MIL-M-38510/228
22 SEPTEMBER 1987

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, NMOS 8K X 8 BIT, ELECTRICALLY ERASABLE,
PROGRAMMABLE READ-ONLY MEMORY (EEPROM)
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, N-channel M0S, 8192 words/8 hit, £.0 volt, electrically erasable
programmable read-only memory microcircuits. Two product assurance classes (S and
B), a choice of lead finishes and two package types are provided for each device and
are reflected in the complete part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510.

1.2.1 Device types. The device types shall be as shown in the following. The
circuit organization shall be 8192 words/8 bit.

Device Access Write Write End of write

type time speed mode indicator Endurance
01 450 ns 10 ms Byte/page Data poll 10,000 cy
02 350 ns 10 ms Byte/page Data poll 10,000 cy
03 300 ns 10 ms Byte/page Data poll 10,000 cy
04 250 ns 10 ms Byte/page Data poll 10,000 cy
05 350 ns 10 ms Byte/page Data poll 100,000 cy
06 250 ns 10 ms Byte/page Data poll 100,000 cy
07 350 ns 10 ms Byte RDY/BUSY 10,000 cy
08 250 ns 10 ms Byte RDY/BUSY 10,000 cy
09 250 ns 2 ms Byte RDY/BUSY 10,000 cy
10 250 ns 10 ms Byte RDY/BUSY 100,000 cy
11 250 ns 10 ms Byte RDY/BUSY 1,000,000 cy

1.2 2 Device class. The device class shall be the product assurance level as
defined in -W- 0.

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

Qutline letter Case outline (see MIL-M-38510, appendix C)
X D-10 (28-lead, 1/2" x 1 3/8"), dual-in-line package
Y C-12 (32-terminal, 0.450" x 0.550"), chip carrier
package

1.3 Absolute maximum ratings.

A1l input and output voltages (including Vgg) 1/ -0.5 V dc to *7.0 V dc
Voltage on OF and WE - - - - - - - - - - - - _ T -0.5 v dc to +18.0 V dc
Yoltage for chip clear (Vp)- - - - - - - - - - . +18.0 V dc .
Operating case temperature range (T¢)- - - - - - -56°C to +125 C

Storage temperature range- - - - - - - - - - - - -65°C to +150°C

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

T7 VoTtages are with respect to ground. Pin voltages will be stated in this manner
throughout the remainder of this specification unless otherwise noted.

[Beneficial comments [recommendations, additions, deletions) and any pertinent data

|which may be of use in improving this document should be addressed to: Rome Air i
IDevelopment Center (RBE-2), Griffiss AFB, NY 13441, by using the self-addressed |
|Standardization Document Improvement Proposal (DD Form 1426) appearing at the end of]|
Ithis 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 (8j¢):

Case X = = = = = = = = = = = - - - - -~ - 21°C/W (CERDIP)
Case Y - = = = = = = = = =« = = = = = = < - - 1B°C/W (LLC)
Maximum power dissipation (Pp) 2/- - - - - - - - 1.0 4
Junction temperature (Tj)- - - = - - - - - - - - +175°C
Endurance- - - - - - - - - 10,000 cycles/byte, minimun {types 01-04, 07-09)
100,000 cycles/byte, minimum (types 05-06, 10)
1,000,J00 cycles/byte, minimum (type 11)
Data retention - - -~ - - = - - - - - - - - - - = 10 years, minimum

1.4 Recommended operating conditions.

Device Min Max Units
types —_ _— -
Supply voltages:
\Vcc--—--—------~-----—- All 4.5 5.5 Yy dc
\ Vﬁs- B I I T N Al 0.0 0.0 ¥ dc
High level input voltages:

Vig- = - = = = == === = - - - - == ~---= Al 2.0 Voo *1 vV dc
Low level input voltages:

Vif- - = = = = = = = =~ ==« = - - -~ - A -0.3 0.8 ¥ dc
Operating case temperature (T¢)- - - - - - - A1l -55 +125 C
High level chip erase voltage:

Vop on OF- - - - = = - - - - - - - - - - - 01-06 18 22 Vv dc

Vi, on O and WE- = = = = = = -« = = = = - - 07-11 14 16 v dc

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specification and standard. Tne 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 tnose listed in tne issue of the
Department of Defense Index of Specifications and Standards and supplement thereto,
cited in the solicitation.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Metnods and Prucedures for Microelectronics.

(Copies of the specification and standard required by coatractors in connection
with specific acquisition functions snould 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 tne text of tnis
specification and the references cited herein (except for associated detail
specifications, specification sneets, or M5 staadards), tne text of this
specification shall take precedence. Nothing in this specification, however, shall

supersede applicable laws and regulations unless a specific exemption has been
obtained.

3. REQUIREMENTS

3.1 Detail specification. The individual item reguirements shall pe in accordance
with MIC-M-38510, and as specified herein.

27 Under worst case operating conditions.
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3.2 Design, construction, and physical dimensions. The design, construction, and
physical dimensions shall be as specified in MIL-M-38510 and herein.

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

3.2.2 Truth table. The truth table shall be as specified on figure 2.

3.2.3 Functional block diagram. The functional block diagram will be as specified
on figure 3. 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 row address inputs and the column address inputs.

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

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIL-M-38510 (see 6.5).

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

3.5 Electrical test requirements. The electrical test requirements for each
device TTass shall be the subgroups specified in table II. The electrical tests for

each subgroup are described in table III.

3.6 Marking. Marking shall be in accordance with MIL-M-38510 and 1.2 herein. At
the option of the manufacturer, the country of origin may be omitted from the body of
the microcircuit but shall be retained on the initial container.

3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 47 {see MIL-M-38510, appendix E).

3.8 Processing of EEPROMS. A1l testing requirements and quality assurance
provisions herein shall be satisfied by the manufacturer prior to delivery.

3.8.1 Condition of the supplied devices. Devices will be supplied in an
unprogrammed or cleareg state. No provision will be made for supplying programmed
devices.

3.8.2 Erasure of EEPROMs. When specified, devices shall be erased in accordance
with the procedures and characteristics specified in 4.5.4.

3.8.3 Programming of EEPROMs., When specified, devices shall be programmed in
accordance with the procedures and characteristics specified in 4.5.3.

3.8.4 Verification of state of EEPROMs, When specified, devices shall be verified
as either programmed to the specified pattern or erased. 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 a device failure, and the device shall be removed from the lot or sample.

3.8.5 Power supply sequence of EEPROMs. In order to reduce the probability of
inadvertent writes, the following power supply sequence shall be observed:

a. A logic high state shall be applied to WE and TE or both at the same time or
before the applications of Vv .

b. A logic high state shall be applied to WE and TE or becth at the same time or
before the removal of V¢c.



MIL-M-36510/228

1/

Electrical performance characteristics.

