MIL-M-38510/140
31 bctober 19§%

N MILITARY SPECIFICATION

MICROCIRCUITS, LINEAR, MONOLITHIC AND HYBRID SILICON,
MICROPROCESSOR COMPATIBLE,
12 BIT ANALOG-TO-DIGITAL CONVERTERS

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithic and
hybrid, microprocessor compatible, 12-bit successive approximation analog-to-digital
converters buffered outputs. Two product assurance classes and a choice of case
outlines and lead finishes are provided and are reflected in the complete part number.

P E]

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

5 1.2.1 Device types. The device types shall be as follows:
Device Input voltage range (all device types) Technology Performance-

type {pin programmabie) ___grade

01 0V to +10 V unipolar Monolithic High

0 V to +20 V unipolar

-5 V to +5 V bipolar _
-10 V to +10 V bipolar -
02 Same as defined for device type 01. Monolithic Medium

03 ! Hybrid High
04 " Hybrid Medium

. 05 " Monolithic High
7N 06 " Monolithic Medium

1.2.2 Device class. The device class shall be the product assurance level as
defined in MIL-M-38510. :

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

Qutline letter Case outliine, (see MIL-M-38510, appendix C)
X D-10 (28-1ead, 1/2" x 1-3/8"), dual-in-line
package

IBeneficial comments (recommendations, additions, deletions] and any pertinent T
|data which may be of use in improving this document should be addressed to: Romel
|Air Development Center, (RBE-2), Griffiss AFB, NY 13441, by using the self- |
laddressed Standardization Document Improvement Proposal (DD Form 1426) appearing |
lat the end of this docufment or by letter. |

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.3 Absolute maximum ratings.

Positive supply voltage (Vgc) to digital return - - - - -
Negative supply voltage (VEg) to digital return - - - - -
Positive supply voltage (Vi gg) to digital return- - - - -
Digital input voltage to d%g?ta1 return - - - - - - - - -

Digital output voltage to digital return (Hi-Z output)- -

Analog return to digital returnp - - - - - - - - - - - - -
Analog input voltage to analog return - - - - - - - - = =
£20 V analog input voltage to analog return - - - - - - -
VREF out short to analog return - - - - - - - - - - - - -
VREF out short to Vg - - - - - - - - - - - P
Power dissipation - - = - = = = - = = - = = - - - - = - -
Lead temperature (soldering, 10 seconds)- - - - - - - - -
Storage temperature - - - - - - - = = = - - = - - - = = -
Junction temperature (may be exceeded during burn-in) - -

1.4 Recommended operating conditions.

Positive supply voltage range {V¢c) - - - - - - - - - - -
Negative supply voltage range (VEE) - - = = = = = = = - -
Positive supply voltage range (VL pog)- - - - - - - - - - -
Ambient operating temperature range - - - - - - - - - - =

1.5 Power and thermal characteristics.

24 ¥V
Indefinite
10 ms

+175°¢C

+11.4 to *+16.5 V
-16.5 to -11.4 Vv
+4.5 to 5.5 V

-55°C to +125°C

)

Case Maximum allowable Maximum Maximum
Package outline power dissipation 68JA
28 lead dual-in-line X 1000 mW at Tp = +125°C 25°C/M 60°C/M

2. APPLICABLE DOCUMENTS

2.1 Government documents.

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

cited in the solicitation.
SPECIFICATION
MILITARY
MIL-M-38510 -
STANDARD
MILITARY

MIL-STD-883 -

Microcircuits, General Specification for.

Test Methods and Procedures for Microelectronics.

(Copies of the specification and standard required by contractors in connection

with specific acquisition functi
or as directed by the contracting activity.)

ons should be obtained from the contracting activity

2.2 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein (except for associated detail
specifications, specification sheets or MS standards), the text of this specification

shall take precedence. Nothing in this specification, however,

shall supersede

applicable laws and regulations unless a specific exemption has been obtained.
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TABLE I. Electrical performance characteristics.

1 | 1 | Limits | [
| | ] Conditions [ | I |
| Parameter 1/ |Symbol | (see 3.4 and figures 6 and 10 | Min | Max |Units |
} - { { unless otherwise specified) } : } }
| I | | ] T

I ower supply current |Igc |0utput code = 0000 0000 0000 and |l 1 | 16 | mA |
{ from V¢ = } 1111 1111 1111 2/ Il II = ‘
T T ] P | | | T
|Power supply current |Igg [Output codg”= 0000 0000 0000 and |-30 | -1 | " |
{ from VEg { l 1111 1111 1111 2/ { } l }
I I | | | | T
|Power supply current [I_og |Output code = 0000 0000 0000 and |l 1 | 4 | " |
} from Vi og = : 1111 1111 1111 2/ } { I {
| | I | I I [
} ower dissipation }Pd }(ca]culated worse case of 2 conditions) 3/ { { 725 { mi =
| I | | | [

l Input low current 1111 v | -10 I ¥ | wA |
| | VSO%561¢) ~ 0.0 v | | | |
| | | | | | |
T | [ | | | T
|Input high current 111K IVigg = 5.5V f-1 | w0 I " |
| | [viN{LOGIC) = 2.4 V | i | |
| | | | | | |
| | T ] | [ T
| | |VIN(LOGIC) = 5.5 V P-1 L 1w | "
| | | | | | |
T [ [ | | ! |
|High impedance state |Iz IViog = 5.5V j-10 | 10 | " |
| output current | VN = 10.08 V min. | | | |
| | |Output code = 1111 1111 1111 2/ | I I |
| | |Set R/T = Logic "0" - | | | 1
| | |Output bits 1 through 12 | | | |
| | Imeasured separately | | I |
i | Vg = 0.0 V | | | |
| | | | | ! |
| I | [ T | I
I 1174 IVLog = 5.5V l-10 1 10 | " |
| | IVIN = -7 mV max | | | |
| | 10utput code = 0000 0000 0000 2/ | | | |
| | ISet R/T = logic "O" - | | | |
| | |Output bits 1 through 12 | | | |
| | imeasured separately | | | |
| o | Vo = 5.5V | | | |
A T | | | | | |
I T [ I | | 1
IConversmn time/ lte IVIN = -7 mV max | | | |
1 | |Output code = 0000 0000 0000 2/ | | | !
{ | 18-bit cycle | | | |
| | Device types 01, 02, 03, 04 110 | 29 | us |

