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PHILIPS

TRANSISTORS

In the fast growing transistor field the designer as well as the manufacturer of elec-
tronic equipment will find it more and more difficult to have a complete and up-to-
date picture of the various types that are currently available.

For this reason we are presenting in this folder our complete range of transistors

with their main electrical characteristics. Also included are the dimensional drawings
of the various executions.

The audio-frequency range has been supplemented by four subminiature types (OC 57,

28, 59 and 60) which offer the possibility of building hearing aids of very high quality,

Maximum ratings

e

UBcioramilt ltaoe ! Peak Max. continuous|  Collector 1
Type e e collector junction dissipation Current gain BI:
Peak D.C. current temperature | at 25 “C amb. .
(V) (v) (mA] (=€) Pc [mW] hya ] (ma)
; Converter, Mixer, Oscillator ' |
OC 44 15 %) 15 %) 10 i 83 100 1
QC 45 157) 159) 10 75 83 50 1
QC 17013 20 1) 20 W) 10 73 83 100 1
QC 171 13) 2019) 20 %) 5 75 83 - =
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Type

QC 57
OC 58
OC 59
ocC 50
QC 70
oCc 7

OC 75

oC 26

OC 30
OC 72 (2-0C 72)
QC 74 (2-0C 74)

QC 79

Maximum ratings

Collector-emitter voltage ')

Peak
collector

Peak

(V)

307)
307

307)

32

327
329
207)

26

dimensional drawings
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D.C.
(V)

307)
307)

07

146

167
329
207)

26

current

mA)

10

10

10

10

20

50

3500

1400

250

300

300

Max. continuous
junction
temperature
(=€)

Small-signal Amplifier Applications .
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73
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Larg--iignnl Amplifier Applications
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Collector
dissipation

Pc ImW)

10
10
10
10
125
125

125

13000 4
3600 ¥
155 1|]

550 ")

5501

at 25 °C amb.

Current gain

h!l

35
33
80
&0
30
50

90

I
337
353
703

65 3)

429

at

le
(mA)

0.25
0.25
0.25
0.25
0.5
3

3

1000
100
10
300

300
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Type

oC 22
ocC 23
OC 24
QC 46
QC 47

OC 28
OoC 29
OC 35
OC 36
QC 76
oC 77
QC 80

OC 139"
OC 140 %)
OC 14113

oC 200
oC 201

Maximum ratings

Collector-emitter voltage ')

Peak
collector

Peak
(V]

32 5)
40%)
329
20
20

60/80 #|

32/48/6014) |

32/48/60 ')
32/60/80 %)
2 ¥ |
607)

32

20
20
20

25
25

D.C.
(V)

24 %)
243
243)
20
20

60/80 ¢)
32{48/60 ')

| 32/48/60 ")

32/60/80 %)
329
607)

32

20
20
20

25
25

current

(mA

1000
1000
1000
125
125

6000
4000
&000
6000
250
250

250
250
250

50
50

Max. continugus
junction
femperature
(=l e}

75
73
75
75
75

20
90
70
g0
75
75
/3

75
75
75

150
!5'-?_

Collector
dissipation

at 25 °C amb.

Pc |mW]

High-speed Switching Applic:

10000 4)

10000 4

10000 4)
83
83

Current gain

hire

150 3

150 3)

150 7)
< 80
< 200

at
le

ImA]

1000
1000
1000
12
15

Low-speed Switching Applicz

1000
1000
1000
1000
250
250
600

Switching Applic:

15
15
15

|
l

Industrial Applications

13000 4) 323
13000 ¢ 90 3
13000 4 50 3
13000 4 703
165 1) 453
165 M) 523
550" 85 3
High-speed
100 45 3
100 757
100 1503)
250 20
250 30

1) Thermal stability must be ensured

) The voltages and currents of NPN types have the inverse polarity

#) Large-signal current gain hy;
1) Total heat resistance K — 5 °C/W (junction to ambient)
5) Base-to-ground impedance < 100 {

) Min. avalanche-voltage = 60 V at Vyz = 2 Vand -Io =6 A
Min, breakdown-voltage — 80 Vat Vy; —= 1 Vand -1, < 3 mA

7) Base-to-ground impedance < 500 £}

8) Total heat resistance K = 14 “C/W (junction to ambient)

%) Base-to-ground impedance < 1000 Q




Characteristics at 25 °C

leso at

-V

{ae Al (v

o 30 10
.'. r

] 30 10

30 10

< 3 5

= g 5

< 100 0.5

< 100 0.5

< 100 0.5
45 10
4.5 10
10 12

0.8 5
0.8 5
0.8 5

'l- 0.01 10
0.01 10

fub
[Mcfs]

2.5

25

2.5
> 3
> 25

0.2
0.2
0.2
0.9
0%
20

Ve
(V)

oW R R R

[+ O = SR « S = S - T = S -

300

300
10
10

Dimensional
drawing
Mo.

