
2N 5190 thru 2N5192 (SILICON) 
MJE5190 thru MJE5192 

SILICON NPN POWER TRANSISTORS 

... for use in power amplifier and switching circuits, - excellent safe 
area limits. Complement to PNP 2N5193, 2N5194, 2N5195 and 
MJE5193, MJE5194, MJE5195. 

-MAXIMUM RATINGS 

RRing Symbol 2N5190,112N51911112N5192 
MJE519D MJE5191 MJE5192 . Unit 

Collector·Emltter Voltage VCEO 40 60 80 Vdo 
Collector-Base Voltage Vea 40 60 80 Vdo 
Emltter·Base Voltage VEe 50 Vdo 
Collector Current Ie 40 Ado 

Base Current Ie 1.0 Ado 

2N519D SeriMiMJE5190 Series 
Total Device Dlsslpatlon@Tc=2SoC Po 40 I 60 Watts 

Derate above 2S0C 320 4BO mW/oC 

Operatmg and Storage JunctIon 
Temperature Range 

TJ,Tstg ---65 to +150 °e 

THERMAL CHARACTERISTICS 

OIaractanstic 

Thermal ReSistance, Junction to Case 

*ELECTRICAL CHARACTERISTICS fTC = 2SoC unless otherwise notedl 

CharltCteristic I Symbol I Mo" M .. Unit 

OFF CHARACTERISTICS 

Collector·Emltter SustainIng Voltage (1) VCEOfsus) Vdo 
(lC=O.TAdc,tS=OJ 2N5190,MJES190 40 

2N5191,MJE5191 60 
2N5192,MJE5192 eo 

Collector Cutoff Current 'CEO mAde 
(VeE =40 Vdc,ls =0) 2NS190,MJE5190 1.0 
(VCE =60 Vdc,IB =0) 2N5191,MJE5191 1.0 
(VCE .. ao Vdc.IS =0) 2NS192,MJE5192 10 

Collector Cutoff Current ICEX mAdc 
(VCE =4"0 Vdc, VES(off) = 1.5 Vdc) 2N5190.MJE5190 0.1 
(VCE=60Vdc, VES(offl~1.5 Vdc) 2NS191.MJE5191 0.1 
(VeE = ao Vdc, VeS(offl = 1.5 Vdc) 2NS192,MJE5192 0.1 
(Vce"'40 Vdc, VEBtoff)= 1.5 Vdc. 2NS190,MJE5190 2.0 

T C= 125°C) 
(VeE = 60 Vdc, VESloff) = 1.5 Vdc, 2NS191,MJE5191 2.0 

TC" 125°C) 
(VCE =80 Vdc, VESloff) = 1.5 Vdc, 2N5192,MJE5192 2.0 

TC= l251l CI 

Collector Cutoff Current ICBO mAde 
IVCS =40 Vdc,IE =01 2N5190.MJE5190 0.1 
IVCS '" 60 Vdc, IE =01 2N5191.MJE5191 0.1 
(Vca "80 Vde, IE =0) 2NS192,MJE5192 0.1 

Emitter Cutoff Current IEaO mAde 
I VaE =5.0 Vdc, Ie =01 1.0 

ON CHARACTERISTICS 

DC Current Galn(1) "FE 
(lC"'.5 Ade, VeE = 2.0 Vdc) 2N5190,MJE5190 25 100 

2N5191,MJE5191 25 100 
2N5192.MJE5192 20 ao 

(lC =4.0Ade, VCE =2.0 Vdc) 2N5190,MJE5190 10 
2N5191,MJE5191 10 
2N5192.MJE5192 7.0 

Collector-Emitter Saturation Voltagell) VCElsat) Vdo 
(lC '" 1.5 Ade, 'a "0.15 Ade) 0.6 
(le"'4.0 Ade,la = 1.0Ade) 1.4 

aase-EmitterOn VoltageUI VSE(onl Vdc 
(le= 1.5 Adc, VCE =2.0 Vdel 1.2 

DYNAMIC CHARACTERISTICS 

Current-Galn-Bandwidth Product IT MHz 
IIC"'1.0 Adc, VeE = 10 Vdc, fo; 1.0 MHz) 2.0 

