


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































iATC 29C53 
DIGITAL LOOP CONTROLLER 

• 4-Wlre Full Duplex Digital Transceiver • Exceeds 1 K Meter Range 

• CCITT 1.430 'IS" Interface Compatible • IATC Standard SLD Interface 

• ISDN Basic Rate 144K Bit Per Second • MCS Standard Microprocessor 

• D-Channel Processing Support Interface 

• Point-To-Point or Point-To-Multipoint • Peripheral Interface/Status Port 
Bus Configuration • Low Power, High Density CHMOS 

• Same Device Used at Both Ends of • Single + 5 Volt Supply 
Loop 

The Intel Advanced Telecommunication Component (iATC) 29C53 Digital Loop Controller (DLC) is a 4-wire 
transceiver/controller that is CCITI 1.430 compatible and can function at either loop end. This part has 
integrated those features which are pertinent to the transceiver function; yet it offers efficient interfacing to 
other system components such as combos, line card controllers and MCS microcontrollers through the SLD 
and microprocessor interface ports. It is primarily intended for use in Integrated Services Digital Networks 
(ISDN) as a basic rate digital data transceiver which transfers data at 144 Kbps as three separate channels­
two 64 Kbps digitized-voice/data channels (B-channels), and a 16 Kbps signaling/data channel (D-channel). 
The B- and D-channel routing along with D-channel processing (packetization) is programmable through either 
the microprocessor or SLD interface ports. The 29C53's loop interface uses a 100% pulse-width pseudo-ter­
nary inverted line code similar to Alternate Mark Inversion, which meets CCITI's "5" interface recommenda­
tions. It is capable of interfacing with up to eight 29C53s in a passive or extended bus configuration as well as 
point-to-point. 
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Symbol PinNa. Function 

Vee 8 POSITIVE SUPPLY: Input voltage is + 5V ± 5%. 

VSS 22 GROUND:OV 
CLK 23 MASTER CLOCK: The 3.84 MHz system clock input is the reference for the 

loop and the SLD interface. 
Res 7 RESET: (Active high input). A high level on this pin initializes most control 

registers and places most interface outputs in a high impedance state. 
Operation begins when the high level is removed. 

LX+, LX- 13,14 POLARIZED TRANSMIT LOOP INTERFACE PINS: These pins will directly 
drive the twisted pair line through a 2.5:1 line transformer. The transmitted line 
code is similar to alternate mark inversion. 

LR-, LR+ 15,16 RECEIVE LOOP INTERFACE PINS: The receiver is not sensitive to polarity. 
SLD 2 SUBSCRIBER LINE DATALINK: This pin transfers serial data between the 

29C53 and other SLD based components (e.g., 29C51 , 2952, 29C55, etc.). 
SCL 4 SUBSCRIBER CLOCK: 512 KHz signal may be either generated or received by 

the 29C53. This signal clocks the data on the SLD pin. 
SDIR 5 SUBSCRIBER DIRECTION: An 8 KHz signal may be either generated or 

received by the 29C53 to indicate SLD data direction and framing. A high level 
indicates and enables master to slave transfer; a low level indicates slave to 
master transfers. 

CS 3 CHIP SELECT: (Active low input). A low level on this pin enables the 29C53 
bus interface for the next bus cycle. The value is latched by the falling edge of 
ALE. 

RD 10 READ STROBE: (Active low input). When low, data is transferred from the 
selected register to the data pins AD (0-7). When no local microprocessor is 
connected, this pin should be tied to Vss. 

WR 9 WRITE STROBE: (Active low input). When WR changes from low to high, data 
on pins AD (0-7) is latched into the 29C53. When no local microprocessor is 
connected, this pin should be tied to Vss. 

AD (0-7) 19-21, ADDRESS/DATA PINS: This is a standard MCS microprocessor bus used to 
24-28 transfer address and data between the local microprocessor and the internal 

registers of the 29C53. When a local microprocessor is not used, these pins 
should be tied to Vss. 

ALE 6 ADDRESS LATCH ENABLE: Address is latched from AD(0-7) on falling edge 
of this signal. State of CS is also latched at this time. 

INT 1 INTERRUPT REQUEST: This is an open drain active low output. (See text for 
the interrupt conditions.) 

P1,P2 18, 17 PERIPHERAL INTERFACE INPUTS: These are standard CHMOS high 
impedance inputs that are sampled at a 4 KHz rate (once per "s" frame). The 
sampled data is stored in the LPS register (bits 5 and 6). If any peripheral input 
bits have changed value since the previous frame, an interrup!condition is 
indicated; only present status is available. 

P3 12 PERIPHERAL INTERFACE INPUT/OUTPUT PIN: When configured as an 
input, this pin has the same characteristics as P1 and P2. The sampled data is 
stored in the LPS register (bit 7). When programmed as an output, this pin 
outputs the data stored in the PEC register (bit 1). The pin is configured by bit 2 
of the PEC register. An alternate function of this pin and P4 is to indicate the 
status of the SLD interface. See the section on the SLD interface. 

P4 11 PERIPHERAL INTERFACE OUTPUT PIN: This pin outputs data stored in the 
PEC register (bit 0) or SLD status. 
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29C53 FUNCTIONAL DESCRIPTION 

The 29C53 Digital loop Controller is a multi-channel 
ISDN transceiver which provides a multiplicity of ad­
vanced communication functions and services. The 
29C53 allows the extension of digital voice and data 
directly to subscriber equipment over a 192 Kbps 
baseband 4-wire serial interface. The 29C53 is a 28-
pin device which, when used with the iATC 29C51, 
2952 and a microprocessor implements flexible 
point-to-point or point-to-multipoint CCITI 1.430 
compatible voice/data communications. It is primari­
ly intended for use in PBX's and ISDN terminal 
equipment. 

The 29C53 may be incorporated at either end of a 
subscriber loop interface (at the line card or digital 
telephone/terminal). As shown in Figure 2, the 
29C53 has four separate interfaces: a serial SlD 
iATC Telecom system interface; a parallel peripheral 
interface; a parallel microprocessor interface and a 
4-wire CCITI compatible S-interface (subscriber 
loop interface). 

THE BLOCK DIAGRAM 

Figure 2 represents a block diagram of the 29C53. 
Its three major blocks, 'the line interface unit, the 
D-channel processor and the SlD interface unit are 
interconnected by two buses. The parallel bus 
(P-bus) is used to transfer processed D-channel 
data and general status and control information 
while the serial bus (S-bus) is used to transfer 
B-channel data and unprocessed D-channel data 
between the line interface unit and the SlD interface 
unit. 

The SlD interface unit consists of shift registers and 
serial to parallel converters. Data from both the 
S-bus and the SlD interface is stored here in appro­
priate parallel registers before it is loaded into shift 
registers and passed on. All of the timing Circuitry for 
the SlD interface is located here. This block also 
contains a command processor which is responsible 
for contrOlling the functionality of the chip. 

The D-channel prQcessor has three major sections. 
An HDlC section performs some of the basic LAPD 
protocol functions such as zero insertion or deletion, 
flag recognition or insertion for frame delineation, 
abort flag recognition, idle state transmission, and 
end of packet frame check sequence for both data 
directions. The FIFO section consists of two 32-byte 
buffers, one for transmit and one for receive. The 
control and status section monitors the FIFO data 
levels and the HDlC section for progress. Interrupts 
or requests for service may be generated for condi­
tions such as a full or empty FIFO, loss of sync, 
frame check error, overflows and aborts. 

The line interface unit contains the line drivers and 
receivers for the S interface. Connection is made to 
the transmission lines through a 2.5:1 line transform­
er. Formatting, timing and synchronization are also 
provided here. The receiver includes filters, AGC cir­
cuitry, threshold detectors and a loop delay shift reg­
ister. The loop delay shift register maintains the 
proper internal frame relationship regardless of loop 
length (it allows extra propagation delay time for 
long loops or line repeaters). The received D-chan­
nel bits are logically looped back to create the 
E-channel bits in an NT application through the 
E-channel circuitry. 

The. microprocessor interface circuitry allows the 
29C53 to function as a peripheral to an MCS micro­
controller. The internal P-bus actually becomes an 
extension of the microcontroller's bus. All internal 
registers are directly accessible .. 

The spare bits processing block provides access to 
all the miscellaneous bits in the S frame except for 
the framing bits and the balance bits. When spare bit 
functions become defined, they can be easily moni­
tored and modified. 

