MIL-S-19500/415(USAF)
10 July 1969

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, NPN, SILICON, HIGH-POWER

TYPES JAN2N2812, JANTXZN2812, JAN2N2814 AND JANTX2N2814

1.1 Scope. This specification covers the detail requirements for NPN, silicon, high-power
transistors. The prefix '"TX" is used on devices submitted to and passing the special process-
conditioning, testing, and screening as specified in 4.5 through 4.5.9.1.

1.2 Physical dimensions. See figure 1 (TO-51).
1.3 Maximum r 8
| bm 1/ D 2/ f B
&P = &) - ‘
Type ! . . !
| TA=25°C | Tc = 100°C | VcBo | VEBO |VCEO | Ic | B Tc |
2 W Ve | Vee | Vde | ade | °C |
2N2812 f 4.0 50 80 8.0 80 10 | 2.0 | -65t0o+200 |
2N2814 | 4.0 50 120 | 8.0 i 10 | 2.0 | -65t0 +200
i E i |
1/ Derate linearly at 22.8 mW,°C for T4 > 25°C.
2/ Derate linearly at 0.5 W/°C for T¢ > 100°C.
1.4 Primary electrical characteristics.
|  Vpg(sat) VCE(sat) | Cobo hFE | be |
'Limit | 63.¢c | Ic=5.0Adc | IC = 5.0 Ade ' VCB = 10 Vde | VCE = 5.0 Vdc| VCoE = 10 Vde
| IB=0.5Ade | Ig=0.5Ade | Ig=0 l1c=5.0Adec !Ic = 1.0 Ade
! | 100kHz < {< 1 MHz | [ = 10 MHz
- T + :
c/w ! Vde | Vde pt ! ;
. i | i
Min | --- ‘ --- 40 ! 1.5
Max | 2.0 1.2 0.5 350 120 7.0
r T T ) ! i Switchi i
; hFE | hFE | hFE | Switching time
Limit l VCE =5.0Vde | VCE =5.0 Vdc ! VCE = 5.0 Vde |
L i Ic=1.0Ade | Ic= 10Ade I Ic = 10 mAde ton ts if ;
; ‘ | ! nsec | nsee ' nsec f
| i . | ; .
Min | 50 ' 15 10 R s e !
Max | :

150 350 ' 1000 | 200

FSC 5961
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MIL-5-19500/413(USAF)

2. APPLICABLE DOCUMENTS

2.1 The {ollowing 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

MIL-5-19500 - Semiconductor Devices, General Specification for.
STANDARDS

RETY TP A T

Niliud LAY

MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.

MIL-STD-750 - Test Methods for Semiconductor Devices.
(Copies of specitications, standards, drawings, and publications required by suppliers in
connection with specific procurement functions should be obtained from the procuring activity
or as directed by the contracting officer. )

3. QUIREMENTS
3.1 General. Requirements shall be in accordance with MIL-S-19500, and as specified herein.
3.2 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions

u36d nerein & celrmed i MIL 5-19500.

3.3 Design. construction, and physic: jl( dimensions. Transistors shall be of the design, con-

struction, and physical dimensions shown on figure 1

3.5 Marking. The following mariing specified in MIL-5-19500 mav be omitted from the body
of the transistor at the option of the manufacturer:
(a) Country of origin.
(b) Manufacturer's identification.
3.5.1 "TX" marking. Devices in accordance with the "TX" requirements shall include the

marking "JANTX' preceding the type designation.

