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1. SCOPE
1.1 Scope.
with 1.Z.1 of MIL-STD-883, “"Provisions for the use

non-JAN devices".

1.2 Part number.

5962-87712 01
T T
| |
| !
Drawing number Device type
(1.2.1)

1.2.1 Device types.

Device type Generic number

2004
2004

01
02

1.2.2 Case outlines.
as follows:

Qutline letter

X
Y

1.3 Absolute maximum ratings.

Temperature under bias
Storage temperature
Voltage on any pin with respect to ground
DC output current
Lead temperature (soldering, 10 seconds)
Power dissipation (Pp)
Thermal resistance, junction-to-case (8;jc)
Junction temperature (Tgy)

1.4 Recommended operating conditions.

Supply voltage {Vc¢} - - - - = = - = = ~ -
Minimum high level input voltage (Viy)
Maximum high level input voltage (Viy)
Minimum low level input voltage (VILY
Maximum Yow level input voltage (Vyi)
Case operating temperature range (*c)

512 x 8 bit, nonvolatile static RAM
512 x 8 bit, nonvolatile static RAM

This drawing describes device requirements for class B microcircuits in accordance

of MIL-STD-883 in conjunction with compliant

The complete part number shall be as shown in the following example:

X X
N T
| I
Case outline Cead finish per
(1.2.2) MIL-M-38510

The device types shall identify the circuit function as follows:

Circuit function Access time

250 ns
300 ns

The case outlines shall be as designated in appendix C of MIL-M-38510, and

Case outline

-10 (28-lead, .600" row spacing) dual-in-line package
C-12 (32-terminal, .560" x .458" x .120") rectangular chip carrier package

-65°C to +135°C
-65°C to +150°C
-1.0 V to 7.0 V dc

4.5 ¥ dc to 5.5 V dc¢
+2.3 ¥V dc

Vee + 0.5V de

-0.5 V dc

+0.8 V dc .

-55°C to +125°C
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2. APPLICABLE DOCUMENTS

2.1 Government specification, standard, and bulletin. Unless otherwise specified, the following
specification, standard, and bulTetin of the Tssue Tisted in that issue of the Department of Defense
Index of Specifications and Standards specified in the solicitation, form a part of this drawing to
the extent specified herein.

SPECIFICATION

MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

BULLETIN
MILITARY

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

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

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

3. REQUIREMENTS

3.1 Item requirements. The individual item requirements shall be 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"
and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and physical
dimensions shall be as specified in MIL-M-38510 and herein.

3.2.1 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 Block diagram. The block diagram shall be as specified on figure 3.

3.2.4 Case outlines. The case outlines shall be in accordance with 1.2.2 herein.

3.3 Electrical performance characteristics. Unless otherwise specified herein, the electrical

performance characteristics are as specitied in table I and apply over the full case operating
temperature range.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups
specified in table II. The electrical tests for each subgroup are described in table I.

