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1. SCOPE

1.1 Scope.

1.2 Part or Identifying Number (PIN).

1.2.2 case outline(s).

1.2.3 Lead finish.

Qutline letter Descriptive designator Terminals
U See figure 1 28
X GDIPI-T28 or CDIP2-T28 28
Y €CQCC1-N32 32
z CDFP4-F28 28

The lead finish shall be as specified in MIL-M-38510.
the microcircuit or its packaging. The "X" designation is for use in specifications when lead finishes A, B, and ¢

are considered acceptable and interchangeable without preference.

1.3 Absolute maximum ratings. 1/

Supply voltage range (V

)
cC
Storage temperature range

This drawing describes device requirements for class B microcircuits in accordance with 1.2.1 of
MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices”.

The complete PIN shall be as shown in the following example:

5962-88525 o X X
| | |

- —_l 1

Drawing number Device type Case outline Lead finish

(see 1.2.1) (see 1.2.2) (see 1.2.3)
1.2.1 Device type(s). The device type(s) shall identify the circuit function as follows:
Access Write Write End of Write Software data
Device type Generic number Circuit function _time speed mode Indicator Endurance protect

03] See 6.6 (32K X 8 EEPROM) 350 ns 10 ms byte/page DATA polting 10,000 cycles No
02 300 ns 10 ms byte/page DATA polling 10,000 cycles No
03 250 ns 10 ms byte/page DATA polling 10,000 cycles No
04 200 ns 10 ms byte/page DATA polling 10,000 cycles No
05 250 ns 10 ms byte/page DATA polling 100,000 cycles No
06 150 ns 10 ms byte/page DATA polling 10,000 cycles No
o7 150 ns 3 ms byte/page DATA polling 10,000 cycles No
o8 150 ns 10 ms byte/page DATA polling 100,000 cycles No
09 350 ns 10 ms byte/page DATA polling 10,000 cycles Yes
10 300 ns 10 ms byte/page DATA polling 10,000 cycles Yes
11 250 ns 10 ms byte/page DATA polling 10,000 cycles Yes
12 200 ns 10 ms byte/page DATA polling 10,000 cycles Yes
13 250 ns 10 ms byte/page DATA polling 100,000 cycles Yes
14 150 ns 10 ms byte/page DATA polling 10,000 cycles Yes
15 150 ns 3 ms byte/page DATA polling 10,000 cycles Yes
16 150 ns 10 ms byte/page DATA polling 100,000 cycles Yes

The case outline(s) shall be as designated in MIL-STD-1835 and as follows:

Package style

Grid array
Dual-in-line
Rectangular leadless chip carrier
Flat package

Finish letter "X" shall not be marked on

-0.3 V dc to +6.25 V dc
-65°C to +150°C
1.0V

Maximum power dissipation (PD)
Lead temperature (soldering, 10 seconds)
Junction temperature (T,) 2/
Thermal resistance, junction-to-case (Ehc)
Input voltage range (VIL’ VIH)
Data retention
Endurance:
Types 01-04, 06, 07, 09-12, 14, 15
Types 05, 08, 13 ,16
Chip clear voltage (VH)

+300°c

+175°¢

See MIL-STD-1835

-0.3 Vv dc to +6.25 V dc
20 years (minimum)

10,000 cycles/byte (minimum)
100,000 cycles/byte (minimum)
15.0 Vv de

STANDARDIZED SIZE 5962-88525
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET
B 2

DESC FORM 193A
JUL 91
BN 9004708 0004?49 350 WA




¥ 1.4 Recommended operating conditions. 1/

Supply voltage range (V..) . . . . e e e e e e e e e e +4.5 V dc to +5.5 V d¢
Case operating temperature range (TC e e e e e e e e e e e e -55°C to +125°C

Input voltage, low range (V) . . . . . . . . . . . .. ... ... -0.1 V dc to +0.8 V d¢
Input voltage, high range (Vy0 . . . . . . . . . . . . .. ... . +2.0 V dc to V.. +0.3 V dc

2. APPLICABLE DOCUMENTS

2.1 Government specification, standards, and bulletin. Unless otherwise specified, the following specification,
standards, and bulletin 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 drawing to the extent specified herein.

