
2N6040 thru 2N6042 PNP (SILICON) 

2N6043 thrp2N6045 NPN 
MJE6040 thru MJE6042 PNP 
MJE6043 thru MJE6045 NPN 

PLASTIC MEDIUM-POWER 
COMPLEMENTARY SILICON TRANSISTORS 

... designed for general·purpose amplifier ~nd low'spe",d switching 
appl ications. 

• High DC Current Gain -
hFE = 2500 (Typ) @lIC = 4.0 Adc 

• ·Coliector·Emitter Sustaining Voltage - @ 100 mAdc II} 

VCEO(sus) = 60 Vdc (Min) - 2N6040. 2N6043 
= 80 Vdc (Min) - 2N6041. 2N6044 
= 100 Vdc (Min) - 2N6042. 2N6045 

• Low Collector-Emitter Saturation Voltage - II} 

VCE(sat) = 2.0 Vdc (Max) @ IC = 4.0 Adc - 2N6040.41.2N6043,44 
= 2.0 Vde (Max) @ IC = 3.0 Adc - 2N6042. 2N6045 

• Monolithic Construction with Built·ln Base-Emitter 
Shunt Resistors ." 

• Thermopad High Efficiency Compact Package 

(1) Applies to c~rresponding in-house part numbers also. 

*MAXIMUM RATINGS 

2N6040 2N6041 2N6042 
2N6043 2N0044 2N6045 

MJEB040 MJE6041 MJE6042 
Rating Symbol MJE6043 MJE .... MJE6045 Unit 

Collector·Emltter Voltage VCEO 60 80 '00 Vd, 

Collector· Base Voltage Ve. 60 80 '00 Vdo 

Emitter-Base Voltage VE. 5.0 Vd, 

Collector Current Continuous 'e 80 Ad, 
Peak --'6---

Base Current '. '20 ,mAde 

Total Device DlssiPatlon@TC" 29°C Po 75 Watts 
Derate above 25°C --060-- w/oe 

Total Device DlssIPatlon@TA-250C Po 22--- Watts 
Derate atiOve 2SoC _-00175-- w/oe 

Operating and Storage Junction, TJ,Tstg -65 to +150 °e 
Temperature Range 

THERMAL CHARACTERISTICS 

Charactar-istlc 

Thermal Resistance, Junction to Case 

Thermal ResIstance, JunctIon to Ambient 

• Indicates JEDEC Registered Data. 

FIGURE 1 - POWER DERATING 
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2N6040 thru 2N6042 PNP (continued) 
2N6043 thru 2N6045 NPN 
MJE6040 thru MJE6042 PNP 
MJE6043 thru MJE6045 NPN 

*ELECTRICAL CHARACTERISTICS (Tc = 2SoC unless otherwise noted) 

I Characteristic 

OFF CHARACTERISTIt:S 

Collector-Emitter Sustammg Voltage 
(Ie'" 100 mAde, 18'" 0) 2N6040, 2N6043. MJE6040, MJE6043 

2N6041. 2N6044, MJE6D41, MJE6044 
2N6042, 2N6045, MJES042, MJE6045 

Collector Cutoff Current 
(VeE = 30 Vdc, Ie '" 01 
tVeE '" 40 Vdc, Ie = 0) 
(VeE'" 50 Vdc, 18 '" O) 

2N6040, 2N6043, MJE604D, MJE6043 
2N6041, 2N6044, MJE6041, MJE60404 
2N6042, 2N6045, MJE6042, MJE6045 

Collector Cutoff Current 
(VeE = 60 Vdc, VSE(off) '" 1 5 Vdc) 2N6040, 2N6043, MJE6040, MJE6043 
(VeE = BO Vdc, VSEloffl '" 1 5 Vdc) '2N6041, 2N6044, MJE6041, MJE6044 
(VeE = 100 Vdc, VSEloff) = 1 5 Vdc} 2N6042, 2N6045. MJE6042, MJE6045 
(VeE = 60 Vdc, VeE (off) = 1 5 Vdc, 
Tc ~ 125°C) 2N6040. 2N6043. MJE6040, MJE6043 

(VeE ~ ao Vdc. VaEloff) " 1 5 Vdc, 
TC ~ 1250 C) 2N6041, 2N6044. MJE6041, MJE6044 

(VCE = 100 Vdc. VaEloff) '" 1 5 Vdc, 
Tr. ~ 125°C) 2N6042. 2N6045. MJE6042. MJE6045 

Collector Cutoff Current 
(Vca = 60 Vdc. IE = 0) 
(Vca'" ao Vdc. Ie '" 0) (Ves = 100 Vdc, IE = Ol 

