
2N5193 thru 2N5195 (SILICON) 

MJE5193 thru MJE5195 

SILICON PNP POWER TRANSISTORS 
... for use in power amplifier and switching circuits, - excellent safe 
area limits. Complement to NPN 2N5190, 2N5191, 2N5192 and 
MJE5190, MJE5191, MJE5192. 

"MAXIMUM RATINGS 

Rating 

CoUector-Emltter Voltage 

CollectCH"-Base Voltage 

Emitter-Base Voltage 

Collector Current 

Base Current 

Total Device Dlsslpatlon@Tc" 2SoC 
Derate above 2SoC 

Operating and Storage Junction 
Temperature Range 

THERMAL CHARACTERISTICS 

Charactanstlc 

Thermal Resistance, Junction to Case 

Svmbol 

VCEO 

Ve8 

VEB 

Ie 

'B 

Po 

TJ. Tstg 

~~n1;l I J~n~~ I ~~f5Jr:5 
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40 j 60 j 80 

'.0 
_--40 

10 

2NSl93 I MJE5193 
S,me.! Slone! 

40 I 60 
320 4BO 

---65to+150 

"ELECTRICAL CHARACTERISTICS (TC = 25°C unless otherWise notedl 

Olaractenstic I Symbol I • Min Max 

OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage (11 VCEO/sus) 
(lC"'01 Adc, IS=OJ 2N5193, MJE5193 40 

2N5194, MJE5194 60 
2NS19S, MJE5195 80 

Collector Cutoff Current ICEO 
(VCE = 40 Vde.iB = 01 2N5193. MJE5193 10 
(VCE = 60 Vdc. 'S = 01 2N5194. MJE5194 10 
(VCE = 80 Vdc. IS = OJ 2N5195. MJE5195 1.0 

Collector Cutoff Current 'CEX 
(VCE '" 40 Vdc. VSE(offl = 15 Vdc) 2N5193. MJE5193 01 
(VCE = 60 Vdc. VBE(off) = 1.5Vdc) 2N5194, MJES194 01 
(VCE = 80 Vde, VBE(off) = 1 5Vdc,l2N5195, MJE5195 01 
(VCE "" 40 Vd(.. VSE(off) -= 1 5 Vdc, 2N5193, MJE5193 20 

TC" 1250Cl 
(VCE '" 60 Vde. VBE(offl = 1 5Vde. 2N5194. MJE5194 2.0 

TC = 12S0C) 
(Vce = 80 Vde. VBE(offl = 1 5 Vde. 2N5195, MJE5195 2.0 

TC = 125°C) 

Collector Cutoff Current 'CBO 
(VCB'" 40 Vde.le '" a) 2N5193, MJE5193 01 
(VeB" 60 Vde.IE = 0) 2N5194. MJE5194 01 
(VeB .. so Vde, Ie ., 0) 2N5195. MJE5195 0.1 

Emitter Cutoff Current lEBO 
(VSE =t 5.0 Vde. IC .. 0) 10 

ON CHARACTERISTICS 

DC Current Gem (1 J hFE 
(lC = 1.5 Ade. VCE .. 2.0 Vdcl 2N5193. MJE5193, 2. 100 

2N5194. MJE5194. 
2N5195. MJE5195 20 80 

(Ie" 4 0 Ad<:. VCE = 2 0 Vdcl 2N5193. MJE5193, 10 
2N5194. MJE5194. 
2N5195. MJE5195 7.0 

Collector-Emitter Saturation Voltaga (1) VCE(sat) 
(Ie'" 1.5Adc.'B =0 15 Adc) 0.6 
lie" 4.0 Adc, '8 = 1_0 Ade) 12 

Basa-Emltter On VoltllgB! (II VBE(oni 
(Ie" 1.5 Adc, VCE • 2.0 Vdcl 12 

DYNAMIC CHARACTERISTICS 

Current-Gam-Bandwidth Product 
lie "'.OAde, Vee.'" 10Vdc, f '" 1.0MHzI 

• Indicates JEOEC Regllgred OM. for 2N5193 S.rkls. 