I.
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See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

T T | I ] I
| Test | Symbol | Conditions |Device | Limits | |
' . T Py
| Voo = +3 ¥ £104, V Y dc in | Max nit
| | PO st Te < Shzske | I |
j | | unless otherwise specified | | i | |
T T I I | I 1 T
|READ cycle time [tavay 4/ | (See figures 5-8) | ol | 450 | | ns
I | - | TUZ,05,071 350 1 I ns |
| | ! i 03 3001 " hs T
[ i | 704,00, 03] | | T
| I I 109,10,11| 250 | | ns
T | | | I T I |
ICnip enaole access time ltg gy 4/ I | 01 | | 450 | ns |
| | - | [02,05,071 [ 7350 T ns 1
| | | I 03 ] 1307 ns T
| I | 704,006,081 T I T
| | I 109,10,11] 250 | ns |
T T | I [ T I ]
|Address access time Itavgv &/ I | 01 | | 450 | ns |
| | | T0Z, 05,071 [ 350 1 _ns |
| [ I T 03 ] [ 300 T ns
| [ | 104,70, 081 I I
I | | 109,10,11] ] 250 | ns
T I I I I I | |
|Qutput enanle access time |tp gy 4/ | | 01-06 | | 150 | ns |
I | — | T 07-1T7 [ I00 T 'ns 1]
T I I I | [ | T
[Cnip enable to output in ltg gx 5/ | oA 110 | I ns |
| Tow Z | ~ | | | | I !
T T | T I I I ]
ICnip enaole to output in Itgygz 6/ | | 04 I [ 100 | ns |
| nignZ ! I [ 02,0371 T 8 T ns T
| I I [_05,07 | [ 80T ns
| ! [ 104, 00,08] [ 60T ns T
| I | 109,10, 11T [ o0 T ns |
T I | I I T i ]
|Output enable to output Itggx 5/ I | Al ] | ns |
| inlow Z | | | | | | |
T I | [ I I | T
[Qutput enable to output  ltgygz 6/ | | 01 | [ 100 | ns |
| in high Z | - | 02,0377 I 8 [ ns T
! ! I [ 05,07 1 T8 T ns T
| [ | 104,06, 081 I 80T ns
! | I 105,170,117 T 60T ns |
T ! I ] [ [ I T
[Qutput hold from address Itaygx 5/ I 01-06 | 10 | | ns
| change I I 1"b7lll 0 1 [ ns 1
T ] T | ] I T I T
IWrite cycle time, WE [ twL AV I | 01-08 | | 10| wms |
| write | I [ 10,117 I I0T7 ms T
| | I T 09 T T 21 ms |
] [ | | ] I | I
|Write cycle time, TE ItELAY | | 01-08 | | 10 ] ms |
| write ! | T 15,11 1 T 10T ms 7
! I | [ 09 1 I 27 ms 1T
T I I ] I ] I I
IAddress to WE setup time :tAVHL 4/ | | AT [ 10 | | ns

| I | | | [
I I | [ [ I ! I
}Address to TE setup time {tAVEL 4/ I I A1l |10 | ns |

I I I i i |
T . I ! I T 1 T
[Address hold time after ity ax 4/ I | 01-06 [200 | | ns |
| WE Tow | | [ 07-11 T35 ] [ ns

See footnotes at end of taonle.
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BV,

Electrical perfonmance characteristics - Continued.
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TABLE 1. Electrical performance characteristics - Continued. 1/

| I T I I T
! Test | Symbol | Conditions [Device | Limits |

[ [ [ | type ] L
| | [Veg = *5 V £10%, Vgg = Q V. dc | | Min | Max | Unit

| | | -55°C < Tp < *125°C | | | { |
| | | unless otherwise specified | I | | |
T I ] ] I | I T
|Delay from ready to next |[tpyay 4/ | (See figures 5-8) | 07-11 1 10 | | us

I write | - | | | | | |
I I | T I I T T
[Data valid to next write |toyyL | | 01-06 | 500 | [ us |
| (page mode) | i | | | | |
| | | I I I I I
|Output enable hold time |tynoL | | 01-06 | 10! ' ns |
| (page mode) ! i I | | | |
f | | I 1 I I T
|Output enable access time |ty qv t | 01-06 | | 150 | ns

| (page mode) | I | | | | |
I I | T I I I T
[Chip enable access time  |tgyqy | | ol | | 450 | ns |
|  (page mode) ] ] T 02,05 | T35 | ns |
] | | 1703 | 13071 ns T
| | ! T 04,06 1 7250 7 ns 1
I [ | [ I I I ]
|Output enable hold time  |touwLi | | 01-06 | 10 | | ns |
| (page mode) | ! | | | | |
] I | I T I | T
ENrite cycle time ithsz ! } 01-06 i ‘ 10 : ms |

|

DC and read and write modes.

This parameter is measured only upon initial qualification and for redesigns, see 4.4.1c. Al

pins not being tested are to b

e grounded.

Tested by inference for all input and control pins.

Tested by applying specified timing signals and conditions, including:

Equivalent ac test conditions.
Output load: 1 TTL gate and C
Input rise and fall times < =

Input pulse levels: 0.4 V and

= 100 pF,
0 ns.
2.4V,

Timing measurement reference levels: Inputs 1V and 2 V.

Outputs 0.8 V and 2 V.,

When using single level comparators, 1.5 V reference levels may be used for functional tests.

Only performed for initial qualification and after a design change that could affect the high or

low impedance state.
Tested by inference only.

WE and TE are noise protected.

Less than a 20 ns write pulse will not activate a write cycle.

Data must be valid within 300 ns (device types 01-06) or 1 us (device types 07-11) after the

initiation of a write cycle.
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TABLE II. Electrical test requirements. 1/ 2/ 3/

| T Subgroups {see table 1
| MIL-STD-883 test requirements | 111) |
I T~ Class S [ CTass B |
| | devices | devices I
I I I T
|Interim electrical parameters /1,7,9, or 2,11,7,9, or 2,1
!} {method 5004) {8 (hot), 10 |8 (hot), 10 }
I T I

IFinal electrical test parameters J1%,2,3,7*%,8,11%,2,3,7*,8,|
| {method 5004) |9,10,11 4/ :9,10,11 i/ I
| | B

I I I [
|Group A test requirements [1,2,3,4%* 7 11,2,3,4**,7 |
| (method 5005) 18.9,10,11 5/:8,9,10,11 §/=
| | B

I I I ]
|Group B test requirements i1,2,3,7,8,9,| N/A |
| (method 5005) subgroup 5 j10,11 }

| i I T
IGroup C end-point electrical | N/A 11,2,3,7,8, |
| parameters (method 5005) | |9,10,11 |
I | I T
IGroup D end-point electrical /1,2,3,7,8, 11,2,3,7,8, |
| parameters (method 5005) 19,10,11 19,10,11 I

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

2/ Any subgroups at the same temperature may be combined when
using a multifunction tester.

3/ Subgroups 7 and 8 shall consist of writing and reading the
data pattern specified.

4/ * The PDA applies to subgroups 1 and 7 (see 4.2c).

E/** Subgroup 4 (capacitance) is measured only upon initial
qualification and for redesign; see 4.4.1c.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance with MIL-M-385T0 and method 5005 of MIL-STD-883, except as modified herein.

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

a. Burn-in (method 1015 of MIL-STD-883)

(1) Test condition D or E, using the circuit shown on figure 4 (or
equivalent).

{2) Tp = *+125°C minimum.

