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MILITARY SPECIFICATION

SEMICONDUCTOR DEVICES, DIODE, SILICON, VOLTAGE REGULATOR
TYPES INLA6D, INGLEDC, TNLLEOD THROUBH TNALLDG, INLLD6EC, TNLLFED AND

ANLLEOUS, TNLLEDCUS, INLLEODUS THROUGH TNLLOGUS, INLLPECUS, INLLIGDUS AND

ING4B5US, INGLBSCUS, TNG64BSDUS THROUGH ING4LPIUS, INGAITCUS, IN649T1DUS
PLUS C AND D TOLERANCE SUFFIX; JAN, JANTX, JANTXV, JANS, JANHC, AND JANKC

This specification is approved for use by all Depart-
sents and Agencies o©f the Oepsrtment of Defense,
1. SCOPE h
1.1 Scope. This apecification covers the detail requirements for microminiature 1.5 watt silicon, tow

Leakage, voltage regulator diodes with tolerances of 5 percent, 2 percent, and 1 percent. Four levels of
product assurance are provided for each device type as specified in MIL-$-19500, and two level of product

assurance for die.

1.2 Physical dimensions. See figures 1 (similar to DO-41), 2, end 3.

1.3 Maxisum rstings. Maxisum ratings are as shown in columns 8 and 10 of table III herein and as
follows: ’

; -65°C € T .. < +175°¢
ST6

B =1
v v

1.4 Primary electrical characteristics. Primary electrical characteristics are as shown in cotumns 2, 9,
12, and 14 of table IIl herein and as follows:

3.3Vdc$Vl£ZWVdc

1INGLEOD through TN4496D end TNG4BSD through ING6491D are 1 percent voltage tolerance.
INGLEDC through TNGLIGC and ING4BSC through INGLIIC are 2 percent voltage tolerance.
INGLED through 1N4496 and 1N648S through 1N6491 are 5 percent voltage tolerance.

RegL = 42°C/W (max) at L = .375 inch (9.52 mm) {nonsurface mount)

R_,er = 20°C/¥ (max) (surface mount)

- §
oL

I
| Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of use

| in imoroving this document should be addressed to: Defense Electronics Supply Center, DESC-ELD,

I (DD Form 1426) sppearing at the end of this document or by letter.
AMSC N/A FSC 5961
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T08:27Z
Check the source to verify that this is the current version before use.
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Ler Dimensions . Notes

Inches Hillimeters
Hin Hax Hin Rax

G . 106 .160 2.69 | 4.06 3

0 . 060 .085 1.52 | 2.16 3
L (800 | 1,300 | 20,32 1332
¢8 . .032 0.71 | 0.8

i L, .050 L1.27 |1 &

T|

1. Dimensions are in inches.

2. Metric equivalents are given for general information only.

3. Package contour optional with ¢0 and Length G. Heat slugs, if any, shall be included within this
cylinder but shall not be subject to minimum Limit of ¢0.

4. The specified lead diameters apply in the zone between .050 inch (1.27 mm) from the diode body and
the end of the tead.

FIGURE 1. Physical dimensions of nonsurface mount device.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T08:27Z
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Ltr Dimensions Notes
inches Mill imeters
Nin Rax Min Max
[ .168 .200 4.28 5.08
F oe | .028 0.48 | 0.7
S 003 0.08
D .09 .103 2.31 2.62

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

FIGURE 2. Physical dimensions of surface mount device, "ys".

Source: https://assist.dla.mil -- Downloaded: 2
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i Dimension
T
l Sywbol I Inches l Millimeters l DESIGN DATA
| B T \f T 1 o }

L l Hinl Haxl Min l Max ‘ Metallization:
T T T T v 1
| A | 0.030| 0.036] 0.813| 0.914 Top: (Cathode) . .
I $ Back (Aanode). . . .
| 8 | o.022] 0.027] 0.584] 0.686
{ i
I T
| ¢ ] 0.006] 0.012] 0.152 0305!
L 1 1
NOTES:

1. Dimensions are in inches.

2. Metric equivalents are given for general information only.

FIGURE 3. Physical dimensions for JANHCA and JANKCA (die).
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i Dimension
T
| Symbol | Inches | Millimeters | DESIGN DATA
l I B 1 % T ]'
L Hml Max [ Min I Max l Metallization:
! 1 ki T 1
| A 0.030| 0.036{ 0.813} 0.9 Top: (Cathode) . . . . .
} { Back (Anode). . . . . . .
[ 8 0.022| 0.027| 0.584] 0.686
1 L
i T
| ¢ 0.006| 0.012{ 0.152| 0.305|
—_ 1 L ] J
NOTES:
1. Dimensions are in inches.