SPECIFICATION
MILITARY
MIL-M-38510 -~ Microcircuits, General Specification for.
STANDARDS
MILITARY

MIL-STD-883 - Test Methods and Procedures for Microelectronics.
MIL-STD-1835 - Microcircuit Case Outlines.

BULLETIN
MILITARY
MIL-BUL-103 - List of Standardized Military Drawings (SMD's).

(Copies of the specification, standards, and bulletin required by manufacturers in connection with specific
acquisition functions should be obtained from the contracting activity or as directed by the contracting activity.)

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

3. REQUIREMENTS

3.1 ltem requirements. The individual item requirements shall be in accordance with 1.2.1 of MIL-STD-883,
"pProvisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices" and as specified herein.

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 case outline(s). The case outline(s) shall be in accordance with 1.2.2 herein and on figure 1.

3.2.2 Terminal connections. The terminal connections shall be as specified on figure 2.

3.2.2.1 Truth table (unprogrammed or erased devices). The truth table for unprogrammed devices shall be as
specified on figure 3.

3.2.2.2 Programmed devices. The requirements for supplying programmed devices are not part of this drawing.

3.3 Electrical performance characteristics. Unless otherwise specified herein, the electrical performance
characteristics are as specified in table 1 and shall apply over the full case operating temperature range.

1/ ALl voltages are referenced to Vgo (ground).
2/ Maximum junction temperature shaff not be exceeded except for allowable short duration burn-in

screening conditions in accordance with method 5004 of MIL-STD-883.
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B

TABLE I. Electrical performance characteristics.
| | | c | ) "
Test [Symbol | Conditions |Group A | Device | Limits | Unit
| | -55° C = Tc =4125°C | subgroups | types | |
[ | =0V, [ | | | |
| | 4.5 V S Ve =55V | | | Min | Max
| |unless otherwise specified 1/ | | | |
| J | [ | | |
| |l OE WE { 1,2,3 { t ! I 80 f
Supply current |1 CE =V, , WE=V .2, A mA
(active) | 1 | all I/O st 0 mA, In | ! ] | |
| | Inputs = =55V, | | | | |
| |f = 1/tAVAv (minimum) | | | | |
] [ | | ] |
| } 1,2,3 | (8 | ; 3 :
Supply current I CE=V OF = \J /2, A mA
(TTL standby) cez all fVo s=0 K | | |
[Inputs = V.. -0.3 V |
}
Supply current [Eees CE=v.. -0.3V | 1,2,3 ALL 350 LA
(CMOS standby) | att tYo's =0 mA,
|Inputs = Vp to V.. -0.3V | |
| | | | | |
| ! l | I |
Input leakage (high) [Iy, [Viy = 5.5V | 1,2,3 ALL -10 10 HA
|
I
Input lLeakage (low) I vy =01V 1,2,3 ] ALL -10 10 LA
} | | | ! | |
| l — | I ! { i
Output leakage Chigh) |l 2/ |Vo,r =5.5V, CE =V 1,2,3 ALL | -10 | 10 | A
! !
— I I
Output leakage (low) IoLz 2/ [Voyr = 0.1V, CE =V 1,2,3 ALL -10 | 10 | HA
| | |
| | |
Input voltage Llow VoL | 1,2,3 ALL  |-0.1 | 0.8 v
| | | 1
I l I I
Input voltage high V14 | 1,2,3 AlL 2.0 [Ve | v
% | | {+ 8 3v
| I
output voltage low |VOL |IOL =21 m, vy, =20V | 1,2,3 ALL | 0.45 v
| |Vcc =45V, Vv, =08V | !
| [ | | | |
| [ | | | |
output voltage high [Vou [Igy = —400 pA, Vq = 2.0V | 1.,2,3 | ALL | 2.4 | | v
| [Vee = 4.5V, vy "=0.8V | l | I |
| | | | | | |
— [ | l | 1 ! l
OE high leakage p vy =13 v | 1,2,3 | AtL | -10 | 100 | pA
(chip erase) | i ] i { ] ]
See footnotes at end of table.
STANDARDIZED SIZE 5962-88525
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET
4

