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!, SCOPE

T.1 Scope. This grawing describes device requirements for class B microcircutts in accordance with 1.2.1 of
MIL-370-883, "Provisions for the use of MIL-STD-883 in conjunctien with compliant non-JAN devices".

1.2 Part or Identifying Number (PIN) The complete PIN shall be as shown in the following example:
5962-89839 01 R X
i i | )
! S - —
Orawing number Device type Case outline Lead finish per
(see 1.2.1) (see 1.2.2) MIL-M~38510

1.2.1 Device types. The device types shall 1dentify the circuit function as follows:

Supply
Oevice type Generic number Circuit function Access time current
ox} 16V8 16-input, 8-output, EECMOS, architecturally 30 130
generic, programmable AND-OR array
02 16v8 16-input, B-cutput, EECMOS, architecturally 20 130
generic, programmable AND-OR array
03 16v8 16-input, 8-output, EECMOS, architecturally 15 130
generic, programmable AND-OR array
04 16v8 16~input, 8-output, EECMOS, architecturaily 10 130
generic, programmable AND-OR array
0s 16v8 16-input, B8-output, EECMOS, architecturally 25 65
generic, programmable AND-OR array
06 16v8 16-input, B-output, EECMOS, architecturally 20 65

generic, programmable AND-OR array

1.2.2 (Case ogutlines. The case outtines shall be as designated in appendix C of MIL-M-38510, and as follows:

Outline letter Case outline
R 20-lead, 1.060" x .310" x .200"), dual-in-line package

D-8 (
S F-9 (20-tead, .540" x .300" x .100"), flat package
2 C-2 (20-terminal, .358" x .358" x .100"), square chip carrier package

1.3 Absolute maximum ratings.

Supply voltage range - - - - - - - - - - - - - - .- . _ ... -0.5 v dc to +7.0 V dc
Input voltage applied - - - - - - - - - - - _ . _ . . ___._._ -2.5 V dc to Ve. + 1.0 Vv dec 1/
Off-state output voltage applied - = - = —~ - = = = = - = = _ -2.5 V.de to Vi + 1.0 V. dc 1/
Storage temperature range - - - - - - - -~ = - ~ — - - o _ _ _ _ _ -65°C to +150°F
Maximum power dissipation (P,) 2/ =~ - - - = - = - - - - - o . __ 1.5
Lead temperature (soldering, 10 seconds) - - = = = ~ = = = — — — - +260°C
Thermal resistance, junction-to-case (oge) === == === o - - - See MIL-M-38510, appendix ¢
Junction temperature (TJ)- - - - - « - Z"o - o o oL L. o .. +175°¢C
Data retention - - - ~ - - = - - - o - o 4L oLl oo 10 years (minimum)
Endurance - - - - - - - - - L L L L L L L L L L oo 100 erase/write cycles (minimum)
1.4 Recommended aperating conditions.
Supply voltage range (V ) - - - - - - - - - - - _ .. 4.5 V de to 5.5 V dc
High Level input voltage V) == - = - m e oo em o a e 2.0 Vdctove. +1.0Vdc
Low level input voltage (Vv 5{ ------------------- Vgg -0.5 V de fo +0.8 v ac
High Level output current H’ P I -5.0 mA maximum
Low level output current (1 5‘ ------------------ 12 mA maximum
Case operating temperature range L I I -55°C to +125°C
1/ Minimum input voltage is -0.5 V de which may undershoot to -2.5 V dc for pulses less than 20 ns.
2/ Must withstand the added PD due to short circuit test, e.g., IOS'
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APPLICABLE DOCUMENTS

@.1 overnment specification, stanuard. and bulletin. Unless otherwise specified, the following
‘pecitication, ctandard, and bulletin of the jssue Listed in that issue of the Department of Defense lndex.of.
Specitications and Standaras specified in the soticitation, form a part of this drawing to the extent specified
heretn.

