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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 Ty = 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
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 = , [TAKTRN{BHIT-

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.
8W = Bandwidth (in hertz).
TABLE 1. Electrical performance characteristics.
I ] T Conditions ] [ Cimits |
{  Characteristic iSymbol 1{See 3.4 and fiqure 6; all digital inputs )Device TMin WMax |Unit
) | ] at VDD = *15 V; VREF = +10 Vv, | type | | |
} E } unless otherwise specified) } } } }
T [ | . . | | | !
[Supply current from |[Ipp Vi =0 v, 25C < Ty <125°¢C | 01-04 |--- 100 | kA
I Vpp [ | ““and | 05-07 |--- [2.0 | mA
| | IVIH = Vpp | ! | |
[ | | . ] | [
| | I Tp = -55°C | AN f--- 125 | mA
[ | | | | | |
! | 1] . . 1 1 ) |
[ | Vi = 0.8V, 25°C < Tp < 125°C | A1l - 2.0 | mA
| | |  and | | | |
| | [Vig = 2.4 V R | [ | |
: | | Ty = -55°C I AN {——— 12.5 { mA
| | | !
T | | | I I i
|Reference input lger Vi = Voo VRer = *10 v | A1 0.5 2.0 | mA
| current | | VRer = -10 V | AN ;-2.0 1-0.5 { mA
| ] | ! |
T I [ ] [ [
IDigital input ;L v =0V | 01-04 1-1.0 1.0 | A
| Teakage current | | ] ] ] ]
| | I I I | |
ll | l|V1L =0.8Vand Vit =0V | 05-07 [-200 j1.0 || uA
| | | !
| T | ] T ] T
} }IIH ;VIH = Vpp { 01-04 }-1.0 [1.0 } uA
!
| | | I I | i
f [ [¥py = 2.4 V and Viy = Vpp | 05-07 {-—1.0 {100 { uA
{ | | |
T ] T 1 | 1 {
|Zero-scale current  |Izs  IVy = 0.8V Measured at Igyt] | 01-03 [-100 |100 | nA
f [ [ ] 04,07 J-50 )50 | nA
| | | | 05,06 1-100 |100 ‘ nA
I | | | | |
| T T ! 1 I
[ [Izs'  IVig = 2.4 V Measured at Igyto | 01-03 |-100 1100 | nA
| | | | 04,07 [-50 150 | nA
| | { ; 05,06 }-100 {100 = nA
| [
e lvaves | | o1 1ens (15 |
Full-scale error [*dyrs IViH = Vpp VREF = *10 V 01 -1.5 {1.5 [|%VFS
| 1 | | 02,05 [-1.0 [1.0 |2VFS
| i | | 03,04 [-0.4 10.4 |%VFS
| ] | ; 06,07 {-0.4 }0.4 }%VFS
[ | [
| 1 l } 1 { 5 {1 5 {%VFS
| |-dyFs [Viy = Vpp VREF = -10 V 0 -1. .
! ! | . ) 02,05 )-1.0 J1.0 J%VFS
| ] | | 03,04 1[-0.4 |10.4 |2VFS
| | | | 06,07 [-0.4 {0.4 |%VFS
| | | | l
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have end-point linearity to within 1/2 of (100%VFS/29)

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.

TABLE I. Electrical performance characteristics - Continued.
I | I Conditions T [ Dimits | T
|  Characteristic |Symbol |(See 3.4 and figure 6; all digital inputs |Device TWMin [Max IUmt |
| | | at Vpp = *15 V; VRgF = +10 V, | type | | |
: II : unless otherwise specified) { | { I {
|

] T T - - T T l T
[Full-scale error ldyrs/dtiChange in *dyrg from 25°C to 125°C I A1 ]-10 (10 | ppm_ |
| drift | land from 25°C to -55°C. | | | IVFS/°C|
\ \ { | | l ( (
T I T T T T I T
|Power supply 1+PSS, [Change in *dyps 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 |
] ] ] ! T T T
{Linearity error | LE IViy = Vpp, VL =0 V 194 I 01 ({-0.2 (0.2 {zvFS |
| (end-point) | | | | | |
| | | T [ [ T
1 | ] | 02,03, 1-.05 1.05 1%VFS |
| | | | 05,06 | | | !
| | | | | [ ( {
| | | I I I I T
| | | | 04,07 1-.012].012 |%VFS |
! | | | | ! | |
] ! I T T [ ] T
IMajor carry errors | MCE [Vpy = Vpp, YL =0 V [ 01 [(-0.4 [0.4 [2VFS |
| (differential | IThe d1fference between adjacent codes at | | ! | |
1 linearity) | lall major transitions T ! { { T
| | [(i.e., 01111111 to 10000000) | 02,03, 1-0.1 10.1 [2VFS |
| | | | 05,06 | | ] }
| | ] | | | | |
| | | T | ] i T
| i | | 04,07 ]-.025|.025 |%VFS |
| | | | ! | | |
{ | T T ] I T T
IFeedthrough error | FTE [Vy =0 V; | 01-04 [--- [10 [mVpp |
| | |Vegr = 20 Vpp at 100 kHz; group D only. | ] | | i
I | ITp = 25°C. | T I | T
| ! |See figure 7 | 05-07 |--- |25 |mVpp |
| ] | | ) ! | ]
| I [ ] T I | T
|0utput current Ity  IA11 inputs switched simu]taneously, Towto | AN f--- |1 Jus |
| settling time | [high and high to Tow. = 25°C. | ] | | i
| (to 1/2 LSB) [ |See figure 8. 2/ T T [ | T
] ltsy | AT - 11 lus |
| J | ! | | ! |
T T T ] ] \ ) 1
{Output capacitance | Co  |A11 digital inputs Co at IguT1 | 01-04 |--- 200 | pF |
[ | lat Vpp. Tp = 25°C. | 05-07 |--- 1300 1 pF |
] ] |See figure 9. | [ | { {
| | | I [ [ I T
| ! I Co at Igyto | 01-04 J--- |75 [ pF |
| | | | 05-07 |--- 1100 | pF |
| I | i | | | |
] | T [ | I [ T
! { [A11 digital inputs Gy at Iqum | 01-04 |--- ] 75 | pF |
[ | lat 0 V. Tp = 25°C. | 05-07 |--- {100 | pF |
| | |See figure 9. | | | | |
| ] } | | [ [ T
| | [ Co at IpyuT? | 01-04 [--- (200 | pF |
{ lI : : 05-07 Il--— 1300 = pF |

| i
4/ “Linearity is specified to be within 172 L3B. §" 8-b1t device with a 10 V reference must

