MIL-S-19500/419(EL)

15 March 1969

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, THYRISTOR (CONTROLLED RECTIFIER), SILICON

TYPES 2N3027 THROUGH 2N3032, AND
TYON1027 THROUGH TX2N10132
AL 4 iMBS VI - SAY PV Y6

1. SOOPE
1.1 Scops.- This spacification covers the detail requirements for silicon;
PNPN, tmrriators for application particularly as controlled rectifier, reverse-
blocking triode devices in compatible electronic-equipment circuits. (S 3.2,
3.4, and 6.2 herein.) The prefix "TX" identifies devices meeting the special
process-conditioning, testing, and screening requirements in L.4 herein, and the
stringent quality-control (LTPD) requirements in Tshles I, II, and III herein.
1.2 Outline and dimensions.- See Figure 1 herein. (T0-18)
1.3 Ratir.ss.-
i
(surge)
IOT (See
at: =
.4.\'\9& T;'E%e vVﬂIl]/ vnnv\t vnnmt TA.L_ TI__ =\
TIVUTVL 14 PN . LD AT L DA =AY \ er/
mAdc ade v v v cC °C
Max | Min Min [Max | Min[Max | Min|Max | Min| Max | Min| Max
2N3027 | ==<|175| ===| B | =ec| 5 | ===| 30| === 30 | =65[+200 | 65| +150
2N3028 | «ew|175] wee] 8 | cac! § | aue] 60| ==c]| 60 | =65]+200 | =65 +150
2N3029 | ===11751 ==al B8 | =m=| § | ===]100| ===1300 | -65]+200 | =65|+150
2N3030 | ===|175| «==| 8 | === 5 | ===| 30| === 30 [ -65|+200 | -65|+150
2N3031 | «==|175| «=| 8 | ===] 5§ | === 60| ===| 60 | 65| +200 | <65]+150
2N3032 - = 175 - e - 8 - 5 -em e 100 - e = 100 -65 ‘200 -65 +1 SO

l/Gate connected to cathode across 1-Kohm resistor.
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1.4, Panticular electrical characteristica.- (At TA-*25°C; see Table I):

1 v 1 11 torer
Vru HOX o/ ar | tpelon) | Fo

Vde mAdc Vde uAdc usec usec
Min Max | Min Max| Min Max | MinMax]Min Max | Min Max

2N3027, 2N3028, 2N3029|0.
2N3030, 2N3031, 2N3032|0

@ o

5/0.35.0} 0.4,0.8 |-5200}-==0.2]=== 2.0
510.3 4k.O|Ouh 0,60 -5 20| == 0,1 ] === 2.0

1/ Gate connected to cathode across 1-Kohm resistor.

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation

for bids or request for proposal, form a part of this specification to the ex-
tant specified herein:

SPECIFICATIONS
MILITARY
MIL-S-19500 Semiconductor Devices, General Specification
For
STANDARDS
MILITARY
MIL-STD-750 Test Methods For Semiconductor Devices
MIL-STD-1276 Leads, Weldable, For Elactronic Component
Parts

(Copies of specifications, standards, drawings, and publications required
by contractors in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer. Both the
title and number or symbol should be stipulated when requesting copies.)

3. REQUIREMENTS

3.1 Requirements.- Requirements for the thyristors shall be in accordance
5 Plgwis,

with Specirlcation MIL-S-19500, and as otherwise specified herein.
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3.2 Abbreviations and Symbols.- The abbreviations and symbols used herein
are defined in Specification MIL-S5-19500, and as follows:

Igoxe++++D.C. holding current; special gate and voltage conditions.
Ry« o+ sss0xternal resistance between gate and cathode 'terminals.
v‘;‘; ....poak reverse blocking voltags, gate comnected to statod
= meference terminal through stated impedance or bias {(or
both).
Viwe o o « caxpOnential rate of -voltage rise; (as used for test-

s characteristic determinant herein).

3.3 Design and construction.- The thyristor shall be of the d
struction, and physical dimenslons specified in Figure 1.

3.3.1 Terminal arrangement.- The terminal arrangement on the thyristor
shall be as indicated in Figure 1.

3.3.2 Operating position.- The thyristor shall be capable of proper op-
eration in any position.

3 3 3 Terminal-lead material and finish.- The terminal-lead material shall
be Type K (Kovar) conforming to requirements in Standard MIL-STD-1276, except that

a nickel under-plating of thickness: 20 microinches minimum, 100 microinches maxi-
mam, shall be used. The terminal-lead finish shall be gold (per pertinent require-
ments in Standard MIL-STD-1276); however, if so specified in the contract or order,
the lead-material finish may be tin, or tin-coating over gold. This tin-finish re-

guirsment shall not bs construsd as affscting adverssly the qualified-product sta-

tus of the device, or applicable JAN marking. (See 6.3a herein.)

3.4 Performance characteristics.- The thyristor perfomanco characteristics

shall be as Bpoc:LI‘.led in lables l, il, and III herein. Ex’éopt where spec:.x:.ca.u.‘y‘
differantiatead for resnactive thvristor tvnes (mee 1. <3, lah and Tables I, II, III,

- APL GIUVARMUDUA 4AVAL AaPUPSwvaAaTS wijamis vwe vg prww \ww -—at emAr AT - -3 =2=3

and IV herein), the performance requirements, including operating c!u.racteristics,
ratings, test conditions, and test limits, apply equally to all thyristor types
covered herein.

L; npys -P-r*l al requiraments.. Spacified "TX" device-tvnes nhl]1. in

e e ¥ Y Tea v ME ISV TIITY e
addition to all other performance requirements hersin, be process-conditioned,
tested, and screened in accordance with L.l herein. (See 3.5.1 herein.) At
option of the mnufacturer, the non-TX device-types may be subjected to the

Sans PI'UCUBB-CU"&LL ua.uu.sug Illu W’b&llst

3.5 Marking.- Except as otherwise specified herein, marking shall be in
accordance with gpocification MIL-S-19500. The "manufacturer's identification"
and ficountry of origini may, at option of the manufacturer, be omitted from be-

4 awdre A Ad mandVer -~ v
ing markid directly on ths semiconductor dsvice coversd hsrsin.
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3.5.1 "TX" identification marking.- narxlng of ‘devices conforming to "TX"
and a1l Aathaw -nn"l(n-h'l- --mv'u-n-n#- harain (--. A1\ -h.'l'l inclnda tha nrafix
WAL ek W VEEAWA W Mk DAL - Ci Gasl _; VMUY Vilw VA Bawn
"TX" immediately preceding the type designation.

L. QUALITY ASSURANCE PROVISIONS

L,7 Genaral.- Except as otherwisa gpacifiad harain, tha responsihility for

inspection, general procedures for acceptance, classification of inspection, and
inspection conditions and methods of test shall be in accordance with Specification
MIL-S-19500, Quality Assurance Provisions.

