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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, 1024 BIT SCHOTTKY, BIPOLAR,
PROGRAMMABLE READ-ONLY MEMORY (PROM), MONOLITHIC SILICON

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

1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithic
silicon, programmable read-only memory microcircuits which employ thin film nichrome
(NiCr) resistors, tungsten (W), or titanium-tungsten (TiW) 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.
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 type. The device type shall be as follows:

Device type Circuit
01,03 256 word/4 bits per word PROM with uncommitted collector
02,04 256 word/4 bits per word PROM with active pull-up and a

third high impedance state output.

1.2.2 Device class. The device class shall be the product assurance lTevel as
defined in MIL-M-38510.

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

Letter Case outline {see MIL-M-38510, appendix C)
E D-2 (16-1ead, 1/4" x 7/8"), dual-in-line package
F F-5 (16-1ead, 1/4" x 3/8"), flat package

1.3 Absolute maximum ratings.

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

Input voltage range- - - - - - - - - - - - - -1.5 V dc at ;10 mA to +5.5 V dc
Storage temperature range- - - - - - - - - - ~65°C to +150 C

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

Thermal resistance, junction-to-case (8;jc):1/ See MIL-M-38510 Appendix C
Output supply voltage- - - = - - - - - - - - -0.5 V dc to +V¢¢

OQutput sink current- - - = = - - = - - - - - +100 mA

Maximum power dissipation (Pp) 2/- - - - - - 739 mW dc

Maximum junction temperature (Ty) 3/ - - - - *175°C

T/ Heat sinking is recommended to reduce junction temperature.
7/ Must withstand the added Pp due to short circuit test (e.g., Igs).
3/ Maximum junction temperature shall not be exceeded except for allowable short

duration burn-in screening conditions per method 5004 of MIL-STD-883.

TBeneficial comments (recommendations, additions, deletions) and any perti- |
Inent data which may be of use in improving this document should be addressed|
lto: Rome Air Development Center (RBE-2), Griffiss AFB, NY 13441, by using |
|the 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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1.4 Recommended operating conditions:

Supply voltage - - - - - ~ - - = = = = - 4.5 V dc minimum to 5.5 V dc maximum
Minimum high level input voltage (Viy) - 2.0 V dc

Maximum low level input voltage (Vi )- - =~ 0.8 V dc

Fanout (each output) - - - - - - - - = - 16 mA 4/ .

Case operating temperature range (T¢)- - -55°C tTo *125°C

2. APPLICABLE DOCUMENTS

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

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification For.
STANDARD
MILITARY

MIL-STD-883 - Test Methods and Procedures for Microelectronics.

(Copies of specifications, standards, handbooks, drawings, and pubiications

required by manufacturers in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting officer.)

2.2 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS

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

3.2.2 Truth table.

3.2.2.1 Unprogrammed devices. The truth table for unprogrammed devices for
contracts invoiving 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 alTtered item drawing.