O e

Typical
application

digital computers, high quality
audio amplifiers

pulse generator for ferrite store
medium frequency transmitter

carrier telephony

medium current

medium current

high voltage and high current
applications, DC-converters

high current applications

high current apglications
DC-converters

high voltage and high current
applications

pulse oscillaters, DC-converters

pulse oscillators, DC-converters

pulse oscillators, DC-converters

computers
computers

computers

general purpose audio amplifier

general purpose audic amplifier
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The number of applications in which semiconductor diodes are used to advantage,
has rapidly increased during the past vears. In large measure this expansion is due
to the electrical characteristics of these devices, a low forward resistance, high inverse
resistance and very favourable characteristics at high frequencies, as well as to their
specific properties, such as the absence of a heater, their small dimensions, their long
life and rugged construction.

The range of semiconductor diodes, which have now firmly established themselves in
electronics, is the outeome of lengthened experience in mass-producing these diodes.
Extensive research, a detailed knowledge of the widely diverging requirements that
semi-conductor diodes have to meet in practice, combined with life and field tests over
a period of many years, have resulted in diodes whose particular advantages can be
utilised to the full.

Semiconductor diodes can be split up into two main groups, germanium diodes and
silicon diodes.

To discriminate between these two types, it should be recognised that the silicon
diode, as compared with the germanium diode, has a much lower leakage current at
the same temperature. Moreover, the silicon diode can cope with higher temperatures
than germanium, so that it will be of great interest particularlv in applications where
high ambient temperatures occur.

The choice between silicon and germanium diodes for a given application, however,
depends on many design factors which may differ greatly from case to case.

The range of diodes comprises four different executions:

1. double-ended all-glass envelope (70 and 80 series);

2. double-ended miniature all-glass envelope (90 series, OA 200, OA 202, QA 47);
3. single-ended all-glass envelope (OA 5, OA T, OA9);

4. metal case (OA 31, OA 210, OA 211, OA 214),

For a survey of the various types of diode we refer to the table in which the technical
data and the specific applications of each type have been laid down.




Two of the various stages in the long
and delicate manufactiuring process
of semiconductor depices: precision
positioming insiruments ensure pro-
ducts of great uniformity and high

reliability.




GERMANIUM AND S

Absclute maximum ratings

Type Peak D.C. Average Peak Surge
DIODES 2 ;
number inverse veoltage inverse voltage forward current forward current current 1 sec -
(V) (V) (ma) (mA)] (mA) i
Germanium OA 5 1) 100 100 115 350 500 |
OA 77 25 15 50 50 400 |
OA 97 25 23 S35 500 800
OA 47 7) 23 15 50 50 300
QA 907 30 20 8 45 200
OA 91 1) 115 20 50 150 : 500
OA 95 115 90 50 150 ‘, 500 al
QA 7073 22.5 15 50 150 ! 400
OA 7393 30 20 50 150 400
OA 79 ) 45 30 35 100 ' 200
2-0A 79
OA 811 115 g0 50 150 500 |
OA 85" 15 90 50 150 500 |
|
OA 86 ') 90 60 35 150 200 | L8
Silicon OA 200 50 50 50 150 !
OA 202 | 150 - 150 30 100
ﬁ _-
. ' Zener voltage Max. Zener Dynamic impedance Reverse current
) T | nominal [-V;) current [-lo) Rz at Iz = 5 mA at Vo =2V
number | V) (mA) (a) (muA) e d
Silicon OAZ 200 4.7 40 &0 250
reference OAZ 201 5.1 40 50 100
QAZ 202 5.6 40 25 30
OAZ 203 6.2 40 & 10
OAZ 204 6.8 40 4 10
OAZ 205 £ 40 4 5
OAZ 206 8.2 40 4 5
QAZ 207 2.1 40 4 )
! Absoclute maximum ratings 2
RECTIFIERS Type Peak inverse voltage Average forward current Peak forward current
number V] | [A) (A -
Germanium OA 31 B5 12 12 A
Silicon QA 210 400 054 5
OA 211 3) 800 0.449) 4
QA 214 %) 700 0.54) 5
PHOTODIODE Type Max. inverse voltage Max. inverse current | Sensitivity at T = 2500 “K
number (V) (mA) ! N [ e AJ100 lux] 4
Germanium OAP 12 | 30 3 > 8

