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POWER, SWITCHING

s Va8 3 nTa ) ) A WA=t | ONTW /PO ONTT1 £ 29
I'YPED 2N1001, Z4N1004, 4iViU0O
1. SCOPE power, switching transistors having the fol-
1.1 Scope. This specification covers the de-  lowing particular characteristics at Ta=
fail requirements for germanium PNP, +25° C. (See 3.2 herein.):
Ihre hee Vaa(sat) V ca(sat) Switching
{at: {ot: (at: 1=30 ke (at: (at:
To=—10 Ade Ic=25 A 1c=0.5 Ade | Io=—25Adc To=—25 Adc tr te 1]
Voem—2 Vde) | Voam—i.5Vdc | V Y ca=—8VdC T,=—2 EAdc) I.=—2.8Adc
Vde Vde usec usec usec
Minimum. .. ...... 35 20 34
Maximum. .... - 05 0.9 0.65 10 6 5
1.2 Ratings (absolute maximum):
ie Fao' Vaso Vaas Vase Veao T Altitudo
Type Adc W Ve Vde Vde Vde °C #t
ONI165L. .. e —25 00 —1.6 —60 —60 —30 —65 to 4110 85,000
INI0O2. .. —25 100 —1.5 —100 —100 —60 —65 to +110 85,000
ONIB53 . . . i —25 100 —1.5 —120 —120 —80 —65 to +110 85,000

1 At n maunting-base temperature of +425°+8° C. For collector power ratings at higher mounting-base

herein.

2. APPLICABLE DOCUMENTS

2.1. The following documents, of the issue
in effect on date of invitation for bids or

request for proposal, form a part of this

specification to the extent snecxﬁed herein:

STANDARDS
MILITARY
MIL-STD-202 —T est Methods For
Electronic And
Elagtrical Combpo-
nents Parts

MIL-STD-750 —T e st Methods For
Semiconductor De -
vices

(Copies of speclﬁcatlons, standards, dramngs, and
publications required by contractors in connection
with specific procurement functions should be ob-
tained from the procuring activity or as directed by
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the contracting officer. Both the title and number or
symbol should be stipulated when requesting copics.)

3. REQUIREMENTS

3.1 Requirements. Requirements for the
transistors shall be in accordance with Speci-
fication MIL-S-19500, and as specified
herein.

3.2 Abbreviations and symbols. The ab-
breviations and symbols used herein are de-
fined in Specification MIL-S-19500 and as
follows:

Voo +.... Collector supply voltage.

Voeo ....Collector—to-emitter voltage
(dc), open base.
Vegs - .. .Collector—to-emitter voltage

(de), base short-circuited
to emitter.

3.3 Design and construction. The tran-
sistors shall be of the design, construction,
and physical dimensions specified on Figure
2 herein,

3.3.1 Pin arrangement. The pin arrange-
ment shall be specified on figure 2 herein.

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

3.4 Performance characteristics. The tran-

sistor performance characteristics shall be-

as specified in Tables I, II, and III herein.
Except where specifically differentiated for
respective transistor types (see 1.1, 1.2, and
Tables I, II, and III herein), the perform-
ance requirements, including characteristics,
ratings, and test conditions, apply equally to
all transistor types covered herein.

3.5 Marking. The transistors shall be
marked in accordance with Specification
MIL—~S-19500 and as follows. When the di-
minutive size or lack of suitable surface area
prevents routine marking, on the device, of
all items required by Specification MIL-S—
19500, the following items may be omitted in
the following preferred order: color-band
type identification (if specified for the de-
vice), country of origin, manufacturer’s
identification. Where only a minimum of
.items can suitably be marked on the device,
first consideration shall be given to marking
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the complete type designation (see 38.5.1
herein), and then to inclusion of the accept-
ance date and inspection lot identification.
However, all required marking shall be
placed on the unit package.

3.5.1 Complete type-designation marking.
Complete type-designated marking of tran-
sistors procured on Department of Army
contracts, and which have passed Govern-
ment inspection and comply with all require-
ments of this specification, shall consist of:
“USA-manufacturer’s qualification code let-
ters-transistor designation (including any
assigned reliability indicator).” The letters
“JAN" or any abbreviation thereof shall not
be used. If any specification waiver has been
granted, the combination “USA-manufac-
turer’s qualification code letters” shall not
be used to complete the type-designation
marking.

