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JF= Fuiji Electric

High Power Modules 1- & 2-Pack

1200V

V-Series
6th Generation
With
Cu-baseplate
Soft turn-off

1700V
V-Series V-Series
6th Generation 6th Generation
With With

Cu-baseplate
Low switching loss

AlSiC-baseplate
Low switching loss

U-Series U-Series
5th Generation 5th Generation
With With
AlSiC-baseplate AlSiC-baseplate
Soft turn-off Low switching loss

600A

2MBi 600VG-120P

2MBi 600VG-170E

2MBi 600VT-170E

800A

2MBi 800VG-120P

2MBi 800VG-170E

2MBi 800VT-170E

2-Pack

1200A

2MBi 1200VG-120P

2MBi 1200VG-170E

2MBi 1200VT-170E

800A

1MBi 800UG-330

1000A

1MBi 1000UG-330

1MBi 1000UG-3308B

1200A

1MBi 1200V(C-120P

1MBi 1200VC-170E

1MBi 1200VR-170E

1600A

1MBi 1600VC-120P

1MBi 1600VC-170E

1MBi 1600VR-170E

2400A

1MBi 2400VC-120P

1MBi 2400V(C-170E

1MBi 2400VR-170E

1-Pack

1200A

1MBi 1200UE-330

1500A

1MBi 1500UE-330

1MBi 1500UE-330B

2400A

1MBi 2400VD-120P

1MBi 2400VD-170E

1MBi 2400VS-170E

3600A

1MBi 3600VD-120P

1MBi 3600VD-170E

1MBi 3600VS-170E

17
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JF= Fuji Electric

High Power Modules, 2-Pack & Chopper

1200V

V-Series

6th Generation

E-type (Low switching loss)

X-Series
7th Generation

1700V

V-Series
6th Generation

X-Series
7th Generation

2-Pack

Chopper

sy TS S

2-Pack

Chopper

K3

oo TS T

I E-type (Low switching loss) E-type (Low switching loss) E-type (Low switching loss)
C P-Type (Soft turn-off) P-type (Soft turn-off) P-type (Soft turn-off) P-type (Soft turn-off)
600A  2MBi 600VXA-120E-50
2MBi 650VXA-170E-50 2MBi 650XXA-170E-50*
650A 2MBi 650VXA-170EA-50
(With larger free wheeling diode)
900A 2MBi 900VXA-120E-50 2MBi 900XXA-120E-50*
2MBi 900VXA-120P-50 2MBi 900XXA-120P-50*
2MBi 1200XXE-120E-50*
2MBi 1200XXE-170P-50*
12004 2MBi 1200XXE-120P-50* 11200 OF:50
650A 1MBi 650VXA-170EL-50
900A  1MBi 900VXA-120PD-50
650A 1MBi 650VXA-170EH-50
900A  1MBi 900VXA-120PC-50
2MBi 1000VXB-170E-50 2MBi 1000XXB-170E-50*
1000A 2MBi 1000VXB-170EA-50
(With larger free wheeling diode)
1400A 2MBi 1400VXB-120E-50 2MBi 1400VXB-170E-50
2MBi 1400VXB-120P-50 2MBi 1400XXB-120P-50* 2MBi 1400VXB-170P-50 2MBi 1400XXB-170P-50*
1800A 2MBi 1800XXF-120P-50* 2MBi 1800XXF-170P-50*
1000A 1MBi 1000VXB-170EL-50
1400A  1MBi 1400VXB-120PL-50 1MBi 1400VXB-170EL-50
1000A 1MBi 1000VXB-170EH-50
1400A  1MBi 1400VXB-120PH-50 1MBi 1400VXB-170EH-50

Above devices are available with V,,, & V, rank label for optimum paralleling (—suffix -54 instead of -50)

*) Under development
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JF= Fuiji Electric

Built-in protection functions

Fault status output (Alarm)

Under voltage protedtion (self shutdown)

Short circuit protection (self shutdown)

600V

1200V

H Overheating protection (self shutdown) V-Series X-Series V-Series
IPM IGBTS (Imelllgem POWGT MOdUIeS) Temperature sensor funtion (Viemp,ou) — l l IC 6th Generation 7th Generation 6th Generation
With High Voltage Driver-IC 15A 6MBP 15XSD-060-50
P
High-side upply voltage Veey g 2 OA 6MBP 20XSD-060-50
o —-— 0 0 o0
- Bias voltage VBy K} VBy K} VBy K} 30A 6MBP 30XSD-060-50
§ Signal input INsy INty INHw
8 GND o oGND 35A 6MBP 35XSD-060-50
50 Low-side supply voltage Ve ge
£E Signalnput | M0 >— o 15A 6MBP 15XSF-060-50
= © g p! .
=m for low side m'-v > Pre-Driver
W >—— 20A 6MBP 20XSF-060-50
Fault output 4—— |_||<§ |_||<§ |_||<§ eecoe
T
lemperature sensor output €——— N, Ny Ny 30A 6MBP 30XSF-060-50
35A 6MBP 35XSF-060-50
l.- & Ti-Sensors on chip 10A 6MBP 10VAA-120-50
Po
15A 6MBP 15VAA-120-50
Supply voltage VecU © VeV o VaWo
: it i} KK e
s siue T ey BWe 1 oy 20A  6MBP 20VAA-060-50
o Supply voltage VecL oV
53 - [ meee
£ Sal o { w : Pre-Driver 25A 6MBP 25VAA-120-50
= @ " Ruy - Ti-sensor
N 01 + 22 Mg} MS} %F' 30A  6MBP 30VAA-060-50
GND o oN
50A  6MBP 50VAA-060-50
ALM output U ALM output V ALM output W 25A 6MBP 25VBA-120-50
o 0
- Vel Pr(_e E VeV o Prg E VeeWo Prg E
§ Vi"U Vin > Driver Vi"W 35A 6MBP 35VBA-120-50
e \ GNDUo GNDV o GNDWo oU
g:-: ]2 AslupplyvohugeA\II-(';Llc T T _le -0 0 00
£s armoutput ALY 4L -sensor 50A  6MBP 50VBA-060-50 6MBP 50VBA-120-50
= Raww » T
= o VinX vmv VinZ i [
GND o oN
75A  6MBP 75VBA-060-50
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JF= Fuiji Electric

Under voltage protection (self shutdown)
Short circuit protection (self shutdown)
Overheating protection (self shutdown)

Built-in protection functions
Fault status output (Alarm)

600V

1200V

; V-Series V-Series
IPM IGBTs (Intelligent Power Modules) S — | lo seres yoeries
Ic- & TJ -sensors on Chlp PéALM output U<—|:I-| ALM oulpuIV<—|:I-| ALM uutputW<—|:I-| 25A 6MBP 25VFN-120-50
4 3::3 3::3 s e 35A 6MBP 35VFN-120.50
= GNDUo GNDV o GNDWo ol
=S S oV - oo o o 50A 6MBP50VFN-060-50 6MBP 50VFN-120-50
g 3 upply voltage Ve o 1 1 L oW
g % Alarm output I\LM<—|ﬁ‘l T sensor
=a e Jfe T3 Kr} il BKCE vmz o 75A  6MBP 75VFN-060-50
GNDo oN
17 TO0A  6MBP 100VFN-060-50
Po ALM output U<—|:I-| ALM outputV<—|:I-| ALM output W<—|:I-| 2 5A TMBP 25VFN-120-30
: 1 i Rk ] 35A TP A 1205
) Bo————1 onuo GNDV o GNDWo o
5 . oV - ®e e o 50A 7MBP50VFN-060-50 7MBP 50VFN-120-50
[ upply voltage Vea o [ ow
g ﬁ Alarm output ALM «——3 | | | —
S Signal input VinB VinX VinY VinZ > J‘ 4 L‘»sensor 75A 7MBP 75VFN-060-50
GND o oN
TO0A  7MBP 100VFN-060-50

20
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JF= Fuiji Electric

Short circuit profection (self shutdown)

Built-in protection functions
Fault status output (Alarm)
Under voltage protection (self shutdown)

600V

1200V

: Overheating protection (self shutdown) V-Series V-Series
IPM IGBTS (Imelllgem POWGI’ MOdUleS) Temperature sensor function (Viemp,aur) — l l IC 6th Generation 6th Generation
l.- & Tj-Sensors on chip 25A 6MBP 25VDA-120-50
35A 6MBP 35VDA-120-50
p MM output U< ALM output V4-Th ALM output W< 50A 6MBP 50VDA-060-50 6MBP 50VDA-120-50
= chu v«v v«w 6MBP 50VDN-120-50"
= VinU >— Driver VinV >—{ Driver VinW >—{ Driver . i
_§' GNDUo GNDV o GNDWo o N R 75A 6MBP 75VDA-060-50 2mgg ;gxgﬁllzz%?j%”
= 0 o -
_§ & Supply voltage Va0 1 1 »—o\‘clv 100A 6MBP 100VDA-060-50 6MBP 100VDA-120-50
£& A R =ty TRty TR N L 6MBP 100VDN-060-50"  6MBP 100VDN-120-50"
V'"* V'"Y LIS I € . 150A  OMEP I50VDA 06050
oD oN 6MBP 150VDN-060-50"
6MBP 200VDA-060-50
200A  ¢yigp 200VDN-060-50"
25A 7MBP 25VDA-120-50
35A 7MBP 35VDA-120-50
Po ALM output U<—|:|-| ALM outpulV<—|:|-| ALM ou1purW<—|:|-| 50A 7MBP 50VDA-060-50 7MBP 50VDA-120-50
5 3 wwofre v«v v«w 7MBP 50VDN-120-50"
Q VinU >— Driver VinV >— Driver VinW>— Driver
e Bo———1 &NUo o o 7MBP 75VDA-060-50 7MBP 75VDA-120-50
& o = = U eeeel °A 7MBP 75VDN-120-50"
g firimtroam— ] I oW 100A  MBP 100VDA-060-50 7MBP 100VDA-120-50
£e R Rt o ot . Tﬂseﬂsor 7MBP 100VDN-060-50" 7MBP 100VDN-120-50"
g p soe Driver S Driver Driver Driver " °|ﬁ_semo, ] 50A 7MBP ]50VDA-060-50
7MBP 150VDN-060-50"
7MBP 200VDA-060-50
200A  7jBp 200VDN-060-50"
Ic' & Tj -Sensors on Chlp Pé&LM 0u1pu!U<—|:|-| ALM outpulV<—|:|-| ALM 0u1pu!W<—|:|-| ‘| OOA 6MBP ]00VEA-]20-50
g Vo e 3?53 mﬁ} 150A 6MBP 150VEA-120-50
(<) GNDUo GNDV o GNDW o
= & 23 - o o o o 200A 6MBP 200VEA-060-50 6MBP 200VEA-120-50
E _i) Supply voltage Vea o 1 T [ ow
E g Alarm output ALMﬁ ' P 2l THE al e hly by T-sensor 3OOA 6MBP 300VEA-060-50
VinkP priver Vin¥ > Driver VinZ > priver e | -sensor
GNDo oN 400A  6MBP 400VEA-060-50
b ALM output U<-—=1 ALM output V- ALM output W T 1 OOA 7MBP 100VEA-120-50
‘“é’ 8 D \Z:H:m lr;rr(iever g \\Ill(rx :m Err?ver _L< \‘l’:x:m Err?ver g ] 50A 7MBP ]5[]VEA_'|2[]_50
o 1 GNdUo GNDV o GNDWo
S 33 - e o o o 200A 7MBP 200VEA-060-50 7MBP 200VEA-120-50
= % Asllslpr::yotjofll:l:ﬁe/l‘ll.(;ﬂli—c I I I oW A 7MBP 300VEA
=a st v SR e I e BT e B 3007 B
GNDo [ o 400A  7MBP 400VEA-060-50

1) With high thermal performance 2]
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JF= Fuiji Electric

1200V
. Planar-NPT U-Seri V-Seri
Chopper (Stundqrd Gnd hlgh Speed IGBTS) IC High Speed-Series 5th eGré?lsercn‘ion 61heG”eenseration
50A 1MBi 50U4F-120L-50
75A 1MBi 75U4F-120L-50
N 100A TMBi 100U4F-120L-50
150A TMBi 150VA-120L-50
200A 1MBi 200VA-120L-50
i@ 200A 1MBi 200HH-120L-50 ]MBiWZEOUtH-]ZOL-SO
€ ithout thermistor
N 300A 1MBi 300HH-120L-50
400A 1MBi 400HH-120L-50
1200V
Hiah S d IGBT Planar-NPT
19 pee S High Speed-Series
Y 100A 2MBi 100HJ-120-50
8 N 150A 2MBi 150HJ-120-50
2 N 200A 2MBi 200HJ-120-50

300A

2MBi 300HJ-120-50
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JF= Fuiji Electric

V-Series, 6th Generation

Low loss ,~10kHz

V-Series, 6th Generation

High speed , 10~30kHz

W-Series, 6th Generation

Ultra high speed , 20~100kHz

Discrete IGBTs lc 600V 1200V 600V 1200V 650V 1200V
m 15A FGW 15N 120H
}Nithollj]t _— 25A FGW 25N 120W
ree wheeling diode 30A FGW 30N 120H
35A FGW 35N 60H
40A FGW 40N 120H FGWA4ON65W*  FGW 40N 120W
159 503 50A FGW 50N 60H FGW 50N 65W *
. ] 60A FGW 60N 65W *
: @ : T5A FGW 75N 60H
~N| 8 oOTO 15A FGW 15N 120VD FGW 15N 120HD
< | = FGW 25N 120WD
FGW 25N 120VD .
N G C E 25A FGW 25N 120WE")
e With 30A  FGW 30N 60VD FGW30NT20HD  FGW 30N 65WD *
I_ E free Wheelmg dlode 35A FGW 35N 60HD
& FGW 35N 60HC !
A FGW 40N 65WD*  FGW 40N 120WD
40A FGW 40N 120VD FOWAONT2OHD [l ok cewe s FoW 40N 120WE )
FGW 50N 60HD FGW 50N 65WD *
SO0A  FGW 50N 60VD FGW 50N 60HC ! FGW 50N 65WE 1)
FGW 60N 65WD *
60A FGW 60N 65WE )*
FGW 75N 60HD e
75A e FGW 75N 65WE")
*) Under development
. 1) With full rating free wheeling diode
Reverse Blocking IGBT | 600V
m 159 503
N O
3| o PO
Nl = 85A  FGW 85N 60RB
0O G CF
= =l U
=y 0070 [

23
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JF= Fuiji Electric

TO-247 TO-220 TO-220F TO-252
, 159
Super-Junction . 10 10
MOSFET Bl od | ets - il
& [0 |49 | 47 s
G D S GDS GDS o j {;’]9
= = o™~
G : H g &4 ’
= L =2
S
VDS RDS(on),mc:x ID |
25.4 mQ 95.5A FMW 60N 02552
40.0 mQ 66.2A FMW 60N 040S2
55.0mQ 50.3A FMW 60N 05552
70.0 mQ 39.4A FMW 60N 07052 FMV 60N 070S2
79.0 mQ 37.1A FMW 60N 079S2 FMP 60N 079S2 FMV 60N 07952
600\/ 88.0 mQ 32.8A FMW 60N 08852 FMP 60N 08852 FMV 60N 08852
99.0 mQ 29.2A FMW 60N 09952 FMP 60N 09952 FMV 60N 09952
125.0 mQ 23.4A FMW 60N 12552 FMP 60N 12552 FMV 60N 12552
160.0 mQ 18.4A FMW 60N 160S2 FMP 60N 160S2 FMV 60N 16052
190.0 mQ 15.5A FMW 60N 190S2 FMP 60N 190S2 FMV 60N 19052
280.0 mQ 10.7A FMP 60N 28052 FMV 60N 28052 FMD 60N 28052
380.0 mQ 8.1A FMP 60N 38052 FMV 60N 38052 FMD 60N 38052
28.7 mQ 89.8A FMW 65N 029S2*
65 OV 45.0 mQ 62.4A FMW 65N 04552*
79.0 mQ 37.1A FMW 65N 07952* FMV 65N 079S2*
101.0 mQ 30.6A FMW 65N 10152* FMP 65N 101S2* FMV 65N 101S52*
27.0 mQ 95.5A FMW 60N 02752 FD
o 43.0 mQ 66.2A FMW 60N 04352 FD
& | 59.0mQ 50.3A FMW 60N 05952 FD
ué 75.0 mQ 39.4A FMW 60N 075S2 FD FMV 60N 07552 FD
600V = saome 37.1A FMW 60N 08452 FD FMP 60N 08452 FD FMV 60N 08452 FD
E 94.0 mQ 32.8A FMW 60N 094S2 FD FMP 60N 094S2 FD FMV 60N 09452 FD
-";= 105.0 mQ 29.2A FMW 60N 105S2 FD FMP 60N 105S2 FD FMV 60N 10552 FD
133.0 mQ 23.4A FMW 60N 133S2 FD FMP 60N 133S2 FD FMV 60N 133S2 FD
170.0 mQ 18.4A FMW 60N 170S2 FD FMP 60N 170S2 FD FMV 60N 170S2 FD

*) Under development
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JF= Fuiji Electric

SiC Schottky Barrier Diodes f«¢

TO-220 TO-220F (insulated) TO-247 T-Pack S
159 159
10 10 10 10 . . 05 45 105 45
G) G) o (D o o (D o : : A A
Fa) : al : ol 2of g Do?oﬂ = uo?oﬂ 2‘ s 2" 23
1 3 123 1 3 123 : : 32) O o O
o = — 1 3 1 2 3
= = g = J = f
o k. = oz o o 5.08 508
Single Dual Single Dual Single Dual Single Dual
2 2 2 2
FAV
10A | FDCP 105 65 FDCA 10S 65 FDCY 10S 65 FDCC 105 65
% 20A FDCP 20C 65 FDCA 20C 65 FDCY 20C 65 FDCC 20C 65
ol
O 25A | FDCP 255 65 FDCA 25S 65 FDCY 25S 65 FDCC 25S 65
50A FDCY 50C 65

> 18A FDCA 185 120 FDCY 185120
o
o
N
— 36A FDCY 36C 120




B = Fuji Electric

Single IGBT-Drivers Typename | 1of Voo | fon Dual IGBT-Drivers Typename | 1of Vigna | fon
10.0 max 43.0 max = i
§ VLA517-01R | 4A | 2.5kV | 40kHz 5 [ \ § VLA567-01R | 8A | 2.5kV | 20kHz
g Single power supply needed | — = el —re S
e = | 1111
 TTTITTITT T = 20 —en =
Built-in power supply & Short circuit protection e
8.5 max 4.0 max Buil-in power supply with = with adjustable fall-time and UVLO —
short circuit protection § VLA542-01R | 5A | 2.5kV | 20kHz
5 — >
< g . I S| VLA536-01R | 5A | 2.5kV | 20kHz
L) it B v syg o | s | 40w | 0t R—
155 max 63.0 max - Short circuit protection §
§ VLA 551-01R | 5A | 2.5kV | 20kHz =
= Built-in power supply | —
E with = -
& short circuit protection | = Pl =
| . S| VLASSIK-01R| 5A | 4.0kV | 20kHz r R |~ VLAS59-0IR | 24 | 4.0kV | SkHz
17.0 max 83.0 max Builtin povir supgly = | VLA500-01R | 12A | 2.5kV | 20kHz A 4 Short circuit profection =
- = a \ > H
44 ith IS YIA502-01R | 12A | 2.5kV | 60kHz ) 2| VLASSHOR | A 140KV | Sk
= short circuit profection
& and >
! 2] adjustable fall-time | © | VLA500K-01R| 12A | 4.0kV | 20kHz
450 Slomm ~ — 4 channel DC/DC converter
Built-in power supply | S
it S for gate power supply
g short circuit protection
S d = : icati
. ] g'(]iusmble lime | S| VLASTAOIR | 154 | 40KV | 20Ktz Package Typename | V... |  Applications
_ — 17.5 max 86.0 mox
R B0 mox = N Inverter up to 30kW
Built-in power supply S -
i S 5
E :Ihlori circuit protection §E VLA 130-24205QR | 2.5kV Gate power supply
g and , = for 3-Level IGBTs
: o | adiustable foll-fime S | VLA552-01R | 24A | 4.0kV | 10kHz 1 30
Ll TITTTYVIVITYY — UL i
For further plug & play IGBT-drivers please refer to the following suppliers:
power integrations (=] =] 7 Agieswincy (=157 =] ANVILEX [ElEE
www.igbt-driver.com E www.agileswitch.com IEEr www.anvilex.de E



http://www.igbt-driver.com
http://www.agileswitch.com
http://www.anvilex.de
http://www.anvilex.de

‘ MITSUBISHI for a greener tomorrow g
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Changes for the Better

POWER MODULES




Innovative Power Devices
for a Sustainable Future

Mitsubishi Electric power modules are at the forefront of the latest energy innovations that seek to solve global
environmental issues while creating a more affluent and comfortable society for all. Some of these innovations are
photovoltaic (PV) and wind power generation from renewable energy sources, smart grids realizing efficient supply of
power, hybrid/electric vehicles (HVs/EVs) that take the next step in reducing carbon emissions and fuel consumption,
and home appliances that achieve ground-breaking energy savings. Whether in appliances, railcars, EVs or industrial
systems, our power modules are key elements in changing the way energy is used.

Wind power
generation

Household electrical
appliances

Inverters

Induction heating
cooking stoves

Smart grid K
Photovoltaic power

generation

Electric/
Hybrid vehicles

} . Industrial robots

Traction




Focus Technology

7th-Generation 1,200V-Class IGBT Chip Technology

Cutting-edge technology realizes energy-saving inverter devices

+ Latest thin-wafer processing (n-drift layer) achieves thinner wafer than 6th-generation devices

+ Performance improved by combining CSTBT™* and light punch-through (LPT) structures

+ Inverter system power dissipation minimized by its superior performance(lower VCEsa and Eoff)
*CSTBT: Mitsubishi Electric’s unique IGBT that makes use of carrier cumulative effect

1200V-class IGBT structure Comparison of power loss
6th-gen. IGBT 7th-gen. IGBT A

G G
? E 9 4th-gen.|GBT

Ei E Ei
3 £ By By L) 3

n-drift layer n-drift layer 5th-gen.IGBT
6th-gen. IGBT

IS

X

e \ n* buffer 7th-gen.IGBT

z p* collector
C

The latest
thin wafer process
Optimize wafer thickness
Improve performance

p*collector n* buffer

Modules realizing single-control power supply and photocoupler-less DIPIPM™

systems for household appliances and low-capacity inverters Dual-In-Line Package

Intelligent Power Modules
Key Features

“Transfer-molded structure with insulation sheet having high heat conductivity simultaneously
provides heat dissipation and insulation

*High-voltage IC equipped with drive, protection and level-shift circuits for direct control via input
signals from a CPU or microcomputer

+Compact board and highly reliable equipment realized through single power-supply and photocoupler-less systems
+Includes built-in bootstrap diode (BSD)

Modules with built-in control and protection circuits for AC servo robots

IPM
and PV power generation

Intelligent Power Modules
Key Features
+Built-in protection circuit for short-circuiting, power supply undervoltage and overheating
*Highly compatible package with simplified printed circuit board (PCB) design
«Special intelligent power modules (IPMs) for power conditioners in PV power generation
systems

. i i . . IGBT Modules
IGBT modules for general-purpose inverters used in various applications Insulated Gate Bipolar

Key Features Transistor Modules
*Various low-inductance packages and power chips available

«Compatible with high-frequency, high-voltage (1,700V) applications

-Large-capacity modules available for renewable energy systems

Modules meeting the high voltage, current and insulation requirements HVIGBT Modules

of inverters for traction High-Voltage Insulated Gate Bipolar
Transistor Modules
Key Features S

*High isolation package (10.2kVrms: AC60Hz 1min) matched to high catenary voltage
-Lightweight modules with aluminum silicon carbide (AISiC) baseplate available
*Range of HV diode modules enabling highly efficient comprehensive converter design

Modules realizing high performance and reliability as motor drives in
HVs/EVs

Key Features

+Built-in temperature analog output function realizing highly reliable motor drive

-High-power/temperature cycle life ensures high reliability

-Compliant with the End-of-life Vehicles Directive, regulations relating to substances of
environmental concern

*High traceability in managing materials/components throughout the entire production process
for each product

Power Modules for Vehicles
Power Modules for EV/PHEV

*HV: Hybrid Vehicle *EV: Electric Vehicle *PHEV: Plug-in Hybrid Electric Vehicle




I DIPIPM™

Feature Products

Smaller package size realized by integrating newly designed RC-IGBT
Recommended for low-cost inverter and fan controller applications

SLIMDIP™ SLIMDIP-S, SLIMDIP-L

<Main Features>

*RC-IGBT " incorporated, reducing package size 30% compared to Super-mini DIPIPM

+Maximum case temperature increased from 100°C to 115°C, raising operating
temperature range and leading to easier system design

+Additional terminals for floating supply and built-in bootstrap diodes simplify PCB wiring
pattern

+Both VOT2 and OT " functions integrated for temperature protection NWNVNU W V. U P

*1 RC-IGBT: Reverse conducting IGBT )
sh

*2 VOT: Temperature information output function unt resistor 000

*3 OT: Over-temperature protection function To motor

Feature Products

All-in-one intelligent power modules equipped with 3-phase
converter and brake circuit in addition to inverter circuit

DIPIPM+™ PSS05MC1FT, PSS10MC1FT, PSS15MC1FT,
PSS25MC1FT, PSS35MC1FT, PSS50MC1F6

<Main Features> M Internal circuit diagram
« Encapsulated by transfer molded resin, integrates three-phase converter,
. P1 P ‘ HVIC ‘
inverter, brake and control IC ? 0
- Built-in converter and brake enable system size to be reduced and save design
cost, contributing to total cost reduction g X xx LI LI L
» Lower PCB inductance pattern reduces noise, thereby reducing design time s8 5 =9
and countermeasure parts required for noise reduction U £ 44 °
« Built-in BSD™ with 1,200V withstand voltage reduces number of external parts %} Kg} S}
and improves reliability o s
N1 N([B) NU NV NW
[ LVIC |
*1 BSD: Bootstrap diode L L )
*2: Lineup of circuit configuration products without brake component. Converter Brake Inverter

-
Feature Products

Contributing to reducing annual Power consumption
of high-end air conditioners by incorporating SU-MOSFET

SJ-MOSFET Super-mini DIPIPM™ EEZSIVSSEE SRS Ve TS

<Main Features> I Output characteristics (Typical)
+ SJ-MOSFET realizes approx. 80% smaller ON voltage during low- current
operation compared to IGBT. It contributes to improving efficiency of air 1.6 ‘ ‘ ‘
conditioner during steady-state operation especially s 1.4 Super-mini DIPIPM [t -
* Built-in IGBT function secures sufficient current capability during high-load @ 2 SRS = ——
operation g 1.0 I — gy
« Current rating lineup expanded to support 2.2-8.0kW class air conditioners sg 0.8 [—4 > Secures sufficient
+ External size, pin assignment, etc. secure compatibility with our Super-mini D"_I_’/ 0.6 /,/SJrMOSFET dﬁﬁi’;zn,ﬁigﬁ?:j’r'lg'
package products L>) 0.4 . PSM15594H6 operation .
+ Built-in BSD™ for power supply to drive the P-side reduces number of external 0.2 7 Reduced approx. 80% i ‘szzgeo
peripheral parts required 0.0 o 2 . z‘t . e - o
*1 Compared to Super-mini DIPIPM Ver.6 PSS15S92F6 (15A/600V) Collector current [A]

*2 Super-mini package such as Super-mini DIPIPM Ver.6 Series, etc.
*3 BSD : Bootstrap diode
*4 Please refer to SiC power device catalogue in case you need further high-efficiency products.




