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[ID(J8LJD 
Solid State 
Division 

JEDEC TO-3 

H-1570 

Power Transistors 

2N6510-2N6514 

High-Voltage, High-Current 
Silicon N-P-N 
Power-Switching Transistors 
For Switching Applications in Industrial 
Commercial and Military Equipment 

Features: 
a Fast switching speed 

1:::1 Epitaxial pi-nu construction 

" Hermetic steel package-JEDEC TO-3 

a Maximum.safe-area-of-operation curves 

a Thermal-cycling rating chart 

The RCA-2N6510. -2N6511, -2N6512, -2N6513, and -2N6514° 
are epitaxial silicon n-p-n power transistors with pi-nu con­
struction. They are especially designed for use in electronic 
ignition circuits and other applications requiring high-voltage, 
high-energy, and fast-switching-speed capability. 

These devices are hermetically sealed in a steel JEDEC TO-3 
package. They differ from each other in breakdown-voltage 
ratings, leakage, and beta characteristics. 

°Formerly RCA Dev. Nos. TA8847D. TA8847A, TA8847B, TA8847C. 
and TA8847E. respectively. 

TERMINAL CONNECTIONS 

Pin 1 - Base 
Pin 2 - Emitter 
Case - Collector 

Mounting Flange - Collector 

MAXIMUM RATINGS, Absolute-Maximum Values: 

'COLLECTOR-TO-BASE VOLTAGE ............................ VCBO 
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE, 

With external base-to-emitter resistance RBE '" SO n. ............ VCER(sus) 
With base open ........ ................................ . VCEO(sus) 

'EMITTER-TO-BASE VOLTAGE............................... VEBO 
'CONTINUOUS COLLECTOR CURRENT........................ IC 
*CONTINUOUS BASE CURRENT .............................. IS 
'EMITTER CURRENT. . . . . ... .... . . . . . . . . . . . . . . . . . . . .. . . . .... IE 
'TRANSISTOR DISSIPATION, PT 

At case temperatures up to 2SoC .......................... . 
At case temperatures above 2SoC .......... ............ . 

'TEMPERATURE RANGE, 
Storage and Operating (Junction) .... ...................... . 

*PIN TEMPERATURE (During Soldering): 
At distances >= 1/32 in. (0.8 mm) from seating plane for 10 s max. 

*In accordance with JEDEC registration data format JC-25 RDF-1. 

9-74 

2N6510 2N6511 2N6512 2N6513 2N6514 

250 300 350 400 350 V 

250 300 350 400 350 V 
200 250 300 350 300 V 

6 6 V 
7 7 A 

3 3 3 A 
10 10 10 10 10 A 

120 120 120 120 120 W 
____ See Figs. 1 and 2. 

-65 to +200 °c 

230 °C· 

385 
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ELECTRICAL CHARACTERISTICS, Case Temperature (TC) = 2!PC Unless Otherwise Specified 

TEST CONDITIONS LIMITS 

CHARACTERISTIC SYMBOL 
VOLTAGE CURRENT 

2N6510 
Vdc 

VCE VBE 

Collector-Cutoff Current: 
ICEO 

150 
With base open 200 

With base·emitter 250 -1.5 
junction reverse biased 300 -1.5 

ICEV 
With base-emitter 
junction reverse biased, 

250 -1.5 

TC= 1000 C 
300 -1.5 

Emitter-Cutoff Current lEBO -6 

Collector-ta-Emitter 
Sustaining Voltage: 

With base open VCEO(sus) 

With external base-to-
emitter resistance: VCER(sus) 
RBE = 50n 

Emitter-ta-Base Voltage: 
IE=3mA VEBO 

DC Forward-Current 
hFE 

3 
Transfer Ratio 3 

Base-to-Emitter 
VBE(sat) Saturation Voltage 

Collector-to-Emitter 
Saturation Voltage 

VCE(sat) 

Output Capacitance: 
Cobo VCB = 10 V, f = 1 MHz 

Magnitude of Common 
Emitter, Small-Signal I hfe I Short·Circuit, Forward- 10 
Current Transfer Ratio: 
f= 1 MHz 

Forward-Bias, Second-
Breakdown Collector 

ISlb 
38 

Current: 200 
t = 1 s, nonrepetitive 

Switching Time:c 

(VCC = 200 V, IBl = IB2): 

Delay Time ~ 

Rise Time t, 

Storage Time ts 

Fall Time tf 

• Thermal Resistance: 
Junction-to-Case ROJC 20 

• Minimum and maximum values and tast conditions 
In accordance with JEDEC registration data format JC·25 RDF-1. 

a Pulsed; purse'~ur8tion = 300 ",5, duty factor ~ 2%. 
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Adc 

IC IB 

0.2 

0.2 

3a 
4a 

3a 0.6 
4a 0.8 

3a 0.6 
4a 0.8 
7a 3 

1 

3 0.6 
4 O.B 

3 0.6 
4 O.B 

3 0.6 
4 O.B 

3 0.6 
4 O.B 

5 

2N6511 UNITS 

Min_ Typ. Max. Min. Typ. Max. 

