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PR —— -
1. SCOPE
1.1 Scope.
non-JAN devices".
1.2 Part number.
5962-88650 01
____nlmwa__ __T__
[ [
| ’ |

Drawing number Device type

This drawing describes device requirements for class B microcircuits in accordance
‘with 1.2.1 of MIL-STD-883, "Provisions for the use of MIL-STD-883 inp conjunction with compiiant

The complete part number shall be as shown in the following example:
R
T
f
I

Case outline

H
|
|
Lead finish per

1.2.2 Case outlines.
as follows:

Qutline letter

2

1.3 Absolute maximum ratings. 1/

Supply voltage to ground (V¥pp)
Digital input voitage - - - - - - - = - - -« - - - - -
PDigital output volitage
Positive reference voitage
Negative reference voltage
Input voltage (Yyy) -~ - ~ = = « = = = = v o o = 0 o &
Storage temperature range - - - - - - - - - - - - - -
Lead temperature (soidering, 10 seconds)
Power dissipation (Pp} - - - - -’ - -~ - - - - o oo
Thermal resistance, Junction-to-case (j¢):

Cases Rand 2 - - = - = = = = - o o 0 - - o - - &
Thermal resistance, junction-to-ambient {83a):

Cases Rand 2 - - - - = - o - - - - - - 2o - - - -
Junction temperature (Tg) « - = =« = = - = - - = - - .

1.4 Recommende¢ operating conditions,

Supply voltage range {Vpp)
Positive reference voltage (VREFf)
Negative reference voltage (Vpep_ )
Ground potential (GND)
Ambient operating temperature range (Ta)

1/ A11 voltages are withgrespect to ground.
2/ Derate above Ty = +75°C at 6.0 mW/°C.

{1.2.1} {1.2.2) MIL-M-38610
1.2.1 Device typés. The device types shall identify the circuit function as follows:
Total
Device type Generic number Circuit function unadjusted error
01 AD7820U €MGS 8-bit ADC with T/H +0.5 LSB
0z AD7820T "~ CMOS 8-bit ADC with T/H 1.0 LSB

The case outlines shaill be as designated in appendix ¢ of MIL-M-38510, and

Case outline

R D-8 {20-1ead, 1.060" x .310" x .200"), dual-in-1ine package
€-2 (20~-terminal, .358" x .358" x .100"), square c¢hip carrier package

0¥ dc to +7.0 V dc
-0.3 V dc to “DD
-0.3 ¥ de to VDD

L F- to ¥
Al
-0.3 ¥ dc to Vo
-65°C to *150 B
+300°C

450 mW _2_/

See MIL-M-38510, appendix C

120°C/W
+150°C

+4,75 V¥ dc to *+5.25 ¥V dc¢
+5.0 ¥ dc

0V de

0V de )

-55°C to +125°C

IR T gt
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2. APPLICABLE DOCUMENTS
2,1 Government specification and standard. Unless otherwise specified, the following
specification and standard, of the issue Tisted in that issue of the Department of Defense Index of
Specifications and Standards specified in the solicitation, form a part of this drawing to the
extent specified herein.
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 QOrder of precedence. In the event of a conflict between the text of this drawing and the
references cTted herein, the text of this drawing shall take precedence.

3. REQUIREMENTS

3.1 Item requirements, The {ndividual item requirements shall be in accordance with 1,2,1 of
MIL-STD-BB3, "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices"
and as specified herein. :

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

3.2,1 Terminal connections. The terminal connections shall be as specified on figure 1,

3.2,2 Case outlines. The case outlines shall be in accordance with 1.2.2 herein.

3.3 Electrical performance characteristics. Uniess otherwise specified, the electrical
performance characteristics are as specified in table I and apply over the full ambient operating -
temperature range.

3.4 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall
be marked with the part number Tisted in 1.2 herein. In addition, the manufacturer's part number
may atso be marked as listed in 6.4 herein.

3.5 Certificate of compliance. A certificate of compliance shall be required from a manufacturer
in order to be Tisted as an approved source of supply in 6.4, The certificate of compliance
submitted to DESC-ECS prior to 1isting as an approved source of supply shall state that the
manufacturer's product meets the requirements of MIL-STD-883 {see 3.1 herein) and the requirements
herein.