4. QUALITY ASSURANCE PROVISIONS

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

4.1.1 Responsibility for inspection. Unless
otherwise specified in the contract or pur-
chase order, the supplier is responsible for
the performance of all inspection require-
ments as specified herein. Except as other-
wise specified, the supplier may utilize his
own facilities or any commercial laboratory
acceptable to the Government. The Govern-
ment reserves the right to perform any of
the inspections set forth in the specification
where such inspections are deemed neces-
sary to assure supplies and services conform
to prescribed requirements.

4.2 Qualification and acceptance inspec-
tion. Qualification and acceptance inspection
shall be in accordance with requirements in
Specification MIL-S-19500, Quality Assur-
ance Provisions, and as otherwise specified
herein. Groups A, B, and C inspection shall
consist of the examinations and tests speci-
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fed in .Tables I, II, and III, respectively,

herein, Acceptance i
inspection of Preparation

5.1 herein).

Test Method

M11~8TD-750

inspection shall include
For Delivery (see

1.2.1 chzfied LTPD for subgaoups The
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II and III herein shall apply for all of the
tests, wﬁu ined, in the bqroup.

4.2.2 Mechanical damage resulting from
tests. Except for iiherently deforming,
mutilating, oF dismembering mechanical-

stress tests to which samples are subjected,

TaBLE 1. Group A inspeciion

per

2071

3036

3041

3041

Limits
Exawlination or test Conditions! LTPD Symboi Unlit
Min, Max.
Subgroup 1 10
visual and mechanical
examination.
Subgroup 2 10
Collector-to-base cutoff Bias Cond. D |...eeee Icso  |--eeeere —300 | uAdc
current. Vop=—2 Vde
Tu=0
Collector-to-base cutoft Bias Cond. D '
current: Ig=0
oN1651.........o s Vep=—60Vde  |....eee Icso  f-eeeeeee —5 mAde
ON1I8E2 ... ... Vep=—100Vde  [.....-- IcRo  feeeececs -—5 mAdec
ON1653. .. ..o Vep=—120Vde  |.....--- icro  jereccce —5 mAde
Collector-to-emitter cut- Bias Cond. D
off current: Ip=0
2N1651. . ... Veg=—30Vde  |...---e: Iceo  |----eree —500 | mAde
ON16562. . . vvvvvnns Veg=—60Vde  |-o-oeen ICEO  |ereerrer —500 | mAde
2N1653. . .. VoE=——80 Vdc ICEO  |eeeevves —500 | mAde
Colie ctor-w-c'r.:ter cut- | Bias Cond. C
of current.
2N1651. . ... Vee=—60Vde  j...----- Iceg leeoielns —50 mAde
IN1652. . ... . o Vog=—100Vde  [..-----o IcES  frereecer —50 mAdec
ONIS52. ... Vog=—120Vde | ... ICES  Je-ereeer —50 mAdc
Emitter-to-base cutcff Bias Cond. D  J....eee IEBo  jreccccce —b0 mAdc
current. Vegp=—1.5 Vde¢
Ig=0
Static forward-current Ic=—10Ade  |.--ecec hFrE 35 108
transfer ratio. VoE=—2 Vdc
Coliector-to-emitter satu- Ic=—25 Ade e Vee(sat) fo.o-eec- 0.65 | Vde
ration voltage. Tr=—2.5 Adc
Base-to-emitter satura- | Ic =—925Ade  |.eeeeeee ViE(eat) |oeeco-eo 0.9 | Vde
tion voltage. In=—2.5 Ade
Subgroup 8 10
Small-signal ghort-cireuit Vecg=—6Vde  |..---- hte 20
forward-current trans- Ic=—0.5 Adc
fer ratio. f=30 ke
Static forward-curient Ic=—25Vde  ]....-0e hrE 20
transfer ratio. Vgg=—1.5 Vde
Subgroup 4 10
Switching tests (pulse re- Test Cond. A
sponse): Voo=—28 Vde
1c=—25 Vdc
Pulse rise time. ....... In(on)=—2.5 Ade  |.....-- TP PR 10 usec
Pulse storage time..... In(on)=—2.5 Ade  f.....-o ts 0 feeeieee 6 usec
Pulse fall time. . ... Ipfoff) =—2.5 Ade  |...oooee Y S PR 6 usec

See 3.4 heren

a4 harain,



MIL~S8-19500/219A (EL)

