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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, 8192-BIT SCHOTTXY,
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 empioy thin film nichrome (NiCr) resistors, zapped vertical emitter, tungsten (W),
titanium-tungsten (Ti{), or platinum silicide as the fusible 1ink or programming element, Two product
assurance classes and a choice of case outlines and lead finishes are provided for each type and are
reflected in the part number. A special test requirement is 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 4.2d).

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

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

Device type Circuit Access times (ns)

a1 2048 word/4 bits per word PROM with uncommitted 125
collector

02, 08, 10 - 2048 word/4 bits per word PROM with active pullup 125, 90, 55
and a third high-impedance state output

03 1024 word/8 bits per word PROM with uncommitted 90
collector

04, 09 1024 word/8 bits per word PROM with active pullup i 90, 55
and a third nigh-impedance state output

05 1024 word/8 bits per word PROM with active pullup 90
and a third high-impedance state output

06 1024 word/8 bits per word PROM with uncommitted 30
collector

1.2.2 Device class. The device class shall be the product assurance level as defined in
MIL-M-33510.

1.2.3 Case outlines. The case outlines 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
K F-6 (24-1ead, 3/8" x 5/3") flat package
v D-6 (18-lead, 1/4" x 15/15") dual-in-line package
X See figure 1 (18-lead, 3/8" x 3/8") flat package

1.3 Absolute maximum ratings.

Supply voltage range - - - = = - = - = = = = = - - = -0.5V to +7.0V
Input voltage range- - - - = = = = = = = = = = - - - -1.5 v at -10 mA +*5.5 ¥
Storaje temperature range- - - - - - - = - - - - - - -65 C to +150°C

|3enaficial comments (recommendations, additions, deletions] and any pertinent|
|data which may be of use in improving this document should be addressed to: |
|Rome Air Development Center (RBE-2), Griffiss AFB, NY 13441, by using tne |
{self-addressed Standardization Document Improvement Proposal (DD Form 1426) |
{appearing at the end of this document or by letter. |

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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Lead temperature {soldering, 10 seconds) - - - - - - +300 C
Thermal resistance, junction-to-case (Oj¢) 1/- - - - 2/
Output voltage - - - = = = = = = = = = = = = = =~ = = -0.5 V to *V¢¢
Output sink current- - = = = = = = = = - = = = = - - 100 mA
Maximum power dissipation (Pp) 3/:

device types Ol, 02, 08, and 10- - - - = - - - - - 950 mW

Device types 03, 04, 05, 06, and 09- - - - - - - - .14
Maximum junction temperature (Tg)- - - = - = - - - - +175°C

1.4 Recommended operating conditions.

Supply voltage - = = = = = = = = = = = = = = = = = = 4 minimum to 5.5 V maximum
Minimum high-level input voltage (Viy)} - - - - - - - 2.
Maximum low-level input voltage (Vi )- - - - - - - - 0

Normalized fanout (each output):

O u;m
- -

Device types 01, 02, 08, and 10- - - - - - - = - - 12 mA 4/
Device types 03, 04, 05, 06, and 09- - - - - - - - 8 mA 1/ .
Case operating temperature range (Tg)- - - - - - - - -55°C to *125°C

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specification and standard. The following specification and standard form a part of this
specification to the extent specified herein. Unless otherwise specified, the issues of these
documents shall be those 1isted in the issue of the Department of Defense Index of Specifications and
Standards and supplement thereto, cited in the solicitation.

SPECIFICATION
MILITARY
MIL-M-33510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-383 _  Test Methods and Procedures for Microelectronics.

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

2.2 Order of precedence. In the event of a conflict between the text of this specification and the
references cited herein lexcept for associated detail specifications, specification sheets or MS
standards), the text of this specification shall take precedence. Nothing in this specification,

however, shall supersede applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

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

3.2 Design, construction, and physical dimensions. The design, construction, and physical
dimensions shall be as specified in WIL-M-33510 and herein.

T/ Heat sinking is recommended to reduce the junction gemperature.

2/ Case outlines J and V - - - = = = = = = = - -~ 40_C/W maximum
Case outline K- = = = = = = = = = = =« = = = = 60°C/N maximum
Case outline X- = = = = = = = = = = = = = = = 35 C/W maximum

3/ Must withstand the added Pp due to short-circuit test (e.g., Igs).
§/ 16 mA for circuits B, D, and F devices.
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3.2.1 Terminal connections. The terminal connections shall be as specified on figure 2.

3.2.2 Truth tables.

3.2.2.1 Unprogrammed devices. The truth tables for unprogrammed devices for contracts involving no
altered item drawing shall be as specified on figure 3. 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 Functional block diagrams. The functional block diagrams 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
(see 6.5).

3.4 Electrical performance characteristics. Unless otherwise specified, the electrical performance
characteristics of table I apply over the tull recormended case operating temperature range.

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

3.7 Processing options. Since the PROM is an ynprogrammed memory 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 ge?énea ThT.2.7.1 and tables Il and [I1I. 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 requirements
and quaiity 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—385I8 ang 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 ali devices prior to qualification and quality conformance inspection. The following
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), using the circuits shown on figure 5 or equivalent.
(1) Test condition D or E.
(2) Tp = *125°C minimum.

c. The percent defective allowable (PDA) shall be as specified in MIL-M-38510.
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Electrical performance characteristics.

TABLE I.
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TABLE I. Electrical performance characteristics - Continued.

T ! | | I | |
| Test | Symbol | Conditions 1/ |Device | Limits | |
| | I - | type T™in Tax Tunit |
l | | l [ I l
T | [ ! I I T i
|Propagation delay time, ltpyry |Vee = 4.5 V and 5.5V, | 08 | | 90| ns

[ high-to-1ow level logic, | [C = 30 pF 01,02 | 125 |

| address to output [ I{see figure 8) 103,08, | T30 |

| ! | 105,06 | | I l
| I I 109,101 755 | |
I ] | | | { | 1
|Propagation delay time, {tpLHr ! | 08 | | 90 | ns

| low-to-high level logic, ! | (01,07 1 125 T J
| address to output | | 193,04, T 790 T |
| | | 105,06 | | ] |
| | | 109,10 | 55 | |
| | ] | | | ] |
|Propagation delay time, ltpuLz | | 08 | | 50 | ns |
| high-to-low level logic, | [ 101,02 1 A0} |
| enable to output | ] 103,04, 1 T 50 | |
| | | 105,06 | | | |
| l | 109,101 730 | [
I | I | | | i |
|Propagation delay time, ItpLuz | | 08 | {50 | ns |
| low-to-high level logic, [ | (01,02 T T60_ | |
| enabie to output | ! 103,04, 1 T 50 |

| ! [ 105,06 1 | | l
| l | 109,101 30| |

|
| (method 5004)

1/ Complete terminal conditions shall be as specified in table III.
7/ IgL = 16 mA for circuits B, D, and F devices.
3/ 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.
| TSubgroups (see table [II)
| | v 2/ 3
| MIL-STD-883 test requirements !
| [~ Class S | Class 3
] | devices | devices
T |
Interim electrical parameters 1 | 1
|
|

f
|
|
|
|

| i
| !
| |
T i |
|IFinal electrical tests (method 5004) 11*,2,3,7*%,8]1%,2,3,7%,8 |
| for unprogrammed devices |
[ T I I
{Final electrical tests (method 5004) [1*,2,3,7*, [1*,2,3,7%,8,9]
} for programmed devices {8,9,10,11 | |
| | |
|Group A electrical tests 11,2,3,7,8, | 1,2,3,7,8, |
| (method 5005) | 9,10,11 | 9,10,11 |
T [ | i
|Group B electrical tests 11,2,3,7,8, | N/A |
| {method 5005, subgroup 5) | 9,10,11 |
T | \ 1
|Group C end-point electrical tests | N/A 1 1,2,3,7,8 |
| (method 5005) | | l
I | | i
Group D end-point electrical tests :1,2,3,7,8 } 1,2,3,7,8 {

!
| (method 5005)

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

Z/ Any or all subgroups
3/ Subgroups 7 and 8 sha

may be combined when using high-speed testers.
11 consist of verifying the pattern specified.



MIL-M-38510/209D

d. The freeze-out 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 the final electrical tests, all devices having nichrome or
platinum silicide as the fusing link (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 at +125°C for 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 pe
completed within 96 hours after the freeze-out test. The freeze-out test shall be conducted
as follows:

Step 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 test.

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

Step 3. With the cycled bias maintained, allow T to go to room temperature (by removal
from the cold chamber or termination of ?orced cooling but with no forced heating)
and retain for a minimum of 19 hours subsequent to the completion of the 5-hour
cold soak. T 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 fusible links and remove all failed devices from the
Jot. Count them as screening rejects subject to the PDA requirements of 4.2c.

e. 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 II herein.
Class S devices processed by the 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-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). Qualification data for subgroups 7
through 11 shall be attributes only.

