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MILITARY SPECIFICATION

MICROCIRCUITS, LINEAR, VOLTAGE OUTPUT
12-BIT DIGITAL-TO-ANALOG CONVERTERS, HYBRID
AND MONOLITHIC SILICON

This specification is approved for

use by all Nepart-

ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail

requirements for

ranje-programmable, voltage output, digital-to-analog converters. Two product
assurance classes and a choice of case outlines and lTead finishes are nrovided and

are reflected in the complete part number.

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

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

Device Bit Logic
type resolution coding Technology Qutput voltage ranges
01 12 Complementary Hybrid 0 to +5 V unipolar
binary 0 to +10 V unipolar
-2.5 to +2.5 V bipolar
-5 to +5 V bipolar
-10 to +10 V bipolar
0?2 12 Complementary Monolithic Same as defined for
binary device type 01
03 12 Complementary Hybrid Same as defined for
binary device type 01

1.2.2 Device class. The device class shall be the product assurance level as

defined in MIL-M-38510.

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

Device type Qutline letter Case outliine (see MIL-M-38510, appendix C)

01 X (24-1ead, .600" x 1.250"), dual-in-line
package, see figure 1

02 Y (24-1ead, .800" x 1.330"), dual-in-line
package, see figure 2

03 z (24-Tead, .800" x 1.375"), dual-in-line
package, see figure 3

01, 02, 03 J D-3 (24 lead, 0.500" x 1.250"), dual-in-line
package

|Beneficial comments (recommendations, additions,

deTetions} and any pertinent

[data which may be of use in improving this document should be addressed to: Rome
|[Air Development Center, (RBE-2), Griffiss AFB, NY 13441, by using the self-
laddressed Standardization Document Improvaement Proposal (DD Form 1426) appearing

lat the end of this docufment or by letter.

AMSC N/A

DISTRIBUTION STATEMENT A. Approved for public release; distrihution is unlimited.

FSC 5962
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1.3 Absolute maximum ratings.

Positjve supply voltage (Vec) to digital return - - - - - +18 V
Negative supply voltage (VEE) to digital return - - - - -18 V
Positive supply voltage (Vpn) to d1g1ta1 return device 01
and 03 only - - - - - - - - - . e e e e e e +7 v
Digital input voltage to d1g1ta1 return R T T T ) to Vpp
Jutput short circuit duration (to ground only}- - - - - - 25 milliseconds
Lead temperature (soldering, 60 seconds)- ~ - - - - - - - 300_C .
Storage temperatur® - - - ~ ~ - ~ = & 4 = =~ & = = & - - - -65°C to +150 C
Junction temperature- - - - - - - - - + -~ - - - - - - - - +175°C
1.4 Recommended operating conditions.
Positive supply vo1taqe range (Veg):
Type 01 - - - - - - B T . T T 14.5 V to 15.5 V
Type 02 - - - - M e e e = - - - - - 4 - - - - 13.5V to 16.5 V
Negative supp]y voltage range (Veg):
Type 01 - - - - - EE- .. e e e e o e e o -15.5 V to -14.5 V
Type 02 - - - i, - - -16.5 V to -13.5 V
Positive supply vo1tage range (Vpg) dev1ce 01 and 03 on1y 4.5V to 5.5 Y
Ambient operating temperature range (Tp)- - - - - -55°C to *125°C
1.5 Power and thermal characteristics.
Case Maximum allowable Maxinum Maximum
Package outline power dissipation Bic 9JA
24 lead dual-in-line  X,Y,Z 1.5 W at Ty = +125°C 55°C/H 40°C/MW
24 lead dual-in-line J 1.3 W at Ty = +125°C 40 C/W 50 C/W

2. APPLICABLE DOCUMENTS

2.1 Government documents.

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

SPECIFICATION
MILITARY
MIL-M-385190 - Microcircuits, fieneral Specification for.
STANDARD
MILITARY
MIL-STD-833 - Test Methods and Procedures for Microelectronics.

(Copies of the specification and standard required by contractors in connection with
specific acquisition functions should be ohtained from the contracting activity or as
directed by the contracting activity.)

2.2 Order of precedence. In the avent 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.



https://AND.II.RD
https://14IL-M-38510/137.II

MIL-M-38510/137A

3. REQUIREMENTS

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

3.2 Design, construction, and physical dimensions. The design, construction, and
physical dimensions shall be as specified in MIL-M-3B510 and herein.

3.2.1 Circuit diagram and terminal connections. The circuit diagram and terminal
connections shall De as specified on Tigure %.

3.2.2 Functional schematic circuit. The functional schematic circuit shall be as
specified on figure 5.

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

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. Al1 qualified manufacturers' schematics shall be
maintained by the agent activity and will be available upon request.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIC-M-38510 and 6.3 herein.

3.4 Electrical performance characteristics. The electrical performance
characteristics are as specified in table I, and apply over the full recommended
ambient operating temperature range, unless otherwise specified. The following
conditions shall also apply unless otherwise specified:

VCC = 15-0 v

Veg = -15.0 Vv

Vpp = 5.0 V (Not required for device type 02},
Logic "0" = 0.8 V

Logic "1" = 2.0 V, device 01 and 02

Logic "1" = 2.4 Vv, device 03

VFSR = 20 V, (see figure 6)

-55°C < Tp ¢ +125°C
Bipolar operation (see figure 6)
Load resistance, RL = 2 kilohms

3.5 Electrical test requirements. The electrical test requirements for each device
class shall be the subgroups specified in table II. The electrical tests for each
subgroup are described in table III.

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

Serialization. A1l class S devices shall be serialized in accordance with

3.6.2 Correctness of indexing and markings. A1l 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 spgcification shall
be in microcircuit technology group I and 92 (see MIL-M-38510, appendix E).

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance with MIL-M-38510 methods 5005 and 5007 or method 5008, as applicable, of
MIL-STD-883, except as modified herein.
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TABLE 1. Electrical performance characteristics.

oo

current evice types 01, 02, and 03

T T T [ Cimits | |
| | | Conditions T T T
I Test [Symbol | {see 3.4 and figure 9 { Min | Max [Units |
| | | unless otherwise specified) | | : :
| | | | |
I I | [ I I T
[Resolution | - [A11 device types ‘ 12 } : Bits ‘
| | |
|Supply current from |lIgcc [Input bits = 0111 1111 1111 | | |
| Vee | IVeg = 15V, [ [ [ |
| [ | Device types 01 and 03 Tp = +25° .C I 1 125 |mA |
| | | -55°C < TA +125 C [ 1 | 30 | mA !
i i | Device type 02 T = t25°C | 1 I 17 | mA |
| | | -55°C < Tp < +125°C || 1 |Izo ImA ll
| [ |
I | T [ [ [ [
|Supply current from  [Igg [Input bits = 0111 1111 1111 | l |
| Vee | WE = -15 YV, . | | | !
| | i E vice types 01 and 03 Ty = +25C [-38 | -1 | mA |
| | | -55°C < Tp < +125°C [-45 | -1 | mA |
{ ! | Device type 02 TA_; +25°C [-25 | -1 | mA |
| | | -55°C < Ta < *125°C [-30 | -1 | mA |
| | [ - | | | |
I [ | | ! [ T
[Supply current from |Ipp [Input bits = 2111 1111 1111 | | | |
| Voo | WDD 5V, | | | !
| [ | Device types 01 and 03 Ty = +25°C | - 22,5 | mA |
l l | -55C<T:\<+1?5C | - 125 |mA |
| | | | | | |
[ | | | | [ 1
|Input low current 110 {Viy (Togic) = | ! | |
{ | {Vp 5.5V, . [ [ ! |
| | | B evice types 01 and 03 Ty = +25 C [-1.4 | - | mA |
l l | -55°C < Tp < *125°C -1.6 | - 1 mA |
| | IVee = 15.0 0V, . | f [ I
l l | Device type 02 Tp = *25 C [0 1.7 |m |
| | | -55°C < Ta < +125 °C i 0 | .2 | mA |
: i {(Each input measured séparately) : : : :
T ] [ I ] ] )
i Input high current 1y IViy (logic) = 2.4 v | | |
| l Wpy = 5.5V, | | I |
| [ | Device types Ol and 03 Ty = +25 C [-35 | 36 | uA |
| | I -55°C < TA < +125°C [-40 | 40 | wA |
[ | IVee = 15.0 v, I | [ [
i [ | Device type 02 Ty = +25 C [-1 | 270 | wA |
| { | -55°C <Ta < +125°C -1 | 300 | uA |
| | IViy (Togic) = 5.5 V, | | | [
| { [Vpy = 5.5V, | [ [ |
[ | | Device types 01 and 03 Tp = +25°C i-36 | 36 | uA |
| | | -55°C <Ta < +125°¢C |-40 | 40 | uA ]
| | [Vee = 15.0 v, [ | | |
| i | Device type 02 Ty = +25 o [-1 | 450 | uA |
! [ ] -55°C < Ta < +125°C -1 1 500 | uA |
: } {(Each input measured separately) l | | |
[ | I
[ [ I { T I T
Output short circuit {Igs :In ut bits = 0000 0000 0000 [-40 | 1.0 | mA |
i | ! | ‘
| | | | J
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TABLE I. Electrical performance characteristics - Continued.

