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MITSUBISHI POWER MODULES 

APPLICATION OF TRANSISTOR MODULES 
TO AC MOTOR CONTROLLERS 

Application of transistor modules to AC motor controllers (VVVF Inverters) 

FOR RECTIFIER FOR CAPACITOR 
OISCHARGER 

APPLIED POWER MODULES 
(1) AC 220V line 

Motor rating Inverter rating 

(kWI (kVAI 

1.1 1.5 

1.5 2.0 

2.2 3.0 

3.7 5.0 

5.5 7.5 

7.5 10 

11 15 

15 20 

18.5 25 

22 30 

30 40 

37 50 

• AC 440V line 

Motor rating Inverter rating 

IkWI IkVA) 

3.7 5.0 

5.5 7.5 

7.5 10 

11 15 

15 20 

18.5 25 

22 30 

30 40 

37 50 

45 60 

55 75 

75 100 

1-8 

FOR INVERTER 

For rectifier 

Diode Modules 

RM10TA-H 

RM10TA-H 

RM15TA-H 

RM30TA-H 

RM30TA-H 

RM30TA-H 

RM60DZ-HX3 

RM60DZ-H X3 

RM 100DZ-H X 3 

RM100DZ-H X3 

RM 100DZ-H x2P X3 

RM100DZ-HX2Px3 

For rectifier 
Diode Modules 

RM60DZ-2HX3 

RM60DZ-2HX3 

RM60DZ-2HX3 

RM60DZ-2H X3 

RM60DZ-2H X3 

RM60DZ-2H X3 

RM60DZ-2H X3 

RM 100DZ-2H X3 

RM 100DZ-2H X3 

RM 100DZ-2H X3 

'RM 100DZ-2H X 2P X 3 

RM 100DZ-2H X2P X3 
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For capacitor discharger 
Transistor Modules 

QM15HB-H 

QM15HB-H 

QM15HB-H 

QM30HB-H 

QM50HB-H 

QM50HB-H 

QM 100HA-H 

QM100HA-H 

-

-

-

-

For capacitor discharger 
Transistor Modules 

-

-

-

-

-

-
-

-

-

-

-

-

For inverter 

Transistor Modules 

QM15DX-HX3 or QM15TB-H 

QM20DX-HX30r QM20TB-H 

QM30DY-HX3 

QM50DY-H X3 

QM75DY-HX3 

QM100DY-HX3 

QM150DY-HX3 

QM200HA-H X6 

QM300HA-H X6 

QM300HA-H X6 

QM200HA-H X2P X6 

QM300HA-H X2P X6 

For inverter 
Transistor Modu les 

QM30DY-2H X3 

QM50DY-2H X3 

QM50DY-2H X3 

QM75DY-2H X3 

QM100DY-2HX3 

QM 150DY-2H X3 

QM150DY-2HX3 

QM200HA-2H X6 

QM300HA-2H X6 

QM300HA-2HX6 

QM200HA-2HX2PX6 

QM300HA-2H X2P X6 





MITSUBISHI TRANSISTOR MODULES 

QM10HB-2H 

DRIVE USE FOR HIGH POWER TRANSISTOR 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS (T J =25'C) 

Characteristics 
Symbol Item Test conditions Unit 

Min Typ Max 

ICEX Collector cutoff current VCE=1000V, VSE=-2V - - 1 mA 

lEBO Emitter cutoff current VEs=7V - - 150 mA 

-VCEO Co!lector-emitter reverse voltage -IC= A (diode forward voltage drop) - - - V 

VCE (sat) Collector-emitter saturation valtae IC=5A,IS=lA - - 1.0 V 

VSE (sat) Base-emitter saturation voltage Ic=5A,ls=lA - - 1.5 V 

h FE DC current gain Ic=5A, VCE=1.0V 5 - - -

ton - - 1.5 !-IS 

ts Switching time Vcc=600V, IC=5A, IS1=-ls2=lA - - 7 !-IS 

tl - - 2 !-IS 

Rth(j·o) Transistor part, junction to case - - 1.2 
Thermal 'resistance 'C/W 

Rth(I-O) Diode part, junction to case - - -

Rth(o-j) Contact thermal resistance Case to fin. conductive grease applied - - - 'C/W 
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CHARACTERISTICS 
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ELECTRICAL CHARACTERISTICS (Tj=2S"C) 

Symbol Item 

IOEX Collector cutoff current 

lOBO Collector cut off current 

lEBO Emitter cutoff current 

VOE(sat) Collector-emitter saturation voltage 

VBE(sat) Base-emitter saturation voltage 

-VOEO 
Collector-emitter reverse voltage 
(diode forward voltage drop) 

hFE DC current gain 

Ion Turn-on time 

18 Storage time 

If Fall time 

Rth (j-c) Thermal resistance (Transistor part) 

Rth(I'c) Thermal resistance (Diode part) 

Rth(c-f) Contact thermal resistance 

PERFORMANCE CURVES 
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MITSUBISHI TRANSISTOR MODULES 

QM1SHA-H 

MEDIUM POWER SWITCHING USE 
INSULATED TYPE 

Characteristics 
Test conditions 

Min Typ Max 

VOE=VOEX, VBE= -2V - - 1 

VCS=VCBO. emitter open - - 1 

VES= 7V , collector open - - SO 

10=lSA,IB=0,3A - - 2,0 

IO=lSA,IB=0,3A - - 2.S 

IO=-lSA ~ - 1.S 

IO==lSA, VOE=2V/SV SO/100 - -

IB1=0.3A, VOO=300V, IO=lSA - - 1.S 

IB1=0.3A,IB2=-0.3A - - 8 
Voo=300V,10=lSA 

IB1=0.3A,IB2=-0.3A 
- - 3 

VOO= 300V, 10= lSA 

junction to case - - 1.2 

junction to case - - 2.S 

Case to fin, conductive grease applied - - 0.4 
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MITSUBISHI TRANSISTOR MODULES 

QM30HA-H 

MEDIUM POWER SWITCHING USE 
INSULATED TYPE 

DESCRIPTION 
Mitsubishi Type QM30HA-H is a medium-power transistor module which 
is designed for use in switching applications. It is an insulated device 
consisti ng of one Darli ngton transistor with a high-speed feed back diode. 
The rated collector current is 30A and the rated collector-emitter voltage 

is 450V. 

FEATURES 
• A high hFE allows compact base driving circuits. 
• A low saturation voltage makes the device ideal for switching 

applications. 
• The high-speed feedback diode is included. 
• The main electrodes and metallic case are insulated to allow several 

transistor modules to be mounted on the same heat-sink. 

APPLICATIONS 
Inverters for AC motor controllers, power supplies for DC motor control, 
regulated AC and DC power supplies. 

MAXIMUM RATINGS (Tj~25°C) 

Symbol Item 

VCEO (SUS) Collector- emitter voltage 

VCEX (SUS) Collector-emitter voltage 

VCEX Collector- emitter voltage 

V·CBO Collector-base voltage 

VEBO Emitter-base voltage 

IC Collector current 

I C (pulse) Collector current 

Pc Collector dissipation 

IB Base current 

-IC(OC) 
Reverse collector current 

(forward diode current) 

-ICSM 
Reverse surge current 
(forward diode current) 

VISOL Isolation voltage 

Tj Junction temperature 

Tstg Storage temperature 

- Mounting torque 

- Weight 

2-8 

Conditions 

I c= lA. base open 

Ic~30A. IB2~-5A 

VBE~-2V 

Emitter open 

Collector open 

DC 

tw~ lms 

Te~25'C 

DC 

DC 

Peak value of one cycle of 60Hz 

(half wave) 

AC for 1 minute 

Recommended value (12kg' em) 

Main terminal screw M4 

Recommended value (17kg'cm} 
Mounting screw M5 

Typical value 

• MITSUBISHI 
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OUTLINE DRAWING 
53.5 

43.3±O.2 

M5 Nut 

CIRCUIT DIAGRAM 
c 

B 

E 

Accessory: 3 pieces of M4 x 10 screws. 

Ratings 

450 

500 

600 

600 

7 

30 

60 

250 

1.8 

30 

300 

2000 

-40-+150 

-40-+125 

10-15 

15-20 

90 

Dimensions 
In mm 

Unit 

V 

V 

V 

V 

V 

A 

A 

W 

A 

A 

A 

V 

'C 

'C 

kg.em 

g 



MITSUBISHI TRANSISTOR MODULES 

QMSOHA-H 

MEDIUM POWER SWITCHING USE 
INSULATED TYPE 

DESCRIPTION 
Mitsubishi Type QM50HA-H is a medium-power transistor module which 
is designed for use in switching applications. It is an insulated device 
consisting of one Darlington transistor with a high-speed feed back diode. 
The rated collector current is 50A and the rated collector'emitter voltage 
is 450V. 

FEATURES 
• A high hFE .allows compact base driving circuits. 
• A low saturation voltage makes the device ideal for switching. 

appl icatiol'ls. 
• The high-speed feedback diode is included. 

• The main electrodes and metallic case are insulated to allow several 
transistor modules to be mounted on the same heat·sink. 

APPLICATIONS 
I'nverters for AC motor controllers, power supplies for DC motor control, 
regulated AC and DC power supplies. 

MAXIMUM RATINGS (Tj=25'C) 

Symbol Item Conditions 

VCEO(SUS) Collector-emitter voltage IC= lA, base open 

VCEX (SUS) Collector-emitter voltage IC=50A.ls2=-7A 

VeEX Collector-emitter voltage VSE=-2V 

VCSO Collector-base voltage Emitter open 

VEBO Emitter-base voltage E Collector open 

IC Collector current DC 

I C (pulse) Collector current tw= lms 

Pc Collector dissipation To =25'0 

Is Base current DC 

Reverse collector current 
-IC(DC) (forward diode surge current) 

-ICSM 
Reverse surge current 

Peak value of one cycle of 60Hz (half wave) 
(forward diode current) 

VI SOL Isolation voltage AC for 1 minute 

Tj Junction temperature 

Tstg Storage temperature 

OUTLINE DRAWING 
53.5 

43.3±O.2 

8 8 

M4 Nut 

3.5 

Dimensions 
In mm 

",:r-~~i---1 
M 
N 

L~~~;;;;T::-t-J 

CIRCUIT DIAGRAM 
c 

B 

E 

Accessory 3 pieces of M4 x 10 screws. 

Ratings Unit 

450 V 

500 V 

600 V 

600 V 

7 V 

50 A 

100 A 

310 W 

3 A 
, 

50 A 

500 A 

2000 V 

-40-+150 'C 

-40- +125 'C 

Recommended value (12kg-cml Main terminal screw Mil 10-15 - Mounting torque 

~ Weight 

2-10 

Recommended value (17kg-cm) Mounting screw M5 

Typical value 

• MITSUBISHI 
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kg.om 
15-20 

90 g 



MITSUBISHI TRANSISTOR MODULES 

DESCRIPTION 
Mitsubishi Type OM100HC-M is a high-power transistor module which is 
designed for use in switching applications_ It is a non-insulated device 
consisting of one Darlington transistor with a high-speed feedback diode_ 
The rated collector current for each element is 100A and the rated 
collector-emitter voltage is 300V. 

FEATURES 
• A high hF E allows compact base driving circuits. 
• A low saturation voltage makes the device ideal for switching 

applications. 
• The high-speed feedback diode is included. 

APPLICATIONS 
Inverters for AC motor controllers, power supplies for DC motor control, 
regulated AC and DC power supplies, welders. 

