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SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, SILICON, LOW-POWER

1. SCOPE
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This specification is mandatory for use by all Depart-

ments_and Agencies of the Department of Defense.

1.1 Scope. This specification covers the detail requirements for PNP, silicon, low-power

transistors.

1.2 Physical dimensions. See figure 1 (TO-5).
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mw Vde Vdc vdc °c °c
250 -40 -35 -40 -85 to +200 -55 to +200
1/ Derate linearly 1,42 mW/°C for Ty > 25°C.
* 1,4 Primary electrical characteristics.
hrg hfe hfp
Limits VcE = -0.5 Vde VcB = -6 Vde VCE = -6 Vdc
Ic = -1 mAdc Ig = 1 mAde Ig = 1 mAde
2N1025 | 2N1026 | 2N1469 | 2N1025 | 2N1026 | 2N1469 | 2N1025 | 2N1026 | 2N1468
MHz | MHz | MHz
Min 7 12 24 8 18 36 1 2 2
Max 21 36 5 22 4 8 o= - ---
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2.1 The following documents, of the issue in effect on date of invitation for bids or request for
proposal, form a part of the specification to the extent specified herein.

SPECIFICATION
MILITARY
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 Devices.
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3. REQUIREMENTS

3.1 General. Requirements shall be in accordance with MIL.-S-19500

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.
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be furnished when so stipulated in the contract or order where the devices covered herein are re-
quired,directly for particular equipment-cn cuit installation or for automatlc -assembly-techmque

prograins. Where other lead lengths are required and provided, it shall not be constirued as ad~

versely affecting the qualified~product status of the device, or applicable JAN marking (see-6.2).

* 3.3.2 Lead material and finish. Lead material shall be Kovar or alloy 52. Lead finish shall
be gold-plated. (Leads may be tin-plated if specified in the contract or order, and this require-

ment shall not be construed as adversely affecting the qualified-product status of the device, or
')r\nllnahln JAN movlrinn' feon a8 92)
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3.4 Performance characteristics. Performance characteristics shall be as specified in
tables I, 1I, and II.

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 identification.

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-S-19500
and as specified herein.
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LTR £
MIN MAX MIN MAX |S
A 1 .a3ss! .370 8.51 1 9.40
B_| .305] .335 7.75 | 8.51
C L2401 .260 0,10 .00
«[ D T 1.500]L.750 | 38.10 [ 44.45]9
E | .016] .021 | .4l | .53[2,9
F | .016] .019 41 .48/3.9
G [ 100 --- 2.54 | ==- |4
H | --- 1 --= -=- | --- |5
—3 | 029 .045 78 1138
K_| .028] .034 71 .86
« LT 6081 041 23 [ I.0d
M .1414Nom 3.59Nom [
N .0707/Nom T.80Nom [
NOTES ¢
Metric equivalents (to the nearest .01 mm) are given for genera

B,

only and are based upon 1l inch = 25.4 mm.
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Measured in the zone beyond ,250(6.35 mm) from the seating plane.
Measured in the zone '050(1.27 mm) and .250(6.35 mm) from the seating plane.
Variations on dimension B in this zone shall not exceed .010(.25mm).

Outline in #h\c zone is not nnnbvh11nﬂ
........ <0 (ol ) Ta

When measured in a gaging plane .054+ 001,

seating plane of the transistor maximum diameter ieads shall be within .007
(.18 mm) of their true location relative to a maximum width tab.
diameter leads shall fall within the outline of the maximum diameter lead

+olavanna,

All 3 leads.

* FIGURE 1.

~gurxe

Figure 2 ehowe the Pva‘nvvnﬂ maasured method,

All leads shall be electrically insulated from the case.
Measured from the maximum diameter of the actual device.

Smaller

Physical dimensions of transistor types 2N1025, 2N1026 and 2N1469

TT0=-57.

