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1. SCOPE
1.1 Scope. This drawing forms a part of & one part - one part number documentation system (see 6.6 herein). Two

product assurance classes consisting of military high reliability (device ciasses 8, Q, and M) and space application
(device classes S and V), and a choice of case outlines and lead finishes are available and are reflectad in the Part
or ldentifying Number (PIN). Device class M microcircuits represent non-JAN 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". When
available, a choice of radiation hardness assurance (RHA) levels are reflected in the PIN.

1.2 PIN. The PIN shall be as shown in the following exampie:

Y62 - 90899 01 _P]!_ _)[(_ _T__
| | | |
Federal RHA Device Device Case Lead
stock class designator type class outline tinish
designator (See 1.2.1) (See 1.2.2) designator (See 1.2.4) (See 1.2.5)
\ / (See 1.2.3)
\/

Orawing number

1.2.1 Radiation hardness assurance (RHA) designator. Oevice classes M, B, and S RHA marked devices shall meet the
MIL-N-38510 specitied RHA levels and shall be marked with the appropriate RHA designator. Device classes Q and V
shall meet or exceed the electrical performance characteristics specified in table I herein after exposure to the
specified irradiation levels specified in the absolute maximum ratings herein and the RHA marked devices shall be
marked in accordsnce with MIL-I-38535. A dash (-) indicates a non-RHA device.

1.2.2 Device type(s). The device type(s) shall identify the circuit function as follows:

Device type Generic number Circuit function Access time Endurance
o] 28F010 €128 K x 8) CMOS flash EEPROM 250 ns 10000 cycles
02 28F010 (128 K x 8) CMOS flash EEPROM 200 ns 10000 cycles
03 28F0N0 (128 X x 8) CMOS flash EEPROM 150 ns 10000 cycles
04 28F070 {128 K x 8) CMOS flash EEPROM 120 ns 10000 cycles
05 28F010 (128 K x 8) CHOS flash EEPROM 250 ns 1000 cycles
05 28F010 {128 X x 8) CMOS flash EEPROM 200 ns 1000 cycles
o7 28F010 {128 K x 8) CMOS flash EEPROM 150 ns 1000 cycles
08 28F010 (128 K x B) CMOS flash EEPROM 120 ns 1000 cycles

1.2.3 Device class designator. The device class designator shall be a single letter identifying the product
assurance level as follows:

Device class Device requirements documentation

] Vendor self-certification to the requirements for non-JAN class 8
microcircuits in accordance with 1.2.1 of MIL-STD-883

Bors Certification and qualification to MIL-M-38510
Qor v Certification and qualification to MIL-1-38535
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1.2.4 (Case outline(s). The case outline(s) shall be as designated in MIL-STD-1835 and as follows:

Outline Letter Descriptive designator Terminals Package style
T See figure 1 32 “J" lead chip carrier
u See figure 1 32 Flat pack
X GDIP1-T32 or (DIP2-T32 3R Oual-in-Line
Y CQCCT-N32 32 Rectangular {eadless chip carrier
z See figure 1 32 Gullwing Lead chip carrier

1.2.5 Lead finish. The lead finish shall be as specified in MIL-M-38510 for ctasses M, B, and S or NIL-I-38535 for
classes Q and V. Finish Letter "X" shall not be marked on the microcircuit or its packsging. The "X designation is
for use in specifications when lead finishes A, B, and C are considered acceptable and interchangeable without
preference.

1.3 Absolute maximum ratings. 1/

Endurance:
Device types 01-04 . . . . . . . . .. ... ... ... 10000 cycles/byte, minimum
Device types 05-08 . . . . . . . ..., .. C e e e e e e 1000 cycles/byte, minimum
Supply voltage range (VCC) - -2.0 V dc to +7.0 v dc
Storage temperature range (Tstg) ................. ~65°C to +150°C
Maximum power dissipation (Pp)°. . . . . . . . .. .. ... ... 1.0W
Lead temperature (soldering, 10 seconds) . . . . . . . . . .. .. +300°¢C
Junction temperature (T,) 3/ . . .. . . ... ... ... .. +150°C
Thermal resistance, junction-to-case (eJC) (case outline X, Y) . . See MIL-STD-1835
Thermal resistance, junction-to-case (€ c) (case outlines T, 2) . 13°C/W
Thermat resistance, junction-to-case (6J ) (case outline ) . . . 27°C/W
Voltage on any pin with respect to grou 2/ ... -2.0 V dc to +7.0 V dc
Voltage on pin A? with respect to ground & . . ... e e e -2.0 V de to +13.5 ¥ dc
Vop Supply voltage with respect to ground & ... -2.0 ¥ dc to +14.0 v dc
Vee supply voltage with respect toground 2/ . . . . . . . . . . -2.0 V dc to +7.0 V dc
Output short circuit current 5/ . . . . . . . ... fe e s .. 200 mA
Data retention . . . . . . . ., .. ... .. e e e e e e e 10 years minimum
1.4 Recommended operating conditions. &/
Supply voltage range (vcc) .................... +4.5 ¥ dc to +5.5 V de
Operating temperature range (T se) e e e ~55°C to +125°C
Low tevel input voltage range WIL) ............... 0.5 V dc to +0.8 V de
High level input voltage range (Vi) . . . . . .. .. .. ... . +2.0 v dc to Vee #0.5 v do
High level input voltage range, CHOS W - - oo Vee 0.5 v de to Vee *0.5 V de
Chip clear (VP) e e e e e e e e e e e e e e 1%.4 V dc to 12.6 V de
1.5 Digital logic testing for device classes Q and V.
Fault coverage measurement of manufacturing
logic tests (MIL-STD-883, test method 5012) . . . . . . . . .. xx percent 7/

1/ Stresses above the absolute maximum rating may cause permanent damage to the device. Extended operation at the
maximum levels may degrade performance and affect reliability.

2/ Minimum dc voltage on input or V pins is -0.5 V. During voltage transitions, inputs may overshoot VSS te =2.0V
for periods of up to 20 ns. Maximum dec voltage on output and Vg pins is Vee #0.5 V. During voltage transitions
outputs may overshoot to Vc +2.0 V for periods up to 20 ns.

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

4/ Minimum d¢ input voltage on A9 or V may overshoot to +14.0 V for periods Less than 20 ns.

5/ No more than one output shorted at & time. Duration of short circuit should not be greater than 1 second.

6/ ALL voltages are referenced to V s (ground).

7/ dhen QML source exists a value sfs\all be provided.
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2. APPLICABLE DOCUMENTS

2.1 Government specifications, standards, bulletin, and handbook. Unless otherwise specified, the following
specifications, standards, bulletin, and handbook of the issue (isted 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.

SPECIFICATIONS
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
MIL-1-38535 - Integrated Circuits, Manufacturing, General Specification for.
STANDARDS
MILITARY
MIL-STD-480 - Configuration Control-Engineering Changes, Deviations and Waivers.
MIL-S7D-883 - Test Methods and Procedures for Microelectronics.

MIL-STD-1835 - Microcircuit Case Outlines.
BULLETIN
RILITARY
MIL-BUL-103 - List of Standardized Military Drawings (SMD's).
HARDBOOK
MILITARY
RIL-HOBK-780 - Standardized Military Drawings.

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

2.2 Non-Government publications. The following documents form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of the documents which are DoD adopted are those Listed in the issue
of the DODISS cited in the solicitation. Unless otherwise specified, the issues of documents not listed in the DODISS
are the issues of the documents cited in the solicitation.