= 0.195 ZVFS or 0.2 %VFS.
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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 IT 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 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.

t 1 SUBYFoUps ($e6 tabTe TTT)

| MIL-STD-883 test requirement T Class S T " Class B

: | devices : devices
i

[Interim electrical parameters [ 1 | I

| (method 5004) | |

TFinal electrical test parameters T 1%,2.3 T 1*,2,3

]

1,2,3,7,8,12 T 1,2,3,7,8,12
|

.3, and TT and tabTe IV

| (method 5004)
JGroup A test requirements T
| (method 5005) |
TGroup C end-point and group B, class 11,2
| S, electrical parameters ftable IV delta delta limits
| (method 5005) [Timits
TAdditional eTectrical subgroup I N7k T ---
} for group C periodic inspection 1 |

I

|

T

|

| |

1,2,3 T 1
|
7K T

[Group D end-point eTectrical

| parameters {method 5005)
TAdditionaTl electrical subgroup

| for group D periodic inspection

- ——_———— e — o —— ]

*PDA applies to subgroup 1 (see 4.2c).
4. QUALITY ASSURANCE PROVISIONS
4.1 Sampling and inspection. Sampling and inspection procedures shall be in

accordance with MIL-M-3I85T0 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) Class 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
tablte II, 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] %RFEEDBACK Toumi 1] ® 6] RFEEDBACK
Tout2 [2] 5] VRer Tout2 [2 73] Vrer
oo [3] 14] vpp GND [3 74 Vpp
BIT 1({MSB) [4 ] [13) ne BIT1(MSB)[4 (3] BITI1I0(LSB)
Bi1T 2 (5] 2] NC BIT2[5] 12] BIT 9
B1T3 [6 ] [11] 817 8 (LSB) 8173 [6] 11} BIT 8
BiTa [T 0] BIT 7 BIT4[7] [0lgiT 7
. BITS [B 3
8175 [8 EREIRC = -2l8iT s
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] %Vm—:r
6NOD [3] 16] Vpp
aum(mss)[@j | 15] 81T 12 (LSB)
1T 2 [5] 14] BIT 11
BIT 3 [6] (73] B1T 10
BIT 4 [7] [12) BIT 9
BITS [8] 1] BIT 8
BIT6[9] 10l BIT 7
18 lead
dual-in-Tline
(top view)

FIGURE 1. Terminal connections.
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20K 20K

OlpyT2

i | | |
| ! | |
| | | !
f — olouTi
: | , | IIOK o
FEEDBACK
b 6 4 b
BITI BIT2 BIT3 BITN (LSB)
(MSB)

Digital Inputs
(DTL/TTL/CMOS COMPATIBLE)

FIGURE 2. Schematic circuit.
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Ar‘:ﬁ'ﬁ%? 10.01V R=|0K 5,01V R=I0K 2,51V R=I0K .26V R=I0K 0,02V

0.5 mA 0.25mA | 0.125mA | 0.0625m
2R ‘ 2R ‘ 2R * 2R 2R
20K 20K 20K 20K 20K
lomv lomv 1omvV 10mV
SWITCHES p n Ron Ron RoN RoON
200§ © 408gl o 80Q : TIGOQ. | Ts4oﬂ ! T
I 1 T | | I'¢
: ] I [ |
DIGITAL , t 4 Sy——-:
INPUTS
=2 giTid * ;éena SBT3 $8H4 OBITN
(MSB) (LSB)
2 " oRreepsack
Eo=-Igyr, R FEEDBACK
WHERE
op aMP C Iguri. VDIGITAL . 10.01-0.01
1024 10 k82
ﬁ.ro LADDER
r{ 6
—{s o FJ
DTL/TTL/CMOS L{ .
INPUT

Tout2e Touti

FIGURE 3. Functional diagram and CMOS switch schematic.
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IouTi RFDBK j—————o 0V
Iout2 VREF

GND Voo }—aA—0 15V

VIN BIT | 1K QL
BIT2
BIT3 BITN|—
BIT4 BIT7
BIT5 BITS6
NOTES:

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

0 to 3 V square wave,
@5 < f <10 Hz

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

Tout: RepBk ————o10v
%; {EE Tout2 VREF

| GND VDD 15V

BIT I KLU

BIT 2

BIT 3 BIT N

BIT 4 BIT 7

BIT 5 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.




0l

| 30
+1sv (0 ’ 3
R R I6 BIT REF D/A CONVERTER
: Ea {DAC 1136 OR EQUIV)
| J-_ C2_~
— .2 - v'
15V ‘ (ga 2

3K
c3 lIOOK

v2
A
wisv| A sk fUTOA 'OKO?L

» @ + D.U.T. oo
v ! T R- 2R qp K2 3t s
REF& L 2R LADDER € L] A

CMOS SWITCH NETWORK

ov @ Y| ¥ u
ll /% Touta _;37 co
\ . 4(s5]el 7] 8]9ji0] 11]12]13 . |
| Ms8 LS8 —-i5v ‘&B ‘
_________ ol 2 e e __ZI8Vv.__ 2
0|0|¥|6|6® @6
7 [ GB@ 17 20

NOTES: 1/ Op amp offset error (Vm + IIB RF) adds to linearity error since IOUT 1 and IOUT 2

must go to O V. For 10:1 measurement accuracy with a 12 bit DAC, acceptable op amps
include the LF155, LF156 and OP-05 with V10 {adj.) and the OP-07 without VIO {adj.).

2/ One millivolt of offset error on 10 VFS causes 0.01% Tinearity error.

FIGURE 6. Test circuit for static tests.

Y/2L/0198€-H-TIH



MIl.-M-38510/127A

+15Vv

VREF

Vout
20 Vpp -0
@

100 KHz GND

MSB

1/ Op amp bandwidth shall be 10 MHz min.

