












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CUPLTM Universal Compiler for Programmable Logic 

PARTNO 
NAME 
DATE 
REV 
DESIGNER 
COMPANY 
ASSEMBLY 
LOCATION 

P90001234 
peIO ; 
02114/95 ; 
01 ; 
Kahl/Osann ; 
Assisted Technology 
PC Proto Board ; 
U2 ; 

1********************************************************************1 
1* This device provides a cIne-chip 110 interface fc.r an �e�Q�~�t�i�v�a�l�e�y�,�t� *1 
1* of the IBM-PC proto board. This logic description may be placed *1 
1* in either a PROM or PAL without alteration. *1 
1********************************************************************1 
1* Allowable Target Device Types: PAL--) PAL16L8, PAL16P8 *1 
1* PROM-) PLE12P4 *1 
1********************************************************************1 

1** Inputs **1 

PIN [1. • 8J [a2 •• 9J 1* CPU Address bits 0 thrll 9 *1 
PIN 9 ael ... 1* DMA Address Enable *1 
PIN 1_7 ! iot' 1* I/O Read Strobe (act ive La> *1 
PIN 18 ! iClw 1* lID Write Strobe (active La> *1 

1** Oll-t puts **1 

PIN 12: t'ead 1* Direction Control For Bus BufTer *1 
PIN 13 ! er,able I-II- Enable For Bus BufTer *1 
PIN 1A ! i CI dece.de 1* Dece.ded lID Strobe for Dr, B.::oard Use *1 -

1** Declarations and Intermediate Variable Definitions **1 

field �i�o�a�d�~�'� [a9 •• 2J 1* Name the lID Address Bus "ioadr" *1 

iot' "* ic.w ; 1* Define lID Request *1 

range ioadr:[300 •• 31FJ & !aen ; 1* Decoded lID Address Range and *1 
1* not DMA cycle *1 

1** Logic Equations **1 

enable - range & ioreq 

read - ior & !aen 

1* Change the intermediate variable Urange" for other lID Locations *1 

Figure 1. 
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CUPL 
Device 
Partr.o 
Name 
Revision 
Date 
Designer 
Company 
Assembly 
L.::.cat i c'r. 

CUPLTlo1 Universal Compiler for Programmable logic 

2.02a 
p1blB DL1B-c-18-5 
P90001234 
PC10 
01 
02/14/B5 
Kah 1/Osartrt 
Assisted Technology 
PC Pt'oto Board 
U2 

==================================================================== 
Symb.;:.l Tab 1 e 

==================================================================== 

Pol Name Ext Pir. Type Used Max 

a2 1 V 

a3 2 V 
a4 3 V 

a5 4 V 

ab 5 V 
a7 b V 

aB 7 V 

a9 B V 
aen 9 V 

.enable 13 V 2 7 
io decc.de 14 V 1 7 -
ioadr 0 F 
ior 17 V 
ioreq 0 I 2 
iow 1B V 

rar.ge 0 I 1 
read 12 V 2 7 
enable oe 13 D 1 
.ioc...decode c·e 14 D 1 
ior Cte 17 D 1 1 
ic.w oe 1B D 1 1 
read c·e 12 D 1 1 

LEGEND D default var F field -I : intermediate var 
U undefir.ed V var X : extended var 

.N node M extended r.c.de 

Flgur&2. 
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CUPLTM Universal Compiler ·for Programmable Logic 

COPL-G'l'S 
DRAW LOGIC SCBEMATICS FOR PAL DESIGNS! 

In recent years, programs like CUP!. and ABEL have become 
available to provide high .leve1 language support for pAL designs. 
These languages allow the designer to represent a PAL function in 
terms Of high-level equation.s,trutl} table$ .or state machines. 
All of these logic description formats are non-graphical in 
nature and require a good working knowledge of th~. computer they 
run on. 

Many l}ardware de$igners, how~ver, a.re most comfortabl.e wi ththe 
traditional logic sch~JlIatic and have historicallY had little 
reason touse a computet in the design process. Use of .a high­
level PAL design language presents most of us with a variety of 
simul taneous unknowns: 

1. The computer and its operating system. 

2. Th~ful1screeneditor necessary t9 create the logic 
description file. 

3. The logic'compiier or assembler 

4. J300lean algebratl}eory. 

5 •. 

Where ,thiS C;ombinat~()n plaq~s an. unnecessary <burdenon.the 
designer, analternative.is now available. . 

CUPL-GTS i~"a powerfUl"combination of hardware. and software which 
turns an I.BM-PC type computer into a programmable logic 
workstationwl}ichallo.\is.the u~ertodraw logic. schematics for 
thefunctiQI10f a~~L •.. A basic.premise. in creating.CUPL-GTSwas 
toproviqea friendlyenv:ironm~nt wh~re. tl}~ user is isolated from 
thetradi tional .. keyb<'><l:rdasm4cch as possible. To this end, 
virtually all functions can be actuated wi th one button. by way of 
the>moQse and a series of pop-upI'\lenus which ease the user's 
tas.k.;An.area is provided at the top of the CUP!.,...GTSscre~1) .for. 
pr6I11ptingth,~ us.erregardingtl}en~l{toperati.onin a.C;OIJlmanq 
sequence. Highlighting ·of .variouselements on the SCreen is 
coordinated 'with tl.'l~se,.prompts to enhance their effectiveness. 
For,tl}emost;part,tlleuser n~edonly utpize the conventional 
keyboardford.~finingsYIJlbolicnaIlles for wires, pins,.objects, 
and files. . 

An on-screen HELP faCility is providecl to aidthe user\..d.thCuPL­
GTS.commands •.. In addition to the basic. set of object types which 
can be easily picked. from a pop-upmenu,theabil i ty to call.up 
macro-objects is also provided. Th.ese macro-objects have been 
previously drawn uSing CtJPL-GTS and stored away on the disk. unde.r 
their own' symbolic name. 
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CUPLl~ Universal COl'l'lpiler>for Programmable Logic 

After a logic schematic has been ~ntered, the user may quickly 
check to see if.thedesign>fits in a specific PAL. This is done 
by selecting the "Translate to PLD" command from the main menu 
which automatically invokes the GTS translation programs. These 
programs run in an on-screen window which overlays the graphical 
information) providing feedback in the form of error messages 
dUpl'ay,ed in .. this window. Following the automatic execution. of 
these programs, the cursor is r,eturnedto the user who can then 
cdntinueto work in the graphics environment without ever having 
fully left. In this way many errors can be quickly determined 
and remedied without ever having to let go of the mouse. 

When the user wishes a hard copy version of a design, the print 
command fr.om the main menu may be selected. This causes the GTS 
print program to execute in an em-screen window according to the 
printer configuration file (PRINTCAP) which is stored on the 
disk. The PRINTCAP file allows the user to bonfigure the GTS 
print function for any dot.matrix printer they might hav.e. 

Often a logic description not fit ina particular PAL due to a 
logic capacity (product-term) limitation. Wh~n this occurs, the 
universal capability of CUPL-GTS will easily allow the user to 
try placing this same lOgic in a different PAL of similar 
architecture. 

