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31 January 1984

SUPERSEDING
MIL-M-38510/208B
16 August 1982

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, 4096-BIT SCHOTTKY,
BIPOLAR, PROGRAMMABLE READ-ONLY MEMORY (PROM), MONOLITHIC SILICON

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

1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithic
silicon, PROM microcircuits which employ thin film nichrome resistors or
titanium-tungsten as the fusible 1ink or programming element. Three product
assurance classes and a choice of case outlines and lead finishes are provided for
each type and are reflected in the part number. Special test requirements are
included in this specification to evaluate the quality of the passivation layer (see
group B water drop test of 4.4.2a) and to screen against devices which may contain
excess ?oisture in the package materials or internal atmosphere {see freeze-out test
of 4.2d).

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

01 512 word/8 bits per word PROM with uncommitted collector

02 512 word/8 bits per word PROM with active pull-up and a
choice third high-impedance state output

03 512 word/8 bits per word PROM with active pull-up and a
third high-impedance state output

04 512 word/8 bits per word PROM with uncommitted collector

05 512 word/8 bits per word PROM with active pull-up and a

third high-impedance state output

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

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

Letter Case outline (see MIL-M-38510, appendix C)

J D-3 (24-1ead, 1/2" x 1-1/4"), dual-in-line package

F-6 (24-1ead, 3/8" x 5/8"), flat package

See figure 1 (24-1tead, 3/8" x 3/8"), flat package

See figure 2 (20-lead, 5/16" x 1.0"), dual-in-line package
C-3 (24 terminal, .400" x .400"), chip carrier package

N-< <X

1.3 Absolute maximum ratings.

Supply voltage range - - - - - - - - - - - - - -0.5 V dc to +7.0 V dc

Input voltage range- - - - - = - - - - - - - - -1.5 Vv dc at ;10 mA to +5.5 V dc
Storage temperature range- - - - - - - - - - - -65 C to *150 C

Lead temperature (soldering, 10 seconds) - - - +300°C

l Beneficial comments (recommendations, additions, deletions) and any pertinent

data which may be of use in improving this document should be addressed to:

l Rome Air Development Center (RBE-2), Griffiss AFB, NY 13441, by using the

! self-addressed Standardization Document Improvement Proposal (DD Form 1426)
apvearing at the end of this document or by letter.

FSC 5962
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Thermal resistance, junction-to-case {@j¢) 1/:

cases J, K, and Y- - - - - - - - - - - - 30°C/M
Cases X and Z- « = = = = = = = = = - = - - 36°C/W
Qutput voltage - - - - - -~ - = = = - - - - - -0.5 V dc to *V¢g
Qutput sink current- - - - - - - - - - - - - 100 mA
Maximum power dissipation (Pp) 2/- - - - - - 1.02 W
Maximum junction temperature (Tg)- - - - - - 175°C

1.4 Recommended operating conditions.

Supply voltage - - - - - - = - = = - - - = 4.5 V dc minimum to 5.5 V dc maximum
Minimum high-level input voltage - - - - - 2.0 V dc
Maximum Tow-level input voltage- - - - - - 0.8 V dc
Normalized fanout (each output)- - - - - - 8 mA 3/ .
-55°C to +125 C

Case operating temperature range - - - - -
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. In 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 contracting
activity to specify the required program configuration.

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

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

3.2.2 Truth table.

1/ Heat sinking is recommended to reduce the junction temperature.

2/ Must withstand the added Pp due to short-circuit test (e.g., Igg).

3/ 16 mA for circuit ¥ devices.
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Electrical performance characteristics.

TABLE I.

Conditions 1/2/

Symbol
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TABLE I. Electrical performance characteristics - Continued.

I | [ Device | Limits | |
| Test | Symbol Conditions 1/2/ : type ‘M1n = Max }Unit }
; 1
e R R S R Bl |
{Propagation delay time, | tpHL? Veg = 4.5 V and | 01,02,03 f--- 1 50 | ns |
I high-to-low level logic, | 5.% v, ' | | | |
| enobie ton outout | CL = 30 pF T 04,05 - 1T 40 T ns |
| | {see figure 7) ! ! | | |
i i T [ [ ] [
!Prepagation delay time, I tpLH2 { 01,02,03 [--- | 50 | ns |
low-to-high level logic, | ! | l | |
| enable to output | T 04,05 I : A0 T ns :
| i |

I

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

2/ For device type 03, the fusing pins FEy and FEp may be grounded or floating

during operation.

3/ IgL = 16 mA for circuit F devices.

4/ Not more than one output shall be grounded at one time. Output shall be at high

logic level prior to test.

TABLE II. Electrical test requirements.

(method 5005)

| I Subgroups (see table III) |
i MIL-STD-883 test requirements | |
! T Class S | Class B | CTass C [
| | devices | devices | devices |
i | | ! |
s R | I f T
!Interim electrical tests | 1 | 1 | None |
i {pre burn-in) (method 5004) : | | |
| | | |
! | I | I
iFinal electrical tests (method 5004) j1*,2,3,7%, 11%,2,3,7*, | 1 |
i for unprogrammed devices |8 18 | |
! | | | |
T - I | [ [
IFinal electrical tests (method 5004) f1%,2,3,7%, 11%,2,3,7%, | 1,7,9 |
: for programmed devices }8,9,10,11 ‘8,9 = %
I | I | I
lGroup A electrical tests 11,2,3,7,8, 11,2,3,7,8, 11,2,3,7,8,9, |
! {method 5005) 19,10,11 19,10,11 110,11 |
i | | | i
T | [ I |
iGroup B electrical tests 11,2,3,7,8, | N/A | N/A |
|  {method 5005, subgroup 5) 19,10,11 ! ] }
! ] | |
T I | | |
'Group C end-point electrical tests | N/A /11,2,3,7,8 | 1,2,3,7. |
i {(method 5005) | | | |
: | | | |
T I I T [
!Group D end-point electrical tests 11,2,3,7,8 11,2,3,7,8 | 1,2,3,7 |
| | | ' ]
| | | |

TES:

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

2. Any or all subgroups may be combined when using high-speed testers.
3

Subgroups 7 and 8 shall consist of verifying the pattern specified.
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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 4. When
required in group A, B, or C inspection (see 4.4), the devices shall be programmed by
the manufacturer prior to test in a checkerboard pattern (a minimum of 50 percent of
the total number of bits programmed) or to any altered item drawing pattern which
includes at least 25 percent of the total number of bits programmed.

3.2.2.2 Programmed devices. The truth table for programmed devices shall be as
specified by the altered item drawing.

3.2.3 Logic diagrams. The logic diagrams shall be as specified on figure 5.

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 (see 6.5).

3.4 Electrical performance characteristics. The electrical performance character-
jstics of table I apply over the full recommended case operating temperature range,
unless otherwise specified.

3.5 Electrical test requirements. The electrical test requirements for each
device class shall be as indicated by the subgroups shown in table Il and, where
applicable, by the altered item drawing. The subgroup tests shall be as specified in
table III.

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 PROM is an unprogrammed device capable of being
programmed by either the manufacturer or the user 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 PROM delivered to the user. All testing shall be verified
through group A testing as defined in 3.2.2.1 and tables II 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 PROM delivered to the user. All testing require-
ments 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 be in microcircuit group number 14 (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 and methods 5005 and 5007, as applicable, of MIL-STD-883,
except as modified herein.

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

a. Interim and final electrical tests shall be as specified in table II; the
interim electrical tests prior to burn-in are optional at the discretion
of the manufacturer.

b. Burn-in test (method 1015 of MIL-STD-883, test condition D or E), using
the circuit shown on figure 6 or equivalent.
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The percent defective allowable (PDA) shall be as specified in MIL-M-38510.

(o]
.

d. The freeze-out test shall be conducted as a 100-percent screen on all
class § devices having nichrome as the fusible link. Within no more than
24 hours after completion of burn-in and prior to the final electrical
test, all devices having nichrome as the fusing link 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
f5r a minimum of 5 hours immediately prior to the freeze-out test. When
the freeze-out test is performed, the 25°C final electrical tests shall be
completed within 96 hours after the freeze-out test. The freeze-out test
shall be conducted as follows:

Step 1. Connact devices in the electrical configuration of figure 9 or in
the burn-in configuration of figure 6 with the bias cycled, 3
minutes on and 3 minutes off, throughout the duration of test.

Step 2. Reduce device temperature to Tp = -10°C *2°C with bias cycled
and maintain at that temperature for a minimum of 5 hours.

Step 3. MWith the cycled bias maintained, allow Tp 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 subsequent to the completion of the 5-hour
cold soak. Tp shall not exceed 35°C during this period.

Step 4. Remove bias and subject all devices to subgroup 1 final electrical
tests to establish continuity of the nichrome resistors and
remove all failed devices from the lot. Count them as screening
rejects subject to the PDA requirements of 4.2c.

a. Class B devices processed to an altered item drawing may be programmed
either before or after burn-in at the manufacturer's discretion. The
required electrical testing shall include, as a minimum, the final
electrical tests for programmed devices as specified in table IT herein.
Class S devices processed by the manufacturer to an altered item drawing
shall be programmed prior to burn-in.

4.3 OQualification inspection. Qualification inspection shall be in accordance
with MIL-HT3I8510.  Tnspections 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
tnrough 4.4.4). Qualification data for subgroups 7 through 11 shall be by attributes
anly.