(3) Prior to burn-in the devices shall be programmed (see 3.8.3) with the
data pattern shown on figure 8. 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 (see 4.2c).

b. Interim and final electrical test parameters shall be as specified in table
IT. Interim electrical test parameters prior to burn-in must be performed
by the manufacturer., The following data patterns shall be included in group
A subgroups 7 or 8 (high and low temperature): A1l "0's", all "1's",
checkerboard and checkerboard complement. ©Each temperature shall include,
at a minimum, the programming of one data pattern. Subgroups 9, 10, and 11,
and 11 shall be performed on devices containing a checkerboard and a
checkerboard complement data patterns or equivalent alternating bit and
complementary data patterns.
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c. Percent defective allowable (PDA). The PDA for class B devices shall be as
specified in MIL-M-38510. The PDA is specified as 5 percent for class B
devices based on failures from group A, subgroups 1 and 7 after cooldown, at
final electrical test in accordance with method 5004 of MIL-STD-883, and
with no intervening electrical measurements. All screening failures of
group A, subgroups 1 and 7 after burn-in divided by the total number of
devices submitted to burn-in in that lot shall be used to determine the
percent defective for that lot, and the lot shall be accepted or rejected
based on the PDA.

d. An endurance test including a data retention bake in accordance with method
1003 of MIL-STD-883, prior to burn-in {e.g., may be performed at wafer sort)
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 and shall
cycle all bytes a minimum 10,000 cycles for device types 01-04, 07-09,
and 50,000 cycles for device types 05-06 and 10-11.

(2) After cycling, perform a high temperature unbiased storage for 2.5 hours
at +250°C minimum, or 24 hours at *+170°C minimum, or 72 hours at +150 C
minimum. A1l devices shall be programmed with a charge opposite the
state that the cell would read in its equilibrium state (e.g., worst
case pattern, see 3.8.3).

(3) Read the data retention pattern and test using subgroups 1, 7, and 9
(minimum, e.g., high temperature equivalent subgroups 2, 8, 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.

e. After the completion of al) screening, the devices shall be erased and
verified prior to delivery.

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIT-M_3B%T0.” Inspections to be performed shall be those specified in method
5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see 4.4.1
through 4.4.4),

4.3.1 Qualification extension. When authorized by the qualifying activity, for
qualification inspection, if a manufacturer gqualifies to a faster device type which
is manufactured identically to a slower device type on this specification, then the
slower device type may be part I qualified by conducting only group A electrical
tests and any electricals specified as additional group C subgroups and submitting
data in accordance with MIL-M-38510, 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-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).

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

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

c. Subgroup 4 (C; and Cpy measurements) shall be measured for initial
qualification and af?er process or design changes which affect capacitance.

Sample size is 25 devices with an accept on zero.

4.4.2 Group B inspection, Group B inspection shall be in accordance with table II
of method 5005 of MIL-S1D-883 and as follows.

a. Electrostatic discharge sensitivity (ESDS) testing shall be performed in
accordance with MIL-STD-883, method 3015 for initial qualification and after
process or design changes which may affect input-output protection
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circuitry. The option to categorize devices as ESD sensitive without
performning the test is not aliowed. DOevice types categorized as ESD
sensitive shall be further tested using method 3015 modified as follows:

dOnly those device types that pass ESDS testing at 1,000 volts or greater
shall be considered as conforming to the requirements of this
specification.

A11 class S devices selected for testing snall be programmed (see 3.8.3)
with pattern shown on figure 8.

Group C inspection. Group C inspection snall pe in accordance with table

111 of method 5005 of MIL-5TD-883 and as follows:

a.

b.

End-point electrical tests shall pe as specified in tabnle 11 herein.

A1l devices requiring endpoint electrical testing shall be programmed with
the pattern shown on figure 8.

Steady-state life test (method 1005 of MIL-5TD-883) conditions:

(1) Test condition D or E, as specified in 4.5.2 and using tne circuit snown
on figure 4 (or equivalent).

(2) Ambient temperature snall pe *125°C mianimum.

(3) Test duration: 1,000 hours, except as permitted by method 1005 of
MIL-STD-883.

(4) Read the pattern after burn-in and perform endpoint electrical tests in
accordance with table II herein for group C.

An endurance test, in accordance with method 1033 of MIL-STD-883, shall be
added to group Cl inspection prior to performing the steady-state life test
{see 4.4.3c) and extended data retention (see 4.4.3e). 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 snall pe
formed, cell 1 and cell 2. The following conditions shall be met:

(1) Cell 1 shall be cycled at -35°C and cell 2 shall pe cycled at +125°C for
a minimum of 10,000 cycles for device types 01-04, 07-09; 100,000 for
device types 05-06 and 10; or 1,000,900 cycles for device type 11 (see
1.2.1).

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

(3) The sample plans for cell 1, cell 2, cell 3 and cell 4 shall
individually be the same as for group Cl, as specified in method 5005 of
MIL-STD-883.

Extended data retention shall consist of:

(1) Program all bits in each device with the data pattern representing the
worst case data retention pattern (see 4.2d.2).

(2) Unbiased bake for 1,000 hours {minimum) at +150°C {minimum).

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

Cell 1, cell 2, cell 3, and cell 4 must jndividually pass the specified
sample plan.
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4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV
of method 5005 of MIL-STD-883 and as follows.

a. Endpoint electrical tests shall be as specified in teble Il herein.

b. A1l devices selected for electrical testing shall be programmed with the
pattern shown on figure 8. After completion of all testing, the devices
shall have the programmed pattern read, then be erased and verified. Where
the use of electrical rejects are permitted, no programming or erasure or
verification is required.

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

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

4.5.2 Life test, hurn-in, cooldown and electrical test procedure. When devices
are measured at *25 C following application of the steady-state 1ife or burn-in test
condition, all devices shall be cooled to +35°C or within +10 C of power stable
condition prior to removal of bias voltages-signa1s. Any electrical tests required

°

shall first be performed at -55 C or +25 C prior to any required tests at +125°C.

4.5.3 Programming procedure. The waveforms and timing relationships shown on
figure 6 and the conditions specified in table I shall be adhered to. Initially and
after each chip erasure (see 4.5.4), all bits are in the high state (output at Vou).

4.5,3,1 Byte write operation. Information is introduced by selectively
programming "L" (logic "0" level) or “H" (logic "1° level) into the desired bit
locations. A programmed "L" can be changed to an "H" by programming an "H". No
erasure is necessary (see 4.5.4).

4.5.3.2 Page mode write operation. During a page mode write cycle, the bits of
he selected bytes can be "H" or "L", and addresses within the page that do not
require data change should not be selected. Therefore, a page mode write cycle can
be used to write data into two to sixteen address locations within the same page
(i.e., it is not necessary to write all sixteen addresses in the page during a page
mode write cycle) (applies to device types 01-06).

4.5.3.3 Data polling operation. During the internal programming cycle after a
byte or page write operation, an attempt to read the last byte written will prcduce
the complement of that data on I/0 7 (i.e., write data = Oxxx xxxx and read data
= Ixxx xxxx). Once the programming cycle has completed, 1/0 7 will reflect true data
{i.e., write data = Oxxx xxxx read data = Oxxx xxxx) {applies to device types 01-06).