4. QUALITY ASSURANCE PROVISIONS

. - Al MU RANLS RUVY IR

Sampling and inspection. Sampling and inspection shall be in accordance with MIL-5-18500,
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4.2 1 Qualification testing. The non- TX types shall be used for qualification testing. (Upon
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MIL-S-19500/415(USATF)
+ -28-UNF-24
_ (MODIFED) \
S PITCHOA T : "'—T' ]
(SEE NO_TE 9) : ! : ~ A DIMENSIONS J A !
1 . I ! 0 | LTR | —_INCHES MILLIMETEDS | o
1 MmiN [ omax | i T omax 51
p [_\ S A /. T v A .422 '4-‘-5 19.72 u..‘.é !
I o T B | B | 325 | 460 | 826 [il.68
64 | | ' [y C | .640 | 875 | 1626 [22.23 | %
N~ 1 ]4~ -~ L ] 072 l.ll.9 .13 71
u U Jll u E | 005 [ 15 [ 241 | 282 {1
iy ! F I3 R I
2 0 el 1 G 090 [ 150 | 229 | 381 ]
RN H | 570 | 610 [1448 |15.49 |
F et 1 {IN—0-01a 11 340 ] a1 | eee 11058
| L_4 “ € K | 667 | 687 | 16.94 | 17.45
1 ; L] .00 213 | 432 | 341 [ 3.
' M [ .bIU | b8/ | 1535 [L/.43 i
--m-oim : N 200 561
..... i 01 220 | 249 | 559 | 632 | .
= H- i’“‘"ﬁ Pl [ 0% 29 | .
}-—V-J—e.-i ’
'-EJ. L —;—
* ' ; *“““-e Adng
ZZ l Tty g
TN 2258 | 576
i R’y
Xong -

COLLECTOR—/ :_ EMITTER

(SEE NOTE 2)
\_gase
NOTES:
1. Metiic eomva!ents (to the nearest .01 utn) are gwen for general
information oniy and are based upen 1 iach = 23.4 W,
2. The coliector shall be electrically comected to the case.
3. Lead spacing measured at seat only.
4. Position of leads in relation to hex is not controlled
5. Maximum recommended mounting torque” 2?0 in-lb.
6. All three l2ads.
7. Two ieads. {Base and emilter).
2. All three tocations.
9, Threads in accordance #ith Handbook H28.
FIGURE L. Foysical simenzicns of garsistor types SANIN2ELD, JANTAINGGal, canneinedis dud cmon s adnces Tooil .

(]
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MIL-5-19500/415(USAF)

4.3 ty_conformance inspection. Quality conformance inspection shall consist of groups A,
B, and C inspection. When specified 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 (see 6.2).

4.3.1 Group A inspsction, Group A inspection shall consist of the examinaticas
spacified in table 1.

4.3,2 Group B inspection. Group B inspection shall consist of the examinations and tests
specified in table L.

4.3.2 Group £ inssection. Grsu

and tamsa

Ve we ¥ WA VAN

Group C pection shall consist of the examinations and tests
specified tn tabie inspection shall be conducted on the initial lot and thereafter every
§ months during production.

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

340-hours life-test, may be continued on test to 1, 000 hours in order to satisty 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 failures found during 340-hour test and during the subsequent interval up to
1, 000 hours shall be computed for 1, 000-hour acceptancs criteria (see 4.3.3).

4.4 Methods of examination and test. Methods of examination and test shall be as specified in
tabies I, L, and L, and as follows:

4.4.1 Pulse measurements.
section 4 of MIL-STD-150

.

Conditions for pulse measurement shall be as specified in

€.4.2 Cess—temperature controi for i nfei test. To maintain the case temperature at less than

+40° C for this test, the specified DC collector current should be applied for not longer than 10
seconds without employing a heat sink.

4.4.3 Solderability test. The following particular procedural requirements shall apply for this
test:

(2) Immersion depth for both transistor types shall be 0.200 +0.025 inches.
(b) Dwell time (immersion in the solder bath) shall be 7 0.5 seconds.

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

(a) All areas of the transistor body where marking has been applied shall be brushed.
(o) After subjection to the tests, there shall be no evidence of mechanical damage to
the device and markings shall have remained legible.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T09:14Z
Check the source to verify that this is the current version before use.