Note: Type OM100HD-M without feedback diode is available 

MAXIMUM RATINGS (T1=25"C) 

Symbol Item Conditions 

VOEO(SUS) Collector-emitter voltage Ie = 1 A • base open 

VOEX (SUS) Collector-emitter voltage 10=100A,IB2=-5A 

VOEX Collector-emitter voltage VBE=-2V 

VOBO Collector-base voltage Em i tter open 

VEBO Emitter-base voltage Collector open 

10 Collector current DC 

I C (pulse) Collector current tw=1ms 

Po Collector dissipation T e =25'(; 

IB Base current DC 

-10(00) Reverse collector current DC (forward diode current) 

Peak value of one cycle of 60Hz 

QM100HC-M 

HIGH POWER SWITCHING USE 
NON-INSULATED TYPE 

OUTLINE DRAWING Dimensions 
inmm 

53 5 

43.3+ 0.2 

33 

r-~ 

¢5.3 

V ~ t::l 
"\ 

~ ~2t -- . "' "' 

"*" ;X-R6 
'" E '" 

"'" 
c-I-
JIl.j 

M5 Nut 

CIRCUIT DIAGRAM 

Accessory: 2 pieces of M5x12 hexagon·head bolts. 

Ratings Unit 

300 V 

350 V 

350 V 

400 V 

10 V 

100 A 

200 A 

420 W 

3 A 

100 A 

-IOSM Reverse surge collector current 
(half wave) (forward diode surge current) 

1000 A 

Tj Junction temperature 

Tstg Storage temperature 

- Mounting torque 

- Weight 

2-12 

Main terminals M5 screw / M5 mounting screw 

Typical value 

• MITSUBISHI 
...... ELECTRIC 

-40-+150 

-40-+125 

15-20 

87 

"C 

'(; 

kg·em 

g 



MITSUBISHI TRANSISTOR MODULES 

QM100HY-H 

HIGH POWER SWITCHING USE 
INSULATED TYPE 

DESCRIPTION 
Mitsubishi Type OM100HY-H is a high-power transistor module which is 
designed for use in switching applications. It is an insulated device 
consisting of one Darl ington transistor with a high-speed feed back diode. 
The rated collector current is 1 OOA and the rated collector-emitter voltage 
is 450V. 

FEATURES 
• A high hFE allows compact base driving circuits. 
• A low saturation voltage makes the device ideal for switching 

appl ications. 
• The high-speed feedback diode is included. 
• The main electrodes and metallic case are insulated to allow several 

transistor modules to be mounted on the same heat-sink without the 
need to insulate them individually. 

APPLICATIONS 
Inverters for AC motor controllers, power supplies for DC motor control, 
regulated AC and DC power supplies. 

MAXIMUM RATINGS (Tj=2S'C) 

Symbol Item 

VCEO (SUS) Collector-emitter voltage 

VCEX (SUS) Collector-emitter voltage 

VCEX Collector-emitter voltage· 

VCBO Collector-base voltage 

VESO Emitter-base voltage 

Ic Collector current 

I C (pulse) Collector current 

-iC(DC) Reverse collector current 

Pc Collector dissipation 

Is Base current 

-ICRSM Reverse surge collector current 

Tj Junction temperature 

Tstg Storage temperature 

V'SOL lsol<;ltion voltage 

- Mounting torque 

- Weight 

2-14 

Conditions 

IC=lA, base open 

Ic=100A,ls=-SA 

VSE=-2V 

Emitter open 

DC 

tw=lms 

DC (forward diode current) 

To = 2S'C , per one transistor 

Peak yalue of one cycle of 60Hz 

(half wave) (forward diode surge current) 

AC for 1 minute 

Main terminals M5 screw / M6 mounting screw 

Typical value 

• MITSUBISHI 
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OUTLINE DRAWING Dimensions 
in mm 

9aMAX 
(7) 80:±- 0.25 (7) 

20 20 27 
¢ 6.5 V I- h i~tl I~Q I: II, 

I- ~ ILtJ ILP L: IL 
C BI _ 

110 

~~ab~ x ,~ 
<:{: : ~~bC~ lic~ , \ 

CIRCUIT DIAGRAM 

c 

L-----OE1 

L--------------oB1 

Accessory: 3 pieces of hexagon head bolts (M 5 x 12) 

Ratings Unit 

450 V 

500 V 

600 V 

600 V 

7 V 

100 A 

200 A 

100 A 

620 W 

6 A 

500 A 

-40-+150 "C 

-40-+125 "C 

2000 V 

15-20/20-30 kg·om 

210 9 



MITSUBISHI TRANSISTOR MODULES 

DESCRIPTION 
Mitsubishi Type QM200HA-H is a high-power transistor module which is 
designed for use in switching applicaiton. It is an insulated device 
consisting of one Darlington transistor with a high-speed feed back diode. 
The rated collector current is 200A and the rated collector-emitter voltage 
is 450V. 

FEATURES 
• A high hFE allows compact base driving circuits. 
• A low saturation voltage makes the device ideal for switching 

applications. 
• The high-speed feed back diode is included. 
• The main electrodes and metallic case are insulated to allow several 

transistor modules to be mounted on the same heat-sink. 

APPLICATIONS 
Inverters for AC motor controllers, power supplies for DC motor control, 
regulated AC and DC power supplies. 

MAXIMUM RATINGS (Tj~25'C) 

Symbol Item Conditions 

VCEO (SUS) Collector-emitter voltage I c= 1 A. base open 

VCEX (SUS) Collector-emitter voltage IC~200A. IB~-7A 

VCEX Collector-emitter voltage VBE~-2V 

VCBO Collector-base voltage Emitter open 

VE80 Emitter-base voltage Collector open 

IC Collector current DC 

I C (pulse) Collector current Pu Ise wi dth 1 ms 

-IC(OC) Reverse collector current DC (forward diode current) 

