MIL-S-19500/338 (USAF)
29 September 1965

MILITARY SPECIFICATION

SEMICCKDUCTCR DEVICE, TRA'SISTCR, R\P, CERMANTUM, SWITCHING
TYFS 23443

1.1 This specifizatict to7Era the 25%3iled requirezants fcr 8 low-level, bigh-speed-svitching garzaciud
. 33 reci! 1103 3oTE the dstailed requi
eragsiatcr destgaated 2M3LLI,

1.2 FEhysical dioensicgs: Ses figure 1.

1.3 Mexiouwm ratioss

| T | T T ] ~
%, \
~cos 1 - . 8 v v 1
, Ta= %S '/[ Tstg | SYceo BVees | cB £B | c
i =4 ‘ o¢ 1| Ve \ vae | vac | vac | made
1350 _65 o100 | -6 -15 ‘ -15 1.5 | -100
t l | | .
1/ Derate linearly at c.0 aW/°C for T_A_)25°C
1.,h Prizary electrical charsctaristics st Ta = 25°C
bre Vel sat) Vee Cobo Bre

Veg = -0.25We | I¢ = -l0mAde | I = -10mAde |Vcp= -6Tdc | Vgz = -5Tdc

I~ = =10GmAdc Ig = -1.0mAdo Ig = -1.0mAdo Ig =0 Iz =<5mide
£ = 1MC £ = 100MC
Vde Vde pf
Min 20 —- -0.3 ——— 3.0
vax ——- =0,20 -0.5 5.0 .--

1.5 Pulse response characteristics

ta tr tu *r
In circuit of In circuit of
figure 2 figure 3
nsec ased nsecC gsecC
Min - cew 25 cee
Max 18 30 60 65
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DINENSIOS I N
G
INCHES VILLIMETERS g
MIN MAX MIN MAX S
A| 0,209 0,230 ) 5.31 | 5.84
B 0,178 10.135 | &4.52 | 4.95
¢! o,x70l0.200) 4,32 1 5.33
D{ 0,500 -- 12,70 - 17
E - 0.021 -- 0.53) 2,7
F | 0.016 {0019 | 0.4l | C.4€E] 3,7
J 0.026 10.048 | 0,71 | 1.22] 6
K { 0.036 |0.046 | 0.91 | 1.17
L - 0,0<0 - C,91
M| 0.0707 Nom 1,80 N n
N | 0,0234 Nam 0.90 Nom N
Metric equivalents in table and parentheses are shown for genersil
information only aod are based upon 1 inch = 25.4 mm,
Measured in the zone beyond 0,250 (€.35) from the seating plene.

Measured 1o the zooe 0.050 (1.27) and C. c*O (€.35) from the seating plane,
when measured io a gaging plane 0.054 7 '0 6 (1.37 ‘O 8%) below the seating

their true locaticn relatxve to a maximum width tab., Smeiler dia leads
shall fell withip the outline of the max dia lead tolerance.

Twe collector shall be ioternally coocected tc the cese,

Meamired frocm the maximum diameter of the ectuzl device,

All 3 leails,

Figure 1, rhysicsl Dimensions of Trsosistcr Tyre JAN eNA LS



MIL-S-19500/338 (USAYF)
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Pigure 2, Pulse Response Schematic - Delay Time, Rise Time
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MIL-S-19500/338 (USAF)

Vclompz 6v (odjust for + 688v Votf)
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Figure 3. Pulse Response Schematic - Storage Time, Fall Time
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2,1 The following documents, of ‘the i{ssue in effect on Aste of invitation for bids or request for
projossl, fora a part of this specificstion to the extent specifisd hereln.

