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oornLlD 
Solid State 
Division 

Power Transistors 

2NI5106-2N61111, 21M6288-21Nl6293, 

2!N16413D 21i\'l6416 

2N6106 2N6289 

•

COliector 2N6108 2N6291 
2N6110 2N6293 

lEpoftalltoal-lBase, S mean INI-P-INI and P-II\'I-rP 
VIEIRSAW A111" Trans istoll's 

~ '\.---- Emitter 
___ Base 

TO-220AA H-1534Rl 

General-Purpose Medium-Power Types for 
Switching and Amplifier Applications 

,Features 

C Low saturation voltages " Thermal·cycling ratings 

2N6107 2N6288 
2N6109 2N6290 
2N6111 2N6292 
2N6475 2N6473 
2N6476 2N6474 
A- Emitter 

',4-- Collector 
Base 

H-1535Rl 

" VERSAWATT package (molded 

silicone plastic) 

g Maximum safe-area-of-operation curves 
specified for dc operation 

" Complementary n·p-n and p-n·p 
types 

RCA-2N6106-2N6111, 2N62BB-2N6293, and 2N6473-
2N6476 are epitaxial-base silicon transistors supplied in a 
VERSAWATT package, The 2N62BB-2N6293. 2N6473, and 
2N6474° are n-p-n complements of p-n-p types 2N6106-
2N6111. 2N6475, and 2N6476", respectively, All these 
transistors are intended for a wide variety of medium-power 
switching and amplifier applications, such as series and shunt 
regulators and driver and output stages of high-fidelity 
ampl ifiers, 

• Formerly RCA Dev. Nos. TA7784, TA8323, TA7783, TA8232, 
TA 7782, TA8231. TA8444. and TA8723, respectively. 

The 2N62B9, 2N6291, and 2N6293 n-p-n types and 2N6106, 
2N610B, and 2N6110 p-n-p devices fit into TO-66 sockets. 
The remaining types are supplied in the JEDEC TO-220AB 
straight-lead version of the VERSAWATT package. All of lhese 
devices are also available on special order in a variety of lead
form configurations. Detailed information on these and other 
VERSAWATT outlines is contained in "RCA's Lineup·of 
Power Transistors" (PSP·704). 

a Formerly RCA Dev. Nos. TA8210, TA7741, TA8211, TA7742, 
TA8212, TA7743. TA8445, and TA8722, respectively. 

2N6288 2N6290 2N6292 
N-P-N 2N6289 2N6291 2N6293 2N6473 2N6474 

MAXIMUM RATINGS, Absolute-Maximum Values: 

'COLLECTOR·TO·BASE VOLTAGE 
'COLLECTOR·TO-EMITTER VOLTAGE: 

With external base-supply resistance (RBSI = lOOn, 
and base supply voltage (VSB) = 0 
With base open ........ . 

'EMITTER·TO·BASE VOLTAGE 
'COLLECTOR CURRENT (Continuous) 

At case temperature:S;;; 106°C 
'BASE CURRENT (Continuous) 

At case temperature < 130°C 
TRANSISTOR OISSIPATION: 

At case temperatures up to 25"C 
* At case temperatures up to lOOoe 

At ambient temperatures up to 25('C 

At case temperatures above 25°C 

* At case temperatures above 100°C. 
At ambient temperatures above 25°C 

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

'LEAD TEMPERATURE (During Soldering): 
At distance ~ 1/8 in. (3.17 mm) from case for 10 s max. 

* In accordance with JEDEC registration data format IJS·6, RDF·21. 

8-74 

P-N·P 

VCBO 

VCEX 
VCEO 
VEBO 

IC 

IB 
PT 

2N61100 2N6108. 2N61060 2N64750 2N64760 
2N61110 2N61090 2N6107+ 

40 60 BO 110 130 V 

40 6.0 BO 110 130 V 
30 50 70 100 120 V 

5 5 V 

4 A 

3 3 A 

40 40 40 40 40 W 
16 16 16 16 16 W 

1.8 l.B 1.8 1.B 1.8 W 
Derate linearly at 0.32 wtc, or see Fig. 2. 

