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I QUALIFICATION ! 24 March 1986
! REQUIREMENTS ! SUPERSEDING
| REMOVED | MIL-M-38510/2018

9 April 1982

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, 512 BIT, BIPOLAR,
PROGRAMMABLE READ-ONLY MEMORY (PROW), MONOLITHIC SILICON

T INATTIVE FOR NEW OESIGN AFTER OATE OF THTS REVISION |

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 as the fusible
1ink or programming element. One product assurance class and a choice.of case
outlines and lead finishes are provided for each type and are reflected in the part

number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510 except
the JAN or "J" certification shall not be used.

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

Device type Circuit
01 64 words/8 bits per word PROM with open collector
02 64 words/8 bits per word PROM with internal pull-up resistor

1.2.2 Device class. The device class shall be the product assurance level as
defined in | -M- 0.

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-1ine package
K F-6 (24-1ead, 3/8" x 5/8"), flat package
z F-8 (24-1ead, 1/4" x 3/8"), flat package

1.3 Absolute maximum ratings.

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

Input voltage range- - - - - - - = = = = - = -1.5 ¥V dc at -12 mA to *5.5 V dc
Storage temperature range- - - - - - - - - - -65° to +150°C

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

Thermal resistance, junction-to-case (Ojc)l/: See MIL-M-38510, appendix C

1/ Heat sinking is recommended to reduce junction temperature.

[Beneficial comments (recommendations, additions, deletions) and any pertinent datal
Iwhich may be of 'use in improving this document should be addressed to: Rome Air ]
IDevelopment Center (RBE-2), Griffiss AFB, NY 13441, by using the self-addressed |
IStandardization Document Improvement Proposal (DD Form 1426) appearing at the end |
lof this document or by letter. |

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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Output supply voltage range- - - - - - - - -0.5 V dc to *7.0 V dc
Output sink current- - - - - = « - = - = =~ +30 mA
Maximum power dissipation (Ppl2/ - - - - - 575 mW dc

175°¢C

Maximum junction temperature (Tj) 3/

1.4 Recommended operating conditions:

Supply voltage - - = - - = = = - - =~ - - 4.75 V dc minimum to 5.25 V dc¢

maximum
Minimum high level input voltage (Viy) - - 2.0 V dc
Maximum Jow level input voltage (VIL§' - - 0.8 V dc

6 maximum (10 mA)
-55" to *125°C

Normalized fanout (each output) 4/ - -
Case operating temperature range (Tg)-

2. APPLICABLE DOCUMENTS
2

.1 Government documents.

2.1.1 Specifications and standards. Unless otherwise specified, the following

specification and standard, 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 the specification and standard 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 (except for associated detail specifi-
cations, 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 MIT-M-38510, and as specified herein. 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 MIL-M-38510 and herein.

3.2.1 Terminal connections. The terminal connections shall be as specified on
figure 1.

2/ Must withstand the added Pp due to short circuit test {e.g., Ips).

3/ Maximum junction temperature shall not be exceeded except for allowable short
duration burn-in screening conditions per method 5004 of MIL-STD-883.

4/ The device shall fan out in both high and low levels to the specified number of
inputs of the same device type as that being tested.
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Electrical performance characteristics.

TABLE I.
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g one E input, apply GND to the other.

1/ When testin

When testing one E input, apply 5.25 V to the other.

2/

Not more than one output shall be grounded at one time.

3/
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3.2.2 Truth table.

3.2.2.1 \Unprogrammed devices. The truth table for unprogrammed devices for
contracts invoilving no altered item drawing shall be as specified on figure 2. 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 and schematic circuits. The logic diagrams and schematic
circuits shall be as specified on figures 3 and 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 MIT-M-38510 (see b.2).

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

3.5 Electrical test requirements. The electrical test requirements for class B
devices shall be the subgroups specified in table II. The electrical tests for each
subgroup are described in table 111,

TABLE II. Electrical test requirements.

