
















































































































































































































































































































































































































































































BF125 
NPN Silicon Epitaxial Planar Transistor 
for RF amplifiers and oscillators up to 100 MHz 

Black plastic package 50 B 4 
The case is impervious to light 
Weight approximately 0.1 g 
Dimensions in mm 

Maximum Ratings 

Collector emitter voltage 

Emitter base voltage 

Breakdown voltage of the 
screen diode 

Collector current 

Junction temperature 

Power dissipation at Tamb = 25 °C 

Static characteristics at T amb = 25 °C 

DC current gain 
at VeE = 10 V, le= 2 mA 
at VeE = 10 V, le= 7 mA 
at VeE = 2 V, le= 20 mA 

VeEo 

VEBO 

Vesoo 

le 

T; 

Ptot 

4¥ 2 

0,5 

-i 5 -.L _. s i 
.,__ . ' c 
f" ·-·E 

30 v 
4 v 
40 v 

30 mA 

125 oc 
3301 mW 

84 
90 (> 35) 
> 15 

Thermal resistance RthA < 0.31 °C/mW 
Junction to ambient air 
1 Valid provided the transistor is soldered onto a printed circuit board 

with 35 µm copper foil at a distance of a = 1.5 mm between copper foil 
and transi'stor. For different values of "a" see curve "Admissible power 
dissipati'on versus ambient temperature". 

Dynamic characteristics at T amb = 25 °C 
Screen electrode at emitter potentional, but grounded for RF 

Gain bandwidth product fr 450 MHz 
at VeE = 10 V, le= 5 mA 

Oscillation cutoff frequency 2 

Feedback capacitance 
at VeE = 10 V, le= 1 mA, f = 10.7 MHz 

Noise figure 
at VCE = 10 V, le= 2 mA, f = 100 MHz, 
RG = 60 Q, grounded base 

2 fmax = v fr 
8 :n: • fb' ·Cc 
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fmax 

-c,. 

F 

2.4 

0.3 

3 

GHz 

pF 

dB 



BF125 
y-Parameters 

Test conditions: VeE = 10 V, le= 2 mA, f = 500 kHz, grounded emitter 

Yie = (0.89 + j 0.08) mmho 
C1e = 25 pF 
IYrel = 0.9 µmho, ({J = - 90 ° 

IY1el = 70 mmho, rp = 0 ° 
Yoe = (4 + j 5.7) µmho 
Coe = 1.8 pF 

Test conditions: VeE = 10 V, le= 2 mA, f = 10.7 MHz, grounded emitter 

Yie = (1.2 + j 1.6) mmho 
C1e = 24 pF 
IYrel = 20 µmho, ({J = - 92 ° 

IY1el = 70 mmho, rp = - 6 ° 
Yoe = (4.5 + j 120) µmho 
Coe =1.8pF 

Test conditions: VcE = 10 V, le= 2 mA, f = 100 MHz, grounded emitter 

y;. = (10.8 + j 14) mmho 
C;e = 21 pF 
IYrel = 185 µmho, rp = - 95 ° 

IY1el = 65 mmho, rp = - 25 ° 
Yoe = (23 + j 1130) µmho 
Coe = 1.8 pF 

Test conditions: VeE = 10 V, le= 2 mA, f = 100 MHz, grounded base 

Yib = (70 - j 12.6) mmho 
-C;b= 21 pF 
IYrbl = 185 µmho, rp = - 85 ° 

IY1bl = 65 mmho, rp = 155 ° 
Yob = (23 + j 1130) µmho 
Cob = 1.8 pF 

The screen has to be grounded for RF. Smallest output and reverse 
capacitances are obtained with screen connected to emitter or base 
potential (see Fi'g. A ... C). 

The screen diode can also be used as damper diode in parallel to the 
output resonant circuit of a RF stage. In this case the screen terminal 
has to be connected to the cold end of the output circuit (see Fig. D). 
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mW 

BF125 
Admissible power dissipation 
versus ambient temperature 

BF 121-127 
400 ~------~---~ 

pF 

Input capacitance 
versus frequency 

BF125 
100 ~---~---~--~ 

I I 
C;e BO~c=BmA 

VcE=lOV 
Tamb=25°C 

\ I ~ 

60 t---+----+---+---+-<--+-+-+---~ 
6mA ~ 

20t--+--+ 1 1mA1----+--+---<t----T""~~_.., 
I 

0 r--+--------1 O.rA 

0.1 2 2 5 10 2 _, 
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s lOOMHz 

mA 

Common emitter 
collector characteristics 

BF 123, 125 
20~--~--~-~~-~ 

Tj = 25 °C 
18t--+--+--+--+-t--+--+--+--+-~~ 

~ 18 =200µA 
16r--f--t---j;;"4-J--=:J::;;:;;;;;~':'!":!''-1 

le Vi' 1--H 180...,_.., 

t 14 ~ 160 

I 12 140--1 

,0'1 

6 lt"'.J 80 

V" ....... -+--1~1"'--t--!--t--1"~6~0--1 

10 

-lfr 

Relative DC current gain 
versus collector current 

40 

20 v 

BF123,125 

VcE=lOV 
7 7j =25°c-+--+--+--+--+-+--l 

51---+---->---;1------+--+-t----+---i 
!ff Uc l 4 t---+--+---<t---+--+-+-1----+---< 

/ff(7mA)3 t--+--+-+---1--+--+--+--t---l 

t 2 

0.7~ 

0,5 t--+--+---lt--+--+--1-t---+---l 
Q4t--+--+---'t--+--+--l-t---+---l 
031--+--+---<I--+--+--+-+---+---< 

Q2t---+--+--,t---+--+--+-t----+---i 

0.1 I--+--+->--+--+--+-'"--'---' 
Q1 2 s 1 2 s 10 2 s 1 OOmA 

-le 



Real part of input 
admittance versus frequency 

mmho BF 125 
102~~~~-~~~-~~---n 

1-----1 Vcc=lOV 
1-----1 Tamb = 25 °C -+---+-+---+<r---+---r-t-HI 

r--t-t- lc·O.S mA ::;;;1 I 
! 

10-1 l--+--+--+-Hf--+--+--1-+i-+--+-~ 

10-2 ~+--+--~-+----+----+--~--+---+-~ 
0.1 2 , 2 , 10 2 , 100 MHz 

150 

200 

300 

----- f 

Forward transconductance 
characteristics 

BF 125 

90' 80' 70' 60' 

o· 

10. 

30' 

40' 

50. 

mmho 

BF125 
Imaginary part of input 
admittance versus frequency 

BF 125 
102 ---~--~~--~~ 

r-- Vcc=10V 
f-- Tomb= 25 °C -+---+--+++--+---+-++1 

1 " 
r---t-+.~~ ~2mA 

L 'L ::sJmA 

10-2 L--'---'--'-'-'---'--"-"-'-'-+--+-C..U 

2 f '"' 
10 2 

10 

0.1 ' , 4 10 2 , 100 MHz __ , 
Output admittance 
characteristics 

35 MHz 

T 

BF125 

10,7 MHz +-+--f--+-1 

10 
-9oe 
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BF127 
NPN Silicon Epitaxial Planar Transistor 
especially designed for use in TV IF amplifiers with forward AGC 

Black plastic package 50 B 4 
The case is impervious to light 
Weight approximately 0.1 g 
Dimensions in mm 

Maximum Ratings 

Collector emitter voltage 

Emitter base voltage 

Breakdown voltage of the 
screen diode 

Collector current 

Junction temperature 

Power dissipation at Tomb= 25 °C 

Static characteristics at T amb = 25 °C 

DC current gain 
at VeE = 10 V, le= 4 mA 

Thermal resistance 
Junction to ambient air 

VeEo 

VEBO 

Vesoo 

le 

Ti 

Ptat 

RthA 

f r1J, 
0,5 

-i 5 !+-
.L _' s I 

N~ .,,_. ·, c 
f" --·E 

30 v 
4 v 
40 v 

25 mA 

125 oc 
3301 mW 

80 (> 30) 

<0.31 °C/mW 

1 Valid provided the transistor is soldered onto a printed circuit board 
with 35 µm copper foil at a distance of a = 1.5 mm between copper foil 
and transistor. For different values of "a" see curve "Admissible power 
dissipation versus ambient temperature". 

Dynamic characteristics at Tomb = 25 °C 
Screen electrode at emitter potentional, but grounded for RF 

Gain bandwidth product 
at VeE = 10 V, le= 4 mA 

Feedback capacitance 
at VeE = 10 V, le= 1 mA, f = 10.7 MHz 

Max. available power gain 
at VeE = 10 V, le= 4 mA, f = 35 MHz 

Noise figure 
at VeE = 10 V, le= 4 mA, f = 35 MHz, 
RG = 100 Q, grounded emitter 
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fr 350 

-Cre 0.22 

GPmox 43.2 · 

F 3 

MHz 

pf 

dB 

dB 



BF127 
y-Parameters 

Test conditions: VeE = 10 V, le= 4 mA, f = 35 MHz, grounded emitter 

Yie = (5.4 + j 10) mmho 
C;e = 45 pF 
]Yrel = 48 µmho, rp = - 94 ° 

Operating Data as IF Amplifier 

IF stage with AGC, f = 35 MHz 

IOpF 22pF 

~ 
.J.. 

100 pF 

10 nF 

IY1el = 115 (> 75) mmho, rp = -21 ° 
Yoe = (30 + j 305) ftmho 
Coe= 1.4 pf 

-~GC 0 -25 v 

Power gain 
at le= 4 mA 

Gain control range 

Gp 26 dB 

60 dB 

The screen has to be grounded for RF. Smallest output and reverse 
capacitances are obtained with screen connected to emitter or base 
potential (see Fig. A ... C). 
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BF127 
Admissible power dissipation 
versus ambient temperature 

BF 121-127 

Gain bandwidth product 
versus collector current 

BF127 MHz 
500.------.--~---.--~---.--~---.---, 

f 400 lfr=10 v L 1--/J-11-r::-.J~~~--+\-+----+--=Tarmo=-=-2~5 _°C--1 

200 t+-----+--+--+-~+-+------t----+---+-----i 

100 l---+-+----+-+-~--T-+----+-+-----1 
\ 

'1-,_ 
O'--_J_ _ _[__J_ _ _[__J_ _ _[__J___J 

0 2 4 6 8 10 12 14 16mA 
~Ie 
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le 

I 

Common emitter 
collector characteristics 

-li:E 

Relative DC current gain 
versus collector current 

BF 121, 127 
10....--~-....-~~~~~~~ 

li:E=10V 
1j =25 °Ct--+---+--l--+--+-------lr--l 

lfflle l 5 t----+----+-t---+----+--<r--+---+--< 

IFE(4mA)4 t 3 i-+-----+----+-~ 

I I /hFE=72 L lhFE =80 typ 

0.71--1 _l 
o.5 t--+-t--+---+---+---+-I\--t-----+----l 
0.4 t---11--+-+-+--+--t--'Jl+----t----l 

0.3 l--+----+----,l--+---+-----1--ilr--+--I 

Q2t---+----+-l--+---+--11--+---+--i 

0.1 .___...____....__..___..___,__..___..__.......___. 
a 1 2 s 1 s 10 2 s 100mA 

-re 



dB 
+40 

+30 

- 10 

-20 

-30 

-40 

-50 

-60 

IF power gain versus 
automatic gain control voltage 

BF 127 

--i 

k".::: 

i 
i 

1-
1---/ 

Tamb=25°C 

f = 35MHz 

0 6 8 10V 

BF127 
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BF137 
NPN Silicon Epitaxial Planar Transistor 
for video output stages 

Metal case JEDEC T0-39 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tamb = 25 °C 
at Tc = 100 °C 

Junction temperature 

Storage temperature range 

Characteristics at T; = 25 °C 

DC current gain 
at VcE = 10V, le= 30 mA 

Collector saturation voltage 
at le = 30 mA, la = 6 mA 

Collector cutoff current 
at Vea= 100V 

Emitter cutoff current 
at VEB = 4 V 

Collector base capacitance 
at Vcao = 20 V, f = 500 kHz 

Gain bandwidth product 
at VcE = 10V, le= 20 mA, f = 50 MHz 

Thermal resistance 
Junction to ambient air 
Junction to case 

240 

Vcao 

VcEo 

VEao 

le 

Ptot 
Ptot 

T; 

Ts 

hFE 

VcE sat 

lcao 

IEao 

Ccao 

fr 

RthA 
RthC 

c 

""' gc.d 

"' ~:f max.9.4 ¢ 
c 
E 

max.0.5 ¢ 

160 v 

160 v 

5 v 

100 mA 

680 mW 
1.27 w 
175 oc 

-55. .. + 175 oc 

>25 

<1 v 

<10 nA 

<so nA 

2 pF 

95 MHz 

< 220 °C/W 
< 58 °C/W 



w 
2 

Admissible power dissipation 
versus temperature 

BF 137 

1.8 f---!--+--t---+--+---+--1--1-+---f 

0 100 200 'C 
~Tamb1Tc 

Relative DC current gain 
versus collector current 

BF 137 

I- ~fr= 10 y -t---+--+--1---+--+---l 

Tj = 25 'C 
hFEUcl s t--t---+--+--t--+---+--+-+---l 

hFEl30mA)' t--t---+--+--t--+---+--+-+---l 

r:~~ 

l 0,1 ~~~~~-~.......__..__....._ .... 

0,1 2 1 2 5 10 2 

--le 
s lOOmA 

mA 

BF137 
Common emitter 
collector characteristics 

BF 137 
50 .----~--~~-.----~-~~ 

10 

0 

y 

Tj=25'C 

I y-r- l l la=50µA 

,v 
I 

-r 
l 

0 10 20 30 40 

Contours of constant 
gain bandwidth product 

SOY 

BF 137 
10 ,----.-----,--~~~-~~.---~~ 

0 
0 10 20 30 40 50mA 

--Ic 
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BF198 
NPN Silicon Planar Transistor 
desi,gned for RF applications; low feedback capacitance, especially suited 
for AGC in emitter-grounded IF stages in TV sets. ' 

Black plastic case = T0-92 
T0-18 compatible. 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Base current 

Power dissipation at :r amb = 25 °C 

Junction temperature 

Storage temperature range 

Characteristics at T amb = 25 °C 

DC current gain 
at VeE = 10 V, le = 10 mA 

Base emitter voltage 
at Ves = 10 V, le= 4 mA 

Collector cutoff current 
at Vea= 40V 

Thermal resistance 
Junction to ambient air 

Veso 

VeEo 

Vrno 

le 

Is 

Ptot 

T; 

Ts 

leao 

RthA 

'je~ 
2.5 

JD 
"' ~ 
.~ 
E 

max.0.5¢ 1.25 

' 
40 v 

30 v 

4 v 

25 mA 

3 mA 

3001 mW 

150 oc 
-55 ... + 150 oc 

80 (> 27) 

750 mV 

< 100 nA 

<4201 °C/W 

1 Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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mW 
500 

200 

100 

0 

Feedback capacitance 
at Vea = 10 V, le= 1 mA, f = 1 MHz 

Gain bandwidth product 
at Vea = 10 V, le= 4 mA, I= 100 MHz 

Noise figure at Vea = 10 V, 
le= 4 mA, f = 35 MHz, RG = 100 Q 

y-Parameters (emitter grounded) 
at f = 35 MHz, Vea= 10V, le= 4 mA 

Input admittance 

Output admittance 

Input capacitance 

Output capacitance 

Forward transconductance 

Reverse transconductance 

Admissible power dissipation 
versus ambient temperature 
(see note on page 242) 

\ 
\ 
\ 

0 

BF 198, 199 

1 
\ 

100 
_________... T'a.mb 

200 °C 

mA 

BF198 
-c,. 0.22 

fr 400 

F 3 

g;. 4.5 

9oe 35 

C;e 40 

Coe 1.3 

]Yte] 105 
(f!fe -20° 

iYre] 45 
'Pre -95° 

Collector current 
versus base current 

pF 

MHz 

dB 

mm ho 

µmho 

pF 

pF 

mm ho 

µmho 

BF 198 
25~~~~~~~~-~.----i 

o~~~~~~~~-~~ 

0 3 4 5 mA 
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mmho 

BF198 
Forward transconductance 
.versus emitter current 

BF 198 
150 -~--~~----

'---+--+--1---+--'--'--+-+--+--'- Vea= 10 v 
~ f =35MHz 

17 ' Tamb=25°C 

T"' f---+--+--+->JL<+-lj_+--+-+--+-+-l\+-:\\1---1\+-+-+­

f'i 

rr 
OL-L__,___,---+-_L__i_.L___L_J__J___L__L_L__C_ 

0 10 15 mA 

--h 

AGC characteristics 

mA BF198 

20 ~'1-Vp-=-~6o-d-~/~-~~=i~6 -.~dB~1-a7~~~;;r~4-~-A 

18 f---+---+--<e-+--+-+-+-_l+--_l-+----+ f = 36.4 MHz 

Tamb=25oC 

2 IW 
oL't::D::t::±:::±:::t::l::t::±:::±::j:=i::::±j 

o 5 10 mv 
-Ji:E 
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Gain bandwidth product 
versus emitter current 

MHz BF 198 

500 --------~a-~-10'_v_'_ 

>----+---+--<-+----+-+-+--'-'---'- Tamb= 25 °C 

Ith f T 400 >--+-+-r-4-1\-+-f---+--+-'--'---'--'--'--l-J 

t 00 H+-+-l------+--\i-l-----1------l--l--l­

ll 
2 00 f--+--+-+--+---+-+---+lrl--+-l---l---+--1---l---+--

f\ 
100 f-+--+-t---+--+-f---+--+--"''-"'--1-----''---'--l--I 

~ 
o~__,__,_,___,__,_,_--'--'--'---'--"'---'--l-J 

0 5 10 15 mA 

--IE 



BF198 
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BF199 
NPN Silicon Epitaxial Planar Transistor 
designed for RF applications; low feedback capacitance, especially suited 
for emitter-grounded IF stages in TV sets. 

