


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































SGS50DA045D 

Typical VF Versus IF 

2 

1.5 

1-

0.5 
100 

TJ �~�z�s� 'c 

CC1!1140 

I/' 
A 

/ 
./ 

TJ �~�1�2�5� 'C 

1 a' -lc (A) 

Switching Times Inductive Load Versus 
Temperature 

GCJ1J31 

% 

�Y�o�~�o�m�p�-�3�0�0�V� / tf - h;c=25 
- VBE(ctf) =-5V .I 

200 

lc =50A 

/ 
v 150 

/ 
j 

v ---�-�~� t, 

lL. �~� 1-
100 

25 50 75 100 125 TJ('C) 

Switching Times Test Circuit 

Switching Times Inductive Load 

GC313ZO 

t(us) 

t,=125'C 

1 o' 
t,-2S'C 

t, 125'C 

v t, 25'C 

�~�.�-�-�-�.�.�.�.�.�- L.l I I 
Volomp-300V f= 
hrE 25 r-
VBE(off) =-SV r 

I I 
20 30 40 50 10 (A) 

RBSOA Test Circuit 

Yclamp 

SC0.4550 

lp adjusted for nom mal lc; lc/ls= 25 

4/4 
�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�{�~�/� �~�~�~�~�~�~�~�:�~�~� ---------------------------
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SGS50DA080D 

NPN DARLINGTON POWER MODULE 

• POWER MODULE WITH INTERNAL ISOLA-
TION (2500V RMS) 

• LOW Rth JUNCTION TO CASE 
• FREEWHELING DIODE 
• ADAPTED FOR HIGH POWER SWITCHING 

APPLICATIONS 

INDUSTRIAL APPLICATIONS: 
• MOTOR CONTROL 
• HIGH POWER SMPS AND UPS 

TRANSPACK (T0-240) 

INTERNAL SCHEMATIC DIAGRAM 

3 2 

SC04530 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

VcEO Collector-Emitter Voltage (Is= 0) 800 v 
VcEs Collector-Emitter Voltage (VsE= 0) 1200 v 
VcEv Collector-Emitter Voltage (VsE = -2V) 1200 v 
Vcso Collector-Base Voltage (IE= 0) 1200 v 
VEso Emitter-Base Voltage (lc = 0) 7 v 

lc Collector Current 50 A 

- lc Reverse Collector Current 50 A 

Is Base Current 6 A 

- lcsM Collector Surge Current 500 A 

Ptot Total Dissipation at Tc = 25 °C 400 w 
Tstg Storage Temperature -55 to 150 oc 

Tl Max. Operating Junction Temperature 150 oc 

V1so Insulation Withstand Voltage (AC-RMS) 2500 v 

July 1990 1/4 
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SGS50DA080D 

THERMAL DATA 

RthJ-Case Thermal Resistance Junction-case Max 
RthJ·case Thermal Resistance Junction-case (diode) Max 

Rthc-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

Symbol Parameter Test Conditions 

leER# Collector Cut-off VeE= 800 V 
Current (RsEt = 3.3 kQ VcE=800V T1 =125°C 
RBE2 = 100 Q) 

IcEs# Collector Cut-off VeE= 1200 V 
Current (VsE = 0) VeE= 800 V T1 = 125 °C 

icEV # Collector Cut-off VeE= 1200 V 
Current (VeE = -2 V) 

lEBO Emitter Cut-off Current VEB = 5 V 
(lc = 0) 

VcE(sat)* Collector-Emitter lc =50 A Is= 2.5 A 
Saturation Voltage 

VsE(sat)* Base-Emitter lc =50 A Is= 2.5 A 
Saturation Voltage 

hFE* DC Current Gain lc =50 A VeE= 3 V 
lc =50 A VeE= 5 V 

INDUCTIVE LOAD Vee= 50 V lc =50 A 
Is Storage Time let= 2.5 A VsE(off)= -5 V 
It Fall Time T1 ~ 125 °C (see test circuits) 

VF Diode Forward Voltage IF= 50 A 

lrr Diode Reverse IF= 50 A di!dt = 100 A/J.LS 
Recovery Time 

• Pulsed: Pulse duration = 300 II•· duty cycle 1.5 % 
# See test circuits in databook introduction 

Min. 

20 
70 

Safe Operating Areas Thermal Impedance 

K 

0.31 °C/W 
1.1 °C/W 

0.05 °C/W 

Typ. Max. Unit 

2 mA 
10 mA 

2 mA 
10 mA 

2 mA 

2 mA 

3 v 

3.5 v 

6 J.LS 
0.8 J.LS 

2 v 
0.5 J.LS 

CC1.3070 

2/4 
---------------------------L~I ~~~;~~~:9~ ---------------------------
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Derating Curve 

GC1J060 

I 

100 
~ 

" r-r- - P,,, i' 
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800 VeE =5Y -

/ 
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600 ~ 
...... \\ 
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200 

100 
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\1\ 
~ ,\ 
I' ~ 

.......... 

20 40 

T, =-40'C 

~ 

60 

Base-Emitter Saturation Voltage 

GC31170 
YeE{sct 

(V) 
) 

4 

T, =125'C 
3 

...-----::: ~T,=25'C -"""" 
.... .....--........ T, =-40' C 
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v 
I I 

0 20 40 60 

SGS50DA080D 

Output Characteristics 

GC311.4.0 

) 

80 
19 =2.5A 2.0A 1.5A 

0- .-:::: ........ - 1.0A -u /'" / 
1-

~ .. O.SA 
1-

~ .....-- - 0.2A 
60 

40 '/ .....- ........ 

./ 
,. 

0.05A -........ - 0.02A -20 
1..--

I 
0 2 4 6 8 1 0 12 1 4 1 6 V CE (V) 

Collector-Emitter Saturation Voltage 

GC31160 
) 

8 

I 
hrE =20 T,=I25'C 

11 
6 

v T,=25'C 

1/ Vr, =-40°C 

l/ ~ v 
--1:::;. ~ 

0 20 40 60 80 10 (A) 

Reverse Biased SOA 

GC311!!0 

100 

80 

60 

V "(oii)=-SV 
40 I 

I 

20 I I 
"1--. 

0 300 600 900 1200 Vc!omp(V) 

3/4 -------------li;i ~~~~m~vr::U!~~ --------------
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SGS50DA080D 

Typical VF Versus IF 

-VCE(V ) 

2 

1.6 

1.2 

0.8 

0.4 
0 

~ ~ 
/ 

20 

TJ =-40°C 

t,....-::: ~ 
P" TJ =125 °C 

40 60 

GC31190 

.-,::::: TJ =25 °C -

80 -lc(A) 

Switching Times Inductive Load Versus 
Temperature 

% 

140 

130 

120 

110 

100 
0 

Vcramp = 300 V 
VeE(arr) = -5V 
h,, =20 

lc =SOA 

25 50 75 

Switching Times Test Circuit 

CC14020 

It 

t, 

100 TJ ('c) 

Switching Times Inductive Load 

GC13990 

t, 125'C 

-r -1-1-

10° ~ f- .. t,=25'C 

t, 125'C 

~ t, 25'C 

I ""'~"' Ill 
Vcramp 300 v 
VeE(orr) sv 
hFE :20 

2 Ill 
0 10 20 30 40 50 lc (A) 

RBSOA Test Circuit 

Vee 

__Il2 

Vclamp 

-
SCOtSSO 

tp adJusted tor nomrnal lc; I ells= 20 

4/4 ---------------------------- ~~~~~~~v~:~~~ ----------------------------
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SGS60DA070D 

NPN DARLINGTON POWER MODULE 

• POWER MODULE WITH INTERNAL ISOLA-
TION (2500V RMS) 

• LOW Rth JUNCTION TO CASE 
• FREEWHELING DIODE 
• ADAPTED FOR HIGH POWER SWITCHING 

APPLICATIONS 

INDUSTRIAL APPLICATIONS: 
• MOTOR CONTROL 
• HIGH POWER SMPS AND UPS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VcEo Collector-Emitter Voltage (Is= 0) 

VcEs Collector-Emitter Voltage (VeE= 0) 

VcEv Collector-Emitter Voltage (VeE = -2V) 

Vceo Collector-Base Voltage (IE= 0) 

VEBO Emitter-Base Voltage (lc = 0) 

lc Collector Current 

- lc Reverse Collector Current 

Is Base Current 

- lcsM Collector Surge Current 

Ptot Total Dissipation at Tc = 25 °C 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 

V1so Insulation Withstand Voltage (AC-RMS) 

July 1990 

TRANSPACK (T0-240) 

INTERNAL SCHEMATIC DIAGRAM 

3 2 

SC04530 

Value Unit 

700 v 
1200 v 
1200 v 
1200 v 

7 v 
60 A 

60 A 

6 A 

60 A 

400 w 
-55 to 150 oc 

150 oc 

2500 v 

1/4 
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SGS60DA070D 

THERMAL DATA 

Rthj-case Thermal Resistance Junction-case Max 
Rthj-case Thermal Resistance Junction-case (diode) Max 

Rthc·h Thermal Resistance Case-heatsink With Conductive 
Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

Symbol Parameter Test Conditions 

leER# Collector Cut-off VeE= 700 V 
Current (RsEt = 3.3 kQ VeE= 700 V T1 = 125 °C 
RsE2 = 100 Q) 

IcEs# Collector Cut-off VeE= 1200 V 
Current (VsE = 0) VeE= 700 V T1 = 125 °C 

icEV # Collector Cut-off VeE= 1200 V 
Current (VsE = -2 V) 

lEBO Emitter Cut-off Current VEs = 5 V 
(lc = 0) 

VcE(sat)''' Collector-Emitter lc = 60 A Is= 2 A 
Saturation Voltage 

VsE(sat)''' Base-Emitter lc = 60 A Is= 2 A 
Saturation Voltage 

hFE'. DC Current Gain lc = 60 A VeE= 3 V 
lc = 60 A VeE= 5 V 

INDUCTIVE LOAD Vee = 50 V lc = 60 A 
Is Storage Time ls1 = 2 A VsE(off)= -5 V 
It Fall Time T1 ~ 125 °C (see test circuits) 

VF Diode Forward Voltage IF= 60 A 

lrr Diode Reverse IF= 60 A dildt = 100 A/J.lS 
Recovery Time 

* Pulsed: Pulse duratton = 300 JlS, duty cycle t .5% 
# See test circuits m databook rntroduct10n 

Min. 

30 
80 

Safe Operating Areas Thermal Impedance 

K 

6=1 

6 0.5 
6 £J-
6 = 0.1 

/ 

t ,...,..,.-rr 
6 0 

I/ 

0.31 °C/W 
1.1 °C/W 

0.05 °C/W 

Typ. Max. Unit 

2 rnA 
10 rnA 

2 rnA 
10 rnA 

2 rnA 

2 rnA 

3 v 

3.5 v 

6 J.lS 
0.8 J.lS 

2 v 
0.5 J.lS 

CC1~070 

Zth = k RthJ-c 

0 = lp/T 

__fUl_ 
---t±J 
II 111111 II 1111 

-to-2 

10 4 1 0 3 10 2 10 1 10 ° t, (s) 

2/4 -------------- ._.,/ ~~~~m~::~~J: --------------
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SGS60DA070D 

Derating Curve Output Characteristics 
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I I 
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3.2 

1.6 v Vr, =zs•c 
v !,.....-- ....... r-- V0, SV -I II 
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VaE(Ii'c 
(v) 

GC3124-0 GC512o:O 

I) ) 

3.2 
100 

r, =1zs•c ...... 
~ -

~ - -1--t-2.4 80 
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~ 

~----"' --T, =25'C ,_. 60 

40 

0. 8 
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3/4 
------------- L.,l ~~~mgr~:L\l~~ -------------
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SGS60DA070D 

Typical VF Versus IF 

) 
GC31261 

....-:::: ::::=r=== 
r, =25 •c .....-:::: ::::::: ;;...-- T, =125'C 

1.6 

....-::: ~ /v-1.2 

/ 
0.8 

0.4 

0 40 80 120 

Switching Times Inductive Load Versus 
Temperature 

% 

140 

130 

120 

110 

100 
0 

Vclamp = 300 V 

VBE(off) = -5V 
hFE =30 

lc =60A 

25 50 75 

Switching Times Test Circuit 

tr 

t, 

100 T, ('C) 

Switching Times Inductive Load 

CC1 4030 

t (fls) 

t, 125'C 

H::l 
~ ... t, =25'C 

tr 125'C 

t, 25'C 

1 
..... ;:::r-- Ill 

Vc;lamp 300 v 
VsE(orr) 5V 

hFE =30 

10-2 Ill 
0 I D 20 30 40 50 lc (A) 

RBSOA Test Circuit 

Vclamp 

SC04550 

!0 adjusted tor nominal lc; lc/ls= 30 

4/4 ------------- L..,J ~~~;ru~::~?~ -------------
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SGS80DA020D 

NPN DARLINGTON POWER MODULE 

• POWER MODULE WITH INTERNAL ISOLA-
TION (2500V RMS) 

• LOW Rth JUNCTION TO CASE 
• FREEWHELING DIODE 
• ADAPTED FOR HIGH POWER SWITCHING 

APPLICATIONS 

INDUSTRIAL APPLICATIONS: 
• MOTOR CONTROL 
• HIGH POWER SMPS AND UPS 
• HIGH POWER DC/DC AND DC/AC CON­

VERTERS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VcEO Collector-Emitter Voltage (Is= 0) 

VcEs Collector-Emitter Voltage (VsE= 0) 

VcEv Collector-Emitter Voltage (VsE = -2V) 

Vcso Collector-Base Voltage (IE= 0) 

VEBo Emitter-Base Voltage (lc = 0) 

lc Collector Current 

- lc Reverse Collector Current 

Is Base Current 

- lcsM Collector Surge Current 

Ptot Total Dissipation at Tc = 25 °C 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 

Vtso Insulation Withstand Voltage (AC-RMS) 

May 1990 

TRANSPACK (T0-240) 

INTERNAL SCHEMATIC DIAGRAM 

3 2 

SC04530 

Value · Unit 

200 v 
300 v 
300 v 
300 v 

7 v 
80 A 

80 A 

2 A 

1200 A 

375 w 
-55 to 150 oc 

150 oc 

2500 v 

1/4 
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SGSBODA020D 

THERMAL DATA 

RthJ·Case Thermal Resistance Junction-case Max 
RthJ·case Thermal Resistance Junction-case (diode) Max 

Rthc·h Thermal Resistance Case-heatsink With Conductive 
Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

Symbol Parameter Test Conditions Min. 

leER# Collector Cut-off VeE= 250 V 
Current (RsEt = 3.3 kQ VeE= 250 V T1 = 125 °C 
RsE2 = 100 Q) 

IcEs# Collector Cut-off VcE=300V 
Current (VsE = 0) VcE=250V T1 = 125 °C 

lcEV # Collector Cut-off VeE= 300 V 
Current (VsE = -2 V) 

lEBO# Emitter Cut-off Current VEs = 5 V 
(lc = 0) 

VcE(sat)* Collector-Em iller lc = 80 A Is= 1 A 
Saturation Voltage 

VsE(sat)* Base-Emitter lc = 80 A Is= 1 A 
Saturation Voltage 

hFE* DC Current Gain lc = 80 A VeE= 2 V 80 
lc = 80 A VeE= 5 V 500 

INDUCTIVE LOAD Vee= 50 V lc = 80 A 
Is Storage Time 1st = 1 A VsE(oft)= -5 V 
It Fall Time T1 :;; 125 °C (see test circuits) 

VF Diode Forward Voltage IF= 80 A 

lrr Diode Reverse IF= 80 A dt/dt = 100 A/J.lS 
Recovery Time 

* Pulsed: Pulse durat1on = 300 ~s, duty cycle 1.5% 
# See test circu1ts in databook introduction 

Safe Operating Areas Thermal Impedance 

GC1J820 

. * For single non 
2 repeiitive pulse 

_) II II : lc MAX PULSE OPERATION ' . 
PULSED 

K != m I= 
I= 
r-

6 = 1 

lc (A) 

103 

1 o' 
2 401'5 . 100,us . lc MAX . 

CONT 

6 0.5 

ra 0.3 
2 

" ' . 0 = 0.1 I-"' 
f .......'l1! 

1 o' 

,- DC OPERATION 
I 

6 0 

: tms 1/ . 
Tc Z5°C 

2 
- 10 ms 

I 
2 . ' " 

0.33 °C/W 
1.1 °C/W 

0.05 °C/W 

Typ. Max. Unit 

2 mA 
10 mA 

2 mA 
10 mA 

2 mA 

2 mA 

1.8 2 v 

2.5 3 v 

1000 

1.85 4 ~s 

0.3 0.6 ~s 

1.6 2 v 
0.2 0.5 J.lS 

CC13070 

Z1h = k RthJ-c 
0 = fp/T 

__flJl_ 
--l±J 

11111111 IIIII 

10 1 
2 . • 8 . . 

