1.1 Scope
transistors.

MILITARY SPECIFICATION

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

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

TYPES JAN2N2812, JANTX2N2812, JAN2N2814 AND JANTX2N2814

- This specification covers the detail requirements for NPN, silicon, high-power
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-61).
1.3 Maximum ratings.
Type | ) l |
| TA=25°C | Tc =100°C ! VcBo |VEBO |VCEO | Ic | 1B Tc |
W w vdc | vde | Vvdc |ade | ‘C €
{ i H
aN2812 | 4.0 50 80 8.0 50 i0 2.0 | -85t0+200 |
2N2814 | 4.0 50 120 | 8.0 |80 0 [ 2.0 ! -65to+200
| ! ; i
1/ Derate linearly at 22.6 mW,/°C for T4 > 25°C.
2/ Derate linearly at 0.5 W/°C for T¢ > 100'c
1.4 Primary eiectricai characieristics.
B T T 3
| l VBE(sat) Vce(sat) | Cobo ‘ hFE | bte |
| Limit | 83.c [ lc=5.0Adc | IC =5.0 Adc !VCB=10Vdc ! VCE = 5.0 Vdc| VOE = 10Vde
Q l |1 =0.5Ade | 1g=0.5Ad | Ig=0 |Ic=5.0Adc !Ic = 1.0 Adc
; ! ! 100 kHz < [< 1 MHz | [ = 10 MHz
f N T T -
| cw ! Vdc 5 Vde of !
) i | P
Min | --- --- --- --- 40 ! 1.5
Max | 2.0 2 0.5 350 120 7.0
T 7 s T . T N T = .
| ! hFE | hFE | hFE | Switching time
!mmnlvcg=5.OVdc | VeE =5.0Vde | VeE =5.0 Vde |
i i Ic= 1.0 Ade | o= 10ade 1 Ic = 10 mAde ton tg o
5 ! ! nsec nsez nsec '
i f
Min 50 i 15 10 T
Max 150 --- "~ 350 1000 200

FSC 3961




MIL -5-19500/415(USAF)

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

AFY?T TRAD T
Ml il AT

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

RETY YR A Vs

Nildad L ALY

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

v e~

MIL-STD-750 - Test Methods for Semiconductor Devices.

(Copies of specifications, 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. 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

..e‘ns-mra‘m:ﬂmm-n -1850%.

3.3 Design. construction. and physical dimensions. Transistors shall be of the design, con-
struction, and physical dimensions shown on figure 1.

3.4 Performance characteristics. Performance characteristics shall be as specified intahies
O, and 0, and as follows: .

3 4. Process-condnlonmn testtnz and scr

3.5 Marking. The following maridng specified in MIL-S-19500 may be omi
of the transistor at the option of the manuiacturer

(a) Countrv of origin.
(b) Manufacturer's i1dentification.

3.5.1 "TX" marking. Devices in accordance with the "TX" requirements s

marking "JANTX' preceding the type designation.

4. QUALITY ASSURANCE PROVISIONS

1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-S-19500,
nd as spacified herein,

4.2 Qualification inspection. Qualification inspection shall consist of the examinations and
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4.2 1 Qualification testing. The non-TX types shall be used for qualification test‘ng (Upon
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MIL-§-19500/415(CSAF)
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(MODlFED)
éﬁi?-mcu oA NEER T
4 H
(SEE NOTE 9l i ! . ~ A DIMENSIONS Jg !
| ' | ! o} ‘ LTR|—_INCHES mu.ms'sas K _:j
1— min T omax | win T max 3
o (L B! Al oass Tiop Tiise |
- i T8 | Bl 325 | 460 | 826 [il.68
e | | ' oy ! C | o0 | 875 1626 (2223 | %
N— T T — ¢ G002 | L1 LES | /)
[ u U JH ! e T o5 15 [201 122 17
! x X E
Pl EEReEa
F— L.i N o- o1 S T s
|~ | ) K1 567 887 TT6.00 | 1745
} | i L} 720 ] 213 | 432 [ 541 {3
- M-DIA — W | .o10 | 587 | 343 (145 |
N ¢ N 270 [ !
| : = = IR
—— H- Did—em g——-'ZZL‘—fS_; 33 g:g ’
NN
v
o) | el
P i *
. IRCHES W&
: l zzzs°1 5.65
ke \ i 2268 | 5.76
- /-
: l
i

COLLECTOR-/ : EMITTER

(SEE NOTE 2)

NOTES:

Metiic equivalents (to the nearest .01 mm) are given for general
information oniy and are based upen 1 inch = 23.4 mm.