"MABIE T Ormen A insnastins MIL-S-19500/415(USAF)
S Td hid B A % MIOMWCWRAULL
NIL-5TD-750 LTPD Limits
Exsminetion or test 1 Non
Method Details 1y lrxd Symbel Min Mex Unit
Subgroup 1 105
Visual and mechanical 2071 SRR U (I
examination
Subgroup 2 $13
Breakdown voltage, 3011 | Bias cond. D; Ic = 10 mAdec; BVcEo
collector to emitter pulsed (see 4.4.1)
2N2812 60 -<= | Vde
IN2814 . 80 ee- | Vde
Breakdown voltage, 3011 | Bias cond. D; I¢ =100 mAdc; BVexo
coliector io emitter puised (see 4.4.1)
2N2812 80 -—- | Vde
IN2914 30 --- | Vdc
Breakdown voltage, 3001 | Bias cond. D; IC = 10 pAdc BVcBO
collector to base -
2N2812 80 -== lVde
2N2814 120 { <-= | Vdc
Breakdown voltage, 3026 | Bias cond. D, Ig = 10 uAde BVEpo | 8.0 | --- | Vdc
emitter to base
Collector to emitter 3041 | Bias cond. D; Icro .-- 10 | uAdc
cutoff current VCE = 50 Vdc
Collector to emitter 3041 | Bias cond. A: rEX
cutof{ current Vep = 0.5 Vac
2N2812 VCE = 80 Vdc --- | 1.0 | uAdc
2N2814 Ver = 120 Vde .o 1.0 | pAde
Collector to base 3038 | Bias cond. D IcBO
cutoif current :
2N2812 Vep = 60 Vde .- 0.1 | puAde
2N2814 Vcp = 80 Vde === | 0.1 | uAdc
Emitter to base cutoff 3061 | Bias cond. D; lEBO -== | 0.1 | uAde
current VER = 6.0 Vde i
Subgroup 3 513
Forward-current 3078 ' VCE = 5.0 Vde; hFE 50 150 | ---
trancfar ratin 'v._ = 1 0 Ada. acclaad
JTanSer Taud VMG T i.v ek, plaBTU
} (see 4.4.1) ;
i
Forward-current i 3UT6 | Ve =3.0 Ve, "FE 40 120 ===
transfer ratio i “Ic = 5.0 Adc; pulsed | !
. g (see 4.4.1) ! :
i . ) ) .
| Furward-current ‘ 3C7¢ ! VCE =5.0 Vdc; ] i hFE 15 i coe | wem
! transfor ratic ! JIg s 10 Ade; pulsed | : ’
i ' i (see 4.4, 1) ! i :
i
5

