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MILITARY SPECIFICATION

MICROCIRCUITS, LINEAR, CMOS MULTIPLYING D/A CONVERTERS,
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, CﬁUS multiplying D/A converters. Two product assurance classes and a choice

of case outlines and lead finishes are provided for each type and are reflected in
the complete part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510.

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

Device type Multiplying D/A converter circuit with:

T uT B-b1t resolution, B8-bit end-point Tinearity
02, 05 10-bit resolution, 10-bit end-point linearity
03, 06 12-bit resolution, 10-bit end-point linearity
04, 07 12-bit resolution, 12-bit end-point linearity

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:

Letter Case outline (see MIL-M-38510, appendix C)
E D-Z T16-Tead, 178" x 7/8") dual-in-Tine package
v D-6 (18-lead, 1/4" x 15/16") dual-in-line package

1.3 Absolute maximum ratings.

Supply voltage (Vpp)- - - - - = « = = ~ - - - +17 v

Reference input voltage (Vpgp)- - - - - - - - #2565V

Digital input voltage (Vyy) - - - - - ~ - - - Vpp to ground
Qutput voltage (Voyr) - - = - - = - - ~ - - - —?00 m¥ to Vpp
Lead temperature {soldering, 60 seconds)- - - 300:C .
Storage temperature - - - - - - - - - « - - - -65 to *+150 C
Junction temperature (Ty) - - - - - - - - - - 175°C .
Maximum power dissipation - - - - - - - - - - 450 mW up to 75°C
Derating factor above 75°C- - - - - - - - - - 6 mW/°C

1.4 Recommended operating conditions.

Supply voltage- - -« -« - - - - - - - - - - - - +t15 v 1/
Reference voltage range - - - - - - - - - - - -10 V to *10 V 2/
Output compliance voltage - - - - - - « - - - 0oV 3/ -
Ambient operating temperature range - - - - - -55°% to +125°C

I7 Linearity is guaranteed only at Vppy = *15 V. Linearity will degrade at lower
supply voltages.

2/ Linearity is guaranteed only at VRgr = *10 V. Linearity errors become more

apparent as the magnitude of Vppr is decreased toward 0 V.

3/ A1l linearity testing is done at Igyyy using the internal feedback resistor
with IgyT2 grounded.

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

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.5 Power and thermal characteristics.

Maximum allowable Maximum Maximum

Package Case outline power dissipation 8J.¢ 83-A
16-lead dual-in-line E 400 mW at Tp = 125°C 35°C/W  120°C/W
18-1ead dual-in-line 4 400 mW at Tp = 125°C 35°C/W 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 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, 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 precedence. 1In the event of a conflict between the text of this
specification and the references cited herein (except for associated detai)
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 MIC-M-385I0, and as specified herein.

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

3.2.1 Terminal connections. The terminal connections shall be as specified on
figure 1.

3.2.2 Schematic circuit. The schematic circuit shall be submitted to the
preparing activity prior to inclusion of manufacturer's device in this specification
and shall be submitted to the qualifying activity and agent activity (DESC-ECS) as a
prerequisite for qualification. Al1 qualified manufacturer's schematics shall be
maintained by the agent activity and will be available upon request. The schematic
circuit shall be as specified on figure 2.

3.2.3 Case outlines. The case outlines shall be as specified in 1.2.3 herein.

3.2.4 Functional diagram and CMOS switch schematic. The functional diagram and
CMO0S switch schematic shall be as specified on figure 3.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MITM=IBSTI0 (see 6.5).
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3.4 Electrical performance characteristics. The electrical performance characteristics of table I
apply over the full recommended ambient operating temperature range, unless otherwise specified.
Also, IOUTL and IOUT2 are at actual ground or virtual ground. (See figure 3.) The R-2R resistor
network has Johnson or thermal noise. Noise at the device under test {DUT) outut is related to the
noise resistance value according to en = , [TACTRN(BW]T.

