[

PH-P = fensione nesrtrvg o) coll //;,é,
COMPONENTI

ELETTRONICI E MATERIALI . MRN = fension [ omrhvat o o lld ote
PHILIPS 1.
I (..io”@.'x’JC'fc
Sl
S
. e ’7»0 re

TRANSISTOR! AL GERMANID E
AL SILICID PER RADIO E TV

'

TRANSISTORI AL GERMANIO E
AL SILICIO PER RADIO E TV

1 [V Novembre, 3 ¢ MILANO - Tel. 69.94
,u . : y ) PHILIPS S.p.A. - Sez. ELCOMA - Plazza IV Novembre, 3 - MILANO - Tel. 69.94

PHILIPS S.p/A. ~'Sez. ELCO

R )




LETTER SYMBOLS

Letter symbol

Definition

Yol Yoo

Eobr Boe

Caly: €

Yrbr Yye
&b 8re

o

@ ob @ oc

Output admittance
Output conductance
Output capacitance

Phasc angle of
outpul admittance

Feedback admittance

FFeedback conductance

Input short circnited
toa.c.

Input short circuited

Crpr Cre Feedback capacitance toa.c.
(Prb- (p ro Phase angle of
feedback admittance
773 0349
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AC125

GERMANIUM ALLOY TRANSISTOR

P-N-P transistor ina TO-1 metal envelope intended for use in pre-amplifier or
driver stages.

QUICK REFERENCE DATA

, Collector-base voltage (open emitter) -VcBO max. 32 V
i Collector -emitter voltage (open base) -VCEO max. 12 V
Collector current (d.c.) -Ic max. 100 mA

o Total power dissipation up to Tamp = 45 °C
) with cooling fin No. 56227 on a heatsink of

at least 12.5 cm? Piot max. 500 mW
| Junction temperature Tj max. 90 ©°C
o D.C. current gain at Tamb = 25 °C
. . ~ > 50
gt Ic=2mA; -VCg =5V hpg typ. 100
i Small signal current gain at Ty = 25 °C
4 Ip = 2 mA; VB = 5V; f = 1Kkiiz h typ. 125
- E P VB ' fe 80 to 170
i Transition frequency
; -Ig =10 mA; -Veg=2V f typ. 1.7 MHz
MECHANICAL DATA Dimensions in mm
i .
- TO-1
< e 15™(not tinned)
| Elm .
; 3 b7 =
“; g
%
cb L 9am | 3sqmn e

7200885

The coloured dot indicates the collector

Accessories available: 56200, 56208, 56209, 56210, 56226, 56227

| d I



I T

i=small signal current amplification
| 121= collector load impedance,

jobe

,
T

e - 'i“

i
J
L

10

IMinimum collector -emit ter voltag,

{for which gg =0.ImJY’
~"]Provisions must be made to ens
thermal stabllity

S5 €T -9IH00L

10°

GERMANIUM ALLOY TRANSISTOR

P-N-P transistor ma T0O-1 metal envelope intended for use in pre-amplifier or

driver stages.

QUICK REFERENCE DATA

Collector -base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (d.c.)

Total power dissipation up to Ta;nb = 45 °C
with cooling fin No. 56227 on a heatsink of
at least 12,5 cm?2

Junction temperature
D.C. current gain at Tamp = 25 °C
-l =2 mA; -Vgg = SV
Small signal current gain at Tgmp = 25 °C
Ip =2mA; -Vcp=5V; f=1KkHz
Transition frequency

-Ic=10mA; -VCg=2V

-VeBo
-Vcro

-1¢

Prot
T

j
hpp

hie

fp

max. 32
max, 12

max. 100

max. 500
max., 9%
> 65
typ. 140
typ. 180
130 to 300
typ. 2.3

mA

mW

o¢

MHz

MECHANICAL DATA
TO-1

Dimensions in mm

._.1‘_5,2‘_“ (not tinned)

