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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 hybrid 12-bit
successive approximation A/D converters. Two product assurance classes, and a
choice of case outline and lead finish are provided and are reflected in the
complete Part or Identifying Number (PIN). The term Part or Identifying Number
(PIN) is equivalent to the term part number which was previously used in this
specification.

1.2 Classification.

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

Device type Circuit Input voltage range Reference
01 A/D converter 0V to -10 V Internal
02 " 0V to -10 V External
03 " -5V to +5 V Internal
04 " -5V to +5 V External
05 " -10 V to *10 V Internal
06 " -10 V to +10 V External
07 " 0V to *10 V Internal
08 " 0 V to +10 V External
09 A/D converter, 0V to -10 V Internal

high speed
10 " 0V to -10 V External
11 " -5 V to +5 V Internal
12 " -5V to *+5 V External
13 " -10 V to +10 V Internal
14 " -10 V to +10 V External
15 " 0V to +10 V Internal
16 " 0V to *10 V External

|
J]Beneficial comments (recommendations, additions, deletions) and any pertinent

[data which may be of use in improving this document should be addressed to: Rome
jAir Development Center, (RBE-Z?, Griffiss AFB, NY 13441-5700, by using the self-
laddressed Standardization Document Improvement Proposal (DD Form 1426) appearing

lat 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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1.2.2 Device class. The device class shall be the product assurance level as
defined in MIL-H-38534.

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

Letter Case outline
X (24-1ead, 1.250" x .600" x .250") dual-in-line package
(see figure 1)
Y (24-1ead, 1.330" x .800" x .236") dual-in-line package

(see figure 2)

1.3 Absolute maximum ratings.

Positive supply voltage (Vgg) - -~ - - - - - - - +18 v
Negative supply voltage (Vgg) - - - - - - - - - 18 v
Logic supply voltage (Vygg) - - - = - - - - - - *7 ¥
Analog input voltage - - - - - - - - - - - - - %25 Y
Digital input voltage - - - - - - - - « - - - - +5.5 ¥
Digital output voltage - - - - - - - - - - - - *Viog V
Reference input voltage (VRgfF) - - - - - - - - 0 to -15 V (ext. ref. only)
Lead temperature (soldering, 60 seconds) - - - +300°C
Junction temperature {(T3) - - - - - - - - - - - +175°¢C
1.4 Recommended operating conditions.
Supply voltage range - - - - - « - -« - - - - - +5 V £0.5 V
15 V 20.45 V
External reference IN - - - - - « - - - - - - - -10.000 V
Ambient operating temperature range (Tq) - - -  -55°C to +125°C

1.5 Power and thermal characteristics.

Case Maximum allowable 1/ Maximum Maximum
Package outline power dissipation 8¢ 634
24 -lead, dual-in-line Xory 1.0 W at Ty = +125°C 5°C/W 40°C/u

17 7AT1 teads weldeu or soldered to pc board.
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2. APPLICABLE DOCUMENTS

2.1 Government documents,

2.1.1 Specifications, standards. and handbooks. The following specifications,
standards, and handbooks form a part of this document to the extent specified
herein, Unless otherwise specified, the issues of these documents are those
listed in the issue of the Department of Defense Index of Specifications and
Standards {DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS

MILITARY

MIL-M-38510 - Microcircuits, General Specification for.
MIL-H-38534 - Hybrid Microcircuits, General Specification for.

STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Naval Publications and Forms
Center, (ATTN: NPODS), 5801 Tabor Avenue, Philadelphia, PA 19120-5099.)

2.2 OQOrder of precedence. In the event of a conflict between the text of this
document and the references cited herein, the text of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and
regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in
accordance with MIL-H-38534, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction,
and physical dimensions shall be as specified in MIL-H-38534 and herein.

3.2.1 Terminal connections. The terminal connections shall be as specified on
figure 3.

3.2.2 Functional schematic circuit. The functional schematic circuit shall be
as specified on figure 4,

3.2.3 Block and timing diagrams, The block and timing diagrams shall be as
specified on figures 5 and 6, respectively.

3.2.4 Case outlines. The case outlines shall be as specified in 1.2.3.

3.2.5 Package and sealing material. Package and sealing material shall be in
accordance with MIL-H-3853%4,

3.3 Lead material and finish. The lead material and finish shall be in

accordance with MIT-H-3853% {see 6.4).

3.4 Electrical performance characteristics. Unless otherwise specified, the
electrical performance characteristics are as specified in table I, and apply over
the full ambient operating temperature range.
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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. The "JAN" or
"J" certification mark shall not be used.

3.6.1 Correctness of indexing and markings. A1l devices shall be subjected to
the final electrical tests specified Tn table Il after part marking to verify that
they are correctly indexed and identified by PIN., 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 technology group I (see MIL-M-38510, appendix E).

3.8 Manufacturer eligibility. To be eligible to supply microcircuits to this
specification, a manuracturer shall have a manufacturer certification in
accordance with MIL-H-38534 for at least one line, not necessarily the 1ine
producing the device type described herein.

3.9 Certification. Certification in accordance with MIL-H-38534 is not
required for these devices,

4. QUALITY ASSURANCE PROVISIONS

4.1 SamE1inE and insgection. Sampling and inspection procedures shall be in
accordance wit -H- and method 5008, as applicable, of MIL-STD-883, except
as modified herein.

4.2 Screening. Screening shall be in accordance with method 5008 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: Static tests (test condition B) using the circuit
shown on figure 9.

(2) Class B devices: Test condition B, using the circuit shown on
figure 9.

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

c. The percent defective allowable (PDA) for class S and class B devices
shall be as specified in MIL-H-38534, based on failures from group A,
subgroup 1 test after cooldown as final electrical test in accordance
with method 5008 of MIL-STD-883 and with no intervening electrical
measurements. If interim electrical parameter tests are performed prior
to burn-in, failures resulting from pre burn-in screening may be excluded
from the PDA. If interim electrical parameter tests prior to burn-in are
omitted, then all screening failures shall be included in the PDA. The
verified failures of group A, subgroup 1 after burn-in divided by the
total number of devices submitted for burn-in in that Jot 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.

d. Internal visual inspection method 2017 (hybrid and multichip criteria) of
MIL-STD-883.
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TABLE I. Electrical performance characteristics.

I I ] I T [
| Characteristics ] Symbol | Conditions . | Limits | Unit |
] | {(See figure 10), -55°C < Ty < *125°C|
[ [ | unless otherwise specified | Min | Max : :
I [ T I !
iConversion time 1/ stc |Device types 01 to 08 | --—- l 50 : us +

- ] |
| I |Device types 09 to 16 | === 1 13 | us |
T I [ I I I I
|Power supply current Ice [Vec = 15 V; Viy (analog) I 3 | 28 | mA
| from Vcc | |='max positive input voltage +0.5 V,| | ! !
| | foutput code = 0000 0000 0000, | | J |
} { [device types - all } } { }
| | [Viy (analog) = max negative {3 | 28 | ma |
| ! [input voltage -0.5 V, | | | [
| | loutput code = 1111 1111 1111, | | ! |
| | Idevice types - all | | | |
T [ ! I ! I !
|Power supply current [Tgp |Vgg = -15 v; Vyy (analog) [ -35 | -1 | mA
| from Vgg I [= max positive input voltage +0.5 V,| ! | |
| | loutput code = 0000 0000 0000, | I | |
| | [device types - all | | | |
| | T | I T
l I Vg {analog) = max negative | -35 | -1 | mA
| | linput voltage -0.5 V, | | [ |
| I loutput code = 1111 1111 1111, J | | |
| | |device types - all J ! | |
[ I [ I I | [
[Power supply current ITiog [Viog = 5V; Viy (analog) 1 | 68 | mA
| from Vigg | |="max positive input voltage +0.5 V,| | !
I | Joutput code = 0000 0000 0000, | | ]
| | Idevice types - all | ! | !
I ] T | I T I
| | {ViN (analog) = max negative [ 1 | 68 | mA |
| | [input voltage -0.5 V, | | | |
| | |output code = 1111 1111 1111, | | | |
| | [device types - all I ! | |
I I | I ! [ I
|Reference input | TpeF [VRer = -10 V; Viy (analog) [ -2 | -0.1 ] mA
| | |= max positive input voltage +0.5 V,]| | | }
| | device types - 02,04,06,08,10,12, | | | |
I | 114,16 f I I |
| | [ ] I I I
| | IVin (analog) - max negative -2 | -0.1f mA |
| [ |input voltage -0.5 V, [ | | |
| | |device types - 02,04,06,08,10,12, | } | |
| I [14,16 ! | | |
[ I ] [ I I !
|Power dissipation [Pp |Device types - 02,04,06,08,10,12, | --- | 0.8 1 W
| | 114,16 | | | |
| [ I ! I [ [
J | |Device types - 01,03,05,07,09,11, | --- | 1 | W
| | 113,15 [ | | |
I [ I I ] [ I
;Input Tow current {IIL {Vin(Logic) = 0.3 V, i -0.6 :-0.05 ‘ mA :

|device types - all

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

] I I T ] |
| Characteristics | Symbol | Conditions , |l timits | Unit
| i [(See figure 10}, -55°C < Tp < +125°C| [ T |
| I I unless otherwise specified | Min | Max_ | |
| | T I ] | I
] Input high current IIIH l IN(Logic) = 2.4V, ] 0 | 40 | LA
| vice types - al [ | | |
! | T T ] ] I
| | IVin(Logic) = 5.5 V, o |11 | m |
I | |device types - all l | | |
I I [ [ I [ I
|Output short circuit ITgs [Vin(analog) = max negative [ -35 | -4 | mA
| current [ |input voltage -0.5 V, ! | | I
} | Joutput code = 1111 1111 1111 ] | |
| | ](test one output at a time), | ] |
| i |device types - all | | |
[ T ] T ] J I
|Output logic voltage |VoH [IL = -80 A, device types - all | 2.4 | -—— | ¥
| Tevels | | | | | |
I J T I | ! I
: VoL 1. = 3.2 mA, device types - all | -—-= 1 0.4 | V

| | ! ! J !
I I I I I I
|Serial/parallel [Sg |Set Viy for output code | Pass/fail | [
| | |= 1000 0000 0000, serial output | | |
! I |code exactly equals parallel | I |
| ! loutput code. Device types - all | |
| | I(see figures 10 and 11) | | !
[ I T | | T
[Zero error at Vyy = 0V 1Zg IAV c(max) = aVgg(max) = +.015 V, ] | | J
! } Iougput trans1t1on = 0000 0000 000¢, | | I !
| | Idevice types - 01,02,09,10, | | | |
| | |-55°C < Tp < *125°C, I -3 | +1 | LsB |
| I [Tp = ¥25°C,” 2/ | -2 1 0 | LSB |
| I Iend point limit 37 | -3 ] +1 | LSB |
} 1 |(see figures 12 through 14) i } { }

r [

| | {Output transition - gddé dddé dogs. | | | |
| | IDevice types - 03,04,05,06,11,12, | | | |
| | 113,14, -55°C ¢ Tp ¢ +125°C, | 2 | +2 | LSB |
| | [Tp = i25° c, ~ -1 | +1 | LSB |
| | Iend point Timit 3/ | -2 | +2 | LSB
; ! |(see figures 12 through 14) % } i |

| I
| I [Output transition = 1111 1111 1114. | | I i
| | |Device types - 07,08,15,16, ! | |
| | |-55°C < TA < +125 C, | -1 | +3 | LSB |
{ | [Ta = +25°C | 0 | +2 | LSB |
! I Iend point limit 3/ ] -1 | +3 | LS8 |
| | [ I [ I

| (see figures 12 through 14)

See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

I(see f1gures 12 through 14)

[ I I I I !
| Characteristics | Symbol | . Conditions _ I Limits | Unit |
| | | 55°C « Tp < *125°C I |
| | | unless otherwise specified | Min | Max | |
[ [ [ | T I I
|[End-point accuracy [+VEsE IAV c(max) = aVgg(max) = £.015 V, [ | I |
| | %put trans1t1on 0000 0000 000¢, | I | I
[ | Idev1ce types - 04,06,08,12,14,16, | I | |
| | [-55°C < Tp < +125%C, | -4 | +4 | LSB |
' | [Tp = #25°C | -2 | +2 | LSB |
| | |end-point limit 3/ | -4 | +4 | LSB
| | I(see figures 12 through 147 | | | !
| | T I [ T
| | |Dev1ce types - 03,05,07,11,13,15, | ! | I
I | [-55°C < TA < +125 c, ] =16 | +16 | LSB |
I | |Tp = +25°C | -2 | +2 | LsB |
| | lend-point Timit 3/ | -6 | +6 | LSB
I | I(see figures 12 through 14} | { { }
[ [ [
IEnd-point accuracy {-VFsE IAVcc(max) = AVpp(max) = .,015 V, | | | ]
| | [output transition = 1111 1111 114, | | |
| ! Idev1ce types - 02,04,06,10,12,14, | | | !
| | [-55°C < T < +125°C, | -4 | +4 | LSB |
| | I Ty = #25°C,~ | -2 | +2 | LSB |
! | Iend point Timit 3/ | -4 | +4 | LSB
| | [{see figures 12 through 147 | | | |
| [ T I ] I I
I | [Device types - 01,03,05,09,11,13, | | |
| | |-55°C < TA < +125 C, | -16 | +16 | LSB |
[ | ITp = +25°C [ -2 | +2 | LsB |
| | |end-point Timit 3/ | -6 | +6 | LSB
} | I(see figures 12 through 147 } | )

I I | [ I
IBit transition linearity [TLE |AV pelmax) = aVgp(max) = £.015 V, | | l
| error (end point) 4/ | |abbrev1ated test, | | | |
I - I |device types - all, | | | |
l | [-55°C < Tp < +125° c, | -.75 | +.75 | LSB |
| | [Ta = +25°C ~ | -.50 | +.50 | LSB |
I | I(see figures 12 through 14) [ ! |
I I I [ ] 1
[Major carry errors IMcE IAV clmax) = aVpp{max) = #£,015 Vv, | I | |
| | 80 TFF (HEX) tO 002-001 (HEX), | | | |
| I Idev1ce types - all, | I |
| | 1-55°C < Ta < +125°C, | -0.9 | +1.5 | LSB |
| I |Tp = +25°C ! -0.9 1 +1.0 ] LSB |
} I }(see figures 12 through 14) ; } } {
| | }7FF-7FE (HEX) to 001-000 (HEX), | ] | |
| [ |device types - all, | | | |
| | |-55°C < Ta < +125° C | -0.9 | +1.5 | LSB |
i || |Tp = +25°C,~ } -0.9 || +1.0 ; LS8 }

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

[ [ I I ] I
| Characteristics | Symbol | Conditiong | Limits | Unit
I | |(See figure 10), -55°C < Ty < *+125°C|” T T |
| | { unless otherwise specified | Min | Max 4} {
I [ I I [ [
|Power supply sensitivity |*Pg51 [Vee = 14.55 V, 15.45 V, | -1 | +1 | LSB/ |
| to Vg | |output transition = 0000 0000 000¢, | [ | %PS |
| | |device types - all f { I |
J | [ T [ I 1
| | [Qutput transition = 1111 1111 111¢, | -1 | +1 | LSB/ |
| | |device types - all, I | | %4PS |
| | | {see figures 12 through 14) | | % |
I ] ] ! I
! |-Pss1 |VEp = -14.55 V, -15.45 v, | | | |
I [ output transition = 0000 0000 000g, | | | I
| | ldevice types - 01,03,05,07,09,11, | -2 | +2 | LSB/ |
| | 113,15 | | | %PS |
I J | I [ | |
] ] |Device types - 02,04,06,08,10, | -1 | +1 | LSB/ |
| ! 112,14,16 | | | %pS |
[ | | ! I | |
| | |Output transition = 1111 1111 11ig, | | | |
| | ]device types - 01,03,05,07,09,11, | -2 | +2 | LSB/ |
| | [13,15 I | | %PS |
I I I I I I |
| ] |Device types - 02,04,06,08,10, | -1 | +1 | LSB/ |
! ] 112,14,16 (see figures 12 through 14)| | | %PS |
T | I | | I |
|Power supply sensitivity |+Pgso [Vigg = 4.5V, 5.5V, | -1 | +1 ] LS8/ |
| to Vigg | |output transition = 0000 0000 000¢, | | | %PS |
| ] |device types - all I | I
| | | I | |
| | {Output transition = 1111 1111 1114, | -1 | +1 | LSB/ |
[ | [device types - all ! I | 2Ps |
; % I(see figures 12 through 14) ] { | |

| I | | |
IBit transition linearity ITLE |aVge(max) = aVpp(max) = £.015 V, | | | |
| error {end point) 3/ | jall - codes test, | | | !
| - [ |device types - all, | ! | |
! | [-65°C <Ty <125°C, | -.75 | +.75 | LSB |
| | [Tp = +25°C, | -.50 | +.50 | LSB |
| | | (see figures 12 through 14) I ) | |
] I [ I f | |
|Propagation delay tpuL |Serial output referenced to low [ 20 | 160 | ns |
I I [to high clock transition output | | | !
| | fcode = 1111 1111 1111, [ ! | |
| | Idevice types - all | | | |
| | I | ] | T
! [tpLH |Parallel output LSB referenced [ --- } 30 | ns
| | Ito high to Tow e.o.c. transition f | |
| | loutput code = 1111 1111 1111, | } I
| | |device types - all | | [
| | T | | T
; { ISerial output referenced to low | 20 ; 160 I ns

|

I I I | I
! | | | |
| I ! I I

to high clock transition
Joutput code = 1111 1111 1111,
ldevice types - all

| (see figures 15 and 16)

See footnotes at end of table.
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[Vpy = mid-range voItage,
loutput code = 0000 0000 0000
|device types - all, Ty = +25°C,

TABLE I. Electrical performance characteristics - Continued.
1 [ I | I |
| Characteristics | Symbol | Conditions , | Limits | Unit
| | [ {See figure 10), -55°C < Tp < +125°C| T |
| | | unless otherwise specified | Min | Max |
I T [ I I 1 |
[ Input resistance IRy IVIN(anang) 1/2 Vgs, . | I | |
| [ le.o.c. = Togic "0", Tp = *+25°C, ! | | f
| | |device types - 01 to 04, 07 to 12, | | ] |
| | I 15, 16 [ 3.5 | 10 | ko |
I | | T [ T [
I | | 05, 06, 13, 14 17.0 | 20 | ke |
I | |{see figure 10) | | | |
T I [ | | T |
Transition uncertainty NT |aVoc(max) = aVpg(max) = +.015 V, I 0 I +0.5 ‘ LSB I
| | | |
[ | [
| | |

I
I
I
|
I

[{see figure 17)

1/ The 1isted conversion times are for test purposes and are based on maximum clock frequencies

2/ ¢ represents the transition point between two adjacent code-words (i.e.:

0000 0000 0001 or 0111 1111 1111 and 1000 0000 0000).

