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The technological progress of power devices is closely related to
market needs. There is a constant requirement for them to be less
noisy, more efficient, smaller, lighter, more advanced in function, more
accurate, and have larger capacities.

In order to meet these needs with precision, Mitsubishi Electric is now
accelerating the improvement of its existing devices and the research
and development of new devices. Energetic efforts are being mode to
develop and commercialize IGBT modules, and in particular IPMs.

Trends in

Power Device
Technology

Bl CSTBT™ chip structure l Comparison of trench IGBT and CSTBT™

H Advances in power devices o .
g Actual Principle of CSTBT™

2010 Trench IGBT o CSTBT™ et emitter
1

CSTBT™ has achieved an extremely low-loss
structure by advancing a conventional trench
structure IGBT.

1950 1970 1980 1990 2000
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p* layer

Gate oxide layer
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In addition to the conventional trench structure, PanEdpetalayer Sl | Q potenal
CSTBT™ has a carrier-stored n layer to accumulate nlayer \2¥ 7| | | v 1] | [T 9 prhoe
carriers as shown in the diagram on the right. The Emitter electrode n- layer n- layer
- concentration of the n layer (conservation of charge o+ hole o hole
- layer) connected with the p base layer is higher
3 I. e than the n” layer, and the internal electric potential n* buffer T fi
: difference between the p base and the n |ayer is Y layer v vl v Vv vl L 2 4 layer v Vv viv| vV V]V Vv ¥
= higher than that of the p base and the n- layer. p+ substrate p* substrate
@ This high internal electric potential serves as a p base layer
— barrier to prevent holes infused from the p* layer A H ” H ’ Collector electrode Collctor electrode
L . . : Y/
= DBipolar power transistor (Bip. Tr.) to n~ layer from going through to the emitter side.
RN NI W 10 In short, holes can be stored on the emitter side ! ?olmicon gate Hole density Vce(sat) vs, Eoff
of an element by the conservation of a charge Camonter T ayer Increase o
iplizhe - L:;yer, ta;lnd tlhe n layer controls the shift of holes to iayer Cathode side p . A C
Bip. Tr. (module € p base layer. Eoff
P-r.{ ) This conservation of charge function drastically n* buffer layer
improves the on-state characteristics of CSTBT™, p+ sub layer
PoeRliCeia) compared to the trench structure of IGBTs. Collestor electrode
P MOSFET. modul Increasing the carrier density on the emitter side
i o and decreasing the impedance in silicon makes
IGBT on-state voltage reduction possible. ["Anode sice | _
(module) >
CSTBT™: Mitsubishi Electric's original IGBT, utilizing a novel Vce(sat)
IPM carrier storage effect
ASIPM
DIPIPM™ . B What is RESURF? B What is split-RESURF structure?
High-voltage Technology of ) . . - . . | . )
The p~ substrate depletion layer forcibly extends the p*n™junction depletion The split-RESURF structure is characterized by a narrow p~ substrate area exposed on the
HVIPM | 200V HV'CS layer underneath the surface. The n™ layer becomes a complete depletion layer, surface between the drain and island areas of the horizontal MOSFET for level shift circuits.
and the surface electric field is thereby reduced. When high-voltage is applied across the power supply electrodes, the p™ substrate becomes a
Utilizing reduced surface field (RESURF) technolo The RESURF structure has the ability to withstand high-voltage in the vertical depletion layer between the n-diffusion areas; therefore, the surface potential of this p~
HEV. 9 ( ) ay,
AR Mitsubishi Electric Corporation has developed a direction because the p~ substrate depletion layer extends in the depth substrate area is not significantly different from that of the n-diffusion areas.
p p
1200V horizontal MOSFET for level shift circuits. direction. The rating of the entire device can therefore be increased significantly. In the past, HVIC maximum ratings were limited to 600V because, under high-potential wiring,
We have further developed a split-RESURF structure - - a dielctric film is required to have the ability to withstand the same voltage as semiconductor
New-type MOS gate device 11€NCh for level shift technology without high-potential wiring. g, Whenthen~layeris thick enough  When RESURF technology is applied junctions. The split-RESURF structure enables an HVIC to achieve a rating of 1200V.
IGBT Our high-voltage integrated circuits (HVICs) have a * (Source) (Drain)
CSTBT™ high-rating of 1200V. ! High-voltage island area

High-voltage IC = 600V

1200V
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Power Modules

Industry-leading Technologies and a Wide Range of Products

The power module is a compound-type semiconductor that is installed in a
package after wiring semiconductor chips to meet the application needs and
specifications. Power modules are classified into diodes, thyristors, IGBTs
and intelligent power modules (IPMs) according to the type of chips installed.
Since 1978, when we placed these power modules in practical use,
Mitsubishi Electric has always been endeavoring to extend the corresponding
market through developing new devices. In recent years, the demand for
IGBT modules and IPMs has rapidly increased and we are doing our utmost
to develop products and improve product characteristics in this field.

M Features:

® New package design for less environmental pollution, which also contributes
to energy savings due to reduced power loss

®Long creeping distance and high dielectric strength (1500V to 3500V)

® Since we offer a variety of models in terms of voltage, current, wiring pattern,

etc., our power modules can be used in a wide range of applications such as
inverters, choppers and uninterruptible power supplies (UPSs)

® Compliance with international standards (UL1557) has been certified (Yellow
Card No. E80276, File No.E80271) (excluding some products)

® The ease of both installation and wiring due to the design allows application
equipment to be reduced in size and weight

N H Codes for DIPIPM™ naming
DIPIPM / PSOO0O00O-000

3to 75A 600V/1200V L Change of appearance or others

Rated current

- Change of IGBT chip
Intelligent ® Change of package

Power Power Module ® \Voltage class

Module 2510 800A 600 o 1200V ® Series name
H Codes for power module naming

Classification
IGBT Module / CM150D Y -24 NF
PM100 RL A 120

*
50 to 1400A 250 to 1700V E Series name
Voltage class
Change of appearance or others

MOSFET Module/ Series name
® Connection

100 to 300A 75 to 150V @ Rated current

® Type
Diode Module / M Application of IPM/IGBT to AC motor controls
(VVVF inverter, servo amps, etc.)
2010 500A 300 to 2000V _ Converter Brake Inverter

Thyristor Module / £+ 3z - ”KI—}L ”Kf} ”K:—}L IM

20 to 400A 300 to 1600V f_‘
|

i FEO
L y y y
:&: Please refer to high-power device for IGBT

modules over 2500V [ . /ovmtut S SSUR OV [ BV

»!
Ll
!
Ll
»!
.
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DIPIPM™

Dual In-line Package Intelligent Power Module

Strongly supporting smaller and more energy-saving
electric home appliances and low-power industrial equipment.

DIPIPM™ Series are being used widely in both home appliances such as air conditioners, refrigerators and washing machines,
as well as small-capacity industrial equipment such as inverters and servo amplifiers.

They contribute greatly to power-savings and product miniaturization.

In addition to 600V-rated devices, 1200V-rated devices designed for the global market are included in the line-up.

M Applications
® Air conditioners, refrigerators, washing machines, and package air conditioners
® | ow-power industrial motor drives

M Features

® Wide line-up from 3A to 75A/600V, and 5A to 35A/1200V

® Use of low-loss IGBT or CSTBT™

® Direct drive by control unit possible (non-optocoupler interface)
® Single supply scheme simplifies the power supply circuits

® External-terminal plating using a lead-free solder in compliance with the
RoHS directive
The lead-free solder is used for soldering the power chips in the DIPIPM™
Ver. 4 series

Ml Series map

VcEs Ic (A)
(V) 3A 5A 10A 15A 20A 25A 30A 35A 50A 75A

- PS2196%-4/-4S/-T/-ST

Super-mini DIPIPM™ Ver. 4 Series
- PS2199%-4/-T

Mini DIPIPM™ Ver. 3 Series |
- PS2156%-P |

- PS2156%-SP

Mini DIPIPM™
Ver. 4 Series
- PS2176%

minsk17 @tut.by

600V l l Large DIPIPM™ Ver. 3/3.5 Series
. . - PS2126%-P/-AP
| | - PS21869-P/-AP
| | | | | | Large DIPIPM™
| | I I | | Ver. 4 Series
| | | | | 1 - PS21A7%
3 3 DIPPSC™ Series 3 3 3 3 3
! ' - PS81B9%-A/-W ! | | | |
1 1 1 1 DIPPFC™ Series 1) 1 1 1
} } } } - PS5178% } } }
: Large DIPIPM™ Ver. 4 Series : :
L | [ - PS22A7* ] | |

1) PS5178% correspond to input current 20Arms and 30Arms

pagvogeTtanu
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Super-mini and Mini DIPIPM™ Ver. 4 Series

Super-mini and Mini Dual In-line Package Intelligent Power Module Ver. 4 Series

H Applications
® | ow-power home appliances

(air conditioners, washing machines and refrigerators)
® Small-capacity industrial motor drives

H Internal functions
® For P-side IGBTSs:
Drive circuit, high-voltage, high-speed level shifting, and
control supply under-voltage (UV) protection
® For N-side IGBTs:
Drive circuit, control supply under-voltage (UV)
protection, and short-circuit (SC) protection
Over-temperature (OT) protection [ -T series only ]
® Error output:
Corresponds to SC, UV (N-side only), and OT protection
® |GBT drive power supply:
15VDC single power supply (bootstrap supply scheme
can be applied)
® Input interface:
3V, 5V compatible, high active logic

H Features

® Use of an insulated thermal radiating sheet structure
realizes low thermal resistance

® A lead-free solder is used in terminal plating and power
chip soldering (RoHS directive compliance)

minsk17 @tut.by

HLine-up
Super-mini-package Series
PS2196% . fc Outline
Series Type Ratings max.(kHz) drar\]Ag.ngs
PS21961-4/-4S/-T/-ST 3A/600V
PS21962-4/-48/-T/-ST 5A/00V S
olat " PS21963-4E/-4ES/-ET/-EST | 8A/600V PS2
solation voltage G
1500Vrms class PS21963-4/-4S/-T/-ST 10A/600V 20 p§3
e | PS21964-4/-4S/-T/-ST 15A/600V F;SZ)4
PS21965-4/-4S/-T/-ST 20A/600V
PS21997-4/-T 30A/600V

#&1: Corresponds to isolation voltage 2500Vrms in the case of using the convex-shaped heat sink
#%2: 3 shunts type is not available for PS21997
-T: Over temperature protection is available
-S: N-side open emitter (3 shunts)

(Other 3 terminal forming types are available)

Mini-package Series

i fc Outline

Type Ratings max.(kHz) drar\:\gngs

Isolation voltage | PS21765 20600V | 0 | pgqg
2500Vims class | PS21767/-V 30A/600V

-V: Higher switching speed

H Block diagram (PS219%3 block diagram)
P-side input (PWM)
Lro2ions Q ¢———yh fh d
i o
Input signal || Input signal || Input signal i x x Bootstrap clroult
conditioning || conditioning | | conditioning {, L AN
v TVVY
_¢ 14 AvAvAv
I Level shifter H Level shifter H Level shiﬂerl !
'_Q %4 AVAVAV
Protection Protection Protection i
circuit (UV) circuit (UV) circuit (UV) i
ID- i HD i HD : l_(i —————————————— DIPIPM™
Inrush limiter rive circuit rive circuit rive circuit —_—
P
/|
LJ LJ L
AC line input
P-side IGBTs || AC output
7 v/, ( M
wl, \
| Q | @ | Q
Ni Wrp— i N-side IGBTs
Vnec i
IQ!N,\
—I Drive circuit l
. i
Input signal conditioning H Fo logic ]——4 Protection Control supply
circuit UV protection
N-side input (PWM) Fo — ﬁ
-side inpu
Fault output 4 [
N
o o
Vne Vb
(15V line)
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DIPIPM™ Ver. 3/3.5 Series

Dual In-line Package Intelligent Power Module Ver. 3/3.5 Series

www.fotorele.net

H Applications

® | ow-power home appliances
(air conditioners, washing machines, refrigerators)

® Small-capacity industrial motor drives

H Internal functions
® For P-side IGBTSs:
Drive circuit, high-voltage, high-speed level shifting, and
control supply under-voltage (UV) protection
® For N-side IGBTs:
Drive circuit, control supply under-voltage (UV)
protection, and short-circuit (SC) protection
® Error output:
Corresponds to SC and UV (N-side only) protection
® |GBT drive power supply:
15VDC single power supply (bootstrap supply scheme
can be applied)
® [nput interface:
3V, 5V compatible, high active logic

H Features
® A lead-free solder is used in terminal plating

(RoHS directive compliance)

H Block diagram

minsk17 @tut.by

HLine-up
Mini-package Series
v T Rati fc dOutI.ine
er. e atings rawings
yp 9 max.(kHz) | o 9
PS21562-P/-SP | 5A/600V
Isolation voltage 3 PS21563-P/-SP | 10A/600V 20 PS5
2500Vrms class PS21564-P/-SP | 15A/600V PS6
PS21565-P/-SP | 20A/600V
-SP: N-si itt hunt
Large-package Series S| side open emitter (3 shunts)
V. T . fc dOutI.ine
er. e atings rawings
yp 95 | max.(kHz) | "9
PS21265-P/-AP | 20A/600V
Isolation voltage | 3-5 20 PS9
2500V class PS21267-P/-AP | 30A/600V
3 | PS21869-P/-AP | 50A/600V 20 PS7

-AP: Long outer terminal

(PS2186% block diagram)
P-side input (PWM)
PS2186% pue Q Q@ iR ol oA
i _—
Input signal || Input signal || Input signal i i i Bootstrap circuit
conditioning | | conditioning || conditioning H L MM
—CI v ™ V¥
—¢ %% AVAVAV
I Level shifter H Level shifter H Level shiﬂerl
HO W\
Protection Protection Protection | &
circuit (UV) circuit (UV) circuit (UV) —O
| ™
I Drive circuit H Drive circuit H Drive circuit l 'Tﬁ* " _| DIPIPM™
Inrush limiter /
i rTt<liic
AC line input AC outout
P-side IGBTs U oud
/- LV [ M
Tw \
- Q il Q il
NG YN N-side IGBTs
VNCL LCH\IJ
—l Drive circuit l
| l
Input signal conditioning l I Fo logic ]——o— Protection Control supply X—
f circuit UV protection N
!
VL
P—{ }—4
O—-O #
N-side input (PWM) Fo CFo o o
Fault output Vnc Vb
(15V line)

paguogetanu
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Large DIPIPM™ Ver. 4 Series

Large Dual In-line Package Intelligent Power Module Ver. 4 Series

H Applications
® | ow-power appliances

(air conditioners, general-purpose inverter, AC servo

amplifier, etc.)