TABLE II. Group B inspection

Test Method Limits
pei Lxamination or test Conditions? LTPD Symbol Unit
MIL-STD-750 . Min. Max,
Subgroup 1 20
2066 Physical dimensions
Subgroup £ 15
2026 Solderability
1052 Temperature cycling.....| 2; Cond. C except:
: T(nign) = 4+110°43° C
) . -3
1021 Moisture resistance, . .. . . No initial conditioning
End-point tests:
3036 Collector-to-base cutoff | Bias Cond. D
cwrrent: * Ig=0
2N1651............ Vep=—60Vde  |........ Icso ceeeensdd —7.8 1 mAde
2N1652............ Vep=—100Vde  |........ Ieso  |[........ —7.5 | mAdc
2N1653. ... ... ... Yop=—i20 Vde  |....,... Iceo  |........ —7.5 .| mAde
3061 Emitter-to-base cutoff Bias Cond. D | ... .. Ieso  |........ —175 mAde
current. Vep=--1.5Vdec
Ic=0
3078 Static forward-current Ic=—25Ade  |........ bre i5
transfer ratio. Ycr=—1.5 Vde
Subgroup 8 A 16
2016 Shock.................. Non-operating
G =1500
5 blows of 0.5 msec ea.
in orientations X1,
Yi, Y2, Z1 (totai=
20 blows)
2006 Constant acceleration G =5,000
(centrifuge). Orientations X1, Y1,
V2, 71
2046 Vibration fatigue,.....,. Nomn-operating
G=10
2056 Yibration, variable fre- t =100 to 1000 cps
quency.
End-point tests:
Same as listed under Sub-
group 2, above.
Subgroup 4 15
3 High-temperature opera- | Ta = 4-100°C, min.
tion:
3036 Collectar-to-base ¢utoff Bias Cond. D
current: Ig=0
2N1651............ Vep=—60Vde  |[........ Icho  |........ —35 mAdc
2N1652............ Vep=—100Vde  |........ Ieso  {........ —36 mAdc
2N1663...........! Vgg=—120Vde | . . Iesso ..., —35 mAdc
1046 Salt spray (corrvosion.
End-point tests:
Same az listed under Sub-
group 2, above.
Subgroup 6 . 20
2036 Tensior................ Test Cond. A
Fixed position =axis of
unit vertical Weight
(force) =10 lbs=-10
vz. t =30 sec.

e
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Tante 1. Group B inspection—Continued

Test Method Limits
per Examinuation or test Condltionst LTPD Syntbot Thnit
MIL-STD-750 Min. Max.
Subgroup 5—(Cont'd) !
2036 Bolting torque. ......... Test Cond. D ‘
| Torque =20 ib./in, :
t =30 sec. |
2036 ‘ Terminal torque......... Test Cond. D |
Torque =842 0z./in. f
appiied to flat of i
each terminal I
t =30 ~ec. :
End-point tests:
Same as iisted under Sub-
group 2, shove,
Subgroup 6 r=10
1031 High-temperature life Teta = +110°C. mm.
(non-operating).
End-point lesls: '
3036 Collector-to-base cutoff Bias Cond. D
current: ig=0
aNI8sl . L Vep=—60Ade 1o....... Tcro  toooveens —7.5 | mAde
2N1652. ... oot Vep=—100 Vde  |........ IcBO  feeeeeees —7.5 | mAdc
ON1653............| Vop=-—120 Vde e Icno  |oeeeenes —7.6 | made
3061 Ermnitter-to-base cutoff BiasCond. B ... ... Icno  loooooon. 75 mAde
current. Ven=—1.5 Vde
Ic=0
3076 Static forward-current Ic=—I10 Ade  |........ h¥ R 20
transfer ratio. Veog=—2 Vde
3041 Collector-to-emitter cut- | Bias Cond. D
off current: Ig=0 .
ON1651.....ovevnn- VegE=—30Vde ... Tcno e 750 | mAde
ON1652. . ..........| Veg=—60V¥de  |........ ICE0  jeeerrens 750 mAde
ONI1653.......evn .. Ver=—80Vde  |........ ICEO  |cveveee- 750 mAde
Subgroup 7 r=10
1026 Steady sinte operation To=+85°C, min. |
life. Pc=25W
End-point tests: i
I Same as listed under Sub- ;
group 6, nbove. i i

1 Sce 8.4 herein,
2 Per Method 102 in Standard MIL-STD-202.

¢nt <hall he made after thermal equi

librium has been reached at the tempernture specified.

there shail be no evidence of mechanical  Subgroup 2 and 38 tests, ten times, without
damage to any sample as a result of any of  significant device degradation. This test rep-
the Groups A, B, or C tests. etition procedure need be done only once at

nemA A daat 3
and 4 tests are considered de-
v 44

v the tests of Subgroups
92 and 8

sufficient evidence is presented to the inspec-
tion authority to that effect. Acceptable evi-
dence, for example, would be repeating of all

inception of acceptance inspection, provided
no change in design, or of production tech-
niques, has been effected.

