MIL-M-38510/206C
10 SEPTEMBER 1986
SUPERSEDING

MIL-M-38510/2068
31 January 1984

MILITARY SPECIFICATION
MICROCIRCUITS, DIGITAL,
4096-BIT SCHOTTKY, BIPOLAR, PROGRAMMABLE READ-ONLY MEMORY (PROM),
MONOLITHIC SILICON
This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.
1. SCOPE
1.1 Scope. This specification covers the detail requirements for monolithic silicon, programmable
read-only memory (PROM) 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 and are reflected in the complete part
number. A special test requirement is included in this specification to screen against devices which

may con?ain 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 and as specified herein.

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

Device type Circuit Access times (ns)
01 1024 word/4 bits per word PROM with open collector. 85
02,04 1024 word/4 bits per word PROM with tri-state output. 85, 55
03 1024 word/4 bits per word PROM with active pull-up. 85

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

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

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

2 (16-1ead, 1/4" x 7/8"), dual-in-line package

5 {16-lead, 1/4" x 3/8"), flat package

6 (18-lead, 1/4" x 15/16"), dual-in-line package

ee figure 1 (24 terminal, 0.40" x 0.40" chip carrier)
See figure 1 {18-lead, 3/8" x 3/8"}, flat package
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1.3 Absolute maximum ratings.

Supply voltage range = - = = - = = = = ~ =~ = - - ~0.5 V¥ dc to +7.0 V dc

Input voltage range~ =~ = = = = = = = = = « ~ - = -1.5 ¥V dc at -18 mA to *5.5 V dc
Storage temperature rangeé- - - - - - = = - - - = —65°§ to +150°C

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

Ibe of use in improving this document should be addressed to: Rome Air Development Center
[(RBE-2), Griffiss AFB, NY 13441, by using the self-addressed Standardization Document

IBeneficial comments (recommendations, additions, deletions) and any pertinent data which may T
|
|
| 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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Thermal resistance, junction-to-case (8yc) 1/:

Cases E, F,and V - = = = = = = =~ =~ = = = = - = - See MIL-M-38510, appendix C
€aSE Yo = = = = = m = mm e e e e s m e o - 30°CyW 2/
Case Zn = =~ m = = =~ = =~ = =~ == omom e ==~ = 0.08 C/W

Output voltage applied- - - = = = = ~ = = =~ = = = =~ -0.5 ¥V dc to *V¢¢

Qutput sink current - - - = = = -~ = = = = - - ~ - - 100 mA

Maximum power dissipation (Pp) 3/ - - - ~ - - - - - 794 mW dc

Maximum junction temperature {Tj) - - = ~ ~ - - - - +175°C 4/

1.4 Recommended operating conditions.

Supply voltage range (Vgp)- - = ~ ~ = = =~ = = =~ = = +4,5 V dc minimum to +5.5 V dc maximum
Minimum high-level inpu% voltage (Viy)- - - - - - ~ 2.0 V dc

Maximum low-level input voltage (Vi } - - - - - - - 0.8 V dc

Normalized fanout (each output) - - - - - - - - -~ - 16 mA .

Case operating temperature range (T¢) - - - - - ~ - -56°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 listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation.

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 contractors in connection with specific
acquisition functions should be obtained from the contracting activity or as directed by 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 (except for associated detail specifications, specification sheets or MS
standards), the text of this specification shall take precedence. Nothing in tis specification,
however, shall supersede applicable laws and regulations unless a specific exemption has been
obtained.

3. REQUIREMENTS

3.1 Detail specifications. The individual item requirements shall be in accordance with
MIL-M-385T0, and as specitied herein. When manufacturer-programmed devices are delivered to the

user, an altered jtem 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 specitied 1n MIL-M-38510 and herein.

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

%/ When a thermal resistance value is included in MIL-M-38510, appendix C, it shall supersede the

~  value stated herein.

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

}] Maximum junction temperature shall not be exceeded except for a?lowab]e short duration burn-in
screening conditions per method 5004 of MIL-STD-883.
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3.2.1 Terminal connections. The terminal connections shall be as specified on figure 2.

3.2.2 Truth table.

3.2.2.1 Unprogrammed devices. The truth table for unprogrammed devices for contracts involving
no altered item drawing shall be as specified on figure 3. When required in groups A, B, or ¢ (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 diagram. The functional block diagram shall be as specified on fi?ure 4,
Upon implementing design changes, the manufacturer must submit a new block diagram to the qualifying
activity for inclusion in this specification. The block diagram shall clearly define the row address
inputs and the column address inputs.

3.2.4 Case outlines. The case outlines shall be in accordance with MIL-M-38510 and 1.2.3 herein.

3.3 Lead material and finish. The lead material and finish shall be in accordance with
MIL-M-38510 (see 6.4).

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

TABLE I. Electrical performance characteristics.

) [ | Conditions 1/, [Device | Limits | I
| Test | Symbol | -55°C < Tg < +125°C } type :Min {Max }Unit l
[ | I
I I | ! I I | I
IHigh level output voltage [Vgy IVee = 4.5 V; joz, 03,12.4 | | v I
I ! ITgy = -2 mA 104 | [ I |
I ! Vi = 0.8 V; | ! | ! !
| | IVig = 2.0 V | I I I |
! | ! | | | I |
|Low Tevel output voltage [Vgi Ve = 4.5 V; fo1,02, T 0.5 T v |
l l |IOL = 16 mA _2_/ |03,04 l l | I
} = {VIL = 0.8 V; } | { | I
Vig = 2.0V
I I | I .
{Input clamp voltage Ve Vo = 4.5 V5 [01,02, | 1.5 1T v |
| | [y = -12 mA; o306 11 L I
I | [Te = *+25°C | | | | |
[ ! ! | | | | |
[Maximum collector cut-off [Igey Vee = 5.5 Vs ol T [100 T wA |
[current | Vo = 5.2 V } = l : }
| | !
|High-Tmpedance {off-state)llgyz Vee =55V [0Z,04 1 100 T wA i
}output high current I IVoy = 5-2 V { l { } l
| |
|A7gh-impedance (off-state]llg 7 EEBRE 102,04 1 =100 T wA |
{output Tow current } }VOL = 0.5V } } : ! =
|ATgh Tevel input current  1liy IVec = 5.5 V3 101,02, 1 (50 TuwA |
| I IvgN = 5.5V 103,04 | I | l
| f [ | ! { } :
[High Tevel input current [lIgy2 Ve = 5.5V; 101,02, | 100 T wA
I I Iv%N = 4.5V |04 | I | !
} { {Specia] program pin } } { } }
|Cow Tevel input current T Wee = 5.5 V3 101,02, 1-1.0 [-250 T uA |
} { IViy = 0.5 V 103,04 } E { I