2. Metric equivalents are given for general information only.

FIGURE 4. Physical dimensions for JANHCB and JANKCB (die).
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f Dimension
| T
l Symbol I Inches J Millimeters J DESIGN DATA
1 T v 1
l l Min 1 nax l Hinj Max Metallization:
1} T 1 1 L
A | 0.030{ 0.036| 0.813| 0.99% Top: (Cathode)
t + 8ack (Ancde). . . . . .
8 | 0.022| 0.027] 0.584| 0.686
1 l . |
T T t
¢ | 0.006] 0.092] 0.152] 0.305|
L 1 | i J
NOTES :
1. Dimensions are in inches.

Metric equivalents are given for general information oniy.

FIGURE 5. Physical dimensions for JANHCC and JANKCC (die).

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T08:27Z
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2. APPLICABLE DOCUMENTS

2.1 Government documents.
2.1.1 3pecifications, standards, end handbooks. The following specifications, standards, and handbooks

form a part of this documsent to the extent specified herein. Unless othervise specified, the issues of
these docusents are those listed in the issue of the Department of Defense Index of Specifications and

Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATION
MILITARY
MIL-S-19500 - Semiconductor Devices, General Specification for.
STANDARD
MILITARY
MIL-STD-7S0 - Test Methods for Semiconductor Devices.

(Unless otherwise indicated, copies of federal and military specifications, standards, apd handbooks are
available from the Standardizetion Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadeiphia, 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 document shall take precedence. Nothing in this document,
however, supersedes applicable Laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS .

3.1 Associsted detail specification. The individual item requinesents shall be in accordance with
MIL-S-19500, and as specified herein.

3.2 Abbreviations, sysbols, and definitions. The sbbreviations, symbols, and definitions used herein
shall be as specified in MIL-S-19500, and as follows:

EC - . . e e e e e e e e e e e e e e Endcap.
US . . . . oL e e e e e e e e e e e e e Surface mount case outline, square endcap.

3.3 pesign, construstion, and physical dimensions. The design, construction, and physical dimensions
shall be as specified in NIL-S-19500, and on figures 1, 2, and 3 herein.

3.3.1 Construction except for JANHC an JANKC. Devices shall be metallurgically bonded-thermally matched-
noncavity-double plug construction in accordance with NIL-S-19500, 3.3.1.1, end 3.3.1.2 herein. The “US"
version shall be structurally identical to the axial Lead type except for leed configuration.

3.3.1.1 nNetallurgical bond for diodes with v, > 6.8 V dc. Category 1 metallurgical bonds as defined

in MIL-S-19500 shall be utilized.

3.3.1.2 MNetallurgical bond for diodes with v, = 6.8 V dc. Category 1 and category III bonds as defined
in MIL~-S-19500 may be utilized.

3.4 mMarking. Marking shall be in accordance with MIL-S-19500.

3.4.17 Marking of US version devices. For "US" version devices only, ail marking (except poiarity) may be
omitted from the body, but shall be retained on the initial container.

3.4.2 Polarity. The polarity of all types shall be indicated with a contrasting color band to denote the
cathode end. Alternatively, for US suffix devices, a minimum of three contrasting color dots spaced sround
the periphery on the cathode end may be used.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T08:27Z
Check the source to verify that this is the current version before use.
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3.5 selection of tighter tolerance devices. The C and D suffix devices shaii be seiecied

JANTX, JANTXV, or JANS devices, which have successtully cospleted all apolicable screening, and groups A, B,

and ¢ testing 2c S percent tolerance devices. ALl sublots of C and D suffix devices shall pass group A,
subgroup 2, at tighter tolerances. Tighter tolerances for mounting clip temperature shall be =sintsined for

reference purpose to establish correlation. For C and D tolerance levels, T, = 25°C &+ 2°C at 0.375" from

[ Yo i
body or squivalent.

4. QUALITY ASSURANCE FPROVISIUNS

PP with MI11-S-19500, and as

anTS >

4.1 Sampling and inspection. Sampling and inspection shaiil be in O with
6 weeks. This applies to JAN, JANTX

a
specified herein. Lot accumulation period shall be 6 months in liev o
and JANTXV quality levels only.