DESC FORM 193A
JUL 91

B 9004708 0OO4?51 TO9 HM




TABLE I. Electrical performance characteristics - Continued.
T ! |
Test | symbol Conditions Group A | Device | Limits Unit
| -55°C = T, =+125°C | subgroups | types
| Vss =0v, | | [
| 45VEV =55V Min | Max
| unless otherwise specified 1/ |
| | ] | |
{ | i [ |
Input capacitance Cp 3/ &4/ [Vyy =0V, V.. =50V 4 | ALl | | 10 | pF
T, = +25°C, $ =1 MHz | [ | |
See 4.3.1¢ { } { {
Output capacitance |Co 3/ 4/ |V =0V, Voc=5.0v | 4 | ALL | { 10 | pF
| ITy = +25°C, f'= 1 MH2 | | | | |
| See 4.3.1¢ i |
i | 01,09 350 ]
Read cycle time tavav 5/ |see figure 4 9,10,11 02,10 300 ns
03,05,11,13 {250
04,12 200
06-08,14-16 150
01,09 350
Address access time tavay 2/ 9,10,17 |[__ 02,10 300 ns
03,05,11.,13 250
04,12 200
| 106-08,14-16 156 |
] | 01,09 350 |
Chip enable access teay 3/ 9,10,11 |__02,10 300 ns
time 03,05,11,13 250
04,12 200
06-08,14-16 150
01-03,05
Output enable access toLav 5/ 9,10,11 |09-11.13 100 ns
time 04,06,07,08
12,14,15,16 80
Chip enable to output teiox 4/ | 9,10,11 ALl 10 ns
in low Z 5/ |
%
Chip disable to tenaz &7 | - 9,10,11 |01,02,09,10 80 ns
output in high z |
03-08,11-16 60 %
Output enable to toLax &/ 9,10,11 ALL 10 ns
output in low 2 3/
|
Output disable to tonaz 4/ 9,10,11 {01,02,09,10 80 ns
output in high 2 5/
{ 03-08,11-16 60
Output hold from ItAXQx 4/ 9,10,11 ALL o] ns
address change | 5/
| ] | ]
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

