MIL-S-19500/425 (USAF)
23 Sept 1969
\

1. SCOPE
1.1 Scope. - This cpecification covers the detail requirements
for a PN, silicon, unijunction tramsistor. "The prefix "TIX" is used
on devices submitted to and passing the special process-conditioning,
testing, and screening tests specifie d in 4.5 through 4.5.8.1.
1.2 Physical dimensions. - See Figure 1.
1.3 Maximum ratings.
Py 1/
T T o I e 2/ Va2E Tstg
Ty = 25°C )
W mA (rms) | A(pk) Vdc °c
.300 50 1.5 30 -65 to +20Q

1/ Derate linearly 2.4 oW/°C for T, 25%¢.

2/ This value applies for a capacitor discharge through the
emitter-base-one dicde. The current must fall to 0.37A
within 3 ms and pulse-repetition rate must not exceed 10 pps.

1.4 Primarv electrical cﬁaracteristics.
V3231-3Vdc vBZBl 10Vde vEZBl- lOVch‘ESS. VEBZ--BOVdc VBZBI- 10vdc
b‘au--

I = 0 (see Pigure 5] IE' 50mAde | 10 [ Ig; = 0 IE = SOmAde
kQ Vdc vV (pk) nAdc mAdc

Minp, | Max.{ Min. | Max. Max. Min. Max. Min, Max.

6.0{8.5 | 0.72 | 0.80 3.0 1.0 -10 5 30
1/ Pulsed see 4.4.1 5  E—
TSC 59¢1 |
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SEATING PLANE
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¢ SEE NOTE 5
}
?‘!
(o)
DIMENSIONS T
LIR [_INCHES MILLIMETERS | B
MIN {MAX | MIN MAX | 8
A 1,209 (,230 (5,3 N
3 [, 178 |, 195 |8, 54 [E
C 1 170 1.210 | 4. 32 g,
. 500 | ee (12,70 P 7
E_{ -- 103l 1= 33437
¥ 1.0181.019 T .48 18,7
J .QZE 04 7 1,23 [ ]
X |.,036(,046 [ .§i 3. 37
T ee 1.030 | o= XY
v 1, 0707 Nor{ 1,80 Nom 4
N .0354 Nom{ U, ¥0 Nom 4
NOTES: ¢

1. Metric equivaleazs (to the nearest .0l mm) are given for gemeral informailicz czly
snd are based upon 1 inch = 25.4 mm,

Measured in the zome beyond .250 {6,

isasured in the zome .050{1.27 =)
0s

. Whan m-n-nv.d in a gaeinn~ nlane

of the transistor, maximum diameter lea ads shall be within
trus location relative to a maximum width tab,
within the outline of the maximum diameter lead tolerancs.

measuring method.
-1

35
e A
auu
4 It

BBpe=g pe—= S

gm) from the seating pias

ACA (L 1R cum) Lwvam Fha a "
oo \V o il SbWikd wesw o -
ggg €1.37 "__';33 pm) below the

o}
r
seating plane

.007 (.18 mm) of their
Smaller diameter laads shall fall
Figure 2 preferrad

[ eem mem 2211 L Lo 21T accmccasasad 6o oha nana
v SASETLWU Bilddid UE JLULBELUALL)Y LUVNLELLEW bW wue wabwe
6, Messurad from the maximunm diametar of the actual device.
7. All 3 leads,
r Phvsical dimensicns of transistor tvpe (TX and mon=Ti) 2N5421

-

£
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\UK{“’ J T—v— w— _—NOTE 3
g i "- ,a/H
DIMENSIONS bl !#.H“g

vtR T INcHEEs | MULIVMETERS| NOTZS u PN

AN | MAX T MIN MAX] ! i llegll 4
B_1.0325],0335 [, 8258 85007 4 J ' NN/
£B8, ,043 Nom 1.09 Nom 4
an | 23100 231818 887 8 880 t M |
gDy [ ,159 [.161 [4.04 | 4.00 % /P-”z W
$D; | 040 Nom 1,02 Nom |8 N T ) —{ s
E_| 099510052, 527 2,551 { | )
E | .0495 |, 0508 1.257 1.283 t
H [ ,145 1,185 1368 3,94 'Aoa
g |, 0470 |, 047511, 104 207 Tion -
Jy | -0235 |.0345| 507 . 623 |
K_|,000 J,011 { 229 [ 279
Ky .005 Nom . 147 Nom
L 1,372 1,378 19,45 . &0
Ly | .054 |.055 [1.37 .40
L2 . 043 Nom 1.09 Nom
Q_ ,040 Nom 1.02 Nom
Ql .123 0137 So_x: 3023