I ] | Device types 05, 06 i 6 l11.s | " |
| | 112-bit cycle | [ | |
i i | Device types 01, 02, 03, 04 . - J 15 | " |
I { } Device types 05, 06 o { 9 { 17 l " :

See footnotes at end of table.
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{Viy = 10.08 V min
|0utput code = 1111 1111 XXXX
IVO = 0-4 V

TABLE I. Electrical performance characteristics - Continued.
T I | | Limits 1 I
| | | Conditions I | I |
| Parameter 1/ |Symbol | (see 3.4 and figures 6 and 10 { Min | Max |Units |
} - = % unless otherwise specified) ‘ ‘ { l
T I [ I [ I T
loutput logic voltage Vg [Viog = 4.5V [ fo.a | v |
| levels | |Qutput code = 0000 0000 0000 | | | |
| | IMeasure output bits 1-12 | | | |
| | [& STS | | | |
I | I, = 1.6 mA I I I I
I | | | | | |
| I | { | | 1
| IVoH IViog = 4.5V | 2.4 | [
| | - |Output code = 1111 1111 1111 | | | |
| | |Measure output bits 1-12 | | | |
| | |& STS | | | 1
| | I, = -0.5 mA | | | |
| | |(Figures 6, 7, and 10) | | ! |
| | | | | | |
T ] ! [ [ ] [
|Reference voltage | VREF |Output code = 0000 0000 0000 | | | |
| | |Bipolar, VFSR = 20 V i | | |
| | jIL = 1.5 mA | | | |
| | | Device types 01, 02 | 9.95 j10.05 | " |
} } { Device types 03, 04, 05, 06 : 9.90 :10.10 : " {
T T | [ I I T
|Output operating Iml [12/8 = 0.0 V | 2.4 | [
| modes (high byte) | |Ag = logic "0" 5/ | | | |
| | IViy = 10.08 V min - | | l |
| | [Output code = 1111 1111 XXXX | | | |
| | I = -0.5 mA | | [ |
l | |Measure output bits 1-8 | | | |
| | i | | | |
| T | | I | |
| (Tow byte) Im2 112/8 = 0.0 V | 2.4 | P
| I |Ag = Yogic "1" 5/ | | ! |
| [ IViy = 10.08 V min | 1 | |
| | |Output code = XXXX 0000 1111 | | | |
| I I = -0.5 mA | | | |
| | |Measure output bits 9-12 | | | |
| | | | | | |
| T — T T | |
| (middle nybble m3 112/8 = 0.0 | 10,4 | " |
| override, trailing | 1Ag = logic "1" 5/ | | | |
| zeros) I |ViN = 10.08 V min - | 1 I |
| | {Output code = XXXX 0000 1111 | | | |
| | 11 = -1.6 mA | | | |
| | |Measure output bits 5-8 | | | |
| | | i | | |
| T T | | | l
| (high nybble Hi-Z) Im4 112/8 = 0.0 V 1-10 | 10 | wA |
| ! lAg = logic "1" 5/ | ! | |
| | IVIN = 10.08 V min | | | |
| | |Output code = XXXX 0000 1111 ] | ] |
| | [Vo = 0.4 V | | | |
| | |Measure output bits 1-4 | | | |
| | | | | i |
| | | | | | |
| (low nybble Hi-Z) m5 112/8 = 0.0 V | -10 | 10 | wA |
| IAg = logic “0" 5/ | | | |
| ] | | |
| | | | |
| | | | |
| | | ] |

|Measure output bits 9-12

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

-

Parameter 1/

Symbol

Conditions
(see 3.4 and figures 6 and 10
unless otherwise specified)

Units

Logic thresholds

-
o
~
o

IVIN_= -7 mV max
IVR/c = 0.8 V (initial)
IVR/E = 2.0 V

|Output code = 0000 0000 0000
|

{Logic “0%)

|

[ViN_= 10.08 V min
IVR/C = 0.8 V (initial)
IVR/E = 2.0 V

|Output code = 1111 1111 1111
|

(Logic "1%)

<
(]
m

T
IVIN
IVcE =
=0utput

10.08 V min

2.0 V, convert
code = 1111 1111

1111

{Logic "1")

|
IVIN =
IVcg = 0.8 V

lOutput code = 1111 1111 1111

(Logic "1")

SRS NS S N— S ——

IViN = -7 mV max
IVcE = 2.0 V, convert
=0utput code = 0000 0000

0000

(Logic “0")

—_— e e ———_—— ———— ——

<
(e]
w

— s e —_—— ———

T
IVIN = 10.08 V min

IVcg = logic "1

IVgg = 0.8 V, convert
=0utput code = 1111 1111

1111

(Logic “1")

r—-
IVgs = 2.0V

IVcE = logic "1

IVIN = -7 mV max

:Output code = 1111 1111

wonon

1111

{Logic "1")

i
VN = -7 mV max

IVcg = logic "1"

IV{T = 0.8 V, convert
=0utput code = 0000 0000

Honon

0000

(Logic “0")

-
>
o

|
|VIN_F 10.08 V min
112/8 = 0.0 V

IVao = 0.8 V, convert
|Output code = 1111 1111
:Measure output bits 5-8

XXXX

(Logic "1")

logic "0"

2.0 V, Vgcg = logic "1"
|Output code = XXXX 0000 1111
{Measure outputs bits 5-8

-
[w)
m
(/]

(Logic “"0")

AU (NS R N S R

See footnotes at end of table.
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(Figures 8 and 10}