Ml Internal functions
® For P-side IGBTs:

Drive circuit, high-voltage, high-speed level shifting, and

control supply under-voltage (UV) protection

® For N-side IGBTs:
Drive circuit, control supply under-voltage (UV)
protection, and short-circuit (SC) protection

® Error output:

M Features
® QOutputting LVIC temperature by analog signal

e Use of an insulated thermal radiating sheet structure
realizes low thermal resistance

® A |lead-free solder is used in terminal plating and power
chip soldering (RoHS directive compliance)

M Line-up

Large-package Series

Corresponds to SC and UV (N-side only) protection Type Ratings maxf(ckHz) d%f,tv'i'ﬁges
® IGBT drive power supply: 552179 SOAE00V fo:
15VDC single power supply (bootstrap supply scheme 20 PS8
f . PS22A72 5A/1200V
® Input interface: Isolat
; . . . solation voltage
5V compatible, high active logic 5500urms clace | PS22A73 10A/1200V
PS22A74 15A/1200V 20 PS8
PS22A76 25A/1200V
PS22A78-E 35A/1200V
M Block diagram (PS21A7% block diagram)
P-side input (PWM)
= > et .
Input signal Input signal Input signal i i i Bootstrap circuit
conditioning | | conditioning | | conditioning —C L e
I Level shifterl I Level shifterl I Level shifterl FJP ﬁ Wy
_G 14 AVAVAV
Protection Protection Protection _Q
circuit (UV) circuit (UV) circuit (UV) N N
|
I Drive circuit l I Drive circuit l I Drive circuit l O DIPIPM™
Inrush limiter ]
P /
AC line input P-side IGBTs U AC output
v /
%} % 7 s\ M
% OGS
[—N% N-side IGBTs
7}7 ! Ls
Vne § Vsc
Flon!
|
: Temp. Output I Drive circuit l
i 7 ; t
{ Ilnpul signal conditioningl I Fo logic l‘—l—~‘ Protection Sgggg\/ﬁ{ggg
i ‘ oirout protection (UV)
|
b nbmb—m0 &-—-0 5]
Vot N-side input (PWM) Fo CFo
output >\L
N
o) o)
Vnc Vb
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Mini DIPPFC™ Series

Mini Dual In-line Package Power Factor Correction Series

H Applications HLine-up
® Air conditioners, general purpose inverters, etc. Mini DIPPEC™ Series
. i Outline
M Internal functions Type Ratings fo drawings
Input voltage | Input current | typ-(kHz) | ™0
® | ow-loss IGBT
® Rectifier circuit 1,831222“ PS51787 20Arms
® IGBT drive circuit 2s00vms 9010 264Vrms 20 20 | PS10
® Control supply under-voltage protection (UV) class ms

M Features

® A lead-free solder is used in terminal plating
(RoHS directive compliance)

® Special IC M63914FP for DIPPFC™ control is available.
The combination with the IC can offer short circuit and over
voltage protection

H Block diagram (PS5178% block diagram)
DIPPFC™
g PS5178% |
P
A A
AC line input
L‘F{
/\/> Reactor
000 3 AC output
— i v
] Inverter circuit
Vb (15V line)
T LT conrolsum s —K
i ontrol supply .
zz K i Under-Voltage —+| 3:2(:3
T %_ protection (UV)
o L
GND A
Nzi
Input signal : D
conditioning N
l GND
lVlN
Control IC
M63914
MCU  |—
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DIPPSC™ Series

Dual In-line Package Partial Switching Circuit Series
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H Applications
® | ow-power home appliances

(air conditioners, washing machines and refrigerators)
® Small-capacity industrial motor drive

H Internal functions
® Inverter part
® For P-side IGBTs:
Drive circuit, high-voltage, high-speed level shifting,
and control supply under-voltage (UV) protection
® For N-side IGBTs:

Drive circuit, control supply under-voltage (UV)
protection, .and short-circuit (SC) protection

M Features
® Built-in PSC (Partial Switching Circuit) for power factor corrector
® QOutputting LVIC temperature by analog signal

® Use of an insulated thermal radiating sheet structure
realizes low thermal resistance.

® A |lead-free solder is used in terminal plating
(RoHS directive compliance)

HLine-up
DIPPSC™ Series

® Error output: ] fo G
Corresponds to SC and UV (N-side only) protection Type Ratings max.(kHz) draL:Niqugs
® IGBT drlve_ power supply: Partial SW part | Inverter part | Inverter part no.
17VEC sm?ledpower supply (bootstrap supply scheme ofaton PS81B93-AEEW | 15A/600V | 8A/600V
can be applied) _ _ _ _ volage | PSBTBSBAMW | 15A/600V | 10A/60OV | | PS11
® |Input interface: 3, 5V compatible, high active logic zlsoovfms PS81B94-AI-W 20A/600V | 15A/600V PS12
® PSC part class PS8IBYS-A-W | 20A/600V | 20A/600V
Drive circuit, control supply under-voltage (UV) protection, -A:Long outer terminal
and Short-circuit (SC) protection -W: Both sides zigzag terminal
Error output for SC and UV protection
H Block diagram (PS81B9% block diagram)
Vac Vai(15Vline)  (pSC part]<};{>[lnverter part)
Fault output i
PSC part input AFo . P-side input (PWM)
e I O ¢ T i MM
{ : Protection Input signal Fo i Input signal Input signal Input signal ‘ i ﬁ
i circuit(UV) | | conditioning logic E conditioning | | conditioning | | conditioning -QL
E I Level shifterl I Level shifterl I Level shifterl i_
: Protection Protection Protection _¢
E circuit (UV) circuit (UV) circuit (UV) T W SR
E I Drive circuit l I Drive circuit l I Drive circuitl M
' C
' /
P!
L L L
AC line input AC line output
Reactor P-side IGBTs
o1/
il % il il (}
4 C
NU .
W N-side IGBTs
A L ANW
Vnc O ' JCIN T
i
{ Temp. Output I Drive circuit l
i T . f
{ [input signal conditioning] [ Fo logic l«l—-‘ Protection Sﬁggﬂ/ﬂf&gg
i 1 ghrout protection (UV)
I
e o= =00 O—0 =
Vor  N-side input (PWM) Fo CFo »T
Fault output '—U—"
6 N4
VN Vb(17V line)
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IPM

Intelligent Power Modules

www.fotorele.net minsk17 @tut.by

In recent years, new demands for ease-of-use and
environmental concerns have been added to the need for
improved performance, miniaturization, compactness and
reduced power loss in motor controllers such as general
purpose inverters and AC servos for industrial equipment.
Mitsubishi Electric is already in production of power modules

such as the 3rd-generation IPM "S Series" and 4th-
generation IPM "S-DASH Series", and now adds the
miniaturized and lightweight 5th-generation "L Series" to its
line-up. The "L Series" incorporates a CSTBT™ chip for
reduced power loss and a new compact package.

M Applications

® Motor control devices
(220VAC/440VAC inverters, servos, etc.)

® DC power supplies such as UPS
& IPMs for photovoltaic generation using solar devices series

M Features (L1/S1 Series)

® | ow-loss by new CSTBT™ chip optimized Vce(sat) vs
Eoff trade-off

® Optimized thermal sensor on chip (Tj sensor)

® Improved of power cycle capability

® Completely lead-free (RoHS directive compliance)

® The package compatible to the L-Series IPM -----L1 Series

® Adoption of new small-package
(50A/600V and 25A/1200V Pin type) ««=-=x=-= L1 Series

H Intelligent Power Modules (L1 Series)

VcEs ) Main Ic (A)
(v) |Comeen terminay 50 75 100 150 200 300
2 Screw PM50CL1A060 PM75CL1A060 PM100CL1A060 PM150CL1A060 PM200CL1A060 PM300CL1A060
Pin PM50CL1B060 PM75CL1B060 PM100CL1B060 PM150CL1B060 — —
600 3g Screw PM50RL1A060 PM75RL1A060 PM100RL1A060 PM150RL1A060 PM200RL1A060 PM300RL1A060
+Brake . PM50RL1B060 _ _
Pin PM50RL1C060 PM75RL1B060 PM100RL1B060 PM150RL1B060
1200V
VcEs . Main Ic (A)
(v) |Comeeton orming 25 50 75 100 150
o Screw PM25CL1A120 PM50CL1A120 PM75CL1A120 PM100CL1A120 PM150CL1A120
Pin PM25CL1B120 PM50CL1B120 PM75CL1B120 — —
1200 3 Screw PM25RL1A120 PM50RL1A120 PM75RL1A120 PM100RL1A120 PM150RL1A120
+Brak . PM25RL1B120
rake| pin PM25RL1C120 PM50RL1B120 PM75RL1B120 — —
B IPM series map
3rd-generation (former) 3rd-generation (latter) 4th-generation 5th-generation
[ S-DASH Series ]
V Series L1 Series
[ S-DASH Servo Series ]
eries

V Series, S-DASH Series, S-DASH Servo Series, L Series, L1 Series, S1 Series are RoHS directive compliance.
S Series are not RoHS directive compliance.
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Intelligent Power Modules
H High-speed intelligent power modules
Tvoe Rating Applicable motor | Output characteristics Built-in functions d(r)alwiir?es
P Vees(V) | Ic(A) rating(kW) Phase | Vac |OC|SC]| UV |OT |BR [PFo|NFo|“2®

PM50RL1A060 50 a7 x| olo]l]o|o|lo|oO]| Pss
PM50RL1B060 x| O|lOo|O|O|O]|O]| P36
PM75RL1A060 75 5575 x| 0Olo|O|O|O]|O]| P35
PM75RL1B060 x| olo|lo|o|o]|O] Pss
PM100RL1A060 100 » x| O0O|l|O|l|O|O|O|O| P35
PM100RL1B060 x| O|lOo|O|O|O]| O] P36
PM150RL1A060 x| 0Olo|O|O|O]|O]| P35
PM150RL1B060 190 15/18.5 x|[o|o|o|o|o]|o] pss

| PM200RL1A060 200 22 x|ololololofol ...

k] PM300RL1A060 300 30 x| o|lOo]l]Oo|O]|O]|O

k4 PM50CL1A060 50 . x| o|lo|lo|x|o|o]| Pss

w| PM50CL1B060 x| olo]lo|x|o|o]| pse
PM75CL1A060 75 5575 x| olo]o|x|o]|oO] pss
PM75CL1B060 x| olo|lo|x|o|o]| P3s
PM100CL1A060 x| olo|lo|x|o|o]| pPss
PM100CL1B060 600 100 B 8 20 s lolololx|olo] P
PM150CL1A060 x| olo]o|x|o]|o] pss
PM150CL1B060 150 19/18.5 x| olo|lo|x|o|o]| P3s
PM200CL1A060 200 22 x|oloJolx]olo] ...
PM300CL1A060 300 30 x|ololo|x]|o]|oO
PM50RL1C060 50 3.7 x| O]l|0O]l]O|O]|O]|O| P39
PM50CS1D060 50 3.7 x|oJ]o]o|x]|x]|oO
PM75CS1D060 75 5.5/7.5 x| o|lo]lo|x]|x]|oO
PM100CS1D060 100 11 x| olo]o|x|x]|O] Pao
PM150CS1D060 150 15/18.5 x|ololo|x]|x]|oO
PM200CS1D060 200 22 x| oloJo|x]|x]|oO
PM200CLA060 200 22 x[oloJo[x[oJoO] ..
PM300CLA060 300 30 x|olo]lo|x]|o]|oO
PM450CLA060 450 37/45 x |oJoJo|x]O]O]| 5
PM600CLA060 600 55 x| ololo|x]|]o]|oO
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OC: Overcurrent protection
SC: Short-circuit protection
UV: Control supply under-voltage
OT: Over-temperature protection

ON1EKTPOHHbIE KOMMOHEHTbI

BR : Elements for braking control
PFo: P-side fault output
NFo: N-side fault output

QO: Built-in integrated
X : Non-integrated

CO CKnaga n noa 3akas
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Intelligent Power Modules
H High-speed intelligent power modules
Type Rating Applicable motor | Output characteristics Built-in functions d%wiirqgs
Vees(V) | Ic(A) rating(kW) Phase Vac |[OC|SC|UV |OT|BR |PFo|NFo| no.
PM50RSD060 50 37 oloj|o|a]Oo|O]|O
PM75RSD060 75 5.5/7.5 0|00 |A|O|O|O|
PM100RSD060 100 11 oO|lo|Oo|A|O|]O]|O
PM150RSD060 150 15/18.5 oloj|o|a]Oo|O]|O
PM200RSD060 200 22 0|00 |AalOJO[O] L,
PM300RSD060 300 30 olojlo|a]Oo|O]|O
PM50CSD060 50 3.7 olo|Oo|a|x|O]|O
PM75CSD060 75 5.5/7.5 olojJolalx|O]O]
PM100CSD060 100 11 olo|o|a|x|O|O
PM150CSD060 150 15/18.5 olo|o|a|x|O]|O
PM200CSD060 200 22 OO0 |alxX|O[O] L,
PM300CSD060 300 30 O|lOo|O|A|x]|]O]|O
PM50RSE060 50 3.7 oOlo|o|a]|O|x]|O
PM75RSE060 75 5.5/7.5 OO |O|Aa]O|IX]|O] .
PM100RSE060 100 11 O|lOo|O|A|O|x]|O
PM150RSE060 600 150 15/18.5 3 220 oO|lo|Oo|Aa]|O|x]|O
PM200RSE060 200 22 OO0 A0 |IX|O] o
PM300RSE060 300 30 oOlo|Oo|a]|O|x]|O
PM50CSE060 50 3.7 oOlo|Oo|a|x|x]|O
PM75CSE060 75 5.5/7.5 OJO O]l x|x]O]| .
PM100CSE060 100 11 olo|Oo|a|x|x]|O
PM150CSE060 150 15/18.5 oOlo|Oo|a]|x|x]|O
PM200CSE060 200 22 OJOJO|AlX|xX]O| .
PM300CSE060 300 30 oOlo|Oo|aAa]|x|x]|O
PM75RVA060 75 5.5/7.5 O|O]O|A|O|O[O] oy
PM100CVA060 100 11 olo|o|a]|x|O]|O
k4 PM150CVA060 150 15 OO O alX |00
g PM200CVA060 200 22 olo|lOo|a|x]|O|O
4 PM300CVA060 300 30 olo|Oo|a|x|O|O]| P27
PM400DVA060 400 37 ; O|lO0|O|A|x]|O]|O]| P28
PM600DVA060 600 45/55 O|lOo|O|Aa|x]|O]|O]| P29

pagvogeTtanu

OC: Overcurrent protection
SC: Short-circuit protection
UV: Control supply under-voltage
OT: Over-temperature protection

PFo: P-side fault output
NFo: N-side fault output

ON1EKTPOHHbIE KOMMOHEHTbI

BR : Elements for braking control

QO: Built-in integrated

A Installed only with N-side
X : Non-integrated

14

CO CKnaga n noa 3akas



r.MuHck 1en.8(017)2005646 www.fotorele.net minsk17@tut.by

IPM

Intelligent Power Modules

440VAC for Line

o Rating Applicable motor | Output characteristics Built-in functions d%lwiiﬂes
yp Vees(V) | Ic(A) rating(kW) Phase | Vac |OC|SC|UV|OT |BR |PFo|NFo|“ 2 ®

PM25RL1A120 5 37 X OlO0O|lO|O]|]O]|O P35
PM25RL1B120 ' X O|lO|O|O|]O]|O P36
PM50RL1A120 50 75 X OlO|O|O|]O]|O P35
PM50RL1B120 ’ X OlO0O|lO|O|]O]|O P36
PM75RL1A120 75 15 X OlO0O|O|O]|]O]|O P35
PM75RL1B120 X OlO|O|O|]O]|O P36
PM100RL1A120 100 18.5/22 X OlO|O|O|]O]|O P37
PM150RL1A120 150 30 X O|lO|O|O|]O]|O

PM25CL1A120 5 37 X OO | O x| O|O P35
PM25CL1B120 ' X OO | O x| O|O P36
PM50CL1A120 50 75 X O|lO | O x| O|O P35
PM50CL1B120 ’ X O|lO | O x| O|O P36
PM75CL1A120 75 15 X OlO | O x| O|O P35
PM75CL1B120 X Ol O | O X | O|O P36
PM100CL1A120 100 18.5/22 X OO | O x| O| O P37
PM150CL1A120 150 30 X O|lO| O x| O| O

PM25RL1C120 25 3.7 X OO | O x| O|O P39

@ PM25CS1D120 25 3.7 X Ol O | O X X | O

'5 PM50CS1D120 50 7.5 X OO | O X X O P40

4 PM75CS1D120 75 15 x| O|O|O|x|x]|O

4 PM100CS1D120 100 18.5/22 X O|lO | O X X O
PM100CLA120 100 18.5/22 X Ol O | O X | O|O P37

.8 PM150CLA120 150 30 X O|lO| O X | O| O

] PM200CLA120 200 37/45 X OO | O x| O| O

(7]

