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High-Voitage Power Transistors

2N5838, 2N5839, 2N5840 File Number 410

High-Voltage, High-Power Silicon N-P-N
Power Transistors

For Switching and Linear Applications in Military, Industrial,
and Commercial Equipment
Features:
8 Maximum safe-area-of-operation curves
m [ ow saturation voltages
m High voltage ratings
Veenl[sus] = 375 V [2N5840]
300 V [2N5839]
275 V [2N5838)
m High dissipation rating
Pr=100W

TERMINAL DESIGNATIONS
RCA-2N5838, 2N5839 and 2N5840** are epitaxial silicon
n-p-n power transistors. These devices employ the popular
JEDEC TO-204AA package; they differ mainly in voitage, E
current-gain, and Vee(sat) ratings.
Featuring high breakdown voltage ratings and low-satura-
tion voltage values, the 2N5838, 2N5839 and 2N5840 are
especially suitable for use in inverters, deflection circuits,
switching regulators, high-voltage bridged amplifiers, igni-
tion circuits, and other high-voltage switching applications.
T Formerly RCA Dev. types TA7513, TA7530, and TA7420

respectively.
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{FLANGE,
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92Cs-27516

JEDEC TO-204AA

MAXIMUM RATINGS, Absolute-Maximum Values:

2N5838 2N5839 2N5840
*COLLECTOR-TO-BASE VOLTAGE, Vego v vvevneenns 275 300 375 \
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:
With base 0pen Veeo(SUS) «.veuvvreerineneenniunns 250 275 350 v
*  With reverse bias (Vee) of -1.5 V, (Vcev) (SUS) * ..... 275 300 375 \
With external base-to-emitter
resistance (Reg) < 50 Q, Vcer(Sus) 275 300 375 v
*EMITTER-TO-BASE VOLTAGE, Ve ...vvvenvnennen 6 6 6 \
*COLLECTOR CURRENT, l¢
CONtINUOUS e« e vvvverecnenannsororirososconsoanss 3 3 3 A
2T L S 5 5 5 A
*CONTINUQUS BASE CURRENT, lg .. cevveuruinnnns 1.5 15 1.5 A
*TRANSISTOR DISSIPATION,
Pr:
At case temperature up to 25°C
and Vee Upto 40 V. veiiiienaririiirnennenieanns 100 100 100 w
At case temperatures up to 25°C
and Vceabove 40V .. ....oiiviviinianiaiieanann See Fig. 1.
At case temperatures up to 25°C
and Vee 8bove 40 V.. ...ovvviiniiiiiiinieiinnes See Figs. 1 & 2.
*TEMPERATURE RANGE:
Storage and operating {(Junction) ..........coeviennn -65 to +200 °C

*PIN TEMPERATURE (During soldering):

At distances = 1/32 in. (0.8 mm) from

case for 10SMEX ..vvuiererrrnresearataraneesrans 230 °C
* in accordance with JEDEC registration data format (JS-6, RDF-1).
« Shown as Vcex(sus) in JEDEC Registration Data.
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2N5838, 2N5839, 2N5840

Test Conditsons Limits ’
pe El‘l?lﬁel bc Type Type Type
Colleclor Current
Charactenishic Symbol 1 hage (v | ot Base «m 25838 2N5839 2H5860 tmts
Voltage 1V
Vee Ve | Vee | ‘¢ lg fg [ Min { Max | Typ | Min | Max | Typ } Min | Max | Typ.
Collector-Culoff Current: 200 2 - . mA
With base open loeo 250 2 2
With base-emittes junction 265 15 5 - nA
Icev 290 15 . 2 -
teverse biased 360 15 . - 2
i i 265 [IE] 8 -
¥ith base-emillter junction N3] . Zgﬂ 15 5 nA
reverse biased Te 100°C 360 15 5
Emilter-Culolt Current IEgo -6 1 i 1 LL
Collector-to Emitler
Sustaining Vollage VepolsusF 02 250b s 30
1Ser Frgs 4,5, & 6
Yiith base open v
¥ith base-emitter junction v s b 300"’ b
reversed brased cexfsusf 15101 215 318
With exlfmal base-ta-emitter VCERISUSF 02 2755 3001: . 3755
tesistance (Rgp) -50.:
Emitter-to-Base Voitage Vego 0.02) 6 - - 6 6 v
5 0.5 w0 | - |- 20 -
DC Forward-Current h 3 2b . 10 | s0 10 50
Transfet Ralio E 2 b 8 10 . . - .
Base-to-Emitler Voeisal) 2 (02 2 2 v
Saturation Voliage BE 3|03 2 -
Collector-to-Ertier 2 (02 15 1.5 v
Saluration Vollage Vegisalr 3 |03 1
Output Capacitance (Al 1 MB2) Coto 10d 0 150 150 150 oF
Magnitude of Common-
Emittes. Smail-Signal. Short
Circuil, Forward Currenl lhlel 10 02 5 5 S
Transfer Ratio ! 1 MHz1
Second Breakdown Collector
Curtent (With base forward 5 A
biased) Puise duration ls/sc © 23 z8 2
(non-repetitive) 1's
Swilching Times:
Delay I Vee - 2 |0z - S - o
200 3 0375° 0.06 - - - -
Rise \ vee - 2 {07 15 06 1.75 | 0.6
! 200 3 | osnse 15 08 | - .
Storage } vee - 2 jor - I 375 {115 30 | |
N 200 3 Joa3se 30_[10 - -
Fall vee - 2 02 - - . - 1.5 0.35 LS 0,35
Y 200 3| 035t - 15 {04 -] - -
Therma! Resistance 175 . .75 oC W
(Junction-to-Case) “JC 10 3 175
a Pulsed; pulse duration S 350 us, Duty factor = 2%. d Ves

b CAUTION: Ths sustaining voltages VCEO(sus), Vgex(sus) and

VCER(sus), MUST NOT be measured on a curve tracer.