T

Conditions
(see 3.4 and figure 9
unless otherwise specified)

|

Test | Symbol
|
|

Iy = -200 uA,

i
Reference voltage IVRerF
| Device types 0l and 03
2.5 mA

Io =

|
|
|
|
I
]
I
|
: Dev1ce type 02 Tp = +25°C

g
-

Device types 01, 02, and 03

Reference voltage {dyREF
I/X? See table III 1/

drift

[
|
——
Unipotar offset IYos [Input bits = 1111 1111 1111
voltage error | |Unipolar, VEgg = 10 V, 2/
| Device types 01 02, and 03 (Initial)
| (end point)
[Tp = *+25 °c
} e table IV 6/

[
[
f
|
|
T |
Unipolar offset Idygs [A11 device types
voltage drift I/d? ;See table II1 1/

I
Ag [Input bits = 0000 0000 0000 and

Gain error 4/ |
[ linput bits = 1111 1111 1111
|

lUnipolar, Vpsp = 10 V,

| Device types 01 and 03 (Initial)
{end point)
Device type 02 (Initial)
{end point)
Ty = +25°C

See table IV 6/

.10
.25
.20
.25

3% 3% 3¢ R

Gain error drift Device types 01, 02, and 03

See table III l/

Bipolar gain error Input bits = 0000 0000 0000 and
input bits = 1111 1111 1111
Device types 0l and 03
Dev1cg Eype 02

Ta

Bipolar offset error

Device types 01 and 03 (Initial)

Dev1ce type 02 (Initial)
+25°C

See tabIe Iv 6/

Device types 01, 02, and 03
See table III l/

Bipolar offset
error drift

[
I
I
I
|
|
|
I
I
I
I
I
I
I
|
f
I
|
|
|
!
|
|
I
I
I
|
I
I
I
|
I
|
|
|
|
I
I
I
|
|
|
I
|
I
|
|
I
I
I
|
I
|
|
I
l
|
|
I
I

[
|
|
!
I
I
[
[
I
|
|
|
|
!
|
I
I
T
Bpog  |Input bits = 1111 1111 1111
!
I
(T
IS
|
T
|
[
|

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| T | I Limits | T
| | | Conditions T | T [
[ Test [Symbol | {see 3.4 and figure 9 { Min | Max | Units
} % } unless otherwise specified) ‘ = = {
] I T | | ! T
|Bipolar zero error 1BZE | Input bits = 0111 1111 1111 | l ! |
| | | Device types Ol and 03 (Initial) [-2 | 2 {LSB |
| ! | (end point) |-6 | 6 [LSB |
| ! | Device type 02 {Initial) |-4 [ 4 iLSB |
| | [ . (end point) |-6 | 6 |LSB |
| ! I Ty = +25°C | | [ |
| | ! 6/ | ! | [
| | | ~ | | | |
] T I T T T
[Bipolar zero error ldpzE | Device types 01, 02, and 03 [-.04 | .04 |LSB/C |
I drift }/dT I See table IIT 1/ lI lI lI I
| [ | [ [ [ T
{Power supply 1*Pss; |Input bits = 0000 0000 0000 | { | |
| sensitivity from [ | +14.5 V < Voo < +15.0 V, | | | [
I Vee at full scale | | Device types 0T and 03 {-.16 | .16 |LSB/%PS |
| | | *+15,0 V < Vo < *15.5 V, | | | [
| ! | Device types 0T and 03 |-.16 | .16 |LSB/%PS |
| | | *13.5 V < Vg < +15.0 V, l | | |
I I | Device type 62~ [-.12 | .12 |LSB/%PS |
| | | +15.0 V < Voo < +16.5 V, | | ! |
I I | Device type 02~ II-.12 lI A0 llLSB/%PS !
| | | |
T i T | [ ] T
{Power supply [*Psso  |Input bits = 0000 0000 0000 | | | |
| sensitivity at full | | +4.5V ¢ Vpp < +5.0 V, I I I |
| scale ! | Device Types U1 and 03 f-.16 | .16 [LSB/%PS |
| | | +5.0 V < Vpp < *5.5 V, | { | |
{ { { Device types 01 and 03 ;-.16 { .16 ;LSB/%PS :
T [ [ T I f [
[Power supply [-Pss |Input bits = 0000 0000 0000 | ! | |
| sensitivity from | | -15.5 V < Vgg < -15.0 V, | I | l
| Vgg at full scale | | Device types 0T and 03 {-.16 | .16 |LSB/%PS |
I I | -15.0 V < Vg < -14.5 V, | I | I
[ | [ Device types 0T and 03 |-.16 | .16 |LSB/%PS |
| I | -16.5 V < Vgg < -15.0 V, I I I |
| | | Device type 02 ]-.12 ! .12 |LSB/%PS |
| | | -15.0 V < Vgg < -13.5 V, | I | |
| | | Device type 02 |-.12 | .12 |LSB/%PS |
| | | | | | |
T | [ I ] ] T
IIntegral linearity ILg |{Abbreviated codes test) 5/ I | I !
| error | | Device type 01 (Tnitial) | -.5 | .5 LS8 !
| | | {end point) {-1.5 | 1.5 |LSB [
[ { | Device type 02 {Initial) | -.5 | .5 ILSB
| | | (end point) | -5 | .5 |LSB |
| | | Device type 03 (Initial) | -.25 | .25 [LSB
| | [ (end point) [ -.5 | .5 |LSB |
{ = {See tables III and IV 6/ | | | |
| I | |
[ r T T i I T
[Differential DL (Abbreviated codes test) | | | i
| A1l device types i-1.0 | 1.0 [-SB ;
| S | | | |
| | | | |

!
Tinearity error i
|
|

]
[
| See table III
|

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

}TA = +25°C (figure 10)

| I [ Limits T T
| | | Conditions ] I T |
[ Test |Symbol | (see 3.4 and figure 9 [ Min | Max | Units |
} } : unless otherwise specified) | | { :
| |
I | [ I | | T
|Integral Tlinearity [Lg {(A11 codes test) | | |
| error | | Device types 01 and 02 [-.5 | .5 [LSB |
| | | See table III | | | [
: I | Device type 03 |~.25 l 25 ILSB
| | | [
i | [ B | T
Settling time [tgy [Tnput bits = 1111 1111 1111 to l | l |
| | [input bits = 0000 0000 0000 [ | | [
| [ |20 V to £1/2 LSB, | I | |
i | | Device types 01 and 03 [ - | 7 1us
| | | Device type 02 | = | 5 | us
I | {20 V to 1 LSB, | | | |
| | | Device types 01 and 03 I = | 6 | us |
| | | Device type 02 I - | 4 | us |
| | [Input bits = 1111 1111 1111 to [ | [ |
| | [input bits = 1111 1111 1110 | | | |
| [1 LSB to £1/2 LSB, [ | | I
| | Device types 01 and 03 [ - 13 |us
| | | Device_ type 02 I - | 2 1us
} i :TA = +25°C  (figure 9) ; : : :
| | T I { | T
ISettling time [ty [Input bits = 0000 0000 0000 to [ | [ |
| | linput bits = 1111 1111 1111 | [ | |
| | {20 V to £1/2 LSB, I | | [
| | | Device types 01 and 03 [ -~ 1 7 |us !
| | | Device type 02 | - 1 5 1|us
| | 120 Vv to £1 LSB, | [ | |
{ | | Device types 01 and 03 | - | 6 |us
| | | Device type 02 [ - | 4 | us [
| | {Input bits = 1111 1111 1110 to | i i |
| | linput bits = 1111 1111 1111 ! | | |
| | {1 LSB to £1/2 LSB, I | [ |
| | | Device types 01 and 03 Il = 1 3 |us
| | | Device_type 02 I - | 2 | us
{ : ITA = +25°C (figure 9) { } } :
] I [ I T [ T
|Output noise voltage [NO [A11 inputs = 1111 1111 1111 | [ [ |
| | 110 Hz < BW < 100 KHz | | | ]
{ = | A1l device types ! - :100 Iuv rms :
i | [ | | |

1/ Calculations for dygs/dT, dAE/dTg dgpog/dT and dgzp/dT are determined from
. measurements made at +125°C, *+25°C, and -55°C for Vps, Ag, Bpog and Bzg, respectively.

2/ Unless otherwise stated, all tests are performed in the bipolar mode over a -10 V to +10 V
range. The scale factor is VEsp/4096 LSB. (i.e., for Vpgp = 20 V, the scale factor is 20
V/4096 LSB = 4.88 mV/LSB.)

3/ See figure 5 for output voltage range and operating mode programming.

4/ The gain error of a 12 bit D/A converter in % of full scale range corresponds to gain error in
- LSB units by the following relationship- 0.20%x4096 LSB/100%=8.92 LS8.

5/ The abbreviated integral linearity error test shown for subgroups 4, 5, and 6 shall represent
- the minimum number of tests required. The manufacturer shall add additional tests and/or
calculations to assure that the worst positive and negative error values, as determined by the
abbreviated test, are within 150 mil11iLSB of the worst positive and negative error values, as
determined by the all codes test for subgroups 7 and 8.

6/ The end point limits of table IV shall be used for design.

/ See 6.4 for symbols and definitions.
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TABLE II. Electrical test requirements.

Subgroups (see 1/

] [ |
| | table III) |
| MIL-STD-883 " Class S [ Class B |
{ test requirements } devices { devices }
[ ] ] I
| Interim electrical parameters | 1 | 1 !
Imethod 5004 { } {
|

T I [
[Final electrical test parameters | 1,4,5,6, | 1,4,5,6 [
}method 5004 : 7 { {
T | ] 1
[Group A test requirements | 1,2,3,4, | 1,2,3,4, l
{method 5005 } 5,6,7,8,12 { 5,6,7,8 }

| | T
{Group C end-point and group B, | 1,4,5,6 | 1,4, and |
[class S, electrical parameters | and table | table IV |
[method 5005 | IV delta | delta !
| [ limits | 1imits |
T I I T
IAdditional electrical subgroups [ N/A | 12
{for group C periodic inspections { } :
T [ I T
[Group D end-point electrical | 1,4,5,6 | 1,4, and |
|parameters method 5005 | and table IV| table IV f
| | end point | end point |
| | 1imits | 1imits |

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

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

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

(1) Class S devices: Dynamic tests (test condition D) using the circuit
shown on figure 8. Test duration shall be as defined in MIL-STD-883.

(2) Class B devices: Test condition D, using the circuit shown on figure 8,
or test condition C, using the circuit shown on figure 7.

Interim and final electrical test parameters shall be as specified in table
ITI, 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 Tot shall be used to determine the percent defective for that
lot, and the Tot shall be accepted or rejected based on the PDA for the
applicable device class.
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Device type 01

. o A —or SEE
'._,__A NOTE |
INCHES MILLIMETERS 1 St
SYMBOL MIN ] MAX MIN [ MAX NOTES b—:l_ i 24 ]?”
A 250 6.35 | _ iz 23
A1 .100 BSC 2.54 BSC ‘?‘ l J
b .015 020 | 0.38 508 | 8 551] q|s 22 {{]
b .055 1.39 2,8
— 1 " {js 21|[
C .008 .020 0.20 .51 8 ]
D 1.233 | 1.270 | 31.32 | 32.27 3 g|s 20/ 1)
D 1.270 32.27 | dle 0 |h
E .585 | .605 | 14.85 | 15.36 4 Dy O ?
E1 .590 .610 14,99 15.49 7 | ‘ 1] 18 b
___FZ .605 15.37 ls 17 3
e .100 BSC 2,54 BSC 5,9 _1 |
L 125 200 | 3.18 | 5.08 b, {e 16 (]
L .175 .230 1.35 5.84 l
(1o 5 {]
Q .010 .060 1.02 1.52 3 |
S .130 3.30 6 qm 19 10
S .033 .088 0.84 2.23 6 | L
s, 005 1 q'a 13 i
2 . .13 | [
. Aol fe—s, —E2—f| |
! F—————E—-———-—
[—— SEATING
PLANE
o
la— C
ot ——
NOTES:
1. 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.
2. The minimum limit for dimension b may be .023 (0.58 mm) for leads number 1, 12, 13,
and 24 only.
3. Dimension Q shall be measured from the seat1ng plane to the base plane.
4, This dimension allows for off-center 1id, meniscus and glass overrun,
5. The basic pin spacing is .100 (2.54 mm) between centerlines. Each pin centerline
shall be located within +.005 (0.13 mm) of its exact longitudinal position relative
to pins 1 and 24.
6. Applies to all four corners (leads number 1, 12, 13 and 24).
7. E1 shall be measured at the centerline of the leads.
8. A1l leads - increase maximum 1imit by .003 (0.08 mm) measured at the center of the
flat, when lead finish A or B is applied.
9. Twenty-two spaces.
10. Dimensions are in inches,
11. Metric equivalents are given for general information only.