Pc Collector dissipation Te ~25"C 

18 Base current DC 

Peak value of one cycle of 60Hz 

QM200HA-H 

HIGH POWER SWITCHING USE 
INSULATED TYPE 

OUTLINE DRAWING 

CIRCUIT DIAGRAM 

c, 

Dimensions 
inmm 

~~~~~~~-oE, 

'-------<> B, 

Accessory: 3 pieces of hexagon head bolts IM5x 121 

Ratings Unit 

450 V 

500 V 

600 V 

600 V 

7 V 

200 A 

400 A 

200 A 

1240 W 

10 A 

A -ICSM Reverse surge collector c'urrent 
(half wave) (forward diode surge current) 

2000 

Tj Junction temperature 

Tstg Storage temperature 

V'SOL Isolation voltage 

- Mounting torque 

- Weight 

2-16 

AC for 1 minute 

(Recommended value 17kg o cml 
Terminal screw and mounting screw M5 

Typical value 

• MITSUBISHI 
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-40-+150 "C 

-40-+125 "C 

2000 V 

15-20 kg-em 

400 g 
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MITSUBISHI TRANSISTOR MODULES 
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HIGH POWER SWITCHING USE 
INSULATED TYPE 
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MITSUBISHI TRANSISTOR MODULES 

QM200HA-2H 

HIGH VOLTAGE HIGH POWER SWITCHING USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS (T I=25'C) 

Characteristics 
Symbol Item Test conditions 

Min Typ Max 

ICEX Collector cutoff current VCE=1000V, VBE= ~2V - - 4 

lEBO Emitter cutoff current VEB=7V - - BOO 

VCE (sat) Collector-emitter saturation vol-tae IC=200A,IB=4A - - 2.5 

VSE(sat) Base-emitter saturation voltage I C=200A, I B=4A - - 3.5 

~VCEO Collector-emitter reverse voltage -I c= 200 A (diode forward voltage drop) - - 1.B 

hFE DC current gain IC=200A, VCE=2.BV/5V 75/100 - -

ton - - 3.0 

ts Switching time VOC=600V, IC=200A, IB1=~IB2=4A - - 15 

tl - - 3.0 

RthU-c) Transistor part, junction to case - - O.OB 
Thermal resistance 

RthU:c) Diode part, junction to case - - 0.35 

Rth(c-f) Contact thermal resistance (case to fin) Conductive grease applied, per a half module - - 0.04 
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MITSUBISHI TRANSISTOR MODULES 

DESCRIPTION 
Mitsubishi Type QM300HA-H is a high-power transistor module which is 

designed for use in switching application. It is an insulated device consist­
ing of a Darlington transistor with a reverse parallel connected high-speed 
diode.- The rated collector current for each element is 300A and the rated 
collector-emitter voltage is 450V;. 

FEATURES 
• A high hFE allows compacts base driving circuits. 
• A low saturation voltage makes the device ideal for switching applica­

tions. 

• The transistor has a reverse parallel connected high-speed diode (feed 
back diode). 

• The main electrodes and metall ic case are insulated to allow several 
transistor modules to be mounted on the same heat-sink. 

APPLICATIONS 
Inverters for AC motor controllers, power supplies for DC motor control, 
regulated AC and DC power supplies. 

MAXIMUM RATINGS (Tj=25"C) 

Symbol Item Conditions 

VeEO (SUS) Collector-emitter voltage I e= lA, Base open 

VeEX Collector-emitter voltage VBE=-2V 

VeBO Collector-base voltage Emitter open 

VEBO Emitter-base voltage Collector open 

Ie Collector current DC 

-Ie Reverse collector current DC (forward diode current) 

Pc Collector dissipation Te=25-C 

IB Base current 

Peak value of one cycle of 60Hz 

QM300HA-H 

HIGH POWER SWITCHING USE 
NON·INSULATED TYPE 

OUTLINE DRAWING Dimensions 
inmm 

108MAX 

~ 
M 

0 

~ 
~ 

CIRCUIT DIAGRAM 
Bcr----, 

BX o----+-<r"1 

E c 

Accessory: 2 pieces of M4 x 10 bolts and 2 pieces of 
M6 x 12 bolts 

Ratings Unit 

450 V 

600 V 

600 V 

7 V 

300 A 

300 A 

1380 W 

18 A 

3000 A 

X 

" ~ 

-leSMl Reverse surge collector current 
(half wave) (forward diode surge current) 

Tj 

Tstg 

V'SOL 

-

-

2 22 

Junction temperature 

Storage temperature 

Insulation withstand voltage 

Mounting torque 

Weight 

Band BX terminals (M4) 

Main terminals and mounting screw (M6) 

Typical value 

• MITSUBISHI 
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-40- +150 "C 
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460 g 
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MITSUBISHI TRANSISTOR MODULES 

QM300HA-2H 

HIGH VOLTAGE HIGH POWER SWITCHING USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS (Tj=25"C) 

Characteristics 
Symbol Item Test conditions 

Min Typ Max 

ICEX Collector cutoff current VCE=1000V, VBE= -2V - - 20 

lEBO Emitter cutoff current VEB= 7V - - sao 

VeE (sat) Collector-emitter saturation voltae IC=300A,IS=4A - - 2,5 

VBE (sat) Base-emitter saturation voltage IC=300A,ls=4A - - 3,5 

-VCEO Collector-emitter reve~se voltage - I c = 300A (diode reverse voltage drop) - - 1, S 

hFE DC current gain Ic= 300A, VCE= 5V 100 - -

ton - - 3.0 

ts Switching time . VCC= 600V, Ic=300A,IB1=6A, IS2=-6A - - 15 

If - - 3. a 

R'h(j~c) Transistor part, junction to case - - O. 063 
Thermal resistance 

R'h(j~c) Diode part, junction to case - - 0.30 

Rth(c-f) Contact thermal resiswnce Case to fin, 'Conductive grease applied - - O. 04 
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MITSUBISHI TRANSISTOR MODULES 

QM1SDX-H 

MEDIUM POWER SWITCHING USE 
INSULATED TYPE 

DESCRIPTION 
Mitsubishi Type OM 15DX-H is a medium-power transistor module which 
is designed for use in switching application. It is an insulated device 
consisting of two Darlington transistors with each transistor having a 
reverse parallel connected high-speed diode. The rated collector current for 
each element is 15A and the rated collector-emitter voltage is 450V. 

FEATURES 
• A high hFE allows compact base driving circuits~ 
• A low saturation voltage makes the device ideal for switching applica­

tions. 
• Each transistor has a reverse parallel connected high-speed diode (feed 

back diode). 

• The main electrodes and metallic case are insulated to allow several 
transistor modules to be mounted on the same heat-sink. 

APPLICATIONS 
I nverters for AC motor controllers, DC motor control power supplies, 
regulated AC and DC power supplies. 

MAXIMUM RATINGS (Tj=25'C) 

Symbol Item 

VCEO(SUS) Collector-emitter voltage 

VCEX (SUS) Collector-emitter voltage 

VCEX Collector-emitter voltage 

VCBO Collector-base voltage 

VEBO Emitter-base voltage 

Ic Collector current 

I C (pulse) Collector current 

Pc Collector dissipation 

Is Base current 

-lc(DC) Reverse collector current (forward diode current) 

-ICSM Reverse surge current (forward diode current) 

Visel Isolation voltage 

Tj Junction temperature 

Tstg Storage temperature 

- Mounting torque 

- Weight 

2-28 

Conditions 

I C= 1 A. base open 

Ic=15A,IB2=-lA 

VBE=-2V 

Emitter open 

Collector open 

DC 

tw=lms 

Te=25"C (per one transistor) 

DC 

DC 

Peak value of one cycle of 60Hz (half wave) 

AC for 1 minute 

Recommended value 12kg'cm 

Typical value 
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CIRCUIT DIAGRAM 

Ratings Unit 
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600 V 

600 V 

7 V 

15 A 

30 A 

100 W 
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-40-+125 "C 

10-15 kg-em 

75 g 



U; 
.3 

.," 
c 
0 

W 
:;; 
i= 

'" z 
I 
u 
f-

~ 
U) 

~ 
-'" 
f-
Z 
w 
cr: 
cr: 
:0 
u 
cr: 
0 
f-
U 
w 
-" 
-" 
0 
u 

SWITCHING TIME VS. 
COLLECTOR CURRENT 

10 
, 

r- '"f"'-.... Is II 
5 V~C=3JOV I I 

IB1=~IB2=0.3A-f-
3 Tj =25 °C 

10 

2 I 

Vti 
° /V Ion 
7 

? 5 

3 

2 

10- , 

~ 
-'" 
f­
Z 
w 
cr: 
cr: 
:0 
U 

cr: 
o 
f-

~ 
-" 
-" o 
u 

MITSUBISHI TRANSISTOR MODULES 

QM1SDX-H 

MEDIUM POWER SWITCHING USE 
INSULATED TYPE 
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MITSUBISHI TRANSISTOR MODULES 

QM20DX-H 

MEDIUM POWER SWITCHING USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS (Tj=2S"C) 

Characteristics 
Symbol Item Test conditions 

Min Typ Max 

ICEX Collector cutoff current VCE=VCEX, VBE=-2V - - 1 

ICBO Collector cutoff current VCB=VCBO, VEB= -2V - - 1 

lEBO Emitter cutoff current VEB=SV - - lS0 

VCE(sal) Collector-emitter saturation voltae IC=20A,IB=0.28A - - 2.0 

VSE(sat) Base-emitter saturation voltage I c= 20A, I B=O. 28A, VeE =2V - - 2.S 

-VCEO Collector-emi.tter reverse voltage le=-20A - - 1.S 

hFE DC current gain le=20A, VeE=2VjSV 70/100 - -
Ion IB1=0.4A, Vec=300V, le=20A - - l.S 

Is Switching time I B1=0.4A, IB2= -0 .4A, Vec=300V, le=20A - - 12 

1 f IB1=0.4A, IB2=-0.4A, Vcc=300V, le=20A - - 2.0 

R tn (i-c) Transistor part, june,tion to case - - 0.8 

R'h (;-e) 
Thermal resistance 

Diode part, junction to case - - 2.2 

Rlh(e'f) Contact thermal resistance (case to fin) Conductive grease applied, per a half module - - 0.2S 
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MITSUBISHI TRANSISTOR MODULES 

QM30DY-H 

MEDIUM POWER SWITCHING USE 
INSULATED T.YPE 

DESCRIPTION 
Mitsubishi Type QM30DY-H is a medium-power transistor module which 
is designed for use in switching application. It is an insulated device 
consisting of two Darlington transistors with each transistor having a 
reverse parallel. connect~d high-speed diode. The rated collector current for 
each element is 30A and the rated collector-emitter voltage is 450V. 

FEATURES 
• A high hFE allows compact base driving circuits. 
• A low saturation voltage makes the device ideal for switching 

applications. 
• Each transistor has a reverse parallel connected high-speed diode (feed 

back diode). 
• The main electrodes and metallic case are insulated to allow several 

transistor modules to be mounted on the same heat-sink. 

APPLICATIONS 
Inverters for AC m6tor controllers, power supplies for DC motor control, 
regulated AC and DC power supplies. 

MAXIMUM RATINGS (Tj=25"C) 

Symbol Item 

VCEO(SUS) Collector-emitter voltage 

VCEX(SUS) Collector-emitter voltage 

VCEX Collector-emitter voltage 

VCBO Collector-base voltage 

VEBO Emitter-base voltage 

IC Collector current 

I C(pulse) Collector current 

-IC Reverse collector current 

Pc Collector dissipation 

18 Base cur,rent 

-ICRSM Reverse surge collector current 

Tj Junction temperature 

Tstg Storage temperature 

VISOL Isolation voltage 

- Mounting torque 

- Weight 

2-34 

Conditions 

I c= 1 A, base open 

IC=30A,IB2=-5A 

VBE= -2V 

Emitter open 

DC 

tw=1ms 

DC (forward diode current) 

Tc=25"C. per one transistor 

Peak value of one cycle of 60Hz 
(half wave) (forward diode surge current) 

AC for 1 minute 

Main terminals M5 screw / M6 mounting screw 

Typical value 
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OUTLINE DRAWING 

94MAX 

(7) 80± 0.25 

20 20 
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L-J c,~ 1~2 ~, 

~ 

CIRCUIT DIAGRAM 

Dimensions 
in mm 

(7) 

27 
2- ¢ 6.5 

B, V Ii' 
It-B. _ 

Accessory: 3 pieces of hexagon head bolts 1M 5 X 12) 

Ratings Unit 

450 V 

500 V 

600 V 

600 V 

7 V 

30 A 

60 A 

30 A 

250 W 

1.8 A 

300 A 

-40-+150 "C 

-40-+125 "C 

2000 V 

15-20/20-30 kg.em 

210 g 
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MITSUBISHI TRANSISTOR MODULES 

QM30DY-H 

MEDIUM POWER SWITCHING USE 
INSULATED TYPE 

SWITCHING TIME VS. COLLECTOR CURRENT SAFE OPERATING AREA 
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MITSUBISHI TRANSISTOR MODULES 

QM30DY-2H 

HIGH VOLTAGE MEDIUM POWER SWITCHING USE 
INSULATED TYPE 

DESCRIPTION 
Mitsubishi Type QM30DY-2H is a high voltage medium-power transistor 
module which is designed for use in switching applications. It is ah insu­
lated device consisting of two Darlington transistors with each transistor 
having a reverse parallel connected high-speed diode: The rated collector 
current for each element is 30A and the rated collector·emitter voltage is 
1000V. 

FEATURES 
• A high hFE allows compact base driving circuits. 
• A low saturation voltage makes the device ideal for switching applica· 

tions. 
41 Each transistor has a reverse parallel connected high-speed diode 

(feedback diode). 

• The main electrodes and metallic case are insulated to allow several 
transistor modules to be mounted on the same .heat-sink. 

CD It is possible to use it on the 440V power line. 

APPLICATIONS 
I nverters for AC motor controllers, power suppl ies for DC motor control, 
regulated AC and DC power supplies. 

OUTLINE DRAWING Dimensions 
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Accessory: 3 pieces of M 5 x 12 hexagon head bolts. 

MAXIMUM RATINGS (Tj~25°C) 

Symbol Item 

VCEX (SUS) Collector-emitter voltage 

VCEX .Collector-emitter voltage 

VCBO Collector-base voltage 

VEBO Emitter-base voltage 

IC Collector cu rrent 

-Ic Reverse collector current 

Pc Collector dissipation 

IB Base current 

-ICRSM Reverse surge collector current 

Tj Junction temperature 

Tstg Storage temperature 

Visol Insulation withstand voltage 

- Mounting torque 

- Weight 

2-38 

Conditions 

IC~24A. IB2~-2A 

VBE~-2V 

Emitter open 

DC 

DC (forward diode current) 

Te~25"C 

Peak value of one cycle of 60Hz 
(half wave) (forward diode surg~ current) 

AC for 1 minute 

Main terminals M5 screw and M6mounting screw 

