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Code |Structure

BC107

BC108

BC108C

BC109

BC182

BC182L

BC547B

BC548B

BC549B

2N3053

BFY51

BC639

TIP29A

TIP31A

TIP31C

TIP41A

2N3055

Code | Structure

BC177

BC178

BC179

BC477

BC478

TIP32A
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NPN

NPN

NPN

NPN

NPN

NPN

NPN

NPN

NPN

NPN

NPN

NPN

NPN

NPN

NPN

NPN

NPN

PNP

PNP

PNP

PNP

PNP

PNP

Case

style
TO18

TO18
TO18
TO18
TO92C
TO92A
T092C
TO92C
TO92C
TO39
TO39
TO92A
T0O220
T0O220
TO220
T0220
TO3

Case

style
TO18

TO18
TO18
TO18
TO18

T0O220

Ic
max

100mA

100mA

100mA

200mA

100mA

100mA

100mA

100mA

100mA

700mA

1A

1A

1A

3A

3A

6A

15A

Ic
max

100mA
200mA
200mA
150mA
150mA

3A

NPN transistors

Vee
max

45V

20V

20V

20V

50V

50V

45V

30V

30V

40V

30V

80V

60V

60V

100V

60V

60V

Vee
max

45V
25V
20V
80V
40V

60V

hee
min
110
110
420
200
100
100
200
220
240
50
40
40
40
10
10
15
20
hee
min
125
120
180
125
125

25

Ptot
max

300mwW
300mwW
600mwW
300mw
350mw
350mw
500mw
500mw
625mWwW
500mwW
800mwW
800mwW
30W
40W
40W
65W
117W

Ptot
max

300mwW
600mwW
600mW
360mW
360mwW

40W

Category
(typical use)

Audio, low power

General purpose,
low power

General purpose,
low power

Audio (low noise),
low power

General purpose,
low power

General purpose,
low power

Audio,
low power

General purpose,
low power

Audio (low noise), low

power

General purpose,
low power

General purpose,
medium power

General purpose,
medium power

General purpose,
high power
General purpose,
high power
General purpose,
high power
General purpose,
high power

General purpose,
high power

Category
(typical use)

Audio,
low power

General purpose,
low power

Audio (low noise),
low power

Audio,
low power

General purpose,
low power

General purpose,
high power

Possible
substitutes

BC182
BC547

BC108C
BC183 BC548

BC184
BC549

BC107
BC182L

BC107
BC182

BC107B

BC108B

BC109

BFY51

BC639

BFY51

TIP31C
TIP41A

TIP31A
TIP41A

PNP transistors

Possible
substitutes

BC477

BC478

BC177

BC178

TIP32C
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Choosing a suitable NPN transistor :

1. The transistor's maximum collector current Ic (max) must be greater than the load current Ic.
supply voltage Vs
load resistance R,

load current Ic =

2. The transistor's minimum current gain hrge (min) must be at least five times the load current I
divided by the maximum output current from the chip.

load current Ic
Max. chip current

hFE(min) > 5 x

3. Choose a transistor which meets these requirements and make a note of its properties: Ic
(max) and hge (min).

4. Calculate an approximate value for the base resistor:
Re=0.2 xR . X heg or Rg= Vs X hee
5x I¢c

5. And choose the nearest standard value.
6. Finally, remember that if the load is a motor or relay coil a protection diode is required.

Example
The output from a 4000 series CMOS chip is required to operate a relay with a 100 coil.
The supply voltage is 6V and the chip can supply a maximum current of S5SmA.

1. Load current = V¢/R. = 6/100 = 0.06A = 60mA, so transistor must have I (max) > 60mA.
2. The maximum current from the chip is 5mA, so transistor must have hge (min) > 60
(5 x 60mA/5mA).
3. Choose general purpose low power transistor BC182 with Ic (max) = 100mA and hge
(min) = 100.
4, Rg =0.2 x R x hgg = 0.2 x 100 x 100 = 2000¢2. So choose Rz = 1k8 or 2k2.
5. The relay coil requires a protection diode.

Choosing a suitable PNP transistor:

The procedure for choosing a suitable PNP transistor is exactly the same as that for an NPN
transistor described above.
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NPN transistor switch
(load is on when chip output is high)
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PNP transistor switch
(load is on when chip output is low)



