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SUPERSEDING

MIL-S-19500/102(NAVY)

19 July 1962
(Ses 6?2)

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTORS, NPN, SILICON, HIGH-POWER

TYPES 2N1016B, 2N1016C, AND 2N1016D

This specification i8 mandatory for use by all Depart-
ments and Agencies of the Department of Defense,

1. SCOPE
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1.2 Physical dimensions. See figure 1.
1.3 Maximum ratings,

pcl/
Type y Vong | Voo o v | 1 T T
Tg = 45°C BO EBO CEO ‘c tstg 1
w vdc vde vde | Ade °C *c
2N1016B 150 100 25 100 7.5 | -85to +150] +150
2N1016C 150 150 25 150 7.5 | =65 to +150] +150
2N1016D 150 200 25 200 7.5 | -65to +150|+150
%/ Derate linearly 1,428 W/° C for To>45°C.
1.4 Primary electrical characteristics.
hrE hFE bye VcEg(sat) frte

Ig=2.0Adec |1, =5.0Ade Io=5.0Adc |In=5,0Adc Io =56.0 Ade or
VCE = 4.0 Vde | Vo = 4.0 Vde | Vo = 4.0 Vde | I = 1,0 Adc | Vop = 4.0 Vde

Vdc ke *C/W
Min. 20 10 8 - 20 e
Max, 80 35 - 2,6 .—a 1 0.7
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MIL-S-19500 - Semiconductor Devices, General Specification for.
STANDARDS
MILITARY
MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-750 - Test Methods for Semiconductor Devi
(Copies of specifications, standards, drawings, and publications required by suppliers in connection
with specific procurement functions should be obtained from the procuring activity or as directad by the
contracting officer. )
2.2 Other publications. The following document forms a part of this specification to the e_x_tpn_

specitied herein. Unless otherwise indicated, the issue in effect on date of invitation for bids o
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,)

3.1 General, Requ:lréments shall be in accordance with M‘IL-S-;19500, and as specified herein.

3.2 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein
are defined in MIL-S~19500,

3.3 Design, construction, and physical dimensions. Transistors shall be of the design, construction,
and physicai dimensions shown on figure I,

3.4 Performance characteristics., Performance characteristics shall be as specified in tables I, II,
and IIi.

3.5 Marking The followlng marking specified in MIL-8-19500 may be omitted from the body of the
transistor at the option of the manufacturer:

(a) Country of orlgin

(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 1, I, and I .

Quality conformance inspection. Quality conformance inspection shall consist of groups A, B,

4.3
and C ingpections.

N
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' i wdllwp ,—BASE BimansTons Tn Tnches Wik metre
1 Ltr | squivalents (mm) in parentheses | Notes
1—7 rK (see note 2)
0 \\2 Minifmiim Maximiiin
LI ["\L \ P U] B4 5oy | 128 (32.50)
L\ LSt B 130.(25,10)
Lo NG (Y C{ .50 (12.70) | .56 (14.22)
D] .55 (13.97 58 (14.73
COLLECTOR-/ % ', | \—EM!TTER T 1 0 (L.I4 055 (1.40 4
(see NoTE®S) 1 M ™ F 173 (18.54) | .17 (19.56)
f— § ——a G { . 171; 4 (3.56)
HT .13 (330 9 (4.83
J 4 (.36 08 (.
K{ J4& (3.5 J7 (432
L A8 54 J4 (356
W e ) T
N1 35 (8.89) | .40 (10.16)
P | 03 (2,25 A1 {2.79) 4
R | 050 (1.27) | .060 (1.82)
_% 81 (20.57) | .85 (21.59) _
J
U 14 (3.56) A7 (437)

NOTES:

1. Dimensions are in inches.

Z. Meiric equivaienis {io ihe nearest L0l mm) aie given
for general information only and are based upon 1 inch

a2 :.?5.‘.'.,2“3.‘..4...» use E/1£ .94

Je QU TYOU NAIUVAIR (1LUe v/ AV ~ &7

4. Two leads.

5. Reference point for temperature measurement.
8, Collectar chall he intemally connected ta the meunting

base.