ELECTRONICS INDUSTRIES ASSOCIATION (EIR)

JEDEC Standard No. 17 - A Standardized Test Procedure for the Characterization of LAYCH-UP in (MOS
Integrated Circuits.

(Applications for copies should be addressed to the Electronic Industries Association, 2001 Pennsylvania Avenue,
N.W., Washington, DC 20006.)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM Standard £1192-88 - Standard Guide for the Measurement of Single Event Phenomens from Heavy lon
Irradiation of Semiconductor Devices.

(Applications for copies of ASTM publications should be addressed to the American Society for Testing and Materials,
1916 Race Street, Philadeiphia, Pennsylvania 19103).

(Non—Government standards and other publications are rormally available from the organizations that prepare or
distribute the documents. These documents also may be available in or through Libraries or other informational
services.)

2.3 order 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.
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3. REQUIREMENTS

3.1 Item requirements. The individual item requirements for device class M shall be in accordance with 1.2.1 of
MIL-STD-B83, “Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices” and as specified
herein.  The individual item requirements for device classes B and S shall be in accordance with MIL-M-38510 and as
specified herein. For device classes B and S, a full electrical characterization table for each device type shalt be
included in this SMD. The individual item requirements for device classes @ and V shall be in accordance with
MIL-1-38535, the device manufacturer's Quality Management (QM) plan, 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 for device cilasses M, B, and S and MIL-I-38535 for device classes @ and V and herein.

3.2.1 case outline(s). The case outline(s) shall be in accordsnce with 1.2.4 herein and figure 1.

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

3.2.3 Truth tables. The truth tables shall be as specified on figure 3.

3.2.3.1 Unprogrammed devices. The truth table for unprogranmed devices for contracts involving no altered item
drawing shall be as specified on figure 3 herein. When required, in screening (see 4.2 herein), or quality
conformance inspection groups A, B, C, or D (see 4.4 herein), the devices shall be programmed by the manufacturer
prior to test in a checkerboard or similar pattern (a minimum of 50 percent of the total number of bits programmed) .

3.2.3.2 Programmed devices. The requirements for supplying programaed devices are not part of this document.

3.2.3.3 Command definitions. The command definitions table shali be as specified on figure 3.

3.2.4 Block diagram. The block diagram shall be as specified on figure 4.

3.2.5 Switching test circuits and waveforms. The switching test circuits and waveforms shall be as specified on
figure 5.

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

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups specified in table 1IA.
The electrical tests for each subgroup are defined in table 1.

3.5 Marking. The part shall be marked with the PIN Listed in 1.2 herein. Marking for device class M shall be in
accordance with MIL-STD-883 (see 3.1 herein). In addition, the manufacturer's PIN may atso be marked as Listed in
MIL-BUL-103. Marking for device classes B and S shall be in accordance with MIL-M-38510. Marking for device classes
Q and V shall be in accordance with MIL-1-38535.

3.5.1 Certrfication/compliance_mark. The compliance mark for device class M shall be a "C* as required in
MIL-STD-883 (see 3.1 herein). The certification mark for device classes B and S shall be a "J" or “JAN" as required
in MIL-M-38510. The certification mark for device classes Q and V shall be a "GML" as required in MIL-I-38535.

3.6 _'ertificate of compliance. For device class M, a certificate of compliance shall be required from a
manufacturer in order to be listed as an spproved source of supply in MIL-BUL-103 (see 6.7.3 herein). Ffor device
classes G and V, a certificate of compliance shall be required from a QML-38535 Listed manufacturer in order to supply
to the requirements of this drawing (see 6.7.2 herein). The certificate of compliance submitted to DESC-ECS prior to
Listing as an approved source of supply for this drawing shall affirm that the manufacturer's product meets, for
device class M the requirements of NIL-STD-883 (see 3.1 herein), or for device classes Q and V, the requirements of
HIL-1-38535 and the requirements herein.

3.7 Certificate of conformance. A certificate of conformance as required for device class M in MIL-STD-883 (see
3.1 herein) or device classes B and § in MIL-M-38510 or for device classes @ and V in MIL-I-38535 shatl be provided
with each (ot of microcircuits detivered to this drawing.

3.8 Notification of change for device class M. For device class M, notification to DESC-ECS of change of product
(see 6.2 herein) invoiving devices acquired to this drawing is required for any change as defined in MIL-STD-48D.
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TABLE 1. Etectrical performance characteristics.
Test Symbol Conditions Group A Device Limits Units
-55°C = T, = +125°C 1/ Subgroups type
45Vs VCC s55v
unless otherwise specified Min Max
OC CHARACTERISTICS
Input Leakage !L! Vee * vcC nax, 1, 2,3 ALl £1.0 A
current VIN = Voo mex or Voo
Output Leakege Iio Yee Voo mex, 1,2, 3 ALL 10 HA
current Vom. = \Icc sax or Vss
Ve standby Teest | Ve = Ve max, CE = vy, 1,23 ALL 1.0 "
current (TTL)
Vee standby Iees2 Ve = Yoe mex, CE = Voo 02V 1, 2,3 ALL 100 JA
current (CMOS)
Yoo active read 1 Vee = max, CE = V 1, 2,3 ALl 30 A
2 (29] < . (a4
current Ic = ECIA, f=6.0 Ahz,
ouT
OF = VIH
Ve Programming leca €E = Vi, programming in 1, 2,3 AtL 30 2/ »A
current progress
Voo erase Iees CE = Vi - erasure in progress 1,2, 3 AlL 30 2/ ”A
current
Vpp standby Ippg Vop = Yppr. 1,2, 3 All 10 HA
current
Vpp read current Ippq Yep = Vppy 1,2, 3 AL 200 1S
Vor = VepL 210
Vpp Programming Iopa Vep = Vppy, Programming in 1,2, 3 AlL 30 2/ oA
current progress
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
Téat Symbol Conditions Group A Device Limits Units
-55%C = Te= +125°c 1/ Subgroups type
5VEY. . 255V ]
unless otherwise specified Hin Max
DC CHARACTERISTICS - Continued
Vpp erase qrrent Ipps Vpp = Vppy erasure in progress 1,2, 3 ALL 30 2/ | mA
Low Level input un 1,23 ALL ~0.5 0.8 v
voltage g/
High Level input Yim 1,2, 3 AlL 2.0 Yeet 0.5 vy
voltage (ITL) 2/
High Llevel input v 1,2, 3 ALL 0.7 Ve VCC* 0.5 v
voltage (Cmos) w2 ¢ 2/
Low Level output VoL Igp = 2.1 A, Voo = Voo min 1,23 ALL Q.45 v
voltage
High Level cutput Vout Toy = =2.5 WA, Vo = Vo min 1,23 AlL 2.4 v
voltage (T1L)
High Llevel output v, Igy = 2.5 A, Voo = Vo, min 0.85 v, v
voltage <cron oH2 oM » Yee ® Vee 123 AL 43
Vous Ioy = -100 1A, Ve = Vee Min VCC-Z?.A v
A9 auto select Yip A? = ¥y, 1,23 ALl 1.5 13.0 v
voltage
A9 auto select Irp A9 = Vi max, Voo = Vo max 1,2, 3 AL S00 2/ | A
current
Vpp during read VppL NOTE: erase/program sre 1,23 AlL o Vet 2.0 | v
only operations inhibited when Vpp = Vpp 2/
Vpp during read/urite { vy, 1,2, 3 all 1.4 12.6 v
operations
functional tests See 4.4.1d 7, 8A, 8B ALl
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
Test Symbot Conditions Group A Device Limits Units
-55%c < T = #125%C 1/ Subgroups type
LS5VYSV..S55V¥
untess otherwise specified Min Max
CAPACITANCE 2/
Input capacitance 377 Yin " ov, W= 25°¢c, 4 ALL 10 pF
=10 Mz
Output capacitance C L/ =0v, T, = 25°C, 4 AlL 12 pF
bl fog 1.0 Mz A
Vpp input capacitance Cinz Vi = ov, T = 25°c, 4 AlL 12 pF
1= 1.0 mHz
AC CHARACTERISTICS - READ ONLY OPERATIONS (See figure S as applicabte.)
Read cycle time t?¥" 2/ 9, 10, 11 0,05 250 ns
Re 0,06 200
03,07 150
04,08 120
Chip enable accesa TeL 9, 10, 11 01,05 250 ns
time (Ecgy 02,06 200
03,07 150
04,08 120
Address sccess tavav 9,10, 1 01,05 250 ns
time [ 790%) Q2,06 200
Q3,07 150
04,08 120
See footnotes at end of table.
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TABLE I. Electrical performance cheracteristics - Continued.

