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MOTOROLA

mm SEMICONDUCTOR

TECHNICAL DATA

MOTOROLA SC (XSTRS/R F)

[ The RF Line

NPN SILICON HIGH-FREQUENCY TRANSISTOR

2N5109

... designed specifically for broadband applications requiring good
linearsty. Useable as a high frequency current mode switch to

200 mA.

® Low Noise Figure — @ f = 200 MHz
NF = 3.0dB (Typ)

@ High Current-Gain — Bandwidth Product —
fT = 1200 MHz (Min) @ I¢ = 50 mAdc

1.2 GHz @ 50 mAdc

HIGH FREQUENCY
TRANSISTOR

NPN SILICON

*MAXIMUM RATINGS
Rating Symbol Value Unit

Collector-Emitter Voltage VCEQ 20 Vdc
Collector-Base Volitage Vceo 40 vde
Emitter-Base Voltage VEBO 3.0 Vde
Base Current — Continuous g 400 mAdc
Collector Current — Continuous [ Ic 400 mAdc
Total Device Dissipation@ T = 759C (1 Pgy 25 Watt

Derate abave 25°C 20 mw/oC
Storage Temperature Range Tstg -85 to +200 oc

(1) Total Device Orsipstion at Ta =259C 1510 Watt
* Indicates JEDEC Ragistared Data

FIGURE 1 — RF AMPLIFIER FOR VOLTAGE
GAIN TEST CIRCUIT
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ELECTHICAL CHARACTERISTICS {T¢ = 25°C unless otherwise noted)

I Charactenstic

[

Symbol |

[

[ M ]

Unit

* OFF CHARACTERISTICS

ICollector-Emitter Sustaining Voltage
{Ig =5.0 mAdc, Ig = 0}

VCEO(sus)

20

Vde

Collector-Emitter Sustaining Voltage (1}
{ic = 6.0 mAdc, Rgg = 10 ©2)

VCER(sus)

40

Vde

[Collector Cutoff Current
{Veg =15 Vde, Ig = 0)

Iceo

20

uAdc

iCollector Cutoff Current
(Veg = 15 Vde, Vg = -1.6 V, T¢ = 160°C)
(Vg = 36 Vdc, Vgg =~1.5 V)

ICEX

5.0

5.0

mAdc

mAdc

Ermitter Cutoff Current .
(Vg =3.0 Vdc, Ic = 0}

'EBO

100

* ON CHARACTERISTICS

DC Current Gain
(Ig = 360 mAdc, Vcg = 5.0 Vdcl
{Ig = B0 mAdc, Vg = 15 Vdc)

hee

120

DYNAMIC CHARACTERISTICS

*Current-Gain — Bandwidth Product
{ic = 50 mAdc, Vg = 15 Vdc, f = 200 MHz)

MHz

Itector-Base Capacitance
{Veg = 15 Vdc, g =0, f= 1.0 MH2)

Ceb

35

Noise Figure
(g = 10 mAdc, Vg = 15 Vdc, f = 200 MHz)
(Figure 2)

NF

dB

FUNCTIONAL TEST

*Common-Emitter Amphifier Voltage Gain (Figure 1)
(Igc = 580 mAdc, Veg = 16 Vdc, f=501t0
216 MKz}

Gye

d8

*Power Input (Figure 2)
{ig =50 mAde, Vog = 15 Vde, Rg = 50 ohms,
Pout= 1.26 mW, f= 200 MHz)

0.1

mw

*Indicates JEDEC Registered Data.
(1) Pulsed thru a 25 mH Inductor, 50% Duty Cycle

FIGURE 2 — 200 MHz TEST CIRCUIT
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€1,€2,C3 1.0-30pF
C4 10-200F
€6 10,000pF
C6.C7 1.000 pF
€8 0.01 4F
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L1 4-1/2tuens, No 22 wire, 3/167 10
L4 3-1/2 turns, Na. 22 wire, 3/167 1O

12 L3 082 4H RFC
A1 240 OHMS, 2 WATTS




2N5109
YLE D BN 6367254 0094068 5 ERMOTE 7-33-17

MOTOROLA SC (XSTRS/R F)

FIGURE 3 — CURRENT-GAIN — BANDWIDTH PRODUCT FIGURE 4 — COLLECTOR-BASE TIME CONSTANT
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FIGURE 5 — SATURATION VOLTAGES FIGURE 6 — CAPACITANCES versus REVERSE VOLTAGE
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FIGURE 8 — INPUT ADMITTANCE

FIGURE 7 — INPUT ADMITTANCE versus FREQUENCY versus COLLECTOR CURRENT
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FIGURE 13 — OUTPUT ADMITTANCE versus FREQUENCY FIGURE 14 — QUTPUT ADMITTANCE versus COLLECTOR
CURRENT
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FIGURE 15 — INPUT REFLECTION COEFFICIENT versus FIGURE 16 - OUTPUT REFLECTION COEFFICIENT versus
FREQUENCY FREQUENCY
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FIGURE 17 — REVERSE TRANSMISSION
COEFFICIENT versus FREQUENCY

T-33-/7

FIGURE 18 — FORWARD TRANSMISSION COEFFICIENT
versus FREQUENCY
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FIGURE 19 — INPUT REFLECTION COEFFICIENT AND OUTPUT REFLECTION
COEFFICIENT versus FREQUENCY
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