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MICROCIRCUITS, LINEAR, INTERNALLY
e

TRIMMED ANALOG MULTIPLIER, HYBRID AND MONOLITHIC SILICON
This specification is approved for use by aii Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithic and
hybrid 3iicon, internal!y trimmed analog multtpl\ers. Two product assurance classes
and a choice of case outiines and iead finishes are refiected in the compiete part
number.
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i.2 Part number. The part number shaii be in accordance with MIL-<M-

~

“-are
02010V,

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

Maximum
Device type Circuit multiplying error
01 4 quadrant analog multiplier
02 4 quadrant analog multiplier
03 4 quadrant analog multiplier 43
na A Aanadvant analna multinlior a2
na 4 gquadrant analeg multiplier 1%
1.2.2 Device class. The device class shall be the product assurance level as
defined in MIL-M-386510.

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

Qutline letter Case outline, MIL-M-38510, appendix C
h 1 A-2 {10-Yead can)
D-1 (l14-lead, 1/4" x 3/4"), dual-in-line package
1.3 Absoiute maximum ratings.
Supply voltage - - - - - - -« - - - - - - - £22 ¥
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Internal power dissipation
Input voltage 1/

_ X, Y, Vps, and Z - - = = = = - -« - - - - Vs, .
Storage temperature- - - - = - - - - - - - -65 C to +150 C
Output short circuit to ground - - - - - Indefinite

Lead temperature (soldering, 60 seconds) - 300 C

Junction temperature (Tjl- - - - - - - - i75°¢C

1.4 Recommended operating conditions.

Supply voltage range - - - - - - -« - - - - 13.5 V dc to $18 V dc
X input voltage DIFF/CM- - - - - - - - - = $+10 Y dc maximum
Y input voltage DIFF/CM- - - - - - - - - - £10 V d¢ maximum
7 nq'n-
2 pin
Device types 01, 02, and 04- - - -~ - - - +10 V dc
Device type 03, (Z pin connected to
output pinj- = = =« = = = ~ = - - - - - £10 ¥V dc
Ambient operating temperature range- - - - -55°C to *+125°C
1/ maximum input voitage is zero when suppiies are turned off.
|Beneficial comments (recommendations, additions, deletions) and any pertinent data |
lwhich may be of use in improving this document shouid be addressed to: kome A1ir ]
INaval anman Center [RBE-2), Griffigs AFB  NY 12441, by using the self-addressed |
lU:'ClUylllCllb ventier nuL=4& > 4w 7T Ay wyg -2 3 N
|Standardization Docuemnt merovement Proposal (DD Form 1426) appearing at the end !
~— lof this document or by letter. 1
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1.5 Power and thermal characteristics.

Case Maximum allowable Maximum Maximum
Package outline power dissipation [*] 6
Lackage gutline JC JA
Can I 333 mW 2 Ty = *125°C 25°C/W +150°C/W
Dual-in-line ¢ 400 mW 3 Ty +125°¢C 22°C/W +85°C/W

APPLICABLE DOCUMENTS

2
2.1 Government documents.

2.1.1 Specification and standard. The foliowing specification and standard, form
a part of this specification to the extent specified herein. Unless otherwise
specified, the issues of these documents shall be those listed in the issue of the
Department of Defense Index of Specifications and Standards (DODISS) and supplement
thereto, citred in the solicitation.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANUARD
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 officer.)
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n erences 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
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3.1 Detail specification. The individual item requirements shall be in accordance
with MIL-HM-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. Ffor device type

dAh r{,'l.. _______ itted in accor Ao . YR Aance o~
G

tted in accordance with MIL-M-38510,

04 only, polyme

appendix G.
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3.2.1 Case outline. The case outline shall be as specified in 1.2.3.

2 Functional block diagrams and terminal connections. The functional block
ms ana terminai connections shall be as specified on figure 1.