3.5 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall
be marked w1tE the part number listed in 1.2 herein. In addition, the manufacturer's part number
Jmay also be marked as 1isted in MIL-BUL-103 (see 6.6 herein}.
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TABLE I. Electrical performance characteristics.
] T I I T 1
Test |Symbo1l | , Conditions |Device | Group A | Limits | Unit
| | -55°C < Tp < *125°C | type Isubgroupsl| i
| l¥sg = 0V, 45 V < Ve < 5.5V | | | Min | Max |
| | ““unless otherwise specified | | | | [
[ I I T I [ |
Input low voltage iVIL I : 1,2,3 { 01,02 :—0.1 : 0.8 l v
[ | ] [ I T I
Input high voltage %VIH l { 1,2,3 : 01,02 : 2.0 :Vcc *1 v
| i | | | | 1.0 |
I T 1 [ | | |
Output low voltage [Vgi | IpL = 2.1 mA : 1,2,3 } 01,02 | |l 0.4 | Vv
| | i | |
| ] ] | ] 1 ]
Output high voltage ||v0H | Igy = -400 uA : 1,2,3 : 01,02 | 2.4 | Y
| | | |
I I [ | I T [
Power supply current lIgcy | CE = Vi, Iy/0 = O mA, [ 1,2,3 1 01,02 | | 120 | mA
(active) I [ I [ l | |
| | all other inputs = | | ! | |
| | | i | | |
| i I T I I T
Power supply current [Icc2 | A1l inputs = V¢, | 1,2,3 1 01,02 | 1 90| mA
(standby) i | | | | | |
| | T390 = 0 mA | | | | |
I | | ! [ | f
| I . [ [ | [ |
Input capacitance IC1N | V1o =0V, Ty = 25°C, | a | o1,02 | | 61 pF
| | frequency = 1.0 MHz 1/ i | | | |
[ | see 4.3.1c I | | | ]
- 1 Jee | |
Qutput capacitance Coyr ! V1o =0V, Ta=25C, 4 01,02 10 | pF
! | fréquency = 1.0 Mz 1/ ! | | ! |
[ | see 4.3.1c | ] | [
[ T f f [ ! |
Read cycle time Itayay | See figure 4 2/ 19,10,11] 01 | 250 | | ns
| ! | ] T T T
| i { I 02 | 300 | |
| i T i | | |
Chip enable access ItgLpy | See figure 4 2/ 19,10,11} 01 | | 250 | ns
time | ! | I I [ T
| I | | 02 | | 300 |
{ [ [ ! ! I [
Address access time ‘tAVAQ : See figure 4 2/ {9,10,11! 01 | | 250 | ns
T I | 1
| | | | 02 | | 300 |
| I I T I I |
Output enable access ltg qy | See figure 4 2/ 19,10,11] 01 | { 100 | ns
time ! I | ] I T
| | | [ 02 | | 150 |
| I i I I I T
Chip enable output ltg px ! See figure 4 2/ {9,10,11f 01,02 | 10 | | ns
to Tow Z | | | | | | I
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

I [ I i | T
Test |Symbol | Conditions |Device | Group A | Limits | Unit
| | -55°C < T < +125°C | type |subgroups|
I Vg = OV, 45 ¥ TVec < 5.5V | | | Min | Max |
| | ““unless otherwise specified | | I | |
[ I T T | | ]
Chip enable output Itgpz | See figure 4 2/ 19,10,11} 01,02 | 10 | 100 | ns
to high Z | | B ] | | | |
T I T I f | I
Output enable output ltggx | See figure 4 2/ }9,10,111 o01,02 | 10 | | ns
to low Z i | - i [ | | |
I I T [ [ | T
Output enable output ltoyqz | See figure 4 2/ 19,10,111 01,02 | 10 | 100 | ns
to high Z | | - | | | i |
| 1 1 i I | |
Output hold from ltavgx | See figure 4 1/ 2/ 19,10,111 o1,02 {1 0| | ns
address change | | - 1 | | | |
[ [ ] [ T I I
Write cycle time !tELEH : See figure 5 2/ :9,10,11} ol : 250 ! { ns
| | | | 02 | 300 | |
I | I [ [ | I
Chip enable to end of [tg yy | See figure 5 2/ 19,10,11] 01 | 250 | | ns
write input | i - | I | I 1
I | | i 02 | 300 | [
I 1 I | I I |
Address setup time {tAVWL } See figure 5 2/ ,9,10,11} 01,02 1 0 { ‘ ns
I [ T I [ T [
Write pulse width ‘tWLwH l See figure 5 2/ :9,10,11I 01 1150 | | ns
| | | T
| [ | | 02 | 200 | I
T ] | [ I I I
Write recovery time %tEHAX i See figure 5 2/ }9,10,11{ 01,02 { 0 ‘ = ns
I ] [ ] [ T T
Data valid to end of ltpyyy | See figure 5 2/ 19,10,111 01 | 150 | | ns
write cycle i | - | I | I T
| | I | 02 | 200 | !
[ | | ] ] I I
Data hold time 1tNHDX { See figure 5 2/ 19,10,11: 01,02 1 0 I : ns
I | T T T I |
Write enable to ltwLOZ | See figure 5 2/ 19,10,111 01,02 | 10 | 100 | ns
output in high 2 | | ~ | | | | !
I | | | I | 1
Output active from Ityygx | See figure 5 2/ l9,10,111 01,02 | 10 | | ns
end of write cycle | | [ | { } }
] T T [
Output enable to ltougz | See figure 5 2/ 9,110,111 01,02 | 10 { 100 | ns
output in highZ | | | | 1 | |
| | | | T | |
Store cycle time %tSCT { See figure 6 2/ :9,10,11} 01,02 : : 10 : ms
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

