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SEMICONDUCTOR DEVICE, TRANSISTOR, NP, LT, SYATCHING, MEDIUM-POWER

1. SCOPE
1.1 Scope. This specification covers the detail requirements {or NPN, silicon, switching,
medium-power transistors.
1.2 Physical dimensions. See figure 1 (TO-5).
1.3 Maximum ratings,
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MIL-S-19500/99E

STANDARDS
MILITARY

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

(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
directed by the contracting officer.)

3. REQUIREMENTS

3.1 General. Requirements shall be in accordance with MIL-S-18500, and as specified herein.

3.2 Abbreviatlonu: s‘ﬂgbolsi and definitions. The abbreviations, symbols, and definitions uged
herein are defined in -S- , ana as {ollows:

. toff = ----------- tg +

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

3.3.1 Lead material and finish. Lead material and finish shall be gold-plated Kovar. (Leads
may be tin-coated il specified in the contract or order, and it shall not be construed as adversely
affecting the qualified-product status of the device, or applicable JAN marking (see 6. 2).

3.3.2 Terminal-lead length. Terminal-lead length(s) other than that specified in figure 1 may
be furnished under contract or order (see 6.2) where the devices covered herein are required
directly for particular equipment-circuit installation or for automatic-assembly-technique programs.
Where other lead lengths are required and provided, it shall not be construed as adversely affecting
the qualified-product status of the device, or applicable JAN marking (see 8. 2).

3.4 Performance characteristics. Performance characteristics shall he ac specified in table
[, O, and 1. .

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:

(a) Country of origin.
(b) Manufacturer's identificatjon,

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-S-198500,
and as specified herein.

4.2 Qualification ingpection, Qualification inspection shall consist of the examinations and tests
specified in tables 1, II, and II.

4.3 Quality conformance inspection. Quality conformance inspection shall consist of groups A,
B, and C inspections.

4.3.1 Group A inspection. Group A inspection shall consist of the examinations and tests speci-
fied in table I.

4.3.2 Group B inspection. Group B inspection shall consist of the examinations and tests speci-
fied in table 0.

Source: https://assist.dla.mil -- Downloaded: 2016-12-03T21:02Z
Check the source to verify that this is the current version before use.



MIL-S-19500/99E

=—SEATING PLANE
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MAX |
DIMENSIONS 3
INCHES MILLIMETERS
LTRIGIN T MAX | MIN | MAX §
Ay 335 370 | 8.51 | 9.40
BRI 308 ¢ 3351 7.5} 451 -
Cl 240 | .260 | 6.10 | 6.60
D {1,500 | " 750 | 38.10.{ 44.45 19
E| .016 | .021 Al 53 129
F| J0ie | .0I9 Al A8 |39
G .00 294 &
H 5
J| 029 | .045 J41 11418
K[ .028 | .034 Jl .86
L] .009 ] .125 23 1 3.18
M .1414 Nom 3.59 Nom | 6
N .0707 Nom 1.80 Nom | 6
NOTES:
1. Metric equivalents (o the nearest .01 mm) are given for general information only and are based upon 1 inch = 25.4 mm.
2. Measured in the zone beyond .250 (6.35 mm) from the seating plane.
3. Measured in the zone .050 (127 mm) and 250 (6.35 mm) from the seating plane.
4. Variations on Dimension B in this zone shall not exceed .010 (.25 mm).
5. Outline in this zone is not controlled.
6. When measured in a gaging plane .054+.001, -.000 (1.37+.03, -.00 mm) below the seating plane of the lransistor

O O~
Dt

e e e e

maximum diameter leads shall be within .007 (.18 mm) of their true location relative to a maximum width tab. Smaller
dlageter leads shall fall within the outline of the maximum diameter lead tolerance. Figure 2 preferred measured
method.

Ihe collector shall be internally connected to the case.

Measured from the maximum diameter of the actual device.