(1 I Pull. Tnt· Pul .. WidthS 3OO~ .. OlottV Cycl.'S'2.0". 
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Unit 

Vd, 

Vd, 

Vd, 

Ad, 

Ad, 

Watts 
mW/oC 

"c/W 

Vd, 

mAde 

mAde 

mAde 

mAd' 

Vd, 

Vd, 

4AMPERE 
POWER TRANSISTORS 

SILICONPNP 

40-80 VOLTS 
40 and 60 WATTS 

STYlE 1 
PIN t EMITTER 

2. COLLECTOR 
3. BASE 

2N5193 
2N5194 
2N5195 

CASE 77-03 

STYLE 1 
PIN 1 !lASE 

2 COLLECTOR 
3 EMJTIER 

MJE5193 
MJE5194 
MJE5195 

CASE 199-{)4 

MILLIMETERS 
MIN "AX 

A 1608 1633 , 1251 1283 
C 318 343 
0 051 076 
F 361 '" G 254BSC 
H 26' '" J 043 069 
X 1413 1499 
l I '" • 3 TYP 
N 14' 173 

• 47B '" R 191 '" S OBI 086 
T '" 72. 
U 62' '" 

NOTES 

INCHES 
MIN MAX 

033 G643 
04950505 
01250135 
002001130 
0142 (J152 

(J101JBSC 
(110511115 
(Jon 0027 
(J580 0590 
0(J85 009 

3 TYP 
00580(J68 
0168 (J198 
00750085 
00320034 
02750285 
0245 055 

1 DIM"G"ISTOCENTEROF lEADS 



2N5193 thru 2N5195/MJE5193 thru MJE5195 (continued) 
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FIGURE 1 - DC CURRENT GAIN 
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FIGURE 2 - COLLECTOR SATURATION REGION 
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FIGURE 3 - "ON" VOLTAGE 
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FIGURE 4 - TEMPERATURE COEFFICIENTS 
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2N5193 thru 2N5195/MJE5193 thru MJE5195 (continued) 
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FIGURE 5 - COLLECTOR CUT-OFF REGION 
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2N5193 thru 2N5195/MJE5193 thru MJE5195 (continued) 

RATING AND THERMAL DATA 
ACTIVE-REGION SAFE OPERATING AREA 
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FIGURE 11 - 2N5193. 2N5194. 2N5195 
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There are two limitations on the power handling ability of a 
transistor; average junction temperature and second breakdown. 
Safe operating area curves indicate Ie - VeE limits of the transistor 
that must be observed forreliabte operation; i.e., the transistor must 
not be subjected to greater dissipation than the curves Indicate. 

FIGURE 12 - MJE5193. MJE5194. MJE5195 
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The data of Figures 11 and 12 is based on TJ(pkJ = 150°C; TC is 
variable depending on conditions. Second breakdown pulse limits 
are valid for duty cycles to 10% provided T J(pkJ ;i! 150°C. At high 
case temperatures, thermal limitations will reduce the power that 
can be handled to values less than the limitations imposed by second 
breakdown. (See AN-415J 

FIGURE 13 - THERMAL RESPONSE 
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DESIGN NOTE: USE OF TRANSIENT THERMAL RESISTANCE DATA 
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DUTY CYCLE 0" 11'!"ip 

PEAK PULSE POWER" Pp 

A train of periodical power pulses can be represented by the model 
shown in Figure A. USing the model and the device thermal re
sponse, the normalized effective transient thermal resistance of 
Figure 13 wa* calculated for various duty cycles. 

To find 9JC(d. multiply the value obtained from Figure 13 by 
the steady state value 9 JC. 

E.emple: 
The 2N5193 is dissipating 50 watts under the following condi
tion.: t1 = 0.1 ms. tp = 0.5 m •• 10 = 0.2J. 

Using Figure 13. at a pulse width of 0.1 ms and 0 = 0.2. the 
reeding of rltl. OJ is 0.27. 

Th. peak rise in junction temperature is therefore: 

AT z rid X Pp X 9JC = 0.27 X 50 X 3.12 = 42.20C 
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