94m

The coloured dot indicates the collector

Accessories available: 56200, 56208, 56209, 56210, 56226, 56227

Il 81
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AC127

AC126 '
1
7Z06549-13.0b .
ST J LTI L T U T I T T T T T T I O T T
1t t- 14 t-f-4-| A7 = small signal current omplitication.{.}.f .|}
SNNSERNEEN Zl = ;ollegto( load . (mp’edance
300 ] GERMANIUM ALLOY TRANSISTOR
I G Tt i d s pr Lt RERNREE
Ai L1 M H - 00 Y A O A1 ~Y%eg=5V |-+ -
N T N =
'..‘\\_ e 11 Ig,_“zmA N N-P-N transistor in a TO-1 metal envelope intended for use together with the
AT PR - i “Hrt - p-n-p transistors AC128or AC132as matched pairin class B output or driver
200 TP TR TTHTT . stages with complementary symmetry.
- PN ] .
n - TrLir ST N - QUICK REFERENCE DATA
— 77 ox
- b 1 1+ "fF-a\k € Collector -base voltage (open emitter) VcBO max. 32 V
00 LT ;____ ERNNANNN T Qo T ' Collector-emitter voltage (open base) Vcpo max. 12V
LI R L e LT T et Twmin TTT 1 Collector current (d.c.) Ic max. 500 mA
-{- | 11 Total power dissipation up to Tamp =45°C
11+ - ! with cooling fin on a heatsink of at least
T 1] J1L : 12.5 cm?2 Piot max. 340 mW
0 T ] ) I 0
unction temperature (incidentally) T; max. 100 “C
0 2 4 6 8 Zytkar) 10 ) !
D.C. cuirent gain at Tamb = 25°C
LR i
40 —= -~ Minimum collector -emitter voltage S FUUL N ‘ Ic=20mA; Vgg =0 hrg typ. 100
v |for which gomO.1mdl! ] o1mJi’ e ( iti
CE } 1Provisions must be made to ensure Jo=01m —yt & "4 Transition frequency
(V) |-~ |thermol stability i CE L i} - :
: S MOE ety f ‘5 Ic=10mA; Veg =2V fT typ. 2.5 MHz
0 " = LS :
I - - 1 MECHANICAL DATA Dimensions in mm
SO S B 0 : : TO-1 ,
SR DR e - i max94 min38
H - Y : b ) = 3
- " 5 =i §
———— E T
A i 111 not tinned max 1.5 Tt
10 + T max0.48
- - - —- ;j -+ - : The blue dot indicates the collector
0 Lt 1'?71|n|||1 Il 1 11111:1111 L O T T BERERRANNA Accessoriesseepage4
10 10? 10° 104 ZggloL) 10° \.
‘i 723 1116
| " I | o f
| April 1968 May 1967




AC128

AC127 2-AC128

| :
Frppenet T
. )
J IR o GERMANIUM ALLOY TRANSISTOR
a ¥ o -
) [ [Te)
~SL Al 3 o <)
i S -
@l aflla @
Sie Mg D N © P-N-Ptransistor in a ' TO-1 mctal envelope intended for use in class A or class
g £ ool . \r S I
NN H- \ - B output stages with battery voltages up to 14V and anoutput power of up to 4 W,
N f'j‘i \\ Type 2-ACI28 consists of 2 transistors ACT28 sclected for operation in a low
b ) 4
1 T M > - ,JO distortion class. B amplifier,
~ | (W]
\~
N N e et e - I S S
s T3 11 N QUICK REFERENCE DATA
S§ > e e e e e e e e s e ]
n ™ ™ L \'éj' Collector -base voltage (open emitter) “VeRo max, 32V
~§~____‘&~ e ] - - A
T Sda 14+ AT Ha Collector-emitter voltage (open base) -Vero max. 16V
PPt |- ™
e e L - 4T P~ .
T T e el L] ,~~'"""4-~___‘, ™ L Collector current (doc.) -1 max, | A
T P et o R = ’
0 B e O By g o N - . . : v
1 1 i 1 T ".:::::' Tatal power dissipation up to Tapp = 25 ©C
.
] | | Lt N with cooling fin on a heatsink of at
= 1 111 | least 12.5 cm? Prot max. I W
g 1y X 8 8 ’ o - 3 - QD .
a7 & 3 o Y & Junction temperature (incidentally) Tj max. 100 °C
1 - . H . - O
5 T T T 1 T TP TTYTTT T L0 0 i A 0 e A Bt 11 4 0 A i 2 B e e 'T‘ITr“% I)-(). (,,Urrcl" galﬂ at rl ﬂn'h 25 (‘ 90
oft . : . = typ.
8l B a . ~I¢v = 50 mA; Ve = 0 hyiye .
NELEL ‘é =1 . 1S G » VOB IFE 35 to 175
N R :3\: Transition frequency
K e
R IENa o ~Ie = 10 mA; Vg = 2V fir typ. 1.5 Miz
. ( Cl 1 y
\\ N el - t . e R I
upaiE » ‘ 1
~t : MECHANICAL DATA Dimensions in mm
i | TO-
i \ 1111 o I max 94 min38
- - . N “[o e e e — ]
. ‘ . e -
T JR - 3
; s bl - - CIEE 2] X
111 ] _ N | - Mol Am £
L ] Jo £
- ; t%z : - A not tinned max15 -+
1T 19 .
1@ B I AU
1NN -F'-‘l’ Nit{d 4 The red dot indicates the collector
8 e Igl;“”énhl 11 21 U0 53 W O IAJI_;\g
g L2 ] .
773 0870