| | [ I
Test |symbol | Conditions |Group A | Device | Limits Unit
| | -55°C = T =+125°C | subgroups | types
| | Vgg =0V, | | | |
45VEV.S55V | | I Min | Max
unless otherwise specified 1/ | |
| ] |
| 01-06, | l
Write cycle time 'tUHHL1 See figure 5 or 7 9,10,11 | 08-14, | |- 10 | ms
tEHEL as applicable 16 | |
5/ { |
07,15 3
Address set-up time  [tpyp, 5/ |See figures 5, 6, or 7 9,10,11 ALl 20 ns
taviL | as applicable
|
Address hold time teLAx 5/ | 9,10,11 AlL 150 ns
tyax |
|
Write set-up time ItHLEL 5/ | 9,10,11 ALl 0 | ns
[t we
Write hold time tEHwH 5/ 9,10,11 ALl 0 [ ns
TWHEH | |
'
OF set-up time {toHEL | | 9,10,11 ALl 20 ns
tonuL 2/
OE hold time tewor | [ 9,10,11 ALL | 20 ns
tunoL 3/ |
WE putse width teLEN 9,10,11 AlL .150 1 Us
t I | !
“Mes | l | | l
| |
l I
Data set-up time toven 9,10,11 All | 50 ns
t 5/ !
DVWH =
| | | |
I | | [
Detay to next write |tp.. 4/ | | 9,10,11 ALl | 10 us
ItDVEL 5/ | | I
| |
Data hold time tEnDX | 9,10,11 ALl | 10 | | ns
tHHDX 3/ I | I I
| ] | !
I I I I
Byte load cycle | tun ISee figure 5 or 7 | 9,10,11 ALL | .20 149 Hs
| 3929/ as applicable ]
| | { | | |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| I I | I I
Test Symbot Conditions |Group A | Device | Limits | unit
-55°C = T. =+125°C jsubgroups | types | |l
Vgg =0V, | I | |
45 VEV, . S55V | | i Min | Max
unless otherwise specified 1/ | ] [
| | |
[ I | I
Last byte loaded to TUHEL See figure 5 or 6 9,170,117 | ALl | | 650 | us
data polling 'tEHEL 5/ | as applicable | | I !
— I I I i
CE setup time lteLwL 2/ !See figure 8 9,10,11 AlL 5 Hs
571
OQutput set-up time toVHUL ] 9,10,11 ALL 5 Hs
i I
CE hold time tynen 2/ E 9,10,11 ALL 5 us
— 571
OE hold time tuHOH | 9,10,11 ALl 5 Hs
| | | | |
| | ! I [
High voltage vy 3/ { 9,10,11 ALL } 12 13 v
571 I
Chip erase xtULUHZ { ] 2,10,11 AlL 1 l210 | ms
— | I 1 I | |
WE pulse width for L’/ | j 9,110,711 | AlL | 10 | | ms
chip erase { ] | ] | | |
1/ DC and read mode. _
2/ Connect all address inputs and OE to VIH and measure Iorz and Ionz with the output under
test connected to V.
3/ ALL pins not being tested are to be open.
4/ Tested initially and after any design or process changes that affect that parameter, and
therefore shall be guaranteed to the Limits specified in table I.
5/ Tested by application of specified timing signals and conditions, including:
Equivalent ac test conditions:
Devices: ALL.
Output load: 1 TTL gate and CL = 100 pf (minimum) or equivalent circuit.
Input rise and fall times = 10 ns.
Input pulse levels: 0.4 V and 2.4 V.
Timing measurements reference levels:
Inputs: 1 V and 2 V.
Outputs: 0.8 Vand 2 V.
6/ During a page write operation the cycle time defined by t .. and t .. shall not be less
than 1 us.
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Case U

®®

PIN 1 mOEx—x‘

.650

fet———_ 551 ¢.010 —-I

- A

@O0 @ |
@ {H*_@i%o
® @) 2 I
O @6 i-T2"Ta.AND 26
@ @ @ .—I.075
00008t
J J
AL LEADS . 073 4 CORNERS

—-l .180

£.005
NOTES: Inches mm
1. Dimensions are in inches. .002 0.05
2. Metric equivalents are given for general information only. .005 0.13
.008 0.20
010 a.25
012 0.30
.0s0 1.27
.067 1.70
.075 1.90
.100 2.54
.180 4.57
.551  14.00
.650 16.51
FIGURE 1. Case outline.
STANDARDIZED SIZE 5962-88525
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL | SHEET
B 8

DESC FORM 193A
JUL 91
BN 9004708 0004?55 k54 N




Device types

Case outlines

U, X, 7 Y

Terminal numbers

Terminal symbols

VXN NN -

Y
o

FIGURE 2.

TJerminal connections.
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Mode CE OE WE 1/0 Device type
Read ViL ViL Vin Pout AlL
Standby Vin X X High Z ALl
Chip clear ViL Vu ViL Din = Vin ALl
Byte write Vi Viy ViL Data in AlLL
Write inhibit | X Vi X High 2/ out ALL
I Wwrite inhibit | X I X I VIH High Z/D out ALL

X = Don't care state.

FIGURE 3. Truth table for unprogrammed devices.
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|——7 tavav ——-—l

X

X

\

ADDRESSES

3

[3
paTA—HIGH 2

tonoz

tEHOZ
’l..

--—--f—-

ADDRESS Ay z NEXT ADDRESS
,- tavov -
l:: teLav -
tELOX —e=]
toLox taxox
'-ou.ov:'::—ﬂ

FIGURE 4.

