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1. SCOPE
1.1 Scops. Thims specification covers the detail requirements for silieon, FNP
transistora for use in chopper & high-speed-switching circuitry.

1.2 Mechanical dimensiony. See figure 1.

1.3 Abpoiuts-maximm patings:
v ,
Pp Tatg VcBo Vpr Vipo
(W) (=c) Vde {¥gg) Vae
150 -65 to +140 =12 -10 -12

1/ Derate 1.3 oW/°C for TA > 25° C.

1.4 Primary olectrica] characterimtics:
Cob £y VECF
{or) {ze) {n¥de}
Minimm —— 7.2 —
Max]mum 9 — L
1.5 Raliability ratings.
Steady-stats operation High temperature 1life
life ?nonuparating)
{Pr = 150 oW) (Ty = 140° C)
A 2
108 5%

2, APPLICABLE DOCUMENTS
2.1 The following documents, of the lssue in effect on date of invitation for bids, forms
a part of thia specification to the axtent specified herein.

SPECIFICATIONS

Military
MIL-5-19491 - Semliconductor Devices, Preparation for Dellvery of.
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MIL~5-19500 - Semiconductor Devices, Ceneral Spacification for.

STANDARD

Miditary
MIL-5TD-750 - Test Methods for Semicondurtor Devices.

{Coples of spacifications and standardg required by contractora in cennection with spacifie
procurement functions should be obtained from the procuring activiiy or as directed by the
cantracting offlicer).

3. REQUIREMENTS

3.1 Genarn]l. BReguirements shall be in accordance with Specification MIL-5-19500, and as

speciliad herein.

3.2 Abbrevistions spd svmbols.

K's . . .. ... . Hole storage

Pp . ... ... . Total power dissipation - mum of collector and emitter power dlssipation:
Pr = (VogTe) + (VgpTg)

rb'Ce . . . . . . . Extrinsic basa-resistance collector-capacitance product.

3.3 Desipn and conmtruction. Transistors shall be of the dealgn, conatructlon, and physical
dimensions apecified on figure 1.

3.4 PEerformance characteristica. Performance characteristics shall be as specified in tables
I, IT, and IIT, and as follows:

3.4.1 Balt atmogphers {corropion}. The marking shall be legible nt the concluslon of the
test. (See 4.4.1.7

3.4.2 Barometrie pressure, reduced (altituds operation). Transistors shall operate satlsfactorily
without voltage derating. (See table IIT)

3.5 Marking., The following marking specified in Specification MIL-5-19500 may be amitted from
the body of the trensistar:

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

4. QUALITY ASSURANKCE PRCVISIONS

4.1 Sampling and Ipspection. Sampling and Inspection shell be in accordance with Specification
MIL-5-19500, and ms specified herein.

4.2 Qualifieation jnspection. Qualification inspecilion shall conaist of the examinatlons and
tests specified in tables I, IT, and TII.

4.3 Accmptance inspection. Acceptance inspection shall consist of groups A, B, and C.

£.3.1 Group A {nspaction. Group A finspaction shall consiat of the examination and tests
specifled in tabls I.

4.3.2 GCroup B inspection. Group B inspection shall consist of the examinations and testa

. .

specifisd in table II.
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4.3.3 Croup © inspection. Group C inspection shall consist of the tests specified in table III.

4.3.4 Acceptance procedurs, When a sscond sample ls chosen, the total sample shall be azsoclated
with the minimum rejection numbers specified in Tables I, II, and IIT.

4.4 Mothods of gxamination and test. Methods of examination and tast shall be as specified
in tables I, II, and ITI, and as {ollowa:

4.4.1 Salt atmosphere {corromion). Transistors shall be examined for legibility of marking before
the specified mensurementa are made. (See 3.4.1 and table IL.)

4.4.2 Ygltage, reach-throush, collector to emliter. An adequate forward dc curreni shall be
applisd to the emitter terminal and a reverse de voltage shall be applied between collector and
base, atarting at zero and increasing until the emitter to base voltage haa reached the specifled
reverse value. The dc voltage between the colloctor and the base terminals shall then be measured.
The VRT will be equal to the reverae collsetor to base dc voltage less the reverse emitter to base
de voltage. (See tabla I, subgroup 3.)