3.6 Certificate of conformance. A certificate of conformance as required in MIL-STD-883 (see 2.1
herein) shall be provided with each lot of microcircuits delivered to this drawing.

STANDARDIZED SKE
-88650
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" TABLE 1. "“'éiéétf%ééi"ﬁé}?f&nﬁéhéé"thaiéa_é'_t;ari"si}icé. o
I I 1 ] ] I_
Test Symbol| Cond1t1ons 172/ | Group A [Device|] Limits | Unit
f -55°C < Tp < +1257C | subgroups| types i I
I unless otherwise specified i } ' | Min { Max }
Resolution |RES lTh1s is the minimum resolutionl 1, 2, 3 | A11 | 8.0] f LSB
| | for which no missing codes arel | | I
| | guaranteed, ! I !
I ! ] i I I |
' ' i 1 | I ]
Total unadjusted error ITUE | 3/ 1 01 P+l |
’ | 2, 3, 12 i | £0.5]
I I l |
| J ' T | I
| | 1'1,2,3] 02 | | #1 | LSB
| | | | | | |
i I [ ] i { i
Analog input leakage [Ty | 1, 2,3 a1 | 3,01 A
current J ) ] I
I ! . I | i |
Analog input capacitance icIA iSee 4.3.1c, Tp = *25°¢C 4 g ATl E 60 pF
l I | | I |
Reference input res_is_ta_;n(:eiﬂm i 1, 2, 3 E Al l} 1.0l 4.0] ko
I i I 1 [ i
D1g1ta1 input high level |[Vpy €S, WR, and RO inputs 1, 2, 31 A1 | 2.4 ¥
voltage [ {Pin 7} ' I | |
| | ! R
f Mode input | | 3.5] |
} ; | } l
i | I ] I 1
Digital input low Tevel vy ICS, WR, and RD inputs b1, 2,3 ] AN | 0.8] ¥
voltage - | (P1n 7} f ! i
[ | | I
[Mode input | I | 1.5l
I | i f i
~ Digital input high currentfl;y TS and RD inputs i 1, 2, 3 ll AT | { #1.011 nA
! * J | i |
| IWR input ] i I Il +3.0]
L ' } ! |
f I - |
| !Mode 1nput I I | 1200 |
i [{Rin 7} I | | j i
See footnotes at end of table.
STANDARDIZED s
MLTARYDRAWNG | A | | sooewse
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TABLE I. Electrical performance characteristics - Continued.

| | : I [
Test | Symbo1] Conditions 1/ 2/ | Group A {Devicel Limits | Unit
| | -85°C « Tp < +1257C {subgroups| types! | |
I I unless otherwise specified ' l { Min 1 Max i
I — | i I | i
Digital input Tow current |IIL ICS, R, RD, and mode inputs , 1, 2, 3 ’ Al ] I -1.01 uA
{(pin 7§ | |
] I I ] [ ! ]
Digital input capacitance ICID !C?, WR, RD, and mode 1nputs, , 4 l All l ‘ 8.0’ pF
: See 4.§.lc, TA
[ I | I I | :
| ] i |
D1g1ta1 output high Tevel |¥Ypoy DBy - DBy, OFL, and INT | 1, 2, 3 | AT1 4.0 | v
ge { lo outputs, ISUURCE 360 I.IA | | i | :
f | !
| I ] I | | i
Digital output low level |Vy  [DBy - DBy, OFL, and INT | 1,2, 3] A1 | | 0.4] V¥
voltage } Iougputs, Iging = 1.6 mA E } }