-« a

4.2 auaiification inspection. oualification inspection shall be in sccordance with NIL-S-19500, and as
specified herein.

4.2.1 Group E _inspection. Group E inspection shall be conducted in accordance with MIL-S-19500 and table

11 herein.

2.2 samuc snd JANKC devices. Qualification for JANC devices shall be as specified in appendix H of

z
“.&.L

MIL-S-19500.

4.3 Screening (all levels). Screening shall be in accordance with table 11 of HIL—S—‘\BS(X), and as
specified herein. The following measurements shall be made in accordance with table 1 herein. Devices that

P

exceed the Limits of tabie I hersin shall not be acceptable.

4.3.1 Screening (JANHC and JANKC). Screening of die shail be ih accordance with MIL-$-19500; appendix H.
screen (see table surements
11 of MIL-S-19500) -
JANS Level JANTX @nd JANTXV lsvels

1/ Thermal impedance, see 4.5.4 Thermal impedance, see 4.5.4

7 Hermetic seal, gross leak Hermetic seal, gross lesk
| S Ina and VI (1N&G65 thru 1N&496 only) |Not applicable
| .
] 1 |1gq and V (ING4LES thru ING4L96 only); |1pe and V, (INGLES thru TNG46 only)

A§RI < +100 percent of
ifitial reading or 50 nA dc,
whichever is greater.
Av, = 22 percent of initisi reading.

12 See 4.3.2 see 4.3.2

13 2/ 3/ subgroups 2 and 3 of table I herein; {Subgroup 2 of tabie I herein;
| 8igq{max) S 2100 percent 1AL, (max) = £100 percent
| 04 initial reading or 50 nA, | initial resding or S0 nA, which-
| | whichever is greater; i ever is greater; 4V, = 22 percent !
| |Av, = 22 percent of initial of initial reading. |
| | reading. |

i/ This test shall be performed snytime after screen 3.
2/ Thermal impedance not epplicable, if already performed 100%.
3/ pelta limits applicable to 1N&&65 thru INL4P6 only.

Source: https://assist.dla.mil -- Downloaded: 2016
dla. : -12-04T08:2
Check the source to verify that this is the current version before7fse.
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4.3.2 Power burn-in conditions. Power burn-in conditions are as follows:

The diode shall be suspended by its leads (nonsurface mount only) with the mounting clips at a mainimun of
.375 inch (9.52 ms) from the device body in a room asbient as defined in (see 4.5) general requirements of
MIL-STD-750. The test current 1. shall be adjusted to produce a junction temperature of +175°C maximum
and 1, minimum shall be equal to SO percent of column 8 of table I1I. Ffor surface mount devices, the
mounting clips shall contact the endcaps end the ambient tesperature may be elevated in order to achieve

the specified junction temperature.

4.4 Quality conformence inspection. .Quality conformance inspection shall be in accordance with
MIL-5-19500 and ss specifiad herein. Group A inspection shall be performed on each sublot.

4.4.17 Group A_inspection. Group A inspection shall be in accordance with MIL-$5-19500 and table 1 herein.
Thermal impedance conditions are as follows:

a. I, measurement current . . . . . . . . .. ... ... 1 mA to 10 mA.

b. 1, forward heating current . . . . . . . . . . . . . .. 3A to 10 A.

c. t"heatfngti-e.................... 10 ms.

d. tnnnuurenentdelaytine. . 100 us wmoximum.

The waximum limit for Z . under these test conditions are 1 = 4.5°C/W for category I bonds and

J¥(
1o x(max) = 7.5°¢C/v forecategory 111 bonds (see 3.3.1.1 and S!EB
4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with the conditions
specified for subgroup testing in tabies Iva and IVb of MIL-$-19500. Electrical measurements (end-points)
shall be in accordance with the applicable inspections of table I, group A, subgroup 2 herein except 1,

need not to be performed. See subgroup conditions for delta limits when applicable.

4.4.2.1 Group B inspection, table IVa (JANS) of MIL-5-19500.

Subgqroup Nethod Condition
3 1056 25 cycles, condition A
3 1071 Jest condition E

NOTE: For non-transparent devices, hermetic seal may be performed
after electrical measurements.