4.4.3 Inverted offpat voltage. Inverted offset voltage 1s the voltage between the emitter and

collector at the specified forward base current with the emititer open eirecuited. (See table I,

subgroup 2.}
Table I. Group A Inspection
MIL-STD-750 Linita Min
Exanination or test Symbol LTPD Units | re]
athod Details Minf Max no
Subgroup 1 5 4
Visual and mechanieal in- 2071
apection.
Subgroup 2 5 4
Emitter to base cutoff 3061 | Cond D;
current. IR Ve = -10 Vde =0.1| uAde
Emitter to base cutoff Igpo 3061 | Cond B;
currant. Vgg = -12 Vde =1.0[ ukde
Collactor to base cutoffl IcB0 3036 | Cond D; -0.1 | uAde
current. Vgp = -10 Vde
Collector to base cutoff IcRo 3036 |Cond D; =1.0 | wAde
current, Vcp = -12 Vde
Nonsaturatad voltage. VBE 3066 |Cond B; -0.75 [ -1.0 | Vde
Ig = -5mAde;
In = -0.8mAdc
Saturation voltage and Voe{SATY 3071 = -5mAde; -0.15 | Vde
resistance. In = -0.BmAde
Forwvard—current tranafer hFE 3076 | Vo = -0.5Vdce; 15
ratilo. Ip = -15mAde
Invarted offnet voltags. VECF iB = =1 mAde; 4 |mVde
Ig=0
(Sea 4.4.3)
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Teble I. GCroup A Inapection, {[contd)
MIL-STD-750 Limits Min
Exemination or test Symbol LTPD Unita red
Me thod Details Min | Max ne
Subgroup 3 5 4
Voltage, reach-through, Ver Vpg = -1V¥de -10 Vde
collector to emitter. (See £.4.2)
Extrinsic bass resigtance rb'Ce Ve = -6 Vde; 5000] peec
collector capacitance product Ig = 1 mAde
(S5ee figure 3)
Extreplated unity-gain Fy 3261 VeE = -6 Vde; 7.2 me
frequency. Ig = 1 mAde;
f =% me
Collector to emitter cutaff IcE 3041 Bias Cond A; -25 | udde
current. VgE = -4.5 Vde;
VEE = -0.45 Vde
Subgroup 4 5 4
Hole atorapge K'n Ip = -1 mAde 175 naec-
(Sea figure &)
Open circult output Cob 3236 Vep = -6 Vic; 9 pf
capaclitance Ig = -1 mAdc;
I - 4me
Subproup & 10 5
Pulse response tg + tr 3251 {See rigure 5) 270 | nsec
tg * tir {See figura &) 370 | naec
Subgroup & 15 5
Collector to base cutoff IcBO plox]} Vep = -10Vdc: 15 | uAde
current. Ty = +125% € oin
Forward-current transfer hrE 3076 Veg = =0.5Vde; 10
ratlo. Ip = -15 whde
Table II. Group B ection.
MIL-STD-750 Limite Min
Examination or test Symbol |~ LTPD Unita raj
Me thod Detalls Min| Max na
Subproup 1 5 4
Prysical dimensions 2066 (See |fig. 1)
l/Subg:ouE 2 15 5
Solderability 2026
Temperature cycling 1051 |Cond C;
axcept,
Tpax = *140° C
Thermal shock {glass 1056 |Cond B
atraln)
Hoisture resistance 1021
End point tanta:
Collactor to base cutoff Ican 3036 |Cond T -0.3 udde
current Vep = -10vde
Farward-current tranafer hFE 3076 |VcE = -0.5Vdc; 12
ratio Ig = =15 mAde
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Table II. Group B Inspection., GContd
MIL-STD-750 v Limjita Min
Exmmination or test Symbol LTPD Units rej
Mathod Details Min| Max no
1/ subgroup 3 15 5
Shock 2016 | nonoperating
500 G;
1 msec (approx)
5 hlows each in
crientations
I, N 1,
and 2 (tokal}
20 blows)
Vibration fatigue 2046 | Noncperating;
10 G
Vibration, variable 2056 10 G
frequancy
Constant acceleration 2006 | 10,000 G
End point teatg:
Same ag subgroup 2
1/ 2/ Subgroup 4 15 5
Terminal strength 2036 |Cond E
Subgroup 5 15 {Sea B.4.1) 5
Salt atmoaphere (corrosion) 1041 | (See 4.4.1)
End point tests:
Sare mas subgroup 2
Subgroup & p= 5 4
High temperature life - 1031 | Tp = 140° € min
Nonoperating
End point testa:
Collector to base cutoff Icpo 3036 |Cond D; -2 |uAde
current Ven = -12 Vde
Forward-current transfer hFE 076 | Vgg = 0.5 Vde; 12
ratie Ig = =15 mAde
Subgroup 7 A=10 5
Steady atate operation 1ife 1026 |Vecg = =10 Vdec;
?T = 150 oW
End point testg:
Same as subgroup b6
L/ Deatructive tests.
2/ Rejacts from electrical test samples may be used for this test.
Table ITI, Group G Inspection.
MIL-STD-750 Limita Min
Examination or tesat Symbol LTPD Units rej
Method Datails Min | Max no
Barometric pressure 1/
reduced (altitude operation) Icpo 1001 {Prassure 15:2 20 1.0 | uhde 4
mn Hg; (See [3.4.2)
Normal mounting
t = 60 sec min
Vepn = -12Vdce;
1/ This teal ohall be conducted on the inmitiel Tol and every Lhree months Lherealter.

