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REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
Type of connection: A
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2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;

LED current: 0 mA;

Continuous load current: 100 mA (DC)
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3. Operate (OFF) time vs. ambient
temperature characteristics

LED current: 5 mA,;

Load voltage: 400 V (DC);

Continuous load current: 100 mA (DC)
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4. Reverse (ON)time vs. ambient temperature

characteristics
LED current: 50 mA;
Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)
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5. LED operate (OFF) current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)
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6. LED reverse (ON) current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)
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7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA;
Ambient temperature: 25°C 77°F
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GU SOP 1 Form B (AQV414S)

10.Operate (OFF) time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;

Load voltage: 400 V (DC); Continuous load current:

100 mA (DC); Ambient temperature: 25°C 77°F

3.0

, ms
= . n N
o (4] o (4]

—— Operate (OFF) time

o
o

N~—

10 20 30 40 50 60
LED forward current, mA

11.Reverse (ON) time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: 400 V (DC); Continuous load current:

100 mA (DC); Ambient temperature: 25°C 77°F
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12.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
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type of 400V load voltage

Normally closed 6-pin

FEATURES

1.

Low on-resistance (typ. 26Q) for

normally-closed type
This has been achieved thanks to the

minsk17 @tut.by

G“ us

PhotoMOS*
GU1 Form B

(AQV414)

3. High sensitivity and low on-
resistance
Can control max. 0.15 A load current with

5 mA input current.
4. Low-level off state leakage current

built-in MOSFET processed by our
proprietary method, DSD (Double-

diffused and Selective Doping) method. of max. 1 pA
Cross section of the normally-closed type of
power MOS
Passivation membrane
Source electrode Gate electrode :ztsirlr;“encgate TYP I CAL AP P LICATIO N S
mm inch membrane « Security equipment
Gate  Telephone equipment (Dial pulse)
oxidation . .
1 6 membrane * Measuring instruments
o— —O
2 } 5
O— i D —° Drain
3 4 electrode
o— o N
2. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.
Part No.
Output rating* Packing quantit
) ) P 9 Through hole Surface-mount terminal 94 y
I/O isolation terminal
Package -
voltage Tape and reel packing style
Load Load Tube packing style Picked fromthe | Picked f th Tube Tape and reel
voltage | current Ickedirom the | Fickedirom the
1/2/3-pin side | 4/5/6-pin side
1 tube contains:
AC/DC ) 50 pcs.
dual use 1,500 VAC | 400V | 120 mA | DIP6-pin AQV414 AQV414A AQV414AX AQV414AZ 1 batch contains: 1,000 pcs.
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Item Symbol | connec- AQV414(A) Remarks
tion
LED forward current I 50 mA
Inout LED reverse voltage Vr 5V
P Peak forwrd current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 400 V
A 0122 A Peak AC, DC
. connection: Pea s
Output Continuous load current I B 0.13A B, C connection: DC
c 0.15A
Peak load current Ipeak 0.3A A connection: 100 ms (1 shot), V. = DC
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F
116 ds_x615_en_aqv414: 010611J
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2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Iltem Symbol | connec- AQV414(A) Condition
tion
Typical 1.0 mA
LED operate (OFF) YP'?a e o m Ii= 120 mA
current Maximum 3.0 mA
Mini 0.4 mA
Input LED reverse (ON) current |n|.mum IFon — m =120 mA
Typical 0.95 mA
Typical 1.25V (1.14 V at IF= 5 mA)
LED dropout voltage - Vr — Ir.= 50 mA
Maximum 15V
Typical 26 Q IF=0mA 8
) Ron A .= Max. 2
Maximum 500 Within 1 s on time o)
Typical 200 IF= 0 mA 2
On resistance ] Ron B .= Max. o
Output Maximum 250 Within 1 s on time
Typical 10Q IF= 0 mA
. Ron C .= Max.
Maximum 125Q Within 1 s on time
. IF=5 mA
Off state leakage current Maximum ILeak — 1 pA Vi = 400 V
) Typical 0.47 ms IF=0mA — 5mA
Operate (OFF) time* T —
P (OFF) Maximum o 1.0ms It =120 mA
. Typical 0.28 ms IF=5 mA — 0 mA
R ON) time* Ton —
Transfer everse (ON) time Maximum 1.0ms I =120 mA
characteristics Tvoical 0B oF
cal . =
1/0 capacitance yp|. Ciso — P f 1 MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance | Minimum Riso — 1,000 MQ 500V DC

*Operate/Reverse time

Input

Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
ltem Symbol Recommended value Unit
Input LED current I 5 mA

M For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.
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Ambient temperature, °C

Ambient temperature, °C
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1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Operate (OFF) time vs. ambient
characteristics characteristics temperature characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 4 and 6; LED current: 5mA;
—40°F to +185°F LED current: 0 mA; Load voltage: 400 V (DC);
Type of connection: A Continuous load current: 120 mA (DC) Continuous load current: 120 mA (DC)
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4. Reverse (ON)time vs. ambient temperature 5. LED operate (OFF) current vs. ambient 6. LED reverse (ON) current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Load voltage: 400 V (DC); Load voltage: 400 V (DC); Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC) Continuous load current: 120 mA (DC) Continuous load current: 120 mA (DC)
1.2 5 5
<
E :
g" B 4 g
g 0.8 ; é
z S 3 g 3
S o6k o 9
g [ N s 2
b [
204 N g 2 8 2
(" [a] a
w w
N - '// -y //
0.2 P ~——] [ "
- | //
920 20 0 20 40 60 8085 0 20 20 0 20 40 60 8085 O 20 20 0 20 40 60 8085

Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA
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8. Current vs. voltage characteristics of output
at MOS portion
Measured portion: between terminals 4 and 6;

Ambient temperature: 25°C 77°F
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9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA; Ambient temperature: 25°C 77°F
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10.Operate (OFF) time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: 400 V (DC); Continuous load current:
120 mA (DC); Ambient temperature: 25°C 77°F

11.Reverse (ON) time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: 400 V (DC); Continuous load current:
120 mA (DC); Ambient temperature: 25°C 77°F

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F
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Normally closed
DIP8-pin type
of 400V load voltage

FEATURES

1. Approx. 1/2

the space compared

with the mounting of Two 1 Form B
PhotoMOS units

Y s O |

[1 1

Two 1 Form B units

LT LT [

©) ©
O
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O

L e

[ |

2 Form B type

2. Applicable for 2 Form B use as well

as two independent 1 Form B use
3. Controls load currents up to 0.13 A
with an input current of 5 mA

4. High speed
typ. 0.46 ms

switching: operate time

5. Extremely low closed-circuit offset
voltages to enable control of small
analog signals without distortion

minsk17 @tut.by

G“ us

PhotoMOS*
GU 2 Form B

(AQW414)

TYPICAL APPLICATIONS

* High-speed inspection machines
* Telephone equipment
» Computers

PhotoMOS

TYPES

Output rating*

Part No.

Through hole
terminal

Surface-mount terminal

Packing quantity

Load Load Package

Tape and reel packing style

voltage | current )
Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
1 tube contains:
AC/DC ) 50 pcs.
dual use 400V | 100 mA | DIP8-pin AQW414 AQW414A AQW414AX AQW414AZ 1 batch contains: 1,000 pcs
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Iltem Symbol AQW414(A) Remarks
LED forward current I 50 mA
Inout LED reverse voltage VR 5V
npu
P Peak forward current Irp 1A f=100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) ' 400 V
Continuous load current I 0.1A(0.13A) Pe,?" AC, DC )
Output ():in case of using only 1 channel
Peak load current Ipeak 0.3A 100 ms (1 shot), VL. = DC
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mW
1/0 isolation voltage Viso 1,500 V AC
e Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits —
Storage Tstag —40°C to +100°C —40°F to +212°F
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2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQW414(A) Condition
Typical 0.7 mA
LED operate (OFF) current ypllca IFoff o I = Max.
Maximum 3 mA
Minimum 0.4 mA
Input LED reverse (ON) current - IFon I. = Max.
Typical 0.64 mA
Typical 1.25V (1.14 Vatlr =5 mA
LED dropout voltage ypllca Vr ( & mA) IF =50 mA
Maximum 1.5V
Typical 26 Q IF=0mA
On resistance - Ron I.= Max.
Output Maximum 50 Q Within 1 s on time
. IF=5mA
Off state leakage current Maximum ILeak 1 pA Vi = Max.
) Typical 0.46 ms IF=0mA — 5mA
O te (OFF) time* To
perate (OFF) time Maximum " 1ms IL = Max.
Typical 0.40 ms =
Transfer Reverse (ON) time* ypll Ton IF = 5mA — 0 mA
- Maximum 1ms It = Max.
characteristics -
I/0 capacitance Typical C 0.8 pF f=1MHz
P Maximum 0 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC

*Operate/Reverse time

Input

Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol

Recommended value

Unit

Input LED current I

mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical

representative.

For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 0 mA,;
Continuous load current: 100 mA (DC)

3. Operate (OFF) time vs. ambient
temperature characteristics

LED current: 5 mA;

Load voltage: 400 V (DC);

Continuous load current: 100 mA (DC)
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GU 2 Form B (AQW414)

4. Reverse (ON)time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)
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-
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5. LED operate (OFF) current vs. ambient
temperature characteristics
Load voltage: 400 V (DC);

Continuous load current: 100 mA (DC)
5

LED operate (OFF) current, mA
w
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1 /// —
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40 20 0 20 40 60 8085
—> Ambient temperature, °C

6. LED reverse (ON) current vs. ambient
temperature characteristics
Load voltage: 400 V (DC);

Continuous load current: 100 mA (DC)
5

LED reverse (ON) current, mA
w

P

1 =
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7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA
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8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;

Ambient temperature: 25°C 77°F
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9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Ambient temperature: 25°C 77°F

o

o

Off state leakage current, A
3

0 20 40 60 80 100
—> Load voltage, V

10.Operate (OFF) time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F
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11.Reverse (ON) time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F
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—> LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Frequency: 1 MHz;

Ambient temperature: 25°C 77°F
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c“us m (AQW612S)
i Both NO and NC contacts PhotoMOS*®
Panasonlc incorporated in a small  JEISAS{O/=A ol PN 9=
ideas for life SOP8-pin package (AQWB10S)

FEATURES

93T~ 4‘;‘7‘23_1 1. Normally open and normally closed 4. Controls low-level analog signals
~ i 083 contacts in a SOP package PhotoMOS relays feature extremely low
The device comes in a miniature SOP closed-circuit offset voltage to enable
measuring (W) 4.4 x (L) 9.37 x (H) 2.1 control of low-level analog signals without
| mm (W) 173x (L) .369x (H) .083 inch— distortion
mm inch approx. 38% of the volume and 66% of 5. Low-level off-state leakage current
the footprint size of DIP type. of max. 1 pA
L e 8 (OIP) (SOP)
2 }4/ [1;@: 7 Approx. 38%

s e Volume TYPICAL APPLICATIONS
Z }4/ E—g - @ » Power supply
o] o » Measuring equipment
Approx. 66% » Security equipment
:  Telephone equipment
Fompnm@ - <§> » Computer input machines
* Industrial robots

2. 60V type couples high capacity  High-speed inspection machines
(0.45A) with low on-resistance (typ.
1Q) (AQW612S).
3. Applicable for 1 Form A 1 Form B

use as well as two independent
1 Form A and 1 Form B use

TYPES

Output rating* Part No. Packing quantity
Load Load Package . : Tape and reel packlr?ug style
voltage current Tube packing style Picked from the Picked from the Tube Tape and reel
1/2/3/4-pin side 5/6/7/8-pin side

60V 450mA AQWB12S AQWB12SX AQW612SZ 1 tube contains:
AC/DC ) 50 pcs.
dual use SOP8-pin 1 batch contains: 1,000 pes.

350V 100mA AQW610S AQW610SX AQW610SZ 1,000 pes ’

* Indicate the peak AC and DC values.
Note: The packing style indicator “X” or “Z” are not marked on the relay.

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol AQW612S AQW610S Remarks
LED forward current Ir 50 mA
Input LED reverse voltage Vr 5V
Peak forward current lep 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) ' 60V 350V
output Continuous load current IL 0.45 A (0.55 A) 0.1A(0.13 A) (P)e"’l‘rf ?a%eDocf: using only 1a or b, 1 channel
Peak load current Ipeak 15A 03A 100 ms (1 shot), V. = DC
Power dissipation Pout 600 mW
Total power dissipation Pr 650 mW
1/0 isolation voltage Viso 1,500 V AC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits -
Storage Tstg —40°C to +100°C —40°F to +212°F
122 ds_x615_en_aqw61_s: 010611J
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GU SOP Form A & B (AQW610S)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol AQW612S | AQW610S Condition
Typical 0.9 mA
LED operate current yplf:a IFon il IL = Max.
Maximum 3 mA
Minimum 0.4 mA
Input LED reverse current - IFoff IL = Max.
Typical 0.8 mA
Typical 125V (1.14 V at Ir = 5 mA
LED dropout voltage yplf:a VF ( ar mA) Ir =50 mA
Maximum 1.5V
Typical 1Q 180 IF=5mA (N.O.)
. IrF=0mA (N.C.)
On resistance Ron IL = Max )
Output Maximum 25Q %0 Within 1 s on time g
IF=0mA (N.O.) ie)
Off state leakage current Maximum ILeak 1 A IF=5mA (N.C.) _8
Vi = Max. o
Typical 0.65 N.O.), 0.9 N.C. 0.28 N.O.), 0.52 N.C. =
Operate time* YP'Fa Ton (N.O.) ms ( ), ms ( ) ms (| )s ms ( ) |l = 0mA —»5mA
Maximum | Tor (N.C.) 3.0ms 1.0ms It = Max.
. Typical Torr (N.O.) 0.08 ms (N.O.), 0.2 ms (N.C.) 0.04 ms (N.O.), 0.23ms (N.C.) |lIr=5mA — 0mA
Transfer Reverse time” Maximum | Ton (N.C.) 1.0 ms 1.0ms I. = Max.
characteristics ey . 0BoF -
[& . =
1/0 capacitance yp|' 2 Ciso P f 1 MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500 V DC
*Operate/Reverse time
1) N.O. 2) N.C.
Input
Input

Output Output

Ton

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem Symbol Recommended value Unit
Input LED current I 5 mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.

REFERENCE DATA

13.Load current vs. ambient temperature 14.0n resistance vs. ambient temperature 15.0perate time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, LED current: 5 mA;
—40°F to +185°F 7 and 8; LED current: 5 mA; Load voltage: Max. (DC); Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC)
600 . . . . . 50 2.0
AQW612S (Using only 1 channel) — [Between terminals 5 and 6(N.0) —[Between terminals 5 and 6(N.0)
N\ === |Between terminals 7 and 8(N.C.) ===|Between terminals 7 and 8(N.C.)
500 } AQW612S 1 \
< (Using 2 channels) o 40 » 1.6 1
E s E ) /
£ 400 g £ "/
£ B 30 3 2 1
3 \ 2 3 AQWB12S Jo”
S 300 \ ¢ AQWE10S | _F 5 1 4
g \ s / o A .’ 1
- N O 20 iz O 08 or xag
200 : demop=S3 ___,,)//— o
AQW610S (Using only 1 channel) = r= -~
T _.F |~
100 [AQIGT0S 10 0.4 === =m=T
Using 2 channels) |
( f ‘ ‘) —~—T /‘Ao\iverzs — A‘me‘os
40 20 0 20 40 60 8085 100 %0 20 0 20 40 60 88 %0 20 0 20 40 60 @&
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
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16.Reverse time vs. ambient temperature 17.LED operate current vs. ambient 18.LED reverse current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Load voltage: Max. (DC); Load voltage: Max. (DC); Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC) Continuous load current: Max. (DC)
1O T—T—T T T T 5 T T T T T T 5 T T T T T
— Between terminals 5 and 6(N.O.) = Between terminals 5 and 6(N.O.) = | Between terminals 5 and 6(N.O.)
=== Between terminals 7 and 8(N.C.) < === Between terminals 7 and 8(N.C.) E === |Between terminals 7 and 8(N.C.)
0 0.8 E 4 = 4
Eﬁ g @
@ £
£ E 3 ,
9 0.6 s 3 g 3 v/
g . 5 2 /
€ 04 Pae 3 2 o 2 -
AQWB12S T AQW610S i d / e
~-f}\.-- \~\"/ - 'af
0.2 oy BN BT f 1 > 1 —1
e -
\t\‘ :'ﬁ — .- — % -
020 20 0 20 40 60 8085100 20 20 0 20 40 60 0 %0 20 0 20 40 60 &

Ambient temperature, °C

Ambient temperature, °C

Ambient temperature, °C

19.LED dropout voltage vs. ambient

temperature characteristics

LED current: 5 to 50 mA

20-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

15

>

A

g14

H

>

313 b‘i\

Q

] \\\\

° O

TR T S ~ 50mA

m.

- \>\§~ 30mA

1.1 ~ Sty 20mA
\\~ 10mA
™ 5mA

10
020 20 0 20 40 60 808

Ambient temperature, °C

‘ 140
— Between femindls _ 15 /4"
5and6(N.0) | &
= = = Between terminals 100 A
L L7aeNe) < 80 .
I’
g 60-
540
S, 20
25 -2 -15 -0.5
05 1 15 2 25
2™ Tvoltage, V]
4h
/ B0
. 80
2
4 / 10(‘/
I, AQW610S _|-120
: L L1 L

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

0.6

= Between terminals
5and6(N.0)

= = = Betweenterminals - 0.4

7and 8(N.C,)

- 7
,
// AQW612S
02

-1 -0.5 0 0.5
4 Voltage, V

voltage characteristics

21-(1). Off state leakage current vs. load

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

-
o

= = = Between terminals 7 and

T T
| = Between terminals 5 and 6(N.O.) _|
8(N.C.)

9-(2). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

T T T T T T T T
| = Between terminals 5 and 6(N.O.) _|
= == Between terminals 7 and 8(N.C.)

-
o

22.Operate time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F
5

-
o
5

-
o
0

AQW610S

Off state leakage current, A

-
o

20 40 60 80 100
Load voltage, V

-
o

Off state leakage current, A
o

-
o

AQW612S

0 20 40 60 80 100

Load voltage, V

——— LED forward current, mA

T T T T T
= Between terminals 5 and 6(N.O.)
==+ Between terminals 7 and 8(N.C.)
o 4
€
[}
£
= 3
Q
©
g AQW610S
o 2 / }
1
{ 0 AQW612S
4
‘&_
R - -
0 = —
0 10 20 30 40 50 60

23.Reverse time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

24 Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

05 T T T ] 500 — T T
= Between terminals 5 and 6(N.O.) — Between terminals 5 and 6(N.O.)
==+ Between terminals 7 and 8(N.C.) W === Between terminals 7 and 8(N.C.)
0 04 2400
£ § h
5 1
g 0.3 % L
= 1
'h _Aawe1os g 3001y
g P [ g |
3 e 5 1
0.2 |—& e e %200 T
\
AQWE12S © v
04 100 \ AQW612S
T . S =Aawe10S /
0 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60
——— LED forward current, mA Applied voltage, V
124 ds_x615_en_aqw61_s: 010611J
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PhotoMOS*
GUFormA &B

Both NO and NC contacts
incorporated in a
DIP8-pin package

mm |

O— N.C. +—=0
2 [ $o-0f 7

o— ——0
s [+ s

FEATURES

1. Approx. 1/2 the space compared
with the mounting of a set of
1 Form A and 1 Form B PhotoMOS

relays

2. Applicable for 1 Form A1 Form B
use as well as two independent
1 Form A and 1 Form B use

3. Controls load currents up to 0.13 A
with 5 mA input current

nch 4,

Extremely low closed-circuit offset

voltages to enable control of small
analog signals without distortion
5. Stable on-resistance

(AQW614)

TYPICAL APPLICATIONS

* High-speed inspection machines
* Telephone equipment

» Computers

 Sensing equipment

PhotoMOS

TYPES

Output rating* Part No.
Packin antit
Through hole Surface-mount terminal ng quantity
terminal
Load Load | Package i
Tape and reel packing style
voltage current .
Tube packing style Picked from the Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
1 tube contains:
AC/DC . 50 pcs.
dual use 400V | 100 mA | DIP8-pin AQW614 AQW614A AQW614AX AQW614AZ 1 batch contains: 1,000 pcs.
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Iltem Symbol AQW614(A) Remarks
LED forward current IF 50 mA
Inout LED reverse voltage Vr 5V
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 400 V
Peak AC, DC
Continuous load current I 0.1A(0.13A) (): in case of using only 1a or 1b,
Output 1 channel
Peak load current Ipeak 0.3A 100 ms (1 shot), V. =DC
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mW
1/0 isolation voltage Viso 1,500 V AC Between input and output/between
contact sets
e Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits 5
Storage Tstg —40°C to +100°C —40°F to +212°F

ds_x615_en_aqw614: 010611J
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GU Form A & B (AQW614)
2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQW614(A) Condition
LED operate current Typical Iren (N.O.) 0.9 mA I =100 mA
Maximum IFoff (N.C.) 3 mA
Mini o 0.4 mA
Input LED reverse current |n|.mum lror (N.O.) m It =100 mA
Typical IFon (N.C.) 0.8 mA
Typical 125V (1.14V atIr =5 mA
LED dropout voltage ypllca VF ( & mA) IF =50 mA
Maximum 15V
Typical 270 IF=5mA (N.O.)
. IF=0mA (N.C.)
On resistance Ron _
Maxi 50 0 IL =100 mA
Output aximum within 1 s on time
Ir=0mA (N.O.)
Off state leakage current Maximum ILeak 1pA IF=5mA (N.C.)
VL =400V
- Typical Ton (N.O.) 0.28 ms (N.O.) 0.43 ms (N.C.) IF=0mA — 5mA
Operate time Maximum | Tor (N.C.) 1 ms IL =100 mA
- Typical Toft (N.O.) 0.04 ms (N.O.) 0.3 ms (N.C.) IF=5mA—0mA
Transfer Reverse time Maximum Ton (N.C.) 1ms I. =100 mA
characteristics oAl 08 oF
a . =
1/0 capacitance ypI.C Ciso P f 1 MHzZ
Maximum 1.5 pF V=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500V DC
*Operate/Reverse time
1) N.O. 2)N.C
Input
Input
Output Output
Ton | |
Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol

Recommended value Unit

Input LED current I

5 mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical

representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

140 Using only 1 channel

120 % ! AN

N
Using 2 channels

100
N
% \\\\
60 \ N

40

Load current, mA

/

20

0
40 20 0 20 40 60 8085100

Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)

60 T T T T T ™
—— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)
50
a
g 40
o v
5 L~
o .
@ 30 =
5 - i
20
10
0

40 20 0 20 40 60 8085
Ambient temperature, °C

3. Operate time vs. ambient temperature
characteristics

LED current: 5 mA;

Load voltage: 400 V (DC);

Continuous load current: 100 mA (DC)

1.2 T T T T T T 1
— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)
» 1.0
E o
[ U
Eos #
[y ‘/
[
Qo6 s
2 y
8 R
a 0.4
o 4= ’ //
0.2
0

40 20 0 20 40 60 8085
Ambient temperature, °C
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4. Reverse time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)

5. LED operate current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)

6. LED reverse current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)

1.2 T T T T T ™ 6 T T T T T ™1 6 T T T T T ™1
—— Between terminal 5 and 6 (N.O.) E — Between terminal 5 and 6 (N.O.) < — Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.) - ==+ Between terminal 7 and 8 (N.C.) E == Between terminal 7 and 8 (N.C.)
g 1.0 é 5 S 5
) " 3 5
Eos % o 4 oy
= . w ()]
F4 . [¢) £
S “\ ° @
o 0.6 < £ 3 ? 3
14 N = [
B * g 8
04 7 a 2 7 g 2 C
Yo H P u /
~o /’ 3
0.2 = 1 - 1 = z
: Seeco —=F" ==
~— 54 - - L==1
0 -40 20 O 20 40 60 8085 0 40 20 O 20 40 60 8085 0 40 20 O 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output 9. Off state leakage current vs. load voltage
temperature characteristics at MOS portion characteristics
LED current: 5 to 50 mA Measured portion: between terminals 5 and 6, 7 and 8; Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
1.5 T Between terminal —
E 100 (702 < 109
= .C. <
> 1.4 £-80 I
) ~ £ 's0 / £
o] 5-
T 13 - S 4 /| Between terminal °
St NN, | ) [5and 6 (NO. g 10°
3 N T — 20 I I I <
812 § — T 2
S 50mA 345 2 i
5 \\\\Q: OmA -20 —HVoliage, V — 5 || Between terminal 7 and 8 (N.C.)|_|
w N N / ‘
=141 ~[20mA -40 & 10° Y
SN~ 10mA // i
\~ 5ImA // _60\ Pz T
1.0 / -80 ( Between terminal 5 and 6 (N.O.)
g h bl iadiedhadheidh
-100
| ol LI L] TT]
20 20 0 20 40 60 8085 0 20 40 60 80 100

—> Ambient temperature, °C

— Load voltage, V

10.Operate time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: 400 V (DC); Continuous load current:

100 mA (DC); Ambient temperature: 25°C 77°F
3.0

—_— ‘Betwe‘en term‘inal 5 a‘nd 6 (l\i.OA)
=== Between terminal 7 and 8 (N.C.)

[
(2]

o
<)

o

o
[$)]
i bl

———> Operate (OFF) time, ms
(4]

Il

10 20 30 40 50 60
—> LED forward current, mA

11.Reverse time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: 400 V (DC); Continuous load current:

100 mA (DC); Ambient temperature: 25°C 77°F

0.6 T T T T 1
— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)

=
o

I
IS

L=

et
[N

Reverse (ON) time, ms
o
w
A |

o
o

10 20 30 40 50 60
LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
120

—‘Betwet‘en term‘inal 5 a‘nd 6 (I\IJ.O.)
=== Between terminal 7 and 8 (N.C.)

-
o
o

@
o

D
o

Output capacitance, pF

»
o

I
1
1
1
1
1
T
1
1
1
1
1
)
A Y

n
o

O
‘.

el e

10 20 30 40 50 60
—> Applied voltage, V
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Small SOP4-pin type with
short circuit protecting
(Latch type)

PhotoMOS*
GU SOP 1 Form A

Short Circuit Protection (AQY210KS)

FEATURES

1. Short circuit protection (Latch type)
When the output current exceeds a fixed
amount, it is cut and the off state is
maintained. The relay can be restored by
turning off the input current and then

TYPICAL APPLICATIONS

* Modem and telephone equipment
* Measuring and testing equipment
 Security equipment

* Industrial equipment

« Traffic signal control

inch L
mm turning it back on.
2. Miniature SOP4-pin package

1 4 3. Controls low-level analog signals

] iDj— © 4. Low-level off state leakage current

2 3

o—1 3

Output rating* Part No. Packing quantity
Load Load Package . : Tape and reel packlrfg style
Tube packing style Picked from the Picked from the Tube Tape and reel
voltage current e S
1/2-pin side) 3/4-pin side
1 tube contains:
AC/DC . 100 pcs.
dual use 350V 120mA SOP4-pin AQY210KS AQY210KSX AQY210KSZ 1 batch contains: 1,000 pcs.
2,000 pcs.

* Indicate the peak AC and DC values.

Note: For space reasons, only “210K” is marked on the product. The three initial letters of the part number “AQY”, the surface mount terminal shape indicator “S” and the
packing style indicator “X” or “Z” are not marked on the relay.

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol AQY210KS Remarks
LED forward current I 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 350 V
Output Continuous load current I 0.12A Peak AC, DC
Power dissipation Pout 400 mwW
Total power dissipation Pr 450 mW
1/0 isolation voltage Viso 1,500 V AC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F

128
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GU SOP 1 Form A Short Circuit Protection (AQY210KS)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQY210KS Condition
Typical 1.1 mA
LED t t IFon IL = Max.
operate curren Y P—— F 30TA L ax
Minimum 0.3 mA
Input LED turn off current - IFoft I = Max.
Typical 1.0 mA
Typical 132V (1.13Vatlr=5mA
LED dropout voltage yP - VF ( 2 ) IF =50 mA
Maximum 1.5V
Typical 23.50Q IF=5mA
On resistance - Ron IL=120 mA
Maximum 35Q Within 1 s on time 8
. IF=0mA >
Off state leakage current Maximum ILeak TuA Vi =350V S
Output Minimum 160 mA | . D_c‘i
- F=5m
Over current Cut off current Typ|.cal Ishut 200 mA Within 20ms on time
protection Maximum 240 mA
L ) IF=5mA
Detection time Typical Tshut 50us VL = 350 V DC short circuit
. Typical 0.7 ms IF=5mA
T time* T
urm on time Maximum " 2ms IL = Max.
. Typical 0.07 ms IF=5mA
T ff time* To
Transfer urm ofrtime Maximum " 1ms IL = Max.
characteristics Tvoical 08 oF
. ypica Sp f=1MHz
1/0 capacitance Ci
P Maximum 0 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC

*Turn on/Turn off

Input

Output

Ton

time

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value

Unit

Input LED current I

5

mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 64.

B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.

For more information, see page 80.
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GU SOP 1 Form A Short Circuit Protection (AQY210KS)
REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 3 and 4; LED current: 5 mA;
LED current: 5 mA; Load current: Max.(DC) Continuous load current: Max.(DC)
140 50 5
120 20
< \ G 1) 4
E 100 N g 3
5 N - £ .
S 80 N z L — =
G ? L—T IS
kel \ = L— c
5] c I =
S 60 O 20 P 2
40
% 10 11—
0 0 0
40 -20 0 20 40 60 8085 100 -40 -20 0 20 40 60 8085 40 20 0 20 40 60 8085
Ambient temperature, °C —— Ambient temperature, °C Ambient temperature, °C
4. Turn off time vs. ambient temperature 5. LED operate current vs. ambient 6. LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Continuous load current: Max.(DC) Continuous load current: Max.(DC)
Continuous load current: Max.(DC)
0.5 5 5
< <
0.4 E 4 E 4
12 =3 P=
e g g
@ £ £
£ 03 3 3 3 3
5 © °
E g £
£ 02 ° 2 5 2
B - w L.
o / -
o 1 LT 1 ///
. —
B // //
0 0 0
40 -20 0 20 40 60 8085 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output 9. Off state leakage current vs. load voltage
temperature characteristics at MOS portion characteristics
LED current: 5 to 50 mA Measured portion: between terminals 3 and 4; Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C Ambient temperature: 25°C
1.5 —200
< < 10°
E_150 =
> 14 ~ = 5
& ~~—_ £-100 // S 100
S 13 \‘\\ P ol A ¢
3 S~~~ | T soma i ! { s 107
8 N~ 6 4 2 0 3
§ 1S L o & § g
a \\\ I~ 50 —|Voltage,V__| % 100
w T~ 20mA =
w ~ i / 5 L —
1.1 ~ 10miA / 100 /
S~ 5ma /7 107
1.0 -150
0T 200 10"
40 20 0 20 40 60 68085 100 0 20 40 60 80 100
Ambient temperature, °C Load voltage, V
130 ds_x615_en_aqy210ks: 241011J
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GU SOP 1 Form A Short Circuit Protection (AQY210KS)

10.Turn on time vs. LED forward current 11.Turn off time vs. LED forward current 12.0utput capacitance vs. applied voltage
characteristics characteristics characteristics
Measured portion: between terminals 3 and 4; Load Measured portion: between terminals 3 and 4; Load Measured portion: between terminals 3 and 4;
voltage: Max.(DC); Continuous load current:Max.(DC); voltage: Max.(DC); Continuous load current:Max.(DC); Frequency: 1 MHz; Ambient temperature: 25°C 77°F
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
1.5 0.2 200
s
g go1s g 150
=
- 1 5 ©
= £ 3
= = =3
2 2 o041 S 100 N
§ — : — =
05 // 3 S
0.05 50 2
\ a
0 0 0
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50

— LED forward current, mA LED forward current, mA Applied voltage, V

13.Cut off current vs. ambient temperature 14.Detection time vs. ambient temperature
characteristics characteristics
Measured portion: between terminals 3 and 4; Measured portion: between terminals 3 and 4;
LED current: 5 mA, within 20ms on time LED current: 5 mA; Load voltage: Max.(DC);
300 300
250 250
e I~ 2
= \\ [5)
£ 200 £ 200
o \\ £
3 S~ 5
% 150 § 180
3 8
100 100
\
50 50
\\—
0 0
40 -20 0 20 40 60 8085 40 20 0 20 40 60 8085

Ambient temperature, °C Ambient temperature, °C
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GU SOP 1 Form A Short Circuit Protection (AQY210KS)
What is short circuit protection latch type?

When the load current exceeds Output voltage and output current
specifications, the short circuit protection characteristics
function kicks in and completely cuts off V-I characteristics of PhotoMOS relay

the load current, thus turning off the relay. with short circuit protection circuit
The short circuit protection inside the
PhotoMOS relay instantaneously

(typ. 50 us) and completely cuts of the
load current.

This protects any circuits that follow the
PhotoMOS relay from excess current. ; ‘ :
There is almost no heating of the B T R Rt
PhotoMOS relay, which prevents it from : : : :
becoming damaged. To restore the
function of the relay turn off the input
current and then turn it back on. Operation chart
In order to operate the short circuit 5mA

protection function, ensure that the input Relay input J L
current is at least Ir = 5 mA. eurent 0

Output current

Output voltage

Occurrence of — Abnormal current

short circuit current

120mA
Relay output
current
0

Normal relay operation

The short circuit current The relay operates normally
Detection time detection device latches when the input current is reset.
(approx. 50 us) when the relay is off. If the output section shorts even after

the input current is reset, it will latch
when the short circuit current is
detected again and the relay turns off.
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Short circuit protection
(Non-latch type)
only for DC load

FEATURES

1. Protects Circuit from excess current
The short circuit protection function
prevents the continued flow of short
current. After short current is detected,
load current is monitored, and if the load
returns to normal, the relay returns to
normal operation.

2. No need for fuses, polyswitches, or

minsk17 @tut.by

Aus

PhotoMOS*
GU 1 Form A

Short Circuit Protection (AQV112KL)

TYPICAL APPLICATIONS

* Industrial equipment
« Traffic signal control
* Security equipment

PhotoMOS

+ B other protectors
19—} 7 —o8 The built-in short circuit protection
20— I%—iﬁ function eliminates the need for
30— —O4 overcurrent protectors, reducing
mounting costs and space requirements.
3. High capacity
Can control up to 0.5A (60V DC) load
current.
TYPES
Part No.
Output rating* Through hole Surface-mount terminal Packing quantity
Package terminal :
Load Load . Tape and reel packing style
voltage current Tube packing style Picked from‘ the Picked f!'om. the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
1 tube contains:
DConly [ 60V | 500 mA | DIP6-pin AQV112KL AQV112KLA AQV112KLAX AQV112KLAZ 1 baéﬁ ggf]'tains: 1,000 pes.
500 pcs.

*Indicate the DC values.

Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol AQV112KL(A) Remarks
LED forward current I 50 mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 7 to 60V
Output Continuous load current I 0.5A Peak AC, DC
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 1,500 V AC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F

ds_x615_en_aqv112kl: 010611J
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2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQV112KL(A) Condition
Typical 0.8 mA
LED t t IFon =1 A
operate curren Maxirmumn F T0mA L =100m
Minimum 0.3 mA
Input LED turn off current - IFoft IL = 100mA
Typical 0.7 mA
Typical 1.35V (1.17 VatIr = 10 mA
LED dropout voltage ypl.ca VF ( ar mA) IF =50 mA
Maximum 15V
Typical 0.55Q =
On resistance yp|f:a Ron le _ 10 mA
Maximum 200 I. = Max.
Typical 5V
Output Load short circuit detection voltage yplf:a VisHT IF =10 mA
Maximum A%
Off state leakage current Maximum ILeak 1uA I-=0 mA
H VL = Max.
Typical 2.0ms I =10 mA
Turn on time* Ton I.=100 mA
Maximum 5.0 ms Vi=10V
Typical 0.1 ms I =10 mA
Transfer Turn off time* Tor It =100 mA
characteristics Maximum 1.0ms Vi=10V
Typical 0.8 pF =
1/0 capacitance yp|' Ciso P f 1 MHz
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC

*Turn on/Turn off

Input

Output

Ton

time

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value

Unit

Input LED current I

10

mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.

If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.
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GU 1 Form A Short Circuit Protection (AQV112KL)

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
—40°F to +185°F LED current: 10 mA; Load current: Max.(DC) LED current: 10 mA; Load voltage: 10V (DC);
Load current: 100 mA

600 2 5

500
< \\ G 15 e ¢
£ 400 8 g &
9] \ 5] E 3 \
s 2 = N Q
3 \ 2 5 N s
< 300 N o 1 c o
g N = 5 \ =
4 e} L =2 P~ — g

200 L ——" o

0.5
100 1
0 0 0
40 20 0 20 40 60 8085100 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085

Ambient temperature, °C

Ambient temperature, °C Ambient temperature, °C

4. Turn off time vs. ambient temperature 5. LED operate current vs. ambient 6. LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
LED current: 10 mA; Load voltage: 10 V (DC); Load current: 100 mA Load current: 100 mA
Load current: 100 mA (DC)
0.3 3 3
0.25 T 25 T 25
g £ £
- e g
é 0.2 5 2 = 2
= L =
S 0.15 & 15 g 15
E] g 3
g g
0.1 u — u -
L— //
// 4//
0.05 0.5 05—
0 0 0
40 -20 0 20 40 60 8085 40 -20 0 20 40 60 8085 40 20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
7. Off state leakage current vs. load voltage 8. Current vs. voltage characteristics of output 9. LED dropout voltage vs. ambient
characteristics at MOS portion temperature characteristics
Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6; Measured portion: between terminals 1 and 2;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F LED current: 10 to 50 mA
10° 1.5
0.6
<
I 107 0.4 // z 1.4
I~ =)
3 < o]
o 10° £ 02 S \\
=] & 2 13 I~
= 5 R
§ 10° S o g E\\ I~
= o
g s 1.2 \\\ \‘50”1/’\
& 0.2 a 1 = |
£ 107 g o~~~ aoma
o) | \\\ 1
// 0.4 N 2IOmA
10" 11 ~10mA
0.6
0T 20 30 40 50 60 - 05 0 05 20 20 0 20 40 60 8085
Load voltage, V Voltage, V Ambient temperature, °C
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GU 1 Form A Short Circuit Protection (AQV112KL)

10.Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: 10 V (DC); Load current: 100 mA (DC);
Ambient temperature: 25°C 77°F
5

Turn on time, ms

0 10 20 30 40 50
LED forward current, mA

11.Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;

Load voltage: 10 V (DC); Load current: 100 mA (DC);

Ambient temperature: 25°C 77°F
0.2

©
3

°

Turn off time, ms

0.05

0 10 20 30 40 50
LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

500

IS
o
=}

Output capacitance, pF
n
o
o
—

100

I S

0 10 20 30 40 50 60
Applied voltage, V

13.Short circuit peak current vs. time
characteristics

Measured portion: between terminals 4 and 6;

LED current: 10 mA; Load resistance: 0;

Ambient temperature: 25°C 77°F
4

3.5

Short circuit peak current, A

0 10 20 30 40 50 60
Time, S

14.Short current monitoring interval vs. time
characteristics

Measured portion: between terminals 4 and 6;
LED current: 10 mA; Load resistance: 0;
Ambient temperature: 25°C 77°F

0 10 20 30 40 50 60
Time, S

o 30

£

g

§ 2

£

o

£ 20

[s}

g V=60V

E 15 =

= —

g /

3 10 /

§ / V=24V

[} 1
5 Vi=12V
0

What is short circuit protection Non-latch type?

If the load current reaches a
predetermined overcurrent level, the
output-side short circuit protection
function cuts off the load current. It then
monitors the load current, and if it returns
to normal, automatically recovers to
normal relay operation.

In order to operate the short circuit
protection function, ensure that the input
current is at least Ir = 10 mA.

Operation chart (Non-latch type)

Input Current

Output Current

@ Load short detected

® Lc:)ad turn off

P

(@ Function operation

136
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A s

Panasonic Minature SOP4-pin type NSIIRIST=RAAAP

ideas for life with current limiting — JF ey Y

FEATURES TYPICAL APPLICATIONS

4.4
.146‘;31 173 1. Current limiting function * Telephone equipment
\&(20353 To control an over current from flowing, * Modem N
- . . . (@)
o the current limit function has been » Measuring equipment S
realized. It keeps an output current at a %
CAD Data constant value when the current reaches g
mm inch a specified current limit value.
2. Enhances the capability of surge
resistance between output terminals
1 4 The current limit function controls the ON
o— +—oO

o time surge current to enhance the
iDj capability of surge resistance between
g

2 3 i
2 | output terminals. .
3. Small SOP4-Pin package
The device comes in a super-miniature
SO package 4-Pin type measuring (W)
4.3x(L) 4.4x(H) 2.1 mm (W) .169x(L)
.173%(H) .083 inch
4. Controls low-level analog signals
5. Low-level off state leakage current
Output rating® Part No. Packing quantity
Load Load Package . . Tape and reel packlr?g style
voltage current Tube packing style Picked from the Picked from the Tube Tape and reel
1/2-pin side 3/4-pin side
1 tube contains:
AC/DC . 100 pcs.
dualuse | 350V 120mA | SOP4-pin AQY210LS AQY210LSX AQY210LSZ 1 batch contains: 1,000 pcs.
2,000 pcs.

* Indicate the peak AC and DC values.
Note: For space reasons, only “210L” is marked on the product. The three initial letters of the part number “AQY”, the surface mount terminal shape indicator “S” and the
packing style indicator “X” or “Z” are not marked on the relay.

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol AQY210LS Remarks
LED forward current Ir 50 mA
Input LED reverse voltage VR 5V
Peak forward current IrP 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) A\ 350 V
Output | Continuous load current I 0.12A Peak AC, DC
Power dissipation Pout 300 mW
Total power dissipation Pr 350 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F
ds_x615_en_aqy210Is: 010611J 137
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GU SOP 1 Form A Current Limiting (AQY210LS)
2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQY210LS Condition
Typical 1.2mA
LED operate current ypl.ca IFon m IL = Max.
Maximum 3 mA
Minimum 0.4 mA
Input LED turn off current - IFoff IL = Max.
Typical 1.1 mA
Mini 1.25(1.14 VatIr = 5 mA
LED dropout voltage |n|lmum Vr ( & mA) Ir =50 mA
Typical 1.5V
Typical 200 IF=5mA
On resistance - Ron IL = Max.
Maximum 25Q Within 1 s on time
Output IF=0
Off state leakage current Maximum ILeak TuA Vi = Max.
Current limit Typical — 0.18 A IF=5mA
Typical 0.5 =
Turn on time* yp|.ca Ton ms le _ 5 mA
Maximum 2.0 ms IL = Max.
Typical 0.08 ms =
Transfer Turn off time* Myp‘ Torr 10 :: = fnglA
characteristics = a)flmlum 0.8 m; -
1/0 capacitance yp|.ca Ciso =P fzi MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500V DC

*Turn on/Turn off

time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value

Unit

Input LED current I

mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.

For more information, see page 80.

REFERENCE DATA

1. Load current v
characteristics

s. ambient temperature

Allowable ambient temperature:

—40°C to +85°C

2. On resistance vs. ambient temperature

characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max. (DC)

characteristics

Continuous load current: Max.(DC)

3. Turn on time vs. ambient temperature

LED current: 5 mA; Load voltage: Max.(DC);
Continuous load current: Max.(DC)

140 50 3.0
120
< \ o 40 25
E 100 S g 0
5 5 2.0
g £ 30 £
S 80 2 £
g o ¢ 5
15
§ 60 N 5] 20 // g
N [ 2
40 L 1.0
10
20 05 —
//
920 0 20 40 60 %8 100 0 0 ]
0 : : 40 -20 40 60 8085 40 20 0 20 40 60 8085
—> Ambient temperature, °C Ambient temperature, °C )
Ambient temperature, °C
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GU SOP 1 Form A Current Limiting (AQY210LS)

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max.(DC);

Continuous load current: Max.(DC)
0.5

I
IS

o
w

Turn off time, ms

o
)

°

\\\
[ ——t—

40 20 0O 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: Max.(DC);
Continuous load current: Max.(DC)

5

£

S o4

=

4

3

S 3

®

[

Q.

o

a 2

Y /r
4 //

//

0

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics

Load voltage: Max.(DC);
Continuous load current: Max.(DC)

LED turn off current, mA

5

4
3

N

2 O

4 =

/ o

1 ~ o

=

<

// o
0

-40 20 O 20 40 60 8085

Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

15 L
< 100 ] <10°
Z 14 £ 80 3
@ & I o
g N 5 00 Ji 3
g e O 40 g
2z 1.3 ‘\ | / (%’1075
5 20
g \\\\ ——— j) § g
o S o]
5 1.2 \\ S0mA od 2] :‘; z‘ 5‘) ©
o I~ 50m - — s
m \\\§\ 30mA . Voltage, V 100
- ™~ ~ 4 =
1.1 ~ < 20mA [e)
\\\ 10mA 60 ]
™~ 5mA I 80 1
1.0 / U
= 100 102
1
020 20 0 20 40 60 88 0 20 40 60 80 100
——> Ambient temperature, °C —> Load voltage, V
10.Turn on time vs. LED forward current 11.Turn off time vs. LED forward current 12.0utput capacitance vs. applied voltage

characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F
1.2

1.0

|
Bl
\

0.2 \
S~—

0 10 20 30 40 50 60
—— LED forward current, mA

Turn on time, ms

characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F
0.12

o
e
o

o
=)
@

Turn off time, ms
o
o
[¢>)

o
=}
=

o
o
IS

0
0 10 20 30 40 50 60

LED forward current, mA

characteristics
Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

Output capacitance, pF

200

150

100

0 10 20 30 40 50
——— Applied voltage, V

What is current limit?

When a load current reaches the
specified output control current, a current
limit function works against the load
current to keep the current a constant
value.

The current limit circuit built into the
PhotoMOS relay thus controls the
instantaneous load current to effectively
ensure circuit safety.

This safety feature protects circuits
downstream of the PhotoMOS relay
against over-current.

But, if the current-limiting feature is used
longer than the specified time, the
PhotoMOS relay can be destroyed.
Therefore, set the output loss to the max.
rate or less.

» Comparison of output voltage and
output current characteristics

V-I Characteristics

Output current —

Output voltage —

ds_x615_en_aqy210Is: 010611J
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C“ us

DIP4-pin type with
current limiting and
reinforced insulation

PhotoMOS*
GU 1 Form A

Current Limiting (AQY210HL)

FEATURES

1. Current Limiting Function

To control an over current from flowing,
the current limit function has been
realized. It keeps an output current at a

4. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without

.4 . .
188 252 constant value when the current reaches distortion.
29, a specified current limit value. 5. High sensitivity and low on-
2. Enhances the capability of surge resistance
resistance between output terminals 6. Low-level off state leakage current
CAD Data The current limit function controls the ON
mm inch time E%:.rtge ?urrent to gnthancet:hte
capability of surge resistance between
output terminals. TYPICAL APPLICATIONS
é_ J__é 3. Reinforced insulation of 5,000 V * Telephone equipment
i j More than 0.4 mm internal insulation * Modem
5 3 distance between inputs and outputs.
o— o Con-forms to EN41003, EN60950
(reinforced insulation).
Part No.
Output rating* Packi tit
110 WUt rEing Throug_h hole Surface-mount terminal acking quantity
. . terminal
isolation Package -
voltage Tape and reel packing style
9 Load Load . - -
Tube packing style Picked from the | Picked from the Tube Tape and reel
voltage | current S e
1/2-pin side 3/4-pin side
1 tube contains:
AC/DC | Reinforced . 100 pcs.
dualuse | 5000y | 350V | 120mA | DIP4-pin AQY210HL AQY210HLA | AQY210HLAX | AQY210HLAZ | .\ " E- . 1,000 ps.
1,000 pcs.

*Indicate the peak AC and DC values.
Note: For space reasons, only “210HL” is marked on the product. The three initial letters of the part number “AQY”, the surface mount terminal shape indicator “A” and the
packing style indicator “X” or “Z” are not marked on the relay.

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol AQY210HL(A) Remarks
LED forward current Ir 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f=100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) ' 350V
Output | Continuous load current I 0.12A Peak AC, DC
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 5,000 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F
140 ds_x615_en_aqy210hl: 010611J
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GU 1 Form A Current Limiting (AQY210HL)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQY210HL(A) Condition
Typical 1.2mA
LED t t IFon I = Max.
operate curren yP— F 30TA L ax
Minimum 0.4 mA
Input LED turn off current - IFof IL = Max.
Typical 1.1 mA
Minimum 1.25(1.14 Vatlr =5 mA
LED dropout voltage - VF ( 2 ) Ir =50 mA
Typical 1.5V
Typical 20Q IF=5mA
On resistance - Ron IL = Max.
Maximum 25Q Within 1 s on time 8
Output ) F=0mA s
Off state leakage current Maximum ILeak TuA Vi = Max. S
Current limit Typical — 0.18 A IF=5mA D-C(i
Typical 0.5 =
Turn on time* yplf:a Ton ms I = 5mA
Maximum 2.0 ms It = Max.
Typical 0.08 ms =
Transfer Turn off time* Myp‘ Tort 10 :: = fASI(A
characteristics = ax-|m|um 0.8 mlj i
1/0 capacitance yplf:a Ciso =P fzi MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Iltem Symbol Recommended value Unit
Input LED current I 51010 mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 3 and 4; LED current: 5 mA; Load voltage: Max.(DC);
—40°F to +185°F LED current: 5 mA; Load voltage: Max. (DC) Continuous load current: Max.(DC)
Continuous load current: Max.(DC)
200 50 25
40 2
a
< 150 p 2
£ = g
g AN % 30 £ 15
< 100 \\ ¢ /’ é d
@ S LT E] /
3 \ © 20 - R
/
50 [ /
10 0.5 ——=
0_40 -20 0 20 40 60 8085100 0 40 -20 0 20 40 60 8085 0 40 20 0 20 40 60 8085

Ambient temperature, °C

Ambient temperature, °C

Ambient temperature, °C
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4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max.(DC);
Continuous load current: Max.(DC)
0.25

0.2

0.15

Turn off time, ms

0.1

0.05

40 20 0 20 40 60 8085
—— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: Max.(DC);
Continuous load current: Max.(DC)

5
<
E 4
i<
14
]
o 3 s
]
2
o > /
o)
g //
1 //
_’/
0

40 20 0 20 40 60 808
——— Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics
Load voltage: Max.(DC);

Continuous load current: Max.(DC)
5

EN

LED turn off current, mA
A

[y

40 20 0 20 40 60 808
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
>
514
©
ERK QQ
§. \Q\\
£12 \\\ N
a \ \* 50mA
5 B NSNS A
\\~ 10mA
~
1.0 SmA
0

40 20 0 20 40 60 808
——— Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion
Measured portion: between terminals 3 and 4;

Ambient temperature: 25°C 77°F
140

t 80 /

20 — Voltage, V |
-40

-60

-100
-120
-140

T~
T~

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

< 10°
€
o
5
)
&, 10°
]
<
[
<
@
T
@ 10°
=
(o]
| e—"
1012
0 20 40 60 80 100

Load voltage, V

10.Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;

Load voltage: Max.(DC); Continuous load current:

Max.(DC); Ambient temperature: 25°C 77°F
3

25

Turn on time, ms

N—

0 10 20 30 40 50 60
LED forward current, mA

11.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;

Load voltage: Max.(DC); Continuous load current:

Max.(DC); Ambient temperature: 25°C 77°F
0.2

©
o

o

Turn off time, ms

0 10 20 30 40 50 60
——— LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

50

N
o

w
o

- n
o o
/

Output capacitance, pF

—~—

0 10 20 30 40 50
——— Applied voltage, V

What is current limit?

When a load current reaches the
specified output control current, a current
limit function works against the load
current to keep the current a constant
value.

The current limit circuit built into the
PhotoMOS relay thus controls the
instantaneous load current to effectively
ensure circuit safety.

This safety feature protects circuits
downstream of the PhotoMOS relay
against over-current.

But, if the current-limiting feature is used
longer than the specified time, the
PhotoMOS relay can be destroyed.
Therefore, set the output loss to the max.
rate or less.

» Comparison of output voltage and
output current characteristics

V-I Characteristics

Output current —

Output voltage —
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Two output type with
current limiting and
reinforced insulation

PhotoMOS*
GU 2 Form A

Current Limiting (AQW210HL)

FEATURES

1. Current Limiting Function

To control an over current from flowing,
the current limit function has been
realized. It keeps an output current at a
constant value when the current reaches
a specified current limit value.

2. Enhances the capability of surge
resistance between output terminals
The current limit function controls the ON

6. High sensitivity and high speed
response.

Can control max. 0.12 A load current with
5 mA input current. This enables fast
operation speed of typ. 0.5 ms

7. Low-level off state leakage current

PhotoMOS

time surge current to enhance the TYPICAL APPLICATIONS
mm inch capability of surge resistance between * Telephone equipment
output terminals. * Modem
3. Reinforced insulation of 5,000 V
f 13 More than 0.4 mm internal insulation
gi}d/ QEJD distance between inputs and outputs.
3 6 Con-forms to EN41003, EN60950
O— ——0 . . .
4 }4/ [15 5 (reinforced insulation).
°o— i 4. Applicable for 2 Form A use as well
as two independent 1 Form A use.
5. Controls low-level analog signals
TYPES
Part No.
10 isataion Output rating Th[ggn%ir;;]fﬂe Surface-mount terminal Packing quantity
Package -
voltage Tape and reel packing style
Load | Load Tube packing style Picked from the | Picked from the Tube Tape and reel
voltage | current S ST
1/2/3/4-pin side | 5/6/7/8-pin side
1 tube contains:
dﬁg{ Ege ggggﬂﬁg 350V | 100 mA | DIP&-pin | AQW210HL | AQW210HLA | AQW210HLAX | AQW210HLAZ |, batig ng{tains: 1,000 pos.
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW210HL(A) Remarks
LED forward current I 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) \ 350V
Output | Continuous load current I 0.1A(0.12 A) Pe.alk AC, DC .
(' ):in case of using only 1 channel
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mW
1/0 isolation voltage Viso 5,000 VAC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F

ds_x615_en_aqw210hl: 010611J
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GU 2 Form A Current Limiting (AQW210HL)

2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQW210HL(A) Condition
Typical 1.2mA
LED t t IFon I = Max.
operate curren yP— F 30TA L ax
Minimum 0.4 mA
Input LED turn off current - |Foff IL = Max.
Typical 1.1 mA
Minimum 1.25(1.14 V atIr =5 mA
LED dropout voltage - VF ( 2 ) Ir =50 mA
Typical 15V
Typical 200 IF=5mA
On resistance - Ron IL = Max.
Maximum 25Q Within 1 s on time
Output ] IF=0mA
Off state leakage current Maximum ILeak 1TuA Vi = Max.
Current limit Typical — 0.18 A IF=5mA
Typical 0.5 =
Turn on time* yp|.ca Ton ms le _ 5 mA
Maximum 2.0 ms It = Max.
Typical 0.08 ms =
Transfer Turn off time* Myp‘ Toit 10 :: = fnglA
characteristics = a)flmlum 0.8 mFs -
1/0 capacitance yp|.ca Ciso =P fzi MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Item Symbol Recommended value Unit
Input LED current I 51010 mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, 7 and 8; LED current: 5 mA; Load voltage: Max.(DC);
LED current: 5 mA; Load voltage: Max. (DC) Continuous load current: Max.(DC)
Continuous load current: Max.(DC)
200 50 3
25
< a 40
E 150 8" g
c j = - 2
£ N 3 30 £
© 8 - c
° 100 ~ \ = // g 15
3 ™~ N © 20 —— | L
\\ LT 1 /
—
50 —T
10 —
0.5 —
0
020 20 0 20 40 60 &8 100 40 20 0 20 40 60 8085 0020 0 20 20 &0 &%

Ambient temperature, °C

——— Ambient temperature, °C Ambient temperature, °C
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GU 2 Form A Current Limiting (AQW210HL)

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max.(DC);

Continuous load current: Max.(DC)
0.3

0.25

0.2

0.15

Turn off time, ms

I~

0.05

40 20 0 20 40 60 808
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: Max.(DC);
Continuous load current: Max.(DC)
5

/

LED operate current, mA

o

_—/

40 20 0 20 40 60 808
Ambient temperature, °C

6. LE

D turn off current vs. ambient

temperature characteristics
Load voltage: Max.(DC);

Continuous load current: Max.(DC)
5
<
E 4
k=
o
3 5
B Y/
£
p=}
2 n
2
a (@)
- =
L
1 o
c
__/ o
0

40 20 0 20 40 60 8085
—— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
>
o 14
I N~
13 Ei\
3
< \\\
21
a SN N 50mA
T \>\§~ 30mA
1.1 ~ ™~ 20mA
\\~ 10mA
™~ 5mA
1.0
0

40 20 0 20 40 60 808
———> Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion
Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F
140
% 100
80 /
60
40

20
5 -4 3 2 4/

/ 2 38 4 5
20 Voltage, V
-40

-60

Current

-100
-120
-140

9. Off state leakage current vs. load voltage
characteristics

Measu

red portion: between terminals 5 and 6, 7 and 8;

Ambient temperature: 25°C 77°F

Off state leakage current, A

-
o

-
o

-
o

0 20 40 60 80 100
Load voltage, V

10.Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max.(DC); Continuous load current:

Max.(DC); Ambient temperature: 25°C 77°F

11.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max.(DC); Continuous load current:

Max.(DC); Ambient temperature: 25°C 77°F

12.0utput capacitance vs. applied voltage
characteristics

Measu

red portion: between terminals 5 and 6, 7 and 8;

Frequency: 1 MHz; Ambient temperature: 25°C 77°F

3 0.2 50
25 ‘s
2 2 015 g
g 2 | ¢ s
o 15 ° o1 3 \
= = 2
) \ \_// 8 20
\ 0.05
05 10 N
\\ ~——
0 10 20 30 40 50 60 00 10 20 30 40 50 60 i 10 20 30 40 50
—— LED forward current, mA —— LED forward current, mA Applied voltage, V
What is current limit?
When a load current reaches the This safety feature protects circuits V-1 Characteristics
specified output control current, a current downstream of the PhotoMOS relay
limit function works against the load against over-current. }
current to keep the current a constant But, if the current-limiting feature is used g
value. longer than the specified time, the 3
The current limit circuit built into the PhotoMOS relay can be destroyed. Z}
PhotoMOS relay thus controls the Therefore, set the output loss to the max. ©
instantaneous load current to effectively rate or less.

ensure circuit safety.

» Comparison of output voltage and
output current characteristics

Output voltage —
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High cost-performance
DIP4-pin type with
reinforced insulation

PhotoMOS*
GU-E 1 Form A

(AQY210OEH)

FEATURES

1. Reinforced insulation of 5,000 V
More than 0.4 mm internal insulation
distance between inputs and outputs.
Con-forms to EN41003, EN60950
(reinforced insulation).

2. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

3. High sensitivity and low on-
resistance

Can control max. 0.13 A load current with
5 mA input current.

Low on-resistance of typ. 25Q
(AQY211EH).

4. Low-level off state leakage current
of max. 1 pA

TYPICAL APPLICATIONS

* Modem

» Telephone equipment
 Security equipment

» Sensing equipment

TYPES

Part No.
Output rating* Packi tit
) . utputrating Through hole Surface-mount terminal acking quantity
/0 isolation P terminal
ackage -
voltage Tape and reel packing style
Load Load ) - -
Tube packing style Picked fromthe | Picked fromthe Tube Tape and reel
voltage current el oo
1/2-pin side 3/4-pin side
30V 1,000 mA AQY211EH AQY211EHA | AQY211EHAX | AQY211EHAZ
AcioC | Reinforced 60 V 550 mA AQY212EH | AQY212EHA | AQY212EHAX | AQY212EHAZ | 1 tU?gocontaiHS:
einforce . pcs.
dual use 5,000 V 350 V 130 mA | DIP4-pin AQY210EH AQY210EHA | AQY210EHAX | AQY210EHAZ 1 batch contains: 1,000 pcs.
400 V 120 mA AQY214EH | AQY214EHA | AQY214EHAX | AQY214EHAZ 1,000 pas.
600 V 50 mA AQY216EH AQY216EHA | AQY216EHAX | AQY216EHAZ

*Indicate the peak AC and DC values.

Note: For space reasons, the initial letters of the part number “AQY”, the surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked
on the relay. (Ex. the label for product number AQY211EHAX is 211EH)

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol | AQY211EH(A) | AQY212EH(A) | AQY210EH(A) | AQY214EH(A) | AQY216EH(A) Remarks
LED forward current IF 50mA
LED reverse voltage VR 5V
Input f=100 Hz,
Peak forward current IrP 1A Duty factor = 0.1%
Power dissipation Pin 75mW
Load voltage (peak AC) Vi 30V 60 V 350 V 400 V 600 V
Continuous load current I 1A 0.55 A 0.13A 0.12A 0.05 A Peak AC, DC
Output
PU | Peak load current Ipeak 3A 15A 04A 03A 0.15A \1/?3 e (1 shot)
Power dissipation Pout 500mw
Total power dissipation Pr 550mwW
1/0 isolation voltage Viso 5,000 V AC
- 5 . Non-condensing at
l-:-;,i?sperature Operating Topr —40°C to +85°C —40°F to +185°F low temperatures
Storage Tstg —40°C to +100°C —40°F to +212°F
146 ds_x615_en_aqy21eh: 010611J
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GU-E 1 Form A (AQY210OEH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol | AQY211EH(A) | AQY212EH(A) [ AQY210EH(A) [ AQY214EH(A) | AQY216EH(A) Condition
Typical 1.2mA
LED t t IFon I.=Max.
operate curren ry—— F 30mA 1=Max
Minimum 0.4mA
Input LED turn off current - |Foff l.=Max.
Typical 1.1mA
Typical 1.25(1.14 V at Ir=5mA
LED dropout voltage yplf:a Vr ( at I=SmA) IF=50mA
Maximum 1.5V
Typical 0.25Q 0.85Q 18Q 260 520 IF=5mA
On resistance Ron I.=Max.
Output Maximum 0.5Q 2.5Q 250 35Q 120Q Within 1 s on time 8
. IF=0mA S
Off state leakage current Maximum ILeak TuA Vi=Max. S
) Typical 1.5ms 1ms 0.5ms lF=5mA .8
Turn on time* - Ton _ o
Maximum 5ms 4ms 2.0ms l.=Max.
Typical 0.1ms 0.05ms 0.08ms 0.04ms =
Transfer | 1y off time* yp|' Tot IF_SmA
character- Maximum 1.0ms l.=Max.
istics /0 capacitance Typical Cio 0.8pF f =1MHz
Maximum 1.5pF Ve =0V
Initial I/O isolation resistance Minimum Riso 1,000MQ 500V DC
*Turn on/Turn off time
Input
Output
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
ltem Symbol Recommended value Unit
Input LED current I 51010 mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.

REFERENCE DATA

1-(1). Load current vs. ambient temperature 1-(2). Load current vs. ambient temperature 1-(3). Load current vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Allowable ambient temperature: —40°C to +85°C Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F —40°F to +185°F —40°F to +185°F
200 1.2 0.07
1 0.06
AQY211EH
< 150 < \\ < 005
2 AQY210EH £ 08 e AQY216EH | |
TN : N S e N
3 100 AQY214EH NN\ T 06 \\ o \\
e N © g ©
S \\ 3 AQY212EH | N N 3 003 NQ
N 0.4
50 q 0.02
0.2 0.01
Q40 20 0 20 40 60 8085100 (-)40 20 O 20 40 60 8085 100 940 20 0 20 40 60 8085 100
Ambient temperature, °C — Ambient temperature, °C — Ambient temperature, °C
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2-(1). On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

2-(2). On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;

LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
2

1.5

2-(3). On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;

LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
100

80

AQ

Y216EH //

60

=

50
o %0
]
=
s AQY214E
£ 30 )L
8 //’
5 /// AQY210EH
S 20 [+ e
L
L
—
10
0

40 20 0 20 40 60 8085
Ambient temperature, °C

AQY21

2EH

///

//

—On resistance, Q
-

v~
AQY211EH |~

40 20 0O 20 40 60 8085
— Ambient temperature, °C

L

On resistance, Q

401 —=—

20

40 20 0O 20 40 60 8085
Ambient temperature, °C

3-(1). Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

25

w 2

£

<

£

=15

c

o

c

S AQY210EH, AQY214EH_A"

By //
0.5
0

40 20 0 20 40 60 8085
Ambient temperature, °C

3-(2). Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

4
35
g 3
£ 5 5 AQY211EH
5
c 2
E
15 /// AQY212EHL
1 — T
— AQY216EH|.
0.5 =
0

40 20 O 20 40 60 8085
Ambient temperature, °C

4-(1). Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
0.25

0.2

0.15

AQY210EH, AQY214EH

Turn off time, ms

0.1

0.05

40 20 0 20 40 60 8085
Ambient temperature, °C

4-(2). Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

05
w 0.4
g
@
£
b 0.3
o
£
=R AQY211EH
\ AQY212EH
04 \‘\/K\
\\\ L
AQ\‘(216ED‘-|\§~.

0
40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
<
£
= 4
c
g
5
o
o 3 7
©
[
5 //
o 2
0 //

1 L

——/
0

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics
Sample: All types; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

LED turn off current, mA
w

_’/

40 20 0 20 40 60 8085
—— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
Sample: All types; LED current: 5 to 50 mA

8-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F
1.:

15 1407— AQY210EH
< 120
> < 100 <
. 1.4 c 1
s 1 % 8o II £ | Aav2iien}”
© =] g_.)
S 13 \‘Q © ig AQY214EH Sos ,/
5 ol
3 SN 20
S 12 \\\ ~ 5 4 3 2 - 03 02 01 0 FAGY212EH
5 N N 50mA T2 3 4 ¢ 0 01 02 03
2 \\\§\ 282 A 20 —vpltage, V // Voltage, V
b I~ ~ -40 / 05
\\\ $8mﬁ I 60 .
\ m.
I~ 5mA -80
1.0 / 100 Z 1
4 -120
020 20 0 20 40 60 @05 140 5
—> Ambient temperature, °C
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GU-E 1 Form A (AQY210OEH)

8-(3). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

0.06

/

//

‘ /AQY21GEH
0,

o
o
=

o
o
o

Current, A

4 3 2 1 0 2 3 4
‘Voltage,V

/ -0.02
/1

-0.04
/ |

-0.06

9-(1). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

-
o
&

-
o
&>

o
©

Off state leakage current, A

AQY214EH

AQY210EH —]

1012

0 20 40 60 80 100
Load voltage, V

9-(2). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

0.001
<
5 108
5
o
(0]
g 107
K
ﬂ :
Q
© 9
$10 >
5 AQY216EH] .g
10 /’F —AQY212EH ol
AQY211EH
10-13 Il
0 20 40 60 80 100

— Load voltage, V

10-(1). Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

3

25
12}

5 ol

g 2

£ AQY210EH
= AQY214EH
o

g 15

]

1 \\
0.5 \
AQY216EH

0 10 20 30 40 50 60
LED forward current, mA

N

10-(2). Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F
3

N
n
a

— Turn on time, ms
(&

o
3
o

\\¥ AQY211EH
\

N AQY212EH

0 10 20 30 40 50
— LED forward current, mA

11-(1). Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F

0.2
g 0.15
@
£
=
o
o 0.1
S AQY210EH AQY214EH
E ‘
\.//
0.05 AQY216EH
0

0 10 20 30 40 50 60
—— LED forward current, mA

11-(2). Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.4
g 03
g
£
k3
g 02
2
AQY211EH
0.1 T
AQY212EH | —
__’-———T/'
0
0 10 20 30 40 50

LED forward current, mA

12-(1). Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

50
[T
2 40
[0]
o
=
g
& 30
Q
©
o
5
£ 20
3 AQY210EH
AQY214EH
10 <
—
0 AQY216EH
0 10 20 30 40 50

—— Applied voltage, V

12-(2). Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

400

350

300

250

200 Ywm 1EH
150
\‘

100 ~—
N\\_AQY212EH

Output capacitance, pF

~——

50

0

0 5 10 15 20 25 30
Applied voltage, V
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GNUS (Standard type) GNUS

(Reinforced type)

High cost-performance
DIP6-pin type, reinforced
insulation available

Panasonic

ideas for life

GU-E 1 Form A

(AQV210E, AQV210EH)

FEATURES

6.4
BB 252 1. Reinforced insulation of I/0
& /13124 isolation voltage 5,000V (Reinforced
P insulation type)

2. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

3. Stable on-resistance

4. Low-level off state leakage current
of max. 1 pA

mm inch

PP
d
—
JTL_IT
Bl
Lt}
oOhOUOO®

TYPICAL APPLICATIONS

» High-speed inspection machines
» Telephone equipment
» Data communication equipment
» Computers

TYPES

Part No.
Output rating® Packin antit;
utput rating Throug_h hole Surface-mount terminal ng quantty
. . terminal
1/0 isolation Package -
Tape and reel packing style
Load Load . - -
Tube packing style Picked from the | Picked from the Tube Tape and reel
voltage | current o o
1/2/3-pin side 4/5/6-pin side
Standard 350V | 130 mA AQV210E AQV210EA AQV210EAX AQV210EAZ 1 tube contains:
Ac/DC | 1,500 VAC | 400V | 120 mA DIP6-pin AQV214E AQV214EA AQV214EAX AQV214EAZ 50 pcs. 1,000 pes
dual use | Reinforced | 350V [ 130 mA P AQV210EH AQV210EHA | AQV210EHAX | AQV210EHAZ | 1 batch contains: DU Pes:
5000V 400V [120 mA AQV214EH__| AQV214EHA | AQV214EHAX | AQV214EHAZ 500 pes.
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Sym- Type of
Item gol connec- AQV210E(A) AQV214E(A) AQV210EH(A) AQV214EH(A) Remarks
tion
LED forward current IF 50 mA
Inout LED reverse voltage Vr 5V
npu
P Peak forward current lrp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) ' 350V 400 V 350V 400V
A 0.13A 0.12A 0.13A 0.12 A .
. A connection: Peak AC, D
Continuous load current I B 0.15A 0.13A 0.15A 0.13A B, C connection: DC
Output C 0.17 A 0.15A 0.17 A 0.15A
Peak load current I 04A 0.3A 0.4A 0.3A 1, connection: 100 ms (1 shat),
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 1,500 V AC 5,000 V AC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temp.
Temperature limits -
Storage Tstg —40°C to +100°C —40°F to +212°F
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GU-E 1 Form A (AQV210E, AQV210OEH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Item Symbol | connec-| AQV210E(A) AQV214E(A) AQV210EH(A) | AQV214EH(A) Condition
tion
Typical 1.1 mA 1.6 mA
LED operate current - IFon — IL = Max.
Maximum 3 mA
Mini 0.3 mA 0.4 mA
Input LED turn off current |n|.mum IFoft — m m IL = Max.
Typical 1.0 mA 1.5mA
Typical 125V (1.14 V at Ir = 5 mA)
LED dropout voltage - Vr — IF =50 mA
Maximum 1.5V
Typical 230 300 230 300 I =5mA 3
Ron A I = Max. s
Maximum 35Q 50 Q 350 50 Q Within 1 s on time 6]
Typical 1150 2250 1150 2250 IFr=5mA 2
On resistance Ron B IL = Max. o
Maximum 175Q 25Q 175Q 250 Within 1 s on time
Typical 6.00 11.30Q 6.00Q 1130 Ir=5mA
Output Ron c IL = Max.
Maximum 8.8Q 1250 8.80Q 1250Q Within 1 s on time
IF=0mA
Output capacitance Typical Cout A 45 pF Ve=0V
f=1MHz
Off state leakage . IF=0mA
current Maximum ILeak — 1 pA Vi = Max.
) Typical 0.5ms 0.7 ms IF=0 mA — 5 mA**
Turn on time* - Ton — _
Maximum 2.0 ms It = Max.
Typical 0.05 ms =
Turn off time* yp|' Toft — I3 = 0OmA —»5mA
Transfer Maximum 1.0ms IL = Max.
characteristics ] Typical 0.8 pF f=1MHz
1/0 capacitance - Ciso — _
Maximum 1.5 pF Ve=0V
Initial VO isolation | \iium | Reo — 1,000 MQ 500 V DC
resistance

*Turn on/Turn off time

Input

Output

Ton
=

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Iltem Symbol Recommended value Unit

Standard type: 5
Reinforced type: 5 to 10

mA

Input LED current I

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

M These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.
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REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
Type of connection:A
140

AQV210E (H
120 AQV214E (H)\

< N

—i’ 100 \\

i, N
40
20

0-40 20 0 20 40 60 8085 100
Ambient temperature, °C

2. On-resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;

LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

50 ‘
AQV214E (H)

40 e
o /
@
% 30 //
2 L~ | AQv210E (H)
o L~ |~
= / 1
O 20 =

10

0

40 20 0 20 40 60 8085
Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA,;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

2.0
w 16 AQV210EH, AQV214EH
£ y
g /
£ 12
= y
5 /
€
=3
2 08 A .
P 7 AQV210E
_’/
0.4 g
== AQV214E
0

40 20 0 20 40 60 8085
—— Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.4
» 03
g
5
£
£ 02
£
E
01 AQV214E
N rQv210EH, AQV214EH
onzﬁ
%6 20 0 20 40 60 8085

——— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
<
£
s 4
[ =
g
3 /
o 3 /
g AQV210EH, AQU214EH
8
o
o 2
w
: |
; /,? AQV210E,AQU214E]
|
//
0

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics
Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

£
S oa
f=s
g
3
= 3 7
o
2 AQU210EH, AQU214EH
2 |
a 2
|
1 // AQV210E AQV214E;
/
L
/
0

-40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types
LED current: 5 to 50 mA

1.5
> 14
g [T
S I~ ~~
2 13 ‘\\‘\ ~—
5 \ \
3 o~ N~ ™~ 50mA
g 12 \\\ 3(} A
kel ~ 30m,
g \Q\\\Q mA
T P~
\\5rA
1.0
ot

40 20 0 20 40 60 8085
——— Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion
Measured portion: between terminals 4 and 6;

Ambient temperature: 25°C 77°F
140

AQV2T0E(H
quo ®
oo
81 80 /

:<k
S8 AQV2T4E(H)
40
2
4 3 2 1
3
20f—F Y]
0 oltage,
60
I RU
/ 100
120
140

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

< 10°
g
o
5
o
& 10°
(o]
X
[}
9
Q
b
% 10°
5 AQV214E(H
T Aavioen
10"
0 20 40 60 80 100

Load voltage, V
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GU-E 1 Form A (AQV210E, AQV210OEH)

10-(1). Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F
1.4
\

12 AQV210E

1.0

0.8

06 AQV214E

Turn on time, ms

0.4

\
AN

10 20 30 40 50 60
LED forward current, mA

10-(2). Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F
25

2.0

Turn on time, ms

0.5 \

N AQV210EH, AQV214EH

) ]

10 20 30 40 50 60
——— LED forward current, mA

11-(1). Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.10
0.08
(2}
£
¢
£ 006 AQV214E =
=
5] t 0
c
2 0.04 \/7 ‘ ‘ g
~—T | AQV210E o)
s
0.02 o
0

10 20 30 40 50
LED forward current, mA

11-(2). Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F
0.25

0.20

0.15

Turn off time, ms

AQV210EH, AQV214EH
N |

10 20 30 40 50
——— LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
50

40

30

i
AN

~

——— Output capacitance, pF

T~—

0 10 20 30 40 50
—— Applied voltage, V
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C“ us

High cost-performance
DIP8-pin type with
reinforced insulation

PhotoMOS*
GU-E 2 Form A

(AQW210EH)

FEATURES

1. Reinforced insulation of 5,000 V
More than 0.4 mm internal insulation
distance between inputs and outputs.
Con-forms to EN41003, EN60950

TYPICAL APPLICATIONS

* Modem

» Telephone equipment
 Security equipment

» Sensing equipment

(reinforced insulation).
2.9 2. Applicable for 2 Form A use as well
e as two independent 1 Form A use
3. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable

6.4

9.86 -
ee” a 252
v

~

mminch  control of low-level analog signals without
distortion.
1 8 4. High sensitivity and high speed
Zi} e qg—; response
gf H—g Can control max. 0.14 A load current with

5 mA input current. Fast operation speed
of typ. 0.5 ms (AQW210EH).

5. Low-level off state leakage current
of max. 1 pA

e

Part No.
Output rating* Packi tit
. . utput rating Throug_h hole Surface-mount terminal acking quantity
I/O isolation terminal
Package -
voltage Tape and reel packing style
Load Load Tube packing style Picked f th Picked f th Tube Tape and reel
voltage | current Icked from the | Ficked from the
1/2/3/4-pin side | 5/6/7/8-pin side
60V | 500 mA AQW212EH AQW212EHA | AQW212EHAX | AQW212EHAZ 1 tube contains:
AC/DC | Reinforced | 350V [ 120 mA ) AQW210EH AQW210EHA | AQW210EHAX | AQW210EHAZ 50 pcs.
DIP8-pin . 1,000 pcs.
dual use 5,000 vV 400V | 100 mA AQW214EH AQW214EHA | AQW214EHAX | AQW214EHAZ | 1 batch contains:
600 V 40 mA AQW216EH AQW216EHA | AQW216EHAX | AQW216EHAZ 500 ps.
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW212EH(A) | AQW210EH(A) | AQW214EH(A) | AQW216EH(A) Remarks
LED forward current Ir 50mA
LED reverse voltage Vr 5V
Input f=100 Hz,
Peak forward current [53 1A Duty factor = 0.1%
Power dissipation Pin 75mwW
Load voltage (peak AC) \ 60V 350V 400 V 600 V
Continuous load current | 05A 0.12A 0.1A 0.04A :’;%al: ?a?s,eDo? usini
- (0.6 A) (0.14 A) (0.13A) (0.05A) : 9
Output only 1 channel
Peak load current Ipeak 15A 0.36 A 03A 0.15A 100 ms (1 shot),
Vi=DC
Power dissipation Pout 800mwW
Total power dissipation Pr 850mwW
1/0 isolation voltage Viso 5,000 VAC
Temperature Operating Topr —40°C to +85°C —40°F 10 +185°F ["G?T:“;Z‘r’;‘a‘?g:'”g atlow
limits
Storage Tstg —40°C to +100°C —40°F to +212°F
154 ds_x615_en_agqw21eh: 010611J
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GU-E 2 Form A (AQW210OEH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol [ AQW212EH(A) | AQW210EH(A) | AQW214EH(A) | AQW216EH(A) Condition
Typical 1.2mA
LED t t IFon I.=Max.
operate curren ryP— F 30mA 1=Max
Minimum 0.4mA
Input LED turn off current - IFoff l.=Max.
Typical 1.1mA
Typical 1.25V (1.14 V at [r=5mA
LED dropout voltage ypllca Vr ( at I=SmA) IF=50mA
Maximum 1.5V
Typical 0.83Q 18Q 260 520 IF=5mA
On resistance - Ron I.=Max.
Output Maximum 2.50 250 35Q 120Q Within 1 s on time 8
) IF=0mA S
Off state leakage current Maximum ILeak TuA Vi=Max. S
Turn on time* Typical T 1ms 0.5ms IF=5mA _8
Maximum o 4ms 2.0ms lL.=Max. &
Typical 0.08ms 0.04ms =
Transfer Turn off time* ypll Toff IF_SmA
- Maximum 1.0ms l.=Max.
characteristics :
1/0 capacitance Typical c 0.8pF f=1MHz
P Maximum ‘SO 1.5pF Ve =0V
Initial 1/0 isolation resistance Minimum Riso 1,000MQ 500V DC
*Turn on/Turn off time
Input
Output
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
ltem Symbol Recommended value Unit
Input LED current I 51010 mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.