The peripheral interface circuitry provides an auxilia­
ry port for contrOlling auxiliary peripherals such as 
power controllers, etc. 

SLDINTERFACE 

The SlD interface provides half-duplex 512 Kbps 
communication with other devices incorporating 
SlD interfaces (such as line card controllers and co­
dec/filters). Of the 256 Kbps in each direction, 128 
Kbps is dedicated to voice/data channels B1 and 
B2. The remaining bandwidth is used for the D-chan­
nel data and various control and status transfers de­
pending on the exact application. 

As shown in Figure 3, the SlD interface consists of 
three lines: the SlD bidirectional data line; the 
512 KHz SCl clock line; and the 8 KHz SDIR data 
directon line. SlD data is updated on the rising edge 
of SCl and is latched on its falling edge. The 125 pos 
SlD frame period consists of 32 bits transferred in 
master to slave direction followed by 32 bits in the 
slave to master direction. The 32 bits compose four 
8-bit bytes in the following order: B1 and B2 (voice 
or data bytes); C (control byte); and 5 (signaling or 
status byte). Unprocessed D-channel data may be 
transported over the S-byte in bits 0 and 1, or over 
the B2 byte. 

The 29C53 can be operated as an SlD master or 
slave. As an SlD master, it generates the SCl and 
SDIR signals. When SDIR is high, the SlD pin out­
puts data. As a slave, it receives SCl and SDIR sig-
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nals and SDIR enables the SLD output driver when it 
is low. The SLD bus is always active; no powered­
down or inactive mode is defined. 

In a network termination (NT) application (line card), 
whether a microprocessor is connected to the 
29C53 or not, the SLD control and signal bytes may 
be used for 29C53 configuration and D-channel 
transfers. The command bytes are interpreted and 
executed by the 29C53's command processor cir­
cuit. The command processor generates internal P­
bus cycles to carry out those commands. Internal 
prioritization resolves P-bus collisions between mi­
croprocessor-interface generated and command­
processor generated cycles. In case of collisions, 
the microprocessor interface has higher priority to 
minimize access time but both cycles will be com­
pleted. 

"S" TRANSCEIVER 

The 4-wire "S" transceiver circuit in the 29C53 con­
forms to CCID recommendation. 1.430. This trans­
ceiver provides the internal drivers for transformer 
coupling to standard telephone type twisted pair ca­
bles. 

The "S" transceiver line code is 100% Pseudo-Ter­
nary Inverted code which is similar to Alternate Mark 
Inversion, except that logical ones are transmitted 
as spaces, logical zeros as marks. A space has a 
nominal differential voltage of zero volts. Marks may 
be either positive or negative differential signals, 

SLD B1 B2 c 

SDIR J 
MASTER ~ SLAVE 

SCL 

B1 • 64KBPS DATA . B BIT BYTE 
B2· 64KBPS DATA • B BIT BYTE 
c· CONTROL/DATA • B BIT BYTE 
S· SIGNALING/DATA· B BIT BYTE 

ALL BYTES ARE MSB FIRST 

S 

nominaIlY.0.75 volts in amplitude.' Marks alternate 
polarity except when a "code violation" is created 
for establishing frame reference timing. 

The nominal bit rate is 192 Kbps. Figure 4 shows the 
frame structure. The 250 f.Ls frame transfers two oc­
tets of 81, 82 and four bits of D data. The E bits in 
the master to slave direction, echo received D-chan­
nel data. The "S" interface slave compares the re­
ceive E-channel . data to its transmitted D-channel 
data for D-channel contention as defined in CCID 
recommendation 1.440. If these bits do not agree, 
then the slave will abort .its transmission effort. The 
S, FA, and N bits are all accessible and programma­
ble. 

The activation protocol described in 1.430 is support­
ed by the 29C53. An inactive receiver can achieve 
bit synchronization to an incoming signal with ap­
proximately 30 mark-mark transitions. Info 2 or 3 
frame alignment is not officially recognized until re­
ception of 16 frames, to allow settling of the 29C53's 
adaptive receive data thresholds. The full activation 
sequence will complete in approximately 10 ms. 

The 29C53 is not sensitive to the polarity of the wire 
pair connected to LR + and LR -. Marks are always 
interpreted as zeros and framing relies on violations; 
not on absolute polarity. System configurations may 
dictate that care be taken in connecting the LX' out­
puts. In a multi-drop bus configuration all TE trans­
mitters must be connected with the same polarity so 
that positive mark to negative mark contention does 
not take place in the framing and D-channel bits. 

B1 B2 C S 

SLAVE ---- MASTER 

270097-4 

Figure 3. SLD Interface 
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• WASTER TO SLAVE (NT TO TE) 

F L ~-BI-B BITS -l E 0 A FA N I- B2-B BITS-j E 0 SII- BI-B BITS---/ E 0 S2I-B2-B BITS-l E 0 L 

:rw!~ IIIII H:H~ IIII EH~ IIII EHffiW 
• WASTER TO SLAVE (TE TO NT) 

f---I 
2 BIT OFFSET 

F L ~-BI-B BITS -I L 0 L FA L I- B2-B BITS-j L 0 L I- BI-B BITS---/ L 0 L I-B2-B BITS-l L 0 L 

:ruff tffi-RJ1fl [DlJill8JbW 8fl:fJ 
r ~B BIT WIOE FRAWE - 250 MICRO SECONDS ~ 

A· BIT USED FOR ACTIVATION 
B1, 2·64 K BPS DATA 
D· DCHANNEL BIT (16K BPS DATA) 
E • D CHANNEL ECHO BIT 
F· FRAME BIT 

FA' AUX. FRAME BIT 
L • DC BALANCING BIT 
N· BIT = FA 

270097-5 

Sl, 2· RESERVED FOR FUTURE STANDARDIZATION 

Figure 4. The S-Interface Frame Structure 

The 29C53, functioning as an "S" interface master 
in a multi-drop application, can interface with up to 
eight slave systems. In this multiplexing operatiQn a 
slave initiates a data transfer to the master, by re­
questing access and transferring the data in accord­
ance with the D-channelline access protocol (1.440). 
Figure 5 shows typical applications of the 29C53. 

The frame alignment timing diagram Figure 6(b) 
shows the relationship of the "S" interface data to 
the SLD data. Figure 6(a) shows the block diagram 
used for the timing diagram. The top timing diagram 
shows the transmitted "S" data stream from the net­
work terminator (master). The dotted lines depict up 
to 20 ,""S propagation delay to the "S" receiver at the 
terminal equipment (slave) end. The terminal equip­
ment's transmitted "S" interface frame is designed 
to have a fixed 2-bit frame alignment delay from that 
of its received frame. The adjustment for loop propa-· 
gation delay is accounted for in the network termina­
tor's receive circuitry (loop delay section of block 
diagram). The loop delay circuitry will compensate 
for up to 10 bit periods of round trip propagation 
delay which allows line repeaters to be placed in a 
loop that is several thousand meters long. 

MICROPROCESSOR INTERFACE 
This interface is deSigned to operate with standard 
Intel 8-bit microprocessors such as the MCS@-48, 
MCS-51, MCS-85 and iAPX-86 families. All of the 
29C53's internal registers are accessible and most 
are available by a single microprocessor cycle. ac­
cess. 
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TE 

RECEIVE 
'S' SLAVE - DATA PATH 

(8) 

TRANSMIT 
DATA PATH 

(A) 
'S'MASTER 

NT 

'u' INTERFACE 
1-------,,<------1 29C53 

4 WIRE"S" 

TRANSMIT 
DATA PATH 
(D) 

RECEIVE 
DATA PATH 

(E) 

TO c.o. 

270097-7 

Figure 6(a). Frame Alignment (Block Diagram) 

The maskable interrupt pin, on this port, is activated 
by the following interrupt status features: D·channel 
errors; loss of sync on "S" loop; change in spare 
bits or peripheral interface data; FIFO data transfer 
requests. 

Alternatively, the 29C53 can operate in the stand· 
alone mode in line card and NT applications. This 
mode is determined on a power-up condition or after 
a reset, provided all the microprocessor interface 
pins have been tied to VSS, except for the interrupt 
pin. 