4.3.1 Qualification extension. When authorized by the qualifying activity, for qualification
inspection, 1T a manutacturer qualifies one device type which is manufactured identically (i.e., same
die, process, and package) to other device types on this specification, then the other device types
may be part [ qualified by conducting only group A electrical tests and submitting data in acrordance
with MIL-M-38510, appendix D (i.e., groups B, C, and D tests are not required).

4.4 Quality conformance inspection. Quality conformance inspection shall be in accordance with
MIL-M-38510, and as specified herein. Inspections to be performed shall be those specified in method
5005 of MIL-STD-883 and herein for groups A, B, 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 5005 of
MIL-STD-883 and as foilows:

a. Electrical test requirements shall be as specified in table II 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 programiing (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 shail 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.
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4.4,2 Group B inspection. Group B inspection shall be in accordance with table Il of method 5005
of MIL-STD-883 and as follows:

a. For qualification inspection, at least 50 percent of the sample selected for testing in
subgroup 5 shall be programmed (see 3.2.2). For quality conformance inspection, the
programmability sample ?see 4,4,1c) shall be included in the subgroup 5 tests.

b. Steady-state 1ife tests 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 5 or
equivalent shall be used.

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

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

b. Steady-state life tests (method 1005 of MIL-STD-883, test condition 0 or E), using the
circuits shown on figure 5 or equivalent.

(1) Tp = +125°C minimum.

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

c. For qualification inspection, at least 50 percent of the sample selected for testing in
subgroup 1 shall be pro?rammed (see 3.2.2). For quality conformance inspection, the
programmabiiity sample (see 4.4.1c) shall be included in the subgroup 1 tests.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV of method 5005
of MIL-STD-883. End-point electrical tests shall be as specified in table II herein.

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

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

4.6 Programming procedures identification. The programming procedures to be utilized shall be
jdentified by the manufacturer's circuit designator. The circuit designator is cross-referenced in
6.6 herein with the manufacturer's symbol or CAGE number.

Text continues on page 48.
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K
SYMBOL INCHES MILLIMETERS NOTES 52.} —-H- s,
MIN | MAX [ MIN MAX I w BRI ¥ ) Ai_
1= 18 1T
A .045 |.085 |1.14 | 2.16 T {3 16— ’
b 015 1.020 | .38 | .51 5 P — N | 8 fm————— {e
C .003 [.006 | .08 .15 5 D :—_—_::2 :433______1
D .340 ].380 [8.64 | 9.65 e R ————
T w06 N —
E; .400 70.37 3 = = - 2 ___ ¥
_E .260 |.290 |6.60 | 7.37 \a ‘-b
___FB .025 .63
e .050 BSC 1.27 BSC 4,6 £
K 008 [.015 | .20 [ .38 9 i
L .250 1.330 [6.35 | 8.38 ,
Q L0710 1.040 [ .25 | 1.02 2 -
S| .005 13 7.8 ‘—A € ’.]
s, | .004 .10 10 " 1 Fe
a 30° | 90° | 30° | 90° - L d T
] ol
fe— | — EZ E3
NOTES:
1. Index area: A tab (dim. K) is used to identify pin one.
2. Dimension Q shall be measured at the point of exit of the lead from the body.
3. This dimension allows for off-center 1id, meniscus and glass overrun.
4. The basic pin spacing is .050 (1.27 mm) between centeriines. Each pin centerline
shall be located within £.005 (0.13 mm) of its exact longitudinal position relative to
pins 1 and 18.
5. A1l leads-increase may limit by .003 (0.08 mm) measured at the center of the flat,
when finish A is applied.
6. Sixteen spaces.
7. Applies to all four corners (leads no. 2, 8, 11, and 17).
8. Dimension Sl may be .000 (0.00 mm) if leads are brazed to the metallized ceramic body
(see appendix C of MIL-M-38510).
9. Optional, see note 1. If pin one identification mark is used in addition to this tab
the minimum 1imit of dimension K does not apply.
10. Applies to leads no. 1, 9, 10, and 18.

FIGURE 1. Case outline X (18-lead, .375 inch X .375 inch).
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Device types 01, 02, 08 and 10 Device types 03, 04 and 09

Case V Cases J and K

e [1] 18] Vec A7 0] 24] Vec
A5 [Z , E Az Ag E E Ag
3] 5] % s ] 2] *
As (4] 15] Ag Aq [4] 21] CE
a0 [5] E 0 Az E 20| CE2
Ayl s 13] 02 Az E E CEg3
wlE @ WE @
allo) E 11| O4 Ao [_T_ 17| Os
No [9] 0] CE, o 9 16] 07
oz [10] 15] Og
o3 [11] 14] 05
oND [12] _|_§] O4

Device types 05 and 06

Cases J and K

Az [I E Vee

he 2] 23] "8 Device types 01, 02 and 08
As E E Ag Case X

Ag [z 21] N/C

— A vce
Az | 5] 20| CE ls I
As | 5 [ 19 N/C | 18
AS —]2 17 b——a7
Ay [7_—_ E N/C 2;———3 |g—-———:g
Ag | 8 17} Os A0 —]5 14 —01
2!2-—-—-6 |3 }— 02
0 ) 6 O7 —_—t7 12}—03
! | alo—s I F—o04
Oz |10 15] Og 10

9
O3 E E Os GINED c_|'x

| emasnam|
GND |12 13| Og

FIGURE 2. Terminal connections.
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Device types 01, 02, 08 and 10 (see notes 1, 2 and 3)

Enable Address Data
W2;d CE] A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 AO O1 02 O3 O4
NA L X XX [ x [ X Ix jx §x (X | X [X See note 5
NA ] R X x| x [x |x |x |x [x [x [x [x Joc|oc]oc foc
Device types 03, 04 and 09 (see notes 1, 2, 3 and 4)
Enable Address Data
ngd CE] CE2 CE3 CE4 A A8 A7 A6 A5 A4 A3 A2 A] A O1 O2 03 O4 5 06 O7 O8
NA L L H Hol X [X [X X [ X | X [ X |X |[X|X See note 5
NA L H H H o [X | X [ X (X (X [ X | X | X |X X gcjocloc|oc|oc)ocioC|oc
NA H L H H | X X X | X [ X jX ¢X | X | X |X gcjoc |ocjoc|oc|oc|ocCioc
NA H H L HoPx (X [ x [ x [ X | X [ X | X |X [ X 0C}0C|0Cj0CIOC|0NC,;0C0C
NA H H L Lo x (x| x [x [ X | X X {X |X[X pclocioclac|oc|nc|noCiac
Device types 05 and 06 (see notes 1, 2 and 3)
Enable Address Data
Wword —
no.| CE A9 A8 A7 A6 A5 A4 A3 A2 A1 A0 01 02 O3 04 05 O6 07 08
NA L X X X X X X X X X X See note 5
NA H X X X X X X X X X X 0C {0OC |0OC |OC {0OC |0C |OC |OC
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. Program readout can only be accomplished with both enable inputs at Tow
Tevel.
5. The outputs for an unprogrammed device shall be hi?h for circuits, A, B
(device types 03 and 04), and F, and shall pe low for circuits 8 {device

types 01, 02, and 08), C, D, £ and G.

FIGURE 3.

Truth tables (unprogrammed).