[
Conditions {Device | Group A | Limits

I
| Unit

| [
Test [ Symbol |
| | -55°C ¢ Tg ¢ *125°C | type Isubgroups|
| IVgg = 0V, 475 V < Vge < 5.5V | | | Min | Max |
| | ““unless otherwiSe specified | | | | |
! ] I ] I I I
Store pulse width Itsp | See figure 6 2/ 19,10,11] o1 | 150 | { ns
| | - i T I | |
| | | i 02 | 200 | |
I | | { ! T ]
Nonvolatile emable toltyyz | See figure 6 2/ l9,10,11! 01,02 | | 100 | ns
output in high Z | | [ | | | ]
I [ T I | | T
Qutput enable from  ltpgsT | See figure 6 2/ f9,10,111 01,02 | 10 | ! ns
end of store i | | | | | i
| | I | I T [
OF Disable to store Itggr | See figure 6 2/ 19,10,111 01,02 | 20 | | ns
function | | | i | | |
I T [ I | | ]
NE setup time from WE‘tNS } See figure 6 2/ {9,10,11= 01,02 i 0 { | ns
1
| [ | I | | T
Array recall cycle |Itgge | See figure 6 2/ 19,10,111 o01,02 | I 51 us
time | | | | i | |
[ | | | | [ T
Recall pulse width toltgep | See figure 6 2/ 3/ {9,10,111 01 | 150 | | ns
initiate recall | | ] T |
| | | 02 | 200 | |
[ [ [ I ] | T
WE setup to NE }tRwE ! See figure 6 2/ 19,10,11: 01,02 } 0 } } ns
1/ Tested jnitially and after any design or process changes which may affect this parameter, and is

guaranteed to the limits specified in table I.

2/ AC test conditions:

Input high level Viy = 3.0 V.

Input low level VY = 0.0 V.

Input rise/fall times tp = 10 ns.
Output valtage high Viy > 1.5 V.
Output voltage low Vi < 1.5 V.

Output load Cp = 100 pF.

Input and output timing levels = 1.5 V.

3/ This device features internal control of the recall cycle time, tpcp is the minimum input
pulse width required to initiate a recall. Once initiated, the recall cyclie will have a
completion time of tgpy which varies. As tpcp is increased above its minimum value, the

cycle time tpec remains constant and tppy s reduced accordingly until reaching its minimum

value. If tpcp is increased further, tppy remains constant and the entire cycle time will