3.2.3 Functional block diagram. The functional block diagram shall be as
specified on figure 3.

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

4/ 12 mA for circuit B.
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TABLE 1. Electrical performance characteristics.
T [ I [ Device [ Limits 1 |
| Characteristic | Symbol | Conditions 1/ | type in Max TUnit |
} : : -5656°C < Tg < +T25°C ‘ | : : #
|
[High Tevel output voltage |Vgy [V = 4.5 V5 [ 02,08 124 T--—- TV 1
| | gy = -2 mA | | | | |
} { {VIL =0.8V  Vpy=20V } { } } {
TCow Tevel output voTtage Vg Ve =45V, [ 01,02 | To.5 1TV |
| | [Ig. = 16 mA 2/ | 03,04 | | 1 |
{ { {vIL =0.8V — Viy=20V { { { { {
TTnput cTamp voltage TVic [Vee = 8.5 V5 [ 01,02 | [-1.51 v T
| | 1IN = -10 mA; | 03,04 | | | |
| | ITc=25¢C | | i | |
| | | | | | | |
TMaxTmum coTTector cut-off TIcpyx [Vee = 5.0 Vs [ 0IL,03 ] I00 T WA T
| current | {vg = 5.2V | } } : }
| | 1 |
[High 1mpedance (ofT-state] |lgyz Ve = 5.5 V; I 07,04 T 100 T WA T
| output high current | IVg = 5.2 V | | : : :
| 1 | | [
[High impedance (off-state) TIg 7 Vecc = 5.0 Vs T~ 02,04 [——-"T-100 T WA 1
| output low current | {VO = .5V { : : | :
| | i
THYgh TeveT Tnput current™ TIyy; \Vcc = 5.5 Vs [ 01,02 [--- 150 T wA T
{ { }VIN = 5.8V { 03,04 : || I| =
High Tevel input current TTiH2 Ve = 5.5V, Viy = 4.5 V; | 01,02 I 1100 | wA
| | |spec1a1 progr m p1n { 03,04 ; ; # :
| | |
[Low Tevel input current — [I Ve = 5.5V [~ 01,02 -1 T1-250 T uh ]
| |VIN =0.5YV : 03,04 { : { }
| 1 |
[Short circuTt output TTos TVcc = 5.5 V5 3/ [ 02,04 [-10 [-I00 T mA T
| current | |Vg = 0.0 V { : } { I
| | |
[Supply current TIce Voo = 5.5V; [~ 01,02 [ 1130 1 mA |
| { :VIN = 0; outputs open { 03,04 } : { :
|
[Propagation delay time TtPHLL Vo = 3.5 Vand 5.5°V; | 01,02 1 75 1 ns
| high-to-low level logic, | [C_ = 30 pF minimum; | | | | |
| address to output | Isee figure 6 | 03,04 | | 35 { :
| | | | | |
[Propagation delay time Ttpryr | I 01,04 I- 175 1 ns
| low-to-high level logic, | ] | | | | |
{ address to output { : = 03,04 = { 35 } =
[Propagation delay time TtpHL2 T | 01,02 === 135 [ ns |
| high-to-low level logic, | | | | | |
| enable to output { : : 03,04 :—-- } 20 } |
| |
TPropagation delay time TtpLH2 | [ 01,02 T--= 135 [ ns [
| low-to-high level 1logic, | | | | | | |
| enable to output } : } 03,04 { } 20 { l
|
17 TompTete terminal conditions shall be specified in table IIl.
2/ IpgL = 12 mA for circuit B.
3/ Not more than one output shall be grounded at one time. Output shall be at high logic Tevel

prior to test.
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3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIT-M-38510 {see 6.5).

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

3.5 Electrical test requirements. Electrical test requirements for each device
class shall be the subgroups specified in table II and (where applicable), the
altered item drawing. The electrical tests for each subgroup are described in table
III.

TABLE II. Electrical test requirements.

(method 5005)

I [Subgroups (see tabie ITI)T
[ MIL-STD-883 test requirement | |
[ I CTass S [T CTass B 1
| | devices | devices |
[Tnterim electrical parameters (pre burn-in] I T | 1 [
| (method 5004) : } {
|

[Final eTectrical test parameters r1*,2,3,7%, 11%,2,3,7%, 1
| (method 5004) for unprogrammed devices |18 }8 }
| !

TFinal electrical test parameters 1*,2,3,7~, 11*,2,3,7%, T
] (method 5004) for programmed devices 18,9,10,11 18,9 {
| | |

[Group A test requirements r1,2,3,7,8, 11,2,3,7,8, 1
|  {method 5005) [9,10,11 i9,10,11 {
! | !

TGroup B end-point electrical parameters 11,2,3,7,8, T N7R

{ (method 5005) 19,10,11 | {
| | |

TGroup C end-point eTectrical parameters | N/R 1,2,3,7.8 |
| (method 5005) | | {
| | |

[Group D end-point electrical parameters 11,2,3,7,8 11,2,3,7,8

| | I |
| | | |

NOTES:

1. (*) Indicates PDA applies to subgroup 1 and 7 (see 4.2c).
2. Any or all subgroups may be combined when using high speed testers.
3 Subgroups 7 and 8 shall consist of verifying the pattern specified.

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 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. A1l testing shall be verified
through group A testing as defined in 3.2.2.1, tables II and III. It is recommended
that users perform subgroups 7 and 9 after programming to verify the specific program
configuration.

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

3.8 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 14 (see MIL-M-38510, appendix E).
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4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance with MIL-M-38510 and methods 5005 and 5007, as applicable, of MIL-STD-883,
except as modified herein.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and sha e conducted on all devices prior to qualification and 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 4, or equivalent.

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

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

d. Freeze-out test. This test shall be conducted as a 100 percent screen on
all class S devices having nichrome as the fusing 1ink. Within no more than
24 hours after completion of burn-in and prior to final electrical test, all
devices having nichrome as the fusing 1ink (see 3.7.1 and 3.7.2) shall be
subjected to a freeze-out test. If more than 24 hours have elapsed
subsequent to the 125°C hurn-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 test
parameters shall be comp’eted 96 hours after the freeze-out test.