(method 5005)

| T Subgroups |
' j(see table |
| { 1I1) |
| MIL-STD-883 test requirements | |
| |7 Ciass B |
| | devices |
| { |
| I |
| Interim electrical test parameters | 1 |
| {method 5004) | ]
| | |
| . I |
| Final electrical test parameters Pax, 2, 3, |
{ (method 5004) for unprogrammed devices } 7%, 8 l
{ T |
| Final electrical test parameters 1+, 2, 3, |
} (method 5004) for programmed devices ! 7*, 8, 9 }
| ] |
| Group A test requirements i 1,2,3,7,8, |
} (method 5005) { 9, 10, 11 l
I T |
| Group C end-point electrical parameters {1 1,2,3,7,8 |
} {method 5005) : }
| T |
t Group D end-point electrical parameters } 1,2,3,7,8 }
| | |

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

Text continues on page 24.
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Device types 01 and 02 (note 4)

NOTES | ANDZ2

NOTE |
‘s NOTE |
Vec 62 Bo B By By By By BgB; F G

112 13 14

~
n e © © ~ o o

LT

NC NC Ag A, Ay E, Ep Ay Aq Ag G H

\\NOTES | AND 2
NOTE |

re======-9

=310

NOTES: .
1. Gij, Gy and Gz are connected to ground and F and H are left open for normal operation.

2. Terminal F is electrically open in device type 01, circuit A and is connected to an internal
inverter (9th bit) for device type 01, circuit B and device type 02.

3. Terminal H is electrically open in device type 01, circuit B and device type 02 and is
internally connected to the base of the memory transistor for device type 01, circuit A.

4. Pin connections are the same for all case outlines.

FIGURE 1. Terminal connections.

Word INPUTS QUTPUTS
No. Ey Ag i Ay |Aj Ag | A1) Ag By Bg | B | Bg Bg |Bg By By

x2/ L Ixlxix|x|x|x|H|H |8 |H |BH H |H|H

X | {x|x Ix|x{x|{x|L|L L |L |L |L |[L|L

NOTES:
1/E=E1+ Eg
2/X = Irrelevant

FIGURE 2. Truth table (unprogrammed).
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1/ Terminal F provides a 9th bit for test purposes only.

?./AR1 = 3k and ARy = AR3 = ARy4 = 2.2kQ except in amplifier -inverter A5 where AR = 2.2kQ,
AR2 = AR4 = 1.2kQ and AR3 = 1. 8KkQ.

3/ The 2kQ pull-up resistor is used for device type 02 only.
ﬁ/ All resistance values are nominal.

5/ G2 andG'gare internally connected together.

FIGURE 3. Logic diagram and schematic circuit for device type 01,
circuit B and device type 0Z.
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FIGURE 3. Logic diagram and schematic circuit for device type 01,
circuit B and device type 02 - Continued.




MIL-M-38510/201C

' r—= Ve
4.3 2.2Kn L2KnN
KN
£, o }i‘ E 5 E;E::: E E
£,0—
7S 2Kkn
, \ ‘ o G,

cC

4.7K c»-—L
' - T0
1 o4 < | MEMORY
600 N1 —> o—J—'[— D o] ARRAY
6000 C)‘——J—
TO 4
Ao
THRU
Ag
L)
10 C

FIGURE 3. Logic diagram and schematic circuit for device type 01,
circuit B and device type 02 - Continued.
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FIGURE 3. Logic diagram and schematic circuit for device

type 01,

circuit B and device type 02 - Continued.
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Logic diagram and schematic circuit for device type 01, circuit A.
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FIGURE 4. Logic diagram and schematic circuit for device type 01, circuit A - Continued.
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NOTE: All resistance values are nominal,

FIGURE 4. Logic diagram and schematic circuit for device type O1, circuit A - Continued.
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NOTE: R = 4709 +5%. All bit outputs shall have separate identical loads.

FIGURE 5. Burn-in and steady state 1ife test circuit for device types 01 and 02.
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INPUT + 5.0V
o)
sov [ ] v C)
o— ag ¢ Bg I
L] o R
= A Bp pm—o
PULSE SEE Az B3 —o
GENERATOR NOTE Aq D.UT g |
» R o ——o 1
PRR=IMHz$20% SR 5 S o R3 CL
i | . S/ T
E
= 26, 6y 67
b - —
r— 10ns ' ——‘ 10 ns
2.7V STV | T T T T T T T T 3ovEo
INPUT / a-— 50005 = 1P v
0.7v Q.7V ov
.5V
OUTPUT - — teHL L
1.5V 1.5V
L 1 VOL
1 g PHL
—» ' PLH

NOTES:

1. Pins 12 and 14 shall be left open.

2. Terminal conditions shall be as specified on tabie III.

3. Cy = .05 pF £10 percent; Ry = 51q 5 percent; R, = 4700 5 percent; Ry = 1 ko #5 percent,

CL = 30 pF minimum including jig and probe capacitance.