I Line-up of DIPIPM™

M Series Matrix of 600V / 500V DIPIPM™

Vces (V) 600V 500V
q Super mini Large CIB/CI Super mini
—— SLIMDIP Mini
Ic(A) Ver.6 Ver.4 DIPIPM+ MOSFET
3 PSMO03S93E5-A
PSS05S92F6-AG | PSS05S51F6
5 PSSO5S92E6-AG | PSS05S51F6-C PSMO5S93ES-A
SLIMDIP-S*
10 SLIMDIP-L* PSS10S92F6-AG | PSS10S51F6
PSS10S92E6-AG | PSS10S51F6-C
PSS15S92F6-AG | PSS15S51F6 *
15 PSS15S92E6-AG | PSS15S51F6-C PSM15594H6-A
PSS20S51F6
20 ﬁg:gggggggﬁg PSS20S51F6-C PSM20S94H6-A*
- PSS20S71F6
PSS30S92F6-AG
30 PSS30S92E6-AG PSS30S71F6
a5 PSS35S92F6-AG
PSS35S92E6-AG
PSS50MC1F6*
50 PSS50S71F6 PS21A79 PSSEONGIF6*7+
75 PS21A7A
IGBT/MOSFET RC-IGBT CSTBT CSTBT CSTBT CSTBT SJ-MOSFET MOSFET
__g- HVIC X1 X1 X3 X3 X1 X1 X1
O |LVIC X1 X1 X1 X1 X2 *8 X1 X1
BSD X3 X3 X3 — X3 X3 X3
o uv P-side/N-side P-side/N-side P-side/N-side P-side/N-side P-side/N-side/Brake part P-side/N-side P-side/N-side
>
'*3-% SC N-side N-side N-side N-side with sense N-side N-side N-side
g5 /ot N-side N-side*! - - - - N-side
" vor=2 N-side N-side*1 N-side N-side N-side N-side -
Active input High(3/5V) High(3/5V) High(3/5V) High(3/5V) High(5V) High(3/5V) High(3/5V)
Emitter pin of N-side Open Open Open Open Open Open Open
(2]
S Fault output N-side(UV,SC,0T) | N-side (UV,SC,0T)| N-side (UV,SC) N-side (UV,SC) N-side (UV,SC) N-side (UV,SC) |N-side (UV,SC,0T)
"§ Insulation voltage 2000Vrms 1500Vrms*3 2500Vrms 2500Vrms 2500Vrms 1500Vrms*3 1500Vrms*3
% Insulation structure | Insulation sheet Insulation sheet | Molding resin*é/Insulation sheet |  Insulation sheet Insulation sheet Insulation sheet Insulation sheet
2 | RoHS directive Compliant *5 Compliant *5 Compliant *4*5 Compliant *5 Compliant *5 Compliant *5 Compliant *5
n
) ) . C: Control side of zigzag
P | f L = -
in type Control side of zigzag ong None: Short Long Long
% : New Product
[Notes] *1: PSSxxS92E6 has OT function, PSSxxS92F6 has Vor function M Application circuit of built-in BSD super mini DIPIPM™

*2: Analog temperature output

*3: AC60Hz,1minute.Corresponds to isolation voltage 2500Vrms
in the case the convex-shaped heat sink

*4: High melting point solder (Lead Over 85%) is used
for chip soldering of PSSxxS51F6 only

*5: Pin plating and chip soldering : Lead-free solder

*6: Molding resin insulation for PSSxxS51F6/-C

*7: PSS50NC1F6 doesn't integrate brake part

*8: LVIC 1pcs in case of PSS50NC1F6

[Term]

RoHS: Restriction of the use of certain Hazardous Substances

CSTBT™: Mitsubishi Electric's unique IGBT that makes use

of the carrier cumulative effect
BSD: Bootstrap Diode
HVIC: High Voltage IC
LVIC: Low Voltage IC, BSD: Bootstrap Diode
UV: Supply Under Voltage protection

OT: Over Temperature protection
SC: Short Circuit protection

in electrical and electronic equipment
CIB: Converter Inverter Brake, Cl: Converter Inverter

Pl

MCU

HVIC

SV%,

15V.
|

I
wW
/i
4< A
NU
-
[ A
Lvic NV
o1
A
NW]|
Jein
[
L Shunt
T ?resistor




I Line-up of DIPIPM™

M Series Matrix of 1200V DIPIPM™

Vces (V) 1200V
Series Large DIPIPM+
e (A) Mini
° Ver.6 Ver.4 CIB/Cl
PSS05MC1FT*
5 PSS05S72FT PSS05SA2FT PS22A72 PSSOSNCAFT*3%
PSS10MC1FT*
10 PSS10S72FT PSS10SA2FT PS22A73 PSS{ONGC1FT#8%
PSS15MC1FT*
15 PSS15SA2FT | PS22A74 PSS 1ENGIET#3*
PSS25MC1FT*
25 PSS25SA2FT PS22A76 PSSENCTET#3%
PSS35MC1FT*
35 PSS35SA2FT PS22A78-E PSSIENCHFT*a*
50 PSS50SA2FT | PS22A79
IGBT/MOSFET CSTBT CSTBT CSTBT CSTBT
% HVIC X3 X3 X3 X1
O | LiIC X1 X1 X1 X2 *4
BSD X3 X3 — X3
oo | UV P-side/N-side P-side/N-side P-side/N-side | P-side/N-side/Brake
>
83| sC N-side N-side N-side N-side
85| or - - - -
ol - - - -
Vor*! N-side N-side N-side N-side
Active input High(5V) High(5V) High(5V) High(5V)
Emitter pin of N-side Open Open Open Open
g Fault output N-side (UV,SC) | N-side (UV,SC) | N-side (UV,SC) | N-side (UV,SC)
"5 Insulation voltage 2500Vrms 2500Vrms 2500Vrms 2500Vrms
% | Insulation structure | Insulation sheet | Insulation sheet | Insulation sheet | Insulation sheet
(% RoHS directive Compliant *2 Compliant *2 Compliant *2 Compliant *2
Pin type — — — —
% : New Product : Please contact to the sales offices.
[Notes] *1: Analog temperature output

*2: Pin plating and chip soldering : Lead-free solder
*3: PSS**NC1FT doesn't included brake.

*4: LVIC 1pcs in case of PSS**NC1FT

[Term]

BSD: Bootstrap Diode

CSTBT™: Mitsubishi Electric’s unique IGBT that makes use of the carrier cumulative effect.
HVIC: High Voltage IC, LVIC: Low Voltage IC
UV: Supply Under Voltage protection, OT: Over Temperature protection, SC: Short Circuit protection

RoHS: Restriction of hazardous substances in electrical and electronic equipment

CIB: Converter Inverter Brake, Cl: Converter Inverter

M Type Name Definition of DIPIPM™
PSOO0000000-000

: Options
Voltage
class

Function
Series

® Package

® Circuit
construction

® Rated
current

® Chip type
® DIPIPM




M Outline Drawing of DIPIPM™

Unit:mm

Super mini DIPIPM Ver.6
MOSFET Super mini DIPIPM
Super mini DIPIPM Ver.5
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IPM

New Products

Loaded with built-in functions, contributing to
inverters with enhanced energy savings

IPM G1 Series with 7th-generation IGBT

<Main Features>

-Power loss has been reduced with the introduction of the 7th-generation IGBT produced using CSTBT™" and a diode incorporating a RFC™ structure
that contributes to reducing the power consumed in inverters.

+The new resin-insulated metal baseplate, the same as that for the 7th-generation IGBT modules introduced, eliminates the solder-attached section,
and the thermal cycle lifetime has been increased, which contributes to improving inverter reliability.

+In addition to the built-in functions of the previous product,” a low-noise drive, error detection function and bootstrap power source™ contribute to
lowering inverter noise and shortening design time.

+The introduction of press-fit pins and PC-TIM™ contribute to simplifying the inverter assembly process (optional).

*1 CSTBT™: Mitsubishi Electric’s unique IGBT that utilizes the carrier cumulative effect.
*2 RFC: Relaxed field cathode
*3 Conventional product: IPM L1-Series
Built-in functions: Supply Undervoltage lock protection (UV). Short-circuit protection (SC), Over-temperature protection (OT)
*4 Bootstrap power supply: Optional products include 50A, 75A, 100A/650V, 25A, 50A/1200V
*5 PC-TIM: Phase change-thermal interface material

m "A" package main pin shape and layout

For the "A" package 6-in-1 (CG1A) main pin shape, select either solder pin or screw type.
For the pin layout, select either straight or L-shaped.

Main pin shape Main pin layout

Main pin: Solder pin Main pin: Screw Straight L-shaped
M Lineup
o o Ic(A)
Vces(V) | Package M:;:gp;gn N::;,r:)&ln
25 50 75 100 150 200 300 450
) PMSOCGIAOBS** | PH750G1A0BS**
PM100CGTA0BS**
Straight PUSORGIAOGS** | PM7SRG1ADBS**
Screw
L-shaped PMSOCGIALOGS** | PM75CGTALOGS** | PMI0OCGIALOGS**
A package
) PMSOCGIAPOSS** | P750GTAPOBS** -
Straight PUSORGIAPOS** | PII75RG1APOgE** | M1O0CGTAPOSS
650V Solder pin
L-shaped PMSOCG1APLOGS** | PH750GTAPLOGS** | PM00CGIAPLOBS**
PMSOCGIBOBS** | PM750GIBOBS** | PMIOOCGIBOSS** | PM1SOCGIBOBS** | PM200CGTBOS**
Bpackage | Screw | L-shaped PMSORGIBOS** | PVSRGIBOSS** | PMIOORGIBOSS** | PMISORGIBOGS** | PM20ORGIBOSS**
PI200CGICOBS** | PM30OCGIC0B5** | PMASOCGICORE**
C package | Screw | L-shaped PM20ORGICOS5** | PMB0ORGICOBS** | PM4SORGICO8S**
) PIRCGIAI20%* "
Straight PMOSRGIA120¥* | PMBOCGIAT20
Screw
L-shaped | PM250GIALI20** | PM50CGIALI20**
A package
) PN2CGIAPI20** .
Straight | puocciooree | PUSICGTAPTZD
1200V Solder pin
L-shaped | PM25CGIAPL120** | PMS0CGIAPLI20**
PM2SCGIBIZO** | PMSOCGIBI20** | PM7SCGIBI20¥* | PMIOOCGIBI20**
Bpackage | Screw | L-shaped | pyoccaimiogts | PUSIRGIBIZON | PITSRGIBIZO™ | PHTOORGIBIZO
G pack Sor L-shaped PMI00CGICT20%* | PMIS0CGICI20%* | PM20OCGICI20**
package | Screw shape PMIOORGICT20%* | PMIS0RGICI20%* | PM20ORGICI20**

%% : Under Development
Representative reference is "A" package with screw terminal and straight layout (CG1A).




I Line-up of IPM

B Matrix of IPM Modules 650V/600V (No.: Number of outline drawing, see page 10to 11)

Vces(V) 650V 600V
Series| G1 Series L1 Series S1 Series V1 Series Photovoltaic | L Series
Ic(A) [ Connection] No. [ Connection] No. [ Connection] No. [ Connection] No. Connection] No. Connection] No.
PM50B4LA060 B4 |01
PMSOCGIAOBS™™ ) C | 12 PM50B5LA060 B5 | 01
PM50RG1A065** | R | 12
PMBICGIROGS™ | C | 10 PM50CL1A060 | C |01 PM50B6LA060 B6 | 01 PM50CLA0SO | ©
PM50CL1B060 | C | 02 PM50B4LB060 B4 |02
PM50RG1B065** | R | 10 PM50CLB060 | C
50 PM50RL1A060 | R | 01| PM50CS1D060 | C | 05 PM50B5LB060 B5| 02
PM50CG1AL0BS** | C | 12 PM50RLA060 | R
PM50RL1B060 | R | 02 PM50B6LB060 B6 | 02
PM50CG1AP065** | C | 09 PM50RLB060 | R
PM50RL1C060 | R |03 PM50B4L1C060 | B4 |03
PM50CG1APL065** | C | 09
PM50B5L1C060 | B5|03
PM50RG1AP0B5** | R | 09
PM50B6L1C060 | B6 | 03
PM75B4LA B4 |01
PM7SCGIADES™™ ) C | 12 PM7:BSLAg:g B5 31
PM7SRGIAOSS™™ | R | 12 PM75B6LA060 B6 | 01
PM75CG1B065** | C | 10| PM75CL1A060 | C | 01 PM75CLA060 | C
PM75B4LB060 B4 |02
PM75RG1B065** | R | 10| PM75CL1B060 | C |02 PM75CLB060 | C
75 PM75CS1D060 | C | 05 PM75B5LB060 B5| 02
PM75CG1AL065** | C | 12| PM75RL1A060 | R |01 PM75B5LB06D 86 02 PM75RLA060 | R
PM75CG1AP065** | C | 09| PM75RL1B060 | R |02 PM75B4L1C060 | B4 03 PM75RLB060 | R
PM75CG1APLO65** | C | 09 PM75B5L1C060 | B5 | 03
PM75RG1AP065** | R | 09
PM75B6L1C060 | B6 | 03
PM100CG1A065** | C | 12
PM100CG1B065** | C | 10| PM100CL1A060 | C | 01
PM100RG1B065** | R | 10 PM100CLA060| C
100 PM100CL1B060 | C | 02 PM100CS1D060| C | 05
PM100CG1AL065** | C | 12| PM100RL1A060 | R | 01 PM100RLA060 | R
PM100CG1AP065** | C | 09 | PM100RL1B060 | R | 02
PM100CG1APL065** | C | 09
PM150CL1A060 | C | 01
PM150CG1B065** | C | 10| PM150CL1B060 | C | 02
150 PM150CS1D060| C | 05 PM150CLAOGO) C
PM150RG1B065** | R | 10| PM150RL1A060 | R | 01 PM150RLA060| R
PM150RL1B060 | R | 02
PM200CG1B065** | C | 10
L PM200CL1A060 4 PM200CLA060 | C
ppp | PMRORGIBOGS™ | R |10 C 194 oya00csiDoso| G | 05
PM200CG1C065** | C | 11 | PM200RL1A060 | R | 04 PM200RLA060 | R
PM200RG1C065** | R | 11
300 PM300CG1C065** | C | 11| PM300CL1A060 | C | 04 PM300CLA060| C
PM300RG1C065** | R | 11 | PM300RL1A060 | R | 04 PM300RLA060 | R
PM450CG1C065** | C | 11
400/450 PM400DV1A060 | D |06 PM450CLA060| C |08
PM450RG1C065** | C | 11
600 PM600DV1A060 | D |06 PM600CLA060| C |08
800 PM800DV1B060 | D |07
IGBT CSTBT*! CSTBT*! CSTBT*! CSTBT*! CSTBT*! CSTBT*2
- Emitter sensor installed Built-in emitter sensor Built-in emitter sensor Built-in emitter sensor Built-in emitter sensor Built-in emitter sensor
chip ) o o S o o
Temperature sensor installed | Built-in temperature sensor | Built-in temperature sensor | Built-in temperature sensor Built-in temperature sensor |Built-in temperature sensor
uv P-side/N-side P-side/N-side N-side P-side/N-side P-side/N-side P-side/N-side
Fault | OT P-side/N-side P-side/N-side N-side P-side/N-side P-side/N-side P-side/N-side
output | SC P-side/N-side P-side/N-side N-side P-side/N-side P-side/N-side P-side/N-side
dentification P-side/N-side - - - - —
RoHS directive Compliant Compliant Compliant Compliant Compliant Compliant
Compatibility - L Series S-DASH SERVO V  Series - -
D B4 B5 B6 C R
ol ol o] A F oIl ol
Connection
o o] o] ol o] o] o] ol ol ol AL FI T ol
Y : Under Development : New Product : Please contact to the sales offices.
[Notes] *1: Full-gate CSTBT™ *2: PCM (Plugged Cell Merged) CSTBT™

[Term]

UV: Supply Under Voltage-lock protection, SC: Short-Circuit protection, OT: Over-temperature protection,

OC: Over-current protection, CSTBT™: Mitsubishi Electric’s unique IGBT that makes use of the carrier cumulative effect
RoHS: Restriction of hazardous substances in electrical and electronic equipment



I Line-up of IPM

B Matrix of IPM Modules 1200V (No.: Number of outline drawing, see page 10 to 11)

Vces(V) 1200V
Series G1 Series L1 Series S1 Series V1 Series L Series |
Ic(A) [ Connection] No. [ Connection] No. [ Connection] No. [ Connection] No. Connection| No.
PM25CG1A120** C |12
PM25CG1B120** C |10
PM25RG1A120** R |12 PM25CL1A120 cla PM25CLA120 C
PM25RG1B120** R |10 PM25CL1B120 c oz PM25CLB120 C
25 PM25RL1A120 R | 01| PM25CS1D120 C |05
PM25CG1AL120** | C |12 PM25RLA120 R
PM25CG1AP120** | C |09 PM25RL1B120 R o2 PM25RLB120 R
PM25RL1C120 R |03
PM25CG1APL120** | C |09
PM25RG1AP120** | R |09
PM50CG1A120** C |12
PM50CG1B120** C |10| PM50CL1A120 C |01 PM50CLA120 C
PM50RG1B120** R |10| PM50CL1B120 C |02 PM50CLB120 C
50 PM50CS1D120 C |05
PM50CG1AL120** | C |12| PM50RL1A120 R |01 PM50RLA120 R
PM50CG1AP120** | C (09| PM50RL1B120 R |02 PM50RLB120 R
PM50CG1APL120** | C |09
PM75CL1A120 C |01 PM75CLA120 G
75 PM750G1B120%* | C 10| PM75CL1B120 C |02 PM75CS1D120 | C | 05 PM75CLB120 C
PM75RG1B120** | R |10| PM75RL1A120 | R |01 PM75RLA120 R
PM75RL1B120 R | 02 PM75RLB120 R
100 PM100CG1B120** | C |10| PM100CL1A120 C |04
*k PM100CLA120 C
PM100CG1C120 C |11| PM100RL1A120 R |04 PM100CS1D120 | C | 05
PM100RG1B120** | R |10 PM100RLA120 R
PM100RG1C120** | R |11
150 PM150CG1C120** | C |11 | PM150CL1A120 C |04 PM150CLA120 C
PM150RG1C120** | R |11 | PM150RL1A120 R | 04 PM150RLA120 R
*k
200 PM200CG1C120 c PM200DV1A120 D | 06| PM200CLA120 C |08
PM200RG1C120** | R |11
300 PM300DV1A120 D | 06| PM300CLA120 C |08
450 PM450DV1A120 D | 06| PM450CLA120 C |08
IGBT CSTBT*1 CSTBT*! CSTBT*! CSTBT*1 CSTBT*2
- Emitter sensor installed Built-in current sensor Built-in current sensor Built-in current sensor Built-in current sensor
chip . e e A A
Temperature sensor installed| Built-in temperature sensor | Built-in temperature sensor Built-in temperature sensor Built-in temperature sensor
uv P-side/N-side P-side/N-side N-side P-side/N-side P-side/N-side
Fault |OT P-side/N-side P-side/N-side N-side P-side/N-side P-side/N-side
output | SC P-side/N-side P-side/N-side N-side P-side/N-side P-side/N-side
Identification P-side/N-side - - - —
RoHS directive Compliant Compliant Compliant Compliant Compliant
Compatibility - L Series S-DASH SERVO V Series -
D C
. ol
Connection
ol
%% : Under Development : New Product : Please contact to the sales offices.
[Notes] *1: Full-gate CSTBT™ *2: PCM (Plugged Cell Merged) CSTBT™

[Term]

UV: Supply Under Voltage-lock protection, SC: Short-circuit protection, OT: Over-temperature protection,

OC: Over-current protection, CSTBT™: Carrier stored trench-gate bipolar transistor.
RoHS: Restriction of hazardous substances in electrical and electronic equipment



M Outline Drawing of IPM Unit
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I Line-up of IPM

11

M Outline Drawing of IPM

Unit:mm
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Line-up of MOSFET Modules

B Series Matrix of MOSFET Modules

RoHS directive compliant

Vbss
Ip (A) 75V Connection 100V Connection 150V Connection
100 FM200TU-07A T FM200TU-2A T FM200TU-3A T
200 FM400TU-07A T FM400TU-2A T FM400TU-3A T
300 FM600TU-07A T FM600TU-2A T FM600TU-3A T
Connection

M Outline Drawing of MOSFET Modules

Unit:mm

FM200TU-07A, -2A, -3A
FM400TU-07A, -2A, -3A
FMG600TU-07A, -2A, -3A
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IGBT Modules

New Products

New lineup contributes to simplifying design,
downsizing, energy-saving s of industrial inverters.

IGBT Module T-Series

<Main Features>

-New modules equipped with three-phase converter, inverter, and brake circuit(CIB), contributes to simplifying design for inverter systems.

+CIB modules Contributing to compact inverter systems by reducing package size by 36% compared to the Mitsubishi Electric's existing module.(CIB)

« Power loss has been reduced with the introduced of the 7th-generation IGBT produced using CSTBT™2 and a diode incorporating a relaxed field of
cathode (RFC) structure, which contributes to reducing the power consumed in inverters.

« The new structure introduced eliminates the solder-attached section, and the thermal cycle lifetime has been increased, which contributes to
improving the reliability of inverters.

« The introduction of press-fit pins and PC-TIM™ contribute to simplifying the assembly process for inverters.

*1 PC-TIM: Phase change - thermal interface material
*2 CSTBT™: Mitsubishi Electric’s unique IGBT that makes use of the carrier cumulative effect.

M Conpared package size of IGBT Module (CIB)

Package size Approx.
36% reduction

Conventional package IGBT Module T-series CIB
(1200V/75A, CIB-M package) (1200V/75A, CIB-S package)

M Internal circuit diagram of IGBT Module T-Series (CIB)

P P1 GuP GvP GwP

2 . 7

xw-
TOO
|

N1 GuN GvN GwN

Converter Brake Inverter

13



B New structure realizes improved reliability (improve

NX package structure comparison
6th-generation IGBT

Wire Silicone gel Chip
e
—
\
Ceramic insulation board

Solder
Base board

7th-generation IGBT

Chip Wi
Resin P e

Resin insulated metal baseplate

F thermal cycle lifetime)

Compared to standard (std) package structure
6th-generation IGBT

Wire Chip

o« e

\
/ Ceramic insulation board
Solder

Base board

7th-generation IGBT
Added pattern thickness

Chip  Wire

X

US bonding Thick metal substrate(TMS)

adopted

% Adopts SoLid Cover(SLC) Technology

M Assembly process simplified

@ PC-TIM support

+ Handling simple using heat dissipation grease

« Heat dissipation application process eliminated

« Contact heat resistance reduced through high
thermal conductivity

« High heat resistance improves quality

- Disparity in contact heat resistance reduced by
managing thickness

HEPC-TIM application

Fixed at room temperature

@ Press-fit terminal support
(NX)
« Possible to select the control pin shape

(soldered terminals/press-fit terminals)
« Solder attachment process eliminated

M Press-fit pin
»

% Standard package has not available for CIB

M After temperature rise

(2Signal pin

14



IGBT Modules
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Feature Products

Contributes to realizing smaller,
energy-saving large-capacity inverters

Power Module for 3-level Inverter

<Main Features>

« Compatible with 3-level inverters, reducing power consumption approx. 30%"!

» New package developed™ contributing to lower inductance and simplified
inverter circuit structure

« IGBT specifications optimized™ with development of new compact,
low-inductance package

* 4-in-1"* and 1-in-1/2-in-1"® lineup contributes to improved compactness and
freedom in inverter design

*1 Comparison between 3-level inverter incorporated in this device and 2-level inverter in
conventional device.

*2 1-in-1/2-in-1 type external dimensions of 130x67mm, 4-in-1 type external dimensions of
115x82mm, new package developed with innovative terminal positioning.

*3 IGBT specifications optimized for 3-level inverters, adopting CSTBT™ (Mitsubishi
Electric’s unique IGBT that makes use of the carrier cumulative effect).

*4 4-in-1 module with one 3-level inverter arm in one package.

*5 Bidirectional switch model as emitter common connection.

1-in-1/ 2-in-1 type 4-in-1 type
M Internal circuit diagram
1-in-1 type (H) 2-in-1 type (C2) 4-in-1 type (S)

o] o °
i%lgiw
] 2

M Lineup

Main application Model Module type Rated voltage Rated current Circuit structure Erizinzl alimznsions

WxD (mm)

125-500kW inverter CM400ST-24S1 IGBT 1200V 400A 4-in-1 115%x82

CM1400HA-24S IGBT 1200V 1400A 1-in-1 130%x67

RM1400HA-24S Diode 1200V 1400A 1-in-1 130%x67

500kW - inverter
CM1000HA-34S IGBT 1700V 1000A 1-in-1 130%x67
CM500C2Y-24S IGBT 1200V 500A 2-in-1 130%x67

B Evolution of IGBT Module Series

4th-generation 5th-generation 6th/6.1th-generation

7th-generation

B Type Name Definition of IGBT Modules
CM600DY -13T

of IGBT of IGBT of IGBT of IGBT T Series name
l F Series Hl NF Series |—>| S Series, S1 Series |—>| T Series | \—. Voltage class
Outline drawin
|Standard (Std) typel | NX type | NX type | anud Iother sv;zzecgi]fications
| NFHSeries | 1»|Standard (Std) type] Standard (Std) type| Connection type
@ Rated current capacity
| wmPDtype | [  MPDtype | © IGBT module
| A Series |
Standard (Std) type
M Features of IGBT Module Series
S Series NFH Series
+ Lineup includes various package types - High-speed CSTBT™ delivers low-loss performance
+ 6th-generation CSTBT™ delivers low-loss performance + Soft switching (resonant) turn-off function (ZVS)
« Thinner package (Height: 17mm) (NX type) + Enhanced inner wiring (skin effect)

+ Suited to large-capacity applications
(1200V/2500A, 1700V/1800A) (MPD type)

MPD: Mega power dual

CSTBT™: Mitsubishi Electric’s unique IGBT that makes use of the carrier cumulative effect.



I Line-up of IGBT Modules

B Matrix of IGBT Modules 650V/600V (No.: Number of outline drawing, see page 19 to 20)

RoHS directive (2011/65/EU) compliant
Vees(V) 650V 600V
Series T/T1-Series T-Series A-Series NF-Series NF-Series
Ic(A) NX Type ‘Connection No. std Type ‘Connection No. NXType | Connection | No. Connection| No. NFH Type | connection| No.
CM50MXUB-13T** M| 43
50 CM50MXUB-13T1** M | 43
CM50MXUBP-13T** M| -
CM50MXUBP-13T1** M| -
CM75MXUB-13T** M | 43
CM75MXUB-13T1** M| 43 CM75TL-12NF T|07
s CM75MXUBP-13T** M| - CM7EMX-12A M1 01| cm7sRL-12NF R| 07
CM75MXUBP-13T1** | M| -
CM100TX-13T* T|34
CM100TXP-13T* T|38
CM100MXUB-13T** M| 43
CM100MXUB-13T1** M| 43
CM100MXUBP-13T** M| - * CM100MX-12A M| 01| CM100TL-12NF T|07
100 OM10OMXUBP-13T1** | M| - CM100DY-13T D | 31| 100RXA2A 8| 02| GM10ORL-12NF R| o7 | CM100DUS-12F D|13
CM100MXUD-13T** M | 45
CM100MXUD-13T1** M| 45
CM100MXUDP-13T** M| -
CM100MXUDP-13T1** | M| -
CM150TX-13T* T|34
CM150TXP-13T* T|38
~ *
CM1S0RX-13T™ R|35 CM150DY-12NF D| 08
150 | CMISORXPAST™ R139| cm150DY-13T* D | 31| CM150RX-12A R| 02| CM150TL-12NF T|07| cM150DUS-12F D|13
CM150MXUD-13T M| 45 CM150RL-12NF alo7
CM150MXUD-13T1** M| 45
CM150MXUDP-13T** M| -
CM150MXUDP-13T1** | M| -
*
CM200TX-13T " T34 CM200DY-12F Dl os
200 | CM200TXP-13T T138| cmo00DY-13T* D | 31| CM200RX-12A R| 02| CM200TL-12NF T|09| CM200DU-12NFH D|13
CM200RX-13T R|35 CM200RL-12NF R| 09
CM200RXP-13T* R |39
225
*
300 | CM300DX-13T D129 cm300DY-13T* D | 32| CM300DX-12A D | 03| CM300DY-12NF D | 08| CM300DU-12NFH D|14
CM300DXP-13T* D | 40
400 CM400DY-13T* D | 32| CM400DX-12A D | 03| CM400DY-12NF D | 10| CM400DU-12NFH D|14
450 CM450DX-13T* D |29
CM450DXP-13T* D | 40
~ *
600 | CMEOODX-13T* D129 cpmeooDY-13T* D |33 CM600DY-12NF D| 11| CM60ODU-12NFH | D | 15
CM600DXP-13T D | 40
1000
D T R M
) ol NENEN M F ol Fol
Connection
ol ol ol ol ol ol ol ol

%% : Under Development % : New Product : Please contact to the sales offices.

M Matrix of Power Modules for 3-level Inverter (No.: Number of outline drawing, see page 22 to 23)

RoHS di

rective (2011/65/EU) compliant

Vces/Varm 1200 V IGBT Module 1700 V IGBT Module 1200 V Diode Module 1700 V Diode Module
T/S/S1-Series S/S1-Series S/S1-Series S/S1-Series
Ic/IF
std Type ‘Connect\'on No. std Type ‘Connect'\on No. std Type Connection| No. std Type Connection| No.
400 CM400ST-24S1* S 36
CM400C1Y-24S Ci1 11
450 CM450C1Y-24T** (o} 33
500 CM500C2Y-24S* Cc 37
600 CM600C1Y-24T* C1 33 CMB600HA-34S* H 37 RM600DY-34S* D 33
800 CMB800HA-34S* H 37 RM800DY-34S* D 33
1000 CM1000HA-34S* H 37
1400 CM1400HA-24S* H 37 RM1400HA-24S* H 37
IGBT module ci . co ] H s v Diode module H D
Connection R a@i T
‘j I

* Connection of diode module and IGBT module are different.