REFERENCE DATA

1-(1). Load current vs. ambient temperature 1-(2). Load current vs. ambient temperature 1-(3). Load current vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —20°C to +85°C Allowable ambient temperature: —40°C to +85°C Allowable ambient temperature: —40°C to +85°C
—4°F to +185°F —40°F to +185°F —40°F to +185°F
200 ‘ ‘ ‘ ‘ ‘ 0.8 ‘ ‘ 0.07
AQW210EH AQW214EH 0.7 AQW212EH 0.06
i i ’ AQW216EH
E 150 (using only; channgl) (using only 1 channel) < 06 (using only 1 channel) < (using only 1 channel)
= 2 ‘ ‘ \ £005 N
£ NN S 05— awarsEn \\\ 3004 N
3 .
° 100 \\k g (using 2 channels) N N\, 3 AQW216EH \ N
B T AN g 04 N \ g (using 2 channels) N\ \
g TN g N 0.03 SO\
AQW214EH \ 03 N \
(using 2 channels) AQW210EH \ N N
50 (using 2 channels) ™\ 02 0.02
04 0.01
0
%0 20 0 20 20 60 865100 % 20 0 20 40 60 808 100 40 20 0 20 40 60 8085 100
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
ds_x615_en_aqw21eh: 010611J 155
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2-(1). On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
50

o 40
8
g AQW214EH
£ 30 1 -~
3
S 20 < AQW210EH
—T //
L
—
10
0

40 20 0 20 40 60 8085
Ambient temperature, °C

2-(2). On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

2
G 15
[0]
2
o] v
2 AQW212EH ,/
2 1 =
& 1
//
—T
05
0

40 20 0 20 40 60 8085
Ambient temperature, °C

2-(3). On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
100

80

60 1

AQw21 6EH/

On resistance, Q

20

-40  -20 0 20 40 60 808

Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

Sample: All types

LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

3
25
(%]
g
g 2
c
2 15 =
e AQW212EH
=]
= AQW210EH /;’
1 |—AQW214EH—
— P -
— = L~
05 AQW216EH
. |

40 20 0 20 40 60 8085
Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics

Sample: All types

LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

0.3
0.25
(2]
£
@
£
5 N
0.15
£ \ AQW212EH
P /
o1 N AQW210EH | |
: \\ AQW214EH
0.05 \Q
AQ\TV216I’TH N~ |
0
40 20 0 20 40 60 8085

Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
£
o 4
[
[d
3
o 3 /
© /
[
5
o 2 //
4 /

1 —

//
0

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics
Sample: All types; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

LED turn off current, mA
w
AN

L

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
Sample: All types; LED current: 5 to 50 mA

15

> 14

% \

©

T 13 NI

> ‘\

g’. \\\\\

S 12 <

s \\\\\‘ 50mA

g ., ~ [~ 30mA
: ‘\\\ 20mA

~Jfome

1.0
0

40 20 0 20 40 60 8085
———> Ambient temperature, °C

8-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

AQW214EH

)
A
o
n
N

1 2 3 4
-20 ~ Voltage, V
-40

I -60
-80
I -100
-120
AQW210EH-1-140

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

/

AQW21FEH

T

I
N

o
i

Current, A

-1 -0.5 0 0.5
Voltage, V

-0.2

N

-0.4

-0.6

8-(3). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

< 0.06 /
0.04

500l /
T 0.02

2

AQW216EH
0 2 4
Voltage, V

/ -0.02
/ -0.04
-0.06

-0.08

9-(1). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

A

10°

Off state leakage current

AQW214EH

AQW210EH |

0 20 40 60 80 100
Load voltage, V

156
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GU-E 2 Form A (AQW210OEH)

9-(2). Off state leakage current vs. load voltage

Measured portion: between terminals 5 and 6, 7 and 8;

characteristics

Ambient temperature: 25°C 77°F

Off state leakage current, A

10°

10°

AQW216EH

/, AQW212EH

20 40 60 80
— Load voltage, V

100

10.Turn on time vs. LED forward current
characteristics
Sample: All types
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F
3

25
g
: o)
= AQW210EH
s AQW214EH
S 15
'2 \
1
\ AQW212EH AQW216EH
0.5
\Se
—
0

10 20 30 40 50 60
—— LED forward current, mA

11.Turn off time vs. LED forward current
characteristics

Sample: All types

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F

0.2
2 0.15
¢
£
= AQW210EH (9]
° o1 AQW214EH ©)]
5 =
= / [e]

0.05 b AQW212EH o

AN
AC‘JW216I‘EH

0 10 20 30 40 50 60
LED forward current, mA

12-(1). Output capacitance vs. applied voltage

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

characteristics

Output capacitance, pF

50

40

30

20

AQW210EH

AQW216EH]

10 20 30 40
Applied voltage, V

50

12-(2). Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

200
w
[N
g 150
f=
s
S
©
&
8 100
3
o
3
3 \
50
N _ AQw212EH
—
0

0 5 10 15 20 25 30
Applied voltage, V
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Normally closed DIP4-pi
economic type with
reinforced insulation

n

FEATURES

1. High cost-performance type of

PhotoMOS relay 1 Form B output

2. Low on-resistance

This has been realized thanks to the

minsk17 @tut.by

(AQY412EH)

c“ US  (AQY410EH, 414EH)

PhotoMOS*
GU-E 1 Form B

(AQY410OEH)

4. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without

114 built-in MOSFET processed by our distortion.
proprietary method, DSD (Double- 5. High sensitivity and low on-
CAD Data diffused and Selective Doping) method. resistance
mm inch Can control max. 0.55 A load current with
Cross section of the normally-closed type of 5 mA input current.
power MOS — - Low on-resistance of typ.1Q
assivation membrane
1 4 Source electrode Gate electrode / \nfermediate (AQY41 2EH)
o— —0 insulating
iD membrane 6. Low-level off-state leakage current
Gate
2 3 oxidation
o— - membrane
TYPICAL APPLICATIONS
- electrode « Power supply
* Measuring equipment
. . .  Security equipment
3. Reinforced insulation of 5,000 V . Modemy quip
More than 0.4 mm internal insulation .
di:taentceabeotween in tl(jts:ndsouu:tat:)ts * Telephone equipment
P puts. « Electricity, plant equipment
Conforms to EN41003, EN60950 . .
. ; . » Sensing equipment
(reinforced insulation).
Part No.
Output rating* Packi tit
. . utput rating Through h|°|e Surface-mount terminal acking quaniy
Type I/0 isolation Package terminal
voltage Tape and reel packing style
Load Load - - -
volta Tube packing style Picked from the | Picked from the Tube Tape and reel
ge | current P S
1/2-pin side 3/4-pin side
60V | 550mA AQY412EH AQY412EHA | AQY412EHAX | AQY412EHAZ | 1 tube contains:
AC/DC | Reinforced . 100 pcs.
dualuse | 5,000V 350V | 130 mA | DIP4-pin | AQY410EH AQY410EHA | AQY410EHAX | AQY410EHAZ |\ " F . 1,000 pcs.
400V | 120 mA AQY414EH AQY414EHA | AQY414EHAX | AQY414EHAZ 1,000 ps.

*Indicate the peak AC and DC values.
Note: For space reasons, the initial letters of the part number “AQY”, the surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked
on the relay. (Ex. the label for product number AQY412EHAX is 412EH.)

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol AQY412EH(A) | AQY410EH(A) | AQY414EH(A) Remarks
LED forward current Ir 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 60V 350V 400 V
Output Continuous load current I 0.55 A 0.13A 0.12 A Peak AC, DC
Peak load current Ipeak 1.5A 04A 0.3A 100 ms (1 shot), V.= DC
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 5,000V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tst —40°C to +100°C —40°F to +212°F
158 ds_x615_en_aqy41eh: 010611J
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GU-E 1 Form B (AQY410OEH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQY412EH(A) | AQY410EH(A) | AQY414EH(A) Condition
LED operate (OFF) t Typical | 1.4 mA =M
oper: urren o =Max.
perate eurre Maximum ot 3.0 mA =V
Minimum 0.4 mA
Input LED reverse (ON) current - IFon l.=Max.
Typical 1.3 mA
Typical 1.25(1.14 V at Ir = 5 mA
LED dropout ypica Ve ( atle =5mA) IF = 50 mA
voltage Maximum 15V
Typical 10 18Q 260 IF=0mA
On resistance - Ron IL = Max.
Output Maximum 2.50 250 350 Within 1 s on time 8
. IF=5mA >
Off state leakage current Maximum ILeak 10pA Vi = Max. S
- o
) Typical 3.0 ms 1.0ms | 0.8 ms lF=0mA — 5mA c
O te (OFF) time* To
perate (OFF) time Maximum " 10.0 ms 3.0ms IL = Max. G
Typical 0.2 ms 0.3 ms 0.2 ms =
Transfer Reverse (ON) time* yp|. Ton | 3 = 5mA — 0 mA
- Maximum 1.0 ms It = Max.
characteristics -
I/0 capacitance Typical c 0.8 pF f =1MHz
P Maximum ‘SO 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000MQ 500V DC

*Operate/Reverse time

Input

Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Unit
mA

ltem Recommended value

5to 10

Symbol
Input LED current I

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.

If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.

REFERENCE DATA

1-(1). Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

1-(2). Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;
LED current: 0 mA; Load voltage: Max.(DC);
Continuous load current: Max. (DC)

200 700 50
600
« AQY412EH 0
£ 150 E 500 L o
. AQY410EH < N & L
@ \ N 2 \ s AQY:
= - £ T 30 414EH
3 AQY414EH NI\ 3 400 z
g 100 \\ T @ L
-
E N §aoo & 10| 1 _—
N | _—T
- N 200 |_+—T AQY410EH
10 |
100 ‘ ‘
AQY412EH
0 0 0 t t
40 20 0 20 40 60 8085100 -40 20 0 20 40 60 8085 100 40 20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
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3. Operate (OFF) time vs. ambient
temperature characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

7

2 6
E 5 /-
™
S 4 AQY412EH
[0}
g 3 /’/
8 LT
2 AQY414EH ~
L
. AQY410EH_|_—1
——-—-’

40 20 0 20 40 60 8085
Ambient temperature, °C

4. Reverse (ON)time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

08
12}
g
s 06
£
z
5} \\ AQY410EH
© 0.4 N
9 N
g \\\L
& SN ~—
}k ~~
02 ! ]
AQY412EH(A) —
AQY414EH |
0 ||

40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate (OFF) current vs. ambient
temperature characteristics

Sample: All types;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

LED operate (OFF) current, mA

d

1 '/
1

[

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED reverse (ON) current vs. ambient
temperature characteristics

Sample: All types;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

: /

//

LED reverse (ON) current, mA
w
~N

1 i

//

=T

40 20 0 20 40 60 8085
——— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
> 14
S ~
@
3 13N>
S 1. T~
§_ NS
S 1.2 H™N
g \\ \\\‘ 50mA
a I~ T 30mA
= I~ ~ 20mA
\\~ 10mA
™ 5mA
1.0
0

40 20 0 20 40 60 8085
——> Ambient temperature, °C

8-(1). Current vs. voltage characteristics of out-
put at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

‘ 140 T T T
—120{—AQY410EH 7
< 100 y
/
£ 9 V7
S. 60 /A
3 40 /
— 20124 AQY414EH
25 -2 15 4 05 L
05 15 2 25
’)0 — —]
P 0 Voltage, V
//
y 60
A/ 80
100
v 120
140

8-(2). Current vs. voltage characteristics of out-
put at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

0.6

/

/

AQY412EH

I
IS

Current, A

o
)

N
o
o

o

0 0.5
Voltage, V
0.2

N

7 -0.4

0.6

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

< 10°
13
[
5
o
2 10¢ AQY414EH—]
g 7 T ]
3 . —
° / AQY410EH
g o AQY412EH
=
9

1072

0 20 40 60 80 100

— Load voltage, V

10.Operate (OFF) time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;

Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F
5

AQY412EH

|
1l
2
\\ AQY410EH,AQY414EH
N
:
NN

0 10 20 30 40 50 60
——— LED forward current, mA

—> Operate (OFF) time, ms

11.Reverse (ON) time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F
0.5

[}
€04
(0]
£
= AQY410EH
Z0.3
2 |77
£ 0.2 =
< AQY412EH,AQY414EH
0.1
0

0 10 20 30 40 50 60
——— LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

500
[T
<400
(o)
o
=
b
§3oo
] AQY412EH
3
£ 200
3 /
AQY410EH,AQY414EH
100 \ .L
0
0 10 20 30 40 50 6

——— Applied voltage, V
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(havai0es, 414 (Reinforced type)

Normally closed DIP6-pin
economic type with
reinforced insulation

PhotoMOS*
GU-E 1 Form B
(AQV414E, AQV410OEH)

FEATURES

1. High cost-performance type of
PhotoMOS 1 Form B output

2. 60V type couples high capacity
(0.55A) with low on-resistance (typ. 1Q).
3. Low on-resistance

This has been realized thanks to the
built-in MOSFET processed by our
proprietary method, DSD (Double-
diffused and Selective Doping) method.

mm inch

Cross section of the normally-closed type of
power MOS

Passivation membrane
Source electrode Gate electrode

Intermediate
insulating
membrane

Gate
oxidation
membrane

Drain
electrode

4. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without

5. High sensitivity and low on-
resistance

Can control max. 0.55 A load current with
5 mA input current.

Low on-resistance of typ. 1Q
(AQV412EH).

6. Low-level off-state leakage current
of max. 1 pA (AQV414E)

7. Reinforced insulation 5,000 V type
also available

More than 0.4 mm internal insulation
distance between inputs and outputs.
Conforms to EN41003, EN60950
(reinforced insulation).

PhotoMOS

TYPICAL APPLICATIONS

» Power supply

» Measuring equipment
* Security equipment

* Telephone equipment
 Sensing equipment

distortion.
Part No.
Output rating* Through hole . Packing quantity
. . . Surface-mount terminal
1/0 isolation terminal
Package -
voltage Tape and reel packing style
Load Load : - -
volta Tube packing style Picked from the | Picked from the Tube Tape and reel
ge | current ey o
1/2/3-pin side 4/5/6-pin side
1,500V AC 400V | 120 mA AQV414E AQV414EA AQV414EAX AQV414EAZ
(Standard) 1 tube contains:
AC/DC 60V [ 550 mA | DIP6-pin | AQV412EH AQV412EHA | AQV412EHAX | AQV412EHAZ 50 pes. 1,000 pcs.
dualuse | 5,000 VAC =00 530 mA AQUAT0EH | AQVATOEHA | AQVATOEHAX | AQVATOEHAZ | | Paich contains: '
(Reinforced) m 500 pcs.
400V | 120 mA AQV414EH AQV414EHA | AQV414EHAX | AQV414EHAZ
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Item Symbol connection AQV414E(A) | AQV412EH(A) | AQV410EH(A) | AQV414EH(A) Remarks
LED forward current Ir 50 mA
Inout LED reverse voltage VR 5V
P Peak forwrd current IrP 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 400 V 60V 350 V 400 V
Cont oad A 0.12A 0.55 A 0.13A 0.12A A Peak AC. DC
ontinuous loa connection: Pea ,
Output current I B 0.13A 0.65A 0.15A 0.13A B.C connection: DG
C 0.15A 0.8A 0.17 A 0.15A
Peak load current Ipeak 0.3A 1.5A 04 A 0.3A A connection: 100 ms (1 shot), VL. = DC
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 1,500 V AC 5,000 VAC
Temperatur | Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
e limits Storage Tstg —40°C to +100°C —40°F to +212°F
ds_x615_en_aqv414e_aqv4ieh: 230112J 161
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2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol Type 9f AQV414E(A) | AQV412EH(A) | AQV410EH(A) | AQV414EH(A) Condition
connection
LED operate (OFF) current Typical I 145 mA 19 mA I.= Max
P Maximum e 3.0mA = ’
Minimum 0.3 mA 0.4 mA
Input LED reverse (ON) current - IFon — IL = Max.
Typical 1.40 mA 1.8 mA
Typical 1.25V (1.14 V at Ir=5 mA)
LED dropout voltage - Vr — IF =50 mA
Maximum 1.5V
Typical 26 Q 10 18Q 2520 Ir=0mA
Ron A IL = Max.
Maximum 50 Q 25Q 35Q 50 Q Within 1 s on time
Typical 200 0.55Q 130 190 IF=0mA
On resistance Ron B IL = Max.
Output Maximum 250 1.3Q 175Q 250 Within 1 s on time
Typical 100 030Q 650 100 IF=0mA
Ron C IL = Max.
Maximum 125Q 0.7Q 8.8Q 125Q Within 1 s on time
. IF=5mA
Off state leakage current Maximum ILeak — 1 pA 10 pA Vi = Max.
. Typical 0.7 ms 3ms 1.5ms 1.3 ms lE=0mA — 5mA
O te (OFF) time* T —
perate (OFF) time Maximum o 2.0ms 8 ms 3.0ms IL = Max.
Reverse (ON) time* Typical T 0.1 ms 0.3 ms IF=5mA — 0 mA
v i on —
Transfer Maximum 1.0 ms 15ms I = Max.
characteristics Tvocal EoF
. ypical Sp f=1MHz
1/0 t Ci —
capacitance Maximum s0 1.5 pF Ve=0V
Initial I/O isolation resistance | Minimum Riso — 1,000 MQ 500V DC

*Operate/Reverse time

Input

Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

ltem Symbol Recommended value Unit
Standard type: 5
Input LED current Ir Reinforced type: 5 to 10 mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

M These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.
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GU-E 1 Form B (AQV414E, AQV410EH)

REFERENCE DATA

13-(1). Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

Type of connection: A

140
AQV410EH

120 ‘

100

AQVA14E(H)

80

Load current, mA

60

40

20

0

-40 20 O

———> Ambient temperature, °C

1-(2). Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C

Type of connection: A
700

—40°F to +185°F

(o2}
o
o

AQV412EH

a
o
o

)4

Load current, mA
ey
o
o

W
o
o

-40 20 O

40 60 8085 100

Ambient temperature, °C

14.0n resistance vs. ambient temperature

characteristics

Measured portion: between terminals 4 and 6;
LED current: 0 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

PhotoMOS

50
o 40
[0}
2
L
2 30
'g A)V414/
5 20 // ,/’
/
— H
10
AQV412EH
0

40 -20 0

20 40 60 808

——— Ambient temperature, °C

15.0perate (OFF) time vs. ambient
temperature characteristics

LED current: 5mA; Load voltage: Max. (DC);
Continuous load current: Max. (

AN

S

5.0
[}
€40
(9]
E
[y
w 3.0
e //
o —
© AQV410EH-AC
o 20
o
o
L~
1.0
0

\>\

40 -20 0

Ambient temperature, °C

16.Reverse (ON) time vs. ambient temperature

characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.8

[%2]

g

5 0.6

£ \

z AQV410EH

e AQV414EH

804 AQV412EH

% \\

[ ~<]

0.2 ~— N =
e N
I

020 =20 0 20 40 60 &

Ambient temperature, °C

17.LED operate (OFF) current vs. ambient

temperature characteristics

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

5

AQV412EH-AQV410EH-AQV414EH

A/

4

/

LED operate (OFF) curremt, mA

-

y

>

AN

e

414E

_/

40 20 O

40 60 8085
Ambient temperature, °C

18.LED reverse (ON) current vs. ambient
temperature characteristics

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

5

AQV412EH-AQV410EH-A

LED reverse (ON) current, mA
w

1 =

;/

40 20 O

Ambient temperature, °C

19.LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

15
> 1.4
S I~
©
§ 18 §§\
Q [
g2 ~ ol
i \\\§~ 30mA
=11 N~ ™ 20mA
\Q~ 10mA
~ 5mA
1.0
0% =20 o 20 60 8085

—> Ambient temperature, °C

20-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 4 and 6;

Ambient temperature: 25°C 77°F

T T
1204 —1— AQV41OEV
Tl | [ 1A

140

. v
g0 A0 414EH/§ v
60 /

/Y AQVa14E
4 e [
20
25 05 |
_F,05 1 15 2 25 ¢
Voltage, V

40

60

\‘\

80
100

120

140
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8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

0.6

=}
IS
N

Current, A
o .
n

S
o
o

T

0 0.5
Voltage, V
-0.2

N

-0.4

-0.6

21.0ff state leakage current vs. load voltage
characteristics

Sample: All types;

Measured portion: between terminals 4 and 6;

LED current: 5 mA; Ambient temperature: 25°C 77°F

Q

<

AQV414EH—]

/ AQV410EH
AQV412EH

Off state leakage current, A

= AQV414E

0 20 40 60 80 100
—— Load voltage, V

22.0Operate (OFF) time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F

10.0

(]

€80

g AQV410EH

£ AQV414EH

I 6.0

e

[0}

®

o 4.0

o

o)

AQV412EH
2.0 Q
0 e AQV414E

10 20 30 40 50
——— LED forward current, mA

23.Reverse (ON) time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F

24 Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

0.5 500
%] w
€04 400
£
204 AQV410EH,AQV414EH B 300
S w =3
2 AQV412EH S
g 3 \ AQV412EH
302 i £ 200
o AQV414E o \ ]
0.1 100 b
AQV410EH¥AQV414EH¥AQV414E
0 0 1
0 10 20 30 40 50 60 10 20 30 40 50 60
——— LED forward current, mA Applied voltage, V
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c“ us

economic type with
reinforced insulation

Normally closed DIP8-pin

PhotoMOS*
GU-E 2 Form B

(AQW414EH)

FEATURES

1. Reinforced insulation of 5,000 V
More than 0.4 mm internal insulation
distance between inputs and outputs.
Con-forms to EN41003, EN60950
(reinforced insulation).

2. Applicable for 2 Form B use as well
as two independent 1 Form B use

3. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable

TYPICAL APPLICATIONS

* Modem

* Telephone equipment
* Security equipment
 Sensing equipment

PhotoMOS

mm inch - control of low-level analog signals without
distortion.
F 8 4. High sensitivity and high speed
2 }4/ [@ 7 response
o— —o0 .
3 6 Can control max. 0.13 A load current with
Zi}/y [“3: 5° 5 mA input current. Fast operation speed
o— —o° of typ. 0.8 ms.
5. Low-level off state leakage current
Part No.
Output rating® Packin antit;
. . utput rating Throug_h hole Surface-mount terminal ng quantity
/0 isolation terminal
Package -
voltage Tape and reel packing style
Load Load . - -
voltage | current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3/4-pin side | 5/6/7/8-pin side
1 tube contains:
AC/DC | Reinforced ) 50 pcs.
dual use 5,000 V 400V | 100 mA | DIP8-pin AQW414EH AQW414EHA | AQW414EHAX | AQW414EHAZ 1 batch contains: 1,000 pcs.
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW414EH(A) Remarks
LED forward current IF 50mA
Inout LED reverse voltage VR 5V
P Peak forward current IrP 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75mW
Load voltage (peak AC) Vi 400 V
) Peak AC, DC
Output Continuous load current I 0.1 A(0.13A) (): in case of using only 1 channel.
Peak load current lpeak 0.3A 100 ms (1 shot), V.= DC
Power dissipation Pout 800mw
Total power dissipation Pr 850mw
1/0 isolation voltage Viso 5,000 VAC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tsig —40°C to +100°C —40°F to +212°F
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GU-E 2 Form B (AQW414EH)
2. Electrical characteristics (Ambient temperature: 25°C )
Iltem Symbol AQW414EH(A) Condition
LED operate (OFF) t Typical | 1.3mA =M
oper: urren of = X.
perate curre Maximum ot 3.0mA =V
Minimum 0.4mA
Input LED reverse (ON) current - IFon l.=Max.
Typical 1.2mA
Typical 1.25(1.14 V at IF=5mA
LED dropout voltage ypllca Vr ( at I=SmA) IF=50mA
Maximum 1.5V
Typical 26Q IF=0mA
On resistance , Ron IL.=Max.
Output Maximum 350 Within 1 s on time
. IF=5mA
Off state leakage current Maximum ILeak 10pA Vi=Max.
. Typical 0.8ms lF=0mA—5mA
(6] te (OFF) time* To
perate (OFF) time Maximum " 3.0ms lL.=Max.
Typical 0.2ms =
Transfer Reverse (ON) time* yp'. Ton |F_5mAﬂOmA
- Maximum 1.0ms l.=Max.
characteristics -
I/0 capacitance Typical c 0.8pF f=1MHz
P Maximum 0 1.5pF Ve =0V
Initial I/O isolation resistance Minimum Riso 1,000MQ 500V DC

*Operate/Reverse time

Input

Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol

Recommended value Unit

Input LED current I

5to 10 mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical

representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 0 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

3.

Operate (OFF) time vs. ambient
temperature characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

200 50 3
< 40 g 25
€ 150 |—1 Using only 1 channel G o
= ) £
c o =
S e - = 4
5 R S 30 Iy 7
< N 3 — <}
g 100 N 2 | o 1.5
3 Using 2 channels \ S 20 ©
N 3 i
o 1 //
50
10 [y
0.5
0 °%0 20 0 20 40 60 &8 0
40 20 O 20 40 60 8085 100 -4 - 4 5 -40 -20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
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GU-E 2 Form B (AQW414EH)

4. Reverse (ON)time vs. ambient temperature 5. LED operate current vs. ambient 6. LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Load voltage: Max. (DC); Load voltage: Max. (DC); Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC) Continuous load current: Max. (DC)
0.8 5 5
< <
: €, £,
k= =1 5
= s 3 / s 3 /
(° N © 13
o 0.4 @ / c
] N & / 2 ]
2 \ o 2 o 2 /
(5] w / [T} / O
i NN - / - =
02 N A o 2
\\ 1 /r 1 /’ ©
c
\~ L—1 // o
%0 =20 0 20 40 60 o %0 20 0 20 40 60 &8 %0 20 0 20 40 60 &0
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output 9. Off state leakage current vs. load voltage
temperature characteristics; at MOS portion characteristics
LED current: 5 to 50 mA Measured portion: between terminals 5 and 6, 7 and 8; Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
1.5 140 B
<120 <10
> 14 E 100 / 3
g s 80 i/ 3
N S s0] |/ 2 10%
S 13 T~ O, 40 / g
3 N \ 20 J B
8 12 t 5 -4 -3 2 -1 ©
] N 50mA i 2 3 4 5 g
g \>\§\ 30mA )4 20 oitage, V| e 10
141 ‘\\‘ ‘OE"A / -40 o
\‘ 10mA / -60
I~ 5mA -80
1.0 12
-100 10
T -120
0 140 0 20 40 60 80 100
40 20 0 20 40 60 8085 Load voltage, V
Ambient temperature, °C
10.Operate (OFF) time vs. LED forward current 11.Reverse (ON) time vs. LED forward current 12.0utput capacitance vs. applied voltage
characteristics characteristics characteristics
Measured portion: between terminals 5 and 6, 7 and 8; Measured portion: between terminals 5 and 6, 7 and 8; Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current: Load voltage: Max. (DC); Continuous load current: Frequency: 1 MHz; Ambient temperature: 25°C 77°F
Max. (DC); Ambient temperature: 25°C 77°F Max. (DC); Ambient temperature: 25°C 77°F
3.5 0.5 120
g ® \ 2 o4 5 100
@ @ [}
£ 25 E é
= = £ 80
e \ & |/ S 60
© 15 9] 3
o) > 02 g
&1\ & 5
1 40
0.1
0.5 20 \
0 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0090 20 30 40 50 80
LED forward current, mA — LED forward current, mA Applied voltage, V
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(:NUS (AQWB1OEH, 614EH) (AQWB12EH)

Panasonic

ideas for life DIP8-pin

Reinforced insulation

Both NO and NC contacts
incorporated in a compact

PhotoMOS*
GU-EForm A & B

(AQWB10OEH)

FEATURES

1. 60V type couples high capacity
(0.5A) with low on-resistance (typ. 1Q).
2. Reinforced insulation 5,000 V

More than 0.4 mm internal insulation
distance between inputs and outputs.
Conforms to EN41003, EN60950
(reinforced insulation).

3. Aprrox. 1/2 the space compared
with the mounting area of a set of

6. High sensitivity and high speed
response

Can control max. 0.14 A load current with
5 mA input current. Fast operation speed
of typ. 0.5 ms [N.O.] (AQW610EH).

7. Low-level off-state leakage current

mm inch 1 Form A and 1 Form B PhotoMOS TYPICAL APPLICATIONS
relays * Power supply
1 e 8 4. Applicable for 1 Form A1 Form B * Measuring instruments
o— Cjpr—o0 . . .
5 }4/ qg 7 use as well as two independent  Security equipment
gf —06 1 Form A and 1 Form B use * Modem
o—1 —t—o 5. Controls low-level analog signals  Telephone equipment
37}4/,;.0. a 5 PhotoMOS relays feature extremely low « Electricity, plant equipment
closed-circuit offset voltage to enable = Sensing equipment
control of low-level analog signals without
distortion.
Part No.
Output rating* Packing quantit
/0 isolati P g Thtrte)?rgrngfale Surface-mount terminal 94 y
isolation Package :
voltage Tape and reel packing style
Load | Load Tube packing style Picked from the | Picked from th Tube Tape and reel
voltage | current Icked from the | icked from the
1/2/3/4-pin side | 5/6/7/8-pin side
60 V 500 mA AQW612EH AQW612EHA | AQW612EHAX | AQW612EHAZ | 1 tube contains:
AC/DC | Reinforced ) 50 pcs.
dual use 5,000 V 350V [ 120 mA | DIP8-pin AQW610EH AQWB610EHA | AQW610EHAX | AQW610EHAZ 1 batch contains: 1,000 pcs.
400V | 100 mA AQW614EH AQW614EHA | AQW614EHAX | AQW614EHAZ 500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW612EH(A) | AQWE10EH(A) | AQWB14EH(A) Remarks
LED forward current IF 50 mA
Inout LED reverse voltage VR 5V
npu
P Peak forward current lrp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) A 60V 350 V 400 V
Peak AC, DC
Continuous load current I 0.5A (0.6 A) 0.12A (0.14 A) 0.1A(0.13A) ( ):in case of using only 1a or 1b,
Output 1 channel
Peak load current Ipeak 1.5A 0.36 A 03A 100 ms (1 shot), V.= DC
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mW
1/0 isolation voltage Viso 5,000 VAC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tetg —40°C to +100°C —40°F to +212°F
168 ds_x615_en_aqw61eh: 010611J
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GU-E Form A & B (AQW610EH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol | AQW612EH(A) | AQWB10EH(A) | AQWB14EH(A) Condition
Typical IFon(N.O.) 1.3 mA _
LED operate current Ty P— Iroi(N.C.) 30mA IL=Max.
Minimum o 0.4 mA
Input LED reverse current I I u Iror(N.O.) l.=Max.
Typical IFon(N.C.) 1.3 mA
Typical 1.25(1.14V atIr = 5 mA
LED dropout voltage yp|‘ca VF ( ar mA) IF=50 mA
Maximum 1.5V
Typical 10 180 260 IF=5mA (N.O.) Ir = 0mA (N.C.)
On resistance - Ron IL = Max.
Output Maximum 2.50 250 350 Within 1 s on time 8
Off state leakage current Maximum lLeak 1uA (N.O.), 10uA (N.C.) '\;L:g mx(N.o.) lF=5mANNC) B
- ©
Typical 1.0ms (N.O,) 0.5ms (N.O.) 0.5ms (N.O.) i

Ton(N.O.) 3.0ms (N.C.) 1.0ms (N.C.) 0.8ms (N.C.) [IF=0mA —5mA

Operate time*

' Te(N.C.) | 4.0ms (N.O.) It = Max.
Maximum 10.0 ms (N.C.) 3.0 ms
Transfer . Typical T4(N.O 0.05ms (N.O.), | 0.08ms (N.O.), | 0.08ms (N.O.), IF= 5 mA — 0 mA
characteristics | Reverse time* T"EN c'; 02ms (NC) | 03ms(NC) | 02ms(NC) |/~ M;( —0m
Maximum o 1.0ms ’
. Typical 0.8 pF f=1MHz
| t iso
/O capacitance Maximum C 15 pF Vs=0V
Initial 1/0 isolation resistance Minimum Riso 1,000MQ 500V DC
*Operate/Reverse time
1) N.O. 2) N.C.
Input
Input neu
Output Output
Ton
Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
ltem Symbol Recommended value Unit
Input LED current I 51010 mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.
B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical

representative.
For more information, see page 80.
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REFERENCE DATA

1-(1). Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

200

Using onl! ‘ ‘
T ony AQW610EH

-
o
o

/J 4 AQW614EH

TN

MRS

Using 2 channels \

~]

-
o
o

Load current, mA

A

0-40 20 0 20 40 60 8085

—— Ambient temperature, °C

1-(2). Load current vs. ambient temperature

characteristics
Allowable ambient temperature: —40°C to +85°C

700

Load current, mA
n w B a (=2}
o o o o o
o o o o o

o
o

0-40 20 0 20 40 60 8085

—40°F to +185°F

Using only 1 channel

\ AQWE12EH
A
N

Using 2 channels

N

\\
AN

Ambient temperature, °C

2-(1). On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 5 mA; Load voltage; Max. (DC)
Continuous load current: Max. (DC)
50 T T T T T
—— Between terminal 5 and 6 (N

.0.
C

T
)
==+ Between terminal 7 and 8 (N.C.)
a 40 —
o AQW614EH
o
b 30 —ﬁ/
1) 1= -
c _d==17 L 4_
O 20 (:% =
=2~ AQWB10E
=
10
0

40 -20 0 20 40 60 8085
Ambient temperature, °C

2-(2). On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

LED current: 5 mA; Load voltage; Max. (DC)

Continuous load current: Max. (DC)

2 T T T T T T

—— Between terminal 5 and 6 (N.O.)

=== Between terminal 7 and 8 (N.C.)

-
(&)

AQW612EH L-2

1
[ i L~

-

On resistance, Q

40 20 0 20 40 60 808
Ambient temperature, °C

3. Operate time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

Operate time, ms

T T T T T
—— Between terminal 5 and 6 (N.O.)

= == Between terminal 7 and 8 (N.C.)

4
¢
’,
’

AQWe12EH | o7
\4"’
—“j‘ [
|~ "‘
AQWB10EH _ . —/:

"

40 20 0 20 40 60 8085
Ambient temperature, °C

4. Reverse time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.8 T T T T T

T
— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)

o
o

Reverse time, ms
o
N
Y
p
y
4

~ S ~< L AQW614EH
- ~ e
0.2 AT=<2y Sl

AQWB12EH | S~

AQW610EH-AQW614EH

40 20 0 20 40 60 8085
——— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Sample: All types;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

6. LED reverse current vs. ambient
temperature characteristics

Sample: All types;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

5 5 1.5
T T T T T T T T T T T T T T
—— Between terminal 5 and 6 (N.O.) = Between terminal 5 and 6 (N.O.)

< === Between terminal 7 and 8 (N.C.) < === Between terminal 7 and 8 (N.C.) >
Ey E 4 s 14
4 ey =2}
s c o]
g g § 13 b\
o ¢ 3 3 Y] 5 ‘\

3 2
‘% .4 3 Y I3 N
s / g g 12 \\ ™~ 50mA
o =
a 2 a 2 0 \\\§~ 30mA
o 7 o = 14 S~ ™20
3 P 4 . ~ ~— mA

,/ _z \\\ 10mA
1 2= 1 o 10 [~ SmA
0 0 0
40 20 O 20 40 60 8085 40 -20 O 20 40 60 8085 40 20 O 20 40 60 808
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
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GU-E Form A & B (AQW610EH)

8-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;

Ambient temperature: 25°C 77°F

140 AQWB10EH -
T T T
= Between 4120 KA.
e~ ool LI/
---Beween 5 80 e
ferminals  — 5 60 I{'A W614EH
7aﬂ(18(N.C.)4‘-7’T m A
4
I I Y
5 4 3 2 A
4 5
P l 20 Voltage, V ™
5 -40
-60
/;//I -80
i 100
o i -120
-140

8-(2). Current vs. voltage characteristics of
output at MOS portion
Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F
0.6
T

= Between K
terminals < 8
5and6N0)— 0.4 -

- Ee1wee‘n S / l,

terminals £ R

7and8(NC)—30.2 . AQW612EH

4

' Volt ;ge, \

9-(1). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

T T T T T T T T T
| — Between terminal 5 and 6 (N.O.) _|
=== Between terminal 7 and 8 (N.C.)

-
o

&

-
o

/I

®

JWE14EH | JAQWB10EH

-
o

Off state leakage current, A

I —
>

PhotoMOS

0 20 40 60 80 100
Load voltage, V

9-(2). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

T T T T T T T T
<10° | = Between terminal 5 and 6 (N.O.) _|
. === Between terminal 7 and 8 (N.C.)

g
5
o
10°
©
£ [ I R R
° AQW612EH
Q
B .
5
- 10
o
| t—
107
0 20 40 60 80 100

Load voltage, V

10-(1). Operate time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F

5 T T T T T
= Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)
" 4
£
5}
£ 1
= 1
[0} 3 1
= 1
5 1
S 2k
] ‘ AQW610EH-AQW614EH
1
\
\J
X -
0

0 10 20 30 40 50 60
—> LED forward current, mA

10-(2). Operate time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F

6 T T T T T
= Between terminal 5 and 6 (N.O.)

P kel Between terminal 7 and 8 (N.C.)
12} :
£ 1

5 1
£ 4
= 1
) 1
© 1
2o
S \
[}
2 )
\
k AQW612EH
1 \ ~
~
Nk
0 ===

0 10 20 30 40 50 60
LED forward current, mA

11-(1). Reverse time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F
0.5

T T T T T
=—— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)
» 0.4 i i %
£ AQW610EH-AQW614EH
£
= 0.3
o e A
o 0.2
0.1
—
0

0 10 20 30 40 50 60
——— LED forward current, mA

11-(2). Reverse time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F

0.5
T T T T
=—— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)
0 0.4 -
£ AQW612EH
[}
£
= 0.3
jo
4
[
>
o - -
@ 0.2 -==3==
0.1
—__—_—
0
0 10 20 30 40 50

——— LED forward current, mA

12-(1). Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Frequency: 1 MHz;

Ambient temperature: 25°C 77°F

500 T T T T T
— Between terminal 5 and 6 (N.O.)
W Between terminal 7 and 8 (N.C.)
2400
@
o
c
b
g 300
Q.
@
o
3
£200
@]
100
h
\‘ AQ‘W61 OEH-AQW614EH
0
0 10 20 30 40 50 [§

——— Applied voltage, V

12-(2). Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Frequency: 1 MHz;

Ambient temperature: 25°C 77°F

500 T T T T T

— Between terminal 5 and 6 (N.O.)
TR T Between terminal 7 and 8 (N.C.)
2 400
@ 1
2 h
8 1
2 300 [y
Q.
© 1
o [
‘g 1
£200 4
©] \

\

[y AQW612EH

100 3
.
Nf---
— T e
00 10 20 30 40 50 60

——— Applied voltage, V
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DIP6-pin type suited for
radio frequent switching

FEATURES

1. High frequency characteristics with
low capacitance between output
terminals

Low output capacitance: typ. 4.8 pF
Isolation loss: 40 dB or more (at 1 MHz)
(AQV225)

2. High speed switching

Turn on time: typ. 0.1 ms

Turn off time: typ. 0.03 ms

minsk17 @tut.by

G“ us

PhotoMOS*
RF 1 Form A

(AQV220)

TYPICAL APPLICATIONS

1. Measuring instruments

Scanner, IC checker, Board tester, etc.
2. Audio visual equipment

CD, VCR

3. Security equipment

mm inch 3. Low-level off state leakage current of
typ. 0.03 nA
4. Controls low-level analog signals
i 6 PhotoMOS relay features extremely low
2 | } 2z ES X s closed-circuit offset voltages to enable
3 | élg 4 control of small analog signals without
distortion.
Output rating* Part No.
Through hole ) Packing quantity
Packace terminal Surface-mount terminal
vtﬁzge ct?raeit 9 Tape and reel packing style
Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
40V | 80mA AQV221 AQV221A AQV221AX AQV221AZ 1 tube contains:
AC/DC ) 50 pcs.
dual use DIP6-pin 1 batch contains: 1,000 pes
80V 50 mA AQV225 AQV225A AQV225AX AQV225AZ 500 pcs
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Iltem Symbol connection AQV221(A) AQV225(A) Remarks
LED forward current I 50 mA
Inout LED reverse voltage Vr 5V
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) ' 40V 80V
A 0.08 A 0.05 A A Peak AC. DG
. connection: Pea s
Continuous load current I B 0.09 A 0.06 A B, C connection: DC
Output c 0.12A 0.075 A
Peak load current Ipeak 0.18 A 0.15A A c:)nnectlon: 100 ms (1 shot),
VL=DC
Power dissipation Pout 230 mW
Total power dissipation Pr 280 mW
1/0 isolation voltage Viso 1,500 V AC
) 5 o N R Non-condensing at low
;Ii-:]?sperat”’e Operating Torr —40°C to +85°C ~40°F fo +185°F temperatures
Storage Tstg —40°C to +100°C —40°F to +212°F
172 ds_x615_en_aqv22: 010611J
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RF 1 Form A (AQV220)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Iltem Symbol connection AQV221(A) AQV225(A) Remarks
Typical 0.9 mA
LED operate current - IFon — I.= Max.
Maximum 3 mA
Minimum 0.4 mA
Input LED turn off current - IFoft — IL.= Max.
Typical 0.85 mA
Typical 1.25V (1.14 V at Ir = 5 mA)
LED dropout voltage - VF — IF =50 mA
Maximum 1.5V
Typical 22Q 36 Q IF=5mA
_ Ron A I = Max. 3
Maximum 350 50 Q Within 15 on time 85
Typical 130 210 IF=5mA L
On resistance - Ron B IL = Max. 2
Maximum 18 Q 250Q Within 1 s on time o
Typical 6.50 1050 Ir=5mA
Output _ Ron c L= Max.
Maximum 90 125Q Within 1 s on time
Typical 5.6 pF 4.8 pF IF=0mA
Output capacitance Cout — Ve=0V
Maximum 8 pF f=1 MHz
Typical 0.03 nA =
Off state leakage current yp|. ILeak — le _O mA
Maximum 10 nA Vi = Max.
Turn on time* Typical T 0.1ms I== 5 mA
Maximum o 0.3ms IL = Max.
Typical 0.03 ms =
Transfer Turn off time* yp|. Toft — I = 5mA
- Maximum 0.1ms IL = Max.
characteristics -
1/0 capacitance Typical ¢ 0.8 pF f=1MHz
P Maximum 0 1.5 pF Ve=0V
Initial 1/0 isolation resistance | Minimum Riso — 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton
—

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

ltem Symbol Recommended value Unit
Input LED current I 5 mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.
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REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
Type of connection: A
100 ‘

AQV221

@
o

AN

AQV225

Load current, mA
[}
o

/

\\
N

20

0

-40 -20 0 20 40 60 8085

Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

AQV225
50
a
g A
=
3 40 .
3 AQV221
j=
S 30
LT
20 I
//
0 20 0 20 40 60 8085

—— Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

Sample: AQV221, AQV225; LED current: 5 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

o
&)

o
IS

o
w

Turn on time, ms

/
S

o
)

L1

/’
.’/

-40 -20 0 20 40 60 8085
— Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics

Sample: AQV221, AQV225; LED current: 5 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
0.2

0.1

AN

I~

— Turn off time, ms

\\\

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Sample: AQV221, AQV225;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
<
1S
= 4
[=
[
3 ,
3
[0}
8 /’
[0}
g
2
a /
i /
1 /
/

|1

-40 -20 0 20 40 60 8085
— Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics

Sample: AQV221, AQV225;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
£
Ey
[ =
o
3
S s
o
c
E )
o 2 /
Y /

1 >

1
036 20 0 20 40 60 8085

—— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: AQV221, AQV225;
LED current: 5 to 50 mA

1.5
>
g 1.4
151 50mA
E a0mA—
Z 1.3 20mA\‘\ ~
o 10mA \\
Q 1N
£1.25m ‘\E\ \\\
o NN
i » \\ i:
N~
\\
1.0 |
-40 20 0 20 40 60 8085

—— Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

< |
E 100 L
£ - 80 AQV221
2 s /1]
| AQV225
Q 40
L 20l ¥4
2.0 [-1.0 ’
10 | 2.0
7 'Z‘OA*VoItage, VA
vl -40
7/ ?0
/ -80
.1é‘>o

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

<10°
£
o
5
o
510°
X
©
2
Q
g
210 AQV221
3 !
10 ] i
AQV225

0 10 20 30 40 50 60 70 80
— Load voltage, V

174
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RF 1 Form A (AQV220)

10.Turn on time vs. LED forward current
characteristics

Sample: AQV221, AQV225;

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

o
w

o
S

o©

—— Turn on time, ms

\

0 10 20 30 40 50
— LED forward current, mA

11.Turn off time vs. LED forward current
characteristics

Sample: AQV221, AQV225;

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

o
o
G

o
o
=

Turn off time, ms
o
o
w

o
o
]

o
o

0 10 20 30 40 50
— LED forward currnt, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

6
5 5
s
o
5 o\ (,,
[$]
g \ [~~~ Aqv221 o
S 3 \\\ =
s | AQV225 S
g —— o)
o 2 i
] 1

0

0 10 20 30 40 50 60 70 80
— Applied voltage, V

13.Isolation vs. frequency characteristics
(502 impedance)

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

100

90
80
70 R
60
50
40
30 M
20
10

0

7/
/4

AQV221 [y,

Isolation, dB

7/
7/
7/

10° 10° 107
——— Frequency, Hz

14.Insertion loss vs. frequency characteristics
(502 impedance)

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

5
%. AQV225
5 [
3 AQV221
0
10° 10° 107

— Frequency, Hz
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ideas for life

4.6 mm2 mounting area

S D Ul Jﬁ{taaggee RFVSSOP 1 FormA CxR10/CxR5

FEATURES

PhotoMOS*

minsk17 @tut.by

(AQY2)

1. VSSOP type with further reduction in mounting area

2.9
114 4.6 mm?2 mounting area achieved. Approx 29% less than
N\ 2% previous product (SON type).
o 083 Contributes to the miniaturization of instruments and higher
CAD Data density mounting.
mm inch \
0 100% i il T :
e 2 QDE o - 1] f a4% 22% i: 16% :i‘
28 T o3 SOP 4pin SSOP SON VSSOP

2. Low on resistance and low output capacitance available
¢« CxR10

<R type> Output capacitance: 14 pF (typical)
On resistance: 0.8Q (typical)
<C type> Output capacitance: 1.1 pF (typical)
On resistance: 9.5Q (typical)

* CxR5

On resistance: 5.5Q (typical)

TYPICAL APPLICATIONS

1. Measuring and testing equipment
IC tester, Probe card, Board tester and other testing equipment
2. Telecommunication equipment

Output capacitance: 1.1 pF (typical)

TYPES

Output rating*

Part No. (Tape and reel packing style)*2

Packing quantity in

Type Picked from Picked from
the tape and reel
Load voltage | Load current the 1 and 4-pin side the 2 and 3-pin side P
CxR10 Low on resistance (R type) 40V 250 mA AQY221R2TY AQY221R2TW
X
Ag:/ ;ZC Low output capacitance (C type) 40V 120 mA AQY221N2TY AQY221N2TW 1,000 pcs.
CxR5 25V 150 mA AQY221N3TY AQY221N3TW
Notes: *1 Indicate the peak AC and DC values.
*2 Only tape and reel package is available.
For space reasons, only “1R2”, “IN2” or “IN3” is marked on the product as the part number.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
CxR10 R type CxR10 C type CxR5 type
Iltem Symbol Remarks
AQY221R2T AQY221N2T AQY221N3T
LED forward current IF 50 mA
X LED reverse voltage Vr 5V
Input side
Peak forward current lep 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) \ 40V 40V 25V
) Continuous load current I 0.25A 0.12A 0.15A Peak AC, DC
Output side
Peak load current Ipeak 0.75A - - 100 ms (1shot), VL. =DC
Power dissipation Pout 250 mW
Total power dissipation Pr 300 mW
1/0 isolation voltage Viso 200 VAC
Operating temperature Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage temperature Tstg —40°C to +100°C —40°F to +212°F

176
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RF VSSOP 1 Form A CxR10/CxR5 (AQY2)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

CxR10 R type CxR10 C type CxR5 type .
It Symbol Condit
em el A Qv221R2T AQY221N2T AQY221N3T endttion
LED operate Typical | 0.5 mA 0.7 mA
current ryemn B L 3TA AQY221R2T: I = 250 mA
— AQY221N2T: I. = 80 mA
|I’]put LED turn off Minimum lrait 0.1 mA 0.2 mA AQY221N3T: I. = 80 mA
Of
current Typical 0.4 mA 0.6 mA
Typical 114V
LED dropout W?'Ca Ve IF=5mA
voltage Maximum 15V
. AQY221R2T: Ir =5 mA, I. = 250 mA
g N
On resistance Typical Ron 080 950 S50 AQY221N2T: Ir = 5mA, L = 80 mA o)
Maximum 1250 1250 750 Cv?t:;izf ,;,3(,)1:';1;5 mA, I =80 mA =
Output Typical 14 pF 1.1 pF 2
Output ypied Cout P P le=0mA, f=1MHz, Vo =0V N
capacitance Maximum 18 pF 1.5 pF
Typical 0.02 nA 0.01 nA
Off state leakage | _YP! lieak IF = 0 mA, Vi = Max.
current Maximum 10 nA
Turn on time* Typical T 0.1 ms 0.01 ms
Naximamn on 05 ms 02 ms AQY221R2T: Ir =5mA, V=10 V, Ru =40 Q
Tvnical 006 ms 0.03ms AQY221N2T: Ir=5mA,VL=10V,RL.=125Q
I . B . - - —
Transfer | i off time* yP Tur AQY221N3T: Ir =5mA, V. =10V, Ru= 125 Q
characteristics Maximum 0.2ms
Typical 0.4 pF
1/O capacitance ypica Ceo P f=1MHz Ve=0V
Maximum 1.5 pF

Note: Please refer to the “Schematic and Wiring Diagrams” for connection method.

*Turn on/Turn off time

Input

Output

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper this device operation and resetting.
Iltem Symbol Recommended value Unit
Input LED current I 5 mA

For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. Load current vs. Load voltage characteristics 3. On resistance vs. ambient temperature
characteristics Ambient temperature: 25°C 77°F characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 3 and 4; LED current:
—40°F to +185°F 5 mA; Load voltage: 10V (DC); Continuous load current:
250 mA (DC) [R type], 80 mA (DC) [C type]
400 400 25
20
< 300 < 300 i
g AQY221R2T g AQY221R2T g
o [ £ 45
o 200 5 200 2 AQY221N2T
3 AQY221N3T S AQY221N3T 5 ‘
] \ 4 10 / i
AQY221N2T N AQY221N2T | AQY221N3T
T \ — -
100 100 L — _—
~ 5 —
N —
AQY221R2T
0 0 0 ! !
40 20 0 20 40 60 8085 100 0 10 20 30 40 50 40 20 0 20 40 60 8085
Ambient temperature, °C Load voltage, V Ambient temperature, [IC
ds_x615_en_aqy221: 140212D 177
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4. Turn on time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4; LED current:
5 mA; Load voltage: 10V (DC); Continuous load current:
250 mA (DC) [R type], 80 mA (DC) [C type]

0.3
0.25
(2]
1S
[}
g2
5
Sos
Ei AQY221R2T_b-
0.1
/
//
0.05
AQ\‘(221 N?T, AQY221N2T |
T T Il

40 20 0 20 40 60 8085
— Ambient temperature, [C

5. Turn off time vs. ambient temperature
characteristics
Measured portion: between terminals 3 and 4; LED current:
5 mA; Load voltage: 10V (DC); Continuous load current:
250 mA (DC) [R type], 80 mA (DC) [C type]

0.3

0.25

0.2

0.15

Turn off time, ms

0.1 N

s

AQY221R2T

0.05

—_—

AQY221N3T, AQY221N2T
40 20 0 20 40 60 8085
— Ambient temperature, [C

6. LED operate current vs. ambient
temperature characteristics

Measured portion: between terminals 3 and 4; Load
voltage: 10V (DC); Continuous load current: 250 mA
(DC) [R type], 80 mA (DC) [C type]

3
<
£ 25
1
o
5 2
o
Q
©
o 15
Q
o
g | AQY221N3T, AQY221N2T
-
05
/ /
L — AQY221‘R2T
0

40 20 0 20 40 60 8085
— Ambient temperature, [C

7.LED turn off current vs. ambient temperature
characteristics
Measured portion: between terminals 3 and 4; Load
voltage: 10V (DC); Continuous load current: 250 mA
(DC) [R type], 80 mA (DC) [C type]

3

<
£ 25
g
@
E 2
3
=
S]
c 15
3
a ’ AQY221N3T, AQY221N2T
]
// |
0.5
— [ —
/// AQYZZ“I R2T
0

40 20 0 20 40 60 8085
Ambient temperature, [IC

8. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
> 14
(o)
§ 1.3 \\ ——
= ~——l ~—l
g ———— ~Fs0mA
g2 \ 30mA
° ~30m
B \Q\\‘meA
= 11 10mA
\~5'mA
1
0.9

40 20 0 20 40 60 8085
Ambient temperature, [IC

9. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

(4]
o
(=]

AQY221R2T

| [aqvazinaT

| 174

"4 T
/7 AQY221N2T

05 1 15 2
Voltage, V —

n
o
(=]

o
(=]

&1—{ Current, mA

o

-100;

-200

\
\\
“‘

300!

10. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

< 10°
=
e
=
o
& 10°
o]
X
[
2
Q
kS
» 10°
=
]
AQY221R2T
T
102 4 |
T T T T
AQY221N3T AQY221N2T
0 10 20 30 40 50

Load voltage, V

11. Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4; Load voltage:
10V (DC); Continuous load current: 250 mA (DC) [R typel],
80 mA (DC) [C type]; Ambient temperature: 25°C 77°F

0.5

0.4

0.3
\/ACY221 R2T
0.2 \
0.1
\ AQY221N3T, AQY221N2T
Y —o | |

0
0 10 20 30 40 50 60
LED forward current, mA

— Turn on time, ms

12. Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4; Load voltage:
10V (DC); Continuous load current: 250 mA (DC) [R typel],
80 mA (DC) [C type]; Ambient temperature: 25°C 77°F

05
04
(2]
g
g
= 03
=
o
£
F 02
0.1 ~AQY221R2T
T T
— T AQY221N3T, AQY221N2T
\ \ \

0
0 10 20 30 40 50 60
LED forward current, mA

13. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz (30m Vrms);

Ambient temperature: 25°C 77°F

14. Isolation vs. frequency characteristics
(502 impedance)

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

15. Insertion loss vs. frequency characteristics
(502 impedance)

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

25 100 2
5
s 20 80 Q45
2 o] NN ©
g 2 I 8
z = N o
8 15 S 60 =
g 8 RN s
= 3 N NU/|AQY221N3T 5 1
n M MNAQY221N2T]| @
£ 10 40 < AQY221N2T
S 1N ~UU T .
‘ ] ~~—____ | AQv221R2T ” N AQy221RET 0.5 AQ\‘(2‘21‘ Tm
AQY221N3T | AQY221N2T AQT2‘21‘ T‘zﬂ
0 ‘ ] 0 0
0 10 20 30 40 50 10° 10° 107 108 104 10° 108 107
— Applied voltage, V — Frequency, Hz — Frequency, Hz
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RF VSSOP 1 Form A CxR10/CxR5 (AQY2)

16.-(1) On resistance distribution
Sample: AQY221R2T
Measured portion: between terminals 3 and 4
Continuous load current: 250 mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F

50

40

30

Quantity, n

20

0
0.5 0.6 0.7 0.8 0.9 1.0
— On resistance, Q

16.-(2) On resistance distribution
Sample: AQY221N2T
Measured portion: between terminals 3 and 4
Continuous load current: 80 mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F

50

40

30

Quantity, n

20

7.6 8 8.4 8.8 9.2 9.6
— On resistance, Q

16.-(3) On resistance distribution
Sample: AQY221N3T
Measured portion: between terminals 3 and 4
Continuous load current: 80 mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F

50

40

30

Quantity, n

20 —

PhotoMOS

2 3 4 5 6 7
— On resistance, Q

17.-(1) Turn on time distribution
Sample: AQY221R2T
Load voltage: 10V (DC)
Continuous load current: 250 mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F
50

40

30

Quantity, n

20

0 0.04 0.08 0.12 0.16 0.2
Turn on time, ms

17.-(2) Turn on time distribution
Sample: AQY221N2T
Load voltage: 10V (DC)
Continuous load current: 80 mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F
50

40 —

30

Quantity, n

20

0 0.01 0.02 0.03 004 0.05
Turn on time, ms

17.-(3) Turn on time distribution
Sample: AQY221N3T
Load voltage: 10V (DC)
Continuous load current: 80 mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F
50

40

30

20

— Quantity, n
L
]

0 0.01 0.02 0.03 004 0.05
Turn on time, ms

18.-(1) Turn off time distribution
Sample: AQY221R2T
Load voltage: 10V (DC)
Continuous load current: 250 mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F
50

40

30

Quantity, n

20

0 —
0 0.02 0.04 0.06 0.08 0.1
Turn off time, ms

18.-(2) Turn off time distribution
Sample: AQY221N2T
Load voltage: 10V (DC)
Continuous load current: 80 mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F
50

40

30

Quantity, n

20

0 0.01 0.02 0.03 0.04 0.05
Turn off time, ms

18.-(3) Turn off time distribution
Sample: AQY221N3T
Load voltage: 10V (DC)
Continuous load current: 80 mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F
50

40

30

Quantity, n

20

0 0.01 0.02 0.03 0.04 0.05
Turn off time, ms

19.-(1) LED operate current distribution
Sample: AQY221R2T
Load voltage: 10V (DC)

Continuous load current: 250 mA (DC), n: 50pcs.

Ambient temperature: 25°C 77°F
50

40

30

Quantity, n

20

LED operate current, mA

0 0.2 0.4 0.6 0.8 1

19.-(2) LED operate current distribution
Sample: AQY221N2T
Load voltage: 10V (DC)
Continuous load current: 80 mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F

50

40

30

Quantity, n

20

—

0
0.2 0.4 0.6 0.8 1 1.2
LED operate current, mA

19.-(3) LED operate current distribution
Sample: AQY221N3T
Load voltage: 10V (DC)
Continuous load current: 80 mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F

50

40

30

Quantity, n

20

10

0
0.2 0.4 0.6 0.8 1 1.2
LED operate current, mA
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RF VSSOP 1 Form A CxR10/CxR5 (AQY?2)
DIMENSIONS (mm inch) Download @SYeEral) from our Web site.

CAD Data External dimensions Recommended mounting pad (Top view)

@ Input: DC[]
@ Input: DC[] —

O
@/ \@ ® Output: AC/DC 10%
Output: AC/DC

Tolerance: £0.1 +.004

210 070
083 .
= ua!
ﬁu |1_75
0.85
1.80 H

0.40 0.20 0.20
016 HL%‘}% 008 008
(2.20)

1.27 (.087)
050

General tolerance: £+0.1 +.004

SCHEMATIC AND WIRING DIAGRAMS

E1: Power source at input side, Ir: LED forward current, V.: Load voltage, I.: Load current

Schematic O_utput_ Load Connection Wiring diagram
configuration
0 1 4 4 Load
10 1 N 04 . —wW-0q0 —O—l O—:)—‘
% E 1Form A AC/DC — Ir IL Vi (AC,DC) L VL (AC,DC)
2 3 3
Al U o 3 = g — |
Load
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RF VSSOP 1 Form A CxR10/CxR5 (AQY2)

PhotoMOS CAUTIONS FOR USE

SAFETY WARNINGS

* Do not use the product under conditions
that exceed the range of its specifica-
tions. It may cause overheating, smoke,
or fire.

* Do not touch the recharging unit while
the power is on. There is a danger of
electrical shock. Be sure to turn off the
power when performing mounting,
maintenance, or repair operations on the
device (including connecting parts such
as the terminal board and socket).

» Check the connection diagrams in the
catalog and be sure to connect the
terminals correctly.

Erroneous connections could lead to
unexpected operating errors, overheat-
ing, or fire.

1. Please refer to “PhotoMOS®”
catalog (latest version) for cautions
for use and explanations of
terminology.

2. Derated designs

Consideration of reliability is absolutely
imperative for derated designs because
of its importance to the working lifetime of
the product.

Please be sure to derate sufficiently from
the maximum rating of the device when
designing a system. Be sure to conduct
real-life testing of the product; and, if
necessary, provide extra leeway against
the maximum rating by taking sufficiently
safety measures.

3. Applying stress that exceeds the
absolute maximum rating

If the voltage or current value for any of
the terminals exceeds the absolute
maximum rating, internal elements will
deteriorate because of the excessive
voltage or current. In extreme cases,
wiring may melt, or silicon P/N junctions
may be destroyed.

Therefore, the circuit should be designed
in such a way that the load never exceed
the absolute maximum ratings, even
momentarily.

4. Deterioration and destruction
caused by discharge of static
electricity

This phenomenon is generally called
static electricity destruction, and occurs
when static electricity generated by
various factors is discharged while the
device terminals are in contact,
producing internal destruction of the
element.

To prevent problems from static
electricity, the following precautions and
measures should be taken when using
your device.

1) Employees handling devices should
wear anti-static clothing and should be
grounded through protective resistance
of 500 kQ to 1 MQ.

2) A conductive metal sheet should be
placed over the work table. Measuring

instruments and jigs should be grounded.

3) When using soldering irons, either use
irons with low leakage current, or ground
the tip of the soldering iron. (Use of low-
voltage soldering irons is also
recommended.)

4) Devices and equipment used in
assembly should also be grounded.

5) When packing printed circuit boards
and equipment, avoid using high-polymer
materials such as foam styrene, plastic,
and other materials which carry an
electrostatic charge.

6) When storing or transporting devices,
the environment should not be conducive
to generating static electricity (for
instance, the humidity should be between
45 and 60%), and devices should be
protected using conductive packing
materials.

5. Short across terminals

Do not short circuit between terminals
when device is energized, since there is
possibility of breaking of the internal IC.
6. Output spike voltages

1) If an inductive load generates spike
voltages which exceed the absolute
maximum rating, the spike voltage must
be limited. Typical circuits are shown
below.

o 1 o 4 i
2 3 Load
o= AW-T00
Add a clamp diode
to the load
071 O 4
2 3 Load _
0= I W50

Add a CR snubber
circuit to the load

2) Even if spike voltages generated at the
load are limited with a clamp diode if the
circuit wires are long, spike voltages will
occur by inductance. Keep wires as short
as possible to minimize inductance.

7. Ripple in the input power supply

If ripple is present in the input power
supply, observe the following:

1) For LED operate current at Emin,
maintain the value mentioned in the table
of “Recommended LED forward current
(Ir).”

2) Keep the LED operate current at

50 mA or less at Emax.

PhotoMOS

Emin. Emax.

8. Soldering

» Example of recommended soldering
conditions

(1) IR (Infrared reflow) soldering method

Ts

T2

Ti

T1 =150 to 180[ 302 to 356[F

T2 = 230[C 446[F

T3 = 245[C 473[F or less

t1 =60 to 120 s or less

t2=30sorless
(2) Soldering iron method
Tip temperature: 350 to 400°C 662 to
752°F
Wattage: 30 to 60 W
Soldering time: within 3 s
(3) Others
Check mounting conditions before using
other soldering methods (VPS, hot-air,
hot plate, laser, pulse heater, etc.)

ds_x615_en_aqy221: 140212D
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9. Notes for mounting

1) If many different packages are
combined on a single substrate, then
lead temperature rise is highly dependent
on package size. For this reason, please
make sure that the temperature of the
terminal solder area of the PhotoMOS
falls within the temperature conditions of
item “8. Soldering” before mounting.

2) If the mounting conditions exceed the
recommended solder conditions in item
8, resin strength will fall and the
nonconformity of the heat expansion
coefficient of each constituent material
will increase markedly, possibly causing
cracks in the package, severed bonding
wires, and the like. For this reason,
please inquire with us about whether this
use is possible.

10. Cleaning
This product creates a light path by
coupling with resin the LED of the
emitting element and the solar cell of the
receiving element. For this reason,
ultrasonic cleaning should be avoided as
much as possible, because the product
differs from other molded resin products
that contain discrete elements (MOS
transistors and bipolar transistors, etc.).
We recommend cleaning with an organic
solvent. If you cannot avoid using
ultrasonic cleansing, please ensure that
the following conditions are met, and
check beforehand for defects.
* Frequency: 27 to 29 kHz
* Ultrasonic output:

No greater than 0.25W/cm?
* Cleaning time: No longer than 30 s

« Cleanser used: Asahiklin AK-225

* Other:
Submerge in solvent in order to prevent
the PCB and elements from being
contacted directly by the ultrasonic
vibrations.

Note: Applies to unit area ultrasonic output for

ultrasonic baths.

11. Device packaging format
Tape and reel (Unit: mm inch)

Tape dimensions

Dimensions of paper tape reel

Tractor feed holes
1.5058° dia.
.059*° dia.

2.702
1060008

0.38M0.05
.0150002

Direction of
picking

4.00°1 1.7501
R 06900

& &
T

NP
4

a)
=
=i

&

& e

12.0002
472001

T

Y]

2
&

21ms
82700

il

8! 20w 5.501

3.3 on tape
1300012 d

a.

Device mounted
1001 dia.
.039u%

(1) When picked from 1 and 4-pin side: Part No. AQYOOOTY (Shown above)
(2) When picked from 2 and 3-pin side: Part No. AQYOOOTW

3150004 Q790004 2170004

1305 dia, |
512000 jja.  14ms I
5510059 f

12. Transportation and storage

1) Extreme vibration during transport will
damage the device. Handle the outer and
inner boxes with care.

2) Storage under extreme conditions will
cause soldering degradation, external
appearance defects, and deterioration of
the characteristics. The following storage
conditions are recommended:

» Temperature: 0 to 45°C 32 to 113°F

* Humidity: Less than 70% R.H.

» Atmosphere: No harmful gasses such
as sulfurous acid gas, minimal dust.

3) PhotoMOS implemented in VSSOP
type are sensitive to moisture and come
in sealed moisture-proof packages.
Observe the following cautions on
storage.

* After the moisture-proof package is
unsealed, take the devices out of storage
as soon as possible (within 1 month, less
than 45°C 113°F/70% R.H.).

« If the devices are to be left in storage for
a considerable period after the moisture-
proof package has been unsealed, it is
recommended to keep them in another

moisture-proof bag containing silica gel
(within 3 months at the most).

*When thermal stress is applied when
mounting with solder after the product
has absorbed moisture, the water will
evaporate, swelling will occur, and the
inside of the package will become
stressed. Since this can lead to bulging
and cracking of the package surface,
please be sure to be careful and follow
the correct soldering conditions.

13. About the exposed terminals on
the sides of the package

As shown in the following figure, part of
the input and output frames are exposed
on the sides of the package. Due to this,
please be keep in mind the cautions
listed below.

1) Shorting the exposed terminals may
cause deterioration of the insulation
between the inputs and outputs, and may
damage the internal IC.

2) Since the exposed terminals are
connected electrically to the internal
element, please refer to the section “4.
Deterioration and destruction caused by

discharge of static electricity”, and
implement sufficient measures to control
static electricity.

3) When installing the devices in the
vicinity, please keep in mind that if the
exposed frames of adjacent devices get
too close, a short between devices may
occur.

Part of frame on output side

Part of frame on input side

14. Regarding close installations
When this product is installed close to
other parts, the ambient temperature may
rise due to heating of the internal element
when power is applied. Be sure to use
with a reduced load current after testing
under actual conditions, because the
degree of temperature rise depends on
the placement of the devices and
conditions of use.
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Micro-miniature SON package
Lower output capacitance
and on resistance (CxR5)

25V load voltage

FEATURES

1. Super miniature SON* package
contributes to space savings and high
density mounting.

The SON type is a new PhotoMOS relay
with approximately 43% the volume ratio
of existing SSOP type. The super
miniature leadless construction reduces
the mounting area and enables high
density mounting.

*Small Outline No-lead package
Reduced to approximately 43%
volume ratio

Previous SSOP package

(L: 2.65 x W: 4.45 x H: 1.80)
(L: 104 x W: .175 x H: .071)

H: 1.4 .055
»/\ New SON package
L:2.2 .

087

Area comparison (including leads)

W:2.95
116

minsk17 @tut.by

PhotoMOS*
RF SON 1 Form A CxR5

(AQY221N3M)

2. Lower output capacitance and on-
resistance

Output capacitance (Cout): 1.1pF (typ.)
On resistance (Ron): 5.5Q (typ.)

3. High speed switching

Turn on time: 0.02ms (typ.)

Turn off time: 0.02ms (typ.)

PhotoMOS

TYPICAL APPLICATIONS

Measuring and testing equipment
1. Testing equipment

IC tester, Semiconductor performance
tester, Probe cards, etc.

2. Board tester

Bare board tester, In-circuit tester,
Function tester, etc.

Previous Previous
SOP4pin SSOP SON
44% 22%
100%
Flat lead Leadless
Output rating*! Package Tape and reel packing style*2 Packing quantity
Load voltage Load current 9 Picked from the 1 and 4-pin side | Picked from the 2 and 3-pin side in tape and reel
AC/DC dual use 25V 150 mA SON AQY221N3MY AQY221N3MW 3,500 pcs.

Notes: *1 Indicate the peak AC and DC values.

*2 Only tape and reel package is available.

For space reasons, only “IN3” is marked on the product as the part number.

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol AQY221N3M Remarks
LED forward current I 50mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mwW
Load voltage (peak AC) \ 25V
Output Continuous load current In 0.15A Peak AC, DC
Power dissipation Pout 250mw
Total power dissipation Pr 300mwW
1/0 isolation voltage Viso 200V AC
Operating temperature Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage temperature Tstg —40°C to +100°C —40°F to +212°F

ds_x615_en_aqy221n3m: 010611J
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2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQY221N3M Condition
Typical 1.0 mA
LED t t IFon L= A
operate curren Maxirmumn F 30mA L=80m
Minimum 0.2 mA
Input LED turn off current - IFoft IL =80 mA
Typical 0.9 mA
Typical 1.35V (1.14 V at Ir = 5 mA
LED dropout voltage ypllca VF ( ar mA) IF =50 mA
Maximum 1.5V
Typical 5.50 IF=5mA
On resistance - Ron I.=80 mA
Maximum 7.5Q Within 1 s on time
Typical 1.1 pF IF=0mA
Output Output capacitance Cout Ve=0V
Maximum 1.5 pF f=1 MHz
Typical 0.01 nA IF=0mA
Off state leak t [
state leakage curren Maximum Leak T0mA Vi = Max.
Typical 0.02ms IF=5mA
Turn on time* Ton Ve=10V
Maximum 0.2 ms RL = 1250
Transfer Typical 0.02 ms IF=5mA
characteristics Turn off time* Toft V=10V
Maximum 0.2ms RL = 1250
Typical 0.8 pF =
1/0 capacitance ypl, Ciso P f 1 MHz
Maximum 1.5 pF Ve=0V

Note: Variation possible through combinations of output capacitance and on resistance. For more information, please contact our sales office in your area.

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

ltem

Symbol

Recommended value

Unit

Input LED current

I

5

mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical

representative.

For more information, see page 80.
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REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

200
<
150
£
£ N
5 \
3
2 100 \\
3 N
50
0
%0 20 0 20 40 60 8085 100

Ambient temperature, °C

2. Load current vs. Load voltage
characteristics
Ambient temperature: 25°C 77°F

200

a
(=]

o
(=]

Load current, mA

50 \

0 5 10 15 20 25 30
— Load voltage, V

3. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4

LED current: 5 mA; Load voltage: 10V (DC);

Load current: 80mA (DC)
10

On resistance, Q
D

40 20 0 20 40 60 8085
Ambient temperature, °C

4. Turn on time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: 10V (DC);
Continuous load current: 80mA (DC)

0.1

0.08
(2]
g
s
Eo0.06
j =
o
c
£ Y
5 y,
P 0.04 7

0.02

//
0

40 20 0 20 40 60 8085
Ambient temperature, °C

5. Turn off time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4

LED current: 5 mA; Load voltage: 10V (DC);

Continuous load current: 80mA (DC)
0.1

©
o
o

o
=
<)

Turn off time, ms

©
o
=

0.02

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED operate current vs. ambient
temperature characteristics

Measured portion: between terminals 3 and 4
Load voltage: 10V (DC);
Continuous load current: 80mA (DC)

5
E
S o4
c
o
3
o 3
©
9]
a
S 2
a L
Y //
1 /
//
0

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED turn off current vs. ambient
temperature characteristics

Measured portion: between terminals 3 and 4

Load voltage: 10V (DC);

Continuous load current: 80mA (DC)

5

<

E 4

£

o

3

° 3

©

[

Q.

2 2

[m} 3

4 //
1 —

//

0

40 20 0 20 40 60 8085
— Ambient temperature, °C

8. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
> 14
% \\
s S I~
S 13 — ~—
>
5 \\Q\ ~~~s50mA
§- 19 I~ \\
o 1. ~— ~~30mA
o \t\\~20mA
w ~ |
=4 11 \\ 1|0mA
I~5mA
1
0.9

40 20 0 20 40 60 8085
Ambient temperature, °C

9. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

150
<
: /
« é 100 4
£ 3
13 —50
: |
5
© 2 -15 -1 -05
B 0.5 15
= Voltage, V
{ / -50
/ -100
-150
Voltage, V
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10.0ff state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C

10°

S
&

Leakage current, A
=)

S
o

10"

10"

0 5 10 15 20 25 30
Load voltage, V

11.Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4
Load voltage: 10V (DC); Continuous load current:
80mA (DC); Ambient temperature: 25°C
0.1

o
o
[

Turn on time, ms
. o

o

(=]
|

o <)
o =)
S 5
—

N—

0 10 20 30 40 50 60
LED forward current, mA

12.Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4
Load voltage: 10V (DC); Continuous load current:
80mA (DC); Ambient temperature: 25°C
0.5

0.4

0.3

Turn off time, ms

0.1

0 10 20 30 40 50 60
LED forward current, mA

13.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4

Frequency: 1 MHz, 30m Vrms; Ambient temperature:

25°C
25

Output capacitance, pF

0 5 10 15 20 25 30
Applied voltage, V

14.1solation vs. frequency characteristics
(502 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C

100

o]
o

Isolation, dB
D
o

N
o

20

0,
10° 10° 107 108
— Frequency, Hz

15.Insertion loss vs. frequency characteristics
(502 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C

2

Insertion loss, dB

0,
10* 10° 10° 107
— Frequency, Hz

16.0n resistance distribution
Measured portion: between terminals 3 and 4
Continuous load current: 80mA (DC), n: 50pcs.
Ambient temperature: 25°C

40

35

30

25

20

Quantity, n

15

10

2 3 4 5 6 7 8
— On resistance, Q

17.Turn on time distribution
Load voltage: 10V (DC)
Continuous load current: 80mA (DC), n: 50pcs.
Ambient temperature: 25°C
50

40

30

Quantity, n

20 —

0 0.02 0.04 0.06 0.08 0.1
Turn on time, ms

18.Turn off time distribution
Load voltage: 10V (DC)
Continuous load current: 80mA (DC), n: 50pcs.
Ambient temperature: 25°C
50

40

30

Quantity, n

20

0 0.02 0.04 0.06 0.08 0.1
Turn on time, ms

19.LED operate current distribution
Load voltage: 10V (DC)
Continuous load current: 80mA (DC), n: 50pcs.
Ambient temperature: 25°C
30

25

20

Quantity, n

00.4 0.6 0.8 1 12 14 16 18
LED operate current, mA

186

pagvoaertanm

ONEKTPOHHbIE KOMMOHEHTbI

ds_x615_en_aqy221n3m: 010611J

CO CKrnaga n noa 3akas



r.MuHck 1en.8(017)2005646

Panasonic

ideas for life

4.45

A 175
1.80
071
2.65
104

mm inch

AN

ES

14

J

www.fotorele.net pene Panasonic NAIS

Super miniature SSOP
Lower output capacitance
and on resistance (CxR5)

Load voltage 25V

FEATURES

1. Reduced package size
Lower surface has been reduced 60%
and mounting space 40% compared to
conventional SOP4-pin type.
2. Lower output capacitance and on-
resistance
Output capacitance (Cout): 1.0pF (typ.)
ON resistance (Ron): 5.5Q (typ.)
3. Mounting space has been reduced
and output signals have been
improved by using new flat lead
terminals.
Conventional
SopP SSOP
—_ —

4 = L}

Flat lead
4. High speed switching

Turn on time: 0.02ms (typ.)
Turn off time: 0.02ms (typ.)

minsk17 @tut.by

PhotoMOS*
RF SSOP 1 Form A CxR5

(AQY221N3V)

TYPICAL APPLICATIONS

1. Measuring and testing equipment
IC tester, Liquid crystal driver tester,
Semiconductor performance tester,
Board tester, etc.

2. Medical equipment

Ultrasonic wave diagnostic machine

3. Multi-point recorder

Warping, Thermo couple, etc.

4. Telecommunication and
broadcasting equipment

PhotoMOS

TYPES

Output rating*! Package Tape and reel packing style Packing quantity
Load voltage Load current 9 Picked from the 1/4-pin side Picked from the 2/3-pin side in tape and reel*2
AC/DC dual use 25V 150 mA SSOP AQY221N3VY AQY221N3VW 3,500 pcs.

Notes: *1 Indicate the peak AC and DC values.

*2 Tape and reel is the standard packing style for SSOP.
For space reasons, only “N3V” is marked on the product as the part number. The three initial letters of the part number “AQY”, and the package (SSOP) indicator
“V” and the packing style indicator “Y” or “W” are not marked on the relay.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY221N3V Remarks
LED forward current IF 50mA
Input LED reverse voltage VR 5V
Peak forward current lrp 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mwW
Load voltage (peak AC) \ 25V
Output Continuous load current I 0.15A Peak AC, DC
Peak load current Ipeak 0.4A 100 ms (1 shot), Vi=DC
Power dissipation Pout 250mw
Total power dissipation Pr 300mwW
1/0 isolation voltage Viso 1,500V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F

ds_x615_en_aqy221n3v: 010611J
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2. Electrical characteristics (Ambient temperature: 25°C

)

Item Symbol AQY221N3V Condition
Typical 1.0 mA
LED t t IFon L= A
operate curren Maximom F 30mA L=80m
Minimum 0.2 mA
Input LED turn off current - |Foff IL =80 mA
Typical 0.9 mA
Typical 1.35V (1.14 Vatlr=5mA
LED dropout voltage yplf:a Vr ( ar mA) IF =50 mA
Maximum 15V
Typical 5.50 = =
On resistance yp|f:a Ron IF =5 mA, IL = 80 mA
Maximum 7.5Q Within 1 s on time
. Typical 1.0 pF [F=0mA,Ve=0V
Output Output capacitance Cou §
? P P Maximum ' 1.5 pF f=1MHz
Typical 0.01 nA =
Off state leakage current yp|' ILeak le _0 mA
Maximum 10 nA Vi = Max.
Turn on time* Typical T 0.02 ms IF=5mA,VL=10V
Maximum 0.2ms R =1250
) Typical 0.02 ms lF=5mA, VL=10V
Turn off time* T )
Transfer Maximum o 0.2ms Ru=1250
characteristics -
1/0 capacitance Typical C 0.8 pF f=1MHz
P Maximum * 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000MQ 500V DC

Note: Variation possible through combinations of output capacitance and on resistance. For more information, please contact our sales office in your area.

*Turn on/Turn off

Input

Output

Ton

time

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value Unit

Input LED current I

5

mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 64.

B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.

