REVISIONS

LTR DESCRIPTION DATE (YR-MO-DA} APPROVED
REV
SHEET
REV
SHEET
REV STATUS REV
OF SHEETS
SHEET 1| 2 saisiel7]18]9]10
PREPARED BY
PMIC N/A Rajesh Pithadia DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444
STANDARD CHECKED BY
MICROCIRCUIT Rajesh Pithadia
DRAWING
APPROVED BY MICROCIRCUIT, LINEAR, VOLTAGE REFERENCE
THIS DRAWING IS AVAILABLE Michael A. Frye DIODE, 1.2 VOLTS, MONOLITHIC SILICON
FOR USE BY ALL
DEPARTMENTS
AND AGENCIES OF THE DRAWING APPROVAL DATE
DEPARTMENT OF DEFENSE 96-04-10
SIZE CAGE CODE 5962"96843
AMSC N/A REVISION LEVEL A 67268
SHEET 1 OF 10
DESC FORM 193
5062-E410-96

JUL 84

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

B 5004708 0021755 789 -



1. SCOPE

1.1 Scope. This drawing documents two product assurance class levels consisting of high reliability (device
classes Q and M) and space application (device class V). A choice of case outlines and lead finishes are available
and are reflected in the Part or ldentifying Number (PIN). When available, a choice of Radiation Hardness Assurance
(RHA) levels are reflected in the PIN.

1.2 PIN. The PIN is as shown in the following example:

5962 - 96843 __(,’)_L_ _T_ X X
Federal RHA Device Device Case Lead
stock class designator type class outline finish
designator (see 1.2.1) (see 1.2.2) designator (see 1.2.4) (see 1.2.5)
\ 7 (see 1.2.3)
\/

Drawing number

1.2.1 RHA designator. Device classes Q@ and V RHA marked devices meet the MIL-PRF-38535 specified RHA tevels and
are marked with the appropriate RHA designator. Device class M RHA marked devices meet the MIL-PRF-38535, appendix A
specified RHA levels and are marked with the appropriate RHA designator. A dash (-) indicates a non-RHA device.

1.2.2 Device type(s). The device type(s) identify the circuit function as follows:
. . ircuit f ion
01 LM113 Voltage reference diode
02 LM113-1 Voltage reference diode
03 LM113-2 Voltage reference diode

1.2.3 Device clgss designator. The device class designator is a single letter identifying the product assurance
level as follows:

. I Devi . | .
M Vendor self-certification to the requirements for MIL-STD-883 compliant,
non-JAN class level B microcircuits in accordance with MIL-PRF-38535,
appendix A
QorV Certification and qualification to MIL-PRF-38535

1.2.4 Case oytline(s). The case outline(s) are as designated in MIL-STD-1835 and as follows:
Line | L. jesi . pach !
X See figure 1 2 T0-46 can

1.2.5 Lead finish. The lead finish is as specified in MIL-PRF-38535 for device classes @ and V or
MIL-PRF-38535, appendix A for device class M.
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1.3 Absolute maximum ratings. 1/

Reverse current . . . . . . . . . . . . .44 e oa .. 50 mA

Forward current . . . . . . . . . . . .. e e ... 50 mA

Storage temperature range (Tgepd. - v o & . - o . . . -65°C to 150°C
Maximum power dissipation Pp) v o 100 mé 2/
Lead temperature (soldering, 10 seconds). . . . . . . +300°C
Junction temperature . . . . . . . . . 4 e x o a o s +150°C

Thermal resistance, junction-to-case (6 ,). . . . . . 80°C/W

Jc?
Thermal resistance, junction-to-ambient EGJA) .« o . . 440°C/M
1.4 Recommended operating conditjons.

Ambient operating temperature (Tp) . . . . . . . . .. -55°C to 125°C

2. APPLICABLE DOCUMENTS

2.1 Government specification, standards. and handbooks. The following specification, standards, and handbooks form
a part of this drawing 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 supplement
thereto, cited in the solicitation.

SPECIFICATION
MILITARY
MIL-PRF-38535 - Integrated Circuits, Manufacturing, General Specification for.
STANDARDS
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
MIL-STD-973 - Configuration Management.
MIL-STD-1835 - Microcircuit Case Outlines.
HANDBOOKS
MILITARY
MIL-HDBK-103 - List of Standard Microcircuit Drawings (SMD's).

MIL-HDBK-780 - Standard Microcircuit Drawings.

(Unless otherwise indicated, copies of the specification, standards, and handbooks are available from the
Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)

2.2 QOrder of precedence. In the event of a conflict between the text of this drawing and the references cited
herein, the text of this drawing takes precedence. Nothing in this document, however, supersedes applicable laws and
regulations unless a specific exemption has been obtained.