All 2laade /Can 221 and 22 2\
I O ICAUD (JTT Jedel GIN Jedel /s

FIGURE 1. Physical dimensions of transistor types 2N636 and ZN637 (TO-5).
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NOTES:
1. The rollowmg mmg procedue shall be used: The use of a pm smlgmener pnm fo msemon in !he pge ls

~N

. The location of the tah locator, within the limits

...... ammimad o -{l [ :..--.A __

pnnu»um:. The device wuq measSueu Snan oe insern umll its sealml Dlal’l! is .125:.010 (.1.15 m 5 )
from the seating surface of the gage. A spacer mav be used lo obtain the 125 (3,18 mm) dictanc s from the gaze

c 828°- 2ELTR used FYWIY i Eago

seat prior to force application. A force of 8 0z +.5 0z shall then be applaad parallel and symmetrical to the device's
cylmdncal axns When exammed visually after the force application ( the force need not be removed ) the seating

piawe of the device shall be seated against the gage.
of dim C, will he determine

VWSV, " Ire

device being checked
Metric equivalents (to the nearest .01 mm) are given for general information only and are based upon 1 inch = 25.4 mm.
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< 7

4.3.3 Group C inspection, Group C inspection shall consist of the examinations and tes:
fied in table MI. This inspection shall be conducted on the initial lot and thereati.. everv 6 r. .1.L8
during production. )

4.3.4 Group B and group C life-test samnles. Samples that have been sub;» ed to group B,
340-hours n{e-test, may be continued on test to 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 NANN hauw annardanca avalnatinn nftam thav have nesaad tha swaun D AN _hrne avnardannae anttawia
l, VUV 1V ‘\'\-Vpuﬂvc T vaiuasivs aiivTi UIC’ lavT P‘SDEU ulc 5 U\ly VIRV UUUL ‘Lbclﬂﬂl\'c Vi AT AR

The cumulative total of failures found during 340-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 IIl, and as follows:

4.4.1 Pulse measurements. Conditions for pulse measurement shall be as specified in section
4 of MIL-STD-T750.

4.4.2 Interval for end-point test measurements. End-point tests shall be completed within the
following time limitations after completion of the last test in the subgroup:
{a) Qualific -_Nm ingspection - Within 24 hours.
(b) Quality conformance inspection - Within 96 hours.
TABLE 1. Group A inspection.
MIL-STD-750 L Limits
Examination or tast T
Method Details b | Symbol | Min | Max | Unit
Subgroup 1 10
Visual and mechanical 2071 . . ——— ace
examination
Quuhornnin 2 5
Subgrous 2 5
Breakdown voltage, 3001 |Bias cond. D; Ic = 100 pAdc BVcpo 80 -—- Vdc
anllantan tn ho-‘
Breakdown voltage, 3026 |Bias cond. D; Ig = 100 uAdc BVgpo | 5.0 -—- Vde
emitter o bass
Breakdown voltage, 3011 |Bias cond. B, ¢ = 100 mAdc BVCEr| 40 | --- | Vde
collector to emitter RBE = 10 ohms; pulsed
(see 4.4.1)
Collector to base cuioff 3036 |Bias cond. D; Vop = 30 Vdc iceo - 0.1 BALS
current
Subgroup 3 5
Forward-current transfer 3076 |Vog = 10 Vdc; 1e = 10 mAdg hrg
ratio pulsed (see 4.4.1)
2N696 20 | --- | ---
2N697 40 - ———

