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MILITARY SPECIFICATION

100
1797

TRANSISTOR, PNP, GERMANIUM, 50-WATT
TYPE 2N10IN

1.1 Scope.- This specification covers the detail requirements for germanium, PNP, power
transistors for use in compatible equipment circuits. (See 3.4 and 6.2 herein.)

1.2 Outline and dimensions.- See Figure 1 herein.

1.3 Maximum ratings.=
n ‘/ \7 \/ \Iih I T
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At TC = T259C. FOI' TC > #25°CI del_ﬁte at 0.67 \'v//OC.
1.4 Porticular electrical characteristics.-
h V. _(sat) V . _(sat) i
e FE B CE 8O
at: =1 KHz at: at: at: at: at: N
\/...-= __2 Vdc Vﬁr= -zvdc \" == "2de |C=3AdC o IC='3AdC VCB='80de
~= -3Ade | 15 =-1Adc | Ic=-3Ade Ig =300mAdc|  Ig=300mAdc
KHz = = Vde Vde mAde
Min 5 - 0 - - ---
Max - 150 75 1.3 1.5 10
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2. APPLICABLE DOCUMENTS
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3. REQUIREMENTS
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3.2 Abbreviations and Symbols.- The abbreviations and symbols used herein are defined
in Specification MiL-5-19500. : s e

3.3 Design and construction,~ The transistors shall be of the design, construction, and
physical dimensions specified in Figure 1 herein.

3.3.1

:nn' arrangement - Thﬁ fnrminnl qarran
Veer O ST Sine LRI R AL ISR IR R R LG

indicated in F 1 herein.

3.3.2 Operating position.= The transistors shall be capabie of proper operation in any

position.

3.4 Performance characteristics.~ The transistor performance characteristics shall be
as specified in Tables I, 1, and Il herein.
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3.5 Marking.- Except as otherwise specified herein, marking shall be in accordance with
Specification MIL-5-19500. If any specification-requirements waiver has been gronted, the
product-identification marking shall consist of the 'classification' type designation only. (See
4,3.5 herein.)

4, QUALITY ASSURANCE PROVISIONS

4.1 General.- Except as otherwise specified herein, the responsibility for inspection,
general procedures for acceptance, classification of inspection, and inspection conditions and
methods of test shall be in accordance with Specification MIL-S-19500, Quality Assurance

Provisions.

4.1.1 Procedure for lots held more than 1 year.~ The requirements in Specification
MIL-S-19500, paragraph 4.2, applicable fo "lots held more than 6 months" shall apply, here-
with, only to lots held more than 1 year.

4.2 Qualification and Quality Conformance inspection.- Qualification and Quality
Conformance inspection shall be in accordance with Specification MIL=S-19500, Quality
Assurance Provisions, and as otherwise specified herein (see 4.2.2 herein). Groups A, B, and
C inspection shall consist of the examinations and tests specified in Tables I, I and i,
respectively, herein. Quality Conformance inspection shall include inspection of Preparation
for Delivery (see 5.1 herein).

4,2.1 Specified LTPD for subgroups.- The LTPD specified for a subgroup in Table I, II,
and HI herein shall apply for all of the tests, combined, in the subgroup.

4.2.2 Group B-Group C life test somples.- Samples that have been subjected to Group B,
250-hour life test may be continued on fest for 1000 hours in order to satisfy Group C life test
requirements. These somples shall be predesignated, and shall remain subjected to the Group C
1000-hour evaluation after they have passed the Group B, 250-hour acceptance criteria. The
cumulative total of failures found during 250-hour test and during the subsequent interval up to
1000-hours shall be computed for 1000~hour acceptance criteria. (See 4.2.3 herein.)

4,2.3 Group C testing,- Unless otherwise specified, Group C tests shall be performed on
the initial lot and thereafter on a lot every 6 months. (See Table IIl herein.) The contractor
shall, throughout the course of a contract or order, permit the Government representative to
scrutinize all test data and findings covering manufacturer's test program on Group C characteris-
tics and parameters for the product(s) concerned. Upon determination by the Government in-
spector (in advance of Group C, 6-month, test results) that Group C parameters are not being
adequately met, the Government inspector may require lot-by-lot inspection (normally for a
minimum of 3 consective lots) to be performed for required Group C tests.
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4,2,3 Disposition of sample units,~ Sample units that have been subjected to Group B,
Subgroup 2, and 4 tests shall not be delivered on the contract or order, Sumple units that
have been subjected to ond have passed Group B, Subgroups i, 3, 5, é, and 7 tests, and aii

