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MILITARY SPECIFICATION

ATIITY

TYPES 2N1714 THROUGH 2N1717

1. SCOPE tors for relatively high-power circuit appli-
cations, and having the following partlcular.
1.1 Scope. This specification covers the de- differential characterists at T, = +25°
tail requirements for silicon, NPN, transis- +8° C. (See 3.2 herein.) :
] 1
hes bBea Vase Vs
(at: Va=$ Vdc (at: V=38 Vde (at: V e2=00 Vdc) (st: V=100 Vac)
le=10 mAdc) Ie=200 mAdc)
) "dc I.‘.le
Msn Mazx Min Maz Min Mazx Min Max
SNI714 . . 0 L, 10 ... 20 60 1.0
2NI7IS ... L 10 ....... .. 20 B0 | 2.0
2N1716 .. ... .. ... ... 20 ... 40 120 ). 1.0
2NIT\7 . 20 ... 40 120 T T 2.0
3
BVese | °Y ) O5 Lene
(at: 1o=~30 mAde (8t: V g=80 Vde (at: Va=90 Vdc (at: V=180 Vde
I m0) Veg=0) Vas=0) Vea=0)
Vile uddc udde uAdc
Min Mazx Min Max Min Maz Min Maz
2N1714 .. . ... . ... ... 6 ... ......] ... .. 20 ... 50 -
2NI1718. . ..., ..., 1000 ... . ... 2.0 oo e 50
SNITIS. . ... 8 . 2.0 G 50
eNI717 ., 100 ... 20 | e 50
' Pulsed: 300 usec pulse width: duty cycle g 2.09.
1.2 Maximum ratings.
i ] A
Pe Po Vaa | O0,¢ l Tew Alt.
— Ty w wa_ 4 LY MR - g l ‘ o /]
mr v vac AaGe vow L v, FAD
800 10 6.0 0.75 7.5 +176 I — 465 to 4200 100,000
' This power dissipation at ambient, free-uir temperature of + 2 .° C. For ambient, freeair temperatures between - 28*C. and

+ 175° C.. derste linearly at rate of §.38 mW/*C.

* This nower dissipation at ease temperature of + 100° C. For casc temperatures between |

at rate of 134 mW/*C

100° C.
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MIL~S-19500/263A (EL)

2. APPLICABI.E DOCUMENTS

2.1 The following documents, of the issue
in effect on date of invitation for bids or
request for proposui form o part of this spec-

ification to the extent 5pﬂmcu herein:

SPECIFICATIONS
MILITARY
MIL~-S-19500 —Semiconductor De-
vices, General Spec-
ification For.

STANDARDS
MILITARY

MIL-STD-750 —- Test Methods For
Semiconductor De-

(Copies of specifications, standards, drawings, and
publications required by contractors in connection
with specific procurement functions should be ob-
tained from the procuring activity or as directed by
the contracting officer. Both the title and number
or symboi should be stipuiated when requesting
copies.)

3. REQUIREMENTS

3.1 General. Requirements for the tran-
sistors shall be in accordance with MIL-S-
19500, and as otherwise specified herein.

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

Ipc. .. .. forward biased, base-collector
current, dc, emitter open
(current flow in forward di-
rection).

Pe. ..... collector power dissipation.

3.3 Design and construction. The transis-

tors shall be of the design, construction, and

physical dimensions specified in figure 1 here-
in.

3.3.1 Lead arrangement. The lead arrange-
ment on the transistor shall be as indicated
in Figure 1 herein.

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

2

Source: https://assist.dla.mil --

3.4 Performance characteristics. The tran-
sistor performance characteristics shall be as
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where specifically dlﬂ'eren_ ated for respec-
tive transistor types (see 1.1, 1.2, and tables
I, 1I, and I1I herein), the performance re-
quirements, including characteristics, rat-
ings, and test condi'tions, appiy equalily to all
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3.5 Marking. The transistor shall be
marked in accordance with MIL-S—-19500 and

TEYYL T v

as follows. When the diminutive size or lac

nf qunitahla cenrfuca aroa preven "n e
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n the device, of all itenr

x

8
o

marking, 1S require
by MIL——S—-19500 the followmg items may be
omitted in the following preferred order:
color-band type identification (if specified for
the device), country of origin, manufacturer’s

sdantifantinn Whawra anle
iGentincation.

