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MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, DIODE, SILICON, CURRENT REGULATOR,
TYPES 1NS283-1 THROUGH 1NS314-1, AND INS2B3UR-1 THROUGH 1N5314UR-1
JAN, JANTX, JANTXV, JANS, JANHC, AND JANKC
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SUPERSEDING
MIL-S-19500/463D
20 August 1990

1.1 Scope. This specification covers the detail requirements for 100 volt, silicon, current regulator
diodes. Four (evels of product assurance are provided for each encapsuiated device type as specified in

1.2 Physical dimensions. See 3.3 (DO-7 and D0-213AB).

1.3 Maximm ratings. Maximum ratings are as shown in tabie II herein and as follows:
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at L = .375 (9.53 mm). (Derate to 0 at +175°C).

Py = 500 sv (D0-Z13AB) at Tge = +i25°C. (Derate to D at +

a~d)
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~65°C 3 T s +175°C; ~65°C s Tgyg s +175°C.
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table 11 herein (nominally 0.22 mA dc s Ip < 4.70 mA dc).

Ryl = 250°C/v (maximum) at L = .375 inch (9.53 mm) (DO-7), (DO-14)
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R .co = 100°C/U (maximum) junction to endcane (D0O-213AR).
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Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be |
| of use in improving this document should be addressed to: Commander, Rome Laboratory |
| ATTN: RL/ERSS 525 Brook Road Griffiss AFB, NY 13441-4505, by using the Standardization i
Documant lmnravament Praonnes! (DD Form 14L24) annaarinn at the snd of this document or bv Letter. |
Document lmnrovement Propossl (DD Form 1426) sppearing at the end of this do ), i
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NOTE: See 3.2.1 and 3.2.2.

FIGURE 1. Lead thermal path length, L.
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SEE NOTE 4 e
-—-—‘ @wu
|
Dimensions
Ler Notes
inches fillimeters
Nin Max Min Max
B .018 | .022 0.46 0.56 3, 4 |
I [
¢D 085 | .907 | 2.16 | 2.72 5 1
| | | I
G .230 | .300 5.84 7.62 ]
| |
{ L 1.000 | 1.300 | 25.4 | 38.1 |

NOTES:
1. Dimensions are in inches.
2. Metric equivalents are given for general information only.
3. The specified lead diameter applies in the zone between .050 (1.27 mm) and 1.00
(25.4 »m) from the diode body. Outside of this zone the Lead diameter is not controiied.
Both Leads shall be within the specified dimension.
The minimum body diameter shall be maintained over 0.15 (0.38 mm) inch of body length.

» o~

FIGURE 2. Physical dimensions (IN5283-1 through 1N5314-1).
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| i Dimensions |
I f T
| Symbol | Inches | MWillimeters
Min Max Min Max
¢D .09 .105 2.39 | 2.67
]
i
F 016 .02 0.41 0.55 |
1
1
] -189 .05 4.80 s.21
]
Gq .159 ref | 4.1 ref |
}
]
S .001 min 0.03 min |
i

NOTES:
1. Dimensions are in inches.
2. Metric equivalents are given for general information
only.

FIGURE 3. Physical dimensions (1N5283UR-1_through 1NS314UR-1).
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Design data

Metalization:

Top: (Anode)

Back: (Cathode)
I 00\' rknaca

WRIINSW csececeas

Gol.d thi ckness

Chip thickness ....... .

NOTES:

L] Nimanceinne ara in in
1. YIRS IONS SN TN W

KIL-S-19500/4630

g ﬂ H
]
777N S SAS S S S

77
Y,
727

Y RS,
A aweee VO
Y, g,

U D 554
Y
Y,
G,

LLLLLL Ll Ll

AN
o

L

¥ T |
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1 L

| T

| Symbol Inches Millimeters
. Al | -
. Au i fiin #ax AN Rax
25000 1 win, ¢
4000 A Win. | A .01 | 0% | .305| .355
010 +.002 inch - {

{ 8 026 030 L840 | 762

L Jd 1

iches .