3/ Refer to table IV for end-point parameters,

of 260 kHz and 1 MHz for device types 01 through 08 and 09 through 16, respectively.

0000 0000 0000 and

4/ The abbreviated bit transition linearity error test shown for subgroups 4, 5 and 6 shall

represent the minimum number of tests required.

The manufacturer shall add additional tests

or calculations to assure that the worst positive and negative error values, as determined by
the abbreviated test, are within 150 mi11iLSB, of the worst positive and negative error
values, as determ1ned by the all codes test for subgroups 7 and 8.
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= Dimensions I
: { Inches 41 Millimeters { :
| Symbol I I T I | Notes |
Min Max Min Max SEE
: | i | | | | NOTE 1
I T ] I | |
LA | -250 4 | 6.35 | ks Sj
: Ay ll .100 BSC { 2.58 BSC 'r { e A T——T’
: b, .016 | .020 | 0.41 | 0.51 | 10 : q| 2 23|p
| l T T T T | Grs 2=y
: c : .016 { 020 : 0.41 ll 0.51 { 10 Il gl s 200
I l T T T T | gje 9
| D l 1.233 | 1.267 | 31.32 | 32.18 | 6 | dl 7 18 |
Lo | | 1.230 | | 3.2 | | q| e i
b
e T ses | 605 | 14.86 | 15.37 | 6 | i e
I Ir : [ - il U f g| 10 15 (f
I | [ I | 11 14
E .590 | .610 | 14.99 | 15.49 9 g i
[ =1 l | | | | N
i 12 131
{ £ | [ | 14.86 | |' s
| e | .lossc | 2.5 8sc ! { e, "li '
et £
boL ] Lz | 200 | 3.18 | 508 | I SEATING
PLANE
| a0 230 s3] s | |
o | 020 | .060 | Loz | Ls2| 5 : -
II s | 130 | [ 330 8 |
L.___ E ___.4
| s; | .oe0] 088 152 224 8 | !
| s2 | .o05 ] I 013 ] | :
NOTES:

1. Dimensions are in inches.

2. Metric equivalents are given for general information only.

3. Index area; a notch or a pin one identification mark shall be located adjacent to pin
one and shall be within the shaded area shown. The manufacturer's identification shall
not be used as a pin one identification mark.

4. The minimum 1imit for dimension bj may be .023 (0.58 mm) for leads number 1, 12, 13,
and 24 only.

5. Dimension Q shall be measured from the seating plane to the base plane.

6. This dimension allows for off-center 1id, meniscus, and glass overrun.

7. The basic pin spacing is .100 (2.54 mm) between centerlines. Each pin centerline shall
be Tocated within #,005 (0.13 mm) of its exact longitudinal position relative to pins 1
and 24.

8. Applies to all four corners (leads number 1, 12, 13, and 24).

9. Ej shall be measured at the centerline of the leads.

10. AT1 leads: Increase maximum Timit by .003 (0.08 mm) measured at the center of the flat,
when lead finish A is applied.
11. Twenty-two spaces.

FIGURE 1. Case outline X.

10



MIL-M-38510/1208

Dimensions

| |
| : A—m]
} } Inches l Millimeters : | L - A
I Symbo1 | T T T l Notes | SEEEI
l | Mino Max | Min o Max | | e—a f_NOT +
| | - | i | | b 3 o LT
| ! ' I ! l l l::tﬂjf‘ g 23":T
| Al | .120 | .170 | 3.05 | 4.32 | [ __;__ _a (] L
c::::::éj‘” ras 22] ]
L b | .06 lr 022 | 0.41 | 0.5 | 10 : -4 -2 -
E::::::%T‘“ e 2177
| by | .035 | .04 | 0.89 | L14|4,10 | i — I zor]
| T § | T I | e o b |r- -
! C I .009 | .015 l 0.23 | 0.38 | 10 | o L8 o,
| T T T I | | * i L7 83
a L. [
l D | 1.275 i 1.375 | 32.39 | 34.93 | 6 | § o = .
| T 7 T | 1 | = -5 Lo® ==
| E | .770 | .830 I 19.56 I 21.08 | 6 | + " Mg 67
C e | 8% | 610 | 14.99 | 15.49 | 9 | T ee—==| [0 s
]
-9 I 14t 1
e | oomsc | zseesc | 11 |, == S ey
{ T T T T T | e - i I
| L | .170 | 215 | 4.32 I 5.46 I | ‘ ! | _(_
Lo ] .o | 250 | 5.21 | 6.35 | | L t‘ 5o ||
: Q { .015: .035} o.3q 0.89{ 5 : F—ifﬁl‘c”e
s T w7 25| 21| 38 8 | "
} 51 T | 290 | 8 } .
s | .00 | I 0.5 | { {
£ --—»‘_
NOTES [

1. Dimensions are in inches.

2. Metric equivalents are given for general information only.

3. Index area; a notch or a pin one identification mark shall be located adjacent to pin
one and shall be within the shaded area shown. The manufacturer's identification shall
not be used as a pin one identification mark.

4. The minimum 1imit for dimension by may be .023 (0.58 mm) for leads number 1, 12, 13,
and 24 only.

5. Dimension Q shall be measured from the seating plane to the base plane.

6. This dimension allows for off-center 1id, meniscus, and glass overrun.

7. The basic pin spacing is .100 (2.54 mm) between centerlines. Each pin centerline shall
be located within #.010 (0.25 mm) of its exact longitudinal position relative to pins 1
and 24.

8. Applies to all four corners (leads number 1, 12, 13, and 24).

9. Ej shall be measured at the centerline of the leads.

10. A1l leads: Increase maximum 1imit by .003 (0.08 mm) measured at the center of the flat,
when lead finish A is applied.

11. Twenty-two spaces.

12. If this configuration is used, no organic or polymeric materials shall be molded to the

bottom of the package to cover the leads.

FIGURE 2. Case outline Y.
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o

START CONVERT — PINt 24 }— CLOCK INPUT

+5 V SUPPLY — 2 23 +— GROUND (SEE NOTE 3)

SERIAL OUTPUT — 3 22 {— STATUS (eo0c)

BIT 6 — 4 21 — BIT 7

BIT 5 — 5 20 — BIT 8

BIT 4 — 6 DUT 19+ BIT 9

BIT 3 — 7 18 +— BIT 10

BIT 2 — 8 17 — BIT 11

BIT 1 (MSB) — 9 16 :— BIT 12 (LSB)
(SEE NOTE 1) 2.2uF TO +15 V —{ 10 151 — +15 V SUPPLY

GROUND (NOTE 3) — 11 14 1 ANALOGY INPUT

REF IN — 12 13 +— -15 V SUPPLY

(SEE NOTE 2)

(~10.0 V)

NOTES:

The 2.2 uF capacitor is required for device types 09 through 16 only.

No other connection shall be made to pin 10. Positive terminal shall be
connected to pin 15.

For device types 02, 04, 06, 08, 10, 12, 14, and 16, a -10 V external reference
is applied to pin 12. No other connection shall be made to pin 12.

The units two ground pins (pins 11 and 23) must be connected together as close

to the package as possible, and preferably should be connected to a large analog
ground plane underneath the package. If these commons must be run separately, a
non-polarized 0.01 ,F bypass capacitor should be connected between pins 11 and 23
as close to the unit as possible and wide conductor runs should be employed,

FIGURE 3. Terminal connections (all devices).
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o CUSTEM  PNP SWITCH ARRAY s TR 12 BT SaR ’ s 1t 34
o ¢ T 22
20 = C. cogsescmesesciqscra g3 L pTT—
23 rlaensiaTiisrs]sjrlels]e
| s 78 s 31,2 5 8 17 1808 | 1
RIVNETRERE Iy, 122123 28 |27 P : H
| HTi%H;; 11 s —_ LI
”il]iwi! ‘HH{L ; i -
= EREEE RN R ! 5 o N
zx<z|1{g; l k 1 < 22 :
L * = =0
;M;!igl 1[ ! ] [ 2 .
AR ‘ ; ‘ ‘ 5 5
—:‘vsv— _ i»’;;!’! T t : SA i
eco %u‘-,: 1‘ | %1 L " 1 - i; :
o SIS AV 5 0 W WY v o8 S .
¢ 1 S S R/23 i ALL 10k
sin gmiiiiiiGie IR
X l (SEE DETAW) x]
= = ________________':‘_7_.' Y&
] | -5V
12 | A2 | |
-5.3 VCUT o————— -~y ¢ » -
TV N 1 4 i |
23 k r——‘——'—\‘ 1
DG 6N | |
ANA GND O——— E; a3 *+5V —— |
«15\/0———-———_( AER % %25,%50‘ _’|’{
S5V e -iS VY | L -
Vo — ¢ 45V i‘ % T T
AndLEs e = { Device type |
| | i [ [ f T
{R no.l-1/-91-2/-101-3/-11]-4/-121-5/-13]-6/-14]-7/-15-8/-16]|
T [ T | | I [ | I
| R1 116.9k| 26.8k] 16.9k| 26.9k| 16.9k| 26.8k| 16.9| 26.8k]|
T 1 ] i I ! T | T
| R2 | I | 8.5k| 13.4k| 8.5kl 13.4kl 4.2kl 6.7kl
| i ! [ I I T i ! 1
] R3 | 6.7kl 6.7kl 6.7kl 6.7k!| 13.4ki 13.4k| 6.7kl 6.7k|

FIGURE 4.

NOTE: A1l resistances are nominal and in ohms.

Functional schematic circuits.
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R/2R

800

| |
% 3.2 kia.a k%
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DETAIL

Functional schematic circuits - Continued.

FIGURE 4.




MIL-M-38510/120B

START CONVERT (1) o—F o (22) STATUS OUT
SUCCESSIVE o (3) SERIAL OUT
APPROXIMATION
CLOCK INPUT (24)o0——+ REGISTER
o (9) (MSB)
-© (8} BIT 2
+15 V SUPPLY (15)0——» -0 i7; BIT 3
-15 V SUPPLY (13)o—>» o (B) BIT 4
+5 V SUPPLY (2)o0—-» o 5; BIT 5
GROUND (11)o———pm o (4) BIT 6
GROUND (23}o——eipw o (21) BIT 7
o (2 T
Fy) {18; S{T 8
0 18) BIT 10
o0 17) BIT 11
o (16} (LSB)
N o—-y
REF 1 +(12) D/A CONVERTER
+15 Vot —o—1
2.2 uF (10)
ANALOG INPUTo— AN L
(140 Ryy

COMPARATOR

FIGURE 5. Block diagram.
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MIL-M-38510/1208

eSS U U O O A A
cowerr |
use /7 /) E
srt e 7 L__-J 1
BIT 3 123;?414 | 0
o1t « 7] 1]
BIT 5 _15;/;52 ] 0
s1T 6 ) ] o
BIT 7 /41 ]_,___J 1
st 8 ) RE
srr s ] Lgio
BIT 10 iéZZéﬁZj 41____[1
BIT 11 ZB | °
LS8 4//1/j1 L____ﬁ'1

STATUS _____ﬂ__J L____,__
SERIAL —————( L_J l_____l L__J L__.{

ouT
MSB BIT  BIT BIT BIT BIT BIT BIT BIT BIT BIT LSB
2 3 4 5 6 7 8 9 10 11
NOTES:

1. Operation shown in for the digital work 1101 0011 0101 which corresponds to 1.7432 V
on the 0 to +10 V input range {07, 08, 15, 16).

2. Conversion time is defined as the width of the STATUS (e.o.c.) pulse.

3. The converter is reset (MSB = "0", all other bits = "1") by holding the START CONVERT
Tow during a low to high clock transition. The START CONVERT must be low for a
minimum of 25 ns prior to the clock transition. Holding the START Tow will hold the
converter in the reset state. Actual conversion will begin on the next rising clock
edge after the START has returned high.

4. The delay between the resetting clock edge and STATUS actually rising to a "1" is
160 ns maximum.

5. The START CONVERT may be brought low at any time during a conversion to reset and
begin converting again.

6. Both serial and parallel data bits become valid on the same rising clock edges.
Serial data is valid on subsequent falling clock edges, and these edges can be used to
clock serial data into receiving registers.

7. Output data will be valid 30 ns (maximum) after the STATUS (e.o.c.) output has
returned low. Parallel output data will remain valid and the STATUS output low until
another conversion is initiated.

8. For continuous conversion, connect the STATUS output (pin 22) to the START CONVERT
input {pin 1). See section on continuous conversion.

9. When the converter is initially "powered up" it may come on at any point in the

conversion cycle.
FIGURE 6. Timing diagram.
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MIL-M-38510/1208

[ [ I I
| i Maximum clock I Maximum clock |
| Voltage |__frequency = 260 kHz | frequency = 1 MHz |
| range | T | | |
| | Int I Ext | Int | Ext |
| | voltage | voltage | wvoltage | voltage |
f | reference | reference | reference | reference |
I | | | [ I
: OVto-10V ; 01 : 02 | 09 | 10 {
I I
I [ [ [ [ |
| +6 V to -5 V | 03 | 04 | 11 | 12 |
| | [ | | I
[ | | [ | T
| +10 V to =10 V | 05 ] 06 | 13 | 14 |
| | [ i | [
T | 1 | | T
| +10 Vto O V | 07 | 08 | 15 | 16
| I | | I |
FIGURE 7. Device type vs external stimuli.
I I T
I Analog input | Digital output |
[ |
[ I T [ ! [
{ 01, 02, 09, 10 } 03, 04, 11, 12 | 05, 06, 13, 14 | 07, 08, 15, 16 | MSB 1.SB |
f I | |
| | | 1 | T
| 0.0000 V | +5.0000 V | +10.0000 V | +10.0000 V i 0000 0000 0000 |
: 0.0024 V ! +4,9976 V i +9,9951 v l +9,9976 V ; 0000 0000 000¢*{
]
| { T | | |
| -4,9976 v | +0,0024 V | +0.0049 Vv | +5.0024 V ] 0111 1111 1110*|
| -5.0000 Vv | 0.0000 V | 0.0000 V | +5,0000 Vv | dddg dddd dodé*|
I -5.0024 v | -0.0024 V | -0.0049 v ! -4,9976 V ! 1000 0000 000¢*{
I | | [ [
! [ | I I T
| -9.9976 V | -4,9976 V | -9.9951 Vv | +0.0024 V | 1111 1111 111¢*|
} -10.0000 Vv 1 -5.0000 Vv | ~10.0000 V | 0.0000 v i 1111 1111 1111 |
[ [ |

* Yoltages given are the theoretical values for the transitions indicated. Ideally
with the converter continuously converting, the output bits indicated as ¢ will
change from "1" to "0" or vice versa as the input voltage passes through the level

See the section on absolute accuracy error for an explanation of

output transition voltage.

indicated.

Example: For 05, 06, 13, and 14 (%10 V analog input range) the transition from
digital output 0000 0000 0000 to 0000 0000 0001 (or vice versa) will ideally
occur at an input voltage of +9.9951 volts.

positive than +9.9951 volts will give a digital output of all "0

Subsequently, any input voltage more

S .

The transition

from digital output 1000 0000 0000 to 0111 1111 1111 will ideally occur at an input
of zero volts, and the 1111 1111 1111 to 1111 1111 1110 transition should occur at
An input more negative than -9.9951 volts will give all "1's".

-9.9951 volts.

FIGURE 8.

Digital output codes.

17



MIL-M-38510/1208

PIN1 24
+5 Vo— 2 23
= o 3 22 +—o0 A
o—j 4 21 +—o0 =
o 5 20 +——o0
o 6 DUT 19 o
o— 7 1BL—o0
o—I| 8 17 |—o0
O 9 16 L—o
o—- 10 15 +—0+15 Vv
14 14 |
l -10 Vo— 12 13 +—0-15 V
= (SEE NOTE) =

NOTE: For device types 02, 04, 06, 08, 10, 12, 14, and 16,
connect DUT pin 12 to -10 V. For all other device
types, pin 12 is open.