Derate linearly at 0.32 wtc 
Derate linearly at 0.0144 W/oC 

-65 to 150 'c 

235 'c 
• For p·n·p devices, voltage and current values are negative 

293 



2N6106-2N6111, 
2N628B-2N6293, ________________________ File No. 676 

2N6473-2N6476 
ELECTRICAL CHARACTERISTICS. At case Temperature IT cJ ~ 25"C Unless Otherwise Specified 

TEST CONDITIONS. LIMITS 

2N6292 2N6290 
2N6293 2N6291 

CHARACTERISTIC SYMBOL VOLTAGE CURRENT 2N61 06. 2N610s+ UNITS 
V de Ade 2N61 07. 2N6109· 

VCE VSE IC IS MIN. MAX. MIN. MAX. 

Collector-Cutoff Current: 
With external base-To-emitter 75 - 0.1 - -

resistance (RBE) = 100 n 55 - - 0.1 
ICER mA 

With (RBE) = 100 nand 70 - 2 - -
TC = 150°C 50 - - - 2 

With base-emitter junction 75 -1.5 - 0.1 - -
reverse-biased 

ICEX 
56 -1.5 - - - 0.1 mA 

With base-emitter junction 
reverse-biased and 70 -1.5 - 2 - -

TC = 150°C 50 -1.5 - - - 2 

With base open ICED 
40 0 - - - 1 
60 0 - 1 - mA -

Emitter-Cutoff Current lEBO -5 0 - 1 - 1 mA 

Collector-to-Emitter Sustaining 
Voltage: 

With base open VCEO(sus) 0.1" 0 70 - 50 - V 

With external base-To-emitter 

resistance (RBEI = 100 n VCER('us) 0.1 80 - 60 - V 

4 2" 30 150 - -
DC Forward-Current hFE 4 2.5' - - 30 150 

Transfer Ratio 4 7" 2.3 - 2.3 -
Base-to-Emitter Voltage: 

2N6292, 2N6293 
VBE 

4 2a - 1.5 - -
V 2N6290, 2N6291 4 2.5a - - - 1.5 

All Types 4 7" - 3 - 3 

2" 0.2 - 1 - -
Collector-to-Emitter 

VCE(s,t) 
2.5" 0.25 - - - 1 

V Saturation Voltage 7" 3" - 3.5 - 3.5 

Common-Emitter, Small·Signal, 
Forward Current Transfer Ratio: 

1= 50 kHz hie 4 0.5 20 - 20 -
Gain-Bandwidth Product: 

2N6290·2N6293 IT 4 0.5 4 - 4 - MHz 
2N61 06·2N61 09 -4 -0.5 10 - 10 -

Magnitude of Common-

Emitter, Small-Signal. 
Forward-Current Transfer 

Ratio: 

I hie I 1-1 MHz 
2N6290·2N6293 4 0.5 4 - 4 -
2N6106·2N6109 -4 -0.5 10 - 10 -

Collector-to-Base Capacitance: 
1= 1 MHz, VCB = 10 V Cobo 0 - 250 - 250 pF 

Thermal Resistance: 
Junction-to-Case ROJC - 3.125 - 3.125 

°CIW 
Junction-to-Ambient ROJA - 70 - 70 

apulsed: Pulse duration = 300 ps. duty factor = 0.018. +For p-n-p devices. voltage and current values are negative. 

*In accordance with JEDEC registration data format IJS-6 RDF-2). 
CAUTION: The sustaining voltage VCER(su,s) MUST NOT be measured on a curve tracer. 
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2N6106-2N6111, 
File No_ 676 ________________________ 2N6288-2N6293, 

2N6473-2N6476 

ELECTRICAL CHARACTERISTICS, At Case Temperature IT ci = 2fi'C Unless Otherwise Specified 

TEST CONDITIONS. LIMITS 

CHARACTERISTIC SYMBOL 
VOLTAGE CURRENT 2N6288 2N6110· 

UNITS 
Vdc Adc 2N6289 2N6111· 

VCE VBE IC IB MIN. MAX. MIN. MAX. 