PERIPHERAL INTERFACE 

The peripheral interface uses four pins to provide 
control to, and to accept status from, external devic­
es. Two pins are inputs, one is an output and one is 
configurable either as an input or an output. The 

SLD 81 82 c S , 

configurable pin defaults to the input mode on power 
up. 

The peripheral interface can also be used to indicate 
SLD status. Figure 7 shows the timing diagram of P3 
and P4. 81, 82 and D-channel data on the SLD pin 
can be selected or gated by using these signals. As 
noted on the P3 timing, the D·channel is imbedded 
in the last two bits (0, 1) of the signaling byte. 

INTERNAL CONTROL AND STATUS 
REGISTERS 

All of the 29C53's internal control and status regis­
ters may be accessed through the microprocessor 
interface or through the SLD interface. When a mi­
croprocessor accesses a register, the address and 
CS inputs are latched on the trailing edge of ALE. 

82 c S , 

SDIR J 
MASTER - SLAVE 

SLAVE - MASTER r 
,I~ _____ -~ , , 

, , 
P3 ______ --'f: 

270097-9 

NOTE: 
Status indicators are activated by the SST Bit in the PEG Register 

Figure 7. 29C53 SLD Status Indicators 
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Op Code Table 

OpCode Operation Argument 

- 000 Reserved For Status Poll (Call Verify) By Master -
001 Single Byte Transfer To Slave RegAdr 

010 Prepare Single Byte For Transfer To Master RegAdr 

011 Multiple-Byte o Data Transfer To Slave !If Bytes 

100 Multiple-Byte 0 Data Transfer To Master Max !If Bytes 

101 Multiple-Byte Configuration Transfer To Slave !If Bytes 

110 Multiple-Byte Status Transfer To Master !If Bytes 

111 Reserved For Status Poll (Call Verify) Tail & Idle -

In an SLO access, the 29C53 receives a control byte 
containing an operation code and an argument. The 
three most significant bits contain the operation 
code and the remaining five bits contain the argu­
ment. The operation code defines eight transfer 
types. 

7 

I 
OpCode 

SLD Control Byte 
BITS 

I 
][ Argument 

The 3~bit operation code in the control byte from the 
iine card controller should normally be 111, indicat­
ing the idle state. The transferring of data to and 
from the 29C53 is accomplished by indicating the 
type and the number of bytes to transfer in· a non­
idle control byte. When a polled response is request­
ed, the 29C53 responds to the poll operation code 
000. This can be used for the transfer of one or sev­
eral bytes of information. 

The register table below identifies the address of 
each 29C53 register. The status registers are read­
only registers while all control registers are read/ 
write registers. Because all the register addresses 
do not fit into the 5-bit address space, a register test 
mode has been included which permits reading the 
contents of control registers at addresses which nor­
mally are status registers. Where no register is as­
signed a location in the register test mode, the nor­
mal status register located at this address is read. 

The O-channel block transfers from the 29C53 to 
the line card controller preface the data bytes with. a 

byte header specifying the number of following bytes 
(less than or equal to the maximum specified) and 
the status of the packet they belong to. All trans­
ferred data bytes belong to the same packet; the 
transfers occur until the selected number of bytes 
are transferred or an EOP (end of packet) is detect-

, ed. The EOP may occur even when there are addi­
tional bytes in the FIFO. The header byte contains 
the byte count in the lowest five bits and the status 
in the upper three bits .. 

! 

Data transfers within the 29C53 cannot be made in 
both directions simultaneously. Multiple commands 
and data bytes may follow each other directly from 

, the line card controller to the 29C53 if the previous 
command has been fully executed. 

It is possible to fully configure the 29C53 over the 
SLO interface, as is done with analog per-line com­
ponents. Provisions are also made to perform this 
transfer at a 2 byte-per frame rate using both the C 
and S bytes of the SLO. The first control byte of a 
configuration transfer to the 29C53 specifies the 
type of operation to be performed and :he n!Jmber of 
data bytes to follow. The system interface command 
unit loads the internal registers with the information 
as it is received. When the specified number of data 
bytes have been transferred, the 29C53 !lssumes 
the next input is a control byte. 

Ttie order of the bytes in a configuration or status 
block transfer is determined by the addresses of the 
internal registers. A multiple-byte transfer, beginning 
with register OOH, transfers the data to or from that 
register and increments the address counter. 
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Table 1 29C53 Registers 

Address Acc.as Symbol Name 

00000 RD IXS Interrupt Status 

00000 WR(Rn IMR Interrupt Mask 

00001 RD DPS D-Channel Processor Status 

00001 WR (RT) DPC D-Channel Processor Control 

00010 RD LPS Loop and Peripheral Interface Status 

00010 WR (RT) LCR Loop Interface Control 

00011 RDWR PEC Peripherl!!llnterface and E-Channel Control 

00100 RD RFN Receive FIFO Status - " of Bytes Used 

00100 WR(Rn SCR SLD Interface Control 

00101 RD XFN Transmit FIFO Status - /I of Free Bytes 

00101 WR(Rn SOC SLD Data Transfer Configuration 

00110 RD SBR Spare Bits Receive Status 

00110 WR(RT) SBX Spare Bits Transmit 

00111 RDWR LLB Loop Interface Loopback Control 

01000 RD RFO Receive FIFO Output 

01001 WR XFI Transmit FIFO Input 

01010 RDWR GCR General Command Register 

01011 RDWR DPR D-Channel Priority Counter 

01100 ROW RFIL Receive FIFO Interrupt Level 

01101 RDWR XFIL Tr~nsmit FIFO Interrupt Level 

01110 RD PLENH Packet Length High Byte 

01110 WR(RT) DUTH D-Channel Byte Counter Underflow 
and Overflow Threshold 

01111 RD PLENL Packet Length Low Byte 

01111 WR(Rn DOTH D-Channel Byte Counter Overflow Threshold 

10000 RDWR AFD Auxiliary Frame/Multiframe Division 

10001 RDWR PSR Position Selection 

10010 RD RSR Receive Service Request 

10011 RD XSR Transmit Service Request 

11000 RDWR B1LS B1 Data in Loop to SLD Direction 

11001 RDWR B2LS B2 Data in Loop to SLD Direction 

11010 RDWR CR Control Byte from SLD 

11011 RDWR SR Signaling Byte from SLD 

11100 RDWR B1SL B1 Data in SLD to Loop Direction 

11101 RDWR B2SL B2 Data in SLD to Loop Direction 

11110 RDWR CX Control Byte to SLD 

11111 RDWR SX Signaling Byte to SLD 

14-233 



IATC29C53 

ABSOLUTE MAXIMUM RATINGS 

Temperature Under Bias ......... -1 O·C to + 80·C 
Storage Temperature .....•.•.. - 65·C to + 150~C 
Voltage on any Pin .... Vss - 0.5V to Vee to + 0.5V 
Maximum Vo.ltage on Vee 

with Respect to Vss ..................... + 7V 
Total Power Dissipation .................. 500 mW 

'Notice: Stresses above those listed under ':4bso­
lute Maximum Ratings" may cause permanent dam­
age to the device. This is a stress rating only and 
functional operation of the device at these or any 
other conditions above those indicated in the opera­
tional sections of this specification is not implied. Ex­
posure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

NOTICE: Specifications contained within .the 
following tables are subject to change. 

D.C. 'CHARACTERISTICS vee = +5V ±5%;Vss = OV;TA = 0·Ct070·C; , 
Typical Values are at T A = 25·C and Nominal Power Supply Values 

DIGITAL INTERFACES 

Symbol Parameter Min Typ ,Max Units Test 
Conditions 

I,L Input Leakage Current ±10 ,."A Vss s: Y,N s: Vee 
(Excluding LR+, LR-) 

V,L Input Low Voltage -0.5 0.8 V 

V,H Input High Voltage 2.0 Vee + 0.5 V 

VOL Output Low Voltage 0.45 V IOL = +2.0mA 

VOH1 Output High Voltage 2.4 V IOH = -400,."A 

VOH2 Output High Voltage 0.9 Vee V IOH = -40~A 

POWER SUPPLY CURRENT (Averaged over 1 ms) 

Symbol Parameter Min Typ Max Units Comments 

lee(P) Power Down (Standby) 4 mA SLD and CLK Active 

lee (I) Idle Operating Current 8 mA Receiver, SLD, OSC 
Active 

lee(N) Normal Operating Current 20 mA Everything is Active, 
(Excluding (Current 
for Output Loads) 

A.C. Characteristics vee =,5V ± 5%; Vss = OV; T A = O·C - 70·C; CLK = 3.84 MHz' 

RECEIVER 

Symbol .. Parameter Min Typ. Max Units Comments 

VRD Received Differential Mark Voltage 200 3000 mV 

Z,R LR+, LR- Input Impedance 60 kO Each Pin 

C'R LR + , LR- InputCapacitance 30 pF Each Pin 
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TRANSMITTER 
Symbol Parameter Min Typ Max Units Comments 
Vxo Transmit Differential Mark Voltage 1780 1980 mV 200 0. < RL < 2.5 ko. 

