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18 Decenber 1987
SUPERSEDING
MIL-M-38510/135A
18 August 1986

MILITARY SPECIFICATION

MICROCIRCUITS, LINEAR, LOW OFFSET OPERATIONAL AMPLIFIERS
MONOLITHIC SILICON

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithic
silicon, Tow offset operational amplifiers. Two product assurance classes and a
choice of case outiine and lead finish are reflected in the complete part number.

1.2 Part number. The part number shall be in accordance with MIL-M-385i0.

1.2.1 Device type. The device type shall be as follows:

Device type Circuit

01 Single operational amplifier, ultra low offset,
internally compensated

02 Single operational amplifier, low offset, internally
compensated

03 Single operational amplifier, ultra low offset,
internally compensated, ultra low noise

04 Dual operational amplifier, low offset, ultra low
noise internally compensated

05 Single operational amplifier, ultra low offset,

internally compensated ultra low noise, broadband

1,2.2 Device class. The device class shall be the product assurance level as
defined in MIL-M-38510,

1.2.3 Case outline. The case outline shall be designated as follows:

Qutline letter Case outline (see MIL-M-38510, appendix C)
c D-1 (14-1ead 1/4" x 3/4"), dual-in-line package
G A-1 {8-7ead can)
P D-4 {B-lead 1/4" x 3/8"), dual-in-T1ine package
2 -2 {20-terminal (.350" x ,350"), square chip carrier package

1.3 Absolute maximum ratings.

Supply voltage (Vggl)- - - - - - - - e - - £22 ¥
Input voltage range (Viy) - - - - - .- .- tVee
Differential input voltage range

Devices 01 and 02 - - - - - - e e e e e - £39 V¥

Devices 03, 04 and 05 - - - - - - - - - - £0,7 V
Output short circuit duration - - - - - - - 1/,
Lead temperature (soldering, 60 seconds)- - +300°C

Storage temperature range - - - - - - - -65°C to +150°C
Junction temperature {(Tg) - - - - - - - <« - +176°C
Maximum power dissipation (Pp) 2/ - - - - - 500 mW

1/ Output may be shorted to ground indefinitely at Vg = *15 volts, Tp = 25°C.
Temperature and/or supply voltages rust be 1imited to ensure dissipation rating
is not exceeded.

2/ Maximum power dissipation versus ambient temperature.

|Beneficial comments (recommendations, additions, deletions) and any pertinent |
Idata which may be of use in improving this document should be addressed to: Rome |
[Air Development Center (RBE-2), Griffiss AFB, NY 13441, by using the self-addressed |
|Standardization Document Improvement Proposal (DD Form 1426} appearing at the end |
lof this document or by letter. |

AMSC  N/A FSC 5962
DISTRIBUTION STATEMENT A, Approved for public release; distribution is uniimited.

THIS DOCUMENT CONTAINS ;3:2 PAGES.
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1.4 Recommended operating conditions.

Supply voltage {Vgg):

Device types 01 and 02- - - - - - - - - - 4,5 V to #20.0 V
Device types 03, 04 and 06- - - - - - - - 4,5 ¥V to 18,0 V
Ambient operating temperature range {Tp)- - -65°C to *125°C

1.5 Power and thermal characteristics.

Case Maximum allowable Maximum Maximum

Package outline power dissipation 84c AT
14 lead dual-in-Tine C 400 mW at Ty = 125°C 50°C/M 120:0/w
8 lead can G 330 mW at Ty = 125°C 60 _C/M 150°C/W
8 lead dual-in-line P 400 mW at Tp = 125°C 50 C/W 120 C/M
20 terminal SQ. CCP 2 400 mW at Tp = 125°C 556 °C/H 120°C/W

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specification and standard, The following specification and standard form a
part of this specification to the extent specified herein. Unless otherwise specified,
the issue of these documents shall be those Tisted in the issue of the Department of
Defense Index of Specifications and Standards and supplement thereto, cited in the
solicitation.

SPECIFICATION
MILITARY
MIL-M.38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics,

{Copies of the specification and standard required by manufacturers in connection
with specific acquisition functions should be obtained from the contracting activity or
as directed by the contracting activity.)

