






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MULTI EPITAXIAL PLANAR N PN 

2N 6032 
2N 6033 

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 
IB 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VBE = -1.5 V, RBE = 50 Q) 
Collector-emitter voltage (RBE = 50 Q) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tease �~� 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

667 

2N6032 2N6033 

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

90 120V 
7V 7V 

50A 40A 
10A 

140W 
-65 to 200°C 

200 °C 

Dimensions in mm 

6/77 



THERMAL DATA 

Rth j-ease 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 (V BE = -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 

Ic!,o Collector cutoff VCE = 80 V 10 mA 
current (lB = 0) 

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

V CEX (sust Collector-emitter Ic = 200 mA 
sustaining voltage for 2N6032 120 V 
(VBE= -1.5V, for 2N6033 150 V 
RBE = 50n) 

V CER (sus) * Collector-emitter Ic = 200mA 
sustaining voltage for 2N6032 110 V 
(RBE = 50 n) for 2N6033 140 V 

V CEO (sus) * Collector-emitter Ic = 200m A 
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(satt Base-emitter for2N6032 
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 

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

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

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

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

IS1 = -ls2 = 5A 
ts Storage time for 2N6033 

Ic = 40 A Vcc= 30 V 
tf Fall time IS1 = ,l s2 = 4A 

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

ES/b Second breakdown VSE = -4 V, RSE = 5 Q 
energy L = 310 [lH 

* Pulsed: pulse duration = 300 [Is, duty cycle = 1.5% 
** Pulsed: 1 s non repetitive pulse 
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2N6032 
2N 6033 

Min. Typ. Max. Unit 

2 V 

2 V 

10 50 -

10 50 -

10 -

SOO pF 

1 [Is 

1.5 [Ls 

0.5 [Is 

5.S A 
0.9 A 

62 mJ 
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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 603S and 2N 6039 respectively. 

ABSOLUTE MAXIMUM RATINGS 

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 

MECHANICAL DATA 

6177 
672 

2N6034 2N6035 2N6036 

-40V -60V -SOV 
-40V -60V -SOV 

-5'V 
-4A 
-SA 

-100mA 
40W 

-65 to 150°C 
150°C 

Dimensions in mm 



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 

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

for 2N6036 Vcs= -SOV 

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

for 2N6036 VCE = -40V 

ICEX Collector cutoff for 2N6034 VCE = -40V 
current (VES = -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 

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

V CEO (SUS)" Collector-emitter Ic = -100mA 
sustaining voltage for 2N6034 
(Is = 0) for 2N6035 

for 2N6036 

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

VSE* 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 - . 

Ccso Collector-base Vcs= -10V 
capacitance f = 1 MHz IE ;" b 

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

-500 f.LA 
-500 f.LA 
-500 f.LA 

-500 f.LA 
-500 f.LA 
-500 A 

-0.5 rnA 
-0.5 mA 
-0.5 rnA 

-2 rnA 
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 



Safe operating areas -IC 

(A) 

*~u~sb 

Internal circuit diagram 

c 
,-------1 

B i I 
I I 
I I 
I R R I 
L ___ , ___ ~ R1Typ.l0kfl 

R2 Typ. 150n 

DC current gain 

V 
i'... 

/ VCE=-3V 

10' / 

10' , . 

10 

1\ 

I OPERATION 
=IC MAX PULSED 

-Ic ~AXI Cb~TII~UOUS \ 1\ 
I I I I"\. \ \ 

DC OPERATION ~ \ 1\ 

\ \ \ 

~ 

-* FOR SINGLE NON 
-REPETITIVE PULSE 

I\. I' , 
2N6034 - ..... ~ 
2N6035 
2N60~6 

10 

DC transconductance 

G-27S4 

, . 
-lC (A) 

674 

-IC 
(A) 

o 

VCE=-3V 

0.5 

G-2760 

10}l5- -

100).15 

1m5 

III 

111m
.-

-

102 -VCE (V) 

6-2741 

1.5 -VBE (V) 



-VCE(sat 

(V) 

) 

8 , 
· , 

10' 
8 , 
· , 

10' 
8 , 

· , 
10 • , 
· , 

Collector-emitter saturation voltage 

I 
I 
I 

hFE=250 

, 

-------

Small signal current gain 

"'-
1\ 

VCE =-IOV 
Ic =-0.7 5A 

. " ., 8 • '8 

V 

G-2646 

G 2624 

1\ 

. " 
, (MHz) 

675 

1.5 

0.5 

t 
(ps) 

) 

2N 6034 
2N·6035 
2N 6036 

Collector-emitter saturation voltage 

(3-2750 

I =3A 

21 
IA 

o.SA 

-18 (mA) 

Saturated switching characteristics 

VCC=-30V 

hFE·2S0 

181 =-182 

tl 

5 

on 
r-.... 

