TYPES 2N1038, 2N1039, 2N1040, 2ZN1041 ® 2N2552, 2N2553,
2N2554, 2N2555 o 2N2556, 2N2557, 2N2558, 2N2559
P-N-P ALLOY-JUNCTION GERMANIUM MEDIUM-POWER TRANSISTORS

SERVO AMPLIFIERS o AUDIO AMPLIFIERS

3E

40-, 50-, 80-, or 100-VOLT UNITS Guaranteed lcgx at 85°C § .5

20 WATTS AT 25°C CASE TEMPERATURE LOW res o LOW lgo © LOW Vi R
Choice of T0=5, Stud, or Hex Package for 3 K
Guaranteed Beta at 1 amp and 50 ma I RELAY DRIVERS « PULSE AMPLIFIERS “e
=<

mechanical data

The transistors are in hermetically sealed, resistonce-welded cases with glass-to-metal seals between case
ond leads. These devices are available in (1) o round TO-5 package weighing approximately 2.4
grams (2N1038 series), (2) a stud heat-sink package which weighs approximately 5.4 grams (2N2552
series) and (3) a hexagonal flanged-nut heat-sink package which weighs approximately 8.6 grams
(2N2556 series). Mounting hardware available is shown on page 8.
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NOTES:

1. VEMPERATUBE MEASUREAMENT POINT 0.040 4 THE OMENTATION OF THE LEADS I RELATON TO
MOMINAL FEOM SEAT OF MEAT HNK THE MEX MLATS % NOT CONTAOUED.

2 (EMPERATURE MEASUREMENT FOINT 0160 5 AL DIMENSONS ARE W BICHES UnaXSS OTERWisE

NOMMAL FROM CENTER OF HEAT LINK.
3. TMREAD RELIEF IS 0DYO MAX. BY 0430 Dia.
HOMUNAL.

*tndicates JEDEC Registersd Ounta.
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TYPES 2N1038, 2N1039, 2N1040, 2N1041 e 2N2552, 2N2553,
2N2554, 2N2555 e 2N2556, 2N2557, 2N2558, 2N2559
P-N-P ALLOY-JUNCTION GERMANIUM MEDIUM-POWER TRANSISTORS
*absolute maximum ratings at 25°C case temperature (unless otherwise noted)
2N1038 2N1039 2N 1040 2N1041
2N2552 2N2553 2N2554 2N2555
2N2556 2N2557 2N2558 2N2559
Collector-Base Voltage . .o 40 v 60 v 80 v 100 v
Collector-Emitter Voltage (see Note 1) 40 v 60 v 80 v 100 v
Emitter-Base Voltage -— 20y
Collector Current -— 30 —
Base Current . e e e e e — o
Total Device Dissipation at (or below) 25°C
Case Temperature (see Note 2) — W .-,
Operating Case Temperature Range . «——— —55°C to + 100°C —————

Storage Temperature Range . «——— —55°C to + 100°C ~——>

NOTES: 1. This volue applies when base-emitter voltage Ve — + 0.2 v.
2. Derate lineatly to + 100°C cuse tempsrature at the rale of 267 mw/C°.

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS TYPE MIN TYP

1038
2552 —40
22556
1039
N2553 —&
IN2S5T
1040 M
M2554 —80
2M1558
MNI041
2N2555
IN2559
N1038
M2552 —30
2558
ZNI039
2553 — &
242557
21040 v
2554 —50
22558
2N1041
N2555 —é0
M2559

MAX UNIT

Collector-Base
Breckdown
Yollage

Wewo le = — 850 po, )g =0

Collactor-Emitter
Breokdown
Yoltage

"Beeo lc =—=100ma, Ig=10

*Indicates JEDEC Registered Data.
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TYPES 2N1038, 2N1039, 2N1040, 2N1041  2N2552, 2N2553,
2N2554, 2N2555 » 2N2556, 2N2557, 2N2558, 2N2559
P-N-P ALLOY-JUNCTION GERMANIUM MEDIUM-POWER TRANSISTORS