2.2 Order of hrecedence. In the event of a conflict between the text of this
specification and the references cited herein (except for associated detail
specifications, specification sheets or MS standards), the text of this specification
shall take precedence. Nothing in this specification, however, shall supersede
applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIL-M-38510, and as specified herein.

3.2 Design, construction, and physical dimensions, The design, construction, and
physical dimensions shall be as specified in MIL-M-38510 and herein.

3.2.1 Circuit diagram and terminal connections. The circuit diagram and termina)
connections shall be as shown on figure I.

3.2.2 Schematic circuits. The schematic circuits shall be submitted to the
preparing activity prior to inclusion of a manufacturer's device in this specification
and shall be submitted to the qualifying activity and agent activity (DESC-ECS) as a
prerequisite for qualification. A11 qualified manufacturers' schematics shall be
maintained by the agent activity and will be available upon request. The typical
schematic circuits shall be as shown on figure 2.

c-14
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TABLE 1. Eiz:.irizal perforwance characteristics.
- Lialts
Characteristics Symbol |Conditions: #¥oo = #15 ¥V, Unnulled, pevice vevice Jevice Device Device n
paragraph g.4, figure 7 Ul 02 3 04 05
unless otherwise specified Win T Wax | Bin | Hax T ¥in l' HWax | 9in | Max | &Tn T Max
I
Input offset voltage Vio Figure 8 1/2/3/ 1, » +25°C 225 |25 | -75175 | -25V25 |-80 180 | -25125 | ¥
\ |
.- 1
-55°C < Tp £ +125°C 1/2/ 60| 60 {-200 1 200§ -63 | vO |-180 | 180 | ~60 | 60 u¥y
- - - i
]
End-point limit 3/ -100 | 100 |-176 | 175 |-100 | 1v0 !-180 | i60 {-100 | 100 uy
i
Input offset voltage d¥19/d7 -6 .6 -1,311.3]-.61.6 f-L.ol1o]l-61.6 [ 4¥
temperature sensitivity [
Input bias current +l1g Tp = ¥25°C iy -2 |2 -3 |3 4[4 | -] |-40[4 |n
-§5°C ¢ Ty < v125°c Y/ 4|4 |-616 |-60j60 |-60|60 |-60]60 |mA
End-point Timft 3/ 313 |-45]45]-5]5 |-5]|5 |-5}|5 |nm
i ITaat2tc Y 2 ]2 |-313 |-014 |-40|4% -4 [m
-55°C ¢ Ty < +125C & 4 |4 |-6146 |-60]60 |-60160 |-60[60 |mA
End-point 1imit 3 1-3 |3 |-45145]-515 |-50[6 |-50)%0 {|nA
Input offset current I1o Tp = +25°C y -z |2 -2.8 28] -381)35 -35 | 35 =351 35 | mA
-58°C ¢ Ty ¢ +125°c L/ -4 {4 |-56166]|-5 1% [-5|5 |-501}5 |m
Device types O, 02
Power supply rejectfon +PSRR e =20V to 5V, Voo = -15 ¥ -10 10 |-10 10 |-10 10 {-10 10 |-10 10 a¥
ratio R Dev¥ce types 03, 04, 05
Wee=ABVtob5YV, -Voo=-16Y
N Lo
“JUevice types UI, UZ
-PSRR +ee = 15V, -¥oo=-20V to -5 V¥ -10 10 |-10 10 |-10 10 [|-19 10 |-10 10 ni
stu:e tgpcvzs 03, 04, 05 v
Nee = 1 “Yee=-18Vto-5¢Y I
R i i
Dévice types 01, 0Z
+PSRR Ve = 20 Ytiob5Y, -Vop=-1a¥ -20 20 |-20 20 |-i6 16 {-1bv 16 |-1b 16 uY
Device types 03, 04, 05 | I
g =18VtoSY, -Vgg=-13V I |
-850 ¢ Ty ¢ *1e5C | !
- I i 1
Device types 0L, 04 ] ] 1
-PSRR  [*Vgg = 15V, -¥ee = -20 V 2o -5 ¥ -20 |20 1-20 | 20 i-16 ] 16 j-16 | 16 [-16 | lo | u¥
stu:e {;ypes 03, 04, l}!i s ‘ |l
Wop = 15 ¥, Vo = -18 Y t0o -5 ¥
8 Ty ¢ 11957 o ! |
H 1

See footnotes at end of table,

9SE1/01S8E-H-TH
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3.2.3 Case outlines. The case outlines shall be as specified in 1.2.3.

