


































































































































































































































































































































































































































































































KS84C21/C22 
DYNAMIC RAM CONTROLLERS 

Preliminary 

NOTES ON TIMING CHARACTERISTICS 

This section provides notes on timing characteristics for the following operations: 

• Interleaving (Figures 7, 9 and 14) 

• Two consecutive accesses to the same bank 

• Refresh (Figures 14, 15 and 16) 

• Wait States (figure 8) 

Interleaving 

Relevant Mode Bits 

R8 
C4, 5, 6 
BO 
B1 
C7 
C8 
RO, 1 

I nterleave/non-interleave mode 
Select Interleave 2, 4, 5, or 7 
Address latch mode 
Access Modes 
Column Address Setup Time 
Row Address Hold Time 
RAS Precharge Time 

External Signal Inputs 

CS 

ALE 

AREQ 

ECASn 

R,C 
BO, B1 

This input enables the access cycle. 
Mode 0: It must be low for t01 before the rising edge of ClK. CS must stay low until AREQ goes low. 
Mode 1: It must be low t12 before the falling edge of ADS. 

Mode 1: This input latches the address during asynchronous accesses. The falling edge must occur 
t11 before the rising edge of ClK.lt maygo high after AREQ was low for one ClK period. The address 
of the R, C and B inputs is latched at the falling edge of ADS, if bit BO in the Mode Register is '0'. While 
ADS is high, the address latches are transparent to the input. 

Mode 0: This input latches the address during synchronous accesses. The rising edge must occurt02 
before the rising edge of the next ClK input which starts an access. This is also true if the on-chip 
address latch is programmed in fall-through mode (bit BO in the Mode Register is '1'). 

This input ends the active time of RAS and CAS. It may go low with ADS or some time later. AREQ has 
to be high tC22 before the rising edge of ClK in order to be recognized as 1T of precharge time. 

RASn and CASn go high at the rising edge of AREQ, independently of ADS. Example: If RAS3 
followed by RAS1 has been invoked, RAS3 goes high with the first riSing edge of AREQ and RAS1 with 
the second. 

RAS Precharge time: If two consecutive access cycles address the same bank, i.e. the two least 
significant bits do not change, the precharge time tRP is met by invoking Wait States. 

ECASn must be toggled to invoke a burst access while RASn is low. 

CAS precharge time: The CAS precharge time during burst access must be controlled by the ECAS 
inputs. KS84C21/22 do not monitor the duration of CAS. 

Mode 0: Address inputs must be stable t05 before ClK goes high if the address latches are fall 
through, and t06 if the address bits are latched. The address hold time is t03 or t12. 

Mode 1: Address inputs must be stable for a setup time of t14a and t14b before ADS goes low. The 
address hold time is t15a and t15b for latched and unlatched address bits. 

Note: To meet the address hold time requirements, the KS84C21122 guarantee that the column address is turned on for 35ns. 
If an access is initiated before the column address is turned on, the column address may change, since the address 
latches are transparent while ADS or ALE is high. 
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KS84C21/C22 DYNAMIC RAM CONTROLLERS 

Preliminary 

External Signal Inputs (Continued) 

BO, B1 

Signal outputs 

Q-Row 

RASn 

CASn 

Q-Coln 

WE/RFRQ 

These two inputs should be connected to the two least significant address bits. BO and B1 select one of 
the memory banks, depending upon the setting of bits C4, C5 and C6 in the Mode Register. Set-up and 
hold times are as described for the address inputs. 

The Q outputs are the multiplexed address outputs. The row address is on the Q-outputs after the 
propagation delay time tC2. The row address appears after a Column Address Hold time of 35ns 
minimum (interleave mode only). 

The row address is guaranteed to be stable when RAS goes low. RASn stays low as long as AREQ is 
low and then stays high for the programmed number of ClK cycles. If required, Wait States are 
requested by the output WAIT or DTACK. 

This output goes low after t16, guaranteeing the programmed Column Address Set-up time of Ons or 
10ns and the Row Address Hold time of 15ns or 25ns. 

After the Row Address Hold time has elapsed, the column address is multiplexed to the Q outputs. 
After the Column Address Hold time of min. 35ns, the row address will again be on the output. 

This output signal is asserted when an internal or external refresh is requested. In interleave mode, the 
WE input to the DRAMs must be controlled by external logic. 

Two Consecutive Accesses to the Same Bank 

External Signal Inputs 

AREQ 

ADS/ALE 

Signal Outputs 

WAIT or 
DTACK 

Refresh 

AREQ must go high to end the access in progress, before a pending access can be executed. 

An access may be started while AREQ is high or low. This means that ADS or ALE may go low while 
CAS is active. 

This output is asserted when the same bank is accessed in two consecutive cycles, and/or the RASn 
precharge time forthe current access is less than the programmed precharge time. The WAIT output if 
programmed, is asserted immediately when the KS84C211C22 detects that the bank did not change 
and the DRAM was not precharged. 

These outputs go high with the rising edge of AREQ, and remain high for the number of ClK cycles 
programmed by RO and R1 in the Mode Register. After the precharge time has elapsed, a pending 
access is executed on the rising edge of the ClK that ended the precharge time. These conditions are 
true for both Mode ° and Mode 1. 

Relevant Mode Bits 

RO, R1 
R9 
CO-3 
C4-6 

RAS low time during refresh and RAS precharge time. 
Staggered refresh 
Refresh clock divider 
Select 0, 2, 4 is error scrubbing during refresh 

External Signal Inputs 

ECASO If ECASO is set low in the Mode Register, the output WE/RFRQ becomes WE. If ECASO is high at this 
time, WE/RFRQ will function as refresh request. However, in interleave mode, this output is always 
RFRQ . 

. " 
CXSAMSUNG 
". Semiconductor 

244 



DYNAMIC RAM CONTROLLERS KS84C21/C22 Preliminary 

External Signal Inputs (Continued) 

DISRFSH 

RFSH 

COLl~CI 
EXTDRF 

Signal Outputs 

When high, this signal enables internal refresh, and when low, externally controlled refresh. External 
refresh can also be invoked by the RFSH input. 

Must stay high for internally controlled refresh cycles. If DISRFSH is low, the RFSH input controls the 
number of refresh cycles performed, depending on how long it stays low. One refresh cycle is 
performed if RFSH is low for a minimum of one ClK period, and then goes high tR1 before the rising 
edge of the ClK input that ends the refresh operation. 

