
阅读申明

Downloaded from www.iczoom.com

1.本站收集的数据手册和产品资料都来自互联网，版权归原作者所有。如读者和版权方有任
  何异议请及时告之，我们将妥善解决。
2.本站提供的中文数据手册是英文数据手册的中文翻译，其目的是协助用户阅读，该译文无
  法自动跟随原稿更新，同时也可能存在翻译上的不当。建议读者以英文原稿为参考以便获
  得更精准的信息。
3.本站提供的产品资料，来自厂商的技术支持或者使用者的心得体会等，其内容可能存在描
  叙上的差异，建议读者做出适当判断。  叙上的差异，建议读者做出适当判断。
4.如需与我们联系，请发邮件到marketing@iczoom.com，主题请标有“数据手册”字样。

1. The datasheets and other product information on the site are all from network ref-
erence or other public materials, and the copyright belongs to the original author and 
original published source. If readers and copyright owners have any objections, 
please contact us and we will deal with it in a timely manner.

2. The Chinese datasheets provided on the website is a Chinese translation of the En-
glish datasheets. Its purpose is for reader’s learning exchange only and do not in-
volve commercial purposes. The translation cannot be automatically updated with 
the original manuscript, and there may also be improper translations. Readers are 
advised to use the English manuscript as a reference for more accurate information.

3. All product information provided on the website refer to solutions from manufac-
turers’ technical support or users the contents may have differences in description, 
and readers are advised to take the original article as the standard.
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NPN Silicon AF Transistors

� For AF input stages and driver applications
� High current gain
� Low collector-emitter saturation voltage
� Low noise between 30 Hz and 15 kHz
��Complementary types: BCW61, BCX71 (PNP)
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VPS05161

Type Marking Pin Configuration Package
BCW60A 
BCW60B 
BCW60C 
BCW60D 
BCW60FF 
BCW60FN 
BCX70G 
BCX70H 
BCX70J 
BCX70K

AAs 
ABs 
ACs 
ADs 
AFs 
ANs 
AGs 
AHs 
AJs 
AKs

1 = B 
1 = B 
1 = B 
1 = B 
1 = B 
1 = B 
1 = B 
1 = B 
1 = B 
1 = B

2 = E 
2 = E 
2 = E 
2 = E 
2 = E 
2 = E 
2 = E 
2 = E 
2 = E 
2 = E

3 = C 
3 = C 
3 = C 
3 = C 
3 = C 
3 = C 
3 = C 
3 = C 
3 = C 
3 = C

SOT23 
SOT23 
SOT23 
SOT23 
SOT23 
SOT23 
SOT23 
SOT23 
SOT23 
SOT23
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Maximum Ratings
Parameter Symbol BCW60 BCW60FF BCX70 Unit
Collector-emitter voltage VCEO 32 32 45 V
Collector-base voltage VCBO 32 32 45
Emitter-base voltage VEBO 5 5 5
DC collector current IC 100 mA
Peak collector current ICM 200
Peak base current IBM 200

Total power dissipation, TS = 71 °C Ptot 330 mW
Junction temperature Tj 150 °C
Storage temperature Tstg -65 ... 150

Thermal Resistance
Junction - soldering point1) RthJS �240 K/W

Electrical Characteristics at TA = 25°C, unless otherwise specified.
Parameter Symbol Values Unit

min. typ. max.
DC Characteristics
Collector-emitter breakdown voltage 
IC = 10 mA, IB = 0 

 
BCW60/60FF
BCX70

V(BR)CEO  
32
45

 
-
-

 
-
-

V

Collector-base breakdown voltage 
IC = 10 µA, IB = 0 

 
BCW60/60FF
BCX70

V(BR)CBO  
32
45

 
-
-

 
-
-

Emitter-base breakdown voltage 
IE = 1 µA, IC = 0 

V(BR)EBO 5 - -

1For calculation of RthJA please refer to Application Note Thermal Resistance
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Electrical Characteristics at TA = 25°C, unless otherwise specified.
Parameter Symbol Values Unit

min. typ. max.
AC Characteristics
Collector cutoff current 
VCB = 32 V, IE = 0   
VCB = 45 V, IE = 0 

 
BCW60 /60FF
BCX70

ICBO  
-
-

 
-
-

 
20
20

nA

Collector cutoff current 
VCB = 32 V, IE = 0 , TA = 150 °C 
VCB = 45 V, IE = 0 , TA = 150 °C

