File No. 410

R/

Solid State
Division

Power Transistors
2N5838
2N5839
2N5840

RCA 2N5838, 2N5839and 2N5840** are epitaxial silicon
n-p-n power transistors utilizing a multiple-emitter-site
structure. These devices employ the popular JEDEC
TO-3 package; they differ mainly in voltage, current-
gain, and Vop(sat) ratings.

Featuring high breakdown voltage ratings and low-satu-
ration voltage values, the 2N5838, 2N5839 and 2N5840
are especially suitable for use in inverters, deflection
circuits, switching regulators, high-voltage bridge ampli-
fiers, ignition circuits, and other high-voltage switching
applications.

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

MAXIMUM RATINGS, Absolute-Maximum Values:
2N5838 2N5839 2N5840
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VOLTAGE, VCBO ........ 275 300 375 v
COLLECTOR-TO-EMITTER SUS- Features:
TAINING VOLTAGE: ® Maxi £ ¢ .
With base open, VCEO(suS) 250 275 350 v aximum safe-area-of-operation curves
With reverse bias (VBg) of ° .
-1.5 V, VCEV(Sus)a . . . . . 275 300 375 V Low saturation voltages
With external base-tg—emi}ser
resistance (Rgg) < 50 {1, @ High volt i
VCER(SUS) « 2o v v 275 300 375 V High voltage ratings
*EMITTER-TO-BASE VcEeR(svs) = 375 V (2N5840)
VOLTAGE, VEBO -+« ++«« 6 6 6 v 300 V (2N5839)
*COLLECTOR CURRENT, Ic 275 V (2N5838)
Contingous . . .......... 3 3 3 A
. 8k . i 5 5 5 A e High dissipation rating
CONTINUOUS BASE CURRENT, Pr=100W
IB v v voneemnnennns .5 1S 1.5 A T
*TRANSISTOR DISSIPATION,
Pr: ~ [NOTE: CURRENT DERATING AT CONSTANT. =
: R " VOLTAGE APPLIES ONLY TO THE DISSIPATION-|
At case temperature up to25° C = I:MIT? poR;noN AND THE Tg,,-UIMITED
ORTION OF MAXIMUM OPERATING AREA
Aa“d VeguptodoV ..., 100 100 too W 2a CURVES (FIG.28 31 00 NOT DERATE THE
¢ case temperatures upto25° C 5 Ww  |SPECIFIED VALUE FOR 1. MAX
and Vcg above 40 V. .. . . See Fig. 2. a g9 i
At case temperatures above 25° C acs
and VCE above 40V ... .. See Figs. 1 & 2. seg
*TEMPERATURE RANGE: 5¢gg v
. Storage & Operating (Junction) -65 to 4200 °c S 7
PIN TEMPERATURE (During 88 .S~
Soldering): w5 L/"lly
At distances 2 1/32 in. o O/ )
(0.8 mm) from case for 10 s o 88 o /R,
MAX o o v v oe v ne e 230 C g e & L I N R ==
Gng SRR
X inaccordance with JEDEC registration data format (JS-6, RDF-1). V3 s R It
Shown as Vegx(sus) in JEDEC Registration Data. w e 1 T
! ]
! y
0 25 50 75 ¥ 25 ¥ 75 0
CASE TEMPERATURE (T¢) —°C
9255-4072R1L
Fig. 1 - Derating curves for all types.
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File No. 410 2N5838-2N5840
ELECTRICAL CHARACTERISTICS, Case Temperature (Te) = 25°C
TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT| 2N5838 | 2N5839 2N5840 |UNITS
Vdc A dc
Vce | Vgellec | g | Min.| Max.|Min. | Max. | Min. | Max.
Collector-Cutoff Current: 200 2 - - - . nA
With base open Iceo 250 2 - 2
*| With base-emitter junction 265 1.5 5 A
biased Icev 290 1.5 - 2 -
reverse biase 360 15 . 2
*| With base-emitter juncti I 265 15 8 :
mitter junction CEV . 290 15 X 5 . nA
reverse biased, Ta=1000C | T - 100 °C 360 1.5 5
*|Emitter-Cutoff Current IEB0 -6 1 1 1 mA
*1Collector-to-Emitter
Sustaining Voltage: VCEO(S"SP 0.2 ' 2500 2750 350"
(See Figs. 4.5, & 6/
With base open '
*| With base-emitter junction v a b b b
reverse bissed cexisusP 15 |01 275 300 375
With external base-to-emitter a b b b
v . 7 300 375
fesistance (RBE) -5002 CER(SUS)‘I 0.z a8
*|Emitter-to-Base Voltage VEBO 6 6 6 v
Ig=0.02 A ;
5 0.58 20 20 - 20 -
«[DC Forward-Cpnenl Mg 3 28 - - 10 50 10 50
+| Transfer Ratio 2 3@ 8 40 . - . .
*| Base-to-Emitter 2102 . . . 2 . 2
v t v
Saturation Voltage B2l 3810.375 - 2 - - - -
*[ Collector-to-Emitter 22102 - : 1.5 1.5
Saturation Voltage Vegfsab 3alo3ns | - 1 . S
Output Capacitance : Cobo 150 150 150 pF
Vcg=10V, f=1MHz
*[Magnitude of Common-
Emitter, Small-Signal, Short-
Circuit, Forward-Current Ihtel 10 0.2 S 5 : 5
Transfer Ratio (f - 1 MHz)
Forward-Bias,
Second-Breakdown .
Collector Current: s e 10 23 2 23 A
t =1 s, nonrepetitive
Second Breakdown® Energy
(With base reverse biased) Egd 4 0.45 0.45 0.45 m
Rg =500, L =100 uH
Thermal Resistance ¢ . 1.75 1751 %cw
(Junction-to-Case) Rouc 10 5 L35

