
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM

TIMING DIAGRAM

READ CYCLE
NOTE : Dn = OPEN

tre
tras le—— tRp———
msu N
fcn le—— tncn———t-cbsz— tRsH > [4— tcrp —
s\ 7 N\
}ASR :; traD ;—S—:b - -
A %LT&@; s 7
treH
o thcs *— trRH
o x:f : M//// %z tacH %I / /
tres l— trmn —
w v D) \
< tan ——*
™ ey
[¢e—— tcac—> __tg_z__
DQO ~ DQ7 - trac i tCLZt-’ . le— toez —»
Vor - OPEN & X DATA-OUT ——————
VoL - 3 X
<+— fcac—> ‘ tcez
DQ8 ~ DQ15 . thre —— m“’_ i e toez—»]
xzt OPEN 3@(( DATA-OUT 7>———

Don't Care

ELECTRONICS



EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM

WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = OPEN

trc
tras > tRp———>!
RAS ViH - 5\
RAS Ve - 4 \
tesH >
t}s& trep - tRsH > terp —»
- R -— —_—
CAS Vin {;///7/ \\ tcas /
Vi - & v 4
i¢— tRAD —>1
tash tRAH D tr
tasc ) e tcaH —»|

DDDDD

s X007 K

towe

>
<<
=z
>
I
g
w
%]

tRwL

towe
tRwL

w . - D000 =0

DQO-~ DQ7 o _

DQ8 ~ DQ15
Vin -
Vi - =

Pimsuncy -

ELECTRONICS



EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM

LOWER BYTE WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = OPEN

trc

tras [—— tRp——>

tesH
tC.RP, le—— trRcD ————pl¢———— tRSH [ tCHP‘J

R VYR \' tcas > 4
CAS Vi - % \ u b. /

tash e tRAL
i tcan
Viw - Z ' Row COLUMN
i
A v - 77\ appRess ADDRESS /////////

tMRH

[

trRw >

twes

o T ===

tos

[ toH —>|

% Don't Care

ELECTRONICS



EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM

UPPER BYTE WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = OPEN

tre
tras l¢e— trp t
—— Vm \ —
RAS Vi \ / \
tesH
tl‘CRP, [e—— trop tRsH [+ torp —>
o p
CAS le - W \\"—- tcas™ " /
o L g
tRAL

XK = 3727777

VVVVV

5 ;wcs 4—‘ \:Nv:-H —» o

m

DQO ~ DQ7

ELECTRONICS



EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM

WRITE CYCLE (OE CONTROLLED WRITE)
NOTE : Dour = OPEN

N tre >
tras > |« trp >
s \ .
t;f,‘ treo tC~S - tRsH " r— torp —»
a N
' : tasm | ; e fasc * o tRAL
D e YOK . YOO
[—— tewL——>|
e tRwe
oW z:: : - tWP—P%////?’?///////////;’ZZg%, S
[— foewL.——>|
[ tRwL
v V7

mi
0

tos toH

DQO ~ DQ7 "
T
DQ8 ~ DQ15

e
Don't Care

ELECTRONICS



EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM

LOWER BYTE WRITE CYCLE (OE CONTROLLED WRITE)
NOTE : Dour = OPEN

trc

tras [—— tpp——>|

__Vm - y \
RAS Ve - \ ] \

tlc.RP, ———— tnco—————t—ch————- trsH * tCF'P_J
___ Vm - % 3 “——tCAs"—’_’J 4
CAS \

Vie - L
[— trRAD ~—>1
tasr tran € traL
tasc [+ tcan

>

ve . DA oonss coruwn, W%@

C
&
< <
- I
E\%
§

[ tocw.——»
[e——— trw ——————>

W2
o D\V?:; : } DATA - IN J
DQ8 ~ DQ15
Vin -

ELECTRONICS



EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM

UPPER BYTE WRITE CYCLE (OE CONTROLLED WRITE )
NOTE : Dour = OPEN

tre
tras le—— trp———>
sy N I
t'sR_P. «——— trcD tcfH tRsH [ tcrp —»
s T N A,
— trap ——>le traL
Lash o tasc [+ toan
A v L K omiss ADDRESS W
le tow ,
e——— taw, —————>
tmRH
w )

s e

ELECTRONICS



EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM

WORD READ - MODIFY - WRITE CYCLE

trwe »
t > tap—>
RAS |, ——_\ ] F———x\_
|£95P> :———-t - tes X - .
CAS \\;:f 7 \ t ; /—
tashig | :;t::AH"tASC teay
SN VN
N tawp [e— tRwL—>]
tewo — towL
ol Reo //////,//f,;/
' « tawp — tr WL
tewo > e— towL——>
o =
N awy
]
DQO ~ DQ7 ML g
Vion - £/ vaup
Vio \ DA
[+ toLz-»
[ tc. 1
DQS8 ~ DQ15 " e
Viou - AL
Viou A

% Don't Care

ELECTRONICS



EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM

LOWER-BYTE READ - MODIFY - WRITE CYCLE

tawe

— tRas o f—— trp——»]
RAS x \‘ | /./—s\_
“ tosw >
[«—— trRcp—> tRsH R
CAS x:f 1\ tcas >
RAH‘ tasc | Itcan
o B
- tm:;(i"
—— VH !
- " tawp le— trwL—>]
tewo le—— tow. —>

OE
DQO ~ DQ7 —
Vion
Viou
A 174
DQ8 ~ DQ\;OSH ) < trac ; - +—j _ //j}yf}{gﬁ

Don't Care

ELECTRONICS



EDO Mode, x16 (2WE) Device Timing Diagram

CMOS DRAM

UPPER-BYTE READ - MODIFY - WRITE CYCLE

| N

N A V.
. tﬂ tran -tAsc gc_u;l

A v - DA o DO oot }%////////////////////////{//////

o z:: t towp \; towe . /
) e

W \

e &~ e

(¢}

mi
I
I4
g
=N
k2
: v
o<
>
;ET_%(
2 5§
=] ﬂ]a
g

PR cAC >
DQO ~ DQ7 trac ired o
Vo t W07
— tAAt_ BT <IE-O_EZto tos Jﬂ".
DQ8 ~ DQ15 trA <>
Vion - A vauo D
VioL - \ ‘DATA - ouT] DATA-IN

% Don't Care
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EDO Mode, x16 (2WE) Device Timing Diagram

CMOS DRAM

HYPER PAGE MODE WORD READ CYCLE

trasp > tap
RAS Vi - \ le——— tRHCP — /': J\
Vie - X Sl; 7
t [¢——— thpc —>{¢&— tupc —>1*¢—— thrc —>
_CE'.'_‘, le—— tRcp —»
= \ y— ¥ N4
Vi - :}f// .J&,' \ teas Niders,
cig Vo - 7 X 7 X7
[e——— tcsH ; ; toan )
tasm tas CAH AS L trez
B | tray tasgl 1o s el ~ >
A COLUMN < COLUMN fCOLUMN
ADDRESS \ ADDRESS ADDRESS
e
Jres, &— tRCH—>]
X 7 ’_{}{,
JRHH;
:t oS, e— tRcH—>
Vin - 3 v
o Vioo- oo - taa M fopa i %ﬁ%
LW " le— tcac —> le—— tcac —
tcpa—>] le—— taa——>le taa———>|
—— tCPA—-L—> ilcHO
o letocH La e
lcac - €
T y‘
_ Vw -z , toea ] k E?E!
OF Vie - Z //
|| |toEP
< foac toon N
DQO ~ DQ7 — trac > > || toez ‘
Vion - S vao ) i /
VoL - X7\ oata-ouT <> L.7>—<
toz || T
[+ vaup
tcrz DATA-OUT
tcac toep
i < > toou | ¢ -
DQ8 ~ DQ15 DI >
Vion - AL vao N
VioL - N DATA-OUT \
toz | —
> [+ VALID
telz DATA-QUT,

% Don't Care

s g
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EDO Mode, x16 (2WE) Device Timing Diagram

CMOS DRAM

HYPER PAGE MODE WORD WRITE CYCLE ( EARLY WRITE)

NOTE : Dour = Open

VALID

< tea .
RAS X:f ) _\( . - % H—
|£C—R; «— trco ‘T‘;—mpc——_»:—t;"_— t:f—T >
cas | ff;f?( o, [\ (__\_ﬁ‘s ) o ’/—.
tasm :—TR:HtCSH toan ™ tasc ’ tcan tasc ’Lc_Ap;]
A Vi - %{ FoW. @{‘ cm%‘coww ‘}%{‘COLWN W
Vi - 72\ ApDR | ADDRESS AoDRess 77 ovRess
twes | | twen twe H$
W w7 w2y b
twes iWCH‘ twe
o 3 T Y
DQO ~ DQ7 tos| | tow ps,| |fom tos,| [ty
DQ8 ~ DQ15 1 {oy tos szﬁ
$

DATA-IN ;W//ﬁ;’;@

Don't Care

s v

ELECTRONICS
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EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM

HYPER PAGE MODE LOWER BYTE WRITE CYCLE ( EARLY WRITE )
NOTE : Dour = Open

< trasp tap
o VH - y < 7
RAS IH \ truce /
Vie - N « 7
¥
thrc > tHpc >
l¢—— tRcD ——> tee ‘ < {— trsH
CAS le : ‘ fcas )‘ \ ngf 7‘ 54\ tcas ;‘
" tasc| d g
oo toan | tasc 1 |foan ﬁ‘ﬁi lony
A U > { CoLUMN f coumn ] g COLUMN 7
Vie - . ADDRESS . ADDRESS q ADDRESS o /;J’
( l o o tvAH
twcs tmen  tmes « tmen  tmes e tMCH->
UW Vi - > T
ViL - s
twes | | twen  twes, fyyoH g twes
T B [ e twen]
g ViHo- sEes “ i
LW 7 < N s
Vo - twp — Ftw:q%‘ twe ) ///J//,ff}/ i
e V- EEE // // / /ﬁ" ,»_,;
OF v - /4//////////////////// / /f'
DH,

DQO ~ DQ7 o D <t[iH> tos L_.
Vi - T i VALID | o NS VALD ]
Vi - : 7 DATA-IN DATA-IN $/ DATA-IN |

DQ8 ~ DQ15
Vin -

vee O~ — O~

% Don't Care

PSinsuneg ”