L.2 Qualification and accaptanca inspaction.- Qualification and Quality Con-
formance inspection shall be in accordance with Specification MIL-S-19500, Quality
Assurance Provisions, and as otherwise specified herein., Groups A, B, and C inspec-
tion shall consist of the examinations and tests specified in Tables I, II and III,

waarnantdwale hawad rn Mraldder MNarmPrmmanaa trnanandda ahalTT 2matindae drmarvaaddan ~F
4 COMNOVVAVOLT )y MCL Odhide wWuadd vy vl viineldivo Liiopou LiOn Sa&a4a 1NiCiuas LD PCU VLU UL

Preparation for Delivery (see 5.1 herein).

Aa.

L4.2.17 Permissible Group B or Group C combined-subgroup testing.- At option
of the manufacturer, all of the tests of one subgroup in Group B (Table II herein)

may ba comhined with all of tha taste in one or more other -n'homnn( -\ of Qroun R

S amlT e Wa i s LLav ViRaVae wewRe wmpy “a Wiy

for sequential performance; the same ovtion applies to Group C (Tablo III herein)
constituent subgroups. The sample size and accept-reject criteria for such conm-
bined-subgroup testing shall be based upon the most stringent, existing LTPD or
lambda ( A) for one of the subgroups involved in the particular combination. The
following administrative requirements shall apply hereto:

a. It shall be understood that the above option may be adopted by
manufacturer for Quaiification testing of product, or for Quality
Conformance inspection of any individual lot submitted by manufac-
turer for lot acceptance.

b. Prior notification as to adoption of this testing option, and con-
current information as to the predesignated sample quantities to
be used shall be made to the Government inspection authority con-
cerned.

C. Complnte record of the combined-subgroup testing-program results

shall bs maintainsd and be avallable to the Govermment 1n5pec1;i()ﬁ
authority.

L.2.2 Qualification testing.- The non-TX device types shall be considered
subject to Qualification tests. It shall be undorstood that procurcmont of the

TY Aawdan —aa sed 1T W P,
1a G3ViITH u_yyea will bs mads from sources for the approvaa non-TX devices as

listed in Qualified Products 1ist (QPL)-19500, Upon request, and validation by
the qualifying activity, qualification mav be extended (and anpropriate QPL-list-
ing effected) to TX devices manufactured by approved sources for the non-TX dev-
ices.
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h.2.2.1 Special Group A criteria for Qualification inspection.- For Qualifi-
cation inapoctIon , only B fallures will be permitted for all Uroup A tests combined.
Hereto )y where the manufacturer deems that the data in paragraph bebh.2 of Spociﬁca-

& oot o VY

tion HIL-S-J 9500 are invokable, notification shall be made to the Chief, Components

b amdamiiratdan Ruamah Pmasumamant and Pwadn ection rartnarate Fart
VELIUEL UL R VAVII @l GMiVil) I VVUL GBIV SiU LA VUL VAV Lad B VWamboy < wa ¥

(23
llgu Jarsey 07703, attantion: AMSEI-PP-EM.2.

2.2,2 Oroups B and C, and life Test sampling and requirements for Qualifi-
cation inspection.-

a. For lots containing more .than one thyristor type covered herein, =ub-
jection of equal quantities (within the applicable LTFD size for the
subgmug of the highest and lowest voltage typos represented in the

ia L™ ‘__L‘__ o>

jot to Groups B and C tests will be acceptable for determination of

Qualification of thoss types and 211 intermadiate types in the lot,

b. For Qualification inspection, continuous required (total-hours dura-
tion--through Group C requiremsnt thereto) lLife Test(s) shall be ef-
fective. (See L.2.i herein.)

L.2.3 Acceptance inspection of lots containing multiple thyristor types.-
For lots containing more than one thyristor type covered hereln, subjection of
adeqmta samples ori a sublot basis to cnstom?ry droup A, B, and C testing shall

P .

£~ P | _ _A _N__ N ___
be effective. (See L.2.l immediately below.)

L.2.4 Group B-OGroup C life test samples.- Samples of non-TX thyristor types,
only, that have been subjected to Group B, 3L4LO-hour life test may be continued on
test for 1000 hours in order to satisfy Group C life test roquirmnts. These sam-

ples shall be predesignated, and shall remain subjected to the Group C, 1000-hour
evaluation after they have passed tha OGywaun R EVR O=hour acce yf.hp- rritaria. Tha

VOAUR VALV Bk VL WAD) MRTY MRUVEW VIS “AVup Ay S4vu=a VaMEIvY Ve d VWi s asew

curmlative total of failures found during 3h0~hour test and during the subsequent
interval up to 1000 hours shall be computed for 1000-hour acceptance. (See L.2.5
below.) "TX" thyristor types shall be subjscted to 1000-hour life tests under
Group B inspection requirements, and the lambda (A ) establi
IT shall annly,

t:
a
f=d
a
[
(s
o
a
)
8
¥
e
o
&
[t}

L.2.5 Group C testing.- GOroup C tests shall be performed on a lot every 6
nmonths. (Seo Table TI1 herein.) The contractor sha.ll, throughout the course of

e _ e Ao oo AL __ _TWN &__a

a COII‘GI'ICC or OI'COI', pernun 1’.110 uovermn'nc Z'GpI'OBCBBI.‘Cl.VO vo BCruvlinlz all vesv
data and findings covering msnufacturer's test program on Group C ch.aracter.‘.stics
and varameters for the product concerned. Upon determination by the Government

inspector (in advance of Group C, 6-month, test results) that Gronp C parameters

are not being adoquntcly met, the Government inapoctor may roquiro lot-by-lot in-
spection, normally for a minimm of 3 consecutive lots, to be psrformed for re-
quired Oroup C tests

\n

N NYSICEL UIWCTI3 IWiD. TIIE US® IMIiy WWIrws: mw e rwrsy wvre gy T o TS oo LYK Y DegIan. CONSIruction
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P 9043 Y el -29% 3 ——a

a
Sample units thnt have bo-n sub jected to and have pnssod Group
through 6 and Group C, Subgroups 1, L,Sand 6 tests (these tests to be consider-
, may be dclivorod on the contract or order provided that,
nspection is terminated, those sample units are subjsctsd
ve units fram any ssmple group that may

e delivered on the contruct or orfder un-
he satisfaction of the Government.

:
.
a

(s} el me ol Vad L mdd mwa 2ad o The e memnad PL o Len b o mendeaa ad A

UeCof LWWpPpisS UL 10VL=1UD CULliUIl URLA.~ wnen ppecliied 111 uige conuvracv or
ordar, one copy of the Quality Conformance inspection data;, including masnufact-
d findings, covering the device inspection lot being shipped

urer's test da 1 an
shall accompany

L4.3.1 Mechanical damage resulting from tests.- Except for intentionally
deforming, mutilating, or dismembering mechanical-stress tests to which samples
are subjected, there shall be no evidence of mechanical damage to any sample unit
as a result of any of the OQroup A, B, or C testis.