£77F
Y *DATA VALIFX

X DATA VALID >—>—}—

e ‘Avov ——-4

Read cycle timing waveform.
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BYTE HRITE ——— %

_/L

DATA
POLLING
A

——

\i:‘/\‘—_/‘

LOHEL-o LEHOL—m
A
\ ]
ADDRESSES){ VALID X DON'T CARE ><
[ §
\
I--"AVEL-— t‘ELAXI-‘- lee—— LEHEL —o
- )
WE \ \ /
t — |-t EHUH
HLEL —f=a—o - tEHELL ——1
< N A Lf\_/_
teLEH —4-———— ¢ t
tOVEH lem——=}-tEHDX _ DVEL
P i, (_oara v )
A % DATA IN }—( DATA X DATA >———-
8IT 7 OR ALL BITS ‘
FIGURE 5. CE controlled byte write programming waveform.
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DATA

w0\

LELNL —fan-or

X/

feme—tHHEH

|L= BYTE WRITE POLL ING
A
— ) j
A N /N |/ \__/
L—"OHHL—— tHHOL o] .
A
A}
ADDRESSES){ VALID X DON'T CARE ><
| |
l-—-tAVHL-— ‘HLAXI-- et EHHEL —— e

(TR

=l

=

fo— tDvuL—--'I

HE
tuLKH _H—.T
- tOViH
DATA £
HIGH Z X

fe———a1- L LHDX
DATA IN H DATA X DATA

BIT 7 OR ALL BITS

FIGURE 6. WE controlled byte write programming waveform.
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|- PAGE LOAD

DATA

~ } POLLING

toHuL ,-— s taanor.

L / n_/

\

ADORESSESX VALID X XVAL ID><

\J
XVALIDX DON"T CARE X
A

tA\fHL tuLax

g iy

tEL L —e] - taiHEH : i

tovuu——-| YLHDX

BB

BIT 7 0R __| ‘DVEL |

B

ALL BITS toviL
FIGURE 7. Page write programming waveform.
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DATA /
ADDRESS X DON'T CARE \/<
ViH
CE
\ I m_
- teLuL |- iy ol LLHEH e
(G Vin / \
Vin - tovHHL [e——— YHLHH] ———e tyoH |-
WE
\ vIL /
- tlL K2 -~
FIGURE 8. Timer chip clear waveform.
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WRITE DATA AA
T0
ADDRESS 5555

WRITE DATA 55
T0
ADDRESS 2AAA

WRITE DATA 80
T0
ADDRESS 5555

HRITE DATA AA
TO
ADDRESS 5555

HWRITE DATA 55
TQ
ADDRESS 2AAA

WRITE DATA 10
T0

ADDRESS 5555

NOTES:

1. sSoftware chip clear timings are referenced to WE or CE inputs, whichever is
last to go low, and the WE or CE inputs, whichever is first to go high.
2. The command sequence must conform to the page write timing.

FIGURE 9. Software chip clear algorithm (device types 09-16).
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NOTES:

WRITE DATA AA
T0
ADDRESS 5555

WRITE DATA 55
TO
ADDRESS 2AAA

HRITE DATA AO
TO
ADDRESS 5555

WRITE DATA XX
T0
ANY ADDRESS

WRITE LAST BYTE
TO
LAST ADDRESS

AFTER tWC
RE-ENTERS DATA

PROTECTED STATE

Set SDP

byte/page
load enable

1. Software data protection timings are referenced to the WE or CE inputs,
whichever is Last to go low, and the WE or CE inputs, whichever is first to

go high.
2. The command sequence and subsequent data must conform to page write timing.

FIGURE 10. Set software data protect algorithm (device types 09-16).
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HRITE DATA AA
T0
ADDRESS 5555

WRITE DATA 55
TO
ADDRESS 2AAA

HRITE DATA 80
T0
ADDRESS 5555

WRITE DATA AA
TO
ADDRESS 5555

WRITE DATA 55
10
ADDRESS 2AAA

HRITE DATA 20
TO

ADDRESS 5555

NOTES:

first to go high.

SOP reset

1. Reset software data protection timings are referenced to the WE or CE
inputs, whichever is last to go low, and the WE or CE inputs, whichever is

2. The command sequence and subsequent data must conform to page write timing.

FIGURE 11. Reset software data protect algorithm(device types 09-16).
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3.4 Electrical test requirements. The electrical test requirements shall be the subgroups specified in table II.
The electrical tests for each subgroup are described in table I.

