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CASE 29-04, STYLE 2
TO-92 (TO-226AA) -

Collector-Base Voltage VCBO 30 Vdc -
Emitter-Base Voltage VEBO 3.0 Vde
Collector Current — Continuous Ic 50 mAdc

Total Device Dissipation @ Tp = 26°C Pp 625 mw
Derate above 25°C 5.0 mwre

Total Device Dissipation @ Tg = 26°C Pp 625 Watt
Derate above 25°C - 12 mwWrC

Operating and Storage Junction T, Tstg —65 to +150 C
Temperature Range

MAXIMUM RATINGS
Rating Symbol Value Unit
Collector-Emitter Voitage Vceo 25 Vdc

3 Collector

2 Emitter

GENERAL PURPOSE
THERMAL CHARACTERISTICS TRANSISTOR
Characteristic Symbol Max Unit

Thermal Resistance, Junction to Case RoJc 83.3 °CIW - PNP SILICON
Thermal Resistance, Junction to Ambient Rauall) 200 °‘CW

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.)
[ Characteristic [ symbot |  Min Max Unit
OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage V(BR)CEO 25 — Vde
{lc = 1.0 mAdc, Ig = 0)

Collector-Base Breakdown Voltage V(8R)CBO 30 — Vde
{Ic = 0.1 mAdc, Ig = 0}

Emitter-Base Breakdown Voltage - V(BRIEBO 3.0 — Vde
{Ig = 10 pAde, Ic = 0)

Collector Cutoff Current IcBO - 10 nAdc
(Ve = 10 Vde, g = 0)

Emitter Cutoff Current IEBO — 100 nAdc
(VBE = 2.0 Vdc, Ic = 0)

ON CHARACTERISTICS

DC Current Gain hre 20 120 —
{lc = 2.0 mAdec, Veg = 10 Vdc)

Base-Emitter On Voltage VBE(on) — 0.85 vde
{lc = 2.0 mAdc, Veg = 10 Vdc)

SMALL-SIGNAL CHARACTERISTICS

Current-Gain — Bandwidth Product fT 300 1200 MHz
{ic = 2.0 mAdc, Vgg = 10 Vde, f = 100 MHz)

Input Capacitance Cibo - 4.0 pF
(Vgg = 2.0 Vde, Ig = 0, f = 1.0 MHz)

Collector-Base Capacitance Cecb - 1.0 pF
{(Vcg = 10 Vde, Ig = 0, f = 1.0 MHz)

Collector Base Time Constant tb’Cq - 10 ps
(lg = 2.0 mAdc, Vgg = 10 Vde, f = 31.8 MHz)

Noise Figure NF — 3.0 d8
{ic = 2.0 mAdc, Vgg = 10 Vdc, Rg = 75 ohms, f = 100 MHz, BW = 1.0 MHz)

FUNCTIONAL TEST

Amplifier Power Gain Gpe 22 —_ dB
(Ilc = 2.0 mAdc, Vgg = 10 Vde, f = 100 MHz)

(1) RgJA Is measured with the device soldered into a typical printed circuit board.
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FIGURE 1- 100 MHz POWER GAIN AND NOISE FIGURE TEST CIRCUIT
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COMMON-EMITTER Y PARAMETERS (Polar Plots)
VcE = 10 Vde, T =25°C
FIGURE 2 - INPUT ADMITTANCE FIGURE 3 - OUTPUT ADMITTANCE
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FIGURE 4 - FORWARD TRANSFER ADMITTANCE FIGURE 5 - REVERSE TRANSFER ADMITTANCE
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FIGURE 6 - POWER GAIN AND NOISE FIGURE
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FIGURE 7 - MAXIMUM TRANSDUCER GAIN
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COMMON-EMITTERY PARAMETERS vs FREQUENCY
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FIGURE 10- FORWARD TRANSFER ADMITTANCE
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FIGURE 9- OUTPUT ADMITTANCE

25
0
B 15
i Wa
3 10 pd
1g=1.0 to 20mA Y / bos
05
TN =
A —— T tos
30 0 50 200 300

10 100
{, FREQUENCY {MHz)

FIGURE 11- REVERSE TRANSFER ADMITTANCE
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STABILITY FACTOR CURVES

FIGURE 12 - OPTIMUM SOURCE ADMITTANCE FIGURE 13 - OPTIMUM LOAD ADMITTANCE
60 T T T 20 T T
3 Veg= 10V | 8 . = A V=10V
£ lp=20mA 2 - N Ig=20mA
E Gg k=12 E A Y
£ k= w-—\ 18 Y] A 8
. - ~ =
g 50-—\ D e N LY e b S k=12
40 < ~] 20
E - 1 >/ E I~ ) “~
=
< /éf N 2w \;\\ A o )‘é Z
=] =1 2 = o o
§ = —/;// s ~ 3 ~>z/'/ T~
a s i ~ = g — < ~l—
b1 L /' \\ |-=-I- — \__-. — )
= et £ 05%——* F ——
& -~ —~—— e ——
£ e P e Sy 3 N ~~-
K Gy ~t )__-, GL/ A ~~.___‘-:~___~—
k=20 k=12 S~ o k=10 k=50 s T
80 100 0 30 60 100 200
1, FREQUENCY (MHz} f, FREQUENCY (MHz)
Whan a potentiafly unstable devica is aperated without feedback, therg is an infinite number of combinations of
source and load admittance assaciated with any ghven circuit stability factor (k). Equations have been developed for
determining the optimum source and load admittance for maximum gain. Figures 7, 12 and 13 provide a salution to
the equations for the 2N5208.
NOISE FIGURE
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FIGURE 16 - CURRENT-GAIN —BANDWIDTH PRODUCT FIGURE 17 - CAPACITANCES
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FIGURE 18 - DC CURRENT GAIN
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