Accessories see page 4.
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AC128 AC
2-AC128 130
4 TN :
tot| N N2, i SYMMETRICAL GERMANIUM TRANSISTOR
(i) 1 ghs ,;’z& \&?‘6‘ heatsink material : («'
H00 T \w&/ % 1.5mm aluminium E N-P-N transistor in a TO-1 metal envelope. The ACI30 is primarily intended for
F?‘ l *’ﬁ > use in havizontal deflection synchronization circuits.
TN H N
}30 T RATINGS Limiting valwes according to the Absolute Maximum System as defined in
’),0()’\ S LLLLLL LB T 11C publication 134.
DU @ iy
IRE *,r‘\’zz,,-)p e Collector -base voltage (open emitter) Veno max. 20 V
M | Collector -emitter voltage (open base) Vero wax, 10V
- :ka‘e;b ] T Collector-emitter voltage with Rpp < 10kS2 VerRr max. 15 V
200 TN %y, A A Collector current (d.c.) I max. 100 mA
‘“fw-i”%o T j*h : el BT Total power dissipation up to Tymp =25°C Pior max. 145 mW
P coct - junction temperature T, max. 90 ©0C
" ollngo SERRSSRENNS ’ i
OCcms - T
200 M 330 NERESRE N THERMAL RESISTANCE
HAENN | i TH- r . From junction to ambient in free air Repy j-a = 0.45 °C/mW
Q 1 . CHARACTERISTICS T = 25 °C unless otherwise specified
NN J P
0 1 : - MRy 1 T Saturation voltages
0 20 40 60 80 100 120 T (°C) R V(CEsat typ. 15 mV
Ic=10mA; Ig = 1 mA -
VBEsat typ. 245 mV
7206775 13.abh, D.C. current gain
Aj [H—1-4-Aj=Small signal current amplification with sliding collector-emitter| Ier = 10 mA: Ve = 1V her > 25
heel ] voltage at Vg =10V and R/ =160k C mas Vee FE typ. 65
150 T T T e ok o B Ration between hpp and hpc
T . — . hpR typ- 1
B T 11117t - for each individual transistor
-t T 1 HE L hrc 0.5t0 2
al = e Transition trequency :
el H A TR ERELTE 1o = 10mA; Vog = 1V fop > 2 MHz
100 AT T ‘ MECHANICAL DATA ‘Dimensions in mm
hFE at —VCE =V b T dd 11 typ -t . TO-1
N Tl NN""-»?}(;N\ e . J5M¥(not tinned)
L J T [
L - ; ]
ST R Elof 1T} & a*:
50 1 - 11 | + 3 FI_ __g, . L‘—O C é
i . 1] 1. . Yy D 3
B SO0 S S O S 5 U SO N O A 1 S O O . ' c b g 4, max 38.1min R =]
e - AR - 7708085
0 - The coloured dot indicates the collector.
0 0 200 300 400 ~Ic(mA) 500 Because of its very good symmetrical properties the collector and emitter can be
yE y prof

connected interchangeably.

| ll
) May 1968



AC132
2-AC132

GERMANIUM ALLOY TRANSISTOR

P-N-P transistor in a TO-1 metal envelope intended for use together with the
n-p-n transistor AC127 as matched pair AC127/AC132 in class B output stages

with complementary symmetry.