Black plastic case = T0-92 
T0-18 compatible. 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Base current 

Power dissipation at Tamb = 25 °C 

Junction temperature 

Storage temperature range 

Characteristics at T amb = 25 °C 

DC current gain 
at VeE = 10 V, le= 7 mA 

Base emitter voltage 
at Vea = 10 V, le= 7 mA 

Collector cutoff current 
at Vea= 40 V 

Thermal resistance 
Junction to ambient air 

Veao 

VeEo 

VEao 

le 

la 

Ptot 

T; 

Ts 

feao 

RthA 

·kf 
2.5 

f. "' Soi' 
·~ 

max.Q5¢ 1.25 

40 v 

25 v 

4 v 

25 mA 

2 mA 

3001 mW 

150 oc 

-55 ... + 150 oc 

88 {> 38) 

750 mv 

< 100 nA 

< 4201 oc;w 

1 Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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mW 
500 

R 400 

L, 
200 

100 

0 

Feedback capacitance 
at Vea = 10 V, le= 1 mA, f = 1 MHz 

Gain bandwidth product 
at Vea = 10 V, le= 5 mA, f = 100 MHz 

y-Parameters (emitter grounded) 
atf=35MHz, Vea=10V, /e=7mA 

Input admittance 

Output admittance 

Input capacitance 

Output capacitance 

Forward transconductance 

Reverse transconductance 

Admissible power dissipation 
versus ambient temperature 
(see note on page 246) 

BF 198,199 

"\j 

\ 
~ 
~ 
\ 
~ ]'.,,. 

0 200°C 

mA 

BF199 
-c,. 0.32 

fr 550 

gie 5 

goe 75 

Cie 45 

Coe 1.6 

IY1el 175 
'Pie -25° 

IYrel 65 
'Pre -95° 

Common emitter 
input characteristic 

pF 

MHz 

mm ho 

µmho 

pF 

pF 

mm ho 

µmho 

BF 199 
0.5 ~~~~~~~~~~~ 

VcE =10 V 
bmb = 25 oc I--+-+--+--+---+---+---< 

18 0.4 

L3~~ 
0.2 >--+-+--+----+---+---+--l---+-1--4----< 

0.1 l--+-+--+----+--+-+--t-+-1--+--4 
I/ 

vf/ 0 '--"--...1..........L-....... =.___L__l_L_L_J 

0 0.5 1 v 
-VBE 
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mA 

BF199 
Common emitter 
collector characteristics 

BF 199 
25~-~-~------~ 

k 2of----+---+--+-"""~=-----1 

I 15~--+--------+---

mA 
25 

10 

0 

2 

Collector current 
versus base current 

Vc£=10V 
Tamb=25°C 

kd 
V1 

v 
lL 

_LJ 
v 

IZ 
~ 
0 Ql Q2 0.3 

4 

_L1 

0.4 

-Ia 
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5 v 

BF 199 

0.5 mA 

mA 

Common emitter 
collector characteristics 

BF 199 
25~-~-~-~~-~-~ 

MHZ 

10 20 

-vc£ 

Gain bandwidth product 
versus emitter current 

30 v 

BF199 

1000 ~---~------~ 
lf:a= toV 
Tamb= 25 °C----'---'------1----l 

o~-~----'---.L-.---'----" 
O 5 10 15 20 25 mA 



Forward transconductance 
versus emitter current 

BF 199 mmho 
500~-~-~-~-~-~ 

1Ytel400 

\ta =10V 
f = 35 MHz --1r---+----t----1 

Tamb=25°C 

too~~ £ ~ 

_y 
2001---+--T-+---+----+-------I 

/-
100 _LJ 

rl-
o~-~-~-~-~-~ 

0 10 15 20 25 mA 

BF199 
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BF 240, BF 241 
NPN Silicon Epitaxial Planar Transistors 
designed for emitter-grounded AM and FM amplifier stages 

'*'' 2,5 

Black plastic case = T0-92 

JD 
T0-18 compatible. 

"' The case is impervious to light "' Weight approximately 0.18 g -~ 
Dimensions in mm 

max.0,5¢ 1,25 

Maximum Ratings 

Collector base voltage· Veao 40 v 

Collector emitter voltage VeEo 40 v 

Emitter base voltage VEBO 4 v 

Collector current le 25 mA 

Base current la 2 mA 

Power dissipation at Tamb = 25 °C Ptot 3001 mW 

Junction temperature T; 150 oc 

Storage temperature range Ts -55 ... + 150 oc 

Characteristics at T amb = 25 °C 

DC current gain 
at VeE = 10 V, le= 1 mA BF240 hFE 67 ... 220 

BF241 hFE 36 ... 125 

Base emitter voltage VaE 700 (650 ... 740) mV 
at Vea = 10 V, le= 1 mA 

Collector cutoff current leao < 100 nA 
at Vea= 20V 

Thermal resistance RthA < 4201 °C/W 
JuncHon to ambient air 

1 Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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MHz 

Collector base breakdown voltage 
at le= 10 µA 

Collector emitter breakdown voltage 
at le= 2 mA 

Emitter base breakdown voltage 
at h = 10 µA 

Gain bandwidth product 
at Veao = 10V, le =1mA,f=100 MHz 

Feedback capacitance 
at Vea= 10V, le= 1mA.f=1 MHz 

Noise figure (emitter grounded) 
at Vea= 10 V, "le= 1 mA 
GG = 5 mmho, f = 200 kHz 
Y G = (6.6 -j 3.3) mm ho, f = 100 MHz 

Output admittance 
at Vea= 10V, le= 1mA,f=10.7 MHz 
at Vea = 10 V, le= 1 mA, f = 470 kHz 

Gain bandwidth product 
versus collector current 

BF 240/241 
1000 T 

f = 100 MHZ --+--+---+----<--+-+--< 

700 f----t-+-+-t----t-:~-tll-~,_=T.10"'1V 
fr ;..-.j-: -t:: j ~ 

t~ 1500, 

300 f----t-+--+-+---+--+--+---+---i 

200 f----t-+--+-+---+--+--+---+---i 

100 ~~-~~~~~~~~ 
1 2 3 4 6 8 10 mA 

---re 

dB 
100 

40 

20 

0 

BF 240, BF 241 
V1aR)eao > 40 v 

V1aRJeEo > 40 v 

V1aR)Eao > 4 v 

BF 240 BF 241 

fr 430 400 MHz 

-c,. 0.27 pf 

F 
F 

9oe 
9oe 

1.5 (< 3.5) dB 
1.6 dB 

< 10.5 
< 8.3 

~tmho 
µmho 

Max. available power gain 
versus collector current 

BF 240/241 

f =10.; MHz 

Vca=lOV 

t=::§~ 

0 4 10 rnA 
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mmho 
200 

IY1el 

i 
100 

0 

pF 

BF 240, BF 241 
Forward transconductance 
at 10.7 MHz versus 
collector current 

BF 240/241 

\fa :3 ... 10 v 
~ f=10.7 MHZ 

i 
t 

I/__ 

i 
0 4 6 

Feedback capacitance 
at 10.7 MHz versus 
collector base voltage 

8 lOmA 

BF 240/241 
1 ~-r-~~~~~~-~ 

f = 10.7 MHz -+--+--t-+--t--+--< 

Ic=l..10 mA 
0.7 t---t---+--+--+---+----!--+-+----i 

0.2 1---t--+--+--+---+---l--+-+--< 

2 3 4 6 8 10 v 
-11:a 
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Forward transconductance 
at 100 MHz versus 
collector current 

mm ho BF 240/241 
200 .--~-~----,--~.-~ 

IYtel 

i 

pF 

f= lOOMHz 

'/ 

4 

Vca=lO~" 
.6-'_3V 

6 

-re 

Feedback capacitance 
at 100 MHz versus 
collector base voltage 
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Input admittance 
at 10.7 MHz versus 
collector current 
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BF 240, BF 241 
Output admittance 
at 10.7 MHz versus 
collector current 

BF 240/241 
100 .-----~.-----~~~~~~-~ 

f=10.7 MHZ 

~sv 

10 . .& 
rlL 

1'-------"'----'--~~~~~-~ 

pF 

1 3 4 6 8 10 mA 

-Ic 

Output capacitance 
at 10.7 MHz versus 
collector current 

BF 240/241 
5.-----~~~~~~~-~ 

f=10.7MHZ 

0 '-------"'----'--~-'--~~~-~ 
1 2 3 4 6 8 10 mA 

-Ic 

254 

µmho 

Output admittance 
at 100 MHz versus 
collector current 

BF 240/241 
10 3 .-----.----~~~~~~-~ 

f =100 MHZ 

10'----'----'--~-'--~~~-~ 

1 2 3 4 
-1c 

Output capacitance 
at 100 MHz versus 
collector current 

6 8 10 mA 

pF BF 240/241 
5 

f =100 MHZ 

2 

l{;a=3V 
sv 
10V 

0 1 3 4 6 8 10 mA 

-Ic 



BF 240, BF 241 

255 



BF 257, BF 258, BF 259 
NPN Silicon Epitaxial Planar Transistors 
for video output stages 
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BF 257, BF 258, BF 259 

mA 
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collector characteristics 
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BF 257, BF 258, BF 259 
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Collector saturation voltage 
versus collector current 

BF 257/8/9 
2 ~~~~~~~~~~~ 

ltEsat 

0 

mA 
100 

le 2 

1 10 

Ql 

j 

v / 
y~=5 
--+- l 

0 20 40 60 80 100mA 

Collector current versus 
base emitter voltage 

ltE :10 V 
Tamb=25oc 

0 

BF 257/8/9 

t 
1 
I 

0.5 
-VBE 

lV 

v 

Collector saturation voltage 
versus junction temperature 

BF 257/8/9 
5 ~~~~~~~~~~~ 

2 

0 

v 

0.4 

le =100mA 

18 =10mA 

0 100 

--~ 

I 

2oooe 

Base emitter voltage 
versus ambient temperature 

VeE=lOV 

le=30mA 

BF 257/8/9 

02 1--+-+--+--+--+---+---jl--t--+-~ 

0 L_J__L____L_L_J_____L_cl_J___.J__j 

o 100 200°c 
____..Tomb 

259 



BF 257, BF 258, BF 259 
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Output capacitance and 
feedback capacitance 
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NPN Silicon 
Power Transistors 
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BD 106, BD 107 
NPN Silicon Epitaxial Planar Power Transistors 
for use in AF output stages, available matched in pairs 

These transistors are subdivided into two groups A and B 
according to their DC current gain. 

Metal case SOT-9 
Collector connected to case 
Weight approximately 8 g 

A set of accessories No. 9 
will be delivered with each 
transistor on request. 
This set consists of: 
1 insulating washer No. 02 911 mica 
2 insulating bushes No. 02 321 polycarbonate 

Insulating washer No. 02 911 

Dimensions in mm 
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80106, 80107 
Maximum Ratings BD 106 BO 107 

Collector base voltage Vcso 36 64 v 

Collector emitter voltage VcEo 36 64 v 

Emitter base voltage Vrno 5 v 

Collector current le 2.5 A 

Power dissipation Ptot 11.5 w 
at Tc= 25 °C 

Junction temperature T; 175 oc 

Storage temperature range Ts - 55 ... + 175 oc 

Characteristics at T; = 25 °C BD 106A BD 106 B 
BD 107 A BD 107 B 

DC current gain 
at VcE = 2V, le= 0.5A hFE 0.5A 50 ... 150 100 ... 300 
at VcE = 2 V, le= 1.5A(BD106 only) hFE 1.5A > 0.7 · hFE 0.5A 
at VeE = 2 V, le= 1A(BD107 only) hFE 1A > 0.7 · hFE 0.5A 

Collector saturation voltage VcE sat <1 v 
at le = 2.5 A, Is = 0.25 A 

Collector cutoff current 
at Vcs = 32 V (BD 106) lcso 0.01 (< 0.5) µA 
at Vcs = 60 V (BD 107) /cso 0.01 (< 0.5) µA 

Gain bandwidth product fr 100 MHz 
at VcE = 10 V, le= 0.3 A, f = 50 MHz 

Collector base capacitance Ccso 25 pF 
at Vcso = 10 V, f = 1 MHz 

Thermal resistance RthC < 13 °C/W 
Junction to case 

The thermal resistance Rthe rises approximately 0.5 °C/W by insulated 
mounting using accessory set No. 9. 
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BD 106, BD 107 
Admissible power dissipation 
versus case temperature 
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versus pulse duration 

0 CIW BD 106, 107 
100 ~~-~-~-~-~~ 

'ihc 

t 10~+---+--.---J......-::::::-:t:f:?'~~--~ 
I o.s ~ 

X/L 
~ 0.05 ·• -

0.02-t-~-0.Dl-t- -
v=O _ 

..1. T_L _L 
0.1 '--~--+-----'---'------''-------' 

10-5 10-4 10-3 10-2 10-1 10 s 
-Ip 

Common emitter 
collector characteristics 

V1 .._._!..-l--+--t-6-t--t-"""'1 
Q8 f-til~'---j;~c__+--+--+--+--+--t---i 

Q6 1-1'-t--+-+--+--+--+--I 4 r-+---1 

0.4 v 
V1L-l--+--+-t-t--t--r-1 

0.2 v Ia= 2 mA 

0 L--'---'--'---+---+-~---~ 
0 2 3 5 v 

-VCE 



v 

Collector saturation voltage 
versus collector current 
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BO 135, BO 137 
NPN Silicon Epitaxial Planar Power Transistors 
for AF driver stages in hifi equipment and for push-pull output stages 
matched with BD 136/138 as complementary pairs. 

These transistors are available either as matched pairs or as complemen­
tary pairs BD 135 I BO 136 or BD 137 I BD.138. Matching condition: The 
typical ratio· of the DC current gain of a matched pair at IV cEI = 2 V, 
Itel = 150 mA is 1.3 (max. 1.6). 

Plastic case SOT-32 
Collector connected 
to metal base 
Weight approximately 1 g 
Dimensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Average collector current 

Peak collector current 

Power dissipation 
at Tc <60 °C 

Junction temperature 

Storage temperature range 

Characteristics at T; = 25 °C 

DC current gain 
at VcE = 2 V, le = 5 mA 
at VcE = 2 V, le= 150 mA 
at VcE = 2 V, le= 500 mA 
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BD 135, BD 137 
Base emitter voltage VaE <1 v 
at VeE = 2 V, le= 500 mA 

Collector saturation voltage VeE sat < 0.5 v 
at le= 500 mA, la = 50 mA 

Collector cutoff current 
atVea=30V leao < 100 nA 
at Vea = 30 V, Ti= 125 °C leao <10 µA 

Emitter cutoff current IEao < 10 µA 
at VEa ':= 5 V 

Gain bandwidth product fr 250 MHz 
at VeE = 5 V, le= 50 mA, 
I= 35 MHz 

Thermal resistance 
Junction to ambient air RthA < 100 °C/W 
Junction to metal base Rthe < 10 °C/W 
Metal base to heat sink Rthe!S <1 °C/W 
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metal base temperature 
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BD 135, BD 137 
Common emitter 
collector characteristics 
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Common emitter 
collector characteristics 
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80139 
NPN Silicon Epitaxial Planar Power Transistor 
for AF driver stages in hifi equipment and for push-pull output stages 
matched wi1h BD 140 as complementary pair. 