1-27 

• 
-lc(A) 



EPITAXIAL-BASE N PN 

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 

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 

MECHANICAL DATA 

6/77 
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2N6037 2N6038 2N6039 

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

5V 
4A 
8A 

100mA 
40W 

-65 to 150'C 
150'C 

Dimensions in mm 



THERMAL OAT A 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N 6037 
2N 6038 
2N 6039 

max 
max 

3.12 °C/W 
S3.3 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 2SoC unless otherwise specified) 

Parameter Test conditions 

Icso Collector cutoff for 2N6037 Vcs = 40V 
current (IE = 0) for 2N6038 Vcs = 60V 

for 2N6039 Vcs = SOV 

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

for 2N6039 VCE = 40V 

ICEX Collector cutoff for 2N6037 VCE = 40V 
current (VES = 1.SV) for 2N6038 VCE = 60V 

for 2N6039 VCE = SOV 
Tease = 12S °C 
for 2N6037 VCE = 40V 
for 2N6038 VCE = 60V 
for 2N6039 VCE = SOV 

IESO Emitter cutoff VES = SV 
current (lc = 0) 

V CEO (sust Collector-emitter Ic = 100mA 
sustaining voltage for 2N6037 
(Is = 0) for 2N6038 

for 2N6039 

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

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

hFE * DC current gain Ic = O.SA VeE = 3V 
Ic = 2A VCE = 3V 
Ic = 4A VCE = 3V 

hIe Small signal current Ic = 0.7SA VCE = 10V 
gain f = 1 MHz 

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

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

SOO IJ-A 
SOO IJ-A 
SOO IJ-A 

SOO IJ-A 
SOO IJ-A 
SOO IJ-A 

.O.S mA 
O.S rnA 
O.S m~ 

2 mA 
2 mA 
2 mA 

2 mA 

40 V 
60 V 
80 V 

2 V 
3 V 

2.S V 

SOO -
7S0 1S000 -
100 -

1 -

100 pF 
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EPITAXIAL·BASE PNP 

POWER DARLINGTONS 

The 2N 6050, 2N 6051 and 2N 6052 are silicon epitaxial-base PNPtransistors 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 

VC80 
VCEO 
VE80 

Ic 
ICM 

18 
Ptot 

Tst9 
Tj 

Collector-base voltage (I E= 0) 
Collect.or-emitter voltage ( I 8 = 0) 
Emitter-base voltage (I c=O) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case :s25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

680 

2N6050 2N6051 2N6052 

-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,ease Thermal resistance junction-case 

",,",,' '.~" "'I 

2N,,6050' '\ 
I 

2N6051 1 
21"6052"';: ,,',,; 

. """""'''"'''' """""""'''''~ ,.,d 

max 1,17 °C/W 

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

Parameter Test conditions 

ICEO Collector cutoff for 2N60S0 VCE = -30V 
current (Is = 0) for 2N60S1 VCE = -40V 

for 2N60S2 VCE = -50V 

IcEX Collector cutoff for 2N60S0 VCE = -60Y 
current (VE'S = -1.5V) for 2N60S1 VCE = -SOV 

for 2N60S2 VCE = -100V 
Tease = 150°C 
for 2N60S0 VCE = -60V 
for 2N60S1 VCE = -80V 
for 2N60S2 V CE = -100V 

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

V CEO (sust Collector-emitter Ic = -100mA 
sustaining voltage for 2N60S0 
(Is = 0) for2N60S1 

for 2N60S2 

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

VBE (sat) * Base-emitter Ie = -12A IB =-120mA 
saturation voltage 

VBE * Base-emitter voltage Ie = -6A VeE = -3V 

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

hie Small Signal Ic = -5A VeE = -3V 
current gain f = 1 MHz 

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

* Pulsed: pulse duration = 300 J-ls, 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 
-SO V 
-100 V 

-2 V 
-3 V 

-4 V 

-2.S V 

750 18000 -
100 -

4 -

500 pF 



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

POWER DARLINGTONS 

2N 6053 
2N 6054 

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 (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ~ 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

685 

2N6053 2N6054 

-60V -SOV 
-60V -SOV 

-5V 
-SA 

-16A 
-120mA 
100W 

-65 to 200°C 
200°C 

Dimensions in mm 

6/77 



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 2N6053 VCE = -60V 
current (VSE = 1.SV) for 2N6054 VCE = -SOV 

