MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Amplifier Transistors
NPN Silicon

2N5088
2N5089

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

COLLECTOR
3
2
BASE
1
EMITTER
MAXIMUM RATINGS

Rating Symbol 2N5088 | 2N5089 Unit

Collector—Emitter Voltage VCEO 30 25 Vdc

Collector—Base Voltage VcBO 35 30 Vdc

Emitter—Base Voltage VEBO 3.0 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 T3, Tstg —55to +150 °C

Temperature Range
THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient Roja® 200 °C/IW
Thermal Resistance, Junction to Case Reac 83.3 °C/W

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

Characteristic Symbol | Min | Max | Unit |
OFF CHARACTERISTICS
Collector—Emitter Breakdown Voltage(2) V(BR)CEO vdc
(Ic =1.0 mAdc, Ig = 0) 2N5088 30 —
2N5089 25 —
Collector—Base Breakdown Voltage V(BR)CBO Vdc
(Ic =100 uAdc, Ig = 0) 2N5088 35 —
2N5089 30 —
Collector Cutoff Current lcBO nAdc
(Vcp =20 Vdc, Ig =0) 2N5088 — 50
(Ve =15 Vdc, Ig=0) 2N5089 — 50
Emitter Cutoff Current IEBO nAdc
(VEB(off) = 3.0 Vdc, Ic = 0) — 50
(VEB(off) = 4.5 Vdc, Ic = 0) _ 100
1. Rgja is measured with the device soldered into a typical printed circuit board.
2. Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.
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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) 2N5088 300 900
2N5089 400 1200
(Ic =1.0 mAdc, Vcg = 5.0 Vdc) 2N5088 350 —
2N5089 450 —
(Ic = 10 mAdc, Vg = 5.0 Vdc)() 2N5088 300 —
2N5089 400 —
Collector—Emitter Saturation Voltage VCE(sat) — 0.5 Vdc
(Ic =10 mAdc, Ig = 1.0 mAdc)
Base—Emitter On Voltage VBE(on) — 0.8 Vdc

(Ic = 10 mAdc, VcEg = 5.0 Vdc)(2)
SMALL-SIGNAL CHARACTERISTICS

Current—Gain — Bandwidth Product T 50 — MHz
(Ic =500 pAdc, Vcg = 5.0 Vdc, f =20 MHz)

Collector-Base Capacitance Cch — 4.0 pF
(Ve =5.0Vvdc, I =0, f=1.0 MHz)

Emitter—Base Capacitance Ceb — 10 pF
(VEB=0.5Vdc, Ic =0, f=1.0 MHz)

Small-Signal Current Gain hfe —
(Ic =1.0 mAdc, Vcg = 5.0 Vdc, f = 1.0 kHz) 2N5088 350 1400

2N5089 450 1800

Noise Figure NF dB
(Ic =100 pAdc, Vcg = 5.0 Vdc, Rg = 1.0 kQ, 2N5088 — 3.0
f=1.0kHz) 2N5089 — 2.0

2. Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.
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Figure 1. Transistor Noise Model
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NOISE CHARACTERISTICS
(VCE = 5.0 Vdc, Ta = 25°C)

NOISE VOLTAGE
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Figure 6. Total Noise Voltage
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Figure 7. Noise Figure

Motorola Small-Signal Transistors, FETs and Diodes Device Data

2-49



2N5088 2N5089

4.0
s [T —
g ’ VCE=5.0V P L
: ~ 1050 o — =
: R R e
% T 25°C | e
= — ] I
Z 10 | —
<< + T
== -55°C J——=
5 07 = —
o [ [t
% 05 —
S 04 ]
1w 0.3
[T
=
0.2
0.01 0.02 0.03 0.05 0.1 0.2 0.3 0.5 1.0 2.0 3.0 5.0 10
Ic, COLLECTOR CURRENT (mA)
Figure 8. DC Current Gain
LOTTTTm -04
L Ty=25°C 5
08 . E -08
% 1 B
m gt
g _-"'"’— g LIQJ
S 06 VBE@VCE=50V1115 = w o -12 Vi
w L= W
o] 29O
= a O
3 04 B -16 TJ=25°Ct0125°C//
= 3E 4
= x A
L 1
0.2 < -20 .
u ) = ~rTTT[]| =55°Ct025°C
VeE(sa) @ Iofig =10 1 [T
0 -2.
0.01002 0050102 05 10 20 50 10 20 50 100 0.01002 0050102 05 10 20 50 10 20 50 100
Ic, COLLECTOR CURRENT (mA) Ic, COLLECTOR CURRENT (mA)
Figure 9. “On” Voltages Figure 10. Temperature Coefficients
¥
T— gy N 1 5 =
60 ST 1y=25°C = P
— S 300 N\
T ~_ ol [l NN ¢ ;3 N
5 40 g T Ceb NUN ib T
= ~ N 5 /
ld)J N N 2 200 y.
= 30 Cep g N % / \
£ TS 2
2 \\\ )
2 20 N |
S NN = \
% N[N 5 100
[
N\ \\ = 5ol Vee=s0v
10 N T o | Ty=25°C
08 3 gl | |
01 02 05 10 20 5.0 10 20 50 100 £ 1.0 20 30 50 7.010 20 30 50 70 100
VR, REVERSE VOLTAGE (VOLTS) Ic, COLLECTOR CURRENT (mA)
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