“I

- me PY.Y-Y.Y.Y

MIL-8-18500/256C
26 August 19 71

SUPERSEDING .

MIL-~8-19500/256B

17 Auoniat 1084

Al SPUPUIe AVVE

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, DIODE, SILICON, SWITCHING,
TYPES 1N643, 1N662 AND 1N663

This specification {18 mandatory for use by all Depart-

1. SCOPE
1.1 Scope. This specification covers the detail requirements for silicon, semiconductor
for use, particularly, in computer-equipment circults, and having the following particular .‘:.‘.‘.
teristlcs. '
1.2 Physical dimensions. See figure 1.
1.3 Maximum ratings.
) = i “w s s Y i¢(surge)
Type Vy YRMIWKE) || Ig & (at: 1/120 BOC)
Vinlk) Vink) mAda mA
V(pk) V(pk) mAdc mA
IN643 . 200 175 40 500
1Nége2 100 80 40 500
1N663 100 80 100 500
1/ Derate 1N843 and 1N862 at 0, 32 mAdc/°C above Ty = 25°C,
Derate 1N883 at 0. 48 mAdc/°C above Ty = 25°C,

OPERATING AMBIENT TEMPERATURE: -85° to +180°C

STORAGE TEMPERATURE: -65° to +175°C
BAROMETRIC PRESSURE, REDUCED: 18 torr

SPLESINT VAt A AR 4 Sw WAty

1.4 Electrical characteristics,

Ig
VF VR = 10 Vde c trr .
Vdc(max) nAdc(max) pF{(max) ns (max)
1.0 26 3 iNG43 300
1.0 25 3 1N662 500
1.0 25 3 1N663 500

3. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation for bids or requut for-
proposal, form a part of this snecmmtiog to the extent specified hg:g
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DIMENSIONS g ‘
INCHES | MILLIMETERS s
LTR AAIAL I.A Yy aza . S
VIV N‘IHX MilN WA X o _
gB| 018! o021 .48 .53] 3
D| .077 130] 1.96] 3.30
G .1 300 4,957 7.6
L _| 1.000{ 1.500] 25.40( 38.10
NOTES: = .
1. Metric equivalents (to the nearest .01 mmj are given for general information
only and are baged ypon 1 inch = 25, 4 mm, .
2. See 3. O
3. Both léads shall bha within the specified limit

FIGURE 1. Semiconductor device diode, types 1N643, 1IN662, and 1Ngg3.




.4 Meéthods of examination and test. Methods of examination and test shall be as specified in
and ITI, and as follows:

ady state operation life. Thts test shall be conducted wlth a ha.u-slne wave of the

fow Alnda e tha laer & ball olea

10,
Ste

4. .1

ted wﬂn voltage impressed across the diode in the reverse direction followed 0y & gau=-sinoe
wave form of the specified average rectified current. The forward conduction angle of the rectified
current shall not be greater than 180° nor less than 150°, and the power shall be equal to or
greater ihan that of a hali-sine wave.

4. 4.2 Thermal shock gtemggrature cycling). Temperature cycling shall be in accordance with
MIL-STD-750, method 1051, test condition C, except that the high temperature shall be 175°C.

Ten cycles shall be ct.v-dwms'y performed and the time at the temperature extremes shall be

15 minutes (minimum),
TABLE L. Group A inspection.”
B e e e

- MIL=STD=750 ;,‘r' Liemits
Exemination or test .. :
! Method ) Detoils ; Symbeol Min Max | Unit
Subgroup 1 10
Visual and mechanical 2071 ‘ e - m- -
examination
Subgroup 2 - g
cammal et a——
Forward voltage 4011 . VF
1N643 : Ip = 10 mAde -== 11,0 ] Vdc
IN662 Ip= 10 mAdc -—- 1,0 | Vde
1N883 5 IF = 100°'mAdc .- 1.0 § Vdc
Reverse current 4016 | VR = 10 Vde In
1N843 . === | 28 nAde
1N862 -~= | 25 | nAde
1N863 ) -~ | 25 | nAde
Reverse current 4016 Ir
1NG43 1 VR = 100 Vde - 1.0 uAdc
1N662 VR = 50 Vdc == 15.0 | pAde
1N663 VR a 75 Vdc - 5.0 uAdce
Reverse current at peak 4018 ‘ ip
reverse voltage :
1NR42 . v = 0N Urinl) _ aan oo A deat\
AV UES Vo & aUV V(b - AUV HA\PA)
1N862 vy = 100 V(pk) --- 100 |uA@i)
1N663 vr = 100 V(pk) ——— 100 |uA(pk)
Reverse recovery time 4031 | Test condition B; Iy = . trr
5 mAde; Ix = 17.5 mAdc,
Ry, = 2300 ohms +10%;
N = AN nE mne
W = IV PL
Recover to:
1N643 Ip = 200 pAde - 300 ns
1N662 IR = 400 pAde - 500 | ns
iN883 I = 200 pAdc we 500 ns