) PM300CLA120 1200 300 55 8 440 X O|lO | O x| O|O P38
PM450CLA120 450 75 X OO | O X | O| O
PM50RSD120 50 7.5 ojlofjlOo|la]O]|]0O|O P2
PM75RSD120 75 15 oOlo|lOo|Aa]O]0O] O
PM100RSD120 100 18.5/22 oloflOo|a]O]0O]|O P3
PM150RSD120 150 30 ojlofjlOo|lAa]O]|]0O|O0O
PM50CSD120 50 7.5 OO |O| A x| O|O P2
PM75CSD120 75 15 OO |O| A x| O|O
PM100CSD120 100 18.5/22 OO |O| A X | O|O P3
PM150CSD120 150 30 OO |O| A X | O|O
PM50RSE120 50 7.5 oOjlo|lO|Aa]|]0O]| X O P31
PM75RSE120 75 15 oOlOo|O| A O] X O
PM100RSE120 100 18.5/22 oOlOo|O|Aa]|]O]| X O P32
PM150RSE120 150 30 oOlOo|O|Aa]|]O]| X O
PM50CSE120 50 7.5 OO |O| A X X O P31
PM75CSE120 75 15 OO |O| A X X O
PM100CSE120 100 18.5/22 OlO|[O| A X X O P32
PM150CSE120 150 30 O|O[O] A X X O
PM50RVA120 50 7.5 ojloflOo|laAa]O]0O|O P25

N PM75CVA120 75 15 OO |O| A x| O|O P26

-% PM100CVA120 100 18.5/22 OO |[O]| A x| O|O

[Z] PM150CVA120 150 30 O|O|0O]| A X | O|O P27

= PM200DVA120 200 30/37 1 OO |O| A X | O|O P28
PM300DVA120 300 45/55 Ol O[O | A X | OO P29

OC: Overcurrent protection BR : Elements for braking control Q: Built-in integrated
SC: Short-circuit protection PFo: P-side fault output A Installed only with N-side
UV: Control supply under-voltage NFo: N-side fault output X : Non-integrated

OT: Over-temperature protection
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IPM

Intelligent Power Modules

For Solar Power

Rating Output characteristics Built-in functions Outline
Type drawings
Vces(V) Ic(A) Phase Vac oC SC uv oT Con PFo NFo no.
PM50B4LA060 X O O O X O O P35
PM50B4LB060 X O O O X O O P36
PM50B5LA060 50 X O O O Ot O O P35
PM50B5LB060 X O O O Ot O O P36
PM50B6LA060 X O O O O:2 O O P35
PM50B6LB X 12 P
50B6LB060 600 5 290 O O O O O O 36
PM75B4LA060 X O O O X O O P35
PM75B4LB060 X O O O X O O P36
PM75B5LA060 75 X O O O O:1 O O P35
PM75B5LB060 X O O O O O O P36
PM75B6LA060 X O O O O:2 O O P35
PM75B6LB060 X O O O O:2 O O P36
OC: Overcurrent protection Con: Step up converter QO: Built-in integrated
SC: Short-circuit protection PFo: P-side fault output X : Non-integrated
UV: Control supply under-voltage NFo: N-side fault output O:1- Built-in 1 converter
OT: Over-temperature protection (O:2- Built-in 2 converter .
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IGBT Modules

Insulated Gate Bipolar Transistor Modules

www.fotorele.net

In the past 15 years since the development of the IGBT as
the industrial power semiconductor switch, performance has
been improved and applications have increased, and now it
has replaced transistors in most electric powered industrial
equipment. Mitsubishi Electric developed the "F Series", a
4th-generation trench IGBT module that delivers power-
savings and noise reduction at the same time. The "NF/A

Series", a 5th-generation IGBT module that adopts the
CSTBT™ chip, combines the characteristics of the popular
planar IGBT and the trench IGBT, and is known for reducing
power loss. The "NFH Series", suitable for higher-frequency
switching-use, has been newly-developed and put into mass
production.

(NF Series)

M Applications M Features

minsk17 @tut.by

® General-purpose inverters
® AC servo amplifiers

® Wind power/solar power
o UPS

® Same outer dimensions as 3rd-generation H Series
® Uses low-loss CSTBT™

® Same driving power as the H Series

® High-speed soft recovery free-wheel diode

® | ow-inductance
(half the value of the H Series)

17
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® High-power cycle lifetime
® | ow thermal resistance

(Utilizes an aluminum nitride ceramic substrate)
® Compliant with RoHS directives

(NFH Series)

H Applications
o CT scanners

M Features
® 5th-generation CSTBT™

o MRIs ® | ow turn-off losses
e Induction heating (below 20% standard 1200V NFH Series)
equipment ® Soft switching turn-off function

® Welding machines
® High-power cycle lifetime

® Compliant with RoHS directives

HIGBT modules series map

® Enhanced inner wiring (skin effect)

3rd-generation (former) 3rd-generation (latter)

4th-generation 5th-generation

NX Series

U Series ]

[ F Series ] NF/A Series

( H Series

[ KA Series ]

[ DUS Series (high-frequency) ] Mega Power Dual

(
(
(
(

NS/ N/ N

NFH Series (high-frequency)

ANEKTPOHHbIE KOMMOHEHTbI
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www.fotorele.net
Insulated Gate Bipolar Transistor Modules
B IGBT modules <NX Series>
Connection Ve lc (A)
(V) 35 50 75 100 150 200 300 400(450) 600 1000
600 CMBOOHX-12A *
H DJ@: _ NX101 _
1200 CM400HX-24A **[CMGOOHX-24A
NX101
% *
R 600 CM300DX-12A *|CMA400DX-12A
D NX201
ol 1200 CM150DX-24A * (CM200DX-24A * CM300IJX-24A*|CM4SUDX-24A* CM600DXL-24A |CM1000DXL-24A
NX201 NXL21
. 600 CM100RX-12A * {CM150RX-12A *|CM2[]I]RX-1 W*
|
o SESEE 1200 CM75RX-24A * |CM100RX-24A *
NX701
. 600 CM75MX-12A * |CM1 00MX-12A *
M E‘iti( NXMO1
oK Lfekdord 1200 CM35MX-24A * | CM5ONMX-24A * | CM75MX-24A *
NXMO1
*%: Built-in NTC thermistor
B IGBT modules <NF Series>
Connection VB lc (A)
(V) 50 75 100 150 200 300 400 600
600 CM150DY-12NF | CM200DY-12NF | CM300DY-12NF | CM400DY-12NF |CM600DY-12NF
D ol N201 N202 N203
ol 1200 CM100DY-24NF | CM150DY-24NF | CM200DY-24NF | CM300DY-24NF | CM400DY-24NF |CM600DU-24NF
N201 N202 N203 U205
° 600 CM75TL-12NF | CM100TL-12NF | CM150TL-12NF | CM200TL-12NF
T SN NN NF601 NF602
ol 1200 CM50TL-24NF | CM75TL-24NF |CM100TL-24NF CM150TL-24NF | CM200TL-24NF
° NF601 NF602
. 600 CM75RL-12NF |CM100RL-12NF CM150RL-12NF | CM200RL-12NF
R S CE NF601 NF602
& SESEE 1200 CM50RL-24NF | CM75RL-24NF |CM1I]I]RL-24NF CM150RL-24NF | CM200RL-24NF
NF601 NF602

B IGBT modules <For high-frequency switching use (NFH Series / F Series DUS)>

Connection M lc (A)
(V) 100 150 200 300 400 600
600 CM100DUS-12F * CM150DUS-12F * CM200DU-12NFH CM300DU-12NFH CM400DU-12NFH CM600DU-12NFH
D ol U203 U201 U206
ol 1200 CM100DU-24NFH | CM150DU-24NFH CM200DU-24NFH CM300DU-24NFH CM400DU-24NFH CM600DU-24NFH
U203 U201 U206
#&: High-speed turn-off F Series
B IGBT modules <A Series>
Connection pss le (A)
(V) 100 150 200 300 400 600
CM400HA-24A * CM600HA-24A *
H106
1200
H ”@ CMBOOHB-24A *
H107
D ”% 1200 CM100DY-24A CM150DY-24A CM200DY-24A CM300DY-24A CM400DY-24A CM600DY-24A
el
N201 N202 N203
#%: Not RoHS directive compliant
@® Numbers H106, H107, U201, U203, U205, U206, N201 to N203, NF601, NF602, NX101, NX201, NX701, NXMO1, NXL21 are recorded with
product names to show the outline drawing numbers
3NEKTPOHHbIE KOMMOHEHTbI
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IGBT Modules

Insulated Gate Bipolar Transistor Modules

B IGBT modules <Mega Power Dual>

Connection Veces Ic (A)
(V) 900 1000 1400
1200 CM900DU-24NF * CM1400DU-24NF *
oJ
D N204 N204
*
*% 1700 CM1000DU-34NF
N204

#&: Not RoHS directive compliant

B IGBT modules <1700V Dual>

Connection Wiz lc (A)
(V) 75 100 150 200 300 400
D “% 1700 CM75DY-34A CM100DY-34A CM150DY-34A CM200DY-34A CM300DY-34A CM400DY-34A
ol
N201 N202 N203 N205

B IGBT modules <F Series>

Connection VeSS lc (A)
(V) 50 75 100 150 200 300(350) 400(450) 600
250 CM450HA-5F | SMEOOHA-SE
H105 H106
CM600HU-12F
H o 600 U101
1200 CM400HU-24F | CM600HU-24F
U101 U102
250 CM350DU-5F | CM400DU-5F | CM600DU-5F
o U202 U201 U202
D 600 CM75DU-12F | CM100DU-12F | CM150DU-12F | CM200DU-12F | CM300DU-12F | CM400DU-12F
U203 U201
o 1200 CM50DU-24F | CM75DU-24F |CM1OODU-24F CM150DU-24F | CM200DU-24F | CM300DU-24F | CM400DU-24F | CM600DU-24F
U203 U201 U202 U204 U205
- CM75TU-12F | CM100TU-12F | CM150TU-12F | CM200TU-12F
T 1T U601 U602
NN EN ¢ 1200 CM50TU-24F | CM75TU-24F |CM1UUTU-24F
: U601 U602
B IGBT modules <For brake systems>
Connection W lc (A)
(V) 50 75 100 150 200 300
600 CM75E3U-12H * CM100E3U-12H * CM150E3U-12H * | CM200E3U-12NF * | CM300E3U-12H *
E3 U111 U112
oJ 1200 CM50E3U-24H * CM75E3U-24H * | CM100E3U-24NF * | CM150E3U-24H *
[VERE U112

*&: Production on orders

B IGBT modules <KA Series>

Connection Vs I (A)
(V) 50 75 100 150 200 300 400
D “% 1700 CM100DU-34KA | CM150DU-34KA | CM200DU-34KA | CM300DU-34KA | CM400DU-34KA
ol
U201 U202 U205

<

- : :EG 1700 | CMSOTU-34KA | CM75TU-34KA

U602

@® Numbers H105, H106, U101, U102, U111, U112, U201 to U205, U601, U602,
N201 to N205 are recorded with product names to show the outline drawing numbers
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IGBT Modules

Insulated Gate Bipolar Transistor Modules

B IGBT modules <U Series>

_1arm to2arms
Connection el lc (A)

(V) 50 75 100 150 200 300 400 600
600 CM600HU-12H

H N U101
KE 1200 CM400HU-24H | CM600HU-24H

U101 U102

CM75DU-12H | CM100DU-12H | CM150DU-12H | CM200DU-12H | CM300DU-12H | CM400DU-12H
5 o 600 U203 U201
ol 1200 CM50DU-24H | CM75DU-24H | CM100DU-24H | CM150DU-24H | CM200DU-24H | CM300DU-24H
U203 U201 U202

. VcEs Ic (A)
Connection (V) 50 75 100 150 200
B 600 CM75BU-12H | CM100BU-12H
U401
600 CM75TU-12H | CM100TU-12H | CM150TU-12H | CM200TU-12H
T U601 U602
1200 |_CMS0TU-24H | CM75TU-24H | cm100TU-24H
U601 U602

@ Numbers U101, U102, U201 to U203, U401, U601 and U602 are recorded
with product names to show the outline drawing numbers
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Power MOSFET Modules

Circuits which made from parallel connection of low-voltage
IGBT module and discrete MOSFET up to now are mainly
used by the electric power conversion equipment for drives
motors, typically like a battery drive forklift.

H Applications
® Battery forklift
o UPS

H Features

® Using low-loss trench MOSFET chip

® Using connector terminal for gate source
® Built-in temperature sensor

® Completely lead-free
(RoHS directive compliance)

B Power MOSFET modules

However, the ease of an assembly, the miniaturization of
equipment, and the improvement in reliability are being
strongly required recently. The line-up of the low-voltage
MOSFET module has been realized corresponding to such
a large-capacity and low-voltage use.

Connection Vo Io (A)
(V) 100 200 300
75 FM200TU-07A FM400TU-07A FMBOOTU-07A
F601
- 100 FM200TU-2A | Fm4gg:1u-2A | FMBOOTU-2A
150 FM200TU-3A | FM400TU-3A | FMB00TU-3A
F601

ANEKTPOHHbIE KOMMOHEHTbI

® Numbers F601 is recorded with product names to show the outline drawing number
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Diode Modules

[ ] High-speed diode modules | Not RoHS directive compliant (Except. RM25HG-24S, RM50HG-12S, RM35HG-34S*

. VRRM Inc (A)
Connection
V) 20(25) 50(35) 100 200 250 300 400/450
250/500 RM250HA-10F [ R1 RM450HA-5H | R23
RM50HA-12F | R3
600 |RM20HA-12F R |RM50HG-125%| R4 RM100HA-12F
H o—iq¢—o 1000 [RM20HA-20F RM50HA-20F RM100HA-20F | R3 |RM200HA-20F
1200 |RM2OHA-24E | B2 | omsona-24F | " |RM100HA-24F RM200HA-24F | ° RM300HA-24F | R1 |RM4OOHA-24S | Re
RM25HG-245*" R4 3 3
1700 RM35HG-348*"| R4
300 |RM20CA-6S x RM50CA-6S *
450 RM300CA-9W *2 R24
RM20CA-12F RM50CA-12F
c P 600 |rmaoca-128 RM50CA-12S RAY100CA-12F
1000 [RM20CA-20F RMSpCA-20r RM100CA-20F | RS
1200 [RM20CA-24F RM50CA-24F RM100CA-24F
300 |RM20C1A-6S < RMS50C1A-6S % | Rs
RM20C1A-12F RM50C1A-12F
o H{I}H 600 |RM20C1A-125 | ©° |RM50C1A-125 RM100C1A-12F
1000 [RM20C1A-20F RspC 208 RM100c1A-20F | °°
1200 [RM20C1A-24F RM50C1A-24F RM100C1A-24F
600 RM20DA-12F RM50DA-12F
RM20DA-128 RM50DA-128
D l 1000 [RM20DA-20F RM200DA-20F R7
1200 [RM20DA-24F RM200DA-24F
Note: "F" at the end of type name means the high-speed diode module for the transistor modules #1: For the snubber circuit of IGBT modules and IPMs
"H" or "S" at the end of type name means the super high-speed diode module for the MOSFET #2: Exclusive use for welder
or IGBT modules X: Plan for production discontinue
H Diode modules | RoHS directive compliant
IF(av) (A) / lo (A
Connection | VARM V) (A) /1o (A)
(V) 20 30 40 50 60 100 150 250 500
400 RMS00HA-M
H 800 RMS00HA-H
1200 Rs0orA-24 | P
1600 RM500HA-2H
400 RM30DZ-M R RM60DZ-M RI100DZ-M RM150DZ-M RM250DZ-M RIM500DZ-M
D 800 RM30DZ-H ° RM60DZ-H RI100DZ-H RM150DZ-H RM2500Z-H RM500DZ-H R12
1200 RM30DZ-24 R10 RM60DZ-24 RM100DZ-24 RM150DZ-24 RM2500Z-24 RM500DZ-24
1600 RM30DZ-2H RM60DZ-2H Ro RI100DZ-2H RO RM1500Z-2H RM250DZ-2H RIM500DZ-2H
400 RM30CZ-M R RM60CZ-M RIM100CZ-M RM150CZ-M RM250CZ-M
c 800 RM30CZ-H ° RM60CZ-H RM100CZ-H RM150CZ-H R11 RM2500Z-H R11
1200 RM30CZ-24 R10 RM60CZ-24 RM1000Z-24 RM1500Z-24 RM2500Z-24
1600 RM30CZ-2H RM60CZ-2H RM100CZ-2H RM150CZ-2H RM250CZ-2H
400 RM150UZ-M RM250UZ-M > RM500UZ-M
U 800 RM150UZ-H RM250UZ-H RM500UZ-H Ri2
1200 RM150UZ-24 RM250UZ-24 RIM500UZ-24
1600 RM150UZ-2H RM250UZ-2H RM500UZ-2H
D2 D—§ 2000 RM50D2Z-40 | R10 RM100D2Z-40 | R10
RM30TA-M |R16
RM75TC-M |R19
T 400 (RM10TA-M RM15TA-M RM20TPM-M < RM30TB-M x | R17 | RM50TC-M
"'E o RM3OTPM-M x | R20 RM75TPM-M | R22
o 20 RM30TA-H |R16
£ ] ' RM75TC-H |R19
§ 800 |RM10TA-H R13 RM15TA-H R13 RM20TPM-H EMZ?UOTTP?VII.II-I S% RM50TC-H R1s|RMTSTPM-H | R22
=
a RM20TA-24 x | R15 RM75TC-24 |R19
5 1200 (RMHOTA-24|  (RM15TA-24| |pworowsr | Roy RM30TC-24 » RMSOTC-24 | |au7sToin24 | Reo
8 1600 [RM1OTA2H|  [RwsTA2H| | FWATRE RIS RMAOTC2H|  [Rmsorczn | |FNTOTC2H 1o
2000 RM15TC-40 |R14 RM30TC-40 x |R14
X: Plan for production discontinue
H New diode modules | RoHS directive compliant |
. VRRM lo (A)
Connection
v) 7 24 12 36
Y ¥ Y 800 RM20TNA-H R25 RM30TNA-H R25
TN L 8B 4 J_ir
133 1600 RM10TN-2H ‘ R25 RM25TN-2H R25

