












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































EPITAXIAL PLANAR NPN 

GENERAL PURPOSE TRANSISTORS 

The 2N5681 and 2N5682 are silicon epitaxial planar NPN transistors in Jedec 
TO-39 metal case intended for use as drivers for high power transistors in general 
purpose amplifier and switching circuits. 
The complementary PNP types are the 2N5679 and 2N5680 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 
VEBO 

Ic 
IB 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Base current 
Total power dissipation at Tease �~�2�5�°�C� 

Tamb �~�2�5�°�C� 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC �D�l�A�G�R�~�:�'�:� 

MECHANICAL DATA 

5/80 630 

2N5681 2N5682 

100V 120V 
100V 120V 

4V 
1A 

0.5A 
10W 
1W 

-65 to 200°C 
200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 17.5 °C/W 
max 175 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IC60 Collector cutoff for 2N5681 VC6 = 100V 1 /-LA 
cu rrent (IE = 0) for 2N5682 VC6 = 120V 1 /-LA 

ICEV Collector cutoff for 2N5681 VCE = 100V 1 /-LA 
current for 2N5682 VCE = 120V 1 /-LA 
(VSE = -1.5V) Tease = 150°C 

for 2N5681 VCE = 100V 1 mA 
for 2N5682 VCE = 120V 1 mA 

ICEO Collector cutoff for 2N5681 VCE = 70V 10 /-LA 
current (16 = 0) for 2N5682 VCE = 80V 10 /-LA 

IE60 Emitter cutoff VE6 = 4V 1 /-LA 
current (Ic = 0) 

VCEO (sus)*Collector-emitter Ic = 10mA 
sustaining voltage for 2N5681 100 V 
(16 = 0) for 2N5682 120 V 

VCE (sat) * Collector-emitter Ic = 250mA 16 = 25mA 0.6 V 
saturation voltage Ic = 500mA 16 = 50mA 1 V 

Ic = 1A 16 = 200mA 2 V 

V6E * Base-emitter Ic = 250mA VCE = 2V 1 V 
voltage 

hFE * DC current gain Ic = 250mA VCE = 2V 40 150 -
Ic = 1A VCE = 2V 5 -

fT Transition Ic = 100mA VCE = 10V 30 MHz 
frequency f = 10MHz 

CC60 Collector-base IE = 0 VC6 = 20V 50 pF 
capacitance f = 1MHz 

hIe Small signal Ic = 0.2A VCE = 1.5V 40 -
current gain f = 1 KHz 

* Pulsed: pulse duration = 300/-Ls, duty cycle~2%. 
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EPITAXIAl·BASE PNP 

SILICON HIGH POWER TRANSISTORS 

The 2N 5875 and 2N 5876 are silicon epitaxial-base PNP power transistors in Jedec TO-3 
metal case. They are intended for use in power linear and switching applications. 
The complementary NPN types are the 2N 5877 and 2N 5878 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VC80 
VCEO 
VE80 

Ic 
ICM 

18 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (18 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease';;; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~' 

E 

MECHANICAL DATA 

6/77 632 

2N5875 2N5876 

-60V -80V 
-60V -80V 

-5V 
-10A 
-20A 
-4A 

150W 
-65 to 200°C 

20QoC 

Dimensions in mm 



I 
t'l 

THERMAL DATA 

Rth j-case Thermal resistance junction-case max 1.17 'C/W 

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

Parameter Test conditions Min_ Typ_ Max_ Unit 

IcBO Collector cutoff for 2N5875 VCB = -60V -0.5 mA 
current (IE = 0) for 2N5876 VCB = -80V -0.5 mAo 

,. .' 
ICEO Collector cutoff for 2N5875 VCE = -30V -1 mA 

current (IB = 0) for 2N5876 VCE = -40V -1 mA 

IcEX Collector cutoff for 2N5875 VCE = -60V -0.5 mA 
current (VBE = 1.5 V) for 2N5876 VCE = -80V -0.5 mA 

Tcase= 150 °C 
for 2N5875 VCE = -60V -5 mA 
for 2N5876 VCE = -80V -5 mA 

lEBO Emitter cutoff VEB = -5 V -1 mA 
current (Ic = 0) 

V CEO (sust Collector-emitter Ic = -200 mA 
sustaining voltage for 2N5875 -60 V 
(\B = 0) for 2N5876 -80 V 

VCE(sat) * Collector-emitter Ic = -5 A IB = -0.5A -1 V 
saturation voltage Ic = -10A IB = -2.5A -3 V 

VBE(sat) * Base-emitter Ic 
saturation voltage 

= -10A Ic = -2.5A -2.5 V 

VBE* Base-emitter voltage Ic = -4A VCE = -4V -1.5 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE * DC current gain Ic = -4A VCE = -4V 20 
Ic = -10A VCE = -4V 4 

fT Transition frequency Ic = -O,5A VCE = -1 OV 4 

Ceso Collector-base Ves= -10V 
capacitance f = 1 MHz IE = 0 

t, Rise time Ie = -4A Vee= -30V 
IS1 = -OAA 

ts Storage time 
Ie = -4A Vee= -30V 

tj Fall time IS1 = -ls2 = -O,4A 

* Pulsed: pulse duration = 300 fls, duty cycle = 1,5% 

Safe operating areas -Ie 

(A) 

10 

Ie MAX PULSED *I-'Ul::'t. 

Ie M~X leolN+IJuous " 

...... 

...... 

- DC OPERATION 

I I II 

I II * FOR SINGLE NON 
REPETITIVE PULSE 

2N5875 
2N5816 

10 

634 

~I-' ,~A 

~, 

, \ 
\ 

'I' 

100 -
-

MHz 

500 pF 

0,7 fls 

1 fls 

0,8 fls 

G 2721 -

i 
10}Js--
100}ls 

! 

1ms 

10ms-~ 



10' 

10 

DC current gain 

r-

4 

10-' 

1-0.. 

-VCE=4V 

4 6. 

10-' 
4 6 • 

1 

G 2729 -

4 6 8 2 

10-IC(A) 

-VSE 

(V) 

1.5 

0.5 

o 

Collector-emitter saturation voltage 

-VCE(sat) 

(V) 6 

V 
i;" 

4 6 , 

1 

. ~/ hFE =10 

• 
10 

G-2731 

4 , • 

-IC (A) 

-VSECsat 

(V)· 

1.5 

0.5 

o 
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DC transconductance 

(3-2130 

-VCp4V 

" 

4 

10 -IC(A) 

Base-emitter saturation voltage 

G-2732 

) 

I 

hFF=10 

"'" ....... 

4 , , 2 4 6. 2 4 , 
10 -IC (A) 



cceo 
(pF) 

500 

400 

300 

200 

100 

o 

Collector-base capacitance 

G 2'16 

~ 
..... 

r-. 

......... 

, .. 
10 -Vce (V) 

Power rating chart 

PIOI 

(W) 

150 

100 

50 

o 

" I ...... ..... 

50 

G-2m 

"-
I"-

l ..... 
"' 

t-... 
1'-. 

100 150 Tease ('C) 
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Saturated switching characteristics 

G-271 

hFE=lO 
VCC=-30V 

IB1=-IB: 
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~I 
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. , 
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EPITAXIAL·BASE NPN 

SILICON HIGH POWER TRANSISTORS 

The 2N 5877 and 2N 5878 are silicon epitaxial-base NPN power transistors in Jedec TO-3 
metal case. They are intended for use in power linear and switching applications. 
The complementary PNP types are the 2N 5875 and 2N 5876 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 

VCBO 
VCEO 
V EBO 

Ic 
ICM 

18 
P tot 

Tst9 
Tj 

Total power dissipation at Tease"; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~: 

MECHANICAL DATA 

Collector connected to case 

637 

2N5877 2N5878 

60V 80V 
60V 80V 

5V 
10A 
20A 
4A 

150W 
-65 to 200°C 

200°C 

Dimensions in mm 

TO-3 
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THERMAL DATA 

Rlh j-case Thermal resistance junction-case max 1.17 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 2SoC unless otherwise specified) 

Parameter Test con~iti~ns _ .. Min.dTyp_ Max. Unit 

Icsc5 Collector cutoff for 2N5877 Vcs= 60V O.S mA 
current (IE = 0) for 2N5878 Vcs= 80V O.S rnA 

IcEO Collector cutoff for 2N5877 VCE = 30V 1 rnA 
current (Is = 0) for 2N5878 VCE = 40V 1 mA 