Since CUPL-GTS incorporates CUPL the high lev.el language in its 
internal ope.ration, it alsobenefi ts from CUPL's powerful "Quine 
Procedure" logic minimizer •. This is especially advantageous for 
CUPL-GTS as logic descriptions showing many lev.els of gates can 
be ·verydecepti ve in their ability to consume the logic 
capacity of a PAL. The presence of the logid minimizerGan 
el iminate unnecessary. and redundant logical functions, and 
maximizes the probabil ity that a design Wi 11 fit in a target PAL. 

Also included with CUPL-GTS lathe CUPLsiinulator, CSIM, which 
allows the user to simulate a logic design pt'lot to physically 
creating a programmedPAL. Not only can thissavedevlces,but 
it can help significant.ly in debugging a system level 'problem. 

CUP:L--GTSis desingedfdrgtowthandeJ{pandabi,l ity.As ... new 
programmabl~ logic devic~sare introduced users willbekept 
current with updated device librariesandproductenhancements~ 

Most of us first use PAL devices to replaceTTL'iil order to 
shrink a design and/o~add functionality.. The following example· 
shows how thesiniple I/O deCOder design previously discussed 
would appear on the CUPL-GTS screen prior to translation toa 
PAL16!,S, PAL16P8 or PLE12P4. 
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CUPLTM Universal Compiler for Programmable Logic 

I Select Command From Main Menu Help 

Change Scale 

Set Center 

LS02 Redraw Screen 

READ 12 
AddObfect 

Add Wire 

IOREQ Add Pin 

Change Object 

Name/Rename 

Mcwe 

Delete 

Query 

Find 

A8 
Translate To PLD 

Load From Disk 

8 A9 Save On Disk 

Quit 

More ..• 

A CUPL-GTS Design Screen 
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Definition of Terms and Waveforms 

Clock Frequency 
Maximum clock frequency, fmax 
The highest rate at which the clock input of a bistable circuit 
can be driven through its required sequence while maintaining 
stable transitions of logic level at the output with input 
conditions established that should cause· changes of output 
logic level in accordance with the specification. 

Current 
High-level Input current, IIH 
The current into" an input when a high-level voltage is applied 
to that Input" 

" Hlgh-Ie;,~ out~ufcu,rrellt, IOH 
The currentinto~ an output with input conditions applied that 
according, to .the product specification wiH e.stabli!3h a high 
level at the' outpUt. . 

High-level output current, leEx 
The high-Ieveneakage current of an openc;:olleqtoroutput. 
LOw-levei,nputcurrertt, IlL " 
The current into" an input when a low-level voltage is applied 
to thatilJPuK 
l.ow~levet-outlllitcurrent, IOL 
The current into" an output with input conditions applied that 
accOrding to the product specification will establish a 10\(V level 
at the output. ' . 

Off-etate (t1l9l:!"lmP~anc..tat.)o'utput currentlof a 
three-state o~tput), i~z 
The current into· an ,output having three-state capability with 
inputconditio~ apPliedt~taccording,.tothe product specifi­
cation will 'estabiishlhe h19h-impedance state at the output. 

Short-cIrcuit output current, los 
The current into~ an outpLit when that output is short-circuited 
to ground (or ot!)er specified potential) with input conditions 
applied tacestabl!sh the output logic level farthest' from ground 
potential (or other specified potential). ' 
Supply current, Icc 
The currentinto· the, V cc supply terminal of an intagrated 
circuit.' ., , 

·Current out ofa .terminal is givEln 8,S a negative value. 

Hold Time 
Hold tlmeth 
The interval during which a signal is retained at a specifiEld 
input tenninal after an active transition occurs at another 
specifieqinput tElrminal. ' 

NOTES: 1. The hold ,time is the actual time between two 
events and. may be insufficient to accomplish the 
intended result. A minimum value Is specified that 
is the, shortest interval for which corre(lt operation 
of the logic element is guaranteEld. 

2. The hold time may have a negativ& value in which 
case the minimum limit defines the longest interval 
(between the release of data and the active transi­
tion) for which correct operation .of the logicele­
ment is guaranteed. 

Output Enable and Disable Time 
Output enable time (of a three-etate output) to high level, 
tPZH (or low level, tPZJ 
The propagation delay time between the specified reference, 
points on the input and output voltage waveforms with the 
three-state output changing from a high-impedance (off) state 
to the defined high (or low) level. 
Output enable time (of a three-state output) to high or low 
level, tpzx 
The propagation delay time between the specified reference 
points on the input and output voltage waveforms with the 
three-state output changing from a high-impedance (off) state 
to either of the defined active levels (high or low). 
Output disable time (of a three-etate output) from high 
level, tpHZ (or low level, tpLZ) 
The propagation delay time between the speCified reference 
points on the input and output voltage waveforms with the 
three-state output changing from the defined high (or low) 
I$vel to a high-impedance (off) state. 
Output disable time (of a three-state, output) from high or 
low level, tpxz 
The propagation delay time between the specified reference 
points on the input and output voltage waveforms with the 
three-state output changing from either of the defined active 
levels (high or low) to a high-impedance (off) state. 

tEA Is the Ol!tput enable acee .. time of memory devices. 
tER Is the output disable (enable recovery) time of memo­
ry devices. 

Propagation Time 
Propagation delay time, tpD 
The time between the specified reference points on the input 
and output voltage waveforms with thEl output changing from 
one defined level (high or low) to the other defined level. 
Propagation delay tlme.,low-to-hlgh-ievel output, IpLH 
The time between the specified reference points on the input 
and output voltage waveforms with the output changing from 
the defined low level to the defined high level. 
Propagation delay time, 'hlgh"to-Iow-Ievel output, tpHL 
The time between the specified reference points' on the input 
and output voltage waveforms with the output changing from 
the defined high level to the defined low level. 
tM Is the addre .. (to output) acee.. time of memory 
devices. 

Pulse Width 
Pulse width, t.. 
The time interval between· spepified reference pOints on the 
leading and .. trailing ed~s of tfie pulse waveform. 

• 
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Definition of Terms and Waveforms 

Setup Time 
Setup time, t... 
The time interval between the application of a signal that is 
maintained at one specified input terminal and a consecutive 
active transition at another specified input terminal. 

NOTES: 1. The setup time is the actual time between two 
events and may be insufficient to accomplish the 
setup. A minimum value is specified that is the 
shortest interval for which correct operation of the 
device is guaranteed. 

2.The setup time may have a negative value in which 
case the minimum limit defines the longest interval 
(between the active transition and the application 
of the other signal) for which correct operation of 
the device is guaranteed. 

Voltage 
High-level Input voltage, VIH 

An input voltage within the more positive (less negative) of the 
two ranges of values assumable by a binary variable. 

NOTE: A minimum is specified that is the least positive value 
of high-level voltage for which operation of the logic 
element within specification limits is guaranteed. 

High-level output voltage, VOH 

The voltage at an output terminal with input conditions applied 
that will establish a high level at the output. The actual input 
conditions needed are determined by the individual product 
specification. 

Input clamp voltage, VIC 

An input voltage in a region of relatively low differential 
resistance that serves to limit the input voltage swing. 

loW-level Input voltage, VIL 

An input voltage level within the less positive (more negative) 
of the two ranges of values assumable bya binary variable. 

