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SUPERSEDING
MIL-M-~-38510/504(USAF)
30 June 1982

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, BIPOLAR PROGRAMMABLE LOGIC,
MONOLITHIC SILICON

This specification is approved for use by the Department of the
Air Force, and is available for use by all Departments and Agencies
of the Department of Defense.

1. scopt
1.1 Scope. This specification covers the detail requirements for monolithic
silicon, bipolar, programmable logic microcircuits which employ titanium tungsten

(TD-W), platinum silicide, and nichrome resistors as the fusible 1ink or programming
element. Two product assurance classes and a choice of case outlines and lead
materials and finishes are provided for each type and are reflected in the complete
part number. Special test requirements are included in this specification to screen
against devices which may contain excess moisture in the package materials or
internal atmosphere (see freeze-out test of 4.2.d).

1.2 Part number.

The part number shall be in accordance with MIL-M~-38510, and as
specified herein.

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

Device type. Circuit

01 16-input 8-output and-or invert gate array
02 16-~input 8-output registered and-or gate array
03 16-input 6-output registered and-or gate array
04 16-input 4-output registered and-or gate array
05 16-input 4-output registered and-or exclusive or array
06 16~input 4-output registered and carry or exclusive
or gate array
07 16-input 8-output and-or invert gate array
08 16-input 8-output registered and-or gate array
09 16~input 6-output registered and-or gate array
10 16-input 4-output registered and-or gate array
1.2.2 Device class. The device class shall be the product assurance level as
defined in MIT-M-38510.

1.2.3

Case outline. The case outline shall be

designated as follows:

Letter Case outline, (see MIL-M-38510, appendix C)
R D-8 (20-lead, 1/4" x 1-1/16" dual-in-line gackage)
2 C-2 (20-terminal, .350" x .350" square CCP
Y Figure 1 (20-lead, 3/8" x 3/8" flat package)
1.3 Absolute maximum ratings.
Supply voltage - - - S e e - - - - o - - - - ~0.5 V to +12.0 V
Input voltage range- ~ ~ ~ = =~ = = ~ = ~ ~ - - - ~1.5 ¥V to *12.0 V
Storage temperature range- - -~ -~ -~ ~ -~ ~ -~ -~ ~ = -65 C to +150 C
Lead temperature (soldering 10 seconds)- - -~ - - 260°C
Thermal resistance, junction-to-case (83¢) 1/2/- (See MIL-M-38510 appendix C)
1/ Heat sinking is recommended to reduce the junction temperature.
Z/ Must withstand the added Pp due to short circuit (e.g., Igg) test.

Beneficial comments (recommendations, additions,

of this document or by letter.

deletions) and any pertinent data
which may be of use in improving this document should be addressed to:
Development Center (RBE-2), Griffiss AFB, NY 13441, by using the self-addressed

Standardization Document Improvement Proposal (DD Form 1426) appearing at the end

Rome Air

FSC 5962
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Output voltage applied ~ « « < a
OQutput sink currenta - a a a o -
Maximum power dissipation (Pp) 2/
Device types 01, 02, 03, 04, 05, 06~ « « = « = 2,0 W
Device types 07, 08, 09, 10a =« = « = 1.1 W
Maximum junction temperature (Tg)a = = « « = = =« 175°C

I -1.5 V to +12.0 V
a4 a4 100 mA

- -
- -
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1.4 Recommended operating conditions.

Supply voltage =« a a a a « a a 2 « = « a « = « =« 4.5 minimum to 5.5 V maximum
Minimum high-level input voltage ~ « - = - - 2.0V

Maximum low-level input voltage- =« = =« « - - - - 0.8 Vv R

Case operating temperature range = = =« « « =« = « -55" to +125 C

2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards, Unless otherwise specified, the
following specifications and standards, of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards specified in the
solicitation, form a part of this specification to the extent specified herein.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
(Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions should be

obtained from the contracting activity or as directed by the contracting officer.)

2.2 Order of precedence. 1In the event of a conflict between the text of this

specification and the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIL-M-38510, and as specified herein. When manufacturer-programmed devices are
delivered to the user, an altered item drawing shall be prepared by the acquiring
activity to specify the required program configuration.

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

3.2.1 Terminal connections. Terminal connections shall be as specified on
figure 2.

3.2.2 Truth table.

3.2.2.1 Unprogrammed devices. The truth table for unprogrammed devices for
contracts involving no altered item drawing shall be as specified on figure 3. When
required in groups A, B, or C (see 4.4), the devices shall be programmed by the
manufacturer prior to test. A minimum of 50 percent of the total number of fuses

shall be programmed or to any altered item drawing pattern which programs at least 25
percent of the total number of fuses.

3.2.2.2 Programmed devices. The truth table for programmed devices shall be as
specified by the altered item drawing.
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TABLE I. Electrical performance characteristics.
- - T T [Device T Limits T |
Test | Symbol | Conditions 1/ | type |™™in [ Max | Unit |
| | Tc = -55 to +125°C | | | | |
| ! | | | | |
T [ | | | [ |
Input clamp voltage Vi IVec = 4.5V, I1 = -18 mA | A1l | a=a [a1.5 ] V|
| | | | | | !
High Tevel output voltage [Vgy Ve = 4.5V, V[ = 0.0V AT T248T7 - TV 1
I :vIH = 3.0V, Igy = =2 mA : { ; ! !
Cow Tevel output voTtage Vg WVec =45V, Vi =0.0V [TAT T --aTO05 T V 1
! IVig = 3.0 V; Ig. = 12 mA | ! [ [ I
| | ! | [ |
High TeveT input voTtage [Viy Veg = 5.5V [TAT TZ0T =-=T V
| | | | | | |
Low Tevel input voltage IIV1|_ {VCC = 5.5V I ATT { —a- ITG.E l{ v {
|High Tevel input current T1Iry Wee =55V, V1 =2.4V 37 [ AT T ---T 25T WA |
| | ] ~ | | | | |
|Cow TeveT input current  [I7[ Vcc = 5.5V, V[ = 0.4V 3/ [ ATT T «~~ T-0.25T mA" |
| i — | 1 | | |
{Output short circuit [Tos WVec=57V, Vg=0.0V 27 [TARTT T <30 [<250 T mA |
| current ] l - | | | | |
| | | | | I | |
iTnput current :II {VCC =55V, V[ =5.5V AT T -~~TT.0OT mA |
' | | | l !
|0ff-state output current [lgzL Vec =55V, Vi =0.0V T AT T ===T-100 T wA |
% llVIH=3.0 vV, Vp = 0.4V 3/ I| II || 1 ||
|0ff-state output current TIgzH Ve = 5.5V, VL =0.0V [TATT T == TT100T W& 1
% ||vIH=3.o V, Vo= 2.4V 3/ { l| I| 1 ll
|SuppTy current Tce Ve = 5.5V fo1,02, T --- 7180 ] mA |
| | 103,04 | | | |
| | 705 T --=T7225T mA |
! | ! | | | )
| | 7706 T---T1250T7 mA |
| | | ! | | |
| | 07,08, T === 1 90 | wA |
| | 109,10 | | | |
| | | | | | |
Propagation delay data [tpHL [See figure 6 4/ 01,03, T ==~ T 30T ns |
input to output | | - 104 | | | |
| | ! | { | |
[ | 05,06 | === T 451 ns |
[ | | | I | !
! [ 07,09, T ===T 50 [ ns |
| | (10 | | | |
| | | | ! | !
Propagation deTay data TEPLH | [0T,03, T === T 30T ns |
input to output ] | 104 I ! [ |
[ | [N | | [ |
| | [05,06 T -~ T 45T "ns
| | | | | ! |
| | I s s - ns l
| | 110 | | | |
! | |

