























MITSUBISHI POWER MODULES

APPLICATION OF TRANSISTOR MODULES
TO AC MOTOR CONTROLLERS

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

(1) AC 220V line

Motor rating

Inverter rating

For rectifier

For éapacitor discharger

For inverter

(kW) (kVA) Diode Modules Transistor Modules Transistor Modules

1.1 1.5 RM10TA-H QM 15HB-H QM15DX-H X3 or QM15TB-H
1.5 2.0 RM10TA-H QM15HB-H QM20DX-H X3 or QM20TB-H
2.2 3.0 RM15TA-H QM15HB-H QM30DY-H X3

3.7 5.0 RM30TA-H QM30HB-H QM50DY-H X3

5.5 7.5 RM30TA-H - QM50HB-H QM75DY-H X3

7.5 10 RM30TA-H QMS50HB-H QM100DY-H X3

1" 15 RM60DZ-H X3 QM100HA-H QM150DY-H X3
15 20 RM60DZ-H X3 QM100HA-H QM200HA-H X6
18.5 25 RM100DZ-H X 3 — QM300HA-H X6
22 30 RM100DZ-H X3 — QM300HA-H X6
30 40 RM100DZ-HX2P X3 — QM200HA-H X 2P X6
37 50 RM100DZ-HX2P X3 — QM300HA-H X2P X6

W AC 440V line

Motor rating

Inverter rating

For rectifier

For capacitor discharger

For inverter

(kW) (kVA) Diode Modules Transistor Modules Transistor Modules
3.7 5.0 RM60DZ-2H X3 - QM30DY-2H X3
5.5 7.5 RM60DZ-2H X3 - QM50DY-2H X3
7.5 10 RM60DZ-2H X3 - QM50DY-2H X3

1 15 RM60DZ-2H X3 —_ QM75DY-2H X3

15 20 RM60DZ-2H X3 — QM100DY-2H X3

18.5 25 RM60DZ-2H X3 — QM150DY-2H X3

22 30 RM60DZ-2H X3 — QM150DY-2H X3

30 40 RM100DZ-2H X3 — QM200HA-2H X6

37 50 RM100DZ-2H X3 — QM300HA-2H X6

45 60 RM100DZ-2H X3 — QMB300HA-2H X6

55 75 ‘RM100DZ-2H X 2P X3 — QM200HA-2H X 2P X6

75 100 RM100DZ-2H X 2P X3 —

QM300HA-2H X 2P X6
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MITSUBISHI TRANSISTOR MODULES

QM10HB-2H

DRIVE USE FOR HIGH POWER TRANSISTOR
‘ INSULATED TYPE

ELECTRICAL CHARACTERISTICS (1j=25c)

Characteristics
Symbol ftem Test conditions Unit
Min Typ Max
lcEx Collector cutoff current Vce=1000V, Vgg=—2V — — 1 mA
leBO Emitter cutoff current Veg=7V _ — 150 mA
—Vceo Collector-emitter reverse voltage —Ilgc= A (diode forward voltage drop) — — . — \%
VGE (sat) Collector-emitter saturation voltae I1c=5A, Ig=1A — — 0 V2
VEBE (sat) Base-emitter saturation voltage Ic=5A, Ig=1A —_ — 1.5 \
hee DC current gain Ic=5A, Vgg=1.0V 5 — — —
ton — —_ 1.5 #s
ts Switching time Voo =600V, Ic=5A, Ig1=—Ig=1A [ — 7 us
tf — — 2 us
Rth(j-0) . Transistor part, junction to case X — — 1.2
Thermal Tesistance T /W
Rth(j-0) Diode part, junction to case _ _ _
Rth(c-1) Contact thermal resistance Case to fin, conductive grease applied —_ — — C/W

PERFORMANCE CURVES

COMMON EMITTER OUTPUT SATURATION VOLTAGE CHARACTORISTICS

CHARACTERISTICS Ve (sat), Vge(sat) VS. I¢
16 T 101 -
— ° 1T
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_ Ig=1.0A
z | ] s H
o 12 18=2.0A—] s
- — | : s
zZ 10 /‘// lB=1.5A— g 2
N . w
g 8 /] — Ig=1.0A g
B=1. — [
o > 10 v
- /4 ‘ | = ; BE (sat) L
S 5 /
[ T 3 5
Q .1l —11=0.5A w
] ] Il
| 4 > 3
: ] .y,
© 2 18=0.2A 2 CE (sat
T T
Ig=0.1A //
0 . | | 10-1
0 1 2 3 4 5 6 7 8 107 2 3 5 7100 2 3 5 7 10!
COLLECTOR-EMITTER VOLTAGE Vg (V) COLLECTOR CURRENT Ic (A)
DC CURRENT GAIN VS.
COLLECTOR CURRENT
2
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7 Vge=1.0V]
< 5
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& 2 Tj=125°C
z 14/
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* COLLECTOR CURRENT I¢ (A)
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MITSUBISHI TRANSISTOR MODULES

- QM15HA-H

MEDIUM POWER SWITCHING USE

INSULATED TYPE

ELECTRICAL CHARACTERISTICS (Tj=25C)

. Characteristics
Symbol Item Test conditions Unit
Min Typ Max

lcex Collector cutoff current Vee=Vcex, Vee=—2V — — 1 mA
lcBo Collector cut off current Ves=Vceo, emitter open — — 1 mA
lEBO Emitter cutoff current VeEg=17V, collector open — — 50 mA
VGE (sat) Collector-emitter saturation voltage lc=15A, 1g=0.3A — — 2:0 \
VBE (sat) Base-emitter saturation voltage Ic=15A, Ig=0.3A — — 2.5 \%
~Vogo | gl mere v lo=154 — = s |
hre DC current gain Ic=15A, Vge=2V/5V 50,7100 — — —
ton Turn-on time 1g1=0.3A, Vgc=300V, Ic=15A — — 1.5 us
tg Storage time :/?;10==03bi)A\/’, IIB;:_I_SZ' 3A - — 8 u“s
te Fall time i/B(;]C:=03'(?(;A\/‘ ,I :aéz 1_50A 3A — — 3 "s
Rth (j-c) Thermal resistance (Transistor part) junction to case — — 1.2 T/W
Rth(j-c) - Thermal resistance (Diode part) junction to case —_ — 2.5 CT/W
Rth(c-f) Contact thermal resistance Case to fin, conductive grease applied — — 0.4 °C/W

PERFORMANCE CURVES

COMMON EMITTER OUTPUT

CHARACTERISTICS
25 T 5/‘&
\ng"'
_ _—
< 20
;" p.
0.2A
Sl
£ |~
S 10 V 0.05A
/ -
- I
§ 5 ol.ozl-‘;
- I
;// T| = 25°C
1
%% 1 2 3 4 5

COLLECTOR-EMITTER VOLTAGE V¢e (V)

DC CURRENT GAIN VS.
COLLECTOR CURRENT
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1
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L
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1
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COLLECTOR CURRENT I¢. (A)
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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
consisting of one Darlington 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 hgg 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=25C)

OUTLINE DRAWING  Dimensirs
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CIRCUIT DIAGRAM
c

E

Accessory: 3 pieces of M4 x 10 screws.

- Symbol Item Conditions Ratings Unit
Vceo(sus)| Collector-emitter voltage lc=1A, base open 450 \%
VGeEX (susﬁ Collector-emitter voltage Ic=30A, Igz=—5A 500 \Y

VCEX Collector-emitter voltage Vge=—2V 600 \%
\/CBO Collector-base voltage Emitter open 600 \%

VeBO Emitter-base voltage Collector open 7 \Y]

Ic Collector current DC 30 A

¢ (pulse) Collector current tw=1ms 60 A

Pc Collector dissipation Tc=25T 250 w

Is Base current DC 1.8 A

1600 Reverse coI‘Iector current e 30 A

(forward diode current)

—lcsm (F;Z\:‘jlr:ds::g?j:l;:rerr;” :’:::; :\2::) of one cycle of 60Hz 200 A
VisoL Isolation voltage AC for 1 minute 2000 \
Tj Junction temperature —40~ +150 <
Tstg Storage temperature —40~+125 T

Recommended value (12kg-cm)
Main terminal screw M4 10~15
- Mounting torque Recommended value (17kg=cm) kg-om
Mounting screw M5 15~20
— Weight Typical value 90 g
MITSUBISHI
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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 hgg .allows compact base driving circuits.

® A low saturation voltage makes the device ideal for switching
applicatioms. V

OUTLINE DRAWING  Ormersons
53.5
43.3+0.2
8,..8
?i—:[ @ i o
#5.3 \ _Fi_i

® The high-speed feedback diode is included. Nt 8
u
® The main electrodes and metallic case are insulated to allow several a5 <<
transistor modules to be mounted on the same heat-sink. =\, T
\ ~
APPLICATIONS : n
. . o
Inverters for AC motor controllers, power supplies for DC motor control, 8 NAME PLATE 2~
regulated AC and DC power supplies. — T = —
CIRCUIT DIAGRAM
c
BO—
A
ld
T
E
Accessory: 3 pieces of M4 x 10 screws.
MAXIMUM RATINGS (Tj=25)

Symbol Item Conditions Ratings Unit
Veeo (sus)| Collector-emitter voltage Ic=1A base open 450 \2
VeEX (sus)| Collector-emitter voltage Ic=50A, Ige=—7A 500 \%

VcEx Collector-emitter voltage Vge=—2V 600 \%
Veeo Collector-base voltage Emitter open 600 \
VEBO Emitter-base voltage E Collector open 7 \Y
Ic Collector current DC 50 A
Ic (puise) | Collector current tw=1ms 100 A
Pc Collector dissipation Tc=25TC 310 w
Is Base current DC 3 A
; Reverse collector current

~lcwmo (forward diode surge current) 50 A
_ Reverse surge current P half

lcsm (forward diode current) eak value of one cycle of 60Hz (half wave) 500
VisoL Isolation voltage AC for 1 minute 2000 \
Tj Junction temperature —40~ +150 °
Tstg Storage temperature — 40~ +125. K

Recommended value (12kg-cm) Main terminal screw M4 10~15
_ Mounting torque kg-cm
Recommended value (17kg-cm) Mounting screw M5 15~20
=~ Weight Typical value 90 g
MITSUBISHI
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MITSUBISHI TRANSISTOR MODULES

QM100HC-M

HIGH POWER SWITCHING USE
NON-INSULATED TYPE

DESCRIPTION
Mitsubishi Type QM100HC-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 hgg 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 QM100HD-M without feedback diode is available

MAXIMUM RATINGS (Tj=25C)

OUTLINE DRAWING Dimensions
53.5
43.3+0.2
33
8,8
A L igIIN
<« < 1N H )
Q= TKD{ o
1/ “re
5.3
10.5
M5 Nut
—l
@
~ <

CIRCUIT DIAGRAM

¢

Accessory : 2 pieces of M5x 12 hexagon

head bolts.

Symbol Item Conditions Ratings Unit
VGceo(sus)| Collector-emitter voltage Ic= 1A, base open 300 \4
Veex (sus)| Collector-emitter voltage Ic=100A, Igz=—5A 350 \%

VeEX Collector-emitter voltage Vgg=—2V 350 \4
Veeo Collector-base voltage Emitter open 400 \
VERO Emitter-base voltage Collector open 10 .V
Ic Collector current DC 100 A
IC(putse) | Coltector current tw=1ms 200 A
Pc Collector dissipation Tc=25C 420 w
Is RBase current DC 3 A
—lc(pc) | Reverse collector current DC (forward diode current) 100 A
—lcsm Reverse surge collector current T::Il; Vwaa,j:) E:];;rnweai;cc:?oodfez?):ze current) 1000 A
Tj Junction temperature —40~ +150 T
Tstg Storage temperature —40~+125 c
— Mounting torque Main terminals M5 screw / MS mounting screw 15~20 kg-cm
— Weight Typical value 87 g
MITSUBISHI
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: MITSUBISHI TRANSISTOR MODULES

QVM100HY-H

HIGH POWER SWITCHING USE
INSULATED TYPE

DESCR'PT'ON . 'Dimensions
Mitsubishi Type QM100HY-H is a high-power transistor module which is OUTLINE DRAWING in mm
designed for use in switching applications. It is an insulated device 9aMAX
consisting of one Darlington transistor with a high-speed feed back diode. ) 80+0.25 L2
The rated collector current is 100A and the rated collector-emitter voltage - 20 207 2-46.5
is 450V. o ¢ N - - )
£ =Lreh ) el
FEATURES , - o ||+ ol
® A high hgg allows compact base driving circuits. -
® A low saturation voltage makes the device ideal for switching o
applications. s Tab
® The high-speed feedback diode is included. ] \rl —‘{—5
® The main electrodes and metallic case are insulated to allow several I | e
transistor modules to be mounted on the same heat-sink without the § - L_1j , i f_ﬁ Q
need to insulate them individually. =l & =+ =
APPLICATIONS
Inverters for AC motor controllers, power supplies for DC motor control, CIRCUIT DIAGRAM
regulated AC and DC power supplies. CL ET co
) 4
L——oF;
B1

Accessory : 3 pieces of hexagon head bolts (M5x 12)

MAXIMUM RATINGS (Tj=25C)

Symbol Item Conditions Ratings Unit
Vceo (sus)| Collector-emitter voltage Ilc=1A, base open 450 \Y
VCEX (SUS) Collectorefnitter voltage ! Ic=100A, Ig = —5A 500 \Y