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

I T ] Conditions 17 T0evice | _Limits | |
| Test | Symbol | -55°C < T¢ < *125°C | type [M¥n [Max lUnit |
| | | | | |
SHOFE C1rCUTt OUtput Tos Vg = 5.5 V3 02,03, <10 1=100 A l
lcurrent | Vg = 0.0V 3 :04 1 I : {
| | ]
|SuppTy current ITee Veg = 5.5 7; 01,02, 1 130 T mh |
| | IV[§ = O 103,04 | 1 I |
; } ;outputs open } = ; ; }
|Propagation deTay time, [tpuL1 Ve = 5.5 V 01,02, 1 85 Tns |
Ihigh to low level logic, | land 4.5 V {03 I ] ] |
Eaddress to output 5 {CL = 30 pF } 0T { ; 55 } I
Propagation deTay time, [tpyy [See figure 6 01,02 1 '8 Thns |
Tow to high level logic, | L | 03 | | | |
{address to output I 1 ! 04 { [ 55 :
IPropagation deTay time, oLz | 101,02, 1 40 Tns |
Ihigh to Tow level logic, | H | 03 | [ | |
;enab1e to output { } {' 04 { { 35 { I
[Propagation deTay time, TtpLuz | fo1,02 T  T40 Tns |
[Tow to high level logic, | I | | I | |
| | [0 1 3% T |
| | | | | !

{enable to output

1/ Complete terminal conditions shall be specified in table III.
2/ IO% = 8 mA for circuit A only.
Not more than one output shall be grounded at one time. Output shall be at

high logic level prior to test.

3.5 Electrical test requirements. The electrical test requirements shall be as specified in table
I1 and where applicable, the altered item drawing. The electrical tests for each subgroup are

described in table III.

TABLE II. Electrical test requirements.

! [ Subgroups (see table I11)]
| MIL-STD-883 by, 2/, 3 I
| test requirements | |
| |" Class § | Class B |
| | devices | devices |
:Interim electrical parameters (method 5004) | 1 : 1 T
| |
iFTnal eTectrical test parameters T, 2,3,7,%8 1%, 72,3, 7,78 |
| (method 5004) for unprogrammed devices | I !
| | | |
[FTnal eTectrical test parameters 11%,2,3, 7%, T1¥,2,3,)7%, |
| (method 5004) for programmed devices 18,9,10,11 18,9 |
] | | |
|Group A test requirements 11,2,3,7,8, 11,2,3,7,8,9, |
| (method 5005) 19,10,11 110,11 |
| | | |
|Group B end-point electrical 1,2,3, 7,8, 1 LJZ) |
} parameters (method 5005) subgroup 5 19,10,11 | |
| |
|Group C énd-point electrical I~ NW/R 11,2,3,7,8
| parameters (method 5005) | | |
| | |
Group U test requirements (method 50057 [1,2,3,7,8 11,2,3,7.8 |
| | !

1/ * indicates PDA applies to subgroups 1 and 7 (see 4.2c).
2/ Any or all subgroups may be combined when using high-speed testers.
3/ Subgroups 7 and 8 shall consist of verifying the pattern specified.
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PIN NO.I
SEE NOTE
- J
D
TOP VIEW
o
Dimensions
Inches Millimeters Notes
Symbol Min Max Min Max 1,5
| t _T l A .053 .088 1.35 2.24
_A1 .064 .100 1.63 2.54
A .010 .022 0.25 0.56
"“Ez—’l 2
(o} B .018 .028 0.46 0.71 3,4
-k C LOL2R  --- 0.30R  --- 2
E D .395 .410 10.03 10.41
Dl .250 6.35 7
* l‘ E3 ’1 ;AZ E .395  .410 10.03  10.41
‘ r } E1 372 .388 9.45 9.86 6
A I
I A HHHHHHHH + E, .250 6.35
’ { E3 .352 .358 8.94 9.09
SIDE VIEW e -050 BSC 1.27 BSC 7
B PIN NO.| H .030 .035 0.76 0.89
i SEE NOTE ! R .008R  --- 0.20R  --- 4
A D S .065 .085 1.65 2.16
S
i ¥7 BOTTOM VIEW
e (
R
NOTES:
1. Index area: A notch, identification mark or elongation shall be used to identify
pin 1.
2. Applies to all four corners. Corners may also be chamfered.
3. Shaded areas are metallized.
4. 24 Locations.
5. No organic or polymeric materials shall be molded to the package.
6. Sealing metallization.
7. Dimensions vary in direct proportion to feature size of D and E.

