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MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, GERMANIUM, LOW-POWER
TYPES 2N650A, 2N651A, AND 2N652A

This specification is mandatory for usebyall Depart-

ments and Agencies of the Department of Defense.

1.2 Physical dimensions. See figure 1 (TO-5).

1.3 Maximum ratings.

pTl/

T, = 25°C Ves | Vee | VeB| ¢ Tog
mwW Vdc | Vdc | Vde | mAde <
300 .45 | 230 | -30 | se0 l-85t0+100

1/ Derate linearly 2. 67 mW/° C for Ty > 25°C.

1.4 Primary electrical characteristics,

Beg v, b, oo C oo
Limits| Types | VoE = ~8 Vde |Vcp = -6 Vde | Vg = -6 Vdc Vop = -6 Vde
Ig = 1.0 mAdc |Ig = 1.0 mAde) Ip = 1.0 made Ig=0
100 kHz < f - 1 MHz
ohms Lmho MHz .

2N650A 30 27 .15 0.75 ---
Min |2N651A 50 27 .15 1.00 ---
2N652A 100 27 .15 1.25 ---
2N650A 70 a7 L0 --- 25
Max |2N651A 120 37 L0 - 25
2N652A 225 31 PLT0 --- 25
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2.1 The £ouowing documents, of the issue in effect on date of invitation for bids or request for

proposal, {orm a part of the sp‘ciﬁ‘aﬁeﬁ to the extent specified herein.
SPECIFICATION ¢
MILITARY

anman

STANDARDS

MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MI1.-STD-T50 « Tagt Methadg for Semicandustor Davicag

€2 oY e me

(Copies of specifications, standards, drawings, and publications required by suppliers in connec-

tion with specific procurement functions should be cbtained from the procuring activily or as

directed by the contracting officer.)

3.1 General. Requirements shall be in accordance with MIL-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, con- ..
struction, and physical dimensions shown on figure 1. B

3.4 Performance characteristics. Performance characteristics shall be as specified in
I, O, and IOI.

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

i

(a) Country of origin.
(b) Manufacturer's identification.

4. QUALITY ASSURANCE PROVISIONS

1 mpling and inspection. Sampling and inspection shall be in accordance with MIL-S-19500,
as_l gpacified herein,

4,2 Qualiﬂcation inspection. Qualification inspection shall consist of the examinations and tests
{ad in tahles I T and T

Al TS ANS Ag anp sessa ande

3 Quality conformance inspection. Quality conformance inspection shall consist of group A,
B, and C inspecticns. When specified in the contract or order, one copy of the qualily confor-

mance inspection data, pertinent to the device inspection lot, shall be supplied with each shipment
by the device manufacturer (see 6. 2).

4.3.1 Group A inspection. Group A inspection shall consist of the examinations and gggge
specified in table I.
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7] 3 EMITT / ~=ir*—R
w A c
/| 007 (.18 MM) RAD— c
MAX |
OIMENSIONS y
7R | INCHES LIMETERS | [
STTTMIN ] MAX | MIN | MAX | 3
A].335 | 370 | 8.51 | 9.40
B81.305 | 335 [ 7.75 | 8.5l
cl.240 | .260 | 6.10 | 6.60
D ]1.500 [ 1.750 | 38.10 44519
E ] .016 | .0ZI Al 23 |4,9
Fl.016 | .019 Al A8 133 .
G| JOO | ~~=| 254 [-=-=]4
H|ee=] ~==| === |===109
J | 029 | 045 Jd | 18] 8
K| .028 | .034 1 .86
L [.009 [ 125 [ 23] 3.I8
| M | .1414 Nom 3.53 Nom 6
N .0707 Nom 1.80 Nom b
NOTES
1. Metric equivalents (to the nearest .01 mm) are given for general information only and are based upon ! inch = 25.4 mm
2. Measured in the zone beyond 250 (6.35 mm) from the seating plane.
3. Measured in the zone 050 (1.27 mm) and 250 (6.35 mm m) from the seanng 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 transistor,
avimum diamatar loade shall be within mz (.18 mm) of theit true location relative to 2 maximum width tab. Smaller

H Ai
MaRumum Giamewes 19ads

diameter leads shall fall within the outiine of the maximum diameter lead tolerance. Figure 2 show

measured method.