increase.
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Case X

T\_JE EM:] VCC Case Y
NC 2 27 7] WE _ .
L — A7 NC NE NC VeeWE NC
A7 E 3 26 _J NC (2 %51 174 Iz
(1) 83 3 2§
Ag [] 4 25 [ ] A8 R L] oz
As (15 24 ] NC 6 ,_g] A8
— As JE] 230 NC
Ay 6 23 7] NC S =
- 22 | OF Ag I7% :22(] NC
A 7 - g _ -
3 — e Az )8 @g] NC
8 21 _ _J =
Az L — Ay )8} 25 O
Ay ] 9 20:JCE A1 1 530 NC
Ao [ o 1707 A bam B3 CE
I/ 0g [l n 8 || 1706 NC JiZ 23 1707
1’70y [ 2 7 1) /05 1,04 ViE 2 1/0g
70, (|13 8 |1 1704
Vss [ s ] 1703 1,0, Vss 1703 1/0s
1702 NC /04
FIGURE 1. Terminal connections.
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T T | f I T I
| TE| WE| NE| OF | Mode | 1/0 | Power |
T I 3 | | ] | I
{ W | x | X 1 X 1 Not selected | Output high Z | Standby |
T [ | f I [ I I
| L f H | H | L | Read RAM | Output data | Active |
T [ I I | I I |
| L ] L | W | X | Write"1" into RAM | Input data high | Active |
T | I i | 1 | 1
l L L | H I X | Write"0" into RAM | Input data low | Active |
T [ | [ T | ! I
I L | H I L { £ | Array recall | OQutput high Z | Active |
I I I [ | I |
L I L | L | H | Nonvolatile storage | Output high Z | Active |
| | 1 1 | I 1
| L | H | H ! H | Output disable | Output high Z | Active |
T | 1 1 1 | | |
I L | v | L | L | Notallowed | Output high Z | Active |
T 1 [ | I | i T
| L} H I L | H | Nooperation | Output high Z | Active |
FIGURE 2. Truth table.
STANDARDIZED SKE
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Device types 01 and 02

7/ /7
Ve v
Ve /
// 7

- £2 PROM

, STORE STORAGE

e ARRAY

/s
/
// //
,~ RECALL z
// 7/ /
//
/s
7/
ADDR 0-8 d
ADDR STATIC T ArRAY
& RAM CONTROL
DATA ARRAY

DATA 0-7 _
> —e——NE

l«——CE

R/W CONTROL e—-0E

FIGURE 3. Block diagram.
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[ 'avav — -
ADDRESS __)Fj X X
—_ |e—'ELDV —
CE —\ d
N . _/
_ e-'OLQV->
OE ™\ ¢
— v
WE IH
t
ELDX —] - —— 1AvQX «——o1-'OHGZ
—»'OLQX|e— "ELDZ e
DATA 1,0 HCHZ
FIGURE 4. Switching waveforms {read cycle).
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WE controlled write cycle

'ELER -
ADDRESS X X
OE /777X ANNNNNNN
L <~ — TELWH ————
CE NOSOONOWVENY AN
—~—{IAVWL TwLwH -t TEHAX
WE -
/|
tOHQZ e~ IWHOX
SSSSSNNSY * 7777777
DATA QUTR2o25>77 LLELLLLLL
—'DVWH ——-<j;' WHDX
DATA IN DATA VALID i
CE controlled write cycle
- TELEL
ADDRESS X X
6‘{_: \7%
--<—————'ELWH————’~
CE SSSSSSCRSNNNY ' A
TAVWL —e - 'wiwH - o' WHAX
WE
<> wiLoz tWHQX—1
DATA OUTSSSSSSSSSTSTY,
VOO VA OO OUNIN SISOV

}-—'Dku —otast—tWHDX
< DATA VALID

DATA IN
FIGURE 5. Switching waveforms (write cycle).
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Array store cycle

- —— tSP — N
NE ——\ t

A S »toesTf™

j == 1soE = \
OF N~
VE N P 0

N R/
ETN 77/
N

= {NHZ
pATA 170 —< | 1 1t '
1 __VCC MIN=45 V dc
Veo N
Array recall cycle
e—— tpec
ADDRESS
el — tRCP —
E N 7
OE N A h
. tRWE=
WE
CE N y N
.
DATA 1/0 £ ;: ;: :; :7 :7 >-
FIGURE 6. Switching waveforms (store/recall cycle).
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3.6 Certificate of compliance. A certificate of compliance shall be required from a manufacturer
in order to be 1isted as an approved source of supply in MIL-BUL-103 (see 6.6 herein). The
certificate of compliance submitted to DESC-ECS prior to listing as an approved source of supply
chall affirm that the manufacturer's product meets the requirements of MIL-STD-883 (see 3.1 herein)
and the requirements herein.