IcEX Collector cutoff for 2N5877 VCE = 60V O.S mA 
current (V SE = -1.S V) for 2N5878 VCE = 80V O.S mA 

Tease = 1 SO °C 
for 2N5877 VCE = 60V S mA 
for 2N5878 VCE = 80V S rnA 

IESO Emitter cutoff V ES = S V 1 mA 
current (lc = 0) 

V CEO (sust Collector-emitter Ic = 200 mA 
sustaining voltage for 2N5877 60 V 
(Is = 0) for 2N5878 80 V 

VCE (sal) * Collector emitter Ic =SA Is = O.SA 1 V 
saturation voltage Ic = 10A Is = 2.SA 3 V 

V SE (Sal)* Base-emitter 
saturation voltage 

Ic = 10A Ic = 2.SA 2.S V 

VSE * Base-emitter voltage Ic = 4A VCE = 4V 1.S V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE * DC current gain Ic = 4A VCE = 4V 20 
Ic = 10A VCE = 4V 4 

fT Transition frequency Ic = 0.5A VCE = 10V 4 

Ccso Collector-base Vcs = 10V 
capacitance f = 1 MHz IE = 0 

tr Rise time Ic = 4A Vcc= 30V 
IS1 = O.4A 

ts Storage time 
Ic = 4A Vcc= 30V 

t f Fall time IS1 = -ls2 = O.4A 

* Pulsed: pulse duration = 300 fLs, duty cycle = 1.5% 

Safe operating areas Ie 
(Al 

10 

Ie MAX PULSED *PUI 5E" 

Ie M~X COUIJUOUS """ 

~ 

'-
_.--

r-------- DC OPERATION/" " 
III 

III 
* FOR SINGLE NON 

REPETITIVE PULSE 

2N5877 

2N58i8 

10 

639 

yP :~A 

"-'-

" \' 
\\ 

100 -
-

MHz 

300 pF 

0.7 fLs 

1 fLs 

0.8 fLs 

G 2120 -

10}Js - -
100}JS 

---

1ms 

10ms- '---
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~ 
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1/ 

I 
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1 
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i 

, 
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(V) 
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o 
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DC transconductance 

G-273l. 

Vr. = 4V 

....... 
I--

4 ; B . 4 6 • 

10-1 10 Ie (A) 

Base-emitter saturation voltage 

G- 735 
) 
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100 

o 
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I 
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Vee (V) 10-1 

G- 717 
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641 

, 

Saturated switching characteristics 
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n 
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-
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MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTORS 

The 2N 6032 and 2N 6033 are silicon multiepitaxial planar NPN transistors in modified 
Jedec TO-3 metal case. 
They have high current, high power handling capability, fast switching speed and are 
intended for use in switching and linear applications in military and industrial equipment. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEX 

VCER 
VCEO 
VEBO 

Ic 

'B Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VBE = -1.5 V, RBE = 500) 
Collector-emitter voltage (RBE = 50 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Base current 
Total power dissipation at T case';;;; 25 DC 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

6/77 642 

2N6032 2N6033 

120V 150V 
120V 150V 
110V 140V 

90 120V 
7V 7,V 

50A 40A 
lOA 

140W 
-65 to 200 DC 

200 DC 

Dimensions in mm 



THERMAL DATA 

Rth I-case Thermal resistance junction-case max 1.25 'C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEV Collector cutoff for 2N6032 
current (VBE = -1.5 V) VCE = 110V 12 mA 

VCE = 100V Tease = 150'C 15 mA 
for 2N6033 
VCE = 135V 10 mA 
VCE = 100V Tease = 150'C 10 mA 

IcEO Collector cutoff VCE = 80 V 10 mA 
current (I B = 0) 

lEBO Emitter cutoff VEB = 7V 10 mA 
current (lc = 0) 

V CEX (sus) * Collector-emitter Ic = 200 mA 
sustaining voltage for 2N6032 120 V 
(VBE = -1.5V, for 2N6033 150 V 
RBE = 50S1, L=2mH) 

V CER (SUS)* Collector-emitter Ic = 200mA 
sustaining voltage for 2N6032 110 V 

(R SE=50S1, L= 15mH) for 2N6033 140 V 

V CEO (SUS)* Collector-emitter Ic = 200mA 
sustaining voltage for 2N6032 90 V 
(lB = 0) for 2N6033 120 V 

V CE (sat) * Collector-emitter for 2N6032 
saturation voltage Ic = 50 A IB = 5A 1.3 V 

for 2N6033 
Ic = 40 A IB = 4A 1 V 

VBE (sat) * Base-emitter for 2N6032 
saturation voltage Ic = 50 A IB =5A 2 V 

for 2N6033 
Ic = 40 A IB =4A 2 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VBE * Base-emitter voltage for 2N6032 
Ic = 50A VCE = 2 V 
for 2N6033 
Ic = 40 A VCE = 2 V 

hFE * DC current gain for 2N6032 
Ic = 50 A VCE = 2.6 V 
for 2N6033 
Ic = 40A VCE = 2 V 

hfe Small-signall Ic =2A VCE = 10 V 
current gain f = 5 MHz 

CCBO Collector-base IE = 0 VCB = 10 V 
capacitance f = 1 MHz 

for 2N6032 
tr Rise time Ic = 50A Vcc= 30 V 

IB1 = -ls2 = 5A 
ts Storage time for 2N6033 

Ic = 40A Vcc= 30 V 
tf Fall time IS1 = -IB2 = 4A 

ISlb ** Second breakdown VCE = 24 V 
collector current VCE = 40 V 

ES/b Second breakdown VBE = -4 V, RsE = 5 n 
energy L = 310 f1H 

* Pulsed: pulse duration = 300 f1s, duty cycle = 1.5% 
** Pulsed: 1 s non repetitive pulse 
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Min. Typ. Max. Unit 

2 V 

2 V 

10 50 -

10 50 -

10 -

800 pF 

1 f1s 

1.5 f1s 

0.5 f1s 

5.8 A 
0.9 A 

62 mJ 
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DC current gain 
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EPITAXIAL-BASE PNP 

MEDIUM POWER DARLINGTONS 

The 2N 6034, 2N 6035 and 2N 6036 are silicon epitaxial-base PNP power transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-126 plastic package. 
They are intended for use in medium power linear and switching applications. 
The complementary NPN types are the 2N 6037, 2N 6038 and 2N 6039 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VC60 

VCEO 
VEBO 

Ic 
ICM 
16 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (16 = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ~ 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 
c 

,-------1 

I I 
B I I 

I I 
I 
I R1 R2 I 
L_, ______ ,~ R1Typ.lOkn 

R21yp.150n 

MECHANICAL DATA 

(1) Within this region the cross-section of the leads is uncontrolled 

1.2 
Q58 

647 

1.2 

2N6034 2N6035 2N6036 

-40V -60V -80V 
-40V -60V -80V 

-5V 
-4A 
-8A 

-100mA 
40W 

-65 to 150°C 
150°C 

Dimensions in mm 

TO-126 (SOT -32) 

6/77 



THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.12 ·C/W 
S3.3 ·C/W 

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

Parameter Test conditions 

ICBO Collector cutoff for 2N6034 VCB = -40V 
current (IE = 0) for 2N6035 VCB = -60V 

for 2N6036 VCB = -SOV 

ICEO Collector cutoff for 2N6034 VCE = -20V 
current (lB = 0) for 2N6035 VCE = -30V 

for 2N6036 VCE = -40V 

IcEX Collector cutoff for 2N6034 VCE = -40V 
current (V EB = -1.5V) for 2N6035 VCE = -60V 

for 2N6036 VCE = -SOV 
Tease = 125 ·C 
for 2N6034 VCE = -40V 
for 2N6035 VCE = -60V 
for 2N6036 VCE = -SOV 

lEBO Emitter cutoff VEB = -5V 
current (lc = 0) 

V CEO (sus) * Collector-emitter Ic = -100mA 
sustaining voltage for 2N6034 
(lB = 0) for 2N6035 

for 2N6036 

VCE(sat) * Collector-emitter Ic = -2A IB = -SmA 
saturation voltage Ic = -4A IB = -40mA 

VBE * Base-emitter voltage Ic = -2A VCE = -3V 

hFE * DC current gain Ic = -0.5A VCE = -3V 
Ic = -2A VCE = -3V 
Ic = -4A VCE = -3V 

hIe Small signal current Ic = -0.75 VCE = -10V 
gain f = 1 MHz 

CCBO Collector-base VCB = -10V 
capacitance f = 1 MHz IE = 0 

* Pulsed: pulse duration = 300 !-Is, duty cycle = 1.5% 
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Min. Typ. Max. Unit 

