PHILIPS [AA119

POINT-CONTACT GERMANIUM DICDE in miniature all-glass con-
struction for use in A.M. detector and ratio detector
circuits

Dimensions in mm The white band indicates the cathode side
max2" max2/)
—

- -
YT L
St |
de— | =

max2,5%

max 7.6
. 64%25

LIMITING VALUES (Absolute max. values)
T ooy = 25 % 60 °c
Inverse volfage @ = = -SS -rmcmcccccecccnccccnnaa-
Average value (averag-

ing time max. 50 msec) =-Vp = max, 30V 30V
1 (tav = max. 50 msec 50 msec)
Peak value -Vpy = max., 45V 45 V

Forward current
Average value (averag-

ing time max. 50 msec) Ip = max. 35 mA 15 mA
(See page D) (tay = max. 50 msec 50 msec)
Peak value Ipy = max., 100 mA 100 mA
Surge current (max.
duration 1 sec) Ipsurge = max. 200 mA 200 mA
(¢ = max. 1 sec 1 sec)
Temperatures
Storage temperature s = -55 OC to +75 °C
Operating ambient
temperature Tamb = -55 OC to +60 OC
THERMAL DATA

Thermal resistance from junction
to ambience in free air K = max. 0.45 °C/mW

") Not tinned

722 1230 Tentative data 5
6.6.1962




AA119| PHILIPS

CHARACTERISTICS at Tamb = 25 °C

Forward Reverse
voltage current
Forward Inverse =
current (vp) voltage (-1p)
(1p) = max. (-¥p = max.
0.1 mA [=0.23V <0.30V 1.5V = 0.8 pA [< 2.8 pA
1mA|=0.56V |[<0.887V 10V | =4.5pA |< 18 pA
30mA[= 2.8V | < 4.0V) 30V | = 35 pA [< 150 pA
45 V | = 90 pA |< 350 pa

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Forward voltage (VD)

Forward Tamb = 25 °C Tamb = 60 OC
current R
(Ip) = max. = max.
0.1 mA =0.16V < 0,25V
1 ms = 0.50 V < 0.80V
10 mA =15V <2.2 Vv = 1.4V < 2.1V
30 mal) = 2.6V | < 3.8V

Reverse current (-Ip)

Inverse Tamb = 25 °C Tamb = 60 °C
voltage
(-vp = max. = 1ax.
0.1V = 0.35 uA | < 1.0pA| = 4.5pa | < 12 pA
1.5V = 6 pA < 25 pA
10V = 16pA | < 60 pA
30V = 60 pA < 300 pA
45 V = 170 pA < 500 pA

A
Input voltage Vi = 3 Vrms vl Ci= g%
Frequency £ = 10.7 Kc/s g HRET =
Efficiency n = 857% 5 =
15 k@ > 13.5 kQ

< 19 kQ

1) Measured with current pulses to prevent excessive
dissipation

Damping resistance rg =

722 1231 Tentative data 2.
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PHILIPS |[aAAY21

POINT CONTACT GERMANIUM DIODE in miniature all-glass con-
struction for high speed computer logic applications

Dimensions in mm The white band indicates the cathode side

max2 max2!)
s | I
gt — ‘ i
_ max76 |
| ) 42,
[ "’77?6 57,,,7Tm>.

LIMITING VALUES (Absolute max. values)

Inverse voltage -Vp = max. 15V
Forward current
Continuous Ip = max. 20 mA
Peak value Ipy = max. 50 mA
Temperatures
Junction temperature Ty = max. 75 °c
Operating ambient
temperature Tamp = -650C to +60 OC
Storage temperature Ts = -65°C to +75 °C
THERMAL DATA

Thermal resistance from junction

to ambience in free air K = max. 0.75 OC/mW
CHARACTERISTICS
TJ = 25 OC Tamb = 60 OC
Forward Inverse
current Forward voltage voltage Reverse current
(1p) (vp) (-vp (-1p)
min. max. max.
2 mA 0.25 V 0.45V 5V 30 pA
10 mA 0.40V | 0.80 V 15V 100 pA
50 mA 0.60 V 1.5V

) Not tinned

7722 1719 Tentative data Te
4.4.1963
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Ty = 60 °C Tamp = 25 OC
Forward | poruard voltage Inverse | poyerse current
current voltage

(Ip) (vp) (v} (-1p)
min. max. max.
2 mA 0.19V | 0.39 V 5V 10 pA
10 mA 0.34 V | 0.74 V 15V 60 pA
50 mA 0.54 V 1.44 V
Diode capacitance
Inverse voltage -Vp = 1V
Frequency f = 0.5 Mc/s
Ambient temperature Tagp = 25 °C
Diode capacitance cgk < 1.2 PF

Reverse recovery time (see figs. 1, 3 and 4)

Initial forward current Ip = 3 mA
Inverse voltage -VD = 1V
Loop resistance Rloop = 100 Q
Ambient temperature Tamb = 25 °C
Reverse recovery time £ = 5 nsec
for -Ip = 1 mA réC < 12 nsec
Reverse recovery current (see figs. 2, 3 and 5)
Initial forward current Ip = 3 mA
Inverse voltage -Vp = 5V
Loop resistance Rjoop = 500 @
Ambient temperature Tagb = 25 °C
Reverse recovery current
after t = 50 nsec -ID < 0.5 mA
T[D=3mA
Pulse generator —' Sampling
Rs=50.00. oscilloscope
Rise time<0.00025u sec T Rj= 508
Fig. 1

7Z2 1720 Tentative data




PHILIPS [AAY21

Mp=3mA

! 5000,
@ AW Time determined

Pulse generator

Rise time<0.001 y sec current meter
L Oscilloscope
Fig. 2 RiZIMQ
CiS8pF
Ip= max12nsec 50n sec
3mA *’1
P S
-Ip=imA max 05mA
t Figs 3

rec
(psec)

0005

—»T(°C)

722 1721 Tentative data 3.
4.4.1963
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PHILIPS AAZ12

GERMANIUM JUNCTION DIODE in single-ended all-glass coﬂq
struction for high current low hole-storage applications

DIQDE AU GERMANIUM A JONCTION en construction tout-verre
a sortie§ unilaterales destinee aux applications de
courant élevé et de faible accumulation de lacunes

GERMANIUM-FLACHENDIODE in Allglastechnik mit einseitig
ausgefiinrten Anschliissen fiir Anwendungen mit hohen Strémen
und geringer Locheraufspeicherung

The red dot indicates the

Dimensions in mm cathode connection
Dimensions en mm Le point rouge indique la
Abmessungen in mm connexion de la cathode

Der rote Punkt bezeichnet
den Katodenanschluss

max15 _min 37
i+
g G

L%

max15

Limiting values (Absolute max. values)
Caractéristiques limites (Valeurs max. absolues)
Grenzdaten (Absolute Maximalwerte)

Tamp = 25 60 °C
-Vp = max. 30 30V
Ip (tay = max. 50 msec) = max, 100 100 mA
Ipn = max. 1,0 0,5 A
ID surge (t = max. 100 usec) = max. 4,0 A
Ty = max, 75 °C
Storage temperature ) 5 &
Temperature d'emmagasinage = =55 “C/+75 °C
Lagerungstemperatur

) Not tinned; non étamé; nicht verzimt

722 0948 Tentative data. Vorldufige Daten Te
12.12.1961 Caracteristiques provisoires




AAZz12| PHILIPS

Thermal data. Thermal resistance from
junction to ambience in free air K

Données thermiques. Résistance ther-

mique entre la jonction et 1'ambi-
ance a l'air libre K

Thermische Daten. Wirmewiderstand

zwischen Kristall und Umgebung in < 6
freier Luft K = 0,4 °C/mW

A

0.4 °c/mw

A

0,4 °c/mW

Characteristics range values for equipment design |
Gammes de valeurs des caractéristiques pour 1'étude d'equi-
pements

Kenndatenbereiche fiir Gerdtentwurf

o unless otherwise specified
Tamb = 25 C sauf indication differente
. wenn nicht anders angegeben

Ip = 0,3 mA -VD =145 v
Vp = 135 < 190 mV -Ip = 1,5 < 5,0 pA
Ip = 30 mA -vp = 10
Vp = 250 < 330 mV -Ip =2,0 . < 10 pA
Ip = 100 mA -Vp = 20 v
Vp = 320 < 420 mV -Ip = 3,2 WA
Ip = 1000 ma') -vp = 30 v
Vp = 700 oV -Ip = 6,0 pA
-Vp = 3 v Tamb = 60 °c
cak = 9,0 < 12 pF?) -Vp = 30 v
-Ip = 80 <.300 pA

1) Measured with current pulses to prevent excessive
dissipation

Mesuré avec des impulsions de courant pour prévenir une
dissipation excessive

zZur Vermeidung einer iibermdssigen Verlustleistung mit)
Stromimpulsen gemessen.

2) Capacitance with small signals
Capacite a faible signal
Kapazitdt bei kleiner Signalstirke

7Z2 0949 Tentative data. Vorldufige Daten 2%
Caractéristiques provisoires .




PHILIPS [aAa712

Recovered charge
Recuperation de charge
reikommende Ladung

\)—4'—'\/\10/,\(’5?‘1‘—3"/5
)0

== @
e

1 02
xm.§§ 100pF == §§10k.a
1o 1 1 02
Dy = diode under test
Dy = diode a 1l'essai
Dy = gepriifte Diode
Dy = low hole storage diode
Dp = diode a faible accumulation de lacunes
Dp = Diode mit geringer Locheraufspeicherung
D3 = diode with low forward voltage drop
D3 = diode a faible chute de tension en sens conducteur
D3 = Diode mit niedrigem Spannungsabfall im Durchlasszustand
Terminals 1: forward current wave form
Bornes ‘+ : forme d'onde du courant en sens conducteur]
Anschlussklemmen 1: Wellenform des Stromes in Durchlass-
richtung

Terminals 2: measuring of recovered charge
Bornes 2 : mesure de la charge de récupération
Anschlussklemmen 2: Messung der freigekommenen Ladung

Ip = 10 mA
Fall time of Ip
Temps de descente de Ip < 0,01 usec
Abfallzeit von Ip
-Vg = 10 v
Q = 150 < 200 pC
722 0950 Tentative data. Vorldufige Daten 5
1

2
2,12,1961 Caracteristiques provisoires
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of th?t due to capacitance to fall to 10% of its pea
value

Temps de recombinaison (durée du temps prise par la charge
de recuperation, au-dessus de celle par suite de la-.ca-
pacité, pour descendre jusqu'a 10% de sa valeur de créte)

Rekombinationszeit (Zeit die die freikommende Ladung, ausser
der infolge der Kapazitdt, braucht um dbis 10% ihres
Hochstwertes abzufallen).

Recombination time (time taken by recovered charge in excesé

Measured in the circuit page 3 with delayed application

| of -Vsg
Mesuréaqvec le circuit page 3, mais avec application
retardée de -Vg

Gemessen in der Schaltung Seite 3 aber mit verzdgerter
Anlegung von -Vg

Ip = 10 mA
Trec = 0,05 < 0,12 psec

Forward recovery voltage
Tension de recouvrement en sens conducteur
tibergangsspannung in_Durchlassrichtung

Measured at 10 mm from the
seal |

Mesuré a 10 mm du scelle-
ment

10 mm von der Einschmelzung
gemessen

Ip = 400 mA
Rise time of Ip

Temps de montée de Ip = 0,04 psec

Anstiegszeit von Ip

VD rec = 0,8 <2,0V
722 0954 Tentative data. Vorldufige Daten 4,

Caractéristiques provisoires
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PHILIPS [AAz13

GOLD-BONDED GERMANIUM DIODE in miniature double-ended
all-glass construction for use in high-speed switching
applications

DIODE AU GERMANIUM X POINTE D'OR en construction miniaturel
tout-verre a sorties bilatérales destinée aux applica-|
tions de commutation a grande vitesse

GERMANTUM-GOLDDRAHTDIODE in Miniatur-Allglastechnik mit|
zwelseitig ausgefilihrten Anschliissen zur Verwendung als
Schalter grosser Geschwindigkeit

The white band indicates the

Dimensions in mm position of the cathode
Dimensions en mm L'anneau blanc indique la po-
Abmessungen in mm sition de la cathode

Der weisse Ring bezeichnet
: die Katodenseite

max2’) max2!)
§§ Sy .:' :
5| ;::qF“—a— - ’t::::j
S !
e max 76
_ 64%25

Limiting values (Absolute max. values)
Caractéristiques limites (Valeurs max. absolues)
Grenzdaten (Absolute Maximalwerte)

Tamb = 25 60 OC

-Vp = max. 8 &V
Ip (tav = max. 50 msec) = max. 30 20 mA
Ipy (t = max. 5 msec) = max. 100 50 mA
T = max. 75 °C
Storqge temperature o °
Temperature d'emmagasinage = -55 ~C/+75 “C
Lagerungstemperatur

1) Not tinned; non étamé; nicht verzinnt

722 0951 Tentative data. Vorl&dufige Daten Te

12,12.196% Caractéristiques provisoires
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Thermal data. Thermal resistance from < o
Junction to ambience in free air ¥ = 0.5 °C/mW

Données thermiques. Résistance ther-
mique entre la jonction et 1'ambi-

ance a l'air libre K < 0,5 °c/mwW
Thermische Daten. Wirmewiderstand
zwischen Kristall und Umgedbung in ¢ &
freier Luft K = 0,5 ~C/mW

Characteristics range values for equipment design |
Gammes de valeurs des caractéristiques pour 1'étude d'eéqui-
pements.

Kenndatenbereiche fiir Gerdtentwurf

6 unless otherwise specified
Tamb = 25 C sauf indication differente
wenn nicht anders angegeben

Ip = 1 mA -Vp = 3 v
Vp =270 < 320 mV -Ip = 5 < 25 uA
Ip = 10 mA Tapb = 60 °%
Vp =500 < 600 av -\p = 3 v
-Ip = 30 < 85 upA
Ip = 30 mA
Vp = 600 < 1000 mV -vp = 8 v
-Ip = 30 < 150 p4a
-Vp = 1 v
cak = 3.3 oF') Tamb = 60 g
-Vp = g \4
_ID = > \' ; -Ip = 190 Ul
cax = 1,3 ¢ 2,0 DF')

1) Capacitance with small signals
Capacité a faible signal .
Kapazitit bei kleiner Signalstérke

722 0952 Tentative data. Vorldufige Daten
Caractéristiques provisoires

n
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Recovered charge
Recuperation de charge
Freikommende Ladung

o—@—o\)—r—iw\/\w—&vs
—hb @o

o @o

1o 02
0o ]oapFT Zioka

Jo— b 02
Dy = diode under test
D1 = diode a 1'essai
Dy = gepriifte Diode
D> = low hole storage diode
Dy = diode & faible accumulation de lacunes
D> = Diode mit geringer Ldcheraufspeicherung
D3 = dlode with low forward voltage drop
D3 = diode a faible chute de tension en sens conducteur
D3 = Diode mit niedrigem Spannungsabfall im Durchlasszustand]

Terminals 1: forward current wave form

Bornes 1 : forme d'onde du courant en sens conducteur]

Anschlussklemmen 1: Wellenform des Stromes in DurchlassH
richtung

Terminals 2:.measuring of recovered charge
Bornes 2 ° : mesure de la charge de récupération
Anschlussklemmen 2: Messung der freigekommenen Ladung

ID = 10 mA
Fall time of Ip X
Temps de descente de Ip < 0,005 ‘usec
Abfallzeit von Iy
-Vg = 5 v
Q = 20 < 30 pC
722 0953 Tentative data. Vorl&dufige Daten 3

12.12.1961 Caractéristiques provisoires
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Forward recovery voltage
Tension de recouvrement en sens conducteur
Ubergangsspannung in Durchlassrichtung
lMeasured at 10 mm from the
seal
Mesuré a 10 mm du scelle-
ment
10 mm von der Einschmelzung
gemessen
— 1
Ip = 20 mA
Rise time of Ip
Temps de montée de Ip = 0,005 usec
Anstiegszeit von Ip
Vp rec - = 0,7 1,5V
722 0955 Tentative data. Vorl3ufige Daten 4,

Caractéristiques provisoires
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PHILIPS |(AAZ15

GOLD-BONDED GERMANIUM DIODE in_all-glass construction for
geneial purpose applications

DIODE A CRISTAL DE GERMANIUM A POINTE D'OR en .construc-
tion tout-verre miniature pour usages generaux

GERMANIUM-GOLDDRAHTDIODE in Miniatur-Allglastechnik fir
allgemeine Verwendungszwecke

The white band indicates the
position of the cathode

Dimensions in mm L'anneau blanc indique la po-
Dimensions en mm sition de la cathode
Abmessungen in mm Der weisse Ring bezeichnet die
Katodenseite
max2" qgggv
s 1
NS - Lt
’g‘ld | I— F

'k .
[ o max76 |
e~ 64%35 >l

Limiting values (Absolute max. values)
Caracteéristiques limites (Valeurs max. absolues)
Grenzdaten (Absolute Maximalwerte)

Tamb = 25 % 60 °c
=Vp = max. 75 7% v
=-Vpu = max. 75 75V
~Vpsurge(t = max. 1 sec) = max. 115 115 V
direct current 5
Ip 4 courant continu = max. 140 55 mA®)
Gleichstrom

Ip (tay = max. 50 msec) Voir pages E,F

See pages E,F
Siehe Seiten E,F

Ipu max. 250 250 mA
IDsurge(t = max. 1 sec) = max. 300 300 mA
Tamb = -55 9¢/+60 °C

Storage temperature o o
Température d'emmagasinage = =55 °C/+75 “C:
Lagerungstemperatur .

') Not tinned
Non etame
Nicht verzinnt

2) See also page D
Voir aussi page D
Siehe auch Seite D

722 0583 Tentative data. Vorldufige Daten 1.
4.4.1961 Caractéristiques provisoires
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Thermal data. Thermal resistance from

Junction to ambience in free air K £ 0.45 °c/mw
Données thermiques. Résistance thermi-
que entre la jonction et 1'ambiance < o
a 1'air 1lidre K = 0,45 “C/mW
Thermische Daten. Wdarmewiderstand zwi-
schen Kristall und Umgebung in ¢ o
freier Luft K = 0,45 “C/mW
Characteristics
Caracteristiques
Kenndaten
vp(V)
Ip Tamp = 25 °C Tamp = 60 °C
(ma) = max. = max.
0,1 |= 0,15 | < 0,23 = 0,08 < 0,18
| 10 |= 0,35 | < 0,45 = 0,30 < 0,40
| 250")|= 0,70 | < 1,10 | =0,65 | < 1,05

-Ip(pa)
-Vp Tamp = 25 °C Tamp = 60 °C
(v) = max. = max.
1,5 = 0,6 <2,5 =12 < 30
10 = 1,0 < 4 =16 < 60
75 = 10 < 25 =35 <120

1) Measured under pulsed conditions to prevent excessive
dissipation

Mesuré avec des impulsions pour prévenir une dissipation
excessive

Zur Vermeidung einer iibermassigen Verlustleistung mit,
Impulsen gemessen

722 0584 Tentative data. Vorldufige Daten: 2
Caractéristiques provisoires
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Characteristics (continued)
Caractéristiques (suite)
Kenndaten (Fortsetzung)

Capacitance -\p = 0,75V
Capacité B )

Kapazitit f = 0,5 Mc/s
= 1,2 pF

Sk ¢ 4,0 pF ')

1) Characteristic range value for equipment design. For
other characteristics range values for equipment
design see curves pages A,B and C except for the points
mentionned at page 2 B

Gamme de valeur caractéristique pour 1'étude d'équipe-
ments. Pour les autres gammes de valeurs caractéris-
tiques pour 1'étude d'équipements voir les courbes
rages A,B et C sauf les points mentionnés page 2

Charakteristischer Kenndatenbereich fir Gerdtentwurf.
Fir die librigen charakteristischen Kenndatenbereiche
fir Gerdtentwurf siehe die Kurven auf Seite A,B und C,
mit Ausnahme der auf Seite 2 erwihnten Punkte

722 0585 Tentative data. Vorldufige Daten 3.
4.4.1961 Caracteristiques provisoires
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7200465
IDgay = Dax. permissible D.C. current 14420 #43%
IDmax = courant continu max. admissible
IDmax = max. zuldssiger Gleichstrom
I
[
200
1D max
(mA)
150
100 T
50
!
0
25 35 45 55 Tamb (°C) 65
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F Y
7200466
IDmax = max. rermissible value of Ip for sinusoidal input
voltages and resistive load. (Ipy =7xIp; tgy =
max. 50 msec)
IDpax = Valeur max. admissible de Ip pour des, tensions
PN d'entrée sinusoidales avec charge résistive.
(Ipy =7T.Ip; tay = 50 msec au max.)
IDmax = max. zul#ssiger Wert von Ip bei sinusfdrmigen
Eingangsspannungen mit Widerstandsbelastung.
Ipy =7v.Ip; tay = max. 50 mSek)
I AAZ 15 24-3-61
Dmax
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PHILIPS (AAZ17

GOLD-BONDED GERMANIUM DIODE in' miniature all-glass con-|
struction for high back resistance switching applications

DIODE A CRISTAL DE GERMANIUM A POINTE D'OR en construction
tout-verre miniature pour applications de commutation
a resistance inverse €levée

GERMANIUM-GOLDDRAHTDIODE in Miniatur-Allglastechnik zur
Verwendung als -‘Schalterdiode mit hohem Widerstand im
Sperrzustand

The whiteé band indicates the
position of the cathode
L'anneau blanc margue la. po-
sition de la cathode

Der weisse Ring bezeichnet die

Dimensions in mm.
Dimensions e€en mm
Abmessungen in mm

Katodenseite
max2) max2!)

Y [
t% S £ \ i
5 gt:[ |:d e —|
gt ! 1!

max 7,6

64125 >l

Limiting values (Absolute max. values)
Caractéristiquss limites (Valeurs max. absolues)
Grenzdaten (Absolute Maximalwerte)

Tamvo=_ _ _ _25%_ _ _60 °c_
-Vp = max.. 50 50 v
) = max. 50 50 V
'VDsurge(t = max. 1 sec) = max. 75 75V
direct current 5
Ip < courant continu = max. 110 40 mA ©)
Gleichstrom

See pages D,E
Ip (tay = max. 50 msec) Voir pages D,E
Siehe Seiten D,E

Ipu max. 150 150 mA
IDgurge (t = max. 1 sec) max. 200 200 mA
Tarh = - 55 %/+ 60 %
Storage temperature o 5
Tempeérature d'emmagasinage= - 55 °C/+ 75 °C
Lagerungstemperatur

) Not tinned; non étamé; nicht verzinnt

2) See also page C; voir aussi page C; siehe auch Seite C

7Z2 0259 Tentative data. Vorldufige Daten 1»
10.10.1960 Caracteristiques provisoires
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Thermal data. Junction temperature
rise to ambient temperature in
free air K
Données thermiques. Augmentation de
la température de 1la Jonction au
regard de la température de 1'am-

A

0.45 °c/mw

biance a 1'air libre k& 0,45 °c/mw
Thermische Daten. Temperaturerhdhung
.des Kristalls in bezug auf die < 6
Umgebungstemperatur in freier Iuft K = 0,45 “C/mW
Characteristics
Caractéristiques
Kenndaten
Ip Vp (V)
(ma) Tamp = 25 °C Tamb = 60 °C
= maXx. = max.
) =0,15 <0,25 =0,09
10 =0,35 <0,65 =0,30
150") | =0,74 <1,10 | =0,68
-Ip (uA)
-'p Tamb = 25 °C Tamb = 60 °C
(V) = max. = max.
1,5 = 1,5 < 3,5 = 14
10 = 4,0 < 20 = 22
50 = 30 < 150 = 100

Reverse recovery, measured at -Vp = 35 V after forward
current pulse of 30 mA <

Recouvrement inverse, mesuré 3 -Vp = 35 V apres une im-
pulsion de courant en sens conducteur de 30 mA

Ubergangszeit fiir Sperrichtung, gemessen bei -Vp = 35 V
nach einem Stromimpuls von 30 mA in der Durchlassrichtung

Square wave pulse
generator N

Générateur d'impulsions i

G onde carrée D Q@ |Oscilloscope|

Rechteck— ~ |0szillograf
Impulsgenerator

=5000. Shunt diode
D= Diode de dérivation °
Ableitdiode Tamp = 25 C

Measuring circuit; circult de mesure; Messchaltung
1) see page 3; voir page 3; siehe Seite 3

7Z2 0260 Tentative data. Vorldufige Daten s,
Caractéristiques provisoires
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Reverse recovery (continuedg
Recouvrement inverse (suite
Ubergangszeit fiir Sperrichtung (Fortsetzung)

Pulse data
Donnees de 1l'impulsion
Impulsdaten f = 50 kc/s
s = 0,5
Rise time ,
Temps de montee < 0,1 psec
Anstiegszeit
Ipn = 30 mA
-Vpu = 35 V
Oscilloscope data
Donnees de l'oscilloscope c
Daten des Oszillographen Cinp = 40 pF
Rise time ,
Temps de montee = 0,025 usec
Anstiegszeit
0.5 psec after the current impuls = 850 pA
-ip 0,5 psec apres 1l'impulsion de courant 21200 “A
0,5 puSek nach dem Stromimpuls #
3.5 usec after the current impuls = 60 ik
-ip 3,5 usec apres 1l'impulsion de courant 2 120 “A
3,5 pSek nach dem Stromimpuls B
—»t (usec)
0 05 1 15 2 25 3 35
0 T T T T T LI
woif_T ________________ !
| max 120 pA
40 |
|
600~ !
|
800 :
|
_[D(FA)WOO— }
1200———
1400} max 1200A

1) Measured under pulsed conditions to prevent excessive
dissipation )
Mesure avec des impulsions pour prevenir une dissipation
excessive
Zur Vermeidung einer iibermdssigen Verlustleistung mit
Impulsen gemessen

722 0261 Tentative data. Vorldufige Daten 3.
10.10.1960 Caracteristiques provisoires
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Characteristics (continued)
Caractéristiques (suite
Kenndaten (Fortsetzung)

Capacitance - =

Capacité Vp =0,757V

Kapazitét £f = 0,5 MNc/s
= 1,5 pF

Cdk ¢ 4,0 pF ")

) Characteristic range values for equipment design. For
other characteristic range values for equipment
design see curves pages A and B except the points
mentionned at page 2

Gamme de valeurs caractéristiques pour 1'étude d'eqpipe—
ments. Pour les autres gammes de valeurs caractéristi-
ques pour 1'étude .d'équipements voir les courbes pages
A et B sauf les points mentionnés page. 2

‘Charakteristischer Wertbereich fiir Geratentwurf. Fir die
{ibrigen charakteristischen Wertbereiche fir Gerzdtent-
wurf siehe die Kurven Seiten A und B, mit Ausnahme
der auf Seite 2 erwzdhnten Punkte.