1 o' ' VeE (v) 
10-2 

to-• 10 3 10-2 10-1 10° tp(s) 

2/4 
---------------------------- J(~l ~~~~~~~:~~~ ----------------------------
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SGS80DA020D 

Derating Curve Output Characteristics 

GC13060 GC13670 

lc(A) 
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..... 

r-....... !" ...... 
r-

1200 I~ ~ TJ =-40°C 

~?" 
1.3 

TJ--40°C -r-..... 
600 ~ ~ 

VrJ=125'C 
0.9 

0.5 
0 20 40 60 80 lc(A) 0 40 80 lc (A) 

Base-Emitter Saturation Voltage Reverse Biased SOA 

VsE(sot) 

(V) 

GCI 3850 CC1.3660 

lc (A) 

2.6 
hFE=80 ~ 

kP t/' 
160 

TJ=-40°C I.....:: !?' [/ 

./ 1:3 !7/ 

7 v [X 
/ v TJ =25 °C 

2.2 

1.8 

VsE{off)=-5V 

TJ ~125't 

I I I 

120 

80 

7 
TJ=125°C 

1.4 

I I 
I 

I I 
I 

40 

0 40 80 lc (A) 0 100 200 300 VCLAMP(V) 

3/4 
---------------------------- A(~/ ~~~~~~~:~~~ ----------------------------
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SGS80DA020D 

Typical VF Versus IF 

-VcE(V) 
CC13740 

1.5 

~ 
/.. 

/..; 

TJ=25'C / 
/ 

I.J- T,=125'C 
I 
I I 

10' 5 -lc(A) 

Switching Times Inductive Load Versus 
Temperature 

% 

180 r-- Vclamp = 150 V 

lc=BOA 
r--

VeE(olf) = -SV / r-- hrr =80 
/ 

160 

140 
)1' 

/ 

120 / 
/ I,...-~ 

L. -~ ~ 100 
25 50 75 100 

Switching Times Test Circuit 

CC13880 

" 
If 

- Is 

T,('C) 

Vee 

I Vclomp 

I 
I 

Switching Times Inductive Load 

CC13870 

f(JJ.S) 

I, 125'C 

1,=25'C f-- t1=125'C - I-" 
M ---

~ ~ tf =25'C == Yclamp = 1 50 V 

VeE(olfl = -sv 
hFE =80 

20 40 60 80 lc (A) 

RBSOA Test Circuit 

SCOASSO 

!p adjusted for nominal lc; lclle= 20 

4/4 
---------------------------{~/ ~~~;~~~:~~ ---------------------------
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SGS1 OODA020D 

NPN DARLINGTON POWER MODULE 

• POWER MODULE WITH INTERNAL ISOLA-
TION (2500V RMS) 

• LOW Rth JUNCTION TO CASE 
• FREEWHELING DIODE 
• ADAPTED FOR HIGH POWER SWITCHING 

APPLICATIONS 

INDUSTRIAL APPLICATIONS: 
• MOTOR CONTROL 
• HIGH POWER SMPS AND UPS 
• HIGH POWER DC/DC AND DC/AC CON­

VERTERS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VcEo Collector-Emitter Voltage (Is= 0) 

VcEs Collector-Emitter Voltage (VsE= 0) 

VcEv Collector-Emitter Voltage (VsE = -2V) 

Vcso Collector-Base Voltage (IE= 0) 

VEBO Emitter-Base Voltage (lc = 0) 

lc Collector Current 

- lc Reverse Collector Current 

Is Base Current 

- lcsM Collector Surge Current 

Ptot Total Dissipation at Tc = 25 °C 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 

Vtso Insulation Withstand Voltage (AC-RMS) 

April1ggo 

TRANSPACK (T0-240) 

INTERNAL SCHEMATIC DIAGRAM 

3 2 

SC04530 

Value Unit 
200 v 
300 v 
300 v 
300 v 

7 v 
100 A 

100 A 

3 A 

1000 A 

375 w 
-55to150 oc 

150 oc 

2500 v 

1/4 
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SGS100DA020D 

THERMAL DATA 

RthJ·case Thermal Resistance Junction-case Max 
RthJ·case Thermal Resistance Junction-case (diode) Max 

Rthc·h Thermal Resistance Case-heatsink With Conductive 
Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

Symbol Parameter Test Conditions 

leER# Collector Cut-off VeE= 200 V 
Current (RsEt = 3.3 kQ VeE= 200 V T1 = 125 °C 
RsE2 = 100 Q) 

IcEs# Collector Cut-off VeE= 300 V 
Current (VsE = 0) VeE= 200 V T1 = 125 °C 

lcEV # Collector Cut-off VeE= 300 V 
Current (VsE = -2 V) 

lEBO# Emitter Cut-off Current VEB = 7 V 
(lc = 0) 

VcE(sat)* Collector-Emitter lc=100A Is= 1 A 
Saturation Voltage 

VsE(sat)* Base-Emitter lc = 100 A Is= 1A 
Saturation Voltage 

hFE* DC Current Gain lc = 100 A VeE= 2 V 
lc = 100 A VeE= 5 V 

INDUCTIVE LOAD Vee= 50V lc = 100 A 
Is Storage Time 1st = 1 A VsE(otf)= -5 V 
It Fall Time Vclamp = 150 V T1 ::; 125 °C 

(see test circuits) 

VF Diode Forward Voltage IF=100A 

lrr Diode Reverse IF=100A dildt = 1 00 A/J.LS 
Recovery Time 

* Pulsed: Pulse duration = 300 J.lS, duty cycle 1.5 % 
# See test circuits m databook mtroductlon 

Min. 

100 
500 

Safe Operating Areas Thermal Impedance 

lc (A) 
CC1J660 

K . * For single non , repefitive pulse . 1 o' . lc MAX PULSE OPERATION ' . 
PULSED 40p.s , 6 = 1 

1 o' . ~ r-... !-..... I . lc MAX 100,us . 
CONT 

6 0.5 

ro 0.3 
, . 
' . 0 = 0.1 ~ 

1 ......,..,-r 
10 1 

,~ DC OPERATION 
I 1111 \ msil : 

0 0 

1/ . 
Tc 25'C ,~ 10 ms Httl 

I II II , . 0 0 to-2 

0.33 °C/W 
1.1 °C/W 

0.05 °C/W 

Typ. Max. Unit 

2 rnA 
10 rnA 

2 rnA 
10 rnA 

2 rnA 

2 rnA 

1.4 2 v 

2.4 3 v 

850 

1.5 4 J.LS 
0.3 0.6 J.LS 

1.9 2 v 
0.3 0.5 J.LS 

CC1.3070 

Z1h = k RthJ-c 

0 = lp/T 

__fUl_ 
--t±J 

11111111 IIIII , . ' ' . 6 

102 ' VeE (v) - -to' 10 4 10 3 10 2 10 1 10° tp(s) 

2/4 ------------- L-,, ~~~;ID~u~:~~J': -------------
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Derating Curves 

% 
GC13060 

100 ._.. 
r.;:: 

-r-r- Ptot " ....... 

~ 
1s;e -r-

' I'-. 50 

f"'o. ...... 

' 0 50 100 

DC Current Gain 

GCI3700 

II 
II 

3000 TJ=125'C 

~' I' 2500 

2000 TJ =25 'C 

"' 1500 

1000 l\ 
VeE =5V 1\\ 

~ 
500 

I 
lc(A) 

Base-Emitter Saturation Voltage 

) 
GCI3720 

VsE(sot 

(V) 

h,,=IOO 
4 

T,=25'.S,.... r..-...-v v 3 

2 
........... k- / 

..... v / 
v TJ=I25'C 

1,...... v 

0 50 100 150 200 lc (A) 

SGS1 OODA020D 

Output Characteristics 

CC13670 

lc (A) le=300mA ~/ 
260m A 

~;....-1-""..,.. 220m A 
~;...: ..,...., 180mA 

~r;.- ..,...,. 
~ .... ..... -- 140mA 

~v .,...f-" -f- 100mA 

120 

100 

IV ..... - BOmA v ~---- 60mA 
80 

60 
~ 40mA 

40 ~ I I 
20mA 

20 
I I 

I I I 
0 2 4 6 VeE (V) 

Collector-Emitter Saturation Voltage 

VcE(sat ) 
(V) 

hFE =1 00 
2.5 

2 

1.5 

/ ~/ 

v / 
....... v 
..... I' 

0.5 
0 50 100 

Reverse Biased SOA 

lc (A) 

200 

160 

120 
r- VBE(oti}=-SV 

80 1- TJ ~125'C 

40 
I 
I 

CC13710 

TJ=25'C 

/) 
~ v v 

V TJ=125'C 

150 200 lc (A) 

G,...13730 " 

'\.. 
I' 

0 50 1 00 150 200 250 VCLAMP(V) 

3/4 
---------------------------- ~~~~;~~~:~~~ ----------------------------
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SGS1 OODA020D 

Typical VF Versus IF 

-VcE{V) 

1.5 

0.5 0 
10 

rJ~zs'c 

,..... 

CC13740 

~ 
~ 

~ 
./V" 
/ 
TJ~125'C 

101 5 -lc(A) 

Switching Times Inductive Load Versus 
Temperature 

GC137&0 

% 

180 - Vclamp = 1 50 V 

lc =1 OOA / 
,, 

-
VeE(olf) = -5V / - hrE=100 

/ 
160 

140 

/ 
/ 

/ -'-" 1-- t, 
120 

lL: 1---100 
25 50 75 100 T,('C) 

Switching Times Test Circuit 

Switching Times Inductive Load 

CC13750 

t, 1zs•c 

t,=25'C 1-1- t1= 1zs·c ....... 
~I"'" " r-T 1--~ I-"' 

=~ t,~zs<>c ~ ~ Vclamp = 1 50 V 
VeE(olf) = -5V 
hFE =100 

20 40 60 80 lc (A) 

RBSOA Test Circuit 

SCO.t550 

lp adjusted for nominal lc; leila= 100 

414 
--------------liii ~~~ru~~:oo~~ --------------
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SGS150DA020D 

NPN DARLINGTON POWER MODULE 

• POWER MODULE WITH INTERNAL ISOLA-
TION (2500V RMS) 

• LOW Rth JUNCTION TO CASE 
• FREEWHELING DIODE 
• ADAPTED FOR HIGH POWER SWITCHING 

APPLICATIONS 

INDUSTRIAL APPLICATIONS: 
• MOTOR CONTROL 
• HIGH POWER SMPS AND UPS 
• HIGH POWER DC/DC AND DC/AC CON­

VERTERS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VcEo Collector-Emitter Voltage (Is= 0) 

Vces Collector-Emitter Voltage (Vee= 0) 

Vcev Collector-Emitter Voltage (Vee = -2v) 

Vcso Collector-Base Voltage (le = 0) 

VEBO Emitter-Base Voltage (lc = 0) 

lc Collector Current 

- lc Reverse Collector Current 

le Base Current 

- lcsM Collector Surge Current 

Ptot Total Dissipation at Tc = 25 °C 

Tstg Storage Temperature 

Ti Max. Operating Junction Temperature 

V1so Insulation Withstand Voltage (AC-RMS) 

May 1990 

TRANSPACK (T0-240) 

INTERNAL SCHEMATIC DIAGRAM 

3 2 

6 1.. SC04530 

Value Unit 

200 v 
300 v 
300 v 
300 v 

7 v 
150 A 

150 A 

4 A 

1500 A 

400 w 
-55 to 150 oc 

150 oc 

2500 v 

1/4 
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SGS150DA020D 

THERMAL DATA 

RthJ·case Thermal Resistance Junction-case Max 
RthJ·case Thermal Resistance Junction-case (diode) Max 

Rthc·h Thermal Resistance Case-heatsink With Conductive 
Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

Symbol Parameter Test Conditions Min. 

leER# Collector Cut-off VcE=200V 
Current (RsEt = 3.3 kn VeE= 200 V 
RBE2 = 100 Q) 

IcEs# Collector Cut-off VcE=300V 
Current (VeE = 0) VeE= 200 V 

lcEV # Collector Cut-off VeE= 300 V 
Current (VeE = -2 V) 

lEBO# Emitter Cut-off Current VEB = 5 V 
(lc = 0) 

VcE(sat)* Collector-Emitter lc=150A 
Saturation Voltage 

VBE(sat)* Base-Emitter lc=150A 
Saturation Voltage 

hFE* DC Current Gain lc=150A 
lc=150A 

INDUCTIVE LOAD Vee= 50 V 
Is Storage Time let= 2 A 
It Fall Time T1 :5125 °C 

VF Diode Forward Voltage IF=150A 

lrr Diode Reverse IF=150A 
Recovery Time 

• Pulsed: Pulse duration = 300 115, duty cycle 1.5 % 

# See test circuits in databook introduction 

Safe Operating Areas 

lc (A) 
OC1.3B90 . Tc-25°C 

' 
1 o' . lc MAX PULSE OPERATION • . PULSED . 

'"'i""""'"' 
401'• 

..... ..... ..... 1001'• 
8 1 o' 
! lc MAX 

CONT 
' 

101 . . 
:-I- DC OPERATION 

II IIIII \ lms 
=~ • For single non ·= repetitive pulse ~ 10 ms 
' I Ill 

' . 

T1 = 125 °C 

T1 = 125 °C 

Is= 2 A 

Is= 2 A 

VeE= 2 V 75 
VeE= 5 V 500 

lc=150A 
VBE(off)= -5 V 
(see test circuits) 

di/dt = 1 00 A/~s 

Thermal Impedance 

K 

a= 1 

a 0. 

fa 0.3 

t5 = 0.1 _,., 
t5 0 

0.31 °C/W 
1.1 °C/W 

0.05 °C/W 

Typ. Max. Unit 

2 mA 
10 mA 

2 mA 
10 mA 

2 mA 

2 mA 

2 v 

3 v 

5 ~s 

0.8 ~s 

2 v 
0.6 ~s 

ClC1~070 

Zth- k RlhJ-c 

6= fp/T 

J1IL 
-t±J 

11111111 111111 .. 2 . • 8 2 . . 
10 1 to' VeE (V) - - -10 3 10 2 10 1 10° lp(s) 

2/4 
---------------------------L~I ~~~~~::9~ ---------------------------
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Derating Curve 
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GC13060 
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~ 
~ 

-~ f- Ptot 
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i' 
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' ..... 
I' 

!'.. 
0 50 100 

DC Current Gain 
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T,=125°C 
r--

3000 
I 

f-- 25°C -
2500 I 
2000 -40°C 

I ~ 
1500 ~\ 

1\\ 

" i'-1000 

500 VeE =5V 

I I 
101 lc(A) 

Base-Emitter Saturation Voltage 

) 
CCI .3930 

VsE(sot 

(V) 

2.5 
hFE =100 

~ 

T,=-4o'c ...-!~ ~ 
.........:: ~ '/v 2 

1.5 ..... ~ rs / 
/ 

/ 
v 25°C 

/ 125°C 

I 0.5 
0 50 100 150 200 lc (A) 

SGS150DA020D 

Output Characteristics 

lc (A) 

350 

300 

250 

200 

150 

100 

50 

0 
/ 

GC13900 

18=2A I 
I 

v 1A v ,. 
,f 

0.5A ........... 
I .. 0.3A -r-r-j/ ..... , ..... !-"' 0.2A -c-1-

..... 
0.1A 

..... 
0.06A r-

Ill .... - 0.04A r-,;,- I 0.02A r-...... 