FIGURE 1. Case outline X.
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Device type 02

INCHES MILLIMETERS
SYMBOL MIN MAX MIN MAX NOTES
A .236 5.99 b
A .120 .170 3.05 4,32
' 55 8 T
b .016 .022 0.40 0. A
b, .035 .045 0.89 1.1% 2,8 C:::::::%I;:
C .009 .015 .23 0.38 8 _i__C:::::::41;;
D 1.275 1,385 32.39 | 35.18 7 . c::::::%I_J
E .770 .830 15.56 21.08 4 »
] 590 | .610 | 14.99 | 15.49 7 '1"'22222223%_,
e 100 BSC 2.54 BSC 9 e
L .170 .215 4.32 5.46 C:::::::ﬂ;:
L] .205 250 5.21 6.35 i =] ]
qQ .015 .035 0.38 0.89 3 ——1 ]
S .087 .125 2.21 3.18 6 } -
S 114 2.90 6 by C::::::%]::
1 c——]7}
52 .010 [
Ll—ﬂ

NOTES:

1. 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.

shall not be used as a pin one identification mark,

The minimum 1imit for dimension b

and 24 only.

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

The manufacturer's identification

1 May be .023 (0.58 mm) for leads number 1, 12, 13,

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

The basic pin spacing is .100 (2.54 mm) between centerlines.
shall be located within £.,010 (0.25 mm) of its exact Tongitudinal position relative

to pins 1 and 24.

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

L1 shall be measured at the centerline of the leads.

A11 leads - increase maximum Timit by .003 (0.08 mm) measured at the center of the

flat, when finish A or B is applied.

Twenty-two spaces.

If this configuration is used, no organic or polymeric materials shall be molded

to the bottom of the package to cover the leads.
Dimensions are in inches.
Metric equivalents are given for general information only.

FIGURE 2.

Case outline Y.
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Device type 03

NOTE:
LEADS IN TRUE POSITION WITHIN

0.010 (0.25mm) R AT MMC AT SEAT-
ING PLANE

le—— M —

T e ol le e e,
4

PIN NUMBERS SHOWN FOR REFERENCE

lL_"'_",’°°°°°°° °°°s ONLY. NUMBERS MAY NOT BE MARKED
R ON PACKAGE

24 13

LBOOOOBGQOOOO

INCHES MILLIMETERS
SYMBOL MIN MAX MIN MAX NOTES
A .170 .250 4.318 6.35
b .016 .021 .406 .533 7
D 1.365 1.385 34.67 35.18 3
E .790 .810 20.07 20.57 3
3! .590 .610 14.99 15.49 6
e .100 BSC 2,54 BSC 4,8
L .285 3.81 7.62
L1 .150 .300
Q 015 381 2
R .080 .110 2.032 2.794 5
N .125 .150 3.175 3.81 5

NOTES:
1. The manufacturer's identification shall not be used as a pin one identification mark.
2. Dimension Q shall be measured from the seating plane to the base plane,
3. This dimension allows for off-center 1id overrun.
4. The basic pin spacing is .100 (2.54 mm) between center lines. Each pin center line
shall be located within .010 (0.25 mm) of its exact to pins 1 and 24.
5. Applies to all four corners (leads 1, 12, 13, 24).
6. E1 shall be measured at the center line of the leads.
7. A11 leads - increase maximum 1imit by .003 (0.08 mm) measured at the center of the flat,
when lead finish A or B is applied.
8. Twenty-two spaces.
9. Dimensions are in inches.
10. Metric equivalents are given for general information only.

FIGURE 3. Case outline Z.
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NOTES:

(MsSBIBITI

BIT2

wse)girie

MIL-M-38510/137A

2

_e.
]

CONTROL
CIRCUIT

REF

12817
LADOER
RESISTOR
NETWORK
AND
CURRENT
SWITCHES

L

21

12

i}

::5m

5k

©

63k

18

@63

IV
REFERENCE
OUTPUT

@ GAIN ADJUST

@ +Vee

COMMON

SUMMING
JUNCTION

20V RANGE

10V RANGE

SEE NOTE 2

@ BIPOLAR OFFSET

16) REFERENCE INPUT

(15) ouTPUT
@ —Vee
i3 voo

SEE NOTE |

1. Pin 13; for device type 01 is VDD’ for device type 02 is no connection, for device
type 03 is latch control, +5V.

2. For all device types pin 21 is connected to case.

FIGURE 4.

Circuit diagram and terminal connections.

12
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OUTPUT

-

0.022 uF
SEE NOTE

CASE

= COM
-15+15

—Vchcc

—d
RESISTOR NETWORK

FUNCTIONAL SCHEMATIC CIRCUIT - SIMPLIFIED

NOTE: See note 1 to figure 4.

OUTPUT RANGE SELECTION

Qutput range Required external pin connections

-2.5 V to +2.5 V| 15 to 18 17 to 20 19 to 20 16 to 24
-5V to+h V | 15 to 18 17 to 20 19 NC 16 to 24

-10 v to +10 V 15 to 19 17 to 20 19 to 15 16 to 24
0 to 5V 15 to 18 17 to 21 19 to 20 16 to 24
0 to +10V 15 to 18 17 to 21 19 NC 16 to 24

FIGURE 5. Functional schematic with cutput range selection.

13
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+15V dc +15V dc

sge  GAIN ADJUSTMENT

NOTE | SEE NOTE |
I0kQ TO o SEE NOTE 2 biova To
100k Q 100k
GAIN
ADJUST
SEE NOT
-15 V dc¢ -5V dc

COMMON

Unipolar output - complementary binary

Binary input code Unipolar output ranges
MSB LSB 0 to +10V |0 to +5V
0000 0000 0000 +9,9976V | +4,9988V
0011 1111 1111 +7.5000 +3.7500V
0111 1111 1111 +5.0000 +2.5000
1011 1111 1111 +2.5000 +1.2500
1111 1111 1110 +0.0024 +0.0012
1111 1111 1111 0.0000 0.0000

Bipolar output - complementary offset binary

Input code Bipolar output ranges
MSB LSB 1oV bV +2.5V
0000 0000 0000 | +9.9951V | +4.9976V | +2.4988Y
0011 1111 1111 +5.0000 +2.5000 +1.2500
0111 1111 1111 0.0000 0.0000 0.0000
1011 1111 1111 -5.0000 -2.5000 -1.2500
1111 1111 1110} -9.9951 -4.9976 -2.4988
1111 1111 1111 }-10.0000 -5.0000 -2.5000

NOTES:

1,
2.

3.
4.

- < 100ppm/°C

+20% carbon composition or better. Locate close to the device to prevent noise pickup.

Device type 01 and 03, R = 18 M@, device type 02, R = 10 Mq.

Ceramic.

Offset and gain adjustment procedures are as follows:

a. With all input digitai bits = logic 1, adjust the OFFSET ADJUSTMENT for the proper
output voltage as shown for the programmed output vol'tage range and operating mode.

b. MWith all input digital bits = logic "0", adjust the GAIN ADJUSTMENT for the proper
output voltage as shown for the programmed output voltage range and operating mode.

FIGURE 6. Offset and gain adjustment circuits with I/0 relationships.
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Device types 01 and 03

I 24 [

2 23

3 22 ©o+15V
4 21

: NN

6 [DUT:I 19

7 18

8 17

9 16 [—

10 Is

I o5y
12 3l—— o545V

NOTE: Bypass each supply with a 1 pF tantalum capacitor and a 0.01 uF ceramic capacitor
to common to prevent device oscillations.

FIGURE 7. Test circuit, burn-in and steady-state life test.
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Device type 02

NC ==

BIT | REF OUT
BIT 2

BIT 3 +Vs
BIT 4 GND
BIT 5 SUM JCT

BIT 6 20V SPAN
BIT 7 IOV SPAN
BIT 8 BIPOLAR
BIT9 V REF IN
BIT 10 Vour
BITII -Vs
BITI2 NC

24
23
NC see
NOTE 2

22 +15V
(ANALOG

21 .uF comgom

120 N

19

18 _ 3.3KRJ lgee NOTE |

- Ya W, 1% MF|

16

s

14 o-15V

1

SEE NOTES
68010 I
s AA
J; 2WI10% 2
3
4
5
6
7
8
9
10
I
12
NOTES:

1. The actual measured values of the resistors selected shall not exceed the
percent of tolerance of their branded value due to use, heat, or age.
Rl shall be a thick film resistor with a value of 680n, 2 watts at 70°C,
Equivalent to TRW part number GS-3-2W-680.
R2 shall have a value of 3.3 ko, 1/4 watt, =1%.

and +10% tolerance.

must be rated to 125°C.

FIGURE 7.

.1 uF capacitor for every device for =15% V supplies to ground.

Two resistors per part shown.
Capacitors

Working voltage must be 35 V or greater.

Test circuit, burn-in and steady-state life test - Continued.
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+5V
ov

NOTE :

MIL-M-38510/137A

Device types 01 and 03

N
| 24
2 23
m EJT'YkHz 3 22 o415V
CYCLE = 50% a 21 . ,
5 20 %2kﬂJ7
6 DUuUT 19
7 I8
8 17
9 16 —
10 15
1 [4fb—————o-15v
12 -] Py

The actual measured value of the resistor selected shall not exceed
t5 percent of its branded value due to use, heat, or age.

FIGURE 8. Test circuit, burn-in and steady-state life test.
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Device type 02

SEE
NOTE | 6804
A

\Y

et rRer ouT |22
2W + 0%
° 2lgiT 2 Ne 123 Ne
f=1kHz SEE NOTE 2
DUTY CYCLE =50% *HeiT 3 +Vs 22 1 —orlSyv
U CLE =50%] , 21 T.IuF  ANALOG
BIT 4 GND £ COMMON
5lgiTs sum JeT 29 ne &
SlgIT 6 20v spaN |2
7 18 SEE
BIT 7 {0V SPAN NOTE |
W | %MF
: BIT 8 BipoLAR L\7_[2% 1%
]BIT o vV REF IN 18
BIT I -vs 4 1T ©0-15V
2 81t 12 13 JuF
NCH—NC SEE NOTE 2

NOTES:

1.