NOTE: A maximum is specified that is the most pOSitive value 
of lOW-level input voltage for which operation of the 
logic element within specification limits. is guaranteed. 

Low-lev,1 output voltage, VOL 

The voltage at an output terminal with input conditions applied 
that will establish a low level at the output. The actual input 
conditions· needed are determined by the individual product 
specification. 
Negative-going threshold voltage VT_ 

The voltage level. at an input that causes a transition as the 
input voltage falls from a level above the. positive-going 
threshold voltllge, VT +. 
Positive-going threshold VOltage, YT + 

The voltage level at an input that causes a transition as the 
input voltage rises from a level below lhenegative-going 
threshold voltage, VT_. 

Truth Table Explanations 

H 
L 
t 
! 
x 
Z 
a .. h 

= high level (steady-state) 
= low level (steady-state) 
= transition from low-to-high level 
= transition from high·to·low level 
= don't care (any input, including tranSitions) 
= off (high-impedance) state of a three-state output 
- the level of steady-state inputs at inputs A through H 

respectively 
= level of 0 before the indicated steady-state input 

conditions were established 
= complement of 0 0 or level of Q before the indicated 

steady-state input conditions were established 
= level of 0 before the most recent active transition 

indicated by ! or t 
If, in the input columns, a row contains only the symbols H, L, 
and/or X, this means the indicated output is valid whenever 
the input configuration is achieved and regardless of the 
sequence in whiCh it is achieved. The output persiSts as long 
as the input configuration is maintllined. 
If, in the input columns, a row contains H, L, and/or X together 
with t and/or !, this means the output is valid whenever 
the input configuration is achieved and the indicated transition 
has occurred (the transition(s) must. occur following the 
achievement of the steady·state levels). If the output is shown 
as a level (H, L, 0 0, or 00), it persists as long as the steady­
state input levels and the levels that terminate indicated 
transitions are maintained. Unless otherwise .indicated, input 
transitions in the opposite direction to those shown have no 
effect at the output. 
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Package Drawings 
1&1 Ceramic DIP 

(5116"x3/4") 
MII-M-38510, 

Appendix C, 0-2 

Notes: 

~MAX 
1.524 

.:!1!MIN 
.381 

Package Drawings 

-11--.en8 ±.004 I -:m±.1Di 

UNLESS OnEAWlSE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILUMETERS 
ALL TOLERANCES AAE ± .007 INCHES 

.311 
7.8l1li 

.788 ± .G2O .273 + .D32 

3.883 ± .50/1 .011 ± .om t ....... ~ AE~. (2) 
.279 ±.D76 I-

.040±.010 ~ .. 
~ .~±~ 

1. Specified body dimensions allow for differences b_een 551, M51 and L51 packages . 
• ~. Lead material tolerances are for tin plate finish only. Solder dip finish adds 2 - 10 mils thickness to all lead tip dimensions. 
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Package Drawings 
18J Ceramic DIP 

(5/16"x3/4") 
MII-M-38510, 

Appendix C, 0-6 

• 

20J CeramIC DIP 
(5I16"x1") 

MH-M-38510, 
Appendix C, D-8 

Notes: 

Package Drawings 

.457±.102 
~II_ .018 ± .004 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALI. DIMENSIONS M'N.-MAX. IN M'LUMETERS 
ALL TOLERANCES ARE ± .007 INCHES 

7.899 ..,ru..j 
~.~ .~±~ 

---"'- =t::~ ""-'-""-l~.· J~\ ... ·.z.;EF.:~ 
1.016 .219 ± .075 t' 

~ 
9.525 ±.635 

1. Specified body dimensions allow for differences between 551, MSI and LSI packages. 
2.,Lead material tol'erances are for tin plate finish only. Solder dip finish adds 2 - 10 mils-,thickness to aU lead tip dimensions. 
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Package Drawings 

24JS Ceramic SKINNYDIP 
(5116"x1-1/4") 
MU-M-38510, 

Appendix C, 0-9 

24J Ceramic DIP 
MII-M-38510, 

Appendix C, 0-3 

Package Drawings 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS 
ALL TOLERANCES ARE ± .007 INCHES 

..:!!!!.MAX E 611 3 ,~.- I' ~~:'! "1.""- I-~';·1 
4.064 5. 715 MAX I 
-r--- R' .330 ± .0251 ,1\' 

8.3B2±.1135 TT .158±.016 ' 

~-: MAX 2.640 1.016 3.663 _.508 .279 ± .076 
I --.685 + .030 

!-"- 17.339±.71S2 

Notes: 
t. Specified body dimensions allow for differences between MSI and LSI packages. 
2. Lead material tolerances are for tin plate finish only. Solder dip finish adds 2 - 10 mils thickness to all lead tip dimensions. 
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Package Drawings 

Package Drawings 

20L LeadIesa Chip Carrier 
MII-M-38510, 

Appendix C, C-2 .015 

~~ r-'-'"'""',.......,.~ ,~.-:£':ooi 

035+.003 

.635 ± .0111 IDENTIFY r .508 

I 
[ 

v v-V'J. t 
~TYP(20)1 ~ ~~~~~'1 .mX45' 

~ 
2 REF 

~MIN . r-u. ....... r-~--...... -'T"'l 
""T"_....;;;.38,,;;,,1;...,.._ ( _ t :l~/'::' 

I .330 [ =1 
I 

I 

~ 
6.350 
REF 

~ 

C ~ ~ I--j~ x 45'(3) 

.350:.008 so_ REF 
8.B90 _.203 

t 
~ 
5.0B0 
BSC 

! 
t1~ .. 1 ~-

.075 .100 .050 ±.005 ,..... ~J L.",.. um,m 

.127i.051 

BOTTOM VIEW 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN M/WMEnRS 
ALL TOLERANCES ARE ± .000INCH1S 

28L Leadleas Chip Carrier 
MII-M-38510, 

Appendix C, c-4 

~f~ll~F~X~~~O~~~~~~~~~ f::: 

8.38 
MAX 

1 
-I --'~6 x45'(3) 

_ .450 + .008 so_ REF 
11.430 ± .203 

TOP VIEW 

Notes: 
1. Solder fillets on lid edges not shown. 

Monolithic WMemor/es 

.014 %.008 

-.f :3ii±.2ii3 

TYP 

BOTTOM VIEW 
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Package Drawln,. 

Package Drawings 
'lJNI Cerpack 
MIl M 38510, 

AppendIx C, F-9 

24WCerpeck 
a.M-38510. 

Appetdx C, F-6 

13-6 

.G12+.CI03 
-.004 _
+.tnII 

• -;1011 

.017 
A32 

i L +.aozr 
+.061 

L 

PIN., 
IDENTIFY 

I 
I 

1 

10 

30
1 

11 

.045 MAX [U43 

:f 1 
.513 ~ .G17 

018 
A32 
457 13.0311 ~ 

.j J 
l:!!!! MIN 

.127 

.oos + .0CI1 ,.. .271:t.ooa 1 _ .002 B.883 ± .229 I .078 + ,018 

.127 ~.:: 1 1 =~--=.J;;;;;;;;;;;;;;;;;;;~====~-tf 1.1130 ±.4011 ~ ___ I I _ 
[~ ~ ~_---L 

.1138 ± .178 .300 MAX 
7.820 

(GLASS FLOW) 

+.CI03 PlNU 
.012 -.004 IDENTIFY 

[.-+:f: 
t 

1 24 

.1-.-
i.OO2·r,·i 
±.OS1 

',' 

~ 
12 13 

PIG 
-r 

.613 ~ .017 
.018 
.432 
457 15.670 ~ 

=1l .. -l. 

