
tmti mm EPITAXIAL-BASE NPN/PNP 

P O W E R DARLINGTONS 

The BDX 85, BDX 85A, BDX 85B and BDX 85C are s i l icon ep i tax ia l -base NPN power 
t rans is tors in monol i th ic Dar l ington con f igu ra t i on and are m o u n t e d in Jedec TO-3 metal 
case. They are in tended for use in power l inear and sw i t ch ing app l i ca t ions . 
The complementary PNP types are the BDX 86, BDX 86A, BDX 86B and BDX 86C 
respect ively. 

A B S O L U T E M A X I M U M R A T I N G S NPN 
PNP* 

BDX85 
BDX86 

B D X 8 5 A 
B D X 8 6 A 

B D X 8 5 B 
BDX86B 

BDX85C 
BDX86C 

V c B O 

V c E O 

' V E B O 

Ic 
' C M 
I B 
Ptot 
Tstg 

Collector-base voltage ( l E = 0) 
Col lector-emitter voltage ( l B = 0 ) 
Emitter-base voltage ( l c = 0 ) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at T ^ e < 25°C 
Storage temperature 
Junct ion temperature 

45V 
45V 

60V 
60V 

80V 
80V 

5V 
10A 
15A 

0.1A 
100W 

65 to 200°C 
200° C 

100 V 
100V 

* 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 

M E C H A N I C A L D A T A 

P N P 

Dimensions in mm 

Collector c o n n e c t e d t o case 

TO-3 
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BUX95 Boxes 
B0X85B BPXWB 
SUX05C BSX88C 

THERMAL DATA 
Rthj-case Therma l res is tance j unc t i on -case max 1.75 " C / W 

ELECTRICAL CHARACTERISTICS ( T c 25°C un less o therw ise spec i f ied) 

Parameter Tes t c o n d i t i o n s M i n . Typ. Max. Uni t 

' c B O Col lec tor cutof f for BDX85 /86 V C B = 45 V 500 (iA 
cur ren t ( l E = 0) for B D X 8 5 A / 8 6 A V C B = 6 0 V 500 (iA 

for BDX85B/86B Vbe = 80 V 500 fxA 
for BDX85C/86C V C B = 1 0 0 V 500 JULA 

Tease = 1 5 0 C 
JULA 

for BDX85 /86 V C B = 45 V 5 mA 
for B D X 8 5 A / 8 6 A V C B = 60 V 5 mA 
for BDX85B /86B V C B = 8 0 V 5 mA 
for BDX85C/86C V C B = 100 V 5 mA 

'CEO Col lec tor cutof f for BDX85 /86 V C E = 2 2 V 1 mA 'CEO 
cu r ren t ( l B = 0) for B D X 8 5 A / 8 6 A V C E = 30 V 1 mA cu r ren t ( l B = 0) 

for BDX85B/86B V C E = 40 V 1 mA 
for BDX85C/86C V C E = 50 V 1 mA 

'EBO Emitter cutof f V E B 
= 5 V 2 mA 

cur ren t ( l c = 0 ) 
V E B 

V CEO ( s u s ) Collector-emitter >c = 100 mA 
susta in ing vo l tage for BDX85 /86 45 V 

( l B = 0) for B D X 8 5 A / 8 6 A 60 V 
for BDX85B /86B 80 V 
for BDX85C/86C 100 V 

V CE ( s a t ) Col lec tor -emi t ter l'c = 4A l B = 16 mA 2 V V CE ( s a t ) 

saturat ion voltage lc = 8A SB = 40 mA 4 V 

\ / * 
V BE ( s a t ) Base-emit ter t c = 8A i B = 80 mA 4 V 

saturat ion vo l tage 
= 8A i B 

V B E * Base-emit ter vo l tage lc = 4A V C E = 3 V 2.8 V 

h F E * DC current gain lc = 3A V C E = 3V 1000 
l c = 4A V C E = 3V 750 18000 — 
l c = 8A V C E = 4V 200 _ 

V F Parallel-diode IF = 3A 1.8 V 
fo rward vol tage IF = 8A 2.5 V 

h f e 
Smal l s ignal l c = 3A V C E - 3V 
cur ren t gain f = 1 MHz 10 — 

* Pulsed: pulse durat ion = 300 
For PNP types voltage and current 

fjts, duty cyc le = 1.5% 
values are negative 
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8BX85 B0X88 

BBXBSA mmn 

Safe operating areas 
(for B D X 8 5 , B D X 8 5 A 
B D X 8 8 , BDX86A) . 