-500 ftA 
-500 ftA 
-500 ftA 

-500 ftA 
-500 ftA 
-500 A 

-0.5 mA 
-0.5 mA 
-0.5 mA 

-2 mA 
2 mA 

-2 mA 

-2 mA 

-40 V 
-60 V 
-SO V 

-2 V 
-3 V 

-2.S V 

500 -
750 15000 -
100 -

1 -

200 pF 
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EPITAXIAL·BASE NPN 

MEDIUM POWER DARLINGTONS 

The 2N 6037, 2N 6038 and 2N 6039 are silicon epitaxial-base NPN power transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-126 plastic package. 
They are intended for use in medium power linear and switching applications. 
The complementary PNP types are the 2N 6034, 2N 6035 and 2N 6036 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 
VEBO 

Ic 
ICM 
IB 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease";: 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 
c 

,~~-----l 

B 1 I 
I I 
I I 
I R1 R2 I 
L ______ .~ R1Typ.lOkfi 

R2Typ.150n 

MECHANICAL DATA 

7.8max 

Q9m,,, 

4.4 

{t) Within this regiOn Itw- cross~$E'ctlon of thE' leads is uncontrolte-d 

651 

2N6037 2N6038 2N6039 

40V 60V 80V 
40V 60V 80V 

5V 

"'" 

4A 
8A 

100mA 
40W 

-65 to 150°C 
150°C 

Dimensions in mm 

TO-126 (SOT -321 

6/77 



THERMAL DATA 

Rth i-case 
Rthi-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.12 °C/W 
83.3 °C/W 

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

Parameter Test conditions 

IcBO Collector cutoff for 2N6037 VCB = 40V 
current (IE = 0) for 2N6038 VCB = 60V 

for 2N6039 VCB = 80V 

ICEO Collector cutoff for 2N6037 VCE = 20V 
current (IB = 0) for 2N6038 VCE = 30V 

for 2N6039 VCE = 40V 

ICEX Collector cutoff for 2N6037 VCE = 40V 
current (VEB = 1.5V) for 2N6038 VCE = 60V 

for 2N6039 VCE = 80V 
Tcase= 125°C 
for 2N6037 VCE = 40V 
for 2N6038 VCE = 60V 
for 2N6039 VCE = 80V 

lEBO Emitter cutoff VEB = 5V 
current (lc = 0) 

V CEO (sus) * Collector-emitter Ic = 100mA 
sustaining voltage for 2N6037 
(IB = 0) for 2N6038 

for 2N6039 

VCE(sat) * Collector-emitter Ic = 2A IB = 8mA 
saturation voltage Ic = 4A IB =40mA 

VBE * Base-emitter voltage Ic = 2A VCE = 3V 

hFE * DC current gain Ic = 0.5A VCE = 3V 
Ic = 2A VCE = 3V 
Ic = 4A VCE = 3V 

hIe Small signal current Ic = 0.75A VCE = 10V 
gain f = 1 MHz 

CCBO Collector-base VCB = 10V 
capacitance f = 1 MHz IE = 0 

* Pulsed: pulse duration = 300 fLs, duty cycle = 1.5% 
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Min. Typ. Max. Unit 

500 fLA 
500 fLA 
500 fLA 

500 fLA 
500 fLA 
500 fLA 

0.5 mA 
0.5 rnA 
0.5 m:A,. 

2 mA 
2 mA 
2 mA 

2 mA 

40 V 
60 V 
80 V 

2 V 
3 V 

2.8 V 

500 -
750 15000 -
100 -

1 -

100 pF 



Safe operating areas 
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Collector-emitter saturation voltage 
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EPITAXIAL-BASE PNP 

POWER DARLINGTONS 

The 2N 6050, 2N 6051 and 2N 6052 are silicon epitaxial-base PN Ptransistors in mo
nolithic Darlington configuration and are mounted in Jedec TO-3 metal case. They 
are intended for use in power linear and switching applications. 
The complementary NPN types are the 2N 6057, 2N 6058 and 2N 6059 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEO 
VEBO 

Ic 
ICM 

IB 
Ptot 

Tst9 
Tj 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (I c=O) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case ::;25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 
c 

2N6050 2N6051 2N6052 

-60V -80V -100V 
-60V -80V -100V 

-5V 
-12A 
-20A 
-0.2A 
150W 

-65 to 200°C 
200°C 

Bo--r~' R' 
R2 

Rl TVP =10Kfi 
R2 TYP =1500. 

E 

MECHANICAL DATA Dimensions in mm 

Collector connected to case 

26 zmax 

10E [1e . .7M ",.117 1 max 

{I· 9 

TO-3 

655 10/82 
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THERMAL DATA 

Rth j-case Thermal resistance junction-case max 1.17 °C/W 

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

Parameter Test conditions 

IcEO Collector cutoff for 2N6050 VCE = -30V 
current (Is = 0) for 2N6051 VCE = -40V 

for 2N6052 VCE = -50V 

IcEX Collector cutoff for 2N6050 VCE = -60Y 
current (VE·S= -1.5V) for 2N6051 VCE = -80V 

for 2N6052 VCE = -100V 
Tease = 1 50°C 
for 2N6050 VCE = -60V 
for 2N6051 VCE = -80V 
for 2N6052 VCE = -100V 

IESO Emitter cutoff VES = -5V 
. 

current (lc = 0) 

V CEO (sus) * Collector-emitter Ic = -100mA 
sustaining voltage for 2N6050 
(Is = 0) for 2N6051 

for 2N6052 

VCE(sat) * Collector-emitter Ic = -6 A Is =-24mA 
saturation voltage Ic = -12A Is = -120mA 

VSE (sat) * Base-emitter Ic = -12A Is = -120mA 
saturation voltage 

VSE * Base-emitter voltage Ic = -6A VCE = -3V 

hFE * DC current gain Ic = -6A VCE = -3V 
Ic = -12A VCE = -3V 

hie Small signal Ic = -5A VCE = -3V 
current gain f = 1 MHz 

Ccso Collector-base Vcs= -10V 
capacitance f = 1 MHz IE = 0 

* Pulsed: pulse duration = 300 flos, duty cycle = 1.5% 
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Min. Typ. Max. Unit 

-1 mA 
-1 mA 
-1 mA 

-Q.5 mA 
-0.5 mA 
-0.5 mA 

-5 mA 
-5 mA 
-5 mA 

-2 mA 

-60 V 
-80 V 
-100 V 

-2 V 
-3 V 

-4 V 

-2.8 V 

750 18000 -
100 -

4 -

500 pF 



Safe operating areas for 2N6050 
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DC current gain 
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DC transconductance 
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EPITAXIAL-BASE PNP 

POWER DARLINGTONS 

The 2N 6053 and 2N 6054 are silicon epitaxial-base PNP transistors in monolithic 
Darlington configuration and are mounted in Jedec TO-3 metal case. They are intended 
for use in power linear and switching applications. 
The complementary NPN types are the 2N 6055 and 2N 6056 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 

VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 

Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ~ 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

6/77 660 

Rl Typ.lOkn 
R2 Typ. 150n 

2N6053 2N6054 

-60V -80V 
-60V -80V 

-5V 
-8A 

-16A 
-120mA 
100W 

-65 to 200°C 
200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.75 'C/W 

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

Parameter Test conditions 

ICEX Collector cutoff for 2N6053 VCE = -60V 
current (VBE = 1.5V) for 2N6054 VCE = -SOV 

Tease = 150 'C 
for 2N6053 VCE = -60V 
for 2N6054 VCE = -SOV 

ICEO Collector cutoff for 2N6053 VCE = -30V 
current (IB = 0) for 2N6054 VCE = -40V 

lEBO Emitter cutoff VEB = -5V 
current (Ic = 0) 

V CEO (sust Collector-emitter Ic = -100mA 
sustaining voltage for 2N6053 
(IB = 0) for 2N6054 

VCE (sat) * Collector-emitter Ic = -4A IB = -16mA 
saturation voltage Ic = -SA IB = -SOmA 

VBE (sat) * Base-emitter Ic = -SA IB = -SOmA 
saturation voltage 

VBE' Base-emitter voltage Ic = -4A VCE = -3V 

hFE * DC current gain Ic = -4A VCE = -3V 
Ic = -SA VCE = -3V 

hIe Small signal Ic = -3A VCE = -3V 
current gain f = 1 MHz 

CCBO Collector-base VCB = -10V 
capacitance f = 1 MHz IE = 0 

* Pulsed: pulse duration = 300 fls, duty cycle = 1.5% 
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Min. Typ. Max. Unit 