Where;
K = Boltzmann's constant (1.38 x 10-23 joules per kelvin).
T = Absolute temperature (in kelvin).
Rn = RoRf/(Ro*Rf} changes with Ro and the digital code word.
BW = Bandwidth (in hertz).
TABLE 1. Electrical performance characteristics.
T . | I Tonditions ] [ Timits T
{ Characteristic iSymbol {{See 3.4 and figure 6; all digital inputs |Device TMin 1Wax 1Unit
) | ] at VDD = *15 V; VREF = +10 Vv, | type | | |
} E } unless otherwise specified) } } } }
T [ | R R | | | !
[Supply curreat from |Ipp [Vig =0V, 25°C < Ty < 125°C | 01-04 |--- 100 | kA
I Vpp [ | and | 05-07 }--- 2.0 | mA
| | IVig = Vpp | ! ! |
( ! | . T ] ]
| [ | Tp = -55°C | AN [--~ 12,5 } mA
[ | I | | |
! | T R . T 1 ) 1
I I [V = 0.8 V, 25°C < Tp < 125°C | A1l |- J2.0 | mA
| | | and | | | |
I ! [Vig = 2.4 V R I r | |
| | | Ty = -55°C | AN f--- 2.5 { mA
| | | | | !
T | | | I I T
|Reference input e iy = Voo VRer = *10 V | A1l 0.5 2.0 | mA
| current | | VRer = =10V | A1l |-2.0 |-0.5 { mA
[ ] | ! ! |
T I [ ] [ [
[Digital input 1L Vi =0V | 01-04 ]-1.0 |1.0 | uA
| Teakage current | | ] ] ] ]
[ I I T I | |
} ‘ }VIL =0.8Vand Vi =0V | 05-07 [-200 |1.0 : uA
| | |
| I | ] T I T
} }IIH ;VIH = Vpp { 01-04 }-1.0 [1.0 } uA
|
| | i | I | i
f [ [Viy = 2.4 V and Viy = Vpp | 05-07 |-1.0 {100 { uh
{ | [ | |
T ] T [ | T {
|Zero-scale current |Izg Vi = 0.8 v Measured at Igyrt) [ 01-03 |-100 |100 | nA
f [ | ] 04,07 J-50 )50 | nA
| | | | 05,06 1-100 [100 | nA
I | | | | | |
! T T ! T I
I IIzs'  IVig = 2.4 V Measured at IgyTy } 01-03 ]-100 |100 | nA
I | | 1 04,07 |-50 150 | nA
| { { , 05,06 :-100 {100 } nA
I
= | o i |
Full-scale error *dyrs IViH = Voo VREF = *10 V 01 -1.5 {1.5 |%VFS
| 1 | | 02,05 1-1.0 [1.0 |2VFS
| | | | 03,04 [-0.4 10.4 1|%VFS
| ] ] ] 06,07 ]-0.4 ]0.4 |2VFS
[ | [ | | |
| o o T s
| |-dvrs V14 = Vpp VRer = 10 V 0 -1. .
j ] o | 02,05 1-1.0 J1.0 )%VFs
[ | | | 03,04 |-0.4 ]10.4 |2VFS
! | | | 06,07 [-0.4 10.4 |%VFS
| I I 1 | l
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TABLE I. Electrical performance characteristics - Continued.