FIGURE 7. Test circuit for feedthru error.

11
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——  —10V (ADJUSTABLE)
+15V }'_—\?.“i'
Voo .
ouUTI .
VREF RFDBK\ |
X’Z; 100
+10V D.U.T. ‘ZLS I jcopE
—" Iourz

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 IOUT].

2. Switch VIN with pulse train., Measure ts from rise of VIN to
output settling to within 1/2 LSB.

LH

2
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
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+15 vV
T N.C.
VR | ~outr SW2
N.C.—{VrRer Yoo  Frpek | K
D.U.To ’_—_A I
g— GND | |scoPE
Yoo /IOUTZ &
l MSB LSB —
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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TABLE 11I.

Group A inspection for device type 01 - Continued.

Worst negative code
1

T T T T T
| Subgroup | Symol | Test | Mapter pin numbers | Energizes | _ Mesuredpin | Equation e
| | tno. T8 T 57 7 thru 1% T ZZ thru 37 T relays Wo. aTue TUNIT T |
| | | | | | i ] | 1 |
T T T I T T T T T T
| 1, | LE I 50 1+15 ¥ 110 ¥ [The DUT code word and Ref. D/A compliement shall | None 21 | £29 ] 1-0.2 10.2 {3vFs |
ITy = 28°c | I | | lcorrespond to the most positive error combination} | i | | | I I |
| | | | t lof the most significant upper four bits and all | | | | | | L B
{ { II II !I =of the lower order bits with positive errors. : [ i i | [ R T
] | 1 | I I L |
{ | T l’ T T T 1 T T TFor each input code N, calculate | S |
! sl 15 ¥ l'lo_v IStarting with the code word for test 50, | None | 21 1E30 | v |the corresponding linearity error | I R
| | Io52 | o icomplement each of the lower order bits one at | . 1 " 1E31 | * {in 9 VS [T L S R |
i | 1 83 | . 1 : la time and measure the corresponding errors. | . I 1E32 | * | LE =[1() (EA/100) - (NK + VOS)] [ L T T
] I 54 | | i | . I * 1E33 | * |Where: [ L |
i : : II IT ‘l : | i | {EA = Measured value E30 thru E48 } . { )
[ ] T T - |
[ | I 85 115V +10 V [The DUT code word and Ref. D/A complement shall |  WNone | 21 | E3s I ¥ IN = DBUT input digital code word in I L
| i | i ] lcorrespond to the most negative error combinationi { ] { | decimal form. Thug for 8 bits | T
| | I ! | lof the most significant upper four bits and all | | ] | LN = (AD27 + (A2)28 « .., + (ag)20 " | |
|l ,l I| I' II Ih)f the Yower order bits with negative errors. ; | } |l | Al, A2, ... AB are 0 or 1. | B B |
| | [ T |
| I T T T T I I T T Tk = Actual volts/count scale factor. I I I
| | | 86 1+15 ¥ [+10 ¥ {Starting with the code word for test 55, | None |21 LE3S | v | | A A |
| | I 87 1 “ | * |complement each of the Tower order bits one i . b % 1E36 | " K= (*dyrg - ¥0S)/255 | N |
| | I 58 | " | lat a time and measure the corresponding errors. | . I " 1E32 | * | *dyrs = £4/100 | T
| I 59 1 | i | . I " tE3s | * | | I R T
1 { : | i | } | ! | 1¥0S = E9/100 ll N R R
1 I [ | I I I ! i
| | | 60 [+15V [-10 V [Apply the same code combinations to the DUT and | K5 I 21 JE39 | Vv |The above equations apply except | A | |
i | | thry | | {Ref. D/A as described for tests 50 thru 59. i | { thry | 1K is computed from the negative | |
| | 1 69 | | 1 | | | E48 | Ifull scale error {-dyrg) = £5/100 | I R | |
| | | 1 { | | | i I | i | | i
i T i I I 1 ¥ 1 T 1 1 T i T T
| | MCE | 70 415V |*10 ¥ | 0111 111l { 1000 0000 1111 1111 | None | 21 | E49 | V [For each set of major carry codes F-0.3 16,4 |3vFs
| | | | i ] 1000 0000 { o111 1111 h | . [ | €50 | “ N and N*1, calculate the | T
| | [ 2 U L I | 0011 1111 | 1100 0000 . | . I * LES1 | " lassociated error in IVFS as [ I B
i | 1 | | | 0100 0000 | 1011 111} " ] . I JES2 | " jfoll H I I
i [ 2 S B | 0001 1111 | 1110 0000 . i b I * TES3 | * {MCE =f10 (EB - EA)/100 - 0.03%6] [ e
| | | { | 0010 0000 | 1101 1111 b | . [ | €54 | * |Where® | I e
| | | < T T | 0000 1111 | 1111 0000 ¢ | b [ | E55 | " [EB = Measured value ES0, ES2, I T I |
| | 1 | i ! 0001 0000 | 1110 1111 . | " I " 1ES | * | £54, etc. [ e |
| | I a1 " 1 " | 0000 0111 | 1111 1000 - | b 1 * 182 | * | I I S
| | | | | | * 1000 | * o011l - { . i | ES8 | “ |[€EA = Measured value €49, ESI, | I R |
| | [ £ T I | * 0011 | 1100 . I ° I * 1Es9 | * | 53, etc. [ L
i I | i i | * 0100 | " 1011 . | . | * J1E60 | * | [ R R
| | | 76 f 1 " | " 0001 { " 1110 h | . 1 * | €61 1 " | | I I T
| | 1 | | | * 0010 | ¢ 1101 - | - I " le62 I * | | I R |
l | [ 22 T T “ 0000 | b 33 81 - | . I " 1E63 | * | | Y I |
I | | | | * 00031 | * 1110 * | * I " JE64 | ™ | | I I
| | | | ] | | I | i | | | | ] ]
T T 7 T - T T 1
| 2 | | 78 ISame tests, terminal conditfons, and limits as for subgroup 1, tests 1 thru 77, except T, = 125%C. I { | |
‘TA = 125°¢C I |u!|ru }Heasured values are E65 to £128 and 123 to 144, % } : :
‘ ' ’ T
i T I .
1 3 | | 155 {Seme tests, terminal conditions, and 1imits as for subgroup 1, tests 1 thru 77, except Ty = -55°C and Ipp = 2.5 mA for all | i | |
ITp = -55°C | Ithru lconditions of vy and Viy. i | 1 {
| | | 231 |Measured values are 512; to £192 and 145 to 166. { | | |
l l 1 ! 1 | ] T ! |3 ) } ; ll II
1 { 1
| 7 I LE | 232 [+15 Vv |*10 V | 0000 0000 I 1111 1111 1111 111 | None | 21 1E193 | ! |For each input code N, calculate ] i 1 I
ITa = 25°C | f233 | "1 " 0000 0001 | 1111 1110 . | . I * IE194 | Ithe corresponding linearity error | | | |
i | | [ IR | 0000 0010 | 1111 110t . i . | " I * lin S¥FS. | I i |
| | | [ | 1 . | . [ | "1 ! ] I 1
| | i [ S | | - ] - [ | [ | 1 | |
| i 1 [ R 1111 1101 | 0000 0010 . | . | I I I * | LE . lO([(EA/lOO) - (NK * VOS)J) I | t |
! | [ [ I | 1111 1110 | 0000 0001 . . | ’ *  |uhere: ] ] | ]
| | | 11 =1 1111 1111 | 0000 0000 . . o " IEA = Measured value E193 | | 1 I
| | | | | | | | | | thru E448 | 1 | |
| 1 i | | |T™is subgroup checks all digital input codes. | | | ) | 1 | :
! | | i | 1 | I | IN = DUT tnput digital code word in : ll I| !
| i | { | 1 1 | | | decimal form. Thug for 8 bits |
1 \ i | 1 } : l { { nzu(;xz v {A2)26 + .. : : : |
| i | M
: : { | I i | | | | I AL, A2, ... AB are D or 1. I I ! |
| | | i | { ’ { } } Ill( : Actual volts/count scale : l‘ : i
actor.
: : : : : i | i | Ik = (*dyfg - ¥0S)/255 i | I I
| | 1 | | | | | | I +dyec™s £448/100 [ i | |
| | | i | | | | I VoS = H§3/100 | | ol
i | i { | | | | I IWorst positive error [T ¥ is";}
| | | i | I i i Iworst positive code t- LT
| | i : : ; } : IWorst negative error }7— : {%?
Il 'I : | | | 1 | | |
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TABLE II1. Group A inspection for device type 01 - Continued.