AII H
leads electricall

Measured from the ma
. All 3 leads.

y isolated from case,

*

xlmu dlamete. of the actual device.

s the preferred

FIGURE 1. Physical dimensions of transistor types 2N650A, 2N651A and 2N652A (TO-5).
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NOTES:
1. The foliowing gaging procedure shall be used:
The use of a pin straightener prior to insertion DIMENSIONS
in the gage is ls pennlsslble. The device being TNCHES MILLIMETERS
measured shall be inseried until its seating LTR— MIN MAx | MIN MA X

plane is .125:.010 (3.18+.25 mm) from the seat-

ing surface of the gage. A spacer may be used
to obtain the .125 (3.18 mm) distance from the

gage seat nrio: to force appllcation. A force of
8 6z 1.5 oz shall then be EWHEﬁ paraliel anu
symmetrical to the device's cylindrical axis.
When examined visually after the force appli-
cation (the force need not be removed) the seat-
mg plane of the device shall be seated against
the gage.

2. The location of the tab locator, within the limits
of dimension C, wili be determined by the tab
and flange dimension of the device being checked.

3. Metric equivalents (to the nearest .01 mm) are
given for general information only and are based

upon 1 inch = 25.4 mm.

" ra a an

1409 | 1419 | 3.58 | 3.60
0702 1 0712 | 178 | 181

----- LA 1e01

182 | 198 | 4. 505

009 | .0l <23 L3
178 Nam 3.18 Nam

edku TSWIT vsal WU

054 [.055 | 1,37 | 140

312 [ 378 | 945 | S.6U
n3260 K] A9

s VY WYV v dd

50 Nom | 3.81 Nom

0325 f 0335 | B3 | LB
0505 1 0605 | 1.51 | 1.4

vy WUV seva LY

r-ixllclolmimio|olai>

FIGURE 2. Gage for lead and tab location for transistor types 2N650A, 2N651A and ZN65ZA.
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4.3.2

Group B inspection.

fied in table II.

4,3.3 Groun C

=e

21190E

inspection.
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Group B inspection shall consist of the examinations and tests speci-

roup C inspection shall consist of the examinations and tests speci-

fied in table I, This inspection shall be conducted on the initial lot and thereaiter every 6 months

during production,

4.4 Methods of examination and tests. Methods of examination and test shall be as specified in

tables I, I, and II.

TABLE 1. Group A inspection
L
MIL-STD-750 T Limits
Examination or test P
Method Details D Symbol | Min | Max | Unit
Subgroup 1 10
Visual and mechanical 2071 .- - el B
examination
- Subgroup 2 §
Collector to base cutoff 3038 |Bias cond. D; Vop = -30Vde Icpo | === | =10 |uAdc
current
Collector to base cutoff 3036 |Biascond. D; Vop = -45Vde Icpg | =»= | -50 |pAde
current
Floating potential 3020 Ves = -46 Vdc; voltmeter Vegr | -=- -1 Vde
input resistance > 10 megohmg
Coiiector to emitter cutoif 3041 |Bias cond. B; Vog = =30 Vdc; Icgr | === | -600}uAde
current RpEg = 10 Kohms
Emitter to base cutoff 3081 Bias cond. D; Vg = -30 Vdc Ippo | == =10 {uAde
current
Collector to emitter voitage | 3071 VcE(sat)
(saturated)
2N650A ic = -50mAdc;ig=-2.5 == =.250{ vde
mAde
2N651A Ic = -60mAdc;Ig = -1. 67 ——- -.250| vde
mAdc
2N652A Ic = -50mAdc;Ig = -1.25 -=- | -.250| vdec
mAdc
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-