This transistor is available either as matched pair or as complementary 
pair BD 139/BD 140. Matching condition: The typical ratio of the DC 
current gain of a matched pair at /VcEI = 2V, Itel= 150 mA is 1.3 
(max. 1.6). 

max. 7.8 

Plastic case SOT-32 max. "" Collector connected ~ 

to metal base 0.88 c 0.5 
I 

.E 
Weight approximately 1 g i Dimensions in mm 

2,29 

ECB 

Maximum Ratings 

Collector emitter voltage VcER 100 v 
at RaE < 1 kQ 

Collector emitter voltage VcED 80 v 

Emitter base voltage VEBO 5 v 

Average collector current fcAV 0.5 A 

Peak collector current fcM 1.5 A 

Power dissipation Ptot 6.5 w 
at Tc< 60 °C 

Junction temperature T; 125 oc 

Storage temperature range Ts -55 ... +125 oc 

Characteristics at T; = 25 °C 

DC current gain 
at VcE = 2 V, le= 5 mA hFE >25 
at VcE = 2 V, le= 150 mA hFE 40 ... 160 
at VcE = 2 V, le = 500 mA hFE >25 
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80139 
Base emitter voltage VaE <1 v 
at VeE = 2 V, le= 500 mA 

Colle'Ctor saturation voltage VeE sat < 0.5 v 
at le = 500 mA, la = 50 mA 

Collector cutoff current 
at Vea = 30 V leao < 100 nA 
at Vea= 30V, T; = 125 °C leao < 10 µA 

Emitter cutoff current IEaO < 10 µA 
at VEa = 5 V 

Gain bandwidth product fr 250 MHz 
at VeE = 5 V, le= 50 mA, 
f = 35 MHz 

Thermal resistance 
Junction to ambient air RthA < 100 °C/W 
Junction to metal base Rthe <10 °C/W 
Metal base to heat sink Rthe!S <1 °C/W 
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80139 
Common emitter 
collector characteristics 
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BO 306, BO 307 
NPN Silicon Epitaxial Planar Power Transistors 
for use in AF output stages, available matched in pairs. 

These transistors are subdivided into two groups A and B according to 
their DC current gain. 

Plastic case SOT-32 
Collector connected 
to me'tal base 
Weight approximately 1 g 
Dimensions in mm 

Maximum Ratings 80306 

max.7.8 

max. @ 
0,88 

I 
c 
E 

i ... i _ ___. 
229 

ECB 

80307 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Vcao 36 64 

64 VcEo 36 

Collector current 

Power dissipation 
at Tc= 25 °C 

Ptot 

Junction temperature T; 

Storage temperature range Ts 

Characteristics at T; = 25 °C 

DC current gai'n 
at VcE = 2 V, le= 0.5 A hFEa.sA 
at VcE = 2 V, le= 1.5 A (BD 306 only) hFE 1.sA 
at VcE = 2 V, le= 1 A (BD 307 only) hFE 1A 

Collector saturation voltage 
at le= 2.5A, la= 0.25A 

Collector cutoff current 

VcE sat 

at Vea = 32 V (BD 306) lcaa 
at Vea = 60 V (BD 307) lcaa 

Gain bandwidth product fr 
at VcE = 10 V, le= 0.3 A, f = 50 MHz 

Collector base capacitance Ccaa 
atVcaa=10V,f=1 MHz 

Thermal resistance RthC 
Junction to metal base 
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collector characteristics 
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Relative DC current gain 
versus collector current 
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BOY 15, BOY 16 
NPN Silicon Epitaxial Planar Power Transistors 
for switching and amplifier applications 
in commercial electronic design 

These transistors are subdivided into three groups A, B and C according 
to their DC current gain. Type BDY 16 is available in groups A and B only. 

Metal case SOT-9 
Collector conne'Cted to case 
Weight approximately 8 g 

A set of accessories No. 9 
will be delivered with each 
transistor on request. 
This set consists of: 
1 insulating washer No. 02911 mica 
2 insulating bushes No. 02 321 polycarbonate 

Insulating washer No. 02 911 
20,6 

Dimensions in mm 
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max.19 

max.14.s• 

Insulating bush No. 02 321 



BOY 15, BOY 16 
Maximum Ratings BOY15 BOY16 

Collector base voltage Vcao 36 64 v 

Collector emitter voltage VcEo 36 64 v 

Emitter base voltage VEBo 5 v 

Collector current le 2.5 A 

Peak collector current fcM 4 A 
att < 100 ms 

Power dissipation Ptot 11.5 w 
at Tc= 25 °C 

Junction temperature T; 175 oc 

Storage temperature range Ts -55 ... +175 oc 

Characteristics at T; = 25 °C 
BOY 15A BOY 15 B BOY15 C 
BOY 16A BOY 16 B 

DC current gain 
at VcE = 2 V, le= 0.5 A hFE 50 ... 150 100 ... 300 200 ... 600 
at VcE = 2 V, le= 2.5 A hFE > 15 >25 >35 

Collector saturation voltage VcE sat <1 v 
at le = 2.5 A, la = 0.25 A 

Collector cutoff current 
at Vea = 30V(BOY15) lcao 0.01 (< 0.1) µA 
at Vea = 60 V (BOY 16) lcao 0.01 (< 0.1) µA 

Gain bandwidth product fr 100 MHz 
at VCE = 10V, le= 0.3A, 
f = 50 MHz 

Collector base capacitance Ccao 25 pF 
at Vcao = 10V, f = 1 MHz 

Thermal resistance RthC <13 °C/W 
Junction to case 

The thermal resistance RthC rises approximately 0.5 °C/W by insulated 
mounting using accessory set No. 9. 

Curves and characteristics of types BO 106 and BO 107 are valid analo­
gously for types BOY 15 and BDY 16. 
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2 N 3055 
Diffused NPN Silicon AF Power Transistor 
with excellent second-breakdown properties, 
for AF high power output stages, stabilizer 
circuits and power switches 

Metal Case JEDEC T0-3 
Collector connected to case 
Weight approximately 23 g 

A set of accessories No. 3 
wi'll be delivered with each 
transistor on request. 
This set consists of: 
1 insulating washer No. 02 311 mica 

0 
~ 

x .. 
E 

2 insulating bushes No. 02 321 polycarbonate 

max.27.2 

max.22.2~ 

Insulating washer No. 02 311 Insulating bush No. 02 321 

----28.2----

r·- -- -ffi 
_J:;~ 

I 1,5 

~ gr- ---r!Y-
l :;:_L- 0.04 ... 0.06 thick 

. --~ 

Dimensions in mm 
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2 N 3055 
Maximum Ratings 

Collector base voltage Vcao 100 v 
Collector emitter voltage 
at VaE = -1.5 V VcEv 90 v 
at RaE = 100 Q VcER 70 v 
at la =0 VcEO 60 v 
Emitter base voltage VEBO 7 v 
Collector current le 15 A 

Base current la 7 A 

Power dissipation at Tc = 25 °C Ptot 115 w 

Junction temperature T; 200 oc 

Storage temperature range Ts -65 ... +200 °C 

Soldering temperature at the pins Ti 235 oc 
for max. 10 s, at min. 1 mm distance 
between glass seal and joint 

Characteristics at Tc = 25 °C 

DC current gain 
at VcE = 4 V, le= 4 A hFE 20 ... 70 
atVCE = 4V, le= 10A hFE >5 

Collector saturation voltage VcE sat < 1.1 v 
at le = 4 A, la = 0.4 A 

Base emitter voltage VBE < 1.8 v 
at VcE = 4 V, le= 4 A 

Collector cutoff current 
atVcE = 100V, VaE = -1.5V ICEv <5 mA 
atVcE = 100V, VaE = -1.5V, Tc= 150°C lcEV < 30 mA 
at VcE = 30 V ICED < 0.7 mA 

Emitter cutoff current hao <5 mA 
at VEa = 7 V 

Collector emitter breakdown voltage 
at le = 200 mA, la = 0 V(aR)CEO > 60 v 
at le= 100 mA, -VaE = 1.5 V V1aR)CEV > 90 v 
at le= 200 mA, RaE = 100 Q V(BR)CER > 70 v 
Small signal current gain hie 15 ... 120 
at VcE = 4 V, le= 1A,f=1 kHz 

Gain bandwidth product fr 1.5 (> 0.8) MHz 
at VcE = 4 V, le= 1 A 

Thermal resistance RthC < 1.5 °C/W 
Junction to case 
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versus case temperature 
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Common emitter 
collector characteristics 
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2 N 3055 
Admissible collector emitter 
voltage versus 
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Admissible turnoff collector 
peak current versus emitter 
base voltage after turnoff 
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PNP Silicon Transistors 

293 



BC 160, BC 161 
PNP Silicon Epitaxial Planar Transistors 
for switching and amplifier applications 
These types are subdivided into three groups, -6, -10 and -16, according 
to their DC current gain 
These transistors are available either as matched pairs or as 
complementary pai 1rs BC 140/BC 160 or BC 141/BC 161 resp. 
Matching condition: The ratio of the DC current gains of a 
matched pair at IVcEI = 1 V, licl = 100 mA is less than 1.25. 

Metal case JEDEC T0-39 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Base current 

Power dissipation 
at Tamb = 25 °C 
at Tc = 60 °C, -VcE < 8 V 

Junction temperature 

Storage temperature range 

-Vcao 

-VcEO 

-VEaO 

-le 

-la 

Ptot 
Ptot 

T; 

Ts 

BC160 BC 161 

40 60 

40 60 

5 5 

0.1 

0.75 
3.2 

175 

-55 ... +175 

c 

max.9.4\6 

max.0.5 \6 

v 

v 

v 

A 

A 

w 
w 
oc 
oc 

Characteristics at T; = 25 °C BC 160-6 BC 160-10 BC 160-16 
BC 161-6 BC 161-10 BC 161-16 

DC current gain 
at -VCE = 1 V, -le= 0.1 mA hFE 
at -VcE = 1 V, -le= 100 mA hFE 

at -VcE = 1 V, -Jc= 1 A hFE 

Collector saturation voltage -VcE sat 
at -le= 1 A, -la= 100 mA 

Base emitter voltage -VaE 
at -VcE = 1 V, -le= 1 A 
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46 80 
63 100 
(40 ... 100) (63 ... 160) 
15 20 

0.6 « 1) 

1.0{<1.7) 

120 
160 
(100 ... 250) 
30 

v 
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Collector cutoff current 
at -VeE = 40 V 
at-VeE = 60V 
at -VeE = 40 V, T; = 150 °C 
at -VeE = 60 V, T; = 150 °c 

Collector emitter 
breakdown voltage 
at -le= 0.1 mA 
at-le= 50 mA (pulsed 200 µs, 1%) 

Emitter base 
breakdown voltage 
at -le= 0.1 mA 

Gain bandwidth product 
at -VeE = 10 V, -le= 50 mA, 
f = 20 MHz 

Collector base capacitance 
at -Veao = 10 V, f = 1 MHz 

Emitter base capacitance 
at -VEBo = 0.5 V, f = 1 MHz 

Thermal resistance 
Junction to case 
Junction to ambient air 

-leES 
-leES 
-leES 
-leES 

-V(BR)eES 
-V(BRJeEO 

-V(BR)EBO 

fr 

Ceso 

GEBO 

Rthe 
RthA 

BC 160, BC 161 
BC160 BC 161 

10 (< 100) - nA 
10 (< 100) nA 

10 (< 100) - µA 
10 (< 100) µA 

>40 > 60 v 
>40 > 60 v 

>s >s v 

>so MHz 

<30 pF 

< 180 pF 

<35 °C/W 
< 200 oc;w 

Switching Times at -le= 100 mA, -ls1=ls2=5 mA 
Turn-on time tan < 500 ns 
Turn-off time t0 11 < 650 ns 

Test Circuit for Switching Times 

to scope with 
t, :::15 ns 

Z;n =>100kll 

Rise time and fall time of input voltage < 15 ns, 
generator i'mpedance 50 Q. 
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BC 160, BC 161 
Admissible power dissipation 
versus temperature 
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Admissible power dissipation 
versus temperature 
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DC current gain 
versus collector current 
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BC 160, BC 161 
Common emitter 
collector characteristics 

BC 160, 161 
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BC 160, BC 161 
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BC192 
PNP Silicon Epitaxial Planar Transistor 
for switching and amplifier applications 

Metal case JEDEC T0-18 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Base current 

Power dissipation 
at Tomb= 25 °C 
at Tc = 25°C 

Junction temperature 

Characteristics at T; = 25 °C 

DC current gain 
at-VcE = 5V, -le= 50mA 

Collector saturation voltage 
at -le = 50 mA, -la = 5 mA 

Collector cutoff current 
at-Vea= 20 V 

Collector base capacitance 
at -Vcao = 10 V, f = 1 MHz 

Gain bandwidth product 
at -VcE = 5 V, -le= 50 mA 

Thermal resistance 
Junction to ambient air 
Junction to case 

300 

-Vcao 

-VcEO 

-VEao 

-le 

-la 

Ptot 
Ptot 

T; 

hFE 

-VcEsot 

-lcao 

Ccao 

fr 

RthA 
RthC 

c 

max. 
s,~ 

""" I 
~ ui i 

max.S.8!1) 

max.051j) 

25 v 
25 v 
5 v 
500 mA 

100 mA 

0.4 w 
1.8 w 
200 oc 

60 ... 180 

< 0.25 v 

10 (< 100) nA 

12 pF 

>100 MHz 

< 440 °C/W 
<97 °C/W 
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Admissible power dissipation 
versus temperature 
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0.2 

20 I 
-18 ' 0.1 mA 

Tj ' 25 "C 7 
0 ~~~~~~~----~ 

nA 
105 

10 

0 10 20 v 
--\fr 

Collector cutoff current 
versus junction temperature 

v 
L 

vi 
0 

BC 192 

17 
JLJ 
~ 

JL 
_LJ 
v 

v 
~ 

100 
-rj 

-lta=20V 

200 ·c 
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BC 250, BC 260 
PNP Silicon Epitaxial Planar Transistors 
for switching and amplifier applications 

The transistors are subdivided into three groups A, B and C according to 
their DC current gain. 

1td 
2.5 

~ 
max.Q5¢ t25 

BC250 
Green plastic package= T0-92, 
T0-18 compatible. 
The case is impervious to light. 
Weight about 0.18 g 
Dimensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tamb = 25 °C 

Junction temperature 

Storage temperature range 

-Vcao 

-VcED 

-le 

Ptat 

T· I 

Ts 

c 

max.0.5¢ 

BC260 
Metal case JEDEC T0-18 
Collector connected to case 
Weight about 0.35 g 
Dimensions in mm 

20 v 

20 v 

5 v 

100 mA 

BC250 BC260 

3001 300 mW 

150 175 oc 

-55 ... +150 -65 ... +175 oc 

1 Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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mW 
500 

400 

P101 

1300 

200 

100 

0 

Characteristics at Ti = 25 °C 

DC current gain 
at -VeE = 1 V, -le = 1 mA 

Collector saturation voltage 
at -le = 30 mA, -la = 3 mA 

Collector cutoff current 
at -Vea= 15 V 

Emitter cutoff current 
at-VEB = 4 V 

Gain bandwidth product 
at -VeE = 5 V, -le = 10 mA, 
f = 100 MHz 

Collector base capacitance 
at-Veao = 10V, f = 1 MHz 

Emitter base capacitance 
at -VEBo = 0.5 V, f = 1 MHz 

Thermal resistance 
Junction to ambient air 
Junction to case 

Admissible power dissipation 
versus ambient temperature' 

BC 250 

\ 
\j 

\J 
\;] 

\ 
~ 

b.. 

hFE 

RthA 
Rthe 

0 100 
________..Tomb 

200°c 

BC 250, BC 260 
BC 250A BC 250 B BC250 C 
BC 260A BC 260 B BC260C 

35 ... 100 80 ... 250 200 ... 600 

-VeE sat 0.4 v 

-leao < 100 nA 

-hao < 100 nA 

fr 180 MHz 

Ceao 3 pF 

GEBO 12 pF 

BC250 BC260 

< 4201 < 500 °C/W 
< 200 °C/W 

Admissible power dissipation 
versus temperature 

mW BC260 
500 

400 l--+--+--+---+--+-+--1-1---1------< 

Plot 

r 300 ..--.-..""J-)\..~"'\J-i--i--i-......l-~-th-'--C=-20-'--0-"C-'-/W---1 
200 l--+--+---+~~l--+--+-~1-\...,___,_-l-_J 

~\ 
01--~~~_,_~~~-~~ 

0 100 200°c 
-Tamb•Tc 

' Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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-le 

r 

I 

BC 250, BC 260 
· Common emitter 
collector characteristics 

mA BC 250,BC 2SO 
10 

8 

6 

4 

2 

0 

60 lL r---ll--+--+---+~t----+--~sor-+------1 

_l _L 

If/ 
lL: 
" 30 

v 
'f 20 

v 
7 
~ -la=lOµA 

Tj =25'C 

0 

Collector cutoff current 
versus junction temperature 

2V 

nA BC 250, BC 260 
10 5 

11 v 
10 ZI 

'7 
0 

304 

/ 
V" 

1/ 
Zl 

v1 
LJ 

100 
-ri 

-Ve8 =15V 

200 'C 

mA 
102 

-le , 

110 

10-I 

10 

0.1 

Collector current versus 
base emitter voltage 

BC 250, 260 

-Ve£= SV 
Tomb =25°c 

0 

l7 
ii 

I 

I 

0,5 

--19£ 

Relative DC current gain 
versus collector current 

17 

1 v 

BC 250,260 

-lfai-=1V 
1j =2s 0 c 

H ~ l'J 
~ 

0.1 2 2 s 10 2 s 100 mA 
--Ic 



BC 250, BC 260 
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BC 251 ... , BC 261 . .. , BC 307 ... 
PNP Silicon 'Epitaxial Planar Transistors 
for switching and amplifier applications 

The transistors are subdivided into three groups A, B and C according to 
their current gain. BC 256 and BC 266 are available in groups A and B 
only. BC 253, BC 263 and BC 309 are low noise types. 