2. Metric equivalents are given for general information only.

FIGURE 4. Physical dimensions, JANHCA and JANKCA die.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks
forms a part of this document to the extent specified herein. Unless otherwise specified, the issues of
these documents are those Listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplesent thereto, cited in the solicitation (see 6.2).

SPECIFICATION
MILITARY
MIL-S-19500 - Semiconductor Devices, General Specification for.
STANDARD
MILITARY
MIL-STD-750 - Test Methods for Semiconductor Devices.

(Unless otherwise indicated, copies of federal and military specifications, stendards, and handbooks are
available fros the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA
19111-5094.)

2.2 Order of precedence. In the event of a conflict between the text of this specification and the

references cited herein, the text of this specification shall take precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

2 A Aommacabod datdacs!l cmcnilfcmmslan - . <aesead I deam maciisa P 1
da 1 ASIVL IOLTU UTLOIL dpTLil ILal i, IT IRV IVUUTL 1LTW TR I TETTILS MLl UT

NIL-S-19500, and as specified herein.

3.2 Abbreviations, symbols, and definitions. Abbreviations, symbols, and definitions shall be as
specified in MIL-S-19500.

3.2.1 L - Lead thersal path {ength (see figure 1). Lead thermal path length is the distance from the end
of the diode body to the point of Lead-temperature measurement. for purposes of this measurement, the same
heat sinking at the same distance from the diode body shall be applied to each Lead. No heat sinking shall
occur between the diode body and the point of Lead-temperature measurement. This measurement may be made
from either end of the diode body. (The diode body includes slugs, if any, but does not include braze
fillet, paint, etc., within the zone of uncontrollable Lead diameter.)

3.2.2 T - Lead temperature (see figure 1). Lead temperature is the temperature of the lead measured at
the lead thermal path length, L. Lead temperature shall be measured by means of a No. 30 copper-constantan
thermocouple, or equivalent. AlL reference to T will be Tend-cap for “UR" devices.

3.2.3 i, - Pinch-oif current. Pinch-off current is defined as the reguiar current at specitied test
voltage, Vg.

3.2.4 Vpgy - Peak operating voltage. Peak operating voltage is the maximum voltage that shall be
applied to the device.

3.2.5 Pp - Steady-state power dissipation.

3.3 Design, construction, and physical dimensions. Design, construction, and physical dimensions shall
be as specified in MIL-~5-19500, and figure 2 (DO-7, DO-14), figure 3 (DO-213AB), and figure & (JANHC and
JANKC) .

3.3.1 Lead finish. Lead finish shall be solderable in accordance with MIL-STD-750 and MIL-S-19500, MIL-
STD-750, and herein.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T10:44Z
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3.3.2 Dash one tomstruction. ~Yhese devices-shall be.of :double plug construction utilizing high
tesperature metallurgical bonding between both sides of the silicon die and terminal pins.

3.3.3 JANS construction. Construction shall be dash one, category 1 or Il metallurgical bond in
accordance with 81L-$-19500, appendix A, 30.14.2 and 30.14.4.

3.4 marking. Marking shall be in accordance with MIL-$-19500.

3.4.1 Marking of UR version devices. For UR version devices only, all marking (except polarity) may be
omitted fros the body, but shall be retained on the initial container.

4. QUALITY ASSURANCE PROVISIONS

4.1 sampling snd inspection. Sampling and inspection shall be in accordance with MIL-S-19500, and as
specified herein.

£.2 OQualifigation inspection. Qualifieation insnection shall be in accordance with MIL-$S-19500, and as

S S|t INSPees e, = <

specified herein.