10
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Device types 01, 02 and 08 (Circuit B)

Device types 01 and 02 (Circuit A)

Device type 02 (Circuit F)

Device types 03 and 04 (Circuit E)

v 63
Ag >—o .
[
Ag >— *
L]
|OF 64 | o
Aps | ROW ¢
L ]
DECODER | 8192 BIT
Ag>— | ¢ MEMORY
. ARRAY
L]
Ag> :
L
Ag>—| ¢
[ [ ] L] e o ® L ] [ ] L] L] [ ] [ ]
A
3 >— .
. i28 TRANSMISSION GATES
1 OF 32 | , 0O 313 03 03 0
A -y
2>— COLUMN
DECODER
Ay oo
Ao >—r
- L
|
|
| /
I 0, o 0, 0,
[
/L f
I
A10 |
CHIP
CE> - —[ENABLEL- — — . — — — _ - — '
E> LOGIC

FIGURE 4. Functional block diagrams.
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Device types 03 and 04

ouUTPUT
BUFFERS

> 07

Circuit A
63
Ag >—o .
L]
A L ]
5 S i
| OF 64 °
Ag>—— ROW *
[ ]
DECODER |
A . 8192 BIT
7> . MEMORY
ARRAY
L ]
Ag >— : NOTE. PHYSICAL BIT POSITION
N FOIL COLUMNS ARE AS FOLLOWS!
O|,O3,05, 07 —=0—1I5
L
Ag>—rol 05,04, Og, Og —= 15, O—=14
0
* L ] L] L ) L] L] L J L L] [ 4 [ ]
A3 > .
L ]
| OF I6 : 128 TRANSMISSION GATES
Ass COLUMN ]
DECODER
Al D
(a)l
Ao
>
CEp. CHIP
ENABLE BUFFER
CEz~, LOGIC OUTPUT F S
CEg>
FIGURE 4., Functional block diagrams - Continued.
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A5
A4
A3
A2
Al

AQ

A6
A7
A8
A9

CceE2
CE3
CEs

MIL-M-38510/209D

Device types 01 and 02

Circuit G

A9 —
22: 8192-BIT ARRAY
Ae__'a 128 X 64
2
AS — MEMORY MATRIX
A4 —
A3 —
DECODERU U U U
AlO - - -
" O C|LCjLD|L
Al 6 |16 (16 (16
AC IMUXL_ [MUX | [MUX{__ IMu
. 1 [ [ [
CEl — |>{BUF—BUFBUFL_IBUF
ENABLE | | ] T
BUFFER @4 Q@3 @2 Q!
Device types 03 and 04
Circuit G

‘_‘_|_ 8192 - BIT ARRAY
éa[ 64x128
- MEMORY MATRIX

ecooerl) U U U U U Y

C S Bl e O B
16l |16 |16 — 16|16 |16 _|I6 16
Muxf— |Mux = [ Mux|— [Mux]— {MUX/— {MUX |~ [Muxj— [Mux
[ [ I I { | | [

—

:: > - - - — — - -

— sur| |sur| |Bur| |Buf| |BuUF| |BUF!| |BUF| |BUF
ENABLE | T l l T | T l
GATE Q8 Q7 Q6 Q5 Q4 Q3 92 Ql

FIGURE 4. Functional block diagrams - Continued.
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Device type 04

Circuit F
AQD__
A l I—— LLRVAL) W, n
A8 X 10 X 64 | |6 x 64 16 x 64
7 (3—1ADDRESS 7 DECODE 7~ ARRAY - ARRAY
Ag[}—{BUFFERS I'64
A5
A4—
116 118
A
A3O—
A20] ree b vie | . 18
A BUFFERS
o—
P — - — - —
CEIC3-1 0
CEZE] e L X
CEz ¢ d
CEy o
FIGURE 4. Functional block diagrams - Continued.
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Device types 01, 02, 08 and 10

O 5,0V MINIMUM

R
Vee
0y
QW o—m{ ag 02
Q o—m— Ay
Q2 o0—ru— Az O3
Q3 0——— Az
U o] a4 Oq
Q5 o Ag
Q% o—— Ag
Q7 o Az
9 o— 4q
Q9 o——1 Ag
Q0 O———— Ao GND —_-:L
QU1 o—q ¢E, =

NOTES:

1. R = 3600 +5%. A1l outputs shall have separate identical loads.

2. A1l pulse generators have the following characteristics: VIL = -1.5 V min to 0.8 V max;
VIH = 2.0V min to 5.5V max; 50% +15% duty cycle and frequencies as specified in
note 4.

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

4.

Input frequencies are as follows:

FIGURE 5.

Input Frequency *50%
Qo Fg = 100 kHz min
Ql Fi1 = 1/2 FO
QZ FZ = 1/2 Fl
03 F3 = 1/2 Fz
Qs Fa =1/2 F3
Qg Fe = 1/2 Fg
Q7 Fy = 1/2 Fé
Qs Fg = 1/2 Fy
Qg Fg =1/2 Fg
Q11 Fi1 = 1/2 Fyp

18

Burn-in and steady-state life test circuit.
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Device types 03, 04 and 09

OS50V MINIMUM

5.0V O 4 ¢
MINIMUM
R SR R

NOTES:

1.
2.

GND

BN

Ag bo—0 Qq
Ag lee— 0 Qg

Qg

——0 Q
EE,__T 10

=

A1l outputs shall have separate identical loads.

to 0.8 V maximum;

v

IH

A1l pulse generators have the following characteristics:

= 2.0 V minimum to 5.5 V maximum;

frequencies as specified in note 4.
VCC shall be high enough to insure 5.0 V at the device VCC terminal.

Input frequencies are as follows:

Frequency #50%

O T U T T S T O B VB I 1]

100
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2

R = 560Q +5% (R = 300Q 5% for circuit F, R = 270Q #5% for circuit D devices).

VIL = -1.5 V minimum

50% +15% duty cycle and

FIGURE 5. Burn-in and steady-state life test circuit - Continued.
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Device types 05 and 06

05.0V MINIMUM

50V 0O 4 < ) ¢
MINIMUM
R <R R R R R R R
Vee Og
0y 07
02 Os
03 Os
Q0 o——— A4p 04
QA o—— 4,
Q2 Oo—— A2 Ag b5 Qyy
Q3 O———— A3 Ag ——»0 Qg
Q@ o—— Ag N/C -QO Qg
B o ag CE 0 Qo
Q6 o——— Ag N/C —J
Q7 o— | A7 N/C
GND
NOTES:
1. R = 5600 #5%. Al1l outputs shall have separate identical loads.
2. A1l pulse generators have the following characteristics: VIL = -1.5 V minimum

to 0.8 V maximum; = 2.0 V minimum to 5.5 V maximum; 50% #15% duty cycle and

1
frequencies as specified in note 4.
VCC shall be high enough to insure 5.0 V at the device Vee terminal.

4. Input frequencies are as follows:

Input Frequency *50%
Q0 Fo = 100 kHz min
Q F1 =1/2Fg
Q2 Fa =1/2F
Q3 F3 = 1/2 FZ
Q4 Fg = 1/2 F3
Qs Fg = 1/2 Fy
Qg Fg = 1/2 Fg
Qy Fy = 1/2 Fg
Qs Fg =1/2 Fy
Qg Fg = 1/2 F8
01 Fi1 = /2 Fyg

FIGURE 5. Burn-in and steady-state life test circuit - Continued.
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PROGRAMMING
PIN(CE2)

QUTPUT
PIN

Vee

STROBE

NOTES:

CE x VIH
ViL
V IH
CE x >0 ViIL
—> = 20
VPH
Ve 44*?*r* AJ—W;—_——_ VPHV
VPL T LDI\ t’p ‘ T VPL
VOPEX TLH D2
tTHL
—_— vOPDX
NOTE: Al1 other waveform characteristics shall be as specified in table IVA.
FIGURE 6A. Programming voltage waveforms during programming for circuit A.
TTL HIGH
ADDRESSES
TTL Low:>(

TTLH r‘--T—tpp
90%-/——— - —-- - - - -Vep

TTL LOW 0% —-
le D2
TRI_'P V.
90 % f ——-——— = ouT
TTL LOW 10 %
~ —7.0V
5.5V
Toi
——-4,0V
TTL HIGH S~ —
TTL LOW—— — — = = = = — - — -
CHECK —e—sl  la-s— CHECK

1. Output load 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 specified in table 1VB.

FIGURE 6B. Programming voltage waveforms during programming for circuit 8

{Device types 03 and 04).
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PROGRAMMING WAVEFORMS

ADDRESS m( XZfﬁﬁ/
VarP
vee Vee
cc
INPUT yeev f A

Vop

OUTPUT

PIN VOUTV tW///’//
ENABLE ViK
o3 Vu_c//

tp le- »{tp ja—

FIGURE 6B. Programming voltage waveforms during programming for circuit B
{Device types 01, 02 and 08) - Continued.
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ADDRESS -
INPUT AQOU, /A AFIRST ALAST l
- Tog - PROGRAM) |6 SECMN
y . 12 SEC|_|[MAX _ _ 1 Tpg-
Vee ccp- v - - - = |7 -~ - (PAUSE)
INPUT Vee ccH™
ov —VeeL
— —{ 0, IVERIFY
e —
outpuT  *17OVegy] :/[ 8o || tyim
PIN QUTPUT =10 us / BN BN Bo 8n
INPUT  VOLTAGE 0% MIN
Vour ov—2 " -~ T -
?D—u “- -.1 l-—»-?o — ‘4——70 — L——’D ‘
— " - - —_ - -
CE
=, @l TU U U
—4 L—’P
NOTE: A1l other waveform characteristics shall be as specified in table IVC.

MIL-M-38510/209D

FIGURE 6C. Programming voltage waveforms during programming for circuit C.