4.5.3.4 RDY/BUSY. While the write operation is in progress, the RDY/BUSY output
is at a TTL Tow. KAn internal timer times out the required byte write time and at the
end of this time, the device signals the RDY/BUSY pin to a TTL high. The RDY/BUSY
pin is an open drain output and a typical 3 ko pull-up resistor to V is
required. The pull-up resistor value is dependent on the number of Bﬁ-tied RDY/BUSY
pins (applies to device types 07-11).

4.5.4 Erasing procedure. The waveforms and timing relationships shown on figure 6
and fiqure 7 and the conditions specified in table I and table V shall be adhered
to. lnitially and after each chip erasure, all bits are in the high state {output at

VOH) .

4.5.4,1 Byte erasure. A byte is erased by simultaneously programming an "H' state
into each b7t at the selected address (see 4.5.3). This can be done via a byte write
rycle or a page mode write cycle (see figure 6). The page mode cycle allows for
erasure of a maximum of sixteen bytes during one write cycle.

4.5.4.2 Chip erase. The device is erased by setting the OF output enable pin to
27.0 volts Tsee figure 7), while all other inputs are set in the normal byte erase
mode (see 4.5.4.1). After chip erasure, all bits are in the "H" state (applies to
device types 01-06}.
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(Ddevice types all) (Device types all}
Case X Case Y

%NC OR /
RDY/EU§Y[:: 1 28t:] VCC
Ar[]3 26';] NC
fe ] 25 JAg
As[]s 24 Jag
Av[]6 23] Ay
Az ] 22[ o
A2 s 21 JM0
Mo 20 JE
Ao [ 10 19| ] 1/0
1700 ] 11 18] 1/0g
170y ™ 12 171 1/05
1701 13 16 ] 1704
oo [] 14 15[ ] 1/0
TOP VIEW BOTTOM VIEW
Pin Names
| | !
I Ay_s | ADDRESSES - COLUMN (LOWER ORJER BITS) |
| } |
T I i |
I| As_12 : ADDRESSES - ROW :
I [ |
: [ | CHIP ENABLE !
| |
] I ]
| 0% | QJTPUT ENABLE |
| | |
T I T
| WE | WRITE ENABLE |
| | i
] [ |
| 1/0 | DATA INPUT {WRITE OR ERASE), DATA OUTPUT |
: | (READ) |
| |
T T I
: ROY/BUSY | DEVICE READY/BUSY i
! |
T I I
| NO CORNECT J
| i

*/AC for devicze types 01-06
RDY/BUSY for device types 07-11

FIGURE 1. Termninal connections.
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T | ! ] {
! MODE | INPUTS : I/0 } PIN 1 |
I I
| I I | I [
‘ | TE | OE | WE | 1/0g - 1/04 | RDY/BUSY |
I | I | | | (see note 1) |
| I I | | | I
I I | | [ [ W7 I
| READ I ViL I ViL } VIH I Doyt } - |
I
| WRITE i ViL : VIH { ViL { DiN 1 VoL I
!
| STANDBY AND I -- I -- { -- } -- I -- I
|
| WRITE INHIBIT I ViH } X I X { H1-Z 1 HI-Z l
|
| WRITE INHIBIT } X { VIiL I X , -- || HI-Z }
i
| WRITE INHIBIT | X I X l Viy } -- } H1-Z I
I I
I MASS ERASE I Vit i VoE : VIH , DIN = VIH ! N/A }
| CHIP CLEAR } ViL { Vi I Vh : H1-Z ‘ HI-Z :
|
| DATA POLLING | vy | Vi | Viy | Doyt = -1/07 | N/A {
| (see note 2} | | | | | |
| | [ | I !
X = Don't care
HI-Z = High-impedance state
NOTES:
1. Applies to device types 07, 08, 09, 10 and 11 with the RDY/BUSY
function. Pin 1 has an open drain output and requires an external
3 ka resistor to Voc. This resistor value is dependent on the
number of OR-tied RDY/BUSY pins.
2. Data polling 1s a technique used to decrease the byte write or
page write cycle time. The device complements data bit seven
during a read cycle of the Tast written address, while the
internal write C{CIE is in process. Before the first data ﬁOIIing
read cycle, a delay of tAVQ {address access time) from WE high
must occur. During data po¥11ng, data bits 1/0g through I/0g
are undefined. Five hundred microseconds (500 us) after 1/04
reflects true data, a new-write cycle may be executed.
3.

FIGURE 2.

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

Truth table.
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(device types all)

COLUMN COLUMN
AO-4 [: ' ADDRESS ADDRESS
LATCHES

DECODE

ROW
LATCHES

LATCH ENABLE

INPUT
DATA

LATCHES

EDGE
DETECTION CKT
AND LATCHES

LATCH ENABLE

CONTROL
LOGIC

CONTROL

OE—®| LATCHES

*/ HC for device types 01-06
RDY/BUSY for device types 07-11

FIGURE 3. Functional block diagram.
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PsS-2

GND

FIGURE 4.

1.0 BF
-}
[1: NC -/ VCC}:ZE——-»—— PS-1
A2 VE—
{] A7 NC ]
46 Ag [H—— "g
45 Ay [TH——— 49
] A4 AT H—— A1
] As 0| }—— OF
A2 B0 AT —— 0
=ik T Fa
S TgRa 0 I/07-_—]| 5 X 2,0 KO
W 1/04 1706 &
1 10 1/05| g~y ——
e = A =g Siiamvoves
{1 Vss 1/03:}m [

15

Burn-in and operating life test circuit (case X (CERDIP) device types 01-06).
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petl)- 80 BSs .
leg———— 40 BS
/ \ /
— / N\ /|
/ \
f
1 ——————:;;Z 2Q ps \\L___
N
CE —/
e AW/
— /|
10 ps
NOTES:

1. WE must always be hardwired te Voo (pin 28) at device as shown.
2. A1 resistors: 1 percent metal film, 1/4 watt.
3. 1/0 pullup: 2 ka.

1/0 pulldown: 1.4 kq.

4, Viy = 2.0V to Veg, Vi = -0.1 t0 0.8 V.
5. fp (Ag) = 12.5 kHz square wave.
6. f1 (A]) = fO divided by 2, fp (A2} = fy divided by 2...

. 1)
f1p (Ayp) = f11 divided by 2.
7. Pé-l = %.5 vV, PS-2 = 5.0 V.