FIGURE 1. Case outline Y (24 terminal, 0.40" x 0.40", chip carrier).
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T i
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A n - Dimensions
Symbol Inches Millimeters Notes
L Min Max Min Max
8 A .045 | .085 1.14 | 2.16
N b 014 | .017 0.36 | 0.43 5
(1716 15 14 1312 11 ? M c .003 .006 0.08 0.15 5
Yis 1ol __‘}_ J D .380 9.65 3
£ K S _ E L340 | .380 8.64 | 9.65
_1'—__\ N N ) E .400 10.16 | 3
T“*\&' l e -050 BSC 1.27 BSC 7.6
Nz es e 7 L K .008 | .015 0.20 | 0.38 | 9
‘ L .250 | .370 6.35 | 9.40
‘ | i Q 010 | -040 0.25 | 1.02 | 2
| %lv s, .004 0.10 10
U U B .005 0.13 7.8
s, N . e a 30° | 90° 30° | 90°] 11
s lnall’
NOTES:

1. Index area; a notch or a pin one identification mark shall be Tocated adjacent to pin one and
shall be within the shaded area shown. The manufacturer's identification shall not be used
as a pin one identification mark. Alternately, a tab (dim K) may be used to identify pin
one. This tab may be located on either side as shown.

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 centerlines. Each pin centerline shall be
located within £.005 (0.13 mm) of its exact logitudinal position relative to pins 1 and 18.

5. Al1 leads - increase maximum 1imit by .003 (0.08 mm) measured at the center of the flat, when
lead finish A is applied.

6. Sixteen spaces.

7. Applies to all four corners (leads number 2, 8, 11, and 17).

8. Dimension S1 may be .000 (0.00 mm) if leads number 2, 8, 11, and 17 bend toward the cavity of

the package within one lead width from the point of entry of the lead, into the body or if the
leads are brazed to the metallized ceramic body (see appendix C of MIL-M-38510).

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

10. Applies to leads number 1, 9, 10, and 18,

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

FIGURE 1. Case outline Z (18-lead, 3/8" x 3/8") - Continued.
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Device types 01, 02 and 04

Cases V and Z Case Y
\_J ' As A Vec Az A
A6 Ve b——— 18 5r1 erﬁNcr—lcg“l he
‘ST 3 2 | 24 23 22
AS AT b—— 17 |
A4 A8 —— 16 Ag |4 211 Ag
{ i
A3 A9 b—— 15 A3C5 zo]NC
AO ol — 14 Ap 16 IQJNC
TOP VIEW
Al 02 b——— 13 A|E7 i8[ NC
L )
fi 03 12 AZEB |7]0|
CEl 04 b—n
- 1 NC ]9 16[ 02
GND CE2 p—— 10
(0 11 1213 14 15~
T O LT J
NC TE,GNDTE,04 03
Device type 03
Cases £ and F
| ———— A6 d Vee F—— 16
2 — A5 AT b—— 15
3 ——— A4 A8 |—— 14
4 — A3 A9 —— I3
§ ————o AQ ol p—— 12
6 —— Al 02 ———— W
7 —— A2 03 |——— 10
8 ———— GND 04 f— 9

FIGURE

2,

Terminal connections.
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Word Enable Address Data
no.

CET|CEZ | A9 | A8 A7 | A6 | A5 | A4 | A3 [A2 | A1 |AO | 01| 02] 03|04
NA Lle x| x | x x| x | x |x {x{x |x (5 |5]5]|5%
NA L e [x [x Ix Ix px [x |[x |[x |x jx |ocloc]ocioc
NA Hbo [x [x tx | x [x [x |x {x|[x |x jocjocjocioc
NA HlH [ x {x x| x | x {x |{x [|x|x |x jocjocfoc|oc

NOTES:

. NA = Not applicable.

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

0C = Open circuit (high resistance output).

Program readout can only be accomplished with both enable inputs at Tow level.

The outputs for an unprogrammed device shall be high for circuits A, and D, and
shall be low for circuit B, C, and G.

Q& who—
.

FIGURE 3. Truth table (unprogrammed).
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CIRCUIT B

290——-
so— 1
A 1 4096-BIT ARRAY
A6 | pecobER Ry AT
A2 MEMORY MATRIX
40— |
A | |
Ay o IR I A W i S U o (RS
a2 O—JBUFFERS i€ 1 16 [ 16 [ 16
Ao S DECODER| _|DECODER| _|DECODER| | DECODER
] | ] ]
CE1 OO gNaBLE outPuTl__louTPuTl__ |ouTPuTl _ |ouTPuT
— GATE BUFFER|  |BUFFER|  |BUFFER|  |BUFFER
&E2 0—0
0% 03 02 01

FIGURE 4,

Functional block diagram ~ Continued.
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CIRCUIT D

| OF 64
DECODER

TEST COLUMN

64 x 16
MEMORY
ARRAY

64 x 16
MEMORY
ARRAY

|
|
|
|
64 x 16 ,
MEMORY
ARRAY I
l
|

64 x I6
MEMORY

ARRAY

TEST COLUMN

16 -

-16--

..|6.~

L:{

I OFl6 [
DECODER }—

) OF 16
DECODER:::

o
| OF 16
DECODER|[—]

DECODER

| OF 16

SEE
SCHEMATIC

CIRCUIT

FIGURE 4.

O2

Functional block diagram - Continued.
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CIRCUIT G (Device type 01)

[ 1
— b - — b —o» - —
.
o
2
oo 2 64 X 16 64 X 16 64 X 16 64 X 16
TRANSTSTOR TRANSISTOR TRANSISTOR TRANSISTOR
= FUSE FUSE FUSE FUSE
3 ARRAY ARRAY ARRAY ARRAY
3
m
~N
)
A1 o > 2
m
Ed " - e
) 1 ¥ ¥
a2+ ""*T"*‘_—_— | e 1 OF 16 1 OF 16 1 OF 16 1 OF 16
COLUMN COLUMN COLUMN COLUMN
DECODER DECODER DECODER DECODER
—
C C
C=p -
rogram Enable 0 0

Logic

FIGURE 4. Functional block diagram - Continued.
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CIRCUIT G (Device type 02)

A9—

GATE

FIGURE 4.

Functional block diagram - Continued.