L.3.2 End-point tests.- The test dslineated in Table IV and the test lim-
its specified therein shall apply wherever reference to "Table IV" is made here-
in. These end-point tests shall apply, equally, for a rospoctive, newiy-consti-

1tad NeanhowAaun!! maanT+dme fuam ¢ha anhowann scmhdnadd nwm Aomd ol lees wmawmes
tuted SuugliOup” I'sSUlLilg 41500 ths SuuglIVup-CUmiuawlon Uqu.Uu &30pUed Oy manu-

facturer in accordance with L.2.1 herein.

h.3.3 Blocking life Test.- With the thyristor connected into a circuit
set-up as foliows, the specified D.C. voltages shall be applied from anods to

cathoda A thyristor (TUT) that triggars "on" during the specifisd test time
CEWIVUD e A VL AD VUL \LVdi) uiiav uL.LssUJ.D Vil VUL LI i PULJ..I..I.UU LveB LV L L]
or that fails to meet the specified end-point limits hnll be considared a

failure (see d, below).
a. The gate terminal shall be connected directly to cathode terminal.

b. The cell stud temperature shall be maintained at +150°C throughont
the specified test time.

¢. A 5-Kohm resistor shall be connected in serie with the voltage
navran, anmnle 4n andan ¢4 Tdmd 4+ aneenand 4n awand a® 2277 waTldoma
PURSGITOUP YA &di VAUDLD W 4Ll UV VUil Bilu L A J VOl Coua V 1 LA e

breakdown.

d. A means of detecting triggered "on" devices (TUT) shall be in-
corporated in the test-circuit set-up.

(e,
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L.i Process conditioning, testing, and screening for "TX" devices.- All nrx"
devices (100% of each lot) shall be s c to the process conditioning, testing,
and screening specified in L.k.2 through L.L.6.4 herein, in accordance with the pro-

r

cedural sequence established in Figuro 2 herein, prior to submission of the lot to

Group A, 5, C tests. Those conditioning and screening tests normally performed by
manufscturer as standard-production tests, need not be repeated when these are pre-
designated and acceptable to the Government as being equal to or more severe than

those specified herein,

Loh.1 Quality Assurance records and determinations.- The manufacturer shall
maintain and make available for perussl and review st any time, during a peried of
3 years minimum, to the authorized Govermment representative or other contracting
customer concorned, complete lot-by-lot records for these devices. All devices
that fail to meet the process-conditioning, testing, and screening requirements
specified herein shall be removed from the respsctive lot, and the test-failure
identity and quantity removed shall be recorded in the permanent lot history.

(see 6.3, 6.4, and 6.5 herein.)

L.4.2 High-temperature storage.- The thyristor shall be stored for at least

2L hours at a minimum temperature (T tg) of +200°C,

L.k.3 Thermal shock (temperature cycling).- The thyristor shall be subject-
ed to (thermal shock) temperature cycling in accordance with Standard MIL-STD-750,
Method 1051, Test Condition C, except that T(hi ) shall be +1750C and the cy-

cling duration shall be 10 continuous cycles and nne exposure time at the temper-
‘ature extremes shall be 15 minutes, minimum,

h.u.h Acceleration.- The thyristor shall be subjected to the constant accel-
eration (centrifugal) test per Method 2006 in Standard MIL-STD-750, except that the
following shall apply:

a., Centrifugal force = 20,000 G.

b. Orientation = Y1, only.

c. Hold time of 1 minute shall not apply hesreto.
Al annd $ 3 i

L.L.5 Seal (fine-leak) test.- The thyristors shall be subjected to the Seal
test per Standard MIL-STD-202, Method 112, Teat Condition C, procedure III a or
III b (see L.L.5.1 or L.L.5.2 below), except that tesiing for gross lsaks shall be
in accordance with L.L.5.3 balow.

L.L.5.1 Conditions for procedure IIIa.- The sealsd chamber in which the
thyristors are placed shall be pressurized with helium gas to 50 psig, minimum,

P = cedwmdemtem 8 | Mmoo een d ol Ao a. - e 2 Al dleccest b aeee =TT o o

10T & midimum O1 4 Nours. A‘a 8Iia 01 unav per.l.ou, LIS uxyrlabora SNalli 0& re-
moved from the chamber and, within 30 minutes, be subjected to 2 halium leak-
detection test. Those thyristors showing a leakage rate of 1 X 10-7 ¢c/sec of

helium or greater, when measured at a differential pressure of 1 atmosphere,
shall be rejected and removed from the lot.
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Lh.l.5.2 Condi}iona for procedurs I1Ib.- The devices shall be placed in an

sufficient. timo to detect a leak rate of 1 X 10~Y atmospheric cubic centimsters per
-

..... (b mnta=a) TR eMdem Farsem hmtrsea oo mshdanddam o dhdo cmccamsemd ocdd aem
UBLU‘IU \ ‘ul’l Ce/ 5 C/oe Vil Widil AVuUl LUwWIpD vel puv jBC uviull W LilD preuaur.l.nlul.un,
the leakage rate of the devices shall be determined on an attrib tg basis using the

general esquation shown below. Any device exhibiting a . ]Te'ak rate
er than 1 X 10-% atm cc/sec shall be rejected and removed from th
al equation for use with radicactive-gas leak test equipment is:

_ R
Q= —XNF -F o
e i
where:

Q = leak rate in atm cc/sec.

D = vnat nitine wmata ~AF e b ala e Ldom adafomde
it o v uuwlwns Irauvs U.L VUD UUU pas v .UUVU ununsmu.uu 411 CUud/Inlile
S = specific activity of the test gas mixture in uCi/atm cc.

K = counting efficiency of the system for the given part in cts/

min uCi.

P pressure of test gas in activation tank during preesurization
in atm abs.

= pressure inside part under test in atm abs.
= duration of pressurization in test gas mixture in seconds.

iross lLeak test.- The thyristors

o~ ﬁv-A-nh- writh ramiremanta Aof Ma
N A A W Vil - UH“-&‘ MU AL Ve Va4 430

STD-750.

=

e subjected to gross-leak
71 Tast NAanAde+dam 4 fod
i » 400V JULAMA VA ULL ﬂ, \J,

5"!

nditionin ing, tests, and evaluation (screeniggl.- To enable

ne Dnyrlst.ors conditioned and tested in accordance with the
t.s’ each thvristor and lot shall be handlad or idantifMed in

ARSE -2 200 G $103 igsn vad..scu aii

such a manner that results for each individual thyristor and lot can be ascertain-
ed and recorded.

4,
o
-
-
)

5
3
2

4

L.4.6.17 Pre burn-in measurements.- The thynswr shall be tested for the
charactarietine 1ilatad Tabla 1V Bbalow. and thae values faund ehal?l P S
TR ML VRL AU VALY 4<0 VUL 43 JQUAT8 4V PCAUR, Al V4T vaswlo Ioung shasil O8 recorgead.
Those thyristors that fail to meet specified limits shall be rejected and removed
from the lot.