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T09:14Z
Check the source to verify that this is the current version before use.
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MIL-8- )
IL-8-19500/415(USAY) TABLE I. Group A inspection - Continued
[ {18 ¢ ivwvi
Exemingtion or test Y bt LTPD Lo
) . N
- lhethed i Deteils -f)-n-“ Symbel Min Nex Unit
|
Subgroup 3 - Continued |
Forward-current
tranafer ratio 3078 : “:‘CE :usmzu:cdcpuw.d hFE 10 T
(see 4.4.1)
Base emitter voitage 3088 | Test cond. B:
(nonsaturated) VCE = 5.0 Vac; VBE | - | L3 Ve
IC = 5.0 Adc; pulsed
(see €.4.1) R
Base emitter valtase 3088 | Tast cond. A; VBE(sat)] --- 1.2
(saturated) ilo = 9.0 Adc; E M
’Ia = 0.5 Adc; pulsed
(see 4.4.1)
Base emitter voltags 3055 i Test cond. A; Vveg(sat)| --- | 2.0 |v.
(saturated) lIo = 10 Ade; BE B M
Ig = 1.0 Adc; pulsed
(see 4.4.1)
Coliscior to emiiter 3071 lic = 5.0 Ade; .-
voltage (saturated) 'Ig = 0.5 Adc: pulsed VoE(an)] o= | 08 jvac
’( 4.4.1)
Collector to emitter 3071 |lc = 10 Adc;
voltage (saturated) 'Ig = 1.0 Ade; pulsed VeE(sat) o= | 1.3 |Vae
[(see 4.4.1) |
Quheormnn 4 |
subgroup 4 718
Magnitude of common- 3306 |V 10 Vde;
emitter small-signal 1o e 1.0 Ader £ = 10 MRz I Be| | 1.3 1.0 o
short-circuit forward- [(see 4.4.2)
current transisr ratlo i
|
Smali-signal short-circuit 3206 !VCE=5.0V
{orward-current cramster '!Ccf 50 .—‘&ft’ e 4 S
ratio |
|
Open-~ctirecuit output 3236 |Vcr = 10 Vde: Ip = O; Cobo -=- 1 350 |pi
capacitance /100 kHz < { < 1 MHz "
|
Pulse response 3251 'Test cond. A except test
jcircuit and pulse require-
,ments per figure 2
Town —ren bimma m—a a oo
susu=Ch Guine .Vcc = 23.3 Vde; t bt
|VBB = 5.0 Vde; o 150 | naee
’ Ic=5.0 Ade;
Tme = N & 4 .a.
|81 T V.
Storage time }Vcc = 25.5 Vdc;
t, .
’Vnn = 5.0 Vdc; s 1000 | nsec
Ic = 1.0 Ade;
.Bla-igz-ﬁ.s.“\.dc t ( i
s i | )
Fail time 'Vee = 25.5 Ve Lot | === | 200 |
'VBB = 5.0 Vdc: Ic = 5.0Adc;] o : {“’"
'1513-132=05Adc ! | ‘ i
- - ! ! ;
' ' b ]

£
v
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MIL-STD-750 Limirs
Exominetion or test
Eaivee Deviis Symboi Min Unit
Subgroup §
High-temperature operation: TA = +150°C
Coliectar to emitter 3041 | Bias cond. A; IcEx
cutoff current Vg = 0.5 Vdc
iNE81Z VCE = 60 Vde - H#Adc
IN2814 VCE = 80 Vdc —— suAdc
Low-temperature operation TA = -83°C
Forward-current 3076 | VCE = 5.0 Vde; hFg 20 -—-
transfer ratio I = 5.0 Ade; pulsed |
see 4.4.1) |
i
TABLE 0. Group B inspection
MIL-STD-750 Limits
Examination or test
sethod Deteils Symbe! Min Unit
Subgroup 1
Physical dimenatons 2066 | (See figure 1) - - ——
Subgroup 2 !
Sciderability 2026 | (see 4.4.3) .- —— ——-
Thermal shock 1051 | Test cond. C; 10 cycles; coe ——- .-
(temperature cycling) time at temperature ex-
' tremes = 15 minutes
minimum
Thermal shock (glass strain)| 1056 | Test cond. B -—- a—- ——-
Terminal strength (tension) 2036 | Test cond. A; coe - c—-
weight = 10 lbs £10 oz;
application tims = 15 sec
Terminai strength (stud 2036 | Test cond. Da; --- .- ---
torque) torque = 20 in-lh;
application time = 15 sec !
| .
Terminal strength (lead 2035 | Test cond. Dy; ! --- --- .
torque} {torque = 6 in-oz; i
| spplication time = 15 sec i
Seai {ieak-rate) 1071 ! Test cond. G or H for fine : —-- -e- atm
| leaks; test cond. A, C. D, cc/sec
:or F for gross leaks X
! |
Moisture resistance 162 | Omit initial conditioning - ' --- -

Source: https://assist.dla.mil -- Downloaded: 2016-12-04TO9:14Z
Check the source to verify that this is the current version before use.
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MIL -S-19500/418(USA )
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TABLE 0. Groyp B inspectica - Continued