VGCEX Collector-emitter voltage VBe=—2V 600 \
Veeo Collector-base voltage Emitter open 600 \%
VEBO .Emit!er-base voltage 7 \
Ic Collector current DC 100 A
Ic(putse) | Collector current tw=1ms 200 A
—lc(pc) | Reverse collector current DC (forward diode current) 100 A
Pc Collector dissipation Tc=25°C, per one transistor 620 w
Ig Base current ) 6 A

Peak value of one cycle of 60Hz

—lomsm | Reverse surge collector current (half wave) (forward diode surge current) 500 A
Tj- Junction temperature . —40~ +150 T
Tstg Storage temperature —40~+125 c
VisoL Isolation voltage AC for 1 minute 2000 \Y
— Mounting torque Main terminals M5 screw / M6 mounting screw 15~20,720~30 kg-cm
- Weight Typical value 210 g

MITSUBISHI
2—14 ELECTRIC



MITSUBISHI TRANSISTOR MODULES

- QM200HA-H

HIGH POWER SWITCHING USE

INSULATED TYPE

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 hgg 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)

OUTLINE DRAWING  Dimensions
9SMAX
6 80+0.25 6
23 23 23.5 |l 4-¢5.5
L/ [%
|8 CUN AR L
s 7 S @
b1 ) ¥ Y Plle,
3|2 ? BiX By ©
{. ;: :\-.l
| |
M5 Nut 110
Tab, 0.5

i

~

| [ | =

30MAX

CIRCUIT DIAGRAM

4

011 Eqo- &_I C

o
BiX AL

oE1

Accessory : 3 pieces of hexagon head bolts (M5x 12)

2—16

ELECTRIC

Symbol Item Conditions Ratings Unit
Vceo(sus)| Collector-emitter voltage lc=1A, base open 450 \Y
Vcex (sus)| Collector-emitter voltage 1c=200A, Ig=—TA 500 \%

Veex Collector-emitter voltage Vee=—2V 600 \Y
Veeo Collector-base voltage Emitter open 600 \%
VEBO Emitter-base voltage Collector open 7 \Y
lc Collector current DC 200 A
1G (pulse) Collector current Pulse width 1ms 400 A
—lc(pc) | Reverse collector current DC (forward diode current) 200 A
Pc Collector dissipation Tc=25C 1240 w
Is Base current DC 10 A
—lcosm Reverse surge collector current {::: ::IVL: :)f;?v’::rzy;:zgef :,0,-:: current) 2000 A
Tj Junction temperature —40~ +150 T
Tstg Storage temperature —40~ +125 c
VisoL Isolation voltage AC for 1 minute 2000 \
— Mounting torque fri:frioirf:;fr:;::fav:éur:;Z:?i;;ﬂ;lrew M5 15~20 kg-om
— Weight Typical value 400 g
MITSUBISHI




MITSUBISHI TRANSISTOR MODULES

QM200HA-H

HIGH POWER SWITCHING USE
INSULATED TYPE

SWITCH TIME VS.

SATURATION CHARACTERISTICS COLLECTOR CURRENT
107 102 T TTIT.T
T Py, 7 Tj=25°C
7f—Tj=25C Ig=2.5A_] _ 5 )
sl _Tj=125C === g 4
4 w 2
S 3 Vge (sat) 5 o tg
3 ? ' z 1 = [~
K] - 5
w - S
2 o= . w3
= ; =~ Vce (sat) _| = 2
8 PR B e © ton | L1
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e 5 Z 100 —
> 5 1 7
3 = : a y 4
2 3 g J t
101 1071
10! 2 3 5 71 102 2 3 5 7 103 100 23 5710 23 57102 2 3 57103
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109 ' m i
7 103
TS 7 [ 11
: & : 5
z 3 @ — 4 5]
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w 7 L"\\\w z 7 (¢
o« 5 /O; N w \
o 4 & e 5 \ N\
=] — o5 N o 2
3 3bTe=25C s \C
o«  2|—REPETITIVE \ o 3 \
o \ g 2 \
e 1)
o 10! m = 1
] \ o 10 AV
3 7 w 7
E") 5 5 5—Tc=25C
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3 N © 3
3 N
HAN ? /
100 100
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COLLECTOR-EMITTER VOLTAGE Ve (V) COLLECTOR-EMITTER VOLTAGE Vce (V)
\ TRANSIENT THERMAL IMPEDANCE
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COLLECTOR-EMITTER VOLTAGE Ve (V) TIME (sec)
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MITSUBISHI TRANSISTOR MODULES

QM200HA-2H

HIGH VOLTAGE HIGH POWER SWITCHING USE

INSULATED TYPE

ELECTRICAL CHARACTERISTICS (Tj=25¢C)

Characteristics .
Symbol Item Test conditions Unit
Min Typ Max
1cEX Collector cutoff current Vce=1000V, Vge= —2V — —_ 4 mA
lego Emitter cutoff current Veg=17V — — 800 mA
VGE (sat) | Collector-emitter saturation voltae 1c=200A, Ig=4A — — 2.5 \%
VBE (sat) | Base-emitter saturation voltage Ic=200A, Ig=4A —_ — 3.5 \
—VcEo Collector-emitter reverse voltage —1c=200A (diode forward voltage drop) — — 1.8 \%
hee DC current gain Ic=200A, Vce=2.8V/5V 75/ 100 — — —
ton . — — 3.0 “S
ts Switching time Veo=600V, Ic=200A, Ig1=—Ig2=4A —_ —_ 15 s
tf ' - — 3.0 us
Rth(j-c) Transistor part, junction to case — — 0.08
Thermal resistance ——— °C/W
Rth(-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 °C/W

PERFORMANCE CURVES

COMMON EMITTER OUTPUT

DC CURRENT GAIN VS.

ELECTRIC

CHARACTERISTICS COLLECTOR CURRENT
- T " 238
300f-Tj=25C I j=25C—|
i = o= s -——-Tj=125°C
P B 3 -
< P YT L 2 L} Voe=—5V]
) / 2 3 /”"“ \{
PN 10
S 200 4 LI e 4 '
g /1 LT S s y .
£ /i —— = 4 Bl
[} /4’ - /'fsA o 2 Vce=2.5V—
S P — < 4
5 100 /// 8 102 \
o /// 8} 7 “
i} a} 5 t
9 4 \
o 3 ¥
2
0 1
0 1 2 3 4 5 100 2 345710" 2 3457102 2 3457103
COLLECTOR-EMITTER VOLTAGE Ve (V) COLLECTOR CURRENT I¢ (A)
SWITCHING TIME VS.
COLLECTOR CURRENT SATURATION CHARACTERISTICS
102 T T 102
7 Tj=25"C4+ 7 TI 25(;_._
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7 ‘:} Ig1=1g2=4.0V 3
2 2 = 2
= ts 2.
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2 107' 3 07 /
s .
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= \f A y © =Tt
g 100 N w 100 Ve (sat)
= 7 ton > 7
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107! 101
100 2 345 710! 2 3457 102 2 345 7103 100 2 345 7107 2 345 7102 2 3457103
COLLECTOR CURRENT I¢ (A) COLLECTOR CURRENT I (A)
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MITSUBISHI TRANSISTOR MODULES

QM300HA-H

HIGH POWER SWITCHING USE

NON-INSULATED TYPE

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 hgg 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 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.

OUTLINE DRAWING

108MAX

Dimensions
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CIRCUIT DIAGRAM ‘
B

BX

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

M6 x 12 bolts
MAXIMUM RATINGS (Tj=25c)

Symbol Item Conditions Ratings Unit
VGEO(Sus)| Collector-emitter voltage lc=1A, Base open 450 \
VceEx Collector-emitter voltage VBe=—2V 600 \%
Vceo Collector-base voltage Emitter open 600 \Y
VEBO Emitter-base voltage Collector open 7 v
Ic Collector current [a]¢] 300 A
—l¢c Reverse collector current DC (forward diode current) 300 A
Pc Collector dissipation Te=25T 1380 W
Is Base current 18 A
Y [— T T = :
Tj Junction temperature —40~ +150 C
Tstg Storage temperature —40~+125 C
VisoL Insulation withstand voltage 2000 v

. Mounting torque B and BX terminals (M4) 10~15 kg-om
Main terminals and mounting screw (M6) 20~30
. —_ Weight Typical value 460 g
MITSUBISHI
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MITSUBISHI TRANSISTOR MODULES

QM300HA-H

HIGH POWER SWITCHING USE
NON-INSULATED TYPE

COLLECTOR CURRENT I¢ (A)

DERATING FACTOR (%)

COLLECTOR CURRENT Ic (A)

SAFE OPERATING AREA
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MITSUBISHI TRANSISTOR MODULES

QM300HA-2H

HIGH VOLTAGE HIGH POWER SWITCHING USE
- INSULATED TYPE

ELECTRICAL CHARACTERISTICS (Tj=25%)

. . Characteristics .
Symbol Item- Test conditions Unit
Min Typ Max

lcEX Collector cutoff current Vce=1000V, Vgg=—2V — — 20 mA
leBoO Emitter cutoff current VeEg=TV — - . 800 mA
VCE (sat) Collector-emitter saturation voltae Ic=300A, Ig=4A — — 2.5 Vv
VBE (sat) Base-emitter saturation voltage Ic=300A, Ig=4A — — 3.5 \Y
—VcEO Collector-emitter reverse voltage — I c=300A (diode reverse voltage drop) — — 1.8 \Y
hrge DC current gain lc=300A, Vgg=5V 100 — — —
ton : . — — 3.0 #s
ts Switching time : - Veoc=1600V, Ic=300A, Ig1=6A, Igp=—6A — — 15 #S
tf — — 3.0 “us
Rth(j-c) Transistor part, junction to case — — 0.063

—————— Thermal resistance — ‘C/W
Rth(j-0) Diode part, junction to case . — — 0.30
Rth(c-1) Contact thermal resistance Case to fin, conductive grease applied — — 0.04 °‘C/W

PERFORMANCE CURVES

COMMON EMITTER OUTPUT . DC'CURRENT GAIN VS. COLLECTOR
CHARACTERISTICS ) CURRENT
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MITSUBISHI TRANSISTOR MODULES

QM1SDX-H

MEDIUM POWER SWITCHING USE

INSULATED TYPE

DESCRIPTION

Mitsubishi Type QM15DX-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 hgg 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

Inverters for AC motor controllers, DC motor control power supplies,

Dimensions
in mm
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MAXIMUM RATINGS (Tj=257C)

Symbol Item Conditions Ratings Unit
Vceo(sus)| Collector-emitter voltage Ic=1A, base open 450 \%
VeEx (sus)| Collector-emitter voltage Ic=15A, Igz=—1A 500 \
VCEX Collector-emitter voltage Vee=—2V 600 v
Vceo Collector-base voltage Emitter open 600 \4
VeEBO Emitter-base voltage Collector open 7 \Y
lc Collector current DC 15 A
¢ (pulse) Collector current tw=1ms 30 A
Pc Collector dissipation Tc=25°C (per one transistor) 100 w
s Base current DC 0.9 A
—lc(po) Reverse collector current (forward diode current) DC 15 ‘A
—lcsm Reverse surge current (forward diode current) Peak value of one cycle of 60Hz (half wave) 150 A
Visol Isolation voltage AC for 1 minute 2000 \Y
Tj Junction temperature —40~ +150 c
Tstg Storage temperature —40~+125 c

-—_ Mounting torque Recommended value 12kg+cm 10~15 kg-cm
— Weight Typical value 75 g
MITSUBISHI
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MITSUBISHI TRANSISTOR MODULES

QM15DX-H

MEDIUM POWER SWITCHING USE
INSULATED TYPE

SWITCHING TIME VS.
COLLECTOR CURRENT
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101 r 102 I
7
=1 1 : !
& 5 Vge =300V z g 25 1]
2 Ig1=—1g2=0.3A——] < > ) IANEON,
<3 Tj=25°C © N AR
K = 1 ) A S,
. 2 | z 107 o z%
5 tf w : N S AN
w 2 T g
S 100 77 3 3
= . ton « 2
© [ A 1) To=125C N
z 5 = 5 100 f~NON-REPETITIVE
5 5 \
= 3 2 5 —]
: . S 3
2
10! 10°1
100 ) 2 3.5 710 2 3 5 7 102 100 2 345710" 2 3457102 2 3457103
COLLECTOR CURRENT I¢ (A) COLLECTOR-EMITTER VOLTAGE Ve (V)
REVERSE BIAS S.0.A. ' DERATING FACTOR OF S.O0.A.
100 -
a0 N T
90 SECOND BREAKDOWN-]
_ \ \\ AREA Igjg
3 _ 80 N
o 30 Ig2= —0.5AT O N
: \ 5 ~
G i £ 60 N I~
5 20— \ S il & g0l coLLECTOR N
© Tc=125C (4] DISSIPATION P¢
« Z 40
o =
: \ -
w
= 10 a N\
o \ 20
.0 \
10 N
0 0
0 200 400 600 800 0 20 40 60 80 100 120 140 160
COLLECTOR-EMITTER VOLTAGE Vg (V) CASE TEMPERATURE T¢(°C)
MITSUBISHI

ELECTRIC



MITSUBISHI TRANSISTOR MODULES

QM20DX-H

MEDloM POWER SWITCHING USE

INSULATED TYPE

ELECTRICAL CHARACTERISTICS (1j=25C)

