MAXIMUM RATINGS

MPS2222,A*

Rating Symbol |MPS2222|MPS2222A| Unit CASE 29-04, STYLE 1
Collector-Emitter Voltage VCEQ 30 40 Vde TO-92 (TO-226AA)
Collector-Base Voltage VeBO 60 75 Vde

- 3 Collector
Emitter-Base Voltage VEBQ 5.0 6.0 Vdc .
Collector Current — Continuous Ic 600 mAdc
2
Total Device Dissipation @ Tp = 25°C Pp 625 mw Base
Derate above 25°C 5.0 | mW/rC
Total Device Dissipation @ Tg = 25°C Pp 1.5 Watts 1 Emitter
Derate above 25°C 12 mwW/C
Operating and Storage Junciion TJ: Tstg -55t0 +150 °C
Temperature Range GENERAL PURPOSE
TRANSISTORS
THERMAL CHARACTERISTICS ]
Characteristic Symbol Max Unit NPN SILICON
Thermal Resistance, Junction to Ambient Rga 200 W AMPS2222A is a Motorola
Thermal Resistance, Junction to Case RaJc 83.3 *CIW designated preferred device.
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)
| Characteristic | Symbol ] Min Max Unit
OFF CHARACTERISTICS
Coliector-Emitter Breakdown Voltage V(BR)CEQ Vde
{Ic = 10 mAdc, Ig = 0) MPS2222 30 —
MPS2222A 40 —
Collector-Base Breakdown Voltage V(BRICBO Vdc
{ic = 10 uAdc, Ig = 0) MPS2222 60 -
MPS2222A 75 —
Emitter-Base Breakdown Voltage V(BR)EBO Vdc
{lg = 10 pAdc, Ic = 0) MPS2222 5.0 —
MPS2222A 8.0 —
Collector Cutoff Current ICEX — 10 nAdc
{Vcg = 60 Vdc, VEB{off) = 3.0 Vdc) MPS2222A
Collector Cutoff Current lceo nAdc
{VeB = 50 Vde, Ig = 0) MPS2222 — 0.01
{Vcg = 60 Vdc, [g = 0) MPS2222A — 0.01
{Vgg = 50 Vde, Ig = 0, Ta = 125°C) MPS2222 — 10
(Vcp = 50 Vde, I = 0, Tp = 125°C) MPS2222A — 10
Emitter Cutoff Current IEBO — 100 nAdc
(VEB = 3.0 Vdc, I = 0) MPS2222A
Base Cutoff Current IBL —_ 20 nAdc
{Vce = 60 Vdc, VEB(off) = 3.0 Vdc) MPS2222A
ON CHARACTERISTICS
DC Current Gain hFE —
{lg = 0.1 mAdc, Vog = 10 Vdc) 35 —_
{lc = 1.0 mAdc, Veg = 10 Vdc) 50 —
{lc = 10 mAdc, Vgg = 10 Vdc} 75 —
{lc = 10 mAdc, Vg = 10 Vde, Tp = —585°C) MPS2222A only 35 —_
{lc = 150 mAdc, Vcg = 10 Vdci(1) 100 300
{lc = 150 mAdc, Vg = 1.0 Vdc)(1) 50 —
{lc = 500 mAdc, VCg = 10 Vdc)(1) MPS2222 30 —
MPS2222A 40 —
Collector-Emitter Saturation Voltage{1} VCE(sat) Vde
{lc = 150 mAdc, Ig = 15 mAdc) MPS2222 — 0.4
, MPS2222A —_ 0.3
{lc = 500 mAdc, Ig = 50 mAdc) MPS2222 — 1.6
MPS2222A —_ 1.0
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ELECTRICAL CHARACTERISTICS (continued) (T = 25°C unless otherwise noted.)