3.2.3 Functional schematic circuits.. The functional schematic circuits shall be
submitted to the preparing activity prior to inclusfon 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. Al qualified
manufacturers' schematics shall be maintained by the agent activity and will be
avajlable upon request. The functional schematic shall be as shown on figure 2.

, 3:2.4 Package and sealing material. Package and sealing material shall be in
accordance with MIL-M-38%510. -

3.3 Lead material and finish. The lead materia) and finish shall be in accordance
with MIL-H-38510 (see o0.5]).
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MIL-M-38510/1398

3.4 Electrical performance characteristics. Unless otherwise specified, the
electrical pertormance cnaracteristics of taple ! apply over the full recommended
ambient temperature range. Unless octherwise specified, scurce resistance is 50 ¢

for all tests.

lparameters (method 5005)

TABLE II. Electrical test recquirements.

! {Subgrouns (see tapte 1ll) |
| MIL-STD-883 ] Ciass S 1 Class 8 |
| test requirements | devices | devices |
| ] | |
Tinterim eiecIricai parameters 1 1 i 1 |
[(method 5004) ! | |
I | | |
irinai ejecirical test parameters i i, ¢, 3 t i1, 4, 3 1
l{method 5004) | 1/ | i/ }

l — | ~
Toroup A test requirements il, 2, 3, &, 9,1 1, 2, 3, 4,1
|(method 5005) | 6, 7, 9 i 5, 6, 7, 9|
| ! | |
jaroup L ena-point and group ©, 11, 2, 3 and Tl and table |
lclass S, electrical parameters Jtable 1Y deltallV delta ]
| ({method 5005) !11m1ts !1imits !
i i | i
[Additional electrical subgroups ] N/7A i - |
|for group C periodic inspections ! ! !
t 1 | 1
[Group D ena-point electrical ‘{ 1, 2, 3 } 1 }

i | |

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

3.5 Electrical test reguirements. The electrical test requirements for each
device class shall be the subgroups specified in table II.
each subgroup are described in table I1II.

Marking shall be in accordance with MIL-M-38510 and 1.2 herein.

3.6 Marking.

3.6.1 Serialization.
MI-M-38510.

A1l class S devices shall be serialized in accordance wi

devices

-----

a

J.5.2 an

and A1) shall be subijecte
final electric spe in tapre I1 after part marking to ver1fy that
are correctly indexed and identified by part number. Optionally, an approved
electrical test may be devised especially for this requirement.

markinags <1h'ar e
ma . t

to
the

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

4. QUALITY ASSURANCE PROVISIONS

4,1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance with MIL-M-38510 and methods 5005 and 5007 of MIL-STD-883, except as
modified hev rein.

Text continues on page 60.
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EIGURE 1. Functional block diagrams and terminal connectigns.
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I ~ Jevice type 03
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FIGURE 1. Functional block diagrams and terminal connections - Continued
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Device type 04
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FIGURE 1.
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Functional block diagrams and terminal connections - Continued.
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MIL-M-38510/1398

FUNCTION TRIM CHARACTERISTIC R4
Decrease (coarse) R6
Gain Decrease (fine) R4, RS
Increase (coarse) R7, R3
X0s -Ref. to +XIN R15
+Ref. to +XIN R16
-Ref. to +YIN R17
Yos +Ref, to +YIN R18
-Ref. to +ZIN R27
Zos +Ref. to +ZIN R28
V21 > 6.7 V R1
TC VIl < 6.7V R2

co.

A1l resistors are x20% tolerance and are thin film, 1 kQ/sq. except R28, R29, and R30.
Pairs matched to 1 mV, minimum temperature difference, (Q1 and Q2), (Q7 and Q8), and
{Q14 and Q15).

Resistor rations matched to 2% (R3 and R4), (R27 and R13).

Q28 = Buried zener, 6.5 V #0.5 V at 240 yA.