For more information, see page 80.
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REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

200

<

e 150

g N

o

\\

- 100

g N

i N
50

0
40 -20 0 20 40 60 8085 100
Ambient temperature, °C

2. Load current vs. Load voltage
characteristics
Ambient temperature: 25°C 77°F

200

a
o

o
o

Load current, mA

0 5 10 15 20 25 30
Load voltage, V

3. On resistance vs. ambient temperature

characteristics
Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: 10V (DC);
Load current: 80mA (DC)
25

20

15

On resistance, Q

10

40 20 0 20 40 60 8085
Ambient temperature, °C

4. Turn on time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4

LED current: 5 mA; Load voltage: 10V (DC);

Continuous load current: 80mA (DC)
0.1

o
o
@

o
o
>

Turn on time, ms

o
o
=

40 20 0 20 40 60 8085
Ambient temperature, °C

5. Turn off time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4

LED current: 5 mA; Load voltage: 10V (DC);

Continuous load current: 80mA (DC)
0.1

©
o
o

o
o
>

Turn off time, ms

©

o

=
e

0.02 \\

40 20 0 20 40 60 8085
—— Ambient temperature, °C

6. LED operate current vs. ambient
temperature characteristics

Measured portion: between terminals 3 and 4
Load voltage: 10V (DC);
Continuous load current: 80mA (DC)

2
£ L
15 //
3 v
[0}
g 1 /
g P
[m]
q //

05

0

20 20 0 20 40 60 8085

—— Ambient temperature, °C

7. LED turn off current vs. ambient
temperature characteristics

Measured portion: between terminals 3 and 4
Load voltage: 10V (DC);
Continuous load current: 80mA (DC)

2
E L
215 //
3 v
Q
5 pd
g /
2 /
-

05—+

0

40 20 0 20 40 60 8085

Ambient temperature, °C

8. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
>
G 14
8 \\
° I~
SR R
= !
o
o \\t\\\‘ 50mA
o
B TN T~
n \\\\‘ 20mA
\\ N
1.1 ~ 10mA
\
I~ 5mA
1.0 -40 20 0 20 40 60 8085 100

— Ambient temperature, °C

9. Currentvs. voltage characteristics of output

at MOS portion
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

-
a
o

-
o
o

o Current, mA
a
o

o
&
AN
o

Voltage' \%

b
~—

- &

S
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10.0ff state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C

S
i

S
)

S
2

o
o

Off state leakage current, A

e

10"
0 5 10 15 20 25 30

Load voltage, V

11.Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4
Load voltage: 10V (DC); Continuous load current:
80mA (DC); Ambient temperature: 25°C
0.12

m
o
=
©

0.06

0.03 \

0 10 20 30 40 50 60
LED forward current, mA

Turn on time,

12.Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4
Load voltage: 10V (DC); Continuous load current:
80mA (DC); Ambient temperature: 25°C
0.1

o
o
@

o
o
&

Turn off time, ms

o
o
=

0.02 \\

0 10 20 30 40 50 60
——— LED forward current, mA

13.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4
Frequency: 1 MHz, 30m Vrms; Ambient temperature:
25°C
25

Output capacitance, pF

0 5 10 15 20 25 30
Applied voltage, V

14.Isolation vs. frequency characteristics
(50Q impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C

100 AN

80 N

60 N

Isolation, dB

20

o o* 10° 10° 107 10°
Frequency, Hz

15.Insertion loss vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 3 and 4

Ambient temperature: 25°C

2

Insertion loss, dB

0
10 10° 10° 107
Frequency, Hz

16.0n resistance distribution
Measured portion: between terminals 3 and 4
Continuous load current: 80mA (DC)
Ambient temperature: 25°C

40

35

30

25

Quantity, n

20

2 3 4 5 6 7 8
On resistance, Q

17.Turn on time distribution
Load voltage: 10V (DC)
Continuous load current: 80mA (DC)
Ambient temperature: 25°C

50

40

30

Quantity, n

20

0 0.02 0.04 006 0.08 0.1
Turn on time, ms

18.Turn off time distribution
Load voltage: 10V (DC)
Continuous load current: 80mA (DC)
Ambient temperature: 25°C

60

50

40

Quantity, n

0 0.02 0.04 006 0.08 0.1
Turn on time, ms

19.LED operate current distribution
Load voltage: 10V (DC)
Continuous load current: 80mA (DC)
Ambient temperature: 25°C

30

. []
|

20

Quantity, n

0
04 06 08 1 12 14 16 18
LED operate current, mA
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Micro-miniature SON package

Panasonlc Lower output capacitance

- - and on resistance (CxR10)
ideas for life 40V load voltage

PhotoMOS*
RF SON 1 Form A CxR10

(AQY22102M)

FEATURES

2.95 2.20 - .
116 \w7 1. Super miniature SON* package 2. Both low on-resistance (R type) and
1.40 contributes to space savings and high low capacitance (C type) available at 8
.055 density mounting. CxR10 S
The SON type is a new PhotoMOS relay * R type: On resistance 0.8Q (typ.) %
with approximately 43% the volume ratio Output capacitance 14pF (typ.) I§
of existing SSOP type. The super * C type: On resistance 9.5Q (typ.)
. CAD Data miniature leadless construction reduces Output capacitance 1.1pF (typ.)
mm inch the mounting area and enables high
density mounting.
] 4 *Small Outline No-lead package
o TR ~ead packag TYPICAL APPLICATIONS
Y i Reduced to approximately 43% . .
volume ratio 1. Measuring equipment
2 A 3 Previous SSOP oack IC tester, Probe cards, board tester and
revious ackage . .
(L: 2.65 x W: 4.4% x H:g1 .80) other testing equipment
(L: .104 x W: 175 x H: .071) 2. Telecommunication or broadcasting
equipment
3. Medical equipment
H: 1.4 .055
»/\ New SON package
L:2.2 W: 2.95
Gs7 >~ 116
Area comparison (including leads)
Previous Previous
SOP4pin SSOP SON
100%
Flat lead Leadless
Output rating*! Tape and reel packing style*2 Packing
Type Package i . i . quantity in tape
Load voltage | Load current Picked from the 1 and 4-pin side | Picked from the 2 and 3-pin side and reel
AC/DC | Low on-resistance (R type) 40V 250 mA SON AQY221R2MY AQY221R2MW 3.500 pcs
dual use | Low capacitance (C type) 40V 120 mA AQY221N2MY AQY221N2MW ' pes:
Notes: *1 Indicate the peak AC and DC values.
*2 Only tape and reel package is available.
For space reasons, only “1R2” or “1N2” is marked on the product as the part number.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY221R2M AQY221N2M Remarks
LED forward current IF 50mA
Inout LED reverse voltage VR 5V
P Peak forward current Irp 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mW
Load voltage (peak AC) \ 40V 40V
Outout Continuous load current I 0.25A 0.12A Peak AC, DC
P Peak load current lpeak 0.75A - 100ms (1shot), V.=DC
Power dissipation Pout 250mwW
Total power dissipation Pr 300mwW
1/0 isolation voltage Viso 200V AC
Operating temperature Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage temperature Tstg —40°C to +100°C —40°F to +212°F
ds_x615_en_aqy221_2m: 010611J 191
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RF SON 1 Form A CxR10 (AQY2210O2M)

2. Electrical characteristics (Ambient temperature: 25°C )
R type C type "
It Symbol Conditi
em ymbo AQY221R2M AQY221N2M onattion
Typical 0.8 mA 1.0 mA
LED operate current - IFon
Maximum 3.0 mA R type: I = 250 mA
Minimum 0.2 mA C type: I. =80 mA
Input LED t ff t |
npu urn off curren Typical Foff 07 TA | 09 TA
Typical 1.35V (1.14 V at I = 5 mA)
LED dropout voltage - Vr IF =50 mA
Maximum 15V
Typical 0.8Q 9.50 R type: Ir =5 mA, I = 250 mA
On resistance Ron C type: Ir =5 mA, I. =80 mA
Maximum 1.25Q 12.50 Within 1 s on time
Typical 14 pF 1.1 pF IF=0mA
Output Output capacitance Cout Ve=0V
Maximum 18 pF 1.5 pF f=1MHz
Typical 0.01 nA IF=0mA
Off state leak: t ILeal
state leakage curren yP— Leak TOTA Vi = Max.
Typical 0.2ms 0.02 ms
Turn on time* ypl, Ton R type:
Maximum 0.5ms 0.2ms lF=5mA, VL =10V, RL = 40Q
Transfer T  time* Typical T 0.04 ms 0.02 ms C type:
characteristics urn ofr ime Maximum off 0.2 ms IF=5mA, VL=10V, RL=125Q
Typical 0.8 pF =
1/0 capacitance ypl, Ciso P f 1 MHzZ
Maximum 1.5 pF Ve=0V

Note: Variation possible through combinations of output capacitance and on resistance. For more information, please contact our sales office in your area.
*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

ltem Symbol Recommended value Unit
Input LED current I 5 mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.
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RF SON 1 Form A CxR10 (AQY2210O2M)

REFERENCE DATA

1. Load current vs. ambient temperature 2. Load current vs. Load voltage 3. On resistance vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Ambient temperature: 25°C 77°F Measured portion: between terminals 3 and 4;
—40°F to +185°F LED current: 5 mA; Load voltage: 10V (DC); Load
current: 250mA (DC) R type, 80mA (DC) C type
400 280 T 25
AQY221R2M
240
20
< < I
] 300 E 200 @
= AQY221R2M = (‘é n
£ £ £ 15
3 \\ 3 160 % AQY221N%’ g
5 200 AN ° AQY221N2M c L2
S \ g 120 5 1o s
AQY221N2M N |~ o
100 S~ 80 |
T~
\\ \ 5
40 N
AQY221R2M
0 0 0 ! -
40 20 0 20 40 60 8085 100 0 10 20 30 40 50 40 -20 0 20 40 60 8085
Ambient temperature, °C Load voltage, V Ambient temperature, °C
4. Turn on time vs. ambient temperature 5. Turn off time vs. ambient temperature 6. LED operate current vs. ambient
characteristics characteristics temperature characteristics
Measured portion: between terminals 3 and 4; LED Measured portion: between terminals 3 and 4; LED Measured portion: between terminals 3 and 4;
current: 5 mA; Load voltage: 10V (DC); Continuous current: 5 mA; Load voltage: 10V (DC); Continuous Load voltage: 10V (DC); Continuous load current:
load current: 250mA (DC) R type, 80mA (DC) C type load current: 250mA (DC) R type, 80mA (DC) C type 250mA (DC) R type, 80mA (DC) C type
0.5 03 5
<
0.25 I
0.4 - 4
g a 2
g . AQy221R2M ¢ g oz 3 .
5 L~ d 5 g
c / c 0.15 g
2 o2 E] s AQY221N2)
. o >
— 01 u //
0.1 005 \\ AQY221R2M 1 r
AQY221N2M | T - __——T |AQY221R2M
o 0 AQY221N2M 0 ‘ ‘
40 20 O 20 40 60 8085 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
7. LED turn off current vs. ambient 8. LED dropout voltage vs. ambient 9. Current vs. voltage characteristics of output
temperature characteristics temperature characteristics at MOS portion
Measured portion: between terminals 3 and 4; LED current: 5 to 50 mA Measured portion: between terminals 3 and 4
Load voltage: 10V (DC); Continuous load current: Ambient temperature: 25°C 77°F
250mA (DC) R type, 80mA (DC) C type
5 15 300 ——
< AQY221R2M
= Toool]
g > 14 5200
4 o S ’
o > I =
e £ [~ \\ [&] ’ L
3 S 13 \\ ‘\\ 100
5 ° 3 \\\\\ [=30mA AQY221N2M/
2 SR Iy T~ 2 15 -1 05 |
£ St :\ \\\QOmﬁ 05 1 15
g 2 AQY221N2M_~ m ~L ] " Voltage. V
4 2 / 11 \\\ 1|0mA Y ’ -100
1 A/ —_ [~amA I
[ +—T 1 -200
L——T1—TAqvz21R2 |
40 20 0 20 40 60 8085 09620 0 20 40 60 808 -300
Ambient temperature, °C Ambient temperature, °C
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10.0ff state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C

< 10°

3

g

5

o

g 10°

©

x

©

o

Q

I

® 10°

=

9] AQY221R2M—

102 AQY221N2M
0 [ [ ]

0 10 20 30 40 50
Load voltage, V

11.Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4; Load voltage:

10V (DC); Continuous load current: 250mA (DC) R type,

80mA (DC) C type; Ambient temperature: 25°C
1

0.8

AQY221R2M

Turn on time, ms

|

0.2

0.6 \
)onzzmzm
0 1

0 20 30 40 50 60
LED forward current, mA

12.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4; Load voltage:
10V (DC); Continuous load current: 250mA (DC) R type,
80mA (DC) C type; Ambient temperature: 25°C

0.5
» 04
£
g
= 0.3
=
o
£
=
= 02
0.1
AQY221R2M
AQY221N2M

0
0 10 20 30 40 50 60
—— LED forward current, mA

13.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4;

Frequency: 1 MHz, 30m Vrms; Ambient temperature:

14.Isolation vs. frequency characteristics
(50Q impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C

15.Insertion loss vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C

25°C
25 100 2
s
- 20 80
8 @ N 815
E © ™ ]
g 15 S 60 NG 3
Q = N c
© © N o
2 3 \‘\ N ' 1
3 \ 2 T [MAQY221N2 8 AQY221N2
2 10 40 N t £
N N
™
s ~ AQY221R2M 00 MHAQY221R2 0.5
AQY221N2M AQY221R2I
0 1 1 11 1 1 1 1]
0 10 20 30 40 50 01 0° 10¢ 107 108 01 0* 105 108 107
Applied voltage, V Frequency, Hz Frequency, Hz
16-(1) On resistance distribution 16.-(2) On resistance distribution
Sample: AQY221R2M; Measured portion: between Sample: AQY221N2M; Measured portion: between
terminals 3 and 4; Continuous load current: 250mA terminals 3 and 4; Continuous load current: 250mA
(DC) R type, 80mA (DC) C type, n: 50pcs. (DC) R type, 80mA (DC) C type, n: 50pcs.
Ambient temperature: 25°C Ambient temperature: 25°C
40 35 —T—
35 30
i 30 .2
2 25 =
§ § 20
g 20 G
15
15 — [T
10
10
5 5
0 0
0.5 0.6 0.7 0.8 09 1 8.6 9 9.4 98 102
On resistance, Q On resistance, Q
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17-(1) Turn on time distribution

Sample: AQY221R2M; Load voltage: 10V (DC)

Continuous load current: 250mA (DC) R type, 80mA

(DC) C type, n: 50pcs.
Ambient temperature: 25°C 77°F

50

40

30

Quantity, n

20

10

0 0.1 0.2 0.3 0.4
Turn on time, ms

0.5

17.-(2) Turn on time distribution
Sample: AQY221N2M; Load voltage: 10V (DC)
Continuous load current: 250mA (DC) R type, 80mA
(DC) C type, n: 50pcs.
Ambient temperature: 25°C 77°F

50

40

30

Quantity, n

20 —

10

0 0.02 0.04 0.06 0.08 0.1
Turn on time, ms

PhotoMOS

18-(1) Turn off time distribution

Sample: AQY221R2M; Load voltage: 10V (DC)
Continuous load current: 250mA (DC) R type, 80mA

(DC) C type, n: 50pcs.
Ambient temperature: 25°C 77°F
50

40

30

Quantity, n

20

.

o L

0 0.02 0.04 0.06 0.08
Turn off time, ms

0.1

18.-(2) Turn off time distribution
Sample: AQY221N2M; Load voltage: 10V (DC)
Continuous load current: 250mA (DC) R type, 80mA
(DC) C type, n: 50pcs.
Ambient temperature: 25°C 77°F

50

40

30

Quantity, n

20

10

0 0.02 004 0.06 0.08 0.1
Turn off time, ms

19-(1) LED operate current distribution

Sample: AQY221R2M; Load voltage: 10V (DC)
Continuous load current: 250mA (DC) R type, 80mA

(DC) C type, n: 50pcs.
Ambient temperature: 25°C 77°F
50

40

30

Quantity, n

20

10

—

0
0.2 0.4 0.6 0.8 1.0
LED operate current, mA

1.2

19.-(2) LED operate current distribution

Sample: AQY221N2M; Load voltage: 10V (DC)

Continuous load current: 250mA (DC) R type, 80mA

(DC) C type, n: 50pcs.

Ambient temperature: 25°C 77°F
30

25

20

Quantity, n

15

10

0
04 06 08 1 12 14 16 1.8
LED operate current, mA
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Micro-miniature SSOP

40 V load voltage

Lower output capacitance
and on resistance (CXR10)

FEATURES
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PhotoMOS*
RF SSOP 1 Form A CxR10

(AQY22100V)

104 -*71580 1. Micro-miniature package (SSOP) On Output
071 using a new flat lead terminal shape f(eTSiSt?“?)e C?gaci‘anl)ce
. Ical Ica
Compared to previous models (SOP 4- P P
. . AQY221R4V | 0.55Q 24pF
CAD Data pin), mounting area can be reduced by R type
- imately 56%*. This contributes to AavIRav Oron 12567
mm inch  approximately ©67o". : Ctype | AQY22IN2V| 950 1.0pF
improved output signal transit
characteristics.
(1) é Previous SOP SSOP
.
s j ] . j E TYPICAL APPLICATIONS
» = 3 1. Measuring and testing equipment
o o = — Flat lead Semiconductor testing equipment, Probe
*Comparison of area of SSOP and SOP 4-pin cards, Datalogger, Board tester and other
(including leads). testing equipment
2. Full lineup with CxR10 2. Telecommunication and
Lineup includes three types with superior broadcasting equipment
electrical performance of CxR10. R type 3. Medical equipment
and C type, respectively, feature greatly
reduced on resistance and output
capacitance.
Output rating™ Tape and reel packing style*? Packing
T Pack tity in t
ype Load voltage | Load current ackage Picked from the 1 and 4-pin side | Picked from the 2 and 3-pin side qua;r:dy::elape
L it (Riype) 40V 500 mA AQY221R4VY AQY221R4VW
OW on-resistance e
dﬁg( Bge vp 40V 250 mA SSOP AQY221R2VY AQY221R2VW 3,500 pos.
Low capacitance (C type) 40V 120 mA AQY221N2VY AQY221N2VW
Notes: *1 Indicate the peak AC and DC values.
*2 Tape and reel is the standard packing style for SSOP.
For space reasons, the three initial letters of the part number “AQY”, the package (SSOP) indication “V”, and the packaging style “Y” or “W” are not marked on
the relay. (Ex. the label for product number AQY221R4VY is 221R4)
*3 For types with a built-in resistor, see page 200.

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

R type C type
ftem Symbol T ova2iRay | AQv22iR2V AQY221N2V Remarks
LED forward current I3 50mA
Input LED reverse voltage VR 5V
Peak forward current lrp 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mW
Load voltage (peak AC) \ 40V
Output Continuous load current I 0.5A 0.25A 0.12A Peak AC, DC
Peak load current lpeak 1A 0.75A 0.3A 100ms (1shot), V.=DC
Power dissipation Pout 250mw
Total power dissipation Pr 300mwW
1/0 isolation voltage Viso 1,500V AC
Operating temperature Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage temperature Tstg —40°C to +100°C —40°F to +212°F
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RF SSOP 1 Form A CxR10 (AQY22100V)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

R type C type .
It Symbol Condit
em ymbo AQY221R4V AQY221R2V AQY221N2V endttion
LED operate current Typical | 0.9 mA 1.0mA
url on )=
P Maximum F 30mA AQY221R4V: It = 500 mA
Minimarm 01 mA 02 A AQY221R2V: I = 250 mA
Input LED turn off current . IFoft : . AQY221N2V: I = 80 mA
Typical 0.8 mA 0.9 mA
Typical 1.35V (1.14Vatlr=5mA
LED drc;pout ypica Ve ( atlr=5mA) F = 50 MA
voltage Maximum 1.5V
: AQY221R4V: Ir = 5 mA, I = 500 mA
g (0]
On resistance Typical ] 0-550 0.750 950 AQY221R2V: Ir = 5 mA, I = 250 mA e}
. on AQY221N2V: Ir=5mA, IL=80 mA B
Maximum 1Q 1.25Q 12.5Q Within 1 s on time o}
Output Typical 24 pF 12.5 pF 1.0 pF 2
Output it Cou IF=0mA,Ve=0V,f=1MH
uiput capacitance - mg ximum ' 30 pF 18 pF 15 pF FEUMA Ve z oL
Typical 0.02 nA 0.01 nA
Off state leakage | YPX sk IF = 0 mA, Vi = Max.
current Maximum 10 nA
_ Typical 0.25ms 0.10 ms | 0.20 ms AQY221R4V:
Turn on time*2 - Ton IF=5mA,VL=10V, RL = 20Q
Maximum 0.75 ms 0.5ms AQY221R2V:
, Typical 0.08 ms | 0.02ms IF=5mA, VL= 10V, R = 40Q
Transfer Turn off time*2 Vo Tot 02 AQY221N2V:
characteristics aximum 2 ms lF=5mA,V.=10V, R = 1250
Typical 0.8 pF
1/0O capacitance yp' Ciso P f=1MHz, Ve =0V
Maximum 1.5 pF
Initial VO isolation | y iriiyym Rio 1,000 MQ 500 V DC
resistance
Note: Variation possible through combinations of output capacitance and on resistance. For more information, please contact our sales office in your area.
*Turn on/Turn off time
Input
Output
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

ltem Symbol Recommended value Unit
Input LED current I 5 mA

B For Dimensions, see Page 62.
B For Schematic and Wiring Diagrams, see Page 64.
B For Cautions for Use, see Page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.
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REFERENCE DATA

20.Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

600 ‘ ‘
500 AQY221RaV
< \
1S \
£ 400
5 N
5
S 300 \
3 AQY221R2V XN
-
~
200 ~
AQY221N2V Nt
120 —
100 —
]

0
40 20 0O 20 40 60 8085 100
Ambient temperature, °C

21.Load current vs. Load voltage
characteristics
Ambient temperature: 25°C 77°F

280

n
5
o

n
o
o

[=2]
(=]

AQY221N2V

N\

10 20 30 40 50
Load voltage, V

Load current, mA

n
o

©
o

N
(=]

o
o

22.0n resistance vs. ambient temperature
characteristics
Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: 10V (DC)
Continuous load current: AQY221R4V 500mA (DC),
AQY221R2V 250mA (DC), AQY221N2V 80mA (DC)
25

20

AQY221N2V

//

On resistance, Q
o

//

AQY221R2V | AQY221R4V

| ==
40 20 0 20 40 60 8085
Ambient temperature, °C

23.Turn on time vs. ambient temperature
characteristics
Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: 10V (DC)
Continuous load current: AQY221R4V 500mA (DC),
AQY221R2V 250mA (DC), AQY221N2V 80mA (DC)
0.5

AQY221R4V
o 04 7
g
= 03
c
o
€ /
=3
=02 //’ AQY221R2V
—
"]
01 — ]
— AQY221N2V
|
o [ |

40 20 0 20 40 60 8085
Ambient temperature, °C

24 Turn off time vs. ambient temperature
characteristics
Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: 10V (DC)
Continuous load current: AQY221R4V 500mA (DC),
AQY221R2V 250mA (DC), AQY221N2V 80mA (DC)
03

0.25
(%]
E
g o2
s
c 015
=]
n o \\AQY221R2 L AQY221R4V
. '\\_
0.05
N AQY221N2V
0 ~——

40 20 O 20 40 60 8085

Ambient temperature, °C

25.LED operate current vs. ambient
temperature characteristics
Measured portion: between terminals 3 and 4
Load voltage: 10V (DC)
Continuous load current: AQY221R4V 500mA (DC),
AQY221R2V 250mA (DC), AQY221N2V 80mA (DC)
5

<<

E 4

=

g

3

° 3

©

[

g

S 2

o AQY221N2V

-
1 — ‘

L
/_/‘onz‘m RZ\‘/, AOY‘221 Rz‘lv

0

40 20 0 20 40 60 8085
—— Ambient temperature, °C

26.LED turn off current vs. ambient
temperature characteristics
Measured portion: between terminals 3 and 4
Load voltage: 10V (DC)
Continuous load current: AQY221R4V 500mA (DC),
AQY221R2V 250mA (DC), AQY221N2V 80mA (DC)
5

LED turn off current, mA
w

AQY221N2V

1 —

s ey ‘
/‘AQY221 R2\‘/, AQY221 RTV

0 \ \
40 20 0 20 40 60 8085

Ambient temperature, °C

27.LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
>
o 1.4
o) N
% \\
Z 13 I~
9] I~
g \\\\ I~ 50mA
© \\
g 12 \‘\ ~J 30mA
n \\ [~~~ 20mA
1.1 \\\ 10mA
I~ 5mA
1.0
-40 -20 0 20 40 60 808 100

Ambient temperature, °C

28.Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

0.6 ; ;
AQY221R4V
<05
T 0.4
Soall
° 02 J,AQY221R2v
: AQY221N2V
0.1 e
15 1.0 -05 —

05 10 15
l -0.1——Voltage, V-

y/ -0.2
Il -0.3
I -0.5

-0.5

-0.6
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RF SSOP 1 Form A CxR10 (AQY22100V)

29.0ff state leakage current vs. load voltage 30.Turn on time vs. LED forward current 31.Turn off time vs. LED forward current
characteristics characteristics characteristics
Measured portion: between terminals 3 and 4 Measured portion: between terminals 3 and 4 Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F Load voltage: 10V (DC) Load voltage: 10V (DC)
Continuous load current: AQY221R4V 500mA (DC), Continuous load current: AQY221R4V 500mA (DC),
AQY221R2V 250mA (DC), AQY221N2V 80mA (DC) AQY221R2V 250mA (DC), AQY221N2V 80mA (DC)
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
10° 1 0.5
<
g o 08 » 04
=] £ £
S 10° 5 \ AQY221R4V g (7}
g £ 0.6 £ 0.3 (o)
kS & \, 5 =
s £ 5 2
- .9 >S5 = -
g 10 F 04 F 02 e
& AQY221R2V, AQY221R4V-
Q — } \\ AQ‘Y2‘21 R‘ZV AQY221R2V, AQY221R4V oL
1
102 /,—_————- AQY221N2V 0.2 k AQY221N2V 0.1 T T ‘
| | \ AQY221N2V
x x 0 0 |
0 10 20 30 40 50 0 10 20 30 40 50 60 0 10 20 30 40 50 60
— Load voltage, V —— LED forward current, mA —— LED forward current, mA
32.0utput capacitance vs. applied voltage 33.Isolation vs. frequency characteristics 34.Insertion loss vs. frequency characteristics
characteristics (502 impedance) (502 impedance)
Measured portion: between terminals 3 and 4 Measured portion: between terminals 3 and 4 Measured portion: between terminals 3 and 4
Frequency: 1 MHz, 30m Vrms Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
Ambient temperature: 25°C 77°F
30 100 2
™
N
w25 I N
= 801N N
g = NN ™ 8 15
= 35 NN N @
S 20 - NN N @
3 S 60 NI \ o
g 5 NN N{AQY221N2V 5
8 15 ° NN\ =R
51N\ “ Ry 5
s\ N 40 i NS =
3 10 AQY221R4V \§\ AQY221R2V| AQY221N2
N 11T
N . T =
5 — AQY221R2V TN T 11T
AQY221R4VI AQY221R2V||||AQY221R4
AQY221N2Y | MR TR
% 10 20 30 40 50 Oron 108 10° 107 108 O 108 100 107
Applied voltage, V Frequency, Hz Frequency, Hz
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Space-saving
SSOP 1 Form A type
with built-in registor

40V load voltage

FEATURES

1. Built-in input resistor means less
man-hours when mounting

The voltage-sensitive type, which
eliminates the need to mount an external
input resistor, is now available in a small
package. Man-hours spent mounting
external input resistors are cut and board
designing is simplified.

2. Save space on PC board

Since the small package size remains the
same while including a built-in input
resistor, space on the PC board is saved.
This makes it easier to incorporate space
savings when designing miniature
devices.

Existing
way of
mounting
external
resistors

s ol
-

With
resistors
built in

Space
saved

<Artistic impression of PC board
space savings due to built-in resistor>

minsk17 @tut.by

PhotoMOS*
RF SSOP CxR10

Voltage-sensitive (AQY221FO2V)

3. Both low on-resistance (R type) and

low capacitance (C type) available at

excellent electrical characteristics of

CxR10

* R type: On resistance 0.75Q (typ.)
Output resistance 12.5pF (typ.)

* C type: On resistance 9.5Q (typ.)
Output capacitance 1pF (typ.)

TYPICAL APPLICATIONS

1. Measuring and testing equipment
Semiconductor testing equipment, Probe
cards, Datalogger, Board tester and other
testing equipment.

2. Telecommunication and
broadcasting equipment

3. Medical equipment

TYPES
Output rating™! Part No.*2 Packing
Type Load Load Package Tape and reel packing style Tape and reel packing style quantity in tape
voltage current (Picked from the 1 and 4-pin side) | (Picked from the 2 and 3-pin side) and reel
AC/DC | Low on-resistance (R type) 40V 0.25A SSOP AQY221FR2VY AQY221FR2VW 3,500 pes
dual use | Low capacitance (C type) 40V 0.12A AQY221FN2VY AQY221FN2VW ' ]

Notes: *1 Indicate the peak AC and DC values.

*2 Tape and reel is the standard packing style for SSOP.
For space reasons, the three initial letters of the part number “AQY”, and the package (SSOP) indicator “V” and the packing style indicator “Y” or “W” are not
marked on the relay. (Ex. the label for product number AQY221FR2VY is 221FR2)

RATING

1. Absolute maximum ratings (Condition: ambient temperature 25°C 77°F)

Item Symbol AQY221FR2V | AQY221FN2V Remarks
Input voltage Vin 6V
Input Input reverse voltage VRIN 5V
Power dissipation Pin 65mwW
Load voltage (peak AC) Vi 40V
Output Load current In 0.25A 0.12A Peak AC, DC
Peak load current Ipeak 0.75A 0.2A 100ms (1shot), V.=DC
Power dissipation Pout 250mwW
Total power dissipation Pr 300mwW
1/0 isolation voltage Viso 500V AC
Operating temperature Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage temperature Tstg —40°C to +100°C —40°F to +212°F
200 ds_x615_en_aqy221f_2v: 010611J
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RF SSOP CxR10 Voltage-sensitive (AQY221FO2V)

2. Electrical characteristics (Condition: ambient temperature 25°C 77°F)

ltem Symbol AQY221FR2V | AQY221FN2V Condition
Typ. 1.3V
Operate voltage P VFon
Max. 4V AQY221FR2V: IL. = Max.
Input Min. 0.8V AQY221FN2V: I = 80mA
Turn off voltage VFoft
Typ. 1.3V
Input current Typ. In 8.5mA Vin =5V
Typ. 0.75Q 9.5Q AQY221FR2V: Vin = 5V, IL = Max.
On resistance Ron AQY221FN2V: Vin = 5V, I. = 80mA
Max. 1.25Q 12.5Q Within 1 s on time
Typ. 12 5pF 1pF D
Output Output capacitance M’;Z‘ Cout 18;: 1‘§pF Vin = 0V, Ve = OV, f = 1MHz g
Typ. 0.02nA 0.01nA 2
Off state leakage current ILeak Vin =0V, VL = Max. o
Max. 10nA &
Turn on time* e | o 0.05ms | 0.01ms AQY221FR2V:
Max. 0.5ms Vin=5V, VL =10V, RL = 40%
I Typ. 0.06ms | 0.03ms AQY221FN2V:
Transfer Turn off time Tofr Vin =5V, VL =10V, RL = 125%
- Max. 0.2ms
characteristics T 0 BoF Ty VA
: yp- -op = Z, VB =
110 t: Ci
capacitance Max. ° 1.5pF f=1MHz, Vs = OV
Initial I/O isolation resistance Min. Riso 1,000MQ 500V DC

Note: If you wish to change the input voltage, rating or performance, please inquire with our sales.

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Iltem Symbol Minimum Typical Maximum Unit
Input voltage Vin 4.5 5 5.5 \Y

B For Dimensions, see Page 62.
B For Schematic and Wiring Diagrams, see Page 64.
B For Cautions for Use, see Page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.
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RF SSOP CxR10 Voltage-sensitive (AQY221FO2V)

REFERENCE DATA

35.Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

400
< 300
< AQY221FR2V
(7]
£ N
5 200 AN
B N
o
4 \
AQY221FN2V N
120 ~L
100 ]
\\
0

40 20 0 20 40 60 8085 100
——— Ambient temperature, °C

36.Load current vs. Load voltage
characteristics
Ambient temperature: 25°C 77°F

280 ‘
AQY221FR2V

240

200

160

AQY221FN2V

Load current, mA

120

. N\

N

0 10 20 30 40 50
Load voltage, V

37.0n resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4

Input voltage: 5V; Load voltage: 10V (DC);

Continuous load current: 80mA (DC)

25

2
S 0
%
o
=
g 15
k7] AQY221FN2V_gt
o
= /
O 10

T
//
5
AQY221FR2V
0

I I
40 20 0 20 40 60 8085
——— Ambient temperature, °C

38.Turn on time vs. ambient temperature
characteristics

Input voltage: 5V; Load voltage: 10V (DC);
Continuous load current: 250mA (DC) R type,

80mA (DC) C type
0.2
£0.15
&
£
5
c 01
=
= /’
AQY221FR2V
0.05 Y221FR2Y T
—
AQY221FN2V
0 I |

40 20 0 20 40 60 808
Ambient temperature, °C

39.Turn off time vs. ambient temperature
characteristics

Input voltage: 5V; Load voltage: 10V (DC);
Continuous load current: 250mA (DC) R type,
80mA (DC) C type

0.2
£0.15—N
@
N
=
2 01 N
E] \
= \AQY221 FR2V
\
0.05 —
~— AQY221FN2V
0 |

40 20 0 20 40 60 8085
Ambient temperature, °C

40.Turn on voltage vs. ambient temperature
characteristics
Load voltage: 10V (DC);
Continuous load current: 250mA (DC) R type,
80mA (DC) C type

Turn on voltage, V
w

AQY221FR2V, AQY221FN2V
—

40 20 0 20 40 60 8085
Ambient temperature, °C

41.Turn off voltage vs. ambient temperature
characteristics
Load voltage: 10V (DC);
Continuous load current: 250mA (DC) R type,
80mA (DC) C type

Turn off voltage, V
w

AQY221FR2V, AQY221FN2V
—

40 20 0 20 40 60 8085
—— Ambient temperature, °C

42 .Input current vs. ambient temperature
characteristics
Input voltage: 5V

20

AQY221FR2V, AQY221FN2V

Input current, mA

40 20 0 20 40 60 8085
—— Ambient temperature, °C

43.Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

o
o

L[]

[Aava21FRav

=L N——W
o o
o o

AQY221FN2V
T

-30-25-2.0-15-1.0-0. LT

015 1.0 15202530

| Voltage, V-]

-100
|

|

-2?0

T Current, mMA™|

o

_

I
-300
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RF SSOP CxR10 Voltage-sensitive (AQY221FO2V)

44.Input current vs. input voltage
characteristics

Ambient temperature: 25°C 77°F
(Recommended input voltage: 5+0.5V)

20
< 15
=
2 AQY221FR2V, AQY221FN2V
3
Q
£ /
I 5
0
3 4 5 6 7

— Input voltage, V

45.0ff state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

109
<C
4
o
3 100
310
(=)
©
X
©
8
Q
£ 10
[%]
= AQY221FR2V-+—|
[
el AT T | AQv22iFNay
0 10 20 30 40 50

— Load voltage, V

46.Turn on time vs. input voltage
characteristics

Measured portion: between terminals 3 and 4

Load voltage: 10V (DC);

Continuous load current: 250mA (DC) R type,

80mA (DC) C type; Ambient temperature: 25°C 77°F

03
0.25
[}
g
g 0.2 )
£
= (@]
20.15 %
e =
0.1 o
AQY221FR2V
0.05 S~
AQY221FN2V
03 4 5 3 7

Input voltage, V

47.Turn off time vs. input voltage
characteristics

Measured portion: between terminals 3 and 4

Load voltage: 10V (DC);

Continuous load current: 250mA (DC) R type,

80mA (DC) C type; Ambient temperature: 25°C 77°F

48.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4
Frequency: 1 MHz, 30m Vrms;
Ambient temperature: 25°C 77°F

49.1solation vs. frequency characteristics
(502 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

0.2 30 100 \\\
N
\‘
2015 g @ N TN
¢ 8 20 ° N N
£ 3 g o0 NN
3 g kS N N
2 01 S 15 ] N N
= | = \ 40 N TAQY221FN2
AQY221FR2V 3 10 N
0.05 \
5 AQY221FR2V 20 AOVasTERD
AQY221FN2V
; AQY221FN2V
03 4 5 6 7 % 10 20 30 40 50 Oroe 108 106 107 108
Input voltage, V —— Applied voltage, V Frequency, Hz
50.Insertion loss vs. frequency characteristics
(502 impedance)
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F
2
B 15
@
(2]
o
c
S
£ 1
(2]
IS
AQY221FN2
0.5
AQY221FR2V
0 I [ TIITI00
104 108 108 107
Frequency, Hz
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Miniature SOP4-pin
with CxR10
40V load voltage

PhotoMOS*
RF SOP 1 Form A CxR10

(AQY22102S)

FEATURES

1. Both low on-resistance (R type) and
low capacitance (C type) available at
excellent characteristics of CxR10

AQY221R2S | AQY221N2S
(R type) (C type)
Lowon 0.80 9.50
resistance: R
Low output
capacitance: C 13pF 1pF

2. High speed switching

Turn on time: 0.03ms (typ.)

Turn off time: 0.03ms (typ.)
(AQY221N2S)

3. Small profile of miniature SOP4-pin
4. Low-level off state leakage current
of typ. 0.01nA (AQY221N2S)

TYPICAL APPLICATIONS

1. Measuring and testing equipment
IC tester, Liquid crystal driver tester,
Semiconductor performance tester,
Bare board tester, In-circuit tester,
Function tester, etc.

2. Telecommunication and
broadcasting equipment

3. Medical equipment

Ultrasonic wave diagnostic machine
4. Multi-point recorder

Warping, Thermo couple, etc.

TYPES

Output rating* Part No. Packing quantity
Tape and reel packing style
Type Load | Load | Package | Tube packing |——poolc o€ pacing Sy
Picked from the | Picked from the Tube Tape and reel
voltage | current style S P
1/2-pin side 3/4-pin side
Low on resistance (R type) 40V | 250mA AQY221R2S | AQY221R2SX | AQy221R2sz | ! tube contains:
AC/DC . 100 pcs.
dual use SOP4-pin 1 batch contains: 1,000 pes.
Low capacitance (C type) 40V 120mA AQY221N2S AQY221N2SX | AQY221N2SZ 2,000 pcs

* Indicate the peak AC and DC values.

Note: For space reasons, the initial letters of the part number “AQY”, the package (SOP) indicator “S” and the packing style indicator “X” or “Z” are not marked on the relay.
(Ex. the label for product number AQY221R2SX is 221R2)

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

AQY221R2 AQY221N2
Item Symbol CER type) S CEC type) S Remarks
LED forward current IF 50mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mwW
Load voltage (peak AC) \ 40V
Output Continuous load current I 0.25A 0.12A Peak AC, DC
Peak load current Ipeak 0.75A 0.30A 100 ms (1 shot), V.= DC
Power dissipation Pout 300mwW
Total power dissipation Pr 350mwW
1/0 isolation voltage Viso 500V AC 1,500V AC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F

204
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RF SOP 1 Form A CxR10 (AQY22102S)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQY221R2S (R type) AQY221N2S (C type) Condition
Typical 0.5 mA 0.9 mA IL = 250 mA (R type)
LED operate current Ty P— IFon 30mA IL = 80 mA (C type)
Minimum 0.1 mA 0.2 mA =
Input LED turn off current I I - IFoff I _ 250 mA (R type)
Typical 0.4 mA 0.85 mA I =80 mA (C type)
Typical 125V (1.14 V atIr = 5 mA
LED dropout voltage yp|‘ca VF ( ar mA) IF =50 mA
Maximum 15V
) IF=5mA
. Typical 0.8Q2 9.5Q IL = 250 mA (R type),
On resistance Ron I = 80 mA (C type) N
Maximum 1.25Q 12.50 Within 1 s on time g
Output Typical 13 pF 1.0 pF IF=0mA o)
Output capacitance Cout Ve=0V 2
Maximum 18 pF 1.5 pF f=1MHz o
Typical 0.03 nA 0.01 nA =
Off state leakage current ypl. ILeak 4 e _0 mA
Maximum 10 nA Vi = Max.
Typical 0.1 ms 0.03 ms IF =5 mA
Turn on time* T vi=10v
Maxi on 05 RL = 40Q (R type),
aximum -oms 1250 (C type)
. IF=5mA
Transfer . Typical 0.06 ms 0.03 ms Vi = 10V
characteristics | Turn off time - Tot RL = 40Q (R type),
Maximum 0.2ms 1250 (C type)
Typical 0.8 pF =
1/0 capacitance ypl. Ciso P f j MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

ltem

Symbol

Recommended value

Unit

Input LED current I

5

mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 64.

B For Cautions for Use, see page 71.
B These products are not designed for automotive use.

If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.

For more information, see page 80.
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RF SOP 1 Form A CxR10 (AQY22102S)
REFERENCE DATA

1. Load current vs. ambient temperature 2. Load current vs. Load voltage 3. On resistance vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Ambient temperature: 25°C 77°F Measured portion: between terminals 3 and 4
—40°F to +185°F LED current: 5 mA; Load voltage: Max. (DC);
Load current: 250mA (DC) [R type], 80mA (DC)
[C type]
350 280 . 25
AQY221R2S
300 240
< < g 20
AQY221R2S -
E 250 ~ E 200 g
s N g £ 15 AQY221N2SH
5 200 5 160 ‘D /
o N o o /
e \ k] AQY221N2S c
S 150 N S 120 O 4o
n AQY221N2S N |
100 TS 80 L
~ \ 5
50 40
AQY221R2S
0 f I
%0 20 0 20 40 60 808 100 % 10 20 30 40 50 40 20 0 20 40 60 8085
Ambient temperature, °C Load voltage, V Ambient temperature, °C
4. Turn on time vs. ambient temperature 5. Turn off time vs. ambient temperature 6. LED operate current vs. ambient
characteristics characteristics temperature characteristics
Measured portion: between terminals 3 and 4 LED current: 5 mA; Load voltage: 10V (DC); Load voltage: Max. (DC);
LED current: 5 mA; Load voltage: 10V (DC); Continuous load current: 250mA (DC) [R type], Continuous load current: 250mA (DC) [R type],
Continuous load current: 250mA (DC) [R type], 80mA (DC) [C type] 80mA (DC) [C type]
80mA (DC) [C type]
0.3 0.1 2 i i
AQY221N2S |/
0.25 <
' 0.08 -
2 2 €15
£ AQY221R2S £ s I AV
¢ 0.2 7 2 5
E / £ 0.06—N o / /
= = 0. o
So.1s A B gy pid
e v £ 8 £~AQY221R2S
= / F0.04 \ a /
0.1 = AQY221R2S Y /
L+ AQY221N2S s — 05 7”
0.05 L1 0.02 AQY221N2S ™|
L—
//
9 20 20 0 20 40 60 808 020 20 0 20 40 60 808 %0 20 0 20 40 60 80
Ambient temperature, °C Ambient temperature, °C ——— Ambient temperature, °C
7. LED turn off current vs. ambient 8. LED dropout voltage vs. ambient 9. Current vs. voltage characteristics of output
temperature characteristics temperature characteristics at MOS portion
Load voltage: Max. (DC); Continuous load current: LED current: 5 to 50 mA Measured portion: between terminals 3 and 4
250mA (DC) [R type], 80mA (DC) [C type]; Ambient temperature: 25°C 77°F
2 1.5 300——T—
«|__|AQY221R2s
E]
< AQY221/N;S z 14 éfoo ,
= @
£ 15 / L g N £ AQY221N2S
£ 2 135 O 100
5 p e g \\Q\\ 3.0-2.52.0-151,0-05
c 7 2 12 N . g
5 / AQY221R2S S ~— ~J _~~s50mA 05 1015202530
a / = \\\\N A Voltage, VT
= 714 \\\@m 10
05 ' QﬂomA %
I~5mA ' -200
1.0 117
|
20 20 0 20 40 60 0% %40 20 0 20 40 60 08 100 300
Ambient temperature, °C Ambient temperature, °C
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RF SOP 1 Form A CxR10 (AQY22102S)

10.0ff state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

10
<
g
[
5
o 10'6
(o]
o
]
B4
[
o
[0}
T 109
2]
"5 AQY221 R2S
T 1_4‘
e
joef T | |AQY221N2S
[ 1
0 10 20 30 40 50

— Load voltage, V

11.Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4

Load voltage: 10V (DC); Continuous load current:

250mA (DC) [R type], 80mA (DC) [C type];
Ambient temperature: 25°C 77°F

0.3
0.25
(2]
g
“E" 0.2
= AQY221R2S
o
2015
S re
7ol \
0.1 \>< AQY221N2S:
0.05 \\\
0 ~——

0 10 20 30 40 50 60
——— LED forward current, mA

12.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4

Load voltage: 10V (DC); Continuous load current:

250mA (DC) [R type], 80mA (DC) [C type];

Ambient temperature: 25°C 77°F

0.1

008

g

g

= 0.06

= n

: S

=]

= 0.04 o
AQY221R2S 2

0.02 1 o

AQY2‘21 N2S

0
0 10 20 30 40 50 60
LED forward current, mA

13.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4
Frequency: 1 MHz, 30m Vrms; Ambient temperature:
25°C 77°F
30

25

20

Output capacitance, pF

\\ AQY221R2S

AQY221N2S

0 70 20 30 40 50
Applied voltage, V

14.1solation vs. frequency characteristics

(50Q2 impedance)
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

100 N

N
N
\\~
N N
80 N AN
o N N
° ™ N
5 60 N \\
8 N ™
2 \n. N
40 N TTAQY221N2S;
\\M
20 AQY221R2S
; [l 11
107 108 106 107 108

Frequency, Hz

15.Insertion loss vs. frequency characteristics

(50Q2 impedance)
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

2
315
g
o
c
9o
£ 4
(2]
£
AQY221N2S|
05
AQY221R2S)
| 1| 111
T 105 106 107

Frequency, Hz

16-(1). On resistance distribution (R type)

Measured portion: between terminals 3 and 4

Continuous load current: 250mA (DC)

Ambient temperature: 25°C 77°F
60

50

40

Quantity, n

30

20

0
0.76 0.77 0.78 0.79 0.8 0.810.82 0.83 0.84 0.85 0.84
On resistance, Q

16-(2). On resistance distribution (C type)

Measured portion: between terminals 3 and 4

Continuous load current: 80mA (DC)

Ambient temperature: 25°C 77°F
60

50

40

Quantity, n
|
|

30

20

8.6 9 9.4 9.8 10.2 10.6
On resistance, Q

17-(1). Turn on time distribution (R type)

Load voltage: 10V (DC)

Continuous load current: 250mA (DC)

Ambient temperature: 25°C 77°F
60

50

40

Quantity, n

30

20

0
0.090.1 0.110.120.130.14 0.15 0.16 0.17 0.18 0.19
Turn on time, ms
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17-(2). Turn on time distribution (C type)
Load voltage: 10V (DC)

Continuous load current: 80mA (DC)

Ambient temperature: 25°C

18-(1). Turn off time distribution (R type)
Load voltage: 10V (DC)

Continuous load current: 250mA (DC)
Ambient temperature: 25°C

18-(2). Turn off time distribution (C type)

Load voltage: 10V (DC)
Continuous load current: 80mA (DC)
Ambient temperature: 25°C

60 60 60
50 50 50
S a0 ; 40 ; 40
k= L =5 z
g ) g
8 30 3 30 51 30
=
20 20 20
10 10 10
0 0 0
0.01 0.02 0.03 0.04 0.05 0.06 0.0220.023 0.024 0,025 0.026 0.027 0.0280.029 0.03 0.031 0.032 0.018  0.022 0.026 0.03 0.034 0.038
Turn on time, ms Turn off time, ms Turn off time, ms
19-(1). LED operate current distribution 19-(2). LED operate current distribution
(Rtype) (C type)
Load voltage: 10V (DC) Load voltage: 10V (DC)
Continuous load current: 250mA (DC) Continuous load current: 80mA (DC)
Ambient temperature: 25°C Ambient temperature: 25°C
60 60
50 50
c c
= 40 = 40
—
& 30 3 30 —
20 20
10 —] 10
0 0
0.7 0.8 0.9 1 1.1 1.2 0.4 0.6 0.8 1 1.2 14
LED operate current, mA LED operate current, mA
208 ds_x615_en_aqy221_2s: 010611J
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Space-saving low CxR
type with 4 channels in
a SOP16-pin package

PhotoMOS*
RF SOP 4 Form A CxR10
(AQS22102S)

FEATURES

1. 4-channel (4 Form A) in a small

SOP16-pin package

The device comes in a miniature SOP

measuring (W)10.37 x (L)4.4 x (H)2.1mm

(W).408x%(L).173x(H).083inch

This contributes to space-saving of PC

board.

2. Both low on-resistance (R type) and

low capacitance (C type) available at

excellent characteristics of CxR10

* R type: On resistance 0.8Q (typ.)
Output capacitance 13pF (typ.)

* C type: On resistance 9.7Q (typ.)
Qutput capacitance 1.0pF (typ.)

3. High-speed switching of 0.03ms

(C type, typical turn on time)

4. Applicable for 4 Form A use, as well

as 4 independent 1 Form A

TYPICAL APPLICATIONS

1. Measuring and testing equipment
IC tester, Liquid crystal driver tester,
Semiconductor performance tester,
Bare board tester, In-circuit tester,
Function tester, etc.

2. Telecommunication and
broadcasting equipment

3. Medical equipment

Ultrasonic wave diagnostic machine
4. Multi-point recorder

Warping, Thermo couple, etc.

PhotoMOS

TYPES

Output rating*! Part No.*2 Packing quantity
Tape and reel packing style
Type Load Load Package Tube packin i i
’ voltage | current ’ o 12%5375%3%:; SrOMIoIIe Tube Tape and ree|
side 15/16-pin side
Low on-resistance | 40y | 0.16A AQS221R2S | AQS221R2SX | AQs221R2sz | 1 tube contains:
AC/DC (R type) ) 50 pcs.
dual use Low capacitance | 4oy | 0. 06A soren AQS221N2S | AQS221N2SX | AQsz2iNzsz | PASh contains: 1000 pes
(C type) : 1,000 pcs.
Notes:
*1 Indicate the peak AC and DC values.
*2 The packing style indicator “X” or “Z” is not marked on the relay.
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQS221R2S (R type) | AQS221N2S (C type) Remarks
LED forward current I 50 mA
Input LED reverse voltage VR 5V
Peak forward current IrP 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) A\ 40V
Output Continuous load current I 0.16 A 0.06 A Peak AC, DC
Peak load current lpeak 0.2A 0.12A 100 ms (1 shot), V.= DC
Power dissipation Pout 600 mW
Total power dissipation Pr 650 mW
1/0 isolation voltage Viso 500 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tetg —40°C to +100°C —40°F to +212°F

ds_x615_en_aqs221_2s: 010611D
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2. Electrical characteristics (Ambient temperature: 25°C )
Iltem Symbol AQS221R2S (R type) AQS221N2S (C type) Condition
Typical 0.5 mA 0.9 mA
LED t t IFon I = Max.
operate curren ryP— F 30TA L ax
Minimum 0.1 mA
Input LED turn off current - IFoft IL = Max.
Typical 0.4 mA | 0.85 mA
Typical 125V (1.14V atIr = 5 mA
LED dropout voltage ypllca VF ( ar mA) IF =50 mA
Maximum 15V
Typical 0.8Q 9.5Q IF=5mA
On resistance Ron IL = Max.
Maximum 1.25Q 12.5Q Within 1 s on time
Typical 13.0 pF 1.0 pF IF=0mA
Output Output capacitance Cout Ve=0V
Maximum 18.0 pF 1.5 pF f=1 MHz
Typical 0.03 nA 0.01 nA IF=0mA
Off state leak t [
state leakage curren Maximom Leak O Vi = Max.
Typical 0.1ms 0.03 ms Ie =_5 mA
Turn on time* Ton \ét - 23(2)\/59 (R type)
Maximum 0.5ms 0.2ms RL = 5000 (C type)
f IF=5mA
Transfer . Typical 0.06 ms 0.03 ms VL= 10V
characteristics | 1urmn off time ) To R = 62.5Q (R type),
Maximum 0.2ms RL = 5000 (C type)
X Typical 0.8 pF f=1MHz
1/0 capacitance Ty — Ciso 1.5 pF Ve=0V
Initial 1/O isolation resistance Minimum Riso 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton | |

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

ltem

Symbol

Recommended value

Unit

Input LED current I

5

mA

B For Dimensions, see page 62.

B For Schematic and Wiring Diagrams, see page 67.

B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.

For more information, see page 80.
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RF SOP 4 Form A CxR10 (AQS22102S)

REFERENCE DATA

1. Load current vs. ambient temperature 2. Load current vs. load voltage 3. On resistance vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Ambient temperature: 25°C 47°F LED current: 5 mA; Load voltage: 10 V (DC);
—40°F to +185°F Continuous load current: 160 mA (DC) R type/
60 mA (DC) C type
200 ‘ ‘ 200 ‘ ‘ 25
AQS221R2S N AQS221R2S 2
< < o]
1
E» 50 \\ £ 150 g
c z c (0)]
e @ g 15
3 \ é 'a% / g
5 100 N 35 100 £ Aasz2iNes L~ | )
7 AQS221N2S \ 7 g 1 é
~ AQS221N2S // o
50 50 =
. \ 5
AQS221R2S
|
0% 20 0 20 40 60 8085100 % 10 20 30 20 50 =5 20 0 20 40 60 808
— Ambient temperature, °C ——» Load voltage, V — Ambient temperature, °C
4. Turn on time vs. ambient temperature 5. Turn off time vs. ambient temperature 6. LED operate current vs. ambient
characteristics characteristics temperature characteristics
LED current: 5 mA; Load voltage: 10 V (DC); LED current: 5 mA; Load voltage: 10 V (DC); Load voltage: 10 V (DC);
Continuous load current: 160 mA (DC) R type/ Continuous load current: 160 mA (DC) R type/ Continuous load current: 160 mA (DC) R type/
20 mA (DC) C type 20 mA (DC) C type 60 mA (DC) C type
0.3 0.3 2 |
AQS221N2S )/
0.25 025 <
@ 2} £ 15
E AQS221R2S E s /
g o2 / g 02 s /
c = 2
So0.15 // 0.15 \ S 9 ,/ /’/
= = Q
= / i \ - / e
0.1 -~ 0.1 h |~ Thaseaires
— . \ | /
// AQS221N2S \ 0.5 —
0.05 T 0.05 | AQS221R2S -
. — X ~—|
// ~ \r*f_
0 0 AQS221N2S o
40 20 0 20 40 60 8085 40 -20 0 20 40 60 8085 40 20 0 20 40 60 8085
Ambient temperature, °C ——— Ambient temperature, °C Ambient temperature, °C
7. LED turn off current vs. ambient 8. LED dropout voltage vs. ambient 9. Current vs. voltage characteristics of output
temperature characteristics temperature characteristics at MOS portion
Load voltage: 10 V (DC); LED current: 5 to 50 mA Ambient temperature: 25°C 77°F
Continuous load current: 160 mA (DC) R type/
60 mA (DC) C type
2 15 0.20 T
‘ | AQS221R2S
< AQS221N2S > <1015
I // & 1.4 = ’
< 15 2 ©-0.10
S / S b 5 AQS221N2S
3 / IS ©10.05
5 y L §_ \\\\
€ 1 7 / g2 \\\\‘\\‘\~50mA 2 45 1 050 08 15 20
3 / 1 HRaseeires a \\§§‘30m:‘\ 092 oltage, v
— 1.1 I~ 20mA
0.5 \~ 10mA -0.04
T N 5mA l
1.0 ] +-0.0
0 ot -o.ci
40 20 0 20 40 60 8085 40 -20 0 20 40 60 8085 100
Ambient temperature, °C Ambient temperature, °C
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10.0ff state leakage current vs. load voltage
characteristics
Ambient temperature: 25°C

Off state leakage current, A

10°
AQS221R2S
-
— T
T T AQS221N2S
x
0 10 20 30 40 50

— Load voltage, V

11.Turn on time vs. LED forward current
characteristics
Load voltage: 10 V (DC);
Continuous load current: 160 mA (DC) R type/
20 mA (DC) C type
Ambient temperature: 25°C
0.3

0.25

o
i

AQS221R2S

. \>< AQS221N2S
0.05 N

0 \\\
0 10 20 30 40 50 60
LED forward current, mA

Turn on time, ms

o
o o
— 1
-
|t

|

12.Turn off time vs. LED forward current
characteristics
Load voltage: 10 V (DC);
Continuous load current: 160 mA (DC) R type/
20 mA (DC) C type
Ambient temperature: 25°C

0.1
,,0.08
g AQS221R2S
1hes)
Q
g P
=0.06 -
5 N
€
F 0.04
0.02 \
AQS221N2S

0
0 10 20 30 40 50 60
—— LED forward current, mA

13.0utput capacitance vs. applied voltage
characteristics

Frequency: 1 MHz, 30 mVrms;
Ambient temperature: 25°C

14.1solation vs. frequency characteristics
(50Q impedance)
Ambient temperature: 25°C

15.Insertion loss vs. frequency characteristics
(50Q2 impedance)
Ambient temperature: 25°C

30 100 \\\ 2
N
N
5 25 80Ny N
8 N N % 15
e s} N N "
S 20 ° N N a
g 5 60 N N 2
Q = N ‘\ S
8 15 3 ™ N 2
5 2 \\ m 3
£ \ 40 N TT1AGS221N2S £
O 10 \\ AQS221N2S
N
\ N 0.5
5 ~— AQS221R2S 20 AQS221R2S
AQS221N2S ‘ ‘ ‘ ‘ ‘ AQS221R2S
0 t { 0 0 T T
0 10 20 30 40 50 10* 10° 10° 10" 10° 10* 10° 10° 10"
— Applied voltage, V Frequency, Hz Frequency, Hz
212 ds_x615_en_aqgs221_2s: 010611D
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Space-saving
4-channel type
with built-in input resistor

FEATURES

1. Built-in input resistor means less
man-hours when mounting

The voltage-sensitive type, which
eliminates the need to mount an external
input resistor, is now available in a small
package. Man-hours spent mounting
external input resistors are cut and board
designing is simplified.

2. Saves space on PC board

Since the small package size remains the

minsk17 @tut.by

PhotoMOS"
RF SOP 4 Form A CxR10

Voltage-sensitive

3. Both low on-resistance (R type) and

low capacitance (C type) available at

excellent electrical characteristics of

CxR10

* R type: On resistance 0.8Q (typ.)
Output capacitance 14pF (typ.)

* C type: On resistance 9.5Q (typ.)
Output capacitance 1.1pF (typ.)

PhotoMOS

same while including a built-in input
resistor, space on the PC board is saved.
This makes it easier to incorporate space
savings when designing miniature
devices.

Existing
way of
mounting
external
resistors

I

bl — e \

Tl [ =
f

<Artistic impression of PC board
space savings due to built-in resistor>

In case of SSOP.

With
resistors
built in

Space
saved

TYPICAL APPLICATIONS

For multi-circuit switching;

1. Measuring and testing equipment
Semiconductor testing equipment, Probe
cards, Datalogger, Board tester and other
testing equipment

2. Telecommunication and
broadcasting equipment

3. Medical equipment

TYPES

Output rating*! Part No.*2 Packing quantity
Tape and reel packing style
Type Load Load | Package | Tube packing [ Picked from the | Picked from the Tube Tape and reel
voltage current style 1/2/3/415/6/7/8-pin | 9/10/11/12/13/14/
side 15/16-pin side
Low on resistance 40V 0.16A AQS221FR2S | AQS221FR2SX | AQS221FR2sz | 1tube contains:
Ac/DC | (Rtype) ) 50 pcs.
dual use | Low capacitance 40V 0.06A sorteen AQS221FN2S | AQS221FN2SX | AQs221FNzsz | | Patch contains: o0 pes
(C type) : 1,000 pcs.
Notes: *1 Indicate the peak AC and DC values.
*2 The packing style indicator “X” or “Z” is not marked on the relay.
RATING
1. Absolute maximum ratings (Condition: ambient temperature 25°C 77°F)
Item Symbol AQS221FR2S | AQS221FN2S Remarks
Input voltage Vin 6V
Input Input reverse voltage VRN 5V
Power dissipation Pin 260mw* *65mW for 1a
Load voltage (peak AC) Vo 40V 40V
Output Load current I 0.16A 0.06A Peak AC, DC
Peak load current Ipeak 0.2A 0.12A 100ms (1shot), V.=DC
Power dissipation Pout 600mwW
Total power dissipation Pr 650mwW
1/0 isolation voltage Viso 500V AC
Operating temperature Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage temperature Tstg —40°C to +100°C —40°F to +212°F

ds_x615_en_aqs221f_2s: 010611J
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2. Electrical characteristics (Condition: ambient temperature 25°C )
Item Symbol AQS221FR2S | AQS221FN2S Condition
Typ. 1.3V
O te volt VFron
perate voltage Max, F v,
- IL = Max.
Input Min. 0.8V
Turn off voltage VFoft
Typ. 1.3V
Input current Typ. I 8.5mA Vin =5V
Typ. 0.75Q 9.50 Vin =5V
On resistance Ron I. = Max.
Max. 1.25Q 12.5Q Within 1 s on time
Typ. 12.5pF 1pF Vin =0V
Output Output capacitance Cout Ve = 0V
Max. 18pF 1.5pF f=1MHz
Typ. 0.02nA 0.01nA =
Off state leakage current P |Leak V‘N_ ov
Max. 10nA Vi = Max.
Turn on time* e | o 0.07ms | 0.02ms AQS221FR2S:
Max. 0.5ms Vin = 5V, IL = Max.
o Typ. 0.07ms | 0.02ms AQS221FN2S:
Transfer Turn off time Tott Vin =5V, VL =10V, R. = 500%
- Max. 0.2ms
characteristics = 0 BoF T Ves oV
. yp. .op = Z, VB =
110 t Ciso
capactiance Max. 1.5pF f=1MHz, Vs = OV
Initial 1/0 isolation resistance | Min. Riso 1,000MQ 500V DC
Note: If you wish to change the input voltage, rating or performance, please inquire with our sales.
*Turn on/Turn off time
Input
Output
Ton
Please obey the following conditions to ensure proper relay operation and resetting.
ltem Symbol Minimum Typical Maximum Unit
Input voltage Vin 5 \

B For Dimensions, see Page 62.
B For Schematic and Wiring Diagrams, see Page 67.

B For Cautions for Use, see Page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.

For more information, see page 80.
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Form A CxR10 Voltage-sensitive (AQS221FO2S)

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

200
AQS221FR2S
< 150 N
2 \
g
3 \
S 100 N
©
3 N
AQS221FN2S
—
50 8
0

40 20 0 20 40 60 808 100
— Ambient temperature, °C

2. Load current vs. Load voltage characteristics

Ambient temperature: 25°C 77°F

200 ‘ ‘
AQS221FR2S

<<

< 150

2

]

3

5 100

©

o

|

I AQS221FN2S

50 \

0

0 10 20 30 40 50
— Load voltage, V

3. On resistance vs. ambient temperature
characteristics

Input voltage: 5V; Load voltage: 10V (DC);
Continuous load current: 160mA (DC) R type,

60mA (DC) C type
25
20
e [%0)
(o]
2 (@)
& 15 =
7] ~ [e]
c haszzirnzs | o
O 10 o
—
//
5
AQS221FR2S
0 I I

40 20 0 20 40 60 808
Ambient temperature, °C

4. Turn on time vs. ambient temperature

characteristics

Input voltage: 5V; Load voltage: 10V (DC);

Continuous load current: 125mA (DC) R type,
20mA (DC) C type

0.3

o
)
a

o
)

124
3

Turn on time, ms

AQS221FR2S

AQS221FN2S

40 20 0 20 40 60 8085
Ambient temperature, °C

\
\

©
=}
a

5. Turn off time vs. ambient temperature
characteristics

Input voltage: 5V; Load voltage: 10V (DC);
Continuous load current: 125mA (DC) R type,

20mA (DC) C type
0.5
» 04
£
@
£
= 03
=
o
£
2 o2 \
\‘szmmzs
N
T ———
| AQ‘SZ21I‘=NZS
0

1
40 20 0 20 40 60 808
Ambient temperature, °C

6. Turn on voltage vs. ambient temperature

characteristics

Load voltage: 10V (DC);

Continuous load current: 160mA (DC) R type,
60mA (DC) C type

Turn on voltage, V
w

AQS221FN2S, AQS221FR2S

40 20 0 20 40 60 8085
Ambient temperature, °C

7. Turn off voltage vs. ambient temperature

characteristics

Load voltage: 10V (DC);

Continuous load current: 160mA (DC) R type,
60mA (DC) C type

Turn off voltage, V
w

AQS221FN2S, AQS221FR2S

40 20 0 20 40 60 8085
Ambient temperature, °C

8. Input current vs. ambient temperature
characteristics
Input voltage: 5V

20

20

AQS221FN2S, AQS221FR2S

Input current, mA

40 20 0 20 40 60 8085
Ambient temperature, °C

9. Current vs. voltage characteristics of output
at MOS portion
Ambient temperature: 25°C 77°F

‘0.20 I I I
< 01514 AQS221FR2S
&
£ 0.10
[§) AQS221FN2S
0.05
0
2 -15 -1 -05/]0 015 1 15 20
_Ol0‘27Voltage V_]
’ —0.0?
1 -0.0f“
-0.08
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RF SOP 4 Form A CxR10 Voltage-sensitive (AQS221FO2S)

10. Input current vs. input voltage
characteristics

Ambient temperature: 25°C
(Recommended input voltage: 5+0.5V)

20
T 15
g AQS221FN2S, AQS221FR2S
3
; 10 //
Q
£ /
I 5
0
3 7 5 6 7

— Input voltage, V

11. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C

108

10©

10°

Off state leakage current, A

AQ‘822‘1 FR2S
T

T

]
102 f 1| AQS221FN2S

[ T 1
0 10 20 30 40 50

— Load voltage, V

12. Turn on time vs. input voltage
characteristics

Load voltage: 10V (DC);

Continuous load current: 125mA (DC) R type,
20mA (DC) C type; Ambient temperature: 25°C

0.2
£0.15
&
£
5 \_ AQs221FR2S
° 0.1
£ \
0.05
AQS221FN2S
|
03 7 5 3 7

Input voltage, V

13. Turn off time vs. input voltage
characteristics

Load voltage: 10V (DC);

Continuous load current: 125mA (DC) R type,
20mA (DC) C type; Ambient temperature: 25°C

0.2
20.15
o)
£
5
2 ot
=1
= AQS221FR2S
0.05
AQS221FN2S
03 4 5 6 7

Input voltage, V

14. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4
Frequency: 1 MHz, 30m Vrms;
Ambient temperature: 25°C

30

25

20

Output capacitance, pF

N

AQ§221 FR%S

AQS221FN2S

0 10 éO éO 40 50
—— Applied voltage, V

15. Isolation vs. frequency characteristics
(50Q impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C

100 \\\
N
N
N

80 \\ N
o N N
© ™ ™
5 ool IR HIING
g N N
§ \\ !

40 \\ AQS221FN2S

\+H.L
20 HH
01 04 105 06 107 108

Frequency, Hz

16. Insertion loss vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C

2
% 15
@
3
S
R
2
AQS221FN2S
0.5
AQS221FR2S
I [ TITTI0
BTG 105 106 07
Frequency, Hz
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featuring low CxR
80V load voltage

Super miniature SSOP type PhotoMOS*

RF SSOP 1 Form A CxR

(AQY225R2V)

FEATURES

1. Low capacitance and on-resistance
with 80V load voltage

Output capacitance (Cout): 4.5pF (typ.)
ON resistance (Ron): 10.5Q (typ.)

2. Reduced package size

The bottom dimension has been reduced
by 60% and mounting space by 40%
compared to conventional SOP4-pin
type.

3. Mounting space has been reduced
and output signals have been
improved by using new flat lead
terminals.

Conventional
SOP type SSOP

—_ —

4 = L

Flat lead

4. High speed switching
Turn on time: 0.05ms (typ.)
Turn off time: 0.05ms (typ.)

TYPICAL APPLICATIONS

1. Measuring and testing equipment
IC tester, Liquid crystal driver tester,
Semiconductor performance tester,
Bare board tester, In-circuit tester,
function tester, etc.

2. Telecommunication and
broadcasting equipment

3. Medical equipment

4. Multi-point recorder

Warping, Thermo couple, etc.

PhotoMOS

TYPES

Output rating*1

Load voltage Load current

Tape and reel packing style*2 Packing quantity

Package - —
Picked from the 1/4-pin side

Picked from the 2/3-pin side in tape and reel

AC/DC dual use 80V 0.12A

SSOP AQY225R2VY

AQY225R2VW 3,500 pcs.

Notes: *1 Indicate the peak AC and DC values.

*2 Tape and reel is the standard packing style for SSOP.
For space reasons, the three initial letters of the part number “AQY” the package (SSOP) indicator “V” and the packing style indicator “Y” or “W” are not marked

on the relay.

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol AQY225R2V Remarks
LED forward current IF 50mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mW
Load voltage (peak AC) Vi 80V
Output Continuous load current I 0.12A Peak AC, DC
Peak load current Ipeak 0.3A A connection: 100 ms (1 shot), V.= DC
Power dissipation Pout 250mwW
Total power dissipation Pr 300mwW
1/0 isolation voltage Viso 1,500V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tst —40°C to +100°C —40°F to +212°F

ds_x615_en_aqy225r2v: 010611J
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RF SSOP 1 Form A CxR (AQY225R2V)

2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQY225R2V Condition
Typical 0.5 mA
LED t t IFon IL= A
operate curren Maximom F 30mA L=80m
Minimum 0.1 mA
Input LED turn off current - |Foff IL =80 mA
Typical 0.45 mA
Typical 1.32V (1.14Vatlr =5 mA
LED dropout voltage yplf:a Vr ( ar mA) IF =50 mA
Maximum 15V
Typical 10.5Q =
On resistance yp|f:a Ron le _ S mA
Maximum 150 IL=80 mA
Typical 4.5pF IF=0mA
Output Output capacitance Cout Ve=0V
Maximum 6 pF f=1 MHz
Typical 0.01 nA =
Off state leakage current yp|' ILeak le _0 mA
Maximum 10 nA Vi = Max.
Typical 0.05 ms IF=5mA
Turn on time* Ton V=10V
Maximum 0.5ms RL = 125Q
Typical 0.05 ms IF=5mA
Transfer Turn off time* Tort V=10V
characteristics Maximum 0.2 ms RL = 1250
Typical 0.8 pF =
1/0 capacitance yp|f:a Ciso P f 1 MHz
Maximum 1.5 pF Ve=0V
Initial 1/O isolation resistance Minimum Riso 1,000MQ 500V DC
*Turn on/Turn off time
Input
Output -
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
ltem Symbol Recommended value Unit
Input LED current I 5 mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.

REFERENCE DATA

16.Load current vs. ambient temperature 17.0n resistance vs. ambient temperature 18.Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 3 and 4 LED current: 5 mA; Load voltage: 10V (DC);
LED current: 5 mA; Load voltage: 10V (DC); Continuous load current: 80mA (DC)
Load current: 80mA (DC)
140 50 0.2
120
40 0.16
E 100 \\ o £
ey @ -
c o Q
o \ S £
S g N § 30 = 0.12
o \ ‘B 5
3 N : £
S 60 5§ 2 P
0 0.08 o =
40 //— |~
10 — 0.04
20 I —
% 20 0 20 40 60 808 100 0 20 0 20 40 60 8% "0 20 0 20 40 60 808
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
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RF SSOP 1 Form A CxR (AQY225R2V)

19.Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: 10V (DC);

Continuous load current: 80mA (DC)
0.2

0.16

0.12 \\

0.08 N

AN

0.04 S~

Turn off time, ms

40 20 0 20 40 60 8085
Ambient temperature, °C

20.LED operate current vs. ambient
temperature characteristics
Load voltage: 10V (DC);

Continuous load current: 80mA (DC)
5

LED operate current, mA

//

[

40 20 0 20 40 60 8085
—— Ambient temperature, °C

21.LED turn off current vs. ambient
temperature characteristics

Load voltage: 10V (DC);
Continuous load current: 80mA (DC)

5
<
E 4
£
S
3
e 3
o
£
3
2 (%)
g 2 Q
n =
o
S
1 — 2
/
T o
0

40 20 0 20 40 60 8085
—— Ambient temperature, °C

22.LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15

>

s 14

(=2

% \\\

> N

3 13 ‘\\

‘g \\\\\ T~ 50mA

Q12 \‘\ \\ 30mA

n \t\\‘ZOm;A
1.1 P~ 10mA

\‘SmA

1.0

40 20 0 20 40 60 8085 100
Ambient temperature, °C

23.Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

250
€ +200
‘5»150
31100
50
20 -1.5 -1.0 -05 05 1.0 15 20
-50 T
Voltage, V
-100
-150
-200
-250

24.0ff state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

-
e
o

-
<
5

-
e
3

Off state leakage current, A

10"

0 10 20 30 40 50 60 70 80

Load voltage, V

25.Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4

Load voltage: 10V (DC); Continuous load current:

80mA (DC); Ambient temperature: 25°C 77°F
0.2

©
a

Turn on time, ms
o
I

0 10 20 30 40 50
LED forward current, mA

26.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4

Load voltage: 10V (DC); Continuous load current:

80mA (DC); Ambient temperature: 25°C 77°F
0.2

154
3

Turn off time, ms
o

0 10 20 30 40 50

LED forward current, mA

27.Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4

Frequency: 1 MHz, 30m Vrms; Ambient temperature:
25°C 77°F

10
L
< 8
[0
o
=
b
g 6
]
o
g
5 4
)
5 \.
0
0 20 40 60 80 100

Applied voltage, V
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n Miniature SOP4-pin type PhotoMOS”®
Panasonlc featuring low CxR RF SOP 1 Form A CxR
ideas for life 60V/80V load voltage (AQY220ROS)

FEATURES TYPICAL APPLICATIONS

43 44 . . . .
169 7 173 1. Low capacitance and low on 1. Measuring and testing equipment
121 resistance (Load voltage: 60 to 80V) IC tester, Liquid crystal driver tester,
AQY222R1S | AQY225R1S | AQY225R2S Semiconductor performance tester,
Output Bare board tester, In-circuit tester,
CAD Data Ca”pggitance 245pF | 37.5pF | 4.5pF ,
. (typ.) (typ.) (typ.) Function tester, etc.
mm inch (Cout) P ..
on 2. Telecommunication and
resistance 8-89) 3-89) 1(?-55)1 broadcasting equipment
| 4 (Ron) P P P 3. Medical equipment
O O . . i= i
IS 2. Miniature SOP4-pin package 4. Multi-point recorder
(W)4.3 x (L)4.4 x (H)2.1 mm Warping, Thermo couple
2 3 (W).169 x (L).173 x (H).083 inch
3. Low-level off-state leakage current
of typ. 0.01 nA (AQY225R2S)
4. Controls low-level analog signals
Output rating* Part No. Packing quantity
Load Load Package . : Tape and reel packirfg style
voltage current Tube packing style Picked from the Picked from the Tube Tape and reel
1/2-pin side 3/4-pin side
60V 0.5A AQY222R1S AQY222R1SX AQY222R1SZ 1 tube contains:
AC/DC 80V 0.35A i AQY225R1S AQY225R1SX AQY225R1SZ 100 pcs.
dual use SOP4-pin 1 batch contains: 1,000 pes.
80V 0.15A AQY225R2S AQY225R2SX AQY225R2SZ 2,000 pcs.

* Indicate the peak AC and DC values.
Note: For space reasons, the three initial letters of the part number “AQY”, the package (SOP) indicator “S” and the packing style indicator “X” or “Z” are not marked on the
relay. (Ex. the label for product number AQY222R1SX is 222R1)

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol AQY222R1S | AQY225R1S AQY225R2S Remarks
LED forward current IF 50mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mwW
Load voltage (peak AC) \ 60V 80V
Output Continuous load current I 0.5A 0.35A 0.15A Peak AC, DC
Peak load current Ipeak 1A 0.7A 0.45A 100 ms (1 shot), V.= DC
Power dissipation Pout 300mwW
Total power dissipation Pr 350mwW
1/0 isolation voltage Viso 1,500V AC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F
220 ds_x615_en_aqy22_r_s: 010611J
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RF SOP 1 Form A CxR (AQY220R0S)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol | AQY222R1S | AQY225R1S | AQY225R2S Condition
Typical 0.5 mA
LED t t IFon I = Max.
operate curren ryP—— F 30TA L ax
Minimum 0.1 mA
Input LED turn off current - IFoft IL = Max.
Typical 0.45 mA
Typical 1.32V (1.14 V at Ir = 5 mA
LED dropout voltage yplf:a VF ( & mA) Ir =50 mA
Maximum 1.5V
Typical 0.8Q 10.5Q =
On resistance yp|f:a Ron Ie _ 5mA
Maximum 1.20 150 IL = Max. 1)
Typical 24.5 pF 37.5pF 4.5 pF lF=0mA, f=1MHz, Ve=0V ©)
Output Output capacitance - Cout (amplitude of 30mV) %
Maximum 30 pF 45 pF 6.0 pF Measured from 10s onward after application €=
Typical 0.05 nA 0.03 nA 0.01 nA = =
Off state leakage current yp|' ILeak le _0 mA o
Maximum 10 nA Vi = Max.
Typical 0.15ms 0.25ms 0.05ms IF=5mA
Turn on time* Ton V=10V
Maximum 0.5ms 0.75ms 0.5ms RL =100Q
Typical 0.06 ms 0.08 ms 0.05 ms IF=5mA
Transfer Turn off time* Toi Vi =10V
characteristics Maximum 0.2ms RL =100Q
Typical 0.8 pF =
1/0 capacitance yp|f:a Ciso P f 1 MHz
Maximum 1.5pF V=0V
Initial I/O isolation resistance Minimum Riso 1,000MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
ltem Symbol Recommended value Unit
Input LED current I 5 mA

B For Dimensions, see Page 62.
B For Schematic and Wiring Diagrams, see Page 64.
B For Cautions for Use, see Page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.
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RF SOP 1 Form A CxR (AQY220R0S)
REFERENCE DATA

28.Load current vs. ambient temperature 29-(1) On resistance vs. ambient temperature 2.-(2) On resistance vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 3 and 4 Measured portion: between terminals 3 and 4
—40°F to +185°F LED current: 5 mA; Load voltage: Max. (DC) LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max. (DC) Continuous load current: Max. (DC)
600 ‘ ‘ 2 50
s00|—AQY222R1S
40
< \\ 3 1s o
£ 400 e e
5 AQY225R1S N 5 g
5 \ b r B 30
< 300 N g 2
g \ N c c
s o — O 20
200 // AQY222R1S
AQY222R2S — i AQY225R2S L
~ 0.5 |
100 ~] L I —
0 0 0
40 20 0 20 40 60 8085 100 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085

Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C

30.Turn on time vs. ambient temperature 31.Turn off time vs. ambient temperature 32.LED operate current vs. ambient
characteristics characteristics temperature characteristics
LED current: 5 mA; Load voltage: 10V (DC) LED current: 5 mA; Load voltage: 10V (DC) Load voltage: Max. (DC)
Continuous load current: 100mA (DC) Continuous load current: 100mA (DC) Continuous load current: Max. (DC)
0.5 0.5 2
<
0.4 4 0.4 \ E
g 17 t 15
- AQY225R1S E g
(9] 3
% 03 v E 03 \ °
S v 15} ©
c / / c \ \AQY225R1‘S g >
F o2 ~ £ 02 ° T
— N ‘ iy
L—T L—T AQY222R1S | ~AQY222R1S 4 /
L _A
0.1 01y \\ 08 LT
' AQY225R2S _|_—1" ’ I~ ~— —
A‘QYZZ‘SRZS \§=§ =
920 20 0 20 40 60 808 920 20 0 20 40 60 808 20 20 0 20 40 60 808
—— Ambient temperature, °C —— Ambient temperature, °C Ambient temperature, °C
33.LED turn off current vs. ambient 34.LED dropout voltage vs. ambient 35-(1) Current vs. voltage characteristics of
temperature characteristics temperature characteristics output at MOS portion
Load voltage: Max. (DC) LED current: 5 to 50 mA Measured portion: between terminals 3 and 4
Continuous load current: Max. (DC) Ambient temperature: 25°C 77°F
2 15 1.0
<los l
= YC |
< > 4 8los AQY222R1S
£ 2 ~ |
é 15 g \\ Gloa /
3 > \\ //
b 5 13 S~ ~— 0.2
S 3 ~ 50mA -1 -0.8-0.6-0.4-0.2
5 P N N S 70008
a T I B Sy ~ 30mA Y
] | oltage, V
] / 4 \\\\~ 20mA // 0d
05 ~ N T \
// 1.1 SN~ 10mA -0.6
|_—1 \\ n\
—T 5mA - o‘
20 20 0 20 40 60 808 100 20 0 20 40 60 808 100 -1
—— Ambient temperature, °C Ambient temperature, °C
222 ds_x615_en_aqy22_r_s: 010611J

paguogetanu ONEKTPOHHbIE KOMMOHEHTbI CO CKrnaga n noa 3akas



r.MuHck 1en.8(017)2005646 www.fotorele.net pene Panasonic NAIS minsk17@tut.by

RF SOP 1 Form A CxR (AQY220R0S)

8.-(2) Current vs. voltage characteristics of 8.-(3) Current vs. voltage characteristics of 36.0ff state leakage current vs. load voltage
output at MOS portion output at MOS portion characteristics
Measured portion: between terminals 3 and 4 Measured portion: between terminals 3 and 4 Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
0.5 250
< 3
<lo.4 E1200 L L < 10
5 £ AQY225R2S 15
——— %o.s—# — ©1150 g
o / ] 3
10.2 Ot+100
/| Aaveesris g 10°
0.1 —t+— 50 £
-1 -0.8-0.6-0.4-0.2 { { { 2.0 -1.5 -1.0 -0.5 °
0.2 0.4 0.6 0.8 05 1.0 1.5 20 2 1)
-0.1 — -50 — % 10° o)
/ | Voltage, V oltage, V ;,5 S
0.2 -100 AQY225R1S1
/ J 150 AQY222R1S| | %
7/ E u‘ N AQY225R2S =
o4 -200 107 (/ ‘ o
0.5 -250 0 20 40 60 80 100
Load voltage, V
37.Turn on time vs. LED forward current 38.Turn off time vs. LED forward current 39-(1) Output capacitance vs. applied voltage
characteristics characteristics characteristics
Measured portion: between terminals 3 and 4 Measured portion: between terminals 3 and 4 Measured portion: between terminals 3 and 4
Load voltage: 10V (DC) Load voltage: 10V (DC) Frequency: 1 MHz, 30m Vrms
Continuous load current: 100mA (DC) Continuous load current: 100mA (DC) Ambient temperature: 25°C 77°F
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
0.5 05 50
s
, 04 » 04 s 40
£ £ I
: g
£ o3 £ o3 g 30
5 5 S
c AQY225R1S c = \
P o2 P 02 £ 20
AQL(ZZZRLS AQY225R2S 3 \
\ o ] AQY225R1S o +AQY225R1S
0.1 t . —
AQY225R2S —T ! —
Q% ~— AQ‘Y222R‘18 AQYZZ‘ZF”S
0
0o 10 20 30 40 50 60 0 10 20 30 40 50 60 OO 20 40 60 80 100
—— LED forward current, mA LED forward current, mA Applied voltage, V
12.-(2) Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4
Frequency: 1 MHz, 30m Vrms
Ambient temperature: 25°C 77°F
10
s
g 8
g
:‘5
g 6
8
E
5 4
3 \
, —AQY225R2S
0
0 20 40 60 80 100
— Applied voltage, V
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Miniature SOP8-pin type
featuring low CxR with
high load voltage of 250V

FEATURES

1. With high load voltage of 250V, low
output capacitance and low on-
resistance.

Output capacitance (Cout): 33 pF (typ.)
On-resistance (Ron): 11Q (typ.)

