MIL-S-19500/38C
10 January 1969
SUPERSEDING
MIL-S-19500/38B
31 January 1962
(See 6.3.)
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Agencies of the Department of Defense.

i. SCOPE

1.1 Scoge This specification covers the detail requirements for a germanium, PNP, power

transistor and is in accordance with MIL-5-19500, except as otherwise specified herein.

* 1,2 Physical dimensions. See figure 1.
* 1 ? Mavimimnm ratinac
1.3 Maximum ratings,
Pp L I \4 \'4 v T T
E (0]
Tg= T5° C CBO EBO CE stg J
w Adc Vdc Vde Vdc °C °C
!
11 3.5 -80 -28 -55 -65 to +100 | +100
1/ Derate linearly 0.44 W/°C for T > 5° C.
* 1.4 Primary electrical characteristics.
hFE hte Vg (sat) hyg
Vogp = -2.0Vde | Vop=-4.0Vde | In= -2.0Adc | Vop = -2.0 Vdc
Limits | ;"2 .2.0Adec | Ig= -0.5 Ade | Ig = -0.2 Ade | Ig = -2.0 Adc
f = 100 kHz
vde ohm
Min 30 3.0 —-—— 27
Max 75 -—- -0.6 54
2. APPLICABLE DOCUMENTS
2.1 The following documents, of the issue in effect on date of invitation for bids or request for
propesal, form a part of the ﬂnec!ﬁcation to the extent specified herein,
SPECIFICATION
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STANDARDS
ILITARY

MIL-STD-202 - Test Methods for Electronic and Elecirical Component Parts.
MIT-STD-750 - Test Methads for Semiconductor Devices,

(Copies of specifications, standards, drawings, and publications required by suppliers in connec-

tinn erith _onanifin nnannivmamant fuiinatinne chnirld hn nhh)inor] fram tha nennunineg onfnnfn nn ac r“v-anh:ri
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by the contracting officer. )
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2.2 Otner puuuuauuxm. The Juuuw.ulg documents form a parfi O1L uud dp pecification to the extent
specified herein. Unless otherwise indicated, the issue in effect on date of invitation for bids or
request for proposal shall apply.

NATIONAL BUREAU OF STANDARDS
Handbook H28 - Screw-Thread Standards for Federal Services.

(Application for copies should be addressed to the Superintendent of Documents, Government
Printing Office, Washington, D, C. 20402.)

3. REQUIREMENTS
3.1 General, Requirements shall be in accordance with MIL-S-19500, and as specified herein.

* 3.2 Abbreviations, symbols, definitions, and equations. The abbreviations, symbols, definitions,
and equations used herein are as defined in Mil-5-19500, and as iocliows:

Gp ------------------ Power conductance
Tp =mm=mm===mm=smme- Thermal time constant

3.3 Design, construction and physical dimensions, Transistors shall be of the design, construe-

tion, and physical dimensions shown on figure 1.

3.4 Performance characteristics. Performance characteristics shall be as specified in tables ],
I, and III.

- 0 £ R anlelen \.,\ £Aallne o manelrie ~nifin
- 3.9 Mar t\ul.b. i€ ICLIOWINE marking speciuie
the m

1X OWin
the transistor at the option of manufacturer:

(a) Country of origin,
(b) Manufacturer's identification.

4, QUALITY ASSURANCE PROVISIONS

4,1 Sampling and inspection, Sampling and inspection shall be in accordance with MIL-S-19500,
and as specified herein,

4,2 Qualification inspection. Qualification inspection shall consist of the examinations and tests
specified in tables I, I, and I

4.3 Quality conformance inspection. Quality conformance inspection shall consist of groups A, B,
and C inspections, When specified in the contract or order, one copy of the quality conformance
ingpection data, pertinent to the device inspection iot, shall be supplied with each shipmeni.