I | I Conditions Limits T
|  Characteristic |Symbol [(See 3.4 and figure 6; all digital inputs IDevice [M1n TMax IUn1t |
! | | at Vpp = *15 V; VRgr = +10 V, | type | | |
: : : unless otherwise specified) { { { I {
T ] ] T T | i T
[Full-scale error ldyps/dtiChange in +dyrg from 25°C to 125°C i A1 |-10 110 | ppm_ |
| drift | land from 25°C to -55°C. | | | IVFS/°c|
\ \ \ | | l ( l
T I [ T T T I T
|Power supply |+PSS, [Change in *dypg from Vpp at 15 V to | 01-04 |-130 1130 | ppm |
| sensitivity at |-PSS  |Vpp at 16 V and 14 V, respectively. | ] | IVFS/V |
| full scale from Vppl | | 05-07 {-20 |20 | ppm |
! | | | | | VFS/V |
I ] I ! T T T
{Linearity error | LE [Viy=Vpp, YiL=0V 1Y) | o1 ({-0.2 (0.2 ({%VFS |
| (end-point)} | | | | | |
| | | T [ I T
1 | ] | 02,03, 1-.05 1.05 1%VFS |
| \ ! | 05,06 | | | !
| | | | | | ( {
| | | T T I [ T
| | | | 04,07 |[-.012].012 |3VFS |
! | | | | | | |
I ] I T T [ ] T
[Major carry errors | MCE [Vypy = Vpp, VL =0V [ 01 [-0.4 [0.4 [%VFS |
| (differential | [The difference between adjacent codes at | | ! | |
1 linearity) | 1all major transitions T 1 { ! T
| | [(i.e., 01111111 to 10000000) | 02,03, |-0.1 |0.1 [%VFS |
| | | | 05,06 | | ] }
| | ] | | | | |
| | | T T ] i T
} |I I } 04,07 l| .025{ .025 {%VFS I|
[ | ] T T I ! T
|Feadthrough error I FTE |V =0V; | 01-04 [--- [10 |mVpp |
| | |VRer = 20 Vpp at 100 kHz; group D only. | | | | i
| | ITp = 25°C. T I | i T
| | |See figure 7 | 05-07 |--- 125 |mVpp |
| | | ] ) ! | ]
T I [ I T I | T
|Qutput current ltsiy  |A11 inputs switched simultaneously, Tow to | ANl J--- |1 lus |
| settling time | [high and high to Tow. Tp = 25°C. | | ] | i
| (to 1/2 LSB) | |See figure 8. 2/ T T [ I T
] Ity | AT - 11 lus |
| ! l ! | | ! |
I T ] ] \ ) T
{Output capacitance | Cp IA11 digital inputs Co at IguTl | 01-04 |--- 1200 1 pF |
I | lat Vpp. Tp = 25°C. | 05-07 f--- 1300 | pF |
] ] | See figure 9 f [ | | t
| | | T [ [ | T
| ! I Co at Igyut2 | 01-04 ]--- | 75 1 pF |
| i | | 05-07 |--- 1100 | pF |
| I | i | | I |
] | [ [ i I | T
! { |A11 digital inputs Cq at Iqum | 01-04 |--- 175 | pF |
i | lat 0 V. Tp = 25°C. | 05-07 |--- 1100 | pF ]
! | |See figure 9. | | | | ]
| | } | T [ | T
| | | Co at IouT? | 01-04 |[--- (200 | pF |
| L o7 1 o [
i
1/ TLinearity 1s specified to be within 172 13B. Thus gn‘g—BWt device with a 10 V reference must
have end-point linearity to within 1/2 of (100%VFS/2°%) = 0.195 ZVFS or 0.2 %VFS.
2/ For each device type, output current settling time is the duration from the digital input

transition until the output for a 10 V analog input transition is within 1/2 LSB of final value.
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3.5 Electrical test requirements. The electrical test requirements for each
device Class shall be the subgroups specified in table II. The electrical tests for
each subgroup are described in table III.

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

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

3.6.2 Correctness of indexing and markings. A1l devices shall be subjected to the

final electrical tests specified in table II after part marking to verify that they
are correctly indexed and jdentified by part number. Optionally, an approved
electrical test may be devised especially for this requirement.

3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 80 (see MIL-M-38510, appendix E).