AS—
1 4096-BIT ARRAY
AT o 64 X 64
na MEMORY MATRIX
Al—]
DECODER 1 ' 1 l
3 1 1 1 {
2? BT |8u|[ |85 [ | &Y
" MUX[ T MUX[] MUX[ ] MUX
I [ [ l
B
E2— BUF| |BUF| |BUF| |BUF
ENABLE o4 Q3 Q2 a1
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5.0V
MINIMUM
)
| 18 T
Qg —1 A6 Vee *
2 17
Qs —As Ar— @
0 —— Ag Ag 2 ag
4 15
Q3 — A3 Ag— Qg
Q S A o) —1f~———NAAw———<>
0 6 0 | s R
Q — A Op—VW—¢
R
7 12
— e
Qo " A2 03 " Y p
Q —= C-El 04 —— AN
10 4 — |10 R
] GND CEx— Qi

NOTES:
1. R = 2700 #+5%. A1l outputs shall have separate identical loads.
2. A1l pulse generators have the following characteristics:
VIL = -1.5 V minpimum 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,

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

4, Input frequencies (+50%) are as follows:

Input Frequency

0 fo = 100 kiiz min.
9 fi=12f,
) fo=1/2 1y
Q3 f3 =1/2 f2
0, f, = 1/2 f,
0 fs = 1/2
0 fo = 1/2 £
g, £, = 1/2 f,
Qg fg = 1/2 f,
0 fo = 1/2 fg
Q0 flo = 12 fg
Q4 f11 =172 fp

FIGURE 5. Burn-in and life test circuit, device types 01, 02, and 04.
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Veg = 5.0V MIN,

1

A\

Qg — A6 Vee

Qs — As Az Q7

Q — Agq Ag Qs

03 —1 A3 Ag — 0s

0p ——— Ag 0, __________Avxy-_-——i.
Q — Al Op V71

e GND Oq “*QQ”*

NOTES:
1. R = 2700 #5%. A11 outputs shall have separate identical loads.
2. All1 pulse generators have the following characteristics:
VIL = -1.5 V minimum to 0.8 V maximum; 50% *15% duty cycle and frequencies

as specified in note 4.

3. VCC shall be high enough to insure 5.0 V minimum at the device VCC terminal.
4. Input frequencies (+50%) are as follows:
Input Frequency

QO fO = 100 kHz min.

O fp =12 f

% fp=1/2 %

03 f3 =1/2 f2

Q f, = 1/2 £,

Q5 fo = 1/2 fa

Qg fo = 1/2 f,

Q7 f7 =1/2 f6

Qg fg = 1/2 1,

Qg f9 =1/2 f8

FIGURE 5. Burn-in and Tife test circuit, device type 03.
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Vee

PULSE SEE As 02 b—o0 \
GENERATOR TEST o
PRR=1| MHz TABLES Ag 3 ———0

’4“<I0ns —-Pl < |0 ns

_______ 3020V
27V 2.7V
INPUT =+ 1.5V 15V
0.7V 0.7V . ov
:4———Lp<500n5—-—" “‘ PLH VOH
OUTPUT - 1.5V 1.5V
WAVEFORM A
Loy, lee————— — — =~ — 7 VoL
—» “ PHL v
- —— — ——VOH

QUTPUT
WAVEFORM B > 1.5V 1.5V
) VoL
tpLH —» et tpHL
NOTES:

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

2. CL = 30 pF minimum, including jig and probe capacitance, R] = 3300 +25%, and R2 = 6800 +20%.

3. Outputs may be under load simultaneously.

FIGURE 6. Switching time test circuit, device types 01, 02, and 04.

17



MIL-M-38510/206C

Vee

Ay 0, —_K
PULSE SEE

GENERATOR TEST Ra 02 °©

PRR = | MHz TABLES As 05 —o0

Ag 04 O

{

r-—-: 5ns —ﬂ-l < 5ns

2.7V
INPUT > 1.5V

0.7V

le— tp=<500

OUTPUT 1.5V
WAVEFORM A
—a{ L PHL
OUTPUT
WAVEFORM B> L5V

—»tPLHlﬁ-
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.

CL = 30 pF minimum, including jig and probe capacitance, R1 = 3000 +25% and R2 = 6800 +20%.
Outputs may be under load simultaneously.

FIGURE 6. Switching time test circuit, device type 03.
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CE, ViH
“““““ iL
———————— M
CE v
X ~ 20 - 20 iL
VpH =~~~ - v
Vee | VPHV
V | \
y L ET'_—_H_ - _t_l_)_'l -—1p _| —tp2 PL
oPEX —_
_— T T VopDX

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

FIGURE 7A. Programming voltage waveforms during programming for circuit A.
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PROGRAMMING WAVEFORMS

ADDRESS %( ///
Vb(:P

Yop Ll
OUTPUT VoH
Plﬂ vout °
VoL
ENABLE /////
CEF vy
L o tp L fpw }4)— 1D e~
»{'Dle o 1D s ol 1D |-

FIGURE 7B. Typical programming voltage waveforms during programming for circuit B.

PN 2 - T~ e — -~ pe——— R T

INPUT Z AFIRST Z ALasT
"o —— | -
Lﬁ TPR - (PROGRAM) 2.5 SEC MAX —’fsgcs'?nw“‘
Veep--p——m——  Fm— === - - - 4+ - == - == == - Tps [ —
V,
cc PAUSE
INPUT (VERIFY) ( )
v — D
output 17 CV— 1~
9( /O TTLH=
VOLTAGE o) B B B B
Ous N-1 N () N
INPUT ov 10%f | L{min_ L -
fr— tD t
o= 17 ~to —ftol— |
oL LT Y
INPUT -
o

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

FIGURE 7C. Typical programming voltage waveforms during programming for circuit C.
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ADDRESS I
INPUTS
CE f
la— tp ViL
—a |4-tTLH
OUTPUT PIN f ' VouT
v, 90%
ouT

10%
e— tp

FIGURE 7D. Programming voltage waveforms during programming for circuit D.