772 0262 Tentative data. VorlzZufige Daten 4.
Caracteristiques provisoires
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7200240

1000¢ 4AZ17 26-7-760]

5 Current limits 1
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120 7200236

AAz 17 28=7-60 ID,,x = Dax. permissible D.C. current
Fomax S el ST
(mA) T e )
~
100
80
60
40
20
~~
0
Y 30 40 50 Tamp(°C) 60

1010.1960 c
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7200237
IDmax = max, permissible value of Ip for sinusoidal input
voltages and resistive load. (Ipy =7xIp; tay =
max. 50 msec)
IDpax = valeur max. admissible de Ip pour des, tensions
d'entrée sinusoidales avec charge résistive.
(Ipy =7T.Ip; tay = 50 msec au max.)
IDmax = max. zuldssiger Wert von Ip bei sinusfdrmigen
80 Eingangsspannungen mit Widerstandsbelastung.
(Ipy =7v.Ip; tay = max. 50 mSek)
AAZ 17 268-7-760
IDmax
(mA)
60
Tamb=50°C]
E—
B
N —
40 T~ 559
P
~
~
~
Ty
T~
—
™~ 60 °C
Py
20
0
0 20 40 60 ~Vpps (V)
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1) Not tinned; non étamé; nicht verzinnt

GOLD-BONDED GERMANIUM DIODE in miniature all-glass con-
struction for high current switching applications

DIODE A CRISTAL DE GERMANIUM A POINTE D'OR en construction
tout-verre miniature pour applications de commutation a
courant élevé

GERMANIUM-GOLDDRAHTDIODE in Miniatur-Allglastechnik zur
Verwendung als Schalterdiode fir hohe Strdme

The white band indicates the
position of the cathode
L'anneau blanc marque la po-
sition de la cathode

Der weisse Ring bezeichnet die

Dimensions in mm
Dimensions en mm
Abmessungen in mm

Katodenseite
max2’) qg{g”
B | L
N H \ i
)‘é gt:[‘]:d l)};:‘ljl__—__‘l
= |
le max76 | J
< 64+25

Limiting values (Absolute max. values)

Caractéristiques limites (Valeurs max. absolues)
Grenzdaten (Absolute Maximalwerte)

Tamb = _ _ 25 °%__ 60 °C
-p = max. 20 20V
-Vpu = max. 20 207
'VDsurge (t = max. 1 sec) = max. 30 30 V
direct current
-Ip < courant continu = max. 180 65 mA 2)
Gleichstrom

See pages D,E
Voir pages D,E
Siehe Seite D,E

Ip (tay = max. 50 msec)

N —A—

Ipu max. 300 300 mA
IDsurge (& = max. 1 sec) = max. 400 400 mA
Tamb = - 55 %/+ 60 °C
Storage temperature

Température d'emmagasinage= - 55 °C/+ 75 °C
Lagerungstemperatur

2) See also page C; voir aussi page C; siehe auch Seite C|

7Z2 0263 Tentative data. Vorldufige Daten 1
Caracteristiques provisoires
4.4.1961
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Thermal data. Junction temperature
rise to ambient temperature in ¢ &
free air K = 0.45 °C/mw
Données thermiques. Augmentation de
la température de la Jonction au
regard de la- température de 1'am- ¢ &
biance a 1l'air libre X = 0,45 °C/mW
Thermische Daten. Temperaturerhohung
des Kristalls in bezug auf die < o
Umgebungstemperatur in freier Luft X = 0,45 “c/mw

Characteristics
Caractéristiques
Kenndaten
vp (V)
Ip Tamb = 25 °C Tamb = 60 °C
(ma) = max. = max.
0,1 = 0,15 < 0,21 = 0,09
10 = 0,34 < 0,41 = 0,29
300") < 0,78
-Ip (rA)
EVD Tamp = 25 °C Tamb = 60 °C
V) = max. = maXe.
1,5 =0,6 < 3,5 = 5
10 = 3 < 15 = 8
20 = 6 < 50 = 15

Reverse recovery time, measured at -Vp = 10 V after for-
ward current pulse of 300 mA

Temps de recouvrement inverse, mesuré a -Vp = 10 V aprés
> une impulsion de courant de 300 mA dans le sens conduc-
. teur

Ubergangszeit fiir Sperrichtung, gemessen bei -Vp = 10 V]
nach einem Stromimpuls von 300 mA in Durchlassrichtung

+
Mercury rela, .
6|  Relais g s Q |Oscilloscope
Oue% s:?;r/rela/s ~ | Oszillograf
= o

1L
] 1) l
1uF
- 28V 4.
Measuring circuit; circuit de mesure; Messchaltung

') see page 3; voir page 3; siehe Seite 3

722 0594 Tentative data. Vorldufige Daten 2%
Caractéristiques provisoires




PHILIPS [AAZ 18

Reverse recovery time (continued)
Temps de recouvrement inverse (suite’
Ubergangszeit fiir Sperrichtung (Fortsetzung)

Pulse data
Données de 1'impulsion
Impulsdaten Ipy = 300 'mA
-Vpy = 20V
§ = 20 %
f = 50 ¢/s
Oscilloscope data
Données de 1'oscilloscope
Daten des Oszillographen Cinp = 15 pF
Rinp = 4 NQ
Rise time ,
Temps de montée = 0,016 psec
Anstiegszeit
(3.5 psec after the current impuls .
-1 3,5 psec apres l'impulsion de = 40 pA
D courant < 150 pA

3;5 pSek nach dem Stromimpuls

Column I: Setting of the diode and typical (average)
measuring results of new diodes
II: Characteristic range values for equipment
design 2
Colonne I: Valeurs pour le réglage de la diode et les
résultats moyens de mesures de diodes neuves.
II: Gamme de valeurs caractéristiques pour 1'étude
d'équipements 2
Spalte I: Einstelldaten der Diode und mittlere Messer-
gebnisse neuer Dioden
II: Cha§agteristischer Wertbereich fiir Geridtent-
wur;

| Page 2, Seite 2

1) Measured under pulsed conditions to prevent excessive
dissipation
Mesuré en service d'impulsions pour prévenir une dissi-
-pation excessive
Gemessen mit Impulsen zur Verhiitung einer ubermassigen
Verlustleistung

2) For other characteristic range values for equipmenu

design see curves at Tgpp = 25 og pages A and B

Pour les autres gammes de valeurs caracteristiques pour

1'étude d'équipements voir les courbes a Tamb = .25 o¢

pages A'et B

Fir die iibrigen charakteristischen Wertbereiche fiir Geo

rédtentwurf siehe die Kurven bei Tamp = 25 O¢ seiten

A und B

722 0265 Tentative data. Vorldufige Daten 3.
10.10.1960 Caractéristiques provisoires
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Capacitance
Capacite

Kapazitat

Forward recovery
Temps de recouvrement direct

ergangszeit fUr Durchlassrichtung

Tpm=
300mA|
|

Pulse generator

Impulsgenerator
R;=150.. Vj, =100V
f=20kc/s

Générateur d’impulsions

1
IT
e S -
=Vp =0,75 v
f = 0,5 | Mc/s
cgk = 1,8 : < 4 pF
1000, Oscilloscope
0szillograph
Cj=20pF
Rise time

1

lusec

|
|
|
|
I

Temps de monté
Anstiegszeit
0,04 pt

e}=

sec.

Measuring circuit; circuit de mesure; Messanordnung

v
tre= O,Jy‘sec
=

Current pulse

O4psec
:44’

Impulsion de courant

Stromimpuls

¥p

Ipu

tirup =

Vou
after 0.4 psec
apres 0,4 usec =
nach 0,4 pSek

Voltage pulse

Impulsion de tension
Spannungsimpuls

722 0266

Tentative data. Vorldufige Daten

Caractéristiques provisoires
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7200245

0]0) = o AAZ 18 28-7-%60
Errrrrr T =
an {Current limits .
[ | fom == == q Limites de courant |- .
:__ Stromgrenzen y Tampb=25°C .

_ID i ) b |

({JA/‘ /

- V{ 1
L / | -
- v ATermp=60°C )
L , V’/ ]
i 4 A

10F 7 E
= ," :
N ’l‘ L~ 7-amb=25°C B
= , n
L4 /] .

i
i /
L/
L |
B ‘

o -

0. 10 20 30 _VI_' (v) 40

B



PHILIPS [

7200241
-AAZ 18 28-7-760

IDyax = max. permissible D.C. current
IDma.x = courant continu max. admissible
IDmax = max.( zuldssiger Gleichstrom
IDmax -
(mA
200
1
™
150 %
N
N
N
.~
100 N
~
.
-
50
0

30 40 50 60 Tamb(°C)

10101960 ¢
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7200242
IDpax = DX, permissible value of Ip for sinusoidal input
voltages and resistive load. (Ipy =7'XIp; tav =
max. 50 msec)
IDpax = valeur maX. admissible de Ip pour des, tensions
d'entrée sinusoidales avec charge résistive.
(Ipy =77.Ip; tay = 50 msec au max.
IDpax = DaX-. zulissiger Wert von Ip bei sinusférmigen
Eingangsspannungen mit widerstandsbelastung.
(Ipy =7v.Ip; tay = max. 50 mSek)
100 T - — ]
I Tqmb§45 C
‘;L
IDmax 50%
(mA)] ‘ ‘
80 ——
[ [
i B || Il [ [
- ! L
. | | 55
(| I
60 | !
| | [ 1 N
\ 1-60°C]
HHH 4
L ] [ 1
|
40~_% I [
[
|
|
i
20
. 3
Fes
!
o
N
\ 1 ‘! = 3
O R s
0 5 10 15 —Vpum (V) 20
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Low noise GERMANIUM TRANSISTOR of the p-n-p type in all-
glass construction suitable as input stage of hybrid
tape recorders with a speed up to 19 cm/sec. '

TRANSISTOR A CRISTAL DE GERMANIUM du type p-n-p a faible
bruit et en construction tout-verre congu pour 1'utilisa-
tion dans 1'étage d'en;rée de magnetophones hybrides
avec une vitesse jusqu'a 19 cm/sec

p-n-p GERMANIUMTRANSISTOR in Allglastechnik mit schwachem
Rauschen zur Verwendung in der Eingangsstufe von hy-
bridischen Tonbandgerdten mit einer Geschwindigkeit bis
zu 19 cm/Sek.

Dimensions in mm The red dot indicates the collector
Dimensions en mm Le point rouge indique le collecteur
Abmessungen in mm Der rote Punkt bezeichnet den Kollektor

9 e max 15 min37

E Ty o | i |
B__wgi o —
c:‘_\‘kj &\ ‘:”:’7?‘
2 3

max15 &)

Limitiqg'values (Absolute max. values) )
Caractéristiques limites (Valeurs max. absolues)”
Grenzdaten (Absolute Maximalwerte)

-VeB = max. 15V
See page D
Ve Voir page D
Siehe Seite D T I
-VgB =max. 57V Ptot = max. -J—EQKK:——QEE
-Icn = max. 10 mA -I¢ = max. 5 mA
Ign = max. 10 mA Ig- = max. 5 mA
continuous operation o
Ty service continu = max. 75 “C
Dauerbetriedb
intermittent operation 0.2
Ty service intermittent = max. 90 "C °)
aussetzender Betrieb

SCOrqge temperature o °
Température d'emmagasinage = =55 “C/+75 C
Lagerungstemperatur

1) Not tinned; non-étamé; nicht verzinnt

2) Total duration max. 200 hours
Durée totale 200 heures au max.
Gesamtdauer max. 200 Stunden

722 0502 Tentative data. Vorldufige Daten 1.
1.,1.1962 Caracteristiques provisoires
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Thermal data
Données thermiques
Thermische Daten

Thermal resistance from junction

,to ambience in free air Kk & 0.6 °c/uwW
Résistance thermigue entre la
Jonction et 1l'amblance a l'air ¢ 5
libre K = 0,6 °C/mW
Thermischer Widerstand zwischen
Kristall und Umgebung in freler < o
Luft K = 0,6 °C/uW
Characteristics o
Caracteristiques Tamb = 25 C
Kenndaten
-Iggo (-Vgg = 5 V) =2,0 pA < 3,0 pA
>
hee (-Vop = 5 V; Ig = 0,3 mA) = 60 > eh
F') (-vgg=5V; Ig=0,5ma) = 34dB < 50aB

Characteristics range values for equipment design

Gammes de valeurs des caractéristiques pour 1' etude d'équi-
pements

Kenndatenbereiche fiir Gerdtentwurf

=-VeB = 5V

Ig = 0,3 mA

Tamb = 25 %

-Ig = S5pA < 10 pA
-Vpg 120w 3,200
fab = > 2 Mc/s
Tpp' = < 200 @
Ch'c = < 14 pF
goe (f = 1 Mc/s) = < 35 wA/V

) Noise factor, measured with a source impedance of 1500 Q;
band width 30-15000 c/s.
Facteur de brult, mesure avec une impédance de la source
d'entrée de 1500 R; largeur de bande 30-15000 Hz.
Rauschfaktor, gemessen mit einer Impedanz der Eingangs-
spannungsquelle von 1500 Q; Bandbreite 30-15000 Hz.

722 0503 Tentative data. Vorlaufige Daten 2.
Caractéristiques provisoires
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Operating characteristics in an input stage of a hybrid
tape recorder i ’

Caractéristiques d'utilisation dans un etage d'entrée d'un
magnetophon hybride

Betriebsdaten in einer Eingangsstufe eines hybridischen
Tonbandgeridtes

- — o
zé 5J !
g oS
S ¢z
2 2
BuF (6v) = T
Ivs=19V
L=60mH =
3 : V
—> Vi 5uF |°
? | g 6y
I ! & T y X

The circuit has been designed for operation with good per-
formance up to an ambient temperature of 55 O¢

Le circuit a été congu pour un fonctionnement de meilleure
qualite jusqu'a une temperature de 1'ambiance de 55 9¢

Die Schaltung ist hergestellt fiir Betrieb guter Qualitét
bis zu einer Umgebungstemperatur von 55 OC

Vg = 19V
=I¢c = 0,3 mA
Vo/Vi = 330

Signal to noise ratio 5, 1
Rapport signal/bruit /2 60 dB ')
Signal/Rausch-Verhdltnis

Frequency response
Reponse de fréquence
Frequenzwiedergabe

40-14000 c¢/sd

[}

1) See page 4; voir page 4; siehe Seite 4

2) Between the frequencies where the output is 3 dB down
see page E) |
Entre les fréquences ou la sortie est de 3 dB en bas
(voir page E)
Zwischen den Frequenzen wo der Ausgang 3 dB gesunken
ist (siehe Seite E)

7722 0504 Tentative data. Vorlaufige Daten 3.
1.1.1962 Caractéristiques provisoires




aci07] PHILIPS

1) This signal to noise ratio is based upon an output
voltage of 0.5 mV at £ =1 xc/s of a playback head]
with L = 60 mH. With a four track system and a tape|
speed of 9.5 cm/sec, the minimum induced voltage in|
the playback head is about 0.5 mV at maximum modula-|
tion of the tape -,

Ce rapport signal/bruit est fonde sur une tension d
sortie d'une téte de lecture avec L = 60 mH de 0,5 m
af = 1 kHz. Avec un systeme a quatre pistes et un
vitesse de la bande de 9,5 cm/sec la tension induit
dans la téte de lecture est d'environ 0,5 mV au minim
3 la modulation max. de la bande

Dieses Signal/Rausch-Verhdltnis ist gegriindet auf ein
Ausgangsspannung eines Wiedergabekopfes mit L = 60
von 0,5 mV bei f = 1 kHz. Bei einem System mit vie
Tonspuren und einer Bandgeschwindigkeit von 9,5 cm/Se
ist die im Wiedergabekopf induzierte Spannung mindes

- tens etwa 0,5 mV bei max. Modulation des Bande

722 0532 Tentative data. Vorldufige Daten . 4.
Caractéristiques provisoires
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AC125

GERMANIUM ALLOY JUNCTION TRANSISTOR of
metal envelope for use in pre-amplifier
with battery voltages up to 14 V.

LIMITING VALUES (Absolute max. values)

Collector
Voltage (base reference) -VeB =
Voltage (emitter reference) -Vog =
Current -Ic =
Emitter
Voltage (base reference) -Vgg =
Base
Current -Ig =
Dissipation
Total dissipation Ptot =
Temperatures
Storage temperature Ts =
Junction temperature
continuous operation Ty =
infermittent operation
(total duration max, T, =
200 hours) J -
(t =
THERMAL DATA

Thermal resistance from junction
to ambience in free air

Thermal resistance from junction

to ambience with cooling fin

mounted on heat sink of at least
12,5 cm2 K =

~
1

1) For recommended practical limits of -Vgg see page F

the p-n-p type 1
and driver stages|

max, 32V
max. 32 V1)
max. 100 mA
max. 10V
max. 5 mA
max. 500 mW

-55 °C to +75 oC

max. 75 °C

max. 90 °C
max. 200 hrs)

max. 0.3 °c/mW

max., 0.09 °C/mW

772 1169 Tentative data
4.4.1963
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—>| Dimensions in mm The red dot indicates
the collector side

max 94 min38

max 6.1
waith;
max 648

%
«©
13abh | 6 ’2
—>| cooling fin 56227 Cooling fin 56226

CHARACTERISTICS at Tamb = 25 ©OC
Collector current at IE = O mA
-Icgo (-VgB = 10 V; IE = O mA) < 10 pA

Collector voltage at Vgg = O V
-vog (-Ic = 500 pA; VBE = O V) > 32V

Emitter voltage at Ig = O mA "
-vgp (-Ig = 200 pA; Ic = O mA) > 10V

') Not tinned

722 1751 Tentative data
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AC125

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Tamb = 25 OC unless otherwise specified
Collector current at Ig = O mA
-Icro See page D
Emitter current at Ig = 0 mA
-Iggo§ "VEB =5V; Ic =0 mA ) ¢
) 0 pA
Ty =75%% § 20 1
Current amplification factor Ic-Icso
IB+ICBO
hpg (IE = 2 mA; -Vgg = 5 V) = 100 > 50
hpg (IE= 50 mA; Vg =0V) = 95
hpg (IE = 100 mA; Vgg =0 V) = 80
Base voltage
-Vgg (IE=2ma; -VCB=57V) =105 mV
-Vgg (Ig = 100 mA; Vgg = O V) < 400 mv
Frequency at which |hpg| = 1
f1 (-Vep=2V; IE=10mA) = 1.7 Mc/s > 1.3 Mc/s
Cut-off frequency
fae (-Vep=2V; IE=10mA) = 17 ke/s > 10 ke/s
Base resistance
|zrp)§"VCB = 5 Vi Ig = 1 mA ; = %@
£ = 0.45 Mc/s
Collector capacitance
ccg_VCB=5v;IE=°m; = 40 pF < 50 pF
f = 0.45 Mc/s
Noise figure
=V =5V; IE= 0.5 mA
F £ =1ke/s; B=200 c/s 4 aB < 10 aB
Input source resistance=
500 Q
722 1752 Tentative data 3

4.4.1963 A
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN (con
tinued) Tamb = 25 °C

Small signal parameters

Measured at

Collector voltage -Vgp =51V
Emitter current Ig =2 mA
Frequency £ =1 kc/s
Input impedance hie = 1.7 kQ Z ;; ﬁg
Voltage feedback ratio hre = 6.5x1074 < 8.5x1074
* Current amplification factor hge = 125 Z 1?8
Output admittance hoe = 80 pA/V < 110 pA/v,

722 1172 Tentative data 4.
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AC126

GERMANIUM ALLOY JUNCTION TRANSISTOR of the p-n-p type i

metal envelope for use in pre-amplifier

with battery voltages up to 14 V.

LIMITING VALUES (Absolute max. values)

Collector
Voltage (base reference) -VcB
Voltage (emitter reference) -Vgg

Current -Ic
Emitter
Voltage (base reference) -VgB
Base
Current -Ip
Dissipation
Total dissipation Ptot
Temperatures
Storage temperature Ts
Junction temperature
continuous operation Ty
intermittent operation
(total duration max. T
200 hours) 3
(t
THERMAL DATA

Thermal resistance from junction
to ambience in free air K

Thermal resistance from junction

to ambience with cooling fin

mounted on heat sink of at least
12,5 cm2 X

1) For recommended practical limits of

-VcE see page F

and driver stages|

max, 32V
max. 32 V1)

max. 100 mA

max. 10V
max. 5 mA
max. 500 mW

-55 OC to +75 ©C

max. 75 ©OC

max. 90 °C
max. 200 hrs)

max. 0.3 °C/mW

max. 0.09 OC/mW

722 1169 Tentative data
4.4.1963
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—>| Dimensions in mm The red dot indicates
the collector side

max94 min38

- o
< = S
5 E T B
g anlialilS
max15 ]ﬁerL 13.abe
=
[
565,
403
| ‘ @
| 28 ;
[ |
A
|
[PRS] ] C e _N afloal=be = -
— E{ N D
o |
@
| v
1abh 5 12 J
—>| Cooling fin 56227 Cooling fin 56226

CHARACTERISTICS at Tamb = 25 OC
Collector current at IE = O mA
-Icpo (-VgB = 10 V; IE = O mA) < 10 pA
Collector voltage at Vgg = 0 V
-veg (-Ig = 500 pA; VBE = O V) > 32V

0
0

Emitter voltage at Ig = O mA .
-Vgp (-Ig = 200 pA; Ig = O mA) > 10V

') Not tinned
7722 1751 Tentative data 2.
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Tamb = 25 OC unless otherwise specified

Collector current at Ig = O mA

-ICBO See page D
Emitter current at Ig = O mA
“-Vgg=5V; Igc=0mA )

-Iggpo < 550 pa
¢ Ty=175°C
. Ic-IcBO <«
Current amplification factor T5+ 1680
hFE (IE=2mA; -VgB=5V) = 140 > 65
hpg (Ig = 50 mA; VCB = 0 V) =135
hrE (Ig = 100 mA; Vgg= 0 V) = 105
Base voltage
-Vgg (IE=2m4; -VeB=5V) = 105mV
-VBg (IE = 100 mA; Vg = 0 V) < 400 mV
Frequency at which |hre | = 1
f1 (-Vgg=2V; Ig= 10 ma) = 2,3 Mc/s > 1.7 Mc/s

Cut-off frequency
fae (-VgB =2 V; I = 10 mA)

17 k¢/s > 10 kc/s

Base resistance
-Vcg=5V; IE=1m4 )

90 Q
f = 0.45 Mc/s )

"

zrp| §
|r|(

Collector capacitance
cc (-Vcp=57V; Ig = 0 mA)

= 40 pF < 50 pF
( £ =0.45 Mc/s y

Noise figure
‘ ~Veg = 5 V; IE = 0.5 mA ‘
f=1ke/s; B=200c/s | _

F ' 4 dB < 10 dB
Input source resistance \
) =500 Q !
772 1804 Tentative data 3o

4.4.1963
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CHARACTERISTICS RANGE VALUES FOR_EQUIPMENT DESIGN (con-
tinued)
Tamb = 25 °C

Small signal parameters

Measured at

Collector voltage -V¢B =57V

Emitter current Ig =2 mA

Frequency f =1 ke/s
Input impedance hie = 2.4 kQ Z ;:g ig
Voltage feedback ratio hre = 8x1074 < 13x1074
Current amplification factor hfe = 180 z ;%8
Output admittance hoe = 100 pa/V < 170 pA/vV

722 1174 Tentative data 4,
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High gain n-p-n GERMANIUM ALLOY JUNCTION TRANSISTOR, es-
pecially intended for operation in complementary symmetrical
class B output stages in combination with type AC132

LIMITING VALUES (Absolute max. values)

Collector
Voltage (base reference) Ve = max. 327V
Voltage (emitter reference)
(See also page G) Veg = max. 327V
Current Ig = max. 300 mA
Emitter
Voltage (base reference) VEB = maxX. 107V
Base
Current IB = max. 15 mA
Dissipation
Total dissipation Ptot = max. 280 oW
Temperatures
Storage temperature Ts = -55°C to +75°C
Junction temperature
Continuous operation TJ = maxX. %0 °¢

THERMAL_DATA

Thermal resistance from junc-
tion to ambience in free air Ky-amp = max. 0,37 OC/mW

Thermal resistance from junc-
tion to ambience with cool-
ing fin mounted on a heat

sink of at least 12.5 cm? Ky-amp = max. 0.16 OC/mW
Thermal resistance from junc-
tion to case Kj-¢ = max. 0.11 OC/mW

722 1826 Tentative data 1.
2.2.1963
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Dimensions in mm The blue dot indicates

the collector side
max94  min38
j——>te——>

3 R
5
£
maxZS’ﬂ;
403 ;
L) |
<:=:>
26 0,
{
LTy - CC——F e
J
9
vy
13abh e ’2
Cooling fin 56227 Cooling fin 56226

CHARACTERISTICS at Tamp = 25 °C
Collector-base leakage current

IcBo (Vg = 0.5 V; IE = O mA) < 10 pA
Collector base voltage

ves (Ig = 500 pA; VBE = 0 V) > 327V

Emitter-base voltage
Vgg (Ig = 200 p4; Ic = O mA) > 10V

") Not tinned

722 1644 Tentative data e
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DEGIGN
Tamb = 25 ©C unless otherwise specified

Collector-base leakage current
ICBO See page F

Emitter-base leakage current
1EBO (Vg = 5 V; Ic = O ma) < 550 pA
(Ty = 75 oC §

Ic-ICBO
Large signal current amplification factor T%:TEEB
(See also page D)

hpg (VeB = 0 V; -Ig = 20 mA) = 120
hpg (Vg = 0 V; -Ig = 50 mA) = 115
hgg (VgB = 0 V; -Ig = 200 mA) = 90

hypg (VcB = 0 V; -IE = 300 mA) = 75

Base voltage (See also page E)
VBE (VeB = 5 V; -Ig = 2 mA) = 120 mV
Vg (VeB = 0 V; -Ig = 300 mA) < 800 mV

Collector knee voltage

Veex 1V e (V)
‘Ic = 300 mA; IB = value'
VcEkijat which Ig = 330 mA S < 500 mV

when Vg = 1 V

Frequency at which |hre| = 1

£1 (Ve = 2 V; -IE = 10 mA) = 2.5 Mc/s > 1.5 Mc/s|

Common emitter cut-off frequency

fae (VeB = 2 V; -IE = 10 mA) = 20 ke/s > 10 ke/s
722 1645 Tentative data 3.
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN (continued)
Intrinsic base impedance Tamp = 25 ©C

Ve =5 V;-Ig = 1A}  _ 799

f = 0.45 Mc/s )

Jorol

Collector depletion capacitance
ce (Vep = 5 V;-Ig= 0 mA) = 70 pF
(f = 0.45 Nc/s )

Noise figure
SVCB =5 V;-Ig = 0.5 mA ‘
F f =1%kc/s; B=200c/s;= 44dB < 10 dB
Input source resistance§
= 500 Q

OPERATING CHARACTERISTICS at Tamp = 25 OC of a matched pair
AC127/AC132 as class B complementary symmetrical amplifier
with a power output of 370 mW

R; :’

I ACI25/AC126

o—}
T

A
=
MW
D

Stable continuous operation is ensured up to Tamb = 45 oc

For the 370 mW circuit each transistor should be mounted
with a cooling fin

(see further page 5)

722 1646 Tentative data 4.
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AC127

OPERATING CHARACTERISTICS (continued)

The ratio of the large current amplification factors of a

matched pair AC127/AC132 at |IE| =50 mA and Vg = O V is
typical 1.1 and maximum 1,25
I__J_Ir | 1II
Supply voltage Vg = 6 : 9 : 9V
Power output (at d = 10%) Py = 151 110 | 370 oW
Po =min. 105 | 100 : 300 mW
Distortion a = see page H
Output stage I I
Zero signal emitter current Iy = 2 1| 2 : 2 mA
-Ig, = 2] 2 2 mA
Emitter resistors Ry = 3.3 1 4.7 1 390
Ry = 3.3 : 47| 390
Bias resistor R; =max. 100 | 250 | 50Q
Coupling capacitor Cy = 200 | 64 | 320 pF
Peak collector current | |
at Po = max. |Icm|= 90 | 50 | 200 mA
Driver stage (Tolerances of resistors 5%) : :
Collector current -Ig = 2,71 1.2 1 7.6 ma
Emitter resistor Ry 180 { 680 : 82 @
Collector resistor Ry = 910 | 3300 | 510Q
Bias resistors R = 4,7 1 6.8 | 1.8 kR
R7 = 3.9 1 4.7 1 2.2k
Rs = 15 : 24 : 6.8 ko
Decoupling capacitors Cr = 40 | 25 | 120 pF
cs = 251 25 | 25 yF
Coupling caracitor Cqy = 6.4 : 6.4 : 6.4 pF
Input current at Py = max. (RMS value) | |
with AC125 I = 20! 10! 55
with AC126 I = 15 : 8 I' 40 pA
Input current at Py = 50 mW (RMS value) | i
with AC125 I1 = 1.5 | | 17 pA
with ‘AC126 o= 9 l' 4.5 : 12.5 u4
Total harmonic distortion | |
at Po = 50 mW dtot= 2,51 3.8 ] 2.0%
1 1
7722 1647 Tentative data S
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GERMANIUM ALLOY JUNCTION TRANSISTOR of the p-n-p type
with high gain in metal envelope for use in class A and
class B output stages with battery voltages up to 14 volts
and a power output up to 2 watts

Type 2-AC128 consists of 2 transistors AC128 which are
matched to operate in a low distortion class B circult.