4.2.1 Group E inspection. Qualification inspection shall be in accordance with MIL-S-19500 and 4.4.1
herein.

o PR X

4.2.2 JANHC and JANKC devices. @uaiification for shail be in accordance with appendix h O

4.3 Screening (JAN, JANTXV, JANTX, and JANS Levels only). Screening shall be in accordance with MIL-S-
19500 (table 11), and as specified herein. The following measurements shall be made in accordance with
table 1 herein. Devices that exceed the Limits of table I herein shall not be acceptable.

Screen (see
table II of Measurement
MIL-S-19500)
JANS JANTX and JANTXV Levels JAN Level
3a Teaperature cycling Temperature cycling Temperature cycling (in accor-
dance with MIL-S-19500
JANTX Level)
3¢ 1/ Thermal impedance Thermal impedance Thersal impedance (see 4.5.4)
(see 4.5.4) | (see 4.5.4)
1
i
9 Ipg |Not applicable Not applicable
s
|
10 Vpoy = 100 V dc Vpoy = 100 V dc |
at Ty = +25°C at Ty = 425°C
1 1pq ; 8lpq s 5% of Ipq
] initial value |
| |
|12 See 4.3.2 See 4.3.2 ]
] Subgroup 2 of table Subgroup 2 of table ]
| 13 2/ 1 herein; 1 herein; |
| ﬂlp1 s 5% of A1P1 s 5X of ]
] | _initial value. | _initial value. | |
i/ Thersal impedance may be performed any timc after sealing

provided temperature cycling is performed in accordance with
MIL-S-19500, screen 3 prior to this thermal test.

4.3.2 Screening (JANHC or JANKC). Screening of die shall be in accordance with MIL-S-19500, appendix H.
As a minimum, die shall be 100-percent probed in accordance with group A, subgroup 2.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T10:44Z
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L 2.2 Pouar hurn-in conditione, Pouer hurn-in conditions are as followvs: = 200 mA dc minimum;

mounting and test conditions in accordance with MIL-STD-750, method 1038, test cond'ltlm B,

TEC = 475°C to +125°C for surface mount devices. T, = Room ambient as defined in the general requiresents
¥

4.4 ouslity conformance inspection. Guality conformance inspection shall be in accordance with
WIL-S-19500, and as specitied nherein.

4.4.1 Group A inspection. Group A inspection shall be conducted in accordance with MIL-S-19500, and
table I herein.

4.4.2 Group B inspection. 6roup B inspection shall be conducted in accordance with the conditions

specifwd for subgroup testing in table Ila (JANS) and 1Ib (JAN, JANTX and JANTXV) of MIL-S-19500, and as

foliows. Electrics! messuresents (endpoints) and delta requirements shall be in accordance group A

4,
subgroup 2 herein.

4.4.2.1 Group B inspection, table IVa (JARS) of HiL-5-195C0.
Subgroup Method Condition
B84 1037 Test conditions in accordance with 4.3.2; ton = tafs
= 3 minutes minisum for 2,000 cycles.
8s ' 1027 Ig = 200 =a dc, T; = +125°C or adjusted as required to give an
average lot Ty = +175°C. Marking legibility requirements shall
not apply.
B6 3101 or RoyL = 250°C/W 375 inch (9.52 mm) lead length (non surface
4081 mount). Ryypc = 100°C/W (surface mount).
L. 4L_2.2 Group B inspection. table IVb (JAN. JANTX, and JANTXV) of MIL-S$-19500.
Subgroup Method Condition
83 1027 Vpoy = 100 V dc; Ty = +25°C; L = 3/8 inch (non surface
mount), L = 0" for surface mount.
B4 iod BS — Not applicable.
85 5052 Tp = #I75°C.

4.4.3 Group C inspection. Group C inspection shall be conducted in accordance with the conditions

specified for subgroup testing in tabie V of MIL-5-19500, and as follows. Electrical measurements
\m-anq’.\ and delea r—quirmnf( shall he in accordance uith tahle 1 groun A, 51_1{:9;91_1:'_ 2 herein.