- - 5 - - -
5 

rnA - - - - -
- - 5 - - -
- - - - - 5 

rnA 

- - 10 - - -
- - - - - 10 

- - 3 - - 3 rnA 

200b - - 250b - -
V 

250b - - 300b - -

6 - - 6 - - V 

10 - 50 - - -
- - - 10 - 50 

- - 1.7 - - -
V - - - - - 1.7 

- - 1.5 - - -
- - - - - 1.5 V 
- 1.5 2.5 - 1.5 2.5 

100 - 200 100 - 200 pF 

3 - 9 3 - 9 MHz 

3.16 - - 3.16 - -
A 

0.1· - - 0.1 - -

- 0.1 0.2 - - -
- - - - 0.1 0.2 

- 0.7 1.5 - - -
- - - - 0.7 1.5 

3 5 
/.ts - - - -

- - - - 3 5 

- 0.5 1.5 - - -
- - - - 0.5· 1.5 

- - 1.46 - - 1.46 oCIW 

b CAUTION: The sustaining voltages VCEO{sus) and VCER(sus) 
MUST NOT be measured on a curve tracer. These sustaining 
voltages should be measured by means of the test circuit shown 
in Fig. 11. 

c See Figs. 8-10. 
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ELECTRICAL CHARACTERISTICS, Case Temperature (T C) = 2SOC Unless Otherwise Specified 

TEST CONDITIONS LIMITS 

CHARACTERISTIC SYMBOL 
VOLTAGE CURRENT 2N6512 

Vdc 

VeE VBE 

Coliector·Cutoff Current: 

With base open ICED 
250 
300 

With base ... mitter 350 -1.5 
junction reverse biased 400 -1.5 

With base·emitter 
ICEV 

junction reverse biased, 350 -1.5 

TC = lOOoC 400 -1.5 

Emitter·Cutoff Current lEBO -6 

Collector·to·Emitter 
Sustaining Voltage: 

With base open VCEO(sus) 

With external base·to· 
emitter resistance: VCER(sus) 
RBE=50n 

Emitter·to·Base Voltage: 
VEBO IE=3mA 

DC Forward·Current 
Transfer Ratio: 

hFE 2N6512,2N6513 3 
2N6514 3 

Base·to·Emitter 
Saturation Voltage: 

VBE(sat) 2N6512,2N6513 
2N6514 

Collector·to-Emitter 
Saturation Voltage: 

2N6512,2N6513 VCE(sat) 
2N6514 

All types 

Output Capacitance: 
Cabo VCB = 10 V, f = 1 MHz 

Magnitude of Common 
Emitter, Small-Signal 

I hfe I Short-Circuit, Forward- 10 
Current Transfer Ratio: 
f = 1 MHz 

Forward-Bias, Second-
Breakdown Collector 

I Sib 
38 

Current: 200 
t = 1 s, nonrepetitive 

.. Minimum and maximum values and test conditions 
in accordance with JEDEC registration data format JC-25 ROF-1. 

a Pulsed; pulse duration::;; 300 IJs, duty factor <; 2%. 

Adc 

IC IB 

0.2 

0.2 

4a 

5a 

4a 0.8 
5a 1 

4a 0.8 
5 1 
7 3 

1 

2N6514 2N6513 UNITS 

Min. Typ. Max. Min. Typ. Max. 

- - 5 - - -
5 

mA - - - - -
- - 5 - - -
- - - - - 5 

mA 

- - 10 - - -
- - - - - 10 

- - 3 - - 3 mA 

300b - - 350b - -
V 

350b - - 400b - -

6 - - 6 - - V 

10 - 50 10 - 50 
10 - 50 - - -

V - - 1.7 - - 1.7 
- - 1.7 - - -

- - 1.5 - - 1.5 V 

- - 1.5 - - -
- 1.5 2.5 - 1.5 2.5 

100 - 200 100 - 200 pF 

3 - 9 3 - 9 MHz 

3.16 - - 3.16 - -
0.1 0.1 

A - - - -

b CAUTION: The sustaining voltages VCEO(sus) and VCER(sus) 
MUST NOT be measured on a curve tracer. These sustaining 
voltages should be measured by means of the test circuit shown 

in Fig. 11. 
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ELECTRICAL CHARACTERISTICS, Case Temperature (T cJ = 2!fJC Unless Otherwise-Specified (Cont'd) 

TEST CONDITIONS 

CHARACTERISTIC SYMBOL 
VOLTAGE CURRENl 2N6512 

Vdc Adc 2N6514 

VCE VBE IC IB Min. Typ. 

Switching Time:c c 

(Vee = 200 V, IBl = IB2): 
Delay Time: 

2N6512.2N6513 4 O.B - 0.1 
2N6514 ~ 5 1 - 0.1 

Rise Time: 
2N6512,2N6513 4 O.B - 0.7 

2N6514 t,- 5 1 - 0.7 

Storage Time: 
2N6512,2N6513 4 0.8 - 3 

2N6514 to 5 1 - 3 

Fall Time: 
2N6512,2N6513 4 0.8 - 0.5 

2N6514 tf 5 1 - 0.5 

Thermal Resistance: 
Junction-to·Case ROJC 20 5 - -

* Minimum and maximum values and test conditions C See Figs. 8-10. 
in accordance with JEDEC registration data format JC-25 RDF-1 . 
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COLLECTOR-TO-EMITTER VOLTAGE (VCE)-V 
Fig. , -Maximum operating areas for all types. 