Test Symbol Conditions Group A Device Limits Units
-55°C = 1. = #125°C 1/ Subgroups type
45vs VCC s55v
unless othervise specified "in Mex
AC CHARACTERISTICS ~ READ ONLY OPERATIONS - Continued. (See tigure 5 as applicable.)
Output enable o 9,10, 11 | 01,05 65 ns
access time ( O:Y 02,06 60
03,07 55
04,08 50
Chip enable to te 9, 10, 1 Al o ns
output in low 2 (fu 2/
Chip disable to tenaz 2/ 9, 10, 11 Al 55 ns
autput in high Z (tDF‘I)
Output enable to terax 9, 10, 11 ALl 8] ns
output in low Z (tou) 2/
Output dissble to tenaz 2/ 9,10, 11 01,05 60 ns
output in high Z (ppa) az2,06 45
03,07 35
04,08 30
Output hold_from taxi 3/ 9, 10, 11 AlL 02/ ns
address, CE, or (t°:§
OE change
Write recovery tunGL %, 10, 11 ALl 6.0 Hs
time before read
ERASE AND PROGRAMMING PERFORMANCE
Chip erase Excludes OOH programming 9, 10, 1 ALL 60 s
Chip program Excludes system overhead 4/ Atl 24 s

Case temperatures are instant on.

2/ Paraseters shall be tested as part of device initial characterization and after design and process change.
Paraseter shall be guaranteed to the Limits specified in tabie 1 for all lots not specifically tested.

/ Whichever occurs first.

4/ MHinimus byte programming time excluding systes overhead is 16 Us (10 us programming +6.0 us write recovery), while

maximum 18 400 ps/byte (16 us x 25 loops allowed by algorithm), Maximum chip programming time is specitied Lower

than the worst case allowed by the programming algorithm since most bytes program significantly faster than the

worst case bfte.
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3.9 Verification snd review for device class M. For device class M, DESC, DESC's agent, and the acquiring activity
retain the option to review the manufacturer's facility and spplicable required documentation. Offshore documentation
shall be mede available onshore at the option of the reviewer.

3.10 Microcircuit group sssignment for device classes M, B, and S. Device classes M, B, and S devices covered by

this drawing shall be in microcircuit group nusber 42 (see MIL-M-38510, appendix E).

3.11 serislization for device class 5. AlL device class § devices shall be serialized in accordance with
MIL-¥-38510.

3.12 processing of EEPROMs. ALL testing requirements and quality assurance provisions herein shall be satisfied by
the sanufacturer prior to delivery.

3.12.1 conditions of the supplied devices. Devices will be supplied in an unprogrammed or clear state. No
provision will be mede for supplying programmed devices.

3.12.2 Erasure of EEPROMs. When specified, devices shall be erased in accordance with procedures and
characteristics specified in 4.5.1.

3.12.3 Programming of EEPROMs. When specified, devices shall be programmed in accordance with procedures and
characteristics specified in 4.5.2.

3.12.4 Veriticstion of state of EEPRONS. When specified, devices shall be verified as either written to the
specified pattern or cleared. As a minimum, verification shall consist of performing a read of the entire array to
verify that all bits are in the proper state. Any bit that does not verify to be in the proper state shall constitute
8 device failure and the device shatl be removed from the lot or sampie.
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TERMINAL #4

{SIZE AND TYPE OF INDICATOR

DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444

A MAY VARY )
Qe |
SEATING
| PLANE __/
L_ 02 ——1
NOTE: Metric equivalents are given in parenthesis.
Symbot Inches Nillimeters
Min Hax Rin Max Notes
A .057 .080 1.45 2.03
Ay 22 159 3.10 4.04 Solid Llid
A, .00 .014 0.25 0.36 solid Llid
Ay 055 .065 1.38 1.65
¢8 .04 .m8 0.36 Q.46
cP .000 .004 0.00 0.10
[ 540 .565 13.72 14.35
0, .400 10.16 Reference
0y .500 12.70
E s40 | .44 1.7 ] 11.79
Ey 300 7.62 Reference
E, 400 10.16
H] 043 | 057 1.09 | 1.45 Typical
N 32
FIGURE 1. Case outlines.
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Case U
NOTES 1 AND 2

32 PLACES

.017 2.002
[.050 £.005
y 32

-

—
—
—
—
—
-
—
— .820

 — — +.010
—
—
—
—
—
—
—

—
—*—E 16 17 _L
L .045 MAX .008 MIN TYP —I

4 PLACES

A—I .285 £.020 =410 +.006 =] .295 1.020 '-— '
T !

1
I [ 1 .132 MAX
) i
.034 J .050 .I .005 t,002 — *
1.008 TYP 1,015 32 PLACES

Inches L] Inches L]
-310 :.008 TYP 001 0.03 .00 1.02
002 0.05 045 1.15
.005 0.13 050 .27
006  0.15 A3z L3
.08  0.20 295 7.49
017 0.43 310 7.87
020 0.: 410 10.41
.03 0.8 820 20.83

1. Terminal one shall be identified by a mechanical index on the Lead or body, or a mark on the top surface
within the region shown.

2. Terminal identification nusbers need not appear on the package.

3. Weight: 1.5 g maximum.

4. Dimensions are in inches.

5. Metric equivalents are given for general information oniy.

FIGURE 1. (Case putiines - Continued.
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.84 peo—D g

/\
BEE DETAIL A .