The Refresh Counter can be cleared with DISRFSH high and RFSH low with the set-up time t21 to ClK 
rising edge. 

If error scrubbing has been chosen and this input goes high while RAS is low, the refresh cycle in 
progress is extended to allow a read-modify-write cycle for error correction. RAS and CAS remain low 
until the rising edge of the next ClK input after EXTDRF has gone low again. 

RFIP This signal goes low one ClK period before RAS goes low, and go~s high on the rising edge of the ClK 
that ends the RAS active cycle. 

WAIT/DTACK 

WE or 
RFRO 

RASn 

If an access is requested during the refresh period, this access is deferred by inserting Wait States until 
refresh is complete. 

This output becomes RFRO in interleave mode. If RFRO programmed to do so by ECASO, it becomes 
RFRO in non-interleave mode. RFRO goes low when an internal refresh request occurs, alld goes high 
when the refresh RAS is sserted. RFRO is activated regardless of internally or externally controlled 
refresh. 

This signal goes low after the precharge time of the access in progress, to start the refresh operation .It 
is toggled high and low for the number of ClK cycles programmed by RO and R1 in the Mode Register. 
All RAS inputs go low at the same time, or are staggered at one ClK intervals Figure 16) if a staggered 
refresh is programmed by Mode bit R9. 

The refresh counter (controlled either internally or externally) is incremented at every refresh, on the 
rising edQe of RAS3. 

Wait States 

Relevant Mode Bits 

R2, R3 

R4, R5 

R7 

Wait during non-burst access 

Add Wait State(s) to the current access if WAITIN is low. 

Select WAIT or DTACK. 

External Signal Inputs 

ALE 

ADS 

AREQ 

ECASn 

Mode 0: WAIT goes low after the rising edge of ALE, if CS is low. If CS is high when ALE goes high, 
then the WAIT output will not be asserted until CS enables the access. 

Mode 1: Wait State starts if an access is initiated by ADS going low, provided that CS is low at set up 
time t12. 

If this input goes high,. DTACK goes high after a maximum interval of tW3. 

During a non-burst access, ECAS inputs are normally low, unless CASn is delayed from going low. 
During burst access, the rising edge of ECASn starts a Wait State while AREQ is low. The Wait State is 
terminated as programmed by R4 and R5 in the Mode Register. ECASn must stay low tC21 after AREO 
goes high. This ensures that no further Wait State is inserted. 
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KS84C21/C22 DYNAMIC RAM CONTROLLERS 

Preliminary 

External Signal Inputs (Continued) 

WAITIN 

Signal Outputs 

Keeping this signal low allows Wait States to be inserted at particular external events, such as read 
instructions, or into a portion of memory that requires additional Wait States. WAITIN can be 
deasserted one ClK period before WAIT ends and DTACK starts. The active time of WAIT or DTACK is 
prolonged byoneortwo ClKcycles. WAITIN must be lowfor a setup time oftW01 in ModeO, andtW11 
in Mode 1, and must stay low for a minimum of one ClK period before the Wait State ends. 

WAIT IDTACK This output is either WAIT or DTACK, depending on the setting of R7 in the Mode Register. WAIT goes 
low and DTACK stays high for the programmed number of Wait States. Wait States are inserted if 
necessary to meet the RAS precharge time, or to delay access. 

There is a precharge counter for every bank. If the RAS precharge time has not elapsed at the expected 
number of ClK cycles, WAIT output goes low, or DTACK stays high, to instruct the CPU to insert Wait 
States until the precharge time has elapsed. 

Wait During Non-Burst Access 

The first access of any memory cycle is always a non-burst access. 

WAIT Mode 0: WAIT goes low after tW02 and stays low for the programmed number of clock periods after 
RAS goes low. CS must meet the set-up time before the rising edge of ClK. WAIT is delayed from 
going low until CS goes low. It stays high if zero Waits states are programmed. If WAITIN goes low at 
tW01 before the rising edge of ClK, one or two extra Wait States are inserted, depending upon the 
setting of R6 in the Mode Register. 

DTACK 

Mode 1: WAIT goes low after the 'CS set up time to ADS low' of tW13, and stays low for the 
programmed number of Wait States after RAS goes low. It stays high if zero Wait States are 
prog ram med. If WAITI N goes low tW11 before the fall i ng edge of ADS, one or two extra Wait States are 
inserted. WAIT does not go low when ADS goes low, if an access does not start (that is if CS is high.) 

Mode 0: DTACK stays high for the programmed number of clock cycles of RAS goes low. It switches 
to high a maximum interval of tW3 after AREQ goes high. If WAITIN goes low tW01 before the rising 
edge of the ClK which starts the access, -DTACK stays high for one or two extra ClK cycles, 
depending upon the setting of bit R6 in the Mode Register. 

Mode 1: DTACK stays high for the programmed number of ClK cycles after RAS goes low. It goes 
high tW3 after AREQ goes high. If WAITIN goes low tW11 before the riSing edge of ClK, DTACK will 
stay high for one or two additional ClK cycles, depending upon the setting of bit R6 in the Mode 
Register. 
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KS84C21/C22 

PACKAGE DIMENSIONS 

DYNAMIC RAM CONTROLLERS 

Preliminary 

The Samsung KS84CXX DRAM Controllers are available in two packages. The KS84C21 68-Pin PLCC package is 
shown in Figure 17, while the 84-Pin version is shown in Figure 18. 

Figure 17. 68-Pin PLCC Package Figure 18. 84-Pin PLCC Package 

ORDERING INFORMATION AND PRODUCT CODE 

KS 

SAMSUNG I T 
SEMICONDUCTOR ~ 

84CXX xx X X 

Part Number 
84C21 
84C22 

Speed 
-25 25MHz ~----------' 

T I Packaging 
~ L - Plastic Leaded Chip Carrier 

(PLCC) 

l...-___ ---j Temperature 
C - Commercial (0° C to +70° C) 

SAMSUNG products are designated by a Product Code. When ordering. please refer to products by their full code. For unusual. and/or specific 
packaging or processing requirements not covered by the standard product line. please contact the SAMSUNG MOS Products Group. 
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KS85C30 

FEATURES/BENEFITS 

• Low power CMOS 

• Pin compatible to NMOS versions 

• Two Independent, 0 to 2.5M bit/second, full-duplex 
chann~ls, each with a separate crystal oscillator, 
baud rate generator, and Digital Phase-Locked 
Loop for clock recovery. 

• Multi-protocol operation under program control; 
programmable for NRZ, NRZI, or Filii data 
encoding. 