3.5 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall be marked with the
PIN listed in 1.2 herein. In addition, the manufacturer's PIN may also be marked as listed in MIL-BUL-103 (see 6.6

herein).

3.6 Certificate of compliance. A certificate of compliance shall be required from a manufacturer in order to be
listed as an approved source of supply in MIL-BUL-103 (see 6.6 herein). The certificate of compliance submitted to
DESC-EC prior to listing as an approved source of supply shall affirm that the manufacturer's product meets the
requirements of MIL-STD-883 (see 3.1 herein) and the requirements herein.

3.7 Certificate of conformance. A certificate of conformance as required in MIL-STD-883 (see 3.1 herein) shall be
provided with each lot of microcircuits delivered to this drawing.

3.8 Notification of change. Notification of change to DESC-EC shall be required in accordance with MIL-STD-883
(see 3.1 herein).

3.9 Vverification and review. DESC, DESC's agent, and the acquiring activity retain the option to review the
manufacturer's facility and applicable required documentation. Offshore documentation shall be made available onshore

at the option of the reviewer.

3.10 Processing EEPROMS. ALl testing requirements and quality assurance provisions herein shall be satisfied by
the manufacturer prior to delivery.

3.10.1 Erasure of EEPROMS. When specified, devices shall be erased in accordance with the procedures and
characteristics specified in 4.4.3. Devices shall be shipped in the erased (logic "'s) and verified state unless
otherwise specified.

3.10.2 Programmability of EEPROMS. When specified, devices shall be programmed to the specified pattern using the
procedures and characteristics specified in 4.4.2. Software data protect procedures shall be as specified in 4.4.5.

3.10.3 verification of erasure or programmability of EEPROMS. When specified, devices shall be verified as either
programmed to the specified pattern or erased. As a minimum, verification shall consist of reading the device per the
procedures and characteristics specified in 4.4.4. Any bit that does not verify to be in the proper state shatl
constitute a device failure, and shall be removed from the lot.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling end inspection. Sempling and inspection procedures shall be in accordance with section 4 of
MIL-M-38510 to the extent specified in MIL-STD-883 (see 3.1 herein).

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

a. Burn-in test, method 1015 of MIL-STD-B83.

(1) Test condition D or F. The test circuit shall be maintained by the manufacturer under document revision
tevel control and shall be made available to the preparing or acquiring activity upon request. The test
circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance
with the intent specified in test method 1015 of MIL-S$TD-883.

(2) Ty = +125°C, minimum.

(3) Devices shall be burned-in containing a checkerboard pattern or equivalent.

b. Interim and final electrical test parameters shall be as specified in table Il herein, except interim
electrical parameter tests prior to burn-in are optional at the discretion of the manufacturer.
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¢. An endurance/data retention test prior to burn-in, in accordance with method 1033 of MIL-STD-883, shall be
included as part of the screening procedure with the following conditions: .

(1) Cycling may be block, byte, or page at equipment room ambient temperature and shall cycle all bytes for
a minimum of 10,000 cycles for devices 01-04, 06,07, 09-12, 14,15 and a minimum of 50,000 cycles for
device 05,08,13, and 16.

(2) After cycling, perform a high temperature unbiased bake for 72 hours at +150°C (minimum). The storage
time may be accelerated by using higher temperature in accordance with the Arrhenius Relationship:

A1 _1
?T-' T2

m

AF =e

Ap = acceleration factor (unitless quantity) = t,/t,

T = temperature in Kelvin (i.e., ty+ 273

ty = time (hrs) at temperature T

ty, = time (hrs) at temperature T 5

K = Boltzmanns constant = 8.62 x 10 “eV/°K using an apparent activation energy (EA)
of 0.6 ev.

The maximum storage temperature shall not exceed +200°C for packaged devices or +300°C for unassembled
devices.

(3) Read the data retention pattern and test using subgroups 1, 7, and 9 (minimum, e.g., high temperature
equivalent subgroups 2, BA, and 10 may be used) after cycling and bake, prior to burn-in. Devices
having bits not in the proper state after storage shall constitute a device failure.