0VTO 05V

VvCCP -~

e T

——115Ld——

) i
2.4 70 5.5v 7 l 'Si‘— _,‘?4|‘_
ENAC)B'(lETO 0.5v ////
-o-l t e L<—-PWE—>|

VOP —

OUTPUT VOH
voL

FIGURE 7G. Programming voltage waveforms during programming for circuit G.
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5.0V
——————— | MINIMUM
R2 | %
I
Vee
Ao R)
Aj 0| —vWA\»
A2 R,
A3 Op W\
SEE Ag
NOTE A OUT R
2 5 Oz —W\$
Ag
A7 R
04 F— VMWV
Ag
A
LT
cEp !
CE,
————— — —=' GND

NOTES:

1

2.
3.
4

R

1° 4.70 +5%. A1l bit outputs shall have separate identical loads.

A1l Address inputs shall be either high, low, or open.

R2 =1 kQ 5%.

Burn-in circuit may be used to perform this test (see 4.3d). Al11 Address inputs shall be

either high, low, or open.

For device type 03, the circuitry within the dashed lines is not present.

FIGURE 8.

Freeze-out test bias configuration.
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3.6 Marking. Marking shall be in accordance with MIL-M-38510. For programmed devices, the
altered item grawing 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 PROM configurations, two
processing options are provided for selection in the coentract, using an altered item drawing.

3.7.1

Unprogrammed PROM delivered to the user. All testing shall be verified through group A

testing as defined in 3.2.2.1, table I1, and table IIl. 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}.

4.

4.1

QUALITY ASSURANCE PROVISIONS

Sampling and inspection. Sampling and inspection procedures shall be in accordance with

MIL-M-385T0 and methods 5005 and 5007, as applicable, of MIL-STD-883, except as modified herein,

4.2

Screenin%. Screening shall be in accordance with method 5004 of MIL-STD-883, and shall be

conducted on all devices prior to qualification and quality conformance inspection. The following
additional criteria shall apply:

Burn-in (method 1015 of MIL-STD-883):

a.
(1) Test condition D, using the circuit shown on figure 5, or equivalent.
(2) Ta = *125°C, minimum.

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

c. 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 link. Within no more than 24 hours after completion of burn-in
and prior to final electrical test, all devices containing nichrome resistors (see 3.7.1 and
3.7.2) shall be subjected to a freeze-out test. If more than 24 hours have elapsed .
subsequent to the +125°C burn-in exposure, devices shall be conditioned with at least +125°C
for a minimum of 5 hours immediately prior to the freeze-out test. When the freeze-out test
is performed the +25°C final electrical test parameters shall be completed 96 hours after the
freeze-out test. The freeze-out test shall be conducted as follows:

(1) Connect devices in the electrical configuration of figure 8 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.

(2) Reduce device temperature to Tc = ~10° *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
cold chamber or termination of forced cooling but with no forced heating (and retain for
a minimum of 19 hours subsequent to the completion of the 5-hour cold soak. 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 lot. Count
them as screening rejects subject to the PDA requirements of 4.2c. ,
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e. Class B devices processed to an altered item drawing may be programmed either before or after
burn-in at the manufactruer'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, 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 one device type which is manufactured identically to other
device types on this specification, then the other device types may be part 1 qualified by conducting
only group A electrical tests and submitting data in accordance 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-385T0and as specified herein. Inspections to be performed shall be those specified in method
5005 of MIL-S5TD-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 follows:

a. CElectrical test requirements 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 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 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 sampie may
be increased to 20 total devices with no more than 4 total device failures allowable.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table Il of method 5005
of MIL-STD-EB% and as follows:

a. Electrical test requirements shall be as specified in table II herein.

b. 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.

c. Steady-state life test for class S devices shall be in accordance with tahle 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 5 or
equivalent, shall be used.

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

a. End-point electrical tests 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 = 1000 hours except as permitted by appendix B of MIL-M-38510 and method 1005
of MIL-STD-883.
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¢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 pab]e 1V
of method SDUE of MIE-SID-§83. End-point electrical tests shall be as specified in
table Il herein.

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

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

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

4.7 Programming procedure for circuit A. The programming characteristics in tahle
IVA and The Following procedures shall be used for programmin the device.

a. Connect the device in the electrical configuration for programmin?. The
waveforms on figure 7A and the programming characteristics in 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 Vee

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

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

f. Raise Vgc to Vpy with rise time less than or equal to ty y.

g. After a delay equal to or greater than ch apply only one pulse with
amplitude of Vgpp 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 low.

h. Lower Vgc to Vpp following a delay to tpp from programming enable pulse
applied to an output.

i. Enable the PROM for verification by applying Vyp to CEx and Viy to
CEy.

j. Apply Vpuy to Vgg and verify bit is programmed.
k. Repeat steps a through j for all other bits to be programmed in the PROM.

1. If any bit does not verify as programmed, it shall be considered a
programming reject.
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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 3.2.2). A1l bits shall be tested. Terminal conditions shall be as follows:

a.
b.

C.

Inputs: H=3.0V, L =0.0V.

OQutputs:

H>1.0 Vand L <1.0 V.

The functional Tests shll be performed with Voc = 4.5 and Vgg = 5.5 V.

GALPAT (PROGRAMMED PROM)

This program will test all bits in the array, the addressing and interaction between
bits for ac performance tpiyi. Each bit in the pattern is fixed by being programmed
with a "H" and "L".

Description:

1. Word 0 is read.

2. Word 1 is read.

3. Word 0 is read.

4, Word 2 is read.

5. Word 0 is read.

6. The reading procedure continues back and forth between word 0 and the next higher
numbered word until word 1023 is reached, then increments to the next word and reads
back and forth as in steBs 1 through 6 shall include all words.

7. Pass execution time = (n® + n) x cycle time. N = 1024.

8. The GALPAT tests shall be performed with Vgc = 4.5 and 5.5 V.

SEQUENTIAL TEST (PROGRAMMED PROM)

This program will test all bits in the array for tpy » and tp yo.

Description

1.

N o N
.

Each word in the pattern is tested from the enable lines to the output tines for
recovery.

Each 0 is addressed. Enable line is pulled HI to LO and LO to HI. tpyip and
tpry2 are read.