1/ stresses above the absolute maximum rating may cause permanent damage to the device. Extended operation at the
maximum levels may degrade performance and affect reliability.

2/ Rating applies at 25°C ambient without heat sink. For operating at elevated temperature the device must be
derated based on a 150°C maximum junction and a thermal resistance of B0°C/W junction to case or 440°C/W junction

to ambient.
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3. REQUIREMENTS

3.1 [tem reguirements. The individual item requirements for device classes @ and V shall be in accordance with
MIL-PRF-38535 and as specified herein or as modified in the device manufacturer's Quality Management (QM) plan. The
modification in the QM plan shall not affect the form, fit, or function as described herein. The individual item
requirements for device class M shall be in accordance with MIL-PRF-38535, appendix A for non-JAN class level B
devices and as specified herein.

3.2 Design, construction, and physical dimensjons. The design, construction, and physical dimensions shall be as
specified in MIL-PRF-38535 and herein for device classes @ and V or MIL-PRF-38535, appendix A and herein for device
class M.

3.2.1 i i i and terminal ctions. The case outline dimensions and terminal connections shall
be as specified on figure 1.

3.2.2 Case outline. The case outline shall be in accordance with 1.2.4 herein.

3.3 ical for teristi irradiati m jmits. Unless otherwise specified
herein, the electrical performance characteristics and postirradiation parameter limits are as specified in table I
and shall apply over the full embient operating temperature range.

3.4 Elegtrical test requirements. The electrical test requirements shall be the subgroups specified in table I[IA.
The electrical tests for each subgroup are defined in table I.

3.5 Marking. The part shall be marked with the PIN listed in 1.2 herein. In addition, the manufacturer's PIN may
also be marked as listed in MIL-HDBK-103. For packages where marking of the entire SMD PIN number is not feasible due
to space limitations, the manufacturer has the option of not marking the n5962-" on the device. For RHA product using
this option, the RHA designator shall still be marked. Marking for device classes Q and V shall be in accordance with
MIL-PRF-38535. Marking for device class M shall be in accordance with MIL-PRF-38535, appendix A.

3.5.1 gCertification/compliance mark. The certification mark for device classes Q and V shail be a "QML" or "Q" as
required in MIL-PRF-38535. The compliance mark for device class M shall be a "C" as required in MIL-PRF-38535,
appendix A.

3.6 Certificate of compliance- For device classes @ and V, a certificate of compliance shall be required from a
QML-38535 listed manufacturer in order to supply to the requirements of this drawing (see 6.6.1 herein). For device
class M, a certificate of compliance shall be required from a manufacturer in order to be listed as an approved source
of supply in MIL-HDBK-103 (see 6.6.2 herein). The certificate of complience submitted to DESC-EC prior to listing as
an approved source of supply for this drawing shall affirm that the manufacturer's product meets, for device classes @
and V, the requirements of MIL-PRF-38535 and herein or for device class M, the requirements of MIL-PRF-38535, appendix
A and herein.

3.7 gertificate of conformance. A certificate of conformance as required for device classes Q and V in
MIL-PRF-38535 or for device class M in MIL-PRF-38535, appendix A shall be provided with each Lot of microcircuits
delivered to this drawing.

3.8 Notification of change for device class M. For device class M, notification to DESC-EC of change of product
(see 6.2 herein) involving devices acquired to this drawing is required for any change as defined in MIL-STD-973.

3.9 yerification and review for device class M. For device class M, DESC, DESC's agent, and the acquiring activity
retain the option to review the manufacturer's facility and appliceble required documentation. Offshore documentation
shall be made available onshore at the option of the reviewer.

3.10 Migrocircuit group amssignment for device class M. Device class M devices covered by this drawing shall be in
microcircuit group number 59 (see MIL-PRF-38535, appendix A).
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TABLE I. i rfor risti

Test Symbol Conditions 1/ Group A Device Limits Unit
-55°C < T, s+125°C subgroups Type
unless otherwise specified Min Max
Zener voltage Var Ig = 1m 1 o1 1.16 1.28 v
2,3 1.157 | 1.283
1 02 1.210 | 1.232
2,3 1.206 | 1.234
1 03 1.195 | 1.245
2, 3 1.194 | 1.246
Delta zener voltage aVyp 0.5 mA ¢ Ip < 20 mA 1 ALl 15 mv
0.5 M < Ip < 10 mA 2,3 15
forward voltage drop Vg Ip=1m 1, 2,3 All 1 v
Reverse dynamic impedance Rp IR =1 ma 2/ 4 ALl 1 Q
Ip =10 mA 2/ 0.8

i/ At high currents, breakdown voltage should be measured with lead lengths less than 0.25 inches. Ketvin contact
sockets are also recommended. The diode should not be operated with shunt capacitances between 200 pF and 0.1 gF,
unless isolated by at least a 100 Q resistor, as it may oscillate at some currents.