The actual measured values of the resistors selected shall not exceed the
percent of tolerance of their branded value due to use, heat, or age.

R1 shall be a thick film resistor with a value of 680 g, 2 watts at 70°C,

and +10% tolerance. Equivalent to TRW part number GS-3-2W-680.

R2 snall have a value of 3.3 ke, 1/4 watt, x1%. Two resistors per part shown.
.1 uF capacitor for every device for 15 V supplies to ground. Capacitors
must be rated to 125YC. Working voltage must be 35 V or greater.

FIGURE 8. Test circuit, burn-in and steady-state 1ife test - Continued.
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MSB4——————» LSB

254 —— 40

[T

+15V
NOETY
470335V 4 I8 BIT REF DAC

1 L REF DAC
450 R1N I ] DAC 1138 OR EQUIV |[Your  SIK& Sd1kQ
a8o-13V ] BIPOLAR MODE
A
A 8
(= i0V) BIPOLAR < UNIPOLAR (O TO IOV)
KA
{1 |
— > r > 5,11 KQ

+5vV L | . SIIKQSE 01% .2puF
220! 22 24 161720 19 18 | £01% I}

5V 15 AN
I3o——o I3 511 KQ

Rtn TT DUT 20 +15V0+01 %,
2l 2! 23
402 1 a1 2345678910112 xo

<7 J#Fl MO
B
| - — |2 23 20

NOTE: A1l bypass capacitors
are .1 uF ceramic.

FIGURE 9.

Test circuit for static tests for all device types.
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-5V S3  +I5V +ISV

+0—0 Ra
POS | POS 2
+5v  [posi 100k
SIA 15k 2300k FINE ADJ
POS | ! ' 17 ] Q
s2 |Pgs } | 2 20 -5V
; 3 'f—‘
POS 2 4 ’_"_—._P——-‘
| 19 [ 4
| 5
| 6 10k&
[DuT] 15 AN —AA-
; 7 10k t15V
! 9 24 b AAA a
i 10 2 1437 OR €801V l
POS | : ] 13
12 5k8 c
POS24 5|18 14 2l -5V $ D
C c ¢——» SCOPE VERTICAL
*—il—¢—i—¢ son NPUT
C
SIG o i !
GEN 6 o o o
LSV -5V Va +5V+H5V
ov
f=IKHz v
= 50% ) . ; ; ; ;
° SCOPE 1. C = 47uF tantalum capacitor in parallel with a 0.1 uF ceramic capacitor.
TRIGGER 2. Calibration: Set Sl in position 2, set S2 in position 2 and set S3 in position 1.

Adjust potentiometer, Ra, until a 1 kHz square wave appears on the
oscilloscope. (Vertical gain = 2mV/cm.)

Adjust the scope vertical calibration control so that the2
wave peak to peak voltage is 2 cm high. (1 LSB = 2 cm)

3. Test: Adjust the scope horizontal timing and measure the high-to-Tow and

low-to-high settling times % LSB from the final value.

Set S1 in position 1 and measure the high-to-low settling times 2
3, LSB and 1 LSB from the final value (as seen on the oscilloscope).

Repeat the calitration with S2 in position and S3 in position 1.

Set S1 in position 1 and measure the Tow-to-high settling times 2
L LSB and 1 LSB from the final value (as seen on the oscilloscope).

square

FIGURE 10. Test circuit for settling time for all device types.
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+45V
?
| +15V
17
2
y 20 16.2kﬂ[ 3.01kQ
4
19
Z L 1.62kN
[DuT] I15F—E—ww
4 10 uF
8 ISJ
9 24
10 22
T 3 J J
12 14 21 A A
Va
"'_i(__"’_'le_—'" -5V
4&—{%
& & :
-5V A +5VH5V
NOTES:

1. Unless otherwise stated, all capacitors are 47 uF tantalum paralleled with

0.1 uF ceramic.
The meter shall read RMS and shall have a band width greater than 100 kHz.

2.
3. Al and A2 shall have a gain-bandwidth product greater than 5 MHz and an

input noise density less than 10 nV/ Vv Hz.
4. A1l "A" point ground connections shall return to a single unipoint ground

at device pin 21,

FIGURE 11. Test circuit for output noise tests for all device types.
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TABLE III. Group A inspectign for all device types.

| ! ] | I I [ { 1 T 1
|Subgroup ! Symbol | Test | Applied voltage | Applied DUT | Applied ref DAC |Active | Measurement | | | |
| | I no. | ref. pin no. 21 | digital code-word | digital code-word Irelays | sense lines | | | |
| | | | (figure 9) | | | | ref. pin no. 21 | | | |
| | ! | | I | | | Equations and notes | | |
i 1 | | T T T T T 1 T T T 1 | |
| | | | 22 |14 | 13 [ R 512 |25¢ammmmmom e >40 | | Pin | value | Unit | j Limits |
| | | |V | vgg 1 vp [P S >LSB |MSBn-mmwaammenen >LSB | | | | | | | |
| i \ IR TR T RV | | Lo . TV T |
| | | | | | i | | i
T T T T T T T 1 IR ! I ! I T
| tice I 1 §+15.0 | -15.0 | +5.0 I 0111 1111 1111 | 1111 1111 1111 1111 | KA | 22 iI1 I mh | Igg=11 | | 1
|Tp = +25°C| | | | | | | i | | | | Device types 01 and 03 | 1 | 25 | |
| i | | | | | | | i i | | Device type 02 [ T A
| | | | ] | ! i | | | | i | | | |
| T T [ T I l ! T [ T I f T ] T I
i B133 [ 2 T T | 0111 1111 1111 [ 1111 1111 1131 11 " 14 12 1" | lgg =12 i i | i
| | | | | | | | | | | ! | Device types 01 and 03 | -38 | -1 | " |
| | | | | | | | | | I 1 | Device type 02 | IL- T I
} | | ] | | | | i | ] ! | | | | |
| T T T 1 T T T T T T T T T T T
| | Inp 3 | 0111 1111 1111 [ 1111 1111 1111 1110 | " 113 ] 13 | ' | Ipp =13 i i | I
| | | i | | | | i | | | | Device types 01 and 03 | - l22.5 | *
| | | i ] | | i | i | | ! | | | ]
} T T T I T T T T ! T T T ] T T T
| R51N} | 4 | " i N | *+5.5 | 0000 9000 0000 | 0000 0000 0000 1111 | " I 1 [ " Iy = 14 | I I |
| I | | t | | i | I | | | Device types 91 and 03 | -1.4 | - | *
{ t t ; : | % | { } | ; | Device type 02 1 0 t 17 % o
12 5 “ " jow f | f B 2 1 15 "l =15 i W "
| Ins s 40 [ [ | " | M [ - I " Iy =16 [ e
| 11713 [ [ [ | " | " | T S I " s =17 | N |
| s s [ [ ! " | ! | " 1 5 | 18 bt 1 Is = 18 [ B
| 111g [ [ [ ! M | " I 1 6 | 19 " 11 = 19 [ T S
| 117 10 I " [ [ | " | " I b7 o one bt Iy =110 [ T S
| 1718 [ S [ [ | " | N | I U S I O § S AL A S TN S $ 1 [ T S
| 1719 12 1 [ [ | N i " Pt b g o2 ot | Ipg = 112 [ e T
| e 13 1 [ [ | ! i " oo 1 m3 bt 1 Ipp =113 I T B
| ISTRS R O [ [ | " ! " [ U N A L O N S TR S s ] I R |
I IIIle \ 15 | " l n l " 1 " l " l n I 12 | Ils l " | IILlZ = 115 l " l n I " l
| | | | | | | | \ | i | ! i | | |
| T [ I ! T [ T I T 1 T [ 1 ! T T
| 33Tt I 16 | " [ [ | 1111 1111 1itt I 1111 1111 118 1 |1 ! OI16 | WA Ipyy = 116 Viy (logic) = 2.4 V | | | |
| | | | | | i | | | i | | Device types 01 and 03 | -36 |36 | A |
i I | I | | | 1 | | | | | Device type 02 to-1 jeo L |
1 11142 | 17 | (A1l applied voltages, active relays and digital code words | 2 1+ N7 | b ItHe = 117 | U
| 11543 | 18 | are identical for tests nos. 16 through 39.) | 3 1 118 | | Tiyz = 118 | R
| 110a 119 | ! 1 | 1 L4 1 119 | I 144 = 119 [ R
i 1hs 20 | i | | | | | 5 | 120 | | I1qg = 120 [ L
| 111Hg P2l | | | | | [ T B -3 S | ItHs = 121 I R R
i I1H7 22 | | i | t I 17 1 122 | | 147 = 122 [ R |
I I114g 23 | | ! | | | T8 1 123 | Tiyg = 123 [ S T
! 11149 |28 | | | | ] i I 9 1 I24 | | I1Hg = 124 | L I
| g 1 25 | | | ] 1 10 | I25 | I ITH1n = 125 I R
| g | 26 | | | [ | | (11 | 126 | | Traiy - 125 [ N L
| g2 27 | 1 | | | ! P12+ 127 | | I1H12 = 127 [
I | | | | | 1 | i 1 i | | | 1 | |
I Itz | 28 | } | | | | |1 1 I28 | | Tiy13 = 128 ViN (Togic) = 5.5 V T I ! T
| { | t | | ! | ! i | I | Device type 01 and 03 | -36 | 36 | "
| | | | | | | | | | | | | Device type 02 -1 i450 | "
| 1Tty | 29 | | | | i | V2 V129 ! I1u1e = 129 [ T
| ITthis | 30 | | | | ) | 3 1 130 | | T1y15 = 130 | S B
| iIthts | 31 | 1 ! | | | [ P I1yyg = 131 [ R B
| gy L 32 | | | | I | 5 Vo132 | Iy = 132 [ [ [ i
| ITtnig | 33 || | | | i | I 6 1 133 | | Tiuig = 133 | L B
j II1wg | 34 | | | i i | 7o) 13 I Inyg = 134 [ R
| ITi2g | 35 | | | i | | 1 8 | 135 | | Inag = 135 [ R N
I ITf21 1 36 1 | i | | i | ¢ | 136 | I Itypp = 136 A N
I w2z | 37 | i | | | i 110 | 137 i | I1ags = 137 T B
| 123 | 38 | | I I | | 11 1 138 | | Iyypz = 138 [ I R
! IT1H2a + 39 | | | | | i {12 | 139 | t Iryoq = 139 L e e
| | | | 1 | | | | | i | | ] | | |
| 1 T 1 I T ] I T | [ T T T | i T
| \llos | 40 i " | “ | " i 0000 0000 D000 } 0000 0000 0000 0000 | " ll 15 ll 140 |l mA } Ips = 140 A1l device types | -40 % 1.0 | mA |
i i | | | | | | |

See footnoue al end of table.
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Device types 01 and 03

0000 0000 0000 1111
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TABLE I1I. Group A inspection for all device types - Continued.