TABLE 1. Electrical performance characteristics - Continued.
T | ] ] Limits | T
| | | Conditions I I T |
| Parameter 1/ |Symbol | (see 3.4 and figures 6 and 10 | Min | Max [Units |
{ { { unless otherwise specified) : : : :
T I | I I [ T
|Power supply 1+Pgs1  113.5 V < Vg¢ < 15.0 V, | -.10 | .10 | LSB/ |
| sensitivity to | 115.0 V < V¢¢ < 16.5 V | | | #PS |
I Vee ! JOoutput Transition = 0000 0000 0004 | | | |
| | | and 1111 1111 1114 6/ | | | |
| ] | | | |
T | l | ! ]
| |+Pss2  [11.4 V < Vo < 12.0V, | -.20 | .20 | " |
| | 112.0 V < Vg < 12.6 V. 1 | | |
! ! |[Output Transition = 0000 0000 000¢ I | I |
| | | and 1111 1111 111¢ 6 | ] I I
| | [(Figures 8 and 10) | | | |
| | | | | | |
I | i I | I |
{Power supply |+Pss3  14.5 V < VoG < 5.0V, | -.101 .10 | " |
| sensitivity to | 15.0 V. < Vio6 < 5.5V | | | |
I Yiog | [Output transition = 0000 0000 000¢ | | | |
| | | and 1111 1111 1114 l [ | |
| I [(Figures 8 and 10) 6/ | | | I
| | | | | 1 |
1 I ! ] | l I
|Power supply |-Pgsy  |-16.5 V < Vgp < -15.0V, [-.101] .10 | " 1
| sensitivity to | {-15.0 V < VEE < -13.5 V | | | |
| VEe | |Output transition = 0000 0000 0004 | | | |
| | l and 1111 1111 1114 6/ 1 | | |
| | l | | | |
| T | | | ] |
I |-Pssp  1-12.6 V < Vg < -12.0 V, | -.201 .20 | * |
I | 1-12.0 V < VEE < -11.5 V | | | l
| | [Output transition = 0000 0000 0004 | | | |
| I | and 1111 1111 111¢ 6/ | | | |
| | [(Figures 8 and 10) | | | |
| | 1 | | | I
T i ! | } | ! I
:Missing code check lMcc }AH codes check { 0 % 0 ECOdes l
T I 1 1 | I I
lUnipolar offset [¥V10 lOutput transition = 0000 0000 000¢ | | | |
| voltage | ITa = 25°C 6/ | | | |
[ I | Dev1ce types 01, 02 - [ | | |
| | | Initial | -0.511.5 |LsB |
| | | End point f-1.0120 1 " |
| | | Device types 03, 04, 05, 06 | | | |
| | i Initial i-1.5125 | " |
| | | End point | -2.013.0 | " |
] | |(Figures 8 and 10) ( | | |
I | | | | | |
] | ] | | |
nipo‘lar offset ldy1o [Output transition = 0000 0000 0004 6/ | | | !
voltage drift | 7dT | Device types 01, 02 - | -0.510.5 | " |
I Device types 03 04, 05, 06 } -1.0 { 1.0 } " =
| | i | [

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

! [ | Limits |
| | Conditions
| {see 3.4 and figures 6 and 10

l Units
| unless otherwise specified)
|

=
o
x

Parameter 1/

T
|
!
|
|
=

Bz |Output code = ¢ddd d068 dddd 6/
|Bipolar, VFSR = 20 V
IInitial
|End point
}TA = 25°C (Figures 8 and 10)

}Bipo1ar zero
LSB
|

T

Bipolar zero
| drift

|

[~
~C0
aN
=

IBipolar, VFSR = 20 V
| Device types 01, 03, 05

Device types 02, 04, 06
(Figures 8 and 10}

—

|
|
|
|
I
|
|
| AN
-

}Gain error

>
]

Output transition = 0000 0000 000¢

//"\

l

i

|

%

| and 1111 1111 1114 6/
| Device type 01 -
| Initial %FSR
|

l

|

|

|

|

|

|

|
|
|
|
|
|
|
|
|
|
|Output code = ¢ddd dodd ¢ddd 6/ :
|
|
|
|
|
i
|
|
|
|

0.1
End point 0.2

Device type 02 |
Initial 1-0.2
End point 1-0.3

Device types 03, 04, 05, 06 |
Initial |-0.3
End point 1-0.4

—

Bipo]ar8 VFSR = 20 V
TaA=25C

Device type 01

Device type 02

Device types 03, 04, 05, 06
(Figures 8 and 10)

BpaE

N

Gain error‘gzifﬂ/

Output transition = 0000 0000 000g
N and 1111 1111 1114
Device types 01, 03, 05
Device types 02, 04, 06

\
a8
—-m
NN
(5, X
[54]

——

[=9
~00
Qo
—A>

m

Device types 01, 03, 05 ———
Device types 02, 04, 06 __ _ ——
(Figures 8 and 10)

(8]

/
L

Integral linearity bbreviated test)

error 5°C < Ta < 125°C LSB
25°C

iaures 8 and 10)

O =
. .
"o

(A
-5
-

(F

-~ ——
m

(A11 codes test)

Integral linearity 1
5°C < Ta < 125°C

error

-
m

)

o

o~

25°C

-5
TA:
(Figures 8 and 10)

AN
(5,
—_——) e ———_————————————f—_—_————————— —_— e ——— — — ] — ——— — |

|
[
|
|
|
i
|
I
1
I
l
|
|
l
}
Bipolar, VFSR = 20 V }
i
|
|
|
|
|
|
|
|
I
|
|
|
[
|

e e e, s o] e s B et e ] Bt s e e i ] e S e

——eo e ——_— e —————e e e e

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

Parameter 1/

|
|Symbo1
|
I

Conditions
(see 3.4 and figures 6 and 10
unless otherwise specified)

[ Limits

error

(Abbreviated test)
5C < Ta<125¢C
25°¢C

-5
TA =
(Figures 8 and 10)

STS delay from CE

|
|
]
I
|
i
}Differ‘entia] linearitylD g
|
I
|
I
|

ILow to high transition, referenced to low to
lhigh CE transition

[Output code = 0000 0000 0000 2/

ITa = 25°C (Figures 9 and 10)

|

Data access time
from CE

1

|Qutput data valid,
ICE transition
|Output code = 0000 0000 0000 and

| 1111 1111 1111 2/

referenced to low to high

ITa = 25°C
| Device types 01, 02, 03, 04
| Device types 05, 06
}(Figures 9 and 10)

Data valid after

|
|
|
|
I
|
|
I
|
|
|
|
|
|
|
|
| CE low
|

|

I -
|Output data valid, referenced to high to low
ICE transition

[Output code = 0000 0000 0000 and

| 1111 1111 1111 2/

:TA = 25°C (Figures 9 and 10)

25

|

l

r

|STS delay after
| data valid

|

|High to low transition referenced to data valid

[Output code = 0000 0000 0000 and
| R 1111 1111 1111 2/
| Device types 01, 02, 03, 04

| Device types 05, 06

{(Figures 9 and 11)

300
100

Output float delay

i
|Output delay to Hi-Z, referenced to high to low

ICE transition
|Output code = 0000 0000 0000 and
i 1111 1111 1111 g/

Device types 01, 02
Device types 03, 04, 05, 06
{(Figures 9 and 10)

{TA = 25°C
|

|
|
|
|
|
I
|
|
|
|
]
|
|
|
%
lSTS delay from R/T
|
|
|

1

[Low to high transition, referenced to high to
ITow R/T transition

|Output code = 0000 0000 0000 2/

}TA = 25°C (Figures 9 and 11)

