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1. SCOPE

1.1 Scope. This drawing documents two product assurance class levels consisting of high reliability (device
classes @ 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). 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:

5062 - 96737 Jl_

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)

\ / (see 1.2.3)
\/

Drawing number

1.2.1 RHA desjgnator. Device classes Q and 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:

. ; . : i it § .
01 HA-2548 Precision, high slew rate, wideband
operational amplifier

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

Devi ! 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 outline(s). The case outline(s) are as designated in MIL-STD-1835 and as follows:

U | s lesi r . !
G MACY1-X8 8 Can
P GDIP1-T8 or CDIP2-T8 8 Dual-in-line

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

Voltage between +Vs and -Vs terminals . . . . . .. . .40V
Differential input voltage . . . . .. - I/
Voltage at either input terminal . . . . . . . . . .. +Vg to -Vg
Peak output current (<10 %X duty cycle) . . . . . . . . 60°mA
Continuous output current . . « « « + « & « « + « » - . 40 mMA
Package power dissipation (Pp): (T = +75°C)

Case G . v v v 4 ¢ @« 4 @ v mw e e .. . 0.7T0W 2/

Case P . . . & & ¢t vttt h ot e e e e e e e e 1.3 w 2/
Junction temperature Ty v o v v e e e e +175°C
Lead temperature (soldering, 10 seconds) . . . . . . . +300°C
Storage temperature range . . . . . -« - -« = 4 « « « . . -65°C to +150°C
Thermal resistance, junction-to-case B) - .. ... See MIL-STD-1835
Thermal resistance, junction-to-ambient EGJA):

Case G . . & & & &t et e e e e e e e e e e e e 142°C/w

Case P . . ¢ ¢ v v i b i et i e e e e e e e e . . 97°C/M

1.4 Recommended operating conditjons.

Supply voltage (V) - . v o oo e 15 v
Ambient operating temperature range (Tp) . . . . . . . -55°C to +125°C
Common mode input voltage (Viyewd - -+ - - = -« . . . €172 (+Vg - -Vg)

Load resistance (R;) . . . . . .. ... ... ....21kQ

2. APPLICABLE DOCUMENTS

2.1 Government specification, standards, and handbooks. The folliowing 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 Order 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/ Derating factor above T, = +75°C for case G is 7.0 mW/°C and for case P is 10.3 mW/°C.
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3. REQUIREMENTS

3.1 ltem requirements. The individual item requ1rements for device classes Q and V shall be in accordance with
MIL-PRF-38535 and as specified herein or as modified in the device manufacturer's Quatity Management (QM) ptan. 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 ulth MIL-PRF-38535, appendix A for non-JAN class level B
devices and as specified herein.

3.2 Qggign‘_ggn§;Lu;11gn‘_gnd_ghxgigal_glmgngigng. 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 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.

3.3 Electrical performance characteristics and postirradiation parameter limits. Unless otherwise specified
herein, the electrical performance characteristics and postirradiation parameter Limits are as specified in table 1
and shall apply over the full ambient operating temperature range.

3.4 Electrical test requirements. 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 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 lLimitations, 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-3B8535, appendix A.

3.5.1 cCertification/compliance mark. The certification mark for device classes Q 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 Q 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 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 requ1red for any change as defined in MIL-STD-973.

3.9 yg;i1igg;uzlju5L;gxigu_jgg_dgxigg_glggg_u. For device class M, DESC, DESC's agent, and the acquiring activity
retain the option to review the manufacturer's facility and applicable requlred documentation. Offshore documentation
shall be made available onshore at the option of the reviewer.

3.10 uigLggiLggi;_gLggp_gg§ignmgn;_jgn_dgxigg_glggg_ﬂ. 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 1. Electrical performance characteristics.

Test Symbol Conditions Group A Device Limits Unit
v -55°C ¢ Ta s+125°C subgroups Type
unless otherwise specified Min Max
Input offset voltage 1/ Vio Vey =0V 1 01 -900 900 uv
2,3 -1200 1200
Input bias current 1/ +1g Veu = oV, g = 100.1 k@, 1 01 =50 50 nA
-k = 1002
2,3 -100 100
-1 Vewm = 0V, +Re = 100 @, 1 -50 50
8 -ﬁg = 100.1 kg
2,3 -100 100
Input offset current 1/ +ls Vew =0V, +Rg = 100.1 ka, 1 01 -50 50 nA
'ES =100 Q
2,3 -100 100
-1 Vey = 0V, +R; = 100 Q 1 -50 50
0| R = r00i1 i '
2,3 -100 100
Common mode range 1/ +CMR g =48V, -Vg= -2V 1,2, 3 01 7 v
-CMR Wg =422V, -Vg = -8V 1,2, 3 -7
Large signal voltage 1/ +AvoL Vour = 0V and +10 v, 4 01 114 dB
gain RL = 1 kQ
5, 6 108
-A Voyr = 0 V and -10 v, 4 14
oL R T
5, 6 108
Common mode rejection 1/ +CMRR AVey = +#2 V, Vyyp = -2 V 1 01 80 dB
ratio g = +13 v, -\9;] =-17 Vv
2,3 80
-CMRR AV = -2V, V =+2V 1 80
we'= A7 v, -0g'= 13y
2,3 80
Output voltage swing 1/ *Vout R = 1 kQ 4, 5, 6 01 11 v
“Vour R = 1ka 4,5, 6 -1
Output current 1/ +loyt Vour = *10 Vv 4, 5, 6 01 30 mA
“lout Vour = 10 Vv 4,5, 6 -30
Quiescent power supply 1/ +Ine Vour =0V, Igyr =0 mA 1, 2, 3 01 18 mA
current
e Vour 20V, Igyr =0 mA 1, 2,3 -18
Power supply rejection 1/ +PSRR AVgp = 10 V 1, 2, 3 01 86 dB
ratio g = +10 v, “Vg = -15 v
Vg =420V, -Vg = -15 Vv
-PSRR AVSUP =10V 1, 2, 3 86
Vg =+15V, -vg = -0 V
Ve = +15 V, -Vg = -20 V
See footnote at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