I T T Adapter pin n 1 | N 1

Subgroup | Symbol | Test | prer pin numbers | Energized | easured pin Equation j Limits unit |
: : no. Tl T { 1 { 7 thru 17 { ~Z2 thru 37 { relays % - alue ‘ nit | ! Min l Max | |

|

T T T : : — T T T 71

?ZS'C : LE ‘l 234 :Sane tests, terminal conditions, and limits as for subgroup 7, tests 232 and 23:, except Ty = 125°C. j--- 10.2 |3¥Fs |
f--- |--- {oOCT |

| [ 235 | [-0.2 l--- |2VFS |

| | | b--- f--- ocT |

I T 1 R R R 1 1 I T
Ildvrs/dt : 236 IlCalculate dyps/dt = (*dyrs at 126°C - +dypg at 25°C)/100°C from tests 103 and 26, respectively. 1-10 {10 | ppm |

! | 1¥Fs/°cl

| | ! | | | |

1 i T . 1 I T

855_ : LE } 237 }Sme tests, terminal conditions, and Vimits as for subgroup 7, tests 232 and 233, except Ty = -55C. :--- I|0.2 [2VFS |
- ¢ .-~ f---foCT |
| | 238 | 1-0.2 [--- "l9vFS |

| | | - 1--- 0T |

{ ! 1 . . . T T T T
:dvpg/dt ‘I 239 IlCalculate dypg/dt = {*dyfg at -55°C - +dypg at 25 C)/80 C from tests 180 and 26, respectively. [-10 110 | ppm |

| | IVFS/°CH

| | | | ! ! |

I 1 i 1 I I 1 1 I ! T

12 | ! FTE | 240 {Vggr = 20 Ypp at 100 kHz. All digital inputs = O V. See figure 7. I 6 1Vl Ievpp IFTE = V1 [--- {10 Imvpp |
Tp = 25°C | | | ' | i ! I | | | |
| 1 | | | | | ! ! | |

1 T 1 ! [ T T 1 T { T

| tgiy | 241 [AV) digital inputs switched simultaneously from logic low to logic high. I 6 1tl Fus ltgy=tl R D S

| | 0utput settling is to within 1/2 LSB of the rated accuracy. See figure 8. | | 1 | : | | |

| | | | | | ! | | !
T T T T | T T I T T T

| tgye | 242 |AIY digital inputs switched simultaneously from logic high to logic low. 6 1t2 |us |tgy =t2 j--= 41 s |

: | |output settling is to within 1/2 LSB of the rated accuracy. See figure 8. { | : : ll : f |

| | | | |

i I 1 1 I 1 1 1 T I T

I G | 243 {A11 digital inputs set at Vpp. V, = 100 mvpp at 1 MHz is applied thru I 6 vz lmvpp IC, = 1893/ ((Y,/V)4 - 1) - Cf' f--- 1200 | pF |

| | la 1 k& resistor to the output under test. See figure 9 | | | Ingre: | l 1 |

i i 1 | i | ¥y = The measured output. | | | |

| | I | | ! ICy' = The fixture capacitance. | I | |

| | 244 | b7 §¥3 lmvpp | l-ee 175 | pF |

| | | 1 | | | | | i |

T T I I T 1 T I I T T

[ | 245 |A)1 digital inputs set at O V. V, = 100 mVpp at 1 MHz is applied thru | 6 | va {imvpp [C, = 159\/“%/"0)2 - 1) -Gy l--- 175 | pF |

| | la 1 ka resistor to the output under test. See figure 9. ] | | Iwhere : | | | |

| | | | | | 1Yy = The measured output. ! | ] 1

| | | | i | IC;' = The fixture capacitance. ! | | |

i | 246 | 1 7 1 VvS lmvpp | f--- 1200 | pF |

| | | | | | | | ! | |

91
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Group A inspection for device types 02 and 05.
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Group A fnspection for device types 02 and 05 - Continued.
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TABLE III. Group A inspection for device types 02 and 05 ~ Continued.