Typical value 

• MITSUBISHI 
"ELECTRIC 

Ratings Unit 

1000 V 

1000 V 

1000 V 

7 V 

30 A 

30 A 

300 W 

2 A 

- A 

-40-+150 "C 

-40-+125 "C 

2500 V 

15-20/20-30 kg-em 

210 g 



MITSUBISHI TRANSISTOR MODULES 

QMSODY-H 

MEDIUM POWER SWITCHING USE 
INSULATED TYPE 

DESCRIPTION 
Mitsubishi Type QM50DY-H is a medium-power transistor module which 
is designed for use in switching application. It is an insulated device 
consisting of two Darlington transistors with each transistor having a 
reverse parallel connected high-speed diode. The rated collector current for 
each element is 50A and the rated collector-emitter voltage is 450V. 

FEATURES 
fI A high hF E allows compact base driving circuits. 
• A low saturation voltage makes the device ideal for switching 

applications. 
• Each transistor has a reverse parallel connected high-speed diode (feed 

back. diode). 
• The main electrodes and metallic case are insulated to allow several 

transistor modules to be mounted on the same heat-sink. 

APPLI CA TI ONS 
Inverters for AC motor controllers, power supplies for DC motor control, 
regulated AC and DC power supplies. 

MAXIMUM RATINGS (Tj=25'C) 

Symbol Item 

VCEO(SUS) Collector-emitter voltage 

VCEX (SUS) Collector-emitter voltage 

VCEX Collector-emitter voltage 

VCSO Collector·base voltage 

VESO Emitter-base voltage 

IC Collector current 

r C (pulse) Collector current 

-Ic Reverse collector current 

Pc Collector dissipation 

Is Base current 

-ICRSM Reverse surge collector current 

Tj Junction temperature 

Tstg Storage temperatu re 

V'SOL Isolation voltage 

- Mounting torque 

- Weight 

2-40 

Conditions 

I c= 1A. base open 

Ic=50A,ls=-7A 

VSE=-2V 

Emitter open 

DC 

tw=1ms 

DC (forward diode current) 

T c = 25~C, per one transistor 

Peak value of one cycle of 50H2 

(half wave) (forward diode surge current) 

AC for 1 minute 

Main terminals M5 screw / M6mounting screw 

Typical value 

• MITSUBISHI 
...... ELECTRIC 

OUTLINE DRAWING Dimensions 
in mm 
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Accessory: 3 pieces of hexagon head bolts (M5x 12) 

Ratings Unit 

450 V 

500 V 

600 V 

600 V 

7 V 

50 A 

100 A 

50 A 

310 W 

3 A 

500 A 

-40-+150 'C 

~40- +125 'C 

2000 V 

15-20/20-30 kg.cm 

210 g 
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SWITCHING TIME VS. COLLECTOR CURRENT 
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MITSUBISHI TRANSISTOR MODULES 
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INSULATED TYPE 
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MITSUBISHI TRANSISTOR MODULES 

QMSODY-2H 

HIGH VOLTAGE MEDIUM POWER SWITCHING USE 
INSULATED TYPE 

DESCRIPTION 
Mitsubishi Type QM50DY-2H is a high voltage medium-power transistor 
module which is designed for use in switching applications. It is an 
insulated device consisting of two Darlington transistors with each 
transistor having a reverse parallel connected high-speed diode. The rated 
collector current for each element is 50A and the rated collector-emitter 
voltage is 1000V. 

FEATURES 
• A high h FE allows compact base driving circuits. 
• A low saturation voltage makes the device ideal for switching 

applications. 
• Each transistor has a reverse parallel connected high-speed diode 

(feedback diode). 
• The main electrodes and metallic case are insulated to allow several 

transistor modules to be mounted on the same heat-sink. 
• It is possible to use it on the 440V power line. 

APPLICATIONS 

OUTLINE DRAWING 
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Inverters for AG motor controllers, power supplies for DC motor control, E,0Z~-'-.J'c.w~ 

regulated AC and DC power supplies. 

MAXIMUM RATINGS (Tj=25°C) 

Symbol Item 

VeEX(SUS) Collector·emitter voltage 

VeEX Collector-emitter voltage 

VCSO Collector-base voltage 

VESO Emitter-base voltage 

10 Collector cu rrent 

I C (pulse) Collector current 

-Ie Reverse collector current 

Pc Collector dissipation 

Is Base current 

-ICRSM Reverse surge collector current 

Tj Junction temperature 

Tstg Storage temperature 

VrSOL Isolation voltage 

- Mounting torque 

- Weight 

2-44 

Conditions 

le=50A.ls2=-3A 

VSE=-2V 

Emitter open 

DC 

tw=lms 

DC (forward diode current) 

T c = 25°C. per one tra'nsistor 

Peak value of one cycle of 60Hz 
(half wave) (forward diode surge current) 

AC for 1 minute 

Main terminals M5 screw / M6 mounting screw 

Typical value 

• MITSUBISHI 
.... ELECTRIC 

Accessory: 3 pieces of M5 x 12 bolts 

Ratings Unit. 

1000 V 

1000 V 

1000 V 

7 V 

50 A 

100 A 

50 A 

400 W 

3 A 

500 A 

-40-+150 "C 

-40-+125 "C 

2500 V 

15-20/20-30 kg-em 

210 g 
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MITSUBISHI TRANSISTOR MODULES 

QM7SDY-H 

HIGH POWER SWIT.CHING USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS (Tj=2S'C) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

10EX Collector cutoff current VOE=VOEX. VSE= -2V - - 1 

10SO Collector cutoff current VCS=VCBO, emitt~r open - - 1 

lEBO Emitter cutoff current VEs=7V, collector open - - 200 

VOE (sat) CoJlector-emitte~ saturation voltae 10=7SA,ls=lA - - 2.0 

VBE (sat) Base-emitter saturation voltage 10=7SA,ls=lA - - 2.5 

-VOEO Collector-emitter reverse voltage 10=-7SA - - 1. 85 

hFE . DC current gain le=75A. VOE=2V/5V 75/100 - -
ton Turn-on time IB,=1.5A, Voe=300V, 10=7SA - - 2.5 

ts Storage time IB t=l.SA.1 Bz= -l.SA, VOC=300V ,10=7SA - - 12 

tf Fall time I Bt=l.SA.lsz= -l.SA, Vco=300V ,IC=75A - - 3.0 

Rth(,-o) Transistor part. junction to case - - 0.35 
Thermal resistance 

Rth(j-c) Diode part. junction to case - - 0.85 

Rth(O-f) Contact thermal resistance (case to fin) Conductive grease applied, per a half module - - 0.15 

PERFORMANCE CURVES 
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HIGH POWER SWITCHING USE 
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MITSUBISHI TRANSISTOR MODULES 

·QM7SDY-2H 

HIGH VOLTAGE HIGH POWER SWITCHING USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS (Tj=25'C) 

Characteristics 
Symbol Item Test conditions Unit 

Min Typ Max 

ICEX Collector cutoff current VCE~1000V, VBE=-2V - - 1 mA 

lEBO Emitter cutoff current VEB=7V - - 200 mA 

VeE (sat) Collector"emitter saturation valtae IC=75A,IB=1.5A - - 2.5 V 

VBE(sat) Base-emitter saturation voltage IC=75A,IB=1.5A - - 3.5 V 

-VCEO Collector-emitter reverse voltage -le=75A (diode forward voltage drop) - - 1.8 V 

hFE DC current gain IC=75A, VCE=2.8V/5V 75/100 - - -

ton - - 2.5 ps 

ts Switching ti me Vce=600V, IC=75A, 181 =1.5A, IB2= -1.5A - - 15 ps 

If - - 3.0 ps 

R'h(,-G) Transistor part, junction to case - - 0.25 
Thermal resistance 'C/W 

R1h(l-c) Diode part, junction to case - - 1.2 

R,h(G-f) Contact thermal resistance (case to fin) Conductive grease applied, per a half module - - 0.13 'C/W 

PERFORMANCE CURVES 
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MITSUBISHI TRANSISTOR MODULES 

DESCRIPTION 
Mitsubishi Type QM100DY-H is a high-power transistor module which is 
designed for use in switching application_ It is an insulated device 
consisting of two Darl ington transistors with each transistor having a 
reverse parallel connected high-speed diode_ The rated collector current for 
each element is 100A and the rated collector-emitter voltage is 450V_ 

FEATURES 
• A high hFE allows compact base driving circuits_ 
• A low saturation voltage makes the device ideal for switching 

applications_ 
• Each transistor -has a reverse parallel connected high-speed diode (feed 

back diode)_ 

• The main electrodes and metallic case are insulated to allow several 
transistor modules to be mounted on the same heat-sink_ 

APPLICATIONS 
Inverters for AC motor controllers, power supplies for DC motor control, 
regulated AC and DC power supplies_ 

MAXIMUM RATINGS (T I =25"C) 

Symbol Item Conditions 

VCEO(SUS) Collector-emitter voltage I c= 1A. base open 

VCEX(SUS) Collector-emitter voltage Ic=100A,IB2=-5A 

VCEX Collector-emitter voltage VBE= -2V 

VCBO Collector-base voltage Emitter open 

VEBO Emitter-base voltage Collector open 

IC Collector current DC 

'C(pulse) Collector current tw= lms 

-IC(DC) Reverse collector current DC (forward diode current) 

Pc Collector dissipation Te=25"C (per one transistor) 

IB Base current DC 

Peak value of one cycle of 60Hz 

QM100DY-H 

HIGH POWER SWITCHING USE 
INSULATED TYPE 

OUTLINE DRAWING 

CIRCUIT DIAGRAM 

Dimensions 
;nmm 

Accessory: 3 pieces of hexagon head bolts (M5x 121 

Ratings Unit 

450 V 

500 V 

600 V 

600 V 

7 V 

100 A 

200 A 

100 A 

620 W 

6 A 

-ICSM Reverse surge collector current 
(half wave) (forward diode surge current) 

1000 A 

Tj Junction temperature 

Tstg Storage temperature 

VI SOL Isolation voltage 

- Mounting torque 

- Weight 

2-54 

AC for 1 minute 

(Recommended value 17kg-cml 

Terminal and mounting screw M5 

Typical value 

•. MITSUBISHI 
"ELECTRIC 

-40-+150 "C 

-40-+125 "C 

2000 V 

15'--20 kg.em 

400 9 
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REVERSE COLLECTOR CURRENT VS. 
COLLECTOR·EMITTER REVERSE VOLTAGE 

(DIODE FORWARD CHARACTERISTIC) 
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MITSUBISHI TRANSISTOR MODULES 
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HIGH POWER SWITCHING USE 
INSULATED TYPE 
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MITSUBISHI TRANSISTOR MODULES 

QMI00DY-2H 

HIGH VOLTAGE' HIGH POWER SWITCHING USE 
INSULATED TYPE 

DESCRIPTION 
Mitsubishi Type QM1DDDY-2H is a high voltage high-power transistor 
module which is designed for use in switching applications_ It is an 
insulated device consisting of two Darlington transistors with each 
transistor having a reverse parallel connected high-speed diode. The rated 
collector current for each element is 1 DDA and the rated collector-emitter 
voltage is lDDDV. 

FEATURES 
• A high hFE allows compact base driving circuits. 
• A low saturation voltage makes the device ideal for switching 

applications. 
• Each transistor has a reverse parallel connected high-speed diode 

(feed back diode). 
• The main electrodes and metallic case are insulated to allow several 

transistor modules to be mounted on the same heat-sink. 
• It is possible to use it on the 44DV power line. 

APPLICATIONS 
Inverters for AC motor controllers, power supplies for DC motor control, 
regulated AC and DC power supplies. 

MAXIMUM RATINGS (Tj=2S"C) 

Symbol Item 

VCEX (SUS) ColleGtor-emitter voltage 

VCEX Collector-emitter voltage 

VCBO Collector-base voltage 

VEBO Emitter-base voltage 

Ic Collector current 

I C (pulse) Collector current 

-IC Reverse collector current 

Pc Collector dissipation 

IS Base current 

.,-ICRSM Reve~se surge collector current 

Tj Junction temperature 

Tstg Storage temperature 

VISOL Isolation voltage 

- Mounting torque 

- Weight 

2-58 

Conditions 

Ic=BOA,IB2=-5A 

VSE=-2V 

Emitter open 

DC 

tw=1ms 

DC (forward diode current) 

To = 25°C. per one transistor 

Peak value of one cycle of 50Hz 
(half wave) (forward diode surge current) 

AC for 1 minute 

Main terminals M5 screw /M6 mounting screw 

Typical value 

• MITSUBISHI 
.... ELECTRIC 

OUTLINE DRAWING 

108MAX 
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Dimensions 
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--:;; M x 
r.:o<{ 
1I1 +1 ~ 

. '" N 
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r>----------~ L----~--~E, 
S, 

Accessory: 2 pieces of M 6 X 1 2 hexagon head bolts. 

Ratings Unit 

1000 V 

1000 V 

1000 V 

7 V 

100 A 

200 A 

100 A 

BOO W 

5 A 

10qO A 

-40-+150 'C 

-40-+125 'C 

2500 V 

20-30 kg.om 

470 g 
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MITSUBISHI TRANSISTOR MODULES 

QM100DY-2H 

HIGH VOLTAGE HIGH POWER SWITCHING USE 
INSULATED TYPE 
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MITSUBISHI TRANSISTOR MODULES 

QM150DY-H 

HIGH POWER SWITCHING USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS (Tj=2s"C) 

Characteristics 
Symbol Item Test conditions 

Min Typ Max 

10EX Collector cutoff current VOE=VOEX, VBE=~2V - - 2 

lOBO Collector cutoff current VCS= Veso. emitter open - - 2 

lEBO Emitter cutoff current VES= 7V, collector open - - 350 

VOE (sal) Collector-emitter saturation voltae 10=ls0A,IB=2A - - 2.0 

VBE (sat) Base-emitter saturation voltage 10= ls0A, I B= 2A, VOE=2.0V - - 2.5 

~VOEO Collector-emitter reverse voltage ~10=ls0A - - 1.85 

hFE DC current gain 10= ls0A, VOE=2V/sV 75/100 - -

Ion Turn-on time IB1=3A, Voo=300V, 10= ls0A - - 2.5 

Is Storage time IS1,=3A, IS2=~ 3A, Voo=300V,10=ls0A - - 12 

If Fall time ISI=3A, IS2=~3A, Vdo=300V,10=ls0A - - 3.0 

Rlh(;'c) Transistor part, junction to case - - 0.18 
Thermal resistance 

Rlh(I'c) Diode part, junction to case - - 0.6 

Rlh(c'f) Contact thermal resistance (case to fin) Conductive grease applied, per a half module - - 0.1 

PERFORMANCE CURVES 
