MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

Amplifier Transistors

NPN Silicon

COLLECTOR

2N5209
2N5210

CASE 29-04, STYLE 1
TO-92 (TO-226AA)

BASE
EMITTER
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector—Emitter Voltage VCEO 50 Vdc
Collector—Base Voltage VcBO 50 Vdc
Emitter—Base Voltage VEBO 4.0 Vdc
Collector Current — Continuous Ic 50 mAdc
Total Device Dissipation @ Tp = 25°C Pb 625 mw
Derate above 25°C 5.0 mw/°C
Total Device Dissipation @ Tc = 25°C Pb 15 Watts
Derate above 25°C 12 mw/°C
Operating and Storage Junction TJ. Tstg —55to0 +150 °C
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient ReJA 200 °C/IW
Thermal Resistance, Junction to Case Reac 83.3 °C/IW

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

Characteristic Symbol | Min | Max | Unit |
OFF CHARACTERISTICS
Collector—Emitter Breakdown Voltage V(BR)CEO 50 — Vdc
(Ic =1.0 mAdc, Ig =0)
Collector—Base Breakdown Voltage V(BR)CBO 50 — Vdc
(Ic =0.1 mAdc, Ig=0)
Collector Cutoff Current IlcBO — 50 nAdc
(Ve =35 Vdc, Ig =0)
Emitter Cutoff Current IEBO — 50 nAdc
(Vep=3.0Vvdc, Ic=0)
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2N5209 2N5210

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) (Continued)

Characteristic Symbol | Min | Max | Unit |
ON CHARACTERISTICS
DC Current Gain hre —
(Ic =100 pAdc, VcE = 5.0 Vdc) 2N5209 100 300
2N5210 200 600
(Ic =1.0 mAdc, Vcg = 5.0 Vdc) 2N5209 150 —
2N5210 250 —
(Ic = 10 mAdc, Vg = 5.0 Vde)(1) 2N5209 150 —
2N5210 250 —
Collector—Emitter Saturation Voltage VCE(sat) — 0.7 Vdc
(Ic =10 mAdc, Ig = 1.0 mAdc)
Base—Emitter On Voltage VBE(on) — 0.85 Vdc

(Ic = 1.0 mAdc, Vcg = 5.0 mAdc)
SMALL-SIGNAL CHARACTERISTICS

Current—Gain — Bandwidth Product T 30 — MHz
(Ic =500 pAdc, Vcg = 5.0 Vdc, f =20 MHz)

Collector-Base Capacitance Cch — 4.0 pF
(Vcg =5.0Vdc, Ig=0, f=1.0 MHz)
Small-Signal Current Gain hfe —
(Ic =1.0 mAdc, Vcg = 5.0 Vdc, f = 1.0 kHz) 2N5209 150 600
2N5210 250 900
Noise Figure NF dB
(Ic =20 pAdc, Vcg = 5.0 Vdc, Rg = 22 kQ, 2N5209 — 3.0
f=1.0kHz) 2N5210 — 2.0
(Ic =20 pAdc, Vcg = 5.0 Vdc, Rg = 10 kQ, 2N5209 — 4.0
f=1.0kHz) 2N5210 — 3.0

1. Pulse Test: Pulse Width = 300 us, Duty Cycle = 2.0%.
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Figure 1. Transistor Noise Model
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2N5209 2N5210

NOISE CHARACTERISTICS
(VCE = 5.0 Vdc, Ta = 25°C)

NOISE VOLTAGE
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Figure 2. Effects of Frequency Figure 3. Effects of Collector Current
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Figure 4. Noise Current Figure 5. Wideband Noise Figure
100 Hz NOISE DATA
800 T T T T TTTTI il 20 \ f 14
200 |- BANDWIDTH=1.0 Hz Ic=10mA /T N / ,/
= i / /
s , /1 _ Zal
= 100 100 A 1/, 16 =10m 21 20mA7
(REINI 7/ o
2 30mA L g Il fomaf
3 50 LU / \/[ 4 ! n 12 /| 1.0 mA/
/ )
= 1.0mA 7 T ’ [ N\ /
W g il . L LA T AF
2 300 pA AN/ 4, w W /300 1 Y
= 2 T~ / [ 30 pA g 80 \ g / 7/l
= L /%/l = \\\ N d l/r
e 10 — At L X v 100 pA L
£ 70 HH 10 WA 40 N N 730 pA L
> . : NONY Y
50 [ BANDWIDTH = 1.0 Hz = s
30—t [ [ [[I] ol tin I ﬂ'

10 20 50 100 200 500 1k 2k 5k 10k 20k 50k 100k
Rg, SOURCE RESISTANCE (OHMS)

Figure 6. Total Noise Voltage
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Figure 7. Noise Figure
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2N5209 2N5210
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Figure 8. DC Current Gain
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Figure 9. “On” Voltages Figure 10. Temperature Coefficients
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Figure 11. Capacitance Figure 12. Current—-Gain — Bandwidth Product
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