MAXIMUM RATINGS MPSAIS*
Rating Symbol Value Unit
Collector-Emitter Voltage Vi 45 Vdc
Collector-Base Volta VCEO 45 vd CASE 29-04, STYLE 1
| e c
, g €80 TO-92 (TO-226AA)
Emitter-Base Voltage VEBO 6.5 Vdc
Collector Current — Continuous ic 200 mAdc 3 Comectar
Total Device Dissipation @ Ta = 25°C Pp 625 mw
Derate above 25°C 5.0 mwW:<C 2
Total Device Dissipation @ Tg = 25°C Pp 18 Watts Base
Derate above 25°C 12 mw:°C 1
Operating and Storage Junction T3 Tsig -651t0 +150 °C 2 1 Em tter
Temperature Range 3
LOW NOISE TRANSISTOR
THERMAL CHARACTERISTICS
. " NPN SILICON
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient | Rgsal(1) 200 CW *This is a Motorola
- . designated preferred device.
Thermal Resistance, Junction to Case ReJc 833 °CwW
ELECTRICAL CHARACTERISTICS (Tp, = 25°C unless otherwise noted.)
Characteristic Symbol Min Typ Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage(2) V(BRICEQ 45 — — Vdc
{Ic = 10 mAdc, Ig = 0)
Coltector-Base Breakdown Voltage V(BRICBO 45 — — Vdc
(Ic = 100 pAdc, g = 0)
Emitter-Base Breakdown Voitage V(BR)EBO 85 — — Vdc
{lg = 10 pAdc, Ig = 0)
Collector Cutoff Current IcBo — 1.0 50 nAdc
{(Veg = 30 Vdc, Ig = 0)
ON CHARACTERISTICS({2)
DC Current Gain heg —
(I = 10 pAde, Vg = 5.0 Vdc) 400 580 —
{ic = 100 pAdc, Vgg = 5.0 Vdc) 500 850 —
{ic = 1.0 mAde, Vce = 5.0 Vdc) 500 1100 —
{ic = 10 mAdc, Vgg = 5.0 Vdc) 500 1150 1500
Coflector-Emitter Saturation Voltage VCE(sat) Vde
{Ic = 10 mAdc, Ig = 0.5 mAdc) - - 0.2
(Ic = 50 mAde, Ig = 5.0 mAdc) — 0.08 0.3
Base-Emitter On Voltage VBE{on) — 0.6 0.7 Vdc
(ic = 1.0 mAdc, Veg = 5.0 Vdc)
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product fr 100 160 — MHz
(g = 1.0 mAdc, Vgg = 5.0 Vdg, f = 100 MHz}
Collector-Base Capacitance Ceb — 1.7 3.0 pF
(Vep = 5.0Vdc, lg = 0,f = 1.0 MHz)
Emitter-Base Capacitance Ceb — 5.6 6.5 pF
(VEB = 0.5 Vde, I = 0, f = 1.0 MHz)
Noise Figure NF dB
{ic = 100 pAde, Vg = 5.0 Vde, Rg = 10 k0, f = 1.0 kHa) - 0.5 1.5
{ic = 100 pAdc, VoE = 5.0 Vde, Rg = 1.0 k2, f = 100 Hz) — 4.0 —
Equivatent Short Circuit Noise Voltage VT — 85 —_— AT
(Ic = 100 pAdc, Vg = 5.0 Vdc, Rg = 1.0 ki}, f = 100 Hz)

(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%.

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES

2-320




MPSA18

FIGURE 1 — TRANSISTOR NOISE MODEL
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FIGURE 4 — NOISE CURRENT
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FIGURE 2 - EFFECTS OF FREQUENCY
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FIGURE 3 - EFFECTS OF COLLECTOR CURRENT
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VT, TOTAL NIISE VOLTAGE inV)

V. VOLTAGE (vOLTS)

MPSA18

100 Hz NOISE DATA
FIGURE 6 - TOTAL NOISE VOLTAGE FIGURE 7 - NOISE FIGURE
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FIGURE 8 — DC CURRENT GAIN
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C CAPACITANCE (pf)

MPSA18

FIGURE t1 - CAPACITANCE FIGURE 12 — CURRENT-GAIN-BANDWIDTH PRODUCT
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