-500 flA 
-500 flA 

-5 mA 
-5 mA 

-0.5 mA 
-0.5 mA 

-2 mA 

-60 V 
-SO V 

-2 V 
-3 V 

-4 V 

-2.S V 

750 1S000 -
100 -

4 -

300 pF 
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EPITAXIAL-BASE NPN 

POWER DARLINGTONS 

The 2N 6055 and 2N 6056 are silicon epitaxial-base NPN transistors in monolithic 
Darlington configuration and are mounted in Jedec TO-3 metal case intended for use in 
power linear and switching applications. 
The complementary PNP types are the 2N 6053 and 2N 6054 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEO 
VEBO 

Ic 
ICM 

IB 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case"'; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 
c 

,-------1 

I I 
B I I 

I I 
I R1 R2 I 
L _______ ~ R1Typ.lOkfi 

R2Typ.150n 

MECHANICAL DATA 
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2N6055 2N6056 

60V 80V 
60V 80V 

5V 
8A 
16A 

120mA 
100W 

-65 to 200°C 
200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.7S °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 2SoC unless otherwise specified) 

Parameter Test conditions 

ICEX Collector cutoff for 2N6055 VCE = 60V 
current (V BE = -1.SV) for 2N6056 VCE = 80V 

Tease = 1 SO °C 
for 2N6055 VCE = 60V 
for 2N6056 VCE = 80V 

ICEO Collector cutoff for 2N6055 VCE = 30V 
current (lB = 0) for 2N6056 VCE = 40V 

lEBO Emitter cutoff VEB = SV 
current (lc = 0) 

V CEO (SUS)* Collector-emitter Ic = 100mA 
sustaining voltage for 2N6055 
(lB = 0) for 2N6056 

VCE (sat) * Collector-emitter Ic = 4A IB = 16mA 
saturation voltage Ic = 8A IB = 80mA 

VBE (sat) * Base-emitter Ic 
saturation voltage 

= 8A IB = 80mA 

VBE * Base-emitter voltage Ic = 4A VCE = 3V 

hFE * DC current gain Ic = 4A VCE = 3V 
Ic = 8A VCE = 3V 

hIe Small signal Ic = 3A VCE = 3V 
current gain f = 1 MHz 

CCBO Collector-base VCB = 10V 
capacitance f = 1 MHz IE = 0 

* Pulsed: pulse duration = 300 fLs, duty cycle = 1.S% 
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Min. Typ. Max. Unit 

SOO fLA 
SOO fLA 

S mA 
S mA 

O.S mA 
O.S mA 

2 mA 

60 V 
80 V 

2 V 
3 V 

4 V 

2.8 V 

7S0 18000 -
100 

4 -

200 pF 

I' 

I 
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EPITAXIAL-BASE NPN 

POWER DARLINGTONS 

The 2N 6057, 2N 6058 and 2N 6059 are silicon epitaxial-base NPN transistor in mo
nolithic Darlington configuration and are mounted in Jedec TO-3 metal case. They 
are intended for use in power linear and switching applications. 
The complementary PNPtypes are the 2N 6050, 2N 6051 and 2N 6052 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEO 

VEBO 

Ic 
ICM 

IB 
Ptot 

Tstg 
Tj 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (I C= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case .:0:25 °C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

;-----

MECHANICAL DATA 
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2N6057 2N6058 2N6059 

60V 80V 100V 
60V 80V 100V 

5V 
12A 
20A 
0.2A 
150W 

-65 to 200°C 
200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case Thermal resistance junction-case max 1.17 °C/W 

ELECTRICAL CHARACTERISTlCS(T case=25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcEO CXlllector cutoff for 2N6057 V cE=30V 1 mA 
current (I B=O) for 2N6058 V CE=40V 1 mA 

for 2N6059 V CE=50V 1 mA 

IcEX CXlllector cutoff for 2N6057 V CE=60V 0.5 mA 
current (V BE=O) for 2N6058 V CE=80V 0.5 mA 

for 2N6059 V CE=100V 0.5 mA 
Tcase=150°C 
for 2N6057 V CE=60V 5 mA 
for 2N6058 V CE=80V 5 mA 
for 2N6059 V cE=100V 5 mA 

-
lEBO Emitter cutoff V EB=5V 2 mA 

current (I C = 0) 

V CEO (sus) *CXlllector-emitter Ic =100mA 
sustaining voltage for 2N6057 60 V 
(lB = 0) for 2N6058 80 V 

for 2N6059 100 V 

V CE (sat) * CXlllector-emitter Ic =6A I B =24mA 2 V 
saturation voltage Ic =12A IB =120mA 3 V 

V BE(sat) * Base-emitter Ic =12A IB =120mA 4 V 
saturation voltage 

VBE * Base-emitter voltage Ic =6A V CE=3V 2.8 V 

h FE * DC current gain Ic =6A V CE=3V 750 18000 -
Ic =12A V CE=3V 100 -

hfe Small signal Ic =5A V cE=3V 
current gain f =1 MHz 4 -

CCBO CXlllector-base V CB=10V 
capacitance f =1 MHz IE =0 300 pF 

* Pulsed: pulse duration =300 IlS, duty cycle :s; 1.5% 

669 



Safe operating areas for 2N6057 
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EPITAXIAL-BASE NPN/PNP 

GENERAL PURPOSE COMPLEMENTARY PAIRS 

The 2N 6107, 2N 6109, 2N 6111, 2N 6288, 2N 6290 and 2N 6292 are epitaxial-base silicon 
transistors in Jedec TO-220 plastic package. They are intended for a wide variety of 
medium power switching and linear applications. 
The PNP types are the 2N 6107, 2N 6109, 2N 6111 and their complementary NPN types 
are the 2N 6292, 2N 6290 and 2N 6288 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEX 

VCEO 
VESO 

Ic 
Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (RSE = 100Q) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tease";; 25 'C 
Storage temperature 
Junction temperature 

PNP' 2N6107 2N6109 2N6111 

NPN 2N6292 2N6290 2N6288 

80V 60V 40V 
80V 60V 40V 
70V 50V 30V 

5V 
7A 
3A 

40W 
-65 to 150 'C 

150'C 

, For PNP devices voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

~~' :4' 
"'1E E 

MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 
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THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 3.125 °C/W 
max 70 °C/W 

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

2N6111 2N6109 2N6107 PNP 
Test conditions 

2N6288 2N6290 2N6292 NPN 

Parameter Vce(V) Ic(A) IB(A) Min. Max. Min. Max. Min. Max. Unit 

IcEX (VEs=1.5V) 80 0.1 
60 0.1 
40 0.1 

mA 
70 2 

Tease = 1 50°C 50 2 
30 2 

ICEO (Is = 0) 60 1 
40 1 mA 
20 1 

IESO (VES= 5 V) 0 1 1 1 mA 

V CER (sus) *(RSE = 100n) 0.1 40 60 80 V 

VCEO (sus) * 0.1 0 30 50 70 V 

2 0.2 1 

VCE (sat) * 
2.5 0.25 1 V 3 0.3 1 
7 3 3.5 3.5 3.5 

4 2 1.5 

VSE * 
4 2.5 1.5 V 4 3 1.5 
4 7 3 3 3 

4 2 30 150 

hFE* 
4 2.5 30 150 
4 3 30 150 -
4 7 2.3 2.3 2.3 

hIe (f = 50 kHz) 4 0.5 20 20 20 -
PNP types 4 0.5 10 10 10 

fr MHz 
NPN types 4 0.5 4 4 4 

Ccso (f= 1MHz, Vcs= 10V) 250 250 250 pF 

* Pulsed: pulse duration = 300 fLs, duty cycle = 1.5% 
° For PNP devices voltage and current values are negative 
For characteristic curves see the BO 533 (NPN) and BO 534 (PNP) series 
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EPITAXIAL-BASE NPN 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 6121, 2N 6122 and 2N 6123 are silicon epitaxial-base NPN power transistors in 
Jedec TO-220 plastic package, intended for use in medium power linear and switching 
applications. 
The complementary PNP types are the 2N 6124, 2N 6125 and 6126 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCES 
VCEO 
VEBO 

Ic 
ICM 

IB 
Ptot 
Tstg 

Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VBE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease"';; 25'C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~: 

MECHANICAL DATA 

Collector connected to tab. 
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2N6121 2N6122 2N6123 