To
Vee+ 4 B g
/\ \
POWER SUPPLY \
— ’ tr (Vcc) ttf (Vcc)
— a4 (Veg)
ton 4 tott
vp(CE) ——\
CHIP ENABLE —
le—tr (CEp) —of ot (CEQ
— T4 (CEH) f—tdap
Iop(mox)-- —A
SR {gp o \
\
Lop (init) I~ \
A
CURRENT APPLIED T
T0 OUTPUT TOBE £ gl ge) oo TrLettlog)
PROGRAMMED gt op? no;ﬁMt) h 1
Vop (max l
Vps
4:;._-—[
TYPICAL VOLTAGE \
AT OUTPUT BEING [T~ — T —— —T-——————"‘————'——
PROGRAMMED —o hAP

READ STROBE

e

FIGURE 6D.

._.i‘__.__tw
tq RBP

NOTE:

Tw

_,LJ._
—— T4 RAP

Al1 other waveform characteristics shall be as specified in tabl

e IVD.

Programming voltage waveforms during programming for circuit 0.
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ViKe
ADDRESS SELECTED ADDRESS STABLE
INPUTS VILP
Vcsp
g (ves)
CE v
ENABLE vﬁ S IHP
_] /_ VILP
< | —> lsz <lp <13 > Lq Ly >
— Vop
d (v
PROGRAMMED | at, op) Vo
QUTPUT NOUTPUT '
\VERIFY | '/
——— \__._..L/___.VO(_
g PROGRAMMING CYCLE >
NOTES:
1. All delays between edges are specified from completion of the first edge, not midpoints.
2. Delays t1, tz, t3 and t4 must be greater than 100 ns; maximum delays of 1 us are
recommended to minimize heating during programming.
3. During tV the output being programmed is switched to the load R and verified.
4. Qutputs not being programmed are connected to VONP through a resistor which provides
output current limiting.
5. All other waveform characteristics shall be as specified in table IVE.
FIGURE 6E. Programming voltage waveforms during programming for circuit E. ~
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ADDRESSES T 1L HIGH :>(
TTL LOW
° tTLH—™lttep _

90 % — - -—-=Vpp
PROGRAMMING  TTL LOW 10 % |
PIN (CEZ) D2
-.1
90 % fR - - - - — - VouTt
QUTPUT o
PIN TTL LOW 10 %
- -62V
Vee 5.5V
Toi
-——a2V
STROBE TTL HIGH
TTL LOW—— — = = = = — — = — = NS NS
CHECK —le—wl  le—wl—cHECK
NOTES:

1. Output load is 0.2 mA and 12 mA during 6.2 V and 4.2 V check, respectively.
2. All other waveform characteristics shall be as specified in table IVF.

FIGURE 6F. Programming voltage waveforms during programming for circuit F.
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2.4V TO 5.5V

ADDRESS
OV TO 0.5V
VCCP

Vee 5.0V
Veev

Vop

ouTPuT VOH
VoL

24V TO 5.5V
ENABLE
OV TO 0.5V

FIGURE 6G.

MIL-M-38510/209D

XU

ti

iy

—

;;'

/1L,

el

I

g

/L1

>3 fe—  —>{ta f—

4

H—PWE—J

Programming voltage waveforms during programming for circuit G.
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Device types 01, 02, 08 and 10

5.0 V
MINIMUM
R2 (o]
AJWV
Vv
4 N\ cC
Ao RI
Ay 0 Iv—
A2 R
Az 02 MNP
SEE Ag RI
NOTE As O3 lavan—s
2 A, DUT
6 RI
A7 04 FAAA~
Ag
Ag
\ / Ao
CEi GsnD
L

NOTES:
1. R1 = 4.7 ka +5%. A1l bit outputs shall have separaté identical loads.

2. A1l address inputs shall be either high, low, or open.
3. R2 = 1 ka +5%.
4

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

FIGURE 7. Freeze-out test bias configurations.
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Device types 03, 04 and 09

50V
MINIMUM
R2 Q
—AAA—
Vv
’ cC
Ao RI
Al O| MA@
:2 O2 -'\N\,—<Rl p
3
R1
SEE A 0 b
NOTE 4 3 YN
As Ri
2 A 04 IAaA—s
S purT RI
A7 05
Ag O RI
A
\ / _:2 RI
CE) O7
CEp Og R
CEz
CE4 ono
4

NOTES:
1. R1 = 4.7 k@ +5%. Al11 bit outputs shall have separate identical loads.

2. All address inputs shall be either high, Tow, or open.
3. R2 = 1 k@ *5%.

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

FIGURE 7. Freeze-out test bias configurations - Continued.
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Device types 05 and 06

5.0V
MINIMUM
R2
%i
v
’ cc
A
0 RI
A O vwA—e
A RI
A2 02 MV\VA——®
3
RI
SEE A Oz AA—
NOTE A4 3 o
2 A5 O4
& puT Ri
Az 05 WAA—9
l\s Ri
L A 06 MAN—@
/ 9 RI
N/C 07 IAAA—o
CE RI
O wwA—
N/C
N/C
/ GND
L

NOTES:
1. R] = 4,7 kQ +#5%. A1l bit outputs shall have separate identical loads.

2. A1l address inputs shall 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 7. Freeze-out test bias configurations - Continued.
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Device types 01, 02, 08 and 10

Vee

INPUT ?

PULSE A3 02 —0
GENERATOR 0
PRR =1| MHz Ag 3 —>°

SEE As
TEST
TABLES Ag R2 /WN\CL

'——— <I0ns —-I <10ns

2.7V 2.7V
1.5V

INPUT -

Q.7V X 0.7V
- <500 ns ——= i—r—tpLH

QUTPUT

WAVEFORM A ™ .SV

—{t PHL{"—
OUTPUT

WAVEFORM 8 1.5V

LPLH —= l--—

NOTES:

1. Test table for devices programmed in accordance with an altered item drawing may te replaced
by the equivalent tests which apply to the specific program configuration for the resulting
read-only memory.

2. CL = 30 pF minimum, including jiqg and probe capacitance; R] = 3300 +25% and R2 = 6800 207,

3. Outputs may be under load simultaneously.

FIGURE 8. Switching time test circuits.

30



MIL-M-38510/209D

Device types 03, 04 and 09

Vee
INPUT Ao
o] A
R
A2
A3 0
Ag Ol o)
As 03 }—o0
PULSE SEE A 0
GENERATOR TEST 6 4=
PRR = | MHz TABLES A7 Os t—0
Ag 0g —o0
A oyl L e
4 7 P AT~
CEy Og
CE2 R2
CE3
CEg
'G— <lOns —-) <10ns
2.7V %A% G 30 0V
INPUT - | sv L5V
0.7V 0.7V
lag—— <500 N§ —t= —— L p_H O £ 0.V
Vou
OUTPUT L5V
WAVEFORM A '
—_t pHLl_._ VoL
VOH
OUTPUT
WAVEFORM 8 1.5V 1.5V
Ny VoL
PLH — — LPHL

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 ¢ = 30 pF minimum, including jig and probe capacitance; R1 = 3300 257 and R, = 680 -0,

3. Outputs may be under toad simultaneously.

FIGURE 8, Switching time test circuits - Continued.
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Device types 05 and 06

V%Z)C
INPUT Ao
o Ay éR‘

Az
A3 0
Ag 02 % D
Ag 03 b—0o0

GENERATOR Test 2: 24 —©

PRR = | MHz TABLES 5—°
Ae O¢ p—C0
Aq o, L__"P /3 —L ¢
N/C Cs
CE Ro
N/C
N/C

t<—<|0ns —-‘ -—— < |0 ns

--t ———————— 3.0 £ 0.V

2.7V 2.7V |
INPUT 1.5V 15V X
0.7V
e < 500 N5 ———t=
QUTPRUT
15V
WAVEFORM A ™
— ! PHLL‘—~
OUTPUT
WAVEFORM B 15V
t PLH —» l—-— |

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.

Cy = 30 pF minimum, incTuding jig and probe capacitance; R1 = 330Q =25% and R2 = $30° =20,

Outputs may be under Toad simultaneously.

FIGURE 8. Switching time test circuits - Continued.
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Group A inspection for device type Ol.

TABLE III.

. coupled to GND or voltage,

low <0.8 V, or open).

2.0V, «

outputs not designated are open or resistive

inputs not designated are high

Termina) conditions (

T
|
unit |
i
i

PRI
EY

MIL-M-38510/2090

2 <
@2t z 8z 31333 Sz v 2 ~
) = -

Ve

W D=t
<<<<$<<<<<<p

7S
= 3 e s Re s assne3rs
s = &
- \
4= L-4 (=
A - "s = 3 3 2 % %W 3 3 x W
a4 —
= i e o ———— ———
E
-2t d N Pl
gg LHIJIITINM I SS0S LLILLIIMIL<
hod — — N il e e o i e i e e o i it e i
- >
= T R ae s TR
——, —#— — — —— —— — P — —

17

14 15

13

T
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T

Ay
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~
|

~
Ll

YRR

Thoas

0.5 v !