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

| [ I [Device | Limits | |
| Test | Symbol | | type I™Min T Max | Unit |
i ! | = -55° to +125°C” | | | | |
| | | | | | | I
| [ [ T I I I |
[Propagation delay high ItpzH |See figure 6 4/ i01,03, | ~~~ | 30| ns |
| impedance to output highll | - :04 } { { !
| |
! | | 105,06, T ~-- 1 &5 1 ns |
l | | 107,09, | | ] |
I | ] |10 | | | |
| | | i | i | i
| T | | T [ ] |
|Propagation delay high  |tpzp | 101,03, | ~~~ 1 30| ns |
| impedance to output Tow | | {04 | | i |
| | | | | | i |
| | | 105,06, T -~~~ T 451 ns |
| | | 107,09, | [ | |
| | | |10 | | | |

| | , | J ) l

L 1 1 { 1 |
|Propagation delay high Itpyz | 01,03, | ~~- | 301} ns |
| to high impedance | | 104 | | | |
| | | | | | | |
| | ! | s 1 -—~1 84571 ns |
| | | 107,09, | | | |
I | | {10 | | | [
i | | | | | | |
| [ ! | T I I |
IPropagation delay low to ltp1z | 01,03, | ~~~ 1 301! ns |
| high impedance | | 104 | | | |
| | | | | | | |
| | | 05,06, T -~—= T 451 ns |
| [ [ {07,09, | i | |
| | | |10 | | | |
| | | | | | | [
| { | | I | | |
|Propagation delay high [ tpzy {See figure 6 5/ 102,03, | -~~~ 1 251 ns |
| impedance to output | | - 104,05, | | | |
| high (pin 11 to output | | 106,08, | | | !
| enable) | | 109,10 | | | I
| | | | | ! 1 |
|Propagation delay high tpzL | 102,03, | -~~~ | 25| ns |
| impedance to output low | | 104,05, | I | |
[ (pin 11 to output | | 106,08, | ! ! !
{ enable) | | }09,10 | | | l

| | I [ |
|Propagation delay output Itpyz i 102,03, | -~~~ | 25| ns |
| high to high impedance | | 104,05, | | I I
| (pin 11 to output | | 106,08, | | | |
| disable) | | 109,10 | | | |
| 1 | | I | [ |
IPropagation delay output |tpyz | 02,03, | -~~~ 1 251 ns |
| Tow to high impedance I | 104,05, | | | |
| (pin 11 to output ] | [06,08, | | | |
| disable) [ | 109,10 | | | |
| | I | | | | |
[Clock to output high Itpch [See figure 6 5/ 02,03, | -~~~ 1 251 ns |
| | | - 104 | | [ |
i | I | | | | |
| | | 105,06, | -~~~ 1T 251 ns |
i I | 108,09, | | | |
i | I f10 [ | | |
| | | ] | | | |

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

| I I [Device T Limits |
| Test | Symbol | Conditions 1/ | type [™Min TMax | Unit |
| | [ Tc = ~55° to +125°C | l | l I
b | | [ | | | |
| I I I I | I |
[Clock to output Tow [tpeL |See figure 6 5/ {02,03, | =~~ | 20 | ns |
| ! | - |04 ] | | !
| | | | | | I !
I I | 05,06, T =< T 25 T ns |
| | | 108,09, | | |

I ! | |10 | [ | |
| | | | | | | |
| T | ] I I | |
[Minimum clock pulse width [tp(cL) | 102,03, | 20 | ==~ | ns |
I | | |04 | | | |
{ ] | | | | [ |
| | | R Bl 1 s
| [ | |10 ! | | |
| | | | | | | |
| i | | [ I I |
[Minimum setup time [ tsy | 102,03, | 30 | «== | ns |
| I | |04 | ! | !
| [ | | | | | !
| | | [05,06 T 55 T «~-T ns |
| [ | ] | | | !
| | ! (08,09, “== T ns |
I | | f10 | | | |
| | | [ f | | |
| I I [ I [ | |
;Minimum hold time %tH :See figure 6 5/ } Al l 0 : - ‘ ns =
| [ I I I T I |
IMaximum clock frequency  |fmax |See figure 6 5/ 102,03, | <<~ | 20 | MHz |
| | | - |04 | [ | |
| | [ i | | | |
| | i 105,06 | «~- T 12 T MHz |
i | | | | | | |
1 I | IUB,UQ, o % | (a2 I
I | | 10 | | | [
| | | !

1/ Complete terminal conditions shall be as specified in table III.

2/ 0Only one output shorted at a time.

3/ 1/0 terminal leakage is the worst case Iy or Igzy.

4/ Applies to nonregistered outputs only, with internal output enables.

5/ Applies to registered outputs only, with external output enables (pin 11).
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3.2.3 Logic diagram. The logic diagram for unprogrammed devices shall be as
specified on figure 4.

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

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIL=M=38510 and 6.4 herein.

3.4 Electrical performance characteristics. The electrical performance
charactéristics are as specified in table I, and apply over the full recommended case
operating temperature range, unless otherwise specified.

3.5 Electrical test requirements. Flectrical test requirements shall be as
specified in table 1T and {where applicable}, the altered item drawing for the
agp1icab1e device type and device class. The subgroups of table III which constitute
the minimum electrical test requirements for screening, qualification, and quality
conformance, by device class, are specified in table II.

3.6 Marking. Marking shall be in accordance with MIL-M«38510. For programmed
devices, the altered item drawing number shall be added to the marking by the
programming activity. At the option of the manufacturer marking of the country of
origin may be omitted from the body of the microcircuit but shall be retained on the
initial container.

3.7 Processing options. Since the device is capable of being programmed by either
the manufacturer or the user to result in a wide variety of configurations, two
processing options are provided for selection in the contract, using an altered item
drawing.

3.7.1 Unprogrammed device delivered to the user. All testing shall be verified
through group A Testing as defined in 3.2.2.1, tables Il and III. It is recommended
that users perform subgroups 7 and 9 after programming to verify the specific program
configuration.

3.7.2 Manufacturer-programmed device delivered to the user. All testing
requirements and quality assurance provisions herein, including the requirements of
the altered item drawing shall be satisfied by the manufacturer prior to delivery.

3.8 Microcircuit group assignment. The devices covered by this specification
shall b& Tm MICrocircuit group number 14 (see MIL-M~-38510, appendix E).

TABLE T11. Electrical test requirements.

| T Subgroups [see |
| ] table I111) |
| MIL-STD-883 | CTass S [ CTass B |
} test requirements { devices 1 devices }
[Tnterim eTectrical test parameters | T T T
|{pre burn-in) (method 5004) | | |
|Final eTectrical test parameters 1%,2,3,7%,8 1 1*,2,3, |
[{method 5004) for unprogrammed devices]| | 7*, 8 |
[Final eTectrical test parameters T=,2,3,7%, i*,2z,3,
|(method 5004) for programmed devices 18,9,10,11 17*,8,9 |
|Group A test requirements 1,2.3,7,8, 11,2,3,7, |
|{method 5005) 19,10,11 18,9,10,11|
{Group B end point electrical 11,72,3,7,8,9,T NA |
|parameters {method 5005) 110,11 | |
|Group € end-point electrical | NK 11,72,3,7,71
|parameters (method 5005) | 18 I
|Group D end=point electrical 11,72,3,7,8 11,72,3,7, |
Iparameters (method 5005) | 18 |

NOTES:

1. (*) indicates PDA applies to subgroups 1 and 7 {see 4.2c).