2. 2-channel (Form A) in miniature
SOP8-pin package

minsk17 @tut.by

G“ us

PhotoMOS*
RF SOP 2 Form A CxR

(AQW223R2S)

TYPICAL APPLICATIONS

1. Measuring and testing equipment
IC tester, Liquid crystal driver tester,
Semiconductor performance tester,
Bare board tester, In-circuit tester,
Function tester, etc.

2. Telecommunication and
broadcasting equipment

mm inch . .
(W)4.4 x (L)9.37 x (H) 2.1 mm 3. Medical equipment
(W) .173x (L) .369 x (H) .083 inch 4. Multi-point recorder
3. Low-level off-state leakage current Warping, Thermo couple
of typ. 0.03 nA
& NOy S 4. Controls low-level analog signals
2 [$+-0d]
o— ‘el +—O
3 6
O— E——O
. | ¥ 5
o— WN'.O. ——o0
Output rating* Part No. Packing quantity
Load Load Package . y o . Tape and reel packlr?ug style . . 4 reel
voltage current ube packing style Picked from the Picked from the ube ape and ree
1/2/3/4-pin side 5/6/7/8-pin side
1 tube contains:
AC/DC . 50 pcs.
dual use 250V 0.14A SOP8-pin AQW223R2S AQW223R2SX AQW223R2SZ 1 batch contains: 1,000 pcs.
1,000 pcs.
* Indicate the peak AC and DC values.
Note: The packing style indicator “X” or “Z” is not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW223R2S Remarks
LED forward current IF 50 mA
Inout LED reverse voltage VR 5V
npu
P Peak forward current lrp 1A f=100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) ' 250V
Continuous load current I 0.14 A (0.17 A) Pe?!( AC, DC )
Output ( ): in case of using only 1a (1 channel)
Peak load current lpeak 042 A 100 ms (1 shot), V. = DC
Power dissipation Pout 600 mW
Total power dissipation Pr 650 mW
1/0 isolation voltage Viso 1,500 V AC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits -
Storage Tstg —40°C to +100°C —40°F to +212°F

224
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RF SOP 2 Form A CxR (AQW223R2S)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQW223R2S Condition
Typical 0.5mA
LED operate current - IFon I.=Max.
Maximum 3.0mA
Minimum 0.1mA
Input LED turn off current - IFoft l.=Max.
Typical 0.45mA
Typical 1.32V (1.14V at IrF=5mA)
LED dropout voltage - Vr IF=50mA
Maximum 1.5V
. Typical 11Q lF=5mA
On resistance - Ron _
Maximum 150 I.=Max. 8
Typical 33pF IF=0mA S
Output Output capacitance Cout f=1 MHz i)
Maximum 40pF Ve=0V _8
Typical 0.03nA - o
Off state leakage current yp - |Leak le _OmA
Maximum 10nA Vi=Max.
. Typical 0.15ms lF=5mA
Turn on time* - Ton _
Maximum 0.5ms l=Max.
Typical 0.05ms =
Transfer Turn off time* yp - Toft I;_SmA or 10mA
- Maximum 0.2ms l.=Max.
characteristics
Typical 0.8pF =
1/0O capacitance yp. Ciso P f 1_MHZ
Maximum 1.5pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000MQ 500V DC
*Turn on/Turn off time
Input
Output
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Iltem Symbol Recommended value Unit
Input LED current I 5 mA

H For Dimensions, see Page 62.
B For Schematic and Wiring Diagrams, see Page 65.
B For Cautions for Use, see Page 71.
B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical

representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, 7 and 8: LED current: 5 mA;
—40°F to +185°F LED current: 5 mA; Load voltage: Max. (DC);
Load voltage: Max. (DC); Continuous load current: Max. (DC)
Continuous load current: Max. (DC)
200 | | | 50 0.5
(Using only 1 channel)
40 0.4
E 150f-(Using 2 channels) G g
- [} -
5 N g £
£ \\ £ 30 = 0.3
3 12} c
< 100 . 3 5 L
[\ \ = =
ks \\ S 20 P 02 //
L LT
0 10 T 0.1 L
// ]
0 0 0
40 -20 0 20 40 60 8085 100 40 20 O 20 40 60 8085 40 20 O 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
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RF SOP 2 Form A CxR (AQW223R2S)

4. Turn off time vs. ambient temperature 5. LED operate current vs. ambient 6. LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Load voltage: Max. (DC); Load voltage: Max. (DC); Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC) Continuous load current: Max. (DC)
0.5 2 2
< <
» 04 E— E‘
QE,— g 1.5 é 1.5
£ 3 5
= 03 e £
o T s}
£ \ g 1 £ 1
P 02 3 3
TN S L 8 L
\ 7 // 7 //
0.5 — 0.5 -
0.1 N L1
N // ///
/ /
920 20 0 20 40 60 8% 020 20 0 20 40 60 80 %0 20 0 20 40 60 808
Ambient temperature, °C —— Ambient temperature, °C —— Ambient temperature, °C
7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output 9. Off state leakage current vs. load voltage
temperature characteristics at MOS portion characteristics
LED current: 5 to 50 mA Measured portion: between terminals 5 and 6, Measured portion: between terminals 5 and 6,
7 and 8; 7 and 8;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
1.5 ‘200
< < 10°
> E_—150 / 3,5,
o 1.4 S E
g \\ 2*100 / E
¢ I~ ™ S| / 210°
513 \\ %0 2
a ™~ I~ -25-2.0-1.5-1.0-0.5 Q@
£ o~ \\\ SomA 051015 20 25 o
g2 =~ ~ ~ " soma /| 50| —Votage, v— 3 10°
w \\ \~ I / oltage, ,5
I~ 20mA /
S~ T~ | -100
11 ~ F=10mA / \
I N / -150 10%
Y30 20 0 20 40 60 808 -200 0 20 40 60 80 100
Ambient temperature, °C Load voltage, V
10.Turn on time vs. LED forward current 11.Turn off time vs. LED forward current 12.0utput capacitance vs. applied voltage
characteristics characteristics characteristics
Measured portion: between terminals 5 and 6, 7 and 8; Measured portion: between terminals 5 and 6, 7 and 8; Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Load voltage: Max. (DC); Frequency: 1 MHz, 30 mVrms;
Continuous load current: Max. (DC); Continuous load current: Max. (DC); Ambient temperature: 25°C 77°F
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
0.5 02 50
\ s
» 04 o 0.16 s 40
£ E g
) aEf 8
£ 03 = 012 g 30
g \ £ g
S <] S
£ £ 5
P 02 P 008 & 20
)
|
\ ~ —] \
0.1 0.04 10 N
0 0 0
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
LED forward current, mA LED forward current, mA — Applied voltage, V
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)

Miniature SOP6-pin type
featuring low on-resistance
with 200V/400V
load voltage

®

PhotoMOS
RF SOP 1 Form A

Low on-resistance (AQV220NS)

FEATURES

1. Miniature SOP4-pin package

(W) 4.4 x (L) 6.3 x (H) 2.1 mm (W) .173x
(L) .248x (H) .083 inch —approx. 25% of
the volume and 50% of the footprint size
of DIP type PhotoMOS Relays.

3. Low-level off state leakage current
4. Controls low-level analog signals

PhotoMOS

TYPICAL APPLICATIONS

mm inch
(OIP) (SOP) * Telephones
] 5 Approx. 25% « Measuring instruments
O— O .
5 } Z ﬁii ° Volume Compu-ters
. Ed ¥ i - * Industrial robots
o " ° * High-speed inspection machines
Approx. 50%
Footprint @ - <§>
2. Low output capacitance and high
response speed
The capacitance between output
terminals is small; typ. 10pF. This
enables a fast operation speed of typ.
0.1ms (AQY224NS).
Output rating* Part No. Packing quantity
Load Load Package . y | : Tape and reel paCkIl"lg style . . el
voltage current ube packing style Picked from the Picked from the ube ape and ree
1/2/3-pin side 4/5/6-pin side
200V | 50mA AQV227NS AQV227NSX AQV227NSZ 1 tube contains:
AC/DC . 75 pcs.
SOP6-pin . 1,000 pcs.
dual use 1 batch contains:
400 V 40 mA AQV224NS AQV224NSX AQV224NSZ 1,000 pes
*Indicate the peak AC and DC values.
Note: For space reasons, the two initial letters of the part number “AQ” and the packing style indicator “X” or “Z” are not marked on the relay.
(Ex. the label for product number AQV227NS is V227NS)
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
ltem Symbol connection AQV227NS AQV224NS Remarks
LED forward current IF 50 mA
Inout LED reverse voltage Vr 5V
npu
P Peak forward current lep 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 200V 400 V
A 0.05A 0.04 A )
Continuous load current I B 0.06 A 0.05A g\ cgr::r;er](;tle(z:r:i.ozgaDl((:AC, pc
Output C 0.08 A 0.06 A ' )
Peak load current Ipeak 0.15A 0.12A CLc:rgﬁgctlon: 100 ms (1 shot),
Power dissipation Pout 450 mW
Total power dissipation Pr 500 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature | Operating Toor —40°C to +85°C —40°F fo +185°F t"é?\;“;ce‘r’gﬁﬁgz'”g atlow
limit:
mits Storage Too Z40°C to +100°C 40°F 10 +212°F

ds_x615_en_aqv22ns: 010611J
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2. Electrical characteristics (Ambient temperature: 25°C )
Type of
Iltem Symbol connection AQV227NS AQV224NS Remarks
Typical 0.7 mA
LED operate current - IFon — IL = Max.
Maximum 3 mA
Minimum 0.4 mA
Input LED turn off current - IFoft — IL = Max.
Typical 0.65 mA
Typical 1.25V (1.14 V at Ir = 5 mA)
LED dropout voltage - VF — IF =50 mA
Maximum 15V
Typical 300 70Q Ir=5mA
Ron A IL = Max.
Maximum 50 Q 100 Q Within 1 s on time
Typical 16 Q 55Q IF=5mA
On resistance - Ron B IL = Max.
Maximum 25Q 70Q Within 1 s on time
Typical 80 28Q IF=5mA
Output Ron c I = Max.
Maximum 125Q 350Q Within 1 s on time
Typical 10 pF lF=0
Output capacitance Cout Ve=0
Maximum 15 pF f=1MHz
Off state leakage current Maximum lieak — 10 nA le =_0
VL = Max.
Typical 0.12 0.1 =
Turn on time* yp|f:a Ton — ms ms le _ 5 mA
Maximum 0.5ms IL = Max.
Typical 0.05 ms =
Transfer Turn off time* YPL Tort — Ir = 5mA
- Maximum 0.2ms IL = Max.
characteristics Tvoical 08 oF
ca . =
1/0 capacitance yp|. Ciso — P f 1 MHz
Maximum 1.5 pF Ve=0
Initial 1/O isolation resistance | Minimum Riso — 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton
AL

-~ 90%

10%

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value

Unit

Input LED current

I

5

mA

B For Dimensions, see Page 62.

B For Schematic and Wiring Diagrams, see Page 65.
B For Cautions for Use, see Page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.
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RF SOP 1 Form A Low on-resistance (AQV220ONS)

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 4 and 6; LED current: 5 mA;
—40°F to +185°F LED current: 5 mA; Load voltage: Max. (DC);
Type of connection: A Load voltage: Max. (DC); Continuous load current: Max. (DC)
Continuous load current: Max. (DC)
120 1.0
150
- 100 08
£ G v o o
£ g &0 Aqvz2ans ] - o)
£ 100 g d £ o6 =
o 7] 4/ c [e]
o © 60 — S -
g c [y c (]
Jhu o 5 0.4 <
AQV227NS 20 = AQU227Ns AR
50 T AQV227NS_|
AQV224NS T~ —T 02 —"AQV224NS
‘ ‘ ~ 20 N LT
0
40 20 0 20 40 60 808100 026 20 0 20 40 60 8085 030 20 0 20 40 60 8085
Ambient temperature, °C ——— Ambient temperature, °C Ambient temperature, °C
4. Turn off time vs. ambient temperature 5. LED operate current vs. ambient 6. LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Load voltage: Max. (DC); Load voltage: Max. (DC);
Load voltage: Max. (DC); Continuous load current: Max. (DC) Continuous load current: Max. (DC)
Continuous load current: Max. (DC)
0.5 5 5
<
: g
0.4 = 4 4
1) S -
o =
£ 03 e 3 3 3
= s -
2 :
ERS \\ a 2 v 22
| Y w L
AQV227NS, / -
0.1 1 // 4 /,/
AQV224NST— L= AQV224NS AQV224NS AQV227NS|
AQU227NS — ‘ , = |
0 i
40 20 0 20 40 60 808 02020 0 20 40 60 &% 2020 0 20 40 60 &8
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
7. LED dropout voltage vs. ambient 8. Voltage vs. current characteristics of output 9. Off state leakage current
temperature characteristics at MOS portion Measured portion: between terminals 4 and 6;
Sample: All types; Measured portion: between terminals 5 and 6, Ambient temperature: 25°C 77°F
LED current: 5 to 50 mA 7 and 8;
Ambient temperature: 25°C 77°F .
15 r 150 10
< <
Z 14 2100 5
& N £ AQV227NS 3
ERFIE 3 50 v I AQV224NS g
3 \§ - | . | S0
s 1.2 3 o~ 2 L] o
5 1 ~ < ~ 2 3 4 < AQV224NS
a N ™~50mA Voltage, V — 8 —
m \\§§~30mA 1A 1o 9 2 —1
11 S~ 20mA o AQV227NS
\~10nI1A
~5mA -100 10"
1.0 | |
L [
020 20 0 20 40 60 W& -150 0 700 200 300 400
Ambient temperature, °C Load voltage, V
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RF SOP 1 Form A Low on-resistance (AQV220ONS)

10.LED forward current vs. turn on time
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC);
Continuous load current: Max. (DC);
Ambient temperature: 25°C 77°F
1.4

1.2

o

o
©

o
)

Turn on time, ms

\AQ 224NS,AQV227NS

\\

10 20 30 40 50 60
———— LED forward current, mA

I
IS

o
N

o
o

11.LED forward current vs. turn off time
characteristics

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

0.22

o
o
©

Turn off time, ms
<]
=

©
o

0.06

AQV224NS

\

AQV227NS

/
=

0 10 20 30 40 50 6
LED forward current, mA

12.Applied voltage vs. output capacitance
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz, 30 mVrms;
Ambient temperature: 25°C 77°F

12

10

Output capacitance, pF

4 N
NI L
T— AQV227NS

AQV224NS

0 |
0 20 40 60 80 100

—— Applied voltage, V

13.1solation characteristics
(50 Q2 impedance)

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

100
m 80
© N
g N
g 60 :
o N AQV224NS
“o N

40 1

AQV227NS N
™
20
0k
10° 10° 10° 107

Frequency, Hz

14.Insertion loss characteristics
(50 Q2 impedance)

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
6

o 5 AQV224NS
o
s 4
kel
15
£ 3
3
2 AQV227NS
2
1
0Ly
10* 10° 10° 107

——— Frequency, Hz
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low on-resistance with

DIP6-pin type featuring
200V/400V load voltage

PhotoMOS*
RF 1 Form A

Low on-resistance (AQV220ON)

FEATURES

1. Low output capacitance and high
response speed

The capacitance between output
terminals is small; typ. 10pF.

This enables a fast operation speed of
typ. 0.2ms.

2. High sensitivity and low on-
resistance

Max. 0.1 A of load current can be
controlled with input current of 5 mA.
The on resistance is less than our
conventional models.

TYPICAL APPLICATIONS

» Measuring instruments

» Communication equipment
» Computers

* Robots

PhotoMOS

; 6 3. Low-level off state leakage current
o— o
5 } Z S of typ. 0.03nA (AQV227N) _
. EH i 4. Controls low-level analog signals
o— "X o)
Part No.
Output rating* Packi tit
uiputrating Through hole Surface-mount terminal acking quantity
Package terminal
Load Load 9 Tape and reel packing style
volta Tube packing style Picked from the Picked from the Tube Tape and reel
ge | current o o
1/2/3-pin side 4/5/6-pin side
acipe | 200V | 7oma AQV227N AQV227NA AQV227NAX AQv2o7NAz | ! t“bseOCO”ta‘”S:
dual use DIP6-pin 1 batch ggi.tains: 1,000 pes.
400 V 50 mA AQV224N AQV224NA AQV224NAX AQV224NAZ 500 pcs
*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
ltem Symbol connection AQV227N(A) AQV224N(A) Remarks
LED forward current I 50 mA
Inout LED reverse voltage VR 5V
npu
P Peak forward current lrp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) \A 200V 400 V
A 0.07 A 0.05 A ]
Continuous load current I B 0.08 A 0.06 A A connection: Peak AC, DC
B, C connection: DC
Output C 0.10 A 0.08 A
Peak load current Ipeak 021A 015A A connection: 100 ms (1 shot),
VL =DC
Power dissipation Pout 360 mW
Total power dissipation Pr 410 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature | Operating Topr —40°C to +85°C —40°F to +185°F t"é‘r’:{fe‘::i?gz'”g at low
limits
m Storage Too Z40°C to +100°C —40°F (0 +212°F

ds_x615_en_aqv22n: 010611J
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RF 1 Form A Low on-resistance (AQV220ON)
2. Electrical characteristics (Ambient temperature: 25°C )
Type of
Iltem Symbol connection AQV227N(A) AQV224N(A) Remarks
LED operate current Typical | 0.9 mA IL = Max
P Maximum Fer 3.0 mA - '
Minimum 0.4 mA
Input LED turn off current - IFoft — IL = Max.
Typical 0.85 mA
Typical 1.25V (1.14 V at Ir = 5 mA)
LED dropout voltage - VF — IF =50 mA
Maximum 15V
Typical 300 70Q Ir=5mA
Ron A IL = Max.
Maximum 50 Q 100 Q Within 1 s on time
Typical 16 Q 55Q IF=5mA
On resistance - Ron B IL = Max.
Maximum 250 700Q Within 1 s on time
Typical 8Q 28 Q IF=5mA
Output Ron c IL = Max.
Maximum 125Q 350Q Within 1 s on time
Typical 10 pF lF=0
Output capacitance Cout — Ve=0
Maximum 15 pF f=1 MHz
Typical 0.03 nA 0.09 nA =
Off state leakage current yp|. ILeak — le _O
Maximum 10 nA Vi = Max.
Turn on time* Typical T 0.2 ms lr =5 mA
Maximum o 0.5ms IL = Max.
X Typical 0.08 ms IF=5mA
Turn off time* T —
Transfer Maximum o 0.2 ms It = Max.
characteristics -
1/0 capacitance Typical C 0.8 pF f=1MHz
P Maximum 0 1.5pF Ve =0
Initial 1/0 isolation resistance | Minimum Riso — 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton
—

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value

Unit

Input LED current I

5

mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.
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REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
Type of connection: A

150
<
£
£
8
£100
o
e}
©
S
\\A(‘)V227N
50 —]
|
A‘QV224N
% 20 0 20 40 60 8085100

—— Ambient temperature, °C

2. On resistance vs. ambient temperature

characteristics
Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

120
100
G v
@
g 80 aqvzaan L]
o L~
8 60 /4/
IS [y
40 AQV227N »
|
/
20 — |
0

-40 -20 0O 20 40 60 808
—— Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

Sample: AQV227N, AQV224N;

LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

1.0

0.8

(%2}

€

@

£06

c

o

S04

= .

= AQV227N
0.2 / AQV224N

— ]

020 20 0 20 40 60 8085

—— Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics

Sample: AQV227N, AQV224N;

LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

0.5

0.4

12}

3

@

Eo0s3

4=

(=]

c

202 \\

IOJ
AQV224N T
AQV227N

2020 0 20 40 60 808

——= Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Sample: AQV227N, AQV224N;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

5

<

£

= 4

c

o

3

o 3

©

[

&

o 2 »”

Y AQV227N_F
1 — )

|~ AQV224N

0

40 20 0 20 40 60 8085
—— Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics

Sample: AQV227N, AQV224N;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
<
£
€ 4
o
5
o
5 3
€
E
a2
= v
AQV224N //Ac‘zvzzm
056 20 0 20 40 60 8085

—— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

1.5
>
c14
& I~
13 R
=]
3 \\Q\
1.2 \‘\ —~ ~
° ~50mA
a ~
= \E\Q:ng
. Q‘wmA
™~
10 5mA
0,

40 -20 0 20 40 60 8085
—— Ambient temperature, °C

8. Current vs. voltage characteristics of output

at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
< 150

100
AQV227N _|

f AQV224N
=

N

\\

1 [ Current, m

ES

N

o)
<]

s

o3

Q

@

<

|

-
o
O-d4—0 -4 — —=

N
o

9. Off state leakage current

Sample: AQV227N, AQV224N;

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

10°

Off state leakage current, A
o

AQV224N
ot
FAQV227N
10™
0
100 200 300 400

— Load voltage, V
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10.Turn on time vs. LED forward current 11.Turn off time vs. LED forward current 12.0utput capacitance vs. applied voltage
characteristics characteristics characteristics
Sample: AQV227N, AQV224N; Sample: AQV227N, AQV224N; Measured portion: between terminals 4 and 6;
Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6; Frequency: 1 MHz, 30 mVrms;
Load voltage: Max. (DC); Load voltage: Max. (DC); Ambient temperature: 25°C
Continuous load current: Max. (DC); Continuous load current: Max. (DC);
Ambient temperature: 25°C Ambient temperature: 25°C
1.4 0.22
12
w
1.2 o
0.18 3 10
1) 2 S
£1.0 £ ol
~ @ [}
[ £ c 8
£0.14 Q
Eos ol g
& ° 5 6
',_;: 0.6 ‘ S0.10 AQV224N g
— AQV227N 4 N
0.4 // \Q\ AQV227N
\AQV224N-AQV297N 0.06 2 =
0.2 r AQV2‘24N
T 0
0076 20 30 40 50 60 0076 20 30 40 50 60 0 20 40 60 8 100
—= LED forward current, mA — = LED forward current, mA Applied voltage, V
13.1solation characteristics 14.Insertion loss characteristics
(50 Q2 impedance) (50 Q2 impedance)
Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C Ambient temperature: 25°C
6
100 5
o AQV224N
hel
o 80N g,
; N g
£ 60 TN g,
3 N [[AQy224] 5
12} (2]
1 w0 ,~..(‘ = AQV227N
AQV227N N 2
N
20 1
R 10° 10° 107 0%
10 10° 10° 107
—— Frequency, Hz —+ Frequency, Hz
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Miniature SOP8-pin type
featuring low on-resistance
with 200V load voltage

FEATURES

1. 2-channel (Form A) in SOP8-pin
package miniature

(W) 4.4 x (L)9.37 x (H) 2.1 mm (W) .173
% (L) .369 x (H) .083 inch —approx. 38%
of the volume and 66% of the footprint
size of DIP8-pin.

minsk17 @tut.by

G“ us

PhotoMOS*
RF SOP 2 Form A

Low on-resistance (AQW227NS)

TYPICAL APPLICATIONS

* Telephones

* Measuring instruments

» Computer input machines
* Industrial robots

PhotoMOS

mm inch
(DIP) (SOP)
Approx. 38%
1 8
o— N.O.j——0 Volume
2 [$+-0d] -
o— ‘e +—O
3 6
o— E—O
4 } 5 Approx. 66%
ST NGB8 PP 0
Footprint @ # <§>
2. Low output capacitance and high
response speed
The capacitance between output
terminals is small; typ. 10pF.
This enables a fast operation speed of
typ. 0.25ms.
3. Low-level off state leakage current
4. Controls low-level analog signals
Output rating* Part No. Packing quantity
Load Load Package . y | : Tape and reel paCkIl"lg style . . ) |
voltage current ube packing style Picked from the Picked from the ube ape and ree
1/2/3/4-pin side 5/6/7/8-pin side
1 tube contains:
AC/DC . 50 pcs.
dual use 200V 40mA SOP8-pin AQW227NS AQW227NSX AQW227NSZ 1 batch contains: 1,000 pcs.
1,000 pcs.
* Indicate the peak AC and DC values.
Note: The packing style indicator “X” or “Z” is not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Iltem Symbol AQW227NS Remarks
LED forward current I 50 mA
Inout LED reverse voltage VR 5V
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 200V
Continuous load current I 0.04 A (0.05A) Pe.a_k AC, DC )
Output ( ):in case of using only 1 channel
Peak load current Ipeak 0.15A 100 ms (1 shot), V. = DC
Power dissipation Pout 600 mW
Total power dissipation Pr 650 mW
1/0 isolation voltage Viso 1,500V AC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F

ds_x615_en_aqw227ns: 010611J
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RF SOP 2 Form A Low on-resistance (AQW227NS)

2. Electrical characteristics (Ambient temperature: 25°C )
Iltem Symbol AQW227NS Condition
Typical 0.7mA
LED It t IFon l.=Max.
operate curren ryP— F 3.0mA L=Max
Minimum 0.4mA
Input LED turn off current - |Foff I.=Max.
Typical 0.65mA
Typical 1.25V (1.14V at Ir,=5mA
LED dropout voltage ypllca Vr ( at I=SmA) IF=50mA
Maximum 1.5V
Typical 30Q [F=5mA
On resistance - Ron l.=Max.
Maximum 50Q Within 1 s on time
Typical 10pF [F==0mA
Output Output capacitance Cout Ve=0V
Maximum 15pF f=1 MHz
) I[F=0mA
Off state leakage current Maximum ILeak 10nA Vi=Max.
Typical 0.25 =
Turn on time* ypl'ca Ton ms IF_5mA
Maximum 0.5ms li=Max.
X Typical 0.08ms IF=5mA
T ff time* To
Transfer urm ofriime Maximum i 0.2ms l.=Max.
characteristics Tvoical 0.80F
ca . =
1/0 capacitance ypl, Ciso P f 1_MHZ
Maximum 1.5pF V=0V
Initial 1/O isolation resistance Minimum Riso 1,000MQ 500V DC
*Turn on/Turn off time
Input
Output
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

ltem Symbol Recommended value Unit
Input LED current I 5 mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, 7 and 8: LED current: 5 mA;
LED current: 5 mA; Load voltage: Max. (DC);
Load voltage: Max. (DC); Continuous load current: Max. (DC)
Continuous load current: Max. (DC)
0.07 120 1.0
0.06 100 .
‘é (Using only 1 channel) c o 7
- 0.05 @ £
g . | T\ S 80 g
2 (Using only 2 channels) N k5] E 0.6
3004 AN i S0
N g 5
k] N \ 2 60 o
c £
5003 \\\ IS F 0.4
40
0.02 N C y
| T | L~
|1 0.2 /
0.01 20 L—T
N—————]
% 20 0 20 40 60 8085100 %0 20 0 20 a0 60 8085 %0 20 0 20 40 60 8085
—— Ambient temperature, °C ——— Ambient temperature, °C ——— Ambient temperature, °C
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RF SOP 2 Form A Low on-resistance (AQW227NS)

4. Turn off time vs. ambient temperature 5. LED operate current vs. ambient 6. LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Load voltage: Max. (DC); Load voltage: Max. (DC); Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC) Continuous load current: Max. (DC)
0.5 5 5
< <
£
, 04 g g
(9] = =
£ 3 3
= 0.3 3 3
5 8 5
£ g s
2 02|\ S 2 P! 42
w / w ©)
a / — v E
0.1 1 / / 1 // %
~ £
__// // o
%0 20 0 20 20 60 8085 %020 0 20 40 60 08 20 20 0 20 20 60 8085
——— Ambient temperature, °C ——— Ambient temperature, °C Ambient temperature, °C
7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output 9. Off state leakage current vs. load voltage
temperature characteristics at MOS portion characteristics
LED current: 5 to 50 mA Measured portion: between terminals 5 and 6, Measured portion: between terminals 5 and 6,
7 and 8; 7 and 8;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
1.5 50 10°
40 <
> <
s 1.4 1S // €
S =130 e
8 N i‘:t*zo / 5
<] £ 74 ©
13 \‘\ 3 / S
=1 10 @ 4
o X~ 10°
g \\§\\ - / 3
512 \‘\ I~ 50mA 2 45 1 05/0 05 15 2 °
o \\§§\ 30mIA /—10 % %
14 Wy NZOmA A 20 \Voltage, V| ~.5- - |t
T~ 10mA /
\‘ 5mA 4 30 12
1.0 / 40 10
7t 50
40 20 0 20 40 60 8085 0 100 200 300 400
Ambient temperature, °C Load voltage, V
10.Turn on time vs. LED forward current 11.Turn off time vs. LED forward current 12.0utput capacitance vs. applied voltage
characteristics characteristics characteristics
Measured portion: between terminals 5 and 6, 7 and 8; Measured portion: between terminals 5 and 6, 7 and 8; Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Load voltage: Max. (DC); Frequency: 1 MHz, 30 mVrms;
Continuous load current: Max. (DC); Continuous load current: Max. (DC); Ambient temperature: 25°C 77°F
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
1.4 0.22
12
1.2 s
0.18 s 10
g 1.0 E’ é
E £ S 8
£ =0.14 g
c 08 = ©
o o o
= E 5 6
2 06 F0.10 1 \
[¢)
4 N
04 l // \
\ 006 =" 5
0.2 \
0 — 0 % 20 40 0 80 100
0 10 20 30 40 50 60 0 10 20 30 40 50 )
LED forward current, mA ——— LED forward current, mA Applied voltage, V
13.Isolation vs. frequency characteristics 14.Insertion loss vs. frequency characteristics
(50 Q2 impedance) (50 Q impedance)
Measured portion: between terminals 5 and 6, Measured portion: between terminals 5 and 6,
7 and 8; 7 and 8;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
6
100 5
@ m
T 80 N -;
S g’
k] 11 S
o 60 ~ S
@ N £ 3
N 2
40 N n
20 1
0o 10° 10° 107 )
1o 10° 10° 107
Frequency, Hz Frequency, Hz
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9.78 o

Height includes) & 7:31%9.808
standoff -
CAD Data
mm inch

: (1208 ;
e
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DIP8-pin type featuring
low on-resistance with
200V/400V load voltage

FEATURES

1. 2-channels (Form A) type with high
response speed, low leakage current
and low on-resistance.

2. Applicable for 2 Form A use as well
as two independent 1 Form A use

3. Low capacitance between output
terminals ensures high response
speed:

The capacitance between output
terminals is small; typ. 10 pF.

This enables for a fast operation speed of
typ. 0.2 ms.

4. High sensitivity and low on-
resistance:

Max. 0.07 A of load current can be
controlled with input current of 5 mA.
The on-resistance is less than our
conventional models.

5. Low-level off state leakage current
6. Controls low-level analog signals:
PhotoMOS relay features extremely low
closed-circuit offset voltages to enable
control of small analog signals without
distortion.

minsk17 @tut.by

AL

PhotoMOS*
RF 2 Form A

Low on-resistance (AQW220ON)

TYPICAL APPLICATIONS

* Measuring instruments
Scanner, IC checker, Board tester, etc.

TYPES

Part No.
Output rating* Packi tit
HpHtreng Through hole Surface-mount terminal acking quantity
Package terminal
Load Load 9 Tape and reel packing style
volta Tube packing style Picked from the | Picked from the Tube Tape and reel
ge current e .
1/2/3-pin side 4/5/6-pin side
AC/DC 200V 50 mA AQW227N AQW227NA AQW227NAX AQW227NAZ 1 tubse0 contains:
dual use DIP8-pin 1 batch ggi.tains: 1,000 pes.
400 V 40 mA AQW224N AQW224NA AQW224NAX AQW224NAZ 500 pes

*Indicate the peak AC and DC values.

Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol AQW227N(A) AQW224N(A) Remarks
LED forward current I 50 mA
Input LED reverse voltage VR 5V
Peak forward current IrP 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) A\ 200V 400 V
Continuous load current I 0.05A 0.04A Pe?k AC, DC .
Output (0.07 A) (0.05A) ():in case. of using only 1 channel
Peak load current Ik 0.15 A 0.12 A .o pection: 100 ms (1 shot),
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mW
1/0 isolation voltage Viso 1,500 V AC
;:'iri?sperature Operating Toor —40°C to +85°C —40°F {0 +185°F [:‘e‘r’:")ce‘r’;‘gfg':'“g at low
Storage Tstg —40°C to +100°C —40°F to +212°F
238 ds_x615_en_aqw22n: 010611J
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RF 2 Form A Low on-resistance (AQW220ON)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQW227N(A) | AQW224N(A) Remarks
Typical 0.9 mA
LED t t IFon IL = Max.
operate curren yP— F 30mA L ax
Minimum 0.4 mA
Input LED turn off current - |Foff IL = Max.
Typical 0.8 mA
Typical 125V (1.14 Vatlr =5 mA
LED dropout voltage yp|‘ca VF ( s mA) IF =50 mA
Maximum 1.5V
Typical 300 70Q IF=5mA
On resistance Ron IL = Max.
Maximum 50 Q 100 Q Within 1 s on time 8
Typical 10 pF lF=0 S
Output Output capacitance Cout Vs =0 ie)
Maximum 15 pF f=1MHz o
T
; IF=0
Off state leakage current Maximum ILeak 10 nA Vi = Max.
Typical 0.2 =
Turn on time* yp|F:a Ton ms Ir = 5mA
Maximum 0.5ms It = Max.
. Typical 0.08 ms IF=5mA
T ff time* To
Transfer urn ofttime Maximum " 0.2 ms I = Max.
characteristics Tvoical 0B oF
cal . =
1/0O capacitance ypl. Ciso P f 1 MHz
Maximum 1.5 pF Ve=0
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500 V DC

*Turn on/Turn off time

Input

Output

Ton
=

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem Symbol Recommended value Unit
Input LED current I 5 mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, LED current: 5 mA; Load voltage: Max. (DC);
—40°F to +185°F 7 and 8; LED current: 5 mA; Load voltage: Max. (DC); Continuous load current: Max. (DC)
When using 2 channels Continuous load current: Max. (DC)
140 120 1.0
120
100 08
E b v o
100 g g0 aawzzan] £
5 S g 06
£ 80 Z £-
g S 60 P c
kel = = S
g 60 5 — £
- AQW227N o 5 04
~ 0 = AQW227N
40 AQW224N S~ AQW227N| =
\§\ — | 02 —=T-AQW224N
20 - 20 L1
%0 20 0 20 40 60 808 100 %0 =0 0 20 40 B0 &% 2020 0 20 40 60 &
Ambient temperature, °C ——— Ambient temperature, °C Ambient temperature, °C
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RF 2 Form A Low on-resistance (AQW220ON)
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4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
0.5

0.4

o
w

Turn off time, ms

o
S
7

N

AQW224N]
AQW227N

40 20 0 20 40 60 8085
——— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

LED operate current, mA

A
AQW227N / 4

! ////fowzzm

40 20 0O 20 40 60 8085
—— Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

LED turn current, mA
w

2
4
1 A /‘/
/QW224N/ AQ‘W227‘N
0-40 -20 (‘) 20 40 60 8085

—— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

15

>

14

g ~~

§ 13 \\

g \\\\\

S 1.2 ™

S Y — N50mA

5 \\\§§~30mA

=44 NS~ 20mA
' T~ 10mA

K smA

1.0 |
o

40 20 0 20 40 60 8085
——— Ambient temperature, °C

8. Voltage vs. current characteristics of output
at MOS portion
Measured portion: between terminals 5 and 6,
7 and 8; Ambient temperature: 25°C 77°F
150
<

100!

AQW227N—|
AQW224N
)4

a
(=]

,-+—+fCurrent, m,

1 2 3 4
Voltage, V

N
N

-50

-100

-150

9. Off state leakage current
Measured portion: between terminals 5 and 6,
7 and 8;
Ambient temperature: 25°C 77°F
10°

Off state leakage current, A
o

AQW224N
|
AQW227N
10"
0 100 200 300 400

Load voltage, V

10.LED forward current vs. turn on time
characteristics
Measured portion: between terminals 5 and 6,
7 and 8; Load voltage: Max. (DC);
Continuous load current: Max. (DC);
Ambient temperature: 25°C 77°F
1.4

1.2

1.0

0.8

Turn on time ms

AQW224N-AQW227N

0970 20 a0 40 50 60

LED forward current, mA

11.LED forward current vs. turn off time
characteristics

Measured portion: between terminals 5 and 6,

7 and 8; Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

0.22
0.18
(2]
E
¢
£0.14
=
o
=4
2 0.10 ‘%‘W
AQW227N

0.06

0

0 10 20 30 40 50 60

—— LED forward current, mA

12.Applied voltage vs. output capacitance
characteristics
Measured portion: between terminals 5 and 6,

7 and 8; Frequency: 1 MHz, 30 mVrms;
Ambient temperature: 25°C 77°F

N

o

Output capacitance, pF

4 S
N
— AQW227N
T~— '§§1 |
AQW224N

6 |
0 20 40 60 80 100
Applied voltage, V

13.1solation characteristics
(50 Q2 impedance)

Measured portion: between terminals 5 and 6,
7 and 8;
Ambient temperature: 25°C 77°F

100
m 80
° N
5 n
= 60
3 Ny ||| AQw224N
“0 N

40 X

AQW227N N
N
20
0 Ll
10 10° 10° 10’

Frequency, Hz

14.Insertion loss characteristics
(50 Q2 impedance)

Measured portion: between terminals 5 and 6,
7 and 8;
Ambient temperature: 25°C 77°F

6

5
m
o
g 4
°
s
£ 3
Q
2 AQW227N
2
1
04y .
10° 10° 10° 10

—— Frequency, Hz
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Space-saving
SOP16-pin type
featuring low on-resistance
with 80V load voltage

Panasonic

ideas for life

FEATURES

1. 4-channel (4 Form A) in a small
SOP16-pin package

The device comes in a miniature SOP
measuring (W) 10.37 x (L) 4.4 x (H)
2.1mm (W) .408 x (L) .173 x (H)

mm inch .083inch— approx. 50% of the footprint
size of 8-pin (2-channel) type.

Il 1 016 Footprint
e i N e

+
S SE1

f - SOP 2-channel type AQS225R2S
50— —t—o0 12
6o 4/[1 @ﬂ 1 2. Low CxR and high response speed
o R I * Output capacitance: 4.5pF (typ.)
8;34/& 1 + On resistance: 10.5Q (typ.)

* Turn on time: 0.04ms (typ.)

3. Applicable for 4 Form A use, as well
as 4 independent 1 Form A

4. Low-level off state leakage current
of typ. 0.01nA

5. Controls low-level analog signals

minsk17 @tut.by

PhotoMOS*
RF SOP 4 Form A

Low on-resistance (AQS225R2S)

TYPICAL APPLICATIONS

For multi-circuit switching;

1. Measuring and testing equipment
IC tester, Liquid crystal driver tester,
Probe card, Bare board tester,
In-circuit tester, Function tester, etc.

2. Communication and broadcasting
equipment

3. Medical equipment

Ultrasonic wave diagnostic machine

4. Multi-point recorder

Warping, Thermo couple

PhotoMOS

TYPES

Output rating® Part No. Packing quantity
Load Load Package ; ' . Tape and reel palcking style
voltage current ube packing style Picked from the 1/2/3/4/5/ Picked from the 9{10{1 1/ Tube Tape and reel
6/7/8-pin side 12/13/14/15/16-pin side
1 tube contains:
dﬁglnage 80V 70mA SOP16-pin AQS225R2S AQS225R2SX AQS225R2S8Z 1 batig ggri.tains: 1,000 pcs.
1,000 pcs.
* Indicate the peak AC and DC values.
Notes: 1. The packing style indicator “X” or “Z” is not marked on the relay.
2. For types with a built-in resistor, see page 213.
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Iltem Symbol AQS225R2S Remarks
LED forward current I 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 80V
Output Continuous load current I 0.07 A Peak AC, DC
Peak load current Ipeak 02A 100 ms (1 shot), V.= DC
Power dissipation Pout 600 mW
Total power dissipation Pr 650 mW
1/0 isolatiom voltage Viso 1,500 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F

ds_x615_en_aqs225r2s: 010611D
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RF SOP 4 Form A Low on-resistance (AQS225R2S)
2. Electrical characteristics (Ambient temperature: 25°C )
Iltem Symbol AQS225R2S Condition
Typical 0.9 mA
LED t t IFon I = Max.
operate curren ryP— F 3TA L ax
Minimum 0.3 mA
Input LED turn off current - IFoft IL = Max.
Typical 0.85 mA
Typical 125V (1.14 V at Ir =5 mA
LED dropout voltage ypllca VF ( ar mA) Ir =50 mA
Maximum 15V
Typical 10.5Q IF=5mA
On resistance - Ron IL = Max.
Maximum 150 Within 1 s on time
Typical 4.5pF lF=0
Output Output capacitance Cout Ve=0V
Maximum 6 pF f=1 MHz
Typical 0.01 nA F=0
Off state leak t |
state leakage curren Maximom Leak 10TA Vi = Max.
. Typical 0.04 ms IF=5mA
Turn on time* - Ton _
Maximum 0.3 ms IL = Max.
. Typical 0.07 ms IF=5mA
T ff time* T
Transfer o urn off time Maximom off 02 ms I = Max.
characteristics
X Typical 0.8 pF f=1 MHz
1/0 capacitance - Ciso _
Maximum 1.5 pF Vs =0
Initial 1/O isolation resistance Minimum Riso 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem Symbol

Recommended value Unit

Input LED current I

5 mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 67.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical

representative.

For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

2. On resistance vs. ambient temperature
characteristics

LED current: 5 mA;
Continuous load current: 70 mA (DC)

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 80 V (DC);
Continuous load current: 70 mA (DC)

pagvoaertanm
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100 50 0.25
E 80 a 40 E, 0.2
- @ -
= o [}
o \\ 5 4 £ 01
= kd zo 5
3 \ ? 5
B < 5
=]
S 40 O 20 = 041
/' L=
20 10 0.05
—/
| et =]
0 0 0
40 20 O 20 40 60 8085 100 40 -20 O 60 8085 100 -40  -20 40 60 8085100
— Ambient temperature, °C — Ambient temperature, °C — Ambient temperature, °C
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RF SOP 4 Form A Low on-resistance (AQS225R2S)

4. Turn off time vs. ambient temperature 5. LED operate current vs. ambient 6. LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Load voltage: 80 V (DC); Continuous load current: 70 mA (DC) Continuous load current: 70 mA (DC)
Continuous load current: 70 mA (DC)
0.25 25 25
z z
2 0.2 = 2 = 2
- 4 g
£ 3 3
= 0.15 o 15 e 15
B © o
= g 5
P o4 — S a a 1 @
T [a]
| a // u // g
LT / [e]
0.05 05 L 05 ©
=T —— c
o
0 0 0
40 -20 0 20 40 60 8085 100 40 -20 0 20 40 60 8085 100 40 20 0 20 40 60 8085 100
— Ambient temperature, °C —— Ambient temperature, °C —— Ambient temperature, °C
7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output 9. Off state leakage current vs. load voltage
temperature characteristics at MOS portion characteristics
LED current: 5 to 50 mA Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
1.5 ‘ 80
< 10°
<-60 / e
Z 4 E / &
g, : \\ 5740 / 'g
e~ [T 3-20 §o°
5 13 ~— T~ =
g \t\ ~~s0ma l 0 8
5 Q\ ~ 2 15 4 05 fo 05 1 15 g
a 1.2 = B 10°
a ~ = 30mA -20 1 Voltage, V— 10
~ \\\\‘ 20mA / 5
N N~ -40
1.1 S ™~ 10mA /
. | /
‘5m/—|\ / -60 1072 Vet
1 -
40 20 0 20 40 60 808 100 8 o 2 40 60 8 100
—— Ambient temperature, °C Load voltage, V
10.Turn on time vs. LED forward current 11.Turn off time vs. LED forward current 12.0utput capacitance vs. applied voltage
characteristics characteristics characteristics
Load voltage: 80 V (DC); Continuous load current: Load voltage: 80 V (DC); Continuous load current: Frequency: 1 MHz, 30 m Vrms;
70 mA (DC); Ambient temperature: 25°C 77°F 70 mA (DC); Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
0.25 0.25 10
s
w 02 » 0.2 s 8
£ £ 8
o) o) 5]
£ 015 Z 015 g 6
5} o 8
€ S =
= 5 3
T 0.1 T 0.1 /'/ §_ 4 \\
0.05 \\ 0.05 I 2
0 0 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 20 40 60 80 100
— LED forward current, mA — LED forward current, mA —— Applied voltage, V
13.Isolation vs. frequency characteristics 14.Insertion loss vs. frequency characteristics
(50Q impedance) (50Q impedance)
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
100 2
\\
80 [N o
o \,\ T 15
e N g
S 60 y c
kS \‘n ‘g
S \ @ 1
40 4
\,..
0.5
20
O (r(r 0 ‘)‘)
10 10° 10° 107 10 10° 108 107
— Frequency, Hz — Frequency, Hz
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GNUS (Standard type) GNUS

(Reinforced type)

DIP6-pin type
with low on-resistance
and high cost-performance

HE 1 Form A

(AQV250)

FEATURES

1. Low on-resistance of typ. 0.6
(AQV251)

2. Reinforced insulation type of 5,000V
1/0 isolation available

3. Wide variation of 40V to 1,500V load
voltage

TYPICAL APPLICATIONS

» High-speed inspection machines
» Telephone equipment
» Data communication equipment

mm inch
1 6
o— N o
a
gy
3| Tl g
Part No.
Output rating* Packi tit
uiput rating Through hole Surface-mount terminal acking quantity
. . terminal
1/0 isolation Package -
Load Load Tape and reel packing style
volta Tube packing style Picked from the | Picked from the Tube Tape and reel
ge | current L o
1/2/3-pin side 4/5/6-pin side
40V 500 mA AQV251 AQV251A AQV251AX AQV251AZ
60 vV 400 mA AQV252 AQV252A AQV252AX AQV252AZ
100V | 350 mA AQV255 AQV255A AQV255AX AQV255AZ
1,500V 200V | 250 mA AQV257 AQV257A AQV257AX AQV257AZ 1 tube contains:
AC/DC 250V | 200 mA , AQV253 AQV253A AQV253AX AQV253AZ 50 pes.
DIP6-pin - 1,000 pcs.
dual use 400V | 150 mA AQV254 AQV254A AQV254AX AQV254AZ 1 batch contains:
1,000V | 30 mA AQV259 AQV259A AQV259AX AQV259A7 500 pes.
1,500V | 20 mA AQV258 AQV258A AQV258AX AQV258AZ
Reinforced | 250V | 200 mA AQV253H AQV253HA AQV253HAX | AQV253HAZ
5,000V 400V | 150 mA AQV254H AQV254HA AQV254HAX AQV254HAZ
*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Sym- Type of
Item g’ol connec- |AQV251(A)|AQV252(A)[AQV255(A) |AQV257(A)| AQV253(A)| AQV254(A) | AQV259(A) | AQV258(A) | AQV253H(A) |AQV254H(A) Remarks
tion
LED forward current I3 50 mA
5 LED reverse voltage VR 5V
g =100 Hz
C ’
£ | Peak forward current lep 1A Duty factor +0.1%
Power dissipation Pin 75 mW
Load voltage Vi 40v | eov | 100v | 200v | 250V | 400V |1,000Vv|1,500V | 250V | 400V
(peak AC)
| continuous load A 0.5A | 04A | 035A | 025A | 02A [ 0.15A | 0.03A [ 0.02A | 02A [ 0.15A | A connection:
2 current I B 0.7A 0.6A 0.45A | 0.35A 0.3A 0.18 A | 0.04 A | 0.025A| 0.3A 0.18 A | Peak AC, DC
3 c 1.0A [ 08A [ 070A [ 05A | 04A [025A [ 005A [ 004A [ 04A | 0.25A |B: C connection: DC
Peak load current Ipeat 18A | 15A | 1.0A | 075A | 06A | 05A | 0.09A | 0.06A | 06A | 05A |A connection: 100 ms
(1 shot) VL. = DC
Power dissipation Pout 360 mW
Total power dissipation Pr 410 mW
1/0 isolation voltage Viso 1,500 V AC 5,000 VAC
Temperature | Operating | Tow —40°C to +85°C —40°F {0 +185°F :‘;;’V”;g%’;i‘igzrr‘gsat
limits
Storage Tstg —40°C to +100°C —40°F to +212°F
244 ds_x615_en_aqv25: 010611J
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HE 1 Form A (AQV250)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

| Type
Item Sg’gl’ of con- [AQV251(A)|AQV252(A)| AQV255(A)|AQV257(A)| AQV253(A)[AQV254(A) |AQV259(A) | AQV258(A) |AQV253H(A) [AQV254H(A)| Condition
nection
Typical 0.9 mA 1.4 mA
LED operate current - IFon — IL = Max.
Maximum 3 mA
5 Minimum 0.4 mA
2| LED ff | — IL = Max.
g turn off current Typical Foff 0BTA T3mA L ax
Typical 1.25V (1.14 V at Ir = 5 mA)
LED dropout voltage - Vr — IF =50 mA
Maximum 1.5V
. lF=5mA [
Typical 0.6 Q 0.74 1.8Q 26Q 55Q 124 Q 85Q 345 Q 55Q 124 Q L = Max (@)
Ron A o =
. Within 1s e}
Maximum 10 140Q 250 40 8Q 16 Q 200Q | 500 Q 8Q 16 Q on time =
F=5mA [
Typical 030 0370 | 090 | 140 | 270 | 620 | 600 | 3450 | 270 | 620 |F = Mm o
%5 | On resistance Ron B VLVi_thina: s
% Maximum 05Q 0.7Q 1.25Q 2Q 40 8Q 100 Q 500 Q 40 8Q fi
(@] on time
Typical 0150 | 0180 | 0450 | 070 | 140 | 310 | 300 | 1600 | 140 | 310 :Fffﬂgf‘
Ron c PP
Maximum 0250 | 0350 | 0630 | 10 20 40 | s00 | 2500 | 20 | 40 Z\th; s
Off state leakage ) IF=0mA
current Maximum | Iieak — 1 pA 10 pA 1 pA Vi = Max.
13 . Typical 1.7ms | 14ms | 09ms | 1.5ms [ 0.8ms | 0.8ms 0.6ms |0.35ms | 2.4ms 1.8ms |[Ir=5mA
2| Turn on time* - Ton — -
B3 Maximum 3ms 2ms 3ms 2ms 1ms 4ms 3ms |I=Max.
% . Typical 0.07 ms 0.09ms| 0.1 ms | 0.06 ms | 0.05 ms 0.04 ms 0.06 ms | 0.05ms || =5 mA
& | Turn off time* - Toft — _
5 Maximum 0.2ms IL = Max.
S Typical 1.3 pF =
% | I/0 capacitance ypl, Ciso — P (/ 1 MCZ
£ Maximum 3 pF 5=0
& [ Initial 1/0 isolation
= . Minimum Riso — 1,000 MQ 500V DC
resistance
*Turn on/Turn off time
Input
Output
Ton
Please obey the following conditions to ensure proper relay operation and resetting.
Item Symbol Recommended value Unit
Input LED current I Standard type: 5 mA

Reinforced insulation type: 5 to 10

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical

representative.

For more information, see page 80.
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REFERENCE DATA

1-(1) Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F ;
Type of connection: A

0.6
< AQV251
< 0.5
& LN
S o4 AQV252 N
o AQV255 N
S os ! X
- AQV257 AN
AQV253(H) SN NN
02 O s
\\\\
0.1 —
N
0

40 -20 0O 20 40 60 8085100
—— Ambient temperature, °C

1.-(2) Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F ;
Type of connection: A

50
<
£
£ 40
9]
5
§ % AQVZSQ\
S | N
2 AQV25 N
~~ ~N
\ N
10 ~

Q40 20 0 20 40 60 8085100
Ambient temperature, °C

2-(1) On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA;
Continuous load current: Max. (DC)

2.0
1.8

o 16

g 14 AQV255

g2 /4/

8 10| L——1 L

c AQV25,

o T
0.8 -
0.6 " 4/

) L
04l —1 _—T" AQV251
0.2

0

40 20 0 20 40 60 80
Ambient temperature, °C

2.-(2) On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA;
Continuous load current: Max. (DC)

20
18 4

o 16 AQV254(H)

g 14

Q y

c

g 12 //

8 10 ,/

S 8 /

”
. LT AQV253(H)|_—1
4 —
AQV257

2 —
0

40 20 0 20 40 60 8085
Ambient temperature, °C

2.-(3) On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA;
Continuous load current: 30 mA (DC)

500
y
400
e AQV25
o
£ 300 /
k] r
2 v
c L~
© 200 (-
100 AQV259 | —
—
0

40 20 0 20 40 60 808
Ambient temperature, °C

3-(1) Turn on time vs. ambient temperature
characteristics

LED current: 5 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
4 |

Turn on time, ms
w
5_5 N

N <

o N

N g

N

=

I

\ A\
W
W NN

|\

40 -20 0 20 40 60 808
Ambient temperature, °C

3.-(2) Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5

Turn on time, ms
w

=

-40 -20 0 20 40 60 8085
——— Ambient temperature, °C

4-(1) Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
0.4

o
w

Turn off time, ms
o
N

\

\\ AQV251,AQV252,AQV255

/aa

AQV253,AQV257

AQV259,AQV258
-40 20 0 20 40 60 8085

——— Ambient temperature, °C

4.-(2) Turn off time vs. ambient temperature
characteristics

Sample: AQV253H, AQV254H
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

05
» 04
g
g
= 0.3
=
o
=
F 02
0.1 \\\
\\\—
0

40 -20 O 20 40 60 8085
——— Ambient temperature, °C

5-(1) LED operate current vs. ambient
temperature characteristics

Sample: AQV251, AQV252, AQV253, AQV254,

AQV259; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

4
<
£
5 3
s
o
[0)
T
g 2 /’
[a]
w
- /
1 —
0

40 20 0 20 40 60 8085
Ambient temperature, °C

5.-(2) LED operate current vs. ambient
temperature characteristics

Sample: AQV253H,AQV254H;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

5

<

£

- 4

c

o

g

o 3

©

2 /’

O2

o

- //
! /,/

/

40 20 O 20 40 60 8085
Ambient temperature, °C

6-(1) LED turn off current vs. ambient
temperature characteristics

Sample: AQV251, AQV252, AQV253, AQV254,

AQV259; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
4

LED turn off current, mA

Y

//

//

40 20 0 20 40 60 8085
Ambient temperature, °C

246
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HE 1 Form A (AQV250)

6.-(2) LED turn off current vs. ambient
temperature characteristics
Sample: AQV251, AQV252, AQV253, AQV254,
AQV259; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

LED turn off current, mA
w

o

1 /’/
-40 20 O 20 40 60 808
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.5
>
o 1.4
8
S o~
§_ \\\\
= 1.2 S ,
E ‘\ \\~ 50mA
4 \\\§\ 30mA
11 > 20mA
_ >~ 10mA
\\ 5MA
1.0 |
0-40 20 0 20 40 60 8085

Ambient temperature, °C

8-(1) Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

f —
< " [AQuest |
§ 0.4l JAQV252
£ 04— Aqu2s5
O 0.3 /+AQV257+—
1/ |’ AGV253(H)
AQV254(H)
0.1 i i

L~ 0408 12162024
7 -0.1 —-Voltage, V]

l -0.2
/03
-0.4
-0.5
-0.6

NN 2

8.-(2) Current vs. voltage characteristics of
output at MOS portion

Sample: AQV259

Measured portion: between terminals 4 and 6;

Ambient temperature: 25°C 77°F

40
< [
‘530 AQV259
[l
£ 20 9V258
[$)
10 )od
N L~
8 6 -4 -2
2 4 6
// 10 Voltage, V
- -20
-30
-40

9-(1). Off state leakage current vs. load voltage
characteristics

Sample: AQV259;

Measured portion: between terminals 4 and 6;

Ambient temperature: 25°C 77°F

<100
g
@
5
o
(]
g10°
©
2
[0
k<
7] -
5100 —
10%g 20 40 60 80 100

Load voltage, V

9-(2). Off state leakage current vs. load voltage
characteristics

Sample: AQV254H;

Measured portion: between terminals 4 and 6;

Ambient temperature: 25°C 77°F

N
<

o

-
e

Off state leakage current, A

e

107 20 40 60 80 100
Load voltage, V

10-(1). Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F

3.0

25
12}
g
@ 2.0
£
= \AC V251
S 15
£
] AQV252

10 |

AQV253, AQV254, AQV257, AQV255
05 NS
~_AQV259
N
0 — AQV258

0 10 20 30 40 50 60
——— LED current, mA

10-(2). Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F
12

10

Turn on time, ms
(o]

AQV253H
2 \/ |
\ AQ‘V254I-?
0 | I
0 10 20 30 40 50 60

— LED current, mA

11-(1). Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F
0.12

©
o

o
o
@

AQV251.252 255

Turn off time, ms
o
o
[+

|\ | ———TAQV253,257
[ — AQV254
k/;/ |
0.04 L N—=—" AQV259,258
N—
0.02
0

0 10 20 30 40 50 60
LED Current, mA

11-(2). Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F
0.12

0.10

o
o
@®

AQV253H,254H

[
I
k//

Turn on time, ms
o
o
()

o
o
=

o
o
©

0 10 20 30 40 50
LED current, mA

12-(1) Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;

Ambient temperature: 25°C 77°F

600

a
o
o

N
o
o

W
o
o

n
o
o

——— Output capacitance, pF

-
o
o

\\ AQV251, AQV252

i
. | AQV253(H), AQV254(H)I 257
0 10 20 30 40 50 60

—— Applied voltage, V

12.-(2) Output capacitance vs. applied voltage
characteristics

Sample: AQV259;

Measured portion: between terminals 4 and 6;

Frequency: 1 MHz; Ambient temperature: 25°C 77°F
120

o
o

o]
o

Output capacitance, pF

B [=2]
o o

N

~N

n
o

S~—

0 10 20 30 40 50 60
—— Applied voltage, V
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Miniature SOP6-pin type
with high capacity
of 1.25A load current

Panasonic

ideas for life

FEATURES

1. High capacity in a miniature SOP
package

Continuous load current: 1.25A

Load voltage: 80V

2. Greatly improved specifications

4.4

6.3 :
248 7
2.0
2679

minsk17 @tut.by

GNIIS

PhotoMOS*
HE SOP 1 Form A

High Capacity (AQV255GS)

TYPICAL APPLICATIONS

 Security equipment
« Fire-preventing system
* Measuring instruments

mm inch e
allow you to use this in place of
mercury and mechanical relays.

1 6

o— T

y
gy
3 S AN
Output rating* Part No. Packing quantit
utpu | | u I
P 9 Surface-mount terminal 94 y
Package Tape and reel packing style
Load Load ’ - -
volta Tube packing style Picked from the Picked from the Tube Tape and reel
ge | current e L
1/2/3-pin side 4/5/6-pin side
1 tube contains:
AC/DC . 75 pcs.
dual use 80V 1.25A | SOP6-pin AQV255GS AQV255GSX AQV255GSZ 1 batch contains: 1,000 pcs.
1,500 pcs.

*Indicate the peak AC and DC values.

Note: For space reasons, the two initial letters of the part number “AQ” and the packing style indicator “X” or “Z” are not marked on the relay.

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol C;ynpeecg;n AQV255GS Remarks
LED forward current I 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 80V
A 1.25A )
Output Continuous load current I B 1.75A S,Cg::r:;?e%r;i:oz?aDkCAC’ pe
C 25A
Peak load current Ipeak 3A 100ms (1 shot), VL. = DC
Power dissipation Pout 450 mW
Total power dissipation Pr 500 mW
1/0 isolation voltage Viso 1,500 V AC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits
Storage Tstg —40°C to +100°C —40°F to +212°F
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HE SOP 1 Form A High Capacity (AQV255GS)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol | Type of connection AQV255GS Condition
Typical 0.5 mA
LED operate current yplf:a IFon — m It = 100mA
Maximum 3 mA
Minimum 0.2 mA
Input LED turn off current - |Foff — It = 100mA
Typical 0.4 mA
Typical 132V (1.14Vatlr =5 mA
LED dropout voltage yplf:a VF — ( & mA) IF =50 mA
Maximum 15V
Typical 0.09Q
YPK Ron A
Maximum 0.15Q %)
.05Q
On resistance yplf:a Ron B IL = Max. =
Output Maximum 0.12Q Within 1 s on time o)
Typical 0.03 0 s
YPK Ron c <
Maximum 01Q o
Off state leakage current Maximum ILeak — 1 pA IF=0 mA, VL= Max.
Typical 1.3 = =
Turn on time* YPIFa Ton o ms IF _5 mA, I =100 mA
Maximum 5ms Vi=10V
Typical 0.1 = =
Turn off time* ypl-ca Toft — ms Ie _5 mA, I = 100 mA
Maximum 0.5ms Ve=10V
Transfer -
characteristics | /0 capacitance Typical Ciso — 0.8 pF f=1MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso — 1,000 MQ 500V DC
o ) . IF =5 mA, duty = 50%
Max. switching frequency Maximum — — 5 times/s Vix =100 V-A

*Turn on/Turn off time

Input

Output

Ton
=

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol

Recommended value Unit

I

Input LED current

51010 mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical

representative.
For more information, see page 80.

REFERENCE DATA

13.Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

3
C co‘nnecti‘on

< \
£, AN
g B connection \
$ T T INCN
S A connection \ \\

1 \\\\\

\~
940 20 O 20 40 60 8085 100

Ambient temperature, °C

14.0n resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max.(DC)

1
o 0.8
)
o
g
B 0.6
73
o
c
O 04
0.2
._——__—,_
0
40 -20 O 20 40 60 8085

Ambient temperature, °C

15.Turn on time vs. ambient temperature

characteristics

LED current: 5 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

5
4
[22]
1S
g
= 3
c
S)
£
=]
[t 2 /,
1
L—
1 —
0
40 20 O 20 40 60 8085

Ambient temperature, °C
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16.Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)
0.5

0.4

0.3

Turn off time, ms

0.1

40 20 0 20 40 60 8085
—— Ambient temperature, °C

17.LED operate current vs. ambient
temperature characteristics

Load voltage: 10 V (DC);
Continuous load current: 100mA (DC)

5
<
E 4
€
<]
5
o
o 3
©
[
Q
o
n 2
m
|
1 g
_/
’——_
0

40 20 0 20 40 60 8085
—— Ambient temperature, °C

18.LED turn off current vs. ambient
temperature characteristics
Load voltage: 10 V (DC);

Continuous load current: 100mA (DC)
5

LED turn off current, mA
w

I, o
I,
e

40 20 0 20 40 60 8085
—— Ambient temperature, °C

19.LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15

>

R I

‘g 1.3 \\\\

§ \\t\\\‘SJmA

2 12T ~ T~ F3ma

n \\\\~23mA
11 \\\\\wmA

\~5mA

1

A

0 20 0 20 40 60 8085
Ambient temperature, °C

20.Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
2

LA

[
~

Current

(=)
o
S
IS
o
n

<>

Voltage,

S

21.0ff state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

Q
3

Q
)

e
o

Off state leakage current, A

Q
5

0 10 20 30 40 50 60 70 80
Load voltage, V

22.Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);

Ambient temperature: 25°C 77°F
5

Turn on time, ms
w
| ——

\\
0 10 20 30 40 50
LED forward current, mA

23.Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F
0.5

0.4

Turn off time, ms

0 10 20 30 40 50

LED forward current, mA

24 Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

500

N
o
S

300

n

(=}

S
—

Output capacitance, pF

\

0 10 20 30 40 50 60
Applied voltage, V

25.Max. switching frequency vs. load voltage

and load current
LED current: 5 mA
Ambient temperature: 25°C 77°F

50
\ duty=50%

L

30

20

Max. switching frequency, time/s

10
\

0 25 50 75 100
Load voltage, V x Load current, A
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Aus

DIP6-pin type
with high capacity
of 2.5A load current

PhotoMOS"°
HE 1 Form A

High Capacity

FEATURES

1. Greatly increased load current in a
compact DIP package

Continuous load current: 2.5A

2. Greatly improved specifications
allow you to use this in place of
mercury and mechanical relays.

TYPICAL APPLICATIONS

* Security equipment
* Fire-preventing system
» Measuring instruments

PhotoMOS

1 6
o— T ——©
y
gy
3| Tl g
Part No.
Output rating* Packi tit
uiputrating Through hole Surface-mount terminal acking quantity
Package terminal
Load Load 9 Tape and reel packing style
volta Tube packing style Picked from the Picked from the Tube Tape and reel
ge | current L e
1/2/3-pin side 4/5/6-pin side
1 tube contains:
AC/DC . 50 pcs.
dual use 60V 25A DIP6-pin AQV252G AQV252GA AQV252GAX AQV252GAZ 1 batch contains: 1,000 pcs.
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol | _Typeof AQV252G(A) Remarks
connection
LED forward current Ir 50 mA
Inout LED reverse voltage VR 5V
npu
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) ' 60V
A 258 A Peak AC, DC
. connection: Pea ,
Output Continuous load current I B 35A B, C connection: DC
C 50A
Peak load current Ipeak 6.0 A 100ms (1 shot), VL. =DC
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 1,500 V AC
e Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits -
Storage Tstg —40°C to +100°C —40°F to +212°F

ds_x615_en_aqv252g: 200112J
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HE 1 Form A High Capacity

2. Electrical characteristics (Ambient temperature: 25°C )
Type of -
Iltem Symbol connection AQV252G(A) Condition
Typical 0.5 mA
LED operate current - IFon — I.=100mA
Maximum 3 mA
Minimum 0.2 mA
Input LED turn off current - IFoft — IL =100mA
Typical 0.45 mA
Typical 1.14V (1.32 V at IF = 50 mA)
LED dropout voltage - VF — IF=5mA
Maximum 15V
Typical 0.08
yprcd Ron A
Maximum 0.12Q
) Typical 0.04 0 I =5 mA
On resistance - Ron B I. = Max.
Output Maximum 0.06 Q Within 1 s on time
Typical 0.02Q
- Ron C
Maximum 0.03Q
Off state leakage current Maximum ILeak — 1 pA IF =0 mA, VL= Max.
' Typical 1.1 ms IF=5mA, I = 100 mA
T time* Ton — )
urn on time Maximum 5.0 ms Vi=10V
Typical 0.25ms = =
Transfer Turn off time* ypll Toif — I _5 mA, I = 100 mA
- Maximum 0.5ms Vi=10V
characteristics -
1/0 capacitance Typical C 0.8 pF f=1MHz
P Maximum 0 1.5pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso — 1,000 MQ 500V DC
*Turn on/Turn off time
Input
************************ 90%
Output B 10%
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

ltem Symbol Recommended value Unit
Input LED current I 5to 10 mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 4 and 6; LED current: 5 mA; Load voltage: 10 V (DC);
LED current: 5 mA; Load voltage: Max. (DC) Continuous load current: 100 mA (DC)
Continuous load current: Max.(DC)
8 1 5
0.8 4
< 6 e g
E C connection % “ES
3 N & 06 s 3
- 4 N 3 <]
3 B connection N s g
n 1 ~N \ S 04 F o2
A connection \ N /’
5 \\ //
™~ 0.2 1 —
0
40 -20 0 20 40 60 808 100 "0 20 0 20 40 60 o065 ™20 =20 0 20 40 60 085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
252 ds_x615_en_aqv252g: 200112J
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HE 1 Form A High Capacity

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)
1

0.8

0.6

Turn off time, ms

I
>

o
S

40 20 0 20 40 60 8085
——— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Load voltage: 10 V (DC);

Continuous load current: 100mA (DC)
5

LED operate current, mA

ey
[

40 20 0 20 40 60 808
Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics

Load voltage: 10 V (DC);
Continuous load current: 100mA (DC)

5
<
E 4
£
g
3
Pt 3
5]
£
2 [%0)
2
2 ©)]
- =
g
! " .8
T
| o
0

-40 -20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.5

14

s 1.

§ \\

S N~ I~

513 ~——

IS) T~ ~—

g \\\\ I~50mA

el 12— \\

o 1.

o o~ T~ T~30mA

- \\\\~2CmA
11 \\ ~L_10mA

~~{.5mA
| |

40 20 0 20 40 60 8085
Ambient temperature, °C

8. Current vs. voltage characteristics of output

at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

/

Current, A
L
~——

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

<10°
i<
o
3
S10°
o
©
X
©
8
©10°
5
[7]
&
10""///

0% 10 20 30 40 50 60
Load voltage, V

10.Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F
5

Turn on time, ms
N
—

\

0 10 20 30 40 50
LED forward current, mA

11.Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F
0.5

I
IS

4
w

Turn off time, ms

o
)

0.1

0
0 10 20 30 40 50
——— LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;

Frequency: 1 MHz;

Ambient temperature: 25°C 77°F

500

N
=}
S

[
o
ts}

n
o
s}

Output capacitance, pF

o
1S3

0 10 20 30 40 50 60
Applied voltage, V
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DIP8-pin type
featuring low on-resistance
with 400V load voltage

FEATURES

1. High sensitivity and low on-
resistance
Can control max. 0.16 A load current with

minsk17 @tut.by

G“ us

PhotoMOS*
HE 2 Form A

(AQW254)

TYPICAL APPLICATIONS

» High-speed inspection machines
» Data communication equipment
 Telephone equipment

5 mA input current. Low on-resistance of
typ. 10.2Q.

2. Applicable for 2 Form A use as well
as two independent 1 Form A use

3. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without

(Height includes)

standoff
CAD Data

mm inch

1 1 8 distortion.
2 }/V [1@ 7 4. Low-level off state leakage current
- T & of max. 1 pA

AERR

TYPES

Part No.
Output rating* Packin antit
utput rating Through hole Surface-mount terminal ng quantity
terminal
Package -
Tape and reel packing style
Load Load . - -
voltage | current Tube packing style Picked from the Picked from the Tube Tape and reel
1/2/3/4-pin side 5/6/7/8-pin side
1 tube contains:
AC/DC . 50 pcs.
dual use 400V | 120 mA | DIP8-pin AQW254 AQW254A AQW254AX AQW254AZ 1 batch contains: 1,000 pcs
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
ltem Symbol AQW254(A) Remarks
LED forward current I3 50 mA
Inout LED reverse voltage VR 5V
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) " 400 V
. A connection: Peak AC, DC
Output Continuous load current I 0.12A (0.16 A) (): in case of using only 1 channel
Peak load current lpeak 0.36 A A connection: 100 ms (1 shot), V. = DC
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mW
1/0 isolation voltage Vieo 1,500 V AC Between input and output/between
contact sets
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits -
Storage Tstg —40°C to +100°C —40°F to +212°F

254 ds_x615_en_aqw254: 010611J

paguogetanu ONEKTPOHHbIE KOMMOHEHTbI CO CKrnaga n noa 3akas



r.MuHck 1en.8(017)2005646 www.fotorele.net pene Panasonic NAIS minsk17@tut.by

HE 2 Form A (AQW254)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQW254(A) Condition
Typical 0.9 mA
LED operate current ypllca IFon m .= Max.
Maximum 3 mA
Minimum 0.4 mA
Input LED turn off current - |Foff .= Max.
Typical 0.8 mA
Typical 125V (1.14 V at Ir = 5 mA
LED dropout voltage yP - VF ( 2 ) IF =50 mA
Maximum 1.5V
Typical 1020 IF=5mA
On resistance - Ron IL = Max.
Output Maximum 16 Q Within 1 s on time 8
; IF=0mA S
Off state leakage current Maximum ILeak 1 pA Vi = Max. S
Turn on time* Typical T, 0.8 ms Ir=5mA 2
Maximum o 2ms IL = Max. o
. Typical 0.04 ms IF=5mA
Turn off time* T
Transfer Maximum o 0.2ms IL = Max.
characteristics -
I/0 capacitance Typical c 0.8 pF f=1MHz
P Maximum 'so 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC
*Turn on/Turn off time
Input
Output
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
ltem Symbol Recommended value Unit
Input LED current I 5 mA

M For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, LED current: 5 mA; Load voltage: 400 V (DC);
—40°F to +185°F 7 and 8; LED current: 5 mA; Load voltage: 400 V (DC); Continuous load current: 120 mA (DC)
When using 2 channels Continuous load current: 120 mA (DC)
250 20 4
18 /
200 a 16 /
< : / @ 3
P 8 14 E
5 e A &
£ 150 B 12 L £
3 b =
T © 10 ,/ § 2
3 100 ~. S 8 5
~N = 7
\\ 6 ; . L~
50 4
2
0 0 0
40 20 0 20 40 60 8085100 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
Ambient temperature, °C ——— Ambient temperature, °C Ambient temperature, °C
ds_x615_en_aqw254: 010611J 255
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HE 2 Form A (AQW254)

4. Turn off time vs. ambient temperature 5. LED operate current vs. ambient 6. LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Load voltage: 400 V (DC); Load voltage: 400 V (DC); Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC) Continuous load current: 120 mA (DC) Continuous load current: 120 mA (DC)
0.4 4 4
<
£ =
g 03 g 3 g 3
s 2 S
2 02N g 2 a 5 2
=] a
S \ é / g //
0.1 \\ - L~ 1 L~
— L — —
%0 20 0 20 40 60 8085 %0 20 0 20 40 60 8085 %0 =20 0 20 40 60 8085
—— Ambient temperature, °C ——— Ambient temperature, °C —— Ambient temperature, °C
7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output 9. Off state leakage current vs. load voltage
temperature characteristics at MOS portion characteristics
LED current: 5 to 50 mA Measured portion: between terminals 5 and 6, Measured portion: between terminals 5 and 6,
7 and 8; Ambient temperature: 25°C 77°F 7 and 8; Ambient temperature: 25°C 77°F
1.4 [
Zos < 10°
> ~N Slos 5
% 13 E\ 30 5
= i o
S \\\\ 0.2 % .
3 NN I~ 0.1 £
g 1.2 \\ "~ aoma 24 20 16 12 08 04 " <
5 1 0 04 08 12 16 20 24 i
Z \\\§~ 30mA T 1o —+Voltage, V - 2
@y NN N 2oma 02 £ 100
. q : 5 10
\\~ 10mA [
\ 03 —
~ 5mA 204 g
1.0
-0.5
0E 06 O 25 40 e 80 700
40 20 0 20 40 60 8085
Ambient temperature, °C Load voltage, V
10.Turn on time vs. LED forward current 11.Turn off time vs. LED forward current 12.0utput capacitance vs. applied voltage
characteristics characteristics characteristics
Measured portion: between terminals 5 and 6, 7 and Measured portion: between terminals 5 and 6, 7 and Measured portion: between terminals 5 and 6, 7 and
8; Load voltage: 400 V (DC); Continuous load current: 8; Load voltage: 400 V (DC); Continuous load current: 8; Frequency: 1 MHz;
120 mA (DC); Ambient temperature: 25°C 77°F 120 mA (DC); Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
3.0 0.12 600
25 0.10 5500
@
g g g
g 20 & 0.08 £ 400
£ £ 3
= = 3
§ 15 % 0.06 S 300
c c >
é =] // %
1.0 0.04 S 200
‘ 0.5 \\ 0.02 100 \\
%070 20 30 40 50 60 9076 20 30 40 50 60 % 10 20 30 40 50
——— LED forward current, mA —— LED forward current, mA —— Applied voltage, V
256 ds_x615_en_aqw254: 010611J
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(Standard type)

Normally closed
DIP6-pin type
Low on-resistance with
250V/400V load voltage

PhotoMOS*
HE 1 Form B
(AQV450, AQV454H)

FEATURES

1. 1 Form B (Normally-closed) type
with low on-resistance

This has been achieved thanks to the
built-in MOSFET processed by our
proprietary method, DSD (Double-
diffused and Selective Doping) method.

3. High sensitivity and low on-
resistance

Can control max. 0.2 A load current with
5 mA input current. Low on-resistance of
typ. 5.5 Q (AQV453).

4. Reinforced insulation 5,000 V type
also available.

PhotoMOS

standoff )
Cross section of the normally-closed type of More than 0.4 mm .016 inch internal
CAD Data power MOS — - insulation distance between inputs and
H assivation membrane .
mm inch Source electiode Gate electiods iqutsi:r;t?n(gate outputs. Conforms to IEC950 (reinforced
membrane insulation).
Gate
1 6 oxidation
o— o membrane
2 } 5
MEANNIE TYPICAL APPLICATIONS
3 4 Drain . .
o—| o electrode * Security equipment
7 * High-speed inspection machines
» Measuring instruments
2. Controls low-level analog signals * Telephone equipment
PhotoMOS relays feature extremely low * Sensing equipment
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.
Output rating* Part No.
Through hole . Packing quantity
) ) terminal Surface-mount terminal
1/0 isolation Load Load Package -
voltage | current Tape and reel packing style
Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
250V | 200 mA AQV453 AQV453A AQV453AX AQV453AZ
AC/DC 1,500 V AC 1 tubseocontains:
_Di pcs.
dual use DIP6-pin AQV454 AQV454A AQV454AX AQV454AZ 1 batch contains: 1,000 pcs.
Reinforced 400V 1150 mA 500 pcs
i .
5,000 V AC AQV454H AQV454HA AQV454HAX AQV454HAZ
* Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Iltem Symbol connection AQV453(A) AQV454(A) AQV454H(A) Remarks
LED forward current I 50 mA
Inout LED reverse voltage VR 5V
u
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 250V 400 V
A 0.2A 0.15A )
Continuous load current IL B 0.3A 0.18 A A connectlon‘. P?ak AC, DC
Output B, C connection: DC
(e} 04A 0.25A
Peak load current Ipeak 0.6 A 0.5A A connection: 100 ms (1 shot), V. = DC
Power dissipation Pour 360 mW
Total power dissipation Pr 410 mW
1/0 isolation voltage Viso 1,500 V AC 5,000 V AC
Temperature | Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F
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HE 1 Form B (AQV450, AQV454H)
2. Electrical characteristics (Ambient temperature: 25°C )
Type of
ltem Symbol | I | AQVAB3(A) AQVA54(A) AQV454H(A) Remarks
Typical 1TmA 0.9 mA 1.4 mA
LED operate (OFF) current - IFoff — I = Max.
Maximum 3mA
Minimum 0.4 mA
Input LED reverse (ON) current - IFon — IL = Max.
Typical 09mA | 08mA | 1.3 mA
Typical 1.25V (1.14 V at [F=5 mA)
LED dropout voltage - VF — IF =50 mA
Maximum 1.5V
Typical 550 110 Ir=0mA
- Ron A .= Max.
Maximum 8 Q 16 Q Within 1 s on time
Typical 270 6.30 lF=0mA
On resistance - Ron B I.= Max.
Output Maximum 40 8 0 Within 1 s on time
Typical 140 310 IF=0mA
- Ron C I = Max.
Maximum 2Q 4 Q Within 1 s on time
. IF=5mA
Off state leakage current Maximum ILeak — 1 pA 1 pA 10 pA Vi= Max.
. Typical 1.52 ms 1.2ms 1.8 ms lF=0mA — 5 mA
Operate (OFF) time* T —
perate (OFF) time Maximum o 3 ms 2.0ms 3.0ms IL = Max.
Typical 0.4 ms 0.36 ms 0.4 ms =
Transfer Reverse (ON) time* yPX Ton _ IF=5mA 0 mA
- Maximum 1 ms IL = Max.
characteristics Toocal T3or
; ypica ) o Pp f=1MHz
1/0 capacitance Maximum Ciso — 3 pF Ve=0V
Initial 1/O isolation resistance | Minimum Riso — 1,000 MQ 500V DC
*Operate/Reverse time
Input
Output
Toff
Please obey the following conditions to ensure proper relay operation and resetting.
Item Symbol Recommended value Unit
Standard type: 5
Input LED current Ie Reinforced insulation type: 5 to 10 mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 66.