Subgroup Method Condition
c2 2036 (Not applicable to surface mount devices); (ead fatigue
conditions: Test condition E; .062 inch (1.57 mm) lead
restriction from case. Tension conditions: Test condition A;

4 pounds, 15 seconds.

c6 1026 Vpov = 100 ¥ dc; Ty = +25°C; L = 3/8 inch (non surface
mount), L = 0% for surface mount,
c7 —— See 4.6
8
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4.4.4 Group £ Vnepection. ‘Gretp E inspectfon shall be’xonducted in accordence With' the cenditions
specified for ubgroup testing in toble VII of MIL-S-19500. Electrical measurements (end points) and delta
requirements shall be in sccordance with the applicable steps and footnotes of tabie I, group A, subgroup ¢

[P
nere .

4.4.4.1 Group E inspection, table VII of MIL-S-19500.

Subaroun Method  Condition Sampling plan
E1 1051 500 cycies 45 devices, ¢ = 0
E2 1037 6,000 cycles(see &4.3.1) 45 devices, c = 0
8 — Mot Applicsble
E4 '.':‘L‘ ReJEC = 100°c/v (:axim) at_zero 22 devices, ¢ = 0
oF . ] ioE0r < v - iEEOA

!m tﬂgl" YL L 3 lR 3 TaI2 L,
(see 4.5.5), at Ty = 30 s.
(surface mount only)

EL 1M Rgst = 250°C/¥ (maximum) at 375 22 devices. ¢ = 0
or 4081 inches Lead length +25°C s Tp s +35°C
(see 4.5.5), at Ty = 30 s in still air

£ oo .un‘-n- mes et i)
ATRAT SUTT@LUT WowiIe wivy s

4.5 Methods of inspection. Methods of inspection shall be as specified in the appropriate tables and as
Toliows:

4.5.1 Knee ac_impedance (2;) st test volﬁ.gg_,( To test for 2, , a 90 H2 rignal. Vg (mod) with ras
vaiue equai to 0 percent of test voitage, Vi , is superimposed on the test voitage {(see figure &J.

4.5.2 Regulator impedance (z,) 8t test voltage V5. To test for 2z, , a 90 Hz signal Vg (mod) with rms
value equal to 10 percent of teSt voltage, Vg , is superimposed on the test voltage (see figure 7).

4.5.3 TYesperature coefficient of regulator current (“1. Temperature coefficient of regulator current
shall be calculated as follows:

1
a

- (T.- ) - I_ (T.. )
P Tz 2 - 5 (T2
«i, = x 100
Ip (T = +25°C) AT
4£.5.4 TYherss! ispedance 1 jx Sessurements for screening. The ;5 measurements shall be performed in

accordance with MIL-STD-750, “method 3101 (vp to be used in lieu of v ) The maxisum limit (not to exceed
the group A, subgroup 2 Limit) for Zg,x 1in screemng (table 11 of HIL-S-19SUJ) shall be derived by each

comamdm . Aas e PPN o |

vendor by seons o1 statistical process control. When the process has exhibited contrcl and capsbility, the
capebility data shall be used to establish the fixed screening Limit. In addition to screening, once a
fixed limit has been established, monitor all future sealing lots using a random five piece samle from each
iot to be piotted on the applicabie X, R chart. If & lot exhibits an out of control condition, the entire
Lot shall he removed from the Line and held for Engineering evaluation and disposition.

a. Iy measurement current - ~ - - ~ - ~ ~ - = - = = = ~ 1 mA - 10 WA
[ Y Smmmmd hoatdnm smmimnant _ _ _ _ _ _ _ _ - = — — = L & 1N a
Ve l“ IVrseiIu IgaLiing wWwiirsiiy, — — — = = = = — = — = = = . N Saw e
€. tyheating time - - - - o c oo 10 ms.

d. typ measurement delay time - - - - - - - - -~~~ 70 ps maxisum.

