MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

Quad General Purpose

Transistors
NPN Silicon

MAXIMUM RATINGS

MPQ2222
MPQ2222A*

*Motorola Preferred Device

CASE 64606, STYLE 1

Rating Symbol | MPQ2222 | MPQ2222A | Unit TO-116
Collector—Emitter Voltage VCEO 30 40 Vdc
Collector—Base Voltage VcBO 60 Vde
Emitter—Base Voltage VEBO 5.0 Vde
Collector Current — Continuous Ic 500 mAdc
Each Total
Transistor Device
Total Device Dissipation @ Tp = 25°C Pp 0.65 19 Watts
Derate above 25°C 5.2 16.2 mwW/°C
Operating and Storage Junction TJ, Tstg -55 to +150 °C
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient RgJA 66 °C/W
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic Symbol Min Max | Unit |
OFF CHARACTERISTICS
Collector—Emitter Breakdown Vottage(1) V(BR)CEO Vdc
(I = 10 mAde, ig = 0) MPQ2222 40 —
: MPQ2222A 40 —
Collector—Base Breakdown Voltage V(BR)CBO Vde
(Ic = 10 uAdc, Ig = 0) MPQ2222 60 —
MPQ2222A 75 —
Emitter—Base Breakdown Voltage V(BR)EBO Vde
(Ig = 10 pAde, Ig = 0) MPQ2222 5.0 —
MPQ2222A 6.0 -
Collector Cutoff Current IcBO nAdc
(Ve =50 Vdc, Ig=0) MPQ2222 — 50
(VeR = 60 Vde; Ig = 0) MPQ2222A L 10}
Emitter Cutoff Current IEBO — 100 nAdc
(VEB=3.0Vdc, Ic =0)

1. Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.

Preferred devices are Motorola recommended choices for future use and best overall value.



MPQ2222 MPQ2222A

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

Mn | Max |

- Characteristic Symbol | Unit —I
ON CHARACTERISTICS
DC Current Gain(1) hFE —
(Ic =100 pAde, VoE = 10 Vde) MPQ2222A 35 —
(Ic = 1.0 mAde, VoE = 10 Vde) MPQ2222A 50 —
(I = 10 mAdc, Vg = 10 Vdc) MPQ2222,A 75 -
(Ic = 150 mAdc, Vg = 10 Vdc) MPQ2222,A 100 300
(Ic = 300 mAdc, VoE = 10 Vde) MPQ2222 , 30 -
(Ic = 500 mAdc, Vg = 10 Vde) MPQ2222A 40 —
Collector—Emitter Saturation Voltage VCE(sat) " Vde
(Ic = 150 mAdc, Ig = 15 mAdc) MPQ2222 — 0.4
: MPQ2222A — 0.3
(Ic = 300 mAdc, Ig = 30 mAdc) MPQ2222 — 1.6
(Ic = 500 mA, I = 50 mA) MPQ2222A — 1.0
Base~Emitter Saturation Voltage VBE(sat) Vde
(Ic = 150 mAdc, Ig = 15 mAdc) MPQ2222 - 1.3
MPQ2222A 0.6 1.2
(Ic = 300 mAdc, Ig = 30 mAdc) MPQ2222 - 2.6
(Ic =500 mA, Ig = 50 mA) MPQ2222A — 2.0
SMALL-SIGNAL CHARACTERISTICS
Current—Gain — Bandwidth Product(1) fr 200 - MHz
(Ic = 20 mAdc, VGE = 20 Vde, f = 100 MHz) )
Output Capacitance (Vo = 10 Vde, IE =0, f = 1.0 MHz) Cobo — 8.0 - pF
Input Capacitance (VER.= 0.5 Vde, I =0, f = 1.0 MHz) Cibo — 30 pF
SWITCHING CHARACTERISTICS )
Tumn—On Time ton — 35 ns
(Ve =30 Vde, VBE(off) = -0.5 Vdc,
I = 150 mAdc, Ip1 = 15 mAdc) MPQ2222A
Tun-Off Time toif — 285 ns
(Voo = 30 Vdc, I =150 mAdc,
gt =Iga = 15 mAdc) MPQ2222A
1. Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.
DUTY CYCLE =2.0%
GENERATOR RISE TIME <2.0 ns +30V +30V
PW <200 s < ~100ps

DUTY CYCLE = 2.0%

99V

SCOPE

— Rin > 100 k ohms
Cin <12 pF
RISETIME<5.0ns

Figure 1. Delay and Rise Time
Equivalent Test Circuit

<5.0ns
+16.2V

138V SCOPE
~500 us ﬁ |+ Rjg = 100 k ohms
30V Enehe
RISE TIME <5.0 ns

Figure 2. Storage Time and Fall Time
Equivalent Test Circuit




MPQ2222 MPQ2222A

hpg, DC CURRENT GAIN (NORMALIZED)

V, VOLTAGE (VOLTS)

NF, NOISE FIGURE (dB)
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Figure 4. “ON” Voltages Figure 5. Temperature Coefficients
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Figure 6. Frequency Effects

Rs, SOURCE RESISTANGE {k OHMS)

Figure 7. Source Resistance Effects



f1, CURRENT-GAIN - BANDWIDTH PRODUGCT (MHz)

t, TIME (ns)

tg.tj, STORAGE AND FALL TIME (ns)
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Figure 8. Current-Gain — Bandwidth Product Figure 8. Capacitances
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Figure 12. Turn-Off Behavior Figure 13. Turn-Off Behavior



MPQ2222 MPQ2222A

GENERATORRISE TIME< 2.0ns
PW <200 ns
0V 0V
DUTY CYCLE = 2.0% ¥ RISETIME<30% !
DUTY CYCLE = 2.0%
SCOPE +16zv SGOPE
Rin > 100 k ohms Rin > 100 k ohms
99V Cin<12pF 0— e Cin<12pF
RISE TIME <50 ns RISE TIME <5.0 ns
> 200 ng =
o—l—— -138V
=30V
Figure 14. Delay and Rise Time Figure 15. Storage Time and Fall Time

Equivalent Test Circuit Equivalent Test Circuit