B For Cautions for Use, see page 71.
B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical

representative.

For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

Type of connection: A

200 ‘
AQvas3 |\

<

e 150

2 AQV454(H) N\

3 \\ N
100

| N

S N
50
0

40 20 0O 20 40 60 8085100
Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 0 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

On resistance, Q

16

AQV454(H)

14 g
g
12 / o
[T
L~ ]
[0}
10 ©
- g
AQV453 ©
8
—/
O"=

40 20 0 20 40 60 8085
——— Ambient temperature, °C

3. Operate (OFF) time vs. ambient
temperature characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

° W
AQV454H

4
3 AQV454
/’ AQV453
2 // [
A
1 44

=

40 20 0 20 40 60 8085
Ambient temperature, °C
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HE 1 Form B (AQV450, AQV454H)

4. Reverse (ON)time vs. ambient temperature 5. LED operate (OFF) current vs. ambient 6. LED reverse (ON) current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Load voltage: Max. (DC); Load voltage: Max. (DC); Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC) Continuous load current: Max. (DC)
25 5 5
£ E
220 g 4 5 4
£ 3 3
= ™ AQV454H = AQV454H
=15 \ 6 3 a o 3 7
S \ g 4 /|
3 AQV454, AQV453 © e
10 o 2 A / FE /| %)
g N g L~ / g / /r o
o o
\\\\\ o //4 LT Aquasa 4 // AQua4sa =
T v =T " = TOE
\\_ 4/ L —T— &
%0 20 0 20 40 60 8085 %0 =20 0 20 40 60 8085 9% 20 0 20 40 60 80
Ambient temperature, °C ——— Ambient temperature, °C —— Ambient temperature, °C
7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output 9. Off state leakage current vs. load voltage
temperature characteristics at MOS portion characteristics
LED current: 5 to 50 mA Measured portion: between terminals 4 and 6; Sample: AQV454;
Ambient temperature: 25°C 77°F Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
1.5 00 —
1 AQV453 +— < 10°
< 1160 =
> £ /Ly g
s 1.4 =20 / g
£ = £in A 2 10°
213 \\ [$) yavd g
*g \ \\ I T4 40 2 §
S 12 Qé‘t \\ P 4 ©
© 50mA 4 g 9
[a] ™~ \\\~ 30mA A1 40— vottage, v o 10
i iy \\ \: 20mA // / »80¥ :5
~ 10mA 7/ l
™~ smA / 120
1.0 7+ ! 10
L [~ AQV454(H) 160
%0 20 0 20 40 60 8085 L 11 -200 0 2 40 e g 100
Ambient temperature, °C Load voliage, V
10.Operate (OFF) time vs. LED forward current 11.Reverse (ON) time vs. LED forward current 12.0utput capacitance vs. applied voltage
characteristics characteristics characteristics
Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current: Load voltage: Max. (DC); Continuous load current: Frequency: 1 MHz; Ambient temperature: 25°C 77°F
Max. (DC); Ambient temperature: 25°C 77°F Max. (DC); Ambient temperature: 25°C 77°F
10 1.0 400
w
g g 2 0.8 o
£ g 0 & 300
£ AQV454H g 8
= = 3
) = 06 8 \
9 o 2 200
@ Py AQV454H 3
g 4 % 04 ! £ \
o 8 AQV454, AQV453 o \
S 100
2 0.2
[ & AQV454, AQV453
AQV453
0 0 o L_AQV454(H) I
10 20 30 40 50 60 10 20 30 40 50 60 0 10 20 30 40 50
—— LED forward current, mA ——— LED forward current, mA Applied voltage, V
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DIP6-pin type
Low on-resistance with
400V load voltage

Normally closed (2 Form A)

FEATURES

1. 2 Form B (Normally-closed) type
Has been realized thanks to the built-in
MOSFET processed by our proprietary
method, DSD (Double-diffused and
Selective Doping) method.

2. Applicable for 2 Form B use as well
as two independent 1 Form B use.

3. Controls low-level analog signals
PhotoMOS relays feature extremely low

mminch  closed-circuit offset voltage to enable

: (108 3
WE

control of low-level analog signals without
distortion.

4. High sensitivity and low on-
resistance

Can control max. 0.16 A load current with
5 mA input current. Low on-resistance of
typ. 11 Q.

5. Low-level off state leakage current
of max. 1 pA

(AQW454)

minsk17 @tut.by

G“ us

PhotoMOS®
HE 2 Form B

TYPICAL APPLICATIONS

 Security equipment
» High-speed inspection machine
* Measuring instruments
» Telecommunication equipment
» Sensing equipment

Part No.
Output rating* Packi tit;
P 9 Throug_h hole Surface-mount terminal acking quantity
terminal
Package -
Tape and reel packing style
Load Load Tube packing style Picked fi th Picked f th Tube Tape and reel
voltage | current icked from the icked from the
1/2/3/4-pin side 5/6/7/8-pin side
1 tube contains:
AC/DC ) 50 pcs.
dual use 400V | 120 mA | DIP8-pin AQW454 AQW454A AQW454AX AQWA454AZ 1 batch contains: 1,000 pcs
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Iltem Symbol AQWA454(A) Remarks
LED forward current IF 50 mA
Inout LED reverse voltage Vr 5V
npu
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) ' 400 V
Continuous load current It 0.12 A (0.16 A) A connection: Peak AC, DC
Output (' ): for one 1b-circuit
Peak load current Ipeak 0.36 A A connection: 100 ms (1 shot), V. = DC
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mW
1/0 isolation voltage Viso 1,500 V AC Between input and output/between contact sets
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits — -
Storage Tstg —40°C to +100°C —40°F to +212°F
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HE 2 Form B (AQW454)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQW454(A) Condition
Typical 0.9 mA
LED operate (OFF) current ypllca IFoff m IL = Max.
Maximum 3 mA
Minimum 0.4 mA
Input LED reverse (ON) current - IFon IL = Max.
Typical 0.8 mA
Typical 125V (1.14 V at Ir = 5 mA
LED dropout voltage ypllca VF ( & mA) IF =50 mA
Maximum 1.5V
Typical 11Q lF=0mA
On resistance - Ron IL = Max.
Output Maximum 16 O Within 1 s on time 8
. IF=5mA >
Off state leakage current Maximum ILeak 1 pA Vi = Max. S
Typical 1.2ms lF=0mA — 5mA .8
Operate (OFF) time* To : F-
perate (OFF) time Maximum " 2ms IL = Max. &
Typical 0.36 ms =
Transfer Reverse (ON) time* yp'. Ton IF = 5mA — 0 mA
- Maximum 1ms It = Max.
characteristics -
I/0 capacitance Typical c 0.8 pF f=1MHz
P Maximum 'so 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC

*Operate/Reverse time

Input

Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

ltem Symbol Recommended value Unit
Input LED current I 5 mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Operate (OFF) time vs. ambient
characteristics characteristics temperature characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, LED current: 5 mA; Load voltage: 400 V (DC);
—40°F to +185°F 7 and 8; LED current: 0 mA; Load voltage: 400 V (DC); Continuous load current: 120 mA (DC)
When using 2 channels Continuous load current: 120 mA (DC)
250 16 5
g
200 14
z o G
N 9] £
5 < pd
£ 150 g 12 L3
g 8 S
g c o r
S100 N S 10 [ e
~ L~ 8 L~
\ / o /
™N
50 8 1
%0 20 0 20 40 60 8085100 40 20 0 20 40 60 8085 %0 20 0 20 40 60 8085
——— Ambient temperature, °C —— Ambient temperature, °C Ambient temperature, °C
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4. Reverse (ON)time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: 400 V (DC);

Continuous load current: 120 mA (DC)
2.5

n
o

N\
\

o

/

Reverse (ON) time, ms

o
2

\\

40 20 0 20 40 60 8085
——— Ambient temperature, °C

5. LED operate (OFF) current vs. ambient

temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

5
<
£
4
S 4
5
o
&
g3
Q
S
2 2 ”
o
i //
- //
//
0

40 20 0 20 40 60 8085
——— Ambient temperature, °C

6. LED reverse (ON) current vs. ambient
temperature characteristics
Load voltage: 400 V (DC);

Continuous load current: 120 mA (DC)
5

mA

LED reverse (ON) current,

/,

1

L
//
et
40 20 O 20 40 60 8085

——— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

14
> \
g E\
©
TN
§12 \\ \\‘\
s N N 50mA
kel
\\\ 30mA
._.D_,J 11 \\ \i: 20mA
~ 10mA
\~5:T1A
1.0
0T 20 0 20 40 60 8085

Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion
Measured portion: between terminals 5 and 6,

7 and 8; Ambient temperature: 25°C 77°F
150

JE
o
o

Current, mA

/
/
7

o
o
N

w
o

Voltage, V—

N
N
a
o

N

~
\\
S
o

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6,
7 and 8; Ambient temperature: 25°C 77°F

-
Q

-
<

—
e

Off state leakage current, A

1072

0 20 40 60 80 100
—— Load voltage, V

10.Operate (OFF) time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and
8; Load voltage: 400 V (DC); Continuous load current:
120 mA (DC); Ambient temperature: 25°C 77°F
5

11.Reverse (ON) time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and

8; Load voltage: 400 V (DC); Continuous load current:

120 mA (DC); Ambient temperature: 25°C 77°F

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and

8; Frequency: 1 MHz;

Ambient temperature: 25°C 77°F

1.0 200

o 4 208 ‘s
o o) 3
£ £ 5]
o 8 =08 g
s % g 100
g 2 5 04 3
d \ g 3
& o

N 02 ‘ \
| — —

0 0 10 20 30 40 50 60 0 0 10 20 30 40 50 60 00 10 20 30 40 50 60

—— LED forward current, mA —— LED forward current, mA —— Applied voltage, V
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Both 1 Form A and 1 Form B
contacts incorporated
in a compact DIP8-pin
with low on-resistance

Panasonic

ideas for life

FEATURES

1. Applicable for 1 Form A1 Form B
use as well as two independent

1 Form A and 1 Form B use

2. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without

6.4
e

~ 3.9

154

6.4
%gg’\/‘.zw

36
} "2

<Height includes)

standoff : -
CAD Data dlSt(?rtIOﬂ. o
mm inch 3. High sensitivity and low on-
resistance

Can control max. 0.16 A load current with

minsk17 @tut.by

G“ us

PhotoMOS*
HE Form A & B

(AQW654)

TYPICAL APPLICATIONS

* High-speed inspection machines
» Data communication equipment
* Telephone equipment

 Sensing equipment

PhotoMOS

1 8 5 mA input current. Low on-resistance of
O— N.C. —O
) }/V[:E 7 max. 11 Q.
;* —Oe 4. Low-level off state leakage current
o— ——o of max. 1 pA
s 3.0 ¢
o— N.O.——o
Part No.
Output rating* Through hole ) Packing quantity
terminal Surface-mount terminal
Package -
Tape and reel packing style
Load Load Tube packing style Picked fi th Picked f th Tube Tape and reel
voltage | current icked from the icked from the
1/2/3/4-pin side 5/6/7/8-pin side
1 tube contains:
AC/DC ) 50 pcs.
dual use 400V | 120 mA | DIP8-pin AQW654 AQWB54A AQWB54AX AQW654AZ 1 batch contains: 1,000 pcs
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW654(A) Remarks
LED forward current IF 50 mA
Inout LED reverse voltage Vr 5V
npu
P Peak forward current Irp 1A f=100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) ' 400 V
Continuous load current It 0.12A (0.16 A) Peak AC,DC
Output ( ): in case of using only 1 channel)
Peak load current lpeak 0.36 A A connection: 100 ms (1 shot), V. = DC
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mW
1/0 isolation voltage Viso 1,500 V AC Between input and output/between contact sets
e Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - —
Storage Tstg —40°C to +100°C —40°F to +212°F

ds_x615_en_aqw654: 010611J
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2. Electrical characteristics (Ambient temperature: 25°C )
Iltem Symbol AQW654(A) Remarks
Typical IFon (N.O.) 0.9 mA _
LED operate current Maxirmurm Iror (N.C.) 3mA I = Max.
Mini 0.4 mA
Input LED reverse current |n|.mum lror (N.O.) m IL = Max.
Typical IFon (N.C.) 0.8 mA
Typical 125V (1.14V atIr =5 mA
LED dropout voltage yplf:a Vr ( & mA) IF =50 mA
Maximum 1.5V
Typical 110 IF=5mA (N.O.)Ir=0mA (N.C.)
On resistance - Ron IL = Max.
Outout Maximum 16 O Within 1 s on time
P IF=0mA (N.O.)
Off state leakage current Maximum ILeak 1 pA IF=5mA (N.C.)
VL = Max.
. Typical Ton (N.O.) 0.8 ms (N.O.) 1.2 ms (N.C.) IF=0mA — 5mA
oPerate time Maximum Toft (NC) 2ms IL = Max.
T " Reverse time* Typical Tort (N.O.) 0.04 ms (N.O.) 0.36 ms (N.C.) IF=5mA — 0 mA
ransfer Maximum Ton (N.C.) 1ms IL = Max.
characteristics Tvoical 08 oF
. ypica 8p f=1MHz
110 t Ci
capacitance Maximum * 1.5 pF Ve=0V
Initial 1/O isolation resistance Minimum Riso 1,000 MQ 500V DC
*Operate/Reverse time
1) N.O. 2)N.C
Input
Input neu
Output Output
Ton
Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem Symbol

Recommended value

Unit

Input LED current I

5

mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical

representative.

For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

When using 2 channels

250
200
<
1S
2150
@
3 ~
3100 N
S \
™N

50

0

40 20 0 20 40 60 8085100

——— Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6,
7 and 8; LED current: 5 mA; Load voltage: 400 V (DC);

Continuous load current: 120 mA (DC)

On resistance, Q

20

18 r

16 /

14 el s

12 g

10 L) -,/-

gl

6

4

21 Across terminals 5 and 6 (N.O.) ]

ol ‘Acros‘s term‘inals 7‘ and 1‘3 EN.C‘.g
40 20 O 20 40 60 8085

Ambient temperature, °C

3. Operate time vs. ambient temperature

characteristics

Operate (OFF) time, ms

4

LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

Across terminals 5 and 6 (N.O.
Across terminals 7 and 8 (N.C.

o

R 7
.
il /
ae! 1

e

|~

40 -20 0 20 40 60

8085
——— Ambient temperature, °C
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HE Form A & B (AQW654)

4. Reverse time vs. ambient temperature

5. 5. LED operate current vs. ambient

6. LED reverse current vs. ambient

characteristics
LED current: 5 mA,
Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

temperature characteristics
Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

2.0 . . : : . . 4 . . : : r r 4
s Across terminals 5 and 6 EN.O.; < —— Across terminals 5 and 6 {N.O.; < ‘ ‘Across terminals 5 and 6 (N.O.
s Tt Across terminals 7 and 8 (N.C. e | - Across terminals 7 and 8 (N.C. e | ----- Across terminals 7 and 8 (N.C.
% £ g
] g3 g3
¢ 3 3
£ ny z
=z o =
o 1.0 > \d-:/ 2 'l 9 2 1)
g g g 4 Q
4 q%, 3 / %
[} . a =
€ 05 g 1 - 4 o S
oy - __.-"
N “renha perErT
0% =20 0 20 a0 60 o8 %0 20 0 20 40 60 8085 %0 =20 0 20 40 60 8085
——— Ambient temperature, °C —— Ambient temperature, °C ——— Ambient temperature, °C
7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output 9. Off state leakage current vs. load voltage
temperature characteristics at MOS portion characteristics
LED current: 5 to 50 mA Measured portion: between terminals 5 and 6, Measured portion: between terminals 5 and 6,
7 and 8; Ambient temperature: 25°C 77°F 7 and 8; Ambient temperature: 25°C 77°F
1.4 <%0 | ——"Across terminals 5 and 6 ENb.g
I < 10°F ----- Across terminals 7 and 8 (N.C.)q
g 13 NN s v.4 5
K4 o
% \\\\ Olso '/.. o 10°
12 \\\ \\ 3| 2 1 4 £
o 3 - -2 - 2
g \ \\\\ \I)OmA ] 5 °
© \ \\ 30mA Voltage, V +—] 8 400 122
Q44 NN N ooma 4 -
w 1 _ ! 1 50 =
- \\\ ?OmA 4 / | o /
4 |
N S5mA .-/ 100
1.0 9 Ao 10"
Across terminals 5 and 6 (N.O.) —
el Across terminals 7 and 8 (N.C.
40 20 0 20 40 60 8085 -150 0 20 40 60 80 100

Ambient temperature, °C

Load voltage, V

10.Operate time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: 400 V (DC); Continuous load current:
120 mA (DC); Ambient temperature: 25°C 77°F
5

_ Across terminals 5 and 6 (N.O.
----- Across terminals 7 and 8 (N.C.
g 4
[}
£
— 3
[T
<
jo)
® 2
Q K
o H
° 14
1 %
0

0 10 20 30 40 50
—— LED forward current, mA

11.Reverse time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: 400 V (DC); Continuous load current:

120 mA (DC); Ambient temperature: 25°C 77°F
1.2 r

Across terminals 5 and 6 (N.O.
- Across terminals 7 and 8 (N.C.

=)

o
©

Reverse (ON) time, ms
o o
ES o

o
»

o
)

0 10 20 30 40 50
——— LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
200

Across terminals 5 and 6 (N.O.
----- Across terminals 7 and 8 (N.C.

-
o
o

Output capacitance, pF
=
o

a
o

O

Frens

0 10 20 30 40 50 60
—— Applied voltage, V
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PhotoMOS*
HF 1 Form A

DIP6-pin type
with wide variation

Low on-resistance (AQV100, 200)

FEATURES

1. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without

TYPICAL APPLICATIONS

 High-speed inspection machines
» Telephone equipment

» Data communication equipment
» Computers

minsk17 @tut.by

distortion.

2. Controlled with
signals

3. AC/DC dual use type and DC only

type available.

mm inch
1 6 (1)_ g
o— o J
3 T4 3 | Ry 4
(AQV10 series) (AQV20 series)

low-level input

TYPES

1. DC type (AQV10 series)

Part No.
Output rating* Packi tit
utput rafing Throug_h hole Surface-mount terminal acking quantity
terminal
Package -
Tape and reel packing style
Load Load Tube packing style Picked from th Picked from th Tube Tape and reel
voltage | current icked trom the Icked from the
1/2/3-pin side 4/5/6-pin side
40V 700 mA AQV101 AQV101A AQV101AX AQV101AZ 1 tube contains:
oG only L80V_[600mA ] AQV102 AQV102A AQV102AX AQV102AZ 50 pes. 1000
on -pin . y CS
Y 250V 300 mA P AQV103 AQV103A AQV103AX AQV103AZ 1 batch contains: P

400V | 180 mA AQV104 AQV104A AQV104AX AQV104AZ 500 pes.

*Indicate the peak AC and DC values.

Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.

2. AC/DC type (AQV20 series)

Part No.
Output rating* Packi it
utput rating Through hole Surface-mount terminal acking quantity
terminal
Package -
Tape and reel packing style
Load Load . - -
Tube packing style Picked from the Picked from the Tube Tape and reel
voltage | current rom rom
1/2/3-pin side 4/5/6-pin side
40V | 500 mA AQV201 AQV201A AQV201AX AQV201AZ 1 tube contains:
AC/DC 60V | 400 mA ) AQV202 AQV202A AQV202AX AQV202AZ 50 pcs.
DIP6-pin .o 1,000 pcs
dualuse | 250V | 200 mA AQV203 AQV203A AQV203AX AQV203AZ 1 batch contains:
200V | 150 mA AQV204 AQV204A AQV204AX AQV204AZ 500 pes.

*Indicate the peak AC and DC values.

Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.

266

pagvoaertanm

ONEKTPOHHbIE KOMMOHEHTbI

ds_x615_en_aqv10_20: 010611J

CO CKrnaga n noa 3akas



r.MuHck 1en.8(017)2005646 www.fotorele.net pene Panasonic NAIS minsk17@tut.by

HF 1 Form A (AQV100, 200)

RATING

1. DC type
1) Absolute maximum ratings (Ambient temperature: 25°C )
Item symbol | AQv101(A) | AQv102(A) | AQv103(A) | AQV104(A) Remarks
LED forward current I3 50 mA
Input LED reverse voltage VR 10V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 150 mW
Load voltage (DC) \ 40V 60V 250V 400 V
Output Continuous load current (DC) I 0.7 A 0.6 A 03A 0.18 A 8
Peak load current Ipeak 1.8A 1.5A 0.6A 0.5A 100 ms (1 shot) >
Power dissipation Pout 360 mW -g
Total power dissipation Pr 410 mW &
1/0 isolation voltage Viso 1,500 V (AC)
Temperature Operating Topr —40°C to +85°C Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C
2) Electrical characteristics (Ambient temperature: 25°C )
Item Symbol | AQv101(A) | AQv102(A) | AQv103(A) | AQV104(A) Condition
LED operate current Typllcal IFon 23 mA I = Max.
Maximum 5mA
Minimum 0.8 mA
Input LED turn off current - IFoff IL = Max.
Typical 2.2mA
LED dropout voltage Typllcal Ve 23V IF=10 mA
Maximum 3V
Typical 030Q 0.37Q 270 6.3Q IF=10 mA
On resistance Ron I = Max.
Output Maximum 05Q 0.7Q 40 8Q Within 1 s on time
Off state leakage current Maximum ILeak 1 pA {;LZOM";Q’
o Typical 0.23 ms 0.22 ms 013ms | 009ms [ir=10mA
Turn on time - Ton _
Maximum 1ms IL = Max.
Transfer Turn off time* TVPiFa| Tor 0.07 ms | o008ms |Ff 10 mA
characteristics Maximum 1ms IL = Max.
1/0 capacitance Typical Ciso 1.3 pF f=1MHz
Maximum 3 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC
2. AC/DC type
1) Absolute maximum ratings (Ambient temperature: 25°C )
Item Symbol c;]ynp:d‘i’;n AQV201(A) | AQV202(A) | AQV203(A) | AQV204(A) Remarks
LED forward current I 50 mA
Input LED reverse voltage Vr 10V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 150 mW
Load voltage (peak AC) ' 40V 60V 250V 400 V
A 0.5A 04A 0.2A 0.15A .
Continuous load current I B 07A 06A 03A 0.18 A gycgr‘c’;‘i}‘ﬁ;’cr;;;‘fgkc'“c' e
Output (e} 1.0A 0.8A 0.4 A 0.25A
Peak load current Ipeak 18 A 15A 06A 05A Cffg‘cec“on 100 ms (1 shot)
Power dissipation Pout 360 mW
Total power dissipation Pr 410 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature | Operating Topr —40°C to +85°C Non-condensing at low temperature
limits Storage Tstg —40°C to +100°C
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HF 1 Form A (AQV100, 200)
2) Electrical characteristics (Ambient temperature: 25°C )
Type of
Item Symbol connection AQV201(A) | AQV202(A) | AQV203(A) | AQV204(A) Remarks
Typical 2.4 mA
LED operate current - IFon — IL = Max.
Maximum 5 mA
Minimum 0.8 mA
Input LED turn off current - IFoff — IL = Max.
Typical 2.2mA
LED dropout voltage Typical Vi 23V IF=10 mA
P 9 Maximum F 3V 0T
Typical 0.60Q 0.74 O 550 124 Q IF=10 mA
Ron A IL = Max.
Maximum 10 14 Q 8Q 16 Q Within 1 s on time
Typical 030 0.37Q 270 620 IF=10 mA
On resistance - Ron B IL = Max.
Output Maximum 05Q 0.7Q 40 8Q Within 1 s on time
Typical 0150Q 0.18Q 140 310 IF=10 mA
Ron C IL = Max.
Maximum 0.25Q 0.35Q 20 40 Within 1 s on time
. IF=0mA,
Off state leakage current Maximum ILeak — 1 pA VL = Max.
) Typical 0.38 ms 0.41 ms | 0.21 ms 0.18 ms I =10 mA
Turn on time* - Ton — _
Maximum 1ms IL = Max.
Typical 0.08 ms 0.07 ms =
Transfer Turn off time* yp'? Toft _ m | m Ir : 10 mA
;g Maximum 1ms IL = Max.
characteristics Tvocal T30F
i ypica . 3p f=1MHz
1/0 capacitance YE— Ciso — 3pF Ve=0V
Initial 1/O isolation resistance Minimum Riso — 1,000 MQ 500V DC

*Turn on/Turn off time

Input

””””” 90%

Output 10%

Ton
—

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Unit
mA

Iltem Symbol Recommended value
Input LED current I 10

H For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.
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HF 1 Form A (AQV100, 200)

REFERENCE DATA

13-(1) Load current vs. ambient temperature 1.-(2) Load current vs. ambient temperature 14-(1) On resistance vs. ambient temperature
characteristics (DC type) characteristics (AC/DC type) characteristics (DC type: AQV101,
Allowable ambient temperature: —40°C to +85°C Allowable ambient temperature: —-40°C to +85°C AQV102)
—40°F to +185°F —40°F to +185°F LED current: 10 mA;
Type of connection: A Continuous load current: Max. (DC)
0.8 — 0.8 10
07 AQV101 (A 07
. ‘ .
< AQV102(Am\ < Sos
(0.6 o6 g
H \\\ 5 AQV201(A) S
2os5 £05 — 2 e AQV102 0
3 N o AQV202(ANN_ g - Q
©04 N goa ~N c L~ S
S AQV103(A) \\ - N © 1 _r g
0.3 0.3 0.4 > S0l e
02 AQUIOHA S| I 0.0 AQV205)| \\ ///,/ o
\\ ™ 1 1\\\ 0.2 —
0.1 0.1 A‘QV204(A) —
% 20 0 20 40 60 8085100 % 20 0 20 40 60 8085100 02630 0 20 40 60 8085
— Ambient temperature, °C Ambient temperature, °C > Ambient temperature, °C
2.-(2) On resistance vs. ambient temperature 2.-(3) On resistance vs. ambient temperature 2.-(4) On resistance vs. ambient temperature
characteristics (DC type: AQV103, characteristics characteristics
AQV104) (AC/DC type: AQV201, AQV202) (AC/DC type: AQV203, AQV204)
LED current: 10 mA; Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
Continuous load current: Max. (DC) LED current: 10 mA; LED current: 10 mA;
Continuous load current: Max. (DC) Continuous load current: Max. (DC)
10 A | 2.0 20 } |
7 AQV104 18 18 /w 1
8 / c16 16 AQV204
[e}] / vz— B C:— g
g ) g4 g 14 /|
5 s 5 P
4 6 212 AQV202 512 7
8 €10 - ¢ 10 L~
j =
S 4 - L Cos LAt S g L~
AQV201 L
A3 0.6 —— 6 |__——7Rav203
2 — 04 /// . |_—
pT ’ —
0.2 2
026 =20 0 20 40 60 808 06 =20 0 20 40 60 808 020 =20 0 20 40 60 8085
— Ambient temperature, °C —— Ambient temperature, °C — Ambient temperature, °C
15-(1) Turn on time vs. ambient temperature 3.-(2) Turn on time vs. ambient temperature 16-(1) Turn off time vs. ambient temperature
characteristics (DC type) characteristics (AC/DC type) characteristics (DC type)
LED current: 10 mA; LED current: 10 mA; LED current: 10 mA;
Load voltage: Max. (DC); Load voltage: Max. (DC); Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC) Continuous load current: Max. (DC)
1
0.7 0.7 AQV202 0.4
/: AQV201
2 0.6 206 7 2
& & ’/ v 0.3
£05 E£05 7 =
5 = o
§ 04 ARV é 0.4 7"/ AQv203 2 02
203 = { o 2 // AQV204 5
02 _—1 |aqvics 02 = | Pt
L AQV104 - — 0.1 AQV101,AQV102
01 __— (V1o o1 — —F AQV104
\ AQV103
020 =20 0 20 40 60 808 02020 0 20 40 60 8085 02020 0 20 40 60 8085
Ambient temperature, °C ——— Ambient temperature, °C — Ambient temperature, °C
4.-(2) Turn off time vs. ambient temperature 17-(1) LED operate/turn off current vs. ambient 5.-(2) LED operate/turn off current vs. ambient
characteristics (AC/DC type) temperature characteristics (DC type) temperature characteristics (AC/DC type)
LED current: 10 mA; Load voltage: Max. (DC); Load voltage: Max. (DC); Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC) Continuous load current: Max. (DC)
5 5
<
0.4 E E
1) é 4 E 4
£ 3 AQV104 3 AQV204
& 03 = \ AQV]03 . \‘ AQV203
E c 3 2 c 3
= S 7 £
5 2  ~; s
c02 g L~ 5
5 g, | AQV10T 5, AQV202
g 4?? AQV102 g = AQV20
01 AQV204 a = a =
= AQV201, = 1 41
= AQV202
o AQV203 [
40 20 0 20 40 60 8085 0 2620 0 =20 40 60 8085 %2620 0 =20 40 60 808
> Ambient temperature, °C —— Ambient temperature, °C — Ambient temperature, °C
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18.LED dropout voltage vs. ambient
temperature characteristics

Sample: AQV202
LED current: 10 to 50 mA

3.0
>
& tom
o] 50mA ~
= A0MAS
g ggmﬁ\§\
= m NN
§2'5 I1 OmA‘ \\§\\\\\
g B SuaNASSSSE
a \\ \\:
-
N
\\~
2.0

40 20 0 20 40 60 8085100
Ambient temperature, °C

19-(1) Current vs. voltage characteristics of
output at MOS portion (DC type)
Ambient temperature: 25°C 77°F

AQV101
AQV102]

L AQV103

1
/AQV1 04

Rooo

- N W
~
\

-1.0-0.8-0.6-0.4 -0

02 0.4 06 08 1.0
-0.1+Voltage, V-

7.-(2) Current vs. voltage characteristics of

output at MOS portion (AC/DC type)
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

—o6
< o[ AT

1
= 0.41-H1AQV202
o |

£03 }
5‘0'2 ’I AQveo3
i—0.1 ~ AQV204
201816120804 LT | || |
7] 040812161820
// 0,1 Voltage, V

02

_0‘.'1

_0‘.4

_0‘.:

|
-0.6

20.0ff state leakage current vs. load voltage
characteristics

Sample: AQV204;

Measured portion: between terminals 4 and 6;

Ambient temperature: 25°C 77°F

-
S

-
o

-
o

Off state leakage current, A

107
0 20 40 60 80 100

——— Load voltage, V

21-(1) Turn on time vs. LED forward current
characteristics (DC type)

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

06
05

e

5 04

£ \\

503

AN

=1

108 \\\

IOJ N NN AQV102

N AQvicl

0 — AQV104

10 20 30 40 50
— LED forward current, mA

9.-(2) Turn on time vs. LED forward current
characteristics (AC/DC type)

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

1.0

g

508

E \

506

e | \\

o4 \\\

} 0.2 R AQV202

S AVESL

0 Va5

10 20 30 40 50
——— LED forward current, mA

22-(1) Turn off time vs. LED forward current
characteristics (DC type)

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

0.16
g0.12
: v
s T AQV101
S 0.08 |—~
£ - AQV103
= %/
[ 0.04

0

10 20 30 40 50
— LED forward current, mA

10.-(2) Turn off time vs. LED forward current
characteristics (AC/DC type)

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

0.16
gore AQV204
- | [}
£ /: | AQv201
< 00 ,4/ AQV202
c Vys |_——AQV203
N/~

0.04 /
0

10 20 30 40 50
—— LED forward current, mA

23-(1) Output capacitance vs. applied voltage
characteristics (DC type)

Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

~
o
o

p!

)
2
IS

4]
=3
S

—— Output capacitance, pF

- 1
I AQV103,104

10 20 30 40 50
— Applied voltage, V

100 \\; AQV101,102

11.-(2) Output capacitance vs. applied voltage
characteristics (AC/DC type)
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
700

[
S
S

3]
=3
S

N
o
S

[}
t=}
S

n
o
S

—— Output capacitance, pF

AQV201,202 —
AQV203,204

L L
10 20 30 40 50
———— Applied voltage, V

o
S

~—

N
g

o
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Panasonic prepintype (A IASIN
ideas for life featuring high sensitivity

(AQV234)

FEATURES TYPICAL APPLICATIONS

3848’\/‘%2 1. High sensitivity 1. High-speed inspection machines
52, LED operate current: 0.31mA (typ.) Scanner, IC checker, Board tester, etc. 8
Recommended LED input current: 2mA 2. Telephone and data communication 5
_384g,\/x62-g‘2 2. Low-level off state leakage current equipment %
36 of max. 1 pA &

3. Controls low-level analog signals
PhotoMOS relays feature extremely low

closed-circuit offset voltage to enable
_ control of low-level analog signals without
mm inch - gistortion.
L] g
2 ¥ » pEE
2] Tleel s
TYPES
Part No.
Output rating* Through hole s ) Packing quantity
. urface-mount terminal
Package terminal :
Load Load ‘ Tape and reel packing style
voltage | current Tube packing style Picked from the Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
1 tube contains:
d/:glllﬂge 400V | 120 mA | DIP6-pin AQV234 AQV234A AQV234AX AQV234AZ 1 batig Egi.tains: 1,000 pcs.
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol CoTnyrf’:C:i’;n AQV234(A) Remarks
LED forward current Ir 50 mA
Input LED reverse voltage VR 5V
Peak forward current lep 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (Peak AC) ' 400 V
A 0.12A )
Continuous load current I B 0.13A g cgr::r;?](;tle(;r:i:oz?aDkCAC, pc
Output [ 0.15A '
Peak load current Ipeak 0.3A Cf:rggctlon: 100 ms (1 shot),
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperature
limits Storage Tstg —40°C to +100°C —40°F to +212°F
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2. Electrical characteristics (Ambient temperature: 25°C )
Type of
Iltem Symbol connection AQV234(A) Remarks
Typical 0.31 mA Ale/At Q Min. 100 pA/s
LED t t | —
operate curren Maximum Fon 05 mA IL = Max.
Mini 0.1 mA i
Input LED turn off current |n|lmum IFoft — il AIF_/M Q Min. 100 pA/s
Typical 0.29 mA IL = Max.
Typical 1.25V (1.1 V atlr =2 mA)
LED dropout voltage - VF — IF =50 mA
Maximum 1.5V
Typical 30Q IF=2mA, IL = Max.
- Ron A e h
Maximum 50 Q Within 1 s on time
. Typical 2250 IF=2mA, IL = Max.
Output On resistance Maximum Ron B 25Q Within 1 s on time
Typical 11.3Q IF=2mA, IL = Max.
- Ron C o h
Maximum 1250 Within 1 s on time
Off state leakage current Maximum ILeak — 1 pA IF =0 mA, VL= Max.
. Typical 0.89 ms IF=2 mA
T time* Ton —
urn on time Maximum 2ms IL = Max.
Typical 0.22 ms =
Transistor Turn off time* yp|' Toit _ I = 2 mA
ot Maximum 1ms I. = Max.
characteristics ey 08 oF
. ypical Sp f=1MHz
110 t Ciso —
capacitance Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso — 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

77 90%

10%

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value

Unit

Input LED current

I

2

mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 2 mA; Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

3. Turn on time vs. ambient temperature
characteristics

LED current: 2 mA;

Load voltage: 400 V (DC);

Type of connection: A Continuous load current: 120 mA (DC)

120 \ 50 2.5
< N\ a 2
£100 \ g 40 g2.0
€ c 7 £ < /
© =
£ 80 N v L~ s /,
o
§ o \ o 30 c15 4
S o L~ =
20 — 1.0
40 //
Pl
20 10 0.5 - L~
% 20 0 20 40 60 808 020 =20 0 20 40 60 8085 02020 0 20 40 60 8085
—— Ambient temperature, °C —— Ambient temperature, °C — Ambient temperature °C
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HS 1 Form A (AQV234)

4. Turn off time vs. ambient temperature 5. LED operate current vs. ambient 6. LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 2 mA; Load voltage: 400 V (DC); Load voltage: 400 V (DC); Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC) Continuous load current: 120 mA (DC) Continuous load current: 120 mA (DC)
<
1.0 E1o 10
g o ]
@ 0.8 308 £0.8
£ 2 %
© y
5 06 |-\ 806 / 206 V.4
c =
S \ o / 3 /
[ [a] / a / wn
0.4 \\ Wo.4 / o4 va o
=
} 0.2 0.2 // 0.2 ,// e}
T L— (o]
— £
0 0 0 o
40 20 0 20 40 60 8085 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
—— Ambient temperature °C —— Ambient temperature °C — Ambient temperature °C
7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output 9. Off state leakage current vs. load voltage
temperature characteristics at MOS portion characteristics
LED current: 2 to 50 mA Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
= 120
> E 100 <10°
%1.4 E 80 §
£ |50mA= 5 5
S BN 3 80 §
—1.3 POmA —40 S10°
g [tomA SN N 520 %
5mA 5 -4 -3 -2 - 3
S12 | ama i\\i‘\ 2 3 4 5 o
a N N -20—Voltage, V 2
a NN g ! -9
N -40 =10
11 O i o
e _69 —
NI -80 /1
1.0 ~ ! 4
= 190 10™
40 20 0 20 40 60 8085 -120 0 20 40 60 80 100
—— Ambient temperature °C — Load voltage, V
10.Turn on time vs. LED forward current 11.Turn off time vs. LED forward current 12.0utput capacitance vs. applied voltage
characteristics characteristics characteristics
Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
Load voltage: 400 V (DC); Continuous load current: Load voltage: 400 V (DC); Continuous load current: Frequency: 1 MHz;
120 mA (DC); Ambient temperature: 25°C 77°F 120 mA (DC); Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
3.0
25 05 , 50
. £ g
Eﬁ 20 v 0.4 £ 40
@ £ =
£ z 5
S 15 ;o.s 5 30
£ E £ \
210 0.2 O 20 \
0.1 x 10
[ 05 \ ~—
0 0 10 20 30 40 50 0 10 20 30 40 50
10 20 30 40 50 ;
LED forward current, mA — LED forward current, mA — Applied voltage, V
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- Recommended LED forward o
Panasonlc current 2 mA, High Sensitivity PhotoMOS
(Low current-consumption),

Miniature SOP4-pin Type

HS SOP 1 Form A

FEATURES TYPICAL APPLICATIONS

@}ﬁi%z_ ; 1. High sensitivity (Low current- Ideal for battery-powered devices that
08t consumption) need to lengthen operating life.
HS type PhotoMOS relays need less than Also recommended for power-
half LED forward current of other types. economizing of testing equipment that
mm inch This contributes to energy-saving uses many relays.
working of equipment and longer
& g operating life for battery. 1. Security equipment

» Crime-preventing system: Surveillance

Sensitivity comparison between
camera, burglar alarm

HS type and GU type

2 iD

ST T
w

on

O * Disaster-preventing system: Fire alarm,
In case of load voltage 60V type, SOP4-pin heat/smoke sensor
A%S\(g,é);s A%L\J/szes 2. Measuring instruments
( ) | ) 3. Meters (watt-hour, gas, etc.)
LED Typical 0.35 mA 0.9 mA 4. Telecommunication equipment
operate 5. Industrial equipment
current | Maximum 0.5 mA 3mA
Recommended LED 2mA 5mA
forward current
2. Small package (SOP4-pin)
3.60V, 350 V and 400 V load voltage
types available
Output rating* Part No. Packing quantity
Load Load Package ; . : Tape and reel packlrfg style
ube packing style Picked from the Picked from the Tube Tape and reel
voltage current Co S
1/2-pin side 3/4-pin side
60V 500mA AQY232S AQY232SX AQY232Sz 1 tube contains:
AC/DC . 100 pcs.
dual use 350V 120mA SOP4-pin AQY230S AQY230SX AQY230Sz 1 batch contains: 1,000 pcs.
400V 100mA AQY234S AQY234SX AQY234Sz 2,000 pcs.

Note: For space reasons, the three initial letters of the part number “AQY”, the surface mount terminal indicator “S” and the packing style indicator “X” or “Z” are not marked
on the relay. (Ex. the label for product number AQY232SX is 232.)
* Indicate the peak AC and DC values.

Ratings and packages other than those given above are available by special order. Please contact our sales office in your area.

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol AQY232S | AQY230S AQY234S Remarks
LED forward current I 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 60V 350 V 400 V
Output Continuous load current I 05A 0.12A 0.1A Peak AC, DC
Peak load current Ipeak 1.5A 0.3A 0.24 A 100ms (1 shot), V. = DC
Power dissipation Pout 300 mW
Total power dissipation Pr 350 mW
1/0 isolation voltage Viso 1,500 V AC
Operating temperature Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage temperature Tstg —40°C to +100°C —40°F to +212°F
274 ds_x615_en_aqy2: 200112J
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2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQY232S AQY230S | AQY234S Remarks
Typical 0.35 mA AlF/At Z Min. 100 pA/s
LED t t IFon = )
operate curren Maximum F 0.5 mA IL = Max.
Minimum 0.1 mA = Mi
Input LED turn off current - IFoff AIF_/At Z Min. 100 pA/s
Typical 0.3 mA IL = Max.
Typical 125V (1.1 Vatlr=2mA
LED dropout voltage yplf:a Vr ( ar mA) IF =50 mA
Maximum 1.5V
Typical 0.85Q 190 27 Q IF=2mA
On resistance - Ron IL = Max.
Output Maximum 250 25Q 350 Within 1 s on time 8
! IF=0mA S
Off state leakage current Maximum ILeak 1 A Vi = Max. S
Turn on time* Typical T 1.5 ms | 1.2 ms [ 0.8 ms IF=2 mA 2
Maximum o 5ms IL = Max. o
Typical 0.15ms 0.1 ms 0.1 ms =
Transfer Turn off time* P - Toft | | 13 = 2mA
- Maximum 2ms It = Max.
characteristics -
1/0 capacitance Typical c 0.8 pF f=1MHz
P Maximum 0 1.5pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC

Note: Please refer to the schematic and wiring diagram for connection method.

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation (turn on) and resetting (turn off).

Iltem

Symbol

Recommended value

Unit

Input LED current I3

2

mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.

For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

—40°F to +185°F

700
600
2 500 AQY232S
13 \
£ N
3 400 N
2 N
§ 300 N
200
AQY230S
;
100 AQV234S| T
0
40 20 0 20 40 60 8085 100

— Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;
LED current: 2 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

On resistance, Q

50

40

30

20

1
"~
—

AQY232S

40 20 O 20 40 60

8085
— Ambient temperature, °C

3. Turn on time vs. ambient temperature

characteristics

LED current: 2 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5

4
[}
£
[0}
s AQY232S
S /
=3
= AZAQY230S
2 // // S
v
——— AQY234S
|
f—— ‘
0
-40 -20 0 20 40 60 8085

— Ambient temperature, °C
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4. Turn off time vs. ambient temperature 5. LED operate current vs. ambient 6. LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 2 mA; Load voltage: Max. (DC); Sample: All types; Load voltage: Max. (DC); Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC) Continuous load current: Max. (DC)
0.5 1.2 1.2
< <
g 1 1
o 04 = E
£ & 5
-] 5 £
I 5 08 5 0.8
[ g 5
o © o
c \ g 06 c 06
> 9] ~ 2
F o2 \\\ a / a //
4 04 ] Y 04 -
N | AQY232s // A
0.1 l ] ]
AQY230S, AQY234S 02— 0.2 o
—
0
40 20 0 20 40 60 8085 20 20 0 20 40 60 &8 20 20 0 20 40 60 &8
— Ambient temperature, °C — Ambient temperature, °C — Ambient temperature, °C
7. LED dropout voltage vs. ambient 8-(1). Current vs. voltage characteristics of 8-(2). Current vs. voltage characteristics of
temperature characteristics output at MOS portion output at MOS portion
Sample: All types; LED current: 2 to 50 mA Measured portion: between terminals 3 and 4; Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
1.5 0.6 120 AOV2305
/ < 100 7 1
> 44 <04 5180 /AQv23as]
5~ ; / AQY2328 Sleo 7
S 13 t — 302 40—
5 T~ I 201
é . I~ \b‘t\.siomA 1 L of L A N I
S ~— [~30mA i N y - - !
q \\\\\\vpmA Voltage, V // 20‘ Voltage, V
4 11 L~ 0mA 0.2 / -40
\\~ 5mA /f 60
1 ~ 2mA / -0.4 / 80,
-100
0926 =20 0 20 40 60 808 0.6 120
— Ambient temperature, °C
9. Off state leakage current vs. load voltage 10.Turn on time vs. LED forward current 11.Turn off time vs. LED forward current
characteristics characteristics characteristics
Measured portion: between terminals 3 and 4; Measured portion: between terminals 3 and 4; Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F Load voltage: Max. (DC); Continuous load current: Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F Max. (DC); Ambient temperature: 25°C 77°F
5 1
< 10°
5
g w 4 » 08
3 £ =
o 10 ) %)
= £ £
£ s 3 AQY2325 £ os
[ c =
: R\ <.
Q £ c
T AQY232S
. 2o AQY2308, AQY234S 04
£ AQY232S, AQY234S T T Y
—— \
AQY232S | J 02 AQY230S, AQY234S
10 §\ ‘\\
T~ ——_ ™~
0 20 40 60 8 100 % 2 4 6 8 10 % 2 4 6 8 10
— Load voltage, V —— LED forward current, mA — LED forward current, mA
12.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4;
Frequency: 1 MHz (30 mVrms);
Ambient temperature: 25°C 77°F
100
s
~ 80
8
s
g 60
8
H
5 40
3 \ \
} 20 \ [ AQY2325
~~——___AQY230S, AQY234S
]
% 10 20 30 40 50
— Applied voltage, V
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DIMENSIONS (Unit: mm inch)

G

External dimensions

Terminal thickness t = £0.15 +.006
General tolerance: +0.1 +.004

Recommended mounting pad (Top view)

i

Tolerance: £0.1 +.004

PhotoMOS

SCHEMATIC AND WIRING DIAGRAMS

E+: Power source at input side; Ir: LED forward current; V.: Load voltage; I.: Load current

. Output - )
Schematic configuration Load Wiring diagram
1 4 1 4 4 Load
o o L0 o o——
) 4
iDj 1a AC/DC ! I I Vi (AC,DC) N VL (AG,DC)
2 3 2 3 3
8
o O Load

PhotoMOS RELAYS CAUTIONS FOR USE

SAFETY WARNINGS

* Do not use the product under conditions
that exceed the range of its
specifications. It may cause overheating,
smoke, or fire.

* Do not touch the recharging unit while
the power is on. There is a danger of
electrical shock. Be sure to turn off the
power when performing mounting,
maintenance, or repair operations on the
relay (including connecting parts such as
the terminal board and socket).

» Check the connection diagrams in the
catalog and be sure to connect the
terminals correctly. Erroneous
connections could lead to unexpected
operating errors, overheating, or fire.

1. Applying stress that exceeds the
absolute maximum rating

If the voltage or current value for any of
the terminals exceeds the absolute
maximum rating, internal elements will
deteriorate because of the overvoltage or
overcurrent. In extreme cases, wiring
may melt, or silicon P/N junctions may be
destroyed.

Therefore, the circuit should be designed
in such a way that the load never exceed
the absolute maximum ratings, even
momentarily.

2. Derating design

Derating is essential in any reliable
design and a significant factor in
consideration of product life. Sufficient
derating is needed against maximum
rating when designing a system.

And also, relays should be examined
using a measurement equipment.
Derated voltages must be considered
according to operating and environmental
conditions the relay will be subjected to.

3. Short across terminals

Do not short circuit between terminals
when relay is energized, since there is
possibility of breaking of the internal IC.
4. LED forward input current

Use with an LED forward input current
increase and decrease rate, Alr/At, of at
least 100 pA/s.

5. Ripple in the input power supply

If ripple is present in the input power
supply, observe the following:

1) For LED operate current at Emin, please
maintain 2 mA.

2) Please make sure for Emax. is no higher
the LED operate current at than 50 mA.

Emin.

Emax.

6. Output spike voltages

1) If an inductive load generates spike
voltages which exceed the absolute
maximum rating, the spike voltage must
be limited. Typical circuits are shown
below.

5 1
2 3 oeed_— T
0= P
Add a clamp diode
1 4 to the load
o——0O
o2

Add a CR snubber
circuit to the load

2) Even if spike voltages generated at the
load are limited with a clamp diode or
snubber circuit if the circuit wires are
long, spike voltages will occur by
inductance. Keep wires as short as
possible to minimize inductance.
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7. Cleaning
We recommend cleaning with an organic
solvent. If you cannot avoid using
ultrasonic cleansing, please ensure that
the following conditions are met, and
check beforehand for defects.
* Frequency: 27 to 29 kHz
* Ultrasonic output:
No greater than 0.25W/cm?
* Cleaning time: No longer than 30 s
* Cleanser used: Asahiklin AK-225
* Other:
Submerge in solvent in order to prevent
the PC board and elements from being
contacted directly by the ultrasonic
vibrations.
Note: Applies to unit area ultrasonic output for
ultrasonic baths.
8. Notes for mounting
1) If many different packages are
combined on a single substrate, then
lead temperature rise is highly dependent
on package size. For this reason, please
make sure that the temperature of the
terminal solder area of the PhotoMOS
relay falls within the temperature
conditions of item 10 before mounting.
2) If the mounting conditions exceed the
recommended solder conditions in item
10, resin strength will fall and the
nonconformity of the heat expansion
coefficient of each constituent material
will increase markedly, possibly causing
cracks in the package, severed bonding
wires, and the like. For this reason,
please inquire with us about whether this
use is possible.

3) We recommend cleaning with an
organic solvent.

If you cannot avoid using ultrasonic
cleaning, check beforehand for defects.
9. Input wiring pattern

With AQY series avoid installing the input
(LED side) wiring pattern to the bottom
side of the package if you require the
specified I/O isolation voltage (Viso) after
mounting the PC board. Since part of the
frame on the output side is exposed, it
may cause fluctuations in the 1/0O isolation
voltage.

Portion of output side frame

_—
(Output terminal side)

May not allow the prescribed 1/0 withstand

voltage (Viso) to be achieved

10. Soldering

Example of recommended soldering
conditions

(1) IR (Infrared reflow) soldering method

Ts

T2

T1

T1 =150 to 180°C 302 to 356°F

T2 =230°C 446°F

T3 =245°C 473°F or less

t1=60to 120 s or less

t2=30sorless
(2) Soldering iron method
Tip temperature: 350 to 400°C 662 to
752°F
Wattage: 30 to 60 W
Soldering time: within 3 s
(3) Others
Check mounting conditions before using
other soldering methods (DWS, VPS,
hot-air, hot plate, laser, pulse heater, etc.)

* When using lead-free solder, we
recommend a type with an alloy
composition of Sn 3.0 Ag 0.5 Cu. Please
inquire about soldering conditions and
other details.

* The temperature profile indicates the
temperature of the soldered terminal on
the surface of the PC board. The ambient
temperature may increase excessively.
Check the temperature under mounting
conditions.

11. Packing format
1) Tape and reel

mm inch

Tape dimensions

Dimensions of paper tape reel

Tractor feed holes
1.55+0.05 dia.

061+.002 dia

7.2:0.1

Direction of picking

284+.004

0.3:0.05
)

012:.002

1.75+0.1
069+.004

PN

L
T T

) igfoTiﬁ

Bl 31

Device mounted

A 172,004
".-Z%O»l,‘—‘ 12:0.1
851004 475: 004

on tape
2.8+0.3
110+.012

[+12+0.3 1 .
472+.01 079

(1) When picked from 1/2-pin side: Part No. AQY230OSX (Shown above)
(2) When picked from 3/4-pin side: Part No. AQY230SZ

1.55+0.1 dia.
004 di

061+.004 dia.

" 0+ dia,
.150*9% dia,
i[5 2502 dia,
TQSH 79 dia,
-1t 80*' dia.
3.150+9%9 dia
L+
1305 dia.
512-%0dia.  14=15 2:05
5512059 11— 079

2) Tube

Devices are packaged in a tube so that
pin No. 1 is on the stopper B side.
Observe correct orientation when
mounting them on PC boards.

=’ 9

Stopper A (gray) /

(¢

A\ ===
\ S

e

[ ) )
\ Stopper B (green)
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12. Transportation and storage

1) Extreme vibration during transport will
warp the lead or damage the relay.
Handle the outer and inner boxes with
care.

2) Storage under extreme conditions will
cause soldering degradation, external
appearance defects, and deterioration of
the characteristics. The following storage
conditions are recommended:

» Temperature: 0 to 45°C 32 to 113°F

* Humidity: Less than 70% R.H.

» Atmosphere: No harmful gasses such
as sulfurous acid gas, minimal dust.

3) Storage method for SOP type
PhotoMOS relays implemented in SOP
type are sensitive to moisture and come
in sealed moisture-proof packages.
Observe the following cautions on
storage.

* After the moisture-proof package is
unsealed, take the devices out of storage
as soon as possible (within 1 month, less
than 45°C 113°F/70% R.H.).

« If the devices are to be left in storage for
a considerable period after the moisture-
proof package has been unsealed, it is
recommended to keep them in another
moisture-proof bag containing silica gel
(within 3 months at the most).

PhotoMOS

ds_x615_en_aqy2: 200112J
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GNUS

- Flat Power-DIP4-pin type PhotoMOS”
Panasonic o o o PD 1 Form A
ideas for life up to 2A load current (AQY270)

FEATURES TYPICAL APPLICATIONS

1. Flat-Packaged type * Measuring and Testing equipment
(W) 8.8 x (D) 9.3 x (H) 3.9 mm * |IC Testers and Board Testers
(W) .346 x (D) .366 x (H) .154 inch * High speed inspection machines
2. High capacity of continuous load
current 2A (AQY272)

a7 3. High sensitivity and low on-

146 resistance

Max. 2A load can be controlled with SmA
input current. The on-resistance is low at

CAD Data typ. 0.11Q (AQY272).

mm inch
1 4
O O
2 3
O o)
Output rating* Part No.
Packi tit
Through hole Surface-mount terminal acking quantity
terminal
Type Load Load Package -
Tape and reel packing style
voltage current X
Tube packing style Picked from the Picked from the Tube Tape and reel
1/2-pin side 3/4-pin side
60V 2.0A AQY272 AQY272A AQY272AX AQY272AZ 1 tube contains:
AC/DC 100V 1.3A Power-DIP4-pin AQY275 AQY275A AQY275AX AQY275AZ 50 pcs. 1,000 pos
dualuse [ 200V | 0.65A P AQY277 AQY277A AQY277AX AQY277AZ | 1 batch contains: OODpeS:
400V | 0.35A AQY274 AQY274A AQY274AX AQY274AZ 1,000 pes.
* Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item symbol | AQY272(A) | AQY275(A) | AQY277(A) | AQY274(A) Remarks
LED forward current I 50 mA
Inout LED reverse voltage VR 5V
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 60V 100V 200V 400V
Outout Continuous load current I 20A 1.3A 0.65A 0.35A Peak AC, DC
P Peak load current Ipeak 6.0 A 40A 20A 1.0A 100ms (1 shot), VL. =DC
Power dissipation Pout 700 mW
Total power dissipation Pr 750 mW
1/0 isolation voltage Viso 2,500 VAC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperture limits
Storage Tstg —40°C to +100°C —40°F to +212°F
280 ds_x615_en_aqy27: 010611J
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2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item symbol | AQY272(A) | AQY275(A) | AQY277(A) | AQY274(A) Condition
Typical 1.0 mA IL =100 mA
LED I¢ t IFon
operate curren Maximom F 0mA V=10V
Minimum 0.4 mA =
Input LED turn off current I I 4 IFoft b _100 mA
Typical 0.9 mA Vi=10V
Typical 125V (1.16 Vat Ir =10 mA
LED dropout voltage yplf:a VF ( e mA) Ir =50 mA
Maximum 1.5V
. Typical 0.11Q 0.23Q 0.7Q 21Q IF=10 mA, IL = Max.
On resistance - Ron . e
Output Maximum 0.18 Q 0.34 Q 110 320 Within 1's on time 1)
Off state leakage current Maximum ILeak 10 pA Ir =0 mA, VL= Max. ©)]
Typical 246ms | 240ms | 112ms | 165ms [l=10mA, =100 mA %
) Maximum 50 ms V=10V o
Turn on time* - Ton F
Typical 5.64 ms | 5.65 ms | 2.57 ms | 3.88 ms IF=5mA, I. =100 mA o
Maximum 10.0 ms V=10V
Typical 0.22 0.21 0.10 0.08 = =
Transfer Turn off time* ypica T ms | ms | ms | ms {; =51g1© or 10 mA, I = 100 mA
characteristics Maximum 3.0 ms L
) Typical 0.8 pF f=1MHz
110 t: Ci
capacitance Maximum iso 1.5 pF Ve=0V
Initial 1/O isolation resistance Minimum Riso 1,000 MQ 500V DC
. . . Ir =10 mA, Duty factor = 50%
Maximum operating speed Maximum — 0.5 cps IL = Max. , Vi = Max.

*Turn on/Turn off time

Input

Output

Ton
—

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value

Unit

Input LED current I

5to 10

mA

B For Dimensions, see page 63.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical

representative.

For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

35
3.0
<
= 2.5
c
2 _AQverz
3 2.0 ‘ !
el
3 AQY275
415 i \\
1.0 /A‘QY277 AN S
05 AQY2? \‘
E —~ o
B ——
0

-40 -20 0 20 40 60
—— Ambient temperature, °C

8085 100

2-(1) On resistance vs. ambient temperature

characteristics
LED current: 10 mA;

Continuous load current: 2.0 A (DC) (AQY272),

1.3 A (DC) (AQY275)

0.5
o 04
[
© AQY275
5]
% 0.3 ~
'é L ~
c L
Oo02
—T AQY'272
L—
0.1 "] — |
: frm—
0 -40 -20 0 20 40 60 8085

— Ambient temperature, °C

2.-(2) On resistance vs. ambient temperature

characteristics
LED current: 10 mA;

On resistance, Q

Continuous load current: 0.65 A (DC) (AQY277),

0.35 A (DC) (AQY274)

5.0
4.0
AQY274
4
3.0 '/
2.0 7
/
L~
10 1 AQY277
X >
0

-40 -20 0 20 40 60
—— Ambient temperature, °C

8085
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3. Turn on time vs. ambient temperature 4. Turn off time vs. ambient temperature 5. LED operate vs. ambient temperature
characteristics characteristics characteristics
LED current: 10 mA; Load voltage: 10 V (DC); LED current: 10 mA; Load voltage: 10 V (DC); Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC) Continuous load current: 100 mA (DC) Continuous load current: 100 mA (DC)
10 1.0 5
<
8 0.8 £y
£ g 3
= 6 =06 o 3
5 5 \ o
£ AQyz72 £ N 2 AQY274
Eoa = 04 a 2 AQY272—\]
= ’ N i AQY277
|_——"T AQv275 \ 3
%/ AQY275
5 /’4 AQ% ] 0.2 —% AQY277 >, L é 1
_/__———__—’—‘-———‘— AQY277 QY272 T —r AQY275
0 ‘ 0 AQY274 o ‘ ‘
40 20 0 20 40 60 8085 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
— Ambient temperature, °C —— Ambient temperature, °C — Ambient temperature, °C
6. LED turn off current vs. ambient 7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output
temperature characteristics temperature characteristics at MOS portion
Load voltage: 10 V (DC); Sample: all types; Ambient temperature: 25°C
Continuous load current: 100 mA (DC) LED current: 5 to 50 mA
5 1.5 4.0
< < 80
E , Z 14 g
o E AQY272
& E N~ 320 C?
= S 13 B e AQY275
- s N % 101/~ Aaverr
= 3 5 .
; e b §_12 Q}‘\ \\\ 20 -1.5 -1.0 -0.5 AC‘!Y27A‘1
=} 2 5
2 AQY272 P S N ~50mA j 10 15 20
a 2 AQY277- A a \\\\~30mA / 1 o__Voltage, V_|
4 NG 31 ~ ~ 20mA / 1-0‘
X \\~10mA 20
; AQY275 L 5mA / |
1.0
-3.0‘
020 =20 0 20 40 60 8% % 20 0 20 40 60 808 100 4.0
—— Ambient temperature, °C — Ambient temperature, °C
9-(1) Off state leakage current vs. load voltage 9.-(2) Off state leakage current vs. load voltage 10.Turn on time vs. LED forward current
characteristics characteristics characteristics
Ambient temperature: 25°C Ambient temperature: 25°C Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C
20
< 10 <10 18
] =
2 2 o 16
3 3 E s
S10° &10° g |
[
= = = 12
o o & \
2 ° c 10 \ AQY272
5 I S AQY27!
% 10" |—-AQv27s % 10° AQY274 = g Qv275
& 5 —— — T o Ll 4
— ] AQY277
//f’f // 4 \\ AQY274
10 AQY272 10 ) \}& AQY277
| ] -
0 50 100 0 50 100 %6 20 3 40 &0
—— Load voltage, V — Load voltage, V —— LED forward current, mA
11.Turn off time vs. LED forward current 12-(1) Turn on time vs. load voltage 12.-(2) Turn on time vs. load voltage
characteristics characteristics characteristics
Load voltage: 10 V (DC); Continuous load current: LED current: 10 mA; Continuous load current: LED current: 10 mA; Continuous load current:
100 mA (DC); Ambient temperature: 25°C 100 mA; Ambient temperature: 25°C 100 mA; Ambient temperature: 25°C
0.5 5 5
g 0.4 E 4 g 4
o ) g
£o03 £ 3 £ s
s AQY275 3 |_ AQY272 S
£ £ ~ £
E L 5 N E]
02 AQY272 T2 2
AQY277
AQY274 AQY275 N AQY274
AN
0.1 s 1 1
AQY277|
0670 =20 30 40 50 0670 20 30 40 50 60 70 80 90100 0G50 100 150 200 250 300 350 400
— LED forward current, mA — Load voltage, V —— Load voltage, V
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Form A (AQY270)

13-(1) Turn on time vs. load current
characteristics

LED current: 10 mA; Load voltage: 10 V (DC);
Ambient temperature: 25°C 77°F

5

Turn on time, ms
w

AQY275
A
//" AQY272
0 05 1 15 2 25 3

— Load current, A

13.-(2) Turn on time vs. load current
characteristics

LED current: 10 mA; Load voltage: 10 V (DC);

Ambient temperature: 25°C 77°F

5

Turn off time, ms

AQY274

\

—
L —

|

AQyar7

0

0 0.102030405060.708091.0

— Load curr

ent, A

14-(1) Turn off time vs. load voltage

chara
LED curre

cteristics
nt: 10 mA; Continuous load current:

100 mA; Ambient temperature: 25°C 77°F

0.5

I
IS

Turn off time, ms
o
w

o
N}

0.1

0

AQY272

AQY275

PhotoMOS

0 10 20 30 40 50 60 70 80 90100
— Load voltage, V

14.-(2) Turn off time vs. load voltage
characteristics

LED current: 10 mA; Continuous load current:
100 mA; Ambient temperature: 25°C 77°F

0.5

I
IS

Turn off time, ms
o
w

o
o

0.1

0

AQY277

AQY274

0

50 100 150 200 250 300 350 400
—— Load voltage, V

15-(1) Turn off time vs. load current
characteristics

LED current: 10 mA; Load voltage 10 V (DC);

Ambient temperature: 25°C 77°F

0.5

©
IS

Turn off time, ms
o
w

o
)

AQY272

AQY275

0.1

0 05 10 15 20 25
— Load current, A

3.0

15.-(2) Turn off time vs. load current

chara

cteristics

LED current: 10 mA; Load voltage 10 V (DC);
Ambient temperature: 25°C 77°F

0.5

I
IS

Turn off time, ms
o
w

o
M)

0.1

0

AQY277
AQY274 ‘

0 0.1 0.2 0304 0506070809 1.0
— Load current, A

16.Maximum operating frequency vs. load
voltage/current characteristics

LED current: 10 mA;
Ambient temperature: 25°C 77°F

10
9

N WA OO N

—— Maximum operating frequency, time/s

Duty factor=50%

—

0

25 50 75 100 125 150 175 200
— Load voltage, Vxload current, A

17.0utput capacitance vs. applied voltage
characteristics

Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

2000
1800

ué: 1600
1400
1200
1000
800
600
400
200
0

— Output capacitance

\ AQY272
AQY275, orh rovene
N — A
\ -z
0 20 40 60 80 100

— Applied voltage, V
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ideas for life

(Height includes standoff )

mm inch

www.fotorele.net pene Panasonic NAIS

Slim type with
high capacity up to 4A

DC load type also available

FEATURES

1. Slim SIL4-pin package

(W) 3.5 x (D) 21.0 x (H) 12.5 mm

(W) .138 x (D) .827 x (H) .492 inch

The compact size of the 4-pin SIL
package allows high density mounting.
2. Extremely low on-resistance

3. Control low-level signal

Power Photo MOS relays feature
extremely low closed-circuit offset
voltage to enable control of low-level
analog signals without distortion.

4. Low-level off state leakage current
of max. 10 pA

5. High 1/0 isolation voltage of 2,500 V

minsk17 @tut.by

GNUS
PhotoMOS*

Power 1 Form A
(AQZ100, 200)

TYPICAL APPLICATIONS

* Traffic signals
* Measuring instruments
* Industrial machines

DC tvpe 6. Eliminates the need for a counter
P electromotive protection diode in the
drive circuit on the input side
% s L L 7. Eliminates the need for a power
— F ? supply to drive the power MOSFET
e s 4 8. No restriction on mounting
o direction
AC/DC type 9. Low thermoelectromotive force
10. Neither noise nor arc at contact
11. Sockets are also available
(PA1a-PS, PA1a-PS-H)
12. Can be installed on the RT-3 relay
terminal (Power PhotoMOS relay type)
1. DC type
— ook -
Output rating Package Part No. acking quantity
Load voltage Load current Inner carton Outer carton
60 V 40A AQZ102
100 V 26A ) AQZ105
DC only 200V 13A SIL4-pin AQZ107 25 pcs. 500 pcs.
400 V 0.7A AQZ104
* Load voltage and current of DC type: DC
2. AC/DC type
tput rating* Packi tit
Output rating Package Part No. acking quantity
Load voltage Load current Inner carton Outer carton
60 V 30A AQZ202
AC/DC 100 V 20A . AQZ205
IL4- 2 . )
dual use 200 V TOA SiL4-pin AQZ207 5 pes 500 pes
400 V 0.5A AQZ204

* Load voltage and current of AC/DC type: Peak AC/DC.
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Power 1 Form A (AQZ100, 200)

RATING

1. DC type
1) Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol | AQZ102 | AQZ105 | AQZ107 | AQZ104 Remarks
LED forward current IF 50 mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (DC) Vi 60 V 100 V 200V 400 V
Output Continuous load current (DC) I 40A 26A 1.3A 0.7 A 8
Peak load current lpeak 9.0A 6.0A 3.0A 1.5A 100 ms (1 shot), V. =DC =
Power dissipation Pout 1.35W -g
Total power dissipation Pr 1.35W o
1/0 isolation voltage Viso 2,500 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tetg —40°C to +100°C —40°F to +212°F

2) Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol | AQZ102 | AQZ105 AQZ107 | AQzZ104 Condition
Typical 1.0 mA IL= 100 mA
LED 1t t IFon
operate curren ryP— F 30mA Vi= 10V
Minimum 0.4 mA =
Input LED turn off current I I - IFoft I _1 00 mA
Typical 0.9 mA Vi=10V
Typical 125V (1.16 Vat Ir = 10 mA
LED dropout voltage ypl.ca VF ( ar mA) IF =50 mA
Maximum 15V
Typical 0.05Q 0.081 Q 0.340Q 1.06 |IF =10mA
On resistance Ron I =Max.
Output Maximum 0.09Q 017 Q 0.55Q 1.6Q Within 1 s on time
) IF =0mA
Off state leakage current Maximum ILeak 10 pA VL = Max.
Typical 166ms | 189ms | 083ms | 101ms [lF =10mA
I =100 mA
Maximum 5.0 ms VL =10V
Turn on time* Ton
Typical 379 ms | 450 ms | 1.75 ms | 234ms |IF =5mA
I =100 mA
Maximum 10.0 ms VL =10V
Typical 0.15ms | 0.19ms | 0.08ms | 0.08ms [l =5mAor10mA
Transfer Turn off time* Toi IL =100 mA
characteristics Maximum 3.0ms Vi =10V
i Typical 0.8 pF f=1MHz
1/10 t C
capacitance Y P— iso 15 pF Vs =0V
Initial 1/0 isolation resistance | Minimum Riso 1,000 MQ 500V DC
IF =10 mA
Maximum operating speed Maximum — 0.5 cps Duty factor = 50%
I.xV= 200 (VA)
Vibration resistance Minimum — 10 to 55 Hz at double amplitude of 3 mm 2 hours for 3 axes
Shock resistance Minimum — 4,900 m/s2 {500 G} 1 ms 3 times for 3 axes
ds_x615_en_aqz10_20: 010611J 285
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2. AC/DC type

1) Absolute maximum ratings (Ambient temperature: 25°C )
Item Symbol | AQZ202 | AQZ205 AQZ207 AQZ204 Remarks
LED forward current IF 50 mA
Inout LED reverse voltage VR 5V
u
P Peak forward current lrp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (Peak AC) Vo 60V 100 V 200V 400 V
Outout Continuous load current I 3.0A 2.0A 1.0A 05A Peak AC, DC
utpu
P Peak load current Ipeak 9.0A 6.0 A 3.0A 1.5A 100 ms (1 shot), V. =DC
Power dissipation Pout 16 W
Total power dissipation Pr 1.6 W
1/0 isolation voltage Viso 2,500 VAC
Temperature Operating Topr —40°C to +85°C Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C
2) Electrical characteristics (Ambient temperature: 25°C )
Iltem Symbol | AQZ202 | AQZ205 AQZz207 AQZ204 Condition
Typical 1.0 mA I.= 100 mA
LED operate current |
P Maximum Fr 3.0 mA V=10V
Mini 0.4 mA =
Input LED turn off current |n|lmum IFoft m L _100 mA
Typical 0.9 mA V=10V
Typical 1.25V (1.16 V at I = 10 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 1.5V
Typical 0.11Q 0230 0.7Q 21Q |lF=10mA
On resistance Ron I =Max.
Output Maximum 0.18Q 0.34Q 1.1Q 32Q Within 1 s on time
. IF =0mA
Off state leakage current Maximum ILeak 10 uA Vi = Max.
Typical 246ms | 240ms | 1.12ms [ 1.65ms [l =10mA
I. =100 mA
Maximum 5.0ms Vi =10V
Turn on time* Ton
Typical 564ms | 565ms | 257ms | 3.83ms [l =5mA
I. =100 mA
Maximum 10.0 ms Vi =10V
Typical 022ms | 021ms | 0.10ms | 0.08ms [l =5mAor10mA
Transfer Turn off time* Tot It =100 mA
characteristics Maximum 3.0ms VL =10V
Typical 0.8 pF =
1/0 capacitance yp|. Ciso P f 1_MHZ
Maximum 1.5 pF Ve =0V
Initial I/O isolation resistance | Minimum Riso 1,000 MQ 500V DC
IF =10 mA
Maximum operating speed Maximum — 0.5 cps Duty factor = 50%
IL = Max., VL = Max.
Vibration resistance Minimum — 10 to 55 Hz at double amplitude of 3 mm 2 hours for 3 axes
Shock resistance Minimum — 4,900 m/s2 {500 G}1 ms 3 times for 3 axes

*Turn on/off time

Input

Output
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol

Recommended value

Unit

Input LED current I

5to 10

mA

B For Dimensions, see page 63.
B For Schematic and Wiring Diagrams, see page 67.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical

representative.
For more information, see page 80.
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REFERENCE DATA

18-(1) Load current vs. ambient temperature
characteristics (DC type)

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

45
4.0
<33 \ AQZ102
£3.0
S X
° \<AQZ105
S 2.0 <
1.5 AQZ107
1.0 ~ N
05 A ~
. AQZ104 |

-40 -20 0 20 40 60 8085100
—— Ambient temperature, °C

1.-(2) Load current vs. ambient temperature
characteristics (AC/DC type)

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

35 ‘
- 30 \ AGZ202
g AQZ20
320
kel
2 <
|
15 AQZ207 N
1.0 J
AQZ203T~
05 \\
%620 0 20 40 60 8085700

—— Ambient temperature, °C

19.Load current vs. ambient temperature
characteristics in adjacent mounting

IL: Load current;
I (max.): Maximum continuous load current

120
o100
& A\ \ £=20 mm
% 80 \ NN\ 2 =10 mm
3 % £ =5 mm
£ 60 K \
T . H w U
N
20 z
£ =Adjacent mountin‘g pitcr
940 -20 0O 20 40 60 8085100

—— Ambient temperature, °C

20-(1) On resistance vs. ambient temperature
characteristics (DC type)
LED current: 10 mA;
Continuous load current: 1.6 A (DC) (AQZ102),
1.04 A (DC) (AQZ105)

0.20
o016
@
2
So1z AQZ105 |
‘»
®
S0.08 AQZ102
[ //
//
0.04
0

-40 -20 0 20 40 60 8085
Ambient temperature, °C

3.-(2) On resistance vs. ambient temperature
characteristics (DC type)

LED current: 10 mA;

Continuous load current: 0.52 A (DC) (AQZ107),

0.28 A (DC) (AQZ104)
5

On resistance, Q
w

AQZ104
| =l

1 |
T AQZ107

-40 -20 0 20 40 60 8085
— Ambient temperature, °C

3.-(3) On resistance vs. ambient temperature
characteristics (AC/DC type)
LED current: 10 mA;
Continuous load current: 1.2 A (DC) (AQZ202),
0.8 A (DC) (AQZ205)

05
o 04
@
§ AQZ205
3 03 =
(73
8 ]
c LT
O 02
— AQZ202
/’
//
0.1
0300 0 20 40 60 88

— Ambient temperature, °C

3.-(4) On resistance vs. ambient temperature
characteristics (AC/DC type)
LED current: 10 mA;
Continuous load current: 0.4 A (DC) (AQZ207),
0.2 A (DC) (AQZ204)
50

4.5
4.0 AQZ204
3.5 7
3.0
25
2.0
15
1.0
0.5

0

On resistance, Q

/ AQZ207

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

21-(1) Turn on time vs. ambient temperature
characteristics (DC type)

LED current: 10 mA;
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

10
8
(%]
g
£e
=
o
=
N AQZ102
nazior AQz104| AGZISS
2
N
0

-40 -20 0 20 40 60 808
—— Ambient temperature, °C

4.-(2) Turn on time vs. ambient temperature
characteristics (AC/DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

10
8
[}
g
G 6
£
= AQZ202
g 4 % 1
] ¢% AQZ205
» =T Aaz204
L
— 1 ————T—T AQz207
0

-40 -20 0O 20 40 60 808
— Ambient temperature, °C

22-(1) Turn off time vs. ambient temperature
characteristics (DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

1.0
08
(2}
E
¢
E£06
=
I EN
c
'20.4 \
AQZ107|pq7105

[ N K| /" | pozie
02 N

\sxﬁ

0 AQZ104
40 20 0 20 40 60 6085

—— Ambient temperature, °C

5.-(2) Turn off time vs. ambient temperature
characteristics (AC/DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

10
0.8
(2]
g
=
o
€04
2 \
AQZ205
0.2 AQZ2 B.%
AGZ202 L
AQZ204
o ‘

-40 -20 0 20 40 60 8085
— Ambient temperature, °C

23-(1) LED operate vs. ambient temperature
characteristics (DC type)

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

5

LED operate current, mA
w

"

-40 -20 0 20 40 60 808
—— Ambient temperature, °C
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6.-(2) LED operate vs. ambient temperature
characteristics (AC/DC type)

Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

5
<
S
= 4
C
o
3
@ 3
T AQZ204
[
s | 7 |
a 2
4
AQZ202
1 AQZ207
AQZ205
—_ ‘
0

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

24-(1) LED turn off current vs. ambient
temperature characteristics (DC type)

Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

5
T 4
i
o
3 3
5 AQZ105
c
22 e
a
] //
1
// Adzi02
0

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

7.-(2) LED turn off current vs. ambient
temperature characteristics (AC/DC type)

Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

5
<
E 4
£
g
3
< 3
£ AQZ204 y
5 AQZ202
g 2 AQZ207 /.
g p 4
-
. / AQZ205
___&
0

-40 -20 0 20 40 60 8085
— Ambient temperature, °C

25.LED dropout voltage vs. ambient
temperature characteristics
Sample: all types; LED current: 5 to 50 mA

1.5
> 1.4
g
% 13 S~
> ™~
S12 S~
Q
5 ~ ™~50mA
5 \\\§~30mA
Q11 20mA
w N~
a ~10mA
10 I~ 5mA

EJ40 20 0 20 40 60 8085100
—— Ambient temperature, °C

26-(1) Current vs. voltage characteristics of
output at MOS portion (DC type)
Ambient temperature: 25°C 77°F

N

AQZ102
}AQZ105 |

|
w

AQZ107
’_AQZ104

|
N

&_ | current, A_|

o
oe]
S
o
o
»
n

/
02 04 06 08
-1 Voltage, V_|

9.-(2) Current vs. voltage characteristics of
output at MOS portion (AC/DC type)
Ambient temperature: 25°C 77°F

>
=]

\
AQZz202
\
AQZ205
\
AQZ207

AQ‘Z204

005 1.0 15 20

-1.0—Voltage, v

w
=)

N
=)

o_| Current, A_|
o

o

o
o
o

\

\o

\§

2.01
-3.0‘
4.0

27-(1) Off state leakage current vs. load
voltage characteristics
Ambient temperature: 25°C 77°F

<100

=

o

5

o

Q

210°

x

©

o

[0)

T

;2 10° —+AQZ105, 205

o |

/;//
10" // AQZ102, 202

) T

50 100
—— Load voltage, V

10.-(2) Off state leakage current vs. load
voltage characteristics
Ambient temperature: 25°C 77°F

o

o

Off state leakage current, A

10° AQZ104, 204
L
g AQZ107, 207
7
107
0

50 100
—— Load voltage, V

28-(1) Turn on time vs. LED forward current
characteristics (DC type)

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);

Ambient temperature: 25°C 77°F

20
18
16
» 14
£
QE; 12
=10
)
c \ AQZ104
E 6 AQZ1‘07
4
AQZ102
>\ A9 AQZ105
N
0

0 10 20 30 40 50
—— LED forward current, mA

11.-(2) Turn on time vs. LED forward current
characteristics (AC/DC type)

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);

Ambient temperature: 25°C 77°F

29-(1) Turn off time vs. LED forward current
characteristics (DC type)
Measured portion: between terminals 4 and 6;
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F
0.5

12.-(2) Turn off time vs. LED forward current
characteristics (AC/DC type)

Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F

20 0.5
18
16 0.4 0.4
® 14 g g
E* ” [ &
g (I £03 £os
g 1o 1l AQZ202 5 i - AQZ205
c 8 AQZ205 502 50.2
e L N AQZ105 = AQz207 AQZ202
6 \\ i \ [ | —AQzi02 AQZ204 /
4 AQZ204 0.1 — ——nagioy 01 —
.
5 \} AQZ207 ]
0 : 0 0
0 10 20 30 40 50 0 10 20 380 40 50 0 10 20 380 40 50
— LED forward current, mA — LED forward current, mA — LED forward current, mA
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Power 1 Form A (AQZ100, 200)

30-(1) Turn on time vs. load voltage
characteristics (DC type)

LED current: 10 mA;
Continuous load current: 100 mA;
Ambient temperature: 25°C 77°F

5
v 4
E
¢
£ 3
c
o
£
=}
=2 AQzi02 | |
e
—] AQZ105
1
0

0 10 20 30 40 50 60 70 80 90 100
— Load voltage, V

13.-(2) Turn on time vs. load voltage
characteristics (DC type)

LED current: 10 mA;
Continuous load current: 100 mA;
Ambient temperature: 25°C 77°F

5
. 4
£
¢
£ 3
[ =
o
<
R
.
AQZ107 |
AQZ104
0 \

0 50 100 150 200 250 300 350 400
— Load voltage, V

13.-(3) Turn on time vs. load voltage
characteristics (AC/DC type)

LED current: 10 mA;

Continuous load current: 100 mA;

Ambient temperature: 25°C 77°F

5
m 4
€
o
£ 3
s ~ | | {AQZ20: ”
5 ~ o
g 2
— 2
AQZ205 2
(o]
1 e
o
0

0 10 20 30 40 50 60 70 80 90 100
— Load voltage, V

13.-(4) Turn on time vs. load voltage
characteristics (AC/DC type)

LED current: 10 mA;

Continuous load current: 100 mA,;

Ambient temperature: 25°C 77°F
5

Turn on time, ms

N~ AQZ204

AQZ207

00 50 100 150 200 250 300 350 400

—— Load voltage, V

31-(1) Turn on time vs. load current
characteristics (DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Ambient temperature: 25°C 77°F

5
w 4
£
g
£ 3
c
o
£ AQZ102
g2 _
| ——r——Aqz105
o
1
0

0 05 1.0 15 20 25 3.0 35 4.0
— Load current, A

14.-(2) Turn on time vs. load current
characteristics (DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Ambient temperature: 25°C 77°F
5

Turn on time, ms
w

AQZ107

AQZ104

0O 02 04 06 08 10 12 14
— Load current, A

14.-(3) Turn on time vs. load current
characteristics (AC/DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Ambient temperature: 25°C 77°F

5
4
(2]
£ AQZ205
g 3
£ —— AQZ202
s |~
c
£ 2
E
1
0
0 05 15 2 25 3

— Load current, A

14.-(4) Turn on time vs. load current
characteristics (AC/DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Ambient temperature: 25°C 77°F

5
4
»
£
£
<
S
c
£ o AQZ204
2 ///
AQZ207
1 t— ]
0

0 0.1 0.20.30.4 050.60.7 0809 1.0
— Load current, A

32-(1) Turn off time vs. load voltage
characteristics (DC type)

LED current: 10 mA;

Continuous load current: 100 mA;

Ambient temperature: 25°C 77°F
0.5

0.4

o
w

AQZ105

o
S

Turn off time, ms

o

0

0 10 20 30 40 50 60 70 80 90 100
— Load voltage, V

15.-(2) Turn off time vs. load voltage
characteristics (DC type)

LED current: 10 mA;

Continuous load current: 100 mA;

Ambient temperature: 25°C 77°F
0.5

0.4

0.3

Turn off time, ms

o

2 AQZ104]
AQZ107

o

00 50 100 150 200 250 300 350 400

— Load voltage, V

15.-(3) Turn off time vs. load voltage
characteristics (AC/DC type)

LED current: 10 mA;

Continuous load current: 100 mA;

Ambient temperature: 25°C 77°F
0.5

I
>

o
w

AQZ202

Turn off time, ms

=}
o
>
e}
N

205

o

0

0 10 20 30 40 50 60 70 80 90 100
—— Load voltage, V

15.-(4) Turn off time vs. load voltage
characteristics (AC/DC type)
LED current: 10 mA,;
Continuous load current: 100 mA;
Ambient temperature: 25°C 77°F
0.5

I
IS

©
w

Turn off time, ms

o
S

AQZ207

o

AQT204
00 50 100 150 200 250 300 350 400
—— Load voltage, V
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33-(1) Turn off time vs. load current
characteristics (DC type)
LED current: 10 mA;
Load voltage: 10 V (DC);
Ambient temperature: 25°C 77°F
0.5

0.4

0.3

o
S

Turn off time, ms

AQZ105

o

AQZ102

00 05 1.0 1.5 20 25 3.0 35 4.0

—— Load current, A

16.-(2) Turn off time vs. load current
characteristics (DC type)
LED current: 10 mA;
Load voltage: 10 V (DC);
Ambient temperature: 25°C 77°F
0.5

0.4

0.3

o
)

Turn off time, ms

o
=

AQZ104

AQF107
0 02 04 06 08 10 12 1.4
—— Load current, A

0

16.-(3) Turn off time vs. load current
characteristics (AC/DC type)
LED current: 10 mA;
Load voltage: 10 V (DC);
Ambient temperature: 25°C 77°F
05

0.4

o
w

AQZ202

Turn off time, ms
o
N

>

QZ205

0

0 05 10 15 20 25 30
— Load current, A

16.-(4) Turn off time vs. load current
characteristics (AC/DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Ambient temperature: 25°C 77°F
0.5

1N
IS

o
w

Turn off time, ms

o
S

AQZ207

o°

A‘C!22‘04
00 0.1 0.20.30.40.5 0.60.70.80.9 1.0
—— Load current, A

34.Maximum operating frequency vs. load
voltage/current characteristics

LED current: 10 mA;
Ambient temperature: 25°C 77°F

N WA OO N 0 © O

Duty factor = 50%

l
|
\
\
\

N

Maximum operating frequency, time/s

—

OU 25 50 75 100 125 150 175 200

— Load voltage, Vx load current, A

35-(1) Output capacitance vs. applied voltage
characteristics (DC type)

Frequency: 1 MHz;

Ambient temperature: 25°C 77°F

2000
L|5_1800
1600
o
< 1400
2 AQZ102
1200
o |
81000
3 a0 \ Aqzios
£
O 600 K
\ AQZ107
400 \ \ AQZ104
200 —
0 2

0 40 60 80
—— Applied voltage, V

100

18.-(2) Output capacitance vs. applied voltage
characteristics (AC/DC type)

Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

2000
L 1800
o
1600
o
§1400
©
1200
©
S1000
S a0
3 \\ AQZ202
000 \Agz20
AQZ207
400 AQZ204——
o N~ T
% 20 40 60 80 100
— Applied voltage, V
ACCESSORY (mminch)
Socket ‘ = : - PC board pattern
il kel 5 istadk et 53
L L T TSR o (BOTTOM VIEW)
20 606 1 20 gos | Standard type
8900 890
5%
254 10.16
e f f woo%r F:Aoo g) %
= Qos gos
'3154 7 '5154 ’ / 21 dia. / 2-1.2 dia.
5\305 5\306 2-.039 dia. 2-.047 dia.
i%éog‘ 4700 Self clinching type
& 0% K51 ‘(J 3) 0.25 1 o 0% o ™ (0.3)
157 . . p 49 oz : : : 5.08
.012 .01 .012)
2.54 5(88 : *2 ’“039 5<0% ) 2.54 1016, 200
1 100 <500 ™ .048 1.23 | 2.54 500 1.3%18 100 400
S 3.81 048 100, 3.81 051
6.35 150 6.35 150 / /
.250 250 2.0.go2s 2.4 possa
2-.031 02 da 2-.047
PA1a-PS PA1a-PS-H
Tolerance: £0.1 +.004
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Normally closed type
in a slim SIL package
Load voltage 400V

FEATURES

1. High sensitivity and low on-
resistance

Max. 0.5A load can be controlled with

5 mA input current. The on-resistance is
low at typ. 2.8Q.