GND

=
w

o
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]
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w

=]

x| o
R
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mg
32
v S
2%
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I
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See footnotes at end of table.
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A inspection for device type 03.
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Termtnal conditions {outputs not desfgnated are open or resistive coupled to GND or voltage; 1nputs not designated are high
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TASLE i1f. Group A fnspection for device type 05 - Continued.

>2.0 ¥, Tow 0.8 ¥, or open).

1aputs not designated are high

Terminal conditions {outputs not designated are open or resistive coupled to GND or voltage
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Group A inspection for device type 06.

TABLE 1II.

inputs not designated are high >2.0 ¥, Yow <0.8 ¥, or open).

Terminal conditions {outputs not designated are open or resistive coupled to GND o, voltag
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For programmed devices, select an appropriate address to acquire the desired output state.

For unprogrammed device types 0l and 02 (circuit A), apply 10.0 V on pin 1 (Ag); and for
unprogrammed device types 03 and 04, apply 10.0 V on pin 1 (A7) (circuit A).

IgL = 12 mA for circuits A, C, E, and G devices; IgL = 16 mA for circuits B, D, and F
devices.

The functional tests shall verify that no fuses are blown for unprogrammed devices or that the
truth table specified in the altered item drawing exists for programmed devices (see table II
and 3.2.2.2). A1l bits shall be tested. The functional tests shall be performed with Vc¢ =
4.5 V¥ and V¢ = 5.5 V. Terminal conditions shall be as follows:

a. Inputs: H=3.0V, L =0.0V.
b. Outputs: Output voltage shall be either:
(1) H= 2.4V minimum and L = 0.5 Y maximum when using a high-speed checker double
comparator, or
(2) H>1.0Vand L <1.0 V when using a high-speed checker single comparator.

GALPAT (PROGRAMMED PROM). This program will test all bits in the array, the addressing and
interaction between bits for ac performance, tpy i and tp yi. Each bit in the pattern is
fixed by being programmed with an "H" or “L". The GALPAT tests shall be performed with Vcg =
4.5 V and Vgg = 5.5 V.

Description:

Step 1. Word 0 is read.

Step 2. Word 1 is read.

Step 3. Word 0 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 1023 or 2047 (as applicable) is reached, then increments
to the next word and reads back and forth as in Step 1 through Step 6 and shall
include all words.

Step 7. Pass execution time = (n + n) x cycle time. n = 1024 or 2048 (as applicable).

The outputs are loaded per figure 8.

SEQUENTIAL (PROGRAMMED PROM}. This program will test all bits in the array for tpy_ 2 and
tpLyz- The sequential tests shall be performed with Voc = 4.5 V and Vg¢ = 5.5 V.

Description:

Step 1. Each word in the pattern is tested from the enable 1ines to the output lines for
recovery.

Step 2. Word 0 is addressed. Enable line is pulled high to low and low to high. tpui
and tpi 42 are read.

Step 3. Word 1 is addressed. Same enable sequence as above.

Step 4. The ;eading procedure continues until word 1023 or 2047 (as applicable) is
reached.

Step 5. Pass execution times 1024 or 2048 (as applicable) x cycle time.
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| | | | | |
| Device ltpy It | tp It |
L O0aes L IR T TR
| | ! f ! |
lo1,02 | 125 | 125 | 60 | 60 |
T T T l T T
|03, 08,1 9 | 9 | s | 50 |
| 05, 06 | | | ! |
T 1 T T l T
lcircuit FI 90 | 90 | 50 | 50

T l l T T T
Icircuit 8] 55 | 55 | 30 | 30 |
|device 08/ | | | |
I T I T T T
| 09 | s5 | s | 30 | 30 |
T T T T T T
| 10 | 55 | 55 1 30 | 30 |

For unprogrammed devices (circuit C), apply 10.0 V on pin 15 (Ag), 0.5 V on pin 2 {Ag) and

5.0 V¥ to all other address pins for device types 02 and 10; device types 04 and 09, apply 10V
on pin 8 (Ag) and 5.0 V on pins 7, 6, 5, 4, 3 (A1, 4, Aj, Ag, Ag); device type a5,

apply 10 V on pin 22 (Ag), 0.5 V on pins 8, 7, 6, 5 %AO, Ay, Az, A3) and 5.0 vV to all

other address pins. For unprogrammed devices (circuit F) apply 12.0 V on pin 5 (Ag) for
device types 02 and 08.

For unprogammed devices (circuit G), apply 10.5 V to pins 1 and 8 {Ag and A1g), apply 0.0V

to pin 2 (Ag) and apply 3.0 V to all other address pins for device types 01 and 02; apply 10.5
Y to pin 3 ?AS)’ apply 0.0 V to pins 2 and 8 {(Ag and Ag), and apply 3.0 V to all other

address pins for device types 03 and 04.

For unprogrammed devices, apply 12.0 V on pin 1 (Ag) for device types 02 and 08 (circuit 8).

For unprogrammed devices (circuit G), apply 10.5 V on pins 1 and 8 {(Ag and A1qg), apply 0.0V
to pin 3 {A4) and apply 3.0 V to all other address pins for device type 02, apply 10.5 V to
pin 3 (Ag), apply 0.0 V to pin 8 (Ag) and apply 3.0 V to all other address pins for device
type 04.

For unprogrammed device type 02 (with date codes before 8501), apply 10.0 V on pin 5 (Ap);

0.5 ¥ on pin 16 (Ag), and 5.0 ¥ on all other address pins; and for unprogrammed device type 04
(with date codes before 38501) (circuit C), apply 10.0 V on pin 22 (Ag) and 5.0 ¥ on all other
address pins.

For circuit B, device type 08, apply 2.4 V.

For unprogrammed devices (circuit B), apply 12.0 V on pins 22 and 1 {Ag and Ay) for device
types 03 and 04.

At the manufacturer's option, this may be performed with Viy = 5.5 ¥V and test limits of 50 uA
maximum.

For unprogrammed devices (circuit F) apply 12.0 V on pin 6 (A2) and all other inputs at nv
for device type 04.

IgL = 8 mA for circuits A, B, C, D, E, and G devices; IgL = 16 mA for circuit F devices.

For unprogrammed devices (circuit D), apply 12.0 V on pins 8 and 22 (Ag and Ag), select an
appropriate address to acquire the desired output state.

For unprogrammed device type 03 (circuit E), apply 13.0 V on pin 4 (Aq) and pin 3 (Ag); and
for unprogrammed device type 04 (circuit E), apply 13.0 V on pin 8 (Ag).
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4.7 Programming procedures for circuit A. The programming characteristics of table IVA and the

following procedures shall be used for programming the device:

a.

Connect the device in the electrical configuration for programming. The waveforms on figure
6A and the programming characteristics of table IVA shall apply to these procedures.

Address the PROM with the binary address of the word to be programmed. Address inputs are
TTL compatible. An open circuit shall not be used to address the PROM.

Apply Vp_ voltage to Vgc.

Bring the CTE, inputs high and the CEy inputs low to disable the device. The chip
enables are 1L compatible. An open circuit shall not be used to disable the device.

Disable the programming circuitry by applying a voltage of Vgpp to the outpuls of the PROM.
Raise Vgc to Vpy with rise time less than or equal to tyLy.

After a delay equal to or greater than tpi, apply only one pulse with amplitude of V0p§

and duration of t, to the output selected for programming. Note that the PROM is supplied
with f$ses intact, which generates an output high. Programming a fuse will cause the output
to go low.

Lower Vcc to Vp following a delay of tpz from programming enable pulse applied to an
output.

Enable the PROM for verification by applying Vi to CE, and Vpy to CE,.
Apply Vpyy to Vcc and verify bit is programmed.
Repeat 4.7a through 4.7j for all other bits to be programmed in the PROM.