® Numbers from R1 to R25 are recorded with product names
to show the outline drawing numbers
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Thyristor Modules
H Thyristor modules
Connection Vram oty ()
(V) 20 25 55 90 130 150 200 400
400 TM400HA-M
@:% 800 TM400HA-H
H T
1200 TMA400HA-24
1600 TMA400HA-2H
%% on 400 | TM20DA-M T2 TM25DZ-M T3 TM55DZ-M T3 TM90DZ-M T3 TM130DZ-M TM200DZ-M TM400DZ-M
D . 800 | TM20DA-H TM25DZ-H TM55DZ-H TM90DZ-H TM130DZ-H TM200DZ-H TM400DZ-H
»; 1200 TM25DZ-24 4 TM55DZ-24 T4 TM90DZ-24 4 TM130DZ-24 TM200DZ-24 TM400DZ-24
1600 TM25DZ-2H TM55DZ-2H TM90DZ-2H TM130DZ-2H TM200DZ-2H TM400DZ-2H
400 TM25CZ-M T3 TM55CZ-M T3 TM90CZ-M T3 TM130CZ-M > TM200CZ-M TM400CZ-M
c ? 800 TM25CZ-H TM55CZ-H TM90CZ-H TM130CZ-H 15 TM200CZ-H Ts TM400CZ-H
1200 TM25CZ-24 T4 TM55CZ-24 T4 TM90CZ-24 4 TM130CZ-24 TM200CZ-24 TM400CZ-24
1600 TM25CZ-2H TM55CZ-2H TM90CZ-2H TM130CZ-2H TM200CZ-2H TM400CZ-2H T6
400 TM130PZ-M TM200PZ-M > TM400PZ-M
p % 800 TM130PZ-H TM200PZ-H TM400PZ-H
1200 TM130PZ-24 TM200PZ-24 TM400PZ-24
1600 TM130PZ-2H TM200PZ-2H TM400PZ-2H
400 TM400UZ-M
U E 800 TM400UZ-H
1200 TM400UZ-24
1600 TMA400UZ-2H
P9 ra 400 | TM20RA-M . TM25RZ-M T8 TM55RZ-M T8 TMI0RZ-M T8 TM130RZ-M TM200RZ-Mx
R 800 | TM20RA-H TM25RZ-H TMS5RZ-H TM9ORZ-H TM130RZ-H TM200RZ-H
:-r Rz 1200 TM25RZ-24 To TM55RZ-24 To TM90RZ-24 T TM130RZ-24 TM200RZ-24
1600 TM25RZ-2H TM55RZ-2H TM90-RZ-2H TM130RZ-2H TM200RZ-2H
400 TM25EZ-M T8 TMS5EZ-M T8 TMI0EZ-M T8 TM130EZ-M > TM200EZ-M <
E E 800 TM25EZ-H TMS5EZ-H TM90EZ-H TM130EZ-H * Ts TM200EZ-H Ts
1200 TM25EZ-24 9 TMB5EZ-24 T9 TMI0EZ-24 T TM130EZ-24 = TM200EZ-24
1600 TM25EZ-2H TMS5EZ-2H TMI0EZ-2H TM130EZ-2H ~ TM200EZ-2H
400 TM130GZ-Mx TM200GZ-Mx
. % 800 TM1306Z-H TM200GZ-H
1200 TM1306Z-24 TM2006Z-24
1600 TM1306Z-2H TM200GZ-2H
&1 #1 %3 X &1 k4
ger e 400 | TM10T3B-M TM15T3A-M TM25T3A-M
T3] i T10 T11 T
T *1 1 %3 1 4
421 800 | TM10T3B-H TM15T3A-H TM25T3A-H
&1 k4 #2 &2
300 TM60SA-6 | T12( TMIOSA-6 |T12 TM1508A-6 | T14
S w $1 k4 W2 k5
400 TMBO0SZ-M | T13| TM100SZ-M |T13

#1: DC output current

#%2: Non-isolation

X: Plan for production discontinue
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® Numbers from T1 to T14 are recorded with product names

to show the outline drawing numbers
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B Power modules outline drawings (unit: mm)
PS3 “super-mini DIPIPM™ ver. 4 |PS6,” Mini DIPIPM™ Ver. 3
PS2196%-4S/-ST PS2156%-SP
PS21963-4ES/-EST
38:05
20x1.778(=35.56) 1.778x26 (=46.226)
177852 8e00 16-0.5 ~ppes b dd d A a g !
NN iy B - dhsnonAnd ek Ak AR AR fhIAT
il bbbl bl (AL _' & < === T ©
“}Iiﬁ i Type namie, Lot No. g il
™ ‘ [l 233
DIPIPM e
N Q,?:\.@ o % B’)??\lgame ) 4 N R
Dual In-Line Package ) B}
Intelligent Power Modules S ULICILILIL L E al o
028, 0 Luj .67, |.762,1 762 | 762 ‘ gT
;:Lz's‘”“ [ 14x2.54(=35.56) ~-808\ac12 | 15;22 "
42+015
05,.. ,..05 =
05 T 05 —}28 .08
Ll
HEAT SINK SIDE/ ?‘ . ear sk soe
PS1 “super-mini DIPIPM™ ver. 4 |PS4 “super-mini DIPIPM™ ver.4  |PS7 “Large DIPIPM™ Ver. 3
PS219%%-4/-4A/-T/-AT PS219%%-4W/-TW PS21869-P/-AP
PS219%3-4E/-4AE/-ET/-AET PS219%3-4EW/-ETW
38+0.5 38:0.5
20%1.778(=35.56) 20%1.778(=35.56) 27x28(=756)
0.28 35+03 0.28 35:03 2.8+03
1.778+02 16-0.5 1.778%02 16-0.5 °9 @9 24
H _ IR R H N slel | (85) [ | (14.4) (17.6) | e
7 \\\\\\\\\\\\i\i\i\i‘: ” ‘\‘\‘\‘\‘\‘\i\i\i\i‘: 3/9 27‘1»*1»*1»*1hﬁﬁ1»«1“3§ﬁhhﬁhh:-_/#
2-¢4.5+02 | ; AEJ
A {4 E A {‘i E gl ,,\@,, i Type name, Lot No. \E g
22 o an || Type name 7\ & &2 P (or || Tybe name| S\ & %%j o o (6
V|| s V| s LRI
s H H i i @ i @ R H 2 ] 5 i) u I L“_\ I L#‘ I L#‘ R l‘ 2 (15 85103!10:03 !10:03 !10:03! 20+03 !
254%'ﬁ [ A rror ;lM 4-C1.2 E M' [ [ [ | JM 4-C1.2 6703
TN 14x2.54(=35.56) 2.54:025 14%2.54(35.56) 7905
05,05
105 0.5 105
.05 05
L I L WL up 5
E i : )4 % R
HEAT SINK SIDE HEAT SINK SIDE "\_HEAT SINK SIDE
3% In the case of -A, this length is 14.0mm 3% In the case of -AP, this length is 16.0mm
PS2 “super-mini DiPIPM™ ver.4  |PSS,Mini DIPIPM™ ver. 3 PS8 "Large DIPIPM™ Ver. 4
PS219%%-4C/-CT PS2156%-P PS21A79 PS22A72 PS22A74
PS219%3-4CE/-CET PS21A7A PS22A73 PS22A76
PS22A78-E
X 26 (=46. A =254+03
PR (=) [ Tizrswes 1TTEX20 A0220) B=5.08:03
0.28 35:03 ) ) ) ) ‘ ‘ i B, B, B, B, B, (2.54x10)
fjisos 24A4BAANDA81A% 40 801 Ab AT |
! AR 33% Type name, Lot No. % i‘%PTHQL o 7,81‘,01 & ‘js,j, & ,21,, ] %
| 23 1 3 ! 32
) o @ O_0.0 .0 0o @: E o I Tyge nang, Lotgo /£ 204502
= a3 N
o [ar | | Type name| 1\ & \ g J D °
o o Code | | Lot No. 2 = =
SN, ] - - B H O OH E
‘Bk Hu 1 I#‘ } I#‘ I#‘ } H-.‘ } ‘ } 2 gy }‘Ey LE}J @ g m* 10+03|10+03 10:0.3‘10:03 10-03|10x03
028 PR \ac1e 762:03 4»52‘ o‘T 70:03
25400, || e A 7.62x4 (=30.48) 7905
14x2.54(=35.56) (41)
42+015
105 49
»ﬂﬁ *ﬁﬁ _
= ) éI b < I | >£] i
HEAT SINK SIDE HEAT SINK SIDE
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P$12 “pippsc

PS9, 7| arge DIPIPM™ Ver. 3.5
PS21265-P/-AP PS81B93-EW PS81B94-W
PS21267-P/-AP PS81B93-W PS81B95-W

28x1.778 = (49.784)
27x2.8(=75.6) ‘ 46 +03 3.25
2.8+03 1.778+025 12-0.4202 12-0.5
] | I
bl bl ok ot L L wllallaftallallioll!y ”Mn
i e — il A I
9 - 2-23.3
Ty Lot No. 2 f
U 7ol Bt i I 7| irfoese e
e | e o
10:0.310:0.310:03‘ 20+0.3 | @O o og
600 ALU;“« w“%’” VW;%’;HQ
| | | ‘-0_6‘ | |
2.54 +0.25 L 348 0.
2.54><185=0(455.72)
- 52.5+05
. 0 alte 08

(71) \

3% In the case of -AP, this length is 16.0mm

HEAT SINK SIDE

b os ,

g i g
e

| [~

PS10,\ini DIPIPM™ Ver. 4
PS21765
PS21767/-V
(11x1.78) 4.32-00

—pful.78202 317802

o o

DIPPFC™
PS51787
PS51789

2.04:03

.
4.32:02
[ e1.7802

]
a | 5w22
(DEPTH2.6)

o | Type name, Lot No. :

2-93.3

0 0 O ©O

fany
\ %

31

o)

15.5

ode
38 o

€J°0

By B B O
‘G.Gtﬂal 7‘6210.3! 7.62:03|7.62.

+03| 7.62:03)

H i

3.3:03 13.310.3

46-02

.95:0.31

52.5

0.6
1

12
Al

Note: All outer lead terminals are with lead free solder (Sn-Cu) plating

PS11,”pippsc™
PS81B93-AE
PS81B93-A

28x1.778 = (49.784)

PS81B94-A
PS81B95-A

3.25

46 +0.3

1.778+025
22-0.5,

27+05

(¢]

jﬁdﬁég@ggfﬁ H 1A g0 Anog:

D000+ 00D

© QR i !
- Code Type name, Lot No. !
[ o

,,,,,,,,,,,,,,

.10.5
0.4+o.

2

| £

R T AT A i
st Lt |

2.54x18 = (45.72)

52.5+05

0.4

4o 05

2-33.3
| £-99.9

L———

AU L
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(unit: mm)
P25 pmsorvai2o P28 pm200DVA120
PM75RVA060 PM400DVA060
PM100CVA060
110
—|75 95+0.25
17 |20TYP. 120
I t /D\a-S.S
— — N ) 106 +0.25 4TYP.
(o) 6] 181 {6 s (o) g _
g L o,
[:] -t @ .
~ e < wn L o
Intelligent Power Modules ~| |10 NN o PLAGES)
@l @ @lﬁ@ M6 NUTS-3 TYP.
M5 NUTS B‘I?—YSPS)
(6TYP)
737 14.6+0. 3‘ 14 14 14
[ ] Lo Tt o .
e e o T Er— | =
gl iy .
N[e M G g [ | =] | ®
*ﬂ’
P2 pms0,75,100,150csp/rsposo | P26, pm75,100cvA120 P29 “pm3oopva120
PM50,75CSD/RSD120 PM150,200CVA060 PM600DVA060
120
955t 4955 ] 105025
170232 32 32 62 Mgfé\‘ST'NG 78 L i 120
2 3.22 |L]101[[701{[|10 — T . PN 2 106+025 'Dia-6.5"
& ﬁ'ﬂ H \!\ HHH X T 1514 E'rs Ea |£ i awi)s
N a n \&] t < 0.64 SQ PIN
T ® % . .
8 o % 8 | E ° § g
of " % s B § 7e :{
o} ° — [zTve %n% i %“0 PLS)
~ Dia-3.5
. (2 PLS)
‘ ‘ ‘ Ms(a’#UYLS) 28 28 |, 31.]3
19.5 "5 M5 NUTS @TYR)
TYP. (5TYP)
852 ‘14.6+M" ‘ 18 18 ‘ 18 ‘
_ - . == = =
§ Tt 4? —
¥
P3 pm200,300cSD/RSD060 P27 /pm1socvai20 P31 pms0,75,100,150CSE/RSE060
PM100,150CSD/RSD120 PM300CVA060 PM50,75CSE/RSE120
« 135
120.5+0.25
05 12105%2 i; 5 &‘gﬁil\fsirll\l(i ‘%’ l ‘ ;;?;‘5
.65 ) LABEL HOLE:! _ — i L — 4955
C } + T ] PN S 2050 2254 2254 6254
3 :3 .@ ||||||||||||||| T N4 = hid @715 Ea Ig f B %ébgm e Mgt’é\g NG
: &) el ool ’ ==l t&% Sf= 2 &)
66.44 of ol § L
R 7 82 ek § |
s I3 103 ] N
e ® ! 2 lg
0 26 26 4-Ro — ‘ =
6-M5 NUTS : Lﬁ’ vl 5‘ 6-M5 SUT%
rorst 10005 a‘”'smr‘ 166[170464 2-32.54
. . [ . ) :g —
. B ; = Sl of of el ﬁ _
S Nm ‘ ; 7 - =~ T
I
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P32 pM200,300CSE/RSE060