.127 .. 

.oos + .001 r--- .412 +.ooa 4 ', .. 
. -.002 ~ .. ' .'0.G6:t.2W . .o?!£.G15 

.127.~= b ..... :.::::::.:.:.jl ~. ~~~~~~I=====:Jrt:M5:t.v1 
. .... LlI33± .007 , . . ., 

&31/±.178 I--1~ MAX ---I.' 
(GI..ASS FLOW) ~s8oTHERWiSe-...m: 

.ALL DIMENSIONS .. N....wc. !NINettE. 
AU DIMEN$lONSIIIN.·MAX. IN IIIWMnDS 
ALL TOLERANCI!~A~ ± .000INCHE~ ~ 



Package Drawings 
16N Molded DIP 

(1/4"x3/4") 

18N MoICIecI DIP 
(1/4"x7/8") 

PIN NO.1 
IDENTIFIER 

t 

PIN No. 1 
IDENTIFIER 

Notes: 

-

Package Drawings 

--~ .457±.102 

PIN NO.1 
IDENTIFIER 

.. r-~ I 7.772±.2S4 

~_"""'.1+, __ .258 __ ±_.0_'_2 
,..\ -... 5.553 ±._ 

r \ 1'00TYP 

5' -12' 

.011 ±.002 -IU-.~: .. (2) 

.279±.051 

. ~ 
, . 9.144 ±.635 

""",.,. 

00::.. ~::::::~I 
(EJECTOR pt~ PIN NO.1 . 

OPTIONAL IDENTIFIER' 

.130 
3.302 

'l!!!!!!Q!'!! 

~--~r-~ 
7.772 ±.2B4 

~---o.K--6.:' ~.:s 
10' TYP 

5' - 12' 

~-+IU .. ~EF,(2) .279:t.051 -. 
.380±.025 
9.144±.635 

UNLESS OTHERWISE SPECIF1ED: 
AI,!; DI.MENSIONS MIN.-MAlt IN INCHES 
ALL DIMENSIONS IIIN.-MAX. IN MILLIMETERS 
ALL TOLERANCES ARE ± .007 INCHES 

1. Lead material tolerances are for tin plate finish only. Solder dip finish adds 2 -,to.dlils-thickness to alnead tip dimensions. 
2. Both Version 1 and Version 2 configurations are manufactur<ld interchangeably. • 
3. Ejector pin marks on Version 1 are. optional. 
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Package Drawings 

Package Drawings 
16WCerpack 
MII-M-38510, 

AppendIx C. F-5 

18WCerpack 

13-8 

PIN #1 
.012 + .003 [ IDENTIFY -.004 ' 

3l1li +.01111 • - .102 

~1 16 

,~-+=~ .017 .... 002J 

.040 fl.DISMAl( 

t r 
.387 ... 018 

9.830 ± .457 
.432'" .051 

~BSCJ 
1.270 

8 9 -L ! 
j I [.:!!!!!MIN 
-t.a:7~·:1- .127 

005 + .001 ,· .. ----, ..... It-;: :.~ .on ± .012 
~ [1.i54±.ii5 
.127:::: t-:!=----~I ;;;:;;;:;;;:~I ====~t* 

l::::.: t~-J 
(GLASS FLOW) 

.D05 ~.-: I :-,093 :.~ 1, .075 ± .015 - . r~ 

.127:::: ~.:======~1~~~~31 ======tr 
(.G33±.D07 I " I 

'-±.1111 1--~MAl(--I 
9.779 

(GLASS FLOW) 

UNLESS cm.RWI8IIPICIFIED: 
'ALL DIMENSIONS MIN.·MAlLIN INCHEa 
ALL DIIII!NSIONS .,N..MAX. IN IIILUIiIEnRS 
ALL TOLI!RANCES ARE ± .007 INCHES 
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Packag.Drawings 

Package Drawings 

-~=:-/~:::::::::I -
1." t77i 
PlNlIO.1 

IDeN\'lFlER 

24NS Molded SKINNYDIP 
(1/4"x13118") 

Notee:, 

1.02l"'.lI15 
.":1:.311 

1.188:1:.ot5 
,3tl.311:1:.381 

PIN NO. 1 
IDENTIFIER 

• 

5" -12" .' 

...... ~ .• ~. R_,(2l 

.-~~~'.~ .380:I:.~ 
.&1IH:I: •• 

u~ OTItERWI8E.,.CFIED: 
AU. .... MiN.~IIAX.ININCttE8 
AI.!. DIIIENSIQItIS 1IfN,-Mf.1I, .INIIIUIMETElI$ 
AU. TOLEIIANcaAREUI_1NeHE8 

. t. Laadmaterial toleranceii are lot 'fin plaia finish oniV. Solder .di~ finish 1!dds2 - 10 mils thickness to all lead tip dimensions. 
2. Both VerSion 1 and Vllralo~ 2 con/igurationsara manufactured interchangeably. ' 
3, E)8ctor. pin marks on Vetsion 1 'are optiQriaI. 

1M 



Package Drawings 

24N Molded DIP 
(1/16"x1-1/4") 

.000 DIA iii (2) 
(EJECTOR PIN) 

OPTIONAL 

Package Drawings 

~ __________ ~1~.~~+~.~~=5; _________ ~ 
31.902".381 

Notes: 
1. Lead material tolerances are for tin plate finish only. Solder dip finish adds 2 - 10 mils thickness to all lead tip dimensions. 
2. Both Version 1 and Version 2 configurations are manufactured interchangeably. 
3. Ejector pin marks on Version 1 are optional. 
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Package Drawings 
20NL Molded Chip carrier 

(.351"11.351") 

Packa •• Drawln •• 

.3111 ±.G05 
...". ±.1Z7 

i 
SIt 
.MI 

l--r ....... ..:!Z!!.. 1.m 

.100 ±.G05 
1t5fO±.1Z7 
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Package Drawings 
28NL Molded Chip 

(.451 "x.451 ") 

.028 ± .003 TYP 

Ji1±.07i L 
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Package Drawings 

.453 ± .003 
11.506 ± .076 

so 
.490 ±.005 

12.446 ±.127 
so 

1 

.i~DIA 
(EJECTOR PIN) 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN.-MAlt. IN MILLIMETERS 
ALL.TOLERANCES ARE i.0!I7 .INCHES 
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1 
~ 

J 
~~:.: -++-,.776 

.100 +.oos 
2.S4O±.127 

.172 
4.369 



Package Drawings 
16F~5 Flat Pack 

(1/4"x3/B") 

18F·213 Flat Pack 
(3/B"x3/B") 

Package Drawings 

.011 ±.002 L.ZlII ± .051 

r'­
.017 ±.OO2J 
:m±.1Bf 

i~L 

.015±.009 

.381±.m 

I" ·350 + .009 -l aBllO±.m 

PIN.' 
IDENTIFY 

~ 
a017 
(LID). 