• Asynchronous mode with five to eight bits and 
one, one and one-half, or two stop bits per 
character; programmable clock factor; break 
detection and generation; parity, overrun, and 
framing error detection. 

• Synchronous mode with internal or external 
character synchronization on one or two 
synchronous characters and CRC generation and 
checking with CRC-16 or CRC-CCITT preset to 
either 1 s or Os. 

• SDLC/HDLC mode with comprehensive frame-level 
control, automatic zero insertion and deletion, 
I-field residue handling, abort generation and 
detection, CRC generation and checking, and 
SDLC Loop mode operation. 

• Local Loopback and Auto Echo modes. 

• Supports T1 digital trunk. 

• Enhanced DMA support 
- 10 x 19-bit status FIFO 
- 14-bit byte counter 

• 8080/85, 8086/88, 80186/286/386 compatible 
TOP ylEW TtpL~liw 

DESCRIPTION 

SERIAL COMMUNICATION 
CONTROLLER (SCC) 

Preliminary 

The KS85C30 CMOS SCC, Serial Communications 
Controller, is a CMOS version of the industry standard 
NMOS SCC. It is a dual channel, multi-protocol data 
communications peripheral that easily interfaces to 
CPU's with either multiplexed or non-multiplexed 
address/data buses. The advanced CMOS process offers 
lower power consumption, higher performance, and 
superior noise immunity. The programming flexibility of 
the internal registers allows the SCC to be configured to 
satisfy a wide variety of serial communications applica­
tions. The many on-chip features such as baud rate 
generators, digital phase locked loops, and crystal 
oscillators dramatically reduce the need for external 
logic. Additional features including a 10 x 19-bit status 
FI FO and 14-bit byte counter were added to support high 
speed SOLC transfers using OMA controllers. 

The SCC handles asynchronous formats, synchronous 
byte-oriented protocols such as I BM Bisync, and syn­
chronous bit-oriented protocols such as HOLC and IBM 
SOLC. This versatile device supports virtually any serial 
data transfer application (cassette, diskette, tape drives, 
etc.). 

The device can generate and check CRC codes in any 
synchronous mode and can be programmed to check 
data integrity in various modes. The SCC also has 
facilities for modem controls in both channels. In 
applications where these controls are not needed, the 
modem controls can be used for general-purpose I/O. 

GENERAL 
DATA 

CHANNEL 
BLOCKS 

CH-A 

~ 1~&88&8&~8~~ 0, 
CHANNEL 
CONTROLS 
FOR MODEM, 

TxDA 
i5TiiiREciA 

RTsA 
CTsA 
i5CoA 
PCLK 

02 
04 
0 6 
iffi 
ViR 
AlB 
CE 
ole 
GND 
WiREaB 
SYNCii 
iii'XcB 
RxDB 
TiiiiCB 

DIP Pin ASSignments 

lEI 
iNTACK 

+5V 10 
WiiiEQA 11 

SvNCA 12 

iiTxCA 13 

RxDA 
TRxCA 

TxDA 
NC 

KS85C30 

01«1«1«1« "'lID lID lID lID 0 ZOllllllO-'OllllllOZ 
w ........ 00 0"""" w ~II:OOc..OOIl:~ 

C C 

35 GND 
WiREQB 
SYNCB 

32 iiTxCii 
31 RxDB 

"'i'iiiCcB 
TxDB 

PLCC Pin ASSignments 

DMA, OR 
OTHER 

SERIAL 
DATA 

CHANNEL 
BLOCKS 

INTERRUPT CH·B 

CHANNEL 
CONTROLS 
FOR MODEM, 
DMA, OR 
OTHER 

t t 
+5V GND PLCK 

Pin Functions 
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KS85C30 

KS85C30 Pin Description 

SERIAL COMMUNICATION 
CONTROLLER (SCC) 

Preliminary 

The following section describes the pin functions common to the KS85C30. 

Active 
Symbol Type Level Description 

CTSA, I Low Clear To Send. If these pins are programmed as Auto Enables, a Low on the 
CTSB inputs enables the respective transmitters. If not programmed as Auto Enables, 

they may be used as general-purpose inputs. Both inputs are SchmitFtrigger 
buffered to accommodate slow rise-time inputs. The sec detects pulses on 
these inputs and can interrupt the CPU on both logic level transitions. 

DCDA, I Low Data Carrier Detect. These pins function as receiver enables if they are 
DCDB programmedfor Auto Enables; otherwise they may be used as general-purpose 

input pins. Both pins are Schmitt-trigger buffered to accommodate slow rise-
time signals. The SCC detects pulses on these pins and can interrupt the CPU 
on both logic level transitions. 

DTR/REQA, 0 Low Data Terminal Ready/Request. These outputs follow the state programmed into 
DTR/REQB the DTR bit. They can also be used as general-purpose outputs or as Request 

j lines for a DMA controller. 

lEI I High Interrupt Enable In. lEI is used with lEO to form an interrupt daisy-chain when 
there is more than one interrupt driven device. A High I EI indicates that no other 
higher priority device has an interrupt under service or is requesting an interrupt. 

lEO 0 High Interrupt Enable Out. lEO is High only if lEI is High and the CPU is not servicing 
an SCC interrupt or the SCC is not requesting an interrupt (Interrupt 
Acknowledge cycle only). lEO is connected to the next lower priority device's 
lEI input and thus inhibits interrupts from lower priority devices. 

INT 0 Low Interrupt Request. This signal is activated when the SCC requests an interrupt. 
(open-
drain 

INTACK I Low Interrupt Acknowledge. This signal indicates an active Interrupt Acknowledge 
cycle. During this cycle, the SCC interrupt daisy chain settles. When RD or DS 
becomes active, the SCC places an interrupt vector on the data bus (if lEI is 
High). INTACK is latched by the rising edge of PCLK. 

PCLK I Clock. This is the master SCC clock used to synchronize internal signals. PCLK 
is a TTL level signal. PCLK is not required to have any phase relationship with 
the master system clock. 

RxDA,RxDB I High Receive Data. These input signals receive serial data at standard TTL levels. 