Type 2-ACL32 consists of 2 transistors AC132 selected for operation in class B

output stages.

|

QUICK REFERENCE DATA

' Collector -base voltage (open emitter) -VeBO max. 32V

" Collector -emitter voltagé (open base) -VCEO max. 12V

2 Collector current (d.c.) -lg max. 200 mA
Total power dissipation up to Tamp = 45 o¢

j with cooling fin on a heatsink of at least

‘ 12.5 cm? Peot max. 500 mW
Junction temperature T; max. 90 ©C
D.C. current gain at Tamb = 25 °C

- = A = . .

. Ic=20mA; Vgp= 0 hgg typ. 135

" Transition frequency

! -1c = 10 mA; -VCg =2V fr typ. 2.0 MHz

|
i
{ MECHANICAL DATA
H

Dimensions in mm

TO-1 max94 min38
i por b= ¥
' 5 m—
E _E
. not tinned max 15 Ta0eate
max0.48

Accessories see page 4.

The red dot indicates the collector

773 0875
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AC132
2-AC132

GERMANIUM ALLOYED MEDIUM POWER
TRANSISTORS

The AC187 is a n-p-n audio transistor in a TO-1 metal envelope,

The ACI187 is primarily intended for use together with the p-n-p medium power
transistor AC188 as matched pair AC187/AC188 to about 3 W complementary sym-
metry class B output stages.

The AC187/01 is electrically equivalent to the AC187, constructed integrally with a

40[Minimum collector ~emitter voltage for which 90"’-””“"1'%';"#';"% LU '} T { T } '} } % H N heat conducting block, which gives better heat transfer.
Provisions must be made to ensure thermal stability § The thermal resistance from junction to heatsink shows an improvement(—%lOOC/W)
Ve 3 as compared with that obtained with the AC187 when using heat conducting clip
(v) 56227. ;
0 The AC187/01 is also available as matched pair with the AC188/01,
\ 1
|16 QUICK REFERENCE DATA
Collector-base voltage (open emitter) VeBO max. 25 V
20 3 : Collector-emitter voltage (open base) VCEO max. 15 V
] ' Collector current (peak value) IeMm max. 2 A
T AN , Total power dissipation up to Tamp = 46 °C Peot max. 0.8 W
0 Junction temperature T; max. 90 ©C
D.C. current gain at T; =25 oc
Ic =300 mA; Vo = 1V hpg 100to 500
Cut-off frequency
Ollll 1 laivaabalglalal 3 113 1 L edadadadaled g o311 ! Ll tetadadglgl 3339 1 IEEEEERInnn
.= i Vg = .20
10 102 103 104 Zoe (D) 105 I 10 mA; Veg 72V fhte typ kHz
MECHANICAL DATA Dimensions in mm

1.5™™(not tinned)

ACi87
TO-1

g1

0.48Max

9.4 max 38.1min
The coloured dot indicates - 7208885

the collector

Accessories available: 56200; 56208; 56209; 56210; 56226; 56227

I 12 I

lm Anril 10A8




128

GERMANIUM ALLOYED MEDIUM POWER
TRANSISTORS

The AC188 is a p-n-p audio transistor in a TO-1 metal envelope.

The AC188 is primarily intended for use together with the n-p-n medium power
transistor AC187 as matched pair AC187/AC188 to abour 3 W complementary sym-
metry class B output stages,

The AC188/01 is electrically equivalent to the AC188, constructed integrally with a
heat conducting block, which gives better heat transfer.

The thermal resistance from junction to heatsink shows an improvement (=10 °C/W)
as compared with that obtained with the ACI88 when using heat conducting clip
56227,

The AC188/01 is also available ag matched pair with the AC187/01.