wn
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MIL-S-19500/99E

TABLE I. Group A inspection - Continued
MIL-STD-1750 - Limits
Examination or test | A — p
Method Details D Symbol | Min Max | Unit
Subgroup 3 - Continued
Forward-current transfer 3076 [Vop = 10 Vdc; hpp
ratio Tc = 150 mAdc;
puised (see 4.4.1)
2N696 20 60 |---
2N897 40 ( 120 f---
Forward-current transfer 3076 = 10 Vdc; hFE
ratio Ic = 500 mAdc;
pulsed (see 4.4.1)
2N696 12.5 e | aea
2N697 20.0 ——— |-
Subgroup 4 5
Collector to emitter voltage 30m Ic = 150 mAdc; Vepisatl 0.3 1.5 lvde
(saturated) Ig = 15 mAdc;
jpulsed (see 4.4.1)
Base emitter voltage 3066 [Test cond. A;Ic = 150 mAdc;] VBE(sat) - 1.3 [Vde
(saturated) Ip = 15 mAdc; puised
(see 4.4.1)
Magnitude of common- 3308 [I~= 50 mAde; Vg = 10 Vde; ' hiei
emitter «uu-dgm.l g = 20 MH
short-circufk forward-
current transfer ratio
2.5 10 {---
2N697T 3.0 12 | ---
Open circuit output 3236 10 Vdc; Ig = 0; C 8 25 | pt
capacitance 1&5& <t< 1 MHz obo
Subgroup 10
Low-temperature operation: Ty = -55°C
Forward-current transfer 3076 [Ic = 10 mAdc; Vog = 10 Vdg hpg
ratio pulsed (see 4.4.1
696 10 coe | ama
2NG697 20 Rl Bkt
High-temperature operation: Ta = 150° C
Collector to base cutoff 3036 |Bias cond. D; Vep = 30 Vde leso - 10 |uAde
current
Subgroup 8 10
Switching time:
Turn-on time === i{see figure 3} ton <<= | 200 |nsec
Turn-off time --- :(see figure 4) toff -~- {1000 | nsec
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fe) vcc (YY)
|
—<{PULSE WIDTH® }o—
10y SEC \l % 404+
418y
# 90% OuTPUT
INPUT 50% ‘—- 0% R SAMPLING
WAVEFORM ~ A A OSCILLOSCOPE

>t <2 nSEC

(SEE NOTE 3) ovﬂlzr | N—— ""T AR @ (SEE NOTE 2)
VAvEFOR M - !
=

Y7
L1Y]

TES:

1. Equivalent circuits may be used

2. Sampling oscilloscope: Z;, =100 K ohms, C,, =< 120t t <15 nsec.
3 4

. Duty cycle = 1%.

—aiPWU.SE WIDTH =
-18 vd Vop® T Vée
Ou SEC ¢ cc
+30V —

3% R
30% /. -N—-teo"i
INPUT / 0% R
WAVEFORM ov-—/ A/ N\~

(SEE NOTE 3) O_T
——e 20nSEC

S

o

I’s

ouUTAUT

SAN PLING
OSCILLOSCOPE
(SEE NOTE 2

1A

OUTPUT
WAVEFORM ———— I ——

NOTES:

I. Lquwalem circuits may be used.
2. Sampline oscilloscope: 7 => 100K ohms, C. < 12 pf, t < 15 nsec

23MPing 0sSCiiosCope. L. =
fl n r

3. Dutycycl = 1%.
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MIL-STD-750 L Limits
Examination or test T
Method Details P |symbol | Min | Max | Unit
Subgroup 1 20
Physical dimensions 2066 FR. - ces [eoaa
Subgroup 2 10
Solderability 2026 Omit aging — —— e |-
Thermal shock 1051 Test cond. C -——- ——— cae |e--
{temperature cycling)
Thermal shock 1056 Test cond. A ——— ——— ace | om-
(glass strain)

Seal (leak-rate) --~ | MIL-STD-202, method 113, —--  |sx107? atm
test cond. C, procedure III; cc/sed]
test cond. A for gross leaks!

Moisture resistance 1021 -——— ——— mee fame

End points: (See 4.4.2.)

Collactor to hass citoff 3084 am cond DV = 20 Ui ) PN P 01 LiuAds
Collector to base cutoff 3088 Blas cond. DjVp = 30 Vag 0,1 | uAde
current
Callantar tan amittar k)] T = 180 mAAdAs ‘f._nl-n‘J n a 1 R WA~
A L v T a AL AWV LALSWUA. 'Lb\w‘ Ve & A W v un.
voltage (saturated) Ip = 15 mAdc;
pulsed (see 4.4.1)
Base emitter voltage | 3086 | Test cond. A; Vpg(sat) --- | 1.3 |vae
(saturated) Ic = 150 mAdc;
Ig = 1S mAd; pulsed
(see 4.4.1)
[ % TP e ] an
! 4 AV

Shock 20186 | Nonoperating; 1500 G; R cmm | e | aea
$.S msec; 5 biows in each
orientation: X3, Yy, Y,
and Z1 ¢

