
D\lCIBLJI] 
Solid State 
Division 

RCA 2N5838;2N5839 and 2N5840** are epitaxial silicon 
n-p-n power transistors utilizing a multiple-emitter-site 
structure. These devices employ the popular ]EDEC 
TO-3 package; they differ mainly in voltage, current
gain, and V CE(sat) ratings. 

Featuring high breakdown voltage ratings and low-satu
ration voltage values, the 2NS838, 2N5839 and 2N5840 
are especially suitable for use in inverteIS, deflection 
circuits, switching regulators, high-voltage bridge ampli
fiers, ignition circuits, and other high-voltage switching 
applications. 

** Formerly RCA Dev. types TA7513 f TA7530, and TA7420 
respectively. 

MAXIMUM RATINGS, Absolute·MoKlmum Volues: 
2N5838 2N5839 2N5840 

*COLLECTOR-TO-SASE 
VOLTAGE, VCSO .••..•.. 
COLLECTOR'TQ-EMITTER SUS
TAINING VOLTAGE: 

* :f~~ ~:::r::hl~:~~)~f) 
-1.5 V, VCE.V(sus)" ••••• 

With external base-to-emitter 
resistance (RSE)'::: 50 n, 
VCE.R(sus) .••.....•.. 

*EMITTER-TO-BASE 
VOLTAGE,VESO •...••.. 

*COLLECTOR CURRENT, 1c 
Continuous • • . • . . • . . • . . 
Peak •.••••••••••..•. 

*CONTINUOUS SASE CURRENT, 

275 

250 

275 

275 

6 

300 

275 

300 

300 

6 

IS" •. .• • . . •• •• . •• ••• 1.5 1.5 

*TRANSISTOR DISSIPATION, 
PT: 

At case temperature up to 25° c 

A~~~!CFe:~!~t:!~ UPto2So C 
Bnd VeE above 40 V ••••• 

100 100 

See Fig. 2. 

375 

350 

375 

375 

6 

3 
5 

1.5 

100 

At case temperatures above 25° C 
Bnd VCE above 40 V .•.•. See Figs. 1 & 2. 

*TEMPERATURE RANGE: 

*p~~or;:~~~;g~({~;~~n) 
Soldering): 

At distances ~ 1/32 in. 

·65 to -+200 

(0.8 mm) from case for 10 s 
max ••••••••••• , •••• 230 

: In accordance wlthJEDEC regIstration data format US-6. RDF-l). 
Shown as VCEX(BUS) in JEDEe Registration Data. 
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FileNo. 410 

Power Transistors 
2N5838 
2N5839 
2N5840 

SILICON N-P-N POWER 
TRANSISTORS 
High·Yoltage 
High·Power Types 
For Switching and, 

~
'~ 

.-: ~ .~ . 
JEDEC ' ," ,'" 

TO'3 H-1570 

Linear Applications in'Milftary, Industrial, 
and Commercial Equipment 

Features: 

• Maximum safe-area-of-operation curves 

• Low saturation voltages 

• High voltage ratings 

VeER(s.s) = 375 V (2N5840) 
300 V (2N5839) 
275 V (2N5838) 

• High dissipation rating 
PT = 100W 
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NOTE: CURRENT DERATING AT CONSTANT 
VOLTAGE APPLIES ONLY TO THE DISSIPATION
LIMITED PORTION AND THE IS/b-LIMITED 
PORTION OF MAXIMUM OPERATING AREA 
CURVES{FIG.Z631 00 NOT DERATE THE 
SPECIFIED VALUE FOR [C MAX. 

25 ~ 75 100 125 150 175 200 
CASE TEMPERATURE ITc) _·c 

Fig. 1 - Derating curves for aI/ types. 
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File No. 41o ________________________ _ 
2N5838·2N5840 

ELECTRICAL CHARACTERISTICS, Case Temperature (TC) = 2SoC 

TEST CONDITIONS LIMITS 

CHARACTERISTIC SYMBOL VOLTAGE 

V de 

VCE VBE 
Coliector·Cutoff Current: 100 

With base open 
'CEO 

150 

· With base·emiller junction 165 ·1.5 

'CEV 
190 .\.5 

reverse biased 360 ·1.5 

· With base·emiller junction 
'CEV 

265 ·1.5 
190 ·1.5 

reverse b.ased, TC=100oC TC-tOOOC 360 -1.5 

• Emiller-Cutoff Current 'EBO -6 

• Collector-to-Emiller 
Sustaining Vollage: VCEO(susf 

($1'(' FiRs . .t. :;, & 6; 

With base open 

· With base-emitter junction VCEx(susf -\.5 
reverse biased 

With external base·to·emltter 
VCERlsusf resistance (R BE ) - 50 D 

• Emitter·to·Sase Voltage 
IE =0.02 A 

VEBO 

5 · DC Forward·Current 
hFE 3 · Transler Ratio 1 

• Sase·to·Emitter VSElsa!) 
Saturation Voltage 

• Coliector-to·Emitter 
Saturation Voltage V CElsa!) 