Characteristics
Symbol ltem Test conditions Unit
Min Typ Max
IcEX Collector cutoff current Vee=Vcex, VBe= —2V — — 1 mA
lcBo Collector cutoff current Ves=Veeo, Veg=—2V — — 1 ﬁ1A
lego Emitter cutoff current Veg=5V — — 150 mA
VCE(sat) Collector-emitter saturation voltae 1c=20A, I1g=0.28A — — 2.0 V]
VBE(sat) Base-emitter saturation voltage Ic=20A, Ig=0.28A, Vgg=2V — — 2.5 vV
—Vceo Collector-emitter reverse voltage lo=—20A —_ — 1.5 v
hrge DC current gain lc=20A, Vce=2V/5V 70/100 — — —
ton Ig1=0.4A, Voc=300V, Ic=20A — — 1.5 us
ts Switching time 1g1=0.4A, Igp=—0.4A, Vgc=300V, Ic=20A — — 12 us
tf 1g1=0.4A, Igp=—0.4A, Vgc=300V, Ic=20A — — 2.0 uS
Rtn (j-c) Transistor part, junction to case —_ — 0.8
Thermal resistance - - T/W
Rth (j-c) Diode part, junction to case _ _ 2.2
Rth(c-1) Contact thermal resistance (case to fin) . Conductive grease applied, per a half module —_ —_ 0.25 C/W
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MITSUBISHI TRANSISTOR MODULES

QM30DY-H

MEDIUM POWER SWITCHING USE
INSULATED TYPE

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.connected high-speed diode. The rated collector current for
each element is 30A and the rated collector-emitter voltage is 450V,

FEATURES

® A high hgg 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 (Tj=25¢)

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

Symbol Item Conditions Ratings Unit
Vceo(sus) | Collector-emitter voltage Ilc=1A, base open 450 \Y%
VeEXx(sus)| Collector-emitter voltage lc=30A, Igp=—5A 500 \

VeEx Collector-emitter voltage Vge=—2V 600 Vv
Veceo Collector-base voltage Emitter open . 600 v
VEBO Emitter-base voltage 7 \
lc Collector current DC 30 A
Ic(pulse) Collector current tw=1ms 60 A
—lc Reverse collector current DC (forward diode current) 30 A
Pc Collector dissipation Tc=25°C, perone transistor 250 w
Ig Base current 1.8 A
~loRsm. | Reversesurgecollector current Crtt wve) o dod surge current) 300 A
Tj Junction temperature —40~ +150 C
Tstg Storage temperature —40~ 4125 c
VisoL Isolation voltage AC for 1 minute 2000 \
—_ Mounting torque Main terminals M5 screw /M6 mounting screw 15~20,720~30 kg-cm
— Weight Typical value 210 g

MITSUBISHI
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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

QWM30DY-2H

HIGH VOI.TAGE MEDIUM POWER SWITCHING USE

INSULATED TYPE

DESCRIPTION OUTLINE DRAWING  Ormersors
Mitsubishi Type QM30DY-2H is a high voltage medium-power transistor . ; in mm
module which is designed for use in switching applications. It is ah insu- 9AMAX
lated device consisting of two Darlington transistors with each transistor @) 80+ 0.25 N
having a reverse parallel connected high-speed diode. The rated collector . B B 4 46.5
current for each element is 30A and the rated collector-emitter voltage is el ] P
1000V. e Nifly: -@ F

- g Y] il

it CEi || &5 || [Cillsia

FEATURES = Tz
® A high hgg allows compact base driving circuits. 110
® A low saturation voltage makes the device ideal for switching applica- s ;‘;:]abs -

tions. . S

© Each transistor has a reverse parallel connected high-speed diode . H%vﬁ—__‘x

(feedback diode). : 0 e

® The main electrodes and metallic case are insulated to allow several I i =5
transistor modules to be mounted on the same heat-sink. I
@ |t is possible to use it on the 440V power line. CIRCUIT DIAGRAM
APPLICATIONS ﬂgg
Inverters for AC motor controllers, power supplies for DC motor control, -
regulated AC and DC power supplies. £1Cpo L | B2 ¢ ,
Eq
B,
Accessory : 3 pieces of M5X 12 hexagon head bolts.
MAXIMUM RATINGS (Tj=257C)

Symbol Item Conditions Ratings Unit
Vcex (sus)| Collector-emitter voltage FIC=24A, 1g2=—2A 1000 Vv
Vcex Collector-emitter voltage VBE=- —2V 1000 \%
Veeo Collector-base voltage Emitter open 1000 Y
VEBO Emitter-base voltage 7 A\
I Collector current DC 30 A
—lc Reverse collector current DC (forward diode current) 30 A
Pc Collector dissipation Tc=25C 300 w
Ig . Base current 2 A
~lonsm | Reverse surgecollector current . (nat wove Hrword o sorg curent) - A
Tj Junction temperature —40~ +150 C
Tstg Storage temperature —40~ +125 T
Visol Insulation withstand voltage AC for 1 minute N 2500 \

— Mounting torque Main terminals M5 screw and M6mounting screw 15~20,720~30 * kg-cm
— Weight Typical value 210 g
MITSUBISHI
2—38 ELECTRIC




MITSUBISHI TRANSISTOR MODULES

QMSO0DY-H

MEDIUM POWER SWITCHING USE
INSULATED TYPE

3FSC‘R'.PT'°N , , : , OUTLINE DRAWING  °™pon
itsubishi Type QM50DY-H is a medium-power transistor module which
is designed for use in switching application. It is an insulated device ) 94MAX
consisting of two Darlington transistors with each transistor having a ) 80+ 0.25 7)
reverse parallel connected high-speed diode. The rated collector current for - 20202 2-46.5
each element is 50A and the rated collector-emitter voltage is 450V. SE 2B
g e J@' @' 3 4
FEATURES N ; C2E, = J C|] E:':T
© A high hrg allows compact base driving circuits. - L1_z_]
® A low saturation voltage makes the device ideal for switching
applications. M5 Nut }L% w05
® Each transistor has a reverse parallel connected high-speed diode (feed J{_g
back diode). ] PR gy ©
® The main electrodes and metallic case are insulated to allow several % L Jl ' : ' lH__J bd
transistor modules to be mounted on the same heat-sink. S : )
APPLICATIONS CIRCUIT DIAGRAM
Inverters for AC motor controllers, power supplies for DC motor control, ) B,
regulated AC and DC power supplies. E E:
E1C20 ) EZI— Cy
E4
=]

Accessory : 3 pieces of hexagon head bolts (M5x 12)

MAXIMUM RATINGS (Tj=25C)

Symbol Item Conditions Ratings Unit
VcEO (sus)| Collector-emitter voltage lc=1A, base open 450 \Y
Vcex (sus)| Collector-emitter voltage Ic=50A, Ig=—T7A 500 \%

VeeEx Collector-emitter voltage Vge=—2V 600 \
Veeo - Collector-base voltage Emitter open 600 \%
VEBO Emitter-base voltage 7 . 7 \%
lc Collector current DC . 50 A
Ic(pulse) | Collector current tw=1ms 100 A
—lc Reverse collector current DC (forward diode current) 50 A
Pc Collector dissipation Tc=25°C, per one transistor 310 w
Ig Base current E 3 A

Peak value of one cycle of 50Hz

—I Reverse surge collector current A
CRSM 9 . (half wave) (forward diode surge current) 500

Ti Junction temperature - 40~ +150 T

Tstg Storage temperature —40~+125 c

VisoL Isolation voltage AC for 1 minute - 2000 \Y
— Mounting torque Main terminals M5 screw / M6mounting screw 15~20,720~30 kg-cm
— Weight Typical value 210 g

MITSUBISHI
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MITSUBISHI TRANSISTOR MODULES

QMSODY -H

MEDIUM POWER SWITCHING USE

INSULATED TYPE

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

QMSO0DY-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 hrg 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.

® |tis possible to use it on the 440V power line.

OUTLINE DRAWING

30MAX_

Dimensions
inmm
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CIRCUIT DIAGRAM

B:
E:
APPLICATIONS
Inverters for AC motor controllers, power supplies for DC motor control, £4C; E2 : G| c:
regulated AC and DC power supplies. R
Eq
B,
Accessory: 3 pieces of M5 x 12 bolts
MAXIMUM RATINGS (Tj=257)
Symbol Item Conditions Ratings Unit.
Vcex (sus)| Collector-emitter voltage Ic=50A, Igz=—3A 1000 \
VeEX Collector-emitter voltage Vge=—2V 1000 \
Veso Collector-base voltage Emitter open 1000 \%
VEBO Emitter-base voltage 7 \
I Collector current DC 50 A
G (puise) Collector current tw=1ms 100 A
—lc Reverse collector current DC (forward diode current) 50 A
Pc Collector dissipation Tc=25°C, per one transistor - 400 w
Is Base current 3 A
et »
Tj Junction temperature —40~ +150 c
Tstg Storage temperature —40~ +125 T
VisoL Isolation voltage AC for 1 minute 2500 \
— Mounting torque Main terminals M5 screw / M6 mounting screw 15~20,720~30 kg-cm
— Weight Typical value 210 g
MITSUBISHI
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MITSUBISHI TRANSISTOR MODULES

QMSODY-2H

VOLTAGE MEDIUM POWER SWITCHING USE
INSULATED TYPE
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MITSUBISHI TRANSISTOR MODULES

QM75DY-H

HIGH POWER SWITCHING USE
INSULATED TYPE

ELECTRICAL CHARACTERISTICS (Tj=25°C)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
lcEX Collector cutoff current Vce=Vcex, VBe=—2V — — 1 mA
Iceo Collector cutoff current Ves=Vceso, emitter open — — 1 mA
leso Emitter cutoff current VeEB=7V, collector open —_ —_ 200 mA
VCE (sat) | Collector-emitter, saturation voltae lc=T75A, Ig=1A — — 2.0 \%
VBE (sat) | Base-emitter saturation voltage Ic=T75A, Ig=1A — — 2.5 \%
—Vceo ‘Collector-emitter reverse voltage lg=—75A — —_ 1.85 \%
hre - DC current gain lc=75A, Vce=2V/5V 75/100 — — —
ton Turn-on time Ig,=1.5A, Vcc=300V, Ic=75A —_ — 2.5 us
ts Storage time lg,=1.5A,1g,=—1.5A,Vcc=300V,|c=75A —_ - 12 us
tf Fall time 1g,=1.5A,1g,=—1.5A,Vcc=300V, | g="75A — - 3.0 us
Rth(j-c) Transistor part, junction to case - — 0.35
Thermal resistance . T/wW
Rth(j-c) ) Diode part, junction to case — — 0.85 . .
Rth(c-f) Contact thermal resistance (case to fin) Conductive grease applied, per a half module R — — 0.15 T/W
PERFORMANCE CURVES .
DC CURRENT GAIN VS. COLLECTOR-EMITTER SATURATION
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MITSUBISHI TRANSISTOR MODULES

QM75DY-H

HIGH POWER SWITCHING USE
INSULATED TYPE
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MITSUBISHI TRANSISTOR MODULES

‘QM75SDY-2H

HIGH VOLTAGE HIGH POWER SWITCHING USE
INSULATED TYPE

ELECTRICAL CHARACTERISTICS (Tj=25C)

Characteristics
Symbol ltem Test conditions Unit
Min Typ Max
1CEX Collector cutoff current Vcg=1000V, Vgg=—2V — — 1 mA
lego Emitter cutoff current Veg=7V — — 200 mA
VGE (sat) | Collector-emitter saturation voltae Ic=75A, Ig=1.5A — — 2.5 \
VBE (sat) Base-emitter saturation voltage ' Ic=75A, Ig=1.5A — — 3.5 \Y2
—Vceo Collector-emitter reverse voltage —lg=T75A (diode forward voltage drop) — — 1.8 Vv
hre DC current gain lc=75A, Vcg=2.8V/5V 75/100 — -
ton — — 2.5 | pus
ts Switching time Vee=600V, Ic=75A, Ig1=1.5A, Igz=—1.5A — — 15 s
tf — — 3.0 “s
Rth(j-0) Transistor part, junction to case — — 0.25
Thermal resistance . — ‘C/W
Rth(j-c) Diode part, junction to case — — 1.2
Rin(e-1) 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

QM100DY-H

HIGH POWER SWITCHING USE
INSULATED TYPE

DESCRIPTION

Mitsubishi Type QM100DY-H is a high-power transistor module which is

OUTLINE DRAWING  Dimensions

designed for use in switching application. It is an insulated device = 815:"0"‘;‘5 2
o« e . . . . . " =2 !
consisting of two Darlington transistors with each transistor having a 23 23 235 | 5.5
T -
reverse parallel connected high-speed diode. The rated collector current for T @ MOUN
each element is 100A and the rated collector-emitter voltage is 450V. e | HOLES
. x| B,X|C2E1 E; C E‘ ©
g ;Q -4 _.z_ N o
FEATURES SR Er=tfols
® A high hgg allows compact base driving circuits. = _-_-_’\ ¢ By ~
® A low saturation voltage makes the device ideal for switching & [
applications. 110
® Each transistor has a reverse parallel connected high-speed diode (feed M5 Nut Tab, t0.5

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 (1j=25%C)

30MAX

CIRCUIT DIAGRAM
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E{Ce i [}
e J
il

E1
RS,

Accessory : 3 pieces of hexagon head bolts (M5x 12)

Symbol ltem Conditions Ratings Unit
Veeo (sus)| Collector-emitter voltage Ilc=1A, base open 450 \Y
Veex (sus)| Collector-emitter voltage Ic=100A, Ig;=—5A 500 \Y
VcEx Collector-emitter voltage Vge=—2V 600 Vv
Veeo Collector-base voltage Emitter open 600 \%
VEBO Emitter-base voltage Collector open 7 v

Ic Collector current DC 100 A
Ic(puise) | Collector current tw=1ms 200 A

—lc(pc) | Reverse collector current DC (forward diode current) 100 A

Pc Collector dissipation Tc=25°C (per one transistor) 620 w
Ig Base current DC ’ 6 A

—lcsm Reverse surge collector current :)':::; Vwa;::)(:ff:rlxacrcyjcjoc:essg;ze current) 1000 A
Tj Junction temperature —40~ +150 c
Tstg Storage temperature —40~+125 ho}

VisoL Isolation voltage AC for 1 minute 2000 \
— Mounting torque ;:?;c::arln:;‘ger:gs LutTn:skcgr;/ml\)AB 15~20 kg-om
- Weight

Typical value 400 g
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MITSUBISHI TRANSISTOR MODULES

QM100DY-H

HIGH POWER SWITCHING USE
INSULATED TYPE

REVERSE COLLECTOR CURRENT VS. TRANSIENT THERMAL
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MITSUBISHI TRANSISTOR MODULES

QM100DY-2H

HIGH VOLTAGE HIGH POWER SWITCHING USE
INSULATED TYPE

DESCRIPTION

Mitsubishi Type QM100DY-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 1T00A and the rated collector-emitter
voltage is 1000V.