Tease = 1S0 °C 
for 2N6053 VCE = -60V 
for 2N6054 VCE = -SOV 

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

IESO Emitter cutoff VEB = -SV 
current (Ic = 0) 

V CEO (sus) * Collector-emitter Ic = -100mA 
sustaining voltage for 2N6053 
(lB = 0) for 2N6054 

V CE (sat) * Collector-emitter Ic = -4A IB = -16mA 
saturation voltage Ic = -SA IB = -BOmA 

VBE (sat) * Base-emitter Ic = -SA IB = -BOmA 
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 

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

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

-SOO [.IA 
-SOO [.IA 

-S mA 
-S mA 

-O.S mA 
-O.S mA 

-2 mA 

-60 V 
-SO V 

-2 V 
-3 V 

-4 V 

-2.S V 

7S0 1S000 -
100 -

4 -

300 pF 
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EPITAXIAL-BASE NPN 

POWER DARLINGTONS 

2N 6055 
2N 6056 

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 

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 

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 

6/77 



THERMAL DATA 

Rth i-case Thermal resistance junction-case max 1.75 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25DC unless otherwise specified) 

Parameter Test conditions 

ICEX Collector cutoff for 2N6055 VCE = 60V 
current (VBE= -1.5V) for 2N6056 VCE = BOV 

Tease = 150 DC 
for 2N6055 VCE = 60V 
for 2N6056 VCE = BOV 

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

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

V CEO (sust Collector-emitter Ic = 100mA 
sustaining voltage for 2N6055 
(IB = 0) for 2N6056 

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

VBE (sat) * Base-emitter Ic = BA IB = BOmA 
saturation voltage 

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

hFE * DC current gain Ic = 4A VCE = 3V 
Ic = BA 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 iJ-s, duty cycle = 1.5% 
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Min. Typ. Max. Unit 

500 iJ-A 
500 iJ-A 

5 mA 
5 mA 

0.5 mA 
0.5 mA 

2 mA 

60 V 
BO V 

2 V 
3 V 

4 V 

2.B V 

750 1BOOO -
100 

4 -

200 pF 
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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 

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 ::o;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

693 

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 

f\h j-case Thermal resistance junction-case max 1 .17 °C /W 

ELECTRICAL CHARACTERISTICS(T case=25°Cunless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICEO Collector cutoff for 2N6057 V CE=30V 1 mA 
current (I s=O) for 2N6058 V CE=40V 1 mA 

for 2N6059 ~ V CE=50V 1 mA 

IcEX Collector cutoff for 2N6057 V CE=60V 0.5 mA 
current (V SE=O) for 2N6058 V CE=BOV 0.5 mA 

for 2N6059 V CE=1 OOV 0.5 mA 
Tcase=150°C 
for 2N6057 V CE=60V 5 mA 
for 2N6058 V CE=BOV 5 mA 
for 2N6059 V CE=1 OOV 5 mA 

IESO Emitter cutoff V Es=5V 2 mA 
current ( I C = 0) 

V CEO (sus) *Collector-emitter Ic =100mA 
sustaining voltage for 2N6057 60 V 
(Is = 0) for 2N6058 BO V 

for 2N6059 100 V 

V CE (sat) * Collector-emitter Ic =6A Is =24mA 2 V 
saturation voltage Ic =12A Is =120mA 3 V 

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

VSE * Base-emitter voltage Ic =6A V CE=3V 2.B V 

h FE * DC current gain Ic =6A V CE=3V 750 1BOOO -
Ic =12A V CE=3V 100 -

hIe Small signal Ic =5A V CE=3V 
current gain f =1 MHz 4 -

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

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

Collector-base voltage (IE = 0) 
Collector-emitter voltage (RBE = 100Q) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Base current 
Total power dissipation at T case';; 25°C 
Storage temperature 
Junction temperature 

PNp O 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 

MECHANICAL DATA Dimensions in mm 

6177 
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THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N 6107/2N 6292 
2N 6109/2N 6290 
2N6111/2N 6288 

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) la(A) Min. Max. Min. Max. Min. Max. Unit -
ICEX (VEB = 1.5 V) 80 0.1 

60 0.1 
40 0.1 

mA 
70 2 

Tease = 150°C 50 2 
30 2 

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

lEBO (VEB = 5 V) 0 1 1 1 mA 

V CER (sus) *(RBE = 100Q) 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 

VBE * 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 

fT MHz 
NPN types 4 0.5 4 4 4 

CCBO (f= 1MHz, VCB = 10V) 250 250 250 pF 

* Pulsed: pulse duration = 300 [Ls, 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 N PN 