2 3 4 5 6 Vcr (V) 

Collector-Emitter Saturation Voltage 

) 
CC1.3920 

VcE(sot 
(V) 

h,[ =1 00 
2 

T, =125 'C 

1.5 ~ ~ 
-40"C ~ ~ 

). ~ vv 
~ ~ r 
/ '2s'c 

0.5 

0 50 100 150 200 lc (A) 

Reverse Biased SOA 

GC13940 

lc (A) 

300 

200 

100 VeE(oH)=-5V 

T, :<;125't 

0 100 200 300 VCLAMP(V) 

3/4 --------------LV ~~~;ID~v~:e~~~ --------------
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SGS150DA020D 

Typical VF Versus IF 

-VcE(V ) 
GC13950 

II 
1.5 TJ=-4o'c /J " 

11/J 
rll 
rt 

1.--' 
T,=125'C 

T,=25°C 
f-"'...,... .... __.. v 

II I 
II I 
5 10' -lc(A) 

Switching Times Inductive Load Versus 
Temperature 

CC1 3970 

% 

180 - Yo~amp = 150 Y 

lc =150A / It 
-

VeE( off) = -5Y / -
hrE =75 

/ 
160 

/ 
/v 

140 

/ 
/ -~ I- t, 

120 

lL ~ --100 
25 50 75 1 DO T, ('c) 

Switching Times Test Circuit 

Switching Times Inductive Load 

GC13960 

Is 125'C 

t,=zs'c f- f- 11= 125 'S, 1- ...... ...,. ..-1-1-
1 

== It =25'C ~ ~ Yolomp = 1 50 Y 

YaE(off) = -5 V 
hf[ =75 

40 80 120 160 lc(A) 

RBSOA Test Circuit 

Yclamp 

SC0.4550 

t, adjusted for nominal lc; leila= 20 

4/4 
-------------- L"'!J ~~~~ill~v'::011~~ --------------
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SGS250DA013D 

NPN DARLINGTON POWER MODULE 

• POWER MODULE WITH INTERNAL ISOLA-
TION (2500V RMS) 

• LOW Rth JUNCTION TO CASE 
• FREEWHELING DIODE 
• ADAPTED FOR HIGH POWER SWITCHING 

APPLICATIONS 

INDUSTRIAL APPLICATIONS: 
• MOTOR CONTROL 
• HIGH POWER SMPS AND UPS 
• HIGH POWER DC/DC AND DC/AC 

CONVENTERS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VcEO Collector-Emitter Voltage (Is~ 0) 

VcEs Collector-Emitter Voltage (VsE~ 0) 

VcEv Collector-Emitter Voltage (VsE ~ -2V) 

Vcso Collector-Base Voltage (IE~ 0) 

VEBO Emitter-Base Voltage (lc ~ 0) 

lc Collector Current 

- lc Reverse Collector Current 

Is Base Current 

- lcsM Collector Surge Current 

Ptot Total Dissipation at Tc ~ 25 °C 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 

Vtso Insulation Withstand Voltage (AC-RMS) 

July 1990 

TRANSPACK (T0-240) 

INTERNAL SCHEMATIC DIAGRAM 

3 2 

SC04530 

Value Unit 

130 v 
200 v 
200 v 
200 v 

7 v 
250 A 

250 A 

20 A 

2500 A 

400 w 
-55 to 150 oc 

150 oc 

2500 v 

1/4 
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SGS250DA013D 

THERMAL DATA 

RthJ·case Thermal Resistance Junction-case Max 
RthJ·case Thermal Resistance Junction-case (diode) Max 

Rthc-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

Symbol Parameter Test Conditions Min. 

leER# Collector Cut-off VcE=130V 
Current (RsEt = 3.3 kQ VcE=130V 
RsE2 = 100 Q) 

IcEs# Collector Cut-off VeE= 200 V 
Current (VsE = 0) VcE=130V 

lcEV # Collector Cut-off VeE= 200 V 
Current (VsE = -2 V) 

lEBO Emitter Cut-off Current VEB = 5 V 
(le = 0) 

VeE(sat)* Collector-Emitter le = 250 A 
Saturation Voltage 

VsE(sat)* Base-Emitter lc = 250 A 
Saturation Voltage 

hFE* DC Current Gain le = 250 A 
lc = 250 A 

INDUCTIVE LOAD Vee= 50 V 
Is Storage Time 1st= 3.3 A 
It Fall Time T1 s 125 °C 

VF Diode Forward Voltage IF= 250 A 

lrr Diode Reverse IF= 250 A 
Recovery Time 

• Pulsed. Pulse duration = 300 J.IS, duty cycle 1.5 % 
# See test c~rcutts m databook mtroductton 

Safe Operating Areas 

T1 = 125 °C 

T1 = 125 °C 

Is= 3.3 A 

Is= 3.3 A 

VeE= 2.5 V 75 
VeE= 5 V 100 

le = 250 A 
VsE(ott)= -5 V 
(see test circuits) 

di/dt = 1 00 A/f.LS 

Thermal Impedance 

0.31 °C/W 
1.1 °C/W 

0.05 °C/W 

Typ. Max. Unit 

2 rnA 
10 rnA 

2 rnA 
10 rnA 

2 rnA 

2 mA 

2.5 v 

3.5 v 

6 f.LS 
1 f.LS 

2 v 
0.6 f.LS 

CiC13070 
K • H 

6 = 1 

6-0.5 
6 0.3 ,. 
{j = 0.1 

.,. 
Zth = k RthJ-c 

1 .....,.-n 6= fp/T 

{j 0 ___I1IL 
1/ ---t±J 

111111111 1111111 
- - - -

10-2 
10 4 I 0 3 1 0 2 1 0 1 1 0 ° t, (s) 

2/4 
---------------------------~~~~;~g~:~~ ---------------------------
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SGS250DA013D 

Derating Curve Output Characteristics 

GC13050 GC310LI 

) 

400 
18 =3A lA 0.4A 

~ 

0.3A 100 300 

50 

~r-.. 

f-+- - P1o1 
I" 

' j'-. 
1s;s -I-

' "" 

0.2A 

0.1 A 

200 

1'- 100 

"' ' 0 50 100 0 0 3 4 VCE (V) 

DC Current Gain Collector-Emitter Saturation Voltage 

GC3 010 I GC31020 

TJ 125 'C 
',._ 

VeE( sot 
(V) 

) 

h" =75 

10 3 TJ =25'C ~ 
TJ =25 'c 

TJ = 125 'C 

10 2 

Vcr SV 
1 I 

1 a I 
1 o' 10 2 0 100 200 300 

Base-Emitter Saturation Voltage Reverse Biased SOA 

GC31030 GC31 050 -
VBE(sct 

(v) 
) 

lA 
!/1 y 

TJ =125 °C l,;'f 

TJ =25 'C 500 

400 

300 

V 8E(o11)=-5V 
hrE =75 200 TJ;:;125'C 

I 
I 100 

I 
I I I 
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SGS250DA013D 

Typical VF Versus IF 

GC31060 

) /, 

" I 
1.5 1/ 

/1 
1- TJ=25"C // 

r/ 
TJ =125 •c 

...... 
1.0 

_... ..... ,. 

10' 

Switching Times Inductive Load Versus 
Temperature 

CC140\0 

% 

180 f-- Vclamp = 1 00 V 

lc=250A / 
t, 

f--
VBE(off) = -5V / f-- hFE =75 

/ 
160 

140 

/ 

120 / 
/ --- t, 

100 IL f..- f..-
25 50 75 100 

Switching Times Test Circuit 

Switching Times Inductive Load 

GC31070 

t(us) 

t,=125°C '--
~-+ul!Fr.-:;5. c 

t =125 •c ,. 
f :,...;;-"'/ -:.- ~z5•c 

Vclomp 100V 
hf£ 75 
VBE(off) =-5V 

IIIII 
10 2 

RBSOA Test Circuit 

Vclamp 

SC04550 

t, adjusted for nominal lc: lc/ls= 75 

4/4 
------------ ~ SGS·THOMSON -----------­.._""!I li:IIDlO>Iiil©rn~rnlO>'iiliil©li!DlO>® 
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SGS25DB070D 
HALF BRIDGE NPN DARLINGTON 

POWER MODULE 

• POWER MODULE WITH INTERNAL ISOLA-
TION (2500V RMS) 

• LOW Rth JUNCTION TO CASE 
• FREEWHEELING DIODE 
• ADAPTED FOR HIGH POWER SWITCHING 

APPLICATIONS 

INDUSTRIAL APPLICATIONS: 
• MOTOR CONTROL 
• HIGH POWER SMPSAND UPS 
• HIGH POWER DC/DC AND DC/AC CON­

VERTERS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VcEo Collector-Emitter Voltage (Is = 0) 

VcEs Collector-Emitter Voltage (VsE= 0) 

VcEv Collector-Emitter Voltage (VsE = -2V) 

Vcso Collector-Base Voltage (IE= 0) 

VESO Emitter-Base Voltage (lc = 0) 

lc Collector Current 

- lc Reverse Collector Current 

Is Base Current 

- lcsM Collector Surge Current 

Ptot Total Dissipation at Tc = 25 °C 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 

V1so Insulation Withstand Voltage (AC-RMS) 

April1990 

TRANSPACK (T0-240) 

INTERNAL SCHEMATIC DIAGRAM 

R1 typ 80 Ohm R2 lyp 150 Ohm 

Value Unit 

700 v 
1000 v 
1000 v 
1000 v 

7 v 
25 A 

25 A 

9 A 

250 A 

375 w 
-55 to 150 oc 

150 oc 

2500 v 

1/4 
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SGS25D8070D 

THERMAL DATA 

RthJ·Case Thermal Resistance Junction-case (quarter bridge) Max 0.66 °C/W 
RthJ·case Thermal Resistance Junction-case (diode) Max 1.1 °C/W 

Rthc·h Thermal Resistance Case-heatsink With Conductive 
Grease Applied Max 0.05 °C/W 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

IcEs Collector Cut-off VeE= 1000 V 2 mA 
Current (VeE = 0) VeE= 700 V T1 = 125 °C 10 

ICEV Collector Cut-off VeE= 1000 V 2 mA 
Current (VeE = -2 V) VeE= 700 V T1 = 125 °C 10 mA 

lEBO Emitter Cut-off Current VEe= 2 V 120 mA 
(lc = 0) 

VcE(sat)* Collector-Emitter lc = 25 A Is= 2.5 A 1.1 3 v 
Saturation Voltage 

VaE(sat)* Base-Emitter lc = 25 A Ia = 2.5 A 1.9 3.5 v 
Saturation Voltage 

hFE* DC Current Gain lc = 25 A VeE= 3 V 10 
lc = 25 A VeE= 5 V 15 90 

INDUCTIVE LOAD Vee= 300 V lc = 25 A 
Is Storage Time le1 = 2.5 A VaE(off)= -5 V 2.4 5 llS 
It Fall Time T1 S 125 °C (see test circuits) 0.66 1.5 llS 

VF Diode Forward Voltage IF= 25 A 1.4 2 v 
lrr Diode Reverse IF= 25 A di!dt = 1 00 A/11s 0.2 0.5 llS 

Recovery Time 

* Pulsed: Pulse duration= 300 ~s. duty cycle 1.5% 

Safe Operating Areas Thermal Impedance 

lc (A) 
GC1.3160 

K 
CC1::l070 . 

' 
40 1'5 

' 
lc MAX PULSED PULSE OPERATION • 

' 
' 

100 I'' 6=1 

to' lc MAX CONT I'-. I ms 
! . 6 0.5 

6 ~-
' " :~ 

• For single non 
repetitive pulse 

0 = 0.1 
/ Zth = k RthJ-e 

.,...,-rrr 0 = lp/7' 

' 1 111111 DC OPERATION "\.10 ms 
' ' . 
1---- Tc 25°C 
' II II 

' . '' ' . '' . ' 10 2 2 VeE (V) 

6 0 JUL 
-{±J 

11111111 111111 
-

10 

10 1 

10-2 
10 4 10 3 10-2 10 1 10° t,(s) 

2/4 

----------------------------~~~~~~~~:~~~ ----------------------------
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SGS25DB070D 

Derating Curves Output Characteristics 

GC13060 lc (A) CC13190 

18 =2A 
40 1.4A 

1.2A 
lA I 
O.BA I 100 

30 
I r-;::, 
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50 I'. r-... 
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1.6 

J I I 
If 1/ I 

/ ~...-::~ -4D'C :;,. 

"""""" 
;;;.-

r,=125 ·c~,;' ~ 
\ \\ 

2 

1.2 

~--~ t::=P 
;' 

, 
/ 

II v \1 
II /-40'C \ ~ 

,/__ I 
\\ 

0.8 

0.4 
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101 -lc (A) 0 10 20 30 40 lc (A) 

Base-Emitter Saturation Voltage Reverse Biased SOA 

) 
1 cc 3220 lc (A) CCI3230 V BE( sot 

(V) I 
hrE =1 0 60 Yar(ort)=-SV r-

2.6 T,~125't 1-
50 

T,=-40'C .,.. 
........ ~ -2.2 40 

1.8 
~ ........ -::s; ~ i""' - -I/ I'" ~ -!.,..;' 

,.. 1'-zs•c 

/ v '12s·c 
/ v ~ 

r-... 

30 

20 

1.4 
10 
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SGS25DB070D 

Typical VF Versus IF 

-Vc,(V ) 
OC13140 

2 

1.5 , 
lA 

r----- T,=25'C 
/: 

/ 
T,=125'C 

10' -lc (A) 

Switching Times Inductive Load Versus 
Temperature 

CC1Ji290 

% I 

I-- Volamp = 300 V I 
lc=15A +t 

180 

I-- VeE( off) = -sv 
I r--

L= 500 JLH 
hrr = 1 o 

J 
160 

v 
140 v 

v ..,.. r- t, 

/ ~ ~ 
120 

~ ~ 100 
25 50 75 100 T,('C} 

Switching Times Test Circuit 

Switching Times Inductive Load 

f(JLs) 
CCI!I250 = Vo1amp = 300 V hrE = 10 = 

- L= SOOJLH VeE(orr) = -5V -

f- t, 125'C -~ 1--
_.,... -~ f--

t.~c ~ 

f- t, -125"C 

I--' I--" -~--"""' 
1--' ~ t, =25"C 

10-1 

0 4 8 12 1 6 20 24 lc (A) 

RBSOA Test Circuit 

Vclamp 

SC04550 

tp adjusted for nommallc; I ells= 10 

4/4 
------------- L"'!l ~~~©lti:U,:oo~:f -------------
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SGS25DB080D 
HALF BRIDGE NPN DARLINGTON 

POWER MODULE 

• POWER MODULE WITH INTERNAL ISOLA-
TION (2500V RMS) 

• LOW Rth JUNCTION TO CASE 
• FREEWHEELING DIODE 
• ADAPTED FOR HIGH POWER SWITCHING 

APPLICATIONS 

INDUSTRIAL APPLICATIONS: 
• MOTOR CONTROL 
• HIGH POWER SMPS AND UPS 
• HIGH POWER DC/DC AND DC/AC CON­

VERTERS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VcEo Collector-Emitter Voltage (Is= 0) 

VcEs Collector-Emitter Voltage (VsE= 0) 

VcEv Collector-Emitter Voltage (VsE = -2V) 

Vcso Collector-Base Voltage (IE= 0) 

VEso Emitter-Base Voltage (lc = 0) 

lc Collector Current 

- lc Reverse Collector Current 

Is Base Current 

- lcsM Collector Surge Current 

Ptot Total Dissipation at Tc = 25 °C 

Tstg Storage Temperature 

Ti Max. Operating Junction Temperature 

Vrso Insulation Withstand Voltage (AC-RMS) 

April1990 

TRANSPACK (T0-240) 

INTERNAL SCHEMATIC DIAGRAM 

R1 typ 80 Ohm R2 lyp 150 Ohm 

Value Unit 

800 v 
1200 v 
1200 v 
1200 v 

7 v 
25 A 

25 A 

9 A 

250 A 

375 w 
-55 to 150 oc 

150 oc 

2500 v 

1/4 
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SGS25DB080D 

THERMAL DATA 

Rth)-case Thermal Resistance Junction-case (quarter bridge) Max 0.66 •ctw 
RthJ·Case Thermal Resistance Junction-case (diode) Max 1.1 •ctw 

Rthc-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied Max 0.05 •ctw 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

IcEs Collector Cut-off VeE= 1200 V 2 mA 
Current (VeE = 0) VcE=BOOV T1 = 125 •c 10 mA 

IcE X Collector Cut-off VeE= 1200 V 2 mA 
Current (VeE = -2 V) VcE=BOOV T1 = 125 •c 10 mA 

lEBO Emitter Cut-off Current VEe= 2 V 120 mA 
(lc = 0) 

VcE(sat)* Collector-Emitter lc = 25 A le = 2.5 A 1.1 3 v 
Saturation Voltage 

VeE(sat)* Base-Emitter lc = 25 A le = 2.5 A 1.9 3.5 v 
Saturation Voltage 

hFE* DC Current Gain lc = 25 A VeE= 3 V 10 
lc = 25 A VeE= 5 V 15 90 

INDUCTIVE LOAD Vee= 300 V lc = 25 A 
Is Storage Time let= 2.5 A VeE(oft)= -5 V 2.4 5 !iS 
It Fall Time T1 s; 125 °C (see test circuits) 0.66 1.5 !iS 

VF Diode Forward Voltage IF= 25 A 1.4 2 v 
lrr Diode Reverse IF= 25 A dildt = 1 00 A/11s 0.2 0.5 !iS 

Recovery Time 

• Pulsed: Pulse duration = 300 11s. duty cycle 1.5 % 

Safe Operating Areas Thermal Impedance 

CC13300 . 
2 

40 jLS 

102 
' 

lc MAX PULSED PULSE OPERATION • . . 
101 

, 100 ps 

lc MAX CONT r--..... I ms . 
6 . 

10° 

10 

, 
'\.. 