[0 ¢]
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Table IV. Pre Burn-In Measurements.

Test
Method
per Examination
MIL-STD- or Test Tast Limits
750 1/ Conditions Symbol Win ¥ax  Unit
4211 Reverse blocking current: D.C.Method
Bias Cord . B;
R_z-‘l Kohms
2N3027, 2N3030 Yoy~ 30Vde fRan --- 0.05  uAde
2N3028, 2N303i Vrep~60Vdc SRBXM  --- 0,05 uAdc
2N3029, 2N3032 VRBXM=100Vde iRBYM --- 0.05  uAdc

L4L206  Forward blocking current: D.C. Mathod
Bias Cond B;

D =1 Kol
ﬂ.2- I aAooms

2N3027, 2N3030 EBIM =30Vdc iFBXM  --- 0.02  uAdc
2N3028, 2N3031 VFBXM=60Vde iFBXM  --- 0.02  uAde
2N3029, 2N3032 "FBXM=100Vdc ‘FBXM --- 0.02 uAde
L2217 Gate trigger voltage: VQ'SV
: Rf=100 ohms
Rq-ﬂoo ohms
_‘l/
2N3027, 8, 9 Vgr ©0.LO 0.80 Vdc
2N3030, 1, 2 Vor O.4l 0.60  Vae
41221  Gate trigger current: V=5V
Ry=100 ohms
R;=100 ohms
R_=10 Kohms
1
2N3027 R o T i 4 200 udade
ENDUC |y Oy 7 ‘GT bl P49.9; wnuo
2N3030, 1, 2 Igp -5 20  uAde
v Gats connsctsd to cathods across 1-Kochm rssistor.

O



heh.6.2 Burn-in conditioning.- The thyristors shall be operated under the
owing conditions for 72+i hours. Thyristors which turn “on" during this burn-
+ > a

nditioning shall be rejected and removed from the lot (see L.L.5.L below).
o]
T = +125°C
A
R2 = uG" gk =1 Kohms
2N3027, 2N3030: v___ =30 V
2N3029, 2N3032: V?E"“.100 v

L.L.6.3 Post burn-in tests and measurements.- After burn-in conditioning,
the thyristors shall be permitted to return to room-ambient temperature thermal-
equilibrium and retested, within s maximum total elapsed tlma of 90 nours, for
tha charactaristics listagd 4n ’l‘n\-\'\- TV ahAava MTha watira £

VAT Wi ML VUL A O VALD AL VO A G ALT LIV @UYOe i3S Va&4iuss
pect

dividual thyristor shall not exceed the following (respe
pre burn-in measurements per Table IV above):

Ajmm": +0-005 u-Adc
TFDAT =

b.h.6.4 Burn-in conditioning evaluation (screening).- Those thyristors

whose measured Cnuacterls‘clcs axceed the Ge-L'Da \A) -lelts Specllled in u u o. j,
ahnva or +tha limite r\f Tahla TV ahall ha ratantald arnd ramavad feam tha 1~+ Tha

- A A-F] WiAT A AL VO AT PHGd4 WU LU JTULU VDU QliU JTTUBVUYOW i WU WIT 4V Ve 4310

entire lot shall be considered non-acceptable as "TX" devices when 10% or more fail-
ures, among all the thyristors subjected to burn-in conditioning and tests, are en-
countered as fcllows:

L I RO R

b. Those thyristors found to exceed
above, or the limits of T -

/\‘-9

he delta (A ) limits per L.4.6.3
during post burn-in measurement)

10
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“Test
Method Examination
per or Test
MIL-STD- i/ LTPD limits
N Aocn 38 bl mon = W WYY a1y . pon — e aa
DU vonuivious N ~lA 1A OyYymDOJL nin nax univ
Subgroup 1 10 10
2071 Visual and mechanical ——c — — —— -
exsmination
Subgroup 2 S 2
211 Reverse blocking cur- D.C. Method
rent: Bias Cond B;
R_=1 Kohma
2
2N3027, 2N3030 Vrexe=30 Vdc igEYM  --- 0.05 uAde
2N3028, 2N3031 Vapxu=60 Vde irBXM --- 0,05 uAdc
2N3029, 2N3032 VeBxM~ 100 Vde irBIM -e- 0,05 uAdc
L4206  Farward blocking cur- D.C. Method
rent: Bias Cond.B;
Ry=1 Kohms
2N3027, 2N3030 Vraxy=30 Vdc iFBIM === 0.02 uAde
2N3028, 2N3031 VFRIM=60 Vdc irRIM e== 0,02 uAde
2N3029, 2N3032 VrxM-100 Vdc 1pBIM === 0.02 uAde
.10 Doawrcsmomos mad-o s . __r wa- - ~ e a a
4cvry nSvVerse gave Cur- VKG=> vac 1K woe U, mAdgc
rent (D.C.)
L221 Gate trigger cur- Voe5 V
rent: Ry=100 o
R,=10 Kohms
2
-t
2N3027, 8, 9 Iop -5 200wk
2N3030, 1, 2 im. -5 20 udde
4221  Gste trigger vol- v =5V
tage: R2=100 ohms
R2=100 ohms
g/'
2N3027, ﬁj Q -~ 0. A A AN Taa
- Li rd 'ur Vel Jo W AA" ¥
2N3030, 1, 2 Vgr O.uk 0,60  Vde

1"



MIL-S-19500A419(EL)

~ Test
Method

har Examinatin

MIL-STD- or Test LTPD Limits
750 b Conditions Non-TX 'I'XV Symbol fﬁ'ﬂ? Vﬂgx* ___Unit

Subgroup 2 - (cont'd)

L2226 Forward "on" voltage im=1A (pulse) v 0.8 1,

PW=250 usec
Duty cycle=
max

L201 Holding current: Bias Cond. Bj
R3-1 Kohms

VM-2h Vde
Ip =100 mAdc
I..,=10 mAde
F2

'

Vde

2N3027, 8, 9 Igox 0.3 5.0 mhAdc
2N3030, 1, 2 ILipx 0.3 4.0  mAdc

Suhmrwann

deied -SRI Y

L231 Exponential rate of T,=+25°C

voltage rise: Bias Oond. B;
R3-1 KOhm
C=0.005 uf
ﬁL'i(‘) ohms
Rep, rate=
60 pps;
f=60 He
Test durations=
15 sec.

