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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 Identifying Number (PIN). wWhen 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 - 95504
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)
\ J (see 1.2.3)
\/

Drawing number
1.2.1 RHA designator. Device classes @ snd V RHA marked devices meet the MIL-PRF-38535 specified RHA levels 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:

01 TLV2262M Rail-to-rail, dual, operational
amplifier

02 TLV2264M Rail-to-rail, quad, operational
amplifier

03 TLV2262AM Rail-to-rail, dual, operational
amplifier with enhanced Vi

04 TLV2264AM Rail-to-rail, quad, operational

amplifier with enhanced Vio

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

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
QorvVv Certification and qualification to MIL-PRF-38535

1.2.4 Case oytline(sd. The case outline(s) are as designated in MIL-STD-1835 and as fol lows:

c GDIP1-T14 or CDIP2-T14 14 Dual-in-line

D GOFP1-F14 or CDFP2-F14 14 Flat pack

H GDFP1-F10 or CDFP2-F10 10 Flat pack

P GDIP1-T8 or CDIP2-T8 8 Dual-in-line

2 €Qcc1-N20 20 Square leadless chip carrier

1.2.5 Lead finjsh. 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/

Supply voltage range Wpp) « + = & v v v v o oLl -0.5 Vdc to +8.0 Vdc 2/
Differential input voltage VEp? + v s e e e e e Vpps 3/
Input voltage range (VIN) ............... 'BD - 0.3V to +VDD 2/
Input current, each input 1 T +5.0 mA to -5.0 mA
Output current (Igug) + .« . . & o 0 0 0 v o w . +50.0 mA to -50.0 mA
Total current into Wpp v e s s e e e e e +50.0 mA to -50.0 ma
Total current out of 'BDD ............... +50.0 mA to -50.0 mA
Duration of short-circuit current at or below +25°C . . Unlimited 4/
Storage temperature range (T G) c v -t om e e e e -65°C to +150°C
Lead temperature (soldering ?B secopds) .. .. . . .. +260°C
Thermal resistance, junction-to-case (BJC) ....... See MIL-STD-1835
Maximum junction temperature (T;) . . . . ... .. .. +150°C
Maximum power dissipation (Pp): 5/

Cases Cand 2 . . . . . . . . ¢ vuoaeowo. e 1375 mw

Cases Dand H . . . . . . . v v i v v e v @ s oo 700 mi

Case P & & i i i it it s e e e e e e e e . 1050 mw

1.4 Recommended operating conditjons.

Supply voltage (eVpp)? - - - v o oo s e a e 2.7 V dc to B.0 V dc
Input voltage range Vi - o o e e s “Vpp to +Vpy - 1.3V
Common-mode input voltage Vig) - e o e -V, P te 4V - 1.3 V
Ambient operating temperature range QD I -SB C to +?55°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 Qutlines.
HANDBOOKS
MILITARY
MIL-HDBK-103 - List of Standard Microcircuit Drewings (SMD's).

MIL-HDBK-780 - sStandard 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.)

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

All voltage values, except differential voltages, are with respect to the midpoint between +Vpp and -V, D-
Differential voltages are at the noninverting input with respect to the inverting input. Excessive current flows
if the input is brought below -V p - 0.3 V.

The output may be shorted to eitRer supply. Temperature and/or supply voltages must be limited to ensure that the
maximum dissipation rating is not exceeded.

Above Ty = +25°C, derate by the following factors; cases C and 2 at 11.0 mi/*C, cases D and H at 5.5 mW/*C, and
case P at 8.4 mW/°C.

v g re g
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2.2 Qrder 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.

3. REQUIREMENTS

3.1 ltem requirements. 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) plen. The
medification 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 i i i i i . The design, construction, and physical dimensions shall be as
specified in MIL-PRF-38535 and herein for device classes Q and V or MIL-PRF-38535, appendix A and herein for device
class M.

3.2.1 (Case outline(s). The case outline(s) shall be in accordance with 1.2.4 herein.
3.2.2 Jerminal connections. The terminal connections shall be as specified on figure 1.
3.2.3 Logic disaram(s). The logic diagram(s) shall be as specified on figure 2.

3.3 i risti ] igti imits. Unless otherwise specified
herein, the electrical performance characteristics and postirradiation parameter limits are as specified in table I
and shall apply over the full ambient operating temperature range.

3.4 Electrical test reguirements. The electrical test requirements shall be the subgroups specified in table II.
The electrical tests for each subgroup are defined in table I.

3.5 Markina. The part shall be marked with the PIK lListed 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 "5962-" 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 gertificatiop/comoliance mark. The certification mark for device classes @ and V shall 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 menufacturer 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 compliance 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 certificate 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 verification and review for device clags M. For device ciass M, DESC, DESC's agent, and the acquiring activity
retain the option to review the manufacturer's facility and applicable required documentation. Offshore documentation
shall be mede available onshore at the option of the reviewer.