SFECITICATION
Militery
MIL-S-16500 Sexztceniuctor Devices, Guparal Specificaticn for
STANDARD.
MIL-STD~-202 Test Mathcds for Slsctronic and 3lectrical Ccampon2ol Farts
(Coptes of specificstiona, standaris, drawings, end publications required by suppliers o cocoection
with specific procurement functiops should be obtained from the procuring activity or as directed by
the contractinog of ficer,)
3. REBQUIRRMENTS

3.1 Gezeral. Reguirarents shall be ia sccordance with MI1-S-19500 aod as specified hersin.

3.2 Abireviations, sv=tol3, acd dsfinitiocs. The sabbreviations and symSbols used hersin ars dsfiped
12 MIL-3-13500.

3.3 Dessisn and construction, The transistcrs anall be of the destga, constructisn, and physical
dimepsions shown on {igure 1,

3.4 Performasnce charactsristics., Perforzance charscteristics shall be as specified in tables I, II,
and 1II.

3.5 Markjog. The folloving marking specified ia M1Le>-19500 may be omitted fram the body of the
tragsistor:

a, Country of origin
b, Minufacturar’s {d=ntification.
4. QUALITY ASSLRANCE FRCVISICNS

4.1 Sampling sod inspsction, Sampling and inspection sball be {ao sccordance with MIL-5-19500 aod as
specified herein.

4.2 Sualification inspection, wuslificeation inspectiocn shall cansist of exeminations and tests
specifisd in tables I, II, snd III,

4.3 Quelity cooformsace izspsction. Quality conforassce inspaction shall consist of groups A, B, and
C lospections,

4.3.1 Group A tnspection. Group A inspection ahall consist of the examinations snd tests specified
io tabdble I,

4.3.2 Group B jnspection. Group B iospection shall consist of the sxaminstions aod tests specified
in table II,

4.3.3 Group C inspection. Group C inspection shall consist of the examinsticns and tests specified

in tadle III. This inspection shall be conducted oo the faitial 1ot and thereafter every 6 monthe
duriag production.

L.4 Mpthods of exazirstjon end test, Methods of examination and test shall te as specified in
tables I, 11, snd III, acd 88 follovs:

Lobed Test zeosureaent, Test measurement shell be asde after thermal equilitrius hgs been resched
et ibé temperature speciiied,




TABLE 1. GROUP A INSFECTION
SXAMINATION CR TEST MI1-STD-T50 LT SYMeoL LIMITS UNIT j
METZCD JSTAILS S MAX
Sutovp 10
Visusl &34 Tschantsel 2271
examinstioa
Sudbgroup < 5
Collector-to-emitter 3041 Veg= -6Vdc Loy e 20 Lide
cutoff current Bies cond A Veg = «0,1Vde
Base current 3030 Vog = -6Vde Ip - +20 uAde
except ¥zp = *0.1Vde
measurse IB
Collector-to-bese 3036 VcB -5Vde 1cB0 .- -3.0 UAdG
cutoff current Bias cond D | Iz =0
Sreakdown voltage 3C01 Iz = -100uAde BVcao ~15 .- Yde
collector-to-cass Eiss cocd © Iz =0
Breakdown voltage 3011 Ic = -100uadc BVczs -15 - Vdc
collector-to-exitter Bias cond C V== 0
Breakdown voltage 3011 Ic = -5Smado BVego -6.0 ——- Vde
collector-to-eai tter Biss cond D IB =0
Breskdowa vOllags 2026 Iz = -100uAds BVgan -1.5 - Vdo
scitier-to-base Bias cood D | In =0
Subgroup 3 5
Forward-current transfer 3076 Vez= -0.25Vde hpE 20 - ——
ratio Ig = -1Cmade
Collector-to-emitter 3071 Ic = -2.0mAde Veg(sat) .- -0.20 Vde
voltage (saturated) Ig = -0.lmidc
Collector-to-amjtter jon I = -10mAde Vez(sat) .- -0.20 | Vde
voltage (satursted) Ig = -1,0mAdc
Collsctor-to-smittsr 3071 Ig = -20mtde Tcs{sat) === =0.25 Vde
Yoltage (saturated) Ig = -1.0mAde
dase-exnitter voltage 3066 ic = -10mAde Vs -0.30 <0, 40 Vde
(saturated) Cond A Ip = -0.5mAdo
Base-enitter vollage 3066 IC 2 «]10mAdc VE -0,30 -0.50 Vde
{saturated oad 4 Iz = =1.0=mAde
Bass-emitter voltage 3066 Ic = -2CmAde VER -0.35 -0.50 Vdeo
(aaturated) Comd & Ip = -1.0mAdo
Subgroup 4 10
pes-ciFouit cutput 3236 Yo = =6.0Va¢ Cobo .- 5.0 <i4
capacitance Ig =0
4 = lme
Small-sigoal, short- 3306 Vex 3 -5.0Vde
circuit forvard- Ic = -5.0mAdc hfa 3.0 —en eed
ourreai iraasfer ratio = 10as
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MIL-S-19500/338 (USAT)