\W¥]
un
w

2N3027, 2N3030 V,x=30 Vdc; Venx 27 eee Vde
dv/dt=30 V/

usec

12
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3

Pg

~ Test S
Msthod
per Examinati on
MIL-STD- or Test LTPD Limits
750 Y Copditions Non-TX TX Symbol Win Max _ Unit
Subgroup 3-{Cont'd)
2N3028, 2N3031 V=60 Vac; Vepy S4 --- Vde
d?,/dt'1 m/usec
2N3029, 2N3032 V,4=100 Vdc; Vepy 90 --- Vde
dv/dt=10V/usec
o= Forward blocking re- Test circuit and teppy === 2.0 usec
covery time® procedure per
Fig. 3 herein
ipy~ia
Rg' 1 Kohms
t,=100 usec
--=- QGate trigger-on pulse Test circuit and
width: procedure per
Fig. L4 herein
vAA'?O v
iFM-1A
13p=10 ma
?“302-_” 8, 9 tmgm\) - 0.2 usec
2N3030, 1, 2 t lon) -~ 0,1 usec
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f p VPR [ e apeway

T e A A L A 3\
able I. Oroup A inspection - {Cont'd).

~ Test
Method
per Examination
MIL-STD- or Test Timite
750 V ~ Conditions R'_ﬁ'n Symbol Win Wax Unit
Subgroup L 5 3
/ Hich tammaratnras T..*1SO°C
2 High temparatnrs A
operation: L/
r =4
L206 Forward blocking D.C. Method
current: Bias Cond. B;
Ram1 K Aahma
sz v A% Wi MND
2N3027, 2N3030 VFBD(BO Vdc irpxM - 20 uddc
2N3028, 2N3031 VFBXM=60 Vdc ipgM  --- 20  UuAde
2N3029, 2N3032 VW-100 Vdc im c—- 20 uAdc
}.p114 Dawnsaa hYlmaaled o~ N A M_ail_2
[S¥4 I} ITVOI DT UALUURLIE e we NV LUIIOU
current: Bias Cond. B;
R,=1 Kohms
2N3027, 2N3030 VappM=30 Vde iggyM =+- 50 uAde
2N3028, 2N3031 VRM~80 Vdc igprM === 50 uAde
2N3029, 2N3032 Vegxn=100 Vde iRBIM === 50  uAdc
Le21 Gate trigger volt- V=5V
age: Ry =100 ohms
Re=100 ohms
2/
283030, 1, 2 Vor 0.1 O.h Vde

-db
=

L D 2 Sma o o " 1
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Table I, Oroup A inspection - (Cont'd).

Test
Hethod
per Examination
MIL-STD- or Test LTPD Limits
750 1/ Conditions Non-TX TX Symbol ¥in Max Unit
Subgroup L-(gont'd)
L4201 Holding Ourrent Bias Oond. B; Iy 0.05 wa- mAdc
R.=1 Kohms
vV, . =2, Vde
AR
T—.2100 mAAdns
Ip1=100 mAde
Y. m10 miAA~
bF? NS AERAAN
Gats trigger
source
volt.=6V; °
R,=330 otms
-~ Low temperature T4"65°C
U’JUL AVAEVibe y
1221 Oata +trlosaw vV =Gv
- o A VO va *550& v 2 Al
V’Oltlgﬂ% N =1AA AL _
=TUV omns
Re=100 ohms
2/
&
2N3030, 1, 2 Vor O.lk 0.95 Vde
L2213 Gate trigger V_=5V
current: 2
RL-1OO ohms
Re=10 Kohms
Y
2N3027, 8, 9 1 0 1.2 =mAdec
g QT
[»3 Ve Tar Ve 4 [»] - ~ ~ o~ A a_
ENJUIU, 1, € .I.GT UV Udd mAQC
15
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Table I. Croup A inspsction = (Cont'd),
Test o
Method
par Exsmination
MIL-STD- or Test LTPD Limits
750 1/ Conditions Non-TY TX Symbol Min Wax  Unit
Subgroup L-(cont'd).
L201 Holding current: Bias Cond. B;
R3-1 Kohms
Vaa=2L Vdc
Ipy=100 mAdc
I;o=10 mAdc
Gate trigger
. source
voltage=6V;
R2=330 ohms
2N3027, 8, 9 Ipy ©.5 0.0 mAde
2N3030, 1, 2 Igpy 0.5 8.0  mAde

1/See 3.4 and L.2.3 herein.

E/Gate connected to cathode across 1-Kohm resistor,

E/In this Subgroup, the sample units subjected to the High-Temperature Operation
test shall be permitted to return to and be stabilized at room ambient tempera-

-
vure

prior to thelr being subjected to the Low-Temperature Uperation test.

E/Measurement(s) shall be made after thermal equilibrium has been reached at the

temperature specified.

16
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Test
Msthod
per Examination
MIL-STD- or Test Conditions LTPD Limits
750 Y . . Yon- Symbol Unit
 Subgroup 1 10 10
2066 Physical dimensions ——— - e - -—-
Subgroup 2 10 10
2026 Solderability - - - - oo - e -
1051 Temperature cycling Test Cond., C - (RO ——
1056 Thermal shock Tast Cond, A - e mme _—
(glass strain)
2006 Constant accelera- 20,000 G S ——— - -
tion (centrifugal). Orientations
11, Y2, 20
1021 Moisture resistance No initial con- ——- —ee ea= ——
ditioning
End-Point tests:
Per 3 see
L.3.2 herein)
Subgroun 3 10 10
S220Toup 2
L0066 Surge current i (surge)= -— ——— m—— ———
8 Adc
1.=200 mAdc
t=8 msec ea.
surge

10 surges (%
sine wave ea.)

tervals

17
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Table II. Group B inspection - (Cont'd).
est
HMethod
per Examination
MIL-STD- or Test Conditions LTPD Limits
750 hVA Non-TY TX Symbol Unit
Subgroup b 5
2/ Blocking life T,=+150°C T
oot
t=168_4 hrs
VFB!M-rated
value
ea. type
(aman 1 2
\OTT e
herein)
BEnd-Point tests:
Per Table IV (see
. 2 9 tmeeadew)
Uedel NBTELN)
.
Subgroup 5 10: A=1

1031 High-temperature life T, =+200°+3°C

(non-operating) +=340 hrs
Rgx=0

a/
e

End Point tests:

5e;~ Table 1V (_aee
4.3.2 herein)

b
(o]
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Table II, Oroup B inspection - (Cont'd).

Test
Method
per Examination
MIL-STD- or Test Conditions LTPD Limits
750 VY TWonTX TX Symbol Min Max  Unit
!
—- Operating life Test ciropit cme  eee ewe ———
and proce-
dure per
Fig. 5 here-
in
‘I‘A-+1OO°C
VFBXM=rated
value ea.

type (=es

1.3 herein)
I,=175 mAdc
End-Point tests:  © OL0 hrsid/

fer lables 1Y (ses

L4.3.2 herein)

ySee 3.4, L.2.1, 4.2.3, and 4.3.2 herein.
2/see .3.3 herein.
}/See Lk.2.4 herein.