al information

-.000(1.37+., 03, -.00 mm) below the
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DIMENSIONS NOTES:
o INCHES MILLIMETERS 1. The foHowmg gaging prucedure shall be used: The use of
ik Y . a pin straightener prior to insertion in the gage is permis-
MIN MAX_{ MiN MAX sible. The device being measured shall be inserted until
A |.1409 | 1419 ) 3.58 | 3.60 its seating plane is .125:.010 (3.18+.25 mm) from the seal-
B |.0702 |.0712 | 1.78 | 1.81 ing surface of the gage. A spacer may be used to oblain
c 1,182 1,199 1 462 1 50§ the .125 (3.18 nm) distance from the gage scat prior to force
D 1.009 [.001 23 28 application. A force of 8 0z +.05 oz shall then be applied
paraliel and symmeirical e the device’s cylindrical axis.
}E 054'125 r;ggx 12'718 No_;nm When examined visually after the force application (the
* : > * force need not be removed) the sealing plane of the device
| G | .3712 1 .318 9.45 | 9.60 shall be seated against the gage. .
H{.03501.0356 | .89 | .90 2. The focation of the tab localor, within the limits of dim C,
J .150 Noml 3.81 Nom will be detennmed by the tab and flange dimension of the
K | .0325 [ .0335 83 .85 device being checked.
L “‘G’sfg‘i"‘%% 151 1.54 3. Metric equivalents (lo the nearest .01 mm) are given for
- - general information only and are based upon 1 inch = 25.4mm.
FPIGURE 2. Gage for lead and tab location for transistor types 2N1025, 2N1026 and
2NI13%Y.,
4
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MIL-STD-750 Limits
Examination or test
Method Detoils LTPD | Symbol Min Mox Unit
Subgroup 1 10
Visual and mechanical 2071 - - man | -
examination
Subgroup 2 6
Breakdown voltage, 3001 | Bias cond. D BVCBO| -40 === | Vde
collector to base Ic= =100 uAde
nreakdown voltage, 3026 | Bias cond. D BVEBO| -40 === | Vde
emitter to base Ir = -100 pAde
Breakdswn voltar 2nN11 Riae nAand N RYVADA -8R - Vdn
Breakdown voltage, 3011 1 Biascond. D BVCEQ; -38 Vde
collector to emitter Ic = -100 pAdc
Collector to base 3036 | Bias cond. D Iceo | --- | -26 [nAdc
cutoif current VeB = =35 Vde
Emltter to base 3061 | Bias cond. D Iggo | --- | -26 |nade
cutoff current VEB = -3% Vdc
* Subgroup 3 5
Collector to emitter 3071 |ICc = -5 mAdc VCE(sat)] --- | -0.25| Vde
voltage (saturated) Ig = 2 mAde
Forward-current 3076 |VCE = -0.5 Vdc )
transfer ratio Ig = -1 mAde
2N1025 hFE 7 21 | ---
2N1026 12 36 | ---
2N1469 24 51 -~--
Small-signal short-circuit 3301 | VB = -6 Vde
forward-current transfer Ig = 1 mAde B

ratio cutoff frequency

2N1025 fhib 1 --- | MHz
2N1026 2 --- | MHz
2N1489 2 --- | MH2
Noise {igure 3246 | Vgp = -6 Vdc NF - 26 | aB
IE = 1 mAdc
Rg = 500 ohms
Open circuit output 3236 | Vep = -6 Vdc; IE = 0 Cobo -—- 12 | pF
capacitance 100kHz << 1 MHz
Subgroup 4 5
Small-signal open-circuit 3216 | Vg = -6 Vde hop 0.1 | 2.5| wumho
outmuit admittance Iz = 1 mAde
Smalil-signal open-circuit 32i1 | V¢cp = -6 Vac firp 25 | 2000 | x10-8
reverse voltage transfer IE = 1 mAdc
ratio
Sma.ll-signal short-circuit 3201 { Ve = -6 Vde hip 25 75| ohms
input impedance ig = 1 mAdc
5