44, 90° M8 10° | == | ==
R 45° Nom prenpg—
Y 90° Nom preg——
NCOTES:

1. Metric equivalents (to the nearest .01 mm) are given for general informatien only and are
based upon 1 inch = 35,4 mm,

bl Tha fallamins aneines eacccdiiacs abhatl ha waad: Mhia dosdas halae ccae ccemad abo it b Soo_oa_

ae 44U AVIIVW HIG BAgULY PIVLTUII TN BREII DU UBSTU. 410 QUYICE DUy MMERSWT ¥ BNAll DE INIETICO
until its seating plane is . 125 (3.18 mm) +,010 (,254 mm) {rom the seating surface of the gage.
A force of 81,0 oz, shall then be appiied paraliel and symmetrical to the devics's eylindrical
axia, When examincd visually after the force application (the force need not be ramoved) the

scating plane of the device shall be seated aguinst the page, a
The usc of & pin straightener prior to inserticn in the gage is permisaidle.

A eanocar mavw ha vaad ta ahtaia tha 190 /8 18 cnmm) diwanss fonem ¢ha snme asad meaiae ba facza
7 BIrRUs R) UV WEVE WV WU HiT o 48V (Ve 4V LG WAREIILT JTVID WT BagT BERL JI0T 10 I0TCE
application, '

3. These surfaces to-be parallel and {n same plans withia +, 001 (, 038 mm),
4. Your holes.
§, Pressed in,

Figure 2. Gaze for lead and tab locatien for rransisczor twoes (TX and
nen-T0) 283431,

-3
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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 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 Compo-
neat Parts.
MIL-STD-750~Test Methods for Semiconductor Devices.

(Copies of specifications, standards, drawings, and publications re-
quired by suppliers in connection with specific procurement functiocns
should be obtained from the procuring activity or as directed by the
contracting officer.)

3. REQUIREMENTS
3.1 General. Requirements shall be in accordance with MIL-5-19500,

and as specified herein.

3.2 Abbreviations, symbols, and definitions. The abbreviations,
symbols, and definitions usegd herein are defined in MIL-S-19500, and
as follows: ' .

Igg (med) . . . . Modulated interbase current. The result-
ant base-two (B2) current for specified
values of emitter current and interbase

voltage. '
o I, « « « . Emitter current, rms.
ie + « + o Instantaneous emitter current (capacitor

discharge).

IEBZO + « « . Emitter reverse current (dvec.), base-orne (31)
open circuited.



nd™

Rp2

D
“BBO

VB2B1

VB2E

rv Fs
.ma:imum value of emitter current
‘the slope of the static emitter cha

Peak point emitter current. This is the
minimum value emitter current for which
the slope of the static emitter character=-
istic curve (see figure 3) is zero for a

- @pecified vaiue of interbase voltage.

[, . —
8..1.13 point emizter current. uis i

istic curve (see figure 3) is zero Eor a
specified value of interbase supply voltage
and base-two (B2) resistance.

{eta) Intrinmsic standoff ratio. This is
defined by the relationship:
n=Ve VD
VB2E1,

Resistance in series with the base~two (B2)
lead.

Interbase resistance. The resistance
measured between base-one (B8l) and base-
two (B2) with the emitter open circuited.

Interbase resistance

tane
clent. This is determin
ing formula:

= om
-0

Interbase voltaeca. (4.~ \ «

VT - e -y NS twey

~Y -
base-two (B2) to base-one (Bl)

Voltage (d.c.) from base~two (B2) to
emitter (E).

Emitter diode voltage, for intrinsic
standoff ratio test. (0.565 + 0.01 Vde

at 50 paAde, T, = 25°C.)

-s-
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. = « Voltage (4
(-4 A}

) + JER .c.) from irtrtor o hagco=ans/R1)
SEB1 s & = =) eaT= v——-— - v weaowTVawe \ \waes

(sat) . + » Emitter saturation voltage. The resultant
d.c. voltage measured between the emitter
and base-one (Bl) for specified values of
emitter current and interbase voltage.

EBl

."VOBI « ¢« « Basewone (Bl) peak pulse voltage, The base-
one (731\ npak nn'lqp vol tage is defined as
lhown in figure 10. This parameter is a

-- relative indicator of the peak emitter cur-
rent available for use in firing circuits.

