MOTOROLA SC {XSTRS/R F1Z b
6367254 MOTOROLA SC (XSTRS/R F)
MAXIMUM RATINGS
2N2060
Rating Symbol | 2N2223,A | 2N2480 | 2N2480A | Unit
Collector-Emitter Voltage VCEO 60 40 40 Vde
Collector-Emitter Voltage VCER 80 = - Vde
Collector-Base Voltage VcBO 100 75 80 Vdc
Emitter-Base Voltage VEBO 7.0 5.0 5.0 Vdc
Collector Current — Continuous ic 500 mAdc
All Dle
One Die Equal Power
Total Device Dissipation Pp
@Ta = 25°C mwW
2N2060,A 0.5 0.6
2N2223,A 0.5 0.6
2N2480,A 0.3 0.6
Darate above 26°C mwrC
2N2080,A 2.86 3.43
2N2223,A 2.86 343
2N2480,A 1.72 343
Total Device Disslpation Pp
@T¢ = 25°C Watts
2N2060.A 15 3.0
2N2223.A 1.6 3.0
2N2480,A 1.0 2.0
Derate above 25°C mw/rC
2N2060,A 8.6 17.2
2N2223,A 9.1 114
2N2480,A 6.7 1.4
Operating and Storage Junction | T, Tstg —65to +200 °C
Temperature Range

ey

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)
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Refer to MD2218 for graphs.

| Characteristic Symbol Min Max Unit ]
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage(1) VCER(sus) 80 — Vde
{lc = 100 mAdc, Rgg < 10 ohms) 2N2060, 2N2223, 2N2223A
Collector-Emitter Sustaining Voltage(1) VCEO(sus) Vdc
{lc = 20 mAdc, Ig = 0) 2N2480A 40 —
{lc = 30 mAdg, Ig = 0) 2N2060, 2N2223, 2N2223A 60 —
Collector-Base Breakdown Voltage V(BRICBO Vde
{Ic = 100 pAdc, g = 0} 2N2060, 2N2223, 2N2223A 100 —_
2N2480A* 80 —
Emitter-Base Breakdown Voltage V(BR)EBO Vde
(Ig = 100 pAdc, ic = 0} 2N2060, 2N2223, 2N2223A 7.0 —
2N2480A 6.0 —_
Collector Cutoff Current IcBO pAdc
{VcB = 30 Vdc, Ig = 0, Tp = 150°C) 2N2480A - 15
{Vcg = 60 Vdc, Ig = 0) 2N2480A - 0.02
(Vcg = 80 Vdc, Ig = 0) 2N2060 —_ 0.002
2N2223, 2N2223A —_ 0.01
{(Vcg = 80 Vdc, Ig = 0, T4 = 150°C) 2N2060 — 10
2N2223, 2N2223A —_ 15
Emitter Cutoff Current IEBO nAdc
(VBg = 5.0 Vdc, Ic = 0} 2N2060 — 2.0
2N2223, 2N2223A — 10
2N2480A — 20
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ELECTRICAL CHARACTERISTICS (continued) (TA = 26°C unless otherwise noted.)
| Characteristic | Symbol Min I Max ‘ Unit I
ON CHARACTERISTICS
DC Current Gain hrg —
{Ic = 10 pAdc, Vg = 5.0 Vdo) 2N2060 26 75
2N2223, 2N2223A 15 —
{lc = 100 pAdc, Vcg = 5.0 Vdc} 2N2060 30 90
2N2223, 2N2223A 25 150
2N2480A 35 —_
{lc = 1.0 mAde, V¢ = 5.0 Vdc) 2N2060 40 120
2N2480A 50 200
{Ic = 10 mAde, Vcg = 5.0 Vdc} 2N2060 50 150
2N2223, 2N2223A 50 200
Collector-Emitter Saturation Voltage VCE(sat) Vde
{ic = 50 mAdc, I3 = 5.0 mAdec} 2N2060A - 0.6
2N2060, 2N2223, 2N2223A, 2N2480A —_ 1.2
Base-Emitter Saturation Voltage VBE(sat) - 0.9 Vde
{ic = 50 mAdc, Ig = 5.0 mAdc} 2N2060, 2N2223, 2N2223A, 2N2480A
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product fr MHz
{lc = 50 mAdc, Vcg = 10 Vdc, 2N2223, 2N2223A, 2N2480A 50 —_
f = 20 MHz2) 2N2060 60 —_ .
Output Capacitance Cobo pF !
(Ve = 10 Vde, Ig = 0, f = 1.0 MHz) 2N2060, 2N2060A, 2N2223, 2N2223A — 15
2N2480A - 18
Input Capacitance Cibo — 85 pF
(Vgg = 0.5 Vdc, Ic = 0, f = 1.0 MHz) 2N2060, 2N2223A, 2N2480A
Input impedance . hie ohms
{ic = 1.0 mAdc, Vg = 5.0 Vde, 22060 1000 4000
f = 1.0 kHz) 2N2480A 1000 5000
input iImpedance hip ohms
{Ic = 1.0 mAdc, VCB = 5.0 Vdc, 2N2060, 2N2223, 2N2223A 20 30
f = 1.0 kHz) 2N2480A 20 35
Voltage Feedback Ratio firp — 3.0 X 10-4
. {ic = 1.0 mAdc, Vg = 5.0 Vdc,
f = 1.0 kH2) 2N2223, 2N2223A
Small-Signal Current Gain hte -_ !
{ic = 1.0 mAde, VcE = 5.0 Vdc, 2N2060 50 150
f = 1.0 kHz) 2N2223, 2N2223A 40 200
! 2N2480A 50 300
Qutput Admittance Nog — 16 pmhos
(ic = 1.0 mAdc, Vg = 5.0 Vdc,
f =1.0kHz) 2N2060, 2N2480A
Qutput Admittance hob — 0.5 pmhos
(Ic = 1.0 mAde, VcB = 5.0 vde,
f = 1.0 kHz) 2N2223, 2N2223A
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ELECTRICAL CHARACTERISTICS (continued) (Ta = 25°C unless otherwise noted.)