"'· ~ 
.~ 
E 

'*v 2.5 

max,Q5~ 
Jt1 

125 

BC 251, BC 252, BC 253, BC 256, 
BC 307, BC 308, BC 309 

Green plastic package= T0-92, 
T0-18 compatible. 
The case is impervious to light 
Weight approximately 0.18 g 
Di'mensions in mm 

Maximum Ratings 

Collector emitter voltage 

Collector emitter voltage 

EmiUer base voltage 

Collector current 
Peak collector current 

Base current 
Base peak current 

Power dissipation 
at Tamb = 25 °C 

Junction temperature 

Storage temperature range 

-VcES 

-VcEO 

-VEBO 

-le 
-lcM 

-Is 
-/sM 

Ptot 

T; 

Ts 

c 

"' ~ max.5.80 

·~ 

max.0.5~ 

BC 261, BC 262, BC 263, BC 266 

Metal case JEDEC T0-18 
Collector connected to case 
Weight approximately 0.35 g 
mmensions in mm 

BC 251 BC 252 BC 256 
BC 261 BC 253 BC 266 
BC307 BC262 

50 

45 

5 

100 
200 

50 
100 

T0-92 

3001 

150 

BC263 
BC308 
BC309 

30 

25 

5 

100 
200 

50 
100 

64 

64 

5 

100 
200 

50 
100 

T0-18 

300 

175 

v 
v 
v 
mA 
mA 

mA 
mA 

mW 

oc 
-55, .. +150 -55 ... +175 °C 

1 Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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BC 251 ... , BC 261 ... , BC 307 ... 
Characteristics at T amb = 25 °C Current gain group 
h-Parameters at -VeE = 5 V, 
-le = 2 mA, f = 1 kHz A B c 
Small signal current gain hie 220 330 600 

(125 .. 260) (240 .. 500) (450 .. 900) 

Input impedance h;e 2.7 4.5 8.7 
(1.6 .. 4.5) (3.2 ... 8.5) (6 ... 15) kQ 

Output admittance hoe 18 (< 30) 35 (< 60) 60(< 110) µmho 

Reverse voltage transfer ratio hre 1.5 · 10-4 2· 10-4 3-10-4 

DC current gain 
at -VeE = 5 V, -le= 0.01 mA hFE 90 150 270 
at -VeE = 5 V, -le= 2 mA hFE 170 290 500 
at -VeE = 5 V, -le= 100 mA hFE 1201 2001 4001 

Collector saturation voltage 
at-le= 10 mA, -Is = 1 mA -VeE sat <o.3 v 
at -le= 100 mA, -Is = 5 mA -VeEsat 0.51 v 

Base saturation voltage 
at-le= 10 mA, -Is= 0.5 mA -VsE sat 0.7 v 
at -le= 100 mA, -Is= 5 mA -VsE sat 0.851 v 

Base emitter voltage -VsE 0.62 
at -VeE = 5 V, -le = 2 mA (0.55 ... 0.7) v 

BC252 BC251 BC256 
BC253 BC261 BC266 
BC262 BC307 
BC263 
BC308 
BC309 

Collector cutoff current 
at -VCE = 25 V -feES 2 (< 15) nA 
at-VeE = 45 V -feES 2 (< 15) nA 
at-VeE=64V -ICEs 2 (< 15) nA 
at -VeE = 25 V, Tj = 125 °C -ICEs <4 µA 
at -VeE = 45 V, Tj = 125 °C -feES <4 µA 
at -VeE = 64 V, T; = 125 °C -ICES <4 µA 

Collector emitter 
breakdown voltage 
at -leEs = 10 µA -V[SR)eES > 30 >50 >64 v 
at -leEO = 2 mA -V1sR)eEO >25 >45 >64 v 

Emitter base breakdown -V(SRJESO >5 >5 >s v 
voltage at -/EBO = 10 µA 

1 not valid for BC 253, BC 263 and BC 309 
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BC 251 . .. , BC 261 ... , BC 307 ... 

mW 

Gain bandwidth product 
at -VeE = 5 V, -le= 10 mA, 
f = 50 MHz 

Collector base capacitance 
at -Veso = 10 V, f = 1 MHz 

Emitter base capacitance 
at -VEBO = 0.5 V, f = 1 MHz 

BC 251, BC 252, BC 256, BC 261, 
BC 262, BC 266, BC 307, BC 308: 

Noise figure 
at -VeE = 2 V, -le= 0.2 mA, 
RG = 2 kQ, f = 1 kHz 

BC 253, BC 263 and BC 309: 

Noise figure 
at -VeE = 2 V, -le= 0.2 mA, 
RG = 2 kQ, f = 1 kHz 

Noise figure 
at -VCE = 2 V, -le = 0.2 mA, 
RG = 2 kQ, f = 30 Hz ... 15 kHz 

Thermal resistance 
Junction to case 
Junction to ambient air 

Admissible power dissipation 
versus temperature 

BC261... 
500~~~~~~~~~~~ 

400 l---l----l---+---l--+--1~!--+-+-­

Ptot 

1300 >-+i'\....l~~i--+--l-1..+---~-hCL:-20L0-o0-'---W 
200 L_l_-----'-"_Jl\.----"-'-__,_-'-r\---'-'-_,_-'--

1K r\ 
100 L-j__-1----1-----'------'------"""1..____j-\.-1--~ 

)RthA = 500 °C/W "!-.. 

~ 

mW 
500 

400 
P101 

1300 

200 

100 

fr 130 MHz 

Cesa pF 

12 pF 

F < 10 dB 

F dB 

F 2 (< 4) dB 

T0-92 T0-18 
Rthe < 200 °C/W 
RthA < 4201 < 500 °C/W 

Admissible power dissipation 
versus ambient temperature 1 

BC 251...,BC 307 ... 

['\ 
I\ 

\ 
~ 
~ 
~ 

I\. 0 0 
o- Tamb,1(;100 200°C 0 - TamblOO 

1 Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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BC 251 ... , BC 261 ... , BC 307 ... 
Pulse thermal resistance 
versus pulse duration 

BC 261 ... OCJW 
103 .--.---,-...,...--,--.,--..,..---,,...-, 

V.r-v-=--tO--+--+-~ : 
10-1 ~~~~-l~~l~J__J_~ 

10-6 10-5 10-4 10-3 10-2 10-1 1 10 102 s 

µA 
10 3 

-Ia 2 I 102 

5 

10 

1 

Common emitter 
input characteristic 

BC 251.... BC 261. • BC 307 .. 

-VcE =5 V 
Tamb=25 oc 

I 

1 
~ 

0 0.5 1 v 
- -VaE 

Pulse thermal resistance 
versus pulse duration 

0 C/W BC 251. .. , BC 307 .. 
10 3 .---,-----,-...,...--,--.,--,---,,...----, 

10-1 '----+---'--'----'--.I---'---'---' 
10-6 10-5 10-4 10-3 10-2 10-1 1 10 10 2 s 

------ Ip 

Collector current versus 
base emitter voltage 

mA BC 251. ... BC 261..., BC 307. .. 
10 2 .---..-...,...-~-,--,...--.-.....-.--,.---,,...,..., 

-lfr:SV/L I J_ I 
-typical 

--limits if 1 
at bmb=25°C '/ / 

-! c 2 r--+--+---+--+---+------+----+--<1-+ji_ -+------< I 10 >--+---+--+-2--+-5 o-+-c~..,.._11__,..._j -1 +-<T ---< 

I/ I I I 

I d 

t-50 °C 

1 
l Tl 

10-l .___.___.__...__...__..__."--Ll-'-'--'--'---' 
0 0.5 1 v 
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BC 251 . .. , BC 261 . .. , BC 307 ... 
DC current gain 
v,ersus collector current 

Group A 
1000 ~--~--~--~--~ 

-lfr:SV 
100 -- typical 

--limit 
500 at Tam!f25 °C 

50 ,__ _ _.,._,_,..~--+----+-----l 

40 1----""7'"---+----+------+-----l 

10'----'----'----'----' 
10-2 10-1 10 102mA 

1000 

700 

500 

t 300 

I 200 

100 

70 

50 

40 

30 

--le 

DC· current gain 
versus collector current 

Groupe 

-lfr:SV 

100°c .......-1 ~ 
~ ......-1 ~ 

.......-"i v 
~-

!-"" 2s 0 c /j v ', 
~ v \ 

/ 
P" .::So•c 

-- typical 
--limit 

at Tam!f 25 °C 

Qi -,. 

10 
10-2 10 

--le 
102 mA 

310 

DC current gain 
v,ersus collector current 

Group B 
1000 

-VeE=5V 
700 

500 

hFE 400 

1'00 

200 

100 

70 

50 

40 

30 

20 

10 ,_ __ _,_ __ _,_ __ ....._ __ _. 

10-2 10-1 10 102 mA 

µA 
100 

-le BO 

I 60 

40 

20 

0 

--le 

Common emitter 
collector characteristics 

BC 253,263,309 

r 0.58 v 

0.57 

i°-56 

055 

-!iie0.54V 

l l l 
0 2 4 5V 



BC 251 ... , BC 261 . .. , BC 307 ... 

mA 

Common emitter 
collector characteristics 

BC 251..., BC 261..., BC 307. .. 
100 r---r--r--r-.-j.-----rY-----c,_=r-.-:-1 m~A-:---

V .__ o.s 

20 l'JIL 02 

'If -Ia IT 
OL-'--'--"--"---"---'---~~~ 

mA 

10 

4 

0 

0 1 2 v 
------lf:E 

Common emitter 
collector characteristics 

BC 251. .. ,BC 261 ... ,BC 307. .. 

-lfi£~0.675V 

V" p.67 

Q_s6 

p.65 

~.64 

0.63 

!1&_2 ~ 9]0 

0 2 3 4 5V 
--lfr 

mA 

10 

-le 8 

4 

0 

Common emitter 
collector characteristics 

BC 251...,BC 261. .. ,BC 307. .. 

v BOµA 

rr 70 

60 

v 50 

II 40 

30 

20 

tal101A 

0 1 
--- -lfr 

Common emitter 
collector characteristics 

2V 

mA BC 251, 256, 261, 266, 307 

100 1 A7o.s[7o:B/6.7 

IA _L V kP.6 

vr i--r-1 
20 W---+--+--+--6-1-"-""Hf--l_/a = 0.1mA 

~ 
OL-...L-.L-.L-_L_J___j____L___L___j___ 

0 10 20 30 40 50V 
--lfr 
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BC 251 . .. , BC 261 . .. , BC 307 ... 

mA 

Common emitter 
collector characteristics 

BC 252,253, 262, 263,308,309 
100 -~~~~~-~-~~~ 

µA 
100 

-le 80 

40 

20 

0 

10 
- -lfr 

20 v 

Common emitter 
collector characteristics 

BC 253,263,309 

I 1.4µA 

II' 1.2 

1 

0,8 

0.6 

0.4\---

-18 Jo.2_r 

0 2 3 4 5 v 
--lfr 

312 

mA 
1 

-le 0.8 

I 0.6 

0.4 

02 

0 

mA 
1 

0.4 

0.2 

0 

Common emitter 
collector characteristics 

BC 253, 263, 309 

0 

10.5µA 

9,5 

8.5 

7.5 

6.5 

5.T 

4,5 

3,5 

~5 
-la =15µA 

l j 
2 3 4 
--IC£ 

Common emitter 
collector characteristics 

5V 

BC 253, 263, 309 

1).62V 

.61 

o.fil 

]0,59 

-iar 0,158 vi 

0 5V 



BC 251 ... , BC 261 . .. , BC 307 ... 

v 

Collector saturation voltage 
versus collector current 

BC 251. .. , BC 261.... BC 307. .. 

o.5 T T -le!-18 =20 
--t_ypical 
--limits 

at Tamb=25 "C T 
.i 

-'frso9-4 I 

I 0.3 1---+--+---+-+~-+---+-1-'---i.~----i 
I 

-50J°C 
o~~~-~~~~~~~~ 

0.1 2 2 5 10 2 

---le 
s 100 mA 

Collector base capacitance, 
Emitter base capacitance 
versus reverse bias voltage 

pF BC 251...,BC 261...,BC 307. .. 
20~~--~~~~--~~ 

18>----+--+-----<l-----+--+----i 

Ceao 
Crno 16 1-----+--+----t----+--t-----< 

0 L----1---~-~__, __ ~_;_-~ 
0.1 10V 

- -lf:ao, -VEBO 

Base saturation voltage 
versus collector current 

V BC 251. . ., BC 261..., BC 307. .. 
1~~~-~~~~~~~~ 

-lel-18=20 ~ 

i-ro:c i-1:/'7 
~~ ~ 

0.4 f--+----+-f--+----+-11--+--+---1 

0,2 t----+----+-1---+----+----<l--+-----+---I 

--typical 
--limits 

at Tomb= 25 °C 
0 ~~~--~~---+~~~~~ 

0.1 2 2 s 10 2 s 100 mA 
--le 

Gain bandwidth product 
versus collector current 

MHz BC 251.., BC 261.., BC 307. .. 
103~~~~~~~~-~~~ 

T,,mb =25oC 

10 ~~---+~~~---+___,-+------+~ 
0.1 2 2 s 10 2 s 100 mA 

---le 
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BC 251 . .. , BC 261 ... , BC 307 ... 
Relative h-parameters 
versus 
collector current 

BC 251..., BC 261..., BC 307 ... 
10 2 ~~~~~-~~~~ 

h.[-lel' 

h.[-fc=2mf.Jl---+--~f--+-l--<--+---4--+-+-l 

1·'. ,___....,,......:__,~_......, _____ ......... 

" 

N 

hLJe -~E=SV 
Tamb=25oC 

10-1 ~~-~~~~--~ 
10-1 2 1 2 lOmA 

--le 

Noise figure 
versus collector current 

dB BC 253, 263, 309 

20 1 -~E:SV lL 
18 f = 12 0 Hz --+--++-+-+1---#1---t---+-lr--r---i 

Tamb =25oc j 

IF 
16 R~ =\M'd__100.°<8'f 10kf1_ lkff_l/j_ 

14 If rr 
50~11 J_ lL ~ 

12 \ 7 -;/_ 
10 l--+-\--\+v-11-+--+,1-l+J -+--CHl f---'/f--t--1 

8 1--t-\-*'"H---+-1!-+-+-I--++'+--+-1 
6 l--lflX'---T-+'<~ct+--1-+---+-H'--t-.~fft-t--t-i 
4 l-f-+r\--i...L<+-N-?-li'!"".Lt.-1F--*-++-+-I 

~LT 
o~~~~~~~~~~ 

10-3 10-2 10-1 1 10 mA 
--le 

314 

2 

he[-~E) 

he[-~E=5V) 

r·5 

1 

0.5 

0 

Relative h-parameters 
versus 
collector emitter voltage 

BC 251..., BC 261..., BC 307 ... 

7i;~-j 
h,. t-+-

I-+-
_l J,,.-f"'" 

Vi 
Li 
.'\ v 
\V 

~ ~ h,. 

~ 0'" L 
N J. v 

noe 

-le=2mA 
Tomb =25oc 

0 10 20 30 v 
--~E 

Noise figure 
versus collector current 

dB BC 253, 263,309 
20~-~--~-~~~ 

-~E=SV 

18 f=lkHz 

10-2 10-1 1 lOmA 
--le 



BC 251 . .. , BC 261 ... , BC 307 ... 
Noise figure 
versus collector current 

dB BC 253, 263, 309 
20~-~---~~~~~ 

-Vc£=5V 

18 f = 10 kHz +--+-+-+--+-t-t-t---1 

F 16~-~--+---+--+--t-~--.+--t--+lf~l--i 

I :: 1---+-1----+--+-R-+G=_l_,_~_,(l<cf-rr--+---++i-+P_10_°!'f-l(l 

8 

6 

4 

~ 0 Lt'."'"'"t:-:t::-±:-:::±:JLl_L_Ll__LJ 
10-3 10-2 10-1 1 10 mA 

dB 
20 

18 

F 16 

t 14 

I 12 

10 

8 

6 

4 

0 

----- -I c 

Noise figure 
versus frequency 

BC 253, 263, 309 

TT T 
-\fr=S V 
-le =0.2mA 

RG= 2 k0 

Tamb=2soc 

r\ 

\ 

~ 
1 

10-2 10-1 1 10 _, 

dB 

20 

18 

Noise figure versus 
collector emitter voltage 

BC 253,263,309 

-/c=02mA 

RG= 2k0 

r = lkHz 

F 16 Tamb=25oc 

I 14 

12 

10 

8 

6 

4 l--+----+--t--1--+---+---+--+---I 

o-~--+~~-~~--+-~ 

0.1 2 5 1 2 5 10 2 

--Ve£ 
, lOOV 

nA 
104 

10 

Collector cutoff current 
versus ambient temperature 

~ 

.L 
v 

BC 251..., BC 261..., BC 307 ... 