ELECTRONICS



EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM

HYPER PAGE MODE UPPER BYTE WRITE CYCLE (EARLY WRITE)
NOTE : Dour = Open

< trasp L
RAS xIH - s\ <——tRHCP———-—>/'
Lo~ N g 7]
t j¢—— thpc —>¢— turc ———>
[+ «— tRco—> fee B p le— trsH
CAS 7 Nt/ \‘Jg‘ﬂ/A ' \:_—__—j/m ]
i «1RAD
Vi N tasc 7 g
sng ) | tHAHtCSH tean tasc,, foan lasc] LC_AP;]
A Vin - 2N Row ' COLUMN | ot K5\ F oo
Vi - ADDR , ADDRESS | ADDRESS § | ADDRESS / %
twes | | twen twesy o gy § twes
7 B [ tweH-»| = 55
— Vm - 7 % * W ey
e
tm

tmcs tmoH  tmes « tmeH | tves e tvcH >
v -7 | ) .
Vi - & i

«

Py

Ql
m

% Don't Care

ELECTRONICS



EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM

HYPER PAGE MODE WORD READ-MODIFY-WRITE CYCLE

trasp > trp >
T\ e tesn >
 Vm - + tHPRWC \_
RAS Vi - \( 4
> tcrp
t— trco — [+tcp ¥ r—tcrp
__Vm - 7 X le > < >
CAS v Z \ tcas / \ tcas
o [+-tRAD | / 7
tRaH 4 N
tean RAL g
task tasc ol iedcan tasc| |»
Vin - Frow coL. coL. |
A Vi Z/\| ADDR ADDR ADDR / /
L - K |
I
»ItACS towl trcs| towe | '[R_WL—’
T ] o N L twe
UW - tcwn*-’\ > E— tcwn—’\<—
Vi - < tawp————> - tawp ~
trRwo »>
et tros towel, tRes tow [ tRwL >
_ Vi - 2 N twe Y| twe
LW v, {/’:’ <-—tcwo—>\4i——> -— tcwo~—~>\
Lo + tawp—————» < tawp » K
trwp »
—— Vm - toes oEn
IV \EL e TS e
et tan =] E ) > ke tan 1 éOED= ' >
trac »_ |toez ,DS OEZ :DS
DQO ~ DQ7 [*tcac®| *tcac ™ ;
Vion - AL N y K
VoL - 3 K—& / X\ / §
tciz | tez
VALID VALID > VALID VALID
DATA-OUT DATA-IN DATA-OUT DATA-IN
JoEQ _|toH _jtou
le— taa—>] Vt T :toso= e
[— trac t ez | 5S oEZ
DQ8 ~ DQ15 *tcac *tcac > >
Vion - J%{n%x N y
VoL - ¥ N ¥ 4 1
teiz|, \ terz
VALID VALID > VALID VALID
DATA-OUT DATA-IN DATA-OUT DATA-IN

Don't Care

ELECTRONICS



EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM

HYPER PAGE MODE LOWER-BYTE-READ-MODIFY-WRITE CYCLE

trase > r‘tRP
Vi - ——\\= tesH > e tHPRWC /
RAS Vie - K 7
ol forP thsH .
1¢— trRco—»| [tce ¥ [—ttcrp
CAS Vi - 7 }\‘-——— tms——»/ \4 toas > /
ViL - 7 7
-trap ->]
tRa NG trRaL >
tasr tascy | 12 feloan tasc| |»1
Vi -\ 1 row coL. fooL. ] e
A Vi -¥7\Aoom ADDR ADDR / %%9’;/
‘tmcs tar
tmes tmeH
__ Vm - 3{7 7 =
uw Vi - 4)'2':/ e
Jros tow tres tow [ tRwL =
Vi - 52 2 \ \
W VIH W ——— thD————-b\LlV‘_/E.j ——— tcwo——"\%
Lo < tawp—— »> - tawp 5
tRwp >
——  Vw - toea ¥ N toea
OE Vie - \( \t /
4 foy toH
T ta—> o tos ) [ taa—> JEN tos
A0 - DQ7 trac etoroa™ |e— tCACV _llgez tete
Vion - J%{‘_ N %r‘ /Kﬁ )E
VoL - 1 H \ { T N X \7
oz »letoLz VALID \ VALD 4o [ oz VALD  \ VALID
- DATA-OUT DATA-IN DATA-OUT DATA-IN
— tan—>| ?:)_(:i—D“ — taa—>|  |«QED,
DQS8 ~ DQ15 e e ore, | Jtoez
Von - ] 5
e
Voo - % 3 fi;’! %
VALID VALID
towz| DATA-OUT fez, DATA-IOUT

% Don't Care

ELECTRONICS




EDO Mode, x16 (2WE) Device Timing Diagram

CMOS DRAM

HYPER PAGE MODE UPPER-BYTE-READ-MODIFY-WRITE CYCLE

trasp le-trp -
o Vin - ﬂ\< tesH > (< tHPRWC > / \
RAS Vi - y 4
ool toRP < tRsH >
re— trcD—> [*+tce #| [T tcrr >
CAS Vin - 1\‘ tcas >/ \4— ICAs—————le
Vi - (+trAD > 5 - d
traH < t »
A MRS RAL
task tase oL felcan tasc| |»
Vin -\ row coL. f oo ] i
e trwL >
towL | :tncs‘ towt trRwi
V ~ y
oW IH town o\ L twe J/J( ‘——tcwr--’\ twe /—
Vie - X ; j‘
tawp tawp —————>
trRwo > tmes
tmeH
I Viu -
LW
Vie - 1@
R V/ T toea toea, ¥
OF “ N
Vie - X N
— taa—> oE0, e taa—>]  [oLOED
trRAC ————> =th2 tcac OEZ
DQO ~ DQ7 *+tcac ¥ < >
Vo il AS
VioL . / 3 ‘_ '4;/
t VALID torz v;x$l
Lzl | DATA-OUT C DATA-OUT | 4
N toH tomn ( DH
e o o] Jfore | s o] [ioer L
DQ8 ~ DQ15 re-fcac» - e e e !
Vou - b 7 - K h
Vou - ’lj ] 4 \,:
1 U | oz \
tag| T Nl N e tagr T e\ e

Don't Care
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EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM

RAS-ONLY REFRESH CYCLE
NOTE : W, OE , Dn = Don't care

Dout = Opert
tre
< tras > |e—— tpp——>
AAS ViH - 5\ £ \
Vie - X | W

tonel :tFIPC

_—_ Vm - )
cas | %/ )/

tashie ol |epitm

N e

CAS-BEFORE-RAS REFRESH CYCLE
NOTE : W, OE, A = Don't Care

tre
[—— thp—>f |« - tras > tRp—>
_—_ Vm - 4 \
RAS Vie - / | tore \( trrc n
tcp T
xS ViH - / !\ﬁc_sﬁ o tonr j/ ‘[\
Vie - /
fcez
DQ1 ~ DQ15 le—»]
Vou - N
VoL - / OPEN

CAS-BEFORE-RAS SELF REFRESH CYCLE
NOTE : W, OE, A =Don't Care

|e— trp

trass }4’——* tRPs ———»

(. -

DQO ~ DQ15
Vou -

VoL - 4

<

OPEN

% Don't Care

ELECTRONICS




EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM

HIDDEN REFRESH CYCLE ( READ)

s .
, [ T\”\*‘“ o
Y anmaas

taa

tcez

[+— tcac—»

e tCLZAbl
< toez

DQO ~ DQ7 “ tsc "
Vo - i h
Vo - OPEN —@e | /_._____

+— tcac—» ‘,L}_CEZ
|« tcLz—»
t < t
DQ8 ~ DQ15 e ot
Vo - y f h
— OPEN —m8m8™M ¢ -
Vo - 4 g DATA-OUT 7>'——_

Don't Care

ELECTRONICS



EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM
HIDDEN REFRESH CYCLE ( WRITE )
wl TN N 7,
= | a——— R
AN Ve
- M =
W =
W x::‘ 2”,’4/ 7 ,«7/ ///// —twos—>] *—twcsW%%;
>y
VIL . //«;?/ %/////%?_‘DATA-IN ///////// :;’//jf"/:ﬁ}

% Don't Care

s ugg

ELECTRONICS
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EDO Mode, x16 (2WE) Device Timing Diagram CMOS DRAM
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE .
RES ://:*: : « tras > /7_%\_
e - losn, t Aﬁ : tRsH N 7
CAS e - ! CHR \; tcas '/
< traL >
le tasc—»| [« tcan ¥
- {Rcs ‘tﬁ\_ tCAC—: ) < tt.;z:
DQO -~ E\)/S: 5- oz ; , —foez *r_ tcez
Voo - \@ik VALID DATA - OUT 7/———
WRITE CYCLE
won':: I (L
< twe >
B DS toH ———»
o %S“;-’ OPEN ( VALID DATA - IN :}
READ-MODIFY-WRITE . tawo o | fow
the [— tcwp —— ;— tRwL —»|
DQO ~DQ15 o A _.tOEZ :AIDS X [

% Don't Care

Simsung

ELECTRONICS
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EDO Mode, Quad CAS Devi






EDO Mode, Quad TAS Device Timing Diagram CMOS DRAM

TIMING DIAGRAM

READ CYCLE
NOTE : Dn = OPEN
tre
< tras PR
Vin - y \
RAS Vi - \ 7/
terg treo tRsH ore,,
Ve - T 3 \‘ toas > / /
Py,
CASQO Vi - 7 \ J
tcre i i
ViH - s
Pt
st w7 A\ /[ /
tcre ( ‘ i
Vi e / \
7 /)
cAsZ Vie - {’;'// -
tcrp ‘
Vi - //; V// f&—— telcH —»
CAS3 Vie - :f'f"’ X Z /
l— tRaD —» t i
CSH
tash i tasc :_, e foan taa
Vin - T ROW 7 coLumn L
A v - ADDRE;S—%(L‘ ADDRESS W/// /f//'/j’:/’
<« tam > tReH
e tRCS e— tRRH 7-—>|
Vi - s,
w Vie - éf/, / %
« troH >
v T 7 7 " Vi
H - ;:.',;&; ; //' /;z:j':,f
S v Do L
Joz 4 tRez
« teac >
DQO ~ DQ3 . trac letcLz » N < toez
Vi - OPEN ¢ i DATA-OUT
Vie - 3 X ey