TP O opmate abican pacia e Lo oot ...t soba Ao o bl o _a__ .
U'UUP W TS, THEE 1Ty 1O DE Loniuereu non= uc}lfubl'vu, nluy D€ Geiriverea on rmeé conmracr
or ardar aravidad fkn} after Groun B and C inenaction ic #nrm|nn0nr«1 thoeta camnla unlte are
ra provicec aitter Lrou d nspeciion 105e sampie units are
.
V]

subjected to and pass Group A inspection. Defective units from any scmple group that may
have passed group inspection shall not be delivered on the contract or order until the defect(s)
has been remedied to the satisfaction of the Government,

4,3 Particuiar examination and ftest requiremenis,=

4_3'] lnl'nrun! fnr anl Pnlnf tact maasuraments - A“ npnlgggb! d k | nt Tact magturo=

ments shall be performed, after sample units have been subjected to requir red physical=mechani=
cal or environmental test(s), in accordance with the followmg rime-deloy limitations:

() For Qualification inspection: within 24 hours,

4,3.2 Shock.~ The shock testing apparatus shall be capable of providing shock pulses of
the specified peaE acceleration, waveform, and pulse duration to the body of the device. The
acceleration pulse, as determined from the unfiltered output of a transducer with a natural
frequency greater than 10,000 cycies per_ second, shail be a haif-sine waveform with an
allowable distortion not greater then + 20 percent of H‘le Spé(‘.lfled pcuk acceleration. The puis
duration shall be measured between the points at 10 percent of the peak acceleration during
rise, and at 10 percent of the peak acceleration during decay. Absolute tolerance of the pulse

duration shall be £ 30 percent of the specified duration.

4,3.3 Maximum Current test,- The specified current shaii fiow through the emitter iead of
the transistor for the specified time, under the following additional conditions, and then the

trancictar chall meat the tnaciflad andennint tacter
TTansistor snall meer tThe specitied enc-point rests:

(a) Base lead shall be connected electrically to the collector lead, throughout the test.

(b) A series resistor or other suitable means shall be employed to insure that the
maximum current specified is not exceeded.
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4.3.5 Marking legibility.~ Marking shall be legible before and after all tests.
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Table 1. Group A inspection.

Test Method per Examination or test Conditions LTPD Symbol ~ Limits  Unit
MIL-STD=~750 Min~ Max
Subgroup 1 15
2071 Visual and mechanical -—- -— ——— mme eee
examination
Subgroup 2 10
3036 Collector-to-base Bias Cond. D lrra === =200 uAde
cutoff current V= -2 Vde T
3036 Collector-to-base Bias Cond, D 'CBO --= =10 mAdc
cutoff current Vcp= -80 Vde
3041 Emitter-to-base Bias Cond, D | --= =3 mAdc
cutoff current VEB= -40 Vdc LoV
3076 Static forward-current VCE= -2 Vdc hFE -~ 150 ---
transfer ratio ic = - Ade
3076 Static forward-current Veg= -2 Vdc hFE 30 75 ===
transfer ratio IC = =3 Adc
Subgroup 3 10
3011 Collector-emitter Bias Cond. D BVceo 40 =-=- Vdc
breakdown voltage = ~300 mAdc
3011 Collector-emitter Bias Cond., C BVCES ~80 -=- Vdc
breakdown voltage lc= -300 mAdc
3066 Base-emitter Test Cond. A Vo lzgt) -—- 1,3 Vde
saturation voltage ic= 3 Ade BE
lB = 300 mAdc -



MIL-5-19500/67A(EL)

Table 1. Group A inspection=(Cont'd).
*__. A4_.l T [ PP e Ry oy Dy Jagi tron ¢ L 1 oy e, Tt ¢
les_r vernoa per cxaminarion or rvesr wonairions Lirv oymool LIMITS unir
.v;!!.‘—‘STD=750 Min . lvAﬂx
Subgroup 3-(cont'd)
3071 Collector-emitter lc= -3 Adc VCE(sat) -== 1,5 Vde
saturation voltage lB= =300 mAde
3301 Small-signal short- Veg= -2 Vde fite 5 === kHz
curcuit forward- |~= =3 Adc T
current transfer- f=1 kHz
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Table Il. Group B inspection,