LIMITING VALUES (Absolute max. values)

Collector
Voltage (base reference) -Vop = max. 32V
Voltage (emitter reference)
(see also page H) -VeE = max. 32V
Current ~Ic =max, 1A <«
Emitter
Voltage (base reference) -VEB = max. 107V
Base
Current -Ig = max. 40 mA <
Dissipation
Total dissipation Ptot = max. 550 mW
Temperatures
Storage temperature Ts = -55 9C to +75 OC
Junction temperature TJ = max. 90 °C
THERMAL DATA

Thermal resistance from Jjunction to
ambience in free air K

Thermal resistance from junction to
ambience with cooling fin in free air K

Thermal resistance from junction to
ambience with cooling fin mounted
on heat sink of at least 12.5 cm? X

Thermal resistance from junction to
case K

max. 0.3 °C/mW

max. 0.15 °C/mW

max. 0.09 °C/mW|

max. 0,05 ©C/mW|

7722 1722 Tentative data 1e
4.4.1963 -
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——>| Dimensions in mm The red dot indicates
the collector side

max94 min38

& —_ || ok
P = 3
5 = 5
£ FRrE E
maxlS');erl, Taabe
=
S
5.6
i’]\ 403
| 4
28

Tash 5 2

—>| Cooling fin 56227 Cooling fin 56226

CHARACTERISTICS at Tamb = 25 OC
Collector current at Ig = O mA
-Icgo (-Vgg = 10 V; IE = O mA) < 10 pA
Collector voltage at Ig = O mA
-Veg (-IC = 200 p4; I = O mA) > 32V
Emitter voltage at I¢ = O mA
-VEB (-Ig = 200 pA; Ig = O mA) > 10V
Base voltage at Vg = 0 V
-Vgg (Ig = 50 mA; Vgg = O V) < 300 oV
-Vgg (Ig = 300 mA; Vgg = 0 V) < 450 mV

") Not tinned
772 1723 Tentative data P
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Tamb = 25 OC unless otherwise specified

Emitter current at Ig = 0
-1gmo ) VEB = 5 Vi I = 0 ma < 500 pA
| Ty =75°% |

D.C. current amplification factor

npg (I = 50 mA;-VCB = 0 V) = 90 -
hrg (IE =300 mA;-Veg = O V) = 90 ; 1?‘5)
npg (Ig = 1 A; -Vgp = 0 V) = 80 < |e
Collector knee voltage
—Ig
i
(
i
|
|
’ _V V 1.3.abh
B celV)
=Ig =14; -Ig = valuel
-Vegk ¢ at which -Ic = 1.1 A, < 0.6V €<
(when -VCg =1 V

Frequency at which |hfre| = 1

f1 (Vg =2 V; Ig = 10 mA) = 1.5 Mc/s > 1.0 Mc/s
Cut-off frequency

fge (-VeB =2 V; Ig = 10 mA)= 15 ke/s > 10 kc/s
Base resistance

Tob'(-VeB = 5 V; Ig = 1 mA) = 25 @
Collector capacitance

cc (-Vgg = 5 V; Iy =0 ma) = 100 pF
Current gain linearity

)500 (see curve B page G) =0.60 > 0.50

722 1724 4.4.1963 Tentative data 3.
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN (con-
tinued)

Tamb = 25 °C

Characteristics of 2-AC128

Ratio of D.C. current amplification factors
hyg,/bFE, (Ve = 0 V; Ig = 50 ma) = 1.1 < 1.25
hFE1/hFE2 ('VCB =0V; Ig = 300 mA) = 1.1 < 1.25

OPERATING CHARACTERISTICS OF A MATCHED PAIR 2-AC128 as
class B output amplifier

ez

:
Rp
MWW~

T - <172
.\} il > \ —_—
glis
Vim §§”K> : 3%3
O\IE;’ 1S 1
o S | — Vs
T:(1+7) !
R2 ZRe
o— 805

For providing stability the total resistance in the base
circuit of each transistor is less than 100 Q

The data below (page 5) have been designed for continuous
operation up to the ambient temperature specified in thpe
tables. The junction temperature may then be up to 90 “C
(K = 0.09 °C/mW)

Rp = input source resistance

For tables see next page

7722 1299 Tentative data. 4.
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OPERATING CHARACTERISTICS OF A MATCHED PAIR 2-AC128 as
class B output amplifier (continued)

Vs = 6 9 9 v
Tamb = max, 55 max. 55 max. 45 °
Ig (vy = 0) = 2x3 2x3 2x3 mA
R1 ') = 2.0 2.2 3.5 2) ka
Ry ') = 47 39 ’) 8
RE = 2.2 3.9 1.5 Q
Rp = 1.5 1.5 1.0 k@
Ree = 65 98 62 Q
Pe max, ) = 2x0.425 2x0.65 2X1.05 W
Po wax; ) = 0.75 1.1+ 1.9 W
-Icu(Po = max.) = 300 300 500 mA
-Ig (Po = max.) = 2x95 2x95 2x150 mA
Vin(Po = max.) = 5.5 6.0 6.5V 6)
dtot(Po= max.) = 3.5 4.0 5.5 %
Vin(Po = 50 mW) = 1.6 1.4 1.1V 6)
Aot (Po = 50 mi) = 2.0 2.0 2.5 %

') Tolerance of the bias resistors 5%
) Variable resistor

This resistance is composed of a 68 Q resistor in paral-
lel with a 130 @ NTC resistor (code no. E201 BC/A 130 E)

Output power of two transistors
Power delivered to the primary of the output transformer

Losses in the driver transformer are not taken into
acount

722 1300 5.5.196: Tentative data Se
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~~
7200901
-VgE %ggle"eases with about 2.3 mV/°C with increasing tempera- .
-Vpg decreases with about 0.4 mV/V with increasing collector
to emitter voltage
)
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High gain p-n-p GERMANIUM ALLOY JUNCTION TRANSISTOR, es-
pecially intended for operation in complementary symmetrical
class B output stages in combination with type AC127

LIMITING VALUES (Absolute max. values)

Collector

Voltage (base reference) -VeB = max. 32V

Voltage (emitter reference)

(see also page G) -VCE = max. 32V

Current -I¢ = max. 200 mA
Emitter

Voltage (base reference) -VEB = max. 0V
Base

Current -IB = max. 10 mA

Dissipation
Total dissipation Ptot = max. 500 mW

Temperatures

Storage temperature Tg =-550C to +75 °C
Junction temperature
Continuous operation Ty = max. 75 oC
Intermittent operation Tj = max. 90 oc
Total duration t = max. 200 hours

THERMAL DATA

Thermal resistance from junction
to ambience in free air Kj-amb = max. 0.3 OC/mW

Thermal resistance from junction

to ambience with cooling fin

mounted on a heat sink of at
least 12.5 cm2 Kjy_gp = max. 0.09 OC/mW

Thermal resistance from junction
to case Kj-¢ = max. 0.05 OC/mW

722 1628 Tentative data 1.-
2.2.1963
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Dimensions in mm

The red dot indicates
the collector side

max394 min38

max 6.1

max 15 ’Z:

_ 28

85

A
) 6

Cooling fin 56227 Cooling fin 56226

CHARACTERISTICS at Tamp = 25 °C
Collector-base leakage current

-IcBo (-VeB = 0.5 V; Ig = O ma) < 10 pA

Collector-base voltage
-Vep (-I¢ = 500 pA; VBE = 0 V) > 327V

Emitter-base voltage
-Vgp (-Ig = 200 pA; Ig = O ma) > 10V

") Not tinned
722 1649

Tentative data 2.
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Tamb = 25 OC unless otherwise specified

Collector-base leakage current

-I¢Ro See page F
Emitter-base leakage current
-1 (-VEB = 5 V; Ic = 0 m4) < 550 A
EBO 3 Ty = 75 °C )
Ic-ICBO
Large signal current amplification factor T8 Tom0
hgg (Vg = 0 V; Ig = 20 mA) = 135
hpg (VcB = 0 V; IE = 50 mA) = 115
hpg (Vog = 0 V; Ig =200 mA) = 70
Base voltage
-Vgg (-VcB =5V; IE = 2 mA) = 105 mV
-vpg ( Vg = 0 V; Ig = 200 ma) < 550 mV
Collector knee voltage
=1
220( - 2
200+—-
=l (mA)
“Veex 1V g (V)
\-Ic = 200 mA; -Ip = value
-VCEK at which -I¢ = 520 mA < 350 mV
f when -VCE = 1 V \
Frequency at which |hfe| = 1
£q (-Vggp = 2 V; IE = 10 mA) = 2.0 Mc/s > 1.3 Mc/s
Common emitter cut-off frequency
fae (-VeB = 2 V; IE = 10 mA) = 17 ke/s > 10 ke/s

Intrinsic base impedance
(=Vgg = 5V; IE = 1 m4) _
Zyp 3 90 Q
[2ro] g f = 0.45 lMic/s )

722 1620 Tentative data 3.
2.2.1963
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN (con-
¢ 1~ ) et e

tinued Tamp = 25 ©C
Collector depletion capacitance
ce (-Vep = 5 V; Ig = 0 mA) = 40 pF

(£ = 0.45 ¥c/s )

Noise figure
‘-VCB =5V; Ig = 0.5 mA \

F £ = 1 ke/s; B = 200 c¢/sl_ 4 4B < 10 aB
Input source resistance ’
= 500 Q'

OPERATING CHARACTERISTICS at Tgpyp = 25 OC of a matched pair
AC127/AC132 as class B complementary symmetrical amplifier
with a power output of 370 mW

For circuit diagram and data please refer
to data sheets of AC127

722 1651 Tentative data 4.
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PHILIPS

ADZ11

GERMANIUM JUNCTION POWER TRANSISTOR of the p-n-p type for

A.F. applications

LIMITING VALUES (Absolute max. values)

Collector
Voltage (base reference)
Voltage (emitter reference)
Current
Peak value
D.C. value

Dissipation (transistor bottom
temperature lower than 55°0C)

Emitter
Voltage (base reference)
Current
Peak value
D.C. value
Base
Current
Peak value
D.C. value

Temperatures
Storage temperature

Junction temperature

THERMAT, DATA

Thermal resistance between junction

-VcB
-VCE

-Icy

_Ic
PC

(T

-VEB

Ten
IE

-IBM

Ts
Tj

and transistor bottom K

A

max. 50 V
max. 40V
max. 20 A
max. 15 A
max. 45 W
55 °c)
max. 30 V
max. 22 A
max. 17 A
max. 4 A
max. 2 A

-55 % to +75 °cC
max. 90 °C

max. 0.8 °C/w

722 1652 Tentative data

2.2.1963
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Dimensions in mm

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Transistor bottom temperature = 25 °C

Collector current at Ig = O mA
-Ico (Ve = 2 V; IE = O mA) < 0.2 mA
-IcBO (-Vgm = 50 V; IE = O mA) 8 mA

~

Emitter current at IC = O mA
-Iggo (-Vgg = 2 V; Ic = O ma) < 0.2 mA
-Igpo (-Vgs =30 V; Ic =0 mA) < 8 mA
Emitter voltage at Ig = O mA
-Vgg (-VgB =50 V; Iz =0 mA) < 17

Collector knee voltage

~Vepx (-Ic = 15 A; -Ip = 2 A) < 1V
Base voltage

-vgg (-Vep =2 7V; -Ic=1.24) < 0.7V

-vpg (-Vgg =2V, -Ic= 5A) < 1.2V

-vpg (-Vgg =2 V; -Ic= 154) < 2.0V
Cut-off frequency

fau (-VeB = 12 V; IE = 1 A) > 80 kc/s
D.C. current amplification factor

R = . “Tr = > 40

nFE (-VeE = 2 V; -Ig = 1.2 4) ¢ 420

ngg (-Veg =2 V; -Ic= 54) > 25

npg (-Vgg =2 V; -Ic= 154) > 15

7Z2 1158 Tentative data 2.
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PHILIPS

ADZ12

GERMANIUM JUNCTION POWER TRANSISTOR of the p-n-p type for

industrial applications

LIMITING VALUES (Absolute max. values)

Collector
Voltage
Voltage
Current

Peak value
D.C. value

Dissipation (transistor bottom
temperature lower than 550C)

(base reference)
(emitter reference)

Emitter
Voltage (base reference)
Current
Peak value
D.C. value
Base
Current
Peak value
D.C. value

Temperatures
Storage temperature

Junction temperature

THERMAL DATA

Thermal resistance between junction

-VcB
-VCE

~Iox =

_Ic

=IBM
-Ip

Ty

and transistor bottom K

A 1

max. 80V
max. 60 V
max. 20 A
max. 15 A
max. 45 W
55 °c)
max. 50 V
max. 22 A
max. 17 A
max. 4 A
max. A
-55 OC to +75 °C
max. 90 OC

max. 0.8 °C/W

Tentative data
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PHILIPS

Dimensions in mm

31

245

c

1]
31_*L< S

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

155 ¢ 135

Transistor bottom temperature = 25 °C

Collector current at IE = 0 mA

-Icpo (-Vep = 2 Vi IE = O mA) < 0.2 mA

-Iceo (-Vgg =80 V; Ig =0 mA) < 8 mA
Emitter current at I¢ = 0 mA

-Igpo (-Vgp = 2 V; I¢c = O md) < 0.2 mA

~Igpo (-Vgp = 50 V; Ig = O mA) < 8 mA
Emitter voltage at Iy = O mA

-vgs (-Vgp = 80 V; Ig = O mA) < 1V
Collector knee voltage

~Veogx (-Ic = 15 A; -Ip = 2 4) < 17
Base voltage

-vgg (-Vog =2 V; -Ic = 1.2 A) < 0.7V

-vpg (-Veg =2V; -Ic = 5 4) < 1.2V

-vgg (-Veg = 2 V; -Ic = 15 4) < 2.0V
Cut-off frequency

fab (-Vgp = 12 V; Ig = 1 A) > 100 ke/s
D.C. current amplification factor

- = o wife e > 40

hFE (-Vgg = 2 V; -Ig = 1.2 A) Y 120

hpg (-Vgg = 2 V; -Ic = 5 A) > 25

hpg (-Vog = 2 V; =Ic = 15 4) > 15

722 1160 Tentative data 2.




ADZ12

PHILIPS

[J]o0e

BER S

+HH

H

clizay

I

[

11
BEEN

S
INEEE SN 80 T O e 1 TN 5 ][] I
11 v‘wd.ﬂyww T O O 5 IN % NHHHHH [ ]
S EsEEmmEmEEE = KanmEmE
I rrvso IEEREEEREEE R LN - 1]
u_ P = eSS
_ 111 maEENE LTS | 1 - EER.NEN

oolioze

(

5.5.1962




PHILIPS

) )

ool (A)37- 08 09 07 0¢
V/'
N
?OE&ENfu
|
\
\
|| /
_— vosypiado 91qISsiwied jo uoibes
T >Numm> B
— }D 214S119}2D1DYD
|| umopxype.q )021dA}
| v)
or-

ADZ12




PHILIPS |[Ari02

R.F. ALLOY-DIFFUSED GERMANIUM TRANSISTOR of the p-n-p tyre
with low noise and high gain at V.H.F. for amplifier,
oscillator and convertor circuits up to 260 Mc/s. The
transistor is hermetically sealed in a metal can and
absolutely moisture proof.

TRANSISTOR H.F. A CRISTAL DE GERMANIUM du type p-n-p en
technique alliage-diffusion a faible bruit et amplifica-
tion élevée aux fréquences V.H.F. pour les circuits am-
plificateurs, oscillateurs et convertisseurs jusqu'a
260 MHz. Le transistor est scelle hermetiquement‘dans
un bolitier métallique et protege contre 1'humidité.

HF p-n-p GERMANIUMTRANSISTOR nach dem Legierungs-Diffusions-
verfahren mit schwachem Rauschen und hoher Verstédrkung
bei VHF-Frequenzen zur Verwendung in Verstirker-, Oszil-
lator und Mischschaltungen bis zu 260 lLHz.Der Transistor
ist hermetisch abgeschlossen in einem Metallgehiuse und
absolut sicher fiir Feuchtigkeit.

Limiting values (4bsolute max. values)
Caracteéristiques limites (Valeurs max. absolues)
Grenzdaten (Absolute Maximalwerte)

—VCB = maxX. 25V

=-I¢ = max. 10 mA
I = max. 10 mA

-1g = max. 1 mA

Pc (Tamp $ 45 °C)
{continuous operation
T

max. 50 mW

service continu max. 75 ¢

Dauerbetrieb

intermittent operation &
T service intermittent = max. 90 "¢ ')
aussetzender Betrieb

Storage temperature o 0
Temperature d'emmagasinage = -55°C/+75 “C
Lagerungstemperatur

Thermal data; Données thermiques; Thermische Daten

Thermal resistance from junction & o
,to ambience in free air K = 0.6 “C/mW
Resistance thermique entre 1a
Jonction et 1l'ambiance a 1l'air

liore x £ 0,6 °c/uwW
Thermischer Widerstand zwischen

dem Kristall und der Umgebung ¢ °

in freier Luft » K = 0,6 °C/mW

1) Total duration max. 200 hours
Duree totale 200 heures au max.
Gesamtdauer max. 200 Stunden

722 0508 Tentative data. Vorldufige Daten 1.
5.5.1963 Caracteristiques proviscires
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Dimensions in mm
Dimensions en mm
Abmessungen in mm
max95 min 37

e
aeeret || =="
E - Y
ARG 3
Characteristics o
Caracteristiques Tamp = 25 C
Kenndaten
-Iggo (Ve = 12 V) < 10 pA
-Vog (-I¢ = 50 pA; I = O mA) > 25V
-Vgg (-Ig = 50 pa; Ig =0 mA) >0,5V
-1z (-Vep=127V; -Ic =1 mA) < 50 pA
-vgg (-Vep =12 V; -Ig =1 ma) >220mV < 360 mV

Characteristics range values for equipment dgsign )
Gammes de valeurs des caractéristiques pour 1'étude d'equi-
pements

Kenndatenbereiche fiir Geradtentwurf Tamb = 25 o
Ve =12V; Ig=1m £, = 180 Mc/s ?)
~Veg = 12 V; -Ig = 1 mA npg > 20

f = 1kc/s
b |
-Vgp=12V; Ig=1mA |zrbl - 108?2)
f = 2Mc/s
-VCE=12V;-IC=1mA F= 64aB < 7,5 aB
f = 200 Mc/s; Rg = 30 @ *)
Circuit page 4 G=13dB > 10 4B 7)

Schaltung Seite 4

1) Interlead shield and metal case .
Blindage entre les connexions et boitier metallique
Abschirmung zwischen den Anschliissen und Metallgehduse

2)3)4)5) see page 3; voir page 3; siehe Seite 3

772 1805 Tentative data. Vorldufige Daten 2.
Caractéristiques provisoires
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Characteristics range values for equipment design (continued)
ammes de valeurs des caractéristiques pour 1'étude d'équi
pements (suite)

enndatenbereiche fiir Geritentwurf (Fortsetzung)

Tamp = 25 ©°C
Small signal characteristics
Caractéristiques pour les signaux faibles
Kenndaten fiir kleine Signale

~Veg =12 V; -Ic =1 mA

-c = 0,8 pF

£ = 0,45 Mc/s =8 ’

=Vgg = 12 V; =Ig = 1 mA 8oe = 10 pA/V

£ =35 Mc/s Coe = 2 pF

=Vgp=12V; Ig=1mA gip = 30 mA/V

£ = 200 Mc/s -c4p = 12 pF
|yrp| = 0,4 ma/v
'Qrb = 90 4
|[y£p| = 25 ma/v
9rp = 90°
gob = 0,3 ma/V
Cob = 1,8 DF

2) £ = Frequency at which |hpe| = 1

£y = la fréquence a laguelle the
fq = Frequenz bei der |hpg| =1
3) Intrinsic base impedance
Impédance intrinseque de la base
i Innere Impedanz der Basis
4) Input source impedance
Impédance de la source d'entrée
Impedanz der Eingangsspannungsquelle
5) Available power gain
Amplification de puissance disponible
Verfiigbare Leistungsverstirkung

722 0510 Tentative data. Vorldufige Daten Be
3.3.1961 Caractéristiques provisoires
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Ry is chosen so that the total impedance RL of the tuned
circuit is 2.0 k@ ,

Ry est choisie tellement que 1'impedance totale Ry, du cir-
cuit accorde est de 2,0 k@

Ry wird derartig gewdhlt, dass die Gesamtimpedanz Ry, des
abgestimmten Kreises 2,0 kQ ist.

ferrite bvead
perle magnetique
Ferritperle

=
e

AAMAA

4) Input source impedance 3
Impédance de la source d'entree
Impedanz der Eingangsspanngngsquelle

722 0515 Tentative data. Vorldufige Daten 4.
Caractéristiques provisoires
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R.F. GERMANIUM TRANSISTOR of the P-n-p type, made in the
alloy-diffusion technique with low noise and high power
gain at 100 Mc/s, for use as R.F. amplifier in F.M.
receivers. The transistor is hermetically sealed in a
metal can and absolutely moisture proof

TRANSISTOR H.F. A CRISTAL DE GERMANIUM du type p-n-p, en
technique alliage-diffpsiop avec bruit faible et ampli-
fication de puissance élevée a 100 MHz, pour utilisation
en amplificateur H.F. dans les récepteurs F.M. Le tran-
sistor est scelle hermétiquement dans un boitier métalli-
que et protégé contre 1'humidité

HF p-n-p GERMANIUMTRANSISTOR nach dem Legierungs-Diffusions-
verfahren mit schwachem Rauschen und hoher Leistungsver-
starkung bei 100 MHz, zur Verwendung als HF-Verstdrker
in FM-Empfdngern. Der Transistor ist hermetisch abge-
schlossen in einem Metallgehiuse und absolut sicher vor
Feuchtigkeit ’

Limiting values (4Absolute max. values)
Caractéristiques limites (Valeurs max. absolues)
Grenzdaten (Absolute Maximalwerte)

-VcB = max. 32 v
-Vog =max. 32 v ')
-Ic = max. 10 mA
Ig = max, 11 mA
~Ig = max. 1 mA
152 = maXx. 1 mA

BC (Tagy < 45 °C) = max. 50 mW

bcontinuous operation o
Tj service continu '= max. 75 “C
Dauerbetrieb

intermittent operation 0.2
Tj { service intermittent = max. 90 “C*)
aussetzender Betrieb

Storage temperature Qi O
Temperature d'emmagasinage = -55°C/+75 °C
Lagerungstemperatur

") see also page F
Voir aussi page F
Siehe auch Seite F

2y Total duration max. 200 hours
Dureée totale 200 heures au max.
Gesamtdauer max. 200 Stunden

722 1516 Tentative data. Vorldufige Daten . 1.
12.12.1962 Caractéristiques provisoires
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Dimensions in mm
Dimensions en mm
Abmessungen in mm

max 95, min37 |

c o L
deai|ll==
(=R =
= ®

Sagi
8y

045,

4,68

Thermpal data
Donnees thermiques
Thermische Daten

Thermal resistance from junction to

,ambience in free air K £ 0.6 °c/mw
Résistance thermique entre 1la jonc- < °
tion et l'ambiance a l'air libre K 2 0,6 °C/mW

Thermischer Widerstand zwischen dem
Kristall und der Umgebung in freier

Iuft K £ 0,6 °c/mW
Characteristics o
Caracteristiques Tambp = 25 C
Kenndaten
-Icpo (-VeB = 6 V) =1,2pA < B8uA
-veg (-Ig = 50 pA; IE = O mA) > 32V
-1z (-Vgp=67V; Ig=1m) = 7 pA < 25 pA
-vgg (-Vep=6V; IE=1mi) = 270V z %;8 Eg
G (£ = 100 Mc/s) = 14 dB >12,5dB?%)

1) Interlead shield and metal case :
Blindage entre les connexions et boitier metallique
Abschirmung zwischen den Anschlissen und Metallgehause

2) available power gain in

the circuit page 3, 4Rg Vo2
defined by: G = RL 7.2
Amplification de puissance Vi

disponible dans le circuit
page 3, définie par:
Verfiigbare Leistungsverstédrkung
der auf Seite 3 angegebenen
Schaltung, definiert durch:

722 1517 Tentative data. Vorlaufige Daten 2.
Caractéristiques provisoires

) ]
0,073 =5
Vi
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Test circuit for power gain at 100 Mc/s (See page 2)
Circuit pour la mesure de 1l'amplification a 100 MHz (voir
page 2§O
Schaltung zum Messen der Leistungsverstérkung bei 100 MHz
(siehe Seite 2)
3) 1000 1000

AAMAA
WWW\-
S

6V
+

[103v
I

Ry is choses so that the total impedance Ry of the tuned
circuit is 3.3 kQ )

Ry est choisie tellement que 1'impedance totale Ry, du cir-
cuit accorde est de 3,3 kQ

Ry wird derartig gewdhlt dass die Gesamtimpedanz Ry, des
abgestimmten Kreises. 3,3 k@ ist

Li = ferrite bead; L = perle magnétique; L = Ferritperle

3T Tooat

) Input source impedance ,
Impédance de la source d'entree
Impedanz der Eingangsspannungsquelle

7Z2 0514 Tentative data. Vorlédufige Daten s
3.3.1961 Caracteristiques provisoires
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Characteristics range values for equipment design |
Gammes de valeurs des caractéristiques pour 1l'etude d'equi-
pements

Kenndatenbereiche fiir Gerdtentwurfl Tamb = 25 %
-Ig = 50 pA; -Ic = 0 mA -VgB = 1,5 V > 1,0V
Vegp= 6V; Ip=1m £, = 75 uc/s")
V= 6V, Ip=1m o= 2002
b = 2 Mc/s
~Vgg= 67; Ig = 1 mA; ~Cprg = 1,5 DF
f = 0,45 Mc/s
-VCE = 6 V; IE = 1 IILA.; hfe = 150
f = 1kc/s
~Vgp= 6V; Ip=1m; y§ _ ggs < 9,5 aB

£ = 100 Mc/s;Rg =60 @°)

Small signal characteristics (measured with a length of
leads between transistor and measuring jig of 5 mm)
Caractéristiques pour les signaux faibles (mesurées avec
une longueur des fils de connexion entre le transistor
et 1'appareil de mesure de 5 mm)

Kenndaten fur kleine Signale (gemessen mit einer Linge der
Anschlussdrihte zwischen Transistor und Messvorrichtung

von 5 mm)
Veg=6V; Ig=1mk gip = 15 mA/V
f = 100 Mc/s -cip = 5 PF
lyrb[ = 0,45 mA/V
9rp = 250 °©
[yep|= 16 mA/V
Sep = 95 °
gob = 0,3 mA/V
Cob = 2,5 PF
T Frequency at which |hge| = 1
Fréquence a laquelle |hfe| = 1
Frequenz bei der |hfg| = 1

2) Intrinsic base impedance
Impédance intrinseque de la base
Innere Impedanz der Basis

3) see page 3; voir page 3; siehe Seite 3

7Z22 0545 Tentative data. Vorldufige Daten 4.
Caracteristiques provisoires
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Operating characteristics as R.F. amplifier in front-end
unit of F.M. tuner (see page
Caractéristiques a' utilisation comme amplificateur H.F.
dans zn amplificateur d'entrée d'un récepteur F.M. (voir
age
Begriebsdaten als HF-Verstarker in der Eingangsstufe eines
FM-Empfangers (siehe Seite

£ =87 - 101 Mc/s

Total available power gain

Amplification de puissance totale
disponible

Verfiigbare Leistungsverstarkung

= 28 dB > 24 4B

Total noise factor
Facteur de bruit total = 8 dB <9,5dB
Gesamter Rauschfaktor

Oscillator voltage at aerial terminals
Tension d'oscillation aux bornes de 1l'antenne = 1,5 oV
Oszillatorspannung an den Antennenklemmen

Image rejection
Elimination de la fréquence image = 27 dB
Spiegelfrequenzunterdrickung

~Ig = 1,4 mA
COIL DATA
Li: 4'/2 turns of 0.3 mm enamelled copper wire, wound be-
tween Lp.