3.2.4 Package and sealing material. Package and sealing material shall be in
accordance with MIL-M-38510.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIT-M-38510 and 6.5 herein.

3.4 Electrical performance characteristics. The electrical performance
characteristics are as specified in table I, and apply over the tull recommended
ambient operating temperature range for supply voltages from #4.5 V to 220 V dc for
device types 01 and 02 and for supply voltages from *4.5 V to %18 V dc for device types
03, 04 and 05. Unless otherwise specified, source resistance (Rs) shall be 50 ohms for
all tests.

3.4.1 Offset null circuits. The nulling inputs shall be capable of being nulled
0.5 mV beyond the specified offset voltage limits for -65°C < Tp <+125°C using the
circuit shown on figure 3.

3.4,2 Instability oscillations. The devices shall be free of oscillations when
operated Tn the test circuits of this specification.

3.5 Rebonding. Rebonding shall be in accordance with MIL-M-38510.

3.6 Electrical test requirements. The electrical test requirements for each device
¢lass shall be the subgroups specified in table II. The electrical tests for each
subgroup are described in table III.

3.7 Marking. Marking shall be in accordance with MIL-M-38510.

3.7.1 Serialization. A1l class S devices shall be serialized in accordance with
MIL-M-38510.

3.7.2 Correctness of indexing and markings. Al11 devices shall be subjected to the
final electrical tests specified in table II after part marking to verify that they are
correctly indexed and identified by part number. Optionally, an approved electrical
test may be devised especially for this required.

3.8 Microcircuit group assignment. The devices covered by this specification shall
be in microcircuit group number 49 (see MIL-M-38510, appendix E).

TABLE II. Electrical test requirements.

I T~ Subgroups (see |
! MIL-STD-883 | table III) |
! test requirements | [
| [ CTass S ] Class B |
I | devices | devices |
[Tnterim electrical parameters ! 1 ] 1 i
| {(method 5004) | | |
[Final electrical test parameters 1/ [1,2,3,4, 11,2,3,4 1|
| (method 5004) - 17 |
Group A test requirements 27 1,2,3,4, 11,2,3,4,
(method 5005) B 5,6,7,9 15,6,7,9
Group C end-point and group B, 1,2,3, 11 and |
class S electrical parameters and [table IV |
| (method 5005) 3/ tabte IV | delta |
[ - delta [limits |
[Timits | |
Group D end-point electrical 11,2,3 ' T and I
parameters (method 5005) 3/ |and table|table IV |
|1V end- lend-point]
{ [point [Timits |
| [1imits | |

1/ PDA applies to subgroup 1 {see 4.2c).

Z/ Subgroup 9 shall have a LTPD of 5 for class S and class B
devices.

3/ Table IV end-point parameters shall be used for Vig
and I1g for class S and cltass B devices.

D4
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Device type 04

Device types 01, 02, 03, and 05

Case C
Case G
NULL(A) |—— 14 +VolA)
NULL(A) 2—— (4) 13 OUT(A)
—~IN(A) 3 > —— 12 =V (A)
+1IN(A) 4 + 5 o +IN(B)
-Vgg (B) 5— - 10 —IN(B)
OUT (B) 6 —— (B) |—— 9 NULL(B)
+Vee (B) 7 —— 8 NULL(B)
8 LEAD CAN
|4 LEAD DIP

Device types 01, 02, 03, and 05

Case P

vevice types 91, 02, 03, and U>

Vos TRIM | — b—— 8 Vos TRIM
~IN 2 = — 7 +Vee +iN

—IN

+IN 3 + —— 6 OUTPUT @@

-Veeg 4 — f—>5 NC

8 LEADDIP @

FIGYRE 1. Terminal connections.