Test Symbol Conditions Group A Device Limits unit
-55°C < Ta <+125°C subgroups Type
unless otherwise specified Min Max
Average offset 2/ 3/ ViofC VCM =0V 1, 2, 3 01 7 uv/eCc
voltage drift
Offset voltage adjustment ViphADJ 2/ 3 &/ 1 01 1 mv
Input noise voltage 2/ 3/ Ey Rg =10 o, fg = 1 kHz 1 01 13 nv/vHz
density
Input noise current 2/ 3/ Iy Rg = 10 Q, fg = 1 kHz 1 01 1.0 pA/viHz
density
Gain bandwidth 2/ 3/ GBWP Vo = 1.0v, fo = 1 MHz A 01 130 MHz
product
5, 6 110
Slew rate 27 3/ +SR Vout = -5V to+5V 4 01 80 V/us
5, 6 70
-SR Vour =+5 V to -5V 4 80
5, 6 70
Full power bandwidth FPBW Vegak = 10V 2/ 3/ &/ 4 01 1.1 MHz
Minimum closed loop 2/ 3/ CLSG R = 1 kQ, € = 10 pF 4, 5, 6 01 5 v/V
stable gain
Rise and fall time 2/ 3/ tr Vout = -100 mV to +100 mv, 9 01 15 ns
measured between 10 % and
90 % points 10, 11 20
T Vout = +100 mvV to -100 mv, Qo 15
measured between 10 % and
90 % points 10, 1" 20
Overshoot 2/ 3/ +0S Vour = -100 mV to +100 mv A 01 30 %
5, 6 35
-0s Voyr = +100 mV to -100 mv 4 30
5, 6 35
Settling time 2/ 3/ tg To 0.01% for a 10 V step 9 01 260 ns
Power consumption 2/ 3/ &/ Pc Voyr =0 V, Igyy = 0 mA 1, 2, 3 01 540 mo

Y/ Unless otherwise specified, tVg = £15 Vv, load resistance (R, ) = 100 kq, and Vour =0 V.
2/ Unless otherwise specified, tVg = 215 V, load resistance (R ) = 1 kQ, and load capacitance (C.) < 10 pF.
3/ These tests are controlled via design or process and are not directly tested. These parameters are characterized
on initial design release and upon design changes which affect these characteristics.
4/ Offset adjustment range is (Vi (measured) :1 mV) minimum referred to output. This test is for functionality
only to assure adjustment through 0 V.
3/ Full power bandwidth guarantee based on slew rate measurement using FPBW = slew rate/(2 x n X Vpeak)-
&/ Power consumption based upon quiescent supply current test maximum. No load on outputs.
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Device type

01

Case outlines

G and P

Terminal number

Terminal symbol

+BALANCE
= INPUT
+INPUT
-vs
-BALANCE
OouTPUT
+VS

COMPENSATION

FIGURE 1. rmi
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4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling gnd 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 (QM) plan. The modification in the
@M 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 Q@ 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 pAdditional 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) Tp = +125°C, minimum.
b. Interim and final electrical test parameters shall be as specified in table II herein.

4.2.2 Additional criteria for device classes Q 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 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 Il herein.

¢. 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 oualification inspection for device classes @ and V. Qualification inspection for device classes @ 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. 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).

4.4.1 Group A inspection.
a. Tests shall be as specified in table Il herein.
b. Subgroups 7 and 8 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
IT 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 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-STD-883.
b. Tp = +125°C, minimum.

c. Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

SIZE
STANDARD )
MICROCIRCUIT DRAWING A 5962-96737
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET 8

DESC FORM 193A
JUL 94

BN 9004708 001895 922 EE

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



TABLE 1I1. ctri r ir S.

Test requirements Subgroups Subgroups
(in accordance with (in accordance with
MIL-STD-883, method MIL-PRF-38535, table 11I)
5005, table I)
Device Device Device
class M class Q class V
Interim electrical 1 1 1
parameters (see 4.2)
Final electrical 1, 2,3, Vv , 2,3, Vv 1,2, UV
parameters (see 4.2) 4,5, 6 4,5, 6 3,4,5,6
Group A test 1, 2, 3, 4, 5, 1, 2, 3, 4, , 2,3, 4,
requirements (see 4.4) 6, 9,10, 1 5, 6, 9, 10, 5, 6, 9, 10,
11 1"
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 --- --- ---
parameters (see 4.4)
1/ PDA applies to subgroup 1.
4.6.2.2 Additional 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-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 parameters shall be as specified in table II
herein.

4.4.4 Group 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 Il herein.

b. For device classes @ 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 Ta = +25°C £5°C, after exposure, to the subgroups specified in table II herein.

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

5. PACKAGING

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

SIZE
STANDARD 5962-96737
MICROCIRCUIT DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET 9

DESC FORM 193A
JUL 94

I 9004708 0016896k 8L9 WH

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



6. NOTES

6.1 Jntended 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 Sybstitutability. Device class Q devices will replace device class M devices.

6.2 gonfiguration 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 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.

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 definitiong. The abbreviations, symbols, and definitions used herein are defined
in MIL-PRF-38535 and MIL-HDBK-1331.

6.6 Sources of supply.

6.6.1 MWMMMM. Sources of supply for device classes Q 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 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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