The collector shall be electrically comected to the case.

Lead spacing measured at seat only.

Position of ieads in relation to hex is not controlied

Maximum recommended mounting torque 20 in-1b.

All three l2ads.

Two ieads. {Base snd emitter).
All theee tocations.

. Th:=ads in accordance ~ith Handbook H28.

-—
.

10 U SO LN e O RS

FIGURE 1. Frys:czl timennigns of rarsisio! types JANIN2ZI2, JANT AINCGLd, cAneinedas 3id A f Aedese - o'ie .
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MIL-5-19500/415(USAF)

4.3 ?x_:_.u_g 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 inspection. Group A inspec

specified in table I.

A inenection ghall sonaist of the examinaticas and tasta

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

4.3.3 Graup C in ticn. Group C inspection shall consist of the examinations and tests
specified in table 1. “ﬁ; inspection shall be conducted on the initial lot and thereafter every
§ months during productioa.

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 acceptance criteria (see 4.3.3).

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

4.4.1 Pulse measurements. Conditions for pulse measurement shall be as specified in
section 4 of MIL-STD- .

€.4.2 Cess—tsmpeTature 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.



MIL.-S-19500/415(USAF)

TABLE I Group A inspection
NIL-STD-750 LTPD Limits
Exsminetion or tes! T Non
Methed Detoils ry el Symbel Min Mox Unit
Subgroup 1 105
Visual and mechanical 2071 e
examination
Subgroup 2 $13
Breakdown voltage, 3011 | Bias cond. D; I = 10 mAdc; BVcro
collector to emitter pulsed (see 4.4.1)
2N3812 60 == | Vdc
IN2814 . 80 --- | Vde
Breakdown voltage, 3011 | Bias cond. D; I =100 mAdc; BVero
collecior o emitter puised {see 4.4.1)
2N2812 60 --- | Vdc
IN2814 80 .-~ | Vde
Breakdown voltage, 3001 | Bias cond. D; IC = 10 pAdc BVcBO
collector to base
2N2812 80 | --- |Vde
2N2814 120 == | Vde
Breakdown voltage, 3026 | Bias cond. D; Ig = 10 uAdc BVepo | 8.0 | --- | Vdc
emitter to base
Collector to emitter 3041 | Bias cond. D; Iceo .- 10 | uAdc
cutoff current VCE = 50 Vdc
Collector to emitter 3041 | Bias cond. A; lcex
cutoff current Vgp = 0.3 Vdac
2N2812 VCE = 80 Vdc --- 1.0 | uAdc
2N2814 Vog = 120 Vde ces | 1.0 | pAde
Collector to base 3038 | Bias cond. D IcBO
cutoff current :
2N2812 VeB = 60 Ve -== 1 0.1 | pAde
2N2814 VCB = 80 Vdc --- | 0.1 | uAde
Emitter to base cutoff 3061 | Bias cond. D; IEBO --- | 0.1 | uAde
current VEn = 6.0 Vdc
Subgroup 3 513
Forward-current 3076 ! VcE = 5.0 vde; hFE 50 150 | ---
trancfar ratin f Y — 1 N Ada: acclaad
TaNRSET Taul i T 1.V nac, puabcu
! (see 4.4.1)
Forward-current i 3076 Vep =3.0 Ve, . RFE | 40 . 120 ---
transfer ratio i Ic = 5.0 Adc; pulsed i |
. g | (see 4.4.1) ! [
! . . .
| Furward-current i 3C7€ ' Veg = 5.0 Vdc; | hFE 13 R
] twamcfae wasin 1 CVm o= 10 Ada. Voad .
M - Al -ee b RMAY H ;ML T AV AL, puidTEU i :
i | ; (see 4.4.1) i
| z ' | A




MIL-8-19500/415(USAY)

