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OO(]5LJD 
Solid State 
Division 

Power Transistors 

2N5804 
2N5805 

High-voltage, High~.Power 
Silicon N-P-N Power Transistors 
For Switching and Amplifier Applications 

Features: 

.. Power dissipation (PT) = 110 W at SO V 

• High-voltage ratings: 

VCEO(sus) = 300 V max. (2NS80S) 
= 22S V max: (2NS804) 

a Maximum-operating-area curves. .for selection of 
JEDEC TO-3 maximum operating conditions for operation free 

from second breakdown. 

RCA types 2NSB04 and 2NSB05** are silicon n-p-n transistors 
with high breakdown-voltage ratings and fast switching speeds. 
Both devices employ the popular TO-3 package; they differ in 
breakdown-voltage ratings and leakage-currpnt values. 
These trans"istars are especially suitable for power-switching 
circuits, switching regulators, converters. inverters, and 
power amplifiers. 
**Formerly RCA Dev. Nos. TA7130 and TA7130A~ respectively. 

TERMINAL CONNECTIONS 

Pin 1 - Base 
Pin 2 - Emitter 
Case - Collector 
Mounting Flange - Collector 

MAXIMUM RATINGS, Absolute-Maximum Values: 2NS804 .2NS80S 

'COLLECTOR-TO-BASE VOLTAGE ......................... . 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 
With 1.S volts (VBE) of reverse bias, and external 

base-to-emitter resistance (RBE) = son ................ . 
With base open ...................................... . 

'EMITTER-TO-BASE VOLTAGE ............................ . 

'CONTINUOUS COLLECTOR CURRENT ..................... . 

PEAK COLLECTOR CURRENT. _ ...................... . 

'CONTINUOUS BASE CURRENT ........................... . 

'TRANSISTOR DISSIPATION: 
At case temperatures up to 25° C and V CE up to 50 V .... _ .. . 
At case temperatures up to 25° C and VCE above 50 V ..... _ .. . 
At case temperatures above 25° C and VCE above 50 V ...... . 

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

'PIN TEMPERATURE (During Soldering): 
At distances;;' 1/32 in. (O.B mm) from 
seating plane for 10 s max .............. _. _ ..... _ ...... . 

*In accordance with JEDEC registration 

data format IJS-6 R OF-1 ) 
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ELECTRICAL CHARACTERISTICS, At Case Temperature lTd = 2ff1C Unless Otherwise Specified 

TEST CONDITIONS LIMITS 

CHARACTERISTIC SYMBOL VOLTAGE CURRENT 2N5B04 

· 

· · 

· 

· · 

· 

· 

· 

V de A de 

VCE VaE IC la· MIN. 

Collector-Cutoff Current: 
With base open ICEO 150 0 -
With base-emitter 270 -1.5 -
Junction reverse biased 340 -1.5 -

ICEV 270 -1.5 -
AtTr:= l000C 340 -1.5 -

Emitter-Cutoff Current lEBO 
-6 0 -
-5 0 -

DC Forward-Current 10 0.5a 25 
Transfer Ratio hFE 4 Sa 10 

Collector-la-Emitter 
Sustaining Voltage: 

VCEO(sus) 0.2 0 225 b 
(s .. Fig. 5, 6, and 71 
With base open 

With external base-to-
emitter resistance VCEX(sus) -1.5 0.2c 0 300b 
(RBEI = 50 n 

Emitter-lo-Base Voltage VEBO 0.03 6 
Base-ta-Emitter Saturation Voltage VBE(sat} 5" 0.5 -
Collector-ta-Emitter 

Saturation Voltage VCE(satl Sa. 0.5 -
Output Capacitance Cobo -

VCB = 10 V, I = 1 MHz 

Forward-Bias, Second-Breakdown 
Collector Current: IS/b 50 2.2 
t = 1 S, nonr~etitive 

Second-Breakdown Energy 
With base reverse biased 

RB = 20 n, L = 50 pH 
ES/b -4 5 0.62 

Magnitude of Common-Emitter, 
Small-Signal. Short-Circuit, 

hie 10 3 Forward-Current Transfer 'Ratio 1 

f = 5 MHz 

Saturated Switching Time (VCC = 200 VI: 
Turn-On tON 5 0.5 -
(Delay Time + Rise Time) 

Storage 
(S .. Figs. 12, 13 and 141 ts 5 0.5 -

Fan 
(See Figs. 12, 13 and 161 tl 5 0.5 -

Thermal Resistance: 
(Junction-to-Case) ROJC 10 5 -

·Pulsed; pulse duration < 350"s. dutY factor = 2% 

bCAUTION: The sustaining voltagas VCEO(sus) and VCEX(sus) MUST NOT be measured on a curve tracer. 
These sustaining ¥Oltagas should be measured by means of the test circuit shQwn in Fig.6. 