I I T T A i T T - -
Subgroup Symbol | Test | dapter pin nusbers | Energized |r Measured pin | Equation {Device } Limits ‘l Unit ‘
! | : no. } ] ‘r 5 : 7T thra 16 { 27 thru 37 : relays } Wo. [Value TUnit { i type 1 Min ] Max ] i
! \
T 1 T T T T T T T T " ——
| L, | MCE I 84 415V |+10 v | 0111 1111 11 | 1000 0000 0011 111i | None | 21 1ES9 | v [{For each set of wajor carry codes |02,0% 1-0.1 jo.1 |WF§ ¢
'TA = 25C | | I . | . | 1000 00600 00 1011l 1111 1im1 o | v | " 1 E60 | ™ IN and N*1, caleylate the | b | I A i
i ! | 85 | i I D011 1111 11 I 1100 0000 G011 * | . { * 1E61 | " l|associated error in BVFS as L N T T
| | | | . i ] 0100 0000 00 | 1011 1111 1111 | . | . | E62 1 “ Ifollows: i * | A T R |
! ‘ I 86 | o 0001 1111 11 I 1110 0000 0011 * | . Lo» tees | o» Mce - 10f(es - £a)/100 - 0.009768]: vyt e v
| | i oo | 0010 0000 00 i 1101 1111 1111 *® i “ I " 1 €64 | * luhere: O
| ] I 87 | | i 0000 1111 11 {1111 0000 0011 | “ [ 1 E65 | ™ |EB - Measured value E60, €62, t * | A l
| | | | | U001 0000 00 | 1110 11il oo | b | " | E66 | " E64, etc .- | N | T |
| | 88 | t o 0000 0111 11 ! 1111 1000 gOlr | b [ 1 €67 | * | | N | I |
| { | | | { " 1060 G0 { Q111 1ot i * { " 1 €68 | " [EA = Measured value €59, £61, | " [ S | i
! | I 89 | " " ‘0011 11 | " 1100 0011 ™ | * [ | E69 | * | £53, etc, | " [ |
| ! | P, | " 0100 00 I 1o11 111 ¢ | . 1 lEem | * | L I |
{ l I 9% | | I ” 0001 11 | ® 1110 0011 * I “ [ = FE7L | " | | " I B i
| | | P! i * 0010 00 | Y1101 1111t i “ | jErz | = | | I S B |
| | b9l | | " 0000 11 i " 1111 ool ™ | b I = JE73 | * | | A R |
| | i | | | “ 0001 00 | “ 1110 1111 ¢ | ‘ | | E74 | * | P [ |
| | g2 | 1 * 0000 O1 | * 1111 1011 | * [ 1 E78 | = | | [ R t
| | | i . 1 | " 0000 10 ] * 111 o1y ¢ | b I " 1E16 | = | [ I
| | I 93 | | " ¥ 0000 00 | R RS N B0 U U | h [ 1E77 | * | | " [ |
| | | ! | | " 0000 Ol | * 1111 1011 ¢ ! . bt e || [ i
| ] | ! | i { | ! l } ] ! | ] ! |
T [ 1 T I T T T
| 2 | 94 |Same tests, terminal conditions, and 1imits as for subgroup 1, tests ! thru 93, except Ty = 125°C. | | | | |
{TA = 125°¢ : th: :Measured values are E79 to E156 and 127 to 153. | ! i ] i
| | | | |
| | | i I i | 1
T T T X T T T
| 3 | 187 |Same tests, terminal conditions, and 1imits as for subgroup 1, tests 1 thru 93, except Ta = -55°C and Ipp = 2.5 mA for al} | 1 | i |
T = -557C | Ithru [conditions of Vi and Vyy. l ! | | i
{ | | 279 :Heasured values are EIS) to £234 and 154 to 180. i i i i i
! 1 | 1 i | |
I I I 1 I 1 I T T T T I T T T
[ 7 I LE 280 {+15 V {+10 v | 0000 0000 00 I 1111 1111 1111 1111 | None | 21 |E238 | V |For each input code N, calculate | | | | |
1Ty = 25°C | teslt | | | 0000 0000 01 I 1111 1111 1011 | " I " [E236 | " Ithe corresponding linearity error | | i | i
i | | | S 0000 0000 10 I 1111 1111 0111 | : | S | “ lin %VFS, ! | ! ] i
i | i | B | | . [ [ i | | 1 |
i 1 | | B | | | . S| P 5! | ! | |
| i | [ N R VS VAV SV ) | 0000 0oco 1013 I S I 1 LE - 10[ (EA/100) - (MK + ¥0S)] oo j
| | i | B | 1111 1111 10 | 0000 0000 0111 | b | | I " IWhere: | I { | |
| | | | (R | 1111 1111 11 | 0000 0000 0011 | . | I | | * IEA = Measured value E235 | | | | |
i { i [ | 1 t I 1 i { thru E1258 | ] ! i !
| | | | | {This subgroup checks all digital input codes. I | I | | | | | | |
| I 1 | | | | i | | IN = DUT input digital code word in| | } i |
| | | | | | | { | { { decimal form. Thug for 10 bits | t { | }
1 | | ] | 1 | | | | I N= (A2« (A)28 + ., | 1 | | [
| ! i l i | | | | i I+ (A10)2 ! 1 i | |
! | | i | \ i i i 1 | A1, AZ,... A10 are O or 1. | | i i i
| | | | | | i | i 1 IK = Actual volts/count scale ! ! | | |
t i I | | | | } | } | factor. | | | ! 1
| 1 | | | | | | | i K = (*dyfs ~ ¥0S5)/1023 | | | i |
| | | i | | | | ] | | ¥0S ="£235/100 | | i | |
1 | | 1 ! i 1 ! | | IMorst positive error I }- oS i s |
| I | | | | | | 1 | ldorst positive code | b-b-oeer
1 | | | | | ! | { | |Worst negative error | [-.05 | - 1eFS i
| { i { i i | { | ] IMorst negative code ] 1 - 1 - jocr |
i i i ! I I i ! ! (S } : 1 } !
i i T 1 N -
i 8 | LE | 282 |Same tests, terminal conditions, and 1imits as for subgroup 7, tests 280 and 281, except T) = 125°C, {02,05 { - |.05 {&Yh ‘
[Ta = 125°C | I ! ! b b s |
{ | ] 283 | } |- > : Dot |
! 1 ] } T T 1 T
| ldyps/dy : 284 {Q’C"’Ote dyFs/dy = (dyFs at 125°C - *dyrg at 25°C)/100°C from tests 123 and 30, respectively. :02.05 :—10 1‘10 :vgg‘;L:
| I
7 { ——1 T
| 8 I LE | 285 |Same tests, terminal conditions, and limits as for subgroup 7, tests 280 and 281, except Tp = -557C. {02.05 ‘I - :-[_’5 :535 }
[Tp = -55°C | 1 | i 1-.05 | - JIVES |
f | I286 | | Lo f - er |
e e P
! IMVFS/“T 'l 287 {Calculate dypg/dy = {*dyfs at <85°C - *dypg at 25°C)/80°C from tests 216 and 30, respectively. pz, 05 li'lﬂ 01 oppa :
i { i
! § | ’