Zox LX + , LX - Output Impedance 60 ko. Each Pin 

Cox Output Capacitance 30 pF Each Pin 

RL Resistive Load Between LX + , LX- 200 0. 

CL Capacitive Load Between LX + , LX- 1500 pF 

tLO Load Time Constant 0.5 /Ls RL = 3000., CL = 1500 pF 

tMR Transmit Mark Rise Time 400 ns Note 1 

to Damping Time Constant 1.5 /Ls 

IXL Source, Sink Current Limit 18 mA 

VXL Voltage Limiting 125 % Nominal Mark Voltage 

TIMING 
Symbol Parameter Min Typ Max Units Comments 
J Timing EXtraction Jitter ("5" Slave Mode) -5 +5 % 1.4308.2.2 

PO Total Phase Deviation LX with Respect to LR -7 +15 % 1.4308.2.3 

NOTE: 
1. Risetime is measured as 10% to 90% for space mark transitions and 90% to 0% and 0% to 90% for mark-to-mark 
transitions with respect to final value. 
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Figure 8. SLD Interface Timing (29C53 As Master) 

SLD INTERFACE TIMING (29C53 as Master) 

, Symbol Parameter Min Max Units 

TKC CLK to SCL Delay 150 ns 

TKS CLK to SDIR Delay 150 ns 

TKDE CLK to SLD Driver Enabled 0 ns 

TKDV CLK to SLD Data Valid 150 ns 

TKDH SLD Data Hold After Clock Edge 0 

TKDD CLK to SLD FLoat 150 ns 

TOVS SLD Data Input Setup Time to SCL 50 ns 

TSDV SLD Data Hold Time After SCL 80 ns 

TSSH SLD Status Hold After SCL 80 ns 

TSSS SLD Status Setup Before SCL 80 ns 

NOTES: 
1. 29C53 samples SlD input data on SCl falling edge. 
2. 29C53 changes SlD output data on SCl rising edge. 
3. 29C53 $lD out is enabled one ClK cycle after the SDIR rising edge and disabled one ClK cycle before the SDIR falling 
edge (as master only). 
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P3.P4 ____ _+' "+-___ _ 

SCL 

SDIR __ +-___ " 
TKDV_ 

TKDH_ 

iATC29C53 
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TSDV - 1-

TOVS -I -I -I - TSLDE 

SLD1N .- ------ -- ------<!!:)' / / ~ ~ ---- ------ ----. 
270097-'10 

Figure 9. SLD Interface Timing (29C53 as Slave) 

SLD INTERFACE TIMING (29C530 as Slave) 
Symbol Parameter Min Max Units 
TCHDF SCL High to Data Out Float 50 ns 
TSHDF SDIR High to Data Out Float 50 ns 
TKDH Output Data Hold After SCL Edge 0 
TKDV Output Data Valid After SCL Edge 100 ns 
TDVS SLD Input Data Setup Time 50 ns 
TSDV SLD Input Data Hold Time 80 ns 
TCHDE Enable SLD Output After SCL 0 ns 
TSLDE Enable SLD Output AfterSDIR 0 'ns 
TSSH SLD Status Hold After SCL 80 ns 
TSSS SLD Status Setup Before SCL 80 ns 

NOTES: 
1. 29C53 samples SlD input data on SCl falling edge. 
2. 29C53 changes SlD output data on SCl rising edge. 

14-237 



inter iATC29C53 

ALE ----.-
RD 
----------~~------------------~~ • TCI • 

TAL-~- -TRR-
-- -TLA _TRDSTDr 

---~--.--~ {-BUS,CS ----------- ADDR ___ DATA _____ ~--- _ DATA ---0 

WR /r----+I ...... t-"",: ~r "" I 
---..I LTWI ' 

270097-12 

Figure 10. Microprocessor Bus Timing 

MICROPROCESSOR BUS TIMING 

Symbol Parameter Min Max Unit, 

TAL Address Setup Before ALE Trailing Edge 40 ns 
TLA Address Hold After ALE Trailing Edge 20 ns 

TWIN Write. Control Signal Width 100 ns 
TOW Data Setup Before WR Trailing Edge 40 ns 
TWO Data Hold After WR Trailing Edge 20 ns 
TAA ALE Pulse Width 60 ns 
TWI • Active C5 Cycle Disallowed After WR 2 x 1/CLK 
TRR Read Control Signal Width 100 ns 
TRD Access Time from RD Leading Edge 80 ns 
TAD Access Time from ALE Trailing Edge 260 ns 
TDF Float Delay After RD Trailing Edge 40 ns 
TCI Active C5 Cycle Time for FIFO Access 3 x 1/CLK 

NOTE: 
1. • Allow 2 extra clock cycles. for GCR commands to execute. 
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OTHER AVAILABLE TELECOM LITERATURE 

Title 

2952 Reference Manual 

iATC 2952 Line Card 
Controller Reference Card 

RR-24 - 2910/2911 PCM Codec 
and 2912 PCM Filter 

AR-146 - A Second Generation 
Low Power NMOS' 
Capacitor Channel Filter 

AR-158 - A Precision Low-Power PCM 
Channel Filter With W/A 
Chip Power 

AR-241 - Session Ill: Linear 
Circuit Techniques 
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ALABAMA 

Intel Corp 
5015 Bradlord Drive 

. SUite 2 
Hunlsville 35805 
Tel: (205) 830-4010 

ARIZONA 

Intel Corp 
t1225 N, 28th Drive 
Suito 2140 
Phoenix 85029 
Tel' (602) 869-4980 

Inlel Corp 
1161 N. EI Dorado Place 
Suite 301 
Tucson 85715 
Tel: (602) 299·6815 

CALIFORNIA 

Intel Corp 
21515 Vanowen 'Street 
Suite lt6 
Canoga Park 91303 
Tel: (8t8) 704·8500 

Intel Corp 
§~~~ ~i8lmperial Highway 

EI Segundo 90245 
Tel: (213) 640·6040 

Intel Corp 
1510 Arden Way, Suile 101 
Sacramento 95815 
Tel: (916) 920·8096 

Intel Corp 
4350 Executive Drive 
Suile lOS 
San Diego 92121 
(619) 452·5880 

Intet Corp,' 
2000 Easl 4th Streel 
Suile 100 
Santa Ana 92705 
Tel: (714) 835·9642 
TWX: 910·595·1114 

Intel Corp,' 

11150 Vi~~or~~~~3 Way 
Tel: (415) 968·8086 
TWX: 910·339·9279 
910-338-0255 

COLORADO 

Intel Corp 
3300 Mllchell Lane, SUite 210 
Boulder 80301 
Tel: (303) 442·8088 

Intel Corp 
4445 Northpark Drive 
Sulle 100 
Colorado Spflngs 80907 
Tel: (303) 594·6622 

Intel Corp." 
650 S, Cherry Street 
Suite 91t> 
Oenver 80222 
Tel: (303) 321·8086 
TWX: 910·931-2289 

CONNECTICUT 

Inlel Corp 
26 Mill Plain Road 
Oanbury 06810 
Tet: (203) 748-3130 
TWX: 710·456·1199 

fMC Corp 
222 Summer Street 
Siamford 06901 
Tel: (203) 3n2934 

FLORIDA 

Inlel Corp 
242 N, Westmonte Drive 
Suile 105 

~~II~m$61~) ~~r~~~~Bl2714 
Intel Corp 
6363 NW, 6th Way. Suite 100 
Ft. Lauderdale 33309 
Tel: (305) 771·0600 
lWX: 510·956·9407 

DOMESTIC SALES OFFICES 

FLORIDA (Conl'd) 

Intel Corp 
11300 4th Street North 
Suile 170 
SI. Petersburg 33702 
Tel: (813) 577-2413 