1 | Y P P
Floating state leakage I DBp - DB 1, 2, 3 § Al 3.0 A
curregt ’ ' ouT I 0 7 | | i g

| | I | i I i
_ I I . i [ ] | |
Digital output capacitance{COUT ;See 4.3.1c, Tp = +25°C % 4 } All { 8.0} pF
| P ] | f | {
Supply current fromVpp Ilpp ICS =RDO =0 V¥ 1, 2, 3| Al | 20.0] mA
| i | |
I ] |
Power supply sensitivity |PSS Vop = 5.0 V £5% 11, 2, 3 | ANl i .25} LSB
TS to RU/WR setup time tcss 6/ 7/ 9,10,11 | A1l 0 ns
TS to RO/WR hold time tesH 6/ 1/ | 9,10,11 | A1l | © | ns
TS to RDY delay trpy 1CL = 50 pF, g All 70 ns
pull-up resistor = 2.0 ko
ll 6/ 7/ | 10, 11 100
. I i f i f | I
Conversion time (RD mode) ’tCRD ISee figure 3. 7/ 9 # All 1.6} us
| ! | | | I !
| | P10, 11 | i 2.5|
| | | i | |
See foothotes at end of table.
STANDARDIZED SKE '
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TABLE 1. £lectirical perfonmancg charatteristics - Lontinued.

— — —y— —7 _
Test § Symbel | tondzt?oas 1/ 2/ 1 Group A Dewicel Limits | Unit
I | -85"C < Tp ¢ +125°C {subgroups| types{™ ] ]
I ; uniess otherwise specified ' - i | Min ! Max i
— I T T
Data access time {ﬁﬁ'mndelltgccg i 47 1/ 9 } All 1.62{ ns
' | P | I T i
] ] {10, 11 | i lI 2.55’
i i _ | | - .
{ i ' ' 1 | I i I
_'ﬁ to INT delay (R0 mode) ltINTH ]C;_ 50 pF 7/ 1‘ 9 , All I 11?-5 ' ns
i { 3 i | I |
| f 110, 11 | ] 225 |
1 i | i i | |
_ ' ] f 1 | | ] I
Data hold time {tﬂﬁ , 5/ 6/.7/ 1 9 { All { { 60 { ns
! | | | | | |
! ] I 10, 11 | 1100
| | _ i | ] |
= _ I T - i 1 I i r
Delay time between Itp i 6/ 7/ ] 9 | A11 500 } | ns
© “conversion ] I I | ]
S | | | i i I
i | {10, 11 | 600 |
_ i | ] | | |
SN _ — ] I ] ] 7 l
“F Write pu’l_SE'width Itwg_ ]l _§/ { 9,10,11 | A1l E 0.6 50 us
R T 7 T T T T I
[ Delay tame between 'Fi_ R and |tgp l 6/ | 8 A1l |600 ns
: Rﬁwses | ST | : |
| I I | | ] |
i ]| { 10, 11 !”UO
t . i 4/ 8 9 Al 160
a};e }Rgess _ J ACC1 { 4/ 8/ | N ]f ns
| 1 o | | ] |
| | ] 10, 11 | | |250 I
] N f } | [
_ e i | ! | I f ]
RD to INT delay It_:m_ I' &/ : g 9 Ii Al I‘ EMO { ns
L | | ¥ i T
i | [ 10, 11} i 1228 |
e | i | - i } |
| See footnotes at end of table.
~ STANDARDIZED size
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TABLE I. Electrical performance characteristics - Continued.

] I I
Test { Symbo1 | Conditions 1/ 2/ | Group A [Device|] Limits Unit
| | -55°C < Tp < +125°C | subgroupsi types|
E unless otherwise specified } ; i Min | Max |
— ] ! | 1 ]
WR to INT delay ItINTI— }CL = 50 pF 6/ } 9 II All } II 1.0 us
I i I I | I I
I I | 10, 11 I 1.7
I ] I |
I i I I | | [
Data access time ltacce | 4/ &/ [ 9 A | 70 ns
(WR/RD' mode) } I - % | }
| I
I I [ 10, 11 I 110 |
i i | | i
I | | [ ] i :
WR to INT delay tIHWR JCL = 50 pF &/ 9 All 100 ns
(Stand anne operation} I ! I g I I I I |
| | I I I !
; | { 10, 11 | | 1150 |
| [ | I J I J
| | [ i ] | i
Data access time after INT|t] | 6/ I 9 | A1l | | 50 | ns
{Stand alone operation} | | I i | | i
| | ! | | I
I | {10, 11 | I 1 78 |
| I i i [ ;

1/ Vpp = *5.0 V; Vppp(*) = +5.0 V; V%EEI_I
in

GND = 0 ¥ unless otherwise specified.
Spec1f1cat1ons app]y for RU mode 0 V.