FIGURE 9. Test circuit for burn-in and steady-state 1ife test (all devices).
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PULSE
GENERATOR

MIL-M-38510/120B

START CONVERT

&

(SEE NOTE 4)

PULSE
GENERATOR

LOG

j“i

SERIAL OUTPUT

- 0

BIT 6

T

BIT 5

(E}*,

BIT 4

T

BIT 3

@

BIT 2

T

BIT 1 (MSB)

<§>4,

(SEE NOTE 3)

T

(EE} (SEE NOTE 1) GND 2

NOTES:

1.
2.

Connect pins 11 and 23 together to form unipoint ground.

VRer

T

DUT

CLOCK INPUT

®

@L

BIT 8

GND 1
—————@ (SEE NOTE 1)
e.o0.c. 22

BIT 7

BIT 9

L

8IT 10

BIT 14

é

BIT 12 (LSB)

Vee

g

ANALOGY INPUT

I

(SEE NOTE 4)

Vee

£

For device types 02, 04, 06, 08, 10, 12, 14, and 16, a -10 V

external reference is applied to pin 12,

shall be made to pin 12,
For device types 09 through 16, a 2.2 .f tantalum capacitor shall

be connected between pins 10 and 15.

No other connections shall be made to pin 10.
Unless otherwise specified, Voo = +15.0 V, Vg = -15.0 V and Vi gg = *5.0 V.

FIGURE 10.

No other connections

Positive terminal to pin 15.

Test circuit for static tests for device types 01 through 16.

19
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MIL-M-38510/1208

INPUT PULSE A PA =354 |5V

AT PIN 24
(CONNECTED)

LOW LEVEL = 0.35 £ 0.35 V
tPLH -
— PWA (SEE NOTE 1)
PRP -

r-— (SEE NOTES 2 AND3)

INPUT PULSE B
PA =355V

AT PIN |
( CONNECTED)

LOW LEVEL =0.35+0.35V

PWB —et-(SEE NOTES 2 AND 3)

NOTES:

1. For all device types:
PWA = 200 #10 ns.
tpi 4 = 10 to 160 ns.

2. For device types 01 through 08:
PRP = 3.85 %.2 us.
PWB = 40 ns to 3.65 us.

3. For device types 09 through 16:
PRP = 1 £.05 us.
PWB = 40 ns to 800 ns.

FIGURE 10. Test circuit for static tests for device types Ol through 16 - Continued.

20



¥

to Ytz tz tg ts tg ty tg tg tig t; Y2

AR I I I O I I
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START L N A R A A N S R

CONVERT | [ oo [ | I | ! | !

R FE N N AN (N N SRS SN N B

BIT | (MSB) N /! 1 | I I \ ! I !

L 111 | [ L0

BIT 2 D N R T N T O T

e

I [ ] ] I N Lo,

BIT 4 v \ ;f’ P f 1

| I ] P

BITS % T\ }fﬁ L { L v

l | b Y

BIT 6 / ‘\\447L/ I | N : L

— | —

BIT7 !/ ‘4\> Y 7 i

| ! . X

BIT 8 i/ I\ A : K

1 T 1

BITO i/ -\ L/ ‘ : i

| g ——

BIT 10 Y \ ; !

T T

BIT I !/ \ Y :
|

BIT 12 (LSB) / ‘{\ |

I

eoc. [ 2 T R R R AR E N

SERIAL 1 i | | [ i i | i ] i i |

OUTPUT l\/( XLX X XX X X X YX

BITIi BIT2 BIT3 BIT4 BITS BiT6 BIT7 BIT8 BITS BITIO BITI BIT 12

NOTE: Verify code of serial output (bit 1 through bit 12)
is the same as parallel outputs.

FIGURE 11. Timing diagram for serial to parallel check.




MSB
25
26
27
28
29
30

32
33
34
35

LsB

B2

X

812

16-BIT

DAC

(SEE
NOTE 1)

DITHER GENERATOR

70 DVM

FLUKE B502
OR EQUIV -10 V
41 14
REF
A/D
CONVERTER
puT
SUMMING AMP eoc. sC CLK
LF156
OR EQUIV

B1
B2

Bi2

L - 24

]

L

12 BIT

MAGNITUDE
COMPARATOR

BINARY

| sEARCH
LOGIC

(SEE NOTE 2)

8 BIT

D/A
CONVERTER

NOTES: CLEAR
1. The circuit contained within the dashed outline is for fast automatic

testing and is optional.

END OF SEARCH

e

The 8-bit D/A converter may be replaced with

a bipolar current source that is controlled directly by the magnitude
comparator.

&N
R

FIGURE 12.

Block diagram of A/D converter dynamic test circuit.

A more detailed drawing of the binary search logic is presented on figure 14,
Adapter pins 1 through 24 correspond to DUT pins 1 through 24.

Unless otherwise specified, Voo = +15.0 V, Vpgp = -15.0 V, and Vi gg = *5.0 V.

- 22
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MIL-M-38610/1208

INPUT PULSE

AT PIN 24
(CONNECTED)

PA =35 £|5 V

LOW LEVEL = 0.35 + 035 V

—— PWA
(SEE NOTE i)
fag-————~ PRP
NOTES:
1. Input pulse parameters:

PWA = 200 #10 ns.
PRP = 3.85 #.2 ,s for device types 01 through 08.
PRP = 1 2,05 us for device types 09 through 16.

2. A1l voltages are referenced to 0 V.

FIGURE 13. Waveform of DUT clock input (pin 24) for dynamic test circuit.
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ve

END OF SEARCH

TO ANALOG
* INTEGRATOR

37
SHIFT REGISTER
CLOCK LINE VReF
CONTROL
i 40
A> B i
™ DIGITAL
A< B DIFF BINARY SEARCH/DITHER LOGIC
—
LOAD uP/DN
CONTROL
//1—BIT
1-BIT
7
GH MSB
SHIFT G- Gg UP/DN DACO8
;> i < »{ X- OR L
REGISTER | 7-BITS COUNTER | 7-BITS GATES 7-BITS
38 39 DUT
CLEAR SERIAL eo.c.

INPUT

FIGURE 14. Block digram of binary search and dither circuit.
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CLEAR
INPUT PULSE

PA =35 £|.5 V
AT PIN 38 A =35 15

‘\\ — LOW LEVEL = .35 £35 V
t
- DELAY 2
PWA

-~ PA =35 215V

/ LOW LEVEL =.35 +.35 V
LDELAY |

SERIAL
INPUT PULSE

AT PIN 39

g———————t——— PWB

PA =35 £|5 V
SHIFT REGISTER

CLOCK L INE
INPUT PULSE
AT PIN 40

LOW LEVEL =35 +35 V

NOTES:
1. PWA = 20 ns (minimum).
PWA = 20 ns {minimum).
tpeLayl = 20 ns (minimum).
tpELAY2 = 20 ns (minimum).

2. The timing for the serial input pulse and the clockline input pulse
should be established at the shift register.

3. Unless otherwise specified, Voo = +15.0 V, Vgg = -15.0 V, and Vi gg = *5.0 V.

FIGURE 14. Reset waveforms for binary search and dither test circuit - Continued.
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PULSE
GENERATOR [ A

MIL-M-38510/1208

START CONVERT

G,

(SEE NOTE 4) LOG

T

SERIAL OUTPUT

PULSE 3
GENERATOR [ B

BIT 6

]

BIT 5

&

BIT 4

|

BIT 3

@

BIT 2

T

BIT 1 (MSB)

®

(SEE N

0TE 3) Te

T
£

(SEE NOTE 1) GND 2

NOTES:

1. Connect pins 11 and 23 together to form unipoint ground.

YREF

T

DUT

GND 1

é

e.0.C.

CLOCK INPUT <§E)

(SEE NOTE 1)

BIT 7

<L

BIT 8

BIT 9

L

BIT 10

{EE)
)

BIT 11

@L

BIT 12 (LSB)

®

Vee

ANALOGY INPUT

@

(SEE NOTE 4)

VEE

@L

2. For device types 02, 04, 06, 08, 10, 12, 14, and 16, a -10 V
1gppHed to pin 12. No other connections

external reference is
shall be made to pin

3. For device types 09 through 16, a 2.2
be connected between pins 10 and 15.

No other connections shall be made to pin 10.
4. Unless otherwise specified, Vee = #15.0 V, Vgp = -15.0 V and Viog = *5.0 V.

uF tantalum capacitor shall
Positive terminal to pin 15.

(EE)

(SEE NOTE 4)

FIGURE 15. Test circuit for propagation delay tests for device types 01 through 16.

26



MIL-M-38510/1208B

INPUT PULSE A PA=35%2|5V

AT PIN 24
(CONNECTED)

LOW LEVEL = 035 + 035V

tPLH ’-
L PWA (SEE NOTE 1)

s PRP —|———— (SEE NOTES 2 AND 3)
INPUT PULSE B
PA =35%£|5V

AT PIN |
( CONNECTED)

LOW LEVEL =0.35+0.35V

PWB —s- (SEE NOTES 2 AND 3)

NOTES:
1. For all device types:
PWA = 200 #10 ns.
tpiy = 10 2 ns.

For all device types: PWB = 40 %3 ns.
For device types 01 through 08; PRP
For device types 09 through 16; PRP

3.85 £,2 us.
1 %,05 us.

Awn

FIGURE 15. Test circuit for propagation delay tests for device types 01 through 16 - Continued.
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MIL-M-38510/1208

CRI
R
+ AV .}

DC POWER c
SUPPLY R2 L
2.5V

0 V REF
NOTES:
1. CR1 = 1N4150, or equivalent.
2. Rl = 464q.
3. R2 = 30.1 kq #1%, 1/8 W.
4, C_ = 50 #5 pF (including probe and parasitic capacitance).

FIGURE 16. Logic Toad test circuit for propagation delay tests.

28



62

DITHER ,\
GENERATOR 9 L////
S/H
AMP B T ; }
eoc. SC
——d—
DC A/D o
VOLTAGE
CONVERTER T
STANDARD * |-ATCH
DUT 'Y
.
n——-—
Vv
REF CLOCK
FIGURE 17. Optional test circuit for transition uncertainty test.

Bl
B2

Bl
Bi2

VERT
INPUT

HORIZ
INPUT
o

902L/01S8E-W-11W



MIL-M-38510/1208

INPUT PULSE
= 35 &,
AT PiIN 24 PA =35 +£I5V
(CONNECTED)
LOW LEVEL = 035 + 035 V
-— PWA
(SEE NOTE 1)
pt———— PRP  ————=
(SEE NOTE 2 AND 3)
NOTES:

1. For device types: PWA = 200 %10 ns.
2. For device types Ol through 08, PRP = 3.85 £.2 us.
3. For device types 09 through 16, PRP = 1 #.05 us.

FIGURE 17. Waveform for transition uncertainty test for device types 01 through 16 - Continued.
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MIL-M-38510/1208B

4.3 Qualification inspection. Qualification inspection is not required.

4.4 Quality conformance inspections. Quality conformance inspection shall be
in accordance with MIL-H-38534 and as specified herein. Inspections to be
performed shall be those specified in method 5008 of MIL-STD-883 and herein for
groups A, B, C, and D inspections (see 4.4.1 through 4.4.4).

TABLE II. Electrical test requirements.

Additional electrical
subgroups for group C
_periodic inspection

7,8,10,11,12 7,8,10,11,12

[ |
| MIL-STD-883 | Subgroups (see table III) |
| test requirements [ I ]
’ : Class S 1/ ; Class B 1/ %
| [ ] ]
| Interim electrical parameters]| 1,4 I 1,4 |
| {method 5008) | ! |
| [ T I
| Final electrical test ] 1,2,3,4,5,6 | 1,2,3,4,5,6 |
‘ parameters (method 5008) g/% k }
I~ ! I~ 1
| Group A test requirements | 1,2,3,4,5,6,9 |} 1,2,3,4,5,6,9 |
| (method 5008) | | |
I | T I
| Group C end-point and group | 1,2,3,4,5,6, 11,4, and table |
| B, class S, electrical | and table 1V |IV delta limits}|
| parameters (method 5008) | delta Timits |

| | ]

| ! |

| | I

| | |

RS

1/ See 4.4.4,
Z/ PDA applies to subgroup 1 (see 4.2c).

4.4.1 Group A inspection. Group A inspection shall be in accordance with table
X of method 5008 of MIL-STD-883 and as follows:

a. Tests shall be as specified in table II herein.
b. Subgroups 10 and 11 shall be omitted.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table
X1 of metRod 5008 of MIL-STD-883 and as follows:

a. Electrical parameters shall be as specified in table II herein and shall
be added to a special subgroup B inspection.

b. Steady-state life test for class S devices using the circuit shown on
figure 9.
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Group A inspection for device types 01 through 16.

TABLE III.

MIL-M-38510/1208
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TABLE ITI. Group A inspection for device types Ol through 16 - Continued.

2%

T | | I Applied voltages and Toads ref. pin IT T ] Measurement | I
| | | | (see figure 10} ] Output | sense lines | ) |
| Subgroup |Symbol | Test T 15 | 13 T 2 T 287 T T 18 1 | ref. pin 11 l Equations !
| | | mo. | Yoo | VEg 1V ] CLK | SC {viy(a) T I ! I | |
| | " T Y e o S T pin i toad | Pin | Value | unit | |
1 I | T | T T I i I T T T T T
| 1, ivoyy 1 35 1+15.00 t-15.00 | +5.0 | A} B | Max (-)} 9 1-80 uA} 9 | El | V IVgyy = El
|Tp = *25°C voy2 | 36 | " [ B [ T | 8t " 1 8 1 € | " lvpy2 = E2 |
! fVowz 1 37 0 b o b 7t 7 B3 vou3 = E3 |
| IVoya | 38 1 [ [ I B | 6 f " 1 6 | E4 1 " {VoHg = E4 |
| IVous | 39 1 [ | T | 5 1 " 1 5 | € | “ lvVgys = ES |
! I¥oue | 40 | " [ [ R 1 4 |+ " | 4 | E6 | " {Voue = E6 i
| 1YoH7 | 41 | " | b | " | I | " 21 | P21 Vg7 [ 1You7 = E7 !
| IVoug | 42 | " | I T feo | " 120 ' E8 | " 1Vpug = EB ]
| IVong | 43 " | [ T B F19 F " 119 | E9 1 " IV¥oyo = E9 ]
| Voo | 44 1 " | " | " [ v {18 | “ 118 | &0 | " 1VoH10 = E10 ]
i Wouyp | 45 | [ L T P17 1 " 117 f EIl b " IVoyyy = ENL |
[ otz 1 46 1 " 1 [ " L * | 4 " 1161 " 116 | El2 | " |vVguiz = El2 |
| IVou1z | 47 + * [ [ e [ 3 4 " ¥ 3 1 B3 | * Yoy13 = E13 i
| I¥oH1g | 48 1 | [ I l2z | " 12 | E4 | " Ivgyy4 = EL4 |
1 | | | | | | | [ | | I [ ! |
| I I ! I [ T I [ I [ T T T T T
I oLy 149 1" 1 bt I Max ()] 9 13.2mAl 9 | EI5 |V lvg = EIS !
| l¥grz | 5 | * [ [ B “ b8 Y 1 8 1 EI6 I " Vg2 = ELG |
| Yoz 1 8L b * 1 4 o b % 701 Yt 70 E17 1 " vp3=El7 |
I fYoa | 52 | " [ [ | “ L6 1 " 1 6 | EIB I " 1vg 4 = E18 |
f (Vors | 53 © * 1 * 1 [ *“ | * 4 ™ {51 * | 5] E19 | " |V =EI9 !
| IVorg | 54 | * 1 | | * | Y] " 4 4t " | 414 E0 | " v =E20 |
| Yo7 | 55 | " | [ I el 1" b2 F EL I lvgyy = E21 [
t fVo,g 1 86 | ° b * f % |4 | % 2 | " P2 | 82 | * |vg=E22 i
! fVorg 1 57 b " 4 4 " 4 " ") " 119 | * |19 | €3 | * |vVgg =E23 |
| |V0L10 | 88 { " | " | " | I " | 18 | 118 | g4 | " 1VoL10 = E24 |
| IVoryp } 59 1 " | I [ B 117 ) b 17 oL E25 1" lvpyy] = E25
| IYoiz | 60 | " [ [ p1e " L16 1 E26 1 " IVpL12 = E26
| IVoryz | 6L & * 1 4 o % b 4 " | 3@ | 3] E27 1 " Vo3 = E27 i
| iVorzg 1 62 1 " 1 * | ™ [ " 22t " 122 1 E28 | " IVoHi4 = E28 |
| | | ) ! | | | | | | i | ! 1 |
I T
| 2 | (A1 test parameters, test conditions, equations, and test 1imits are identical with those specified in table III, subgroup 1.)
|Ta = +125°C |
| |
T I
:T 3. | (A1l test parameters, test conditions, equations, and test limits are identical with those specified in table I11I, subgroup 1.)
A= -55°C |
1 |
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TABLE III. Group A inspection for device types Ol through 16 - Continued.