Lp: 4 turns of 1 mm enamelled copper wire, winding pitch
2mm; L = 0.18 uH; Qo = 60-80

L3: 3'/4 turns of 1 mm silvered copper wire, winding pitch
2 mm; L = 0.086 pH; Qo = 200

DONNEES DES BOBINES

Li: 4'/2 tours de fil de cuivre émaillé de 0,3 mm, enroulés
entre Lp.

Lp: 4 tours de fil de cuivre émaillé de 1 mm, pas des spires
2 mm, L = 0,18 uH; Qo = 60-80

Lz: 31/4 tours de fil de cuivre argente de 1 mm, pas des
spires 2 mm; L = 0,086 uH; Qo =

SPULENDATEN

Li: 4'/2 Windungen 0,3 mm Kupfer lackiert, zwischen die
Windungen von L, gewickelt

L2: 4 Windungen 1 mm Kupfer lackiert, Ganghohe 2 mm; L =
0,18 pH; Qo = 60-80

L3: 31/4 Nlndungen 1 mm versilbertes Kupfer, Ganghthe 2 mm;
L = 0,086 pH; Qo =

722 0546 Tentative data. Vorl&ufige Daten BYe
2,3.1961 i Caractéristiques provisoires
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R.F. GERMANIUM TRANSISTOR of the p-n-p type, made in the
alloy-diffusion technique with high conversion gain up to
100 Mc/s, for use as mixer-oscillator in F.M. recelvers
and as R.F. amplifier or mixer-oscillator in short wave
receivers up to 27 Mc/s.

The transistor is hermetically sealed in a metal can
and absolutely moisture proof

TRANSISTOR H.F. A CRISTAL DE GERMANIUM du type p-n-p, en
technique alliage-diffusion avec amplification de con-
version elevee Jjusqu'a 100 MHz, pour utilisation comme

mélangeur-oscillateur dans les récepteurs F.M. et comme

amplificateur H.F. ou mélangeur-oscillateur dans les

récepteurs ondes courtes jusqu'a 27 MHz. Le transistor
est scellé hermétiquement dans un boitier metallique et
protégé contre 1l'humidite

HF p-n-p GERMANIUMTRANSISTOR nach dem Legierungs-Diffusions-
verfahren mit hoher Uberlagerungsverstdrkung bis zu
100 MHz, zur Verwendung als Mischer-Oszillator in FM-Emp-
fingern und als HF-Verstirker oder Mischer-Oszillator in
Kurzwellenempfingern bis zu 27 MHz. Der Transistor ist
hermetisch abgeschlossen in einem Metallgehduse und
absolut sicher vor Feuchtigkeit

Limiting values (Absolute max. values)
Caractéristiques limites (Valeurs max. absolues)
Grenzdaten (Absolute Maximalwerte)

-VeB = max. 32 V
-VeE = max. 32 V')
-I¢ = max. 10 mA
I = max. 11 mA
-IE = max. 1 mA
sy = maX. 1 mA
Pc (Tamp £ 45 °C) = max. 50 mW

service continu = max. 75 °C
Dauerbetrieb

5 { intermittent operation

{ continuous operation
T

service intermittent = max. 90 °C?)
aussetzender Betrieb
Storage temperature

Température d'emmagasinage = -55%¢/+75 %C
Lagerungstemperatur

') see also page J
Voir aussi page J
Siehe auch Seite J

2) Total duration max. 200 hours
Duree totale 200 heures au max.
Gesamtdauver max. 200 Stunden

772 1518 Tentative data. Vorl#ufige Daten 1.
12.12,1962 Caracteristiques provisoires
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Dimensions in mm
Dimensions en mm

Abmessungen in mm . )
imax95 min37

mmo =0
, ?
-
3 m.:JXQJ
=k

122
122
4,86
E
45

Thermal data
Donnees thermiques
Thermische Daten

Thermal resistance from junction to

,ambience in free air £ 0.6 °c/mw
Resistance thermique entre 1la jonc- < o
tion et l'ambiance a 1l'air libre 2 0,6 “c/mw
Thermischer Widerstand zwischen dem
Kristall und der Umgebung in freier < °
Luft K = 0,6 “C/mW
Characteristics o
Caracteristiques Tamp = 25 C
Kenndaten
~Igpo (~VgB = 6 V) =1,2 pA < 8 pA
-Veg (-Ig =50 pA; Ig = O ma) > 32V
-Ig (~Vgp=67V; Ig=1mA) = 7pA < 25 pA
-vgg (Vg =6V; Ig=1ma) =270mv 310720
G (£ =100 Mc/s) = 1348 > 104dB 2)

) Interlead shield and metal case ,
Blindage entre les connexions et boitier métallique
Abschirmung zwischen den Anschliissen und Metallgeh&use

2) Available power gain in
the circuit page 3, 4RS V02
defined by: G Ry 7.2

Amplification de puissance L Vg
disponible dans le circuit
page 3, definie par: voa
Verfiigbare Leistungsverstirkung 0,073 ==
der auf Seite 3 angegebenen Vi
Schaltung, definiert durch:

7Z2 1519 Tentative data. Vorldufige Daten 2.
Caractéristiques provisoires
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Test circuit for power gain at 100 Nc/s (See page 2)

Circuit four la mesure de 1'amplification a 100 MHz (voir
page 2

Schaltung zum Messen der Leistungsverstirkung bei: 100 MHz
(siehe Seite 2)

3
Re=60.0” 1000 1000 -
)
\
i » ﬁ;g& s ‘
v [1 "5-25 0‘5 T EER’ %
10 kL PF H (F
1000 1000
pFE__| PFT Y
7‘ |6V
1 X+
‘I?),.?V
o

Rt 1s chosen so that the total impedance Ry, of the tuned
circuit is 3.3 kQ ,

Ry est choisie tellement que 1'impédance totale Rr, du cir-
cuit accord€ est de 3,3 kQ

Ry wird derartig gewshlt dass die Gesamtimpedanz Ry, des
abgestimmten Kreises 3,3 kQ ist

L{ = ferrite bead; L1 = perle magnétique; L1 = Ferritperle

5) Input source impedance ,
Impedance de la source d'entrde
Impedanz der Eingangsspannungsquelle

7Z2 0514 Tentative data. Vorldufige Daten 3
3.3.1961 Caractéristiques provisoires .
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Characteristics range values for equipment design :
Gammes de valeurs des caracteristiques pour 1'étude d'equi-
pements " . T - 25 O
Kenndatenbereiche fir Geratentwurf amb
-Ig = 50 pA; -Ig= OmA -Vgg=T,5V 7 1,0 V
-Vep = 6V ; Ig= 1ma f1 = 75Mc/s 3]
~Vop = 6V ; Ig= 1mA |zrp| = 25 @ 2)
f = 2 Mc/s
-VcE = 6Vv; Ig= 1mA  _o . -1,5pF
f = 0,45 Mc/s
-Veg = 6V;‘ I = 1 mA hee = 150
¢ i = 1 ke/s
-Vep= 6V IE= 1DA g -9,5a8
f = 100 Mc/s;Rg = 60 @ °)
-VeE = 6V ; Ig= 1mA ¥ < 3 aB
b
f = 10,7 Mc/s; Rg =200 2 7)
-Veg= 6V IE= “1“"3 F =1,5d8 < 3 aB
£ = 1 Mc/s; Rg =500 @ °)
-Vgg= 6V d Ig = | mA1 Feony = 3 4B < 5 dB 4)
£ = 1 MNc/s; Rg =500 @ 7)
-Vgg= 6V Iy = 1 mA ¥ —4a8 < 7aB %
£ = 200 kc/s; Rs = 2 k@) conv
L) Frequency at_which |lhre| = 1
Fréquence a laguelle |nre| =1
Frequenz bei der |hrel =1
2y Intrinsic base impedance
Impedance intrinseque de la base
Innere Impedanz der Basis
3) Input source impedance i
Impédance de la source d'entree
Impedanz der Eingangsspannungsquelle
4) conversion noise
Bruit de conversion
lberlagerungsrauschen

722 1010 Tentative data. Vorldufige Daten 4.
Caractéristiques provisoires
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pements (suite)

richtung von 5 mm)

-Vgp=6V; Ig=1mA

Characteristics range values for equipment design (contiqued)
Gammes de valeurs des caractéristiques pour 1'étude d'equi-

Wenndatenbereiche fiir Geritentwurf (Fortsetzung)

Small signal characteristics (measured with a length of
leads between transistor and measuring Jig of 5 mm)

Caractéristiques pour les signaux faibles (mesurées avec
une longueur des fils de connexion entre le transistor
et 1'appareil de mesure de 5 mm)

Kenndaten fiir kleine Signale (gemessen mit einer Linge
der Anschlussdrdhte zwischen Transistor

und Messvor-

8ip = 15 mA/V
f =100 Mc/s; Tgyp = 25 OC coiy 5 pF
|yro| = 0,45 ma/vV
9ro = 250 °
|yeo| = 15 mA/V
Qrp = 95 ©
gob 0,35 mA/V
Cob = 2,5 DF
~Veg =6 V; Ig =1 mA gie = 1,3 mA/V
f =10,7 Mc/s; Tamb = 25 OC o 65 pF
lyre| = 80 wA/V
gre = 260 O,
|yre] = 34 mA/V
ore = 335°
Boe = 25 pA/v
Coe = 3,0 DF
~¥gg= 0 By Ig = 1 mh g1e = 0,25 mA/V
f =0,45 Mc/s; Tapp = 25 OC cie = 70 DF
|vre| = 4 pa/v
@re 270 °
|vtel 37 mA/V
Qre = 0?°
8oe = 1,0 pA/V
Coe = 4 pF
7Z2 1800 Tentative data. Vorldufige Daten 5.

5.5.,1963 Caractéristiques provisoires
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Operating characteristics as self-oscillating mixer in
front-end unit of F.M. tuner (see page 7)

Caracteristiques d'utilisation comme melangeur, auto-oscil-
lateur dans un amplificateur d'entree d'un recepteur F.M.
(voir page 7)

Betriebsdaten als selbstschwingender Mischer in der Ein-
gangsstufe eines FM-Empfingers (siehe Seite 7)

Shift of oscillator frequency as a function of Vg is about
50 kc/s from 6 to 5 V and about 100 kc/s from 5 to 4 V.

Le glissement de la frequenge d'oscillation en fonction de
V$ est d'environ 50 kHz a une variation de 6 a 5 V et
d'environ 100 kHz de 5 a 4 V.

Die Frequenzverschiebung des Oszillators als Funktion von
Vg ist etwa 50 kHz bei einer Xnderung von 6 bis 5 V und
etwa 100 kHz von 5 bis 4 V.

The oscillator voltage at the aerial terminals is about
1.5 mV

La tension d'oscillation aux bornes de l'antenne est
d'environ 1,5 mV

Die Oszillatorspannung an den Antennenklemmen ist etwa

1gh BX -I¢ = 1,5 mA.
COIL DATA

Lg : 6 turns of 0.5 mm enamelled copper wire, closely
wound; L = 0.65 pH

Ls : 21/2 turns of 1 mm silvered copper wire, winding
pitch 2 mm; L = 0.062 pH, Qo > 200. Tap at 11/8 turn
from earth side

Lg : 18 turns of 36x0.03 copper wire, enamelled, soldering
graded, stranded, open covered, closely wound; L =
2.9 upH, Qo = 120, Q (loaded with 25 kQ) = 60. Screening
can A3 304 20

DONNEES DES BOBINES

L4 : 6 tours de fil de cuivre émaillé de 0,5 mm, enroulés
Jjointifs; L = 0,65 u ,

Lg : 21/2 tours de fil de cuivre argenté de 1 mm, pas des
spires 2 mm; L = 0,062 uH, Qo > 200. Prise a 11/8
tour de l'extrémite mise a la terre, "

Lg : 18 tours de fil de cuivre 36x0,03, émaillé,
torsade, enroules jointifs; L = 2,9 uH, Qo = 120,
Q (chargé de 25 kQ) = 60. Boite de blindage A3 304 20

SPULENDATEN

Ly : 6 Windungen, 0,5 mm lackiertes Kupferdraht, anschlies-
send gewickelt; L = 0,65 pH

Ls : 2/2 Windungen, 1 mm versilbertes Kupfer, Gangh?he
2 mm; L = 0,062 pH, Qo > 200. Anzapfung bei 1!/8
Windungen von dem geerdeten Ende.

Lg : 18 Windungen, lackiertes Litzedraht 36x0,03, an-
schliessend gewickelt; L = 2,9 pH, Qo = 120, Q (be-
lastet mit 25 kQ) = 60. Abschirmbuchse A3 304 20.

722 0549 Tentative data. Vorldufige Daten 6.
Caracteristiques provisoires
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Operating characteristics as self-oscillating mixer for
the frequency range 15.1 to 26.1 Mc/s (see page 9)

Caractéristiques d'utilisation comme mélangeur auto-oscil-
lateur pour la bande de 15,1 - 26,1 MHz (voir page 9)

Betriebsdaten als selbstschwingender Mischer fiir den Fre-
quenzbereich von 15,1 - 26,1 MHz (siehe Seite 9)

Vg =9V Vg =67V Iz = 1 mA
f Vose' ) afgse”) Po/Pi?)
(Mc/s) (v) - (ke/s) (aB)
15 0,17 3 26
20 0,14 2 23
26 0,15 10 20
COIL DATA

Li : 5'/2 turns of 0.25 mm enamelled copper wire, closely
wound on coil former with diameter of 7 mm; L = 0.59 pH
% (f = 15 Mc/s) = 100, Qo (f = 26 Nc/s) = 115.

Ly : 11/4 turns of 0.25 mm enamelled copper wire, wound in
Ly at earth side

Lz : 1 turn of 0.25 mm enamelled copper wire, wound in L4
at earth side

Lg ¢ 6'/2 turns of 0.9 mm enamelled copper wire, closely
wound on coil former with diameter of 7 mm; L =
0.46 pH, Qo (f= 15 Mc/s) = 110, Qo (£ = 26 Mc/s) = 110.

Is : L= 125 uHj; Qo = 140

1) Oscillator voltage, measured between gmitter and earth

Tension d'oscillation, mesurée entre émetteur et masse
Oszillatorspannung, gemessen zwischen Emitter und Erde

2) Frequency shift by a variation of Vg from 9 to 6V
Glissement de fréguence par une variation de Vg de 9-6 V
Frequenzzerschiebung durch eine Xnderung von Vg von

9 bis v

3) Conversion gain, defined as the ratio between the I.F.
power in a 10 kQ load (the total I.F. impedance
in the collector lead) and the available R.F. power
in the aerial circuit. )

Amplification de conversion de puissance, definie par
le rapport eptre la puissance M.F. dans une charge de
10 k@ (1'impédance M.F. totale dans le conducteur du
collecteur) et la puissance H.F. disponible dans le

.. circuit d'antenne.

Uverlagerungsverstarkung der Leistung, definiert durch
das Verhdltnis zwischen der ZF-Leistung in einer Be-
lastung von 10 k@ (die Gesamt-ZF-Impedanz in der Kol-
lektorleitung) und der HF-Leistung verfiigbar in dem
Antennenkreis

722 0551 Tentative data. Vorl&ufige Daten 8.
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Self-oscillating mixer for the frequency range from 15.1
,to 26.1 Mc/s

Mélangeur auto-oscillateur pour la bande de 15,1-26,1 MHz

Selbstschwingender Mischer filir den Frequenzbereich von
15571 Bis 25,1 MHz

Coil data See page 8

Données_des bobines

L1 : 5'/2 tours de fil de cuivre émaillé de 0,25 mm; en-
roules Jjointifs sur un mandrin de 7 mm de djiametre;
L =0,59 uH, Qo (a £ = 15 KHz) = 100, Qy (& £ = 2b

UHz) = 115
Ly : 1'/4 tours de fil de cuivre émaillé de 0,25 mm; en-
roulés entre les spires de L4 a l'extrémité mise a
la terre , , ,
Lz : 1 tour de fil de cuivre e€maille de, 0,25 mm; enroule

entre les spires de L4 a l'exgrémitq mise a la terre
L4 @ 6'/2 tours de il de cuivre €maillé de 0,9 mm; en-
roulés Jjointifs sur un mandrin de 7 mm de diametre;
L = 0,46 uH, Qo (a £ = 15 MHz) = 110, Qo (a £ = 26
MHz) = 110
Ls : L = 125 pH; Qo = 140

Spulendaten

Ly : 5'/2 Windungen, 0,25 mm lackiertes Xupferdraht; an-
schliessend auf einen SpulenkOrper von 7 mm gewickelt;
L =0,5% pH, Qo (bei f = 15 MHz) = 100, Qo (bei
f = 26 MHz) = 115

Ly : 11/4 Windungen, 0,25 mm lackiertes Kupferdraht; zwi-
schen die Windungen am geerdeten Ende von L4 gewickelt

Lz : 1 Windung, 0,25 mm lackiertes Kupferdraht; zwischen
die Windungen am geerdeten Ende von L4 gewickelt

Ly ¢ 61/2 Windungen, 0,9 mm lackiertes Kupferdraht; an-
schliessend auf einen Spulenkdrper von 7 mm gewickelt;
L = 0,46 pH, Qo (bei £ = 15 MHz) = 110, Qg (bei f =
26 MHz) = 110

Ls : L = 125 uH; Qo = 140

722 0552 Tentative data. Vorldufige Daten S.
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R.F. GERMANIUM TRANSISTOR of the p-n-p type, made in the
alloy-diffusion technigque with low output conductance
and low collector capacitance at 10.7 Mc/s, low noise and
good A.G.C. performance at high ambient temperatures,]
for use as I.F. amplifier in A.M. and F.M. receivers and
as R.F. amplifier or mixer-oscillator in short wave
receivers up to 16 Mc/s. The transistor is hermetically
sealed in a metal can and absolutely moisture proof

TRANSISTOR H.F. A CRISTAL DE GERMANIUM du type p-n-p, en
technique alliage-diffusion, avec petite conductance de
sortie et petite capacitée de collecteur a 10,7 MEHz,
bruit faible et comportement favorable par rapport au
reglage automatique de 1l'amplification aux temperatures
elevees, pour l'utilisation comme amplificateur M.F.
dans les recepteurs A.M. et F.M. et comme amplificateur
H.F. ou melangeur-oscillateur dans les recepteurs ondes
courtes jusqu'a une frequence de 16 MHz. Le transistor
est scellé hermétiquement dans un boitier métallique et
protegeé contre 1'humiditeé

HF p-n-p GERMANIUMTRANSISTOR nach dem Legierungs-Diffusions-
verfahren, mit niedriger Ausgangskonduktanz und kleiner
Kollektorkapazitdt bei 10,7 MHz, schwachem Rauschen und
guten Eigenschaften in bezug auf automatische Starke-
regelung bei hohen Temperaturen, zur Verwendung als ZF-
Verstédrker in AM- und FM-Empféngern und als HF-Verstdrker
oder Mischer-0Oszillator in Kurzwellenempfingern bis zu
16 MHz. Der Transistor ist hermetisch abgeschlossen in
einem Metallgehduse und absolut sicher vor Feuchtigkeit

Limiting values (Absolute max. values)
Caractéristiques limites (Valeurs max. absolues)
Grenzdaten (Absolute Maximalwerte)

-VeB = max. 32 V
-Veg = mex. 32V ')
=Ig = max. 10 mA
Ig = max. 11 mA
-Ig = max. 1 mA
5| = max. 1 mA

Pc (Tamp S 45 °C) = max. 50 mW

continuous operation °
T service continu = max. 75 “C
Dauerbetried
intermittent operation 0. 2
T service intermittent = max. 90 °C <)
aussetzender Betriebd
Storage temperature ° °
Température d'emmagasinage = =55°C/+75 ~C
Lagerungstemperatur

1) See page H; voir page H; siehe Seite H
2) See page 3; voir page 3; siehe Seite 3

722 1574 Tentative data. Vorldufige Daten e
12.12,1962 Caractéristiques provisoires
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Dimensions in mm
Dimensions en mm

Abmessungen in mm
8 max95, min 37

L
=

122

4,
0,

mm

1.

Thermal data
Donnees thermiques
Thermische Daten

Thermal resistance from junction to

ambience in free air £ 0.6 °c/mW
Résistance thermique entre 1la jonc- < o
tion et 1'ambiance a 1l'air libre = 0,6 “°Cc/mw
Thermischer Widerstand zwischen dem
Kristall und der Umgebung in freier < o
Luft K = 0,6 “C/mW
Characteristics °
Caractéristiques Tamb = 25 °C
Kenndaten
-Icpo (-Veg = 6 V) =1,2pA < B8 pA
-Vep (-I¢ = 50 pA; Ig = O mA) > 32V
-1z (-Vgp=6V; Ig=1ma) = 7 pA < 25 pA
Vg (-Ve=6V; Igp=1m) =270mv . §;8 n
¢ (£ =10,7 Mc/s) = 2548 > 19 aB?)

T) Interlead shield and metal case
Blindage entre les connexions et boitier métallique
Abschirmung zwischen den Anschliissen und Metallgehduse

2) Available power gain in

the circuit page 3, 4Rs v°2
defined by: G = T 7.2
Amplification de puissance L Vy

disponible dans le circuit

page 3, définie par: Vo2
Verrugbare Leistungsverstarkung = 0,1 =5
der auf Seite 3 angegebenen V;.

Schaltung, definiert durch:

722 1575 Tentative data. Vorlaufige Daten 2.
Caractéristiques provisoires
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Test circuit for power gain at 10.7 Mc/s (see page 2) N

Circuit pour la mesure de 1l'amplification de puissance a
10,7 MHz (voir page 2)

Schaltung zur Messung der Leistungsverstdrkung bei 10,7 MHz
(siehe Seite 2)

Rs=12000,

o
ss0 1 L)
v Ly p550p

=
g
MMMA
WAWW

+

L; = 0,5 pH; Qo = 100
Lr = 2,47 puH; Qo = 100

Rg = input source impedance ,

Rg = impedance de la source d'entrée

Rg = Impedanz der Eingangsspannungsquelle

Ry, = total collector impedance = 4.8 k@

R;, = impedance de collecteur totale = 4,8 kQ

Ry, = Gesamtwiderstand in der Kollektorleitung = 4,8 kQ

Page 1, Seite 1

2) Total duration max. 200 hours
Duree totale 200 heures au max.
Gesamtdauer max. 200 Stunden

772 1576 Tentative data. Vorlaufige Daten 3.
12.12.1962 Caractéristiques provisoires
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Characteristics range values for equipment design |
Gammes de valeurs des caractéristiques pour 1'étude d'equi-
pements . o
Kenndatenbereiche fiir Gerdtentwurf Tamb = 25 C
-Ig = 50 pA; -Ic= OmA =-Vgg=1,5V >1,0V
“Vep= 6V; Ig= 1mA f1 = 75Mc/s')
Fgme; BVE Ime. VER o ama7E
£ = 2 Mc/s
-VCE_ 6V s Ig= 1 mA -cre = 1,5 pF
£ =0,45 Mc/s
-VCE = 6V; Ig= 1 mA hre = 150
£f = 1 ke/s
“Veg= 6V Ip= 1BA p - 348 <4,50aB
£ = 10,7 Mc/s; Rg = 200 @ °)
~Veg = 6V; Ig= 1 mA} F =1,5aB < 3 dB
f = 1Mc/s; Rg = 5000 °)
-VCE= 6V; IE = 1mA3 FCOHV=3dB ¢ sdBA)
f = 1Mc/s; Rg=5002Q°7)
Vg = 6V; Ip= 1mA} Feony = 4 4B < 7 aBY
f =200kc/s; Rg= 2kQ@~’)
') Frequency at which |nrg| = 1
Fréquence a laquelle |hpg| = 1
Frequenz bei der ]hfe| =1
2) Intrinsic base impedance
Impédance intrinseque de la base
Innere Impedanz der Basis
3) Input source impedance A
Impédance de la source d'entree
Impedanz der Eingangsspannungsquelle
4) Conversion noise
Bruit de conversion
Uberlagerungsrauschen

7Z2 1011 Tentative data. Vorldufige Daten
Caracteristiques provisoires
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Characteristics range values for equipment design (contipued)

Gammes de valeurs des caracteristiques pour 1l'etude d'equi-
pements (suite)

Kenndatenbereiche fiir Gerdtentwurf (Fortsetzung)

Small signal characteristics (measured with a length of
leads between transistor and measuring jig of 5 mm)

Caractéristiques pour les signaux faibles (mesurées avec
une longueur des fils de connexion entre le transistor
et 1l'appareil de mesure de 5 mm

Kenndaten fiir kleine Signale (gemessen mit einer Linge
der Anschlussdrdhte zwischen Transistor und Messvor-
richtung von 5 mm)

-VCE=6V; IE=TH]A

gie = 1,7 mA/V
f =10,7 Mc/s; Tamn = 25 OC cie = 60 pF

|¥re| = 100 pa/v
pre = 260 °
|vre| = 32 mA/V
9ore = 335°

Boe = 40 pA/vV
Coe = 315 PF 3

—VCE=6V; IE=1mA

gie = 0,25 mA/V
f = 0,45 Mc/s; Tapy = 25 OC )

Cie = 70 pF
- |[yre| = 4 A/

Pre = 2702
|¥ge| = 37 ma/v
Pre = Q°
8oe = 1,0 pA/v
Coe = 4 pF

7Z2 0553 Téntative data. Vorldufige Daten ° =53

3.3.1961 “Caractéristiques provisoires
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Coil data
Données des bobines
Spulendaten
so[" I50pF| lg Ly {150pF Veec
}lj—
L6 = 1,4 pH L7 = 1,4 pH
Qo 2 120 Qo 2 110
QL= 70 Q= 92
KQr, = 1,25
Vo
= 0,1
Vsec !
N s
0pF 2 |isopF
40/‘%4 33p== Lg (L1 P Vsec
ot (o o mA
17y
1g=L10=0,67 wHE  Lg=Li1=1,4 pH Lo
Qo 2 110 Qo 2 110
Q= 92 QL= 92
XQr, = 1,25
Vo
= 0,1
Vsec '
o—9 L,H, A ——
12
Ly
40{17‘1 UOpF;:}Vp L80PF Vsec DJL"VA
Vi
B |
Vi mA
L)J-j tert 0,4-[,—
Lip = 1,2 pH  Lyg = 3,05 uH
Q 2 90 W 2 90 L14 is vifilarly wound
XQr, = 0,7 Li4 est enroulée bifilairement
Viert Ty, L14 ist bifilar gewickelt
er
=0
7Z2 0963 Tentative data. Vorldufige Daten T
3.3.1961 Caractéristiques provisoires
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R.F. GERMANIUM TRANSISTOR of the p-n-p type, made in the
alloy-diffusion technique with low collector capacitance,
low noise and good A.G.C. performance at high ambient
temperatures, for use as I.F. amplifier in A.M. receivers
and as R.F. amplifier or oscillator-mixer in A.M. re-
-ceivers up to 6 Mc/s. The transistor is hermetically
sealed in a metal can and absolutely moisture proof.