4.3.1 Qualification extension. When authorized by the qualifying activity, for
qualification inspection, 1t a manufacturer qualifies to a faster device type which
is manufactured identically to a slower device type on this specification, then the
slower device type may be part I qualified by conducting only group A electrical
tests and any electricals specified as additional group C subgroups and submitting
data in accordance with MIL-M-38510, appendix D (i.e. groups B, C, and D tests are
not required).
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4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510 and as specified herein. Inspections to be performed
shall ~e those specified in method 5005 of MIL-STD-883 and herein for groups A, B, C,
>nd 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 5555 of MIL-STD-883 and as follows:

a. Electrical tests shall be as specified in table Il herein.
b. Subgroups 4, 5, and 6 shall be omitted.

For unprogrammed devices, a sample shall be selected to satisfy the
programmability requirements prior to performing subgroups 9, 10, and 11.
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
manufacturer's option, the sample may be increased to 24 total devices

with no more than 4 total device failures allowed.

[

d. For unprogrammed devices, 10 devices from the programmability sample shall
be subjected to the requirements of group A, subgroups 9, 10, and 11. If
more than 2 total devices fail in all three subgroups, the lot shall be
rejected. At the manufacturer's option, the sample may be increased to 20
total devices with no more than 4 total device failures allowed.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table II
of method BHﬁE of NTL- ~883 and as follows:

a. Electrical tests shall be as specified in table II herein. 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. Steady state life test for class S devices shall be in accordance with
subgroup 5, table Ila of method 5005 of MIL-STD-883, using a circuit
submitted to the qualifying activity for approval. If the alternate
burn-in conditions are used, the circuit on figure 6 or equivalent shall
be used.

4,4.3 Group C inspection. Group C inspection shall be in accordance with table
II11 of method 5005 og MIT=3TD-883 and as follows:

a. End-point electrical tests shall be as specified in table Il herein.

b. Steady state life test (method 1005 of MIL-STD-883, test condition D or
E), using the circuit shown on figure 6 or equivalent.

(1) Tp = 125°C minimum.

(2) 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 inspection, at least 25 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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SYMBOL ["wry | max mIN | wax | NOTES
A 045 |.os0 | 1.14 | 2.29
b 015 |.019 .38 .48 5
¢ 003 |.006 .08 15 5
D - |.400 —-- [10.16 3
E 340 |.385 | 8.64 | 9.78
E, ——- |.a00 I AT T 3
E, 25 | -— 398 | ---
E, 030 | --- 56 | --- 13
e 7050 BSC T.27 BSC 4,6
K 008 |.015 .20 138 10
L 250 |.370 | 6.35 | 9.40
Q 010 | .040 25 | 1.02 2
| 005 | --- 3 | --- 7.8
5, 005 | --- 3 ]I 77
m 30° T 90° 3gv 907 | 1273
FIGURE 1.

Case outline X (24-lead, 3/8" x 3/8").
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NOTES:

1.

14.

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.

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 2.005 (.13 mm) of its exact longitudinal position relative to pins 1 and 24,
A1l leads - Increase maximum limit by .003 (.08 mm) measured at the center of the flat, when
lead finish A is applied.

Twenty-two spaces.

Applies to all four corners {leads number 3, 10, 15, and 22).

Dimension S] may be .000 (.00 mm) if leads number 3, 10, 15, and 22 bend toward the cavity

of the package within one lead width from the point of entry of the lead into the body or

if the leads are brazed to the metallized ceramic body (see 40.3 of appendix C, MIL-M-38510).
Optional configuration; if this configuration is used, no organic or polymeric materials shall
be molded to the bottom of the package to cover the leads.

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

Applies to leads number 2, 11, 14 and 23.

Lead configuration is optional within dimension E except dimensions b and c apply (see 40.2
of appendix C, MIL-M-38510).

Applies to leads number 1, 2, 11, 12, 13, 14, 23, and 24.

Applies to all edges.

FIGURE 1. Case outline x (24-lead, 3/8" x 3/8") - Continued.
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il e
?20 19 18 7 6 15 14 13 12 il }
SEE NOTE | —afe //N L
t 2 3\ 4 5 6 7 8 9 10
L e g e o Ty s i s B oo g s g

INCHES MILLIMETERS
SYMBOL i | max win | max | MOTES
A AT N AP,
Ty 1 ote | 020 IR
b, 040 | .060 102 | 1.52 | 8,2
T Ho8 | 012 S0 30 [ 11.8
by 570 11.010 | 24.64 (25.65 | &
£ .280 | .300 70 | 7.62 | 4
E] .290 .320 7.37 | 8.13 7
e .090 110 2.29 | 2.79 5,9
L 25 | 180 3.18 | 4.58
b 50 | --- 3.81 | ---
Q .020 .060 .51 1.52 3
S - 098 --- | 2.49 6
S] .005 -——- A3 . 6
5, 805 7T T8
e LA S T & 187

NGTES:

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.

The minimum limit for dimension b1 may be .020 (.51 mm) for leads number 1, 10, 11, and 20 only.

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

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

The basic pin spacing is 100 (2.54 mm) between centerlines. Each pin centerline shall be located
within £.010 (.25 mm) of its exact Jongitudinal position relative to pins 1 and 20.

Applies to all four corners {leads number 1, 10, 11, and 20) (see 40.5 of appendix C, MIL-M-38510).
Lead center when o is 0°. [E, shall be measured at the centerline of the leads (see 40.4 of
appendix C, MIL-M-38510).

Al] leads - Increase maximum limit by .003 (.08 mm) measured at the center of the flat, when lead
finish A is appiied.

Eighteen spaces.

No organic or polymeric materials shall be molded to the bottom of the package.

Appiies to all leads.

FIGURE 2. Case outline Y (20-lead, 5/16" x 1.0").

10



Device types 01, 02
Cases J, K and X

I —— A7 ~ Vee ——24
2—Ag Ag b——23
3—|ag NC (——22
4—a, CEy }—2!
5-— A3 CEp [——20
6——A2 CEz ——19
7——| A} CEqr—18
8-——a0 o —I7
9—10) 07 b——16
10 —— 02 O ——15
1 — 03 05 ——14
12~——— GND 04 ——13
Device type 03
Cases J, K and X
| ——{A3 N Ve b 24
2 —— Ag Ap —— 23
3——Ag A ——22
4 — - AB Ap — 2I
5-—A7 CE| }—— 20
6 --——Ag CEp t-—-- 19
7 ——— 0 STROBE | —— 18
§-~——|0C2 Og—— 17
9 ——— 03 O7}—— 16
10 —— 04 Ogt—— 15
I ---—{FEp Og ——— 14
12 ——| GND FE| f—— I3
FIGURE 3.
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Device tvpes 01, 02

Case Z
Ag Ag A9 Vcc Ag N
s fe Azl g e
(3 2 1 24 23 22 J
A 4 21| CE,
4
a U wbcE,
3 0 :|
Ay 16 19] CE4
1 TOP VIEW il
Ay ﬂ7 IEDCE4
Ag 18 17| Og
{ 6Po
o' 9 7
10 11 12 13 14 |94:§J

020

| D (R W [t GHND Sy UV Rl SR fu Suw

3

GNOD 0,4 05 OG

OPTION A WITH ACTIVE TERMINALS
ON PLANE 1.

Device types 04 and 05
Case Y
| ——AQ ~— Ve 20
2 —— A Ag t——19
3-——-A2 A7 ——1I8
44— Az Ag t——17
5 — Ag Ag +——16
6 —— 0y CE| —-15
7 —— 05 0g f—14
8 ——— 03 O7+——13
9 ——104 Ogl—12
10 ——— GNOD Ogt——11

Terminal connections.




MIL-M-38510/208C

Device types 01 and 02

WORD ENABLE ADDRESS DATA
NO CE} Cfé CE3 CE4 A8 A7 A6 A5 A4 A3 A2 A] AO O] O2 O3 O4 O5 O6 07 O8
NA L L L L o Ix Iy dx ixIx tx lxitxtoctoclocfoclociocioC
NA H L. L L X X X X X 1 X i X 1X X locioclocloclaciac o |OC
. NA L H L L X I Ix Iy tx tx Ixdxlxloclocloctocloc]ocloCiO
NA H H L L X Ix Tx [ x Ix IxTx Ixix fociociociocioc|oC(OCtOC
i NA L L H L X X X X X | X X X x [oclociocioc|oc|oc|oC|OC
HA H L H L X IX IX I x X Ix [ x Ix[x joclocjoc;oCjoc|oC]oC;QC
NA L H H L X T I T [ X I x Ix1x I xjocioclocloc]oc]ogoCloC
NA H H H L X X X X X X X X x focjoclocjiocioclioc]oc|oC
HA L L L H I X x Px {x Tx [x ¢ x foCcrocioctoc|oc 0c j10c 10C
NA H L L H ¥ X X X X X X X x_locloctocloc {0c}oc {0C 0C
NA L | H L H I T T I [x T x [x tx Toclocjocioc]ocjocjoc|ac
NA H H L H T T Tx X Tx Ix I x TxlocjoclociocioCioc[0C0C
NA L L H H N IX X X X X [ x x| xla/Ta/1a/14 (4|4 |4/ 14
~NA | H L H H x T T T Ix [ x [ x_1oci{dclocidcjoc|nc|oc oc
NA L H H H X X X X X X X X X ocloc{oclocloc{ocjoc{QcC
NA H H H H X TX TX X X TX {x [x[x ocjoc{ocjoc|ocjoc|ocCjoc
Device type 03
WORD | ENABLE ADDRESS DATA
T et
NO. VE] CE2 STROBE A8 A7 A6 A5 A4 A3 AZ A] AO O] O2 03 04 O5 O6 07 08
NA L L H y ix |l x txtxt x x| x| x Joclociocjocjocjocfociac
NA H L H Y I X [ X TX 1 X[ X [ x[x{xjoclocjocfocjiociocjocyioc
WA T H i NI Y T Y IY I X X (X[ X [HTTHd8/d 844
A H 1T H A Y X T X X T X X Xl x [xjocioclocfocjocioclioc]ac
NA L H L X [ xi x {xi x| X | X[X]X Last data is latched
Device types 04 and 05
uwo'r'zﬁ ENABLE ADDRESS DATA
NO. T, | Al Aol Pl Al Al AT Ao Al Aol O 0,105 [0, [0 [ %107 [%
NA H Xl px dx x| xfx]x | x10c]oc|oC oclocloc]ociloc
NA L X X X X X X X X X [4/14/14/ 14/ 4/ 14714/ 14/
NOTES:

1. NA = Not applicable.

2. X = Input may be high level, low level, or open circuit.

3. 0C = Open circuit (high resistance output).