..*

T T T Applied voltages I T Parallel T Measurement ! I T T !
| | i I ref. pin 11 (see IApplied digitalloutput digitall sense lines | | I Limits | |
| Subgroup ISymbol iTest{figures 11, 12, 13, 14)| code-word | code-word | ref. pin 11 | Equations |Device types| | Unit
| | o, T 16 T 13 T 2 1 T T I T T and | !
| | | I Voo 1V [ j25¢----omans >3619¢<-->4,21¢->16| Pin [Value |Unit | notes | | Min | Max | |
| | | | v) | ?5) | %9§ LN e e— >LSBIMSB<------ >LSBI | | | | | | |

1 I T [ i T T [ [ T T f T f T T
| 4 1501 { 1871+15.00 [-15.00 | +5.0 | I | 9 | E8 | V | Logic limits | | ] |
|Tp = +25°C | | T L floee come e | 3 | E8 | " 1SOl; EB5 = EB6 (at t1) | AN | Pass/Fail { !
| 1502 {1881 " | " 1 * | 110-- —coc —oon I 8 | E87 | " | | | !

| ! ! I S 110-- v --e- ! 3 | E88 | " 1S02; E87 - EB8 (at t2) ! . | " i !
l 1503 I R: L ) L I L | 1100~ —--- ---- I 7 1e89 | " | | | !

| i | | " | ! P | 1100~ ---- ---- | 3 | E90 | " ISO03; E89 = E90 (at t3) | " ! " | !
| 1504 f10t " 4t P 11000 ---- ---- I 6 JE91 | " | | I |

| | ! | " | " | " | 11000 -~om oo | 3 1 E92 | " |SO4; E91 = E92 (at t4) | " | " | |
| 1505 (RS20 e I R 11000 0--- ---- I 5 1 €93 | " | | i | |
| | | | “ | " | | 11000 0--- ---- | 3 ) E94 | " IS05; E93 = E94 (at t5) } " | " | |
| 1506 I 192 " | " | " | 11006 00-- ---- | 4 L ES5 | " | | ! |

| | | I T L | 11000 00-- ---- I3 | E96 | * 1506; E95 = E96 (at t6) | " ! " | |
| 1507 {193} " i " P I 11000 000- ----1 21 | ES7 | * | ] | !

i | | N N 11000 000- ----1 3 | E98 | *“ [SO7; E97 = E98 (at t7) | " ! " | !
| |s08 | 194) " | " | I | 11000 0000 ----1 20 | €99 | * | | I ]

| | | | " | " [ I 11000 0000 ----t 3 | EI00 1 " 1S08; E99 = E100 (at t8) | " | Y | |
| 1509 I 195] " | " [ | 11000 0000 0---§ 19 | E101 § * | | | !

i | | [ N 11000 0000 0---] 3 | E102 | ™ 1S09; E101 = E102 (at t9) | " | " | |
| Iso10 | 196 * f | " 11000 0000 00--1 18 | E103 | " | | | | I
1 | | [ I R 11000 0000 00--1 3 | E104 | * 1SO10; €103 = €104 (at t10) | " | " | !
| 1S011 | 1971 b ! " | " | 11000 0000 Q00-| 17 | E105 ¢ " | | | | |
| | | | " | " | " i 11000 0000 000-| 3 | E106 | " |SOll; E105 = E106 ({at tll) | " i Y ! |
| 1S012 | 198 “ ) “ | " | 110600 0000 00001 16 | E107 1 * | | | | |
| | | | " | " [ | 11000 0000 00001 3 | E108 | " 1S012; E107 = E108 (at t12) | " ! " 1 |
| | | | ! i | ! | ! | {(see figures 10 and 11) | | ! |
i T T I 1 T I Ll T T T T T T ] I I
! |ZE | 1994 “ | ! | " 10000 0000 0000 (0000 0000 0OO@! 14 [ E109 § " 1ZE = 410* (£109) 101,02,09,10 | -2 |+ o | LSB

| | | 2001 " | " [ 10111 1111 1111 |dddd ddde dadd| “ L ELIG 1 " 1ZE - 410* (E110) 103,04,11,12 | -1 | +1 | " |
{ i i 2011 * | " | N 10111 1111 1111 |9ddd fddd dddd! ‘] EN1L )" {ZE = 205% (E111) 105,06,13,14 | -1 | +1 | " |
| | I 2021 " i ! | " {1113 1111 1110 f1i1l 1111 11lg} " 1L EI12 | " |ZE = 410* (£112) 107,08,15,16 | 0 | +2 | " |
| T f I T 1 T 1 i i ! T 1 T I T T
] |+VFSE | 203] N | ! } “ {0000 0000 0000 |0000 0000 000¢! "l E113 |1 " I+VFSE = 410* (E}13-5+10/4096) | 03,11 P -2 1 * | " |
| | | 204} " | " | " ! " ¢ “ " | “ L ELl4 | " | +VFSE = 410* (E114-5+10/4096) | 04,12 | I " |
| | | 2051 " | ! | " | " * “ " | "L ELIS 1" I+VFSE = 205% (E115-10+20/4096)! 05,13 | I | " |
| ] i 206] " ] " | ! | " " Y " } "1 E116 | " I4VFSE = 205* (E116-10+20/4096)1 06,14 | N |
| ] | 2071 ! | " i " | “ " " b | "L EIL7 { " I+VFSE = 410* (E117-10+10/4096)| 07,15 | I I " |
| | | 208 v | " | " | " ¢ Y " | " T ELI8 | " [|+VFSE - 410* {E118-10+10/4096) 08,16 [ ! |
| I I T I f | I [ I T T I T T T T
| f-YFSE | 2091 " | " P F1111 1111 1110 (1111 1111 11iig} "1 EN9 ) " [-VFSE - 410% (E119+10-10/4096)! 01,09 | | N !
| I b 210§ " | " P | " " " " | “ 1 E120 | |-VFSE = 410* (£120+10-10/4096)! 02,10 [ " |
I I 3 N e " I " 1 EI21 ™ [-VFSE = 410% (E121+5-10/8096) ! 03,11 | ™ 1 * [ " |
| { S L " | " | E122 | " |-VFSE = 410* (E122+5-10/4096) : 04,12 |t
| | | 213] " | " | " | b " " " | “ ] E123 1 " 1-VFSE = 205* (E123+10-20/4096)1 05,13 [ " |
| | | 214} ! | v | " | " Y " " | "} E124 4 " J-VFSE = 205* (E124+10-20/4096): 0€,14 [ o N j
| I B ] ] ! i T I I T i ! f i T T
| ] | | | ! | | | ] | IFor end-point linearity, ' | J |
| i | I | i ! 1 I | ! ITLE(N) = {E{N*125)-V({ideal)}‘S! i |

| i | | | i | | | ! | Iwhere S = (F168 -E125}/4094 i 1 1

| | | | | ! | | i | | ifor N = 1 to 42 | |

| ! | {+15.00 {-1£.00 | +£.0 {0000 0000 0000 |0000 0OO0Q 000g! 14 ! E125 | V | ! } |

| {TLEL | 215] " | ! t " {0000 0000 0001 10000 0000 00| ") EL26 1 " TLEY - (E126-5-£125)/% ATY I-.50 -.50 | LSR

| |TLE2 | 216} " | B | " 10000 0000 0010 10000 0000 00ig! "] El27 LY ITLEZ2 = (E127-2*S-E125)./¢ i " P | "

i {TLES P 2174 " | " t " {0000 0000 0011 10000 0000 Oggg! "l E128 | " ITLE3 = {E128-3*S-E125)/S } ' [ ! B !
| [TLE4 | 2184 Y | " | " 10000 0000 0100 {0000 0000 010¢! b EI29 0" HTLES - (E129-4*S-F125)/S ! " [

i [TLES v o21sl " 4 " 3 10000 0000 0110 10000 0000 Oligl ™ | EI130 | * {TLES - [E130.6%5-F125)/% o i

Q021701588 -W-1HNW


https://1871�15.00

13

TABLE I1I.

Group A inspectiun for device types Ol through 16 - Continued.

T I | [ Applied voltages I [ ParalTel Measurement [ I I T T
| | | | ref. pin 11 (see |Applied digitalloutput digitall sense lines | ! | Limits | |
| Subgroup |Symbol |Test|figures 11, 12, 13, 14)| code-word | code-word | ref. pin 11 | Equations |Device types! | Unit

| | I no.T 15 T 13 I | | T I T |

| ! ! Yoo 1 Veg 1 Viog 125¢-----n--- >3619¢<-->4,21¢->16! Pin |Value [Unit | ! | Min | Max |

| | | | ?V) | ?V) | %V? {MSB<-~------ >LSBIMSB¢--~--- >LSB i i | ! | | |
T l [ I I I T 7 I I I 1 | T T T T
| 4 . |TLE6 | 2201+15.00 |-15.00 | +5.0 10000 0000 0111 10000 0000 dddgl 14 | E131 | V [TLE6 = {E131-7*S-E125)/S | A 1-.50 1+.50 | LSB
[Ta = *25°C |TLEY | 221} " ] " | " 10000 0000 1000 10000 0000 100¢1 " | E132 ) " ITLE7 = (£132-8*S-E125)/S | b | | "

| |TLES | 2221 " | " | " 10000 0000 1110 0000 0000 1114l " JEL33 | Y |TLE8 = (F133-14*S-E125)/S | " [ I I "

| JTLE9 | 223] " | " | Y /0000 0000 1111 10000 0004 dddgl "L E134 1 " JTLE9 = (E134-15%S-F125}/S | " | B "

| {TLELIO | 224 v | " | " 10000 0001 0000 {0000 0001 000¢} "L EL35 1 " |TLELO = (E135-16*S-E125)/S | " | B "

i ITLELl | 2251 b | " | N 10000 0001 1110 (0000 0001 111g] " ] E136 | " ITLE1l = (E136-30*S-E125)/S | " | I "

| iTLEL2 | 226 " | " | " 10000 0001 1111 10000 0Og¢ dodgi " 1 E137 } " ITLE12 = {E137-31*S-E125)/S | " | B “

| ITLE13 | 227} " | " | " 10000 0010 0000 |0000 0010 000g| "] E138 } " |TLE13 = (E138-32*S-E125)/S | " | I B | N

| {TLE14 | 228] " | " j " {0000 0011 1110 {0000 0011 1114] "l EI39 1 " {TLE14 = {E139-62*S$-£125)/S | " [ S| !

| JTLE1IS | 229| " | " | “ 10000 0011 1111 (0000 Oddé ddddl " | E140 | " JTLELS = (E140-63*S-E125)/S ! " | I I "

| |TLEle | 230¢ " | " | " 10000 0100 0000 10000 0100 000g| "1 E141 | " |TLE16 = (E141-64*S-E125)/S | b [ I b

| ITLEL7 ) 231} | " | " {0000 0111 1110 {0000 0111 11lgf ™ | E142 | * |TLEL7 = {E142-126*S-£125)/S | " | I T R
| ITLE18 | 232| " | " | b 10000 0111 1111 10000 #gdd dddd! “ ] E143 | " {TLEL8 = (E143-127*S-E125}/S | " | B "

| ITLE1IS | 233} " | v | " 10000 1000 0000 |0000 1000 00O0g) "} E144 | " |TLEL9 = (E144-128*S-E125}/S | " | R "

| ITLE20 | 234 " ! " | " 10000 1111 1110 {0000 1111 11lg} " ] E145 | " |TLE20 = (E145-254*S-F125)/S | " | | "

| {TLE21 | 235} " | " | " 10000 1111 1111 {000¢ dddd dddd| “ | E146 | Y |TLE21 = (E146-255*S-E125)}/S | " | I R "

| |TLE22 | 236} " | " | “ 10001 0000 0000 10001 0000 0004 | “ L E147 | " ITLE22 = {E147-256*S-E125)/S | " | I B "

| ITLE23 | 237% b | " | " 10001 1111 1110 10001 111l 111¢} " 1 E148 | " |TLE23 = (E148-510%*S-F125)/S | " | S| "

| ITLE24 | 238] " I " | h 10001 1111 1111 100d¢ #ddd eddd! " | E149 | * |TLE24 - (E149-511*S-E125)/S | b | I "

| ITLER2S | 239} " | " | " 10010 0000 0000 {0010 0000 000¢| “ L E150 | " |TLE25 = (E150-512*S-E125)/S | " [ B "

| ITLE26 | 240% " | " ! “ 10011 1111 1110 {0011 1111 11l1g{ “ | E151 | " {TLE26 = (E151-1022*S-E125)/S | " | B v

| ITLE27 | 241] * | " | " 10011 1111 1111 |Oddd dédd dedd] " | E152 | " ITLE27 = (E152-1023*S-E125)/S | " | "

| ITLE28 | 242} N ! " i " 10100 0000 0000 10100 0000 00O0¢! “ | E1583 ] " |TLE28 = (E153-1024*S_E125)/S | N [ S | "

| |TLE29 | 243} h | “ | " {0111 1111 1110 |0111 1111 111g) "] E154 | " |TLE29 = (E154-2046*S-F125)/S | " | I R "

| {TLE30 | 244| " | " { " 10111 1111 1111 |dddd d#ddd dddgi “ | E155 4 " {TLE30 - (£155-2047*S-£125)/S | " | B "

| ITLE31 | 245} " | " | " 11000 000C 0000 |1000 0000 000g! “ 1 E156 | * |TLE31 = (E156-2048*S-F125)/S | N | I B "

| ITLE32 | 246| " | * i b 10010 1111 1111 |001¢ dddd dddd| " | EI57 | " {TLE32 = (E157-767*S-E125)/S | " | I | "

| ITLE33 | 247] " | " | " 10100 1111 1111 {0104 ddéd ddddl " { E158 | " |TLE33 = (E158-1279*S-E125}/S | " | I R " I
! ITLE34 | 248 " | " | " 10101 1111 1111 |01¢¢ dddd ddddi " b E159 1 {TLE34 - (F159-1535*S-£125)}/S | " | R "

| JTLE3S | 249 b | " | b 10110 1111 1111 |011¢ d@dd dddd| “ | E160 | " ITLE35 = (E160-1791*S$-E125)/S | " [ B | ¥

| ITLE36 | 250) " I " | " 11000 1111 1111 |100¢ éddd ddddl " | E161 | " |TLE36 = (E161-2303*S-£125)/S | " | B | b

| ITLE37 | 251] " | * } " 11001 1111 1111 {10d¢ dgd¢ dddd! " | E162 | " JTLE37 = (E162-2559*S-£125}/S | " | I B | " t
| ITLE38 | 252} " | " I " 11010 1111 1111 11014 dddd dddal ] E163 | " {TLE38 = (E163-2B15*S_-E125)/S | " [ B " !
| ITLE39 | 253j " | " | " 11011 1111 1111 |1ddd dddd dded| "} E164 1 " ITLE39 = (£164-3071*S-E125)/S | " [ B " !
| ITLEAD | 254| " | " ! " 11100 1111 1111 |110¢ ¢ddd dddg| " | E165 | * |TLE4AO - (E165-3327*S-F125)/S | " | | v |
| |TLE4AL | 255| " | " | " 11101 1111 1111 {1lg¢ dddd sdddl " ] E166 | " |TLE41 = (E166-3583*S-F125)/S | “ | I B " 1
| |TLE42 | 256] " I " | b 11110 1111 1111 |111¢ #ddd ddddl " 1 E167 | * |TLE42 = (E167-3839*S-£125)/S | " | | " |
| | | | " | " | " 11111 13111 1110 §1111 1111 111g] “ 1 E168 | " | | | | [ |
| I ] I T ] I T [ I I [ T | | I T
| | | | b | " | “ {0000 0000 0000 10000 0000 0004 " ] E169 § " {S = (E201-E169)/4094 | | | 1 |
| IMCEL | 2571 " | " i " 10000 0000 0001 |0000 0000 OOgd| “ 1 E170 | " {MCE1l = {E170-E169-S)/S | h 1 -.9 1+1.0 | "

| {MCE2 | 258] ¥ | h | " 10000 0000 0010 |0000 0000 001d| “ 1L EI7L | % |MCE2 = (E171-E170-S)/S | " | N |
] IMCE3 | 259] " | "oy " {0000 0000 0011 0000 QOO0 Oggd| "1 E172 | " IMCE3 = (E172-£171-S)/S | " et - |
| {MCE4 | 260]| " 1 b i " |0000 0000 0100 10000 0000 010¢1 “ | E173 | " {MCE4 = (E173-E172-S)/S | " | I N " |
I | ] " 0" " {0000 0000 0110 10000 0000 Ollgl ™ | E174 | ™ | | ! ! I |
| IMCES | 261} " i " | " 10000 0000 0111 10000 0000 dédd | “ 1 E178 | " |MCES = {E175-E174-S)}/S | " | I I N !
] {MCEG I 262 " | " | " {0000 0000 1000 10000 0000 1004| “ JE176 | " IMCE6 - (E176-E175-S)/S | N | " |
| | | | " | " | " 10000 0000 1110 0000 0000 111¢) "L EI77T O | ! | |

| {MCE7 | 263§ " i " | " {0000 0000 1111 10000 000¢ ddgd! " 1 E178 4 " IMCE7 = {E178-E177-S)/S | " [ B N |
| IMCES | 2641 Y | " ! " 10000 0001 0000 10000 0001 0O00¢! “ 1 E179 1 " IMCE8 = (E179-E178-5)/S | " [ | " |
| | | | " | " | b {0000 0001 1110 10000 0001 1llgi "l E180 | " | | ! | |

| IMCES | 265| " | b j " 10000 0001 1111 {0000 00gé dddg! " ] E181 | " IMCE9 = (E181-E180-S}/S | " | I " |
i IMCE10 | 2661 " | " | " {0000 0010 0000 10000 0010 000¢| " 1 E182 1 " [MCE10 = (E182-E181-S5)/S | " | I R N 1
| | | i " | " ! " 10000 0011 1110 {0000 0011 111lg} " | E183 | " | | 1 ! | !
| IMCE1Ll | 267¢ " | " | b {0000 0011 1111 10000 Ogd¢ #odg| “ 1 E184 1 " IMCEll = (E184-£183-S)/S I " | I S| N 1
| IMCEI2 | 268] " ] " | " {0000 0100 0000 |0000 0100 0004| “ | E185 | " IMCEl2 = (E185-£184-5)/S | " [ " 1
| | | | " | b ! " {0000 0111 1110 10000 0111 1ligi “ | E186 | " | | ! | |

| {MCELI3 | 269 " | " | B 10000 0111 1111 {0000 #ddd ddgdl “ | E187 | " |MCE13 = (E187-E186-5}/S | " L B !