 
BCW60 / 60FF
BCX70

ICBO  
-
-

 
-
-

 
20
20

µA

Emitter cutoff current 
VEB = 4 V, IC = 0 

IEBO - - 20 nA

DC current gain  1) 
IC = 10 µA, VCE = 5 V

 
hFE-grp. A/ G
hFE-grp. B/ H
hFE-grp. C/ J/ FF
hFE-grp. D/ K/ FN

hFE  
20
20
40
100

 
140
200
300
460

 
-
-
-
-

-

DC current gain  1) 
IC = 2 mA, VCE = 5 V

 
hFE-grp. A/ G
hFE-grp. B/ H
hFE-grp. C/ J/ FF
hFE-grp. D/ K/ FN

hFE  
120
180
250
380

 
170
250
350
500

 
220
310
460
630

DC current gain  1) 
IC = 50 mA, VCE = 1 V

 
hFE-grp. A/ G
hFE-grp. B/ H
hFE-grp. C/ J/ FF
hFE-grp. D/ K/ FN

hFE  
50
70
90
100

 
-
-
-
-

 
-
-
-
-

1)  Pulse test: t ≤=300µs, D = 2%
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Electrical Characteristics at TA = 25°C, unless otherwise specified.
Parameter Symbol Values Unit

max.typ.min.
DC Characteristics
Collector-emitter saturation voltage1) 
IC = 10 mA, IB = 0.25 mA 
IC = 50 mA, IB = 1.25 mA

 
0.12
0.2

V 
0.25
0.55

 
-
-

VCEsat

Base-emitter saturation voltage  1) 
IC = 10 mA, IB = 0.25 mA 
IC = 50 mA, IB = 1.25 mA

VBEsat  
0.7
0.83

 
0.85
1.05

 
-
-

 
-

0.75
-

VBE(ON)  
-

0.55
-

 
0.52
0.65
0.78

Base-emitter voltage  1) 
IC = 10 µA, VCE = 5 V 
IC = 2 mA, VCE = 5 V 
IC = 50 mA, VCE = 1 V

AC Characteristics
- 250 -fTTransition frequency 

IC = 20 mA, VCE = 5 V, f = 100 MHz
MHz

- 3CcbCollector-base capacitance 
VCB = 10 V, f = 1 MHz

- pF

Emitter-base capacitance 
VEB = 0.5 V, f = 1 MHz

-Ceb -8

hFE-grp.

A / G
B / H
C / J / FF
D / K / FN

h11eShort-circuit input impedance 
IC = 2 mA, VCE = 5 V, f = 1 kHz

 
-
-
-
-

 
2.7
3.6
4.5
7.5

 
-
-
-
-

k�

Open-circuit reverse voltage transf.ratio 
IC = 2 mA, VCE = 5 V, f = 1 kHz

| hFE-grp.

A / G
B / H
C / J/FF
D / K / FN

h12e  
-
-
-
-

 
1.5
2
2
3

 
-
-
-
-

10-4

1)  Pulse test: t ≤=300µs, D = 2%
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Electrical Characteristics at TA = 25°C, unless otherwise specified.
Parameter Symbol Values Unit

min. typ. max.
AC Characteristics
Short-circuit forward current transf.ratio

IC = 2 mA, VCE = 5 V, f = 1 kHz
| hFE-grp.

A / G
B / H
C / J/ FF
D / K / FN

h21e  
-
-
-
-

 
200
260
330
520

 
-
-
-
-

-

Open-circuit output admittance 
IC = 2 mA, VCE = 5 V, f = 1 kHz

hFE-grp.

A / G
B / H
C / J / FF
D / K / FN

h22e  
-
-
-
-

 
18
24
30
50

 
-
-
-
-

�S

Noise figure 
IC = 100 µA, VCE = 5 V, RS = 1 k�,  
f = 1 kHz, � f = 200 Hz

hFE-grp.

 

A - K
FF - FN

F  
 
-
-

 
 
2
1

 
 
-
2

dB

Equivalent noise voltage 
IC = 200 µA, VCE = 5 V, RS = 2 k�,  
f = 10 ... 50 Hz

hFE-grp.