GEORGIA 

Inlel Corp 
3280 Pointe Parkway 
Suite 200 
Norcross 30092 
Tel: (404) 449·0541 

ILLINOIS 

Intel Corp." 
300 N. Martinljale Road, SUile 400 
Schaumburg 60172 
Tel: (312) 310·8031 

INDIANA 

Inlel Corp. 
8777 Purdue Road 
Suile 125 
Indianapolis 46268 
Tel, (3171 875·0623 

IOWA 

Intel Corp 

fJ'3tn~t~e~~d~e~~InBrive N,E 
Cedar Rapids 52402 
Tel: (319) 393·5510 

KANSAS 

Intel Corp 
8400 W, 110th Street 
SUlle 170 
Overland Park 66210 
Tel. (913) 345·2727 

LOUISIANA 

~ne~ys15014) O~~I~~16~~slems Corp 

MARYLANO 

Intel Corp' 
7321 Parkway Drive South 
SUite C 
Hanover 21076 
Tel: (301) 796·7500 
TWX: 710·862·1944 

Intel Corp 
7833 Walker Drive 
Greenbelt 20770 
Tel. (301) 441·1020 

MASSACHUSETTS 

Intel Corp,' 
Westford Corp, Center 
3 Carlisle Road 
Wes!lord 01886 
Tel: (617) 692·3222 
TWX: 710·343·6333 

MICHIGAN 

Inlel Corp 
7071 Orchard take Road 
SUite 100 
Wesl Bloomfield 48033 
Tel: (313) 851·8096 

MINNESOTA 

Intel Corp 
3500 W, 80th Sireet 
SUite 360 
Bloomington 55431 
Tel: (612) 835·6722 
TWX: 910·576·2867 

MISSOURI 

Inlel Corp 
4203 Earth City Expressway 
SUite 131 
Earth City 63045 
Tel: (314) 291·1990 

NEW JERSEY 

Inlel Corp.' 
Parkway 109 Office Cenler 
328 Newman Springs Road 
Red Bank 07701 
Tel: (201) 747·2233 

NEW JERSEY (Cant'd) 

Inlel Curp 
75 Livingston Avenue 
First Floor 
Roseland 07068 
Tel: (201) 740'·0111 

NEW MEXICO 

Intel Corp 
8500 Menual Boulevard N ,E 
Suite B 295 
Albuquerque 87112 
Tel: (505) 292·8086 

NEW YORK 

Inlel Corp,· 
300 Vanderbilt Motor Parkway 
Hauppauge 11788 
Tel: (516) 231·3300 
TWX: 510·227·6236 

Intel Corp 
SUlle 2B Hollowbrook Park 
15 Myers Corners Road 
Wappinger Falls 12590 
Tel (914) 297·6161 
TWX: 510·248·0060 

Intel Corp,' 
211 White Spruce Boulevard 
Rochester 14623 
Tel: (716) 424·1050 
TWX: 510·253·7391 

NORTH CAROLINA 

Intel Corp 
5700 Executive Center Olive 
SUite 213 
Charlolle 28212 
Tel: (704) 568·8966 

Inlel Corp 
2700 Wycliff Road 
SUite 102 
Raleigh 27607 
Tel' (919) 781·8022 

OHIO 

Inle~ Corp," 
6500 Poe Avenue 
Dayton 45414 
Tel: (513) 890·5350 
TWX: 810-450·2528 

Inlel Corp." 

~~8§~lnc?~~~~~~d B~~~~~'ar~o 300 
Cleveland 44122 
Tet: (216) 464·2736 
TWX: 810·427-9298 

OKLAHOMA 

Intel Corp 
6801 N, Broadway 
Suite 115 
Oklahoma City 73116 
Tel: (405) 848·8086 

OREGON 

Inlel Corp 
10700 S W, Beaverton 
Hillsdale Highway 
Suile 22 
Beaverlon 97005 
Tel: (503) 641-8086 
TWX_ 910-467·8741 

PENNSYLVANIA 

Intel Corp 
1513 Cedar Clln DfI~e 
Camphlll 17011 
Tel: (717) 737·5035 

Intel Corp,' 
455 Pennsylvania Avenue 
Fori Washington 19034 
Tel: (215) 641·1000 
TWX: 510·661·2077 

Inlel Corp,' 
400 Penn Cenler Boulevard 
Suile 610 
Pittsburgh 15235 
Tel: (412) 823·4970 

Q,E.D. Electronics 
139 Terwood Road 
Box T 
Willow Grove 19090 
Tel: (215) 657·5600 

PUERTO RICO 

Intel Microprocessor Corp. 
South Indllstrial Park 
Las Pledras 00671 
Tel: (809) 733·3030 

TEXAS 

Intel Corp 
313 E Anderson Lane 
SUIte 314 
Auslln 78752 
Tel: (512) 454·3628 

Intel Corp." 
12300 Ford Road 
Suile 380 
Dallas 75234 
Tel: (214) 241·8087 
TWX: 910·860·5617 

Inlel Corp' 
7322 s.w. Freeway 
SUite 1490 
Houston 77074 

i~:x: (7J~6.8~~~2~~~6 
Industrial Dlg,tal Systems Corp 
5925 Sovereign 
SUile 101 
Houston 77036 
Tel' (713)988-9421 

UTAH 

Intel Corp 
5201 Green Sireet 
SUite 290 
Murray 84123 
Tel: (801) 263·8051 

VIRGINIA 

Inlel Corp. 
1603 Santa, Rosa Road 
Suile 109 
Richmond 23288 
Tel. (804) 282·5668 

WASHINGTON 

Intel Corp 
110 110lh Avenue N_E 
SUite 510 
Bellevue 98004 
Tel: (206) 453-8086 
TWX, 910·443-3002 

,Inlel Corp 
408 N. Mullan Road 
Suite 102 
Spokane 99206 
Tel. (509) 928·8086 

WISCONSIN 

Intel Corp 
450 N. Sunnyslope Road 
Suite 130 
Chancellory Park t 
Brookfield 53005 
Tel: (414) 784·8087 

CANADA 
BRITISH COLUMBIA 

Intel Semiconduclor of Canada ltd 
301·2245 W. Broadway 
Vancouver V6K 2E4 
Tel' (604) 738·6522 

ONTARIO 

Inlel Semicondllctor 01 Canada ltd 
2650 Queensview Drive 
Sllile 250 
Ollawa K2B 8H6 
Tel: (613) 829·9714 
TELEX' 053·4115 

Intel Semlconduclor of Canada, Lid 
190 Altwell Olive 
Suile 500 
Rexdale M9W 6H8 
Tel, (416) 675·2105 
TELEX: 06983574 

QUEBEC 

Inlel Semiconduclor 01 Canada. Ltd 
620 SI. Jean Blvd 
POinte Claire H9R 3K3 
Tel: (514) 694·9130 
TWX, 514·694-9134 
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ALABAMA 

Arrow ElectrontCS, Inc. 
lOIS Henderson Road 
Huntsville 35805 
Tel: (205) 837·6955 

tHamlllon/Avnel Electronics 
4812 Commercial Drive N.W. 
Hunlsville 35B05 
Tel: (205) 837·7210 
TWX: 810-126-2162 