Resistor values are =20% and are expressed in ohms, except where otherwise specified,

FIGURE 2. Functional schematic circuits - Continued.
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Device type 04
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Functional schematic circuits - Contins

Al1 resistances are nominal and in ohms
FIGURE 2.

Note:



Device types 01 and 02
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Device type 03

-1g vV +i8V

9 )

|

|
X1 Vg *Vg N~
X2 \\

DUT OUT)—.—O
Yi ‘//,/'
Y2 vos GND 2 e

FIGURE 3.
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Burn-in and steady state life test circuit - Continued.
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URE 3. Burn-in and steady state life tect circuit - Continuad,
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NOTE: EO is measured using a rms voltmeter with a bandwidth of
10 Hz to 100 kHz.

FIGURE 6. Noise test circuit.
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Device type 03

)

||F————{»

NOTE: EU is measured using a rms voltmeter with a bandwidth
of 10 Hz to 100 kHz.

FIGURE 6. Noise test circuit - Continued.
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Device type 0%

v+
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X1 +VS —VS \
X2
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Y e
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z2 Vos 2l /

NOTE: EO is measured using a rms voltmeter with a bandwidth
f 10 Hz to 100 khz.
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FIGURE 6. HNoise test circuit - Cont
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Jevice tvpes 01, 2z, 05 anc i<

+ 15V DC
SUPPLY
SHIELDED
/ ENCLOSURE
—— e —— — ] e — L
— POWER ]
[ FILTER |
! ,, T l
| L L
l BAND _L TRMS
| DUT t PASS |p—— VOLT
| / FILTER ] METER
| . i
) {
b o o —
II7
GND
NOTES:
1. Bandpass filter:
Passband gain = 40 dB 0.5 dB
Fc low = 10 Hz =1 Hz.
Fc high = 100 kHz #10 kHz.
Attenuation siope = i2 dB/0ct.
2. VNOISE = Reading/100
3. Voltmeter: HP3400A or eauivalent.
4. =15 V dc power supply HPB235A or

equivaient. -

FIGURE 6. MNoise measurement block diagqram - Continued.
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MIL-M-38510/1398

ing. Screening shall be in accordance with method 5004 of MIL-STD-883,
iGucted on all devices prior to quaiification and quaiity conformance
he fcllowing additional c¢riteria shall apply:

a. Burn-in test (method 1015 of MIL-STD-883).
(1) Class S devices - Test condition A, using the circuit shown on figure 3.
(2) Class B devices - Test condition A using the circuit shown on figure 3.

b. Reverse bias burn-in (method 1015 of MIL-STD-883). This screen test shall
apply to class S devices only using the circuit shown on figure 3.

c. Interim and final eiectrical test parameters shaii be as specified in tabie
IT herein, 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 devieceg shall
be as specified in MIL-M-38510, based on failures from group A, subgroup 1
test after cooldown as final electrical test in accordance w1th 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 PDA. If
interim electrical parameter tests prior to burn-in are omitted, then all
screening failures shall be 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 1ot chall be used to determine the percant
defective for that lot, and the lot shall be accepted or rejected based on
the PDA for the applicable device class.

e. Internal visual inspection methods 2010 and 2017 (hybrid and multichip
criteria) of MIL-STD-883 For muitichip devices, internal visual inspection

.
ehall ha nn Aaarh ~Arhdin withdin #ha narsrlbann
dHiG i} VT YT TAL LY Wi wivn tne paLaayc.

accordance

fication inspection. n
ed herein for

ali Qualification inspection shail
M- dB510 Yncnorr1nn: to bhe <
(s

formed c<hall he thoge

r
4.4.1 through 4.4.4).