2. Normally closed (1 Form B) contact
This has been realized thanks to the
built-in MOSFET processed by our
proprietary method, DSD (Double-
diffused and Selective Doping) method.

minsk17 @tut.by

Ay Lo
PhotoMOS*

Power 1 Form B
(AQZ404)

3. Slim SIL4-pin package

(W) 3.5 x(D)21.0 x (H) 12.5 mm

(W) .138 x (D) .827 x (H) .492 inch

The compact size of the 4-pin SIL
package allows high density mounting.
4. Sockets are also available
(PA1a-PS, PA1a-PS-H)

5. Can be installed on the RT-3 relay
terminal (Power PhotoMOS relay type)

PhotoMOS

mm inch
Cross sNtlagtiSon of the normally-closed type of TYP'CAL APPLICAT'ONS
ower
8 Passivation membrane . * Railroad system, traffic signals
£ 1 Source electrode Gate electrode :Rtsirlglien%ate » Measuring instruments
H [ membrane_ « Industrial machines
‘ ‘ ‘ ‘ OGEL(Ztion
1 i 3 4 membrane
Drain
— electrode
TYPES
Output rating* Package Part No. Packing quantity
Load voltage Load current Inner carton Outer carton
pome 400V 0.5A SIL4-pin AQZ404 25 pcs 500 pos
*Indicate the peak AC and DC values.
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQZ404 Remarks
LED forward current IF 50 mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f=100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) \ 400 V
Output Continuous load current I 05A Peak AC, DC
Peak load current Ipeak 15A 100 ms (1 shot), V. =DC
Power dissipation Pout 1.6 W
Total power dissipation Pr 1.6 W
1/0 isolation voltage Viso 2,500 VAC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - —
Storage Tstg —40°C to +100°C ~40°F to +212°F

ds_x615_en_aqz404: 010611J
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Power 1 Form B (AQZ404)

2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQZ404 Condition
Typical 1.0 mA .= 100 mA
LED te (OFF t IFof
operate ( ) curren Maximom Foff 30 mA V=10V
Minimum 0.4 mA =
Input LED reverse (ON) current I I - IFon I _100 mA
Typical 0.9 mA V=10V
Typical 125V (1.16 Vat Ir =10 mA
LED dropout voltage yplf:a Vr ( ar mA) Ir =50 mA
Maximum 15V
Typical 28Q = =
On resistance yp|'ca Ron Ir =0 mA, I = Max.
Output Maximum 400 Within 1 s on time
Off state leakage current Maximum ILeak 10 pA Ir = 10mA, VL = Max.
Typical 3.9ms lF=0— 10 mA
Maximum 7.5 ms IL=100mA,VL=10V
Operating (OFF) time* - Toft
Typical 9.4 ms IF=0—5mA
Maximum 15 ms lt=100 mA, VL =10V
Typical 0.8 =
Transfer Reverse (ON) time* yplf:a Ton ms :F _ ?On(;pr\nz (3/01;1100n\1/A ~0
characteristics Maximum 3.0 ms - P
. Typical 0.8 pF f=1MHz
110 t Ci
capacitance Maximam so 15 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC
. ) . Ir =10 mA, Duty factor = 50%
Maximum operating frequency Maximum — 0.5 cps lL=Max., Vi=Max.

*Operate/Reverse time

Input

Output

Toff

—

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
ltem Symbol Recommended value Unit
Input LED current I 5to 10 mA

B For Dimensions, see page 63.
B For Schematic and Wiring Diagrams, see page 68.
B For Cautions for Use, see page 71.
H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical

representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. Load current vs. ambient temperature 3. On resistance vs. ambient temperature
characteristics characteristics in adjacent mounting characteristics
Allowable ambient temperature: —40°C to +85°C I Load current; LED current: 0 mA; Load voltage: Max. (DC)
I (max.): Maximum continuous load current Continuous load current: Max. (DC)
0.7 120 5
0.6
\0100 £=20mm ~ 4
< o \ / ~
£ 05 S = @
§ \ gx 80 £=10mm _| % L
£ X 3 =,
304 N % £=5mm b 3 —
2 £ 60 @ "
8 ~ o /
=03 e 5 ‘& S 5 i
\ 440 /
DA
A h 1
0.1 20
) ﬂ:\/—\djact‘am mo‘unting pitch
%0 20 0 20 40 60 808100 % 20 0 20 40 60 805 100 020 20 0 20 40 60 &
— Ambient temperature, °C —— Ambient temperature, °C ——— Ambient temperature, °C
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Power 1 Form B (AQZ404)

4. Operate (OFF) time vs. ambient
temperature characteristics
LED current: 10 mA; Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)
20

Operate (OFF) time, ms

—

-40 -20 0
— Ambient temperature, °C

20 40 60

8085

5. Reverse (ON)time vs. ambient temperature

characteristics
LED current: 10 mA; Load voltage: 10 V (DC);

Continuous

load current: 100 mA (DC)

\

\

\

08

N

06

N

AN

—— Reverse (ON) time, ms

0.4

~_

~

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

6. LED operate (OFF) current vs. ambient

temperature characteristics

Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

—— LED operate (OFF) current, mA

3

N
o

n

-
o

-

o
3]

/

V

v

PhotoMOS

-40 -20 0 20 40 60 8085
——— Ambient temperature, °C

7. LED reverse (ON) current vs. ambient
temperature characteristics
Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)
3

mA

LED reverse (ON) current,

25

/

o

-40 -20 0
— Ambient temperature, °C

20 40 60

8085

8. LED dropout voltage vs. ambient
temperature characteristics

Sample: all types; LED current: 5 to 50 mA
1.5
> 14
(0]
g NN
21s E\
§_ \\\\\
©1.2 ‘\\‘\ P~
° I~ ~50mA
B \\\§~30mA
=14 ~—— 20mA
\\~10mA
™~ 5mA
1.0
% 20 0 20 40 60 808100

— Ambient temperature, °C

9. Current vs. voltage characteristics of output
at MOS portion
Ambient temperature: 25°C 77°F

1.0

0.75

Current, A
o
(4]

o
a

o

<)

o |
o o

0 O.‘S 1.0 15 20
.0.25 Voltage, V

-0.5

-0.75

-1.0

10.0ff state leakage current vs. load voltage

characteristics
Ambient temperature: 25°C 77°F

11.Operate (OFF) time vs. LED forward current

characteristics

Load voltage: 10 V (DC); Continuous load current:

100 mA (DC); Ambient temperature: 25°C 77°F

12.Reverse (ON) time vs. LED forward current

characteristics

Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F

30 2.0
< 10°
& 10° = =
S o e
2 o 15 ]
g g g
» 10° 3 3 0.8
5§ | & 10 \ c —
AN
1072 \
0 —
50 100 % 10 20 3 40 50 60 % 10 20 30 40 50 60
Load voltage, V — LED forward current, mA — LED forward current, mA
13.Maximum operating frequency vs. load 14.0Output capacitance vs. applied voltage
voltage/current characteristics characteristics
LED current: 10 mA; Frequency: 1 MHz;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
% 10 2500
£ ] .
= - 50%
g g \ duty = 80% o 2000
[} o
2
£ | 5
o 6 \ 8 1500
= [
“'“' o
2’ ]
S 4 51000
£ ]
E s
3 2 500
=
I 1
00 25 50 75 100 125 150 175 200 % 20 40 60 80 100

—— Load voltage, V xload current, A

—— Applied voltage, V
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ACCESSORY (mm inch)

Socket Standard type Self clinching type Standard type
R by | e by 508
e By s R a LQJ"—L"%}LH L 197 10.16__, 200
o ! 22.6°° | woo%gfz;_oo*ﬂ
890 890°
e / 2-1 dia. / 2-1.2 dia.
o T 2-039 dia. 2-047 dia.
aF Qo6 Qo6
.354¢ .354
; ¥ Self clinching type
k3 s
Kol “(oTa) 1 7 050 pocs *(gj : 10.16. ng
1 ( i s Jba i ; : 10 J; 400 %
(.012) 039 (.012)
.08 1.23 254 5.08 7%7 /% /é}
a8t " 048 _ 100, agr 0 051 0= 2-0.g0% 2-9,2-0056a
“150 6.35 “I20 2-.031-%s 2-.047~
250
PA1a-PS PA1a-PS-H
General Tolerance: +0.3 +.012 General Tolerance: +0.3 +.012 Tolerance: +0.1 +.004
PC board pattern
(BOTTOM VIEW)
294 ds_x615_en_aqz404: 010611J
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|
|
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Slim and high capacity
up to 3.6A
Voltage-driven type

FEATURES

1. A voltage-sensitive power PhotoMOS
relay

Conventional power PhotoMOS relays are
connected externally to an input limiting
resistor in order to obtain the appropriate
LED current. Adding an internal constant-
current element renders the input limiting
resistor unnecessary, making it possible
for the PhotoMOS relay to be voltage-
driven.

2. Wide range of input voltages

Allows a wide range of input voltages from
4 to 30 V DC. The relay can be used in 5
V, 12V or 24 V DC systems.

3. Both AC/DC dual types and DC-only
types available

minsk17 @tut.by

AL s
PhotoMOS®
1 Form A Voltage-sensitive
(AQZ100D, 200D)

4. High capacity
Supports the various types of load contro

(%)
from very small loads to a max. 2.7 A for g
the AC/DC dual type, max. 3.6 A for the )
DC-only type. =
5. High sensitivity and low on- &
resistance

Max. 3.6 A load can be controlled with the
min. input voltage of 4 V DC. The on-
resistance is also low at typ. 0.033 Q
(AQZ102D).

6. Slim SIL4-pin package

(W) 3.5 % (D) 21.0 x (H) 12.5 mm

(W) .138 x (D) .827 x (H) .492 inch

The compact size of the 4-pin SIL
package allows high density mounting.

y The AC/DC dual type is capable of bi-
DC type ACIDC type nen ype s cap )
directional control, and unlike conventional
SSRs, does not have to be used
differently depending on the load. The DC-
only type is well suited for control of DC
solenoids and DC motors.
1. DC type
Output rating* Packi tit
utput rating Package Part No. acking quantity
Load voltage Load current Inner carton Outer carton
60 V 36A AQZ102D
100 V 23A AQZ105D
DC onl IL4-pi 2 . :
C only 200V T1A SiL4-pin AQZ107D S pes 500 pes
400 V 0.6A AQZ104D
* Load voltage and current of DC type: DC
2. AC/DC type
Output rating* Package Part No. Packing quantity
Load voltage Load current Inner carton Outer carton
60V 27A AQZ202D
100 V 1.8A AQZ205D
AC/DC SIL4-pin Q 25 pcs. 500 pcs.
dual use 200 V 09A AQZ207D
400 V 0.45 A AQZ204D

* Load voltage and current of AC/DC type: Peak AC/DC

ds_x615_en_aqz10d_20d: 010611J
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RATING

1. DC type
1) Absolute maximum ratings (Ambient temperature: 25°C )
Item Symbol AQZ102D | AQZ105D AQZ107D AQZ104D Remarks
Input voltage Vin 30V
Input Input reverse voltage VRIN 5V
Power dissipation Pin 300 mW
Load voltage (DC) Vi 60V 100 V 200V 400 V
Output Continuous load current (DC) I 3.6 A 23A 11A 0.6 A
Peak load current Ipeak 9.0 A 6.0A 3.0A 1.5A 100 ms (1 shot), V. = DC
Power dissipation Pout 1.35W
Total power dissipation Pr 1.35W
1/0 isolation voltage Viso 2,500 VAC
) —40°C to +85°C (4VqVingBV) Non-condensing at low
Temperature Operating Topr —40°C to +75°C 6V<VNng15V) temperatures
limits —40°C to +60°C (15V <Ving30V)
Storage Tstg —40°C to +100°C
2) Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQZ102D AQZ105D | AQZ107D | AQZ104D Remarks
Typical 1.4V I =100 mA
Operate voltage Maximum VFon v V=10V
Input Turn off voltage Mlmlmum Vot 08V I = 100 mA
Typical 13V Vi=10V
Input current Typical In 6.5 mA Vin=5V
Typical 0.033 Q 0.090 © 0.330Q 123Q  [Vn=5V
On resistance Ron I = Max.
Output Maximum 0.09Q 0.17 Q 0.55Q 1.6Q Within 1 s on time
Off state leakage current Maximum ILeak 10 pA \\leN:l\aa\f(.
) Typical 3.3ms 2.2ms | 1.5 ms 12ms Vin=5V
Turn on time* Ton I =100 mA
Maximum 10.0 ms Vi=10V
) Typical 0.2ms | 0.1 ms Vin=5V
Turn off time* - Toft . =100 mA
Transfer Maximum 3.0 ms Vi=10V
characteristics 1/O capacitance Typl.cal Ciso 0.8 pF f=1MHz
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance | Minimum Riso 1,000 MQ 500V DC
Vin=5V
Maximum operating speed Maximum — 0.5 cps Duty factor = 50%
llxVe = 200 (VA)
Vibration resistance Minimum — 10 to 55 Hz at double amplitude of 3 mm 2 hours for 3 axes
Shock resistance Minimum — 4,900 m/s2 {500 G}1 ms 3 times for 3 axes
2. AC/DC type
1) Absolute maximum ratings (Ambient temperature: 25°C )
Item Symbol AQZ202D | AQZ205D AQZ207D AQZ204D Remarks
Input voltage Vin 30V
Input Input reverse voltage VRIN 5V
Power dissipation Pin 300 mW
Load voltage (peak AC) A 60V 100 V 200V 400 V
Output Continuous load current I 2.7A 1.8 A 09A 045A Peak AC, DC
Peak load current Ipeak 9.0A 6.0A 3.0A 1.5A 100 ms (1 shot), V. = DC
Power dissipation Pout 16 W
Total power dissipation Pr 16 W
1/0 isolation voltage Viso 2,500 VAC
) —40°C to +85°C (4VqVingBV) Non-condensing at low
Temperature Operating Topr —40°C to +75°C 6V<VNng15V) temperatures
limits —40°C to +60°C (15V <Ving30V)
Storage Tstg —40°C to +100°C
296 ds_x615_en_aqz10d_20d: 010611J
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1 Form A Voltage-sensitive (AQZ100D, 200D)

2) Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol | AQz202D | AQZz205D [ AQz207D | AQZz204D Remarks
Typical 1.4V IL =100 mA
O te volt VFon
perate voltage Maximum F 4V V=10V
Input Minimum 0.8V =
pu Turn off voltage I I 4 VFoft b _100 mA
Typical 1.3V Vi=10V
Input current Typical In 6.5 mA Vin=5V
Typical 0.066 Q 0.180 Q 0.64 Q 240 Vin=5V
On resistance Ron I. = Max.
Output Maximum 0.18 Q 0.34 Q 1.1Q 32Q Within 1 s on time
. Vin=0V 2
Off state leakage current Maximum ILeak 10 pA Vi = O
L = Max. E
Typical 5.8 ms 42 ms | 2.7 ms 2.3 ms Vin=5V g
Turn on time* Ton I =100 mA 2
Maximum 10.0 ms Vi=10V o
Typical 0.2ms | 0.1 ms Vin=5V
Turn off time* - Toft I =100 mA
Transfer Ma%lmum 3.0ms Vi=10V
characteristics | |5 cooacitance Typical c 0.8 pF f=1MHz
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance | Minimum Riso 1,000 MQ 500V DC
Vin=5V
Maximum operating speed Maximum — 0.5 cps Duty factor = 50%
I.xVe =200 (VA)
Vibration resistance Minimum — 10 to 55 Hz at double amplitude of 3 mm 2 hours for 3 axes
Shock resistance Minimum — 4,900 m/s2 {500 G}1 ms 3 times for 3 axes

*Turn on/off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Iltem Symbol Recommended value Unit

Input voltage ViN 5 \%

B For Dimensions, see page 63.
B For Schematic and Wiring Diagrams, see page 67.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.
For more information, see page 80.
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REFERENCE DATA

1. Load current vs. ambient temperature

characteristics
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F;
Vin: Input voltage; I (derate):Load current (derate); I.:
Absolute maximum ratings of continuous load current

120
o 100
B
p \ 4VEVINEBY
=4 80 N/ 6V<ViN=15V
x N/ 15V<Vin =30V
2 N\
©
g|_ 60 \ \
S
=l 4

20

q40 20 0 20 40 60 8085 100
Ambient temperature, °C

2-(1) Load current vs. ambient temperature
characteristics in adjacent mounting

Input voltage: 4V q Vin q 6V;
IL (derate): Load current (derate); I.: Absolute
maximum ratings of continuous load current; £ :

Adjacent mounting pitch
100 ‘

80 N =
\\//=smm
60 \
\\
T AN\
AN
\
=1 0-000- 02
Tl

1 1
940 20 0 20 40 60 8085 100
——— Ambient temperature, °C

I_ (derate) % 100. %

2.-(2) Load current vs. ambient temperature
characteristics in adjacent mounting

Input voltage: 6V < Vinq 15V;

I. (derate): Load current (derate); I.: Absolute

maximum ratings of continuous load current; £ :

Adjacent mounting pitch

100 ‘ ‘
. N\ 2o
g " \X i s |
%:40 \\\
\\
o000
lele]

1 1
q40 20 0 20 40 60 7580 100
Ambient temperature, °C

2.-(3) Load current vs. ambient temperature
characteristics in adjacent mounting

Input voltage: 15V<Vin q 30V;

IL (derate): Load current (derate); I.: Absolute

maximum ratings of continuous load current; £ :

Adjacent mounting pitch
100

80

I~

I~

60

A\

\

» 00
e ]

q40 20 0 20 40 60 80 100

Ambient temperature, °C

I_ (derate) %100 %

40

I
A

3-(1) On resistance vs. ambient temperature
characteristics (DC type)

Input voltage: 5 V;
Continuous load current: 3.6 A (DC) (AQZ102D)
2.3 A (DC) (AQz105D)

0.25
0.20
[e]
&
o
C
$0.15
w
z L
= Aoz1@/
50.10 |
O Oq //
: AQZ102D T —F

0-40 20 0 20 40 60 8085
Ambient temperature, °C

3.-(2) On resistance vs. ambient temperature
characteristics (DC type)

Input voltage: 5 V;
Continuous load current: 1.1 A (DC) (AQZ107D)
0.6 A (DC) (AQZ104D)

5.0
4.0
G
@
o
§30
L
[72]
@
5 2.0 »
AQZ104DL—"
1.0 - — :
[—
AQzio7D| L
0

40 20 0 20 40 60 8085
Ambient temperature, °C

3.-(3) On resistance vs. ambient temperature
characteristics (AC/DC type)

Input voltage: 5 V;
Continuous load current: 2.7 A (DC) (AQZ202D)

3.-(4) On resistance vs. ambient temperature
characteristics (AC/DC type)

Input voltage: 5 V;
Continuous load current: 0.9 A (DC) (AQZ207D)
0.45 A (DC) (AQZ204D)

4-(1) Turn on time vs. ambient temperature

characteristics (DC type)
Input voltage: 5 V; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

1.8 A (DC) (AQZ205D)
0.5 5.0 10
0.4 a 4.0 8
o]}
g g g g
=
S 03 S 30 AQZ204D) g 6
k7] // 2 £
7] - v
) 1] / c
c o2 ‘AQZ2@ < 0 s, AQ%102/D/
o O = S
"
| " AQZ105D_—
01 AQZ202D ——F 1.0 AQZ207D T —F 2 ROz ==
AQZ‘104D
0 -40 -20 0 20 40 60 8085 0 -40 -20 0 20 40 60 8085 0 -40 20 O 0 20 40 60 8085
—— Ambient temperature, °C —— Ambient temperature, °C Ambient temperature, °C
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1 Form A Voltage-sensitive (AQZ100D, 200D)

4.-(2) Turn on time vs. ambient temperature 5-(1) Turn off time vs. ambient temperature 5.-(2) Turn off time vs. ambient temperature
characteristics (AC/DC type) characteristics (DC type) characteristics (AC/DC type)
Input voltage: 5 V; Input voltage: 5 V; Load voltage: 10 V (DC); Input voltage: 5 V; Load voltage: 10 V (DC);
Load voltage: 10 V (DC); Continuous load current: 100 mA (DC) Continuous load current: 100 mA (DC)
Continuous load current: 100 mA (DC)
10 0.5 05
8 0.4 0.4 \
AQZ202D,
g 6 " L ¢ 03 N\ g 03
= |+ Aqz2050,~] £ = \
5 | — % = E \ (%2]
£ 4 L] c 02|-R§oz1o7D \ € 02 \ \\ g
=) AQZ207D, " E] E] AQZ204D AQZ202D
i —F e S i NT——L S
— AQZ205D | o
AQZ204D 0.1 0.1
2 @ “*QDO“D £QZ]05D AQZ207D &
40 20 0 20 40 60 8085 %0 20 0 20 40 60 8®5 04 20 020 40 60 8085
Ambient temperature, °C —— Ambient temperature, °C —— Ambient temperature, °C
6. Operate voltage vs. ambient temperature 7. Turn off voltage vs. ambient temperature 8. Input current vs. ambient temperature
characteristics characteristics characteristics
Load voltage: 10 V (DC); Load voltage: 10 V (DC); Input voltage: 5V
Continuous load current: 100 mA (DC) Continuous load current: 100 mA (DC)
5.0 5.0 10
40 4.0 8
> g E
() g
g 3.0 & 30 g 6 T
S 3. . o —
° % 5 "
s > 2
s b p
& 20 C S 20 » é 4
_——-// IS __—//
1.0 1.0 2
%0 20 0 20 40 60 &8 %0 20 0 20 40 60 &0 020 =20 0 20 40 60 808
Ambient temperature, °C ——— Ambient temperature, °C Ambient temperature, °C
9-(1) Current vs. voltage characteristics of 9.-(2) Current vs. voltage characteristics of 10.Input current vs. input voltage
output at MOS portion (DC type) output at MOS portion (AC/DC type) characteristics
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
| 40r—haqz1020 ‘ 40 | 10
< 30 ot <« 30+AQZ202D
= / AQZ105D = \ 8
8 20{—A ‘ 620 AQZZO‘SD <
3 10 // AQZ107D a 0 /AQZZp7D = A
v 7 "AQz104D | AQZ204D g2 6
08 -06 -04 -02 — 20 15 -1.0 0. \ 3
0 02 04 06 08 1— 05 10 15 20 5
4.0 | Voltage, V __| 40 Voltage, vV _| 2 4
20 / / 20
| 2
30 30
4.0 40 0
0 5 10 15 20 25 30
Input voltage, V
11-(1) Off state leakage current vs. load voltage 11.-(2) Off state leakage current vs. load 12.Maximum operating speed vs. load voltage
characteristics voltage characteristics x load current characteristics
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F Input voltage: 5V; Ambient temperature: 25°C 77°F
10 —
<100 <10° 2 \‘ duty=50%
[ [ -
£ £ %8
g10° g10° o \
[ [ £ 6
3 E g o
o o @
o o g5
g -9 g 9 € 4
210% ——-AQz105D,20sD T | 2 10° [ _[92104D.204D7 z
o | o — 1 | £ 3
— o AQZ107D,207D 3
7T AQZ102D,202D 7 2
102 I I T I 1072 1
0 50 100 0 50 100 9025 50 75 100 125 150 175 200
Load voltage, V Load voltage, V —— Maximum voltage, VxLoad current, A
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13-(1) Output capacitance vs. applied voltage
characteristics (DC type)
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

13.-(2) Output capacitance vs. applied voltage
characteristics (AC/DC type)
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

2000 2000
1800 L 1800
L [=%
o 1600 g 1600
2 1400 8 1400
3 &
g 1200 & 1200
8 AQZ102D g
S 1000 1 = 1000
E‘ 800 \ % 800
3 AQZ105D e} AQZ202D
600 S 600 AN
AN \\| AQz205D AQZ207D
o N\ =] Aaz194D O < | AQqz204D
200 AN I 200 %%—__ %l
0 — 0
0 20 40 60 80 100 0 20 40 60 80 100
Applied voltage, V —— Applied voltage, V
ACCESSORY (mm inch)
Socket ‘ = : - Standard type
| e 512 R | R | 51
PR L e A LR N e 5.08
226 | 22,60 | 2.54 10.16_, 200,
890 890 woo%r(gﬂ%} *J?'
- f / 2-1 dia. / 2-1.2 dia.
- gos ges 2-.039 dia. 2-.047 dia.
.?154 .3l5 g
! ! Self clinching type
5.305 5'306
LZOQ‘ LZOQ 5.08
4 |05 0.8, [l 39 (05 08 T 254 10.16__,, 200
157 1020 0.87][7 (0.3 ||l o025 {05 54 1020 03717 (0.3) 100# 400 L2 é
T 031y (012) 010 03900 ——— (012 M
254 5.08 { l—1.23 f 254 5.08 e
i 100 ™ 200 .048 1.23 f 100 =500 1.3 2.0.go2s e 2.1 oosaa
' 3.81 08 T 3.81 051 2-.031 2-.047
6.35 5 6.35 5 -. -
250 150 ;35 150
Tolerance: £0.1 +.004
PA1a-PS PA1a-PS-H

300
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1.693
\/ Max. 32.0

1.260

|

_r

<Height includes)
standoff
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e
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High capacity up to 6A
in a slim SIL package

FEATURES

1. High capacity type power
PhotoMOS relay.

Can switch a wide range of currents and
voltages. Can control various types of
loads, from very small loads to a max. 6A
AC/DC current for sequencers, motors,
and lamps.

2. Low on-resistance and high
sensitivity.

Low on-resistance of less than typ.
0.036Q (AQZ262). High sensitivity LED
operate current of typ. 1 mA.

3. AC/DC dual use

Bi-directional control is possible. There is
no need to differentiate depending on the
load as was necessary with the
conventional SSR.

4. 4-pin SIL type

(L) 43.0 mm x (W) 9.0 mm x (H) 32.0 mm
(L) 1.693 inch x (W) .354 inch x (H) 1.260
inch.

minsk17 @tut.by

PhotoMOS"°
Power 1 Form A

High Capacity (AQZ260)

5. Low-level off state leakage current
of max. 10 pA

6. Controls low-level analog signals
The triac, photocoupler, or SSR cannot
be used to control signals of less than
several hundred mV. The high capacity
type power PhotoMOS relay feature
extremely low closed-circuit offset
voltage to enable control of low-level
analog signals without distortion.

PhotoMOS

TYPICAL APPLICATIONS

* Mercury relay replacement
» Compact motors, lamps, heaters
* OA equipment

TYPES

Output rating* Packing quantity
Package Part No.
Load voltage Load current Inner carton Outer carton
dAC/DC oV oA SIL4-pin AQz262 20 pcs 200 pcs
ual use 400V 1.0A AQZ264
* Indicate the peak AC and DC values.
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQZ262 AQZ264 Remarks

LED forward current IF 50 mA
Input LED reverse voltage Vr 5V

Peak forward current Irp 1A f=100Hz, Duty factor = 0.1%

Power dissipation Pin 75 mA

Load voltage (peak AC) ' 60V 400 V
Output Continuous load current I 6.0A 1.0A Peak AC, DC

Peak load current lpeak 10.0A 3.0A 100 ms (1shot), VL. = DC

Power dissipation Pout 3.0W
Total power dissipation Pr 3.0W
1/0 isolation voltage Viso 1,500 V AC

. Operating Topr —40°C to +85°C —40°F to 185°F Non-condensing at low temperatures

Temperature limits - —

Storage Tstg —40°C to +100°C —40°F to 212°F

ds_x615_en_aqz262_264: 230112J
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Power 1 Form A High Capacity (AQZ260)
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2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQZ262 AQZ264 Remarks
Typical 1.0 mA IL=100 mA
LED t t IFon
operate curren yP— F 30TA V=10V
Minimum 0.4 mA =
Input LED turn off current I I u |Foff L _1 00 mA
Typical 0.9 mA Ve=10V
Typical 125V (1.16 Vat Ir =10 mA
LED dropout voltage ypllca VF ( ar mA) IF =50 mA
Maximum 15V
Typical 0.036 Q 1.0Q IF =10 mA
On resistance - Ron IL = max.
Output Maximum 0.05 Q 14 Q Within 1 s on time
Off state leakage current Maximum ILeak 10 pA Ie =_O mA
Vi = max.
Typical 5 ms | 4 ms IF= 10 mA
Turn on time* Ton I. =100 mA
Maximum 10 ms Vi=10V
Typical 0.32 ms | 0.14 ms IF=10 mA
Turn off time* Toit I.=100 mA
Maximum 3.0 ms Vi=10V
Transfer -
characteristics . Typical 2.0 pF f=1MHz
1/0 capacitance - Ciso _
Maximum 4.0 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC
IF=10 mA
Maximum operating frequency Maximum — 0.5 cps Duty factor = 50%
I = Max., VL = Max.

*Turn on/off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

ltem

Symbol

Recommended value

Unit

Input LED current I

5to 10

mA

B For Dimensions, see page 63.
B For Schematic and Wiring Diagrams, see page 67.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical
representative.

For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

2. Load current vs. ambient temperature
characteristics in adjacent mounting

I.: Load current;

I (max.): Maximum continuous load current

3. On resistance vs. ambient temperature
characteristics

LED current: 10 mA;
Continuous load current: 6A (DC)(AQZ262)

1A (DC)(AQZ264)
7 ‘ 120 2
AQZ262
6 \ 100
< S \ £=20mm Gi5
g ° S 80 \\/ ? g
5 X 2=10 g AQZ264
3 4 : NS i 3 =T
] < o 4
I £ 60 e
5] = N c
- 3 N = \ e}
h 1 a0 AN
N
2 T D D 0.5
; AQZ264 20 AN
B £ =Adjacent mounting pitch
\\_ ‘ AQZ‘262
940 -20 0 20 40 60 8085100 940 -20 0 20 40 60 8085 100 0 -40 -20 0 20 40 60 8085

——= Ambient temperature, °C —— Ambient temperature, °C — Ambient temperature, °C

302 ds_x615_en_aqz262_264: 230112J
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Power 1 Form A High Capacity (AQZ260)

5. Turn off time vs. ambient temperature
characteristics

LED current: 10 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

4. Turn on time vs. ambient temperature
characteristics

LED current: 10 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

6. LED operate vs. ambient temperature
characteristics

Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

10 1 5
E
o 8 «» 0.8 S
£ £ S
) o E
€ £ 3
£ 6 L = 0.6 o 3
5 Aqz262 ] i AQZ262 5
£ v c o)
P 4 /l/ P 0.4 \\ ,81 2 ; 8
/// AQZ264 ~ \\ 0 Aﬁ% 2
L—1 // \AQZ264 ™~ AQZ26 S
2 | e 0.2 \‘\ 1 // "6
/ {=
\\- // o
0 -40 -20 0 20 40 60 808 0 -40 -20 0 20 40 60 8085 0 -40 -20 0 20 40 60 8085

— Ambient temperature, °C

— Ambient temperature, °C

——— Ambient temperature, °C

7. LED turn off current

vs. ambient

temperature characteristics

Load voltage: 10 V (DC);
Continuous load current: 1

00 mA (DC)

5 1.5 8.0
< 60 ‘
< . i 14 g IAszez
= & N 5 40
g 213 \\ Ol I
3 >
o 3 = \ 2.0
= 3 \ \\ [
° 8ol N 20 -1.5 -1.0 -0.5 | — AQz264
5 AQZ264 £ N Q\\.somA 05 1.0 1.5 20
2 2 =2 n ™S [ 30mA Voltage, V
w ERE %20mMA -2.0+— Voltage, V
4 / | ~}10mA I
1 P N sma -4.0
= 1.0 I
7 A‘QZZGT 1 6.0
30 20 0 20 40 60 a8 =20 20 0 20 40 60 8085100 8.0

—— Ambient temperature, °C

8. LED dropout voltage vs. ambient
temperature characteristics
Sample: all types; LED current: 5 to 50 mA

— Ambient temperature, °C

9. Current vs. voltage characteristics of output

at MOS portion

Ambient temperature: 25°C 77°F

12.Turn off time vs. LED forward current
characteristics

Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F

11.Turn on time vs. LED forward current
characteristics

Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F

10.0ff state leakage current vs. load voltage
characteristics
Ambient temperature: 25°C 77°F

50 06
5
< 10
£
8 , 40 05
= [}
3 5 £
2 10° qEJ" GE_;OA — AQZ262
g = 30 £
g 5 5
< AQZ262 Z 03
% 10° 2 P 20 2
5 AT T AQZ262 02 AQZ264
AQZ264 AQzo64
10 01
10" \( ’
0 50 100 0 0

Load voltage, V

0 10 20 30
— LED forward current, mA

40 50

0 10 20 30 40 50

E——

LED forward current, mA

13.Maximum operating

frequency vs. load

voltage/current characteristics

LED current: 10 mA; Ambient temperature: 25°C 77°F

14.0Output capacitance vs. applied voltage

characteristics

Frequency: 10 KHz; Ambient temperature: 25°C 77°F

15-(1) On resistance distribution

Sample: AQZ262

LED current: 10 mA; Continuous load current: 6 A (DC):

Quantity. n=100; Ambient temperature: 25°C 77°F

ONEKTPOHHbIE KOMMOHEHTbI

10 ‘ ‘ ‘ 5000 80
[9)
E 9 T T T w 70
= \ duty = 50% Q
38 @ 4000
5 || 8 60
3 7 g
g [ £ 50
£6 2 3000 € —
g g g
£ 5 \ s 3 40
3 g
é‘ 4 3 2000 30
g’ . u
3 2 1000 AQZ262
= T— 10
1
T AQZ264 oLy
0050 700 150 200 250 300 350 400 450 05 20 40 60 80 100 0" 265 275 285 295 305
—— Load voltage, V xload current, A — Applied voltage, V — On resistance, mQ
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15.-(2) On resistance distribution
Sample: AQZ264
LED current: 10 mA;
Continuous load current: 1 A (DC); Quantity, n=100;
Ambient temperature: 25°C
80

70

60

a
o

Quantity

oLy
0 0.9 1 1.1 1.2 1.3
— On resistance, Q

16-(1) Turn on time distribution
Sample: AQZ262
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C
80

70

60

o
(=

Quantity
IS
o

0Ly

3 4 5 6 7
— Turn on time, ms

16.-(2) Turn on time distribution
Sample: AQZ264
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C
80

70

60

a
o

Quantity
Ey
o

0Ly
0 2 3 4 5 6

—— Turn on time, ms

17-(1) Turn off time distribution
Sample: AQZ262
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C
80

70

)L
0" 032 036 04 044 048
— Turn off time, ms

17.-(2) Turn off time distribution
Sample: AQZ264
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C
80

70

0Ly
0" 01 014 018 022 026
— Turn off time, ms

18-(1) LED operate current distribution
Sample: AQZ262
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C

80

70

0 ))
0" 07 0.9 1.1 1.3 1.5
— LED operate current, mA

18.-(2) LED operate current distribution
Sample: AQZ264
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C

80

70

60

o
o

Quantity
»
o

10

0

.
0" 07 0.9 1.1 1.3 1.5

— LED operate current, mA

19-(1) LED turn off current distribution
Sample: AQZ262
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C

80

70

60

o
o

Quantity
»
S

(]
o

n
o

@
o

0L
0 0.7 0.9 1.1 1.3 15
—— LED turn off current, mA

19.-(2) LED turn off current distribution
Sample: AQZ264
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C

80

70

60

o
o

Quantity
ey
o

0.7 0.9 1.1 1.3 15
—— LED turn off current, mA

0

20-(1) LED dropout voltage distribution
Sample: AQZ262
LED current: 50 mA; Quantity, n=100;
Ambient temperature: 25°C

100

@
o

Quantity
D
o

N
o

0 Ly
0" 124 126 1.28 1.3 132
— LED dropout voltage, V

20.-(2) LED dropout voltage distribution
Sample: AQZ264
LED current: 50 mA; Quantity, n=100;
Ambient temperature: 25°C

100

@
o

(2]
o

Quantity

IS
<)

0 Ly
0" 124 126 1.28 1.3 1.32
— LED dropout voltage, V

21-(1) Bias test at high temperature and high
humidity (change of turn on time)

Quantity, n=10; Ambient temperature: 85°C
Humidity: 85%, VL=Max. x 0.8

|
— AQZ262
” 10 === AQZ264
£
£°
5
c 6
5
4 = -
2
0 ““1 10 10° 10°

— Testtime, h

304
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Power 1 Form A High Capacity (AQZ260)

21.-(2) Bias test at high temperature and high 22-(1) Low temperature storage test (change of 22.-(2) Low temperature storage test (change
humidity (change of on resistance) turn on time) of on resistance)
Quantity, n=10; Ambient temperature: 85 °C 185°F Quantity, n=10; Ambient temperature: —40°C —40°F Quantity, n=10; Ambient temperature: —-40°C —40°F
Humidity: 85%, VL=Max. x 0.8
» — AQZ262 10 — AQZ262 5 — AQZ262
a -== AQZ264 ” -== AQZ264 a --=AQZ264
g £ g
c16 g 8 1.6
g £ s
Si2 ° 6 €12
o — é 5 —r= —_— —_— wn
0.8 4 0.8 (@)
o e g 1 A =
e}
0.4 2 0.4 o
{=
o
O AL 0 l‘l‘ 0 10
1 10 10° 10° 1 10 10° 10° 1 10 10° 10°
— Testtime, h — Testtime, h — Testtime, h
23-(1) High temperature storage test (change 23.-(2) High temperature storage test (change
of turn on time) of on resistance)
Quantity, n=10; Ambient temperature: 100°C 212°F Quantity, n=10; Ambient temperature: 100°C 212°F
10 —AQZ262 5 — AQZ262
- == AQZ264 o -== AQZ264
[}
E 4
°§’ 8 51.6
s 0
é 6 812
= j ol
2 o =
4 0.8
2 0.4
0 by 0k
10 10° 10° 1 10 10° 10°
— Testtime, h — Testtime, h
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Photovoltaic MOSFET
drivers of wide variation

« © @

FEATURES

1. High-speed switching

Since release time is typ.0.1 ms, the
MOSFET can be turned off quickly in
urgent situations.

2. Space saving

minsk17 @tut.by

c“us
Photovoltaic

MOSFET Driver
(APV1, 2)

TYPICAL APPLICATIONS

» Power supply (Vcc) for electronic
circuits
* Driving MOSFET

1g ge With a built-in control circuit, an external
- |3 i ¥ resistor is not needed. This contributes to
20 v making substrates more compact.
30— 04 3. High insulation
DIP type: 5,000 V
SOP type: 2,500 V
5 3. SSOP type: 1,500 V
4. Extensive product lineup
— — Products include SSOP, SOP4-pin and
20 o3 DIP6-pin.
TYPES
Output rating Part No.
Throug_h hole Surface-mount terminal Packing quantity
Drop-out | Shortcircuit | package terminal :
voltage current Tube packing Tube packing Tape and reel packing style Tape and
(Typ.) (Typ.) style style Picked from Picked from Tube reel
1/2/3-pin side*! 4/5/6-pin side*?
8.7V 14uA DIP6-pin APV1122 APV1122A APV1122AX APV1122AZ | ube contains ggopgié.
8.7V 14pA SOP4-pin®® — APV1121S APV1121SX APV1121SZ 1 tube contains 100 pes. 1,000 pos.
8.2V 8uA — APV2121S APV2121SX APV2121SZ 1 batch contains 2,000 pcs.
8.2V 8uA SSOP* — — APV2111VY APV2111VW — 3,500 pcs.
Notes: *1 SOP type is picked from 1/2-pin side, SSOP type is picked from 1/4-pin side.

*2
*3

relay. (Ex. the label for product number APV1121SX is V1121).

*4

Tape and reel package is the standard packing style.

SOP type is picked from 3/4-pin side, SSOP type is picked from 2/3-pin side.
For space reasons, the two initial letters of the part number “AP”, package (SOP) indicator “S” and the packing style indicator “X” or “Z” are not marked on the

For space reasons, the two initial letters of the part number “AP”, package (SSOP) indicator “V” and the packing style are not marked on the relay. (Ex. the label
for product number APV2111VY is V2111).

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol APV1122(A) | APV1121S APV2121S APV2111V Remarks
LED forward current I 50mA
LED reverse voltage VR 5V
Input f=100 Hz,
Peak forward current Irp 1A Duty Ratio = 0.1%
Power dissipation Pin 75mW
I/0 isolation voltage Viso 5,000V AC 2,500V AC 2,500V AC 1,500V AC
Temperature | Operating Topr —40°C to +85°C —40°F o +185°F Esvn{gr?]npoéeig?:lrr\gsat
limit
mits Storage Tos —40°C to +100°C —40°F (0 +212°F
306 ds_x615_en_apv1_2: 010611J
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(APV1, 2)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol [ APV1122(A) | APV1121S APV2121S APV2111V Condition
Typical 0.6mA 0.85mA
LED operate current yplF:a IFon m m Voc =5V
Maximum 3mA
Minimum 0.2mA
Input LED turn off current - IFoft Voc =1V
Typical 0.5mA 0.75mA
Typical 1.15V
LEDd t volt V IF = 10mA
ropout voltage Maximom F 15V F m
Minimum 6V 5V %)
Drop-out voltage* V IF=10mA
rop-out voltage Typical oc 8.7V 8.2V F m g
Output —
o Minimum 5uA 3uA g
Short circuit current** - Isc IF = 10mA o
Typical 14pA 8uA o
 axx . IF = 10mA,
Turn on time Typical Ton 0.4ms 0.8ms C = 1,000pF
e . IF = 10mA,
Transfer o Turn off time Typical Tort 0.1ms C. = 1,000pF
characteristics
I/O capacitance Typical Ci 0-8pF Ve =0V,
P Maximum iso 1.5pF f=1MHz
Initial 1/O isolation resistance | Minimum Riso 1,000MQ 500V DC

Note: Recommended LED forward current Irr: 10mA.

*Drop-out voltage measurement circuit

APV1122(A)
IF=10mA
— 1 6
O
T—é— Rv=10MQ
3 4
O_
**Short circuit current measurement circuit
APV1122(A)
IF=10mA
—_— 1 6
W00 FO——mMm——————
2
T 5 @ Ri=100Q
3 4
O Ho0————

***Turn on/Turn off time measurement circuit

APV1122(A)
IrF=10mA 1 6
& T [ e
2 CL
3 q
O
CL=1000pF

***Turn on time

Input

1V
Ton Toff

Output

APV1121S, APV2121S, APV2111V

I,=10mA

—_ 1 4

—wW0q0

Rv=10MQ
2 3

APV1121S, APV2121S, APV2111V

Ir=10mA

— 1 4

—WA0HO -O——————

@O R=100Q
2 3
-o———————

APV1121S, APV2121S, APV2111V

li=10mA
— 1

4
O T —OVour
CL

2 3

C.=1000pF

B RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

ltem Symbol Recommended value

Unit

Input LED current I

10

mA

B For Dimensions, see page 60.

B For Schematic and Wiring Diagrams, see page 68.

B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic technical

representative.
For more information, see page 80.
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(APV1, 2)
REFERENCE DATA

1. Drop-out voltage vs. ambient temperature 2. Short circuit current vs. ambient 3. LED operate current vs. ambient
characteristics temperature characteristics temperature characteristics
Input current: 10mA Input current: 10mA Drop-out voltage: 5V
14 25 3 ‘ ‘
< APV2121S
> 12 < 20Ny E 25 APV21 11V
o 1S I
> g N @
g NN s N S 2
S \ ™NN (3] o o
S 10 N = 15 [ APVI122 9
3 \\ 3 APV1121S T /
2 \\ APV1122 5 \N g 15 / /
o g NN APV1121S £ 4 S
o ~ o 10 o~ N a A
7] I~ Wy
I /
6 < 5 ] —Aeviize
APV2121S APV2121S — APV1121S
0.5
APV2111V APV2111V L— ‘ ‘
4 ‘ 0 ‘ ‘ 0
40 20 0 20 40 60 8085 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
4. LED turn off current vs. ambient 5. LED dropout voltage vs. ambient 6. Turn on time vs. ambient temperature
temperature characteristics temperature characteristics characteristics
Drop-out voltage: 1V LED forward current: 5 to 50mA LED forward current: 10mA
Load capacity: 1,000pF; output voltage: 5V
2 1.5 2
<
: 1 z 14 ~ 215
£ 15 = .
5 APV2121S g ~ s
= APV2111V <] T~ ) APV2121S
] > S~ £ APV2111V
513 ~ ~— =
5 ] \\\ 50mA S
e 1 ° T~ c 1
2 L~ ~ S 12 i Ry gy SN2 E //Al; 12‘2
a . o~ —~
4 — 4 ™~ /// APV1121S
05 T APVI122 S~ o 05 -
ST —— APV1121S 11 — : | —
/ . I |t
L— 10mA "
0 1 ‘ 0
40 20 0 20 40 60 8085 40 20 0 20 40 60 80 100 40 20 0 20 40 60 808
—— Ambient temperature, °C ———— Ambient temperature, °C Ambient temperature, °C
7. Turn off time vs. ambient temperature 8. Turn on time vs. LED forward current 9. Turn off time vs. LED forward current
characteristics characteristics characteristics
LED forward current: 10mA Load capacity: 1,000pF; output voltage: 5V Load capacity: 1,000pF; output voltage: 1V
Load capacity: 1,000pF; output voltage: 1V
0.5 2 03
025
\
2 215 g
G 9 ¢ 02
£
£ 03 S £
= =
c e 1 cois
£ 02 \ = \\ =
0.1 APV2121S
APV2121S \ APV1122
\\\ APV2111V 05—\ APV1121S—— APV2121S §\ ARV
01 1 >< APV2111V 005 —
APV112 : APV1122
. NVISEE . — | . APV‘1121S
40 20 0 20 40 60 8085 0 10 20 30 40 50 60 0 10 20 30 40 50 60
Ambient temperature, °C LED forward current, mA ——— LED forward current, mA
10.Drop-out voltage vs. LED forward current 11.Short circuit current vs. LED forward current
characteristics characteristics
10 ‘ 100
APV1122 APV1122
APV1121S APV1121S
> <
~ 8 APV2121S ] z 7
<) APV2111V € /
£ S APV2121S
z 6 B 14 APV2111V
5 5 /
& g 10
o )
o V.
a 4 5 ny
& /
4
2
0 1
0 10 20 30 40 50 1 10 100
LED forward current, mA LED forward current, mA
308 ds_x615_en_apv1_2: 010611J

paguogetanu ONEKTPOHHbIE KOMMOHEHTbI CO CKrnaga n noa 3akas



r.MuHck 1en.8(017)2005646 www.fotorele.net pene Panasonic NAIS minsk17@tut.by

Solid State Relays

paguogetanu ONEKTPOHHbIE KOMMOHEHTbI CO CKrnaga n noa 3akas



r.MuHck 1en.8(017)2005646

www.fotorele.net pene Panasonic NAIS

minsk17 @tut.by

SSRs Technical Information

SSR Description and Circuit Configurations

Phototriac coupler

Zero-
Load Isolation type crossing Model Circuit configuration I/0 wave form (for resistive load)
function
Phototriac M
f———o0
coupler = Load voltage
177 £ . ON[—
Input ! S Output Input signal
Yes APT terminal N !!¢ g terminal OFF
N D Load current
o——1  Zero-crossing s o )
detector circuit'—
AC Phototriac
Phototriac ]
f———o0
coupler = Load voltage
2 £ ) ON——
No APT Input y ° Output Input signal 5==
terminal ' N = terminal
R O —— o Load current
=
o—— f———o0
Zero-
Load Isolation type crossing Model Circuit configuration I/0 wave form (for resistive load)
function
Phototransistor =
3
,,,,, o Load voltage
AQ1 s
X Input + Output X ON[—
Phototransistor Yes (2A, 5A) terminal Ay & terminal Input signal O,:Fr
AQF | [ T 2
I3 Load current
Zero-crossing
detector circuit
+ N
AQ-G Phototriac coupler -
AQ1 3 Load voltage
Input © utput ) —1
(3A, 10A) terminal g rminal Input signal OFFr
= )
28 (8: Zeroarossing = Load current
detector circuit'—!
Phototriac coupler ™
= E] Load voltage
AQ-J 2 gL, * I
Input ° P Output i
terminal Q o terminal OFF
Yes AQ-A g z g Input signal
AQ-K g (,é) Load current
Zero-crossing
detector circuit —
AC
+ Phototriac
coupler ] Load volta
5 ge
=== o
s = Triac ) ON[———
. Input / ° Output Input signal
Phototriac AQ-H terminal \ AN g terminal OFF
Y S k=l Load current
=
[ — ;
- Zero-crossing
detector circuit
AQ-G & Phototri
(AQ1)* . ng?err'ac 5 E Load voltage
cTTTTT =4 = . ON
AQ8 * Input v | © 2 Output Input signal o=
(AQ-J) terminal < g & terminal
ﬁg_é 77777 g g Load current
No =
+ Phototriac
coupler = Load voltage
e 2 ON——
AQ-H Input ; © Output Input signal
terminal \ Y o g terminal OFF
A i o Load current
=
©

* AQ1, AQ-J and AQ-A random types are available by special order.
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SSR (continued)

Zero-
Load Isolation type crossing Model Circuit configuration I/0 wave form (for resistive load)
function
c
. g 5
Phototransistor . ge ) ON
AQ1 ,,,,, 3 S % Input signal OFF
. 2 8
DC Phototransistor — AQ-F Input 5 Load #g§ Output Load
AQ-C terminal & transistor 56 terminal oad current
***** 5 8¢
<5,
+
Phototransistor —O ON
I ° Input signal
AQ-C In 2| Moot %t 3 L8 OFF
— put = @ kel
(IAC) terminal | [ X s qr}? ON
|~ hat % Output condition
©
DC S —No OFF
logic | Phototransistor n n —
output Y ON %
AQ-C % ré Input signal 4:“ a
_ Input 2 &3 Output o
(IDC) terminal g g terminal ON =
o S Output condition :I:I:
gl N P OFF 2
= o
Zero-
Load Isolation type crossing Model Circuit configuration I/0 wave form (for resistive load)
function
LED
+ 17T y
TP Phototransistor » =
ON indicator|coupler _____ 3 é Load voltage
Input S 2 Output ) ON———
AC Yes OAC torminal g 2 torminal Input signal OFFr
Qo
,,,,, O
= ;; Load current
- Zero-crossing
detector circuit
LED S
+ £+
1] Phototransistor ggo ON
ON indicator A 3 ss Input signal e
_ Input S K L —+ 2§ Output Load current
DC oDnc terminal X & t,‘;ﬁgism,“g% terminal
N 2 >0
a 25
) <o o
Phototransistor - -
LED
***** ] Vee
Phototransistor : ON,
o Input signal
) -ttt utput 6FF
— |IAC Input £ terminal
terminal | § _ X “Hr
| [ Seoooo- Output signal ap
DC Ground
logic
output LED Vee
Phototransistor T b
e | w (e o ON indicator Output Input signal OFF
— Input terminal
ID terminal [ ¥< e
””” Outputsignal u, — | [
Ground
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Principle of Operation

SSR Switching Characteristics

1.SSR for AC Loads

(1) Zero-crossing SSR

The zero-crossing SSR uses a
phototransistor or phototriac coupler to
isolate the input from the output (see the
circuit configuration on the previous
page). When the input signal is activated,
the internal zero-crossing detector circuit
triggers the triac to turn on as the AC load
voltage crosses zero.

The load current is maintained by the
triac’s latching effect after the input signal
is deactivated, until the triac is turned off
when the load voltage crosses zero. The
following describes voltage and current
wave forms for different types of loads:

* Resistive loads

Since resistive loads cause no phase
shift between the voltage and current, the
triac turns on when the AC load voltage
crosses zero after the input signal is
activated. The SSR turns off when the
AC load voltage crosses zero and the
load current is turned off after the input
signal is subsequently deactivated.

* Inductive loads

The SSR turns on when the load voltage
crosses zero after the input signal is
activated. It turns off when the load
current subsequently crosses zero after
the input signal is deactivated. A phase
difference between the voltage and
current may supply a transient spike to
the SSR when it is turned off. While the
snubber circuit absorbs this spike, an
excessively large spike may result in a
dv/dt error in the SSR’s internal triac.

Load voltage

Input voltage

SSR
output voltage

Load current J /a ] /a ] /a

(2) Random type SSR

Random type SSR uses a phototriac
coupler to isolate the input from the
output. When the input signal is
activated, the output immediately turns
on, since there is no zero-crossing

* Resistive loads

AC load voltage

Input voltage

SSR
output voltage

Load current

2. SSR for DC Loads

The SSR for DC loads uses a
phototransistor coupler to isolate the
input from the output. The output
immediately responds to the input, since
the phototransistor coupler directly turns
the output transistor ON or OFF.

3. 1/0 Relays

(1) Input modules (Types IAC and IDC)
Interface SSRs have an input which is
completely isolated from the output with a
phototransistor coupler. This type of SSR
outputs a logic signal that corresponds to
the input signal. Two basic types are
available: an IAC with an AC input, and
an IDC with a DC input.

(2) Output modules (Types OAC and

Load voliage detector circuit. The load current is ODC)
maintained by the triac’s latching effect The OAC type output module employs a
Input voltage after the input signal is deactivated, until circuit configuration identical to that of the
SSR the AC load voltage crosses zero. zero-crossing SSR for AC loads; the
output voltage ODC type output module employs a
Load current circuit configuration identical to that of the
SSR for DC loads.
312 ds_x61_en_ssr_technical_information: 230112J
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I inol f Phototriac Coupler/AQ-H
Term Symbol Description
LED forward current e C_urrent that flows between the input terminals when the input diode is forward
biased.
Input side LED reverse voltage Vr Reverse breakdown voltage between the input terminals.
Peak forward current Irp Maximum instantaneous value of the forward current.
LED dropout voltage Ve Dropout voltage between the input terminals due to forward current.
- . Maximum voltage with repeatability that can be applied continuously between
Repetitive peak OFF-state voltage VoRrm the output terminals.
ON-state RMS current s Effe<_:t|ve current value, based on c_ieS|gnated conditions, that can flow
continuously between output terminals.
Maximum current, without repeatability, that is based on designated conditions.
Output side Non-repetitive surge current Irsw | Normally this is expressed as the wave height value of one power frequency
current sinusoidal cycle. o
Effective value of the voltage drop when a regulated load current flows between E
Peak ON-state voltage Vi the output terminals when device is on. n
; ; °
Peak OFF-state current IoRu Current that fI0\_Ns to output wh_en a regulated load voltage is applied between =5
the output terminals when device is off. N
Current flow when LED current is augmented and output is on, when regulated
Trigger LED current I35 power supply voltage and load has been connected between the output
terminals.
Holding current I Load current to maintain on state after output terminals have been turned on
9 based on designated conditions.
Critical rate of rise of OF F-state voltage | dv/dt Outp_u_t terminals do not go to the on state from the off state based on designated
Electrical conditions.
Characteristics Zero-cross voltage v In the zero-cross method, when input is turned on, the maximum voltage value
9 # | when the output terminals turn on.
Turn on time Ton Delay time until the output s_W|tches on after a designated LED current is made to
flow through the input terminals.
I/O capacitance Ciso | Capacitance between the input and output terminals.
/O isolation resistance Riso Resistance between terminals (input and output) when a specified voltage is
applied between the input and output terminals.
ds_x61_en_ssr_technical_information: 230112J 313
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Terminology of SSR

Term Description
Control voltage Input voltage necessary for normal SSR operation under the specified temperature conditions.
Activation voltage Thre_s_hold at which the_; output turns on as the control voltage is gradually increased with the
specified voltage applied to the loaded output.
) Recovery voltage Threshold at which the output turns off as the control voltage is gradually decreased with the
Input side y 9 specified voltage applied to the loaded output.
Input impedance Resistance of the current limiting resistor used in the SSR input side.
Input line voltage Input voltage at which an input module SSR operates normally.
Input current Input current at which an input module SSR operates normally.
Max. load current Maximum continuous current allowable across the SSR output terminals under the specified
' heat dissipation and ambient temperature conditions. AC current is specified in RMS units.
Load voltage Output gupply voltage range in which the SSR operates normally. AC voltage is specified in
RMS units.
Logic supply voltage/current Supply voltage/current range in which an input module SSR operates normally.
Maximum non-repetitive load current allowable under the specified heat dissipation and
Non-repetitive surge current ambient temperature conditions. In general, it is given by the peak value of a single cycle of
sinusoidal commercial AC current.
“OFF-state” leakage current Current t_hat flows in the SSR outpgt circuit w_hen the specified supply voltage is applied to the
output with no control voltage applied to the input.
«ANL » Output voltage drop caused by a specified load current supplied to the SSR output which is
Load side ON-state” voltage drop turned on by a specified input control voltage. AC voltage is specified in RMS units.
Min. load current Minimum load current at and above which the SSR operates normally under the specified
' temperature conditions. AC load current is specified in RMS units.
Output stage breakdown voltage | Maximum voltage that can be applied across the output and ground of an input module SSR.
Max. load current Maximum current allowable for the output circuit of an input module SSR.
Maximum repetitive voltage which can be continuously applied across the SSR output
. terminals. In general, a voltage of more than 400 V AC is used for 100 V AC applications, and
Repetitive peak voltage, max. more than 600 V AC for 200-250 V AC applications, to absorb supply voltage variations or on/
off surges.
SSRs may turn on if a turn-off voltage with a steep rising edge is applied. This phenomenon is
Critical turn-off voltage rise ratio |called “dv/dt turn on.” Critical turn-off voltage rise ratio refers to the maximum turn-off voltage
rise ratio at and below which the SSR remains turned off.
Operate time, max. Time until the SSR output turns on after the specified control voltage is applied to the input.
Release time, max. I'Ir':Fr)r:ﬁ until the SSR output turns off after the specified control voltage is removed from the
. . Resistance measured with a specified voltage applied across the input and output, or across
Insulation resistance )
the input or output and frame ground.
Maximum voltage below which no dielectric breakdown occurs when applied for 1 minute
Breakdown voltage across the same test points as those used for insulation resistance testing.
Functional: The device sustains no damage and meets the specifications if it is exposed to
Electrical Vibration resistance vibration_with its magnitude not exceeding th_is threshold during trgnsit or install_atiop._ _
Characteristics Destructive: Closed contacts of a relay remain closed for the specified time period if it is
exposed to vibration with its magnitude not exceeding this threshold during operation.
Functional: The device sustains no damage and meets the specifications if it is exposed to
Shock resistance physical impact with its magnitude not exceeding this threshold during transit or installation.
Destructive: Closed contacts of a relay remain closed for the specified time period if it is
exposed to physical impact with its magnitude not exceeding this threshold during operation.
. Ambient temperature range over which the SSR operates normally under the specified heat
Ambient temperature TN e
dissipation and load current conditions.
Storage temperature Ambient temperature range over which an SSR can be safely stored for extended periods
9 P without sustaining damage or performance degradation.
314 ds_x61_en_ssr_technical_information: 230112J
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Cautions For Use of Phototriac Coupler/AQ-H

SAFETY WARNINGS

* Do not use the product under conditions
that exceed the range of its
specifications. It may cause overheating,
smoke, or fire.

* Do not touch the recharging unit while
the power is on. There is a danger of

electrical shock. Be sure to turn off the
power when performing mounting,
maintenance, or repair operations on the
relay (including connecting parts such as
the terminal board and socket).

» Check the connection diagrams in the
catalog and be sure to connect the
terminals correctly. Erroneous
connections could lead to unexpected
operating errors, overheating, or fire.

Cautions for Use

1. Applying stress that exceeds the
absolute maximum rating

If the voltage and current value for any of
the terminals exceeds the absolute
maximum rating, internal elements will
deteriorate because of the excessive
voltage and current. In extreme cases,
wiring may melt, or silicon P/N junctions
may be destroyed.

As a result, the design should ensure that
the absolute maximum ratings will never
be exceeded, even momentarily.

2. Derating

Derating is absolutely imperative for
reliable design and is an essential factor
in determining product life. Therefore, be
sure to amply derate the maximum rated
values when designing a system. Since it
is important to derate in accordance with
the type of relay, conditions for use, and
environment, please be sure to conduct
tests using actual equipment. Also, if
there is a possibility that, due to a quality
problem, this product might have a great
effect on human life or property, do take
product liability into consideration by
being sure to take even extra leeway
against the maximum rated value and
implement safety measures such as the
construction of redundant circuits.

3. The phototriac coupler is designed
solely to drive a triac. As a condition,

the triac must be powered beforehand.

4. The internal IC could be damaged if
a short forms between the 1/0
terminals while the phototriac coupler
and AQ-H SSR are powered.

5. Output spike voltages

1) The figure below shows an ordinary
triac drive circuit. Please add a snubber
circuit or varistor, as noise/surge on the
load side could damage the unit or cause
malfunctions.

<Phototriac coupler SOP4, DIP4>

° @)

<AQ-H>
O—1 O 8 o Load
@cHz VL(AC)
3 6
o 5 5

Note: Connection of an external resister, etc., to
terminal No. 5 (gate) is not necessary.
2) Clamp diode can limit spike voltages at
the load side. However, long wires may
cause spike voltages due to inductance.
It is recommended to keep wires as short
as possible to minimize inductance.
3) Output terminals may become
conductive when a sudden voltage rise is
applied, although the input power is not
applied. This may occur even if voltage
rise between terminals is less than the
repetitive peak OFF-state voltage.
Therefore, please perform sufficient tests
with actual conditions.
4) When controlling loads using zero-
cross voltage types in which the voltage
and current phases differ, since the triac
sometimes does not turn on regardless of
the input state, please conduct sufficient
tests using actual equipment.
6. Recommended input current value
IF =20 mA
7. Important Notes for Mounting
1) Temperature rise in the lead portion is
highly dependent on package size. If
multiple different packages are mounted
on the same board, please check your
board beforehand in an actual product,
ensuring that the temperature conditions
of the phototriac coupler fall within the
parameters listed.
2) If the mounting conditions exceed the
conditions recommended above, strength
of the resin used will decrease and
inconsistencies of the thermal expansion
coefficients in the component materials
will increase greatly. This can cause
package cracking and breakage of the
bonding wires. Please contact us for
consultation.
8. Cleaning
The phototriac coupler and AQ-H SSR
are forms an optical path by coupling a
light-emitting diode (LED) and
photodiode via transparent silicon resin.
For this reason, unlike other directory
element molded resin products (e.g.,

MOS transistors and bipolar transistors),
avoid ultrasonic cleaning if at all possible.
We recommend cleaning with an organic
solvent. If you cannot avoid using
ultrasonic cleaning, please ensure that
the following conditions are met, and
check beforehand for defects.
* Frequency: 27 to 29 kHz
* Ultrasonic output:
No greater than 0.25 W/cm?
¢ Cleaning time:
No longer than 30 s
* Cleanser used: Asahiklin AK-225
* Other: Submerge in solvent in order to
prevent the PCB and elements from
being contacted directly by the

ultrasonic vibrations.
Note: Applies to unit area ultrasonic output for

ultrasonic baths.

9. Transportation and storage
1) Extreme vibration during transport will
warp the lead or damage the relay.
Handle the outer and inner boxes with
care.
2) Storage under extreme conditions will
cause soldering degradation, external
appearance defects, and deterioration of
the performance. The following storage
conditions are recommended:
» Temperature: 0 to 45°C 32 to 113°F
* Humidity: Less than 70% R.H.
» Atmosphere: No harmful gases such as

sulfurous acid gas, minimal dust.
3) Storage of SOP type
Phototriac couplers implemented in SO
packages (SOP 4-pin type) are sensitive
to moisture and come in sealed moisture-
proof packages. Observe the following
cautions on storage.
« After the moisture-proof package is
unsealed, use the devices as soon as
possible (use within 1 month = 45°C
113°F/70% R.H.).
« If the devices are to be left in storage
after the moisture-proof package has
been unsealed, keep them in another
moisture-proof bag containing silica gel
and use within 3 months.
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10. Soldering (2) Soldering iron method
1) When soldering PC board terminals, Tip temperature: 350 to 400°C 662 to
keep soldering time to within 10 s at 752°F
260°C 500°F. Wattage: 30 to 60 W
2) When soldering surface-mount Soldering time: within 3 s
terminals or SO package, the following (3) Others
conditions are recommended. Check mounting conditions before using
(1) IR (Infrared reflow) soldering method other soldering methods (DWS, VPS,
hot-air, hot plate, laser, pulse heater, etc.)
Te » The temperature profile indicates the
T2 temperature of the soldered terminal on
T the surface of the PC board. The ambient
temperature may increase excessively.
Check the temperature under mounting
t . conditions.
T1 = 150 to 180°C 302 o 356°F * When using lead-free solder we
152 530°G 440 or less recommend one with an alloy
1128010120 s orless composition of Sn3.0Ag0.5Cu. Please
consult us regarding details such as
soldering conditions.
11. The following shows the packaging format
1) Tape and reel (Phototriac coupler) mm inch

Type

Tape dimensions

Dimensions of paper tape reel

SO package
4-pin type

Direction of picking
1.75+0.1
Siiobos 0695004

Tractor feed holes

1.55+0.05 dia.
.061+.002 dia

0.30.05
012+.002

NN N
| | ) s

1217004
- 4_-550-%.1&0.3
50044721012

i;

Device mounted

on tape
2.8:0.3 .
710=.012 4=0.1

.157+.004

1.55+0.1 dia.
061+.004 dia.

<=12+0.1 ———2=0.

4724004 .079=.004

(1) When picked from 1/2-pin side: Part No. APTOOOOSX (Shown above)
(2) When picked from 3/4-pin side: Part No. APTOOOOSZ

2+0.5
.079+.020

/

21+0.8

£27=051 g0.1 gia,

3.150+.039 dia.

13+0.5 dia.
512+.020 dia. 14+1.5

P

50+2 dia.
843+.079 dia.

K o

dia.
50+.039 dia.

N

+0.5

551+.059

™079+.020

DIP
4-pin type

Direction of pickin:
i 9 1.75+0.1

Tractor feed holes
y 069+.004

0.3+0.05 1.5 dia.
012+.002 059:* dia

4201
0.1 0. 10.2+0.1
157:.004 402+.004

5.5+0.1
217+.004
L NN NN T

e

I

“12:0.1 4'4* 2+0.1

0.3 472+.004 079+.004
0

)
}\4\ [ Jozsnr 4 120%,

NJ 207+.004

1.55+0.1 dia.
061+.004 dia.

(1) When picked from 1/2-pin side: Part No. APTOOOOAX
(2) When picked from 3/4-pin side: Part No. APTOOOOAZ

DIP
6-pin type

Direction of picking

Tractor feed holes - 1.75+0.1
1.5% dia. 10.1x0.1 069+.004
059 dia. 400+.004,

T T T T T T
L L L 7.5+0.1
] 1) .295+.004
) e l \L oh0q 16203
Device mounted \ lrf |O .2+0. =
on tape — 362+.004 l

1.6+0.1 dia.
063+.004 dia.

|V N N N N NN ‘

T
~12:0.1—11—420.1
472,004 2,01 '1572.004
079:.004

4.5+0.3
177+.012

(1) When picked from 1/2/3-pin side: Part No. APTOOOOAX
(2) When picked from 4/5/6-pin side: Part No. APTOOOOAZ

21+0.8
827+.031 80+1 di

a.
3.150+.039 dia

13+0.5 dia.

| 3002 dia.
[ 11:8112.079 dia
8

dia.
0=+.039 dia.

ol

17.5£2.0

.5 dia.
512+.020 dia 6892079

| 2+0.5
079=+.020

316
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mm inch
Type Tape dimensions Dimensions of paper tape reel
Tractor feed holes Direction of picking
0.35:005 1 '5"8",‘dia' 4.0:01 5.05:0.1 1-75‘:‘2,"
0. » .059"5™ dia. _1‘57,“, 507 -0 06900
|
Y N N N N N A
i TR I ™)
DIP i%]‘j r ]| / l 24,002
4-pin wide [ PR EE
terminal type oy L J| / Aree e 21.0-08
Device mounted — — S — 807-03
on tape \ 100" dia.
B " 0 1.6°1 dia. 3.937-% dia
ag-02 1207, e 063 dia.
(1) When picked from 1/4-pin side: Part No. APTOOOOWAY
(2) When picked from 2/3-pin side: Part No. APTOOOOWAW 100 dia
=1 dia.
3.937-% d
;rrgg)t%feed holes Direction of picking — “ o
5% dia. — 75 3302
+0.05 +.004 4,001 9.2+01 =004 079 =
—— 35 0008 di. 157200 36000 069 12:992 ©
|
Y NN N NI N NP 2
\ 11,50 13:0% dia. S
453004 51290 dja, 1]
25.5120 1.7:03
DIP i g / 24,003 1.004-7 .067-%%1
6-pin wide 1o 94
terminal type U0 ( ATe
Device mounted
on tape \
I -« " 1.6°1 dia.
Ji6g=orz 1297 20 s .063=0% dia
(1) When picked from 1/6-pin side: Part No. APTOOOOWAY
(2) When picked from 3/4-pin side: Part No. APTOOOOWAW
2) Tape and reel (AQ-H) mm inch
Type Tape dimensions Dimensions of paper tape reel
Direction of picking
Trac!orfﬁed holes 4+0m 4 1.75+0.1 21208
o008 .58 dia .15‘7__+.;(‘)04 400:.004 ~ 069=.004 857-.031 _
: G 6 0% l\ PN NN 2012‘3105%39 dia
T T T T T T \
7.520.1
)i o 295004 075?%30; U
. 16+0.3 — - | '
) <7 . - PR Hi— 300=2 dia.
8-pin SMD E,?‘{écpzmc’umed d ol 1652504 'GTO’ otz |7 ;swu'%m dia
- y - [T 80«1 dia.
type 12201 2:01 155201 dia. T 3.150=.039 dia.
147.3»:%?'2 472+.004 079+.004 0612.004 dia B
(1) When picked from 1/2/3/4-pin side: Part No. AQHOOOOAX (Shown above) B8 ]
(2) When picked from 5/6/8-pin side: Part No. AQHOOOOAZ 17.5:2.0_| || 2:05
689+.079 079+.020
ds_x61_en_ssr_technical_information: 230112J 317

paguogetanu ONEKTPOHHbIE KOMMOHEHTbI CO CKrnaga n noa 3akas



r.MuHck 1en.8(017)2005646 www.fotorele.net pene Panasonic NAIS minsk17@tut.by

3) Tube

(1) Devices are packaged in a tube as pin
No. 1 is on the stopper B side. Observe
correct orientation when mounting them
on PC boards.

(SOP type)
(€
& e g
\ StopperB (green) StopperA (gray) /
(DIP type)
Stopper B Stopper A
e

13. Applying stress that exceeds the
absolute maximum rating

If the voltage and current value for any of
the terminals exceeds the absolute
maximum rating, internal elements will
deteriorate because of the excessive
voltage and current. In extreme cases,
wiring may melt, or silicon P/N junctions
may be destroyed.

As a result, the design should ensure that
the absolute maximum ratings will never
be exceeded, even momentarily.
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Cautions for Use of SSR

Cautions for Use of SSR

SAFETY WARNINGS

* Do not use the product under conditions
that exceed the range of its
specifications. It may cause overheating,
smoke, or fire.

* Do not touch the recharging unit while
the power is on. There is a danger of
electrical shock. Be sure to turn off the
power when performing mounting,
maintenance, or repair operations on the
relay (including connecting parts such as
the terminal board and socket).

» Check the connection diagrams in the
catalog and be sure to connect the
terminals correctly. Erroneous
connections could lead to unexpected
operating errors, overheating, or fire.

Cautions for Use

1. Regarding output noise surge
protection

(1) AC Qutput Type

A high noise surge voltage applied to the
SSR load circuit can cause malfunction
or permanent damage to the device. If
such a high surge is anticipated, use a
varistor across the SSR output.

Load
power
supply

SSR

O] Load
AN %

@

Varistor

Note: AQ-F solid-state relay output terminals are
numbered (8) and (12).

(2) DC Output Type

When the SSR is loaded with an
inductive load, such as a solenoid
contactor, motor, or solenoid valve, use a
counter-EMF suppression diode across

the load.
Load

SSR power

T supply

2. When used for the load less than
rated

An SSR may malfunction if it is used
below the specified load. In such an
event, use a dummy resistor in parallel
with the load.

@

R, (dummy resistor)

@---é-| Load |-4---------»

SSR power

@ fF-mmmmm e

Load Specifications

Type Load

yp current

AQ-G  All models 20 mA
AQ-1 AC output type 50 mA
DC output type 5mA

100 V type 25 mA

AQ8 o0y type 50 mA
AC output type 50 mA

AQF - pe output type 5mA
AQ-J  All models 50 mA

Tvpe Load

yp current

AQ-A  All models 100 mA

AQ-K  All models 100 mA
100 V type with AC output 10 mA

AQ-C 200V type with AC output 20 mA
DC output type 1 mA

110 AC output module 50 mA
relays  DC output module 5mA

3. Noise and surge protection at the
input side

A high noise surge voltage applied to the
SSR input circuit can cause malfunction
or permanent damage to the device. If
such a high surge is anticipated, use C or
R noise absorber in the input circuit.