* In accordance with JEDEC registration data format (JS-6 RDF-1)
a Pulsed; pulse duration = 350 us, Duty tactor < 2%.

b cAuTION: Ths sustaining voltages V,
H 'CEO(Sus), V (sus) and
VCER(sus), MUST NOT be measured on a curve :&:Ee’?. These

sustaining voltages should be measured by means of the test circuit
shown in Fig. 4.

Clisp is defined as the current at which second breakdown occurs at
a specified col!ector voltage with the emitter-base junction forward
biased for transistor operation in the active region.

d Es/b is defined as the energy at which second breakdown occurs
under specified reverse bias conditions. Eg/p = 1/2 LI12 where L
is a series load or leakage inductance, and | is the peak collector
current.

e Ig| = Igg = value shown.

259



2N5838-2N5840 File No. 410

SWITCHING-TIME CHARACTERISTICS, At Case Temperature (Tc) = 25°C

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL | VOLTAGE| CURRENT| 2N5838 2N5839 | 2N5840 |UNITS
V dc A dc
Vee Ic | 1g® | Max.| Typ.| Max.| Typ.| Max. | Typ.
‘Switching Times:
Delay ty 2 o2 - - - 0.07 - 0.07
(See Figs. 11, 15, & 16) 200 3 0.375 - 0.06 | - - -
* Rise | 2 0.2 - - 1.5 0.6 1.75 | 0.6
(See Figs. 12, 15, & 16) ' 200 3 0375 [ 1.5 | 0.8
s
*| Storage | 2 |02 T a5 [1as |30 s |
(See Figs. 13, 15, & 16) S 200 3 10375 130 |10 ] - - -
¥ Fall 2 ] 02 - p - s foss| s ] oas
(See Figs. 14, 15, & 16) ] 200 3| o3s| s {oa | - - - -
* 1 accordance with JEDEC registration data format (JS-6 RDF-1). L4 IBI =g = value shown.

CASE TEMPERATURE (T¢)=25°C
PULSE OPERATION *

o

COLLECTOR CURRENT (Io)—A

: 0.1

6 FOR SINGLE NONREPETITIVE PUL!
! 4

2 i i ER

VcEQ MAX.2250 V (2N5838) —
- Vegg MAX.=275 V (2N5839)—
o.01] | Vogo MAX.-350V (2N5840)
I

4 6 8000
92CS-15905

2 4 6 8 2 4 6 8,00
COLLECTOR-TO — EMITTER VOLTAGE (VCE)—V

Fig. 2 - Maximum operating areas for all types.
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File No. 410 2N5838-2N5840
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Fig. 3 - Maximum operating areas for all types.

Veso(sus) VeeR(sus)
|

[ |
275300 375

COLLECTOR CURRENT (Ic)—~maA

COLLECTOR-TO- EMITTER VOLTAGE (Vcg)—V
925 15907

The sustaining voltages V (sus), V (sus), and V, (sus)
CEO e '

are acceptable when the traces fall to t cR right and angixpo!nx

‘“A’ for type 2N5838, point “B’’ for type 2N5839, and point “‘C’’

for type 2N5840.

Fig. 4 - Oscilloscope 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

PUSH
TEST +
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Fig. 5 - Circuit used to measure sustaining voltages
VcEeo(sus), VegR(sus), and Vegx(sus) for all types.
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Fig. 7 - Typical normalized dc beta characteristics for
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Fig. 6 - Collector-to-emitter sustaining voltage charac-
teristics for all types.
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Fig. 8 - Typical output characteristics for all types.
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Fig. 9 - Typical transfer characteristics for all types.
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Fig. 10 - Typical saturation voltage characteristics for
all types.



File No. 410

2N5838—2N5840

.12] = PULSE DURATION = 20,5
L3 | D e 20h REFETITION RATE * 100 Hz
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Fig. 11 - Typical delay-time characteristic for all types.

Fig. 12 - Typical rise-time characteristic for all types.

COLLECTOR CURRENT (Ic}l—A
9255-4082RI

Fig. 13 - Typical storage-time characteristic for all types.
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Fig. 15 - Circuit used to measure switching times for
all types.
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Fig. 14 - Typical fall-time characteristic for all types.
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Fig. 16 - Phase relationship between input and output
currents showing reference points for specification of
switching times. (Test circuit shown in Fig. 15).
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