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

represents the transition between code-words 0000 0000 0000 and 0000 0000 0001, ggdd dddd dddd
represents the transition between code-words 0111 1111 1111 and 1000 0000 0000 and
1111 1111 1114 represents the transition between code-words 1111 1111 1110 and 1111 1111 1111.

| I | | Limits T
| i | Conditions T T |
| Parameter 1/ |Symbol | {see 3.4 and figures 6 and 10 | Min | Max |Units |
= - | | unless otherwise specified) I ! I }
i |
| T T | I l T
|Data access time ItppR |Output_data valid, referenced to low to high | l2s0 | * |
| from R/T | [Tow R/C transition | | | |
| | |Output code = 0000 0000 0000 and | | ] |
l | | 1111 1111 1111 2/ | | | |
| [TA = 25°C | | | |
| (Pigures 9 and 11) l 1 | |
' ] R
| { | |
| | | | | | |
|Data valid after | tupr |Output data valid, referenced to high to Tow | 25 | | ns |
| R/T Tow | IR/CPtransition | | | |
| | |Output code = 0000 0000 0000 and ] | | ]
| | | 1111 1111 1111 2/ | | | |
I | ITa = 25°C - I | | |
| | [(Figures 9 and 11) | | i |
| | | | | | |
I [ T I I | |
[Output short circuit |Ipggc VLo = 5.5 V | | I |
| current | |0utput code = 1111 1111 1111 and 2/ i | ] |
| | ISTS output = logic “1" - | | | |
| | Imeasured separately to ground | -40 | | mA |
| | |Output code = 0000 0000 0000 and 2/ | | | i
| | ISTS output = logic "0" - | | | |
I | Imeasured separately to Vi og | 175 | m |
| | ITp = 25°C | | | |
! | | | | i |
T T [ | [ I T
|Input resistance IR{ IVin(analog) = 1/2 V } 3 | 7 | kohms|
| | ITA =25°C | | | |
| | | | ] | |
T : | T [ ! T T
|Transition INT |Output transition = gggd gédd dddd | -0.5 1 0.5 | LSB |
| uncertainity | | and 1111 1111 1111 6/ | | | |
| | IRange =_16% to 34% - | | | |
| | ITa = 25°C (Figures 8 and 10) | | ] 1
| | J | | | |
1/ See paragraph 6.5 for symbols and definitions.
2/ An output code of 0000 0000 0000 is guaranteed by an input voltage Vyy = -7.0 mV and an
output code of 1111 1111 1111 is guaranteed by an input voltage Vyy = 10.08 V.
3/ Pq = (Vg *Icc *Vee *Ige *Viogic *Irogig)- Power dissipation shall be calculated
using the two output code conditions 0000 0000 0000 and 1111 1111 1111.
4/ The reference voltage external load current shall be constant dc and shall not exceed 1.5 mA.
5/ Changing Ag during the ready cycle, may result in damage to the device output buffers.
Therefore, it is recommended that CE is low or CS is high before Ag is changed.
6/ ¢ represents the transition point between two adjacent code-words (i.e: 0000 0000 000¢)
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3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIC-M-38510, and as specified herein.

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

3.2.1 Case outline. The case outline shall be as specified in 1.2.3 herein. '

3.2.2 Functional diagram and terminal connections. The functional diagram and
terminal Connections shall be as specified on figures 1 and 2.

3.2.3 Functional block diagram. The functional block diagram shall be as
specified on figure 4.

3.2.4 Schematic circuits. The schematic circuits shall be submitted to the
preparing activity prior to inclusion of manufacturer's device in this specification
and shall be submitted to the qualifying activity and agent activity (DESC-ECS) as a
prerequisite for qualification. A1l qualified manufacturers' schematics shall be

maintained by the agent activity and will be available upon request.

3.2.5 package and sealing material shall be in

Package and sealing material.

accordance with MIL-M-38510 (see 6.5).

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIL-M- an . erein.

The electrical performance
the full recommended

The following

3.4 Electrical performance characteristics.
characteristics are as specified in table T, and apply over
ambient operating temperature range, unless otherwise specified.
conditions shall also apply unless otherwise specified:

Unipolar operation VFSR = 10 V s
Vgg = +15.0 V VEE = -15.0 V¥

€S input = logic "0" Logic "0" = 0.8 V maximum

CE input = logic "1" Logic "1" = 2.0 V minimum

12/8 input = Viog = *5.0 V

v
-55°C ¢ Tp <*125°C

The electrical test requirements for each device

3.5 Electrical test requirements.
The electrical tests for each

class shall be the subgroups specified in table II.
subgroup are described in table III.

TABLE I1I. Electrical test requirements.
T [ Subgroups (see table III) {
| 1/
| MIL-STD-883 | — |
| test requirements T CTass S [~ ClTass B 2/ 1
| | devices devices l
TInterim electrical parameters [ 1 1 |
| (method 5004) I |
TFinal electrical test parameters T, 2, 3, &, 11,2, 3, &, T
| (method 5004) |15, 6 5, 6 |
TGroup A test requirements 11,72,3,%4,5,6, 11,2,3,4,5,6, 1
| (method 5005) 17,8,9, 7.8,9, i
TGroup C end-point electrical TT,% and tablell,% and table |
| parameters (method 5005) |1V delta |IV delta |
| 1Timits I1Timits |
TAdditional electrical subgroups Tor [ N7R T --- [
| group C periodic inspections | | |
TGroup D end-point electrical i, 2, 3, 4, | 1, 4 |
| parameters (method 5005) 15, 6 | |

1/
Z/

PDA applies to subgroup 1 (see 4.2c).

Subgroup 8,

used for initial an

as listed in table III,

10

3 , test 581 through test 588 is
d redesign qualtification (class B only).
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3.6 Marking. Marking shall be in accordance with MIL-M-38510.

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

3.6.2 Correctness of indexing and markings. Al1 devices shall be subjected to the
final electrical tests subgroups 1 and 4 specified in table II after part marking to
verify that they are correctly indexed and identified by part number. Optionally, an
approved electrical test may be devised especialy for this requirement.

3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit technology group I and 57 (see MIL-M-38510, appendix E).

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance with MIE-M-3ESIU methods 5005 and 5007 , as applicable, of MIL-STD-883,
except as modified herein.