— -

ks sae a e

MIL-STD-750 LTPD Limiry
Ezominetion or test
Nathed ermiis Noa Symbol | min | max | Uit
™>IX| '
Subgroup 2 - Continued
End potnts:
Breakdown voltage, 3011 | Bias cond. D; Ic = 10 mAde: BVcrO
collector to emitter pulsed {see 4.4.1)
. dN2812 80 - | Vde
2N2814 80 e | Vee
Collsctor to base 3038 | Bias cond. D icBO
cutoff current
2N2812 Vce = 80 Vde o= 0.1 | uAde
2N2814 Veg » 80 Vde - | 001 | wAae
Forward current 3078 | VcE = 5.0 Vde; AFE 40 120 | ---
transfer ratio Ic = 5.0 Adc; pulsed
(see 4.4.1)
Subgroup 3 10 |10
Shock 2016 | Nonoperating; 1,500 G; oo —e eoe | ame
0.5 maec, 5 biows in each
orientation: X;, Yi, Y2,
and Z
Vioranon, varizoie trequency 2058 | Nonoperating --- c—- cne | eem
Constant acceleration 2006 | 10,000 G. in each orienta-
tion: X, Y3, Y2, and Z1
End points:
(Same as subgroup 2)
Subgroup 4 20 |20
Salt atmosphere 1041 -——- -—- cne | cew
(corrosion)
End points: )
(Same as subgroup 2)
Subgroup § 10 |10
Safe operating area 3051 | Te = 100°C; time = 60 sec; -e-
(continuous DC) 1 cycle (see figure 3a)
Test 1 VCE = 5.0 Vdc; Ic= 10 Ade - com | oo
Test 2 VCE = 10 Vde; ic= 5.0 Ade R [ )
Test J {
2N2812 i VCE = 50 Vdc; Ic = 0.2 Ade I O R
2N2814 e

| VCE= 70 Vde: = 0.1 Ade

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T09:14Z
Check the source to verify that this is the current version before use.

s idv e ke



Y

TABLE H. Group B inspection - Continued
an _ern_yea 7 mon Limire
LAt At MAE M e
Exominetion or test Non
Nethod Details |TX Symbol Min Max Unit )
Qubvmmnsm B _ Mandinead
auu‘l WE o7 T LUliliuueu
Safe operating ar 3053 | Load cond. C; TC = 25°C .e-
(switching) (see figure 3b)
Input puise and bias con-
ditions:
test m.nnon = 3 sec;
< 0.5 msec;
2!}' cycle < 2%;
tr and ty <3 usec;
Rrme = rﬂ [e]
it -2-2 == ey
VBBI1 * 13 Vdc;
RBB2=5.04,
Vag2 = 2.5 Vdc
Common load and output
bias conditions:
vee = 22.5 Vdc;
Rg=10;
mtor lreg 25 Mﬂz;
Test 1 Ic = 10 Adc; ~—- cme | ee=
L=30uH; RL,=19Q
Test 2 Ic = 2.0 Adc; el IO e
L= 125 uf; RL=10Q
End points:
(Same as subgroup 2)
Subgroup 6 7[A=1
High-temperature life 1031 | Tgtg = +200°C .- == | === | ---
(nonoperating)
(TX types only)
High-temperature iiie 1032 | Tatg = +200°C; ee -—- e | =e=e
(nonoperating) time = 340 hours
(Non-TX types only) (vee 4.3.4)
End points:
Breakdown voltage, 3011 | Bias cond. D; BVcEo
collector to emitter Ic = 10 mAdc; pulsed
i {se@ 4.4.1)
2N2812 ! 60 -e- | Vde
2N2814 ! 80 | ---! vac
| !
_ [ R - |
Collector to base 3036 ' Bias cond. D! Iceo [
cutoff current ! |
*N2612 ! | Ycp - 80 Ve ‘ { e | .15] uAde
2N281¢ i vep = 80 Vadc : i ' - 0. 15} uAdc
{ ] i
T immand Aneeant i 0T Veam = § 0 Vdr: ' i Ahvwe ‘ _— 290 % af
Furward current P30T Veg = 5.0 Vg ‘ { ARFE | =20 1% of
mansier rano i Ic = 5.0 Adc; pulsed : ! { | -10 finitial
| ‘see 4.4.1) : | gTOUpA
: o | i reading
! ‘ ;
|