Test Method per Examination or test Conditions LTPD Symbol Limits _ Unit
MIL-STD-750 1% Min  Max
Subgroup 1 20
2066 Physical dimensions -—- - —— m—— —e-
Subgroup 2 15
2026 Solderability Omit aging -—— c—— e ma-
1051 Temperature cycling Test Cond, B except -—— ——— m—— ———
T (high)= +100°C min
1056 Thermal shock Test Cond, B ——— cem mem mm-
(glass strain)
2036 Terminal strength Test Cond, A ——- B
(tension) Weight= 21 lbs,
= 15 sec
.2_/ Seal (leak rate) Test Cond. C, ——- —== 1077 atm
procedure lll; cc/sec
Test Cond. A
for gross leaks
1021 Moisture resistance No initial conditioning --- e emm mem
End-point tests:
3036 Collector-to-base Bias Cond, D ICBO --- =10 mAdc
cutoff current VCB= -80 Vde
3076 Static fOl‘WGl'd" VCE= -2 Vde hFE 30 75 -
current transfer ratio !C = -3 Adc




P .

MIL-5=19500/67A(EL)

Toble i, Group B inspection.=(Cont'd),

t Method per Exomination or test Conditions TTPD Symbol - Limits  Unit
L-STD-750 1, Wi Max
Subgroup 3 15
2016 Shock §/
Non=-operating —e- s==  =e= ===
G = 500
5 blows of 1.0 msec
ea. In orientations
X1, Y1, Y2, 2
(total = 20 blows)
2046 Vibration fatigue Non-operating -— cee == mee
2056 Vibration, variable --- --- - mem =--
frequency
2006 Constant acceleration G = 10,000 - N
(centrifuge) Orientations X1,Y1,Y2,Z}
End-point testss
Same as listed under
Subgroup 2 above
Subgroup 4 15
1041 Salt atmosphere {corrosion) === --- m== mes mes

End-point tests:
Same as listed under

Subgroup 2 above




Table . Group B Inspection=(Cont'd),

Test Method per Examination or test Conditlons LTPD Symbol ~ Limits  Unit
MIL-STD-750 ~ Min ~ Max
4 -
Subgroup 5 "‘/ 10
é/ High-temperature Tp= +85°C,min
‘ operation:
3036 Collector~base Bias Cond, lCBO === =20 mAdc
cutoff current Vep= -8 Vde
5/ Low-temperature Tp= -55°C
operationt
3076 Static forward- Veg= =2 Vdc heg 15 =ee ==
curreni fransfer ic = -3 Adc
Subgroup 6 15
1031 High-temperature life Tstq= +100°C
(non-operating) t= 550 hrs

el .4 a_._a_.
Lna~=point resis.

3036 Collector-base Bias Cond. D~ 7 'CBO © === =15 mAd:
cutoff current VCB= =80 Vdc '
306} Emitter-base Bias Cond, D 'tgo - ¢ mAde
cutoff current V_.= -40 Vde EBO
EB
3076 Static forward- Vep= -2 Vde hFE 23 90 ---
current transfer 'CE -3 Ade T
ratio
10

LT-%et d i €IYin TN LITY - 7 Y M 1} 1 NIy 1 1™ I oo | 1] 1
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Table 1l, Group B inspection=(Cont'd),

Test Method per ‘Examination or test ditions LTPD Symbol _ Limits _ Unit
ln!'l-""SlD!?-qlo ]'I/ 'ﬂ Kax
Spbgroug 7 15
1026 Steady state operation Tc= +85°C - com mee man-
\Ife P =
VCB -20 Vdc
t=
&/
End=point tests
Same as |istea unasr
Subaraun A abav
Subgroup 6 above
1/
= Qaa 4 2.1 haraln
WOTU TeWel 1IGIVHIIp
2/
Per Method 112 in Standard MIL-STD-202,
k4

C._ 4 2 n -
288 #,9,4 Q0

4/

~ For this Subgroup, the sample unlits subjected to the Hlgh-Temperature Operation test shall be
permitted to return to and be stabllized at room amblent temperature prior to thelr subjection

to the Low=Temperature Operation test,

g/
J/

specified,

&/

See 4,2,2 herein.