»WECIFICATION

IILITARY
MIL-M-38510 - Microcircuits, Generat Specification for.
STANDARD
MILITARY
1IL-STD-883 - Test Methods and Procedures for Microelectronics.
BULLETIN
MILITARY
“1IL~BUL-103 - List of Standardized Military Orawings (SMD's).

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

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

3. REQUIREMENTS
3.1 ltem requirements. The individual item requirements shali 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 specifisd in MIL-M-38510 ana 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.
1.2,2.1 unprogrammed devices. The truth table for unprogrammed devices shail be as specified on figure 2.
3.2.2.2 Programmed devices. The requirements for supplying programmed devices are not a part of this drawing.
5.2.3 Case outlines. The case outlines shati be in accordance with 1.2.2 herein.
3.3 Electrical performance characteristics. Unless otherwise specified herein, the etectrical

pertormance characteristics are as specified in table I and shall apply over the full case operating temperature
range.

2.4 Electrical test requirements. The electrical test requirements shall be the subgroups
spectfied n table I1. 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 sha@l. be marked with
the PIN listed in 1.2 herein. In addition, the manufacturer's PIN may also be marked as listed in MIL-BUL-103 (see
6.6 herewn).

3.6 Certaficate of compliance. A certificate of compliance shall be required from a manufacturer in order to be
listed as an approved source of supply in MIL-BUL-103 (see 6.6 herein). The certificate of compliance submitted to
DESC-ECS prior to listing as an approved source of supply shall atfirm that the manufacturer's product meets the
requirements of MIL-STD-B83 (see 3.1 herein) and the requirements herein.
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TABLE I. Electrical pertormance characteristics.
! i I ) |
Test Symbol | Conditions Device |Group A |  Limits L unmit
; | -55°C = T. o= #125°C type | sub- | ]
! WSS:DV’ 4.5V eV =55y groups | Min | ‘Max
! | “Unless otherwise specified ! !
: | !
i ' | i
Inout leakage current HLX 0.0V s vIN < vCc 01,02, , 1,2,3 -10 10 A
! i 03,05, | i
i 1 06 \
1 | |
! 04 |-100 | 10
| I !
! | 10 J 10
Bidirectional pin |1 00V sV sy 01,02, 1,2,3 - uh
leakage current | 1r0/Q 1/o/q ce 03,05,
| 06
!
| 04 -100 10
|
1
Output low voltage :VOL VCC =45V, IOL =12 mA, ALl 1,2,3 | 0.5 v
VIN = Vi or vy |
Output high voltage Vou Veg T6.5V, 1,= -2.0 mA, Att 101,23 2.4 v
Vin = Vi or V. ‘l ‘
] |
Input low voltage 1/ ]vIL | AlL 12,3 |Vgg | 0.8 v
! 0.5
Input high voltage 1/ v ALl 1,2,3 2.0 |v v
IH %10
Operating power ‘[CC VIL = 0.5V, VIH =30v, 01,02, 1,2,3 130 mA
supply current ! ftog = 25 MHz 03,04
\ L
|
05,06 65
!
|
Output short circuit i Voo =50V, v =05V AlL 1 -30 -150 mA
current 2/ os T§c= +25°C, segul.ljd ’
Input capacitance CIn Ve = 5.0V, vp=2.0v, ALL 4 10 pf
£721.0 HHz, T, "= +25°C,
| see 4.3.1¢
|
See footnotes at end of table.
SIZE 5962-89839
STANDARDIZED A
MILITARY DRAWING
DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL SHEET
DAYTOR, OHIO 45444 A 4