2. Any or all subgroups may be combined when using high-speed testers.
3. Subgroup 7 and 8 shall consist of verifying the pattern specified.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance witﬁ MIL-M-3£516 and methods 5005 and 5007 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 conditional criteria shall apply:

a. Burn-in test (method 1015 of MIL-STD-883). Test condition D using the
circuit shown on figure 5, or equivalent.

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

¢. The percent defective allowable (PDA) shall be as specified in MIL-M-38510.

d. Freeze-out test. This test shall be conducted as a 100 percent screen on

all class S devices having nichrome or platinum silicide as the fusing
link. Within no more than 24 hours after completion of burn-in and prior
to final electrical test, all devices having nichrome or platinum silicide
as the fusable 1ink (see 3.7.1 and 3.7.2) shall be subjected to a
freeze-out test. If more than 24 hours have elapsed subsequent to the,
125°C burn-in exposure, devices shall be conditioned with at least 125°C
for a minimum of 5 hours immediately prior to the freeze-out test. When
the freeze-out test is performed, the final electrical test parameters
shall be completed 96 hours after the freeze-out test. The freeze-out test
shall be conducted as follows:

(1) Connect devices in the electrical configuration of figure 7, or in the
burn-in configuration of figure 5 with the bias cycled, 3 minutes on
and 3 minutes off, throughout the duration of the test.

(2) Reduce device temperature to Tg = ~10° #2°C with the bias cycled and
maintain at that temperature for a minimum of 5 hours duration.

(3) With the cycled bias maintained, allow Tc to go to room temperature
(by removal from the cold chamber or termination of forced cooling but
with no forced heating) and retain for a minimum of 19 hours
subsequeny to the completion of the 5-hour cold soak. Tc shall not
exceed 35 C during this period.

(4) Remove bias and subject all devices to subgroups 1, 7 final electrical
test to establish continuity of the titanium tungsten resistors and
remove all failed devices from the Tot. Count them as screening
rejects subject to the PDA requirements of 4.2c.

e. All devices processed by Lhe manufacturer to an altered item drawing shall
be programmed prior to burn-in.

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIL-M-385T0." Tnspections to be performed shall be those specified herein for
groups A, B, C, and D inspections {see 4.4.1 through 4.4.4)., Qualification data for
subgroups 7, 8, 9, 10, and 11 shall be by attributes only.

4.3.1 Qualification extension. When authorized by the qualifying activity, for
qualification inspection, 1T a manufacturer qualifies the PAL device with the worst
case metal mask which is processed (e.g. same mask sets excluding metal mask) and
manufactured on the same certified Tine to the other PAL device types on this
specification, then the other PAL device types may be part I qualified by conducting
only Group A electrical tests and any clectricals specified as additional group C
subgroups and submitting data in accordance with MIL-M-38510, Appendix D (i.e. group
B, C and D tests are not required for qualification).
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4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510. "Inspections to be performed shall be those specified in
method 5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections {see
4.4.1 through 4.4.4).

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method SHGE of MIF—STD—883 and as follows: :

8. Tests shall be as specified in table II.

b. Subgroups 4, 5, and 6 of table I of method 5005 of MIL-STD-883 shall be
omitted.

c. For unprogrammed devices, a sample shall be selected to satisfy
programmability requirements. Twelve devices shall be submitted to
programming (see 3.2.2.1). If more than 2 devices fail to program, the lot
shall be rejected. At the manufacturers option, the sample may be
i?freag$d to 24 total devices with no more than 4 total device failures
allowable.

d. For unprogrammed devices, 10 devices from the ?rogrammability sampie shall
be submitted to the requirements of the specified tests of subgroups 1, 2,
3 designated for programmed devices only. If any device fails, the 1ot
shall be rejected.

e. For unprogrammed devices, 10 devices fro the programmability sample shall
be submitted to the requirements of group A, subgroups 9, 10, and 11. If
more than 2 total devices fail the 1ot shall be rejected. At the
manufacturers option, the sample may be increased to 20 total devices with
no more than 4 total device failures allowable.

4.4.2 Groug B inspection. Group B inspection shall be in accordance with table II
of method 50 0 L-STD-883.

a. Class S devices selected for testing in subgroup 5 (table Ila of method
5005 of MIL-STD-883) shall be programmed in accordance with 3.2.2.

b. Electrical parameters shall be as specified in table II herein.

c. Steady state life test for class S devices shall be in accordance with
table Ila (subgroup 5) of method 5005 of MIL-STD-883 using the circuit
submitted to the qualifying activity for approval. If the alternate
burn-in conditions are used, the circuit on figure 5 or equivalent shall be
used.

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

a. Fnd-point electrical parameters shall be as specified in table II.
b. Steady state life test (method 1005 of MIL-STD-883) conditions:
(1) 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-M-38510 and method 1005 of MIL-STD-883.

c. For qualification, at least 50 percent of the sample selected for testing
in subgroup 1 shall be programmed (see 3.2.2). For quality conformance
inspection, the programmability sample (see 4.4.1c) shall be included in
the subgroup 1 tests.
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INCHES MILLIMETERS
SEE NOTE !
SYMBOL MIN MAX MIN MAX NOTES
A 006 .090 .15 2.29
b 015 | .019 | 3.81 5 — 1J [ =
> . . . A4 H
8 . = I ) —
C .003 .006 .08 W15 5 T—ES 18—
8} .37 .4 3.40 10.41 3 4 7 -
I [} o]
t 37 -4 9.40 10.43 —s |57 —
3 —7 L) O
. —s | — 52
> 130 3.30  — ) 0 Eh 2E==——7 *
£ .030 .76 n — dERt ) f ’
e .050 BSC 1.27 BSC 4, 6 '« a
K 10 A—‘ '. £ -1
L .305 7.75 ¢
0 010 | .040 25 | 102 | 2 L 7 °C l | — ] 1 —i
t T
7, 8 Q IQ—EQ L
S, .005 .13 10 Ez
a 30 90 30 90 10, 1
NOTES:
1. Index area; a notch or a pin one identification mark shall be located adjacent to pin

one and shall be located within the shaded area shown. The manufacturer's identification
shall not be used as a pin one identification mark. Alternatively, a tab (dimension k)
may be used to identify pin one.

Dimension Q shall be measured at the point of exit of the lead from the body. Dimension
Q shall be .0085 (.216 mm) minimum when lead finish A is applied.

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

The basic pin spacing is .050 (1.25 mm) between centerlines. Each pin centerline shall
be located within .005 (.13 mm) of its exact logitudinal position relative to pins 1

and 20.

A1l leads - Increase maximum 1imit by .003 (.08 mm) measured at the center of the flat,
when lead finish A is applied.

Eighteen spaces.

Appties to all four corners (leads number 2, 7, 12 and 17).

Dimension 8 (see 40.3) may be .000 (.00 mm) if leads number 2, 9, 12 and 19 bend toward

the cavity of the package within one leads width from the point of entry of the lead into
the body. 40.5 shall apply for bottom or side brazed lead configurations.

Optional, see note 1. If a pin one identification mark is used in addition to this tab,
the minimum 1imit of dimension k does not apply.

Applies to leads number 1, 10, 11 and 20.

Lead configuration is optional within dimension E except dimensions b and c apply

(see 40.2 of MIL-M-38510, Appendix C).