3225 D=5
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pevice types 01 and 02 Device types 03, and 09

+Vee ‘ +Vee

BALANCE

—iN O— —ING

+ IN O + INO——

Device type C4

+Vee (A)
iox
£ _j'
2 3 14
(—)0—2 - 3
INPUTS A 12 _00uUT(A)
(+)0—2 +
125 - VgolA)
EL_Q—VCC(B)
(+)o—1! + 6
INPUTS B & 65QuUT(B)
(—10—2 -
R R
—
10k
f o
+Vcc(B)

FIGURE 3., O0ffset null circuit.

1
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Device types 01 apnd 02 Device type 03
TV 10’85\.0, +V 100k Q
ol "J:tr
Y -V
100k Q 100k Q
@
SIG J_ SIG
GEN GEN
= 4020 = 402
SIG GEN F=5Hz = SIG GEN F=5Hz =
+v=3.0 {(-Vee) +v=3.0
Device type 04
100k 2
— ANV
Device type 05
1 1y His v
— —0
2] , 13 10k
100k 3 12 —18V VA~
+ +
L —-18V 5 B 1o =<+  100kQ
= O -
6 9 ML
o 7 8
+18v
+V
—AAA
100k Q : -V
NOTE:
1. The actual measured value of the resistors shall not
exceed 15 percent of its required value due to use,
heat, or age.
FIGURE 4. Test circuit burn-in and steady state 1ife test.
12
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Device types 01 and 02 Device type 03

QUTPUT
402 )

OUTPUT

402 )

(-vee) - (-Vee)

Device type 04

Device_type 05

1 jy +18V ok
2 13
3 12 — 18V
A 3V
I Vo A 4 + 11 o)
5 B 10
O—r —_
— 18V ¢ 9
) 7 8
o_.__ SN,
+ 18V
NOTE:

1. The actual measured value of the resistors shall not
exceed 15 percent of its required value due to use,
heat, or age.

FIGURE 5. Test circuit, burn-in (steady state power and reverse bias)
and steady state life test.

13



MIL SPECS Ic-i uuuULEeS UULZ000 0 r

MIL-M-38510/135B

Device types 01 and 02 Device types 03, and 05

4(-8V

+20 V |
+yosTR'M +'VyVOSTR|M
DUT OUTPUT OUTPUT
+
= —-20V =
(=Vce) (=Vce)

Device type 04

o+ 18V
1 14
——i 13 5 OUTPUT
= 12 © 18
:L—_—{ 4] |, A 11
— 18 Vo] - @ 1
OUTPUT 0. 2
7 8
o+I8 vV

FIGURE 6. Accelerated burn-in and 1ife test circuit.

14
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® ®

(SEE NOTE [3)
VVVV— A d ]
' R3 J_ l
‘ } K5a ‘ .IF #ZF
K6a (SEENOTE| | )
o R4 13) 100k
K5b = = £
= | e
| SEE NOTE 3 KIO DETECTOR|| 100k £
8/ 12/ (¢ —VVV—=
A-SEE NOTE 10
r=s1 .
Ilkﬂ
SEE NOTE 11 | © bld ke L K3 L Keb
49,90 R1 N AN
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o 16043 |
'49'9§E4 apF |13 181X 1% T pF
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ZIDLE HALF OF DUAL AMP
(DEVICE 04 ONLY) (SEE NOTE 9)

FIGURE 7. Test circuit for static test and slew rate.

3233 p—-13



3234

MIL SPECS IC' 0000125 0012002 Y r

M1l.-M-3851u/1358

NOTES:

1.
2.

O\.c'l-b

19.

11,
12,
13.

A1l resistors are #0.1 percent tolerance and all capacitors are 210 percent
unless otherwise specified.

Precautions shall be taken %o prevent damaje to the DUT during insertion
into socket and change of relay state (i.e. disadle voltage supplies,
current limit #Vgc, etc.).

Compensation capacitors should be added as required for test circuit
stability. Proper wiring procedures shall be followed to prevent unwanted
coupling and oscillations, etc. Loop response and settling time shall pe
consistent with the test rate such that any value has settled for at least
5 Toop time constants before the value is measured.

Adequate settling time should be allowed such that each parameter has
settied to within 5 percent of its final value.

A1l relays are shown in the normal de-energized state.