·~ 
• for single non 

:~==== repetilive pulse 

lltDC OPERATION "-10 ms 
, 
I 

10-

·r- Tc 25'C , 
II IIIII I 2 IIIII . ' . , . '. . ' 101 102 2 VeE (V) 

2/4 
---------------------------L~I ~~~~~~:9~ ---------------------------
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SGS25DB080D 

Derating Curves Output Characteristics 

GC13050 lc (A) 
CC1.3190 

16 =2A 
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~ 0.2A 
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hrE 
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I 
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1.2 

I 
IJ 1/ I 

I ~.....:~.- -40'C 
~I""' 

....... 

10 

TJ=125'C ~ ~ 2 / 

/ \ 
\\ 

2 

1.6 

.-!-"' 1-!: 

/ ....... 

/ 

II / '' II v-40'C \~ 

,/ I 
\\ 

0.8 

0.4 

0 
1 o' -lc (A) 0 10 20 30 40 lc (A) 

Base-Emitter Saturation Voltage Reverse Biased SOA 

V BE{!>ot) 

(V) 

GC!3220 GC1J240 

lc (A) I I 
h" =1 0 60 VeE(o11)=-5V -

2.6 TJ,0:125't -
50 

TJ =-4o ·c ...,. 
~ v -2.2 40 

1.8 
..... - ......... cs; ~ I-"" - -I/ v ....... -/ 

/ l'zs•c 

/ / "i"zs·c 

/ 
,;" 1\. 

....... 

30 

20 

1.4 
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I r-t-
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3/4 
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SGS25DB080D 

Typical VF Versus IF 

) 
GC13140 

2 

1.5 , 
~ 

- TJ=25'C 
...,;: 

/ 

TJ=125'C 

0.5 
100 

..... 

-lc (A) 

Switching Times Inductive Load Versus 
Temperature 

CC13290 

% I 

- Vclamp = 300 V I 
lc=15A +t 

180 

- VeE{ off) = -5V 
1/ - L= 500 ttH 

hrE = 1 0 J 
160 

/ 
140 

/ 
I' -- t, 

./~ 
, 120 

~ r 
100 

25 50 75 100 TJ('C) 

Switching Times Test Circuit 

Switching Times Inductive Load 

t(tts) 
CCI..,2SO 

!= Vclamp = 300 V hrE = 10 != 
f- L= 500/kH VeE(all) = -5V f.-

f.- t, 125'C 
.... ~--~ 

_.....- .... 1-....... 
~ ls=25 C ~ 

-t, 125"C 
"""' l.--"""' 1-f-"' 

~ ...... t, =25'C 

10- I 

0 4 8 12 1 6 20 24 lc (A) 

RBSOA Test Circuit 

Vclamp 

SC04550 

lp adjusted for nominal lc; lc/le= 10 

4/4 
-------------------------- L~1 ~~~~~&~:oo~~ --------------------------
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SGS30DB040D 
HALF BRIDGE NPN DARLINGTON 

POWER MODULE 

• POWER MODULE WITH INTERNAL ISOLA-
TION (2500V RMS) 

• LOW Rth JUNCTION TO CASE 
• FREEWHELING DIODE 
• ADAPTED FOR HIGH POWER SWITCHING 

APPLICATIONS 

INDUSTRIAL APPLICATIONS: 
• MOTOR CONTROL 
• HIGH POWER SMPS AND UPS 
• HIGH POWER DC/DC AND DC/AC 

CONVENTERS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VcEo Collector-Emitter Voltage (Is = 0) 

VcEs Collector-Emitter Voltage (VeE= 0) 

VcEV Collector-Emitter Voltage (VeE = -2V) 

Vceo Collector-Base Voltage (IE = 0) 

VEBO Emitter-Base Voltage (lc = 0) 

lc Collector Current 

- lc Reverse Collector Current 

Is Base Current 

- lcsM Collector Surge Current 

Ptot Total Dissipation at Tc = 25 °C 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 

V1so Insulation Withstand Voltage (AC-RMS) 

July 1990 

TRANSPACK (T0-240) 

INTERNAL SCHEMATIC DIAGRAM 

R1 typ 80 Ohm R2 lyp 150 Ohm 

Value Unit 

400 v 
500 v 
500 v 
500 v 

7 v 
30 A 

30 A 

6 A 

300 A 

375 w 
-55 to 150 oc 

150 oc 

2500 v 

1/4 
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SGS30DB040 

THERMAL DATA 

RthJ·case Thermal Resistance Junction-case (quarte bridge) Max 
Rtht-case Thermal Resistance Junction-case (diode) Max 

Rthc-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

Symbol Parameter Test Conditions Min. 

Ices Collector Cut-off Vee= 500 V 
Current (Vee = 0) Vee= 400 V Tt = 125 °C 

lcev Collector Cut-off Vee= 500 V 
Current (Vee = -2 V) Vee= 400 V T1 = 125 °C 

Ieee Emitter Cut-off Current Vee= 2 V 
(lc = 0) 

Vce(sat)* Collector-Emitter lc = 30 A Is= 2 A 
Saturation Voltage lc = 40 A Is= 4 A 

Vse(sat)* Base-Emitter lc = 40 A Is= 4 A 
Saturation Voltage 

hFe* DC Current Gain lc = 30 A Vee= 5 V 40 
lc = 40 A Vee= 3 V 16 

INDUCTIVE LOAD Vee= 50 V lc = 30 A 
ts Storage Time let= 2 A Vse(ofl)= -5 V 
tt Fall Time T1 ::; 125 °C (see test circuits) 

VF Diode Forward Voltage IF= 30 A 

trr Diode Reverse IF= 30 A dildt = 100 A/J.lS 
Recovery Time 

• Pulsed: Pulse duration = 300 J.lS, duty cycle 1.5 % 

Safe Operating Areas Thermal Impedance 

GCilS.30 
lc(A ) K 

1 o'. 
10 MAX PULSE OPERATION • 
PULSED 

• 40JLs 
2 

·~ 
lc MAX 0.1ms 
CONT 

2 

D.C. OPERATION '\ 
• 

• For single non 
lms 

2 

1 
repetitive pulse 

"' I Oms 

• 
2 

lc 2s•c 
2 1111 IIIII 

0.66 °C/W 
1.1 °C/W 

0.05 °C/W 

Typ. Max. Unit 

2 mA 
3 10 mA 

2 mA 
10 mA 

90 mA 

1.5 3 v 
1.9 2.5 

2.6 3.3 v 

50 

1.3 3 J.lS 
0.2 0.7 J.lS 

1.3 2 v 
0.2 0.5 J.lS 

CC1.:5070 

Zth = k RthJ-c 

o= t0 /-r 

2/4 
--------------------------L~I ~~~~~:::~ --------------------------
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SGS30DB040 

Derating Curve Output Characteristics 

GCt3060 GC31J~O 

'-'" 16-2A 
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" 
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~~ 
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' \ 

.... 
h,-15 
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' . ' ' ' ' 10° 10 1 0 15 30 
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~~ 

~v 
~ ~ 

50 2.5 

2 
TJ=-40'j;... ~ ;..-:: / 
~ 1/ 

40 

J=2sy 
TJ -125'C 

1.5 30 

I h, -10 

I 
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I-I-
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I I I I I 
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SGS30DB040 

Typical VF Versus IF 

-Vct(V) 
GCI:5490 

2 

1.5 

,.. 
/. 

TJ =25 'c .--v 
/. 

....-!""" V TJ=125"C 

-r 
6 .10, 4 6 8 

-lc (A) 

Switching Times Inductive Load Versus 
Temperature 

GC1:S980 

% 
.I 

t, / 
f-- Vclamp = 300 V 

lc =30A / 
1--

Vet(oH) = -sv / 

180 

160 1-- h" = 15 / 
1/ 

/ 
140 

.I 
v t, 

120 

100 lt. I--r-
25 50 75 I 00 

Switching Times Test Circuit 

Switching Times Inductive Load 

GC51400 

t(us) 

t,-125'C 

t, 25°C 

11 =125'C ..,. VI 
1 "' ...... -~--" 11 -25'C 

Vdom,=300V I= h,, 15 f-
VaE(off) =-5V f-

2 I I 
10 20 30 40 10 (A) 

RBSOA Test Circuit 

Ycramp 

SC04550 

tp adjusted tor nommal lc; leila= 20 

4/4 ---------------------------- JC~J ~~~~~~~:~~~ ----------------------------
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SGS30DB045D 
HALF BRIDGE NPN DARLINGTON 

POWER MODULE 

• POWER MODULE WITH INTERNAL ISOLA-
TION (2500V RMS) 

• LOW Rth JUNCTION TO CASE 
• FREEWHELING DIODE 
• ADAPTED FOR HIGH POWER SWITCHING 

APPLICATIONS 

INDUSTRIAL APPLICATIONS: 
• MOTOR CONTROL 
• HIGH POWER SMPS AND UPS 

TRANSPACK (T0-240) 

INTERNAL SCHEMATIC DIAGRAM 

R1 typ 80 Ohm R2 lyp 150 Ohm 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

VcEo Collector-Emitter Voltage (Is= 0) 450 v 
VcEs Collector-Emitter Voltage (VsE= 0) 600 v 
VcEv Collector-Emitter Voltage (VsE = -2V) 600 v 
Vcso Collector-Base Voltage (IE= 0) 600 v 
VEBO Emitter-Base Voltage (lc = 0) 7 v 

lc Collector Current 30 A 

- lc Reverse Collector Current 30 A 

Is Base Current 6 A 

- lcsM Collector Surge Current 300 A 

Ptot Total Dissipation at Tc = 25 °C 375 w 
Tstg Storage Temperature -55 to 150 oc 

Tt Max. Operating Junction Temperature 150 oc 

Vtso Insulation Withstand Voltage (AC-RMS) 2500 v 

July 1990 1/4 
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SGS30DB045D 

THERMAL DATA 

RthJ·case Thermal Resistance Junction-case (quarter bridge) Max 
RthJ-case Thermal Resistance Junction-case (diode) Max 

Rthc·h Thermal Resistance Case-heatsink With Conductive 
Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

Symbol Parameter Test Conditions Min. 

IcEs Collector Cut-off VcE=600V 
Current (Vee = 0) Vce=450V T1 = 125 °C 

lcev Collector Cut-off VeE= 600 V 
Current (VeE = -2 V) VeE= 450 V T1 = 125 °C 

leso Emitter Cut-off Current Ves = 2 V 
(lc = 0) 

Vce(sat)* Collector-Emitter lc = 30 A Is= 2 A 
Saturation Voltage lc = 40 A Is= 4 A 

Vse(sat)* Base-Emitter lc = 40 A Is= 4 A 
Saturation Voltage 

hFe* DC Current Gain lc = 30 A VeE= 5 V 40 
lc = 40 A Vee= 3 V 10 

INDUCTIVE LOAD Vee= 50 V lc = 30 A 
Is Storage Time let= 2 A Vse(off)= -5 V 
It Fall Time T1 ,:; 125 °C (see test ctrcuits) 

VF Diode Forward Voltage IF= 30 A 

lrr Diode Reverse IF= 30 A di!dt = 100 A/flS 
Recovery Time 

* Pulsed: Pulse duratton = 300 J.lS, duty cycle 1.5% 

Safe Operating Areas Thermal Impedance 

I c{A ) 

1 02 8 
6 
4 

t 

2 

1 o-2 

lc MAX PULSE OPERATION * 
PULSED 

~ 
lc MAX 1\. O.lms 
CONT 

D.C. OPERATION 1"\ 

• For :single non 
repetitive pulse 10ms r"\. 

Tc 25'C 
Ill 

GCI-4820 
K 

40/lS 6=1 

6 0.5 
6 !U 
0 = 0.1 

/ 

1ms .A"!'11 
6 0 

0.66 °C/W 
1.1 °C/W 

0.05 °C/W 

Typ. Max. Unit 

2 rnA 
10 rnA 

2 rnA 
10 rnA 

90 rnA 

1.5 3 v 
2 3 

2.6 3.3 v 

50 

1.3 3 fLS 
0.2 0.7 fLS 

1.3 2 v 
0.2 0.5 fLS 

CC1.3070 

I 

Zth = k RlhJ-c 

o= t,/r 

..JUL 
---t±J 

11111111 111111 

1 ao 2 4 s 101 2 4 s i 02 2 "vcsE (V) 
10-2 

10 -10 3 10 2 10 1 10° t,(s) 

2/4 
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Derating Curve 
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Output Characteristics 

GC31J.4.0 

.... 18=2A 

...... v ..... .... 1.6A 
1.4A 

40 /. :;....-I/ ..... ...... 1.2A 

~ ;:....- t:::. ~ LOA 
L- 0.8A 

~ ;;...- t::: ~ ~ 0.7A 
0.6A :;.-: ~ ...... ~ I- 0.5A 

30 

20 
;:....- .... 

10 
I 

I 
0 4 

Collector-Emitter Saturation Voltage 

VCE(;ct ) 
(V) 

2.4 

1.6 

1.2 

0.8 

0.4 

0 

J..,.... j....-~ 
1---' 

15 

Reverse Biased SOA 

) 

50 

40 

30 

~~ 

VBE(oii)--5V 
20 

10 
TJ:;;12s•c 

I I 

GC31361 

I 
I 

TJ =125 •c If 

v 
1/ v 

I.L I--' TJ =25 'C 
~ 

I 

h;E-15 

I 
I 
I 

30 

GC51390 

'-i" ..... 

0 100 200 300 400 500 600 Vdomo(V) 

3/4 
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SGS30DB045D 

Typical VF Versus IF 

-Vc,(V) 
GC13490 
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1.5 

~ 
./: 

TJ =25 "c 
_., ./ 

/ 
.-r _, TJ=125"C 

0.5 
10° 

-r 

6 810' 

Switching Times Inductive Load Versus 
Temperature 

CC13980 

% 

Vclamp = 300 V 
t, v 

1-
lc =30A v 

1-
VeE( off) = -5V v r-- hrc =15 v 

180 

160 

1/ 
/ 

140 

J 
/ t, 

120 

100 L. -,_I 
25 50 75 100 

Switching Times Test Circuit 

Switching Times Inductive Load 

GC31400 

I, 125 'C 

1 o0 t, 25'C 

t, =125°C VI 

1 '~'-- .... ~--' t, -25'C 

V,lomp 300V = 
hrE 15 ~ 

VBE(off) =-5V ~ 

I 
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RBSOA Test Circuit 

Yclamp 
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_41_4 ___________ ~ SGS·THOMSON -----------­A."'! I li:IJD(g:L'iJ©rn~rn{g:1i'L'iJ©If!o!:l'l 
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SGS35DB070D 
HALF BRIDGE NPN DARLINGTON 

POWER MODULE 

• POWER MODULE WITH INTERNAL ISOLA-
TION (2500V RMS) 

• LOW Rth JUNCTION TO CASE 
• FREEWHEELING DIODE 
• ADAPTED FOR HIGH POWER SWITCHING 

APPLICATIONS 

INDUSTRIAL APPLICATIONS: 
• MOTOR CONTROL 
• HIGH POWER SMPS AND UPS 
• HIGH POWER DC/DC AND DC/AC CON­

VERTERS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VcEo Collector-Emitter Voltage (Is= 0) 

VcEs Collector-Emitter Voltage (VeE= 0) 

VcEv Collector-Emitter Voltage (VeE = -2V) 

Vcso Collector-Base Voltage (IE = 0) 

VEBO Emitter-Base Voltage (lc = 0) 

lc Collector Current 

- lc Reverse Collector Current 

Is Base Current 

- lcsM Collector Surge Current 

Ptot Total Dissipation at Tc = 25 °C 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 

VJSO Insulation Withstand Voltage (AC-RMS) 

April1990 

TRANSPACK (T0-240) 

INTERNAL SCHEMATIC DIAGRAM 

R1 typ ao Ohm R2 lyp 150 Ohm 

Value Unit 

700 v 
1000 v 
1000 v 
1000 v 

7 v 
35 A 

35 A 

10 A 

350 A 

400 w 
-55 to 150 oc 

150 oc 
2500 v 

1/4 
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SGS35DB070D 

THERMAL DATA 

RthJ·case Thermal Resistance Junction-case (quarter bridge) Max 0.62 °C/W 
RthJ·Case Thermal Resistance Junction-case (diode) Max 1.1 °C/W 

Rthc-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied Max 0.05 °C/W 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

IcEs Collector Cut-off VeE= 1000 V 2 mA 
Current (VeE = 0) VeE= 700 V T1 = 125 °C 10 mA 

lcEV Collector Cut-off VeE= 1000 V 2 mA 
Current (VeE = -2 V) VcE=700V T1 = 125 °C 10 mA 

lEBO Emitter Cut-off Current VEe= 2 V 150 mA 
(lc = 0) 

VcE(sat)* Collector-Emitter lc = 35 A Is= 3.5 A 1.7 3 v 
Saturation Voltage 

VeE(sat)* Base-Emitter lc = 35 A Is= 3.5 A 2.1 3.5 v 
Saturation Voltage 

hFE* DC Current Gain lc = 35 A VeE= 3 V 10 
lc = 35 A VeE= 5 V 15 35 

INDUCTIVE LOAD Vee= 300 V lc = 35 A 
Is Storage Time let= 3.5 A VeE(oll)= -5 V 3.2 5 JlS 
It Fall Time T1 ~ 125 °C (see test circuits) 0.9 1.5 JlS 

VF Diode Forward Voltage IF= 35 A 1.4 2 v 
lrr Diode Reverse IF= 35 A dildt = 100 A/JlS 0.3 0.6 !lS 

Recovery Time 

• Pulsed: Pulse duration= 300 flS, duty cycle 1.5% 

Safe Operating Areas Thermal Impedance 

lc (A) 
CC13330 

K 
CC13070 . 401'' 

2 lc MAX PULSED PULSE OPERATION * . . 
101 

. 1001'' , 
lc MAX CONT "" tms . 10° 

6=1 
6-0 . . . :0= D • ..... 