]
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TABLE I1I.

Group A inspection for device types 02 and 05 - Continued.

T T T T i | i ‘ ' |
| subgroup | Symol | Test | Adapter pin numbers | Energized | Measured pin Equation IDevice ] Limits | Unit |
|I || : no. T8 1 5 T 7 thru 16 T 22 thru 37 { relays ll No. {VaTueT'Unit I l' type Min | Max i
| i | | 1 | i i

T T I T T i | i T T T T T
[ 1z | FTE 133584 |¥ger = 20 Vpp at 100 khz. All digital inputs = O V. I 6 vl |mvpp IFTE = Vi b 02 d--- 110 lmvpp |
Ty = 257 | ] ISee figure 7. ! | i | 05 f--- 125 lmvpp |
| I | | ! | | | | ! | !
| | | ] | ! | i ] ! |
I T T T | T T T I )
| I otgry 13355 [AlY digital inputs switched simultanecusly from Jogic low to logic high. I 6 Jth ius ltgy=tl 102,05 1--- 1 s |
i | | {For each device type, ocutput settling is to within 1/2 LSB of the rated } | | | | | } | |
| | | laccuracy. See figure 8. | | | | ! | |
| ] | | 1 i | ! | |
| T T T T I T ! I I T
! I toyy 13356 JAll digital inputs switched simultaneously from logic high to logic low. I 6 [ t2 |us ltgy = t2 102,05 1--- 11 ips |
| | 1 |For each device type, output settling Is to within 1/2 LSB of the rated | | | | | | | | |
| | | laccuracy. See figure 8 | ! | 1 1 i | |
| | i 1 | | | | | i |
| T T T T I T T T T I T
| I Co 13357 A1) digital inputs set at ¥pp. VY, = 100 m¥pp at 1 MHz is applied thru I 6 Y2  lmv¥pp IC, = lSQV(\la/\IO)E - 1) - Gy b 02 l--- le0 |pF |
| | la 1 ku resistor to the output under test. See figure 9. | I Ingre: | 05 f--- 1300 1" i

| { { | | 1¥, = The measured output. i | | | |

! | | | | | I1C,' = The fixture capacitance. | ! ! | I
| | 13358 | 17 1 ¥3 lmvpp | | 05 {--- llou | |
| | I I ] { | | 02 f--- P75 + ]
| | | 1 ! | | | | ! | i
| T T T T I T T 1 T T T
| I ¢y 13359 {AI11 digital inputs set at O V. V¥, = 100 m¥pp at 1 MHz is applied thru [ V4 lmvpp lk: 159 V‘Va/"o)z -1} - Gy’ 02 |--- 175 | pF |
| | | la 1 ko resistor to the output under test. See figure 9. | | | |where : 1 05 1--- {100 | {
| i | 1 | § | 19, = The measured output. | | | | |
! ! i { 1 b | IC,' = The fixture capacitance. | | ] | |
| | 13360 | P 7 Evs im¥pp | L 05  i--- 1300 { " |
| | | I I | | | | 02 j--- j200 | * |
| i ] | | | | | | | ! |

Tk
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Group A inspection for device types 03, 04, 06, and 07.

TABLE II1.

MIL-M~38510/127A
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Group A inspection for device types 03, 04, 06, and 07 - Continued.

TABLE 11,

MIL-M-38510/127A
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TABLE 111, Group A inspection for device types 03, 04, 06, and 07 - Continued.

T T T T T
I Subgroup ! Symbal | Test | Adapter pin numbers { Energized | Measured pin : Equation :Device i Himits = umt-r
: ; II no. lT_—T_er‘}‘ 7 thry 18 Tl ZZ thru 37 ":’ relays : Wo. TVaTue Un?t‘|T Dtype T ®in T Max !
! | ! 1