FEATURES .

® A high hgg 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.

® |t 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%)

OUTLINE DRAWING Dimensions
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Accessory : 2 pieces of M6 12 hexagon head bolts.

Symbol Item Conditions Ratings Unit

Veex (sus)| Collector-emitter voltage Ic=80A, Igp=—5A 1000 \
VCEX Collector-emitter voltage VBe=—2V 1000 \%
Veeo Collector-base voltage Emitter open 1000 \
VEBO Emitter-base voltage 7 \
lc Collector current DC 100 A
Ic (puise) | Collector current tw=1ms 200 A
—lc Reverse collector current DC (forward diode current) 100 A
Pc Collector dissipation Tc=25°C, per one transistor 800 w
Ig Base current 5 A
#—|cRrsm | Reverse surge collector current f::lkf \::alcee)c:ff::azc;?ozfei?gze current) 1000 A
Tj Junction temperature —40~ +150 T
Tstg Storage temperature —40~ +125 T
VisoL JIsolation voltage AC for 1 minute 2500 \

— Mounting torque Main terminals M5 screw/MS mounting screw 20~30 kg-.cm
— Weight Typical value 470 g
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MITSUBISHI TRANSISTOR MODULES

QM100DY-2H

HIGH VOLTAGE HIGH POWER SWITCHING USE

INSULATED TYPE

SAFE OPERATING AREA REVERSE BIAS S.0.A.
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MITSUBISHI TRANSISTOR MODULES

QM150DY-H

HIGH POWER SWITCHING USE

INSULATED TYPE

ELECTRICAL CHARACTERISTICS (Tj=25%)

| Characteristics

Symbol Item Test conditions i Typb o © Unit
lcex Collector cutoff current Vce=Vcex, VBe=—2V — .- 2 mA
lcBo Collector cutoff current Ves=VcRo, emitter open — — 2 mA
leBo Emitter cutoff current Veg=7V, collector open — — 350 mA
VGE (sat) | Collector-emitter saturation voltae lc=150A, Ig=2A — - 2.0 \
VgE (sat) Base-emitter saturation voltage lc=150A, |Ig= 2A, Vgg=2.0V — — 2.5 \
—Vceo Collector-emitter reverse voltage —lc=150A — - 1.85 Vv
hre DC current gain lg=150A, Vgg=2V/5V 75/100 — — —
ton Turn-on time Ig1=3A, Vec=300V, Ic= 150A - — 2.5 us
ts Storage time |B1‘= 3A, Ig2=— 3A, Vgc=300V, Ig=150A — — 12 uS
tf Fall time Ig1=3A, Igz=—3A, Vgc=300V, Ic=150A — — 3.0 us
Rth(j-c) . Transistor part, junction to case —_ _ 0.18
Rth(i-c) Thermal resistance Diode part, junction to case bt - 0.6 o
Rth(c-1) Contact thermal resistance (case to fin) Conductive grease applied, per a half module — — 0.1 T/W

PERFORMANCE CURVES
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MITSUBISHI TRANSISTOR MODULES

QM150DY-2H

HIGH VOLTAGE HIGH POW'ER SWITCHING USE

INSULATED TYPE

DESCRIPTION

Mitsubishi Type QM150DY-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 150A and the rated collector-emitter
voltage is 1000V.

FEATURES

® A high hgg 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.

@ |t 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=25C)

OUTLINE DRAWING Dimensions
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Accessory : 2 pieces of M6x 12 hexagon head bolts.

Symbol Item Conditions Ratings Unit

VeEx (sus)| Collector-emitter voltage 1c=120A, Igz=—6A 1000 \
VGCEX Collector-emitter.voltage Vge=—2V 1000 \
Veeo Collector-base voltage Emitter open 1000 \
VeBO Emitter-base voltage 7 \
lc Collector current DC 150 A
Ic(puisey | Collector current tw=1ms 300 A
—lc Reverse collector current DC (forward diode current) 150 A
Pc Collector dissipation To=25°C, per one transistor 1000 w
s Base current 8 A
~lomsm | Reverse surge collector current f::li; \‘:fal\lljee) (;::rr\:jaizcdlioztsiz’r—;ze current) 1500 A
Tj Junction temperature —40~ +150 T
Tstg Storage temperature —40~+125 T
VisoL Isolation voltage AC for 1 minute 2500 \

- Mounting torque Main terminals M6 screw / M6 mounting screw 20~30 kg-cm
- Weight Typical value 470 g
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MITSUBISHI TRANSISTOR MODULES

QM150DY-2H

HIGH VOLTAGE HIGH POWER SWITCHING USE
INSULATED TYPE

REVERSE COLLECTOR CURRENT VS.
COLLECTOR-EMITTER REVERSE VOLTAGE

REVERSE BIAS S.0.A. (DIODE FORWARD CHARACTERISTICS)
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MITSUBISHI TRANSISTOR MODULES

QM30DZ-H

MEDIUM POWER SWITCHING USE
: INSULATED TYPE

ELECTRICAL CHARACTERISTICS (1j=25C)

Characteristics .
Symbol Item Test conditions Unit
Min Typ Max
lcEX Collector cutoff current Vce=Vcex, VBe=—2V — — 1 mA
lEBO Emitter cutoff current Veg=17V . —_ — 200 mA
VCE (sat) | Collector-emitter saturation voltae 1c=30A, 1g=0.4A — — 2.0 \
VBE (sat) | Base-emitter saturation voltage Ic=30A, Ig=0.4A —_ — 2.5 Vv
—Vceo Collector-emitter reverse voltage —1c=40A (diode forward voltage drop) — — 1.2 Vv
hre DC current gain 1c=30A, Vgg=2V/5V 75/100 - - —
ton —_ - 1.5 us
ts Switching time Vee=300V, Ic=30A, Igi=—I1g2=0.5A — _ 12 us
tf — — . 3.0 us
Rth(i-c) Transistor part, junction to case — — 0.5
Thermal resistance - T/W
Rin(i-c) . Diode part, junction to case —_ — 2.0
Rih(c-1) Contact thermal resistance (case to fin) Conductive grease applied, per a half module —_ — 0.15 T/W

Performance curves of QM30DZ-H are the same as those of QM30DY-H.
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MITSUBISHI TRANSIS"'OR MODULES

QMSODZ-H

MEDIUM POWER SWITCHING USE
INSULATED TYPE

-

ELECTRICAL CHARACTERISTICS (Tj=25%C)

Characteristics
Symbol Item Test conditions Unit
Min Typ Max
IcEX Collector cutoff current Vce=Vcex, VBe= —2V — — 1 mA
lEBO Emitter cutoff current Veg=17V — - 200 mA
VGE (sat) | Collector-emitter saturation voltae lc=50A, Ig=0.65A ' - - 2.0 \
VBE (sat) | Base-emitter saturation voltage lc=50A, Ig=0.65A — — 2.5 \
—VcEo Collector-emitter reverse voltage —1¢c=80A (diode forward voltage drop) — — 1.2 \
hre DC current gain Ic=50A, Vce=2V/5V 75/100 — — —
ton — — 1.5 us
ts Switching time Vec=300V, Ic=50A, Ig1=—Ig;=1A —-— — 12 ‘uS
tf — — 3.0 us
Rth(i-c) - Transistor part, junction to case — — 0.35
Thermal resistance - T/W
Rth(i-c) : Diode part, junction to case — — 1.3
Rth(c-1) Contact thermal resistance (case to fin) Conductive grease applied, per a half module — — 0.15 T/W

Performance curves of QM50DZ-H are the same as those of QM50DY-H.
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MITSUBISHI TRANSISTOR MODULES

QMSOCY-H

MEDIUM POWER SWITCHING USE
' INSULATED TYPE

ELECTRICAL CHARACTERISTICS (j=25C)

Characteristics
Symbol Item Test conditions - Unit
Min Typ Max
lcex Collector cutoff current Vece=Vcex, V= —2V ' — — 1 mA
lego Emitter cutoff current Veg=7V — - 200 mA
VGE (sat) | Collector-emitter saturation voltae Ic=50A, Ig=0.65A — — 2.0 v
VBE (sat) | Base-emitter saturation voltage . Ic=50A, Ig=0.65A — — 2.5 \%
—VcEo Collector-emitter reverse voltage —lc=>50A (diode forward voltage drop) —_ —_ 1.75 \%
hre DC current gain Ilc=50A, Vge=2V/5V 75/100 —_ — —
ton — — 1.5 s
ts Switching time Vec=300V, Ic=50A, Ig1=—Ig;=1A —_ —_ 12 uS
tf — — 3.0 MS
Rth(i-o) Transistor part, junction to case — — 0.4
Thermal resistance — T/W
Rtn(i-c) Diode part, junction to case — — 1.3
Rth(c-1) Contact thermal resistance (case to fin) Conductive grease applied, per a half module —_ —_ 0.15 CT/W

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

QM100CY-H

HIGH POWER SWITCHING USE
INSULATED TYPE

ELECTRICAL CHARACTERISTICS (Tj=25C)

Characteristics
Symbol ftem Test conditions Unit
: Min Typ Max

1CEX - Collector cutoff current Vce=Vcex, VBe=—2V — — 2 mA
lcBo Collector cutoff current Veoe=VcBo, emitter open — — 2 mA
leBo Emitter cutoff current Vge=—17V ’ - — 300 mA
VGE (sat) Collector-emitter saturation voliage 1c=100A, Ig=1.3A —_ — 2.0 \
VBE (sat) Base-emitter saturation voltage -1g=100A, 1g=1.3A, Vgg =2.0V — — 2.5 . v
—VcEo Collector-emitter reverse voltage —lg=100A . — — 1.75 \%
hFE DC current gain 1c=100A, Vge=2V/5V 75/100 | — — . —
ton Turn-on time Ig1=2A, Vgc=300V, Ic=100A — — 2.0 us
ts Storage time 1B1=2A, Igz=—2A, Vcc=300V, Ic=100A - - 12 us
[ Fall time IB1=2A, lgz=—2A, Voc=300V, |g=100A — — 3.0 us
Rth(j-c) Junction to case, transistor part —_ — 0.2
Rtn (:.c) Thermal resistance Junction to case, diode part —_ — 0.6 T/wW
Rth(c-1) Contact thermal resistance (case to fin) Conductive grease applied, per a half module —_ — 0.1 T/W

Performance curves of QM100CY-H are; the same as those of QM100DY-H.
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MITSUBISHI TRANSISTOR MODULES

QM20BA-H

MEDIUM POWER SWITCHING USE
4 ARMS IN 1 PACKAGE

ELECTRICAL CHARACTERISTICS (Tj=25c)

Characteristics
Symbol Item Test conditions Unit
Min Typ Max
lcex Collector cutoff current Vee=VgeEx, VBe=—2V — - 1 mA
Iceo Collector cutoff current Veg=Veao, VEp=—2V — - 1 mA
|é80 Emitter cutoff current Veg=7V - - 150 mA
—VecEo Collector-emitter reverse voltage lg=—20A, Tc=25T —_ — 1.5 \%
VCE (sat) Collector-emitter saturation vGltae 1c=20A, Ig=0.28A —_ — 2.0 v
VBE (sat) Base-emitter saturation voltage lc=20A, Ig=0.28A, Vcg=2V — — 2.5 \
heg DC current gain Ic=20A, Vgg=2V/5V 70/100 — - —
ton 1g1=0.4A, Vgc=300V, Ic=20A — - 1.5 us
ts Switching time 1g1=0.4A, Igz=—0.4A, Vgc=300V, |c=20A - - 12 us
tf 181=0.4A, Igp=—0.4A, Vgc=300V, |c=20A — - 2.0 us
Rth(i-c) Transistor part, junction to case - - 0.8
Thermal resistance ‘c/W
Rth(j-c) Diode part, junction to case — — 2.2
. Rth(-f) Contact thermal resistance (case to fin) Conductive grease applied, per one module - — 0.08 c/W