4.2.4 Disposition of sample units. Sam-
ple units subjected to Group B, Subgroup 4
tests shall not be delivered on the contract or

order. Sampie units that have been siibjected

B
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TABLE III. Group C inspection’
Test Method Limits
per Examination or test Conditions LTPD Symbol Unit
MII~STD-150 Min. Max.
Subgroup 1 15
3126 Thermal resistance  |...................... 493-¢ | 0.8 | °C/W
(junction-to-case).
1001 Barometric pressure, re- | Presswre: 15 mmHg
duced (altitude opera- | t=1 min.
tion):
3036 Collector-to-base cutoff | Bias Cond. D
current: Ig=0
2N1651,........... Vep=—60Vde  |[........ Icso  |........ —7.5 | mAdc
2N1662............ Vep=—100Vde  |........ Icoo  {........ —7.5 | mAde
2N1653............ Vep=—120Vde  |........ Icso | ........ —7.5 mAde

1 Periodicity for Group C inspection=Initial lot, and thercafter on a lot every 90 days or every 6th lot, whichever occurs first.

% See 3.4 herein.

to and have passed Group B, Subgroup 2 and
3 tests not determined to be destructive tests
may be delivered on the contract or order
provided that, after Group B inspection is
terminated, those sample units are subjected
to and pass Group A inspection Defective

units from any sa have

ample group tha 1ave

ulxuv xAAuJ

passed group inspection shall not be deliv-
ered on the contract or order until the de-
fect (s) has been remedied to the satisfaction
of the Government.

5. PREPARATION FOR DELIVERY

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

6. NOTES

6.1 Notes. The notes included in Specifica-
tion MIL-S-19500, with the following excep-
tions, are applicable to this specification.

6.2 Re-evaluation or verification inspec-
tion. The LTPD method is exceptionally well
suited for inspection at source, since it pro-
vides a high degree of assurance (90 percent
confidence) that the lot represented has a pro-
portion defective less than the speciﬁed
TTDN

AdL L L) VO

woba Wasrrasrns

€. ndwever, ult: .Ll.LI'U Hlb‘blluﬂ .lb
not suitable for inspection performed sub-
sequent to source inspection since it pro-
vides, at most, a 10 percent confidence that the

6

lot represented by a failed sample actually
contains a proportion defective in excess of
the specified LTPD value. As a result, when-
ever the quality of a lot is re-evaluated or veri-
fied by sampling inspection subsequent to the
supplier’s satisfactory demonstrations of

\,uuAy]Auuuc Wlth ‘bhb quauby u:quut:xueuub,
lot disposition should be based on a sam-

_pling plan which provides reasonable assur-

ance that any lot rejected contains a pro-
portion defective greater than the specified
LTPD or A value for any individual sub-
group. When deemed necessary, the pur-
chase order should specify the detailed cri-
teria for lot disposition.

6.3 Qualification. With respect to products
requiring qualification, awards will be made
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, supplement (Army),
whether or not such products have actually
been so listed by that date. Information per-

ndvinta ad
taining to qualification of products covered

by this specification should be requested
from the Chief, Standardization Engineer-
ing Division, U. S. Army Electronics Ma-
teriel Support Agency, Fort Monmouth,
N. J,, attention: SELMS-PSM-3.

NOTICE: When Government drawings, specifica-
tions, or other data are used for any purpose other



than in connection with a definitely related Govern-
ment procurement operation, the United States Gov-
ernment thereby incurs no responsibility nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other

Custodian:
Army—EL

-arwew ol It Yt 2 Y 1 on Ll N

MIL~S-19500/219A (EL)

data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any right
or permission to manufacture, use, or sell any pat-
ented invention that may in any way be related
thereto.

Preparing activity:
Army—EL

Preject No. 5960-4401
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