%% : Under Development %: New Product
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Line-up of IGBT Modules

B Matrix of IGBT Modules 1200V (No.: Number of Outline Drawing, see page 19 to 23)
RoHS directive (2011/65/EU) compliant

Vees(V) 1200V
Series | T/T1-Series T-Series S/S1-Series S/S1-Series S/S1-Series A-Series!
Ic NXType |Connection| No.| Std TYP® |Connection| No.| NX Type ’m std Type | Connection| No.| MPD TYP€ | Connection | No. NF-Series*"m
CM35MXUA-24T** | M | 42
CM35MXUA-24T1** | M | 42
M35MXA-24 M| 04

5 CM35MXUAP-24T** | M | - CcMm3s s o

CM35MXUAP-24T1** | M | -
CM50MXUA-24T** | M | 42
CM50MXUA-24T1** | M | 42 CM50RL-24NF R |07
50 CM50MXUAP-24T** | M | - CMBSOMXA-248 M| 04 CM50TL-24NF T|07
CM50MXUAP-24T1** | M | -
CM75MXUB-24T** | M | 43
CM75MXUB-24T1** | M | 43
CM75MXUBP-24T** | M | -
M75MXA-24: M| 04

75 CM75MXUBP-24T1** | M | - §M7ZTX_24SS T gs CM75RL-24NF R |07
CM75MXUC-24T** | M | 44 OM75RX-245 & |02 CM75TL24NF T|07
CM75MXUC-24T1** | M | 44
CM75MXUCP-24T** | M | -

CM75MXUCP-24T1** | M | -
CM100TX-24T* T34
CM100TXP-24T* T|38 CM100DY-24A D |08
8 * !
Qo2 |7 |% Ooomx24 | M 04 CMICOEV2NF  |£3|oa
.. * -

100 CM100MXUC-24T** | M | 44 CM100DY-24T D31 gmgg;ﬁiﬁx ; zs CM100RL-24NF R |07
CM100MXUC-24T1** | M | 44 CM100TL-24NF T|07
CM100MXUCP-24T** | M | - CM100DU-24NFH | D |13
CM100MXUCP-24T1** | M | -

CM150TX-24T* T34

CM150TXP-24T* T|38 CM150DY-24A D |08

CM150RX-24T* R |35 CM150DX-24S D |03 CM150DY-24NF D |08

CM150RXP-24T* R |39 CM150EXS-24S E|25 CM150E3Y-24NF  |E3| 08
M150DY-24T* D |31

150 CM150MXUD-24T** | M | 45 CM150 31| cmsoTx-2481 T|26 CM150RL-24NF R |09
CM150MXUD-24T1** | M | 45 CM150RX-24S1 R |27 CM150TL-24NF T|09
CM150MXUDP-24T** | M | - CM150DU-24NFH | D |13
CM150MXUDP-24T1** | M | -

CM200DY-24A D |08
CM200DY-24NF D |10
- * -
200 gnggi:gv I gg CM200DY-24T* D |32 gnggiﬁ ig’ E 22 CM200RL-24NF R |09
CM200TL-24NF T|09
CM200DU-24NFH | D | 14
CM225DX-24T* D |29
M225DX-24S1 D |2
225 CM225DXP-24T* | D | 40 Ccm225 s 8
CM300DX-24S1 D |28 CM300DY-24A D |10
M300DX-24T* D|2
300 gMgggDXP oaTH b 43 CM300DY-24T* D | 32 | CM300EXS-24S E | 25 | CM300DY-24S D |10 CM300DY-24NF D|M
CMB300RXL-24S1* | R |22 CM300DU-24NFH | D | 14
CM400DY-24A DM
CM400HA-24A H|16
400
CM400DY-24NF DM
CM400DU-24NFH | D | 15
CM450DX-24T* D |29
M450DY-24T* D M450DX-24S1 D |2 M450DY-24 D11
450 OMas0DXP-24T* | b | 40 CM450| 33 | CM450| S 8 | CM450| S
CM600DY-24A D1
CMB00DX-24T* D |29 CM600DX-2481 D |28 CMB00HA-24A H|16
M600DY-24T* D M600DY-24 D11
600 CM600DXP-24T* | D | 40 CME00 33 CM600DXL-24S D|6 CcMme00 s CM600DU-24NF D |12
CM600DU-24NFH | D | 15

800 CMB800DY-24S D |12

900 CM900DUC-24S D |17
CM1000DX-24T* D |30

1000 CM1000DXP-24T% | D | 41 CM1000DXL-24S D |06

1400 CM1400HA-24S* H | 37 | CM1400DUC-24S | D | 17

1800

2500 CM2500DY-24S D|19

H D T R E3
! o NEN QN
Connection o] o
ol M FI Fod ol o
*1: A-Series have model namse ending with A, NF-Series have model name ending with NF/NFH %% : Under Development : New Product
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Il Matrix of IGBT Modules 1700V

RoHS directive (2011/65/EU) compliant

Vces(V) 1700V
Series | T_Series T-Series S/S1-Series S/S1-Series S/S1-Series A-Series
Ic NXType |Connection| No.| St TYPE |Connection| No.| NX TYP€ | Connection| No.| ~ Std TYP€ | Comnection | No.| MPD TyP€ |Connection| No.| ~ Std TYP€ | Connection | No.
35
50
CM75MXA-34SA M| 24
.. *k .
75 CM75DY-34T D | 31| (\7eRx-34SA R | 20 CM75DY-34A D |08
CM100TX-34T** 34
CM100DY-34T** D |31 CM100DY-34A D |08
100 CM100TXP-34T** 38
CM150TX-34T** 34 CM150DX-34SA D |21
M150DY-34T** D |32 M150DY-34A D1
150 CM150TXP-34T** 3g | CM150DY-3 32| CM150RXL-34SA | R |22 CM150DY-3 0
CM200DX-34SA D |21
M200DY-34T** D |32 M200DY-34A
200 CM200DY-3 32| CM200EXS-345A | E |25 CM200DY-3 D10
205 CM225DX-34T** 29
CM225DXP-34T** 40
CM300DX-34T** 29
300 CM300DY-34T** D | 33 | CM300DX-34SA D |21 CM300DY-34A D11
CM300DXP-34T** 40
400 CM400DY-34T** D |33 CM400DY-34A D |18
CM450DX-34T** 29
M450DXL-34SA | D |2
450 CM450DXP-34T** 40 CM450DXL-348 3
500 CM500HA-34A H |16
CM600DX-34T** 29
600 M600DXL-34SA | D |2 MB00HA-34S* H |37
CMBOODXP-34TH* 0 CM600DXL-34S 3 | CMB600HA-34S 3
800 CMB80OHA-34S5* H |37
900
1000 CM1000HA-34S* | H | 37 | CM1000DUC-34SA | D | 17
1400
1800 CM1800DY-34S D|19
2500
H D E
) o
Connection o] o
o)

Y : Under Development : New Product
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I Line-up of IGBT Modules
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M Outline Drawing of IGBT Modules
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M Outline Drawing of IGBT Modules Unit:mm
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M Outline Drawing of IGBT Modules
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M Outline Drawing of IGBT Modules Unit:
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M Outline Drawing of IGBT Modules
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I HVIGBT Modules

* New Products

X Series HVIGBT Modules

Compatible package for smaller,
higher-capacity inverter systems

New common frame size supports more
diverse inverter configurations and capacity

Atanderd (std) Type HV100 Type LV100 Type
1.7kv 1.7kvV 900A
3.3kV 1800A 1200A 3.3kV 450A 450A
4.5kV 1350A/1500A 900A 4.5kV 330A
6.5kV 900A/1000A 600A 6.5kV 225A

<Main Features>

-Power loss reduced by incorporating 7th-generation IGBT and RFC*' diode

+Current capacity improved 50% compared to convetional package

-Latest package technology enhances power cycle lifetime

-Compatible package*? for simplified design and easy replacement

+Maximum operation temperature of 150 degrees Celsius, from 1.7kV to
6.5kV class*®

*1 RFC: Relaxed field of cathode
*2 : HVIGBT H series/R Series
*3 : Aworld's first for the 6.5kV class Based on Mitsubishi Electric research

M Characteristics graph

e CM1000HG-130XA (New Product)

e CM750HG-130R (Conventional Product)
Thermal

1500 / 100% resistance

improved
approx.

/ / oo 10%
// 90%

500 ON state
/ oltage [EEA
44/ 0%

0 3 4 5 6
VCEsat([V]

1000

Ic[A]

80%

R Series
(Conventional Product)

X Series
(New Product)
Saturation voltage between collector

and emitter (R Series vs X Series)

Heat resistance comparison
(R Series vs. X Series)

<Main Features>

-Power loss reduced by incorporating 7th-generation IGBT and RFC*' diode

- Contributing to high energy efficiency and high power density by
improving package technology for low parasitic inductance and thermal
resistance

+LV100 and HV100 modules have a common package design

+Simple, standard connections allow for optimal system design and a
range of current ratings

B Output current characteristics

Condition: Tj=125°C, Vcc=3600V, P.F=0.85, fo=50Hz, Tf=80°C
1200

—— X Series(New Product)

1 : ; a
000 ‘\ —e— R Series Conventional Product)
800 ;

Inverter output current[Arms]

600 S
oo+
200 f——————————

0 i i i i i

0 200 400 600 800 1000

Switching carrier frequency[Hz]

1200

M LNFLR structure (edge termination optimized)

— Edge termination

Increased

28%

Active chip area
/ p

Compared to previous product®, active chip area is increased 28%
by optimizing edge termination.
* CM750HG-130R

24



I Line-up of HVIGBT Modules
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B Series Matrix of HVIGBT/HVIPM (No.: Number of outline drawing, see page 26 and 27)

Vees
1700V 2500V 3300V 4500V 6500V
Ic(A) ‘ Connection |Type | No. ‘ Connection | Type| No. ‘ Connection | Type| No. ‘ Connection |Type | No. Connection |Type | No.
200 CM200HG-130H H|D|07
CM400HG-130H H|D|12
400 CM400DY-50H D|B|15 CM400HG-66H HiDo7 CM400E2G-130H E2| D |09
| CM400DY-66H D|B|15
CM400E4G-130H E4| D |09
450 CM450DA-66X** D|A|16
CM600DY-34H D|B |01 CM600HG-130H H|D|11
600 CM600HG-90H H|D|12
CM600E2Y-34H E2| B |01 CMB600HG-130X** |H | D |13*
750 CM750HG-130R H|D|11
CMB800HC-66H H|C |03
CM800DZB-34N D|C |01
CMB800E4C-66H E4| C |06/ CM80OHC-90R H|C|08
800 | CM800DZ-34H C|01| CM800HB-50H H|B |03
CMB800E6C-66H E2| C |06| CM800OHG-90R H|D|13
CMB800HA-34H B|-
CM800HB-66H H|B |03
CM900HG-90H H|D|13
M900HC-90H H
900 CM00HC-90 cloo CM900HG-130X** |H | D |11*
CM900HB-90H H| B |06
CM900HG-90X** H|D 13
1000 CM1000HC-66R H|C |08 CM1000HG-130XA* |H | D |11
CM1000E4C-66R E4| C |10
CM1200HCB-34N H|C |03 CM1200HG-66H H|D |09
CM1200DB-34N D|B |04 CM1200HC-66H H|C |06
CM1200DC-34N D|C |04] CM1200HC-50H H|C|06| CM1200HB-66H H|B |06 CM1200HC-90R H|C 10
1200 CM1200E4C-34N E4|C |05| CM1200HB-50H H|B |06 CM1200HC-66X** H|C |08 CMT200HC-90RA ¥ 10
- ” ’ CM1200HG-90R H|D |11
CM1200HC-34H H|C |02
CM1200DC-34S C |04 PM1200HCE330-1 H|C |14
1350 CM1350HG-90X** | H|D |11*
CM1500HC-66R H|C |10
1500 CM1500HC-90XA** | H | C |10*
CM1500HG-66R H|D|11
1600 | CM1600HC-34H H|C |02
CM1800HCB-34N H|C |06 CM1800HC-6EX A wlelior
1800 | CM1800HC-34N H|C |05 CM1800HG-66X** ulp e
CM1800HC-34H H|C |06
CM2400HCB-34N H|C |06
2400 | CM2400HC-34N H|C |05
CM2400HC-34H H|C |06
H E2/E6 E4 D

Connection

=

£

o

£
I

o

[Type Description]

*There are possibility to change the type of auxiliary terminals.

I Series Matrix of HYDIODE Modules (No.: Number of outline drawing, see page 28)

A: Al base plate  B:Cu base plate C:AISiC base plate / 6 kViso D:AISiC base plate / 10kViso

VPRM

1700V 3300V 4500V 6500V

IF(A) ‘ Connection (Type| No. ‘ Connection [Type| No. ‘ Connection [Type| No. ‘ Connection [Type
200 RM200DG-130S D|D|19
250 RM250DG-130F D|D|19
300 RM300DG-90S D|D|19
400 RM400DG-665 DI D19 RM400DG-90F D|D |19

RM400DY-66S D|B|20
600 RM600DY-66S D | B |20 RMB0OHE-90S H|C |18|RM600DG-130S D|D|19
800 RM800DG-90F D|D |19

RM900HC-90S H|C|22

900 RM900DB-90S D|B|22
1000 RM1000DC-66F |D|F |21

RM1200DG-66S | D |D |19
1200 |[RM1200DB-34S | D | B |17| RM1200HE-66S | H | C |18| RM1200DG-90F D|D|19

RM1200DB-66S | D | B |22
1500 RM1500DC-66F |D|C |21
1800 |[RM1800HE-34S | H | C |18

Connection

H

£

D

i
i

M Type Name Definition

Yk : Under Development %: New Product

of IGBT Modules

o
Connection type

Rating current class

~ CM1800 HC -66 X

|

Series name

Outline drawing
and package type

CM: IGBT, RM: DIODE, PM: HVIPM

[Type Description] B:Cu base plate C:AISiC base plate / 6 kViso

D:AISiC base plate / 10kViso

Voltage class



M Outline Drawing of HVIGBT Modules
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*There are possibility to change the type of auxiliary terminals.
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M Outline Drawing of HVIGBT Modules
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M Outline Drawing of HVDIODE Modules

Unit:mm
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Power Modules for Electric and Hybrid Vehicles

New Products

High Power J1 Series Power Modules for Automotive

<Main Features>

« Integrated direct water-cooling structure with cooling fins and 6-in-1
connection contribute to more compact inverters for Automotive

« Direct lead bonding (DLB) structure ensures high reliability

» Loss further reduced by incorporating 7th-generation IGBT built with a
CSTBT™* structure

» Completely lead-free, conforms to RoHS directives (2011/65/EU)

« Suitable for a variety of electric and hybrid vehicle inverters

* CSTBT™: Mitsubishi Electric’s unique IGBT that utilizes the carrier cumulative effect.

Package with 6-in-1 connection and integrated water-cooled fin
contributes to more compact, high-power inverters for Automotive

CT1000CJ1B060,
CT600CJ1B120

M Block Diagram

P1 P2 P3
upv VPV WPV
UPG Cr—J x VPG 4 WPG Cr—J x
UPA VPA WPA

UPS VPS m
UPE VPEO-
———OV

UNG (}—J VNG ()—J WNG ()—J
UNA VNA WNA

UNS: VNS WNS

UNE

VNEO- WNE

Pr

ON1 ON2 ON3

B Features
Common

+ Long power/temperature cycle life

+ High-precision on-chip temperature sensor

+ High traceability in managing materials/components for each
product throughout the entire production process

J Series T-PM (Transfer-molded Power Module)

« Structure incorporates transfer modeling and original direct
lead bonding (DLB) technique

» DLB structure reduces internal wiring resistance and
inductance

+ Completely Pb-free (including the pins)

« Package structure compliant with the End-of-Life-Vehicles Directive,
regulations relating to substances of environmental concern

J1 Series (6-in-1)

+ Cooling fin integrated direct water-cooled structure and 6-in-1
configuration contribute to minimize the automobile inverter

+ DLB*! structure realizes high reliability

+ Installation of the 7th generation IGBT adapting the
CSTBT™*2 structure realizes a further reduction in loss

+ On-chip current sensor that enables high-speed current-cutoff
protection is installed

B Matrix of 650V Power Modules (No. : Number of outline drawing, please refer to page 30)

Vces(V) 650V
Series J1 Series J Series

Ic(A) Power Module with pin fin Connection | No. T-PM Connection | No.
300 CT300CJ1A060** C 01 CT300DJGO60** D 02
600 CT600CJ1A060 C 01 CT600DJHO60** D 03
1000 CT1000CJ1B060** C 04 - - -

D
Connection

B Matrix of 1200V Power Modules

(No. : Number of Outline Drawing, please refer to page 30)

Vces(V) 1200V
Series J1 Series
Ic(A) Power Module with pin fin Connection | No.
600 CT600CJ1B120** C 04
Connection

29

Y% Under Development

Y% Under Development

M Type Name Definition of Power Modules
for Electric and Hybrid Vehicles

CT 600 C J1B 120

—— e Voltage class

L——————————@ Series name and
structure

® Connection type

@ Rating current class

o CT: IGBT



M Outline Drawing of Power Modules for Electric and Hybrid Vehicles

Unit:mm
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POWER MODULES

—— Keep safety first in your circuit desi !

* Mitsubishi Electric Corporation puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble may occur with them. Trouble with semiconductors may lead to
personal injury, fire or property damage. Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits, (i) use of non-flammable
material or (jii) prevention against any malfunction or mishap.

— Notes regarding these materials

These materials are intended as a reference to assist our customers in the selection of the Mitsubishi semiconductor product best suited to the customer’s application; they do not convey any license under any intellectual property
rights, or any other rights, belonging to Mitsubishi Electric Corporation or a third party.

Mitsubishi Electric Corporation assumes no responsibility for any damage, or infringement of any third-party’s rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or circuit application examples
contained in these materials.

All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of publication of these materials, and are subject to change by
Mitsubishi Electric Corporation without notice due to product improvements or other reasons. It is therefore recommended that customers contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product
distributor for the latest product information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors. Mitsubishi Electric Corporation assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.
Please also pay attention to information published by Mitsubishi Electric Corporation by various means, including the Mitsubishi Electric Semiconductor home page (http://www.MitsubishiElectric.com/semiconductors/).

When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total system before making a final decision
on the applicability of the information and products. Mitsubishi Electric Corporation assumes no responsibility for any damage, liability or other loss resulting from the information contained herein.

Mitsubishi Electric Corporation semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life is potentially at stake. Please contact Mitsubishi Electric
Corporation or an authorized Mitsubishi Semiconductor product distributor when considering the use of a product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical,
aerospace, nuclear, or undersea repeater use.

The prior written approval of Mitsubishi Electric Corporation is necessary to reprint or reproduce in whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and cannot be imported into a country other than the approved
destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product distributor for further details on these materials or the products contained therein.

Eco Changes is the Mitsubishi Electric Group’s environmental statement, and
expresses the Group’s stance on environmental management. Through a wide range
| for a greener tomorrow of businesses, we are helping contribute to the realization of a sustainable society.

MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BLDG., 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN
www.MitsubishiElectric.com

Revised publication, effective Apr. 2017.
Superseding publication of H-CT575-X Apr. 2016.
Specifications subject to change without notice.

H-CT575-Y FU-1704 Printed in Japan <IP> [©2017 Mitsubishi Electric Corporation |
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IGBTs Fast Recovery &
Hybrid & Diode Modules
SiC Modules Assemblies
MOSFET Modules IGBT Assemblies
IPMs Custom Modules
DIPIPM™ Gate Drivers &
Discrete Thyristors IPM Interface
Discrete Rectifiers DC-DC Converters

Thyristor & Diode
Modules




IGBTs

Hybrid Electric Vehicles (HEV/EV)
Inverters

Servo Drives
Traction Inverters

Medical Power Supplies UPS
Welding

Motor Drives

Single 6-Pac
Chopper 7-Pac
Dual CIB
H-Bridge

Development Kits available for some types. (Section M, Gate Drivers)

Numbering System
250V IGBTs
600V Standard Frequency IGBTSs, Up to 20kHz
NF-Series Dual
NF-Series 6-Pac
NX-Series 7-Pac
Dual Extended Temperature Range IGBTs
Single & Low Side Chopper
600V High Frequency IGBTs, 30kHz to 70kHz
1200V Standard Frequency IGBTs, Up to 20kHz
A-Series Single & Dual
S-Series Dual & AC Switch,
MPD S-Series & NF-Series Dual
NF-Series 6-Pac & 7-Pac
NX-Series Dual
Single & Dual Extended Temperature Range IGBTs
NX-Series Chopper & 6-Pac
NX-Series 7-Pac
1200V High Frequency IGBTs, 30kHz to 70kHz
1700V IGBTs
A-Series Single & Dual, S-Series Dual
MPD S-Series Dual & MPD NF-Series Chopper
NX-Series Dual & Chopper
NX-Series 7-Pac
1700V HVIGBTs
2500V HVIGBTs
3300V HVIGBTSs
4500V HVIGBTs
6500V HVIGBTSs
Outline Drawings

VOLTAGE: 250V TO 6500V
CURRENT: 35A TO 2500A

Gate Drivers
& IPM
Interface

DC-DC
Converters

IGBT
Assemblies

Custom

Modules Assemblies

Fast Recovery
Diode Modules

Thyristor &
Diode
Modules

Discrete
Rectifiers

Discrete
Thyristors

DIPIPM

IPMs

Hybrid
& SiC
Modules

MOSFET

Modules IGBTs




250 Volt IGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

CM200TU-5F CM600HA-5F

MAXIMUM RATINGS (IGBT Inverter Sector)

Static
VRms
VCES |c |c|v| Isolation |c
Volts  Amperes  Amperes Volts
250V Single IGBT
CMB600HA-5F 250 600 1200 2500 600

250V 6-Pac IGBT

CM200TU-5F 250 200 400 2500 200
FREE WHEEL DIODE THERMAL CHARACTERISTICS
Interface
Per IGBT Diode
Module (Max.) (Max.)
lem Vem e Ringc)  Bingc)  Pingjc)
Amperes Volts ns °C/W °C/W °C/W
250V Single IGBT
CMB600HA-5F 600 2.0 300 0.04 0.13 0.19

250V 6-Pac IGBT
CM200TU-5F 200 20 300 0.09 021 047

250V Single IGBT 250V 6-Pac IGBT

Test Conditions Typ. Max.

Ve Veg(san
Amperes Volts Volts Volts nF nF nF ns ns

ELECTRICAL CHARACTERISTICS

Dynamic
Vige = OV, Vgg = 10V
Vee(saT) Cies  Coes Cres tion)

10 12 17 165 75 56 1000 4000

10 1.2 1.7 66 30 23 700 1800

Outline
Drawings

Weight
Grams Number Page

400 2 A-26

680 3 A-26

CMB00HA-5F CM200TU-5F
(e} Po - o
0—] GUP 0J GVvP 0J GwP 0J
G EuP O— EvP O— EwP
E E
uo—-s vo—9 w
GUN oJ (} GVN oJ (} GWN oJ
EUN 0—— EVN 0— EwWN

N O

ta(otf)
ns

1000

700

Inductive Load Switching Times

t
ns

500

500

(1) CM=IGBT Module  (6)

(2) Current Rating:
Ic (Amperes)

(3) B =Four-in-One
D = Dual
E = Chopper
H = Single
M =CIB
R = Seven-in-One
T =Six

Outline or Minor
Change

Voltage, Vges
Volts (x50)

CM450DX-24S1 is a 450 Ampere, 1200 Volt,
Dual IGBT

A = A-Series IGBT

F = 4th Generation
Trench Gate

H = Total Performance
H-Series Module
NF = 5th Generation
CSTBT™ Trench Gate,
Total Performance
NF-Series Module
NFH = Total Performance
NFH-Series
Module, for High
Frequency Use
30kHz to 70kHz
R = High Voltage, Low Loss
S = 6th Generation
CSTBT™ Trench Gate
$1=_Gen. 6.1 CSTBT
Trench Gate

CSTBT is a registered trademark of

Mitsubishi Electric Corp.

A-2



600V Standard Frequency Application IGBTs, Up to 20kHz

NF-Series Dual IGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

CM150DY-12NF, CM200DY-12NF,
CM300DY-12NF

MAXIMUM RATINGS (IGBT Inverter Sector)

Amperes Amperes

Vees
Volts

NF-Series Dual IGBTs

CM150DY-12NF 600 150 300 97
CM200DY-12NF 600 200 400 93
CM300DY-12NF 600 300 600 89
CM400DY-12NF 600 400 800 92
CM600DY-12NF 600 600 1200 89

NF-Series Dual IGBTs

CM150DY-12NF, CM200DY-12NF, CM300DY-12NF,
CM400DY-12NF, CM600DY-12NF

C1
1o
E1
C2E1
c2ol
E2
E2
DC-DC Gatg IIJF[;\\Aers Custom
Converters Modules

Interface

Assemblies

CM400DY-12NF

ELECTRICAL CHARACTERISTICS

Static
VRms Test Conditions Typ. Max.
Isolation |c VGE VCE(SAT) VCE(SAT)
Volts Amperes Volts  Volts Volts
2500 150 15 17 22
2500 200 15 17 22
2500 300 15 17 22
2500 400 15 17 22
2500 600 15 17 22
IGBT Fast Recovery

Assemblies  piode Modules

Dynamic

CM600DY-12NF

Vge = OV, Vg =10V

cies cues
nF nF

23 2.8
30 37
45 55
60 73
90 110
Thyristor &
Diode
Modules

cres
nF

Inductive Load Switching Times

td(on)

ns

09 120
12 120
1.8 120
2.4 300
36 500
Discrete
Rectifiers

t
ns

ta(ofr)

ns

100 300
120 300
120 350
200 450
300 750
Discrete
Thyristors

FREE-WHEEL DIODE THERMAL CHARACTERISTICS
IGBT  Diode IGBT Under
(Max.) (Max.) Chip (Max.) Resistance
t Im  Vem tr  Ringc) BinGc) Pinc)
ns Amperes Volts ns °C/W  °C/W °C/W
300 150 2.6 150 021 047 0.16
300 200 2.6 150 019 0.35 013
300 300 26 150 [ 0.16 0.25 0.093
300 400 2.6 250 011 019 0.066
300 600 26 250 [ 011 0.18 0.046
Hybrid
MOSFET )
DIPIPM IPMs Modules & SiC
Modules

Contact
Thermal

Rin(c-1)
°C/W

0.07
0.07
0.07
0.04
0.02

IGBTs

Weight

310
310
310
400
580

Outline
Drawings
Grams Number Page

~N oo o1 o1 o

A-27
A-27
A-27
A-27
A-28

A-3



600V Standard Frequency Application IGBTs, Up to 20kHz
NF-Series 6-Pac IGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

B CM75TL-12NF,
CM150TL-12NF

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS FREE-WHEEL DIODE
Inverter Sector Static Dynamic
Vams Test Conditions Typ. Max. Vge =0V, Vgg =10V Inductive Load Switching Times
Vees  1c@T¢' Iem  T¢' Isolation Ic Ve  Veesar)  Vee(san Cies  Coes Cres tion) & taem  k Iem Vem
Volts Amperes Amperes °C Volts Amperes Volts Volts Volts nF nF nF ns ns ns ns Amperes Volts ns
6-Pac IGBTs
CM75TL-12NF 600 75 150 102 2500 75 15 1.7 2.2 1.3 1.4 0.45 120 100 300 300 75 2.8 100
CM150TL-12NF 600 150 300 93 2500 150 15 1.7 2.2 23.0 2.8 0.9 120 100 300 300 150 2.8 150
THERMAL CHARACTERISTICS 6-Pac IGBTs
Inverter Seclor Cuntacl CM75TL'1 2NF, CM150TL'1 2NF
IGBT Under Diode Under  Thermal p
Chip (Max.) Chip (Max.) Resistance Outline
th(i-c) Rth(i-c) Rm(c_') Weight Drawings OJ OJ OJ
il d d UP-1 VP-1 WP-1
C/W C/w C/w Grams Number Page NG UP-2 VP2 W2
Be—o
u \Y w
6-Pac IGBTs o
CM75TL-12NF  0.29 0.51 0.085 350 1 A-26 CN-7 &——=
CM150TL-12NF  0.17 0.31 0.085 350 1 A-26 NC CN'5°J CN'3°J CN-1 OJ
CN-8 o—— CN-6 CN-4 CN-2

N &



600V Standard Frequency Application IGBTs, Up to 20kHz
NX-Series 7-Pac IGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

CM100RX-12A, CM150RX-12A,
CM200RX-12A

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS FREE-WHEEL DIODE

Inverter Sector Brake Sector Static Dynamic

Vams Test Conditions Typ. Max. Vgg =0V, Vg =10V Inductive Load Switching Times

Vees  1c@T¢' lem  T¢' Isolation Vges Ic@Tg" Igw@Tg" Tg' Py Ic Ve  Veesar)  Vee(san Cies  Coes Cres tion) & tem  k Iem Vem e

Volts Amperes Amperes °C Volts Volts Amperes Amperes °C Watts  Amperes Volts  Volts Volts nF nF nF ns ns ns ns Amperes Volts ns
7-Pac IGBTs
CM100RX-12A 600 100 200 84 2500 600 50 100 103 280 100 15 1.7 241 1.3 14 0.45 100 100 300 400 100 2.8 200
CM150RX-12A 600 150 300 78 2500 600 75 150 84 280 150 15 1.6 2.0 15.0 2.0 0.6 120 100 350 550 150 2.8 200
CM200RX-12A 600 200 400 82 2500 600 100 200 88 400 200 15 1.6 2.0 20.0 2.7 0.8 120 150 350 550 200 2.8 200
THERMAL CHARACTERISTICS 7-Pac 1GBTs

Inverter Sector Brake Sector r— CM100RX-12A, CM150RX-12A, CM200RX-12A

IGBT Under Diode Under IGBT Under Diode Under  Thermal pPo—¢ + + TH1  TH2

Chip (Max.) Chip (Max.) Chip (Max.) Chip (Max.) Resistance Outline

) Rinj-c) Rinj-c) Rinj-c) Rin-ry ~ Weight  Drawings aupol avpol awpol

°C/W °C/W °C/W °C/W °C/W Grams Number Page EUP Evp EWP NTC
B
v w
7-Pac IGBTs v
CM100RX-12A  0.31 0.59 0.44 0.85 — 350 1 A-29 GBOJ
CM150RX-12A  0.24 0.46 0.44 0.85 — 350 1 A-29 GUNOJ GVNOJ GWNOJ
CM200RX-12A  0.17 033 0.31 059 — |30 | 11 a2 o1 e EVN EWN
DC-DC Gatge( ?;mers Custom |GBT. Assemblies ngt Recovery Th)S’iI(S)'éOeI’ & Discrete Discrete DIPIPM IPMs MOSFET 1}/%?&1 IGBTs

Converters | oo, Modules  Assemblies Diode Modules 1o 1oc Rectifiers  Thyristors Modules  \1odules

A-5



600V Standard Frequency Application IGBTs, Up to 20kHz

Dual Extended Temperature Range IGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

QID0640020 QID0660023

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS

Static Dynamic

Test Tj=125°C
Vgms  Conditions Typ. Max.

Vees g Icm  Timax) Isolation Ic Vg VeE (sam)
Volts Amperes Amperes °C Volts Amperes Volts Volts Volts

Dual Extended Temperature Range IGBTs
0ID0640020 600 400 800 150 2500 | 400 15 17 21 10
QID0660023 600 600 1200 150 2500 | 600 15 17 2.2 10

Dual Extended Temperature Range IGBTs

QID0640020 QID0660023
E1C2(24) E1C2(23) c1
T 9 c
- Cc1(22)
o | |pit E1(16) G1
Di2 -+
G2(38) o T G1(15) Tev
E2(39) E1
E1C2
| Th
E2  C1 L 1 G2
(47)  (48)  TH1 TH2 18V
(1) (2 E2

Vg =0V, f = 1KHz

Vce (sam) Vee
Test Cond.

Resistive Load Switching Times

cies cues cres ltl(on) t l|1(ml) t
nF nF nF ns ns ns ns

50 53 16 200 200 400 600
90 1.0 3.6 500 300 750 300

FREE-WHEEL DIODE THERMAL CHARACTERISTICS

IGBT Diode
(Max.) (Max.)

) )
°C/W °C/W

Outline
Weight Drawings
Grams Number Page

v Vem
Amperes Volts

= — 200 0.112 0.192 220 10 A-29
— — 250 0.075 0.120 270 48 A-43



600V Standard Frequency Application IGBTs, Up to 20kHz
Single and Low Side Chopper IGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

QIS0660004 Q1Q0645001

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
Static Dynamic
Test Tj=25°C
Vgws  Conditions Typ. Max. Vge =0V, f=1KHz Resistive Load Switching Times
Vees e Im  Timmax) Isolation Ic Ve  Vee(sar) Vee (san Vee Cies Coes Cres taon) &  taom &
Volts Amperes Amperes °C Volts Amperes Volts Volts Volts Test Cond. nF nF nF ns ns ns ns
Single IGBT
Q1S0660004 600 600 1200 150 2500 600 15 1.7 21 10 69 8.0 2.4 700 250 700 600
Low Side Chopper IGBT
Q100645001 600 450 900 125 2000 450 15 2.1 2.8 10 45 15.9 9 350 600 350 300
Single IGBT Low Side Chopper
Q1S0660004 Q1Q0645001
E(24) E(23) E2
9 SE2
C(22)
E1(16) G2 o
C2E1
Gi(15) _Th
e h 8E1 0-Ne
TH1 TH2 G10-NC
c@n cag O @ ct
DC-DC Gate Drivers Custom IGBT . Fast Recovery Thyr.IStor& Discrete Discrete
& [PM : Assemblies ; Diode o X DIPIPM
Converters lilee Modules  Assemblies Diode Modules el Rectifiers  Thyristors

FREE-WHEEL DIODE

I Vem

Amperes Volts ns

— 30
50 22 110
MOSFET
IPMs Modules

THERMAL CHARACTERISTICS

IGBT
(Max.)