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 

Vcso 
VCES 

VCEO 
VESO 

Ic 
ICM 
Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VSE = 0) 
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 

MECHANICAL DATA 

6177 700 

2N6121 2N6122 2N6123 

45V 60V 80V 
45V 60V 80V 
45V 60V 80V 

5V 
4A 
7A 
1A 

40W 
-65 to 150°C 

150 'C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance juntion-ambient 

2N 6121 
2N6122" 
2N6123 

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 

ICED Collector cutoff for 2N6121 VCE = 45 V 
current (IB = 0) for 2N6122 VCE = 60 V 

for 2N6123 VCE = 80 V 

lEBO Emitter cutoff VEB = 5 V 
current (lc = 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% 

701 

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 PN P 

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 

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

MECHANICAL DATA 

6177 
704 

2N6124 2N6125 2N6126 

-45V 
-45V 
-45V 

-60V 
-60V 
-60V 
-5V 
-4A 

'-7A 
-1A 
40W 

-65 to 150°C 
150°C 

-80V 
-80V 
-80V 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rthj-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 specifie'd) 

Parameter Test conditions 

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

for 2N6126 VCB = -80 V 

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

for 2N6126 VCE = -80 V 
Tease= 125·C 
for 2N6124 VCE = -45 V 
for 2N6125 VCE = -60 V 
for 2N6126 VCE = -80 V 

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

for 2N6126 VCE = -80 V 

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

V CEO (sus) * Collector-emitter Ic = -100 mA 
sustaining voltage for 2N6124 
(IB = 0) for 2N6125 

for 2N6126 

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

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

hFE * DC current gain Ie = -1.5A VCE = -2 V 
for 2N6124 
for 2N6125 
for 2N6126 

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

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

* Pulsed: pulse duration = 300 /-Ls, duty cycle = 1.5% 
705 

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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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 

VCBO 
VCEX 

VCEO 
VEBO 

Ic 
ICM 
IB 
Ptot . 

Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (R BE = 500Q) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease';;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6/77 
708 

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 



2N 6354 

THERMAL DATA 

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

ELECTRICAL CHARACTERISTICS (Tease = 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 BE = 0) VCE = 140 V Tease = 150°C 20 mA 

ICED 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 (sus) * Collecto r-emitter Ic = 200 mA 130 V 
sustaining voltage 
(RSE = 100[2) 

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

VSE (sat) * Base-emitter Ic = 10 A Is = 1 A 2 V 
saturation voltage Ic =5A Is = 0.5 A 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= 10V 
capacitance f = 1 MHz 300 pF 

t, Rise time Ic = 5A Vcc= 30 V 
181 = -ls2 = 0.5A 0.3 [.Is 
Ic = 10 A Vcc= 30 V 
IS1 = -ls2 = 1A 1 [.Is 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

ts Storage time Ie = SA Vee= 30 V 
IS1 = -ls2 = O.SA 

tf Fall time Ie = SA Vee= 30 V 
IS1 = -ls2 = O.SA 

ISlb ** Second breakdown VeE = 2S V 
collector current 

ES/b Second breakdown Ie =SA VES = 
energy RSE = SO Q L = 

* Pulsed: pulse duration = 300 f1s, duty cycle = 1.S% 
** Pulsed: 1 s, non repetitive pulse 

1 V 
2S f1H 

Min. Typ. Max. 

1 

0.2 

S.S 

0.3 

Safe operating areas DC current gain 

IC 
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10 

G 2711 -
II 1111 lI<1pWE111 

lc M~X lpJLJEblll1 OPERATION 10~1 
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r----- DC OPERATION!'" 

1 
I I Jlll 100j!S-* FOR SINGLE NON 1\ REPETITIVE PULSE 

ms 

NCEO MAX=120V 

1111 10ms 

10 10' VeE (V) 

VCp2V 

10' 

10 
4 •• 4 •• 

1 10 
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Unit 

f1s 

f1s 

A 

mJ 

G 2709 

I 

I 
4 •• 

IC(A) 



Collector-emitter saturation voltage 

VCE(sat 

(v) 

0.9 

0.6 

0.3 

o 

VBE(sa 

(V) 

1.8 

1.2 

0.6 

o 

t) 

6-2708 

hFE=10 

J...-

10 IC (A) 

Base-emitter saturation voltage 

G_2.710 

hFE =10 

I--

10 

711 

VCE(sat 

(V) 