2N6040. 2N6043. MJE6040. MJE6043 
2N6041, 2N6044. MJE6041, MJE6044 
2N6042. 2N6045. MJE6042, MJE6045 

Emitter Cutoff Current 
IVSE = 5 0 Vdc, Ie '" 01 

ON CHARACTERISTICS 

DC Current Gam 
(lC = 4 0 Adc, VCE '" 4 0 Vdc) 2N6040,41, 2N6043.44. MJE6040.41, MJE6043.44 
(lc = 3 0 Adc, VCE '" 4 0 Vdc) 2N6042, 2N6045, MJE6042, MJE6045 
(I = 8,0 Adc. Vr~ - 4 0 Vdc) All Tvoes 

Collector-Emnter Saturation Voltage 
(lC = 4 a Adc. IB = 16 mAdc) 2N6040,41.2N6043,44.MJE6040.41,MJE6043,44 
(lC = 3 0 Adc, IB '" 12 mAdc) 2N6042,2NB045,MJE6042,MJE6045 
(lC '" 8 0 Adc, Ie'" 80 mAdcl All Types 

ease-Emitter Saturation Voltage 
(IC = 8.0 Adc, 18 = 80 mAde) 

Base·Emitter On Voltage 
IIC = 4 0 Adc, VCE '" 4 0 VdcJ 

DYNAMIC CHARACTERISTICS 

Current·Gam - BandWidth Product 
(lC = 3 a Adc, VCE '" 4 0 Vdc, f '" 1 0 MHz) 

Output Capacitance 
(VCB'" 10 Vdc, IE = O. f = 0 1 MHzl 2N6040I2N6042, MJE6040/MJE6042 

2NB043/2N6045. MJE6043/MJE6045 

Small,SIgnal Current Gam 
(IC = 30 Adc, VCE = 4 0 Vdc, f '" 1 a kHz! 

"Indicates JEDEC Registered Data 

FIGURE 2 - SWITCHING TIMES TEST CIRCUIT 
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FIGURE 3 - SWITCHING TIMES 
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2N6040 thru 2N6042 PNP (continued) 

2N6043 thru 2N6045 NPN 
MJE6040 thru MJE6042 PNP 
MJE6043 thru MJE6045 NPN 

FIGURE 4 - THERMAL RESPONSE 
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FIGURE 5 - ACTIVE·REGION SAFE OPERATING AREA 
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FIGURE 6 - SMALL·SIGNAL CURRENT GAIN 
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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 tran~ 
Sistor that must be observed for reliable operation; I.e., the transistor 
must not be subjected to greater dissipation than the curves indicate. 

The data of F,gure 5,s based on T J(pk) "" 150°C; TC isvanable 
depending on conditions. Second breakdown pulse limits are valid 
for duty cycles to 10% provided TJ(pkl < 150°C. TJ(pkl may be 
calculated from the data In Figure 4. 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·4151. 

FIGURE 7 - CAPACITANCE 
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2N6040 thru 2N6042 PNP (continued) 
2N6043 thru 2N6045 NPN 
MJE6040 thru MJE6042 PNP 
MJE6043 thru MJE6045 NPN 
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FIGURE B - DC CURRENT GAIN 

20,00 0 

10,00 0 

0 700 

z 50Da 
;;: 
'" 300 >-

0 

~ 2000 

:::> 

~ 1000 
c 
~ 700 
- 500 

Tr IsO'C ....... 

./ 
,.,., 
2s'C - .A'" 

==,.sS'C 

0/ 
y 

V~E; 410 ~ 
. 

- ~~ ,,--

---- ~ 

30 
200 

0.1 0.2 03 0.5 0.7 1.0 1.0 3.0 5.0 7.0 10 

Ic, CO LLECTOR CU R RENT (AMP) 

10,000 

10,000 

~ 5000 

'" ~ 3000 

~ 2000 
a 
u 
c 1000 

; 
500 

TJ= IS0'C./ 

Y 
V' 

2s'C/ 

bZ ~.SS'C 

V 

I I I 
VCE·4.0V 

~ 

- t\' 
V 

300 
100 

01 0.2 0.3 0.5 0.7 1.0 2.0 3.0 5.0 7.0 10 

Ie. COLLECTOR CURRENT (AMP) 

FIGURE 9 - COLLECTOR SATURATION REGION 
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FIGURE 10 - "ON" VOLTAGES 
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2N6040 thru 2N6042 PNP (continued) 
2N6043 thru 2N6045 NPN 
MJE6040 thru MJE6042 PNP 
MJE6043 thru MJE6045 NPN 
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FIGURE 11 - TEMPERATURE COEFFICIENTS 
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FIGURE 12 - COLLECTOR CUT-OFF REGION 
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FIGURE 13 - DARLINGTON SCHEMATIC 
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