Rin(j-c)
o

Diode
(Max.)

Rin(j-c)
o

0.079 0.132
0.075 0.075
Hybrid

& SiC
Modules

IGBTs

Weight

Outline
Drawings
Grams Number Page
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600V High Frequency Application IGBTs, 30kHz to 70kHz
NFH-Series Dual & Chopper IGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

CM100DUS-12F, CM150DUS-12F,
CM200DU-12NFH

CM300DU-12NFH, CM400DU-12NFH,

~ CMB00E3U-12NFH ~ CM600DU-12NFH

MAXIMUM RATINGS (IGBT Inverter Sector) ELECTRICAL CHARACTERISTICS FREE WHEEL DIODE THERMAL CHARACTERISTICS

Static Dynamic IGBT
IGBT Diode  Under Chip

VRms Test Conditions  Typ. Max. Vg =0V, Vg =10V Inductive Load Switching Times (Max.) (Max.)  (Max.) Outline
Vees I lem Isolation I Vee  Vcesan  Vee(sa) Cies  Coes Cres taon) & Hem  k m Vem e RJE%) Rtg;w) thg(i-n) Weight  Drawings

Volts  Amperes  Amperes Volts Amperes Volts  Volts Volts nF nF nF ns ns ns ns Amperes Volts ns /W Grams Number Page

NFH-Series Dual IGBTs

CM100DUS-12F 600 100 200 2500 100 15 2.0 2.7 27 18 1.0 100 80 300 150 100 26 150 0.35 0.70 0.23 310 8 A28
CM150DUS-12F 600 150 300 2500 150 15 2.0 2.7 4 2.7 1.5 120 100 350 150 150 26 150 0.24 0.47 0.19 310 8 A28
CM200DU-12NFH 600 200 400 2500 200 15 2.0 2.7 55 36 20 120 100 350 150 200 26 150 0.21 0.35 0.15 310 18 A-32
CM300DU-12NFH 600 300 600 2500 300 15 2.0 2.7 83 54 3.0 250 120 500 150 300 26 200 0.16 0.24 0.10 400 19 A-32
CM400DU-12NFH 600 400 800 2500 400 15 2.0 2.7 110 72 40 400 120 700 150 400 26 200 0.13 0.18 0.076 400 19  A32
CM600DU-12NFH 600 600 1200 2500 600 15 2.0 2.7 166 11.0 6.0 700 300 1400 150 600 26 200 0.11 0.12 0.053 400 24 A-34

NFH-Series Chopper IGBT
CMBOOE3U-12NFH 600 600 1200 2500 600 15 2.0 2.7 165 108 60 —  —  — 150 600 26 — | 0088 — 0051 | 400 | 19 A-32

NFH-Series Dual IGBTs NFH-Series Chopper IGBT

CM100DUS-12F, CM150DUS-12F CM200DU-12NFH, CM300DU-12NFH, CM600E3U-12NFH
CM400DU-12NFH, CM600DU-12NFH

C1 C1
7 c1
C2E1
G1 oJ
E1
G2 oJ
C2E1 E2
E2
G2 oJ
E2




1200V Standard Frequency Application IGBTs, Up to 20kHz
A-Series Single & Dual IGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

CMA400HA-24A,
CMB00HA-24A

CM100DY-24A CM600DY-24A

MAXIMUM RATINGS (IGBT Inverter Sector) ELECTRICAL CHARACTERISTICS FREE-WHEEL DIODE THERMAL CHARACTERISTICS

Static Dynamic . IGBT Under Diode Contact
Inductive Load Chip Under Chip Thermal

Vams  TestConditions  Typ. Max. Vgg =0V, Vgg =10V Switching Times (Max.) (Max.) Resistance Outline
Vees  1c@T¢' Iem ' Isolation lc Ve Voesan Voe(sar Cies  Coes Cres  om) & tao) &%  'em  Vem to R}g}i-“?) ﬁng}i-‘ﬁ) Qngﬁlf) Weight ~ Drawings

Volts Amperes Amperes °C Volts Amperes Volts Volts Volts nF nF nF ns ns ns ns Amperes Volts ns Grams Number Page

A-Series Single IGBTs
CM400HA-24A 1200 400 800 87 2500 400 15 2.4 3.0 700 60 14 550 180 600 350 | 400 3.8 250 0.053 0.080 0.02 480 | 29 A-36
CMBOOHA-24A 1200 600 1200 80 2500 600 15 2.1 3.0 1050 90 20 660 190 700 350 | 600 3.8 250 0.034 0.053 0.02 480 | 29 A-36

A-Series Dual IGBTs

CM100DY-24A 1200 100 200 84 2500 100 15 2.1 3.0 17.5 15 0.34 100 70 400 350 100 3.8 150 0.186 0.34 0.022 310 20 A-33
CM600DY-24A 1200 600 1200 80 2500 600 15 2.1 3.0 940 8.0 1.8 660 190 700 350 600 3.8 250 0.034 0.062 0.018 580 22 A-33
A-Series Single IGBTs A-Series Dual IGBTs

CM400HA-24A, CM600HA-24A CM100DY-24A, CM600DY-24A

C C1
Go 610
E E1
E C2E1
G20
E2
E2

DC-DC Gate Drivers

& IPM
Converters Interface

Thyristor & . . Hybrid
Diode Discrete Discrete DIPIPM MOSFET & SiC

Custom IGBT Fast Recovery IPMs
Modules  Rectifiers  Thyristors Modules Modules

Modules  Assemblies  ASSEMDIiES  piode Modules

IGBTs

A-9




1200V Standard Frequency Application IGBTs, Up to 20kHz
S-Series Dual & AC Switch, MPD S-Series & NF-Series Dual IGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

CM400C1Y-24S,
CM450DY-24S, 1 ¥ CM900DUC-24S, - 3
CM300DY-24S CM600DY-24S CM800DY-24S A g CM1400DUC-24S L B ; CM2500DY-24S CM100DY-24NF

MAXIMUM RATINGS (IGBT Inverter Sector) ELECTRICAL CHARACTERISTICS FREE-WHEEL DIODE THERMAL CHARACTERISTICS

Static Dynamic . IGBT Under  Contact
Inductive Load IGBT  Diode Chip Thermal
Vgms  TestConditions  Typ. Max. VgE = OV, Ve =10V Switching Times (Max.) (Max)  (Max.) Resistance Outline

Vees  Ic@T¢' lem  Tg' Isolation lc Ve Voesar) Vee(sam Cies  Coes Cres  ton) % tiem) %  Im  Vem ' PRinge) Ringe)  PBungo) Rinc-) ~ Weight  Drawings
°C/W °C/W °C/W °C

Volts Amperes Amperes Volts Amperes Volts Volts Volts nF nF nF ns ns ns ns Amperes Volts ns /W Grams Number Page

S-Series Dual IGBTs

CM300DY-24S 1200 300 600 120 2500 300 15 17 2.15 30 6 0.5 800 200 600 300 300 2.25 300 | 0.066 0.12 = 0.02 400 6 A27
CM450DY-24S 1200 450 900 1256 2500 450 15 17 215 45 9 0.75 800 200 600 300 450 2.15300 | 0.045 0.068 — 0.018 580 16 A-31
CM600DY-24S 1200 600 1200 116 2500 600 15 17 2.15 60 12 1.0 800 200 600 300 600 2.15300 | 0.03 0.06 = 0.018 580 16 A-31
CM800DY-24S 1200 800 1600 117 2500 800 15 17 215 80 16 1.32 800 200 600 300 800 2.15300 | 0.028 0.045 — 0.015 1200 25 A-34

S-Series Dual AC Switch
CM400C1Y-24S 1200 350 800 124 2500 400 15 1.85 2.3 40 8 066 800 200 600 300 [ 400 1.7 300 | 0.056 0.95 — 0.018 580 4 A27

MPD S-Series Dual IGBTs

CM900DUC-24S 1200 900 1800 125 2500 900 15 1.55 19 90 18.0 15 900 250 950 350 900 1.65 450 | 0.023 0.039 = 0.006 1450 23 A-34
CM1400DUC-24S 1200 1400 2800 124 2500 1400 15 1.55 19 150 30.0 25 900 250 950 350 | 1400  1.65 450 | 0.016 0.026 — 0.006 1450 23 A-34
CM2500DY-24S 1200 2500 5000 56 2500 2500 15 1.7 2.4 250 25.0 3.0 800 200 700 300 = — 300 | 0.016 0.027 = 0.0038 2000 38 A-39

NF-Series Dual IGBT

CM100DY-24NF 1200 100 200 113 2500 100 15 1.8 2.5 23 2.0 0.45 120 80 450 350 100 3.2 150 | 0.19 0.35 0.13 0.07 310 5 A27
S-Series Dual IGBTs S-Series Dual AC Switch IGBT MPD S-Series Dual IGBTs NF-Series Dual IGBT
CM300DY-24S, CM450DY-24S, CM400C1Y-24S CM900DUC-24S CM1400DUC-24S CM2500DY-24S CM100DY-24NF
CMB00DY-24S, CM800DY-24S

C2E1 C2E1 ci c1
C1 C1 o C2 (Cs2) o C1 (Cst) ci

c1 c1 |

1 I C2 (Cs2) C1 (Cst) @} {E aiodl % arod
G1 oJ Gi1 oJ T geoll2 | [ | | T E10 E1
E10 E1 (Es1)© A4 E1 (Est) @2 fve || | ]m L E1EsD +——0 C2ET C2ET

——0 C2E1 $——0 C2E1 Di2 Di1 A 'y c2o

C20 Cc2o0 E2 (Es2)o Di2) i L

I I JE Gt : o GzoJl< 2 G20
G20 5 G20 3 E2  Ci E2 E2
E2

o
O—I— E2 (Es2) O_I_ E2 (Es2) E> & G1 e
E2 E2



1200V Standard Frequency Application IGBTs, Up to 20kHz
NF-Series 6-Pac & 7-Pac IGBTSs, (Refer to device datasheets at www.pwrx.com for test conditions.)

CM50RL-24NF,
CM50TL-24NF

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS FREE-WHEEL DIODE
Inverter Sector Brake Sector Static Dynamic
Vams Test Conditions Typ. Max. Vge =0V, Vgg =10V Inductive Load Switching Times
Vees  Ic@T¢' Iem Tg' lIsolation Vges Ic@Tg' Iew@Tg" Tg' Py Ic Ve  Veesar  Vee(sam Cies  Coes Cres tion) & tem  k lm Vem
Volts Amperes Amperes °C Volts Volts Amperes Amperes °C Watts  Amperes Volts Volts Volts nF nF nF ns ns ns ns Amperes Volts ns
6-Pac IGBT
CM50TL-24NF 1200 50 100 94 2500 = — - - = 50 15 2.1 3.0 85 075 017 100 50 300 350 50 3.8 100
7-Pac IGBT
CM50RL-24NF 1200 50 100 94 2500 1200 30 60 104 290 50 15 2.1 3.0 85 075 017 100 50 300 350 50 3.8 100
THERMAL CHARACTERISTICS 6-Pac IGBT
Inverter Sector Brake Sector Contact CMSO0TL-24NF
IGBT Under Diode Under IGBT Under Diode Under  Thermal P
Chip (Max.) Chip (Max.) Chip (Max.) Chip (Max.) Resistance Outline oJ
Rth(j-c) Rth(]-ﬁ) R“‘(i‘c) th(i-c) Rth(c-l) Weight Drawings UP-1 VP-1 WP-1
°C/W °C/W °C/W °C/W °C/W Grams Number Page NC Up-2 VP-20—— WP-2
Be—o
U Vo—s¢ w
- NC
6-Pac IGBT .
CM50TL-24NF ~ 0.32 043 — — 0.085 350 1 A26 CN-5 CN-3 CN-1
ON-B o— 1% CN-6 CN-4 CN-2
7-Pac IGBT N
CM50RL-24NF  0.32 0.43 0.43 0.65 0.085 350 1 A-26 7-Pac IGBT
CM50RL-24NF
PO
x UP-1 VP-1 WP-1
uP-2 VP-2 Wp-2
Bo—+
u v w
———
CN-5 CN-3 CN-1
CN-8 00— CN-6 CN-4 CN-2
N O
DC-DC Gats Drivers Custom IGBT . Fast Recovery Thyristor & Discrete Discrete MOSFET Hybrid
Converters &IPM "~ Modules  Assemblies  ASSEMDIiES  pigge Mogules Diode oo ctifiers Thyristors  DIPIPM IPMs pjoques & SIC
Interface Modules Modules

A-11



1200V Standard Frequency Application IGBTs, Up to 20kHz

NX-Series Dual IGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

CM225DX-2451,
CM300DX-2481,
CM450DX-24S1,
CM600DX-2451

e/ CM150DX-24S,

CMB00DXL-24S,
- 0151260015

CM1000DXL-24S

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS FREE-WHEEL DIODE
Inverter Sector Static Dynamic
Vams Test Conditions Typ. Max. Switching Energy Inductive Load Switching Times

Vees Ic@T¢' Iem Py Isolation Ic Vee  Veesar)  Veesan E(on) E(ofr) tion) & tem  k Iem Vem En

Volts Amperes Amperes Watts Volts Amperes Volts Volts Volts mJ mJ ns ns ns ns Amperes Volts mJ
NX-Series Dual IGBTs
CM150DX-24S 1200 150 300 120 1150 2500 150 15 1.7 215 24.2 16.0 800 200 600 300 150 215 122
CM225DX-2451 1200 225 450 96 1250 4000 225 15 1.8 2.25 21.7 231 800 200 600 300 225 21 170
CM300DX-2451 1200 300 600 107 1850 4000 300 15 1.7 215 30.7 35.7 800 200 600 300 300 20 190
CM450DX-2451 1200 450 900 107 2775 4000 450 15 1.7 215 35.8 52.4 800 200 600 300 450 20 280
CMB00DX-2451 1200 600 1200 94 3330 4000 600 15 1.85 2.35 91.5 63.1 800 200 600 300 600 27 360
CMB00DXL-24S 1200 600 1200 119 4545 2500 600 15 1.7 215 20.3 60.1 800 200 600 300 600 215 69.2
CM1000DXL-24S 1200 900 2000 124 7500 2500 1000 15 1.7 2.15 45.6 971 800 200 600 300 1000 215 96.7

THERMAL CHARACTERISTICS NX-Series Dual 1GBTs

——— Soniae CM150DX-243 CM225DX-24S1, GM300DX-24S1, CMA450DX-2451, CMBOODX-24S1
IGBT Under  Diode Under Thermal G0 CES Es2 G2
Chip (Max.) Chip (Max.) Resistance Outline Cs ?
Rin(i-c) Ri(-c) Rin(c-1) Weight Drawings T2 4| i Est E20 A CoET
°c/w °Cc/wW °C/W Grams Number Page ol Di2 x T 1 Di1
G2 Di2 _H—J
Es2 Th Clo \CE/ C2E1
NX-Series Dual IGBTs NTC =
CM150DX-24S 0.13 023 0.015 350 10 A29 2 T The o o & 54
TH1 TH2  G1 Est Csi
CM225DX-2451 0.12 0.18 0.015 350 50 A4
CM300DX-2451 0.081 0.13 0.015 350 50 A-44 CMB00DXL-24S, CM1000DXL-24S
CM450DX-2451 0.054 0.086 0.015 350 50 A-44 Est &1 TH2 __Th _ TH1Cs! Es2 G2 Cs2
CMB00DX-24S1 0.045 0.072 0.015 350 50 A4 ? NTC ? 299
CMBOODXL-24S 0.033 0.063 0.007 690 39 A39 o1
CM1000DXL-24S 0.02 0.038 0.007 690 39 A39 1 T T2

l—o C2E1
E20y Dit Di2 o C2E1




1200V Standard Frequency Application IGBTs, Up to 20kHz

Single & Dual Extended Temperature Range IGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

s 0/S1260015,
M~ 0ID1230015

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS FREE-WHEEL DIODE THERMAL CHARACTERISTICS

Static . Dynamic
Test Tj=25°C IGBT Diode

Vams  Conditions Typ. Max. Vge =0V, = 1KHz Resistive Load Switching Times (Max.) (Max.)
Vees I¢ Iem  Ti(max) Isolation I Vge Ve (sar) Ve (sam) Vet Cies Coes Cres tdom) bty I Vem e R%M) ﬁ,tg%) Weight = Drawings

Qutline

Volts Amperes Amperes °C Volts Amperes Volts Volts Volts Test Cond. nF nF nF ns ns ns ns Amperes Volts ns Grams Number Page

Single Extended Temperature Range IGBT
Q1$1260015 1200 600 1200 150 2500 | 600 20 2.0 2.6 10 100 90 20 660 190 700 600 - = = 0.033 0.028 330 | 10 A-29

Dual Extended Temperature Range IGBT

QID1230015 1200 300 600 150 2500 300 20 2.0 2.6 10 47 40 09 550 180 600 600 — — 250 0.079 0.144 220 10 A-29
Single Extended Temperature Range IGBT Dual Extended Temperature Range IGBT
QIS1260015 QID1230015
E(24) E(3) E1C2(24) E1C2(23)

9
C(22) C1(22)
Tr2 .
E1(16) iz | [Pi1L E1(16)
G2(38) o e G1(15)
G1(15) E2(39)
Th Th
S &
C(47) C(48) TH1 TH2 (47)  (48)  TH1 TH2

(1) @] M ()

Gate Drivers Thyristor & . . Hybrid
DC-DC Custom IGBT : Fast Recovery ; Discrete Discrete MOSFET )
& [PM : Assemblies ; Diode e X DIPIPM  IPMs & SiC IGBTs
Converters | o coce  Modules  Assemblies Diode Modules 1o Rectifiers  Thyristors Modules  \1odules A-13




1200V Standard Frequency Application IGBTs, Up to 20kHz
NX-Series Chopper & 6-Pac IGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

CM150EXS-24S,
CM200EXS-24S,

CM300EXS-24S CM75TX-24S

A-14

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS FREE-WHEEL DIODE
Inverter Sector Static Dynamic
Vams Test Conditions Typ. Max. Switching Energy Inductive Load Switching Times

Vees Ic@T¢' Iem Py Isolation Ic Vee  Veesar)  Vee(san E(on) E(of) tyon) & taem & Im Vem En

Volts Amperes Amperes Watts Volts Amperes Volts Volts Volts mJ mJ ns ns ns ns Amperes Volts mJ
NX-Series Chopper IGBTs
CM150EXS-24S 1200 150 300 120 1150 2500 150 15 1.7 215 24.2 16.0 800 200 600 300 300 215 122
CM200EXS-24S 1200 200 400 119 1500 2500 200 15 1.7 215 30.7 215 800 200 600 300 400 225 142
CM300EXS-24S 1200 300 600 119 2270 2500 300 15 1.7 215 41.0 32.0 800 200 600 300 600 225 220
NX-Series 6-Pac IGBTs
CM75TX-24S 1200 75 150 122 600 2500 75 15 1.7 2.15 73 8.0 300 200 600 300 75 215 6.9
CM100TX-2451 1200 100 200 107 625 4000 100 15 1.7 2.15 59 9.7 800 200 600 300 100 2.0 9.7
CM150TX-2451 1200 150 300 107 935 4000 150 15 1.7 2.15 16.6 17.6 800 200 600 300 150 20 110
THERMAL CHARACTERISTICS N|\X/|-1ser|i5§(s c;:ppeLl IgB'EsX e NX-Series 6-Pac IGBTs

Inverter Sector pm— gM3ggEx§:24§' CM200EXS-245, CM75TX-24S, CM100TX-24S1, CM150TX-2451
IGBT Under Diode Under Thermal Po oP1
Chip (Max.) Chip (Max.) Resistance Outline
th(j-c) th(j-c) Rth(c-l) Weighi Drawings % x 'y
°C/W °C/W °C/W Grams  Number Page auroll ¥ avol ¥ aweol
ESUPO ESVP O ESWPoO
@ @ TH1  TH2
. U % w,
NX-Series Chopper IGBTs @ . @ ) i@j
CM150EXS-24S 0.13 0.23 0.025 210 43 A-41 E oJ oJ o-]
GUN GVN GWN
CM200EXS-24S 0.10 0.19 0.025 210 43 A-41 ESUNO ESVNO ESWNO
CM300EXS-24S 0.066 0.12 0.025 210 43 A-H1
No oNi1

NX-Series 6-Pac IGBTs
CM75TX-24S 0.25 0.4 0.015 300 13 A-30
CM100TX-2451 0.24 0.37 0.015 330 52 A-45
CM150TX-24S1 0.16 0.26 0.015 330 52 A-45




1200V Standard Frequency Application IGBTs, Up to 20kHz
NX-Series 7-Pac IGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

CM75RX-24S,
CM100RX-2451,
o = CM150RX-2451

MAXIMUM RATINGS

Inverter Sector Brake Sector

VRms

VCES |c@Tc' ICM Pd Isolation VCES |c@Tc'
Volts Amperes Amperes Volts

NX-Series 7-Pac IGBTs

CM75RX-24S 1200 75 150 121 600 2500 1200 50
CM100RX-2451 1200 100 200 107 625 4000 1200 50
CM150RX-24S1 1200 150 300 107 935 4000 1200 75

Iem@Tg" T¢' Py Ic Vee  Veesar)  Veesan E(on)
Volts Amperes Amperes °C Watts  Amperes Volts Volts Volts mJ

ELECTRICAL CHARACTERISTICS

Static Dynamic

Test Conditions Typ. Max.
taon) ¢

r
ns ns ns ns Amperes Volts mJ

FREE-WHEEL DIODE

Switching Energy  Inductive Load Switching Times

tiem  k Iem  Vem Eq

100 125 425 75 15 17 215 7.3 8.0 300 200 600 300 75 17 69
100 113 340 100 15 17 215 5.9 9.7 300 200 600 300 100 20 97
150 109 480 150 15 17 215 16.6 17.6 800 200 600 300 150 20 11.0

NX-Series 7-Pac IGBTs

THERMAL CHARACTERISTICS
IereTISecior Brake Sector o CM75RX-24S, CM100RX-24S1, CM150RX-2451
IGBT Under Diode Under IGBT Under Diode Under  Thermal Po
Chip (Max.) Chip (Max.) Chip (Max.) Chip (Max.) Resistance Qutline
th(i-c) th(j-c) Rth(i-c) th(i-c) th(c-f) Weight Drawings
°C/W °C/W °C/W °C/W °CW  Grams Number Page cupol cvp ol awe o]
N ESUP ESVP ESWP TH1 TH2
NX-Series 7-Pac IGBTs J u v w i@j
CM75RX-245 025 0.40 0.35 0.63 0015 | 370 | 11 A29 GB N N X NTC
CM100RX-2451 024 0.37 0.4 0.66 0015 | 370 | 53 A45 GUN GVN GWN
CM150RX-24S1 0.16 0.26 0.31 0.47 0.015 370 53  A-45 ESB ESUN ESVN ESWN
No
Gate Drivers Thyristor & . .
DC-DC & IPM Custom IGBT_ Assemblies ngt Recovery %iode Discrete Discrete DIPIPM IPMs
Converters lilee Modules  Assemblies Diode Modules el Rectifiers  Thyristors

Hybrid
& SiC IGBTs
Modules

MOSFET
Modules

A-15



1200V High Frequency Application IGBTs, 30kHz to 70kHz

NFH-Series & NRJ-Series Dual & NFH-Series Chopper IGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)
ey -
NS CM300DY-24NFH,

CM300E3Y6-24NFH,
CM400E3Y6-24NFH

CM400DU-24NFH,
CM400DU-24NFJ,
CM600DU-24NFH

CM100DU-24NFH,
CM150DU-24NFH

CM200DU-24NFH,
CM300DU-24NFH

CM300DX1-24NFJ

MAXIMUM RATINGS (IGBT Inverter Sector) ELECTRICAL CHARACTERISTICS FREE WHEEL DIODE THERMAL CHARACTERISTICS

Static Dynamic Contact
IGBT Diode Thermal

Vams Test Conditions  Typ. Max. Vge =0V, Vgg =10V Inductive Load Switching Times (Max.) (Max.) Resistance
Vees Ig Icm Isolation I Vge  Vcesar)  Vee(san) Cies  Coes  Cres taon) & lem Iem  Vem 'ﬁg}w) chg}i-“?) Rl(h:(j-c) Weight

Volts  Amperes  Amperes Volts Amperes Volts Volts Volts nF nF nF ns ns ns ns Amperes Volts

NFH-Series & NFJ-Series Dual IGBTs

CM100DU-24NFH 1200 100 200 2500 100 15 5.0 6.5 16 13 03 100 50 250 150 100 35 150 0.22 0.47 0.17 310
CM150DU-24NFH 1200 150 300 2500 150 15 5.0 6.5 24 20 045 150 80 400 150 150 35 150 0.19 0.35 0.13 310
CM200DU-24NFH 1200 200 400 2500 200 15 5.0 6.5 32 27 06 300 80 500 150 200 35 250 0.15 0.24 0.095 400
CM300DU-24NFH 1200 300 600 2500 300 15 5.0 6.5 47 40 09 300 80 500 150 300 35 250 0.11 0.18 0.066 400
CM300DY-24NFH 1200 300 600 2500 300 15 5.0 6.5 47 40 09 300 80 500 150 600 35 250 0.066 0.1 0.040 400
CM300DX1-24NFJ 1200 300 300 2500 300 15 5.0 6.5 47 5.6 1.1 300 80 500 150 300 30 150 0.66 0.93 0.15 330
CMA400DU-24NFH 1200 400 800 2500 400 15 5.0 6.5 63 53 12 300 100 500 150 400 35 250 0.12 0.23 0.051 580
CM400DU-24NFJ 1200 400 800 2500 400 15 5.0 6.5 63 5.3 1.2 300 100 500 150 400 55 100 0.51 0.093 0.02 580
CM600DU-24NFH 1200 600 1200 2500 600 15 5.0 6.5 95 80 18 400 120 700 150 600 35 250 0.083 0.15 0.034 580

NFH-Series Chopper IGBTs

CMB300E3Y6-24NFH 1200 300 600 2500 300 15 5.0 6.5 47 4.0 0.9 300 80 500 150 600 2.8 100 0.071  0.411 0.020 400
CMA400E3Y6-24NFH 1200 400 800 2500 400 15 5.0 6.5 63 5.3 1.2 300 100 500 150 800 2.8 100 0.057  0.098 0.020 400
NFH-Series & NFJ-Series Dual IGBTs NFH-Series Chopper IGBTs
ci CM100DU-24NFH, CM150DU-24NFH, CM200DU-24NFH, CM300E3Y6-24NFH, CM400E3Y6-24NFH
CM300DU-24NFH, CM300DY-24NFH, CM300DX1-24NFJ,
o CM400DU-24NFH, CM400DU-24NFJ, CM600DU-24NFH c1 E1 G
G1
(TH2)  (TH1)
E1 0 0
C2E1 NTC
C2E1
20 2o
E2

E2

Outline
Drawings

/W Grams Number Page

A-32
A-32
A-32
A-32
A-27
A-29
A-34
A-34
A-34

A-27
A-27



1700V IGBTs

A-Series Single & Dual, S-Series Dual IGBTSs,
(Refer to device datasheets at www.pwrx.com for test conditions.)

CM500HA-34A

MAXIMUM RATINGS (IGBT Inverter Sector)

CM75DY-34A,
CM100DY-34A,

CM150DY-34A CM200DY-34A

ﬁ CM300DY-34A i CM400DY-34A ' CM1200DC-34S

FREE-WHEEL DIODE THERMAL CHARACTERISTICS

IGBT Under
Chip
(Max.)

ELECTRICAL CHARACTERISTICS

Static Diode  Contact

Under Chip Thermal
(Max.) Resistance

Dynamic
Vge =0V, Vge =10V

Inductive Load
Switching Times

IGBT  Diode

Test Conditions Typ. Max. (Max.) (Max.)

VRms

Qutline

Vees  Ic@T¢' Iem ¢ Isolation g Vg Vgsar) Voe(sam Cies  Coes Cres  tom) &% tom % I Vem ' PRungo) Rigo) Pungco) PBingo) Ry Weight — Drawings
Volts Amperes Amperes °C Volts  Amperes Volts Volts Volts nF nF nF ps ps ps  ps  Amperes Volts ns °C/W  °C/W °C/W °C/W °C/W  Grams Number Page
A-Series Single IGBT
CM500HA-34A 1700 500 1000 87 3500 500 15 2.2 2.8 1200 140 2.6 900 500 1200 250 | 500 32 650 [ — — 0.025 0.042 0015 | 480 | 29 A-36
A-Series Dual IGBTs
CM75DY-34A 1700 75 150 111 3500 75 15 2.2 2.8 18.5 21 0.4 200 150 550 350 75 3.0 300 | — — 0.16 0.29 0.022 310 20 A-33
CM100DY-34A 1700 100 200 108 3500 100 15 22 2.8 247 28 053 200 150 550 350 | 100 3.0 300 — — 0.13 0.21 0022 | 310 | 20 A-33
CM150DY-34A 1700 150 300 112 3500 150 15 2.2 2.8 37.0 42 0.8 550 190 750 350 150 3.0 450 | — — 0.078 0.15 0.02 310 20 A-33
CM200DY-34A 1700 200 400 109 3500 200 15 22 2.8 49.4 56  1.06 550 190 750 350 | 200 3.0 450 [ — — 0.063 0.11 0.02 400 | 21 A33
CM300DY-34A 1700 300 600 108 3500 300 15 2.2 2.8 74.0 8.4 1.6 600 200 850 350 300 3.0 450 | — — 0.043 0.072 0.02 580 22 A-33
CM400DY-34A 1700 400 800 107 3500 400 15 2.2 2.8 98.8 11.2 212 600 230 1000 350 400 3.0 500 | — — 0.033 0.055 0.014 | 1200 9 A28
S-Series Dual IGBT
CM1200DC-34S 1700 1200 2400 110 4000 | 1200 15 1.95 27 216.0 8.0 1.6 06 016 12 01| 1200 23 02 00185 0042 — — 0016 | 800 | 28 A-35
A-Series Single IGBT A-Series Dual IGBTs S-Series Dual IGBT E1 co
CM500HA-34A CM75DY-34A, CM100DY-34A, CM150DY-34A, CM1200DC-34S - co
c CM200DY-34A, CM300DY-34A, CM400DY-34A
C2E1
a0 a10 c20]
E C1 E2
E
c E2
DC-DC Gate Drivers Custom IGBT . Fast Recovery Uiyl istr & Discrete Discrete MOSFET Hybrid
Converters &IPM "~ Modules  Assemblies  ASSEMDIiES  pigge Mogules Diode oo ctifiers Thyristors  DIPIPM IPMs pjoques & SIC
Interface Modules Modules A-17




1700V IGBTs
MPD S-Series Dual & MPD NF-Series Chopper IGBTSs,

(Refer to device datasheets at www.pwrx.com for test conditions.)