)' 
/ 

L1 
lL1 v 
~ L 

~ v ' 

lL! 
_L_ Test voltage-\{;80: 

equal to the given 
maximum value.Yc£o 

--typical 
--maximum 

100 
-----Tj 

200 °C 
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BC 327, BC 328 
PNP Silicon Epitaxial Planar Transistors 
for switching and amplifier applications. Especially suitable for AF-driver 
stages and low power output stages. 
These types are subdivided into three groups -16, -25 and -40, according 
to their DC current gain. 
These transistors are available as complementary pairs BC 327/BC 337 or 
BC 328/BC 338. Matching conditions: The ratio of the DC current gains 
of a matched pair at IVeEI = 1 V, l!cl = 100 mA is less than 1.41. 

'jlf~ 
2.5 

Green plastic package =T0-92, 

~ T0-18 compatible. ''" !::! 
The case is impervious to light. .~ 
Weight approximately 0.18 g E 

Dimensions in mm 

max.Q5¢ 1.25 

Maximum Ratings BC327 BC328 

Collector emitter voltage -VeES 50 

Collector emitter voltage -VeEO 45 

Emitter base voltage -VEBo 

Collector current -le 

Peak collector current -feM 

Base current -IB 

Power dissipation P101 

at Tamb = 25 °C 

Junction temperature Ti 

Storage temperature range Ts 

Characteristics at T amb = 25 °C 

DC current gain 

BC327-16 
BC328-16 

at -VeE = 1 V, -le= 100 mA 

at -VeE = 1 V, -le= 300 mA 

hFE 160 
(100 ... 250) 

hFE 130 

30 v 

25 v 

5 v 

800 mA 

A 

100 mA 

625 mW 

150 oc 

-55 ... + 150 oc 

BC 327-25 BC 327-40 
BC 328-25 BC 328-40 

250 
(160 .. .400) 
200 

400 
(250 ... 6130) 
320 

Thermal resistance 
Junction to ambient air 

< 200 °C!W 

1 Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 

316 



Collector cutoff current 
at-VcE=25V 
at-VcE = 45 V 
at -VcE = 25 V, Tamb = 125 °C 
at -VcE = 45 V, Tamb = 125 °C 

Collector emitter breakdown 
voltage at -le = 10 mA 

Collector emitter breakdown 
voltage at -le = 0:1 mA 

Emitter base breakdown 
voltage at -IE = 0.1 mA 

Collector saturation voltage 
at -le = 500 mA, -la = 50 mA 

Base emitter voltage 
at -VcE = 1 V, -le= 300 mA 

Gain bandwidth product 
at -VcE = 5 V, -Jc= 10 mA 
f = 50 MHz 

Collector base capacitance 
at-Vac = 10V, f = 1 MHz 

-ICEs 
-lcEs 
-lcEs 
-ICES 

-V(BR)CEO 

-V(BR)CES 

-V(BR)EBO 

-VcEsat 

-VaE 

fr 

Ccao 

BC 327, BC 328 
BC327 BC328 

2 (< 100) nA 
2 (< 100) nA 

<10 µA 
<10 µA 

> 45 > 25 v 

> 50 >30 v 

>5 v 

<0.7 v 

< 1.2 v 

100 MHz 

12 pF 
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w 
1 

mA 

BC 327, BC 328 
Admissible power dissipation 
versus ambient temperature 
(see note on page 316) 

BC327,328 

100 200°c 

Collector current 
versus base emitter voltage 

BC327,328 
103 ~-~--~~---~ YIH 2soc v" 

1 1so0Cf[1 kooc,V 

-t 102

2
' ~===:1-_jl::::/ :'=_ -L_ty'-pi-ca'---1 -'--I _ ---limits 

I li7 at Tamb=25°C 
10 ,__4---4--..~---.J!-4----1---....---' 

; 

10-1 0 

318 

I 
I 

j I 

I 7 

2 v 
--.J/aE 

Pulse thermal resistance 
versus pulse duration 

0 c1w Be 327, 328 
10 3 ~---~~----~ 

10 

Hv=*rt 
{_~ ~[ 

10-1 '--'---''---'---L--'---'--'---' 
10-6 10-S 10-4 10-3 10-2 10-l 1 10 102s 

nA 

-----tp 

Collector cutoff current 
versus ambient temperature 
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DC current gain 
versus collector current 
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BC 327, BC 328 
Common emitter 
collector characteristics 
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collector characteristics 
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collector characteristics 
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Base saturation voltage 
versus collector current 
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BC 360, BC 361 
PNP Silicon Epitaxial Planar Transistors 
for switching and amplifier applications 
The type BC 360 is subdivided into three groups, -6, -10 and -16, the 
type BC 361 into two groups, -6 and -10, according to the DC current 
gain .. 
These transistors are available either as matched pairs or as complemen­
tary pairs BC 340/BC 360 or BC 341/BC 361 resp. Matching condition: The 
ratio of the DC current gains of a matched pair at IVcEI = 5 V, lld = 50 mA 
is less than 1.25. 

Metal case JEDEC T0-39 
Collector connected to case 
Weight about 1 g 
Dimensions in mm 

Maximum Ratings 

Co,llector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Base current 

Power dissipation 
at Tamb = 25 °C 
at Tc = 25 °C 

Junction temperature 

Storage temperature range 

Characteristics at T; = 25 °C 

DC current gain 
at -VcE = 5 V, -le= 0.1 mA 
at -VcE = 5 V, -le= 50 mA 

at -VcE = 5 V, -le= 500 mA 

Collector saturation voltage 
at -le= 150 mA, -Is = 15 mA 

Base saturation voltage 
at -le= 150 mA, -Is = 15 mA 

322 

-Vcso 

-VcEO 

-VEBO 

-le 

-Is 

Ptot 
Ptot 

T; 

Ts 

hFE 
hFE 

hFE 

c 

~- max.9A ~ 
c 
E 

max.0.5~ 

BC360 BC361 

40 60 v 
40 60 v 
5 5 v 

500 mA 

50 mA 

0.8 w 
3 w 
200 oc 
-55 ... +200 oc 

BC 360-6 BC 360-10 BC 360-16 
BC 361-6 BC 361-10 

40 65 100 
63 100 160 
(40 ... 100) (63 ... 160) (100 ... 250) 
20 30 48 

-Vci:sat <0.4 v 

-VsE sat 0.95 (< 1.2) v 



Collector cutoff current 
at-VeE = 40V 
at-VeE = 60 V 
at -VeE = 40 V, Tj = 150 °C 
at -VeE = 60 V, T; = 150 °c 

Collector emitter 
breakdown voltage 
at -le= 0.1 mA 
at-le= 30 mA 
(pulsed 200 µs, 1 %) 

Gain bandwi'dth product 
at -VeE = 10 V, -le= 50 mA, 
f = 50 MHz 

Collector base capacitance 
at -Veao = 10 V, f = 1 MHz 

Emitter base capacitance 
at -VEBo = 0.5 V, f = 1 MHz 

Thermal resistance 
Junction to ambient air 
Junction to case 

BC 360, BC 361 
BC360 BC361 

-leEs 10 (< 100) nA 
-leEs 10 (< 100) nA 
-leEs 10 (< 100) µA 
-leEs 10(<100) µA 

-V(BR)eES > 40 >60 v 
-V1BRJeEO > 40 > 60 v 

fr 250 MHz 

Ceao 6.5 pF 

GEBO 25 pF 

RthA < 220 °C!W 
Rthe <5a °C/W 
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I 

w 

BC 360, BC 361 
Admissible power dissipation 
versus temperature 

BC 360,361 
5r---r----.-----.----,----,----.-r---r---r-~ 
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I~ 
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Common emitter 
collector characteristics 
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°C/W 

Pulse thermal resistance 
versus pulse duration 

BC 360,361 
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Collector current 
versus base emitter voltage 
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Gain bandwidth product 
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BC 415, BC 416 
PNP Silicon Epitaxial Planar Transistors 
for use in high-quality, low-noise AF and DC amplifiers. Complementary types 
are the NPN transistors BC 413 and BC 414. 

These types are subdi,vided into three groups -6, -10 and -16, according 
to their DC current gain. 

Green plastic package Rj T0-92, 
T0-18 compatible. 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Base current 

Power dissipation at Tomb =25°C 

Junction temperature 

Storage temperature range 

Characteristics at Tomb = 25 °C 
h-parameters at -VcE = 5 V, 
-le = 2 mA, f = 1 kHz 

Small signal current gain 

Input i111pedance 

Output admittance 

Reverse voltage transfer ratio 

DC current gain 
at -VcE = 5 V, -le= 0.01 mA 
at -VcE = 5 V, -le= 2 mA 

Thermal resistance 
Junction to ambient air 

E*~ 
2,5 

~ ~ 
.ii 
E 

max.Q5~ 1.25 

BC415 BC416 

-Vcao 45 50 v 
-VcEO 30 45 v 
-VEBo 5 v 
-Jc 100 mA 

-la 20 mA 

Ptot 3001 mW 

Ti 150 oc 
Ts -65 ... +150 oc 

Current gain group 

A B c 
hie 222 330 600 

(125 ... 260) (240 ... 500) (450 ... 900) 

h;e 2.7 4.5 8.7 
(1.6 ... 4.5) (3.2 ... 8.5) (6 ... 15) kQ 

hoe 18 (< 30) 30 (< 60) 60 (< 110) µmho 

hre 1.5. 1Q-4 2. 10-4 3·10-4 

hFE 90 (> 40) 150 (> 100) 270 (> 100) 
hfE 170 290 500 

(120 ... 220) (180 ... 460) (380 ... 800) 

RthA < 420 1 °C/W 

1 Valid provided that leads are kept at ambient temperature at a distance 
o.f 2 mm from case. 
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BC 415, BC 416 
Collector saturation voltage 
at -le = 10 mA, -Is = 0.5 mA 
at -le= 100 mA, -is = 5 mA 

Base saturation voltage 
at -le = 100 mA, -Is = 5 mA 

Base emitter voltage 
at -VeE = 5 V, -le= 0.01 mA 
at -VeE = 5 V, -le= 0.1 mA 
at -VeE = 5 V, -le= 2 mA 

Collector cutoff current 
at-Ves = 30V 
at -Ves = 30 V, Tomb= 150 °C 

Emitter cutoff current 
at-VEB = 4 V 

Collector emitter breakdown 
voltage at -leE = 10 mA 

Collector base breakdown 
voltage at -lea = 10 µA 

Emitter base breakdown 
voltage at -hs = 10 µA 

Gain bandwidth product 
at -VeE = 5 V, -le= 10 mA, 
f=100MHz 

Collector base capacitance 
at-Veso = 10V, f = 1 MHz 

Noise figure 
at -VeE = 5 V, -le= 0.2 mA, 
RG = 2 kQ, f = 30 Hz ... 15 kHz 

Equivalent noise EMF 
(referred to base) 
at-VCE = 5 V, -le= 0.2 mA, 
RG = 2 kQ, f = 10 ... 50 Hz 

-VeE sat 
-VeEsat 

-VsE sat 

-VsE 
-VsE 
-VsE 

-leso 
-leso 

-hso 

-V(BRJeEO 

-V(BR)eBO 

-V(BR)EBO 

fr 

Ceso 

F 

Vr 

0.075 (< 0.25) 
0.25 (< 0.6) 

0.9 

0.52 
0.55 
0.65 (0.55 ... 0. 75) 

< 15 
<5 

< 15 

BC415 BC416 

> 30 > 45 

> 45 > 50 

>5 >5 

200 

4.5 

<2 

< 0.11 

Transistor Bandpass 
under Test Amplifier Filter AF-VTVM 

l~t>TnH0I 
Neg. Feedback(Gv =constant) 

Test circuit for equivalent noise EMF 

v 
v 
v 

v 
v 
v 

nA 
µA 

nA 

v 

v 

v 

MHz 

pF 

dB 

µV 
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mW 
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Admissible power dissipation 
versus ambient temperature 
(see note on page 326) 
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DC current gain 
versus collector current 

Group B 
1000 

-VcE= 5 V 
700 

500 

hFE 
400 

1 
300 

200 

100 

70 

50 

'° 
30 

20 
-typical 

---limit 
at Tamb=25°C 

10~-~~-~-----~ 

10- 2 10-I 10 10 2 mA 
---Ic 

Common emitter , 
collector characteristics 

mA BC415,416 
100 .-.---.---.--.-!-----,+--i=;-=-r-rclc-m-.-,A:--i 

1--1 -1--1 0.9 

20 'JILJ 02 

-IaITJ-o.1mA 

o~~~~~~-~~~~~ 

0 2 v 
--It£ 

BC 415, BC 416 
DC current gain 
versus collector current 

Groupe 
1000 ~------.--~--~ 

70 1----1----~1-------lf------I 

50 1----1----~1-------<e------1 

40 1----1--------1t-------1t------1 

30 1----1-----1-------lf------1 

20 1----t-------1t-----,-"'-7-----I 
-typical 

--limit 
at Tomb =25 °C 

10~--~----<~----~ 

10-2 10-I 1 10 102mA 

mA 
10 

-le s 

4 

0 

---le 

Common emitter 
collector characteristics 

BC415,416 

v SOµA 

lt( 
70 

60 

50 

II' 40 

30 

20 

i 18tr 
0 2 v 

----- -\fr 

329 



mA 

BC 415, BC 416 
Common emitter 
collector characteristics 
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collector characteristics 
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collector characteristics 
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BC 415, BC 416 
Collector base capacitance, 
Emitter base capacitance 
versus reverse bias voltage 
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Gain bandwidth product 
versus 
collector current 
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Collector cutoff current 
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BC 415, BC 416 
Noise figure 
versus collector current 
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BC 415, BC 416 
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BCV 78, BCV 79 
PNP Silicon Epitaxial Planar Transistors 
for switching and amplifier applications in commercial electronic design 

These Transistors are subdivided into four groups A, B, C and D according to 
their current gain. Type BCV 79 is available in groups A, B and C only. 

Metal case JEDEC T0-18 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 

max.0.511 

Maximum Ratings 

Collector emitter voltage 

Collector emitter voltage 

Emitter base voltage 

BCY78 BCY79 

Collector current 

Base current 

Power dissipation 
at Tamb = 25 °C 
at Tc = 45 °C 

Junction temperature 

-VcES 

-VcEO 

-VEBO 

-le 

-la 

Ptot 
Ptot 

32 

32 

5 

200 

50 

390 
1 

200 

45 

45 

v 

v 

v 
mA 

mA 

mW 
w 
oc 

Storage temperature range Ts -65 .... +200 °C 

Characteristics at Tomb = 25 °C 
Current Gain Group 

h-parameters at -VcE = 5 V, 
-le= 2 mA, f = 1 kHz A B C 

Small signal hie 200 260 330 
current gain (125 ... 250) (175 ... 350) (250 ... 500) 

Input impedance h;e 2.7 3.6 4.5 
(1.6 .. .4.5) (2.5 ... 6) (3.2 ... 8.5) 

Output admi1tance hoe 18 (< 30) 24 (< 50) 30(<60) 

Reverse voltage hre 1.5. 10-4 2. 10-4 2·10-4 
transfer rati'o 
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D 

520 
(350 ... 700) 

7.5 kQ 

50 (< 100) µmho 

3·10-4 



BCY 78, BCY 79 
Current Gain Group 

A B c D 
DC current gain 
at-VCE = 5 V, hFE 140 200 (> 30) 270 (> 40) 340 (> 100) 
-le= 10µA 

at-VcE=5V, hFE 170 250 350 500 
-le= 2 mA (120 ... 220) (180 ... 310) (250 ... 460) (380 ... 630) 

at -VcE = 1 V, hFE 180 (> 80) 260 360 500 
-le= 10mA (120 ... 400) (160 ... 630) (240 ... 1000) 

at-VcE = 1 V, hFE >40 > 45 > 60 >60 
-Jc= 100 mA 

Base emitter voltage 
at -VCE = 5 V, -le= 10 µA -VaE 0.55 v 
at -VcE = 5 V, -le= 2 mA -VaE 0.65 (0.6 ... 0.75) v 
at -VCE = 1 V, -le= 10 mA -VaE 0.68 v 
at -VcE = 1 V, -le= 100 mA -VaE 0.75 v 

Collector saturation voltage 
at -/c = 10 mA, -la= 0.25 mA -VcE sat 0.12 (0.06 ... 0.25) v 
at -le= 100 mA, -la = 2.5 mA -VcE sat 0.4 (0.2 ... 0.8) v 

Base saturation voltage 
at -le= 10 mA, -la= 0.25 mA -VaE sat 0.7 (0.6 ... 0.85) v 
at -le = 100 mA, -la = 2.5 mA -VaE sat 0.85 (0. 7 ... 1.2) v 