«

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T09:14Z
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TABLE . Group B inspection - Contimed

10

Source: https://assist.dla.mil -- Downloaded: 2016-12-04TO9:14Z
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MIL~STD-750 LTPD Limirs
Exemination o test T -
on
Methed I Dersils F;.x x| Symbei Min Mox Unit
Subgroup § - Contirued
End potnts - Continued
Emitter-base cutoff 3061 ias cond. D; IEBO === | 0.15 | uAde
current VEB = 6.0 Vac
"7 Subgroup 7 7 has
Steady-state operation life 1026 !Tc = +100°C; —-- . con jome
(TX types onlv) Pr=3iw, b
Vere = 10 Vde (min)
Steady-state operation life 1027 [ Te = «100°C; Py 50W,; |. ——- e I
(Non-TX types only) VCE = 10 Vd¢ (min); time
= 340 hours (see.4.3. 4)
End points:
(Same as subgroup )
|
TABLE M. Group C inspection
MIL-STD-750 LTPD Limies
Exominetion or test T - Y
Bethed | Seraiis ';,; rx| Srmbel | Min | wex | Uest
Subgroup 1 | 15 (15
Thermal resistance 3151 6J-C | === |2.0 |°C/W
Subgroup 2 10 110
Thermal shock 1051 Test cond. C; 25 cycles; ! --- --- se- fee-
(temperature cycling) time & (smperature ex- ‘
tremes = 15 minutes (min): !
total test time = 72 hours
mayx
End points: )
(Same as subgroup 2 of |
group B)
Subgroup 3 10 |10
Resistance to solvents - j Method 215 of MIL-STD-202 ! Rbd == .- -e-
(see 4.4.4) !
Subgroup 4 h=10|--
High-temperature life 1031 Tstg = «200° C (see 4.3.4) - —— cee  Jeee
(nonoperating) !
(Non-TX types only) i
| |
Ead poiois: i !
(Same as suogroup 6 of ! :
group B) : ' I
I




TABLE 1. Group C inspection - Continued MIL -8 -19500/415(USAF)

ML-STD-750 LTPD Limirs
Bocaeant.an ar taat
Method Detaiis '\g . Symbe! Min Moz Unit
Subgroup § A=) --

Steady-state operation life 1026 |T¢ = +100°C; | .- el ICEU B

(Non-TX types only) Pr = 50 W; VCE = 10 Vdc

min (see 4.3.4)

End points:

{Same as subgroup 6 of

group B)

4.5 Process-conditioning, testing, and screening for “TX" tvpes. The procedure for process-
conditioning, testing, and screening the '1X types shall be in accordance with 4.5.1 through 4.5.9.1 and
figure 4. Process-conditioning shall be conducted on 100 percent of the lot prior to submission of the lot
to the tests specified in tables [, II, and II. (At the option of the manufacturer, the non-TX type may be
subjected to process-conditioning and testing.)

4.5.1 Quality assurance (lot verification). Quality assurance shall keep lot records for 3 years mini-
mum, monitor for ccmpuance to the prescribed procedures, and observe that satisfactory manufacturing
conditions and records on lots are maintained for these devices. The records shall be available for review
by the customer at all times. The quality usurmce monitoring shall include, but not be iimited to:
procees-conditioning, testing, and screesing. {The conditioning and screemung teste pericrmed as standard
production tests need not bo repeated when tho se are redesxg'naxed and acceptable to the Government as
being equal to or more severe than the tests specified herein and the relative process-conditioning sequence
is maintained.

4.5.2 High-termperature storage. All devices shall be stored for at least 24 % ‘urs at a minimum
temperature i’f;f 05 %56' C.