‘_, CM1000DUGC-348A, -

CM1000E3U-34NF

CM1800DY-34S

MAXIMUM RATINGS (IGBT Inverter Sector) ELECTRICAL CHARACTERISTICS FREE-WHEEL DIODE THERMAL CHARACTERISTICS

Static Dynamic . IGBT Under Diode  Contact
Inductive Load IGBT Diode  Chip  Under Chip Thermal
Vgms  TestConditions  Typ. Max. Vge =0V, Vgg =10V Switching Times (Max.) (Max.) (Max.) (Max.) Resistance Outline
Vees  1c@T¢' lem  Tg' Isolation lg Vge  Vegsar) Vee(san) Cies Coes Cres  taom) ' taom) %  'Pm Vem ' PBumgo) Ringe) PRinGo  PRino) Runen Weight — Drawings
Volts Amperes Amperes °C Volts  Amperes Volts Volts Volts nF nF nF ps ps ps ps Amperes Volts ns C/W  °C/wW °C/W °C/W °C/W  Grams Number Page

MPD S-Series Dual IGBT
CM1000DUC-34SA 1700 1000 2000 125 4000 | 1000 15 1.9 2.4 2600 270 5.0 900 350 1250 400 | 1000 4.0 400 | 0.015 0024 — — 0060 | 1450 | 23 A-34
CM1800DY-34S 1700 1800 3600 66 3500 1800 15 21 2.6 460.0 48.0 8.0 1100 200 950 500 | 1800 2.0 350 | 0.016 0.027 — — 0.038 2000 38 A-39

MAXIMUM RATINGS (IGBT Inverter Sector) ELECTRICAL CHARACTERISTICS FREE-WHEEL DIODE THERMAL CHARACTERISTICS

Static Dynamic Interface
. o Per IGBT  Diode
Vgws TestConditions  Typ. Max. Vg = 0V, Vgg =10V Inductive Load Switching Times Module  (Max.) (Max.) Outline
Vees Ic 1] Isolation Ie Vg Vee(san)  Vee(san) Cies  Coes Cres Yon) b lem b m  Vem Rin-c)  Pinjc) Ringc) Weight  Drawings
Volts Amperes  Amperes Volts Amperes Volts Volts Volts nF nF nF us us us us Amperes Volts ps °C/W °C/W °C/W Grams Number Page

MPD NF-Series Chopper IGBT

CM1000E3U-34NF 1700 1000 2000 3500 1000 15 2.45 2.80 220 250 47 0.6 015 09 0.2 2000 30 045 0.012 0.014 0.023 1400 23 A-34
MPD S-Series Dual IGBT MPD NF-Series Chopper IGBT
CM1000DUC-34SA, CM1000E3U-34NF 1
CM1800DY-34S
C2E1 C2E1
coo ¥
E2

"o



1700V IGBTs

NX-Series Dual & Chopper IGBTs,
(Refer to device datasheets at www.pwrx.com for test conditions.)

CM150DX-34SA, CM200DX-34SA,
CM300DX-34SA, CM450DX-34SA

CM450DXL-34S,
CMG00DXL-34S

MAXIMUM RATINGS

- CM200EXS-34SA

Inverter Sector Static

VRms
Isolation

Amperes Volts

Amperes

NX-Series Dual IGBTs

CM150DX-34SA 1700 150 300 125 4000
CM200DX-34SA 1700 200 400 125 4000
CM300DX-34SA 1700 300 600 125 4000
CM450DX-34SA 1700 450 900 125 4000
CM450DXL-34SA 1700 450 900 125 4000
CMGOODXL-34SA 1700 600 1200 125 4000

NX-Series Chopper IGBT
CM200EXS-34SA 1700 200 400 125 4000

THERMAL CHARACTERISTICS

Inverter Sector Contact

Thermal
Resistance

IGBT Under Diode Under

Chip (Max.)

Chip (Max.)
Rinj-c) Rinj-c) Rin(c-1)
°C/W °C/W °C/W Grams

Weight

NX-Series Dual IGBTs

CM150DX-34SA 0.1 0.16 0.015 350 44
CM200DX-34SA 0.075 0.12 0.015 350 44
CM300DX-34SA 0.05 0.08 0.015 350 44
CM450DX-34SA 0.05 0.08 0.015 330 44
CM450DXL-34SA 0.034 0.052 0.007 690 39
CMGOODXL-34SA 0.026 0.039 0.007 690 39

NX-Series Chopper IGBT
CM200EXS-34SA 0.075 0.12 0.025 210 43

Gate Drivers
& IPM
Interface

DC-DC
Converters

Custom IGBT

Modules Assemblies ASsemblies

Ig

150
200
300
450
450
600

200

Outline
Drawings
Number Page

A-42
A-42
A-42
A-42
A-39
A-39

A-41

Fast Recovery
Diode Modules

ELECTRICAL CHARACTERISTICS

Dynamic
Test Conditions Typ. Max. Vg =0V, Vgg =10V Inductive Load Switching Times

Ve Veesar)  Vee(san) Cies  Coes Cres tion) & tiem b

Amperes Volts Volts Volts nF nF ns ns ns ns
15 1.9 24 26 1.1 0.26 400 100 700 600
15 1.9 24 35 15 035 400 100 700 600
15 1.9 24 52 22 052 400 100 700 600
15 2.25 29 79 80 136 300 120 350 120
15 1.9 24 119 9.8 2.2 900 150 900 400
15 1.9 24 158 13.0 29 900 150 900 400
15 2.2 2.7 35 15 035 400 100 700 600

NX-Series Dual IGBTs NX-Series Chopper IGBT
CM150DX-34SA, CM200DX-34SA, CM200EXS-34S
CM300DX-34SA, CM450DX-34SA TH1 TH2

es2 2 ESG
@ g, L

Di2

T

G1 Est Cs1

&) )

A

CM450DXL-34SA, CMB600DXL-34SA

Est G1 TH2_Th TH1Cs1 Es2 G2 Cs2
o 9 o—NIC}o ¢ ¢

— oNC
C1 R —
Cc1 _A—F‘\ /;2\_0_ oNC
i ¢ C2E1
E2o; Dt Di2 o
E20] > o
C NC
Thyristor & i .
Diode Discrete  Discrete oo PMs MOdSFFT
Modules Rectifiers  Thyristors odules

FREE-WHEEL DIODE

lm

VEm

lrr

Amperes Volts ns

150
200
300
450
450
600

400

Tr
TH TH2
® —®

Hybrid
& SiC
Modules

4.0
4.0
4.0
3.8
26
2.6

4.0

300
300
300
100
300
300

300

IGBTs

A-19



1700V IGBTs
NX-Series 7-Pac IGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

CM75RX-34SA CM150RXL-34SA

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
Inverter Sector Brake Sector Static Dynamic
VRms Test Conditions Typ. Max. VgE =0V, Vge =10V
Vees  Ic@T¢' Ilem  Tg' Isolation Vges Ig@Tg' Igy@Tg' Tg' Py Ic Vee  Vegsar)  Vee(san Cies  Coes  Cres
Volts Amperes Amperes °C Volts Volts Amperes Amperes °C Watts Amperes Volts Volts Volts nF nF nF
7-Pac IGBTs
CM75RX-34SA 1700 75 150 125 4000 1700 50 100 125 600 75 15 1.9 2.4 20.0 16 036
CM150RXL-34SA 1700 150 300 125 4000 1700 75 150 125 830 150 15 2.0 2.5 40.0 33 073

FREE-WHEEL DIODE

Inductive Load Switching Times

tion) & taem) Iem Vem
ns ns ns ns Amperes Volts ns

200 100 700 600 75 2.6 200
400 100 700 600 150 2.7 200

THERMAL CHARACTERISTICS 7-Pac 1GBTs
Inverter Sector Brake Sector Contact CM75RX-34SA, CM150RXL-345A
IGBT Under Diode Under IGBT Under Diode Under  Thermal Po 9 *9 THT  TH2
Chip (Max.) Chip (Max.) Chip (Max.) Chip (Max.) Resistance Outline
Rinj-c) Rinj-c) Rinj-c) Rinjoy  Rupesy ~ Weight  Drawings aupo! avp ol awpo! T o=
C/W C/W C/W C/W C/W Grams Number Page EUP EVP EWP
Bo——4
u % w
7-Pac IGBTs (
CM75RX-34SA  0.18 0.27 0.25 0.35 0.015 370 12 A-30 GB
CM150RXL-345A 0.1 0.16 0.18 027 0007 | 690 | 42 A4t aunol avNol awno!
EBo——¢
EUN EVN EWN

NO

A-20



1700V HVIGBTs
Single, Dual, & Chopper HVIGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

CM1800HC-34N,
CM1200E4C-34N,
CM2400HC-34N

CM1200DB-34N, QIS1760002,
CM1200DC-34N QIS1790001

CM1800HCB-34N

MAXIMUM RATINGS (IGBT Inverter Sector) ELECTRICAL CHARACTERISTICS FREE-WHEEL DIODE THERMAL CHARACTERISTICS

Static Dynamic Interface
Per IGBT Diode

Vpms  TestConditions  Typ. Max. Vg =0V, Vg =10V Inductive Load Switching Times Module  (Max.) (Max.) Outline
Vees I Iem Isolation Ig Vee  Veesar)  Vee(san Cies  Coes Cres tion) & tyem b Iem Vem Rine)  PBing-c) Pingc) Weight —Drawings
°C/W °C/W °C/W

Volts Amperes  Amperes Volts Amperes Volts Volts Volts nF nF nF us us us us Amperes Volis Grams Number Page

1700V Single HVIGBTs

CM800HA-34H 1700 800 1600 4000 800 15 2.75 3.58 93 133 5.1 1.2 15 2.0 0.6 800 312 20 0.012 0.015 0.048 1500 26 A-35
CM1200HA-34H 1700 1200 2400 4000 1200 15 2.75 3.58 140 200 76 1.2 15 2.0 0.6 1200 312 20 0.008 0.010 0.032 1500 26 A-35
CM1800HC-34N 1700 1800 3600 4000 1800 15 215 = 264 144 42 1.0 035 20 025 1800 24 10 0.011 0.013 0.028 800 27 A-35
CM1800HCB-34N 1700 1800 3600 4000 1800 15 2.0 — 352 192 56 095 03 16 025 1800 235 12 0.007 0.009 0.013 1500 30 A-36
CM2400HC-34N 1700 2400 4800 4000 2400 15 215 = 352 192 56 1.0 035 20 025 2400 24 10 0.008 0.0098  0.021 800 27 A-35
CM2400HCB-34N 1700 2400 4800 4000 2400 15 2.1 — 396 216 63 095 03 16 025 2400 25 12 0.006 0.008 0.012 1500 30 A-36
QIS1760002 1700 600 1200 3500 600 15 2.0 25 104 44 1.04 TBD TBD TBD  TBD 600 — 03 0.015 0.026 0.038 600 56 A-46
Q151790001 1700 900 1800 3500 900 15 2.0 2.5 156 6.6 1.56 0.4 0.1 0.7 0.6 900 — 03 0.015 0.018 0.028 600 56 A-46

1700V Dual HVIGBTs

CMB00DY-34H 1700 600 1200 4000 600 15 275 3.58 70 100 38 12 15 20 06 600 312 20 0016  0.02 0.064 | 1500 31 A36
CM800DZ-34H 1700 800 1600 4000 800 15 280 3.64 72 90 36 16 20 27 08 800 338 27 0020 0025 0043 | 1500 31 A-36
CM1200DB-34N 1700 1200 2400 4000 1200 15 215 2.80 176 96 28 10 04 12 03 1200 23 1.0 0016 0018  0.04 1300 28 A-35
CM1200DC-34N 1700 1200 2400 4000 1200 15 215 — 125 125 21 12 03 18 04 1200 23 20 0008  0.0195 0.04 1000 28 A-35
1700V Chopper HVIGBTs
CMBOOE2Y-34H 1700 600 1200 4000 600 15 275 3.58 70 100 38 12 15 20 06 600 325 20 0016  0.02 0.064 | 1500 32 A-37
CM1200E4C-34N 1700 1200 2400 4000 1200 15 215 2.80 176 96 28 08 04 12 03 1200 26 1.0 0016 0019  0.042 800 27 A-35
1700V Single HVIGBTs 1700V Dual HVIGBTs 1700V Chopper HVIGBTs
CMB80OHA-34H, CM1200HA-34H,  CM1800HCB-34N, Q1S1760002, CMB00DY-34H, CM800DZ-34H CM1200DB-34N, CM1200DC-34N  CMBOOE2Y-34H CM1200E4C-34N
CM1800HC-34N, CM2400HC-34N  CM2400HCB-34N Q1S1790001 co o1 __— E1 o 4(C) 2)
¢ ¢ g g g g c c2
C C c2 C1
i OJ i OJ |_O E1 c
A 4
NINN o s T e o @ gol(yr  oolF
G GO I E E1 E2 c1 E
EQO————s¢ EO
Fo) o S Jo) E2 E1 c1  E
E E E E E E C1 E2 3(E) 1(K)
DC-DC Gate Drivers Thyristor & Hybrid

Custom IGBT Fast Recovery

. : Discrete Discrete MOSFET )
Modules  Assemblies  ASSEMDIiES  piode Modules Diode DIPIPM  IPMs &SIiC R

& IPM " X
Modules  Rectifiers  Thyristors Modules  1odules

Converters Interface

A-21




A-22

2500V IGBT, (Refer to device datasheets at www.pwrx.com for test conditions.)

Q182510001

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS FREE-WHEEL DIODE THERMAL CHARACTERISTICS
Static . Dynamic
Test Tj=25°C - . IGBT Diode
Vgms  Conditions Typ. Max. Vge =0V, f = 1KHz Resistive Load Switching Times (Max.) (Max.) Outline

Vees e Icm  Timax) Isolation I Ve Vees(sat) Vees(sar)  Vee(sat)  Cies Coes Cres  tom) % lom) b Iem Vem e Rin(j-c) Rin(j-c) Weight  Drawings

Volts Amperes Amperes °C Volts Amperes Volts Volts Volts Test Cond. nF nF nF ns ns ns ns Amperes Volts ns °C/W °C/W Grams Number Page
2500V Single IGBT
QIS2510001 2500 100 200 150 TBD 100 15 82 42 10 10 141 033 TBD TBD TBD  TBD — —  — 0.10 Typ. = 21 46  A-42

2500V Single IGBT

Q1S2510001
C (BASE)

G(@2) o

E(@3)
E(1)



3300 Volt HVIGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.) CMBO0E2C 6
: *° 2 = = CM8OOEC-66H,
CM1000E4C-66R,
CM1200HC-66H,

CM1500HC-66R

CMB80OHC-66H,
CM1000HC-66R

QID3310005,
QID3320002

CM400HG-66H CM1500HG-66R QID3320004

MAXIMUM RATINGS (IGBT Inverter Sector) ELECTRICAL CHARAGTERISTICS FREE-WHEEL DIODE  THERMAL CHARACTERISTICS
Static Dynamic Interface
. o Per IGBT  Diode
VRms Test Conditions  Typ. Max. Vg =0V, Vg =10V Inductive Load Switching Times Module  (Max.) (Max.) Outline
Vees Ig Iem Isolation Ig Vge  Veeisar)  Vee(sam Cies  Coes Cres tion & taem  k Iem Ve Rinc-)  PBinGc) PBingcy Weight  Drawings
Volts Amperes  Amperes Volts Amperes Volts  Volts Volts nF nF nF s s s s Amperes Volis °C/W °C/W °C/W  Grams Number Page
3300V Single HVIGBTs
CM400HG-66H 3300 400 800 10200 400 15 33 42 60 60 54 16 1.0 25 10 400 36 14 0.018 0030 0060 | 520 | 35 A-38
CMBOOHB-66H 3300 800 1600 6000 800 15 3.8 4.94 120 120 36 16 20 25 10 800 364 14 0008 0012 0024 |[1500 | 33 A-37
CM800HC-66H 3300 800 1600 6000 800 15 33 42 120 120 36 16 1.0 25 10 800 28 14 0.008 0013 0025 [ 1000 | 41 A-40
CM1000HC-66R 3300 1000 2000 6000 1000 15 245 — 140 87 40 10 028 27 03 2000 215 05 0009 0012 00225 [ 900 | 41 A-40
CM1200HC-66H 3300 1200 2400 6000 1200 15 33 429 180 180 54 16 20 25 10 1200 364 14 0.008 0010 0020 [ 2200 [ 30 A-36
CM1200HG-66H 3300 1200 2400 10200 1200 15 33 42 180 180 54 16 10 25 10 1200 36 14 0.006 0010 0020 |[ 1350 | 36 A-38
CM1500HC-66R 3300 1500 3000 6000 1500 15— 5.0 210 130 6.0 1.0 025 27 03 [ 1500 215 055 0.008 — 0015 | 1200 | 30 A-36
CM1500HG-66R 3300 1500 3000 10200 1500 — 215 — 210 130 6.0 10 028 27 03 1500  2.15 0.50 0006  0.0085 0.0155 | 1400 14 A-31
3300V Dual HVIGBTs
QID3310005 330 100 200 9000 100 15 27 33 12 08 035 08 016 32 13 2000 — 05 0018 0150 0.2 900 | 37 A-38
QID3320002 3300 200 400 9000 200 15 27 3.3 23 15 07 08 016 32 13 200 — 08 0.018 0074 0.1 900 | 37 A-38
QID3320004 3300 200 400 6000 200 15 27 3.0 23 15 07 08 016 32 13 400 — 085 0.018 0060 0096 | 800 | 51 A44
QID3340001 3300 400 800 6000 400 15 27 3.3 46 30 13 10 028 27 03 80 — 07 0.010 0036 00675 | 900 | 57 A-46
QID3350001 3300 500 1000 6000 500 15 27 2.85 58 36 16 11031 30 033 [ 1000 — o7 0.008 00275 0052 | 900 | 57 A-46
3300V Split Dual HVIGBT
CM400DY-66H 3300 400 800 6000 400 15 44 5.72 40 40 12 10 20 20 10 400 429 1.2 0016 0036 0072 | 1500 | 34 A7
3300V Chopper HVIGBTs
CM800E2C-66H 3300 800 1600 6000 800 15 338 494 120 120 36 16 20 25 10 800 38 14 0008 0013 0025 | 1500 | 30 A-36
CM8OOE6C-66H 3300 800 1600 6000 800 15 33 42 120 120 36 16 10 25 10 800 28 14 0008 0013 0025 | 1500 | 30 A-36
CM1000E4C-66R 3300 1000 2000 6000 1000 15 245 — 140 87 40 1.0 028 27 03 [ 2000 215 05 0007 0012 00225 | 1200 | 30 A-36
3300V Single HVIGBTs 3300V Dual HVIGBTs 3300V Split Dual HVIGBT 3300V Chopper HVIGBTs
CM800HB-66H, CM80OHC-66H,  CM1200HC-66H, CM1200HG-66H, QID3310005, CM800E2C-66H, CM80OEBC-66H,
CM400HG-66H  CM1000HC-66R CM1500HC-66R, CM1500HG-66R QID3320002 QID3320004 QID3340001, QID3350001 CM400DY-66H CM1000E4C-66R
C C C C C 4 1 4 E1 c2 c2 C1 C [} K(C)
C C C
5 OJ SO—I E1 Cc2 c2
6 7 G10 'y x
2 e 20! a1od
G GO - E2 E2 E1 G
Eo— EG s o 5 o EC—
EO E EO EO 2 7 3 6 3 c1 E2 E2 E1 EO E A (E)
DC-DC Gate Drivers Custom IGBT . Fast Recovery Uiyl istr & Discrete Discrete MOSFET Hybrid
Converters &IPM "~ Modules  Assemblies  ASSEMDIiES  pigge Mogules Diode oo ctifiers Thyristors DIPPM IPMs proquies & SIC  NELIR
Interface Modules Modules A-23




4500V HVIGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

-
CM400HB-90H,
CM600HB-90H CMG00HG-90H CM800HC-90R

AN

MAXIMUM RATINGS (IGBT Inverter Sector)

Static

VRms
VCES |c ICM Isolation
Volts Amperes Amperes Volts
4500V Single HVIGBTs
Q1S4506001 4500 60 120 TBD
Q1S4506002 4500 60 120 TBD
CM400HB-90H 4500 400 800 6000
CM600HB-90H 4500 600 1200 6000
CMB00HG-90H 4500 600 1200 10,200
CM800HC-90R 4500 800 1600 6000
CM800HG-90R 4500 800 1600 10,200
CM900HG-90H 4500 900 1800 10,200
CM900HB-90H 4500 900 1800 6000
CM900HC-90H 4500 900 1800 6000
CM1200HC-90R 4500 1200 2400 6000
CM1200HG-90R 4500 1200 2400 10,200
4500V Dual HVIGBTs
QID4515001 4500 150 300 9000
QID4515002 4500 150 300 9000
QID4515004 4500 150 300 6000
QID4520002 4500 200 400 9000
4500V Dual Common Collector HVIGBT
QIF4515002 4500 150 300 9000
4500V Single HVIGBTs
CMA400HB-90H, c CM900HB-90H,
CM600HB-90H, CM900HC-90H,
CM60OHG-90H, CM900HG-90H,
CMB80OHC-90R, CM1200HC-90R,
CMBOOHG-90R G CM1200HG-90R
£ o E
E

Test Conditions
I Vge

Amperes Volts

Typ.

Vee(sa)
Volts

ELECTRICAL CHARACTERISTICS

Max.

Vee(saT)
Volts

60 60 30 39
60 60 30 3.9
400 50 30 39
600 15 3.0 3.9
600 15 345 =
800 15 35 5.1
800 15 35 —
900 15 345 —
90 15 30 39
900 15 3.0 3.9
1200 15 35 -
1200 15 33 —
150 15 35 3.9
150 15 338 —
150 15 38 =
200 15 35 —
150 15 338 =
c C (%L C
oy [ ]
FO 8 EO  EO

CM900HB-90H,

CM900HC-90H  CM900HG-90H

Dynamic
Vgg =0V, Vge =10V, f=1mHz  Inductive Load Switching Times

tyor)
us s

ltl(on) t

coes cres
nF nF

Cies
nF

Is ns

9.0 065 02 240 240 6.0 1.2
9.0 0.65 0.2 240 240 6.0 1.2
72 5.30 1.6 240 240 6.0 1.2
108 8.00 2.4 240 240 6.0 1.2
108 8.00 24 240 1.20 6.0 1.2
117 7.30 33 0.95 0.3 3.6 0.4
117 730 33 100 028 36 035
162 12.0 3.6 240 120 6.0 1.2
162 12.0 3.6 240 240 6.0 1.2
162 12.0 3.6 240 240 6.0 1.2
175 1.0 50 1.00 0.30 6.25 04
180 12.0 6.0 095 025 5.8 0.4
18 133 04 1.50 050 35 1.2
19 122 055 1.00 030 36 0.36
19 122 055 1.00 030 36 0.36
29 1.83 0.83 1.00 030 36 0.36
19 122 055 1.00 030 36 036
Q1S4506001, CBASE) 3?32‘5’121(1)?;1,”'3“3
Q154506002 QID4515002,
G(2)o—| QID4520002 s O_&J
6 4
E(1)
E3) 8 0

7

CM100HC-90R CM1200HG-90R

FREE-WHEEL DIODE

Im
Amperes

400
600
600
800
1600
1800
900
900
2400
1200

300
300
300
400

150

QID4515004

A-24

A4

QID4515001,
QID4515002,
QID4520002,

QIF4515002 QID4515004  QIS4506001 QIS4506002
THERMAL CHARACTERISTICS
Interface
Per IGBT Diode
Module (Max.) (Max.) Outline

Vem th(c-l) th(i-n) th(i-c) Weight Drawings
Volts °C/W °C/W °C/W Grams Number Page

— — — 0.10Typ. — 21 46  A-42

- — — 010Typ. — 21 47  A-43
40 1.8 0.015 0.023 0.045 1500 33 A37
40 1.8 0.010 0.015 0.030 1500 33 A-37
48 1.8 0.009 0.016 0.033 1000 40 A-40
25 07 0.009 0.015 0.029 900 15 A-31
25 07 0.009 0.016 0.0295 900 45 A-42
48 — 0.006 0.011 0.022 1350 36 A-38
40 1.8 0.007 0.010 0.020 2200 30 A-36
40 1.8 — — — 2200 30 A-36
26 07 0.006 0.095 0.0185 | 1200 17 A-32
26 09 0.006 0.010 0.019 1400 14 A-31
= 18 0.018 0.087 0.174 900 37 A-38
— 07 0.018 0.083 0.157 900 37 A-38
= 7 0.018 0.079 0.149 800 51  A-44
— 07 0.018 0.055 0.104 900 37 A-38
— 07 0.018 0.083 0.157 900 37 A-38

4500V Dual Common Collector HVIGBT

. 0?1_@ QIF4515002
so—h 1T

o— o
s o

6

60?1—(:)
5
-l

10— 5
s o

7




6500V HVIGBTS, (Refer to device datasheets at www.pwrx.com for test conditions.)

—

CM400E2G-130H,
Y CMA400E4G-130H,
CM600HG-130H

CM400HG-130H — CM750HG-130R

MAXIMUM RATINGS (IGBT Inverter Sector) ELECTRICAL CHARACTERISTICS

Static Dynamic
VRmis Test Conditions  Typ. Max. Ve =0V, Vge =10V
Vees Ig Icm Isolation Ig Vee  Vceisan)  Veesam) Cies  Coes
Volts Amperes  Amperes Volts Amperes Volts Volts Volts nF nF
6500V Single HVIGBTs
Q1S6502002 6500 25 50 — 25 15 42 — 6.28 0.38
CM200HG-130H 6500 200 400 10200 200 15 510 —_ 4 2.5
CM400HG-130H 6500 400 800 10200 400 15 4.50 — 82 5.0
CM600HG-130H 6500 600 1200 10200 600 15 510 —_ 124 7.6
CM750HG-130R 6500 750 1500 10200 750 15 3.30 — 140 6.0
6500V Dual HVIGBT
QID6508001 6500 85 170 9000 85 15 3.8 — 15 0.95
6500V Dual Common Emitter HVIGBTs
QIC6508001 6500 85 170 9000 85 15 3.8 — 15 0.95
6500V Chopper HVIGBTs
CM400E2G-130H 6500 400 800 10200 400 15 4.50 — 82 5.0
CM400E4G-130H 6500 400 800 10200 400 15 4.50 — 82 5.0
6500V Single HVIGBTs
CM400HG-130H CM200HG-130H, CM600HG-130H, CM750HG-130R Q156502002
c c c c c C(BASE)
c c
: NN e
G GO—e c
EO—4 EO
0 o o o)
E E E E E E
DC-DC Gatg IIJFE;\\Aers Custom IGBT Assemblies Fast Recovery Thxgilgzc;r &
Converters [ - Modules  Assemblies Diode Modules Modules

CM200HG-130H

taon) b
nF us us

cres

0.06 064 027
0.7 120 035
14 120 035
2.2 120 035
24 115 020

0.44 TBD  TBD

0.44 TBD  TBD
14 120 035
14 120 035

6500V Dual HVIGBT
QID6508001

s0—% 5
s 0

7

Discrete
Thyristors

Discrete
Rectifiers

Q186502002

QIC6508001,
QID6508001

FREE-WHEEL DIODE

Inductive Load Switching Times

taor) Iem Vem b
us us Amperes Volts ps
154 0.62 — - —
6.6 33 200 40 24
8.2 0.5 400 40 10
45 45 600 38 24
8.3 0.5 750 28 08
TBD  TBD 170 — 07
TBD TBD 170 — 07

8.2 0.5 800 40 1.0
8.2 0.5 800 40 1.0

6500V DualCommon Emitter HVIGBT
QIC6508001

(NC)y4 O—
8 oﬂK&

MOSFET

DIPIPM Modules

IPMs

THERMAL CHARACTERISTICS

Interface
Per
Module
Rin(c-f)
°C/W

IGBT
(Max.)

Rinj-c)
oc/w

Diode
(Max.)

Rinj-c)
ec/w

Weight

0.10 0.140 — 20
0.018 0.042 0.066 800
0.009 0.021 0.033 1000
0.006 0.014 0.024 1500
0.006 0.012 0.024 1400
0.018 0.100 0.175 900
0.018 0.100 0.175 900
0.009 0.021 0.033 1350
0.009 0.021 0.033 1350
6500V Chopper HVIGBTs
CM400E2G-130H, CM400E4G-130H
c C K(C)
¢
GQLJ
EO—
O
E E A(E)
Hybrid
& SiC IGBTs

Modules

Outline
Drawings
Grams Number Page

47
35
40
36
14

37

37

36
36

A-43
A-38
A-40
A-38
A-31

A-38

A-38

A-38
A-38

A-25



1 CMS50RL-24NF, CM50TL-24NF,
CM75TL-12NF, CM150TL-12NF

2 CM600HA-5F

3 cmzooru-se

A-26
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- A ~H-—{=G—=—F——=E~| |=D S (5TYP)~K|=] “WKR T(4TYR)
—F b —J ™ cM ‘
s H S| M K$‘ ~ W (2TYP) 7 NEI p?ég A
— {}[ ][ ] J@( = GUP EP  GVP EVP  GWP EWP
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- o Iy {g,h B [pp— ¢ BIEREEE BE —M=| a
¢ © et | xT 1oLk |
i =" o P @"?ﬂ we i —1 ! V§V GUN EUN  GVN EVN  GwN EwN
K J[/G |p AA AB | N @}Q@ C:]]@_ — | GUNEWN GWEW  GuNEwh
‘ = I e ERCHE
B
° T
L ‘*N*‘ L [~n—]
D
V 2TYP) U@TYR) A
X (12 F’LACES)*‘ “ v
A T o H
bl s e }
T ¢ C— G
- )

Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters
A 472 120.0 N 1.23 32.0 A 4.25 108.0 N 0.39 10.0 A 4.21 107.0 M 0.57 144
B 217 55.0 ) 047 11.75 B 3.66 93.0 P 0.39 10.0 B 4.02 102.0 N 0.85 21.7
c 139 35.0 Q 053 135 C 0.63 16.0 Q 0.51 13.0 C 1.14+0.04/-0.02 29.0+1.0-05 P 0.67 17.0
D 4.17+0.02 106.0:05 R 0.91 23.0 D 0.30 75 R 0.33 8.5 D 3.54+0.01 90.0+0.25 Q 1.91 48.5

= — : : E 0.69 175 S 1.42 36.0 E  3.15:0.01 80.0+0.25 R 0.15 3.75
E ggz 1;8 ? g% $§35 F 1.14 29.0 T 1.02 25.8 F 0.16 4.0 S M5 M5

- - - - G 0.79 20.0 U M6 Metric M6 G 1.02 26.0 T 0.22 Dia. 5.5 Dia.