RTxCA, I Low Receive/Transmit. These pins can be programmed in several different modes of 
RTxCB operation. In each channel, RTxC may supply the receive clock, the transmit 

clock, the clock for the baud rate generator, or the clock for the Digital Phase-
Locked Loop. These pins can also be programmed for use with the respective 
SYNC pins as a crystal oscillator. The receive clock may be 1,16,32, or64 times 
the data rate in Asynchronous modes. 
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KS85C30 
SERIAL COMMUNICATION 

CONTROLLER (SCC) 

Preliminary 

KS85C30 Pin Description (Continued) 

Symbol Type 

RTSA,RTSB 0 

SYNCA, I/O 
SYNCB 

TxDA, TxDB 0 

TRxCA, I/O 
TRxCB 

W/REQA, 0 
W/REQB (open-

drain) 

AlB I 

CE I 

Do-D7 

D/C I 

RD I 

WR I 

•• 
CXSAMSUNG 
•• Semiconductor 

Active 
Level Description 

Low Request To Send. When the Request To Send (RTS) bit in Write Register 5 is set, 
the RTS signal goes Low. When the RTS bit is reset in the Asynchronous mode 
and Auto Enable is on, the signal goes High after the transmitter is empty. In 
Synchronous mode or in Asynchronous mode with Auto Enable off, the RTS pin 
strictly follows the state of the RTS bit. Both pins can be used as general-purpose 
outputs. 

Low Synchronization. These pins can act either as inputs, outputs, or part of the 
crystal oscillator circuit. In the Asynchronous Receive mode (crystal oscillator 
option not selected), these pins are inputs similarto CTS and DCD.ln this mode, 
transitions on these lines affect the state of the Synchronous/Hunt status bits in 
Read Register 0 but have no other function. 

In External Synchronization mode with the crystal oscillator not selected, these 
lines also act as inputs. In this mode, SYNC must be driven Low two receive 
clock cycles after the last bit in the syncrhonous character is received. Character 
assembly begins on the rising edge of the receive clock immediately preceding 
the activation of SYNC. 

In the Internal Synchronization mode (Monosync and Bisync) with the crystal 
oscillator not selected, these pins act as outputs and are active only during the 
part of the receive clock cycle in which synchronous characters are recognized. 
The synchronous condition is not latched, so these outputs are active each time 
a synchronization pattern is recognized (regardless of character boundaries). In 
SDLC mode, these pins act as outputs and are valid on receipt of a flag. 

High Transmit Data. These output signals transmit serial data at standard TTL levels. 

Low Transmit/Receive. These pins can be programmed in several different modes of 
operation. TRxC may supply the receive clock or the transmit clock in the input 
mode or 'supply the output of the Digital Phase-Lpcked loop, the crystal 
oscillator, the baud rate generator, or the transmit clock in the output mode. 

Hi/La Wait/Request. These dual-purpose outputs may be programmed as Request 
lines for a DMA controller or as Wait lines to synchronize the CPU to the SCC 
data rate. The reset state is Wait. 

Channel AlChannel B. This signal selects the channel in which the read or write 
operation occurs. 

Low Chip Enable. This signal selects the SCC for a read or write operation. 

Data Bus. These lines carry data and commands to and from the SCC. 

Data/Control Select. This signal defines the type of information transferred to or 
from the SCC. A High means data is transferred; a Low indicates a command. 

Low Read. This signal indicates a read operation and when the SCC is selected, 
enables the SCC's bus drivers. During the Interrupt Acknowledge cycle, this 
signal gates the interrupt vector onto the bus if the SCC is the highest priority 
device requesting an interrupt. 

Low Write. When the SCC is selected, this signal indicates a write operation. The 
coincidence of RD and WR is interpreted as a reset. 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 

ALABAMA 

HAMMOND 
4411-B Evangel Circle, N.w. 
Huntsville, AL 35816 

CALIFORNIA 

ADDED VALUE 
1582 Parkway Loop 
UnitG 
Tustin, CA 92680 

ADDED VALUE 
8361 Dickers Street 
Sui~ 308 I 

San Di~go, CA 92111 

ALL AMERICAN 
369 Van Ness Way #701 
Torrance, CA 90501 

BELL MICRO 
18350 Mt. Langley 
Fountain Valley, CA 92708 

BELL MICRO 
550 Sycamore Drive 
Milpitas, CA 95035 

CYPRESS/RPS -
6230 Descanso Avenue 
Buena Park,CA 90620 

CYPRESS/RPS 
10054 Mesa Ridge Ct 
Suite118 
San Diego,CA 92121 

CYPRESS/RPS 
2175 Martin Avenue 
Santa Clara,Ca 95050 

JACO/DISTEl 
2880 ZANKER ROAD 
SUITE 202 
SAN JOSE, CA 95134 

JACO/DlSTEl 
2260 Townsgate Road 
Westlake Village, CA 91361 

PACESETTER 
5417 E. La Palma 
Anaheim,CA 92807 

PACESETTER 
543 Weddel Drive 
Sunnyvale,CA 94089 

CANADA 

ELECTRONIC WHOLESALERS 

(205) 830-4764 

(714) 259-8258 

(619) 278-1990 

(800) 262-1717 

(714) 963-0667 

(408) 434-1150 

(714) 521-5230 

(619) 535-0011 

(408) 980-2500 

(408) 432-9290 

(805) 495-9998 

.. 
(714) 779-5855 

(408) 734-5470 

1935 Avenue De L'Eglise (514) 769-8861 
Montr~a1,auebec,Canada 
H4E 1H2 

PETERSON,C.M. 
220 Adelaide Street North 
London,Ontario, Canada 
N6B3H4 

PRELCO 
480 Port Royal St. West 
Montreal,Quebec,Canada 
H3L289 

WESTBURNE IND.ENT.,lTD. 
300 Steeprock Drive 
Downsview,Ontario,Canada 
M3J 2W9 

COLORADO 

ADDED VALUE 
4090 Youngfield 
Wheatridge,CO 80033 

CYPRESSIRPS 
12441 West 49th Avenue 
Wheat Ridge,CO 80033 

CONNECTICUT 

JACO 
384 Pratt Street 
Meriden, CT 06450 

JV 
690 Main Street 
East Haven,CT 06512 

PILGRIM 
60 Beaverbrook Road 
Danbury,CT 06810 

FLORIDA 

ALL AMERICAN 
16251 N.W. 54th Avenue 
Miami,FL 33014 

HAMMOND 
6600 N.w. 21st. Avenue 
Fort Lauderdale,FL 33309 

HAMMOND 
1230 W. Central Blvd 
OrIando,FL 32802 

GEORGIA 

HAMMOND 
5680 Oakbrook Parkway 
.160 
Norcross,GA 30093 

(519) 434-3204 

(514) 389-8051 

(416) 635-2950 

(303) 422-1701 I 
(303) 431-2622 

(203) 235-1422 

(203) 469-2321 

(203) 792-7274 

(305) 621-8282 

(305) 973-7103 

(305) 849-6060 

(404) 449-1996 



SAMSUNG SEMICONDUCTOR DISTRIBUTORS 
(Continued) 