* P U L S E 
P E R A T I O l r M A X P U L S E D 0 

P U L S E 
P E R A T I O N 

I C MA X C ON Tl N l JO US -- - 1 m s 

\ [ 

\ \ 
/ \ \ DC O P E R A T I O N ' 

* F 0 
P U 

R S 
L S E 

NG LE N( REPE1 rmv 
] l 

- 5 m s 

[ 
B D X 8 5 / 8 6 — • \ 

i • \ 

B D X 8 5 A / 8 6 A — 
i i 1 

1 10 w2 v C E ( v ) 

Safe operating areas 
( for BDX85B, BDX85C, 
BDX86B, BDX86C) . 

1 10 io 2 v C E ( v ) 
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Boxes mm 
BDX65A mWM 
mm Boxses 
30X852 mmm 

DC transconductance (NPN types) 

3-2 361 J 

i / f J / 
/ 
f 1 / i 

/ f i 1 f / / 

(A) 

DC transconductance (PNP types) 

6-2369 

I 

1 
/ / 
* / 

/ f 
i / 

I 
f 

s 
\S V B E ( V ) as 15 - V B E ( V ) 
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»D5£85 BilXS6 
ficxssts wmm, 
mm* B9X88C 

Collector-emitter saturation voltage 
(NPN types) 

v C E ( s a t ) 
( V ) 

= 25 >0 

Collector-emitter saturation voltage 
(PNP types) 

- v CE(sa t ) 
(V) 

11 
* F E = 250 

J 

2 4 6 
I C ( A ) - l r (A) 

Collector-emitter saturation voltage 
(NPN types) 

¥ C E ( s a t ) 

1 A 

Collector-emitter saturation voltage 
(PNP types) 

G-2367 
•^CECsat) 

(V) 
1 11 

1 j 
- I : = 3 A - r=6 A -1 C=10A 

\ 
1 \ 
1 \ K S 

\ 

V 

1 
10 10 I D (mA) 10 - I o (mA) 
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mm BUM 
B0X85A BRX06A 
B8X85G BRxaan 

Base-emitter saturation voltage 
(NPN types) 

vBE(sat) 
(V) 

h FE= 25C 

I 

2 4 6 8 2 4 6 8 2 4 6 8 
1 0 1 K) I C ( A ) 

Base-emitter saturation voltage 
(PNP types) 

G - 4 8 9 8 
VBE(sat) 

( V ) 

10 

1 
8 

-j-

I 
h F E = 2 50 

2 4 6 8 2 4 6 8 2 4 6 8 
10 1 10 l c (A) 
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mim mm 

mmm nwmn 

Collector-base capacitance 
(NPN types) 

G - 4 , 8 9 7 
C C B O = = = : = = : : : : : = = z ~ = z i : 
(pF) . ' 

2 
10 

10 L — _ J _ L _ L I I I I I I J — 1 — L I M i l l 
2 4 6 8 2 4 6 8 

1 10 v C B ( v ) 

Saturated switching characteristics 
(NPN types) 

G - 4 8 9 6 

(ps) 

s N 

V c c = 30V 

s N 
*B1 
h F E IS 2 

^ ' A 
* - t s 

Collector-base capacitance 
. (PNP types) 

G - 4 8 3 8 
C C B O F — I I I ~l 1 1 1 H — I I r~ti~f~ 

( P F ) " : 

2 4 6 8 % « 6 8 
1 10 -vCB<v) 

Saturated switching characteristics 
(PNP types) 

G - 4 B J 9 

h F E = 2 50 
J0V v c c = -

50 
J0V 

i B 1 = i B2 

t f 

t s 

'on 

2 4 6 8 2 4 6 8 

1 10 I C ( A ) 
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