YLEL/OLSBE-W-TIW

| T T T I I I T T T 1 T
‘Sukaroup | Svmbol | Test | Applied voltage | Applied DUT | Applied ref DAC lActive | Measurement | | | |
| | I no. 1 ref. pin no. 21 | digital code-word | digital code-word Irelays | sense lines | : | |
I | t | (figure 9) | | | ref. pin no. 21 | | i |
| ! | | | | i | | Equations and notes | ! |
| | | | T T T T I T I 1 T i | i
| | | 22 14 | 13 [ >12 [25¢-mmmmmmmccannns >40 | | Pin | Value | Unit | I Limits | |
| | | I Voo | Vep I ¥p [ T, >LSB JMSB¢ommmmmaoe >LSB | | ! | | | | ;
i i i I TR T I R { i | | L W T W T Units |
| | | | ] | | | | | ! | | | | | |
i T T [ I 1 1 I ! I I T T T T [ I
|2 I3 1 81 | +15.0 | -15.0 | +5.5 | 1111 1111 1111 | 1111 1111 1111 1111 | KA L 1 | 168 | wA | Ipyy3 = 168 ViN (logic) = 5.5 ¥ | | | |
|Ta =*1257C} | | i | | | i | | | | Device types 01 and 03 | -40 | 40 | LA |
| | | | | | | | | i | | | Oevice type 02 I-1 fs00 | " |
| 1Tiwyg | 82 | " [ [ | " | “ [ 2 1 169 | " | Ipya = 169 [ | |
| ITyygs | 83 | " [ [ | " | " [ |3 1 170 1 " { Iyys =170 [ N |
| ITtHie 1 84 1" [ [ | " | " [ P4 1 171 " b Ige = 171 [ A |
| Ifgwy7 1 8 1 * { " [ i " | . P51 172ty Iy = 172 | R i
| ITiwgg | 8 1 " P [ | " | " [ 6 1 173 | " | Ityg=173 [ A i
| {Iywgig | 87 1 " [ [ | " | " [ V7o 17a LY | Tiyg = 174 | [ |
| ;w0 1 88 1 " " | " | " P18 1178 1" | Ipgpg = 175 [ A |
| oy | 89 | * | | | W | “ | P o 0 176 V" | Ipm - 176 I ]
| IItHzz 1 90} " [ [ | " | " (. 110 | 177 1 " | Yiyep = 177 [ A B {
| 1T1H23 1 91 | " [ [ | " | " [ 1 1 178 1 " | I1yp3 = 178 [ A |
i ITiHza 92 1 " [ [ | " | ! [ 12 b 179 L " 1 Tinze = 179 | I |
| | | | | | | | | | | | | | i |
| I T T T T T T T T T T T f T T
t {IOS % 93 | " % " t ! { 0000 0000 0000 { 0000 0000 0000 0000 | *“ } 15 % 180 { mA } Igs = 180 } -40 { 1.0 I‘ mA

| i
| i T 1 T T T 1 T T T T T f I T
| |+Pss1 i 9% | " | " | +5.0 | 0000 0000 0000 | 0000 0000 0000 111t | * | 41 | E14 v | | | |
| i {95 [ +l4s5 | v | F | " | " P 1" L EIS | " | *Pssia = 614 (E14-E15) | | !
| | i 96 1+15.5 | o | " | " | . " 1 " | E6 | " | *Psgyy = 614 (E16-E14) | | |
i I | | | | | | | | | | i Device types 01 and 03 | -.16 | .16 {LSB/%PS
| | 197 1+35 | * [ | " | " - " 1 El7 | " | *Pss1a = -205 {E14-E17) | | |
| | | 98 | +16.5 | " [ | " | “ [ " 1 €18 | " | *Pgsypy = .205 (E18-E14) | | |
| | | { | | | { | | | | | Device type 02 | -2t a2 0
| | | | | | | | | | ] | | | | ]
| ! I T T T T T T T T T T 1 T T
| I-Pssy | 99 #1500 | | * | 0000 0000 0000 | 0000 0000 0000 1111 | * { * L E19 | " | | | !
| 1 | 100 | " | -15.5 | " | " | " [ | " | E20 | " | -Pss1y = .614 (EL19-E20) | ! |
| | [0 R | -14.5 | " | " | ! [ o 1 E2L 1" | -Pgsyp = -614 (E21-£19) | | |
| | | | | | | i | | i | | Device types Ol and 03 | -.16 | .16 |LSB/%PS
| | | 102 [ | -13.5 | * | " | " [ [ | E22 | " i -Pss1a = .205 (E19-£22) | | |
| | 1103 | % |-16.5 1 " [ " | . " 1 " } E23 | " | -Psgy = .205 (£23-E19) i i i
| | | i i i | | i | | | i Device type 02 | -2l .12 ¢
| i | | | | | | | | | | ! ! | |
| T T T T T I T T T T T T ! [ T
i i*Pgsp 1104 | *  l-15.0 | " | 0090 0000 0300 | 0000 0000 0000 111t | * | " | E24 | " | i ! |
| 1 {15 | ¢ [ | +.5 | " | N - | " 1 E25 | " | +Pggpa = .205 {E24-E?5) | | |
| | [ L B - " I v I " 1 " | E26 | " | *Pgsoy = -205 (E26-E24) | i I
| | | | i | | | | | 1 | | Device types 01 and 03 | -.15 | .16 | "
{ I| | | | | | 1 | | 1 ! i | | i
| 3 R I (A11 test parameters, test conditions, equations, and test 1imits are idential with those specified in table III,
}TA = -55 C} subgroup 2 (Tp = +125°C). Test numbers 58 through 106.
[ T T T T T T ! T [ I [ f I T T
|4 . IVRer | 159 | +¥15.0 | -15.0 | +5.0 I 1111 1111 1111 1 1111 1111 1111 1111 | KA | 24 | E39 v | VReF = £39 | I |
1Ty = +25°C| | | | i | | | | | i | Device types 01 and 03 15.89 |6.60 | V¥
| | | | | | | | I | | | | Device type 02 15.23 16.37 | "
| | | | | | | | | | | | | | | |
| T T T T T T T T T T T T I T [
i IVos | 160 | " | " [ | 1111 1111 1111 | 0111 1111 1111 1111 | * i 41 | E40 [ ' Vgs = 4.096* (E40) | ! |
| | | | | | i | | i | i i Device types 01 and 03 | -2 | 2 |LSB
i | | i | | | i i { I | | Device type 02 [ N
| | | | | | | | . | | | | | | |
| I T ! I I I T T T [ [ I ] T !
| 1A [ T3 T R T B | 0000 0000 0000 | 0000 0000 0000 011 | * | " | E4&L | " | | | |
| ! 1162 1 " [ P {1111 1111 1111 | 0111 1111 1111 1111 | P | E42 | " | Ap = (E41-E42)/10 i | |
| | | i | | | | | | | | | Device types 01 and 03 1 -.1 | .1 | %
| | | | | i 1 | | i | | | Device type 02 b-2 2 |
| | | | i | | | | | | | | | | |
| T T T T 1 I 1 | ] T I T ! T T
| |BpAE | 163 | " | " [ | 0300 0000 0000 | 0000 0000 0000 1111 { * [ | E43 [ | | | |
I | ST S R (L R {1111 1111 1111 1111 1111 1111 1L f " | " | £44 | " | Bppp = (EA3-E44)/20 | I I
| | | | | ! | I ! i i I | Device types 01 and 03 | -.1 | .1 | "
| | | | | | | i i | | i | Device type 02 l-.2 { .2 { "
i | | | t | | 1 ! | i | | | | |