4 1037 1z = column 8 of table IlI at T, = room smbient as defined in the
genersl requirements of paragraph 4.5 of MIL-STD-750;
ton = toff ” 3 minutes minimum for 2,000 cycles. Mounting
conditions in accordance with 4.5.2. Mo forced air cooling on the
device shall be permitted. Leaded samples from this lot may be used
in (ieu of surface mount devices.

4 Endpoints: IR endpoints in accordance with table 111, column 13.

5 1027 1, = column 8 of table 111 for 96 hours; PT = 1.5 W; ‘rA = +125°C or
aéjusted as required by the chosen T, to give an aversge Lot

+275°C. Leaded samples from this Lot may be used in lieu of

TJ = d
surface mount devices.
S Endpoints: Ia endpoints in accordance with table III, column 13,
6 3101 RegL = 42°C/W maximum; R .. = 20°C/v maximum; +25°C < Ta +35°C;
or re*ercnce temperature measuring point is the inside of mounting clip
4081 on tead or endcap (see 4.5.7).
9

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T08:27Z
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4.4.2.2 Group B inspection, table IVb (JAN, JANTX snd JANTXV of MIL-S-19500).

Subqrou, Method condition

-

2L s
uco Ammwct 31N WTP L LA .

devices only).

n

2 4066 Izgy = column 10 of table 111 at T, +25°C (see 4.5.1).

2 1071 Test condition E only
MOTE: For non-transperent devices, hermetic seal may be performed
after electrical measurements.

3 1027 Xz(nin) = 50 percent of column 8 of table III (conditions in
accordance with 4.3.2); T, = room ambient as defined in the general
requirements of paragraph 4.5 of NIL-STD-750.

3 Endpoints: In endpoints in accordence with table III, column 13.
4.4.3 6roup C inspection. Group C inspection shall be conducted in accordance with the conditions

specified for subgroup testing in table V of MIL-5-19500 and herein. Electrical measurements (end—pomts)
shall be in accordance with the applicable inspections of table I, group A, subgroup 2 herein except Z

need not to be performed. See subgroup conditions for delta limits when spplicable.
4.4.3.1 Group C inspection, tabie V of HIL-§-19500.
Subgroup Method Condition
2 2036 Tension - test conditicn A; 10 Lbs; t = 15 5 2 J o,

Lead fatigue - Test condition E.
NOTE: Not applicable to US versions.

2 1071 TJest condition E only
NOTE: For non-transparent devices, hermetic seal may be performed
after electrical measurements.

[ 1027 I;(min) = 50 percent of colusn 8 of table III (conditions in
accordance with 4.3.2); T, = room ambient as defined in the general
requirements of paragraph 4.5 of MIL-STD-750.

6 Endpoints: IR endpoints in accordance with table III, column 13.

7 4071 Temperature coefficient for JAN, JANTX and JANTXV only; 1, = column 5
of table 111; T,4 = +25°C 25°C; T, = +100°C 25°C; limit = column 14
of table 111 (see paragraph 4.5. 392

8 1056 Liquid Ny (-195°C) to +150°C fluoro bath. The DUT shall be
stab1l1zed at the temperature extremes for 20 s minimum, transfer
time =5 s, cont1nuously monitor for discontinuities during the last
five cycles, Vg = 200 mA dc; 20 cycles for group C.

8 -—— Visual inspection - cracks in package shall be cause for rejection.

-]

t. 200 mA = 120 mV or 2 percent of initial readings, whichever is

Endnoints: AV, at 200 mA
eate

o AV
gr

4.5 Methods of examination and test. Methods of examination and test shall be as specified in the
appropriate tables and as follows.

10
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4.5 b specified in column 10 of table II

4.5.7 Surge current (izs“ ). The peak current

"

the reverse direction and shatl be superimposed on the current (i, = column 5 of table Iii) a to
surges at 1 minute intervals. Each individual surge shall be at one-half square wave pulse of 8.
millisecond duration or an equivalent sine wave with the same effective (rms) current.