A L _4.] *3
f
:
. BEATING PLANE [
\
; .050 ¢ 008
! o
NOTE: Metric equivalents are given in parenthesis.
DETAIL A
Family: Ceramic leadless chip carrier
Inches Millimeters
Symbot Min Max Hin Max Notes
A 057 .080 1.45 2.03
Ay 22 .159 3.10 4.04 Solid lid
Az .010 .014 0.25 0.36 Selid Llid
Ay .055 .Dé5 1.40 1.65
8 .014 .08 0.36 0.46
cp .000 .004 0.00 0.10
[} .670 17.01
0, .600 10.16 Reference
173 .540 .560 13.71 16.22
E .570 14.49
3 .300 7.62 Reference
£, L6440 460 11.18 11.68
g .043 057 1.09 1.45 Typical
N 32
FIGURE 1. Case outlines - Continued.
STANDARDIZED SIZE 5962-90899
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYION, OHIO 45444 REVISION LEVEL | SHEET 3

DESC FORM 1934
JUL 91

SMD Drawing Number 5962-90899 Generic Part Number 28F010 4-675



n AMD

Device types ALL
Case outlines T, 4, % Y, 2
Terminal number Terminal symbol
1 Ver
2 A6
3 A15
4 A12
5 A7
6 A6
7 AS
8 Ab
9 A3
10 A2
1 Al
12 AC
13 DQO
14 0a1
15 02
16 Vss
17 0a3
18 Db
19 DQ5
20 0Qé
21 [-14
22 3
23 A0
2% OF
25 A1t
26 A9
27 A8
28 A13
29 Alh
30 NC
k]| wE
32 Vee

FIGURE 2.

Terminal connections.
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Pins Voo 1| A A ce | o | vE | ooy - 0a,
Read only Operation
Read Vop Aq Ay Voo | Yy | Viy | Data out
Output disable Vopp x2/|x2/ Voo | Viy [ Viy | 3-state
Standby Vopp X2/ |x2/ Vg | X 27| X 27 | 3-state
Auto-select manufacturer \ Vie |V LA Yoo |V 5/
code 3/
Auto-select device code 3/ VgL Yiw | Yo &/ Yoo | Y |V | &/
Read/write | Read Vopy Ag Ay Vit | Vi | Vin | Pata out
1/
Output disable Vppy Xz2/|x2/ Voo | Ven | Vi | 3-state
Standby 8/ Vopr X2/|x2/ Viy | X 2/ | X 2/ ] 3-state
Write Vepn LR Viu [ Viw | Y |Data in 9/

2/
3
4/

7/

9/

Refer to dc characteristics. When Vpp = Vpp Wemory contents can be read but not written or erased.
X can be Vy, or V..

Manufacture and device code may also be accessed via a command register write sequence.

Vip i3 the auto select high voltage. Refer to dc characteristics.

T%e output for D0y - 0Qy shall be as follows:

DQO - 0%y
DATA = 854
DATA = O1H

The output for DQy - D@y shall be as follows:

DOO - 0y
DATA = B4H
DATA = ATH

Read operations with Vp, = V, may sccess array data or the auto select codes.
With Vpp at high voltage, the standby current equals I tlpp (standby).
Refer to command definitions for valid Data-In during a write operation.

Bus operations

FIGURE 3. Truth tables.
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Command BUS First BUS cycle Second BUS cycle

,-::::::d Operation | Address bata Operation | Address Data

i 2/ 3/ 1 2/ 3/

Read memory 1 Vrite X OQH Read RA RD
Read auto select codes 4/ 2 Write X 90H Read 1A 10
Setup erase/erase 2 rite X 20H Write X 204
Erase verify 2 Write EA AOH Read X EVO
Setup program/program 2 Nrite X 40K Nrite PA PO
Program verify 2 Hrite X COH Read X PVD
Reset 3/ re Write X FFH urite X FFH

1/ Refer to BUS operations for definitions.

3/ RD = Data read from location RA during read operation.
ID = Data read from location IA during device identification.
EVD = Data read from location EA during erase verify.

Command definitions

FIGURE 3. Truth tables - Continued

2/ RA = Address of the memory location to be read.
IA = Identifier address: OOH for manufacturer code, O1H for device code.
EA = Address of memory location to be read during erase verify.
PA = Address of memory location to be programmed.

Address are latched on the falling edge of the write-enable pulse.

PD = Dats to be programmed at location PA. Data is latched on the rising edge of write-enable.

PYD = Data read from location PA during program verify. PA is latched on the program command.
4/ Following the read Auto Select code 1D command, two read operstions access manufacturer and device codes.
5/ The second bus cycle must be followed by the desired command register write.
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0Qo -p0 4
Vee —»
:55 - ERASE
i VOLTAGE
I SHITCH INPUT/OUTPUT
f BUFFERS
—_ STATE
e | CONTROL TO ARRAY
N\
PAOGRAM
SN vOLTASE CHIP ENABLE >/
REGISTER) DATA
I SWITCH OUTPUT ENABLE LATCH
5IC
= Lo
"
I |
Y 1 ]
Y-0ECODER Y-GATING
3
Ao "Ass | < 1,048, 576
[ ]
g X-OECODER . BI7 __J
8 . CELL MATRIX
®
FIGURE 4. Block diagres.
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[oEvicE] 2.7 kA
unusn WA—0 5 ¥
[TesT_|
DIODES=IN3064
C= 100 pF I 6.2 ki OR EGUIVALENT

SWITCHING TEST CIRCUIT (OR EQUIVALENT)

% includes jig capacitance

2.0V 2.0v
TEST POINTS

0.45 V

INPUT QUTPUT

AC testing: Inputs are driven at 2.4 V for a
logic “1" and 0.45 V for a logic “0". Input pulse
rise and fall times are = 10 ns.

FIGURE 5. Switching test circuits and waveforms.
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PONER-UP, STANDBY

awess TRXCKXN)

QEVICE AND OUTPUTS  DATA
ADDRESS SELECTION ENABLED VALID
[ ADDRESSES STABLE Y

- /

STANDBY, POWER-DOWN

XXX

e taav tho

AC waveforms for read operations

E—(E—) / \\ t
- {t oFy)
= _/ |\ 1 |\
t tonaz
¥H {toF2 )
E teLav (tor)
telavitem
gLax (o2
toox [t
- taax Eo
4 N
OATA (DG) e 2 / OUTPUT VALID > \ oz
Vi
tavay (taco)
5.0V
Veo 4/ \_
av

FIGURE 5. Switching test circuits and waveforms - Continued.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Ffor device class M, sampling 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). For device classes B and s,
sampling and inspection procedures shall be in accordance with MIL-M-38510 and method 5005 of MIL-STD-883, except as
modified herein. For device classes Q and V, sampling and inspection procedures shall be in accordance with
MIL-1-38535 and the device manufacturer‘s QM plan.

4.2 Screening. For device class M, screening shall be in accordance with method 5004 of MIL-STD-883, and shall be
conducted on all devices prior to quality conformance inspection. For device classes B and §, screening shatl be in
accordance with method 5004 of MIL-5TD-883, and shall be conducted on atl devices prior to quatification and quatity
confarmance inspection. For device classes @ and V, screening shall be in sccordance with MIL-1-38535, and shall be
conducted on all devices prior to qualification and technology conforsance inspection.

4.2.1 Additionat criteria for device classes M, B, and S.

a. Delete the sequence specified as initial (preburn-in) electrical parameters through interim (postburn-in)
electrical parameters of method 5004 and substitute lines 1 through 6 of table LIA herein.

b. Prior to burn-in, the devices shall be programmed (see 4.5.2 herein) with a checkerboard pattern or equivalent
(manufacturers at their option may employ an equivalent pattern provided it is a topologically true
alternating bit pattern). The pattern shall be read before and after burn-in. Devices having bits not in the
proper state after burn-in shall constitute a device failure and shall be included in the PDA calculation and
shall be removed from the lot (see 4.2.3 herein).

c. Ffor device class M, the burn-in test circuit shall be submitted to DESC-ECS for review with the certificate of
compliance. For device classes 8 and §, the burn-in test circuit shatl be submitted to the qualifying
activity. For device classes Q and V, the burn-in test circuit shall be submitted to DESC-ECS with the
certificate of compliance and under the control of the device manufacturer's Technical Review Board (TRB) in
accordance with MIL-I1-38535.