4. The outputs for an unprogramned device shall be high for circuits A, B, D, and F,
and Tow for circuits C and G.

FIGURE 4. Truth table (unprogrammed}).

17




MIL-M-38510/208C

LOGIC

CIRCUIT A

(Device types 01 and 02)

|
]

TEST COLUMN

TEST
ROW __{ |— ::j —
SELECT [ | | | —
| ] . - |1 | — —-—
ol ot HEF M 0 0 00 1 [
| ‘ | f | | | I : :
ay o—Do—dDo T | | | l | | | | |
—H ored] | f | [saxs| | foaxs| | [saxs| | joaxs| | jcaxs | leaxe| ' lsanse| ' leaxgl ||z
As 0‘_{>°”—J“1>0'“— oecooe z| |12 MEMORY MEMORY mewony| | |wemory HEMORY uemoky) | |uewory| | [wemony z
| z z | [anrar | |aray | jarmar anmay | | |annay | |angar | ARTAY | ARRAY 2
— 31 3 o
Ag o~~-D<»—J-—{>o«—— ‘ 8 | 3| | i | l | | { | -
SRR | | ] 1 | 2
| & A | | | | | w
o ]>0 [ 7[>0 ] = = | ! |
Aq | | | ! i 1 | |
g oo Do | FL [ R A R AR R 1
3
= =
-] 8 ;] 8 8 8 8 8
A2 _Do_g,__l 1oFe [ —]ioFa [—}toFs |.—{10F8 1oFe [—JioF 8 ——1oFs L—l10F 8
] —1 —
AI0—_l£x}_—_£E;::::[%—!*[—-__——_—_—ﬂﬂ . _—
A()O'————I>O-——g'-— ‘ ) I__
& o
0O o] o] o) 0 [¢] [¢] 0O
{ 2 3 4 5 6 7 8
5 e
FIGURE 5, Logic diagrams.
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LOGIC CIRCUIT B

(Device types 01, 02, 04, & 05) and

_LOGIC_CIRCUIT F
(Device type 05)

()] o] PR
N b A

(ro)ae] o i

Qs o

] o]

] o

ADORESS
BUFFER

S
— 1 (oF 8
| DECODER
MULT!L-

PLEXER

FIGURE 5.

B8 -
o -

A = ENABLE BUFFER

ouTPUT
PROGRAMMING DRIVER

i
j m— e e

64

I OF 8
OECODER

MULTI~
PLEXER

, SR
ADDRE £ | OF 64 | 502 BIT : . 512 BIT : 512 81T
I
BUFFER DECODER , | MEMORY | MEMORY | MEMORY
1 [}
| 64 x 8 | 64 x 8 64 64 x 8
MATRIX ! MATRIX MAT RIX

| OF 8

DECODER

MULTI -
PLEXER

BUFFER

14
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Logic diagrams - Continued.
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ADDRESS AND PIN DESIGNATIONS 1N () REFER
TO O, 02
ADDRESS AND PIN DESIGNATIONS In(] REFEK
TOU 0q:4 05
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LOGIC CIRCUIT C

(Device types 01 and 02)

CE,

8x64
ARRAY

BUFFEK

A3 INPUT € pnxg- 8
A3 O————{purrerD ot cone[ >
Ag O— (1:8) X 8x 64
pecooe | 64 larraY |
6 (1:64) 7 -
A ——
6 wWPUY | |
AT D BUFFER TEST ROW
Ag 2
48
AP [ ----
B
P
CE %%4 %}E‘ZS \
3 —— — - —_
D-—r "ﬁ——_—U [E_‘
Og
FIGURE 5. Logic diagrams - Continued.
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LOGIC CIRCUIT C
(Device type 03)

:5[}“ R PRT TR ,,R): 8
a (- ———gurrer o cope | 7
Asfr==== | e x 8 x 64 8 x 64
DECODE ARRAY | | ARRAY
6
y
A2 [F———1ipur ;_
Al O—-———BufFen Test Row
AQ [F—gp i
8 48 NPUT 0 Ae
4 |eurren
S A
A L .- <+FJ 7
B 108 118 T
MUX MUX
I c

2,7 2
STROBE P P
STROBE [}-—————1BUFFER b
L 2 - >
T I =
CEp [

. - INPUT
2 4 - -~~~ ] surrer— 11 Ag
€F, O———d___/

Og 0,

FIGURE 5. Logic diagrams - Continue&.
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MIL-M~38510/208C

LOGIC CIRCUIT D
(Device types 01 and 02)

4096 BIT CELL
64 OF 64

MEMORY MATRIX

DECODER

AV RV RS 4&{/
- - -
tOF8 L _[IOF8 [ JI0OF8 tOF 8.} 10F g
DECODER| |DECODER] |DECODER DECODER| |DECODER
— - - -
B . ] - _
0, Og Os 04 O« 0, 0,

FIGURE 5, Logic diagrams - Continued.
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MIL-M-38510/208C

20 £0 %0 50 90 L0 80

e o L » S, S & S s S m
xuowownmxwawomo “xwawouo amowowo “mwo_oounuﬁawouo ”xwo__-ounllﬁohoun %Hﬂu
el S = R =L R = IR = LA ouoﬁH,IINTAJﬁ
e ot g1 11 i
] - ] . - ] F<Bect—ev
3 — 3 ] - ] : Pt
S s = =S
Jpnn fiopiasososa | e Hep Ay [ ey 0 S TR et [ o e e w0 0 g
nt - N +— — ' — H Eﬂ.
4 ﬂ - — | | ] M - | — 1 | o , T Tuon
- 11 11 1 11 1 s

m::z 1 1 1O 1 ___:f

{10 odfT 87iA3() 9 LINDMI3 31907
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LOGIC CIRCUIT G (Device type 02)

A8—]
Ay 4096~BIT ARRAY
] — —) 64 X 64
AS— 64 MEMORY MATRIX
Ab—
A3Z—

0 N T N S R

Jremnnnnn EPTN S BT S T U 1 v 1 L
n— Iwsldwl des dw| |l s dw®
A0—— Muxb— Mux|—| Muxt—d Mux| | MUx|— MUX ] MUX}—] MUX
— C T T . T I I O
ceg—- — ] =
CE3—
el sur| |sur| |Bur| |[Bur| |Bur| |BuF| |BUF| |BUF
| i l l | | |
ENABLE  qg Q7 Q6 Q5 o4  .a3 Q2 a1

GATE

FIGURE 5. Logic diagrams - Continued.
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1 # QUOA

10 20 £0 0 S0 9% o 80 v
[ | _ | | | | | ena
ane and ! 4ng ine 4ng ane 4ng ing —
-4’0 4o Ly 40 - d'0 4o i) 40
d T
| | | _ , | ~ ) [t
| U300930 ¥300530 1 ¥30003¢ ¥3d0530 =] ¥300030 | 4300930 F— ¥300030 ——] ¥30003C HHEAI:

8 401 8401 —38401 8018 d0t1— 8401 8 20 1 8 40 1

(s e v L

i i § i TIs1168-L
i ] 4.J | L » » |
d H L O = o BB B
s N I =
=8 - e - =8 - =i et
cji L 131 L] 3 [ 34 —

AVMMY HeH 6300030 L awvuuv Hibll Avegy b Aviby | AVHUY | 4300030 |  Avyuv urrmwooouo%
Ligo do TF— 8 X 49 mx_mxwmiwx%llmx% m::w%ﬂllox$uk_m'.$%ﬂ N
= =T e
H H — 1

LT 1l
L e R I il Ll i A
2 ON CHOA #
M T T T T T T T
100 00 1 0
1" ON QMOA \t

TS0 pue y0 $8CAT S5tAeQ) 9 LINOYWID 319071

rams - Continued,

fagr

Logic d

FIGURE 5.
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Device types 01 and 02.

5.0 V MINIMUM

lw ?R.l KR O9K s <
)H b TR T $ <
T ea
23
QG_“g_-AG Ag (—— Qg
Qs 2 Ag NC 1226 opeN
= | 21
Qs -2 1 ag CE|}5%— Q
— 120
Q3 —2— As CE2 [~=— Qi0
. |
02—9« Az GEzt-—-— Qy
i 18
Q) —Lq Ay Cbaf—— Q2
17
Qo —°—{ Ao Og
9 16
Lo =0, 04} } ]
10 15
O —— (02) Og t- - - —_—
I 14
- O3 Og |- — - e
12 13
I —GND Oqfp = - . - —

NOTES: =

1. R = 5600 +5%. A1l outputs shall have separate identical loads.

2. VCC shall be high enough to insure 5.0 V at the device VCC terminal.

3. A1l pulse generators have the following characteristics: VIL = -1.5 V minimum to 0.8 V
max imum; VlH = 2.0 V minimum to 5.5 V maximum; 50% £15% duty cycle; and input frequencies as
follows:

Input Freguency (#50%)
Q0 f0 = 100 kHz min.
4 fp =12 f,

QZ f2 =172 f]

Q3 f3=1/2f,

U fg = V2T

05 f5 = 1/2 f4

Q6 f6 = 1/2 f5

47 fa =12

08 f8 =1/2 f7

Qg fg =1/2 f8

Yo flo = V2 1y

U fi3 =172 fp
P flp = 172 fy

FIGURE 6. Burn-in and steady state life test circuit.
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Device type 03

5.0 Vv MINIMUMW
(

jﬁ _____ - rog ot
sk e
gR %R KSR R SR SR SR
"3 |

Q4 | Ag Ap -—Qp

? Qg —-— Ag Ay ——Q

I | Qg -1 A6 Ao | Qo

| Q7 - A7 8, a9

' | Gg — — 1As CEp == QI0

l R S Y STROBE --— Qg

| b et 0, Og e

l 03 -

SR e Y Ug ;T

—FE2 Os
GND FE Fr

T

NOTES: -

1. R = 5600 +5%. A1l outputs shall have separate identical loads. .

2. A1l pulse generators have the following characteristics: VIL = -1.5 V minimum to 0.8 V

maximums V., = 2.0 V minimum to 5.5 V maximum; 50% x15% duty cycle and frequencies as

il
specified in note 5,

V(( shall be high enough to insure 5.0 V at the device VCC terminal.