4.5.2 Voltage regulation (v (reg)). A current of 10 percent of lz (column 8) shall be maintained until

thermal equilibrium is attamed and the V, shall be noted. The current shall then be increased to a level
of 50 percent of I, (column 8) and maintained at this level until thermal equitibrw- is attained at which

time the voliage cnange shall not exceed column $ of table Iil. For this test, the diode shall be suapenaed
by its leads (nonsurface mount) with mounting clips whose inside edge is located at 0.375 20.010 inch (9.52
20.25 mm) from the body and the Lead te-perature at inside edge of the nounting cLips shall be maintained at
& temperature between +23°C and +33°(. For surface mount packages, the diode shall be suspended by the
endcaps with the temperature of the endcaps being maintained between +23°C and +33°C. For JANC, the die
shall be stabilized at +25°C and the test shall be perforned utilizing pulse condition. This measuremsent

P Papupy P Sy e . el Al oo somamd Sham Shat iduiab

. [Py phgiynpr | ane
-Uy W perrormea arTier a snoriter \.Iw mnuer Vul lUllU'll'g -wl 1LEL 1V Ul ure KCSL CUTTENT TNam et winion

provides thermal equilibrium if correlation can be established to the satisfaction of the qualifying
sctivity.

4.5.3 Temperature coefficient of regulator voltage (@, ). The device shall be temperature stabilized
V&

with current applied prior to reading regutator voltage at the specified ambient temperature. For JANC,
this test shall be made with the chip resting on a metal heat sink maintained at +25°C 23°C, utilizing pulse

condition.

4.5.4 Thermal impedance (Za,x measurements). The ZoJx seasurements shall be performed in accordance with
MIL-STD-750, method 3101. The maximum limit shall not to exceed the Group A, Subgroup 2 Llimit for 2 odx |

ammmamies foabla - oznn
screening (table II of MIL=5-19500).

4.5.4.1 Thermal impedance (Zel measurewents) for initial qualification or requalification. The Igyx
weasurements shall be performed in accordance with MIL-STD-750, method 3101 (read and record date Ig;y).

shall be supplisd on one lot (SO0 devices minim= and s theradl response curve shall be subsittsd).

Tu.nnty two of these samples shall be serialized end provided to the qualifying activity for correlation
prior to shipment of parts. Measurements conditions shall be in accordance with 4.4.1.

4.5.5 Regulator voltage. The test current (column 5 of table I1I) shall be applied until thermal
equilibrium is attained prior to reading the regulator voltage. For this test, the diode shall be suspended

by its lsads (nonsurface mount) with mounting clips vhose inside odge is located 2t 0.375 20,010 inch

(9 52 $0.25 sm) from the body and the lLead temperature at inside edge of the mounting clips shall be

ssintained at a temperature of +23°C to +33°C. For surtace mount diodes, the diode shall be suspended by
the endcans vith the temnerature of the endcans h.im maintained at +23°C to +33°C, For JANC, this

he temneratur cans be ntained at
-enure.ent shall be made with the chip resting on a -etal heat sink maintained at +25°C 33’(:. This

messurement may be performed after a shorter time following application of the test current than that which
provides thermal muilihriu- if correlation to atabilized readings can be established to the asatisfaction of

the quatifying actwity o o o

L.5.6 measurements. Conditions for pulse measurements shall be as specified in paragraph 4.3.2.1

11
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TABLE 1. Group A inspection.
2/
Inspection 1/ NIL-STD-750 Symboi Limits uUnit
Hethod Cconditions Min Max
Subgroup i
Visual and mechanical | 2071
examination
Subgroup 2
Thermal impedence &/ | 3101 Category I bond 29 4.5 *c/M
Category I1I bond 7.5 *c/u
(See 4.4.1)
i.‘ere.e. d voltage 4011 I, = 200 mA dc Veq | 1.0 vV dc
[
Forward voitage 401 Ip =1 Ade Vea | | 1.5 V dc
| |
Reverse current 4016 0C method; Vp = column i1 of in Column 12 LA dc
Leakage table III
Regulator voltage 3/ 4022 i, = column 5 of table III vy Column 3 Column & Vv dc
(See 4.5.5) -5, -2, -1 [+5, +2,
percent percent
o 3
High temperature T, = +150°¢
operation ‘
Reverse current &6 DC method; Vp = column 11 of '!RE Cotumn 16 HA dc
leakane table I1I
Subgroup 4
|Small-signal reverse 4051 |1, = column 5 of table 111 iZq Column & Q
I breakdown impedance (M = 10 percent I. | |
I sig z | |
Knee impedance 4051 11 = column 15 of tabie III I i Column 7 o]
1319 = 10 percent 1zx
Subgroup 5
Not applicable
Subgroup 6
|Surge current i 40566 JANS only Iron | |
I, = column 10 of table III
“(see 4.5.1)
End-point electrical See table I, group A,

measurements
!
I i

subgroup 2 except zeJX

see footnotes at end of table.