roup A inspection - Continued

L
MIL-STD-150 T Limits
Examination or test T P
Method ‘ Details D Symbol | Min | Max | Unit
| —
Subgroup 2 - Continued !
i
Collector to emitter voltage | 3071 | ?VCE(sat)
{saturated) '
2N650A Ic = -100 mAde; -== |-.500 | Vde
Ig = -5 mAdc .
2N651A Ic = -100 mAdc; -== [-,500|Vde
Ig = -3. 33 mAde
2N652A ¢ = -100 mAdc; --- |-,.500 | Vvde
Ig = -2.5 mAdc
Base emitter voltage 3066 Test cond. B;I~=-10mAdc; VBE
(nonsaturated) Vg = -1Vde
2N650A --- {-,270|Vdc
ZN831A e [-,260 ] Vdc
2N662A --= 1-,250]Vde
« Subgroup 3 5
Forward-current transfer 3076 A = -1 Vde h
ratio Ic(.:E -10 mAde FE
' 2NB50A 33 | 90 | ---
2N651A 45 160 | ~--
2N852A 80 250 | ~--
Forward-current transfer 3076 Ve * -0.8 Vde; hF!:".-
ratio Ic = -100 mAdc
2N650A 20 | =~ o f7cea
2N651A 30 L
2N882A 40 | === | ===
Smalil-signal short-circuit 3206 Veg = -6 Vdc; hye
forward-current transfer Is = 1.0 mAdc
ratlo &
2N650A 30 70 | ---
2N651A 50 120 | ---
2N652A 100 225 | ---
Small-signal short-circuit 3201 Van = =8 Vde; hib
input impedance Ig = 1.0 mAdc
2N650A 27 37 | ohms
2N651A 27 37 | ohms
2NGBB62A 27 37 | ohms
Small-signal open-cirecuit 3216 Vep = -6 Vde; hop
output admittance Ig = 1.0 mAde
2N650A .15 .70 umho
2NB851A .15 .70 | umho
2N652A .15 .70 | umho
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TABLE I. Group A inspection -Continued
MIL-STD-750 T Limits
Examination or test T P --
Method Details ~ D |Symbol | Min | Max | Unit
Subgroup 3 - Continued
Small.cional anan.circuit 3211 Van = -8 Vde: 1.2 1, 0 mAdd h
Small-signal open-circuit 32 de;lo Add b
reverse-voltage transfer
ratio .
2N650A 1 8 |[x104
2N851A 1 1o jxiecd
2N6524 1 12 |x1074
Small-signal short-circuit 3301 Vo = -8 Vde; fres
forward-current transfer- mAd
ratio cutoff frequency i Ig=10 .c
2NE850A 0.75 [ ---  |MHz
2N851A 1,00 | -~ IMHZ
2N652A 1,25 | -~= (MHz
en circuit output 3236 Vap = -6 Vde; I, = 0; o] - 25 .
cxc’apa(:!tam:e ® cB "E ' obo B
100 kHz é t< 1 MHz
Notse figure 3246 | Vg = -4.5 Vdc; ' NF - |15 |
IE = 0,5 mAdc;
Rg = 1 Kohms
* Subgroup 4 10
High temperature operation: Ty = +71°C
Collector to base cutoff 3036 Bias cond. D; ) PPN - -1 wAdn
current V. = -10 Vde cBU 0N R b
CB
Low temperature operation: T, = -58°C
Small-signal short-circuit 3208 VeE = -6 Vdc; hye
forward-current transfer IE = 1.0 mAdc
ratio
2N650A 15 [POSP,
2N651A 25 | === |---
2N652A 50 | ~== |---
TABLE II. Group B inspection
MIL-STD-750 z Limits
'E‘vnminu}ina or !cgt F
Method Detafls D Symbol | Min | Max | Unit
*  Subgroup 1 20
Physical dimensions 2066 (See figure 1) “—- - cen | —=-
#* Suhoraun 9 10
UWEI UUE - -
Solderability 2026 - e e
Thermal shock (temperature 1051 Test cond. B oxcept in step --- == me | -=-
cycling) 3; I.A = 106 = 3°C
Thermal shock (glass strain) | 1056 Test cond. A e I IEE U
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TABLE I, Group B inspection - Continued

L
MIL-STD-760 T Limits
Examination or test P
Method Details D Symbol | Min Max | Unit
Subgroup 2 - Continued .