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS TYPE MIN TYP MAX UNIT
2N1038
Vg = —v, lg=10 wrss2
IN2556
1039
Yog = —Wv, g =10 22553
Coluctor 2N2557
| Cutoff —12 pa
[+ o]
Current 1040
Yeg = — 40, lE =9 2N2554
2N2558
21041
Veg = —S0v, fg =10 W55
2N2559
281038
Veg = ~15v, =10 N2552 -2
2N2556
2N1039
Veg = —20v, lyp==0 2N2553 -2
Collactor 2N2557
* Cutoff ma
CEQ
Current 1040
Yog =—Bv. =10 2N2554 -2
2N2558
NH041
Ve = —3v, lg—0 2N2555 -2
2N2559
2N1038
Veg = —40v, Vg = +02v 202552
2N2556
2N1039
Vog = —80v, Vg = + 02v | 202553
Collector 2N2557
*| Cotoft — %0 fa
X
Ct Current N1040
Voe = —B0v, Vg = + 02 2N2554
2N2558
2N1041
Veg = —100v, Vg = + 02v IN2535
2N255%
281038
Vep = —2v, Vg = +02v | 2NIS52
Tc = + 859¢C 2N2556
2N1039
Vog = — v, Ve = +02v M2553
Collactor Te = + 85% N2557 s
! Cutoft - me
CEX
Current 1040
Vg = —40v, V¥pe = +02v 2N2554
Te = +85%C M2858
2M1941
Vep = —80v, Vo= +02v IN2555
Te = + 85°%¢C 2N2559
*les0 Emitter CutoHf Current Vgg = —v, Ic=120 All — 650 pa
*Indicates JEDEC Registered Data.
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TYPES 2N1038, 2N1039, 2N1040, 2N1041  2N2552, 2N2553,
2N2554, 2N2555 » 2N2556, 2N2557, 2N2558, 2N2559
P-N-P ALLOY-JUNCTION GERMANIUM MEDIUM-POWER TRANSISTORS

electrical characteristics ot 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS TYPE MIN TYP MAX UNIT
Stafic Commen Emitter Ve =—03v, le==1a
P Input Impedance (see Note 3) Al éo ohm
. VCE:—O.SV, e ==1a
" Static Forward [s00 Nota 3) All 2 40
fE Current Transfer Ratio
Vep = —05v, lp = —50 ma AH 33 00
Yeg = =05y, lpo=—1a
cE " ooS Al 15 60
— 0,
n Static Forward Te = —55°C {See Note 3)
FE "
Curren) Transfer Rotio — — 05 — 1
Yee vl : Al » 7
Te = + 85%
Static Common- Emitter Vee = —03y, le = -1a
. h
Yre Forward Transfer Admittance {see Note 3) M 10 mho
. Yeg = =05y, g ==1a
™ Bass-Emitter Voltage ¢ {see Hote 3] Al —10 v
Vee Base-Emilter Voltage Veg = —05v, 1o = —50 ma Al —035 ¥
Collector-Emitter lg=—100mo, tn = —1a
b / 8 - 'C —
CEisa!l  soruration Yoltage {see Note 3} it 0.55 v
Smoil-Signal Common-Emitter Veg = =15y, o =—05a
*h CE L
fo Forward Curreny Transfer Ratio f=1k Ml 18 7
'l" [ Smaii-Signal {emmon-Emitter Veg = — 15 v, le = — DS a t 20
fe Forward Current Trensfer Ratio F = 12.5 ke .
Common-Bose Dpen-Circuit Vep = —bv, =0
Cab Output (apacitance t = 135 ke Al 100 ot

NOTES: 3. Measurements are made with voltage sensing contacts located 0.25 inch from header of transistor.
Yoltage sensing contacls are separate from current carrying contocts.

*indicates JEDEC Registered Data.

switching characteristics at 25°C case temperature

PARAMETER TEST CONDITIONST TYPICAL UNIT
ty  Delay Time lg ==1a 0.18 fusec
1 Rise Time Vagrotn = 74V 0.47 asec
t,  Storge Time =20 0.59 psec
t;  Fall Time {See ciccuit on Page B) 12 psec
by Total Switching Time 245 psec

1Veltage ond current volues are nominal; exoct vatues vary slighty with device porameters.
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TYPES 2N1038, 2N1039, 2N1040, 2N1041 o 2N2552, 2N2553,
2N2554, 2N2555 o 2N2556, 2N2557, 2N2558, 2N2559
P-N-P ALLOY-JUNCTION GERMANIUM MEDIUM-POWER TRANSISTORS

TYPICAL CHARACTERISTICS

COMMON -EMITTER COLLECTOR

CHARACTERISTICS

{Low - Voltage Region)

—
Tc=25°C
Iy = ~100 ma
e |
ly = =80 ma
° /
| ~2 ] o =-60ma ]
4 ly = =50 m
S A~
AN ==
g /
= Iy =-30
§ -1 / / / . : -
l 4 ly = -20 mo
=~ !
/ s =~10ma
ly = -5ma
1, =0
0o
0 -0.2 -0.4 -0.6 -0.8 -1.0
Vee — Collector~Emitter Voltage — v
COMMON -EMITTER TRANSFER
1.0 CHARACTERISTICS
/
//
o
I -0.5
§
5
()
5 /
: /
iy
©
! /
g
T =25°C
Vee==-0.5v
-0.1
0 -0.2 -0.4 -0.6