2 

"'-
=~ 

• F'or single non 
repetitive pulse 

, 
II IIIII DC OPERATION "'-10 ms 1 . . 

:== Tc 2s•c 
II IIIII I 1111 

2 . . . 2 . . . . ' 

o=o .1, " Z,h = k RthJ-c 

.A"11i o= t0 /T 

6-0 __fUL 
---t±J 

11111111 111111 
- - -

10 

10 1 102 2 VeE (V) 
10-2 

10 4 10 3 10 2 10 1 10° 10 (s) 

2/4 
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Derating Curves 

% 

100 

""' ~ioo... 
I-I- - Ptot 

i'~"'~oo... 

50 

0 50 

DC Current Gain 

TJ=125'C I 
2 ./ 10 

LJ\ 
II 

1 10 0 
10 

25'C 

I 

GC13060 

...... 
ls;s I-

' ..... 
i' I'. 

"' 
1'.. 

100 

CC1.3360 

VeE 5V 

~ 

" '~ 
1\ 

-lc (A) 

Base-Emitter Saturation Voltage 

VsE(sat ) 
GC133BO 

(V) 

hcE = 10 
2.6 

TJ=25'C , 
_.... ~ / 

2.2 

_.... ,..- ....... ...--... /r' 
I.B 

, 125'C 
1.4 

I 
0 10 20 30 40 lc(A) 

SGS35DB070D 

Output Characteristics 

lc (A) CCI3350 

Ia= 2A 

50 1.75A I 
1.SA, 
1.25A --:"'1 I 

lA~ 
I I 

I ' 
40 

I 

30 

20 
0.75A 

10 0.5A 
0.25A 

0 2 3 4 VeE (V) 

Collector-Emitter Saturation Voltage 

VeE( set ) 
(V) 

2.4 
I-I- hFE =10 

2 

1.6 

1.2 

0.8 
-i;.oo 

0.4 

0 
0 10 20 

Reverse Biased SOA 

) lc(A 

70 

60 

50 

40 

30 

20 

10 

0 400 

cc 3370 1 

I I 
TJ=125'C J 

I 1/ 

J I 
~ 

1/ / 
/ 1/ 25'C v 

loll= 

30 40 lc (A) 

CC13390 

VsE(ott)=-SV 

TJ;> 25 °C 

I'. 

800 1 200 Vctomp{V) 

3/4 
--------------------------- ,~, ~~~~~~~:~~~ ---------------------------

515 



SGS35DB070D 

Typical VF Versus IF 
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Switching Times Inductive Load Versus 
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% I 
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lc =15A 
I 

+t 
1- VsE{aff) = -5V 

1/ 1-
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h" = 1 0 J 

180 

160 
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/ 
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- L= 500f'H VsE(aff) = -sv i-
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Is~ 
" 

-If 125°C ..... -~ 1- ---1--t,=25"C 

10- f 

0 6 12 18 24 30 36 lc(A) 

RBSOA Test Circuit 

Vclomp 
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1, adjusted for nom mal lc; lciiB= 10 

4/4 -------------- I.,, ~~~~m&~:~~~t: --------------
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SGS35DB080D 
HALF BRIDGE NPN DARLINGTON 

POWER MODULE 

• POWER MODULE WITH INTERNAL ISOLA-
TION (2500V RMS) 

• LOW Rth JUNCTION TO CASE 
• FREEWHELING DIODE 
• ADAPTED FOR HIGH POWER SWITCHING 

APPLICATIONS 

INDUSTRIAL APPLICATIONS: 
• MOTOR CONTROL 
• HIGH POWER SMPS AND UPS 
• HIGH POWER DC/DC AND DC/AC CON­

VERTERS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VcEo Collector-Emitter Voltage (Is = 0) 

VcEs Collector-Emitter Voltage (VeE= 0) 

VcEv Collector-Emitter Voltage (VeE = -2V) 

Vcso Collector-Base Voltage (IE= 0) 

VEBO Emitter-Base Voltage (lc = 0) 

lc Collector Current 

- lc Reverse Collector Current 

Is Base Current 

- lcsM Collector Surge Current 

Ptot Total Dissipation at Tc = 25 °C 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 

V1so Insulation Withstand Voltage (AC-RMS) 

April1990 

TRANSPACK (T0-240) 

INTERNAL SCHEMATIC DIAGRAM 

R1 typ 80 Ohm R2 lyp 1 SO Ohm 

Value Unit 

800 v 
1200 v 
1200 v 
1200 v 

7 v 
35 A 

35 A 

10 A 

350 A 

400 w 
-55 to 150 "c 

150 "c 
2500 v 

1/4 
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SGS35DB080D 

THERMAL DATA 

RthJ-case Thermal Resistance Junction-case (quarter bridge) Max 0.62 °C/W 
Rthj-case Thermal Resistance Junction-case (diode) Max 1.1 °C/W 

Rthc·h Thermal Resistance Case-heatsink With Conductive 
Grease Applied Max 0.05 °C/W 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

IcEs Collector Cut-off VeE= 1200 V 2 mA 
Current (VsE = 0) VeE= 800 V Tj = 125 °C 10 mA 

lcEV Collector Cut-off VeE= 1200 V 2 mA 
Current (VsE = -2 V) VeE= 800 V Tj = 125 °C 10 mA 

lEBO Emitter Cut-off Current VEs = 2 V 150 mA 
(lc = 0) 

VcE(sat)* Collector-Emitter lc = 35 A Is= 3.5 A 1.7 3 v 
Saturation Voltage 

VsE(sat)* Base-Emitter lc = 35 A Is= 3.5 A 2.1 3.5 v 
Saturation Voltage 

hFE* DC Current Gain lc = 35 A VeE= 3 V 10 
lc = 35 A VeE= 5 V 15 35 

INDUCTIVE LOAD Vee= 300 V lc = 35 A 
Is Storage Time 1st = 3.5 A VsE(oft)= -5 V 3.2 5 ~s 

It Fall Time T1 .~ 125 °C (see test circuits) 0.9 1.5 ~s 

VF Diode Forward Voltage IF= 35 A 1.4 2 v 
lrr Diode Reverse IF= 35 A dildt = 100 A/~s 0.3 0.6 ~s 

Recovery Time 

• Pulsed: Pulse duration = 300 J.!S, duty cycle 1.5 % 

Safe Operating Areas Thermal Impedance 

lc (A) 
CC1J:S40 

K 
CC1J070 . 40/LS 

' lc MAX PULSED PULSE OPERATION • . to' 
' . 100JLS 6 =I 

t01 
' lc MAX CONT ~"-.. ..... 1ms 
: . 6 0.5 

[6- 0.3 

' "' ·~ 
• For single non 

:== reperilive pulse 
0 = 0.1 1-"' Zth == k RthJ-c 

1 ......rrr 0 = tp/T 

2 

II IIIII DC OPERATION "'-10 ms I 

: . __ 
Tc 25'C 

2 

II II 
' . . ' ' . '' . ' I 0 2 2 VeE (V) 

6 0 __IUl_ 
I/ --t±J 

11111111 II !II 

10 

10 1 

2/4 
----------- ~ SGS·THOMSON ----------­.._"'!I lilllO«:~©rn~rn©1i'~©llilO©~ 
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Derating Curve 
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~ -:::: v 2.2 

~ 
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......... ~-"""' -v 1.8 
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I 
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Output Characteristics 
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10 O.SA 
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0 2 3 4 VeE (V) 

Collector-Emitter Saturation Voltage 

VcE(saf ) 
(V) 

2.4 
-- h,, = 10 

2 

1.6 

1.2 

0.8 
r-;,........-

0.4 

0 
0 10 20 

Reverse Biased SOA 

) lc(A 

70 

60 
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40 

30 
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10 
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I 
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I 
1/ I 

1/ 

1/ v 
/ / 25'C 
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~.., 
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CC1J400 

-
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TJ~2s •c -

1'-

--800 1200 VCiomp(Y) 

3/4 
-------------- L"fl ~~~~~~::~~~ -------------
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SGS35DB080D 

Typical VF Versus IF 

-VcE(V) 
GC13140 

2 

1.5 , 
A 

r----- TJ=25'C / 
/ 

TJ=125'C 

-le (A) 

Switching Times Inductive Load Versus 
Temperature 

CC13Z90 

% I 
r-- Yclamp = 300 V I 

le =15A t, 
180 

t- VBE(off) = -5V 

I r-- L= 500 ,uH 
hFE =10 

J 
160 

v 
140 

/ 
v - t, ,/~-"" 

..... r;::.. I"' 
120 

~ v 
100 

25 50 75 1 DO 

Switching Times Test Circuit 

Switching Times Inductive Load 

t (,us) 
GC13770 

t= Vo~amp = 300 V hrE = 1 D f= - L= 500,uH VaE(aff) = -5V f-

- t, 125'C !-f-l-
_,.----

t,~s·c 1--

-t, 125'C ..... 
1--- fo-"' I--

~,...--
~I-"' t, =25"C 

10- I 

0 6 12 18 24 30 36 lc(A) 

RBSOA Test Circuit 

Vee 

Yclomp 

t, adjusted tor nominal lc; lcils= 10 

4/4 ---------------------------- ~~~~~~g~:~~~ ----------------------------
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SGS50DB040D 
HALF BRIDGE NPN DARLINGTON 

POWER MODULE 

• POWER MODULE WITH INTERNAL ISOLA-
TION (2500V RMS) 

• LOW Rth JUNCTION TO CASE 
• FREEWHEELING DIODE 
• ADAPTED FOR HIGH POWER SWITCHING 

APPLICATIONS 

INDUSTRIAL APPLICATIONS: 
• MOTOR CONTROL 
• HIGH POWER SMPS AND UPS 
• HIGH POWER DC/DC AND DC/AC CON­

VERTERS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VcEo Collector-Emitter Voltage (Ia = 0) 

VcEs Collector-Emitter Voltage (VaE= 0) 

VcEv Collector-Emitter Voltage (VaE = -2V) 

Vcao Collector-Base Voltage (IE= 0) 

VEBO Emitter-Base Voltage (lc = 0) 

lc Collector Current 

- lc Reverse Collector Current 

Is Base Current 

- lcsM Collector Surge Current 

Ptot Total Dissipation at Tc = 25 °C 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 

V1so Insulation Withstand Voltage (AC-RMS) 

April1990 

TRANSPACK (T0-240) 

INTERNAL SCHEMATIC DIAGRAM 

'L2f1itlldY !' Rz Rz 

6 4 

R1 typ 80 Ohm R2 lyp 150 Ohm 

Value Unit 

400 v 
500 v 
500 v 
500 v 

7 v 
50 A 

50 A 

10 A 

500 A 

375 w 
-55 to 150 oc 

150 oc 

2500 v 

1/4 
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SGS50DB040D 

THERMAL DATA 

RthJ·case Thermal Resistance Junction-case (quarter bridge) Max 0.66 °C/W 
RthJ·ease Thermal Resistance Junction-case (diode) Max 1.1 °C/W 

Rthe·h Thermal Resistance Case-heatsink With Conductive 
Grease Applied Max 0.05 °C/W 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

IcEs Collector Cut-off VeE= 500 V 2 mA 
Current (VsE = 0) VcE=400V T; = 125 °C 10 mA 

icE X Collector Cut-off VcE=500V 2 mA 
Current (VsE = -2 V) VeE= 400 V T; = 125 °C 10 mA 

lEBO Emitter Cut-off Current VEB = 2 V 90 mA 
(lc = 0) 

VcE(sat)* Collector-Emitter lc =50 A Is= 5 A 1.5 3 v 
Saturation Voltage 

VsE(sat)* Base-Emitter lc =50 A Is= 5 A 2.3 3.3 v 
Saturation Voltage 

hFE* DC Current Gain lc =50 A VeE= 5 V 70 130 
lc =50 A VeE= 3 V 10 

INDUCTIVE LOAD Vee= 300 V lc =50 A 
Is Storage Time 1st= 4 A VsE(off)= -5 V 1.5 3 j.lS 

It Fall Time T; ~ 125 °C (see test circuits) 0.4 0.7 j.lS 

VF Diode Forward Voltage IF= 50 A 1.4 2 v 
lrr Diode Reverse IF= 50 A di/dt = 1 00 A/11s 0.2 0.5 ms 

Recovery Time 

· * Pulsed: Pulse duration = 300 !lS, duty cycle 1.5% 

Safe Operating Areas Thermal Impedance 

lc (A) 
GC1."5410 

. lc MAX 
PULSED PULSE OPERATION • 40 JlS ' 

K 
CC1.3070 

to' / 
: 
• lc MAX tms 

100!'5 a=t 
' CONT ,r--, . 6- 0.5 101 . . 6 0.3 

I Oms ,_ 
f- DC OPERATION 1'-

' ' . 
• For single non ·== 1 repelilive pulse 

" . . := H Tc 25°C 

. '' ' . ' . ' . ' 

10-1 

a=o .II' ~ Zth- k RlhJ-c 

.......rT1 0 = tp/T 

0 0 _IUL 
1/ ---t±J 

11111111 IIIII 
-

I 0° 

10 1 1 o' VeE (V) 

2/4 
-------------- J:~/ ~~~~~~v~:~~~ --------------
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Derating Curves 
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Output Characteristics 
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0.75 

0.5 
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SGS50DB040D 

Typical VF Versus IF 
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% 

VcJomp = 300 V 
t, v 
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Switching Times Test Circuit 
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~ t1 =z5•c 

Vclomp 300 v I= 
VaE(off) = -5V r-
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r-

20 40 lc (A) 

RBSOA Test Circuit 
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lp adjusted for nominal lc; leila= 10 

4/4 
---------------------------- ~~~~;~~~:~~~ ----------------------------
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SGS50DB045D 
HALF BRIDGE NPN DARLINGTON 

POWER MODULE 

• POWER MODULE WITH INTERNAL ISOLA-
TION (2500V RMS) 

• LOW Rth JUNCTION TO CASE 
• FREEWHELING DIODE 
• ADAPTED FOR HIGH POWER SWITCHING 

APPLICATIONS 

INDUSTRIAL APPLICATIONS: 
• MOTOR CONTROL 
• HIGH POWER SMPS AND UPS 
• HIGH POWER DC/DC AND DC/AC CON­

VERTERS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VcEo Collector-Emitter Voltage (Is = 0) 

VcEs Collector-Emitter Voltage (VsE= 0) 

VcEv Collector-Emitter Voltage (VsE = -2v) 

Vcso Collector-Base Voltage (IE = 0) 

VEBO Emitter-Base Voltage (lc = 0) 

lc Collector Current 

- lc Reverse Collector Current 

Is Base Current 

- lcsM Collector Surge Current 

Ptot Total Dissipation at Tc = 25 °C 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 

VISO Insulation Withstand Voltage (AC-RMS) 

April1990 

TRANSPACK (T0-240) 

INTERNAL SCHEMATIC DIAGRAM 

R1 typ 80 Ohm R2 lyp 150 Ohm 

Value Unit 

450 v 
500 v 
500 v 
500 v 

7 v 
50 A 

50 A 

10 A 

500 A 

375 w 
-55 to 150 oc 

150 oc 

2500 v 

1/4 

525 



SGS50DB045D 

THERMAL DATA 

RthJ·case Thermal Resistance Junction-case (quarter bridge) Max 0.66 °C/W 
RthJ-case Thermal Resistance Junction-case (diode) Max 1.1 °C/W 

Rthc-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied Max 0.05 °C/W 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

IcEs Collector Cut-off VcE=600V 2 mA 
Current (VsE = 0) VeE= 450 V T1 = 125 °C 10 mA 

lcEV Collector Cut-off VeE= 600 V 2 mA 
Current (VsE = -2 V) VeE= 450 V T1 = 125 °C 10 mA 

lEBO Emitter Cut-off Current VEs = 2 V 90 mA 
(lc = 0) 

VcE(sat)* Collector-Emitter lc =50 A Is= 5 A 1.5 3 v 
Saturation Voltage 

VsE(sat)* Base-Emitter lc =50 A Is= 5 A 2.3 3.3 v 
Saturation Voltage 

hFE* DC Current Gain lc =50 A VeE= 5 V 70 130 
lc =50 A VeE= 3 V 10 

INDUCTIVE LOAD Vee= 250 v le =50 A 
Is Storage Time 1st= 4 A VsE(oft)= -5 V 1.5 3 J.IS 
It Fall Time T1 5 125 °C (see test circuits) 0.4 0.7 J.IS 

VF Diode Forward Voltage IF= 50 A 1.4 2 v 
!rr Diode Reverse IF= 50 A dildt = 100 A/IJ.S 0.2 0.5 !J.S 

Recovery Time 

" Pulsed: Pulse duration = 300 flS, duty cycle 1.5 % 

Safe Operating Areas Thermal Impedance 

102 

• 
• lc MAX 

PULSED PULSE OPERATION • 
40 jLS ' J(' . 