TABLE 1. Group A inspection - Continued

r3
v

AIL-5TD=750 LTPD Limirs
Exemingtion or test Y Nom
7 Methed \ Detsiis T Iy Symbel Min MNex Unit
|
Subgroup 3 - Continued I
Forward-current 3076 | Ver = 5.0 Vdc; h 10 coe |aca
transfer ratin (IC = 10 mAdc; puiscd o
(see 4.4.1)
Base emitter voitage 3088 | Test cond. B; Vae cen 1.2 |Vde
(nonsaturated) VCE = 5.0 Vde;
ic = 5.0 Adc; pulsed
(see €.4.1) R
Base emitter voltase 3088 | Test cond. A; VBE(sat)| --- 1.2 |V&e
(saturated) 1lo = 9.0 Adc;
Ila = 0.5 Ade; pulsed
i (see 4.4.1)
Base emitter volings 3088 i Test cond. A; VBE(sat)| --- | 2.0 (Vdc
(saturated) 'Ie = 10 Adc;
Ig = 1.0 Adc; pulsed
(see 4.4.1)
Calisgctor 1o emitter 3071 lIc = 5.0 Ade; Vep(sat)| -=- | 0.5 |Vac
voltage (saturated) 'In = 0.5 Ade; pulsed
’( 4.4.1)
Collector to emitter 3071 |Ic = 10 Adc; VCE(sat)| --- 1.5 |Vde
voltage (saturated) 1IB = 1.0 Ade; pulsed
i'(,sqe 4.4.1) f
s"hﬂ'":'-"n 4 7 s
Magnitude of common- 3308 |VeEg = 10 Vde; | hg,l 1.5 7.0 |e=-
emitter small~signal Ic = 1.0 Ade; £ =10 MAz
short-circuit forward- [(see 4.4.2)
curpant »—.--a‘— Tadio ‘i
Smali-signal short-circuit 3206 !VCE = 5.0 Vde: hte 40 150 | ---
forward-current rranster Iz = S0 mAd:
rasio |
|
Open-circuit output 3236 [Veor = 10 Vde: Ie=0 Cobo - 350 |pi
capacitance 100kﬂz<t< anz
Pulse response 3251 !Telt cond. A except test
|circuit and pulse require-
,ments per figure 2
Turz=on tme iVog = 35.5 Vdce; ton —-- 350 |nsec
|VBR = 5.0 Vdc;
I Ic=5.0 Adc;
Tme = N € 4 .a.
|*%D1 T V.9 AR
Storage time EVcc = 25.5 Vde; ts -=- | 1000 | nsec
'Vaa = 5.0 Vde;
‘I = £.0 Ade; |
'iB] = -ig2 = 0.5 Ade I i E
i | )
Fall time 'Vee = 25.5 Vde; Pt | == { 200 fnsec
'VBB = 5.0 Vdc: Ic = 5. 0Adc;! Jl : ' .
‘151=-lgz=05:\dc | | J , !




A-§,195Qe/41slne. -
TABLE 1. Group A inspection - Continued = v EEivanty
KIL-STD-750 LTPD Limits
Exominetion or test Noo
] Derviis TXITX] Srmbei Min Mox Unit
Subgroup § 10 |10
High-temperature operation: TA = +130°C
Collector to emitter 3041 | Bias cond. A; IcEx
cutoff current Vg = 0.5 V&
iNE81Z VCE = 60 Vde -—- 50 | wAde
N84 VCE = 80 Vdc --= | 50 | uAdc
Low-tsmpsraturs operation: TA = -83°C
Forward-current 3076 | VeE = 5.0 Vde; hFg 20 com | o=
transfer ratio Io = 5.0 Adc; pulsad |
(see 4.4.1) |
| ;
TABLE 1I. Group B inspection
MIL~STD-750 LTPD Limirs
Exomination or test
Method Deteils IS-O‘PL. Symbo! Min May Unit
AN LA
Subgroup 1 20 ;20
i
Physical dimensions 2066 | (See figure 1) | —ee --- e | ===
Subgroup 2 10 =lﬂ
Solderability 2028 | (see 4.4.3) ... .- caa |au-
Thermal shock 1051 | Test cond. C; 10 cycles; - - ee | ==~
(termperature cycling) time at temperature ex-
' tremes = 15 minutes
mintmum
Thermal shock (glass strain)| 1056 | Tast cond. B i - a-e oo |a--
Terminal strength (tension) 2036 | Test cond. A; -e- - eme | eae
weight = 10 lbs £10 oz;
application time = 15 sec i
Terminai strength (stud 2036 | Test cond. Do; --- .- e |eee
torque) torque = 20 in-lh;
application time = 15 sec '
, .
Terminal strength (lead 2035 | Test cond. Dy; ! .o .- = eee
torque) {torque = 6 in-oz; 1 !
{ application tme = 15 sec .
I
} Seai {ieak-rate) 1071 { Test cond. G or H for fine ; --- .- px10'7 atm
: | leaks; test cond. A, C. D, : i cc/sec
:or F for gross leaks X , )
| ! ; i , |
Moisture resistance 102 | Omit initial conditioning ; e D : --- i-e-
3 C : ; i