FIGURE 1. Case outline Y (20 lead, 3/8" X 3/8" flat pack.
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Device Type 02 and 08
Cases Rand Y

Device Type 01 and 07
Cases R and Y

I —{Io Veecb— 20 I — cLoCcK Vec =20
2—I O7}—19 2—Ip O7p— i9
3—17 1/0g}— 18 3 I Og b~ i8
4—{I3 1705}— 17 4a—I2 O5 |— 17
5—14 1/04}— 16 5—13 Og— 16
6——15 1/0z}— 15 6 —I,4 Ozp— 15
7—1g 1/0o— 14 7—15 Oz — 14
8—17 1/0)—13 8—lig O f—13
9—lIg Opof— 12 9—l7 O 12
10 —GND Igb— 11 10 —GND OEf— N
Device Type 01 and 07 Device Type 02 and 08
Case 2 Case 2
I I} Io Vec O7 1} Io cLk Vcc O7
1/0¢
1/0g
VIEW OF VIEW OF
/
(PLANE 2) 1704 (PLANE 2)
1/03
1/02
o 12 13 9 10 Il 12 13
Ig GND 1g Op I/0) I7 GND OE Ogp O
Option A with active terminals Option A with active terminals
on plane 1. on plane 1.

FIGURE 2. Terminal connections.

10
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Device Type 03 and 09
Cases R and Y

| —]CLOCK Veceb— 20
2—1p 1/07p— 19
341, Ogl— 18
4—1I2 Og b— I7
5—13 Og4p— 16
6— 14 03}— 15
7—1s Oof— 14
8—1e O pb—13
9— 17 1/0of— 12
I0 — GND OE}— I

Device type 03 and 09

Case 2

I} Io cuk Vec 1707

3 2 | 20 19
12 4 18 06
I3)5 I7C05
VIEW OF
I406 (PLANE 2) 16C 04

17 GND OE 1/0g 1/0)

Option A with active terminals
on plane 1.

FIGURE 2.

11

Device Type 04 and 10
Cases R and Y

| —CLOCK Vec— 20
2—Ip 1/07 — 19
31, 1/0g }— 18
4 — 1o Ogt+— 17
5—1z Og— 16
6 —1a Oz}— 15
7—15 Oo— 14
8 —1g 1/0'——|3
9 —1I7 1/0gt— 12
|10 — GND QE — |l

Device type 04 and 10

Case 2

I 1o cik Vec 107

3 2 | éE;—ﬁTg__\\

4 1§
S5 17
VIEW OF 16

(PLANE 2)

9 10 11 12

1; GND OE 1/001/0

Option A with active terminals
on plane 1.

Terminal connections - Continued,

1/0g
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Device Type 05
Cases R and Y

I — CLOCK Vec— 20
2—Ig 170gf— 19
3—1 I/07}+— 18
4—C/Ip Ogp— I7
5—C/13 Ogt— 16
6 —C/I4 Ogt— 15
7—C/1g Oz— 14
8— Ig 1/05— 13
9—1Iy 1/0)p— 12
10 GND OE— I

Device Type 05
Case 2

L Io cLk Vec 1/08

| 3 2 I 20
C/lp)4

C/13

5 17

VIEW OF 6
(PLANE 2)

C/14)6
7

8

A e W Y

C/IS
Ig

9 10 1 2
17 GND OE 1/0) 1/02

4

Option A with active terminals
on plane 1.

Device Type 06

Cases R and Y

| — CLOCK Vee — 20
2—1, 1/07}— 19
3—7 1/0g }— 18
4—1C/1p Og— I7
5—C/13 O4b— 16
6 —C/I4 Oz}— 15
7—c/15 Opl—14
8 —Ig 170 }— 13
9 —1- 1/0gf— 12
10 — GND OE }— 1
Device Type 06
Case 2
1} Ip cLk Vec 1707
A e W W S Ya
3 2 1 20 |9"“\\\
C/15)4 18¢ 1/0g
C/I3 Os
VIEW OF
/1406 (PLANE 2) 16404
C/lg 03
1g 02

12

9 10 I 13

17 GND OE 1/0g 1/0

Option A with active terminals
on plane 1.

FIGURE 2. Terminal connections - Continued.
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Device Type 01 and 07

TRUTH TABLE

INPUTS OUTPUTS

Iy | Ig L] Ig I Iy I3 L I] Iy 07 I/O6 I/O5 I/O4 I/O3 I/O2 I/O1 00

X X X X X X X X X X Z VA Z z z YA z z

Device Type 02 and 08

TRUTH TABLE

INPUTS OUTPUTS

0t I I I 14 13 12 I] IO CLK 07 06 O5 04 O3 O2 0] O0

H X X X X X X X X |CLk {2 [2 |2 (2 |2 |2 |2 |2

L X X X X X X X X JCLK ] H {H {H{H |H JH |[H|H

Device Type 03 and Q9

TRUTH TABLE

INPUTS OUTPUTS

OE | I I I [ I I I I, {CLK | 1/07 06 05 04 03 02 01 1/00

H X X X X X X X X JcLK | Z Z z z 2 Z ¢ z

L X X X X X X X X [CLK | Z H H H H H H L

Device Type 04 and 10

TRUTH TABLE

INPUTS OUTPUTS

OE | Iy 16 15 I, 13 12 I8 I0 CLK I/O7 I/O6 05 04 O3 02 I/O] I/O0

H X X X X X X X X CLK yA JA " Z A 2 z z

| X X X X X X X X CLK JA z H H H H z /A

FIGURE 3. Truth tabel (unprogrammed).
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‘panuijuo) - (pawwedboudun) B1qey yznal g 3¥N9I4

aued 3,uoq
[9A8] MO
18A8[ Ybiy
aouepadw] ybLH

n

Z Z z z F4 z z /4 A0 X X X X X X X X

14

% tor1| % | %o [ | %|%r|ln]| v | % ||, “orltinlSin % | 4
SLNALNO SLNANI
3718YL HLMAL
50 9dA1L So1Aag
z z 4 4 z z z z AL X X M X X X X X X
z ZoHpw g mbm bz vl x| oxl x| x| x| x| x1 x
Yorr | %ot | %o | %o | S0 | % | lonm|Bst | w1 lO |4 ol tin|Sin | | 4
SLNdLNO SLAANT

378Y1L HInUL

G0 8dAL 8d1Aa(




MIL-M-38510/504A(USAF)

Device Type 01 and 07

~NAWN EWN-O

1. 3 5 7 911 1315 1719 21 23 2527 29 31
0]2) 46| 810} 12|14] 16}18| 20]22| 24|26| 28|30

J

19

I

T Y
VIRUN - OO0 o

3

18

1/0¢

PN NN = 04 bb 5er
WOV

17

/05

T3 13

37 oy

1705

14

I/Oa

4| 0O

13
1/01

12

0o

11

T

Ig

ol2! 416l 8l10l 12/14] 16l18! 20122] 241261 28130
1 3 5 7 9 11 1315 17 19 21 23 25 27 29 31

FIGURE 4. Unprogrammed logic diagram.
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Device Type 02 and 08

1

2

FIGURE 4.