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

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

(1) Class S devices: Dynamic tests (test condition D) using the circuit
shown on figure 5. Test duration shall be as defined in MIL-STD-883.

(2) Class B devices: Test condition D, using the circuit shown on figure 5.

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

¢. The percent defective allowable (PDA) for class S and class B devices shall
be as specified in MIL-M-38510, based on failures from group A, subgroup 1
test after cooldown as final electrical tests in accordance with method 5004
of MIL-STD-883 and with no intervening electrical measurements. If interim
electrical parameter tests are performed prior to burn-in, failures resulting
from pre burn-in screening may be excluded from the PDA. If interim
electrical 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 lot shall be used to determine the percent defective for that
Tot, and the 1ot shall be accepted or rejected based on the PDA for the
applicable device class.

d. Internal visual inspection (methods 2010 and 2017 (multi-chip criteria) of
MIL-STD-883). For multichip devices, internal visual inspection shall be
performed for each chip within the package.

4.3 BuaIification inspection. Qualification inspection shall be in accordance
with MIL-M-38%510. Inspections to be performed shall be specified in method 5005 of
MIL-STD-883, and herein for groups A, B, C, and D inspections (see 4.4.1 through
4.4.4).

4.3.1 Qualification extension. For qualification inspection, if a manufacturer

gua]ifies to device type 01 (monolithic) or device type 03 (hybrid), which is

esigned and manufactured identically (same die or dice, same process, same
screening) in all respects (except electrical testing) to device type 02 {(monolithic)
or device type 04 (hybrid) respectively, then qualification may be extended to device
type 02 or 04 respectively when authorized by the qualifying activity. Additionally,
part 1 qualification may be extended to device type 02 or 04 respectively only after
acceptance by the qualifying activity of subgroup Cl testing performed on the AT
device type (see 6.6) and submission of data in accordance with MIL-M-38510,

appendix D.
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trailing zeros

! \ T T
= ANALOG INPUT VOLTAGE (VOLTS) = DIGITAL QUTPUT {
| T T T |
}0 to 10 V {0 to +20V } 5y : £]10V ,MSB LSB }
| I | | | Rl
| +10.0000 (+20.0000 |+5.0000 |+10.0000 | 1111 1111 1111 |
} + 9,9963 |+19.9927 :*4.9963 {* 9,9927 l 1111-1111 1119 :
|
| + 5.0012 [+10.0024 [+0.0012 |+ 0.0024 | 1000 0000 0008 |
| +4,9988 |+ 9.9976 [-0.0012 |- 0.0024 | Pgvg pgad goay |
| + 4.9963 |+ 9.9927 |-0.0037 |- 0.0073 | o111 1111 1118 |
| I | | | |
| +0.0012 |+ 0.0024 |-4.9988 |- 9.9976 | 0000 0000 0008 |
= + 0.0000 { 0.0000 }-5.0000 }-10.0000 { 0000 0000 0000 :
I [ [
| Control Inputs | |
| | Operation ]
T T T — T 1T I
I ce €S |R/C112/8 lag | |
| ! | I | | |
1 T 1 I I 1 1
{ 0 : X } X | X { X | No operation |
| ] | |
{ X } 1 } X : X } X : No operation :
{ 1 { 0 }1-0 { X = 0 : Initiates 12-bit conversion :
{ 1 { 0 =1-0 } X ‘ 1 { Initiates 8-bit conversion :
}0—1 = 0 { 0 l X : 0 : Initiates 12-bit conversion :
io-l l 0 { 0 { X } 1 = Initiates 8-bit conversion :
{ 1 :1-0 = 0 } X { 0 : Initiates 12-bit conversion |
|
} 1 ll-o { 0 } X } 1 } Initiates 8-bit conversion :
|1 10 l0-11|Vgg | X | Enables 12-bit parallel |
| | | | | | output |
| | | i | | |
{ 1 : 0 IO-I :0.0V { 0 { Enables 8 MSB's {
11 10 Jo-11l0.00v | 1 | Enables 4 LSB's and 4 |
| | | | | | |
| | | | | | ]

FIGURE 1. Functional block diagram and operational information - Continued.
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Al11 device types
Cases X, Y and Z

’——‘\_/__ !
+5V SUPPLY (+V LOGIC) —] | 28 |— STATUS OUTPUT i
DATA MODE SELECT 12/8 — 2 27 — DB 11 (MSB) J
CHIP SELECT CS —{ 3 26 — DBIO (BIT 2) ; 1
BYTE ADDRESS Ag —| 4 25 — DB 9 (BIT 3) :
READ/CONVERT R/C — 5 24— DB 8 (BIT 4) B}
CHIP ENABLE CE — 6 23 }— 0B 7 (BIT 5)
+12 V/+15 V SUPPLY (+Vce) — 7 22} DB 6 (BIT 6)
+10 V REF OUT — 8 21— DB 5 (BIT 7)
ANALOG GND (SEE NOTE) — 9 20 |— DB 4 (BIT 8)
+10 V REF IN — 10 19— DB 3 (BIT 9)
-12 V/=15 V SUPPLY (Vgg) — 1l 18— DB 2 (BIT 10)
BIPOLAR OFFSET —| 12 17 —op8B 1 (BITI)
10V INPUT — 13 16 — DB O (LSB)
20 V INPUT — 14 |5 |— DIGITAL -GND
(SEE NOTE) W

NOTE: The units two ground pins (pins 9 and 15) 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 uF bypass capacitor should be
connected between pins 9 and 15 as close to the unit as possible and wide

conductor runs should be employed.

FIGURE 2. Terminal connections. L'
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UNIPOLAR OPERATION WITHOUT TRIM ADJUSTMENT

2 12/8 STATUS 28 =
3 CS HIGH 24 :>
BITS
4 A
o 27 |
> R/C MIDDLE 20
6 CE BITS >
23 |
10 REF IN LOW 16
50 N BITS
8 REF OUT 19 |

— 12 BIPOLAR OFFSET

+5Vv |

13 V RAN
mé\b?g +10 GE +I5VvV 7
(o0 14 +20 V RANGE =I5V 1

9 ANALOG GND

DIGITAL GND (5

L
UNIPOLAR OPERATION WITH TRIM ADJUSTMENT
2 12/8 STATUS 28 |——a=
3 Cs HllGH 24 :>
BITS
4 A
o 27
3 R/C MIDDLE 20
RI ‘
100N R 6 CE BITS
-5 Vv +I15v __2 23 |
10 REF IN LOW 16 |
1oon BITS >
100 ka 8 REF OUT 19 |
jo0n
T ANA— 12 BIPOLAR OFFSET
= +5V |
13 V RANGE ISV 7
?Nngs +10 G +
V]
N S 14 +20 V RANGE -5V 11
9 ANALOG GND
DIGITAL GND IS5