B QUICK REFERENCE DATA

Collector -base voltage (open emitter) -VeBo max. 25 V
Collector-emitter voltage (open base) -VeEo max. 15 V
Collector current (peak value) -Iem max, 2 A
Total power dissipation up to Ty, = 46 °C Prot max. 0.8 W
Junction temperature ’I’j max. 90 OC
D.C. current gain at Tj=250C

=Ig =300 mA; -Veg =1V hpg 100 to 500
Cut-off frequency

“Ic =10 mA; -Vgg =2V ) fhfe typ. 10 kHz

MECHANICAL DATA

ACigss
TO-1

15™%(not tinned)y

g1mex

0.48max|
———rie—

9,4 max R V 3g.1min

7200685

The coloured dot indicates
the collector

Accessories available: 56200; 56208; 56209; 56210; 56226; 56227

April 19_63 ” 19 ”




AC188 AC188/01 ”

AC187/AC188
MECHANICAL DATA (continued) Dimensions in mm
ACIB8 /01

dent é
b 15M (ot tinned)
} o] e 3
IS : r
o (el I e
‘e ] :
24
- 157max 3 mn N
The dent indicates the collector
RATINGS (Limiting values) l)
Voltages
Collector-base voltage (open emitter) -VenRo max. 25
Collector-emitter voltage (open base) ~-Vepo  max, 15 VvV
Collector -emitter voltage
-Ic £ 600 mA; Rp <1 Q2 -Verr  max. 18
Emitter-base voltage (open collector) -VEBO max. 10
Currents
Collector current (d.c. or average over
any 50 ms period) -1 max. 1 A
Collector current (peak value) -IcMm max. 2 A
Power dissipation
Total power dissipation up to Ty =46 0C 2) Pior max. 0.8 W
Temperatures
Storage temperature Tsig -55to +75 ©C
Junction temperature T} max. 90 °C

I) Limiting values according to the Absolute Maximum System as defined in 1EC
publication 134.

2) The allowable peakpower in classB speach and musical driven amplifiers is 1.1 W

R

AC188 AC188/01

AC187/AC188
THERMAL RESISTANCE
From junction to ambient in free air AC188 | AC188/01
without cooling clip Reh j-a = 290 180 0C/w
with cooling clip 56227 Rep >'~a = 140 oc/w
with cooling clip 56227 on )
1.5 mm Al blackened heatsink of 12.5cm?2 Rth j=a = 80 70.5 OC/W
with cooling clip 56227 on infinite heatsink Rip j-a = S5 oC/W
From junction to case Rih j-c = 40 45 oC/W
Rth j-¢ Rth c-h R -
ACLBS with ! e th h-a
cooling clip 56227 O—J{——l"’jr_l-—‘-h-r—l—od
40 oC/W 15 6C/wW
45 0C/W 0.5 °C/W
s/l o—{ el 1 e o
j c h a
CHARACTERISTICS Tj = 25 0C unless otherwise specified

Collector cut-off current

I =0; ~Vep = 25V

_ typ. 20 pA
lcgo < 200 pA

Ig =0; -Vep =25 V; Ty = w0 °C -lcpo < 1.4 mA

+Vpg = 1.0 V; —VCE =25V ~-IcEx < 200 uA

Emitter cut-off current

typ. 15 uA

Ic = 0; =Vpp = 10 V -
C EB IEBO 277 900 LA

typ. 0.4 mA

Ig = 05 =VEB = 10 V; T = 90 0C -lgpo 2 L4

Base -emitter voltage

10V -VBE 115t0 145 mV
1V -VBE. < 450 mV

-lc = 5mA; -VeEg

~Ic =300 mA; -VCE

"

Emitter-base floating voltage

1E =0; -Vep = 25 V; Tj =90 OC

~VEBfl < 400 mV

' 130 ”

April 1968
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AD149
2-AD149

GERMANIUM ALLOYED POWER TRANSISTORS

P-N-P power transistor in a metal envelope with the collector connected to the

mounting base.
It is primarily intended for use as matched pair 2-AD149 in class B push-pull

output stages with an output power of up to 20 W.

QUICK REFERENCE DATA
Collector-base voltage (open emitter) -VCopo ~ max. 5 V
Collector-emitter voltage (open base) -Vggo max. 30V
Collector current (d.c.) e max. 3.5 A
Total power dissipation up to Tryp = 45 °C Piot max. 32.5 W
Junction temperature (incidentally) T max. 110 °C
D.C. current gain at T = 25 9C
~-Ic= 1A; vcp =0V hpg 30 to 100
e Cut-off frequency
-1 = 0.5 A -Vcg =2V fhfe typ. 10 kHz
MECHANICAL DATA Dimensions in mm
Collector connected to mounting base
: 7max
: o 266 - Tl
f E
1‘ R
| -
| M :
| 4% 5 9
u f

I )

