MIL-5-19500/120C
15 April 1570
SUPERSEDING

MIL-S-19500/120B
26 June 1963

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, NPN, SILICON, SWITCHING, LOW-POWER

1. SCOPE

ccope. This specification covers the detail requirements for NPN, silicon, switching, OW-

4 1
1.1 OLUpve. 82

power transistor.

1.2 Physical dimensions. See figure 1 (TO-18)
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300 25 .0 15 20 -65 to +200
1/ Derate linearly 2.0 mW/° C for TA>25°C.
1.4 Primary electrical characteristics.
hyg | hse| VcEg(sat) Vggisat) Switching
Ic = 10 mAde | Ic =10 mAde | Ic =10 mAde | Ic = 10 mAde
Veg = 1.0 Vde | Veg =10 Vde ) 1p = 1.0 mAde | Ip = 1.0 mAde | tg | ton | Yoff
{ = 100 MHz
vde ¢ Vvde nsec | nsec| nsec
Min 30 ‘ 2.0 - 0.7 15.0 | -1 ==
Max 120 7.0 0.6 0.9 L. 35 | 40 | 5

2. APPLICABLE DOCUMENTS

.1 The following documents, of the issue in effect on date of invitation for bids or request for
1, form a part of the specification to the extent specified herein. ’
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MIL-S-19500/120C

STANDARDS
MILITARY

MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-750 - Test Methods for Semiconductor Devices.
MIL-STD-1276 - Leads, Weldable, for Electronic Component Parts.

(Coples of specifications, standards, drawings, and publications required by suppliers in con-
nection with specific procurement functions should be obtained from the procuring activity or as
directed by the contracting officer. ) .

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

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

3.3 Design, construction, and physical dimensions. Transistors shall be of the design, con-
struction, and physical dimensions shown on figure 1.

3.3.1 Lead material and finish. The lead material shall be Type K (Kovar) or Type F (Alloy 52)
conforming to requirements in MIL-STD-1276. The use of a nickel under-plating is optional; if
used, it will be 100 microinches maximum. The finish shall be gold (as specified in MIL-STD-1276);
however, if so specified in the contract or order, the finish may be tin-coated over gold. This tin-
finish requirement shall not be construed as adversely affecting the qualified-product status of the

et TAAY e ./

device, or applicable JAN marking (see 6. 2).

8.3.1.1 Selectivity of lead material, If lead material need be specified, it shall be specified
in the contract or order (see 6. 2).

3.4 Performance characteristics., Performance characteristics shall be as specified intables
1, I, and III.

3.5 Marking. The following marking specified in MIL-S-19500 may be omitted from the body
of the transistor at the option of the manufacturer: 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 III,

4,3 Quality conformance inspection. Quality conformance inspection shall consist of group 4,
B, and C inspections.

4,3.1 Group A inspection., Group A inspection shall consist of the examinations and tests spec~
ified in table I.

4,3,2 Group B inspection. Group B inspection shall consist of the examinations and tests spec-
ified in table II.

4.3.3 Group C inspection, Group C inspection shall consist of the examinations and tests spec-
ified in table 11, This inspection shall be conducted on the initial lot and thereafter every 6 months
uring production.

|
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MIL-S-19500/120C
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DIMENSIONS
INCHES MILLIMETERS
MIN MAX MIN MAX
200 270 | 5.31 5.84

AL Vv vEw o

178 | .195 | 4.52 4,95
170 | .210 ] 4.32 | §8.33
500 | 50 Q2.0 | 15,49
016 | .02l Al 53 12,0
06 | .019 A1 A8 13,7

6
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028 | .048 g1 ) 122
036 | .046 91 | L7

——- ] 08 [ ——— 1 8

0707 Nom 1.80 Nom
.0354 Nom .90 Nom
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1. Metric equivalents (to the ngargﬁs}‘ ;[cllqlpm) are given for general information oniy and aie based upon 1 inch = 25.4 ma.

2. Measured in ihe ZONE DEYORd (29U (0w mm) from the seating plane.

3. Measured in the zone ,050 (1.27 mm) and .250 (6.35 mm) from the seating plane. 4

4. When measured in a gaging plane 054 +,001, -.000 (1,37 +.03, -,00 mm below the seating plane of the transistor
maximum diameter ieads shalt be within 007 (.18 mm) of thelr true location relative to a maximum width tab. Smaller
diameter leads shall fall within the outline of the maximum diameter lead tolerance. Figure 2 is the preferred measured

method.