tPioneer/TechnologlBS Group Inc. 

~~~rsv~~1\13~~~5 Square 
Tel: (205) B37·9300 
TWX: 810-726-2197 

ARIZONA 

!~~m~~n~~d~s~n E~~~~niCS 
Tempe 85281 
Tel: (602) 231-5100 
TWX: 910-950-0077 

Kierullf Electronics 
4134 E. Wood Street 
Phoenix 85040 
Tet: (602) 437·0750 
TWX: 910-951-1550 

Wyle Distribution Group 
17855 N. Black. Canyon Highway 
Phoenix 85023 
Tel: (602) 866-2888 

CAUFORNIA 
Arrow Electronics, Inc. 
19748 DearbOl'n Street 
Chatsworth 91311 
TeJ. (818) 701-7500 
TWX: 910-493·2086 

Arrow Electronics 
9511 Ridgehaven Court 
San Diego 92123 
Tel: (619) 565·4800 
TlX: 888064 

tArrow Electronics, Inc. 
521 Weddell Dnve 
Sunnyvale 94086 
Tel: (408) 745-6600 
TWX: 910·339·9371 

Arrow Electronics, Inc. 
2961 Dow Avenue 
Tustin 92680 

t~:X:(7Jt~5~~~2~~~2 
tAvnet Electronics 
350 McCormick Avenue 
Costa Mesa 92626 
Tel: (714) 754-6051 
TWX: 910-595·1928 

Hamilton/Avnel Etectroni~' 
1175 Bordeaux Drive 
Sunnyvale 94086 

~X:(4~~3~~9~~go 
tHamillon/A:,net Electronics 

tHamillon/Avnel Electronics 
20501 Plummer Street 
Chatsworth 913tt 
Tel: (818) 700·6271 
TWX: 910-494-2207 

tHamillon/Avnel Electronics 
4103 Norlhgate Boulevard 
Sacramento 95834 
Tel: (916) 920·3150 

Hamil10n/Avnel Electronics 
3002 G Street 
Ontario 91311 
Tel: (714) 989·9411 

Hamitlon/Avnet Electroni~ 
19515 So. Vermont Avenue 
Torranco 90502 
Tel: (213) 615·3909 
TWX: 910·349·6263 

Hamilton Electro Sales 
9650 De Soto Avenue 
Chatsworth 91311 
Tel: (818) 700·6500 

TWX: 910·340·6364 

Hamilton Electro Sales 
1361 B West 190th Street 
Gardena 90248 
Tel: (213) 558·2131 

DOMESTIC DISTRIBUTORS 

CALIFORNIA (Cant'd) 

TWX: 910·595·2638 

Klerulft Electronics 
10824 Hopo Street 
Cypress 90430 
Tol: (114) 220·6300 

Kierulfl Electronics, Inc. 
1180 Murphy Avenue 
San Jose 95131 
Tel: (408) 947·3471 
TWX: 910·379·6430 

Kiorulft Electronics, Inc. 
14101 Franklin Avenue 
Tustin 92680 
Tel: (114) 731·5711 
TWX: 910-595·2599 

tKierul1t Electronics, Inc. 
5650 Jillson Street 
Commerce 90040 
Tet: (213) 725·0325 
TWX: 910·580·3666 

~J~o Dt~~~~°"st~~~up 
Calabasas 91302 
Tel: (818) 880·9000 
TWX: 818·372·0232 

tWyle Distribution Group 
17872 Cowan Avenue 
Irvine 92714 
Tel: (714) 843·9953 
TWX: 910·595·1572 

rrr~~e s~~trig~~f:r g~~~ 
Rancho Cordova 95670 
Tel' (916) 638·5282 

~~2!e g~~~~t~~~ %'r~ 
~:r (~~~~o 5~~~~;71 
TWX: 910·335·1590 

tWyle Oislrlbullon Group 
3000 Bowers Avenue 
Santa Clara 95051 
Tel: (408) 727·2500 
TWX: 910·338·0296 

Wyle Mihlary 
17810 Teller Avenue 
Irvine 92750 
Tel: (714) 851·9958 
TWX: 310·371·9127 

Wyle Systems 
7382 Lampson Avenue 
Garden Grove 92641 
Tel: (714) 851·9953 
TWX: 910·595·2642 

COLORADO 
Arrow EleCtrOniCs, Inc. 
1390 5. Potomac Street 
Suite 136 
Aurora 80012 
Tel: (303) 696·1111 

tWyle Distribution Group 
451 E. 1241h Avenue 
Thornlol1 80241 
Tel: (303) 457·9953 
TWX: 910·936·0770 

Avnel Electroni~ 
rcltard Road 

80111 
740·1017 

TWX: 910·935·0787 

CONNECTICUT 

tArrow Electronics, Inc. , 

~~~I::~Ar~3~st7il:lct~~r~s 
Commerce Drive 
Danbury 06810 

~~:(2?,3J.4~~~9~~~0 
tPioneer Northeast Electronics 
112 Main Street 
Norwalk 06851 

~~:(2?m.4~~:31~~5 

tArrow Electronics, lne. 
1001 N.W. 62nd Street 
SUite 108 
Flo Lauderdale 33309 
Tel: (305) 776·7790 
TWX: 510·955·9456 

tArrow Eleclromcs. Inc. 
60 Woodlake Drive W., Bldg. B 
Palm Bay 32905 
Tel: (305) 725-1480 
TWX: 610·959-6337 

tHamilJon/Avnet Electronics 
6801 N.W. 15th Way 
Ft. lauderdale 33309 
Tel: (305) 971·2900 
TWX: 510·956·3097 

tPloneer Eleclronics 
221 N. Lake Boulevard 
Suile .4t2 
Alta Monte Springs 32701 
Tel: (305) 834·9090 
TWX: 810·853·0284 

GEORGIA 
tArrow Electronics, Inc 
3155 Northwoods Parkway. Suite A 
Norcross 30071 
Tel: (404) 449·8252 
TWX: 810-766-0439 

Hamilton/Avnet Electronics 
5825 D. Peachlree Corners 
Norcross 30092 
Tel: (404) 447·7500 
TWX: 810-766·0432 

Pioneer Electronics 
58358 Peachlree Corners E 
Norcross 30092 
Norcross 30092 
Tel: (404) 448·1711 
TWX: 810·766·4515 

ILLINOIS 

tArrow Electronics, Inc. 
. Sireel 

tHamillon/Avnet Electronics 
1130 Thorndale Avenue 
Bensenville 60106 
Tel: (312) 860·7780 
TWX: 910·227·0060 

INDIANA. 

Hamilton/Avnel Electronics 
485 Gradle Drive 
Carmel 46032 
Tel: (317) 844·9333 
TWX: 810·260·3966 

tPloneer Electronics 
6408 C8stleplace Drive 
Indianapolis 46250 
Tel: (317) 849·7300 
TWX: 810·260·1794 

KANSAS 

tHamlllon/Avnet Electronics 
9219 QUlVera Road 
Overland Park 6621!J 

~:x:(9J~6.7~~~O~~~0 
KENTUCKY 

Hamlllon/Avntlt Electronics 
1051 D Newlor. Park 
LeXIngton 40511 

MARYLAND 

Arrow Electronics, Inc. 
8300 Gultord Road tlH 
Rivers Center 
Columbia 21046 
Tel: (301) 995·0003 
TWX: 710·236·9005 

tHamilton/Avnel Electronics 
6822 Oak Hall Lane 
Columbia 21045 
Tel: (301) 995·3500 
TWX: 710·862·1861 

f~o~;a 1~~~~t~IOg~riv~orporahon 
Gaithersburg 20877 
Tel: (301) 948·4350 
TWX: 710·828·9702 

IfASSACHUSEnI 

tArrow Electronics. Inc. 
I Arrow Drive 
Woburn 01801 

t~:x: (6ii6.3~~~6~'lg 
tHamillon/Avnel Electronics 
IOD Centennial Drive 

~:r~~r7) °19362~3701 
twX: 710·393·0382 

Pioneer Northeast Electronics 
44 Hanwell Avenue 
Lexington 02173 

:reJx:(6~i6.3~~~6'lIOf 
MICHIGAN 

Arrow Electronics, Inc. 
755 Pltoenix Drive 
Ann Arbor 48104 

~:(3J~6'2~~I.tglg 

tPioneer Electronics 
13485 Stamford 
livonia 48150 
Tel: (313) 525·1800 
twX: 810·242·3271 

MINNESOTA 

tPioneer Electronics 
10203 Bren Road East 
Minnetonka 55343 
Tel: (612) 935·5444 
TWX: 910·576·2738 

MISSOURI 

tArrow Electronics, Inc. 
2380 Schuetz 
Sl. Louis 63141 
Tel: (314) 567·6888 
TWX: 910·764·0882 

tMlcrocomputer System Technical Demonstrator Centers 
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MISSOURI (COnl'd) 

tHamilton/Avnel Eleclronics 
13743 Shoreline Court 

f:rn (3~~~ fg~~~oo 
TWX: 910-762-0684 

NEW HAMPSHIRE 

tArrow Electronics, ,Inc. 
a Perlmeler Road 
Manchester 03103 
Tel: (603) 668-6968 
TWX: 710·220-1684 

Hamilton/Avnet ElectronICS 
444 E. Industrial Drive 
Manchester 03104 
Tel: (603) 624·9400 