2/ 1f not tested, shall be guaranteed to the Limits specified in table I herein.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sempling and inspection. For device classes Q@ and V, sampling and inspection procedures shall be in accordance
with MIL-PRF-38535 or as modified in the device manufacturer's Quality Management (GM) plan. The modification in the
QM plan shall not affect the form, fit, or function as described herein. For device class M, sampling and inspection
procedures shall be in accordance with MIL-PRF-38535, appendix A.

4.2 Screening. For device classes @ and V, screening shall be in accordance with MIL-PRF-38535, and shall be
conducted on all devices prior to qualification and technology conformance inspection. For device class M, screening

shall be in accordance with method 5004 of MIL-STD-883, and shall be conducted on all devices prior to quality
conformance inspection.

4.2.1 Additional criteria for device class M.
a. Burn-in test, method 1015 of MIL-STD-883.
(1) Test condition A, B, C or D. The test circuit shall be maintained by the manufacturer under document
revision level control and shall be made available to the preparing or acquiring activity upon request.
The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in
accordance with the intent specified in test method 1015.
(2) T, = +125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table I1A herein.
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UNCONTROLLED
LEAD DIAMETER

Case X

.’: SEATING PLANE

NOTE: PIN 2 CONNECTED
T0 CASE

TOP VIEW

FIGURE 1. Case outline dimensions and terminal connections.
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Case X

1. The US government preferred system of measurement is the metric SI system.
originally designated using inch-pound units of measurement.
metric and inch-pound units, the inch-pound units shall take precedence.

2. « is the basic spacing from the centerline of the tab to terminal 1.

FIGURE 1. [Case outline dimensions and terminal connectijons - Continued.

Dimensions
Inches Millimeters
Symbol Min Max Min Max Notes
A .080 .105 2.03 2.67
¢b .016 .019 0.41 0.48
oD .209 .219 5.31 5.56
oD 1 .178 .195 4.52 4.95
e .100 BSC BsC
el -050 BSC 1.27 BSC
F --- .030 --- 0.76
k .036 .046 0.91 1.17
k1 .028 .048 0.28 1.22
L --- .500 12.70
Q --- .025 --- 0.64
o 45* BSC 45° BSC 2
NOTES:

However, this item was
In the event of conflict between the
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TABLE IIA. Electrical test reguirements.

Test requirements Subgroups Subgroups
(in accordance with (in accordance with
MIL-STD-883, method MIL-PRF-38535, table I11)
5005, table I)
Device Device Device
class M class Q class V
Interim electrical ---- ~ee- ----
parameters (see 4.2)
Final electrical 1, 2,3, 4 1, 2, 3, 4 1,2,3, 4
parameters (see 4.2) v v AV
Group A test 1, 2, 3, 4 1, 2, 3, 4 1, 2,3, 6
requirements {see 4.4)
Group C end-point electrical 1, 2,3 1, 2,3 1, 2,3 2
parameters (see 4.4)
Group 0 end-point electrical 1, 2,3 1, 2, 3 1,2, 3
parameters (see 4.4)
Group E end-point electrical ---- ---- ----
parameters (see 4.4)

1/ PDA applies to subgroup 1.
2/ Delta limits as specified in table 11B shall be required where specified and the limits shall be
computed with reference to the previous interim electrical parameters.

Table IIB. imi +25°

pParameter 1/ Device type Limit

ALl £0.02 v

Vo

4.2.2 Additional criteria for device classes @ and V.

a. The burn-in test duration, test condition and test temperature, or approved alternatives shall be as specified
in the device menufacturer's QM plan in accordance with MIL-PRF-38535. The burn-in test circuit shall be
maintained under document revision level control of the device manufacturer's Technology Review Board (TRB) in
accordance with MIL-PRF-38535 and shall be made available to the acquiring or preparing activity upon request.
The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in
accordance with the intent specified in test method 1015 of MIL-STD-883.

b. Interim and final electrical test parameters shall be as specified in table IIA herein.

c. Additional screening for device class V beyond the requirements of device class Q shall be as specified in
MIL-PRF-38535, appendix B.

4.3 Qualification inspection for device classes @ and V. Qualification inspection for device classes Q@ and V shall
be in accordance with MIL-PRF-38535. Inspections to be performed shall be those specified in MIL-PRF-38535 and herein
for groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.4).