4,3.1 Group A inspection, Group A inspection shall consist of the examinations and tests speci-

fied in table I.
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BASEW EMITTER

\-.COLLECTOR

r

v.
~— NO.8-32 UNC-2A
SEE NOTE 5

- O~ fett—— 1> —— et~ (D

DIMENSIONS
INCHES MILLIMETERS |Notes
MIN MAX | MIN MAX

,_-
=4
D

Al .330| .380 | 8.38 | 9.65

Bl .230 | 270 | 5.8% | 686 | 4
cl .335 1 .375 | 8.51 | 9.83

D} .525 | .645 [13.34 [16.38

E| 132 [ 072 | 3.35 | 437 | 3
F| .0871 .27 | 2.21 | 3.23

G| 034 | .07 .86 | 1.00

H

040 | .080 | 1.02 | 2.03

NUTES!

_uu:hw!\»—-

Metric equivalents (to the nearest .01 mm) are given for general information only and are based upon 1 inch = 25.4 mm.
The collector shall be electrically connected to the case.

The angular orientation of the terminal flats is not controlled.
The size and shape of all three terminals are identical.

e S & WGP W alx Al

Threads in accordance with Handbook H-28,

FIGURE 1. Physical dimensions of transistor types 2N533 and 2N539A.
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4.3.2 Group B inspection. Group B inspection shall consist of the examinations and tests gpeci-

fied in table II.

* 4,3,3 Group C inspection. Group C inspection shall consist of the examinations and tests speci-
fied in table II. This inspection shall be conducted on the initial lot and thereafter every 6 months
during production.

* 4,3.4 Group B and group C life-test samples. Samples that have been subjected to group B,
340-hours life-test, may be continued on test to i, (60 hours in order to satisfy group C life-test

requirements. These samples shall be predesignated, and shall remain subjected to the group C

1, 000 hour acceptance evaluation after they have passed the group B, 340-hour accepta.nce criteria.

Tne (.umuxauv‘e LULdl of failures found dur uxg O'RU-IIULU test and dur Hig 'Cne buuuequem inter val up o

1, 000 hours shall be computed for 1, 000-hour acceptance criteria (see 4. 3. 3).

A A wx hnada ~Ff A
2,2 IVICLIIUUDS UL €.

et ion
tables I, II, and ITI, and as follows:

4 A 1 Dulga manguramaentg
2. 2.1 ruuS€ meéasurements.

of MIL-STD '75 .

4, 4, 2 Power conductance (G;). Power con
2a.S CWEr conguctance (Ly). POWer Cor

the forwa.rd current transfer ratio and the dc

The values of Vrp and its corresponding Ig shall be as measured during the base emitter
voltage test in subgroup 3 of table I.

4,4,3 Vibration, variable frequency (monitored). The collector current shall not exceed 10 ma
during the 8~minute vibration (a 10 ma fast-acting instrument-type fuse may be used to indicate
comnliance or failure of a transistor in the test nrocedure). A transistor which is indicated as a

compliance or failur ansistor in the test procedure) transistor which is indicated as
failure by a blown fuse may be subjected to retest cons1stmg of an additional 10-minute vibration
(in each orientation), If a failure indication does not recur, the transistor shall not be considered as
a failure, This retest shall be performed one time only for each transistor.