8 6! 8liol 12114l 16l118! 20l22! 241261 28130
3 5 7 911 1315 1719 21 23 25 27 29 31

unprogrammed 1ogic diagram - Continued.
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1~
CLOCK ¥~ 1 3 57 911 1315 1719 21 23 2527 29 31
02| 46| 8|10| 12(14| 16 |18] 20]22] 24]26| 28|30
;
3 b Q 19
2 > Q o7
7
2 e ]
0 § p
1
i3 Hp a l 18
}3 0_.> -a 06
i5
Ji__{§£ :g:P_______]
I1 16
15 )
] b a 17
4
23
- 1
2 24 <
52
% oy 16
% > Q 04
351
s His
3 32 q
8
3 b o 15
3 > 0 03
39 [ &
1 g
4 %0 q
42 |
43 b a 14
3 > Qa 02
57
- o=
5 4g p
2
51 13
[ o
55
T 1s =y
6 56 <
57
29 12
60 —D Q
! 3 %
63 +_Q
2 iy — g
I7 e OE
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Device type 03 and 09

1

1
012

3 5

9 11 1315 1719 21 23 2527 29 31

G

&

N

—
ol ©

ol2

»——ﬂ—— '

[:l 19
i 1/07
_2__{}—-:—0 rd
Io N
8
18
} Da 18
H b G O6
5
.3__{) ﬁ.___J
:
§ b a 17
— Os
:§ > Q
i;——-Lg <H
“g
23 —D Q 16
] > Q 04
31
3 Da 15
3 L g 03
39
. ol
EZ <
3 - 2
a7

—
N
o= Ofre
olN - (O

;

11
Ot

alel 8l1ol 12114l 16l18] 201221 2ai26! 28130
1 3 5 7 911 1315 1719 21 23 25 27 29 31

FIGURE 4. Unprogrammed logic diagram - Continued.
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Device Type 04 and 10

1 E/
CLOCK 1 3 5 7 911 1315 1719 21 23 2527 29 31
02 4161 8110f 12|14] 16][18] 20|22| 24|26| 28|30

5%
g )
i %,—————18
/0
1 170¢
i5
;é__1:2 < ji}
I 1 16
is
i Iy B
2 G °s
4 23 > Q
13 T+
2" : -
26
% b a {£= 16
% > Q 04
31
5
e 1
3 32 r
35
i LD a ]'le 15
3 + 3 °s
39
s 2
4 40 [
42
Pt b a 14
45 —= 02
ﬁ? —1> Q
7
- r'e
T }——j
5 —
19
B 13
25 170,
54
8 55
+-T% <
6" 5
58
] 12
61 1/00¢
62
63 11
29 e— e
Iy 3 % 9 OE

6: 8l101 121141 16i18] 201221 241261 28130
1 3 5 7 9 11 1315 17 19 21 23 25 27 29 31

FIGURE 4. Unprogrammed logic_diagram - Continued.
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Device Type 05

1N
CLOCKY 1 3 5 7 9411 1315 1719 21 23 2527 29 31
012 46| 8(10[ 12[14] 16[18] 20|22| 24|26] 28|30
g Y
ﬁ 19
g 1/0g
2 7
s =<
ig 18
1/0
1 7
3 Py =
. ig 17
19 Q
%? I:>;7 — Os
4 5 g
c/1 E}_ﬂ}‘iﬁ
%) - e
27 Q
5 3 Os
5 31
C/Iglgtgif
ER5— )
3 15
g a ;‘—o
37 a 4
6 38
—yr 39
C/lyg 1
30 9
42 B 14
i e o3
45 a
7 47
EDr— _\
20
1/
T
Is "~ 56
:
& 12
& 1704
62
9 [:5 63 y 4 11
17 ol2 OE

1

FIGURE 4.

416! 8l10l 121181 161181 20122] 24126! 28130
3 5 7 911 1315 1719 21 23 25 27 29 31

Unprogrammed logic diagram - Continued.
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Device Type 06

1 3 57 911 1315 1719 21 23 2527 29 31
02| 416) 8110] 12]14] 16]18| 20|22 24{26| 28|30'

19
: 170~
0 8
18 18
i% 1/0g
3 15 S —
Ta
] 5 a é‘/
gg > Q 5
4 25 F
C/12TERD |
=28 )
2
5 o 16
§$ > Q 4
5 3
Cc/1 fﬁl
<
3
% D a2
37 03
38 > Q
39
6
C/1 4 >
E} zo ‘L
4 14
3 D 2 (e}
ie > @
47

c/1 ;_Lﬁf’

13

170

0/2' 476! 810! 12114! 161181 20(22i 24!26! 28!30
1 3 57 911 1315 1719 2123 2527 29 31

FIGURE 4. Unprogrammed logic diagram - Continued.
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MIL-M-38510/504A(USAF)

IVCC=5V
Qg o——Ip Vee L
Ay o0—1 07 L Ran—e
Q2 o———1> 170 g L Rann—¢
Qz o—13 1/0 5 FRavn—e
Qg o Iq /0y L Ram—e
Qs o00————II5 1/0 3 - Raan—e
Qg o0—-1g 170 o —R\/vvv——-o
Q70— 11, 1/0 1 -Rann—4
Qg o0—--——Ig Op ——jilVVNr—-
__|:_—'—GND Igf—o0Qgq

NOTES:
1. R = 5600 +5%. A1l outputs shall have separate identical loads.
2. A1l pulse generators have the following characteristics:
V“ = 1.5 V minimum to 0.8 maximum; vIH = 2.0 V minimum to 5.5 V maximum;

50% +15% duty cycle and frequencies as specified in note 4.

3. VCC shall be high enough to insure 5.0 V minimum at the device VCc terminal.
4. Input frequencies are as follows:

Input Frequency (+50%) Input Freguency (+50%)

QO fo = 100 KHz Q5 f5 =1/32 fO

Q f, = 1/2 Q fg = 1/64 f,

Q2 fz = 1/4 fo Q7 f7 =1/128 fo

Q3 f3 = 1/8 fO 08 f8 = 1/256 fo

Q4 F4 = 1/16 fO Q9 fg = 1/5812 fO

FIGURE 5. Burn-in and life test circuit for device type 01 and 07.
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IVCC—BV
Qg o—————cLock Vee .
Qio——1I¢ 07 F—jivNA/v——4b
Q2 o—{1I 0 FRAv—e
Qzo—1I»2 05 ——J3V\ﬁv\r——<b
Qg o——1 3 Oy ——sz\fv\r—~1b
Qg o—Iyg 03 L Rav—e
Qgo—1I5 0o R
Q70———1¢ 01 R
Qgo——m—I7 Og R

i a— GND OE 443(19

R = 560Q +5%. A11 outputs shall have separate identical loads.
A1l pulse generators have the following characteristics:
VIL = 1.5 V minimum to 0.8 maximum; VIH = 2.0 V minimum to 5.5 V maximum;

50% +15% duty cycle and frequencies as specified in note 4.
VCC shall be high enough to insure 5.0 V minimum at the device VCC terminal.

Input frequencies are as follows:

Input Frequency (#50%) Input Frequency (+50%)
QO fO = 100 KHz 05 f5 =1/32 fO
Q] f] =1/2 fo 06 f6 = 1/64 fo
Q, f, = 1/4 f, 0, f, = 1/28 f,
Qg fa=1/8 fo Qg fg = 1/256 f,
0, f, = 1/16 f, Q . fg = 1/512

FIGURE 5. Burn-in and 1ife test circuit for device type 02 and 08.
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VCC=5V

Qg o—{cLock  Vee
Qjo—— 19 17078
Q20—+ 1I1 og B
Q 3o—— 12 C)5 -—jifvar——o
Qgo——13 Oy4 -—jiﬁJVNr——i
Qgo—1Iy4 oz
Qgo— 15 0 |-&
Q70— 16¢ 01 R g
Qgo 17 1709 |-R

N GND OE —————————4)(19

NOTES:
1. R = 5608 +5%. +All outputs shall have separate identical loads.
2. A1l pulse generators have the following characteristics:
VIL = «1.5 V minimum to 0.8 maximum; VIH = 2.0 V minimum to 5.5 V maximum;

50% +15% duty cycle and frequencies as specified in note 4.
Vee shall be high enough to insure 5.0 V minimum at the device Vcc‘tarmina1.

4, Input frequencies are as follows:

Input Frequency (£50%) Input Frequency (+50%)
QO fo = 100 KHz QS f5 = 1/32 fO
Q] f] = 1/2 fo 06 f6 = 1/64 fO
Q2 f2 = 1/4 fO Q7 f7 = 1/128 fo
Q3 f3 =1/8 fo QB f8 = 1/256 fO
Q4 f4 = 1/16 fo Q9 f9 = 1/512 fO

FIGURE 5. Burn-in and life test circuit for device type 03 and 09.