(1) static burn-in for device classes S and V (method 1015 of MIL-STD-883, test condition A).

(a) ALl inputs shall be connected to GND. Outputs may be open or connected to 4.5 V minimum. Resistors R1
are optional on both inputs and outputs, and required on outputs connected to Vee 20.5 V. R1 = 220 ohms
to 47 kitohms. For static II burn-in, reverse all input connections (i.e., Vgg 10 Vo).

(b} Vee = 4.5 V minimum.

(¢} Ambient tempersture ”A) shall be +125°C minimum.

(d) Test duration for the static test shail be 48 hours minimm. The 48-hour burn-in shall be broken into
two sequences of 24 hours each (static I and static II) followed by interim electrical measurements.

(2) Dynamic burn-in for device classes M, B, S, Q, and V (method 1015 of MIL-STD-883, test condition D) using
the circuit submitted (see 4.2.1c herein).

d. Interm and final electrical parameters shall be as specified in table IIA herein.

e. For classes S and B devices, post dynamic burn-in electrical parameter messurements may, at the manufacturer's
option, be performed separately or included in the final electrical parameter requirements.
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f. A data retention stress and margin test shatl be included and shall consist of the following steps:

(1) ALL devices shatl be written with a charge opposite the state that the cell would read in its equilibrium
state (e.g. worst case pattern). Verify margin to be > 6.0 volts.

(2) After writing, perform a high temperature unbiased storage for 48 hours at 150°C minimum. The storage time
may be accelerated by using a higher temperature in accordance with the Arrhenius relationship and with an
apparent activation energy of .6 ev. The maximum storage temperature shall not exceed 200°C for assembled
devices and 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, 8A and 10 may be used) after bake, prior to burn-in. Devices having bits not in
the proper state after storage shall constitute a device failure. Verify margin to be > 5.75 volts.

g. After the completion of all screening, the device shall be erased and verified prior to detivery,

4.2.2 Additional criteria for device classes Q and V.

a. The burn-in test duration, test condition and test temperature or approved alternatives shail be as specified
in the device manufacturer's QM plan in accordance with MIL-I-38535. The burn-in test circuit shall be
submitted to DESC-ECS with the certificate of compliance and shall be under the control of the device
manufacturer's TRB in accordance with MIL-1-38535,

b. Interim and final electrical test parameters shatl be as specified in table IIA herein.

¢. Additional screening for device class V beyond the requirements of device class Q shall be as specified in
appendix B of MIL-1-38535 and as detailed in table IIB herein.

4.2.3 Percent defective allowable (PDA).

a. The PDA for class S devices shall be 5 percent for static burn-in and S percent for dynamic burn-in, based on
the exact number of devices submitted to each separate burn-in.

b. The PDA for class B devices shall be in accordance with MIL-N-38510 for dynamic burn-in.
c. Static burn-in I and 11 failures shatl be cumulative for determining PDA.

d. Those devices whose measured characteristics, after burn-in, exceed the specified delta (i) Limits or
electrical parameter Limits specified in table I, subgroup 1, are defective and shall be removed from the lot.
The verified failures divided by the total number of devices in the Lot initially submitted to burn-in shall
be used to determine the percent defective for the lot and the lot shall be accepted or rejected based on the
specified PDA.

e. The POA for device classes G and V shall be in accordance with MIL-1-38535 for dynemic burn~in,

4.3 Qualification inspection.
4.3.1 Qualification inspection for device classes B and §. Gualification inspection for device classes 8 and S

shall be in accordance with MIL-M-38510. Inspections to be performed shall be those specified in method 5005 of
MIL-5TD-883 and herein for groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.5). Qualification data for
subgroups 7, 84, and 8B shall be attributes only.

4.3.1.1 Qualification extension inspection for device classes B and S. When authorized by the gualifying activity,

it & manufacturer quaiifies one device type which is identical (i.e., same die), to other device types on this
specification, the slower device types may be part [ qualified, upon the request of the manufacturer, without any
further testing. The faster device types may be part 1 qualified by performing only group A quaiification data
testing.

4.3.2 qualification inspection for device classes @ and V. Qualification inspection for device classes Q and V

shall be in accordance with MIL-1-38535. [nspections to be performed shall be those specified in MIL-I-38535 and
herein for groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.5).
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TABLE IIA. Elecrtical test requirements. 1/ 2/ 3/ 4/ 5/ 6/ 7/
Line Test Subgroups Subgroups
na. requirements {per method S00S, table I) {per MIL-I-38535,
table 11D
Device Device Device Device Device
class class class class class
L 8 S Q v
1 Interim electrical 1,7,9 1,7,% 1,7,9 1,7,9
parameters or or or or
(see 4.2) 2,8A,10 2,88,10 2,84,10 2,84,10
2 Static burn-in I Not Not Required Not Not
wmethod 1015 required required required required
3 | same as Line 1 %, 7% 4 T, 7% 4
4 | oynamic burn-in Required Required Required Required Required
{(method 1015)
S Same 83 line 1 1%, 7% 4 1%, 7% A
6 |rinal electricat 1%,2,3,7%, 1%,2,3,7%, 1%,2,3,7%, 1%,2,3,7%, 1%,2,3, 74,
parameters 8A,88,9,10, 8A,88,9,10, 8A,88,9,10, 8A,88,9,10, 8A,88,9,10,
1" 11 1 1 1"
7 | Group A test 1,2,3,40%,7, 11,2,3,40x,7, |1,2,3,40%,7, |1,2,3,4%x,7, |1,2,3,402,7,
requirements 84,88,9,10, |8A,88,9,10, |8A,88,9,70, |8&4,88,9,10, |8a,88,9,10,
" " 1 kE 1
8 | Group B end-point 1,2,3,7,
electrical 8A,88,9,10,
parameters 1 4
9 | Group ¢ end-point 2,84,10 1,2,3,7, 1,2,3,7 1,2,3,7,
electrical 8A,88 4 8A,88 A BA,88,9,10,
parameters " 4
10 | Group b end-point 2,84,10 2,3,7 2,3,7 2,3,7 2,3,7
etectrical 8A,88 8A,88 84,88 8A,88
parameters
11 | Group E end-point 1,7,9 1,7,9 1,7,9 1,7.9 1,7,9
electrical
parameters
1/ Blank spaces indicate test are not appliceble.
2/ Any or all subgroups may be combined when using high-spead testers.
3/ Subgroups 7 and 8 functional tests shall verify the truth table.
4/ % Indicates PDA applies to subgroups 1 and 7.
S/ *% See 4.4.1c.
6/ 4 Indicates delta Limit (see table 11¢) shall be required where specified, and the delta values
shall be computed with reference to the previous electrical parameters (see table I11C).
7/ See 4.4.1e.