411Ul 11ils I'ete ail e petl Ofle LN a il

TABLE I. Group A inspection
MIL-STD-750 Limits
Examination or test LTPD
Method Detalls Symbol ! Min | Max | Unit
Subgroup 1 10
Visual and mechanical 2071 - - - ---
examination
Subgroup 2 7
Breakdown voltage, collector 3011 |Bias cond. Dj BVpopg | -55 ~--- | Vde
to emitter IC = =100 mAdc; pulsed
(see 4.4.1)
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TABLE 1. Group A inspection - Continued
MIL-STD-750 Limits
Examination or test LTPD
Method Details Symbol | Min | Max | Unit
Subgroup 2 - Continued
—— e A
Collector to base cutcil 3036 | Bias cond. Dj Icro
current Vep = -2.0 Vde =~~~ | =0.1 | mAdc
VCB -28 Vdc --~- } -1,0 | mAdc
Veg = -80 Vdc ==~ | =2.0 | mAdc
Emitter to base cutoff 3061 | Bias cond. D; IEBO
current VEB = -2.0 Vde -=- [ =0.15| mAdc
Vgp = -28 Vdc === | ~2,0 | mAdc
Subgroup 3 7
Forward-current transfer 3076 VCE -2, 0 Vdc; hpg 30 5 | ---
ratio = -2, 0 Adc; puised
(see 4. 4,1)
Collector to emitter voliage 3071 1o = -2.0 Adg; Veg (sat] --- 1-0.6 ;| Vde
(saturated) Ig = -200 mAdc
Nnga amittar valinoa anee Magt pand D T =1 0 -9 B | van
AJaOT TlLILLTL YUILGKT [SAV VIV) 4 Cov LUNIU, Ly VBE As U e V Y UL
{nonsaturated) Veg = ~2.0 Vdc;
Ic = -2.0 Adc
Floating potential 3020 | Vop = -80 Vdc; VeRrr ==~ 1-0.5 | Vdc
Rpp = 10 K ohms -
Subgroup 4 10
Magnitude of common- 33068 | Vo = -4.0 Vdg; | !‘-x‘e! 3.0 | --= -—-
emitter small-signal short- I- = -500 mAdc;
circuit forward-current = 100 kHz
transfer ratio
Static input resistance 3086 | Vogp = -2.0 vd h 27 54 | ohms
(2N539A only) 15 % 22§ Adc I
Power conductance -—- Veg = -2.0 Vdc; Gp 35 105 | mhos
(2N539A only) Ic=-2.0 Adc (see 4. 4.2)
Subgroup 5 15
High-temperature operation: Tc= +85°C
Collector to base cutoff 3036 | Vcp= -80Vdc; Ig = 0 IcBo --- | -20. 0| mAdc
current
Low~-temperature operation: Tco=-55°C
Forward current transfer 3076 | Vog = -2.0 Vde; hypg 25 ——e }=e-
ratio Ic = -2.0 Adc; pulsed
(see 4.4.1)
TABLE @I, Group B inspection
MIL-STD-750 Limits
Examination or test LTPD
Method Details Symbol | Min | Max | Unit
Subgroup 1 20
Physical dimensions 2066 | (See figure 1) ——- ——- I
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TABLE I, Group B inspection - Continued

MIL-STD-750 Limits
Examination or test LTPD
Method Details Symbol | Min | Max | Unit
Subgroup 2 15
Solderability 2026 ~—- e |- -—-
Thermal shock 1051 Test cond, B except - ——— | ——- -
(temperature cycling) Ths oh = £100° ¢
Thermal shock (glass strain) | 1056 Test cond, B - ——— | - ——
Terminal strength 2036 Test cond. A; weight = --- —— - -—
(tension) 5 1b; time = 15 sec.
each terminal
Terminal strength 2036 Test cond, DI1; torque = ——— m——— |- -—-
(terminal torque) 10 oz, ~in, to be applied to
flat of each terminal for
t = 15 sec,

Terminal strength (stud 2036 Test cond. D2; torque = — | - -~

torque) 100 oz. -in, ; time = 15 sec.

Seal (leak-rate) -—- MIL-STD-202, method 112, -— --- [1x10" ‘| atm
test cond, C, procedure III; ce/sec
test cond. B for gross leaks

Moisture resistance 1021 Omit initial conditioning -—— ~—- |- ———

End points:

Collector to base cutoff 3036 Bias cond. D; Icpo | === |-2.0 | mAde
current Ve = ~-80 Vdc

Emitter to base cutoff 3061 Bias cond, D; Iggo | --- |-2.0 | mAde
current VEp = -28 Vdc ’

Forward current transfer 3076 VcE = -2.0 Vdc; hpg 30 |75 ---
ratio Ic = -2.0 Adc; pulsed

(see 4.4.1)
Subgroup 3 15

Shock 2016 Nonoperating; 500 G, -——- ELLE T ———
1. 0 msec, 5 blows in each
orientation: Xj, Yy, Yo,
and Zl