R

©]
Control J+ |

voltage —C SSR

source [ - T
@

4. When the input terminals are
connected with reverse polarity

Tyoe If the polarity of the input control
yp voltage is reversed
AQ1,
ﬁg:j Reversing the polarity will not cause
AQ—/—( damage to the device, due to the
AQ-K’ presence of a protection diode, but the
AQ-J device will not operate.
1/0 relay
AQ-H Reversing the polarity may cause
AQ—G’ permanent damage to the device. Take
AQ8 ’ special care to avoid polarity reversal
AQ-é or use a protection diode in the input
circuit.

5. In the case of operating voltage
containing ripple

If the SSR control voltage contains ripple,
the peak of the ripple should not exceed
the maximum rated control voltage, and
the bottom of the ripple should exceed
the minimum rated control voltage.

Y Y]

Peak ripple voltage

Valley ripple voltage

oV

6. Cleaning solvents compatibility

Dip cleaning with an organic solvent is
recommended for removal of solder flux,
dust, etc. If ultrasonic cleaning must be
used, the severity of factors such as
frequency, out power and cleaning
solvent selected may cause loose wires
and other troubles.

Please make sure these conditions
before use.

7. Transportation and storage

1) Extreme vibration during transport will
warp the lead or damage the relay.
Handle the outer and inner boxes with
care.

2) Storage under extreme conditions will
cause soldering degradation, external
appearance defects, and deterioration of
the characteristics. The following storage
conditions are recommended:

» Temperature: 0 to 45°C 32 to 113°F

* Humidity: Less than 70% R.H.

» Atmosphere: No harmful gasses such
as sulfurous acid gas, minimal dust.

8. Others

(1) If an SSRis used in close proximity to
another SSR or heat-generating device,
its ambient temperature may exceed the
allowable level. Carefully plan SSR
layout and ventilation.

(2) Soldering to SSR terminals should be
completed within 5 seconds at 260°C.
(3) Terminal connections should be made
by referring to the associated wiring
diagram.

(4) For higher reliability, check device
quality under actual operating conditions.
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Snubber Circuit

1. Reduce dv/dt

An SSR used with an inductive load can
accidentally fire due to a high load
voltage rise rate (dv/dt), even though the
load voltage is below the allowable level
(inductive load firing).

Our SSRs contain a snubber circuit
designed to reduce dv/dt (except AQ-H).

2. Selecting the snubber constants

1) C selection

The charging coefficient tau for C of the

SSR circuit is shown in formula @)
1=(RL+R) x C ====mmmmm-- @

By setting formula (O so that it is below

dv/dt value you have:
C=0.632VA/((dv/dt) x (RL+R)) ----- ®

By setting C = 0.1 to 0.2 uF, dv/dt can be
controlled to between nV/us and n+V/us
or lower. For the condenser, use either an
MP condenser metallized polyester film.
For the 100 V line, use a voltage between
250 and 400 V, and for the 200 V line,
use a voltage between 400 and 600 V.

2) R selection

@
Load

power
supply

SSR

NN

Snubber circuit

If there is no resistance R (the resistance
R controls the discharge current from
condenser C), at turn-on of the SSR,
there will be a sharp rise in dv/dt and the
high peak value discharge current will
begin to flow. This may cause damage to
the internal elements of the SSR.

Therefore, itis always necessary to insert
a resistance R. In normal applications, for
the 100 V line, have R =10 to 100 Q and
for the 200 V line, have R = 20 to 100 Q.
(The allowable discharge current at turn-
on will differ depending on the internal
elements of the SSR.) The power loss
from R, written as P, caused by the
discharge current and charging current
from C, is shown in formula 3 below.
For the 100 V line, use a power of 1/2 W,
and for the 200 V line, use a power above
2W.

P=CX\2/,%Xf @

f = Power supply frequency

Also, at turn-off of the SSR, a ringing
circuit is formed with the capacitor C and
the circuit inductance L, and a spike
voltage is generated at both terminals of
the SSR. The resistance R serves as a
control resistance to prevent this ringing.
Moreover, a good non-inductive
resistance for R is required. Carbon film
resistors or metal film resistors are often
used. For general applications, the
recommended values are C = 0.1 puF and
R =20 to 100 Q. There are cases of
resonance in the inductive load, so the
appropriate care must be taken when
making your selections.

Thermal Design

SSRs used in high-reliability equipment
require careful thermal design. In
particular, junction temperature control
has a significant effect on device function
and life time. The rated load current for
board-mounting SSRs is defined as the
maximum current allowable at an
ambient temperature of 40°C (30°C) and
under natural cooling. If the ambient
temperature exceeds the SSRs derating
temperature point (20°C to 40°C,
depending on SSR), load current derating
in accordance with the load current vs
temperature diagram becomes
nesessary. If adjacent devices act as heat
sources, the SSR should be located more
than 10 mm away from those devices.
SSRs with a 5 A rating or more must be
used with the dedicated heat sinks listed
in Table 1 or equivalents. To ensure

adequate thermal conduction, apply
thermal conductive compound (Toshiba
silicone YG6111, TSK5303 or alternate)
to the SSR’s mounting surface. For

Table 1. Dedicated on-board heat sinks

information on external heat sinks for our
SSRs and their mounting method, refer to
“Data and Cautions for Use for respective
relay”.

Load current Type Heat sink
0 10A AQ10A2-ZT4/32V DC AQ-HS-5A
AQP-HS-J10A
AQP-HS-J10A (for AQ-J)
10A AQ-J (104) AQP-HS-SJ10A (for AQ-J)*
AQP-HS-SJ20A*
AQP-HS-J10A
_ _ AQP-HS-J10A (for AQ-J)
15A AQ-A (15A), AQ-J (15A) AQP-HS-SJ10A (for AQ-J)*
AQP-HS-SJ20A*
AQP-HS-J10A
20A AQ-J (25A) AQP-HS-SJ10A (for AQ-J)*
AQP-HS-SJ20A*
251040A  |AQA (25A) AQP-HS-30/40A
25A AQ-J (25A) AQP-HS-J25A
40A AQ-A (40A) AQP-HS-J25A

*It is possible to mounting on the DIN rail.

Protection Circuit
High-reliability SSR circuits require an
adequate protection circuit, as well as
careful study of the characteristics and
maximum ratings of the device.

1. Over-Voltage Protection

The SSR load power supply requires
adequate protection against over-voltage
errors from various causes. The methods
of over-voltage protection include the
following:

(1) Use devices with a guaranteed
reverse surge withstand voltage
(controlled avalanche devices, etc.)

(2) Suppress transient spikes

Use a switching device in the secondary
circuit of a transformer or use a switch
with a slow opening speed.

(3) Use a surge absorption circuit

Use a CR surge absorber or varistor
across the load power supply or SSR.
Special care must be taken so power on/
off surges or external surges do not
exceed the device’s rated load voltage. If
a surge voltage exceeding the device’s
rated voltage is anticipated, use a surge
absorption device and circuit (e.g. a ZNR
from Panasonic Electronic Devices Co.,
Ltd.).

320
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Cautions for Use of SSR

Choosing the Rated Voltage of the
ZNR

(1) Peak supply voltage

(2) Supply voltage variation

(3) Degradation of ZNR characteristic
(1 mA+10%)

(4) Tolerance of rated voltage (10%)
For application to 100 V AC lines, choose
a ZNR with the following rated voltage:
(1) x (2) x (3) x (4) =

(100x2) x1.1x1.1x1.1 = 188 (V)

Example of ZNR (Panasonic Electronic Components)

el
o

3.0 max.
la|| . 118 max.
20.0 min.
.787 min

0.8 dia.
.031 dia.

D: 17.5 dia. max.
.689 dia. max.

T: 6.5 max.
.256 max

H: 20.5 max.
.807 max

W: 7.5+1
.298+.039
(mm inch)

Slwke Ll

L Max. average Withstanding energy Withstanding surge current | Electrostatic

Varistor voltage Max. allowable cirouit Max. control pulse electric . (8/20us) capacitance

Types voltage voltage power (10/1000ps) (2ms) 1time time (Reference)

VimA (V) ACrms (V) DC (V) V50A (V) (W) J) ) (A) (A) @1KHz (pF)
ERZV14D201 | 200 (185 to 225) 130 170 340 0.6 70 50 6,000 5,000 770
ERZV14D221 | 220 (198 to 242) 140 180 360 0.6 78 55 6,000 5,000 740
ERZV14D241 | 240 (216 to 264) 150 200 395 0.6 84 60 6,000 5,000 700
ERZV14D271 | 270 (247 to 303) 175 225 455 0.6 99 70 6,000 5,000 640
ERZV14D361 | 360 (324 to 396) 230 300 595 0.6 130 90 6,000 4,500 540
ERZV14D391 | 390 (351 to 429) 250 320 650 0.6 140 100 6,000 4,500 500
ERZV14D431 | 430 (387 to 473) 275 350 710 0.6 155 110 6,000 4,500 450
ERZV14D471 | 470 (423 to 517) 300 385 775 0.6 175 125 6,000 4,500 400
ERZV14D621 | 620 (558 to 682) 385 505 1,025 0.6 190 136 6,000 4,500 330
ERZV14D681 | 680 (612 to 748) 420 560 1,120 0.6 190 136 5,000 4,500 320

2. Over-Current Protection

An SSR circuit operated without over-
current protection may result in damage
to the device. Design the circuit so the
device’s rated junction temperature is not
exceeded for a continuous overload
current.

(e.g. Surge current into a motor or light
bulb)

The surge-on current rating applies to
over-current errors which occur less than
several tens of times during the service
life of a semiconductor device. A
protection coordination device is required
for this rating.

Methods of over-current protection
include the following:

(1) Suppressing over-currents

Use a current limiting reactor in series
with the load power supply.

(2) Use a current shut-off device

Use a current limiting fuse or circuit
breaker in series with the load power
supply.

Example of executing fuse selection
of over-current protection cooperation

1,000
z
[
25 ~
25 100N -
ez AQII:{ I1f1\1t1¥‘1316)
89 FPR T PEITHINIRTS (use 154
32 == NHR10 (fuse 10A)
53
Y75
(A peak) 10
1 0 100 1,000

— No. of cycles at 60Hz

Load Type Description

1. Heaters (Resistive Load)

The SSR is best suited to resistive loads.
Noise levels can be drastically lowered
with zero-crossing switching.

2. Lamps

Tungsten or halogen lamps draw a high
inrush current when turned on
(approximately 7 to 8 times the steady-
state current for zero-crossing SSRs;
approximately 9 to 12 times, in the worst
case, for random type SSRs). Choose an
SSR so the peak of the inrush current
does not exceed 50% of the SSR surge-
on current.

3. Solenoids

AC-driven solenoid contactors or
solenoid valves also draw inrush current
when they are activated. Choose an SSR
such that the peak of the inrush current
does not exceed 50% of the SSR surge-
on current. For small solenoid valves and
AC relays in particular, a leakage current
may cause the load to malfunction after
the SSR turns off. In such an event, use a
dummy resistor in parallel with the load.

» Using an SSR below the Specified Load

Dummy resistor

Load power
supplyi

SSR Output
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4. Motors

When starting, an electric motor draws a
symmetrical AC starting current some 5
to 10 times the steady-state load current,
superimposed on a DC current. The
starting time during which this high
starting current is sustained depends on
the capacities of the load and load power
supply. Measure the starting current and
time under the motor’s actual operating
conditions and choose an SSR so the
peak of the starting current does not
exceed 50% of the SSR surge-on
current. When the motor load is
deactivated, a voltage exceeding the load
supply voltage is applied to the SSR due
to counter-EMF. This voltage is
approximately 1.3 times the load supply
voltage for induction motors, and
approximately 2 times that for
synchronous motors.

* Reversible Motor Control

When the direction of motor rotation is
reversed, the transient current and time
required for the reversal far exceed those
required for simple starting. The
reversing current and time should also be
measured under actual operating
conditions.

For a capacitor-starting, single-phase
induction motor, a capacitive discharge
current appears during the reversal
process. Be sure to use a current limiting
resistor or reactor in series with the SSR.
Also, the SSR should have a high
marginal voltage rating, since a voltage
twice as high as the load supply voltage
develops across the SSR in the reversal
process. (For reversible control on a 100
V AC line, use SSRs with a 200 V rating;
for use on a 200 V AC line, contact your
nearest our representative for further
information.)

For reversible motor control, carefully
design the driver circuit so the forward
and reverse SSRs do not turn on at the
same time.

Transistor-driven reversible motor
control circuit

Load power supply

o

SSR, (for it

forward c
N

rotation) Nm

@- @
MS@
CEENG) ] Single-phase
Ry

induction motor
SSR; (for

reverse
rotation)
@+ o

-
Flip-flop

or manual
switch

5. Capacitive Load

A capacitive load (switching regulator,
etc.) draws an inrush current to charge
the load capacitor when the SSR turns
on. Choose an SSR so the peak of the
inrush current does not exceed 50% of
the SSR surge-on current. A timing error
of up to one cycle can occur when a
switch used in series with the SSR is
opened or closed. If this is a problem, use
an inductor (200 to 500 pH) in series to
the SSR to suppress dv/dt error.

L
© C——

6. Other Electronic Equipment

In general, electronic equipment uses
line filters in the primary supply circuit.
The capacitors used in the line filters may
cause the SSR to malfunction due to dv/
dt turn on when the equipment is turned
on or off. In such an event, use an
inductor (200 to 500 pH) in series with
the SSR to suppress dv/dt turn on.

Oo—0™0

Load Inrush Current Wave and Time

(1) Incandescent Lamp Load

Incandescent lamp

Approx. 1/3 second

Inrush current/rated current:
i/io]10 to 15 times

(4) Motor Load i/io]5 to 10 times

Steady
0.2t0 0.5 second Starting state  Braking
o]

« Conditions become more harsh if plugging or inching
is performed since state transitions are repeated.

* When using a relay to control a DC motor and brake,
the on time inrush current, steady-state current and
off time brake current differ depending on whether
the load to the motor is free or locked. In particular,
with non-polarized relays, when using from B contact
of from contact for the DC motor brake, mechanical
life might be affected by the brake current.
Therefore, please verify current at the actual load.

(2) Mercury Lamp Load
i/io]3 times

] —

The discharge tube, transformer, choke coil,
capacitor, etc., are combined in common
discharge lamp circuits. Note that the inrush
current may be 20 to 40 times, especially if
the power supply impedance is low in the
high power factor type.

(5) Solenoid Load
i/io]10 to 20 times

Contacts

(3) Fluorescent Lamp Load
i/io]5 to 10 times

W T

(PN

[
[

=
=
=
=

5 minutes

™~ t0 0.1 second

Note that since inductance is great,
the arc lasts longer when power is cut.
The contact may become easily worn.

0.07

[
L¢

1to 2 cycles

(for high power factor type)

(1/60 to 1/30 seconds)

10 seconds
or less

(6) Electromagnetic Contact Load (7) Capacitive Load
i/io]3 to 10 times

i/i0]20 to 40 times

1/2 to 2 cycles (1/120 to 1/30 seconds)

322
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Cautions for Use of SSR

SSR Driving Circuits

1. Relay Driver 2. NPN Transistor Driver 3. PNP Transistor Driver

Load power @ Load power @ Load power @
suppl)‘/) e suppl)‘/) e supply e
® ® ®
SSR SSR SSR
+VecO—0 o0— @ + +VecO—— @ + +Vee ®+
Relay contacts
®— ®— ®—
5 o
e NPN Transistor PNP Transistor
4. TTL/DTL/IC Driver 5. C-MOSI/IC Driver
(1) SSR fires when IC output is HIGH: (2) SSR fires when IC output is LOW: o)
]
(7]
oo o
Load power @ 0ad power °
Load power @ supply
suppI)? e supply e w
@ ) 0]
SSR SSR
+VeccO——(0® + +Veeo @+ +Vce @ SSR
TTL, DTL, IC ® —
C-MOS, IC C-MOS, IC
6. Self Sustaining Circuit Using SSR 7. Driving with a Shared Supply 8. SSRs Used in Series
Vce —~/\W\ 14 Vce
w ®+ ® @+ @ Load
R W o—@ + {j—o
Load power SW
SSR ZNR ¢ oply SSR
Load power ‘
SSR / ZNR 0500 Z ZNR
®—- @ 1 @— @
-c @ — @ O Load power
supply
@+ @
B A -
Terminal A: ON input pulse SSR Z ZNR
Terminal B: OFF input pulse
@ — @ O
e
Phototriac Coupler, AQ-H Solid State Relay Driving Circuits
1. NPN Transistor Driver
1) Phototriac Coupler 2) AQ-H Solid State Relay
ERY) “+Vcee
e o e =
Load power Load power
supply supply
e—- o e—
NPN Transistor NPN Transistor
I JL
* Phototriac coupler and AQ-H is current driving type.
ds_x61_en_ssr_technical_information: 010209J 323
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Phototriac Coupler/AQ-H Application Examples

Phototriac Coupler/AQ-H Application
Examples

Typical Applications

1. Temperature control for heater control

Triac

@ + @ l : Heater load
. C

Phototriac

coupler R | Varistor

® - ® . ¢

2. Airflow control for fan motors

Input
power
supply

Load power
supply

|

FRM_ ‘M)
Input v lc \ﬁﬂ/
power AQ-H pre Load power
supply ! R Varistor supply
@- ©
324 ds_x61_en_ssr_technical_information: 010209J
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SSR Application Examples

SSR Application Examples

Typical Applications

1. Light Bulb 2. Electric Furnace Temperature Control
Control switch Light bulb
ro\oi o+ @ .
Input signal
Control voltage source and Load power
source 9 SSR tgsglsower temperature Input supply
-‘7 sensor
@ — ®
* KT Temperature Controller is available.
3. Single-Phase Induction Motor Control 4. Reversible Control for a Single-Phase Induction Motor
Control voltage source ~ Control switch R4 Load Poﬂz supply @
F——-o Wt o+ o ~ 2
SSR; (for 1 ‘n
R 1
3 =c forward l\;C 2
® ® rotation) Z‘NR =
_ + Ro - @ (2}
TR
SSR Flip-flop
Single-phase or manual ﬂ
Induction motor switch L
0} @ TR -
Ro Single-phase
LHo- o R induction motor
Load power Lc, i?/?rzs gor 4
supply Ra rotation)
YW @+ @F—
Ry
5. Three-Phase Induction Motor Control 6. Reversible Control for a 3-Phase Induction Motor
L R
ﬁ (R)o———o~0—T10— W\ 0 @ @
SSR; (for
@ — +® forward
SSR rotation)
R o——m—— @ @ @ ®
~ @ @
S)o M ZZNR
SSR; (for
B reverse
ZZNR rotation)
mo——® @ ® ®
SSR L
o—  +o ©)0 o ( M
Z ZNR @ @
——>0 Control
voltage SSR; (for
T source reverse
rotation)
@ €}
L R
(M o———oo0—T0—W\, : @ @
SSR; (for
forward
rotation)
@ ©)

Note: Take special care in the design to ensure that both the forward and reverse
SSRs do not turn on at the same time.

Recommended Temperature Controllers

<KT4H Temperature Controller>
Our temperature controller is recommended for use with our Solid State Relays.

T

Pomos ———— Features
; « Data can be collected using the RS485 communications interface via a PLC.
28 * Improved visibility using a negative type LCD and backlight.
1.890‘21th * Depth-wise length (chassis dimension) is 56 mm 2.205 inch.
Substitute part numbers
—
a E n n 56mm Power supply Control output Part No.
. 2:208inen 100 to 240 V AC Relay contact AKT4H111100
/\48m_m /\ *For detailed product information about temperature controllers, please refer to our website:
1.890inch http://panasonic-denko.co.jp/ac/e/fasys/component/temperature_controller/
ds_x61_en_ssr_technical_information: 010209J 325
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SSR Load Recommendation Chart
Please use this chart when selecting the SSR load. The values presented are for ambient temperatures of 40°C (30°C )

and lower. When selected, please measure the load current waveform and use within the range of each surge current characteristic.

Type of load
Load Max. load . Single- Triple-
voltage Product current Heater | Solenoid phgse phgse Lamp Trans- Remarks
bulb former
motor motor
AQC (Output module) _
AQG (1A type) 1A 0.8A 0.5A W 0.5A 50w
AQS (2A type)
1/0 (Output module) 2A 1.6A 1A 15W — 1A 100W
AQG (2A type)
AQF (2A type) 2A 1.6A 1A 30w — 1A 100W
AQF (3A type)
AQS8 (3A type) 3A 2.4A 1.5A 60W — 1.5A 150W
AQ1 (3A type)
110V AC Heat sink AQP-HS-SJ10A (AQJ type)
AQ1 (10A type) . Heat sink AQP-HS-J10A,
AQJ (10A type) 10A 8A 5A 200w 5A S00W | AQP-HS-SJ20A
Heat sink AQ-HS-5A (AQ1 type)
AQA (15A type) Heat sink AQP-HS-J10A,
AQP-HS-SJ20A
ﬁg\lj( ((1155AAttyp:)) 15A 12A 7.5A 300W — 7.5A 750W Heat sink AQP-HS-J10A (AQ-J type)
yp (except AQ-K type)
AQK (25A type) . Lo .
AQA (25A type) 25A 20A 12.5A 500W — 12.5A 1.25kW Eeat S!“t ﬁgE Eg fgngA(gﬁ A type)
AQJ (25A type) eat sin -HS- (AQ-J type)
AQA (40A type) 40A 32A 20A 750W — 20A 2kW Heat sink AQP-HS-J25A (AQ-A type)
AQC (Output module)
AQG (1A type) 1A 0.8A 0.5A 15W 50w 0.5A 100W
AQ8 (2A type)
1/0 (Output module) 2A 1.6A 1A 35W 100W 1A 200W
AQG (2A type)
AQF (2A type) 2A 1.6A 1A 75W 200W 1A 200W
AQF (3A type)
AQ8 (3A type) 3A 2.4A 1.5A 100W 300W 1.5A 300W
AQ1 (3A type)
220V AC Heat sink AQP-HS-SJ10A (AQJ type)
AQ1 (10A type) Heat sink AQP-HS-J10A,
AQJ (10A type) 10A 8A 5A 400W 1kW 5A KW | OP-HS-SI20A
Heat sink AQ-HS-5A (AQ1 type)
AQK (15A type) Heat sink AQP-HS-J10A,
AQP-HS-SJ20A
ﬁgﬁ\g SSA'-\ttypee)) 15A 12A 7.5A 600W 1.5kW 7.5A 15KW | Lot sink AQP-HS-J10A (AQ-J type)
P (except AQ-K type)
AQK (25A type) . e .
AQA (25A type) 25A 20A 12.5A kW 2.5kW 12.5A 2.5kW :eai S!”t QSE :g 3%‘}5’“&‘8 tA type)
AQJ (25A type) eat sin -HS- (AQ-J type)
AQA (40A type) 40A 32A 20A 1.5kW 3.7kW 20A 4KW | Heat sink AQP-HS-J25A (AQ-A type)
AQC (Output module) 1A 0.8A 0.5A — — 0.5A —
AQ1 (2A type)
48 V DC |1/O (Output module) 2A 1.6A 1.0A — — 1.0A —
AQF (2A type)
AQF (3A type) 3A 2.4A 1.5A — — 1.5A —
AQ1 (1A type) _ _ _
100V DC | Ly Gutput module) 1A 0.8A 0.5A 0.5A
s_x61_en_ssr_technical_information:
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Aus

Phototriac Coupler with

Triac control

various options for external

Phototriac Coupler

(APT1)

FEATURES

1. Low zero-cross voltage (max. 15 V)
type added to lineup. Approximately
1/3 of previous product

Helps reduce device noises even further.

Load voltage Previous product: max. 50 V
/\ New product: max. 15 V.

"
10—
20

Zero-cross circuit

High noise
| e Low noise
—06 oolage | TTTeeell |
interferingwave | N Small
------- interfering wave
—O04

10—}
2o+ f
30—

2. Two types available: Random type
and zero-cross type

3. Many package sizes available.
(Wide terminal type with 10.16 mm

pitch between 1/O terminals available.)

4. High dielectric strength. (Between
input and output: SOP 3, 750 V; DIP
5,000 V)

5. Handles both 100 and 200 V AC
loads

This relay handles both voltages in a
single product it is not necessary for
users that use both types to manage
separate part numbers.

6. Terminal 5 of the DIP 6-pin type is
completely molded.

TYPICAL APPLICATIONS

1. For triac driver in heater controls of
products such as office equipment,
home appliances, and industrial
machines. (For 100V/200V, 50/60 Hz
lines)

2. Triac driver for SSRs

Solid State

TYPES

1. SOP4 Type
Output rating Part No. Packing quantity
Type [ Repetitive peak ON-state RMS Type Package Tube packing
size i
OFF-state voltage current style Tape and reel packing style Tube Tape and reel
Z6r0-Cross APT12118X APT1211SZ
(max. 50 V) APT1211S (Picked from the | (Picked from the
’ 1/2-pin side) 3/4-pin side) )
APT12318X APT1231sz | ! tube contains:
AC Zero-cross . / . 100 pcs.
600 V 50 mA SOP4pin APT1231S (Picked from the | (Picked from the . 1, 000 pcs.
type (max. 15 V) L L 1 batch contains:
1/2-pin side) 3/4-pin side) 2, 000 pcs
APT1221SX APT1221SZ ’ '
Random APT1221S (Picked from the | (Picked from the
1/2-pin side) 3/4-pin side)
Note: For space reasons, the initial letters of the product number “APT” and “S” are omitted on the product seal.
The package type indicator “X” and “Z” are omitted from the seal. (Ex. the label for product number APT1221SZ is 1221).
ds_61690_en_apt1: 010611D 327
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2. DIP4/6 Type

Output rating Part No.
iti Packi tit
T Repetitive ON-state T Package Throug_h hole Surface-mount terminal acking quantity
ype peak RMS ype size terminal
OFF-state
current Tube packing style Tape and reel packing style Tube Tape and reel
voltage
Zero-cross APT1211AX APT1211AZ
(max. 50 V) APT1211 APT1211A (Picked from the | (Picked from the
; 1/2-pin side) 3/4-pin side)
Zero-cross APT1231AX APT1231AZ
(max. 15 V) DIP4pin APT1231 APT1231A (Picked from the | (Picked from the [DIP4pin]
) 1/2-pin side) 3/4-pin side) 1 tube contains:
APT1221AX APT1221AZ 100 pes.
Random APT1221 APT1221A | (Picked from the | (Picked from the | 1bPatch contains: ,
AC 1/2-pin side) 3/4-pin side) 1,000 pes. [DIP4pin]
600 V 100 mA [DIP6pin]
type Zero-cross APT1212AX APT1212AZ [DIP6pin] 1,000 pcs
APT1212 APT1212A (Picked from the | (Picked fromthe | 4 ¢p tains: ’ '
(max. 50 V) o e ube contains:
1/2/3-pin side) 4/6-pin side) 50 pcs.
Zero-cross APT1232AX APT1232AZ 1 batch contains:
(max. 15 V) DIP6pin APT1232 APT1232A (Picked from the | (Picked from the 500 pcs.
) 1/2/3-pin side) 4/6-pin side)
APT1222AX APT1222AZ
Random APT1222 APT1222A (Picked from the | (Picked from the
1/2/3-pin side) 4/6-pin side)

Note: For space reasons the initial letters “APT” of the product number for the DIP 4-pin type, the letter “A”, which indicates the SMD terminal shape for the DIP 4-pin and
6-pin types, and the package type indications “X” and “Z” have been omitted from the product label. (Example: The label for product number APT1221AZ is 1221.)

3. DIP4/6 Wide Terminal Type

Output rating* Part No.
iti Packin antit
T Repetitive | o\ state T Package [ Through hole Surface-mount terminal ng quantity
ype peak RM ype size terminal
OFF-state S
voltage current Tube packing style Tape and reel packing style Tube Tape and reel
Zero-cross APT1211WAY APT1211WAW
(max. 50 V) APT1211W APT1211WA | (Picked from the | (Picked from the
’ 1/4-pin side) 2/3-pin side)
Zer0-Cross APT1231WAY APT1231WAW
(max. 15 V) DIP4pin APT1231W APT1231WA | (Picked from the | (Picked from the [DIP4pin]
’ 1/4-pin side) 2/3-pin side) 1 tube contains:
APT1221WAY | APT1221WAW 100 pcs.
Random APT1221W | APT1221WA | (Picked from the | (Picked from the | bﬁ‘%%gog‘ct:'“s- DIP4pin]
1/4-pin si 2/3-pin si , : !
t?:?e 600V 1 100mA AFCT1p2|r11 ZS\I/?IZ)Y AF’/'?:;I:ZSVI\C;:\)N [DIPGpin]
- DIP6pi 1,000 pcs.
Zero-cross APT1212W | APT1212WA | (Picked from the | (Picked fromthe | 1 hon onimn: pes
(max. 50 V) 1/6-0in sid 3/4-nin sid tube contains:
-pin side) -pin side) 50 pcs.
Zero-cross APT1232WAY [ APT1232WAW | 1 batch contains:
DIP6pin APT1232W APT1232WA | (Picked from the | (Picked from the 500 pcs.
(max. 15 V) L L
1/6-pin side) 3/4-pin side)
APT1222WAY APT1222WAW
Random APT1222W APT1222WA | (Picked from the | (Picked from the
1/6-pin side) 3/4-pin side)

Note: For space reasons the initial letters “APT” of the product number for the DIP 4-pin type, the letter “WA”, which indicates the SMD terminal shape for the DIP 4-pin and
6-pin types, and the package type indications “Y” and “W” have been omitted from the product label. (Example: The label for product number APT1221WAY is 1221.)

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
1) SOP4 types
Item Symbol APT1211S, APT1221S, APT1231S Remarks

LED forward current I 50 mA

| LED reverse voltage VR 6V
neut f=100 H
= z,

Peak forward current Irp 1A Duty Ratio = 0.1%

Repetitive peak

OFF-state voltage Vorw 600V
Output | ON-state RMS current® IT(RMS) 0.05A AC

Non-repetitive surge

current Itsm 0.6 A In one cycle at 60Hz
Total power dissipation Pr 350 mW
1/0 isolation voltage Viso 3,750 V AC

o Operating | Toor —40°C to +100°C —40°F {0 +212°F Non-condensing at
Temperature limits low temperatures
Storage Tstg —40°C to +125°C —40°F to +257°F

Note: “X” and “Z” at the end of the part numbers have been omitted.
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Phototriac Coupler (APT1)

2) DIP4/6 type and DIP4/6 Wide terminal type

Item Symbol | APT1211(W) | APT1221(W) [ APT1231(W) [ APT1212(W) [ APT1222(W) | APT1232(W) Remarks
LED forward current I 50 mA
LED reverse voltage Vr 6V
tnput f=100H
= z,
Peak forward current Irp 1A Duty Ratio = 0.1%
Repetitive peak
OFF-state voltage Vo 600V
Output | ON-state RMS current® IT(RMS) 0.1A AC
Non-repetitive surge Ism 12A In one cycle at 60Hz
current
Total power dissipation Pr 500 mW
1/0 isolation voltage Viso 5,000 V AC
o Operating | Topr —40°C to +100°C —40°F to +212°F Non-condensing at
Temperature limits low temperatures
Storage Tstg —40°C to +125°C —40°F to +257°F

Note: “A”, “AX”, “AZ” “AY” and “AW” at the end of the part numbers have been omitted.
* Do not exceed 0.05 A of ON state RMS current in case of following load voltage condition.

DIP4pin (APT1211, APT1221, APT1231) and DIP4pin wide terminal type (APT1211W, APT1221W, APT1231W): more than 100 V AC;
DIP6pin (APT1212, APT1222, APT1232) and DIP6pin wide terminal type (APT1212W, APT1222W, APT1232W): more than 120 V AC.

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

1) Zero-cross voltage type (max. 50V) and random type

[}
g

©
._.
()
el
©°
n

Item Symbol | APT1211S, APT1211(W), APT1212(W) | APT1221S, APT1221(W), APT1222(W) Condition
Typical 121V
LED dropout voltage - Vr IF=20 mA
Maximum 1.3V
nput Typical
LED reverse current yp- Ir VrR=6V
Maximum 10 pA
Repetitive peak Typical | — IF=0mA
OFF-state current Maximum DRM 1A Vorm = 600 V
Repetitive peak Typical v 1.3V IF =10 mA
On-state voltage Maximum ™ 25V lm=0.05 A
Output
. Typical 0.3 mA
Holding current - In
Maximum 3.5mA
Critical rate of rise of L _
OFF-state voltage Minimum dv/dt 500 V/us Vorm = 600 V x1/42
) . Vo=6V
Trigger LED current Maximum ler 10 mA RL= 1000
Zero-cross voltage Maximum Vze 50V — IF=10 mA
Transfer I =20 mA
characteristics Turn on time* Maximum Ton 100 ps Vo=6V
R =100 Q
. . : f=1MHz
1/0 capacitance Maximum Ciso 1.5 pF Ve =0V
1/0 resistance Minimum Riso 50 GQ 500V DC

Notes: 1. For type of connection, see page 334.
2. Terminals are either solder plated or solder dipped.

*Turn on time

Input

Output

Ton
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2) Zero-cross voltage type (max. 15V)

ltem Symbol APT1231S, APT1231(W), APT1232(W) Condition
Typical 1.21V
LED d t volt: V IF =20 mA
ropout voltage Maximor F T3V F m
Input -
Typical —
LED reverse current - Ir VrR=6V
Maximum 10 pA
Repetitive peak Typical | — IF=0mA
OFF-state current Maximum DRM 1A Vorm = 600 V
Repetitive peak Typical v 1.2V IF =10 mA
On-state voltage Maximum ™ 2V Imm=0.03 A
Output -
Holding current Typical | 0.3 mA
9 Maximum " 3.5mA
Critical rate of rise of - _
OFF-state voltage Minimum | dv/dt 500 V/us Voru = 600 V x1/42
Trigger LED current Maximum ler 10 mA lorm = 30 mA
Zero-cross voltage Maximum Vzc 15V IF=10 mA
Transfer Turn on time* Maximum Ton 100 ps le = 2_0 mA
e lorv = 30 mA
characteristics Yy
. . = z
1/O capacitance Maximum Ciso 1.5 pF Ve=0V
1/O resistance Minimum Riso 50 GQ 500V DC

Notes: 1. For type of connection, see page 334.
2. Terminals are either solder plated or solder dipped.

*Turn on time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS
Please follow the conditions below in order to ensure accurate
operation and release of the phototriac coupler.

ltem

Symbol

Value Unit

Input LED current I

20 mA

REFERENCE DATA

1-(1). ON-state RMS current vs. ambient
temperature characteristics
Allowable ambient temperature: —40°C to +100°C

Tested sample: APT1211S, APT1221S

1-(2). ON-state RMS current vs. ambient
temperature characteristics
Allowable ambient temperature: —40°C to +100°C

Tested sample: APT1231S

1-(3). ON-state RMS current vs. ambient
temperature characteristics
Allowable ambient temperature:—40°C to +100°C

Tested sample: APT1211(A), APT1221(A),
APT1211W(A), APT1221W(A)

70 70 120 ‘
<
< &0 ) 5100 VL =100V AC
g 4 <
2 50 2 50 2
3 3 3 80
2 40 2 g
o \ o T g N
Q Q
8 30 N £ 30 \ g VL > 100V AC
z z Z 40
S 20 \ S 20 \ 5 \\s
N
10 \ 10 N 20 N
0 0 0
40 20 0 20 40 60 80 100 40 20 0 20 40 60 80 100 40 20 0 20 40 60 80 100
Ambient temperature, °C Ambient temperature, °C —— Ambient temperature, °C
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Phototriac Coupler (APT1)

1-(4). ON-state RMS current vs. ambient
temperature characteristics

Allowable ambient temperature:—40°C to +100°C

—40°F to +212°F

Tested sample: APT1231(A), APT1231W(A)

1-(5). ON-state RMS current vs. ambient 1-(6). ON-state RMS current vs. ambient

temperature characteristics temperature characteristics

Allowable ambient temperature: —40°C to +100°C Allowable ambient temperature: —40°C to +100°C
—40°F to +212°F —40°F to +212°F

Tested sample: APT1212(A), APT1222(A), Tested sample: APT1232(A), APT1232W(A)

APT1212W(A), APT1222W(A)

120 ‘ 120 ‘ ‘ 120 ‘
< VL =100V AC < VL =120V AC < VL =120V AC
E 100 =100 E 100
3 80 3 8 5 80
1) (2] )
z & z
60 60 60
2 VL > 100V AC N 2 L > 120V AC N 2 VL > 120V AC N
: N\ i N\ g \
b4 =z b4
z 40 \ 5 40 \\\ 3 40 \
20 \\\ 20 \\ 20 \\\
0 0 0 Qo
40 20 0 20 40 60 80 100 ‘40 20 0 20 40 60 80 100 40 20 0 20 40 60 80 100 o]
f
Ambient temperature, °C —— Ambient temperature, °C Ambient temperature, °C N
RS
. . ] ] ©
2. On voltage vs. ambient temperature 3. Trigger LED current vs. ambient temperature 4. LED dropout voltage vs. ambient 2
characteristics characteristics temperature characteristics
1.8 10 15
t o
8 s 1.4
> 16 = & \
) g s \\
& ‘ 3 > ~
2 APT12100 3 6 Z 13 ~—
APT12200 ) 3
c 14 — i N~ g \\\ i
] o \\ S ™~ I~ ~~ \|
| " [} | T~
APT12300 | | s ¢ g 12 ~3gmA
O = - \\\ 20mA
1.2 I~
2 1.1 10mA
0 0 1
40 20 0 20 40 60 80 100 40 20 0 20 40 60 80 100 40 20 0 20 40 60 80 100
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
5. Turn on time vs. LED current 6. Repetitive peak OFF-state current vs. Load 7. Hold current vs. ambient temperature
voltage characteristics characteristics
50 < 0.001 2
=]
[
40 3 1005
2 o E 15
s s £
€ ' c
=30 1007 2
§ o 3
s \ Ei 5 1
P 20 3 D9 £ \
\ o 10 \
=
10 \‘ %5' 10011 0.5
o T~
\\
0 1081 o
0 10 20 30 40 50 0 20 40 60 80 100 40 20 0 20 40 60 80 100

LED current, mA

Load voltage, V

Ambient temperature, °C

8. Zero-cross voltage vs. ambient temperature

characteristics
50
> 40
S
S I~
E ~
o 30 -
g \/3100
3 ~|
5 20
N
10 APT123001

940 20 0 20 40 60 80 100

Ambient temperature, °C
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DIMENSIONS (mm inch)

1. SOP Type
APT1211S, APT1221S, APT1231S

CAD Data

N

0.5
020

6.8:0.4
268016

Terminal thickness = 0.15 .006
General tolerance: £0.1 +.004

Download from our Web site.

Recommended mounting pad (TOP VIEW)

R

047

8
032
100

Tolerance: 0.1 +.004

2. DIP4 Type
APT1211(A), APT1221(A), APT1231(A)

CAD Data

Through hole terminal type

Max. 10°

9
¢

O

3.2+0.2
126+.008

3.0 008
118 )
o
47
1.0 019

PC board pattern (BOTTOM VIEW)

4-0.8 dia.
4-.031 dia. 254
100
_ D& T
L AL
84 11 i .3fo
b 254
100

Tolerance: £0.1 +.004

Surface mount terminal type

2.7+0.05
106+.002

Max. 10°

6‘ ] 300+.002

| 7.62<0.05

|
L
039

2.7+0.05
106+.002

‘ 0.47
019

.0
254 039
100

Terminal thickness = 0.2 .008
General tolerance: +0.1 +.004

Recommended mounting pad (TOP VIEW)

R

1=
0751 SL»«J

059 2,54
700

Tolerance: +0.1 +.004

332
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Phototriac Coupler (APT1)

3. DIP4 Wide Terminal Type
APT1211W(A), APT1221W(A), APT1231W(A)
Through hole terminal type Surface mount terminal type

Max. 10°
‘ ‘ 6.4:005 101605 ﬁ lﬂ]
" .252=002 .400=020
’ 4 O 6.42005 Max. 12.010.16:05
|_| |_| Max. 10° 2522002 o Max. .472| .400%020
4.78=005 D.7:0.05 lﬂJ I.DJ ‘\
1.88-002 106=002 - |
4.78+005 2.7+0:05
hor 188002 1062002 %gg
Moz 00e G-
2o 033 013 sy
2.54
0.47.019 100
0.47 019]T o)
1.0.059 Terminal thickness = 0.20 .008 S|
1254 General tolerance: £0.1 +.004 [
RS
3
PC board pattern (BOTTOM VIEW) Recommended mounting pad (TOP VIEW)
4-0.8 dia.
. M-
4-.031 dia, ﬁ L1
D— &
10.8
425
6.4 10.16 (1)'795
252 .400
M
o0 10'29 T
23 =
Tolerance: 0.1 +.004 Tolerance: +0.1 +.004
4. DIP6 Type
APT1212(A), APT1222(A), APT1232(A)
CAD Data Through hole terminal type Surface mount terminal type
Max. 10°
Q T T = Mmoo
D Q A59% 508 £4:005
{ O \ Max. 10° l O
T g J —
88005 | e Es.sliosli.,
= | 34 346+.002 ‘?-344‘
134
3.9+0.2
1541008
3l
118
t
0.47__|Jll| 0.47
019 019
&t 1.25
.10'4218 =TT 049 254 2.54
1.25 100 .100
254 019  |254
100 100 Terminal thickness = 0.25 .010
General tolerance: £0.1 +.004
PC board pattern (BOTTOM VIEW) Recommended mounting pad (TOP VIEW)
" <508, 4E—E
a5, 200 1254 f ; 1
T 100 2'237
T |_"“-"-—| 7?62 1.9
6.4 |1 | | 2.54 800 Pramm
Zi ; i |-100 [N R NN RN
LT bri
' 2.54 2.54
100 .100
Tolerance: +0.1 +.004 Tolerance: £0.1 +.004
ds_61690_en_apt1: 010611D 333
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5. DIP6 Wide Terminal Type

APT1212W(A), APT1222W(A), APT1232W(A)

¢ e

Through hole terminal type

PC board pattern (BOTTOM VIEW)

Surface mount terminal type

N A

|_| |_| MAX. 10°
10.16:05
400+020
O 6.4:0.05
,252:00
|_| |_| |_| MAX. 10°
3.4
+0.0:
384'2 5 134
3.4
134
0.47 %;‘g 0.2:02]
019 O.A]t 008
091425
~H1.25".049
.049
2.54|2.54]
.1007.100"

5-0.8 dia.
5-.031 dia 5.08 .200,
2.54].100
Y rI: o
O—9—0
6.4 10.16
252 254 400
100
o o I
O >4

Tolerance: £0.1 +.004

il
0.47 019
0.47 ||| T _|||l]0.47
019 ['11.25 04917019
1.25 1.25
049 .54 | 2.54 049
100" .100

Max. 12.0(10.16:05
Max. .472 | .400=020

Max. 10°

0.75
030

3.4

134

Terminal thickness = 0.25 .010
General tolerance: +0.1 +.004

MM
CI—td
10.8
2 1.9
.075
T
; EE RS
£
.059
2.54 254
100 .100

Recommended mounting pad (TOP VIEW)

Tolerance: £0.1 +.004

SCHEMATIC AND WIRING DIAGRAMS

Notes: E1: Power source at input side; Ir: LED forward current; V.: Load voltage; I.: Load current;

Schematic . ’ Load Wiring diagram
configuration

+

10— —O04
£ Mi
4/
20— [zc+——03
Zero—cri?s it 1 o 4 4 Load
_L—’VV\/-O—
E1 j
IF VL (AC) VL (AC)
2 3 3
16+ o4
} A Load
20— —o3
AC

+
10— —O6

o3z
20— ‘
30— —04 1 6 6 Load

Zero-cross circuit _L_/\/\/\,_Q_ O
E1 IF
T—é— VL (AC) VL (AC)

+ 4 4
10— —O6 8)— -

_ } /1/ f oad
20—
30— —O04

For Cautions for Use, see Page 315.
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0.3A to 1.2A
compact DIP type

FEATURES

1. Compact DIP type SSR that’s ideal for
AC load control

2. Supports 0.3 A, 0.6 A, 09 Aand 1.2 A
ON-state RMS currents.

3. The 1.2 A type saves space with a DIP
8-pin package.

minsk17 @tut.by

s
AQ-H RELAYS

5. High dielectric strength: 5,000 V AC
(between input and output)

6. Two types available: Zero-cross type
and Random type

; i . TYPICAL APPLICATIONS
b4 b4 385 1. Home appliances (air conditioner,
2 2 A — Q
I3 . . .
- - * | g 84| pIPg | DIP16 microwave oven, washing machine, o
8 Zeocae 8 i AT personal hygiene system, refrigerator, fan [
- cireuit - 19.82 \ . . . . o
5 5 780 ' (mminch) heater, inductive heating cooker, rice 3
cooker and humidifier, etc. 2
4. Handles both 100 and 200 V AC loads . . )
. . 2. Industrial equipment
This relay handles both voltages in a
single product. It is not necessary for
users that use both types to manage
separate part numbers.
Part No.
Output rating* Packi tit
utput rating Thlt'ough hole Surface-mount terminal acking quantity
erminal
Type Type Tape and reel packing style
— |
Repetitive ON-state RMS . - p p - 9 sty Tape and
peak OFF- current Tube packing style Picked from the | Picked from the Tube reel
state voltage 1/2/3/4-pin side 5/6/8-pin side
0.3A AQH0213 AQH0213A AQH0213AX AQH0213AZ
0.6 A 5 AQH1213 AQH1213A AQH1213AX AQH1213AZ
€ero-cross
0.9A AQH2213 AQH2213A AQH2213AX AQH2213AZ 1 tube contains
AC 12A AQH3213 AQH3213A AQH3213AX AQH3213AZ 50 pes.
600 V . 1,000 pcs.
type 0.3A AQH0223 AQH0223A AQH0223AX AQH0223AZ 1 batch contains
06A Rand AQH1223 AQH1223A | AQH1223AX AQH1223AZ 500 pes.
anaom
0.9A AQH2223 AQH2223A AQH2223AX AQH2223AZ
12A AQH3223 AQH3223A AQH3223AX AQH3223AZ
*Indicate the repetitive peak OFF-state voltage and ON-state RMS current: peak AC.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
1. Absolute maximum ratings (Ambient temperature: 25/C 77 F)
Item Symbol | AQH0213, AQH0223 | AQH1213, AQH1223 [ AQH2213, AQH2223 | AQH3213, AQH3223 Remarks
LED forward current I 50 mA
LED reverse voltage VR 6V
nput f=100H
= Z,
Peak forward current lrp 1A Duty Ratio = 0.1%
Repetitive peak OFF-state
voltage Vorwm 600 V
Output "o\ state RMS current T 03A 06A 09A T2A
Non-repetitive surge current Itsm 3A 6 A 9A 12A 60Hz, 1 cycle
1/0 isolation voltage Viso 5,000 VAC
n Operating Topr —30°C to +85°C —22°F {0 +185°F Non-condensing atlow
Temperature limits temperatures
Storage Tstg —40°C to +125°C —40°F to +257°F

Note: “A”, “AX” and “AZ” at the end of the part numbers have been omitted.

ds_61613_en_agh: 010611D
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2. Electrical characteristics (Ambient temperature: 25°C )
AQHO0213, AQH1213, AQH2213, AQH0223, AQH1223, AQH2223, "
Iltem Symbol AQH3213 AQH3223 Condition
LED dropout voltage Typical Vi 121V IF =20 mA
P 9 Maximum F 1.3V £
Input -
Typical —
LED reverse current - IR VrR=6V
Maximum 10 pA
Peak OFF-state Typical | — IF=0mA
current Maximum DRM 100 pA Vorm = 600 V
Peak ON-state Typical — IF=10 mA
voltage Maximum Vi 25V It = Max.
Output :
Holding current Typical | —
9 Maximum " 25 mA
Critical rate of rise of - _
OFF-state voltage Minimum dv/dt 200 Vl/us Voru = 600 V x1/M2
Trigger LED current [ Maximum | 10 mA Vo=6V
99 T Re=100 O
Zero-cross voltage Maximum Vzc 50V — IF=10 mA
Transfer
charac- IF =20 mA
teristics | Turn on time* Maximum Ton 100 pus Vo=6V
RL=100 Q
1/0 isolation -
resistance Minimum Riso 50 GQ 500V DC

Notes: 1. For type of connection, see page 337.

2. “A”, “AX” and “AZ” at the end of the part numbers have been omitted.

RECOMMENDED OPERATING CONDITIONS
Please follow the conditions below in order to ensure accurate
operation and release of the phototriac coupler.

Iltem Symbol

Value

Unit

Input LED current I

20

mA

Output

*Turn on time

Input

Ton
LLALEN

REFERENCE DATA

1. ON-state RMS current vs. Ambient
temperature characteristics

Allowable ambient temperature:

-30°C to +85°C

15 ‘ ‘ ‘

AQH3213, AQH3223

LT

AQH2213, AQH2223

ON-state RMS current, mA

Ambient temperature, °C

09 ‘ ‘ ‘
AQH1213, AQH1223 \\\
0.6~ \w
] \
0.3}AQH0213, AQH0223
™
0
3020 0 20 40 60 8085 100

2. On voltage vs. Ambient temperature
characteristics

LED current: 10 mA; ON current: Max.
Measured portion: between terminals 6 and 8

16
1.4
> AQH0213, AQH0223
8 1o T AQH1213, AQH1223
= 1. L i
[<]
E | ]
S | I~ -AQH213 AQH2223
AQH3213, AQH3223

08

0.6

403020 0 20 40 60 8085

Ambient temperature, °C

3. Trigger LED current vs. Ambient
temperature characteristics

Load voltage: 6 V DC;

Load resistance: 100Q

10
<
E 8
£
o
3 N
o G ,
@ \\
B I
g 4
=
2
0
403020 0 20 40 60 8085

Ambient temperature, °C

4. LED dropout voltage vs. Ambient
temperature characteristics
LED current: 10 to 50 mA

5. Turn on time vs. LED current characteristics
Load voltage: 6 V DC; Load resistance: 100Q
Measured portion: between terminals 6 and 8

6. Repetitive peak OFF-state current vs. Load
voltage characteristics

LED current: 0 mA; Measured portion: between
terminals 6 and 8; Ambient temperature: 25°C

100 3

15 < 107

g o
Z 4 80 3

g ° g 100
£ ™~ ) 3
= ~~ £ 0

- S~ = 60 [, 10P¢
3 1.3 ~ \\ 5 o
s T~ I~ [~~~ |soma £ K

S ~ T~ T~ = 40 \ S 107
o 1.2 o
w o~ o~ 30mA >

| \ \\ \ £ 107
T~ 20mA \ S
I~ 20 3

1.1 10mA AN € e

\\
T—
1 0 100
40-30-20 0 20 40 60 8085 0 10 20 30 40 50 0 20 40 60 80 100
Ambient temperature, °C — LED current, mA Load voltage, V
336 ds_61613_en_agh: 010611D
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AQ-H

7. Hold current vs. Ambient temperature 8. Zero-cross voltage vs. Ambient temperature
characteristics characteristics
LED current: 10 mA
25 50
>
< 20 > 40
= g - AQH0213, AQH1213,
é N % % \&H_zziAoHsma
5 \A\QI—|1213,‘AQH1‘223 3 ~—~——
2 AQH2213, AQH2223 S
I N o
10 < ~ g 20
ST !
d T~
5 S~ = 10
AQH0213, AQH0223 |
AQH:‘3213, A‘QH32‘23 ‘
0 0
40-30-20 0 20 40 60 8085 40-30-20 0 20 40 60 8085

Ambient temperature, °C Ambient temperature, °C

DIMENSIONS (mm inch) Download from our Web site.

[}
g

©
._.
()
el
©°
n

Through hole terminal type Surface mount terminal type

CAD Data CAD Data
MAX.10°

= e .

(BOTTOM VIEW)

" 7.62
8-0.8 dia. hole |- —
8-.031 dia. hole | 300 o 54

6.
.25,

‘*I\J A*‘
wX
—2 o —
STV

Tolerance: £0.1 +.004

Recommended mounting pad

3. T )
154 3.4
TOP VIEW
\ 02*0.21*34 HEHENEE ( )
i ovaied | e
0.5 o
A2 0T A 32719
047 047 l O%5F'I mmm
254254254 R
100 100 100 RE: \
.54 2.54 2.54
.21'88 .21'83 .21'83 Terminal thickness: 0.25 .010 100..100 .100
Terminal thickness: 0.25 .010 General tolerance: +0.1 +.004 Tolerance: 0.1 +.004
General tolerance: +0.1 +.004 PC board pattern
Notes: E1: Power source at input side; Ir: Trigger LED forward current; V.: Load voltage; I.: Load current;
Schematic Output configuration Load Wiring diagram
1_ (1} 5 8 Load
+ ©
2 E: 8 I VL (AC) It VL (AC)
5 I3 6
- Zero'cci;gﬁﬁ 4 5 Load
4 5 e -
1a AC
1_ 8 (1} 5 8 Load
. ©
2 A E g I VL (AC) IL VL (AC)
-, s g
- 4 5 Load
4 5 o -0
For Cautions for Use, see Page 315.
ds_61613_en_agh: 010611D 337

paguogetanu ONEKTPOHHbIE KOMMOHEHTbI CO CKrnaga n noa 3akas



r.MuHck 1en.8(017)2005646 www.fotorele.net pene Panasonic NAIS minsk17@tut.by

Aus

Panasonic

1A and 2A space saving PC

ideas for life

4.5 max.

/<\177 max.

13.5 max.
531 max.

24.5 max.
965 max.

24.5 max. 177 max.

board terminal type

FEATURES

1. Space saving, Vertical size with a
maximum thickness of 4.5 mm.
Mounting space has been reduced to
30% (compared to conventional SSR’s)
while meeting high density PC board
mounting requirements.

2. 1A and 2A load types available

3. Zero-cross type and Non zero-cross

AQ-G RELAYS

5. Snubber circuit integrated

The snubber circuit is integrated to
prevent malfunction caused by the rapid
rise of voltage on the output side, such as
inductive load and current.

.965 max

type available

4. High dielectric strength of
3,000V AC
(between input and output)

mm inch

TYPES TYPICAL APPLICATIONS
Type ctcr)rae?]t Load voltage | Input voltage Part No. * [\nsgu:::g;ggsg equipment
5V DC AQG12105 * Injection molders
1A 7510264 V AC 12V DC AQG12112 * Robots
Z6r0-Cross 24V DC AQG12124 * Air conditioners
5VDC AQG22105 » Computers
2A 7510264 V AC 12V DC AQG22112
24V DC AQG22124
5VDC AQG12205
1A 7510264 V AC 12V DC AQG12212
Non zero- 24V DC AQG12224
cross 5VDC AQG22205
2A 7510264 V AC 12V DC AQG22212
24V DC AQG22224

ORDERING INFORMATION

ence [1] [2] [1] [o]s]

—— T T

Load current Load voltage Type Input voltage
1A 2: 7510264 VAC 1: Zero-cross (3,000 V) 05:5V DC
2:2A 2: Non zero-cross (3,000 V) 12: 12V DC
24: 24V DC
(Note) Standard packing: Carton 20 pcs., Case 500 pcs.
338 ds_61611_en_aqg: 010611D
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1. Ratings (at 20°C , Input voltage ripple: 1% or less)
1) Zero-cross type
Part No.
Item Type Remarks
AQG12105 AQG12112 AQG12124 AQG22105 AQG22112 AQG22124
Input voltage 4to6VDC |9.6t0144VDC|19.2t0288VDC| 4to6VDC ([9.6t014.4VDC|19.2t028.8VDC
Inout Input impedance | Approx. 0.3k Q | Approx. 0.8k Q | Approx. 1.6k Q | Approx. 0.3k Q | Approx. 0.8k Q | Approx. 1.6k Q
npu
side Drop-out _ 1V
voltage, min.
Reverse voltage 3V
Max. load current 1AAC 2AAC
Load voltage 7510 264 V AC
Frequency 45 to 65 Hz
Non-repetitive In one cycle
Load |surge current 8A 30A at 60 Hz Q
side  ['\iax. “OFF-state” . 3
leakage current 1.5 mA (applied 200 V) cg
Max. “ON-state” 16V at Max. carrying g
voltage drop current
Min. load current 20 mA
2) Non zero-cross type
Part No.
ltem Type Remarks
AQG12205 AQG12212 AQG12224 AQG22205 AQG22212 AQG22224
Input voltage 4to6VDC |9.6t0144VDC|192t0288VDC| 4to6VDC |9.6t014.4VDC|19.2t028.8VDC
Inout Input impedance | Approx. 0.3k Q | Approx. 0.8k Q | Approx. 1.6k Q | Approx. 0.3k Q | Approx. 0.8k Q@ | Approx. 1.6k Q
npu
side | Drop-out _ 1V
voltage, min.
Reverse voltage 3V
Max. load current 1AAC 2AAC
Load voltage 7510 264 V AC
Frequency 4510 65 Hz
Non-repetitive In one cycle
Load |surge current 8 A 30A at 60 Hz
side  'Mlax. “OFF-state” .
leakage current 1.5 mA (applied 200 V)
Max. “ON-state” 16V at Max. carrying
voltage drop ' current
Min. load current 20 mA
2. Characteristics (at 20°C , Input voltage ripple: 1% or less)
Item Zero-cross type Non zero-cross type Remarks
Operate time max. (1/2 cycle of voltage sine wave) + 1 ms 1ms
Release time, max. (1/2 cycle of voltage sine wave) + 1 ms
Insulation resistance, min. 10° Q between input and output Using 500 V DC megger
Breakdown voltage 3,000 Vrms between input and output Initial for 1 min.
Vibration resistance 10 to 55 Hz double amplitude of 0.75 mm X, Y, Z axes
Shock resistance 1,000 m/s? X,Y,Z axes
Ambient temperature -30°C to +80°C Non-condensing at low
temperatures
Storage temperature -30°C to +100°C
. Non zero-cross turn ON,
Operational method Zero-cross (Turn-ON and Turn-OFF) Zero-cross turn OFF
ds_61611_en_aqg: 010611D 339
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DIMENSIONS (mm inch)

1. 1A type

24.5 max.
CAD Data 965 max

O
0.8 [13.5 max.
031 (.531 max
b
i I;—u—r'r f
4-0.7 1.2
416 L 14-028 047 025
4-.063 || 3.7 .010
2.54 10.16 | 7.62 146

.100 400 300

General tolerance: £0.2 +.008

Download from our Web site.

PC board pattern (Bottom view)

1.2
254 . 10.16 __7.62 047
100 ‘ ‘ 400 ‘ 300 ‘

4- 039 dia
Tolerance: +0.1 +.004

Schematic
AC type
Input Output

-+
[ele) o o

2. 2A type 411.5 max.
24.5 max. 77 max.
CAD Data 965 max
O
20.5 max.
=
0.8 807 max
031 ]
o
40.7 1.2
416 | 4-.028 047 ] 025
4-063 ] | 3.7 —010
2.54 1016 | 7.62 146
100 400 300

General tolerance: +0.2 +.008

PC board pattern (Bottom view)

1.2
10.16 __ 7.6 o047
100 ‘ ‘ 400 ‘ 300 ‘
410da.
4-.039 dia.

Tolerance: +0.1 +.004

Schematic
AC type
Input Output

-+
[ele] o [e]

REFERENCE DATA

1. Load current vs. ambient temperature 2-(1) Non-repetitive surge current vs. carrying 2.-(2) Non-repetitive surge current vs. carrying
time time
(1A type) (2A type)
25 10 40
< <
< £ 35
c c
20 g g 2
< \ 2A type 3 3 30
£1s N\ 2 6 2 2N
v \ o \ o
S = 2 20
3 1A type \ £ \\ £
710 £ \ 2 4 N a N
\ ° \.\ $ 15 q
N g \5__--- g \\\
05 N z I Z 10 ~<
. N 2 \\‘h.
5
%% 20 40 60 80 01 10 100 01 10 100
— Ambient temperature, °C —— No. of cycles at 60 Hz — No. of cycles at 60 Hz
3. Input current vs. input voltage 4-(1) Load current vs. ambient temperature 4.-(2) Load current vs. ambient temperature
characteristics characteristics for adjacent mounting characteristics for adjacent mounting
(1A type) (2A type)
30 1.2 ‘ 25
0=15mm |
25 1.0 [~ 591 inch — 20
E < \\ 0=10 mm < : ‘\
£ 20 208 JM‘M H 1=15 mm
g " [6Vviype) | (12Viype) (24 Vitype) g \ NN s ! €15 NERN 591 inch —
3
2 / 5 N 197mcw o N \ \< ‘
5 15 T 06 — B \ 0=10mm
£ / / / 7 \ S0 A N inch
10 1 04— \ \ ~N \ 0=5mm
- N \ \ N 197 inch
5 02— 05 U D ‘\\\
00
A‘ | N ‘. b 1 1 \
‘ L= Ad)?cent m?””t'"g F‘"t(h 0 ‘ 0 = Adjacent mounting pitch
0 5 10 15 20 25 30 35 -30 0 20 40 60 80 -30 0 20 40 60 80
— Input voltage, V ——— Ambient temperature, °C — Ambient temperature, °C

For Cautions for Use, see Page 319.
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== Please contact us about Certified
Certfied sp TUV)| 10V certified products. AQ3A2-ZT4/32VDC,
AQSA2-ZP3/28VDC, AQTAD2-3/28VDC Certified | Certified AQ3AZ-J-ZT4/32VDG and
and AQ2AD1-328VDC AQ1AD2-3/28VDC and AQ2AD1-3/28VDC AQ1AD2-3/28VDC and AQ2AD1-3/28VDC AQTOA2-ZT4/32VDC

High capacity up to 10A
PC board terminal type

FEATURES

1. 10A high-capacity realized for PC
board terminal (with heat sink)

SSR for compact PC boards with 10 A
capacity that is two times greater than
our previous model. It is suitable for long-
life, highly frequent control.

2. VDE (EN60950-1) reinforced
insulation compliant

Fully satisfies demand for safety by
guaranteeing compliance with
EN60950-1 safety standard and featuring
3,000 V reinforced insulation (AQ3A2-
ZT4/32VDC, AQ3A2-J-ZT4/32VDC and
AQ10A2-ZT4/32VDC).

3. Superior anti-vibration and anti-
shock characteristics

The body is molded as a single unit with
flame resistant resin which makes it
highly resistant against vibration and
shock, and gives it superior protection
from environment. The body can also be
washed.

4. Vertical types with SIL terminal
arrangement and flat types are
available.

1) The vertical type is available in
thicknesses of 10 mm (2 A and 3 A types)
and 12 mm (5 A and 10 A types).
Terminal arrangement is SIL in integral
multiples of 2.54 mm (0.1 inch).

2) The height of the flat type is 12 mm.
The terminal arrangement is DIL in
integral multiples of 2.54 mm.

AQ1 RELAYS

5. Reduced noise generation

The load will operate at close to zero
voltage even when the input signal is
applied during a cycle. Also, even if an
input signal is cancelled during a cycle,
the load is cut off at close to zero current.
For this reason, hardly any noise is
produced and radio frequency
interference (RFI) and electromagnetic
interference (EMI) are kept to a minimum.
6. Built-in Snubber circuit prevents
malfunction.

Solid State

TYPICAL APPLICATIONS

* Printing machines

» Packing machines

* Traffic signal control

» Automatic ticket punchers

» Terminal equipment of data processing
» Computer peripherals

* NC machines

ORDERING INFORMATION

AQ| ||

Load current
1A,2A,3A,5A, 10A

Load voltage

2: 75t0250V AC
D1:3to 60V DC
D2: 10 to 200 V DC

Shape
Nil: Vertical type
J:  Flat type

Nil: DC output
ZT: Zero-cross AC output (Phototriac coupler)

Input voltage
3/28 V DC: 31028V DC
4/32V DC: 41032V DC

* Random types are available upon request.
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TYPES

1. AQ1 Solid State Relays

. Zero-cross Input Load current
Load Isolation function Type voltage Load voltage Part No.
3 A (Vertical) 41032V DC 3A 75t0250V AC AQ3A2-ZT4/32VDC
AC Phototriac coupler | Zero-cross™ 3 A (flat) 41032V DC 130A; 7755to 225500\</AA% AQ3A2-J-ZT4/32VDC
, to
10A 41032V DC (5 A without heat sink) AQ10A2-ZT4/32VDC
DC Optically 1A 3t028V DC 1A, 10t0 200V DC AQ1AD2-3/28VDC
coupled isolation 2A 31028V DC 2A,3t060VDC AQ2AD1-3/28VDC
Standard packing: Carton 20 pcs., Case 200 pcs.
Note: *1 Non zero-cross type also available. Please inquire.
2. Heat sink for AQ1 solid state relay
Product name Part No.
Heat sink for AQ10A2-ZT4/32VDC AQ-HS-5A
Standard packing: Carton 20 pcs., Case 200 pcs.
1. Rating (at 20°C , Ripple factor: less than 1%)
AC output type
Type Putyp DC output type
Zero-cross Remarks
Item 3 A type | 10 A type 1 A type | 2 A type
Input voltage 41032V DC 3t028VDC
. Approx. 1.6 kQ
Input | Input impedance — (:E?o 2X8 v DC)
id
side Input current, max. 20 mA —
Drop-out voltage, min. 1.0V 0.8V
Max. load current 3A 10 A* 1A 2A Refer to “REFERENCE DATA 1.
Load current vs. ambient temperature
Load voltage 75to 250 V AC 10t0200VDC| 3t060VDC | haracteristics’.
" AC: In one cycle at 60 Hz
Non-repetitive surge current 100 A 5A(1s) . ’
Load DC: 1s
side AC: at 200 V, 60Hz
Max. “OF F-state” leakage current 5mA 1mA DC: When maximum load
voltage is applied.
Max. “ON-state” voltage drop 1.6V 16V 2.3V At Max. carrying current
Min. load current 50 mA*3 5 mA*3

Notes: *1 When heat sink (AQ-HS-5A) is installed. The max. load current is 5 A when heat sink is not installed.
*2 When heat sink (AQ-HS-5A) is installed. The max. load current is 3 A when heat sink is not installed.
*3 When load current is below the rating, refer to “Cautions for Use” on page 346.

2. Characteristics (at 20°C

, Ripple factor: less than 1%)

Type AC output
Zero-cross DC output Remarks
Item 3 Atype |  10Atype
Operate time, Max. (1/2 cycle of voltage sine wave) + 1 ms 0.5 ms
Release time, Max. (1/2 cycle of voltage sine wave) + 1 ms 2ms
Insulation resistance, Min. 100 M Q for input, output and case 100 M Q for input, output at 500 V DC
Breakdown voltage 4,000 Vrms betwgen input and output 3,00Q Vrms For 1 minute
2,500 Vrms among input, output and case between input-output
2

Destructive 117.6 m/s? a)ir;zﬁtt dLchl?zern:Z at double 1(; :Z 565|’r|1_1§ ai 1dzoﬁi)‘le ;(h\c(;u;fg)r(is
Vibration resis- P amplitude of 2 mm C
tance Functionl 117.6 mis? {12G}, 10 to 55 Hz at double oar2mst {126k 40 minutes for

amplitude of 2 mm amplitude of 2 mm X,Y, Z axis

Shock resis- Destructive Min. 980 m/s2 {100 G} Min. 980 m/s2 {100 G} 5 times each for X, Y, Z axis
tance Functional Min. 980 m/s2 {100 G} Min. 980 m/s2 {100 G} 4 times each for X, Y, Z axis
Ambient temperature -30°C to +80°C
Storage temperature -30°C to +100°C
Operational method Zero-cross (Turn-ON and Turn-OFF) | —
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AQ1

REFERENCE DATA

1-(1) Load current vs. ambient temperature 1.-(2) Load current vs. ambient temperature 1.-(3) Load current vs. ambient temperature
(AC output, 3 A type) Part No.: AQ3A2-ZT4/32VDC (AC output, 10 A type) Part No.: AQ10A2-ZT4/32VDC (DC output, 1 A and 2 A types) Part No.: AQ1AD2-3/
and AQ3A2-J-ZT4/32VDC (A) When not using a heat sink 28VDC and AQ2AD1-3/28VDC

Allowable ambient temperature: (B) When using a standard heat sink AQ-HS-5A Allowable ambient temperature:

-30°C to +80°C —22°F to +176°F (When attached to a heat sink, use a heat conductive -30°C to +80°C —22°F to +176°F

compound (Ex. Toshiba silicone YG6111 or TSK5303)
of similar coating to improve cooling.)

5 10 \ 25 l

(B) .
4 8 \ 20 2A type

N
Q \ 1At \
\ 4 1.0 ybe \

Load current, A
w

Load current, A
(o]

Load current, A

1 2 0.5
(]
Y
i
% %0 20 a0 60 80 100 % %0 20 a0 60 80 100 R L 20 40 60 80 cg
— Ambient temperature, °C — Ambient temperature, °C — Ambient temperature, °C %
w
2-(1) Non-repetitive surge current vs. 2.-(2) Non-repetitive surge current vs. 3-(1) Input current vs. input voltage
carrying time carrying time characteristics
(AC output, 3 A and 10 A types) (DC output) Part No.: AQ1AD2-3/28VDC and (AC output, 3 A and 10 A types)
Part No.: AQ3A2-ZT4/32VDC, AQ3A2-J-2T4/32VDC AQ2AD1-3/28VDC Part No.: AQ3A2-ZT4/32VDC, AQ3A2-J-ZT4/32VDC
and AQ10A2-ZT4/32VDC and AQ10A2-ZT4/32VDC
125 25
< < 22
= €
£ 100 g 20 0
3 3 18 <
oy N 5 16 e
i 75 \\\ f 14 § 15
L‘% \\. % 12 - ‘; //
;-)- 50 N N g 12 e SNy 2 ol
& N c ~~
2 \\\ 2 6 =~ <
25 4 ) 5
2
0 0 0
1 10 100 1 50 100 500 1,000 0 5 10 15 20 25 30 35
—— No. of cycles at 60 Hz — Carrying time, ms — Input voltage, V
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DIMENSIONS (mm inch)

1. AC output, 3A types (Vertical)

1299
! "o
i 394
outPuT) INPUT | 25,
oo tear |, |
‘
2 [T e T

General tolerance: £0.5 +.020

Download from our Web site.

Mounting hole location
(Copper-side view)

25.4
1.000

Copper foil

2.54x3 2.54x5 |
T00x37T.100x5 T T2 54%2
100x2

Schematic

SSR| Loap  INPUT
® @ 6 ®

.-

®

Load Input

power source power source

Tolerance: £0.1 +.004

2. AC output, 3A types (Flat)

CAD Data

Mounting hole location
(Copper-side view)

33
1.299 Copper foil 1280%
AN S W 8
984
l 10.16 ~
400
| 4
|
\ f14
| 1433 1
P ! Schematic
4-0.8 dia. obo C a
4-031dia._|_ -
Load Input
‘—128‘0404' power source POWSI' source
| @+ | @ l‘y
i e
10.16 || INPUT |OUTPUT || 12.7 g
00 500 ® @
e | @t \ SSR| LOAD INPUT
| @ ®
General tolerance: +0.5 +.020
Tolerance: +0.1 +.004
3. AC output, 10A types
CAD Data Mounting hole location (Copper-side view)
4-1.2 dia.
54 1 OOO 4-.047 dia.
2.126
39
1535 %
4 33 Copper foil # M T
157 1.299 |.2.54x3 2. 54><5 9.1
\ i 100x3 100x5 2.54x2 358
.100x2 l
25
984 LOAD| INPUT 2-3.5 dia.*
| ® @ +0®- : 20 20 2-138 dia.
i ; 1039 w 787 w 787
15%Tax ) * There 2 holes are not necessary when not using heat sink (AQ-HS-5A)
l
08 762 Schematic
031 300
7.62 12.7| | 5.08
300 500 .200
8'264 SSRI | oaD  INPUT
T O @ 6 ®
12 max. : 6.9
47273 , 372
5 all T 2 N
79 079 079 -
8.8910.16 ©
350 .400

General tolerance: £0.5 +.020

Load Input
power source power source

Tolerance: £0.1 +.004
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mm inch

4. Heat sink (for AQ10A2-ZT4/32VDC)

e 582
2-M3 Screw 2.283+.079
f
%
) 27+2
x} 1.063J:.079
5.2
.205 47.6
2.5 40
.098 .
Y
I
} :
30+

2-M3 Screw depth: min. 10mm

)
wo

Knurl surface/.315.315‘315‘.315‘.315‘.315.315

General tolerance: £0.5 +.020 %
n
Heat sink attached to AQ1 relay %
n
5. DC output, 1A and 2A types
CAD Data Mounting hole location
B 33— (Copper-side view)
1.299
} Yo 12_8'040 Copper foil
| 4394
‘ —
2.54x3 |, 2.54x5
x T00x37T.100x5 T2 54x2
.100x2
outPuT) INPUT | 25, )
' Schematic
D @ |[+te@@+ ’ ‘
238 T e T
LOAD  INPUT

@@@@

7.62| 12.7 | 5.08
.300" 500" 200
‘R (25.4) a‘
(1.000)
Load
53 Load Input
4-0.8 dia. 5 Ower source power source
4-.031 dia. T 209 P P
Tolerance: £0.1 +.004

General tolerance: +0.5 +.020
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CAUTIONS FOR USE

1. Input side

1) Noise and surge protection at the input
side

A high noise surge voltage applied to the
SSR input circuit can cause malfunction
or permanent damage to the device. If
such a high surge is anticipated, use C or
R noise absorber in the input circuit.

R

®
Control J+ B

voltage —-C SSR
source -

@

2) When the input terminals are
connected with reverse polarity
Reversing the polarity will not cause
damage to the device, due to the
presence of a protection diode, but the
device will not operate.

3) In the case of operating voltage
containing ripple

If the SSR control voltage contains ripple,
the peak of the ripple should not exceed
the maximum rated control voltage “32V”,
and the bottom of the ripple should
exceed the minimum rated control
voltage “4V”.

Y Y]

Peak ripple voltage

Valley ripple voltage

oV

2. Output side

1) Regarding output noise surge
protection

A high noise surge voltage applied to the
SSR load circuit can cause malfunction
or permanent damage to the device. If
such a high surge is anticipated, use a
varistor across the SSR output.

® Load
Load
SSR power
\ supply

©}

Varistor

Keep the varistor voltage to no more than
500 V.

2) When used for the load less than rated
An SSR may malfunction if it is used
below the specified load. In such an
event, use a dummy resistor in parallel
with the load.

R, (dummy resistor)

SSR power

@ ,,,,,,,,,,,,,,,,,,,,,,,,,

Set a value of dummy resistor so that the
load current becomes 50 mA or greater
due to the dummy resister and load.

3. When using bent output terminals
To avoid applying mechanical stress on
the main unit and molded section of the
solid state relay, radio pliers should be
used to grasp the terminals between the
point of bending and the molded case
when making the bends.

Solid state relay

Terminal bend section

Printed circuit board

Solder

4. When a heat sink is mounted on the
5 A or 10 A type

The heat sink (AQ-HS-5A) or a radiator
which can make good contact should be
used.

If a heat sink is used in which the contact
condition is bad, a heat conducting
compound should be used to improve the
heat radiation. (Ex. Silicon compound
Toshiba silicon YG6111 or TSK5303) The
compound should be applied between
the heat sink and the AQ1.

AQ-HS-5A heat sink

10 A type AQ1 SSR

Printed circuit board
4-M3 screws
provided with AQ-HS-5A)

Approx. 0.6N-m of torque should be
g used for tightening the M3 screws.

5. Others

1) If an SSR is used in close proximity to
another SSR or heat-generating device,
its ambient temperature may exceed the
allowable level. Carefully plan SSR
layout and ventilation.

2) Soldering to SSR terminals should be
completed within 5 seconds at 260°C
500°F.

3) Terminal connections should be made
by referring to the associated wiring
diagram.

4) For higher reliability, check device
quality under actual operating conditions.
6. Transportation and storage

1) Extreme vibration during transport will
warp the lead or damage the relay.
Handle the outer and inner boxes with
care.

2) Storage under extreme conditions will
cause soldering degradation, external
appearance defects, and deterioration of
the characteristics. The following storage
conditions are recommended:

» Temperature: 5 to 30°C 41 to 86°F

» Humidity: Less than 60% R.H.

» Atmosphere: No harmful gasses such
as sulfurous acid gas, minimal dust.

For Cautions for Use, see Page 319.
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i mm inch

FEATURES

1. Slim with 9 mm .354 inch thickness
The thin type (45 mm long x 24 mm high
x 9 mm wide) (1.772x.945x.354 inch)
permits high density mounting.

www.fotorele.net pene Panasonic NAIS

2A and 3A space saving
PC board terminal type

2. Excellent in noise resistance

Since the input and output are insulated
by the phototriac coupler, the noise on
the output side is not fed back to the input
side.

3. Snubber circuit integrated

The snubber circuit is integrated to
prevent malfunction caused by the rapid
rise of the voltage on the output side,
such as inductive load and noise.

4. Zero-cross and Non zero-cross
types are available.

The zero-cross type generates minimal
noise by suppressing occurrence of radio
frequency interference (RFI) and electro-
magnetic interference (EMI).

The non zero-cross type features a short
operation time which permits phase
control.

5. High dielectric strength: 3,000 V AC
(between input and output)

minsk17 @tut.by

@ v
Please contact us about TUV certified products.

AQ8 RELAYS

6. Two kinds of terminals distance are
available. (5.08 mm and 7.62 mm) (.200
and .300 inch)

7. High reliability, long life and
maintenance-free

TYPICAL APPLICATIONS

Most suitable as drivers for small size AC
motors, solenoids, solenoid valves and
so on.