Vs — Base-Emitter Voltage — v

-3

I = Collector Current —a

hyy — Static Forward Current Transfer Ratio

]
L8]

[*]
(=

40
N
N\
""‘N
Minimum h,e) \

330

Veg = =0.5v

Te =25°C Minimum h
20 . L1l L.‘QL.
-0.0! -0.05 -0.1 -0.5 -1.0 -3.0

COMMON -EMITTER COLLECTOR

CHARACTERISTICS

(High-Volrage Region)

T
Iy = =100 ma
I
AI. =-80 ma
/ T, =25°C
/\ ly=-60 ma
Iy = =50 mo
rd \
/\Il = 40 ma
/ |
T
/ \)\ Iy = =30 ma
/ N ly =~20 ma
-
I ~ TP =20w
ly ==10 ma .
\
ly =~5ma
[ =0
0 -10 =20 -30 -40
Ve = Collector-Emitter Voitage — v
STATIC FORWARD CURRENT TRANSFER RATIO
vs
COLLECTOR CURRENT

LELIR B
Maximum hee

N

I — Collectar Current —a
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TYPES 2N1038, 2N1039, 2N1040, 2N1041 e 2N2552, 2N2553,

2N2554, 2N2555 « 2N2556, 2N2557, 2N2558, 2N2559

P-N-P ALLOY-JUNCTION GERMANIUM MEDIUM-POWER TRANSISTORS
TYPICAL CHARACTERISTICS

STATIC FORWARD CURRENT TRANSFER RATIO BASE-EMITTER VOLTAGE
vs vs
CASE TEMPERATURE CASE TEMPERATURE
100 -1.00
] !
1 I
2 70 _~ Moximum hge Lhd
&
3 @ |> 0.75
§ 50 (']
- g
5 2 T
£ s —
[ o 0.50 —
T W E
-]
¢ Vee = =0.5v, Ic = -1.0a T SN
S é Vee = -0.5v, I = -1.00a
o l .
3 2 7 |
a /T / 3 0.25
Iu . Minimum hey ]
£
0 0
75 ~50 =25 0 25 5 75 100 =75 -0 <25 ¢ 25 50 75 100
Tc — Case Temperature — °C Tc — Case Temperature — °C
COLLECTOR CUTOFF CURRENT
V5
COLLECTOR-EMITTER SATURATION VOLTAGE BASE-EMITTER RESISTANCE
vs and
CASE TEMPERATURE BASE-EMITTER VOLTAGE
-0.20 -100 |
> T T
| - -50 [V = <15+
paemeer=]
= M
EENT ,/ g -0 R
3 A\
2 I -5 [~
q I
2 3 N T, = +55°C
g -0.10 - -1 .
E o 0.5 1 =+ e
w ly=-0.1g, lc=-1.00 3 % lcex v Ve »
8 5 11 e
E’ _: cer ws Rae
3 . S -0.1
S -0.05 S T =25°C
|‘ -0.05 ey
% I| %
3
> -0.01 |
0 10 50 100 500 1k 5k 10k
=75 =55 =25 0 ] 50 75 100 Ry — Base - Emitter Resistance — ohm
Te — Case Temperature — °C 0,01 +0.05 +0.1 +0.5 +1.0
Ve — Base-Emitter Voltage — v
87
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TYPES 2N1038, 2N1039, 2N1040, 2N1041 e 2N2552, 2N2553,
2N2554, 2N2555 e 2N2556, 2N2557, 2N2558, 2N2559
P-N-P ALLOY-JUNCTION GERMANIUM MEDIUM-POWER TRANSISTORS

SMALL-SIGNAL COMMON -EMITTER
COLLECTOR CUTOFF CURRENT FORWARD CURRENT TRANSFER RATIO

vs 2 vs
COLLECTOR-EMITTER VOLTAGE 3 COLLECTOR CURRENT
-10.0 1 K] 70
= Vee =+0.2v o
-5.0 — = N
s g 50
2 N oC ,/ ; \
! Voo — ] o N
- T 40 N
£ //] 70°C / B
£ 1= P 3
g -0 — 2
= z —— g 30
o = g
E = +55 £
3 -0.5 1 E \\
5 — § N
3 ¢ £ 2 N
K] ‘ﬁ‘/ S
(¥ ()
- Vee = =1.5v
I‘ 0.1 // 5.,(: / g’ ; Tk
L 10* |71 =25c
— =
-0.05 — vg,
-0.03 [
(2N1038) 0 -8 -16 -24 -2 - 40 ‘: -0.01 -0,05 -0.1 -0.5 -1.0
(2N1039) 0 =12 -24 -3 -48 - 60 l¢ = Collector Current — a
(2N1040) 0 =16 -2 -48 -64 - 80
(2N1041) O =20 -40 -40 -80 -~100
Vg~ Callector-Emitter Voltage — v
THERMAL CHARACTERISTICS
CASE TEMPERATURE FREE-AIR TEMPERATURE
DISSIPATION DERATING CURVE DISSIPATION DERATING CURVES
20 1.2

T
Enclosed In 1 Cubic Foot
Chomber

!