FIGURE 4. Burn-in and operating life test circuit (case X (CERDIP) device types 01-06) - Continued.
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cct
_‘E 0.1
Al v
cc2
ﬁ/}/\, 1 u 28 +—©
A R1 R1 — 0.1
12 -———/F\{\l/\r—— 2 27‘—-/1\RA1N- WE pF
A7 s 3 26 W NC
1
% R1 4 25 R1 8
As 5 24 VWA Ag
R1 Ri A
Ay L 6 23 ~A- 11
R R1 ; jj,\lN Jo] 3
——AAA———
8 R1 22 R1 %7
Ao —vF\{\l/v— 8 21 ‘/Fs{\l/v A10
A 9 RAAA S
! R1 20 R2 TE Vees
Ao AAA 1 10 19 ©
R2 K2
170 AN 11 18 AMA—9 1/04
0 F2 R2 170
1/0, —— 12 17—w——<> 6
1/0, 0—/‘:‘/\/\,————-— 13 161 an——a 170
14 15 e 4 170
—AN—
! 1/04
L
NOTES:

. A1l resistors labeled R1 are 3.3 ko, 1/4 W, 5 percent metal film, at every socket.
A1l resistors labeled R2 are 2.3 kn, 1/4 W, 5 percent metal film, at every socket.
There is a 0.1 yF decoupling capacitor between pins 1/27 and GND at every socket.
There is a 0.1 ,F decoupling capacitor between Vpc and GND at every socket.

Vecl = Yoz = 5.25 Y, Vee3 = 2.25 V. A1l voltage levels are :0.25 V.

Power up sequence: Vccy, Vecp, addresses, Vecs.

Power down sequence: Vcc3, addresses, Vec2, Vecl-

fo (Ag) = 500 kHz.

f1 (Al) = fy divided by 2, f, = f divided by 2...f12 (AIZ) = fqq divided by 2.

WO~ OV U N s

FIGURE 4. Burn-in and operating life test circuit {case X {CERDIP) device types 07-11) - Continued.
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Ay

Ao

PS-1 SMALL BEVEL
Ag Ag Ag

OF (BOTTOM VIEW) A2

S

Ay J;
— E 32-PAD LCC "3 1 "3

4

[«

GND

8 x 1.40 K&

8 x 2.00 KO

PS-2 s 4 ¢

FIGURE 4. Burn-in and operating life test circuit (case Y (LCC) device types 01-06) - Continued.

18



MIL-M-38510/228

fy—/ /
/’ N
Fl——_../ 20 ps \———

NOTES:
1. WE must always be hardwired to Voo (pad 31) at device as shown.
2. A1l resistors: 1 percent metal film, 1/4 watt.
3. 1/0 pullup: 2 ka.
1/0 pulldown: 1.4 kq.

4. Vg = 2.0 V to Vec, Vq_ = -0.1 to 0.8 V.

5. fo (Ap) = 12.5 kHz square wave.

6. fy (A1) = fg divided by 2, fp (Ap) = fy divided by 2...
f12 (A12) = f11 divided by 2.

2
7. PS-1 =55V, PS-2 =50V,

FIGURE 4. Burn-in and operating Tife test circuit (case Y (LCC) device types 01-06) - Continued.
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Ve
¢
y Vee
0.1 pF
A- Ag2
WE NC
’ o Veet
< <
R1§ RIS R2§ R1S R1
NC
4 3 2 1 32 31 30
R1 R1
Ag —AM— 5 29 —Aaaa—1Ag
R1 R1
Ag —AmW— 6 28 —Aan—t-Ag
R1 R1
Ay —AmA— 7 27 t—mvA—1-A 4y
R1 R1
Az —A—18 26 —ANW—
R1 R1 OF
Ay —AV—1 9 25 f—~AAA—————
R1 R1
Ay —mmA—1 10 24 +—AM— Agg
R1 R1 fE
Ag —A—t 11 23 —«W\f—L—»—ig
R2
NCj 12 22 ——AA— I/07
R2 R2
170 g\ —nv—1 13 21 t—n—e¢ 1/0¢g
14 15 16 17 18 19 20
NC
R2$ R2 R2S% R2$% R2
1/011/0 I/O3I/O /0
—4 o 4 o Vces
NOTES:
1. AlY resistors labeled R1 are 3.3 ko, 1/4 W, 5 percent carbon film, at every socket.
2. A1l resistors labeled R2 are 2.2 kq, 1/4 W, 5 percent carbon film, at every socket.
3. There is a 0.1 uF decoupling capacitor between Voc and GND at ever{ socket.
4. Veeyp = Voo = 5.25 ¥, Vegz = 2.5 V. A1T voltage ?eve]s are 0,25 V.,
5. Power up sequence: Vcc1, Vocp, addresses, Vega.
6. Power down sequence: Vcc3, addresses, Voce, Vel
7. Resistor at pin 2 can be 2002 as an alternative.
8. fp {Ap) = 500 kHz.
8. fy (Ay) = fg divided by 2, fo (Ap) = fy civided by 2...

fi2 (Ajp) = f1y divided by 2.

FIGURE 4. Burn-in and operating life test circuit (case Y (LCC) device types 07-11) - Continued.
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fe—— —— tavavy  ———

ADDRESSES

4 _—— .V
X ADDRESSES VALID

:
|

- —— —r
e e QV -

OUTPUT

NOTE
1.

NP wrn
PR

t OR
t R — EHQZ
oLav - - L’toHQz

o Loy 'OLOX  tAxQX o e

- VALID >
QUTPUT

fe—tavav

S:

Vec shall be applied simultaneously or after WE and removed simultaneously
or pefore WE.

Output load is a TTL ygate and 1J0 pF including jig or probe capacitance.
Input rise and fall time < 10 ns.

Input pulse levels of 0.4 V and 2.4 V.

Timing measurement reference levels:

Inputs 1.0 V and 2.0 V.

Outputs 0.8 V and 2.0 V,

FIGURE 5. Read mode waveforms.
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“(sodf3 30LADp (LB) SUIOJIARM 9114M 834Q Pa[04IU0D M "9 Junold

*su ] > {1udouad g pue juacuad Q1) sow

A $°2 PUB g $°0 d4P S|{3A8| SN

d indur -

‘A Q"2 PUR A p°( OuP S|3A3| 9dudu3a4 Bulwiy 3nding
A C°2 PUR A O] 94P S|OA3| 92Ud4dy3d4 Burwiy nduy

12
13 11P4 pue asta asind indu; ‘¢
2
1

1SIL0N
><|_)~
Jo- 31040 QVIY —tew———— 3T0AD 31IYA —
HYIM
¢ - (11-20
TYHM S3dAL 301IA3Q)
— ><Im« W \SnaAdH
—*NDAV, ™ —— AQTH,
AOT3, el - —=HMAD
1no <._.<OV/NV/ — NI ¥lvd NOIOO\H
XOXV, i XQHA,
ZDHO —= .‘..>GJO« - HATA,  fea-

L

¥

R
=

AR
DO

40“4

¢

RXQPPIIIIKISARXIXIXIIAAG

HIHA — = A3,
} _ . | MY

\AN 4444444444440.‘
e

TO0HM v.'_ g —— “IMHO '
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‘panutjuo) - (sadA3 adtAap [[B) SUMOJIABM 23 LuM 33AQ PI((043U0D 33 9 FWNIIA