19
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1
Table III, Group C inapection."/
Test
Method
per Examination
MIL-STD- or Test LTPD Limits
__150 Conditions  Won-TX TX Symbol ax _ Unit
Subgroup 1 10 10
2016 Shock Non-operating - coe  —e=a —
1500 G
S blows of 0,5
msec ea. in
orientations
T, Y2, 21
(total=15
blows)
2056 Vibration, variable -—- - ——— om- -——
frequency
End-Point tests:
Fer Table IV (see
4.3.2 herein)
&xbmg 2 15 15
1041 Salt atmosphere Y - —— o= ——
(corrosion)
Subgroup 3 15 15
2036 Terminal strength, Test Oond, E .- c—e  w—- ——
Lead fatigue

End-Point test..:

Seal (leak rate)

N
o
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4/
]
Table III. Group C inspection - (Cont'd) .~

Test
Method
per Exsmination Limits
MIL-STD- or Test LTPD
750 2. . . . Conditions Non-TX TX Symbol Min Max _ Unit
ek H 10N 10N
Subgroup i 10 10
4231 Exponential rate of TA-+125°C
of voltage risc Bias Cond. B;
(at high temp.): Rq=1 Kohm
C=0,005 uf
RL-10 ohms
Rep. rate=
€0 pps;
=60 He
Test duration=
15 sec.
2N3027, 2N3030 VAA'3O Vdc; vFBI 27 === Vde
dv/dt=sv/
usec
2N3028, 2N3031 V,,"60 Vde; Vepy Ok - Vde
dv/dt=3V/
2N3029, 2N3032 VAA-1OO Vdc; VFBX 0 e=- Vdc
dv/dt=2V/
usec =10
Subgroup S »10 —--
1931 Hi% -temperature life Tstg-+2oo§3°c cme mee mee wes
non-operating) £=1000 hrs
Reg =0
74
End-Point tests:
Fer Table 1V (see
L 2.9 harain)
G0 Jee 304 Oaaay
1

AlTSrNnaEIeIvY TDOr sUryace

EBOUNY (UM OSVICERS .

A EINTEUE O INres SVeNnLy SDacea CONTrasy ino COLOr OoLx &
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Tak’h ITJ-I. G‘—sn“ C msﬁc 48 AL .
Test
Method
per Examinagtion
MIL-STD- or Test LTPD limits
750 2/ Conditions Won-TY T3 Symbol Min Wax Unit
Sﬁbs roiiE 6 Ai10 -we
—— Operating life Test circuit ——— ——— e ——
and proce-
dure per
) I P <4
rapge
herein
T,=+100°C
me-rated
value
ea. type
(see 1.3
herein)
?-1 75 mAde
/

End-Point tests:
qu Table 1V (goa
L.3.2 herein)

1/See L.2.5 herein.

# See 3.4, i.2.1, U.2.3 and b.3.2 herein.

}/ Electrical rejects from the ssme lot under evaluation may be usad for this test.
l==’/See L.4.5 herein.

§/See L.2.4 herein.

Ny
N
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,209 IA.
_ YTOE ra
P A LI
.178
r ~ 1
.210
70 Notes:
edh Vv —a
s 1. The specified lead diemeter
s - ] l Base Seat applies {o the zone betveen
4 1R ) .050 and .250 from the base
?5;0 ” ” ” L— .030 Max. seat. Between .250 and end
ol u u U\ of lead a meximum of .02l is
.500 3 Leads .019 held. Ouiside of these zones
{ 0 0 i (hote 1) o016 © the lead diamcter is not
ote controlled.
A\ 2. Maximum diameter leads et &
.100—s /(, N gaging plane .054% +.001 -.000
/ A belov base seat to be within
(| .007 of their true locetion
Gate \é—i\t 050 \\/ relative to Max. width tedb end
S 50 1o the maximum .230 diameter
- .050
Cathode —\/ /\%‘—:l;\-f—i—d measured vith o gsuitahle gage.
/ 2\ \\\/ .100 When gage is not used, mcasure-
— - / (Note 2) ment wi1l be made at basc seat.
\ 30 YN T AN
Jge £3° \ \\ < /\i\/ N 3. Index te® for visual orienta-
e AR g s tion only
(Note ——‘),’ 7NN , —————<—¢—— AnoGde
3 /<\\ Note L) )\ ' L. Teb length t e 028 pinimum
) INIATE 70 -- .048 maximum, and will be
.0l N \UINVIE Uy 3
_:T:zo . / determined by sub tracting
M \ ,B diemeter A from dimension B.
\\\\<//, . All dimensions in inches.
6. Anode is intcrnally

Figure

connected to the case.

1 . Outline and dimensions.

N
A\



PRODUCTION INSPECTION LOTS

FORMED AFTER

1. Raw Material |pudl FINAL ASSEMBLY
2. Factory '] OPERATION
Processing (SEALING)
DA Gman

I 10Ts PROPOSED1 I

" n
l rvn

TX TYPES

|
|

INSPECTION TESTS

™
i\

(o3 nald

RIFY
LTPD
GROUP A
GROUP B

N rre

Uy

wn
Vo

C

1

REVIEW OF
GROUPS A,B,C
DATA
FOR ACCEPT
OR REJECT

—

—
100% PROCESS CONDITIONINGS r 5
1. High-temperature storage PREPARATION
2, Temp. cycling (thermal shock) FOR
3. Acceleration (centrifugal) DELIVERY
L. Hermetic-seal test(s)
100% POWER BURN-IN#
1. Meas'm't of specif’d paramit'rs [ REVTEW N7
2. Burn-in conditioning INSPECTION TESTS GROUPS A.B.C
3. Meas'm't of specif'd varam't'rs T0 VERIFY ' DATA’ ’
to determine delta (A) LTPD FOR ACCEPT
L, Ist svaluation ’ GROUP A OR REJECT
! GROUP B
{ GROUP C r
* Order of tests shall be as shown within block, PREP;?;TION
DELIVERY

Figure 2.

Flow chart for non-Tx and TX tyves.

N
£




-

13V
AC 3

LA
N

M

+20V LN 3
oc - I | ~\N L /2
L)

Cy == ’ TTNEZ T R
pe Rie !
g 100"
-

. T Ce L_J. s, DO

I O o purse generatar

“inmger iasut

c. Appresimete

Ot £110.5 to &S|
Q.ipf| 51050485

r—-o Syrc 1o scope

L

GND 41‘ D, \(’)H_—Y_\‘———o————'»——l‘c l 5 _I—Lvllv

1
1 ~

100 4 s0c puise trom

= Fise T Seipvi
Re T 100 prec owray

IS¢ ) S A £
ﬁl! ﬁ.l '-:-”E"!:. R.
~ %% 10K ilk I ! .
BV, ; “’:_:'__

}_ for ——l //< Mot recovered
e, -~——— /_.

o Ny
gg \ / TIME e
\ / CIRCUIT ZONDITIONA /o 24 L o P .l _ . N
(g == {owlitcn D1 sel 1n position A, for test)
—s-._——.I'e end OI_. B _Aann B _nrnAn A _INARTA [ oRr PPy v
clrcult R, eofy Ny 27i05L v, ST D M \c,, _\E)T: v'uulcl
sianents: R, =50 Re-27K D —INI763 St
. - - - t
—_— R, - 1000 Ry~ 1.8K D, - FD200 C.-.005p1
R.' 1K R‘o‘ 1K 04’FDZOO C. l//,
(See note b) R, - 10K R, - 470 D, - IN457A Q. -2N2854
Re-470 Re- 33K Q.- 2N656A
Ra—I0K

NOTES:

a. Guidance for testing procedure: on following vame(s).
b. Discussion of test circuit: on following nages.