BCY78 BCY79 
Collector cutoff current 
at -VcEs = 25 V -ICEs 2 (< 20) nA 
at -VcES = 35 v -/cES 2 (< 20) nA 
at -VcEs = 32 V -/cES < 100 nA 
at -VCEs = 45 V -ICEs < 100 nA 
at -VcES = 25 V, Tomb= 150 °C -/cES <10 µA 
at -VcEs = 35 V, Tomb= 150 °C -/cES <10 µA 
at -VcE = 32 V, -VaE = 0.2 V, -icEV <20 µA 
Tomb= 100 °C 
at -VcE = 45 V, -VaE = 0.2 V, -lcEv <20 µA 
Tomb= 100 °C 

Emitter cutoff current -hao 
at-VEao=4V 

<20 <20 nA 

Collector emitter 
breakdown voltage 
at-ic=10µA -V1aRJCEO >32 >45 v 
at-le= 10µA -V1aRJCES > 32 > 45 v 

Emitter base 
breakdown voltage 

-V1aR)EaO >5 >5 v 

at-h=1µA 
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BCY 78, BCY 79 
Gain bandwidth product fr 
at -VeE = 5 V, -le= 10 mA, 
f=100MHz 
Collector base capacitance Ceao 
at -Veso = 10 V, f = 1 MHz 
Emitter base capacitance GEBO 
at -VEBO = 0.5 V, f = 1 MHz 
Noise figure F 
at -VeE = 5 V, -le= 0.2 mA, 
RG = 2 kQ, f = 1 kHz, L1f = 200 Hz 

Thermal resistance 
Junction to ambi'ent ai'r RthA 
Junction to case Rthe 

Switching Times 

Test conditions: 
-le : -ls1 : ls2 = 10 : 1 : 1 mA, 
R1 = 5 kQ, R2 = 5 kQ, RL = 990 Q, Vas= 3.BV 
Delay time td 

Rise time t, 

Turn-on time ton 

Storage time ts 

Fall time t1 

Turn-off time foff 

Test conditions: 
-le : -ls1 : ls2 = 100 : 10 : 10 mA, 
R1 = 500 Q, R2 = 700 Q, RL = 98 Q, Vas = 5 v 
Delay time 

Rise time 

Turn-on time 

Storage time 

Fall time 

Turn-off time 

Test Circuit for Switching Times 

td 

tr 

ton 

ts 

t1 

toff 

to scope with 
t, < 5 ns 

Zin =>lOOkQ 

180 

4.5 (< 7) 

11(<15) 

2 (< 6) 

< 450 
< 150 

35 

50 

85 (< 150) 

400 

80 
480 (< 800) 

5 

50 

55 (< 150) 

250 

200 

450 (< 800) 

Rise time of input voltage 5 ns; pulse duty factor < 1 %, 
generator impedance 50 Q 
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pf 

pf 

dB 

°C/W 
°C!W 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns 

ns 

ns 
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Admissible power dissipation 
versus temperature 
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versus pulse duration 
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BCV 78, BCV 79 
DC gurrent gain 
versus collector current 

Group C 
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Collector current versus 
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I 
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DC gurrent gain 
versus collector current 
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Collector cutoff current 
versus ambient temperature 
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Common emitter 
collector characteristics 

BCV 78 ,79 
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collector characteristics 
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collector characteristics 
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1 
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v 

BCY 78, BCY 79 
Common emitter 
collector characteristics 
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collector characteristics 
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Collector base capacitance, 
Emitter base capacitance 
versus reverse bias voltage 
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BSW 72, BSW 73, BSW 7 4, BSW 75 
PNP Silicon Epitaxial Planar Transistors 
with high cutoff frequency, for high speed switching 

Metal case JEDEC T0-18 
Collector connected to case 
Wei'ght approximately 0.35 g 
Dimensions in mm 

max.0.5~ 

Maximum Ratings 
BSW72 BSW74 
BSW73 BSW75 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector peak current 

Power dissipation 
at Tamb = 25 °C 
at Tc = 25 °C 

Junction temperature 

Storage temperature range 

Characteristics at T; = 25 °C 

DC current gain 

-Vcso 40 

-VcEo 25 

-lcM 

Ptot 
Ptot 

Ti 

Ts 

BSW72 BSW73 

>so >70 

5 

500 

400 
1.8 

200 

75 

40 

v 

v 
v 
mA 

mW 
w 
oc 

-50 ... +200 oc 

BSW74 BSW75 

>20 > 35 
>35 > 75 

at -VcE = 10 V, -le= 0.1 mA hFE 
at-VcE = 10 V, -le= 10 mA hFE 
at -VcE = 10 V, -le= 150 mA hFE 
at -VCE = 10 V, -le= 500 mA hFE 

40 ... 120 100 ... 300 40 ... 120 100 ... 300 
>20 >40 

Collector saturation voltage 
at -le= 150 mA, -Is= 15 mA -VcE sat < 0.6 <o.6 < 0.4 < 0.4 v 
at -le = 500 mA, -Is = 50 mA -VcEsat - < 1.6 < 1.6 v 

Base saturation voltage 
at -le = 150 mA, -Is = 15 mA -VsE sat < 1.3 < 1.3 < 1.3 < 1.3 v 
at -le = 500 mA, -Is = 50 mA -VsEsat - <2.6 <2.6 v 

Collector cutoff current 
at-Vea= 30V -lcao < 100 < 100 nA 
at-Vea= 50V -lcao < 10 < 10 nA 
at -Vea = 30 V, T; = 125 °C -lcao < 100 < 100 µA 
at -Vea= 50 V, T; = 125 °C -lcao <10 < 10 µA 
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BSW 72, BSW 73, BSW 7 4, BSW 75 

w 

Emitter cutoff current 
at-VEB = 3 V 

Gain bandwidth product 
at-VcE = 20 V, -le= 50 mA, 
f = 100 MHz 

Collector base capacitance 
at -Vcao = 10 V, f = 100 kHz 

Thermal resistance 
Junction to ambient air 
Junction to case 

Admissible power dissipation 
versus temperature 

BSW 72 ... 75 

2 ~----~----~ 

100 200 'C 
~Tamb,T(: 

-IEBo < 100 nA 

fr > 150 MHz 

Ccao <B pF 

RthA < 440 °C/W 
RthC < 97 °C/W 

Pulse thermal resistance 
versus pulse duration 

°C/W BSW 72 ... 75 
100 ,------,--,--:r:::==t=::;:::;:iiji!!;;;;;' -- --~ 

rthC Ol ./~ 

I ~~ 10 0.05 [7 .Al 
./fl 

Pcfo1 17 z 
17v=O 
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BSW 72, BSW 73, BSW 7 4, BSW 75 
Common emitter 
Collector characteristics 

mA BSW 72 ... 75 
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Common emitter 
collector characteristics 
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BSW 72, BSW 73, BSW 7 4, BSW 75 
Relative DC current gain 
versus collector current 
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BSW 72, BSW 73, BSW 7 4, BSW 75 

pf 

Collector base capacitance, 
Emitter base capacitance 
versus reverse bias voltage 

BSW 72 ... 75 
20 ~~~~~~~~~~~ 
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BSW 72, BSW 73, BSW 74, BSW 75 
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2 N 2904, 2 N 2905 
PNP Silicon Epitaxial Planar Transistors 
with high cutoff frequency, for high speed switching 

Metal case JEDEC T0-39 
Collector connected to case 
Weight approximately 1.1 g 
Dimensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tamb = 25 °C 
at Tc = 25 °c 
Junction temperature 

Storage temperature range 

Characteristics at T; = 25 °c 
DC current gain 
at-VcE = 10 V, -le= 0.1 mA 
at-VcE = 10V, -le= 1 mA 
at-VcE = 10 V, -le= 10 mA 
at-VcE = 10 V, -le= 150 mA 
at-VcE = 10 V, -le= 0.5 A 

Collector saturation voltage 
at -le = 150 mA, -la = 15 mA 
at -le = 500 mA, -la = 50 mA 

Base saturation voltage 
at -le= 150 mA, -/s = 15 mA 
at -le = 500 mA, -la = 50 mA 

350 

-Vcao 

-VcEO 

-VEBO 

-le 

Ptot 
Ptot 

T; 

Ts 

hFE 
hFE 
hFE 
hFE 
hFE 

-VcEsat 
-VcEsat 

-VaEsat 
-VaEsat 

c 

max.o.s• 

60 v 
40 v 
5 v 
0.6 A 

0.8 w 
3 w 
200 oc 

-65 ... +200 oc 

2 N 2904 2 N 2905 

>20 >35 
>25 >so 
>35 >75 
40 ... 120 100 ... 300 
>20 >30 

<0.4 v 
< 1.6 v 

< 1.3 v 
<2.6 v 



2 N 2904, 2 N 2905 
Collector cutoff current 
at-Vea= 50V -/tao < 20 nA 
at -Vea = 50 V, Tamb = 150 °C -leao < 20 µA 
at -VeE = 30 V, -VEa = 0.5 v -/eEV <so nA 

Base cutoff current -hav < 50 nA 
at -VeE = 30 V, -VEa = 0.5 V 

Collector base breakdown voltage -V(BR)eBO > 60 v 
at-le= 10 µA 

Collector emitter breakdown voltage -V(BR)eEO >40 v 
at-le= 10mA 

Emitter base breakdown voltage -V(BR)EBO >s v 
at-IE= 10 µA 

Gain bandwidth product fr > 200 MHz 
at-VeE = 20V, -le= 50 mA, f = 100 MHz 

Collector base capacitance Ceao <8 pF 
at -Veao = 10 V, f = 100 kHz 

Emitter base capacitance GEBO < 30 pF 
at -VEBO = 2 V, f = 100 kHz 

Thermal resistance 
Junction to ambient air RthA < 220 °C/W 
Junction to case Rthe < 58 °C/W 

Delay time (see Fig. 1) td 6 (< 10) ns 

Rise time (see Fig. 1) t, 20 (< 40) ns 

Turn-on time (see Fig. 1) ton 26 (< 45) ns 

Storage time (see Fig. 2) ts 50 (< 80) ns 

Fall time (see Fig. 2) t1 20 (< 30) ns 

Turn-off time (see Fig. 2) toll 70 (< 100) ns 

Total switching time (see Fig. 3) ttotal 12 ns 

Curves and characteristics of types BSW 72 ... 75 are valid analogously 
for types 2 N 2904 and 2 N 2905. 

- 30V 

Fig. 1: Test circuit 
for turn-on time, 
saturated operation 

Fig. 2: Test circuit 
for turn-off time, 
saturated operation 

Fig. 3: Test circuit 
for non-saturated 
operation 

1k 
5W 
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2 N 2904A, 2 N 2905A 
PNP Silicon Epitaxial Planar Transistors 
with high cutoff frequency, for high speed switching 

Metal case JEDEC T0-39 
Collector connected to case 
Weight approximately 1.1 g 
Dimensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tamb = 25 °C 
at Tc = 25 °C 

-Vcao 

-VcEo 

-VEaO 

-le 

Ptot 
Ptot 

Ti 

c 

max.9.4 ¢ 

max.0.5 ¢ 

60 v 
60 v 
5 v 
0.6 A 

0.8 w 
3 w 
200 oc Junction temperature 

Storage temperature range Ts -65 ... +200 oc 

Characteristics at Ti = 25 °C 

DC current gain 
at -VcE = 10 V, -le= 0.1 mA 
at-VcE = 10V, -le= 1 mA 
at -VcE = 10 V, -le= 10 mA 
at -VcE = 10 V, -le= 150 mA 
at -VcE = 10 V, -le = 0.5 A 

Collector saturation voltage 
at -le = 150 mA, -la = 15 mA 
at -le = 500 mA, -la = 50 mA 

Base saturation voltage 
at -le= 150 mA, -la= 15 mA 
at -le = 500 mA, -la = 50 mA 
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2N2904A 

hFE >40 
hFE >40 
hFE >40 
hFE 40 ... 120 
hFE >40 

-VCEsat <o.4 
-VcE sat < 1.6 

-VaE sat < 1.3 
-VaE sat <2.6 

2N2905A 

>75 
> 100 
> 100 
100 ... 300 
>so 

v 
v 

v 
v 



2N2904A,2N2905A 
Collector cutoff current 
at-Vea= 50V -leao <10 nA 
at-Vea = 50 V, Tamb = 150 °C -leao <10 µA 
at -VeE = 30 V, -VEB = 0.5 v -leEv < 50 nA 

Base cutoff current -IEav <50 nA 
at -VeE = 30 V, -VEa = 0.5 V 

Collector base breakdown voltage -V(BRJeBO > 60 v 
at-le= 10 µA 

Collector emitter breakdown voltage -V(BRJeEO > 60 v 
at-le= 10 mA 

Emitter base breakdown voltage -V(BRJEBO >5 v 
at-IE= 10 µA 

Gain bandwidth product fr > 200 MHz 
at-VeE = 20V, -le= 50 mA, f = 100 MHz 

Collector base capacitance Ceao <a pF 
at -Veao = 10 V, t = 100 kHz 

Emitter base capacitance CEBo <30 pF 
at -VEBo = 2 V, t = 100 kHz 

Thermal resistance 
Junction to ambient air RthA < 220 °C/W 
Junction to case Rthe < 58 °C/W 

Curves and characteristics of types BSW 72 ... 75 are valid analogously 
for types 2 N 2904 A and 2 N 2905 A. 

Switching times 

Specifications for switching times of types 2 N 2904 and 2 N 2905 resp. 
apply to these types. 
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2 N 2906, 2 N 2907 
PNP Silicon Epitaxial Planar Transistors 
with high cutoff frequency, for high speed switching 

Metal case JEDEC T0-18 
Colle·ctor connected to case max5.S¢ 

Weight approximately 0.35 g 
Dimensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tomb= 25 °C 
at Tc = 25 °C 

Junction temperature 

Storage temperature range 

Characteristics at T; = 25 °C 

DC current gain 
at -VcE = 10 V, -le= 0.1 mA 
at-VcE = 10V, -le= 1 mA 
at -VcE = 10 V, -le= 10 mA 
at -VcE = 10 V, -le= 150 mA 
at -VcE = 10 V, -le = 0.5 A 

Collector saturation voltage 
at-le= 150 mA, -18 = 15 mA 
at -le = 500 mA, -la = 50 mA 

Base saturation voltage 
at -le= 150 mA, -la= 15 mA 
at -le= 500 mA, -la = 50 mA 
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-Vcao 

-VcEO 

-VEao 

-le 

Ptot 
Ptot 

T; 

Ts 

hFE 
hFE 
hFE 
hFE 
hFE 

-VcE sol 
-VcEsot 

-VaE sot 
-VaE sot 

max.0.5¢ 

60 v 

40 v 

5 v 

0.6 A 

0.4 w 
1.8 w 
200 oc 
-65 ... +200 oc 

2 N 2906 2 N 2907 

>20 >35 
> 25 >so 
>35 > 75 
40 ... 120 100 ... 300 
>20 >30 

< 0.4 v 
< 1.6 v 

< 1.3 v 
<2.6 v 



2 N 2906, 2 N 2907 
Collector cutoff curent 
at-Vea= 50V -feao <20 nA 
at -Vea = 50 V, Tomb = 150 °C -leao < 20 ft A 
at -VeE = 30 V, -VEB = 0.5 v -feEV < 50 nA 

Base cutoff current -hav <so nA 
at -VeE = 30 V, -VEB = 0.5 v 

Collector base breakdown voltage -V(BR)eBO > 60 v 
at -le= 10 µA 

Collector emitter breakdown voltage -V(BR)eEO > 40 v 
at-/e = 10 mA 

Emitter base breakdown voltage -V(BR)EBO >s v 
at-h = 10 µA 

Gain bandwidth product fr > 200 MHz 
at-VeE = 20V, -le= 50 mA, f = 100 MHz 

Collector base capacitance Cesa <B pF 
at -Veao = 10 V, f = 100 kHz 

Emitter base capacitance CEBo < 30 pF 
at -VEBO = 2 V, f = 100 kHz 

Thermal resistance 
Junction to ambient air RthA < 440 °C/W 
Junction to case Rthe < 97 °C/W 

Curves and characteristics of types BSW 72 ... 75 are valid analogously 
for types 2 N 2906 and 2 N 2907. 