TABLE 1. GROUP & INSFECTION (CONT)
TYLMINATION OR TEST MULESTP-T50 LT SYMBOL LIMITS UNIT
MZTHCD SETAILS MIN MaX
Subun L (eesnt)
Pul3e res;inoA 221 Tr~ = 373c
Ccand B
Delay tize R = c8CQ t3 .- <5 £36¢
Risa tim Rg = 2.00 KO to -—-- 30 asec
Storage tixme vy = -2.30Vdce ty --- 55 nsec
Fall tize Vo = +1.50Vde te --- 65 nsec
1/
Subzroup 5 10
Fulse response: .- Sss figure 2
1
Owlay tize ty --- 18 n3sc
Rise tizs tr .- 30 nasc
Pulce Tspcpse: .—- See figure 3
1/
-
Storage time ty 25 60 nesc
Fall time ty R 65 pesc

1/ loput requirements:

Oscillosoope requirements:

ty <1 nese, ty < 1 mesc, pulse width 2 200 nesc.
tr <3.5 nsec, Rin 2 100 Kf1, Cin 2 3 pf.

>



MIL-S-19500/338 (UsaY)

TABLE 11. GROUP B INSPECTION
EXAMINATICN (2 TEST MIL-3TD-759 LTFD SY-ECL LIMITS UNIT
METHCD DZTAlLS hets - MAX
Subgroup 1 20 f
Physioal dimensions 2066 See figure 1
Subygroup 2 20
Solderability 2026
Thermal shock 1081 T(righ) = 100 23°
( tempersture cycliag) Cond A
Thermal shock (glass 1056
strain) Cond A
Moisturs rssistance 1021
End poiots:
Collactir-to-acitter acmn I, = -CCmade Voo (sat) |--- 5.25 vac
vcltage (saturated) Ip = -1,CzAde
Collector-to-tase 3036 Vep = -5 Vde Icko - -3.0 uAde
cutefl current 5iss Comd C Ig =90
Subgrou 20
Shoek 2016 Nonoperatiog
500g, 1 msec,
5 shucks each
orientation:
X1.¥).95,2)
vibrstico fstizus 2046 ¥onopera ting
10g
Vibraticn, variatle 2056 Nonopereting
freguency 10g
Constant sccslerstion 2006 20,000 esch
orientation:
il, Y1.72,2)
Epd pciots:
(Same a3 fer subgroup 2)
Subgroup 4 20
Terminal strecgth 2036
(leal fatigus) Cond ®
Ssa)l | isak mode) Test method 112 cof MIL-ZTD-2CZ _5!10’7 atm
Test ccod C,procedure 117 cc/sec
Test cond B fcr :sToss leaks
Subgzoup S 20
Sslt stmmcazlers oL oo
{ ecrrosion)
Eod pciats:
(Seoe ss for subgroup <)

m




MIL-S-19500/338 (SAT)