i

12
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TABLE 1. Group A inspection - Continued.

| 2/ |

' Inspection 1/ RIL-STD-750 Symbol Limits Unit‘
- |

l Method | Conditions Min Max i
|

| subarent | |

'Voltage regulation §/| |see 4.5.2 Vl(reg) } Column 9 V dc l
|

Temperature ] 4071 | JANS Level only jayz i jCotumn 14 %7°C |

coefficient of | |1, = column 5 of table 111 | | | | |

regulator voltage | [Taq = ¥25°C 25°C, | ] | | |

] |Tao = 120°C s T, < 130°C | | |

[ | * 2 | 1 l

INMAINS —————
NN NN

For sampling plan, see MIL-$-19500.
Column references are to table 1II.
For JANC, test using pulse conditions.
Not require for JANHC and JANKC

13
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TABLE 11. Group E_inspection (all gquality tevels).

Inspection MIL-STD-750 Sampling
plan
Method Conditions
Subgroup 1 22 devices
c=0
Temperature cycling 1051 |S00 cycles
Electrical measurements See table 1, group A, subgroup 2
Subgroup 2 22 devices
c=0
Steady-state intermittent | 1037 Il = Ipp (oolum 8 of table III) at |

operating Life Ty = +25°C; T = 3 minutes
ainimum for 18"(1'.!) cycles. No forced
air cooling on the device shall be
permitted. (Nount'ing conditions in
accordance with 4.5.2.)

Electrical measurements See table I, group A, subgroup 2 .
Subaroup 3 22 devices
c=0

Not applicabtle

Subgroup 4
| Thermal resistance | 3101 |Rg . = 42°C/W (max) at L = 3/8"; |
(see 4.5.7) or RgjEC ™ 20°C/v wax for US’types,

4081

14
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TABLE III. Electrical characteristics and test conditions (all case outlines).