Performance curves of QM20BA-H are the same as those of QM20DX-H.
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MITSUBISHI TRANSISTOR MODULES

‘QM15TB-H

MEDIUM POWER INVERTER USE
6 ARMS IN 1 PACKAGE

ELECTRICAL CHARACTERISTICS (Tj=25)

- . . Characteristics )
Symbol . Item . Test conditions Unit

Min Typ - Max
lcex Collector cutoff current Vce=VcEex, VBe=—2V ’ — — 1 mA
leeo Collector cutoff current o Vee=VcBo, Emitter open i — — 1 mA
lEBO Emitter cutoff current VEg=7V, Collector open — —_ 50 | mA
VCE (sat) Collector-emitter saturation voltage ) Ic=15A, 1g=0.3A . — — 2.0 Vv
VBE (sat) Base-emitter saturation voltage 1c=15A, Ig=0.3A ) _ — 2.5 Vv

Collector-emitter reverse voltage

—Veeo (diode forward voltage drop) lo=—15A, Ti =25¢T - - 1.5 v
her DC current gain * Ic=15A, Vgg=2V/5V 50/100 — — —
ton Turn-on time 1g1=0.3A, Vgc=300V, Ic=15A . — — 1.5 us
tf Storage time 181=0.3A, Igz=—0.3A, Vgc=300V, Ic=15A — — 8 us
ts Fall time 181=0.3A, Ig2=—0.3A, Vgc=300V, Ic=15A - —_ 3 us
Rth (j-¢) Thermal resistance (Transistor part) Junction to case — — 1.2 T /W
Rtn(-o) Thermal resistance (Diode part) Junction to case — —_ 2.5 T/W:
Rth(c-1) Control thermal resistance (case to fin) Conductive grease applied, per one module — — 0.07 C/W

Performance curves of QM15TB-H are the same as those of QM 15HA-H.
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MITSUBISHI TRANSISTOR MODULES |

QM20TB-H

MEDIUM POWER INVERTER USE
6 ARMS IN 1 PACKAGE

ELECTRICAL CHARACTERISTICS (Tj=25)

Characteristics
Symbol Item Test conditions Unit
Min Typ Max

lcex Collector cutoff current Vce=Vcex, VBe=—2V - et 1 mA
lcBo Collector cutoff current Ves=VcBo, VEB=—2V — — 1
lEBO Emitter cutoff current Veg=VEB0 — — 150 mA
—VcEo Collector-emitter reverse voltage lc=—20A, Tc=25C — — 1.5 \
VCE (sat) | Collector-emitter saturation voltae 1c=20A, 1g=0.28A - —_ 2.0 Y
VBE (sat) Base-emitter saturation voltage . 1c=20A, Ig=0.28A, Vce=2V - — 2.5 \
hee DC current gain 16=20A, Vog=2V/5V 70/100 | — — —
ton 1B1=0.4A, Vgc=300V, Ic=20A - — 1.5 T us
ts Switching time 181=0.4A, Igz=—0.4A, Vgc=300V, |c=20A - — 12 us
tf 181=0.4A, 1gp=—0.4A, Vgc=300V, Ic=20A — - 2.0 us
Rth (j-¢) Transistor part, junction to case —_ — 0.8
Rm(.l.c) Thermal resistance Diode part, junction to case —_ — 2.2 /W
Rth(c-f) Contact thermal resistance (case to fin) Conductive grease applied, per one module — —_— 0.06 °C /W

* Performance curves of QM20TB-H are the same as those of QM20DX-H.,
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MITSUBISHI THYRISTOR MODULES

- TM20DA

MEDIUM POWER GENERAL USE

INSULATED TYPE

ELECTRICAL CHARACTERISTICS

Limits
Symbol ltem Test conditions Unit
Min Typ Max
|RRM Repetitive peak reverse current Tj=125C, Vmrm applied — - 4.0 mA .
1 DRM Repetitive peak off-state current Tj=125C, Vprm applied —_ — 4.0 mA
VTm On-state voltage Tj=125C, ITm =60A, instantaneous value| — — 1.80 \%
dv/dt Critical rate of rise of off-state voltage Tj=125°C, Vp=2/3VpRM 500 — —_ V/us
Ver Gate trigger voltage Tj=25C, Vp=6V,R =2 Q — — 3.0 \%
Vaeo Gate non-trigger voltage Tj=125C, Vp=1/2VprM 0.25 - — \%
loT Gate trigger current Tj=25C, Vp=6V, R ,=22Q — — 50 mA
Rth(j-c) Thermal resistance Junction to case — —_ 1.0 T/W
Rth(c-1) Contact thermal resistance Case to fin, with thermal compound — . 0.25 T/W
= e || = | = | we

PERFORMANCE CURVES
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MITSUBISHI THYRISTOR MODULES

TM20DA

MEDIUM POWER GENERAL USE
INSULATED TYPE

ON-STATE POWER DISSIPATION (W)

MAXIMUM ON-STATE POWER
DISSIPATION

(SINGLE PHASE FULLWAVE RECTIFIED)
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MITSUBISHI THYRISTOR MODULES

TM25DZ

MEDIUM POWER GENERAL USE

ELECTRICAL CHARACTERISTICS

INSULATED TYPE

Symbol Item Test conditions - Limits . Unit
Min Typ Max
IRRM Repetitive peak reverse current Tj=125C, VRrRMm applied — — 4.0 mA
IDRM Repetitive peak off-state current Tj=125T, Vprm applied — — 4.0 mA
V1M On-state voltage Tj=125C, ITmM=T75A, instantaneous value — — 1.50 \%
dv/dt Critical rate of rise of off-state voltage Tj=125C, Vp=2/3VpRMm 500 - — V/us
Vet Gate trigger voltage Tj=25C, Vp=6V, RL.=2Q — — 3.0 \
Vab Gate non-trigger voltage Tj=125T, Vp=1/2Vpam 0.25 — — \Y;
lgT Gate trigger current Tj=25C, Vp=6V, RL=2Q — — 50 mA
Rth (j-c) Thermal resistance Junction to case — — 0.80 T/W
Rth(c-1) Contact thermal resistance Case to fin, with thermal compound — — 0.20 T/W
— Insulation resistance mz?su‘;ﬁiﬁ;r;g’ig\;e megohmmeter between 10 — — MQ

PERFORMANCE CURVES

RATED SURGE (NON-REPETITIVE)

MAXIMUM ON-STATE CHARACTERISTICS
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MITSUBISHI THYRISTOR MODULES

TM25Dz

MEDIUM POWER GENERAL USE
INSULATED TYPE

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

80
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MITSUBISHI THYRISTOR MODULES

TMSSDz

MEDIUM POWER GENERAL USE

INSULATED TYPE

ELECTRICAL CHARACTERISTICS

Symbol Item Test conditions Limits Unit
Min Typ Max
|RRM Repetitive peak reverse current Tj=125C, VRRM applied — — 10 mA
loRM Repetitive peak off-state current Tj=125C, VpRrwm applied — — 10 mA
V1M On-state voltage : Tj=125C, ITmM=165A, instantaneous value — — 1.35 \Y
dv/dt Critical rate of rise of off-state voltage Tj=125C, Vp=2/3VDRM 500 - - V/us
Ver Gate trigger voltage Tj=25T, Vp=6V, R_L=2Q — - 3.0 \Y
Veb Gate non-trigger voltage Tj=125C, Vp=1/2Vprm 0.25 - — \%
lgT Gate trigger current Tj=25CT, Vp=6V, RL=2Q — —_ 100 mA
Rth(j-c) Thermal resistance Junction to case — — 0.50 T/W
Rth(c-f) Contact thermal resistance Case to fin, with thermal compound — — 0.20 T/W
— Insulation resistance m:ia:%:;cr’n\i’:;raangg:g\s/e megohmmeter between 10 — — MQ

PERFORMANCE CURVES

RATED SURGE (NON-REPETITIVE)
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MITSUBISHI THYRISTOR MODULES

TMS55DZz

MEDIUM POWER GENERAL USE
INSULATED TYPE

LIMITING VALUE OF THE

MAXIMUM ON-STATE POWER DISSIPATION DC OUTPUT CURRENT
(SINGLE PHASE FULLWAVE RECTIFIED) (SINGLE PHASE FULLWAVE RECTIFIED)
160 [ ] 130 0RvES NBICATA THE
= 180" RELATIONSHIP BETWEEN THE
T 120° 125\ "CASE TEMPERATURE AND
P ‘T A THE DC OUTPUT CURRENT
o 120 (FOR TWO ELEMENTS)
= . ) WHEN USED IN THE
< 120 90 < s \ SINGLE PHASE
o 5 w RESISTIVE,
2 100 _60 /Y = \ NNR\CONFIGURATION INGUCTIVE LoAD
a 6=30"J 2 110 W
yird4 S N
& 80 T 105 \
g 17/ RESISTIVE, & \ J
S 4 INDUCTIVE LOAD S 100
o wr
o 80 THE CURVES INDICATE THE =
t RELATIONSHIP BETWEEN THE w95
< 40 / ON-STATE POWER DISSIPATION 2 \ N
I AND_THE DC OUTPUT CURRENT S g0 \
z CONFIGURATION (OWER DISSIPATION o)
1 = °l 90°] 2 3
© 20— [TEXPRESSED FOR EACH MODULE AND 85 g=301 604 50 1201180
| DC OUTPUT CURRENT EXPRESSED —l I
0 | FOR THE PAIR) 80
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
DC OUTPUT CURRENT (A) DC OUTPUT CURRENT (A)
LIMITING VALUE OF THE
MAXIMUM ON-STATE POWER DISSIPATION DC OUTPUT CURRENT
(THREE PHASE FULLWAVE RECTIFIED) (THREE PHASE FULLWAVE RECTIFIED)
160 T r — 130 1T
THE CURVES INDICATE THE RELATIONSHIP THE CURVES INDICATE THE RELATIONSHIP
BETWEEN THE ON-STATE POWER DISSIPA- BETWEEN THE CASE TEMPERATURE AND
S 140[TION (PER MODULE) AND THE DC OUTPUT 120 THE DC_OUTPUT CURRENT (FOR
= CURRENT (FOR THREE MODULES) IN-THE  _| i N THREE MODULES) IN THE THREE
z THREE PHASE BRIDGE CONFIGURATION _ NI\ HASE CONFIGURATION
S 120 —-90°1 A S 1o <
= ! /A 120° = NN
< 60 ¥ w N )
‘S 100 _ A S 100 N NN
2] 6=30 V... = \;
S g0 ANS 44 £ 90 NN NI
i 74 g )
H YAV 4 2 §=30° 60°) | 90°|120°
x 2l 07| X
y.
i 0 w
- ’ , s | A A
< 360 [s] ']
& P/ RESISTIVE 360°
z 20 60
S P 'L'\é,i%CT'VE RESISTIVE,
7 - 5ol INOUCTVE 1o
00 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
DC OUTPUT CURRENT (A) DC OUTPUT CUHRENT (A)

MITSUBISHI
3—-14 ELECTRIC



MITSUBISHI THYRISTOR MODULES

TMSSDZ-24, -2H

HIGH VOLTAGE MEDIUM POWER GENERAL USE

INSULATED TYPE

ELECTRICAL CHARACTERISTICS

Sv.rnbol Item Test conditions Limits Unit
Min Typ Max
|RRM Repetitive peak reverse current Tj=125C, VRRM applied — — 10 mA
1 DRM Repetitive peak off-state current Tj=125C, Vprwm applied — — 10 mA
V™ On-state voltage Tj=125T, ITM=165A, instantaneous value — — 1.50 \%
dv/dt Critical rate of rise of off-state voltage Tj=125C, Vp=2/3VpRM 500 — - V/us
Ver Gate trigger voltage Tj=25C, Vp=6V, R_.=2Q — _ 2.0 \]
Vaep Gate non-trigger voltage Tj=125TC, Vp=1/2VDRM 0.25 — — \
loT Gate trigger current Tj=25T, Vp=6V, RL=2Q — — 100 mA
Rth(j-c) Thermal resistance Junction to case — — 0.50 T/W
Rth(c-1) Contact thermal resistance Case to fin, with thermal compound — —_ 0.20 T/W
- Insulation resistance m:?ziz‘?ﬂ‘ﬂ;r:ﬂsi‘z\s@ megohmmeter between 10 — — MQ

PERFORMANCE CURVES

MAXIMUM ON-STATE CHARACTERISTICS

RATED SURGE (NON-REPETITIVE)

ON-STATE CURRENT
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MITSUBISHI THYRISTOR MODULES

TMSSDZ-24, -2H

HIGH VOLTAGE MEDIUM POWER GENERAL USE
INSULATED TYPE

LIMITING VALUE OF THE

3—18

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

TM90DZ

HIGH POWER GENERAL USE
INSULATED TYPE

ELECTRICAL CHARACTERISTICS

Symbol Item Test conditions Limits Unit
Min Typ Max
|RRM Repetitive peak reverse current Tj=125C, VRRM applied — —_ 15 mA
1 DRM Repetitive peak off-state current Tj=125C, Vprwm applied — — 15 mA
VTm On-state voltage Tj=125C, |TmM=270A, instantaneous value — — 1.30 A"
dv/dt Critical rate of rise of off-state voltage Tj=125C, Vp=2/3Vprm 500 — — V/us
VTt Gate trigger voltage Tj=25C, Vp=6V, R.=2Q —_ —_ 3.0 \
Vep Gate non-trigger voltage Tj=125C, Vp=12VDRM 0.25 — — \%
laT Gate trigger current Tj=25T, Vp=6V, R =2Q — — 100 mA
Rth(-c) Thermal resistance Junction to case — — 0.30 C/W
Rth(c-f) Contact thermal resistance Case to fin, with thermal compound — — 0.20 T/W
— Insulation resistance xz?sﬂ;ﬁ?ﬂﬁ:r;g%&; megohmmeter between 10 — — MQ