ILLINOIS MINNESOTA 

GBUGOOLD (312) 593-3220 ALL AMERICAN (612) 884-2220 
610 Bonnie Lane 8053 E. Bloomington Fwy 
Elk Grove Vlllage,lL 60007 Suite 1 02 

Minneapolls,MN 55421 

OHM (312) 359-5500 VOYA(3ER (612) 571-7766 
746 Vermont Avenue 5201 East River Road 
Palatine,lL 60067 Frldley,MN 55421 

CPS (312) 884-6620 NEW JERSEY 
101 Commerce Dr. 'A GRS ELECTRONICS (609) 964-8560 
Schaumburg,lL 60173 600 Penn St. @ Bridge Plaza 

INDIANA Camden, NJ 08102 

ALTEX (317) 848-1323 JACO (201) 942-4000 
12744 N. Meridian Ottilio Office Complex 
Carmel,lN 46032 555 Preakness Avenue 

MARYLAND 
Totowa, NJ 07512 

ALL AMERICAN (301) 251-1205 VANTAGE (201) 777-4100 
23 Sebago Street 1136 Taft Street Clifton,NJ 07013 Rockville,MD 20853 

JACO (301) 995-6620 
Rivers Center NEW YORK 
10270 Old Columbia Road 

ALL AMERICAN (516) 981-3935 Columbia, MD 21046 
33 Commack Loop 

VANTAGE (301) 995-0444 Ronkonkoma,NY 11779 
6925 Oakland Mills Road 

CAMlRPC (716) 427-9999 Columbla,MD 21045 
2975 Brighton Henrietta TL Road 

MASSACHUSETS Rochester,NY 14623 

AVED (617) 688-3800 JACO (516)-273-5500 
200 Andover Business Park Dr. 145 Oser Avenue 
Andover,MA 01810 Hauppauge,NY 11788 

GERBER (617) 329-2400 JANESWAY (914) 699-6710 
128 Carnegie Row 404 North Terrace Avenue 
Norwood,MA 02062 Mount Vernon,NY 10552 

JACO (617) 933-7760 JANESWAY (516) 935-1827 
222 Andover Street 85 Bethpage Road 
Wilmlngton,MA 01887 Hicksville, NY 11801 

MAYER,A.W. (617) 229-2255 MICRO GENESIS (516) 273-2600 
34 Unne/ Circle 215 Marcus Blvd. 
Bilierlca,MA 01821 Hauppauge, NY 11788 

SELECT SALES (617) 821-4770 VANTAGE (516) 543-2000 
427 Turnpike Street 356 Veterans Memorial Hwy. 
Canton, MA 02021 Commack,NY 11725 

MICHIGAN NORTH CAROLINA 
CALDER (616) 698-7400 DIXIE (704) 377-5413 
4245 Brockton Drive 2220 South Tryon Street 
Grand RapIds,M149508 CharIotte,NC 28234 

RS ELECTRONICS (313) 525-1155 HAMMOND (919) 275-6391 
34443 Schoolcraft 2923 Pacific Avenue 
Uvonla,MI 48150 Gteensboro,NC 27420 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 
(Continued) 

NORTH CAROLINA (Continued) TEXAS 

RESCO/RALEIGH (919) 781-5700 
CYPRESS/RPS (214) 869-1435 
2156 W. Northwest Highway 

Hwy. 70 West & Resco Court Dallas, TX 75220 
Raleigh,NC 27612 

OHIO JACO (214) 235-9575 

. [ I :; : :' ~~1'6) 461-4700 
1209 Glenville Drive 

CAM/RPC Richardson, TX 75080 
749 Miner Road 
Cleveland,OH 44143 JAN ESWAY (214) 437-5125 

1701 N. Greenville Avenue #906 
Richardson,TX 75081 

SCHUSTER (513) 489-1400 
11320 Grooms Road OMNIPRO (214) 233-0500 
Cincinatti,OH 45242 4141 Billy Mitchell 

Dallas, TX 75244 

SCHUSTER (216) 425-8134 UTAH I 2057D East Aurora Road ADDED VALUE (801) 975-9500 
Twinsburg,OH 44087 1836 Parkway Blvd. 

OREGON West Valley City,UT 84119 

CYPRESSIRPS (503) 641-2233 STANDARD SUPPLY (801) 486-3371 
15075 S. Koll Parkway 3424 South Main Street 
SuiteD Salt Lake City,UT 84115 
Beaverton,OR 97006 

VIRGINIA 

OREGON (Continued) VIRGINIA ELEC. (804) 296-4184 

RADAR (503) 232-3404 
715 Henry Avenue 

704 S.E. Washington 
Chartottsville,NC 22901 

Portland,OR 97214 WASHINGTON 

PENNSYLVANIA CYPRESS/RPS (206) 483-1144 
22125 17th Avenue 

CAM/RPC (412) 782-3770 Suite114 
620 Alpha Drive Bothell,wA 98021 
Pittsburgh,PA 15238 

PRIEBE (206) 881-2363 
14807 N.E. 40th 

SOUTH CAROLINA Redmond, WA 98052 

DIXIE (803) 297-1435 RADAR (509) 943-8336 
4909 Pelham Road 292 Torbett #E 
Greenville,SC 29606 Richland, WA 99352 

RADAR (206) 282-2511 
DIXIE (803) n9-5332 168 Westem Avenue West 
1900 Bamwell Street Seattle,WA 98119 
Columbia,SC 29201 

WISCONSIN 

HAMMOND (803) 233-4121 
MARSH (414) 475-6000 
1563 S. 101st. Street 

1035 Lowndes Hill Rd. Milwaukee,WI 53214 
Greenvllle,SC 29607 

." ex SAMSUNG 
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SAMSUNG SEMICONDUCTOR SALES OFFICES· U.S.A. 