23
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IVCC=5V
Qg o————jcLock Ve .
Qo—Ig 170 L Ravn—e
020———11 1/0¢ R
Qzo———1I2 05
Q4013 Oy R
s o—1 4 0z -B
Qg -1 5 0> R
Q70— 11¢ 1/04 |-R
Qgo—— 11+ 1709 |-R
{GND OE ——oQq
NOTES: .

1. R =560 +5%. A1l outputs shall have separate identical loads.
2. A1l pulse generators have the following characteristics:
VIL = -1.5 V minimum to 0.8 maximum; VIH = 2.0 V minimum to 5.5 V maximum;

50% +15% duty cycle and frequencies as psecified in note 4.
3. VCc shall be high enough to insure 5.0 V minimum at the device VCC terminal.

4, Input frequencies are as follows:

Input Frequency (+50%) Input Frequency (+50%)
QO fO = 100 KHz Q5 f5 = 1/32 fO
Q] f1 =1/2 fO Q6 fG = 1/64 fO
Q2 1"2 =1/4 fO Q7 f7 = 1/128 fo
Q3 f3 =1/8 fO 08 f8 = 1/256 fO
Q4 f4 = 1/16 fO 09 f9 = 1/512 fO

FIGURE 5. Burn-in and 1ife test circuit for device type 04 and 10.
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IVCC=5V
Qo cLock Ve o
Qio——1Io 170 g F-Ramn—e
Qpo—+-+—1I1 170 7 - Baan—e
Qzo—Cc/1 2 O6—&NW——0
Qg o———C/1 3 05| Rman—e
Qg o0———C/1 g o4t R
Qg o——¢/15 0z R
Q70— 16 1702 R
Qgo——{17 1/0¢ |- R
:‘—GND OFE pb—————o Qg

NOTES:
1. R = 560Q +5%. A1l outputs shall have spearate identical loads.
2. A1l pulse generators have the following characteristics:
VIL = -1.5 V minimum to 0.8 maximum; VIH = 2.0 V minimum to 5.5 V maximum;

50% +15% duty cycle and frequencies as specified in note 4.

VCc shall be high enough to insure 5.0 V minimum at the device VCC terminal.
Input frequencies are as follows:

Input Frequency (250%) Input Frequency (#50%)

Q0 f() = 100 KHz 05 f5 = 1/32 fO

Q] f] =1/2 fo Q6 f6 = 1/64 fo

Q2 f2 =1/4 fo Q7 f7 =1/128 fo

Q3 f3 = 1/8 fO Q8 f8 = 1/256 FO

04 f4 = 1/16 fO Q9 fg = 1/512 fo

FIGURE 5. Burn-in and life test circuit for device type 05.
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IVCC=5V

Qg o———cLock Vee

Q) o—1I¢p 1/07 L R a—e

Qpo— 114 1/0 g F-Rara—9

Oy o——c/13  Og4fR

Qg o——c¢/1 4 03 —vaw—«

Qg o—c/Is  0pRAav—e

Q70— 11¢g 1704 —J&mmA~—4»

Qg o—-—---—117 I/oo—wa—
4;———‘GND OE [——oAQg

NOTES:

1.
2.

R = 560Q #5%. A1l outputs shall have separate identical loads.
A11 pulse generators have the following characteristics:
VIL = =1.5 V minimum to 0.8 maximum; VIH = 2.0 V minimum to 5.5 V maximum;

50% +15% duty cycle and frequencies as specified in note 4.
VCC shall be high enough to insure 5.0 V minimum at the device VCC terminal.

Input frequencies are as follows:

Input Frequency (+50%) Input Frequency (+50%)
% fo = 100 Kiz Qg fg =1/32 f,
Q fo =1/2 fO Qg f6 = 1/64 fo
0, f, = 1/4 1 o, f,=1/128 £,
03 f3 = 1/8 fO Q8 f8 = 1/256 fO
04 f4 = 1/16 fo Q9 f9 = 1/512 fO

FIGURE 5. Burn-in and life test circuit for device type 06.
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Tvcc=5.ov MIN

INSI4
INPUT Io (OR EQUIVALENT)
i I 1 2.5V
S I2
I 0
PULSE 13 00
GENERATOR 4 1
PRR > 1MHz Is 02
TEST 15 :
TABLE Ig .
Ig .
——Je oN
—-——e
.
- [ J
—_——de
L ]
S N
——=== s VIN
INPUT

e d VIL

tpLH l‘*tPHL
—+ v
OUTPUT A1.5V  1.5V%
VoL

NON~-REGISTERED _SWITCHING WAVE FORMS

OUTPUT /
CONTROL 1.5v 1.5v .
--I tPZL j&  _pltp Ze 0.5V

OUTPUT 1.5V ZJ;.-A
vl tpzH |+ *"PHZP-ﬁ

OUTPUT Hisv 4c;f;
0.5V

OUTPUT CONTROL SWITCHING WAVE FORM

OH

FIGURE 6. Switching time test circuit and waveforms.
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ViH

INPUTS
‘su*l
—

CLOCK tp(cL) p=—
tecLé tpcH
V,
OUTPUTS OH
VoL

REGISTERED SWITCHING WAVE FORM

NOTES:

1. Test table for devices programmed in accordance with an altered item drawing
may be replaced by the equivalent tests which apply to the specific program
configuration for the resulting PAL.

2. CL = 50pF minimum, including jig and probe capacitance; R] = 2000 +2%;

R2 = 390Q +2%.

Outputs may be under Toad simultaneously.
Requirements for tp (CL), tSU' and tH are established by setting the parameters

to the limits in table III and observing proper output state change.

£ w
DY

FIGURE 6. Switching time test circuit and waveforms - Continued.
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5.0V MIN
Io
Iy
I
R
Iz Op Ri
Iy 04 R1
Is 02 R1
SEE e 030
NOTE 17 § ——-LN\AF——
2 Ig ¢ —%—M——f
Ig ¢ —E—I_WW__
L e ON———L\/\/\/\r~-——|
L J
- ——®
L J
-—-e
*®
- —-®
®
p—— ]
[ ]
gis’

N
I

NOTES:
1. R1 = 4,70 +5%. A1l outputs shall have separate identical Toads.

2. For the freeze-oul lestL, all inputs shall be either high, low, or open.
3. Burn-in circuit may be used to perform this test. (See 4.2d.) A1l address input
shall be either high, low, or open.

FIGURE 7. Freeze-out test bias configuration.
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MIL-M-38510/504A(USAF)

For programmed devices, select an appropriate set of inputs to acquire the
desired output states.

For unprogrammed devices, for Vg, Vgy, and Ips, use conditions defined
for the programming procedure as follows:

VoL: a) 11.5 V on pins 1 - 9, 5 V on pins 12 - 15, and a clock pulse on pin
11. Outputs are on pins 16 - 19,

b) 11.5 V on pins 2 - 9 and pin 11, 5 V on pins 16 - 19, and a clock
pulse on pin 1. Outputs are on pins 12 - 15,

Vou: a) 11.5 V on pins 1 and 3 -« 9, 5 V on pin 2 and 12 - 15, and a clock
pulse on pin 11. OQutputs are on pins 16 - 19,

b) 11.5 V on pins 3 = 9 and pin 11, 5 V on pin 2 and pins 16 - 19, and
a clock pulse on pin 1. OQuptuts are on pins 12 - 15.

Igs: Applying the proper output test, generating the output condition as
specified for Vg and Vgy.