4
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MIT-STD-202 - Teat Mathoda for Electronic and Elactrical Comgponant Bart
MIL-STD-780 - Test Methods for Semiconductor Devices.

i~ Anblaca o

(Cvplvb ol specilications, standards, drawings, and publications required by suppiiers in cmnec-'
tion with specific procurement functions should be obtained from the procuring activity or as
directed by the contracting officer, )

3. REQUIREMENTS

3.1 General ﬁequiremn‘ta shall be in accordance with MIL~-5-18500, and as specified herein.

3.2 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
dumumoo

3.3 Design, construction, and physical dimensions. The semiconductor diode shall be of the )
design, coustruction, and physical dimensions shown on figure 1. ) o

3.3.1 Lead finish. Lead finish shall be tinned or gold plated. Lead finish may ha snacified in

the contract or order (see 6. 2), without affecting the qua.llﬂed product status of the device or
applicabie JAN marking,

3.4 Performance cha.racteristlcs. Performance characteristics shall be as specified in tables I,
Landm — -

3.5 Marking, The following marking specified in MIL~S~19500 may be omitted from the body of
the diode at the option of the manufacturer:

e (a) First letter "C' from qualification designation code
() Manufacturer's identifjcation.
{c) Country of origin.
It ia nermisasihla to hava the hrnn numhar on teo a rl} cant nt linega:

v omr v e eecseres

in the type number shall be as !onows- IN-XXX,

TPATIMY ACCTIDAAME TIDAY
4 & SAIVVIWVUMI L rnvv uuvna

4.1 Sa@guﬁg and lnspection. Sampling and inspection shall be m accordance with MIL-S~195Q0,
and as specified nerem. ;

4.2 Qualification inspection. Qualification inspection sha,u consist of the examinations and tests
specified in tabies [, II, and IIL

4.3 Quality conformance inspection., Quality conformance inspection shall consist of group A,
- B, and C inspections.

4.3.1 Group A tnspectiorx. Growp A inspectlon shall consist of the examlnatiom and tests
: specmed in table L

. 4.3.2 Groun B inspection. Group B insnection shall consist of the axaminations and tests
specified In table 1L o

4.2.2 Growm C insnaction. Groun C insna ong and tasts

- we Tt LA Twp W ame—p

specified in table
6 months during production.

a
1z
B
®
>
=

coneiat Ho
pection shall be conducted on the initial lot and thereafter every

a
9
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TABLE L Group A im‘;ggcnon. Continued
MIL-$TD-750 L Limits
Exomination or test T
Hsthod Deall g Symbol | Min [ Wex | Unit
Subgroup 2 - Continued
Forward recovery time 40268 | Ip = 80 mAde vir R .5 | vae
tfr - 100 ns
Reverse current 4016 | Vgp = 10 Vde; T4 = 100°C )
1NG4S ——- 5 uAde
1N662 ane 5 yAdn
1NG63 o= 5 uAdc
Reverse current 4016 | T, = 100°C 169
- 1Ne43 Vp = 100 Vde a=- 15 uAdc
1N682 Vg =80 Vdc e 100 uAde
1N683 VR = 75 Vde -——- 50 #Ade
Capacitance 4001 (o]
1NG643 Vs 175V - 3 pF
IN662 V=80V --- 3 P
ING63 Vv-80V ace 3 pF
- - TABLE . Group B cuon.i
MIL-STD-750 L Limits
Exemination or test E
Method Detaiis g Symbo! Min | -Mex Unit
Subgroup 1 10
Physical dimensicas 2088 (Ses figurs 1) mnm | ems | wme | e=-
Subgroup 2 15
Solderability 3026
Thermal shock 1081; Test condition € ses | === | se= | e=s
({temperature cycung)
Thermal shock (glags strain) 1056 | Tast condition A [ ——— - ——
Vibration, variable frequency 2036 | Nomoperating mme | mem | wee | we-
Terminal strength: 2036 | Test condition A; 2 lba; - cee | eme | o=
Tension t= 3 sec
Hermetic seal 1071} Test condition G or H for -m- —— wee .-
fine leaks; C or E for
groas lsaks
Moisture resistance 1021 | (Omit initial conditioning) e Bl
End points:
Forward voltage 4011 VF
1N643 Ip = 10 mAdc == | 1,0 | Vdc
1N862 Ip = 10 mAdc -e= 1 1,0 | Vde
1N663 Ip = 100 mAdc ——- 1.0 Vdc