+ 

t 
.396:t. .015 

10.058 :t..381 

.045 MAX 
1.143 

1-;~7MAX-1 

li~ I 

.005±.001 }---.-·'
s
80
n
---'.M,..IoiIN ~j4I~ .. ::.., .. =:I~I .. ~· ''''''''''.~''''MIN''''. =J++ =-..... [.078:t..OO7 

.121±._ ~ .,_ .' 1.9111 ±.178 

.025 .. ,015 
'.635 :1'.381 

Io':t;;.;~ 

~+=~;[.:~ .. r' •. ·"J'·~.8.···~·ril iflf ~±~ ~~ro 
.~ 144

1
+ .254 

L 910 :~ 
~r 
1.270 I ~ 
esc --+j I 7.544:r..229 

·[.t.··~~I'~"·'··"· ............. . il(LlD) . i ... ' '.1 1-- .( .. ~ 
::;:! .' -.27-5-:r.. -.0. 1-o"" ...... I"'·.~ .. =. ::!!·"'.:rI~·.I_~·. '·"".030"" ==M=IN='J:.:: .. :; .. "---·~L ~ 

6.985 ±.254· ..• 7112 .• 1.905;t.203 

.025 :l015 
~ 

UNLESS DTHEFlWISESPECIFIED: 
ALLDIM.ENSIONS MIN.,MAX.ININCHES 
ALL DIMENSIONS MIN.-MA.X. IN MILLIMETERS 
ALL TOLERANCES ARE ± .OO7JNCHES 



Package ·Drawlngs 
211F-3 Flat. Pack 

(1/4"x3/r) 

13-14 

PIN. 1 
IIIEN1W'Y 

, . 
1011 

UNLESS OTHERWISE SPECIFIED: . 
ALL DIMENSIONS MIN.-MAlC.IN INCHES 
ALL DIMEHSIONS MIN.-MAX. IN MILUMETERS 
ALL T~RANCES ARE ±.OO7INCHES 

. .017 
(UD) 

+ 



Representatives and· DistributorS .IC; ., 





Monolithic Memories Area and Regional Sales Managers 

Arizona Georgia New Jersey 
Phoenix Norcross Cherry Hill 
Ron Scarfo (602) 971-7997 Tom Lewis (404) 447-0006 Bruce Berlet (609) 751-1288 

California Illinois Scott Dunlop (609) 751-1288 

San Jose Naperville Ken Toney (609) 751-1288 

George Anderl (408) 249-7766 Dick Jones (312) 961-9200 Ohio 
Mark Lunsford (408) 249-7766 Massachusetts Dayton 
Lou Scalzo (408) 249-7766 Framingham Mike Wier (513)439-0470 
Santa Ana Jack Abbott (617) 875-7373 Oregon 
Bernie Brafman (714) 543-8664 Russ French (617) 875-7373 Medford 
Mike Vogel (714) 543-8664 Daniel Kinsella (617) 875-7373 John Charles (503) 779-8945 

Florida Bob Norling (617) 875-7373 
Texas 

Longwood Minnesota Dallas 
Jim McGrath (305) 682-6708 Edina Ray Gouldsberry (214) 690-3812 

Alex Sherbanenko (612) 829-7343 Dennis Prestel (214) 690-3812 
Bob Rainwater (214}690-3812 

November 13, 1986 
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Monolithic Memories Representatives 

U.S.A. Minnesota Tennessee 

Alabama Edina Jefferson City 

Huntsville Mel Foster Tech Sales (612) 941-9790 REP. Inc. (615) 475-9012 

REP. Inc. (205) 881-9270 Missouri Texas 

Arizona Ballwin Austin 

Scottsdale Rush and West (314)394-7271 West Associates (512) 454-3681 

Summit Sales (602) 998-4850 New Jersey Richardson 

california Haddonfield West Associates (214)680-2800 

Canoga Park TritekSales, Inc. (609) 429,:1551 Houston 

Sager Electronics (818) 712-0011 Teaneck West Associates (713) 621-5983 

Fountain Valley Technical Marketing Utah 
Sager Electronics (714) 957-3367 Group (201) 692-0200 Salt Lake City 

San Diego New Mexico Waugaman Assoc. (801) 261-0802 

Littlefield & Smith (619) 455-0055 Albuquerque Washington 
Santa Clara SFA Corporation (505) 292-1212 Bellevue 
Criterion (408) 988-6300 New York Northwest Marketing (206) 455-5846 

Colorado East Rochester Wisconsin 
Wheatridge Tri-Tech Electronics, Brookfield 
Waugaman Assoc. (303) 423-1020 Incorporated (716) 385-6500 Sumer (414) 784-6641 

Connecticut Endwell 

Wallingford Tri-Tech Electronics, CANADA 

Comp Rep Associates (203) 269-1145 Incorporated (607) 754-1094 British Columbia 

Florida 
Fayetteville Vancouver 
Tri-Tech Electronics, Davetek Marketing (604) 430-3680 

Deerfield Beach Incorporated (315) 446-2881 
Sales Engineering Ontario 

Concepts Inc. (305) 426-4601 
Fishkill Brampton 

Altamonte Springs 
Tri-Tech ElectroniCS, Cantec (416)791-5922 

Sales Engineering 
Incorporated (914) 897-5611 Ottawa 

Concepts Inc. (305) 682-4800 
Melville Cantec (613) 725-3704 

Georgia 
Technical Marketing 

Quebec Group (516) 351-8833 
Tucker North Carolina 

Dollard Des Ormeaux 

REP. Inc. (404) 938-4358 Cantec (514) 683-6131 
Charlotte 

Illinois REP. Inc. (704) 563"5554 
Rolling Meadows Raleigh 
Sumer (312) 991-8500 REP. Inc. (919) 851-3007 

Indiana Ohio 
Indianapolis Cincinnati 
DeVoe Co. (317) 842-3245 Makin Associates (513)871-2424 

Iowa Columbus 
Cedar Rapids Makin Associates (614) 481-8898 
S&OSales (319) 393-1845 Solon 

Kansas Makin Associates (216) 248-7370 

Olathe Oklahoma 
Rush and West (913) 764-2700 Tulsa 

Maryland West Associates (918) 665-3465 

Baltimore Oregon 
Conroy Sales (301) 296-2444 Portland 

Massachusetts Northwest Marketing (503) 620-0441 

Westwood Puerto Rico 
Comp Rep Associates (617) 329-3454 Caguas 

Michigan Comp Rep Associates (809) 746-6550 

Grosse Point Park 
Greiner Associates (313) 499-0188 
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Monolithic Memories World-Wide Applications Support 

U.S.A. Massachusetts France 
Framingham Jose Juntas 46-8734-62 California 
Gary Smith (617) 875-7373 Michel Rolland 46-8734-62 Canoga Park 
Bob Norling (617) 875-7373 Marc Guyonnet 46-8734-62 Michael Sholklapper (818) 710-0664 
Mike Gridley (617) 875-7373 Germany Granada Hills Dan Kinsella (617) 875-7373 Peter Reidle 49-89-984961 Mark Kovalik (818)341-7257 