) 

10-1 
8 , 

t 
(~sl 

2N6354 

Collector-emitter saturation voltage 

6-270 

~ .. - -
1\ 

IC=10A 

5A 

'f',. [ [ 
2A 

lA 

4 ,8 4 '8 
Ie (A) 

Saturated switching characteristics 

G-27 01 

r---+-!,s 

ton - j..-l-

t 

tp=20JJs 

Vee=30V 
181 =-182 
hFpl0 

10 Ie (Al 



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 

Vcso 
VCEV 

VCER 

VCEO 
VESO 

Ic 
ICM 
Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (Is = 0) 
Collector-emitter voltage (VSE = -1.5 V) 
Collector-emitter voltage (R SE';; 100rl) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current' 
Collector peak current 
Base current 
Total power dissipation at T case';; 25°C 

. Storage temperature 
Junction temperature 

MECHANICAL DATA 

6/77 
712 

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 SE = -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 

leEo Collector cutoff VeE = 40V for 2N6386 1 mA 
current (Is = 0) VCE = 60 V for 2N6387 1 mA 

VCE = 80 V for 2N6388 1 mA 

IESO Emitter-base VES = 5 V 5 mA 
current (Ie = 0) 

V CEO (sust Collector-emitter Ie = 200 mA 
sustaining voltage for 2N6386 40 V 
(Is = 0) for 2N6387 60 V 

for 2N6388 80 V 

V CER (sus) * Collector-emitter Ie = 200 mA 
sustaining voltage for 2N6386 40 V 
(RSE= 100 a) for 2N6387 60 V 

for 2N6388 80 V 

V CEV (sus) * Collector-emitter Ie = 200 mA 
sustaining voltage for 2N6386 40 V 
(VSE = -1.5 V) for 2N6387 60 V 

for 2N6388 80 V 

VCE(sat) * Collector-emitter for 2N6386 
saturation voltage Ic =3A Is = 6mA 2 V 

for 2N6387and2N6388 
Ic =5A Is = 10mA 2 V 
for 2N6386 
Ie = 8A Is = 80mA 3 V 
fur2N6387and2N6388 
Ie = 10 A Is =100mA 3 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VSE * Base-emitter voltage for 2N6386 
Ic =3A VCE = 3 V 
for2N6387and2N6388 
Ic =5A VCE = 3 V 
for 2N6386 
Ic = SA VCE = 3 V 
for 2N6387and2N6388 
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 

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

VCE = 10V f = 1kHz 

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

for 2N6387 and 2N6388 
IF = 10 A 

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

ISlb ** Second breakdown VCE = 25 V 
collector current 

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

* Pulsed: pulse duration = 300 fLs, 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 

2N 6486 
2N6487· 
2N6488 

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 2N649i respectively. 

ABSOLUTE MAXIMUM RATINGS 2N6486 2N6487 2N6488 

Vcso Collector-base voltage (IE = 0) 50V 70V 90V 
VCEX Collector-base voltage (VSE =i.5V; 50V 70V 90V 

RSE = i00D) 
VCEO Collector-base voltage (Is = 0) 40V 60V 80V 
VESO Emitter-base voltage (Ic = 0) 5V 
Ic Collector-cu rrent 15A 
Is Base-cu rrent 5A 
Piol Total power dissipation at Tease :::;25°C 75W 

Tamb :::;25°C i.8W 
Tstg Storage temperature -65 to 150°C 
Tj Junction temperature 150°C 

MECHANICAL DATA Dimensions in mm 
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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 Co Ilector-cutoff for 2N6486 VCE = 45V 0.5 mA. 
current (VsE=-1.5V tor.2N6487 VeE =65V 0.5 mA 
RSE = 1000) for 2N6488 VCE = 85V 0.5 mA 

Tease = 150°C 
for 2N6486 VeE = 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 
current(RSE = 1 000) for 2N6487 VCE = 55V 0.5 mA 

for 2N6488 VCE = 75V 0.5 mA 

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

V CEO (sus) ·Collector-em itter Ic = 200mA 
sustaining voltage for 2N6486 40 V 
(Is = 0) for 2N6487 60 V 

for 2N6488 80 V 

VCER (sus)·Coliector-emitter Ic = 200mA 
sustaining voltage for 2N6486 45 V 
(RSE = 1000) for 2N6487 65 V 

for 2N6488 85 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VCEX (SUS)* Collector-emitter Ic = 200mA 
sustaining voltage for 2N6486 
(VBE = -1.5V; for 2N6487 
RBE = 100n) for 2N6488 