[]

}

2/ A1l input control signals are specified w1th « 20 ns (10 percent to 90 percent of

u
—  +h.0 V? and timed from a voitage level of 1.6 V
3/ Includes gain error, offset error and 1inearity error.

4/ Measured with load circuits of figure 2 and defined as the time required for an ocutput to cross
0.8V to2.40V,

5/ Defined as the time required for the data limes to change 0.5 V when loaded with the circuits of
figure 2 and is measured only for the initial test and after process or design changes which may
affect Tpy.

6/ Refer to timing diagrams of figure 3. These parameters, if not tested, shall be guaranteed to
the 1imits specified in table I

7/ Refer to timing diagram of figure 3 (RD mode). These parameters are tested to subgroup 9 under
group A test reguirements.
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Devicé types All

B [P

Case outlines R and 2

Terminal number | Terminal symbol |

!
I
|
I
|
I
I
I
I
|
J
|
I
f
I
|
I
I
I
|
!
f
!
!
|
I
I
I
I
!
[
!
|
!
f
1
t
[
|
f

) | VIN I
2 | - DBy(LSBY |
3 | DB, !
4 | DBy |
5 i DB3 |
6 | WE/RDY |
7 i Mode ;
8 | R0 |
> omr
10 | GND [
11 |I VREF - %
12 | VRep+ |
13 i cs ]'
14 | DB4 ]
15 { DBg }
16 J DBg |
17 ,' g7 (11s8) |
18 { oOFL ]
19 { NC |
20 } Vop {

FIGURE 1. Terminal connections.

]
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HIGH-Z T0 VgH

LOAD CIRCUITS FOR

& O

DBNO ¢

3
kO

100 pF

—p—

:7DGND Y7DGND

Vou TO HIGH-Z

DATA ACCESS TIME

HIGH-Z TO VoL

5V

? 3 kO

DBN O

LOAD CIRCUITS FOR DATA HOLD TIME

VoL TO HIGH-Z

5V

DAYTON, OHIO 45444

0B8N @ —~§ % 3 k&
3 1 :
K 10 pF DBN O LS O
—— 10 pfF
K7DGND K7DGND
‘7DGND
FIGURE 2. OQutput load circuits,
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WR-RD MODE (tpp < tINTL)

I S S N A
HWR.IL_tCSH

tCSS.a |¢— lﬂ-tRD-Dd-—- tp—""I
RD
s iq.tm
] LINTH
1 _#F vaLID ——
DBo-DB7 -———— ———— DATA
tACCl—b | [ toH

tes ~
css s (== | | tesu

HINTH—®

VALID
DBp-DBy—~— —— ——— T~ T T T 7] DATA
t
ACC2 —p~ I@— thH
FIGURE 3, Mode timing waveforms.
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RD MODE

e — tCSS - == tp

RDY ,l— WITH EXTERNAL PULL-UP

tRDY — l4‘ tNTH

" <—1CcRD jL ]‘[

WR-RD MODE STAND-ALONE OPERATION, TS =RD = 0

e e
NT B w—
>___

\ X VALID

DBp-DB7 / % DATA

FIGURE 3. Mode timing waveforms - Continued.

STANDARDIZED SIZE
A 5962-88650

MILITARY DRAWING

DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444

REVISION LEVEL SHEET
11

¢ U.S. GOVERNMENT PRINTING OFFICE:

DESC FORM 193A
SEP 87

1987--549-096



3.8 Vérification and review. DESC, DESC's agent; and the acquiring activity retain thé optien to

review The manutacturer s racility afid applicable required documéntation. Offshore documientation
shall be iade available onshore at the optisn of the reviewer.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampiing and inspection. Saiipling dnd 1NSpect10h procedurés shall be in accordance with
$ection & of MIL-M-38510 to tne extent specified in MIL-5T0-883 (see 3.1 herein).