TABLE II. Electrical test requirements.

| for group D periodic inspection

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

t 1 SUBgroups (5e€& table [I1] r
| MIL-STD-883 test requirement T Class S T Class B [
{ | devices : devices {

|
[Tnterim electrical parameters [ 1 | 1 |
| (method 5004) | | |
TFinal electrical test parameters T 1*,2,3 T 1*,2,3 |
| (wethod 5004) | | |
[Group A test requirements i 1,2,3,7,8,12 ] 1,2,3,7,8,12 ]
| (method 5005) | | !
TGroup C end-point and group B, class 11,2,3, and [T and tabTe IV |
| S, electrical parameters ftable IV delta |delta limits |
| {method 5005) [1imits ! !
TAdditional electrical subgroup I N7k T - T
{ for group C periodic inspection 1 = }
[Group D end-point electrical I 1,2,3 T I [
| parameters (method 5005) | | |
TRdditional electrical subgroup [ N/A } - {

!

| | |

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance with WIT-W-I85T0 and methods 5005 and 5007, as applicable, of
MIL-STD-883, except as modified herein.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shall be conducted on all devices prior to qualification and quality conformance
inspection. The following additional criteria shall apply:

a. Burn-in tests (method 1015 of MIL-STD-883).

{1} Class S devices - Dynamic tests (test condition D or E) using the
circuit shown on figure 4; test duration shall be 240 hours
minimum. Static tests (test condition A) using the circuit shown
on figure 5; test duration shall be 48 hours minimum.

(2) GClass B devices - Test condition A using the circuit shown on
figure 5; or test condition D using the circuit shown on figure 4.

b. Interim and final electrical test parameters shall be as specified in
table I[I, except interim electrical parameters test prior to burn-in is
optional at the discretion of the manufacturer.
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Device type 01 Device types 02 and 05
Case E Case E
—] ®
Touti [1] 16 |[ReeepBACK Toumi [T] ® 6] RFEEDBACK
Tout2 [2] 15| VReF Tout2 [2 78] Veer
GND Bj 14] vy, GND[3 [14] Vpp
BIT 1(MSB)[4] B BIT1(MSB)[4] 3] BIT10(LSB)
BiT 2 (5] 12] N BIT2[5] 12] BIT 9
BIT3 [6 | 1] 81T 8 (LSB) BI1T3 (6] [11] BIT 8
(7] 0] 817 7 BiT 4 [7] (10l 81T 7
BITA4 8175 [B] SaiT 6
8175 [8] - Je]eiTe
16 lead 16 lead
dual-in-line dual-in-line
(top view) (top view)

Device types 03, 04, 06, and 07

Case V
Touti[1]e 18] RFEEDBACK
Touta[2] %VREF
GND (3] 16] Vpp
BIT I (MsB) L4 [15] 81T 12 (LSB)
1T 2 [5] | 14] BIT 11
BIT 3 [6] [13] 81T 10
BIT 4 [7] 12) BIT 9
BITS[8] 1] BIT 8
BIT6([9] 0] BIT 7
18 Tead
dual-in-line
(top view)

FIGURE 1. Terminal connections.
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20K 20K
S—N
OIgyT2
. olouT!
IIOK
RrFEEDBACK

Digital Inputs
(DTL/TTL/CMOS COMPATIBLE)

FIGURE 2. Schematic circuit.
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A”,ﬁ,';?,? 10.0IV R=I0K 5.01V R=I0K 2.5V R=I0K 1,26V R=I0K 0,02V
0.5 mA 0.25mA | 0.125mA | 0.0625m
2R ‘ 2R | 2R 2R 2R 2R
20K 20K 20K 20K 20K 20K
1omv iomy omv 1I0mvV
SWITCHES o Ron RoN Ron RoN TERMINATION
ON 0
20081 © 404 : T 80§l | 602 dl 64080 |
! I i bl ,L_T
: ; R G A I
DIGITAL , : 1 S?——-:
INPUTS
Y2 giTid I ;éena dairs OmiTa  OBITN
(MSB) (LSB)
.2 ____ _ 9RreepBack
Eo=-I gyt R FEEDBACK
WHERE
r AP " Ioyuri. DIGITAL . 10.01-0.01
1024 10 KS§2
§ TO LADDER
4 F{ 6
DTL/T 0 ] e o FJ
TL/TTL/CMOS
5 7
INPUT L4Ei

Tout

FIGURE 3. Functional diagram and CMOS switch schemat
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Iouti RFDBK j—————ouov
5 E lout2 VREF
GND Voo b—aA—0i5V

VIN BIT | 1K SL
BIT2

BIT3 BITN|—,

BIT4 BIT?7 j
BIT5 BITS6

NOTES:

1. The measured value of the resistor shall not
exceed + 5% of its branded value due to use,
heat or age.

2.V 0 3 V square wave,

=0t
IN o5 <f<10H

FIGURE 4. Test circuit for the dynamic burn-in and operating life tests.