45V 60V BOV 
45V 60V BOV 
45V 60V BOV 

5V 
4A 
7A 
1A 

40W 
-65 to 150'C 

150 'C 

Dimensions in mm 

TO-220 
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THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance juntion-ambient 

max 
max 

3.12 'C/W 
70 'C/W 

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

Parameter Test conditions 

ICBO Collector cutoff for 2N6121 VCB = 45 V 
current (IE = 0) for 2N6122 VCB = 60 V 

for 2N6123 VCB = 80 V 

ICEX Collector cutoff for 2N6121 VCE = 45 V 
current (VBE = -1.5V) for 2N6122 VCE = 60 V 

for 2N6123 VCE = 80 V 
Tease = 125 'C 
for 2N6121 VCE = 45 V 
for 2N6122 VCE = 60 V 
for 2N6123 VCE = 80 V 

ICEO Collector cutoff for 2N6121 VCE = 45 V 
current (lB = 0) for 2N6122 VCE = 60 V 

for 2N6123 VCE = 80 V 

lEBO Emitter cutoff VEB = 5 V 
current (Ic = 0) 

V CEO (sus) * Collector-emitter Ic = 100 mA 
sustaining voltage for 2N6121 
(lB = 0) for 2N6122 

for 2N6123 

VCE (sat) * Collector-emitter Ic = 1.5A IB =0.15A 
saturation voltage Ic =4A IB = 1A 

VBE * Base-emitter voltage Ic = 1.5 A VCE = 2V 

hFE * DC current gain Ic = 1.5 A VCE = 2 V 
for 2N6121 
for 2N6122 
for 2N6123 

Ic =4A VCE = 2 V 
for 2N6121 
for 2N6122 
for 2N6123 

hfe Small signal Ic = 1 A VCE = 4 V 
current gain f . = 1 MHz 

* Pulsed: pulse duration = 300 [Ls, duty cycle = 1 .5% 
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Min. Typ. Max. Unit 

100 [LA 
100 [LA 
100 [LA 

100 [LA 
100 [LA 
100 [LA 

2 mA 
2 mA 
2 mA 

1 mA 
1 mA 
1 mA 

1 mA 

45 V 
60 V 
80 V 

0.6 V 
1.4 V 

1.2 V 

25 100 -
25 100 -
20 80 -

10 -
10 -
7 -

2.5 -
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EPITAXIAL-BASE PNP 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 6124, 2N 6125 and 2N 6126 are silicon epitaxial-base PNP power transistors in 
Jedec TO-220 plastic package, intended for use in medium power linear and switching 
applications. 
The complementary NPN types are the 2N 6121, 2N 6122 and 2N 6123 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCES 

VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 

Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VSE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation Tease';;; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

COllector. connected to tab. 
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2N6124 2N6125 2N6126 

-45V 
-45V 
-45V 

-60V 
-60V 
-60V 
-5V 
-4A 
-7A 
-1 A 
40W 

-65 to 150°C 
150°C 

-80V 
-80V 
-80V 

Dimensions in mm 

TO-220 
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THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance juntion-ambient 

max 
max 

3.12 °C/W 
70 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcBO Collector cutoff for 2N6124 VCB = -45 V -100 [LA 
current (IE = 0) for 2N6125 VCB = -60 V -100 [LA 

for 2N6126 VCB = -80 V -100 [LA 

ICEX Collector cutoff for 2N6124 VCE = -45 V -100 [LA 
current (VBE = 1.5V) for 2N6125 VCE = -60 V -100 [LA 

for 2N6126 VCE = -80 V -100 [LA 
Tease = 125°C 
for 2N6124 VCE = -45 V -2 mA 
for 2N6125 VCE = -60 V -2 mA 
for 2N6126 VCE = -80 V -2 mA 

ICEO Collector cutoff for 2N6124 VCE = -45 V -1 mA 
current (IB = 0) for 2N6125 VCE = -60 V -1 mA 

for 2N6126 VCE = -80 V -1 mA 

lEBO Emitter cutoff VEB = -5V -1 mA 
current (lc = 0) 

V CEO (sust Collector-emitter Ic = -100 mA 
sustaining voltage for 2N6124 -45 V 
(lB = 0) for 2N6125 -60 V 

for 2N6126 -80 V 

VCE (sat) * Collector-emitter Ic = -1.5A IB = -0.15A -0.6 V 
saturation voltage Ic = -4 A IB = -1A -1.4 V 

VBE * Base-emitter·voltage Ic = -1.5A VCE = -2 V -1.2 V 

hFE * DC current gain Ic = -1.5A VCE = -2 V 
for 2N6124 25 100 -
for 2N6125 25 100 -
for 2N6126 20 80 -

Ic = -4A VCE = -2 V 
for 2N6124 10 -
for 2N6125 10 -
for 2N6126 7 -

hIe Small signal Ic = -1 A VCE = -4 V 
current gain f = 1 MHz 2.5 -

* Pulsed: pulse duration = 300 [Ls, duty cycle 1.5% 
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EPITAXIAL-BASE NPN/PNP 

GENERAL PURPOSE AMPLIFIER AND SWITCHING APPLICATIONS 

The 2N6282, 2N6283 and 2N6284 NPN types and the complementarYWPElS are mounted 
in jedec TO-3 metal case, intended for use in general-purpose amplifier c!ndlow-frequency 
switching applications. The complementary PNP types are 2N6285,21\i628() and 2N6287. 

ABSOLUTE MAXIMUM RATINGS NPN 2N~82 
* PNP> 2116285 

2N6283 
2N6286 

2N6284 
2N6287 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (I B 7,9) 
Emitter-base voltage (Ie = O), 
Collector current "<> ,'",........}. 
Collector peak curren~ .•• (~.,::;;Jalin~l . 
Base current .. <h;,·""';(l.·· 
Total power dissil>:~~ion~.r cas~;;;' 25°C 
Storage temp~~atci.~~.., 
Junction tE!mp~ratQ'te' 

60V 80V 100V 
60V 80V 100V 

5V 
20A 
40A 
O.5A 
160W 

-65 to 200°C 
200°C 

* For PNP types.ilQltagel~ current values are negative 

INTE 

NPN '~"" c 

BG-~T~if ~. 
s- 5602 E 

MECHANICAL DATA Dimensions in mm 

TO-3 
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THERMAL DATA 

Rth j-ease Thermal resistance junction-case max. 1.9 °C/W 

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

Parameter Test conditions 

ICEO Collector cutoff for 2N6282/85 VCE = 30V 
current (I B = 0) for 2N6283/86 VCE = 40V 

for 2N6284/87 VCE = 50V 

lEBO Emitter cutoff V BE = 5V 
current (I C = 0) 

ICEX Collector cutoff V CE = Rated V CBO 
current (V BE = 1,5V) V CE = Rated V CBO 

Tease = 150°C 

V CEO (sus) Collector-emitter Ic = O.lA IB = 0 
sustaining voltage for 2N6282/85 

for 2N6283/86 
for 2N6284/87 

V CE(sat) * Collector-emitter Ic = lOA IB = 40mA 
saturation voltage Ic = 20A IB = 200mA 

V BE(sat) * Base-emitter Ic = 20A IB = 200mA 
saturation voltage 

VBE(On) * Base-emitter voltage Ic = lOA VCE = 3V 

hFE * DC current gain Ic = lOA VCE = 3V 
Ic = 20A VCE = 3V 

CCBO Collector-base VCB = 10V IE = 0 
capacitance f=O.lMHz 

for 2N6282/6283/6284 
for 2N6285/6286/6287 

hfe Small signal current Ic = lOA VCE = 3V 
gain f = 1 KHz 

* Pulsed: pulse duration = 300 fJ-S, duty cycle = 2%. 