See tootnotes at end of table.
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TABLE ITI. Group A inspection for all device types - Continued.
| I T T I 1 I ! i i
|Subgroup | Symbol | Test | Applied voltage | Applied 24T | Applied ref DAC [Active | Measurement i ! | |
| | I no. | ref. pin no. 21 | digital code-word | digital code-word Irelays | sense lines ! | | 1
1 i | I (figure 9) i i | i ref. pin no. 21 | | | |
| | | | | | ! | | Equations and notec | | |
| | | | T T T ] T T 7 | | |
| { | | 22 | 14 i 13 1< ---->40 | | Pin | value | uUnit | | Limits | |
| | | | Vee | Veg | vp IM --->LSB | | i | | ! | |
1l { | (B I %V) | (V? i | | !l | | l Win l Max T Units |
| | | | | | | | i | | |
T I T T T T i T T T T i T T T T T
| {BpoE | 165 | +15.0 | -15.0 | +5.0 | 1111 1111 1111 { 0000 0000 0000 1111 | XA |41 | E£45 Loy | Bppr = 2.05*% (E45) | 1 | |
ITa = +25°C] i | | | | | | ! i ; i Device types 0l and 03 | -4 | 4 {LSB |
| | | | | | | | | | | i 4 Device type 02 -8 | 8 |
| | | | | | | i | | i i ! | | | |
| I T T T I I T T T T T ! ] T T
i 182€ [ U1 2 A N B | 0111 1111 1111 |01l 1111 1111 1111 | " | " 1 E46 | | Bzp = 2.05% (E45) | i | |
| | i | | i 1 | i i i ! | Device types 01 and 03 | -2 | 2 | *
| 1 | | i | | 1 | | i | | Device type 02 b-4 | 4 "
1 | | | | | | | { ! | ] i { | |
T ne T 1 T T 1 T T I 1 1 I T T
| | | i | | | | | | | | | For end-point Tinearity error, | | | |
| | | | | | | i | ! | i VLE(N) = 2.05%(E(N*48)-V(ideal}) | | | |
| i | | | | ; \ i L L1 Wideal)cRixs-Eds I R i
| | | ! | | | | | I | | | Ni=applied DUT code-word ! ! | |
| | | | | | | | | | | i i S=(E47-£48}/4095 | | | |
| | | 167 | " | “ | " { 0000 0000 0090 { 0000 0000 0000 1111 | " [ i 47 P | | | | i
| | | 168 | " | " | " i 1111 1111 1111 {1111 1111 1111 111y 0" [ i E48 [ | i | | |
| ILEy L1 | o o | 1111 1111 1119 DI 1111 1110 1110 " | " ) EA9 | " Ly = 2.05% (E49-1%S-E48) | i | i
| i | | i | | l | | i i | Device types 91 and 02 | -.5 | .5 | "
| | | | | | | | | | i i i Device type 03 [-.25 | .25 | " |
i ILE2 (Y[ T L A T U 1111 1111 1101 P11 1110 1000 1111 | ] ' ] E50 | " | Lgp = 2.05%(E50-2%5-£48) [ T |
| ILg3 | 171 [ " [ | 2002 0000 2120 i 0000 0000 0190 1111 | " [ | e51 [ | Lg3 = 2.05%{E51-4*S-E48) [ [ [ |
| ILgg (IR 7 T S B B | 0000 0000 1000 [ 0000 0000 1000 1111 | " | " | 52 | " | Lgg = 2.05%(E52-8%5-E48) [ B B |
| {Les T | 9000 0001 2000 | 0000 0001 0000 1111 | ™ | * | £53 | " | 2.05%(E53-16%S-E48) [ R |
| iLgs [T 7 S I A R | 0000 0010 0000 | 0000 0010 0000 1111 | " | * | €5 | " | 2.05%(E54-32%5-E48) (I A |
i ILg7 | 175 i b | " i " i 0000 0100 0000 | 0000 0100 0000 1111 | " [ 1 E£5% (. I Le7 = 2.05%(E55-54*5-£48) [ [ "
} :ng { 176 i “ : " i " ; 0000 1000 0000 1 0000 1000 000Q 1111 | " [ 1 E55 [ i Lgg = 2.05%(E56-128%5-E48) : " [ [ }
| | | |
| | i | | i |A.  Record, (0000 BBBB BBBB), the sum of the code-words from tests 167-176 with positive linearity errors. 4/ 1 | | |
| | t | | i {B. Record, (0000 CCCC CCCC), the sum of the code-words from tests 167-176 with nagative linearity errors. 4/ { } } %
| | | | | |
| T T T T I f I T T T 1 ] I I I
| iLEg [ 72N T I S | 0001 0003 0000 | 0001 9000 0000 1111 | * | * | €57 | " | Lpg = 2.05%(E57-256*5-E48) | i | |
| | | | | | | | | | i | I Device types Ol and 02 | -.5 | .5 | " |
| | | | | | | | | i | | i Device type 03 [-.25 | .25 " |
| ILegg 1178 1 | o+ o | 0010 0000 G000 | 0010 0000 0000 1111 | * | * | ES8 ! " | Lgp = 2.05*(E58-512*S-E48) [ T |
| 1S N A b S N I S | 0011 0C0O 0000 | 0011 0000 0000 1111 | " | " | E59 | " i Lgyq = 2.05%(E59-758%5-E48) [ L B |
i Lz 1180 Lt g g | 0100 0000 0000 | 0100 0000 0000 1111 | “ 1 " | E60 | " | Lfyp = 2.05%(£60-1024*S_E48) [ I |
i TR T - S R S B | 0101 0000 0000 | 0101 0000 Q000 1111 | " | " | E61 | * | Lfps = 2.05%(E61-1280%S-£48) [ R i
I ILExa 1182 f v v | 0110 0000 0900 | 0110 0000 0000 1111 | * | " | €62 | " | igys = 2.05%(E62-1536*5-F48) [ R |
I fLgis 1183 L o+ o} v oo | 0111 0000 0300 i 0111 0000 0000 1111 | * | " 1 E63 | " | Lgys = 2.05%(£63-1992*%S-£48) [ T I i
| ILete 1184 | v oo | 1000 0000 0000 | 1000 0000 0000 1111 | “ | “ | E64 | " | Lf1g = 2.05%(E64-2048%S-E48) [ T |
| kg7 1185 | 4o g | 1091 0000 0000 | 1001 0000 0000 1111 | * | " '} E65 | " | Lgyy = 2.05%(£65-2304*5_F48) [ R i
i iLtgrg P86 1o p v | 1010 0000 0200 | 1010 0000 0000 1111 | * | " | €66 | " | Lpyg = 2.05*(E66-2560%S-E48) I I [
| fLerg 1187 0t 4t I 1011 0000 0000 [ 1011 0000 0000 1111 | " | * | E67 | " I Lgyg = 2.05*(E67-2815*S-E48) [ I |
| iLego 1188 | v v | 1100 0000 0000 | 1100 0000 0000 1111 | " | * | E88 | " i Lgpp = 2.05%(E68-3072%5-£43) b i
| kg1 b8 | v o i 1101 0000 0000 i 1101 0000 0000 1111 | " | " | E69 | " | Lgpj = 2.05%(EA9-3303%S_£48) (T B B |
i lLggz 119 | » | » | | 1110 0000 0000 | 1110 0000 0000 1111 | * | * | E70 | " | Lgyy = 2.05%(E70-3584*5_£48) | I i
i 1LE23 t 191 | " | " | " { 1111 0000 0000 | 1111 0000 0000 1111 § " [ I E71 [ | Lgpz = 2.05%(£71-3840%5-£48) { " } " } "
i | | | 1
| | | | 1 1 1A, Record the DUT code-word, {XXXX 0000 0000), with the most positive error. | 1 |
{ } { } { { IB. Record the DUT code-word, (YYYY 0000 0000}, with the most negative error. { { |
| | |
| | | | | | [Determine the sum of the recirded code-words obtained from tests 1567-176 and from tests 177-191 For positive errord. I T T 1
t | | i | I [Measure and calculate Linearity error for the new DUT code-word (XXXX BB3B 3333}, | { i
| | | | | | |{See table I, 5/) | | | |
| lbggg 1192 | " | | v |XXXX BBBB BB33 XXX 3BB3 8333 1111 I " 1 ET2 LM | Lggg = 2.05%(E72-({ON-BITS)*S)-£48) | { | |
| i | | | | i | | | | | | Device types 01 and 02 | -.5 | .5 | "
| | | | i | 1 | | | | i i Device type 03 i-.25 | .25 | "
| | | | | | | i | | | | | | | | |
| | ! | | | TDetermine the sum of the recorded Code-words obtained from tests 157-175 and Trom tests 177-191 for negative errors. ! T T
| i | | | | [Measure and calculate Linearity error for the new DUT code-word {YYYY CCCC CCCC). | l |
| | | | | | I{See table I, 5/) | | [
| lLgps 1193 L | v IYYYY CCCC CECCTYYYY €CCC Ceee 1111 " L ET3 | Lggs = 2.05%(£73-((ON-BITS)*S)-£48) | | i i
| | | i I | | | | | | i | Device types 0l and 02 } -.5 | 5 | " |
| | | | ! | ! i i { i | j Device type 03 I-.25 | .25 | ¢ |
i 1 | | | | ! ! | | | ! | 1 ! | i

See footnotes at end of table.
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TABLE IIIl. Group A inspection for all device types - Continued.

! T T T T I ] I T T
ISubgroup | Symbol | Test i Applied voltage | Applied DUT | Applied ref DAC {Active | Measurement | | | |
| i I o ref. pin no. 21 | digital code-word | digital code-word Irelays | sense lines i | i i
| | | | {figure 9) i | ! | ref. pin no. 21 | | 1 i
| | | i | | i | Equations and notes | | i
| | | | ! T T T T T T T | | !
! | | |22 {14 | 13 [25¢mmmnmmnaneaanan >40 | | Pin | Value | Unit | | Limits | |
| ! | | I Veg 1 v, 113 R . 5LSB | i | | ! | ! !
i | I I O I TR R BV i | i | L TR T Hax T Units |
| | | | | | i i | | | | 1 | i i |
I ! I T T 1 1 I T T { T - T I ! [ I
| 4 5 | | 194 | +15.0 | -15.0 | +5,0 | 1111 1111 1111 | 1111 1111 1111 1111 | KA {4l | E74 | Vv | | | | |
ITa = +25°C1D ¢y j195 | " [ - | 1111 1111 1118 | 1111 1111 1110 1111 | " [ " 1 €75 | " | DLgp = 2.05%(E75-E74)-1 | | | |
t | | | | i | j | | | | | A1 device types | -1.0 1 1.0 1Ls8 |
| idLe2 [ T R | 1111 1111 1101 j 1111 1111 11001 2111 b LY | E76 | " | Dygp = 2.05%(E76-E75)-1 [ !
| | | 197 | [ [ | 1111 1111 1100 | 1111 1111 1100 1111 | ° | T -7+ A | | | | |
| [0 g3 l198 | [ [ j 1111 1111 1011 | 1111 1111 1011 1113 | ® | " 1 E?78 | " | DLg3 = 2.05%(E78-E77)-1 [ R |
| | 199 1 [ [ {1111 1111 1000 | 1111 1111 1000 1111 | " [ T v L I B | . |
i DL ga |20 { " [ [ { 1111 1111 0111 | 111t 1111 o111 1111 bt " 1 E80 1 " | Dupg = 2.05%(E80-£79)-1 [ P |
| | j200 | " [ [ | 1111 1111 0000 | 1111 1111 0000 1111 | " [ S S I | | | |
| i9¢Les | 202 | " [ [ | 1111 1110 1111 | 1111 1110 1111 1111 | " Lo 1 82 1" | DLgs = 2.05%(E82-E81)-1 [ T !
| i (203 | [ [ | 1111 1110 0000 | 1111 1110 0000 1111 | * [ T - < R I | [ !
| iDLEs | 204 | " [ [ j 1111 1101 1111 i 1111 1101 1111 1111 | ¢ " | E84 | " | DLgg = 2.05*(E84-E83)-1 | | | |
| | j 205 | ¢ [ [ | 1111 1100 0000 | 1111 1100 0000 1111 | " 4 E8s |t | | | |
| 19 g7 {206 | [ P | 1111 1011 1111 | 1111 1011 1111 1111 | " | " 1 E36 | " |DLg7 = 2.05%(E86-EB5)-1 [ N |
| | f207 | ¢ [ [ | 1111 1000 9000 | 1111 1000 0000 1111 | * [ S =7 A B | | I |
| 101 E8 f208 | " [ [ | 1111 0111 1111 | 1111 0111 1111 1111 | | ' 1 E88 | " | Dgg = 2.05%(EBB-£87)-1 [ !
| | 209 | [ [ { 1111 0000 0000 | 1111 0000 0000 1111 | " [ N = - I B | | i i
| iDLEg j 210 | " [ | | 1110 1111 1111 | 1110 1111 1111 1111 | i" | €90 | " | DLgg = 2.05*(E90-E8Y)-1 I !
| | | 211 | " [ (- | 1110 0000 0000 | 1100 0000 0000 1111 | " [ I T S B | | | ! i
| {LEr0 btz |t " [ | 1101 1111 1111 | 1101 1111 1111 1111 | " 1 E92 | " | DLgyo = 2.05%(E92-E91)-1 [ B |
| | j213 - [ { 1100 0000 0000 | 1100 0000 0000 1111 | " [ 3 T ! | i |
| 19Le11 | 214 | " [ [ | 1011 1111 1111 [ 1011 1111 1111 1111 | " | " 1 E94 | " | Digyy = 2.05%(E94-E93)-1 [ N |
| i | 215 | " [ [ { 1000 0600 000G | 1000 0000 0000 1111 | " [T 1 S B | ! | !
{ }DLElz } 216 ‘l " } ! : ' } 0111 1111 1111 { 0111 1111 1111 1111 } ! { " l £96 } " { DLg1e = 2.05%(E96-£95)-1 ll ! \l " 1 " |
1
I T I I T [ T I [ T [ T T ] l I T
| |dy p217 4 - [ {1111 1111 1111 | 1111 1111 1111 31 ) {24 | E97 | " | dyrgr/dT=10000%(E97-E39)/(E39) | | | |
}T -+1zs c%/ar } i | i ! | | i | | | AT1 device types I -20 : 20 lppm/°C }
| | | i | | | | | | i 1
| T T T [ T i T ! I T T T T T T T
| {dygs | 218 | " | [ | 1111 1111 1111 | 0111 1111 1111 1111 | |41 1 E98 | " | dyps/dT=.041*(E98-E40) i | | Lo
i i/ l | | | | 1 i | | | | A1 device types -.12 | .12 Lss/°c |
| | | | | | | | | | | | | | | | |
| l T ! T 1 R T T T T T T T T T !
| {dap/dT 1219 | ¢ [ [ { 0000 0000 0000 | 0000 0000 0000 1111 | |" 1 E99 | " | dAp/dT=10*(E99-E100-E41+E42) { | { |
{ } % 2290 = Il { || 1111 1111 1111 1| 0111 1111 1111 1111 Ii } | E100 l| } Al1 device types : -20 { 29 Eppm/ c {
i
| T 0 T T I T I T I T T I T T T
| ]dg$gg | 221§ " . - } 1111 1111 1111 | 0000 0000 0000 1111 | KA | “* | E191 | " | dppoe/dT=.02*(E101-E45) | i i I
i 1/d | | | | | | | | | | ! Al device types [-.08 | .08 | " |
| | | | | | | | | | | i | | i | |
| T T 1 T 1 1 1 T 1 T 1 i T 1 i T
| \dgze l 222 | [ [ { 0111 11t1 1111 | 0111 1111 1111 1111 | " j" 1 E102 | " | dgzp/dT=.02%(E102-E46) i | i |
| /4T | | | | I | | | | | | Al1 device typss |-.04 | .08 | " |
t | | | | | | i | | | ! | | i | |
T T
| {(A11 test parameters, test conditions, equations, and test limits remaining are identical with those specified in table i
; EIII subgroup 4, Tp = +25°C). Test numpers 167 through 216. {
i T T T T I I T T T T T T I T I T
i 6 id BEF | 272 | +15.0 | -15.0 | +5.0 | 1111 1111 1111 | 1111 1111 1111 1111 | KA | 24 | E152 | V | dyrer/dT=12500%(E152-E39)/(E39) | i | Lo
iy - -s5°ci /4 { | i | 1 l 1 ] | i 1 1 device types {20 | 20 Ippn/°C |
| | | | | | | | i | i | 1 i | | |
| T f T I T T ] I T T T T T T T 1
i |va5 l273 | " [ | | 1111 1111 1111 | 0111 1111 1111 1111 | | 41 | E153 | " | dyps/dT=.051*(E153-E40) | | | Lo
| I/d | | | | | | i | | | Al1 device types [-.012 | .012 [LsB/°C !
| | | | i | | | | | 1 | i i | | |
i ! T T T I T T T T T T T [ T I |
! |dag/dT | 274 | [ [ | 0000 0000 0000 | 0000 0000 0000 0111 | I " 1 E154 | " | dap/dT=12.5%(£154-E155-E41+E42) | | | L
} } } 275 ]l " } " { ’ li 1111 1111 1111 I 0111 1111 1111 1111 } ; | E155 { } Al7 device types { -20 } 20 }ppm/ c }
|
| | | | | | | | | | | | | | |