QUZL/GLSBE-W-TIW



TABLE III.

Group A inspection for device types 01 through 16 - Continued.

I
|

estlfigures 11, 12, 13, 14}

Applied voltages
ref. pin 11 (see

T Parallel T
|Applied digital |output digitall
code-word | code-word !

Weasurement
sense lines

no.\

15 13

b0

!

>3619<-->4,21<->16} Pin
>L SB{MSB<

>LSBI

ref. pin 11
! |

Value

Equations

Device typesl

T T
| Limits |
|

|
2711
2721
|
2734
274
|
27514
2761
|
2771
278|
|

[
I Ve I Vg
V) : %V)
|-

T
270(+15.00

15.00

0000
1110
1111
0000
1110
1111
0000
1110
1111
0000
1110
1111
0000
1110

I

10000
10000
| 000¢
10001
10001
10048
10010
10011
| Oddd
10100
10111
| gads
11000
11111

1000
111
fddd

1111
dede
0000
1111
dddg

1111
dddé

T
0004 |

111¢|
od9d|
0004¢ |
111g1
ddddl
0004g!
illgi
dddg!
00041
11191
#ddd|
00041
1lig]

E188
E189
E190
E191
E192
E193
£194
E195
£196
£197
E£198
E199
£200
E201

= (E188-E187-S)/S

(E190-£189-S)/S
(E191-E190-5)/S

(E193-£192-5)/S
(E194-E193-5)/S

(E196-E195-S)/S
(E197-E196-S)/S

(E199-E198-5}/S
(E200-£199-S}/S

T
2791+15.45
1+14.55
1+15.00
1+16.00

|
2801 +15.45
1+14.55

0000

1110

|
!

|
"y
111¢1

000¢

|

i

|
T

£202
£203
E204
E205
E206
E207

(E205-E204}/4094
(£202-E204)/(3*S)
(E203-E204)}/(3*S)

(E206-E208)/(3*S)
(E207-E205)/(3*S)

-1

+1

9¢

T

|
2811+15.00 {-14.55

282

283

8
84

|-15.45

|
0004

|
"o
*
1114l
|

!
000¢1
00091
000¢ |
11141

|
llldi

£208
E209
E210
£211

E212
E213
E214
E215

E216
E217

E218
£219

x & 5 3
non

T z T x

(E211-E210)/4094
(E£208-£210)/(3*S)
(E209-E210)/(3*S)

(E215-E214)/4094
(E212-E214)/(3*S)
(E213-E214)/(3*S)

(E211-E210)/4094
(E216-E211)/(3*S)
(E217-E211)/(3*S)

(£215-E214) /4094
(E218-E215)/(3*S)
(E219-E215)/(3*S)

}01,03,05,07,
109,11,13,1
|

7
5
102,04,06,08,
6
7
5

|
|
T
I
|
!
|
|
|
|
!
!
|
|
|
|
I
!
|
!
!
|
|
|
T
|
| -2
|
|
|

-1
110,12,14,1
|
{
|
101,03,05,07,
109,11,13,1

|

-2

2,04,06,08,1 -1
6

+2

+1

+2

+1

2
285

|
|
!
]
|
|
|
:
I
|
|
:
|
|
|
|
!
|
2861
|

0000

1111

"

|
1114
"

E220
€221
€222
£223
E224

E225 |

(E223-£222)/4094
(E220-E222)/(10*S)
(E221-E222)/(10*S)

(£224-£223)/(10*S)
(£225-E218)/(10*S)

Al

"

|
|
!
|
|
|
|
|
|
| |
10 i
110,12, 14,16 |
I T
| )
j
i !
[ !
i |
i |
| )

BU21/01688 -W- 1IN
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TABLE 11I.

Group A inspection for device types 0l through 16 - Continued.

T T ] T Applied voltages i T ParaTlel T Measurement 1 I T T T
| | | | ref. pin 11 {see |Applied digitalloutput digitall sense lines | | b Limits | |
| Subgroup |Symbol |Test{figures 11, 12, 13, 14} code-word | code-word | ref. pin 11 ! Equations |Device types| | Unit

| | lno. T I 1T T3 T 2 7 T | T T | |
| | | | Vee | v | Vo6 125¢-=wmnm- >3619¢-->4,21<->161 Pin |Value |Unit | | | Min | Max | |
| | | | ?V) l ?5) | %V? |MSB¢--~---- >LSBIMSB<------ >LSBI | | | | | | | i
T I I I I 1 I I T T [ f T T
| 5 . 1 | 2871+15.00 1-15.00 | *+5.0 | 1lome o omee |9 | E226 1 V | Logic limits | | | !
|Ta = +125°Cl | | N I | [ |3 V E227 | " |SOY; E226-E227 {at tl) | AN | Pass/Fail | I
| 1502 | 2881 " | o 1 " [10-- —-ee —--- | 8 | g228 1 " | | | | 1
| i | [ R I [ I | 3 | E229 | " {S02; £228-E229 (at t2) | " | " | |
| 1503 | 2894 * | " 1100~ -v-n ---- I 7 tE30 " | | | | |
| | | [ R R 1100- ---n ---- I 3 | E231 | ™ |S03; E230-E231 (at t3) | " | " | I
| 1504 2% * " " | 11000 ---~ ---- | 6 | E232 ¢4 ™ | | ! | |
! | | | T 11000 ---- ---- | 3 1 E233 1 " |SO04; £232-£233 (at t4) | " | " | |
| 1505 |21y " " 11000 0--- ---- I 6 | E234 | " | | | | |
| | | [ R R 11000 0--- ---- |3 | E235 | " |SO5; E234-E235 (at t5) | " | " | |
| 1506 292y " | " 1 " | 11000 00-- ---- | 4 | E236 ] " | | ! | |
| | | | B 11000 00-- ---- 1 3 } E237 1 * |S06; E236-E237 (at té6) | “ | " | |
| 1so7 293t " | " 11000 000- ----} 21 | E238 | " | | | | |
| | | [ T S 11000 000- ----f 3 | E239 | * |SO7; E238-E239 (at t7) | “ | " | |
| 1508 | 294 0 " 7 " | 11000 0000 ----1 20 | E240 | " | | | | |
| | | [ B 11000 0000 ----1 3 | E241 | " {SO08; E240-E241 (at t8) | " l " ! |
| 1509 (4] S L 11000 0000 O---1 19 | E242 | " | | I | ]
| | | | I R | 11000 0000 O---f 3 | E243 | * {S09; E242-E243 (at t9) | " | " | i
| Isoro o296t 0 0 | " 11000 0000 00--1 18 | E244 ) " | ] | | |
| | | | I R 11000 0000 00--§ 3 | E245 | ™ |SO10; E244-£245 (at t10) | " | " | !
| isorr 297y 0 1o | 0" | 11000 0000 000-1 17 | E246 | * | | | |
| | l | I S {1000 0000 000-| 3 | E247 | * |{SOll; E246-E247 (at tl1) | " | " | |
| Iso12 2981 * 4 o | " | 11000 0000 00001 16 | E248 | * | | | | |
1 | | [ N 11000 0000 0000f 3 | €249 | ™ {SO12; E248-E249 (at tl2) | " | " | |
| | | | | | ! | | | | |{see figures 10 and 11) | | | !
| I I T T I I I T T I I T T T T
} |ZE ] 2991 " | " ] * 0000 0000 0OOO !0000 0000 000¢| 14 | E250 | “ |ZE - 410* (E250) 101,02,09,10 | -3 | +1 | LSB

| | P30 " " b " 10111 1111 1111 |dgdé ddéd ddddl " L E251 | Y |ZE = 410* (E251) 103,04,11,12 | -2 1 +2 |+ " |
| | [0 DS L R R L o " L E252 1 " |ZE = 205* (E252) 105,06,13,14 | -2 | +2 | "o
| | 13020 " " ' 11111 1111 1110 131111 11is 111¢gy " | E253 | " |ZE = 410* (E253) 107,08,15,16 | -1 | +3 | " |
| I I 1 I T I T T T T T T T T
| {+VFSE § 3031 " " | * |0000 0000 00OO 10000 0Q0OC 00041 " | €254 | “ {|+VFSE = 410%(E254-5+10/4096) | 03,11 1-16 i+16 | o
| | | 304y " 1 " 1 " " o "M ] E255 1 " [ +YFSE = 410%(E255-5+10/4096) | 04,12 | -4 | +4 | v
| } )} 3051 0 ot 0t L YoM % L E256 | " J+VFSE = 205*(E256-10420/4096) | 05,13 1-16 t+16 | "o
| | | 3061 " | " 1 " P " b [ " " " | E257 | " |+VFSE = 205*(E257-10+20/4096) | 06,14 I -4 | +4 | " ]
| | [T 1Y T R I B R " " | E258 | " [+YFSE = 410*(E258-10+10/4096) | 07,15 {-16 1+16 | " !
| { i 308 * { * 1 " i R "M | E259 1 M I +VFSE = 410*(E259-10+10/4096) | 08,16 | -4 | +4 | "
| I I T T [ | I I I T T T T T T T
| J-VFSE ) 309¢ 0t "} 0  |1111 1111 1110 1111 1111 111g) " | E260 | " |-VFSE = 410*(E260+10-10/4096) | 01,09 1-16 1+16 ! " |
| | l300 0 1 bt A “ "} " | E261 | " |-VFSE = 410%(E261+10-10/4096) | 02,10 | -4 |+ | " |
| | b3y oty e oM " L E262 " -VFSE = 410%(E262+5-10/4096) | 03,11  {-16 !+16 ! " |
i | p3tey o 1 A S oo " { E263 | " |-VFSE = 410*(E263+5-10/4096) | 04,12 | -4 { +4 | " |
| | P33 A B oMb " | E264 1 " j-VFSE = 205*(E264+10-20/4096) | 05,13  1-16 1+16 | |
| | | 314 " | 0 | " R "o " L E265 1 " 1-VFSE = 205%(E265+10-20/4096) | 06,14 | -4 | +4 | |
| ] T T I I I T T ] T T I T I T |
| | | | | | | | | | | |For end-point linearity, | | ! |

| | | | | | i | | | | ITLE(N) = (E(N+266)-V(ideal))/sS! | | ! |
| 1 | | | i | | | | | |where S = (E309-£266)/4094 | | | [ |
| l | | | | ] | 1 | | Ifor N = 1 to 42 | | | | |
| ! | 1+15.00 |-15.00 | +5,0 |0000 0000 0000 {0000 0000 00O4! 14 | E266 | V | | | [ i |
| JTLEL 315 " | " { " |0000 0000 0001 10000 000G OOgd! “ | E267 } ™ |(TLEl = (E267-S-E266)/S | Al 1-.75 1+.75 1 LSB |
! ITLEZ {316/ " | * | " |0000 000C 0010 {0000 0000 OOlgi ™ | E268 t " |TLEZ2 = (E268-2%S-E266)/S ! " L
i JTLE3 3174 " F " " ]0000 00O 0011 10000 0000 Ogggt " | E269 | " [TLE3 = (E269-3*S-E266)/S | " | S "o
| JTLE4 | 318§ " { " | 10000 0000 0100 jOOOC 0000 Ol0g! " | E270 | * |TLE4 = (E270-4*S-E266)/S | " [ ! |

G021/0LS8E~W-"TIW
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TABLE III.

Group A inspection for device types 0l through 16 - Continued.

1 B T [ AppTied voTtages ] [ Parallel T Measurement ] T I . f T
| | I I ref. pin 11 (see |Applied digitalloutput digitalt sense lines I | | Limits |

| Subgroup {Symbol {Test|figures 11, 12, 13, 14)| code-word | code-word | ref. pin 11 | Equations |Device types| | Unit |

| | Lo U718 T I3 T "2 1 I | 1 I T | I 1 I

| ] | I Vee [ (R 125¢~mcmamuen >3619¢-->4,21<->16} Pin [Value lUnit | | | Min | Max | |
| | | ) %5) | %9? IMSB¢------- >L SBIMSB<------ >LSBI | | | [ | | |
T T T T T T T T | T T T T T T
| 5 ITLES | 319{+15.00 {-15.00 | +5.0 |000C 0000 0110 |000C 000G Oligi 14 | E271 4 V |TLES = (E271-6*S-E£266)/S | A1l {-.75 [+.75 | LSB |

[Ta = *125°CI{TLE6 | 320] o | " 10000 0000 0111 {0000 0000 dé@dd| Y E272 1 " |TLE6 = (E272-7*S-E266)/S | " [ " |
| |TLE? i 3214 " | " | " 10000 0000 1000 10000 0000 10041 "} E273 1 " ITLE7 = (E273-8*S-E266)/S | N | | " |

| |TLES | 322] " | " | " 10000 0000 1110 10000 0000 11ilgt "} E274 | " ITLE8 = (E274-14*S_E266)/S | " | B " |
| ITLE9 | 323} " | b | " 10000 0000 1111 |0000 000¢ dddd! | E275 1 " {TLE9 = (E275-15%S_E266)/S ! b [ " |

| [TLELID | 324} " ] " | " 10000 0001 0000 J0OO0O 0001 00091 " | E276 | " {TLE1O = (E276-16*S-£266)/S | " [ R " |

{ ITLEIY | 325] " | " | * 10000 0001 1110 {0000 0001 111¢} "] E277 1" ITLE1L = (E277-30%S-E266)/S ] " | R | N |

| |TLE12 | 326] " | " | " 10000 0001 1111 10000 00d¢ dddd| " | E278 | " ITLE12 = (E278B-31*S-E266)/S i " [ | " !

| {TLEI3 | 3271 " | " | “ 10000 0010 0000 |0000 0010 000¢} "L E279 § " ITLE13 = (E279-32*S-E266)/S I " | I N

] |TLE1I4 | 328} " { “ | " 10000 0011 1110 j0000 0011 111¢ " | E280 | " |TLE14 = (E2B0-62*S-E266)/S | N | B "

| ITLELS | 329] " | " | “ {0000 0011 1111 10000 Ogdd deédd| " ] E281 | " {TLELS = (E£281-63*S-E266)/S | " [ B * ]

| ITLELI6 | 3301 N | " | " 10000 0100 0000 {0000 0100 0004 “ | E282 | " ITLElI6 = (E282-64*S-E266)/S | " | B | " |

| ITLE17 } 331} " | " | " 10000 0111 1110 0000 0111 111¢] "} E283 | " ITLE17 = (E283-126*S-£266}/S | " [ B | " |

| ITLELI8 | 332{ " | " | " 10000 0111 1111 {0000 ddds ddda! " ] E284 | " |TLE18 = (E2B4-127%S5-E266)/S | " | " ]

i ITLEL9 | 333] * I b | " 10000 1000 0000 10000 1000 000¢1 ") E285 | " ITLE19 = (E285-128*S-£266)/S i " | R | " t

i ITLE20 | 334) " | " ] " 10000 1111 1110 {0000 1111 11l1g| “ | E286 | " |TLE20 = (E286-254*S-F266)/S | " | I | " |

| ITLE21 | 335| " | " | * 10000 1111 1111 |000¢ #ddd ddgg) " | E287 | " ITLE2! = (E287-255*S-E266)/S | " | I | " |

| JTLE22 | 3361 " | “ | " {0001 0000 0000 {0001 0000 000¢{ “ | E288 | " |TLE22 - (E28B-256*S-£266)}/S | * | I N " |

| |TLE23 | 3371 " | " | " 10001 1111 1110 10001 1111 111i¢!l “ L E289 | " |TLE23 - (E289-510*S$-£266)/S | v | IS A " |

i |TLE24 | 338] " | " | " 10001 1111 1111 {00d¢ dddd dedd| “ | E290 | " |TLE24 - (E290-511*S-E266)/S i " | R " |

| ITLE25 | 3391 b | " | “ {0010 0000 0000 10010 0000 000¢} “ L E291 | " ITLE2S = (E291-512*S-E266)/S | " [ | ¢ |

| |TLE26 | 340} " I b | “ 10011 1111 1110 10011 1111 1llg| “ | E292 | * )TLE26 = (E292-1022*S-E266)/S | " [ I | " |

| ITLE27 | 3411 " | " | “ 10011 1111 1111 |Oge#d dogd ddddi “ § E293 | " |TLE27 - (E293-1023*S-£266)/S | " [ B | " |

| |TLE28 | 342] " | " | * 10100 0000 0000 |0100 0000 000¢| “ | E294 | " |TLE28 = (E294-1024*S-£266)/S | " | " |

| {TLE29 | 343} " | * | “ 0111 1111 1110 (0111 1111 11i1g} " E295 | " {TLE29 - (£295-2046*S-E266)/S | " [ B " |

| ITLE30 | 344} " | " | " 10111 1111 1111 |doed dddd deddl " F E296 | " ITLE30 = (E296-2047*S-£266)/S | " [ I " !