Figure 3.

Forward Blocking Recovery Time test circuit and nrocediral details.
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A,

tfbr

Test Proeodure'

As the first step in the testing procedire, a pulise generator synced Irom
the test circuit as shown, delivers a 100-usec wide pulse, delayed from
the sync pulse by 100 usec, to the defined input point for turn-off of
the thyristor under test. ("Circuit Condition A" 111uatrated in the cir-
cuit diagram is the driven-orr mode of device operation.) A high-fre-

PUGReRa | | DR ma Ad bha bamd Aa_
qusncy UBCL“UBCUPU J-U “-Uu \‘U UUEUI'VU UIU l‘lUuU VUL\‘Q 01 was voshv o=

vice. Capacitor 01 sets the recovery-time range of the circuit (different
values of G, are employed to alter the recovery-time range of the circuit);
and potentiometer R, adjusts the rate of reapplication of forward blocking
voltage. i

The forward blocking recovery time is the time measured from the leading
edge of the turn-off pulse to the test device to the time when forward
blocking voltage is reapplied. Rh is adjusted to the point where th? de-
vice und:rnzea: ?urns off each time a turn-off pulse is delivered. {See
Pt ape wpei oy woavwey

t
for Test-Circuit Analysis:
EY T Al o ol eend e e ol el e all eV L b B Al Poemmecend WV anlrda~
te 4I1 U138 CLrCuUlvu, UI8 JFHELE U1 iy Ul respplLicavlion Ul 1lUurwalru UJAUUALIE
voltage (dv/dt) is directly proportional to the measured recovery time.
The exponential time constant equals 1.L times the forward blocking re-
covery time, which is identical to the many practical circuit applica-
tions where the anode is driven negative through a commutating capacitor.
(Mhd o dand adewand s 1'\.-'- Lmfelnmd s "-—‘ abdam Af $ha andd a’l 4'\";\ aff
\AA“B voo v DL‘UHLV wo &l“-&ll-l-ll u-buv.l.vu UL Vi G UN’VIIUL‘V&H UL ST VA L
wavaform for procise measurements of tfhy which is impossible to achieve
by capacitor substitution methods.)
2. With 54 in position 4 (see circuit diagram), the anode of the device under

tast is As-4w n naoatdva heo a currant soursa rasiltine in an instantananne
A 23 llﬂbn VAVD W A LA DIV OWVWUA VD ’ A QDOVA VA 6

reverse anode current (in which sweeps some of the stored charge out of
the device. Anode aupply voltage is applied through the contacts of a
mercury-vetted contact relay which switches back and forth at _pover line

am

lrequexlcyo All contvactus 01 mls re.l.ay are momenl’:arl.l.y snorted i@getnéf‘,
for an interval less than 1 milli nnnnnd twice ﬂur“ng anch line cvelae.

(This results in a 10% duty cycle which minimizes self heating in the de-
vice under test and provides much greater measurement accuracy than with
DC test methods.)

Fig. 3-(Cont'd).- tg,, test circuit and procedural details.
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3.

MIL-S-19500/419(EL)

Each time the contacts of the mercury relay close, a 10-microsecond wide
pulse is delivered through to the gate of the device under test, turn-
ing 1t on, and at the same t providing a trigger pulse to the pulse

generator. The pulse generstor suppliss 2 turn-off pulse after a dslay
of 100 microseconds. During this 100-microsecond period, the device un-
der test conducts forward current (iy) established by R, and the anode
supply-voltage (1 Ampere, as shown). This is sufficient time for steady-

state conduction to be established, and for D, to isolate the gate cir-

-r dhad madta tha hdae Banmddidd am £ L% S
wia

Jrpoy P S Py Py
cuit v R(x DO WS Wit UL&5 TONGLLA0Nl XIO0r wid webU Udvilo.

After the 100 microsecond .-delay pertod, the pulse generator delivers a
100-mjcrosec ond wide 11-volt turn-off pulse. This pulse is differenti-
ated by Cq, R,, and Rh’ and applied to the base of Q,, developing a 10-
wnld waalr --—}n-—.bl 2) semtrafacems cmeamoa el b D a\_- Py L W S )
VULV pOan SApvLiiGiiwialL wavysliOorm &Cross resisuvor n2. ine collecuors oI

Qq and Qp deliver a 2-ampere peak negative current through D), so that
at this terminal a net negative short-circuit of 1 ampere is applied to
the anode of the device under test. The test device will conduct this
reverse current for a period of time known as the reverse recovery time,
(or turn-off tims), during which some of the stored charge is swept out
of the device. The anode voltage will then drop to a negative value and
commence to go positive in an exponential manner as the negative current

source decays exponentially.,

wnen the anode voltage crosses zero (proceeding exponentially toward the
positive anode supply voltage), if the remaining stored charge is not suf-
ficiently dissipated the device will self-trigger and remain on until the
mercury relay contacts finallv open. Increasing will lengthen the ex-
ponentisl time constant until the device regaims its forward blocking ca-
pability. With R, adjusted to this point, the forward blocking recovery
time is measured krom the leading edge of the output pulse generator to
the time the anode voltage crosses zero. (See paragraph A2, above.)

Fig. 3 -« (Cont'd) .- Yfbr test circuit and procedural details. -§0qnj;jrdl.
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24V
¢ s r v..
R,
“ E ‘% Vaa0di
T } P v -
—t— Puise < O
< Generator
99 |
Pos input / \ouv 3 R,
trgger pulse Output pulse <
24Vecet
—_—0 Vax
. Vl
O, Rn I = ]
V. V..
BB - v s _J
e 35 = (%) ser ? ? ? L. L
IR l | A
iy B

3
? | J) é B DEVICE /
s T UNDER
I o |3 TEST
- !