New Jersey WillyVoldan 
San Jose Steven Traum (609)751-1288 
Shiri Kadambi (408) 249-7766 Scott Dunlop (609)751-1288 JAPAN 
Joe Kotas (408) 249-7766 PauiJ. Koep (609)751-1288 Tokyo Masood Shakeel (408)249-7766 

Ohio Tervo Saitoh 81-3-207-3131 
Santa Ana 

Dayton Hide Imatomi 81-3-207-3131 
Scott Thomas (714) 543-8664 

Bill Hollon (513) 866-8928 Sakyo Nagashima 81-3-207-3131 
Bill McNamara (714) 543-8664 Mitsvaki Ukiya 81-3-207-3131 

Georgia Texas 
Singapore 

Norcross Barry Seidner (214)690-3812 
Ian Meikle 65-225-7544 Mark Reynolds (404) 447 -0006 EUROPE 

Ian Scott (404) 44 7 ~0006 
England 

Illinois Harry Hughes 44-252-517431 
Naperville SteveScard 44-252-517431 
Chris Belanger (312)961-9200 Simon Moran-Smith 44-252-517431 
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MonolH:h1c1lemorleS FranchlaadDlstdbulors 

U.S.A. Thatln Kansas 

Alabama Arrow Electronics (714)6_69-4524 Lenexa 

HUntsville 
Image Electronics (714) 259-0900 Arrow Electronics (913) 541 ;-9542 

MarshalrElectronics KierulffElectronics (714)731~5711 ,Marshall Electronics .' 

Group (205) 881-9235 Colorado Group (91~)492-3121 

Arrow Electronics (205) 837 -6955 Aurora Maryland' 
Kierulff Electronics (205)683-6070 Arrow Electronics (303)696-1111 Columbia 

ArIzona Engl~ Arrow Electronics (301) 995-0003 

Phoenix Anthem Electronics (303) 790-4500 Lionex (301) 964-0040 

Kierulff Electronics (602) 437.!0750 Kieruiff Electronics (303) 790-4444 Gaithersburg 

Tempe Thornton Marshall Electronics 

Anthem Electronics, (602) 966-8800 Marshall Electronics Group (301) 640~945,O 

Arrow Electronics (602) ~-4800 Group (303) 451-8383 KierulffElec,tronics (301) 840-1155 

Marshall Electronics Connecticut Linthicum 

Group (602)968-6181 Meriden Kierulff Electronics (301)~-5800 

CaIHornIa lionex Corporation (203) 237 -~282 Massachusetts 

Agoura wallingford Billerica 
Image Electronics (818) 707-0911 Arrow Electronics (203) 265-7741 Kierulff Electronics (617) 667 -8331 

Canoga Park Kierulff Electronics (203)265-1115 Burlington 
Marshall Electronics Marshall'Electronics Marshall Electronics 
Group (818)509-0001 Group (203) 265'-3822 Group (617) 272-8200 

Chatsworth Florida Wilmington 
Anthem Electronics (818)700-1000 Clearwater Lionex Corporation (617)657-5170 
Arrow Electronics (818)701-7500 Arrow Electronics (813)576-8995 Woburn 
Marshall Electronics Deerfield Beach Arrow Electronics (617)933-8130 
Group (818)407-4100 Arrow Electronics (305) 429-8200 Michigan 
Kierulff Electronics (213) 725-0325 

Cyp ..... 
Fort Lauderdale Ann Arbor 

Kierulff Electronics (714)220-6566 
Kierulff Electronics (305)486-4004 Arrow Electronics (313) 971-8220 
Marshall Electronics Grand Rapids 

EIMonte Group (305) 982-0661 Arrow Electronics (616) 243-0912 
Marshall Electronics 
Group (818) 442-7204 

Orlendo Livonia 
Marshall Electronics Marshall Electronics 

Irvine Group (305) 641-1878 Group (313) 525-5650 
Marshall Electronics 
Group (714) 458-5311 

Palm Bay Minnesota 

Anthem (714) 768-4444 
Arrow Electronics (305) 725-1480 Edina 

Milpitas 
St. Petersburg Arrow Electronics (612) 830-1800 

Marshall Electronics 
Kierulff Electronics (813)576-1966 Kierulff Electronics (612)941-7500 

Group (408) 943-4800 Georgia Plymouth 

Hayward Norcross Marshall Electronics 

Arrow Electronics (415) 487-4600 Arrow Electronics (404) 449-8252 Group (612) 559-2211 

Sacramento 
Kierulff Electronics (404) 447 -5252 Missouri 

Arrow Electronics (916) 925-7458 Marshall Electronics St.Louis 
Anthem (916) 922-8800 Group (404) 923-5750 Arrow Electronics (314) 567-6888 

Rancho Cordova Illinois Kierulff Electronics (314) 739-0855 

Marshall ElectroniCS Itasca New Hampshire 
Group (916) 635"9700 Kierulff Electronics (312) 250-0500 Manchester 
San Diego Schaumburg Arrow Electronics (603) 668-6968 
Anthem Electronics (619)453-4871 Arrow Electronics (312)397-3440 

New Jersey 
Arrow Electronics (619) 565,4800 Marshall Electronics 

Kierulff ElectroniCs (619)278-2112 Group (312)490-0155 CIHton 

Marshall Electronics Indiana 
Vantage Electronics (201) 777-4100 

Group (619) 578-9600 Indianapolis 
Fairfield 

San Jose 
Arrow Electronics (201) 575-5300 

Arrow Electronics (317) 243-9353 Kierlliff Electronics (201) 575-6750 
Anthem Electronics (408) 295-4200 Marshall Electronics 
Kierulff Electronics (408)971-2800 Group (317) 297-0483 

Lionex (201) 227 -7960 
Marshall Electronics 

Sunnyvale Group (201) 882-0320 
Arrow Electronics (408) 745-6600 

. '. 
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Monolithic Memories Franchised Distributors 

Mt. Laurel Oregon CANADA 
Kierulff Electronics (609) 235.-1618 Beaverton Alberta 
Marshall Electronics Almac Electronics (5.03) 629-8090 Calgary Group (609) 234-9100 Marshall Electronics Zentronics Limited (403) 272-1021 
Marlton Group (5.03) 644-5.05.0 

British Columbia Arrow Electronics (609) 5.96-8000 Lake Oswego 
New Mexico Anthem Electronics (5.03) 684-2661 Richmond 

Albuquerque Tigard 
Zentronics Limited (604) 273-5.5.75. 