The functional tests shall verify that no fuses are blown for unprogrammed
devices, or that the altered item drawing pattern exists for programmed
devices, Viy = 3.0 V, Vy; = GND.

The test shall check all inputs, gates, and outputs that have programmed. The
test shall be performed Vgg = 4.5 V and 5.5 V.

The outputs are loaded per figure 6.

The maximum clock frequency (fmpx) is considered met if the proper output
state changes occur with the frequency set to the minimum 1imit given in table
I11, or fMax = 1/(tgy + tP(CL)L

External output enable set {(OE = GND).

External output enable reset (0E = 3.0 V).

Synchronous registered output, with external output enable (pin 11).
Asynchronous output, with internal output enable.

tsy and tp(cL) may be tested concurrently with tpc_ and tpcy by using
values within the maximum test values of table III.

58



MIL-M-38510/504A(USAF)
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FIGURE 8a. Programming waveforms for circuit A.
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FIGURE 8b. Programming waveforms for circuit B.
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PRODUCTS O THRU 3! PRODUCTS 32 THRU 63
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FIGURE 9. Programming pin identification for circuit A and circuit B.
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TABLE IV. Programming characteristics for circuit A.

| T T Limits T
| Symbol | Parameters |"MTaT Typ T Max lunit |
| | | | | | |
T T | I T |
IVIHH }Program - level input voltage l11.5:11.75=12.0 { v
] T [Output program pulsel--- [--~- [ 50 | mA |
[Tryn |Program-level |Output disable, 00 J--- [--- T 50 | |
! |Input current |ATT other inputs [~ [~~~ 110 | }
| | | | | | |
| I | T 1 T |
1ICCH {Program supply current feaem )==~ ] 900 | mA |
| | | | |
| T I I I T |
{Tp }Program pulse width | 10 | 20 1| 50 | us
| | | | |
| T I I I I !
[tq |Delay time 1100 |~~~ |~~~ | ns |
| 1 I A A
| T T T T
|-~ {Program pulse duty cycle fmmm I } 20 } % }
| | | |
| I T T T T |
%Vp lProgram/verify—protect input voltage } 18 !18.5 { 19 = v {
| T T T | I
{Ip {Program/verify-protect input current )--~ |-~~~ 1400 | mA |
| | | |
| T | | | T |
| |Security fuse programming pulse widthl 10 | 40 | 70 | us |
| Tpp | | | | | I
| ] T T T |
{ lSecurity fuse programming duty cycle |---~ =~~— { 50 | % :
| |
| I | - T | T |
[tpp IRise time of output programming and | 1 | 1.5 | 10 | V/usl|
| laddress pulses | | | | |
{ | | | i I [
i T [ T I I i
trp |[Rist time of security fuse programm- | 1 | 1.5 | 10 | V/usl
ling pulses | | | | |
] | ] | | | |
| [ [ [ [ | |
| |Vcg value during security fuse {5.75] 6.0 [6.25 | |
| Iprogramming i | | | |
| | | | | | [
| | T T I | i
| [Vce value for first verify [4.75] 5.0 [5.25 | |
IVeepp ! | | | v
| | I T T | |
} Ich(; value for high Voo verify ||5.4 i 5.5 115.6 lI =
| | T T T [ [
l %vcc value for low Vgog verify }4.4 1 4.5 ﬁ4.6 1 :
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Input line select for circuit A.

TABLE V.

e AT T U T T J AT T )T T VAT T J )T T 3 JT T 1T T
N~ r x T f= =i = == =T T = T
ﬂlTIIIIIlllllIIIIl||lIIIll|IllIIIlII
B = == = == =fi=lin o sfie =libe i fibu =i i ol afif= cfb- fiie e nfis mli= afie e mlibs afbs =lls sl =die o= ofiis
T.O I T I r T X T rr rIr T T I T IXTXXTXTITIXT XTI XXrIxr=T
e e e e e  ———— e e ——_—— e ————— e ————— e
rIrrrJdrxJrr rIr r r rrrrxr rrIrCTrXrrXrIrXrIrCrXrrrTxXrIT T =T
Lal rrxxTxT I I I r XX r rIrXIrIrCIXIrrIXTITIXIITTIrITI
-
cH——p—————— e ——————
[+]
b
4 T I r rXrXrrrJr JIrr I I XX ITXTTrCIXIXIrTTXrXrXTrT XTI
(-3 KoV TrrrTxxTrIrx™=xT T T T I X T rIrXr T T XX XXX XI=x
(3] 2
b e e e e e
b
+ T I T rI rrIrIr I rr JrJX XTI TCTIXrrIrTITXXXIXTILETXIXI
n“.« rIrTrrrxrxxxITxITx T XX I rrrxrrxXrIrrxrxrxrxrx
(3
. S gy
b
< I X I I rrI I X I I T X I IrXrJ X XTI T ITXXTCTITTTITXITT
:IH T r I T rXrrrxXxrXxXIXrxTxxITIx rXrrrrrrrxITxTx
o
b — — — . — e —————— e ——
T I T I r I I I I X I I I I rX I IrXIXx T JraarxXxTIXTXITxxIXr=xTx
w T I r r X rrr X IrXIIXrITITXrXTXITIT TXxrTrxrITrxT=xT
b~
fe e e . —— e —————————_————— .
I X r rrorr o rX ro rIr X xr rrrrrrITxIrrrriJgr Jrx T T
o I r I I T I T I I X IITITIIXTXT T XTXIIrCcxrxT TXITXIT
p—+
I I I r I T I I I X I IIr I X IXIITCTIIXIxXrTxrIEXTIXr JTr.Jx
~ T X I I rr I rr rrrrX XXX rrIXITrXrIrxXrIrrxrITTrx
—
—— 1t —— — —— e ——_— ————— —— e ——————_————— e
1 S
o o
S0
e E O NN T O DVHNOA NN O DN O NN DO ONO
[ — e e et S A NN NN NN NNNN MO
an) <
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Product line select for circuit A.

MIL-M-38510/504A(USAF)

TABLE VI.

0

{F
T

1
HH
HH

TK
T

Pin identification
]
HH
HH
HH
HH

iT
i 3
I

ssssssssssssssssssssssssss

line
number

|Product

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!
I
|
I
|
I
|
I
I
|
|
I
|
|
|
[
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Programming characteristics for circuit B.

TABLE VII.

Limits

Parameter

|

|

[

I11.5 [12.0
l

[11.0

gram-level input voltage

|Pro

<L
=3
o wn
w o~ w0
-} ——
NN N S,
—— e e e o e
[}
n
—
=]
o wn
+
E >
< o
S~ <
o —
o
~ -
(=3 4
o E~
+ ~ +
3 | (=]
o
2 . -
= (=] —
o o <<

|Program/verify-protect-input current

|Program/verify-protect-input voltage

|Program supply current
| Program pulse duty cycle

|
lProgram pulse width
[

|Detay time
|Dela

T
I
T
T
r
T
|

y time to verify

-

i11.0 [11.5

r

.0

112

grammingApulse

|Pro

l
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MIL-M-38510/504A(USAF)

Input 1ine select for circuit B.