T
wzfﬁé Series

\\2N2552 Series

N
2N1038 Series N~ \R
~

0 25 50 75 100
Ta — Free-Air Temperature — °C

8, =3.75C/w
\\

5 N

o

e
o

e
-

e
)

P, — Moximum Total Device Dissipation — w
S

P; — Maximum Total Device Dissipation — w
<)
o

[ 25 50 75 100
Tc — Case Temperature — °C
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- - - - —— — - - - - -
TYPES 2N1038, 2N1039, 2N1040, 2N1041 ® 2N2552, 2N2553,
2N2554, 2N2555 o 2N2556, 2N2557, 2N2558, 2N2559
P-N-P ALLOY-JUNCTION GERMANIUM MEDIUM-POWER TRANSISTORS
PARAMETER MEASUREMENT INFORMATION
SWITCHING TEST CIRCUIT VOLTAGE WAVEFORMS
0.15f 1% 0
INPUT | INPUT ) o0%
OUTPUT N V--——— -20.4v
100Q 190%, 90%
<
: oot 2
|
6 e hide
~29.6v -29.2v m™ 5
> 1y »=lt r
NOTES: o. The input hos the following ch istics: 1. <510 nsec, b= 10 msec, PW = 1.4 msec, Duly Cycle = 10%.
b. Waveforms are monitored on an oscilloscope with the following thoracteristics: 1, << 14 msec, R, = 0M0, ¢ <115 gt
¢. Resistors must be non-inductive types.
MOUNTING HARDWARE INFORMATION
NO. 10-32 UNF— 28 THREAD
l—————IF ISOLATION WASHERS ARE USED THE  NOTE: 0.200 =0.010
CHASSIS HOLE SHOULD BE 1/4 DIA  THE ORIENTATION OF THE LEADS
°-°7='=°-°‘4' ! IF ISOLATION WASHERS ARE NOT USED  IN RELATION TO THE HEX FLATS 0100 =0.010
0.030.01 ) THE CHASSIS HOLE SHOULD BE 13/64DIA |5 NOT CONTROLLED —BASE
. NO. 10-32 UNF-2A / —colLicTor
} 7 THREAD {2 LEADS 0.025 =0003 DIA
| Ol ‘ J
o) X
0 12:0.01—-1 0.245::0.005 o003 |0.03s [ | 0445 =0.010 A 5 I OFR
ELECTRICAL ISOLATION WASHERs ~0-002 |MAX 0.850 MAX ng,;, /
OUTSIDE DIA. 0.53 = 0.0 :6:.’350 1.500 MIN ”e Y
INSIDE DIA. 0.20 = 0.0}
2N2552 SERIES
ELECTRICAL ISOLATION WASHERS
! 1.500 MIN OUTSIDE DIA. 089 = 0.0
0.500 = 0.015 —{ INSIDE DIA. 0.51 = 0.0
0.093 == 0.010 ~=| 0.200 = 0.010
r/ -
UNDERCUT /e 0.025 = 0.003 I BASE
1° NOMINAL N DiA 3 LEADS [ ~COULECTOR
o )
NOTE: B - o100 =0010~" _
THE ORIENTATION OF
THE LEADS IN RELATION | EMITTER —
TO THE HEX FLATS
1S NOT CONTROLLED ‘ 0.56+0.01 0.100 = 0010
SHI g
0.550 MAX —] —{ |—or=00m0
] H: 003 = 0.07 0.875 MAX TYF
% —20 UNF — 2A THREAD = l—0.07 = 0.01
0.003 = 0,002~ IF ISOLATION WASHERS ARE USED THE CHASSIS HOLE SHOULD BE 37/64 DIA
IF ISOLATION WASHERS ARE NOT USED THE CHASSIS HOLE SHOULD BE 1/2 DIA
2N2556 SERIES
PRINTED IN US A 971
Ti canno! cssume ony responsihility for any circuits shown
TEXAS lNSTRUM ENTS or represent that they ore free fram pateat infringement.
INCORPORATED

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE 8EST PRODUCT POSSIBLE.