The freeze-out test shall be conducted as follows:

1. Connect devices in the electrical configuration of figure 7 or in the
burn-in configuration of figure 4 with the bias cycled, 3 minutes on and
3 minutes off, throughout the duration of test.

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

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

during this period.

4. Remove bias and subject all devices to subgroup 1 final electrical test
to establish continuity of the nichrome resistors and remove all failed
devices from the 1ot. 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
etectrical 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 herein for
groups A, B, C, and D inspections (see 4.4.1 through 4.4.4). Qualification data for
subgroups 7, 8, 9, 10, and 11 shall be by attributes only.

4.3.1 Qualification extension. When authorized by the qualifying activity, for
qualification inspection, 1T a manufacturer qualifies to a faster device type which
is manufactured identically to a slower device type on this specification, then the
slower device type may be part I qualified by conducting only group A electrical
tests and any electricals specified as additional group C subgroups and submitting
data in accordance with MIL-M-38510, apendix D (i.e., groups B, C, and D tests are
not required).




MIL -M-38510/203C

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance With MIL-M-385T0. 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 1
of method 5005 of MIL-STD-883 and as follows:

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

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

¢. For unprogrammed devices, a sample shall be selected to satisfy
programmability requirements prior to performing subgroups 9, 10, and 11.
Twelve devices shall be submitted to programming {see 3.2.2.1). If more
than two 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 four total device failures allowable.

d. For unprogrammed devices, 10 devices from the programmability sample shall
be submitted to the requirements of group A, subgroups 9, 10, and 11, If
more than two 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 four total device failures allowable.

4.4.2 Eroug B ins%ection. Group B inspection shall be in accordance with table 11
of method >0 0 - -883 and as follows:

a. For qualification 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 test for class S devices shall be in accordance with table
IIa (subgroup 5) 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 4 or equivalent shall be used.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
II1 of method 5005 of MIL-3TD-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, using the circuit shown on figure 4, or equivalent.
2. Tg = *+125°C minimum.

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

¢c. For qualification, at least 50 percent of the sample selected for testing in
subgroup 1 shall be programmed {see 3.2.2). For quality conformance
inspection, the programmability sample (see 4.4.1c) shall be included in the
subgroup 1 tests.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table 1V
of method 5005 of MIL-S1D-883. End-point electrical parameters 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. Al1l voltages given are referenced to the microcircuit
ground terminal. Currents given are conventional and positive when flowing into the
referenced terminal.
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| Ag U vee I6

2 —— As A7 15

3 ———1Ag CE2 14

4 A3 CE; 13

5 Ao (o] 12

6 —— Ay Opb———11i

7 A2 03 10

8 —————GND 04 9

FIGURE 1. Terminal connections.
Word Epab]i. Address Data

No. CE1 CE2 A7 A6 A5 A4 A3 A2 A1 A0 01 021 03| 04
NA L L{X X | X | X [XiX]|X}]X 5/ 5/ |5 5
NA L HIX X XX x| X |[X]|X ocC| OC| OCy OC
NA H LEX X | X | X XX | XX oc| oC| oc| oOC
NA H HiX | X [ X [X X XXX oCc| oC| oC} OC

NOTES:

1. NA = Not applicable.

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

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

4. Program read out can only be accomplished with both enable
inputs at low level.

5. The outputs for an unprogrammed device shall be high for

circuits A and B, and shall be Tow for circuit C and G.

FIGURE 2. Truth table (unprogrammed).
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CIRCUIT A

TEST ROW
SELECT
l |- — -y — -
| ] -
Ay
Ag °'—i >°Q ;
A A A A

NI
[T
(T TR T
T LT

>
| ‘
| OF 32 DECODER

TEST COLUMN

1

I

TEST COLUMN

“—W I THTE T [

[l

T
LI

—~J
5

I —
! '_‘Dr»—— o 0 03 04
CEp o—

A = 32 x 8 Memory Array
B = 1 of 8 Decoder

nn

FIGURE 1. Functional block diagram.
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Functional block diagram - Continued.

FIGURE 3.
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Functional block diagram - Continued.