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MITSUBISHI TRANSISTOR MODULES 

QM150DY-2H 

HIGH VOLTAGE HIGH POWER SWITCHING USE 
INSULATED TYPE 

DESCRIPTION 
Mitsu bishi Type OM 150DY-2H is a high voltage high-power transistor 
module which is, designed for use in switching applications_ It is an 
insulated device consisting of two Darl ington transistors with each 
transistor having a reverse parallel connected high-speed diode_ The rated 
collector current for each element is 150A and the rated collector-emitter 
voltage is 1000V. 

FEATURES 
• A high hFE allows compact base driving circuits. 

• A low saturation voltage makes the device ideal for switching 
applications. 

• Each transistor has a reverse parallel connected high-speed diode 
(feed back diode). 

• The main electrodes and metallic case are insulated to allow several 
transistor modules to be mounted on the same heat-sink. 

• It is possible to use it on the 440V power line. 

APPLICATIONS 
Inverters for AC motor controllers, power supplies for DC motor control 
regulated AC and DC power supplies. 

MAXIMUM RATINGS (Tj~25'C) 

Symbol Item 

VCEX (SUS) Collector-emitter voltage 

VCEX Collector-emitter voltage 

VCBO Collector-base voltage 

VEBO Emitter-base voltage 

IC Collector current 

I C (pulse) Collector current 

-IC Reverse collector current 

Pc Collector dissipation 

IB Base current 

-ICRSM Reverse surge collector current 

Tj Junction temperature 

Tstg Storage temperature 

V'SOL Isolation voltage 

- Mounting torque 

- Weight 

2-64 

Conditions 

IC~120A, IB2~-6A 

VBE~-2V 

Emitter open 

DC 

tw= lms 

DC (forward diode current) 

Tc~25'C , per one transistor 

Peak value of one cycle of 60Hz 

(half wave) (forward diode surge current) 

AC for 1 minute 

Main terminals M6 screw / M6 mounting screw 

Typical value 

•. MITSUBISHI 
"ELECTRIC 

OUTLINE DRAWING 

110 Tab. 
to. 5 3'-tt<-1'-fi-'-'-t-"-t-~ffi--"-

CIRCUIT DIAGRAM 

Dimensions 
inmm 

r-r------' L------';-~E, 
8, 

Accessory: 2 pieces of M 6 X 12 hexagon head bolts. 

Ratings Unit 

1000 V 

1000 V 

1000 V 

7 V 

150 A 

300 A 

150 A 

1000 W 

8 A 

1500 A 

-40- +150 'C 

-40-+125 'C 

2500 V 

20-30 kg,em 

470 g 
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MITSUBISHI TRANSISTOR MODULES 

QM150DY-2H 

HIGH VOLTAGE HIGH POWER SWITCHING USE 
INSULATED TYPE 

REVERSE BIAS S.O.A. 
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MITSUBISHI TRANSISTOR MODULES 

QM30DZ-H 

MEDIUM POWER SWITCHING USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS (Tj=25'C) 

Symbol Item Test·conditions 

ICEX Collector cutoff current VCE=VCEX, VBE=-2V 

lEBO Emitter cutoff current VEB=7V 

VeE (sat) Collector-emitter saturation voltae IC=30A,IB=0.4A 

VBE (sat) Base-emitter saturation voltage Ic=30A,IB=0.4A 

-VCEO Collector-emitter reverse. voltage -I c=40A (diode forward voltage drop) 

h FE DC current gain IC=30A, VCE=2V/5V 

ton 

ts Switching time Vcc=300V, Ic=30A, IB1=-IB2=0.5A 

It 

Rth(,-c) Transistor part; junction to case 
Thermal resistance 

Rth(,-C) Diode part, junction to case 

Rth(c-f) Contact thermal resistance (case to fin) Conductive grease applied, per a half module 

Performance curves of QM30DZ-H are thE' same as those of OM30DY·H. 

2-68 
• MITSUBISHI 

..... ELECTRIC 

Characteristics 
Unit 

Min Typ Max 

- - 1 rnA 

- - 200 rnA 

- - 2.0 V 

- - 2.5 V 

- - 1.2 V 

75/100 - - -

- - 1.5 pS 

- - 12 pS 

- - 3.0 pS 

- - 0.5 
"C/W 

- - 2.0 

- - 0.15 "C/W 



MITSUBISHI TRANSISTOR MODULES 

QMSODZ-H 

MEDIUM POWER SWITCHING USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS (Tj=25'C) 

Symbol Item T est conditions 

ICEX Collector cutoff current VCE=VCEX, VBE=-2V 

lEBO Emitter cutoff current VEB= 7V 

VeE (sat) Collector-emitter saturation voltae IC=50A,IB=0.65A 

VSE (sat) Base-emitter saturation voltage IC=50A,IB=0.65A 

-VCEO Collector-emitter reverse voltage: -I c= BOA ~dlode forward voltage drop) 

hFE DC current gain IC=50A, VCE=2V/5V 

ton 

Is Switching time VcC=300V, IC=50A, IB1=-IBZ=lA 

It 

Rth(,-C) Transistor part, junction to case 
Thermal resistance 

Rth(l-c) Diode part, junction to case 

Rth(c-f) Contact thermal resistance (case to fin) Conductive grease applied, per a half module 

Performance curves of QM50DZ-H are the same,as those of QM50DY·H. 

• ' MITSUBISHI 
.... ELECTRIC 

Characteristics 
Unit 

Min Typ Max 

- - 1 rnA 

- - 200 rnA 

- - 2.0 V 

- - 2.5 V 

- - 1.2 V 

75/100 - - -

- - 1.5 j.lS 

- - 12 'j.lS 

- - 3.0 j.lS 

- - 0.35 
'C/W 

- - 1.3 

- - 0_15 'C/W 



MITSUBISHI TRANSISTOR MODULES 

QMSOCY-H 

MEDIUM POWER SWITCHING USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS (Tj=25'C) 

Symbol Item T est conditions 

ICEX Collector cutoff current VCE=VCEX, VSE='-2V 

IESO Emitter cutoff current VES= 7V 

VCE (sat) Collector-emitter saturation valtae Ic=50A,ls=0.65A 

VSE(sat) Base~emitter saturation voltage Ic=50A,ls=0.65A 

~VCEO Collector-emitter reverse voltage ~ I c=50A (diode forward voltage drop) 

hFE DC current gain IC=50A, VCE=2V/5V 

Ion 

Is Switching time Vcc=300V, IC=50A, IS1=~ls2=lA 

If 

Rth(,-c) Transistor part, junction to case 
Thermal resistance 

R , h(,·c) Diode part, junction' to case 

Rth(c·f) Contact thermal resistance (case to fin) Conductive grease applied, per a half module 

Performance curves of QM50CY-H are the same as those of QM50DY-H. 

2-72 
• MITSUBISHI 

"'ELECTRIC 

Characteristics 
Unit 

Min Typ Max 

- - 1 mA 

- - 200 mA 

- - 2.0 V 

- - 2.5 V 

- - 1.75 V 

75/100 - - -

- - 1.5 ,.,s 

- - 12 ,.,s 

- - 3.0 ,.,s 

- - 0.4 
'C/W 

- - 1.3 

- - 0.15 'C/W 



MITSUBISHI TRANSISTOR MODULES 

QMI00CY-H 

HIGH POWER SWITCHING USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS (Ti~25'C) 

Symbol Item Test conditions 

ICEX ' Collector cutoff current VCE~VCEX, VBE~-2V 

ICBO Collector cutoff current VCS=VCBO; emitter open 

lEBO Emitter cutoff current VBE~-7V 

VCE (sat) Collector-emitter saturation voltage Ic~100A, IB~1.3A 

VBE (sat) Base-emitter saturation voltage .lc~100A, IB~1.3A, VCE~2.0V 

-VCEO Collector·emitter reverse voltage -IC~100A 

hFE DC current gain IC~100A, VCE~2V/5V 

ton Turn-on time IB1~2A, VCC~300V, Ic~100A 

ts Storage time IB1~2A, IB2~-2A, Vcc~300V, Ic~100A 

t f Fall time IB1~2A, IB2~-2A, Vcc~300V, Ic~100A 

R th(,·c) Junction to case, trans_istar part 
Thermal resistance 

Rth (j-c) Junction to case, diode part 

Rth(c-f) Contact thermal resistance (case to fin) Conductive grease applied, per a half module 

Performance curves of OM 1 OOCY-H are', the same as those of OM 1 aODY·H. 

2-74 
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Characteristics 
Unit 

Min Typ Max 

- - 2 rnA 

- - 2 rnA 

- - 300 rnA 

- - 2.0 V 

- - 2.5 V 

- - 1. 75 V 

75/100 - - -

- - 2.0 liS 

- - 12 liS 

- - 3.0 liS 

- - 0.2 
"C/w 

- - 0.6 

- - 0.1 "C/w 



MITSUBISHI TRANSISTOR MODULES 

QM20BA-H 

MEDIUM POWER SWITCHING USE 
4 ARMS IN 1 PACKAGE 

ELECTRICAL CHARACTERISTICS (Tj=2S'C) 

Symbol Item Test conditions 

ICEX Collector cutoff current VCE=VCEX, VBE= -2V 

leBO Collector cutoff current VCB=VCBO, VEB= -2V 

lEBO Emitter cutoff current VEB=7V 

-VCEO Collector-emitter reverse voltage Ic= -20A, Tc=2S'C 

VCE(sat) Collector-emitter saturation v6ltae I e=20A, I B=O .2BA 

VBE(sat) Base-emi!ter SClturation voltage le=20A, IB=0.2BA, VCE=2V 

h FE DC current gain le=20A, VCE=2V/SV 

ton IB1=0.4A, Vce=300V, le=20A 

ts Switching time IB1=0.4A, IB2= -0.4A, Vee=300V, I e=20A 

tf IB1=0.4A, IB2=-0.4A, Vee=300V, le=20A 

Rth(i-c) 
Thermal resistance 

Transistor part, junction to case 

Rth(j-c) Diode part, junction to case 

Rth(c- j) Contact thermal resistance (case to fin) Conductive grease applied. per one module 

Performance curves of OM20BA-H are-the same as those of QM20DX-H. 

2-76 
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Characteristics 
Unit 

Min Typ Max 

- - 1 mA 

- - 1 mA 

- - lS0 mA 

- - 1.S V 

- - 2.0 V 

- - 2.S V 

70/100 - - -
- - 1.S tiS 

- - 12 tiS 

- - 2.0 tiS 

- - 0.8 
'C/W 

- - 2.2 

- - o .OB 'C/W 



MITSUBISHI TRANSISTOR MODULES 

QM15TB-H 

MEDIUM POWER INVERTER USE 
6 ARMS IN 1 PACKAGE 

ELECTRICAL· CHARACTERISTICS (Tj=2S'C) 

Symbol Item Test conditions 

10EX Collector cutoff current VOE=VOEX, VBE= -2V 

lOBO Collector cutoff current VCS= VOBG. Emitter open 

lEBO Emitter cutoff current VEs=7V. Collector open 

VOE (sal) Cqllector-emitter saturation voltage IO=lSA,IB=0.3A 

VBE(sal) Base-emitter saturation voltage IO=lSA,IB=0.3A 

-VOEO 
Collector-emitter reverse voltage 

lo=-lSA, Tj=2S'C 
(diode forward voltage drop) 

hEF DC current gain lo=lSA, VOE=2V/SV 

ton Turn-on ti me IBI=0.3A, VoO=300V, IO=lSA 

t f Storage time IB1=0.3A, IB2=-0.3A, VoO=300V, lo=lSA 

ts Fall time IB1=0.3A, IB2=-0.3A, Voo=300V, 10=lSA 

R'h (,-c) Thermal resistance (Transistor part) Junction to case 

R,h(j-c) Thermal resistance (Diode part) Junction to case 

R,h(c-t) Control thermal resistance (case to fin) Conductive grease applied, per one module 

Performance curvesaf OM 15TB-H· are the same as those of OM 15HA-H. 

2-78 
• MITSUBISHI 

.... ELECTRIC 

Characteristics 
Unit 

Min Typ Max 

- - 1 mA 

- - 1 mA 

- - SO mA 

- - 2.0 V 

- - 2.S V 

- - 1.S V 

SO/lOa - - -
- - l.S j.lS 

- - 8 j.lS 

- - 3 j.lS 

- - 1.2 'C/w 

- - 2.S 'C /w·· 

- - 0.07 'C/w 



MITSUBISHI TRANSISTOR MODULES 

QM20TB.H 

MEDIUM POWER INVERTER USE 
6 ARMS IN 1 PACKAGE 

ELECTRICAL CHARACTERISTICS (Tj=25'C) 

Symbol Item Test conditions 

IOEX Collector cutoff current VCE=VCEX, VBE= -2V 

ICBO Collector cutoff current VCB=VCBO, VES= -2V 

IESO Emitter cutoff current VES=VEBO 

-VCEO Collector-emitter reverse voltage IC=-20A, Tc=25"C 

VCE(sa,) Collector-emitter saturation voltae IC=20A,IS=0.28A 

VSE(sat) Base-emitter saturation voltage . Ic=20A, IS=O.28A, VCE=2V 

h FE DC current gain Ic=20A, VCE=2V/5V 

Ion IB1=0.4A, Vcc=300V, Ic=20A 

Is Switching time I Bl=0.4A, IS2= -0.4A, Vcc=300V, Ic=20A 

11 IS1=0.4A, IS2=-O.4A, Vco=300V, Ic=20A 

R'h (j·o) 
Thermal resistance 

T rimsistor part, junction to case 

Rth(i-c) Diode part, junction to case 

R'h(o·f) Contact thermal resistance (case to fin) Conductive grease applied, per one module 

* Performance curves of QM20TB-H are the same as those of QM20DX-H . 

2-80 
• . MITSUBISHI 

"ELECTRIC 

Characteristics 
Unit 

Min Typ Max 

- - 1 mA 

- - 1 

- - 150 mA 

- - 1.5 V 

- - 2.0 V 

- - 2.5 V 

70/100 - - -
- - 1.5 f.l.s 

- - 12 f.l.S 

- - 2.0 f.l.s 

- - 0.8 
'c/W 

- - 2.2 

- - 0.06 t/W 





MITSUBISHI THYRISTOR MODULES 

TM20DA 
MEDIUM POWER GENERAL USE 

INSULATED TYPE 

ELECTRICAL CHARACTERISTICS 

Limits 
Symbol Item Test conditions -

Min Typ Max 

IRRM Repetitive peak reverse current Tj=12S'C, VRRM applied - - 4.0 

IORM Repetitive peak off-state current Tj=12S"c • VORM applied - - 4.0 

VTM On-state voltage T j =125 "C • I TM = 60A, instantaneous value - - 1.80 

dv/dt Critical rate of rise of off-state voltage Tj = 125'C, VO= 2/3VORM 500 - -
VOT Gate trigger voltage Tj=2S'C. Vo=6V, RL= 2 Q - - 3.0 

VOO Gate non-trigger voltage Tj=12S"c , Vo=1/2VORM 0.25 - -

lOT Gate trigger cu rrent Tj=2S"C. Vo=6V. RL= 2 Q - - 50 

R,h(j'C) Thermal resistance Junction to case - - 1.0 

R,h(C-f) Contact thermal resistance Case to fin, with thermal compound - - 0.25 

I nsulation resistance 
Measured with a 500V megohmmeter 

10 - -- between main terminal and case 

PERFORMANCE CURVES 
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3-6 

MAXIMUM ON-STATE POWER 
DISSIPATION 
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MITSUBISHI THYRISTOR MODULES 

TM20DA 

MEDIUM POWER GENERAL USE 
INSULATED TYPE 

LIMITING VALUE OF THE 
DC OUTPUT CURRENT 

(SINGLE PHASE FULLWAVE RECTIFIED) 
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MITSUBISHI THYRISTOR MODULES 

TM25DZ 
MEDIUM POWER GENERAL USE 

INSULATED TYPE 

ELECTRICAL CHARACTERISTICS 

Limits 
Symbol Item Test conditions 

Min Typ Max 

IRRM Repetitive peak reverse current TI~12S"C • VRRM applied - - 4.0 

IORM Repetitive peak off-state current TI~12S"C • VORM applied - - 4. a 

VTM On-state voltage TI~ 12S"C. ITM~7SA. instantaneous val ue - - 1. SO 

dv/dt Critical rate of rise of off-state voltage Tj~12S'C • Vo~2hVORM sao - -

VGT Gate trigger voltage Tj ~2S'C • Vo~6V • RL~2Q - - 3.0 

VGO Gate non-trigger voltage Tj~12S'C • Vo~1hVDRM a .2S - -

IGT Gate trigger current Tj ~2S·C. Vo~6V . RL~2Q - - SO 

R,h(,·c) Thermal resistance Junction to case - - 0.80 

R,h(c'f) Contact thermal resistance Case to fin, with thermal compo'und - - 0.20 

- I nsulat ion resistance 
Measured with a 500V megohmmeter between 

10 - -
main terminal and case 

PERFORMANCE CURVES 

3-8 

MAXIMUM ON-STATE CHARACTERISTICS 
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3-10 

MAXIMUM ON-STATE POWER DISSIPATION 
(SINGLE PHASE FULLWAVE RECTIFIED) 

~ 
z 
g 
r-
;;r 
Ui 

'" 0 

a: 
w 
S 
a? 
w 
r-
<t 
r-
vo 
Z 
0 

80 

70 

60 

50 