P37 pM200,300CLA/CL1A/RL1A060

P40 ' pms0,75,100,150,200CS1D060

PM100,150CSE/RSE120 PM100,150CLA/CL1A/RL1A120 PM25,50,75,100CS1D120
i 135 |
1210?2 i; 5 :A-OgLJSN?'ING 6-M56.05 26 ., 26 : 10+0 X 405 l£05 7 110260+o 3
0503|357 LABEL HOLES NUTS 105 105 \<°—»\ N
N — = ol e | e 3 3 3
a4«
of B o &\ =i 5‘.’{ || 43 23.79 _ Q10481 10.16 11016 5-2.54
B 322 \ “mws“ mws".mws. .J 7@ L’\ | | |
HH— e 4 © \4 o - I I I T
< 2254 2254 2254 ezsﬂ _’ 2 @ f Jeasesizpenszizensis: D J 2.95.5
pa o al ) St ‘J.?_l _L 7 L] i D | MOUNTING
] — - —— & S (58 HO) e T @
A ejhm T — — . R 2- )
(€ ‘ @ ofsi1s 2 _‘E PRET
o 4 I o
5 ' 105 25 @,“’i N | g [oF D D ) L i) ,_t
- _ e o de et of 7L 5-M4 NUT
= = ww\z \o \s |\1 (@] = 150,19 Jo19 ]9 19 SCREWING
S v A v DEPTH 7.5
515 26 | 26 4-R6 4-95.5 3015 |1 ]
‘ ! ' MOUNTING 5 - 150,64
6-M5 NUTS NoLES © o ."_7 -
2-925 1905 N _j”
28254 16-00.64 f T i
f = o ! ! 3
o | | <
25 \ o 5§ (- gadle 58 }’ LABEL l} i
7 F] 35 5
& w‘:rl : 5 f
P35 pmso0,75,100,150cL1A/RL1A060 | P38 PM200,300,450cLA120
PM25,50,75CL1A/RL1A120 PM450,600CLA060
PM50,75B4/B5/B6LA060 7o
i 162
6
11 120
7 106
3.25
19.75 ||_16__16__16_15.25 2-955
1975 52 |32 [32 |62 MOUNTING
‘ HOLES g | [3184 31184 31.84
S 32|, 3254|322| 3254|822| 3254 ol
T $ 0 of Do {1 el 25 QB3
ST Iz s P Bl 8e 2
D o o a Y Y Y A
o ?) @i (|7 8 |21, || 3254 | 21 || 3254 21, || 3254
N 375 53.75 50 53.75
[ Il & -
™ g .
s 9__ N N altier /'5.¢ .
s/l O —=s 2
1075 = =
NUTS 12 2l 2]l (2]l 12l [112]] |12
32.75 23 23 23T 8-25.5 At il I Lt B i I i M i
=1 ‘ MOUNTING 17|37 |17|37] |37]]17]
z HOLES
E
a
o
=
&
é 6825 240064
o o ©
EE

P36 pms0,75,100,150CL1B/RL1B060
PM25.50,75CL1B/RL1B120

PM50,75B4/B5/B6LB060
120
7 106=0.25
19.75 66.5
325 | 16,16, 16, 15.25 AZA-(r)aUSN%NG
3-2 32 [32 [62 HouT
. o
<~ H |r
<. i | ﬁ
— &
8 {9 @I o113
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< | ] &
. |
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(unit: mm)
H107 ~cmeooHB-24A U111~ cmsoe3u-24H
CM75E3U-12H,-24H
CM100E3U-12H,-24NF
CM150E3U-12H
CM200E3U-12NF
110 4-¢6.5
93+025 "MOUNTING
HOLES
@k: [ Yem—) ::ms
E:l D C C] -’ 17 23 23
: (] —

80

— I

200
:

—
U O] Uu

48

IGBT Module &
Insuluh.ad Gate Bipolar O —o— 0] B H[le £

A\ | S e
24
]
]
n T
|
v
-
2|
)
S0
Iy
11
gl
134+

Transistor Modules ol 21 2 |15 ‘ 2 MOUNTING
2-M8 NUTS (6.5 Dia.)
2-M4 NUTS a-msnuTs 12 ‘13.5‘
25—+ 25—

16 25

o] [] | |__ Egi : [ﬁ N
:L:: LABEL 3 8 LABE 4 él
S 1 + 1
H105,” cmasoHA-5F U101 cmeooHU-12H,-12F U112~ cm1s0E3U-24H
CM400HU-24H,-24F CM300E3U-12H
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80 5 2 93:”529 P Dia-65 93:025
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e D)
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U601

U202~ cm200DuU-34KA U205, cm3o00,400DU-34KA CM50TU-24H,-24F
CM300DU-24H,-24F CM600DU-24F,-24NF CM75TU-12H,-12F
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(8.5) 931:325 (8.5 9;00725
® ® | e ’-—T fAemooTING
7 aosiizs g N 11 ﬁ;‘ 1) 21 7“12 144 Hoe
17 o o et A ‘o
- e ds ® |[§||@ -
oLl = ——— ko gt o =
4 | PR e | e I o] ol -2
o (_19 S g @ o (65Dia) 8 §D’%§l d B4 M ﬁ;’ﬁlt“ ol 8
= £ i - 7|8 4
(; U HLJH L | ‘}‘? 4-¢6.5 MOUTING, 14 1 1 ¥
7 - HOLES T 25<T> 25T21 5 e T T L
3-M5 NUTS 12 ‘13_5,‘ 3-M6 NUTS, o | I@I |D]| Qﬁf
25~ 25—~ |+ 25 TAB#110, 5-M5 NUTS 11‘ 21.7”11 217 11k0-8
“i’ S ‘ =08 18..7,.18_.7._18_  TAB#110.t=0.5 23 Lﬁ»‘ B0,
. e ==l == ar
g o 23 N fl b5
: K : ppmamad,
i )
U204~ cmaoopu-24F U401, czs,100BU-12H N201,” cm75DY-34A
CM100DY-24NF,-24A,-34A
72 CM150DY-12NF,-24NF,-24A
140 85:029 D NG CM200DY-12NF,-24A
o0 m <, oLEs) CM300DY-12NF
36 43.8 13.8/11.5 1180 44 % Q
jjj p o Z i L| = : T,
G’L, e _ 5 . /‘ﬁ q -
o 26 26 26 x = 2 f\"‘ 8 0| o P} Ii O O O "(—: ©
< L Q I A4 A4 § LLJ -
S0 1o [l €] .| B S {
Bl 7 A EN L (6] ° N @]\ v
© 1 - @fﬁi :’ |e L?J & 2| a2 |12 S\\éﬂﬁMﬂé
o 3-M8 NUTS 4-M4 NUTS ¢ 4-M4 NUTS l‘g ‘ h‘g - 80025
N [&] i 19'& 05 L 2-96.5 MOUNTING HOLES
@: 0 175
ﬂ = r— (—\ TAB#110, 16,7, 16_,7,_16 os
MOUNTING HOLES LABEL 15515 ) =05 |
I y g I A AA Af = 5:$ l-'|—|:'LABE'-'|—|:L f
fa g =0
Erlz 3 — 4 P N I A"/ |
T T °°T‘“ 41
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(unit: mm)
N202 cm1s0DY-34A N205,“cmaooDy-32A NX101,” cmaooHx-24A
CM200DY-24NF,-34A CM600HX-12A,-24A
CM300DY-24A
CM400DY-12NF
130 10
4065 N R TR E 12
=) L 121.7 |
o /%S'MS NUTS _>J © i = (135 1100 135
[ L ool 945 4-M6
) 9 & o St ] NUTS
%@E‘% o L o Jlo JILo) | dsgz | e I- EEINE
215 25 25 24 ] Nan : 24
9 GH—"s 1],
4-86.5 MOUNTING HOLES o s HOLES

TAB#110,

18 _,7,.18 7, 18 t=0.5

14”14”14

o } } }
[=} LABEL
(3]

123
(SCREWING DEPTH)

1743

E
H

J
245% 5

._.
35%0s

# All dimensions with a tolerance of

N203 ' cm300DY-24NF,-34A NF601,”cmsoTL/RL-24NF NX201”cm150Dx-24A
CM400DY-24NF,-24A CM75TL/RL-12NF,-24NF CM200DX-24A
CM600DY-12NF,-24A CM100TL/RL-12NF,-24NF CM300DX-12A,-24A

CM150TL/RL-12NF CM400DX-12A
CM450DX-24A
110 152
114 9j‘1jjs 14, i 120 2.05.5 | 112?7 |
T 7 108:08 MOUNTING (o9 11005 (9
Cy © LR BN liase, 4078 17 17 HOLES - o e
| o ~He s B NUTS
8|4 ffﬂ—e o 8[ 19 : ampt vitlﬁ% S o axs il
y P e o ]| # R 1?1 ; = @%ég‘g
— . rinEpE e —=) e e
7z}ﬁ/ F% s wors)| 12| [12] [2] [12 = el 268 =}
3-M6 NUTS 25 25 |.215 &A‘Eﬁ'm ety ‘I:/;g%IiTING
4-96.5 MOUNTING HOLES _ HoLes
TAB#110, - o 883 &
e { 05 E Bos  zo gy gg £
T de | e | AT i
o . # All dimensions with a tolerance of
N204,”cmg00,1400DU-24NF NF602,” cm1s0TL/RL-24NF NX701” cmzsRx-24A
CM1000DU-34NF CM200TL/RL-12NF,-24NF CM100RX-12A,-24A
CM150RX-12A
CM200RX-12A
150 ‘
137.5+0.25 | o
e AR (6.05), 111::50.5 (6.05) &@L — )
g — 52 26 B (RRRRAREE
5 O O Of ~ 105 105 105 o@be 3 88 Ny g ol
off IR Ul - SEnmere:
[E =4 = o] [ [ef] 23 PR
2 =i g e e o
T s a8 - 11005
Ny 0| T — | 3F 4-5.5
2 o, | Bl
i % j—‘ re) ﬁo ™~ ™ 34 13 e —
Zﬂ@ ol @ 8’\77 g e . B g%, —I~ 12 7m
| ©0 erﬂmleev\ A—alg L &l f} - - £ % | € g aI%IN A5~
8-26.5 12/13]14]1¢]12 112 9-M6 NUTS 12 M 305 | 25 | 25 (13)] \6:M5 NUTS E: ‘_A S N o ymiL B
MOUNTING 42 | |4 MOUNTING 46.3 ll‘ = ngI Yo Nle|Ne
:%7 ) ,‘fk i 6-M5
9 HEHE © 12| |17 s
& "L J’igg 13520.71| 22,86 | 22.86 | 22.8 o
}

# All dimensions with a tolerance of
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NXMO1,” cmasmx-24A
CM50MX-24A
CM75MX-12A,-24A
CM100MX-12A

121.7

—— %0
©

o oY Q0 oY N - -
3|8 82 82 9 6R-» 4-055
% |90 @a N 6o Cwono
Fl v Q0 <Ybh oK 0060 ’l\-lllgll_JE’\‘STING
loll5% 5% 33 % oeves

- il
g Power MOSFET
#11.661[fss ] f
3 a1 jﬂg‘%@m Bl
o #2697 3| d|5|©
iRlhe e Psb oauies
#3834 Tpo1 23
1 22
LI LT
OGF v I OO NN OO
N Do N9 NN Koo
=L 8% 92 83 R 9
$% ¥ wx =%
#All dimensions with a tolerance of
NKL2T,~ cmeooDXL-24A F601”Fm200TU-07A,-2A,-3A
CM1000DXL-24A FM400TU-07A,-2A,-3A
152 FM600TU-07A,-2A,-3A
1514 121.7 110
N ]FF 117.2 65, 97 )
i 110+
4-5.5 M 95 83 88
MOUNTING or 8@ o9 _ 12_12.9
HOLES S 83 8 W~ @ 3 16.5_, 16 32 16, |2 o
- o | %% wx % #%® % 1 Q) QQ;
B o s B s S - ‘s
5 I i EEEE ]
Bl et J
== ; | [
7@:15‘ N Q
I ey N Q
B 6l |2 |
'] 1 7[v 1|1 —f 13y
o g o p ,\Niwi = ol o N o miM
NERE e O ~ =3 @ ©| ')
— 9| g N || %
| : jﬂ S! [}
il @ 3 3| ® [
S ®@ 121 16 ®
1 B 18 6-M6\
E 289 NUTS = \EQ]:[EE]:[EH @
,m 5 27 J _l
16.5 32 32 &
o
z
E =@ _
g - ‘ oJ
%“; 8l ol . ]
S N«
2 T T