| i T 1 |
| col Col | Col Col Col Col Col Col Col Col Col col | Col Col Col l Col |
| 1 2 | 3 4 5 6 7 8 9 10 1 2 | 13 1% i
| | - | I8 |
| I |
Device| V v v I; test 1 reg)|I v 1 1 l
| type ‘ ch:. ' n%n l&x currentllq:%d I | z |vgltog l ZsH Revgrse Revgr:e Reve't!se Teqlm'-' Tgt |Reverse .
i | | | ance |1q>cd-|current(re9uu-i T |voltage|current|current| ature |current|current dcl
| | a7 27 {ar 27} 7, l | ance | T, | tion |= #25°C| dc  |dc, Ig,|coeffi-| | T, |
| | | | = +25°c| | |= +25°c} 3/ | &/ | Igq | post | cient | |= +150°C |
test 5/ 1o |
v v v LY 2 | a mA v A v LA 7} X/°c [y A
INGLES| 3.3] 3.14 | 3.46 76 10 400 433 0.9 | 4.2 1.0 50.00 | 75.00 | -.075 1.00 S00
INGLB6! 3.6] 3.42 | 3.78 69 10 400 397 0.8 1| 3.9 1.0 50.00 | 75.00 | -.070 1.00 200
INGLB7| 3.9] 3.71 | 4.09 64 9 400 366 75 | 3.6 1.0 35.00 | S0.00 | -.060 1.00 100
ING4B8| 4.3] 4.09 | 4.51 58 9 400 332 70 | 3.3 1.0 $.00 7.50 | +.050 1.00 100
INGLBY| 4. 7| 4.47 | 4.93 53 8 500 304 60 | 3.0 1.0 4.00 6.00 | £.025 1.00 100
1N649P0| 5.1] 4.85 | 5.35 49 7 500 280 5 .7 1.0 1.00 2.00 ) +.030 1.00 100
IN6LD1| 5.6] 5.32 | 5.88 45 5 600 255 40 | 2.5 2.0 0.50 1.00 | £.040 1.00 100
INGLED| 6.2] 5.89 | 6.51 40 & 200 230 .35 | 2.3 3.72 | 10.00 | 20.00 | +.050 1.00 50
INGLET| 6.8 6.46 | T.14 37 2.5 200 210 .30 | 2.1 4£.08 $.00 | 10.00 | +.057 1.00 20
INGLG2| 7.5) 7.13 | 7.87 34 2.5| 400 191 35 1 1.9 4.50 1.00 2.00 | +.061 0.50 10
INGLG3| 8.2| 7.79 | 8.61 31 3.0{ 400 174 40 | 1.7 4.9 0.50 1.00 | +.065 0.50 5
INGLSL) 9.1] B.65 | 9.55 28 4.0 500 157 45 | 1.6 5.46 0.30 0.60 | +.068 0.50 3
INL&L65| 0 9.50 |10.50 25 5.0f 500 943 50 | 1.4 8.0 G.30 0.60 | +.071 0.25 3
INGLEE] 11 0.45 |11.55 3 6.0| S50 130 .55 1 1.3 . 8.8 0.30 0.60 | +.073 0.25 2
INGLET| 12 1.40 |12.60 2 7.0] 550 119 .60 | 1.2 9.6 0.20 0.40 | +.076 0.25 2
INGL68| 13 [12.35 {13.65 19 8.0| 550 110 .65 | 1.1 10.4 0.05 0.10 | +.079 0.25 2
INGLED] 15 |14.25 |15.75 17 9.0 600 95 75 .95 12.0 0.05 0.10 | +.082 0.25 2
1N&470] 16 115.20 116.80 15.5 10.0{ 600 20 .80 .90 12.8 0.05 0.10 | +.083 0.28 2
INGA7Y| 18 |17.10 [18.90 14 11.0( 650 79 .83 .79 14.4 0.05 0.10 | +.085 0.25 2
ING472| 20 ]19.00 |21.00 12.5 12.0f 650 el .95 N 16.0 0.05 0.10 | +.086 0.25 2
INLLT3| 22 |20.90 |23.10 11.5 14 650 65 1.0 .65 17.6 0.05 0.70 | +.087 0.25 2
INLLT4L) 24 |22.80 (25.20 10.5 16 700 60 1.1 .60 19.2 0.05 0.10 | +.088 0.25 2
INGLTS| 27 |25.70 |28.30 9.5 18 700 53 1.3 .53 21.6 0.05 0.10 | +.090 | 0.25 2
ANGLLT6] 30 |28.50 [31.50 8.5 20 750 48 1.4 .48 24.0 0.05 0.10 | +.09 0.25 2
INAATT| 33 |31.40 |34.60 7.5 25 800 43 1.5 43 26.4 0.05 0.10 | +.092 0.25 2
See footnotes at end of table.
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TABLE III. Electrical characteristics and test conditions (all case outlines) - Continued.
T ! ! '
Col Col Col Col col Col Col Col col Col j Col Col Col Col Col Cot
1 2 3 4 5 6 I 7 8 9 10 | 11 12 13 14 15 16
| | ]
- |
Device| Vv v v 1, test| 2 I, Max |V, (reg) |1 v 1 1 1 l b
type l Ngn | H%n l ngx ,c&rrent’lm%d-! Knl'ée | z de ‘vgltagel Zsh |Rev5rse Revgr:e Revel"se Tav r—' Tg's(t uevgrse
i | | | | ance |imped-|eurrent|reguls-| T jvoltsgejcurrent{current| ature |current|current dc
| /727 127 | 1, | [ ance | T, | tion |= +Bsec| | de  |dc, Ln,|coetfi-| |t
| | [= +850c| | = +8s5c| 3/ | | | g | post | cient | 1= +18o°c
test 3/ IRZ
Y Y v L) Q Q ;A v A v LA LA x/°¢ mA LIA
INLLTB| 36 34.2 | 37.8 7.0 27 850 40 1.7 .40 28.8 .05 .10 +.093 0.25 2
INGLTI| 39 37.1 | 40.9 6.5 30 900 37 1.8 | .37 31.2 .05 .10 +.09%4 0.25 2
INL4LBO| 43 40.9 | 45.1 6.0 40 950 33 1.9 | .33 34.4 .05 .10 +.095 0.25 2
INGLBY | 47 44,7 | 49.3 5.5 50 1000 30 2.1 .30 37.6 .05 .10 +.095 a.25 2
INLLB2| 51 48.5 | 53.5 5.0 60 1100 28 2.3 .28 40.8 .05 .10 +.096 0.25 2
INLLB3S | 56 53.2 | 58.8 4.5 70 1300 26 2.5 .26 4.8 .25 .25 ] +.096 0.25 10
INLLBL]| 62 58.9 | 65.1 4.0 80 1500 23 2.7 | .23 49.6 .25 .25 +.097 0.25 10
INLLBS| 68 64.6 | T1.4 3.7 100 1700 21 30| .21 54.4 .25 .25 +.097 0.25 10
INLLBS| TS 71.3 | 78.7 3.3 130 2000 19 3.3 | .19 60.0 .25 .25 +.098 0.25 10
INLABT| 82 77.9 | 86.1 3.0 160 2500 17 3.6 A7 65.6 .25 .25 +.098 0.25 10
INGLBS | 91 86.5 | 95.5 2.8 200 3000 16 4.0 | .16 72.8 .25 .25 +.09%9 0.25 10
1N6489 (100 95.0 |105.0 2.5 250 3100 1% 4.4 | N4 80.0 .25 .25 +.100 0.25 10
ING49O (110 {104.5 |115.5 2.3 300 4000 13 5.0 | .13 88.0 .25 .25 +.100 0.25 10
INGLIT[120 [114.0 {126.0 2.0 400 4500 12 5.5 | .12 96.0 .25 .25 +.100 0.25 10
INL492(130 |123.5 [136.5 1.9 S00 5000 1 6.0 | .1 ‘104 .25 .25 +.100 0.25 10
INGL93 (150 [142.5 {157.5 1.7 700 6000 9.5 7.0 | .095 120 .25 .25 +.100 0.25 10
INLLD4 160  [152 168 1.6 1000 6500 8.9 8.0 | .089 128 .25 .25 +.100 0.25 10
ING49S5 180 |17 189 1.4 |1300 7000 7.9/ 10.0 | .079 164 .25 .25 +.100 0.25 10
1NL496({200 [190 210 1.2 |1500 8000 7.2) 12.0 | .072 160 .25 .25 +.100 0.25 10
1/ See 4.5.5. voltages shown are for 5 percent tolerance devices. Voltages for 2 and 1 percent tolerances devices shall