~~~NC~~~E6NI_~~!;T~T~O-WEER R~,~~,~'2~,~~~ 
AND THE DC OUTPUT CURRENT FOR THE i-=-=-: 
SINGLE PHASE BRIDGE CONFIGURA I 0!r 
T:ON ~POWER DISSIPATION EXPRESSE0120 
FOR EACH MOOUU"AND OCc~ 90' I / 
OUTPUT CURR!~+R'ESSED 
FOR THE PAIRI I IV 

. 60'/J / 

40 
11-30' /J / 

VJ 1/ 
30 

20 

10 

/ I/J '/ 
.I.'l; 

(~~ l/h V 
VA W 

,~ A ~ ,.. RESISTIVE, 360' 

'" o 
o 

I NDUC TI VE LOAD 

10 15 20 25 30 35 40 45 50 

DC OUTPUT CURRENT (AI 

MAXIMUM ON-STATE POWER DISSIPATION 
(THREE PHASE FULLWAVE RECTIFIED) 

80 

~ 70 
z 
g 

60 r-
;;r 
Ui 50 

'" 0 

co 40 
~ 
a? 30 
w 
r-
<t 20 r-

'" z 
10 0 

THE CURVES INDICATE THE RELATIONSHIP +---
BETWEEN THE ON-STATE POWER DISSIPA-
TION (PER MODULE) AND THE DC OUTPUT_120° 
CURRENT (FOR THREE MODULES) 

90''; f-f-IN THE THREE PHASE BRIDGE 
CONFIGURATION 

/ 
1 1 1 60' I 
1 1 1 

1 1 1 VY. 
11=30' VA' 

Z 1 

~ 
~ ~ 

/..~ ~0·.1 h~ 
~fI' RESISTIVE, INDUC-

~ TIVE LOAD 

10 20 30 40 50 60 70 80 

DC OUTPUT CURRENT (AI 

E 
w 
a: 
:::J 
r-
<t 
a: 
w 

~ 
r-
w 
vo 
<t 
u 

o~ 
w 
a: 
:::J 
r-
<t 
co 
w 

~ 
r-

iii 
<t 
u 

MITSUBISHI THYRISTOR MODULES 

TM2SDZ 

MEDIUM POWER GENERAL USE 
INSULATED TYPE 

LIMITING VALUE OF THE 
DC OUTPUT CURRENT 

(SINGLE PHASE FULLWAVE RECTIFIED) 

130 
THE CURVES INOICATA THE RELATIONSHIP 

125 

120 

115 

110 

105 

100 

95 

90 

85 

~ BETWEEN THE CASE TEMPERATURE AND 
~THE DC OUTPUT CURRENT (FOR TWO 

ELEMENTS) WHEN USED IN THE 

\" ~ """'.C ""'" ""m~ ~CONFIGURAT10N: , 

\ "{''''~ II II 

\ '\ "t'::" RES~~~'VE, 
'\ " ~ 

"{NDUCTIVE 
LOAD 

\ \ " "'-~ I" 111 30' ~O' 90' 12~' 180' 

1 1 

800 5 10 15 20 25 30 35 40 45 50 

DC OUTPUT CURRENT (AI 

LIMITING VALUE OF THE 
DC OUTPUT CURRENT 

(THREE PHASE FULLWAVE RECTIFIED) 

130 THE CURVES INDICATE THE RELATIONSHIP 

125 

120 

115 

110 

105 

100 

BETWEEN THE CASE TEMPERATURE AND THE 
"'~ OUTPUT CURRENT(FOR THREE MODULES) 

IN THE THREE PHASE ~ ~ 
~ CONFIGURATION 

~ lJkJ \ ,,~~ 360' 

r-\'-. 
RESISTIVE, 
INDUCTIVE 

r"\ 
LOADr-

~ 
\ '\ \" 

95 

90 

85 
r=30: 60' 9?" 12~' 

1 1 80 o 10 20 30 40 50 60 70 80 

DC OUTPUT CURRENT (AI 

• MITSUBISHI 
..... ELECTRIC' 



MITSUBISHI THYRISTOR MODULES 

TMSSDZ 

MEDIUM POWER GENERAL USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS 

limits 
Symbol Item Test conditions Unit 

Min Typ Max 

IAAM Repetitive peak reverse current TI=12S"C. VRRM applied - - 10 rnA 

lOAM Repetitive peak off·state current TI =12S"C • VORM applied - - 10 rnA 

VTM On-state voltage Ti=12S"C. ITM=16SA. instantaneous value - - 1 .35 V 

dv/dt Critical rate of rise of off-state voltage Ti=12S"C • VO=2!JVOAM 500 -( - V/J-lS 

VGT Gate trigger voltage Ti =2S"C • Vo=6V. RL=2Q - - 3.0 V 

VGO Gate non-trigger voltage Ti =12S"c. VO= 'I2VOAM 0.25 - - V 

IGT Gate trigger current TI =2S"C . Vo=6V. RL=2Q - - 100 rnA 

Rth(I-C) Thermal resistance Junction to· case - - 0.50 "C/W 

Rth(c-f) Contact thermal resistance Case to fin, with thermal compound - - 0.20 "C/W 

- I nsu [at ion resistance 
Measured with a 500V megohmmeter between 

10 - - MQ 
main terminal and case 
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MAXIMUM ON-STATE POWER DISSIPATION 
(SINGLE PHASE FULLWAVE RECTIFIED) 
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MITSUBISHI THYRISTOR MODULES 

TM55DZ 
MEDIUM POWER GENERAL USE 

INSULATED TYPE 

LIMITING VALUE OF THE 
DC OUTPUT CURRENT 

(SINGLE PHASE FULLWAVE RECTIFIED) 
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MITSUBISHI THYRISTOR MODULES 

TMSSDZ-24, -2H 

HIGH VOLTAGE MEDIUM POWER GENERAL USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS 

Limits 
Symbol Item Test cand itions 

Min Typ Max 

IAAM Repetitive peak reverse current Tj =125"C, VRRM applied - - 10 

lOAM Repetitive peak off-state current Tj =125"C, VORM applied - - 10 

VTM On-state voltage Tj=125"C , I TM =165A, instantaneous value - - 1.50 

dv/dt Critical rate of rise of off-state voltage Tj=125"C , VO=2!JVOAM 500 - -

VGT Gate trigger voltage Tj =25"C, Vo=6V, RL=2Q - - 2.0 

VGO Gate non-trigger voltage Tj=125"C, Vo= 'hVOAM 0.25 - -
IGT Gate trigger current Tj =25"C, Vo=6V, RL =2Q - - 100 

R,h{J-c) Thermal resistance Junction to case - - 0.50 

R,h(C-!) Contact thermal resistance Case to fin, with thermal compound - - 0.20 

- I nsulation resistance 
Measured with a 500V megohmmeter between 

10 - -main terminal and case 

PERFORMANCE CURVES 

3-16 
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MITSUBISHI THYRISTOR MODULES 

