@ MOTOROLA

2N5109

The RF Line

NPN SILICON HIGH-FREQUENCY TRANSISTOR

... designed specifically for broadband applications requiring gdod
linearity. Useable as a high frequency current mode switch to
200 mA.

® | ow Noise Figure — @ f = 200 MHz
- NF =3.0dB (Typ)
® High Current-Gain — Bandwidth Product —
fT = 1200 MHz (Min) @ {c = 50 mAdc

1.2 GHz @ 50 mAdc

HIGH FREQUENCY
TRANSISTOR

NPN SILICON

*MAXIMUM RATINGS

Rating ) Symbol Value Unit
Collector-Emitter Voltage " VCEO 20 Vdc
Collector-Base Voitage Vceo 40 Vdc
Emitter-Base Voitage VEBO 3.0 Vdc
Base Current — Continuous g 400 mAdc
Collector Current — Continuous ic 400 mAdc
Total Device Dissipation® T = 75°C (1 Pp 25 Watt

Derate above 26°C 20 mW/°C
Storage Temperature Range Tstg -65 to +200 oc

() Total Device Dissipation at Ta = 26°C is 1.0 Watt.
* indicates JEDEC Registered Data.

FIGURE 1 — RF AMPLIFIER FOR VOLTAGE
GAIN TEST CIRCUIT
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ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted) .

[ Characteristic ] symbot | M ] Tye ] Mex |
* OFF CHARACTERISTICS
Collector-E mitter Sustaining Volitage VCEO 20 - -

{ic = 5.0 mAdc, Ig = 0) (sus)

Collector-Emitter Sustaining Volitage (1) VCER 40

{ic'= 5.0 mAdc, Rgg = 10 12) ~ Asus)

Collector Cutoff Current

(Ve = 15 Vde, ig = O

Collector Cutoff Current

{(VCE = 15 Vde, Vg = -18V, Tc = 160°C)

{VCE = 36 Vdc, Vg =-1.5 V) - - 5.0
mitter Cutoff Current
(Vgg = 3.0 Vde, Ic =0 ’

*ON CHARACTERISTICS -y

DC Current Gain ] ) hfg ;
(¢ = 360 mAdc, Vg = 5.0 Vdc) \ 5.0 . i
(1G = 50 mAdc, Vg = 15 Vdo) 40 - 120 -
DYNAMIC CHARACTERISTICS 4
[FCurrentGain — Bandwidth Product fr MHz

{1c = 50 mAdc, VCE = 15 Vdc, f = 200 MHz) 1200 -

[FColiector-Base Capecitance Co — 18 35

{Vcg = 15 Vde, Ig = 0, f=1.0 MHz2)

Noise Figure NF - 30 - e
{ic = 10 mAdc, Vg = 15 Vdc, f = 200 MHz) ’
(Figure 2)

FUNCTIONAL TEST

" Common-Emitter Amplifier Voitage Gain (Figure 1) Gyg 1 -

{ic = 50 mAdc, Vo = 16 Vdc, f=50t0

216 MHz)

[*Power Input (Figure 2)

{ic =60mAdc, Vgc = 15 Vdc, Rg = 50 ohms,

Pout™= 1.26 mW, f = 200 MH2)

Iceo - - 20

ICEX - - 5.0

mAdc .
1Ego - - 100 uAdc

*indicates JEDEC Registered Dats.
(1) Pulssd thru » 258 mH Inductor; 50% Duty Cycle

FIGURE 2 — 200 MHz TEST CIRCUIT

P
(=500}

€1,02,C3 1.0-30pF L1 4-1/2 turms, e, 22 wirn, 3/18°10,
C4 10 -20pF L4 3-172 term, Ne. 22 wire, 3/16718.
CS 10000pF  L2,L3 0824 RFC
C8.C7 1080 pF R 246 0HMS, 2 WATTS
001 F

17-32



2N5109

7, CURRENT GAIN-BANDWIDTH PRODUCT (GHz)

V. VOLTAGE (VOLTS)
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FIGURE 3 — CURRENT-GAIN — BANDWIDTH PRODUCT
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FIGURE 5 — SATURATION VOLTAGES
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FIGURE 4 — COLLECTOR-BASE TIME CONSTANT
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FIGURE 6 — CAPACITANCES versus REVERSE VOLTAGE
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Yre, REVERSE TRANSFER ADMITTANCE (mmhos)

Yio. FORWARD TRANSFER ADMITTANCE {mmbos)

Yie. INPUT ADMITTANCE {mmhos)

FIGURE 7 ~ INPUT ADMITTANCE versus FREQUENCY
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FIGURE 9 — REVERSE TRANSFER ADMITTANCE
versus FREQUENCY
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FIGURE 11 -~ FORWARD TRANSFER ADMITTANCE

versus FREQUENCY
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FIGURE 8 — INPUT ADMITTANCE

: versus COLLECTOR CURRENT
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FIGURE 10 - REVERSE TRANSFER ADMITTANCE varns
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FIGURE 12 — FORWARD TRANSFER ADMITTANCE vermi:
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FIGURE 13 — OUTPUT ADMITTANCE versus FREQUENCY
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FIGURE 16 — INPUT REFLECTION COEFFICIENT versus
FREQUENCY
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FIGURE 14 — QUTPUT ADMITTANCE versus COLLECTOR
CURRENT
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FIGURE 16 — OUTPUT REFLECTION COEFFICIENT versus
FREQUENCY
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FIGURE 17 — REVERSE TRANSMISSION

COEFFICIENT versus FREQUENCY versus FREQUENCY
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FIGURE 19 — INPUT REFLECTION COEFFICIENT AND OUTPUT REFLECTION
COEFFICIENT versus FREQUENCY
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FIGURE 18 — FORWARD TRANS!‘ISSION COEFFICIENT
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