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

.. Magnitude of Common-
Emitter, Small-Signal, Short- I hIe I 10 Circuit, Forward-Current 
Transfer Ratio (f - I MHz) 

Forward-Bias, 
Second-Breakdown 

IS 'bc 40 
Collectc.r Current: 

t = 1 s, nonrepet~tivp. 
Second Sreakdownc Energy 

(With base reverse biased) ES 'bd -4 
RS ' 50 D, L ' 100 ~H 

Thermat Resistance: 
ROJC 10 

(Junction·to·Case) 

* In accordance with JEDEC registration data format (JS-6 RDF-I) 

a Pulsed; pulse duration::: 350 j.Ls, Duty tactor ~ 2%. 

b CAUTION: Ths sustaining voltages VCEO(SUS), VCEX(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. 4. 

c IS/b is defined as the current at which second breakdown occurs at 
a. specified collector voltage with the emitter·base junction forward 
biased for transistor operation in the active region. 

CURRENT 2N5838 2N5839 2N5840 UNITS 

A de 

IC 'B Min. Max. Min. Max. Min. Max. 

1 rnA 
1 2 

5 
1 rnA 

2 
8 

5 rnA 
5 

1 1 1 rnA 

0_2" 250b m b 350b 

o_t" mb 300b 375b 
V 

0.2 a mb 300b m b 

6 6 6 V 

0.5 a 20 10 20 
2a 10 50 10 50 
3" 8 40 

18 0_1 1 2 V 
38 0.375 2 

2a 0_2 1.5 1.5 
3a 0.375 I V 

150 150 150 pF 

0.2 5 5 5 

2.5 25 1_5 A 

0.45 0.45 0.45 mJ 

5- 1.75 1.75 1.75 °C/W 

d ES/b is defined as the energy at which second breakdown occurs 
under specified reverse bias conditions, ES/b = 1/2 U 2 where L 
is a series load or leakage inductance, and I is the peak collector 
current. 

e lSI = IS2 = value shown. 
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2N5838-2N5840 File No. 410 

SWITCHING-TIME CHARACTERISTICS, At Case Temperature (TC) = 2tf1C 

TEST CONDITIONS LIMITS 

CHARACTERISTIC SYMBOL VOLTAGE CURRENT 2N5838 2N5839 2N5840 UNITS 
V de A de 

VCC IC IB- Max. Typ. Max. Typ. Max. Typ. 

Swilching Times: 
Delay Id 2 0.2 0.07 0.07 
(See Figs, 11. 15. & 161 200 3 0.375 0.06 

· Rise 2 O.l 1.5 0.6 1.75 0.6 
I, 

(See Pigs. 12. 15. & 16) 200 3 0.375 1.5 O.B 

· ·Slo,age 2 0.2 3.75 1.75 3.0 1.75 '"s 

(See Figs. 13. 15. & 16) 
IS 

200 J 0.375 3.0 1.0 

· Fall 2 0.2 1.5 0.35 1.5 0.35 
(See Figs. 14. 15. & 161 If 200 3 0.375 1.5 0.4 

* In accordance with JEDEC registration data format (JS-6 RDF-l). • lSI = IS2 = value shown. 

I 
!. 

10 100 
COLLECTOR-TO - E~ITTER VOLTAGE (VCE 1-V 

92CS-15905 

Fig. 2 - Maximum operating areas for a/l types. 
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File No. 410 2N5838·2N5840 
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COLLECTOR-TO-EMITTER VOLTAGE IVCEI-V 
92CS-15906 

Fig. 3 - Maximum operating areas for all types . 
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~20 -

COLLECTOR-TO-[UITTER VOLTAGE (VCEI-V 

The sustaining voltages V CEO(8US). V C R(BUS), and V CEX(sus) 
are acceptable when the traces fall to l6e right and above point 
"A" for type 2NS8J8. point "B" for type 2NS839. and point "e" 
for type 2NS840. 

Fig. 4 . Oscil/oscope display for measurement of sus
taining voltages (test circuit shown in Fig. 5). 

TERMINAL CONNECTIONS 

Pin 1 - Base 

Pin 2 - Emitter 
Mounting Flange, Case - Collector 
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2N5838-2N5840 _________________________ File No. 410 

HORIZONTAL 
INPUT 

TEKTRONIX OSCILLOSCOPE 
MODEL RM·~3.0R [QUIV. B 

VERTICAL 
INPUT 

GROUND 

VCEO 

veERO g.~~ 0 
~ 

VCEX~r.--J 
1.5 v 

PUSH 
TO 

r-____________ ~T~ES~T~-L~ 

CLARE 

Vee POWER 
SUPPLY 

MODEL No.HGP-2034, 
OR EQUIVALENT 

IIOJ IW 

- + 
8.5V 

VOLTAGE SOURCE 

~ ON 
II!!!iVAC 
60 Hz 

Fig. 5 .. Circuit usecl to measure sustaining voltages 
VCEO(sus), VCER(sus), and VCEX(sus) for a/l types. 