Screén1hg shall be in acéobdanice with fiethod 5004 of MIL=-$TD=8B3, and shall be

4.2 Screefiing.
devices prict to duaiity eohiformdnce jnspégtion. The Follewing add1tlbna1 ¢riteria

conducted on al
shalt apply:

a. Burn-in test, method 1015 of MIL-$7D=883,

(1) Test condition A; B, €, or D using the circuit subdiitted with the certificate of
compliaiice {see 1.5 her91n)

(2} Ta = +125°C, wihinum.

b: Interim and final electrital test parameters shall be as spec1f1ed in table II Rerein,

ekcept ihterim eléctrical paraiéter tests prior to burh=in are optional at the discretion of
the manufacturer,

4.3 Quality cbnfdrmance nispection. Qual1ty conformance inspection shall be in atcordancé with
meéthod 0 yncluding groups A, B, C; and D ingpections. The Tollowing additional
critéria shall app1y

4.3.1 Group A inspection:

a. Tésts shall be as specifiad in table 11 hevein.
b. Subgroups 5, 6, 7, and 8 in table I, method 5005 of MIL-$TD-883 shall be omitted.

c. Subgroup 4 (€1, Crhs and Coyy peasureients) shall bi weasured only for the initial
test and after procéss of design ¢hanges which may affect capacitande, :

d. Subgrﬁup 12 tést is used for grading and part selection at TA = +25°C and is hot included
in PDA calculations.

4.3.2 Groups C and D inspections.

a. End-point eletitrical parameters shall bé as specified in table 11 hewein.
b. Stéady-state 1ife, test miethod 1005 of MIL-8TD-883 conditions.

(1) Test condition A, B, T, o+ D using the citcuit submitted with the certificate of
compliahce (se@ 3.% herein).

(2) Ty = *125°C, i niwum,

{3) Test duration: 1,000 hours, except & perinitted by method 1005 of MIL-STD-883.

STANDARDIZED
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TABLE II. Electrical test requirements.

Subgroups
(per method
5005, table I)

MIL-STD-883 test requirements

Interim electrical parameters 1
(method 5004}
Final electrical test parameters
Group A test reguirements 1, 2, 3, 4,
{method 5005} 9, 10*%*, 11*%%,
12
Groups C and D end-point 1

electrical parameters
{(method 5005}

| i
i j
| |
| |
] i
| |
i i
f |
| |
| |
| 1%, 2, 3, 12 |
(method 5004) t %
I |
| i
| |
| |
[ |
! |
| |
| |
i |

*  PDA applies to subgroup 1. ,
** Subgroups 10 and 11 if not tested, are guaranteed to
the 1imits specified in table I.
5. PACKAGING

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

6. MNOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use when military
specifications do not exist and qualified military devices that will perform the required function
are not avatlable for DEM application. When a military specification exists and the product covered
by this drawing has been qualified for listing on QPL-38510, the device specified herein will be
inactivated and will not be used for new design. The QPL-38510 product shall be the preferred item
for all applications,

6.2 Replaceability. Microcircuits covered by this drawing will replace the same generic device
covered by a contractor-prepared specification or drawing.

6.3 Comments, Comments on this drawing should be directed to DESC-ECS, Dayton, Ohio 45444, or
telephone 5I13-296-5375,
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The vendor listed herein has agreed to this drawing

- 6.4 Approved source of sunply. An dpproved source of supply is listed herein, Additional
sourcés wil] be added as They become aviilabie. nf
&nd a certificate of compliance (see 3.5 herein} has beén submitted to DESC-ECS.

— I l
Military drawing Vendor - Vendor I Replacement
part numbes CAGE gimilar part |military specification|
number number 1/ | part number |
s- — :
| 5962-8865001RX | 24355 | AD7820UQ/883B |  M38510/14601BRX |
5962-88650012X% | 24358 I AD7820UE/883B | M38510/14601B2X |
| * |
| 5962-8865002RX 24355 AD7820T(/8838 | M38510/14602BRY |
{ 5962-88650022) 24355 |  AD7820TE/BB3B M38510/14602B2X ;
1/ Caution, Do not usé this number for item acquisition. Items acquired
to this number may not satisfy the peérformance requirements of this
drawing,
Vendor CAGE Yendor name
number and address
24355 Anateg Devices
1 Technology Way
Norwood, MA 02062
STANDARDIZED 'SEE _
BN FTAV XTY; AT ; 585288650
MILITARY DRAWING Ad L e
‘DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL 4 SHEET
__ DAYTON, OHIO 45444 " -
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