For PNP types voltage and current values are negative 

684 

Min. Typ. Max. Unit 

1 mA 
1 mA 
1 mA 

2 mA 

0.5 mA 

5 mA 

60 V 
80 V 

100 V 

2 V 
3 V 

4 V 

2.8 V 

750 18000 -
100 

400 pF 
600 pF 

300 -



MULTIEPITAXIAL PLANAR NPN 

HIGH SPEED SWITCHING APPLICATIONS 

The 2N 6354 is a silicon planar multiepitaxial NPN transistor in Jedec TO-3 metal case. It 
is intended for use in high speed switching applications in military and industrial 
equipment. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (R SE = 500n) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipatioJl at Tease';;; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DlAGR~~ 

MECHANICAL DATA 

685 

150 
130 
120 
6.5 
10 
12 

5 
140 

-65 to 200 
200 

v 
V 
V 
V 
A 
A 
A 

W 
°C 
°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-case Thermal resistance junction-case max 1.25 ·C/W 

ELECTRICAL CHARACTERISTICS (T case = 25 ·C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff Vcs= 150 V 5 mA 
current (IE = 0) 

ICES Collector cutoff VCE = 140 V 10 mA 
current (V SE = 0) VCE = 140 V T case = 150·C 20 mA 

ICEO Collector cutoff VCE = 100 V 20 mA 
current (Is = 0) 

IESO Emitter cutoff VES = 6.5 V 5 mA 
current (lc = 0) 

V CEO (SUS)* Collector-emitter Ic = 200 mA 120 V 
sustaining voltage 
(Is = 0) 

V CER (sust Collector-emitter Ic = 200 mA 130 V 
sustaining voltage 
(RsE= 1000) 

VCE(sat) * Collector-emitter Ic = 10A Is = 1 A 1 V 
saturation voltage Ic =5A Is = 0.5 A 0.5 V 

VSE (sat) * Base-emitter Ic = 10A Is ;", 1 A 2 V 
saturation voltage Ic =5A Is = 0.5A 1.3 V 

hFE * DC current gain Ic =5A VCE = 2 V 20 150 -
Ic = 10 A VCE = 2 V 10 100 -

, hIe Small signal Ic = 1 A VCE = 10 V 
current gain f = 10 MHz 8 -

Ccso Collector-base IE = 0 Vcs= 10 V 
capacitance f = 1 MHz 300 pF 

t, Rise time Ic = 5A Vcc= 30 V 
lSI = -ls2 = 0.5A 0.3 f1s 
Ic = 10 A Vcc= 30 V 
lSI = -ls2 = 1A 1 f1s 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

ts Storage time Ie = 5A Vee= 30 V 
IB1 = -IB2 = 0.5A 

tf Fall time Ie =5A Vee= 30 V 
IB1 = -IB2 = 0.5A 

IS/b * * Second breakdown VeE = 25 V 
collector current 

ES!b Second breakdown Ie = 5A VEB = 1 V 
energy RSE = 5012 L = 25 flH 

* Pulsed: pulse duration = 300 fLs, duty cycle = 1.5% 
** Pulsed: 1 s, non repetitive pulse 
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EPITAXIAL-BASE NPN 

POWER DARLINGTON TRANSISTORS 

The 2N 6386, 2N 6387 and 2N 6388 are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-220 plastic package. 
They are intended for use in low and medium frequency power applications. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEV 
VCER 

VCEO 
VEBO 

Ic 
ICM 

IB 
Ptot 
Tstg 
Tj 

Collector-base voltage (lB = 0) 
Collector-emitter voltage (VBE = -1.5 V) 
Collector-emitter voltage (RBE~ 1000) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current . 
Collector peak current 
Base current 
Total power dissipation at Tease ~ 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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2N6386 2N6387 2N6388 

40V 60V 80V 
40V 60V 80V 
40V 60V 80V 
40V 60V 80V 

5V 5V 5V 
8A 10A 10A 

15A 
250mA 

65W 
-65 to 150°C 

150 °C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.92 'C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25 'c unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICEV Collector cutoff VCE = 40 V for 2N6386 0.3 mA 
current (V BE = -1.5 V) VCE = 60V for 2N6387 0.3 mA 

VCE = 80 V for 2N6388 0.3 mA 
Tease = 125'C 
VCE = 40 V for 2N6386 3 mA 
VCE = 60 V for 2N6387 3 mA 
VCE = 80 V for 2N6388 3 mA 

ICEO Collector cutoff VCE = 40 V for 2N6386 1 mA 
current (IB = 0) VCE = 60 V for 2N6387 1 mA 

VCE = 80 V for 2N6388 1 mA 

lEBO Emitter-base VEB = 5V 5 mA 
current (lc = 0) 

V CEO (sus) * Collector-emitter Ic = 200 mA 
sustaining voltage for 2N6386 40 V 
(IB = 0) for 2N6387 60 V 

for 2N6388 80 V 

V CER (sust Collector-emitter Ic = 200 mA 
sustaining voltage for 2N6386 40 V 
(RBE = 100 £2) for 2N6387 60 V 

for 2N6388 80 V 

V CEV (sust Collector-emitter Ic = 200 mA 
sustaining voltage for 2N6386 40 V 
(VBE= -1.5V) for 2N6387 60 V 

for 2N6388 80 V 

V CE (sa\)* Collector-emitter for 2N6386 
saturation voltage Ic = 3 A IB = 6 mA 2 V 

for 2N6387 and 2N6388 
Ic =5A IB = 10mA 2 V 
for 2N6386 
Ic =8A IB = 80mA 3 V 
for 2N6387 and 2N6388 
Ic = 10 A IB = 100mA 3 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VBE * Base-emitter voltage for 2N6386 
Ic =3A VCE = 3 V 
for 2N6387and2N6388 
Ic = 5A VCE = 3 V 
for 2N6386 
Ic = SA VCE = 3 V 
for 2N6387 and2N6388 
Ic = 10 A VCE = 3 V 

hFE * DC current gain for 2N6386 
Ic = 3A VCE = 3 V 
fur2N6387and2N6388 
Ic =5A VCE = 3 V 
for 2N6386 
Ic = 8A VCE = 3 V 
for 2N6387 and 2N6388 
Ic = 10 A VCE = 3 V 

hIe Small signal Ic = 1 A 
current gain VCE = 10 V f = 1 MHz 

VCE = 10V f = 1kHz 

V * F Paralled-diode for 2N6386 
forward voltage IF = 8A 

for 2N6387 and 2N6388 
IF = 10 A 

CCBO Collector-base IE = 0 VCB = 10 V 
capacitance f = 1 MHz 

ISlb ** Second breakdown VCE = 25 V 
collector current 

ES/b Second breakdown L = 12 mH RBE = 100[2 
energy VBE = -1.5V Ic = 4.5 A 

* Pulsed: pulse duration = 300 its, duty cycle = 1.5% 
** Pulsed: 1 s non repetitive pulse 
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Min. Typ. Max. Unit 

2.S V 

2.S V 

4.5 V 

4.5 V 

1000 20000 -

1000 20000 -

100 -

100 -

20 -
1000 -

4 V 

4 V 

200 pF 

2.6 A 

120 mJ 



EPITAXIAL-BASE NPN 

POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N6486, 2N6487 and 2N6488 are silicon epitaxial-base NPN transistors 
mounted in Jedec TO-220 plastic package. 
They are intended for use in power linear and switching applications. 
The complementary PNP types are the 2N6489, 2N6490 and 2N6491 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCBO Collector-base voltage (IE = 0) 
V CEX Collector-base voltage (VBE = 1.5V; 

RBE = 100fl) 
VCEO Collector-base voltage (IB = 0) 
VEBO Emitter-base voltage (Ic = 0) 
Ic Collector-current 
IB Base-current 
Ptot Total power dissipation at Tease ::::;25°C 

Tamb ::::;25°C 
Tstg Storage temperature 
Tj Junction temperature 

INTERNAL SCHEMATIC DIAGR:~~r 

E 

MECHANICAL DATA 

Collector connected to tab. 

3.85 
.1.5 

t max 
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2N6486 2N6487 2N6488 

50V 70V 90V 
50V 70V 90V 

40V 60V 80V 
5V 
15A 
5A 

75W 
1.8W 

-65 to 150°C 
150°C 

Dimensions in mm 

~c:i 0.5 
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THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 1.67 °C/W 
max 70 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICEO Collector-cutoff for 2N6486 VCE = 20V 1 mA 
current (Is = 0) for 2N6487 VCE = 30V 1 mA 

for 2N6488 VCE = 40V 1 mA 

ICEX Collector-cutoff for 2N6486 VCE = 45V 0 .. 5 mAo 
current (VsE=-1.5V. for .2N 6487 VCE =65V 0.5 mA 
RSE = 100n) for 2N6488 VCE = 85V 0.5 mA 

Tease = 150°C 
for 2N6486 VCE = 40V 5 mA 
for 2N6487 VCE = 60V 5 mA 
for 2N6488 VCE = 80V 5 mA 

ICER Collector-cutoff for 2N6486 VCE = 35V 0.5 mA 
cu rrent (RSE = 1 00n) for 2N6487 VCE = 55V 0.5 mA 

for 2N6488 VCE = 75V 0.5 mA 

IESO Emitter-cutoff VSE = 5V 1 mA 
current (Ic = 0) 