VP « « + Peak point emitter voltage, The voltage
from emitter to base-one (Bl) when the
peak point emitter current flows for a speci=
fied value of interbase voltage.
3.3 Symbol. The graphic symbol for the unijunction transistor

shall be as shown in figure 4.

3.4 Design, construction, and physical dimensions. Transistors
shall be of the design, comstructionm, and physical dimensions shown
an f£igure 1.

3.4.1 Lead arrangement. The lead arrangement shall be as follows
(see Figure 1): Lead 1 - emitter (E); Lead 2 - base-ome (Bl); Lead 3 -
omit; Lead 4 - base-two (B2).

4,2 Lead Material and finish., Lead material and finish shall be
old-plated Kovar. (leads may be tin-coated if specified in the com-

Fo b o
b- v

rt0Q W
4]

3.5 Performance characteristics. Performance characteristics shall
be as specified in Tables I, II, and III and as follows:

5.1 Process-conditioning, testing, and screening_for‘"TX" types.

3.
Pr ocess-conditioning, testing, and screening for the "IX" types shall
be as specified im 4.5.

3.6 Marking. The following marking specified in MIL-S-19500 mav
be omitted from the body of the transistor at the option of the manu-

facturer.

a) Country of origin.
b) Manufacturer's identificationm.

-6~



3.6.1 FTX" marking. ©Davices in accordance with the "TX" require-
P A - ] ”

ments shail imciuae the additional marking "TX" preceding the type
dand mnatrd an

UEOABHG LV

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in
accordance 'with MIL-5-19500, and as gpecified herein.

4.2 Qualification imspecticn. Qualification inspection shall
consist ©f the examinarions and tests specified in Tables I, II,
and III.

4.2.1 Qualification testing. The non-IX types shall be used for
qualification testing. Upon request to the quaiifying activicy,
qualification will be extended to inciude the TX type of the device.

4.3 Quality conformance inspection. Quality conformance inspec-
eicn shall consist of Groups A; B, and C inspection. When speci-
field in the contract or order. one copy of the quality conformance

inspection data, pertinent to the device inspection lot, shall be

supplied with each shipment by the device manufacturer.

4.3.1 Group A inspection. Group A in
examinations and tests speca.s.u:c in

L
1]
n
[a}
M
8]
=]
<]
g
[
[
n
O
Hu
w
o
Q
Hn
(ald
ol
m

4.3.2 Group B inmspection. Group B imspection shall consist of the
examinations and tests specified in Table II.

4.3.3 Group C inspection. Group C imspection shall comnsist of the
examinations and tests specified in Table III. This inspection shall
be conducted on the initial lot, and thereafter every 6 months during

—— e A A

prouuc ti0n.

4.3.4 Group B and Group C life-test samples. Samples that have been

"subjected to Group B, 340 hour life-test, may be continued on test t2

1,000 hours in order to satisfy group C life-test requirements. These
samples shall be predesignated, and shall remain subjected to the
Group C, 1,000 hour acceptance evaluation after they have passed the
group B, 340-hour acceptance criteria. The cumulative total of fail-
ures found during 340-hour test and during the subsequent interval up

to 1,000 hours shall be computed for 1,000 hour acceptance criteria,
£.3.3

(&)
ee

m

4.4 Methods of examination and test. Methods of examination and
test shall be as specified in Tables I, II and III, and as follows:

-7-



4,4,1 ©Pulse measurements. Conditions for pulse measurements shall
be.as specified in section 4 of MIL-STD-750.

4.4.2 Interbase resistance., The specified interbd
Tables I, 1I, and IV) is applied and the correspon
measured for the emitter open circuited.

4;4=3 Intrinsic standoff ratio. Either of ﬁhe two alternmate methods
below may be used at the option of the manufacturer.

4.4.3.1 Method a. The eircuit of Figure 5a shall be used for this

measurement. The specified interbase voltage (see Tables I,II, and
IV) shall be 8pp11ec and the variable resistor shall be adjusted to
obtain a @ull. Eta is then read directly from the calibration of the
variable resistor. The equation below shall be used to calibrate the
variable resistor.