G 0.54 13.62 U 0.42 10.75 H 0.94 24.0 VM4 Metric M4 H 0.31 8.1 U 0.02 05
H 1.61 40.78 V_0.87+0.04/-0.02 22.0¢1.0-05 0.31 7.9 W 0.22Dia. 5.5 Dia. J 0.91 23.0 v 0.03 0.8
J 0.67 17.0 w 0.91 23.2 K 0.24 6.0 X 0.79 20.0 K 0.47 12.0 W 0.02 05
K 0.47 12.0 X 0.63 16.0 L 2.44 62.0 Y 0.35 9.0 L 0.43 11.0 X 0.110 2.8
L M5 Metric M5 Y 0.12 3.0 M 1.89 48.0
M 0.22 Dia. 5.5 Dia.

Housing Types (J.S.T. Mfg. Co. Ltd.)
AA - B8P-VH-FB-B
AB - B2P-VH-FB-B



4 cmaoocty-24

CM100DY-24NF, CM150DY-12NF,
CM200DY-12NF, CM300DY-12NF

CM300DY-24S, CM300DY-24NFH, CM300E3Y6-24NFH,

CM400DY-12NF, CM400E3Y6-24NFH

Tc MEASURED POINT
(BASEPLATE)
A
/
- —E F F E—— .
| K |~ V*‘ ’¢ / _ F —L-
(TP EIAEE o)
‘ ] E2 G i
- ; T ’ ?
1 o)l o] R ¢ ||
1+t CoE1 E2 c1 E1 ‘ ¢
]- Z ‘ a1 G ¢ (A
M F & S ’ o Qa
(3 PLACES) L ke ek = [ TA
(2 PLACES) (3 PLACES) \
F — D (4 PLACES) V NUTS (3 PLACES)
Q Q W W W
|| —— Q= ——{Q|=— Y
o P L ey Y e R A
— e e e * T B
T — r i ? c | LABEL | At\
j T LABEL T \{ | | R l I I f
I - 1
}

Dim. Inches Millimeters ~ Dim. Inches Millimeters ~ Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters ~ Dim. Inches Millimeters
A 4.33 110.0 P 0.7 18.0 A 3.70 94.0 L 0.26 Dia. 6.5 Dia. A 4.25 108.0 P 0.79 20.0
B 3.15 80.0 Q 0.28 7.0 B 1.89 48.0 M M5 Metric M5 B 2.44 62.0 Q 0.28 7.0
C 1.14+0.04/-0.02 29.0+1.0/-0.5 R 0.84 21.2 C 1.14+0.04/-0.02 29.0+1.0/-0.5 N 0.79 20.0 C 1.18+0.4/-0.02 30.0+1.0/-0.5 R 0.26 Dia. 6.5 Dia.
D 3.66+0.01 93.0+0.25 S 0.33 8.5 D 3.15+0.01 80.0+0.25 P 0.63 16.0 D 3.66+0.01 93.0+0.25 S 0.85 21.5
E 2.44+0.01 62.0+0.25 T 1.10 28.0 E 0.67 17.0 Q 0.28 7.0 E 1.89+0.01 48.0+0.25 T 0.98 25.0
F 0.98 25.0 U 0.16 4.0 F 0.91 23.0 R 0.83 21.2 F 0.29 7.5 U 0.94 24.0
G 0.24 6.0 V 0.1 2.8 G 0.16 4.0 S 0.30 7.5 G 0.24 6.0 v M6 Metric M6
H 0.59 15.0 w 0.29 7.5 H 0.71 18.0 T 0.02 05 J 0.689 17.5 \ 0.16 4.0
J 0.81 20.5 X 0.21 5.3 J 0.51 13.0 U 0.110 2.8 H 0.59 15.0 W 0.71 18.0
K 0.55 14.0 Y 0.26 6.7 K 0.47 12.0 \ 0.16 4.0 K 0.244 6.2 X 0.55 14.0
L 0.26 Dia. 6.5 Dia. JA 0.85 215 L 0.16 4.0 Y 0.02 0.5
M M6 Metric M6 AA 0.47 12.0 M 0.56 14.2 Z 0.33 8.5
N 1.18 30.0 AB t=0.02 t=0.5 N 118 30.0 AA 0.87 22.2

DC-DC Gatg Pgmers Custom IGBT Assemblies Fast Recovery Thg;ga%r & Discrete  Discrete — pioiom IPMs MOSFET iyg:g IGBTs
Converters . Modules ~ Assemblies Diode Modules Modules  Rectifiers  Thyristors Modules o dules A-27




[ cweooy-12NF

8 CM100DUS-12F, CM150DUS-12F

g CM400DY-34A

A-28

Tc MEASURED POINT
(BASEPLATE) P - NUTS x Z DEEP (3 PLACES)
A Tc MEASURED A
-~ F //F W POINT - T@TYR)
A F J=
- ~ N b . ¢ MEASURED POINT
Q) @ ® O v Q (2 PLACES)
-/ ol [ - AT S S - S
f = L s ? [ CoET 2 ci/-e) e ] AA e )] o
s R Rl o[~ e g/ G e [ e
I G1 G I~ T | o Fen) c
T® = = o [\ T f * BL @j 7 I B t 72 @ * é DG #4H b ”| |Iu HI ILI_O_II»\zy—F‘{ T 7[E
Ol @ e P I | el P (e e ——3 1
\ J (y ‘ ? ) —f—* ~{
L | K =~ | K |~ = K [~ \—M & 1} a (G‘BJLK Y H
(4 PLACES) (3 PLACES) ‘ ‘ (4 PLACES)
D S .
M K K— ‘*J*‘ : 3 PLACESL; R M ﬂt
Q Q I VR #110 TAB x H THICK =
I H,E.‘ o |~u A ‘«UV* *UT /»(4$PLACES)
4%.== % e S A B A S s e D N
T s (‘: ‘ j T \ \ \ ! t T
)
c v | | K | { ‘ } | | pw
i * R I i - T |||[— S ¢ l
I N ‘ i
}

Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters Dim. Inches Millimeters  Dim. Inches Millimeters
A 4.33 110.0 M M6 Metric M6 A 3.70 94.0 N 0.28 7.0 A 5.51 140.0 P 0.80 20.4
B 3.15 80.0 N 1.18 30.0 B 1.89 48.0 P M6.5 Metric M6.5 B 1.38+0.04/-0.02 35.0+1.0/-0.5 Q 0.57 14.5
C 1.14+0.04/-0.02 29.0+1.0/-0.5 P 0.71 18.0 C 1.18 +0.04/-0.02 30.0 +1.0/-0.5 Q 0.26 Dia. 6.5 Dia. C 512 130.0 R 1.57 40.0
D 3.66+0.01 93.0+0.25 Q 0.28 7.0 D 3.15+0.01 80.0+0.25 R 0.02 4.0 D 512 130.0 S 0.31 8.0
E 2.44+0.01 62.0+£0.25 R 0.83 21.2 E 0.43 11.0 S 0.30 7.5 E 1.42 36.0 T 0.26 Dia. 6.5 Dia.
F 0.98 25.0 S 0.33 8.5 F 0.16 4.0 T 0.63 16.0 F 4.33+0.01 110.0+0.25 U M8 Metric M8
G 0.24 6.0 T 0.02 0.5 G 0.71 18.0 V] 0.10 2.5 G 4.33+0.01 110.0£0.25 V 0.35 9.0
H 0.59 15.0 V] 0.110 2.8 H 1.06 27.0 V 1.0 25.0 H 0.54 13.8 W 0.96+0.04/-0.02 24.5+1.0/-0.5
J 0.81 20.5 V 0.16 4.0 J 0.53 13.5 W 0.94 24.0 J 0.39 10.0 X 1.02 26.0
K 0.55 14.0 W 0.85 21.5 K 0.91 23.0 X 0.51 13.0 K M4 Metric M4 Y 0.79 20.0
L 0.26 Dia. 6.5 Dia. L 0.83 21.2 Y 0.47 12.0 L 0.45 11.5 VA 0.59 15.0

M 0.67 17.0 Z 0.47 12.0 M 1.72 43.8 AA 2.56 65.0
N 0.39 10.0




1 AL, VLG il 11 CM75RX-24S, CM100RX-12A, CM150RX-12A, CM200RX-12A

QID0640020, QID1230015, QIS066004, QIS1260015

P ap AR ] JH - o — ~AZ -
i : e fin E= el
~J F J= ——= AC A= = | AL— AL-— [ B
- AN} A4Q AU AL— AL— AL~—| (= ——
Fy AD~ T e— ] — AM [ AM [AM = at b
‘ H ‘ (4 PLACES) AE DETAIL "A" A= v~ =l am e B T —
(7@ TRiREres I uRuBENEEEERE O ! 5 DETALL 'B"
T ) W A= DETAIL *A" E
¢ = * — i H B a - f- | F | ar= A=
T*Tj ©) - * O |l b n @ —| AD " ‘ G | V| AS= =
R z|AB = Cg-dFE 300 bR 1
LTL 2 — | e i (é pemaiL & ;T AL
ST “ = AX ] ol la _\-AA(4 PLACES) e 1 A
g1y . — || T* (©) il
L TN s ernsmsnnnrsnsnans Ly = 1 nmiks
\t e = N =P - AC (4 PLACES) | AL DETAIL "B* : AL GE
— M= Ul s . [ - |
DETAIL "A" Tol Otherwise Specified (mm) i )
L — v A [Division of Dimension  Tolerance| i g 1 u
I — [l I g 05t 3 | 02 ¥ AB DETAIL *B"
AK I_ ‘ S ‘ over 3 to 6 | =03 ® @ (6PLACES)
over 6 to 30 +0.5 *
over 30 to 120 +0.8 - |=AF Tolerance Otherwise Specified (mm)
over 120 to 400 +12 o C*‘AG z—l Division of Dimension] Tolerance
The tolerance of size between over 2'5 :3 2 igg
terminals is assumed to +0.4 over 6 to 30 | 05
The tolerance of size between termlna:I;.i assumed to 0.4
Dim. Inches Millimeters Dim. Inches Millimeters Dim. Inches Millimeters Dim. Inches Millimeters  Dim. Inches Millimeters Dim. Inches Millimeters
A 5.98 152.0 S 0.67 17.0 AH 0.81 20.5 A 5.39 136.9 T 0.87 22.0 AK 0.59 15.00
B 2.44 62.0 T 0.48 12.0 AJ 0.12 3.0 B 3.03 77.1 U 0.55 14.0 AL 0.15 3.81
C 0.67+0.04/-0.02 17.0+1.0/-0.5 U 0.24 6.0 AK 0.14 3.5 C 0.67+0.04/-0.02 17.0+1.0/-0.5 V 0.54 13.64 AM 0.45 11.43
D 5.39 137.0 V 0.16 42 AL 0.26 6.5 D 4.79 121.7 W 0.33 8.5 AN 0.14 3.5
E 4.79 121.7 W 0.37 6.5 AM 0.53 13.5 E 4.33+0.02 110.0+£0.5 X 0.53 13.5 AP 0.75 19.05
F 4.33+0.02 110.0+£0.5 X 0.83 21.14 AN 0.15 3.81 F 3.89 99.0 Y 0.81 20.71 AQ 0.05 1.2
G 3.89 99.0 Y M6 Metric M6 AP 0.05 1.15 G 3.72 94.5 VA 0.9 22.86 AR 0.03 0.8
H 3.72 94.5 z 1.53 39.0 AQ 0.025 0.65 H 0.83 21.14 AA 0.22 Dia. 5.5 Dia. AS 0.27 7.0
J 0.53 13.5 AA  1.97+0.02 50.0+£0.5 AR 0.29 7.4 J 0.37 6.5 AB M5 Metric M5 AT 0.77 19.68
K 0.15 3.81 AB 2.26 57.5 AS 0.05 1.2 K 2.44 62.0 AC 0.12 3.0 AU 0.49 12.5
L 0.28 7.25 AC 0.22 Dia. 5.5 Dia. AT 0.17 Dia. 4.3 Dia. L 2.26 57.5 AD 0.51 13.0 AV 0.60 15.24
M 0.30 7.75 AD 0.67+0.04/-0.02 17.0+1.0/-0.5 AU  0.102 Dia. 2.6 Dia. M 1.97+0.02 50.0+0.5 AE  0.102 Dia. 2.6 Dia. AW 0.46 11.66
N 1.95 49.53 AE 0.51 13.0 AV 0.088 Dia. 2.25 Dia. N 1.53 39.0 AF 0.21 5.4 AX 0.04 1.15
P 0.9 22.86 AF 0.27 7.0 AW 0.12 3.0 P 0.24 6.0 AG 0.49 12.5 AY 0.02 0.65
Q 0.55 14.0 AG 0.03 0.8 AX 0.49 12.5 Q 0.48 12.0 AH 0.81 20.5 AZ 0.29 7.4
R 0.87 22.0 R 0.67 17.0 AJ  0.088 Dia. 2.25 Dia. BA 0.17 Dia. 4.3 Dia.
S 1.53 39.0
DC-DC Gatg Pgmers Custom IGBT Assemblies Fast Recovery Thg;ga%r & Discrete  Discrete — pioiom IPMs MOSFET iyg:g IGBTs
Converters . Modules ~ Assemblies Diode Modules Modules  Rectifiers  Thyristors Modules o dules A-29




A-30

12 cwrsrx-3asa 13 cwrsrx-es

] Sm— . 1y —AF
’J—'ﬁ ,— AW - i
i ‘ ‘ K — ‘ j“LC
- K ——| BC = T —AE ) G | o .
v J:%UH{%}H! }ﬁ‘[%@ i o e oL
*Y<7 *Y<7 *Y<7 AX T I\A’K‘» I\II’K‘» M ‘C’
DETAIL "B" DETAIL "C" kit T B e =z ’#AJ#‘AK
47 46 45 44 4342 4140 39 38 37 36 35 34 33 32 31 @)} AL
© i
A+ AH
K] F— - (4 PLACES) e } = b
AR wF ;EEETRSB = AG
- =
AB (4 PLACES) PN K[ ooy — L
DETAIL o/ DETAIL "B" \Jﬁ + DETAIL "B"
78 9 10 11121314 15 16 17 18 1920 21 22 A\ B
AF (6 PLACES) R R R T
. = K= =K = = K|~ =K |~ T H=l =
DETAIL"A \ =] _be] eE] = Tolerance Otherwise Specified (mm)
B A U b Division of Dimension | Tolerance
5 x M I e R
@ @ ©) r over 6 to 30 | =05
EE— == Tl "ﬂ "ﬂﬂﬂﬂ_ﬂﬂﬂﬂ_ﬂ_ﬂ_ﬂ__ﬂ_ﬂﬂﬂﬂ,_ﬂmﬂr" over 30 1o 120 +0.8
DETAIL "B" H X z z Za‘ over 120 to 400 +12
—C ] 1 The tolerance of size between
terminals is assumed to +0.4
Dim. Inches Millimeters Dim. Inches Millimeters Dim. Inches Millimeters
Dim. Inches Millimeters Dim. Inches Millimeters Dim. Inches Millimeters A 4.79 1217 N 0.22 Dia. 5.5 Dia. AA 0.81 205
A 5.39 136.9 1] 0.31 8.0 AN 0.53 13.4 B 2.44 62.0 P 2.13 54.2 AB 0.67 17.0
B 2.44 62.0 v 0.37 6.5 AP 0.49 12.5 C 0.51 13.0 Q 0.30 7.75 AC 0.03 0.65
C 0.67+0.04/-0.02 17.0+1.0/-0.5 W 0.61 15.64 AQ 0.18 Dia. 4.5 Dia. D 4.49 114.05 R 1.97+0.02 50.0£0.5 AD 0.05 1.15
D 479 121.7 X 0.81 20.71 AR  0.102 Dia. 2.6 Dia. E 4.33£0.02 110.0£0.5 S 2.26 57.5 AE 0.29 74
E 0.45 11.5 Y  0.15+0.008 3.81+0.2 AS  0.088 Dia. 2.25 Dia. F 3.9 99.0 T 0.165 4.2 AF 0.047 1.2
F 4.33+0.02 110.0+0.5 Z 0.9 22.86 AT 0.05 1.2 G 3.72 94.5 u 0.16 4.06 AG 0.49 12.5
G 3.72 945 AA 0.14 35 AU 0.02 0.65 H 0.59 15.0 v 0.46 11.66 AH 0.12 3.0
H 0.53 13.5 AB 0.22 Dia. 5.5 Dia. AV 0.04 1.15 J 0.96 24.52 W 0.14 3.75 AJ 0.17 Dia. 4.3 Dia.
J 0.23 5.9 AC  1.97+0.02 50.0+0.5 AW 0.54 13.7 K 0.15 3.81 X 0.14 3.5 AK  0.102 Dia. 2.6 Dia.
K 0.30 7.75 AD 2.26 575 AX 0.51 13.0 L 0.45 11.43 Y 0.03 0.8 AL 0.088 Dia. 2.25 Dia.
L 0.53 13.64 AE 0.14 3.75 AY 0.75 19.12 M 0.6 15.24 Z 0.28 7.0
M 3.02 771 AF M5 M5 AZ 0.021+0.008 0.55+0.2
N 1.53 39.0 AG 0.27 7.0 BA  0.28+0.008 7.24+0.2
p 0.87 22.0 AH 0.67 17.0 BB  0.43+0.008 11.42+0.2
Q 0.65 16.5 AJ  0.44+0.008 11.67+0.2 BC  0.46+0.008 11.8+0.2
R 0.55 14.0 AK 0.81 20.5 BD 0.15 3.81
S 0.47 12.0 AL 0.60+0.008 15.24+0.2 BE 0.18 45
T 0.24 6.0 AM 0.12 3.0




1 4 CM750HG-130H, CM1200HG-90R, CM1500HG-66R

15 cmsooc-so

1 6 CM450DY-24S, CMGOODY-24S

N (8 Typ.) A A
\ kDakDikDi D i D é L
I o i (4 PLACES) V—=| |=—
i 2 u © g 9 H |
I : |— ,—F(4TYP)
‘ . G
L&) [[effer iy I
: re I ' e
| BE -I'H N 3‘7”:7
To] [oj};" e
‘:u ®[®- I d
J:_ | ‘ c @ @A G
L= K (6 TYP) T X |=—
<f|\/|11¢ —~Y
<7V Tolerance Otherwise Specified
- w -— * Division of Dimension| Tolerance
X * v vl ) e
| |"| ; |X T I ! == ? W* over 6 to 30| %05
Ny | . — f TOT [ea i
N====—-——-= %*T“ s 9 o
! * — L —L — ¢ 4 ! i n 1 1
Dim.  Inches Millimeters  Dim.  Inches Millimeters  Dim.  Inches Millimeters ~ Dim.  Inches Millimeters Dim.  Inches Millimeters  Dim.  Inches Millimeters
A 7.5+0.02 190.0+0.5 M 2.42+0.012 61.2+0.3 A 2.54+0.02 130.0£0.5 M 1.92+0.012 48.8+0.3 A 4.33 110.0 N 1.18 30.0
B 5.51x0.02 140.0+0.5 N 0.28 Dia. 7.0 Dia. B 5.51+0.02 140.0£0.5 N M4 Metric M4 B 3.15 80.0 P 0.71 18.0
C 1.88+0.04/-0.02 48.0+1.0/-0.5 P M8 Metric M8 C 1.50+0.04/-0.02 38.0+1.0/-0.5 P 1.16£0.02 29.50.5 C 1.14+0.04/-0.02 29.0+1.0/-0.5 Q 0.28 7.0
D 2.24+0.01 57.0+0.25 Q M4 Metric M4 D 2.24:0.01 57.0£0.25 Q  0.59+0.012 15.0£0.3 D 3.66x0.01 93.0+0.25 R 0.83 21.2
E  4.88+0.01 124.0£0.25 R 0.86+0.012 22.0+0.3 E  4.88+0.01 124.0+0.25 R 0.86+0.012 22.0£0.3 E  2.44+0.01 62.0£0.25 S 0.33 8.5
F 0.67+0.04/-0.02 17.0+1.0/-0.5 S 1.61x0.012 41.0+0.3 F M8 Metric M8 S 1.10£0.02 28.0£0.5 F 0.98 25.0 T 0.0157 04
G 1.73:0.012 44.0£0.3 T 0.710.012 18.00.3 G 0.78:0.012 20.0+0.3 T 0.20+0.008 5.0+0.2 G 0.24 6.0 U 0.110 2.8
H  0.35+0.008 9.0+0.2 U 1.50+0.02 38.0+0.5 H  1.57:0.012 40.0+0.3 U 0.30 Min. 7.7 Min. H 0.59 15.0 Vv 0.16 4.0
J  0.47+0.012 12.0£0.3 vV 0.20+0.008 5.00.2 J 0.35:0.008 9.010.2 V. 0.7120.012 18.020.3 J 0.81 20.5 W 0.30 7.5
K 0.55+0.012 14.0£0.3 W 0.30 Min. 7.7 Min. K 0.28 Dia. 7.0 Dia. W 2.42+0.012 61.5+0.3 K 0.55 14.0 X 0.21 5.3
L 2.33+0.012 59.2+0.3 X 0.65 Min. 16.5 Min. L 0.092+0.012 10.65+0.3 X 0.65 Min. 16.5 Min. L 0.26 Dia. Dia. 6.5 Y 0.47 12.0
M M6 Metric M6 Z 0.85 21.5
DC-DC Gatg Pgmers Custom IGBT Assemblies Fast Recovery Thg;ga%r& Discrete  Discrete — pioiom IPMs MOSFET iyg:g IGBTs
Converters . Modules  Assemblies Diode Modules Modules  Rectifiers  Thyristors Modules Modules A-31
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A

1

CM100DU-24NFH, CM150DU-24NFH,
CM200DU-12NFH

/Tc MEASURED POINT

1

A-32

CM200DU-24NFH, CM300DU-12NFH, CM300DU-24NFH,
CM400DU-12NFH, CM600E3U-12NFH

Tc MEASUREMENT POINT

J(BTYP)
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‘J F(6TYF¥‘ ﬁ F o (& i u
s — 1 v b
i ) B S = T T JHFB' A
5 tHe i M= LRV
S I 1]z L ) | H| | J|
B hisiel [l [elpd o
F M1 M — | vy Al =
~Um]| |=J— R | [~
/Q (P3PLACES) v ‘ ’ o —Q Q —N
(2 PLACES) S-NUTS (3TYP)
T-@TYP)
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\ 1 AT o | .
| —— T | ve | L
I i == ‘ . ]
L 1 — : — T ] ¢ ‘

Dim. Inches Millimeters  Dim. Inches Millimeters Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters
A 7.5+0.02 190.0+0.5 M 0.79+0.012 20.25+0.3 A 3.70 94.0 M 0.67 17.0 A 4.25 108.0 Q 0.98 25.0
B 5.51+0.02 140.0+0.5 N 1.62+0.012 41.25+0.3 B 1.89 48.0 N 0.28 7.0 B 2.44 62.0 R 0.110 2.8
C 1.50+0.04/-0.02 38.0+1.0/-0.5 P 3.12+0.012 79.4+0.3 C 1.18+0.004/-0.02 30.0+1.0/-0.5 P M5 Metric M5 C 1.14+0.04/-0.02 29.0+1.0/-0.5 S M6 Metric M6
D 2.24+0.01 57.0£0.25 Q  2.42+0.012 61.5+0.3 D 3.150.01 80.0+0.25 Q 0.26 Dia. 6.5 Dia. D 3.66+0.01 93.0+0.25 T 0.26 Dia. 6.5 Dia.
E 4.88+0.01 124.00.25 R 1.10+0.02 28.0+0.5 E 0.43 11.0 R 0.02 4.0 E 1.88+0.01 48.0+0.25 U 0.002 0.5
F M8 Metric M8 S 0.20+0.008 5.0£0.2 F 0.16 4.0 S 0.94 24.0 F 0.67 25.7 v 0.71 18.0
G 0.78+0.04/-0.02 20.0+1.0/-0.5 T 0.30 Min. 7.7 Min. G 0.71 18.0 T 0.3 7.5 G 0.16 4.0 W 0.28 7.0
H  1.57+0.012 40.0+0.3 U 0.65 Min. 16.5 Min. H 0.51 13.0 U 0.47 12.0 H 0.24 6.0 X 0.16 4.0
J 0.28 Dia. 7.0 Dia. V' 0.20+0.008 5.0£0.2 J 0.53 13.5 V 0.63 16.0 J 0.59 15.0 Y 0.3 7.5
K M4 Metric M4 W 0.59+0.02 15.0£0.5 K 0.91 23.0 W 0.1 2.5 K 0.55 14.0 z 0.325 8.25
L 051+0.012 13.0£0.3 X 0.20£0.012 5.2+0.3 L 0.83 21.2 X 0.98 25.0 L 0.87 22.0 AA 0.624 8.85

M 0.33 8.5 AB 0.709 18.0
N 0.10 2.5 AC 0.69 17.5
P 0.85 21.5




20 CM75DY-34A, CM100DY-24A, CM100DY-34A, CM150DY-34A

21 cma000v-30n

22 CM300DY-34A, CM600DY-24A
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/ Ls o\ ) ! \VX Q) _rx D *
-~ M L JE v S [V S S ¥M \Jl J
(2 PLACES) K= K= K= (3 PLACES) (4 PLACES) o (3 PLACES) . IS B P R e XM
D (4 PLACES) (3 PLACES)
Q Q D
= 5 — [=u P Pl P - Q Q
Pl e ‘ ‘ - - * LS !
1 ( Po P P
T e I3 T : | *
& v I eyl I T :
r || & | ¢ i
i || * + . L * \( | |<‘ R
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Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters
A 3.70 94.0 L 0.26 Dia. 6.5 Dia. A 4.25 108.0 N 1.18 30.0 A 4.33 110.0 M M6 Metric M6
B 1.89 48.0 M M5 Metric M5 B 2.44 62.0 P 0.71 18.0 B 3.15 80.0 N 1.18 30.0
C  1.14+0.04/-0.02 29.0+1.0/-0.5 N 0.79 20.0 C 1.18+0.04/-0.02 30.0+1.0/-0.5 Q 0.28 7.0 C 1.14+0.04/-0.02 29.0+1.0/-0.5 P 0.71 18.0
D 3.15+0.01 80.0+0.25 P 0.63 16.0 D 3.66+0.01 93.0+0.25 R 0.87 22.2 D 3.66+0.01 93.0+0.25 Q 0.28 7.0
E 0.67 17.0 Q 0.28 7.0 E 1.89+0.01 48.0£0.25 S 0.33 8.5 E 2.44+0.01 62.0+0.25 R 0.83 21.2
F 0.91 23.0 R 0.83 21.2 F 0.98 25.0 T 0.02 0.5 F 0.98 25.0 S 0.33 8.5
G 0.16 4.0 S 0.30 7.5 G 0.24 6.0 U 0.110 2.8 G 0.24 6.0 T 0.02 0.5
H 0.71 18.0 T 0.02 0.5 H 0.59 15.0 V 0.16 4.0 H 0.59 15.0 U 0.110 2.8
J 0.51 13.0 U 0.110 2.8 K 0.55 14.0 W 0.85 21.5 J 0.81 20.5 Vv 0.16 4.0
K 0.47 12.0 V 0.16 4.0 L 0.26 Dia. 6.5 Dia. X 0.94 24.0 K 0.55 14.0 W 0.85 21.5
M M6 Metric M6 L 0.26 Dia. 6.5 Dia.
Gate Drivers Thyristor . . i
Ve Gy Cusom  IGBT L FastRecovery 'COO'® Discrete  Discrete poov e MOSFET U [
Converters interface  Modules  Assemblies Diode Modules 0 e Rectifiers  Thyristors Modules o dules A-33




2

CM900DUC-24S, CM1000DUC-34SA, CM1000E3U-34NF,
CM1400DUC-24S

2

CM400DU-24NFH, CM400DU-24NFJ,
CM600DU-12NFH, CM600DU-24NFH
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I 05t 3 02 T (4 PLACES) (4 PLACES)
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Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters
A 5.91 150.0 M 0.075+0.008 1.9+0.2 A 4.33 110.0 Q 0.98 25.0 A 5.51 140.0 P 1.57 40.0
B 5.10 129.5 N 0.47 12.0 B 3.15 80.0 R 1.23 31.4 B 512 130.0 Q 2.56 65.0
C 1.67+0.01 42.5+0.25 P 0.26 6.5 C 1.14+0.04/-0.01 29.0+1.0/-0.5 S M6 Metric M6 C 1.38+0.04/-0.02 35.0+1.0/-0.5 R 0.79 20.0
D 5.41+0.01 137.5£0.25 R M6 Metric M6 D 3.66+0.01 93.0+0.25 T 0.26 Dia. 6.5 Dia. D 0.45 11.5 S 0.32 8.0
E 6.54 166.0 S 0.08 2.0 E 2.44+0.01 62.0+0.25 U 0.4 10.0 E 0.39 10.0 T 0.26 Dia. 6.5 Dia.
F 2.910.01 74.0£0.25 T 0.99 25.1 F 0.83 21.2 V 0.16 4.0 F 4.33+0.001 110.0+0.25 U M8 Metric M8
G 1.65 42.0 U 0.62 15.7 G 0.28 7.0 W 0.87 22.2 G 0.54 13.8 V M4 Metric M4
H 0.55 14.0 \ 0.71 18.0 H 0.24 6.0 X 0.72 18.25 H 1.42 36.0 W 0.43 11.1
J 1.50+0.01 38.0+0.25 W 0.75 19.0 J 0.59 15.0 Y 0.36 9.25 J 1.72 43.8 X 1.02 26.0
K 0.16 4.0 X 0.43 11.0 K 0.55 14.0 VA 0.71 18.0 K 0.35 9.0 Y 0.29 7.3
L 1.36 +0.04/-0.02 34.6 +1.0/-0.5 Y 0.83 21.0 L 0.35 9.0 AA 0.11 2.8 L 0.59 15.0 VA 0.16 4.0