For classes S and B devices, if any bit does not verify as programmed, it shall be
considered a programming reject.
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TABLE IVA. Programming characteristics for circuit A. 1/
T l [ Limits 2/ l !
| Characteristic | Symbol | | Unit |
| | T ! [ [ |
{ } } Min } Recommended { Max { {
T | | [ | | |
Address input voltage 3/ VIH } 2.4 } 5.0 l 5.0 l v }
| T [ I I | |
| IVIL | 0.0 | 0.4 I 0.5 | v |
| | | | | | |
T f | [ [ | T
{Programming lVPH 4/ } 10.75 } 11.0 l 11.25 l v l
T i | | | | I
}Voltage to Vgc low {VpL } 0.0 : 0.0 l 1.5 { v }
T | | ] | | !
{Program verify lVPHV { } 5.5 { l ) {
1 [ [ [ [ [ T
{Verify voltayge lVR 5/ } 4.5 { l 5.5 l v :
T | 1 | | | |
{Programming input low current [TiLp | | -300 |-600 I wA |
at Vpy | | | | f |
| | | | l | l
L | | ! ! I T
|Programming voltage (V¢c) [tTLH 1 | 5 I 10 [ us |
| transition time | | | | | |
| T | 1 1 | [
{ [tTHL |1 | 5 | 10 TE
| | | | | l l
T [ | [ [ I T
}Programming delay {tol { 10 { 10 l 20 l us l
| T | | | | [
| Itp2 | 1 | 5 | 5 I ous |
| | | | | | l
I 1 | | | | T
lProgramming pulse width {tp 6/ { 99 } 100 l 110 l s }
T [ ! [ I [ [
lProgramming duty cycle lPDC } | 30 l 60 l % }

|

T | 1 1 T | T
{Output voltage, enable lVOPE 1/ { 10.5 } 10.5 } 11.0 l v }
T ] | [ T [ I
Output voltage, disable {Vopo { 0.0 | 5.0 | 5.5 | v |
| l | |

!
|

1/ During the programming, the chip must be disabled for proper operation.

2/ T¢ = *+25°C.

3/ No inputs should be left open for Viy.

4/ Vpy source must be capable of supplying one ampere.

5/ It is recommended that post programming dual verification be made at VR min and Vg max.

6/ Note 4.7j 1in programming procedure.

1/ Vgpg source must be capable of supplying 10 mA minimum.
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4.8 Programming procedures for circuit B, device types 03 and 04. The waveforms on figure 6B, the
programming characteristics of table IVB, and the following procedures shall apply:

Connect the device in the electrical configuration for programming.
Raise Veg 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 CE inputs and Vy_ to the CE jnputs. The chip
enable inputs are TTL compatib{e.

Apply the Vpp pulse to the programming pin (CEp). In 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 Tpy and leave after the
output pin's programming pulse by Tpp (see figure 68).

Apply only one Vgyr pulse with duration of t, to the output selected for programming.

The outputs sha1? be programmed one output a% 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 lTow-level logic in the verify mode.

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

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

Enable the chip by applying Vi_ to the CE inputs and Viy to the CE inputs, and verify the
program. Verification may check for a 1ow outputoby requiring the device to sink 12 mA at
Veg = 4.0 V and 0.2 mA at Vgc = 7.0 V at Tg = +25 C.

For classes S and B devices, if any bit does not verify as programmed, it shall be considered
a programming reject. :
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TABLE IVB. Programming characteristics for circuit B8, device types 03 and 04.

programming pin and output
pin

[ | | i Limits 1/ i I
| Characteristic | Symbol | Conditions | - [Unit |
| I | |™MTn 1 Recommended | Max | |
| | | | | | | |
[ | [ ! [ T I I
[Voo required during [Vecp | | 5.4 | 5.5 | 5.6 | Vv
| “programming | ! | | [ | I
| | | | | | | |
I ! | | | i ] |
[Rise time of programming pu]seItTLH ! | 0.34 | 0.40 [ 0.46 {V/us |
| to data out or programming | | | | [ | !
| pin | | | | | | I
| | | | | ! | |
| | ! | [ I ! )
[Programming voltage on [Vpp | 132.5 | 33 | 33.5 1V
| programming pin [ | f ! I | [
| | | | | I | |
I | I | ] 1 ] ]
|Qutput programming IYout | [25.5 | 26 [ 26.5 1 Vv
| voltage | | | | | | !
| | | | | I | I
IP 1 I ICh1 disabled, Y 5.5 VI I 10 I180 I
rogramming pin pulse t sabled, = 5. 0 ns
| Width (CE,) A ce | i | B
| | | | | | | I
| | | | | | | )
{Pulse width of programming Itp |Chip disabled, Vg = 5.5 VI 1 | | 40 | us
| voltage | | | | | | |
| | | | | | | |
I | ] | i { | T
IRequired current 1imit of 1T IVpp = 33V, Vour = 26 V, | 240 | ! I mA |
| power supply feeding | Ve = 5.5V | | | | I
| programming pin and output : | | ! ! | | |
| during programming | | | | I | |
| | | | | | | {
T | | i 1 I i |
|Required time delay between |Tpy {Measured at 10% Tevels | 70 | 80 | 90 | us
| disabling memory output and | | [ | | ! |
{ application of output { | I I I I l
| programming pulse | | I ! I | I
| | | | I | | I
| 1 | 1 1 | | |
[Required time delay between [Tpp |[Measured at 10% levels | 100 | I l ns |
| removal of programming pulsel | { ! | | |
} and enabling memory output I } I | { | I
| { |
[ ] I T [ ! I |
{Output current during IIgLyy IChip enabled, Vg¢ = 4.0V | 11 | 12 113 1 mA |
| verification | { | | | | |
| T | | I T ! I
} IIOLVZ {Chip enabled, Vog = 7.0V |I 0.].9Il 0.2 lI 0.21} mA :
| I I I ‘ I
Address input voltage IVIH | : 2.4{ 5.0 I 5.5 I v |
I | I l T
VIL 0.0f 0.4 | 0.8 v |
I | I |
| I I T
D.C. tp/te | 25 | % |
| I I |
I ! I |
I | I |
| { I |

|

[

[ |

| [

i |

iMaximum duty cycle during |

I automatic programming of |
|

| {

| |

1/ Tg = *25°C.
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4.8.1 Programming procedures for circuit B, device types 01, 02, and 08. The waveforms on figure
68 (device types 01, 02, and 08], the programming characteristics of table IVB (device types 01, 02,
and 08), and the following shall apply:

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

b. Apply Viy to CE& and the binary address of the PROM word to be programmed. Raise Vgg
to Veepe

c. After a tp delay, apply only one Vgp to the output to be programmed high. Apply Vgp to
one output at a time.

d. After a tp delay, a puise TE] to a Vi level for a duration of tp.

e. After a tp and a tp delay, remove Vgp from the programmed output.

f. Other bits in the same word may be programmed sequentially while the Vcg input is at the
Vecp level by applying Vgp pulses to each output to be programmed and pulsing TEy to
tﬁe ViL level, allowing Qor proper delays between Vgp and CUtj.

g. Repeat 4.8.1b through 4.8.le for all bits to be programmed.

h. To verify programming, lower Vccp to Vcc. Connect a 10-ka resistor between each output
and Vec. Apply Yy to CEE input. The programmed outputs should remain in the high
state and the unprogrammed outputs should go to the low level.

i. For classes S and B devices, if any bit does not verify as programmed, it shall be considered
a programming reject.
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TABLE IVB. Programming characteristics for circuit B, device types 01, 02, and 08.
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4.9 Programming procedures for circuit C. The waveforms on figure 6C, the programming
characteristics of table IVC, and the following procedures shall apply:

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

b. Terminate all device outputs with a 10-ka resistor to Vcc. Apply Viy to the CE inputs
and Vy_ to the CE inputs.

C. Addsess the PROM with the binary address of the selected word to be programmed. Raise Vg
to Vecp-

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

e. After a tp delay (10 us), pulse CE input to logic "0" for a duration of tp.

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

g. Other bits in the same word may be programmed sequentially while the Veg input is at the
Vccp level by applying Voyt pulses to each output to be programmed allowing a delay of
tp between pulses as shown on figure 6C.

h. Repeat 4.9c through 4.9g for all other bits to be programmed.

i. To verify programming after tp (10 us) delay, lower Voc to Vecy and apply a logic "0"
level to inputs and logic "1" level to CE inputs. The programmed output should remain in
the “1" state. Again, lower Voo to Voop and verify that the programmed output remains in
the "1" state.

j. For classes S and B devices, if any bit does not verify as programmed, it shall be considered
a programming reject.
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TABLE IVC. Programming characteristics for circuit C.