Arrow Electronics (505.) 243-45.66 Arrow Electronics (5.03) 684-1690 Vancouver 
RAE Electronics (604) 291-8866 

New York Pennsylvania 
Manitoba Buffalo Horsham 

Summit Distributors (716) 884-345.0 Lionex Corporation (215.) 443-5.15.0 Winnipeg 

Johnson City Monroeville 
Zentronics Limited (204) 694-195.7 

Marshall Electronics Arrow Electronics (412) 85.6-7000 Ontario 

Group (607)798-1611 Texas 
Brampton 

Hauppauge Addison 
Zentronics Limited (416) 45.1-9600 

Arrow Electronics (5.16)231-1000 Quality Components (214) 733-4300 Nepean 
Current Components (5.16) 272-2600 Austin 

Zentronics Limited (613) 226-6640 
Lionex (516) 273-1660 Arrow Electronics (5.12) 835.-4180 Quebec 
Marshall Electronics Kierulff Electronics (5.12) 835.-2090 Montreal 
Group (5.16) 273-2424 Quality Components (5.12) 835.-0220 Arrow Electronics (5.14) 735.-5.5.11 
Liverpool Marshall Electronics (5.12) 837-1991 Prelco Electronics (5.14)389-805.1 
Arrow Electronics (315.) 65.2-1000 Carrollton St. Laurent 
Melville Arrow Electronics (214) 380-6464 Zentronics Limited (5.14)737-9700 
Arrow Electronics (5.16)694-6800 Marshall Electronics 
Rochester Group (214) 233-5.200 
Arrow Electronics (716) 427-0300 Dallas 
Marshall Electronics Kierulff Electronics (214) 343-2400 
Group (716) 235.-7620 Houston 
Summit Distributors (716) 334-8118 Arrow Electronics (713) 5.30-4700 

North carolina Kierulff Electronics (713) 5.30-7030 

Raleigh Marshall Electronics (713) 895-9200 

Arrow Electronics (919) 876-3132 Sugarland 
Kierulff Electronics (919) 872-841 0 Quality Components (713) 240-225.5. 

Marshall Electronics Utah 
Group (919)878-9882 Salt Lake City 
Quality Components (919) 876-7767 Kierulff Electronics (801)973-6913 

Jhio Arrow Electronics (801) 972-0404 
Centerville Anthem Electronics (801) 973-85.5.p 
Arrow Electron ics (513) 435-5.5.63 Washington 
Cleveland Bellevue 
Kierulff Electronics (216) 587 -65.5.8 Almac Electronics 
Dayton Corporation (206) 643-9992 
Marshall Electronics Arrow Electronics (206) 643-4800 
Group (513) 236-8088 Bellingham 
Kierulff Electronics (513)439-0045 RAE Electronics (607) 291-8866 
Solon Redmond 
Arrow Electronics (216)248-3990 Anthem Electronics (206) 881-0850 
Marshall Electronics Kent 
Group (216) 248-1788 Kierulff Electronics (206)5.75.-4420 

)klahoma Wisconsin 
Tulsa Brookfield 
ArroW Electronics (918) 665.-7700 Arrow Electronics (414)792-015.0 
Kierulff Electronics (918) 25.2-75.37 Waukesha 
Quality Components (918) 664-8812 Kierulff Electronics (414) 784-8160 
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Monolithic Memories Overseas Representatives and Distributors 

ARGENTINA 
Electroquimlca Delta 
Timoteo Gordillo 72 
1408 Buenos Aires 
Argentina 
Phone: 9-011-641-3193 or 641-0449 
Telex: 21212 AR EDELTA 

AUSTRALIA 
R III D Electronics Pty Ltd. 
4 Florence St. 
Burwood, Vic. 3125 
Phone: 61-3-288-8911 
Telex: AA33288 
Fax: 61-3-288-9168 

R III D Electronics Pty Ltd. 
P.O. Box 57 
Crows Nest, NSW 2065 
Phone: 61-2-439-5488 
Telex: AA25468 

AUSTRIA 
Ing. Steiner 
HummelgaS$e 14 
1130Wien 
Phone: 9-011-32-22-8274740 
Telex: 135026 

BELGIUM 
D III D Electronics PVBA 
7E Olympiadelaan 93 
2020 Antwerp 
Phone: 03-23-8277934 
Telex: 73121 

BRAZIL 
ltautec Componentes S.A. 
Largo de Arouche No. 24 
9th Andar 
01219 Sao Paulo 
Phone: 222-9200 
Telex: 13087 
Fax: 2783043 

DENMARK 
C-88 
Kokkedallndustripark 42A 
DK-2980 Kokkedal-Denmark 
Phone: 2-244888 
Telex: 41198 CEIGTY DK 

ENGLAND 
Monolithic Memories Ltd. 
Monolithic House 
1 Queens Road 
Farnborough 
Hampshire 
GU146DJ 
Phone: (0252) 517431 
Telex: 858051 MONO UK G 
Fax: 44-252-521041 

14-8 

Analog Devices Ltd. 
Central Avenue 
East Molesey 
Surrey KT80SN 
Phone: 01-941-1066 
Telex: 929962 ANALOGG 

An!llog Devices Ltd. 
Executive House 
South Road 
Harlow 
Essex CM202BX 
Phone: 9-011-44-24-941-8611 
Telex: 817169 
Analog Devices Ltd. 
5th Floor Hagley House 
Hagley Road 
Edgbaston 
Birmingham B168QG 
Phone: 021-455-9395 
Telex: 339752 ANALOG G 

Macro Marketing Ltd. 
396 Bath Road 
Slough 
Berkshire 
Phone: 9-011-44-6286-63011 
Telex: 847083 

Microlog Ltd. 
The Cornerstone 
The Broadway 
Woking Surrey GU21 5EZ 
Phone: (04862) 29551 
Telex: 859219 ULOG G 
Rapid Recall Ltd. 
Rapid House 
Denmark Street 
High Wycombe 
Bucks HP11 2ER 
Phone 0494-26271 
Telex: 837931 RAPIDG 
Fax: 21680 

FINLAND 
Findip-Elektroniikka 
Instrumentarium Elektroniikka 
P.O. Box 64 
SF-02631-ESPOO 
Phone: 358-0-5281 
Telex: 124426 HAVUL SF 

FRANCE 
Monolithic Memories France S.A.R.L. 
8, Rue De L.:Esterel 
SILlC463 
94613 Rungis Cedex 
France 
Phone: 46-87-34-62 
Telex: 45-60-57-25 

Monolithic WMemorles 

Almex 
Zone industrielle d'Antony 
48 rue de Aubepine 
B.P.102 
92164 Antony Cedex 
Phone: 9-011-(33)-1-46-66-21-12 
Telex: 250067F 

Composants S.A. 
Avenue Gustave Eiffel 
B.P. 81 
33605 Pessac Cedex 
Phone: (33) 56-36-40-40 
Telex: 550696F 
FAX: (33) 56-07 -64-41 

Datadis S.A. 
10-12 Rue Emile Landrin 
92100 Boulogne 
Phone: 9-011-(33)-1-46-05-60-00 
Telex: 201905F 

Dimel 
Le Marino 
Ave. Claude Farrere 
B.P.1153 
83058 Toulon Cedex 
Phone: (33) 94-41-49-63 
Telex: 490093F 
Fax: (33)1-69-07 -05-59 
Generim 
Zone d'Activities de Courtaboeuf 
Avenue de la Baltique 
B.P. Box 88 
91943 Les Ulis Cedex 
Phone: (33) 1-69-07-78-78 
Telex: 691700F 
Fax: (33) 1-69-07-05-59 
Generim 
24 Avenue De La Houville Blanche 
B.P.1-38170 Seyssinet 
Phone: 9-011-33-1-76-49-491449 
Telex: 320000 
Jermyn 
Zone Silic 585 
73/79 Rue de Solets 
94663 Rungis Cedex 
Phone: 9-011-(33)-45-60-04-00 
Telex: 260967F 
Fax: (33)1-45-60-05-46 

GERMANY 
Monolithic Memories, GmbH 
Mauerkircherstrasse 4/11 
8000 Munich 80 
Phone: 0-89-984961 
Telex: 524385 MONO D 
Fax: 89-983162 