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

saturation voltage Ic = 15A IB = 5A 

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

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

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

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

* Pulsed: pul~e duration = 300jLs, duty cycle ::;;2%. 
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"2N6486 
""""v"2N"6487"',,' 

~2Ni:6488;;"; 

Min. Typ. Max. Unit 

50 V 
70 V 
90 V 

1.3 V 
3.5 V 

1.3 V 
3.5 V 

20 150 -
5 -

5 -

25 -



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 2N6489 2N6490 2N,6491 

Vcso Collector-base voltage (IE = 0) -SOV -70V -90V 
VCEX Collector-base voltage (VSE = 1.SV; -SOV -70V -90V 

RSE = 100D) 
VCEO Collector-base voltage (Is = 0) -40V -60V -80V 
VESO Emitter-base voltage (Ic = 0) -SV 
Ic Collector-current -1SA 
Is Base-cu rrent -SA 
Ptot Total power dissipation at Tease :;:;2SoC 7SW 

Tamb :;:;2SoC 1.8W 
Tstg Storage temperature -6S to 1S0°C 
Tj Junction temperature 1S0°C 

MECHANICAL DATA Dimensions in mm 

5/80 
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THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N6489 
2N6490 
2N6491 

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 2N6489 VCE = -20V -1 mA 
current (IB = 0) for 2N6490 VCE = -30V -1 mA 

for 2N6491 VCE = -40V -1 mA 

ICEX Collector-cutoff for 2N6489 VCE = -45V -0.5 mA 
current (VBE = 1.5V for 2N6490 VCE = -65V -0.5 mA 
RBE = 100n) 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(R BE = 1 OOn) for 2N6490 VCE = -55V -0.5 mA 

for 2N6491 VCE = -75V -0.5 mA 

lEBO Emitter-cutoff VBE = -5V -1 mA 
current 

V CEO (sus) 'Collector-emitter Ic = -200mA 
sustaining voltage for 2N6489 -40 V 
(IB= 0) for 2N6490 -60 V 

for 2N6491 -80 V 

V CER (sus)· Collector-em itter Ic = -200mA 
sustaining voltage for2N6489 -45 V 
(RBE = lOOn) 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 
(VSE = 1.5V; for 2N6490 -70 V 
RSE = 100D) for 2N6491 -90 V 

VCE (sat) 
* Collector-em itter Ic = -5A; Is = -O.SA -1.3 V 

saturation voltage Ic = -1SA; Is = -SA -3,S V 

VSE * Base-emitter Ic = -SA VCE = -4V -1.3 V 
voltage Ic = -1SA VCE = -4V -3.S V 

hFE * DC current gain Ic = -SA VCE = -4V 20 1S0 -
Ic = -1SA VCE = -4V S -

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

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

* Pulsed,: pulse duration = 300ILS, duty cycle ~2%. 
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MUL TIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

2N6542 
'2N 6543 

The 2N6542 and 2N6543 are silicon 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 (t = 10ms) 
Base current 
Total power dissipation at Tease.';:; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

721 

2N6542 2N6543 

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

9V 
5A 
10A 
5A 

100W 
-65 to 200°C 

200°C 

Dimensions in mm 
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THERMAL DATA 

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

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

Parameter Tests conditions Min. Typ. Max. Unit 

ICES Collector cutoff for2N6542 VCE = 650V 0.5 mA 
current (VBE = 0) for2N6543 VCE = 850V 0.5 mA 

Tease = 100°C 
for2N6542 VCE = 650V 3 mA 
for2N6543 VCE = 850V 3 mA 

ICER Collector cutoff Tease = 100°C 
cu rrent (RBE = 50n) for2N6542 VCE = 650V 3 mA 

for2N6543 VCE = 850V 3 mA 

lEBO Emitter cutoff VEB = 9V 1 rnA 
cu rrent (Ic = 0) I 

VCEO (sus)" Collector-emitter Ic = 100mA 
sustaining voltage for2N6542 300 V 
(IB = 0) for2N6543 400 V 

VCEX(sus) Collector-emitter Ic/lB = 5A 
sustaining voltage L = 180p.H 

. (clamped Es/b) VBE = -5V 
Tease = 100°C 
Velamp = rated VCEX(SUS) 
Ic = 2.6A 
for 2N6542 350 V 
for 2N6543 450 V 