Saturation of the nulling amp is not allowed on tests where the pin 4 value
is measured.

The load resistors 1000o and 20502 yield effective load resistance of 1009
and 20000 respectively.

Any oscillation greater than 300 mV pk-pk in amplitude shall be cause for
device failure,

Device type 04 only, test both halves for all tests. The idle half of the
dual amplifiers shall be maintained in this configuration where V% is
nidway between *Vee and -Vec, or the manufacturer has the option to
connect the idle half in a Vip configuration such that the inputs are
maintained at the same comnon mode voltage as the D.U.T,

Circuit within dashad area used for devices 03, 04, and 05 only.

For devices 01 and 02: Rl = 500 ka +,01%; R2 = 500 ko ,01%,

For devices 03, 04, and 05: Rl = 50 kq #,01%; 2 = 50 kq #,01l%.

When using this test civsuit for measuring slew rate, the oscillation
detector shall be disabled.

For devices 01 and 02: R3 = 27 k@, 5%, R4 = 100 kq, 5%,

For devices 03, 04, and 05: R3 = 02, R4 = 10 kg, *54,

FIGURE 7. Test circuit for static test and slew rate - Continued.
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50kt 1.0%
AAA—

+Vee 47uf

0.1puf

100 O DUT
t10% /
y 47 put
[

AO
t 0
VIo = Too0
50k 0.1t I 1000
£10% )——"
[
6 —-—

Vo

L

—Vee GAIN=1000

NOTES:

i. Same configuration used for both amplifiers of device 04.

2. Low thermal EMF sockets are recommended. The number of solder joints and
dissimilar-metal junctions are to he mininized. The test cicuit should contain
a minimum number of components. A11 components should have the lowest possible

temperature coefficients.
3. The temperature of the test circuit should be equal tn that of the device under

test (DUT).

FIGURE 8. Voltage offset test circuit.
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OR EQUIVALENT

22ufF

4.3k 0
_ SCOPE
VOLTAGE GAIN X 1
=50, 000 Rin=1M 8
2.2uF:

§ O.1pF §110kn

24,3k

a

NOTES:
1. A11 capacitor values are for non polarized capacitors only.

2. Resistors values are *1.0%.

FIGURE 10. Low frequency noise test circuit.
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|
l |
l |
: . i
i ,, SEE NOTE 5 t
| o |
! |
| 2560 | AR oE |
{ r———¢V\Ar———4kﬂlVVN—E ~~~~~ N SE—— {
l i f |
| i N |
T - ; !
- . 1
| SEE NOTE 6 DUT > ¢ 15
- /'/ [
@ + .- 50-L 2k |
} “{SEE p::[ @ |
: 49.90 NOTE 2 L 4 |
I 4 : {
: ! NO |
. ‘ CONNEGTTON-— {3)
CONNECTION - !
' : 0.1 puF !
U RIS AU N
2)
NOTES:
1. Resistors are *1,0 percent tolerance and capacitors are £10 percent
tolerance. -
2. This capacitance includes the actual measured value with stray and wire
capacitance.
3, Precautions shall be taken to prevent damage to the DUT during insertion
into socket and in applying power.
4, Pulse {nput and output characteristics are shown on the next space,
5, Compensation capacitors should be added as required for test circuit

stability. Proper wiring procedures shall be followed to prevent unwanted
coupling and oscillations, etc. Loop response and settling time shall be

consistent with the test rate such that any value has settled for at least
5 loop time constants before the value is measured.

6. For device type 05 only.

FIGURE 11, Test circuit for siew rate.