4.4 Conformance inspection. Quality conformance inspection for device class M shall be in accordance with
MIL-STD-883 (see 3.1 herein) and as specified herein. Quatity conformance inspection for device classes § and § shall
be in accordance with WIL-M-38510 and as specified herein. Inspections to be performed for device classes H, B, and §
shall be those specified in method 5005 of MIL-STD-883 and herein for groups A, B, C, D, and £ inspections (see 4.4.1
through 4.4.5). Technology conformance inspection for classes Q and V shall be in accordance with HIL-1-38535
inctuding groups A, 8, €, D, and € inspections and as specified herein except where option 2 of MIL-1-38535 permits
alternate in-line controt testing.
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4.4.1

4.4.2

4.4.3
table I

4.4.3,
a.

1

b.

Group A inspection.
Tests shall be as specified in table IIA herein.
Subgroups 5 and & in table I, method S005 of MIL-STD-883 shall be omitted.

Subgroup 4 (Cpy and Coppp measurements) shall be measured only for initisi qualification and after any process
or design changes uhigg way affect input or output capacitance. Capacitance shall be measured between the
designated terminal and GND at a frequency of 1 MHz. Sampie size is 15 devices with no failures and all input
and output terminals tested,

for device class M, subgroups 7 and 8 tests shall be sufficient to verify the truth table. For device classes
B and S, subgroups 7 and 8 tests shall be sufficient to verify the truth table as approved by the gualifying
activity. For device classes Q and V, subgroups 7 and 8 shall include verifying the functionality of the
device; these tests shall have been fault graded in accordance with MIL-STD-883, test method 5012 (see 1.5
herein).

O/V (latchup) tests shall be measured only for initial qualification and after any design or process changes
vhich may affect the performance of the device. Procedures and circuits shall be submitted to DESC-ECS for
class ¥ device. For classes B or S the procedures and circuits shall be submitted to the qualifying activity.
For classes Q or V the procedures and circuits shail be submitted to DESC-ECS and will be under the control of
the device manufacturer's TRB. Testing shall be on atll pins, on 5 devices with zero failures. Latchup test
shall be considered destructive. JEDEC standard no. 17 say be used as a guideline for latchup testing.

ALl devices selected for testing shall be programmed with a checkerboard pattern or equivalent. After

completion of all testing, the devices shall be erased and verified, (except devices submitted for groups B,
€, and D testing).

Group 8 inspection. The group B inspection end-point electrical parameters shall be as specified in table

1IA herein.

For device class S, steady-state Life test circuits shail be conducted using test condition D and the circuit
described in 4.2.1c herein, or equivalents approved by the qualifying sctivity.

For device class S only, end-point electrical parameters shall be as specified in table IIA herein. Delta
limits shall apply only to subgroup 5 of group B inspections and shall consist of tests specified in table IIC
herein.

ALL devices selected for class § electrical testing shall be progremmed with a checkerboard pattern or
equivalent. After completion of all testing, the devices shall be erased and verified (except devices
subaitted to groups C and D).

Group ¢ inspection. The group C inspection end-point electrical parsmeters shall be ss specified in
A herein. Delta Limits shall apply oniy to subgroup 1 of group C and shall consist of test specified in table

1IC herein.

1 Additional criteria for device classes M and B.
Steady-state (ife test conditions, method 1005 of MIL-STD-B83:

) The device selected for testing shall be programmed with a checkerboard pattern. After completion of all
testing, the devices shall be erased and verified (except devices submitted for group D testing).

(2) Test condition D or E. For device class M, the test circuit shall be submitted to DESC-ECS for review with

the certificate of compliance. For device classes 8 and S, the test circuit shall be submitted to the
qualifying activity.

3 W= +125°C, minimum,

(4) Test duration: 1,000 hours, except as specified in method 1005 of MIL-STD-883.

ALl devices requiring end-point electrical testing shall be programmed with a checkerboard or equivalent
alternating bit pattern.
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€. An endurance test, per method 1033 of MIL-STD-883, shall be added to group (1 inspection prior to performing
the steady state life test (see 4.4.3.7a) and extended data retention (see 4.4.3.1d). Cycting will be on the
bulk chip basis from devices passing group A after the completion of the requirements of 4.2 herein.

Initially, two (2) groups of devices shall be formed, cell 1 and cell 2. The following conditions shalli 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, 02, 03, and 04 and 1,000 cycles for device types 05, 06, 07, and D8.

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

(3) The sample pilans for cell 1, cetl 2, cell 3, and cell 4 shall individually be the same as for group C1, as
specified in method 5005 of MIL-STD-B83.

d. Extended data retention test shall consist of the following:

<1) All devices shall be programmed with a charge on sll 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).

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

afi-L]
K hoT

AF=a

Ag = acceleration factor (unitless quantity) = t1/tz.
T = Temperature in Kelvin (i.e., T 4273 = °K}.

t, = time (hrs) at tempersture 1‘1.

t, = time (hrs) at temperature Ty,
K = Boltzmanns constant = 8.62 x 10
(E)) of 0.6 V.

5 eV/°K using an apparent activation energy (EA) of 0.6 v.

(3) Read the pattern after bake and perform end-point electrical tests for table IIA herein for group C.

4.4.3.2 Additional criteria for device classes Q and V. The steady-state life test duration, test condition and
test temperature or approved alternatives shall be as specified in the device manufacturer’s QM plan in accordsnce
with MIL-1-38535. The steady-state Life test circuit shall be submitted to OESC-ECS with the certificate of
compliance and shall be under the control of the device manufacturer's TRB in accordance with MIL-I1-38535.

4.4.4 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in
table 1IA herewn. The devices selected for testing shall be programmed with a checkerboard pattern. After completion
of all testing, the devices shall be erased and verified.

TABLE IIB. Additional screening for device class v.

Test MIL-STD-883, test Lot requirement
nethod
Particle impact 2020 100%
noise detection
Internal visual 2010, condition A or 100%
approved alternate
Nondestructive 2023 or 100%
bond pull approved alternate
Reverse bias burn-in 1015 100%
Burn-in 1015, total of 240 hours 100%
at +125°¢C
Radiographic 2012 100%
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TABLE IIC. Delta limits at 25°C.

Test 1/ Device types
ALL
Igeg standby | 210 percent of specified value
in table I.
L 210 percent of specified value
in table 1.
Lo £+10 percent of specified vatue
in table I.

1/ The above parameter shall be recorded before
and after the required burn-in and Life
tests to determine delta.

4.4.5 Group E inspection. Group E inspection is required only for parts intended to be marked as radiation
hardness assured (see 3.5 herein). The group E inspection end-point electrical parameters shall be as specified ir
table IIA herein. RHA levels for device classes B, S, Q, and V shall be B, D, R, and H and for device class N shal.
be M and D. RHA gquality conformance inspection sample tests shall be performed at the RHA Level specified in the
acquisition document or to a higher qualified level. RHA tests for device classes Q and V shail be performed in
accordance with MIL-1-38535 and 1.2.1 herein.

a. RHA tests for device classes B, S, Q, and V for levels M, D, R, and H or for device class M for Levets M and
D shall be performed through each Level to determine at vhat levels the devices meet the RHA requirements.
These RHA tests shall be performed for initial qualification and after design or process changes which may
affect the RHA performance of the device.

b. End-point electrical parameters shall be as specified in table I herein. RHA samples need not be tested at
-55°C or #125 prior to total dose irradiation.