#All dimensions with a tolerance of
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(unit: mm)
R3 RM50HA-12F,-20F,-24F R6 RM400HA-24S
RM100HA-12F,-20F,-24F
53.5 108 MAX.
43.3 93103 4-96.5
8, w16,
p
, ol TN o Yo & _
o T TN G, = | 3
iode Modul rt w‘ 2R E
Diode Modules T et 1 _ 2
25.3 =N @ il [©]
3-M4 29
33 2-M6
} /N ; ‘ - iéﬁ
0 w| /) <[ =2
@ LABEL ¢ =
{ o=l | ge= {
' ' T ' '
R1 RM250HA-10F R4 RM25HG-24S R7 RM200DA-20F,-24F
RM300HA-24F RM50HG-12S
RM35HG-34S
20.5 MIN.
0.25.4 \ >-M6 | 23.2+02 93)
o | 5 25
T )° o ;
A Tl @L AL o o \ o ) i
ST B D Mak @ o !
. 2 o6
1451145 o | O o | = >~ |
i TQL . o)1 [T
8a ‘ ‘25+oaZ 3-M6 ‘
92.2 MAX e =
&
102 |||, 2403 3117181171811713
| HF | 5.45+05 5.45+05 § |_|_L|_|
— I REI o e e %] ‘ N
[ ! LABEL ! ]ggﬁ% = 2 J’ LABEL “_8 °
-k t 2 =
R2 RM20HA-12F,20F,-24F RS RM100C1A-12F,-20F ,-24F R8 RM500HA-M,-H,-24,-2H
RM100CA-12F,-20F,-24F
RM200HA-20F,-24F
6.3 R2.1 RM20C1A-6S,-12F,-12S,-20F,-24F
@4.2 ' RM20CA-6S,-12F,-12S,-20F,-24F
. < RM20DA-12F,-12S,-20F,-24F LI e
S 08 « _oy RM50C1A-6S,-12F -12S,-20F,-20S,-24F T
5T = S 133 RM50CA-6S,-12F,-128,-20F -20S,-24F @) (2 § <
< S RM50DA-12F,-12S AT T oE
23 = 1.
179 . o 2-25.5
19.5 &.1 65
30.2 [&] @ 80
39.0 © VE AL | 5 :Lm P
- - \7/ 9
J@( R6 < 3
253 18] 3-ma -
33 2-M8
3.5»4; J_ —~—3.5 — : 3 8
: Il LABEL =
S LABEL I 'i_l t"’
1 T 1| d
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R9 RM30CZ-M,-H R12 RM500DZ-M,-H,-24,-2H R15 RM20TA-24,-2H
RM30DZ-M,-H RM500UZ-M,-H,-24,-2H
RM60CZ-M,-H,-24,-2H
RM60DZ-M,-H,-24,-2H
RM100CZ-M,-H,-24,-2H 15_ 15
RM100DZ-M,-H,-24,-2H 2-26.5
1 _
[y ] || R13 | )
e sadsilo][ofelol[aal s | "0 o1 H ¢
2-26.5 " ‘ "‘ ‘ 4-M8 - | -
SIS SIS . =T A@Hﬁ“ 15
R [t 6 A 23 a5 | a4 | 35 | T e T
3-M5 80+0.2 ‘ 80+0.2 80
17.5| 20 | 20 180
TAB#250, t=0.8
T T—
i r9 g | ‘ | vio ! ! Q8
L we 1 [8g B HERE o weEL L) 4R
i H ¥ t T *
R10 RM30CZ-24,-2H R13 RM10TA-M,-H,-24,-2H R16 RM30TA-M,-H
RM30DZ-24,-2H RM15TA-M,-H,-24,-2H
RM50D2Z-40
RM100D2Z-40
175 175
935 30 10
80 2-26.5 22 12| 12 12 (22) n 5-M5
=f 2-26.5
|7\o—l— ° o N Eﬂ_@ﬂ Eg/
olfal [elHie] EHE 3| (@) i N 2 ¥ PP —
R12.5/ /ol DA i
16.5| 23 | 23 3-M5 ] e
” 2-26.5 18
‘ 80
TAB#250, t=0.8
Suseu=T @ w7 i
o 1 T "“778 o & ! ! 0 B
! LABEL ey LABEL 2 0 i I
e ‘“.jLN __________________ %99 ] ALF_; LABEL | |«
R11 RM150CZ-M,-H,-24,-2H R14 RM15TC-40 R17 RM30TB-M,-H
RM150DZ-M,-H,-24,-2H RM30TC-40
RM150UZ-M,-H,-24,-2H 25 25
RM250CZ-M,-H,-24,-2H ISR
RM250DZ-M,-H,-24,-2H o A LS
RM250UZ-M,-H,-24,-2H %) ) 10 -045
3-26.5 e F
4-M8 Eea 9 [ a
i = gRlg +————1 8 © & <
9 @ ® @@ @%Q Q @ ‘ Py ml L LS |
© T 1 I f 1 3 ‘ = N | £
18| |16| |18 |16 o T ] 5 8
30 | 32 | 30 Ho o) 135] 15 | 16 | 5-M4
685 | 685 28 57
150 75 70
LABEL
~ — — — : —
E— 0 ‘
| [NSA
lﬂv LABEL i 47&, g% mLS: | | LABEL 48 S
N~
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(unit : mm)
R18 RM30TC-24,-2H R21 RM20TPM-2H,-24 R24 RM300CA-9W
RM50TC-M,-H,-24,-2H
4-35.5 MOUNTING HOLES
13.5, 15 ,_ 15 2-04.5
.¢ . ™
= r 5 EREnE
& el o1 . suIRIIE] ipw g
=Lt CRIE OFE=Trr—= 1 283 E[OJ D /OH%%
pas L1 = b
sdC | %\ T @ E:l ) —\18) =
0] A R & ©
30 5-M5 145 28 ‘T’ 5-M4 NUTS 3-M8 NUTS
gg 57+025 86+0.25
70 100
N | |
 (—— m — _ i — = =S = == —
= : ! 0| 2 Tl© | LABEL | 8|7
2 E i1l g & LABEL R { :: &8
Hi e | R D o S= | 5
T
R19 RM75TC-M,-H,-24,-2H R22 RM75TPM-M,-H,-24,-2H R25 RM10TN-2H
RM20TNA-H
23 23 RM25TN-2H
U RM30TNA-H
RSt 20 | 20 71.8:1
ol 3 2-25.5 64.8+05
&)@l A Blle ) | %02 |
19|18 8)]]_< {6} 1611 e | |
2Rg 8 = 1 f =(O ot ¢ o ﬁ 204
ElEE | PBleN] g B
N 8,\‘I'ngxiﬁ m\?\ 2-R4
| ' Y
olflllll& 30 - T T 1
16 16 68+0.25 5-MS ~l~|~ * —|l 5-4 gT
-M
5-M6 28 4-04.5 80 1208 | 10165025 | 12733
74 10 40.64+05
LABEL L @ - .
P11 [ i 1 w010 0 15—+ Stam
== : : 23 Y g Eeh P
= LABEL b a|@ e
A L - e 3 | Pk
0
©
R20 RM20TPM-H,-M R23 RM450HA-5H
RM30TPM-H,-M
rois o7 2-MBNUTS
135, 15, 15 MOUNTING 80:025 ﬁngi,NG
18 HOLES 29 175 HOLES
e ~
el Je1 0.0
D = @& o|lolo Pax) : SOl ©
® & A A ] dir.
& ? \J — N ’_&f)u l\.v | NAI\ZA RS
] @ milbslgpy D©II[ ) ( J
10 (10.5)]_ (8
145| 28 T 5-M4 NUTS
57+0.25
70
R I S .
| I | N s

pagvogeTtanu

ON1EKTPOHHbIE KOMMOHEHTbI

CO CKnaga n noa 3akas

34



r.MuHck 1en.8(017)2005646 www.fotorele.net minsk17@tut.by

T3 TM25CZ/DZ-M,-H Té TM400CZ/DZ/PZ/UZ-M,-H,-24,-2H
TM55CZ/DZ-M,-H
TM90CZ/DZ-M,-H
93.5
80 ‘
| | 2-265 w
Thyristor Modules | R
175] 20 | 20 | 3.ms
80:0.2 ! 80:0.2
TAB#110, 180
t=0.5 TAB#110, t=0.5
(Al o | =7 |
LABEL L8 g ® | g®
”"‘ ”"’ Tl! ‘r‘ra
‘ ‘ T T T
T TM400HA-M,-H,-24,-2H T4 TM25CZ/DZ-24,-2H T7 TM20RA-M,-H
TM55CZ/DZ-24,-2H
TM90CZ/DZ-24,-2H 60
_—L N 47.6 2-95.5
© (2 8 < 93.5 EENSlilrS
i 8 80 s IE ) K
S el 2-26.5 Q===
=k olHe
35 2 2-¢5.5 N\ |_r<;| N 7 7 9 — AN =
65 I S0 2 A N o
80 65| 23 | 23 | 3-M5 s 4-M4
o _ 36
d
- TAB#110, t=0.5
2-M8 M TABH1 10, /AB#HO, t=0.5
_ t=0. I I
‘ B N P P Mt e e z Y |
1 1 I i ! o
| LABEL | = ! 1 o | g ; EEPEE
LABEL @j Y ! LABEL ! ﬂgg o
T |;f i =t =3
I f
T2 TM20DA-M,-H TS TM130CZ/DZ/EZ/GZ/PZ/RZ-M,-H,-24,-2H T8 TM25EZ/RZ-M,-H
TM200CZ/DZ/EZ/GZ/PZ/RZ-M,-H,-24,-2H TM55EZ/RZ-M,-H
TM90EZ/RZ-M,-H
60
176 2-85.5
. 935
_At & & 3065 80 | | 2-065
O yr=—l—== @'j??% T | = |
ollla o E el relevel S o SIS A 2l o
L OOy & 18 AN fﬁ hd ©OF INZ| S A NI S Z RO
T s S I i Tl & B = =]
.Jﬁl‘ © Lﬁ» 16 18 16
s | s | Lie | 3-M5
15 ] 30 |, 8 | 30
36 4-Ma 85 | e85 ‘ 175 20 | 20
150
/TAB#1 10, t=0.5 TAB#110,
‘ N =0.5
T : >
L | Jo b el A o
| | F I — i |
| LABEL | glﬁ S ® | LABEL :—<| IREE: ! LABEL ! gi S 3
Lo ‘d”T‘_ = sy 7;(\‘ :7‘H »717:7
- \ \
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(unit: mm)

T9 TM25EZ/RZ-24,-2H T12 TM60SA-6

TM55EZ/RZ-24,-2H TM90SA-6
TM90EZ/RZ-24,-2H

3-09657
18 |_20 | 20 |1
80 2-¢6.5 8 0 2-26.5
] a—
olleHelHal [ = o] i tol de
— = = —
165| 23 | 23 | 3-M5 80
93.5
in TAB#110,
TAB#110, 1=05
=05 R T N Y o
LT LT 1 AA o ﬂﬂ AR~ of |
© o : oY
| ® ! i >
LABEL O & ! LABEL | <o
[ [rhr Hidd gt
T10 TM10T3B-M,-H T13 TM60SZ-M
TM100SZ-M
80
2 2 2-4.5 93.5
80 2-26.5
JE ===
N R sl el gl ® ere
™ A \\J \ﬂ I_&ﬂ Eﬂ I_&ﬁ U N
| 3 = || == N == ==
N~
175| 20 | 20 3-M5
17 17
68
TAB#110, t=0.5 TAB#250, t=0.8 LABH#T10,

1857,
. 2]
I
>
&
m
r

31
-

>

[o3]

m

[
6.5
21
30 MAX

< | - E5
T TM15T3A-M,-H T4 1\y150a-6
TM25T3A-M,-H
31 27
1\9%) KE tinoe ﬂ@ 20.5 i 26 i 26 i 3-29.0
g ] — T 7
22 B B =t Gl
- : |
| 7 6.5 == ol
D KE KE D) 425 |4|2.5
61.7 ‘ 93
) 108
4-¢5.5
74 2-91.0
86
TAB#110,
5-M5 TAB#110, t=0.5 i t=0,5

* ELE“ F‘I[ﬂ]{

~
Q i
. see ] I8 L e |

31
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High-power Devices

Large Product Variety for Wide-Ranging Needs

High-power devices are semiconductor devices represented by gate
commutated turn-off (GCT) thyristors and high-voltage insulated-gate
bipolar transistor (HVIGBT) modules, and these devices are now used in
equipment designed for traction, including high-speed express trains, and
in power system equipment.

We offer a variety of high-power devices to suit diversified applications.
These devices include diodes, thyristors, GTO thyristors, GCT thyristors,
HVIGBT modules, and high-voltage intelligent power modules (HVIPM).

B Naming system

Rectifier General-purpose / 800 t0 5000A 500 to 5000V /
diodes Hghspedrictiog /02000 2m00s0y/  PM 1200HCE 330 -1 (TYPE 1)
CM 1200H C 66 H (TYPE2)
Generakpurpose /1000150008 00t 1200/ FG 4000 G X -90 DA (TYPE 3)
Highspedscting /3010 1500 12001028007/ GCU 15 CA -130 (TYPE 3)

—[o Series code

GTO —— @ \oltage class
thyristors GTO 1000 to 6000A 2500 to 6000V, For TYPE 1:
Withstand voltage class x 10 = Vces

High-power Example: 330 X 10=3.300V
ForTYPE 2:

devices GCT Withstand voltage class x 50 = Vices

thyristors acu / o / Bxanpe:66 x 50=3300V

unit For TYPE 3:
Withstand voltage class X 50 = Voru or VrRu
Example: 90 x 50 = 4,500 V

—— e Voltage classification or turn-off
HVIGBT /200 t0 2400A 1700 to 6500\/ time or high-frequency type in

case of "x"

——— @ Auxiliary number
(denotes the type of outline or
manufacturing process)
wiem /s / o Connection
® Rated current capacity
(however, the GCT thyristor unit is
shown as a value multiplied by 1/100.)

High-voltage . ® Type of device
[ HVDi /200 1018004 170010 ssoov/

H Types and symbols

Symbol Outline
Type of device Stud or flat base | Flat | Module | Type
Highspad owiching ecaerdiode SR FP| — |3
e B B CR Tl — |3
GTO thyristor — FG — 3
GCT thyristor unit — GCU — 3
HVIGBT module — — CM 2
HVIPM —_ — PM 1
HVDi module — — RM 2
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GTO/GCT Thyristors and HVIGBT Module Series

High-power modules are used in various installations, such as tractions, power supply systems, and other large-capacity industrial equipment.

In today's market, there are increasing demands for these modules to have enhanced withstand voltage and capacity together with lower power loss.

The established series of Mitsubishi Electric diodes, general-purpose thyristors, GTO thyristors, GCT thyristor units, and high-voltage insulated-gate bipolar
transistor (HVIGBT) modules meet a variety of customer needs. We are also actively engaged in improving existing modules and developing new products.

B GCT thyristor Series
(Gate Commutated Turn-off thyristor)

The GCT thyristor is high-power device that takes the place
of existing GTO thyristors. Because the turn-off capability
has rapidly improved, and the turn-off time shortened to
about 1/10 of GTO thyristors, it is most suitable for
applications which require series connection.

Because the GCT thyristor can be turned-off using only the
clamping circuit, even if there is no snubber circuit like that
required by the GTO thyristor, low-loss, small size and
lighter equipment are achieved.

H HVIGBT modules
(High Voltage Insulated Gate Bipolar Transistor module)

HVIGBT modules are manufactured in an exclusive assembly lines under
strict quality control. Use of aluminum silicon carbide (AISiC) base plates
enables improved reliability and extended service life for these modules.

With a line-up of high withstand voltage modules in the voltage range of
1.7kV to 6.5kV, the highest level in the world, Mitsubishi Electric is ready to
meet various customer needs for applications in tractions and other large-
scale industrial installations.

The newly-developed N Series HVIGBT modules are equipped with CSTBT™
chip that allows lower power loss and the minimization of package size.
Mitsubishi Electric has also produced a series of "HG" modules that are
housed in a well-insulated packages and demonstrate an insulating
performance as high as 10.2kV.

7.
0 Paper mill
* (H) Steel mill
6.0 SVa O
r Motor control
50 |
S I 000 00O O O
& 40
) Main traction
= B @ @ Q inverteir
E 3.0 |
(=]
> (D] QO OO @) O O : De-alloy GTO Series (DA Series)
2.0 © © O 0O 0 @ : HVIGBT module Series
H @ HVIPM Series
1.0 *: GCT thyristor unit Series —
0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Irarm/ Icm (kA) *1
#:lem=Ic X 2
#2: "H" denotes the single type, "D" denotes the dual type, and "E" denotes the chopper type
M Main circuit of PWM converter/inverter system
________PWMconverter _ ____Filtercircuit ~ ___PWMinverterunit
! R-phase S-phase T-phase i ! 1 ! U-phase V-phase W-phase !
s — ] s
e ¥ k¥ 4 B B IR T
AC power L] +| I e oo +| + ! induction
supply ; Lo T T motor
5 i | Capacitor| | ! ]
FEEEET RN T¥ T
= B | A A
R i T i
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H Rectifier diodes for general use

Voltage (V)
Type — 500 600 2800 3000 4000 5000 Shape
Current (A)#1
FD1000A-56 800 o Flat type 245
FD1000D-56 [ J Flat type 235
FD1600CP-10 @ Flat type 235
FD1600A-60 1600 [ J Flat type 50
FD1600CV-80 [ Flat type 260
FD3500BP-12 3500 [ J Flat type 260
FD3500AH-56 [ J Flat type 280
FD5000AV-100DA 5000 [ ] Flat type 285
#1: Shown by the average forward current
M Rectifier diodes for fast switching
Voltage (V)
Type — 2800 4500 6000 Shape
Current (A)#1
FD1000FV-90 800 [ ) Flat type 260
FD1000FX-90 [ J Flat type 260
FD1000FH-56 1000 Flat type @50
FD1500AV-90 1500 [ Flat type 870
FD2000DU-120 1700 [ Flat type 130
#%1: Shown by the average forward current
M Rectifier diodes for fast switching (Soft recovery type)
Voltage (V)
Type — 4500 6000 Shape
Current (A)#*1
FD500JV-90DA 500 o Flat type @47
FD1500CV-90DA 1500 o Flat type 285
FD1500AU-120DA 1500 ([ Flat type 285
FD3000AU-120DA 3000 { ] Flat type 130

#1: Shown by the average forward current
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M Thyristors for general use

Voltage (V)
Type — 400 1200 1400 2500 2700 2800 4000 12000 Shape
Current (A)*1
FT1000A-50 1000 [ ) Flat type 50
FT1000BV-80 [ ) Flat type @60
FT1500DL-28 [ ] Flat type ¢50
FT1500CH-54 [ } Flat type ¢60
FT1500DV-80 1500 [} Flat type ¢80
FT1500GV-80 #2 [ ) Flat type ¢80
FT1500AU-240 [ } Flat type ¢105
FT2500CL-24 2500 [ ] Flat type ¢60
FT2500BH-56 [} Flat type ¢80
FT5000AP-8 5000 [ ) Flat type @80
#1: Shown by the average ON current
sk2: Current type inverter thyristor
M Fast switching thyristors
Voltage (V)
Type — 1200 1800 2500 Shape
Current (A)#*1
FT1000CY-24 800 [ ) (15) Flat type ¢50
FT1000CX-36 [ } (30) Flat type ¢50
FT1000AX-50 1000 [ J (35) Flat type @60
FT1500EX-24 1500 o (30) Flat type @60
FT1500EY-24 [ ) (20) Flat type @60
#&1: Shown by the average ON current
Note: Numerical values in ( ) indicate the maximum shut-off time [us]
B GTO thyristors
Voltage (V)
Type — 2500 4500 6000 Shape
Current (A)*
FG1000BV-90DA 1000 o Flat type @47
FG2000JV-90DA 2000 o Flat type @63
FG2000FX-50DA 2200 [ Flat type ¢63
FG3000DV-90DA (] Flat type 270
FG3000GX-90DA 3000 o Flat type @75
FG4000BX-90DA o Flat type ¢85
FG3300AH-50DA 3300 [ J Flat type ¢70
FG4000EX-50DA [ Flat type ¢85
FG4000CX-90DA 4000 o Flat type ¢85
FG4000GX-90DA o Flat type @85
FG6000AU-120D 6000 o Flat type 130

#&1: Shown by the repeatable control ON current
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Image of the GCT Thyristor Unit Series

H Features
GCT thyristor units are a new product which combine the a
GCT thyristor and a gate driver.
The GCT thyristor is operated by an optimally designed gate
driver to obtain the highest performance based on its
performance characteristics.