Velamp = rated V CEO (sus)-1 OOV 
Ic = 5A 
for 2N6542 200 V 
for 2N6543 300 V 

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

Second breakdown L = 40p.H 180 pJ 
Es/b energy VBE = -4V 

RBE = 50n 
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ELECTRICAL CHARACTERISTICS (continu.ed) 

Parameter Tests conditions 

hFE * DC current gain Ic = 1.5A VeE = 2V 
Ie = 3A VeE = 2V 

VeE (sat) * Collector-emitter Ie = 3A Is = 0.6A 
saturation voltage Ie = 5A Is = 1A 

Tease = 100°C 
Ie = 3A Is =0.6A 

VSE (sat) * Base-emitter Ie = 3A Is =0.6A 
saturation voltage Tease = 100°C 

Ie = 3A Is = 0.6A 

h Transition Ie = 0.2A VeE = 10V 
frequency f = 1 MHz 

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

ton Turn-on time RESISTIVE LOAD 

ts Storage time 
Ie = 3A Vee = 250V 
lSI = -ls2 = 0.6A 

tj Fall time 

INDUCTIVE LOAD 
ts Storage time Ie = 3A(pk) 

lSI = 0.6A VSE = -5V 
L = 180JLH 
Tease = 100°C 

tj Fall time for 2N6542 V clamp = 350V 
for2N6543 V clamp = 450V 

* Pulsed: pulse duration = 300JLs, duty cycle = 1.5%. 
For characteristic curves see the BUW 25 type. 
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2N6542 
2N6543 

Min. Typ. Max. Unit 

12 60 -
7 35 -

1 V 
5 V 

2 V 

1.4 V 

1.4 V 

6 24 MHz 

110 pF 

0.75 JLs 

4 JLs 

0.8 JLs 

4 JLs 

0.8 p,s 



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 

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 (tp = 10ms) 
Base current 
Total power dissipation at Tease ~ 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
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2N6544. 2N6545 

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

9V 
8A 
16A 
8A 

125W 
-65 to 200°C 

200°C 

Dimensions in mm 



THERMAL DATA 

I"~ "'c"T~;'":";~rr'c"'ri'F'c~0';\yj'] 

!:::2~ .• ·:~.§·~~:;'~·:1 
. '.' ...•....... f1I r05.45·,t;·1 

" ........ ~.·... ••.•. ;II .............................. ci.· ••.• j 

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

ELECTRICAL CHARACTERISTICS (Tease = 2SoC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff for2N6544 VCE = 6S0V O.S mA 
current (VSE = 0) for2N6545 VCE = 8S0V O.S mA 

Tease = 100°C 
for2N6544 VCE = 650V 2.S mA 
for2N6545 VCE = 8S0V 2.S mA 

ICER Collector cutoff Tease = 100°C 
current (RSE = SOn) for2N6544 VCE = 650V 3 mA 

for2N6545 VCE = 8S0V 3 mA 

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

VCEO (sus) * Collector-em itter Ic = 100mA 
sustaining voltage for 2N6544 300 V 
(Is = 0) for2N6545 400 V 

VCEX (sus) Collector-em itter Ic/is = S 
sustaining voltage L = 180p,H 
(clamped Es/b) VSE = -SV 

Tease = 100°C 
V clamp = rated V CEX (sus) 
Ic = 4.SA 
for 2N6544 3S0 V 
for 2N6545 4S0 V 

V clamp = rated V CEO (sus)-1 OOV 
Ic = 8A 
for2N6544 200 V 
for 2N6545 300 V 

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

Eslb Second breakdown L = 40p,H SOO p,J 
energy VSE = -4V 

RSE = son 
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ELECTRICAL CHAR~CTERISTICS (continued) 

Parameter Test conditions 

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

VeE (sat) * Collector-emitter Ie = 5A Is = 1A 
saturation voltage Ie = 8A Is = 2A 

Tease = 100°C 
Ie = 5A Is = 1A 

VSE (sat) * Base-emitter Ie = 5A Is = 1A 
saturation voltage Tease = 100°C 

Ie = 5A Is = 1A 

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

Ceao 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, Fall time 

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

IS1 = 1A VSE = -5V 
L = 180ILH 
Tease = 100°C 

t, Fall time for 2N6544 Velamp =350V 
for 2N6545 Velamp =450V 

* Pulsed: pulse duration = 300ILS, 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 ILs 

4 ILs 

1 ILs 

4 ILs 

0.9 ILs 



MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE, HIGH CURREN"r POWER SWITCH 

2N 6546 
2N 6547 

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 
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 
Base current 
Total power dissipation at Tease ~ 25°C 
Storage temperature 
Junction temperature 