TMSSDZ-24, -2H 

HIGH VOLTAGE MEDIUM POWER GENERAL USE 
INSULATED TYPIE 

MAXIMUM ON-STATE POWER DISSIPATION 
(SINGLE PHASE FULLWAVE RECTIFIED) 
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MITSUBISHI THYRISTOR MODULES 

TM90DZ 

HIGH POWER GENERAL USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS 

limits 
Symbol Item Test conditions Unit 

Min Typ Max 

IRRM Repetitive peak reverse current Tj =125"C , VRRM applied - - 15 rnA 

IORM Repetitive peak off-state current Tj =125"C , VDRM applied - - 15 rnA 

VTM On-state voltage Tj=125"C , ITM=270A, instantaneous value - - 1. 30 V 

dv/dt Critical rate of rise of off-state voltage Tj = 125"C , VO=2!3VORM 500 - - Vips 

VGT Gate trigger voltage Tj=25"C , Vo=6V, RL=21l - - 3.0 V 

VGO Gate non-trigger voltage Tj =125"C, Vo= 'hvORM 0.25 - - V 

IGT Gate trigger current Tj=25"C , Vo=6V, RL=21l - - 100 rnA 

R, h(,-c) Thermal resistance Junction to case - - 0.30 'C/W 

R, h(c-f) Contact thermal resistance Case to tin, with thermal compound - - 0.20 'C/W 

- Insulation resistance 
Measured with a 500V megohmmeter between 

10 - - Mil main'terminal and case 

PERFORMANCE CURVES 
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RATED SURGE (NON-REPETITIVE) 
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MAXIMUM ON-STATE POWER DISSIPATION 
(SINGLE PHASE FULLWAVE RECTIFIED) 
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MITSUBISHITHYRISTOR MODULES 

TM90DZ 
HIGH POWER GENERAL USE 
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MITSUBISHI THYRISTOR MODULES 

TM90DZ-24, -2H 

HIGH VOLTAGE HIGH POWER GENERAL USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS 

Limits 
Symbol Item Test conditions 

Min Typ Max 

IRRM Repetitive peak reverse current Tj =12S"C , VRRM applied - - 15 

IORM Repetitive peak off-state current Tj=12S"c , VORM applied - - 15 

VTM On-state voltage Tj=12S"c , I TM =270A, instantaneous value - - 1.40 

dv/dt Critical rate of rise of off·state voltage Tj=12S"C , VO=2!JVORM 500 - -
VGT Gate trigger voltage Tj=25"C , Vo=6V, RL=2Q - - 2.0 

VGO Gate non-trigger voltage Tj =12S"C, VO=l!2VORM o .2S - -

IGT Gate trigger current Tj =25"C, Vo=6V, RL=2Q - - 100 

Rth(r' C ) Thermal resistance Junction to case - - 0.30 

Rth(c-f) Contact thermal resistance Case to fin, with thermal compound - - 0.20 

- I nsulation resistance 
Measured with a 500V megohmmeter between 

10 - -
main terminal and case 

PERFORMANCE CURVES 
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MITSUBISHI THYRISTOR MODULES 

TM90DZ.24, ·2H 

HIGH VOLTAGE HIGH POWER GENERAL USE 
INSULATED TYPE 

MAXIMUM ON'STATE POWER DISSIPATION 
(SINGLE PHASE FULLWAVE RECTIFIED) 
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MITSUBISHI THYRISTOR MODULES 

TM130DZ 
HIGH POWER GENERAL USE 

INSULA TED TYPE 

ELECTRICAL CHARACTERISTICS 

Limits 
Symbol Item Test conditions 

Min Typ Max 

IRRM Repetitive peak reverse current Tj =125t, VRRM applied - - 30 

IORM Repetitive peak off-state current Tj=125t, VORM applied - - 30 

VTM On-state voltage Tj=125t, I TM= 390, instantaneous value - - 1.30 

dv/dt Critical rate of rise of off-state voltage Tj=125t, VO='!3VORM 500 - -

VGT Gate trigger voltage Tj=25t, Vo=6V ,RL =2Q - - 3.0 

VGO Gate non-trigger voltage Tj=125t, Vo=1h VORM 0.25 - -
IGT Gate trigger current T, =25'C, Vo=6V, RL =2 Q - - 100 

R1h(,-o) Thermal resistance Junction to case - - 0.22 

R,h(o-I) Contact thermal resistance Case to fin, with thermal compound - - 0.05 

- I nsulation resistance 
Measured with a 500V megohmmeter between 

10 - -
main terminal and case 
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MAXIMUM ON-STATE POWER DISSIPATION 
(SINGLE PHASE FULLWAVE RECTIFIED) 
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MITSUBISHI THYRISTOR MODULES 

TM20RA 

MEDIUM POWER GENERAL USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS 

Limits 
Symbol Item Test conditions 

Min Typ Max 

IRRM Repetitive peak reverse current Tj=125"C , VRRM applied - - 4.0 

IORM Repetitive peak off-state current Tj=125"C , VDRM applied - - 4.0 

VTM,VFM Voltage drop Tj=125"C , I TM=I FM =60A, instantaneous value - - 1. 80 

dv/dt Critical rate of rise of off-state voltage Tj=125"C , VO=2!JVORM 500 - -

VOT Gate trigger v'oltage Tj=25"C , Vo=6V, RL=2Q - - 3.0 

VOO Gate non-trigger voltage T,=125"C , Vo= '/zVORM 0.25 - -
I.OT Gate trigger current Tj=25"C , Vo=6V, RL=2Q - - 50 

R'h (J·c) Thermal resistance Junction to case - - 1.0 

R,h(C'f) Contact thermal resistance Case to fin, with thermal compound - - 0:25 

- I nsulation resistance 
Measuredwith a 500V megohmmeter between 

10 - -main terminal and case 
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MAXIMUM POWER DISSIPATION 
(SINGLE PHASE FULLWAVE RECTIFIED) 
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MITSUBISHI THYRISTOR MODULES 

TM2SRZ 

MEDIUM POWER GENERAL USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS 

Limits 
Symbol Item Test conditions 

Min Typ Max 

IRRM Repetitive peak reverse current TI=125"C , VRRM applied - - 4.0 

IORM Repetitive peak off-state current Tj =125"C , VORM applied - - 4.0 

VTM, VFM Voltage drop Tj=125'C, I TM =1 FM =75A, instantaneous value - - 1.50 

dv/dt Critical rate of rise of off-state voltage Tj=125"C , VO=2!3VORM 500 - -

VGT Gate trigger voltage TI =25"C , Vo=6V, RL=2Q - - 3.0 

VGO Gate non-trigger voltage Tj =125"C, Vo= '/zVORM 0,25 - -

IGT Gate trigger current Tj=25"C , Vo=6V, RL=2Q - - 50 

Rth(l·e) Thermal resistance Junction to case - - 0.80 

Rth(e'l) Contact thermal resistance Case to tin, with thermal compound - - 0.20 

- I nsulation resistance 
Measured with a 500V megohmmeter between 

10 - -main terminal and case 
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MAXIMUM POWER DISSIPATION 
(SINGLE PHASE FULLWAVE RECTIFIED) 
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MITSUBISHI THYRISTOR MODULES 

TM55RZ 
MEDIUM POWER GENERAL USE 

INSULATED TYPE 

ELECTRICAL CHARACTERISTICS 

Limits 
Symbol Item Test conditions 

Min Typ Max 

IRRM Repetitive peak reverse current Tj=125"C , VRRM applied - - 10 

IORM Repetitive peak off-state current Tj=125"C , VOAM applied - - 10 

VTM, VFM Voltage drop Tj=125"C , ITM=I FM=165A, instantaneous value - - 1.35 ' 

dv/dt Critical rate of rise of off-state voltage Tj=125"C , VO=2!3VORM 500 - -
VGT Gate trigger voltage Tj=25"C , Vo=6V, RL=2Q - - 3.0 

VGO Gate non-trigger voltage Tj=125"C , VO='hVORM 0.25 - -
IGT Gate trigger current TI=25"C , Vo=6V, RL=2Q - - 100 

R,h(j-c) Thermal resistance Junction to case - - 0.50 

R,h(c-f) Contact thermal resistance Case to fin, with thermal compound - - 0.20 

- Insulation resistance 
Measured with a 500V megohmmeter between 

10 - -main terminal and case 
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MAXIMUM POWER DISSIPATION 
(SINGLE PHASE FULLWAVE RECTIFIED) 
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MITSUBISHI THYRISTOR MODULES 

TMSSRZ-24,· -2H . 

HIGH VOLTAGE MEDIUM POWER GENERAL USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS 

Limits 
Symbol Item Test conditions 

Min Typ Max 

'RRM Repetitive peak reverse current Tj~125'C. VRRM applied - - 10 

IORM Repetitive peak off-state current Tj ~125'C. VORM applied - - 10 

VTM. VFM Voltage drop Tj=125'C • ITM. I FM ~165A. instantaneous value - - 1.50 

dv/dt Critical rate of rise of off-state voltage Tj~125'C • Vo~2hVORM 500 - -

VGT Gate trigger voltage Tj~25°C • Vo~6V. RL~2Q - - 2.0 

VGO Gate non-trigger voltage Tj ~125°C. VO=l!2VORM 0.25 - -

IGT Gate trigger current Tj=25'C • Vo~6V. RL~2Q - - 100 

RthC,'c) Thermal resistance Junction to case - - 0.50 

Rth(c·f) Contact thermal resistance Case to fin, with thermal compound - - 0.20 

- I nsulat ion resistance 
Measur-ed with a 500V megohmmeter between 
main terminal and case 10 - -
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3-46 

MITSUBISHI THYRISTOR MODULES 

TMSSRZ-24, -2H 

HIGH VOLTAGE MEDIUM POWER GENERAL USE 
INSULATED TYPE 

MAXIMUM POWER DISSIPATION 
(SINGLE PHASE FULLWAVE RECTIFIED) 

LIMITING VALUE OF THE 
DC OUTPUT CURRENT 

(SINGLE PHASE FULLWAVE RECTIFIED) 
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MITSUBISHI THYRISTOR MODULES 

TM90RZ 

HIGH POWER GENERAL USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS 

Symbol Item 
Limits 

Test conditions 
Min Typ Max 

IRAM Repetitive peak reverse current Tj",,125"C, VRRM applied - - 15 

lOAM Repetitive peak off-state current Tj=125"C, VORM applied - - 15 

VTM, VFM Voltage drop Tj=125"C , ITM, I FM = 270V, instantaneous value - - 1.27 

dv/dt Critical rate of rise of off-state voltage Tj=125"C , VO=2!3VOAM 500 - -

VGT Gate trigger voltage Tj =25"C, Vo=6V, RL=2Q - - 3.0 

VGO Gate non-trigger voltage Tj = 125"C , VO='/zVORM 0.25 - -

IGT Gate trigger current Tj =25'C, Vo=6V,RL=2Q - - 100 

R'h(l-c) Thermal resistance Junction to case - - 0.30 

R'h(c") Contact thermal resistance Case to fin, with thermal compound - - 0.20 

- I nsulation resistance 
Measured with a 500V megohmmeter between 

10 - -main terminal and case 

PERFORMANCE CURVES 
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MAXIMUM FORWARD CHARACTERISTICS 
RATED SURGE (NON-REPETITIVE) 
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MITSUBISHI THYRISTOR MODULES 
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HIGH POWER GENERAL USE 
INSULATED TYPE 
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MITSUBISHI THYRISTOR MODULES 

TM90RZ-24, -2H 

HIGH VOLTAGE HIGH POWER GENERAL USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS 

Limits 
Symbol Item Test conditions 

Min Typ Max 

IAAM Repetitive peak reverse current Tj=125"C, VRRM applied - - 15 

lOAM Repetitive peak off-state current Tj=125"C, VORM applied - - 15 

VTM, VFM Voltage drop Tj=125"C , I TM, I FM = 270A, instantaneous value - - 1.40 

dv!dt Critical rate of rise of off-state voltage Tj=125"C , VO=2/3VOAM 500 - -

VGT Gate trigger voltage Tj =25"C , Vo=6V, RL=2Q - - 2.0 

VGO Gate non-trigger voltage Tj =125"C , Vo= '/'VOAM 0.25 - -
IGT Gate trigger current Tj =25"C, Vo=6V, RL=2Q - - 100 

Rthq-c) Thermal resistance Junction to case - - 0.30 

Rth(c-f) Contact thermal resistance Case to fin, with thermal compound - - 0.20 

- I nsulation resistance 
Measured with a 500V megohmmeter between 

10 - -
main terminal and case 

PERFORMANCE CURVES 
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MAXIMUM FORWARD CHARACTERISTICS 
RATED SURGE (NON-REPETITIVE) 

CURRENT 

~ 
t­
Z 
w 
a: 
a: 
::J 
U 

2 
w 

'" « 
t-
...J 
0 
> 
w 
t-
« 
'" 

10 3 

7 

~:-r-- TI 125'C 

3 
2 /'" 

10 
, / 
7 / 
5 
4 
3 

! 