FIGURE 1. Outline dimensions of transistor types 2N1016B, 2N1016C and 2N1016D.




4,3.1 Group A inspection,

in table I,

4.3.2 Cr

PONY N
cCLivn,

in table I,

4,.3.3 Group C inspection,

Group A inspection shall consist of the examinations and tests specified
Group B inspection shall consist of the examinations and tests specified

Group C inspection shall consist of the examinations and tests specified

in table IIl. This inspection shall be conducted on the initial lot and thereafter every 8§ months during
production, Upon feilure of any Group C subgroups or upon determination by the inspector <hat Group < ~ests

are not being met, ths inspector shall require lol by lot inspsction for
subgroups.

tne failing aroup'c
4,3.4

a mininum of 3 consecutive lots on

Samples that have been subjected to group B, 340-hours

Group B and group C life-test samples.
life-test,” may be continued on test for 1, 000-hours in order to satisfy group C life-test requirements,

These samples shall be predesignated, and shall remain subjected to the group C 1, 800-hour acceptance

evaluation after they have passed the group B, 340-hour acceptance criteria,

The cumulative total of

failures found during 340-hour test and during the subsequent interval up to 1, 000 hours shall be com-
puted for 1, 000 hour acceptance criteria, see 4,3,3.

4.4 Methods of examination and test.

Methods of examination and test shall be as specified in tables

I, O, and 0.

4.4.1 Terminal strength (stud torque),

Acceptance criteria after the stud torque test for external

threaded parts (dimension "T" of figure 1) shall be in accordance with handbook H28,

4.4.2 Solderabili

. The solderability test shall apply to the two, lug-terminals only,
immersion is to be within 1/4-inch of the seating plane.
is

The depth of
Acceptance criteria shall he that each termination

55-percent covered by a continuous new solder coating to within 3/8-inch + 1/32-inch of the seating plane.

