
212291, 212292 
212293 

(GERMANIUM) 

PNP GERMANIUM POWER SWITCHING 
TRANSISTORS 

· .. designed for fast switching applications requiring low saturation 
voltage and excellent collector·emitter sustaining voltage capability. 

• Alloy·Diffused Epitaxial Construction 

• Low Saturation Voltages-
VCE(sat) = 0.5 Vdc@ IC = 5.0 Adc 
VSE(sat) = 1.0 Vdc@ IC = 5.0 Adc 

MAXIMUM RATINGS 

Rating Svmbol 2N2291 

*Collector-Emitter Voltage VCEO 30 

.Collector-Base Voltage VCS 40 

·Emitter-Base Voltage VES -
.Cbllector Current - Continuous Ie -
-Base CUrrent - Continuous IS -
T~ra:~::v,:;;~ong TC=25"C PD --=-

2N2292 2N2293 

50 70 

80 120 

1.5 -
10 -
3.0 -
70 -0.83 -

-Operating and Storage Junction TJ.Tstg - -65 to +110-
Temperature Range 

THERMAL CHARACTERISTICS 

Characteristic Max 
Thermal Resistance, Junction to Case 1.2 

-Jndicates JEDEC Registered Data. 

FIGURE 1 - SUSTAINING VOLTAGE TEST CIRCUIT 
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PNP ADE GERMANIUM 
POWER TRANSISTORS 
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70 WATTS 

1.171 
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2N2291 thru 2N2293 (continued) 

ELECTRICAL CHARACTERISTICS (T c = 25"C unless otherwise noted) 

Characteristic Symbol Min 

OFF CHARACTERISTICS 

Collector-Emitter Breakdown Voltage BVCEO 
(Ic = 100 mAdc, IB = 0) 2N2291 30 

2N2292 50 
2N2293 70 

'Collector-Emitter Sustaining Voltage (See Figure I) VCE(sus) 
'(IC = 500 mAde) 2N2291 30 

2N2292 50 
2N2293 70 

"(IC = 5.0 Ade) 2N2291 25 
2N2292 50 
2N2293 70 

'Collector-Emitter Breakdown Voltage BVCER 
(IC = 50 mAde, RBE = 100ohms) 2N2291 40 

2N2292 80 
2N2293 120 

'Collector Cutoff Current ICEO 
(VCE = 15 Vdc, IB = 0) 2N2291 -
(VCE = 25 Vdc, IB = 0) 2N2292 -
(VCE = 35 Vde, IB = 0) 2N2293 -

'Collector Cutoff Current ICEX 
(VCE = 40 Vdc, VBE(off) = 0.1 Vdc, TC = 100"C) 2N2291 -
(VCE = 80 Vde, VBE(off) = 0.1 Vdc, TC = 100"C) 2N2292 -
(VCE = 120 Vdc, VBE(off) = 0.1 Vdc, TC = 100"C) 2N2293 -

Collector Cutoff Current ICBO 
*(V CB = -2.0 Vde, IE = 0) All Types -
'(V CB = 40 Vde, IE = 0) 2N2291 -
'(V CB = 80 Vde, IE = 0) 2N2292 -
,(V CB = 120 Vde, IE = 0) 2N2293 -

Emitter Cutoff Currenl lEBO 
(VEB = 1. 5 Vdc, IC = 0) -

ON CHARACTERISTICS 
*DC Current Gain hFE 

(IC = 2.0 Adc, VCE = 5.0 Vdc) 40 

(Ic = 5.0 Adc, VCE = 2.0 Vdc) 50 

Collector-Emitter Saturation Voltage V CE(sal) 
(IC = 5.0 Adc, IB = 0.5 Adc) -

* Base-Emitter Saturation Voltage VBE(sal) 
(IC = 5.0 Adc, IB = 0.5 Adc) -

SMALL·SIGNAL CHARACTERISTICS 

*Small-Signal Current Gain hfe 
(IC = 0.5 Adc, V CE = 14 Vdc, f = 1. 0 kHz) 50 

(IC = 0.5 Adc, VCE = 6.0 Vdc, f = 30 kHz) 15 

SWITCHING CHARACTERISTICS 
Rise Time I r -

storage Time 
(IC = 5.0 Adc, IB1 = IB2 = 0.5 Adc) 

t -s (See Figure 2) 
Fall Time If -

'IndIcates JEDEC RegIstered Data. 
"Motorola guarantees this data in addition to the JEDEC Registered Data Shown. 

FIGURE 2 - SWITCHING TIME TEST CIRCUIT 
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