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PNP Germanium RF Transistor " AF139
- SIEMENS AKTIENGESELLSCHAF — -T’~3/~D7

for input stages, mixer and oscillator stages up to 860 MHz

AF 139 is a germanium PNP mesa transistor in TO 92 case (18 A 4 DIN 41876). The leads
are electrically insulated from the case.

E B
Type | Ordering code 8045 4
AF 139 | a60106-x139 =l T &
~F us
L -t Case
13561—»152 5, 1+
5 '2-ﬂ3 254203

Approx. weight 0.4 g Dimensions in mm

Maximum ratings

Collector-emitter voltage ~Veeo 15 v
Collector-base voltage -Veeso 20 \")
Emitter-base voitage ~Veso 03 Vv
Collector current =Ig 10 mA
Emitter current Ie 11 mA
Base current —~Ig 1 mA
Junction temperature . T 90 °C
Storage temperature range Tstg -30to +75 °C
Total power dissipation (Tgmp = 45°C) Piot 60 mwW
Thermal resistance
Junction to ambient air . Rihua £750 K/wW
Junction to case Rinhac $400 K/w
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Static characteristics (Tamp = 26°C) )
-Vce -Ic ~Ig hee —Vee
\ mA BA I/l mV
12 1.6 30 50 (>10) 380 (320 to 430)
6 2 36 55 380 (320 to 430)
6 5 66 75 405 (360 to 450)
Collector cutoff current (—Vcgo = 20 V) =Icgo 0.5 (<8) pA :
Emitter cutoff current (~Vggo = 0.3 V) —Iego 2 (<100) pA .
Collector cutoff current (—Vcgo =15 V) —Iceo <500 171
Dynamic characteristics (Tzmp = 26°C)
Operating point: ~Ig = 1.6 mA; ~Veg =12V. .
Transition frequency (f = 100 MHz) fr 550 MHz B
Feedback time constant (f = 2.5 MHz) fob Che | 3 ps :
Max. frequency of oscillation frg, = I/ m fmax 2.7 GHz
Y e
Reverse transfer capacitance (f = 450 kHz) ~Ci2e 0.25 pF
Power gain :
{f = 800 MHz; R = 1.4 kQ) pr" 11(>9) dB
Power gain
(f = 900 MHz) . pr 9 (>6.5) dB
Feedback damping {f = 800 MHz) binv'! | 23 dB
Noise figure (f = 800 MHz; Ry = 60 Q) NED 7(<8.2) d8
Noise figure (f = 900 MHz; R, = 0.5 kQ;
-Vee=10V; [g = 2 mA) NF 7.5 (s9) dB

Four-pole characteristics:
slo=16mA; -Ver = 12V; f =200 MHz

gi1b =28 mS ~g12p = 0,06 mS
=b11p = 24 mS -by2p =0,16 mS
—Ic = 1,5mA; —VCE =12V;f= 800 MHz

giip= 7mS Yi2n = 04 mS
~by1p =11 mS Pq12p = —-120°

1) measured in circuit shown on page 108

L 1535 E=-04

~g21p = 22 mS ga2p = 0,09 mS

b1 =30mS boop =1,9mS .
[y215]= 14 mS G225 =0,5mS’
®21p = 35° bazp = 7,5 mS
R et |+
3 goun
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Test circuit for power gain and noise figure at f = 200 MHz

60Q 2nF Ly Gy
— = < ’5— ’7"L-'&"‘_

e e []m e s []son
@ £+200MHz J
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Vee Ve
Ly = 3turns; d =1 mm; dia = 6.5 mm Ck= 1.5to 5pFsothatR. =920 Q
Ly = 2 turns; d =1 mm; dia = 6.6 mm Cy=6.5t0 18 pF
L3 = L4 =20 turns 0.5 CuLs Cz = 9.510 20 pF
on core B63310-K1-A12.3 C;= 3to 10pF
Test circuit for power gain and noise figure atf = 800 MHz
2005 ~
=1 >—
Line with
Rg=609 54 ’7“:‘
l uins for [ decaupler
—C
151Q > w0 Ri~1.4K0
1=800MHzZ {receiver]
) 120pF
Vie
Bturns
] —
Yeo
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Total perm. power dissipation