CALIFORNIA ILLINOIS MASSACHUSETTS 

22837 Ventura Blvd. 901 Warrenville Hoad 20 Burlington Mall Road 
Suite 305 Suite 120 Suite 205 
Woodland Hills, CA 91367 Lisle, IL 60532-1359 Burlington, MA 01803 
(818) 346-6416 (312) 852-2011 (617) 273-4888 

NORTH CAROLINA TEXAS 

2700 Augustine Drive 3200 Northline Avenue 15851 Dallas Parkway 
Suite 198 Suite 501 G, Forum VI Suite 745 
Santa Clara, CA 95054 Greensboro, NC 27408 Dallas, TX 75248-3307 
(408) 727-7433 (919) 294-5141 (214) 239-0754 

SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

U.S.A. and CANADA 

ALABAMA 

EMA 
1200 Jordan Lane 
Suite 4 
Jordan Center 
Huntsville,AL 35805 

ARIZONA 

HAAS & ASSOC. INC. 
77441 East Butherus Drive 
Suite 300 
Scottsdale,AZ 85251 

CALIFORNIA 

QUEST REP INC. 
9444 Farnham St. 
Suite 107 
San Diego,CA 92123 

SYNPAC 
3945 Freedom Circle 
Suite 650 
Santa Clara,CA 95054 

WESTAR REP COMPANY 
1801 Parkcourt Place 
Suite 1030 
Santa Ana,CA 92701 

WESTAR REP COMPANY 
25202 Crenshaw Blvd. 
Suite 217 
Torrance, CA 90505 ' 

CANADA 

TERRIER ELEC. 
145 The West Mall 
Etobicoke, Ontario, Canada 
M9C 1C2 

TEL: (205)536-3044 
FAX: (205)533-5097 

TEL: (602) 998-7195 
FAX: (602) 998-7869 

TEL: (619) 565-8797 
FAX: (619) 565-8990 

TEL: (408) 988-6988 
FAX: (408) 988-5041 

TEL: (714) 835-4711/12113 
FAX: (714) 835-3043 

TEL: (213) 539-2156 
FAX: (213) 539-2564 

TEL: (416) 622-7558 
FAX: (416) 626-1035 

/ 

TERRIER ELEC. 
3700 Gilmore Way, 106A 
Burnaby, B.C., Canada 
V5G 4M1 

COLORADO 

CANDAL INC. 
7500 West Mississippi Ave. 
Suite A-2 
Lakewood, CO 80226 

CONNECTICUT 

PHOENIX SALES 
257 Main Street 
Torrington,CT 06790 

FLORIDA 

MEC 
600 W. Hillsboro Blvd. 
,Suite 300 
Deerfield Beach,Fl33441 

MEC 
375 S. North Lake Blvd. 
Suite 1030 
Altamonte Springs,FL 32701. 

MEC 
830 North Atlantic Blvd. 
Suite 8401 
Cocoa Beach, FL 32931 

GEORGIA 

EMA 
6695 Peachtree Ind. Blvd. 
Suite 101 
Atlanta, GA 30360 

TEL: (604) 433-0159 
FAX: (604) 430-0144 

TEL: (303) 935-7128 
FAX: (303) 935-7310 

TEL: (203) 496-7709 
FAX: (203) 496-0912 

TEL: (305) 426-8944 
FAX: (305) 426-8799 

TEL: (407) 332-7158 
FAX: (407) 830-5436 

TEL: (407) 799-0820 
FAX: (407) 7990923 

TEL: (404) 448-1215 
FAX: (404) 446-9363 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 
U.S.A. and CANADA (Continued) 

ILLINOIS 

IRI TEL: (312) 967-8430 BAILEY, J.N. & ASSOC. TEL: (614) 262-7274 
8430 Gross Point Road FAX: (312) 967-5903 2679 Indianola Avenue FAX: (614) 262-0384 
Skokle,lL 60076 Columbus,OH 43202 . 

INDIANA BAILEY, J.N. & ASSOC. TEL: (216) 273-3798 

STa & ASSOC. INC. 
1667 Devonshire Drive FAX: (216) 225-1461 

TEL: (317) 844-9227 Brunswick,OH 44212 
3003 E. 96th st. FAX: (317) 844-1904 
Sulte102 

OREGON 
Indianapolls,lN 46240 

MARYLAND EARL & BROWN CO. TEL: (503) 643-5500 
9735 S.W. Sunshine Ct. FAX: (503)644-9230 

ADVANCED TECH SALES TEL: (301) 789-9360 Suite500 
809 Hammonds Ferry Rd. FAX: (301) 789-9364 Beaverton.OR 97005 
Suite 0 

PENNSYLVANIA 
Llnthlcum.MD 21090 : 

I MASSACHUSETTS RIVCO JANUARY INC. TEL: (215) 631-1414 
RJI Building FAX: (215) 631-1640 

JODAN TECHNOLOGY TEL: (617) 863-8898 78 South Trooper Road 
1 n Bedford St. FAX: (617) 863-0462 Norristown,PA 19403 
Lexington, MA 02173 

PUERTO RICO 
MICHIGAN 

DIGIT·TECH 
JENSEN C.B. TEL: (313) 643-0506 P.O. BOX 1945 TEL: (809) 892-4260 
2145 Crooks Rd. FAX: (313) 643-4735 CALLE CRUZ #2 FAX: (809) 892-3366 

Troy.MI48084 BAJOS. SAN GERMAN 

MINNESOTA SOUTH CAROLINA 

IRI EMA TEL: (803) 233-4637 

1120 East 80th Street TEL: (612) 854-1120 210 W. Stone Avenue FAX: (803) 242-3089 . 

Bloomington. MN 55420 FAX: (612) 854-8312 Greenville. SC 29609 

NEW JERSEY TEXAS 

NECCO TEL: (201) 461-2789 . S.W. SALES INC. TEL: (915) 594-8259 

2460 Lemoine Avenue FAX: (201) 461-3857 2267 Trawood, Bldg. E3 FAX: (915) 592-0288 

Ft. Lee,NJ 07024 EI Paso, TX 79935 

NEW YORK VIELOCK ASSOC. TEL: (214) 881-1940 
720 E. Park Blvd. FAX: (214) 423-8556 

T..sQUARE TEL: (315) 463-8592 Suite 1 02 
6443 Ridings Road FAX: (315) 463-0355 Plano,TX 75074 

Syracuse, NY 13206 
VIELOCK ASSOC. TEL: (512) 345-8498 

T..sQUARE TEL: (716) 924·9101 
9600 Great Hills Trail FAX: (512) 346-4037 
Suite150-W 