ZLSINATICON CR TZ2T M11-STD-750 T STECL LZ4ITS wiIT
MNTTECD DITales HIN vaX
Sutsrcup b X =18
High tesperature life 1031 T, = 100 *3°C
{ncooperatiog)
Zod poliants
Collsctor-to—=xzittsr 3071 Ip = -20 mAdc Vez(sat) | --- -0.30 Vde
voltage (ssturated) Ip = -1,0 mAde
Collsctor-to-base 3036 Vep = -5 Vde Icpo - -6.0 uAde
cutoff current Bies cond D| Igy =0 -
Subgroup 7 A =15
Steady-state Ojerstion 1026 Ty, = 25 93°C
1ife Fc = 150 =¥
Veg= -5Vde
Zod pointa:
(Cama am Pnr aukrrnus h)
(Sams a8 for sutgroup b

=y



TABLE III. GROUP C INSPECTION

Y AR O UTYT CA™ C AN L o oY fan?a V. ¥al § T LTS A ‘ndd
AAN LA L. U LSO AL /= U iV Pivdh a ok o wivtd &
»ETECD ZZTAILS MIN MAX
[ e ] 2n
JJU& UE ‘ -
Barometric pressure, 1001 Pressure = B8 mmHg
reduced {(altitude
operation)
Masamiramant during test 3036 VQ = 15 Vdeo ICBO ——- 100 uAde
collector-to-base Coond D Ig =0
cutoff current Por 60 sec min.
by PREPARATIUN FCR DELIVERY

R

S£.1 Freparstion for delivery end the jusiity assurance provisjona for preparation fcr delivery shall
eonform to MIL-S5-19500.

~, NCTES

6,1 Notes, The notes specified 1o !MIL-S-1G500 ere applicable to this specification.

Custodian: Preparing activity:
Atr Force - 11 Atr Forece - 11}

Feview esctiviiiea:
Air Force - 17, 85

10
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'SPECIFICATION ANALYSIS SHEET

Form Approved
Budget Bureau No. 119-R004
Y T - s NSTRLCTTONS .

7 * This sheet 1s to b ﬁléed out by personnel either Government or c?nzr?ctor. involved in the use of the apec-
1ficstion 1n procurement of products for ultimate use by the Department of Cefense. This sheet 1s provided for ob-
2a171az 1nfornation on theuse of this specificatian shich will 1nsure thst nux:sb}o products can be pror;md with s
sin1=un azount o} delay ang at the Least cgst. ~ments and the return of this form wiil be eppreciated. Ffaid on

;L3923 a3 reverse 312e, stazie in corner, and send to Dresaring MCLIVILY (30 \Adicaled 3A reverze hereolf).
ta2ztrrcalicn
!
joaganiIAVICN rof Y CiTY AND STATE
TIRTAATY AT, CORRYTI X TY kS PRSeOR o TBOTTAN A=3onT
$
=ATEAIAL PROCURED UNDER A
O siaect coveamwent conTaact T suscostaaer
V. MAS ANY PART OF TWE SPECtFICATION CREATED PROBLEMS OR RECUIRED INTERPRETATICN IN PROCUREMENT USE)
A. GIVE PARAONAPN NUMDEA AND WOADING,
3. ALCOMM(MDATIONS fOR COAMR(CTING THE OL7ICIENCICS,
2. (CMMEINTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED YOO RIGID
J. 1S TME SPECIFICATION RESTRICTIVE?
Cves 0O s 17 tvesty o owaat wamy
4. REMARXS (Attach M’i'”m"‘ datewhich agy beofuse intmaroving thg npo:\flconon. I/ thereare 3dd1-
tionel pepere, attoch to fore and plecs both ia oan envelope addressed to preparingactivity)
SUBMITTED BY (Printed or typed nase ang ectivity) DATE

oD, [0, 1428

REPLACES MAYSMIPS FORM 4883,
ae ) -

w1 C 1S DBSOLFTE C-3279