T T T I T T 1 ] ] I I I T _Jf
| 1., | MCE L 98 f+15v |+10 v | 0111 1111 1111 | 1000 D000 0000 1111 |} None I 21 1 &69 | Y [For each set of major carry codes 103,06 [-0.1 0.1 (%5 |
ITy = 25%c | | [ 1000 0000 0000 {0111 1111 1111 * | . I LEI0 1 * [Nand N*1, calculate the 104,07 }-.0250.025 | % |
! | 99 | ! 0011 1111 1111 | 1100 0000 0000 | . [ P E7L | * Jassociated error in WWFS as | b [ I S t
i ! | | B 0100 0000 6000 | 1011 11311 1111 ¢ } " P LE?2 | " ffollows: | L N
| | L N | 0001 1111 1111 {1110 0000 000G | N I LE?3 | * [MCE = xo[_( EB - EA}/100 - 0.00284L)] | | I
| | i | | 0010 0000 0000 | 1lol 111t 1111 * ! N I " 1E78 | * IWhere: B I T B S
| | [0 12D S L T 00006 1111 1111 | 1111 D00Q 00OGO ™ ! b [ 1 €75 | " {EB = Measured value L70, £72, | " | T B t
| | { i | R 00C! 0000 0000 | 1110 1111 111} * | b [ L E76 | " | E74, etc. | b [ T |
| | fwe o "y 0000 Oi1l 1111 | 1111 1000 0000 " { b [ YE?? Lot | b | A T B 1
) } | ot * 1000 0000 | % ou it ¢ { . t* 1E?8 | [{EA - Measured value E&9, €71, | S S L
i | b3 1o * 0011 1111 I " 1100 0000 * | . [ Y i B £73, etc. | R
| | | I " td * 0100 0000 [ 1011 111t ™ | b | | €80 | * | i " | S i
| i L " 0001 1111 t* 11090000 * | N [ X O L
| | 1 | | | * 0010 0000 I " 1101 1111 ¢ | “ P LEs2 | " | [ | T |
1 | 11ws | o % " 0000 1111 I % 1111 o000 * i - [ 2 X S B | [ | S T |
{ J I | I | " 000} 0100 i 1ot | h Pt lEse 10 ) [ L T B
| | [0 T T S S ® 0000 0111 [ 1111 1000 ™ | b | 1 EB5 | “ | i N [ T |
| | | [ | * 0000 1000 I * 1luironr 1 - [ | E86 | * | [ | S B |
| | {107 | | “ 0000 0011 I 1111 100 ¢ ! h [ tEsy 1 l " [ S A f
i { | [ | " 0000 0100 | * 1111 11l * | " I % 188 | " | 1 " | I T B |
| | w8 | * § = | ® 0000 0001 { * 111 1w | " [ | €89 | i i " I B t
| | I | B | * 0000 0010 i 111101 . | - [ Lego | { " | T A !
| | [ (01 I T | " 0000 0000 " nauan ¢ | " I * 1Ees1 | * | [ | I T |
| 1 1 | ® 0000 0001 [ S ID U 5 1 | " bt tE92 |o* | I A A
| | l { | ] ! ! ! i 1 | I ! | ¢ i
T T T T T T T T T
| 2 . | | 110 |Same tests, terminal conditions, and limits as for subgroup 1, tests 1 thru 109, except Tp - 125°C. ] | | | |
JTq = 125°C |} Ithru iMeasured values are E93 to E184 and 131 to 161. } | i ! !
| | 1 218 | | 1 | | !
[ i 1 i | | | i A
i I T I I T ] 1 i
I 3 1 219 Isame tests, terminal conditions, and 1fmits as for subgroup 1, tests 1 thru 109, except Ty = -55°C and Ipp = 2.5 mA for al} | | I | ]
1Tp = -55°C | lthru lconditions of ¥y and Vyu. | | i ! !
) | } 327 IMeasured values are ne§ to £276 and 162 to 192. f ‘l Il ‘l II
| 1 | |
T T T T T T T T T T T T T T T T
] ? }LE | 328 l+15V ]*10 ¥ | 0000 D000 0000 b 111) 1111 1111 114 | None |21 |E277 '} ¥ |For each input code N, calculate 03,06 ! I } }
1Ty = 257 | 1329 | * 0000 0000 0001 | 1111 1111 1110 * | " I % 1E278 | ° |[the corresponding linearity error 104,07 | | 1 i
1 | I | I | 0000 0000 0010 { 1111 1111 1101 *® I h || I " lin %¥FS. | : 1 { 1 |
| ; RN AR R N A A
| | ! | | 1111 1111 1101 0000 0000 0010 ° | . ot I e = lO[((EA/L}l) o) - s i | i !
| | | | R | 1111 1111 1110 ] 0000 000D DOO1  * | - [ | P Jwhere: oo | ] i
l ( | [ S| 1111 111t 1111 | 0000 OGoO0 0OOO  * | - [ | | {EA = Measured value E277 | | { | |

! | [ | ] | | | | | thru £4372 | 1 ! 1 i
{ | | | | |This subgroup checks all digital input codes. } i ] J | ) N § | | |

| { | | i | | | | IN = DUT input digital code word in| | } | !
| | | ! | { 1 i ! I | decimal f?rm. Thus for 12 pits | 1 | ! |
} 1 } i | ] ] ) } ] IoN = (AL)p e (a2)2i0 » |, 1 ] ! [ !
{ i ] | ] i | 1 | I 1+ (A12)2 | i | ! |
| | | i | | | { § | | Al, A2, .., AlZ are 0 or 1. | | | | !
i | j ] | | I | } i 1K = Actual wolts/count scale t i ) { |
i 1 i | | | | | | | | factor, | | | | i
| | | i i | ] | ! 1 1K = {*dypg - V0S}/4095 ! i ! ! !
} ] i | } ] i | | ! | ‘dgg_j = £4372/100 § | § 1 t
! | { | i | | 1 | | Ivos = £277/100 | i i 1 |
} | | | | | | | { | IWorst positive error f03,06 | - .05 s |
§ ] ! ! ! | ! ] | } J 108,07 1 - 10.12 | i
| [ i ] ! 1 i ! 1 | INorst positive code 103,06 |- |- locT |
| | i | | 1 | | | | 104,07 | - 1 - doCT
| | | | i | | ) } } |Worst negative error 103,06 1-.05 | - jWFs |
! | | | | | | | | ! ! j04,07 t-.o12l - i !
| [ | ] i ] ! | | | iWorst negative code te3,o6 | - 1 - locT
! ] I | } | ] ] ] i I foa,07 1 - - | !
{ ] 1 ! | i 1 i | [ | ! ! | }
T T T T . T, ‘ ! LIERRAS {
i 8 _ ] LE 1330 |Same tests, terminal conditions, and Vimits as for subgroup 7, tests 328 and 329, except Ta = 125°C. :82.8? : - I‘énlz i £5 |
A s e ban | 103,06 |- 1 - leeT
] ] | | 104,07 1 - - u‘m‘ i
| | | \ 103,06 |-.06 | - !v“fs i
| | | | jos,07 |-.@1%1 - i 1
I i I ] 103,06 | - - BET |
i | | | 104,07 1 - t - { i
i | i f L S N F

¥ T T B . . )
{ %dyps/dt | 332 iCalculate dypg/dt = (*dypg at 1257C - +dyrs at 25°C)/100°C from tests 143 and 34, respectively. ; All :-lﬂ ;lﬂ {“F?,nci
{ | |

] 1 i |

| | l |

Y{TU/QLSR(-W-TIH



TABLE I11.