4.3 Quality conformance inspection. Quality conformance inspection shall be in accordance with method 5005 of
MIL-STD-883 including groups A, B, C, and D inspections. The following additional criteria shall apply.

4.3.1 Group A inspection.

a. Tests shall be as specified in table II herein.
b. Subgroups 5 and 6 in table I, method 5005 of MIL-STD-883 shall be omitted.

c. Subgroup 4 (C; and C measurements) shall be measured only for the initial test and after process or design
changes which may af?ect input capacitance.

d. Subgroups 7 and 8 shall include verification of the truth table.

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

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

b. ALl devices requiring end-point electrical testing shall be programmed with a checkerboard or equivatent
alternating bit pattern.

C. Steady-state lLife test conditions, method 1005 of MIL-STD-883.
(1) Test condition D or F using the circuit submitted with the certificate of compliance (see 3.6 herein).
@ 71, = +125°C, minimum.

(3) Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
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d. An endurance test, in accordance with method 1033 of MIL-STD-883, shall be added to group €1 inspection prior
to performing the steady-state Life test (see 4.3.2c) and extended data retention (see 4.3_2e). .

Cycling may be block, byte, or page from devices passing group A after the completion of the requirements of
4.2 herein. Initially, two groups of devices shall be formed, cell 1 and cell 2.

The following conditions shall be met:

(1) Cell 1 shall be cycled at -55°C and cell 2 shall be cycled at +125°C for a minimum of 10,000 cycles for
device types 01-04,06,07,09-12,14,15 and 100,000 cycles for device types 05,08,13, and 16.

(2) Perform group A subgroups 1, 7, and 9 after cycling. Form two new cells (cells 3 and 4) for
steady-state life and extended data retention. Cell 3 for steady-state Life test consists of one-half
of the devices from cell 1 and one-half of the devices from cell 2. CcCell 4 for extended data retention
consists of the remaining devices from cells 1 and 2.

(3) The sample plans for cell 1, cell 2, cell 3, and cell & shall individually be the same as for group C1,
as specified in method 5005 of MIL-STD-883.

e. Extended data retention shall consist of:

(1) ALl devices shall be programmed with a charge on all memory cells in each device, such that the cell
Will read opposite the state that the cell would read in its equilibrium state (e.g., worst case
pattern, see 4._2a(3)).

(2) Unbiased bake for 1000 hours (minimum) at +150°C (minimum). The unbiased bake time may be accelerated
by using higher temperature in accordance with the Arrhenius Relationship:

AF =e-

AF = acceleration factor (unitless quantity) = t1/t2

T = temperature in Kelvin (i.e., Tyt 273)

Y= time (hrs) at temperature T

t, = time (hrs) at temperature T. 5

K = Boltzmanns constant = 8.62 x 10 “eV/°K using an apparent activation energy (EA)
of 0.6 ev,

The maximum storage temperature shall not exceed +200°C for packaged devices or +300°C for unassembled
devices.

(3) Read the pattern after bake and perform endpoint electrical tests for table II herein for group C.

4.3.3 Groups D inspections. Group D inspection shall be in accordance with table IV of method 5005 of MIL-STD-883
and as follows:

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

b. ALl devices requiring end-point electrical testing shall be programmed with a checkerboard or equivalent
alternating bit pattern.
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TABLE II. Electrical test requirements.

MIL-STD-883 test requirements Subgroups
(in accordance with
method 5005, tabile I)

Interim electrical parameters 1,7,9, or 2,8 (+#125°C),10
(method 5004)

Final electrical test parameters 1%,2,3,7%,8,9,10,11
(method 5004)

Group A test requirements 1,2,3,4%k,7,8,9,10,11

(method 5005)

Groups C and D end-point 1,2,3,7,8,9,10,11
electrical parameters
{method 5005)

1. (%) Indicates PDA applies to subgroups 1 and 7.