| ITLE31 | 345§ " | " | “ 11000 0000 0000 11000 0000 000#1 "1 E297 | " ITLE31 = (E297-2048*S-E266)/S | b | I B " |

| ITLE32 | 346} " ! " | " 10010 1111 1111 1001¢ ¢edd deddd! " | E298 | " |TLE32 = (E298-767*S-£266)/S | " | I " |

| ITLE33 | 347] " | " | " ]0100 1111 1111 1010¢ #ddd #ddd| " L E299 | " ITLE33 = (E299-1279*S-E266)/S | " | I B " |

| |TLE34 | 348] " | " | " 10101 1111 1111 |01¢¢ dgdé ddad! " ] E300 | " |ITLE34 = (E300-1535*S-E266)/S | b | | " |

] {TLE3S | 349] " | " | " 10110 1111 1111 10119 #ggd dgde] "} E301 | " |TLE35 = {E301-1791*S-£266)/S | " [ B | " !

| ITLE36 | 3501 " | " | " 11000 1111 1111 | 1004 wodd edde! " { E302 | " |TLE36 = (E302-2303*S-E266)/S | " | I " |

| {TLE37 | 3511 " ] " | Y 11001 1111 1111 |104¢ #ddd éddd! “ 1 E303 | " ITLE37 = (E303-2559*S-£266)/S | b | I B N |

| ITLE38 | 352] " | N | " 11010 1111 1111 {1014 dedé dgde) " ] E304 | " ITLE38 = (E304-2815*S-£266)/S | " | I R | " |

| ITLE39 | 353} " | " | " 11011 1111 1111 (1460 dddd éddd| " | 305 { “* |TLE39 = (E305-3071*S-E266)/S | " | I S " |

| ITLEAQ | 354| " | " | “ 11100 1111 1111 (1108 ddde dedd! " 1 E306 | " |ITLE4D = (E306-3327*S-£266)/S | " | I R | " |

| {TLEA1 | 355] " | b | " 11101 1111 1111 |lig¢ #ddd eddd! " | E307 | " {TLE4] = (E307-3583*S-E266)/S | " | | N {

| |TLE42 | 3561 " | " | " 11110 1111 1111 |111¢ dddé dgdd| | E308 | " |TLE42 = (E308-3839*S-£266)/S | N | I R " |

| i | | Y " | Y f1111 1111 1110 1111 1111 11lig) " ] E309 | " | | | | ! |

! I T T T I ] i 1 Bl T H T T T T T
| | i | " | " | " 10000 000C 0000 |0000 0000 000! "L E3I0 | " IS = {E342-E310)/4094 | | ! | !

| |MCE] | 3571 " | " | " 10000 000C 0001 {0000 G000 OO0g¢! " ] E311 | " IMCEl = (E311-E310-S)/S t " | -.9 |+1.5 1 N |

| IMCE2 | 3581 " | b | " 10000 0000 0010 |0000 0000 001gt “ 1 E312 1 " IMCE2 = (E312-E311-S)/S ! " | I B b |

| |MCE3 | 359) " | " | “|0000 0000 0011 0000 0000 Oddg! “ | E313 1 " IMCE3 = (E313-€312-5)/S | " | R | " !
| IMCE4 | 360 " | " | “ 10000 0000 0100 {0000 0000 010¢! “ | E314 1 " IMCE4 - (E314-E313-S)/S ! " | I R | " ]

| | | | " | " | " 10000 0000 0110 |0000 0000 Q1lgi "o E315 1 " ! } } | |
| IMCES | 361) " | " | " 10000 0000 0111 {0000 0000 pgdd! " ] E316 1 " IMCES = (E316-E315-S)/S | ! | " |
| IMCE6 | 3621 b | " | " /0000 0000 1000 {0000 0000 100¢| "} E317 | " |MCE6 = (E317-E316-S)/S { " | B " !
| | | | " | " | “ {0000 0000 1110 10000 0000 111l¢} " L E3IB OO ! | ! ! |
| IMCE7 | 3631 o ! | “ 10000 0000 1111 {0000 000¢ dded| “ ] E319 1 " |MCE7 = (E319-£318-S)/S j " | I T " !
| |MCES | 364| " | " | “ {0000 0001 0000 !0000 0001 000g} “ | E320 1 " |MCE8 = {E320-£319-S)/S ! " | I R | " !
| | | i " | " | " {0000 0001 1110 0000 0001 111g| "] E321 0" | ; | | | |
| {MCE9 | 3651 " | " | " 10000 0001 1111 10000 OO0d¢ gddg! “ ] E322 1 " IMCE9 - (E322-E321-S)/S } Y [ | N |
] IMCELD | 3661 " | " | " 10000 0010 0000 {0000 0010 000¢| Y[ E323 1 " |MCEI0 = (E323-£322-S}/S ! " [ R | " |
] | | | " | ! | " 10000 0011 1110 |0000 0011 11lg| "] E328 ) " | | { | |

0CL/01SBC-KW-TINW



6t

TABLE I11.

Group A inspection for device types 0l through 16 - Continued.

T

[ T T Epplied voTtages T [ Parallel | Weasurement | T | T I
I | | I ref. pin 11 (see |Applied digitalloutput digitall sense lines | ] | Limits |

| Subgroup |Symbol |Test!figures 11, 12, 13, 14)| code-word | code-word | ref. pin 11 | Equations |Device types| | Unit

| | I no T 15 T 13 1T 2 1 T T T T | |
| | | | vee | Ygg I Yo 125¢-mamnnann >3619¢-->4,21<->16} Pin [Value lUnit | | | Min ! Max |

1 | | ?V) | ?V) | % ? {MSB¢~------ >LSBIMSB¢------ >LSB{ | | | ! | | ! |
T I T I T T I T | T T T T T T
| 5 . IMCE1L | 367!’15 00 |- 15 00 | *5 0 10000 0011 1111 |0000 Ogdd dgggl 14 | E325 | V [MCE1l = (E325-E324-S)/S | Al I- I+1,5 1 LS8
[Ta = *125 CIMCEL2 | 368| | | 10000 0100 0000 10000 0100 000¢| "1 E326 | " {MCE12 = (E326-E325-S)/S | " | K " "

| | | b | " i " 10000 0111 1110 10000 0111 111g¢} "o E327 b | } ! | | |
| IMCE13 | 3691 "] " | ™ |0000 0111 1111 {0000 ddg¢ dddgl " | E328 1 * |IMCEI3 = (E328-£327-S)/S | " | I
| IMCE14 | 370} " | " | " {0000 1000 0000 [000C 1000 000¢| " 1 E329 | " IMCE14 - (E329-E328-S)/S | " | R " |
| | | | " | ! | " 10000 1111 1110 {0000 1111 111g| " E330F " 1 | | | |
| {MCE15 | 3711 " " | 0000 1111 1111 10004 #ddd dddgl “ | E331 | " [IMCEIS = (E331-E330-5)/S | " I T I
| IMCEL6 | 372} " | " | " 10001 0000 0000 10001 0000 0004| " | E332 1] " |MCE16 = (E332-E331-S)/S | " | "

} | | | " | b | ! 10001 1111 1110 (0001 1111 111g| " | E333 | " | | | | !
I IMCEL7 373} " & ™ | " 10001 1111 1111 |00d¢ dgdé ddggi " | E334 | " |MCEL17 = (E334-E333-S)/S | " (I
| IMCE18 | 374) " | " | " 10010 0000 0000 {0010 0000 000¢! " ] E335 | " IMCE18 = (E335-E334-5)/S | " | I B | "

| | | | " | " | " J0011 1111 1110 {0011 1111 1114 UL E336 0 0" | | [ i |
| IMCELS | 3751 " I " | " 10011 1111 1111 [Odde #ddd dddg| " | E337 4 " IMCE19 = (E337-£336-S)/S | " | A "

| IMCE20 | 3761 " | " | “ 10100 0000 0000 |0100 0000 0009 " ] E338} " |MCE20 = (E338-E337-S)/S | " | R "

| | | | " i " i “ 10111 1111 1110 |0111 1111 1114 “ 1 E339 | " | | | | 1 i
i IMCE21 ¥ 3770 " 1" (0111 1111 1111 igded doéd dedgl " | E340 | " IMCE21 = (E340-E339-S)/S | " | I L T
| IMCE22 | 3780 " + " | " 11000 0000 0000 }1000 0000 000¢| " | E341 | " |[MCE22 = (E341-E340-S)/S | " IS T R
| | | | " | b i " 11111 1111 1110 {1111 1111 1114} "L E342 | " | | | | | |
! T T T [ 1 I T I T 1 T T T T 1
I i | | | i | | | | | {For S = (E346-£345)/4094 I l ! |

| 1+PSSla | 3791+15.45 | ! | " 10000 0000 0000 |0000 0000 000¢| " | E343 | |+PSSla = (E343-E345)/(3*S) ! b P -1 b+ | LSB/

| | | 1+14,55 | " | " [ vow " o " ] E344 | " |+PSSla = (E344-£345)/(3*S) | " [ B B 42

| | ] {+15,00 + " 1 " R B L I < L L I ! | | | |
| | | {+15.00 | " | 11111 1111 1110 (1111 1111 1114| " L E346 | " | | 1 | | !
| {+PSS1b | 380]+15.45 | Y ] " jo b " [ " o " | E347 { " |+PSS1b = (E347-E346)/(3*S) | " | R | !

! | i 1+14.55 | " | " [ oo | " " ' " t E348 | * |+PSSlb = (E348-E346)/(3*S) | " [ "

| I 1 I T T T | T T T I T T | T
| | | | | | ! ! i | | |For S = (E352-£351)/4094 | | | 1 |
| |-PSSla | 381}1+15.00 |-14.55 | " 10000 0000 0000 |0000 0000 000¢1 " ] E349 | " |-PSSla = {E349-E351)/(3*S) 101,03,05,07,1 -2 | +2 | "

| | | " |-15.45 | R b " [ " Yo “ | E350 + " 1-PSSla = (E350-E351)/(3*S) 109,11,13,15 | | |

1 { | b" 1-15.00 | *  * R SR S B 1) N I | ! | | !
| | | | " 1-15.00 | " {1111 1111 1110 |1111 1111 111g} * ) E352 1 " ) | | | ! |
i | | | 1 I | | | i | fFor S = (E356-E355)/4094 | | ! ! |
| | | | | ! | | | } E353 1 * |-PSSla = (E353-£355)/(3*S) 102,04,06,0 ,l S S T
| [ | 382§ “ |-14.55 | b {0000 0000 0000 {0000 0000 000gI “ | E354 | " |-PSSla = (E354-£355)}/(3*S) 110,12,14,16 | | 1

' I I ' “ ' _ l 5 . 4 5 l H l " ] " ' ] i ] I n | E 355 I n ‘ ' | l l |
| | | { " j.15.00 0 " oM W I T | i | | 1
| | | | N 1-15.00 | * 1111 1111 1110 §1111 1111 1114} "o | {For S = (E352-E351)/4094 i | | i !
| i | | | | | | | | E357 § " 1-PSSlb = (E357-E352)/(3*S) 101,03,05,07,1 -2 | *+2 | "

| 1-pSS1b | 3831 " 1-14.55 | o o [ " "o " | E358 | " |-PSS1b = (E358-£352}/(3*S) 109,11,13,15 | | |

i i | | % j-15.45 | % | v Wy O \ ' i | | | |
| | | | i | | | | | | IFor S = (E356-E355)/4094 | | [ ! !
| | | 384 " j-14.85 1 " | " R B oot " L E3%% L " 1-PSS1b = (E359-E356)/(3*S) 102,04,06,08,1 -1 | +1 | *
| | | i " 1-15.45 | " [ oo P ! "oy " | E360 | " 1-PSS1b = (E360-E356)/(3*S) 110,12,14,16 | | |

| I T 1 I T T T I I I T T T I I T
! | | ! | | | | | | | IFor S = (E364-E£363)}/4094 | | | | |
| |+pPSS2a | 3851 " 1-15.00 | +5.5 |0000 0000 0000 (0000 0000 000! " 1 E361 1 " 1+PSS2a = (E361-E363)/(10*S) | AlY | I " |
| | | | " | " | +4.5 | " " " P " "o “ | E362 | " {+PSS2a = (E£362-E363)/(10*S) | " | B N |
| | | P bs50 " N B U R o 13 I B | | ! | |
| | | | " | " { +5,0 1111 1111 1110 |1111 1111 111¢} “ O E364 1 " ! | | |

| |-PSS2b | 386| " | " | +5,56 | " " " [ " o “ | E365 1 " |+PSS2b = (E365-£364)/{10*S) | " I | " |
i i | R T RO S-S Wow Woowo | % | E366 | " |+PSS2b - (E366-E364)7(10%S) | " R L

Q0Ct/01G8L~W-TIW



TABLE III. Group A inspection for device types Ol through 16 - Continued.

0y

I ] T RppTied voltages I [ Parallel T Weéasurement T T T I T
| | I ref. pin 11 (see {Applied digital loutput digitall sense lines { | 1 Limits | |
| Symbol |Testifigures 11, 12, 13, 14){ code-word | code-word | ref. pin 11 | Equations |Device typesi ! unit |
| tno T I5 T 137 T 27 I 1 R | T i T 1

| | | Yoo 1Y R 125¢-mccuanann >3619<-->4,21¢->16} Pin |Value {Unit | | I Min | Max | 1
| | | vi | E) | k9§ |MSB¢-—-nnn- >LSBIMSB¢~~---- >LSB| | | | | | | | |
| | i I | I | T T T T T T T
| S01 | 3871+15.00 {-15.00 | +5.0 | ) I 9 | E367 1 ¥ | Logic limits | i | |
| | | * | " | | flece cmen oo | 3 ) E368 | " |SOl; E367 = £368 (at tl) t Al | Pass/Fail | |
| 502 | 388§ " | * { " | 110-- - -an I 8 | €365 1 " | ! | 1 |
| | | " | " | ot 110-- -eev —-o- | 3 L E370 | " 1S02; E369 = E370 (at t2) | " | " | |
{ S03 b 389f * ' 1100- ---- ---- P17 1 E3 1Lt i | | |
| | | " | “ | " i 1100- -=-m <-a- | 3 | E372 | " {S03; E371 = E372 (at t3) | " | " | {
i S04 1390 % | ]t 11000 ---- ---- I 6 1 E3731 " | 1 | | |
| | | T IR | 11000 ---- -~-- I3 | E374 | " {SO4; E373 = E374 (at t4) 1 " | " | |
| S05 (17 I N {1000 0--- ---- 1 5 | E375 1 " | ! 1 | [
| | | " | " | h | 11000 0--- ---- | 3 | E376 1 " |SO5; E375 = E376 (at t5) | * | " |

| S06 1392y " " 1 v 11000 00-- ---- 14 | €377 4 % | 1 | | |
| | | " | " | "y 11000 00-- --.-- | 3 | E378 | " 1S06; E377 = E378 {at t6) ] " I " | |
| S07 {1393 | 1 11000 000- ----1 21 | E379 1 " | | | | t
| | | " | " | "y {1000 000- ----{ 3 ] E380 | " |SO7; E379 = E380 (at t7) | " | " | |
| S08 1394 " o 0 11000 0000 ----4 20 | E381 | * | | | i i
| | | I T | 11600 0000 ----{ 3 | E382 | " |SO8; E381 = £382 (at t8) | " | " |

| S09 1 3954 " | " | o 11000 0000 O---f 19 | E383 { " | | | | |
1 | | R 11000 0000 O---1 3 | E384 | ™ [S09; €383 = £384 (at t9) | " | " i