FIGURE 3.
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A7 —
A6 — 1024-BIT ARRAY
AS 32 H 32 x 32
— MEMORY MATRIX
A4 —
A3 —]
DECODER l
A2 | |
! 1 ! 1
Al 8 1 8 8 1 8
AO MUX |—| MuXx MUX —{ Mux
CEl
CE2 — BufF | | BUF BUF BUF
ENABLE ] | ] ]
GATE 04 03 02 ol

CIRCUIT G

FIGURE 3. Functional block diagram - Continued.
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5.0 V MIN
o
R SR 2R R

Vee
Qo©° Ao (o]}
Q00— A2 Oz
Qzo0——{A3 04
Qq0——{ A4 CE, f———>00Q9
Qg O0——1As ag'—___“'“oaa
QGO—-—-—— Ae GND!

Az l
Q50— ] -

R = 3000 +5% for all other circuits.

NOTES:

1. R = 3600 5% for circuit B.
have separate identical loads.

2. Al11 pulse generators have the following characteristics:
VIL = -1.5 V minimum to 0.8 V maximum.
VIH = 2.0 V minimum to 5.5 V maximum,

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

4. Input frequencies are as follows:

Input Frequency (+50%)
Q fo = 100 kHz min.
G fy = 1/2 1
Q2 f2 1/2 f1
Q3 f3=1/2 %,

Q fy=1/2 %
Qg fy = 1/2 1,
06 f6 1/2 fS
% f, = 1/2 %
Qg fg = 1/2 f;
09 f9 1/2 f8
FIGURE 4.

Burn-in and life test, circuit.

12

A11 outputs shall

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

INPUT

A3z ol
A
SEE 4
PULSE TEST As Opf—©

GENERATOR Ag
TABLES
PRR = [MHz L A7 0zf—0
ce — 3
CE 04 R2 g
- T~ CL
§ ) CE2
L
r—<MnS <o nS
=l-37y — —— 30Vxouv
INPUT <500nS .
ovV+ 01V
VoH
ouTPUT
WAVEFORM A
— 'PHLL— VoL
—————— VOH
OUTPUT
WAVEFORM B t5v
I ' i VoL
“"’"PLH - PHL

NOTES:
1. Test table for devices programmed in accordance with an altered item drawing

may be replaced by the equivalent tests which apply to the specific program
configuration for the resulting read-only memory.
2. CL = 30 pF minimum, including jig and probe capacitance; R1 = 3300 +25% and

R2 = 6800 20%.

3. Outputs may be under load simultaneously.

FIGURE 5. Switching time test circuit.

13
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—————— ViL
—————— ViH
E onee———— V
X —'1 ;3() F._,;zo I
SR TTTTT TG k\g Vol
cc == VPHV
Vv
PL Vi
| 'TLH —}»-"Dl le——tp——{ | |-'D2 P
VorEX ~ T T T T T T T T | tTHL
onumesesseesl $ 0900000000 Sl . e e e e e VOPDX

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

FIGURE 6a. Typical programming voltage waveforms during programming for circuit A.

TTL HIGH
ADDRESSES
TTL LOW-—X : ;
TR PP
90%{:- - -——=-=- -—Vep
PROGRAM TTL LOW 10 %
PIN k-TD2
'T 'P \Y/
90°/.i- -— — = — — =T
OUTPUT 10 %
PIN TTL LOW
- ~7.0V
Vee 5.5V
Tpi
——-40V
R TTL HIGH
STROBE TTLLOW_____________._..\_J\_J
CHECK—te—sl  lo—ed—cHECK
NOTES:

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 IVb.

FIGURE 6b. Typical programming voltage waveforms during programming for circuit B.

14
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ADDRESS K -
INPUT A?(‘)’,W//) AfIRST ALasT
C TpR — PROGRAM) 50 SECMN
i 2.5 SEC| [mMAX Tps- |
Vee Veer - y -—-— - == e b B ~ — (pAvRE) [~
INPUT Vee CCH™
oV —Veer
i —{[~1p, [VERIFY
1 — |
ouTPuT  *17.0Voge, ..'/l Bo /—-\
VOLTAGE VOUT 'TLH-’- 10 ps BN" BN B0 BN
INPUT MIN
oV -10% | |
—-— ﬁ’. -_—
t L —.‘ I-.-JD —] to — Ly

" o
oo LT U U VL

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

FIGURE 6¢c. Typical programming voltage waveforms during programming for circuit C.

