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OOCI8LJD 
Solid State 
Division 

Power Transistors 

2N6477 
2N6478 

Hometaxial-Base, Medium-Power 
Silicon N-P-N Transistors 

Rugged Devices for Intermediate Power Applications 
in Industrial and Commercial Equipment 

Features: Applications: 

.' Maximum safe-area·of·operation curves for de and • Series and shunt regulators 
pulse operation 

• High voltage ratings 

• Low saturation voltages 
JEDEC TO·220AB • Thermal-c:ycling rating curves 

• High-fidelity amplifiers 

• Power switching circuits 

• Solenoid drivers 
• Vertical output stages in color 

and BIWTV 

RCA 2N6477 and 2N647sA are hometaxial·base silicon n·p·n straight·lead version of the package. They are also available on 
transistors intended for a wide variety of medium·to·high special order in a variety of lead·form configurations. Two 
power, high·voltage applications. These devices, which are popular variations have leads formed to fit TO·66 sockets 
voltage extensions of the 2N5298 family, are especially useful (specify formed lead No. 6201) or printed·circuit boards 
in vertical output stages in color and black·and·white TV. The (specify formed lead No. 6207). Detailed information on these 
units differ in voltage ratings and in the currents at which para· and other VERSAWATT outlines is contained in "RCA's Line· 
meters are controlled. up of Power Transistors" (PSP·704). 

The 2N6477 and 2N6478 are supplied in the JEDEC TO·220AB • Formerly RCA Dev. Nos. TA8405 and TA8343. 

MAXIMUM RATINGS. Absolute·Maximum Values: 2N6477 2N6478 

·COLLECTOR·TO·BASE VOLTAGE ............................... . VCBO 140 160 V 
COLLECTOR-TO·EMITTER SUSTAINING VOLTAGE: 

With base open .............................................. . VCEO(sus) 120 140 V 
With external base·to·emitter resistance (RBE) = 100 n .............. . VCER(sus) 130 150 V 

* With base reverse·biased (VBE = -1.5 V) ......................... . VCEV(sus) 140 160 V 
*EMITTER·TO·BASE VOLTAGE .................................. . 
'CONTINUOUS COLLECTOR CURRENT ........................... . 

VEBO 5 5 V 
IC 2.5 2.5 A 

PEAK COLLECTOR CURRENT ................................. . 4 4 A 
*CONTINUOUS BASE CURRENT ................................ . IB A 

TRANSISTOR DISSIPATION: 
* At case temperature up to 25°C ................................ . 

PT 
50 50 W 

* At case temperatures above 25° C . . . . . . . . . . .. . .................. . See Fig. 2 
At ambient temperatures up to 25°C ............................ . 1.8 1.8 W 
At ambient temperatures above 25°C ............................ . Derate linearly at 0.0144 wtc 

*TEMPERATURE RANGE: 
Storage and Operating (Junction) ................................ . -65 to 150 °c 

'PIN TEMPERATURE (During Soldering): 
At distances;;" 1/32 in. (0.8 mm) from seating plane for 10 s max. 235 °c 

"'In accordance with JEDEC registration data format JS-6 RDF·2. 
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ELECTRICAL CHARACTERISTICS, At Case Temperature (T C) = 25"C unless otherwise specified 

TEST CONDITIONS LIMITS 

CHARACTERISTIC SYMBOL VOLTAGE CURRENT 
2N6477 2N6478 

UNITS 
Vdc Adc 

VCE V BE IC 18 MIN. MAX. MIN. MAX. 

Collector-Cutoff Current: 80 a - 2 - -
With base o~n 

ICEO 100 0 - - - 2 
* 

With base-emitter 130 -1.5 - 2 - -
junction reverse-biased 

ICEV 150 -1.5 - - - 2 
rnA 

AtTC = 150°C ICEV 
120 -1.5 - 10 - -
140 -1.5 - - - 10 

* Emitter-Cutoff Current lEBO -5 0 - 2 - 2 rnA 

Collector-ta-Emitter Sustaining 
Voltage: VCEO(sus) 0.1" 0 120 - 140 -

With base open * 
With external base-ta-emitter 

VCER(sus) 0.1" 130 - 150 V 
resistance (R SE) = 100 n -

With base-emitter junction 
VCEV(sus) -1.5 0.1" 140 - 160 -reverse-biased 

DC Forward-Current Transfer 4 I" 25 150 25 150 
Ratio hFE 4 2.5" 5 - 5 -

* 

* Collector-ta-Emitter 
VCE(sat) 