! U L T R 11000 0000 00--1 18 | E385 1 * | | | | {
| | | " | " | " | 11000 0000 00--| 3 | E386 | " |5010; E385 - E386 (at t10) | " | " |

| se11 § 3971 0% o 0 11000 0000 000-{ 17 | E387 | * | | | |
| | | “ | b | “ | 11000 0000 000-| 3 | E388 | " |SOl11; E387 - E388 (at tll) | " | " | |
! sel2 ] 3981 " | o | " 11000 0000 0000] 16 | E389 | " | I ! f 1
| | | " | " | * | 11000 0000 0000| 3 | E390 | " 1S012; E389 = £390 (at tl12) | " | " | |
| | | [ | { | 1 t 1 |{see figures 10 and 11) | | | |
| T I T T i I T T 1 I T I T T T
i a3 | 399§ " | b | b 10000 0000 0000 (0000 0OOC 00041 14 | E391 | " |ZE = 410* (E391) 101,02,09,10 1 -3 | +1 [ LSB

| | 4001 " | " i " 10111 1111 1111 10000 0000 000¢| " ] E392 | " 1ZE = 410* (£392) 103,04,11,12 | -2 | +2 | "

| | 401} N | " | " * " " [ " " 1 E393 1 " |ZE = 205* (E393) 105,06,13,14 + " | *» | "

| | 402} ! | " | “ 11111 1111 1110 1111 1111 1iigy “ ) E394 1 " |ZE = 410* {E394) 107,08,15,16 | -1 § +3 | " |
! 1 T I I T I T 1 T T 1 T I T
| +VFSE | 4031 " | " | " 10000 G000 0000 10000 0000 000¢| " | E395 § " [+YFSE = 410* (E395-5+10/4096) | 03,11 1-16 {+16 "

| 1 4041 " | " | " | " " " [ " ' " 1 E396 | " |+VFSE - 410* (E396-5+10/4096) | 04,12 | -4 | +4 "

| 1 4051 " | * | " (. * b (I " "o " E397 | Y |+YFSE = 205* {E397-10+20/4096)] 05,13 {-16 1+16 | " |
| | 4061 " | " | " | " " [ " " "1 E398 | " {+VFSE - 205* (£398-10+20/4096)! 06,14 i -4 1 +4 | N |
| | 407! * | " | " [ " " [ " "y “ 1 E399 | " |+VFSE = 410* (E399-10+10/4096}| 07,15 {-16 !+16 | " |
! | 4081 " ] " | " [ " " | " ot “ 1 E400 | " 1+VFSE - 410* (£400-10+10/4096}] 08,16 | -4 | +4 | " |
| I I I T 1 T I T T I T T T T T
| -YFSE | 409{ " | b | " {1111 1111 1110 11111 1111 11140 " | E401 | " |-VFSE = 410*% (E401+10-10/4096) | 01,09 1-16 {+16 | "

| | 410] N | " | " [ " " [ “ " " | E402 | " 1-VFSE = 410* (E402+10-10/4096}] 02,10 1 -4 1| +4 | !

| | 411 " | ! | " [ " " [ " " " | £E403 | " |-VFSE - 410* (E403+5-10/4096) | 03,11 1-16 1+1€ | "

| | 412] " | " | " [ v " [ " o " | E404 | " |-VFSE = 410* (E404+5-10/4096) | 04,12 I -4 1 +4 " |
| | 413} " | " | " " " " [ " "o “ ] E405 | " {-YFSE - 205* (E405+10-20/4096)] 05,13 1-16 t+16 ! "

| | 4141 " i " | " | " " " | " " " " | E406 | " |-VFSE = 205* (£406+10-20/4096)! 06,14 1 -4 | +4 | "

| I | I i [ | T I I I T T T 1 T
| | | | | | | | | | |IFor end-point linearity, | | |

| | | | i | } i | | ITLE(N) = (E(N*807)-v{ideal}}/sS: | ! !

| | | | | | ! ! | | {where S - (E450 -E407)/4094 ! I ' ! !
| | | | | | | | i | Ifor N = 1 to 42 i | i | i
| | 1+15,00 1-15.00 | +5.0 {0000 0000 0000 10000 0000 000g! 14 | E407 | V | ! l i t |
i TLEL 1 4154 " | " | " 000G 0000 0001 0000 0000 00@d! “ | E408 1 " {TLEl = (E40B8-S-E407):S | AlY 1-.75 1+ 75 1 LS8

I TLE2 | 4161 " i " | " 10000 0000 0010 10000 0000 001g] "] E409 | " |TLEZ = (F409-2*S-E407)/S | ) | I B "

| |TLE3 | 4171 " i " | " 10000 0000 0011 10000 0000 Ogdd! ] EAI0 1" ITLE3 - (E410-3%S_f4073/S ! " [ ]
| TLES I 4181 " ! " { " 10000 0000 0100 10000 0000 010¢! oL EALYT 1" [TLES = (E411-4%S-F407Y03 ! " b !
| TLES 1 4191 ! | " | " G000 0000 0110 10000 0000 Ollgl “ L E4l2 b " JTLES = (E412-6*S-E407)/S ! " P i

021701588 -W-T1W
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TABLE I1I. Group A inspection for device types 01 through 16 - Continued.

q02L/0158L W= 11N

T I T~ T Applied voltages T T Parallel I Measurement I I T ]

| | | | ref. pin 11 (see |Applied digitaloutput digitall sense lines | | | Limits

| Subgroup }Symbol |Test|figures 11, 12, 13, 14)| code-word | code-word | ref. pin 11 | Equations |Device types| | Unit
| | bno T I8 T I3 1T 2 1 | T I T | | T 170

| | | Voo I Vg | Vigg 125¢---a---o- >3619<-->4,21¢<->16] Pin |Value |Unit | | | Min | Max |

| | | ?v) | %V) | v? IMSB¢~------ >LSBIMSB(-----— >LSBI | | | | | | |

I I I [ T 1 T [ T T [ I T [ T

i 6 |TLE6 | 420}+15.00 |-15.00 | +5.0 10000 0000 Ol11 {0000 0000 édeg| 14 | E413 | V |TLE6 = (E413-7*S-E407)/S | Al |-.75 [+.75 | LSB
[Tp = -55°CITLE? | 421 b " f " 10000 0000 1000 {0000 0000 1004) " | E414 { “ |TLE7 = (E414-8*S-E407)/S | " | L B
i ITLE8 | 422) * ] % | " {0000 0000 1110 {0000 0000 111g] * | E415 | " |TLES = (E415-14*S-£407)/S | " [ L
I [TLE9 | 423} * | * | " |0000 0000 1111 |0000 000¢ dddél “ | E416 | “ |TLE9 = (E416-15*S-E407)/S | " | I R
! ITLEIO | 424} * { * | " |0000 0001 0000 |00OOC 00Ol 000¢! " | €417 | ™ |TLE10 = (E417-16*S-E407)/S | " | IS T
i ITLEXL | 4250 " f % | " [0000 0001 1110 10000 0001 111gl “ | E418 | " {TLE1l = (E418-30*S-E407)/S | " [ R R
| ITLE12 | 4261 * | | " |0000 0001 1111 0000 OOgd ddéd| " | E419 | “ |TLE12 = (EA419-31%S-E407)/S | “ [ I I
| ITLEL3 | 4278 * | ™ { * {0000 0010 0000 0000 0010 0OO#l “ | E420 | " [TLEI3 = (E420-32*S-E407)/S | " [ R
| ITLE14 | 428] * | * | " 0000 0011 1110 |0000 0011 111g| “ | E421 | * |TLE14 = {E421-62*S-E407)/S I " | I R B
| ITLELS f 4290 " | ® | " 0000 0011 1111 {0000 Odd¢ ddgg! “ | E422 | * |TLE1S = (E422-63*S-E407)/S | ! I L
| ITLEL6 [ 430 " | * | * 0000 0100 0000 {0000 0100 000¢| “ | €423 | * |[TLE16 = (E423-64*S-E407)/S | " [ I
i ITLEL7 | 4311 * | * | " |0000 0111 1110 0000 0111l 111gl " | E424 | * |TLE17 - (E424-126*S-E407)/S | u | L T
| [TLE18 | 4320 * | * | * 40000 0111 1111 |0D0D pdéd pédé| “ | E425 | " |TLEIB = (E425-127%S-E407)/S | " T L
| [TLE19 {433 " | " | " |0000 1000 0000 |0000 1000 0004] “ | E426 | " |TLE19 = (E426-128*S-E407)/S | " L L
| {TLE20 | 434] " | * | " ]0000 1111 1110 [0000 1111 111} * | E427 | " |TLE20 - (E427-254*S_E407)/S | " | I T
| ITLE2L f 435] | * | " 10000 1111 1111 0006 dddé ddgdl * | E428 | * |TLE2L - (E428-255%S5-£407)/S | " | I T
| ITLE22 | 436] * | * | " 0001 0000 000C 0001 0000 0004| “ | E429 | * |TLE22 = (E429-256*S-E407)/S | " | T
| {TLE23 | 4370 * | " | * loo0t 1111 1110 0001 1111 1114l “ | €430 | " |TLE23 = (E430-510*S-£407)/S | " | L
| ITLE24 | 438] " | " | " 0001 1111 1111 |0Odd dddd dddé| “ | E431 | “* |TLE24 = (E431-511*S-E407)/S | " S L
| ITLE2S | 439) " ] " | " ]0010 0000 0000 |0010 0000 00041 “ | E432 | " |TLE25 = (E432-512%S-E407)/S | " | T
I ITLE26 | 4401 | * | * o011 1111 1110 {0011 1111 111¢| “ | E433 | * |TLE26 - (E433-1022%S-E407)/S | “ [ T
| ITLE27 | 4411 " [ " | * 0011 1111 1111 |Odd¢é ddgé ddgdl " | £434 | " |TLE27 - {E434-1023*S-E407)/S | " | I I B
| ITLE28 | 4421 " | " | * 10100 0000 0000 |0100 0000 000¢| ™ | €435 | “ |TLE28 = (E435-1024*S-E407}/S | ) I
| ITLE29 | 4431 "} " 1 " [0111 1111 1110 |Ol11 1111 111l “ | E436 | * |TLE29 = (E436-2046%S-E407)/S | ! I R
| ITLE3D | 4441 " | " | " 10111 1111 1111 |gddd pddd dddd| * | E437 | " |TLE30 = (E437-2047*S-E407)/S | " [
| JTLE31 | 445 " | " ] ™ |1000 0000 0000 {1000 0000 000! " | £438 | ™ |TLE31l = (F438-2048*S-E407)/S | " | L B
| ITLE32 | 446f " | " | " (0010 1111 1111 {0014 cddd édéd] “ | E439 | * |TLE32 - (E439-767*S-E407)/S | " [ T
| ITLE33 | 4474 | " | " 0100 1111 1111 |0106 ddd¢é dsdél “ | E440 | " |TLE33 = (E440-1279*S-E407)/S | " | T
| {TLE34 | 4481 " | * | " ]0101 1111 1111 |01gd édds pddé! “ | E441 | " |TLE34 - (E441-1535%S-E407)/S | " | I I T
| ITLE3S | 4490 * | * | " 10l10 1111 1111 0114 déds deddl “ | E442 | * |TLE3IS - (F442-1791*S-£407)/S | " | N
} ITLE36 | 4501 " f " | " 11000 1111 1111 [100¢ dddd Bddd| * | E443 | " |TLE36 = (E443-2303*S-E407)/S | " | I T
! ITLE37 § 45il ™ 1 " 1 % 11001 1111 1111 {1048 dddé daddl * | E444 | * |TLE37 - (E444-2559%S-E407)/S | " L
| ITLE38 | 452f " f " | " ]1010 1111 1111 |101d #ddd dddél “ | E445 | " |TLE38 = (E445-2815*S-E407)/5 | " | I I
| ITLE39 | 453f * 1 * | " 11011 1111 1111 |1ddé ddde ddddl “ | E446 { * |TLE39 - (F446-3071%S-E407)/S | " | R B
] ITLE40 | 4541 " f " | " ]1100 1111 1111 {1104 dddd dddd] " | €447 |  |TLE4Q = (E447-3327*S-E407)/S | " I T
| ITLE4L | 4550 " " | " [1101 1111 1111 |11¢¢ dodd daddl “ | E448 | * |TLE41 = (E448-3583*S-E407)/S | " | R
| ITLE42 | 4561 1 " 1" |1110 1111 1111 |111g #ddd gdd]l " | E449 |  |TLEA2 = (E449-3839*S-E407)/S | " L T
| | | | " b " | 11111 1111 1110 }1111 1111 111gl  * | E450 | * | | | | |

| ] [ [ ! T T ] ] I | T [ | T 1

| | | o " b " 10000 6000 0000 J000C 0000 00041 “ | E451 | " |S = (E483-£451)/4094 i | | |

{ IMCEL | 4571 " [ " 1 “ ]0000 0000 0001 0000 0000 OOgd! " | E452 | “ |IMCEl = (E452-E451-S)/S | " f-.9 |+1.5 ] "
| IMCE2 | 458] “* | " | " {0000 0000 0010 {0000 0000 OGlgl " | €453 | " |[MCE2 = (E453-EA452-5)/S | " [ L T
| IMCE3 ] 4591 * | " | “* |0000 000C 0011 {0000 0000 Odgd| " | E454 | " |MCE3 - (E454-E453-5)/S | " N
| imce4 | 4600 " 1 " | " 0000 0000 0100 }0000 0000 010¢! “ | €455 | “ |MCE4 = (E455-E£454-5)/S f " | L
| | } " 1 " | ™ 0000 0000 0110 {0000 0000 Olig| “ | E456 | “ | ] | | {

| IMCES | 4611 " I " | " ]0000 0000 0111 0000 0000 dggd! " | E457 | " [MCES = (E457-E456-S)/S I " [ N
| ImCE6 | 4620 1 " | ™ {0000 0000 1000 |0000 0000 100¢| “ | E458 | " |MCE6 = (E458-E457-S)/S | " [ R
| | | "t " 1 " 10000 0000 1110 |0000 0000 1ligl " | E459 | " | ! | | |

| IMCE7 1 463} " I " | * 0000 0000 1111 |0000 000¢ #dddl " | E460 | " |MCE7 = (E460-E459-5)/S | " [ T
I imces | 4641 f " | " ]0000 0001 0000 0000 0001 0004} " | E461 | " |MCE8 = (E461-E460-S)/S | " I I
| | | b b ™ |0000 0001 1110 {0000 0001 11ig] “ | E462 | " | | | i I

| [MCE9 | 4651 " I " | ™ 10000 0001 1111 |0000 0048 dddd| ™ | E463 | " |MCEQ = (E463-E462-5)/S | ! [ T R
| IMCE1O | 4661 " 1 " | " |0000 0010 0000 {0000 0010 000¢| “ | E464 | “ |[MCE10 = (E464-E463-S)/S | " [ L
| | ! b 1" ] " |0000 0011 1110 0000 0011 111g) " | €465 | " | i | | |

| IMCEYL | 4671 * 1 " | " 10000 0011 1111 |0000 Ogdd dddd| " | E466 | " IMCE1l = (EA66-E465-5)/S | ! [ R
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TABLE III.