4.5.4.1 for initial quatification or requalification. Read and record data (Io,y) shall be supplied to
the qualifying activity on one lot (random semple of 500 devices minimum). Twenty-two serialized devices
shatl be sent to the qualifying activity for test correlation.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T10:44Z
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L S & Thermal racs
2.2 sNerma. Test

e urement chall be 1n accordance with MIL-STD-750, method
3101. Fforced moving ai

ted across the device during heat. The maximum limit
(max) = 250°C/¥ or Rgyec = 100°C/4. The following

P
P

I I e i 1 mA to 10 mA

. . o s o sAA _a

b. Iy------=----=--------- =2 -=--- U WA (O &4UU ®mA

€. ty=-— ===~~~ - - -~ -~ - ---- - s -~ 30 seconds minimum

d. typ - - -~ - - -t = - - s - s e e s e s e - - 70 pys maximum

LS = Lead spacing = 3/8 inch for non surface mount and O inch for surface mount (see figure 5 below)

CJ

PPER LEAD CLAMP

[ ‘
/-
AT

.Lmvg
-5

YT YarY YD HFPATYT AYOCOTOHATADND
INFINJIC ACAI-UILIDOIFARIUR
FIGURE 5. Mountina conditions.
L € £ 1 Lar snitim] minlsfFiratiane and canal ifirariane Dand and rarard dara 1n arcrardanca vith AasAin €
£.5.5.1 for initisl gquslifications snd regualificsticns. Read and record dats in accordance with group €
herein and shall be included in the qualification report

4.5 Temperaiure coefficieni of reguiator current. The temperature coefficient of reguiator current shaii
be tested under the following conditions: (sampling plan: 22 devices, ¢ = 0)

Test 1: Vg = 25 V dc, Ty q = -55%C, Ty p = +25°C, L = 3/8 inch (nonsurface mount), L = 0" (surface mount)
3 m

2.2 and £ 5.3) vith the maximu limit per column 8 of table II,

Test 2: Vg = 25 V dc, Ty q = 425°C, T p = +150°C, L = 3/8 inch (nonsurtface mount), L = 0" (surface
sount) {see 3.2.2 aid 4.5.3) with the maximum limit per column § of table 11,
10
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FABLE 1. . ] tion.
] | 27 T
Inspection 1/ MIL-STD-750 Symbol LiTits Unit }
Method Conditions nin nax 7[
Subgroup 1
Visusl and wechenical | 2071
exaaination
Subgroup 2
Regulator current Vg =.25 V dc, Ipq Column |Column | mA dc
(see 4.5.2) | |t = 90 s or 'thesmal 3 4
| jequilibrium,
| T = +30°C £3°C
| (see figure 6)
Limiting voltage Iy = 0.8 1, (win) v Colusn | V dc
col. 3 of table II 7
(see figure 7)
Regulator current | Vg = 100 V dc 1pp Coluan mA dc
(pulsed) 10
Reverse voltege Ip = 200 mA Vg 2.5 V dc
Thermal tmpedance 3101 [See 4.5.4 ZoJx 3] °cv
Subgroup 3
|
Not applicable
|
Subgroup & |
Regulator iwce Vg = 25 V dc; 1g Column Mo
(see figure 8 and 4.5.2) 5 |
| I
Knee impedance ] jvg = 6.0V dc Iy Column L]
(see figure 9 and 4.5.1) 6
Subgroups 5, 6, and 7
Not applicable |
i

1/ For saspling plan, see MIL-S-19500
2/ Column references are to table 1I herein.

R U

1
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NOTES:
1. Adjust voltage source so that Vg = 25 V dc.
2. Measure current Ip.
3. The device is acceptable if the current falls within the Limits specified.
&.

The ammeter shall represent essentially 8 short-circuit to the terminals between which the current is
being measured. If not, the voltmeter reading shall be corrected for the drop across the ammeter.

FIGURE 6. Requlator current test circuit.

1~
v VOLTAGE
(D SOURCE
L

®

NOTES:
1. Adjust current source to 1| of table V, column 7.
2. Measure voltage V, .
3. The device is acceptable, if the voltege is less than the Limits specified.
4.