Seal (leak-rate) --- | MIL-STD-202, method 112, - | - |10 atm
test cond, C, procedure ili; ce/ sec
test cond, B for gross leaks

Moisture resistance 1021 n- R . .-

End points:

Collector to base cutoff 3036 Bias cond. D; Veg = -30Vde | ICBO .- -10 | pAde
current
Small-signal short-circuit 3206 Vcg = -8 Vde; he
forward-current transfer 1. = 1.0 mAde
ratio E -
2N650A 30 70 | <=
2N651A 50 {120 |---
2NE62A 100 | 225 | ---
*  Subgroup 3 10

Shock 2018 Nonoperating; 1,500 G, .- LT IRT TR
0.5 msec, 5 blows in each
orientation: X, Yy, Yo,

Vibration fatigue 2046 Nonoperating .-- - cem | we-

Vibration, variable frequency ! 2058 Nonoperating e=s cse cee | cam

Constant acceleration 2006 | 10,000 G; in each orienta- SN R (SR
tion: Xs, Yy, Y.. and 2.

ar P4 PAd 1
End points:
(Same as subgroup 2)
Subgroup 4 20

Terminal strength (lead 2038 Test cond. E ——— OV R

fatigue)

Subgroup § 20
Salt atmosphere (corrosion) 1041 —- ——— e | aee
End points:

{Same as subgroup 2)

Subgroup 8 A=5
High temperature life 1031 | T, = +100°C .-- con | ema | ma-

(nonoperating) e

End points:

Collector to base cutoff 3036 Bias cond. D; IeBo | === -15 | pAde
current Vop = -3Q vde
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MIL-STD-750 ¥ Limits
Examination or test P 5
Method Detalils D Symbol | Min | Max | Unit
Subgroup 6 - Continued
End points: Continued
Small-signal short-circuit 3206 VCE = -§ Vdc; h!e
forward-current transfer Ip = 1.0 mAdc .|
ratio .
2N850A 24 84 | ===
2N651A 40 | 144 | ---
2ZN652A 80 1 270 ] ---
Subgroup 7 > A=5
Steady-state operation life 1026 | Pp = 200 mW; i Mt il Bk
Vep = 24 Vde
End points:
(Same as for subgroup 6)
TABLE I, Group C inspection
L
MIL-STD-750 T Limits
Examination or test P
Method Details D |Symbol | Min | Max | Unit
|
Subgroup 1 20 .
Baromeiric pressurs, 1001 Pregsure = 8 mm Hg, ——- .- el
reduced (altitude operation) normal mounting;
time = 60 sec
Measurement during test:
Collector to base cutoff 3036 Bias cond. D; lepo | == -50 | uAdc
current VCB = -45 Vde CBU
Thermal resistance 3161 6.4 | - [0-375 [C/mW




5. PREPARATION FOR DELIVERY

5.1 See MIL.-S-1950Q0., section 5.

LY YUY, SELCLIUL J.

6. NOTES
6.1 Notes. The notes specified in MIL-S-19500 are applicable to this specification. .
8.2 Ordering data. Procurement document should specify:

Inspection data (see 4. 3).

8.3 Changes from previous issue. The margins of this specification are marked with an asterisk
to indicate where changes (additions, modifications, corrections, deletions) from the previous issue

were made, This was done as a ¢convenience only and the Government agsumes no Uahility whatso-

- aastmn mamanr Wemw MUY S 8§ SV RaaTaUU Vi) Semm =t UUTIEIATNOS asTualls av Wil OUT

ever for any inaccuracies in these notations. Bidders and contractors are cautioned to evaluate the
requirements of this document based on the entire content irrespective of the marginal notations and

relationship to the last previous issue.

Custodians: Preparing activity:
Army - EL Navy - EC
Navy - EC

Air Force - 11

Review activities:
Ar my - Ei‘r
Navy - SH
Air Force - 11, 17, 85
DSA - ES
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Army ~ sy
Navy - CG, MC, OS, AS
Air Force - 19
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