4. %L] and SLZ should be GND or open. .
o Input frequencies are as follows: Input Frequency (£50%)
Q) fO = 100 kHz min.
Q] f] =1/2 fo
Q2 f2 =1/2 f]
Q3 f3 = 1/2 f2
Qy fy = 1/2 4
QS f5 =1/2 f4
U fg =1/2 15
Q7 f7 = 1/2 f6
Cg fg =121
Qg fq = 1/2 fg
Qo fio = 1/2 fy

FIGURE 6. Burn-in and steady state 1ife test circuit - Continued.
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5.0 V MINIMUM

Device types 04 and 05 C?
" - -——
R 2R 2R 2R
| v |
Qo —— Ao cc Ag 2 g
2 18
Q A A7 Q7
Q> 3 Ao Ag \7 Qg
4 l6
Q3 A3z As — G5
Qg S Ag CE I | 15
6 14
0, Os
7 13
0> O7
8 12
O3 Og
9 04 o il
10
_[j‘““—- GND

NOTES:
1. R = 5600 +5%. A1l outputs shall have separate identical loads.
2. A1l pulse generators have the following characteristics: VIL = -1.5 ¥ minimum tc 0.8 V

maximum; VIH = 2.0 V minimum to 5.5 V maximum; 50% +15% duty cycle and freguencies as
specified in note 4.

VCC shall be high enough to insure 5.0 V at the device VCC terminal.

4. Input frequencies are as follows:

Input Frequency (+50%)

QO fo = 100 kHz min.

Q f, = 1/2 f,

Q, f, = 1/2 f1

Q3 fy = 1/2 f2

Q fq = 172 13

Qg fe =172 fy

Q6 f6 = 1/2 f5

Q7 f, = 1/2 f6

Qg fg = 1/2 f7

Qq f9 =1/2 f8

Q]O f10 = 1/2 f9

Uy flp = 172 fp

O, f12 = 12 fyy

FIGURE 6. Burn-in and steady state life test circuit - Continued.

23



[ PuLSE |

Device types

01 and 02

MIL-M-38510/208C

Vee

GEN.
I'PRRZIMHI

v s i snmmerere e

55V 0— tgs7

OCUTPUT
WAVEFORM A

OUTPUT
WAVEFORM B

NOTE
1.

SEE [~

TABLES

S:

|

—=— 3.0Vt O.IV

ov

Vou

Test table for devicec 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 read-only memory.

CL = 30 pF minimum, including jig and probe capacitance; R1

Ry = 680 £20%.

Oatputs may be under load simultaneously.

FIGURE 7.

Switching time test circuit.
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Device type 03

INPUT VbC
AQ N
PULSE A cC
CGEN, | o
PRR 21MHz [ 2@ I \
Os bm—un g R
5 3
SEE Ag o
Ag P N —
TABLES STROBE O —0
' CE, Oe ___/o
CE o
2 04
FE ;) %RZ
p—————q FEZ 08
) GND
L
i !
l——<IO ns _‘l <10 ns
INPUT =|-37q — —— 3O0vVEolv
'p<500ns K.Y,
0.7V ov
——— —— "q_
l Vou
OUTPUT
WAVEFORM A |
———— —VoH
OuUTPUT
WAVEFORM B L5V
'/
—'PLH

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 read-only memory.

2. CL = 30 pF minimum, including jig and probe capacitance; R] = 3300 :25% and

R2 = 680Q +20%.
3. Outputs may be under load simultaneously.

FIGURE 7. Switching time test circuit - Continued.

25



MIL-M-38510/208C

Vee
Device types 04 and 05
— v
%ULSE Ao cc
EN. A
PRR<IMHz A|2 o1 \\w g
02 —, R|
A3z
o}
SEE Ag 03 O
vV 4 —0
55V 0— 1esT Ag
TABLES Ag O —©
A7 0g p— 77? cL
‘
. " ix
CE, Og

INPUT

=
'—-ao ns —‘I <10 ns

=|-37¢ — —— 3ovxouv

tp <500 ns L5V
0.7V ov
I Vou
QUTPUT 1.5V
WAVEFORM A
—a{ 1PHL L— —td - VoL
— =
OUTPUT OH
WAVEFORM B 3V
] Y l VoL
— 'PLH -t 'PHL
NOTES:
1. Test table for devices programmed in accordance with an altered item drawing may be

s

replaced by the equivalent tests which apply to the specific program configuration
for the resulting read-only memory.

CL = 30 pF minimum, including jig and probe capacitance; R] = 3300 +25% and

R2 = 6800 +20%.

Outputs may be under load simultaneously.

FIGURE 7. Switching time test circuit - Continued.
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V
OPE— — ——— ————
OUTPUT-X [

-—.4 l9— 1D

NOTES:
1. (*) Disregard for devices with no chip enable inputs.
2. All other waveform characteristics shall be as specified in table IVA.

FIGURE 8a. Programming voltage waveforms during programming for circuit A.
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ADDRESSES

PROGR AMMING
PIN CEZ

QUTPUT
N
Yee

STROBE

NOTES:

1. QOutput Toad is 0.2 mA and 12 wA durin
2. Al other waveform characteristics sh

TTL HIGH

TTL LOW :::><<;

TTL LOW

TTL LOW

TTL HIGH

TTL LOW

MIL-M-38510/208C

LTUH —{**f|le—s}— tPP Ly
90% - | e pe
10%— - £
[~ Tp2
t
0% t'TL - ...p ——————— VOUT
0%}/ .
—=7.0V
5.5V

T

DI~ | a0V
. - N AT

3. CF} is the programming pin for device types 04 and 05.

9 7.0V and 4.0 V check, respectively.
all be as specified in IVB,

FIGURE 8b.  Programming voltage waveforms during programming for circuit B.
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Device types 01 and 02

" oon

ADDKESS 7 : . - -
INPUT Ao 1 7 A FiRsT ALasT

i , o

o B o 7“}PQ—PROGRAM (| € SEC MIN

e T2 SEC [ (WA RainiSrag

Vee VCCP— . 7 JE _{ e om e T‘;‘ ) —
INPUT Vee CCH—L—I I v (PAUSE )
—VYCCL

oy —l a0

(VERIFY)
ouTPUT FITOV— = 1 _ DL — je—to
0% |- fiBo | | tTLH

PIN
OUTPUT -
INPUT VOLTAGE 104+ 3

Voutr OV —] LT L _
oo el o] o o —~ fe—to

CE 1 —
CEia2 CE 77 J—

INPUT "o" -
-D-‘ “q_b P

Bn-i Bn Bo By

-10% MIN,

Device type 03

ADDRESS  "1"y

INPUT % AFRRST % ALasT 1
ﬁoll

Tpg (PROGRAM) 12.0 sec MAX & 0sec MIN

ITpg (PAUSE)

vee
INPUT

FEy
INPUT

OuTPUT
PIN
INPUT

FE»

~-80y ———— o ' —
INPUT vt l L
oV - —_ A Y SO

= |

NOTE: A1l other waveform characteristics shall be as specified in tabel IvC.

FIGURE 8c. Programming voltage waveforms during programming for circuit C.
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ADDRESS
INPUTS

= ViH
CEya 2
- -4—’[) A"
IL

L—'TLH
OUTPUT PIN

VOUT 90 %

10%
la—— tp

NOTE: A1l other waveform characteristics shall be as specified in table IVD.

VouTt

FIGURE 8d. Programming voltage waveforms during programming for circuit D.

TTL HIGH

ADDRESSES
TTL LOW>< : :
U eV
90 % /_l ”””””” PP
PROGRAMMING  TTL LOW 10 % — =
PIN (CE,) _;ﬂt:gz
T Y
90 % f—R - — === ouT
10% '
ouUTPUT TTL LOW
Cm SOV sy
cc o —/—\—/— .
~-=-40V

TTL HIGH
TTL LOW=— — — — — = — — —— —

U o Ul ey
CHECK —be—sl  ke—eol— cHECK

STROBE

NOTES:

1. Output toad is 0.2 mA and 12 mA during 7.0 V and 4.0 V check, respectively.
2. A1l other waveform characteristics shall be as snacifioad in taple IVF.

FIGURE 8e. Programming voltage waveforms during programming for rtircuit F.
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2.4V T0O 3.5V A‘ / 7
ADDRESS %
3 VTO 05V ] ////
ti

R
veev T T
U AL 1 b

P e ///7/////7 J Q/[//////]
' E b +-| t4 e

2.4 TO 5.5V
ENABLE U
OV TO 0.5V N

be—PWE —=| .