CC1J 10 
lc(A) K 

OC1.3070 

. . lc MAX lms 
100jLS o= 1 

2 CONT '"""!"-. N. .... 
: 
4 

2f--f- DC OPERATION 
10ms 

1'\. . . 
101 6 0.5 ~ ~ 6 0.3 .... 

o = O.t 
, 

Zth = k RthJ-<: 

.....rTi d= lp/T 

'r-- • For single non •r-- repetitive pulse 1'\. . 
' 4 R Tc-zs•c ,r--

II II . . . ' . .. 2 . . 

ti-0 JUL 
-t±J 

11111111 IIIII 
- -10 1 VeE (V) 

10-2 

10 • 10 3 10 2 10 1 10° t0 (s) 

2/4 ___________________________ ,~, ~~~;~~~::~ ---------------------------
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Derating Curves 
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SGS50DB045D 

Typical VF Versus IF 
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IRFK4H150 
N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR MODULE 

TYPE 
IRFK4H150 

• HIGH CURRENT POWER MODULE 
• VERY LOW Rth JUNCTION TO CASE 
• DUAL SOURCE CONTACTS 
• VERY LARGE SOA - LARGE PEAK POWER 

CAPABILITY 

INDUSTRIAL APPLICATIONS: 
• DC/DC AND DC/AC CONVENTERS 
• SMPS& UPS 
• MOTOR CONTROL 

ABSOLUTE MAXIMUM RATINGS 

TRANSPACK (T0-240A) 

INTERNAL SCHEMATIC DIAGRAM 

~ 
s:~no 

L 6 

Symbol Parameter Value ! Unit I 
Vos Dram-Source Voltage (VGs = 0) 100 I V I 

VoGR Drain-Gate Voltage (RGs = 20 kQ) 1 oo V ! 

VGs Gate-Source Voltage ± 20 V I 

lo Drain Current (continUOUS) at Tc = 25 °C ___ f--______ 1_45 ______ -i---~~ 
lo Drain Current (continuous) at Tc = 100 °C 90 I A J1 

f----+----~---~------f-------- ----------~---
1oM(•) Drain Current (pulsed) 500 A ! 

f---'--P_:_to--'-t --+T-o-ta_I_D-is-si-pa_t...:.:lo-n-at_T_:c_=_2_5--=-0-C-------~- ---- -----5-0_0 _______ r---w--j 
Derating Factor 4 W/°C 1 

Tstg Storage Temperature -55 to 150 °C 

Max. Operating Junction Temperature 150 °C 

V1so Insulation Withstand Voltage (AC) 2500 v 
(•) Pulse width limited by safe operating area 

September 1990 1/5 
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IRFK4H150 

THERMAL DATA 

Thermal Resistance Junction-case 
Thermal Resistance Case-heatsink 

Max 
Typ 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions 

V(BR)DSS Drain-Source lo = 1 mA VGs = 0 
Breakdown Voltage 

loss Zero Gate Voltage Vas = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGss Gate-Body Leakage VGs = ± 20 V 
Current (Vas= 0) 

ON(*) 

Symbol Parameter Test Conditions 

VGS(th) Gate Threshold Voltage Vas= VGs lo = 1 mA 

Res( on) Static Drain-Source VGs = 10V lo = 80 A 
On Resistance 

DYNAMIC 

Symbol Parameter Test Conditions 

gfs Forward Vos > lo(on) X Ros(on)max lo = 80 A 
Transconductance 

Crss Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 24 V lo =50 A 
tr Rise Time RGs = 3.3 Q VGs = 10 V 

td(off) Turn-off Delay Time 
It Fall Time 

Qg Total Gate Charge VGs= 10V lo = 200 A Vos = 80 V 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-Drain Current 
lsoM(•) Source-Drain Current 

(pulsed) 

Vso Forward On Voltage lso = 160 A VGs = 0 

trr Reverse Recovery lso = 160 A di/dt = 1 00 A/11s 
Time 

(•) Pulsed: Pulse duration= 300 I!S, duty cycle 1.5% 
(•) Pulse Width limited by safe operating area 

Min. 

100 

Min. 

2 

Min. 

36 

Min. 

Min. 

0.25 
0.10 

Typ. 

Typ. 

Typ. 

Typ. 

50 
160 
150 
100 

Typ. 

600 

Max. 

1 
4 

± 400 

Max. 

4 

0.014 

Max. 

12 
6 
2 

Max. 

480 

Max. 

145 
500 

2.5 

Unit 

v 

mA 
mA 

nA 

Unit 

v 
Q 

Unit 

mho 

nF 
nF 
nF 

Unit 

ns 
ns 
ns 
ns 

nC 

Unit 

A 
A 

v 
ns 
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IRFK4H150 

Safe Operating Areas Thermal impedance 
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IRFK4H150 

Static Drain-Source On Resistance 
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IRFK4H150 

Source-Drain Diode Forward Characteristics 
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IRFK4H250 
N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR MODULE 

TYPE 

IRFK4H250 

• HIGH CURRENT POWER MOS MODULE 
• VERY LOW Rth JUNCTION TO CASE 
• DUAL SOURCE CONTACTS 
• VERY LARGE SOA - LARGE PEAK POWER 

CAPABILITY 
• ISOLATED CASE (2500V RMS) 

INDUSTRIAL APPLICATIONS: 
• DC/DC & DC/AC CONVERTERS 
• SMPS & UPS 

TRANSPACK (T0-240A} 

• MOTOR CONTROL 

INTERNAL SCHEMATIC DIAGRAM 

~ 
S:O.t72D 

L 6 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vos Drain-Source Voltage (VGs = 0) 200 v 
VoGR Drain-Gate Voltage (RGs = 20 kQ) 200 v 
VGs Gate-Source Voltage ± 20 v 
lo Drain Current (continuous) at Tc = 25 °C 108 A 

lo Drain Current (continuous) at Tc = 100 °C 68 A 

1oM(•) Drain Current (pulsed) 380 A 

Ptot Total Dissipation at Tc = 25 °C 500 w 
Derating Factor 4 W/°C 

Tstg Storage Temperature -55 to 150 oc 

Tl Max. Operating Junction Temperature 150 oc 

V1so Insulation Withstand Voltage (AC-RMS) 2500 v 
(•) Pulse widlh lim1ted by safe operating area 

September 1990 1/5 
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IRFK4H250 

THERMAL DATA 

Thermal Resistance Junction-case 
Thermal Resistance Case-heatsink 

Max 
Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions 

VtBRtOSS Dram-Source lo = 1 mA VGs = 0 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGss Gate-Body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol I Parameter Test Conditions 

VGs(th) !Gate Threshold Voltage Vos = VGs lo = 1 mA 

Roston) 1
1
Static Drain-Source VGs = 10V lo = 64 A 
On Resistance 

DYNAMIC 

Symbol Parameter Test Conditions 

9ts Forward Vos > Iotan) X Ros(on)max lo = 64 A 
Transconductance 

CISS Input Capacitance Vos = 25 V I= 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 95 V lo = 40 A 
t, Rise Time RGs = 3.3 Q VGs=10V 

td(off) Turn-off Delay Time 
It Fall Ttme 

Og Total Gate Charge VGs=10V lo=152A Vos=160V 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-Drain Current 
lsoM(•) Source-Drain Current 

{pulsed) 

Vso Forward On Voltage lso = 120 A VGs = 0 

t, Reverse Recovery lso=120A di/dt = 1 00 A/Jls 
Time 

(*) Pulsed· Pulse duratton = 300 JlS, duty cycle 1.5% 
(•) Pulse Width l1m1ted by safe operattng area 

Min. 

200 

Min. 

2 

Min. 

36 

Min. 

Min. 

0.25 
0.10 

Typ. 

Typ. 

Typ. 

Typ. 

50 
200 
230 
80 

Typ. 

600 

Max. 

1 
4 

± 400 

Max. 

4 

21 

Max. 

12 
4.5 
2 

Max. 

480 

Max. 

108 
380 

2 

Unit 

v 

mA 
mA 

nA 

Unit 

v 
mn 

Unit 

mho 

nF 
nF 
nF 

Unit 

ns 
ns 
ns 
ns 

nO 

Unit 

A 
A 

v 
ns 
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Safe Operating Areas 
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IRFK4H250 

Static Drain-Source On Resistance 
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IRFK4H250 

Source-Drain Diode Forward Characteristics 
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IRFK4H450 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR MODULE 

TYPE 
IRFK4H450 

• HIGH CURRENT POWER MOS MODULE 
• VERY LOW Rth JUNCTION CASE 
• DUALSOURCECONTACTS 
• VERY LARGE SOA - LARGE PEAK POWER 

CAPABILITY 
• ISOLATED CASE (2500V RMS) 

INDUSTRIAL APPLICATIONS: 
• SMPS & UPS 
• MOTOR CONTROL 

TRANSPACK (T0-240A) 

• WELDING EQUIPMENT 

INTERNAL SCHEMATIC DIAGRAM 

b---fiT-C 
"""~4 6 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vos Drain-Source Voltage (VGs; 0) 500 v 
VoGR Drain-Gate Voltage (RGs ; 20 kQ) 500 v 
VGs Gate-Source Voltage ± 20 v 
lo Drain Current (continuous) at Tc; 25 °C 44 A 

Ia Dram Current (continuous) at Tc; 100 °C 28 A 

I oM(•) Drain Current (pulsed) 165 A 

Ptot Total Dissipation at Tc; 25 °C 500 w 
Derating Factor 4 W/°C 

Tstg Storage Temperature -55 to 150 oc 

T; Max. Operating Junction Temperature 150 oc 

Vtso Insulation Withstand Voltage (AC) 2500 v 
(•) Pulse width limited by safe operatmg area 

September 1990 1/5 
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IRFK4H450 

THERMAL DATA 

Thermal Resistance Junction-case 
Thermal Resistance Case-heatsink 

Max 
Typ 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions 

V(BR)DSS Drain-Source lo = 1 mA VGs = 0 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-Body Leakage VGs=±20V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions 

VGs(th) Gate Threshold Voltage Vos = VGs lo = 1 mA 

Ros(on) Static Drain-Source VGs = 10V lo = 28 A 
On Resistance 

DYNAMIC 

Symbol Parameter Test Conditions 

gts Forward Vos > lo(on) X Ros(on)max lo = 28 A 
Transconductance 

CISS Input Capacitance Vos = 25 V I= 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 210 V lo = 28 A 
lr Rise Time RGs = 3.3 Q VGs=10V 

ld(off) Turn-off Delay Time 
It Fall Time 

Qg Total Gate Charge VGs=10V lo = 64 A Vos = 400 V 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-Drain Current 
lsoM(•) Source-Drain Current 

(pulsed) 

Vso Forward On Voltage lso =52 A VGs = 0 

lrr Reverse Recovery lso =52 A dildt = 100 A/J.lS 
Time 

(*) Pulsed: Pulse duration= 300 ~s. duty cycle 1.5% 
(•) Pulse width limited by safe operating area 

Min_ 

500 

Min. 

2 

Min. 

24 

Min. 

Min. 

0.25 
0.10 

Typ. 

Typ. 

Typ. 

Typ. 

50 
80 

250 
100 

400 

Typ. 

1300 

Max. 

1 
4 

± 400 

Max. 

4 

0.1 

Max. 

12 
2.4 
1 

Max. 

Max. 

44 
165 

1.4 

Unit 

v 

mA 
mA 

nA 

Unit 

v 
Q 

Unit 

mho 

nF 
nF 
nF 

Unit 

ns 
ns 
ns 
ns 

nC 

Unit 

A 
A 

v 
ns 
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Safe Operating Areas 
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IRFK4H450 

Static Drain-Source On Resistance 
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Source-Drain Diode Forward Characteristics 
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IRFK6H150 
N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR MODULE 

TYPE 

IRFK6H150 

• HIGH CURRENT POWER MODULE 
• VERY LOW Rth JUNCTION TO CASE 
• DUALSOURCECONTACTS 
• VERY LARGE SOA - LARGE PEAK POWER 

CAPABILITY 
• ISOLATED CASE (2500V RMS) 

INDUSTRIAL APPLICATIONS: 
• DC/DC AND DC/AC CONVENTERS 
• SMPS & UPS 
• MOTOR CONTROL 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-Source Voltage (VGs = 0) 

VoGR Drain-Gate Voltage (RGs = 20 kQ) 

VGs Gate-Source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 

Vtso !Insulation Withstand Voltage (AC) 

(•) Pulse wrdth limited by safe operating area 

September 1 990 

ADVANCE DATA 

TRANSPACK (T0-240A} 

INTERNAL SCHEMATIC DIAGRAM 

~ L 6 

Value 

100 

100 
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150 
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Unit 

v 
v 
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A 

A 

w 
W!"C 

oc 

oc 

v 
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IRFK6H150 

THERMAL DATA 

Thermal Resistance Junction-case 
Thermal Resistance Case-heatsink 

Max 
Typ 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions 

V(BR)OSS Drain-Source lo=1.5mA VGs = 0 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGss Gate-Body Leakage VGs = ± 20 V 
Current (Vos = 0) 

Symbol Parameter Test Conditions 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 1.5 mA 

Ros(on) Static Drain-Source VGs = 10V lo = 120 A 
On Resistance 

DYNAMIC 

Symbol Parameter Test Conditions 

g1s Forward Vos > lo(on) X Ros(on)max lo = 120 A 
Transconductance 

c.ss Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo = 40 V lo = 120 A 
lr R1se Time · RG = 3.3 Q VGs = 10 V 

ld(off) Turn-off Delay Time 
It Fall Ttme 

Qg Total Gate Charge VGs=10V lo = 190 A Vos = 80 V 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-Drain Current 
lsoM(•) Source-Drain Current 

(pulsed) 

Vso Forward On Voltage lso = 190 A VGs = 0 

lrr Reverse Recovery lso = 190 A dildt = 1 00 A/Jls 
Time 

(')Pulsed: Pulse duratiOn= 300 l!S, duty cycle 1 5% 
(•) Pulse width ilmtted by safe operatmg area 

Min. 

100 

Min. 

2 

Min. 

75 

Min. 

Min. 

0.2 
0.10 

Typ. 

Typ. 

Typ. 

16 
6 

1.5 

Typ. 

130 
400 
350 
80 

600 

Typ. 

600 

Max. 

1.5 
6 

± 600 

Max. 

4 

0.010 

Max. 

Max. 

Max. 

150 
665 

2.5 

Unit 

v 

mA 
mA 

nA 

Unit 

v 
Q 

Unit 

mho 

nF 
nF 
nF 

Unit 

ns 
ns 
ns 
ns 

nC 

Unit 

A 
A 

v 
ns 
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IRFK6H250 
N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR MODULE 

ADVANCE DATA 

TYPE 

IRFK6H250 

• HIGH CURRENT POWER MODULE 
• VERY LOW Rth JUNCTION TO CASE 
• DUALSOURCECONTACTS 
• VERY LARGE SOA - LARGE PEAK POWER 

CAPABILITY 
• ISOLATED CASE (2500V RMS) 

INDUSTRIAL APPLICATIONS: 
• DC/DC AND DC/AC CONVENTERS 
• SMPS & UPS 

TRANSPACK (T0-240A) 

• MOTOR CONTROL 

INTERNAL SCHEMATIC DIAGRAM 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vos Drain-Source Voltage (VGs = 0) 200 v 
VoGR Dram-Gate Voltage (RGs = 20 kQ) 200 v 
VGs Gate-Source Voltage ± 20 v 
lo Drain Current (continuous) at T c = 25 °C 140 A 

lo Drain Current (continuous) at T c = 100 °C 90 A 

1oM(•) Drain Current (pulsed) 490 A 

Ptot Total Dissipation at Tc = 25 °C 625 w 
Derating Factor 5 W/°C 

Tstg Storage Temperature -55 to 150 oc 

TJ Max. Operating Junction Temperature 150 oc 

V1so Insulation Withstand Voltage (AC) 2500 v 
(•) Pulse w1dth hmited by safe operatmg area 

September 1990 1/2 

549 



IRFK6H250 

THERMAL DATA 

Thermal Resistance Junction-case 
Thermal Resistance Case-heatsink 

Max 
Typ 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions 

V(BR)DSS Drain-Source lo = 1.5 mA VGs = 0 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (V GS = 0) Vas = Max Rating x 0.8 Tc=125°C 

IGss Gate-Body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 1.5 mA 

Res( on) Static Drain-Source VGs = 10V lo = 90 A 
On Resistance 

DYNAMIC 

Symbol Parameter Test Conditions 

g1s Forward Vas> lo(on) X Ros(on)max lo = 90 A 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo = 95 V Ia = 90 A 
lr Rise Time RG = 3.3 Q VGs = 10 V 

ld(off) Turn-off Delay Time 
It Fall Time 

Qg Total Gate Charge VGs = 10 V lo = 140 A Vas= 160 V 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-Drain Current 
lsoM(•) Source-Drain Current 

(pulsed) 

Vso Forward On Voltage lso = 140 A VGs = 0 

lrr Reverse Recovery lso = 140 A di/dt = 1 00 A/f!S 
Time 

(•) Pulsed: Pulse duration= 300 I!S, duty cycle 1.5% 
(•) Pulse wtdth limited by safe operatmg area 

Min. 