4.5.3 Thermal shock (temperature cycling). All devices shall be subjected to thermal shock (temper-
ature cycling) in accordance with MIL-STD-750, method 1051, test condition C, except that 10 cycles shall

PR PR S P G\ W S Y

be continuously periormed, and the time at the temperature extremes shall be 15 minutes, minimum.

4.5.4 Acceleration. All devices shall be subjected to acceleration test in accordance with MIL-STD-750,
method 2008, with the lollowing exceptions: The test shall be performed one time in the Y] orientation only,
ata

a peak level of 10,000 G minimum. The one minute hold-time requirement shall not apply

1.5.5 Hermetic seal tests. All devices shall be subjected to hermetic seal tests {fine ieak followed by

gross leak) with test conditions as specified in 4.5.5.1 and 4.5.5.2. Failed devices from either test shall
be removed {rom the lot.

4.5.5.1 Fine-leak test. All devices shall be fine-leak tested in accordance with MIL-STD-750,
method 1071, test condition G or H; except the leak-rate rejection criterion shali be 5 x 10° g_b_c

centimeters of helium per second when measured at a differential pressure of one atmosphere.

4.5.5.2 Gross-leak test. All devices shall be test=d for gross-leaks in accordance with MIL-STD-750,
method 1071, test conmutica A, C, D, o~ F

11
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7 GEN. a :E—:VBE 10 ut r
PULSE >5C‘n Tt T*
N >tsee
N ONQTE 1)

—t— 1
37y ————
—f e\ 30%
/ { INPUT
/ I\ WAVEFORM
. l ]
A
Lox. A S W
Ov-———--A- ! :
-2.5v r : o]
5 ‘on { fialifl
- -A e o LT
\ ' | ’/lé‘
- |/ OUTPUT
\ : || WAWEFORM
| |
\ /
|
B
NOYVES:

1. The input waveform is suoplied by a generator with the following characteristics:
iy = 15 nsec, iy < IS nsec, Loyt = S0q, lp= 20 u sec, duty cycle <5 2%

freme ara manitasad an mmmmma b e B dlaias aeeaai_aio.

Nevelms aie mOmicIed oR on G3CirsCope with the TOIOWIRE .,mlucxmsm:s
tr =< 15 nsec, Rip == 10Mg, Cip < 115 pt.
Resistors must be non-inductive types.
The 9-¢ Dower sucdiies mav require additionai by-gassing in raer td mimmize nging.

~o
b

P o]
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IN812  Vep= 60Vde, Ig= 0
IN2814  Vep e 100 Vde, Ig = 0

At the end of the 48 hour pertoc, the above spocmed impressed voltage shall be maintained on the
transistors until TA = +30 2 5°C is reached. Post test reading for Ico of table IV shall be
conducted within 4 hours after removal of impressed voltage. Any units nat meeting the limits of
table IV shall be removed from the lot.

SRt TSt

e
and the data recarded for a.ll devices In the lot. A.ll devices shall be handled or
the deita end points can be determined afier the burn-in test. All devices which fail to meet

r d t.

requirements of table IV shall be removed from the lot and the guanrity removad shall be notad on
the lot history.
TABLE IV. Burn-in test measurements
Test Ty ana‘sTD:75° > CQumhnl l?%‘“—'_ Tlmis
2C8% Method Detaiis Ty aUUs Min ] Max Gilis
Collector to base | 3036 Bias cond. D B0
cutolfl current
2N2812 Vep = 60 Vde -~ | 0.1 nAdc
!
I ZN2814 Vcp = 80 Vde .- 0.1 uAdc
f
! Forward-current 3078 Ve = 5.0 Vde; h¥E 40 128 ---
| transfer ratio Ic * 5.0 Adc; ;
l {faaa 4 4 1) ’
! \POT 3. X. &) I
{
' Emitter to 3081 Blas cond. D; Ieso --- | 0.1 uAde
cutclf current Vegg = §.0vde i ! f
]

c VcE = 10 Vdc (mintmum) Pr=50W

4.5.9 Postburn-in tests. The parameters IcpO, hyg and Ippg of table IV shall be retested
after burn-in and the data recorded lor all devices in the lot. The parameters measured shall nor

have ¢ gved during the burn-in test {rom the initial value by more than the specified amount as

alepo = 100 percent or 10 nano-amperes, whichever is greater.
AhFg = *20 percent.