M1 -§-19500/41S(USAF) e s ]
RS ki TABLE 0. Groyp B inspectica - Continued
MIL-STD-750 LTPD Limies
Eaomingtion or test
iaithed Detaiia Noal Symioi Min ez Unst
™>irx| " '
Subgroup 2 - Continued
End potnts:
Breakdown voitage, 3011 | Bias cond. D; Ic = 10 mAdec: BVcEO
collector to emittar pulsed (see 4.4.1)
« aN2812 60 - | Vde
2N2814 20 ee | Vde
Collector to base 3038 | Bias cond. D; cBO
cutoff current
ZN3812 Ve = 80 Vde ——— 0.1 wAde
2N2814 Vcg = 80 Vde .- 0.1 | nAdc
Forward current 3076 | Veg = 5.0 Vde; hrE 40 120 | ---
transfer ratio Ic = 5.0 Adc; pulsed
(see 4.4.1)
Subgroup 3 10 {10
Shock 3016 | Nonoperating; 1, 500 G; - - oo | ame
0.5 msec, 5 biows in each
orientation: X;, Yy, Y2,
and Z,
Vibranon, varizoie irequencyl 2036 | Nonoperating .-- R coe | emm
Constant acceleration 2006 | 10,000 G; in each orienta-
tion: X1, Y3, Y2, and 2
End points:
(Same as subgroup 2)
Subgroup 4 20 (20
Salt atmosphare 1041 - .- coe | cwe
(corrosion)
End points: »
(Same as subgroup 2)
Subgroup § 10 |10
Safe operating arsa 3051 | T = 100°C; time = 60 sec; —--
(continuous DC) 1 cycle (see figure 3a)
Test 1 VCE = 5.0 Vde; Io= 10 Ade em- eve | enme
Test 2 Veg = 10 Vde; Io= 5.0 Ade .- el I
Test S \
2N2812 i VCE = 50 Vdc; Ic = 0.2 Adc N R
2N2814 ‘f VCE= 70 Vde: Io= 0.1 Ade O B s
i i i




HIL-STD-7S0 LTPD Limire
Exominetion or test Non
Nethod Details |TX Symbol Min Mox Unit )
Qubrmonsm B _ MAandinead
quu‘l w: o T LUliliuuweu
Safe operating area 3053 { Load cond. C; TC = 25°C c--
(switching) (see figure 3b)
Input puise and bias con-
ditions:
test duration = 3 sec;
tp £ 0.5 msec;
Zty cycie < 2%;
tp and tr <3 usec;
Rrume = LX)
-2~ % b tihdd
VBB1 = 13 Vdc;
RBB2 =5.04,
Vaaz = 2.5 Vdc
Common load and output
bias conditions:
vVee = 22.5 Vdc;
Rg=10Q;
inductor {res >5 MHz;
Test 1 Ic = 10 Adc; ~—- cee | o=e
L=30ul; R,=1Q
Test 2 Ic = 2.0 Adc; .e- o= | ee-
L= 125 uf; RL = 100
End points:
(Same as subgroup 2)
Subgroup 6 7{A=T
High-temperature life 1031 | Tytg = +200°C wne o me= | ===
(nonoperating)
(TX types only)
High-temperature life 1052 | Tatg = +200°C; .- eme | ewe | me-
(nonoperating) time = 340 hours
(Non-TX types only) {see 4.3.4)
End points:
Breakdown voltage, 3011 | Bias cond. D BVcEo
collector to emitter Ic = 10 mAdc; pulsed
| (see 443
2N2812 ! 60 .- | Vde¢
2N2814 ! 80 | ---! vac
o o _ i
Collector to base 3036 | Bias cond. D; Icro |
cutoff current ! |
?N2612 ! | Ycp = 60 Vic ‘ e 18] ace
2N281¢ i VCR = 80 Vde ! ' —--{ 0. 15! wAdc
‘ I i
Fmmand conrvant i 207E Veam = 5.0 Vde: ¢ i Ahre | —_— ~920 2 af
Furward curcent P 3078 Vg = 5.0 Vdg ‘ i ARFE | i =20 'S of
manstes rano i Ic = 5.0 Adc; pulsed ! { | -10 !initial
| ‘see 4.4.1) ’ | l groupA
! i |

«

o




TABLE L. Group B inspection - Contimued

(Non-TX types only)

End poinis:
(Same as suogroup 6 of
group B)