Housing Type (J.S.T. MFG. CO. LTD) Z 0.41 10.5 M 0.33 8.5 AB 0.29 7.5 M 0.80 20.4 AA 0.96+0.04/-0.02 24.5+1.0/-0.5

BB = VHR-2N AA 0.22 5.5 N 0.69 17.5 AC 0.21 5.3 N 0.57 14.5
CC = VHR-5N P 0.85 21.5 AD 0.47 12.0




26 CM800HA-34H, CM1200HA-34H

27 CM1200E4C-34N, CM1800HC-34N, CM2400HC-34N

28 CM1200DC-34S, CM1200DB-34N, CM1200DC-34N
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V (4 PLACES) E E / L (4TYP) E i ,—L@TYP) ——C—
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o e e || Y Froo ol ,
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o _Tel [ & |+ { = 2% 1 ) L1 =8
—" 1 2 G2 —
B TT e T ¢ I i @ b a & BRI i
! w o | © Ie | Hé LE K M (6 TYP) ! ~ K~ M (6 TYP) ‘*R+
¢ . o . i 1 - H—] N(@TYP) TRAT IS T e NeTYR)
‘—I_I L] G@‘:'ij;? {’ — MIN. SCREW MIN. SCREW
/‘3%' A ||_ ‘ U (DEPTH-12.2 mm DEPTH - 16.5 mm
J— = ~—U—=| s - i
X (3 PLACES) ok = (A ) ! L $
L (= _ T S L TS
W (6 PLACES) I i¢ 1 ¢
i ;

Dim. Inches Millimeters  Dim. Inches Millimeters Inches Millimeters  Dim. Inches Inches Dim. Inches Millimeters
A 512 130.0 M 242 615 5.12+0.02 130.0+0.5 M 0.28 Dia. 5.12+0.02 P 1.38+0.008 35.0+0.2
B 5.51 140.0 N 0.71 18.0 5.51+0.02 140.0+0.5 N M4 Metric 5.51x0.02 Q 0.2+0.008 5.0£0.2
C 1.50+0.04/-0  38.0+1.0/-0 p 1.38 35.0 1.16+0.02 29.5+0.5 P 1.57+0.008 1.16+0.02 R 0.10+0.039/-0.0 28.0+1.0/-0.0
D 4.49 114.0 Q 0.43 11.0 4.88+0.004 124.0+0.1 Q  0.25+0.008 4.88+0.009 124.0+0.25 S 1.45+0.039/-0.0 38.0+1.0/-0.0
E 2.24+0.01 57.0+0.25 R 0.57 145 2.24+0.004 57.00.1 R 0.10+0.039/-0.0 28.0+1.0/-0.0 2.24+0.009 T  0.20+0.008 5.0+0.2
F 4.88+0.01 124.0+0.25 S 1.24 315 1.57+0.008 40.0+0.2 S 1.45+0.039/-0.0 38.0+1.0/-0.0 1.18+0.008 U 217+0.012 55.2+0.3
G 1.18 30.0 T 0.20 5.0 0.79+0.004 20.0+0.1 T  0.20+0.008 0.79+0.004 V' 0.466+0.008 11.85+0.2
H 0.79 20.0 U  1.10+0.04/-0  28.0+1.0/-0 1.92+0.008 48.8+0.2 U 24240012 2.09+0.008 W 0.2+0.008 5.0£0.2
J 0.10 25 v M8 Metric M8 0.42+0.008 10.65+0.2 V' 0.71+0.008 2.24+0.008 X 0.55+0.008 14.0+0.2
K 0.73 18.5 w 0.28 Dia. 7.0 Dia. 0.41+0.008 10.35+0.2 W 0.59+0.008 0.63+0.008 Y  0.71+0.008 18.00.2
L 0.65 16.5 X M4 Metric M4 M8 Metric M8 M8 Metric Z 1.57+0.008 40.0+0.2

0.28 Dia. AA  1.73+0.008 44.0+0.2
M4 Metric
Gate Drivers Thyristor . .
DC-DC & IPM Custom IGBT_ Assemblies Fast Recovery %igd% s Discrete Discrete MOSFET IGBTs
Converters . Modules ~ Assemblies Diode Modules Modules  Rectifiers  Thyristors Modules A-35




A-36

CM800E2C-66H, CMB00E6C-66H, CM900HB-90H,

29 CM400HA-24A, CM500HA-34A , CM600HA-24A 3 CM900HC-90H, CM1000E4C-66R, CM1200HC-66H, 31 CM600DY-34H, CM800DZ-34H

CM1500HC-66R, CM1800HCB-34N, CM2400HCB-34N
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J@TYR)—| M= B 5 m—y A
—K E1 5) [I |_| U EE2 AB
N (8 TYP) % o1 ﬁ e U | AC
U@TYP) wl @] Ea -
V (2TYP) /Y ‘ v ‘ v | x i ‘ ‘ ! ‘
N v I =TS = ie=ke -
N ! L A —— |_| NS -8 ‘2
- |YC
T I 1 X (6 PLACES)
fie= L H
Dim. Inches Millimeters  Dim. Inches Millimeters Dim. Inches Millimeters Dim. Inches Millimeters Dim. Inches Millimeters Dim. Inches Millimeters
A 4.25 108.0 N 0.39 10.0 A 7.5+0.02 190.0+0.5 N 0.27 Dia. 7.0 Dia. A 512 130.0 Q 1.58 40.0
B 3.66 93.0 P 0.39 10.0 B 5.51+0.02 140.0+0.5 P 1.16+0.02 29.5+0.5 B 5.51 140.0 R 0.20 5.0
C 0.63 16.0 Q 0.51 13.0 C 1.50+0.04/-0  38.0+1.0/-0 Q  0.59+0.008 15.0+0.2 C 1.50+0.08/-0  38.0+2.0/-0 S 1.24 315
D 0.30 75 R 0.33 8.5 D 6.73 171.0 R 1.57+0.012 40.0+0.3 D 4.49 114.0 T 0.20 5.0
E 0.69 17.5 S 1.42 36.0 E  2.24+0.004 57.0+0.1 S  0.20+0.008 5.2+0.2 E 2.24+0.01 57.0+0.25 U 1.10+0.08/-0  28.0+2.0/-0
F 1.14 29.0 T 1.02 25.8 F 4.88+0.004 124.0+0.1 T 1.10+0.04/-0 28.0+1.0/-00 F 4.88+0.01 124.0+0.25 v M8 Metric M8
G 0.79 20.0 U M6 Metric M6 G 0.79+0.039/-0.008 20.0+1.0/-0.2 U 0.30 Min. 7.7 Min. G 1.18 30.0 W 0.28 Dia. 7.0 Dia.
H 0.94 24.0 \ M4 Metric M4 H  1.57+0.008 40.0+0.2 V' 2.42+0.012 61.5+0.3 H 0.79 20.0 X M4 Metric M4
J 0.31 7.9 W 0.256 Dia. 6.5 Dia. J M4 Metric M4 W 0.51+0.008 13.0£0.2 J 0.63 16.0 Y 2.09 53.0
K 0.24 62.0 X 0.79 20.0 K 3.13+0.012 79.4+0.3 X 0.65 Min. 16.5 Min. K 0.71 18.0 Z 2.24 57.0
L 2.44 62.0 Y 0.35 9.0 L 1.62+0.012 41.25+0.3 Y  0.20+0.006 5.0£0.15 L 1.73 44.0 AA 1.38 35.0
M 1.89 48.0 M 0.80+0.008 20.25+0.2 M 217 55.2 AB 0.45 11.5
N 0.47 11.85 AC 0.55 14.0




CM400HB-90H, CM600HB-90H,
CM800HB-66H
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iV fl !
‘*J C] B W (6 TYP) =T AAL u*
] == | ‘
— Q— ) —=|
Y W (6 PLACES) V (4 PLACES)
X (6 PLACES) V (6 PLACES) X i X (5 PLACES)
Lo
|
Dim. Inches Millimeters ~ Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters
A 5.12 130.0 R 0.20 5.0 A 5.12 130.0 N 2.42 61.5 A 5.12 130.0 Q 0.97 24.5
B 5.51 140.0 S 1.24 315 B 5.51 140.0 P 0.59 15.0 B 5.51 140.0 R 0.59 15.0
C 1.50+0.04/-0 38.0+1.0/-0 T 0.20 5.0 C 1.50 38.0 Q 1.57 40.0 C 1.50+0.08/-0  38.0+2.0/-0 S 118 30.0
D 4.49 114.0 U 1.10+0.04/-0  28.0+1.0/-0 D 4.48 114.0 R 0.20 5.2 D 4.49 114.0 T 0.20 5.0
E 2.24£0.01 57.0£0.25 V. M8 Metric M8 E  4.88:0.01 124.0£0.25 S 1.16 29.5 E 2.24+0.01 57.0£0.25 U 1.10+0.08/-0  28.0+2.0/-0
F 4.88:0.01 124.0£0.25 w 0.28 Dia. 7.0 Dia. F 1.57 40.0 T 1.10 28.0 F 4.88:0.01 124.0£0.25 V. M8 Metric M8
G 118 30.0 X M4 Metric M4 G 0.79 20.0 U M4 Metric M4 G 1.58 40.0 w 0.28 Dia. 7.0 Dia.
H 0.79 20.0 Y 2.09 53.0 H 0.41 10.35 V. M8 Metric M8 H 0.79 20.0 X M4 Metric M4
J 0.63 16.0 AA 1.38 35.0 J 0.42 10.65 w 0.28 Dia. 7.0 Dia. J 0.28 7.2 Y 2.11 53.6
M 217 55.2 AB 0.45 11.5 K 1.92 48.8 X 0.20 5.0 K 1.43 36.3 YA 1.56 39.5
N 0.47 11.85 AC 0.55 14.0 L 2.24:0.01 57.0£0.25 Y 0.71 18.0 L 1.92 48.8 AA 0.59 15.0
Q 1.58 40.0 M 1.71 43.5 M 2.42 61.5 AB 0.22 5.7
N 0.71 18.0
DC-DC Gatg Pgmers Custom IGBT Assemblies Fast Recovery Thg;ga%r & Discrete  Discrete — pioiom IPMs MOSFET iyg:g IGBTs
Converters . Modules ~ Assemblies Diode Modules Modules  Rectifiers  Thyristors Modules o dules A-37




A-38

QIC6508001, QID3310005, QID3320002, Q1D4515001,
QID4515002, Q1D4520002, Q1D6508001, QIF4515002

35 CM200HG-130H , CM400HG-66H

3 CMA400E2G-130H, CM400E4G-130H, CM600HG-130H, 3
CM900HG-90H, CM1200HG-66H
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DETAIL ‘A’ DETAIL “B”

Dim. Inches Millimeters  Dim. Inches Millimeters Inches Millimeters Inches Millimeters  Dim. Inches Millimeters Inches Millimeters
A 5.51 140.0 R 0.22 55 A 7.48 190.0 H 0.55 14.0 A 5.51 140.0 0.69+0.01 17.5+0.25
B 2.87 73.0 S 0.16 4.0 B 5.51 140.0 J 2.33 59.2 B 2.87 73.0 0.38 9.75
C 1.89+0.04/-0.0 48.0+1.0/-0.0 T 0.68 17.4 C 1.89 48.0 K 2.41 61.2 C 1.89 48.0 0.20 5.0
D 4.88 124.0 U 1.61 41.0 D 2.24 57.0 L 1.61 41.0 D 4.88+0.01 124.0+0.25 0.22 5.5
E 2.24 57.0 V 0.24 6.0 E 4.88+0.01 124.00.25 M 0.71 18.0 E 2.24+0.01 57.0£0.25 1.44 36.5
F 0.85 21.6 W 2.44 62.0 F 0.87 22.0 N 1.50 38.0 F 1.18 30.0 0.16 4.0
G 0.51 12.9 X 0.47 12.0 G 0.47 12.0 P 0.20 5.0 G 0.43 11.0 M6 Metric M6
H 0.20 5.0 Y 0.14 35 H 1.07 27.15 0.63 Min. 1.6 Min.
J 1.73 44.0 Z 0.11 2.8 J 0.20 5.0 0.11x0.02 2.8x0.5
K M6 Metric M6 AA 0.06 1.6 K 1.65 42.0 0.28 Dia. 7.0 Dia.
L M8 Metric M8 BB 0.02 0.5
M 0.64 16.2 CC 0.05 Dia. 1.2 Dia.

N 1.59 40.4 DD 10° 10°
P 1.10 28.0



38 CM1800DY-34S, CM2500DY-24S 39 CM450DXL-34SA,CM600DXL-24S, CM600DXL-34SA, CM1000DXL-24S
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; [ DEPTH) AB DETAIL "B" The tolerance of size between
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Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters Dim. Inches Millimeters
A 12.2 310.0 R 0.33 8.5 AG 2.05 52.0 A 5.98 152.0 R 1.62 41.22 AG 0.81 20.5
B 5.6 142.5 S 4.92 125.0 AH 0.59 15.0 B 5.39 137.0 S 0.83 21.14 AH 0.29 7.4
C 4.96 126.0 T 0.6 15.0 AJ 7.01 178.0 C 4.79 121.7 T 0.23 6.0 AJ 0.05 1.2
D 1.89 48.0 U 0.83 21.0 AK 3.98 101.0 D 4.61 117.2 U 0.47 12.0 AK 0.02 0.65
E 1.85 46.9 V 15 38.0 AL 1.63 415 E 4.33+0.02 110.0£0.5 V 0.41 10.53 AL 0.04 1.15
F 0.28 7.0 W 2.04 519 AM 1.54 39.0 F 3.72 945 W M6 Metric M6 AM 0.15 3.81
G 2.28 58.0 X 1.85+0.04/-0.02 47.1+1.0/-0.5 AN 11.42 290.0 G 0.6 15.14 X 0.22 5.5 Dia. AN 0.5 12.5
H 0.21+0.004 Dia. 5.5+0.1 Dia. Y 1.55 394 AP 9.13 232.0 H 0.26 6.5 Y 0.75 19.24 AP 0.12 3.0
J M6 Metric M6 Z 0.63 16.0 AQ 6.85 174.0 J 0.53 13.5 VA 0.86 22.0 AQ  0.088 Dia. 2.25 Dia.
K 1.65 42.0 AA 0.24 6.2 AR 4.56 116.0 K 0.14 3.6 AA 1.08 27.53 AR 0.102 Dia. 2.6 Dia.
L 0.91 23.0 AB 0.16 4.0 AS 0.39 10.0 L 0.3 7.75 AB 0.14 35 AS 0.16 Dia. 4.3 Dia.
M M4 Metric M4 AC 0.45 11.5 AT 0.03 8.0 M 0.016 4.05 AC 0.51 13.0 AT 0.67 16.9
N 0.35 9.0 AD 2.01+0.04/-0.02 51.0+1.0/-0.5 AU 0.02 5.0 N 1.53 39.0 AD 0.19 3.0 AU 0.6 15.24
P 0.47 11.9 AE 0.32 8.2 AV 0.16 4.0 P 0.86 22.0 AE 0.42 10.74 AV 0.75 19.05
Q 0.21 5.4 AF 0.55 14.0 AW 1.425+0.04/-0.02 36.20+1.0/-0.5 Q 1.95 49.72 AF 0.67+0.04/-0.02 17.0+1.0/-0.5

DC-DC Gatge(lDF[mers Custom IGBT Assemblies Fast Recovery Th;gilgac;r& Discrete  Discrete — pioiom IPMs MOSFET iyg:g IGBTs
Converters . Modules ~ Assemblies Diode Modules Modules  Rectifiers  Thyristors Modules o dules A-39




40 CM400HG-130H, CM600HG-90H

41 CM800HC-66H, CM1000HC-66R

Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters
A 5.12+0.02 130.0+0.5 N 1.21+0.02 30.7+0.5 A 5.12+0.02 130.0+0.5 N  0.41+0.008 10.35+0.2
B 5.51+0.02 140.0+0.5 P 0.28 Dia. 7.0 Dia. B 5.51+0.02 140.0+0.5 P 0.28 Dia. 7.0 Dia.

C 1.89+0.04/-0.0 48.0+1.0/-0.0 Q 1.5+0.04/-0.0 38.0+1.0/-0/0 C 1.5+0.04/-0.0 38.0+1.0/-0.0 Q 1.10+0.04/-0.0 28.0+1.0/-0.0
D 4.88+0.01 124.0+0.25 R 0.7120.012 18.0+0.3 D 4.88+0.004 124.0£0.1 R 0.20+0.008 5.2+0.2
E 2.24+0.01 57.0£0.25 S 1.61+0.02 41.0£0.5 E  2.24+0.004 57.0+0.1 S 1.57+0.012 40.0+0.3
F 0.67+0.004 17.0+0.1 T 0.87+0.012 22.0+0.3 F 0.79+0.04/-0.008 20.0+0.1/-0.2 T  0.59+0.008 15.0£0.2
G 1.73x0.012 44.0+0.3 U 1.59+0.02 40.4+0.5 G 1.57+0.008 40.0+0.2 U 1.16+0.02 29.5+0.5
H 0.35+0.04 9.0+0.1 V 2.41+0.02 61.2+0.5 H  4.49+0.004 114.0£0.1 V. 2.42+0.012 61.5+0.3
J M8 Metric M8 W 0.65+0.012 16.5+0.3 J M8 Metric M8 W 0.71+0.008 18.0+0.2
K M4 Metric M4 X 0.30 Min. 7.7 Min. K M4 Metric M4 X 0.30 Min. 7.7 Min.
L 1.12+0.02 28.5+0.5 Y 0.65 Min. 16.5 Min. L 0.42+0.008 10.65+0.2 Y 0.65 Min. 16.5 Min.
M 1.67+0.02 42.5+0.5 Z 0.2+0.006 5.0+0.15 M 1.92+0.012 48.8+0.3 Z  0.20+0.006 5.0£0.15

A-40



42 cmisorxi-3asa

4

CM150EXS-24S, CM200EXS-24S,
CM200EXS-34SA, CM300EXS-24S

ﬁéaﬂ‘ 5 * = A
| % 1N . e
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—H TNl | |l 1 K F G—| |=—H— "
e + s i
2 “—|AS|| (e s H
R @'< M ,\‘A |£)J @| l
Tl L | H
lib 1| ~1o- V (4 PLACES) i { ME 1fc)
G i - AY |~ f
S AK e AZi» TN AL (4 PLACES) P B
(» ° AV t"\Q AVF#‘ oA ¢ I
T © U (6 PLACES) A AK I 7@ ’ AK (4 PLACES) |
8 - J V‘ AQ R ~ | i
& Bl & AX ] . i
l ~ AQ ‘ TR e
S AvK A=) ‘ R o
“p g DETAIL "A"
DETAIL “B" DETAIL“C”\ t iAQ DETAIL “B" DETAIL *A \’/,D.,E;Tf”- B
AVP A = BB N\ R e " " o
P N ‘:’ f=—AD]| =] vV w X L': '_l 7, AD
s 6 L) L ' tAR‘ AE =9 @D I P19 1 — e
~ e = 4 B*B DETAIL "B"
4 At T LR -
w7 A= —| |5F
A+C DETAIL AAK» LAL’ ‘ |_ i A*B A*A DETAIL
Dim Inches Millimeters  Dim. Inches Millimeters
A 4.09 104.0 U 0.27 7.0
Dim. Inches Millimeters Dim. Inches Millimeters Dim. Inches Millimeters B 244 62.0 V 0.67 17.0
A 479 121.7 T 3.37 85.58 AL 0.60 15.24 C 0.47 11.9 W 0.64 16.4
B 0.59 15.1 U M5 Metric M5 AM 0.75 19.23 D 3.5 89.0 X 0.51 13.1
C 0.14 3.6 V 0.22 Dia. 5.5 Dia. AN 0.017 0.45 E 2.44 62.0 Y 017 4.4
D 4.61 117.2 W 0.23 5.86 AP 0.28 7.24 F 0.53 13.5 z 0.49 12.5
E 4.33+0.02 110.0£0.5 X 0.30 7.75 AQ 0.43 11.42 G 0.69 17.66 AA 0.12 3.0
F 0.45 11.5 Y 3.72 94.5 AR 0.43 11.08 H 0.75 19.05 AB 0.17 Dia. 4.3 Dia.
G 1.53 39.0 Z 0.67+0.04/-0.02 17.0 +1/-0.5 AS 0.31 8.0 J 0.14 3.8 AC  0.102 Dia. 2.6 Dia.
H 0.53 13.5 AA 0.67 17.0 AT 0.04 1.15 K 0.16 4.2 AD  0.088 Dia. 2.25 Dia.
J 0.55 14.14 AB 0.63 16.0 AU 0.02 0.65 L 1.97 50.0 AE 0.15 3.81
K 0.87 22.0 AC 0.51 13.0 AV 0.05 1.2 M 0.55 14.0 AF 0.045 1.15
L 0.24 6.0 AD 0.14 3.5 AW 0.18 4.5 N 0.87 22.0 AG 0.025 0.65
M 0.47 12.0 AE 0.81 20.5 AX 0.49 12.5 P 2.26 57.5 AH 0.05 1.2
N 0.37 6.5 AF 0.12 3.0 AY 0.18 Dia. 4.5 Dia. Q 1.83 46.5 AJ 0.29 7.4
P 0.61 15.64 AG 0.23 59 AZ  0.102 Dia. 2.6 Dia. R 2.9 73.71 AK 0.21 Dia. 5.5 Dia.
Q 0.71 18.06 AH 0.53 13.4 BA  0.088 Dia. 2.25 Dia. S 0.8 20.5 AL M5 Metric M5
R 0.81 20.71 AJ 2.81 71.52 BB 0.54 13.7 T 0.67 17.0
S 0.9 22.86 AK 0.15 3.81
DC-DC Gatge( ﬁgmers Custom |GBT_ Assemblies Fast Recovery Thg;ga%r & Discrete Discrete DIPIPM IPMs MOSFET I-‘!(ygrg
Converters . Modules ~ Assemblies Diode Modules Modules  Rectifiers  Thyristors Modules o dules
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CM150DX-34SA, CM200DX-34SA, )
4 CM300DX-34SA, CM450DX-34SA 45 cwsoorc-oor 46 aiszs10001, aisasosoot
- °
1 -
; R |
-—— | ———=| <7u C
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* ﬁ AB (4 PLACES) DETAIL”C"/‘\ @ |[ac G % E (3) m
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DETAIL "C" DETAIL "B" DETAIL "A"

Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters Dim. Inches Millimeters
A 5.98 152.0 AA 0.9 22.86 A 512:0.02  130.0:05 N 1.21+0.02 30.7:0.5 A 2.31 53.6 J 0.14 36
B 244 62.0 AB__ 0.22 Dia. 5.5 Dia. B 551:002  140.0:05 P  0.28Dia 7.0 Dia. B 0.98 25.0 K 0.22 57
C_067+0.04-002 17.0+1.0/-05 _AC 197002  50.0:0.5 C_ 1.89+0.04/-00 48.0+1.0-00 QO 1.5+0.04-00 380+1.0-00 G 2.01 51.0 L 0.43 10.8
D 5.39 137.0 QEE’ gfg 5;35 D  488:001  1240:025 R 071:0012  18.0:0.3 D 0.2 5.0 M 0.04 1.0
E . 343'73 — 11028'70 — - = E 224:001  57.0:025 S 161002 41005 E 0.1 25 N 0.43 10.9
3 ;2' 5 4i5 : e 598 70 F 0.67:0.004 17.00.1 T 0.87:0012 22003 F 0.27 6.9 P 0.02 0.5
o 060 514 AH 012 35 G 1730012  44.0+03 U 159:0.02 40.4+05 G 0.49 125 Q 021D 5.3 Dia.
] 0.53 135 AJ 0.03 08 H  0.35:0.04 9.0:0.1 Vo 2.41+0.02 61.2:0.5 H 046 Max. 11.8 Max.

K 0.31 7.75 AK 0.81 205 J M8 Metric M8 W 0.65:0.012 16.50.3
L 133:0012  33.91:03 AL 0.70 17.0 K M4 Metric M4 X 0.30 Min. 7.7 Min.
M 213 54.0 AM 0.12 3.0 L 1.12:0.02 28.5:05 Y 0.65Min. 16.5 Min.
N 154 39.0 AN 0.65 16.5 M 1.67:0.02 425105 Z  0.2+0.006 5.0:0.15
P 0.87 22.0 AP 0.49 125

Q 0.17 42 AQ 0.18 45

R 0.55 14.0 AR 0.102 Dia. 2.6 Dia.

S 0.47 12.0 AS  0.089 Dia. 2.25 Dia,

T 0.24 6.0 AT 0.05 12

u 0.31 8.0 AU 0.03 0.65

v 0.26 65 AV 0.05 115

W 0.62 15.64 AW 0.54 13.7

X 0280012  7.24+03 AX 052 13.0

Y 0.15 3.81 AY 0.285 7.25

Z 1.95 49.5




47 QIS4506002, Q156502002 48 QID0660023 49 Q100645001
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Dim. Inches Millimeters  Dim. Inches Millimeters Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters
A 2.35 59.7 J 0.93 23.6 A 4.00 101.6 J 0.87 22.1 A 4.25 108.0 K 0.55 14.0
B 0.98 25.0 K 0.14 3.6 B 2.50 63.5 K 0.98 249 B 2.44 62.0 L 0.87 22.0
C 1.98 50.3 L 0.20 5.2 C  1.00+0.015 25.40.4 L 0.22 Dia. 5.6 Dia. C 1.1440.04/-0.02 29.0+1.0/-0.5 M 0.33 8.5
D 0.197 5.0 M 0.40 1.0 D 3.39 86.1 M 0.53 13.5 D 3.66+0.01 93.0£0.25 N 0.10 2.5
E 0.22 55 N 0.43 11.0 E 1.89 48.0 N 0.09 Min. 2.3 Min. E 1.88+0.01 48.0+£0.25 P 0.85 21.5
F 0.22 56 P 0.20 0.5 F 0.435 11.0 P 0.27 6.9 F 0.67 17.0 Q 0.98 25.0
G 0.465 11.8 Q 0.12 3.0 G 0.165 4.2 Q #2-56 X 0.17 Min. G 0.16 4.0 R 0.11 2.8
H 0.27 6.9 R 0.208 Dia. 5.3 Dia. H #10-32 X 0.31 Min. H 0.24 6.0 S M6 Metric M6
J 0.59 15.0 T 0.25 Dia. 6.5 Dia.
: Gate Drivers Thyristor & . . Hybrid
DC-DC Custom IGBT Fast Recovery o Discrete Discrete DIPIPM IPMs MOSFET & SiC IGBTs

& IPM

; Assemblies :
Interface Modules  Assemblies Diode Modules

Converters Rectifiers  Thyristors Modules A-43

Modules Modules
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50 CM225DX-2481, CM300DX-24S1, CM450DX-2451, CM600DX-24S1 51 QID3320004, QID4515004
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[ —© @) A,‘ I L KA 0 % H
7 == AL BE [T H B 13
| o) s
DETAIL "D’ B B 0
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v a0 o o0 | euz
e peeumed e
Dim. Inches Millimeters  Dim. Inches Millimeters
Dim. Inches Millimeters Dim. Inches Millimeters Dim. Inches Millimeters A 551 1400 L 0.6920 01 17.5:0.25
A 5.98 152.0 S 0.23 6.0 AJ 0.67 17.0 B 2.87 73.0 M 0.38 9.75
B 2.44 62.0 T 0.47 12.0 AK 0.81 20.5 C 1.50 38.0 N 0.20 5.0
C 0.67+0.04/-0.02 17.0+1/-0.5 U 0.55 14.0 AL 0.03 0.8 D 4.88+0.01 124.0+0.25 P 0.22 55
D 5.39 137.0 V' 0.04x0.019 0.95+0.3 AM 0.12 3.0 E 2.24+0.01 57.0+0.25 Q 1.04 26.5
E 4.79 121.7 W 2.56 65.0 AN 0.65 16.5 F 1.18 30.0 R 0.16 4.0
F 4.33+0.02 110£0.5 X 0.61 15.64 AP 0.13 3.4 G 0.43 11.0 S M5 Metric M5
G 3.72 94.5 Y 0.284+0.019 7.240.3 AQ 0.17 4.5 H 1.07 27.15 T 0.63 Min. 16.0 Min.
H 0.60 15.14 Z  0.150.019 3.81x0.3 AR 0.05 1.2 J 0.20 5.0 U 011x0.02 2.8x0.5
J 0.53 13.5 AA  1.95+0.019 49.53+0.3 AS 0.05 1.15 K 1.65 42.0 V 0.28 Dia. 7.0 Dia.
K 0.30 7.75 AB  0.9%0.019 22.860.3 AT 0.025 0.65
L 1.480.019 37.72+0.3 AC 0.285+0.019 7.25%0.3 AU 0.49 12.5
M 1.33%0.019 33.9120.3 AD 0.14 3.5 AV 0.17 Dia. 4.5 Dia.
N M6 Metric M6 AE 0.27 7.0 AW  0.102 Dia. 2.6 Dia.
P 2.28+0.019 57.95+0.3 AF 0.15 3.75 AX  0.088 Dia. 2.25 Dia.
Q 1.53 39.0 AG  1.97+0.02 50.0+0.5 AY 0.95 24.2
R 0.86 22.0 AH 2.26 57.5 AZ 0.19 5.0




5 2 CM100TX-24S1, CM150TX-24$1

53 CM100RX-2481, CM150RX-24S1

AE
A v%{— DETAIL 'B" AZ
= F— ‘ KP}? B ion s maraon Toans] i
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\4/7 @) Ea terminals is assumed to £0.4 ETAIL "B
g el LA
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K K E
K* 1 DETAIL "B" ‘SK * AG l A=~
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- “L’ == -~ L= -~ H = DETAIL "B" E i L_L
Py =V | ooy S s DETAIL A"
t= ” A R B
over 6 to 30 + N
* DETAIL "A" 253 1gg tgz‘tgg : ch}ii& T 2 )
— The lernoe ofsizs betwesn el 5 O @ @
~AH— =-U v w w W—»‘ 2% PLACES) AS
Dim Inches Millimeters ~ Dim. Inches Millimeters Dim. Inches Millimeters ~ Dim. Inches Millimeters ~ Dim. Inches Millimeters Dim. Inches Millimeters
A 4.79 121.7 P 0.16 4.0 AC 0.05 1.2 A 5.39 136.9 T 1.97+0.02 50.0£0.5 AL 0.02 0.55
B 2.26 57.5 Q 0.29 7.75 AD 0.18 45 B 2.44 62.0 U 0.53 13.5 AM 0.75 19.12
C 0.63 16.0 R 2.44 62.0 AE 0.05 1.15 C 0.81 20.5 V 0.81 20.71 AN 0.6 15.24
D 4.18+0.008 106.31+0.2 S 2.28£0.008 57.95+0.2 AF 0.02 0.65 D 4.79 121.7 W 0.9 22.86 AP 0.46 11.67
E 4.33+0.02 110.0£0.5 T 0.17+0.008 0.45+0.2 AG 0.49 12.5 E 0.61 15.64 X 0.22 Dia. 5.5 Dia. AQ 0.15 3.75
F 4.027 102.3 U 0.46+0.008 11.8+0.2 AH 0.12 3.0 F 0.30 7.75 Y M5 Metric M5 AR 0.23 5.9
G 3.72 94.5 V 0.60 15.41 AJ 0.18 Dia. 4.5 Dia. G 3.72 94.5 A 0.28 7.24 AS 0.53 13.4
H 0.28 7.24 W 0.15 3.75 AK  0.102 Dia. 2.6 Dia. H 0.26 6.5 AA 0.15 3.82 AT 0.49 12.5
J  0.66+0.019 16.77+0.3 X 0.03 0.8 AL 0.088 Dia. 2.25 Dia. J 0.24 6.0 AB 0.45 11.42 AU 0.18 Dia. 4.5 Dia.
K 0.15 3.81 Y 0.14 3.5 AM 1.97+0.0 50.0£0.5 K 1.53 39.0 AC  0.46+0.008 11.8+0.2 AV 0.102 Dia. 2.6 Dia,
L 0.45 11.42 A 0.27 7.0 AN 1.65 41.9 L .87 22.0 AD 0.14 3.5 AW 0.088 Dia. 2.25 Dia.
M 0.6 15.24 AA 0.81 20.5 AP 0.22 Dia. 5.5 Dia. M 0.48 12.0 AE 0.67 17.0 AX 0.18 4.5
N 0.26 Rad. 6.5 Rad. AB 0.67 17.0 N 0.55 14.0 AF 0.65 16.5 AY 0.05 1.2
P 0.45 11.5 AG 0.12 3.0 AZ 0.15 3.81
Q 0.54 13.64 AH 0.67+0.04/-0.0 17.0+1.0/-0.5  BA 0.02 0.65
R 3.03 771 AJ 0.53 13.6 BB 0.05 1.15
S 2.26 57.5 AK 0.27 7.0
DC-DC Gatg Pgmers Custom IGBT A bii Fast Recovery Thg;ga%r & Discrete  Discrete ooyt 1pM MOSFET iyg:g IGBT:
Converters | & . Modules  Assemblies  "SS*MPUSS piode Modules o Rectifiers  Thyristors ®  Modules e S 45




A-46

56 QIS176002, QIS1790001 57 QID3340001, QID3350001
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Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters  Dim. Inches Millimeters
A 4.33 110.0 N 0.69 17.5 A 511 130.0 M 0.51 13.0
B 3.15 80.0 P 0.79 20.0 B 5.51 140.0 N 1.57 39.9
C  3.66+0.008 93.0+0.25 Q 0.51 13.0 C 4.49 114.0 P 1.71 434
D  2.44+0.008 62.0+0.25 R 0.43 11.0 D 2.24 57.0 Q 1.49 38.0
E 157 400 S 0.43 11.0 E 2.42 61.5 R 0.20 5.0
F 1.42 Max. 36.0 Max. T 0.35 9.0 F M8 M8 Metric S 1.10 28.0
G 114 20.0 U M8 Metric M8 G 0.7 18.0 T 1.72 43.8
H  100Max 255 Max v 0.16 4.0 H 4.88 124.0 U 1.86 472
J 0.89 25 W 0.256 Dia. 6.5 Dia. J 1.57 40.0 v 2.39 60.6
K 0.93 235 X M4 Metric M4 K 0.27 7.0 Dia. W 0.65 16.5
L 0.83 21.0 Y 0.24 6.0 L M4 M4 Metric X 1.85 47.0
M 0.63 16.0




HYBRID & SiC MODULES

Hybrid Si / SiC IGBT Modules

Combining the industry’s fastest power IGBT of the
Powerex NFH-Series with a Zero Recovery® Schottky
diode, Powerex hybrid split dual Si/ SiC IGBT modules
are designed for use in high frequency applications;
upwards of 30kHz for hard switching applications and
60 to 80 kHz for soft switching applications.