Word 1 is addressed. Sam enable sequence as above.

The reading procedure continues until word 1023 is reached.

Pass execution time = 1024 x cycle time.

The sequential tests shall be performed with Vo = 4.5 V and 5.5 V.
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The outputs are loaded per figure 6.

For unprogrammed devices (circuit A), apply 11.0 V on pin 1 (Ag) for device types 01
and 03. Apply 11.0 V on pin 1 (Ag) for device type 02 with date codes prior to 8225,
and apply 13.0 V on pin 1 (Ag) for device type 02 with date codes after and including
8226.

For unprogrammed devices, apply 12.0 V on pin 17 (Ay) for circuit B devices.

For unprogrammed 02 devices, apply 10.0 V on pin 17 (A7), apply 0.5 V on pins 3, 2, 1,
16, 15 (Ag, As, Ag, Ag, Ag) and 5.0 V on all other addresses for circuit C.

For unprogrammed devices, apply 12.0 V on terminals Ap and Agq for circuit D devices.

For programmed devices, select an appropriate address to acquire the desired output
state. Viy = 2.0 V, Vi = 0.8V

For unprogrammed devices, apply 10.5 V on Az and Ag for circuit G devices.
For unprogrammed devices, aply 0 ¥V on this pin for circuit G devices.
For unprogrammed devices, apply 3 V on this pin for circuit G devices.

At the manufacturer's option, this may be performed with Viy = 5.5 and test 1imits of
50 wA maximum.

For unprogrammed 04 devices, apply 10.0 V on pin 17 (A7), apply 0.5 ¥V on pins
1,2,3,15,16 (Ag, A5, Ag, Ag, Ag) and 5.0 V on all other addresses for circuit
C.

The 1imits shall be as follows:

Device 02 0L
(ns) (ns)
tpLH1 85 55
L1 85 55
tPLHZ 49 35
tpaL 2 40 35

For circuit B devices apply 2.4 V.

For circuit B devices, type 01 and 02, tpyi 1, tpLyy = 70 ns and
tpHL2, tpLyz = 30 ns.

18/ IpL = 8 mA for circuit A only.
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TABLE IVA. Programming characteristics for circuit A.

] T | Cimits 1/ | T
| Parameter | Symbol | - fUnit |
{ | Min T ReéC ["Max T l
| | | | f |
|Address Tnput voltage 27 iVIH 17272.4 175.0 [75.0 v |
| iVIL { 0.0 I 0.4 : 0.5 1 v }
|
[Programming [Vpy 37 T10.75 " TIL.0 1125 1T 7 |
{Voltage to Vg Tow {VpL | 0.0 | 0.0 | 1.5 b
[Program verify IVpyy [ --- | 5.5 | --- (|
IVverify voltage }VR A/ : 4.5 : ——- : 5.5 : " :
|Programming input low current TiLp [ --- [-300 [-500 ok |
lat Vpy | [ | | [ !
| | | | I | |
|Programming voltage (Vg() TtTLH 1 5 {10 Tus |
I transition time }tTHL } 1 } 5 } 10 1 " =
iProgramming delay [th1 10 710 T 20 T
[tp? [ 1 | 5 | 5 | I
| | | ! | | I
[Programming pulse width Ttp 57 { 30 { 100 { IT0 } o :
| | B
IProgramming duty cycle [POC - 30 I 60 { T }
[ | | | [
|Output voTtage T I T I T |
| Enable Vope 6/ 110.5 |1o 1.0 | v |
| 0.0 : 5. : 5.5 ‘ v :
|

| Disable {VOPD
I

During the programming the chip must be disabled for proper operation.
1/ Tg = +25°C.

2/ No inputs should be left open for Viy.

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

4/ 1t is recommended that post programming dual verification be made at Vp
minimum and Vp maximum.

5/ Note step j in programming procedure.

6/ Vppg source must be capable of supplying 10 mA minimum.
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TABLE 1VB. Programming characteristics for circuit B.

lautomatic programming of |

I I T [ Limits 1/ [Unit |
| Parameter {Symbol | Conditions [ ! |
| | | {(Mn  TRec IMax | |
| | l | | | [ |
|Vce required during TVcep | [TT.5 TI1.75112.0 1 Vv |
| “programming ! | | : l l :
| | | |
|VgyT current Timit Top T 720 125 1 30 T mA |
| “during programming [ I l : : } }
i | i
=0utput programming voltage {VOUT { {10.5 {11.0 ;11.5 { v {
TPuTse width of programming Tt, | [ 9 100 T 11 T us 1
| voltage | | | | | | I
| { | | I ! [ I
{Programm1ng deTay {tD | {0 1 : 10 1 us {
{ | | |
Weep or Voyurt TtTLH [Rise time of 1 5 10 [V/us |
:transition time ! IVCC or Vourt } | [ i
| | |
:VCCP current Tecp } 1800 11200 ['mA T
|
1Low Vcc for verification {VCCL } 4.2 4.3 4.4 v T
{High Ve for verification {VCCH ‘ 5.8 6.0 6.2 v
{ i
:Address Tnput voVtage IKET 1 [2.4 13.0 5.5 | V
| | | | | | |
{ {VIL { 0.0 10.0 :0.5 | VAA{
[ | |
[Maximum duty cycle during 1[D.C. tp/te I-—- 125 T2 | % |
[ | | [ |
| | | | !
| I | | |