| | 1 | Limits | |
| Characteristic | Symbol | Conditions I™™Min T Recommended { Max IUnit {
| | | | |
I I | | | 1 | T
|Programming voltage IVcep L/ llcep = 375 £75 mA, | 8.5 | 8.75 I 9.0 | Vv
[ | [transient or steady state | ! | | I
| | ! | | | | !
[ | ! | { | | [
| I | | | I | !
| | | i | [} | |
IVerification upper limit ;VCCH I { 5.3 } 5.5 I 5.7 { v o
1} | | | | 1 | T
IVerification lower limit }VCCL : } 4.3 I 4.5 % 4.7 { v o
{ | ] | | i I il
|Verify threshold Ivg 2/ | | 1.4 | 1.5 | 1.6 | v
| ! | | | | [ |
| | ] | ] [ | 1
IProgramming supply current IIccp }VCCP = 8,75 £.,25 ¥ { 300 I 350 { 400 } mA I
| | | ! | | | |
| | i [ | ] [ I
%Input voltage high level "1" }VIH } % 2.4 { I 5.5 } v t
| | | | | | | I
[ | { ! [ I I I
| Input voltage Tow level "0"  [Vp I to | 0.4 lo.8 | v I
| ! | ! | I | I
| { | | | | I |
| 1 | | | | | |
| Input current IT1H4 Vi = 5.5 V I [ { 50 I uA I
| | | |
I | ] i I I | 1
IInput current IIIL IVIL =0.4V = I }-500 I uA I
I | | | | 1 | I
|Output programming voltage IVout 3/ lgyr = 200 £20 mA, | 16 | 17 I 18 | v
} } {transient or steady state } I } I {
[ | i ] | | | |
{OUtput programming current IIOUT IVOUT = 17 =1 V I 180 } 200 } 220 I mA }
I | | | | | | !
| | I I [ I I I
{Programming voltage ftTLH | | 10 | [ 50 | us |
| transition time | | | | | | |
| | | | { | I |
| | | | i | | |
{CE programming pulse width [tp : } 0.3{ U.4 { 0.5 ms

| I I
I | | | | | i T
Pulse sequence delay Itp [ | 10 | I [ us |

| | I | | | l

| 1 ] 1 | i 1
Programming duty cycle {tpR | I I I 50 | » |

s | R

1/ Bypass Vgg to GND with a 0.

01-uF capacitor to reduce voltage spikes.

2/ Vg is the sensing threshold of the PROM output voltage 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 V output voltage is maintained during the entire Iusing
cycle. The recommended supply is a constant current source clamped at the specified voltage limit,
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Programming procedures for circuit D. The programming characteristics on table IVD and the
following procedures shall be used for programming the device:

a.

Connect the device in the electrical configuration for programming. The waveforms on figure
6D and the programming characteristics of table IVD shall apply to these procedures.

Select the word to be programmed by applying the appropriate voltages to the address pins as
well as the required voltages to chip enable pins to select the device.

Apply the proper power, Voo = 6.5 V, GND = 0 V.
Verify that the bit to be programmed is in the "0" logic state.

Enable the chip for programming by application of the chip enable voltage, Vp(cE) = 21.0 Vv,
TE,, CE3 and CEq should be left high, and CEy should remain low.

Apply lgp programming current ramp to the output to be programmed. The other outputs shall

be left open. Only one output may be programmed at a time. During the rise of the current
ramp, the required current will be achieved to program the junction. As programming occurs,
a drop in voltage can be sensed at the output of the device. Upon detection of Vps, the

current shall be held for thap and then shut off.

Verify that the programmed bit is in the "1" logic state. Lower Vp(CEp) to O V and read
the output. Note that the PROM is supplied with fuses generating a low-level logic output.
Programming a fuse will cause the output to go to a high-level logic in the verify mode.

Lower Vcc to O V. The power supply duty cycle shall be equal to or less than 50 percent.

If the bit verifies as not having been programmed at Veg = 6.5 V, repeat the programming
ramp sequence up to 15 times until the bit is programmed. If after 16 programming attempts,
the bit does not program, the device shall be considered a reject.

If the bit verifies as having been programmed at V¢g = 6.5 V, one of the following two
conditions shall be followed:

(1) If the current required to program was less than Igp(max), proceed to 4.10 k.

(2) If the current required to program was equal to or greater than Igp(max), the device
shall be considered a reject and no further attempts at programming other bits shall be
attempted.

Repeat 4.10a through 4.10j for all other bits to be programmed.

For classes S and B8 devices, if any bit does not verify as programmed, it shall be considered
a programming reject.
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Programming characteristics for circuit D.

TABLE IVD.
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TABLE IVD. Programming characteristics for circuit D - Continued.

I | | | Limits |
{ Characteristic } Symbo1l I Conditions 1/ } in : Recommended | Max 1unit I
| !
1 [ | | | | | ]
IDeIay to chip enable pulse {tdce { I I 1.0 I : us {
| 1 | | | | | I
IDeIay to programming ramp :td(Iop) : : 2.0 I 3.0 ; 10 I us
I | | [ | I | T
%Delay after programming to CElIthAP I { 2.0 I 3.0 : 10 : us
1B [ | | I I ] I
|Delay to read after {tdRAP |Programming verification | 2.0 | 3.0 I | us
| programming | { ! | I I
I | | | | { | |
| | | | 1 | | |
}Delay to Vg off {tD(VCC) I = } 1.0 } I us }
] 1 | | | | | |
{Delay to read before Itdrep | Initial check [ 2.0 | 3.0 | | us |
| programming | | | I [ !
| | | | | | | I
f | ] | | | | |
Iwidth to read compare strobe Itw l { | 1.0 } | us {
| |
T T [ 1 ! | | I
IVoItage change at programming }Vps ITypicaI 2.0 V I 0.7 I 2.0 { I v I
] [ I [ I I T I
[Time to program bit Ittp [V, sensing circuit | | | | |
| | Iw??I automatically adjustl | | |
| ! this time ! | ! |
| | | | | | I |
B | | I | | ! T
[Duty cycle power | [Maximum duty cycle to | | 50 ! | % |
I | Imaintain Tg < +85°C | I I I I
| | | I I | |
[ | | i ! [ I I
ICase temperature ITC | I 25 { 85 : I °C I

1/ T¢ = +25°C.
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Programming procedures for circuit E. The waveforms on figure 6E, the programming
characteristics of table IVE, and the tollowing procedures shall apply:

a.

b.

Connect the device in the electrical configuration for programming.

Terminate all outputs with a 300-ohm resistor to Vgyp. Apply Viyp to the CE,, CE3,
and CE4 inputs and Vyp to the TEj inputs.

Address the PROM with the binary address of the selected word to be programmed. Raise Vgg
to Veepe

After a delay of ty, apply only one Vgp pulse with a duration of tp, tp, and
d(Vgp)/dt to the output selected for programming. After a delay of t, and d(Vgp)/dt,

puise CE, from Viyo to Vegp for the duration of tp, 2d(Vgp)/dt, and t3; CE, is
then to go to the Vi p level.

To verify programming after TEj has been set to VILq, Tower Vco to Voo after a delay
of tgq. The programmed output should remain in the logic "1 state.

The outputs should be programmed one output at a time since the internal decoding circuitry
is capable of sinking only one unit of programming current at a time. Note that the PRUM is
supplied with fuses generating a Tow-1evel logic output. Programming a fuse will cause the
output to go to a high-level logic in the verify mode.

Repeat 4.llc through 4.11f for all other bits to be programmed.

For classes S and B devices, if any bit does not verify as programmed, it shall be considered
a programming reject.
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| verification

I

TABLE IVE. Programming characteristics for circuit E.
T [ ] | Limits | i
I Characteristic { Symbol ! Conditions } Ain I’ Recommended } Max EUnit I
] I I T T [ 1 T
[Vce required during IVeep I | 5.0 1| | 5.5 v |
| “programming [ | I I | | |
| | | | [ | | I
I | | | ] ] | [
[High-level input voltage IVIup | | 2.4 | | 5.5 1 V
I during programming { } } { ; { I
[ I T [ I T | I
[Low-1evel input voltage IViLp I | 0.0 | | 0.45) v |
| during programming | | | I | I
| | | | | | | |
T | i i | | | i
[Chip enable voltage during IVcep ICE; pin | 14.5 | | 15,51 Vv |
| programming ! | ! | ! | |
| | | ! | | | |
I ] I T 1 T T I
{Qutput voltage during {Vop | 1 19.5 | | 2051 Vv
| programming | ! | | I | |
I | | | | | | I
I I | I T T T T
[Voltage on outputs not to be |Vgnp I Lo | Iveep 1 V1
| programmed | ! | | | +0.3 | |
| | | I | ! I I
T I [ T I T T I
|Current on outputs not to be |Ignp | | ! 20 I mA |
| programmed ! ! | | { | |
| | | | ! | | !
I l | | ! | | [
:Rate of output voltage change |d{Vgp) | 120 | | 250  {V/us |
[ | [ | | I |
I | dt | l I I I I
! ! ! [ | I I !
I T T T I I I I
|Rate of chip enable voltage Id(Veg) ICEp pin 100 | [1000  [V/us |
| change — | | [ f I [
! [ dt [ I I ! | |
| { I I | I I |
[ ! | I | i 1 ]
IProgramming period }tp I I 50 I { 100 I us I
T ] I T | I | |
|Vee during programming {VCCL I { 4. I I 5.0 1 us |
I
| | | | I | |
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Programming procedures for circuit F. The waveforms on figure 6F, the programming
characteristics of table IVF, and the Tollowing procedures shall apply:

Connect the device in the electrical configuration for programming.