7353 Victor-Pittsford Road FAX: (716) 924-4946 Austin,TX 78759 
Victor, NY 14564 

UTAH 

NORTH CAROLINA ANDERSON & ASSOC. TEL: (801) 292-8991 
270 South Main, #108 FAX: (801) 298-1503 

GODWIN & ASSOC. TEL: (919) 878-8000 Bountiful. UT 84010 
1100 Logger Ct. FAX: (919) 878-3923 

WASHINGTON Suite B 102 
Raleigh. NC 27609 EARL & BROWN CO. TEL: (206) 885-5064 

GODWIN & ASSOCIATES TEL: (704)549-8500 2447-A 152nd Ave. N.E. FAX: (206) 885-2262 
2812 Oak leigh Drive FAX: (704) 549-9792 Redmond,WA 98052 
Charlotte. NC 28213 WISCONSIN 

OHIO 
IRI TEL: (414) 259-0965 

BAILEY, J.N. & ASSOC. TEL: (513) 687-1325 631 Mayfair 

129 W. Main Street FAX: (513) 687-2930 Milwaukee. WI 53226 
New Lebanon.OH 45345 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

EUROPE 
AUSTRIA 

ABRAHAMCZIK + DEMEL 
GesmbH & Co. KG 
Eichenstrabe 58-6411 
A-1120 Vienna 

BELGIUM 

NEWTEC INTERNATIONAL 
Chaussee de louvain 186 
1940 Woluwe-St-Etlenne 
Leuvensesteenwet 185 
1940-Sint-Stevens-WoIuwe 

FINLAND 

INSTRUMENTARIUM 
ELEKTRONIIKKA 
P.O. Box 64,Vitikka 
SF-02631 Espoo 
Helsinki Finland 

FRANCE 

ASIAMOS 
Batlment EVOLIC 1 
155 Boulevard de Valmy 
92705 Colombes, France 

GERMANY (WEST) 

SILCOM ELEKTRONICS 
Neusser Str. 336-338 
0-4050 Muchengladbach 

Tel:(0222) 857661 
T1x: 0134273 
Fax: 833583 

Te/:(02) 7250900 
T1x: 25820 
Fax:(02) 7250813 

Tel:(358)0528432O 
T1x: 124426 
Fax:(358)0524986 

Tel: (1) 47601255 
T1x: 613890F 
Fax:(1)47601582 

Tel: (02161) 60752 
T1x: 852189 

MICRONETICS VERTRIEB8- Tel: (07159) 6019 
GESELLSCHAFT T1x: 724708 
ELEKTRONISCHER 
BAUELEMENTS and SYSTEME GmbH 
Weil der Stadter Strabe 45 
7253 Renningen 1 

ING. THEO HENSKES GmbH 
laatzener Str. 19 
Postfach 721226 
30000 Hannover 72 

ASTRONIC GmbH 
Winzerer Str. 47d 
8000 Munchen 40 

ITALY 

MOXEL S.P.A. 
20092 Cln/sello Balsamo (M!) 
Via C. Frova. 34 

DIS. EL S.R.L 
10148 Torino 
Via Ala eli Stura 71118 

Tel:(0511) 865075 
T1x: 923509 
Fax: 876004 

Tel:(089) 309031 
T1x: 521687 
Fax:(089)3006oo1 

Tel:(02) 61290521 
T1x: 352045 
FaX: (02) 6172582 

Tel: (220) 1522345 
T1x: 215118 

NETHERLANDS 

BV HANDELMIJ. MALCHUS 
Fokkerstratt 511-513 
Postbus 48 
NL-31 00 AA Schledam 

SPAIN 

SEMICONDUCTORES S.A. 
Ronda General Mitre, 240 
Barcelona-6 

SANTOS DEL VALLE, S.A. 
Galileo, 54, 56 
28015 Madrid 

SWEDEN 

NOR DISK ELEKTRONIK AB 
Huwdstagatan 1 Box 1409 
5-17127 Solna 

SWITZERLAND 

PANATEL AG 
Hardstrabe 72 
CH-5430 Wettlngen Zurich 

UNITED KINGDOM 

KORD DISTRIBUTION LTD. 
Watchmoor Road, Camberley 
Surrey GU153AQ 

Tel:(010) 3737n 
T1x: 21598 

Tel: (93) 2172340 
T1x: 9n87 SMCD E 
Fax: 2175698 

Tel:(91)4468141144 
T1x: 42615 LUSA E. 

Tel:(08)7349770 
T1x: 10547 
Fax:(08) 272204 

Tel:(056)275275 
T1x: 58068 
Fax: (056) 271924 

Tel: 0276 685741 
T1x: 859919 

KORDISG. 

BVTECH LTD. Tel: 0344 482211 
2 The Westem Centre T1x: 848215 
Westem Road 
Bracknell Berkshire RG121RW 

RAPID SILICON Tel: 0494 26271 
Sales hot line: 0494 442266 

Rapid House Denmark Street T1x: 837931 
High Wycombe Fax: 0494 21860 
Buckinghamshire HP 11 2 ER 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

ASIA 

HONG KONG 
AV. CONCEPT 
Hunghom Commercial Centre, 
Room 708, Tower A 7/F 
37-39, Ma Tau Wai Road 
Hunghom, Kowloon, Hong Kong 
Tel: 3-629325"'6, 3-347722"-'3 
Tlx: 52362 ADVCC HX 
Fax: 852-3-7234718 

PROTECH COMPONENT 
FLAT 3 10/F WING SHING IND. BLDG. 
26 NG FONG ST, SANP.OKONG 
KOWLOON, Hong Kong 
Tel: 3-255106 
Tlx: 38396 PTLD HX 
Fax: 852-3-7988459 

TRIATOMIC ENTERPRISES 
Room 2001 A Nan Fung Center 
264-298, Castle Peak Road 
Tusen Wan, New Territories. 
Tel: 0-41 21332 
Fax: 0-4120199 

MATSUDA ELECTRONICS 
6/F CHUNG PAK Commercial BLDG. 
2 Cho Yuen St. Yau Tong Bay 
Kowloon, Hong Kong 
Tel: 3-7276383 
Tlx: 42349 MAZDA HX 
Fax: 852-3-7989661 

JERS ELECTRONICS COMPANY 
14/F, Houtex Industrial BLDG. 
16 Hung To Road, Kwan Tong Kowloon 
Hong Kong 
Tel: 3-418311-8 
Tlx: 55450 JERSE HX 
Fax: 852-3-438712 