Vibration fatigue 2046 Nonoperating -— ——= |- ——-

Vibration, variable frequency | 2056 -—- ——— |- ~—

Vibration, variable frequency | 2057 (See 4, 4.3 and fig, 2) -—- == | === ---

(monitored)
Constant acceleration 2006 5, 000 G; in each orientation: - == | = ~—-

End points;
(Same as subgroup 2)

Xy, Yy, Yy and Zl
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TABLE II, Group B inspection - Continued
MIL-STD-750 Limits
Examination or test LTPD
Method Details Symbol | Min | Max | Unit
Subgroup 4 20
Salt atmosphere 1041 -——- el ---
(corrosion)
End points:
Same as subgroup 2)
Subgroup 5 5
High-temperature life 1031 Tgte = +100° C; t = 340 - - f m—- -
{nonoperating) houRs (see 4.3.4)
End points:
Collector to base cutoff 3036 Bias cond, D; IcBo --- {-4,0 | mAdc
current Vep = -80 Vde
Emitter to base cutoff 3061 Bias cond. D; Irpo ~-- |-4,0 | mAdc
current VEp = -28 Vdc
Forward current 3076 Veg = -2.0 Vde; hpg 22 | 88 ——-
transfer ratio Ic = ~-2.0 Adc; pulsed
{see 4.4.1 1)
Subgroup 6 7
Steady-state operation life 1026 T =+55° C; Vopg = -12 Vdc; -—- il e
Ppo= 20 watts; t = 340
ha lean 4 7 AN
IIUULD \PCTT T U, 2)
End points:
(Same as subgroup 5)
TABLE II. Group C inspection
MIL-STD-750 Limits
Examination or test LTPD
Method Details Symbol | Min Max | Unit
Subgroup 1 20
Barometric pressure, 1001 Normai mounting; pressure -—- m——— | == -——-
reduced (altitude operation) pressure = 15 mm Hg for
60 sec min
Measurement during test:
Collector to base 3036 Vcp = 80 vde IcBO === 1-2,0 | mAdc
cutoff current
Thermal resistance 3151 03.¢ --- 12,2 {(°C/W
Thermal time constant 3146 T 10 {--- [ msec
Subgroup 2 A="
High-temperature life 1031 Tstg = +100° C — cae |- ——
(nonoperating) (see 4. 3.4)
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TABLE II, Group C inspection - Continued
MIL-STD-1750 Limits
Examination or test LTPD
Method Details Symbol | Min | Max | Unit
Subgroup 2 - Continued
End points:
(Same as subgroup 5
of group B)
Subgroup 3 A=10
Steady-state operation life 1026 T =+55° C; - U [ ———
VCB = =12 C;
Pp = 20 walts (see 4.3.4)
End points:
{Qama ag auhoraun §
(Same as subgroup 5
of group B)
/:.—————-.
ézzoon \\i\ / ?IOMA
1, I -
—1— . VI
Veg — 5.4V -74v —cc
T | T+
VCC SHALL BE APPLIED, AT THE APPROXIMATE RATE
OF 20 VOLTS PER SECONDS,AFTER APPLICATION
OF Vyp

FIGURE 2. Test circuit for active vibration.
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5. PREPARATION FOR DELIVERY

5.1 See MIL-S-19500, section 5.

6. NOTES

6.1 N

6.2 Ordering data.

(a) Inspection data {see 4.3).

6.3 Changes from previous issue. The margins of this specification are marked with an

asterisk to indicate where changes (additions, modifications, corrections, deletions) from the

previous issue were made. This was done as a convenience only and the Government assumes
no liability whatsoever for any inaccuracies in these notations. Bidders and contractors are

nf thie Aasumant hacad an tha antira nnantant irragnentiva
CoNiet 1rresSpeclive

natinnad $n Aavnliindéa tha namiinanmanta
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of the marginal notations and relationship to the last previous issue,

Custodians: Preparing activity:
Army - EL Navy - EC
Navy - EC
Air Force - 11 (Project 5961-0008-32)

Review activities:
Army - EL, MU, MI
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Air Force - 11, 17, 85
DSA - ES

User activities:
Army - EL, SM
Navy - CG, MC, AS, OS
Air Force - 19