Tout1 RFDBK ————o1ov
5 E Tout2 VREF

| GND VDD 15V

BIT I KLU

BIT 2

BIT 3 BIT N

BIT 4 BIT 7

BITS BIT 6

NOTE:
1. The measured value of the resistor shall not

exceed + 5% of its branded value due to use,
heat or age.

FIGURE 5. Test circuit for the burn-in (steady state power) and life tests.




MIL-M-38510/127A

©§3593 21301s Joj 3indALd 3S3)

I RELUIE

“X04U3 A1L4BBULL T(0°0 SISNeD S4A O UD 4043 335440 §0 I{OAL({Llw UQ /¢

*(-fpe) 0I) 3noy3im 40-gg au3 pue (-Cpe) 0Ip y11m 50-40 Pu® 96141 *S5141 @43 apn|auL
sdwe do 9)qe3dIdde ‘gyg 31q Zy ® yItM Adeandoe judweunsesw L:gl 404 A O 03 of 3s5nu

4 »:o_ pue L h:oH dULS J0du2 AjLaedui| o3 sppe {4y mHH 4 cH>v J40J4J4d 395440 due dQ /1 :SILON
(7 Li @ @ It mmv i
. ©____opoeeel _____
| g, ANSI- as1 osW |
_ _ g 1
l citetfrrjot|6ig iL {9 [S{¥
62 _ — I
o < e NPDOHNNW |
L &J /2 < I
_ NHOML3N HOLIMS SOWD J
| 89 e 3 ¥30av] ¥2 -V _
| ‘ > | T |
<] AGI- { Agl o . 1 b AAN ag e +
i AN FEAN 107 NI EnC
_ 19 A66Y ) _
4 10 T +H 171
<380 %01 a en—T—en
{ o , ]
_ f K € _
* AGl4+ o Luw _
— g AAN———
or oY A
] \o__zo_+ v VeIl AE  y [ASIH]])
[ v 1ZA _
_ X001 €3 !
| A H _
| - o I
| 6 sz[ v 1
| A 22 lﬁ |
|
_ W VvV (AIND3 ¥O 9g1! JVQ) ve |
i %I0F %I0F =1
| SIS e 43LY¥IANOD Vv/Q I3Y 1lig 9l T B2
‘ Omi ~ { !
L

i0



MIl.-M~38510/127A

+15Vv

VREF oVouT

20 Vpp
@

100 KHz GND

MSB

1/ Op amp bandwidth shall be 10 MHz min.

FIGURE 7. Test circuit for feedthru error.
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——  —l10V (ADJUSTABLE)
+15Y r————o\ﬂv—a
Voo .
OUT| S
VREF RFDB;\ |
g’zj 100
10V D.U.T. fﬁfj o SCOPE
| p By ) il
Loutz

Measure the propagation delay from the 50% point of the digital input
transition until the output settles to within 1/2 LSB of final value.

t
SLH
1. With vIN = VIH’ and SW1 at -10 V, adjust -10 V supply for OV at IOUTI.

2. Switch VIN with pulse train. Measure t
output settling to within 1/2 LSB.

SLH from rise of VIN to

Lo
1. Set SW1 to ground.
2. Switch VIN with pulse train. Measure tSHL from fall of VIN

to output settling to within 1/2 LSB.

FIGURE 8. Test circuit for settling time.