Characteristic Symbol Min Max Unit
Noise Figure NF dB
(¢ = 0.3 mAdc, Vg = 10 Vdc,
Rg = 5109,
f = 1.0 kHz, BW = 1.0 Hz} 2N2480A — 8.0
(lc = 0.3 mAdc, Vgg = 10 Vdc,
Rg = 510 Q,
f = 1.0 kHz, BW = 200 Hz) 2N2060 — 8.0
(Ic = 0.3 mAdc, Vce = 10 Vde,
Rg = 1.0kq,
f = 1.0 kHz, BW = 15.7 kHz)(2) — 8.0
MATCHING CHARACTERISTICS
DC Current Gain Ratio(3) hre1/hFg2 —
{Ic = 100 pAdc, Vcg = 5.0 Vdc) 2N2060, 2N2223A 0.9 1.0
2N2223, 2N2480A 0.8 1.0
{ic = 1.0 mAdc, Vg = 5.0 Vde) 2N2060 0.9 1.0
2N2480 0.8 1.0
Base-Emitter Voltage Differential VBe1-VBE2| mVdc
(ic = 100 pAdec, Vg = 5.0 Vdc) 20N2060, 2N2223A, 2N2480A - 5.0
2N2223 - 156
{ic = 1.0 mAdc, Vgg = 5.0 Vdc) 2N2060, 2N2060A, 2N2480A — 5.0
2N2480 —_ 10
Base-Emitter Voltage Differential Change Due to Temperature A(VBE1-VBE2) puvrc
{Ic = 100 pAdc, Vcg = 5.0 Vdc, AT
TA = —55°Cto +125°C) 2N2060 - 10
2N2223, 2N2223A —_ 25
2N2480A —_ 15
{1) Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.
(2) Amplifier; 3.0 dB points at 26 Hz and 10 kHz with a roll-off of 6.9 dB per octave.
{3) The lowest hgg reading is taken as hggq for this ratio.
FIGURE 1 — DC CURRENT GAIN versus COLLECTOR CURRENT FIGURE 2 — “ON” VOLTAGES
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