20

3238 - E=4




MIL SPECS ﬁ‘ noool25 0012007 3 r

MIL-M-38510/135B

r

> | P S N te-)

R e B - A

42,5 e e ————

" 3 '

S AVEt* ; Al

> |

2,5 ~m === e e ey »

2 ) Loti+) |

o - B -

B o5 - cdmmm e — e ettty A

3 Lo e e e e .= g TIMECpe)

WAVEFORM 1 JaVEROR £
(POSITIVE SLEW RATED (NFSATIVE SLEW RATE®
Parameter [Device Input pulse Output puise Equation
symbol type signal @ t, < 50 ns signal
SR (+) 01, 02, | -5V to*5V step Waveform 1 [SR(+) = aVp(+)/at(+)
03, 04 (AY = 1) !
SR (-} 01, 02, +5 ¥V to -5 V step Waveforn 2 [SR(-) = aVg(-)}/at(-)
03, 04 (AV = 1)

SR (+) 05 -1V to +1 V step Waveform 1 |SR(*) = aVg{+)/at(+)
(AV = B)

SR {-) 05 +1V fo -1 V)step Waveform 2 [SR(-) = aVo(-)/at(+)
AV =5

FIGURE 11. Test circuit for slew rate - Continued.
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4, QUALITY ASSURANCE PROVISIUWNS

4,1 Sampling and inspection. Sawmpliny and inspection procedures shall pe in
accordance with MIL-M-38510 and wmethods 5005 and 50907, as applicable, of MIL-S5TD-883,
except as modified herein.

4.2 Screening. Screening shall be in accordance with method 5304 of MIL-STD-833,
and sha e conducted on all devices prior to qualification and quality conformance
inspection. The following additional criteria shall apply:

a. Burn-in {(method 1015 of MIL-STD-883).
{1) Class S devices: Test condition 3, using the circuit shown on figure 4.

(2) Class B devices: Test condition D, using the circuit shown on figure 4,
or test condition € usiny the circuit shown on figure 5, or test
condition F using the circuit shown on figure 6,

b. Reverse bias burn-in (metnod 1315 of MIL-STu-883). Tnis screen test shall
apply to class S devices only using the circuit shown on figure 6.

¢. Interim and final electrical test parameters shall pe as specified in table
II, except interim electrical parameters test prior to burn-in is optional at
the discretion of the manufacturer.

d. The percent defective allowable (PDA) for class S and class B devices shall
be as specified in MIL-4-38510, based on failures from group A, subyroup 1
test after cooldown as final electrical test in accordance with method 5004
of MIL-STD-883, and with no intervening electrical measurements. If interim
electrical parameter tests are performed prior to burn-in, failures resulting
from pre burn-in screening may be excluded from the PVA. If interim
electrical parameter tests prior to burn-in are omitted, then all screening
failures shall pe included in the PDA. The verified failures of group A,
subgroup 1 after burn-in divided by the total number of devices submitted for
burn-in in that lot shall be used to determine the percent defective for that
lot, and the lot shall be accepted or rejected based on the PDA for the
applicable device class.

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIL-M-38510. Inspections to be performed shall be those specified in method
5005 of MIL-STD-883 and herein for groups A, 8, C, and D inspections {see 4.4.1
through 4.4.4).

4.3.1 Qualification extension. For qualification inspection, if a manufacturer
qualifies to device type Ol which is designed and manufactured identically (same die,
same process, same screening) in all respects (except electrical testing) to device
type 02, then qualification may be extended to device type 02 when authorized by the
qualifying activity. Additionally, part I qualification may be extended to device
type 02 only after acceptance by the qualifying activity of subgroup Cl testing
performed on this device type and submission of data in accordance with MIL-M-3851Y,
appendix D,

4.4 Quality conformance inspection. Quality conformance inspection snall be in
accordance with MIL-M-38510 and as specified herein.

4.4.1 Group A inspection, Group A inspection shall pe in accordance with table I
of method BOOE of MIL-STD-883 and as follows:

a. Electrical test requirements shall be as saecified in tanle II herein.

b. Subgroups 8, 10, and 11 of table I of method 5005 of MIL-STD-883 shall be
omitted.
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4.4.2 Group B inspection. Group B inspection shall be in accordance with table II
of method 5005 of MIL-STD-883.

a. End-point electrical parameters shall be as specified in tabie II herein.

b. Steady state Tife test for class S devices shall be in accordance with table
ITa of method 5005 of MIL-STD-883, using the circuit shown on figure 6. If the
a1t§rnate burn-in conditions are used, the circuit shown on figure 5 shall be
used,

4.4,3 Group C inspection. Group C inspection shall be in accordance with table III
of method 5005 of MIL-STD-883 and as follows:

a. End-point electrical parameters shall be as specified in table 1l herein.
Delta limits shall apply only to subgroup 1 of group C inspection, and shall
consist of tests specified in table IV herein,

b. Steady-state 1ife test for class B devices {(method 1005 of MIL-STD-883): Test
condition D, using the circuit shown on figure 4, or test condition F using the
gjrcuitsshown on figure 6, or test condition C using the circuit shown on

igure 5.