PERFORMANCE CURVES

RATED SURGE (NON-REPETITIVE)

MAXIMUM ON-STATE CHARACTERISTICS ON-STATE CURRENT
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MITSUBISHI THYRISTOR MODULES

TM90DZ

HIGH POWER GENERAL USE
INSULATED TYPE

MAXIMUM ON-STATE POWER DISSIPATION

(SINGLE PHASE FULLWAVE RECTIFIED)

LIMITING VALUE OF THE
DC OUTPUT CURRENT

(SINGLE PHASE FULLWAVE RECTIFIED)
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MITSUBISHI THYRISTOR MODULES

‘TM90DZ-24, -2H

HIGH VOLTAGE HIGH POWER GENERAL USE
INSULATED TYPE

ELECTRICAL CHARACTERISTICS

Symbol Item : Test conditions Limits Unit
Min Typ Max
|RRM Repetitive peak reverse current Tj=125C, VRRM applied —_ ot 15 mA
|DRM Repetitive peak off-state current Tj=125C, VpRrm applied - — 15 mA
VTm On-state voltage Tj=125C, ITM=270A, instantaneous value - - 1.40 Y
“dv/dt Critical rate of rise of off-state voltage Ti=125C, Vp=2/3VpRM 500 —_ — V/us
Var Gate trigger voltage Tj=25T, Vp=6V, RL=2Q —_ — 2.0 \%
Vab Gate non-trigger voltage Tj=125C, Vp=1/2Vprm 0.25 —_ — v
laT Gate trigger current | Tj=25C, Vp=6V, RL=2Q — — 100 mA
Rih(j-c) Thermal resistance Junction to case - — — 0.30 C/W
Rih(c-1) Contact thermal resistance Case to fin, with thermal compound — — | 0.20 C/W
— Insulation resistance xz?ﬁ“{;ﬂ:‘g;r;gﬁg\:&megohmme(e’ between - 10 — - - MQ

PERFORMANCE CURVES

RATED SURGE (NON-REPETITIVE)

MAXIMUM ON-STATE CHARACTERISTICS ON-STATE CURRENT
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MITSUBISHI THYRISTOR MODULES

TMO90DZ-24, -2H

HIGH VOLTAGE HIGH POWER GENERAL USE
INSULATED TYPE

LIMITING VALUE OF THE

MAXIMUM ON-STATE POWER DISSIPATION DC OUTPUT CURRENT
(SINGLE PHASE FULLWAVE RECTIFIED) (SINGLE PHASE FULLWAVE RECTIFIED)
320 130, -
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= SINGLE PHASE BRIDGE CONFIGURATION [ N, (FOR TWO ELEMENTS) WHEN
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MITSUBISHI THYRISTOR MODULES

TM130DZ

HIGH POWER GENERAL USE
INSULATED TYPE

ELECTRICAL CHARACTERISTICS

Symbol Item Test conditions ’ Limits Unit
. Min Typ Max
|RRM Repetitive peak reverse current ) Tj=125C, VRRM applied — —_ 30 mA
IDRM Repetitive peak off-state current Tj=125C, Vprm applied — — 30 - mA
Vim On-state voltage Tj=125C, ITtm=390, instantaneous value — —_ 1.30 \Y
dv/dt Critical rate of rise of off-state voltage Tj=125C, Vp=2/3VDRM 500 — — V/us
Vgt Gate trigger voltage Tj=25C, Vp=6V, RL=2Q - — 3.0 Y
) Gate non-trigger voltage Tj=125C, Vp=1/2VDRM 0.25 — — A%
loT Gate trigger current Tj=25C, Vp=6V, RL=2Q — — 100 mA
Rth (j-c) Thermal resistance Junction to case ' — — 0.22 T/W
Rth(c-1) Contact thermal resistance Case to fin, with thermal compound — — 0.05 T/W
- Insulation resistance x:?ﬂ;e:n\{:;raangocoa\s/emegohmmeter between 10 — — MQ

PERFORMANCE CURVES

RATED SURGE (NON-REPETITIVE)

MAXIMUM ON-STATE CHARACTERISTICS
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MITSUBISHI THYRISTOR MODULES

TM130DZ

HIGH POWER GENERAL USE
INSULATED TYPE

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

Symbol Item Test conditions Limits Unit
Min Typ Max
| RRM Repetitive peak reverse current Tj=125C, VRRMm applied — - 4.0 mA.
IDRM Repetitive peak off-state current Tj=125C, VpRrwm applied - — 4.0 mA
V1M, VFM | Voltage drop Tj=125C, ITM=IFm=60A instantaneous value — — 1.80 \%
dv/dt Critical rate of rise of off-state voltage Tj=125C, Vp=2/3VpRM 500 — — V/us
VgTt Gate trigger voltage Tj=25TC, Vp=6V, RL=2Q — — 3.0 \
Vap Gate non-trigger voltage Tj=125C, Vp=1/2VbrMm 0.25 — — \Y2
lgT Gate trigger current Tj=25T, Vp=6V, RL=2Q — — 50 mA
Rth(-c) Thermal resistance Junction to case — — 1.0 T/W
Rth(c-1) Contact thermal resistance Case to fin, with thermal compound — — 0.25 T/W
— Insulation resistance mg?z‘;ﬁiﬂ;r;g%&; megohmmeter between 10 —_ — MQ
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MITSUBISHI THYRISTOR MODULES

TM20RA

MEDIUM POWER GENERAL USE
INSULATED TYPE

POWER DISSIPATION (W)
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MITSUBISHI THYRISTOR MODULES

TM25RZ

MEDIUM POWER GENERAL USE
INSULATED TYPE

ELECTRICAL CHARACTERISTICS

Symbol . Item Test conditions Limits Unit
Min Typ Max
IRRM Repetitive peak reverse current Tj=125C, VRRM applied _ — 4.0 mA
I pRM Repetitive peak off-state current Tj=125C, VpRrwm applied — — 4.0 mA
V1M, VFM| Voltage drop ) Tj=125C, ItmM=IgM=75A, instantaneous value — —_ 1.50 \Y
dv/dt Critical rate of rise of off-state voltage Tj=125C, Vp=2/3VDRM 500 — — V/us
VgT Gate trigger voltage Tj=25T, Vp=6V, R_.=2Q — — 3.0 \%
Vap Gate non-trigger voltage ~ , Tj=125C, Vp=1/2VDRM 0.25 — — SV
IoT Gate trigger current Tj=25C, Vp=6V, R =2Q — — 50 | mA
Rth(j-c) Thermal resistance Junction to case — — 0.80 T/W
Rth(c-f) Contact thermal resistance Case to fin, with thermal compound — — 0.20 CT/W
— Insulation resistance xzii‘izslnmiatlhaigocg\slemegohmmeter between 10 — — MQ
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MITSUBISHI THYRISTOR MODULES

TM25RZ

MEDIUM POWER GENERAL USE
INSULATED TYPE

MAXIMUM POWER DISSIPATION
(SINGLE PHASE FULLWAVE RECTIFIED)

80

THE CURVES INDICATE THE RELATIONSHIP
BETWEEN THE POWER DISSIPATION AND  1g80°
70}DC OUTPUT CURRENT FOR THE SINGLE
PHASE BRIDGE CONFIGURATION .|
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60 [ EACH MODULE AND DC OUTPUT g\
| CURRENT EXPRESSED FOR_| 90
THE PAIR) ] |

50
| 19/4/

—=30° /¥
0 =30 P

/ V.
30 /

/
20 ///

POWER DISSIPATION (W)

10—

RESISTIVE: INDUC-
1 TIVE LOAD

0 5 10 15 20 25 30 35 40 45 50

DC OUTPUT CURRENT (A)

MAXIMUM POWER DISSIPATION
(THREE PHASE FULLWAVE RECTIFIED)

CASE TEMPERATURE (°C)
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DC OUTPUT CURRENT
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MITSUBISHI THYRISTOR MODULES

TMSSRZ

MEDIUM POWER GENERAL USE
INSULATED TYPE

ELECTRICAL CHARACTERISTICS

Symbol Item Test conditions Limits Unit
Min Typ Max
IRRM Repetitive peak reverse current Tj=125C, VRRM applied — — 10 mA
1DAM Repetitive peak off-state current Tj=125C, VprMm applied — — 10 mA
V1M, VEM| Voltage drop Tj=125C, ITm=IFM=165A, instantaneous value| — — 1.35" v
dv/dt Critical rate of rise of off-state voltage Tj=125T, Vp=2/3VDRM 500 —_ —_ V/us
Ver Gate trigger voltage Tj=25T, Vp=6V, R.=2Q — — 3.0 Vv
Vgp Gate non-trigger voltage Tj=125C, Vp=1/2VpRMm 0.25 — — v
lgT Gate trigger current Tj=25T, Vp=6V, RL=2Q - — 100 mA
Rt (j-c) Thermal resistance Junction to case _ —_ 0.50 T /W
Rth(c-1) Contact thermal resistance Case to fin, with thermal compound — — 0.20 T/W
—_ Insulation resistance hmﬂzfsl;‘;erc'ln\?;‘i;:wae:‘g()c(;;;megohmmeter between 10 — — MQ

PERFORMANCE CURVES

RATED SURGE (NON-REPETITIVE)

MAXIMUWI FORWARD CHARACTERISTICS CURRENT
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MITSUBISHI THYRISTOR MODULES

TMSSRZ

MEDIUM POWER GENERAL USE
INSULATED TYPE

MAXIMUM POWER DISSIPATION
(SINGLE PHASE FULLWAVE RECTlFIED)
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MITSUBISHI THYRISTOR MODULES

TMS5RZ-24, -2H

HIGH VOLTAGE MEDIUM POWER GENERAL USE
INSULATED TYPE

ELECTRICAL CHARACTERISTICS

Symbol Item "I'esx conditions Limits Unit
Min Typ Max
|RRM Repetitive peak reverse current Tj=125T, VRRM applied ) — — .10 mA
1DRM Repetitive peak off-state current Tj=125C, VpRMm aoplied — — 10 mA
VTM, VEm | Voltage drop Tj=125C, ITMm, I[FM=165A, instantaneous value —_ - 1.50 \%
dv/dt Critical rate of rise of off-state voltage Tj=125C, Vp=2/3VpRM 500 — — V/us
VgTt Gate trigger voltage Tj=25T, Vp=6V, R =2Q - —_ 2.0 \Y
Vap Gate non-trigger voltage Tj=125C, Vp=1/>2Vprm 0.25 — — \
lgT Gate trigger current Tj=25T, Vp=6V, RL=2Q — — 100 mA
Rth(-c) Thermal resistance Junction to case — — 0.50 T/W
Rth(c-1) Contact thermal resistance Case to fin, with thermal compound — — 0.20 T/W
— Insulation resistance x:?r?ut:eer?n‘il:;raarng()coz\::/e megohmmeter between 10 — — MQ

PERFORMANCE CURVES

RATED SURGE (NON-REPETITIVE)

MAXIMUM FORWARD CHARACTERISTICS CURRENT
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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

TM90ORZ

HIGH POWER GENERAL USE

INSULATED TYPE

ELECTRICAL CHARACTERISTICS

Symbol Item Test conditions Limits Unit
R Min Typ Max
I|RRM Repetitive peak reverse current Tj=125C, VRRM applied —_ —_ 15 mA
1pRM Repetitive peak off-state current Tj=125C, VpRrwm applied . — — 15 mA
V1M, VEm| Voltage drop Tj=125C, 1M, IFM= 270V, instantaneous value —_ —_ 1.27 \Y
dv/dt Critical rate of rise of off-state voltage Tj=125C, Vp=2/3VpRM 500 —_ — V/us
VGt Gate trigger voltage Tj=25T, Vp=6V, RL=2Q — — 3.0 \
Vap Gate non-trigger voltage Tj=125C, Vp=1/2VorM 0.25 — —_ \
lgT Gate trigger current Tj=25C, Vp=6V, R .=2Q ) — — 100 mA
Rth(j-c) Thermal resistance Junction to case — — 0.30 T/W
Rth(e-1) Contact thermal resistance Case to fin, with thermal compound — — 0.20 CT/W
— Insulation resistance m:iazi;i?nm;r;gioa\s/emeg(’hmmeter between 10 — — MQ

PERFORMANCE CURVES

RATED SURGE (NON-REPETITIVE)

MAXIMUM FORWARD CHARACTERISTICS CURRENT
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MITSUBISHI THYRISTOR MODULES

