
BDX3S EDXS4 
mm muz 
mm mm EPITAXIAL-BASE NPN/PNP 

H I G H G A I N G E N E R A L P U R P O S E 

The BDX33, B D X 3 3 A , BDX33B and BDX33C are sil icon epitaxial-base NPN transistors in 
monol i th ic Darl ington conf igurat ion and are mounted in Jedec TO-220 plastic package. 
They are intended for use in power linear and switching applications. This complementary 
PNP types are the BDX34, BDX34A, BDX34B and BDX34C respectively. 
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VcBO 
V C E O 
lc 
' C M 
I B 
Ptot 

1 stg 

Collector-base voltage ( l E = 0 ) 
Col lector-emit ter voltage ( l B = 0 ) 
Collector current 
Collector peak current 
Base current 
Total power dissipation 
at T c a s @ < 2 5 ° C 
Storage Temperature 
Junct ion temperature 

45 
45 

60 
60 

80 
80 

10A 
15A 

0.25A 

70W 
-65 to 150°C 

150°C 

100 
100 

For PNP types voltage and current values are negative. 

I N T E R N A L S C H E M A T I C D I A G R A M S 

N P N 

v.. 

I R1 Typ.10kA 
R2 Typ. 150 A 

M E C H A N I C A L D A T A Dimensions in mm 

C o l l e c t o r c o n n e c t e d in t a h . 
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B 0 X 3 3 B Q X 3 4 

8 0 X 3 3 A 00X34A 
80X338 80X343 
B0X33C B 0 X 3 4 C 

THERMAL DATA 

Rth j-case Thermal resistance junction-case max 1.78 C/W 

ELECTRICAL CHARACTERISTICS ( T c a s e = 25°C unless otherwise specified) 

Parameter Test condi t ions Min . • Typ . • Max. Un i t 

' C B O Collector cutof f for BDX33 /34 V C B = 4 5 V 0.2 m A 
current ( l E = 0 ) for B D X 3 3 A / 3 4 A V C B 

= 6 0 V 0.2 m A 
for BDX33B/34B V C B = 80V 0.2 m A 
for BDX33C/34C V C B = 100 V 0.2 m A 

Tease = 100°C 
for B D X 3 3 / 3 4 V C B 

4 5 V 5 m A 
for B D X 3 3 A / 3 4 A V C B = 60V 5 m A 
for BDX33B/34B V C B 

= 8 0 V 5 m A 
for BDX33C/34C V C B 

= 100 V 5 m A 

' C E O Collector cu to f f for B D X 3 3 / 3 4 V C E 22V 0.5 m A 
current ( l B = 0) for B D X 3 3 A / 3 4 A V C E = 3 0 V 0.5 m A 

for BDX33B/34B V C E = 40V 0.5 m A 
for BDX33C/34C V C E = 50V 0.5 mA 
Tease = 100°C 
for BDX33 /34 V C E = 22V 10 m A 
for B D X 3 3 A / 3 4 A V C E = 30V 10 m A 
for BDX33B/34B V C E = 40V 10 mA 
for BDX33C/34C V C E 50V 10 m A 

' E B O Emitter cu to f f V E B - 5 V 5 m A 
current ( l c = 0) 

V Q E O (SUS) * Collector-emitter l c = 100mA V Q E O (SUS) * 

sustaining voltage for BDX33 /34 45 V 
( l B = 0) for B D X 3 3 A / 3 4 A 60 V 

for BDX33B /34B 80 V 
for BDX33C/34C 100 V 

V C E R (sus)* Collector-emitter l c = 100mA V C E R (sus)* 
sustaining voltage for BDX33 /34 45 V 
( l B = 0 R B E = 1 0 0 1 2 ) for B D X 3 3 A / 3 4 A 60 V 

for BDX33B/34B 80 V 
for BDX33C/34C 100 V 

V C E V (SUS)* Collector-emitter ! c = 100mA V C E V (SUS)* 
sustaining voltage for BDX33 /34 45 V 
0 B = 0 V b e = - 1 . 5 V ) for B D X 3 3 A / 3 4 A 60 V 0 B = 0 V b e = - 1 . 5 V ) 

for BDX33B/34B 80 V 
for BDX33C/34C 100 V 
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8 M BQXS4 
8BX33B B3XS43 
8flXS3»J 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test condit ions M i n . Typ . Max. Un i t 