See footnotes at end of table.
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TABLE I111. Group A inspection for all device types Continued.

T - T T T ! T ' ! i
Subgroup | Symbol! | Test | Applied voltage | Applied DUT | Applied ref DAC lActive | Measurement | | | |
| | I no. | ref. pin no. 21 | digital code-word | digital code-word [relays ! sense lines | | | {
| | | | (figure 9) | | | ref. pin no. 21 | | { |
| | | | | | i | | Equations and notes | | |
| | ] i T T T T T T T T T | | |
| | | |22 | 14 | 13 [ R >12 |25¢-mmmmmmmeeen >40 | | Pin | value | Unit | | Limits | ]
| | | | Vee | Vep I Vp IMSBq~mmmmmmamam >LSB [MSB<--aommmoen >LSB | | ! | i | | |
| | i | ?V) | %V) | (V? VA i | | i | | Win Max Units |
| | | | | | | | | ! | | | | I | i
I T T T T T T T T I T T T I I I T
| 6 . ldgpoE | 276 | +15.0 | -15.0 | +*5.0 | 1111 1111 1111 | 0000 0000 0000 1111 | KA | 41 I E156 1 V| dgpoE/dT=.026%(EL156-E45) | i | N |
|Ta = -85°Cl/dT | | | | | | | | | I | A1l device types | -.08 | .08 lppm/°C |
| | | i | | ] | | ] | | | 1 | | |
| T | T ] I T T 1 T T T T ! T T T
| Idgzp 1277 [ [ | 0111 1111 1111 { 0111 1111 1111 13111 | “ I " | E157 | " | dgzg/dT=.026*(E157-E46) | | | I
i AT i | | i i Lo P A1 device types | -.08 | .08 ILPS/C |
% | | | | | | | | | | | | 1 | | {
I
| [{A11 test parameters, tegt conditions, equations, and test 1imits remaining are identical with those specified in table 1
} %IXI subgroup 4, Ty = +25°C). Test numbers 167 through 216. Il
T T I T f I T T T I T T I T T T T
7 | | ! | | | | | | | | For end-point linearity error, | | | |
ITq = ¥25°C| | i i | | | | | | | | LE(N)-2.05*(E(N+208)-V(ideal)) | I | |
| | | | | | | | | i | ! | V(ideal}=N1*S-E208 | | | |
| | | | i i | | | | | | { Nl=applied DUT code-word | { | I
| | | | | | | | | | i | | S=({E207-E208)/4095 | | | |
| | | 327 | +15.0 | -15.0 | +5.0 | 0000 0000 00O | 0000 0000 0000 1111 | KA | 41 | E207 | | | | | |
| | | 328 | " | " | " | 1111 1111 1111 | 1111 1111 1111 1111 | ¢ ‘l " { £208 } " } | | ; {
| | | | | | | i | |
| | T TDetermine the code-word and the value of the maximum positive Linearity EFror Tor all combinations of the digital input code-words Trom T 1 T T
| | | 1 (0000 0000 0000} to {1111 1111 1111). | | | |
i “-Emp 132 § " [ " {¢mmmmann Ni-coeenne > l¢mmmnenns L > " "l E209 | Lgmp=2.05*%(E209-N1*$-£208) | | 1 |
| | | | | | | | | | | | | Device types 01 and 02 | -.5 | .5 |LSB |
| | | | | | | | | | | | | Device type 03 l-.25 | .25 | " |
| ] | | | | | | | | ! | | | | |
| | | [Determine the code-word and the value of the maximum negative Linearity Error Tor all combinations of the digital input code-words from 1 T I T
| | | 1(0000 0000 0000) to (1ill 111l 111l). | ] ] |
| ILEmn [V L N f¢mmmmmnm Nlmmmmmmem > ¢mmmmanas NL--mmmmmem > " 1" | E210 | " | Lppy=2.05%(E210-N1*S-E208) | | | i
| | | | | | | | | | | | | Device types Ol and 02 | -.5 | .5 | " |
| | | | | | | { ; I ; |I ! Device type 03 {-.25 f .25 { " {
| | i 1 | i
l TFor Cinearity Lrror, the worst positive and negative error values, as determined by the manuTacturer's abbreviated Integral Linearity Error (LE) test procedure for T
} Ilsubgr‘oups 7 and 8 shall be within 150 mi11iLSB of the worst positive and negative error values, as determined by the all codes test. |
|
T T T
I 8 . [{A11 test parameters, test conditions, equations, and test 1imits are identical with those specified in table III, |
ITA =+125 C{subgroup 7, Tp = #+25°C Test numbers 327 through 330. |
: : 1
I 8 [{A11 test parameters, test conditions, equations, and test 1imits are identical with those specified in table III, |
%TA = -55°Clsubgroup 7, Tp = +25°C Test numbers 327 through 330. |
! |
] I I I I ; I I I I T T T T T T T
|9 . Itsiha 1339 | +15.0 | -15.0 | +5.0 [ 1111 1111 1111 | 0000 0000 0000 | 115 1 t001 | us | tsp ya=t00L (to #1/2LSB) ] i | |
ITp = +25°C! | | | | | | | | | | | Device types 01 and 03 | - | 7 1us |
| | | | | | | | | | I i | Device type 02 Il - 15 1 " |
| ItS1LHL 13480 | [ [ | " | " | " 1t002 | " 1 ts hp=t002 (to *1LSB) | { | |
| | | | | | i | | | | | | Device types 0l and 03 | - | 6 [ " |
i t i | | | ] i | | | | | Device type 02 [ T |
| ltgipe 13810 ) | v v | 1111 1111 1111 | 1111 1111 1110 | I " 18003 | " | tg uc=t003 (to *1/2LSB) | i | i
| i ! ! | i ! i | i | | | Device types 0l and 03 | - | 3 { * 1
| | | | | | i | | | t | | Device type 02 | - 2 1 * t
| | | | | i | | | | | | i 1 | | |
| T T T T T T T T T I T T T T I T
| ltsya | 342 1 " | v | ¢ | 0000 0000 0000 | 111 1111 1111 | I" 11004 | " | tgyLa=t004 (to £1/2LSB) | | I i
| | | | | 1 | | | | | | | Device types 0l and 03 | - | 7 | * |
| | | | | | | | | | | | | Device type 02 [ - 1+ 5 | " |
| 1 tsHLY 1343 | " [ [ | " | " | I " 1 t005 | " | tgy p=t005 (to *1LSB) | | | |
| | | | | i | | | | | i | Device types Ol and 03 | - | 6 | " |
| | | | | | | | | | I | | Device type 02 I - 1 4 1" 1
| 1tsHLe | 344 | " [ [ {1111 1111 1110 | 1111 1111 1111 | I" 11006 | " | toyLc=t006 (to *1/2LSB) | | | |
| | | | | 1 | | | | | | | Device types 0l and 03 | - | 3 | " |
| | | | | | | | | | | | | Device type 02 - 12 § " |
| 1 | | | | | | | | | | j | | | |
T T T T T T T I T T T I T I T T I
|12 . INO | 345 | " [ [ f 1111 1111 1111 | 1111 1111 1111 i I " 10001 luVrmsl NO=0001/100 (10Hz < BW < 100KHz) | | |
ITy = *257Cl | | | { | | | i | | | AT device types I - 100 | u¥ rms |
{ | | | | | | | | ! i | | | | |
| i | ! | | | | i | | | i | i |

See footnotes at end of table.
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Voltage Vpp is not required for device type 02.
For device type 02, the Vco test voltages shall be +15.0 1.5 V.
For device type 02, the Vpp test voltages shall be -15.0 *1.5 V.