Energy Saving Power Systems (fans, pumps and
consumer appliances)

High Frequency Type Power Systems (UPS, high
speed motor drives, induction heating, welder and
robotics)

High Temperature Power Systems(power electronics
in electric vehicle and aviation systems)

SiC MOSFET Modules
Powerex also offers SiC (silicon carbide) MOSFET
(Metal Oxide Semiconductor Field Effect Transistor)

modules.

SiC Schottky Diode Modules
Powerex also offers SiC (silicon carbide) Schottky
diode modules.

High Efficiency Inverters
High Frequency Power Supplies
High Temperature Environment

Single Common Collector (Drain)
DJIE] Common Emitter (Source)
In-Parallel

Split Dual Si / SiC Hybrid IGBT Modules
Split Dual SiC Super Fast Diode Modules VOLTAGE: 100V TO 1200V

SiC & Si MOSFET Modules CURRENT: 100A TO 300A
Outline Drawings

Thyristor & Hybrid

Gate Diivers . .
DC-DC Custom IGBT . Fast Recovery 3 Discrete Discrete MOSFET .
& IPM - Assemblies : Diode o . DIPIPM  IPMs & SiC IGBTs
Converters [ - Modules  Assemblies Diode Modules Modules  Rectifiers  Thyristors Modules  EFfushunss




Split Dual Si / SiC Hybrid IGBT Modules,

(Refer to device datasheets at www.pwrx.com for test conditions.)

QID1210005 is a 1200V, 100A
Split Dual Si / SiC Hybrid IGBT Module

QID1210005, QID1210007,

QID1210006, QID1215003 Q D 12 10 O O 5

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS —l_ —l_ —l_ —l_ —l_ —l_ —l_ —l_
SlaTl(i;;t Tj=25°C S Mm @ @ @5 G717 (8 (9 (10
Veus  Conditions Typ. Max. Vge=0V, Vgp =10V, f=1KHz  Resistive Load Switching Times ‘ :
Vees ¢ Icm  Titmax) Isolation I Vee Vees (sat) VeEs (san) Cies Coes  Cres tion) & ltaem b —_—
Volts Amperes Amperes °C Volts Amperes \Volis Volts Volts nF nF nF ns ns ns ns Serial Designation
(SPECIAL)
QID1210005 1200 100 200 150 2500 | 100 15 5.0 65 % 13 03 TBD TBD TBD  TBD (1) Product Line
QID1210006 1200 100 200 150 2500 100 15 5.0 6.5 16 1.3 0.3 TBD TBD TBD TBD (2) Device:
QID1210007 1200 100 200 150 2500 100 15 5.0 6.5 16 1.3 0.3 TBD TBD TBD TBD | = IGBT
QID1215003 1200 100 300 150 2500 150 15 5.0 6.5 24 20 045 TBD TBD TBD  TBD

(3) Configuration:

FREE WHEEL DIODE  THERMAL CHARACTERISTICS  |nterface Fo AT

Per
IGBT Diode Module
(Max.) (Max.) (Typ.) Outline (4,5) Voltage:
IFM VFIVI th(i-c) th(j-c) th([:-i) Weight Drawings 12 = 1200
Amperes Volts °C/W °C/W °C/W Grams Number Page
(6,7) Current:
QID1210005 80 2.0 — 0.17 0.304 0.04 270 1 B-5 10 = 100
QID1210006 80 2.0 — 0.21 0.39 0.04 130 1 B-5
QID1210007 75 75— 0.17 0.5 0.04 270 1 B-5 Serial Designation
QID1215003 150 175 — 0.13 0.25 0.04 270 1 B-5
SPECIAL:
(8) 0-9 (Numbered from 001 - 999 for
C1(10-12) C2(4-6) (9) 0-9 each individual combination of
(10) 0-9 7 previous digits.)
G1 (15-16)0—, G2 (19-20)o—I
E1 (13- 14) o——— E2 (17 - 18) o———4

E1(7-9) O—— E2(1-8) O——




Split Dual SiC Super Fast Diode Modules,

(Refer to device datasheets at www.pwrx.com for test conditions.)

QRD1210004,
QRD1210005

MAXIMUM RATINGS
i2t
VRms A2 sec
VeRM  Ik(oe) lrsm  Timax) Isolation g0 T
Volts Amperes Amperes 4 Volts 100% VRRM Reapplied)
QRD1210004 1200 100 TBD 175 2500 TBD
QRD1210005 1200 100 TBD 175 2500 TBD
Switch 1
D1 (Pins1-3) O—2—»f—C O S1 (Pins 4 - 6)
Switch 2
D2 (Pins7-9) O—2 ¢ C 5 52 (Pins 10- 12)
pc-ng  SARBErS gustom BT A
Converters lilee Modules  Assemblies

ELECTRICAL AND THERMAL CHARACTERISTICS

Vew/IF .
Volts/Amperes Rih(j-c) Rin(c-s) Weight
(Tj=175°C) °C/W °C/W Grams
3.0/100 0.26 0.04 270
3.0/100 0.26 0.04 140
Thyristor & . .
ngt Recovery %iode Discrete Discrete
Diode Modules Modules Rectifiers  Thyristors

Outline
Drawings
Number Page

3 Bb
3 Bb
DIPIPM

QRD1210005 is a 1200V, 100A
Split Dual SiC Super Fast Diode Module

QRD12100 0 5
T T T T T 1T 1TT

Mm @ @ @5 (@©7) (@) (9 (0
L —

Serial Designation

(SPECIAL)
Product Line

M
2

Device:
R = Rectifier

3)

Configuration:
D = Double / Dual

(4,5) Voltage:
12 = 1200

(6,7) Current:
10 = 100

Serial Designation

SPECIAL:
(8) 0-9 (Numbered from 001 - 999 for
(9) 0-9 each individual combination of
(10) 0-9 7 previous digits.)

Hybrid
& SiC
Modules

MOSFET

IPMs Modules

B-3



SiC and Si MOSFET Modules, (Refer to device datasheets at www.pwrx.com for test conditions.)

QJD1210010, QJD1210010 is a 1200V, 100A, Split Dual
QJD1210011, 4 SiC MOSFET Module
QJD1210SA1, " QJE0130018,

0JS0512001 QJD1210SA2 QJE0130021

QJD12100 1 0

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS THERMAL CHARACTERISTICS
T T T T T 1T 1T
Amperes VRms Roson) Voss  Ibss Vsp O¢ (Typ.) (Max.) Outline Y (@) @ @5 &1 @ @ (0
Vps Tj=25°C Timax) Isolation (mQ)  Volts (nA) Volts (nC) Rin(j-c) Rin(c-1) Weight Drawings e —
Volts Typ. °C Volts Typ. Min.) (Max. Max.) (Typ. °c/w °c/wW Grams Number Page . . .
(Typ.) (Typ.) (Min.) (Max.) (Max.) (Typ.) g Serial Designation
. . (SPECIAL)
Single Si MOSFET Module
QJS0512001 500 120 150 2500 22 500 20 15 380 0.1 0.075 220 4 B-6 (1) Product Line (4,5) Voltage:
01= 100V
MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS THERMAL CHARACTERISTICS (2) Device: 05 = 500V
Interface J = MOSFET 12= 1200V
Per
Module  MOSFET Diode . (3) Configuration: (6,7) Current:
Vms (Typ.)  (Max.) (Max.) _ Outline D= Split Dual 10 = 100
Vnss ID |D(1) Pd Isolation RDS(DI‘I) VSD i Rth(c-s) Rth(i-n) th(i-l:) Welght Drawmgs E = 6-Pack 12 = 120
Volts Amperes Amperes Watts Volts mQ  Volts °C/W °C/W °C/W  Grams Number Page S = Single 30 = 300
Split Dual SiC 1200V Modules Serial Designation
QJD1210010 1200 100* 250 1080 3000 15 4.0 102 01 550 0.04 0.138 0.243 270 2 B-5
QUD1210011 1200  100* 250 900 3000 | 15 40 102 0.1 550 004 0167 0294 | 140 2 BS5 SPE;:”“;]: 5 (Numbered from 001 = 980
- mbered from - r
QJD1210SA1 1200 100* 200 520 3000 18 1.45 82 0.1 300 0.04 0.24 0.39 270 2 B-5 :9; 0-9 Laﬁh inedi(:lidugl combinationoot
QJD1210SA2 1200  100* 200 415 3000 17 145 82 0.1 300 004 029 047 | 140 2 BS (10) 0-9 7 previous digits.)
6-Pack SiC High Power Modules
QJE0130018 100 300 — 960 2500 1.8 1.3 110 15 1800 0.1 0.13 — 430 5 B-6
QJE0130021 100 300 — 960 2500 1.8 1.3 110 15 1800 — 0.13 — 430 5 B-6
* Current rating when wired as a Dual
Single MOSFET Module Split Dual MOSFET Module 6-Pack MOSFET Module
QJS0512001 QJD1210010, QJD1210011, QJD1210SA1, QUD1210SA2 QJE0130018, QJE0130021
1 D2 (4 - 6) D1 (10-12) PO o
3
G1
OJ G2 (19-20)0—'J G1(15- 16)0—'J Ji-1 oJ 10
¢ S2 (17 - 18)0; S1(13- 14)0; J1-11
5 2 s2(1-3)0—— $1(7-9) 0—— 1I?)Tol?)
J1-7 — - — : J1-20




1 QID1210005, QID1210006, QID1210007, QID1215003 2 QJD1210010, 0JD1210011, QJD1210SA1, QJD1210SA2 3 QRD1210004, QRD1210005
Y [ = Y= — Y |-
+ H | H +
: T * T :
f f
AD 7 AC AD Ag_izg. AC AD Ag_izg. AC
i F DETAIL "B" i — FO * DETAIL "B" i F DETAIL "B"
S -ja7 % o | v ~po a9 | uee T | e
e I T T THH e [Tt
.E@ E2 c2 El c1 X L@ X .E@ D1 S D2 s2 X
Bl 4 T T o 81T n T B [|® T e
N * DETAIL "B" N ] I * DETAIL "B" B ] N * DETAIL "B" N ]
G2 s2 G1 st X i #X
Fww ERr—C) iy : e rararar—) ANy . P Ewr—C) iy H
T I e e - e R e e e S
-—R - j - W —R— P — - W —~—R—~ - —= =W
—— an 4 T m T — A T
| o Q0000000 AIRIRNDT o o \ _— poannnon Qonannl o Py | o 10000000 ‘ﬂl]ﬂﬂﬂﬂ[]ﬂmiw v
b é N__DETALL "A" \ K 71— H c’ T DETAIL"A" \ K 71— H é e \ K T
L & ui ) i DETAIL "A" J ‘ I ) L DETAIL "A' L & i T l DETAIL "A
Dim. Inches Millimeters ~ Dim. Inches Millimeters ~ Dim. Inches Millimeters ~ Dim. Inches Millimeters ~ Dim. Inches Millimeters ~ Dim. Inches Millimeters
A 4.32 109.8 Q 0.449 11.40 A 4.32 109.8 Q 0.449 11.40 A 4.32 109.8 Q 0.449 11.40
B 2.21 56.1 R 0.885 22.49 B 2.21 56.1 R 0.885 22.49 B 2.21 56.1 R 0.885 22.49
C 0.71 18.0 S 1.047 26.6 C 0.71 18.0 S 1.047 26.6 C 0.71 18.0 S 1.047 26.6
D  3.70+0.02 94.0+0.5 T 0.15 3.80 D  3.70+0.02 94.0+0.5 T 0.15 3.80 D  3.70+0.02 94.0+0.5 T 0.15 3.80
E 2.026 51.46 U 0.16 4.0 E 2.026 51.46 U 0.16 4.0 E 2.026 51.46 U 0.16 4.0
F 3.17 80.5 V 0.30 7.5 F 3.17 80.5 v 0.30 7.5 F 3.17 80.5 V 0.30 7.5
G 1.96 49.8 \ 0.045 115 G 1.96 49.8 W 0.045 1.15 G 1.96 49.8 W 0.045 1.15
H 1.00 25.5 X 0.03 0.8 H 1.00 25.5 X 0.03 0.8 H 1.00 25.5 X 0.03 0.8
K 0.87 22.0 Y 0.16 4.0 K 0.87 22.0 Y 0.16 4.0 K 0.87 22.0 Y 0.16 4.0
L 0.266 6.75 Z 0.47 1241 L 0.266 6.75 A 0.47 12.1 L 0.266 6.75 JA 0.47 121
M 0.26 6.5 AA  0.17 Dia. 4.3 Dia. M 0.26 6.5 AA  0.17 Dia. 4.3 Dia. M 0.26 6.5 AA 0.17 Dia. 4.3 Dia.
N 0.59 15.0 AB 0.10 Dia. 2.5 Dia. N 0.59 15.0 AB 0.10 Dia. 2.5 Dia. N 0.59 15.0 AB 0.10 Dia. 2.5 Dia.
P 0.586 14.89 AC 0.08 Dia. 2.1 Dia. P 0.586 14.89 AC 0.08 Dia. 2.1 Dia. P 0.586 14.89 AC 0.08 Dia. 2.1 Dia.
DC-DC Gatg lDF[mers Custom IGBT Assemblies Fast Recovery ng;gg & Discrete  Discrete  pioiont 1PMs MOSFET ivg:'é' IGBTs
Converters aTEE Modules  Assemblies Diode Modules Modules  Rectifiers  Thyristors Modules  [pushuus B-5




4 QJS0512001 5 QJE0130018, QJE0130021

A
B
i ™
N * o 1 ) ‘ 3 ‘ | 7_477*7
¢ it el el ed fot «
1 iij Y N N/ &/
) L2 bl e I
N[/ I
to/ -G == G == F ]
(2 PLACES)
@3 PLACES)Q
‘ J - - L
. 1
1 G
i e
Dim. Inches Millimeters Dim. Inches Millimeters Dim. Inches Millimeters Dim. Inches Millimeters
A 3.70 94.0 K M6 Metric M6 A 4.33 109.98 S 2.06 51.816
B 1.34 34.0 L 0.31 8.0 B 3.54 89.91 T 1.64 41.656
C 1.18 30.0 M 0.256 Dia. 6.5 Dia. C 1.17 Max. 29.72 Max. U 0.16 4.0
D 3.15 80.0 N 0.47 12.0 D 3.86 98.04 V 0.49 12.446
E 0.50 12.7 P 1.13 28.7 E 3.82 97.03 W 0.52 13.208
F 0.28 7.0 Q 0.10 25 F 0.03 0.76 X 1.91 48.514
G 0.67 17.0 R 0.84 21.3 G 2.54 64.52 Y 3.17 80.518
H 0.91 23.0 S 0.21 5.3 H 0.63 16.0 z 0.14 Dia. 3.556 Dia.
J 0.91 23.0 T 0.24 6.1 J 0.01 0.254 AA 1.12 28.448
K 0.26 6.604 AB  1.04+025 26.416 £6.35
L 0.65 16.51 AC 0.98 24.892
M 0.41 Dia. 10.414 Dia. AD 0.157 £0.006 3.9878 +0.152
N 0.25 Dia. 6.35 AE 0.36 Rad. 9.144 Rad.
P 3.15 80.01 AF 0.30 Dia. 7.62
Q 2.80 7112 AG 0.46 11.684
R 2.63 66.802 AH 1.58 40.132

Al dimensions are +0.02 inches unless otherwise specified.



MOSFET Modules

Chopper

Forklifts

Off-Road Electric Vehicles
Power Supplies

6-Pac
Chopper (By Paralleling Legs)
Dual (By Paralleling Legs)

VOLTAGE: 75V TO 150V

Numbering System CURRENT: 200A TO 600A
MOSFET Modules
Outline Drawings

Fast Recovery &  Thyristor & . . Hybrid
DC-DC Gate Custom IGBT . o ; h Discrete Discrete MOSFET .
. . Assemblies  Rectifier Diode Diode s ; DIPIPM IPMs & SiC IGBTs
Converters  Drivers  Modules  Assemblies s Modules Rectifiers  Thyristors Modules Modules



MOSFET Modules, (Refer to device datasheets at www.pwrx.com for test conditions.)

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS THERMAL CHARACTERISTICS

FM400TU-2A is a 400 Ampere, 100 Volt,
6-Pac MOSFET Module

Interface

VRms Vos =10V, Vgs =0V Per Module Outline
VDSS ID |D(1) Pd Isolation RDS(I]n) VSD Ciss chS QG R'E(i-c) Weight Drawings
°c/wW

Volts Amperes Amperes Watts Volts mQ Volts nF nF nC Grams Number Page

75 odues FM400 TU —-2A
FM200TU-07A 75 200 600 560 2500 12 13 50 40 700 20 200 0.22 600 1 c3 | | | |

FM4OOTU-O7A 75 400 1200 650 2500 08 13 75 60 1100 45 200 0.142 60 | 1 3 ) @) @) @
FM6OOTU-07A 75 600 1800 1300 2500 053 13 110 100 1650 48 200 0.096 60 | 1 c3
100V Modules .
FM200TU-2A 100 200 600 560 2500 24 13 50 40 760 36 250 0.22 60 | 1 c3 FM = MOSFET (4) ‘[;;Tt':gim";“e _

i : » Vpss:
FM4OOTU-2A 100 400 1200 880 2500 145 13 75 60 1200 60 250 0.142 60 | 1 3 S ey
FMB0OTU-2A 100 600 1800 1300 2500 08 13 110 100 1800 62 250 0.096 60 | 1 c3

Ip (Amperes) 2A =100V

150V Modules TU = 6-Pac SIS
FM200TU-3A 150 200 600 560 2500 48 13 50 40 80 65 200 022 60 | 1 c3
FM4OOTU-3A 150 400 1200 880 2500 26 13 75 60 1300 70 200 0.142 60 | 1 3
FMGOOTU-3A 150 600 1800 1300 2500 16 13 110 100 1950 80 200 0.09 60 | 1 c3

(1) Current rating when wired as a Dual or Chopper

6-Pac MOSFET Modules OR Dual MOSFET Module OR Chopper MOSFET Module
(By Paralleling) (By Paralleling)
P o ® * P P
GyP OJ GyP O—‘ GwP OJ OJ
SyP SyP SwP (13)
U % w oJ
(14) © 1

o] o o o] A
GyN GyN GwN
SyN o———¢ SyNo——¢ SwWN o———¢ o——4¢
N © No—




FM200TU-07A, FM200TU-2A, FM200TU-3A,
FM400TU-07A, FM400TU-2A, FM400TU-3A,

FM600TU-07A, FM600TU-2A, FM600TU-3A

—a b ‘
F N
e H |=
‘ (‘3 C‘) K L M L /X (11 PLACES)
o 1 A Sl T~
ERs o OWRCR | py [[ORTE
* 1 kJ* AB - N i
©Oap gy E ‘@ L
*7 R MBW F—
E T " o U
o B * ]
1 |§A
Tc e
AF ' MEASURED
Hr @ el s POINT | || m
OV A o [t e [
%)
O\ AR AP [AR) | |
Q K- M M X ‘ o
S E—
|-
+ | ——
Dim. Inches Millimeters  Dim. Inches Millimeters
A 4.33 110.0 R 0.79 20.0
B 3.54 90.0 S 1.50 38.0
C 1.38 35.0 T 2.64 67.0
D 3.82 97.0 U 1.02 26.0
E 3.15 80.0 V 0.98 25.0
F 3.27 83.0 W 0.36 9.1
G 0.26 6.5 X Dia. 0.25 Dia. 6.5
H 0.48 12.0 Y Rad. 0.25 Rad. 6.5
J 0.51 12.9 Z 0.57 14.5
K 0.65 16.5 AA 0.55 14.0
L 0.63 16.0 AB 1.18 30.0
M 1.26 32.0 AC 0.69 17.5
N 0.35 8.8 AD 0.47 12.0
p 0.45 115 AE 0.61 15.5
Q 0.16 4.0 AF 0.18 45
Housing Types (Tyco Amp)
A 917354-1
B 177898-1
: Fast Recovery &  Thyristor & . . Hybrid
DC-DC — Gate ~ Custom  1GBT oo iies RectifierDiode  Diode  [Discrete  Discrete ooy oy MUCSEIM  Sic (GBS

Modules

Converters  Drivers  Modules  Assemblies Rectifiers  Thyristors

Modules Modules

Modules



IPMs

Hybrid Electric Vehicles (HEV / EV)
Motor Drives

Photovoltaic (PV) Inverters

Power Supplies

Servo Drives

UPS

Dual

H-Bridge [+ Chopper(s)]
6-Pac

7-Pac

Integrated Gate Drive

Gate Drive Undervoltage (UV) Lockout
Over Temperature Protection

Short Gircuit (SC) Protection

Using On-Chip Current Sensor

Development Kits available for some types.
(See Section N, DC-DC Converters)

Numbering System
L1-Series Photovoltaics (600V)

L1-Series & L-Series 6-Pac & 7-Pac
600V

1200V VOLTAGE: 600V TO 1200V

V1i-Series Duals CURRENT: 25A TO 800A
Outline Drawings

Fast Recovery &  Thyristor & . . Hybrid
DC-DC Gate Custom IGBT . o ; h Discrete Discrete MOSFET .
! . Assemblies  Rectifier Diode Diode o X DIPIPM & SiC IGBTs
Converters  Drivers  Modules ~ Assemblies Modules Modules  Rectifiers  Thyristors ﬂ Modules  1odules



Photovoltaic 600V L1-Series Intelligent Power Modules,
(Refer to device datasheets at www.pwrx.com for test conditions.)

MAXIMUM RATINGS (IGBT Inverter Sector) ELECTRICAL CHARACTERISTICS (IGBT Inverter Sector) PROTECTION TRIP LEVELS THERMAL CHARACTERISTICS
Vams T Brake Inductive Load Switching Times 1GBT DIODES Outline Drawings
Veces Ic Py Isolation  Vgpsat)  VEC Ices  Vec(pRom) Ic ty teon)  Yoff)  le(off) SC ot u Rine-)  PRinG-c)  Pin(-c) = Weight
Volts  Amperes Watts Volts Volts Volts mA Volts Amperes nsec usec usec usec Amperes °C Volts °C/W °C/W °C/W Grams Number Page
PM50B4L1C060 600 50 168 2500 1.9 1.7 1.0 400 - 0.8 0.4 0.4 1.0 0.3 75 135 12 0.06 0.74 1.28 135 3 D-6
PM50B5L1C060 600 50 168 2500 1.9 1.7 1.0 400 50 0.8 0.4 0.4 1.0 0.3 75 135 12 0.06 0.74 1.28 135 3 D-6
PM50B6L1C060 600 50 168 2500 1.9 1.7 1.0 400 50 0.8 0.4 0.4 1.0 0.3 75 135 12 0.06 0.74 1.28 135 3 D-6
PM75B4L1C060 600 75 337 2500 1.9 1.7 1.0 400 - 0.8 0.4 0.4 1.0 0.3 112 135 12 0.06 0.37 0.63 135 3 D-6
PM75B5L1C060 600 75 337 2500 1.9 1.7 1.0 400 75 0.8 0.4 0.4 1.0 0.3 112 135 12 0.06 0.37 0.63 135 3 D-6
PM75B6L1C060 600 75 337 2500 1.9 1.7 1.0 400 75 0.8 0.4 0.4 1.0 0.23 112 135 12 0.06 0.37 0.63 135 3 D-6
H-Bridge Module H-Bridge + 1 Chopper Module
PM50B4L1C060, PM75B4L1C060 PM50B5L1C060, PM75B5L1C060
NC Fo Ve NC Vni VN UN NC NC NC NC Vvee VP VFo  wer  Vuee UPUFO Ve NC Fo  VncWN Vit VN UN NC NCNC NC Wvee YPvFo  wver  Vuee YPUFo Vet
15k +—1 %m i :,E E PM150RL1A120 is a 150 Ampere, 1200 Volt,
N — ) ) S E— — — ) ) 7-Pac L1-Series IPM
GNID IN Flo \I/ICC Gr\ID IN F:) \I/Icc GND IN Fo \I/Icc GND IN Fg \I/Icc GND IN F:) \I/Icc GNID IN Flo \I/Icc GNID IN Flo \I/ICC GND IN Fo \I/ICC GND IN Fo \I/Icc

TIE IR, LI LI || LI TR LhE TEE L PM 150 R L1 A120
as = i B — T T T T 1T 1T

_ 1) @ ® @ 6 6
L—o O—0 g— —o0 &—l

B N w \ u B N w v U

(1) PM = Intelligent Power (4) L=L-Series
Module (IPM)

~¢

H-Bridge + 2 Choppers Module

PM50B6L1G060, PM75B6L1C060 (2) Current Rating: V1 = V1-Series
Ic (Amperes)

Br Fo Vie WN Vit VN UN NG NG NG NG Vvec VP VFo  vwei vupc YPUFo  vupt .
Package Outline
S 15k it < < C = 6-Pac
T T =7/=
I m | ! 1 | I 1 | m m m R=7 Pac vu"age VCES
L k L S LT 2 = - B4 = H-Bridge Volts (x10)
GND IN Fo Vce | [GND IN Fo Ve | [@NdD IN Fo Ve | [eNo IN Fo Voo GND IN Fo Vce | [GND IN Fo Vo .
B5 = H-Bridge + 1 Chopper
GND_SC OT OUT| [GND Sc OT ouT| [GND SC OT OUT| |GND SC OT ouT GND_SC OT OUT| [GND SC OT ouT B6 = H-Bridge + 2 Choppers
| | | | | H = Single
>t »t > H >t DEDIIE]
>
> I
b4 o
B NOow v u P



MoAaynb, ight, MmocT gnoaHbii MuHck +375447584780
www.fotorele.net www.tiristor.by pagnogetanun, anekTpoHHbIe KOMMOHEHTbI
email minskl7@tut.by tel.+375 29 758 47 80 mTC

Mbl He paboTaem ¢ YacTHbIMU (PUMHECKUMHU ) NMULLEAMMU.
Mebl paboTaem ToMbKO C OPUANYECKUMM nuuamu(opranmsaumsamm) n UM v Tonbko no 6e3HannyHOMy pacyéTy.

KaTanor, onucaHue, TexXHN4eCKue, Xxapakte pUCTUKH, datasheet, napameTpbl, MapKMpOBKa,Fa6apMTbI, (bOTO

KATAJIOI' MUHCK

Moaynb, ight, Moaynb gnoaHbIn

KynuTb, Npogaxa