NEW' JERSEY 

tArrow Electronics, Inc. 
6000 Uncoln East 
Marlton 08053 
Tel: (609) 596-8000 
TWX: 710-897-0829 

tArrow Eleclronics, Inc. 
2 Industrial Road 
Fairfield 07006 
Tel: (201, 575-5300 
TWX: 710·998·2206 

tHamillon/Avnel Electronics 
1 Keystone Avenue 
Bldg. 36 

~~1~(60~:" 4~~~~1O 
TWX: 710-940-0262 

tHamiiton/Avnel Electronics 
10 InduSlriaJ 
Falrileld 07006 
Tel: (201) 575-3390 
TWX: 710-734-4388 

tPioneer Northeast Electronics 
45 Route 46 
Pinebtook 07058 
Tel: (201) 575·3510 
TWX: 710-734-4382 

l~r A~~~:~~ ~Ies 
Fairfield 01006 
Tel: (201) 227-5552 

NEW MEXICO 

Alliance 8ectronics Inc. 
11030 Cochiti S.Eo 
Albuquerque 87123 
Tel: (505) 292-3360 
TWX: 910-989-1151 

Hamiiton'/Avnet Electronics 
2524 Baylor Drive SE 
Albuquerque 87106 
Tel: (50S) 765-1500 
TWX: 910-989-0614 

NEW YORK 

tArrow Electronics. Inc. 
25 Hub Drive 
Melville 11747 
Tel: (St6) 694-6800 
TWX: 510·224-6126 

Arrow Electronics, Inc. 
7705 MaHage Drive 
liverpool 13088 
Tel: (315) 652-1000 
TWX; 710·545-0230 

Arrow Electronics, Inc. 
20 Oser Avenue 
Hauppauge 11788 
Tel: (516) 231-1000 
TWX: 510·227-6623 

Townline Road 

Hamllton/Avnet Electronics 
333 Metro Park 
Rochester 14623 

~:(7J~~2~~~5~j3g 
Hamiiton/Mnel Electronics 
103 Twin Oaks Drive 
Syracuse 13206 
Tel: (315) 437-2641 
iWX: 710-541·1560 

tHamiltoo/Avnet Electronics 
933 Motor Parkway 

~~~pr5~~e 21r:00 
TWX: .510-224-6166 

DOMESTIC DISTRIBUTORS 

NEW YORK (Cont'cf) 

~~T~a~6~~e~~rksa~r~ve 
P.O. Box 271 
Por1 Washinglon 11050 
Tel: (516) 621-6200 
TWX: 510-223-0846 

tPioneer Northeast Electronics 

~~al Vf~~~o Parkway East 

Tel: (607) 748·8211 
TWX: 510-252-0893 

tPioneer Norlheast Electronics 
60 Crossway Park West 

~r~~t~' 9L~,~j76~and 11797 
TWX: 510-221-2184 

Pioneer Nor1heast Electronics 
840 Fairpor1 Park 
Fairpor1 14450 
Tet: (716) 381·7070 
TWX: 510·253·7001 

NORTH CAROLINA 

Pioneer Electronics 
9801 A-Southern Pme Boulevard 
Charlotte 28210 
Tel: (704) 524-8168 
TWX: 810·621·0366 

OHIO 

Arrow Electronics, Inc. 
7620 McEwen Road 
Centerville 45459 
Tel: (513) 435-5563 
TWX: 810-459-1611 

tArrow 8ectronics. IfIC. 
6238 Cochran Road 
Solon 44139 
Tel: (216) 248-3990 
TWX: 810-427-9409 

tHamllton/Avnet Electronics 
954 Senate Drive 
DaylOn 45459 

~:(5Jr6.4~~2~~\0 

tPioneer Electronics 
4433 Interpolnt Boulevard 
Dayton 45424 
Tel: (513) 236-9900 
TWX: 810-459-1622 

tPioneer ElectroniCs 
4800 E. 131st Street 
Cleveland 44105 
Tel (216) 587-3600 
TWX: 810-422-2211 

OKLAHOMA 

Arrow Electronics, Inc. 
4719 S. Memorial Drive 
Tulsa 74145 
i!'el: (9ta) 665-7100 

OFIEGON 

tAlmac Electronics Corporation 
1885 N.W. 1691h Place 
Beaver10n 97006 
Tel: 1503) 629-8090 
TWX: 910-467·8746 

Hamillon/Avnet ElectroniCS 
6024 SW. Jean Road 
Bldg. C, Suite 10 
Lake Oswego 97034 
Tel: (503) 635-7848 
TWX: 910·455·8179 rt: ~O~~ib~~O~ ~~~~~ Parkway 

Hillsboro 97124 
Tel: (503) 640·6000 
TWX: 910-460-2203 

PENNSYLVANIA 

tArrow Electronics, Inc. 
650 Seco Road 
Monroeville 15146 
Tel: (412) 856-7000 

PIoneer Electronics 
259 Kappa Drive 
Plllsburgh 15238 
Tel: (412) 782-2300 
TWX: 710-795-3122 

tPioneer Eleclronics 
261 Gibraller Road 
Horsham 19044 

~:X: (2J~6:6~~~6~~~0 
lEXAS 

1~2'8w C;:=~~~' rJ;;;e 
Carrollton 75006 
Tel: (214) 380-6464 
TWX: 910-860·5377 

fArrow Electronics. Inc. 
10899 Kinghurst 
SUite 100 
Houston 77099 

~:X: (7J~6_8~~~4~~~0 
Arrrm Electronics. Inc. 
10125 Metropolitan 
Austin 78758 
Tel: (512) 835·4180 
TWX: 910·&74·1348 

tHamillon/Avnet EleCtronics 
2111 W. Walnut Hill lane 
Irving 75062 
Tel: (214) 659·4.100 
TWX: 910-860·5929 

tHamillon/Avnel Eleclronics 
8750 Wesl Park 
Hosulon 77063 
Tel: (713) 780-1711 
TWX: 910-881·5523 

Pioneer Electronics 
9901 Burnet Road 
Austin 78758 
Tet: (512) 835·4000 
TWX: 910-874-1323 

Pioneer Elec1ronics 

b~I~~ 9~2~4a Road 
Tet: (214) 386-7300 
TWX: 910-850-5563 

Pioneer Electronics 
5853 Poinl West Drive 
Houston 77036 

~: (7Jf6.8~~~1~g~S 
UTAH 

tHamilton/Avnet Eteclronics 
1585 West 2100 South 

~:I:t ::~,i ~~~'2~~~9 
TWX: 910·925-4018 

~~ ~~~~~u~~~o G~~ft. Unit B 
Sail Lake City 84104 
Tel: (801) 974-9953 

WASHINGTON 

tAlmac Electronics Corporation 
14360 S.E. Eastgate Way 
Bellevue 98007 
Tel: (206) 643-9992 
TWX: 910-444-2067 

Arrow Electronics, Inc. 
14320 N.E. 21st Street 
Bellevue 98007 
Tel: (206) 643-4800 
TWX: 910-444·2017 

Hamilton/Avnet Eleclronics 
14212 N.E. 21st Street 
Bellevue 98005 
Tel: (206) 453-5874 
TWX: 910-443-2469 

WISCONSIN 

tArrow Electronics, Inc. 
430 W. Rausson Avenue 
Oakcreek 53154 
Tel: (414) 764-6600 
TWX: 910-262-1193 

WISCONSIN (Cont'd) 

tHamiiton/Avnet Eleclronics 
2975 Moorland Road 
New Berlin 53151 
Tet. (414) 784·4510 
TWX: 910-262-1182 

CANADA 
ALBERTA 

Hamilton/Avnel Electronics 
2616 21st Street N.E. 

¥:I~a(70312~3~2586 
TWX: 03-827-642 

Zentronics 

~gbo Nl~1h I Avenue N.E. 

~:II:ga(70312~7g~'~21 
BFHTISH COWMEIIA 

Hamllton/Avnet Electronics 
105-2550 Boundry Road 
Burmalay V5M 313 
Tel: (604) 272-4242 

Zentronics 
108-11400 Bridgeport Road 
Richmond V6X 1T2 
Tel: (604) 273-5575 
TWX: 04·5077-89 

...... ITO .. 

Zentronics 
590 Berry Street 
Winnipeg R3H OSI 
Tel: (204) 775-8661 

ONTARIO 

Arrow Electronics Inc. 
24 Marlin Ross Avenue 
Downsview M3J 2K9 
Tel: (416) 661·0220 
TELEX: 06-218213 

Arrow Electronics Inc. 
148 Colonnade Road 
Napean K2E 7J5 
Tel. (613) 226--6903 

tHamilton/Avnet Electronics 
6845 Rexwood Road 
Unils G & H 
Mlssissauga L4V lR2 
Tel: (416) 677-7432 
TWX: 610-492-8867 

tZentronics 

Beclronics 
Road South 

15 
·1700 
1 

8 Tilbury Cour1 
Brampton L6T 3T4 
Tel: (416) 451-9600 
TWX: 06·976-78 

Zentronics 
564/10 Weber Street North 
Waterloo N2L 5C6 
Tel: (519) 884-5700 

Zentronics 
155 Colonnade Road 
Unit 17 
Nepean K2E 7Kl 
Tel: (613) 225-8840 
TWX: 06-976-78 

QUEBEC 

Arrow Eteclronics Inc. 
4050 Jean Talon Quest 
Montreal H4P 1Wl 
Tel: (514) 735-5511 
TELEX: 05·25596 

Arrow 8ectronics Inc. 
909 Charest Blvd. 
Quebec 61N 269 
Tel: (418) 687-4231 
TLX: 05-13388 

Hamilton/Avnet Electronics 
2795 Rue Halpern 
SI. Laurent H4S IPS 
Tel: (514) 335-1000 
TWX: 6tO-421-3731 

lentronlcs 
505 Locke Slree1 
S1. laurent H4T lX7 
Tet: (514) 735-5361 
TWX: 05-827-535 . 

tMicrocomputer SYSIem T echnicat Demonstrator Centers 



BELGIUM 

Intel Corporation SA 
Parc'Seny 
Rue du Moulin a Papier 51 
BOlte 1 
B·1160 Brussels 
Tel: (02)661 07 11 
TELEX: 24814 

DENMARK 

Intal Denmark AlS' 
Glanlevej 61 • 3rd Floor 
DK·2400 Copenhagen 
Tel. (01) 19 80 '33 
TELEX: 19567 

FINLAND 

Intel Finland OY 
Ruosllanlie 2 
000390 Helsinki 
Tel: (0) 544 644 
TELEX: 123 332 

FRANCE 

Intel Paris 
1 Rue Edison, BP 303 
78054 Sainl·Quentin en Yvelines 
Tel: (33) 1 30 64 60 00 
TELEX: 69901677 

EUROPEAN SALES OFFICES 

FRANCE ICont'd) 

Inlel Corporation, S.A.R.L. 
Immeublo BBC 
4 Quai des Etroits 
69005 Lyon 
Tel: (7) 842 40 89 
TELEX: 305153 

WEST GERMANY 

Inlel Semiconductor GmbH" 
Seidlstrasse 27 
D·8000 Munchen 2 
Tel: (89) 53891 
TELEX: 05·23177 INTL D 

Intel Semiconductor GmbH" 
Mainzerstrasse 75 
0·6200 Wiesbadan 1 

t~tE~~I~'lula~888IJi'w D 

Intel Semiconductor GmbH 
8ruckstrasse 61 
7012 Fallbach 
Stuttgart 
Tel: (711) 58 00 82 
TELEX: 7254826 INTS D 

Intel Semiconductor GmbH" 
Hohenzollernstrasse 5" 
3000 Hannover 1 
Tel: (511) 34 40 81 
TELEX: 923625 INTH 0 

ISRAEL 

Inlel Semiconductors LId." 
Alidim Induslrial Park 
Neve Sharet 
OVOla Hanevia 
Bldg. No. 13, 4th Floor 
P.O. Box 43202 
Tel Aviv 61430 
Tel: 3·491099/8 
Telex: 371215 

ITALY 

Intel Corporation lIalia Spa' 
MllanoliOli, Palazzo E 
20094 Assago (Milano) 
Tel: (02) 824 40 71 
TELEX: 315183 INTMIL 

NETHERLANDS 

Intel Semiconductor Nederland BY' 
Alexanderpoort Building 
Marten Meeswcg 93 
3068 Rollerdam 
Tel: (10) 21 23 77 
TELEX: 22283 

NORWAY 

Intel Norway AIS 
P.O, Box 92 
Hvamveien 4 
N·2013 
Sklellen 
Tel: (2) 742 420 
TELEX: 1801B 

SPAIN 

Intel Iberia 
Calle Zurbaran 
28·1·IZQDA 
28010 Madrid 
Tel: (34) 1410 40 04 
TELEX: 46880 

SWEDEN 

Intel Sweden A.B," 
Da/vagen 24 
5·171 36 Soilla 
Tel: 817340100 
TELEX: 12261 

SWITZERLAND 

Intel Semiconductor A.G." 
Talackerslrasse 17 

~~.~o~~alt:~i~~ postlach 
Tel: (01) 829 29 77 
TELEX: 57989 ICH CH 

UNITED KINGDOM 

Inlel Corporation (U.K.) Lid." 
Pipers Way 
Swindon, Wiltshire SN3 IRJ 
Tel: (793) 696 000 
TELEX: 444447 INT SWN 

'FieldApplicallonLocalion 

EUROPEAN DIST.RIBUTORS/REPRESENTATIVES 

AUSTRIA 

Bachar Erektronische Geraete GmbH 
Rolenmuehlgasse 26 
A 1120 Wien 
Tel: (222) 83 56 46 
TELEX: 11532 BASAT A 

W. Moor GmbH 