_ ‘A T2 PUR A $°0 34 S9AR| asnd induy ¢
*Su 07 > (3udduad pg puep qudsuad Q1) sawil ey pue asta asind indu] ‘¢
‘A 0°Z PUR A @°( 3Je 5|3A8| 3duaudgau bBurwiy inding 2
A 0°2 PUB A (T 24P S{3A3{ @JUdu3y94 Buiwiy Induy 't
*S310M
><4m~
42— 30,0 QVIY ept————— 3F0AD FLIUA ———— oy
HY13
¢ ™ (11-20
v “4H3 S3dAL 30IA3M
| AVHY, U ASNE/AQY
—=ADAY, e AQT3
>0Jw~ ..L —=H3IAQ w
ino §<ovvv 55 NI yiva L0=04,1
xox<~ ! - \# xoxwu
ZOHO -t ~-ADTI0 H3I13
Noxww - Nl | « 55 /«T 1 -WA. )
— 7 / ‘5 gN_ﬁ N
= 1343, =
| _
_ an
I)Iw« - x<v_mu'. =137
3y,
ve 1 O00CRROOORONCOONCOONXRY
QOOVOOOCCOOOOOCOOOONKX XX ¢ty _0
A s o................................................... Voo
\ 13 30
o\ "
JOIM«L g —— Jqu~
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* ADDRESS X A X\ X

—X
7@

L0 XORGC X X X CAST BYT

BYTE BYTE BYTE 'BYTE BYTE | BYTE

0 | 2 n n+l n+2

— 'whHwL2

*For each successive write within the paye write operation, A4-A12 should be
the same or writes to an unknown address could occur.

FIGURE 6. Page mode write cycle waveforms (device types 01-06) - Continued.
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Vm — twLwL
CE

i— —— e

H—] o [:
W

WL‘"“*'—-
l—ef tovwi - — WHDX
1705 1/07 v L DATA VALID
rc—-t
o Yoem-—- - I/ \
ViL

m

VOEHWL —> WHVOEL

o/

FIGURE 7. Chip erase mode waveforms (device types 01-06).
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CE
"Vh(REF)
— 1= ViH(REF)
WE
W
1
S ———————— — = |~ Vh(REF)
oF VIH =10V hHWH - —~|—=VIH (REF)
twHovaL ™

|~—toHeH

FIGURE 7. Cnip erase mode waveforas {device types J7-11) - Continued.
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Column address {see notes)

— < W < < W < WD < W0 < W
™ L w o< w << wn << w <L [¥2] < w
o e e e
o =L w <t 14 - W - wn =L wn <C 14
[ag} <L w <L w =T w <C w <t w <C wv
=) < 0w < W M [T I SR Ve ] < W < W
~N <L w L4 w w <€ uw <C w <C w
<« < w <L w <C W g wn =g w0 < w
o~ <L w < w <€ w Lo w <L w0 < w
~ < W < W0 < W < WD < W < 0D
o~ < 0 < W < W < W0 < w < W
Vo) < W0 < W0 < W < W < W < W
o < w < w <C [T e] <C w <L [Fe} <L w
e ———————————— e ———— ——— — — — — — — — —
w < W0 < W < W < W < W < W0
o~ <L W < W < 0 L W0 <C [¥s) <C Vel

<C 753 << W0 < W M w < 0 < W0
o < W < w0 < w < Vel << Vel
< w <C w << w0 <C o4 < 2 <L o
[¥e) < W << < W <C wn < o <C [¥s}
<C (2] <C w < w < 24 g wn <z w
o <C wn <C wn <C w Lo el =L w <C [Fel
< w <t wn < w <C wn T w =L uw
(421 <C w <L w < w =t un L= 4 (2] = w
o~ < W < W << W [Pe} w < w
< w << W < WO < 0 < w =
— <C w < wn <C L <C w <L w < [Tl
< w < W < W M W < Lo M [¥q)
o < w0 < w0 < W0 w < w w
— o
o - N ™ L Y - B o~ ™ U VW
NN N o wn [To gy p Ve
— e o~ N ON O
c <
<] [
U L
[=4 (o] = <C (=) a (-4 (98] v (%] w [%2]
L —_— - - —_—————————————— = —— — — —

01010101

55

10101010

Manufacturers at their option may employ an equivalent pattern provided
AA

it is a topologically true alternating bit pattern.

Each column/row address location corresponds to 1 byte.
A1l data numbers shown in hexadecimal.

A1l address numbers shown in decimal.

NOTES:
1

2

3.

4

Data pattern.

FIGURE 8.
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WRITE & VERIFY ALTERNATING
COLUMNS OF FF'S & 00'S

SET ROW ADDRESS &
COLUMN ADDRESS T0 O

SET BACKGROUND COLUMN
ADDRESS T0 O

READ DATA = FF (EVEN ROWS)
=0 (0DD ROWS)

INCREMENT ROW ADDRESS &
COLUMN ADDRESS

ROW ADDRESS >

INCREMENT BACKGROUND
MAX ROW

COLUMN ADDRESS

BACKGROUND
COLUMN ADDRESS

MAX COLUMN
ADDRESS

YES

SET COLUMN ADDRESS TO
BACKGROUND COLUMN ADDRESS
SET ROW ADDRESS TO O

SET COLUMN ADDRESS TO O

SToP

FIGURE 9. Addressing pattern 1 diagonal read.
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LOAD A
READ FIRST ADDRESS

INCREMENT XA, YA |~ READ ALL OTHER ADDRESSES
CONDITION

7 N\
27N NO
7 XA, YAS

/>_——_‘
N MAX?
\\ //

\T/ YES

HALT

HALT

FIGURE 9. Addressing pattern 2 address increment.
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LOAD XA, YA
READ FIRST ADDRESS

—

COMMPLEMENT READ ADDRESSES COMPLEMENT
ADDRESS

INCREMENT XA, YA INCREMENT ADDRESS
CONDITION (READ)

/\\

s N
7 XA, YA N

AN

NO

<

//
\\ MAX?/

N Ve
T YES

HALT

HALT

FIGURE 9. Addressing pattern 3 address/address comnplenent.
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LOAD XA, YA

T

LOAD XB, YB

I

READ XB, YB

READ XA, YA

l

READ XB, YB

7
N
7 N
~N

YES %
o7 1S XA O\

<_ AT MAX >

\ ADDRESS
N s

AN
<~ NO

INCR XA

A

// \\ NO

rd
71S XA, YAN
< R A Sy INCR XA, YA INCR YB

\ ADDRESS,
N /

\\r/YES

HALT

“IGURE 9. Addressing pattern 4 coluan jalpat.
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VoH1
(3.0 TO +13.0)

1 KO

V SWITCH
(~-15.0 TO +15.0)

20 KO

VoLo
(-15.0 TO +4.0)

DuUT

—< N
j} ? fiIn

[\<— 750
V\AA-

L~

NOTE: Vgyp and Vopg will be adjusted to meet load conditions of table I.

FIGURE 10. Switcning load circuit,
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Group A inspections - for device types 01 through l1.
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o e e e e e

T
|

fee

e e e e e e e . i e S = e

1/01 | 1/02 | GND
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Group A inspections - for device types 01 through 11 - Continued.
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Group A inspections - for device types 91 through 11 - Cantinuad,
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Group A inspections - for device types 01 through 11 - Continued.

TABLE III.
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TABLE ILI. Group A inspections - for device types 01 through 11 - Continued.

1 T
Measured | Test Vimits | Unit
I [ |
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An input preconditioning logic sequence shall be applied that results in a logic "0" at the
output to be measured. Logic input lTevels are Vi, = 0.8 V and Viy = 2.0 V.