ELECTRONICS



EDO Mode, Quad CAS Device Timing Diagram

CMOS DRAM

TIMING DIAGRAM

WRITE CYCLE ( EARLY WRITE)

Q|
mi

DQO ~ DQ3

Vi -
Vi -

Ny

N

fcrp |

tRsH

tcas

tasr

[¢— trap —>

\4—— toLen —> 4
u 2

/
/
/
/

tRAH

< tasC e
N[ ROw 7
sy ADDRESS
i X \N

COLUMN

[— tan

twes

twer———»

«— ton —»

T

tos?I

DATA - IN

toHR

W .
A Don't Care

Panssngg

ELECTRONICS
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EDO Mode, Quad CAS Device Timing Diagram CMOS DRAM

TIMING DIAGRAM
WRITE CYCLE (OE CONTROLLED WRITE )

tre
tras » tre N
RAS UM - /l \
Vie - 7
tcre
le——— treo < tRsH » ]
CASH ViH - X[« tcas / /
A0 Vi - r 4 I
oV - N /
CAST |, . \ / J
casz 0 \ / /
2 Vie -
,,,,, ViH - [¢——— tcrcH —>
CAS3 Vie - X b /
[¢— trap —»
tosH
tasr . {RAH tasc le»  le— tcan oA
Vin - { Row 7 COLUMN R
A - I ADDHE;S—@(( ADDRESS // /% .
— tow.——>
[e— tawL

OF z:: : toeo <—toen—>7%////%/%fg%g 7

DQO ~ DQ3 tos tou

ViH - N\ L
Vi - _/ DATA - IN W /,/,/;’///%,, .

Don't Care

ELECTRONICS



EDO Mode, Quad CAS Device Timing Diagram CMOS DRAM

TIMING DIAGRAM

READ - MODIFY - WRITE CYCLE

< tre >
. tRas > %———W
[ H -
RAS n
Vie - 7
tcrp
trco < tasH > i
Vi - DEE— (Y- ”
CASO
Vie - . I
e Vi - A / /
CASH Vi - \ ‘
cAsz " \\ / /
Vi -
- teren —>
CAS3 5[ 4 /
[ tao — tesm
PRUCCIR 3 il tasclerl e tcan o
Vi - f Row 7 CoLumN W %/ 2
A
Vi - I ADDRE;S_}@(( ADDRESS /% /ﬁ/
trw]
tawp e
town > tow
7 Vi - / X ,tW_P;i/ i
W o 7 3_?/%/ /// t \( /’Q o X?’f’g?;//"’
- AWD _
Vin - «>-:'f’//7/ o /// i
__ b toea]
OE vy - ;i/%/%%/ % il /
oz
™
teLz e
toac 7> toeo
DQO ~ DQ3 Nl I o
. < RAC —>
Vi - I\ A vauo VALID
w 7\ pata-ouT] DATA-IN