“B", "C", "X" and "Y" may be either a digital "0" or a digital "L"
the designated bit location.
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4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIT=M-3Y5T0.  Inspections to be performed shall be specified in method 5005 of

%Ih-i§0-883, and herein for groups A, B, C, and D inspections (see 4.4.1 through

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIT-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,

€, 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 5005 of MIL-STD-883, and as follows:

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

b. Subgroups 9, 10 and 11 shall be omitted.

C. A special subgroup shall be added to group A inspection for class S only and
it shall consist of the conditions and limjts as specified in table III.
Subgroup 12, LTPD shall be 15.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table II
of method 5005 of MIL-STD-383 and as follows:

a. Electrical parameters shall be as specified in table II herein. For c1§ss S
devices, delta limits shall apply only to subgroup 5 of group B inspection.

b. Steady-state 1ife test for class S devices shall be in accordance with table
ITa of method 5005 of MIL-STD-883, using the circuit shown on figure 8. If
the alternate burn-in conditions are used the circuit shown on figure 7 shall
be used.

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

IIl of method 5005 of MIL-5TD-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 l1ife test (method 5005 of MIL-STD-883) conditions:

(1) Test condition B, using the circuit shown on figure 7; or test condition
D, using the circuit shown on figure 8.

(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.

¢c. A special subgroup shall be added to the group C inspection requirements and

shall consist of the tests, conditions, and limits specified for subgroup 12
of group A. The LTPD for the special subgroup shall be 15 for all classes.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV
of method SUUE of MIE-SID—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.
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4.5 Methods of inspection. Methods of inspection shall be as specified in the
appropriate tables. Etlectrical test circuits as prescribed herein or in the
referenced test methods of MIL-STD-883 shall be acceptable. Other test circuits
shall require the approval of the qualifying activity.

4.5.1 Voltage and current. A1l voltages given are referenced to the microcircuit
ground terminal. Currents given are conventional and positive when flowing into the
reference terminal.

4.5.2 Burn-in and life test cooldown procedure. When devices are measured at
+25°C folTaowing application o?'the steady-state life or burn-in test condition, they
shall be cooled to within 10°C of their power stable condition at +25°C prior to
removal of the bias.

TABLE 1V. Group C end-point electrical parameters.

I T [ I T
[Device | Symbol | Delta | End-point limits |
{ type { } 1/ { Min { Max { Units{
T | | i | | I
| 01,03 | Vg | s2 | -3 | +3 | LSB |
| 02 | Vos | =1 | -3 | +3 | LSB |
| 01,03 | A | .25 | -.25 | +.25 [ |
| 020 | Af | +.05 | -.26 | +.25 | % |
I 01,03 | Byg I 4 | -6 | +6 | LsB |
| 02 | B7F | 2 | -6 | +6 b LS |
I 01 | L | #1 | -1.5 | +#1.5 | LS3 |
: 02,03 : Lg { .25 | -.5 l +.5 { LSR l
[

1/ Delta limits apply to the measured value (see delta
limit definition in MIL-M-38510).

5. PACKAGING

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

6. NOTES

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

6.2 0Ordering 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 ccndition of

method 5003 of MIL-STD-883), corrective action and reporting of results, if
applicable.
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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 Logistic support. Unless otherwise specified, microcircuits acquired for
Government Togistic support will be acquired to device class S for National
Aeronautics and Space Administration or class B for Department of Defense (see 1.2.2)
and lead finish C (see 3.3). Longer length leads and lead forming shall not affect
the part number.

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

Iccs Tggs Ipps- - - - = - = = - - Input currents for positive, negative and
logic voltage supplies, respectively.

IgSC- =~ = = = =~ = = = =~ =~ = = - - Output short circuit current

I = = = = = = = = - o oo Digital Tow level input current

T T T T Digital high level input current

VEGR- =~ = =~ = = = =~ = =~ = ~ = = = Full scale voltage range

VIN - = = = = = = = = = - = « ~ « Digital input voltage

VREF- = =~ = = = = = = = = = - -~ - Reference voltage

dygpp/dT- - - - = - « - - - - - . Reference voltage change/degree celsijus

QS =~ = = = = = =~ ~ ~ & = =~ - - - Offset voltage

dygs/dT - -~ -~ = - « - - - - - - . Offset voltage change/degree celsius

AE~ - = = = = & - o 4 .- .o - Gain error

dAE/dT - - - - - - - - - o o - o - Gain_error change/degree celsius

BPAE- -~ = = = = = = =~ = = = ~ - - Bipolar gain ertor

BPOE~ -~ - = = = ~ = =4 = ~ = - - - Bipolar offset error

dgpog/dT- - - - = - = - - -~ - - - Bipolar offset error change/degree celsius

JE = ~ = = = =~ = =~ =~ ~ = = =~ - - Bipolar zero volt error

dgze/dT - - - = - ~ - - o - - - - Bipolar zero volt error change/degree
celsius

PGS =~ = = =~ = = =~ =~ = = = = = = - Power supply sensitive

LE~ = ~ = =~ = e e - e oo Bit linearity error

DiE = = = = =~ = = = = & = ~ = ~ = Differential 1inearity error

Ipgp = = = = = = = e oo Zero output voltage error adjustment

AEA =~ = =~ = = = = = = = & - - - - Gain error adjustment

IRQEF~ - = =~ =~ = = =~ = =~ = = =~ = - Reference input resistance

tGLH- = = =~ =~ = = = =~ =~ = =~ -« - - Low-to-high output settling time

tSAL- -~ = = = = = = = = = - ~ ~ - High-to-low output settling time

N%- . e e D e e e e m e e - Qutput noise voltage

TA= = = = = = = = =~ =~ = o« = = - - Ambient temperature

8JC - - =~ = = o~ = e — e Junction-to-case thermal resistance

BJA -~ - -~ o~ = m e e = e e = - Junction-to-ambient thermal resistance

M%B e e o e e e e A e e - o Most significant bit

LSB =~ = = = = o m o m e e e Least significant bit

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.

Bipolar zero error drift. Bipolar zero error drift is the change of the bipolar
zero error with temperature with the device operating in the bipolar voltage output
mode.

Bipolar gain. Bipolar gain is the gain in the bipolar mode. It is the ratio of
the full scale output voltage change to the input code change in the bipolar mode.
In this specification it is measure as the output voltage change between the input
codes of zero and full scale.
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Bipolar gain error. Bipolar gain error is the difference between the actual static
gain and tThe 1deal static gain the measured between zero and full scale.

Bipolar offset error. Bipolar offset error is the difference bgtween the actual
and the 1deal output voltage with the device operating in the bipolar mode and the
digital inputs at zero.

Bipolar offset error drift. Bipolar offset error drift is the change of the
bipolar offset error with temperature with the device operating in the bipolar
voltage output mode.

Bipolar zero error drift. Bipolar zero error drift is the change of the bipolar
Zero error with temperature with the device operating in the bipolar voltage output
mode.

Bipolar zero error. Bipolar zero error is the difference between the actual apd
the ideal (0 volts) output with the device operating in the bipolar mode and with
the input digital code at 1000 0000 0000.

Differential linearity error. Differential linearity error is the difference
between the actual separation of two adjacent output levels and the ideal
separation of one LSB.

Full-scale output voltage range. The full-scale output voltage range is the output
voTtage change between the input codes of all zeros to ones plus the voltage
equivalent to one additional LSB.

Gain. Gain is the ratio of the output voltage change to an input code change with
the device operating in the unipolar mode. 1In this specification it is measured
between the codes of zero to full scale.

Gain drift. Gain drift is the change of gain with temperature.

Gain error. Gain error is the difference between the actual static gain and the

ideal static gain.

Least significant hit. The LSB of the digital code-word is the bit that causes the
Teast change To tThe output level. When the LSB changes state, the ideal output
level changes by the value of the full scale range divided by 4096.

Hybrid. Hybrid technology may include many devices and/or components; such as,
IC"s Transistors, resistors, capacitors, etc. on a single ceramic or alumina
substrate in a DIP.

Monolithic. Integrated circuit monolithic technoloqgy includes all of the
components; such as, transistors, resistors, capacitor, etc. on a single silicon
substrate in a DIP.

Monotonicity. An ADC or DAC transfer function is monotonic if the ratio of the
incremental change in the output to an incremental change in the input does not
change sign over the entire full scale range.

Most significant bit. The MSB of the digital codeword is the bit that causes the
most change to the output level. When the MSB changes state, the output level
changes by one-half of the full scale output range.

Offset. Offset is the output voltage for an input code of all zeros.

Offset binary code. Offset binary code is the natural binary code representing the
full scale range but offset by one-half of the full scale range. Offset binary
code represents analog values between minus full scale for all zeros to plus full
scale for all ones.
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Power supply sensitivity at full scale. Power supply sensitivity at full scale is

the change Tn the TuTT scaTe output Tevel with a change in the power supply voltage.

Resolution. Resolution of a DAC is the smallest ideal increment between two
adjacent output levels over the full-scale range of the converter.

Settling time. Settling time is the elasped time from the application of a
Tull-scale step input to the DAC to the time when the output has entered and
remained within a 1/2 LSB error band around its final value.

Unipolar mode. Unipolar mode is the D/A converter operation mode that includes
output voltages or currents of one polarity only.

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

Military device Generic-industry
type type
01 DAC 87 (Hybrid)
02 DAC 87 (Monolithic)
03 DAC 87 (Hybrid)

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 handling 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.
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6.7 Changes from previous issue. Asterisks are not used in this rgvision to
identify changes with respect to the previous issue due to the extensiveness of the
changes.

Custodians: Preparing activity:
Army - ER Air Force -~ 17
Navy - EC
Air Force - 17 Agent:

DLA - ES

Review activities:
Army - AR, MI (Project 5962-0926)
Navy - 0S, SH
Air Force - 11, 19, 80, 85, 99
DLA - ES

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

Civil Agency Coordinating Activity:
NASA - NA
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