I

FIGURE 4. Functional schematics with application notes.
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BIPOLAR OPERATION WITHOUT TRIM ADJUSTMENT

2 12/8 STATUS 28 |—=
3 Cs gl|$g 24 :>
4 A
o 27 |
5 R/C MIDDLE 20
6 CE BITS
23
—AAA—— 10 REF IN LOW 16
50N BITS
8 REF OUT T
500
‘—AM~——— |2 BIPOLAR OFFSET
+5V |
3 \
‘,‘"3"?? 13 +5 V RANGE +I5V 7
NPU 14 +10 V RANGE -5V 1l

9 ANALOG GND

DIGITAL GND {5

L
BIPOLAR OPERATION WITH TRIM ADJUSTMENT
2 12/8 STATUS 28 (=
3 CS HIGH 24 :>
BITS
4 A
o 27 |
5 R/C
MIDDLE 20 | ]
6 CE BITS
Rz 23 |
10 REF IN LOW 16
1000 BITS
8 REF OUT 19 |
1000
—va— 12 BIPOLAR OFFSET
|
+5Vv |
O—— 13 +5 V RANGE +I5V 7
l'\NAL1QG -
NPUTS L 14 +10 V RANGE . -5V Il
9 ANALOG GND
DIGITAL GND 15

T

FIGURE 4. Functional schematics with application notes - Continued.
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| | ] | | |
| Input | | | |Adjust pot to point |
| voltage |Adjust- | Input | |where D.U.T. is just |
I range |ment voltage |Pot ljust on the verge of |
| | | | |switching between the |
} { { % Ithe two codes shown. :
T | 1 I I I
| | ZERO 12.44mV |R1 | 000000000000 |
{ } ‘ I } 000000000001 {
10 to +20V 1 ! | T |
| | GAIN [19.9927V IRy | 111111111110 |
| | | | | 111111111111 |
| | | | | i
| | | | I !
| | ZERO |1.22mV IRy | 000000000000 |
| | | | 1 000000000001 |
| | | i | |
10 to +10V T | I | |
] | GAIN | 9.9963V |R2 I 111111111110 |
] | | | | 111111111111 |
| | 1 | | |
1 | ! | | |
| Input | | | |Adjust pot to point |
| voltage |Adjust- | Input | |where D.U.T. is just |
| range Iment |voltage |Pot |just on the verge of |
| | | | |switching between the |
| | | | |the two codes shown. |
| | i | | |
| | | | ] |
| | ZERO 1-4.9988Y [Ry | 000000000000 ]
{ l l } = 000000000001 :
| #5v 1 | | | ]
| | GAIN 14.9963V |Rp | 111111111110 |
| | | | | 111111111111 |
| | i | | |
1 1 T 1 ] |
| | ZERO 1-9.9976V [Ry | 000000000000 |
} I { { { 000000000001 {
| =10V ! | T 1 |
| | GAIN = | 9.9927V IRy | 111111111110 |
} { { { } 111111111111 |
|

FIGURE 4. Functional schematics with application notes - Continued.
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28
27
26
25
24
23
22
21
20
19
18
17
16
15

SEE NOTE 1
— A —— AAA———]

|

LJLJLJLJLJLTTLJL,JLHITLJLJI.FILJ

+5 V dc
O
@
- PIN 1
—
3
SEE NOTE 2 R/C | 4
I 4 s
= O 6
+156 V O d 7 OUT
8
9
£10
-15 V O d 11
Ld i
SEE NOTE 3 d 13
al d 1
NOTES:

1. All resistors shall -have a measured value of 3.0 k@, +1%, 1/4 watt and shall not

exceed their branded value due to use, heat, or age.

2. Pulse width shall be 1 us minimum.
’ Pulse repetition rate shall be 1 kHz.
Pulse levels shall be 0 V and 5 V.

3. Frequency shall be 60 Hz synchronized to the R/T pulse.

minimum and -10 V maximum.
4. One 10 uF £20% capacitor shall be connected from each voltage supply line to ground.

FIGURE 5.

Amplitude shall be + 10 V

Test circuit for burn-in and steady state life test.
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oD

C) cs
O e
@ CE

Vee

Q REF OUT
O e

AC

‘ID’ REF IN

Ve

BIP OFF
()IOV

IN

. 20 V iIN

MIL-M-38510/140

DUT _nn?_@

V/1
FORCE

(SEE NOTE 1)

SYSTEM

MEASUREMENT

NOTE: The connections of the V/I force and measurement system are software
controlled.

FIGURE 6. Test circuit for static test.
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DIGITAL SUCCESSIVE APPROXIMATION AND DITHER ROUTINE
e L ey

MIL-M-38510/140

SET ERROR DAC
OUTPUT TO O VOLTS

'

SELECT REF DAC
INPUT DIGITAL CODE

l

PERFORM DUT

CONVERSION - [

&

COMPARE DUT DIGITAL
OUTPUT WITH REF DAC
DIGITAL INPUT

N1 = NO

INCREMENT/

DECREMENT

ERROR DAC
DIGITAL INPUT

!

SUCCESSIVELY
APPROXIMATE
ZERO DUT
OUTPUT ERROR

)

BIT #

YES

READ AND AVERAGE
ERROR DAC INPUT

NO
AVERAGING #

RECORD AVERAGE
ERROR VALUE

FIGURE 8. Test circuit for dynamic test - Continued.
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+5V +I5V—-I5V

oz o
sTs | 28
pr—————————————————
+10.5 V
DUT
3
! Ain
16 ~27 »
ouT ) BI-BI2
CONTROL
INPUT
' PINS
sTis CHAN 1 |
SOF TWARE/ _CHAN 2
HARDWARE
CONTROL SYSTEM ;———

FIGURE 9. -Test circuit for propagation delay.
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- tyec
CE /

thse

1 T
tsre t HRC
R/C ;l F

e - tHAC

tSAC-— oot
STS
tbsc — tC
DB11-DBO ——m
IMPEDANCE

CONVERT START TIMING

ce A\

tseR |- =

R/C
tsrR P—— t HRR

t HsR
Ao >(

t SAR - I—— - 1 HAR
STS 1
— et~ ' HD
HIGH A 0ATA
DB11-DBO TMPEDANCE N\ vaLID >

l‘— tHL —
LDD —= —
READ CYCLE TIMING

FIGURE 10. Timing diagrams (system controlled operation).
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Test setup timing specifications
CONVERT MODE