An input preconditioning logic sequence shall be applied that results in a logic "1" at the
output to be measured. Logic input levels are Vi = 0.8 V and Viy = 2.0 V.

Terminal conditions for the output leakage current test shall be as follows:
a. VIH = 2.0V; VIL = 0.8V,

b. for In 7: Select an appropriate address to acquire a logic "1" on the designated output.
Apply bIH to TE. Measure the leakage current whilz applying the specified voltage.

c. For IQHZ5 Selact an appropriate address to acquire a logic "0" on the designated
output.  Apply Viy to TE. Measure the leakage current while applying the specified
voltage.

Input-output capacitance shall be measured between the designated terminal and the GHD pin
under the following conditions: Vi = 0 V, f = 1 MHz, oscillator voltage = 50 mV rms
maximum. Unused pins are open.

These tests in sudbgroups 9, 10, and 11 are the chip erase cycle limits. These parameters shall
be verified during functional testing, subgroups 7 and B, by application of the timing limits
and signal Jevel in table 1. Input-output conditions appear in table IV. Timing diagrams
appear on figure 7. Subgroups 7, 8, 9, 10, and 11 shall be performed with Voo = 4.5V and

Veg = 5.5 V.

The output are loaded in accordance with figure 10 (or equivalent).

For these test in subgroups 9, 10, and 11, the addressing pattern test shown on figure 9
(pattern 1) shall be used for device types 01-06. For device types 07-11 the following
addressing pattern-parameter combinations shall be used: tayqy (pattern 3}, tEL%V

(pattern &), toiqv, teHQz, tonqz (pattern 2) (see figure 9 as-applicable). Input-output
conditions appear in tab%e Ie. Timing diagrams appear on figure 5. Subgroups 9, 10, and 11
shall be performed with Voo = 4.5 V and Vpg = 5.5 V.

A functional test shall verify the dc inpnut and output levels and applicable patterns as
appropriate. All address locations shall be tested. Terminal conditions are as follows:

a. Inputs: H=20V;L =0.8V,

b. Outputs: H4 = 2.4 Vminimun aad L = 0.4 ¥ maximum. When using single level comparators,
1.5 V reference may be used for functional tests.

c. The functional tests shall be perfermed with Voo = 4.5 V and Voo = 5.5 V.,

These tests in subgroups 9, 17, and 11 are the byte write cycle limits. These parameters shall
be verified during functional testing, subgroups 7 and 8, by application of the timing limits

in table 1. Input-output conditions appear in table IV. Timing diagrams appear on figure 6.
Subgroups 7, 8, 9, 10, and 11 shall be performed with Vee = 4.5V and Vep = 5.5 V. WE and
TE both must be active to initiate a write cycle; therefore, the sequence of Wt or TE

{e.g., for WL or TE controlled write) is verified interchangeable without duplicate testing.

These tests in subgroups 9, 10, and 11 are the page mode write cycle limits. Thase parameters
shall be verified during the functional testing, subgroups 7 and 8 by applications of the
timing 1imits in table 1. Innut-output conditions appear in tadle IV. Timing diagrams appear
on €igure 6, Subgroups 7, 8, 9, 10, and il shall performed with Vog = 4.5 V and

VCC = 5.5 V.
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TABLE 1V. Input-output pulse levels for table II1, subgroups 7, 8, 9, 10, and 11. 1/ 2/ 3/
T I T I | | T
| Symbol | Terminals : A I B # Device type s Unit I
| |
T ] | | [ | |
IVee [ Vee ; 4.5 } 5.5 { Al |I v 1
| |
T | { [ ] | I
IViH | Logic inputs, address and control pins { 2.4 } 2.4 : Al { v :
! |
T | [ [ | | |
[V | Logic inputs, address and control pins } 0.4 } 0.4 |l Al 1 v }
| |
T | [ | | | |
| Vou | Logic output, compare level 4/ l 2.0 } 2.0 l All |l v I
| [
T f [ I T { I
EVOL : Logic output, compare level 4/ = 0.8 % 0.8 = Al I v }
I T | T | | I
‘tAVOV , Address 450.0 | 450.0 | 01 | ns |
350.0 | 3%0.0 | 02,05,07 | ns ]

| | | 300.0 | 300.0 | 03 | ns |
I | | 250.0 | 250.0 | 04,06,08,09 | ns !
| | | 250.0 | 250.0 | 10,11 | ns |
| | I ! I | [
1 | I | | I [
[terqy | Chip enable | 450.0 | 450.0 | 01 [ ns |
| | | 350.0 | 350.0 | 02,05,07 | ns |
| [ }300.0 | 300.0 | 03 | ns |
[ | | 250.0 |} 250.0 | 04,06,08,09 | ns |
| ! | 250.0 | 250.0 | 10,11 | ns |
[ | ! | I | I
| [ | ] [ [ I
[toLqv | Output enable | 150.0 | 150.0 [ 01-06 | ns |
| | | 100.0 ] 100.0 | 07-11 | ns |
| | | [ | I I
T | | I ] I 1
[taxox | 1/00-1/07 | 1.0 | 1.0 | 01-06 | ns |
| | | 0.0 | 0.0 | 07-11 | ns |
[ | | | | I [

1/ Timing waveforms for subgroups 9, 10, and 11 are shown on figure 5.

2/ Timing waveforms for subgroups 7 and 8 (high and low) are shown on figure 6.

3/ The data pattern on figure 8 (its complement or equivalent) shall be used.

4/ When using a single level comparator, 1.5 V reference may be used for functional tests.
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High voltage chip erasure conditions.

TABLE V.
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4.5.4.3 Chip erase. The device is erased by setting the OF pin and WE pin to Vy
(see figure 77, wnile all the I1/0 pins are in high impedance. After chip erasure,
all pits are in the "H" state (applies to device types 07-11).

4.5.5 Read mode operation. The device is in the read mode whenever the TE and JF
pins are at Vy_ and tne Jdc pin is at Vig. Tne waveforms and timing relationships
shown on figuré 5 and the test conditions and 1imits specified in taole I shall be
applied (applies to all devices types).

5. PACKAGING

5.1 Packaying requirements. Tne reguirements for packaginyg snall pe in azcordance
witn MITTM-38510. The devices covered by this specification require electrostatic
protection.

6. NUTES

6.1 Notes. The notes specified in MIL-M-33510 are applicaole to tnis
specification.

6.2 1Intended use. Microcircuits conforming to tnis specification are intended for
original equipment design applications and logistic support of existing equipment.

6.3 Ordering data. The contract or purchase order snould specify tie following.
a. Complete part number (see 1.2).

b. Requirements for delivery of oane copy of tae quality conformance inspection
data pertinent to the device inspection lot to be supplied with each
shipment by the device wmanufacturer, if applicaole.

c. Reguirements for certificate of compliance, if applicable.

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

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

f. Requirements for product assurance options.