[
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items can suitably be marked on the device,
first consideration shall be given to marking
the complete type designation (see 3.5.1 here-
in), and then to inclusion of the acceptance
date and inspection lot identification. How-
ever, all required marking shall be placed on

the unit nackage

peasinm e

3.5.1 Complete type-designation marking.
ompiete tvpe-designation marking of tran-
gistors procured on Department of Army con-

tracts, and which have passed Government

inspection and comply with all requirements
of this specification, shall consist of: “USA-
manufacturer’s qualification code letters-
transistor designation ( including any as-

—ll Sanboe) I o S e
sxgneu I'Ellul)lll Ly u)uluswr) Lllc lele’B

JAN or any abbreviation thereof ghall not he

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 mark-
ing.

4. QUALITY ASSURANCE PROVISIONS

4.1 Generai. Except as otherwise specified
herein, the rﬂspa—mb.h ty for inspection, gen-
eral procedures for acceptance, classification

i FPAULTUWAITS iV GLLT P meily) vemsowisivaavaval

of inspection, and inspection conditions and
methods of test shall be in accordance with
MIL-S-19500, Quality Assurance Provisions.
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4.1.1 Responsibility for inspection. Unless
otherwise specified in the contract or pur-
chase order, the supplier is responsibie for the
performance of all inspection requirements as
specified herein. Except as otherwise speci-
fied, the supplier may utilize his own facilities
or any commercial laboratory acceptable to
the Government. The Government reserves
the right to perform any of the inspections
set forth in the specification where such in-
spections are deemed ‘necessary to assure

\nnhm and nasﬂnnno snnfnrm ¢n nrncnrahpﬂ
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requirements.
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4.2 QualiScation and Acceplance Inspec-
tion. Qualification and Acceptance Inspection
shall be in accordance with MIL-S-19500
Quality Assurance Provisions, and as other-
wise specified herein. Groups A, B, and C
Inspection shall consist of the examinations
and tests specified in tables I, II, and III,

wasnantivale

hawain
LToSTiuives

Yy IiCiTiil.
shall ineclnde insnec

delivery (see

Accantance Incmnflnn
LAALVUL P VaGARVG ABIPpPU VAV

nection

5.1 herem)

4.2.1 Specified LTPD for subgroups. The

LTPD gpecified for a subegroun in tables I, I1,

P asaia ASEy A Viags adi VERASEDS 2y

and III herein shall apply for all of the tests,
combined, in the subgroup.

of preparation for

4.2.2 Disposition of sample units. Sample
unite that have heen subiected to oroun R,

BAIEUA VAAGRY AT L AT A Ao wve SU Ay =~

subgroup 4 test(s) shall not be delivered on
the contract or order. Sample units that have
been subjected to and have passed group B.
aubgroups 1,2,3,5,6,and 7 tests and group
C, suogroups i and 2 tests may b

an tha annte n » I Y, V-9

eroun Band C
sample units ar
A ingpection. Defectlve units from any sam-
ple group that may have passed group inspec-
tion shall not hie deiivered on the contract or
A .4 AL . A L_ .4 s\ 1 PR TP B |
Oraer uillil e geiecL(S) ndasS Deer reaeredicu
to the satisfaction of the Government.
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4.3 Particular examination and test pro-
cedures.