Group A inspection for device types Ol through 16 - Continued,

T I T 1T AppTied voTtages T T Parallel 1  Méasurement | Il I I [
| | | I ref. pin 11 (see {Applied digital loutput digitall sense lines | ! | Limits | |
| Subgroup |Symbol {Testlfigures 11, 12, 13, 14)| code-word | code-word | ref. pin 11 | Equations {Device types! | Unit |
| | Ino. T 15 T 137 T 2 1 I ] f T T | I
I | | I Voo | Vgg 1y 125¢--cmauuen >3619<-->4,21<->16]1 Pin |Value |Unit | | | Min | Max | |
| | | (V) ?V) | keﬁ {MSB¢------- >LSBIMSB<------ >LSB| i | | | | i |
T | T 1 [ I T T [ T T T T T T T T
] 6 . IMCE12 | 4681+15,00 |-15.00 | +5.0 {0000 0100 0000 {0000 0100 000d| 14 | E467 | V |MCE12 - (E467-E466-S)/S | AN 1-.9 I+1,581 LS8 |
[TA = -55°C | | | " | " i * 0000 0111 1110 10000 0111 1l14| | E468 | * | i | t t !
| IMCE13 | 469 * i " I % 10000 0111 1111 {0000 #dd¢ #9dd| “ | E469 | " IMCELl3 = (E469-£468-S)/S | ! | I | " |
| IMCE14 | 4701 Y | “ | " 10000 1000 0000 {0000 1000 0004 " | E470 | " IMCE14 = (EA70-E469-S)/S | " | I " |
| | | { " | " [ 10000 1111 1110 0000 1111 111¢¢ “ | E471 | ™ | | | 1 | |
| IMCEL1S | 471} " | " [ 10000 1111 1111 10004 dddd ddgd| Y| E472 1 " |MCE1S = (EA72-E471-S)/S | " [ S " |
| IMCE16 | 472§ " | " | Y {0001 0000 0000 {0001 0000 000! “ | E473 1 " IMCE16 - (E473-E472-5)/S | " [ R | Y I
| | | | " | " [ 10001 1111 1110 {0001 1111 11lgj S I . ¥ 7 R | | | | | 1
| IMCEL7 | 473I " t b [ 10001 1111 1111 {00¢¢ dgod dddd| " | EA75 | " IMCE17 = (E475-F474.5)/S | " | B | N !
| IMCELE | 4744 " | " I " 10010 0000 00CC |0010 0000 0004 “ | E476 | " |MCE18 = (E476-E475-5)/S | " | S I " |
| | | | " | " | " {0011 1111 1110 |0011 1111 1114 "t E477 1 " | | | 1 | |
| IMCELS | 475} " | " | “ 10011 1111 1111 {Odés ddés dadd| “ | E478 | " IMCE19 = (E478-E477-S)/S | " [ " 1
| IMCE20 | 4764 " | " [ 10100 0000 0000 {0100 0000 000#| “ | EA79 | " IMCE20 = (E479-E478-S)/S | " | R | " |
| | | | " | b I " {0111 1111 1110 JO111 1111 11lgi “ | E480 1 " | | | | | |
| IMCE21 | 477} " { " [ 10111 1111 1111 idggd sddd dddd! “ | E481 | " |MCE21 = (EA81-E480-S)/S ! " | I " |
| IMCE22 | 478 " i “ [ 11000 0000 0000 |1000 0000 00O0g! “ | E482 | " |MCE22 = (E482-E481-S)/S i b | I B " ]
| | | [ 3 | " { " J1111 1111 1110 1111 1111 111¢d “ | E483 | " | I | | | |
| T T T T T 1 ] T T T I T T T T T
| i | i | | | | | | | IFor S = (E487-£486)/4094 | | i | |
| j+PSSla | 479{+15.45 | " P |000C 0000 0000 (0000 0000 0004 | " | E484 | ™ [+PSSla = (E484-E486)/(3*S) | " I -1 {1 +1 | LSB/ |
| | i |+14.55 | b | [ " " [ oo “ | E485 | ™ [+PSSla - (E485-FA486)/(3*S) | " | I B T 4 S
| | | f+18.00 1+ " | o ¥ R B S I B L F: T O I | i | | |
! | [ |+15.00 | * [ {1111 1111 1110 {1111 1111 1114| “ 1E487 4 " | | | | 1 |
| |+PSS1b | 480)+15.45 | " [ [ “ " [ " o v E488 | " |+PSSIb = (E4B88-E487)/(3*S) | B | I B " |
| i | 1+14.55 | ! | * [ " * [ " " " E489 | " {+PSS1b = (E489-£487)/(3*S) 1 N [ " |
i I I I 1 T [ T ! T T T T T T ] T
| | I | | | | | | | | IFor S = (E493-F492)/4094 | | | | |
| |-PSSla | 4811+15.00 |-14.55 | 1000C 0000 0000 10000 0000 00O0¢| "} E490 | " |-PSSla = (E490-E492)/(3*S) 101,03,05,07,1 -2 | +2 | " |
| | | | * |-15.45 | * [ » " [ h " “ | E491 | * |-PSSla - (E491-E492)/(3*S) 109,11,13,15 1 " | " | " i
| 1 | | " j-1500 4 * | ™ T oMo | E492 1 M| | | | | !
i | | | " t-15.00 | t1111 1111 1110 11111 1111 1iig} "} E493 | " | 1 | | ! |
| { | | | | | | i | | IFor S = (E497-E496)/4094 | | | ! |
| | | 482} b 1-14,565 | Y 10000 0000 0000 10000 0000 0004¢! " ] E494 | " |-PSSla - (F494-E496)/(3*S) 103,04,06,08,1 -1 | +1 | N |
| | { | " |-15.45 § * [ " # [ " "o “ | E495 | " |_PSSla = (E495-E496}/(3*S) t10,12,14,16 + " t " | " |
| | | | " t-15.00 | " | N b { " " " " ) E496 } v | ] | I | |
| | | I “ |-15.00 | " J1111 1111 1110 (1111 1111 1114t A N Y7 A 1 | | l |
! i | | | | | | | | | {For S = (E493-£492)/4094 | | ! | {
| {-PSSib | 483} " {-14.55 | " [ “ " [ " Yo " | E498 | " {-PSS1b = (E498-£493)/(3%S) 101,03,05,07,1 -2 @ +2 | " |
: ; : II " ||-15 45 | " : » " N I| " " o "} E499 || " |-PSS1b = (E499-E493)/(3*S) 109,11,13,15 | " ' " | " t|
| | | | I i ! 1
| I | | ! | | | | | | {For S = (E497-E496)/4094 | | : | |
| | | 484| " |-14,86 y " | " " [ ooty “ | E500 | " [-PSSlb = (E500-E497)/(3*S) 102,04,06,08,1 -1 @ +1 | " !
| | | | " 1-15.45 | | " " [ ! " " 1 E501 | " |-PSSIb = (E501-E497}/{3*S) 11¢,12,14,16 + * ¢ " | }
| I | [ | ] I ] T T T I T I T T
I | 1 | | | | ! | | | {For S = (£505-E504)/4094 i | ! | |
| {+PSS2a | 485] ! 1-15.00 | +5.5 10000 00CO 0000 0000 00CO 000H| " { E502 { " 1+PSS2a = {E502-E504)/(10*S) ' ATl [ B " |
| | } | " | " | +4.6 | * " b [ " R " 1 E503 | " 1+PSS2a = (E503-E504)/(10*S} ! " | I B " |
| | | {0 4% 50 1 " W I Y R . | | | |
t | | i " | " ! #5.0 11111 1111 1110 1111 1111 111g¢ "L E505 1" ! | ' i |
[ |+PSS2b | 486] " | " | +5.6 | " " " [ " o " | E506 | " 1+PSS2b = (E506-E502),/(10*%: : " | R | " |
| i | | " | ! i +4.5 | " " " [ ! o “ L ES07 | M 1+PSS2b = (E507-ES00)/{10*3; i " | " |

UL/ ULGaE-W=TIW
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TABLE II1. Group A inspection for device types Ol through 16 - Continued.

AppTied voTtages ] T Parallel 1| Méasurement
ref. pin 11 (see {Applied digitaljoutput digitall sense lines
tifigures 11, 12, 13, 14)] code-word | code-word | ref. pin 11
1% Z 1

T T
I Limits |
Subgroup } !

Equations Device types

]

|

|

T T T T T

Vke? 125¢-m-mauann »>3619¢<-->4,21<->16! Pin |value {Unit |

IMSB<-----~- >LSBIMSB<------ >LSB]
I T
|

!
|
|

T
IFor end-point linearity,
ITLE(N) = (E(N*509)-v(1deal))/s
iwhere S = (E£509-E508)/4094
Ifor N = 1 to 4094

v oI

"y

" ITLEL

" |TLE2

" ITLE3
|

I
|
{
| |
!

7

. +5.0 10000 0000 0000 |0000 0000 C00#! 14
Tp = +25°C

“JI111 1111 1110 {1111 1111 111¢] N
“ {0000 0000 0001 {0000 0000 OOggi "
“ 106000 0000 0010 |000C 0000 001¢| "
" 10000 0000 001l |0000 QOO0 Ogddgi "

| . | .

I

|

|

|

|

|

I

|

1

|

|

|

i

(E510-S-E508)/S |

(ES11-2*S-E508)/S |
(E512-3*S-£E508)/S : "

1

|

|

1

:

|

|

|

|

|

|

|

|

|

N—(B%nary)

jr
p

R
4

|

l l

[« " JTLE(N) = (E(509+N)-N*S-E508)/S
- | .

| |

| |

1 TLE4092]
|TLEA093 1
| TLE4094]
! 1

1111 1111 1104] * * JTLE4092 - (E4601-8092%S-E508)/S
1111 1111 1149t

|
I
|
'|
. |
1111 1111 1100 |
|

1111 1111 1110 {1111 1111 11lgf "
|
!
|
|
|
!

1111 1111 1101 " |TLE4093 ; {E4602-4093*S-£508)/S

Y JTLE4094 = (F4603-4094*S-£508)/S
|
IWorst positive error
|Worst positive code

!
|
I
|
i
|
:
|
!
:
|
|
|
|
|
!
|
|
|
!
|
|
|
: IWorst negative error
|

=

|
| |
| |
| |
! | |Worst negative code
| | |

shall be within 150 mi11iLSB of the worst positive and negative error values, as determined by all the codes.

I T I
| | |
! | !
| : I
| |
+5.0 |0000 0000 0000 10000 0000 000¢| 14
*J1111 1111 1110 11111 1111 1118} "
* 10000 0000 0001 {0000 0200 OOgdt "
" 10000 0000 0010 |000C 0000 OClg| "

* 10000 0000 0011 {0000 000C Oggd! "
. . I

I T 1 I
! | | {For end-point linearity,
| | | JTLE(N) = (E(N+4605)-V(ideal})/S
| ! | |where S = {E4605-E4604)/4094
| | | |for N = 1 to 4094
T 8 125°c: : by
A= [
| TLEL | b ITLEL {£4606-5-£4604}/S
| TLEZ t £E4607 : Y |TLE2 = (E4607-2*S-E4604)/S
| |
| |
| !
! |
| !
| |
| |

(E4608-3*S-£4604)/S

" ITLE3
|

| .
: TLE(N) = (E(4605+N)-N*S-E4604)/S
1 .

i

|
. | .
" | N-{binary)
| .
|
|

| TLEADS2|
[TLE4093 |
| TLE4094 |
} | ]

1111 1111 1104] *
111 1111 1lggl *
1111 1111 1111 "

" 11111 1111 1100

* |11l 1111 1101

" 111 1111 1110
|

E8697 | " ITLE4092 = (EB8697-4092*S-E4604)/S!| "
E8698 | " |TLE4093 = (E8698-4093*S-£4604)/S| "
E8699 | " |TLE4A094 - (E8699-4094*S-E4604)/S! "
| 1

| IWorst positive error I

| |Worst positive code |

; IWorst negative error ‘ 1-.75 |+.75
| |

IWorst negative code
| i |

(RSO e

I T
i !
| |
| {
| |
I !
! |
! !
| ]
| |
1 |
i !
I |
! |
| !
1 |
| !
{ |
| |
| |
| i
| !
| !
| |
! !
| {

!
| |
| 1
i {491 |
| |
! |

T
|

I

!

|

I

|

}

!

I

i

o

n I

i

:

!

!

!

|

I !
I !
| |
I !
I |

9021/0158t-W-TIH

The worst positive and negative error values, as determined by the manufacturer's abbreviated bit transition linearity error (TLE) test procedure for subgroup 5
shall be within 150 mil11iLSB of the worst positive and negative error values, as determined by all the codes test.

. 8 (A1l test parameters, test conditions, equations, and test limits are idenical with those specified in table 11I, subgroup 8 (Tp = +125°C).)
A= -55C |

T
|
|
|
|
|
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
J
|
|
|
|
|
|
|
:
| The worst positive and negative error values, as determined by the manufacturer's abbreviated bit transition linearity error (TLE) test procedure for subgroup 4
|
|
I
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
I
|
|
| |




Group A inspection for device types Ol through 16 - Continued.
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4.4.3 Group C inspection. Group C inspection shall be in accordance with table
XI1 of method 5008 of MIL-STD-883 and as follows:

a. End-point electrical parameters shall be as specified in table II
herein. Delta limits shall apply only to subgroup 2 of group C
inspection for class B devices.

b. Steady-state life test (method 5008 of MIL-STD-883) conditions:
(1) Test condition A, using the circuit shown on figure 9.
(2) Tp = 125°C minimum.

(3) Test duration: 1000 hours, except as permitted by method 1005 of
MIL-STD-883.

c. Special subgroups shall be added to the group C inspection requirements
for classes B and S devices, and shall consist of the tests, conditions,
and limits of subgroups 7, 8, 9, 10, 11, and 12 as specified in table III
herein.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table
XIII of method 5008 of MIL-STD-883.

TABLE IV. End-point electrical parameters at Tp = +25°C.

] | | | I ] T
| Test | Symbol | Device | Delta | Limits | Unit |
[ no, I | type | Timits 1/T I I {
| | I | ] Min | Max | !
] [ [ I 1 T [ ]
| 199- | y43 | 01,02,09,10 | +] i -3 | +1 | LSB I
| 202 | | 03,04,05,06 | ] | -2 | +2 | LSB !
| | F11,12,13,14 ] +] | -2 | =2 | LSB |
| | | 07,08,15,16 | +] | 1 ] +3 | LS8 [
| [ | | [ | | |
] | ! | I [ | I
| 203- | +vgg | 04,06,08 | 42 | -4 | +4 | LSB |
| 208 i [ 12,14,16 | +2 | -4 | +4 | LSB I
| | | 03,05,07 | £4 | -6 | +6 | LSB !
[ | [ 11,13,15 | 14 | -6 | +6 | LSB |
| | | | | | [ |
I [ [ ] | T I T
| 209~ | “VFS | 02,04,06 } 2 ] -4 | +4 | LSB |
| 214 { | 10,1z,14 | £ (- | +4 | LSB |
] | | 01,03,05 ] +4 | -6 ] +6 | LSB |
: : : 09,11,13 | +4 I -6 | +6 I LSB I
| | | | |

1/ Delta limits apply to the measured value (see delta limit definition
in MIL-H-38534).

4.5 Methods of inspection. Methods of inspection shall be as specified in the
appropriate tables and as follows:

4.5.1 Voltage and current. All voltages given are referenced to the pin 11
ground terminal of the device under test (DUT). Currents given are conventional
current and positive when flowing into the referenced terminal.

4.5.2 Burn-in and steady-state life test cooldown procedures. When the devices
are measured at +25 C, following application of the steady-state 1ife or burn-in
test condition, they shall be cooled to within +10 C of their power stable
condition prior to removal of the bias.
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4.6 Data reporting. When specified in the contract or purchase order, a copy
of the TolTowing data, as applicable, shall be supplied:
a. Attributes data for all screening tests (see 4.2) and variables data for
all static burn-in, dynamic burn-in, and operating life tests.
b. A copy of each radiograph.

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

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

e. Final electrical parameter data {see 4.2b).

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in
accordance wit -H- .

6. NOTES

{This section contains information of a general or explanatory nature that may
be helpful, but is not mandatory.)

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

6.2 Acquisition requirements. The acquisition document must specify the
following:

a. Title, number, and date of the specification.

b. Issue of DODISS to be cited in the solicitation, and if required, the
specific issue of individual documents referenced (see 2.1).

¢. Part or Identifying Number (PIN) (see 6.6).

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

e. Requirements for certificate of compliance, if applicable.

f. Requirements for notification of change of product to the contracting
activity in addition to notification to the qualifying activity, if
applicable.

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

h. Requirements for product assurance options.

i. Requirements for special lead lengths, or lead forming, if applicable.
These requirements shall not affect the PIN.
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6.3 Abbreviations, symbols, and definitions. Unless otherwise specified,
abbreviations, symbols, and definitions used here are defined in MIL-STD-1331,
MIL-M-38510, MIL-H-38534, and as follows:

Es ILoGs REF: Input currents for positive, negative, logic
8 re?erence voltage supplies, respectively.

Pp: Total device power dissipation.

Iy : Digital low level input current.

Iry: Digital high level input current.

Igsc: Output short circuit current.

Vou: Digital high level output voltage.

VoL: Digital low ltevel output voltage.

Sp: Serial output.

tpyL: High-to-low propagation detay time.

tpry: Low-to-high propagation delay time.

Ry: Input resistance of the analog input.

Pgg: Power supply sensitivity.

Zg: Input offset voltage for zero output code transition.
Vegp: Full scale voltage error, end-point accuracy.
Tyg: Bit transition linearity error.

M%E: Differential linearity error for the output code-words adjacent to
the major and minor carry transitions.

NI: Transition uncertainty due to all sources (i.e. noise, settling time,
etc.).

MSB: Most significant bit.

LSB: Least significant bit.

e.o.c.: End of conversion.

SA: Successive approximation.

SAR: Successive approximation register.
S/H amp.: Sample/Hold amplifier.
Vin(a): Analog input voltage.

Max (*+): The positive voltage required at the analog voltage input pin
to produce a digital code of 0000 0000 0000 at the DUT output pins.

Max (-): The negative voltage required at the analog voltage input pin
to produce a digital code of 1111 1111 1111 at the DUT output pins.
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Bipolar mode: Bipolar mode is the A/D converter operation mode that includes
both positive and negative input analog voltages and provides an inverted
offset binary output code.

Bit transition linearity error: Bit transition linearity error is the
difference between the measured analog input voltage at each output bit
transition point with respect to the ideal voltage at the same bit transition
points as defined by a straight line that passes through the first and last
bit transition points.

Serial output: Serial output is the bit by bit output of the A/D converter
beginning with the MSB.

Full-scale range: Full-scale range is the voltage difference betwegn the
input voltages at the first bit transition and the last bit transition plus
twice the voltage difference between two adjacent bit transitions.

Least significant bit: The least significant bit is the bit in the output
code that carries the least weight. The value of the least significant bit
is the average difference between the analog input voltages at two adjacent
output bit transitions. The ideal difference voltage is the value of the
full scale range divided by 4096.

Monotonicity: A device is monotonic if the ratio of the incremental change
in the output to an incremental change in the input (a0/aI) does not change
sign over the entire operating range.

Most significant bit: The most significant bit is the bit in the output code
that carries the most weight. The most significant bit is the output bit
that changes state when the analog input voltage change from its most
positive value to one-half of the full scale range.

6.4 Logistic support. Lead materials and finishes {see 3.3) are
interchangeable. Unless otherwise specified, microcircuits acquired for
Government logistic support will be acquired to device class B (see 1.2.2), lead
material and finish C (see 3.3). Longer length leads and lead forming shall not
affect the PIN.

6.5 Substitutability. The cross-reference information below is presented for
the convenience of users. Microcircuits covered by this specification will
functionally replace the 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 variation 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 Military
device type Industry generic type device type Industry generic type
01 5200 09 5210
02 5203 10 5213
03 5201 11 5211
04 5204 12 5214
05 5202 13 5212
06 5205 14 5215
07 5206 15 5216
08 5207 16 5217
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6.6 Part or Identifying Number (PIN).

MIL-M-38510/1208B

MIL-M-38510, and as specified herein.

6.7 Changes from previous issue.

The PIN shall be in accordance with

Marginal notations are not used in this

revision to identify changes with respect to the previous issue due to the

extensiveness of the changes.

Custodians:
Army - ER
Navy - EC
Air Force - 17
NASA - NA

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

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

CONCLUDING MATERIAL
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Preparing activity:
Air Force - 17

Agent:
DLA - ES
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