TRANSISTOR H.F. A CRISTAL DE GERMANIUM du type p-n-p; en
technique alliage-diffusion, avec petite capacite de
collecteur, bruit faible et comportement favorable par
rapport au réglagq automatique de 1'amplification aux
temperatures elevees, pour l'utilisation comme ampli-
ficateur M.F. dans les recepteurs A.M. et comme a@pli-
ficateur H.F. ou melangeur-oscillateur dans les recep-
teurs A.M. jusqu'a une fréquence de 6 MHz. Le transistor
est scellé hermétiquement dans un boftier métallique et
protégé contre 1'humidité.

HF p-n-p GERMANIUMTRANSISTOR nach dem Legierungs-Diffusions-
verfahren, mit kleiner Kollektorkapazitdt, schwachem
Rauschen und guten Eigenschaften in bezug auf automatische
Stérkeregelung bel hohen Temperaturen, zur Verwendung
als ZF-Verstérker in AM-Empféngern und als HF-Verstédrker
oder Mischer-Oszillator in AM-Empféngern bis zu 6 MHz.
Der Transistor ist hermetisch abgeschlossen in einem
Metallgehduse und absolut sicher vor Feuchtigkeit.

Limiting values (Absolute max. values)
Caractéristiques limites (Valeurs max. absolues)
Grenzdaten (Absolute Maximalwerte)

-VeB = max. 32V -Ig = max., 1 mA
-Veg  =max. 32V 1) |1g] = max. 1 mA
-Ig = max. 10 mA Pc (Tagp £ 45 °C) = max. 50 mW

Ig max. 11 mA

service continu
Dauerbetried

3 { intermittent operation

max. 75 °C

{ continuous operation
T

service intermittent
aussetzender Betried

Storage temperature
Tempeérature d'emmagasinage = =55 9C/+75 °C
Lagerungstemperatur

-max. 90 °c 2?)

1) See also page E
Voir aussi page B
Siehe auch Seite E

2 -
Totgl duration max. 200 hours
) Durge totale 200 heures au max.

Gesamtdauer max, 200 Stundep
722 1577 Tentative data. Vorldufige Daten 1.
12.12,1962 Caractéristiques provisoires
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Dimensions in mm
Dimensions en mm

Abmessungen in mm max 95, min 37
L2 ]
>
c <
1) S —i=
5 ed ==
1= s
RRE . 3

Thermal data
Données thermiques
Thermische Daten

Thermal resistance from junction to

,ambience in free air £ 0.6 Oc/mw
Résistance thermique entre la jonc- ¢ a
tion et 1l'ambiance a 1l'air libre 2 0,6 “C/mW
Thermischer Widerstand zwischen dem
Kristall und der Umgebung in freier < o
Luft K = 0,6 “C/uW
Characteristics °
Caracteristiques Tamb = 25 C
Kenndaten
-I¢po (-Vgp = 6 V) =1,2 pA < 8 pA
-Veg (-Ic = 50 pa; Ig = 0'ma) > 327
-Ig (-Vgp = 6V; Ig=1ma) = T7pa < 25pA
> 210 mV
-vgg (-Vgp = 6V; Ig=1ma) =270mV ¢ 530 :V
@?) (£ = 0,45 ¥c/s) = 42dB > 40 dB

) Interlead shield and metal case ,
Blindage entre les connexions et boitier metallique
Abschirmung zwischen den Anschlissen und Metallgehduse

2) Available power gain in

the circuit page 3, G
defined by:

Amplification de puissance
disponible dans le circuit
page 3, définie par: v

Verfiigbare Leistungsverstédrkung = 0,94 795
der auf Seite 3 angegebenen Vi
Schaltung, definiert durch:

2

<

o)
i

[}
N
o 5
[l {¢2]
A
%]

722 1578 Tentative data. Vorliufige Daten 2.
Caractéristiques provisoires




PHILIPS

AF117

Test circuit for power gain at 0.45 Mc/s (See page 2) d
Circuit pour la mesure de 1l'amplification de puissance 3
0,45 MHz (voir page 2)
Schaltung zur Messung der Leistungsverstirkung bei 0,45 MHz
(siehe Seite 2)
o-
Rs=47kd gz |
NAWN— 82 1 25 160 3 1
iy 9% sl LFg g |
[ o ‘ - 2T T,295% | w
6)\/,- PF ~ = 0, 3N Vo |
10d UFgzg Yol J_
l PF = | T ol ‘ l
1 |93 “
! l Ty ! O+
Lq = 625 pH; Qo = 140; tap at t = 0.2
_ 0. _ prise a t = 0,2
Ly = 625 pi; Qo = 140 Anzapfung bei t = 0,2
Rs = input source impedance
Rg = impédance de la source d'entrée
Rg = Impedanz der Eingangsspannungsquelle
RL = total collector impedance = 20 kQ
Ry, = impedance de collecteur totale = 20 kQ
Ry, = Gesamtwiderstand in der Kollektorleitung = 20 kQ
7722 0526 Tentative data. Vorliufige Daten Sie
3.3.1961 Caractéristiques provisoires
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Characteristics range valué§ for equipmeni' € N
Gammes de valeurs des caracteristiques pour 17étude d'equi-

pements

"'Kenndatenbereiche fiir Gerdtentwurf

Tamb = 25 OC

design

>M1,0 V

Caractéristiques provisoires

-Ig = 50 w4; -Ig =’0 ma -VEB =1,5 V
Vg = 6V;.0 Ip=l1whA £ri/=[ 75 yMc/s")
¥ep =, 6 Vi “IE =1 EAT [yl =35 9 %)
f = 2Uc/s
-VCE = 6 v; IE =1 mA -cre = 1,5 DF
f = 0,45 Mc/s i
-Vgg = 6V; Ig=1mA hee = 150
f = 1ke/s :
~Veg= 6V; IE=1DA § - 9,548 < 3 dB
£ = 1 lc/s;Rg =:5000°)
‘VCE = 6 . i Ig =71 ‘mA L Fosug = 3 4B <5 dB‘)
f = 1 Mc/s;Rg = 500 Q°) :
“Veg= 6V, Ip=184  poony = 4 dB < 7 aB*)
f = 200 kc/s; Rg = 2 kQ°)
Ty Frequency at_which ]hfé| = 1
Fréquence a laquelle |hfe| = 1
Frequenz bei der lhfe| =1
2) Intqinéic base impedance
Impédance intrinseque de 1la base
Innere Impedanz der Basis
3) Input source impedance ,
Impédance de la source d'entree
Impedanz der Eingangsspannungsquelle
4) conversion noise
Bruit de conversion
{iberlagerungsrauschen
722 0527 féhtative data. Vorldufige Daten 4.
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Charactegistics range values for equipment design (con-

tinued

Gammes de valeurs des caractéristiques pour 1'étude d'équi-
pements (suite)

Kenndatenbereiche fiir Gerdtentwurf (Fortsetzung)

Small signal characteristics
Caractéristiques pour les signaux faibles
Kenndaten fir kleine Signale

Tamb = 25 ©c
“Vog =6V Ig=1mh gle = 0,25 mA/V
b = 0,45 Mc/s cie = 70 pF
lvrel= 4 AV
Pre = 2700
lyf‘e’ = 37 mA/V
Pre = 0°
8oe = 1,0 pa/v
Coe = 4 DpF

722 0554 Tentative data. Vorlaufige Daten 5e
3.3.1961 Caractéristiques provisoires
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AF118

R.F. GERMANIUM ALLOY-DIFFUSED TRANSISTOR of the p-n-p type
for medium power, high voltage, high frequency applications,
e.g. in the video output stage of television receivers

LIMITING VALUES (Absolute max. values)

Collector

Voltage (emitter reference;
See also page G

Current
Dissipation

Emitter
Current
Reverse current

Base
Current
Reverse current

Temperatures
Storage temperature
Junction temperature
continuous operation

intermittent operation
(total duration max.
200 hours)

THERMAL DATA

Thermal resistance from junction
to ambience in free air
with cooling fin

-VeE

-IC
Pc

[
t=

_IE

IB
Ts
T3

T
%t

"

max. 70 V
max. 30 mA
max. 375 mW
max. 33 mA
max. 1 mA
max. 3 mA
max. 1 mA
-55 to +75 °C
max. 75 %
max. 90 %
max. 200 hrs)
max. 0.25 °c/mﬂ
max. 0.12 °C/m

9.9.1962 722 1372
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—>| CHARACTERISTICS at Tamp = 25 °C

—>| REMARK

Dimensions in mm

el : SOT
Buvetone ¢ max95, min 37

e =
c— - U
1) > N3 2 d =
g@—ﬂ g =
q93 Q
AR S
75
- -
[y i &‘[
1 |
1 ! &
~
= . g NP — .
T (s P el |
%2 > Cooling fin
D —  No. R1 338 29.0
: | Painted black
- H—~ Dt
o |
| [ | S
X ST vy
| le 155 N
ke 20

Collector voltage
-Vgp (-Ig= 1 mA; Ig =O0mi) = 95V > 70V

Emitter voltage
-Vgg (-Ig = 50 pA; Ig =0mA) =1.57V > 0.5V

Base current
-Ig ( Iz = 10 mA; -Vgp

2 V) = 55 pA < 275 pA

Driving the transistor into the bottoming knee region
results in an excessively high turn-off delay

1) Interlead shield and metal case
722 1373 2
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN at ° <—
Tamb = 25 C
Collector current See page B
Base voltage
-Vpg (Ig = 10 mA; -Vgg=27V) = < 375 mv
Knee voltage
Measured at -Ig = 30 mA
-Ig = value at which -Ig = 40 mA
when -Vgg = 6 V
_lC
(mA)
Of - ————————2 ‘
|
30 ————— £
| |
|
20 :
|
10) | |
\ |
0 T 14 6 Ve V)
“Veek
-Vemg = 3.5V < 5V
Intrinsic base impedance
(Ig=10mA; -Vgg = 6 V)
Brol e - 2 ues/s ) = 30 8
Frequency at which lhfel= 1
fq (Ig = 10 mA; -VcB = 6 V) =175 Mc/s > 125 Mc/s
Forward transfer admittance
el (Ig = 10 mA; -VeB = 6 V) _ 430 ma/v > 100 mA/V
(f =10.7 Mc/s )
Feedback capacitance
—ope (IE=10mA; -VeB=6V) _ 48 pr < 2,3 pF
(f =10.7 Mc/s
9.9.1962 722 1374 S g
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—> | OPERATING CHARACTERISTICS in a video output stage for a

supply voltage up to 70 V

to a.gc.
0490 and synchr.

AAMA ]
VVWWW»

-0
O-V =I5V

L = secondary winding of the coupling transformer between
last I.F. stage and video detector

D, Rp» Cp = detection circuit < R
Rg should be chosen according to Ay = V%:tﬁi' in which Ay
is the voltage amplication of the output stage

Supply voltage -Vg = 50 60 70V
Load resistance Rp = 2.7 3.9 4.7 k@

Output voltage
(black to white) Vo = 32 39 45V

Bandwidth at -3 dB B = 6.0 4.1 3.4 Mc/s

If necessary enhancing of the bandwidth by a peaking coil
in- series with Ry, (shunt compensation) or by a peaking coil
in series with the lead to the cathode ray tube (series
compensation) is possible

sy 722 1575 4.
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OPERATING CHARACTERISTICS in a video output stage for aj&—
supply voltage up 0 110 V

. fo a.g.c.
0490 and synchr.

Vo
_VS
Gs < c
) = I S Rg=22k. (typical
-|70FF 38 % ? value)
¢ 00
l —0—Yg=15V

L = secondary winding of the coupling transformer between
last I.F. stage and video detector

D, Rp, Cp = detection circuit

Rg should be chosen according to Ay =Ea—.i * M,
in which Ay is the voltage Vi RE 2Rp+RL
amplification of the output stage

Supply voltage -Vs = 90 110 Vv
Load resistance Ry = 4.7 6.8 kQ
Output voltage

(black to white) Vo = 57 65 V
Bandwidth at -3 dB B = 3.5 2.4 Mc/s

If necessary enhancing of the bandwidth by a peaking coil
in series with Ry, (shunt compensation) or by a peaking coil
in series with the lead to the cathode ray tube (series
compensation) is possible

9.9.1962 722 1376 Seg
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PHILIPS [AfF124

GERMANIUM ALIOY-DIFFUSED TRANSISTOR of the p-n-p type in
metal envelope with low noise and high power gain at 100
Mc/s, for use as R.F. amplifier in F.M. receivers

8 1wstor 466-530 min 127
+ ﬁ
g {
Q ) o

4 —.

N —

¥ ﬁq1a43¢

Dimensions in mm

LIMITING VALUES (Absolute max. values)

Collector
Voltage (base reference) -VCB = max. 32V
Voltage (emitter reference) Vo = max. 32 v 2)
Current -Ig = max. 10 mA
Dissipation P; = max. 60 mW
Emitter
Reverse current -IF = max. 1 mA
Base
Current |Ig] = max. 1 mA
Temperatures
Storage temperature Tg = =55 OC to +75 °(
Junction temperature
continuous operation Tj = max. 75 °C
intermittent operation T, = max. 90 °C
(total duration max, J
200 hrs) (t = max, 200 hrs)

THERMAT, DATA

Thermal resistance from junction
to ambience in free air K = max. 0,75 °C/mW

——
) Interlead shield and metal case

2
) See also page F.

722 1520 Tentative data 1.
12.12.1962




AF124| PHILIPS

CHARACTERISTICS at Tamb = 25 °C

Collector current at Ig = O mA

-Icpo (~Vep = 6 V; I = O ma) =1.2pA < 8 pA
Collector voltage at IE = O mA

-T¢p (-Ig = 50 pA; Ig = 0 mA) > 327
Base current

-Ig (-Vop = 6 V; Ig = 1 mA) = 7pA < 25 pA

Base voltage i
-vgg (-Veg = 6 V; Ig = 1 mA) £10 Bt

< 330 mV

n
I
~
o
B
=

Test circuit for power gain at_100 Mc/s

v

,,i
._—?...
6V
4
iﬁuv
+
Ry is chosen so that the total impedance Ry, of the tuned|
circuit is 3.3 kQ

Ly = ferrite bead

Available power gain at 100 Mc/s in the circuit above
G (£ = 100 ¥c/s) = 14 4B > 12.5 @B

The available power gain is defined as
Vo2, 4Rq V,2

= =0
= Tt O 0.073 Tiz °

1) Input source impedance

772 1521 Tentative data. 2.
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Tamb = 25 ©C
Emitter voltage
-VEB(‘IE= 50 pA; Ic=0mA) = 1.5V > 1.0V
Frequency at which |hrg| =1
f1 (-Vcp=6V; Ig=1ma) = 750MUc/s
Intrinsic base impedance
|Zrb] -Vog = 6 V; IE=1mA2 = 20
£ =2Mc/s |
Feedback capacitance
- —VCE=6V; IE=1mA = 1.5 pF
£ =0.45 Mc/s
Current amplification factor
npe JVCE = 6 V; Ig = 1 ma) 15
f =1kc/s )
Noise figure
Ve =67V; Ig = 1 mA)
F £ =100 Mc/s = 8 dB < 9.5dB
Input source resist- S
ance = 60 Q
722 1131 Tentative data 3.
5.5.1962
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SMALL SIGNAL PARAMETERS measured with a length of lea
between transistor bottom and measuring Jjig of 5 mm

i io

L. -—

e c

[ V:}’fb‘
WI gib .( |

Cib lva}f'b
bo—e

Measured at

Collector voltage -Vep = 6V
Emitter current Ig = 1 mA
Frequency by = 100 Mc/s
Input conductance giv = 15 mA/V
Input capacitance -cip = 5 pF
Feedback admittance |ypo| = 0.45 mA/V
Phase angle of feedback
admittance 9pp = 250 ©
Transfer admittance lvey = 16 mA/V
Phase angle of transfer
admittance ey = 95 °
output conductance gob = 0.3 mA/V
Output capacitance Cob = 2.5 PF

722 1132 Tentative data 4.
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7200404

% AF 114 17—1-1961
i
Tamb=25oc
]
_IB=70[1A
{70 { o 5 [T
\ To(mA) [ gt 604
[ | [ 11
o\ : f 50uA
%\\ 40
i HA
' . 3014
\ b
20
\ =
I m
\_ 10pA ]
-IgWA) 50 125 0 5 =Vee (V)10
[
[
100
200
A
| L1 1
- Vee=3Y 300
e ~Vge(mV)
5 5 O
400 -
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7200826
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PHILIPS [Af125

GERMANIUM ALLOY-DIFFUSED TRANSISTOR of the p-n-p type in
metal envelope with high conversion gain up to 100 Mc/s,
for use as mixer-oscillator-in F.M. receivers and as R.F.
amplifier and mixer-oscillator in short-wave receivers
up to 27 Mc/s

10501 466-530 min 127
e e )
|

4.52-4.60

1
"043¢

Dimensions in mml

LIMITING VALUES (Absolute max. values)

Collector
Voltage (base reference) -Vcg = max. 32 V
Voltage (emitter reference) -Vpg = max. 32 V2)
Current -I¢ = max. 10 mA
Dissipation Pg = max. 60 mW
Emitter
Reverse current -Ig = max. 1 mA
Base
Current |I| = max, 1 mA
Temperatures
Storage temperature Ts = -55 °C to 475 oC
Junction temperature
continuous operation TJ = max. 75 °C
intermittent operation
total duration max. Tj = max. 90 °c

200 hrs) (t = max. 200 hrs)

THERMAL DATA

Thermal resistance from junction
to ambience in free air X = max. 0.75 °C/mW

12) Interlead shield and metal case
) see also page J.

772 1522 Tentative.data e
12.12.1962
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CHARACTERISTICS at Tamb = 25 ©°C

Collector current at Ig = O mA
-Icpo (-VcB = 6 V; Ig = O ma) =1.2 pA < .8 pA

Collector voltage at Ig = O mA al

-vep (-Ig = 50 pA; IE = 0 ma) > 327V
Base current
-1z (-Vop = 6 V; IE = 1 m4) = 7pA < 25 pA
Base voltage
> 210 mV

-Vgg (-Vgg = 6 V; Ig = 1 mA) 270 WV ¢330 @y

Test circuit for power gain at 100 Mc/s

1000 100

Re=60.0."

Rq is choéen so that the total impedance R of fhe tuned
circuit is 3.3 kQ

Lq = ferrite bead

Available power gain at 100 Mc/s in the circuit above
G (f = 100 Mc/s) = 13dB > 10 dB

The available power is defined as
Vo2 | 4Rg

, 7y Yo?
= — = 0.073 == °*
v;2 B V2

') Input source impedance
772 1523 Tentative data. 2.
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CHARACTERISTICS RANGE VAILUES FOR _EQUIPMENT DESIGN
o
Tamb = 25 C
Emitter voltage
-VgB (-IE = 50 pA; Ic = 0 ma) = 1.5V > 1.0V
Frequency at which |hpe| = 1
f1 (-Vgg=6V; Ig=1mA) = 75 Mc/d
Intrinsic base impedance .
Izrb|$_VCB =6V Ig=T1m{ _ 459
{ £ =2 Mc/s \
Feedback capacitance .
—cpe VVCE=6V; Ig =1 mA L= 1.5 DF
(£ =0.45 Mc/s )
Current amplification factor
hre 5-VC3 =6V; Ig=1mal _ §58
f =1 kec/s )
Noise figure
[-VgB = 6 V; IE = 1 mA)
P f =100 Mc/s ' = 9.5 adB
} Input source resist-
{ ance = /
[=VeE = 6 V; IE = 1 mA
Fole =007 ue/s Q = 3.0 dB
| Input source resist- |
ance = 200 Q )
[-VeE = 6 V; IE = 1 ma
F 5 f =1 Mc/s ( = 1.5 dB < 3 dB
' Input source resist-
| ance = 500 Q
Conversion noise figure
"VCE =67V; Ig =1 mA)
F Jf =1 Mc/s I 3 dB < 5 dB
Input source resist—l
ance = 500 Q
(—VCE= 6V; Ig =1 mA
F {f =200 kc/s = 4 4B < 7 4B
Input source resist-
ance = 2 kQ

722 1135 Tentative data 3
5.5.1963
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Small signal parameters measured with a length of lead

etween transistor bottom and measuring Jjig of 5 mm

AAA.

VVVWVWY

Vi| Gies
p>

Cie -[- lVo Jre ViYt fel -]—
e

Coe Z90e |0

L e
Common base Common emitter Common emitter
-Vcp= 6V Vgg= 6V -\cg= 6V
Ig = 1 mA Ig = 1 mA Ig = 1 mA
f = 100 Mc/s f =10.7 Mc/s f = 0.45 Mc/s
gip = 15 mA/V gie = 1.3 mA/V 8¢ = 0.25 mA/V
-¢ip = 5 DF cie = 65 DF cje = 70 pF
[yrp|= 045 mA/V |yre|= 80 pa/V |¥re|= 4 ANV
9prp = 250 © 9re = 260 © 9pe = 270 °
[yrp|= 15 ma/V [yre|= 34 ma/v [Yre|= 37 mA/vV
9pp= 95° Pre = 3350 e = 00°
8ob = 0.35 ma/V Boe = 25 pA/V 8oe = 1.0 pa/v
Cop = 2.5 pF Coe = 3.0 DF coe = 4 DF
7Z2 1801 Tentative data 4.
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PHILIPS

SELF-03SCILLATING MIXER STAGE for the frequency range from

15.1 to 26.1 Mc/s
3-25 3
PESE T m%(is
23-173
PF
B L“:#F 95
1500== = 3-25pF
) 23173
pF
—0+
V5=
WWW —O0~
OPERATING CHARACTERISTICS measured at
p Battery voltage Vg =9V
Collector voltage =Vgg = 6V
Emitter current Ig =1 mA
1 2 3
T Vosc ) afosc ) Po/Py °)
(Mc/s) (v) (ke/s) (dB)
15 0.11 3 26
20 0.14 2 23
26 0.15 10 20

For coil data see page 7

1) Oscillator voltage, measured between emitter and earth
2) grequzncy shift by a.battery voltage variation from
to v

3) Conversion gain, defined as the ratio between the I.F.
power in a 10 kR load (the total I.F. impedance in the
collector lead) and the available R.F. power in the
aerial circuit

722 1138

Tentative data

6.
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SELF-OSCILLATING MIXER STAGE (continued)

Coil data.