10

MIL-STD=750 LTPD Lismirs
Exemination o tost ion —
Methed Dersils T‘;.x X Symbel Min Mox Unit
Subgroup 8 - Continued
End potnts - Continued
Emitter -base cutoff 3061 Bias cond. D; IEBO === | 0.15 | uAde
current VEB = 8.0 Vac
Subgroup 7 T p=S
Steady-state operation life 1026 !Tc = +100°C; —e- oo | cee jeme
(TX types only) Prs=350w
Vece = 10 Vde (min)
Steady-state operation life 1027 [Tc = +108°C; Py = 50 W; .a- coe [ eee foeu
(Non-TX types only) VCE = 10 Vdc (min); time
= 340 hours (see.4.3.4)
End points:
(Same as subgroup 6)
]
TABLE . Group C inspection
MIL-STD-750 LTPD Limies
Exominetion o test T -y H
usrhad : Oeroiis ',i,;‘,rx Symbel Min e Umit
Subgroup 1 | 15 |15
Thermal resistance 3151 : { 6J.C | === |2.0 |°*C/W
Subgroup 2 } 10 10
Thermal shock 1051 | Test cond. C; 25 cycies; ! SR [ R P
(temperature cycling) time a temperatire ex- :
tremes = 15 minutes (min): !
total test time = 72 hours ‘
End points:
(Same as subgroup 2 of
group B)
Subgroup 3 10 110
Resistance to solvents .- I‘Mot.hod 215 of MIL-STD-202 ! o= e re- .-
(see 4.4.4) i
Subgroup 4 h=1| --
High-temperature life 1031 | Tetg = «200°C (see 4.3 4) === - cee eee
(nonoperating)




TABLE {I. Group C inspection - Continued MIL-5-19500/415(USAF)

ML-STD-750 LTPD Limirs
Boce.nntian ar taat
' Method Details ".;;f X Symbe! Min Mox Unit
Subgroup § A=)l --

Steady-state operation life 1026 |Tc = +100°C; i --- --- i

(Non-TX types only) PT = 50 W, VCE = 10 Vdc

min (see 4.3.4)

End points:

(Same as subgroup 6 of

group B)

4.5 Process-conditiol testing, and screening for "TX" The procaa.u-e 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 I 0O, and IO. (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 J years mini-

mum, monitor for compliance to the prescribed procedures, and observe that satisfactory manufacturing
e

conditions and records on lots are maintained for these devices. The records shall be available for revtew
by the customer at all times. The quality assurance monitoring shall include, but not be iimited to:
procees-conditioning, testing, and screeninz. (The conditioning and scresming tests pericrmed as standard
production tests need not be repeated when these are predcsxgnne c.pcabh to the Government as
being equal to or more severe than the tests specified herein and the rii. vé proceéss-conditioning sequence
is maintained.

4.5.2 High-ternperature storage. All devices shall be stored for at least 24 % 'urs at a minimum
temperature .?TZS oi %55' C.

4 5.3 Thermal shock {temperature cycling). All devices shall be subjected to thermal shock (temper-
yclu@ in accordance with MIL-STD-750, method 1051, test condition C, except that 10 cycles shall

P JRp Shs Ao A Aha baecamadeima awtmamsan chall ha 15

mUWSIY pex'xox'meu. mn uie wme at wae lemp!rtuuc TAWCTIINES Juali VT 4

ec
L Lo am  pmimimmiaen
1¢

—iemard
{GiNUIesS, minikum.

5.4 Acceleration. All devices shall be subjected to acceleration test in accordance with MIL-STD-750,
ethod zn&_,_, with the following exceptiona: The test shall be performed one time in the Y orientation only,

m L1E alli
at a peak leve!l of 10,000 G mhumum The one minute hold-time requirement shall not apply

4.5.5 Hermetic seal tests. All devices shall be subjected to hermetic seal tests (fine leak 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 shall be 5 x 10°" cubic

centimeters of helium per second when measured at a d;ﬂerentu.l pressure of one atmosphere.

4.5.5.2 Gross-leak test. All devices shall be test=2d for gross-leaks i1n accordance with MIL-STD-750,
method 1071, test conmuticn A, C, D, o= F.

11
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The input wavetform 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%
2. Wavelorms sie momiiored on an GsCillosCoRE Wil the foltowing characternistics:

tr =< 15 nsec, Rip == 10Mg, Cip < 115 pt.