Vibration fatigue 2046 Nonoperating - ——— cen | wmm

Vibration, variable frequency| 2058 ——- ca- aen | cea

Constant acceleration 2008 20, 000 G; in each ——- - R R
orientafion: Xy, Yy, Yo,
and 24 ’

End points:

(Same as subgroup 2)
Subgroup 4 20
Terminal strength 2036 Test cond. E cow eee can | oee
(lead fatigue)
8
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MIL-S-19500/99E
TABLE 0. Group B inspection - Cortinued .
1
MIL-STD-1750 L Lo
Examination or test ‘ : —
Method Dol LD Symbol | Min | Max | Unit
Subgroup 5 20
Qalt atmnoenhara (Anarracinn) 1 1 - _
Salt atmogphere (corrosicon) 1041 S - RO
End points: ]
Qrwna na orhowren 7)1
\Uﬂ-l-l-l‘ -~ D\lwlv\‘y &) 3
. 1
Subgroup 6 S
High-temperature life 1031 T, = +200° ¢| . - R S S
(nonoperating) t = 340 hrs (see 4, 3.4) p
End points: (See 4.4.2.) » :
Coliector to base cutoif 3036 | Bias cond. D;Vcp = 30 Vdc Icpo | --- ] 0.2 [uAdc }
current ! ?
Forward-current transier 3076 :F = 150 mAdc; hpp :
ratio CE = 10 Vde; mlsed
(see 4.4.1)
" 2N696 15 75 j-== ki
l 2N687 30 | 150 |--- b
| Subgroup 7 7
!'Steady-stzte operation life 1026 Ta = 25° C;Vog = 30 Vde; ——- - SN
P = 600 mW; t = 340 hrs
(see 4.3.4)
End points:
(Same as subgroup 6)
TABLE II. Group C inspection
MIL-STD-750 L Limits
Examination or test 'g
Method Details b Symbol [ Min Max | Unit
Subgroup 1 20
Barometric pressure, 1601 Normai mounting; - wme | eas |ee=
reduced (altitude operation) pressure = 8 mm Hg for
60 sec min
Measurement during test:
Coilector to base cutaii 3036 Bias cond. D, 1 -— 100 |pAde
current Vin = 60 Vde CBO
vD .
Thermal resistance, ‘1 3151 65.c | --- |0.0715 O/mw
junction to cage
9
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MIL-5-19500/2SE
TABLE M. Group C inspection - Continned
MIL-STD-750 L Limits
Examination or test 'g
Method Details D |Symbol | Min | Max | Unit
Chobwnnasn 9
SubgroSp S A=1
High-temperature life 1081 Tetg = +200° C c-- - e | oan
(nonoperating) (s00 4.3.4)
End points: )
(Same as subgroup 6
of ovoan R)
- s Ve arj
Subgroup 3 A =10
Steady.state operation ltfe 1026 Ve = 30 Vde; - —— e | =--
Pr = 600 mW; Tpo = 25° C
(see 4.3. 4)
End points:
(Same as subgroup 8
of group B)

5. PREPARATION

FOR DELIVERY

5.1 See MIL-5§-19300, section S.

R NOTES

e AN« -

6.1 Notes. The notes specified in MIL-5-19500 are applicable to this specification.

6.2 Ordering data.

(o) TaonA finiah if athawn Qh.n -\ld_nlnbd ¥owar, {
\R)  ~BRG lalasd, ua el I PUAET P emaTG \

(b) Terminal-lead lemth, it otherﬁunlpecmed figure 1, (See 3.3.2.)

6.3 Changss {Ioin previcus iBswE. ABKCIiSKS are oot

Aabdowmialsa are kb ccmad dm bhia =

with respect to the previous issue, due to the extensiveness of th

L ama_ a3 _

6.4 Substituiion cr

devices covered by the

Custodians:
Army - EL
Navy - SH
Air Force - 11

Review activities:
Army - EL, MU, M

Navy - SH ’

Alr Force - 11, 17, 85

User activities:
Army.- EL, SM
Navy - CG, MC, AB,

Air Force - 14, 19

{Project 5961-0009-19)

Code "C"

P
vo
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