15
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2.4V T0 5.5V
ADDRESS ><

OV TO 0.5V

t
Veer -
V 5.0V
e Veev j Pa—

—o t2 ts

Vop - ' —

OUTPUT VOH —— 21/ e ——
VoL

24 TO 5.5V
ENABLE /
OV 7O 0.5V

L
1311—- —44 '4“—'
le— PWE—®!

FIGURE 6d. Programming voltage waveforms during programming for circuit G.

16
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5.0 V MIN
R2
WA
v
/ \ CC
Ao R,
A\ o) FVWA-¢
SEE
NOTE A2 R
2 Az 02 MVV\-e
Ag D.U.T R
As O3 A \\—¢
\ ) Av 04 VWV V-
|0 o
CEo
GND
L
NOTES:
1. R, = 4.7 ko +5%. A1l bit outputs shall have separate identical loads.

1
2. For the freeze-out test, all Address inputs shall be either high, low or open.
3. R, =1 ka #5%.
4

Barn-in circuit may be used to perform this test. (See 4.2 d.) A1l Address
inputs shall be either high, low or open.

FIGURE 7. Freeze-out test bias configuration.

17
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4.6 Programming procedure identification. The programming procedure lo be
utilized shall be identified by the manufacturer's circuit designator. The circuit
designator is cross referenced in paragraph 6.6 herein with the manufacturer's symbol
or FSCM number.

4.7 Programming procedure for circuit A. The programming characteristics on table
IVa and the Tollowing 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.

b. 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.
c. Apply Vp_ voltage to Vgg.

d. Bring the TE, inputs high and the TEy inputs low to disable the device.
The chip enables are TTL compatible. An open circuit shall not be used to
disable the device.

e. Disable the programming circuitry by applying Vgpp to the outputs of the
PROM.

f. Raise Vpgp to Vpy with rise time less than or equal to tT_y.

g. After a delay equal to or greater than tp; apply only one pulse with
amplitude of Vopp and duration of t, to the output selected for
programming. Note that the PROM is supplied with fuses intact, which
generates an output high. Programming a fuse will cause the output to go
Tow.

h. Lower Vec to Vpy following a delay of tpp from programming enable
pulse applied to an output.

i. Enable the Prom for verification by applying Vyp to TEyx and Viy to
E
X -
j. Apply Vpyy to Vgc and verify bit is programmed.
k. Repeat steps a through j for all other bits to be programmed in the PROM.

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

4.8 Programming procedure for circuit B. The programming characteristics on table
IVb, and the following procedures shall be used for programming the devices:

a. Connect the device in the electrical configuration for programming. The
waveforms in figure 6b and the programming characteristics of table IVb
shall apply to these procedures.

b. Raise Vgc to 5.5 volts.,

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

d. Disable the chip by applying Viy to TEp and TE; inputs. TEj; and
TE, inputs are TTL compatible.

e. Apply the Vpp pulse to the programming pin (CE7). In order to insure
that the output transistor is off before increasing the voltage on the
output pin, the program pin's voltage pulse shall precede the output pin's
programming pulse by Tpjy and leave after the output pins programming pulse
by Tpp (see figure 6b).
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Apply the VgoyT pulse with duration of tp to the output selected for
programming ?see table IVb). The outputs shall be programmed one output at
a time, since internal decoding circuitry is capable of sinking only one
unit of programming current at a time. Note that the PROM is supplied with
fuses generating a high level logic output. Programming a fuse will cause
the output to go to a low Tevel logic in the verify mode.

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

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

Enable the chip by applying Vy_ to the TEj and TEp and verify the
program. Verification may check for a low output by requiring ghe device to
sink 12 mA at Vgg = 4.0 V and 0.2 mA at Vgcc = 7.0 V at Teg = *25 C.

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

Programming procedures for circuit C. The programming characteristics on

table IVC and the following procedures shail be used for programming the device.

a.

4.10

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

Terminate all device outputs with a 10 ka resistor to Vgc.

Address the PROM with the binary address of the selected word to be
programmed. Raise Vgc to Veop = 8.75 *.25 V.

After a tp delay (10 us), apply Voyy = *+17 #1 V to the output to be
programmed. Program one output at a time.

After a tp delay (10 us), puise TEj and TE, inputs to logic "0" for a
duration of tp (1 to 2 ms).

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

Other bits in the same word may be programmed sequentially while the Vg
input is at the Vccp level by applying Vour pulses to each output to be
programmed allowing a delay to tp between pulses as shown on figure 6¢c.

Repeat steps 4.9b through 4.9g for all other bits to be programmed.