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 
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THERMAL DATA 

Rth j-ease Thermal resistance junction-case °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 (VBE = 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 (RBE =50n) for 2N6546 VCE = 650V 5 mA 

for 2N6547 VCE = 850V 5 mA 

lEBO Emitter cutoff VEB = 9V 1 mA 
current (Ic = 0) 

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

V CEX (sus) • Co lIecto r -em itte r Ic/lB = 5 
sustaining voltage L = 180ILH 
(clamped ES/B) VBE = -5V 

Tease = 100°C 
Velamp = rated V CEX (sus) 
Ic = 8A 
for 2N6546 350 V 
for 2N6547 450 V 

V clamp = rated V CEO (sus)-1 OOV 
Ie = 15A 
for 2N6546 200 V 
for 2N6547 300 V 

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

ESlb Second breakdown L = 40ILH 2 mJ 
energy VBE = -4V 

RBE = 50n 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE . DC current gain Ic = 5A VCE = 2V 
Ic = 10A VCE = 2V 

VCE (sat) 
. Collector-emitter Ic = 10A 16 = 2A 

saturation voltage Ic = 15A 16 = 3A 
Tcase = 100°C 
Ic = 10A 16 = 2A 

V6E (sat) . Base-emitter Ic = 10A 16 = 2A 
saturation voltage Tcase= 100°C 

Ic = 10A 16 = 2A 

h Transition Ic = 0.5A VCE = 10V 
frequency f = 1 MHz 

CC60 Collector:-base VC6 = 10V IE = 0 
capacitance f = 1MHz 

ton Turn-on time RESISTIVE LOAD 

ts Storage time Vcc = 250V Ic = 10A 
161 = -162 = 2A 

tf Fall time 

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

161 = 2A V6E = -5V 
L = 18Of-LH 
Tcase = 100°C 

tf Fall time for 2N6546 V clamp = 350V 
for 2N6547 V clamp = 450V 

• Pulsed: pulse duration = 300f-Ls, duty cycle = 1.5 %. 
For characteristic curves see the BUW 45 type. 
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· •••••• 2Nc;:6~5~6 
ii2Nc> 6547 

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-Ls 

4 f-Ls 

0.7 f-Ls 

5 f-LS 

1.5 f-Ls 



DESIGN NOTES APPLICABLE TO POWER DEVICES 

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

Horizontal deflection circuits for B/W receivers using the BU806 and BU807 darlin­
gtons driven by the TDA 1180. A short reliability report on the TO-220 plastic package 
is included. 

DN306 - PARALLEL CONNECTION OF HIGH VOLTAGE TRANSI­
STORS 

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

DN307 - AUDIO AMPLIFIERS 
Audio amplifiers with output powers of 35W, 50W and 75W using complementary po­
wer 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. De­
tails of the performance and construction are included. 

DN327 - POWER TRANSISTOR SELECTOR FOR SWITCH-MODE 
AND LINEAR USE 

SGS-ATES power technologies for different applications. Includes a summary of the 
product range .. 

DN328 - OPTIMUM BASE DRIVE VERSUS COLLECTOR CURRENT 
WAVEFORM 

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

DN329 - POWER TRANSISTOR TECHNOLOGY FOR SWITCH­
MODE USE 

The latest SGS-ATES technologies for switch-mode application devices. 
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DN335 - REVERSE SECONDARY BREAKDOWN 
A description of the phenomenon and power transistor ratings for both clamped and 
unclamped Es/bstresses. 

DN336 - DIRECT SECONDARY BREAKDOWN 
A description of the Islb rating in power transistors and how to obtain reliable opera­
tion in repetitive pulse conditions. 

DN337 - COMPLEMENTARY PAIRS IN SWITCHING APPLICATIONS 
The advantages of complementary transistors in circuit design. Includes an application 
example: a 720W switch-mode converter in bridge configuration. 

DN338 - SGS-ATES TRANSISTORS IN VOLTAGE CONVERTERS 
A summary of power stage configurations. Lists the significant characteristics of SGS­
ATES power devices in each application. 

DN339 - RELIABILITY OF MULTI EPITAXIAL PLANAR TRNASISTORS 
The results of reliability tests performed on SGS-ATES multiepitaxial planar power 
transistors. 

DN369 - HIGH CURRENT TRANSISTOR APPLICATIONS 
The application of high current transistors (BUR51 and BUX41) in DC motor speed 
control for machine tools. 

All these Design Notes can be obtained free of charge from the SGS-A TES sales 
network. 
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