1. Copying equipment

2. Air conditioners

3. Industrial equipment such as NC
machines, sequencers, robots and so on

TYPES
1. Zero-cross type 2. Non zero-cross type
Input Input
terminals | "0 | otage | volge | Parthe terminals | "0 | otage | volge | Parthe
5VDC |AQ2A1-C1-ZT5VDC 5VDC |AQ2A1-C1-TSVDC
75\/t0A1C25 12V DC |AQ2A1-C1-ZT12VDC 75\}%:25 12V DC |AQ2A1-C1-T12VDC
A 24V DC | AQ2A1-C1-ZT24VDC A 24\ DC | AQ2A1-C1-T24VDC
5VDC |AQ2A2-C1-ZT5VDC 5VDC |AQ2A2-C1-TSVDC
75\}0AZC50 12V DC |AQ2A2-C1-ZT12VDC 75\}‘2%50 12V DC |AQ2A2-C1-T12VDC
%-83 ITQ; 24V DC |AQ2A2-C1-ZT24VDC 52-83 l':(m 24V DC |AQ2A2-C1-T24VDC
type 5VDC |AQ3A1-C1-ZT5VDC type 5VDC |AQ3A1-C1-TSVDC
75\/“1\1025 12V DC |AQ3A1-C1-ZT12VDC 75\}%;25 12V DC |AQ3A1-C1-T12VDC
A 24V DC | AQ3A1-C1-ZT24VDC A 24\ DC | AQ3A1-C1-T24VDC
5VDC |AQ3A2-C1-ZT5VDC 5VDC |AQ3A2-C1-TSVDC
75\}‘;%50 12V DC |AQ3A2-C1-ZT12VDC 75\}‘;%50 12V DC |AQ3A2-C1-T12VDC
24V DC | AQ3A2-C1-ZT24VDC 24\ DC | AQ3A2-C1-T24VDC
5VDC |AQ2A1-C2-ZT5VDC 5VDC |AQ2A1-C2-TSVDC
75\}%;25 12V DC |AQ2A1-C2-ZT12VDC 75\}1};25 12V DC |AQ2A1-C2-T12VDC
A 24V DC | AQ2A1-C2-ZT24VDC A 24\ DC | AQ2A1-C2-T24VDC
5VDC |AQ2A2-C2-ZT5VDC 5VDC |AQ2A2-C2-T5VDC
75\}‘;%50 12V DC |AQ2A2-C2-ZT12VDC 75\}‘;%50 12V DC |AQ2A2-C2-T12VDC
73-35 I':g‘] 24V DC |AQ2A2-C2-ZT24VDC 73-85 If:g 24V DC |AQ2A2-C2-T24VDC
type 5VDC |AQ3A1-C2-ZT5VDC type 5VDC |AQ3A1-C2-T5VDC
75\}0A1CZ5 12V DC |AQ3A1-C2-ZT12VDC 75\}%:25 12V DC |AQ3A1-C2-T12VDC
A 24V DC | AQ3A1-C2-ZT24VDC A 24\ DC | AQ3A1-C2-T24VDC
5VDC |AQ3A2-C2-ZT5VDC 5VDC |AQ3A2-C2-T5VDC
75\}?,\2050 12V DC |AQ3A2-C2-ZT12VDC 75\/“2%50 12V DC |AQ3A2-C2-T12VDC
24\ DC | AQ3A2-C2-ZT24VDC 24\ DC | AQ3A2-C2-T24VDC

Remark: Standard packing Carton: 20 pcs.; Case: 200 pcs.
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RATINGS

1. Rating (Ambient temperature: 20°C,

1) Zero-cross type

; Voltage ripple on the input side

: 1% or less)

* 2 Atype
Part No.| AQ2A1-C1- | AQ2A1-C1- AQ2A1-C1- | AQ2A2-C1- | AQ2A2-C1- | AQ2A2-C1-
ZT5VDC ZT12VDC ZT24VDC ZT5VDC ZT12VDC ZT24VDC Remarks
AQ2A1-C2- | AQ2A1-C2- AQ2A1-C2- | AQ2A2-C2- | AQ2A2-C2- | AQ2A2-C2-
Item ZT5VDC ZT12VDC ZT24VDC ZT5VDC ZT12VDC ZT24VDC
24V DC 24V DC The parenthesized values
5V DC 12V DC 5VDC 12V DC
o | Control voltage (21.6 to (21.6to represent the allowable
k= (4 to 6V) (9.6 to 14.4V) 26.4V) (4to BV) (9.6 to 14.4V) 26.4V) voltage ranges
= . Approx. Approx. Approx. Approx. Approx. Approx.
2| nputimpedance 018k Q 0.55 k O 14kQ 018k Q 0.55 k O 14kQ
Drop-out voltage min. 0.5V min. 1.2V min. 2.4V min. 0.5V min. 1.2V min. 2.4V
Max. load current 2 A% At;ambient temperature of
30°C or less
Load voltage 75t0 125V AC 75to0 250 V AC
Frequency 45 to 65 Hz
Repetitive peak
© OFF voltage 400V 600 v
3 } —
% | Non-repetitive 30 A*2 In one cycle at 60 Hz
° surge current
9 [ Max. “OFF-state” . .
-
leakage current 2.5 mA/100 V applied 5 mA/200 V applied
Max. "ON-state 1.6V at max. carrying current
voltage drop
Min. load current 25 mA*3 50 mA*3
OFF state dV/dt 50 Vius Qéfé"b'e”t temperature of
* 3 Atype
Part No.| AQ3A1-C1- | AQ3A1-C1- AQ3A1-C1- | AQ3A2-C1- | AQ3A2-C1- | AQ3A2-C1-
ZT5VDC ZT12VDC ZT24VDC ZT5VDC ZT12VDC ZT24VDC Remarks
AQ3A1-C2- | AQ3A1-C2- AQ3A1-C2- | AQ3A2-C2- | AQ3A2-C2- | AQ3A2-C2-
Item ZT5VDC ZT12VDC ZT24VDC ZT5VDC ZT12VDC ZT24VDC
24V DC 24V DC The parenthesized values
o | Control voltage (2 X)%S) © gﬁztc:/BaV) (21.6to (2 :é%g) ©@ giztc}/acjw) (21.6to represent the allowable
2 ’ ’ 26.4V) ’ ’ 26.4V) voltage ranges
] . Approx. Approx. Approx. Approx. Approx. Approx.
Z|'nputimpedance | gy o) 0.55k Q 14KQ 018k Q 0.55k Q 14KQ
Drop-out voltage min. 0.5V min. 1.2V min. 2.4V min. 0.5V min. 1.2V min. 2.4V
Max. load current 3 A% Atoambient temperature of
30°C or less
Load voltage 75t0 125V AC 75t0 250 V AC
Frequency 45 to 65 Hz
Repetitive peak
© OFF voltage 400V 600 v
2 y —
% | Non-repetitive 80 A*2 In one cycle at 60 Hz
o surge current
9 [ Max. “OFF-state” . .
-
leakage current 2.5 mA/100 V applied 5 mA/200 V applied
Max. "ON-state 1.6V at max. carrying current
voltage drop
Min. load current 25 mA*3 50 mA*3
OFF state dV/dt 50 Vius A ambient temperature of

Notes: *1) Refer REFERENCE DATA 1, characteristics of load current vs. ambient temperature.
*2) Refer to REFERENCE DATA 2, characteristics of non-repetitive surge current vs. carrying time.
*3) When the load current is less than the min. load current, refer to “NOTES (page 352)”.
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AQ8

2) Non zero-cross type

Solid State

* 2 Atype
Part No.| AQ2A1-C1- | AQ2A1-C1- | AQ2A1-C1- | AQ2A2-C1- | AQ2A2-C1- | AQ2A2-C1-
T5VDC T12VDC T24VDC T5VDC T12VDC T24VDC Remarks
AQ2A1-C2- | AQ2A1-C2- | AQ2A1-C2- | AQ2A2-C2- | AQ2A2-C2- | AQ2A2-C2-
Item T5VDC T12VDC T24VDC T5VDC T12VDC T24VDC
24V DC 24V DC The parenthesized values
5VDC 12VvDC 5VvVDC 12V DC
o | Control voltage (21.6 to (21.6to represent the allowable
= (4to6V) (9.6 to 14.4V) 26.4V) (4 to6V) (9.6 to 14.4V) 26.4V) voltage ranges
5 . Approx. Approx. Approx. Approx. Approx. Approx.
£ |Inputimpedance | g3 0.8k Q 18k Q 0.3kQ 0.8kQ 18kQ
Drop-out voltage min. 0.5V min. 1.2V min. 2.4V min. 0.5V min. 1.2V min. 2.4V
Max. load current 2 A Atfmbient temperature of
30°C or less
Load voltage 75t0 125V AC 7510 250 V AC
Frequency 45 to 65 Hz
Repetitive peak
» | OFF voltage 400V 600V
3 } —
% | Non-repetitive 30 A*2 In one cycle at 60 Hz
g surge current
S p 3 »
3 [Max. "OFF-state 2.5 mA/M00 V applied 5 mA/200 V applied
leakage current
Max. “ON-state” .
voltage drop 1.6V at max. carrying current
Min. load current 25 mA*3 50 mA*3
OFF state dV/dt 50 Vs 'g(t)f‘é”b'e”t temperature of
* 3 Atype
Part No.| AQ3A1-C1- | AQ3A1-C1- | AQ3A1-C1- | AQ3A2-C1- | AQ3A2-C1- | AQ3A2-C1-
T5VDC T12VDC T24VDC T5VDC T12VDC T24VDC Remarks
AQ3A1-C2- | AQ3A1-C2- | AQ3A1-C2- | AQ3A2-C2- | AQ3A2-C2- | AQ3A2-C2-
Item T5VDC T12VDC T24VDC T5VDC T12VDC T24VDC
24V DC 24V DC The parenthesized values
5V DC 12V DC 5V DC 12V DC
o | Control voltage (21.6 to (21.6to represent the allowable
= (4to6V) (9.6 to 14.4V) 26.4V) (4to6V) (9.6 to 14.4V) 26.4V) voltage ranges
= . Approx. Approx. Approx. Approx. Approx. Approx.
2| nputimpedance 03kQ 08kQ 1.8k Q 03kQ 08kQ 1.8kQ
Drop-out voltage min. 0.5V min. 1.2V min. 2.4V min. 0.5V min. 1.2V min. 2.4V
Max. load current 3 A Atfmbient temperature of
30°C or less
Load voltage 75t0 125V AC 7510 250 V AC
Frequency 45 to 65 Hz
Repetitive peak
® OFF voltage 400V 6oo v
3 } —
% | Non-repetitive 80 A*2 In one cycle at 60 Hz
° surge current
S | Max. “OFF-state” : .
-
leakage current 2.5 mA/100 V applied 5 mA/200 V applied
Max. “ON-state” )
voltage drop 1.6V at max. carrying current
Min. load current 25 mA*3 50 mA*3
OFF state dV/dt 50 Vius A omblent temporatuire of

Notes: *1) Refer REFERENCE DATA 1, characteristics of load current vs. ambient temperature.
*2) Refer to REFERENCE DATA 2, characteristics of non-repetitive surge current vs. carrying time.
*3) When the load current is less than the min. load current, refer to “NOTES (page 352)”.
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AQS8

2. Characteristics (Ambient temperature: 20°C 68°F; Input voltage ripple: 1% or less)

ltem Type Zero-cross type Non zero-cross type Remarks
Operate time, max. 1/2 cycle of voltage sine wave + 1 ms 1ms

Release time, max. 1/2 cycle of voltage sine wave + 1 ms

Insulation resistance, min. 10°Q2 between input and output at 500 V DC

Breakdown voltage 3,000 V AC between input and output For 1 minute

Vibration Functional 10 to 55 Hz at double amplitude of 3 mm 10 min. for X, Y, Z axis
resistance Destructive 10 to 55 Hz at double amplitude of 3 mm 1 hour for X, Y, Z axis
Shock Functional Min. 980 m/s2 {100 G} 4 times each for X, Y, Z axis
resistance Destructive Min. 980 m/s2 {100 G} 5 times each for X, Y, Z axis
Ambient temperature —30°C to +80°C —22°F to +176°F

Storage temperature —30°C to +100°C —22°F to +212°F

Operational method Zero-cross (Turn ON and Turn OFF) Nigfﬁ;%gg?jrauglz?:’\l‘

DIMENSIONS (mm inch) Download from our Web site.

(Common for zero-cross and non zero-cross types)
1. Input terminals distance 5.08 mm .200 inch

1) 2 A type Mounting hole location (Bottom view)
!
| 27.94 Copper foil

1.100

41157r7nzax. ‘ ‘ .354 ‘ Terminal 4§ 3 2 1
2.54x2 | o 54x5 | 2.54x4

100x2  .100x5 100x4

2;2‘%1&0(. Tolerance: +0.1 +.004
- @INPUT® + Schematic
25 508 12.7—+10.16 INPUT LOAD
098 7300 560 400 4-0.8 dia. © 9 @ @
l 4-.031
-+
@ ® @ ® o Load
| t oal
General tolerance: +0.5 +.020 pr},%r source F';ggvder so
2) 3 A type
CAD Data Mounting hole location (Bottom view)
) 9 max ) 27.94 . Copper foil
4? o5 .354 1.100
R Terminal 4% 3 2 1
2.54x2 | o 5ays | 2.54x4 | \4-1.2 dia.
100x2 ~ .100x5 "~ .100x4  4-.047
?222,“9*”" Tolerance: +0.1 +.004
Schematic
- @INPUT®+ | ®LOADD
INPUT  LOAD
@ ® @ @

-+
L
Input L d

oal
o) ® 0] power source power source
General tolerance: +0.5 +.020

350 ds_61603_en_aq8: 010611D
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2. Input terminals distance 7.62 mm .300 inch
1) 2A type

mm inch

Mounting hole location (Bottom view)

&=

; ' 9 max, 30.48 Copper foil
Ehe \ 354 ‘ 1.300
N Terminal 4 3 2 1
2.54x3| 2 54x5 | 2.54x4, | \4-1.2 dia.
244g'a>< 700x3 —.100x5 1004~ 4-.047
Tolerance: +0.1 +.004
- @INPUT®+ )
— 1 Schematic
8 min.
315
'
. 12.7
300500 4-0.8 dia INPUT  LOAD
4-031 ® 6 o ©

® ®
General tolerance: £0.5 +.020

-+
L
Input o d

Loa
pOWer source power source

2) 3A type
CAD Data Mounting hole location (Bottom view)
I 43 max. | 9 max,
1.693 .354 Copper foil
T $ 200
Terminal 4
2.54x3 | 254x5 | 2.54x4, | \4-1.2dia.
32 max 1 0x3  .100x5 .100x4 4-.047
1.259 Tolerance: £0.1 +.004
Schematic
- @INPUTE+ @LOAD®
INPUT  LOAD
@ 0 @ &
-+
@ ® 6 0} Input d
General tolerance: 0.5 +.020 power source p8aer cource
4. Characteristics of load current vs. ambient 5. Characteristics of non-repetitive surge current vs. carrying time
temperature
Conditions: Natural cooling (2 A type) (3 A type)
< <
3.0 5 100 5 100
% 3 Atype £ =
< 25 N S o
€ 2 Atype %\ o 80 o 80
[ 3 =
5 20 £ @ & o °
S 2 60 2 60
§ 15 b’\ & B kS \\‘~
a @ 5] 5 \\
Z 40 Z 40 S
1.0 <] S T
I Y s :
To—
05 20 g v— 20
ol 0 0
30" 0 20 40 60 80 5 10 50 100 5 10 50 100
——— Ambient temperature, °C — No. of cycles at 60 Hz — No. of cycles at 60 Hz
ds_61603_en_aq8: 010611D 351
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AQS8

6. Characteristics of input current vs. input 7. Characteristics of load current vs. ambient temperature for adjacent mounting
voltage Conditions: Natural cooling
—zero-cross type ---non zero-cross type (2A typ(;)s (3 Atype)
30 - ‘
3.0 3 i
E / / < \\\\V 7 < NN\VESE .1
E 20 l / L g 15 Ne—N » € 20 NC = T
0 I S ANAN \
5 ¥l Py LD N g N
= ol s A(12V type) 7 (24 V type) : N \
s | 000p0 ]y
05— I
5 AR AR
2 :A‘djacent r‘nounting‘ pitch £ =Adjacent mounting pitch
I n | | |
h 10 20 30 %50 20 40 60 80 %t 0 20 40 60 80
> Input voltage, V — Ambient temperature, °C — Ambient temperature, °C
Approved standards list
Product File No. Qualified ratings
name
UL 2A type: 2 A 125,250 V AC
E95895 2 A 125V AC (Tungsten)
AQS FLA1 A, LRA 6 A 125,250V AC
CSA 3A type: 3 A 125, 250 V AC
LR26550 3 A 125V AC (Tungsten)
FLA1.5A LRA9A 125,250 V AC
1. When used for the load less than * Characteristics of residual voltage vs.
rated load impedance
In case of the load current less than 100
rated, malfunction may result from the tbonz | |
: - Ve: Residual vol
residual voltage across the both end's of V: Power \‘jslt;;’;age )
the load even if the solid state relay is L] N B ,
turned off. Use a dummy resistor as a - //
countermeasure. Ve , 60— e
The total of the current through the VX0
resistor and the load current must exceed (%) 0 r
the min. rated load current. 7
P Power factor:1
20 —— (resistor load) |
R, Dummy resistor // —+— Power factor:0.4
/’ (Enduc‘:tion ‘Ioad)‘ |
SSR @ Load 0 10 20 30 40 50
) power Load impedance (kQ)
source
¢ 2. Solder the terminals within 5
seconds at 260°C 500°F.
In case the dummy resistor is not used, 3. When the terminal is bent
keep in mind that the residual voltage Care shall be taken neither to apply
becomes as follows: mechanical stresses to the mold area of
Example: the solid state relay nor to bend the
For the inductive load by the 20 mA load terminal 45 degrees or more.
current and the 200 V AC load voltage,
the load impedance becomes 10 k Q and Max
Ve/V = 14% is estimated from the right ol 45° orinted board
. ol
above graph. Accordingly, the 28 V state relay Pl
voltage remains across the both ends of
the load when the solid state relay is Solder
turned off.
For Cautions for Use, see Page 319.
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AC and DC Plug-in type

FEATURES

* Suitable for high-capacity and high-frequency switching
* Same size, same terminal arrangement as HC relay
Sockets for HC relays are applicable

* Two load types available: DC output type (2 A, 3 A)
AC output type (2 A, 3 A)

AQ-F RELAYS

pagvoaertanm

* Wide range of input voltage: 3 V to 28 V
mm inch
2
i
(9}
el
TYPICAL APPLICATIONS TYPES 5
w
Drive for small-sized motor, heater, solenoid and Type Part No.
electromagnetic valves. Zero-cross 2 A AQF2A2-ZT3/28VDC
«NC hi AC output
- machine Zero-cross 3 A AQF3A2-ZT3/28VDC
. Pr|nt|r)g machine DC outout 2A AQF2AD1-3/28VDC
* Machine tool outpd 3A AQF3AD1-3/28VDC
* Robot for industrial use
» Wrapping and packing machine
Ratings (at 20°C 68°F, Input voltage ripple: 1% or less)
Type AC output DC output
Remarks
ltem AQF2A2-ZT3/28VDC | AQF3A2-ZT3/28VDC | AQF2AD1-3/28VDC | AQF3AD1-3/28VDC
Input voltage 3to28V DC
Input [ Input impedance Approx. 1.6 k Q (3 to 28 V DC)
side
Dr.op-out voltage, 0.8V DC
min.
Max. load current 2A 3A 2A 3A See "REFERENCE DATA
1” on the following page
Load voltage 7510250V AC 3to 60V DC
Non-repetitive 80 A 5A 6A AC:_ In one cycle at 60 Hz
Load |surge current DC:1s
side | Max. “OFF-state” AC: at 60 Hz 200 V
leakage current 5mA 1mA DC:at60V
Max. “ON-state” .
voltage drop 16V at max. carrying current
Min. load current 50 mA | 5 mA
Characteristics (at 20°C 68°F, Input voltage ripple: 1% or less)
AC output DC output
Type
AQF2A2-ZT3/28 AQF3A2-ZT3/28 Remarks

Item

AQF2AD1-3/28 VDC

AQF3AD1-3/28 VDC

VDC VDC
Operate time max. (1/2 cycle of voltage sine wave) + 1 ms 0.5ms
Release time, max. (1/2 cycle of voltage sine wave) + 1 ms 2ms

Insulation resistance, min. 100 M Q between input and output

Initial at 500 V DC

Breakdown voltage

2,000 Vrms between input and output

Initial for 1 min.

Vibration Functional 10 to 55 Hz double amplitude of 3 mm 10 min. for X, Y, Z axes
resistance | Destructive 10 to 55 Hz double amplitude of 3 mm 1 hour for X, Y, Z axes
Shock Functional Min. 980 m/s? {100 G} ;‘thes each for X, Y, Z
resistance -

' Destructive Min. 980 m/s? {100 G} g Xt;nsﬁes each for X, Y, Z

Ambient temperature —30°C to +80°C —22°F to +176°F

Storage temperature —30°C to +100°C —22°F to +212°F

Operational method Zero-cross (Turn-ON and Turn-OFF) |
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OPERATING PRINCIPLE

Internal circuit
AC output type

Phototransistor

Input
terminal

Zero-cross circuit

Trigger circuit

Waveform of input and output (Resistive load)

Snubber circuit

R Output
terminal

O+

Phototransistor
coupler

Input
terminal

Driving circuit

Load

transistor

Bl
| )

A reverse

Output
terminal

connection
diode

| O protection

Load voltage
ON[

Input signal OFF

Load current

N
| ignal
nput signal OFF

Load current

DIMENSIONS (mm inch)

CAD Data

Download @dNeal from our Web site.

21

27.4
1.079

.827

AQ-F SOLID STATE RELAY ACCESSORIES

Socket of HC relay is available for AQ-F solid state relay.

1. Socket for plug-in type
HC2 socket

HC2-SS-K

=l
[ 0~
>0

f :ﬁl
ﬁ%‘%‘ — i

f——.
WE[E
[IPRliE

=) (&
©o&
[N
|

1~ e
I= 0=
==V

IR

— T y

Relay
Hold-down clip

Note: HC3-SS-K and HC4-SS-K can be also used.

Tolerance: £0.1 +.004

.6—]

354
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AQ-F

2. Socket for PC board Tolerance: £0.1 +.004
HC2 socket for PC board

CAD Data

13.35
3. Wrapping socket mm inch
Standard wrapping socket Wrapping socket with lock spring
25.5
T i5%en ] HC4-WS-L | .
B 49 osg% 004 1+0.1 ©
@F:O:qﬁlﬂq (T—— .039+.004 5
i o = | oo )
LT TA] 204 ﬂ% T =22 §38%802 S
PRI (1157 992 w
g@{ﬁ; EJ Dﬁ% | \
12.4
g%g (488344

i 1+0.1
1£0.1 +
.039;004, ST .039+.004
.835 — -
1+0.05
.039+.002
4. DIN rail mounting socket
Schematic Mounting dimension (Bottom view
CAD Data 26+0.6 M3 screw ’ ( )
+1.024+0.24~  terminal

13.35+0.2 21.1+0.6

.526+0.08

4 1
- i ‘ '83120.24 N.C.
[E@NE J 0 50,
4.4:0.2 2| 1 j
612.00

i
.161x.008 AMLLCL. 4.2+0 3
6.3+0.2 SEEE |1 65+ 012 : i :
248,008 =N P S [
6.4+0.2 = 5671 30 N
o551 008 1= L [2638+.039 : Mt
07§t0(iogM Lo 4 —
.079+. - -
e _ .
— — CcoM Minimum separation
’ 12 9 in tandem mounting
‘ |
e L5 Coil
1239 .06 14 13
1.18120.24
HC2-SFD-K
5. DIN socket for HC2-vertical type
Schematic Mounting dimension (Bottom view)
CAD Data 18206
*
" 13 35+oé — Lﬁmsiggﬁw 20:0.6 A (1} N.C 15:02 2,
‘ 1$8%%8 [7e7:0.21] . 1 '591190?‘é73.1559ﬁ%2008
ﬁ%@g ,—J rO N.O. ‘ H ;
EE EHEE — : I .638 2-M3.5 screw holes or
4.1:0.2 = } L ‘ I ‘ 4.220.1 dia.
161+, =
sos0zl |2 F (257 000 - L. ol d o
320, = 2471 Lol %
YRS T [e7 1385280 - i ) aee 302
252+.008 s 2.638+.039 866 5.866 2.344%.020
2:0.15 ”':‘WET} i 802 O(‘)B - 079
79+, =l - k=
079+.006 ] ] v o) com
i G{i*f, J l 12 9
| eI [ O Coil
4 ZTOQM 6.240.2 4 13
16520, 12—+ 244+.008 B3 012
HC2-SFD-S e 25506 | 285406 .
866+0.24 1.122+.024
ds_61606_en_aqgf: 010611D 355
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6. General socket

CAD Data

2-4.2x5 oval holes
2-.165x.197 oval holes

Schematic

Mounting dimension (Bottom view)

12...6.2 17.5_, 1 5 9 13 12 12 2-M3.5 screw holes or
475144 6697 472 oo AT2  42:01 die
[ | _/2-4.2%0.1 dia. holes
AN P
40 TP
1575 [ 1.575
5 ‘ O : i { l
197 U IS |
M3 screw || 304;3041
terminal 1.181 1.181
a0 . L15_.] 2
1.181 591 4 8 12 14 .079
HC2-SF-K Minimum separation
in tandem mounting
Mounting rail Fastening plate mm inch
AT8-DLA1 9
CAD Data 0 a 1053
i 4
-
1,000 L
39.37 F
- - , , ) 2 ATA4806
e o 15X-10. 75 7Rl s A0 154 s | 8% 185 1063
. 55 108R 5913 o7 | |
= 197==2 =f===c==-====5
140-5.5x15 slot \Zi‘r

40-.217.

591 slot

REFERENCE DATA

8. Load current vs. ambient temperature

3 Atype

/2Atype

Load current, A

0.5

2

M
30 0 20 40 60 80
—— Ambient temperature, C

9-(1). Non-repetitive surge current vs. carrying

time (AC output t

<110
& 100

Non-repetitive surge curr

pe

90
80
70 N
60 N
50 g
40
30
20
10

0

1 2 345 710 20 30405070100
—— No. of cycles at 60 Hz

2-(2). Non-repetitive surge current vs. carrying
time (DC output type)

Non-repetitive surge current, A

22
20
18
16
14
12

10
T

8 ~——

2 Atype |~~N

/
J 7

o N A O

10 20 30405070100 200300 500 1,000
400 700

— Time,ms

10.Input current vs. input voltage
50

45

40

35

30

25
20

Input current, mA

15

10

L
5 7

0

3 10 15 20 25
— Input voltage, V

30

For Cautions for Use, see Page 319.
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UL (60950-1) reinforced
insulation compliant

@ oy

Compact high capacity
(25A max)
Slim heat sink combined type
joining the lineup

AQ-J RELAYS

FEATURES

1. Compact Size

Approx 40% reduction in required space
achieved in the footprint area compared
with the previous model (AQ-R relay)

2. Built-in varistor

3. Reverse input connection
prevention function

4. Labor Saving (tab terminal)

5. Output arrangement 1a and 1a x 2
available in the heat sink combined
type

Note: * International standards are acquired for
AQ-J SSR stand-alone, not applied to
heat sink combined type.

TYPICAL APPLICATIONS

1. Kitchen appliances

2. Vending machine

3. Injection molding machine
4. Packing machine

5. Amusement machine

[}
g

©
._.
n
el
©°
0

ORDERING INFORMATION

AQJ | ||

AQ-J Solid State Relays ‘

Output type

1: 10A, 75V to 264V AC
2:15A, 75V to 264V AC
4: 25A, 75V to 264V AC

Terminal
1: Plug-in terminal, Zero-cross
2: Plug-in terminal, Random*

Input voltage
2:4t06V DC
6:18t028 V DC
9:10t0 18 VDC

Functions
V: Built-in varistor

Slim heat sink combined type
None: Without a heat sink

Y: 1atype

W: 1a x 2 type

Note: * Random type is available by custom order.

TYPES

1. AQ-J Solid State Relays

Type Load current Load voltage Input voltage Part No.
4to 6V DC AQJ112V
10A 10 to 18V DC AQJ119V
18 to 28V DC AQJ116V
4to 6V DC AQJ212V
Zero-cross*® 15A 75V to 264V AC 10 to 18V DC AQJ219V
18 to 28V DC AQJ216V
4to 6V DC AQJ412V
25A 10 to 18V DC AQJ419V
18 to 28V DC AQJ416V

Standard Packing; carton: 10 pcs., case: 200 pcs.

Note: * Random type also available. Please inquire.

ds_61650_en_aqgj: 010611D
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2. AQ-J SSR Slim Heat Sink Combined Type

Output configuration Type Load current Load voltage Input voltage Part No.
4106V DC AQJ112VY
10A 10 to 18V DC AQJ119VY
1a 18 to 28V DC AQJ116VY
4to 6V DC AQJ412VY
20A 10 to 18V DC AQJ419VY
. 18 to 28V DC AQJ416VY
Zero-cross 75V to 264V AC 2106V DC AQITI2VW
(p;?%) 10 to 18V DC AQJ119VW
lax2 18 to 28V DC AQJ116VW
4to 6V DC AQJ412VW
(p:efﬁa) 10 to 18V DC AQJ419VW
18 to 28V DC AQJ416VW

Standard Packing; no carton, case: 10 pcs.
Note: * Random type also available. Please inquire.

3. Accessories

Type

Part No.

Packaged quantity

DIN rail mounting plate

AQP-DPJ

5in a carton, 50 in a case

Slim heat sink (28mm wide) (Mountable on a DIN rail)

AQP-HS-SJ10A

No carton, 10 in a case

Slim heat sink (45mm wide) (Mountable on a DIN rail)

AQP-HS-SJ20A

No carton, 8 in a case

Standard heat sink (10A and 15A)

AQP-HS-J10A

5in a carton, 20 in a case

Standard heat sink (25A only)

AQP-HS-J25A

No carton, 5 in a case

SPECIFICATIONS

1. Ratings (Test sample: AQ-J stand-alone, Measurement condition: at 20°C

, input ripple: 1% or less)

1) Input side
Part No. AQJ112V AQJ119V AQJ116V
AQJ212V AQJ219V AQJ216V
Item AQJ412V AQJ419V AQJ416V
Rated voltage 5V DC 12v DC 24V DC
Input voltage 4to 6V DC 10 to 18V DC 18 to 28V DC
Input impedance Approx. 260Q Approx. 800Q2 Approx. 1.6kQ
Drop-out voltage Min. 1V DC
2) Output side
Part No. AQJ112V AQJ212V AQJ412V
AQJ119V AQJ219V AQJ419V
Item AQJ116V AQJ216V AQJ416V
Max. load current 10A 15A 25A
Load voltage 75 to 264V AC
Frequency 45Hz to 65Hz
Non-repetitive surge current 100A 150A 250A
Max. “OF F-state” leakage current Max. 5mA
Max. “ON-state” voltage drop Max. 1.6V
Min. load current* 50mA

Note: * When the load current is less than the rated minimum load current, please refer to Cautions for Use, page 319.

2. Ratings (Test sample: AQ-J slim heat sink combined type, Measurement condition: at 20°C

, input ripple: 1 % or less)

1) Input side
Part No. AQJ112V(Y-W) AQJ119V(Y W) AQJ116V(Y-W)
Item AQJ412V(Y-W) AQJ419V(Y-W) AQJ416V(Y-W)
Rated voltage 5V DC 12V DC 24V DC
Input voltage 4 to 6V DC 10 to 18V DC 18 to 28V DC
Input impedance Approx. 260Q Approx. 800Q Approx. 1.6kQ
Drop-out voltage Min. 1V DC
2) Output side
Part No. AQJ112VY AQJ412VY AQJ112VW AQJ412VW
AQJ119VY AQJ419VY AQJ119VW AQJ419VW
Item AQJ116VY AQJ416VY AQJ116VW AQJ416VW
Output arrangement 1a lax2
Max. load current*" 10A | 20A 10A | 15A
Load voltage 75 to 264V AC
Frequency 45Hz to 65Hz
Non-repetitive surge current 100A | 250A 100A | 250A
Max. “OFF-state” leakage current Max. 5mA
Max. “ON-state” voltage drop Max. 1.6V
Min. load current*2 50mA

Notes: *1 Please refer to REFERENCE DATA, “1. Load current vs. ambient temperature” below.
*2 When the load current is less than the rated minimum load current, please refer to Cautions for Use, page 319.
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AQ-J

3. Characteristics (Measurement condition: at 20°C 68°F, input ripple: 1% or less)

Iltem

Characteristics

Remarks

Operate time, max.

(1/2 cycle of voltage sine wave) + 1ms

Release time, max.

(1/2 cycle of voltage sine wave) + 1ms

Insulation resistance, min.

100MQ between input to output to case

Using 500 V DC megger

3,000 Vrms between input and output

Breakd It: for 1min.
reakdown voltage 2,500 Vrms between input, output and case or-imin
Vibration resistance SSR stand-alone: 10 to 55Hz, double amplitude of 1.5mm X Y. Z axes
Slim heat sink combined type: 10 to 55Hz, double amplitude of 0.75mm T
Shock resistance SSR stand-alone: Min. 980m/s2 X. Y. Z axes

Slim heat sink combined type: Min. 197m/s?

Ambient temperature

—30 to +80°C —22 to +176°F

Non-condensing at low temperatures

Storage temperature

—30 to +100°C —22 fo +212°F

Operational method

Zero-cross (Turn ON and Turn OFF)

REFERENCE DATA

(1) AQ-J Solid State Relays

1. Load current vs. ambient temperature Use load current within range specified in the figure below
(2)-1. 15 A type (when using iron plate)

Tested condition:

1) If attached to a heat sink, use a heat
conductive compound (Ex. Toshiba sillicone
YG6111 or TSK5303) of similar coating to
improve cooling

2) Without external heat sink

If the mounting surface is not metallic and a
heat sink is not used, expose the bottom
surface and plate surface to improve heat
dissipation.

3) The current value is per 1a.

(1) 10 A type (when using heat sink or iron
plate)

When a single unit is mounted on an (A) slim heat sink
When a single unit is mounted
on an (B) slim heat sink
When two units are mounted
I-on an (B) slim heat sink

When using 100x100xt1.6 mm iron plate

-
o

When two units are mounted

onan (A) slim heat sink
When a single unit is mounted
on an (C) standard heat sink

©

o

Load current, A

When using as stand-alone

When using an (D) DIN rail mounting plate

20 40 60 80
—— Ambient temperature, °C

100

Load current, A

18
]

[}
g

©
._.
()
el
©°
n

When using 200 x 200 x t2 mm iron plate

N

When using
100 x 100 x 1.6 mm

N
iron plate ‘

When using

150 x 150 x 1.6 mm
iron plate

20 0 20 40 60 80

— Ambient temperature, °C

(2)-2. 15 A type (when using a heat sink)

20
Whena ‘smgle unit i§ mounted (When a siﬁgle unit
onan (C) standard heat sink  |is mounted on an
When a single unit is mounted | (A) slim heat sink
on an (B) slim heat sink / /
< 15 :
13
4
: <
o
o 10 [ When two units are mounted N
§ onan (A) slim heat sink |
When two units are mounted \
on an (B) slim heat sink
5
When using as stand-alone \
When using an (D) DIN rail mounting plate
| \ |
0% 20 40 60 8 100

—— Ambient temperature, °C

(3)-1. 25 A type (when using iron plate)

% 1 ]
o5 When using 300 x1300 x12 rpm iron p{ate
< When using 250 x 250 x t2‘ mm
i lat
S ronpiae When using f.
g 20 200 x 200 x 2 mm | g
5 iron plate S
3 3
§ 15 o
@ N,
- \\ 3
10 - ‘\\
When using 150 x 150 x t1.6 mm >\
iron plate
5 e
When using 100 x 100 x t1.6 mm
iron p‘late ‘ ‘
920 0 20 40 60 80

— Ambient temperature, °C

30

n
o

n
o

o

o

5 slim heat sink B) slim heat sink
T

(3)-2. 25 A type (when using a heat sink)

When a single unit is I T
mounted ongan € When a single unit is mounted
standard heat sink\ | On @n (C) standard heat sink

\\4 When a single unitis
When a single’

mounted on an (A)
unit is mounted on an

slim heat sinl
(B) slim heat sink

When two units are
mounted on an (A)

W/

When two m

are mounted on an

T
When using as stand-alone
When usm‘g an (D) D\r;l rail mount‘ing plate

0 20 40 60 80
—— Ambient temperature, °C

100

2. Non-repetitive surge current vs.
carrying time

300
<
4
[
3 \ 25A type
S 200 N l % % %
3
g \\\ 15A type
2 N [T1
= \ N 10A type
& N N
£ 100 ™~ =
5 N N
z I~ TN
| ~__
al -
~—111T]
0
1 10 100

No. of cycles at 60 Hz

3. Input current vs. input voltage

characteristics (A) slim heat sink AQP-HS-SJ20A
(10A, 15A and 25A common) (B) slim heat sink AQP-HS-SJ10A
30 (C) standard heat sink AQP-HS-J10A
[ ] ‘ ‘ (D) DIN rail mounting plate | AQP-DPJ
25 [ EREYDD 100 18v DO) (E) standard heat sink AQP-HS-J25A
T
£ 20
g (18 to 28V DC)
g 15 7
5
eV
10
5
0 5 10 15 20 25 30 35

— Input voltage, V
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(2) AQ-J SSR Slim Heat Sink Combined Type
1. Load current vs. ambient temperature Use load current within range specified in the figure below
(1) Output arrangement: 1a (2) Output arrangement: 1a x 2
25 (Per 1a)
20
20
3 < 15
§ 15 N AQJ4 1Y 2
5 ~ g AQJ4 VW
3 3 10 L
S g
= 10
AQJttsvy | N 3 AQU1T=VW Q
5 5 Note:
When two contacts are operated simultaneously.
0 In the case of a single-contact operation, the rating of
0 20 40 60 80 100 0 (1) AQJ11#VY, AQJ41+VY applies.
—— Ambient temperature, °C 0 20 49 60 80 100
—— Ambient temperature, °C
2. Surge current vs. carrying time 3. Input current vs. input voltage
characteristics
500 30 I
AQJ#12V
AQJ#19V
400 <
3 = ||/
g £ l / AQU*16V
5300 § 18 7
& N 5 /
=1 Q.
® 200 N £ 12
\\\ 7
T NN AQU4 1V T
100 T 6
\§~-____ AQJ11:V I
0y 10 100 °0 5 10 15 20 2 3
—— No. of cycles at 60 Hz —— Input voltage, V
360 ds_61650_en_agj: 010611D
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AQ-J
DIMENSIONS (mm inch) Download from our Web site.

1. AQ-J Stand Alone External dimensions Schematic
CAD Data ; (1%1max. Input power Load power
795" max. source @ @ source
N e : =y
' R S ®
L [
8.4/6.35
@ J @ 331250 |7
0) 108 JoAVAC @ %10-22 gfg-
38 1 @AQyiav || 30 Mounting dimensions
1.496 VADEIN PN 50601 1.181 2.1.2 dia.
®. ‘WU od 2047 dia 30:83
1.18144%
E Si9.Fi0
g ve I — -
4.3 dia. 063
~7.1= (]
M{;1 e 280 2-4.3 dia. or M4 -
. 2-.169 dia. or M4 =
(9}
R
Output side @ and @ terminals: #250 type, t = 0.8 .031 )
| Input side ® and @ terminals: #110 type, t = 0.5 .020 (%)
? |
17 ‘
669 5
t 1¢97 }
|
2.-(1) Slim Heat Sink Combined Type External dimensions Schematic
OUtPUt Arrangement: 1a 100 3.937 Input power Load power
90 3.543 source ® ® Load source
CAD Data 783071 i
il 4 | B
e e %36 4 ® ©)
4.6dia. 4.6x5.6 elliptical hole 28,
A81dia. = |.181x.220
A .
| Mounting dimensions (Top view)
} ‘ 2-4.6 dia. or M4
i i 2-.181 dia. or M4 l
1 | ’ ;
I i @ 236
1.6 1
088 e 90+0.2
Note: When using on a DIN rail, please install *"ﬁ"~d"“~ @ﬂ | L 3.543:.008 !
so that the “A” part is on top. \ ‘A" part
2.-(2) Slim Heat Sink Combined Type External dimensions Schematic
Output Arrangement: 1a x 2 100 3.937 Input power Load power
CAD Data source @ @ source
I i
Ie B
= 236 ® &)
‘ — 28
4.6x5.6 elliptical hol . .
181 dia T_mi eanoe 1102 Note: Use caution for AQ-J terminal
AR [ ‘u| L# ‘u‘ numbers.
— ‘ N |
! g3 | Max \ Mounting dimensions (Top view)
} 3268 313 ‘ 2-4.6 dia. or M4
L 100 i 2-.181 dia. or M4
I 3.937 ‘ |
1.6 i - 6
P | ®AQP810 o [ @ %zse
Note: When using on a DIN rail, please install } U\ ,,: part 90+0.2
so that the “A” part is on top. 3.543+.008 ‘
ds_61650_en_aqgj: 010611D 361
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ACCESSORIES

AQP-HS-SJ10A Slim Heat Sink

Note: When using on a DIN rail, please install
so that the “A” part is on top.

External dimensions

100 3.937
90 3.543
| 78 3.071 ‘ 5-M4
‘ 30 1.181 ‘ (Effective screw depth: 6mm .236inch)
N l H | 6
S FAE GL AL A s S TR
4.6 dia. 30 T 30 4.6x5.6 elliptical hole
81 dia. 118101781 1102

.3?1 ’4—,‘

[

‘

;

!

| 78

I 3.071

| 83

i 3.268
1.6 i
083 [igmpim waQPs10 oo ]

[ _l L —C—=

.181x.220 28
|
I
I
|
|
|
I

Mounting dimensions (Top view)

2-4.6 dia. or M4
2-.181 dia. or M4

|
6
@ %236
90+0.2

3.543+.008 !

AQP-HS-SJ20A Slim Heat Sink

CAD Data

External dimensions

Mounting dimensions (Top view)

100 3.937 2-4.6 dia. or M4
90 3.543 2-.181 dia. or M4
78 3.071 |
401575 5-M4 - 5
4; i Jh (Effective screw depth: 6mm .236inch) %236
I
o | i t6 |30 90:0.2
ST 91§ R—2s6 (1181 3.543+.008 !
I &
id | ¢ 5 \46x56 eliptical hole
4.6 dia. 181x.220 45
47.6 1.874 | 1.181 1.772
.181 dia
1 |
| |
! 3781 i
i o7ty ‘
i 3.268 !
1.6 i
. ) ) 063 Hhem i maapa12 oo
Note: When using on a DIN rail, please install =
so that the “A” part is on top. \ A_l part B
AQP-HS-J10A Standard Heat Sink External dimensions Mounting dimensions
(for 10A and 15A types) 50
ol B
4.4 4.4 2 4-M4 or 4.4 dia.
CAD Data 1737 137 079 4-M4 or .173 dia.
— - —ly
3-M4
| M4

90
3.543

90+0.1

3.543+.004

| 50-02

1.969+.008 "
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AQ-J

AQP-HS-J25A Standard Heat Sink External dimensions Mounting dimensions
(for 25A type) 4-R2.5 098
‘ .
I |
i ‘ v
| 1
B Y i
. I 1B |
Vot — - % | e T
| 132:0.1
I 5.197+.004
[ ; | .
]
511357 w
e
]
, %7 »
.276
| | L
Al 2047
T
|
‘ | aeisi1 | 3
64 2.520 118
823.228 13
1003.937 s12
120 4.724
142 5.591
AQP-DPJ DIN Rail Mounting Plate External dimensions
592
3-M4 ?
1‘%’7%1 f ‘[
3% 1.%%11‘9 1%
| 7is|F
Y
ﬁ.g:f:g;)lligtical hole 7751(7.62 »
7597
For Cautions for Use, see page 319.
ds_61650_en_aqgj: 010611D 363
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Load current 15 to 40A
Small Screw Terminal SS

JAQ-A RELAYS

FEATURES

1. Compact Size

W40 x L 58 x H25.5 mm

W 1.575 x L 2.283 x H 1.004 inch
2. With terminal cover for safety
(output side only).

* Cover on input side available as option.

3. Mounting pitch 47.5 mm 1.870 inch
4. Built in varistor for excellent surge
absorption

5. With LED indication for operation
status verification

minsk17 @tut.by

TYPICAL APPLICATIONS

Heater control

* Business use:
Cooking machine
Vending machine
Freezer
Refrigerator

¢ Industrial use:
Molding machine
Temperature controlled bath
Printing machine
Packing machine

ORDERING INFORMATION

AQA |

Output type

2: 15A, 75V to 250V AC
4: 25A, 75V to 250V AC
6: 40A, 75V to 250V AC

Terminal, Type
1: Screw terminal, Zero-cross
2: Screw terminal, Random*

Input voltage
1:4t032VDC

Functions
VL: Built-in varistor and LED indication

* Random type is available by custom order.

TYPES

1. AQ-A Solid State Relays

Type Load current Load voltage Input voltage Part No.
15A AQA211VL
Zero-cross 25A 75V to 250V AC 4to 32V DC AQA411VL
40A AQAB611VL
Standard Packing; carton: 2 pcs., case: 60 pcs.
Note: Random type also available. Please inquire.
2. Accessories
Type Part No. Packaged quantity
Standard heat sink (15A) AQP-HS-J10A 5in acarton, 20 in a case
Standard heat sink (25A) AQP-HS-30/40A 5in acarton, 20 in a case
Standard heat sink (40A) AQP-HS-J25A No carton, 5 in a case
Slim heat sink (45mm wide) (Mountable on a DIN rail) AQP-HS-SJ20A No carton, 8 in a case
DIN rail mounting plate AQP-DPJ 5in a bag, 50 in a case
Terminal cover AQA801 —

364
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AQ-A

RATING

1. Ratings (Measurement condition: at 20°C 68°F, Input ripple: 1% or less)

Item Part No. AQA211VL | AQA411VL | AQAB611VL Remarks

Input voltage 4 to 32V DC

Input side | Input current Max. 20mA
Drop-out voltage Min. 1V
Max. load current 15A | 25A | 40A
Load voltage 75 to 250V AC
Frequency 45 to 65Hz

Output side | Non-repetitive surge current 150A | 250A | 400A In one cycle at 60Hz

“OFF-state” leakage current Max. 10mA at 60Hz
“ON-state” voltage drop Min. 1.6V at Max. carrying current
Min. load current* 100mA

Note: * When the load current is less than the rated minimum load current, please refer to Cautions for Use, page 319..

2. Characteristics (Measurement condition: at 20°C 68°F, Input ripple: 1% or less)

Iltem

AQA211VL | AQA411VL |

AQAG611VL

Remarks

Operate time

Max. 1/2 cycle of voltage sine wave + 1ms

Release time

Max. 1/2 cycle of voltage sine wave + 1ms

[}
g

©
._.
()
el
©°
n

Insulation resistance Min. 100MQ between input and output at 500 V DC

Breakdown voltage 4,000 Vrms betwegn input and output for 1min.
2,500 Vrms between input, output and case

Vibration resistance (Functional) 10 to 55Hz double amplitude of 1.5mm X, Y, Z axes

Shock resistance (Functional) Min. 980 m/s? X,Y, Z axes

Ambient temperature

—20°C to +80°C —4°F to +176°F

Non-condensing at low temperatures

Storage temperature

—20°C to +85°C —4°F to +185°F

Non-condensing at low temperatures

Operational method

Zero-cross (Turn ON and Turn OFF)

REFERENCE DATA

1. Load current vs. ambient temperature

Use load current within range specified in the figure below.

Tested condition

With external heat sink

1) (1) When using standard heat sink

(AQP-HS-J25A)

(2) When using standard heat sink
(AQP-HS-30/40A)

(3) When using standard heat sink
(AQP-HS-J10A)

(4) When using standard heat sink
(AQP-HS-SJ20A)

2) If attached to a heat sink, use a heat conductive
compound (Ex. Momentive Performance Materials
Inc. YG6111 or TSK5303) of similar coating to
improve cooling.

Without external heat sink

If the mounting surface is not metallic and a heat sink
is not used, expose the bottom surface and plate
surface to improve heat dissipation.

(1) 15A type (AQA211VL)

20 ‘ ‘
When using AQP-HS-J10A or
AQP-HS-SJ20A
< 15
g
e
5
o
k] 10
o
—
When using as stand-alone
5 \
0
20 0 20 40 60 80 100

— Ambient temperature, °C

(2) 25A type (AQA411VL)
30

Load current, A

When using
AQP-HS-30/40A
25 When using _|
\< AQP-HS-J10A
\ % When using
20 \ AQP-HS-SJ20A
15 \
10
When using as stand-alone
5
0
-20 0 20 40 60 80 100

— Ambient temperature, °C

(3) 40A type (AQAB11VL)

2. Non-repetitive surge current vs. carrying
time characteristics

3. Input current vs. input voltage characteristics

50 — 500 20
When using <
AQP-HS-J25A s
When using S | _—T
40 -HS- — £ 400 16
< N AV(\)lEeESU S:siggOA 3 AQA211VL | AQA411VL |AQAB11VL s 1
2 \ AQP-HS-J10A o b .
$ 4 N~ When using 5 300 \ T 12
5 \< AQP-HS-SJ20A g 5
© > N o
g 2 \\\ =]
© N
3 20 N 2 200 g 8
\ T TN \\l
\ 5 N ~
> | T~ T~
10{When using as stand-alon [ 100 o — — 4
] =
\ Tt
0 0 0
-20 0 20 40 60 80 100 1 10 100 0 5 10 15 20 25 30 35
—— Ambient temperature, °C No. of cycles at 60 Hz —— Input voltage, V
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DIMENSIONS (m

m inch)

Download from our Web site.

CAD Data External dimensions Schematic
40 Input power Load power
2-M4 1.575 b\lyb\qy SOUECe ® © srce
v‘?’,\@ ERS @
el )
LOAD . . .
®‘;;‘ zone @ 0 Mounting dimensions
nasonic
58 AQA211VL 47.5
2.283 e 1.870 47,52
@ eyt O@ 1 1.870+9%8
° s,
o 1a. or
NIE )
| (= e Y
2-M3 43
169
255 lé"
1.004 (15.5)
(.610)
=
3)
(.118) 10.5 (10.5)
413 (.413)
ACCESSORIES (mm inch)
AQP-HS-SJ20A Slim Heat Sink
CAD Data External dimensions Mounting dimensions
- 100 3.937 2-4.6 dia. or M4
&) 90 3.543 2-.181 dia. or M4
- 78 3.071
40 1.575 5-M4
# i Jh (Effective screw depth: 6mm .236inch)
I 4
2 | 116 |30 #
S 91 7 k2361181 90:0.2
L6 i ¢ 3.543+.008
4.6 dia. T 4.6x5.6 elliptical hole
181 dia 30
Tig1  -181x.220
47.6 1.874 45 1.772
1 |
| |
: 78 w
| 3.071 23’268 ‘
063 ‘

Note: When using on a DIN rail, please install
so that the “A” part is on top.

1B qum ©AQP812 7007
\m

General tolerance: +1.0 +.039
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AQ-A

AQP-HS-J10A Standard Heat Sink
External dimensions Mounting dimensions

- 50 44 4-M4 or 4.4 dia.
= A4 1999 173 R22 2 4-M4 or .173 dia.
173 087 079 {/
ey i I — D
! f 15
- . — 059
| 3-M4 %
/ 54 33.3 (80 [100:%3 90=0.1

359 T ¢ ¢ 2.126 1.311(3.150 |3.937723 3.543:.004
‘ |
T

L OC—

. ,rJ‘; — _ ﬁ, I - B
\ | 2 . 5002 |
079 L 18, 1.969+.008
30 245 :
1.181 .965
47.6 9 28.5
1.874 .354 1.122
100 Er) 2
3.937 E
n
R
3
AQP-HS-30/40A Standard Heat Sink External dimensions Mounting dimensions
CAD Data '
50 4-M4 or 4.4 dia.
44_ 0, 1 ‘ 5 4-M4 or .173 dia.
| 079 " ) {/ .
T 11.1
437
1 3.150
7 N s 333 | 100198 90:0.1
2.126 i 1.311 | 3.937:98 3.543+.004
* I
1.5
.059
2 15 | 50:0.2
.079 . e
245, 059 1.969+.008
.965
9 28.5 .|
.354 4‘15.122
F1.7727 7 General tolerance: £0.5 +.020
AQP-HS-J25A Standard Heat Sink External dimensions Mounting dimensions

CAD Data 4-R2.5 098 4-M4.5 or 5 dia.

i 4-M4.5 or .197 dia.
o, | & - -0
477 ' o)
197
30 ™
1481 | ,,,,7,4,7,,,,,,7, 475 |119 150 |
- 1.870|4.685 |5.906 11920.1
I 4.685+.004
' | |
T—} ‘ —l o _ _ o
i A\~ A\~
T
132
5.197 2 132+0.1
7 079 5.197=.004
276
NN . — 52
‘ ‘ I ‘ ‘ 2.047
U U | U U —Lo
n h I 118
’ 46 1.811 ‘
64 2.520 13
T so3oos | 512
100 3.937
120 4.724
142 5.591
ds_61651_en_aqa: 010611J 367
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AQ-A

AQP-DPJ DIN Rail Mounting Plate AT8-DLA1 Mounting Rail

1.6 4.6 dia.
L J 063 - 181 dia
1' b | 3-M4 [ >
P
3! ] >
o
47. >
o iLoe f28 ] 100 s
3543 30 7 3.937
1981 19 ==
LE >, 748 e
~
L)
4.6x5.6 elliptical hole LL
12.1 6
L p 476 181x.220 15 | |-2%6
s 16.5 591 1,000:0.1
650 39.37:,004
% gt A
ﬁ 217 7 W ‘ j
—gbh——- 137854 ¢ s
Jastliol 15 T2 75RIC15 0,15 15 | Gus 1S+
187f59i4933f§91‘,,7 -@aﬂb@f@hi&-ﬂ |
40-5.5x15 slot \Er
40-.217%.591 slot 295
ATAA4806 Fastening plate
CAD Data

For Cautions for Use, see page 319.
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[:“ us (Breakdown voltage 2,500V) c“ US (Breakdown voltage 4,000V)

10A and 25A DIN rail type

FEATURES

1. Combined with heat sink for vertical
profile

Helps to save space on control panel

2. Dielectric voltage of 2,500V or
4,000V

3. Both screw-on installation or one-
touch DIN rail installation available

minsk17 @tut.by

AQ-K RELAYS

APPLICATIONS

1. Molding machine (heater control)

2. Temperature controlled bath (heater
control)

3. Printing machine (heater control)

4. Machine tool (motor control)

Product to be discontinued. 4. Includes operation LED (red) 2
5. Built-in varistor z
%
n
Type Load current Load voltage Breakdown voltage Part No.
2,500V AC AQK1211
15A 7510250 V AC
4,000V AC AQK1231
Zero-cross
2,500V AC AQK2211
25A 7510250 V AC
4,000V AC AQK2231
ecaac | || L[]
‘ [
Load current Load voltage Type Input voltage
1:15A 2:75t0250 VAC 1: Zero-cross type (2,500 V) 1:45t030VDC
2:25A 3: Zero-cross type (4,000 V)
Note: Standard packing: Carton 10 pcs., Case: 60 pcs.
1. Ratings (at 20°C 68°F, Input ripple: 1% or less)
1) 10 A type
ltems Type AQK1211 | AQK1231 [ AQK2211 | AQK2231 Remarks
Input voltage 45t030V DC
Input side | Input current, max. 10 mA
Drop-out voltage, min. 1V
Max. load current 15A | 25A See “"REFERENCE DATA 17
Load voltage 7510250 V AC
Frequency 45 to 65 Hz
Load side | Non-repetitive surge current 150 A | 250 A In one cycle at 60 Hz
Max. “OFF-state” leakage current 9 mA (when 200 V applied) at 60 Hz
Max. “ON-state” voltage drop 16V at max. carrying current
Min. load current 100 mA

2. Characteristics (at 20°C 68°F, Input rip

ple: 1% or less)

Part No.

AQK1211 | AQK1231 [ AQK2211 | AQK2231

Remarks

Operate time, max.

(1/2 cycle of voltage sine wave) + 1 ms

Release time, max.

(1/2 cycle of voltage sine wave) + 1 ms

Breakdown voltage

2,500 VAC | 4,000V AC | 2,500V AC | 4,000V AC

Ambient temperature

—30°C to +80°C —22°F to +176°F

Non-condensing at low temperatures

Insulation resistance, min., Initial

100 M Q between input, output and case

by 500V DC megger

Vibration resistance

10 to 55 Hz at double amplitude of 0.75 mm

For 1 min.

Shock resistance

Min. 294 m/s?

Storage temperature

—35°C to +100°C —31°F to +212°F

Operational method

Zero-cross (Turn-ON and Turn-OFF)

ds_61616_en_aqgk: 011111D
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AQ-K
DIMENSIONS (mm inch)

Download from our Web site.

CAD Data

S Schematic
o = IR =117
= — = Max. 22
Load
ey o Maxl 866 T ® @) oa
f Input power Load power
26.25 source source
1.033 -
} M“gaxx'418$6 Electrode @ )
Input signal display LED ’ terminal cover
77.6
3.055 ‘
i@ﬂ ol Mounting dimensions (Bottom view)
- 35-mm DIN rail installation, or 2-4.6/M4 dia. Screws
\
\
} 108f ¥
Max. 100 | 429
Max. 3.937 T
| 0.0
: 3.543
|
|
‘ g
1 =] 15 ‘ &
11.Load current vs. ambient temperature 12.Non-repetitive surge current vs. carrying 13.Input current vs. input voltage
characteristics time (15 A, 25 A type) characteristics
30 300 15
<
25 § 250
25A type § <
< 20 S 200 >~ £
e o -
é 15h type \\ s R typ> 25A type é /_/__.—/—
3 15 < £ 150 e 3 1
el = =
I \ 9] I~ N 2
o T
4 @ ™~ NN £
10 N I 100 ™ g 5
S Tl
S L]
5 50
5 0
%0 %0 20 40 60 80 1 2 345 7 10 20304050 70 100 % 5 10 15 20 25 30
—— Ambient temperature, C — No. of cycles at 60 Hz —— Input voltage, V
14-(1) Load current when contact mounted vs. 4-(2) Load current when contact mounted vs.
ambient temperature characteristics ambient temperature characteristics
Tested sample: AQK1211, AQK1231 Tested sample: AQK2211, AQK2231
25 25
1 pe.
1 pc.
< 20 ! P < 20 N
3 / 3 pcs. ‘GE) 18 ><3 pcs.
5 s 16
° 15 3 15 4
3 o AN
9 8
7 ﬁ - N = 10 8 pcs. \
N
T \\\ 8A 9A
8 pos, 6A
5 5.5A 5
0 0,
-30 0 20 40 60 80 100 -30 0 20 40 60 80 100
— Ambient temperature, °C —— Ambient temperature, °C

For Cautions for Use, see Page 319.
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N @ Please contact us about TUV certified products.

Panasonic Input and output module AQ_C RELAYS

- = compact DIL type
ideas for life P yp
20/\/‘_1309& FEATU RES
! 1, « Compact DIL type: 20 mm (length) x 10 mm (width) x 12.8 mm (height)
128 (.787x.394x.504 inch)

* Excellent in noise resistance

* Snubber circuit integrated

* High dielectric strength: 2,500 V between input and output
* Reverse polarity type available

mm inch
i)
S
(9}
o
o)
w
1. Input module 2. Output module
Type Output voltage | Input voltage Part No. Type Load voltage | Input voltage Part No.
AC input | 4t0 32V DC |80 to 250V AC|AQCD3-IM 100/240 V AC 5V DC AQC1A1-ZT5V DC
DCinput | 4t032VDC | 3t0o32V DC |AQCD3-IM 4/24V DC 75t0 125V AC 12V DC AQC1A1-2ZT12V DC
AC output 24V DC AQC1A1-2T24V DC
Zero-Cross 5VvVDC AQC1A2 -ZT5V DC

7510250 VAC | 12VDC |AQC1A2-ZT12V DC
24VDC |AQC1A2-ZT24V DC
5VDC |AQC1A1-T5VDC
75t0125VAC| 12VDC |AQC1A1-T12VDC
AC output 24V DC |AQC1A1-T24VDC
Non zero-
cross 5VDC |AQC1A2-T5VDC
7510250 VAC | 12VDC |AQC1A2-T 12V DC
24VDC |AQC1A2-T24VDC
5VDC |AQC1AD1- 5V DC
DC output 3t0 60V DC 12VDC |AQC1AD1- 12V DC
24VDC |AQC1AD1- 24V DC

ORDERING INFORMATION

aac | 1A ] [ D1 |— ] z1 | \5VDC\—E
T
[ \ | | [ \

Load current Load voltage Type Input voltage Input polarity
Output module:
1: 75 to 125 V AC (Output module) Nil: DC output p5 1224V DC Nil: Standard polarity
Nil: Input module 2: 7510 250 V AC (Output module) IM: Input module Input module: R: Reverse polarity
1A: Output module D1: 3 to 60 V DC (Output module) T: AC output Non zero-cross 4/24 V DC (Only for output
D3: 4 to 32 V DC (Input module) ZT: AC output Zero-cross 100/240 V’AC module)

Standard packing: Carton: 50 pcs.; Case: 500 pcs.

ds_61605_en_aqc: 010611D 371
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SPECIFICATIONS

Rating [at 20°C
1. Input module

; Input voltage ripple (output module) and output voltage ripple (input module): max. 1%]

Type AC input DC input
Remarks
ltem AQCD3-IM 100/240 V AC AQCD3-IM 4/24 V DC
Input voltage 80 to 250 V AC 3t032VDC
. Input current Max. 5 mA Max. 5 mA
Input side -
Pick-up voltage Max. 80 V AC Max. 3V DC
Drop-out voltage Min. 10 V AC Min. 1V DC
Load voltage 41032V DC 41032V DC
) Load current 0.1t0 25 mA 0.1t0 25 mA
Output side - - -
Max. “OFF-state” leakage current Max. 5pA Max. 5pA When 32 V DC applied
Max. “ON-state” voltage drop Max. 1.6 V Max. 1.6 V at max. carrying current
2. Output module
(1) AC output type
Type | AQC1A1- [ AQC1A1- | AQC1A1- | AQC1A2- | AQC1A2- | AQC1A2-
ZT5VDC | ZT12VDC | ZT24VDC | ZT5VDC | ZT12VDC | ZT24VDC R "
emarks
AQC1A1- | AQC1A1- | AQC1A1- | AQC1A2- [ AQC1A2- | AQC1A2-
Item T5VDC T12VDC | T24VDC T5VDC T12VDC | T24VDC
(5Vtype) | (12 Vtype) [ (24 V type) | (5 V type) [(12V type) | (24 V type)
Input voltage 4 to 9.6 to 21.6to 4to 9.6 to 21.6to
Input 6VDC |144VDC|264VDC| 6VDC |144VDC|26.4VDC |gee“Data 3’
side - ’
Input impedance (Approx.) 0.3kQ 0.8kQ 1.8k Q 0.3kQ 0.8kQ 1.8kQ
Drop-out voltage, min 0.5V 1.2V 24V 0.5V 1.2V 24V
Max. load current 1A See “Data 1”. Ta = Min. 40°C
Load voltage 75t0 125V AC | 7510250 VAC
Load | Non-repetitive surge current 20A See “Data 2”. In one cycle at 60 Hz
side | Max. “OFF-state” leakage current | 0.6 m A (When 100 V AC applied) | 1.1 m A (When 200 V AC applied) |at 60 Hz
Max. “ON-state” voltage drop 1.6 A at max. carrying current
Min. load current 10 mA | 20 mA

(2) DC output type

Type

ltem AQC1AD1-5VDC AQC1AD1-12VDC AQC1AD1-24VDC Remarks
Vv 12V 24V

input [Pt voltage 410600 9610 144vDC | 21810264V 0C e D

side | Inputimpedance (Approx.) 430 Q 1.2kQ 28kQ ’
Drop-out voltage, min 0.8V
Max. load current 1A See “Data 1”. Ta = Min. 40°C
Load voltage 3to 60V DC

Load | Non-repetitive surge current 1.5A See “Data 2”. at 1s

side | Max. “OFF-state” leakage current 0.1 m A (When 60 V DC applied)
Max. “ON-state” voltage drop 16V at max. carrying current
Min. load current 1mA

Characteristics [at 20°C

; Input voltage ripple (output module) and output voltage ripple (input module): max. 1%]

Input module
Type
ltem AC Input DC Input Remarks
Operate time, max. 20 ms 0.5ms Input voltage: 24 V DC or 100V AC
. Output voltage: 24 V DC
Release time, max 20 ms 0.5ms Output current: 25mA
Insulation resistance, min. 109 Q between input and output at 500 V DC
Breakdown voltage 2,500 Vrms between input and output For 1 minute

Vibration Functional 10 to 55Hz double amplitude of 3 mm 10 minutes for X,Y, Z, axis
resistance | Destructive 10 to 55Hz double amplitude of 3 mm 1 hour for XY, Z, axis

Shock Functional Min. 980 m/s2 {100 G} 4 time each for X,Y,Z axis
resistance | Destructive Min. 980 m/s2 {100 G} 5 time each for X,Y,Z axis

Ambient temperature

-30°C to +80°C

Storage temperature

-30°C to +100°C
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AQ-C

Output module

It Type AC output DC output Conditions

em Non zero-cross Zero-cross

Operate time, max. 1ms (1/2 cycle of voltage sine wave)+1ms 0.5ms

Release time, max. (1/2 cycle of voltage sine wave)+1ms 1ms

Insulation resistance, min. 10°Q between input and output at 500V DC

Breakdown voltage 2,500 Vrms between input and output For 1 minute

Vibration Functional 10 to 55Hz double amplitude of 3 mm 10 minutes for X,Y, Z, axis
resistance | Destructive 10 to 55Hz double amplitude of 3 mm 1 hour for X,Y, Z, axis
Shock Functional Min. 980 m/s? {100 G} 4 time each for X,Y,Z axis
resistance | Destructive Min. 980 m/s? {100 G} 5 time each for X,Y,Z axis
Ambient temperature —30°C to +80°C —22°F to +176°F

Storage temperature —30°C to +100°C —22°F to +212°F

Operational method N%lfig:g:?&:ﬂg;:?:’\l‘ Zero-cross (Turn-ON and Turn-OFF) —

[}
g

©
._.
n
el
©°
0

DIMENSIONS (mm inch) Download @dspEel from our Web site.

1. Input module (AC, DC) PC board pattern (Copper-side view)
CAD Data 10.16
400 —] _7'62*
Terminal 1 Terminal 8
7.62 i 4-1.1 dia.
350 | Terminals 4-.043 dia
Terminal 16
Tolerance: £0.1 +.004
Schematic
(+)
®
Load power
[ ® ] source
AC input DC input . 10.16_,,. 7.62 ®
® Output: DC- ® Output: DC- ‘ 400 A‘ 500 ‘ ' - )
® Output: DC+ ® Output: DC+ T |ITo "e ®"
Input: AC Input: DC+ 738% 1
@ Input: AC @ Input: DG- T Specified polarities for
Case color: Yellow Case color: White — & : 4 - .
input power  DC types are shown in
General tolerance: 0.5 +.020 source the parentheses.
2. Output module (AC, DC) PC board pattern (Copper-side view)
10
CAD Data o
2.7 )
W Terminal 1
‘ 762
i 300
ﬁ +
Terminal 16

Tolerance: £0.1 +.004

ﬂ“ﬁ;os Schematic
012
0.8 -
031 [C)
[ ®] 1 : t
nput power
e ® -
AC output DC output ‘«12'0106 A‘Jsgg»‘ souree
® Output: AC ® Output: DC - . _ Load
® Output: AC Output: DC+ T |ITo '® ’ . .
Input: DC+ Input: DC+ 7.62 i Specified polarities for
@ Input: DC - @ Input: DC - '30+O DC types are shown in
Case color: Black  Case color: Red e i (+) (-)
Load power source the parentheses.
General tolerance: +0.5 +.020
ds_61605_en_aqc: 010611D 373
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AQ-C
ACCESSORY

PC1A-PS

REFERENCE DATA

15.Load current vs. ambient temperature 16-(1) Non-repetitive surge current vs. carrying 2.-(2) Non-repetitive surge current vs. carrying
time (AC output) time (DC output)
1.0 < <
3 30 3
< 0.8 o 3
2 7\ ) 5 4
o % 3 ®
3 06 A\ 0 Q
° A 2 20 2 3
el = =
g A : I
- 0.4 E’- g)' T
’ : o2
Zg 10 s é ‘\\5.
0.2 — 1
0. 0 0
307 0 20 40 60 80 1 2 345 710 20 30405070100 10 20 30405070100 200300 1,000
——— Ambient temperature, °C —— No. of cycles at 60 Hz —— Carrying time, ms
17.Input current vs. input voltage 18-(1) Input current vs. input voltage 4.-(2) Input current vs. input voltage
characteristics (AC/DC output) characteristics (AC input) characteristics (DC input)
Tested sample: AQCD3-IM100/240 V AC, 5 pcs. Tested sample: AQCD3-IM4/24 V DC
30 ‘ 10 10
—|AC output
===|DC output 9
25 8
< < 8 <
£ £ E 5
£ 20 € e
c =
g g 6 % 6
3 3
T 1/ e 3 4
RN AmP : : n
£ /' / £ 4 £ 4 — —
10 +# -~ ” 3 e
T 4 4 e //
5|6 Vtype) (12 V type) _ (24 V type) 2 2 /
1
0 0 0
0 10 20 30 100 200 300 5 10 15 20 25 30 35
— Input voltage, V —— Input voltage, V AC — Input voltage, V DC
19.Load current vs. ambient temperature
characteristics for adjacent mounting
1.0
£ =20.32
AN seom
< 0.8 17=1‘2.7mryng
_E. W .500 inch
g N\
306
s \
S 04 AN
' A\
{ *U w D \
02—
AN
¢ =Ad‘jacent m‘ounting [‘]itch
0 1)
30" 0 20 40 60 80
—— Ambient temperature, °C
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|
Panasonic Input/Output relays I/O-RELAYS
- - for interface applications =
ideas for life
< FEATURES TYPICAL APPLICATIONS
¢ Input and output modules for 1. Optimum for minicomputer and
interfacing between CPU and microcomputer use, and for feed back
= external input devices or loads control process control systems.
IAC: AC input (yellow) Robot, NC machine, Automatic
OAC: AC output (black) Assembling machine.
IDC: DC input (white) 2. Programmable controllers controls for
ODC: DC output (red) motors, solenoids and solenoid valves.

* Excellent transient noise immunity

* Breakdown voltage: 4,000 V between
input and output

» Zero-cross switching for reducing
EMI

* LED operation indication types
available

Product to be discontinued.

ORDERING INFORMATION
L]

Input or Output
I: Input module
O: Output module

AC or DC
AC: AC input or AC output
DC: DC input or DC output

Logic supply or control voltage
3/15: 3to 15V DC

4/15: 4t0 15V DC

10/32: 10to 32 V DC

Input or Output Voltage

Input

Nil: 80 to 140 V AC
3t032CDC

A: 160t0 280V AC

Output

Nil: 75t0 125 V AC
3t0 60V DC

A: 7510250V AC
10to 200 V DC

Operation indication
Nil: No operation indication
L: Operation indication

376 ds_61609_en_io: 011111J
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EXAMPLE OF 1/O SYSTEM CONSTRUCTION

______ PCboard Recently, the microcomputer shown in
‘( T‘ the left has come into use, with a rapid in-
54VDCh AC Output 120 VAC crease in the use of feedback control for
A - module process controllers. As an input/output in-
‘ terface relay, it represents a fast respond-
5VDC AC Input ing interface with long life, noiseless, PC
module board mounting facility, making circuit de-
\ sign and manufacture simple, and provid-
| SVDC | DC Output ing amplification of maintenance with
‘ module space saving. Our company’s |/O relays
Micro-computer \ have been grouped for use with either AC
or logic cireuit 5vDe } DC Input l 24V DC j or DC devices as AC output type, AC in-
module | put type, DC output type, and DC input.
\ \ Limit switch In addition, the I/O use relay is modular-
5V DC 120 VAC . . . . .
<:: AC Input j:| ized identically, responding to the various %
module = load types for PC board mounting. Be- ¢~
\ \ (=Ix cause combinations can be freely used, [&e]
5V DC | 24V DC NN - =
<;:“: DG Input - circuit design has been greatly facilitated. 2
module | ‘ | Accordingly, the above diagram of inter-
‘ | Temperature | face PC board mounting is a practical
e ] controller construction which can be used.
TYPES
Input modules
Type Logic supply voltage Input voltage Part No. -
No LED With LED
80 to 140 V AC IAC4/15 IAC4/15-L
4t0 15V DC
AC 160 to 280 VV AC IAC4/15-A IAC4/15-AL
101032V DC 80 to 140 V AC IAC10/32 IAC10/32-L
160 to 280 V AC IAC 10/32-A IAC10/32-AL
oG 41015V DC 31032V DC IDC4/15 IDC4/15-L
10 to 32 V DC 31032V DC IDC10/32 IDC10/32-L
Standard packing: Carton: 20 pcs.; Case: 200 pcs.
Output modules
Type Logic supply voltage Output voltage Part No. -
No LED With LED
31015V DC or 75t0 125V AC OAC3/15 OAC4/15-L
AC 41015V DC 75 to 250 V AC OAC3/15-A OAC4/15-AL
101632V DC 75t0 125 V AC OAC10/32 OAC10/32-L
75 to 250 V AC OAC10/32-A OAC10/32-AL
3to 15V DC or 3to 60V DC ODC3/15 ODC4/15-L
be 41015V DC 10 to 200 V DC ODC3/15-A ODC4/15-AL
101032V DC 3to 60 V DC 0ODC10/32 ODC10/32-L
10 to 200 V DC ODC10/32-A ODC10/32-AL

Standard packing: Carton: 20 pcs.; Case: 200 pcs.
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SPECIFICATIONS

Rating (at 20°C
1. Input module

, Voltage ripple of logic side: less than 1%)

IAC IAC IAC IAC IAC IAC IAC IAC IDC IDC IDC IDC Remarks
4/15 4/15-L 10/32 | 10/32-L | 4/15-A | 4/15-AL | 10/32-A | 10/32-AL| 4/15 4/15-L 10/32 | 10/32-L
Input voltage 80to 140 VAC 160 to 280 V AC 3t032VDC
:\;zgt current, 5 mA (100 V) 5mA (200 V) 20 mA (32 V)
Input o - Vo
side | Jboraie volage. 80V AC 160 V AC 3V
ax.
,\Rﬂ'fr']ease voltage 10V AC 20V AC 0.8V
Logic supply 41015V 10t0 32V 41015V 10t0 32V 41015V 10t0 32V
voltage
Logic supply 15 mA 15 mA at max. logic
current, Max. supply voltage
. Breakdown 30V 30V
Logic | voltage
side Output current, 25 mA 25 mA
Max.
Max. “OFF-side”
leakage current 100 pA 100 pA
Max. “ON-side” 04V 04V at max. carrying
voltage drop current
2. Output module
OAC | OAC | OAC | OAC | OAC | OAC | OAC | OAC | ODC | ODC | ODC | ODC | ODC | ODC | ODC | ODC Remarks
3/15 [4/15-L | 10/32 |10/32-L | 3/15-A |4/15-AL|10/32-A|10/32-AL| 3/15 |[4/15-L | 10/32 [10/32-L| 3/15-A |4/15-AL|10/32-A|10/32-AL
Logic voltage 3to 4 to 3to 4 to 3to 4 to 3to 4 to
range 15v | 15v | 1000382V 1 y5y | g5y | 100032V | 45y | q5y | 101032V | 45y | 5y | 10032V
Logic | Input Impedance 1.6 1.7 6 5 1.6 1.7 6 5 1.6 1.7 6 5 1.6 1.7 6 5 -
side (Approx.) kQ kQ kQ kQ kQ kQ kQ kQ kQ kQ kQ kQ kQ kQ kQ kQ
'\D/I(op-outvoltage, 0.8V 0.8V
in.
) . SN 2 A (Ambient temperature: 1 A (Ambient temperature:
Max. load current 2 A (Ambient temperature: Max. 30°C)*2 Max. 40°C)*2 Max. 40°C)*2
Output voltage 75t0 125V AC | 75 to 250 V AC 3to 60V DC 10 to 200 V DC
Non-repetitive . " "
surge current 30 A (in one cycle at 60 Hz)*3 5 A (for 1 s)*3
Output ax. “OF Fstate”
side ax. Drr-state 5 mA (100 V) 5 mA (200 V) 1 mA (60 V) 1 mA (200 V) at 60 Hz
leakage current
at max.
Max. “ON-state” .
voltage current 16V 16V 23V carrying
current
Min. load current 50 mA*4 5 mA*4
Notes: *1. Please refer to REFERENCE DATA, “3. Input current vs. input voltage”.
*2. Please refer to REFERENCE DATA, “1. Load current vs. ambient temperature”.
*3. Please refer to REFERENCE DATA, “2. Surge current vs. time”.
*4. When the load current is less than the rated minimum load current, please refer to the Cautions for Use, on Page 319.
Characteristics (at 20°C , Voltage ripple of logic side: less than 1%)
Input modules Output modules
IAC IDC OAC oDC
Operate time, max. 20 ms 5ms 1/2 cycle of voltage sine wave + 1 ms 0.5ms
Release time, max. 20 ms 5ms 1/2 cycle of voltage sine wave + 1 ms 2ms

Insulation resistance

10° Q between input and output (at 500 V DC)

Breakdown voltage

4,000 V AC between input and output (for 1 min.)

Vibration Destructive 10 to 55 Hz at double amplitude of 2 mm (1hour for X, Y, Z axis)
resistance Functional 10 to 55 Hz at double amplitude of 2 mm (10 minutes for X, Y, Z axis)
Shock Destructive Min. 980 m/s2 {100G} (5 times each for X, Y, Z axis)
resistance Functional Min. 980 m/s2 {100G} (4 times each for X, Y, Z axis)

Ambient temperature

—-30°C to +80°C

-30°C to +80°C

Storage temperature

—30°C to +100°C

—30°C to +100°C

Operational method

Zero-cross
(Turn-ON and Turn-OFF)
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REFERENCE DATA

1-1. Load current vs. ambient temperature 1-2. Load current vs. ambient temperature 2-1. Surge current vs. time (OAC)

(OAC) (ODC)
25 25 ‘
2 Aty
< 20 2.0 pe
E < < 30
g H AN N
215 215 \ £ A\,
3 \\ 3 \ 8 N
B \ 8 1 Atype \ & 20 N
S 10 \ S 1.0 \ 3 N~
10 ——
0.5 0.5
%% 0 20 40 60 80 %% 0 20 a0 60 80 0
- - 5 10 50 100
—— Ambient temperature, °C —— Ambient temperature, °C —— No. of cycles at 60 Hz
Q
i)
2-2. Surge current vs. time (ODC) 3. Input current vs. input voltage (OAC, ODC) C‘D.E
10 OAC3/15, OAC3/15-A] ie]
20 |, ODC3/15, ODC3/15-A =
20 J]QAC4ns L, QACe S AL %)
< ODC4/15.L, ODC4/15-AL
< 18 £ // OAC10/32-L, QAC10/32-AL
2 16 = ODC10/32-L, ODC10/32-AL
£ 14 2 / i
5 5
; 12 g s / / .
(;5) 10 — S _g‘ / /
. | // v
™~ /
6 Nl // /’6;\010/32 0AC10/32-A
4 // ¥~ |10DC10/32, ODC10/32-A
: |
0 50 100 500 1,000 0 10 20 30
—— Time, ms — Input voltage, V
DlMENSlONS (mm inch) Download @&l from our Web site.
Input module (IAC, IDC) - PC board pattern (Bottom view)
. 4,
CAD Data e 33,02
. ‘; ] 13094 . Copper foil
‘ 1 2 3 a5
B & G
& 10.16 12.7_ 15.08]5.08] \ 5.1.2 dia.
A (ol 400 560" 7200200 5-.047 dia.
. ‘ 40 17.4]20.0
157 685 | 787
.08 IAC IDC
-200] o8 1 Input: AC Input: DC +
: ! 12.7 ) TPe
] 10418 260 »%88 2 Input: AC Input: DC
5.08 ) 3 Vcee Vce
200 gj%gwd'(ﬁ-a 4 Logic output Logic output
I =41 5 Grounding Grounding
I Body color Yellow White
4.7
185
0 @ 006
ds_61609_en_io: 011111J 379

pagvoaertanm

ONEKTPOHHbIE KOMMOHEHTbI

CO CKrnaga n noa 3akas


http://www.panasonic-electric-works.com/peweu/en/html/27524.php
http://www.panasonic-electric-works.com/peweu/en/html/27524.php
http://www.panasonic-electric-works.com/peweu/en/html/27524.php
http://www.panasonic-electric-works.com/peweu/en/html/27524.php

r.MuHck 1en.8(017)2005646 www.fotorele.net pene Panasonic NAIS minsk17@tut.by

/0

&< Output modules (OAC, ODC) i PC board pattern (Bottom view)
4.3
CAD Data 69 27.94
b T 110 1100 Copper foil
| 99 1 24 3k a ke
B, 7B B
3 10.16 12.7 5.08| \ 4-1.2 dia.
400 560" 72000 \4-.047 dia
EE 17.4 1200
1 OAC OoDC
5.08 05
-20Q| 050 1 Output: AC Output: DC +
10.16 1520'8 5.08 2 Output: AC Output: DC —
SO A 3 Input: DC+ Input: DC+
4-0.8 dia. put: nput:
4-.031 dia. 4 Input: DC- Input: DC-
ii i j‘f* Body color Black Red
I
4.7
185
® @
1) AC input module 2) DC input module
Without LED With LED Without LED With LED
EE—
o—o o—a+
o—0 e o—® Ty
o W
Vee R©+ Vee ®+
LED ‘ LED ‘
1 1
©®
— ] ;@
3) AC output module 4) DC output module
Without LED With LED Without LED With LED
o— o— o—* o—*
r r Y
o— §§5$c_hin§ o— g.vev?c.hing o—®@-= o—®@-=
circuit circuit
Amp. ] Amp. ‘
‘ LED circuit circuit
Oﬁ(HVR k B & N k B ﬁ J
LED T \ . - T \ R
R A5 I TN ’\\ = I R A< '
b 1] e ] o L] NV B
] I ] ]
&< 1/0 Socket Place for label* PC board pattern (Bottom view)
CAD Data T -
oy p— \ \ \
[ T < 1.2 di
L10.16. 127 e bl p 25 g
= = .400 5000 75 08 5.08
200 .200
- N 1,2051'32%24 >
p
*Use the included label. Affixing it here on the socket
will facilitate viewing of the circuit and other tasks.
22.1:0.6
.870+.024
28.5x1
1.122+.039
6.5:0.3 = =
256:.012 '
0.5 0‘1 A
0202004 42 012
10.5:0.5
413:.020|
10.16+0.3 5.08:0.3 - -
1/O-PS 400=012 2002012
18352089 ™
For Cautions for Use, see Page 319.
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