4.3.1 Pulse conditions for particular tests.
The ollowing tests shall be performed in the
necessary circuit, with a pulse width = 300
usec, and duty cycle = 2.0 per cent, applied:

MIL—-S-19500/263A (EL)

Breakdown voltage, collector-to-emitter
Static forward-current transfer ratio
emlbn o

DBSE-EU-elui Wit VoIlage
Qatnration \rn‘f aos enllector-to-emitter

4.3.2 Breakdown Voliage, Collecior-To-
Emitter test. The procedural guidance in (a),
below, shall replace the data for this test

existing in paragraph 3 of Method 3011 in
MIL-STD-750:

(a) TheresistorR,isa current-limiting
resistor and should be of suffi-
cxently high resnsr.ance to avoid ex-

________ Aszrin e thmanoh
CCSSIVB current uUWlug LKL U UL

tha trangistor under test and cur-

was e aaia =228 222

rent meter. The voltage shall be
increased with Bias Condition D
applied from zero until the speci-
fied current is reached. The tran-
sistor is acceptabie if the Vox ap-
plied at the specified current is
greater than the specified mini-
mum limit for BVcgo.

(b) Note: Due to “snapback” phenom-
ena associated with these transis-
tors, the refined procedural data

< VAP . 2emdmen dad o cen
ln a) HUOVU are imwenaea v in-

10 nnnnnnnnfgﬂM nf +ﬂh¢\ﬂfﬂ"ﬁ
UL G MIVaiaLL vaamalveSe =

that have not gone into break-
down at the specified minimum
BVero limit (as tested, necessari-
ly, at the specified test-current
condition).

4.3.3 Base-To-Emitter Voltage test. The
specified currents shall be applied to appli-
cable terminais under the conditions specified

Tem ) and

| S ¢han
\SLe '.l.o 1 nereinj, ana wid

voltage shall then be measured. (The data in
MTL—STD—7oO, Method 8066, Test Cond. A,
may be referred to as a guide for test pro-

cedure.)

haoca tn_amittar
VaSE-1G=Cifii vy

4.3.4 Case-temperature control for Mfe test.
To maintain the case temperature at less than
+40° C for this test, the specified d-c collector
current should be applied for not ionger than
10 seconds without employing a heat sink.

4.4 Mechanical damage resulting from
tests. Except for inherently deforming muti-
lating, or dismembering mechanicai-stress

PP PP

sibiected. there
leSIQ 10 WﬂlLﬂ S4AIIIPIEs are supjecieu, uivtic
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MIT-8-19500/263A (EL)

shall be no evidence of mechanical damage to

any sampie a8 a resuit of any of the Group

A, B, or C tests.

TABLE 1. Group A snspection

Source: https://assist.dla.mil -- Downloaded: 2016-12-03T723:38Z
Check the source to verify that this is the current version before use.