4.4.4 Group D inspection, Group D inspection shall be in accordance with table IV
of method 5005 of MIL-STD-883. End-point electrical parameters shall be as specified
in table II herein. Delta limits do not apply.

4.5 Methods of examination and test. Methods of examination and test shall be as
specified in the appropriate tables, Electrical test circuits as prescribed herein or
in the referenced test methods of MIL-STD-883 shall be acceptable. Other test circuits
shall require approval of the qualifying activity.

4.5.1 Voltage and current. A1l voltage values given are referenced to the ground
terminal of the device under test (DUT). Current values given are for conventional
current and are positive when flowing into the referenced terminal.

4.5.2 Life test cooldown procedures. When devices are measured at 25°C following
application of the steady-state Tife or burn-in test condition, they shall be cooled to
within 10°C of their power stable condition at room temperature prior to removal of the

bias.
TABLE IV, Group C end-point electrical parameters.

(Ta = 25°C, Vgm = 0, =Vog = #15 V for all device types)
[ | Device 01 f Device 02 ] |
| Test ] Limit DeTta | TImit DeTta [ Unit |
| T _Min | Wax Min [ Max | WMin Max Min Max
; Yig } -100 } 100 -73 } 75 } -175 175 ~-100 100 uV
E +118 I -3 l 3 -1 } 1 I -4.5 4.5 { -1.5 1.5 nA
I -Tip [ -3 I3 I -1 I 1 [ -4.5 4.5 | -1.% 1.5 nA
| ! | I | |
T ] Device D3 and 05 ] Device 04 | |
] Test I imit DeTta Timit DeTta [ Unit |
! I Min 1| Max Min T Wax “Min | WMax Min Max 1|
{ Yio } -100 I 100 -75 { 75 -180 i +180 -100 100 uY
E +11B % -50 { 50 -10 { +10 ! -50 i 50 -10 10 nA {
, -l I -b0 { 50 i -10 } +10 { -50 } 50 -10 10 { nA

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging -shall be in accordance
with MIL-M-38510.
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6. NOTES

6.1 Intended use. Microcircuits conforming to this specification are intended for
originaT equipment design applications and logistic support of existing equipment.

6.2 Ordering data. The acquisition document should specify the following:

a. Complete part number (see 1.2).

b. Requirements for delivery of one copy of the quality conformance inspection
data pertinent to the device inspection lot to be supplied with each shipment
by the device manufacturer, if applicabile.

c. Requirements for certificate of compltfance, if applicable.

d. Requiremants for notification of change of product or process to the
contracting activity in addition to notification to the qualifying activity,
if applicable.

e. Requirements for failure analysis (including required test condition of
method 5003 of MIL-STD-883), corrective action and reporting of results, if
applicable,

f. Requirements for product assurance options,

g. Requirements for special lead lengths, or lead forming, if applicable. These
requirements shall not affect the part number.

h. Requirements for "JAN" marking.

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitTons used herein are defined In MIL-M-38510 and MIL-STD-1331,

6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable,.
Uniess otherwise specitfied, microcircuits acquired for Government logistic support
will be acquired to device class 8 (see 1.2.2), lead material and finish C (see
3.3). Longer length leads and lead forming shall not affect the part number.

6.5 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the 1isted generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military
temperature ranges or reliability factors equivalent to MIL-M-38510 device types and
may have slight physical variations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510.

Military Generic-
device industry Operational amplifier
type type description
01 0P-07A Single, ultra low offset internally
compensated
02 opP-07, 714 Single, low offset internally
compensated
03 0P-27A Single, ultra low offset, internally
compensated, ultra low noise
04 0P-227A Dual, low offset, internalily
compensated, ultra low noise.
05 0P-37A Single, ultra low offset, internally

compensated, ultra low noise, broadband.

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