Ly: 5% turns of 0.25 mm enamelled copper wire, closely
wound on coil former with diameter of 7 mm; inductance
L = 0.59 pH; unloaded Q-factor Qo = 100 at f = 15 Mc/s,
Qo = 115 at £ = 26 Mc/s

Lz: 11 turns of 0.25 mm enamelled copper wire, wound in Lg
a% earth side

I3: 1 turn of 0.25 mm enamelled copper wire, wound in L4
at earth side

Lyt 6& turns of 0.9 mm enamelled copper wire, closely wound
on coil former with diameter of 7 mm; inductance
L = 0.46 pH; unloaded (-factor Qo = 110 at £ = 15 Mc/s
and at £ = 26 Mc/s

Ls: Inductance L = 125 uH; unloaded Q-factor Qo = 140

722 1139 Tentative data T
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-
10000 [ 100 7T 7._201_?fd
<P|}(l:)| goe(pF) H_VCE=5V AF 25 22562
3
VrellUA/V) | F=045Mc/s
S e /
™ (pF) 11
2000 20 —— - —t 1 -
/
/|
1000 |10 - b ot /‘ A
s ] /
500 5 |yre| j
= ] d
255 |3 ) Pre / )Y
AL
’/
100 +1 /’4///
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= pd 7
— |- Cie /
50 |05 / /
WAL
e\\?\t/ | / - P
qo
N\ 20 02 / ﬁ? l\ﬁ’
v 5
10 Loy o | 1
0,7 02 05 7 2 IE(mA) 5 0
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f\
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PHILIPS [Ar126

GERMANIUM ALLOY-DIFFUSED TRANSISTOR of the p-n-p type in
metal envelope with low output conductance and low collector
capacitance at 10.7 Mc/s and with low noise and good A.G.C.
performance at high ambient temperatures, for use as I.F.
amplifier in A.M. and F.M. receivers and as R.F. amplifier
and mixer-oscillator in short-wave receivers up to 16 lMc/s
n
3 lo5*01 4.66-5.30 min 12.7
+
3 Q
= 5} I
¥
) —=t
A 043¢
Dimensions in mm|
LIMITING VALUES (Absolute max. valués)
Collector
Voltage (base reference) -VgB = max. 32V
Voltage (emitter reference) -Vpg = max. 32 7 2)
Current -I¢ = max. 10 mA
Dissipation Pc = max. 60 mW
Emitter
Reverse current ~-Ig = max. 1 mA
Base
Current |1g] = max. 1 mA
Temperatures
Storage temperature Tg = =55 % to +75 °C
Junction temperature
continuous operation Tj = max. 75 °c
intermittent operation Ty = max. 90 %
(total dnratiogogaﬁ;s) Tt = ks 200 hrs)
THERMAL DATA
Thermal resistance from Jjunction °
to ambience in free air K = max. 0.75 ~C/mW
') Interlead shield and metal case
2)
See also page H
772 1524 Tentative data. 1.
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AF126| PHILIPS

CHARACTERISTICS at Tamb = 25 °C

0 mA
0 mA) =1.,2uA < 8 pA

Collector current at IE
-IcBo (-VeB = 6 V; IE
Collector voltage at IE = O mA

-Vog (-Ig = 50 pA; IE = O ma) > 327V
Base current

-1 (-Vgg = 6 V; Ig = 1 mA) = 7 phA < 25 pA
Base voltage S ¥

-Vvgg (-Vgp = 6 V; Ig = 1 ma) =270aV ¢ i o

Test circuit for power gain at 10.7 Mc/s

Li: -inductance L = 0.5 pH; unloaded Q-factor Qo = 100
Ly: inductance L = 2.47 pH; unloaded Q-factor Qo = 100
Rg: input source resistance

Rr: total collector resistance = 4.8 kQ

Available power gain at 10,7 Mc/s in the circuit above
G (f = 10.7 Mc/s) = 2548 > 19 dB

The available power gain is defined as

_ 4R vl Vo2
¢ =258 %= 0

722 1525 Tentative data 2.
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Tamb = 25 °C

Emitter voltage
-VEB (-Ig = 50 pA; Ig = O mA) = 1.5V > 1.0V
Frequency at which |hre| = 1
1 (-Vog = 6 V; IE = 1 mA) = 75 Mc/s
Intrinsic base impedance
oo VB =6 Vi IE=13A0 a7 g
{f =2Mc/s
Feedback capacitance
(-VeE = 6 V; Ig =1 mA)

-Ccre = 1,5 pF
{ £ = 0.45 Mc/s $
Current amplification factor
Bipg § VOB = 6/ V3 Ig = 1 mA ; = 150

(f =1 %kec/s

Noise figure
/=Veg = 6 V; Ig = 1 mA
g T =10.7 lc/s

Input source resist-
ance = 200 Q

= 3.0 dB < 4.5 dB

-VCE = 6 V;; IE = 1 mA
f =1 MYdc/s

{ Input source resist-
ance = 500 Q

\
;
g = 1.54dB < 3 4B

Conversion noise figure
S-VCE“—'éV; Ig=1mA
F £ =1 Mc/s

Input source resist-
ance = 500 Q

=Veg = 6 V; IE = 1 mA

( \
P £ = 200 kc/s Il - 448 < 7aB
[ Input source resist- |\
ance = 2 kQ /
722 1142 Tentative data 3.
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ii
I/
b

|
Vil Gie C:‘e-l- lVa)’re Vi}’fe‘
e

Measured in common emitter circuit at

Small signal parameters measured with a length of lead
between transistor vottom and measuring Jjig of 5 mm

Collector voltage -Veg = 6V
Emitter current Ig =1 mA
Frequency f =10.7Mc/s £ = 0.45Mc/s
Input conductance gie = 1.7 mA/V  gie = 0.25 ma/V
Input capacitance cie = 60 pF cie = 70 pF
Feedback admittance [re|= 0.1 wa/V  |yre|= 4.0 pA/V
Phase angle of feed-
back admittance Pre = 260 © Pre = 270°
Transfer admittance [Vre|= 32 WAV |ype|= 37 mA/V
Phase angle of trans-
fer admittance 9re = 335 © %e= 0°
Output conductance goe = 40 pA/V  goe = 1.0 pA/V
Output capacitance Coe = 3.5 IF Coe = 4.0 pF
722 1143 Tentative data 4,
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COIL DATA (See page 5)
Py
| R |
l Ly |150pF
so[—‘vﬁ 150pF= Lg 7 i50p ‘v .
1 —
- Yoy mA
I 7.7——V-
Lg = 1.4 pH L7 = 1.4 pH L
Qo 2 120 Qo 2 110
QL = 70 QL = 92
KQp = 1.25
Vo
= 0.1
Vsec
e ,H; ;
9 \
330 150pF
4old Pl g 2P e
(Lo B
o—tg | v 9y mA
1754
Lg=L10=0.67 uH Lg=L1i=1.4 pH Lo
Q 2 110 Q 2 110
QL = 92 QL = 92
KqQr, = 1.25
Vo
v;gg = 0.1
pig A
. L2 _0—1\
Ly ‘
40(J7A mp;:% ==6.0pF Vsec: OlmV—A
| . v
ot L 5 ¥
Veert 04m74
3
Li2 = 1,2 uH Li14 = 3.05 pH
QW 2 90 W 2 90 L14 is bifilarly wound
KQp, = 0.7
Viert Vi
—LETY _ 0,45 = 0.
Vopr Vsec 5

722 1145

Tentative data
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7200404

AF 114 17—1-1961]
Tamb=25°C
|
_ZlB=70pA
10 ==
\ Io(mA)-H 60pA
\\AC‘, 50[!;«
N\ 4o
" - 3014
N [
20pA
N T
|
\ 1024
~IgA) [50 || 125 0 5 [~ Voe (VI 10
I
|
100
200
/V
=3V 300
Ve “Voe(mV)
T
400 L
A
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PHILIPS [Ar127

metal envelope with low collector capacitance, low nois
and good A.G.C. performance at high ambient temperatures,
for use as I.F, amplifier, R.F, amplifier and oscillator-
mixer in A.M. receivers up to 6 Mc/s

GERMANIUM ALLOY-DIFFUSED TRANSISTOR of the p-n-p typeTr;P

105%071 4.66-5.30 min 127
e [ — 1 .

—

I |
=!$
1

lod3

105%0.15

4.52-4.80

Dimensions in mm

LIMITING VALUES (Absolute max. values)

Collector
Voltage (base reference) -VoB = max. 32V
Voltage (emitter reference) -Vgg = max. 32 v 2)
Current -I¢ = max. 10 mA
Dissipation P¢ = max, 60 mW
Emitter
Reverse current -Ig = max. 1 mA
Base
Current IIB] = max. 1 mA
Eggperétures
Storage temperature Tg = =55 °C to +75 oC
Junction temperature
continuous operation Ty = max. 75 °c
intermittent operation Ty = max. 90 °c
(total duration max.

200 hre) (t = max. 200 hrs)

THERMAL DATA

Thermal resistance from junctian °
to ambience in free air X = max. 0.75 °C/mW

) Interlead shield and metal case
2)
See also page E

772 1526 Tentative data. 1.
12.12.1962
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CHARACTERISTICS at Tamb = 25 ©OC

Collector current at Ig = O mA
-IcBo (-Vgs = 6 V; Ig = O mA) = 1.2 pA

Collector voltage at Ig = 0 mA
-veB (-Ig = 50 pA; I = O mA)

Base current

> 327V

‘L1: inductance L =
tap at t = 0.2

R3: input source resistance
Ryt total collector resistance = 20 k@

-Ip (-VcB = 6 V; Ig ='1 mA) = 7pA < 25pA
Base voltage 5
—Vpg (-VeB = 6 V; Ig = 1 mA) =270 W | 5;8 gg
Test circuit for power gain at f = 0.45 Mc/s
J -
£ 25 180 3
Ly aF 525 pF% L}F% |
i i T N v
o) I—. \ Ly ln |
“Fgg : | '
== ] o
83 uf l
1 L

625 pH; unloaded Q-factor Qq = 140;

L2: inductance L = 625 pH; unloaded Q-factor Qg = 140

Available power gain at 0.45 Mc/s in the circuit above

G (f = 0.45 Mc/s) = 42 4B > 40 dB
The available power gain is defined by
_ 4Rs . o2 _ Vo2
= EE- V2 © 0.94 Tiz
722 1527 Tentative data 2
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Tamp = 25 OC
Emitter voltage
-Vgg (-Ig = 50 pA; Ic = QomA) = 1,57V > 1.0V
Frequency at which |hfe| = 1
£, (-Vep=6V; Ig=1ma) = 75 Mc/s
Intrinsic base impedance
'Zrb[S_VCB =6V; Ig=1mA) - 35 @
(£ =2 Mc/s {
Feedback capacitance
_Cre,-vCE=6v; Ig = 1 mA) _ 1.5 pF
( £ = 0.45 Mc/s )
Current amplification factor
hreg—vCE=6v;IE=1mA) = 150
f =1 ke/s )
Nolse figure
\'—VCE=6V;IE=1mA"
F )f =1 lc/s > = 1.5 dB < 3 4B
Input source resist- ’
b ance = 500 Q@
Conversion noise figure
Vo = 6 V; IE=ImA)
7 f =1 Mc/s ( _ 3 4B < 5 4B
? Input source resist- \
\ ance = 500 Q@
(-VCE=6V;IE=1mA‘)
F ( T =200 ke/s - 4 4B . 2 4B
’ Input source resist- )
' ance = 2 kQ
7Z2 1148 Tentative data s
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Small signal parameters

li

VVVWWVV

A

o
s P
b ¢
-
Vi| Gie= CieT lVo,Vre V/',erl Tcoe Joe |0
E e

e

Measured in common emitter
Collector voltage
Emitter current
Frequency

Input conductance

Input capacitance

Feedback admittance

Phase angle of feedback
admittance

Transfer admittance

Phase angle of transfer
admittance

Output conductance
OQutput capacitance

circuit at
-VcE
IE

n

6
1
0.45

0.25
70
4.0
270
37

v

mA
Mc/s
mA/V
pF
wA/vV
o

mA/V

(o]

uA/V
pF

722 1149 Tentative data
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PHILIPS | Arv19

V.H.F. alloy-diffused germanium transistor of the p-n-p type
in TO-5 metal case for use as a power amplifier in trans-
mitters with frequencies up to 180 Mc/s

LIMITING VALUES (Absolute max. limits)

Collector
Voltage (base reference) -Vep = max. 32V
Voltage (emitter reference) -Vgp = max. 327 1)
Peak current -Icy = max. 300 mA
Continuous current -I¢ = max. 150 mA
Emitter
Peak current Igy = max. 350 mA
Continuous current I = max. 200 mA
Peak reverse current -IEM = max. 30 mA
Continuous reverse current -Ig = maX. 10 mA
Dissipation
Total dissipation Ptot= max. 800 mW 2)
Temperatures
Storage temperature Ts = -559C to ¥75 °C
Junction temperature
continuous operation Tj = max. 90 oC
incidentally, up to
a total of 200 hrs Ty = max. 100 OC
THERMAL DATA

Thermal resistance from junction
to ambience
in free air K < 0.25 OC/mW
mounted on heat sink of at
least 12.5 co® K <  0.08 OC/mW
Thermal resistance from junction

to case K 0.035 °C/mW

~

") 4t -Ic = 1 mA and VBE = O V

) The max. incidental junction temperature of 100 °C may
also be reached by a peak dissipation of 1000 mW.

7Z2 1802 Tentative data 1,
5.5.1963
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TO-5 with short leads
Dimensions in mm

max6.7 _min13
— |
g =
3 B
ERL =0

The collector is electrically connected to the case.

Accessories for insulated mounting can be delivered sepa-
rately (type number 56218).

CHARACTERISTICS at Tamb = 25 °C

Collector leakage current at

-V¢B = 1C V; IE = O mA -IcBO < 10 pA

-Vgp =32 V; Ig = O mA -ICBO < 1 mA
Emitter leakage current at

-Vgg = 0.5 V; Ig = 0 mA -IERO < 1 mA
Base current at

Ig =100 mA; VcB = 2V -1 < 3 mA
CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Tamb = 25 ©OC

Collector leakage current -I1CBO See page E

Base current at
IE =80 mA; -Vgg = 12 V -Ig = 1 < 2m
Collector saturation voltage at
-I¢c = 300 mA; -IB = 20 mA -VCE < 1V
Frequency at which lhfe]= 1 at
Ig = 100 mA; -Vgg = 5 V £ =350 > 225 Mc/s

Base-emitter input resistance,
output short-circuited for H.JF. at

(Ig = 100 mA; -Vecg =5 V)

: b o = 18 Q
(f =100 Mc/s ) ae
Collector capacitance at
-VoB = . =
(-VCB 10 V; Ig = O mA ce = 12 oF
(£ =0.50Mc/s

772 1803 Tentative data 2y
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AFY19

OPERATING CHARACTERISTICS as V.H.F. power amplifier at

Tamb = 25°C
Circuit
Re=500 Cy Cy
AMAAMA 1L
AAAAAAS ‘I
(0} Lo oO%ﬂf
@ Meter
LoR=500
o=
4
-t {—%B
f____=_.80___180 Mc/s : A =___80___180 Mc/s
C1 = 50 15 pF L1 = 0.1 0,08 pH
Co = 50 15 pF L2 = 0.03 0.02 upH
C3 = 10 1 nF L3 = H.F.choke
C4 = 50 15 pF N1/Ntot = 1 0.5
Cs') = 10 0.12 nF N2/Ntot = 0.5 0.22
Cg = 82 0 pF Q1 > 150 >200
c7 = 100 15 pF Q2 > 150 >200
Characteristics
Output power and available power gain at
Ig = 80 mA; -VgB = 12 V;
£ = 80 uc/s)Fo > 500 W
(G 10 @B 2)
Po 400 mW
f =180 Mc/s 9 aB 2)

Design considerations

If the transistor is mounted on a heat
of accessories for insulated mounting
56218), case and heat sink constitute

the insulation as dielectricum.

1) The capacitor Cs5 should be chosen so that its series
inductance can be neglected (e.g. a tubular ceramic
capacitor mounted in a copper block).

2) Without insertion losses and at stated min. Po

As the
nected to the case the total collector capacitance will
be higher. Measures should be taken to prevent too high
a capacitance, especially at 180 Mc/s.

sink with the aid
(e.g. accessories
a capacitor with
collector is con-

7Z2 1811
5.5.1963
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GERMANIUM JUNCTION TRANSISTOR of the p-n-p alloy diffused]
type in metal envelope for V.H.F. operation up to 200 Mc/s|

Dimensions in mm
max53 min 127

LIMITING VALUES (Absolute max. values)

Collector
Voltage (emitter reference) -VcE = max. 20 V 2)
Voltage (base reference) -VcB = max. 20V
Current -Ig = max. 10 mA
Emitter
Reverse voltage
(vase reference) -VEB = max. 500 mV
Current IE = max. 10 mA
Reverse current -Ig = max. 1.0 mA
Base
Current -IB = max. 1.0 mA
Dissipation 3
Total dissipation Ptot = max.Eﬁ!HQ%ZEéEQ_l

Temperatures
Storage Tg = -550C/+75 oC

Junction, continuous operation Tj = max. 75 °c
Junct%on, intermittent opera-
tion (total duration max. 200 0,
iy = max. 90 “C
hours) it = max. 200 hrs)
THERMAL DATA
Thermal resistance from junction
to ambience in free air K = max. 0.6 oc/mw

') Interlead shield
2) At VBE % 500 mV. At -Ig = 10 mA, -VCE = max. 10 V
3) see also page H

7Z2 1108 Tentative data 1.
5.5.1962
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Collector current at Ig = 0 mA
-Icpo (-Vcp = 6 7V) = 1.0
-Iceo (-Vg = 20 V) = 2.6

Emitter current at Ic = O mA
-Iggo (-VEB = 0.5 V) = 2.0

Base voltage

-VBE (-Vgg =6 V; -Ic = 1 m4) = 310
-Vpg (-Vog = 2 V; -I¢c = 10 m4) = 380
D.C. current amplification factor
hrg (-Veg = 6 V; -Ig = 1 mA)’ = 60
hpg (-Vgg = 2 V; -Ic = 10 ma) = 60
Frequency at which |hfe| =1
f£q1 (-Vgg = 6 V; -Ic = 1 mA) = 180
Current amplification factor
I-VCE=6V; -Ic =1 mA _
Bfe | ¢ - 4 ke/s } “ W
Intrinsic base impedance
-Veg=6V; =IC =1 mA
z [ I = 10
B | £ =2Mc/s J
Feedback capacitance
cre [TVCE = 6V; -Ic=1m = 1.0
| £ = 450 kc/s J
Noise
['VCE =12 V; -Ic=1mA
F 1 by = 200 Mc/s } = 6.0

Input source resistance=30Q

Ga = 13

LA
LA

A

mV

jul'l

Mc/s

pF

dB

Availadle power gain in the circuit of page 4

dB

~

v

>

>

CHARACTERISTICS RANGE VALUES for equipment design
Tamb

25 oC

6.0 pA
50 pA

27 vA

220 mV
380 mV

20

25

135 Mc/s

20

1.5 pF

7.5 4B

722 1109 Tentative data
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Small signal parameters. Measured with a length of lead
DPetween transistor bottom and measuring Jjig of 5 mm
lo
T
4
_l_cob Gob |V
! +—ob
Il > Qla
bg c
| | |
V,! Gie C/ET 'Va)’rp V/}’fel -[-Coe Joe ‘Vo
a1 | te
Measured at: Common_base Common emitter
Collector voltage VCB = 12V -VCE = 12V
Collector current -Ig = 1 mA
Emitter current Ig = 1 mA
Frequency f = 200 Mc/s f = 200 Mc/s
Input conductance €ib = 32.5 mANV gie = 28 mA/V
Input capacitance -Cip = 10 pF cie = 13 pF
Feedback admittance |vrp|= 0.41 WA/ |yre|= 0.50 mA/V
Phase angle of feed-
back admittance -frp = 80° -¢pe = 110 ©
Transfer admittance Ibe|= 30 AV |vge|= 34 mA/V
Phase angle of trans-
fer admittance 9gp = 115 ° -0pe = 68 °
Output conductance gop = 0.22 mA/V &oe = 0.22 mA/V
Output capacitance cob = 2.0 pF Coe = 2.0 PF

7Z2 1110 Tentative data 3.
1962
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Test circuit for power gain at 200 Mc/s
A 4

ANMAMA

N raae ‘év

\I?DV
S+

R1 1is chosen so that the total impedance R, of the tuned
circuit is 2 kQ
Lq = ferrite bead

) Input source impedance
Tentative data

722 1111
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N 1000 7200686

Above the knee voltage gip is virtually [ AFZI b aeE
independent of the collector voltage
gib |
™ (MA/V) ~Veg =12V, :
|
200 T
f=35M(I:/s
A
100 o
i 60Mc/s
/ 1
50 — 100Mc/sH
F=400Mc/s % L i
= o~ 4OOIW|C/IS
200Mc/s
£
2
7
2
. a 05 1 2 Ig(mA)s 10
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GERMANIUM p-n-p ALLOY TRANSISTOR for medium current medium
speed computer logic applications and for general purposes

Dimensions in mm

max6.7, min38,

:ﬁ‘:nl
|

L=
3
The base is electrically connected to the case

LIMITING VALUES (Absolute max. values)

Collector
Voltage (base reference) -Vop = max. 30V
Voltage (emitter referenceg
See also page M -VCE = max. 25V
TR B, mp B,
Peak current -Icy = max. 300 mA
Emitter
Voltage (base reference) -VER = max. 20V

Current (averaging time

= max. 20 msec) Ig max. 230 mA

(tay 20 msec)

Peak current IEM = max. 300 mA
Base

R Bl @, mn g3,

Peak current -IBM = max. 300 mA
Dissipation

Total dissipation Ptot = max. 150 mw 1)
Temperatures

Junction temperature Tj = max. 85 oC

Storage temperature Ts = -65 9C to +100 °C

1) The maximum permissible dissipation for a certain
application can be calculated from the formula:

Tjmax . -Tamb

P = maxX.
tot Kj-amb

722 1725 Tentative data 1.
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THERMAL DATA
Thermal resistance from junction
to ambience in free air

Thermal rgsistance from junctien
to case

Collector-base leakage current

CHARACTERISTICS at Tamp = 25 °C unless otherwise specified

-Iggo (-Veg = 5 V5 IE = O mA) < 3 pA
Emitter-base leakage current
-Tgpo (-Vgp = 5 V; Ig = O mA) < 3 pA
Base current
-Ig (IE= 10 mA; Ve = O V) < 325 pA
-Iz (I = 100 mA; VcB = O V) < 4.75 mA
Collector-base voltage
Vo (-Ic = 100 pg; I = 0 m4) > 30 V
{ Tamp = 60 °C
Emitter-base voltage
-VEn (-IE = 100 pAj; Ic = 0 mA) N 20 V
{ Tamp = 60 ©°C
Vgg (Ig = 100 mA; Vgg = O V) < 0.65V
-vgg (-Ig = 50 mA; -Ip = 2.4 mA) < 0.55V
Punch through voltage
Vpr > ~<25.-V

Kj-agb = max. 0.4 OC/mW

max. 0.2 °C/mW

KJ-C

722 1726 Tentative data 2,
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Tamb = 25 °C unless otherwise specified
Collector current
-Ig §=Vce = 25 V; VBg = 0.2 V) < 35 uA
{ Tamp = 60 ©OC )
Base current
1p §~VCE = 20 V; VBE = 5 V) < 35 A
( Tamp = 60 °C )
Collector voltage
-Vcg (-Ic = 5 mA; IR = O mA) > 15V
Direct current amplification factor:
>
hyg (Ig = 20 mA; VcB = 0 V) : 2
hpg (IE =200 mA; VeB = 0O V) > 15
Base emitter voltage
-Vgg (IE = 200 mA; V¢B = 0 V) < 1.3V
Collector voltage during bottoming
=Vce (-Ic = 10 mA; -Ip = 0.33 ma) <0.20V
~Pcg (-Ic = 50 ma; -Ip = 2 ma) <0.25V
Base voltage s
-VBE (-Ig = 10 mA; -Ip = 0.4 mA) < 8:%3 v
Frequency at which |hre| = 1
£1 (-VCE = 5 V; -Igc = 3 mA > 4 Nc/s
Collector capacitance
cc (Ve = 57V; Ig = 0 mA) < 16 DF
Emitter capacitance
ce (-VEB = 5 V; I¢c = 0 mA) k < 13 pF
722 1727 Tentative data 3.
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN (con-
tinued) Tamb = 25 ©OC

Transient behaviour
Time constant with current feed
Te (-VgE = 0.75 V; -Ick = 50 mA) < 2.2 usec

Time constant with voltage feed
Ty (-Vgg = 0.75 V; -ICM = 1 mA) < 0.2 psec

Desaturation time constant
Tg (-Ig = 0 mA; -IB = 1 mA) < 1.4 psec

On demand current gain

5 ﬁT_gAIc=50 mA; t = 0.1 psec) - 15
(-Vvcg £ 0.3 V )
—>| SWITCHING CHARACTERISTICS at Tamb = 25 oC
Delay time tg ¢ 0.09 usec
Rise time ty < 0.49 usec
Storage time ts < 1.35 usec
Fall time tf < 0.73 usec

input voltage
rise time 2 0.005u sec

—f ™ o ooVl } - - X% [

Oscilloscope

input Cint6pF
voltage Rjp210M 0,
Qe —_—0

See also page 5
722 1728 Tentative data 4.
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7201331/1.19.25 b F
I: Permissible region of operation under all base condi-
tions
II: Additional permissible region of operation when the
transistor is cut-off
Outside the permissible regions of operation the tran-
sistor can withstand transient energies of 15 uWsec,
provided the transistor 1s cut-off with VBE between
0.2 Vand 2V
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PHILIPS Asy27

GERMANIUM p-n-p ALLOY TRANSISTOR for medium current medium
speed computer logic applications and for general purposes

Dimensions in mm

max6.7 rm‘naaT
Bl
——

i

= 3

The base is electrically connected to the case

LIMITING VALUES (Absolute max. values)

Collector
Voltage (base reference) -VCcB = max. 25 V
Voltage (emitter referenceg
(See also page M -VCg = max. 20V
Current (avezag;;% gém;sec) Eigv = E::: 228 Egec)
Peak current -IcM = max. 300 mA
Emitter
Voltaze (base reference) -VER = max. 20V

Current (averaging time I
= max. 20 msec) (tgv
Peak current Irm
Base

Current (averaging time

max. 230 mA
max. 20 msec)

max. 300 mA

= max. 20 msec) Z%gv - Egi: 38 ggec)
Peak current -IBM = max. 300 mA
Dissipation
Total dissipation Ptot = max. 150 m¥W 1)
Temperatures
Junction temperature Ty = max. 85 OC
Storage temperature Ts = -65 0C to +100 ©C

]) The maximum permissible dissipation for a certain
application can be calculated from the formula:
Tjmax~Tamb
P = max, —JUgX7_amb
tot KJ e

7722 1729 Tentative data 1e
4,4.1963
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THERMAL DATA

Thermal resistance from junction

to ambience in free air Ky-amp = max. 0.4 Oc/mW
Thermal resistance from junction
to case Ky-c = max. 0.2 °C/m¥

CHARACTERISTICS at Tamp = 25 °C unless otherwise specified

Collector-base leakage current
-IcBo (-Vgp = 5 V; IE = O mA) < 3 A

Emitter-base leakage current
-Iggo (-Vgg = 5 V; Ic = O mA) < 3 pA

Base current

-IB (IE = 10 mA; Vgg = 0 V) < 195 pA
-Ig (Ig =100 mA; Vgg = O V) < 3.25 mA
Collector-base voltage
Fon (-Ic = 100 pA; IE = O mA) s o5y
( Tamp = 60 OC )
Emitter-base voltage
Vg (-IE = 100 pA; Ig = O mA) 3 20 V
( Tamp = 60 °C )
Vg (I = 100 mA; Vgg = O V) < 0.55V
-Vgg (-Ic = 50 mA; -IB = 1.55 mAa) < 0.45 V
Punch through voltage
Vpr > 20V

722 1730 Tentative data 2.
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ASY27

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Tamb = 25 °C unless otherwise specified
Collector current
T (-Vog = 20 V; VRg = 0.2 V) < 35 uA
{ Tamp = 60 °C )
Base current
1p § ~VoE = 20 V; VBg = 5 V) < 35 uA
( Tamb = 60 0C )
Collector voltage
-Veg (-Ic = 5 wA; Iy = 0 mA) > 15V
Direct current amplification factor
>
hpg (IE = 20 mA; Vg = 0 V) # 1;8
hrg (IE=200 mA; Vg = O V) > 20
Base-emitter voltage
-Vgg (IE = 200 mA; Vg = 0 V) < 1.4V
Collector voltage during bottoming
-Veg (-I¢ = 10 mA; -Ip = 0.2 mA) < 0.20 V
-Veg (-I¢ = 50 mA; -IB =1.25 ma) < 0.25 V
Base voltage
> 0.
-vgg (-Ig = 10 mA; -Ip =0.25 mA) AR
Frequency at which |hre|= 1
£y (-Veg = 5 V; -Ic = 3 mA) > 6 Mc/s
Collector capacitance
ce (-Vgg =5 V; Iy = O mA) < 16 DpF
Emitter capacitance
ce (-Vgg =57V; Ig = 0 mA) < 13 pF
7722 1731 Tentative data 3
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|

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN (con-
tinued) Tamb = 25 °C