¢. Prior to total dose irradiation, each selected sample shall be assembled in its qualified package. The
samples shall pass the specified group A electrical parameters for subgroups specified in table ILIA herein.
Additionaily classes @ and V, for quality conformance inspection may be at wafer level.

d. The device shall be subjected to radiation hardness assurance tests as specified in MIL-M-38510, (device
classes M, B, and S} and MIL-I1-38535, (device classes @ and V) for the RHA level being tested, and meet the
postirradiation end-point electrical parameter limits as defined in table I at TA = 25°C £5°C, after exposure.

e. Prior to and during total dose irradiation testing, the devices shall be biased to establish a worst case
condition established during characterization.

f. SEP testing, shall be performed on all class S and V devices. SEP testing shall be performed at initial
qualification and after any design or process changes which may affect the upset or latchup characteristics of
the device. Test four devices with zero failures. ASTM standard F1192-88 may be used as a guideline when
performing SEP testing. For device class V, the device parametrics that influence single event upset immunity
shall be monitored at the wafer Level as part of & TRB approved wafer level hardness plan. The test
conditions for SEP are as follows:

(1) The ion beam angle of incidence shall be between normal to the die surface and 60° to the normal, inclusive
(i.e., 0° S angle = 60°). MNo shadowing of the ion beam due to fixturing or package related effects is
allowed.

(2} The fluence shall be greater thsn 100 errors or 2 107 ims/cnz‘

(3) The flux shall be between 1(12 and ‘ID5 ion/cnals. The cross section shall be verified to be flux
independent by measuring the cross section to two flux rates which differ by at Least on order of

magnitude,
STANDARDIZED SIZE 5962-90899
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL | SHEET
25

DESC FORM 193A
JUL 91

SMD Drawing Number 5962-90899 Generic Part Number 28F010

4-687



n AMD

(4) The particle range shali be = 20 microns in silicon.
(5) The test temperatures shall be +25°C and also the maximum rated operating temperature +10°C.

(6) Bias conditions shall be Vee = 4.5 V dc for the upset measurements and Vee = 5.5 V de for the latchup
measurements.

g. for device classes M, B, and S, subgroups 1 and 2 of table V, method 5005 of MIL-STD-883 shail be tested as
appropriate for device construction.

h. Transient dose rate upset testing for class Q and V devices shall be performed as specitied by a TRB approved
radiation hardness assurance plan and RIL-1-38535. Device parametric parameters that infiuence upset immunity
shall be monitored at the wafer Level in accordance with the wafer tevel hardness assurance plan and
MIL-1-38535.

1. Transient dose rate survivability testing for class @ and V devices shall be performed as specified by a TRB
approved radiation hardness assurance plan and MIL-1-38535. Device parsaetric parameters that influence
Latchup and device burn-out shall be monitored at the wafer level in accordance with the wafer level hardness
assurance plan and MIL-1-38535.

j. When specified in the purchase order or contract, a copy of the following additional data shall be supplied.

(1) RHA delta limits.
(2) RHA upset levels.
(3) Test conditions (SEP).
(4) MNuwber of upset (SEP).
(5) Number of transients.

(6) Occurrence of latchup.

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

4.5.1 Erasing procedures. The erasing procedures shail be as specified by the device manufacturer and shall be
availabte upon request.

4.5.2 Programming procedure. The programming procedures shall be as specified by the device manufacturer and shall
be made available upon request.

4.6 Delta wmeasurements for device classes 8, S, O, and V. Delta measurements, as specified in table IIA, shall be
wade and recorded before and after the required burn-1n screens and steady-state life tests to determine delta
compliance. The electrical parameters to be measured, with associated delts Limits are listed in table IIC.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-¥-38510 for device
classes M, B, and S and MIL-I1-38535 for device classes Q and V.

6. NOTES
(This section contains information of a general or explanatory nature that may be helpful, but is not mandatory.)

6.1 Intended use. Microcircuits conforming to this drawing are intended for use for Government microcircuit
applications (original equipment), design applications, and Logistics purposes.

6.1.1 Replaceability. Hicrocircuits covered by this drawing will reptace the same generic device covered by a
contractor-prepared specification or drawing.

6.1.2 Substitutability. Device classes B and Q devices will replace device class M devices.
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6.2 Configuration control of SMD's. AlL 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).

6.3 Record of users. Hilitary and industrial users shall inform Defense Electronics Supply Center
when a system application requires configuration control and which SHD's are applicable to that system. 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 microelectronic devices (FSC 5962) should contact DESC-ECS, telephone (513) 296-6047.

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

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

Cone Cour - - - e e e Input and bidirectional output, terminal-to-GND capacitance.
Géb ............ Ground zero voltage potential.

Leg - oo oo e « « « . . Supply current.

IXL ............ Input current low.

xm ............ Input current high.

TC ............ Case temperature.

TA ............ Ambient temperature.

vcc ............ Positive supply voltage.

Vo oo oo e Output enable and Write enable voltage during chip erase.
07V e e e e e e e Latchup over-voltage.

6.5.1 Timing Limits. The table of timing values shows either a minimum or a maximum Limit for each parameter.
Input requirements are specified from the external system point of view. Thus, address setup time is shown as a
minimum since the system must supply at least that much time (even though most devices do not require it). On the
other hand, responses from the memory are specified froa the device point of view. Thus, the access time is shown as
& maximum since the device never provides data later than that time,

6.5.2 Timing parameter abbrevistions. ALl timing abbrevistions use Lower case characters with upper case
subscripts. The initial character is always "t" and is followed by four descriptors. These characters specify two
signal points arranged in a "from-to" sequence that define a timing interval. The two descriptors for each signat
specify the signal name and the signal transition. Thus the format is:

t X X X X
| | | ]
| | | |
Signal name from which interval is defined — | | |
| | |
Transition direction for first signal —— ——1 | |
| |
Signal name to which interval is defined : ]
|
Transition direction for second signal .
a. signal definitions:
A = Address
D = Data in
Q = Data out
W = drite enable
E = Chip enable
0 = Output ensble
b. Transition definitions:
H = Transition to high
L = Transition to low
V = Transition to valid
X = Transition to invalid or don‘t care
1 = Trensition to off (high impedance)
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6.5.3 Vaveforms.

WAVEFORM INPUT ouUTPUT
SYMBOL
HUST BE WILL BE
VALID VALID

_m CHANGE FROM WILL CHANGE
H 70 L FROM H TO L
CHANGE FROM | wILL CHANGE
_LZZZZZ7_ L T0 H FROM L TO H

DON'T CARE CHANGING

XXX ANY CHANGE | STATE UNKNOWN

PERMITTED

T e
IMPEDANCE

6.6 One part - one part number system. The one part - one part number system described below has been developed to
allow for transitions between identical generic devices covered by the four major microcircuit requirements documents
(MIL-M-38510, MIL-H-38534, MIL-1-38535, and 1.2.1 of MIL-STD-883) without the necessity for the generation of unique
PIN's. The four wilitary requirements docusents represent different class levels, and previously when a device
manufacturer upgraded wilitary product from one class Llevel to another, the benefits of the upgraded product were
unavailable to the Original Equipment Manufacturer (OEM), that was contractually locked into the original unique PIN.
By establishing a one part number system covering atl four documents, the OEM can acquire to the highest class level
available for a given generic device to meet systee needs without modifying the original contract parts selection

criteria,
Example PIN Manufacturing Document

Mititary documentation formst under new system source (isting Listing
New MIL-M-38510 Military Detail 5962-XXXXXZZ(8 or S)YY QPL-38510 MIL-BUL-103
Specifications (in the SMD format) (Part 1 or 2)
New MI1L-H-38534 Standardized Mititary 5962-XXXXXII(H or K)YY QML-38534 KIL-BUL-103
Drawings
New MIL-1-38535 Standardized Military 5962-XXXXX11(Q or V)YY QML-38535 HI1L-BUL-103
Orawings
New 1.2.1 of MIL-5TD-883 Standardized 5962-XXXXXZZ{M)YY MIL-BUL-103 MIL-BUL-103

Military Drawings

6.7 Sources of supply.

6.7.1 Sources of supply for device classes B and S. Sources of supply for device classes B and S are Listed in
QPL-38510.