12



MIL-M-38510/127A

15V
T N.C.
T
OUT! SW2
N.C.—Vrer Voo  Repek N K
D.U.T. 4 [
GND | |SCOPE
Vop YI; /IOUTZ A
l MSB LSB —a VA
SWi

Calculate Co from Co = 159 (VA/V0)2-1) - Co'
where Co' is the fixture capacitance without the DUT.

FIGURE 9. Test circuit for output capacitance.

13
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c. The percent defective allowable (PDA) for class S and class B devices
shall be as specified in MIL-M-38510, based on failures from group A,
subgroup 1 test after cooldown as the 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 PDA. [If interim electrical
paraneter 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 lot shall be used to determine the
percent defective for that lot, and the 1ot 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, B, C, and D inspections (see 4.4.1
through 4.4.4).

4.4 Quality conformance inspection. Quality conformance 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, B, C, and D inspections (see
4.4.1 through 4.4.4).

4.4.1 Group A inspection. Group A inspection shall be in accordance with table 1
of method 5005 of MIL-STD-883 and as follows:

a. Tests shall be as specified in table II herein.
b. Subgroups 4, 5, 6, 9, 10, and 11 shall be omitted.

Cc. Subgroup 12 shall be added to group A inspection as specified in table
III herein. The lot tolerance percent defective (LTPD) for subgroup 12
shall be 10 for all classes.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table
I1 of method 5005 of MIL-STD-883 and as follows:

a. Electrical parameters shall be as specified in table II herein. For
class S devices, delta limits shall apply only to subgroup 5 of group B
inspection.

b. Steady state 1ife test for class S devices shall be in accordance with
table 11a of method 5005 of MIL-STD-883, using the circuit shown on
figure 4. If the alternate burn-in conditions are used, the circuit

-

shown on figure 5 shall be used.

TABLE IV. Group C delta limits Ty = 25°C.

T I Device type | |
| Parameter T01,02,03,05,06 T 04,07 [ Unitl
| ! ] i |
I [ | | |
| IZS | £50 | £25 i nA |
| ! | | |
T I | I [
|+dVFS’ -dyFs | £0.25 | 0,25 F3VFS |
| | | | |

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
IIT of method 5005 of MIL-STD-883 and as follows:

2. End-point electrical parameters shall be as specified in table II

herein. Delta limits shall apply only to subgroup 1 of group C
inspection for class B devices.
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b. Steady state life test (method 1005 of MIL-STD-883) conditions:

(1) Test condition A using the circuit shown on figure 5; or test
condition D using the circuit shown on figure 4.

{(2) Tp = 125°C minimum.

(3) Test duration: 1,000 hours, except as permitted by appendix B of
MIL-M-38510 and method 1005 of MIL-STD-883.

4.4.4 Group D inspection. Group D inspection shall be in accordance with
table IV of metho of MIL-STD-883 and as follows:

a. End-point electrical parameters shall be as specified in table II
herein. This group shall be measured gnly for initial qualification,
and thereafter for group D tests at 25 C.

4.5 Methods of inspection. Methods of inspection shall be as specified in the
appropriate tabTes. ETectrical tests circuits as prescribed herein or in the
referenced test methods of MIL-STD-883 shall be acceptable. Other test circuits
shall require the 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. Currents given are conventional current 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 Tife or burn-in test condition, they
shall be cooled to within 10 C of their power stable condition prior to removal of
the bias.

5. PACKAGING

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

6. NOTES

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

6.2 Ordering data. The contract or purchase order should specify the following:

a. Complete part number (see 1.2).

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

c. 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 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.
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6.3 Abbr

MIL-M-38510/127A

Requirements for product assurance options.

Requirements for special carriers, lead lengths, or lead forming, if
apﬂlicqb1e. These requirements shall not affect the part number. Unless
otherwise specified, these requirements will not apply to direct purchase
by or direct shipment to the Government.