Raise Vgo 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 CE inputs and ViL to the CE inputs. The chip
enable inputs are TTL compatibie.

Apply the Vpp pulse to the programming pin (CEz). 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 cutput pin’s programming pulse by Tp; and leave after the
programming pin's programming pulse by Tpg (see figure 6F).

Apply only one VoyT pulse with duration of tp to the output selected for programming.

The outputs sha]? 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 Voyr pulses to each
output to be programmed.

Repeat 4.12c through 4.12g for all other bits to be programmed.

Enable 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 outputcby requiring the device to sink 12 mA at
Veg = 4.2 V. and 0.2 mA at Vg = 6.2 V at Tg = +25°C.

For classes S and B devices, if any bit does not verify as programmed, it shall be considered
a programming reject.
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|
| automatic programming of

| programming pin and output
| pin

|

TABLE IVF. Programming characteristics for circuit F.
[ ] I [ Limits 1/ | I
| Characteristic | Symbol | Conditions | - funit |
| I | |™™¥n | Recommended T Max | I
| { | | I I | I
| | | | | | | |
IVcc required during [Veep | | 5.4 5.5 | 5.6 | V
| “programming | | | | | | |
| | | ! | | | |
i | i | 1 I 1 |
[Rise time of programming puliseltyyy | | 0.34 | 0.40 | 0.46 [V/us |
| to data out or programming | | [ ] | [ |
| pin | | | | | ] |
T | I I I I [ I
|Programming voltage on |Vpp I ] 32.5| 33 | 33.5 | V
[ programming pin [ ! | [ | I |
| | | | | | | -
I | | i 1 1 1 |
:Output programming voltage IVOUT , I 25.5 : 26 : 26.5 { v I
I ! I T I T | T
IProgrammi%% pin pulse Itpp |Chip disabled, | | 100 { 180 [ ns |
| width (TE) | [Veg = 5.5 ¥ | | I | !
| | | | | | | !
| i I | ! | i |
|Pulse width of programming itp |Chip disabled, ° [ S | 40 | us |
| voltage | [Vog = 5.5V I | l I
| | | | | ! I |
[ ] T [ | T I T
[Required current limit of I [Vpp = 33 V, VoyT = 26 v, |240 | I | mA |
| power supply feeding | IVeg = 5.5V | | [ i |
| programming pin and output | ! | [ | ! I
} during programming l { : I } I I
T T | | | | | I
|Required time delay between |Tp) IMeasured at 10% levels | 70 | 80 I 90 | us |
| disabling memory output | | ! | | ! |
[ and application of | | | | ! | I
l output programming pulse } } } = } I }
) 1 | | | | | |
|Required time delay between [Tpp |[Measured at 10% levels [100 | | [ ns
| removal of programming [ [ | | | | |
| pulse and enabling | | | ! ! I !
| memory output | f [ | | I I
| | { | | | | |
|} | ] 1 | | | ]
|Output current during [ IoLvl |Chip enabled, 11 | 12 [ 13 | mA |
} verification { }VCC = 4.2V I i I : |
[ I ! I I ! T T
I I ToLy2 [Chip enabled, | 0.191 0.2 | 0.21 | mA |
I I Vg = 6.2V ! | I I |
I | | | | | I I
I | | I | | | 1
%Address input voltage IVIH } : 2.4 I 5.0 { 5.5 I v
} i T I 0.0 } U.% { 7.8 : 7 I
[ | | | | T
Maximum duty cycle during D.C tp/tc I I } 25 : % {
| | | { I
{ | [ [ I
| | | I |

1/ Te = +25°C.
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4.13 Programming procedures for circuit G. The programming characteristics of table IVG and the
following procedures shall be used for programming:

a.

b.

Connect the device in the electrical configuration for programming. The waveforms on figure
6G and the programming characteristics of table IVG shall apply to these procedures.

Select the desired word by applying high or low levels to the appropriate address inputs.
Disable the device by applying a high Tevel to one or more 'active lTow' chip enable inputs.
Note that address and enable inputs must be driven with TTL logic levels during programming
and verification.

Increase Voc from nominal to Vgcp (10.5 *0.5 V) with a slew rate limit of IR$ (1.0 to
10.0 V/us).” Since Vg¢ is the source of the current required to program the fuse as well as
the ICC for the device at the programming voltage, it must be capable of supplying 750 mA

at 11.0 volts.

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 Ipg (1.0 to 10.0 V/us). This voltage change may
occur simultaneously with the Vo increase to Vecp, but must not precede it. It is
critical that only one output a% a time be programmed since the internal circuits can only
supply programming current to one bit at a time. Outputs not being programmed must be left
open or connected to a high impedance source of 20 k@ minimum (remember that the outputs of
the device are disabled at this time).

Enable the device by taking the chip enables to low 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.

Verify that the bit has been programmed by first removing the programming voltage from the
output and then reducing Vec to 5.0 V (#0.25 V). The device must be enabled to sense the
state of the outputs. Ouring verification, the loading of the output must be within
specified IgL and Igy limits.

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 Vg level of 4.0 volts
(0.2 V). Vpgy, during the 4-volt verification, must be at least 2.0 volts. The 4-volt
Vcc verification assures minimum Voy levels over the entire operating range.

Repeat 4.13b through 4.13f for each bit to be programmed to a high level. If the procedure
is performed on an automatic programmer, the duty cycle of Vec at the programming voltage
must be limited to a maximum of 25 percent. This is necessary to minimize device junction
temperature. After all selected bits are programmed, the entire contents of the memory
should be verified.

For classes S and B devices, if any bit does not verify as programmed it shall be considered
a programming reject.
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Programming characteristics for circuit G.

TABLE IVG.

Limits
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1/ T¢ = *25°C.

ccp setup time may be greater than 0 if Vecp rises at the same rate or faster than Vgp.

2/ v
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5. PACKAGING

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

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 logistic support of existing equipment.

6.3 Ordering data. The acquisition document should specify the following:
a. Complete part number (see 1.2).

b. Requirements for delivery of one copy of the quality conformance inspection data pertinent to
the device inspection lot to be supplied with each shipment by tne 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. Reguirements for failure analysis (including required test condition of method 5003 of
MIL-STD-883), corrective action, and reporting of results, if applicable.

f. Requirements for product assurance options.

g. Requirements for special lead lengths or lead forming, if applicable. Uniess otherwise

specified, these requirements will not apply to 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 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used
herein are defined in M{E-M-33513, MIL-51D-1331, and as follows:

GND = = = = = = = = = = = = = Electrical ground (common terminal).
Iy -~=-======"=="-+- 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 8
(see 1.2.2), and lead 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 of quantities for
devices with a specific program or pattern justify stocking of preprogrammed devices.

65



MIL-M-38510/2090

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

Military Generic-industry Circuit Fusible Symbo1l/
device type type/manufacturer designator 1ink CAGE number
01 7684/Harris Corporation A NiCr CDOWN/ 34371
01 775184 /National Semiconductor G TiW CCXP/27014
o1 825184/Signetics Corporation c NiCr CDKB/18324
02 7685/Harris Corporation A NiCr -
02 775185/National Semiconductor G TiW/W ---
02,10 82S185A/Signetics Corporation o NiCr ---
02,08 29651/Raytheon Company F NiCr CRP/07933
03 775180/National Semiconductor G TiW -
Q03 7680/Harris Corporation A NiCr -—--
03 825180/Signetics Corporation C NiCr ---
03 937450/Fairchild Corporation D IVE* CFJ/07263
03 275180/Advanced Micro Devices, Inc. E Pl?yiqgm CDWN/34335
silicide
04 775181/National Semiconductor G TiW/W ---
04 7681/Harris Corporation A NiCr ---
04,09 82S181A/Signetics Corporation o NiCr ---
04,09 93Z451/Fairchild Corporation D ZVE* -—-
04 275181/Advanced Micro Devices, Inc. E Platinum -—-
silicide

04 29631/Raytheon Company F NiCr -—--
05 8252708/Signetics Corporation C NiCr -
05 937461 /Fairchild Corporation D IVE* -——
06 93Z460/Fairchild Corporation D ZVE* -
02,08 535841/Maonolithic Memories, Inc. B TiW ---

* Zapped vertical emitter.

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

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

DLA - ES

Review activities:
Army - AR, MI (Project 5962-0885)
Navy - 0S, SH, TD
Air Force - 11, 19, 85, 99
DLA - ES

User activities:

Army - SM
Navy - AS, CG, MC
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