5. The coiiector shaii be electiicaily connccted o the case,
6. Measured from the maximum diameter of the actual device.
7. All 3 leads (see 3.3.1).

* FIGURE 1. Physical dimensions of transistor type aN706 (TO-18).
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MIL-S-19500/120C
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DIMENSIONS N
LTR I__INCHES MILLIMETERS z
"I MIN | MAX | MIN | MAX | S
6B | 0325 | 0335 | .BZ55 | .B509) 4-
#811 .D43 Nom 1.09 Nom 4
¢D | .2310 | .2315 | 5.867 | 5.880
¢D1] .159 |.16] |4.04 4.09
gD2| .040 Nom 1,02 Nom 5
E 1.0995 1.1005 12,527 | 2,553
E1] 0495 | .0505 [1.257 | 1.283
H1.145 1.155 |3.68 [3.94
J 10470 1 .,0475 [ 1.194 | 1.207
J11.0235 | 0245 | 597 | .622
K1.009 1011 229 1 .219
Ki{  .005 Nom 127 Nom
L].372 [.378 (945 [9.60
L1 054 | 055 | 1.37 | 1.40
L2  .043 Nom 1,09 Nom
Q 040 Nom 1.02 Nom
Q11 123 1027 13.17 1323
A 144.90+ 145.10
B i 45 Nom
Y | 90 Nom

secTion- A-A

o

£s:

Metric equivalents (to the nearest .01 mm) are given fot
general information only and are based upon | inch = 25.4 mm.

wx cantuc nranadiman ahall ha uand:

. The following gaging piocediwes
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being measured shall be inserted until its seating plane is
,125+,010 (3.184.254 mm) from the seating surface of the

gage. A force of 81.5 oz shali th
symmetrical to the device's cylin

ae bio muntind naralial d

ef bé appiiea paraiiei aitd
drical axis. When examined

visually after the force application (the force need not be

removed) the seating piane of the

an aball ha aanba
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agalnst the gage. The use of a pin straightener prior to
insertion in the gage is permissible. A spacer may be used

to oblain the .125 (3.8 mm) distance from the

prior to force application.

gage seat

These surfaces to be parallel and in same plane within

+4001 (,025 mm).

|-
Four hioles.

5. Pressed in.

* FIGURE 2. Gage for lead and tab location for transistor type 2N706.
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TABLE 1. Group A inspection

MIL-S-16500/120C

NIL-STD-750 Limits
Examination or test LTPD
Method Deioiis Symbol Nin Mox Unit
Subgroup 1 ' i0
Visual and mechanical 2071 ——- - .- -
examination
Subgroup 2 6
Breakdown voltage, collector 3001 Bias cond. D; BVcBO 25 -=~ | Vdc
to base Ic = 100 pAde
Rreakdown voltage, collector 3011 Bias cond. D; BVeEO 15 --- Vvde
to emitter Ic = i0 mAde
Breakdown voltage, emitter | 3026 |Bias cond., D; BVgpoi 5:¢ | - vde
to base ig = 100 uzAde
Breakdown voltage, collector 3011 Bias cond. B;Ic=50mAdc; BVCER 20 - vdc
to emitter Rpg = 100hms;ty = 167 usec;
duty cycle 1% °
Collector to base cutolf 3036 Bias cond. D; Icgo | --- | 01 pAde
current Vep = 15 Vde
Forward-current transfer 3076 VcE = 1.0 Vde; 133 3 30 | 120 -—-
ratio Ic =10 mAdc
Forward-current transfer 3076 {Veg = 1.0 Vdc; hrE FLONE BETT
ratio ic = 0.1 mAdc
Forward-current transfer 3076 |Veg = 1.0 Vdc; hrE 20 | === | ---
ratio Ic = 1.0 mAde
Collector to emitter voitage [ 3071 jiC= 10 mAde; Vep(sat) --- | 0.5 | Vde
{saturated) Ig=1.0 mAde
Base-emitter voltage 3066 Test cond. A;Ic = 10 mAde; VBE(sat) 0.7 0.9 | vde
(saturated) Ip = 1.0 mAdc
Subgroun 3 5
i - L) LY .
Magnitude of common-emitter; 3306 1 VCE = 10 vde; |ne| | 20 |70 -
small-signal short-circuit Ic=10 mAdc; ’
forward-current transfer f = 100 MHz
ratio
Open-circuit output 3258 Vep = 12 vde; Cobo 1.8 6.0 | pf
capacitance 100 kHz<{<1 MHz
Input capacitance (output 3240 vgp = 0.5 vde; Ig 0; Cibo - 9.0 | pf
epen-ggrculted) 100 kHz<{f<1 MHz
Subgroup 4 10
Charge-storage time === (see figure 8) tag 5.0 35 nsec
Turn-on time -—- (see figure 4) ton - 40 nsec
Turn-off time .- (see figure 4) tolt --- 76 | nsec
Subgroup 5 i0
High-temperature operation: TA = +150°C
Collector to base cutoff 3036 Bias cond. D; Icpo --- 20 pAdd
current Vop = 18 Vde
5
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TABLE 1. Group A inspection - Continued