F

TABLE 1. Group A inspection.
MIL-STD-750 L Limits
Examination or test —— = T
Method Details P | Symbol | Min | Max | Umit
Subgroup 1 i0
Visual and mechanical 2071 “—- -—- cem | eea
examination
Subgroup 2 5
Breakdown voltage, 3011 |Bias cond. D; BVcEo
collector to emitter Ic = 200 mAdc
2N1016B 100 -== | Vde
2N1g%18C 150 --= | Vde
2N1016D 200 --- [ Vdc
Collector to emitter 3041 | Bias cond. A; ICEX
cutoff current Vep = 1.5 Vde
2N1018R Ve = 100 vVde .- 1.0 | mAde
2N1016C VCE = 150 Vde - i.0 | mAdc
2N1016D VeE = 200 Vde --- 1.0 | mAdc
Collector to base 3036 | Bias cond. D IeBo
cutoff current
2N1016B- Vor = 100 Vde === 1.0 mAdc
2N1016C Vep = 160 vde - 1.0 | mAdc
2N1016D Vep = 200 Vde .-- 1,0| mAde
)
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TABLE I. Group A inspection - Continued
MIL-STD-750 L Limits
Examination or test T
Method Details P |symbol | Min | Max | Unit
Subgroup 2 - Continued
Emitter to base cutoff 3061 | Bias cond. D Igpo --= { 1.0 | mAdc
current Vgp = 25 Vde
Forward-current transfer 3076 | Vop = 4 Vde; hpp 20 80| ---
ratio Ic J= 2 Ade
Forward-current transfer 3076 | Vog = ¢ Vde; hpg 10 35 ---
ratio IC = § Ade
Forward-current tranafer 3078 | Vo = 4 Vdc; hpg 6 20| ---
ratio I0°S 7.5 Ade
Small-signal short-circuit 3208 | Vop = 4 Vdc; LN 5 cae | -
forward-current transfer Ic = 5 Ade
ratio
Sma.ll-signa.l short-circuit 3301 | Vop = 4 Vdc; fnte 26, --- ke
forward-current transfer= Ic =5 Ade
ratio cutoff frequency
Subgroup 3 5
Collector to emitter voltage 3071 | Io = 5 Adc; Voglsat) =--- 2.5 Vde
{saturated) 13 = 1 Ade
Base emitter voltage 3088 | Test cond. A;Ip = 5 Adc; Vpg(sat) --- 4.0| Vde
{saturated) In = 1 Ade
Pulse response -—- = 5 Adc; Vgpg = § Vdc; tg ¢ - 10! usec
\Fm.' = 12 Vdc' ’ T
I and Igg = 1.5 Ade
(see figure 2)
Pulse response --- IC 2 5 Adc; VEB = 6 Vdc; tg+ Y cee i5] usec
1')
Iniand Igg = 1.5 Ade
(see figure 2)
Subgroup 4 5
High-temperaturs operatioa: Tg = +150 £3°¢C
Emitter to base cutoff 3061 Bias cond. D; IR0 --- 10| mAdg
current Vgp = 25 Vde
Collector to emitter 3041 | Blas cond. A; IcEX
cutoff current Vgp = 1.5 Vde
2N1016B VCE = 100 Vde - 10| mAdd
2N1016C Vep = 150 Vde === 10} mAdc
2N1016D VCE = 200 Vde ---| 10| mAdc
Low-temperature operation: Tc= -88 23°C
Forward-current transfer 3078 VCE = 4 Vdc; hye 10 35| we-
ratio IC = 5 Adc o
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TABLE lI. Group B inspection
- rvw Mirmewn. e w o L L i POy i
MUL-01TD-={0V T Limiis
Examination or test P
’ Method Details D Symbol | Min Max | Unit
Subgroup 1 20
— e
Physical dimensions 2066 | (See figure 1) --- S R
Subgroup 2 15

Solderability 2026 | Omit acine (see 4. 4, 2) - e IO R

Solderability 2026 | Omit aging (see 4.4.2)

Thermal shock 1051 | Test cond. F - —-- ——e | =e-

{temperature cycling)

Thermal shock (glass strain)| 1056 | Test cond. A ——— ——- [P
Terminal strength (tension) 2036 | Test cond, A; weight = 5 lbs - - ame | aee
+ 1 0z.; application time =

15 sec. to each terminal
Terminal strength (terminal 2038 | Test cond. Di; - ——- S
torque) torque = 5 0z, -in, to be -
applied to flat of each
terminal for t = 15 sec,
Terminal strength (stud 2036 | Test cond. D2; -——— P ann | e
torque) torque = 40 Ib, -in. for’
t = 15 sec. (see 4.4.1)

Seal (leak rate) --- | Method 112, MIL-STD-202, --- --- [5x10°7) atm
test cond, C, procedure II; ce/sec
test cond. A for gross leaks

Moisture resistance 1021 | Omit initial conditioning -—- - e | -an

End points

Collector to emitter 3041 | Blas cond, A} Icex
cutoff current Vep = 1.5 Vde
2N1016B Veg = 100 Vde --- | 1.0| mAde
2N1018C VCE s 150 Vde - 1.0} mAdc
2N1016D Vog = 200 Vde - 1.0| mAdec
Collector to emitter 3071 | Io = B Ade; Veg(sat) --- 2.5| Vde
voltage (saturated) Ip = 1 Adc
Banamad _situnwmand tennafae anne W _ = AYAA w an ne
FUTWalU=CurlrloiiL vTadisiel YV v VCE = 2 vai, o iV g9 -
ratio Ic = 5 Ade FE
Subgroup 3 15