Switching Times 
Specifications for switching times of types 2 N 2904 and 2 N 2905 resp. 
apply to these types. 
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2 N 2906 A, 2 N 2907 A 
PNP Silicon Epitaxial Planar Transistors 

. with high cutoff frequency, for high speed switching 

c 

Metal case JEDEC T0-18 
Collector connected to case max.5.B~ 

Weight approximately 0.35 g 
Dimensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tomb= 25 °C 
at Tc = 25 °C 

Junction temperature 

Storage temperature range 

Characteristics at Ti = 25 °C 

DC current gain 
at -VcE = 10 V, -le= 0.1 mA 
at-VcE = 10V, -le= 1 mA 
at -VcE = 10 V, -le= 10 mA 
at -VcE = 10 V, -le= 150 mA 
at -VcE = 10 V, -le= 0.5 A 

Collector saturation voltage 
at -le= 150 mA, -fa = 15 mA 
at -le = 500 mA, -la = 50 mA 

Base saturation voltage 
at -le= 150 mA, -la = 15 mA 
at -le = 500 mA, -la = 50 mA 
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-Vcao 

-VcEO 

-VEBo 

-le 

Ptat 
Ptat 

Ti 

Ts 

hFE 
hFE 
hFE 
hFE 
hFE 

-VcEsot 
-VcEsot 

-VaE sot 
-VaEsot 

max.0.5~ 

60 v 
60 v 
5 v 
0.6 A 

0.4 w 
1.8 w 
200 oc 
-65 ... +200 oc 

2 N 2906A 2 N 2907 A 

>40 >75 
>40 > 100 
>40 > 100 
40 ... 120 100 ... 300 
> 40 > 50 

< 0.4 v 
< 1.6 v 

< 1.3 v 
< 2.6 v 



2 N 2906 A, 2 N 2907 A 
Collector cutoff curent 
at-Vea= 50 V -leao < 10 nA 
at-Vea= 50 V, Tamb = 150 °C -leao < 10 µA 
at -VeE = 30 V, -VEB = 0.5 v -leEV < 50 nA 

Base cutoff current -hav < 50 nA 
at -VeE = 30 v, -VEB = 0.5 v 

Collector base breakdown voltage -V(BRJeBO >60 v 
at -le= 10 ~tA 

Collector emitter breakdown voltage -V(BR)eEO >60 v 
at -le= 10 mA 

Emitter base breakdown voltage -V(BRJEBO >5 v 
at-h=10µA 

Gain bandwidth product fr >200 MHz 
at-VeE = 20V, -le= 50 mA, f = 100 MHz 

Collector base capacitance Ceao <a pF 
at -Veao = 10 V, f = 100 kHz 

Emitter base capacitance CEBo <30 pF 
at -VEao = 2 V, f = 100 kHz 

Thermal resistance 
Junction to ambient air RthA < 440 °C/W 
Junction to case Rthe < 97 °C/W 

Curves and characteristics of types BSW 72 ... 75 are valid analogously 
for types 2 N 2906 A and 2 N 2907 A. 

Switching Times 

Specifications for switching times of types 2 N 2904 and 2 N 2905 resp. 
apply to these types. 
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2 N 3962, 2 N 3963, 2 N 3964 
PNP Silicon Planar Transistors 
designed for use in high-performance, low level, low noise amplifiers 
from audio to high frequency ranges. These units feature excellent 
DC current gain linearity from 1 µA to 50 mA. 

Type 2 N 3964 offers extremely small low-frequency noise figures over a 
wide range of source impedances. 

Metal case JEDEC T0-18 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Power dissipation 
at Tamb = 25 °C 
at Tc = 25 °C 

Junction temperature 

Storage temperature range 

-Vcao 

-VcED 

-VEaD 

Ptot 
Ptot 

T; 

Ts 

Static characteristics at T; = 25 °C 

DC current gain 
at-VcE = 5V, -le= 1 µA hFE 
at -VcE = 5 V, -le= 10 µA hFE 
at -VcE = 5 V, -le = 100 µA hFE 
at -VcE = 5 V, -le= 1 mA hFE 
at -VcE = 5 V, -le= 10 mA hFE 
at -VcE = 5 V, -le= 50 mA hFE 
at-VcE = 5 V, -le= 10 µA, hFE 
T; = -55 °C 
at -VcE = 5 V, -le= 50 mA, hFE 
T; = -55 °C 
at -VcE = 5 V, -le= 1 mA, hFE 
T; = 100 °C 

c 

max.0.5¢ 

2 N 3962 2 N 3963 2 N 3964 

60 80 45 v 
60 80 45 v 
6 6 6 v 

0.36 w 
1.2 w 
200 oc 
-65 ... +200 oc 

2 N 3962 
2 N 3963 

175 (> 60) 
210(100 ... 300) 
240(> 100) 
260 (100 ... 450) 
280 (> 100) 
260 (> 90) 
90 (> 40) 

150 (> 45) 

375 (< 600) 

2 N 3964 

300 (> 180) 
320 (250 ... 500) 
330 (> 250) 
330 (250 ... 600) 
330 (> 200) 
315 (> 180) 
160 (> 100) 

190 (> 90) 

400 (< 800) 

Collector saturation voltage 
at -le= 10 mA, -la = 0.5 mA 
at -le = 50 mA, -la = 5 mA 

-VcEsot 0.1 (< 0.25) v 

Base saturation voltage 
at -le= 10 mA, -la = 0.5 mA 
at -le = 50 mA, -la = 5 mA 
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-VcEsat 

-VaE sot 
-VaE sat 

0.16 (< 0.4) v 

0.72 (< 0.9) v 
0.81 ( < 0.95) v 



2 N 3962, 2 N 3963, 2 N 3964 
2 N 3962 2 N 3963 2 N 3964 

Collector cutoff current 
at-VeE=40V -feES 0.5 (< 10)nA 
at-VeE = 50 V -feES 0.5 (< 10)- nA 
at-VeE=70V -ICES 0.5 (< 10)- nA 
at -VeE = 40 V, T; = 150°C -feES 2 (< 10) ft A 
at -VeE = 50 V, T; = 150 °C -feES 2 (< 10) µA 
at -VCE = 70 V, T;=150°C -feES 2(<10) ft A 

Emitter cutoff current -/mo <10 < 10 <10 nA 
at-Vrn=4V 

Collector base -V(BRJeBO > 60 > 80 >45 v 
breakdown voltage 
at -le= 10 ftA 

Collector emitter 
breakdown voltage 
at -le= 10 ~tA -V(BR)eES > 60 > 80 > 45 v 
at-le= 5 mA -V(BR)eEO > 60 > 80 >45 v 

Emitter base -V(BRJEBO >6 >6 >6 v 
breakdown voltage 
at -h = 10 ftA 

Thermal resistance 
Junction to ambient air RthA < 480 °C/W 
Junction to case Rthe < 150 °C/W 

Dynamic characteristics at Tamb = 25 °C 

Collector base capacitance 
at -Veao = 5 V 

Emitter base capacitance 
at -VEBO = 0.5 V 

Gain bandwidth product 
at -VeE = 5 V, -le= 0.5 mA, f = 20 MHz 
2 N 3962 and 2 N 3963 
2 N 3964 

h-parameters at -VeE = 5 V, 
-le = 1 mA, f = 1 kHz 

Small signal current gain 

Input impedance 

Output admittance 

Reverse voltage transfer ratio 

Ceao 

CEBo 

fr 
fr 

h1e 

h;. 

hae 

h,. 

pF 

< 15 pF 

>40 MHz 
> 50 MHz 

2 N 3962 2 N 3964 
2 N 3963 

300 360 
(100 ... 550) (250 ... 700) 

8 (2.5 ... 17) 10 (6 ... 20) kQ 

19(5 ... 40) 25 (5 ... 50) ~tmho 

<10-10-4 < 10· 10-4 
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2 N 3962, 2 N 3963, 2 N 3964 

Noise figure 
at -VcE = 5 V, -le= 20 µA, Re= 10 kQ 
at LI f = 30 Hz ... 15 kHz F 
Aff=10fu F 
atf = 120 Hz F 
at f = 1 kHz F 
at f = 10 kHz F 
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2 N 3962 2 N 3964 
2 N 3963 

1 (< 3) 0.7 (< 2) dB 
3.5 (< 8) dB 

3 (< 10) 1.8 (< 4) dB 
0.8 (< 3) 0.5 (< 2) dB 
0.8 (< 3) 0.5 (< 2) dB 



2 N 3962, 2 N 3963, 2 N 3964 

w 
2 

Admissible power dissipation 
versus temperature 

2 N 3962 ... 2 N 3964 
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2 N 3962, 2 N 3963, 2 N 3964 
DC current gain 
versus collector current 

2N3962, 63 
500 ~-1~~1~~~~~-~ 

-VeE=5V 

lff 400 1---++----+ra~ 

1300 ~ J.1----+-+----+-I 
&:jN 

2oov ~ 

vr 
100 }-1 v 

010-3 10-2 10-1 10 

--le 

Collector saturation voltage 
Base saturation voltage 
versus collector current 

2N 3962 ... 2N 3964 
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2 s 10 2 s 100 mA 

--le 
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DC current gain 
versus collector current 
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2 N 3962, 2 N 3963, 2 N 3964 
Relative h-parameters 
versus collector current 

2 N 3962 c· 2 N_}964 
10 

~ ::s: 

~ 
~ fl 
~ie L_ 
~ ~ ~le 

r ~ 
~ 

~ ~ 
\ 

~ l 
f-- -Ve£ :SV 

0.1 
0.1 

Tomb•25oc 
f :1 kHz 

--le 

Contours of constant 
gain bandwidth product 

1"N 

.,___+-+++++++a---+-++< fr = 200 MHz 

10 mA 

-~£ 2 ft-t-++tttttll--+-++tHtit--t-i+H-ttH l 10 

.Ll 

160 V1 

10_1 ~o N 40 ~ so 'L'J 
10-1 2 5 1 2 5 10 2 

--le 
s 100 mA 

Relative h-parameters 
versus ambient temperature 

2N 3962 ... 2N 3964 

1.8 >---+--+-+---+--+-+----+---.. 

QB h1e~ 
_/_,~ 

0.6 f-1-----+-+---+--+--lfr: 5 v -
-le= lmA 
f = 1 kHz 

-20 0 20 60 

Contours of constant 
gain bandwidth product 

-Ve£ TI 

100 °C 

! 10 ~n=m~H!=m~'r~=~2~8SOMlHtlz 
1 Ill 

~40 'V 'l 
l 

160~ 

10_1 L__L_l_~-"2'-'oJJJLl~._o_J_N--'-"' .... a"'"'o ""~~__J_J-LLWJ 
10-1 2 s 1 2 s 10 2 s 100 mA 

--le 

363 



2 N 3962, 2 N 3963 
Contours of constant 
narrow band noise figure 

kll . 2 N 39 62, 63 
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RG 

kll 

Contours of constant 
narrow band noise figure 
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Wide band noise figure 
versus generator resistance 
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2 N 3964 
Contours of constant 
narrow band noise figure 
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2 N 4030, 2 N 4032 
PNP Silicon Epitaxial Planar Transistors 
for switching and amplifier applications from DC to RF 

Metal case JEDEC T0--39 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tamb = 25 °C 
at Tc = 25 °C 

Junction temperature 

Storage temperature range 

Characteristics at Ti = 25 °C 

DC current gain 
at -VcE = 5 V, -le= 100 fLA 
at -VcE = 5 V, -le= 100 mA 
at -VcE = 5 V, -le= 0.5 A 
at -VcE = 5 V, -le = 1 mA 
at-VcE = 5 V, -le= 100 mA, 
Ti= -55 °C 

Collector saturation voltage 
at -le= 150 mA, -la= 15 mA 
at -le = 500 mA, -fa = 50 mA 
at -le= 1 A, -fa = 100 mA 

Base saturation voltage 
at -le= 150 mA, -fa = 15 mA 
at -le = 500 mA, -la = 50 mA 
at -le = 1 A, -fa = 100 mA 
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-Vcao 

-VcEO 

-le 

Ptot 
Ptat 

Ti 

Ts 

-VcEsat 
-VcE sat 
-VcEsat 

-VaEsal 
-VBE sat 
-VaE sat 

60 

60 

5 

0.8 
4 

200 

c 
E 

max.0.5 ¢ 

-65 ... +200 

2 N 4030 
80 (> 30) 
40 ... 120 
60 (> 25) 
> 15 
50 (> 15) 

2 N 4032 
150 (> 75) 
100 ... 300 
110(>70) 
>40 
100 (> 40) 

0.1 (< 0.15) 
0.25 (< 0.5) 
0.5 (< 1) 

0.8 (< 0.9) 
0.95 (< 1.1) 
1.05 (< 1.2) 

v 

v 
v 

A 

w 
w 
oc 
oc 

v 
v 
v 

v 
v 
v 



2 N 4030, 2 N 4032 
Collector cutoff current 
at-Ves=50V -feao 0.2 (< 50) nA 
at -Vea = 50 V, Ti= 150 °C -feao 0.2 (< 50) µA 

Emitter cutoff current -hao < 10 µA 
at-VEB = 5 V 

Collector base breakdown voltage -V(BR)eBO > 60 v 
at-/e = 10 µA 

Collector emitter breakdown voltage -V(BR)CEO > 60 v 
at -le= 10 mA 

Emitter base breakdown voltage -V(BR)EBO >5 v 
at-h = 10 µA 

Gain bandwidth product fr 150 (> 100) MHz 
at -VeE = 10 V, -le= 50 mA, f = 100 MHz 

Collector base capacitance Cesa 15 (< 20) pF 
at-Veso = 10 V 

Emitter base capacitance GEBO 75 (< 110) pF 
at -VEBO = 0.5 V 

Thermal resistance 
Junction to ambient air RthA < 220 °C/W 
Junction to case Rthe <44 °C/W 

Curves and characteristics of types BC 160 and BC 161 are valid analo-
gously for types 2 N 4030 and 2 N 4032. 

Switching Times 

Turn-on time ton 
at -le == 500 mA, -la1 = 50 mA 

27 (< 100) ns 

Storage time ts 160 (< 350) ns 
at -le= 500 mA, -la1 = 50 mA, la2 = 50 mA 

Fall time t1 23(<50) ns 
at -le = 500 mA, -la1 = 50 mA, la2 = 50 mA 

3.8 v 

Test Circuit for Switching Times 

369 



2 N 4031, 2 N 4033 
PNP Silicon Epitaxial Planar Transistors 
for switching and amplifier applications from DC to RF 

Metal case JEDEC T0-39 
Collector connected to case 
Weight approximately 1 g 
Di'mensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tamb = 25 °C 
at Tc = 25 °C 

Junction temperature 

Storage temperature range 

Characteristics at T; = 25 °c 

DC current gain 
at-VeE = 5 V, -le= 100 ftA 
at -VcE = 5 V, -le= 100 mA 
at -VcE = 5 V, -le = 0.5 A 
at -VcE = 5 V, -le = 1 A 
at -VcE = 5 V, -le= 100 mA, 
T; = -55 °C 

Collector saturation voltage 
at -le= 150 mA, -la= 15 mA 
at -le = 500 mA, -fa = 50 mA 

Base saturation voltage 
at -le= 150 mA, -la= 15 mA 
at -le= 500 mA, -la = 50 mA 

370 

-Vcao 

-VcEO 

-VEaO 

-le 

Ptat 
Ptot 

T; 

Ts 

hFE 
hFE 
hFE 
hFE 
hFE 

-VCE sat 
-VcE sat 

-VBEsat 
-VaEsat 

c 

""' ~co" 

"' ~· max.9.4 ¢ 
c 
E 

max.0.5 ¢ 

80 v 
80 v 
5 v 

A 

0.8 w 
4 w 
200 oc 

-65 ... +200 oc 

2 N 4031 2 N 4033 
80 (> 30) 150 (> 75) 
40 ... 120 100 ... 300 
60 (> 25) 110 (> 70) 
> 15 >40 
50 (> 15) 100 (> 40) 

0.1 (< 0.15) v 
0.25 (< 0.5) v 

0.8 (< 0.9) v 
0.95 (< 1.1) v 



2 N 4031, 2 N 4033 
Collector cutoff current 
at-Vea= 50V -leao 0.2 « 50) nA 
at -Vea = 50 V, T; = 150 °C -leao 0.2 (< 50) µA 

Emitter cutoff current -IEao <10 µA 
at-VEa = 5 V 

Collector base breakdown voltage -VcaR)e80 >so v 
at-le= 10 µA 

Collector emitter breakdown voltage -V(BR)eEO >so v 
at-le= 10mA 

Emitter base breakdown voltage -VcaR)Eao >5 v 
at-IE= 10µA 

Gain bandwidth product fr 150 (> 100) MHz 
at -VeE = 10 V, -le= 50 mA, f = 100 MHz 

Collector base capacitance Ce8o 15 (< 20) pF 
at-Veao = 10 V 

Emitter base capacitance CE80 75 (< 110) pF 
at -VE80 = 0.5 V 

Thermal resistance 
Junction to ambient air RthA <220 oc/W 
Junction to case Rthe <44 °C/W 

Curves and characteristics of types BC 160 and BC 161 are valid analo­
gously for types 2 N 4031 and 2 N 4033. 