TAIWAN 
YOSUN INDUSTRIAL CORP. 
MIN SHENG Commercial BLDG. 
10F., No. 481, MIN-SHENG EAST RD., 
TAIPEI, TAIWAN, R.O.C. 
Tel: 501-0700 (10 LINES) 
Tlx: 26777 YOSUNIND 
Fax: (02) 503-1278 

KENTOP ELECTRONICS CO., LTD. 
5F-3, 21st CENTURY BLDG., 
NO. 207, TUN-HWA N. RD., TAIPEI 
Tel: (02) 716-1754, 716-1757 
Fax. (02) 717·3014 

JAPAN 
ADO ELECTRONIC INDUSTRIAL CO., LTD. 
7th FL., SASAGE BLDG. ~-6 SOTOKANDA 
2-CHOME CHIYODA-KU, TOKYO 101, JAPAN 
Tel: 03-257-1618 
Fax: 03-257-1579 

INTERCOMPO INC. 
IHI BLDG, 1-6-7, SHIBUYA, SHIBUYA-KU 
TOKYO 150 JAPAN 
Tel: 03-406-5612 
Fax: 04-409-4834 

CHEMI-CON INTERNATIONAL CORP. 
MITSUY A TORANOMON BLDG. 
22-14, TORANOMON 1 CHOME 
MINATO-KU TOKYO 105, JAPAN 
Tel: 03-508-2841 
Fax: 03-504-0566 

TOMEN ELECTRONICS CORP. 
1-1, USCHISAIWAI-CHO 2 CHOME 
CHIYODA-KU TOKYO, 100 
Tel: 03-506-3473 
Fax: 03-506-3497 

DIA SEMICON SYSTEMS INC. 
WACORE 641-37-8 SANGENJAYA 
SETAGAYA-KU TOKYO 154 JAPAN 
Tel: 03-487-0386 
Fax: 03-487-8088 

RIKEI CORP. 
NICHIMEN BLDG. 2-2-2 NAKANOSHIMA 
KITA-KU OSAKA 530 JAPAN 
Tel: 06-201-2081 
Fax: 06-222-1185 

SINGAPORE 
GEMINI ELECTRONICS PTE LTD. 
100, UPF-R CROSS STREET 
#09-08 OG BLDG. SINGAPORE 0105 
Tel: 65-5351777 
Tlx: RS 42819 
Fax: 65-5350348 

INDIA 
MURUGAPPA ELECTRONICS LTD. 
PARRRY HOUSE 3rd floor 43 Moore Street 
MADRAS 600 001 India 
Tel: 21019/31003 
Tlx: 041-8797 HIL IN. 

I 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

KOREA 

NAEWAE ELECTRIC CO., LTD. 
Room 403, 2200ng Sumin Bldg, 
# 1 6-1, Hangangro-2ka, Yongsanku, 
Seoul Korea. 
Tel: 701-73411'\15 
Fax: 717-7246 

SAMSUNG 
LIGHT-ELECTRONICS CO., LTD. 
1 49-Jang Sa Dong 
Jongroku, Seoul Korea 
Tel: 744-2110,269-6187/8 
Fax: 744-4803 

SEGYUNG ELECTRONICS 
182-2 Jang Sa Dong 
Jongroku, Seoul Korea 
Tel: 272-6811 "<6 
Fax: 273-6597 

NEW CASTLE 
SEMICONDUCTOR CO., LTD. 
123-1, Joo Kyo Dong 
Joongku, Seoul Korea 
Tel: 274-3220, 3458 

HANKOOK SEMICONDUCTOR 
1131-9 Kurodong, Kuroku, 
Seoul Korea 
Tel: 868-02771'\19 
Fax: 868-4604 
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HEAD OFFICE: 
9/1 OFL.. SAM SUNG MAIN BLDG. 
250, 2-KA, T AEPYUNG-RO, 
CHUNG-KU, SEOUL, KOREA 
C.I-.O. BOX 8233 

BUCHEON PLANT: 
82-3, DODANG-DONG, 
BUCHEON, KYUNGKI-DO, KOREA 
C.P.O. BOX 5779 SEOUL 100 

KIHEUNG PLANT: 
SAN #24 NONGSUH-RI, KIHEUNG-MYUN 
YONGIN-GUN, KYUNGKI-DO, KOREA" 
C.P.O. BOX 37 SUWON 

GUMI BRANCH: 
259, GONDAN-DONG, GUMI, 
KYUNGSANGBUK-DO, KOREA 

SAMSUNG SEMICONDUCTOR INC.: 
3725 NORTH FIRST STREET 
SANJOSE, CA 95134-1708, USA 

HONG KONG BRANCH: 
13FL. BANK OF AMERICA TOWER 
12 HARCOURT ROAD, HONG KONG 

TAIWAN OFFICE: 
RM 1102, I.T. BLDG, NO. 385 
TUN-HWA S, RD, TAIPEI, TAIWAN 

SAMSUNG JAPAN CO.: 
RM 3108, KASUMIGASEKI BLDG. 
2-5, 3-CHOME KASUMIGASEKI 
CHfYODA-KU, TOKYO, 100 JAPAN 

TELEX: KORSST K27970 
TEL: (SEOUL) 751-2114 
FAX: 753-0967 

TELEX: KORSEM K28·390 
TEL: (SEOUL) 741-0066, 662-0066 
FAX: 741-4273 

TELEX: KORSST K23813 
TEL: (SEOUL) 741-0620/7 
FAX: 741-0628 

TELEX: SSTGUMI K54371 
TEL: (GUMf) 2-2570 
FAX: (GUM!) 52-7942 

TEL: (408) 434-5400 
TELEX: 339544 
FAX: (408) 434-5650 

TEL: (5) 21-0307/9,21-0300,23-7764 
TELEX: 80303 SSTC HX 
FAX: (5) 84-50787 

TEL: (2) 777-1044/5 
FAX: (2) 777-3629 

TEL: (03) 581-1816/7585 
TELEX: J24244 
FAX: (03) 581-7088 

SAMSUNG SEMICONDUCTOR EUROPE GMBH: 
rv1ERGENTHA TER ALLEE 38-40 
6236 ESCHBORN, WIG. 

SAMSUNG (U.K.) LTD.: 
6 FL. VICTORIA HOUSE SOI,.JTHAMPTON 
ROW W.C. 1 LONDON. ENGLAND 

TEL: 0-6196-90090 
FAX: 0-6196-900989 
TLX: 4072678 'SSED 

TELEX: 297987 STARS LG 
TEL: 831-6951/5 
FAX: (01) 430-0096 
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