Monolithic Memories Overseas Representatives and Distributors 

Astronic GmbH 
Winzerstrasse 47D 
8000 Munich 80 
Phone: 089-304011 
Telex: 5216187 

Dr. Dohrenberg VertrieBs & GmbH 
Bayreuther Strasse 3 
1000 Berlin 30 
Phone: 0-30-2138043 
Telex: 184860 
Electronic 2000 VertrieSs GmbH 
Neumarkter Strasse 57 
8000 Munich 82 
Phone: 089-434061 
Telex: 522561 

Nordelektronik GmbH KG 
Harksheiderweg 238-240 
2085 Quickborn 
Phone: 04160-4031 
Telex: 214299 
Positron Bauelemente Vertriebs GmbH 
Benzstrasse 1 
Postfach 1140 
7016 Gerlingen-Stutlgart 
Phone: 07156-23051 
Telex: 7245266 

Mueller Wuppertal VertrieSs GmbH 
Vereinsstr. 17 
5600Wuppertal 
Phone: 0202-426016 
Telex: 8591543 

HONG KONG 
CETltd. 
10/F Hua HsiaBldg. 
84-66 Gloucester Rd. 
Hong Kong 
Phone: 852-5-200922 
Telex: 85148 CET HX 
Fax: 5-285764 

INDIA 
Micro Aids India 
26/1 Venkata Krishna Road 
RAPuram 
Madras 600028 
Phone: 75757 
Telex: 416517 TRUEIN 

Micro Aids International 
501 D Vandell Way 
Campbell, CA 95008 
Phone: (408) 866-7000 
Telex: 499-3462 

IRELAND 
Micro Ma.rketingltd. 
Glenageary Office Park 
Glenageary 
Counl:y Dublin 
Eire 
Phone: 856325 
Telex: 31584 (MMI EI) 

ISRAEL 
Aviv Electronics 
12 KehilatVenezia 
Tel Aviv 69101 
Phone: 9-011-972-3-494450 
Telex: 33572 MAVIVIL 
Fax: 3-494065 

ITALY 
Comprel S.P.A. 
Viale Fulvio Testio 115 
20092 Cinisello Balsamo (MI) 
Milano, Italy 
Phone: 2-6120641 
Telex: 332484 

JAPAN 
Monolithic Memories Japan KK 
Shinju Nomura Shoken Bldg SF 
5-17-9 Shinjukli 
Shinjuku-Ku 
Tokyo 160 
Phone: 81-3-207-3131 
Telex: 232-3390 MMI KKJ 
Fax: 81-3-207-3130 

81-3-207-3139 

Ado Electronic Industrial Co., ltd. 
Bldg. Sasage 7F 
4-6, Soto-Kanda, 2-chome 
Chiyoda-Ku, Tokyo, Japan 101 
Phone: 03-257-1025 
F'AX: 03-257-1579 

Comtecs Co., ltd. 
2-19-7 Higashi-Gotanda 
Shinagawa-Ku 
Tokyo 141 
Phone: (03)441-7100 
Fax: (03) 441-7185 

Internix Inc. 
Shinjuku Hamada Bldg. 
7-4-7 Nishi-Shinjuku 
Shinjuku"Ku 
Tokyo 160 
Phone: (03) 369"1101 
Fax: (03) 366-8566 

Nlhon Denshikizai Co., ltd. 
SanyoBldg. 
15-22 Hiroshiba-Cho 
Suita-Shi 
Osaka 564 
Phone: (06) 385-6707 
Fax: (06) 330-6814 

Synderdyne Inc. 
Ishibashi Bldg. 
1-20-2 Dogenzaka 
Shibuya-Ku 
Tokyo 150 
Phone: (03) 461-9311 
Fax: (03) 461-9854 
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Tokiwa & Company 
1-HO Omori 
Ohta-Ku 
Tokyo 143 
Phone: (03) 766-6701 
Fax: (03) 766~1300 

Tokiwa & Company of Osaka 
3-8-13 Emisu 
Naniwa-Ku 
Osaka 556 
Phone: (06) 643-3521 
Fax: (06) 631-6418 

Tokyo Denshi Kagaku-Kizai Co., ltd. 
Dempa Bldg. 3F 
2-4-4 Soto Kanda 
Chiyoda-Ku 
Tokyo 101 
Phone: (03) 257-1361 
Fax: (03) 255-1978 

KOREA 
Kortronics Enterprise 
Rm 307, 9-Dong, B-Block 
#604-1 Guro-Dong, Guro-GU 
Seoul 
Phone: 635-1043 
Telex: KORTRONK26759 
Fax: 2-6750514 

NETHERLANDS 
Alcom Electronics B.V. 
Postbus 358, 2900 AJ 
Capelle A. D. Ijssel Holland 
Esse Baan 1 
Phone: 010-519533 
Telex: 26160 

NORWAY 
HenacoA/S 
P.O. Box 126 Kaldbakken 
Trondheimsveien 436 Ammerud 
Oslo 9 
Phone: 02-162110 
Telex: 76716 HENACO 

PORTUGAL 
Digicontrole 
Apartado 2-Sabugo 2715 
Pero Pinheiro 
Phone: 35-1-292-3924 
Telex: 62551 STUREP P. 

SINGAPORE 
MMllntegrated Circuits Pte. ltd. 
19 Keppel Road 11-06 
Jit Poh Building 
Singapore 0206 
Phone: 65-2257544 
Telex: RS55650 MMI RS 
Fax: 65-2246113 
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Monolithic Memories Overseas Representatives and Distributors 

Dynamar Computer Systems (pte) Ltd. 
12 Lorong Bakar Batu #05-11 
Kolam Ayer Industrial Park 
Singapore 1334 
Phone: 65-7476188 
Telex: RS26283 DYNAMA 
Fax: 65-747-2648 

SOUTH AFRICA 
Promilect Ply Ltd. 
P.O. Box 1194 
Randburg 2125 
Phone: 9-011-27-11-886-2410 
Telex: 424822 

SOUTH AMERICA 
Key Source 
637 East Arques Avenue 
Sunnyvale. CA 94086 
Phone: 408-730-0607 
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SPAIN 
Amitron S.A. 
Avenida De Valladolid, 47 A 
28008 Madrid 
Phone: (34) 1-247-93-13 
Telex: 45550 AMIT-E 
Fax: (34) 1-248-79-58 

Sagltron 
Castello 25-2-E 
28001 Madrid 
Phone: 1-402-6085 
Telex: 43819 
Fax: (34) 1-275-40-23 

SWEDEN 
Naxab 
Box4115 
S 17104 Solna 
Phone: 08-985140 
Telex: 17912 
Fax: 08-7645451 
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SWITZERLAND 
Industrade AG 
Gemsenstrasse 2 
CH 8021 Zurich 
Phone: 01-3632230 
Telex: 56788 

TAIWAN 
Sertek International, Inc. 
3FL, #135 Chien Kuo N. Road, Sec 2 
Taipei, Taiwan R.O.C. 10479 
Phone: 886-2-501-0055 
Telex: 23756 SERTEK 
Telex: 13579MSCGP 
Fax: 2-5012521 
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