3.10 i i i . Device class M devices covered by this drawing shall be in
microcircuit group number 49 (see MIL-PRF-38535, appendix A).
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TABLE I. Electrical performance characteristics.

Test Symbol Conditions Group A Device Limits ]/ Unit
-55°C ¢ T, <+125°C subgroups Type
unless otherwise specified Min Max
Input offset voltage Vio Vop = 1.5V, Vi =0V, 1 01, 02 2500 | av
Rs =50Q, Voyry =0 Vv
03, 04 950
2,3 01, 02 3000
03, 04 1500
Vpp = £2.5 V, Vi =0V, 1 01, 02 2500
Rg =50 @, Vpyr =0 V
03, 04 950
2,3 01, 02 3000
03, 04 1500
Input offset current Lo Vpp = ¢1.5 V, Vic =0V, 2 All 500 pA
Rg =50 Q, Voyr = 0 Vv,
Tp = +125°C
Vop = 2.5V, Vyr = 0 V, 500
Re = 50 @, =0V,
Ty = +125c
Input bias current Iig Vpp = 1.5V, =0V, 2 AUl 500 pA
Rg =50 @, Vour = 0V,
Tp = *125°C
Vo = £2.5 V, =0V, 500
Ra’= 50 0, Vour & 0V,
Ty = +125°C
Common-mode input voltage Vicr Vpp = 3V, [Vig] <5 mv, 1 ALl 0 to2 v
range Rg =50
2, 3 0 to 1.7
Vop =5V, |Vigl <5 mv, 1 0 to 4
P.s0a | °
2, 3 0 to 3.5
High-level output '/ Vpp =3V, V 1.5 v, 1 AlLL 2.85 v
voltage OH lg: = -100 uxc
2,3 2.82
Vop =3V, Vir = 1.5V, 1 2.7
109 = -200 whC
2,3 2.6
v, 5V, V,, =25V 1 All 4.85
Tog = -100 uh® )
2,3 4.82
Vpp =5V, V 2.5 v, 1 4.7
Iog = -200 uh®
2, 3 4.5
See footnotes at end of table.
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TABLE 1. Electrical performance chargcteristics - Continued.

Test Symbol Conditions Group A Device Limits 1/ Unit
-55°C < T, <+125°C subgroups Type
unless otherwise specified Min Max
Low-level output v, Voo =3 V, Vir = 1.5V, 1 01, 03 0.15 v
vol tage oL lgE = 500 uAlc
2,3 0.165
1,2, 3 02, 04 0.15
Vop =3V, Vip = 1.5 Vv, 1, 2,3 ALl 0.3
o 23 Ve
Vo =5V, Vi, = 2.5V, 0.15
To = 500 ua'"
Vpn = 5V, Vyo = 2.5V, 0.3
o0 27 e ic
Large-signal differential Avp Vpp =3 V, Vic =15V, 1 AlL 60 v/mv
voltage amplification Vour = 1Vvtoe2y,
[ =50 kQ 2/ 2, 3 25
Vo =5V, V.. = 2.5V, 1 80
VRN A,
R =50 ka 2/ 2,3 50
Common-mode rejection CMRR Vpp =3V, Voyr = 1.5V, 1 All 65 dé
ratio ic =90V toa”.'l v,
Rg = 50 Q 2, 3 60
Vo =5 V, V, 2.5v 1, 2,3 70
V?g =0 V’toqéTT v, ' Y
Supply voltage rejection Ksvr Vpp = 2.7V to B vV, 1,2, 3 All 80 dB
ratio (aVpp/aVyg) Vie ® VDD/Z, no load
tVpp = 4.4 Vto 8V 80
Vie = VDDIZ, no load
Supply current ! Vpp =3V, V, =1.5v, 1, 2, 3 01, 03 500 #A
{both chennels) oo ngbload ouT
02, 04 1000
Vop =5V, Voyr = 2.5V, 01, 03 500
no load
02, 04 1000
Stew rate at unity gain SR Vpp =3 V, R =50 kq, 2/ 4 ALl 0.35 V/us
Vour = 0.5 Vto 1.7 v,
€, = 100 pF 5, 6 0.25
Vpp =5 V, R =50 ka, 2/ 4 0.35
Vour = 0.5V o35V,
¢, = 100 pF 5, 6 0.25

1/ The ealgebraic convention, whereby the most negative value is a minimum and the most positive is a maximum, is
used in this table. Negative current shall be defined as conventional current flow out of a device terminal.