] Ratings at an ambient temperature of 25 “C.

Gl

Average values.

3 Absolute maximum ratings at an ambient temperature of 75 °C.

- e



SILICON DIODES

N

Elecirical characteristics!)

i BBForvard | Forvard I e T
| voltage voltage :”:éi!i?e;u:rﬁra i Description
| at 0.1 mA|at 10 ma| °F 'l A}IJQ
| (V] v) "

0.1-0.25 | 0.25-055| B at— Vo= 100 V| Germanium gold-bonded 100 V dicde in single-ended all-glass execution for general-
purpose applications

0.18 0.42 1.9 at — Vo 25 V| Germanium gold-bonded diede in single-ended all-glass execution especially suitable
ter high forward current switching applications
] D14 0.32 33at— Ve~ 25V| Germanium gold-bonded diode in single-ended all-glass execution with high forward

conductance, suitable for high forward current switching applications

017 0.40 30 at — Vp — 25 V| Miniature double-ended execution of type OA 7
*101-025| 05-1.5 |300 at = Vo 30 v | Miniature execution of the OA 70
! 0.1-0.25 | 0.65-1.9 | 75 at— Vo = 100 v| Miniature execution of the OA 81
I 0.1-025| 0.65-1.5 | 80 at— Vp = 100 V| Miniature execution of the OA 85

|

0.1-0.25 | 0.55-2.0 [150 at — Vp = 225V | Germanium point-contact dicde in all-glass construction, designed for video detection
01-02 | 06-1.1 [2B0at— Ve = 30V| Germanium point-contact diode designed for use as video detector or ring medulater
015-03| 08-22 | 90 at—Vp= 45V| OA 79. Germanium point-contact diode intended for use as AM deatector

2-0A 79: Matched pair of OA 79 designed for use as ratio detector (damping

resistanca > 135 kQ)

|0.1-0.25 | 0.65-1.9 | 75 at— Vo= 100 V| Germanium point-contact 100 V diode for general-purpose applications

! 01-025| 065-15| 75 at— Vo= 100 V| Germanium point-contact diode for general-purpose applications (electrical characteristics

are better than those of the OA 81)

0.14-0.25| 0.82-1.47|130 at — Vo 90 V| Germanium point-contact computer-diode |especially suitable for switching applications)

! 053 080 [005at- VYo 50 ¥ | Silicon-alloy 50 V diode in miniature envelope
|
053 0.80 |005at— Vo~ 150V | Silicon-alloy 150 ¥ diode in miniature envelope
Typical change in Zener Forward veliage
HI:J:&-;E with temperature at Ip 10 mA
I: = ImA [mV/[°C) A
- 2 0.72
1.8 0.72
T 1 3 0.72 Silicon-alloy junction diedes in all-glass single-ended construction with external metal
4 é g;g can intended for use as a low-current stabiliser or as a voltage reference
4 0.72
+ 55 0.72
&5 0.72
~ Maximum | Minimum
lcad capacitance circuit resistance
; i H (2]
T |
1000 I Germanium junction diode for use as power rectifier
. 200 | 4 Silicon-alloy 400 V dicde, forward current 500 mA
for use as mains rectifier
100 8 Silicon-alley 800 V dicde, forward current 400 mA
for use as mains rectifier
100 7 Silicon-alley 700 V dicde, forward current 500 mA
o] for use as mains rectifier
! | Dark current Wavelength for
i Lt =25°C;\V=—10V) max. sensitivity
I {_u' Al Am [_H]
< 15 1.55 (infra-red) Germanium junction photodiode of the p-n alloy type in metal case, with a lens on top

4] Sinusoidal input voltage and capacitive load.
3] A heat sink of min. 5 em? is required.



dimensional drawings
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