M Applications
The handling of GCT thyristor units is easy because the GCT
thyristor and gate driver are combined into a single unit.

The GCT thyristor unit is most suitable for high-power
electronic applications.

® Electric power applications
* SVG (Static Var Generator)
* BTB (Back to Back)
* Frequency exchanger
® Heavy industrial applications
* Motor drive for fans, pumps, steel mills and paper mills
® AC switch applications

B GCT units
VDRM VRRM ITQrRM Tj )
9 Frequency Gate driver supply
V) M) (A) (€) . .
Type Structure — — 7 - Control input signal
Repetitive peak | Repetiive peak | Repetiive Junction f
. offtate volage | reverse voliage | , 0140 | temperature (Hz) Ve Supply connector
Optical fiber data link
GCU04AA-130 400 Transmitter: HFBR-1521:
Made t_)y Made by
GCU08BA-130 |Symmetical| 6500 | 6500 | 800 125 | 780 |20vDC ?;‘s:r:;gg”tad Co,Ltd. Agilent Co.,Ltd.
MSTB2.5/2-G-5.08AU Receiver: 32‘32‘52521:
GCU15CA-130 1500 y

Agilent Co.,Ltd.
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B GCT thyristor outline drawings (Unit: mm)
GCUO04AA-130
208
104 |
6xM4 1T°
= & 68 (R39.5) @3.5:02
g %os 1 | 2.2:02 DEPTH
SIIGE =Nt = i
B = Dl R
B D
an ,} 0
g8 g [Pk D gl
N| —| |
] ]
il o ss B
21 @ N )
GATE TEST POINT \2ov POWER SUPPLY INPUT - 5
CATHODE TEST POINT (MSTB2.5/2-G-5.08AU)
LED4: POWER SUPPLY OK (GREEN) FIBER-OPTIC INPUT (HFBR-2521)
LEDS3: G-K OK (GREEN) FAULT SIGNAL OUTPUT (HFBR-1521)
LED1: GATE OFF (RED)
160
605 120 sy 6+05 % o
— A g (s} W ~
il , - Ty ™
s = &
; ; == . ¥ % % . fﬂ —’H\*
g 6105 & T 911\
2 @38+02 2 > —IQ
605 J:l ' s
< o
- Detail A -
@3.5+0.2
2.2+02 DEPTH
GCUO08BA-130
2-6XM4
2-6xM4 20
W‘ 9
Q H
© u
o
8 0 il
(=] ﬂ f H
& 5] 7 i
@3.5+0.2
2.2+02 DEPTH —— ﬁ%
i
|
\
i @ |
GATE TEST POINT / \ ‘
20V POWER SUPPLY INPUT 5
CATHODE TEST POINT (MSTB2.5/2-G-5.08AU)
37
LED4: POWER SUPPLY OK (GREEN) FIBER-OPTIC INPUT (HFBR-2521)
LED3: G-K OK (GREEN) FAULT SIGNAL OUTPUT (HFBR-1521)
LED2: GATE ON (YELLOW) CAPTIVE SCREW (M4)
LED1: GATE OFF (RED) ] (HEAT SINK SIDE DEPTH 6 to 8mm)
g 2
* | 160 | & = ]
< 80 ©| o ]
Z| 6105 ‘ <o 8205 Q= @ K 5
N
A v ) m__t
£ W — o — ~
S
b Detail A
g|  Detail A
i
@3.5+0.2
2.2+02 DEPTH
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(Unit: mm)

GCU1SCA'1 30 104 20
1
160
545 |, 54.5 23.5+02
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q° ML
i B 2
2-3xM3 | 4° o I ©
prdtas 8 P8
el e []] N L
4 ey \EAH/ ,,,,,,
GATE TEST POINT ——— \ 5
— FIBER-OPTIC INPUT WITH METAL SUPPORT PARTS
CATHODE TEST POINT
_ (HFBR-2521) 37
LED4: POWER SUPPLY OK (GREEN) | | FAULT SIGNAL OUTPUT 20V POWER SUPPLY INPUT CAPTIVE SCREW (M4)
LED3: G-K OK (GREEN) (HFBR-1521) (MSTB2.5/2-G-5.08AU) (HEAT SINK SIDE DEPTH 6 to 8mm)
LED2: GATE ON (YELLOW) 170
LED1: GATE OFF (RED) - - 6+05
160 § 2 7,
, .80 8- @ &
> o
< A
s 6+05 —H‘
& qv\.
- ®
P = o
b S +0.5
605 Detal A
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HVIGBT Modules

High-voltage Insulated-gate Bipolar Transistor Modules

M Features

® R Series was added to the line-up.

® High-isolation voltage (10.2kVrms, AC 1min.)

® High-voltage/Large-capacity (6.5kV/600A, 1.7kV/2.4kA)
® High-heat cycle capability

® Abundant line-up with various connecting

H Applications
® Traction applications
* Inverter, converter, chopper, SIV (Static inverter)
® Heavy industrial applications
* Motor drive for fans, pumps, steel mills and paper mills
® Electric power applications
* SVG (Static Var Generator)
* Frequency exchanger

Image of HVIGBT modules Series

H High-voltage insulated-gate bipolar transistor modules <R Series>: Low-loss, AISiC baseplate

Isolation Ic (A)
Connection Welzs voltage
M 1 k) 750 1000 1200 1500
3300 CM1000HC-66R** CM1500HC-66R*
H g@ 6.0 CM13 oW
4500 CM1200HC-90R**
CM11
{ _BRR**
E4 3300 6.0 CM1000E4C-66R
=i
CM12
3300 CM1500HG-66R**
CM17
H o 4500 10.2 CM1200HG-90R**
’ CcM17
*x
6500 CM750HG-130R
CM17
*: New product
® Numbers CM11 to CM13, CM17 are recorded with product names to show the outline drawing numbers %% Under development
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H High-voltage insulated-gate bipolar transistor modules <N Series / N Series B Type>: Low-loss, CSTBT™ chip

CM10

Connection Vees I ()
(V) 800 1200 1800 2400
CM1800HC-34N CM2400HC-34N
*
H g 1700 CM1200HCB-34N CM10
CM1800HCB-34N* CM2400HCB-34N*
CMm7 CM8
vA@ AN* CM1200DB-34N
D E 1700 CM800DZB-34N CM1200DC-34N
o
CM4 CM9
o {: 1700 CM1200E4C-34N
=

*:New product

H High-voltage insulated-gate bipolar transistor modules <HG Series>: High-isolation, AISiC baseplate

CM16

Connection Vees lc (A)
(V) 200 400 600 900 1200
3300 CM400HG-66H* CM1200HG-66H*
CM14 CM16
H g 4500 CM600HG-90H* CM900HG-90H*
CM15 CM16
6500 | CM200HG-130H* CM600HG-130H*
CM14 CM16
Eo {: 6500 CMA400E2G-130H**
=
CM16
E4 {: 6500 CMA400E4G-130H**
=

@® Numbers CM4, CM7 to CM10, CM14 to CM16 are recorded with product names to show the outline drawing numbers
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H High-voltage insulated-gate bipolar transistor modules <HC Series >: Low-loss, AlSiC baseplate

Connection Yz lc (A)
(V) 800 900 1200 1600 1800 2400
1700 CM1200HC-34H | CM1600HC-34H | CM1800HC-34H CM2400HC-34H
CM1 CM8
2500 CM1200HC-50H
o g cM8
3300 | CMBOOHC-66H CM1200HC-66H
CM7 CM8
4500 CM900HC-90H
CM8
@ CM800DZ-34H
D 1700 3
-}
CM4
E2 E CM800E2C-66H
/ 3300 | CMB8O0OEGC-66H
CM8
E4 3300 | CMBOOE4C-66H
3
CM8

H High-voltage insulated-gate bipolar transistor modules <HB Series >: Low-loss, Cu baseplate

Connection Vees 5

(V) 400 600 800 900 1200
2500 CMB800HB-50H CM1200HB-50H

CMm7 CM8
u g 3300 CM800HB-66H CM1200HB-66H

CM7 CM8

4500 CM400HB-90H CM600HB-90H CM900HB-90H
CM7 CM8

H High-voltage insulated-gate bipolar transistor modules <HA Series >: Cu baseplate

Connection Vees 5 ()
(V) 400 600 800 1200
1700 CM800HA-34H il CM1200HA-34H
H g 5500 CM800HA-50H CM1200HA-50H
CM2 CM3
3300 CM800HA-66H CM1200HA-66H
CM2 CM3
1700 CM600DY-34H
;@ CM4
5 5500 CM400DY-50H
g CM5
3300 CM400DY-66H
CM5
Eo 1700 CMG600E2Y-34H
i
CM6

® Numbers CM1 to CM8 are recorded with product names to show the outline drawing numbers
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B HVIGBT modules outline drawings

CM1,”cmg00,1200HA-34H CM1200,1600HC-34H CM5_ cmaooDY-50H,-66H
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CM9
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(Unit: mm)
CM17 ~cm750HG-130R CM1200HG-90R CM1500HG-66R
190:0.5
i 57+0.25 | 57+025 ‘ 57+0.25 | 6-M8 NUTS
) L @ % 5y
3-M4 NUTS 14:03 0.0 8-87 MOUNTING HOLES
.2+0.3
L 12x03 SCREWING DEPTH
SCREWINGDEPTH | g1,5.57 " 612:05 MIN. 165
T e
[ =~ L
BE ST ] o
Sl el
«© ~
(3]
49
3NEeKTPOHHbIE KOMMOHEHThbI CO cKraja v nop 3akas

paguogetanu



r.MuHck 1en.8(017)2005646 www.fotorele.net minsk17@tut.by

HVDi Modules

High-voltage Diode Modules

B HVDi modules <R Series >: Low-loss, AISiC baseplate

. VRRM Ic (A)
Connection V) 1000
D E 3300 RM1000DC-66F**
E RM6

*%: Under development

B HVDi modules: High-isolation, AISiC baseplate

Connection Wiy lc (A)
(V) 200 300 400 600 1200
3300 RM400DG-66S* RM1200DG-66S*
{: RM4 RM4
D 4500 RM300DG-90S*
{: RM4
6500 RM200DG-130S8* RM600DG-130S*
RM4 RM4

*: New product

B HVDi modules: AISiC baseplate

Connection Wiy lc (A)
(V) 600 900 1200 1800
1700 RM1800HE-34S
RM2
H {: 3300 RM1200HE-66S
RM2
4500 RM600HE-90S RM900HC-90S*
RM2 RM3

*: New product

B HVDi modules: Cu baseplate

Connection Yy Ic (A)
(V) 400 600 900 1200
1700 RM1200DB-34S*
E RM5 _
D {: 3300 RM400DY-66S . RM600DY-66S RM120:3;3-668
4500 RM900DB-90S*
RM3

*: New product
® Numbers RM1 to RM6 are recorded with product names to show the outline drawing numbers
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(Unit: mm)

RM1

RM400,600DY-66S
130
114
57025 57025 4-M8 NUTS
fﬁfﬂtz@gep{
;: ;; =
U N ©
{ FEf—FFeg®
(EI ET] -
N U

e

6-¢7 MOUNTING HOLES

RMS“rm12000B-348

130=0s

4-M8 NUTS
57:025 | 57025 |
g Y ©
1
N
7777;T7§1 £ ES
\
@

&l

)

55.2+03

6-37 MOUNTING HOLES

SCREWING DEPTH

61.5
|

dd

130

114205

4-6.5 MOUNTING HOLES

| q

29.7
L
9.3

140+05

124+0.25

/LABEL ﬁﬁ'gsm 4—'1 - MIN. 16.5
© i E__Iﬁ : ?;
RM2 ' rme0ooHE-90S RM1200HE-66S RM1800HE-34s |RM6,“Rm1000DC-66F
20 £0.5
%‘ 4-M8 NUTS ; 570 2513017 57+025 | 4-M8 NUTS
£ C Y 9 =

o
«

(5] (91

‘

T
.
40+03

o) [eoh
5

02

@

18+0.3 4‘+

61.5+03

\.6-27 MOUNTING HOLES

SCREWING DEPTH

MIN. 16.5

RM3,”rmo00DB/HC-90S RM1200DB-66S

4-M8 NUTS

57+0.25 57+0.25

=
% 7 é}%}ﬁ 2

6-¢7 MOUNTING HOLES

SCREWING DEPTH
MIN. 16.5

20

0
124:0.25
140

o

T L
SN N
;

RM4 " rM200,600DG-130S  RM1200DG-66S

RM300DG-90S RM400DG-66S
‘ 57:0.215330‘+0'E)57:0.25 | AAMBNUTS

6-¢7 MOUNTING HOLES

SCREWING DEPTH
MIN. 16.5

ON1EKTPOHHbIE KOMMOHEHTbI

CO CKnaga n noa 3akas



r.MuHck 1en.8(017)2005646 www.fotorele.net

minsk17 @tut.by
High-voltage Intelligent Power Modules
H High-voltage intelligent power modules H Outline drawing (Unit: mm)
. VRRM Ic (A)
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High-voltage Integrated Circuits

H Reference by function

600V and 1200V Half-bridge Driver HVIC

This product is a semiconductor integrated circuit designed to directly drive
the power MOS/IGBT modules of half-bridge composition by integrating the
600V (1200V) and 8/24V dielectric elements onto one chip.

The internal installation of high-side/low-side driver circuits, protective
circuits against power supply voltage drop and interlocking circuits enables
a devices to drive/control the power elements without using the
photocoupler from a logic circuit such as a microcomputer.