DESC FORM 193A
JUL 91

SMD Drawing Number 5962-89839 Generic Part Number PALCE16V8H 4-565



a AMD
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TABLE I. Electrical performance characteristics - Continued.
I ) o .
Test |Symbot ! Conditions Device |Group A Limits Unit
| i -55°C £ T. = +125°C type | sub-
| Vee =0V, 6.5VsV _s55V i groups Min Max
' unless otherwise specified
|
Bidirectionat pin c V.. =50V, =20V, ALl 4 10 pF
capacitance i 17070 fcg 1.0 MH2, TAI/g/EES"C,
see 4.3.1¢c
|
Input or feedback to tap Vee = 4.5V, see figures o) ‘ 9,10,11 3.0 30 ns
nonregistered output 3and 4 3/ L
02,06 3.0 20
a3 3.0 15
}
04 2.0 10
0s 3.0 25
Clock to output delay teg [og] 2,10,11 2.0 20 ns
4/
02,06 2.0 15
[0k} 2.0 12
04 1.0 7.0
05 2.0 15
i
Input to output enable ItEA.l 01 9,10,11 30 ns
!
|
| 02,06 20
!
!
| | 03 15
| i
|
\ 04 10
| 05 25
|
See footnotes at end of table.
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TABLE I. Electrical performance characteristics ~ Continued.
) | i i i .
Test Symbol ! Conditions | Device |Group A | Limits " unit
i | -55°C = T. = +125°C type sub- . !
| !VS=OV, 45Vsy =55y groups | HMin Max |
| Unless otherwise specified | j
] !
‘ 1
Input to output register ‘CEAZ Yee T 4.5 Y, see figures a1 9,10,11 ! 25 ns
enable 4/ | 3"8na 4 3/ : !
I [ |
02,06 | | |18
: | !
03 15
04 10
Qs 20
!
i
Input to output disable 5/ terd 01 19,490,171 | 20 ns
. [
02,06 20
} 03 15
i
04 10
Q5 25
Input to output register tep2 (03] 9,101 25 ns
disable 47 5/
02,06 18
03 15
04 10
0s 20
!
See footnotes at end of table.
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TABLE I. Etectrical performance characteristics - Continuea.
! | ! ‘ b
Test I Symbol Conditions ' Device |Group A | Limits i Unit
: -559¢C s T, s +125°C | type ! sub-~ i
Wee =0V, 45VsV . s55Vv ! | groups | Min | Max |
! TUnless otherwise spécified : E ! 1 !
‘ : | 3 )
Clock freguency without ‘fCLK1 !VCC = 4.5 v, see figures o £ 9,10,17 | 0.0 | 33.3 | MHz
feeaback 4/ ‘ (37and 4 3/ : 1 : |
: - ] ! i
| 02,06 | 0.0 &1.6
: : . | i ol
: i i
| ! 03 i 0.0 50.0
i i
| |
| | 04 i 0.0 62.5
\ I i
| | t
| | 0s | 0.0] 33.3
] | i
[ i
Clock freauency with |fCLKZ | 01 9,10,11 0.a 22.2 | MHz
feedback 4/ ! i I
| ! | |
I ! 02,06 | 0.0 33.3
i \ L [ ! L
1 ! : ?
i 03 i 0.0 | 41.6
: ; ] | I
| Coos 0.0 58.5
! 4
| |
05 0.0 28.5
Input or feedback setup tS o1l 9,10,11 25 ns
time, before rising
clock 1% | T
i 02,06 | 15
i
! |
! 03 12
|
1 !
| 04 10
|
|
| 05 20
|
i
Input or feedback hold ty ] AL 9,10,11 0 ns
time after rising !
clock &/ |
|
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

i ! ] [ |
Test | symbot | Conditions | Device |Group A Limits | unit
! ~55°C < Te s +125°C type sub- |
v s OV, 65vsv..=<55V groups | Min Max
Untess otherwise specified |
Clock pulse width, high &/ |ty Vee = 4.5V, see figures o 9,10,11 15 ns
3 and 4 3/
02,06 12
|
o3 i 10
04 8.0
05 15
Clock pulse width, low &/ (PUL o1} 9,10,11 15 ns
02,06 12
o3 10
04 8.0
05 15

1/ These are absolute values with respect to device ground, and all overshoots due to system or tester
noise are included.

2/ Not more than one output at a time should be shorted. Short circuit test duration should not exceed
1 second (see 4.3.1d).

