N-P-N SILICON
PLANAR TRANSISTOR

BF196

N-P-N silicon planar transistor in plastic encapsulation with three rigid
self-locking strips suitable for insertion into printed circuit boards using
standard grids. The transistor has a very low feedback capacitance and is
intended for use in the forward gain control stage of the television i.f.

amplifiers.

QUICK REFERENCE DATA

Veno max.
Vcro max.
Ic max.
Plot max. (Tumh = 25 C)
T; max.
frtyp. (Ic = 4mA, Ve — 10V, f = 100MHz)
~Cretyp. (lc = ImA, Veg = 10V, f — 10-7MHz)
Grartyp. (Ie — 4mA, Ve — 10V)
f — 35MHz
f-—~45MHz
Gain control range, typ.

40
30
25
250
125
400
0-2

42

60

mA
mw

MHz
pF

dB
dB
dB

OUTLINE AND DIMENSIONS

For details see page 4.
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RATINGS

Limiting values of operation according to the absolute maximum system.

Electrical
Veno max. 40
Vero max. (see also page 5) 30
VEBo Mmax. 4-0
Ic max. 25
lem max. 25
Piot max. (Tamn — 25°C) 250
Temperature
Tste -65to + 125
T; max. 125

THERMAL CHARACTERISTIC

Rin(j-amn) in free air

ELECTRICAL CHARACTERISTICS (Tamn = 25°C)

\%

\%

\Y
mA
mA
mW

Lo

0-4 degC/mW

Min. Typ. Max.

I Base current at about 50 dB gain control

I¢ = 6:0mA, Ve = 2-0V 270 wA

l¢ = 15mA, V¢g — 5-0V 1-5 mA
Iy Base current

lc = 40mA, Ve = 10V — 70 150 wA
Ve *Base-emitter voltage

Ic = 4:0mA, Ver — 10V 750 840 mV
-Cre Feedback capacitance

I¢ == 1:0mA, Ver = 10V, f =10-7MHz = 0-2 pF
f+  Transition frequency

I¢c = 4-0mA, Vcr = 10V, f = 100MHz — 400 - MHz
N  Noise figure

lc = 40mA, Ver = 10V,

Gs — 10mmho, Bs = 0, f — 35MHz 30 dB
*V i decreases by about 1-7mV/degC with increasing temperature.
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N-P-N SILICON
PLANAR TRANSISTOR BF196

ELECTRICAL CHARACTERISTICS (continued)

Typical y-parameters (common emitter)
Ic == 4-0mA, Vcr — 10V (mounted as in the Mounting Details, 1.)

f=35 =45 MHz
Lle Input conductance 32 4-8 mmbho
Cie Input capacitance 37 35 pF
|yrel Feedback admittance . 47 60 umho
Ore Phase angle of feedback admittance 268 268 deg
lysel Transfer admittance 105 100 mmho
Gre Phase angle of transfer admittance 340 340 deg
Loe Output conductance 50 60 wmho
Coe Output capacitance 13 1-3 pF

Guwm Maximum unilateralised power gain

. < IYF('| 2
Guw (indB)== 10 log A
le = 4:0mA, Veg — 10V 42 39 dB
[ )
[Mullard |
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OUTLINE AND DIMENSIONS

A Millimeties

- 2 3 & Min. Max.
2 e B A 34 36
T D;] T B 24 26

€ @ 0-8 1-1

—F— . D 2:44 264
e—H—f E 1-1 1-3

¥ F 7-4 7-6
G G 60 64
Lfr , H 44 46
J 4-9 51

My—. K Il 1-3
Myl LI 2-1 2:2

L2 40 43

Ny J b5 M1 065 0-80
M2 045 060

N1 0-70  0-80

Connections N2 IS 1425
1. Base N3 1-75  2-00
2. Emitter P 0-17 025
3. Collector Q i-75  2-00

MOUNTING DETAILS
See also General Explanatory Notes, Section 1V

<—L——1

N, S $jl a - 2:49 to 2-59mm
: a

: b 503to 5 13mm

1. Maximum thickness of
printed board — I-7mm
Hole diameter — 1-25 to
1-35mm

(3]

- Maximum thickness of
printed board {-Imm

Hole diameter 0-77 to
0-83mm
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N-P-N SILICON
PLANAR TRANSISTOR BF196
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100 base current versus collector current
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N-P-N SILICON

PLANAR TRANSISTOR

BF196
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EQUIVALENT GAIN CONTROL TRANSISTOR

When the BF196 is used in a gain controlled i.f. stage it is recommended
to connect an optimum series base capacitor of 22pF and a bias resistor
of 1kQ (see fig. 1) to minimise the variation of input admittance and output
conductance with gain control.

Cg=22pF (e
Bl
Ve'
7 = B 7209636
Fig. |

The gain control performance
of the BF196 is modified by
these additional components
and the combination is re-
garded as an ‘equivalent trans-
istor” (See the curves on
pages 8 to 14)
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The signal handling capability of the equivalent transistor as a function of
gain control.
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N-P-N SILICON
PLANAR TRANSISTOR BF196

Voltage control; -Ver — 25V; Ry 4 Re — 3.9kQ: f — 35MHz
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Typical y-parameters of the equivalent gain control transistor, including
base capacitor and base resistor as shown on page 7 (dashed curves apply
to the transistor only).
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Voltage control; -Vre = 25V; Rg -+ R¢ = 3:9kQ: f = 35MHz
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Typical y-parameters of the equivalent gain control transistor, including
base capacitor and base resistor as shown on page 7 (dashed curves apply
to the transistor only).
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N-P-N SILICON
PLANAR TRANSISTOR BF196

Current control; —Vyy, - 20V; Rg + Re¢ 1kQ: f — 35MHz
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Typical y-parameters of the cquivalent gain control transistor, including
base capacitor and base resistor as shown on page 7 (dashed curves apply
to the transistor only).
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Current control; =Vgr — 20V; Ry + Re —= 1kQ; f = 35MHz
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Typical y-parameters of the equivalent gain control transistor, including
base capacitor and base resistor as shown on page 7 (dashed curves apply
to the transistor only).
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N-P-N SILICON
PLANAR TRANSISTOR BF196

APPLICATION INFORMATION
First stage of an i.f. amplifier

Basic circuit with voltage gain control: Ry + Re — 3-9kQ; =V — 25V
current gain control: Ry | Re 1kQ: —=Vgg — 20V

10pF
I 33pF
21pH 0624H
Rg= ) 3066““
700 3
RL:
n, 100pF 82pF 500,
% 1209606
7.
Gyr Transducer gain Typ.
le¢ = 4mA, -Vig 25V, R | R¢ = 3:9kQ,
f—36-4MHz 2525 dB
- * output power in load Ry,
Gu: (indB) = 10log available power from source Rg
AGqr Gain control range 60 dB

(see also the upper curves, page 14)
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Voltage gain control Current gain control

(In the circuit given on page 13) (In the circuit given on page 13)
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