To verify programming, after tp (10 ps) delay, lower Vg and Veoy =
+5.5 .2 V, and apply a logic "0" level to TE; and TEy inputs. #he
programmed output should remain in the "1" state. Again lower Vgc tO
YEQL - +4.5 .2 V, and verify that the programmed output remains in the
! state.

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

Programming procedure for circuit G. The programming charcteristics on table

IVd and The following procedures shall be used for programming:

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 desired word by applying high or low levels to the appropriate
address inputs. Disable the device by applying a high level to one or more
‘active Tow' chip Enable inputs. NOTE: Address and Enable inputs must be
driven with TTL logic levels during programming and verification.
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c. Increase Vcc from nominal to Vgcp (10.5 #0.5 V) with a slew rate Timit
of Ipr (1.8 to 10.0 v/us). Since Vpoc is the source of the current
required to program the fuse as we]? as the Igc for the device at the
programming voltage, it must be capable of supplying 750 mA at 11.0 volts.

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

e. Enable the device by taking the chip Enable(s) to a low level. This is done
with a pulse PWE for 10 us. The 10 ps duration refers to 5.0 vV {:0.25 V).
The time that the circuit (device) is enabled. MNormal input levels are used
and rise and fall times are not critical.

f. Verify that the bit has been programmed by first removing the programming
voltage from the output and then reducing Voo to 5.0 V (#0.25 V). The
device must be Enabled to sense the state o? the outputs. During
verification, the l1oading of the output must be within specified Ig_ and
Igy limits.

g. If the device is not to be tested for Vogy over the entire operating range
subsequent to programming, the verification of step 4.11f is to be preformed
at a Vgc level of 4.0 volts (#0.2 V). Vgy, during the 4.0 volt
verification, must be at least 2.0 volts. The 4.0 volt Vgc verification
assures minimum Vgy levels over the entire operating range.

h. Repeat steps 4.10b through 4.10f for each bit to be programmed to a high
level. If the procedure is performed on an automatic programmer, the duty
cycle of Vcc at the programming voltage must be limited to a maximum of 25
percent. ?his is necessary to minimize device junction temperatures. After
all selected bits are programmed, the entire contents of the memory should
be verified.

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

5. PACKAGING.

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

6. NOTES

6.1 Intended use. Microcircuits conforming to this specification are intended for
original equipment design application and Togistic support of existing equipment.
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TABLE IVa. Programming characteristics for circuit A.
I I T Limits 1/ T T
: Parameter {Symbo1 Tﬁﬂfn {Recommended T Max | Unit |
| | | |
1 1 | ] | ] |
|Address input voltage 2/ 1VIH } 2.4 | 5.0 ] 5.0 |Volts |
| IVIL } 0.0 | 0.4 ] 0.5 1 " |
I | | | | | I
T I | I I I I
|Programming [Vpy 3/ 110.75 | 11.0 11,251 " !
|Voltage to Vgg low IVpy 0.0 | 0.0 1.5 1 "
|Program verify 1VpHyY | --- | 5.5 [
‘Verify voltage {VR 4/ : 4.5 } --- : 5.5 { " {
T ] I | T I I
|Programming input Tow Fliep e -300 ]-600 | uA
| current at Vpy I I | I ! !
| | | | | | |
I I | ! | ] ]
|Programming voltage (Vgg) JtTLH | 11 5 ! 10 | us
{ transition time :tTHL : 1 % 5 } 10 : " :
T ] I ) | I I
|Programming delay ltp1 I 10 | 10 | 20} *" |
! Itp2 | 1 I 5 | 51 " !
I | I | | | |
T I | I I 1 I
}Programming pulse width :tp 5/ : 90 : 100 : 110 } " ;
T I | [ [ I T
}Programming duty cycle {PDC ; --- ‘ 30 : 60 : %
T ] I T [ I I
|Output voltage | | I | | |
| Enable IVopg 6/ | 10.5 | 10.5 111.0 |Volts |
‘ Disable %Vopg - } 0.0 } 5.0 : 5.5 {Vo]ts l

During the programming the chip must be disabled for proper operation.

NOTES:

2/ No inputs should be left open for VIH-

& |jw
~ 0~

Vp max.

5/ Note step j in programming procedure.

25
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TABLE 1Vb. Programming characteristics for circuit B.