cpulsed: pulse duration:; 8.33 ms; duty factor = 50% 
-In accordance with JEDEC registration data format ( J5-6 RDF·'). 
"Specified in JEDEC registration data as a derating factor of 0.625 Wrc. 
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100 
B CASE TEMPERATURE (TC1~25DC 

(FOR Te ABOVE 25°C, DERATE LINEARLY)" 
.r-~~-+~-++---r---r_~~--4_--+_4_~ 

2r-~~~-J-LL---~~~~~--4_--+_+_~ 
Ie MAX. PULSED 

~ \\1\ 1\ \Ii 
10 I, I I ,\. \' \ I 

i 81- Ie M"'A"'X-. '-.!....j+---f'~~~-l-lh\--H~\--\--\!I'--I-+-++-l 
~ 6f-ICONTINUOUSl .;. ~~I\.\)UloUl f-

i -1--+--+-1--++ '~~~:~l~\~~~ r-

tz: 2 ~~\' l \1\ 
~ I--t-----f-+-H---!-" -;~ l \' ~ ~ ~ 1\, \ VCEOMAX 
~ ~l\ 1\ "225 V 

8 I +---+-++++-+--+~:\ ,\ \ I~ ~N5~01 

:I--t----+--+-H---+___+_~ \ \ I J-ll 

.0.1 

'0 \ \ VCEOMAX 
1\\1\ ·.oov 

-I--+---+-l-+-!-+---+-J--+l.j\\-~-\-\.J.\. ~I +jN5805 

21----+---+--++l--+----1---++1~,~---++I 

4 6 8 L' 4 6 B 2 
10 100 

_ .8 
COLLECTOR-TO-EMITTER VOLTAGE (VCE1-V 

Fig. '-Maximum operating areas for both type,. 

NOTE: CURRENT DERATING AT CONSTANT VOLTAGE APPLIES 

~~~I~ ~HFE ~l~~~~~:~~~~~i~~g_~c:i!O~u~~~:~~~~~.'~~i~. 
DO NOT DERATE THE SPECIFIED VALUE FOR Ie MAX. 
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Fig. 3-Derating curves for both types. 
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Fig. 2-Maximum operating areas for both types. 
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CASE TEMPERATURE (Tel: 25°C 
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Fig. 5-Collector-to-emitter sustaining voltage 
characteristics. 
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300 375 

COLLECTOR-lO-EMITTER VOLTAGE IVCE)-V 

NOTE: SUSTAINING VOLTAGES VeEO (sus) AND VCEX (sus) ARE 
ACCEPTABLE WHEN TRACES FALL TO THE RIGHT OF 
POINT"A" FOR TYPE 2N5804 AND POINT 
"e" FOR TYPE 2N5805,AT Ie" 200 rnA 

Fig. 7-0scilloscope display for measurement 
of sustaining Voltages (test circuit 
shoWn in Fig. 6). 
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Fig. 9-Typical saturation-voltage character
istics. 
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Fig. 6-Circuit u.red to measure sustaining 
vol rages V CEO (sus) and V CEX(sus). 
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Fig. 8-Typical dc beta characteristics. 
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Fig. 10-Typical transfer characteristics. 
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25 COLLECTOR-lO-EMITTER VOLTAGE (VeE )-10 v 
CASE TEMPERATURE tTela 2S·C 
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Fig. 11-Typic'" gain-i1andwitith product. 
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Fig. 13-PhBSB relationship betweBn input lind 
output curl'flnts thowlng rsftJrtlncB 
polna for splIClfication of switching 
r;""" (lftt circuit mown in Fig. 121. 
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Fig. 15-Typica! riw-timB characteristic. 

+12V Vcc· .. 200V 

INPUT FROM 
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Fig_ 12-Cin:uit used to mea,urB switching 
titnel_ 

PULSE DURATION;:.. 20~s 
REPETITION RATE - 1000 PULSES/s 
COLLECTOR SUPPLY VOLTAGE (Vcc)-200 V 

[8 1,"-IS 2 '" lC"O 

CASE TEMPERATURE (TC ' '" 25° C 
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Fig. 14-Typicill storage-tlms characteristic. 

PULSE DURATION >20p.s 
REPETITION RATE = 1000 PULSE/s 
COLLECTOR SUPPLY VOLTAGE IVCC)",200 V 
IB, =IB2~ICIIO 
CASE TEMPERATURE 1TC)"25°C 

2 3 4 5 6 
COLLECTOR CURRENT IIc'-A 

Fig. IS-Typical fal/-time characteristic. 
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