Transient behaviour
Time constant with current feed
Te (=Vgg = 0.75 V; -Icy = 50 mA) < 2.2 psec
Time constant with voltage feed
Ty (Vg = 0.75 V; -Icy = 1 mA) < 0.2 usec
Desaturation time constant
Tg (-Ig = O mA; -Ip = 1 mA) < 1.4 psec

On demand current gain
P §8Ic = 50 mA; t = 0.1 psec)
{-VeE £ 0.3 V ) = 25

—>| SWITCHING CHARACTERISTICS at Tamp = 25 °C

Delay time tqg < 0.075 psec
Rise time tr < 0.35 usec
Storage time tg < 1.55 psec
Fall time tg < 0.62 psec

input voltage
rise time = 0.005u sec

S0 00V} - - vE |

370

1

0.01uF

—

16kL)
o—WW

input
voltage

o ]

.||||._‘

See also page 5

722 1732 Tentative data 4.
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7201346/1.19.25 b
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7201345/1.19.25bg
I: Permissible region of operation under all base condi-
tions
II: Additional permissible region of operation when the
transistor is cut-off
Outside the permissible regions of operation the tran-
sistor can withstand transient energies of 15 pisec,
provided the transistor is cut-off with VBE between
0.2 Vand 2V
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ASY28
ASY29

GERMANIUM n-p-n ALLOY TRANSISTORS for medium current medium

speed computer logic applications

SOT 5 metal envelope

Dimensions in mm

max6.7 _min38,
'=.
192501
3
The base is electrically connected to the case
LIMITING VALUES (Absolute max. values) ,
Collector -é§¥2§-:,é§¥§2-
Voltage (base reference) VeB = max. 30 V) 25V
Voltage (emitter reference) VCE = max. 25V i 20V
Current (averaging time I !
r C = max. 100 mA
= max. 20 msec) (tay = max. 20 msec)
Peak current Icy = max. 200 mA
Emitter
Voltage (base reference) VEB = max. 20V
Current (averaging time
o -1 = max. 125
= max. 20 msec) (tay = max. 20 msec)
Peak current ~IEM = max. 200 mA
Base
Current (averaging time T
- B = max. 25 mA
= maX. 20 msec) (tav = max. 20 msec)
Peak current IBM = maxX. 200 mA
Dissipation
Total dissipation Pot= max. 125  mW
Temperatures
Junction temperature Ty = max. 75 ©oC
Storage temperature Ts = -659C to +75 o©C
THERMAL DATA
Thermal resistance from junction
to ambience in free air Kj-amb = maX. 0.4 °C/mW
Thermal resistance from junction
to case Kj-c = max. 0.2 OC/mW
722 1733 Tentative data Te
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ASY29

CHARACTERISTICS at Tgmp = 25 ©C

__Asyze 1 __ asv29
Collector-base leakage current :
IcBO (Ve = 5 V; Ig = O mA) < 3p4 ) < 3 pA
(]
Emitter-base leakage current i1
I
IEBO (VEB = 5 V; Ic = O mA) < 5pA 1< 3pA
1
Base current !
Ig (-Ig = 10 ma; Vgg = O V) < 325 pA | < 195 A
Ip (-IE = 100 m4; Vgg = 0 V) <4.75 mA | < 3.25 mA
]
Collector-emitter saturation voltage |
VeE (I =50 mA; T = 2 mA) <025V I
Veg (Ic = 50 mA; IB = 1.25 mA) i <0.257V
Punch through voltage E
VPT > 25V i > 20V

CHARACTERISTICS RANGE VALUES FOR LQUIEMENT DESIGN
Tamb = 25 °C unless otherwise specified

Collector reverse current 45¥28 ASY29
Ie (Veg =25 V; -Vgg = 0.2 V) < 35 pA
( Tamb = 60 °C S
Ic (Vcg =20 V; -VBg =0.2 V) < 35 A
{ Tamp = 60 OC )
Base current
g (VCE=20V; -VBE =5V) ¢ 354 § < 35
( Tamb = 60 °C )
Direct current amplification factor
> >
hFE (-Ig = 20 mA; Vg = O V) : gg g 128
Base-emitter voltage
veg (-Ig = 100 mA; VgB = O V) <0.65V <0.55 V
Collector-emitter saturation voltage
Vveg (Ic = 10 mA; Ip = 0.33 mA) < 0.20 V
VCE (Ig = 10 mA; Ip = 0.2 mA) < 0.20 V

7722 1734 Tentative data 2,
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ASY29

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN (con-
tinued)

Tamp = 25 OC
ASY28 ASY29
Base voltage
2
Vpg (Ic = 10 mA; Ip = 0.4 ma) | 8:38 ]
Vgg (Ig = 10 mA; Ip = 0.25 ma) AR

Vgg (Ic = 50 mA; I = 2.4 mA) < 0.55V

I
|
|
I
I
I
I
|
|
|
I
I
|
VBE (Ic = 50 mA; IR = 1.55 mA) 1< 0.45V
I
|
Frequency at which |hfei =« ] !
f1 (Vg = 5V; Ig = 3 mA) > 4 Mc/s 1> b Mc/s
I
I
Collector capacitance i
cec (Vgg=5V; Ig = 0 ma) < 16 TF < 16 pF
]
I
Emitter capacitance E
ce (Vgg = 5 V; Ic = O ma) < 13 pF < 13 pF
I
|
Transient behaviour E
Time constant with current feed !
I
Te (VCE = 0.75 V; Icy= 50 mA)< 2.2 psec | < 2,2 psec
I
Time constant with voltage feed i
Ty (VCE = 0.75 V;Icu= 1mA) < 0.2 usec ! < 0.2 psec
I
Desaturation time constant i
Ts (Ig = 0 mA; I = 1 mA) < 1.4 psec | < 1.4 usec
I
Tentative data 3.
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GERMANIUM ALLOY TRANSISTOR of the p-n-p type in all-glasg
construction for medium-current medium-speed computer logic
applications

Dimensions in mm The red dot indicates the collector
max 15 min37

2
e =
S (¢ =)

2

max15 S
LIMITING VALUES (Absolute maximum values)
Collector
Voltage (base reference) -Vep = max. 257V
Voltage (emitter reference) -Vog = max. 20V
Current
Peak =Icy = max. 200 mA
D.C. and average (averaging  -I¢ = max. 100 mA

time = max. 20 msec) (tay = max. 20 msec)

Emitter
Voltage (base reference) -Vgg = max. 20V
Current
Peak Igy = max. 200 mA
D.C. and average (averaging IE = max. 125 mA
time = max. 20 msec) (tay = max. 20 msec)
Base
Current
Peak -IpM = max. 200 mA
D.C. and average (averaging -Ip = max, 25 mA
time = max. 20 msec) (tay = max. 20 msec)
Dissipation
Total dissipation Ptot = max. 125 mW ')
Temperatures
Storage Ts = =55 9C to +75 °C
Junction Ty = max. 75 °c

) The maximum admissible dissipation for a certain appli-
cation can be calculated from the formula:

2 - Tj max-Tamb
) Not tinned Ptot = max. =
7722 1118 Tentative data Te

5.5.1962
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THERMAL DATA
Thermal resistance from junction <
to ambience in free air = max. 0.4 °C/mW
Thermal resistance from junction
to case = max. 0.2 °C/mW
CHARACTERISTICS
Tamb = 25 O¢ unless otherwise specified
A
Collector current at Ig = O mA
-IcBo (V¢ = 5 V) < 3 A
Emitter current at Ic = O mA
-Ixpo (-VEB = 5 V) < 3 pA
Base current at Vgg = 0 V
-1g (Ig = 10 mA; Vg = 0 V) < 325 pA
% = - & - > 250 pA
Ig (Ig = 20 ma; VcB = O V) < 545 uA
-1z (Ig = 100 mA; V¢B = 0 V) < 4.75 mA
Collector voltage
Hon -Ic = 100 pA; IE = O mAl NEPTR
Tamp = 60 °C \
Emitter voltage
s (-Ig = 100 pa; Ig=0mAl 5 a0y
| Tamb = 60 °C )
vge ( IE = 100 mA; V¢ = O V) < 0.65V
-vgg (-I¢ = 50 mA; -Ip = 2.4 mA) < 0.557V
Punch through voltage
Vpr > 20V
W
o

7Z2 1119 Tentative data 2.
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Tamb = 25°C unless otherwise specified

Collector current
gelVer=20viveE =02V o
{ Tamb = 60 °C \

Base current
1 |~VCE = 20 V; VBE = 5 V ) 2

’ 35 pA
| Tamp = 60 °C )
Collector voltage
-VCE (-Ic = 5 mA; IR = O mA) > 15V

Collector voltage in bottoming

-Veg (-Ic = 10 mA; -IB = 0.33 mA) < 0.20 V
-Vog (-Ic = 50 mA; -IB = 2.0 mA) < 0.25V
Base voltage .

-VeE (-Ic = 10 ma; -Ip = 0.4 mA) 3 8-3383
Frequency at which |hre| =1

f1 (-Veg = 5 V; -Ic ='3 ma) > 4 Mce/s
Collector capacitance

cec (-VeB =5 V; IE = 0 ma) < 16 F
Emitter capacitance

ce (-Vg =5 V; Ic =0 mA) < 13 pF

Transient behaviour
Time constant with current feed
Tc (-Vog = 0.75 V; -IcM = 50 mA) < 2,2 psec
Time constant with voltage feed
Ty (-Veg =.0.75 V; -Icy = 1 mA) < 0.2 psec
Desaturation time constant
Ts (-Ic = 0 mA; -Ig = 1 ma) < 1.4 psec

722 1120 Tentative data 3.
5.5.1962
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PHILIPS

ASY32

GERMANIUM ALIOY TRANSISTOR of the p-n-p type in all-glas&
construction for medium-current medium-speed computer logic

applications
Dimensions in mm The red dot indicates the collector
19 max15 min37
IS
E ber O =
SSE :
2 %
max15 <

LIMITING VALUES
Collector
Voltage (base reference)
Voltage (emitter reference)
Current
Peak

D.C. and average (averaging
time = max. 20 msec)

Emitter
Voltage (base reference)
Current
Peak

D.C. and average (averaging
time = max. 20 msec)

Base
Current
Peak

D.C. and average (averaging
time = max. 20 msec)

Dissipation
Total dissipation
Temperatures
Storage
Junction

) The maximum admissible dissipation for a certain appli-
cation can be calculated from the formula:

) Not tinned

(Absolute maximum values)

~Vep = max. 257V
=Vog = max. 20V

-Icy = max. 200 mA
-I¢ = max. 100 mA
(tay = max. 20 msec)

‘VEB = max. 20V
Ipy = max. 200 mA

IE = max. 125 mA
(tay = max. 20 msec)

-Ipy = max. 200 mA

-Ig =max., 25 mA
(tay = max, 20 msec)
Ptot = max., 125 mW ')
Ts = =55 9C to +75 °C
Ty = max. 75 ©C

4y -T,
Ptot = Max. _Jtnkax_zmb

7z2 1118
5.5.1962

Tentative data 1.
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THERMAT, DATA

Thermal resistance from junction
@ to ambience in free air K = max. 0.4 oC/mW

Thermal resistance from junction

to case K = max. 0.2 °C/mW

CHARACTERISTICS
Tagd = 25 OC unless otherwise specified

Collector current at Ig = O mA

-Icgo (-VgB = 5 V) < 3 pA
Emitter current at Ic = 0 mA
-IEBO (-Vgg = 5 V) < 3 pA

Base current at Vgg = 0 V

-1g (Ig = 10 mA; Vgg = 0 V) < 195 pA
- s " - > 130 pA
Ip (I = 20 ma; VCB.— 0 V) < 390 uA
-Ip (Ig =100 mA; Ve = O V) < 3.25 mA
Collector voltage
Ve s-Ic = 100 p4; Ig = O mA ) 5 25 v
{ Tamb = 60 ©oC §

Emitter voltage
(-IE = 100 pA; IC = O mA i s 20V
{ Tamb = 60 °C

Vg ( Ig = 100 mA; Vg = 0 V) < 0.55 V

-VEB

-Vpg (-Ig = 50 mA; -IB = 1.55 mA) < 0.45 V

Punch through voltage
Vpr > 20V

722 1121 Tentative data 2.
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Tamb = 25 °C unless otherwise specified

Collector current
~Ig § -Vgg = 20 V; Vgg = 0.2 V ¢

35 pA
{ Tamp = 60 ©°C

Base current
I g —VCE =20 V; VBE = 5V ) ¢ 35 pA
{ Tamp = 60 ©cC )

Collector voltage

-Veg (-Ic = 5 mA; IB = O mA) > 15V
Collector voltage in bottoming

-Vog (-ICc = 10 mA; -IB = 0.2 mA) < 0.20V
-Vgg (-Ig = 50 mA; -Ip =1.25 mA) < 0.25 V

Base voltage

-Vpg (-Ig = 10 mA; -Ip =0.25 mA) ¢ 8';2 y
Frequency at which |hfe| =1

£y (=Vog = 5 V; -Ic = 3 mA) > 6 Mc/s
Collector capacitance

cc (-VgB =5 V; Iy = 0 mA) < 16 pF
Emitter capacitance

ce (-Vgg=57V; Ic = 0 mA) < 13 pF

Transient behaviour
Time constant with current feed
T¢ (-Vgg = 0.75 V; -Icu = 50 ma) < 2.2 psec
Time constant with voltage feed
Ty =(-Vgg = 0.75 V; -IcK = 1 mA)® < 0.2 psec
Desaturation time constant
Ts (-Igc = 0 mA; -IB = 1 mh) < 1.4 psec

722 1122 Tentative data 3.
5.5.1962







PHILIPS [Asz 15

Low spread medium gain GERMANIUM POWER TRANSISTOR of the
p-n-p type for use in switching circuits at high voltages
and currents i

TRANSISTOR DE PUISSANCE A CRISTAL DE GERMANIUM du type p-n-p
avec dispersion faible et. amplification moyenne pour)
utilisation dans des circuits de commutation de tensions
et courants élevés ) .

p-n-p-GERMANIUM-LEISTUNGSTRANSISTOR mit geringer -Streuung
und mittlerer Verstdrkung flr Schalteranwendungen mit
hohen Spannungen und Stromen

Limiting values (Absolute max. values) .
Caractéristiques limites (Valeurs max. absolues)
Grenzdaten (Absolute Maximalwerte)

-%B = max. 80V ')

-E = max. 60V 2)
-&B = max. 40V
-Ig = max, 64
Ig = max. 7,2 A
-Ig (tay = max. 20 msec) = max. 1 A
-Ipm = max. 2 A

< (o] 3

Pc (Tp = 45 °C) = max. 30 W °)
continuous operation o
T service continu: = max. 90 “C

Dauerbetrieb

service intermittent = max. 100 % 4)

aussetzender Betriebd
Storage temperature o o
Température d'emmagasinage = =-55-C/+75 C
Lagerungstemperatur

{intermittent operation }
T

1) When switched from a thermally stable on-state with
maximum junction temperature to an unstabilised
cut-off) the max. voltage rating is always permissi-
ble as long as Tamb < 55 °C and Ktot S 9 °C/W

Dans le cas de commutation & la température max. de 1l
jonction d'une condition "en circuit" thermiquement
stable a une condition de coupure non stabilisée 13
valeur max. de cette tension est permise, tant que

Tamb S 55 °C et Kiot S 9 °C/W

Wenn bei der max. Kristalltemperatur von einem thermisch
stabilen "Ein"-Zustand in einen nicht stabilisierten
gesperrten Zustand umgeschaltet wird, ist der max.
Wert dieser Spannung immer zuldssig wenn

amb S 55 °C und Kiot $ 9 Oc/m

See pages 3, 4; voir pages 3, 4; siehe Seite 3, 4.

T
294

938 4164 Tentative data. Vorl&ufige Daten 1e
3.3.1960 Caractéristiques provisoires
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PHILIPS

Dimensions in mm
Dimensions en mm
Abmessungen in mm
301%02
1691025
lq———»

109025

6.27)

max 2

Insulation tubes

391005
Q,‘r

\1‘

37+a05

5)6)7)

from those stated

5) 9,5 + 1,2 mm
) max. 10,4 mm

7) max. 26,6 mm

max 395
max 203
w  |41%01 =
0 —
+11 i L
@ vz
i +
N
_>«Eta05

Isolateurs de traversée
Durchfiihrungsisolatoren

Jl?i’

Isolement de mica,0,05
Glimmerisolierung,0,05

Mica insulation, 0.05
o

45

Iead washer, 1 mm
Plaque de plomb, 1 mm
Bleischeibe, 1 mm

39 ,

OOO
O

258

[

The following dimensions of a former execution differ

above:

Les dimensions suivantes d'une execution antérieure dif-
ferent des dimensions mentionnées ci-dessus:

Die folgenden Abmessungen einer #lteren Ausfiihrung unter-
scheiden sich vonden obengenannten Abmessungen:

938 4165

Tentative data. Vorldufige Daten 2.

Caractéristiques ‘provisoires -
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PHILIPS |[Asz15

Données thermiques
Thermische Daten

Junction temperature rise to transistor
bottom Km
Temperature rise of transistor bottom
to heat sink when mounted with lead
washer of 1 mm and with mica washer K

{[PaN

1,5 %c/W

A

0.5 %c/w

Augmentation de la température de la
Jonction par repport au fond du tran-
sistor , Kn

Augmentation de la temperatqpe du fond
du transistor par rapport a la plaque
de refroidissement, lorsqu'il est
monte avec une plagque de plomb de < °
1 mm et avec une plaque de mica X 20,5 C/W

(72N

1,5 %c/w

Temperaturerhdhung des Kristalls in < g
Bezuf auf den Transistorboden Km = 1,5 “C/W
Temperaturerhdhung des Transistorbodens
in Bezug auf die Kihlplatte wenn der
Transistor mit einer 1 mm-Bleischeibe < o
und einer Glimmerscheibe montiert ist X = 0,5 °C/wW

2) During switch-off transients higher voltages are allowed
as long as an energy dissipation of 8 mWsec is not
exceeded. See also page C. .

Pendant le régime transitoire apres une mise hors cir-
cult des tensions plus €levées sont admissibles tant
qu'une dissipation d'énergie de 8 mWsec n'est pas
surpassee. Voir aussi page C.

Wahrend der Ausgleichsvorginge nach einer Ausschaltung
sind hohere Spannungen erlaubt, wenn nur ein Energie-
verbrauch von 8 mWsek nicht {iberschritten wird. Siehe
auch Seite C.

3) Tm = temperature of transistor bottom. At Tm > 45 °c,
Pitas & TiﬁBX'Tm, where Ky is the thermal resistance

m

from junction to transistor bottom
Ty = température du fond du transistor. Lorsque Tp >
45 °c, By = TJmax‘Tm; Kp est la résistance thermique

de la jonction jusqu'au fond du transistor
Tn = Temperatur des Transistorbodens. Wenn Tp > 45 °C,
ist Pepax = TJmaX—Tm, wo Ky der thermische Widerstand

zwischen Krista?l und Transistorboden ist

166 Tentative data. Vorlaufige Daten 3.
960 Caracteristiques provisoires
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Characteristics
Caractéristiques
Kenndaten ) - N
Transistor bottom temperature B
Température du fond du transistor = 25 ~C
Temperatur des Transistorbodens
-I¢po(-Vep = 0,5 V) < 0,1 mA
Vog (Vpg=2V;-Ic=64) > 60 )
-Ig (-Vgg=0V; Ig=14) > 17,5 < 50 mA
-1y (-Vgg=0V; Ig=264) > 190 < 375 mA
-Vgg (-Vgp =0 V; Ig=14) <0,8V
-Vgg (Vg =0 V; Ig=64) > 0,6 & L,6V

Page 1; Selte 1

4) Total duration max. 200 hours. Likelihood of full per-|
formance of a circuit at this temperature is also
dependent upon the type of application ,

Durée totale 200 heurés au max. La probabilité de
fonctionnement optimum d'un circuit a cette temperature
est aussi dépendante du genre d'application

Gesamtdauer max. 200 Stunden. Die Wahrscheinlichkeidy
optimaler Wirkung einer Schaltung bel dieser Tempe-
ratur wird auch von der Verwendungsart bestimmt

) Measured under pulsed conditions to prevent excessive
.dissipation. Care should also be taken not to exceed
the maximum energy dissipation of 8 mWsec.

Mesuré avec des impulsions pour prévenir une dissipation|
excessive. En outre il faut veiller a ne pas surpasser|
la dissipation d'énergie max. de 8 misec.

Zur Vermeidung einer iibermdssigen Verlustleistung ge-|
messen mit Impulsen. Es soll darauf geachtet werden
dass der maximale Energieverbrauch von 8 misek nicht
{iberschritten wird

938 4167 Tentative data. Vorldufige Daten 4.
Caractéristiques provisoires
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Characteristics (continued)
Caractéristiques (suite)
Kenndaten (Fortsetzung)

Tm = transistor bottom temperature = 25 °c,
unless otherwise specified °
Tp = temperature du fond du transistor = 25 °c,
sauf indication différeéente °
Tm = Temperatur des Transistorbodens = 25 °C,
wenn nicht anders angegeben
Column I: Setting of the transistor and typical (average)

IXs
Colonne I:

TT
Spalte 1I:

II: Charakteristischer Wertbereich fiir Gerdtentwur]
— 5 N = S S =
-Vog 14 { v -Vog = | v
Ti 100 | 9 Ig = 1 } A
-Icpg = | < 20 mA Tgp = 250 | ke/s
| |
-VCB 80 I v -VCB = 12 [ v
T 100 | %o Iy = 0 | ma
-ICBO = | < 30 mA Ce = 160 } DF
|
-Vop 60 | v Vgg = 6 | v
Ig = o0 mA Ip = 0 ll mA
Ty = 100 } % ce = 165 | TF
-Vgp = <0,5V |
[ “Ig = 6| A
ver = %) 1> sov -y = 10)}
l “Vegx = 0,5 < 1,0 ¥

measuring results of new transistors
Characteristic range values for equipment design|
Valeurs pour le réglage du transistor et les|
résultats moyens de mesures de transistors neuf's
Gamme de valeurs caractéristiques pour 1'étude
d'équipements

Einstelldaten des Transistors und mittlere Mess-
ergebnisse neuer Transistoren.

?) Punch through voltage

Tension de' perforation

Durchschlagsspannung
10 the value at which -I¢ = 6.6 A when -VGE = 2 V]
-IB =ila valeur a lagquelle -Ig = 6,6 A lorsque -Veg =2 V]
der Wert bei dem -Ig = 6,6 A wenn “Vgg=21V
938 4168 Tentative data. Vorl#dufige Daten 5.
34341960 Caractéristiques provisoires
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Characgeristics (continued)
Caractéristiques (suite) Tp = 25
Kenndaten (Fortsetzung

.Large signal characteristics

7

Caractéristiques pour grands signaux |
I

C

Kenndaten fir grosse Signale II
-VecE :17 _|1 _____ v
-Ig = 30 | mA
hpg = | > 20
|
-Vgg = 1 | v
-ig o= 1 | A
hpg = { 20- 55
-Vgg = 1 [ v
-I¢ = 6 | A
hpg = : 15- 30

Operating characteristics in "on-off" switching circuits|

Caractéristiques d'utilisation dans des circuits de com-|
mutation "en circuit-hors circuit"

Betriebsdaten fiir "Ein-Aus"-Schalteranwendung

Fundamental switching parameters
Parametres fondamentaux de commutation
Grundlegende Parameter fiir Schalteranwendung

7& = constante de temps avec alimentation par courant

Zeitkonstante mit Stromspeisung
{ time constant with voltage feed

{ time constant with current feed

constante de temps avec alimentation par tension

Ty
Zeitkonstante mit Spannungsspeisung

desaturation time constant
Ts = constante de temps de désaturation
Entsdttigungszeitkonstante

Teo (<Vog = 4 V; =Igp= 14) = 45 < 70 psec
To (-Vgg = 4 V; ~Igy= 64) = 30 <50 psec
Ty (-Vgg = 4 V; -Igx = 14) = 45 <70 psec
Ty (-Veg = 4 V; -Igy = 6 A) = 40 < 55 psec
Ts (-Vgg = 0 V; -Igy = 50 mA)= 30 < 50 psec
938 4169 Tentative data. Vorldufige Daten 6.
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Formulae for the calculation of switching times

Operating characteristics in "on-off" switching circuits
(continued

Caracteristiques d'utilisation dans des circuits de com-
mutation "en circuit-hors circuit" (suite)

Betriebsdaten fiir "Ein-Aus"-Schalteranwendung (Fortsetzung)

_IB

Ig

3 tr s |% tr |

Formules pour la calculation de temps de commutation
Formeln zur Berechnung der Schaltdauer

Rise time ; o hyg |Ig,|
Temps de montee tr = Te In 50 +—77
Anstiegszeit hFE [IB | Tou
Fall time ) [ [Teu)
Temps de retombee tf = Te In§ 4 ——77
Abfallzeit |
Storage time FBﬂ + |18,
Temps d'accumulation tg =7Ts 1n ﬁ——T———~———
Speicherzeit E%% + |IBy
VCC = 28 28 v
Ry, = 28 4,7 Q
-Icy = 1 6 A
-Ig, = 70 480 mA
Ip, = 17,5 120 mA
tp = 20 20  usec
tg = 15 15 usec
tp = 40 35  usec
938 4170 Tentative data. Vorldufige Daten T

3.3.1960 Caractéristiques provisoires
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Operating characteristics for a D.C. converter 2

Caracteristiques d'utilisation comme convertisseur a tension
continue

Betriebsdaten als Gleichspannungswandler

200pF(300V)

AAAAAA
VWVWh

_66002(2W)

The data below have been designed for continuous operation
up to Tamp = 55 ©C. Operation up to Tayp = 60 OC is per-
mitted for max. 200 hours. (Based on Ktot = 15 °C/W per
transistor.) s

Les caractéristiques ci-dessous ont été congues pour, service
continu jusqu'a Tamb = 55 OC. Le service jusqu'a Tamp =
60 °C est germis pendant 200 heures au max. (Admis que
Ktot = 15 °C/W pour chaque transistor.)

Die untenstehenden Daten gelten fiir Dauerbetrieb bis zu
Tamb = 55 9C. Betrieb bis zu Tamp = 60 °C wihrend max.

200 Stunden ist gestattet. (Die Daten griinden sich auf

Ktot = 15 OC/W fir jeden Transistor.)

" Vg = 287V
ee also page D -
Voir aussi page D Is = 2,54
Siehe also Seite D Ps = 70 W
\7() = 220V
Io = 0,27 A
Losses; pertes; Verluste P _ 60 W
e
In the transistors _ 86 %
Dans les transistors 2x2W ” = 2
In den Transistoren f = 450 ¢/s
In the diodes
Dans les diodes 2xX 0,3 W

In den Dioden

In the biasing resistors
Dans les resistances de polarisation 1,7 W
In den Widerstanden fiir die Vorspannung

In the transformer
Dans le transformateur 3,7 W
Im Transformator

938 4171 Tentative data. Vorldufige Daten 8.
Caractéristiques provisoires
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Operat;ng characteristics for a D.C. converter (cqntinued)

Caractéristiques d'utilisation comme convertisseur a tension
continue (suite)

Betriebsdaten als Gleichspannungswandler (Fortsetzung)

Transformer data
Données du transformateur
Transformatordaten

Core dimensions
Dimensions du noyau 63,5 x 63,5 x 15 mm
Kernabmessungen

Transformer lamination: NiFe magnetic alloy with
rectangular hysteresis loop (Ni-50%, Fe-50%)

Laminage du transformateur: Alliage NiFe magnetique
avec courbe d'hystérésis rectangulaire (Ni-50 %,
Fe-50 %)

Lamellierung des Transformators: magnetische NiFe-
Legierung mit rechteckiger Hystereseschleife (50% Ni,
50% Fe).