Switching Times 

Turn-on time tan 27 (< 100) ns 
at -le = 500 mA, -151 = 50 mA 

Storage time t, 160 (< 350) ns 
at -le= 500 mA, -151 = 50 mA, 152 = 50 mA 

Fall time t1 23 (< 50) ns 
at -le= 500 mA, -151 = 50 mA, 152 = 50 mA 

3.8 v 

Test Circuit for Switching Times 
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BF324 
PNP Silicon Epitaxial Planar Transistor 
with extremely small feedback capacitance, designed for base-grounded 
FM RF amplifiers in the range of 100 MHz 

Green plastic case = T0-92 
T0-18 compatible. 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Base current 

Power dissipation at T amb = 45 °C 

Junction temperature 

Storage temperature range 

Characteristics at T amb = 25 °C 

DC current gain 
at -VeE = 10 V, -le= 1 mA 
at -VeE = 10 V, -le= 4 mA 

Base emitter voltage 
at -VeE = 10 V, -le= 4 mA 

Collector emitter breakdown voltage 
at-le= 10 mA 

Emitter base breakdowm voltage 
at -IE= 10 µA 

Collector cutoff current 
at-Vea= 30V 

Thermal resistance 
Junction to ambient air 

~-
.£ 
E 

-Veao 

-VeEO 

-VEBO 

-le 

-/a 

Ptot 

T; 

Ts 

hFE 
hFE 

-VBE 

-V(BRJeEO 

-V(BR)EBO 

-/eao 

RthA 

jif~ 
2,5 

f, 
mox.Q5¢ 1.25 

30 v 

30 v 

4 v 
25 mA 

5 mA 

250 1 mW 

150 oc 

-55 ... +150 oc 

45 
50 (25 ... 160) 

0.76 v 

>30 v 

>4 v 

<so nA 

< 420 1 °C!W 

1 Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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mW 
500 

f'!ot 
400 

200 

100 

Gain bandwidth product at f = 100 MHz 
at-VeE = 10V, -le= 1 mA 
at-VeE = 10V, -le= 4 mA 
at-VeE = 10V, -le= 8 mA 

Feedback capacitance 
at -Vea = 10 V, VaE = 0, f = 1 MHz 

Noise figure at -VeE = 10 V, 
-le= 2 mA, f = 100 MHz, RG = 60Q 

Admissible power dissipation 
versus ambient temperature 
(see note on page 374) 

BF 324 mA 

Bf 324 

fr 
fr 
fr 

F 

350 
450 
440 

0.1 

3 

Collector current versus 
base emitter voltage 

MHz 
MHz 
MHz 

pf 

dB 

BF 324 
10 ..-----.---..,.---,---,..----,--,,.--.,....-, 

-le ' +----t---+----t----+---t---+--t-t-+---+----"' 

\ 
~ 

\ 
~ 
~ 

"l 
100 
~1"amb 

I'~~ 

10-I ~~~~~~--+~-+---~ 
200°e 0 05 1V 

--VBE 
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BF324 
Common emitter 
collector characteristics 

100 'I L!'"[_..j.-+--+-+-t-1-+9 

v -Ia=50 µA 

v 
0 ~'---'---'----'------'------'------'------'------'------' 

MHz 

0 10V 

Gain bandwidth product 
versus collector current 

BF 324 
500 ~---,-,-,--,--,--,------, 

f = 100MHz 

I 

200 l--l--l--+--+--+--+--+--+--+----j 

100 >----+--+--+--+--+---+----+--+-+-----' 

0 '----'------'------'------'-----~~~~~ 

O 5 10mA 
-----le 
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DC current gain 
versus collector current 

BF 324 
100 ----------

hFE: 80 l--+--+--+--+--+--+-+--+-+----J 
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0 I----~~-'-----'----'-----~~~-'----' 

mm ho 

0 10 20mA 
---le 

Input admittance 
characteristic 

BF 324 
40~---------

-VcE = 10V 
f :100MHz 

.....,-Ic=1mA 

-60 ---1-l--+--+--+--\----+--+--+----j 

6 
-80 ---1-l--+--+--+--H-+--+--+----j 

8 
-100 ---i-J--+--+--+--+-t-+,-+--+-----1 

-120 >---J--+--+--+--+--+--+--+--+----1 

-140 l--1----+--+-+--+--+--+---+--~ 
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--------------- 9;b 



mmho 

Output admittance 
characteristic 

BF 324 
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-Ic=lmA 
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o~~~~~~~~-~~ 

0 50 100µmho 
~gob 

mm ho 

BF324 
Forward transconductance 
versus collector current 

BF 324 
200 ~~~~~-.-~--·------, 200° 
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100 f--+-+---t--..,,,._V--+---+----t-+--_,___, 100· y 

7 

0 ~~~~~~~~-~~ 0 
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BF 450, BF 451 
PNP Silicon Epitaxial Planar Transistors 
designed for emitter-grounded AM and FM IF amplifier stages in which 
the negative pole of the supply voltage is grounded 

The BF 450 is designed for stages with AGC, and the BF 451 is designed 
for stages without AGC. 

Green plastic case= T0-92 
T0-18 compatible. 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions in mm 

Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Base current 

Power dissipati'on at Tomb= 25 c.c 

Junction temperature 

Storage temperature range 

Characteristics at T amb = 25 °C 

DC current gain 
at -VeE = 10 V, -le = 1 mA BF 450 

BF451 

Collector base breakdown voltage 
at -le= 10 µA 

Collector emitter breakdown voltage 
at-le= 2 mA 

Collector cutoff current 
at-Vea= 30V 

Thermal resistance 
Junction to ambient air 

-Vcao 

-VeEO 

-VEBO 

-le 

-/a 

Ptot 

T; 

Ts 

hFE 
hFE 

-V(BRJCBO 

-V(BR)CEO 

-/eao 

RthA 

sjl[c~-
2.5 

f. "' ~ 
~ 

max.0.5¢ 1.25 

40 v 

40 v 

4 v 
25 mA 

5 mA 

150 1 mW 

125 oc 
-55 ... +150 oc 

>so 
>30 

>40 v 

>40 v 

<so hA 

<660 1 °C/W 

1 Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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mW 

Gain bandwidth product 
at -VeE = 10 V, -le= 1 mA, f = 100 MHz 

Feedback capacitance 
at -VeE = 10 V, -le= 1 mA, f = 1 MHz 

Real part of output admittance 
at -VeE = 10 V, -le= 1 mA, f = 0.5 MHz 

Noi1se figure at -VeE = 10 V, 
-le = 1 mA, f = 100 kHz, RG = 300 Q 

Admissible power dissipation 
versus ambient temperature 
(see note on page 378) 

BF 450,k51 
200 ~~~~~~~~~~~ 

mA 
20 

flot -Jc 

I I 
10 

0 L__[___J___J____L__l__}.,l>__L-_J___J___J 
0 

o 100 200°c 

BF 450, BF 451 
fr 325 MHz 

-Cre 0.35 pF 

9oe < 8 µmho 

F 2 dB 

Collector current 
versus base emitter voltage 

-Vcp10V 

0 

BF k50,k51 

rJ .....1 
0.5 

--vaE 
1V 
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mA 

BF 450, BF 451 
Common emitter 
collector characteristics 

BF 450,451 
2 0 ~~.---.---.-----.----.---.----.------,-----, 

_LI 350 ~300 

200 !--

111 100 

Ia= 50 µA 

0 ~+---+-~~~~~~~~ 
0 5 10 v 

---vcE 
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MHz 

Gain bandwidth product 
versus collector current 

BF 450,451 
500 ~----------.--~ 

y 
, , oo 1---t-IL--++---r---t__,_,__+---+--;----< 

L f--'t--f--+--f--+--f----+---jf----+---j 

200 I--+---+--+--+---+--+--+--+--+---< 

100 I--+---+--+--+---+--!--+---+--+---< 

0 !---+---+-~~~~---+----+-~~ 
0 5 10mA 
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BO 136, BO 138 
PNP Silicon Epitaxial Planar Power Transistors 
for AF driver stages in hifi equipment and for push-pull output stages 
matched with BD 135/137 as complementary pairs. 

These transistors are avai'lable either as matched pairs or as complemen­
tary pairs BD 135/BD 136 or BD 137/BD 138. Matching condition: The 
typical ratio of the DC current gain of a matched pair at !VcE! = 2 V, 
/lei= 150 mA is 1.3 {max. 1.6). 

max.7.8 

Plastic case SOT-32 max. .... 
~ 

Collector conne,cted 0.88 c 0.5 

to metal base I 
.E 

Weight approximately 1 g i 
Di'mensions in mm 2,29 

ECB 

Maximum Ratings BD136 BD138 

Collector base voltage -Vceo 45 60 v 
Collector emitter voltage -VcEO 45 60 v 
Emitter base voltage -VEBO 5 v 
Average collector current -'-1CAV 0.5 A 

Peak collector current -fcM 1.5 A 

Power dissipation Ptot 6.5 w 
at Tc< 60 °C 

Junction temperature Ti 125 oc 
Storage temperature range Ts -55 ... +125 oc 

Characteristics at Ti = 25 °C 

DC current gain 
at -VcE = 2 V, -le= 5 mA hFE >25 >25 
at -VCE = 2 V, -le= 150 mA hFE 40 ... 250 40 ... 160 
at -VcE = 2 V, -le= 500 mA hFE >25 >25 
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BO 136, BO 138 
Base emitter voltage -VsE <1 v 
at-VeE = 2 V, -le= 500 mA 

Collector saturation voltage -VeEsat <o.5 v 
at -le = 500 mA, -Is = 50 mA 

Collector cutoff current 
at-Ves = 30V -leso < 100 nA 
at-Ves = 30 V, T; = 125 °C -leso < 10 µA 

Emitter cutoff current -IEBO < 10 µA 
at-VEs = 5 V 

Gain bandwidth product fr 75 MHz 
at-VeE = 5 V, -le= 50 mA 
f = 35 MHz 

Thermal resistance 
Junction to ambient air RthA < 100 °C/W 
Junction to metal base Rthe < 10 oc/W 
Metal base to heat sink Rthets <1 °C/W 
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BO 136, BO 138 
Admissible power dissipation 
versus 
metal base temperature 

BO 136,138 
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Pulse thermal resistance 
versus pulse duration 
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Multiplier for admiss. power 
dissipation for non-periodic 
pulses versus pulse duration 

BO 136, 138 
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versus collector emitter voltage 

BO 136,138 

Tc •60°C 
a) DC current 
b) Non-periodic pulses 

n 
lp=21Q5 1----1 Q20J0.05ms-

b) ~ ~" 0 
~ ~ 

a) "~ ~~ 
~ 

DC-operation ~ r-i 

N 

80136 

80138 

10-2 ll 
1 2 3 • 5 10 2 3 • 5 100 v 

--1£-E 



mA 
103 

-le ' 

mA 
500 

400 
-fe 

1300 

200 

100 

0 

Collector current 
versus base current 
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Collector current versus 
base emitter voltage 
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BO 136, BO 138 
Collector current 
versus base current 
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A 

BD 136, BO 138 
Common emitter 
collector characteristics 

BO 136,138 
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Base current versus 
junction temperature 
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A 

Common emitter 
collector. characteristics 
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80140 
PNP Silicon Epitaxial Planar Power Transistor 
for AF driver stages in hifi equipment and for push-pull output stages 
matched with BD 139 as complementary pair. 

Thi'S transistor i'S available either as matched pair or as complementary 
pair BD 139/BD 140. Matching condition: The typical ratio of the DC cur­
rent gain of a matched pair at IVcEI = 2 V, Itel = 150 mA is 1.3 (max. 1.6). 

max.7,8 

Plastic case SOT-32 
Collector connected max. <"l 

~ 
to metal base 0,88 " 0.5 

Weight approximately 1 g I 
.E 

Dimensions in mm i 
2;29 

EC B 

Maximum Ratings 

Collector emitter voltage -VcER 100 v 
at RsE < 1 kQ 

Collector emitter voltage -VcEO 80 v 
Emitter base voltage -VEBO 5 v 
Average collector current -/cAV 0.5 A 

Peak collector current -fcM 1.5 A 

Power dissipation Ptot 6.5 w 
at Tc< 60 °C 

Junction temperature T; 125 oc 
Storage temperature range Ts -55 ... +125 oc 

Characteristics at T; = 25 °C 

DC current gain 
at-VcE = 2 V, -le= 5 mA hFE >25 
at -VcE = 2 V, -le= 150 mA hFE 40 ... 160 
at -VcE = 2 V, -le= 500 mA hFE >25 
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80140 
Base emitter voltage -VsE <1 v 
at-VeE = 2 V, -le= 500 mA 

Collector saturation voltage -VeEsat <0.5 v 
at -le = 500 mA, -Is = 50 mA 

Collector cutoff current 
at-Ves=30V -leso < 100 nA 
at -Vea = 30 V, T; = 125 °C -leso < 10 µA 

Emitter cutoff current -IEso <10 µA 
at-VEs = 5 V 

Gain bandwidth product fr 75 MHz 
at -VeE = 5 V, -le = 50 mA, 
f = 35 MHz 

Thermal resistance 
Junction to ambient air RthA < 100 °C/W 
Junction to metal base Rthe <10 °C/W 
Metal base to heat sink Rthe1s <1 °C/W 

391 



w 
10 

f'!ot 8 

r 

4 

0 

OCfW 
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Admissible power dissipation 
versus 
metal base temperature 

ll 

0 

ll 

~ 
~ 

100 
-re 

Pulse thermal resistance 
versus pulse duration 

BD 140 

200 'C 

BD 140 
10 2 ,-----,,-------,---,---,---,----, 

%c 10 t---~v-=_1-+---+---+--::::::=.,_-~ 

l 
~ 

' f----IL_L~V_L--+----+---+-----t 
L1 v=O 

v 
10-1 

~ 
-1 

-I 

-I 

10-2 _l J_ J_ 

10-3 10-2 10-1 10 102 103ms 

-Ip 

392 
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80140 
Common emitter 
collector characteristics 
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Common emitter 
collector characteristics 
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Accessories 
Set of accessories No. 3 

Insulating washer Insulating bush 

----20.2---

comprising 

1 insulating washer No. 02 311 mica 
2 insulating bushes No" 02 321 polycarbonate 

for insulated mounting of T0-3 transistors 

Weight of kit approx. 0.35 g 

If transistors are mounted insulated a good thermal contact has to be 
provided, e.g. by greasing the insulating washer with silicon grease. The 
thermal resistance RthC rises approximately 0.5 °C/W by insulated mount­
ing using accessory set No. 3. 

Dimensions in mm 
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Accessories 

Set of accessories No. 9 

Insulating washer Insulating bush 

20.6 

comprising 

1 insulating washer No. 02 911 mica 
2 insulating bushes No. 02 321 polycarbonate 

for insulated mounting of SOT-9 transistors 

Weight of kit approx. 0.3 g 

If transistors are mounted insulated a good thermal contact has to be 
provided, i.g. by greasing the insulating washer with silicon grease. The 
thermal resistance Rthc rises approximately 0.5 °C/W by insulated mount­
ing using accessory set No. 9. 

Heat sink KS 1 for T0-39 case 

fitting for all transistors in T0-39 case 

Dimensions in mm 

Material: black varnished bronze beryllium 
Weight approx. 2 g 

Thermal resistance in free air 
Rth = 46 °C/W 
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ITI Manufacturing 

Transistors described in this manual are only parts of the ITT semi­
conductors manufacturing programme. A wi1de range of monolithic inte­
grated circuits as well as diodes, thyristors and rectifiers of outstanding 
quali,ty are at your disposal for your designs and your production. 

Worldwide basic research and specified development programme'S at ITT 
factories in Germany, Europe and USA guarantee the most modern 
production methods. Rational large scale producti'on ensures constant 
high quality standard at reasonable prices. 

ITT components are marketed worldwide. We are pleased to inform you 
of the address of your local ITT distributor. 

For information about the following components ask for your manual: 

TTL and DTL Digital Integrated Circuits 

Linear Integrated Circuits 

Integrated Circuits for Consumer Applications 

LSI Circuits in MOS Technology 

Germanium Gold Bonded Diodes 

SiHcon Diodes 

Silicon Capacitance Diodes 

Silicon Diode Switches 

SH icon Zener Diodes 

Silicon Reference Elements and Amplifiers 

Silicon Rectifiers 

Silicon Thyristors 

Silicon 4-Layer Components 

All information given herein is subject to modification with respect to 
progress or errors. 

© 1972 International Telephone and Telegraph Corporation 

Printed in W.-Germany 
lmprime dans la Republique Federale d'Allemagne 
Druckhaus Rombach+ Co GmbH, 78 Freiburg i. Br., Lorracher StraBe 3 
Edition 1972/8 
Order No. 6240-05-1 E 
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Semiconductors Supply Sources 

ITT semiconductors are marketed 

in the United Kingdom by 
ITT Semiconductors, Footscray, Sidcup, Kent 
Telephone 01-300-3333 Telex 21836 

in France by 
Societe des Produ'its lndustriels ITT 
Departement Semiconducteurs INTEHMETALL 
1, avenue Louis Pasteur 
92-Bagneux, 
Telephone: 253-31 39 Telex: 26 925 

in Germany by 
INTERMETALL 
Halbleiterwerk der Deutsche ITT Industries GmbH 
D-78 Freiburg, Postfach 840 
Telefon (07 61) *51 71 Telex 07-72 716 

Addresses of ITT Semiconductors sales outlets in the 
other European countries are available from 
INTERMETALL GmbH, D-78 Freiburg, Postbox 840 

Address of your local sales office/agent: 
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