3. Requirements for special lead lengths, or lead forming, if applicable.
These requirements snall not affect tne part aumver. Unless othersise
specified, these requirements shall not apply to direct purchase by or
direct shipment to the Goveraament,.

h. Requirements for "JAN" marxing.
6.4 Aboreviations, symbols, and definitions. Tne aborevia

tio
definitions used nerain are defined in MIC-M-38510, 41L-5TD-1331
symbols for device terminals) and as follows.

ns, symobols, and
(including terms and

Vss Common or reference voltage mode.

Ve Supply voltage.

VoE Jutput enable voltage during caip erase {device types J1-06).

Vi Jutput 2nable and write enable voltage during cnip erase (device

tyves J97-11).

Ag-Ay2 Address inputs used to addrzss 1 of 2043/8 rit locations in static
stordge arrdy.
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TE Chip enable used witn tne output eaable (JE) signal to control the
state of the 8 data 1/0 signals.

4] Output enable used to control the I1/0 terminals.

0Q0-DQ7 Data 1/0, 8-bit wide data bus.

WE Write enadle input used to select a write mode.

Ice Supply current (standby and active).

Iog Qutput enable hign voltage current.

Ithe 1L Input leakage currents.

IoHz, High impedance output Teakdage current.

loLz

ViL Logical low input voltage.

V1K Logical hign input voltage.

VoL Logyical low output voltage.

VoH Logical nigh output voltage.

<l Input capacitance.

Co Jutput capacitance.

tavAV Cycle time from one read to next read.

tELQV Cnip enaole access time.

TAVQY Address access time.

toLQv OQutput enaolz access time.

tELQX Chip enabple to output in low Z.

TEHQZ Chip enable to output in high Z.

toLgx Jutput enavle to output in low Z.

LOHOZ Jutput enable to output in high Z.

LAXQX Qutput nold from address cnange.

LyLAY Cycle time during WE write operation.

teLAv Cycle time during CE write operation.

taviL Address to WE setup time.

tavEL Address to CE setup time.

t LAX Address hold time after Wc low.

tELAX Address hold tine after Tt low.

tELWL Cnip enable to WE sotup time.

LLEL Write enable to CE setup time.

CWHEH Cnip enadle hold tiwe after WE Righ.

teHWH Write enad>le h>ld :ime after CL high.

4o



MIL-M-38510/228

teLed Chip enable pulse widtin during write.
tIHAL Output enable to WE setup time.

toHiL Output enable to TE setup time.

tHOL Output enable hold time after WL high.
tEHOL Output enable hold time after TE high.
twLWH Write enadle pulse widtn during write,
TWHWL Aiainum write enadle hign time.

tEHEL Miaiimum cnip) enable nign time after JWrite.
tIVWH Data in setup time before WE high.

TIVEH Data in setup time before TE high.

tIHDX Data hold time after WE nigh,

tEHDX Data hold time after TE high,

tyLoV Maximum time to valid data after WE low.
tiLpv Maximum time to valid data after TE low.
tVOEHWL Voe setup time to WE low (cnip erase).
tUHVIEL Vog hold time after WE high (chip erase).
twlwl Cycle time during cnip erase operation.
TUHWL L Mininum write enanlz2 high time durinyg paye write.
TWHWL2 drite cycle time during page wmode.

LOHWL1 Qutput enable hold time during page mode.
tWHRL Time to device busy.

tRHAYV Ddelay from ready to next write.

tQvwl DJata valid to next write.

vl Data to WE setup time {chip erase).

tELWH CE setup time (chip erase).

tyVndwWH Output setup time (chip erase).

tAHWL 3 WE pulse width (cnip erasel.

tyLavnL UFE pulse time (chi) erase).

Erase recovery {cnip erase).
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6.4.1 Timing parameter abbreviations. All timing abbreviations use lower case
character Witn UppérF case character subscripts. Tne iaitial cnaracter is always t
and is followed by four descriptors. These characters specify two signal points
arranged in “from-to" sequence that define a timiny interval. Tne two descriptors
for each signal specify the signal name and the signal transition. (Note there are

exceptions for undefined signals.)

t X X X X
_ T T T T
Signa) name from which interval is defined I I I |
- - ! [ I
Transition direction for first signal______ I I I
I |
Signal name to which interval is defined _ | |
_________ |
Transition direction for second signal a D
a. Signal definitions:
A = Aeress D = Jata in Q = Data out
W = Write enable £ = Chip enaocle 0 = Output enaple
p = Vg R = Ready/ousy
b. Transition definitions.
H = Transition to hign L = Transition to low
V = Transition to valid X = Transition to invalid
Z = Transition to high impedance
Example:

WRITE ENABLE WE A
|

|

— L

OUTPUT ENABLE OE 4

t !

|

|

1
foHwL  —-—--

The example shows OF to WE setup time defined as touuL and OF hold time after WE high defined
as tWHOL .
c. Timing limits: The table of timing values shows either a minimum or a maximum
1imiT For each parameter. Input requirements are specified from the external system
point of view. Thus, address setup ime is shown as a minimum since the system must
supply at least that much time (ever though most devices do not require it). _On the
other hand, response from the memory are specified from the device point of view.
Thus, the access time {s shown as a aximum since the device never provides data later
than that time.
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d. Waveforms:

Waveforms Input Output
symbol
Must be valid Will be valid
Change from Will change from
I 7777777777 Tow to high Tow to high
Change from Will change from
PRV ey high to Tow high to low
Do not care Changing state
YXYXYXXXXXYXXX any change unknown
permited

Not applicable Change to high
impedance

6.5 Logistic support. Lead materials and finishes {see 3.3) are interchangeable.
Unless otherwise specified, microcircuits acquired for Government logistic support
will be acquired to device class B (see 1.2.2), and lead material and finish C (see
3.3). Longer length and tead forming shall not affect the part number,

6.6 Handling. MOS devices shall be handled with certain precautions to avoid
damage due to accumulation of static charge. Input protective devices have been
designed in the chip to minimize the effect of this static buildup. However, the
following handling practices are recommended.

a. Devices should be handled on benches with conductive and grounded surface.
b. Ground test equipment, tools, and operator.

c. Handling of devices by the leads should be avoided.

d. Devices should be stored in conductive foam or carriers,

e. The use of plastic, rubber or silk in MOS area should be avoided.

f. Relative humidity should be maintained above 50 percent, if practical.

6.7 Testing. Testing by interference is the validation of the performance of a
parameter by measurement of the correct performance of a dependent parameter or
function.

6.8 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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Military device
type

0l
02
03
04
05
06
07
08
J9
10
11

Custodians:
Air fForce - 17
Army - ER
Navy - EC

Review activities:
Ariny - AR, Ml
Navy - 0S, SH, T2
Air Force - 11, 19, 85, 99
DLA - ES

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

MIL-M-38510/228

seneric-industry
type

X2864A-45/XICOR Inc.
X23864A-35/XICOR Inc.
X2364A-30/XICOR Inc.
X2864A-25/X1COR Inc.
X2864A-35/XICOR Inc.
X2864A-25/XICOR Inc.

2864-350/SEEQ Tech.
2804-250/5EEQ Tecn.

2854H-250/SEEQ Tech.

5504-250/SEEQ Tech.
5564-250/SEEQ Tech.
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CAGE numver
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CEUC/61394

Preparing activity:
Air Force - 17

Agent:
DLA - ES
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