Collector-Cutoff Current: 
With external base-ta-emitter 

resistance IRBE) = 100 n 35 - 0.1 - -0.1 
ICEX rnA 

With IRBE) = 100 nand 
TC=150°C 30 - 2 - -2 

With base-emitter junction 
reverse-biased ICEX 37.5 -1.5 - 0.1 - -0.1 rnA 

* With base-emitter junction 
reverse-biased and 

TC=150°C 30 -1.5 - 2 - -2 

With base open ICED 20 0 - 1 - -1 rnA 

* Emitter-Cutoff Current lEBO 5 0 - 1 - -1 rnA 

Collector-ta-Emitter 
Sustaining Voltage: 

* With base open VCEOlsus) 0.1 a 0 30 - -30 - V 

With external base-to 
emitter resistance VCERlsus) 0.1 40 - -40 - V 

IRBE) = 100 n 

DC Forward Current 
hFE 

4 3a 30 150 30 150 
Transfer Ratio 4 7a 2.3 - 2.3 -

* 

Base-ta-Emitter Voltage: 
·2N6288. 2N6289 VBE 4 3a - 1.5 - - V 
All Types 4. 7a - 3 - 3 

. Collector-ta-Emitter 
VCElsat) 

3a 0.3 - 1 - -1 
V 

Saturation Voltage 7a 3 - 3.5 - -3.5 

Common-Emitter, Small-
Signal. Forward-Current 

Transfer Ratio: 
f = 50 kHz hfe 4 0.5 20 - 20 -

Gain-Bandwidth Product: 
2N6288-2N6289 fT 4 0.5 4 - - - MHz 
2N6110-2N6111 -4 -0.5 - - 10 -

* Magnitude of Common-
Emitter, Small-Signal, Forward-
Current Transfer Ratio: 

hel 
f= 1 MHz 

2N6288·2N6289 4 0.5 4 - - -
2N6110·2N6111 -4 -0.5 - - 10 -

* Collector-ta-Base Capacitance: 
f=1 MHz. VCB=IOV Cobo 0 - 250 - 250 pF 

Thermal Resistance: 
Junction-ta-Case ROJC - 3.125 - 3.125 °C/W 
Junction-ta-Ambient ROJA - 70 - 70 

apulsed: Pulse dUration = 300 ~s, duty factor = 0.018. .For p-n-p devices, voltage and current values are negative. 

·In accordance with JEDEC registration data format IJS-6 RDF-2). 
CAUTION: The sustaining voltage VCER{sus} MUST NOT be measured on a curve tracer. 
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2N6101-2N6111, 
2N6288-2N6293, ________________________ File No. 676 

2N6473-2N6476 

ELECTRICAL CHARACTERISTICS, At Case Temperature (T cJ = 25"C Unless Otherwise Specified 

TEST CONDITIONs+ LIMITS 

CHARACTERISTIC SYMBOL 
VOLTAGE CURRENT 2N6474 2N6473 

UNITS 
Vdc Adc 2N6476+ 2N6475+ 

VCE VBE IC IB MIN. MAX. MIN. MAX. 

Celleetor-Cutoff Current: 
With external base-ta-emitter 120 - 0.1 - -

resistance IRSE) = lOOn 100 - - - 0.1 
ICER rnA 

With IRBE) = 1000. and 120 - 2 - -
TC = 100°C 100 - - - 2 

With base-emitter junction 120 -1.5 - 0.1 - -
reverse-biased 

ICEX 
100 -1.5 - - - 0.1 rnA 

With base-emitter junction 
reverse-biased and 120 -1.5 - 2 - -
TC=loo°C 100 -1.5 - - - 2 