Measurament(s) shall be made after thermal equlllbrium has been reached at the tempercture



Table lll. Group C inspection, ™
Test Me Examination or test Conditions LTPD Symbol Limits U
MIL-STD 2, Min X
Subgroup 1 20
1001 Barometric pressure, Pressure = 15,0 mmHg ) - -
reduced {altitude opera=  Norma! mounting
tion): t = 1 minute, minimum
3034 Measurement during test:
Col\ecfor-to-'base Bias Cond. D iCBO - =10 m
cutoff current V .,= =80 Vde
CB ¥
3151 Therma! resistance - . - 15 ©
(junction-to-case) T
3 Maximum current =S Adc -— ——— - -
Te= +71°C,max
t=1 hr,
End-point tests:
3036 Collector-to=base Bias Cond. D !CBO - =10 m
cutoff current Vep= -80 Vde
3076 Static forward=- Veg= -2 Vde hFE 3 75 -
current transfer HC = -3 Adc
ratio
Subgroup 2 A=15
1031 High-temperature life Tstg™ +100°C -— ces we- -
(non-operating ) = 1000 hrs

——
N
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1/ 4 - [RAY
Toble Ill. Group C inspection.— -{Contd).

~ Periodicity:

3/

4

See 4.2.3 herein

See 4.3.3 herein,

&/
~ See 4.3.1 herein.

4/
See 4.2,2 herein,

13

Test Method per Examination or test Conditions LTPD Symbol Limits  Unit
MIL-STD-750 _2/ Min  Max
Subgroup 2 =(Cont'd)
End-point tests:
3036 Collector-base Bias Cond. D ICBO -—= =15 mAdc
cutoff current v A -80 Vdc
3061 Emitter-base 8ias Cond, D I --= =6 mAdc
cutoff current V.= -40 Vde EBO
EB
3076 Static forward- V..= =2 Vde hep 23 90 ---
current transfer l(.'f'c= -3 Adc T
ratio h
Subgroup 3 x=15
1024 Steady-state T.= +85°C - ——— === ==
operation life P‘,‘.’ = 10W
VCB = '20 Vdc
t = 1000 hrs
4/
End— o—in;'—tesfs: - R
Same as listed under
Subgroup 2 above
\/’ 2/
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BASE
DIME NSIONS fé
LTR - INCHLS M'\H.iME“ﬁT:S E
NOTES: AIN MAX MIN MAX
1. Meiric cquivalenis {io the neurest 01 mm) are A~~~ 875 |- --.22
given for general information only and ore based B 250 450 6.35 | 11.43 | 4
upon 1 inch = 25.4 mm, - = 135 1 = -~ 1T343
2. This dimension shouvid be meosured ot points > s ki
,050 (1,27 mm) to 055 (1,40 mm) below scoting D} .312 - 7.92 --=113
plane. When goge is not used, measurement E|( .205 .225 5.21 5.72
will be made of seating plane, F | .420 | .440 [10.67 | 11.18
3. Two leads, G | L177 [ 1.197 | 29.90 |30.40
4, Collector shall he electirically connected to > J . :
the case. H{ .655 075 | 16.64 17.15‘ 2
J | 038 L4 97 | 109 {3
K -=~ ,525.1 - --113.34
L - - - ,188 -~ -1 4,78
B 50 161 3.84 | 4.09
Figure 1. Outline and dimensions.
14
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5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery.- Preparation for delivery shall be in accordance with
Specification MIL-5-19500,

6. NOTES

6.1 Notes.- The notes included in Specification MIL-5-19500, with the following
exceptions, are applicable to this spacification.

6.2 Application guidance.- The transistors conforming to requirements of this document
issue are directly replaceable (having superior performance characteristics) for the transistors
covered under previous issue(s) of this document; conversely, né interchongeability is assignable
to (use of) trensistors covered by previous issue(s) of this document as ready veplacements for transis-
tors conforming to the requirements of this document issue.

6.3 Qualification.~ With respect to products requiring qualification, awards will be mode
only for such products as have, prior to the time set for opening of bids, been tested and
approved for inclusion in Qualified Products List (QPL)-19500, whether or not such products have
actually been so listed by that date. Information pertaining to qualification of products covered
by this specification should be requested from the Commanding General, U. S. Army Electronics
Command, Fort Monmouth, New Jersey 07703, Attention: AMSEL-PP-EM-2.

6.4 Changes from previous issue.- Asterisks are not used in this revision to identify
changes with respect to the previous issue, due to the extensiveness of the changes.

Custodian: Preparing activity:
Army-EL Army-EL

Project No. 5961-4078
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