I" 0.1 - 1 - 1 
V 

Saturation Voltage 2.5" 0.5 - 2 - 2 

Base-ta-Emitter Voltage VSE 
4 I" - 1.8 - 1.8 

V 
4 2.5" - 3 - 3 * 

* Magnitude of Common-Emitter, 
Small-Signal, Short-Circuit 
Forward-Current Transfer Ratio: 
1= 40 kHz 

I hIe I 4 0.5 5 - 5 -

Gain-Bandwidth Product IT 4 0.5 200 - 200 - kHz 

* Common-Emitter, Small-Signal, 
Short-Circuit Forward-Current 

hie 4 0.1 25 25 
Transfer Ratio: 

- -
1=1 kHz 

Thermal Resistance: 
Junction~to-Case RIIJC - 2.5 - 2.5 

°C/W 
Junction-to-Ambient RIIJC tU tU 

* In accordance with JEDEC registration data format (JS-6 RDF-2). a Pulsed: Pulse duration = 300,us, duty factor = 1.8%. 

CAUTION: The sustaining voltage VCEO(susl, VCERlsus), and VCEVlsus) MUST NOT be measured on a cllrve tracer. 
These sustaining voltages should be measured by mpans of the test circuit shown in Fig. 10. 

TERMINAL CONNECTIONS 
JEOEC TO·220AB 

Terminal No.1 - Base 

Terminal No.2 - Collector 

Terminal No.3 - Emitter 

Terminal No.4 - Collector 
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CASE TEMPERATURE (TC =25°C 
(CURVES MUST BE DERATED 

4 ~~~~ji~~~~~~~II~smmm~~II~L~IN~E~A~R~LY WITH INCREASE IN TEMPERAT 
trtttfilHl±tfjii-"jf:iH~ 

10 100 120 140 

COLLECTOR-TO-EMITTER VOLTAGE (VCE) - V 

6 8 1000 

92CS- 22440 

Fig. 1 - Maximum operating areas for both types. 

NOTE: CURRENT DERATING AT CONSTANT VOLTAGE 
APPLIES ONLY TO THE DISSIPATION-LIMITED PORTION 
OF MAXIMUM-OPERATiNG-AREA CURVES {FIG.n. DO 
NOT DERATE THE SPECIFIED VALUE FOR 'e MAX. 

2!5 50 75 100 125 150 1'rS ZOO 
CASE TEMPERATURE (Tcl-"C 

92CS-19663 

Fig.2 - Current derating curve for both types. 
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Fig.3 - Thermal-cycling rating chart for both types. 
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PULSE OPAERATION* 
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Fig.4 - Maximum operating areas for both types. 
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Fig.5 - Typical de beta characteristics for 2N6477. Fig.6 - Tvpical de beta charsct6ritics for 2N6478. 
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CASE TEMPERATURE ITe )-Z5-C 
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Fig.7 - Sustaining voltage VS. base-to-emitter resistance 
for both types. 

Fig.8 - Typical gain-bandwidth product.for both types. 
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Fig.9 - Minimum reverse-bias second-breakdown 
characteristics for both types. 

OSCILLOSCOPE 
GND. INPUT 

jf==f=--­
~~ g 0 V (HEWLETT-PACKARD. 

1308, OR +YCC 
EQUIYALENT) (O-30Y) 

HORIZ. 

92LS-1748!t1 

COlLECTtlR·TO-EMITTER VOLTAGE (VCEI-V 
9255.32141'11 

Note: 
The sustaining voltage, VCEO(SUS). 

VCERlsus). or VCEV(sus) is ac­

ceptable when the trace falls to the 
right and above point "A" for all 
types. (For values of current and 
voltage, see Electrical Characteristics) 

Fig. to .:... Circuit used to measure sustaining voltages, V CEO (sus), 
V CER(susJ. and V CEV(sus} for both types. 

Fig. It - Oscilloscope displav for measurement of sustaining 
voltages (testc;rcuit shown in Fig. TO). 
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Fig. 12 - Typical input characteristics for 2N6477. 
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Fig. 14 - Typical output characteristics for 2N6477. 
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Fig. 16 - Typical transfer characteristics for 2N6477. 
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Fig. 13 - Typical input cha!Bcteristics for 2N6478. 
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Fig. 15 - Typical output characteristics for 2N6478. 
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Fig. 17 - Typical transfer characteristics for 2N6478. 
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