* With base open ICED 
60 0 - 1 - -

rnA 
50 0 - - - 1 

Emitter-Cutoff Current lEBO -5 0 - 1 - 1 rnA 

Collector-ta-Emitter Sustaining 

Voltage: VCEolsus) V 

With base open O.la 0 120 - 100 -

With external base-to 
emitter resistance 

IABE) = lOOn VCERlsus) 0.1 130 - 110 - V 

DC Forward-Current 
hFE 

4 1.5a 15 150 15 150 
Transfer Ratio 2.5 4a 2 - 2 -

Base-ta-Emitter Voltage 4 1.5a - 2 - 2 
V VBE 2.5 4a - 3.5 - 3.5 

Collector-ta-Emitter 
VCElsat) 

1.5a 0.15 - 1.2 - 1.2 
V Saturation Voltage 4a 2 - 2.5 - 2.5 

Common-Emitter, Small-
Signal, Forward-Current 

Transfer Ratio: 
f = 50 kHz hfe 4 0.5 20 - 20 -

Gain-Bandwidth Product: 
2N6473.2N6474 fT 4 0.5 4 - 4 - MHz 
2N6475. 2N6476 -4 -0.5 10 - 10 

Magnitude of Common-
Emitter, Small-Signal, 

Forward-Current Transfer 
Ratio: 

f = 1 MHz 
ihfel 

2N6473. 2N6474 4 0.5 4 - 4 -
2N6475. 2N6476 -4 -0.5 10 - 10 -

Collector-to-Base Capacitance: 
f= 1 MHz, VCB= 10V Cabo 0 - 250 - 250 pF 

Thermal Resistance: 
Junction-to-Case ROJC - 3.125 - 3.125 

°C/W 
Junction-to-Ambient ROJA - 70 - 70 

apulsed: Pulse duration = 300 ].ls, duty factor = 0.018. .For p-n-p devices, voltage and current values are negative. 

*In accordance with JEDEC registration data format (JS-6 RDF-2). 
CAUTION: The sustaining voltage VCER(sus) MUST NOT be measured on a curve tracer. 
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2N6106·2N6111, 
2N62BB·2N6293, 
2N6473·2N6476 
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Fig. 1 - Maximum operating areas for 2N6288 - 2N6293. 
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Fig. 2 - Current derating curves for all types. Fig. 3 - Thermal-cycling ratings for all types. 
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2N6473-2N6476 
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2N6106-2N6111, 
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2N6473-2N6476 
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Fig. 7 - Maximum operating areas for 2N6475 - 2N6476. 
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2N6473-2N6476 
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Fig. 21 - Typical output characteristics for 2N6288 - 2N6293. 
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Fig. 23 - Typical output characteristics for 2N6473 and 2N6474. 
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File No_ 676 ------------------------ 2N62BB-2N6293, 

2N6473-2N6476 
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Fig. 25 - Typical input characteristics for 2N6288 - 2N6293. 
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Fig. 27 - Typical input characteristics for 2N6106 - 2N611', 
2N6475, and 2N6476. 
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Fig. 28 - Circuit used to measure sustaining voltage V CER(sus) 
for all types. 
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Fig_ 26 - Typical input characteristics for 2N6473 and 2N6474. 

TERMINAL CONNECTIONS 
JEDEC TO-220AA 

Lead No.1 - Base 
Stub - Do not use stub as tie point. 

Lead NO.3 - Emitter 
Mounting Flange - Collector 

TERMINAL CONNECTIONS 
JEDEC TO-220AB 

Lead No.1 - Base 
Lead No.2 - Collector 
Lead No.3 - Emitter 

Mounting Flange - Collector 
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Note: Curve will be inverted and polarity reversed for p-n-p types. 
The sustaining voltage, VCER(susl. is acceptable when the 
traces fall to the right and above the designated points: 
Point A: 2N6110, 2N6111, 2N62BB, 2N62B9 
Point B: 2N610B, 2N6109, 2N6290, 2N6291 
Point C: 2N6106, 2N6107, 2N6292, 2N6293 
Point 0: 2N6475.2N6473 
Point E: 2N6476.2N6474 

Fig. 29 - Oscilloscope display for measurement of sustaining voltage 
(test circuit shown in Fig. 28). 
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