7-3/-07 ~

Input characteristic I =f{Vgel

s pivoimean G Axs Ae en e

varsus temperature “Veg=5V
Pyt = £ (T); Ry, = parameter {common emitter configuration} .
mw £|A
80 40
Prat
T o
80 g
VA 1
\\ 160 )
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i \fae 120 :
\ VetV |
R \| \
\ 0 /
P \
\
A\ i
; L %
0 50 100°C ] o1 02 03 0% 05V
T —-Vge
Collector current Ic = f {I); Collector current Ic = f (Vae):
-Veg=5V ~Vee=b6V
{common emitter configuration} ( on emitter config
mA mA
10 2
/
Kl c -VGE =5V // 10
T 8 7 u/
A T
8

Veg =3V I

200 A 0 o 02 03 G 0BV

—-Vgg-
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Output charactaristics Ic = f (Vegh:
Ig = parameter

(commaon emitter configuration)
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Collector cutoff current Icgo = f (Tamp);
versus temperature
-Vego =20V
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Output characteristics Ic = f (Vca);

Ig = parameter
{common base configuration)
|1||UA -
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Transition frequency fy = f{lc);
Vce = parameter

MHz
80
700
fr VeV |
ERPZasS
// VNN
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1) Vint 1% is the rms value of half the EMF
{terminal voltage under matching con-
dition) of a 100% sine wave modulated
TV-carrier at a generator impedance of
240 Q which causes a 1% amplitude
modulation on the signal carrier.

.

Power gain Gy, =1 (I}
f=800MHz; ~Vyar = 12V; Ry =1kQ
R =14kQ

{common base configuration}

1539 E-08

mv
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Interfarence voltage Vi 1%% = f (I
Power gain Gpy = f (/)

f=200MHz; Vo =12 V; Ry =1kNQ;

R, = 0.9 kA {common base configuration)

d8
T 20
X TN pr
/ AN p
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01 2 3 4 5 8 7 8 9mA
—lp
F= 500 MHe: P =1
= Had =12V;Ry=
R._=1.4kﬂz bat =12V; Ry =1kQ
(common base configuration)
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Small signal short circuit input
admittance yip; —Veg =12V

{common base configuration)

measuring plane 5 mm below case bottom

=00mA |49
TN

40MHz

N
X[ S 4
Y

-30 =A% 3
400 N\ /700MHz | froomuz
FMHz— e

0 40 60 80 100ms

— Ty

Small signal short circuit forward transfer
admittance ya1p; —Vea =12V

{common base configuration)

measuring plane 5 mm below case bottom

ms
100 [
. VetV
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Small signal circuit reverse transfer
admittance yyz,; ~Veg =12V
{common base configuration)

s measuring plane § mm below case bottom

]
T T
" i-vm?zv
b f=100MHz
r -1 / /
200MHz / /,/
_U'z
L L400MHz )4 ]
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g
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Small signal short circuit output
admittance y22; [ = 1.5 mA

{common emitter, base configuration)
measuring plane 5 mm below case bottom
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T=31-07

Power gain versus frequency Noise figure versus frequency NF = f(f)
Gpbopt =1 (f): —lc = 1.6 mA; =Veg =12V “Vee=12V

& {common base configuration) -Ilc=15mA;R;=600Q
aB

30
2 I

Gpb opt il e Averaga valug
\ T [l — — Scateing imit
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COMPOMENTS FOR ALL

Littlediode supplies new, hard to find or obsolete
el ectronic components and semiconductors all over
the world.

With over two million different components listed
you are sureto find the part you need.

Fedl freeto visit ustoday at our online store:

LittleDiode.com

L ooking forward to providing you with the best
possible service.

email: info@littlediode.com « LittleDiode.com
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