Vp -¥p

-
VR2B1

4.4.3.2 Method b. The circuit of figure 5b or a suitable equivalent
shall be used for this measurement. Switch S is closed, applying the
specified Vgop; (see Tablie I,I1,and IV)and causing the unijunction to
fire The voltage acrosss the 100 K ohm resistor, Vg is measured and

.
— P - - o
N Tatio is cumpu»cu as follows:

Vn VP—-vh L = == s -
w = 0,565 Vdc at 50 pAdce and
n. - D
VB2B1 Ve2R1 T, =25°C)
L.L. 4 Modulated interbase current and emitter saturation voltage.

The specified values (see table I) of interbase voltage and emitter
current are applied. The base-two (B2) current is measured as the

modulated interbase current. The emitter to base-one (Bl) voltage

is measured as the emitter saturation voltage. The test circuit of
Figure 6 may be used to measure these parameters.

- _ _ — P A A oooa PN ey . G a— - -~ - - s
4.4,5 Peak Point emitter current. This parameter shall be measured
in the circuit of figure 7 or a suitable equivalent., The varisble
resistor is adjusted to apply a low resistance between the emitter and

1o e

base-one (Bl). The specified Vp2p1 (see table I) is applied and the
resistance between the emitter and base-one (Bl) is increased until
transistor fires as determined by oscillation of Ig . Peak point
emitter current is the maximum value of Ip just prior to oscillation.
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J LA 4 r_. 1Y __ m—md s memd M s accoses e o Poee b cacmad £ 3 4L __ _
§.4.0 valley point emitter current. TFor theée specifiled interbase
asnnly waltana (cas ahl1e T) and hacamtwn (R?) woeieransa +tha
SuUpPpLYy Calages (S<o table .l) &8ng Dbase=-twe (BZ) resistance the

emitter current corresponding to the valley point operating condi-~
tion is measured. The test circuit of figure 8, or suitable equi-
valent, shall be used for this measurement. The specified inter-
base supply voltage, Vgp , and base-two (B2) series resistance shall
be applied. R; shall be of sufficient value to adequately comtrol
the emitter current. The bilas voltage shall be gradually increased

= A

o

until the device fires and then shall be varied to obtain a minimum
wratia AF U__ . Tha T AanrvoenAandAdne A thidae mdrndmism walwea AFf —— =
V Ghde S ' 'EBl . - bttw -L \pv-.v-rvuu‘ub - hddewd Abbodn b oo bdd dbdd VEd W A2 EBl
is the I., of the device under test.

4.4,7 Emitter reverse current. This test shall be conducted in
accordance with method 3036 of MIL-STD-750 except that the words and
symbols, collector (C), base (B), and emitter (E) shall be replaced
with base-two (BZ), emitter (E), and base-one (Bi), respectively.

4,4.8 Interbase resistance temperature coefficient., The interbase
resistance temperature coefficient shall be determined by measuring

the interbase resistance in accordance with paragraph 4. 4 2 at the
specified temperature and computing the temperature coefficient by
the following formula'

L)

1002

l_ (Rgpo @ 25°C) J T1 -T2

4.4.9 Resigtance to solvents. Transistors shall be subjected to
tests in accordance with Method 215 of MIL-STD-202. The following
details shall apply:

fa\ A11 awmann ~f tha teanadatbtae hade wrhawa manlbdunsr hae haanm
\&J Srhde b GO W 1293 P - - R opy VWl y Wiled © WG L Mub Maa Ve
applied shall be brushed.

(b) After subjection to the tests there shall be no evidence of
mechanical damage to the device, and, markings shall have
.remained legible.



TABLE 1I. Group A inspection
AT AT AR MIL-STD-750 LTPD 1 IMITS
EXAMINATION bt S ———
" ©OR NON SYMROL MIN. | MAX. | UNIT
rem METHOD DETAILS  [1x_lTx . | MAX,
Subgroup 1 10 5
{ Visual and 2071 —— — - -
mechanical
examination
Cuhoraun 2 5 2
Subgroup 2
Intrinsic -_— Vg2r1=10Vde n 0.72 | 0.80 | ==
standoff 3 .
ratio (see 4.4.3)
L JUUEPNpER W ——— ! - TUAA ) - RN [4 Q g Lahme
dlllELVUESCE YB2EB1l A ASI~F1 SBEBO ~ e NV LMBLS
resistarmnce "0
(see 4.4.2)
Subgroup 3 5 3
Modulated — Vg2p1=10Vde Igo (mod) 5 30 mAdc
inrerbase (see 4,4.4)
current IE =50mAdc
Blaand fana
& WADCA \oce
4.4.1)
Emicter ——
saturation Vgor1™10Vde Ven1 (sat) - 3 Ivdce
vultage (see 4.4.4)
Ip=50mAde
Pulsed (see
4.4.1)
Emitter 3036 Bias Cond.D IgB20 == =10 jmAdc
reverse (see 4.4.7)
current Vgga = =30Vdg
LBl = O