™"
-10
Alggo = 100 percent or i0 nano-amperes, whichever is greater.

4.5.9.1 Burn-ia test faiiures (screenmg) All devices that exceed the delta /ai limits of 4.3. 0
or the limits of table I'V after burn-in, shall be removed irom the inspection iot and the qua.nu'v re-
moved shall be noted on the lot history. I the quantity removed after burn-in should exceed i~ per-
cent of the number of devices subjected to the burn-in test, then the entire inspection lot si:all be

unaccepiabie {or the ""TX'' type.
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Source: https://assist.dla.mil -- Downloaded: 2016-12-04T09:14Z
Check the source to verify that this is the current version before use.

- ] L .



MIL-S-19500/415(USAF)

Production
Process
1. Raw material
2. Factory |
processing i
Inspection Lots Lots Proposed pection Tests| | Reviewof | | JAN
Formed after Final for JAN to-verify LTPD | lGroups A, B} |Preparation
Assembly Operation| -Types Group A and C Data | - for
(sealing) (Non-TX) Group B 1 for accept Delivery
L Group C or reject
' Lots Proposed
for JANTX
‘ Types
100 Percent Process Conditioning™ 100 Percent Power Conditioning* Inspection
ITests to verify |
1. High-temperature storage ;1. Measurement of specified parameters LTPD !
l : Group A i
2. Thermal shock _"I.Bum-in L Group B I
{temperature cycling) Group C !

3. Acceleration
4. Hermetic seal tests

5. Reverse bias

3. Measurement of specified parameters}
todetermine delta and other rejects

4. Lot rejection criteria based on
rejects from burn-in test

Review of
Groups A, B,
and C Data |

for Lot accept
or reject

JANTX
y Preparation
! for

' Delivery i
— - |

*ORDER OF THE TESTS IN THE BLOCKS SHALL BE PERFORMED AS SHOWN

FIGURE 4.

Order of procedure diagram for JAN (Non-TX) and JANTX types.
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5. PREPARATION FOR DELIVERY

$.1 See MIL-5-19500, section 5.

6. NOTES

= o awiw

6.1 Notes. The notes specified in MIL -5-19500 are applicable ‘o this specification.

6.2 Ordering data. Inspection data (see 4.3).

R.Q Tha astiwite M-

4% ®MUsaviLy AW

raihle for the Qualifiad Droduets List ia Rome Air Devalgomant Cantar
LRt g et

NoAMiliav s & & Vs

VWL fhid WV SAVMMIGILS WHILIMESS )

Attn: EMTSA, Griffiss A.I.r Force Base, New York 13440; however, information pertaining to the

qualification of producis may be obtained from the Defense Elsctronics Supply Center,
n

IRNT Wilesinataw Dilka Nawdan MNia 484
AV WLLHLUIRWII © UG, waYyltul, WIiLU IJT

[
[+ )
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: Ina _-n-.a-.-'n‘g.ﬁg.ﬁ 40, make dny standasdization documentsbeatter, the DoD provides thia form for use in

bmit ing comments and sugeestions for improvements. All users of military standardization documents are invited to provide
suggesti This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In biock 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the

problems. Enter in block 8 any remarks not related to a specific paragraph of the document.
acknowiedgement will be mailed to you within 30 days to let you know that your comments were received and are being

va___ .2

consiagereda.

If block 7 is filled out, an

NOTE: This form may not be used to request copies of documenta, nor to request waivers, deviations, or clarification of
specification requirements on current coatrscts. Comments submitted on this form do not conatitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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