 

 FF / FN

Vn - - 0.135 µV
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Collector-base capacitance CCB = f (VCBO)
Emitter-base capacitance CEB = f (VEBO)

10

EHP00327BCW 60/BCX 70

-1 110V100

6

12

pF

0

2

4

8

10

CBOV VEBO

EBOC
CCBO

EBOC

CCBO

)

)(

(

Total power dissipation Ptot = f(TS)

0 15 30 45 60 75 90 105 120 °C 150

TS

0 

30 

60 

90 

120 

150 

180 

210 

240 

270 

300 

mW
360 

P
to

t

Permissible pulse load
Ptotmax / PtotDC = f (tp)

10

EHP00328BCW 60/BCX 70

-6

010

5

D =

5

101

5

102

310

10-5 10-4 10-3 10-2 100s

0
0.005
0.01
0.02
0.05
0.1
0.2
0.5

t p

=D
T

t p

T

totmax

totP DC

P

pt

Transition frequency fT = f (IC)
VCE = 5V

10

EHP00330BCW 60/BCX 70

-1 210mA

110

310

5

100 101

102

C

Tf
MHz

Ι
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Base-emitter saturation voltage
IC = f (VBEsat), hFE = 40

0
10

EHP00331BCW 60/BCX 70

BE satV

0.6 V 1.2
-1

100

101

210

5

5

Ι C
mA

0.2 0.4 0.8

˚C25
100 ˚C

-50 ˚C

Collector-emitter saturation voltage
IC = f (VCEsat), hFE = 40

0
10

EHP00332BCW 60/BCX 70

CEsatV

V 0.5
-1

100

101

210

5

5

Ι C
mA

0.1 0.2 0.3 0.4

˚C100
25 ˚C

-50 ˚C

Collector current IC = f (VBE)
VCE = 5V

0
10

EHP00333BCW 60/BCX 70

BEV

0.5 V 1.0
-2

10-1

100

210

5

5

Ι C

mA

5

110

˚C100 25 -50˚C ˚C

DC current gain hFE = f (IC)
VCE = 5V

10

EHP00334BCW 60/BCX 70

-2 210mA

010

310

5

5

10-1 100

101

C

FEh

Ι

110

210

˚C1005

25 ˚C

-50 ˚C
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Collector cutoff current ICBO = f (TA)
VCB = VCEmax

0
10

EHP00335BCW 60/BCX 70

AT

150
-1

410

Ι CBO

nA

50 100

010

110

310

˚C

typ

max
102

h parameter he = f (IC) normalized
VCE = 5V

10

EHP00336BCW 60/BCX 70

-1 110mA

-110

210

5

5

100

100

C

eh

Ι

110

5

CEV = 5 V11eh

h12e

h21e

h22e

5

h parameter he = f (VCE) normalized
IC = 2mA

0
0

EHP00337BCW 60/BCX 70

CEV

3010 20

0.5

1.0

1.5

2.0

h e

V

Ι C = 2 mA

h11e

21eh

12eh

22eh

Noise figure F = f (VCE)
IC = 0.2mA, RS = 2k�, f = 1kHz

10

EHP00338BCW 60/BCX 70

-1 210V

5

100 101

F

10

15

20

dB

0

CEV



BCW60, BCX70

9 Jan-29-2002

Noise figure F = f (IC)
VCE = 5V, f = 120Hz

10

EHP00340BCW 60/BCX 70

-3 110mA

5

10-2 10-1

F

010

10

15

20

dB

0

Ι C

SR = 1 MΩ Ω100 k Ω10 k

Ω1 k

Ω500

Noise figure F = f (f)
IC = 0.2mA, VCE = 5V, RS = 2k�

10

EHP00339BCW 60/BCX 70

-2 210kHz

5

10-1 100

F

110

10

15

20

dB

f

0

Noise figure F = f (IC)
VCE = 5V, f = 1kHz

10

EHP00341BCW 60/BCX 70

-3 110mA

5

10-2 10-1

F

010

10

15

20

dB

0

Ι C

Ω= 1 MSR 100 kΩ 10 kΩ

1 kΩ

500 Ω

Noise figure F = f (IC)
VCE = 5V, f = 10kHz

10

EHP00342BCW 60/BCX 70

-3 110mA

5

10-2 10-1

F

010

10

15

20

dB

0

Ι C

= 1 MRS

100 k

10 k
500

1 k

Ω

Ω

Ω
Ω

Ω