I I I [ Cimits 17 | |
| Parameter | Symbol | Conditions | [Unit |
| I | T™in | Rec. | Max | |
l ! | | | | | [
| | I | 1 | | |
:VCC required during programming {Vccp I } 5.4 ‘ 5.5 } 5.6 ‘ v }
I T | I | | ] |
IRise time of program pulse to [tTLH | 10.34 10.40 10.46 |V/us |
| data out or program pin | | } : : : }
| | |
T | | | | | | |
{Programming voltage on program piniVpp } :32 .5 l 33 :33.5 = v }

|
I I I | | I | T
:Output programming voltage ‘VOUT : ‘25 5 , 26 }26.5 } '] !
T | i | | | | |
}Programming pin pulse width (TE) |tpp IChip disabled, Vgg = 5.5 V {--- [100 :180 { us |

| ! | | |
| | I I | | I ]
:Pu1se width of programming vo1tage||tp }Chip disabled, Vee = 5.5 V } 1 } { 40 : us :
T I I I | | | |
[Required current 1imit of power I [Vpp = 33 V, Voy7 = 26 V, [240 | f--- | mA |
| supply feeding program pin and | |Vee = 5.5V | | | [ |
| output during programming : I : { { : ;
|
| | 1 | ] | | |
|Required time delay between {Tp1 IMeasured at 10% levels 70 18 190 | us
| disabling memory output and | | | | ] | |
| application of output | | | i | | |
{ programming pulse | | | | | | |
| | | | | | } |
| | | I | | I {
|Required time delay between 1Tp2 [Measured at 10% Tevels {100 | | | ns
| removal of programming pulse | | | | | | |
{ and enabling memory output } ‘ : ‘ = % |

I
] ! ] ] T ] T |
}Output current during verification{IoLv1 IChip enabled, Voo = 4.0 V { 11 { 12 { 13 ; mA }
|

| ) | i | ] I |
} iIgLy? IChip enabled, Ve = 7.0 V lo .19 0.2 =0.21 : mA }

| | |
| I ] I | 1 | |
}Address input voltage IVIH | 2.4 5.0 5.6 |V

| | | } I | |
[ ) I | | | I i)
| IViL | 0.0 l0.4 (0.8 |v |
| | | | | 1 | |
T | | | I | I |
|Maximum duty cycle during auto- |D.C. Itp/tc | | 125 | % |
| matic programming of program pinl| | | | | | [
| and output pin | | ! | | I |
| | | ! I I | |
1/ T¢ = 25°C
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TABLE IVc. Programming characteristics for circuit C.

| | | i Limits 1/ | ]

| Parameter | Symbol | Conditions | jUnit |

| | I TMin T Rec. | Max | [

i | | | | | | |

| 1 ] I ] ] ] ]

IProgramming voltage [Veep L/ Ilgep = 375 #75 mA 18.5 18.75 19.0 [Voltsl

| | ITransient or steady state | | | | |

| | | | | ] | |

1 i ] | | | : |

:Verification upper Timit 1VeeH | }5.3 |5.5 !5.7 {Vo]ts}

| [ i

| ] T | ] ] ! |

‘Verification Tower Timit %VCCL } {4.3 }4.5 ‘4.7 %Vo1ts=

T ] I ] I ] | I

|Verify threshold Vg 2/ | 1.4 1.5 11.6 |[Volts|

| | | ! | | | |

T I I I ] ] I I

‘Programming supply current Vccp IVeep = *8.75 .26 ¥ %300 %350 %400 ‘ mA {

| |

I | ] | | ] ] |

‘Input voltage high level "1" IViy : }2.4 | %5.5 }Vo]ts}

| |

I | 1 | | | | ]

{Input voltage low Tevel "0" }VIL | { 0 }0.4 %0.8 =Volts|

i |

i 1 ] | | | I 1

{Input current ‘IIH =VIH = +5.5 V } : { 50 } uA

1 | | | i | ] |

IlInput current {IIL {VIL = +0.4V |I { ll-500 } uA {

T | | ] | | | |

JOutput programming voltage IVgyt 3/ |lgyr = 200 *20 mA | 16 | 17 | 18 |Voltsl

| I |Transient or steady state | ] ! | |

| | | | | | | |

] ] | | | 1 | |

=0utput programming current ;IOUT }VbUT = +17 ¥V 21 V {180 | 200 }220 | mA |

| | |

T | | ] | I ] I

{Output pulse transition }tTLH { : 10 : = 50 } us |

T I | I | ] | I

Il‘CE' programming pulse width }tp { {0.3 l|0.4 I|0.5 { ms =

| | | I | ] I I

|Pulse sequence delay Itp ! | 10 | | | us |

| | | | | | | !