% Don't Care

ELECTRONICS



EDO Mode, Quad CAS Device Timing Diagram CMOS DRAM

HYPER PAGE MODE READ CYCLE

tre
—_— trasp N
RAS Vi - \ : < trHcP /
Vie - L § ;
thrc >l thec >
[+—— trco —» < lcp «1CP | le— tron »
N Nt toas / \ tcas o / toas /Z_'
CASO \, - \ L—_jg / \ :
« e ——
,,,,, Vi - \ telen 7( D toLcrsl /—
CAST Vi - \| / \‘: )
~~~~~ Vin - tcas 3
CASZ2 |, \ / \ /
L - N / g—
. Vm -
CAS3 |, \4—“3/*5;'/
«_tRAD )
< t > tcan
tasr o tRAH CSHJ toan,; ASC <tCAH lasel e ,A
A Vin - W § f coLumn
Vie - R ﬁ'/  ADDRESS
trcs {BCH 4y <« trcs
s <
W Vi -
Vie -
taa——>
thm————“
Vi - i 2
OF v - / 7 e Y%
toe 0EZ,)
Vin -  vaLID S vamo N/ vaLo
DQO vV %{DATA-OUT § 7\[DATA-OUT, @ DATA-OUT>_——
L t ML 1 toz S 7
tgtz > . JoEz,
Vi - AT vaup £\ /7 vaup
b Vie - {%{DATA!OUT‘ ot ’ DATA-OUT>—
teLz < -
Vin - AS 3 I\ A vaup
DQ2 / DX’?L_!gUT SS"_Q%{ DATA»OUTR[
Vi - K X towz 7
teiz < <
——
Vin - y VALID ]
DQ3 Vi SS-_< DATA-OUT>
oo teLz SR

e
Don't Care

L s v

ELECTRONICS
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EDO Mode, Quad CAS Device Timing Diagram

CMOS DRAM

HYPER PAGE MODE WRITE CYCLE (EARLY WRITE)

DQO

DQ1

DQ2

DQ3

A
Vie

Vin

Vie

Vin
Vie

_ Vm

Vi

Vin
Vie

Vin
Vi

Vi
Vie

VlH
Vie

Vin
Vi

ViH
Vi

tcrp
le—>]

< trasP > tep
|¢———— tRHCP ———— |
§ £ \
thec - trrc >
le—— trRcD——»] fcp lcp l¢— trsn
:\ teas /‘ \ < lcas /“ 3\= tocas /‘
tasc y 7 g1 L ]
X |y s § \| "
\‘ CaS >/ \'— tCAs—P/
k — 7
l\~ loas | )\4 tcas f-[
k7 7
3\ tcas o /l
¢
fcau ia :tCAH &55% JC_’A“
COL%LUMN R /;S { COLUMN ,// ,f,,/'%<
ADDRESS | ADDRESS | i{ | ADDRESS o

twen
WP %/%F

—_

<L 5| o »
R VALID * VvALD VALID
//f,,',///:/ : DATA-IN | DATA-IN | Z ’ff DATA- lN
toH
e VALID VALID
,/,// / DATA-IN DATA-IN
tou EDS
T VALID f VALID ‘ ,/ f;f? 7 ,f
tDS‘ DH
o \ T
VALID s
G ‘5/?// /// ///%< DATA'N W // /// )

Don't Care

LS hmsungg
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EDO Mode, Quad CAS Device Timing Diagram CMOS DRAM

HYPER PAGE MODE READ-MODIFY-WRITE CYCLE

A

trase > e {RP g
T ¢ > >
SRS IH \ tesH trRwWC / \

le e————— tRsH————>
. Vm - \ < tcas > k « tcas > /
CASO Vie - / 7
_____ Vi - N e toeH > [ tcas >
CAS1 v \
wo-

tcp
CAS2 foas /
Vie -
| f

terp
cxS3 Viu - \ teas ‘\4————— tcas —
Vi - f
traL >
AH tasc|  »l—te tcan
— -
Vi - e N coL Nf

A Vie - %///z////y;/ AooR "':4?55'?«?;"4 SR
«—|»lRCS tewel o tros  towm M

— Vm - ¢ R ) twe

W, <——-—tCWD——*\<-tﬂE> e towo——>\[+

o= tawp > < tawp———»
trwp >

oF Vin - \ toea ¥
Vie - / toen, KL

|ton
| >
P tl:_—AC tAA-—: foez tPS le— tan EDS
DQO ~ DQ3 *tcac® | g *tcac
Vv - AL >< K / >< ’;
Vo - 3 EX X :[ AN X
teiz feiz \
> VALID VALID VALID VALID
DATA-OUT DATA-IN DATA-OUT DATA-IN

Don't Care
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EDO Mode, Quad CAS Device Timing Diagram

CMOS DRAM

RAS-ONLY REFRESH CYCLE

NOTE : W, OE, D = Don't care
Dout = Open

ad tRe —
RAS U™ N \
Vi K
écjjﬁ tnpc-hr _

ASRIq ol |epliR

CAS-BEFORE-RAS REFRESH CYCLE
NOTE : W, OE, A = Don't Care

tRp ——¢

'(RPC—"

cAsY M- / \L‘C_i ) torm "/
Vi - .

\

Jwre Ll [ dwar,

R

DQO ~ DQ3 tcez

1

Vi - _—’\

Vi - ) OPEN
-

T

7

% Don't Care

1y
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EDO Mode, Quad CAS Device Timing Diagram CMOS DRAM

HIDDEN REFRESH CYCLE ( READ)

trc o
tras <+ trp
Ras M-
Vie -
le———— tReD ————>le— tRsH —»
_____ Vin - \
CASX Vi - I |
ltcan
Vin - i ——
COLUMN e )
A Vie - ADDRESS ////// / /;{/fiff",’ff ><
_ trcs J _tarn
_ Vm - ;?2/7/76’/;7/// W/ 7
w Vie - f?’///’f'/}'//t/j’%// i ////4/:?:5[ 7
“ taa —>
o T
OE ViL - toea —>| /(///K//ﬂ’ﬁ”};/
[—— tcac—>
trac - tmz_,l +— toez—>|
Vin - \r ~
pax OPEN DATA-OUT
Vie -

Don't Care
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EDO Mode, Quad CAS Device Timing Diagram CMOS DRAM

HIDDEN REFRESH CYCLE ( WRITE )

NOTE : Dour = OPEN

s U
CASX x:f )
retcan
A \\;:f ADDRESS (A:SBEES W{éﬁg@%
tos ton —»|

;’-*"Q' Don't Care
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EDO Mode, Quad CAS Device Timing Diagram CMOS DRAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

[
BAS z"" - \‘ tras / \
no-

tcsm tcpT—> thsh ?
CASX z::‘ : ; terr j/P‘ \: toas ; / ) /l
i le— tasc »{ e tcan > tH:L — =i
READ CYCLE v | |t « taa N taau
v > e k@. e fcac ] e»l LRCH
T
B |tz toea ; toez tREZ—:
o ch%s : A t @{: VALID DATA - OUT :}
WRITE CYCLE twap | | twhH < tRw >
e . tow —
L f, A eleuwy
DQO ~D tos DH ————>
i \5')3 i OPEN i VALID DATA - IN A}
Vie - 7
READ-MODIFY-WRITE
" 7 /
_tcac
tan [”
DQO -~ DQ3 . oz | s |
v X

Don't Care
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EDO Mode, Quad CAS Device Timing Diagram CMOS DRAM

TEST MODE IN CYCLE
NOTE : OE, A = Don't Care

te —>f |¢ tras l tRp ——»
— Vmn -
RAS Vie - tcrp =
Jep
Vi - y—\ tcsk
CASX Vi - / \
twrs=
Vi - //«‘} B
/;, g ;,>
W Vi - e /’/ A
DQO ~ DQ3 dosg,
Vin - —"\
Vi - / OPEN
- 1

[ Don't Care

CAS-BEFORE-RAS SELF REFRESH CYCLE
NOTE : W, OE, A =Don't Care

tRAbb
,,,,, Vi -
RAS Vi -
CAS Vin -
ASX Vi -
tcez
DQO ~ DQ3 q
VoH - N
Vo - { OPEN

@ Don't Care
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PACKAGE DIMENSIONS - CMOS DRAM
PLASTIC DUAL IN-LINE PACKAGE

ﬁ DIP 300 mil Unit : Inches (millimeteh

0.008 (0.20)

s S e B s RO e SO e A e M s S s Y |

0.014 (0.35)
sl ]
=i B
D O || 55 =
& g
° olo S
= T - - - - o ) J \\;k
0-15"
. 0.883(22.42) R
M MAX " sle &
@l 53
0.859(21.82) R ol cg
Nl 0.875(22.22) SIF 8
Sls S
A A
d
j A 4 Y
Y
0033084 | | 0.100 (2.54)
- ™ 0.046 (1.17)

0.020{0.51)
MIN

0.120(3.05)

013%(348)

" 0.054 (1.37)

| 0.014 (0.36) >
K 0.022 (0.56) j
60 DIP 300 mil Unit : Inches (millimeters}
%0.00B (0.20)

0.014 (0.35)

4

o S Y s I SO e A e Y s IO o O e B o |

D O

o

0.292(7.41)
0.300(7.62)

LSy S g s R e [ S ) S G B

T 0-15
o 0.983(24.96) .
MAX -
ge g
<« 0.959(24.36) o S wlX
0.975(24.76) ol 8sl=
Sls S
. A
i j\.
A A
0,033 (0.84) , 2,100 (2.54) l l A
(0046(1.17)  SZ gfs
T oosa(1any 8= 8
|| oot4038) Sl SIS

K 45022 (0.56) J
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PACKAGE DIMENSIONS CMOS DRAM
PLASTIC ZIGZAG IN-LINE PACKAGE

ﬁO( 19) ZIP 400 mil Unit : Inches (millimeteA

0]

OO0 Juopuuuluy _{“

0.322(8.18)
0.338(8.58)
0.400(10.16)

1% 0.024 (0.61) 0.008 (0.20)
0014 (0.35)
le 1.046(26.56) N o | Q100(254)
M MAX i
L 1.022(25.96 .
| 1.038(26.36)

60 ZIP 400 mil Unit : Inches (millimeterh

ale &
212 ®
el Slx
O sk e
ale g
O o
UHUUHH““U“““ UUU““ 0.110(2.79)
MIN
B | |, 0.050(1.27)
0040 (1.02) . 0.016 (0.41)
0.024 (0.61) 0.008 (020
> 0014 (0.35)
| 1.046(26.56) | 0.100 (2.54)
MAX >
L 1.022(25.96) R
- 1.038(26.36) >

Piamsuncg -
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PACKAGE DIMENSIONS CMOS DRAM

PLASTIC SMALL OUT-LINE J-LEAD

26(20) SOJ 300 mil Unit : inches (millimeterm

#26(20)
o000

J

0.300(7.62)
0.260 (6.61)

0.006 (0.15)
L 0 g g 8y 0

0,012 (0.30)
#1 0.027 (0.69)
. 0.691(17.55) S e

= MIN
MAX Q
@<
. 0.670 (17.03 15
0.680 (17.27) =
P
Al }
}:Q-( \r -
0.0375 (0.95) | | 0.050 (1.27) .
M 0.032 (0.81)
0.015 (0.38)
0.021 (0.53)
26(24) SOJ 300 mil Unit : Inches (millimeters)\
#26(24)
OO0 00001 o B W | -
& al =
o | 2 g =
2 2
§ § S 0.006 (0.15)
o v 0.012 (0.30)
U I [y Oy [ R [ [ i f\—
# 0.027 (0.69),
0.691(17.55) @) MIN
N MAX 8124
¢ 0670 (17.03) o ¥ =
0.680 (17.28) S
00375 (0.95) | | ol 1 0.050(127) |
0.026 (0.66)
0.032 (0.81)
0.015 (0.38)
0.021 (0.53)

N J
e .
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PACKAGE DIMENSIONS CMOS DRAM