6.7.2 Sources of supply for device classes @ and V. Sources of supply for device classes G and V are listed in
QML-38535. The vendors Listed in QML-38535 have submitted a certificate of compliance (see 3.6 herein) to DESC-ECS
and have agreed to this drawing.

6.7.3 Approved sources of supply for device class M. Approved sources of supply for class M 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-ECS.
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STANDARDIZED MILITARY DRAWING SOURCE APPROVAL BULLETIN

DATE: 92-08-31

Approved sources of supply for SMD 5962-90899 are listed below for immediate acquisition only and shall be
sdded to MIL-BUL-103 during the next revision. MIL-BUL-103 will be revised to include the addition or
detetion of sources. The vendors listed below have agreed to this drawing and a certificate of compliance
has been submitted to and accepted by DESC-ECS. This bulletin is superseded by the next dated revision of
MIL-BUL-103.

Standardized Vendor Vendor
military drawing CAGE similar
PIN number PIN 1/

5962-9089901MXX 34335 AN2BFO10-250/8XA <~
34649 HD28F010-25/8
5962-9089901MYX 34335 ANM28F010-250/8UA
34649 MR28F010-25/8
5962-908990TMTX 34649 NT28F010-25/8
5962-9089901M2X 34649 NZ28FO10-25/8
5962-9089901MUX 34649 MF28F010-25/8
5962-9089902HXX 34335 AM2BFO10~200/BXA ¥
34649 HD28F010-20/8
5962-9089902HYX 34335 AM28FO10-200/BUA v~
34649 NR28F010-20/8
5962-9089902HTX 34649 NT28F010-20/8
5962-9089902MIX 34649 NZ28F010-20/8
5962-9089902MUX 34649 MF28F010-20/8
5962-9089903MXX 34335 AM28F010-150/BXA
34649 MD2BF010-15/8
5962-9089903MYX 34335 AM2BFO10-150/BUA~
34649 MR28F010-15/8
5962-9089903MTX 34649 MT28F010-15/8
5962-9089903M2X 34649 MI28F010-15/8
55962-9089903MUX 34649 MF28F010-15/8
5962-9089904HXX 34335 AMZBFO10-120/8XA v
34649 HD28F010-12/8
5962-9089904MYX 34335 AM2BFO10-120/BUA
34649 MR28F010-12/8
5962-9089904HTX 34649 HT287010-12/8
5962-9089904MIX 34649 NZ28FON0-12/8
5962-9089904HUX 34649 MF2BFD10-12/8
5962-9089905MXX o« | 34335 AN2BFO10-250C3/8XA /]
34649 MD28FO10-25/8
5962-9089905HYX » | 34335 AN28FO10-250C3/BUA vy
34649 MR28F010-25/8
5962-9089905KTX 34649 NT2BF010-25/B
5962-9089905M2X 34649 HI28F010-25/8
5962-9089905HUX 34649 HF28F010-25/8

See footnote at end of table
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Vendor CAGE
nusber

34335

34649

Standargized Vendor Vendor
military drawing CAGE similar
PIN number PIN 1/
5962-9089906MXX 34335 AM28FD10-200C3/BXA
34649 4D28F010-20/B
5962-908990&MYX 34335 AM28F010-200C3/8UA
34649 KR28F010-20/8
5962-9089906HTX 34649 HT28F010-20/8
5962-9089906MIX 34649 M128F010-20/8
5962 -9089906HUX 34649 HF28F010-20/8
5962-9089907HXX 34335 AN2BF010-150C3/8XA
34649 MD28F010-15/8
5962-9089907MYX 34335 AN28F010-150C3/8UA
34649 HR2BFO10-15/8
5962-9089907HTX 34649 HT28F010-15/8
5962-9089907MIX 34649 MI2BFO10-15/B
5962-9089907MUX 34649 MF28F010-15/8
$962-9089908MXX 34335 AMZ8F010-120¢3/8XA
34649 Mp28F010-12/8
5962-9089908MYX 34335 AM2BFO10-120C3/8UA
34649 MR2BF010-12/B
5962-9089908MTX 34649 MT28F010-12/B
5962-9089908N2X 34649 WZ28F010-12/B
5962-9089908HUX 34649 MF28F010-12/8

1/ Caution. Do not use this number for item
Items acquired to this number

acquisition,

may not satisfy the performance requirements

of this drawing.

Vendor name
and address

Advanced Micro Devices, Incorporated

901 Thompson Place
P.0. Box 3453

Sunnyvale, CA 94088

Intel Corporation

5000 West Chandler Slvd.

Chandler, AZ 85226

Manufacturer
code

89H

01H

Device
code

ATH

B4H
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The cross-reference information below is presented for the convenience of users.
SMD 5962-90899 will functionally replace the Listed generic-industry type.
types may not have equivalent operational performance characteristics across military temperature ranges,

pastirradiation performance, or reliability factors equivalent to the listed SMD device types and may have
The presence of this information shall not be deemed
as permitting substitution of generic-industry types for SMD types or as a waiver of any of the provisions

slight physical variations in relation to case size.

of the applicable general specification.

Standardized Generic

military drawing industry

PIN PIN 1/
5962-9089901MXX 28F010-250
5962-9089901MYX 28F010-250
5962-908990TMTX 28F010-250
5962-9089901MIX 28FQ10-250
5962-9089901MUX 28F010-250
$962-9089902MxX 28F010-200
5962-9089902MYX 28F010~200
5962-90899024TX 28F010-200
5962-9089902MZX 28F010-200
5962~9089902MuX 28F010-200
5962-9089903MXX 28F010-150
5962-9089903MYX 28F010-150
5962-9089903MTX 28F010-150
5962-9089903M2X 28F010-150
5962-5089903MUX 28F010-150
5962-9089904HXX 28F010-120
5962-9089904MYX 28F010-120
5962-9089904NTX 28F010-120
5962-9089904M2X 28F010-120
5962-9089904HUX 28F010-120
5962~9089905MxX 28F010-250
5962-9089905MYX 28F010-250
5962-9089905MTX 28F010-250
5962-9089905M2X 28F010-250
5962-9089905MUX 28F010-250
5962-9089906MXX 28F010~-200
5962-9089906MYX 28F010-200
5962-9089506MTX 28F010-200
5962-9089906M2X 28F010-200
5962-9089906MUX 28F010-200
5962-9089907MXX 28F010-150
$962-9089907MYX 28F010-150
5962-9089907HTX 28F010-150
5962-9089907M2x 28F010-150
5962-9089907MUX 28F010-150
5962-9089908MXX 28F010-120
5962-9089908MYX 28F010-120
5962-9089908MTX 28F010-120
5962-5089908M2X 28F010-120
5962-5089908Mux 28F010-120

| The information contained herein is disseminated for convenience only and

Microcircuits covered by
Generic-industry microcircuit

| the Government assumes no Liability whatscever for any inaccuracies in this |
|

|_information bulletin.
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