7200677 "._,

Accessories available: 56201

136 ~,
- | 137 IR



AD149

AD161
AD161/AD162

™

2-AD149 ;
80 :
Mlnlmurm collector ~emitter voltage for which g, = 6md T -
~Veer | 19 GERMANIUM ALLOYED POWER TRANSISTOR
. "
0] S N HE
60f—
- N-P-N powcr transistor in i metal envelope with the coliector connected to the :
. mounting base. .
The ADI61 is primarily intended for nse together with the p-n-p power tran- !
o gistor ADI62 as matched paiv ADIG1I/ADI62 in 10 W complementary symimetry
40— class B output stages of mains operated amplificrs and radio receivers.
— |
N ! QUICK REFERENCE DATA
201 - —++ . - - : Collector -base voltage (open emilter) Veo max. 32V i
— = ‘ Collector -emitter voltage (open hasc) Vero max. 20V :
- Collector current (peak value) IcMm max. 3 A :
F j S e Total power dissipation up 1o Tmb = 75°C Piot max. 4 W
0 ! .20 P R P A R i .';‘T'l' A s N Junction temperature (incidentally) T max. 100 ©°C i
%0 1000 2000 5000 10000 . :
Rg (L) D.C. current gain at Tj = 25 °C |
Ptot |- ] TTT 72076821 Ic=0.5A; Ve =1V ey 80 to 320 '
W) " TR 1 - = Tmb Cut-off frequency
- ~t - e I (°C
30 INEENEENE ‘7\\ . ‘40) Ic=0.3A;VCE =2V fhfe typ. 35 kHz
- N Jol ] - 1
. N ‘\@ - i
— ' ;\ HEAA - -t 4 Tk MECHANICAL DATA Dimensions in mm
- TR AN g |
NEEEEN '_"\\” r\\qe . 1] 111 Collector connected to mounting base
e o A - T IIRE 1 11
20 S ] ™ /é’ i Z - | ] g.gmox
— 1= H L LN LI TV T IR e . -
TN TS T TS BEN 60 27m | 60
LTS L e N . 60
& AT A IO | - e e e o
e U s |
1T S 3¢ TIS NEEEEED . et R N
. . 2° ~, ™ ~ )N 1oL L. g
okE ™ .;}".?ai(li/ﬁ \\77‘\,\ . . N - b\\ |1 Ne .
T2 T RS - NG i ot -c——m £ RO} @'/ ol 4
TN . 80 | =ttel Y IR
™~ - P N K N l - i
T LY T""-c—\~> : > N i L._. o
- — M~ N ! —
. : : \: \\\\ i __ ..
o™ \-..\=.\’\ N | -4
0 "~5§%:-,>.‘ , ]88 L SUBE B TS
0 20 T e —— 1907
40 60 80 Tmp (°C) ,00700 : - -
‘ Accessories available: 56203
148 Il ’
” | 149 H




AD162 o
2- AD162

: GERMANIUM ALLOYED POWER TRANSISTOR .

P-N-P power transistor in a metal envelope with the collector connected to the

mounting bhasc.

It is primarily intended [or use as matched pair 2-AD162 in clags B push-pull
output stagres and together with the n-p-n power transistor ADLI61 as matched
pair AD161/AD162 in 10 W complementary symmetry class B output stages of

mains operated amplifiers and radio receivers.

i QUICK REFERENCE DATA
' Collector -hase voltage (open emitter) -VGBO max. 32 V
§ Collector -emitter voltage (open basc) -Vego max. 20 V
; Collector current (peak value) ) -Icm max. 3 A !
| 'I‘oml power dissipation up to Tmb =63 °C i plot max. 6 W 1
5 Junction temperature (incidentally) T max. 100 ©C
3 D.C. current gain at Tj = 25 °C
‘ g =0.5A; -Veg = LV hpg 80 to 320
Cut -off frequency
" -1 =0.3A; -Vgg =2V fhie typ. 15 kHz
MECHANICAL DATA Dimensions in mm i
! Collector connected to mounting base '
! &grﬂax
; 2:7max— ~ \
~or ] A N
A 2
¥ Qle—] P ;
| T SE
B ™
,?.
: 11
L 105 U TEoivw
‘ 9.0 19.0mex :
‘ Accessories available: 56203 : E
160 T | ' i
; 161 ‘
¢ May 1968 :