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

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

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

4, QUALITY ASSURANCE PROVISIONS

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

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

a. Burn-in test, method 1015 of MIL-STD-883.

(1) Test condition C or D using the circuit submitted with the certificate of compliance
(see 3.6 herein).

(2) Tp = *125°C, minimum.
b. Interim and final electrical test parameters shall be as specified in table II herein,

except interim electrical parameter tests prior to burn-in are optional at the discretion
of the manufacturer.

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

4.3.1 Group A inspection.

a. Tests shall be as specified in table II herein.
b. Subgroups 5 and 6 in table I, method 5005 of MIL-STD-883 shall be omitted.
c. Subgroup 4 {Cyy and Cgyr measurements) shall be measured only for the initial

qualification and after process or design changes which may affect capacitance. Sample
size is 15 devices with no failures, and all input and output terminals tested.
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TABLE 11. Electrical test requirements.

electrical parameters
{method 5005)

T 1 T
| MIL-STD-883 test requirements |  Subgroups |
| | (per method |
| | 5005, table I)I
T | I
| Interim electrical parameters [ - |
| (method 5004) | ]
T | 1
| Final electrical test parameters | 1*,2,3,7%,8, |
[ (method 5004 ) | 9,10,11 |
T | |
| Group A test requirements | 1,2,3,4**,7,8,|
| (method 5005) | 9,10,11 |
| ! T
% Groups C and D end-point : 2,8(Hot),10 :
| | i

* PDA applies to subgroups 1 and 7.
** See 4.3.1c.

4.3.2 Groups C and D inspections.

a. End-point electrical parameters shall be as specified in table 1I herein.

b. Steady-state life test conditions, method 1005 of MIL-STD-883:

(1} Test condition € or D using the circuit submitted with the certificate of compliance
{see 3.6 herein). )

(2) Tp = +125°C, minimum.
{3) Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
5. PACKAGING

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

6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use when military
specifications do not exist and qualified military devices that will perform the required function
are not available for OEM application. When a military specification exists and the product covered
by this drawing has been qualified for listing on QPL-38510, the device specified herein will be
inactivated and will not be used for new design. The QPL-38610 product shall be the preferred item

for all applications.

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

6.3 Configuration control of SMD's. A1l proposed changes to existing SMD's will be coordinated
tith the users of record for the individual documents. This coordination will be accomplished in

ccordance with MIL-STD-481 using DD Form 1693, Engineering Change Proposal (Short Form).
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6.4 Record of users. Military and industrial users shall inform the Defense Electronics Supply
Center when a system application requires configuration control and the applicable SMD., DESC will
maintain a record of users and this 1ist will be used for coordination and distribution of changes
to the drawings. Users of drawings covering microelectronics devices (FSC 5962) should contact
DESC-ECS, telephone (513) 296-6022.

6.5 Comments. Comments on this drawing should be directed to DESC-ECS, Dayton, Ohio 45444, or
telephone (513) 296-5375.

6.6 Approved source of supply. An approved source of supply is 1isted in MIL-BUL-103.
Additionai sources will be aggea to MIL-BUL-103 as they become available. The vendor listed in
rMIL-BUL-103 has agreed to this drawing and a certificate of compliance {see 3.6 herein) has been

submitted to and accepted by DESC-ECS. The approved source of supply listed below is for
information purposes only and 1s current only to the last action of this document.

I [ | |

| Military drawing | Vendor | Yendor |

| part number | CAGE | similar part |

: } number | number 1/ |

] _ |

T I I [
| 5962-8771201XX | 60395 | X2004DMB-25 |

T I |
| 5962-8771201YX | 60395 X2004EMB-25 |

T | I
| 5962-8771202XX | 60395 | X2004DMB |

1 I ] |

| | |

5962-8771202YX 60395 | X2004EMB

1/ Caution. Do not use this number for item
acquisition. Items acquired to this number may
not satisfy the performance requirements of this

drawing.
Vendor CAGE Vendor name

number and address

60395 XICOR, Incorporated
851 Buckeye Court
Milpitas, CA 95035
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