PLASTIC SMALL OUT-LINE J-LEAD

28(24) SOJ 400 mil Unit : Inches (miuimeters)\
#28(24)
oo ong inEelEslalnlnl
g ? oz
o |z = ge
8¢ 8 3|8
hAns < ]
e ° S|®  0.006 (0.15)
o 0.012 (0.30)
| S0 [ U Sy gy ) N [ (N Sy oy ) :
#1 0.027 (0.69) | +
L 0.741(18.82) g MIN
M MAX Tl el
=
e 0730 (18.30) Jl g
N 0.720 (18.54) S
Jililax)aVmmmtats!
0.0375 (0.95) | 0.050 (1.27) |, 0.026 0.65!
0.032 (0.81)
0.015 (0.38)
0.021 (0.53)

ﬁ8 S0J 400 mit Unit : Inches (millimeters)\

#28

rnnnr\nnnnmr‘lnnnn‘ po—
@ o) .
e S 218
D ol: < gie
g g g
S s S|® 0.006(0.15)
L° ) 5 0.012 (0.30)
0 [ 5 U0 N [ N [y [ N N [y N I 5 [ Oy 0 | —
#1 0.027.(069) | |4 *
- 0.741(18.82) o @ MIN
- MAX P
fuds
. 0.720(18.30) ol EF
h 0.730(18.54) s
\
00375 0.95) | | | | o0s0(1.27) 0.026 (0.66)
T T 0.032 (0.81)
0.015 (0.38,
0.021 (0.53)

N /
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PACKAGE DIMENSIONS CMOS DRAM

PLASTIC SMALL OUT-LINE J-LEAD

68 SOJ 300mil Unit : Inches (millimetersm

#28

rl_|l_|l"'|l_|l_||_|I'_|I_|l-ll_'|f-l‘|:|f_ll'_|1
@& a =
a3 ] b
D o | g | °
ol b=
8r g g
= ° S 0.006 (0.15)
L° ) N 0.012 (0.30)
L5 [ S N W [ N [y I ([ [ S [ 5y — +
# 0.027 (0.69
0.741(18.82)MAX R MELCE0),
3]
=
b5
. 0.720(18.30) R ;;g
0.730(18.54) 3
Ja (/Y +
jay ﬂﬂﬂﬂﬂﬁ I
0.0375(0.95) | | |,0050(1.27) ol llq 0-026 (0.66)
< 0.032 (0.81)
|, 0.015(038)
0.021 (0.53)

42 SOJ 400 mil Unit : Inches (millimeters)\

.

#
lg‘?nnnnnr\nnnnnnnmnﬁr \ =)
oe =y o~
88 2 M
== S =l i
clT I A |
O |g g 2z !
I3 = el
e i S1® 0.006 (0.15)
o 0.012 (0.30)
el A i

#1 0.02; l(:‘J.sg)— _L_ t

0.841 (21.36) s @
MAX &b
» 0.820 (20.84) gL
N 0.830 (21.08) S
0.0375 (0.95) 0.050 (1.27) . 3
N 0.032 (0.81)

0.015 (0.38]
0.021 (0.53)

o /
aa» ”




PACKAGE DIMENSIONS CMOS DRAM

PLASTIC SMALL OUT-LINE J-LEAD

40S0J 400 mit Unit : Inches (millimeters)\

#40

E

04451130 "

0.435(11.06)
0400(10.16)
0.380(9.65)

0.360 (8.15;

D o}
0.006 (0.15)
o J {0072 030

N

¢

0 0 O o e
# : 0.027 (0.69) _L_ ¥
n 1.04K26.44) R N
MAX 3
i)
. 1.020 (25.92) % g
1.030 (26.16) 3
S
LAAMAR _ g
0.0375 (0.95)_ 0.050 (1.27) 1 0.026 (0.66)
0.032 (0.81)
| 0.015(0.38)
0.021 (0.53)
42 S0OJ 400 mil Unit : Inches (millimeters)\
#42 p—
AOOONnOnO0OO00nO0o0RononEs Y
= & ~
Q™ - niin
—|= o —|e
b b = =
D o e = 2lz
< [ < o)
hd g e =[® 0.006 (0.15)
° 0072 (0:30)
i i e e e =
#1 0.027 (0.69) ¥
| 1.001 (27.71) | —M‘|(N—>
P 1.070 (27.19) o =E
7.080 (27.43) bt
AR _ Al
0.0375 (0.95), 0.050 (1.27) |, 0.026 (0.66)
1T 0.032 (0.81)
0.015(0.38)
0.021(0.53)

N /
Mmomcs N




PACKAGE DIMENSIONS CMOS DRAM

PLASTIC THIN SMALL OUT-LINE PACKAGE TYPE(ll)

66(20) TSOP(Il) 300 mil Unit : Inches (mil!imeterﬁ

HHHHA HEHBR T 2
a8l «
ofw ©
ajo <)
g g
ole o
FEIEY  §98808 . S
: uss;d 2;54) . —’H‘m
0.671 (17.04)
N 0.679 (17.24) 0.047 (1.20)
< MAX
d n ] 4‘! 0.011(.)\{(3,25]
0037 (095) | |, o1 0050 (1.27) 0,002 (0.05) \ .
I MIN wl 0-8"

Sezsto %25-‘?-28—2‘?4‘..
ﬂ6(24) TSOP(Il) 300 mil Unit : Inches (millimete&

HEHAHR HEAHHAB T 2
ST g
S =
85 8
olo Py
A
FEEEEY HEEERE_L S eeen
- 0.691 (17.54) R —plje0004(0.10)
- A > 0.010 (0.25)
B 0671 (17.04)
0679 (17.24) 0.047 (1.20)
MAX
y —F 0010 (0.25
IS 4 TYP
0037 (0.95) | | O | 0050(1.27) 0.002 (0.05) h N
T H 0-8"
18 (0.45 v

MIN
0012 (0.30)
0.020 (0.50) 20
0.030 (0.75)
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PACKAGE DIMENSIONS

CMOS DRAM

PLASTIC THIN SMALL OUT-LINE PACKAGE TYPE(ll)

28(24) TSOP(M) 400 mil

-

Unit : Inches (minimeters)\

HHHAHEHAH HHBHHAH . 2
g e
= g
HEHHEH HHHHHEEH R
0.741 (18.81)
X AX Soro o
0.721 (18.31)
0.729 (18.51) 0047 (1.20)
v MAX
0.037 (0.95) __I‘_ 0.050 (1.27) ‘—: gg;g (‘ggg)) 0}00;}3&51 0.011(.)Y325 \
i % 0-8°
0.018(0.45) ﬁ
0.030(0.75) /
68 TSOP(1I) 400 mit Unit : Inches (millimeters)\
HRAHHEAHHAHHAAAA 2
88 g
HHHHHHBEHHHEHHEH [
. 0.741 (18.81) >
MAX ! 0.004 (0.10;
0.010 (0.25)

o

0.037 {0.95)

0.721 (18.31)

N 0.729 (18.51)

0.047 (1.20)
MAX

SHERER=l==R=N=R=R=N=R=N=N=!

4

0.050 (1.27)

A

0.002 (0.05

MIN
0.012 (0.30)

0.020 (0.50)

0.010 (0.25

TYP

3 RY

i wma"
0.018(0.45)

0.030(0.75)

Momcs
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PACKAGE DIMENSIONS CMOS DRAM
PLASTIC THIN SMALL OUT-LINE PACKAGE TYPE (ll)

69 TSOP(ll) 300mil Unit : Inches (millimeterh

AEHHAHAEARAARE <
oooEEEBEHHHEEEE v x 2
e

HELH]
0.037 (0.95) | 0.050 (1.27) 0.002 (0.05) 0.010(0.25
MIN TYP
| | 0.012(0.30)
0,020 (0.50) : ﬁo'g
0.018(0.45) -
0.030(0.75) /

o

ﬁZTSOP{II} 400 mil Unit : Inches (miIIimetelm
BEHHHHHBHHAHHHBHEHAAHA 2
HHEHHHdHHHEHEHHEHE g

0.841 (21.35) > '{ '813?8 :g:;g;

D MAX

0.821 (20.85)

0.829 (21.05) 7] 0.047 (1.20)

MAX

0.037 (0.95) ol 10050 (1.27) 0.002 (0.05, 0.010 (0.25)
MIN TYP
0.012 (0.3) L y
0.020 (0.5) ; 5{04-
0.018 (0.45)
0.030 (0.75)

PSimsung 539
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PACKAGE DIMENSIONS

CMOS DRAM

PLASTIC THIN SMALL OUT-LINE PACKAGE TYPE (il)

44(40) TSOP(lI) 400 mit

HEAHAAREAAR HABAREAARRE ]

[
[=)
v
3
*
=3

047 (1185

EEHBbEHEEEE  HHEEHEHEEE

0.741 (18.81)

I

Unit : Inches (miIIimeterm

0400(10.1§)

[

0.004 (0.10)
0.010 (0.25)

/

MAX
. 0.721 (18.31) .
- 0.729 (18.51) 0.047(1.20)
{ WAX
]
0.032 (0.805) N 1 0:0315 (0.80) ! 0,01:"53.05 0.010 (0.25;
0.010(0.25) e N
0.018 (0.45) i vmao
' 0.018 (0.45)
0.030 (0.75)
ﬂ 0(44) TSOP(lI) 400 mit Unit : Inches (millimetersh
HAAAAAAAAAR  HAAAAAAAAAAA ~ § <
g8 o
gls g
i :
HooHHHHEEEE  BBBBEEEEEEE -«
0.841 (21.35) R "H‘ML
MAX > 0.010 (0.25)
0.821 (20.85) N
0.629 (21.05) > 0047 (1.20)
MAX
0.034 (0.875), _l‘__ _’l__ 0.0315 (0.80) '0.002 (0.05 0.010 (0.25
MIN TYP
ol1¢-0:010 (0.25) \ ¢
0.018 (0.45) i 0~8°
0.018 (0.45) ﬁ
0.030 (0.75)

N

/
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PACKAGE DIMENSIONS CMOS DRAM

PLASTIC THIN SMALL OUT-LINE PACKAGE TYPE (ll)

Unit : Inches (millimeteim

ﬂo TSOP(ll) 400 mil
lalalalalalalslstalilalalalalalalalatalatalalalal 2
BEEBHHEEEEEHEEEEEanEEEEEE g
. 0'84:,1;(3):‘35) N .,I.L%
GErar i)

A
0.034 (0.875) | | | 0.0315 (0.80) 0.002 (0.05) 0.010 (0.25
T T MIN TP
0.010 (0.25) § ¢
0.018 (0.45) / 5{0-3’
0.018 (0.45)
0.030 (0.75)
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SAMSUNG SEMICONDUCTOR SALES OFFICES-U.S.A.

North Central
300 Park Boulevard
Suite 210
ltasca, IL 60143-2636
TEL: (708) 775-1050
FAX: (708) 775-1058

Northeast
119 Russell Street
Littieton, MA 01460
TEL: (508) 486-0700
FAX: (508) 486-8209

Northwest
3655 North First Street
San Jose, CA 95134
TEL: (408) 954-7000
FAX: (408) 954-7883

Southwest South Central Southeast
16253 Laguna Canyon Road 15851 Dallas Parkway 802 Greenvalley Road
Suite 100 Suite 410 Suite 204

Irvine, CA 92718
TEL: (714) 753-7530
FAX: (714) 753-7544

Dallas, TX 75248-3307
TEL: (214) 770-7970
FAX: (214) 770-7971

Greensboro, NC 27408
TEL: (919) 370-1600
FAX: (919) 370-1633

SAMSUNG SEMICONDUCTOR REPRESENTATIVES

ALABAMA

SOUTHERN COMPONENT SALES

307 Clinton Ave. East
Suite 413
Huntsville, AL 35801

ARIZONA

O'DONNELL ASSOCIATES
2432 W. Peoria Ave.

Suite 1026

Phoenix, AZ 85029
O'DONNELL ASSOCIATES
11449 N. Copper Springs Trail
Tucson, AZ 85737

CALIFORNIA

BESTRONICS

9683 Tierro Granda Street
Suite 102

San Diego, CA 92126
I-SQUARED

3355-1 Scott Bivd.

Suite 102

Santa Clara, CA 95054
WESTAR REP COMPANY
15265 Alton Parkway

Suite 400

Irvine, CA 92718
WESTAR REP COMPANY
26500 Agoura Rd.

Suite 204

Calabasas, CA 91302

CANADA

INTELATECH, INC.