I ] [ I I
ISymbol | Parameter IMin [Unit |
o i
RATT ICE Pulse width 1300 | ns |
=tssc }Eg to CE Setup }300 { " l
itHsc :é_ Low during CE high |lzoo } . }
Itsre :R/E to CE setup }250 : " }
EtHRc }R/E Low during CE high {200 |l " lI
=tSAC :Ao to CE Setup : 0 : " :
EtHAc EAO valid during CE high 2300 E " i
READ MODE
T o I | I
{Symbol | Parameter {Min [Unit |
L L
Itssr ICS to CE Setup {150 Ins |
:tSRR }'R/'c— to CE Setup : 0 l " }
ltSAR }Ao to CE Setup {150 ; " {
ltHSR =c_s valid after CE Tow iso } " {
:tHRR =R/E High after CE low : 0 : " I
o | o |-
| | l

| tHAR :Ao Valid after CE low
]

NOTE:

1. Test parameter tD? is measured with the following load circuit and the
access time is defined as the time required for an output to reach 0.4 V
and 2.4 V for Yg_ and Vgy, respectively.

2. Test parameters ty_ and typ are measured with the following load
circuit and the float delay time are defined as the time required for an
output to reach 0.8 V and 2.0 V from a logic “0" and from a logic "1",
respectively.

DBN
O - DBN 3 kn
T o -
3 kO
i]:. i]:' 100 pF

a. High-Z to Logic 1 b. High-Z to Logic 0

FIGURE 10. Timing diagrams (system controlled operation) - Continued.
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=] t
R/C __-__\\\__J;j

t DS -

'4—
STS j//[
g
et —
\
4

tHDR - ¢ - e HS
DATA W, DATA
\ vALID

DBO-DB11 VALID

LOW PULSES FOR R/C -
OUTPUTS ENABLED AFTER CONVERSION

te

R/C /r__\\
tHRH —fa—= tpg
STS
t DDR e — ¢ HDR
DBO-DB11 -————-—< b >

HIGH PULSE FOR R/C -
OUTPUTS ENABLED WHILE
R/C HIGH, OTHERWISE HIGH-Z

FIGURE 11. Timing diagrams (stand alone operation).
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Test setup timing specifications

STAND ALONE MODE

[ T | | |
lSymbo] { Parameter {Min ‘Unit |
|
T | _ | )
{tHRL lLow R/C pulse width }350 {ns {
IH |

{ | |

}tHRH igh R/C pulse width }250

NOTE: For stand-alone operation, CE js tied to logic "1",

DBN

12/8 is wired to +5 V, and
-CS and A0 are tied to logic "0".

Test parameter trr is measured with the following load circuit and the
access time is defined as the time required for an output to reach 0.4 V
and 2.4 V for Vg and Vpy, respectively.

Test parameter typp is measured with the following load circuit and the
float delay time is defined as the time required for an output to reach
0.8 V and 2.0 V from a logic "0" and from a logic "1", respectively.

+5 V

DBN 3 kn
O -

10 pF

3 ka 1_ | __]_—IOPF

a.

Logic 1 to High Z b. Logic 0 to High Z

FIGURE 11. Timing diagrams (stand alone operation) - Continued.

28




MIL-M-38510/140

( enter )

l

LOCATE TRANSITION
SUBTRACT 1 LSB FROM
TRANSITION VOLTAGE

"%" = LOPCT

ol —

Y

LOCATE "%" POINT AS
CLOSELY AS POSSIBLE
IN 10 TRIES, TAKING
8 TIMES THE NUMBER
OF CONVERSIONS
SPECIFIED

|

DETERMINE ACTUAL
PERCENTAGE AND
INPUT VOLTAGE BY
CONVERTING 32 TIMES
THE NUMBER OF
CONVERSIONS SPECIFIED

NO
"Z" = HIPCT — "%" = HIPCT

YES

(: END :)

NOTE: The transition uncertainty is measured from the point where 16% of the
measured values are skewed to the left to a point where 16% of the
measured values are skewed to the right.

FIGURE 12. Algorithm for measuring transition uncertainty.
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MIL-M-38510/140
4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510 and as specified herein. Inspections to be performed

shall be those specified in method 5005 of MIL-STD-883, and herein for groups A, B, /ﬁ’
C, and D inspections (see 4.4.1 through 4.4.4).

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method SUUE of MIE-STD-883, and as follows:

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

b. Subgroups 10 and 11 shall be omitted.

c. Subgroup 8 (LE (A11 codes test) -55°C < Tp <*125°C, class B only) shall be
performed only for initial qualification and after process or design changes
which may affect the Integral Linearity error. The LTPD for subgroup 8 shall

be 5.
4.4.2 Group B inspection. Group B inspection shall be in accordance with table II -
of method 5005 of MIL-STD-883 and as follows:
a. Electrical parameters shall be as specified in table II herein. For class S A

devices, delta 1imits shall apply only to subgroup 5 of group B inspection.

b. Steady-state life test for class S devices shall be in accordance with table
Ila of method 5005 of MIL-STD-883, using the circuit shown on figure 5. If
the alternate burn-in conditions are used the circuit shown on figure 5 shall
be used.

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

a. End-point electrical parameters shall be as specified in table II herein.
Delta 1imits shall apply only to subgroup 1 of group C inspection for class B
devices.
b. Steady-state life test (method 5005 of MIL-STD-883) conditions: /~}

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

(2) Tp = *+125°C minimum.

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

4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV
of method 5005 of MIL-STD-883 and as follows:

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

b. This group shall be measured only for initial qualification and thereafter
for group D tests at +25°C.