V C E ( s a t ) * Collector-emit ter 
saturation voltage 

for B D X 3 3 / 3 3 A / 3 4 / 3 4 A 
l c = 4A l B = 8 m A 
for BDX33B/33C/34B/34C 
I C = 3A t B = 6tnA 

2.5 

2.5 

V 

V 

V B E " Base-emitter 
voltage 

for B D X 3 3 / 3 3 A / 3 4 / 3 4 A 
l c = 4 A V C E = 3V 
for BDX33B/33C/34B/34C 
l c = 3 A V C E = 3V 

2.5 

2.5 

V 

V 

h F E * DC current gain for B D X 3 3 / 3 3 A / 3 4 / 3 4 A 
S C = 4 A V C E = 3 V 
for BDX33B/33C/34B/34C 
l c = 3 A V C E = 3V 

750 

750 

-

V F * Parallel-diode 
forward voltage 

l F = 8A 4 V 

h f e 
Small signal 
current gain 

l c = 1A V C E = 5 V f = 1KHz 1000 — 

* Pulsed: pulse durat ion = 300/us, du ty cycle = 1.5% 
For PNP types voltage and current values are negative 

Safe operating areas 1 

( A ) 

2 

10 
8 

6 

2 

1 
8 
6 

4 

2 

2 4 6 8 " 2 4 6 8 2
 2 4 6 8 

1 10 10 v C E ( V ) 

P U L S E # 
E R A T I 0 N . I r M A X P I JL SE 0 OP 
P U L S E # 
E R A T I 0 N 

p s 
AX C or NlT \ 

p s 

4 1 0 0 u s 

• — 1 m s 
c _ n s n s 

* F 0 R 5INC E 
I 

NON 
PULSE 

EF A T ON RE PE TI FIVE 
E 
I 

NON 
PULSE u r EF ! ON 

-\ 
n n 
B D X 3 3 A / 3 4 A -
B D X 3 3 B / 3 / 
B O X 3 3 C / 3 4 
B D X 3 3 B / 3 / 
B O X 3 3 C / 3 4 
B D X 3 3 B / 3 / 
B O X 3 3 C / 3 4 c-
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B0X33 B0X34 
B8X33A 6UX34A 
B0X336 BBX343 
BDX23C 

Case temperature dissipation derating DC current gain (NPN types) 
curve G - 5 5 U 

0 25 50 75 100 125 150 T c a s e (°C) K>~' 1 >c <A> 

Collector-emitter saturation voltage 

(V) 

hc F r250 

DC transconductance (NPN types) 
G-2603 

3V 3V 

I 

I 

1 / 

7.5 l c (A) 3 %£ (V) 
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80X33 B0X34 
BDX33A BGX34A 
B0X33B 80X340 
8DX3SG 80X340 
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B0X33 BBX34 
BDX33A 3DX34A 
8DX33B BDX34B 
BQX33C BBX34C 

Collector-emitter saturation voltage Col lector-emitter saturation voltage 
(PNP types) (PNP types) 

vCE(sat) 
( V ) 

3 - I o ( m A ) 0 7.5 - ! C ( A ) 
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B Q X 3 3 80X34 
B B X 3 3 A BCSX34A 
80X338 B 0 X 3 4 B 

B Q X 3 3 G B0X34C 

Saturated switching characteristics 
(PNP types) „ . „ „ 

</JS) 

h F E a 2 5 0 
V C C - 30V 
! 8 1 = ~ I B 2 

'on 

1 2 4 6 - ! c (A) 
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