(llputseTest: Put. Width "';300 ,..,DutvCyele"'2.0'K0. 
·'ndiellt .. JEDEC Registered Oatil for 2N5190 Sarift. 
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4 AMPERE 
POWER TRANSISTORS 

SILICON NPN 

40-80 VOLTS 
40 and 60 WATTS 

STYLE 1 
PIN 1. EMITTER 

2. COllECTOR 
3. BASE 

2N5190 
2N5191 
2N5192 

CASE 77·03 

L u F M 

~, · "'~'lr , II U 

---rH ~s 

--~ 0-lliL I-J 

~Jir~ 
MILUMETERS IlitHE 

STYLE 1 DIM MI. A MI. MAX 
PINI BASE 

A 16.08 16.33 .8330.643 2 COLLECTOR 
3 EMITTER • 12.57 12.83 0.495 0.505 

318 '" 0125 0.135 

• 051 ." 0020 0.030 , 3.61 3.86 0142 0152 
G 2548SC or Be 
H 2.61 t92 O.IOS 0115 

MJE5190 
J D." ... 0017 0.027 
K 1473 1499 05"' 0.590 

MJE5191 .1 0 0.95 
TV!' TV 

MJE5192 • 1.47 1.73 0.058 0.068 

• <7, ,., 180.198 
R 181 16 O.o75001lli 
s .81 . 86 0.032 O . 
T '" 72. 0 5 0.285 
U , .. 045 055 

CASE 199·04 
NOTES 

1 DIM "G" rs TO CENTER OF LEADS 



2N5190 thru 2N5192/MJE5190 thru MJE5192 (continued) 
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FIGURE 1 - DC CURRENT GAIN 
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FIGURE 2 - COLLECTOR SATURATION REGION 

100 rnA 1.0 A 3.0A 

\ 
\ 

\ \ 
\ ...... r-.-

, '-

0.05 0.07 0.1 0.2 0.3 0.5 0.7 1.0 2.0 3.0 5.0 7.0 10 20 30 50 70 100 200 300 500 
lB. BASE CURRENT (rnA) 

2.0 

1.6 

f! a 1.2 
~ ... 
~ 
~ O.B 
o 
> 

0.4 

FIGURE 3 - "ON" VOLTAGES 
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2N5190 thru 2N5192/MJE5190 thru MJE5192 (continued) 

FIGURE 5 - COLLECTOR CUT-oFF REGION 
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FIGURE 6 - EFFECTS OF BASE-EMITTER RESISTANCE 
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2N5190 thru 2N5192/MJE5190 thru MJE5192 (continued) 

RATING AND THERMAL DATA 
ACTIVE·REGION SAFE OPERATING AREA 
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FIGURE 11 - 2N5190,2N5191,2N5192 
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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 for reliable operation; i.e .• the transistor must 
not be subjected to greater dissipation than the curves indicate. 
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FIGURE 12 - MJE5190. MJE5191. MJE5192 
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The data of Figures 11 and 12 is based on TJ(pk) = lSOOC; TC is 
variable depending on conditions. Second breakdown pulse limits 
are valid for duty cycles to 10% provided TJ(pk) S. 1500C. 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 ·415) 

FIGURE 13 - THERMAL RESPONSE 
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A train of periodical power pulses can be represented by the model 
shown in Figure A. Using the model and the device tht'rmal re
sponse, the normalized effective transient thermal resistance of 
Figure 13 was calculated for various duty cycles. 

To find OJCh). multiply the value obtained from F,gure 13 by 
the steady state value 8 JC. 

Example: 
The 2N5190 is dissipating 50 watts under the following condi
tions: t1 = 0.1 ms, tp = 0.5 ms. (0 = 0.2). 

Using F,gure 13, at a pulse width of 0.1 ms and 0 = 0.2, the 
reading of rlt1, 0) is 0.27. 

The peak rise in junction temperature is therefore: 

"T=rlt) XPpX8JC=0.27 X 5OX3.12 = 42.20C 