TABLE VIII.

o NNITINNIINNIINNIENNIINNIINNIINNIT
I~ T T T T ESES = = =T
-
PR L i L i - o R e o i i ot e e i m i o ol =i o= o il o i ol e o =
o T rIrrrIrTIrrIITTIXTEITETTETTTITEITITITLITIIT T T
-l
e ———————————,————
 rIrrETr 4ur XX ITIXITXETIXT T T XTITITITTLITTIILIT
— TT X XX IrI I LT XTI TTITITETXITIXTTITITT
b—
o e e e e e ——————— e
(=]
—
L rITrXrIrIr Trrr X AITXrTTCLCICIITXTETTITTXTLTITIXTTTITIT
wlow IT XTI xrxTx X TrXTrrI X TECTXTITLIXITIXITTIITT
O
e e e e ————— e — —
k-
-
o rIrrr rIrrIrrrXrIf 0T JCTEIEXITEITTETETITEITITXCTITI I
cim rIXrrXTTITLTITI T I Eg= =i B = - -
[T =)
o e — e —————— e —————————
—
< I rI Ty rCr I rIIrIXTrIXT 4T JETXITECITITXETXTETITITITI
D....4 XTI TXrXrrXIXIITETTILTIT TITIXXTTXTIXTXTILT T
b
i i e B . e I B e e o b e e o ol i i = U e S [ =~ = e i i~ i
w E i e i o o 3 F e o e o - g e TITrXxxTxTXT:=xT
p—
I rIrIrTrrrrIrIIIfrX XTI IIrXrrrrrIXIXJrJx XTI X
rm.u rrrrrrrrEIXCIXXTTTETTITTTTCLXITET TxTxT=xT
Er I rrr I r I I Iy ErI XTI TNITTETXXTLIXT IT I
~ rrIrrrXrxrrrxrXLfIITCTCEITCTIXTITITITTTITITITX
-
b b e e ———— e ———————
8
= o o
S co
o~ B OFMAME O NN AN OND NN AN NTNWNDONO —
“.Iu e el et A = S AN NN NN NNNN N M
<

!
[
|
!
|
!
|
I
]
!
!
|
!
|
|
|
{
|
|
|
|
|
I
!
!
|
|
|
|
|
|
!
l
|
|

L-
IH:

= Low-level input voltage, Ve
= High-level input voltage,

L
H
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Product Tine select for circuit B.

TABLE IX.

Pin identification

=

T

oduct
1ine
number

NINININININININININIEININTITININININT
x == == x X x x x == x == x == x x x
NNITINNIINNITINNITIINNIINNITINNIITINNITIT
T T rx x—x T = x rx
NNNNITTXIINNNNITITZTITINNNNITIICEINNNNIITTT
T ITx T ITXx TxTxTx IIxxTx

M0 v).

igh-level program voltage, Vj
igh impedance (e.g., 10 k@ to

HH = H
Z: H
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4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV
of method‘FUUg—EFTTT%TETU?E83 and as follows. End-point electrical test parameters
shall be as specified in table II.

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

4,5.1 Voltage and current. A1l voltages given are referenced to the microcircuit
ground terminal. Currents given are conventional current and positive when flowing
into the referenced terminal.

4.6 Programming/verifying procedure for circuit A and circuit B. The programming
specifications on figure Ba, figure 9, and table IV for circuit A, and figure 8b,
figure 9, and table VII for circuit B, and the following procedures shall be used for
programming the device.

4.6.1 Pre-verification.
a. Raise Vgg to 5.0 V.
b. Raise output disable pin, 0D, to Vipy.

c. Select an input line b{ specifying inputs and L/R as shown in table V for
circuit A, and table VIII for circuit B.

d. Select anproduct line by specifying Ag, Ay, and Ay one-of-eight
select as shown in table VI for circuit A, and table IX for circuit 8.

e. Pulse the CLOCK pin and verify (with CLOCK at Vip) that the output pins,
00 through 03, are in the state corresponding to an unblown fuse. Use the
minimum timing conditions as specified on figure 8a for circuit A, and
figure 8b for circuit B.

- For verified unblow condition, continue procedure from C through E.
-~ For verified blown consition, stop procedure.
4.6.2 Programming Algorithm.

a. Raise output disable pin, 0D, to Vyipy.

b. Lower CLOCK pin to Vy .

c. Select an input line as specified in 4.6.1C.

d. Select a product 1ine as specified in 4.6.1D.

e. Raise Vgco to Vigy-

f. Program the fuse by pulsing the output pins of the selected group -one at a
time- to Viyy, see figure 8a for circuit A, and figure 8b for circuit B.

g. Lower Vgg to 5.0 V.
h. Repeat this procedure from C until pattern is complete.
4.6.3 First verification pass/for all fuse locations.
a. Raise Vgc to 4.5 V.
b. Select input line as specified in 4.6.1C.
¢. Select a product line as specified in 4,.6.1D.
d. Pulse the CLOCK pin and verify (with CLOCK at Vy;) that the output pins,
00 through 03, are in the correct state.
-~ For verified output state, continue procedure.
-~ For overblown conditions, stop procedure.
-~ For underblown condition, reject part.

e. Repeat this procedure from B until the entire array is exercised.
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MIL-M~-38510/504A(USAF)

4.6.4 High voltage verify/for all fuse locations.

a. Raise Vgce to 5.5 V.

b. Repeat from 4.6.3b to 4.6.3d until the entire array is exercised.
Programming should be attempted at room temperature, 15°C to 30°C.

To prevent further programming, security fuses may be blown. Raise Ycec to 6.0 vV,
and raise pins 1 and 11 to Vp volts for 10 ms to 1s.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIU-M-385710.

6. NOTES

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

6.2 Ordering data. The contract or purchase order should specify the following:

a. Complete part number (see 1.2).

b. Requirements for delivery of one copy of the quatlity 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 applicable.

f. Recquirements for product assurance options.

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

otherwise specified, these requirements will not apply to direct purchase
by or direct shipment to the Government.

h. Requirement for programming the device, including processing option.
i. Requirement for "JAN" marking.

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

GND = = w4 4 4 4 4 4 ma o om - - - Electrical ground (common terminal).
TIN = = = = 2 a « a & & “ a4 a - Current flowing into an input terminal.
L/R =« = « a4 a4 a4 a4 o a o a a « a Programming left/right identifier

VIC = = = = = a2 2 «a «a a a a = a = Input clamp voltage.

VIN = = = = = = « @ « = « “ a A - Voltage level at an input terminal.
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6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangceable.
Unless otherwise specified, microcircuits acquired for Government logistic support
will be acquired to device class B (see 1.2.2), and lead material and finish C (see
3.3). Longer length leads and lead forming shall not affect the part number. It is
intended that spare devices for logistic support be acquired in the unprogrammed
condition (see 3.7.1) and programmed by the maintenance activity, except where use
quantities for devices with a specific program or pattern justify stocking of
preprogrammed devices.

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 microcircuijt 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 Generic-industry Circuit Fusible Symbol
device type type/manufacturer designator 1ink FSCM number
01 PAL16L8A/Monolithic Memories A TiW CECD/50364
01 PAL16L8A/National B TiW CCXP/27014
02 PAL16R8A/Monolithic Memories A TiW “mm
02 PAL16R8BA/National B TiW ama
03 PAL16R6A/Monolithic Memories A TiW P
03 PAL16R6A/National B TiW ana
04 PAL16R4A/Monolithic Memories A TiW “an
04 PAL16R4A/National B TiW amn
05 PAL16X4/Monolithic Memories A TiW “ca
05 PAL16X4/National B TiuW ama
06 PAL16A4/Monolithic Memories A TiW “aa
06 PAL16A4/National B TiW “aa
07 PAL16L8A~2/Monolithic Memories A TiuW aaa
08 PAL16R8A«2/Monolithic Memories A TiW -
09 PAL16R6A<2/Monolithic Memories A TiwW PR,
10 PAL16R4A<2/Monolithic Memories A Tiw “ma
Custodians: Preparing activity:
Air Force ~ 17 Air Force - 17
Review activities: (Project 5962-F659-2)
Air Force - 11, 19, 85, 99
DLA - ES

Agent:
DLA -« ES
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