FIGURE 6. Switching time test circuit.
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+5.0v '_/

FUSING RAMP
GENERATOR 3/

—0 o—4o Bo
—o o—a, B ° PROGRAMMING
L o o4, Bs \ \ CURRENT
0—-0\0——- Ax 83}—o0 —/
+—o o—i As B4}——o0 > I
00— As Bsp—F p ° PROGRAMMING

o— E, Bel VOLTAGE

o— E2 By

G G5 G

|

NOTES:
l? Connect -5. 0V to G1 before applying V¢e or programming voltage.
2/ For device type 01, circuit A, G., shall be open,
§/For device types 01, circuit B, and 02, G'y shall be OV.
Generator characteristics are defined in 4. 8.

FIGURE 7a. Programming circuit.
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+ 5.0V

IKN 5%

+5.0V TO OUTPUTS
I | Q |’/————<r——> BoTHRU B
ov--
750 MS = L_ . Q,
5 MS
¥ CRI
10 KN
5%,
" -15.0V =
NOTES:
1. Qi = 2N2907 or equivalent.

2. Q2 = 2N1613 or equivalent.
3. CR1 = 1N4573 or equivalent.

FIGURE 7b. Alternate high speed programming circuit.
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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. The JAN or "J" certification shall not be used.

3.7 Processing options. Since the PROM is an unprogrammed memory capable of being
programmed by either the manufacturer or the user to result in a wide variety of ROM
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.Z2.2.1 and tables Il and III. It is
recommended that users perform subgroups 7 and 9 after programming to verify the
specific program configuration.

3.7.2 Manufacturer-programmed PROM delivered to the user. All testing require-
ments and quality assurance provisions nherein, 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 7n microcircuit group number 14 (see MIL-M-38510, appendix E).

3.9 Manufacturer eligibility. To be eligible to supply microcircuits to this
specification a manufacturer shall have a manufacturer certification in accordance
with MIL-M-38510 for at least one line, not necessarily the line producing the device
type described herein.

3.10 Certification. Certification in accordance with MIL-M-38510 is not required
for this device.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance with MIL-M-385I0 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 sha e conducted on all devices prior to quality conformance inspection. The
following additional criteria shall apply:

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

b. Interim and final electrical test parameters shall be as specified in table
I1, except interim electrical test parameters prior to burn-in is optional
at the discretion of the manufacturer.

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

d. 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 11 herein.

4.3 Qualification inspection. Qualification inspection is not required.

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510. Inspections to be performed shall be those specified in
method 5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see 4.4.1
through 4.4.4). Generic test data may be used to satisfy the requirements for group
C and D inspections (see 6.7).

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

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

b. Subgroups 4, 5, and 6 shall be omitted.
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c. Devices selected for testing in subgroups 9, 10, and 11 shall be
programmed in accordance with 3.2.2.

d. A grogrammabi]ity test shall be performed when programming the sample
{12 devices) used in subgroups 9, 10, and 11 (see 3.2.2.1). If more
than two devices fail to program, the lot shall be rejected. If an
additional sample is used (24 total devices), the lot shall be
rejected if more than 4 devices fail to program.

4.4,2 Group B inspection. Group B inspection shall be in accordance with table Il
of method 5005 of MIL-STD-883.

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

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

(1) Test condition D or E, using the circuit shown on figure 5 or
equivalent.

(2) Tp = 125°C minimum.

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

c. For quality conformance inspection, the programmability sample (see
4,4.1d) 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 HIE-§|5-§83. End-point electrical parameters shall be as specified
in table Il herein.