€ 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.

e Ig) =lg = value shown.

* In accordance with JEDEC registration data format (JS-6 RDF-1).
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High-Voltage Power Transistors

2N5838, 2N5839, 2N5840
10
8

CASE TEMPERATURE (TC) =25°C
PULSE OPERATION

T LT
IC MAX. (CONTlNUOUS)

L

IR RITIIN

— DISSIPATION LIMlTED SLOPE=I

o

1 ,“ “l.

o o

H

N

COLLECTOR CURRENT (Io)—A

°

: )
o
I_-::

TIVE PULSE

SRR

NI

O 8 ¢

0.0t

VCEO MAX. ‘250 V (2N5838)
VCEQ MAX. 3275 V (2N3839) ==

| VGEQ MAX.x 350 (2N3840)- o

| DOOOETRONE IOV AR DOU0G NOUR1 1000 1 B

4 6 8 2

100
COLLECTOR—TO — EMITTER VOLTAGE (VCE)—V

4 6 8

92CS-15905

Fig. 1 — Maximum operating areas for all types.
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Fig. 2 — Derating curves for all types.
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High-Voitage Power Transistors

2N5838, 2N5839, 2N5840
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Fig. 4 — Maximum operating areas for all types.
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High-Voltage Power Transistors

2N5838, 2N5839, 2N5840

CASE TEMPERATURE(Tg) = 25°C E
2 COLLECTOR-TO-EMITTER VOLTAGE tvVeg:5V -
< +
t 1
- .? 1T H
g  EEE
[ E} 1
H &
§ o
3 { z B
1 + +
g 5
o : w
o 2 53 7
] RRENT {Ig)=50mA a ¥ f 4
< == o ri
3 T i
1 < 7.
[} § st fl ’l
s = 7
g By = | 7
7
133 . Z
] oS [E]
[ 20 30 40 50 BASE-TO-EMITTER VOLTAGE tvggl—V
COLLECI’OR TO-EMITTER VOLYAGE [Vegt—V 9255-40771 9255-407BR
Fig. § — Typical output charactaristics for ail types. Fig. 6 — Typical transfer characteristics for all types.
012 I
M S| URATION = 20
CASE TEMPERATURE "Cl +25°C Hg‘ﬁEEn?ION e 10 'ON:
o3 QBR on LECTOR SUPPLY VOLTS WCC' * 200
T ASE TEMPERATURE {T¢) = 25°C
= C BETA "‘FE‘ + 8 {2N5838)
«8 = 0l =10 {2N5839 & 2N5840}
we= kS H ==1
.’: g ‘ \\ t Bl By
= - N HE e
= >0 Ny T T
5% P somt - + +
(33 o008 e H
o>
2 T N
oZ Z
2o, 3 \
Sg Z007 -
2 e
3% s
g -~
0 ° + + I
‘ Tt T
t + =] H H T T ]
s - 0.05 H N 1
t HRH | K
[ ¥ 2 3 LLECTOR RRENT (Ig1—A
COLLECTOR CURRENT {I¢)l—4A coLLec v e
9255-4080R!
9255-4079R1
Fig. 7 — Typical saturation voltage characteristics for Fig. 8 — Typical delay-time characteristics for all types.
for all types.
3 ¥
R ST 0 .' s A
CLLEETaR SuPrLy VoLTS Weel « 20 * THH{RBLEECTOR ULy VouTs Wee = 209
CASE TEMPERATURE (Tgl = 25°C } ASE TEMPERATURE {Tg) = 25°C
0C BETA {hee) « 8 (2N5838) OC BETA (h;:l * 8 {2NSB3B)
- - =10 (2N5839 & 2N5640) 1 . =10{2ZN5839 &2K5840)
F 1az T T, «-t
1 m e _l_ 82
. ! T T - <o = - W
- ¥ 8 w T + in)
= T )‘r 1 w T
w T © T ~
w I I ) a T
& 0.5 3 Pt g LY 1
+ L 3 HH N T t
13 ; I @ : 1 > 1
T SRR 1 b 1 i Tt Ba -
£ H T R AN 2 ma - 1 ot T
5 I H e 11+ T - Ht T +
COLLECTOR CURRENT (Icl—A COLLECTOR CURRENT Iel—A
$255-4081R1 §255- 4082/
Fig. 9 — Typical rise-time characteristics for all types. Fig. 10 — Typical storage-time characteristics for all types.

178

\




3875081 G E SOLID sTaTeUl DE

3675081 00L7x77 O D 17’—_
rmyn-vunay® Fower Transistors

PULSE DURATION = 20p
REPETITION RATE = 0 ¥
COLLECTOR SUPPLY VOLTS tVeg! = 20
CASE TEMPERATURE (Tghs 25°C +
DC BETA {hggl = {2N5838) H
ID {2N5839 & 2N58401 HH -

o
o

fe,"~'s,

|

-]
P

FALL TIME (1g)—=pns

4

e E e
1

o

jamn)

1 1 1
13 15

i

i
T
(NN

COLLECTOR CURRENT (Igl—A
9255- 4063R1

Flg. 11 — Typical fall-time characteristics for all types.
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showing reference points for specification of switching
times.
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Fig. 12 — Circuit used to measure switching times for all types.
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Fig. 14 — Circuit used to measure sustaining voltages

Vceo(sus), Veen(Sus), and Veex (sus) for all types.
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Fig. 15 — Oscilloscope display for measurement of sustaining

voltages.

179