RIL-STD-750 Limite
Examination or test LTPD
Method Details : Symbol Min Mox Unit
Subgroup 5 - Continued
Low-temperature operation: Ty = -55°C
Forward-current transfer 3076 Vcg = 10 Vde; hrg 12 --- -——-
ratio Ig= 10 mAde
TARTE IT  Orann B ingnantinn
TABLE II. 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) --- -—- - -
Subgroup 2 10
Solderability 2026 —— _—— — -
Thermal shock 1051  [Test cond. C; 10 cycles; ——- - - -—-
(temperature cycling) exposure time at temp, ex-
tremes = 15 minutes (min. )
Thermal shock (glass strain) { 1056 Test cond. A ——- -—- - —— ‘
Motsture resistance 1021 - - - -
End points: ‘
Collector to base cutoff 3036 Bias cond. D; icro - 0.1 pAdce
current Vep = 15 Vde
Collector to emitter 3071 lIg = 10 mAdc; Veg(sat) --- | 0.5 | Vde
voltage (saturated) : Ig = 1.0 mAdc
LRy
Base-emitter voltage 3068 Test cond, A; Ic= 10 mAdc; Vpe(sat) 0.7 | 0.9 | Vde
(saturated) Ig = 1.0 mAdc
Subgroup 3 10
Shock 2016 Nonoperating; 1500 G, --- -— --- -—-
0.5 msec, 5 blows in each
orientation: X3 Yy Y3,
and 21
Vibration, variable frequency|2056 Nonoperating -- -—- - -
Constant acceleration 2006 20,000 G in each orientation: --- tul B Sl
X1, Y1, Y2, and 21
End points:
(Same as subgroup 2)
Subgroup 4 20
Terminal strength (lead 2036 Test cond. E - -—- --- ---

fatigue)
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. TABLE I Group B inspection - Continued

MIL-S-19500/120C

Source: https://assist.dla.mil -- Downloaded: 2016-12-03T21:53Z
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MIL~STD-750 Limits
Examinoiion of iési LTED
‘ Method Details Symbol Min Mox Unlt
Subgroup 4 - Continued
End pointa: "
Seal {leak-rate) 101 Test cond; G or H for fine --- --= l1x10 atm
. leaks; test cond. A, C, D, cc/sec
~. or F for gross leaks ,
Subgroup 6 20
Salt atmosﬁhere (corrosion) | 1041 e ] e ——— —-
End points: | *
(Same as subgroup 2)
Subgraup 6 7
Wirh _tamnarabhuna lifo 1NR2 Totew = +2 ° Ve ——- -——- - o=
BT ICMIpTI AT L AT aviie ~Sig Ta&VY =
(nonoperating) time = 340 hours (see 4. 3. 4)
End points: .
Collector* to base cutoff 3036 Bias cend. D;j. IcBO --=- 10.25 | pAdg
current Vep = 15 vde . :
Forward-current transfer | 3076 |Vcg = 1.0 Vde hrE 24 | 145 | ---
ratio Ic 10 mAdc
Subgroup 7 . 17
Steady-state operation life 1027 Tp = 25°C ’ -—- -—- —— ~—-
Vep = 15 vde; Pp = 300 mw;
time = 340 hours; (see 4. 3. 4)
End points:
(Same as subgroup 8)
TABLE III. Group C msgc'uon
L]
MIL-STD-750 . Limits
Exomination or test LTPD
Method Detoils Symbo! Min Max Unit
Subgroup 1 10
Thermal shock (temperature | 1051 Test cond, C; 25 cycles; —— —— .- ———
cycling) exposure time at temperaturg
extremes = 15 minutes (min);
test to be completed within
72 hours
Subgroup 2 15
Resistance io Boivents --- MIL-STD-202, method 215 ° === R e
(see 4.4.1)
Subgroup 38 A =10
High-temperature life 1031 Tgtg = +200°C .- —m | mee | =e-
{nonoperating) (see 4. 3.4)
End points:
(Same as subgroup 6 of ‘
group B)