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

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

4.6 Programming. Using the test conditions of table 1V, the following procedure
shall be used for programming the device:

a. Connect the device as shown on figure 7a, using the fusing generator of
figure 7a or the alternate circuit of figure 7b. The circuit shown on
figure 7b can be used in more automated programming systems. This circuit
generates a current pulse which is at the proper voltage and current levels
for fast reliable programming. The input programming pulse width shail be
750 +50 milliseconds. The number of attempts to program a given bit shall
be as specified in table IV,

b. To address a particular word in the memory, set the input switches to the
binary equivalent of that word, where a logical low level is -5.0 YV and a
logical high level is an open circuit. (Do not return to supply.) A1l
output bjts (Bg, B1,. . . By of this word are not available for
programming.

¢c. With the output current limited (as specified in table IV}, apply a
negative going current pulse to the pin associated with the first bit to be
changed from a logical low level to a logical high level. This is most
easily accomplished by connecting the negative terminal of a variable power
supply output pin and manually increasing the voltage to approximately 6.0
volts.

d. Skipping any bit which is to remain a logical low level, repeat 4.6c for

each logical low level in the word being addressed. Not more than one bit
shall be programmed at a time.
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e. Set the next input address and repeat 4.6¢c and d. This procedure is
repeated for each input address for which a specific output word pattern is
desired. Note that all addresses do not have to be programmed at the same
time, nor do all output bits for a given address. A logical low level can
always be changed to a logical high level, simply by repeating 4.6b and c.
A logical low level, once programmed to a Jogical high level, cannot be
reprogrammed.

TABLE IV. Programming specifications.

Maximum case temperature during programming

| Parameter T Value |
| THigh logic Tevel | Open circuit 171
|Address input voltage | | |
} |Tow Togic Tevel | -5.0 V |
! | | |
| T |
| Power supply voltage |+5.0 V +5%, -0% |
| | |
| ] |
{Gl voltage 2/ | -5.0 V !

| |
| T |
|6, voltage | 0V |
| | !
I TDevice type 05 (circuit AJ T Open |
|G'y voltage |Device types Ol (circuit BJ | 0V |
| | and 02 | !
| T |
I|Maximum programming voltage | -7.0 Vv |
| | |
| T |
:Maximum programming current { 100 mA :
| [ |
|Maximum number of attempts to program a given bit | 2 |
| | |
| 1 . |
| | 75°C |
| | |

1/ Open collector TTL gates meet this requirement.
2/ G] must be connected to -5.0 V prior to applying Vg or
programming voltage.
5. PACKAGING

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

6. NOTES

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

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

a. Complete part number (see 1.2).

b. Requirements for delivery of one copy of the quality conformance
jinspection 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.
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d. Reguirements for notification of change of product or process to the
contracting activity in addition to notification to the qualifying

activity, if applicable.

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

f. Requirements for product assurance options.

g. Requirements for special carriers, lead lengths, or lead forming, if
applicable. These requirements shall not affect the part number. Unless
otherwise specified, these requirements will not apply to direct purchase
by or direct shipment to the Government.

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

6.4 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defined 1n MIT-F-38510, MIL-STD-1331, and as follows:

GND - - - - - R Electrical ground (common terminall.
VIN - = = - = = = = = = = - = Voltage level at an input terminal.

Vigc - - ---- - - - - - - - Input clamp voltage.
IiN----=-=--=-=-=-=--- Current flowing into 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 material and finish C (see
3.3). Longer lead Vengths and lead forming shall not affect the part number. 1t 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 have equivalent operational performance characteristics across military
temperature ranges or reliability factors equivalent to MIL-M-38510 device types and
may have slight physical variations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510.

Military device Generic-industry
type type
01 HPROM- 0512, MCM 5303
02 MCM 5304

6.7 Generic test data. Generic test data may be used to satisfy the requirements
of 4.4.3. Group C generic test data shall be on date codes no more than one year old
and on a die in the same microcircuit group (see appendix E of MIL-M-38510) with the
same material, design and process from the same plant as the die represented. Group D
{see 4.4.4) generic data shall be on date codes no more than one year old and on the
same package type (see terms, -definitions, and symbols of MIL-M-38510) and from the
same pilant as the package represented. The vendor is required to retain generic data
for a period of not less than 36 months from the date of shipment.

6.8 Ordering guidance. Since the qualification and certification requirements
have been removed from the specification, orders may be placed immediately.

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