3/ AC tests are performed with input rise and fall times (10 percent to 90 percent) of 3.0 ns, timing
reference levels of 1.5 v, input pulse levels of O to 3.0 V and the output load of figure 3. Input
pulse Levels are absolute values with respect to device ground, and all overshoots due to system or
tester noise are included.

4/ Test applies only to registered outputs.

5/ Transition is measured at steady-state high Llevel -500 mv or steady-state low Level +500 mV on the
output from the 1.5 V level on the input.
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, Device types AL
Case outlines R, S, and 2
Terminal number |Terminal symbol
|

1 I/CLK
2 I
3 I
4 I
5 1
6 1
7 1
8 I
9 1
10 GND_
1" 1/0E
12 1/0/Q
13 1/0/Q
14 1/0/Q
15 1/0/Q
16 1/0/Q
17 1/0/Q
18 1/0/Q
19 1/0/Q
20 Yee

FIGURE 1. Terminal connections.
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|
| Inputs Outputs
; | I
o oo |
J17CLK '1/0E {1t { I } 1111 ’ I |1/0/Q lI/O/Q 1/0/Q@ [1/0/@ |l/0/Q 1/0/a |1/0/Q 1/0/Q
l L I ! : ] l
\ | T o ! t | i f
| x ] x XPXbx X [ X {xIx| x| H | H ‘H | | H o H | H H
; i P [ R \ | ] | l
X = don't care state
H = logic high
FIGURE 2. Truth tabte (unprogrammed).
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.0V

R4
FROM QUTPUT

UNDER TEST (0/Q) I -O TEST POINT
RE_ 708 _ (SEE NOTE)

Test R C
1 (min‘imun)
]ItPD, teor 3900 50 pF
fotr foe
't st Active high = infinity SO pF
1
! EA £A2 | Active low = 390q
' )
} S.0 pF
t t Active high = infinit Op
ER1/ 9 Y
| ER Active low = 390q !
! !

NOTE: CL = {oad capacitance and includes jig ana probe capacitance.

FIGURE 3. Output toad circuit.
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3.7 Certificate of conformance. A certificate of conformance as required in HIL-STD-883 (see 3.1 herein) shall
be provided with each Lot of microcircuits delivered to this drawing.

3.8 Notification of change. Hotification 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 ret;in the option ;o revjtubthe
manufacturer's facility and applicable required documentation. Offshore documentation shatl 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 4 of MIL-M-38570 to the extent specified in MIL-STD-883 (see 3.1 herein).

4.2 screening. Screening shall be in accordance with method 5004 of HIL—S‘I}'D—S&S,Aar‘wd shall be
conducted on all devices prior to quality conformance inspection. The following additional
criteria shalt apply:

a. Burn-in test, method 1015 of MIL-STD-883.
(1) Test condition D using the circuit submitted with the certificate of compliance (see 3.6 herein).

) LN +125°C, minimum.

(3) Devices shall be burned-in containing a pattern that assures all inputs and 1/0's are dynal.rically
switched. This pattern must have all cells programmed in a high or low state (not neutralized).

(4) The burn-in pattern shall be read before and after burn-in. Devices having any togic array bits not
in the proper state shall constitute a device failure and shalt be added as failures for PDA
caleulation.

b. Interim and final electrical test parameters shall be as specified in table 1I herein, except interim
electrical parsmeter tests prior ta burn-in are optional at the discretion of the manufacturer.

¢. An endurance/retention test prior to burn-in, in accordance with met'hgd 1033 of MIL-STD-883, shall be
included as part of the screening procedure with the following conditions:

(1) <Cycling may be at equipment room ambient temperature and shall cycle all_bit {ocations for_' a nim'm'!
of 100 cycles. After cycling, devices containing bits which fail to verify shall be considered device
faitures.

(2) The retention pattern must have 100 percent of the togic array programmed.

(3) After cycling, perform a high temperature unbiased bake for a minimum 48 hours at +150°C.  The bake
time may be accelerated by using higher temperature in accordance with the Arrhenius Relationship:

AF = acceleration factor (unitiess quantity) = t1/t2.