FIGURE &j. Programing voltage waveforms_during programming for cirvcuit i
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Device types 01 and 02 50V
VINIMUM

Vee

A2

SEE
NOTE 2 A3

A4
As

R A 6

A7

Asg

e e CEgq

[“"“"“ (3E13

CEp

GND
g

NOTES:

1. R] = 4.7 ko +5%. A1l bit outputs shall have separate identical loads.

2. A1} Address inputs shall be either high, Tow, or open.

2. R2 = 1 k@2 £5%.

4, Burn-in circuit may be used to perform this test. (see 4.2d).

FIGURE 9. Freeze-out test bias configuration.
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Device type 03 Jﬁﬁ;um
C
R 2 ¢
NV

SEE Az
NOTE 2

A7
As

STROBE

e
f———4

FE|

FE2

NOTES:

1. R] = 4,7 kq +5%. A1l bit outputs shall have spearate identical loads.
2. A1l Address inputs shall be either high, low, or open.

3. R2 =1 kq *+5%.

4, Burn-in circuit may be used to perform this test. (See 4.2d.)

FIGURE 9. Freeze-out test bias configuration - Continued.
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Device types 04 and 05

50V
MINIMUM
Ro
ANV
_ — e -
A0 (o]0
Aj
Az
SEE
NOTE 2 A
Ag
As
Ag
A7
Ag
L .
- - e —— CEy
GND

NOTES:
1. R, = 4.7 ka #5%. A1l bit outputs shall have separate identical loads.

2. Ai] Address inputs shail be either high, low, or open.

3. R2 = 1 ko *5%.

4, Burn-in circuit may be used to perform this test. (See 4.2d.)

FIGURE 9, Freeze-out test bias configuration - Continued.
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ted are high >2.0 V, low <0.8 ¥, or open.

igna

ts not des

or voltage; inpu

Group A inspection for device type Ol.

TABLE 11I.
ted are open or resistive coupled to

Outputs not designa

ions:

Terminal condi

T
1 Max

| Test Timits
Min

T
T
1

| Measured |
~ T terminal

T
i

1 Voe

Ag

NC

e e e

!
|

AN N O OND —NM
S

-

[ 0.5V |

™
o~

o e |

SO ON Qe
NNNNNN @B o

el
o

* 3 %% 223z oz
Q3

R

w0
mm

b e o — e — e e

~OD DN g 0O
MOAME TS TS

See footnotes at end of table.
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"3[qe3 4O puUd e $IIOULD0 IS

!

“ °2,96- = J] 1daoxa ‘4 dnoubgns Joy se SILWL| PUR ‘SUDLILDHOD |PULWIAY ‘$353] eS| 11
| i
T
~ *9,821 = 3] 3dsoxa ‘g dnoubgns uoy se SILWL[ PUR ‘SUOLILPUOD |BULILAY ‘$3S3] auwes) )3
L {
| ! 1 ! | ! | ! | ! ! - | ! { ! ] { I 1 ! ! 1 |
1 | H ! | ! ! ! ! i ! { ! ! ! ! | | | ! { [N S| |
| f 1 i ! _ 1 _ ! [ _ _ ! | | 1 1 _ _ _ ! _ 1 _ 1! _ ! ! 813! !
I oSt ! N [ I t /& t /2 b /8t /8L, I - a | “ " 1 __ f /8t /8 /8 1 /81 /8 1 /8 | /8 | 19 | -udnbag e T,
f { | ! i ! { ! | P i i 1 | ! { 1 { { 1 1 tf Byl &
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1/ For unprogrammed devices, select an appropriate address to acquire the desired output state.
2/ For unprogrammed devices (circuit D), apply 12.0 V on pin 8 (Ap) and pin 1 (A7).

3/ For unprogrammed device types 01 and 02 (circuit B), apply 12.0 V on pin 2 {(Ag); for
=" unprogrammed device types 04 and 05 (circuit B), apply 12.0 V on pin 2 (Aq).

4/ For unprogrammed devices (circuit A), apply 11.0 V on pin 23 (Ag).
5/ CE4 and CE; may be "GND" or "2.4 v'.

6/ The functional test shall verify that no fuses are hlown for unprogrammed devices or that the
=" altered item drawing pattern exists for programmed devices (see table 11 and 3.2.2.2). AN
bits shall be tested. The functional tests shall be performed with Vec = 4.5 V and V¢ =
5.5 V. Terminal conditions shall be as follows:

a. Inputs: H=3.0V,L=20.0V.
b. Outputs: OUtput voltage shall be either:

(1) H= 2.4V minimum and L = 0.5 V maximum when using a high-speed checker double
comparator, or

{2) H> 1.0VandL < 1.0V when using a high-speed checker single comparator.

7/ GALPAT (PROGRAMMED PROM). This program will test all bits in the array, the addressing and
interaction between bits for ac performance, tpiy] and tpy 1. Each bit in the pattern is
fixed by being programmed with an "H" or "L". The GALPAT tests shall be performed with Ve =
4,5 V and 5.5 V.

Description:

Step 1. Word 0 is read.

Step 2. Word 1 is read.

Step 3. Word O is read.

Step 4. Word 2 is read.

Step 5. Word 0 is read.

Step 6. The reading procedure continues back and forth between word 0 and the next higher
numbered word until word 511 is reached, then increments to the next word and reads
back and forth as in Steg 1 through Step 6 and shall include all words.

Step 7. Pass execution time = {(n2 + n) x cycle time. n = 512.

8/ SEQUENTIAL (PROGRAMMED PROM). This program will test all bits in the array for tpyi2
and tp yp. The sequential tests shall be performed with Vge = 4.5 V and 5.5 V.

Description:
Step 1. Each word in the pattern is tested from the enable lines to the output tines for
recovery.
Step 2. Word 0 is addressed. Enable 1ine is pulled high to low and Tow to high. tpy 2

and tTLHZ are read.
Step 3. Word 1 is addressed. Same enable sequence as above.

Step 4. The reading procedure continues until word 511 is reached.
Step 5. Pass execution time = 512 x cycle time.

9/ The outputs are loaded per figure 7.

10/ For unprogrammed device types Ol and 02 (circuit C), apply 10.0 V on pin 23 (Ag); 0.5 V on
pin 2 (Ag); and 5.0 V on all other address pins. For unprogrammed device type 03 (circuit
€), apply 10.0 ¥ on pin 6 {Ag); 0.5 V on pin 22 (A1); and 5.0 V on all other address pins.

11/ For unprogrammed devices (circuit F), apply 12.0 V on pin 3 (As) and 0.0 V on pin 4 {A3).

12/ Ig = 8 mA for circuit B devices; Ig = 16 mA for circuit F devices.
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13/ For unprogrammed device types 01, 02, 04, and 05 {circuit G) select an appropriate address to
obtain the desired output state.

14/ For programmed device type 02 (circuit G) apply 4.5 V to pin 24; 10.5 V to pin 1; 3.0 V to pins
23, 19, 18, 8, 7, 6, 4, 3 and 2; and 0.0 V to pins 21, 20, 12, and 5.

15/ For unprogrammed device type 01 (circuit G) apply 10.5 V to pins 6 and 1; 5.5 V to pin 24; 3.0V
to pins 23, 19, 18, 8, 7, 4, 3, and 2; 0.0 V to pins 21, 20, 12, and 5.

16/ For programmed device type 02 (circuit G) apply 10.5 V to pin 1; 4.5 V to pin 24; 3.0 V to pins
23, 19, 18, 8, 7, 6, 4, 3, and 2; 0.0 V to pins 21, 20, 5, and 12.

17/ For unprogrammed device type 02 {circuit 6) apply 10.5 V to pins 6 and 1; 4,5 ¥V to pin 24; 3.0V
to pins 23, 19, 18, B8, 7, 4, and 2; 2.0 V to pin 3; 0.0 V to pins 21, 20, 12, and 5.

18/ For unprogrammed device type 02 (circuit G) apply 10.5 V to pins 1 and 6; 5.5 V to pin 24; 3.0V
to pins 23, 19, 18, 8, 7, 4, 3 and 2; 0.0 V¥ to pins 5, 12, 20, and 21.

19/ For programmed device type 04 (circuit G) apply 10.5 V to pin 16; 4.5 V to pin 20; 3.0 V to pins
1, 2, 3, 4, 5, 18, and 19; 0.0 V to pins 10 and 15.

20/ For programmed device type 05 (circuit G) apply 10.5 V to pin 16; 4.5 Y to pin 20; 3.0 V to pins
1. 2. 3, 4, 5, 18, and 19; 0.0 V to pins 10 and 15.

21/ For unprogrammed device type 05 (circuit G) apply 10.5 V to pins 17 and 3; 4.5 V to pin 20; 3.0 V
to pins 2, 4, 5, 16, 18, and 19; 0.0 V to pins 1, 10, and 15.

S

For unprogrammed device type 05 (circuit G) apply 10.5 V to pins 3 and 17; 5.5 V to pin 20; 3.0V
to pins 2, 4, 5, 16, 18, and 19; 0.0 V to pins 1, 10, and 15.

IS

23/ At the manufacturer's option, this may be prepared with Vi = 5.5 and test limits of 50 kA
maximum.

24/ At the manufacturer's option, this may be performed with Vi = 0.5 V and test limits of -1 uA
minimum to -250 uA maximum.
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4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV of
method 5005 og MI[—SiD—BBB and as follows:

a. End-point electrical tests shall be as specified in table II herein.
b. Subgroup 2 shall be omitted for devices in package Z.

¢. For moisture resistance and salt atmosphere of subgroups 3 and 5, omit
initial conditioning for devices in package Z.

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

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

TABLE IVA. Programming characteristics for circuit A.