MIL-S-19500/120C

. geo n ouTPUT
'NCPHT %’“ T 800n Ny )
Y
§500.ﬁ T
S se gvvvee | oo2s pf ¢
T ©Th 00026 Wt [ I
I——'L,:;;AJ 1~ ..f
1\ ) v
T 10 uf l
+J> ; l-.r
_IHVdc . T_Iovdc
4 L |
0
\
-0 V— — — = iNFUT e
+5"'*‘?1“— 10%
—_——= o
O=———+f — ————POINT A"
~4V—— — 4

| .
/ QUTPUT

VOLTAGE WAVEFORMS

1. The input waveform is supplied by a pulse generator with the following characteristics:
Zz

NOTES:

out = 508 t. < 1nsec, PW > 300 nsec, duty cycle < 2%.
2. Output waveforms are monitored on a sampling oscilloscope with the following characteristics:

Z,. > 100K, t < 1nsec.
in = fr =

FIGURE 3. Charge-storage time.
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MIL-8-19500/120C

QUTPUT
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INPUT

—_—t *—'—'———90%
. OuUTPUT
\ ouTPUT

VOLTAGE WAVEFORMS

Y e input eform is supplied by a pulse generator with the following characteristics:
1. The input wav

7z = 508, t. < 1nsec, PW > 300 nsec, duty cycle < 2%.

“out T -

9. Output waveiorms are monitored on a sampling oscilloscope with the following characteristics:
. u re meniorec ol £ }4 {2

Zin 2 100 K9, t, < 1nsec.

FIGURE 4. Turn-on and turn-off time test circuit.
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MIL-8-19500/130C ,
TABLE II. Group C inspection - Continued

MIL-STD-750 Limits
Exomination er test LTPD
Methed Detoils Symbol Min Max Unit
E“'!“S“fﬁ"" 4 A =10
Steady-state operation life 1026 Ta = 25°C; Vpop = 16 Vde; ——- -— - -—-
Pp= 300 mW (see 4, 3.4)
End points:
(Same as subgroup 6 of

group B) l

4,3.4 Group B and g_x;ou;; C life-test sampies, Sampies that have been subjected to group B, 340-hours life~
test, may be continued on test to 1, urs in order to satisfy group C life-test requirements. These sam-
ples shall be predesignated, and shall remain subjected to the group C, 1,000-hour acceptance evaluationafter
they have passed the group B, 340-hour acceptance criteria. The cumulative total of failures found during
$40-hour test and during the subsequent interval up to 1,000 hours shall be computed 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, II,

and i, ana as ioliows'

4.4.1 Resistance to solvents, Transistors shall be subjected to tests in accordance with Method 215 of
MIL-STD-303. The following details shall apply:

AV And AWM Ve 46T aUsUwaiyg a2 2L
(a) All areas of the transistor body where marking has been applie i .
(b) After subjection to the tests, there shall be no evidence of mechanical damage to the device and
markings shall have remained legible,

5. PREPARATION FOR DELIVERY

P T~}

6. NOTES
8.1 Notes. The notes specified in MIL-8-19500 are applicable to this specification.
6.2 Ordering data. Procurement documents should specify the {ollowing:

(a) Lead finish if other than gold-plated (see 3.3.1).

(b) Lead material (see 3.83.1.1).

6.3 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: Preparing activity:

Army - EL Army - EL

Navy - EC }

Alr Force - 11 Agent:

DSA - ES

Review activities:

Army - EL, MU, MI (Project 5961-0152)

Navy -

Air Force - 11, 17, 88

DSA - EB
User activities:

Army - SM

Navy - MC, A8, O8, SH

Air Force - 19
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide

suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. 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

cunsidered.

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)

LEARTMENT OF THE ARMY

OFFICIAL BUSINESS
FENALTY FOR PRIVATE USE $300

BUSINESS REPLY MAIL

'FIARST CLASS PERMIT NO. 12062 WASHINGTON O. C.

POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE ARMY

Commanding General

US Army LElectronics Command
Attn: AMSEL-TD-SS

Fort Monmouth, NJ 07703
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