-10-
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TARLE I Group A inspection - Cont'd
ey sarvas s T ALY MTT CTN-750 LTPD LIMITS
MLNI‘.LLUN Adhdedd & ddT I o
CR ' NON STMROL MIN MAX,| UNIT
TEST METHOD DETAILS ™ | T . .
Subgroup 4 10 |5
Valley point |——— Vg = 20Vdc Iy 2 mAdc
current R32 = 100ohms
Peak point — VB2B1=25Vdc Ip -— 0.4 juAdc
emitter (see 4.4.5)
current
Base-one ——— ngBL-AVdc vQBl 1 - Vdc
peak pulse (see 4.4.5)
voltage See figure
10
Cishneasce K 1] 1N g
ouvﬁa b - a w -
Interbase — Vpop1=3Vde apEno 0.4 0.8 |Z2/°C
resistance 1. =0
temperature ,E,, Do
coefficient \8eeé 4.4.0)
T . - 1AN°AH
:Ll =  AVV v
T2 = =£5°C
Bigh
temperature T, = +125.C
operation: a ) 7
Emitter 3036 Bias Cond.D IgB20 - -1 |uAdc
reverse (see 4.4,7)
current Vgp2 = -30Vde
. Ip1 0

w11~
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TABLE II. Group B inspection
EXAMINATION MIL-STD-750 LTPD SYMBOL LIMITS UNIT
o . WOR
TEST METHOD DETAILS x| % MIN. |MAX.
Subgroup 1 20 |20
Physical 2066 See Figure 1 | e |- |- | e——
dimensiouns
Subgroup 2 15 {15
Solderability| 2026 Omit Aging —— — ] —_—— | —
Thermal shock|1051 Test Cond. C — — —— ——
(temperature except temp.=
10 eycles,
tize at texp-
erature ex-
tremes = 15
minutes min,
Thermal shock|1056  |Test Cond. A | ——— cem | wmn | o
-7
Seal (Leak 1071 Test Cond. H — -—= |5x10 atm
rate) for fine ce/sed
leaks; Test
Cond. C, D,
or F for
gross leaks.
Moisture 1021 ' ——
resistance | — - A-— :
End Points:
Emitter 3036 Bias Cond. D. 15320 — -10 nAdc
reverse (see 4.4.7)
current VE32 = =30Vdc
1., =0
DL

-]l2=-
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TABLE II. ‘Group B inspection (Cont.)
EXAMINATION MIL-STD-750 LTPD LDMITS
OR 1 nomicee  PON| | STMBOL T
ST berEop | pETATLS PR I MIN. | Max.
Sﬁb oup 2
(Continued)
Interbase —— Vaor1 =3Vdc Rezo 6.0 | 8.5 [kohms
resistance Ig = 0 T
(See 4.403)
Intrinsic —— VBzBl-IOVdc
standoff (see 4.4.3) n 0.72 ] 0.80 b=—-
ratio
Subgroup 3 15 55
Shock 201¢ Nenoperat- ——
ing; 15006
for 0.5 !
msec; 5 5
blows in
each orien~
tation; X3 ,
Yl. YZ’ zl
Vibration 2056 —
variable
frequency
Constant 2006 10,000 G 4in
acceleration each orien= -
. tatiom: X,
1.,Y¥., Z
1’%2r 4
End Points: —
(same as for
sub-group 2)
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\
TABLE II. . Group B inspection - Cont'd
EXAMINATION MIL-STD-750 LTPD LIMITS
ot NON SYMBOL UNIT
TEST METHOD DETAILS b | TX vIxn. | Max.
Cuboroun 4 15 15
Terminal 2036 Test Cond. — N e
trength E.
(lead
fatigue)
Seal (leak- | 1071 Test Cond. _— — I5x107’| atm
rate) H. cc/sed
Bubgroup 5 LS | 15
Salt atmos+ 1041 — - -— ——
Ehere (corro-
4 e )
ra-uu./
End Points
[(same as (same as for
Fubgroup 2)
Subgroup & 15 =7
Eigh tempera- | 1032 r,tg-+200'c — -_— | - |-
rure life
(nonoperating) time = 340
(non-TX types) hours (see
f‘ogoé)
High tempera- | 1031 [ . =+200°C
ER9-3
ture Life
(nonoperating)
(TX types only)
Tnd Points:
Fmitter re- 3036 Bias cond., D IEBZO - | =20 nadce
verse current (see 4.4.7) -
gEB-—BOVdc
2R = O