T Tharacteristic T [Tnits 17 T T
| | Symbol T~ Min TRecommended 1 Max [ Unit |
TAddress input voltage 2/ I Viy 2.4 7 5.0 5.0 TV ]
} i ViL } 0.0 0.4 ’ 0.8 I v I
[Vcc required during programming " Vpy 112.0 12.0 1257 TV |
| VpL 1 4.5 | 4.5 | 5.5 | Vv :
| | |
Programming input low current : IiLp - -300 -600 | LA {
Programming voltage transition time I tyLw 1 1 10 us |
| I trhL | 1 ] 1 | 10 | us |
| { ! | ! | |
|Programming delay [ tp 1 10 | 10 1100 I us |
| | | | ] ! |
[Programming pulse width I tp I 90 | 100 1110 [ us |
| | ! ! | | !
{Programm1ng duty cycle I D.C. | I 50 I 90 1 % |
| ! | | | |
[Output voltage | I I | T |
| Enable 3/ | Vgpg 110.5 | 10.5 11,0 | Vv !
: Disable 4/ { VopD % 4.5 = 5.0 } 5.5 l v |
{ﬁutput voltage enable current } Igpg  I--- I - { 10 { mA {
i
1/ Ta = 25°C.
2/ Address and chip enable shall not be left open for Vyy.
3/ Vgpg supply shall be capable of sourcing 10 mA.
[
4 Disable condition can be met with output open circuit.
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4.6 Programming procedure identification. The programming procedure to be. ]
utilized shall he identified by the manufacturer's circuit designator. The circuit
designtor is cross referenced in 6.6 herein with the manufacturer's symbol or FSCM

number.

4.7 Programming procedures for circuit A. The waveforms on figure 8a, the
programming characteristics of table I1VA, and the following procedures shall apply:

2. Connect the device in the electrical configuration for programming.

h. Address the PROM with the binary address of the selected word to be
programmed. Address inputs are TTL compatible.

«. lizable the chip by applying Viy to the EE] and EEZ inputs and Vy to
the CE3 and CE4 inputs. The CE inputs are TTL compatible.

. Disabie tha programming circuitry by applying Vgpp to the outputs of the PROM.
c. Raise Vep to Vpy as specified on the waveforms on figure 8a.

f. After a delay of tp, apply only one Vgpp pulse with duration of tp to the
output selected for programming. Note that the PROM is supplied with fuses
generating a high-level logic output. Programming a fuse will cause the output
tn go to a low-level logic in the verify mode.

g. Other bits in the same word may be programmed sequentially while the Vgc input
is at the Vpy level by applying Vgpp pulses to each output to be programmed
atlowing a delay of tp between pu?ses as shown on figure 8a.

h. Repeat 4.7b through 4.7g for all other bits to be programmed.

i. Lower Vpo to 4.5 volts foilowing a delay of tp from the last programming
pulse applied to an output.

i. Enable the chip by applying Vi to the EEI and EEQ inputs and Viy to the
&y and {E, irputs and verify the program.

k. For ¢lass S and B devices, if any bit does not verify as programmed, it shall be
considered a programminy reject. For class C devices, if any bit does not
verify as programmed, vepeat 4.7b through 4.77i one time only. Bits which fail
to pragram the second time shall be considered programming rejects.

4.4 Programming procedures for circuit B. The waveforms on figure 8b, the
programming characteristics of table 1VB, and the following procedures shall apply:

a. Connect the device in the electrical configuration for programming.
b. Raise Vg to 5.5 volts.

¢. Address the PROM with the binary address of the selected word to be
programmed. Address inputs are TTL compatible.

¢. Disable the chip by applying Viy to the TE; and TE, and ViL to the
CEy and CE4 inputs (device types 01 and 02} or Viy to the CE input
(device types 04 and 05). The CE input is TTL compatible.

2. Apply the Vpp pulse to the programming pin EFZ (device types 01 and 02)
or Tt (device types 04 and 05). 1In order to insure that the output
transistor is off before increasing the voltage on the output pin, the
programming pin‘'s voltage pulse shall precede the output pin's programming
pulse by Tp) and leave after the output pin's programming pulse hy Tpo
fsee figure 8b).

f. Apply only one Vgyr pulse with duration of tp to the output selected
for programming. +he outputs shall be programmed one output at a time,
since interral decoding circuitry is capable of sinking only one unit of
programming current at a time. Note that the PROM is supplied with fuses
generating a high-level logic output. Programming a fuse will cause the
output to go to a low-level logic in the verify mode.
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TABLE IVB. Programming characteristics for circuit B.

T Cimits 1/
[Min [Recom- TM
Imended

Characteristic Symbol Conditions Unit

|
[
Vee required during 15.4

programming

Veer

1
|
i
Rise time of programming |0.34
| pulse to data out or

programming pin

tTLH

f

|
—
[Programming voltage on
programming pin

Vpp 32.5

1
|
I
|
[
I
l
I
0.46{ V/us
|
|
I
!
|
l
I
|

|
|
I
{Qutput programming 25.5

voltage

VouTt

|

|

[

| h1p disabled,
= 5.5V

Programming pin pulse
width (CEp) 2/

tpp ns

!
|
—
Pulse width of
programming voltage

tp Chip disabled, 1 us
Veg = 5.5V

Required current limit of 240 mA
power supply feeding
programming pin and
output during

programming

<<

33 V, Voutr = 26 V,
5.5 ¥

ﬁ'U

I
|
|
I
|
I
|
I
|
I
I
I
|
|
!
!
I
!
!
I
I
tC
v
|
I
|
|
I
f
!
!
I
!
!
|
I
|

Required time delay Measured at 10% levels 70
between disabling
memory output and

|
i
|
|
|
|
|
|
|
|
|
| us
|

| application of output

|

|

I

|

]

|

i

|

]

!

|

|

!

Tp1

programming pulse

Required time delay Measured at 10% levels 100 ns
between removal of
programming pulse and

enabling memory output

Tp2

Output current during 11 12 mA

verification

1p enabled,
= 4.0V

IoLvl

<0

h
h1p enabTled,
= 7.0V

0.19 mA

ToLv?

<cﬁ

|Address input voltage 2.4

VIn

Vi 0.0

—)———

Maximum duty cycle during D.C.
automatic programming
of programming pin

and output pin

tp/te

—_——e—_——_-——_]—_—_— e —_—_ o ——————_{—— ] —— = —

—_— e e —_ e ——————_————— e —_— A —_— — e —— — A — e e e e
—_——————feo e e mp—r—— - —,r—_——-errnonheenhom-j——_——een e A———_—_—_——_—_———,er—_—_, e, —, e —— | — — —

|
|
!
I
I
!
|
I
[
|
|
T
I
|
|
I
!
|
|
I
|
|
I
|
!
I
I
I
|
|
|
[
|
T
!
I
|
|
|
I
I
!
I
I
!
|
I
I
I
[
I
|
I
!
|
!
|

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

17 Tp = 25 C.
Z/ CEy is the programming pin for device types 04 and 05.
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q. Other bits in the same word may be programmed sequentially by applying
v pulses ggreach output to be programmed.

h. Repeat 4.8c through 4.8g for all other bits to be programmed.

i. Enable the chip by applying Vi_ to the CEj and CEp and Vyy_to the
CEy and CE4 inputs (device types Ol and 0%) or Vi to the TE inputs
{dévice types 04 and 05) and verify the program. Verification may check
for a low output by requiring the device to sink 12 mA at Vg = 4.0 V
and 0.2 mA at Vee = 7.0 V at Tp = 25°C.

j. For class S and B devices, if any bit does not verify as programmed, it
shall be considered a programming reject. For class C devices, if any bit
does not verify as programmed, repeat 4.8c through 4.8i one time only.
Rite which fail to program the second time shall be considered programming
rejecis.

4.9 Programming procedures for circuit C. The waveforms on figure 8c, the
programming characieristics of table 1V(C, and the foilowing procedures shall apply:

4.9.1 Device types 01 and 02.

a. Connect the device in the electrical configuration for programming.

h. Terminate all device outputs with a 10-kQ resistor to Vgc. Apply CEy
- Vyy, CFp = Vi, CE3 = Viy, and CEgq = Viy.

o

Address tne PRUM with the binary address of the selected word to be
programmed. Raise Voo to Vegp-

d. After a tp delay (10 us), apply only one Vgyr pulse to the output to
be programmed. Program one output at a time.

e A;ter a tp delay (10 us), pulse CEj input to logic "0" for a duration
G to.

f. After a tp delay (10 us), remove the VgyT pulse from the programmed
output. Programming a fuse will cause the output to go to a high-level
Togic in the verify mode.

g. Other bits in the same word may be programmed sequentially while the Vg
input is at the Vpoep level by applying Vgyr pulses to each output to
be programmed allowing a delay of tp between pulses as shown on figure
8c.

h. Repeat 4.9.1c through 4.9.1g for all other bits to be programmed.

i. To verify programming after a tp (10_ps) delay, lower Voo to Vegy
and apply a logic "0" level to both tﬁl and f% inputs. The
programmed output should remain in the "1" state. Again, lower Vgp to
Veep end verify that the programmed output remains in the " stage.

j. For class S and B devices, if any bit does not verify as programmed, it
shall be considered a programming reject. For class C devices, if any bit
do2s not verify as programmed, repeat 4.9.1c through 4.9.1i one time
only. Bits which fail to program the second time shall be considered
programming rejects.

4.9.2 Device type 03.

a. Connect the device in the electrical configuration for programming.

h. Terminate all device outputs with a 10-k2 resistor to Vec. Apply TEy
ViL, CE2 = ¥y, and strobe = Vyy.

c¢. Address the PROM with the birary address of the selected word to be
praogrammed. Raise Vgg to Vegpe

50



MIL-M-38510/208C

TABLE IVC. Programming characteristics for circuit C.