Test Metbod Limtes
per Examination or test Conditionn LTPD 8ymbol — — Uoit
MIL-8TD-70 Min, Max.
Subgroup ! 10
2071 Visusal and mechanical
PR Y LT
CARLIIILIABRVIUIL
Subgroup £ 5
3041 Collector-to-emitter cut- | Test Cond. C. Ices 2.0 uAde
off current. T A= 425 4£3° C.
VoE =60 Vdc
Vgy=0
3041 Coliector-to-emitier cut- | Tesi Cond. C
off current, Ta=+25 x3°C
VEB=0
2N1714, 2N1716. . . .| VCE=9 Vde L ... .... Ices 50 uAdc
2N1715, 2N1717. . | VoE=1580Vde ... Ices 50 uAdc
3041 Collector-to-emitter cut- | Test Cond. D
off current. Ta=+25 43 C.
b R P, )
igg=-=v
2N1714, 2N1716_ . . .| VCE=50 Vdc Icko | ...... 50 uAdc
2N1715, 2N1717. .. .| VCE=90Vde |........ Icxo 50 uAdc
3036 Coliector-to-base cutofi | Tesi Cond. D ICEO ... 1.0 | uAdec
current. Ta=+25° +3°C.
Vce=~3 Vde
Ig=0
3061 Emitter-to-base cutoff Test Cond. D IgBO 10 uAde
current. Ta=+25° +3° C.
Vxp=3 Vdc
io=0
anal Emitter-to-base cutoff Test Cond. D Izvo 10 uAde
current, Ta=+26° +8° C.
Vep=6 Vdc
Icw=0
Subgroup 3 5
3011 Breakdown voltage, col | 2; 2
jector-to~amitier. Test Cond, D
1c =30 mAdc
Ip=0
ZNITIq, BNITI6. .. ... eei it e BYoxo & j........ Vde
aNI7IE, INITLT7. . Lo b BVoro 100 [........ Vdo
3090 Floating potential Voltsmeter input resist-
ance >10 Meg.
2N1714, 2N1716. . .. Vop=00 Vde  |........ Vesr |........ 1.0 Vde
2N17156, 2N1717. .. | Vep=100Vde |........ Vesey |........ 2.0 | Vde
3076 Static forward-current 2
transier mtio: VoE=5 Vic
Ic =10 mAdc
2NIT14, 2N1T15. ... e byr 10
2N1718, 2N1T17. .. | eee e R hyx 20
3076 Siatic forward-cusTeat 2
transfer ratio: Vox =5 Vdo
1¢c =200 mAde
ONITI4, ZNITIB. .. ] o iiiinenne o, brx 20 o0
2N1716, 2N1717. .. .| . e hyz 40 120
4



MINL-8-19500/263A (EL)
TABLE I. Group A inspecii n—(Cont’'d).
Test Method Limits
per Examination or test Conditions? LTPD 8ymbo' — Unit
MIL-8TD-75%0 Mio. Max
. Base-to-emitter voltage...| 2 VBE 1.6 | Vde
Ic =200 mAde
I =20 mAdc
3071 Saturation voltage, ¢ol- {2 ... VcE(sat) 2.0 | Vde
lector-to-emitter. Ic =200 mAdc
I =20 mAdc
Subgroup £ 10
g High-temperature opera- | Ta =+175 +5°C.
tion: —0°
4t Collector-toemitter cuts | Test Cond. © Ices 500 uAdec
off current. Vg =60 Vde
Ve =0
Tow-temperaiure opera- | Ty =—5540°C.
tion: -5°
076 Static forward-current 2
transier ratio: VCE =5 Vd
Ic =200 mAde
2N1714,2N1715. . Lo oo bhrg 10
2N1718, 2N1717. .. | ... e bre z0
Subgroup & 10
3306 Small-signal short-circuit | f=16 Mc  [.... .. .. hte 1.0
forward-cwrrent trans- | Vcg =10 Vdc
fer matio. Ic =100 mAdc
.
3238 Output capacitance f=1Mc ... Cov  feerve-.. 50 |
(open circuit, common | Vec =10 Vde
base). )
1 8ee 5.4 heruin.
¥ See 43.1 berein.
1800 488 harein.
¢ Bee 433 berein.
" Measurament shall be made after thermal equilibrium has been reached at the t rature spesified.
* See ¢.3.4 heruin.
TanLE II. Group B inspection
Test Method Limits
per Examination or test Oonditions LTPD BSymbol Oait
MIL-8TD-780 ) Min. Max.
Subgroup 1 20
2066 Physical dimensions
Subgroup £ id
2026 Solderability
1051 Temperature cyeling . Teat Cond. C. 10
cycles
1058 Thermal 8hock (glass Test Cond. A
strain).
1021 Moisture resistance
End-point lests:
3041 Collector-to-emitter cut- | Test Cond. C. | .. .. Io  Jooooo--. 4.0 | uAde
off current. Vcg =60 Vde
Vip=0
it Breakdown woltags ool | 2,2
lector-to-emitter: Test Cond. D
Ic =30 mAde
ip=0

Source: https://assist.dla.mil -- Downloaded: 2016-12-03T723:38Z
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MIL~8+19500/263A (EL)

TABLE I1. Group B inspection—(Cont'd).