4.4 Conformance jnspection. Technology conformance inspection for classes Q and V shall be in accordance with MIL-
PRF-38535 including groups A, B, C, D, and E inspections and as specified herein except where option 2 of
MIL-PRF-38535 permits alternate in-line control testing. Quality conformance inspection for device class M shall be
in accordance with MIL-PRF-38535, appendix A and as specified herein. Inspections to be performed for device class M
shall be those specified in method 5005 of MIL-STD-883 and herein for groups A, B, C, D, and E inspections (see 4.4.1
through 4.4.4).
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4.4.1 Gr in
a. Tests shall be as specified in table 1IA herein.

b. Subgroups 5, 6, 7, 8, 9, 10, and 11 in table I, method 5005 of MIL-STD-883 shall be omitted.

4.4.2 Group C inspection. The group C inspection end-point electrical parameters shall be as specified in table
11A herein.
4.4.2.1 Additional criteris for device class M. Steady-state life test conditions, method 1005 of MIL-STD-883:

a. Test condition A, B, C or D. The test circuit shall be maintained by the manufacturer under document revision
tevel control and shall be made available to the preparing or acquiring activity upon request. The test
circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance with
the intent specified in test method 1005 of MIL-STD-883.

b. Tp = +125°C, minimum.
c. Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

4.4.2.2 Agditional criteria for device classes @ and V. The steady-state life test duration, test condition and
test temperature, or approved alternatives shall be as specified in the device manufacturer's QM plan in accordance
with MIL-PRF-38535. The test circuit shall be maintained under document revision level control by the device
manufacturer's TRB in accordance with MIL-PRF-3B535 and shall be made available to the acquiring or preparing activity
upon request. The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in
accordance with the intent specified in test method 1005 of MIL-STD-B83.

4.4.3 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table
IIA herein.

4.4.4 Grouyp E inspection. Group E inspection is required only for parts intended to be marked as radiation
hardness assured (see 3.5 herein).

a. End-point electrical parameters shall be as specified in table IIA herein.

b. For device classes Q and V, the devices or test vehicle shall be subjected to radiation hardness assured tests
as specified in MIL-PRF-38535 for the RHA level being tested. For device class M, the devices shall be
subjected to radiation hardness assured tests as specified in MIL-PRF-38535, appendix A for the RHA level
being tested. All device classes must meet the postirradiation end-point electrical parameter limits as
defined in table 1 at T, = +25°C 15°C, after exposure, to the subgroups specified in table Il herein.

c. When specified in the purchase order or contract, a copy of the RHA delta limits shall be supplied.

5. PACKAGING

5.1 Packaqing regquirements. The requirements for packaging shall be in accordance with MIL-PRF-3B535 for device
classes Q and V or MIL-PRF-38535, appendix A for device class M.

6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use for Government microcircuit
applications (original equipment), design applications, and logistics purposes.

6.1.1 Replaceability. Microcircuits covered by this drawing will replace the same generic device covered by a
contractor-prepared specification or drawing.

6.1.2 Substitutsbility. Device class Q devices will replace device class M devices.

6.2 Configuration control of SMpts. All proposed changes to existing SMD's will be coordinated with the users of
record for the individual documents. This coordination will be accomplished in accordance with MIL-STD-973 using DD
Form 1692, Engineering Change Proposal.

6.3 Record of ysers. Military and industrial users should inform Defense Electronics Supply Center when a system
application requires configuration control and which SMD's are applicable to that system. DESC will maintain a record
of users and this list will be used for coordination and distribution of changes to the drawings. Users of drawings
covering microelectronic devices (FSC 5962) should contact DESC-EC, telephone (513) 296-6047.
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6.4 Comments. Comments on this drawing should be directed to DESC-EC, Dayton, Ohio 45444-5270, or telephone

(513) 296-5377.
6.5 Abbreviations, svmbols, and definitions. The abbreviations, symbols, and definitions used herein are defined
in MIL-PRF-38535 and MIL-HDBK-1331.

6.6 Soyrces of supply.

6.6.1 r L evi asses @ a Sources of supply for device classes @ and V are listed in
QML-38535. The vendors listed in QML-38535 have submitted a certificate of compliance (see 3.6 herein) to DESC-EC and
have agreed to this drawing.

6.6.2 r c L i L . Approved sources of supply for class M are listed in MIL-
HDBK-103. The vendors Listed in MIL-HDBK-103 have agreed to this drawing and a certificate of compliance (see 3.6
herein) has been submitted to and accepted by DESC-EC.
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