1
, B, C, and D 1nspect1ons

4. 3,1 Qualification extension. For gqualification inspection, if a manufacturer

T e o s & v eur o

qualifies to device type UL, wnich is designed and manufactured identically (same
die, same process, same screening) in all respects (except electrical testing) to
A

Alh‘ a n? than nnalifsratinn ho aviandad +n AdAavdesa *unas N2 whan :n*hnrivnd
evice b]yv. vi, Wne€n Qua i1viCation may oe exiended T Gevile Type vcs waen auindried

by the qualifying activity. Additionally, part I qualification may be extended to
device type 02 on]y after acceptance by the qua11fy1ng activity of subgroup C1

...... - - d ol P 2
teSLl"g pEVlUTIIIEU on LIIE O uv:vu.c Lype any )UUIIII)&IU'I Ul Udtd lll dkLUrUd"(.E 'lt

MIL-M-38510, appendix D.

4.4 Quality conf ance inspection. Quality conformance inspection shall be in
accordance with MIC JB85I0 and as specified herein. Inspections to be performed
shall be those specified in method 5005 of MIL-STD-883 and herein for groups A, B, C,

and 0 inspections {see 4.4.1 tnrough 4.4.4).

. Group A inspection shall be in accordance with table I
83 and as foilows:

a¥al PV rdh o3

4.4.1 Group A inspectio
OT metnoa S50U> ot MiL~JiU-~-

a. Tests shall be as specified in table II herein.

b. Subgroups 8, 10, and 11 shall be omitted.

—
—

4.4.2 Group B inspection. Group B inspection shall be in accordance with table
eth a
a. Electrical parameters shall be as specified in table II herein.

b. Steady-state life 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 3
1 Ve

60




MIL-M-38510/1398

4.4.3 Group C inspection. &roup C inspection shall be in accordance witin tabie
111 of metnod 5005 of MIL-STD-883 and as follows

a End-point electrical parameters shall be as specified in table II herein
Delta Yimits shall apply only to subgroup 1 of group C inspection for class
B devices.

b. Steady-state Tife test for ciass 8 (method 1005 of MIL-STD-883. Test
condition D using the circuit shown on figure 3, test condition C using the
circuit shown on figure 4, or test condition F using the circuit shown on
figure 6.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV
of method 5005 ot MIL-S57D-383. End-point electrical parameters shall be as specified
in tabte Il hnerein.

4,5 Methods of inspection. Methods of inspection shall be as specified in the
annwAanwyata fanlmac and ac fnllawe
apprupgi iacve LPALUITT IO QU do I VI VWD .

4.5.1 Voltage and current. Al) voltage values are referenced to the external zero
reference Tevel o7 the supply voltage. Currents given are conventional and positive
when flowing into the referenced terminal.

4.5.2 Life test and burn-in cooldown procedure. When devices are measured at 25°C
following application of the steady-state 1ife or burn-in test condition, they shall
be cooled within 10 C of their power stable condition at room temperature prior to
removal of the bias.

4.6 Data reporting. When specified in the acquisition document, a copy of the
following data, as applicable, shall be applied:

a. Attributes data for all screening tests {(see 4.2) and variables data for all
static burn-in, dynamic burn-in, and operating 1ife tests.

b. A copy of each radiograph.

c. The quality conformance inspection data (see 4.4).

d. Parameter distribution data on parameters evaluated during burn-in {see 3.5)

e. Final electrical parameter data (see 4.2c).

TABLE IV. Group C end-point electrical paraméters.
(Ta = 25T, Vs = #15 V dc, Vgs = GND.)