{program pin and output pin |
J

1/ Tp = *25°C.
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TABLE IVC. Programming characteristics for circuit C.
| I T ! Cimits 17 TUnTt
| Parameter [Symbol | Conditions | |
| | | IMin~ TRec T[Max |
I | | | | | |
|Programming voltage iVeep iicep = 375 £75 mA 18.5 T18.75°19.0 T V
! i i/ iTransient or steady-state | | | |
] I | i | | I
:Ver1f1cat10n upper Timit {VCCH [ 5.3 {5.5 5.7 : v
| | |
}Verification lTower limit {VCCL } :4.3 {4.5 :4.7 { v
}Verify threshold gVS 27 { {T.4 {1.5 }1.6 } v
}Programming supply current {ICCP {VCCP = +8.75 .25V {350 {375 :450 { mA
}Input voltage high Tevel {VIH { {2 L) { :5.5 1 v
|I1II
| | | | | | |
ITnput voTtage Tow Tevel {VIL ; : 0 {0.4 {0.8 : v
'Iloll
| | I | | | |
{Tnput current BT {VIH = +5.5 V : { } 50 ; Y.
| i
[Tnput current T Vi = +0.4°V [ ] 1-500 T uA
| | | | | |
(OuTput programming voltage [VQUT [ToyT = 200 20 mA Ule T17 T18 TV
| | 3/ ITransient or steady-state I : { :
| |
|OUTput programming CUrrent {IOUT tVout = FI7T *1T°V :IBU 200 1220 T mA -
] | | [
EOutput pulse transition {tTLH { { 10 1 { 50 ‘ us
iCE rogrammin ulse [t T |0.3 F0.4 {0.5 T ms
lwidbnd 9P e 1 I | ! |
| | | | I |
[PuTse sequence delay [tp T 710 1 T [us
i | | ! | |
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 volta

successful fusing attempt.

3/ Care should be taken to insure the 17 #1 V out

entire fusing cycle.

the specified voltage limit.
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TABLE IVD. Programming characteristics for circuit D.

37

l | | T Limits 1/ {Unit
| Parameter [Symbol | Conditions 1/ |
| I Y i - IMin [Rec :Max l
| | | | '
(Voo required during Veep { .75 15.0 T5.25 1 V
[ programming [ ! { I I :
| | [
‘Vér1f1cat1on Vee read }VCCL {Programming read verity :4.2 {4.4 {5.0 f v
{Tnput voltage high Tevel [Viy [Do not leave inputs open :2.4 {5.0 }5.0 { v
|Illll I l
[ | | I | | |
{Tnput voltage Tow fevel "0" TVyp {Do not Teave inputs open { 0 { 0 ;0.4 : v
| |
IChip enabTe TcEL> [Pin § or 10 or both }2.4 {5.0 {5.0 : v
l lce2 '
i | | i | | |
|Dutput programming voltage [Voyrt [AppTied to output to be [ 20 T120.5 121 v
[ l {programmed | : : :
f | | |
|0Gtput programming carrent T1lgyT [T¥ pulsa generator 15 used, | [ T00 T mR
I [ Iset current limit to the | | | |
| | lmax value | | | I
| | | | | | |
|Programming voltage TtTLH I 0.5 T1.0 T13.0 1 us
[transition time | [ | [ | |
| i | | | ! |
iProgramming pulse width Ttp T 750 1100 }180 { us
| | | | I
|Programming duty cycle [6.C TMaxTmum duty cycTe to main- | 20 T20 1| %
l [ ltain Tg < *#85°C | : : :

| [ |
|[Required deTay between Tth T 730 1 ! | ns
[disabling memory output | I | i | |
land application of output | | | ! | [
Iprogramming pulse | | { | | |

| I | | i |
1/ Recommended Tg = +25°C; maximum Tgc = +85°C.

4.8 Programming procedure for circuit B. The programming characteristics in table

IVB and The Tollowing procedures shall be used for programming the device:

a. Connect the device in the electrical configuraton for programming. The
waveforms on figure 7B and the programming characteristics of table IVB shall
apply to these procedures.

b. Apply Viy to CEl and the binary address of the PROM word to be
programmed. Raise Vgog to Vegp-

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

d. After a tp delay, a pulse TEy to a Vy level for a duration of ty.

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

f. Other bits in the same word may be programmed sequentially while the Vg
input is at the Vpep level by applying Vgp pulses to each output to be
programmed and pu?sing CEy to the Vi level, allowing for proper delays
between Vgp and CEy.

g. Repeat 4.8b through 4.8e for all bits to be programmed.
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To verify programming, Yower ¥pcp to Vee. Connect a 10 k@ resistor

between each output and Vgg. Apply V[L to CEp inputs. The programmed
outputs should rzmain in the high state and the unprogrammed outputs should
go to the Tow level.

If any bit does not verify as proyrammed, it shall be considered a
programming reject.

Programming procedures for circuit C. The programming characteristics in

table IVC and the following procedures shall be used for programming the device:

a.

j.

4.10

Connect the device in the electrical configuration for programming. The
waveforms on figure 7C and the programming characteristics of table IVC shall
apply to these procedures.

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

Address the PROM with the binary address of the selected word to be
programmed. Raise Vpege to Vegop.

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

After a tp delay (10 us), pulse both CE inputs to logic "0" for a duration
of ty.
p

After a tp delay (10 us), remove the Vouyy 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 Vpcep level by applying Vgyr pulses to each output to be
programmed aliowing a delay of ty between pulses as shown on figure 7C.

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

To verify programming, after tp (10 us) delay, lower Vgg to Vggy and
apply a logic “0" level to both CE inputs. The programmed output should
remain in the "1" state. Again, lower Vpgo to Vpgp and verify that the
programmed output remains in the "1" state.

If any bit does not verify as programmed it shall be considered a programming
reject.

Programming procedure for circuit D. The programming characteristics in

table 1VD and the foliowing procedures shall be used for programming the device:

a.

Connect the device in the electrical configuration for programming. The
waveforms on figure 7D and the programming characteristics in table IVD shall
apply to these procedures.

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

Disable the chip by applying Vyy to the CE inputs. The CE inputs are TTL
compatible.

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

the output selected for programming. The other outputs may be left open or
tied to Viy. The outputs shall be programmed one output 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 ih the
verify mode.

Other bits in the same word may be programmed sequentially by applying Vourt
pulses to each output to be programmed.
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f. Repeat steps b though e for all other bits to be programmed.
g. Enable the chip by applying V. to the CE inputs and verify the program.

h. If any bit does not verify as programmed, it shall be considered a
programming reject.