—t-—0—

Legend of
circuit R, - 1K Re-27TK € - iyt
—— R; = 300, mon-lnductive  R,- 560 \.; = O iuf, ceromic
elements: Ry - 000, 2W Re- 1K, 2W Cy=-0ipf
—— R, - IK SCR,= AAIOO T, - 115V 10 24V Step-down tronsformer
R, - 1000 D,0,.04- INGSTA T, - 115V to 24V CT Step-down tronsformer

tpg (on) Test Frocedure:

1. With specified Vaas ip, and i.- initially established; connect a high

.............. YV @ lagli=

frequency oscilloscope vertical input to the I, monitor roint. The

width of the gate current pulse is then set to a valve that causes trig-

2. (See applicable waveform depiction on following page.) The waveform
shown for the I, monitor should be observed. The width of the gate cur-

rent pulse is then gradually reduced to the point where triggering no
ccurs. The pulse width at this point is the gate trigger-on

Fig. L. Gate Trigger-On Pulse Width test circuit and procedural details

>
PR N Y ~* R ) Ehm Ceormtsne mE Sheoecn Aoamitonmeoarmdr amem Shramm 1< mdmd 9m s dociiem An€E e DNDams wed e o
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Circuit Waveforms: tpg (on) Test

1 .
T 4 1 [}
3ov.___'__/__.‘ | /._{ 30V btk “
| | |
: 1 ' H !
> \ ! > !
;—
(o) f L 1 ) +
Vix Woveform vs Time (note 1) Vax Woveform vs Tume (note 3)
! ! ]
"V — = ——— —_————_ e
.'_ T = 1 "ny
1
>l I I ' ] >l
° i i i 1 0
T
V. Woveform va Time (note 1) V, Woveiorm vs Time (noie 3)
! |
. | i N °
e T Lk T o
. V' l/ X\
i '
| ' | \oo
IA-—-r————-_[——-—-—!-———-, A — W
i i i Y ] )
P 1 1 i ! 5 A A |
14 Woveform vs Time (notes | 82) ol 1,

1, Waveform vs Time (note 3)

o / \ / \ R NOTES | Woveforms observed o* test

po:nis @t 20msec time iine base
sync

2 Invertcd I,waveform as seen
across current viewing resistor Ry
3. Woveiorms observed ot test
pcints with exponded time Lose
synchronized from v, .

vAA

Va4 Wevetorm vs Time (note |}

Fig. b - (Cont'd).- t,, (on) test circuit and procedural details
L -]
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[
Lall

| R.

Ry
> R,

T,

o

Hv AC
60¢cps
Reguloted

]

Ur
L

Te
Ty

Ts

e

DEVICE
UNDER

R, TEST

~\J
o

Ts

Tar

{ .

L
My

B
clrcu

elements:

~20 K, 2w
-2 1. 5w
LR

D,.D, - INSAO

4115V AC Ad! Trans!
-1ISVAC Adj Trons{
*I5V 0140V Step-
up Transformer
115V to 6V Step
down Transformer
I15V1io12V Step
down Tronstormer
0250V Peak-Reod-
Ing Voltmeter
O-1ADC Ammeter
O-10V Pyoa-Reod-
ing Voitmeter

NOTES:

T. The above circuit provides for a mode of operation in which the thyristor
under test i1s subjected alternately to an 8-msec cartuction period and an
B-msec forward-blocking period.

PROCEDURAL DETAILS:

Under conformity with svecified test conditions:

The general procedural guidancesof Method 1036 in Standard MIL-STD-750

Transformer T, is adjusted to provide a peak secondary voltage from

T3 equal to the specified forward blocking voltage.

Transformer T, is adjusted so that the specified average rectified

forward current is read on meter M..

Transformer T; should ptrovide a l.n%imum of 5V, as read on meter M3,
g

for device triggering.

1'
apply.
2.
a.
b.
c'
Figure 5.

Boerating Life test circuit and procedural details.
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5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery.- Preparation for delivery and the inspection
of Preparation For Delivery shall be in accordance with Specification MIL-S-19500.

6. NOTES

6.1 Notes.- The notes included in Specificatiaon MileS5-19500, with the foliow-
ing additions or exceptions, are applicable to this specification.

6.2 Application guidance.-

Py

a. To insure proper equipment-circuit application, particular atten-
tion should be given to the differential control (blocking and
gate triggering) voltages pertinent to the individual thyristor

=¥ T TogoTT =

typee covered herein.

b. The thyristors covered herein are intended for single-sided cir-
cuit-board wire-in; when used in double-sided circuit-board ap-
plications where solder bridging might occur, a dielectric wash-
er or &ther standoff device to implement the wire-in of the

thyristor(s) should be considered.

6.3 Ordering data.-

a. Terminal-lead finish: See 3.3.3 herein.

% Tad dmmmandd ~ ad o ,
O. U= 1o poC Wil data: Ses Loeo

6.i Procurement of "TX" types.- See L.2.2 herein.

6.5 Quality assurance for “TX" types.- It is expected that where the perma-
nent lot record, maintained as required in hL.i.1 herein, begins to show a condit-

ion of failures in excess of the LTPD rate specified herein, or a condition of en-
tire-lot rejection (see L.L.6.L4 herein) is recorded, the Government procuring ac-
tivity will determine any additional monitoring controls and evaluation criteria

Ao hd e fhasmadm) mitaldder ammirm L e an_

needed to atitain restoration of the ptcubr.l.ucu \ucx Bl Quasaivy assurance i0r &=

6.6 Qualification.- With respect to products requiring qualification, awards

will be made only for such producta as have, prior to the time set for opening of
bids, been tested and approved for inclusion in Qualified Products List (QPL)-19500,
whether or not such products have actually been so limted by that date. Infonnation

pertaining to qualification of products cOVered by this specification should be re-
quested from the Commanding General, U. S. Armmy Electronics Command, Fort Monmouth,
New Jersey 07703, Attention: AMSEL-PP-EM-2.

Custodian: Preparing activity:

Army-EL Army-EL
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SPECIFICATION ANALYSIS SHEET a:g;e;‘"é’;:e":: No. 22-R255

INSTRUCTIONS: This sheet is to be filled out by personnel, either Government or contractor, involved in the
use of the specification in procurement of products for ultimate use by the Department of Defense. This sheet
is provided for obtaining information on the use of this specification which will insure that suitable products
cen be procured with 2 minimum amount of deluy and at the least cost. Comments and the return of this form
wiil be appreciated. Fold on lines on reverse siae, stapie in comer, and send to prepsring activity. Comments
and suggestions submitted on this form do not constitute or imply authorization to waive any portion of the
referenced document(s) or serve to amend contractual requirements.

SPECIFICAYTION MLIAS=L DWW/ QA /\&ds) AN Iilio AU \BURINVLLLY DLV LAl AL/ 22 abUs

TYPES 2N3027 THROUGH 2N3032, AND TX2N3027 THROUGH TX2N3032

ORG ANIZATION

CITY ANDO STATE CONTRACT NUMBER

MATERIAL PROCURED UNDER A

[C] OIRECT GOVERNMENT CONTRACT ] susconTRACT
). :ezTA)‘JJ\gEP'ART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCURE-

A. GIVE PARAGRAPH NUMBER AND WORDING.

8. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIS
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4
4
n
4
-

3. 1S THE SPECIFICATION RESTRICTIVE?

) ves (I ~C (I “yes’, in what way?)

specification. 11 there are additional papera,

SUBMITTED BY (Printed or typed name and ectivity - Optional) DATE

M\ FOrRM 4 A 26 REPLACES EDITION OF 1 OCT 64 WHICH MAY BE USED.

ESC-FM 1068-68
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