MPS2222, A

Characteristic Symbol Min Max Unit
Base-Emitter Saturation Voltage(1) VBE(sat} Vdc —
{lc = 150 mAdc, fg = 15 mAdc} MPS2222 — 1.3
MPS2222A 0.6 12
{ic = 500 mAdg, Ig = 50 mAdc) MPS2222 - 2.6
MPS2222A — 2.0
SMALL-SIGNAL CHARACTERISTICS o
Current-Gain — Bandwidth Product(2) ) fT MHz
{lc = 20 mAdc, VgE = 20 Vdc, f = 100 MHz) MPS2222 250 —
MPS2222A 300 — -
Output Capacitance Cobo — 8.0 pF
(Vg = 10Vdg, Ig = 0, f = 1.0 MHz)
Input Capacitance Cibo pF
(VEB = 0.5 Vdc, Ig = 0, f = 1.0 MHz) MPS2222 _— 30
MPS2222A — 25
Input Impedance . hje kQ
{lc = 1.0 mAdc, Vg = 10 Vde, f = 1.0 kHz) MPS2222A 2.0 8.0
{Ic = 10 mAdc, Vcg = 10 Vdg, f = 1.0 kHz) MPS2222A 0.25 1.256
Voltage Feedback Ratio hre X 10-4
{ic = 1.0 mAdg, VCg = 10 Vdc, f = 1.0 kHz) MPS2222A — 8.0
{Ic = 10 mAdc, Vg = 10 Vdc, f = 1.0 kHz) MPS2222A — 4.0
Small-Signal Current Gain ’ hfe -
ic = 1.0 mAdc, Vg = 10 Vde, f = 1.0 kHz) MPS2222A, 50 300
fic = 10 mAdc, Vgg = 10 Vde, f = 1.0 kHz) MPS2222A 75 375
Output Admittance - hoe umhos
(ic = 1.0 mAdc, Vcg = 10 Vde, f = 1.0 kHz) MPS2222A 5.0 35
{ic = 10 mAdc, Vgg = 10 Vde, f = 1.0 kHz) MPS2222A 25 200
Collector Base Time Constant tb'Ce — 150 ps
(g = 20 mAdc, Vo = 20 Vde, f = 31.8 MHz) MPS2222A
Noise Figure NF — 4.0 dB
{ic = 100 pAdc, Vo = 10 Vde, Rg = 1.0 ki, f = 1.0 kHz) MPS22224,
SWITCHING CHARACTERISTICS MPS2222A only
Delay Time (Vce = 30 Vdc, VBg(off) = —0.5 Vde, td — 10 ns
Rise Time Ic = 150 mAdc, Ig1 = 15 mAde) {Figure 1) t - 25 ns
Storage Time (Voo = 30 Vde, Ic = 150 mAde, tg — 225 ns
Fall Time IB1 = Ig2 = 15 mAdc) (Figure 2) tf _ 80 ns

{1} Pulse Test: Pulse Width =< 300 us, Duty Cycle < 2.0%.
(2) fT is defined as the frequency at which |hgg| extrapolates to unity.

SWITCHING TIME EQUIVALENT TEST CIRCUITS
FIGURE 1 — TURN-ON TIME
+30 v

FIGURE 2 ~ TURN-OFF TIME

— |<— 1.0 to 100 us, DUTY —>| |<—1.u t0 100 s, DUTY
*16 V CYCLE ~ 2%. BV ﬁ| — CYCLE = 2%
3
[+} H 1] v .
J - \ T T
-2V 1Cg* <10 pF -14 Vv - }Cs‘<1ODF
"I [+ <2ns —-nd : - ’-—< 2008 1N914 —d
Scope Rise Time < 4 ns

*Total shunt capacitance of tast jig,
connactors, and oscilloscope.
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MPS2222, A

FIGURE 3 ~ DC CURRENT GAIN
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MP$S2222, A

Ic, COLLECTOR CURRENT {mA)
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MAXIMUM RATINGS