TMO90RZ

HIGH POWER GENERAL USE
INSULATED TYPE

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

TM90RZ-24, -2H

HIGH VOLTAGE HIGH POWER GENERAL USE
INSULATED TYPE

ELECTRICAL CHARACTERISTICS

Symbol Item ’ Test conditions Limits Unit
‘ Min Typ Max
IRRM Repetitive peak reverse current Tj=125C, VRRM applied — -—_ 15 mA
IoRM Repetitive peak off-state current Tj=125C, VpRrwm spplied —_ —_ 15 mA
VM, VEM| Voltage drop ' Tj=125T, Itm, |FM=270A, instantaneous value — e 1.40 Y
dv/dt Critical rate of rise of off-state voltage Tj=125TC, Vp=2/3VpRrM 500 — — V/us
Vgt Gate trigger voltage Tj=25C, Vp=6V, R_=2Q ) — — 2.0 \2
\Zeh) Gate non-trigger voltage Tj=125C, Vp=1/2VDrRM 0.25 — — \
lgT Gate trigger current Tj=25C, Vp=6V, R_.=2Q - - 100 ‘mA
Rth(j-c) Thermal resistance Junction to case . — — 0.30 T/W
Rth(c-1) Contact thermal resistance Case to fin, with thermal compound — — 0.20 T/W
— Insulation resistance a m:lars‘u‘z?n\il:;ras:‘goc(;\s/emegohmmeier between 10 — — MQ

PERFORMANCE CURVES

RATED SURGE (NON-REPETITIVE)
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MITSUBISHI THYRISTOR MODULES

TMO90RZ-24, -2H

HIGH VOLTAGE HIGH POWER GENERAL USE

INSULATED TYPE

MAXIMUM POWER D’l SSIPATION

(SINGLE PHASE FULLWAVE RECTIFIED)

THE CURVES INDICATE THE RELATIONSHIP
BETWEEN THE POWER DISSIPATION AND THE‘{
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S 240 90° 120 S 10 NN
= AP S ¥
& 0 g V2 % 100 AMANANN [
K 60 ;f/ 2 N NN 360°
S 16 o =30AAS & NN\ ]
Z 160 = 7/ & 90 \ N RESISTIVE,
2 o INDUCTIVE
° 120 V4 ] Z 80 L0AD__ |
§ ;’// 6 ] " 6=30" 60°[ |9 "\'F 120°

// —} 7] =30 0
3 a0 — R0 2 70
20— RESISTIVE, INDUC- ] 60
TIVE LOAD ]
o I — 5 '
0 40 80 120 160 200 240 280 320 0 40 80 120 160 200 240 280 320
DC OUTPUT CURRENT (A) DC OUTPUT CURRENT (A)
.
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MITSUBISHI THYRISTOR MODULES

TM130RZ

HIGH POWER GENERAL USE
INSULATED TYPE

ELECTRICAL CHARACTERISTICS

Symbol Item Test conditions Limits Unit
Min Typ Max
{RRM Repetitive peak reverse current Tj=125C, VRRM applied . — L— 30 mA
IoRM Repetitive peak off-state current Tj=125C, Vpgrwm applied i — — 30 mA
V1M, VEM | Voltage drop Tj=125T, leM=IFMm=390A, instantaneous value — — 1.30 \Y
dv/dt Critical rate of rise of off-state voltage Tj=125C, Vp=2/3VoRMm 500 — — V/us
VT Gate trigger voltage Tj=25T, Vp=6V, R_.=2Q — — 3.0 \
Vep Gate non-trigger voltage Tj=125C, Vp=12VDRM , 0.25 — — \
lgT Gate trigger current Tj=25T, Vp=6V, RL.=2Q — - 100 mA
Rth(j-c) Thermal resistance Junction to case - — 0.22 T/W
Rth(c-1) Contact thermal resistance Case to fin, with thermal compound — —_ 0.05 T/W
_ Insulation resistance m:ia:i;er?“mi;raangoc(;\s/emegohmmeter between 10 _ _ MO

PERFORMANCE CURVES

RATED SURGE (NON-REPETITIVE)

MAXIMUM FORWARD CHARACTERISTICS CURRENT
10 =
7 I _ 3200
: ‘ <
3 Tj=125C £ 2800
2 @
o
. 10° L 3 2400
7
= 5 T 2000
z 2
< 3 — E 1600
] / a
© 02 & 1200
7 P = 1~
: i S 800
4 ] =
3
3 | G 400
o
L g
10 & 0
0.4 06 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 1 2 345 710 20 304050 70100
VOLTAGE DROP (V) CYCLES AT 60Hz
MAXIMUM TRANSIENT THERMAL
GATE CHARACTERISTICS IMPEDANCE (JUNCTION TO CASE)
i 0.25 1092 345710'
3 I T 1117 s
11 111 s
2 VFgm=10V +—1 s 0.225
Pgm = 10W o
10! © . 0.200 7
- 7 ! z v
S 5|—Ver=3.0V S 0.175
= s . - w —
qu 3 Il ‘\‘ % X A
RS 2 L Pacav)= = 0‘]50/:1
5 Ti| 25°¢+ 3.0W Y 2 o0.125
S 100 H s - /
T e 5 0.100
[ 5——100mA T - /,
< 2 (=
[0} 3 — 0.075
2 g
& 0.050 P
o e i e i :
: I T g 00255 5
2 L1 1 1 1 11 0
10" 457102 2 3457103 2 345 7104 10-32 34571022 34571012 345 710°
GATE CURRENT (mA) TIME (s)
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MITSUBISHI THYRISfOR MODULES

TM130RZ

HIGH POWER GENERAL USE

(SINGLE PHASE FULLWAVE RECTIFIED)

MAXIMUM POWER DISSIPATION

INSULATED TYPE

LIMITING VALUE OF THE
DC OUTPUT CURRENT

- (SINGLE PHASE FULLWAVE RECTIFIED)

ELECTRIC -

400 - — e 130
THE CURVES INDICATE THE RELATIONSHIP "E CURVES INDICATA THE RELATIONSH!
360} BETWEEN THE POWER DISSIPATION AND THE _| N BE TWEEN THE  CASE TEWPERATURE AND
DC OUTPUT CURRENT FOR THE SINGLE PHASE 120 THE DC OUTPUT. CURRENT (FOR
BRIDGE CONFIGURATION [POWER | {g0- L | TWO ELEMENTS) WHEN USED IN
_ 320F DISSIPATION EXPRESSED FOR —— T S THE SINGLE PHASE BRIDGE
s EACH MODULE AND DC | [120° S 110 CONFIGURATION
= 280}-OUTPUT CURRENT EXPRES- | ¢ - NN
z SED FOR THE PAIR) o)/ /| w N <N
5 ' 2 [ NN
F. 240 / 2 oo N
2 60 /7 7 NI
g V97 & AN
@ 200 ; w 90 ™
2 6 =30 / %
2 160 A D : o] 6=307| |e0°] s0°] I I[180°
« v/ ;% [ 80 . 120
s 120 - : w N
<) Lol L 2 L
o O 70 |
80 360 g Lll_J H
40 RESISTIVE. 60 360°
INDUCTIVE LOAD RESISTIVE,
o L INDUCTIVE LOAD
0 40 80 120 160 200 240 280 320 500 40 80 120 160 200 240 280 320
DC OUTPUT CURRENT (A) DC OUTPUT CURRENT (A)
LIMITING VALUE OF THE
MAXIMUM POWER DISSIPATION DC OUTPUT CURRENT
(THREE PHASE FULLWAVE RECTIFIED) (THREE PHASE FULLWAVE RECTIFIED)
400 — 130 — -
THE CURVES INDICATE THE RELATIONSHIP __T_HSECTLVJVFé\éﬁsTw?g:STEE TTé—lﬁfpggk%uR%Niwg
360| BETWEEN THE POWER DISSIPATION (PER —}—| 120 N, THE-DC OUTPUT CURRENT (FOR
MODULE) AND THE DC OUTPUT CURRENT Rer MODULES N THE
320 (FOR THREE MODULES) INTHE __| | | ) N r-TH THiARE PHASE
s THREE PHASE BRIDGE 120 S 110 AN RATION
= CONFIGURATION < ANASN CONFIGU
= 280 30 w N ’
S o« N
E 200 /50 // g 10 NN
= -
o
= 30 /I o N
5 20 % Z w o %0 N
S 160 /. z 6=30 607 90]120°
1 7 80
5 74 " |
£ 120 // 7 w
o 4 <- 70 a9 |
a0 /4 360° © “_3’510*
20— RESISTIVE, 80T cesisTive,
INDUCTIVE LOAD I INDUCTIVE LOAD
) 00 80 160 240 320 400 500 80 160 240 320 400
DC QUTPUT CURRENT (A) DC OUTPUT CURRENT (A)
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MITSUBISHI DIODE MODULES

RM10TA

MEDIUM POWER GENERAL USE
INSULATED TYPE

PERFORMANCE CURVES
MAXIMUM FORWARD CHARACTERISTICS

T T 1]
L
5 Tj=125C
—_ a
< 3
- P
w 2 7
T e
3 100 7
a £
< 7 /
s 3 /
e /
2 ‘/
100
0.7 0.8 0.9 1.0 T 1.2
FORWARD VOLTAGE DROP (V)
ALLOWABLE CASE TEMPERATURE
VS. DC OUTPUT CURRENT
160
g 1w <
& ~N
,c:f’ 120 ™
g ~
W N
2 100 i
o
2
© 8
805 5 10 15 20 25

DC OUTPUT CURRENT (Al)

BE TYPE HEATSINK (dimensions in mm)

120

T

MAXIMUM POWER DISSIPATION
100

80

60

40 /

POWER DISSIPATION (W)

20

/|

0 10 20 30 40 50

DC OUTPUT CURRENT (A)

ALLOWABLE AMBIENT TEMPERATURE
VS. DC OUTPUT CURRENT

140

T T T T
BE210 FIN, 3.7m/s |

_ AVERAGE AIR FLOW
&)
o 120
= N
2 ™
2 N
é 100 \
w
a.
=3
w
= 80
-
z
w
2 60
<

40

0

5 10 15 20 25

DC OUTPUT CURRENT (A)

POWER MODULE MOUNTING EXAMPLEY

QM30DY
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MITSUBISHI DIODE MODULES

RM15STA

MEDIUM POWER GENERAL USE

INSULATED TYPE

PERFORMANCE CURVES
MAXIMUM FORWARD CHARACTERISTICS

FORWARD CURRENT (A) -

CASE TEMPERATURE (°C)

102

T T T
Ti=125C

5

4

3

2 Pt

/

101

7

5 4

1 /

3

117/

100 :

0.7 0.8 0.9 10 1.1 1.2

FORWARD VOLTAGE DROP (V)

ALLOWABLE CASE TEMPERATURE
VS. DC OUTPUT CURRENT

160

140 N

120

100 ——

0 10 20 30 40 50

DC OUTPUT CURRENT (A)

BE TYPE HEATSINK (dimensions in mm)

=+

120

POWER DISSIPATION (W)

AMBIENT TEMPERATURE (*C)

MAXIMUM POWER DISSIPATION

100

@
=]

3

N
o

N
=]

/

/

10 20 30 40 50

DC OUTPUT CURRENT (A)

ALLOWABLE AMBIENT TEMPERATURE

140

n
o

o
o

o
o

@
o

40
0

VS. DC OUTPUT CURRENT

T T 1
BE210 FIN, 3.7m/s |

AVERAGE AIR FLOW

10 20 30 40 50

DC OUTPUT CURRENT (A)

POWER MODULE MOUNTING EXAMPLE

QMS50DY

BE TYPE HEATSINK
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MITSUBISHI DIODE MODULES

RM30TA

MEDIUM POWER GENERAL USE
INSULATED TYPE

PERFORMANCE CURVES
'MAXIMUM FORWARD CHARACTERISTICS

103

'MAXIMUM POWER DISSIPATION

- 200
: T o
- i L 160 /
2 = 4
. 3 = /
= | 4
gz £ 120
« E
e - g
S 102 2 4
g 1 5 g /
< - /
s s g /
o 4 % /
w 3 o y
4 a0
2
100 0
0.8 1.0 1.2 1.4 1.6 1.8 0 20 40 60 80 100
FORWARD VOLTAGE DROP (V) DC OUTPUT CURRENT (A)
ALLOWABLE CASE TEMPERATURE
VS. DC OUTPUT CURRENT
200
160
S
4
120
= I~
s ——
w —
o
S g0
w
=
w
2
(s} 40
0
0 20 40 60 80 100
DC OUTPUT CURRENT (A)
z MITSUBISHI
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MITSUBISHI DIODE MODULES

RM30Dz

MEDIUM POWER GENERAL USE
INSULATED TYPE

PERFORMANCE CURVES
MAXIMUM ALLOWABLE PEAK

SURGE (NON-REPETITIVE) CURRENT

MAXIMUM FORWARD CHARACTERISTICS =
103 - — 1000
7 &
5 « 900
4 o
3 P 3 800
z 2 A Tj=25°C a
= y < 700
= 102 y, <§(
g 7 Z 600
o« 5 o
5 4 = 500
3 3 1 n q
2
e £ 400 >
g o 5 300 I
o 7 a s
w [~
E 5 1 o I~~~
4 1 ~ 200
3 , o
2 J Z 100
w .
100 @ 0
70 0408 1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0 € 1 2 345 7 10 20 304050 70 100
w
FORWARD VOLTAGE DROP (V) CYCLES AT 60Hz

MAXIMUM TRANSIENT THERMAL IMPEDANCE

(JUNCTION TO CASE) MAXIMUM POWER DISSIPATION
; 010‘J 2 345710

100 —r—r————1—
s L/ RESISTIVE, INDUCTIVE LOAD
L 0.9 1/
o / )
S 0.8 _ 80 /
g s THREE-PHASEL__{/]
5 07 = OPERATION
o ,/ z /
S o6 = / S 60 SINGLE-PHASE <4 >
= 7 /a / g OPERATION
= —1 / o
< 0.5 a
s 7 4 2 1/ /
“Z 04 / G 40

o / « : L <foc )
- / u A1 |OPERATION
= - : 8 P4
g o2 £ 20 >
%2} -t
=4
2 0.1 %
o«

1032 34571022 34571012 345 7100 0 10 20 30 40 50

TIME (S) AVERAGE FORWARD CURRENT (A)

ALLOWABLE CASE TEMPERATURE
VS. AVERAGE FORWARD CURRENT

140

T T T 1 T |
RESISTIVE, INDUCTIVE LOAD
— I~
i) 120 NS
w N
< \,\ DC
k100 ~] OPERATION
o N \
w
% ~N
|_ 80
w |—SINGLE
z</() PHASE
g THREE-PHASE —] OPERATIO
60 [— OPERATION
40
0 10 20 30 40 50

AVERAGE FORWARD CURRENT (A)

co MITSUBISHI
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MITSUBISHI DIODE MODULES

RM6CD:’

MEDIUM POWER GENERAL USI:
INSULATED TYPL

PERFORMANCE CURVES

MAXIMUM FORWARD CHARACTERIST!CS

s <

% =

5 P w

2 o

3 P oo

z 3
< 2 < T.=25°C"]

. / | 2

Zz 102 <

w / =

o 7

o 5 A o

= 2 7 Q

) 3 7 *

s S :

E / =

£ 10 E

o 7 o

5 w

2 o<

=z

: ‘ 2

T z

10! I}

0.4 06 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 &

po

w

FORWARD VOLTAGE DROP (V)

MAXIMUM TRANSIENT THERMAL IMPEDANCE
(JUNCTION TO CASE)

10° 2 3457 10’

_ 08 .