H Applications

Most suitable for the following, applied in products to drive the power
MOS/IGBT modules for inverters.

o General inverters

® Air conditioners, refrigerators and washing machines

® AC servo motors

® Brushless DC motors
® Plasma display panels
® [llumination machinery

Floating supply [ Output current Driving Number of | Dead-time Package Outline
Type voltage [V] [A] method input-signals control Remarks outline | drawings
M63975FP (Lead-free) 24 405 Low-side 1 — — 10P2N ®@
M63991FP (pb-free) - o
M63992FP (p-free) 2.0 Half-bridge 2 Input-signal | With interlock function |  16P2N ®
M63993FP (Lead-free) 600 +0.3 3@ bridge 2x3(6) 36P2R
M63994FP (Lead-free) +0.5 Half-bridae 1 Inside _ 8P2S a
M63996FP (pb-free) +£2.0 9 2 Input-signal 16P2N ®
M81700FP (Lead-free) SD/With interlock function
M81701FP (Lead-free) . . With interlock function
M81702FP (Lead-free) *20 Half-bridge 2 Input-signal With SD function 16P2N ®
M81703FP (Lead-free) o
M81705FP (Lead-free) 600 +0.15/-0.125 High-side 1 — 8P2S @
M81706AFP (pb-free) +0.12/-0.25 Half-bridge With interlock function
M81707FP (pb-free) +0.1 Dual high-side i —
M81708FP (pb-free) +0.12/-0.25 2 Input-signal |~ , 16P2N ®
With interlock function
M81709FP (pb-free) +2.0 Half-bridge
M81713FP (pb-free) 0.5 9 1 Inside — 8P2S @)
M81019FP (pb-free) 1200 +1.0 2 Input-signal | With interlock function 24P2Q @
M81711FP (pb-free) . . .
M81716FP (pi-free) 24 +0.5 Dual low-side 1%x2 8P2S a
M81712FP (pb-free) +0.2/-0.35 3@ bridge 2x3 (6) With interlock function 28X9R
M81719FP (pb-free) +0.12/-0.25 Inbut-signal — 8P2S a
M81721FP (pb-free) +1.0 Half-bridge 2 put-sig With interlock function 24P2Q @
M81722FP (pb-free) +3.0 8P2S a
M81723FP (pb-free) 600 +0.1 Dual high-side 1%x2 16P2N ®
M81725FP (pb-free) +30 High-side 1 — — 8P2S a
M81731FP (pb-free) = Dual high-side 1x2 16P2N ®
M81734FP__ %k (pb-free) o 1 Inside 8P2S ™
M81735FP %% (pb-free) *0.5 Half-bridge 2 Input-signal | With interlock function 16P2N ®
M81737FP__ %% (pb-free) +0.2 Dual high-side 1x2 — —
M63958FP (pb-free) 600 +0.5/-0.25 Half-bridge — Inside — 16P2N ®
*%: Under development
M Block diagram
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Transistor Array

Wide Product Range Helps Reduce Product Size and Weight

Transistor arrays are semiconductor integrated circuits in which a minute
input current enables a big current drive. The abundant product line-up
enables them to be used in a wide range of fields. (50mA to 1.5A/35V to 50V)
Application of the surface mounting package also enables compact,
? lightweight and high-density mounting of sets.

M Applications

® Drivers for stepping motors of printers and facsimile machines

® Thermal head drivers for handheld word processors and thermal printers
® Hammer head drivers for calculators with a printer and ECRs

® Drivers for relays, solenoids, lamps, LEDs and fluorescent display tubes

H Codes for transistor array naming

M5 4523 P
M 6 3823 FP
M 6 3803 KP

® Package type
P/WP: DIP type
FP/GP/DP: SOP type
M Quick reference KP: SSOP type

Circuit type and circuit kind for
product series

Voltage
Current 35V 40V 50V ———a@ Application and range of

ambient temperature for operation
50mA <O®M54513P/FP L———e Abbreviation shows the
Mitsubishi Electric Integrated Circuit

150mA A@M54580P/FP

<O®M81016P/FP/KP
200mA <O®M81049P/FP/SP
O®M81302SP/FP * %

O@M63802P/FP/GP/KP | A©OM54561P
<O@M63803P/FP/GP/KP
< ®M63805P/FP/KP
300mA <>@®M63806P/FP/KP
<O®M63807P/FP/KP
<O@M63813P/FP/GP/KP
<O®M63816P/FP/KP

O®M54522P/FP O@M54566WP * %
400mA <O@M54530P/FP O@OM54566FP
O@M54531FP <O®M54583P/FP
O@OM54531WP Xk

A®MG3840P/FP/KP * | SOM54523P/FP
A®M54562P/FP
A®M54563P/FP
A®M54564P/FP
EM54585WP * %
S@®M54585P/FP/KP
S@®M54587P/FP
A@M6E3800FP
©®M63820FP/KP
500mA S@M63823P/FPIGP
SOM63824GP/KP
S@M63826P/FPIGP
S@OM63827WP/DP
S@M63828WP/DP
SOME3832GP/KP
S@®M63834FP/KP
S@ME3836FP/KP

O@M54532P/FP
1.5A O@M54567P/FP
<O@M63830P/FP

<> Output current-synchronized type *: New product
A\: Output current-sourcing type % %: Under development
O Circled numbers indicate the number of circuits
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Transistor Array

H Reference by function

: Low _—
Type Unit | 0 max: | Vo max ﬂﬂ?lgﬁgn Output | Darlington Wﬁ?a(;jSPUt collector- I;lr:?gsmgt Mini-frat | Package | Outline
[mA] [Vl voltage current | transistor diode ?/Qtlgg; voltage package | outlines | drawings

M54513FP ° 20P2N ®
8 50 40 H Sink °

M54513P 18P4G ®

M54522FP o 20P2N ®
8 400 40 H Sink ° °

M54522P 18P4G ®

M54523FP o 16P2N ®
7 500 50 H Sink ° °

M54523P 16P4 ®

M54530FP ° 16P2N ®
7 400 40 H Sink [ ) [ )

M54530P 16P4 @

M54531FP o 16P2N ®
7 400 40 H Sink [ ) [

M54531WP ** 16P4X ®

M54532FP [ ] 16P2N ®
4 | 1500 50 H Sink [ )

M54532P 16P4 ®

M54561P 7 300 40 L Source ° ° 16P4 ®

M54562FP o 20P2N ®
8 500 50 H Source o )

M54562P 18P4G ®

M54563FP o 20P2N ®
8 500 50 H Source ) )

M54563P 18P4G ®

M54564FP ° 20P2N ®
8 500 50 H Source )

M54564P 18P4G ®

M54566FP ° 16P2N ®
7 400 50 L Sink °

M54566WP ** 16P4X ®

M54567FP ° 16P2N ®
4 | 1500 50 L Sink [ [

M54567P 16P4 ®

M54580FP ° 16P2N ®
7 150 50 L Source °

M54580P 16P4 ®

M54583FP ° 20P2N ®
8 400 50 L Sink [ )

M54583P 18P4G ®

M54585FP o 20P2N ®

M54585KP ° 20P2E ®
8 500 50 H Sink ° °

M54585WP ** 18P4X

M54585P 18P4G ®

M54587FP [ ] 20P2N ®
8 500 50 L Sink ° [ )

M54587P 20P4 ®@

% %: Under development
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Transistor Array
H Reference by function
Input- 8 With output Ly High-input - 8
. | lomax | Vo max : Output | Darlington collector- Mini-frat | Package | Outline
Type Unit function d clamp- : threshold 2 3
[mA] [V] voltage | current | - transistor diode emitter voltage package | outlines | drawings
9 voltage 9
M63800FP 7 500 50 H Source (] ° ° [} 16P2N ®
M63802FP [ 16P2N ®
M63802GP ) [ 16P2S @
7 300 35 H Sink [ °
M63802KP ° 16P2Z
M63802P 16P4 ®@
M63803FP ° 16P2N ®
M63803GP . [ 16P2S @)
7 300 35 H Sink
M63803KP [ ® 16P2Z
M63803P 16P4 ®
M63805FP ° 20P2N ®
M63805KP 8 300 35 H Sink ° [ [} 20P2E ®
M63805P 18P4G ®
M63806FP ® 20P2N ®
M63806KP 8 300 35 H Sink ° [ ] 20P2E ®
M63806P 18P4G ®
M63807FP [} 20P2N ®
M63807KP 8 300 35 H Sink ° [} 20P2E ®
M63807P 18P4G ®
M63813FP [} 16P2N ®
M63813GP ° 16P2S
7 300 35 H Sink ° ° @
M63813KP [ J 16P2Z
M63813P 16P4 ®
M63816FP ® 20P2N ®
M63816KP 8 300 35 H Sink ° ° [} 20P2E ®
M63816P 18P4G ®
M63820FP [ 20P2N
63820 8 | 500 50 H Sink ° ° 0 ®
M63820KP [ 20P2E ®
M63823FP [} 16P2N ®
M63823GP 7 500 50 H Sink ° ° [ ] 16P2S @
M63823P 16P4 ®@
M63824GP [ 16P2
63824G 7 | 500 50 H Sink ° ° 6P2s @
M63824KP [ 16P2E
M63826FP [} 16P2N ®
M63826GP 7 500 50 H Sink ° ° [} 16P2S @
M63826P 16P4 ®@
M63827WP 16P4X
638 7 | 500 50 H Sink ° ° 6 ®
M63827DP ® 16P2X
M63828WP 16P4X
7 500 50 H Sink ° ° ®
M63828DP [} 16P2X
M63830FP ° 16P2N
4 | 1500 50 L Sink [ ] ° ®
M63830P 16P4 ®@
M63832GP [} 16P2S
7 500 50 L Sink [ @
M63832KP [} 16P2E
M63834FP [} 20P2N
8 500 50 L Sink ° ©
M63834KP ° 20P2E ®
M63836FP ° 20P2N
8 500 50 L Sink [ [ ®
M63836KP [} 20P2E ®
M63840FP * ° 20P2N ®
M63840KP * 8 500 40 H Source (] (] [} 20P2F ®
M63840P * 18P4G ®
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[ ]
Transistor Array
B CMOS array
. | lomax | Vomax | Output : Mini-frat | Package | Outline
i L [mA] [ [V] | current FUT SR package | outlines | drawings
M81016P 20P4B ®
M81016FP [} 20P2N ®
M81016KP ° 20P2E ®
OCTAL D-TYPE, FLIP-FLOP DRIVER WITH CLEAR
M81049P 20P4 @
8 200 40 Sink
M81049FP ° 20P2N ®
M81049SP 20P4B ®
M81302SP ** 20P4B ®
OCTAL INVERTER WITH OPEN-DREIN OUTPUTS
M81302FP ** ° 20P2N ®
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B High-voltage integrated circuits and transistor array outline drawings (Unit: mm)
@ TYPE 14P4  14pin 300mil DIP @ TYPE 20P4 20pin 300mil DIP
19+0.2 24+02
i I e e e e B o B e e e e I e Y e M e o
P e
LTI T LI LI T [FLILIAIN N8 [ N [ N I N O O O R Y
2 7.62 g . 7.62
[ \ ™ <§( \ 5 [} 7<§:
it wE = Edtpy=—
| = _Jlo2778% % _Jlo2778%
254 |[l05z0r 10501
1503 1503
@ TYPE 16P4  16pin 300mil DIP @ TYPE 16P2N 16pin 300mil SOP
19402 10.1+0.1
ML 0 D L HHEAAHAAAA - i
: E
T oo d O
" 62 EEEEEEL
\ g?(‘z‘ [ \ &
|2 __J 2.1 MAX.
z [ A w.] o
s +0.07 - g
05201 @ ~-027m00 127 ||.0.4208 0-2+8iggqg 44 Q
15783 Detail A l
@ TYPE 18P4G  18pin 300mil DIP @ TYPE 20P2N 20pin 300mil SOP
24+0.2 12.6+0.1
ARANGEANANANANSNE HHHHHAHHAAAA - I
o’ 5
E) S 2 2
SEVEVAVEVEVERvRY O
s e NEREELEEL
[ \ EE[E‘ / \ j
‘ ‘ e S | J 2IMAX. T
) | R ‘ ER DI
2.54 05501 127|045 e —l-=+ S
12283 ‘ Detail A t
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@ TYPE 16P2S 16pin 225mil SOP TYPE 36P2R-D  36pin 450mil SSOP
)
10+02 AAAARARAAARAAAARARH
HAHHABAAEA = F 2l
™|+
S 0.05 MIN. © 23 O E
O 3 & - O e
© + HERHEEHEEEEAAREEEE
BHEHHEEHHE ] 0
o G 15.0+02 35 MAX.
o
1.9 MAX. 20501201
[ \ qu o
Ll i e W — 015108 . - o] ‘T“Q to 8
127 ||0.4708 OO0 S ORIC o) = :
. +0.05 g
Detail A ' P 0.85 MAX. 0.7 0.2 -0.02 uq
Detail G Detail FC>
TYPE 16P2Z 16pin 225mil SSOP @ TYPE 8P2S-A  8pin 225mil SOP
®
5+0.2 A HAARA
ARAAARRAF =~ F 33
[aV}
B 0.05 MIN. & <
O 3 N & E
©
LEEEELE ) 1.9 MAX.
A [}
S
1.9 MAX.
0 S
| J:L HD_DJ — +0.05 | Y
065 0.227058 01500 il 000" 5]
Detail A ¥ r 1=
0.745 MAX.|-42595  petail g Detail F
@ TYPE 20P2E-A  20pin 225mil SSOP @ TYPE 10P2N-A 10pin 300mil SOP
TYPE 20P2F-A
. ®
HAAAA
6.5:0.1 E’, 5
RAAAAAAAAA b
O
i 1.0.1x01 § \ "OOOOg
O < o ®
6.8+
EEELELTEL A4S/ g\( = \
o
1.4<5_M>\X. T 44 +0.10 . T
1.07 0.4—0.05@m| o o
© x [— . pELALI
AAAOAAAAAy +— 0j5+$£[:1£;%owom°g & — e
+0.10 o A f
0.65 0.22 -0.05 == [ { 0
Detail A | EJ:LD M
1.01 Max. =988 Detail Detail F
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(Unit: mm)
@ TYPE 20P4B 20pin 300mil DIP TYPE 16P2X 16pin 225mil SOP
+R‘\ +0.1
Annnnnnnnd — o
| ! AEAABAAAA _ 1
g g g5 58
(:) © ’ 3 ~ o s 3
o S
NANINANINANINANINAN! - HEHHEHHHH 3
® m7
i 0.2 -001
o
19.0+0.2 :ft)
1
SEATING 93 m | 3 127] |, 0.41°8% §/ ¢
==y M HAH A A H A ulln W — =lo] g i
oZ 4 = 0°~8° ~
@S L U s S =i =
0.3 5
1.778‘ ‘ || 048201 | 1.0%07 © 025
Detail A
TYPE 16P2E-A  16pin 225mil SSOP @ TYPE 24P2Q 24pin 300mil SSOP
® _
AAAAAAA
N N 10.1204
StE : : g
O | 1RAAARAAAAAAS
5 AR 2 |
5.0+0.1 1.45 MAX. % - RY:
£ @ fe
Wi O . 0.6+02
1 +0.10
085 022005 (5 TG 7 WAX] HHEHHEEHEEHE Dotail A )
7101 MAX] 1.15,_ 0.1z04 © ® S I =
=1 a &
S \ o :,
M7 Tl 0010 3 eﬂ - JI J
of
0225 vooe ¥ , ] 0.8 0.3570%8 /a 1.25
0.375 MAX. 0.15-0.02 le 4 [770.15] -
H
Detail B Detail A S
@ TYPE 16P4X 16pin 300mil DIP TYPE 28X9R 28pin 450mil SSOP
19.1520%2
Mnrrmrararirr — 1 .
# o ] g 1 1 O i
O 13 3 2 HE
o4 = 5 83 O i
[P O I O N O oy =% o /
S9 L Ly
T ot S G 15.0+0.2 2.35 MAX.
N~ X ! ]
2g| | ‘ ‘ \ Q 2.05_0.1x0.
0z r ‘ ou D
o= h 8% § ”T*g ~8
| | 0.405+0.155 - o 7
| 1 254 I 0.46+0.1 0.85 MAX. 0.7 0.2-0.02 i
0.997033 1.5220%8 Detail G Detail F
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(Unit: mm)

TYPE 18P4X

+0.16

22.96-0.25

3.18 457
MIN. MAX.

16pin 300mil DIP
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32
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T
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