3.5 COLLECTOR-TO-EMITTER VOLTAGE IVCE'- 5 V 

• -I-

" a 
0:-

~ ~2.5 ,~J I 
I'~" u~ 

00 - -...... 0:-

;!.i Z 
0:0: V~ ~:!i 

1.51--
\ u .. CASE TEMPERATURE 

\ 
0., 

ITc)' 2S"C 
~~ 
::;1- I 

"' \~ :IE 
0: 0.5 0 z 'I" 

2 . 6 • . 0.01 0.1 6 8 I 4 6 810 

COLLECTOR CURRENT lIe I-A 92SS·4016R1 

Fig. 7 • Typical normalized dc beta characteristics lor 
0/1 types. 

COLLECTOR-TO-EMITTER VOLTAGE (Vce;5 v 

0.5 1.5 

92SS-4018RI 

Fig. 9· Typical transler characteristics lor 0/1 types. 
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CASE TEMPERATURE ITel: 25-C 

C)~ I I I ~~ 420 
z> I I I 
~I 
~i 3A1 

VCER(susl 

0:- -~B40 VCEO (sus I 
~~ I I i~ 340 
':'0 I I 
~~ VeER Isusl 

~ 
I 

o::.! 300 

c9 VCERlsusl VCEO!susJ 

w> '~ ~ . VCEO(susl 
.JW 260 
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IK 
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EXTERNAL 8ASE-TO-EMITTER RESISTANCE (R eE 1- n 92CS -1~904 

Fig. 6 • Collector-to.emitter sustaining voltage charac. 
teristics for all types. 

COLLECTOR-TO-EMITTER VOLTAGE 1VcrJ- V 92SS-4017RI 

Fig. 8· Typical output characteristics for 01/ types. 

92SS-4079RI 

Fig. 10 • Typical saturation voltage characteristics for 
01/ types. 



File No. 410 - _______________________ 2N5838-2N5840 
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PULSE DURATION':s 20~. 
REPETITION RATE. 100 H, 
COLLECTOR SUPPLY VOLTS tVec'· 200 
CASE TEMPERATURE tTc' • 2~·C 

DC eETA (h FE): I~ :::S~83~8~ 2NS840) 

8 1 • -le2 

COLLECTOR CURRENT tIc I-A 
9ZSS- 4080AI 

-;. 
I 

'" " 
'" ., 
0:: 0.5 

PULSE DURATION-= 20~s 
REPETITION RATE. 100Hz 
COLLECTOR SUPPLY VOLTS IVeel • 20 
CASE TEMPERATURE lTc I '" 25·C 
DC BETA IhFEI '" 8 12N5B3BI 

'" 10 (2NSB39 8. 2NS8401 
lSI· -1° 2 

COLLECTOR CURRENT (.Ic I-A 
9ZSS-4081AI 

Fig. 11 • Typical rle/ay.time characteristic (or all types. Fig. 12· Typicol rise-time characteristic for all types. 
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PULSE DURATION -= 20~s 
REPETITION RATE· 100 H, 
COLLECTOR SUPPLY VOLTS tVeel • 20 
CASE TEMPERATURE ITc I • 25·C 

DC BETA thFEI : l~t~~::3893~12N5840) 
IBI • -IB2 

I 2 3 
COLLECTOR CURRENT {IC'-A 

92SS-4082AI 

Fig. 13 - Typica/stOf'age.timecharacteristic(oralltypes. 

STNCOUT tYee 

I 
RL Ie 

MONITOR 

TYPE 
2N58]8 
2NS819 

OR 
2NSa.cO 

'Ial AND la2 MEASURED WITH TEKTRONIX CURRENT PROBE P6019 OR EQUIVALENT 

Fig. 15 - Circuit userl to meosure switching times for 
01/ types. 
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PULSE DURATION S. 20~. 
REPETITION RATE· 100 Hz 
COLLECTOR SYPPLY VOLTS IVec' • 200 
CASE TEMPERATURE ITC I • 2S·C 

05 OC BETA th FE ' : I~ (I:=::::~ 2N58401 i . I SI --1 82 

:;.. 0.4 

'" " I- 0.3 
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.J 
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0.1 

COLLECTOR CURRENT IIC)-A 

92SS-4083RI 

Fig. 14 - Typical fal/-time characteristic (or all types. 

+ 

I-___ +---. ______ '-+-__ -.-__ TIME 

INPUT WAVE FOI/M 

I--__ .j-----'TU~~M~FF 

9255-4085 OUTPUT WAvE FORM 

Fig. 16 • Phose relationship between input anrl output 
currents showing reference points lor specification of 
switching times. (Test circuit shown in Fig. 15). 
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