Test Mothed Lomiw
per Ezaminetion or test Conditiens LTPD Symbol Oait
MI11-8TD~780 ' Mm, Max
eNITId 2NITIe, L RVemn a i Vde
2NI1T15, 2NIT1T. .. | oo BVceo 100 |........ Vde
3076 Static forward-current ’
transfer ratio: Vom=§ Vde
10 =200 mAde
2N1714, 2N1718. . . | .o ee Y P hrz 16 72
2NIT16, ZNITI7. . . e evnvencnnnonnaene]ines ....| bFE o2 idd
Subsroun & 18
2016 Shoek.................. Non-operating
G =800
Sbhlowsof 1 Omsssea,
in orientations XI,
Y1, Y2, Z1 (total=
Z0 biows).
2046 Vibration fatigue. ....... Nonoperating
G=10
2050 Vibration, variable fre-
Qusnly .
20008 Constant acceleration G = 10,000
(centrifuge). Orientations X1, Y1,
Y2, 21
End-point tesis:
Same as for Bubgroup 2,
above.
Subgveup £ 20
2088 Tengon..........c.o... Test Cond. A
Weight =1 Ib4-3 os.
-0
Duretion =30 sec.
2038 Lead fatigue. ... ........ Test Cond. B
End-poini iesie:
Same as for Bubgroup 2,
above,
Subgrowp & Z0
i0éi Salt atmosphere {(corre
sion).
Ewd-poinf lests:
Same as for Subgroup 2,
ahove.
Subgroup 0 =10
1081 High-temparature fife. . . .| Tug=200° +5* C.
End-point tests:
Same as for Subgroup 2,
above.
Subaroup 7 A=10
1026 Steady state operation '_I:A - +26.'- ‘*a° C.
life. Vep=40 Vde
Pe=0.8W
End-point tests.
Same as for Bubgroup 2,
above.
1 Bee 3.4 herein.

0 8es ¢3.1 herein.
7 See ¢33 berein.
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MIL~S-19500/Z63A (EL)
Tame III. Groun C inepection '
Test Metbod o o Limits o
per Brzmination er test Conditions® LTPD 8ymboi Unit
MIL-8TD-780 » Min, Mas
Subgroup 1 ib
3138 Thermal resistance (june- | T ;=T = 41685° & R I ) e 7.5 | C/W
tion-to-case). 10 C.
T s -TC LJ +llD 3
1 C.
Isc=50 mAdc
1001 Barometric pressure, re- | Pressure=8.2 mmHg
duced (aititude opera~ | t =1 min.
tiam)
tion):
3041 ICollector-toremitter cutoff | Test Cond. C
current: Ta=+425° £3° C.
V=0
2N1714, 2N1716....] Vcg=00Vde = |........ Ices  |........ 100 uAdc
2N1715, 2N1717. .. .| Vog=180 Vde  |........ Ices  |........ 100 uAdc
Subgroup # i5
3008 Rurnout by pulsing. .. ...| To=100° C.
Pre-pulse Cond.:
Ipc=0
=0
Pulse Cond.:
I1pc =750 mAdc
iz=0
to=30:L5 sec for 1
eyocle
Tec<100° C.
End-point tasts:
3076 Static forward-current 3
transfer ratio: Veg=5 Vdc
Ic =200 mAdc
2N1714,2N1738 hre 20 60
3N1716, 2N1717. [STSrS P N P PR bre 40 120

1 Periodicity for performance of Group C imspection == initial lot, and thereafter on a lot every 90 days or every fifth lot, whichever

5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery. Preparation
for delivery shall be in accordance with
MII-S-19600.

6. NOTES
6.1 Notes. The notes included in MIL—S-

19500, with the following exceptions, are ap-
plicable to this specification.