= )

< 07 7

w

Z 06 s

S f =

£ os 8

= Z . =

< 04 ”Z Y s

s | 1122 % A

N Za il ) S
N [end

z

c ¥ ¢

g o2 L, )

1%2] /'

Z o1

o« e

[ ad —

10732 34571022 345710-12 3457100

TIME (S)

ALLOWABLE CASE TEMPERATURE
VS. AVERAGE FORWARD CURRENT

140 T 1 T T T T T
RESISTIVE, INDUCTIVE LOAD
130
E; 120
o 110 \
o
2 NS DC OPERATION]
0
g1 AR
590
=
&80 I~
o | SINGLE
g THREE-PHASE—}] PHASE
: —3 PERATION
© o }—F OPERATION ORERATIO
50
400 70 20 30 40 50 60 70 80 90 100

AVERAGE FORWARD CURRENT (A)

MAXIMUM ALLOWABLE PEAK
SURGE (NON-REPETITIVE) CURRENT
2000

1800
1600
1400
1200
1000

800

600

400 ~

200

01 2 345 710 20 304050 70 100

CYCLES AT 60Hz

MAXIMUM POWER DISSIPATION

L e S —
RESISTIVE, INDUCTIVE LOAD
180
160
140 THREE-PHASE /
OPERATION //
120 h ¢ h /|
1 77
SINGLE-PHASE | A
100 OPERATION /'
80 ,/AV‘
60 / {
Z DC OPERATION
40
20
0

0 10 20 30 40 50 60 70 80 90 100

AVERAGE FORWARD CURRENT (A)
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MITSUBISHI DIODE MODULES

RM60DZ-24, -2H

HIGH VOLTAGE MEDIUM POWER GENERAL USE
INSULATED TYPE

PERFORMANCE CURVES
MAXIMUM ALLOWABLE PEAK

MAXIMUM FORWARD CHARACTERISTICS < SURGE (NON-REPETITIVE) CURRENT
103 £ 2000
7 w
5 g
4 3
z 3 o 1600
= <
z 102 =
e 7 / Tj=25C— S 1200
o 5 7 w
3 4 o .
e 2 E N
g = 800
= 10! w N '
o«
R my, g ~L
i / Z 400
] o
3 b4
2 o
10! g o
0.6 08 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2 T 2 345 710 20 304050 70 100
FORWARD VOLTAGE DROP (V) CYCLES AT 60Hz
MAXIMUM TRANSIENT THERMAL IMPEDANCE v
(JUNCTION TO CASE) MAXIMUM POWER DISSIPATION
10° 2 345 710 .
_ 0.50 160 —T—T——T—T—T—T 7T
z ‘ | —RESISTIVE, INDUCTIVE LOAD
[ /’ 140
g 0.40 4 _
z )4 2 120
m ] 3 y
S 0.30 © 100
% '7b/ / < THREE-PHASE
2 % 80 OPERATION »
s / 4] L A
5 0.20 % o SINGLE-PHASE | W/ IS
T « 60/~ OPERATION W
= g S DC OPERATION
= /1 S 40 V%
& 0.10
w
z = 20
o
10732 345710722 345710712 3457 100 0 20 40 60 80 100
TIME (S) AVERAGE FORWARD CURRENT (A)
ALLOWABLE CASE TEMPERATURE
VS. AVERAGE FORWARD CURRENT
130 RESISTIVE, INDUCTIVE LOAD
120 AN
110 DC OPERATION—|
O
= 100 AN
g 90 AN
g
& 80T SINGLE-PHASE
o OPERATION T
= 0
i
w 60
THREE-PHASE _|
S s0l—toperaTion. 3
40
30g 20 20 60 80 100
AVERAGE FORWARD CURRENT (A)
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MITSUBISHI DIODE MODULES

RM100DZ

HIGH POWER GENERAL USE
INSULATED TYPE

PERFORMANCE CURVES

MAXIMUM FORWARD CHARACTERISTICS

FORWARD CURRENT (A)

10°

[NERET N

102

[NERENEEN]

1

o

NwWwHsO~

100 y .
0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4
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L~ 1

I

T =25C—

\-\

~

FORWARD VOLTAGE DROP (V)

SURGE (NON-REPETITIVE) FORWARD CURRENT (A)

. MAXIMUM TRANSIENT THERMAL IMPEDANCE

(JUNCTION TO CASE)

MAXIMUM ALLOWABLE PEAK
SURGE (NON-REPETITIVE) CURRENT
2000

1800 N
1600 N

Ny

1400
1200

1000 N

800

600

400

200
0

1 2 345 710 20 30 4050 70 100

CYCLES AT 60Hz

MAXIMUM POWER DISSIPATION

4—16

ELECTRIC

100 45 710’
_0.40 TP/ 320 ey T T T T
s —RESISTIVE, INDUCTIVE LOAD
S I 280 1
S 0.35 7 [T
w THREE-PHASESS 7
= 0.30 s 240 OPERATION, —
E( - g |L I r/
& 0.25 o & 200 SINGLE PHASE<LZA]
s p = OPERATION //
2 0.20 L // S 160 Vi
= 1] 14} g
R . 2 v/
w 0.15 / 120
z « J DC OPERATION |
2 A
=
z 0.10 > < 80
2 0.0 LA 40
= P
e 0 0 |
1032 345710722 345710-1 2 3457 100 0 40 80 120 160 200
TIME (S) AVERAGE FORWARD CURRENT (A)
ALLOWABLE CASE TEMPERATURE
VS. AVERAGE FORWARD CURRENT
140 T T T T L T T
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_ 120
O
L N
g N
5 100 N
S NN
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= 80 -
: L. bC
7] = SINGLE OPERA-
S o | THREEPHASEZ=] | pHASE | TION
OPERATION OPERATION
40
0 40 80 120 160 200
AVERAGE FORWARD CURRENT (A)
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MITSUBISHI DIODE MODULES

RM100DZ-24, -2H

HIGH VOLTAGE HIGH POWER GENERAL USE

INSULATED TYPE

PERFORMANCE CURVES
MAXIMUM FORWARD CHARACTERISTICS
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N WA~

1

o
N

N

NEAR S B

10

FORWARD CURRENT (A)

02 mwsua

.6 0.

8 1.0 1.2 1.4 16 1.8 2.0 2.2

FORWARD VOLTAGE DROP (V)

MAXIMUM TRANSIENT THERMAL IMPEDANCE

(JUNCTION TO CASE)

SURGE (NON-REPETITIVE) FORWARD CURRENT (A)

MAXIMUM ALLOWABLE PEAK
SURGE (NON-REPETITIVE) CURRENT
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CYCLES AT 60Hz
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100 2 345710
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TIME (S) AVERAGE FORWARD CURRENT (A)
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= 100 *
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5 w0 N J
2 N
5 % SINGLE-PHASE
S ol lopERATiON ™
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40
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MITSUBISHI HYBRID ICs

MS5721SL

HYBRID IC FOR DRIVING TRANSISTOR MODULES

MAXIMUM RATINGS (Ta=—20~+70°C, unless otherwise specified )

Symbol Items Conditions Ratings Unit

Vec 14 v
Supply voltage

VEE —5 \%

Vi INPUT voltage —1~+5 V2

loH tw=10us, f=2kHz -1 . A
OUTPUT current

loLp 10us, . 2kHz - 3 * A

Viso Isolation voltage 60Hz, Ta=25T 1500 ** . Vrms

Ts Substrate —20~+100 T .
Operating Temperature

Ta Ambient —20~+70 c

%  Pulse width 10us, f=2kHz.
* % : Sinusoidal wave form 60Hz, 1 minute, Ta=25°C

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vee=10V, Vge= 3V, unless otherwise specified )

Characteristics

Symbol Items Test conditions Unit

Min Typ Max
liH “H” input current V=5V — 10 — mA
lon “H” output current Vo=1.6V, Rext=9Q — —0.9 —
loLp “L” output peak current R2=1Q, Cext=10uF —_ 2 —
Pd Internal power dissipation :)0?_==_5%%A s loLp=2A, f=2kHz, - 0.33 — w
teLH “L.-H” propagation delay time V|=0—4V, Ts=100C —_ — 10 HS
t, “L~H"” rise time V|=0—4V, Ts=100C — — 1 us
tpHL “H-L” propagation delay time V|=5—0V, Ts=100C — — 15 us
ts “H-L" fall time V)=5—0V, Ts=100C — — 3 uSs

PERFORMANCE CURVES

ALLOWABLE POWER DISSIPATION
VS. TA MAXIMUM RATING

INTERNAL POWER DISSIPATION
VS. DUTY FACTOR

1000 1000
5 N s ! HEEN
€ N 2 I— CONDITOIN————————
o E Voo=10V, Vge=—3V  TYPICAL
< 800 O ' 800 [—vi =5V, f=2kHz EXAMPLE ]
o 3 | Vo=1.6Vi
= N 2
( [t
= 600 A & 600 G5
w < .
g N 2 FOR QM50DY [
g S 400 ]
£ 400 - ‘
g \ g e
w N
pu] Y -
< 200 > S 200 e IoH=—0.45A
c F
H g A OR QM30DY
-
- z
< 0 - 0 T
20 40 60 80 0 20 40 60 80 100
AMBIENT TEMPERATURE (°C) “H" DUTY FACTOR D.F. (%)
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MITSUBISHI HYBRID iCs

MS57215L

HYBRID IC FOR DRIVING TRANSISTOR MODULES

AVERAGE POWER DISSIPATION OF Rext Pext (W)

POWER DISSIPATION OF Rext VS.
DUTY FACTOR

-
o .

T T
CONDITOIN l l [ l
[~ Vec=10V, VEg=—3V iP C[AL
- TYPI
gf-Vo=1.6V EXAMPLE T
| A
lon=-—0.9A //
6 FOR QM50DY
Y
, J -
P
/‘
2 A <
// o loH="—0.45A
P FOR QM30DY
0 | .|
0 20 40 60 80 100

“H" DUTY FACTOR D.F. (%)

100V
AC

60Hz

SR1FM-2X4

1502

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

14

N

RIPPLE

AMPLITUDE
=
] Vo

o

11

o

OUTPUT VOLTAGE Vg (V)

(=2}

0 0.2 0.4 0.6 0.8 1.0

AVERAGE LOAD CURRENT I (Aave)

T : 8V, 1AX2CENTER-TAPPED TRANSFORMER
Ciy: 4700u4F, Cz: 470uF
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MITSUBISHI HYBRID ICs

M5721S5L

HYBRIDY IC FOR DRIVING TRANSISTOR MODULES

RECOMMENDED OPERATING CONDITION

When driving QW50DY-H or QM30DY-H,

Symbol Items Min Nom Max Unit
Vee Supply voltage 9 10 1 \Y
VEE Supply voltage —2.5 -3 —4 \%
ViH “H” Input voltage a4 — 5 \V
Vou “H™ Output voltage 1.4 1.6 2.1 \V
VoL “L" Input voltage —2 — — \V;

9Q,10W
Rext — (18 Q) — Q
5W
Rz — 1(3.3) -
R — 150 —
D2 — MZ303 — —
Cext 10 * — — uF
4700
o T @ | #F
Cz — 470 — uF
f - — 2 kHz

Note : Data shown in (

) are available for QM30DY-H.

: The equivalent series resistor ESR of this capacitor decreases the sink current Igyp especially at low temperature.

We found the following capacitors are usable.
T,>-20°C ........
Ta=> 0°C ........

for

ADVICE ON PCB PATTERN LAYOUT

RUSOWV 10 uf min.
RB-LLEOWV 22 uF min.

ELNA CO. LTD.

(1) The auxiliary resistor Rext and R; dissipate large
power, so you should be careful not to heat M567215L

by radidant heat from these hot devices.

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

MITSUBISHI
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