Group A inspection for device types 03, 04, 06, and 07 - Continued.

T -

| ! - T ur I I ! i T T
| Subgroup | Symbol | Test | o Adapter pin numbers Energized | Measured pin i Equation Device | Linits | Unit |
i ll : no. T4 T75 77 7 thry 18 T 27 thru 37 relays | Wo. {VaWe :Unﬁ.jlf Il type rﬂm Mdﬂ |
| | i | | |
I I T T " . T I T
| . bt | 333 {Same tests, terminal conditions, and limits as for subgroup 7, tests 328 and 329, except Ty = -55 C. 103,06 | - I 08 13vFS |
T4 = -58°C | | | lo4,07 1 - fo.az | o+ |
| | | 338 | 103,06 | - T |
| | | | 04,07 | - | - jocT |
i ! | I 103,06 1-.05 1 - isvFs |
| | | i 104,07 [-.01B1 - | |
| } | f les,o6 |- b - jocr )
| | i | 104,07 t - 1 - 1o
| | | | } B . I A i i i
‘ . P T : . — (A D R {
| lldw:s/dt ll 335 {Cahulate dyps/dt = {tdyeg at -587C - tdypg at 25 C)/80°C from tests 252 and 34, respectively. ; ah {-FD f[lD { pom_ 1
! | i el
i o i b o . o o . o L i 1
[ i T I T T I I I I T T | A
) {1 I FTE 1 336 lvgger = 20 vpp at EDO kHz. A1 digital inputs = O V. I 6 vl lmvpp IFTE < ¥1 e3,04 [ -- 1O (wvpp |
1Ty = 28°C | ! Isee figure 7. | | I | 06,07 |- 28 {wvpp |
! i i ! | | | t | ! | |
; | ! | 1 i | | | . i i
] T T i T T T ] | T [ R |
{ I tgen | 337 [A11 digital inputs switched simultaneously from logic low to logic high. [ T U & G ps Ity = t1 [TV I IEP I S p3 |
i | i |For each device type, output settling is to within 1/2 LSB of tne rated | | | | | ! | ! |
| [ | laccuracy. See figure 8. | | | i | | | ! ]
i 1 | i i i [ { | | |
i T 1 T T I I T T T T
i b tgyy 1338 [AI} digital inputs switched simultaneously from logic high to logic low, i 6 1t | ps gy = t2 [ B I O S ps |
| | | [For each device type, output settling is to within 1/2 LSB of the rated | i | | | | ] | |
| ; ! laccuracy. See figure 8. { { { f | | | | !
| i | | | | | _ |l IT i | ___I{
i T T i T I T T ] T
| [N | 339 |All digital inputs set at Vpp. VY5 = 100 mVpp at 1 MHz is applied thru I 6 1 v2 Imvpp ICy = 1591/((\1&/\1 ye 1) - G {--- 1200 | pF |
| | | la 1 ka resistor to the output under test. See figure 9, i | | Where 06,07 i--- 300 | “* |
} t | | | | | Vg = The measured output. t ] | e
| | | | | | | {C,' = The fixture capacitance. | | | o
| | | 380 | } 7 1 ¥3  lmvpp | 106,07 |--- 1120 } * |
i I | | | { | ! 103,08 [--- 175 | * |
i | | i | | | | | | O |
) R A B - T T T T TS r T T
i I cq | 381 JA)) gigita) inputs set at D V. Vg = 100 m¥pp at 1 MHz is applied thru i 6 1 va lmvpp IC = 159\/—v ) - 1) - L4 l--- 175 | of |
i | | fa 1 k.. resistor to the output under test, See figure Y | 1 | lH ere 06,07 1--- tes | v
i | | | | i ! g = The measured output. | | | B
. i i i | 1 | lC = Tne fixture capacitance. | | | |
. | ) 324 | | 7 bvs  mvpp | lo6,07 |--- I3un " |

| | ! 1 | I | b--- l2on L "

| i | i | | | |

;
|
|
|
!
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MIL-M-38510/127A

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
paramneter 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." Tnspections 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 Il herein.
b. Subgroups 4, 5, 6, 9, 10, and 11 shall be omitted.

C. Subgroup 12 shall be added to group A inspection as specified in table
IIl 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
II of method 5005 of MIL-STD-883 and as follows:

a. Electrical parameters shall be as specified in table Il herein. For
class § devices, delta 1limits 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 Ila 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 [0T,072,03,05,06 1 U%,U? Unit|
| ! | i ]
I [ I | I
| IZS | £50 | £25 I nA |
| | | | |
T [ ! | |
|+dvps, -dyFs | £0.25 | 0,25 l2VFS |
| | | | |

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
IIl 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.

25
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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) Ta = 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 on]y 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 tablTes. Electrical 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. All 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
equ1pment

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 - - - -~ - o .. - 2nd most significant bit = full scale /4.
N - - - e o e o e Least significant bit for an N-bit converter.
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 rgference 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.

T 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- - - - - - o - - - 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 aveid
damage due to accumulation of static charge. Input protection devices have been
designed in the chip to minimize the effect of this static build-up. However, the
following handling practices are recommended:

a.

b.

Devices should be handled on benches with conductive and grounded surfaces.
Ground test equipment and tools.

Do not handle devices hy the leads.

Store devices in conductive foam or carriers,

Avoid use of plastic, rubber, or silk in MOS areas.

Maintain relative humidity above 50 percent, if practical.

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

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

Switch off power supplies before 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: Preparing activity:
Army - ER Air Force ~ 17
Navy - EC
Air Force - 17 Agent:

OLA - ES
Review activities: (Project 5962-0823)

Army - AR, MI
Navy - 0S, SH

Air Force
DLA - ES

- 11, 19, 85, 99

User activities:
Army - SM
Navy - AS, CG, MC

Civil Agencies Coordinating Activities:
NASA - NA
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