4.11 Programming procedure for circuit G. The programming characteristics on
table IVE and the following procedures shall be used for programming:

a. Connect the device in the electrical configuration for programming. The
waveforms on figure 7G and the programming characteristics of table IVG shall
apply to these procedures.

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

c. Increase Vgg from nominal to Veep (10.5 0.5 V) with a slew rate limit of
IR (1.0 to 10.0 V/us. Since is the source of the current required
to program the fuse as well as %%e Icc 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 20.5 V). Limit the slew rate to Igp (1.0 to 10.0
V/us). This voltage change may occur simultaneously with the Vgg increase
to Vgcp, but must not precede it. It is critical that only one output at a
time ‘Be programmed since the internal circuits can only supply programming
current to one bit at a time. Outputs not being programmed must be left open
or connected to a high impedance source of 20 ko 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 us duration refers to the time that the
circuit (device) is enabled. Normal input levels are used and rise and fall
times are not critical.

f. Verify that the bit has been programmed by first removing the programming
voltage from the output and then reducing Vg to 5.0 vV {£0.25 V). The
device must be Enabled to sense the state of the outputs. During
verification, the loading of the output must be within specified Ig and
Ioy Vimits.

g. If the device is not to be tested for Vgy over the entire operating range
subsequent to programming, the verificagion of step f is to be performed at a
Vee level of 4.0 volts (0.2 V). Vgy, during the 4 volt verification,
mist be at least 2.0 volts. The & volt Vgc verification assures minimum
Vou levels over the entire operating range.

h. Repeat steps 4.11lb through 4.11f for each bit to be programmed to a high
level. 1If the procedure is performed on an automatic programmer, the duty
cycle of Voo at the programming voltage must be limited to a maximum of
25%. This 1s necessary to minimize device junction temperatures. After all
selected bits are programmed, the entire contents of the memory should be
verified..

1. 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.
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TABLE IVG. Programming characteristics for circuit G.
T [ T ™ Limits 17 [Unit |
| Parameter {Symbol | Conditions | | |
| | [ IMin TRec IMax | |
| | | | | { | I
|VEC required during TVecp T [10.0 110.% 111.0 1TV |
| “programming | | [ [ [ | |
i | | | | | | [
{ICC daring programming }ICCP {VCC - IT Vv { { { 750 : A :
[Required output voTtage WVop | 1.0 1710.5 111.0 1 v T
! for programming [ | : : : : |
| | |
[Output current while [Top oyt = 1TV [ T 20 [TmA 1
| programming | [ I [ | | |
| | | I | | [ |
[Rate of voTtage change [TrR [ T T.0 T I10.0 TW/us T
: of Vee or output % : : I { I l
TProgramming pulse width [PWE f 9 10 T1T T us T
1(Enab1ed) I : : } : : :
TRequired Vgg for Veey T 3.8 1.0 [4.217 VT
lverification | | | | i | |
| | | | | | | {
:Maxfmum duty cycle for TMDT I T 25 T 25 1 % {
Voo at Veep | ! [ [ | |

| ] | | { | | |
[Kddress set-up time T T 100 T T T'ns T
| i | | | | | |
:VCCP set-up time T, T 27 5T ! ; ws T

| | | | [ ]
erCCP hold time =T5 T {100 | ] |l ns |T

i | |
{VOP set-up time }T3 | }100 } { { ns T
|
] il il

{VOP hoTd time

1/ Tp = +25°C.

2/ Veep set-up time may be greater than 0 if Veep rises at the same rate or

faster than Vgp.
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6. NOTES

6.1 Intended use. Microcircuits conforming to this specification are intended for
original 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 inspection
data pertinent to the device inspection Jot to be supplied with each shipment
by the device manufacturer, if applicable.

¢. Requirements for certificate of compliance, if applicable.

d. Requirements for notification of change of product or process to the
contracting activity in addition to notification to the qualifying activity,
if applicable.

e. Requirements for 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.
Unless otherwise specified, these requirements shall not apply to direct
purchase by or direct shipment to the Government.

h. Requirement for programming the device, including processing option. The
device may be programmed pre- or post-burn-in, if applicable.

i. Requirements for "JAN" marking.

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

GND- - - - - - - =« - ~ - - Ground zero voltage potential.

VIN- - = =~ = =~ =~ = = =~ = = Voltage level at an input terminal
Vig- = =~ = = = - -~ -~ - - - Input clamp voltage
IiIn--~------- - - - Current flowing into 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 material and finish C (see
3.3). Longer length leads and lead forming shall not affect the part number. It is
intended that spare devices for logistic support be acquired in the unprogrammed
condition (see 3.7.1) and programmed by the maintenance activity, except where use
quantities for devices with a specific program or pattern justify stocking of
preprogrammed devices.

6.5 Substitutability. The cross-reference information below is presented for the
convenience OF Users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry 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.
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01
01
01
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Generic-industry
type

545572 /National Semiconductor
7642/Harris Semiconductor
535440 /Monolithic Memories
82S136/Signetics Corporation
93452/Fairchild Semiconductor
7643/Harris Semiconductor
535441 /Monolithic Memories
82S137A/Signetics Corporation
93453/Fairchild Semiconductor
54S573/National Semiconductor
7644 /Harris Semiconductor

Circuit Fusible Symbol/
designator links FSCM number
G TiW CCXP/27014
A NiCr CDW0/34371
B TiW CECD/50364
o NiCr CDKB/18324
] NiCr CFJ/07263
A NiCr ---
B TiW .-
C NiCr -
D NiCr -—-
G TiW/W -
A NiCr ---

1/ This generic-industry type is no longer manufactured.

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:

Army - ER
Navy - EC
Air Force - 17

Review activities:
Army - AR, MI
Navy - 0S, SH, TD
Air Force - 11, 19,
DLA - ES

User activities:
Army - SM
Navy - AS, CG, MC

85, 99
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