200 

Min. 

2 

Min. 

55 

Min. 

Min. 

0.2 
0.10 

Typ. 

Typ. 

Typ. 

18 
4 
1 

Typ. 

80 
290 
360 
100 

600 

Typ. 

550 

Max. 

1.5 
6 

± 600 

Max. 

4 

0.015 

Max. 

Max. 

Max. 

140 
490 

2 

Unit 

v 

mA 
mA 

nA 

Unit 

v 
Q 

Unit 

mho 

nF 
nF 
nF 

Unit 

ns 
ns 
ns 
ns 

nC 

Unit 

A 
A 

v 
ns 
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IRFK6H350 
N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR MODULE 

ADVANCE DATA 

TYPE 

IRFK6H350 

• HIGH CURRENT POWER MOS MODULE 
• VERY LOW Rth JUNCTION CASE 
• DUALSOURCECONTACTS 
• VERY LARGE SOA - LARGE PEAK POWER 

CAPABILITY 
• ISOLATED CASE (2500V RMS) 

INDUSTRIAL APPLICATIONS: 
• DC/DC & DC/AC CONVERTERS 
• SMPS & UPS 

TRANSPACK (T0-240A) 

• MOTOR CONTROL 
• WELDING EQUIPMENT 

INTERNAL SCHEMATIC DIAGRAM 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vos Drain-Source Voltage (VGs; 0) 400 v 
VoGR Drain-Gate Voltage (RGs ; 20 kQ) 400 v 
VGs Gate-Source Voltage ± 20 v 
lo Drain Current (continuous) at Tc; 25 °C 75 A 

lo Drain Current (continuous) at Tc; 100 °C 48 A 

1oM(•) Drain Current (pulsed) 260 A 

Ptot Total Dissipation at Tc; 25 °C 625 w 
Derating Factor 5 W/°C 

Tstg Storage Temperature -55 to 150 oc 

Tl Max. Operating Junction Temperature 150 oc 
Vtso Insulation Withstand Voltage (AC-RMS) 2500 v 

(•) Pulse width limtled by safe operatmg area 
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IRFK6H350 

THERMAL DATA 

Thermal Resistance Junction-case 
Thermal Resistance Case-heatsink 

Max 
Typ 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Sym_bol Parameter Test Conditions 

V(BR)DSS Drain-Source lo = 1.5 rnA VGs = 0 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-Body Leakage VGs=±20V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 1.5 rnA 

Ros(on) Static Drain-Source VGs = 10V lo = 48 A 
On Resistance 

DYNAMIC 

Symbol Parameter Test Conditions 

g1s Forward Vos > lo(on) 'x Ros(on)max lo = 48A 
Transconductance 

CISS Input Capacitance Vos = 25 V I= 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING 

Symbol Parameter Test Conditions 

td(on) Turn-on Ttme Voo = 180 V lo = 48 A 
tr Rtse Time RG = 3.3 Q VGs = 10 V 

td(olf) Turn-off Delay Time 
tr Fall Time 

Og Total Gate Charge VGs=10V lo = 75 A Vos=320V 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-Drain Current 
lsoM(•) Source-Dratn Current 

(pulsed) 

Vso Forward On Voltage lso = 75 A VGs = 0 

trr Reverse Recovery lso = 75 A di!dt = 100 A/J.lS 
Time 

('·) Pulsed· Pulse duration = 300 jlS, duty cycle t .5% 
(•) Pulse w1dth limited by safe operating area 

Min. 

400 

Min. 

2 

Min. 

36 

Min. 

Min. 

0.2 
0.10 

Typ. 

Typ. 

Typ. 

16 
3 

1.5 

Typ. 

65 
120 
320 
100 

600 

Typ. 

1200 

Max. 

1.5 
6 

± 600 

Max. 

4 

0.05 

Max. 

Max. 

Max. 

75 
260 

1.6 

Unit 

v 

rnA 
rnA 

nA 

Unit 

v 
Q 

Unit 

mho 

nF 
nF 
nF 

Unit 

ns 
ns 
ns 
ns 

nQ 

Unit 

A 
A 

v 
ns 
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IRFK6H450 
N- CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR MODULE 

ADVANCE DATA 

TYPE 

IRFK6H450 

• HIGH CURRENT POWER MODULE 
• VERY LOW Rth JUNCTION TO CASE 
• DUALSOURCECONTACTS 
• VERY LARGE SOA - LARGE PEAK POWER 

CAPABILITY 
• ISOLATED CASE (2500V RMS) 

INDUSTRIAL APPLICATIONS: 
• DC/DC AND DC/AC CONVENTERS 
• SMPS & UPS 

TRANSPACK (T0-240A) 

• MOTOR CONTROL 
• WELDING EQUIPMENT 

INTERNAL SCHEMATIC DIAGRAM 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vos Drain-Source Voltage (VGs = 0) 500 v 
VoGR Dram-Gate Voltage (RGs = 20 kQ) 500 v 
VGs Gate-Source Voltage ± 20 v 
lo Drain Current (continuous) at T c = 25 °C 66 A 

lo Drain Current (continuous) at T c = 100 °C 42 A 

1oM(•) Drain Current (pulsed) 230 A 

Ptot Total Dissipation at Tc = 25 °C 625 w 
Derating Factor 5 W/°C 

Tstg Storage Temperature -55 to 150 oc 

Tt Max. Operating Junction Temperature 150 oc 

Vtso Insulation Withstand Voltage (AC) 2500 v 
(•) Pulse width limited by safe operating area 
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IRFK6H450 

THERMAL DATA 

Thermal Resistance Junction-case 
Thermal Resistance Case-heatsink 

Max 
Typ 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions 

V(BR)DSS Drain-Source lo = 1.5 rnA VGs = 0 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current {VGs = 0) Vos = Max Rating x 0.8 Tc=125°C 

IGss Gate-Body Leakage VGs = ± 20 V 
Current {Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions 

VGS(th) Gate Threshold Voltage Vos = VGs lo=1.5mA 

Ros(on) Stat1c Drain-Source VGs = 10V lo = 42 A 
On Resistance 

DYNAMIC 

Symbol Parameter Test Conditions 

g1s Forward Vos > lo(on) X Ros(on)max lo = 42 A 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

·SWITCHING 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 210 V lo = 42 A 
t, Rise Time RG = 3.3 Q VGs = 10 V 

ld(oll) Turn-off Delay Time 
It Fall Time 

Qg Total Gate Charge VGs = 10 V lo = 66 A Vos = 400 V 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-Drain Current 
lsoM{•) Source-Drain Current 

(pulsed) 

Vso Forward On Voltage lso = 66 A VGs = 0 

lrr Reverse Recovery lso = 66 A dildt = 100 AiJ.LS 
Time 

(•) Pulsed: Pulse duration= 300 ~s. duty cycle 1.5% 
(•) Pulse width limited by safe operating area 

Min. 

500 

Min. 

2 

Min. 

36 

Min. 

Min. 

0.2 
0.10 

Typ. 

Typ. 

Typ. 

16 
3 

1.5 

Typ. 

70 
110 
350 
110 

600 

Typ. 

1200 

Max. 

1.5 
6 

± 600 

Max. 

4 

0.067 

Max. 

Max. 

Max. 

66 
230 

1.4 

Unit 

v 

rnA 
rnA 

nA 

Unit 

v 
Q 

Unit 

mho 

nF 
nF 
nF 

Unit 

ns 
ns 
ns 
ns 

nC 

Unit 

A 
A 

v 
ns 
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SGS30MA050D1 
N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR MODULE 

TYPE 

SGS30MA050D1 

• HIGH CURRENT POWER MODULE 
• VERY LOW Rth JUNCTION TO CASE 
• DUALSOURCECONTACTS 
• VERY LARGE SOA - LARGE PEAK POWER 

CAPABILITY 
• ISOLATED CASE (2500 V RMS) 

INDUSTRIAL APPLICATIONS: 
• SMPS & UPS 
• MOTOR CONTROL 

TRANSPACK (T0-240) 

• WELDING EQUIPMENT 

INTERNAL SCHEMATIC DIAGRAM 

t-frt-r: 
SCO.t730 

L 4 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vos Drain-Source Voltage (VGs = 0) 500 v 
VoGR Drain-Gate Voltage (RGs = 20 kQ) 500 v 
VGs Gate-Source Voltage ± 20 v 
lo Drain Current (continuous) at T c = 25 °C 30 A 

lo Drain Current (continuous) at Tc = 100 °C 19 A 

1oM(•) Drain Current (pulsed) 120 A 

Ptot Total Dissipation at Tc = 25 °C 400 w 
Derating Factor 3.2 W/°C 

Tstg Storage Temperature -55 to 150 oc 

TJ Max. Operating Junction Temperature 150 oc 

V1so Insulation Withstand Voltage (AC-RMS) 2500 v 
(•) Pulse wtdth limtted by safe operating area 
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SGS30MA050D1 

THERMAL DATA 

Rthj·case 

Rthc-h 
Thermal Resistance Junction-case 
Thermal Resistance Case-heatsink With Conductive 
Grease Applied 

Max 

Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions 

V(BR)DSS Drain-Source lo = 2 mA VGs = 0 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-Body Leakage VGs=±20V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 2 mA 

Ros(on) Static Drain-Source VGs=10V lo = 15 A 
On Resistance 

DYNAMIC 

Symbol Parameter Test Conditions 

gts Forward Vos = 25 V lo = 15 A 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Cass Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING (INDUCTIVE LOAD) 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 250 V lo = 15 A 
(di/dt)on Turn-on Current Slope RGs =50 Q VGs = 10 V 

td(off) Turn-off Delay Time L=100!1H 
tt Fall Time 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-Drain Current 
lsoM(•) Source-Drain Current 

(pulsed) 

Vso Forward On Voltage lso = 30 A VGs = 0 

trr Reverse Recovery lso = 30 A dildt = 150 A/j.lS 
Time 

(*) Pulsed: Pulse duration = 300 J.lS, duty cycle 1.5% 
(•) Pulse width limited by safe operating area 

Min. 

500 

Min. 

2 

Min. 

15 

Min. 

Min. 

0.31 

I 
°CJW I 
°C/W 0.20 

Typ. Max. Unit 

v 

500 11A 
2 mA 

± 400 nA 

Typ. Max. Unit 

4 v 
0.2 Q 

Typ. Max. Unit 

mho 

9100 pF 
1200 pF 
850 pF 

Typ. Max. Unit 

120 ns 
100 A/j.lS 

1500 ns 
300 ns 

Typ. Max. Unit 

30 A 
120 A 

2 v 
600 ns 
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SGS30MA050D1 

Safe Operating Areas Thermal Impedance 
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SGS30MA050D1 

Static Drain-Source On Resistance 
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Source-Drain Diode Forward Characteristics 

GCI5910 

I so (A) 

80 Yos=O 

60 

40 

TJ=125°C 
20 

1 
25°C 

II 

0 0.5 1.5 V50 (V) 

Test Circuit For Inductive Load Switching 
and Diode Reverse Recovery Times 

d::-, E:-:rrn1~ 
ZSQ ~llll 

0 Yct 

H -1000 

"" pf 

SGQ ISQ 

Gate Charge Test Circuit 

~ :·;~.-c:::::J--L 
PW 

' ... 

SGS30MA050D1 

Voo 

S(-0305 

Diode Reverse Recovery Time Waveform 

I so 

SC04-570 

5/5 
----------------------------J(~/ ~~~~~~u~:~~~ ----------------------------

559 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

I 
I 
I 
I 



SGS35MA050D1 
N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR MODULE 

TYPE 
SGS35MA050D1 

• HIGH CURRENT POWER MODULE 
• VERY LOW Rth JUNCTION TO CASE 
• DUALSOURCECONTACTS 
• VERY LARGE SOA - LARGE PEAK POWER 

CAPABILITY 
• ISOLATED CASE (2500V RMS) 

INDUSTRIAL APPLICATIONS: 
• SMPS & UPS 
• MOTOR CONTROL 

TRANSPACK (T0-240) 

• WELDING EQUIPMENT 

INTERNAL SCHEMATIC DIAGRAM 

SC0<7=----1 6 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vas Drain-Source Voltage (VGs = 0) 500 v 
VoGR Drain-Gate Voltage (RGs = 20 kQ) 500 v 
VGs Gate-Source Voltage ± 20 v 
lo Drain Current (continuous) at Tc = 25 °C 35 A 

lo Dram Current (continuous) at Tc = 100 °C 22 A 

1oM(•) Drain Current (pulsed) 140 A 

Ptot Total Dissipation at Tc = 25 °C 400 w 
Deratmg Factor 3.2 W!"C 

Tstg Storage Temperature -55 to 150 oc 

TJ Max. Operating Junction Temperature 150 oc 

Vtso Insulation Withstand Voltage (AC-RMS) 2500 v 
(•) Pulse wtdth ltmtted by safe operating area 
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SGS35MAOSOD1 

THERMAL DATA 

RthJ-case Thermal Resistance Junction-case Max 
Rthc-h Thermal Resistance Case-heatsink With Conductive 

Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions 

V(BR)DSS Drain-Source lo = 2 rnA VGs = 0 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 

IGss Gate-Body Leakage VGs = ± 20 V 
Current (Vos = 0) 

Symbol Parameter Test Conditions 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 2 rnA 

Ros(on) Static Drain-Source VGs = 10 V lo=17.5A 
On Resistance 

DYNAMIC 

Symbol Parameter Test Conditions 

grs Forward Vos = 25 V lo = 17.5 A 
Transconductance 

c.ss Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING (INDUCTIVE LOAD) 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 250 V lo=17.5A 
(dildt)on Turn-on Current Slope RGs =50 n VGs=10V 

ld(off) Turn-off Delay Time L = 100 11H 
It Fall Time 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-Drain Current 
lsoM(•) Source-Drain Current 

(pulsed) 

Vso Forward On Voltage lso = 35 A VGs = 0 

trr Reverse Recovery lso = 35 A dildt = 150 N11s 
Time 

(•) Pulsed: Pulse durat1on = 300 flS, duty cycle 1.5% 
(•) Pulse width limited by safe operating area 

Min. 

500 

Min. 

2 

Min. 

15 

Min. 

Min. 