T = temperature in Kelvip (i.e., °C + 273 = K}

= time (hours) at temperature T.I

ty = time (hours) at temperature Ta 5 i .

K™ = Boltzmanns constant = 8.62 x“107° eV/°K using an apparent activation energy (E,) of 0.6 ev.

The maximum bake temperature shall not exceed +200°C.
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TABLE 1I. Electrical test reguirements.

Subgroups
| MIL-3TD-883 test requirements . (per method
| ' 5005, table I)
I
{ Interim electrical parameters | -
i (method 5004) |
| '
| FinaL electrical test parameters bo1%,2,3,7%,8A,
| (method 5004) | 88,9,70,.11
| Group A test requirements i1,2,3,4**«7,8"r |
! {method 5005) | 88,9,10,11
\ \
| Group € and D end-point | 2,3,7,8a,88
| electrical parameters |
; |

(method 5005)

*x PDA applies to subgroups 1 and 7.
** See 4.3 7c

(4) After cycling and bake and prior to burn-in read the data retention pattern. Test using subgroups 1
and 7 (at the manufacturer's option, high temperature equivalent subgroups 2 and BA or low temper"uture
equivalent subgroups 3 and 8B may be used in lieu of subgroups 1 and 7). Devices having any logic
array brts not 1n the proper state after storage shall constitute device failure.

(5) At the manufacturer's option, the testing specified in 4.2c(4) may be deteted if the devices are put
into burn-in with no reprogramming allowed between the start of data retention bake and the end of
burn-in. Exercising this option will result in data retention bake failures being caught and included
in post burn-in PDA calculations.

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 appty.

4.3.1 Group A inspection.
a. Tests shall be as specified in table [1 herein.
b. Subgroups 5 and 6 in table I, method 5005 of MIL-STD-883 shall be omitted.
c. Subgroup 4 (Cpy and € /0/g Measurements) shall be measured only for the initial test and after process or
design changes which may atfect capacitance. Sample size is 15 devices with no failures, and all input and

output terminals tested.

I s Mmeasurements in subgroup 1 shali be measured onty for the initial test and after process or design
cgnnges which may affect IOS. Sample size is 15 devices with no failures, and all output terminals tested.

4.3.2 Group C inspection. Group C inspection shatl be in accordance with table 1II of method 5005 of MIL-STD-883
and as follows:

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

b. Steady-state Life test conditions, method 1005 of MIL-STD-883.
(1) Test condition D using the circuit submitted with the certificate of compliance (see 3.6 herein).
(2) T, =+125°C, minimum.
(3) Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

(4) ALL devices shall be programmed with a pattern that assures all inputs and 1/0's are dynamically

switched.
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c. An extended data retention test shall be added, a new sampie shall be selected and the samplg s’ize,'
frequency of testing, and LTPD shatl be the same as that required tor subgroup 1 of group C inspection.
Extended data retention shatl also consist of as follows:

(1) AlLL devices shall have 100 percent of the logic array programmed with a charge on all cells, such that
the cell will not be 1n a neutral state.

(2) Unbiased bake for 1,000 hours (minimum) at +150°C (minimum). The unbiased bake t_ime may be
accelerated by using a higher temperature in accordance with the Arrhenius Relationship:

Ap = acceleration factor (unitless quantity)
T = temperature in Kelvin (i.e., °C + 273 =
t1 = time (hours) at temperature T1

t, = time (hours) at temperature T 5 i i
K2 = Boltzmanns constant = 8.62 x"107° eV/°K using an apparent activation energy (Ey) of 0.6 ev.
The maximum bake temperature shail not exceed +200°C.

= talt,.
K)12

(3) Read the pattern after bake and perform end-point electrical tests in accordance with table Il herein
for group €.

4.3.3 Group D inspection. Group D inspection shall be in accordance with table 1V of method 5005 of MIL-STD-883
and end-point electrical parameters shall be as specified in table II herein.