I | | I Limits I |
| Characteristic |Symbol | Conditions TMin TRecom- [Max [Unit |
| | | | Imended | | f
| | | | [ | | |
|Programming voltage to |Vveepl/ lIggp = 375 75 mA, 18.5 | 8.75 19.0 | Vv |
} Ve i Itransient or steady state I } { : }
| I | | ! ] ] |
lVer1f1cat1on upper limit {VCCH % %5.3 } 5.5 ‘5 7 : v :
I I | | [ | BB T
iVerlflcat1on lower limit ‘VCCL ‘ %4.3 } 4.5 I4 7 I v ;
[ I T [ [ I | |
}Verlfy threshold tVS 2/ { ‘1.4 { 1.5 %1 .6 } v :
I [ | | | | | [
|Programming supply iIccp IVeep = 8.75 #.25 V 1300 | 1450 | mA
| current ! | ! | | | |
| | | | | | | !
| ! I | [ | I I
}. put voltage, high 1eve1‘ VIH { ‘2.4 } {5.5 ‘ ) }
[ | | | | | ! ]
[ I [ 1 | | | [
11 nput voltage, low level | Vyi | 1o | 0.4 }0.81 vV |
tho" | | | | | | !
1 | | | ! | | |
1 | | | T | | |
}Input current } Ty }VIH = 5.5V { ‘ = 50 ; uA }
] ] I I | I [ [
ilnput current } It ‘VIL = 0.4V l ; % 500} uhA {
i | | [ | I [ I
'"Cutput programming IVout 3/!IgyT = 200 £20 mA, | 16 1 17 | 18 | v
; voltage } }trans1ent or steady state l } { } {
: | i . [ | I [ |
|Qutput programming | Tour IVgut = 17 #1 V¥ {180 | 200 1220 | mA |
! current | | | | | ! [
! | | | | | | |
I ! . I 1 T
iProgramming voltage I tyen | | 10 | I 5C | us |
| transition time | | | | | | ]
! 1 | | | ] | |
— T I I T I [ !
ITE programming pulse I tp | 1300 | 400 1500 | us |
| width | | | | | | |
| | i | | | ! |
i | | I T [ [ I
!Pu]se sequence delay : tp } ! 10 { : { us }
i

1/ Bypass Vgoe to GND with a 0.01 uF capacitor to reduce voltage spikes.

2/ Vg is the sensing threshold of the PROM output volitage for a programmed bit. It
normally constitutes the reference voltage applied to a comparator circuit to
verify a successful fusing attempt.

3/ Care should be taken to insure the 17 *1 output voltage is maintained during the
entire fusing cycle. The recommended supply is a constant current source clamped
at the specified voltage limit.
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After a tp delay (10 us), apply to FEq (pin 13) a voltage source of
6.0 20.5 V, with 10 mA sourcing current capability.

After a tp delay (10 us), apply only one VgyT puise to the output to
be programmed. Program one output at a time.

After a tp deiay (10 us), raise FEp {(pin 11) from GND to +5.0 #0.5 V
for 1 ms, and return to GND.

After a tp delay (10 ups), remove the Vgoyt pulse from the programmed
cutput.

Programming a fuse will cause the output to go to a high level logic in
the werify mode. Other bits in the same word may be programmed
sequentially while the Vgp input is at the Vg level by applying

Yoyt pulses to each outpu% to be programmed a??owing a delay to tp
be%ween pulses as shown on figure 8c.

Repeat 4.9.7c through 4.9.2nh for all other bits to be programmed.

Tog verify programming after a tp (10 us) delay, return FEj to GND.
Raise VCX to Vepy. The programmed output should remain in the high
state. gain Tower Vee to Veep and verify that the programmed output
remains in the high state.

For ¢lass S and B devices, if any bit does not verify as programmed, it
shali be considered a programming reject. For class C devices, if any bit
does not verify as programmed, repeat 4.9.2c through 4.9.27 one time

only. Bits which fail to program the second time shall be considered
programming rejfects.

4,10 Programming procedures for circuit D. The waveforms on figure 8d, the

programming characteristics of tabTe IVD, and the following procedures shall apply:

a.

b.

fornect the device in the electrical configuration for programming.

Addresc the PROM with the binary address of the selected word to be
programned. Address inputs are TTL compatible.

Disable the chip by applying Viy to the TEy and CEp inputs and Vg*
to the CE3 and CE4 inputs. The chip enable input is TTL compatible.

After a delay of tp, apply only one Voyr pulse with a duration of tp

to the output selected for programming. The other outputs may be left
open or tied to Vgu. The outputs shall be programmed one output at a
time. Note that the PROM is supplied with fuses generating a high-Tevel
logic output. FPFrogramming a fuse will cause the output to go to a
lTow-level logic in the verify mode.

Other bits in the same word may be programmed sequentially by applying
VguT pulses to each output to be programmed.

Repeat 4.10b through 4.10e for all other bits to be programmed.

Enable the chip by applying Vy_ to the TEy and TE, inputs and Vyy
to the CE3 and €4 inputs and verify the program.

For class S and B devices, if any bit does not verify as programmed, it
shall be considered a programming reject. For class C devices, if any bit
does not verify as programmed, repeat 4.10b through 4.10g one time only:
Bits which fail to program the second time shall be considered programming
rejects.



MIL-M-38510/208C

disabling memory output
and application of
output programming
pulse

TABLE IVD. Programming characteristics for circuit D.

[ I [ | Cimits | |
| I | | | 1
| Characteristic |Symbol | Conditions 1/ [Min TRecom- [Max JUnit |
| ! | - ! Imended | ! |
| | | | | | | I
[ ] [ f | [ T [
IVee required during I veep | 14.7561 5.0 |5.25] V |
| “programming | | ! [ | | |
| | | | | | | |
[ | [ | I I I ]
,Verification Vee read { Veel {Programming read verify {4.2 } 4.4 {5.0 { v {
T | [ | | I T |
|Input voltage, high levell Viy |Do not leave inputs open ‘2.4 l 5.0 =5.0 : v :
l " 1“ I |

! I | | | | | |
| I ] T [ [ I T
:InPut voltage, low level = Vi %Do not leave inputs open 1 0 { 0 IO.4 ‘ v ‘

IOlI

| | | ! | | | |
I I | I | T I |
|Output programming I Yoyt [IApplied to output to be 1 20 1 20.5 1| 211 Vv |
| voltage ! |programmed | ! | | |
! [ | ! | | | !
| | I T | [ I
[Output programming | Tgyr [IIf pulse generator is used,| ! {100 | mA |
| current | Iset current limit to the ! I I | |
[ | Imaximum value | ! I | !
| | | | | | | |
I [ 1 | | | I 1
|Programming voltage [tTLH | [0.5 1 1.0 13.0 | us |
| transition time | | ! | I | I
! | | | | | [ |
| [ | | | | T I
{Programming pulse width } tp l I 50 ; 100 {180 } us ;
I I I I T I T [
[Programming duty cycle I D.C. [IMaximum duty cycle to ! | 20 1 20 | % |
! | Imaintain Tp <85°C | I [ ! !
| | ! | | | | |
[ [ | I | I I |
}Required delay between } tp : : 30 } { : ns

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

1/ Tp = 25°C (recommended); Tp = 85°C (maximum).
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4.11 Programming procedures for circuit F. The waveforms on figure 8b, the

programming characteristics of tablTe IVE, and the following procedures shall apply:

a.

b.

(-]

Connect the device in the electrical configuration for programming.
Raise Vge to 5.5 volts.

Address the PROM with the binary address of the selected word to be
programmed. Address inputs are TTL compatible.

Disahle the chip by applying Viy to the CTE inputs and Vy_ to the CE
inputs. The chip enable inputs are TTL compatible.

Apply the Vpp pulse to the programming pin TEp. In order to insure

that the output transistor is off before increasing voltage on the output
pin, the programming pin's voltage pulse shall precede the output pin's
programming pulse by Tpp and leave after the programming pin's
programming pulse by Tpp (see figure 8b).

Apply only one V0U¥ pulse with duration of tp to the output selected

for programming. he outputs shall be programmed one output at a time,
since internal decoding circuitry is capable of sinking only one unit of
programming current at a time. Note that the PROM is supplied with fuses
generating a high-level logic output. Programming a fuse will cause the
output to go to a low-level logic in the verify mode.

Other bits in the same word may be programmed sequentially by applying
VouT pulses to each output to be programmed.

Repeat 4.11c through 4.11g for all other bits to be programmed.

tnable the chip by applying Vi to the TE inputs and Viy to the CE
inputs, and verify the program. Verification may check for a low output
by requiring the device to sink 12 mA at V¢g = 4.0V and 0.2 mA at Vg

= 7.0 Vat Tp = 25 C.