T | i ] ] | | T

kProgramming time :tpR }VCC = Veep } l %2.5 { uS

| i | | | | | I

lProgramming pause :tps :VCC =0V = 6 } = } us

I ! | | | | I I

{Programming duty cycle {tpR } : : : 50 } % :

| |tpr*tps | | | | I |

| | PRPS L L

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

Z/ Vg is the sensing threshold of the PROM output voltage for a programmed bit. It nomally
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 fusing

cycle. The recommended supply is a constant current source clamped at the specified voltage limit.
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TABLE IVd. Programming characteristics for circuit G.
T I | ] Limits 1/ P
Parameter | Symbol | Conditions | |Unit |
[ | TMin T Rec. | Max | |
| I [ f I | | |
[ ] | T [ T I I
[Required Ve for programing IVeep | 110.0 110.5 :11.0 : v {
i | | ! I
T | T I I ] I ]
|I¢c during programming IIccp Ve =11V : : : 750 : mA :
[ | |
T T I T T f [ T
|Required output voltage for [Vop | [10.0 [10.5 [11.0 1 VvV |
[ programming | ! | | | | |
T T T ] I I T |
|Output current while programming |Igp Wour = 11 V I I 120 | mA |
[ I | I | | |
T T [ | ) I I
Rate of voltage change of V¢ IRR 1.0 | [10.0 {V/us |
or output | I | |
T T I I ] I I
:Programming pulse width (Enabled) {PNE | | 9 | 10 : 11 ' us :
| I I
T I I | I ! ! |
fRequired Vce for verification |Veey } 3.8 | 4.0 l 4.2 { v {
| [ |
T T I ] I I I T
[Maximum duty cycle for V¢ IMDC | | 25 |25 | % |
I at Veep | | | ! | I |
I | | | | | ! |
T T I | I i I )
jAddress set-up time ity | 100 | I I ns |
| | | 1 | | | I
I ] I T I T I T
[Veep set-up time Ito I I 5 | : : %s }
| | | ~ [ !
T T I T I T I T
IVCCP hold time :ts I IlOO { : I ns :
T T T | T T | T
[Vop set-up time It3 I 100 | ! [ ns |
| | ! ! ! | | |
T I T T T T I T
Vgp hold time [tq ] f100 | | | ns |
] I | ] I | |

/ T¢ = 25°C

2/ Vecp set-up time may be greater than 0 uf Vpop rises at the same rate or faster than Vgp.
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6.2 Ordering data. The contract or purchase order should specify the following:

a. Complete part number (see 1.2).

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

c. Requirements for certificate of compliance, if applicable.

d. Requirements for notification of change of product or process to 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, 1ead lengths, or lead forming, if
applicable. These requirements shall not affect the part number. Unless
otherwise specified, these requirements will not apply to direct purchase by
or direct shipment to the Government.

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

i. Requirement for "JAN" marking.

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

GND - = = = = = = = = = = - = Electrical ground (common terminal).

IIN -~ - - =-=-=-=----=-- Current flowing into an input terminal.

Vig - - - - = = = == - = - = Input clamp voltage.

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

6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.

Unless

otherwise specified, microcircuits acquired for Government logistic support

will be acquired to device class B (see 1.2.2), and lead finish C (see 3.3). Longer
lead lengths and lead forming shall not affect the part number. It is intended that
spare devices for logistic support be acquired in the unprogrammed condition (see

3.7.1)

and programmed by the maintenance activity, except where use quantities for

devices with a specific program or pattern justify stocking of preprogrammed devices.

6.5
conveni

Substitutability. The cross-reference information below is presented for the
ence oF users. MWMicrocircuits 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 Generic-industry Circuit Fusible Symbol/
device type type designator 1ink FSCM number

01 7610/Harris Semiconductor A NiCr CDW0/34371
01 5300-1/Monolithic Memories B NiCr CECD/50364
01,03 82S126A/Signetics Corporation c NiCr CDKB/18324
01 93417/Fairchild Semiconductor D NiCr CFJ/07263
02 93427 /Fairchild Semiconductor D NiCr -

02 545287 /National Semiconductor G TiW/W CCXP/27014
02 7611/Harris Semiconductor A NiCr -

02 5301-1/Monolithic Memories B NiCr -
02,04 825129a/Signetics Corporation C NiCr -
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