275 Michael Copeland Drive
Kanata, Ontario K2M 2G2
INTELATECH, INC.

3700 Griffith Street

Suite 93

St. Laurent, Quebec H4T 1A7
INTELATECH, INC.

5525 Orbitor Drive

Suite 2

Mississauga, Ontario L4W4Y8

TEL: (205) 533-6500
FAX: (205) 533-6578

TEL: (602) 944-9542
FAX: (602) 861-2615

TEL: (602) 797-2047
FAX: (602) 797-2047

TEL: (619) 693-1111
FAX: (619) 693-1963

TEL: (408) 988-3400
FAX: (408) 988-2079

TEL: (714) 453-7900
FAX: (714) 453-7930

TEL: (818) 880-0594
FAX: (818) 880-5013

TEL: (613) 762-8014
FAX: (613) 253-1370

TEL: (514) 343-4877
FAX: (514) 343-4355

TEL: (905) 629-0082
FAX: (905) 629-1795

COLORADO

FRONT RANGE MARKETING TEL: (303) 443-4780

3100 Arapahoe Road

Suite 404

Boulder, CO 80303
FLORIDA

B/B TECH SALES

3900 N.W. 79th Avenue

Suite 636

Miami, FL 33166

DYNE-A-MARK

500 Winderley Place

Suite 110

Maitland, FL 32751

DYNE-A-MARK

3355 N.W. 55th Street

Fort Lauderdale, FL 33309

DYNE-A-MARK

742 Penguin Ave., NE

Palm Bay, FL 32905

DYNE-A-MARK

7884 Tent Avenue S

St. Petersburg, FL 33707
GEORGIA

FAX: (303) 447-0371

TEL: (305) 477-0341
FAX: (305) 477-0343

TEL: (407) 660-1661
FAX: (407) 660-9407

TEL: (305) 485-3500
FAX: (305) 485-6555

TEL: (407) 725-7470
FAX: (407) 984-2718

TEL: (813) 345-9411
FAX: (813) 345-3731

SOUTH ATLANTIC COMPONENT SALES

3300 Holcomb Bridge Road

Suite 210

Norcross, GA 30092
ILLINOIS

DAVIX INTERNATIONAL. LTD.
1655 N. Arlington Heights Rd.

Suite 204East

Arlington Heights, IL 60004
INDIANA

GEN Il MARKETING, INC.

31 E. Main Street

Carmel, IN 46032

GEN Il MARKETING, INC

1415 Magnavox Way

Suite 130

Ft. Wayne, IN 46804

TEL: (404) 447-6154
FAX: (404) 4476714

TEL: (708) 259-5300
FAX: (708) 259-5428

TEL: (317) 848-3083
FAX: (317) 848-1264

TEL: (219) 436-4485
FAX: (219) 436-1977
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES (Continued)

IOWA

ASSOCIATED ELECTRONIC MARKETERS, INC.

4001 Shady Oak
Marion, 1A 52302
KANSAS

TEL: (319) 377-1129
FAX: (319) 377-1539

ASSOCIATED ELECTRONIC MARKETERS, INC.

8843 Long St.

Lenexa, KS 66215
KENTUCKY

GEN Il MARKETING, INC.

4012 Dupont Circle

Suite 414

Louisville, KY 40207

MASSACHUSETTS

NEW TECH SOLUTIONS, INC.

111 South Bedford Street

Suite 102

Burlington, MA 01803
MICHIGAN

MICROTECH SALES

9357 General Drive

Suite 116

Plymouth, MI 48170
MINNESOTA

GP SALES, INC.

7600 Parklawn

Suite 315

Edina, MN 55435
MISSOURI

TEL: (913) 888-0022
FAX: (913) 888-4848

TEL: (502) 894-9903
FAX: (502) 893-2435

TEL: (617) 229-8888
FAX: (617) 229-1614

TEL: (313) 459-0200
FAX: (313) 459-0232

TEL: (612)831-2362
FAX: (612) 831-2619

ASSOCIATED ELECTRONIC MARKETERS, INC.

11520 St. Charles Rock Rd.
Suite 131
Bridgeton, MO 63044
NEW YORK
NEPTUNE ELEC.
255 Executive Dr.
Suite 211
Plainview, NY 11803
T-SQUARED
6170 Wynmoor Drive
Cicero, NY 13039
T-SQUARED
7353 Victor-Pittsford Road
Victor, NY 14564
T-SQUARED
1790 Pennsylvania Avenue
Apalachin, NY 13732
NORTH CAROLINA

TEL: (314) 298-9900
FAX: (314) 298-8660

TEL: (516) 349-1600
FAX: (516) 349-1343

TEL: (315) 699-1559
FAX: (315) 699-1705

TEL: (716) 924-9101
FAX: (716) 924-4946

TEL: (607) 625-3983
FAX: (607) 625-5294

SOUTH ATLANTIC COMPONENT SALES

5200 Park Road
Suite 103
Charlotte, NC 28209

TEL: (704) 525-0510
FAX: (704) 525-9714

SOUTH ATLANTIC COMPONENT SALES

4904 Waters Edge Drive
Suite 268
Raleigh, NC 27606
OHIO
J.N. BAILEY & ASSOCIATES
129 W. Main Street
New Lebanon,OH 45345

TEL: (919) 859-9970
FAX: (919) 859-9974

TEL: (513) 687-1325
FAX: (513) 687-2930

J.N. BAILEY & ASSOC.IATES TEL: (614) 262-7274

3591 Milton Avenue
Columbus, OH 43214

FAX: (614) 262-0384

J.N. BAILEY & ASSOCIATES

1667 Devonshire Drive

Brunswick,OH 44212
OREGON

ATMI

4900 SW Griffith

Suite 155

Beaverton, OR 97005
PENNSYLVANIA

CMS SALES & MARKETING

527 Plymouth Road

Suite 420

Plymouth Meeting, PA 19462
PUERTO RICO

DIGIT-TECH

P.O. Box 1945

Calle Cruz #2

Bajos, San German

Puerto Rico 00753
TEXAS

O'DONNEL ASSOCIATES

5959 Gateway West

Suite 558

El Paso, TX 79925

VIELOCK ASSOCIATES

555 Republic Drive

Suite 105

Plano,TX 75074

VIELOCK ASSOCIATES

9430 Research Blvd.

Echelon Bidg. 2, Suite 330

Austin, TX 78759

VIELOCK ASSOCIATES

10700 Richmond Avenue

Suite 108

Houston, TX 77042
UTAH

TEL: (216) 273-3798
FAX: (216) 225-1461

TEL: (503) 643-8307
FAX: (503) 643-4364

TEL: (215) 834-6840
FAX: (215) 834-6848

TEL: (809) 892-4260
FAX: (809) 892-3366

TEL: (915) 778-2581
FAX: (915) 778-6429

TEL: (214) 881-1940
FAX: (214) 423-8556

TEL: (512) 345-8498
FAX: (512) 346-4037

TEL: (713) 974-3287
FAX: (713) 974-3289

FRONT RANGE MARKETING, INC.

488 E. 6400 South

Suite 280

Murray, UT 84107
WASHINGTON

ATMI

8521 154th Ave., NE

Redmond,WA 98052
WISCONSIN

DAVIX INTERNATIONAL LTD.

N91 W17194 Appleton Avenue

Menomonee Falls, Wi 53051

TEL: (801) 288-2500
FAX: (801) 288-2505

TEL: (206) 869-7636
FAX: (206) 869-9841

TEL: (414) 255-1600
FAX: (414) 255-1863

s v

ELECTRONICS

546



SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE

SAMSUNG SEMICONDUCTOR MUENCHEN OFFICE MILANO OFFICE LONDON BIRMINGHAM OFFICE
EUROPE GmbH Cari-Zeiss-Ring 9 Viale G. Matteotti, 26 Samsung House Florence House St.
Am Unisyspark 1, D-85737 Ismaning bei 1-20095 Cusano 225 Hook Rise South Mary's Road Hinckley,
65843 Sulzbach (Germany) Muenchen Milanino Surbiton Leicestershire LE10
TEL: 0049-6196-582-06 TEL: 0049-89-964838 TEL: 0039-2-66400181 Surrey 1EQ
FAX: 0049-6196-750-345 FAX: 0049-89-964873 FAX: 0039-2-6192279 KT6 7LD TEL: 0044-455-891111
TEL: 0044-81-3914550 FAX: 0044-455-612345

PARIS OFFICE STOCKHOLM FAX: 0044-81-9742540

Centre d'Affaires La OFFICE

Boursidiere RN 186, Bat. Bergkaellavaegen 32 BARCELONA OFFICE BELGIUM OFFICE

Bourgogne, BP 202 PO. Box 319 C. Provenza, 5193-1 Rue de Geneve 10,

92357 Le Plessis-Robinson $-19130 Sollentuna E-08025 Barcelona B3 B-1140 Brussels

TEL: 0033-1-40940700 TEL: 0046-8-6269626 TEL: 0034-3-4-504876 TEL: 0032-2-2456510

FAX: 0033-1-40940216 FAX: 0046-8-6268638 FAX: 0034-3-4-331944 FAX: 0032-2-2456313

SAMSUNG SEMICONDUCTOR-REPRESENTATIVES

EUROPE
BELGIUM GERMANY
DANE-LEC BELGIUM ASTRONIC GmbH
91-93 Rue J.D. Navez TEL : 0032-2-2167058 Gruenwalder Weg 30 TEL : 0049-89-6130303
B-1210 Bruxelles FAX : 0032-2-2166871 D-82041 Deisenhofen FAX : 0049-89-6131668
DENMARK CANNING ELECTRONIC DISTRIBUTION CED GmbH
Laatzener Str. 19 TEL : 0049-511-87640
EXATEC A/S . !
Mileparken 20E TEL : 0045-44927000 D-30539 Hannover Delete FAX : 0049-551-8764160
DK-2740 Skovlunde FAX : 0045-44926020 MSC VERTRIEBS GmbH
Industrie Str. 16 TEL : 0049-7249-9100
MIKO KOMPONENT AB
- 1 0047- -
Segersbyvaegen 3 TEL : 0046-853189080 D-76297 Stutensee 3 FAX: 0047-7249-7993
S$-14502 Norsborg FAX : 0046-853175340 MICRONETICS GmbH
Dieselstrasse 12 TEL : 0049-7159-92583-0
FINLAND D-71272 Renningen FAX : 0049-7159-9258355
TAHINIK OY
P.0. Box 125 TEL : 00358-1482177 SILCOM ELECTRONICS VERTRIEBS GmbH
SF-00241 Helsinki FAX : 00358-1482189 Hindenburg Str. 284 TEL : 0049-2161-15074
D-41061 Moenchengladbach ~ FAX : 0049-2161-183313
OY FINTRONIC AB
Pyyntitie 3 TEL : 00358-0887331 ITALY
SF-02230 Espoo FAX : 00358-088733342 DEUTSCHE ITT INDUSTRIES GmbH
Viale Milanofiori E/S TEL : 0039-2-824701
FRANCE 1-20090 Assago Mi FAX : 0039-2-8242631/8242831
MEGACHIP
7 avenue du Canada TEL : 0033-1-69290404 FANTON COMPONENTS BOLOGNA S.R.L.