5
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5. PREPARATION FOR DELIVERY

5.1 Preparation for deslivery shall be in accordance with Specification MIL-5-19/91.

6. NOTES

6.1 Notss, The notes specifled in Specification MIL-5-19500 are epplieable to this spacification.

Notjcs. When Government drawings, specifications, or other data are used for any purpose
other than in connectlon with s dafinitely relsted Government procurement operation, the
United Statea Government thereby incurs no responslbility nor any obligation whatsocever; and
the fact that the Government may have formulated, furnishsd, or ln any way supplied the said
érawings, specifications, or other data ia noli %o be regarded by lmpllcation or otherwlse
as in any manner lleeasing the holder or any other person or corporation, or conveying any
righta or permisslon to manufacture, use, or sell any patented invention that may in any way
be related therato.

Custodiansa: Preparing mctivity:
Army - EL Army - EL
Navy - Shipa
Air Porce - ASD (Prajact Na. 5960-1475)
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COLLECTOR

L
G
Wl EMITTER y
—wt{ H = .007 RAD.
MAX.
DIMENSIONS
INCHES MILLIMETERS
MIN. | NOM. | MAX. | MIN. NOM | MAX. NOTES
Al 335 370 8.51 9.40
B | .305 335 7.75 8.51
C | .240 260 6.10 6.60
b | 1.500 38.10
£ | .016 019 | 0.4 048 |
F1i .01 .021 0.41 0.53 2
G | .100 2.54 3
H 4
J | 029 .045 0.74 1.14
| K| .028 034 0.N 0.86
__L-M .009 125 0.23 3.18
__M 1414 3.59 5
N .0707 1.80 5
MOTES:
1. Measured in the zone beyond .250(6.35) from the seating plane. 3 |eads.
2. Measured in the zone .050 (1.25) and .250(6.35) from the seofing plane. 3 leads.
3. Variotions on Dim. B in this zone shal! not exceed .010(0.25).
4. Outline in this zone is not controlled.
. . +.001 +. 03
5. When measured in ¢ gaging plane .054 ~ DOO“ 37 ) below the seating plane
of the transistor max. dia. leads shall be wnhm .w7 (0.18) of their true
location. Smoller dia. leads shall fall within the outline of the mox. dia. lead
tolerance. Fig. 2. preferred measured methad.
&. All leads electricaily isoloted trom case.

Fraoeg 1. Physical dimensions ( TOS) transistor Lype.
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GAGE OUTLINE — H— —t B~
OPTIONAL \
- F’#M b
VAR S *
/._ . N
| @ ‘ B !
- - A ! A
. [ } ‘ 1
/
\\ I '@"/"_
. ’ .
_—4 SEATING
—E=—=C SURFACE
TRANSISTOR \N’ T GAGE
5 REF. —-5 hL DIA, PLANE
[ . {
: F
| : §§§§
. Yt
I" K DIA.
CIMENSIONS Note:
INCHES MILLIMETERS The following gaging procedure shall be
used:
MIN. MAX. MIN. MAX. The use of a pin straightener prior to
a | .1409 1419 3.58 3.60 insertion in the gage is permissible. The
device being measured shall be inserted
8 |.0702 | .0712 |1.78 |1.8] until its seating plane is 0.125£.010 from
c |.182 199 4.62 5.05 the seating surface of the gage. A spocer
p | -009 .0 0.23 0.28 may be used to obtain the .125 distance
from the gage seat prior to force application.
E 125 _NOM. 3.18 NOM. A force of 8 oz. 0.5 shall then be applied
F §.054 0558 1.37 1.40 potoliel and symmetrical 1o the device's cylind-
G 1.3 378 9 45 9 60 rical axis. When examined visually ofter the
. ' force application {the force need not be removed)
H_|.0350 -0355 0.89 0.90 the seating plane of the device shall be seated
J | 150 NoM. | 381 NOM, against the gage.
K §.0325 0335 0.823 0.85
L |.0595 .0605 1.5 1.54

Froure 2. Cage for lead and tab location of TO—-5 envelope.
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0SCILLOSCOPE
MERCURY RELAY O (ty 3Onsec)
K_.I\_
266 -~ f
10 4
vde vde
? ?+
o—

Fi1ourg 5. Delay -+ rise time tesi eircuil.

OSCILLOSCOPE
MERCURY RELAY O (t; 3Onsec)
4K - —= P66~ @
~ s
qjj 4y

+ — —
20 10 L
vde vdce vdce
$+ ?+

Froorg 6. Storage + fall time lest circuil.