LIMITS 

Max. Min. 

0.2 -
0.2 -

1.5 -
1.5 -

5 -
5 -

1.5 -
1.5 -

1.46 -

2N6513 

Typ. Max. 

0.1 0.2 
- -

0.7 1.5 

- -

3 5 
- -

0.5 1.5 
- -

- 1.46 

6 8 
1000 

92CS-25021 

UNITS 

/lS 

°e/W 
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150 

25 

o 25 50 75 100 125 150 175 200 

CASE TEMPERATURE {Tel - OC 
92C5·25022 

Fig. 2-Derating curve for all types. 

24682468246B 
10 100 

COLLECTOR-TO-EMITTER VOLTAGE (VCE1....,..V 

92C5-25024 

1000 

Fig. 4-Maximum operating areas for all types at 25"C and 1000C. 
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8 

2.5 

COLLECTOR-TO-EMITTER SATURATION VOLTAGE [VeE (saU] - V 

92CS-250ii!6 

Fig. 6-Typical collector-to-emitter saturation­
voltage characteristics for all types. 

100 

NUMBER OF THERMAL CYCLES 

92C5-25023 

Fig. 3-Therma/~ycling rating chart for all types. 

~I008 COLLECTOR-Ta-EMITTER VOLTAGE (VCE):3 v 
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Fig. 5-Typical de beta characteristic for all types. 
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9ZCS-Z50Z8 

Fig. 7- Typical base-to-emitter saturation­
voltage characteristics for all types. 
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COLLECTOR-SUPPLY VOLTAGE (Veel- 200 v 
PULSE DURATION!: 25 p.S 

o 9 DUTY CYCLE s 1% 
. IBI"-IS2~IC/. 

to .• 
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:E 0.7 
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~ 
is D .• 
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0.' 
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COLLECTOR CURRENT (1.cl- A 

i 

92CS-2S031 

Fig. 8- Tvpical rise- and fall~time characteristics 
for all types. 

PULSE GENERATOR 
HEWLETT-PACKARD 
NO. 214. OR EQUrV. 

10",F 
200 V 
(METAL 
PAPER) 

o 

COLLECTOR-SUPPLY VOLTAGE (VCC)=200 V 

~~!fvE c~~AJ'~~i 25 P.s 
J:BI"'-~82·Ic/5 

Is 

·111 

II! 
. 'j 

NORMALIZED TO TYPICAL \ALUE· 
FOR, ~65i,,2N.OJ2 AND 2NS;;\"'l 

TO NORMAL~E FO~O AND 2N6514 USE 
TYPICAL VALUES SHOWN UNDER ELECTRICAL . 

_ CHARAC~E~I~ICS AT THE TEST .~~~RENT SPECIAED 

2 3 4 5 6 8 
COLLECTOR CURRENT IICI-A 

92CS-25034 

Fig. 9- Typical storage-time characteristic for all types. 

Rl 2000p.F + 
20W 200V_ 

DEVICE 
UNDER 
TEST 

L-----.... -_~-... --... -4 ___ _J KELVIN 

ADJUST Rei AND Vasl FOR Ier SPECIFIED, AND 
RB2 AND V982 FOR 182 SPECIFIED ADJUST RL 
FOR SPECIFIED TEST CURRENT FOR EACH 
DEVICE AS SHOWN IN THE EL.ECTRICAL 
CHARACTERISTICS CHARTS. 

GNO. 

MAIN 
-=- GND. 

Fig. IO-Circuit used to measure switching times for all types. 

CLARE MERCURY RELAY 
MODEL NO. HGP-IOO4. 
OR ECUVALENT 

3911 
2W 

r-__ ..... __ OCHA~NEL 

42mH 
6 SERIES-CONNECTED 
J. W. MILLER NO. 2881. 
OR EQUIVALENT 

+-__ +-__ -Q,CHA=NEL 

+-----+------Q'CO~ 
+ 
-=-OT050V 
- 1500 mAl 

92CS-25033 

Fig. II-Circuit used to measure sustaining voltages 
V CEO'sus) and V CER'sus) for all types. 
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Ii D'I-_+-+-+-+~ Vcml",,) O.41--+'-l'--!--I.. 

~~D.2 I 
~. 

0.2 

8 0 L---"'2OD4 , -300L...J,I---I~ 250, 350 I 
2~ 350 300 400 

COLLECTOR-TO- EMITTER VOLTAGE (VCE) - v 

92CS-250n 

Thesustainingvoltages VCEO(sus) and VCER(sus) are acceptable 
when the traces fall to the right of point "A" for 2N6510; 
point "B" for 2N6511; point "c" for 2N6512 and 2N6514; 
and point "d·· for 2N6513. 

Fig. 12-Oscilloscope display for measurement of 
sustaining IIOltages. (Test circuit shown in 
Fig.11.) 