0.31 °C/W 

0.20 °C/W 

Typ. Max. Unit 

v 

500 llA 
2 rnA 

± 500 nA 

Typ. Max. Unit 

4 v 
0.16 n 

Typ. Max. Unit 

mho 

12000 pF 
1500 pF 
1000 pF 

Typ. Max. Unit 

120 ns 
100 A/115 
1500 ns 
300 ns 

Typ. Max. Unit 

35 A 
140 A 

2 v 
600 ns 
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Safe Operating Areas 
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SGS35MA050D1 

Static Drain-Source On Resistance 
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Source-Drain Diode Forward Characteristics 
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SGS1 OOMA01 001 
N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR MODULE 

TYPE 
SGS1 OOMA01 OD1 

• HIGH CURRENT POWER MODULE 
• VERY LOW Rth JUNCTION TO CASE 
• DUAL SOURCE CONTACTS 
• VERY LARGE SOA - LARGE PEAK POWER 

CAPABILITY 
• ISOLATED CASE (2500V RMS) 

INDUSTRIAL APPLICATIONS: 
• DC/DC & DC/AC CONVERTERS 
• SMPS & UPS 

(TRANSPACK) T0-240 

• MOTOR CONTROL 

INTERNAL SCHEMATIC DIAGRAM 

SC047=----1 6 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vos Drain-Source Voltage (Vas = 0) 100 v 
VoaR Drain-Gate Voltage (Ras = 20 kQ) 100 v 
VGs Gate-Source Voltage ± 20 v 
lo Drain Current (continuous) at T c = 25 'C 120 A 

lo Drain Current (continuous) at T c = 100 'C 75 A 

1oM(•) Drain Current (pulsed) 400 A 

Ptot Total Dissipation at Tc = 25 'C 400 w 
Derating Factor 3.2 W/°C 

Tstg Storage Temperature -55 to 150 'C 

Tl Max. Operating Junction Temperature 150 'C 

V1so Insulation Withstand Voltage (AC-RMS) 2500 v 
(•) Pulse wtdth limtted by safe operating area 
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SGS1 OOMA01 001 

THERMAL DATA 

Max 
I 

Rth1-case IT,hermal Resistance Junction-case 
Rthc·h Thermal Resistance Case-heatsink With Conductive 

Grease Applied 

Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions 

V(BR)DSS Drain-Source lo = 2 mA VGs = 0 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-Body Leakage VGs=±20V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 2 mA 

Ros(on) Static Drain-Source VGs = 10V lo =50 A 
On Resistance 

DYNAMIC 

Symbol Parameter Test Conditions 

grs Forward Vos = 25 V lo =50 A 
Transconductance 

Ctss Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING (INDUCTIVE LOAD) 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo =50 V lo =50 A 
(di/dt)on Turn-on Current Slope RGs =50 Q VGs=10V 

td(off) Turn-off Delay Time L = 100 [!H 
It Fall Time 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-Drain Current 
lsoM(•) Source-Drain Current 

(pulsed) 

Vso Forward On Voltage lso = 120 A VGs = 0 

trr Reverse Recovery lso = 120 A difdt = 1 oo A/~s 
Time 

(*) Pulsed: Pulse duration= 300 ~s. duty cycle 1.5% 
(•) Pulse width limited by safe operating area 

Min. 

100 

Min. 

2 

Min. 

20 

Min. 

Min. 

0.31 

0.20 °C/W 

Typ. Max. Unit 

v 

500 ~A 
2 mA 

± 400 nA 

Typ. Max. Unit 

4 v 
0.014 Q 

Typ. Max. Unit 

mho 

11200 pF 
4200 pF 
1700 pF 

Typ. Max. Unit 

120 ns 
100 A/[!S 

2000 ns 
300 ns 

Typ. Max. Unit 

120 A 
400 A 

2 v 
400 ns 
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Safe Operating Areas 
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SGS1 OOMA01 001 

Static Drain-Source On Resistance 
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Source-Drain Diode Forward Characteristics 
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SGS150MA01 001 
N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR MODULE 

TYPE 

SGS150MA01 OD1 

• HIGH CURRENT POWER MODULE 
• VERY LOW Rth JUNCTION TO CASE 
• DUALSOURCECONTACTS 
• VERY LARGE SOA - LARGE PEAK POWER 

CAPABILITY 
• ISOLATED CASE (2500V RMS) 

INDUSTRIAL APPLICATION: 
• DC/DC & DC/AC CONVERERS 
• SMPS & UPS 

TRANSPACK (T0-240) 

• MOTOR CONTROL 

INTERNAL SCHEMATIC DIAGRAM 

SC0<7~ 6 
ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vos Drain-Source Voltage (VGs = 0) 100 v 
VoGR Drain-Gate Voltage (RGs = 20 kQ) 100 v 
VGs Gate-Source Voltage ± 20 v 
lo Drain Current (continuous) at Tc = 25 °C 150 A 

lo Drain Current (continuous) at Tc = 100 °C 95 A 

1oM(•) Drain Current (pulsed) 600 A 

Ptot Total Dissipation at Tc = 25 °C 400 w 
Derating Factor 3.2 W/°C 

Tstg Storage Temperature -55 to 150 oc 

TJ Max. Operating Junction Temperature 150 oc 

Vtso Insulation Withstand Voltage (AC-RMS) 2500 v 
(•) Pulse wtdth limited by safe opera\tng area 
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SGS150MA01 001 

THERMAL DATA 

RthJ-case Thermal Resistance Junction-case Max 
Rthc-h Thermal Resistance Case-heatsink With Conductive 

Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions 

V(BR)DSS Drain-Source lo = 2 mA VGs = 0 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGss Gate-Body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(!) 

Symbol Parameter Test Conditions 

VGS(Ih) Gate Threshold Voltage Vas= VGs lo = 2 mA 

Ros(on) Static Dram-Source VGs = 10V lo = 75 A 
On Resistance 

DYNAMIC 

Symbol Parameter Test Conditions 

Qts Forward Vos = 25 V lo = 75 A 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING (INDUCTIVE LOAD) 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo =50 V lo = 75 A 
( di/dt)on Turn-on Current Slope RGs =50 Q VGs = 10 V 

ld(off) Turn-off Delay Time L=100~H 
It Fall Time 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-Drain Current 
lsoM(•) Source-Drain Current 

(pulsed) 

Vso Forward On Voltage lso=150A VGs = 0 

lrr Reverse Recovery lso=150A dildt = 250 A/flS 
Time 

(") Pulsed: Pulse duration= 300 ~s. duty cycle 1.5% 
(•) Pulse Width l1m1ted by safe operatmg area 

Min. 

100 

Min. 

2 

Min. 

20 

Min. 

Min. 

0.31 °C/W 

0.20 °C/W 

Typ. Max. Unit 

v 

500 ~A 
2 mA 

± 500 nA 

Typ. Max. Unit 

4 v 
0.009 Q 

Typ. Max. Unit 

mho 

14000 pF 
5300 pF 
2200 pF 

Typ. Max. Unit 

120 ns 
100 AlflS 

2000 ns 
300 ns 

Typ. Max. Unit 

150 A 
600 A 

2 v 
400 ns 
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SGS150MA01 001 

Safe Operating Areas Thermal Impedance 
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SGS150MA01 001 

Static Drain-Source On Resistance 
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Source-Drain Diode Forward Characteristics 
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PACKAGES 
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MECHANICAL DATA 

PIN CONNECTIONS 

pin 1: Source 
pin 3: Drain 

MOSFET 
pin 2: Gate 
pin 4: Source sensings 

DARLINGTON 
pin 1: Emitter pin 2: Base1 
pin 3: Collector pin 4: Base 2 

TRANSISTOR 
pin 1: Emitter pin 2: Base 
pin 3: Collector pin 4: Emitter sensing 

Torque: Mounting 1.3 ± 0.2 N • m (max) 
Weight: Package 25.5 g 

Note: The mechanical dala are the same for the 3 pin version 
(4th p1n missing) 

PACKAGES 

ISO TOP 
Fast-on version 

sales types with the suffix F 

DIMENSIONS 

mm Inches 

min. max min. max 

A 31.5 31.7 1.240 1.248 

B 6.2 6.4 0.244 0.252 

c 0.75 0.85 0.029 0.033 

D 14.9 15.1 0.586 0.590 

E 30.1 30.3 1.185 1.193 

F 38 38.2 1.496 1.503 

G 4 - 0.157 -
H 20.3 20.7 0.799 0.815 

L 8.9 9.1 0.350 0.358 

M 22.4 23 0.881 0.905 

N 25.2 25.4 0.992 1.000 
p 1.95 2.05 0.076 0.080 

a 4 - 0.157 -
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PACKAGES 

MECHANICAL DATA 

A ~ 
~ 

2.. 

Q 4 3[2] li1 
o.----... \ G 

1n~ M7 
I N 

:ffi} {2] 1 
~ 

J~ ~ -P 

E 

F PC-0301/1 

PIN CONNECTIONS 

MOSFET 
pin 1: Source pin 2: Gate 
pin 3: Drain pin 4: Source sensings 

DARLINGTON 
pin 1: Emitter pin 2: Base1 
pin 3: Collector pin 4: Base 2 

TRANSISTOR 
pin 1: Emitter pin 2: Base 
pin 3: Collector pin 4: Emitter sensing 

Torque: Terminal1.3 ± 0.2 N • m (max) 
Mounting 1.3 ± 0.2 N • m (max) 

Weight: Package 29 g 
4 Screws: 7.5 g 

Note: The mechanical data are the same for the 3 pm vers1on 
(4th pm missing) 

ISOTOP 
Screw version 

sales types with the suffix V 

DIMENSIONS 

mm inches 

min. max min. max 

A 31.5 31.7 1.240 1.248 

B 7.8 8.2 0.307 0.322 

c 4.1 4.3 0.161 0.169 

D 14.9 15.1 0.586 0.590 

E 30.1 30.3 1.185 1.193 

F 38 38.2 1.496 1.503 

G 4 - 0.157 -
H 11.8 12.2 0 464 0.480 

L 8.9 9.1 0.350 0.358 

M 12.6 12.8 0.496 0.503 

N 25.2 25.4 0.992 1.000 

p 1.95 2.05 0.076 0.080 

Q 4 - 0.157 -

------------------------------ ~~i~~~~~~9~~ ------------------------------
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MECHANICAL DATA 

p 3 1 ~1 

Torque: Terminal 2.2 ± 0.5 N • m (max) 
Mounting 3.5 ± 0.5 N • m (max) 

Weight: Package 110 g 
Accessory 21 g 

Note: The mechanical data are the same for the 2 power pm 
version (either p1n 1 or pin 2 m1ssing) 

PACKAGES 

TRANSPACK (T0-240) 

DIMENSIONS 

mm Inches 

min. max min. max 

A 91.5 92.5 3.602 3.641 

B 79.75 80.25 3.140 3.160 

c 19.5 20.55 0.767 0.809 

D 29.00 31.00 1.141 1.220 

E 28.8 30 1.134 1.181 

F 8.5 typ. 0.334typ. 

G 24.4 typ. 0.960 typ. 

H 19.5 20.5 0.767 0.807 

L 6.2 typ. 0.244 typ. 

M 8.95 11.05 0352 0435 

N 0.78 0.84 0.030 0.033 
p 2.72 2.87 0107 0.113 

R 14 - 0.551 -

s M5 
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SALES OFFICES 

EUROPE 

DENMARK 

2730 HERLEV 
Herlev Torv, 4 
Tel (45-42) 94 85 33 
Telex 35411 
Telefax (45-42) 948694 

FINLAND 

LOHJA SF-08150 
Karjalankatu, 2 
Tel1215511 
Telefax 12.155.66 

FRANCE 

94253 GENTILLY Cedex 
7 - avenue Galhenr - BP 93 
Tel (33-1) 47 40 75 75 
Telex 632570 STMHQ 
Telefax (33-1) 47 40 79 10 

67000 STRASBOURG 
20, Place des Hailes 
Tel (33) 88 75 50 66 
Telex 870001 F 
Telefax (33) 88 22 29 32 

ITALY 
20090 ASSAGO (MI) 
V le Mrlanofrorr - Strada 4- Palazzo A/4/A 
Tel (39-2) 892131 (10 lrnee) 
Telex 330131-330141 SGSAGR 
Telefax (39-2) 8250449 

40033 CASALECCHIO Dl RENO (BO) 
Vra R Fucrnr, 12 
Tel (39-51) 591914 
Telex 512442 
Telefax (39-51) 591305 

00161 ROMA 
Vra A Torlonra, 15 
Tel (39-6) 8443341 
Telex 620653 SGSATE I 
Telefax (39-6) 844447 4 

NETHERLANDS 

5652 AR EINDHOVEN 
Meerenakkerweg 1 
Tel (31-40) 550015 
Telex 51186 
Telefax (31-40) 528835 

SPAIN 

08021 BARCELONA 
Calle Platen, 6 41" Floor, 5~ Door 
Tel (34-3) 4143300-4143361 
Telefax (34-3) 2021461 

28027 MADRID 
Calle Albacete, 5 
Tel (34-1) 4051615 
Telex 27060 TCCEE 
Telefax (34-1)4031134 

SWEDEN 

S-16421 KISTA 
Borgarf1ordsgatan, 13- Box 1094 
Tel (46-8) 7939220 
Telex 12078 THSWS 
Telefax (46-8) 7504950 

SWITZERLAND 

1218 GRAND-SACONNEX (GENEVA) 
Chemrn Francors-Lehmann, 18/A 
Tel (41-22) 7986462 
Telex 415493 STM CH 
Telefax (41-22) 7984869 

UNITED KINGDOM and EIRE 

MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 
Tel {44-628) 890800 
Telex 847458 
Telefax (44-628) 890391 

GERMANY 

6000 FRANKFURT 
Gutleutstrabe 322 
Tel (49-69) 237492 
Telex 176997 689 
Telefax (49-69) 231957 
Teletex 6997689=STVBP 

8011 GRASBRUNN 
Bretonischer Rrng 4 
Neukeferloh Technopark 
Tel. (49-89) 46006-0 
Telex 528211 
T elefax ( 49-89) 4605454 
Teletex 897107=STDISTR 

3000 HANNOVER 1 
Eckenerstrasse 5 
Tel (49-511) 634191 
Telex 175118418 
Teletex 5118418 csfbeh 
Telefax (49-511) 633552 

8500 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel (49-911) 59893-0 
Telex. 626243 
Telefax (49-911) 5980701 

5200 SIEGBURG 
Frankfurter Str 22a 
Tel (49-2241) 660 84-86 
Telex 889510 
Telefax (49-2241) 67584 

7000 STUTTGART 
Oberer Krrchhaldenweg 135 
Tel (49-711) 692041 
Telex 721718 
Telefax (49-711) 691408 



AMERICAS 

BRAZIL 

05413 SAO PAULO 
R Hennque Schaumann 286-CJ33 
Tel (55-11) 883-5455 
Telex (391 )11-37988 "UMBR BR" 
Telefax 11-551-128-22367 

CANADA 

BRAMPTON, ONTARIO 
341 Main St North 
Tel (416) 455-0505 
Telefax 416-455-2606 

U.S.A. 

NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
1000 East Bell Road 
Phoen1x, AZ 85022-2699 
(1)-(602) 867-6100 

SALES COVERAGE BY STATE 

ALABAMA 
Huntsville- (205) 533-5995 

ARIZONA 
Phoen1x- (602) 867-6340 

CALIFORNIA 
Santa Ana- (714) 957-6018 
San Jose- (408) 452-8585 

COLORADO 
Boulder (303) 449-9000 

ILLINOIS 
Schaumburg- (708) 517-1890 

INDIANA 
Kokomo- (317) 459-4700 

MASSACHUSETTS 
Lincoln- (617) 259-0300 

MICHIGAN 
Livoma- (313) 462-4030 

NEW JERSEY 
Voorhees- (609) 772-6222 

NEW YORK 
Poughkeepsie - (914) 454-8813 

NORTH CAROLINA 
Rale1gh- (919) 787-6555 

TEXAS 
Carrollton - (214) 466-8844 

FOR RF AND MICROWAVE 
POWER TRANSISTORS CONTACT 
THE FOLLOWING REGIONAL 
OFFICE IN THE U.S.A. 

PENNSYLVANIA 
Montgomeryville- (215) 362-8500 

ASIA I PACIFIC 

AUSTRALIA 

NSW 2027 EDGECLIFF 
SUite 211, Edgecliff centre 
203-233, New South Head Road 
Tel (61-2) 327 39 22 
Telex 071126911 TCAUS 
Telefax (61-2) 327 61 76 

CHINA 

BEIJING 
Be111ng No 5 Semiconductor 
Dev1ce Factory 
14 Wu Lu Tong Road 
Da Shang Mau Wa1 
Tel (861) 2024378 
Telex 222722 STM CH 

HONG KONG 
WANCHAI 
22nd Floor - Hopewell centre 
183 Queen's Road East 
Tel (852-5) 8615788 
Telex 60955 ESGIES HX 
Telefax (852-5) 8656589 

INDIA 

NEW DELHI110001 
LlasonOfflce 
62, Upper Ground Floor 
World Trade Centre 
Barakhamba Lane 
Tel 3715191 
Telex 031-66816 STMIIN 
Telefax 3715192 

KOREA 

SEOUL 121 
8th floor Sh1nwon Build1ng 
823-14, Yuksam-Dong 
Kang-Nam-Gu 
Tel (82-2) 553-0399 
Telex SGSKOR K29998 
Telefax (82-2) 552-1051 

SINGAPORE 

SINGAPORE 2056 
28 Ang Mo K1o - I nduslnal Park 2 
Tel (65) 4821411 
Telex RS 55201 ESGIES 
Telefax (65) 4820240 

TAIWAN 

TAIPEI 
12th Floor 
571, Tun Hua South Road 
Tel (886-2) 755-4111 
Telex 10310 ESGIE TW 
Telefax (886-2) 755-4008 

SALES OFFICES 

JAPAN 

TOKYO 108 
N1ssek1- Takanawa Bid 4F 
2-18-10Takanawa 
M1nato-Ku 
Tel (81-3) 280-4121 
Telefax (81-3) 280-4131 
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