The asmeter shall represent essentially a short-circuit to the terminals between which the current is
being measured. If not, the voltmeter reading shall be corrected for the drop across the ammeter.

FIGURE 7. Limiting voltage test circuit.
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NOTES:
1. Adjust voltage source so that ¥g = 25 V dc.
2. Apoly an ac signal of 2.5 V ras at 90 Hz through an isolating capacitor C.
3. Measure the ac ras voltage.
4. 2, = Vg mod x (R + V ac) where Vg mod equais ac signai for note 2 and vV ac equais the voliage

mrrnee Da
SLTCse ~j.

S. Device is acceptable if the regulator impedance meets the specified minimum Limit.
FIGURE 8,
C
ii . -
1 !
L) ) 1 v
| <
7 ) VOLTAGE /
(::) " source
——_ -
Ry g (im0
, l.ﬂ tl! T acien
VL -
NOTES:
1. Adjust voltage source so that Vx = 6.0 ¥ dc.
2. Apply an ac signal of 0.6 V res at 90 Hz through an isolating capacitor C.
3. Measure the ac rms voltage.
4. zx = Vg mod x (Rq + V ac) where Vy mod equals ac signal for note 2 and V ac equals the voltage across
Rq-
5. Device is acceptable if the knee impedance meets the specified minimum limits.
FIGURE §. Knee impedance test circuit.
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S. TPACKAGING

- a - . - - - - . . 2 s 2 o d___ __ _.2al aaw) FOR I= 4a'a}

3.7 rackaging requirements. rackaging snall D€ 1IN acCOraance Wit AiL=I=1yIw.

6. NOTES

(This aaction containe information a naneral Ar avnlanatarvy nature that v he _hglnful but is not

This szcticn conteine inforaation of & generel or explanatory nature that De 0

sandatory.)

s & PYPRpas -r - o _a__ ____3182_1 2_ sevi 0 AOEMANY amn e 12 mmbl o e dhde cmcaadfiansddmn

0.9 tes. The notes specitied n RIL-5-19500 are appLicabile 10 this specitication.

6.2 Agquisitjon requirements. Acquisition documents should specify the following:

a, Issue of DODISS to be cited in the solicitation.

b. Lead finish (see 3.3.1).

c. For die acquisition, the 4ANHC or JANKC designation should be specified (see figure.4).
ol Pradiict: sssurance leuval and tune Mimfim

6 3 Suppliers of die. The qualified die suppliers with the applicable letter version (example

WMEDOTY il e ddamedlésad Shua
MIALOVI/ WILL VT IUTTILITT TSV [ a7 WL.

JANC ordering information
| Ranufacturer |
1 PIN 55801
[}
]
| IN5283-1 JANHCAINSG283
| through through
i ANS3i4-T JARHCAINS314
|
| 1N5283-1 JANKCAINS283
| through through
| 1NS214-1 JANKCAINSI1L

£ 1 Phomomaes Somom tommisimeiim S mamaam Amtamdalea cma mabd sioed do shids acidiadan 6a cdamedid. ahanmaa cdoh
O.% UWWRITS 1TOW PICVIOUS TB3UC. ABLST IBKS @iT 0L UBTU 11 I3 TSVISIG WO v WY COad 3 Wiln

respect to the previous issue due to the extensiveness of the changes.

6.5 Substitutsbility. Non dash-one devices have been deieted from this specification. Dash-one devices
are a direct substitute for non dash-one devices and are preferred. Devices in stock are acceptable
provided the date code does not exceed the implementation date of this specification. Existing supplies of
the non dash-one parts may be used until exhausted.

CONCLUDING MATERIAL

Custodians: Preparing activity:
Army - ER Air Force - 77
Mavy - EC
Air Force - 17 Agent:

NASA - NA DLA - ES
Review activities: (Project 5961-1491)
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