“14=




in figure 9

TABLE II. Group B inspection Cont'd
MIL-STD-750 LTPD LIMITS
: LXA}%NATION 'JrNON SYMBOL - MAX UNIT
R N. L]
reT METEOD DETAILS TX | TX
Pubgroup 6
Pont 'd)
Interbase w—= | Vgpopy =3Vdc Rppo 5.4 | 9.4 Kohms
resistance T
Ip = 0
(see 4.4.2)
Intrinaic stand == v =10Vdc n 0.65 10.88 | ==~
bff ratio }%gl, ;7 an
(BEE K .%.9)
Bubgroup 7 10 | A=5
ﬁ:eady state 1027 | T, =25°C — — | e | -
pperation life ip = 4]
(non-TX types) time = 340
hours, (see
4.3.4)
acennne R .
FE=A A L I -'B‘
< 12,800 &
V.. bper
. g F
formula showq
in figure 9
Eteady state 1026 | T, = 25°C — —_— e
pperation lifel Ip =0
(TX types omly)
950095352
<12,600 &
VBB petT
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TABLE II1I. Group C inspection
r-—-INATION MIL-STD-750 LIFD 1LIMTTS
OR NON STHBOL UNIT
TEST METHOD DETAILS e | o N MAY
PU. & i X I Y A 1YYV 'Y
Subgroup 1 115 | 15
arometric 1001 Normal moung- —
ressure (re= ing;pressurq
uced alti- =8 % 2gmHg
ude operation) for 60 sec-
onds min.
heasurement
uring test:
Emitter re- 3036 Bias cond.C Irn20 —— ~10 nAdc
verse current (see 4.4.7)
VB2r =30Vdc
IBl =()
Subgroup 2 15
Bigh tempera— 1032 Tstg #200‘( —enuner ——— PV, -
ture life (see 4.3.4)
(nonoperating)
(non-TX types)
:End Points:
(same as for
c‘ikb,ﬁ‘l“ ‘
Group B)
Subgroup 3 15
Steady state 1027 Ty, = 25°C — — | e | -
operation 1ifg Ip=0
{(noo=TX types) :
9500951@2
<12.6000 °
Vpp PeT”
fotmula -
., shown in
Figure 9

W ww wwmaraw vy w e
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TARLE III, GROUP € iuspection Cont'd
»
MIL-STD~750 LTPD Ta
EXAMINATION = @;———- STHBOL LIAT UNTT
Tttt T TO0R_ . | MAX.
. ’ TEST METEOD | DETATLS L2, MIN. | MAX.
Subgroup 3
. (Cont'd)
£od Points
(same as for
- Subgroup 6,
Group B)
Sﬁbgfﬁﬁ? & lo 10
Thermal 1051 [Test Comd.C
shock (tem- except_temp=
perature +175 13 °c,
eycling) - 25 cycles;
Time at temp-
erature ex-
7 tremes = 15
g minutas mini-
mum.,
Total .test
time =72 hr.
max.
End Points:
Same aa for
subgroup 2, -’
Gr. B.
Subgroup 5 0 |10
Registance t¢ ——— [MIL-STD~202 — — — ] ——
solvents Method 215
(oaa /. J 0OY
\PSE e e
-17-



MIL-S-19500/425(USAF)
EMITTER=BASE=CONE VOLTAGE
' ve
vr-:_nlql' EMITTER CURRENT
v - e anl e ow
P /N
I/ 1\
! ! \
A\
"7 (ga:) - == ====L== EE R T I I S /
EB ) AN 1
VWommefeeeepeey—
{ ' 1 1 -—
1, I, I,
& v £
FIGURE 3. Unijunction transistor static emitter
characteristic cuzve.
LEAD 4
e Q@ BASE-TWO (B2)
BITIER O\
LEAD 1 (:i‘*‘ ) :
/|
~— & BASE-ONE (B1)
LEAD 3
FIGURE 4. Graphic symbol for the unijunction tramsistor.

-18-
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1
T ] (v...) |voltage
L

\;‘r// Source
. -0 1"£dBl . | | 7 -
| !

