
2N6186 thru 2N6189 (SILICON) 

MEDIUM-POWER PNP SILICON TRANSISTORS 

. designed for switching and wide-band amplifier applications. 

• Low Collector-Emitter Saturation Voltage -
VCE(satl = 1.2 Vdc (Maxi @ IC = 10 Adc 

• DC Current Gain Specified to 5 Amperes 

• Excellent Safe Operating Area 

• Packaged in the Compact, High Dissipation TO-59 Case 

• I solated Collector Configuration 

• 2N6186 thru 2N6189 Complement to NPN 2N5346 thru 2N5349 

"MAXIMUM RATINGS 

2N6186 2N6188 
Rating Symbol 2N6187 2N6189 Unit 

Collector-Emttter Voltage VeEO 80 100 Vdc 

Collector-Base Voltage Ve8 80 100 Vdc 

Emitter-Base Voltage VES 6.0 Vdc 

Collector Current - Continuous Ie 10 Adc 

Base Current IS 2.0 Adc 

Total Device Dissipation@Tc-2S>C Po 60 Watts 

Derate above 25°C 343 mW/oe 

Operating and Storage Junction TJ. Tstg -65 to +200 °e 

Temperature Range 

THERMAL CHARACTERISTICS 

Characteristic Max 

Thermal Resistance, Junction to Case 2.91 

-Indicates JEDEC Registered Data 

FIGURE 1 - POWER-TEMPERATURE DERATING 
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Safe Area Curves are indicated by Figure 5. All limits are applicable and must be observed. 
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10 AMPERE 
POWER TRANSISTORS 

10·32 UNF·2A 
COATED 

DIM 

8 
C 
E 
G 
H 
J 
K 
L 
N 
P 
n 
R 
S 
T 

PNP SILICON 

80-100 VOLTS 
60 WATTS 

PIN 1. EMITTER 
2 8ASE 
3 COLLECTOR 

MILLIMETERS INCHES 
MIN MAX MIN MAX 

10.77 11.10 0.424 0437 
8.13 11.89 0.320 0.468 
2.29 3.81 0.090 0.150 
4.70 5.46 0.185 0.215 

1.98 0.D78 
10.16 11.56 0.400 0.455 
14.48 19.38 0.570 0763 
2.29 2.79 0.090 0.110 

6.35 0.250 
4.14 4.80 0.163 0.189 
1.02 1.65 0.040 0.065 
8.08 9.65 0.318 0.380 
4.212 4.310 0.1658 0.1697 
9.65 11.10 0.380 0.437 

All JEDEC dimenSIOns and notes apply 
Collector isolated from case 

CASE 160-03 
(TO-59) 



2N6186 thru 2N6189 (continued) 
• ELECTRICAL CHARACTERISTICS ITC = 25°C unless otherwise noted 1 

Characteristic 

OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage (1) 

(lc = 50 mAde, IB = 01 2N6186,87 
2N6188,89 

Collector Cutoff Current 

IVCE = 75 Vde, IB = 01 2N6186,87 
IVCE = 90 Vde, IB = 01 2N6188,89 

Collector Cutoff Current 

IVCE = 75 Vdc, VBEloffl = 2N6186,87 

1.5 Vdel 
IVCE = 90 Vde, VBEloffl = 2N6188,89 
1.5 Vdel 

IVCE = 75 Vdc, VBEloffi = 2N6186,87 
1.5 Vdc, TC = 1500 CI 

IVCE = 90 Vdc, VBEloffl = 2N6188,89 
1.5 Vdc, TC = 1500 CI 

Collector Cutoff Current 
IVCB = Rated VCB, IE = 01 

Emitter Cutoff Current 

IV BE = 6 0 Vdc, IC = 01 

ON CHARACTERISTICS (11 

DC Current Gam 
(IC = 0.5 Adc, VCE = 2.0 Vdel 2N6186,88 

2N6187,89 
(IC = 2.0 Adc, VCE = 2.0 Vdel 2N6186,88 

2N6187,89 
(lc = 5.0 Adc, VCE = 2.0 Vdcl 2N6186,88 

2N6187,89 

Collector-Emitter Saturation Voltage 
(lC = 2.0 Ade, IB = 0.2 Adel 
(Ie = 10 Ade, IB = 1.0 Adel 

Base-Emitter Saturation Voltage 
lie = 2.0 Ade, Ie = 0.2 Adcl 
IIc = 10 Ade, IB = 1.0 Adel 

DYNAMIC CHARACTERISTICS 

Current-Gain-Bandwldth Product (2) 
(lC = 500 mAde, VeE = 10 Vde, fTest = 10 MHzl 

Output Capacitance 
IVce = 10 Vde, IE = 0, f = 100 kHzl 

Input CapaCitance 
IVBE = 2.0 Vde, IC = 0, f = 100 kHzl 

SWITCHING CHARACTERISTICS 

Delay Time IVce = 40 Vde, VBE (off! = 3.0 Vde, 
Rise Time Ie = 2.0 Ade,lBl = 200 mAdel 

Storage Time IVCC - 40 Vde, IC - 2.0 Ade, 
Fall Time lSI = I£:2 = 200 mAdel 

~lndlcatesJEDEC Registered Data 
(1) Pulse Test Pulse Wldth~ 300 I-ls, Duty Cvcle ~2.0%. 

(2) fT = 1 hfe I· f Test 

FIGURE 2 - SWITCHING TIME TEST CIRCUIT 
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FIGURE 3 - TURN-ON TIME 
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2N6186 thru 2N6189 (continued) 

FIGURE 4 - THERMAL RESPONSE 
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FIGURE 5 - ACTIVE REGION SAFE OPERATING AREA 
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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. O'=-~c,l==!= -TJ"2000C ~E·~t~--~~I~ ---- SECONO BREAKOOWN LIMITED 

5 ____ BONDING WIRE LIMITED 
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2N6182. 83. 86. 87 ~ 

The data of Figure 5 is based on T J(pkl = 200°C; TC is 
variable depending on conditions. Second breakdown pulse limits 
are valid for duty cycles to 10% provided TJ(pk) <200°C. 
T J(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 limitaitons imposed by 
second breakdown. 
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2N6186 thru 2N6189 (continued) 

FIGURE B - DC CURRENT GAIN 

20 0 

Tr~C --- VCE = 2.0 V 
I- --- VCE=IOV 

.:::::::. 
z 10 
~ 

0 

'" >- 0 

~ 50 

a 
" c 30 

~ 
20 

10 
0.1 

I ~ 
2S'C -

-SS'C 
r-.... 

I-

""" 

0.2 0.3 0.5 1.0 2.0 3.0 
IC. COLLECTOR CURRENT (AMP) 

FIGURE 10 - "ON" VOLTAGES 
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FIGURE 12 - COLLECTOR CUT-OFF REGION 
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FIGURE 11 - TEMPERATURE COEFFICIENTS 
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