TABLE IV. Group C end-point electrical parameters.

| | I | Nelta 17 [ End-point Timits T
| Table III | Device | Symbol | ] |
| test no. | type | ] Min [ Max_ T Min_ T Max_ 1 Units [
T 382 I 01,02 I Vipo T -0.5 I 0.5 | -1.01 2.0 1 LSB T
} =03,04,05,06 } Vio I -0.5 { 0.5 |l -2.0 I 3.0 Il LS8 I|
[ 383 { ATl 1 Bz I -1.0 i 1.0 T -5.5 T 4.5 T LSB T
| | | | | | |
1 384 [ 0T I Ag [ -0.1 I 0.1 1-0.225]1 0.225 1 %FSR T
| i 02 I Ag | -0.1 | 0.1 [|-0.35 1 0.35 | %FSR |
| 103,04,05,06 | Ag | -0.1 | 0.1 [-0.4 | 0.4 | %FSR |
| ! | I | | | I I
1/ 3$lfa_gg?18§'app1y to the measured value (see delta limit definition in ‘ ’
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4.5 Methods of inspection. Methods of inspection shall be as specified in the :
appropriate tables. Electrical test circuits as prescribed herein or in the i
referenced test methods of MIL-STD-883 shall be acceptable. Other test circuits
shall require the approval of the qualifying activity. ;

4.5.1 Voltage and current. Al1 voltages given are referenced to the microcircuit
ground terminal. Currents given are conventional and positive when flowing into the
reference terminal.

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

5. PACKAGING

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

6. NOTES

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

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

a. Complete part number (see 1.2).

b. Requirements for delivery of one copy of the quality conformance inspection
data pertinent to the device inspection 1ot to be supplied with each
shipment by the device manufacturer, if applicable.

c. Requirements for certificate of compliance, if applicable.

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

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

f. Requirements for product assurance options.

g. Requirements for special lead lengths or lead forming, if applicable. These
requirements shall not affect the part number.

h. Requirements for "JAN" marking.
6.3 Abbreviations, symbols, and definitions. Unless otherwise defined

abbreviations, symbols, and definitions used herein are defined in MIL-M-38510,
MIL-STD-1331, and as follows:

AE - - = = = - - - - - Gain error

Ag - - - - - - - - - - 12 or 8 bit conversion initiation control

By = = = = = = = - - - Bipolar zero input voltage for mid-code output transition

CE - = = = = = = = - =~ Chip enable

CS = = = = = = = - - - Chip select, not

dpg/dT - - - - - - Gain error drift with respect to temperature

dgz/dT - - - - - - - - Bipolar zero drift

Dg- - ~ - - - - - =-- Differential linearity error

dyro/dT- - - - - - Unipolar input offset voltage drift

Ice, Iees ILogIC Input currents for positive (+15 V), negative (-15) and
logic (+5 V) voltage supplies, respectively

Ijp- - - - = = = = = - Digital low level input current

Ify- = - - - = - - - - Digital high level input current

Ips¢ - - - - - - - - - Output short circuit current

Izg- - - = = = = = - - Digital output impedance (output forced high)
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IzL- - - = = = - « - - Digital output impedance (output forced Tow)

Hi-Z - - - - - - - - . High impedance output mode

LE = = = = = =~ = - - = Integral linearity error

LSB- - - - - - - - - - Least significant bit

m(N) - = = - - - - - - Mode designation for output operation

Max (+)- - - - - - - - The positive voltage required at the analog voltage
input pin to produce a digital code of 1111 1111 1111

at the DUT output pins.

Max (-)- - - - - - - - The negative voltage required at the analog voltage
input pin to produce a digital code of 0000 0000 0000
at the DUT output pins.

Mcg- =~ -~ = = = = = - = Missing code check

MSB- - - - - - - - - . Most significant bit

NT = = = = = - - - - - Transition uncertainty due to all sources (ie noise,
settling time, etc.)

Pd - - - = = = = - - - Power dissipation

Pgg- = = = = - - - - - Power supply sensitivity

R?c . Read and convert, not

Ri - = = = - - - - - - Input resistance of the analog input

STS- = - - - - - - - - Status

TA - - = = = = = - - - Ambient temperature

te - - - - - - - - - - Conversion time

tdd- - - - - - - - Data access time from CE high

tppr - - - - - - - - - Data access time from R/C high

tDS- -~ - - = - - - - - Status delay high from R/C low

tpsg - - - - - - - - - Status delay high from CE high

typ- - - - - - - - - - Data valid delay from CE low

typR - - - - - - - - - Three-state output delay from R/C low

tHL- - - - - - - - - - Three-state output delay from CE low

tHs- - - - - - - - - - Status delay low from data valid

VFSR - - - - - - - - - Full scale voltage range

Vinla) = - - - - - - - Analog input voltage

Vo - - = = = - -« - - - Digital output voltage

VoH- - = - = - = - - - Digital high level output voltage

VoL- - - - - - - - - - Digital low level output voltage

VREF - - - - = = - = = Reference output voltage

1258 - - - - - - - - - 12 or 8 bit parallel output enable control

Bipolar mode. Bipolar mode is the D/A converter operation mode that provides both
positive and negative output voltages in response to an offset binary input code.

Integral linearity error. Integral linearity error is the difference between the
average of two input anaJog voltages, required to establish adjacent output
code-word transitions, with respect to the ideal voltage at the same bit mid-point
as defined by a straight line that passes through points extrpolated one half LSB
from the first and the last bit transitions.

Differential linearity. Differential linearity is the difference between two input
analog voltages required to establish adjacent output code-word transitions. The
ideal differential linearity is 1 LSB.

Differential linearity error. Differential linearity error is the difference
between the actual and the ideal differential linearity values for any two adjacent
code-word transitions. 2

Full-scale range. Full-scale range is the voltage difference between 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 last significant bit is the bit in the output code that
carries the Teast 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 1024.

46

o TTERET 1T




MIL-M-38510/140

Monotonicity. A device is monotonic if the ratio of the incremental change in
output to incremental change in input does not change polarity over the full scale
range.

Most significant bit. The most significant bit is the bit in the output code that
cCarries the most weight. It 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 required 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 part number.

6.5 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance gharacteristics across military
temperature ranges or reliability factors equivalent to MIL-M-38510 device types and
may have slight physical variations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510.

Military Generic-Industry

device device

type type
01 574AU (monolithic)
02 574AT {(monolithic)
03 574AU (hybrid)
04 574AT (hybrid)
05 674AU (monolithic)
06 674AT (monolithic)

6.6 Handling. MOS devices must be handled with certain precautions to avoid
damage due to accumulation of static charge. Input protective devices have been
designed in the chip to minimize the effect of this static buildup. However, the
following handiing practices are recommended:

a. Devices should be handled on benches with conductive and grounded surface.

b. Ground test equipment, tools and operator.

¢c. Do not handle devices by the leads.

d. Store devices in conductive foam or carriers.

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

f. Maintain relative humidity above 50 percent, if practical.

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

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

ij. Switch off power supplies before inserting or removing devices from
circuits.
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