VCEO (sus)*Coliector-emitter Ic = 200mA 
sustaining voltage for 2N6486 40 V 
(Is = 0) for 2N6487 60 V 

for 2N6488 80 V 

VCER (sus)*Collector-emitter Ic = 200mA 
sustaining voltage for 2N6486 45 V 
(RSE = 100n) for 2N6487 65 V 

for 2N6488 85 V 

694 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

V CEX (sus) * Collector-em itter Ic = 200mA 
sustaining voltage for 2N6486 50 V 
(V BE = -1.5V; for 2N6487 70 V 
RBE = 100D) for 2N6488 90 V 

VCE (sat) * Collector-emitter Ic = 5A IB = 0.5A 1.3 V 
saturation voltage Ic = 15A IB = 5A 3.5 V 

VBE * Base-emitter Ic = 5A VCE = 4V 1.3 V 
voltage Ic = 15A VCE = 4V 3.5 V 

hFE * DC current gain Ic = 5A VCE = 4V 20 150 -
Ic = 15A VCE = 4V 5 -

hfe Small signal Ic = 1A VCE = 4V 
current gain f = 1 MHz 5 -

Ic = 1A VCE = 4V 
f = 1KHz 25 -

* Pulsed: pult'\e duration = 300ILS, duty cycle ~2%. 
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EPITAXIAL-BASE PNP 

POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N6489, 2N6490 and 2N6491 are silicon epitaxial-base PNP transistors 
mounted in Jedec TO-220 plastic package. 
They are intended for use in power linear and switching applications. 
The complementary NPN types are the 2N6486, 2N6487 and 2N6488 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEX 

VCEO 
VEBO 

Ic 
IB 
Ptot 

Collector-base voltage (IE = 0) 
Collector-base voltage (VBE = 1.5V; 

RBE = 100D) 
Collector-base voltage (lB = 0) 
Emitter-base voltage (Ic = 0) 
Collector-current 
Base-cu rrent 
Total power dissipation at Tease ~25°C 

Tamb ~25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC D1AGR~~_~r 

E 

MECHANICAL DATA 
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2N6489 2N6490 2N6491 

-50 V -70V -90V 
-50V -70V -90V 

-40V -60V -80V 
-5V 
-15A 
-5A 
75W 
1.8W 

-65 to 150°C 
150°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 1.67 °C/W 
max 70 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICED Collector-cutoff for 2N6489 VCE = -20V -1 mA 
current (Is = 0) for 2N6490 VCE = -30V -1 mA 

for 2N6491 VCE = -40V -1 mA 

ICEX Collector-cutoff for 2N6489 VCE = -45V -0.5 mA 
current (VSE = 1.5V for 2N6490 VCE = -65V -0.5 mA 
RSE = 100D) for 2N6491 VCE = -85V -0.5 mA 

Tease = 150°C 
for 2N6489 VCE = -40V -5 mA 
for 2N6490 VCE = -60V -5 mA 
for 2N6491 VCE = -80V -5 mA 

ICER Collector cutoff for 2N6489 VCE = -35V -0.5 mA 
current(RSE = 1 OOD) for 2N6490 VCE = -55V -0.5 mA 

for 2N6491 VCE = -75V -0.5 mA 

IESO Em itter-cutoff VSE = -5V -1 mA 
current 

VCED (sus) *Collector-emitter Ic = -200m A 
sustaining voltage for 2N6489 -40 V 
(Is= 0) for 2N6490 -60 V 

for 2N6491 -80 V 

VCER (sus)*Collector-emitter Ic = -200m A 
sustaining voltage for2N6489 -45 V 
(RSE = 100D) for 2N6490 -65 V 

for 2N6491 -85 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

VCEX (SUS)* Collector-emitter Ic = -200mA 
sustaining voltage for 2N6489 -50 V 
(VBE = 1.5V; for 2N6490 -70 V 
RBE = 100D) for 2N6491 -90 V 

VCE (sat) 
* Collector-emitter Ic = -5A; IB = -0.5A -1.3 V 

saturation voltage Ic = -15A; IB = -5A -3.5 V 

VBE * Base-emitter Ic = -5A VCE = -4V -1.3 V 
voltage Ic = -15A VCE = -4V -3.5 V 

hFE * DC current gain Ic = -5A VCE = -4V 20 150 -
Ic = -15A VCE = -4V 5 -

hie Small signal Ic = -1A VCE = -4V 
emitter gain f = 1MHz 5 -

Ic = -1A VCE = -4V 
f = 1KHz 25 -

* Pulsed: pulse duration = 300JLs, duty cycle ~2%. 
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MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The 2N6544 and 2N6545 are multiepitaxial mesa NPN transistors in Jedec TO-3 
metal case. They are intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCEX 

VCEO 
VEBO 

Ic 
ICM 

IB 
Ptot 

Tstg 

Tj 

Collector-emitter voltage (VBE = 0) 
(Clamped) Collector-emitter voltage (VBE = -5V) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (tp = 10ms) 
Base current 
Total power dissipation at Tease"'; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:4: 
MECHANICAL DATA 

Collector connected to case 
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2N6544 2N6545 

650V 850V 
350V 450V 
300V 400V 

9V 
8A 
16A 
8A 

125W 
-65 to 20QoC 

200°C 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max. 1.4 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff for 2N6544 VCE = 650V 0.5 mA 
current (VSE = 0) for2N6545 VCE = 850V 0.5 mA 

Tease = 100°C 
for 2N6544 VCE = 650V 2.5 mA 
for2N6545 VCE = 850V 2.5 mA 

ICER Collector cutoff Tease = 1 00 °C 
current (RSE = 50fl) for2N6544 VCE = 650V 3 mA 

for 2N6545 VCE = 850V 3 mA 

IESO Emitter cutoff VES = 9V 1 mA 
current (Ic = 0) 

VCEO (sus) * Collector-emitter Ic = 100mA 
sustaining voltage for 2N6544 300 V 
(Is = 0) for 2N6545 400 V 

VCEX(SUS) Collector-emitter Iclis = 5 
sustaining voltage L = 180ILH 
(clamped Es/b) VSE = -5V 

Tease = 100°C 

V clamp = rated V CEX (sus) 
Ic = 4.5A 
for 2N6544 350 V 
for 2N6545 450 V 

V clamp = rated V CEO (sus)-1 OOV 
Ic = 8A 
for 2N6544 200 V 
for2N6545 300 V 

Is/b Second breakdown t = 1 s (non repetitive) 0.2 A 
collector current VCE = 100V 

Es/b Second breakdown L = 40ILH 500 ILJ 
energy V SE = -4V 

RSE = 50fl 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE . DC current gain Ie = 2.5A VeE = 3V 
Ie = 5A VeE = 3V 

VeE (sat) 
. Co Ileeto r-em itter Ie = 5A Is = 1A 

saturation voltage Ie = 8A Is = 2A 
Tease = 100 DC 
Ie = 5A Is = 1A 

VSE (sat) 
. Base..emitter Ie = 5A Is = 1A 

saturation voltage Tease = 100 DC 
Ie = 5A Is = 1A 

h Transition Ie = 0.3A VeE = 10V 
frequency f = 1MHz 

CeEiO Collector-base Ves = 10V IE = 0 
capacitance f = 1 MHz 

ton Turn-on time RESISTIVE LOAD 

ts Storage time Ie = 5A Ve =250V 
IS1 = -ls2 = 1A 

t f Fall time 

INDUCTIVE LOAD 
ts Storage time Ie = 5A (pk) 

IS1 = 1A VSE = -5V 
L=180p.,H 
Tease = 100 DC 

t f Fall time for 2N6544 Vel amp =350V 
for 2N6545 Velamp =450V 

• Pulsed: pulse duration = 300p.,s, duty cycle = 1.5 %. 
For characteristic curves see the BUW 35 type. 
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Min. Typ. Max. Unit 

12 60 -
7 35 -

1.5 V 
5 V 

2.5 V 

1.6 V 

1.6 V 

6 24 MHz 

200 pF 

1 p.,s 

4 p.,s 

1 p.,s 

4 p.,s 

0.9 p.,s 



MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE, HIGH CURRENT POWER SWITCH 

The 2N6546 and 2N6547 are multiepitaxial mesa NPN transistors in Jedec TO-3 
metal case, intended in fast switching applications for high output power. 