Dimensions in mm 635
Dimensions en mm | 59
Abmessungen in mm

L 4

X
i

{5V

N

Lt
79)]

Ny N3+N4

| 159

Ns v

E N N,+ﬁ@
| iz

IS
6,4
o
|
159

78] 159

N1+No are bifilarly wound
sont bobineés bifilairement

sind bifilar gewickelt

46 turns of enamelled coﬁpeg wire, 1 mm
46 spires de fil de cuivre émaillé, 1 mm
46 Windungen Kupfer-Lackdraht, 1 mm

5 turns of enamelled copper wire, 0.5 mm

N3 +Ng {
N3=N4 = {5 spires de fil de cuivre émaillé, 0,5 mm

N1=N>

5 Windungen Kupfer-Lackdraht, 0,5 mm

190 turns of enamelled copper wire, 0.5 mm
190 spires de fil de cuivre emaille, 0,5 mm
190 Windungen Kupfer-Lackdraht, 0,5 mm

938 4172 Tentativq data. Vorlaufige Daten 9;
12.12.1961 Caractéristiques provisoires
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—

t1
$
P

Pp
Xn
Ky
Kj-n')

T3 max
Tamb

For a pulse duration, shorter than the temperature stabi-
lisation time

For a pulse duration, longer than the temperature stabi-
lisation time

Determination of the peak power ratings

_ Tj max - Tamb - (Kj-h + Kn)P
- Kt +8Kp

Pp

_ Ty wax - Tamb _

Pp = Ky-n + ¥n R
4——L—>’
t
42 i
/j//
7
) -1

= t/tq1 = duty factor

Temperature stabilisation time = 1 sec (see page F)

Example:

—
) Kj-n is the thermal resistance between junction and
héat sink (Kj-n = 1.5 + 0.5 oc/W, see page 3)

pulse duration
pulse period

constant power dissipation

permissible pulse power dissipation over P
heat-sink thermal resistance (see page E)
function of t and & (see page F)

value of Ky for durations longer than the temper-
ature stabilisation time

maximum permissible junction temperature
ambient temperature

to determine the peak power rating for P 5 W,
t = 1msec, § = 0.1, Kn = 4.25 °C/W and Tamb 259C

From t = 1 msec and § = 0.1 it follows that Kt 3
0.28 9c/wW (see page F)
po - 90 = 25 - (2.0 + 4.25) X 5 5 47,

? 0.28 + 0.1 X 4.25 =B W

nwn

722 0964

Tentative data 10.



PHI

IPS [Asz15

f Déterminatien des valeurs limites des puissances de créte

'} Pour une-durée 4'impulsion; plus courte:gque ladurée pour

i} Pour une. durde 4.'impulsion, plus longue que la durée pourn

|- Bp = dissipation de puissance d'impulsion admissible

| &n

i Kj—h1) = valeur de KE pour une durée plus longue que la
i a

! Tj max = température des Jjonctions maximum admissible
| Tamp = ‘température ambiante
i Dufée pour la stabilisation de la température = 1 sec,

la stabilisation de la température
P T3 max o~ Tamb, = (KJ_h + Kh)P
P “ Ky + 6Kn -

la stabilisation de. la température
Tj max ~ Tamb

Kj-n + ¥n =

Pp =
/TD ’

t

Y

)
e >
//// / / /’/,//

[} —>1

t = duréde de 1'impulsion

1 = période de 1'impulsion

5 = t/tq = facteur de marche

P = dissipation de puissance continue

au-dessus de P

résistance thermique de la plague de refroidisse-
ment (voir page E%

K = fonction de t et d (voir page F)

[l

duree:pour stabilisation de la temperature

voir page F)

Exemple: Déterminer la‘valeur limite de la puissance de
crete pour P-= 5 W, t =1 msec, d = O 1, Kn =
25 OC/W et Tamp = 25 °C

Pour t = 1 msec et & =-0,1 on .peut lire de la
page F que Kt = 04,28 .°C/W

I1 en résulte: Pp = 20 -02238 = é‘1 04 ;54'25)'5 ~ 47,5 W |
+ .

) Kj-n est la résistance thermique entre les Jonctions
et 1a plaque de refroidissement (Kj-n = 1,5 + 0,5 °C/W1

__Voir page 3)

772 0965 Caractéristiques provisoires 11,
12,12.1961
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Bestimmung der Grenzwerte von Impulsleistungen

Flir eine Impulsdauer, kiirzer als die Zeit zur Temperatur-
stabilisierung ist
p = Ij max - Tamb - (K4-h + Kn)P
P Kt +6Kn

Fiir eine Impulsdauer, linger als die Zeit zur Ausgleichung
der Temperatur ist

_ T max - Tamb _
Pp KJ h + Kn E

—»

-
1 // §
// // // / //
i
t = Impulsdauer
b = Impulsperiode
1) = t/tq = Arbeitsfaktor
B = konstante Verlustleistung
Pp = die Uber P hinaus erlaubte Impuls-Verlustleistung
Kn = Wirmewiderstand der Xiihlplatte (siehe Seite E)
Kt = eine Funktion von t und § (siehe Seite F)
Kj_h1) = ilert von K flr eine lingere Dauer als die Zeit
zur Ausgleichung der Temperatur
TJ = max., erlaubte Xristalltemperatur
Tamb = Umgebungstemperatur
Zeit zur Ausgleichung der Temperatur = 1 Sek (siehe Seite F)

Beispiel: Der Grenzwert der Impuls-Verlustleistung zu
bestimmen, wenn P = 5 W, t = 1 msec, § =0,1,
Kn = 4,25 9C/# und Tapp = 25
Fiir t = 1 msec und § = 0,1 ist nach Seite F
Kt = 0,28 OC/W

. _90 - 25 - (2,0 + 4,25).5
Damit wird Pp = 0,28 7 0,1.4;25 =45

B Kj-n 1ist der thermische VWiderstand zwischen Kristal
und Kihlplatte (nw—h = 1,5+ 0,5 °C/i, siehe Seite 3)

772 0966 Vorliufige Daten 125
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0 11 1IIIl|[lII[[[IIH
111||2||l|[llllll] H AT
'Ky = thermal resistance between transistor bottom and
ambience
—5 Km = résistance thermique entre le fond du transistor
et 1'ambiance
Ky = thermischer Widerstand zwischen Transistorboden
~ und Umgebung
Heat sink material: 3 mm aluminium, mounted vertically
Plaque de refroidissement: aluminlum de 3 mm, montée
verticalement
Kihlschelle: 3 mm-Aluminium, senkrecht montiert
8
K (°C/W) Curve 1:bright aluminium
m g
"\ Courbe 1:aluminium blanc
Kurve 7 blankes Alumim’um
\ 00 1 0 G 1] l I I 1 I
6 III[LI]]]!T"[ 1
\ Curve 2: blackened alumln/um N
Courbe 2:aluminium noirci L
Kurve 2: geschwdrztes Aluminium
|
\ N, |
V\ T
N AN
4
Ny
AN
SN,
| s
~ A? = ——
2 —
T—
o
0
0 100 200 300 400
P Heat sink area
Surface de la plaque (cm3 )
de refroidissement
Fldche der Kihlschelle
4.4.1963 E
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High gain GERMANIUM POWER TRANSISTOR of the p-n-p type
for use in switching circuits at medium voltages and high
currents

TRANSISTOR DE PUISSANCE X CRISTAL DE GERMANIUM du type p-n-p
avec amplification élevée pour utilisation dans des cir-
cuits de commutation de tensions moyennes et courants
eleves

p-n-p-GERMANIUM-LEISTUNGSTRANSISTOR mit grosser Verstdrkung
fiir Schalteranwendungen mit mittleren Spannungen und
hohen Stromen

Limiting values (Absolute max. values)
Caractéristiques limites (Valeurs max. absolues)
Grenzdaten (Absolute Maximalwerte)

-VcB = max. 60V ')

-VoE = max. 48V 2)
-VEB = max. 20V
-Ic = max. 6 A
Ig = max. 7,2 A
-Ig (tay = max. 20 msec) = max. 1 A
-IBM = max. 2 A

< o 3

B¢ (Tp = 45 °C) = max. 30 W °)
continuous operation o
i ; service continu = max. 90 “C

Dauerbetried

service intermittent = max. 100 °¢c )

intermittent operation
T
aussetzender Betrieb

Storage temperature o
Temperature d'emmagasinage = -55 C/+75
Lagerungstemperatur

¢

]) When switched from a thermally stable on-state with
maximum junction temperature to an unstabilised
cut-off, the max. voltage rating is always permissi-

ble as long as Tamb S 55 °C and Ktot S 9 °C/W

Dans le cas de commutation & la température max. de la
jonction d'une condition "en circuit" thermiquement
stable a une condition de coupure non stabilisee 1la|
valeur max. de cette tension est permise, tant que

Tamb & 55 °C et Keot S 9 °C/W
N¥enn bei der max. Kristalltemperatur von einem thermisch
stabilen "Ein"-Zustand in einen nicht stabilisierten
gesperrten Zustand umgeschaltet wird, ist der max.

Wert dieser Spannung immer zul&dssig wenn

< . < "

Tamb S 55 °C und Kot = 9 9C/W
2)3)4) See pages 3,4; voir pages 3, 4; siehe Seite 3, 4.

938 4186 Tentative data. Vorlaufige Daten e
3.3.1960 Caractéristigues provisoires.
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Dimensions in mm Mica insulation, 0.05 mml
Dimensions en mm Isolement de mica,0,05 mm)
Abmessungen in mm Glimmerisolierung,0,05 mm|

L sorte2
| 169%025. |
|

max 395 '
- e
. max203 |
] 4'7t97!,——\<~——‘1%; Lead washer, 1 mm
S, 1 - "E‘\ Plaque de plomb, 1 mm
Hell | H Iﬁt Bleischeibe, 1 mm
o5 o .
& 39 i
v A
»;«7_10,05 | !
)
Insulation tubes , 8
Isolateurs de traversee |
Durchfiihrungsisolatoren
39%005  31%005 =

f~

4L

"

i mE

|
45;

=
e
o
™

5)8)7)

The following dimensions of a former execution differ
from those stated above: ; ,

Les dimensions suivantes d'une exécution antérieure dif-
ferent des dimensions mentionnées ci-dessus:

Die folgenden Abmessungen einer #lteren Ausfiihrung unter-
schelden sich vonden obengenannten Abmessungen:

5) 9,5 * 1,2 mm

6) max. 10,4 mm

7) max. 26,6 mm

938 4165 Tentative data. Vorldufige Daten 2%
Caracteristiques provisoires -
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Données thermiques
Thermische Daten

Junction temperature rise to transistor

bottom Kn < 1.5 %c/w
Temperature rise of transistor bottom

to heat sink when mounted with lead <

washer of 1 mm and with mica washer X < 0.5 O/

Augmentation de la température de 1la
Jonction par rapport au fornd du tran- < o
sistor s Kn = 1,5 C/W

Augmentation de la temperatqre du fond
du transistor par rapport a la plague
de refroidissement, lorsqu'il est
monte avec une plaque de plomb de o
1 mm et avec une plaque de mica K 0,5 “Cc/w

Temperaturerhdhung des Kristalls in ¢ o
Bezug auf den Transistorboden Xm = 1,5 “c/W

Temperaturerhdhung des Transistorbodens
in Bezug auf die Kiihlplatte wenn der
Transistor mit einer 1 mm-Bleischeibe
und einer Glimmerscheibe montiert ist X

A

0,5 %/

Page 1; Seite 1

2) For-Ig > 0.5 A please refer to vage C. During switch-off
transients higher voltages are allowed as long as
an energy dissipation of 8 mWsec is not exceeded

Pour-Ip > 0,5 A voir page C. Pendant le regime tran-|
gitoire apres une mise hors circuit des tensions plus
elevees sont admissibles tant qu'une dissipation
d'energie de 8 mWsec n'est pas surpassée

Flr-Ig > 0,5 A siehe Seite C. Wihrend der Ausgleichs-
vorgidnge nach einer Ausschaltung sind hdhere Span-
nungen erlaubt, wenn nur ein Energieverbrauch von
8 miWsek nicht {iberschritten wird

3) Tm = tempe§aturirof transistor bottom. At Tp > 45 °c,
Plnax = ;2%31——T' where Kp is the thermal resistance
from junction to transistor bottom.

Ty = température du fond du transistor. Lorsque Tp >
45 °c, PCpax = :Jmax'Tm,Kh est la résistance thermique

de la jonction jusqu'au fond du transistor

Tp = Temperatur des Transistorbodens. Wenn Ty > 45 °C,

ist Pop.. = Timax~Tm

= ' wo Kp der thermische Widerstand|
zwischen Kristall und Transistorboden ist

938 4187 Tentative data. Vorl#ufige Daten 3.
3.3.1960 Caractéristiques provisoires
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Characteristics
Caractéristiques
Kenndaten
Transistor bottom temperature °
Température du fond du transistor =25 "C
Temperatur des Transistorbodens
-Icpo(-VcB = 0,5 V) < 01 mh
-vcg ( VBg= 2V, -Ic=0,54) > 48 v 8)
-VcE (VBg= 2V, -Igc= 64) > 32 v°)

-18 (-Vgg= OV, Ig= 14) >7,2 <21,5mA
-I3 (-Vvgg= OV, Ig= 64) > 73 < 165 mh
-VBE (-Vgp= OV, Ig= 14) < 0,8V
-VBE (-Vgp= OV, Ig= 64) < 1,67

Page 1; Seite 1

4) Total duration max. 200 hours. Likelihood of full per-
formance of a circuit at this temperature is also
dependent upon the type of application

Durée totale 200 heures au maX. La probabilite de
fonctionnement optimum d'un circuit a cette température
est aussi dépendante du genre d'application

Gesamtdauer max. 200 Stunden. Die Wahrscheinlichkeit
optimaler Wirkung einer Schaltung bei dieser Tempe-
ratur wird auch von der Verwendungsart bestimmt

8) Measured under pulsed conditions to prevent excessive
dissipation. Care should also be taken not to exceed
the maximum energy dissipation of 8 mWsec.

Mesuré avec des impulsions pour prevenir une dissipation
excessive. En outre il faut veiller a ne pas surpasser
la dissipation d'énergie max. de 8 mWsec.

Zur Vermeidung einer lbermdssigen Verlustleistung ge-
messen mit Impulsen. Es soll. darauf geachtet werden
dass der maximale Energieverbrauch von 8 mWsek nicht
liberschritten wird.

938 4173 Tentative data. Vorldufige Daten 4.
Caractéristiques provisoires
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Characteristics (continued)
Caractéristiques (suite)
Kenndaten (Fortsetzung)

Ty = transistor bottom temperature = 25 ©
unless otherwise specified o

Ty = température du fond du transistor = 25 °c,
sauf indication différente o

Ty = Temperatur des Transistorbodens = 25 “C,
wenn nicht anders angegeben

Column I: Setting of the transistor and typical (average)
measuring results of new transistors
II: Characteristic range values for equipment design
Colonne I: Valeurs pour le réglage du transistor et les
résultats moyens de mesures de transistors neufs
II: Gamme de valeurs caractéristiques pour 1'étude
d'équipements
Spalte I: Einstelldaten des Transistors ‘und mittlere Mess-
ergebnisse neuer Transistoren
II: Charakteristischer Wertbereich flir Gerdtentwurf

S - S I __pIr__
-VgB = 14 : v ~-VgB = 6 | v
Tn = 100 % Ig = 1 | A
-Icpo = | <20 ma fab = 250 { ke/s
|
-Veg = 60 | v -VcB 12| v
Tm = 100 | ¢ g = o | mA
-IcBo = }< 30 mA cc = 160 % oF
Vo = 48 | v -vgg = 6 : v
Ig = ol mA Ip = 0 | mA
Tm = 100 | ¢ ce = 165 | oF
Vag = l<o,5 v l
| ~Ic = 6 | A
Ver = 9) :> 60 v -1g = 1))
| -VcEK = 0,5 I< 1,0V
;) Punch through voltage
Tension de perforation
Durchschlagsspannung
10y the value at which -Ig = 6.6 A when -Vgg = 2 V
-Ip =qla valeur a laguelle -I{ = 6,6 A lorsque -Vcg=2V
der Wert bei dem -Ig = 6,6 A wenn -Vgg = 2 V

174 Tentative data. Vorldufige Daten 5e
960 Caractéristiques provisoires
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Characteristics (continued) 5
Caractéristiques (suite) Ty = 25 °C
Kenndaten (Fortsetzung)

Large signal characteristics
Caractéristiques pour grands signaux
Kenndaten filir grosse Signale

=l AL
=Veg .= 1] v
“Ig = 1| A
hpg = l 45-130
Ve = 1] v
'IC = 6 l A
hpp = I 35- 80

Operating characteristics in "on-off" switching circuits

Caractéristiques d'utilisation dans des circuits de com-
mutation "en circuit-hors circuit"

Betriebsdaten fiir "Ein-Aus"-Schalteranwendung

Fundamental switching parameters
Parametres fondamentaux de commutation
Grundlegende Parameter fiir Schalteranwendung

time constant with current feed
Tc = Jconstante de temps avec alimentation par courant
Zeitkonstante mit Stromspe;sung
time constant with voltage feed
Ty = J{constante de temps avec alimentation par tension
Zeitkonstante mit Spannungsspeisung
desaturation time constant
Ts = constante de temps.de désaturation
Entsdttigungszeitkonstante
Te (-Veg =4 V; =Icy = 1 4) =45 < 70 psec
Te (-Vgg =4 V; -Icy = 6 A) = 30 < 50 psec
Ty (-Vgg =4 V; -Igy = 1 A) = 45 < 70 psec
Ty (Vg =4 V; -Icy = 6 A) = 40 < 55 psec
Ts (-Veg = 0 V; -Ipy = 50 mA) = 30 < 50 psec
938 4175 Tentative data. Vorliufige Daten 6.

Caractéristiques provisoires
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continued)

‘IB

Operating characteristics in "on-off" switching circuits

Caracteristiques d'utilisation dans des circuits de com-
mutation "en circuit-hors circuit" (suite)
Betriebsdaten fiir "Ein-Aus"-Schalteranwendung (Fortsetzung)

R

0% __

i

-

o

Formuiae for the calculation of switching times
Formules pour la calculation de temps de commutation
Formeln zur Berechnung der Schaltdauer

¢7¢4WJ
[t te |

Rise time , - hpg |Ip,
Temps de montee tr =Tc M 5—=F——77—7T
Anstiegszelt hrg[Ig{ - [Ic
Fall time , » J |Tcn
Temps de retombee tf = Tc Inql+ ———77—
Abfallzeit hrE - [IB;
Storage time |IB1| + |1y
Temps d'accumulation tg =7Tg Inqyg
Speicherzeit Tel & |18,
hFE
Vee = 14 14 v
R, = 14 2,3 @
-Icn = 1 [ A
-Ig; = 35 260 mA
Ip, = 8,7 65 mA
tp 20 20 psec
tg = 15 15  usec
tr = 40 35 usec
938 4176 Tentative data. Vorl#éufige Daten 7

12.12.1961
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Determination of the peak power ratings

For a pulse duration, shorter than the temperature stabi-|
lisation time
Pp . Ij max - Tamp - (Kj-n + Kn)P
- Kt + 6Kn

For a pulse duration, longer than the temperature stabi-
lisation time ‘

T =
Pp _ -J max - Kamb -7
P J~-n h
ty
T ;
P.
' ’["

) —t
t = pulée duration
t9 = pulse period
& = t/tq1 = duty factor

= constant power dissipation
Pp = permissible pulse power dissipation over P
Kn = heat-sink thermal resistance (see page D)
Ky, = function of t and § (see page E)

KJ_hT) = value of K; for durations longer than the temper-
ature stabilisation time

Tj max = maximum permissible junction temperature

Tamp = ambient temperature

Temperature stabilisation time = 1 sec (see page E)

Example: to determine the peak power rating for P =
t = lmsec, § = 0.1, Ky = 4.25 °C/W and Tagp =

From t = 1 msec and & = 0.1 it follows that Kt =
0.28 OC/W (See page E)

_ 90 -25- (2.0 +4.25) x5 _
Pp = 0228 + 0.7 X 4.25 ~47.5 W

5 W
250¢]

N Kj-n is the thermal resistance between junction and
heat sink (Kj-p = 1.5 + 0.5 °C/W, see page 3)

722 0956 Tentative data 8.,
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Détermination des valeurs limites des puissances de créte

Pour une durée d'impulsion, plus courte que la durée pour
la stabilisation de la temperature

i - Tamp - (Ki-h 4+ Kn)P
Kt +8Kn

Pour une durée d'impulsion, plus longue que la durée pour
la stabilisation de la temperature

Tj max - Tambd
PP —Kyn+fn T
P J-h + %h
t
T .

1P 7 Tp"

) —t

Pp =

= durée de 1'impulsion

1 = période de 1'impulsion
= t/t1 = facteur de marche

P = dissipation de puissance continue

Pp = dissipation de puissance d'impulsion admissible
au-dessus de P oy

Xn = résistance thermi%ue de la plaque de refroidisse-
ment (voir page D

Kt = fonction de t et & (voir page E)

Kj-n!) = valeur de Ky pour une durée plus longue que la
duree pour la stabilisation de la temperature

Tj max = température des jonctions maximum admissible

Tamb = température ambiante

Durée pour la stabilisation de la température = 1 sec

(voir page E)

Exemple: Dégerminer la valeur limite de la puissance de
créte pour P = 5 W, t = 1 msec, § = 0,1, Kh =
4,25 OC/W et Tamb = 25°C s
Pour t = 1 msec et & = 0,1 on peut lire de la
page E que Kt = 0,28 OC/W

90 - 25 - (2,0 + 4,25).5

I1 en resulte: Pp = 0,28 7 0,1.4.25

~ 47,5 W

1) Kj-h est la résistance thermique entre les jonctions et
la plaque de refroidissement (Kj_h = 1,5+ 0,5 OC/W,
voir page 3)

722 0960 Caractéristiques provisoires 9.
12,12.1961
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Bestimmung der Grenzwerte von Impulsleistungen

Fiir eine Impulsdauer, kiirzer als die Zeit zur Temperatur-
stabilisierung ist

Ty max - Tamb - (Kj-n + Xn)P

Pp = Kt + §:Kp

Fiir eine Impulsdauer, l&nger ,als die Zelt zur Ausgleichung
der Temperatur ist

p. = Tj max - Tamb _ o
p Kj-n + Kn

t = Impulsdauer

t1 = Impulsperiode

§ = t/tq = Arbeitsfaktor

E = konstante Verlustleistung

Pp = die lver P hinaus erlaubte Impuls-Verlustleistung
Kn = Warmewiderstand der Kiihlplatte (siehe Seite D)
Ky, = eine Funktion von t und & (siehe Seite E)

Kj_h1) = Wert von Kt fiir eine l&ngere Dauer als die Zeit
zur Ausgleichung der Temperatur

Tj max = max. erlaubte Kristalltemperatur

Tamb = Umgebungstemperatur

Zeit zur Ausgleichung der Temperatur =1 Sek. (siehe Seite E)
Beispiel: Der Grenzwert der Impuls Verlustleistung zu

bestimmen, wenn P = § t=1m 1 & = 0,15
Kp = 4,25 9C/W und Tamb = 2596

Fiir t = 1 msec und & = 0,1 ist nach Seite E
Kt = 0,28 °C/W

Damit wird Py = 20.= 25 = (2,0 + 4,25).5 47,5 ¢+
2 0,28 + 0,1.4,25 s

1) Kj-n ist der thermische Niderstand zwischen Kristall
und Kihlplatte (Kj-n = 1,5 + 0,5 °C/W, siehe Seite 3)

7Z2 0961 Vorldufige Daten 10,
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7200209
T 2 I A o
Lo B e T T
Ky = thermal resistance between transistor bottom and
ambience
— Km = résistance thermique entre le fond du transistor
et 1l'ambiance ’
Kp = thermischer Widerstand zwischen Transistorboden
und Umgebung
b
Heat sink material: 3 mm aluminium, mounted vertically
Plaque de refroidissement: aluminium de 3 mm, montee
verticalement
Kihlschelle: 3 mm-Aluminium, senkrecht montiert
8
K (°C/W) Curve 1:bright aluminium
\ Courbe 1:aluminium blanc
Kurve 1: blankes Aluminium
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Low spread medium gain GERMANIUM POWER TRANSISTOR of the
p-n-p type for use in switching circuits at medium volt-
ages and high currents

TRANSISTOR DE PUISSANCE A CRISTAL DE GERMANIUM du type p-n-p
avec dispersion faible et amplification moyenne pour
l'utilisation dans des circuits de commutation de ten-
sions moyennes et courants eleves

p-n-p-GERMANIUM-LEISTUNGSTRANSISTOR mit geringer Streuung
und mittlerer Verstédrkung fiir Schalteranwendungen mit
mittleren Spannungen und hohen Strdmen

Limiting values (Absolute max. values)
Caractéristiques limites (Valeurs max. absolues)
Grenzdaten (Absolute Maximalwerte)

-Ves = max. 60V ")

-VCE = max. 48V 2)
-VEB =max. 20V
-Ic = max. A
Ig = max. 7,2 A
-Ig (tay = max. 20 msec) = max. 1A
=Igy = max. 2 A

pg (Tp £ 45 °0) = max. 30 W 3)
{continuous operation } o
T service continu = max. 90 “C

Dauerbetrieb

service intermittent
aussetzender Betrieb

Storage temperature o o
Température d'emmagasinage = -55°C/+75°C
Lagerungstemperatur

intermittent operation Ond
T max. 100 “C*)

1) When switched from a thermally stable on-state with
maximum junction temperature to an unstabilised
cut-off, the max. voltage rating is always permissi-
ble as long as Tamb S 55 °C and Kiot S 9 °C/W

Dans le cas de commutation a la température max. de la
jonction d'une condition "en circuit" thermiquement
stable a une condition de coupure non stabilisee la
valeur max. de cette tension est permise, tant que
Tamp S 55 °C et Ktot £ 9 °C/W

Wenn bei der max. Kristalltemperatur von einem thermisch
stabilen "Ein"-Zustand in einen nicht stabilisierten
gesperrten Zustand umgeschaltet wird, ist der max.
Wert dieser Spannung immer zuldssig wenn

Tamb £ 55 °C und Ktot <9 O /w

2)3)4) See pages 3,4; voir pages 3,4; siehe Seite 3.4.

938 4191 Tentative data. Vorléaufige Daten 1.
3.3.1960 Caracteristiques provisoires
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Dimensions in mm Mica insulation, 0.05 mm

Dimensions en mm Isolement de mica,0,05
Abmessungen in mm Glimmerisolierung,0,05 m
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Insulation tube