For class S and B devices, if any bit does not verify as programmed, it
shall be considered a programming reject. For class C devices, if any bit
does #ot verify as programmed, repeat 4.11c through 4.117 one time only.
Bits which fail to program the second time shall be considered programming
rejects.
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TABLE IVE. Programming characteristics for circuit F.
T I T | Cimits 1/ | T
| Characteristic {Symbol | Conditions [MTn TRecom- [Max [Unit |
| | i | Imended ! | |
T I I T | | | T
|Vee required during | Veep | 15.4 | 5.5 15.6 | V i
| programming | | | | | | |
| | | | | | | |
T 1 [ | | I T I
|Rise time of programming | ty g | 10.34] 0.40 10.46| V/usl|
| pulse to data out or | | | | | f |
| programming pin | | | | | | |
| | | | | | | |
T | ! T 1 | | I
|Programming voltage on | vpp | |32.50 33 133.51 v |
| programming pin ! | | | | | !
! | | | | | | [
T | i | T T | I
|Output programming I Vour | 125.51 26 126.5] Vv |
| voltage ! ! ] | | | |
| | | ! | | | !
I T | T I I I I
{Programming pin pulse | tpp IChip disabled, | ] 100 1180 | ns
} width (CE) } {VCC = 5.5%Y } : ‘ : }
T 1 ] | ! | i i
|Puise width of I tp {Chip disabled, 1 | | 40 | us
{ programming voltage } IVCC = 5.5V ! } !
| ! | | | |
|Required current Timit | I [Vpp = 33 V, Vgyt = 26 V, 1240 | | | mA |
| of power supply feedingl IVee = 5.5V | ! | ! |
| programming pin and | | | | | | |
| output during [ | | | | | |
| programming | | | | | | !
| | | | | | | |
T ! 1 T T T T T
Reauired time delay I Tp1 I|Measured at 10% levels | 70 | 80 1 90 ! us
| between disabling [ | | ! | | |
| memory output and | | | | | | |
| application of output | | | | | | |
| programming pulse | | | | i | |
| | | | | | | |
T ] T | | | | |
IRequired time delay I Tp2 IMeasured at 10% levels i100 | | | ns
| between removal of | | | | | | |
| programming pulse and | | | | | | |
| enabling memory output | | | | | | |
| | | | | 1 | |
| | | | 1 | ] |
{Output current during | IgLyy lChip enabled, | 11 1| 12 [ 13 mA |
! verification } {VCC = 4.0V | | : | |
| | | |
! T"TgLyz TChip enabTed, [0.13T 0.2 T10.21T mA T
| I {Veg = 7.0V | | | | |
{ { | | | | | |
T [ [ | 1 | ] T
!Address input voltage { Viy | }2.4 : 5.0 15.5 } v :
} } ViL l[0.0 lT 0.4 0.8 || v {
T | | | | |
{Maximum duty cycle during! D.C. tp/te | | 25 1 % |
f | | | !
! | { | ! I
! | | | | |
! ! | | | |

automatic programming
of programming pin
and output pin
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4.12 Programming procedure for circuit G. The programming characteristics on
table IV G and the FoTTowing procedures shall be used for programming:

a. Connect the device in the electrical configuration for programming. The
waveforms on figure 8G and the programming characteristics of table IVG
shall apply to these procedures.

b. Select the desired word by applying high or low levels to the appropriate
address inputs. Disable the device by applying a high level to one or
more 'active low' chip Enable inputs. NOTE: Address and enable inputs
must be driven with TTL logic levels during programming and verification.

¢. lIncrease Voo from nominal to Veep {10.5 #0.5 V) with a slew rate limit
of Ipp (1.8 to 10.0 v/us). Since Voo is the source of the current
required to program the fuse as we]q'as the I for the device at the
programming voltage, it must be capable of supplying 750 mA at 11.0 volts.

d. Select the output where a logical high is desired by raising that output
voltage to Vgp (10.5 #0.5 V). Limit the slew rate to I (1.0 to 10.0
v/us). This voltage change may occur simultaneously wi%ﬁ the Vee
increase to Vgeep, but must not precede it. It is critical that only one
output at a time be programmed since the internal circuits can only supply
programming current to one bit at a tinme. Outputs not being programmed
must be left open or connected to a high impedance source of 20 kiliohms
minimum (remember that the outputs of the device are disabled at this
time).

e. Enabie the device by taking the chip Enable(s) to a Tow level. This is
done with a pulse PWE for 10 us. The 10 us duration refers to the time
that the circuit (device) is enabled. Normal input levels are used and
rise and fall times are not critical.

f. Verify that the bit has been programmed by first removing the programming
voltage from the output and then reducing Vgc to 5.0 (¥0.25 V). The
device must be Enabled to sense the state of the outputs. During
verification, the lToading of the output must be within specified Igy and
Igy Timits.

g. If the device is not to be tested for Vgy over the entire operating
range subsequent to programming, the verification of Step f. is to be
performed at a Ve level of 4.0 volts {x0.2 V). Vgy, during the 4
volt verification, must be at least 2.0 volts. The 4 volt V¢
verification assures minimum Vgy levels over the entire opera%ing range.

h. Repeat steps 4.12b thru 4.12f for each bit to be programmed to a high
Jevel. If the procedure is performed on an automatic programmer, the duty
cycle of Vep at the programming voltage must be limited to a maximum of
2% percent. This is necessary to minimize device junction temperatures.
After all selected bits are programmed, the entire contents of the memory
should he verified.

i. For class S and B devices, if any bit does not verify as programmed it
shall be considered a programming reject. For class C devices, if any bit
does not verify as programmed, repeat 4.12b through 4,.12f, one time only.
Bits which fail to program the second time shall be considered programming
rejects.

5. PACKAGING

5.1 Packaging reguirements. The requirements for pacﬁaging shall be in accordance
with MIC-M-38510-
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TABLE IVG. Programming characteristics for circuit 6.

[ I [ T Cimits 17/ | [
| Characteristic [Symbol | Conditions TMin TRecom- [Max [Unit |
| | | | Imended | | |
T T [ I [ [ I I
IRequired Vg¢ for Iveep | l10.01 10.5 |11.0f v |
[programming I | | | | | !
| [ | | | | | |
{ [ I [ | I I |
EICC during programming {ICCP {VCC =11V l ‘ ‘750 I mA {
i | I [ | | [ I
|IRequired output voltage 1Vgp | 110.01 10.5 l11.01 V |
| for programming | | ! ! | | |
| I | | | | ! |
T I | f | I I |
[Output current while I1gp [Voyr = 11 V [ | { 20 | mA |
Iprogramming | | | | | | ]
| [ | ! | | [ [
| | [ | [ | T |
|[Rate of voltage change I TRR | I 1.0] 110.01V/us |
lof Voc or output f ! | ! | | |
| | | f ! | | |
[ I | | 1 I ! I
IProgramming pulse width | PWE | 9 | 10 [ 11 | us |
| (Enabled) | | | | | | |
| | | | | | | |
[ I [ [ [ I [ I
IRquired Vg for IVeey | 13.8 | 4.0 | 4,21 V
Iverification | | | | ! | |
| | | | | I | |
I [ [ | T [ T T
IMaximum duty cycle for IMDC | | | 25 | 25 | % |
Vee at Vegp I l | | | ! |
| { | i |
T | ] | ! ! [ |
}Address set-up time } t } ‘100 : l } ns ;
| | Bl [ | ! | I
Ivccp set-up time I to ; 2/ { 5 } { } us {
! | ] ] | | | !
|Veep hold time | tg ! 1100 | | I ns |
| | 1 | | | | |
] | | I | | [ |
}Vop set-up time ; t3 } {100 { { : ns ;
I I | 1 [ I ] T
| tg | {100 | i | ns |
! | | ! | | |

}Vop hold time

1/ Tp = 25°C.

2/ Vecp set-up time may be greater than O if Veep rised at the same rate or faster
than Vgp.
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6. NOTES

6.1 Notes. The notes specified in MIL-M-38510 are applicable to this specification.

6.2 Intended use. Microcircuits conforming to this specification are intended for

original equipment design applications and Togistic support of existing equipment.

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

a. Complete part number (see 1.2).

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

¢. 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 faiilure analysis (including required test condition of
method 5003 of MIL-STD-883), corrective action, and reporting of results,
if applicabie.

f. Requirements for product assurance options.

g. Requirements for special carriers, lead lengths, or lead forming, if
applicable. lUnless otherwise specified, these requirements will not apply
te direct purchase by or direct shipment to the Government.

h. Requirements for programming the device, including processing option.

i. Requirements for "JAN" marking.

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

GND - - . e e e = e o - o Electrical ground (common terminall).,

[ S T Current flowing into an input terminal.
VIg -« = = = = = = = = - = - Input clamp voltage.

VIN -~ - - - - = - = .- Voltage level at an input terminal.

6.5 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.
Unless otherwise specified, microcircuits acquired for Government logistic support
will be acquired to device class B (see 1.2.2) and lead finish C (see 3.3). Longer
length leads and lecad 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.

6.6 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not nave 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.
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6.7 Changes from previous issue.
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Generic-industry
type/manufacturer

7640 /Harris Corporation
5340-1/Monolithic Memories, Inc.
825140/Signetics Corporation
93438/Fairchild Corporation
545475/National Semiconductor
7641 /Harris Corporation
5341-1/Monolithic Memories, Inc.
825141/Signetics Corporation
93448/Fairchild Corporation
545474 /National Semiconductor
825115/Signetics Corporation
5348-1/Monolithic Memories, Inc.
545473 /National Semiconductor
5349-1/Monolithic Memories, Inc.
29621/Raytheon Company

545472 /National Semiconductor

identify changes with respect to the prev

changes.

Custodians:
Army - ER
Navy - EC
Air Force -

Review activities:
Army - AR, MI
Navy - 0S, SH

19, 85, 99

Air Force -
DLA - ES
User activities:
Army - SM
Navy - AS, CG, MC
Agent:
DLA - ES

Circuit
designator

Fusible
1ink

Symbol/
FSCM no.

OMEOPOOTOIPBEPODOOI >

NiCr
NiCr
NiCr
NiCr
TiW

NiCr
NiCr
NiCr
NiCr
TiW

NiCr
NiCr
TiW

NiCr
NiCr
TiW

CDWO0/34371
CECD/50364
CDhKB/18324
CFJ/07263

ccxp/27014

CRP/07933

Asterisks are not used in this revision to
jous issue due to the extensiveness of the

Preparing activity:
Air Force - 17

{Project 5962-0528)