6.2 Re-evaluation or verification inspec-
tion. The LTPD method is exceptionally well
=:iited for inspection at source, since it pro-
vides a high degree of assurance (90 per cent
confidence) that the lot represented has a

proportion defective less than the specified
LTPD value. However, the LTPD method is
not suitable for inspection perxormeu subse-
quent to source inspection since it provides,
at mosat, a 10 per cent confidence that the lot
represented by a failed sample actually con-
tains a proportion defective in excess of the
specified LTPD value. As a result, whenever
the quality of a lot is re-evaluated or verified
by sampling inspection subsequent to the sup-
plier’s satisfactory demonstrations of com-
pliance with the quality requirements, lot
disposition should be based on a sampling
plan which provides reasonabie assurance

that any iot rejected contains & proportion

«3
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defective greater than the specified LTPD
or A value for any individual subgroup. When
deemed necessary, the purchase order should
specify the detailed criteria for iot disposi-
tion.

6.3 Qualification. With respect to products
requiring qualification, awards will be made

o~ Lo meenbh e b L 4

OIly 10T sucCn prouucss &s hnvc, pi‘uu to the
time set for opening of bidg, hean tested and

ViaA WV AVA Vprwasaasag, U TaR vew wwes ssesws

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-
taining to qualification of products covered
hv thia anarifiratinn ahaonld ho rannaatad from
by this anecification ghould he requested from
Custodian:

Army—EL
8

the Chief, Standardization Engineering Di-
vision, U. S. Army Electronics Materie! Sup-
port Agency, Fort Monmouth, N. J. ATT.:
SELMS-PSM-3.

Netice: When Government drawings, specifications,
or other data are used for any purpose other than in
connection with a definitely related Government pro-
curement operation, the United States Government
thereby incurs no responsibility nor any obligation
whatsosver; and the fact that the Govermment may
have formulatad, furnished, or in any way supplied
the said drawings, specifications, or other data is
not to be regarded by implication or otherwise as

in oney Meaannaw ,lunnlng ih-

haldar av anwe athawn
in any manner eensin

massaTa Wi Ay Cwases

person or corporation, or conveying any right or
permiuion to manufm.tun. use, or sell any pntented

......... earmes Bn o loa.d

ALl o
lllVCll\-lU" lllnl- lll-’ lll “ll, W&y UT ITtiaiwcu L“Buw

Preparing activity:
Army—EL
Projest No. 5980-A426
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NOTE 1: The collector is electrically connected

to the case.

NOTE 2: The specified lead diometer applies in

the zone between .050".0nd .250" from the

seating plone., Between .250" and 1.5" a mox-
imum of .021" diameter is held. Ovutside of these
zones the leod diometer is not controlled.

NOTE 3: Measured from moximum diameter of
the actual device.

NOTE 4: Leads having maximum diometer (0.019")
measured in gauging plone 0,.054" + 0.001" -
0.000" below the seoting plone of the device shall
be within ,007" of their true locations relative to
o moximum=width tab.

NOTE §: Elictrode | - Emitter; Electrode 2 - Base;
ectrode 3 ~ Collector.

FIGURE 1. Outline and dimensions.

Downloaded: 2016-12-03T23:38Z
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INSTRUCTIONS: Inacentinuing effort to make our standardization documents better, the DoD provides thia form for use in
submitting comments and syggestian: for improvenients. -All users of military stendardization documents are invited to. provide
ggestions. This form may be, detaghed, folded wlong ‘the lines indieated, taped along -the loose edge (DO NOT STAPLE), and
__alled. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being
considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.

(Fold along this line)

{Fold along this line)

DEPARTMENT OF THE ARMY

NO POSTAGE
NECESSARY
tF MAILED

IN THE
UNITED STATES

renary ronranare usesoo | BUSINESS -REPLY MAIL

'FIRST CLASS PERMIT NO. 12062 WASHINGTON D C
POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE ARMY

Commander

U.S. Army ¢ ommunicatione tleclronies Command
ATTN: DORSHI -ED- 1O

Fort Monmouth, N1  OZ70%

-
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