ZA de Courtaboeuf FAX : 0033-1-69290039 Via O. Simoni, 5 TEL : 0039-51-735015
91966 LES UILIS Cedex 1-40011 Anzola dell' Emilia FAX : 0039-51-735013
FRANCE
RAFI ELETTRONICA SPA
SCAIB Via Savona 134 TEL : 0039-2-48300431
80 Rue d'Arcueil TEL : 0033-1-46872313 1-20144 Milano FAX: 0039-2-428880
Silic 137 FAX : 0033-1-45605549
94523 RUNGIS Cedex
FRANCE
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES

THE NETHERLANDS

MALCHUS BV HANDELMIJ
Fokkerstraat 511-513
Postbus 48

NI-3125 BD Schiedam

SPAIN

SEMICONDUCTORS S.A.
Ronda General Mitre
240 Bjs

E-08006 Barcelona

SWEDEN

MIKO KOMPONENTS
Segersbyvaegen 3
P.P. Box 2001
S$-14502 Norsborg

TEL: 0031-10-4277777
FAX: 0031-10-4154867

TEL: 0034-3-2172340
FAX: 0034-3-2176598

TEL : 0046-853-189080
FAX : 0046-853-175340

SWITZERLAND

ELBATEX AG
Hard Str. 72
CH-5430 Wettingen Schweiz

UNITED KINGDOM

MAGNATEC
Coventry Road
Lutterworth
Leicestershire
LE17 4JB

ICE ELECTRONICS LYD.
31-32 Stephenson Road
Burrel Road Industrial Estate
St. Ives

Cambridgeshire

PE17 4WJ

TEL:
FAX:

TEL:
FAX:

TEL

0041-56275511
0041-56275532

0044-455-554711
0044-455-552612

: 0044-480-496466
FAX:

0044-480-496621
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES

ASIA

HONG KONG
AV. CONCEPT LTD.
Unit 11-15, 11/FL., Block A, TEL : 334733
Focal Industrial Centre FAX: 7643108

21 Man Lok Street, Hunghom,
Kowloon, Hong Kong

PROTECH COMPONENTS LTD.

Unit 2,3/FL., Wah Shing Centre,  TEL : 7930882
11 Shing Yip Street, FAX: 7930811
Kwun Tong, Kowloon,

Hong Kong

WISEWORLD ELECTRONICS LTD.

Room 708, Tower A, 7/F1., TEL : 7658923

Hunghom Commercial Centre, FAX : 3636203
31-39 Ma Tau Wai Road, Honghom,

Hong Kong

CENTENNIAL ELECTRONICS LTD.

Unit 2,23/FL., TEL : 565-5898
Westlands Center, FAX : 564-5411

No. 20 Westlands Road,
Quarry Bay, Hong Kong

SOLARBRITE ELECTRONICS LTD.
(CALCULATOR & WATCH)

Unit 1,11/FL., Tower 1, Horbour ~ TEL : 3633233
Centre 1, Hok cheung FAX: 3633900
St, Hunghom, Kowloon,

Hong Kong

ATLANTIC COMPONENTS LTD.

(MEMORY & PC)

Unit 502, 5/FL, Tower lil TEL : 7991996
Enterprise Square, FAX : 7559452
9 Sheung Yuet Road, Kowloon Bay,

Kowloon, Hong Kong

LISENG & CO.

(4BIT/8BIT ONE CHIP SOFTWAFE HOUSE)

Flat B&C, 6/FL., Four Seas TEL : 5431338
Communication Bank Bldg, FAX: 5442602
49-51 bonham Strand

West, Hong Kong

DATAWORLD INTERNATIONAL LTD.
(MIYUKI ELECTRONICS (HK) LTD.)
(ASIC DESIGN HOUSE)
Flat No. 3-4-5/F1.,

Yuen Shing Ind. bidg.,
10833, Yee Kuk Street, West,
Kowloon, Hong Kong

SYNTHESIS SYSTEMS DESIGN LTD.

(ASIC DESIGN HOUSE)

Unit 4,12/FL., Chai Wan Ind. City, TEL :557-1102
Phase 2, No.70, Wing Tai Road, = FAX: 8892962
Chai Wan, Hong Kong

TEL : 7862611
FAX: 7856213

MACRO LONG DEVELOPMENT LTD.
(CHINA AREA-SUMAN OFFICE)
5/FL., Block E, Hing Yip Factory Bidg., TEL
31, Hing Yip St. Kwan Long. FAX
Kowloon, Hong Kong

TAIWAN
YOSUN INDUSTRIAL CORP.
7F, No.76, Sec.1, TEL:
Cheng Kung Rd. Nan Kang, FAX:
Taipei, R.O.C
SANT SONG CORP.
4/FL., No.12, Lane 94, Tsao TEL:
Ti Wei, Shen Keng Hsiang, FAX:

Taipei, Hsien, Taiwan, R.0.C
SUPREME ELECTRONICS CO., LTD.

JAPAN

18/FL., No.67, Section 2, TEL:
Tun Hwa S.Road,

Taipei, Taiwan, R.O.C FAX :
TOMEN ELECTRONICS CORP.

1-1, Uchisaiwa-Cho 2-Chome, TEL:
Chiyoda-Ku, Tokyo, 100 Japan FAX:
RIKE!I

Nichimen Bldg., TEL:
2-2, Nakanojima 2-Chome, FAX:

Kita-Ku, Osaka, 530 Japan
ISECO

26-3, Kitamagome 2-Chome, TEL:

Ota-Ku, Tokyo, 143 Japan FAX:
ADO

7/FL., Sasage Bldg., TEL:
4-6 Sotokanda 2-Chome, FAX:

Chiyoda-Ku, Tokyo, 101 Japan
MARUBUN

8-1, Nihonbashi-Odenma-Cho,  TEL:
Chuo-Ku, Tokyo, 103 Japan FAX:

SAMSUNG JAPAN

17FL., Hamacho Center Bldg., TEL:
2-31-1, Nihonbashi-Hamacho, FAX:

Chuo-Ku, Tokyo, 103 Japan

SINGAPORE

ASTINA ELECTRONICS (S) PTE LTD.
203B Henderson Road, TEL
#12-08, Henderson Industrial Park,
Singapore 0315

BOSTEX ELECTRONICS PTE LTD.
219 Henderson Road, TEL
#10-01, Henderson Industrial Park,
Singapore 0315

: 7970605
: 3418363

02-788-1991
02-788-1996

02-662-7829
02-662-0781

02-7023258/
7023278
02-7063196

03-3506-3654
03-3506-3497

06-201-2081
06-222-1185

03-3777-3611
03-3777-3614

03-3257-2600
03-3251-9705

03-3639-9897

03-3661-7433

03-5641-9850
03-5641-9713

: 2769997

1 3390713
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MARUBUN ELECTRONICS (S) PTE LTD.

4 Shentor Way, TEL : 2238855
#16-07, shing Kwan House,

Singapore 0106

SAMTEK SEMICONDUCTOR DEVICES (S) PTE LTD.
80 Robinson Road, TEL : 2259177

#16-01, Singapore 0106

SOUTH WEST ELECTRONICS PTE LTD.

No. 159 Sin Min Road, TEL : 5533118
#04-03, Amtech Bldg.,

Singapore 2057

YIC SINGAPORE PTE LTD.

No. 159 Sin Min Road, TEL : 6524811
#04-04, Amtech Bldg.,

Singapore 0257

STM INTERNATIONAL (S) PTE LTD.

No. 12 Prince Edward Road, TEL : 2265613
#04-06, Besway Bldg., Podium 'B'

Singapore 0207

TURKEY

INTER GROUP OF COMPANIES
Hasircibasi Caddesi No. 55 TEL : 0216-349-9400
81310 Kadikoy-Istanbul-Turkey ~ FAX: 0216-349-9430-31

THAILAND

VUTIPONG ELECTRONICS CO., LTD.
51-53 Pahurat Road (Banmoh) TEL : 662-226-6496/9
Bangkok 10200, Thailand

WESTECH ELECTRONICS PTE LTD.

77/113 Ladprao Soi 3, TEL : 662-512-2751
Ladyao, Jatujak 662-512-5427
Bangkok 10900, Thiland

CHINA

CENTENNIAL ELECTRONICS LTD.

(SHANGHAI OFFICE)

Room 808, Area B, TEL : 021-4810697
Yin Hai Comm. Bldg., FAX : 021-4824668
250, Cao Xi Road, Xu Hui District,

Shanghai, P.R.China

CENTINNIAL ELECTRONICS LTD.

(SHENZHEN OFFICE)

Unit 10, 22/FL, Oriental Bldg., TEL : 0755-2284262
39 Jianshe Road., Shenzhen, FAX: 0755-2282536
Guangdong, China

QINGHUA-SAMSUNG MICOM SOFTWARE HOUSE

(DEPT OF ELECTRONICS)
QingHua Yuan, TEL : 01-2594785
Beijing China FAX: 01-2594176

SUMAN ELECTRONIC PRODUTS CO.

Room 117, Technology Trading Center TEL : 01-8421321
No.37 Bai Shi Qiao Road FAX: 01-8421301
Beijing, China

SUMAN ELECTRONICS

(TIANJIN OFFICE)

No.203-205, HongQi Road., TEL : 022-3369292
Nankai District, FAX: 022-3360775
TiandJin, China

SUMAN ELECTRONICS

(HANGZHOU OFFICE)

No.27, Wen-San Road., TEL : 0571-8088584
HangZhou City, China FAX: 0571-8073607

SUMAN ELECTRONICS (NANJING OFFICE)
No.8 Shitiao Xiang, Gulou, TEL : 025-3303500

Nanjing FAX : 025-6637903

SUMAN ELECTRONICS

(XIAN OFFICE)

No.106 Frengging Road., TEL : 029-4262014

Xian, China FAX: 029-4262306
KOREA

NAEWAE SEMICONDUCTOR CO., LTD.

4/FL., Chung-Lim Bidg., TEL : 02-597-8121
924-13, Bangbae-1dong, : 051-862-7979
Seocho-Ku, Seoul, Korea FAX: 02-525-9762

SAMSUNG LIGHT-ELECTRONICS CO., LTD

4/FL., Room 2-3, TEL : 02-718-0045
ELectronics Main Bldg., : 02-718-9531-5
16-9, Hankangro-3ka, FAX:718-9536
Yongsan-Ku, Seoul, Korea

NEWCASTLE SEMICONDUCTOR CO., LTD.

4/FL., Room 410-411, TEL : 02-718-8531-4
Electronics Main Bldg., FAX: 02-718-8535
16-9, Hangkangro-3ka,

Yongsan-Ku, Seoul, Korea

HANKOOK SEMICONDCUTOR &
TELECOMMUNICATION CO., LTD.

#302, Monami Bidg., 125-20, TEL : 02-545-4123
Chungdam-dong, Kangnam-ku, FAX:02-542-2454
Seoul, Korea

SEGYUNG INTERISE CORP.
Dansan Nonhyun Bldg.,
270-45, Nonhyun-dong,
KangNam-ku, Seoul, Korea

SEGYUNG ELECTRONICS
182-2, Jangsa-dong,
Jongro-ku, Seoul, Korea

SAMTEK

3-4/FL., Chungju Bidg.,
156-16, Samsung-dong,
Kangnam-ku, Seoul, Korea

SUNIN TRADING CO., LTD.
7/FL., Sunin Bldg.,

TEL : 02-469-3511
FAX: 02-469-7966

TEL : 02-273-6781
FAX : 02-275-9448

TEL : 02-702-1257-8