MPS2369,A*

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

Rating Symbol Value Unit ) ] ]
Collector-Emitter Voltage VCEO 15 Vde 3 Collector
Collector-Emitter Voltage VCES 40 Vdc
Collector-Base Voltage VCBO 40 Vde Y 2
Emitter-Base Vbltage VEBO 45 Vde Base
Collector Current — Continuous I 200 mAdc 1 / VE
S itt
Total Device Dissipation @ Tz = 25°C Pp 625 mwW 2 3 mier
Derate above 25°C ] 5.0 mWrC
QOperating and Storage Junction TJ, Tstg | —55to +150 °C
amporature Rangs SWITCHING TRANSISTORS
NPN SILICON
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit *MPS2369A is a Motorola
Thermal Resistance, Junction to Ambient Rasa 200 C/W designated preferred device.
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)
Characteristic Symbol Min Typ Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage(1) V(BRICEO 15 —_ e Vdc
{lc = 10 mAdc, Ig = 0} MPS2369A
Collector-Emitter Breakdown Voltage V{(BR)CES 40 — — Vde
{lc = 10 pAdc, Vg = 0} MPS2369,A
Collector-Base Breakdown Voltage V(BRICBO 40 — — Vde
{lg = 10 pAdc, Ig = 0) MPS2368,A
Emitter-Base Breakdown Voltage V(BRIEBO 45 — _ Vdc
(lg = 10 puAdc, Ic = 0) MPS2369,A
Collector Cutoff Current leso phAde
(VcB = 20 Vdc, Ig = 0) - —_ 04
(Ve = 20Vde, Ig = 0, Tp = 125°C) MPS2369,A — — 30
Collector Cutoff Current Ices —_ —_ 04 pAde
{VcE = 20 Vde, VB = 0) MPS2369,A
ON CHARACTERISTICS
DC Current Gain(t) hre —_—
{(lc = 10 mAdc, Vgg = 1.0 V) B MPS2369A — — 120
{Ic = 10 mAdc, Vcg = 1.0 Vde, TA = —55°C) MPS2369 20 —_ —
{lc = 10 mAdc, Vcg = 1.0 Vdc) MPS2369 40 — 120
(lc = 10 mAdc, VgE = 0.35 Vdc) MPS2369A 40 —_ —
{lc = 10 mAdc, Vgg = 0.35 Vde, Ta = —55°C) MPS2369A 20 —_ —
{Ic = 30 mAdc, VGE = 0.4 Vdc} MPS2369A 30 —_ —
{lc = 100 mAdec, VCg = 2.0 Vdc) MPS2369 20 — —
{lc = 100 mAde, Ve = 1.0 Vdc) MPS2369A 20 — _
Collector-Emitter Saturation Voitage(1) VCE(sat) Vdc
{ic = 10 mAdc, Ig = 1.0 mAdc) MPS52369 — — 0.25
(Ic = 10 mAde, Ig = 1.0 mAdc) MPS2369A — - 0.20
(lc = 10 mAdc, Ig = 1.0 mAdc, Ta = +125°C) MPS2369A — — 0.30
(lg =30 mAdg, Ig = 3.0 mAdc) MPS2369A — — 0.25
{lc = 100 mAdg, Ig = 10 mAdc) MPS2389A — — 0.50
Base-Emitter Saturation Voltage(1) VBE(sat) Vde
(Ic = 10 mAdc, ig = 1.0 mAdc) MPS2369 0.7 — 0.85
(lc = 10 mAdc, Ig = 1.0 mAdc, Ta = +125°C) MPS2369A 0.5 — —
(Ic = 10 mAdc, Ig = 1.0 mAde, TA = —55°C) MPS2369A — — 1.02
(lc = 30 mAdg, Ig = 3.0 mAdc) MPS2369A — — 1.15
{lc = 100 mAdc, Ig = 10 mAdc) MPS2369A — —_ 1.60

{1) Pulse Test: Pulse Width =< 300 us, Duty Cycle < 2.0%.
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MPS2369,A

ELECTRICAL CHARACTERISTICS {(Continued) (T4 = 25°C unless otherwise noted.)

] Characteristic Symbol Min Typ Max | unit |
SMALL-SIGNAL CHARACTERISTICS o - B ,
Output Capacitance Cobo — —_ 4.0 pF
(VCR = 5.0 Vde, Ig = 0,f = 1.0 MHz) MPS2369,A
Small Signal Current Gain hfe 5.0 — — —

(ic = 10 mAdc, VG = 10 Vde, f = 100 MHz)  MPS2369,A
SWITCHING CHARACTERISTICS

Storage Time ' tg — 5.0 13 ns
{lg1 = Ig2 = Ic = 10 mAdc) (Figure 3) MPS2369,A

Turn-On Time ton —_ 8.0 12 ns
{Vec = 3.0 Vdc, Ic = 10 mAdc, Ig1 = 3.0 mAdc)
(Figure 1) MPS2369,A

Turn-Off Time toff — 10 18 ns
(Vee = 3.0 Vdc, Ig = 10 mAdc, Ig1 = 3.0 mAdc,
Ig2 = 1.6 mAdc) (Figure 2) - MPS2369,A

FIGURE 1 — top CIRCUIT
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FIGURE 2 — togf CIRCUIT

—d 1) 30V

+10.78V —,

L—<1.0 ns . -d Cg* < 40pF

PULSE WIDTH {t7} = 300 ns =
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FIGURE 3 — STORAGE TEST CIRCUIT
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*TOTAL SHUNT CAPACITANCE OF TEST JIG AND CONNECTORS,
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