— = .*
I 100V ——
- T+ | !
NOTES:
1. Rl - Calibrated helipot (n).
2. Voltage scurce wmust have less than 10mV ripple (peak to peak).
3. D1 - Sildcon dicde, forward voltage of .490 ¢+ .010 volts at forward
current of 50uAdc and a reverse leakage of less than luAdc at 20 volts,

FIGURE 5Sa. Intrinsi;_gtgg§off ratio test circuit. (Alternmate A).

4
I 3,
St P
Dl B2 |+
. 1 | o
LT T 7 Go) e
(n \ 2100&1‘1 -:1.0,ufd-,L Bl \r/ 7 —
B/ % 7 '}“ Q. 1ufd JI

NOTES:

1. Voltage source must have less than 10mV ripple (peak to peak),
and be readily controllable to leas than 10mV.
2. Dl - Silicom diode, forward voltage of .490 + .010 volts at forward

of 5CuAdc and a reverse leakage of less than 1 pAdc at 20 volts.

FIGURE 5b. Intrinsic standoff ratio test circuit. (Altermate B).
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1L
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+ N’ J | $+
Current _l_ 1 [J\ Voltage
Susnly Source

FICUREZ 6 Modulated {ncterbase current and emitter

saturation voltage circuit.

BOTES: ,
1. SOOK pot must bs noiseless to prevent false triggering.
2. #—Voltage source vith less than 1 aV peak to peak ripple.

FICTEE 7, DPask moint

N FW‘@T\Q @D Souree

# 3, chosen to limit currest to.a safe value.

YIGURE 8. Valle int emitter current circuit.
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1
‘E B2 _ Vas
N

Bl

12,000 4+ Rnp2

and 12,600 ohms. Preferred

value 12,000 ohms.

RBZ shall be chosen by the manufacturer between the specified

values.

The vBB to be used shall then be calculated.

Extreme

caution must be exercised to insure that excessive base to base

transient voltages do not cause thermal runaway.

FIGURE 9.

Life test eircuit.

MM

A L.
/ \1 *0B1

+

~
i)
Q.

0

FIGURE 10.

L, Oscilloscope

Base-one (Bl) peak pulse voltage test circui:.
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4,5 Process-conditioning, testing, and screening for TX types, The

procedure for process-conditioning, testing, and screening shall be

in accordance with 4.5.1 through 4.5.8.1 and Figure 11 Process~

conditioning shall be conducte i
1 9

al

sion of the

s

ot

En -
[ 2N o

o
o 3

.opticn of the mamuf

cess~-conditioning a

4.5.1 Quality assurance (lot verification). Quality assurance shall
keep lot records for three years minimum, monitor for compliance to
the prescribed procedures, and observe that satisfactory manufact-
uring conditions and records on lots are maintained for these devices.

The records shall be available for review by the custowmer at all
times. The gquality sssurance monitoring shall include; but not be
limited to:. process-—conditioning, testing, and screeninz. (The con-

ditioning and screening tests performed as standard productlon tests
need not be repeated when these are predesignated and acceptable to
the Government as being equal to or more severe than the tests speci-
fied herein).

=

5

(o 2 N ]

High-temperature storage. All devices shall be stored for at
24 houre at a2 mindimum rg_Perag_rg (TA\ of 200° C.

4.5.3 Thermal shock (temperature cycling). All devices shall be sub-
jected to thermal shock (temperature cycling) in accordance with MIL-
STD-750, Method 1051, Test Condition C, except that 10 cycles shall
be continuously performed and the time at the temperature extremes
shall be 15 minutes, minimum.

4 Acceleration. All devices shall be subjected to acceleration

in accordance with MIL=-STD-750, Method 2006, with the following
exceptions: The test shall be performed one time in the Y; orienta-

tion only at a peak level of 20,000 G minimum. The one minute hold

requirement shall not apply. '

4.5
tes

m e
r e

4.5.5 Hermetic seal tests. All devices shall be subjected to hermet-
ic seal tests (fime leak followed by gross leak) with test conditicens
ag specified in 4.5.5.1 and 4.5.5.2. Failed devices from either test
shall be removed from-the lot.

4:5.5.1 Pine~-leak test. All devices shall be fine-leak tested in
accordance with MIL-STD-750, Method 1071, Test_Condition H; except the
leak rate rejection criterion shall be 5 X 10-7 cubic centimeters of
helium per second when measured at a differential pressure of omne
atmosphere.