2/ Referenced to 1.5 V for Vpp = 3 V tests and 2.5 V for Vpp = 5 V tests.
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Device 01, 03 02, 04

types

Case H 4 2 C and D 2

outlines

Terminal Terminal symbol

number
1 NC OUTPUT 1 NC OUTPUT 1 NC
2 OUTPUT -INPUT 1 OUTPUT 1 -INPUT 1 OUTPUT 1
3 - INPUT +INPUT 1 NC +INPUT 1 ~INPUT 1
4 +INPUT -VDD NC +VDD +INPUT 1
5 -VDD +INPUT 2 <INPUT 1 +INPUT 2 NC
[} +INPUT =INPUT 2 NC -INPUT 2 +VDD
7 - INPUT OUTPUT 2 +INPUT 1 OUTPUT 2 NC
8 ouTPUT *VDD NC OUTPUT 3 +INPUT 2
9 "VDD ---- NC -INPUT 3 -INPUT 2
10 NC Voo +INPUT 3 | OUTPUT 2
1 --- - NC “Vpp NC
12 —e-- +INPUT 2 | +INPUT 4 | OUTPUT 3
13 ---- ---- NC <INPUT & | -1npUT 3
14 NC OUTPUT 4 | +INPUT 3
15 -iNPUT 2 | ---- NC
16 ---- ---- NC ---- ~Vpp
17 ---- ---- OUTPUT 2 ---- NC
18 ---- NC +INPUT 4
19 NC -INPUT 4
20 ---- +Vpp .- OUTPUT 4

NC = No connection

FIGURE 1. Terminal connections.
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“Vpp

+INPUT | —+
OUTPUT 1
-INPUT | — -
+p— +INPUT 2
OUTPUT 2
~{— -INPUT 2
[ et i 3
» +INPUT 3 —+ :
; OUTPUT 3 !
» ~INPUT 3 —- 'APPLIES TO DEVICE
' +INPUT 4 ' TYPES 02and 04
+ QUTPUT 4 '
. — ~INPUT 4 ,
-VDD/GND
FIGURE 2. Logic diagram.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. For device classes 0 and V, sampling and inspection procedures shall be in accordance
with MIL-PRF-38535 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. 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 B 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 parsmeters shall be as specified in table 11 herein.
4.2.2 pdditional criterig 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 manufacturer's @M 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 II herein.

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

4.3 ifj i i i i . 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 inspection. 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. Quatity 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).

4.4.1 Group A jnspection.
a. Tests shall be as specified in table II herein.
b. Subgroups 7, 8, 9, 10, and 11 in table I, method 5005 of MIL-STD-B883 shall be omitted.

4.4.2 Group C inspection. The group C inspection end-point electrical parameters shall be as specified in table
11 herein.
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TABLE II. Electrical test reguirements.

Test requirements Subgroups Subgroups
{in accordance with (in accordance with
MIL-STD-883, method MIL-PRF-38535, table 111)
5005, table 1)
Device Device Device
class M class @ class V
Interim electrical .- ---- ----
parameters (see 4.2)
final electrical 1,2,3,4,5,6 V/ 1,2,3, b7 1,2,3 WV
parameters (see 4.2) 4,5,6 4,5,6
Group A test 1.2,3,4,5,6 1,2,3, 1,2.3,
requirements (see 4.4) 4,5,6 4,5,6
Group C end-point electrical 1 1 1
parameters (see 4.4)
Group D end-point electrical 1° 1 1
parameters (see 4.4)
Group E end-point electrical 1 1 1
parameters (see 4.4)

1/ PDA applies to subgroup 1 with the exception of Vio-
4.4.2.1 Additional criteria for device class M. Steady-state life test conditions, method 1005 of MIL-STD-883:

a. Test condition B 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 1005 of MIL-S7D-883.

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

4.4.2.2 Additiongl 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 @M 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-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 1005 of MIL-STD-883.

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

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

8. End-point electrical parameters shall be as specified in table Il 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 I at T, = +25°C 5°C, after exposure, to the subgroups specified in table II herein.

¢. When specified in the purchase order or contract, a copy of the RHA delta lLimits shall be supplied.
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5. PACKAGING

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

6. NOTES

6.1 Intended yse. 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 gybstitutability. Device class Q devices will replace device class M devices.

6.2 Configuyration control of SMD's. 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 contral 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.

6.4 Comments. Comments on this drawing should be directed to DESC-EC, Dayton, Ohio 45444-5270, or telephone
(513) 296-5377.

6.5 i
in MIL-PRF-38535 and MIL-HDBK-1331.

6.6 Ssources of supply.

. The abbreviations, symbols, and definitions used herein are defined

6.6.1 Sources of supply for device classes @ and V. Sources of supply for device classes Q and V are listed in
QML-38535. The vendors Listed in GML-38535 have submitted a certificate of compliance (see 3.6 herein) to DESC-EC and
have agreed to this drauing.

6.6.2 Approved sources of supply for device class M. 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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