TABLE I. Group A inspection - Continued

Limits

WIL-STD-750
Examination or test
Rethad Dataills LTPD | Symbel Rin Max Unit
Subgroup 4 - Continued
Small-signal short-circuit 3206 {vcB = -6 Vdc
forward-current transfer Ig = 1 mAde
wnbla
2N1025 hfe 9 22 [wm=
2N1028 18 44 |-~
2N1469 36 88 |~~~
* Subgroup 5 10
High-temperature operation: TA = +150°C
Onllantar tn haan 20236 Riac onnd. N TAnA~ —— -&N 1 AAn
WVLATLLVL W basc b d ALARS Lana d sWUBO oV Gl
cutoff current VeB = -10 Vde
Low-temperature operation: TA = -55°C
Forward-current 3076 IVCE = -0.5 Vde
transefer ratio Ic = -1 mAde
2N1025 hFE 4 SR P
2N1026 [} SO
2N1469 12 Sl ELL
TARBLE II,
MIL-STD-~750 Limits
Exomination or tes!
Method Details LTPD | Symbol Min Mox Unit
Subgroup 1 20
Physical dimensions 2086 |(See figure 1) - -—- U R
* Subgroup 2 15
Solderability 2026 ——— - U
Thermal shock 1051 |Test cond. C; 10 cycles - - PRI [,
{temperature cycling)
Thermal shock 1056 [Test cond. A - --- [P [
(glass strain)
Moisture resistance 1021 ——— ——— ——e | ---
End points:
Collector to base 3036 |Bias cond. D Icgo | --- =25 | nAdc
cutoff current veB = -35 Vde
Small -signal short-circuit 3206 |VCB = -6 Vdc
forward-current transfer IE = 1 mAdc
ratio
2N1025 hte 9 29 | ---
2N1026 i8 44 | -=-
2N1469 36 88 | ---
Small -signal open-circuit 3216 |Vcp = -6 Vdc hob 0.1 2.5 | umho
output admittance Ig = 1 mAdc
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TABLE H. Group B inspection - Continucd
MIL-STD-750 Limits
Exominaiion of iesi
Method Dotails LTPD | Symbol Min Mox Unit
» Subgroup 3 10
Shock 2016 |Nonoperating; 1,500 G; -——- -—- . | —--
0.5 ms; 5 blows in each
orientation: Xi, Y1, Yy,
and Z1
Vibration, variable 2056 (10G P ——- cam | eem
{requency
Constant acceleration 2006 |20,000 G in each orienta- n— —_— | =
tion: X1, Yi, Y9, and 21
End points:
(Same as subgroup 2)
* Subgroup 4 10
Terminal strength 2038 Testcond, E === - === ===
(lead fatigue
End points
Hermetic seal 1071 ITest cond. G or H for fine --- --- hx10-7l atm
leaks; test cond. A, C, D or ce/s
¥ for gross ieaks
* Subgroup § 20
Salt atmosphere 1041 .- - vae | een
{corrasion)
* Subgroup 6 7
High-temperature life 1032 [Tgtg = +200°C --- -—- B
(nonoperating) time = 340 hours
(see 4.3.4)
End points:
Collector to base 2036 [Bias cond, D Icgg | --= | -50 1 uAde
cutoff current Vcp = =35 Vde
Small-signal short-circuit 3206 |Vop = -6 Vde
forward-current transfer Ig = 1 mAdc
-an
2N1025 hee 7 33 1 ---
2N1026 14 66 | ---
2N1469 28 | 132 | ---
Small -signal open-circuit 3216 |Vgp = -6 Vdc hob -— 3.5 | umho
output admittance Ir = 1 mAdc
. Subgroup 7 ki
Steady -state operation life 1027 |PT = 250 mW - --- L B
VCE = =10 Vde
time = 340 hours
{see 4.3.4)
End points:
(Same as subgroup 6)




MiLes=iBoul/ et TABLE II. Group C inspection
RIL-STD-750 Limits
Exomination or test
Method Detalis LTPD | Symbol Min Max Unit
* Subgroup 1 10
Resistance to solvents --- MIL-STD-202, Method 215 ——- ——— R
(see 4.4.1)
* Subgroup 2 A=10
ITimh cbnmssnrafisna 1fa 1021 Tt~ = L900°N o e eo e
nIgNTSmperaure e ivol ABIg T Foevv v === === ss== | s==
(nonoperating) (see 4.3.4)
End points:
(Same as subgroup 6
of group B)
* Subgroup 3 A =10
Steady-state operation life 1026 |PT = 250 mW . ——- ane | —--
Vep = -10 Vdc
(see 4.3.4)
End points:
(Same as subgroup 6
of group B)

~ se:

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

* 4.3 Quality conformance inspection. Quality conformance inspection shall consist of group A, B, and

A1t dorm . M & : o &

C inspecuons.

4.3.1 Group A inspection. Group A inspection shall consist of the examinations and tests specified in
table I.

4.3.2 Group B inspection. Group B inspection shall consist of the examinations and tests specified in

b s 4
iL.

% 4,3.3 Group C inspection. Group C inspection shaii consist of the tests specified in table IT. This
inspection shall be conducted on the initial lot and thereafter every six months during production.
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bubJCCu:u to the group C 1, 000-hour acceptance

by
evaluatlon a!ter they have passed the gro p B, 340-hour acceptance criteria. The cumulatxve 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.

* 4,4,1 Resistance to solvents, Transistors shall be subjected to tests in accordance with method 215
of MIL-STD-202. The following details shall apply:

(a) All areas of the transistor body where marking has been applied shall be brushed.
(b) After subjection to ihe tests there shall be no evidence of mechanical damage to the device
and markings shall have remained legible.
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5. PREPARATION FOR DELIVERY
5.1 See MIL-5-19500, section 5.

6. NOTES
6.1 Notes. The notes specified in MIL-8-18500 are applicable to this specification.

6.2 Ordering data.
(a} Terminal-lead length if other than specified in figure 1 (see 3.3.1J.
(b) Lead finish if other than gold-plated (see 3. 3.2).
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.o Changes irom previous issue. ane
asterisk to indicate where changes {additions, modification, corrections, deletions) from the
previous issue were made. This was done as a convenience only and the Government assumes no
liability whatsoever 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

mnnginal natatinng and nalatinonehin to tho Ingt nraviogue iccuan
margilid: N0tauiGnsS diil Ieidiiliidiuy W Uit 2asSt plcvivus iSouc.

The mar

Custodians: Preparing activity:
Army - EL Army - EL
Navy - EC
Air Force - 17 Agent:

DSA - ES

Review activities:

Army - MU, MI {Project 5961-0235)
Air Force - 11, 70, 80
DSA - ES
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Army - SM
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