Shock Nonoperating; 500 G; . O I
for 1.0 msec; § blows in
each orientation: Xj, Yj,

Yz, and Zl
Vibration fatigue 2048 | Nonoperating - cee | eee]| aaa
Vibration, variabls 2056 --- patd SRS ST
{requency
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TABLE II. Group B inspection -~ Continued
) L
MIL-STD-750 T Limits
Examination or test P
Method | - Details D Symbol | Min | Max ; Unit
Subgroup 3 - Continued
Constant acceleration 2008 | 8000 G; in each orientation: --- - ]| ===
X1, Yy, Yo, and 74
End points:
(Same as subgroup 2)
Subgreup 4 15
Salt atmosphere {(corrosion) 1041 s== -—- LR BT
End points: .
(Same as subgroup 2)
Subgroup § 10
High-temperature life 1031 | Tgep = 150°C; t = 340 hours ——- cee | mme] -e-
(nonoperating) (se€ 4.3.4)
End nointa:
Collector to emitier 3041 | Bias cond. A; losx
cutoff current Vgg =+ 1.5 vde
$NiGi6B Veg = 100 Vde ——— 2.0| mAdc
2N1016C VCE = 150 Vde -==| 2.0} mAdc
2N1016D Vg = 200 Vde - 2.0 | madg
Collector to emitter 3071 | Ig = 5 Adc; Veg(sat)) =---] 2.5 Vde
voltage (saturated) ig = 1 Adc
Forward-current transfer 3076 | Vog = 4 Vdc; hgg 8 42 «--
ratio Ig = 8 Adc
Subgroup 6 10
Steady state operation lWfe 10268 | T = +100° C; . -—- .- —em| ===
VEp = 30 Vdc; :
ic = 2.39 Adgj t = 340 hrs
(see 4.3.4)
End points:
{Same a8 subgroup 6)
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MIL-STD-150 = Limits
Examination or test n
Method Details D |Symbol | Min | Max | Unit
Suhoroun 1 15
Subgroun 1 15
Barometric pressure, 1001 | Normal mounting; .- a.- e | aca-
reduced (altitude operation) nreggure = 8 mm Hg for
60 sec min.
Meagurement during test:
Collector to base cutoff 3036 | Bias cond. D Icpo
current
2N1016B Veop = 100 Vde ---| 1..0| mAdc
2N1016C Vap = 150 Vde =1 1.0l mAdc
2N1016D VGB = 200 Vde 1 ---| 1.0} mAdc
Thermal resistance, 3151 0. . —n= 0.7 °C/wW
junction to case J-¢
Subgroup 2 A= 10
High-temperature lite 1031 | Tgig = +150° C . S R .
(nonoperating) (see 4.3.4)
Enﬂd ;‘\A‘ﬂfﬂo
(Same as subgroup 5
of Group B)
Subgroup 3 s _ an
A= LU
Steady atate oparation life 1028 | T = +100°C; Vo = 30 --- R (S
Vt‘fc; 1o = 2.39 Adc
(see 4.3.4)
End points;
{Same as subgroup §
of Group B)
'ai
60Cy Hg RELay () e
—\ Ig2 ' TO SCOPE
—" et ’) !'Ll »
) 2 OHM
,oom"ly LN | |2 Onms
s P 1 e T
i
0 gonoe L3 - — -
W OVWT @ i / —
SYNC -
3 OHMS NON -INDUCTIVE RESISTORS
FIGURE 2. Switching-time test circuit.
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8. NOTES

6.1 Notes. The notes specified in MIL-S-19500 are applicable to this specification.
6.2 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.

Custodians: Dreparing activity:
Army - EL Navy - SH
Navy - SH

Air Force - 11

Review activities:

Army - EL, MI, MU

Navy - SH

Air Force - 11, 17, 85 Code "'C"

User activities:

Army - EL, SM

Navy - CG, MC, AS, OS
Air Force - 14, 19
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