4.4 Programming procedures. The programming procedures shail be as specified by the device manufacturer and
shall be made availabie to the user on regquest.

4.5 Erasing procedures. The erasing procedures shall be as specified by the device manufacturer and shall be
made available to the user on request.

5.  PACKAGING

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

6. NOTES

6.1 lIntended use. Microcircuits conforming to this drawing are intended for use when military specifications do
not exist and quatified military devices that witl perform the required function are not available for OFH
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-38510 product shall be the preferred item for all applications.

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

6.3 Confiquration control of SMD's. ALL proposed changes to existing SMD's will be coord?nated with the users of
record for the 1ndividual documents. This coordination will be accomplished in accordance with MIL-STD-481 using DO
form 1693, Engineering Change Proposal (Short Form).
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6.4 Record of users. Military and industrial users shall inform Defense Electronics Supply Center when a system
apptication requires configuration controt and the applicabie SMD. 22SC will maintain a recorg of users and this
List will be used for cooraination and distribution of changes tc tne arawings. LUsers of drawings covering
microelectronics devices (FSC 5%62) should contact DESC-ECS, telepnone (513) 296-6022.

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

6.6 Approved sources of supply. Approved sources of supply are (1sted in MIL-BUL-103. The vendors tListed in
MIL-BUL-103 have agreed to this drawing ana 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

Approved sources of supply for SMD 5962-89839 revision A ere listed below for immediate acquisition only
and shall be added to MIL-BUL-103 during the next revision. ae
addition or deletion of sources. The vendors listed betow have sgreed to this drawing and a certificate
of compliance has been submitted to and accepted by DESC-ECS.

dated revision of MIL-BUL-103.

DATE:

91-08-23

Mititary drawing Vendor Vendor
part number CAGE simiiar part
number number 1/
5962-8983901RX 66675 GAL 16V8A-30LD/883C
34335 PALCE 16VBH-25E4/BRA
5962-89839012X 66675 GAL 16V8A-30LR/BE3C
34335 PALCE 16V8H-25E64/82A
5962-8983902RX 66675 GAL 16V8A-20LD/B83C
34335 PALCE16VBH-20E4/BRA
2704 GAL16v8L204/883
5962-89839022x 66675 GAL16V8A-20LR/883C
34335 PALCE 16VBH-20E4/B2A
5962 - 89839025X 27014 GAL14v8L20w/883
5962 - 8983903RX 66675 GAL 16V8A-15LD/B83C
34335 PALCE16V8H- 15E4/BRA
27014 GAL 16v8L15./883
5962-89839032X 66675 GAL16VBA- 15LR/B83C
34335 PALCE16V8H-15E4/B2A
5962-89839035X 27014 GAL 16V8L15w/883
5962- 8983904RX 66675 GAL 16v88-10LD/883C
5962-89839042X 66675 GAL 16v88-10LR/B83C
5962- BP83QOSRX 66675 GAL 16VBA- 2500 /883C
5962- 89839052% 66675 GAL 16VBA-25QR/883C

See footnote at end of list.

The information contained herein is disseminated for convenience only and
the Goverrment assumes no liability whatsocever for any inaccurscies in this

information bulletin.
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Mititary drawinrg ' Vencor | angor
pert nuncer CAGE similer zary
faid.coo> ol mmosr i/
5962-8985906RX 66675 CAL 16VEA-Z0QD /883¢C
5962-89839062X 66675 GAL16/8A- 20QR/8B3C

1/ Caution. Do not use this number for item acquisition.

Items acquired to this ruper rray rot satisfy the
performance requirements of this crawing.

Vendor CAGE
number

27014

Vendor name
and_sddr

Lattice Semicanductor Corporation
5555 NE Hoore Court
Hillsboro, CR 97124-6421

Advanced Hicro Devices
901 Thompson Place

P O Box 3453
Sunnyvaie, CA 94088

National Semiconductor Corporation
2900 Semiconductor Drive

P. 0. Jox 58090

Santa Clars, CA 95052-8090
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