16-8, Hankangro-2ka, FAX : 02-704-097
Yongsan-ku, Seoul, Korea

MUJIN ELECTRONICS

Sambo Bidg., TEL : 02-783-4890

132-2, Yeuido-dong,
YYoungdeungpo-Ku, Seoul, Korea

FAX: 02-785-7661
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS

ARIZONA
ADDED VALUE
7741 East Gray Road
Suite 9
Scottsdale, AZ 85260

CALIFORNIA
ADDED VALUE
1582 Parkway Loop
Unit G
Tustin, CA 92680
ADDED VALUE
5752 Oberlin Drive
Suite 105
San Diego, CA 92121
ALL AMERICAN
369 Van Ness Way
Unit 701
Torrance, CA 90501
ALL AMERICAN

2360 Qume Drive, Suite C

San Jose, CA 95131
ALL AMERICAN
5060 Shoreham Place
Suite 200

San Diego, CA 92122
ILE.C.

9940 Business Park Drive

Suite 145
Sacramento, CA 95827
ITT Components

18 Technology Drive
Irvine, CA 92718

ITT Components
1580 Oakland Road
Suite C102

San Jose, CA 95131
JACO

1541 Parkway Loop
Suite A

Tustin, CA 92680
JACO

2282 Townsgate Road
Suite 100

Westlake Village, CA 91361

JACO

2880 Zanker Road
Suite 202

San Jose, CA 95134

CANADA
ACTIVE
237 Hymus Boulevard

(602) 951-9788
FAX: (602) 951-4182

(714) 259-8258
FAX: (714) 259-0828

(619) 558-8890
FAX: (619) 558-3018

(800) 831-8300
(213) 320-0240
FAX: (213) 320-7207

(408) 943-1200
FAX: (408) 943-1393

(619) 458-5850
FAX: (619) 458-5866

(916) 363-6030
FAX: (916) 362-6926

(714) 727-4001
FAX: (714) 727-2109

(408) 453-1404
FAX: (408) 453-1407

(714) 258-9003
FAX: (714) 258-1909

(805) 495-9998
(800) 266-1282
FAX: (805) 494-3864

(408) 432-9290
FAX: (408) 432-9298

(514) 694-7710
FAX: (514) 697-8112

Point Claire, Quebec H9R 5C7

ACTIVE

100 S.E. Marine Drive
Vancouver, BC V5X 2S3
ACTIVE

100 Lombard Street

Toronto, Ontario M5C 1M3

ACTIVE
5651 Ferrier Street

Montreal, Quebec H4AP 1N1

(604) 324-7500
FAX: (604) 324-3100

(416) 367-2911
FAX: (416) 367-4706

(514) 731-7441
FAX: (514) 731-0129

CANADA (Continued)
ACTIVE

3220 5th Avenue, N.E. Bay 2

Calgary, Alberta T2A 5N1
ACTIVE
106 King Edward St., E

Winnepeg, Manitoba R3H ON8

ACTIVE

1350 Matheson Blvd, Unit 2
Mississauga, Ontario L4W 4MI

ACTIVE
6029 103rd St.

Edmonton, Alberta T6H 2H3

ACTIVE
1990 Blvd. Charest O.

Ste-Foy, Quebec G1N 4K8

ACTIVE

1023 Merivale Road
Ottawa, Ontario K1Z 6A6
ACTIVE

6080 Metropolitan East

Montreal, Quebec H1S 1A9

COLORADO
ADDED VALUE
4090 Youngfield
Wheatridge, CO 80033
LE.C.
420 East 58th Avenue
Denver, CO 80216
LLE.C.
5750 North Logan Street
Denver, CO 80216

Q.P.S.
14291 E. 4th Avenue
Bldg. 7, Unit 208

Aurora, CO 80011

FLORIDA
ALL AMERICAN
16085 NW 52 Avenue
Miami, FL 33014-9317
ALL AMERICAN
5009 Hiatus Road
Sunrise, FL 33351
JACO
1060 Holland Drive
Suite 3K
Boca Raton, FL 33487
RM ELECTRONICS
581 East St. Rte. 434
Longwood, FL 32750

ILLINOIS
LLE.C.
2200 N. Stronington Ave.,
Suite 210

Hoffman Estates, IL 60195

QPs
101 E. Commerce Dr.
Schaumburg, IL 60173

(403) 235-5300
FAX: (403) 248-0750

(204) 786-3075
FAX: (204) 783-8133

(416) 238-8825
FAX: (416) 238-2817

(403) 438-5888
FAX: (403) 434-0812

(418) 682-5775
FAX: (418)682-8303

(613) 728-7900
FAX: (613) 728-3586

(514) 256-7538
FAX: (514) 256-4890

(303) 422-1701
FAX: (303) 422-2529

(303) 292-5537
FAX: (303) 202-0114

(303) 292-6121
FAX: (303) 297-2053

(303) 343-9260
FAX: (303) 343-3051

(305) 621-8282
FAX: (305) 620-7831

(800) 327-6237
FAX: (305) 749-9229

(407) 241-7943
FAX: (407) 241-7950

(407) 767-8005
FAX: (407) 767-8165

(708) 843-2040

FAX: (708) 843-2320

(708) 884-6620
FAX: (708) 884-7573
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INDIANA
RM ELECTRONICS
1329 W. 96th Street
Suite 10
Indianapolis, IN 46260

MARYLAND
ALL AMERICAN
14636 Rothgeb Dr.
Rockville, MD 20850
JACO
Rivers Center
10270 Old Columbia Road
Columbia, MD 21046

MASSACHUSETS
ALL AMERICAN
107 Audubon Road
Suite 104
Wakefield, MA 01880

JACO
1053 East Street.
Tewksbury, MA 01876

MICHIGAN
RM ELECTRONICS
4310 Roger B. Chaffee Drive
Grand Rapids, Ml 49508

MINNESOTA
ALL AMERICAN
11409 Valley View Road
Eden Prairie, MN 55344

NEW YORK
ALL AMERICAN
711-2 Koehier Ave.
Ronkonkoma, NY 11779
CAM/RPC
200 Buell Rd.
Rochester, NY 14624
JACO
145 Oser Avenue
Hauppauge, NY 11788

NORTH CAROLINA
JACO
5206 Greens Dairy Road
Raleigh, NC 27604

OHIO
CAM/RPC
749 Miner Road
Cleveland, OH 44143
CAM/RPC
733 H. Lakeview Plaza Rd.
Worthington, OH 43085

OREGON
LLE.C.
6850 S.W. 105th Ave.
Suite B
Beaverton, Oregon 97005

(317) 580-9999
FAX: (317) 580-9615

(301) 251-1205
FAX: (301) 251-8574

(410) 995-6620
FAX: (410) 995-6032

(617) 246-2300
FAX: (617) 246-2305

(508) 640-0010
FAX: (508) 640-0755

(616) 531-9300
FAX: (616) 531-2990

(612) 944-2151
FAX: (612) 944-9803

(516) 981-3935
FAX: (516) 981-3947

(716) 436-5070
FAX: (716) 436-5093

(516)-273-5500
FAX: (516) 273-5506

(919) 876-7767
FAX: (919) 876-6964

(216) 461-4700
FAX: (216) 461-4329

(614) 888-7777
FAX: (614) 888-9779

(503) 641-1690
FAX: (503) 646-3737

PENNSYLVANIA
CAM/RPC
620 Alpha Drive
Pittsburgh, PA 15238

TEXAS
ALL AMERICAN
1819 Firman Drive
Suite 127
Richardson, TX 75081
JACO
1209 N. Glenville Drive
Richardson, TX 75081
JACO
10707 Corporate Drive
Suite 124
Stafford, TX 77477
JACO
2120-A Braker Lane
Austin, TX 78758

UTAH
ADDED VALUE
1836 Parkway Blvd.
West Valley City, UT 84119
ALL AMERICAN
4455 South - 700 East
Suite 301
Salt Lake City, UT 84107
LE.C.
2117 South 3600 West
W. Valley City, UT 84119

WASHINGTON
LLE.C.
1750 124th Avenue, N.E.
Bellevue, WA 98005

(412) 782-3770
FAX: (412) 963-6210

(214) 231-5300
FAX: (214) 437-0353

(214) 234-5565
FAX: (214) 238-7066
(713) 240-2255

FAX: (713) 240-6988

(512) 835-0220
FAX: (512) 339-9252

(801) 975-9500
FAX: (801) 977-0245

(801) 261-4210
FAX: (801) 261-3885

(801) 977-9750
FAX: (802) 975-1207

(206) 455-2727
FAX: (206) 453-2963
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HEAD OFFICE

8/ 14 aSAMSUNG*MAIN BLDG
250, PATTAEPYUNG RO,
CRUNGKUBSEQUL PKOREA
CIP.OIBOX'8 780

TELEXS SO RS S K 27 9 70,

TEL .00 82(2)776°04 14

FAX: e B2} 3096 7

SEMICONDUCTOR BUSINESS
SALES & MARKETING DIVISION
16TH FL,, SEVERANCE BLDG.. 84-11
5-KA, NAMDAEMOON-RO. CHUNG:KU
SEOUL, KOREA

82(2)776-0114
82(2)751-6061

GUMI BRANCH

5TH FL.. SAMSUNG INSURANCE BLDG
71, SONGJEONG-DONG, GUMI
KYUNGSANGBUK-DO, KOREA
TEL--+--82(546)457-2525

FAX:-- --82(546)457-2460

SAMSUNG SEMICONDUCTOR INC.
3655 NORTH FIRST STREET
SAN JOSE, CA 95134, USA
TEL: - -+1(408)954-7000
FAX: «+:-1(408)954-7286

SAMSUNG SEMICONDUCTOR
EUROPE GMBH

AM UNISYSPARK 1,

65843 SULZBACH/TS, GERMANY
TEL-----49(6196)58206

FAX- ----49(6196)750345

SAMSUNG ELECTRONICS JAPAN CO., LTD.
HAMACHO CENTER BLDG,,

31-1, NIHONBASHI-HAMACHO 2-CHOME.

CHUO-KU, TOKYO 103, JAPAN

TEL-- ---81(3)5641-9850
FAX:::-81(3)5641-9851

SAMSUNG ELECTRONICS
HONGKONG CO., LTD.
65TH FL, CENTRAL PLAZA,

18 HARBOUR ROAD,

WANCHAI HONG KONG

TELEX- - -80303 SSTC HX

TEL: -+ -852-2862-6900

FAX. - --852-2866-1343

SAMSUNG ELECTRONICS
TAIPEI OFFICE

TWTC INT'L TRADE BLDG., RM2508
25F, N0.333, KEELUNG RD., SEC1,
TAIPEL TAIWAN, R.O.C
TEL-<--886(2)757-7040

FAX-- ---886(2)757-7286

SAMSUNG ELECTRONICS
SINGAPORE PTE LTD,

80. ROBINSON ROADJ! ¢ 20,00
SINGAPORE 0106
TEL---+65:535:2808
FAXSS 6529 97 55

SAMSUNG,ELECTRONICS CO., LTD.
y SHANGHAL OEFICE

o SUME 4034,

; SHERATON HUATING HOTEL
T200CAGXIBEILL, SHANGHAI

200030, CHINA

el o 866211439-0707

FAX 86(211439-3798
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