be calculated accordingly.
INLLOOD through 1N44I6D and ING4LBSD through 1N6491D are 1 percent voltage tolerance.

ANLLGOC through 1NG4P6C and TNG64B5C through ING4PIC are 2 percent voltage tolerance.
INGLS0 through INGL96 and ING4BS through TN6491 are 5 percent voltage tolerance.

See 4.5.2.

L
~

See 4.5.1.

1%
~

See 4.5.3.
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4.5.7 Thermal resistance. Thermal resistance measurements shall be conducted in accordance with test
method 3101 of MIL-STD-750. The following details shall apply:

2.0 A dc minimum

I" =

Iy = 1 to 10 mA

tup = 100 us maxisum
= thermal equilibriua

The device shall be allowed to reach thermal equilibrium at current IH before the measurement shall be made.

Lead spacing: LS = 3/8 inches for leaded devices.
LS = 0 (endcap:mount) for US devices.

COPPER LEAD CLAMP —|,; +— COPPER LEAD CLAMP

\
\

INFINITE HEAT-DISSIPATOR

FIGURE 4. Mounting arrangement.

5. PACKAGING
5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-$-19500.
6. NOTES

(This section contains information of a general or explsnatory nature that may be helpful, but is not
mandatory.)

6.1 Notes. The notes specified in MIL-S-19500 are applicable to this specification.

1
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6.2 Acquisition requirements. Acquisition documents must specify the following:

a. Issue of DODISS to be cited in the solicitation.
b. Lead finish as specified.

c. Product assurance level, type designator, and for die acquisition, the JANHC and JANKC
identification (see figure 3 and 6.3), top end bottom metallization.

6.3 Suppliers of die. The qualified die suppliers with the applicable letter version (example
JANHCATINGSS1) will be identified on the QPL.

JANC ordering information
Hanufacturer
PIN 12969 -
INGASY JANMCAINGAGT -
thru thru
INLLIS JANHCATINAL6 -
INLLGT JANHCBINL4LSY - ~
thru thru
INL4LF6 JANHCBING496 -~
INL461 JANHCCINGLST -
thru thru
1NLLD6 JANHCCINGL96 -

6.4 Changes from previous issue. Marginal notations are not used in this revision to identify changes
with respect to the previous issue due to the extensiveness of the. changes.

CONCLUDING MATERIAL

Custodians: Prepsring activity:
Army - ER DLA - ES
Navy - EC
Air Force - 17 (Project 5961-1544)
NASA - NA

Review activities:
Army - AR, MI,6 SM
Navy - AS, CG, MC
Air Force - 13, 19, 85
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