4.5.5.2 Gross leak test. All devices shall be tested for gross-leaks
in accordance with MIL-STD-750, Method 1071, Test Condition D or f.
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' 4.5.6 Pre Burn-in tests, The parameters Ipg,, » Rppo » and n of
Table IV shall be measured and the data recorded for all devices in
eha YTas A1Y Aawwdrne ahall ha "\QﬂA"AA or dAanesed £i1 1 ~t el
it RSN SY ) Edde o e vVhaewod SO Ad LA RN el b &U‘;MB&L&‘;U §Ubll bllﬂ‘- Lu:

delta end points can be determined after the burn-in test. All de-
vices which fail to meet these requirements shall be removed from

the lot and the quantity removed shall be noted on the lot history.

“IABLE IV.  Burn~In test measurements
[ ]
' MIL-STD-750
EXAMINATION — UNLT
ot METHOD DETAILS MIN. | Max,
Emitter reverse 3g1g Bias cond, D, Igpoo | — | -10 | mAde
current (see 4.4.7) £
VEBz--30Vdc
LBl = ,U
¢
e Interbase —— Vg2p1 =3Vde Rzazpo 6 8.5 |Kohms
resistance T =N
Ip=0
(see 4.4.2)
Intrinsic — Vgopp™10Vdc n 0.72| 0.80| w==-
tandoff :
s (aee 4.4.3)
ratio N

Vel
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4.5.7 Burn-in test, All devices shall be operated for 168 hours
minimum under the following conditions:

4.5.8 Post burn-in tests. The parameters IER20 RBBRO, &nd n of
Table IV shall be retested after burn-in and the data recorded for
all devices in the lot. The parameters measured shall not have
changed during the burn-in test from the initial value by more than

Al o e A LL A i = £_17
L€ Bpecllied amount 83 10L10wWS e

Alwnan = 100 percent or S nancamperes,; whichever ie greater.
RLDLU - L -~ = r ’ -~ e ms==s

ARBBO = +20 percent.

An = 410 percent.
i & Q 1 TDiewrmaden tansr fadluwran (feanvwanndmn) AT1Y Qdaeed nam ohae acvannd
oS e Ve A AIND & bl PRy (S 29 A QddWdl. O \ Db STl dbd J e N i WEVLLES Siia L cALEEU
the delta (A) limits of 4.5.8 or the limirs of Table IV after burn-
in, shall be removed from the inspection lot and the quantity re-

moved shall be noted on the lot history. If the quantity removed
after burn-in should exceed 10 percent of the total inspection lot
on the burn-in tests, then the entire lot shall be unacceptable for
TX types.

TROGASTIUR IRSTECTAOR LOTS LTS TR LMESITTICE TEST .‘.m;;' [ -
vIYrY GRO
Lobew mcertel o U STy bl o L™ T L B e st
JOPERATION e GRS 3 OR RRIECT
1. factory
Proscssing (STALING) GROU? C
v
1078 raoroso PRIPARATION
= . R
= or
IS DELIVERY
[
. |
1001 FR0CZis CONDITIONING * 1001 POVER BURN-IN ® IRSPECTION XZViDd Or
. TESTS TO CaoUrs A, 5, C
1. Righ-tomp. storage 1. Msesuremsnt of speciiied VERIFY ol DATA FOR
parameters  __ — GACUP A {ACCEPT OB
3. Teap. Cycling (therwmal 2. baxrm-in Q0?3 XL
shock) 3. Messurvesnt of epecified GROUP_C
3. acceleration (centrifugal paraseter to deterwine &
. dalta (&)
4. Bermetic-seel test (a) &, Lot evalmtion PREPARATION
- — Foa
. DEIVERY

*ORDER OF TEE -TESTS IN THE BLOCKS SEALL BE PERFORMED AS SEOWN
FIGURE 11. Order of procedure diagram for TX types.
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S. PREPARATION FOR DELIVERY

5.1 ‘Preparation for delivery. S
6, NOTES
6.1 Notes. The notes specified in

. this specification.

6.2 Ordering data.
a) Lead finish 4f other than
b) Inspection data (see 4.3)
6.3

Rome Air Development Center, Attn:
New York 13440; however,

MIL-S-19500/425(USAF)’

The activity responsible for the Qualified Products List is

ERB, Griffiss Air Force Base,

information pertaining to the qualification

of products may be obtained from the Defense Electronics Supply
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Review activities:

Air Forece - 11, 85
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Preparing activity:

Air Force - 17
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