TABLE IL Group B inspection, - Continued

NIL-STD-750 L Limits
Examination or test T .
- Nethod Details Poo| symbol | win | max | umt
Subgroup 2 - Continued .
End points: -Continued
Reverse current 4016 Ta = 100°C In B
1N643 Vi = 100 Vde - 15 pAde
1N6e82 Vgp = 80 Vdc e== | 100 | jzAde
1N663 VR = T8 Vdc === | 30 | pAde
-Subgroup 3 16
Shock 2016 500 G; t=~ 1 ms; 5 blows wne | eea | ama | we=
each orientation: Xy, Yy,
and Y, )
Vibration, variable frequency| 2036 10G cea | ame | coe | aua
{nonoperating)
Constant acceleration 2006 | 30,000G; Xy, Yy, and Y, | con | con | ame | am-
orientations -
End points:
{Qama as anthormm 2\
\TTaeY e Snapa ey &)
Subgroup 4 15
Terminal strength: 2086
Lead fatigue Test condition E; 1 1b - . =a ——-
End points: .
(Same as for subgroup 2)
Subgroup 5 - 15
Surge current 4086 T, = 100°C; 1, = 10mAdc;
: ig{surge) = 500 mA;
4 i%- 120 8
: surges at 1/minute '
1NAa43 vy = 178 Viok) — o= [ -
1N662 vy = 80 V(pk) cee | eme | aee | aee
1NB63 vx. = 80 V(pk) ——e cna woe oma
End points:
{Same as subgroup 2)
Subgroup 6 15
' Salt atmosphere 1041 . . cnn P
(corrosion)
Subgroup 7 A= 104
High-temnerature life 1031 Ts = 178°C s== | =s= | === | ===
(nonoperating)
End pointa:
(Same as subgroup 2)
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TABLE 0. Group B inspection, - Continued
MIL-STD-750 L Limits
- Gaeminetion - or rlest . T
Hethod Details B | Srmbel | Min | Mex | Unit
Subgroup 8 A= 10
Steady stats cperation life 1026 | f=80Hz (see 4,41}
1N643 I = 40 mAdc; === el IO Bt
VRMiwig) = 175 Vipk) ~
IN882 I = 40 mAdg; -=- ses ] we= fae-
VrRM(wkg) = 80 V(pk) - == | wem |m--
1N663 Io = 60 mAdc; - “me | eon |eee
End points: N
{Same as subgroup 2)
Subgroup 9 15
Low temperature operation Ty = =85°C
Forward voltage 4011 Vg
1N643 IF = 10 mAde - 1.2 |Vde
1IN682 Ip = 10 mAdc - 1.2 | Vdce
1N883 IF = 100 mAde ] 1.2 1 Vde
Reverse current 40186 Ig
1N643 Vg = 100 Vdc - 1 | uAde
1N682 VR = 50 Vde e’ 5 uAdce
1Ng863 Vg = 78 Vde === {5 | pAdc
TABLE III.  Group C inspection.
WIL-STD-750 > Limite
Exomination or test -
Method Details : 5 Symbol Min Mox Unit
Subcroup 1 15
group 1
Barometric pressure, 1001 15 torr; t = 60 sec -—- - wee | wo-
reduced (altitude oparation)
Measurement during test:
Reverse current at peak 4016 ip
reverse voitage
1N643 vy = 300 V{pk) - 100 | uA(pk)
iIN882 vy = 100 Vipk) - 100 | pAtpk)
1N683 . v, = 100 V(pk) - 100 | uA(pk)
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5. PREPARATION FOR DELIVERY

5.1 See MIL-S-19500, section 5. '
6. NOTES

o 9 PR . _a_ _ -
9.1 Tae ook

Custodians:
Army - EL

Nawve . M

avenvy T Kavw

Atr Force - 17

Revisw activities:

User activities:
Army - SM
Navy - A8, CG, MC, OS, SH
Air Force - 13, 15, 19

> . =y W e -

oies speciiied in MIL~-S5-19500 are applicable to this specification,

Preparing activity:
Army - EL
Amante MOA _
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INSTRUdﬂONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting. comments and suggestions for improvements. Ail users of miiitary standardization documents are invited to provide

-SAEHOSHUNS. &lIII xonn Ry I)" ﬂw.ﬂ. lomw lloll' ihe l.lll- uwluuu, “m uoul mo IW.. ‘ﬂ.. |w "Vl ouu"w/. Ill(l

mailed. .In bloek 5, be ay'spacific as Rossible about particular problem areas such as wording which required interpretation, wss
too rigld. sestvietive dense.; smilicuaus. o wasringnm tiivie 1and slwe nannosed warding chandges which would slieviste the

ST ctwmi Tt ey e —————— e e} WY Erer T W ey T e wmme Y B "

ptoblopp. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowiedgement will be mailed to you within 30 days to let you know that your comments were received and are being
considered.

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

wnuuou uq\iu'lmtnu on curreni coniracis. Commenis submiited on ihis form do noi consiituis or lmply autborization

b enmica aney navticn Af tha safoven sad AMuman-l ne bo amand acnbtwantnal saniineemanbs
Yo WIS &) pUssial Ui wis fuivisacve LlTw e/ OF vO SINSNG COLORCWUA TSQuscinonig.
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

(See Instructions - Reverse Side)
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