2. Any or all subgroups may be combined when using
multifunction testers.

3. Subgroup 7 and 8 shall consist of writing and
reading the data pattern specified in accordance
with the Llimits of table I subgroups 9, 10, and 11.

4. For all electrical tests, the device shall be
programmed to the data pattern specified.

5. (*%) Indicates that subgroup 4 will only be
performed during initial qualification and after
design or process changes (see 4.3.1c¢).

4.4 Methods of inspection. Methods of inspection shall be as specified in the appropriate tables of method 5005 of
MIL-STD-883 and as follows.

4.4.1 Voltage and current. AlLL voltages given are referenced to the microcircuit Vgq terminal. Currents given are
conventional current and positive when flowing into the referenced terminal.

4.4.2 Programming procedure. The following procedure shall be followed when programming (Write) is performed. The
waveforms and timing relationships shown on figure 5 (in accordance with appropriate device type) and the conditions

specified in table I shall be adhered to. Information is introduced by selectively programming a TTL low or TTL high
on each 1/0 of the address desired. Functionality shall be verified at all temperatures (group A subgroups 7 and 8)

by programming all bytes of each device and verifying the pattern used.

4.4.3 Erasing procedure. There are two forms of erasure, chip and byte, whereby all bits or the address selected
will be erased to a TTL high.

a. Chip erase is performed in accordance with the waveforms and timing relationships shown on figure 8 (in
accordance with appropriate device type) and the conditions specified in table I.

b. Byte erase is performed in accordance with the waveforms and timing relationships shown on figures 5, 6, and
7 (in accordance with appropriate device type) and the conditions specified in table I.

4.4.4 Read mode operation. The waveforms and timing relationships shown on figure 4 and the conditions specified
in table I shall be applied when reading the device. Pattern verification utilizes the read mode.
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4.4.5 Ssoftware data protection. Device types 09-16 software data protection offers a method of preventing
inadvertent writes (see figure 9). The instructions, waveforms, and timing relationships shown on figures 4, 5, 6, 7,

10, and 11, and the conditions specified in table I shall apply (see 3.10.2).

4.4.5.1 Set software data protection. Device types 09-16 are ptaced in protected state by writing a series of
instructions (see figure 10) to the device. Once protected, writing to the device may only be performed by executing
the same sequence of instructions appended with either a byte write operation or page write operation. The waveforms
and timing relationships shown on figures 5, 6, and 7 and the test conditions and Limits specified in table I shall

apply.

4.4.5.2 Reset software data protection. Device types 09-16 protection feature is reset by writing a series of
instructions (see figure 11) to the device. The waveforms and timing retationships shown on figures 5, 6, and 7 and

the test conditions and Llimits specified in table I shall apply.

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 drawing are intended for use when military specifications do
not exist and qualified military devices that wiltl perform the required function are not available for original
equipment manufacturer application. When a military specification exists and the product covered by this drawing has
been qualified for Listing on QPL-38510, the device specified herein will be inactivated and will not be used for new

design. The @PL-38510 product shall be the preferred item for all applications.

6.2 Replaceability. Microcircuits covered by this drawing will replace the same generic device covered by a
contractor-prepared specification or drawing.

6.3 Configuration control of SMD's. AllL proposed changes to existing SMD's will be coordinated with the users of
record for the individual documents. This coordination will be accomplished in accordance with MIL-STD-481 using
DD Form 1693, Engineering Change Proposal (Short Form).

6.4 Record of users. Military and industrial users shall inform Defense Electronics Supply Center when a system
application requires configuration control and the applicable SMD. DESC will maintain a record of users and this list
will be used for coordination and distribution of changes to the drawings. Users of drawings covering
microelectronics devices (FSC 5962) should contact DESC-EC, telephone (513) 296-6047.

6.5 Comments. Comments on this drawing should be directed to DESC-EC, Dayton, Ohio 45444, or telephone
(513) 296-5377.

6.6 Approved sources of supply. Approved sources of supply are Listed in MIL-BUL-103. The vendors listed in
MIL-BUL-103 have agreed to this drawing and a certificate of compliance (see 3.6 herein) has been submitted to and

accepted by DESC-EC.
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