Resistors must be non-inductive types.
4, The 3-c Dower supDiies mav require additiond! by-passing In oraer to mimamize nnging.
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Ic - Collechos current - amps

Ic - Coltector current - amps

’ MIL-S-19500/415(USAF)
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FIGURE 3. Safe operating areas.
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IN812  Vep= 80Vde, Ip= 0
IN2814  Vop e 100 Vde, Ig = 0

At the end of the 48 hour penoc. the above specified impressed voltage shall be maintained on the
transistors until TA = +30 = 5°C is reached. Post test reading for Icgo of table IV shall be
conducted within 4 hours after removal of impressed voltage. Any units not meeting the limits of
table IV shill be removed from the lot.

4.5.%7 Preburn-in tests. The parameters IcRO, hFE, and IEpQ of table IV shall he measured
and the data recarded for all devices in the lot. All devices shall be handled or identified such that
the deita end points can be determined after the burn-in test. Ali device s which fail to meet the
requirements of table IV shall be removed from the lot and the quantity removad shall be noted on

the lot history.

TABLE IV. Burn-in test measurements

MIL-STD-750 Limits
Test y—— — > Sumhal — . Tremis
=== Method Details bt At Min Max b
Collector to base 3036 Bias cond. D 1cBO
cutoff current
2N2812 Vep = 60 Vde .- 0.1 wade
ZN2B14 Vecp = 80 vde -—- 0.1 wAdc
{
! Forward-current 3078 Veg = 5.0 v, hFE 40 120 ---
{  transfer ratio Ic = 5.0 Adg;
l (ana 4 4 1) '
, \36% S.%. 4 |
{
' Emitter to 3061 Blas cond. D; IrBO === | 0.1 | upAdc ¢
rurAll e wwn b Ve = £ N Vi ! ] |
CHLWEA Wihd & G ) 'LB- Ve VUL I [ |
H ] ! I SR

c VcE = 10 Vdc (minimum) PT=50W

4.5.9 Postburn-in tests. The parameters IcpO, hyy and Igpc of table IV shall be retested
after burn-in and the data recorded [or all devices in the lot. The parameters measured shall nor

have changed during the burn-in test from the initial value by more than the specified amount as
follows: -

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

"
iv
P -

AJ.EBO = 100 percent or 10 nano-amperes, whichever is greater.

iest failures (screening). All devices that exceed the delta A} limits of ¢. 5. ¢

ckal?

l
ts of fibié IV after burn-in, shall be removed irom the inspection lot and the qu.ann'v re-

or
moved shall be noted on the lot history. If 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 siall be
snacceptable for the '"TX type.

14
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) 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
—_— Group C | or reject
‘L i
) Lots Proposed
for JANTX
Types
‘100 Percent Process Conditioni: 100 Percent Power Conditioning* ‘ Inspection
I [Tests to verify |
1. High-temperature storage 1. Measurement of specified parametersi | LTPD :
i 2. Thermal shock ~¥2. Burn-in ¥  Group B }
| (temperature cycling) ., Group C !
! 13. Measurement of specified parameters T
’ 3. Acceleration todetermine delta and other rejects
| 4. Hermetic seal tests 4. Lot rejection criteria based on Review of
rejects from burn-in test Groups A, B,
‘ 5. Reverse bias ' | and C Data I
! ' lfor Lot accept l
or reject
JANTX
y Preparation |
| for
 Delivery .
- - |

*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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§-19500/415(USAF)

PREPARATION FOR DELIVERY

o

5.1 See MIL-S-19500, section S.

8. NOTES
6.1 Notes. The notes specified in MIL-S- 0 are applicable ‘0 this specification.

6.2 Order_ing data. Inspection data (see 4.3).

8.3 The activity reaannnaihle fnr the Oualifisd Draduste liet ia Romae Air Navalanmant Mantar

44¢ ACUVILY ISSPONSIULT O UNe [JUALIILT FTOCUCES 4SSt 38 S0MAC All JCVeCpinent wenisr,

Attn: EMTSA, Griffiss Air Force Base, New York 13440, however, information pertaining to the
qualification of producis may be obtained from the Defense Electronics Supply Center,

1507 Wilmington Pike, Dayton, Ohio 45401.

~a ¥ Vppa Duamamime anbiee 4 e
Custoqan: TTePAl Mi§ acuvily
Air Force - 17 Air Force - 17
Review activities Agent: DSA - ES

(Project 5961-F208)
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improvements. All users of military standardization documents are invited to provide
orm may be Machod 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.

If block 7 is filled out, an

acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being

counsidered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements os 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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