Requirements for "JAN" marking.

eviations, symbols, and definitions. The abbreviations, symbols, and

definitions
BIT
BIT
BIT
CMOS

tdyg

-dyr

dyfrs

FTE

GND

Inp
Tout

Loyt

IReF
Izs
Izs

LE

used herein are defined in MIL-M=38510, MIL-STD-1331, and as follows:
1 - - - -~ - - - - - Most significant bit = full scale /2.

2 - - 2nd most significant bit = full scale /4.

i
i
i
1)
I
1
¥
i

N - = = = = - - e e o Least significant bit for an N-bit converter.

B T T T Complementary metal oxide semiconductor.

§ - - - =~ - - - - - - Full-scale error between the DUT output voltage
(TouTt * Rf) with Vpgp = *10 V and a precision
reference D/A. The reference D/A is assumed ideal
and all error is charged against the DUT.

§ = - -~ = e - - - - Same as *dypg except Vppp = -10 V.
Jdt - - - - - - - o - VFS grift with temperature expressed in ppm of
VFS/ C.

R Feedthrough error is input to output coupling when
all of the bit switches are in the off state.

R Ground zero voltage potential.

I Current supplied to the Vyy terminal of the DUT
for a given supply voltage (usually +15 V).

I - - - = - - - - - - Sum of all R-2R Tladder currents going through
Viy commanded switches.

A T Sum of all R-2R ladder currents going through
Vi_ commanded switches.

e Current supplied to the Vpgp terminal of the DUT
with terminals I0UT1 and IOUT2 grounded.

B Zero offset current through the IOUT1l terminal
with Vi applied to all bit inputs.

S Zero offset current through the IOUT2 terminal
with Vyy applied to all bit inputs.

R T Bit linearity error is the deviation between the
output voltage and a point on a straight line
passing through the zero to full scale end points
for any digital input code. It can be expressed
in mV for a 10 V input reference or in %VFS.
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LSB - - - - - - - - - - - Least significant bit = full scale /2expN.

MCE - Major carry error is the differential Tinearity

error at each of the major code transitions (i.e.,
from 11110000 to 11110111).

MSB - - - - - - - - - - - Most significant digital input bit.

+PSS- Change in full-scale output level for a change in
power supply voltage expressed in ppm VFS/V. +PSS

is for a positive one volt change.

i
i
i
t
i
i
'
1
1
i

-PSS- - - - - - - e e - Same as *PSS except -PSS is for a negative one
volt change.

Rf- - - -« = - - - - -« - - Feedback resistor for an external op amp.

Vop - - - - - - - - - - - Positive supply voltage {usually *15 V).

Vig = = = = = = = = = - - Digital high state input voltage.

Vi, - - - -------- Digital low state input voltage.

VREpF- - - - - - - - - - - Analog reference input voltage.

6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.

Unless otherwise specified, microcircuits acquired for Government Togistic 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 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the listed 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-device Generic-industry
type type
01 7523
02 7520
03 7521
04 7541
05 1020
06 1220
07 1218
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6.6 Handling. MOS devices must be handled with certain precautions to avoid
damage due to accumulation of static charge. Input protection devices have been
designed in the chip to minimize the effect of this static buiid-up. However, the
following handling practices are recommended:

Devices should be handled on benches with conductive and grounded surfaces.

Maintain relative humidity above 50 percent, if practical.

Unused logic inputs should be connected to logic high or logic low but not

a.
b. Ground test equipment and tools.
c. Do not handle devices by the leads.
d. Store devices in conductive foam or carriers.
e. Avoid use of plastic, rubber, or silk in MOS areas.
f.
g.
left open.
h.

Disconnect all low impedance equipment and input signals from the device
before switching off dc power supplies.

Switch off power supplies bafore inserting or removing devices from
circuits.

6.7 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.

Custodian:
Army - ER
Navy - EC
Air Force - 17

Review activities:
Army - AR, MI
Navy - 0S, SH
Air Force - 11, 19, 85, 99
DLA - ES

User activities:
Army - SH™
Navy - AS, CG, MC

Civil Agencies Coordinating Activities:
NASA - NA
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