1 
V 

10 
7 
5 

10 ° 
0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 

VOLTAGE OROP IVI 

GATE CHARACTERISTICS 

4 
3 
2 I I I 

10 

I--VFGM~ 10V 

, !fTIII I I 
7 
5 
4 
3 
2 

10° 
7 
5 
4 
3 
2 

10-1 

7 
5 

"- PGM~5.0W 
VGT=2.0V~ 

<-PG(AVI-

JI 0_50W~ ~-

IGT=J II ~-
I' 

i=':=100mA 
:;;-
i;"'-

I 11. -
f--TI '25°C 

VGD~0.25V 

410 1 2 3 4 5 7 10' 2 3 4 5 7 103 2 3 4 5 7 10' 

GATE CURRENT ImAI 

~ 
t­
Z 
w 
a: 
a: 
::J 
U 

w 
> 
i= 
i= 
i(l 
w 
a: 
Z 
o 
S 
w 

'" a: 
::J 
U) 

2000 

1800 

1600 

1400 

1200 

1000 

800 

600 

400 

20 a 
a 

'" r--.. 
l'i' 

r-.. 
......... ........ 

r--. r--

2 3 4 5 7 10 20 304050 70 100 

CYCLES AT 60Hz 

MAXIMUM TRANSIENT THERMAL 
IMPEDANCE (JUNCTION TO CASE) 

100 2 345710' 
~ 0.40 !J 
0::: 
w 
U 
Z 

S 
w 

~ 
...J 
« 
2 
a: 
w 
I 
t-
t­
Z 
w 
in 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

~ 0.05 
a: 
t- a 

V 
I/;- ,/ 

~ 

/ 
'l 

V 
V -

-10 3 2 3 4 5 7 10 ' 2 3 4 5 7 10 I 2 3 4 5 7 100 

TIME Is) 

'. MITSUBISHI 
"ELECTRIC 

Unit 

mA 

mA 

V 

V!/.lS 

V 

V 

'mA 

"C!W 

"C!W 

MQ 



MITSUBISHI THYRISTOR MODULES 

TM90RZ-24, -2H 

HIGH VOLTAGE HIGH POWER GENERAL USE 
INSULATED TYPE 

MAXIMUM POWER DISSIPATION 
(SINGLE PHASE FULLWAVE RECTIFIED) 

LIMITING VALUE OF THE 
DC OUTPUT CURRENT 

(SINGLE PHASE FULLWAVE RECTIFIED) 
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MITSUBISHI THYRISTOR MODULES 

TM130RZ 

HIGH POWER GENERAL USE 
INSULATED TYPE 

ELECTRICAL CHARACTERISTICS 

Limits 
Symbol Item Test conditions 

Min Typ Max 

IAAM Repetitive peak reverse current Tj =125"C, VRRM applied - - 30 

lOAM Repetitive peak off-state current Tj=125"C, VORM applied - - 30 

VTM, VFM Voltage drop Tj=125"C , I FM =1 FM = 390A, instantaneous value - - 1.30 

dv!dt Critical rate of rise of off-state voltage Tj=125"C , Vo=2!JVoAM 500 - -

VGT Gate trigger voltage Tj=25"C , Vo=6V, RL=2Q - - 3.0 

VGo Gate non-trigger voltage Tj =125"C , Vo='!2VoAM 0.25 - -

IGT Gate trigger current Tj=25"C , Vo=6V, RL=2Q - - 100 

R,h(j'C) Thermal resistance Junction to case - - 0.22 

R,h(c-f) Contact thermal resistance Case to fin, with thermal compound - - 0.05 

- I nsulation resistance 
Measured with a 500V megohmmeter between 10 - -main terminal and case 
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MAXIMUM POWER DISSIPATION 
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PERFORMANCE CURVES 

MAXIMUM FORWARD CHARACTERISTICS 
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MITSUBISHI DIODE MODULES 

RMI0TA 

MEDIUM POWER GENERAL USE 
INSULATED TYPE 

MAXIMUM POWER DISSIPATION 
100 

80 

1/ 

60 J 
I V 

40 V 
V 

20 / 
/ 

lL' 
10 20 30 40 50 

DC OUTPUT CURRENT (AI 

ALLOWABLE AMBIENT TEMPERATURE 
VS. DC OUTPUT CURRENT 

140 

BE210 FIN, 3.7m/s 
AVERAGE AIR FLOW 

120 
, 

'-... 
" 100 

80 

60 

10 15 20 25 

DC OUTPUT CURRENT (AI 

POWER MODULE MOUNTING EXAMPLE 

4-4 
• MITSUBISHI 

..... ELECTRIC 



PERFORMANCE CURVES 

MAXIMUM FORWARD CHARACTERISTICS 
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MITSUBISHI DIODE MODULES 
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MITSUBISHI DIODE MODULES 

RM30TA 

MEDIUM POWER GENERAL USE 
INSULATED TYPE 

PERFORMANCE CURVES 
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MITSUBISHI DIODE MODULES 

RM30DZ 

MEDIUM POWER GENERAL USE 
INSULATED TYPE 

PERFORMANCE CURVES 
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MITSUBISHI DIODE MODULES 

RM60[2)i~ 

MEDIUM POWER GENERAl!... lUJl3L:' 
INSULATED TV[?)l;: 

PERFORMANCE CURVES 
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MITSUBISHI DIODE MODULES 

RM60DZ-24, -2H 

HIGH VOLTAGE MEDIUM POWER GENERAL USE 
INSULATED TYPE 

PERFORMANCE CURVES 
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MITSUBISHI DIODE MODULES 

RMIOODZ 

HIGH POWER GENERAL USE 
INSULA TED TYPE 

PERFORMANCE CURVES 
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MITSUBISHI DIODE MODULES 

RMI00DZ-24, -2H 

HIGH VOLTAGE HIGH POWER GENERAL USE 
INSULATED TYPE 

PERFORMANCE CURVES 
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MITSUBISHI HYBRID ICs 

MS721SL 

HYBRID IC FOR DRIVING TRANSISTOR MODULES 

MAXIMUM RATINGS (T a =-20-+70'C, unless otherwise specijied) 

Symbol Items Conditions Ratings 

Vee 14 
Supply voltage 

VEE -5 

\\ INPUT voltage -1-+5 

IOH tw=10,us, f=2kHz -1 
OUTPUT current 

IOLP 1 O,us, 2kHz . 3 * 
VISO Isolation voltage 60Hz, Ta=2S'C 1500 ** 
Ts 

Operating Temperature 
Substrate -20-+100 

Ta Ambient -20- + 70 

* : Pulse width 1 OJ,Ls. f=2kHz. 

* * : Sinusoidal wave form 60Hz, 1 minute, T a""25 ~C 

ELECTRICAL CHARACTERISTICS (T a =25'C, Vee=10V, VEE= 3V, unlessotherwisespecijied) 

Symbol Items 

IIH .. H" input current 

IOH .. H" output current 

IOLP .. L" output peak current 

Pd Internal power dissipation 

t PLH .. L - H" propagation delay time 

t r "L-H" rise time 

t PHL "H- L" propagation delay time 

t f .. H- L" fall time 
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VI=SV - 10 -

Vo=1.6V, Rex! =9 Q - -0.9 -

R2= 1 Q, Cex! =10,uF - 2 -

IOH=-0.9A, IOLP=2A, f=2kHz, 
-

D.F.=50% 
- 0.33 -

VI=0~4V, Ts=100"C - - 10 

VI=0~4V, Ts=100"C - - 1 

VI=5~OV, Ts=100"C - - 15 

VI=5~OV, Ts=100"C - - 3 
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MITSUBISHI HYBRID ICs 

MS721Sl 

HYBRID IC FOR DRIVING TRANSISTOR MODULES 

POWER DISSIPATION OF Rext VS. 
DUTY FACTOR 

OUTPUT CHARACTERISTIC OF FULL WAVE 
RECTIFYING CIRCUIT WITH CENTER·TAPPED 
TRANSFORMER (FOR REFERENCE) 

~ 10 
CONOltOI~ I I 

14 

~ 
~ 
a: 
CL 
o 
z 
o 
t-
~ 
Vi 
Vl 

o 
a: 
ill 
S :r 
ill 

" <1: 
a: 
w 
> 
<1: 

Vcc=10V, VEE=-3V 
T~PIC1L Vo=1.6V I 
EXAMPLE t--
~ 

IOH=-0.9A LV' 
FORQM5dD~ 

V 

~ 12 

0 
> 
ill 

10 " <1: 
t-
..J 
0 
> 

" ~~~CI~UDE r-= -r-.:::: t-S I-
r-- Vo 

6 

1/ V 
V I<'" V 

LV b:::.- V I~H=-0.45A 

t-
OJ 
a.. 
t-
OJ 
0 

2 

o V l.? FOt Qr30~Y 
4 

o 20 40 60 80 100 o 0.2 0.4 0.6 0.8 1.0 

"H" DUTY FACTOR D.F. (%) 

100V3 

AC~ 

60Hz 

SR 1FM-2X4 1500 

AVERAGE LOAD CURRENT IL IAAVE) 

T av, 1A X2 CENTER·TAPPED TRANSFORMER 

C,: 4700",F, C2: 470",F 
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MITSUBISHI HYBRID ICs 

MS721SL 

HYBRID Ie FOR DRIVING TRANSISTOR MODULES 

RECOMMENDED OPERATING CONDITION 
When driving OM50DY·H or OM30DY·H, 

Symbol Items 

Vee Supply voltage 

VEE Supply voltage 

V,H "H" I nput voltage 

VOH " H" Output voltage 

VOL " L" I nput voltage 

Rext 

R2 

R, 

D2 

Cox! 

C, 

C2 

f 

Note: Data shown in ( ) are available for QM30DY·H. 

Min 

9 

-2.5 

4 

1.4 

-2 

-

-

-

-

10 * 

-

-

-

Nom Max Unit 

10 11 V 

-3 -4 V 

- 5 V 

1.6 2.1 V 

- - V 

9Q,10W 

G~,n 
- Q 

1 (3.3) - Q 

150 - Q 

MZ303 - -

- - .uF 

4700 
- .uF 

(3300) 

470 - .uF 

- 2 kHz 

: The equivalent series resistor ESR of this capacitor decreases t~e sink current iOLP especially at low temperature, 
We found the following capacitors are usable. 

for {T,;;,-20°C ...... RU50WV IOplrnln. ELNA CO. LTD. 
T,;;' O°C ........ RB·LL50WV 22 pF min. 

ADVICE ON PCB PATTERN LAYOUT 
(1) The auxiliary resistor Rext and Rl dissipate large 

power, so you should be careful not to heat M57215L 
by radidant heat from these hot devices, 

(2) The capacitor Cext should be arranged close by pin 3 
and pin 4 to avoid false operation, which may be 
induced by abrupt change of the load impedance. 
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