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCEX 

VCEO 

VESO 

Ic 
ICM 

Is 
Ptot 

Tstg 
Tj 

Collector-emitter voltage (VSE = 0) 
(Clamped) Collector-emitter voltage (VSE = -5V) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ~ 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:4: 
MECHANICAL DATA 
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2N6546 2N6547 

650V 850V 
350V 450V 
300V 400V 

9V 
15A 
30A 
10A 

175W 
-65 to 200°C 

200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max. °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff for 2N6546 VCE = 650V 1 mA 
current (VSE = 0) for 2N6547 VCE = 850V 1 mA 

Tease = 100°C 
for 2N6546 VCE = 650V 4 mA 
for 2N6547 VCE = 850V 4 mA 

ICER Collector cutoff Tease = 100°C 
current (RSE = 50n) for 2N6546 VCE = 650V 5 mA 

for 2N6547 VCE = 850V 5 mA 

IESO Emitter cutoff VES = 9V 1 mA 
current (Ic = 0) 

V CEO (sus) ·Collector-em itter Ic = 100mA 
sustaining voltage for 2N6546 300 V 
(Is = 0) for 2N6547 400 V 

V CEX (sus)· Collector-emitter Ielis = 5 
sustai n i ng voltage L = 180/-LH 
(clamped ES/B) VSE = -5V 

Tease = 100°C 

Velamp = rated V CEX (sus) 
Ic = 8A 
for 2N6546 350 V 
for 2N6547 450 V 

V clamp = rated V CEO (8us)-100V 
Ic = 15A 
for 2N6546 200 V 
for 2N6547 300 V 

ISlb Second breakdown t = 1 s (non repetitive) 
collector current VCE = 100V 0.2 A 

Es/b Second breakdown L = 40/-LH 2 mJ 
energy VSE = -4V 

RSE = 50n 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain Ie = 5A VeE = 2V 
Ie = 10A VeE = 2V 

VeE (sat) * Collector- emitter Ie = 10A Is = 2A 
saturation voltage Ie = 15A Is = 3A 

Tease = 100°C 
Ie = 10A Is = 2A 

VSE (sat) * Base-emitter Ie = 10A Is = 2A 
saturation voltage Tease = 100°C 

Ie = 10A Is = 2A 

fT Transition Ie = 0.5A VeE = 10V 
frequency f = 1MHz 

Ceso Collector-.base Ves = 10V IE = 0 
capacitance f = 1MHz 

ton Turn-on time RESISTIVE LOAD 

ts Storage time Vee = 250V Ie = 10A 
IS1 = -ls2 = 2A 

tf Fall time 

INDUCTIVE LOAD 
ts Storage time Ie = 10A (pk) 

IS1 = 2A VSE = -5V 
L = 180f,A-H 

Tease = 100°C 
tf Fall time for 2N6546 V clamp = 350V 

for 2N6547 V clamp = 450V 

* Pulsed: pulse duration = 300f,A-s, duty cycle = 1.5%. 
For characteristic curves see the BUW 45 type. 
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Min. Typ. Max. Unit 

12 60 -
6 30 -

1.5 V 
5 V 

2.5 V 

1.6 V 

1.6 V 

6 24 MHz 

360 pF 

1 f,A-s 

4 f,A-s 

0.7 f,A-s 

5 f,A-s 

1.5 f,A-s 



MULTIEPITAXIAL PLANAR NPN 

SWITCHING AND GENERAL PURPOSE 

The 2N6702 is a silicon multiepitaxial planar NPN transistor and is niounted in Jedec 
TO--220 plastic package. 
It is intended for various switching and general purpose applications; ". 

ABSOLUTE MAXIMUM RATINGS 

Collector-emitter voltage (VBE: = 
Collector-emitter voltage (I B 

Emitter-base voltate (Ic = 

VCEV 

V CEO 

V EBO 

Ic 
ICM 

IB 
Ptot 

Tstg 

Tj 

Collector current 
Collector peak cur~~pt 
Base current}'" 
Total power diS~ipatlo~;h'"ase .;;; 25°C) 
Storage~~~~fft~re '. 
Ju nct\~t\l~pe:f'~~~re< 

MECHANICAL DATA 

Collector connected to·tab. 
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. 2~$ .. ::r.': '.: 
- " 

140 V 
90 V 

7 V 
7 A 

10 A 
5 A 

50 W 
-65 to 150 °C 

150 °C 

Dimensions in mm 

TO-220. 

10/82 



THERMAL DATA 

Rth j-case Thermal resistance junction-case max. 2.5 °CIW 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICEV Collector cutoff VCE = 140V 100 JlA 
current VCE = 140V 
(VSE =-1.5V) at Tease = 125°C 1 mA 

IESO Emitter cutoff VES = 7V 100 JlA 
current (I C = 0) 

V CEo(susi Collector-emitter Ic = 100mA 90 V 
sustaining voltage 
(Is = 0) 

V CE(sat) * Collector-emitter Ic =5A; Is = 0.5A 0.8 V 
saturation voltage Ic = 7A; Is=0.7A 1.5 V 

VSE(sat) * Base-emitter Ic =5A; Is = 0.5A 1.5 V 
saturation voltage 

hFE * DC current gain Ic = 0.2A; VCE = 2V 30 -

Ic = 5A; VCE = 2V 20 -

hie Small signal Ic = 0.5A; VCE = 10V 4 40 -
current gain f = 5MHz 

fT Transition frequency Ic = 0.5A; VCE = 10V 20 200 MHz 
f = 5MHz 

Ccso Collector base IE = 0; Vcs = 10V 50 150 pF 
capacitance f = 100KHz 

IS/b Second breakdown VCE = 20V; t = 100 ms 2.5 A 

td Delay time 
Ic =5A; lSi = 0.5A 

0.1 Jls 

t, Rise time Vcc = 70V 0.25 Jls 

ts Storage time 
Ic = 5A; lSi = -ls2= 0.5A 

1 JlS 

t, Fall time Vce = 70V 0.5 Jls 

* Pulsed: pulse duration = 300 Ilsec.; duty cycle < 2%. 
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DESIGN AND TECHNICAL NOTES APPLICABLE TO POWER DEVICES 

DN300 - HORIZONTAL DEFLECTION IN B/W TV SETS USING THE 
SGS-ATES DARLINGTONS BU806/7 

Horizontal deflection circuits for B/W receivers using the BU806 and BU807 darlingtons 
rlriven by the TDA 1180. A short reliability report on the TO-220 plastic package is in
cluded. 

DN306 - PARALLEL CONNECTION OF HIGH VOLTAGE TRANSI
STORS 

Connecting high-voltage transistors in parallel; obtaining good performance and reliable 
operation. 

DN307 - AUDIO AMPLIFIERS 

Audio amplifiers with output powers of 35W, 50W and 75W using complementary power 
transistors. Full constructional details are provided. 

DN308 - DRIVING CIRCUITS FOR SGS-ATES SWITCHING TRAN
SISTORS 

Driving circuits which optimize the switching efficiency of power stages. This conside
ration is of particular importance when the duty cycle or switching frequency is varia
ble. 

DN323 - BUW34 AND BUW44 HIGH VOLTAGE TRANSISTOR AP-
PLICATIONS: 400W AND 600W SWITCH-MODE MAINS 
ISOLATED SUPPLIES 

The design of two switch-mode regulated supplies: 24V/400W and 24V/600W. Details 
of the performance and construction are included. 

DN328 - OPTIMUM BASE DRIVE VERSUS COLLECTOR CURRENT 
WAVEFORM 

Improving the switching behaviour of power devices for both triangular and trapezoidal 
collector current waveforms. 

DN335 - REVERSE SECONDARY BREAKDOWN 

A description of the phenomenon and power transistor ratings for both clamped and un
clamped ESIb stresses. 

DN336 - DIRECT SECONDARY BREAKDOWN 

A description of the ISlb rating in power transistors and how to obtain reliable operation 
in repetitive pu Ise conditions. 
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DN337 - COMPLEMENTARY PAIRS IN SWITCHING APPLICATIONS 

The advantages of complementary transistors in circuit design. I ncludes an application 
example: a 720W switch-mode converter in bridge configuration. 

TN146 - USING THE L200 ADJUSTABLE VOLTAGE AND CURRENT 
REGULATOR 

Description and applications of the L200, versatile variable regulator (2.85 to 36V, 2A max.) 

TN150 - 40 INDUSTRIAL APPLICATION IDEAS 
Industrial applications for linear integrated circuits and power transistors. 

All these Design and Technical Notes can be obtained free of charge from the SGS-A TES 
sales network. 
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Information furnished is believed to be accurate and reliable. However, no responsibility is assumed for the consequences of its use nor for 
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