[ Table III Jlest I Unit 1 0T delta | Uc delta ! 03 deTta | 04 delta |
| test no. | | I Min [ Max T Min T Max T Min | Max | Min | Max|
T | | ! 1 T T } 1 i ] {
| 1 IMAx-y- | %FS | -0.1 0.1 {-0.1 0.1 | =-0.2 |0.2 | -0.210.2]1
] 2 IMAx-y+ | %FS ! -=0.1 1 o0o.1 | -0.1 }Jo0.1 | -0.2 | 0.2 | -0.210.2 |
{ 1 lug s | aCcc f n 1t t' n1 &I _n1 1 aAaY | A2 +n 2 | _n 2in 92 1
] v IMAR Ty~ 1] br o 1 -Ued 1 Ue.d ] -\ a4 1 Ued i V.o i Vet ] Vebk | Voo i
[ 4 IMAx+y+ | %FS j -0.1 (0.1 | -0.1 | 0.1 | -0.2 } 0.2 | -0.2]0.2 |
| 11,12,13 |{+11p | wA | -0.2 10.2 | -0.2 | 0.2 | --- T N Lo
| 14,15,16 -1 | uhA | -0.2 | 0.2 | -0.2 | 0.2 | --- I BT P T
| 11,12 I+11g | uA e | e’ ] - | === | -0.2 | 0.2 | -0.2]0.2

| 13,14 |-11g I uA | SRR | ===~ | -0.2 | 0.2 | -0.210.2 |
i i i i | | i | i | |

N

5. PACKAGING

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

ol
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6. NOTES
6.1 Intended use. Microcircuits conforming to this specificaticn are intanded fo
use for origina: equipment and logistic support of existing design acsiization

equipment.

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

a. Complete part number {see 1.2).

d. Requirements for delivery of one copy of the quaiity conformance inspection
data pertinent to the device inspection iot to be suppiied with each
shipment by the device manufacturer, if applicable.

¢. Requirements for certificate of compliance, if applicable.

d. Requirements for notification of change of product or process to the
contracting activity in addition to notification to the qualifying activity
if ann11rah1n
if applicable.

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

-+ TP a2 L oma moamdrmd e e miimaman mmdd ame

T KEQUIrement_s TOUr productiL assuranee opeions.

g. Requirements for specia1 carriers, lead lengths, or lead forming, if
applicabie, these requirements shall not affect the part number, Uniess
otherwise specified, these requirements shall not apply to direct purchase
by or direct shipment to the Government.

n., Reguirements for "JAN" marking.

5.3 Abbreviations, symbois, and definitions. The abbreviations, symbois, and
definitions used herein are defined in MIL-M-38510, MIL-STD-1331.

6.4 Logistic support. Lead materiais and finishes {see 3.3), are inter-
changeable. Unless otherwise specified, microcircuits acquired for Government
Yogistic support will be acquired to device class B (see 1.2.2), and lead material
and finish C (see 3.3). Longer length leads and lead forming shall not affect the
part number.

6.5 Subst1tutab111ty. The cross-reference information below is presented for the

COT]VEH]E”LE Ul users. l'lll,rULlrLulL) LUVEY!:U uy
replace the listed qgeneric-industry type.
not have equivalent operational
ature ranges or reliability
have slight physical

information shall

for MIL-M-38510 types or as a waiver of

this specification will functionally

Generic-industry microcircuit types may
performance characteristics across military temper-

factors equivalent to MIL-M-38510 device types and may

variations in relation to case size. The presence of this

not be deemed as permittfng substitution of generic-industry types

any of the MIL-M-38510.

prUVISIU"b Ul

Military device Generic-industry

type type
01 5347
02 534S
03 £32¢
04 4213
6.6 Changes from previous issue. Asterisks are not used in this revision to
identify cnanges with respect to the previous issue due to the extensiveness of the
changes.
°
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INSTRUCTIONS: In a continuing ef{fort to make our standardization documents better, the I'»D provides. thisform for.use in
submitting comments and suggestions {or improvements. All users of military standardization documents are invited to provide
mggestions. “This form may be detached, folded along the lines indicated, taped aiong the loose edge (DO NOT STAPLE), and

- mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, ioose, ambiguous, or was incompatibie, and give proposed wording changes which would aileviaie the
problems. Enter in biock 6 any remarks not reiated to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being
considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
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to waive any poriion of the referenced documeniis; or io amend COBiraciuai requircinenia.
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