~~~;;~n~~snse 1/1/1 
Tel: 222·85 86 46 

BELGIUM 

tnelco Belgium SA 
Ave. des Croix de Guerre 94 
81120 Brussels 
Tel: (021) 216 01 60 
TELEX: 25441 

DENMARK 

iTT MultiKomponent AIS 
Naverland 29 
DK·2600 Gloskrup 
Tel: (02) 45 66 45 
TX: 33355 

FINLAND 

Oy Fintronic AB 
Melkonkalu 24 A 
SF·00210 Helsinki 21 
Tel: (0) 692 60 22 
TELEX: 124 224 Flron SF 

FRANCE 

Ganerim 
l.1. de Courtaboeul 
Avenue de la Baltique 
F·91943 Les Ulis Cedex·B.P.88 
Tel: (1) 907 78 78 
TELEX: F691700 

~~~mrvcn::' de Jean·Jaures 
F·94600 Choisy·Le·Roi 
Tel: (I) 853 12 00 
TELEX: 260 967 

Melrologie 
La Tour d' Asnieres 
4, Avenue Laurent Gely 
F·92606·Asnieres 
Tel: (1) 790 62 40 
TELEX: 611·448 

FRANCE (Cont'eI) 

Tekelec Airlronic 

~~~ ~:rleBr~~:~ B.P. 
F·9231O Sevres 
Tel: (1) 534 75 35 
TELEX: 204552 

WEST GERMANY 

Computer 2000 
Garmischer Strasse 4·6 
0·8000 Munchen 2 
Tel: (089) 519·96·0 
TELEX: 5214562 

Electronic 2000 Verlriebs A.G. 

g~~8OUbM~~~h 1~2 
Tel: (89) 42 00 10 
TELEX: 522561 EEC 0 

CES Computer Eleclronics Systems 
GmbH 
Gutenbergstrasse 4 
0·2359 Henstedl·Ulzburg 
Tel: (04193) 4026 
TELEX: 2180260 

Metrologie GmbH 
Hansastrasse 15 
0·8000 Munich 21 
Tel: (89) 57 30 84 
TELEX: 52131B9 

.Proeleclron Vertriebs GmbH 
Max Planck Sirasse 1·3 
0·6072 Dreieich 
Tel: (6103) 33564 
TELEX: 417983 

IRELAND 

MiCfO Marketing 
Glenageary OffICe Park 

~~na~~~ 
Tel: (1) 85 62 88 
TELEX: 31584 

ISRAEL 

Eastronics Ltd. 
11 ROlanis Street 
P.O. Box 39300 
Tel Aviv 61390 
Tel: (3) 47 51 51 
TELEX: 33638 

ITALY 

Electra 3S S.P.A. 
Viale Elvezla, lB 
I 20154 Milano 
Tel: (2) 34 97 51 
TELEX: 332332 

Inlesl 
Milanotion Pat. E/5 
'·20090 Assago 
Milano 
Tel: (2) 82470 
TELEX: 311351 

NETHERLANDS 

Koning & Hartman 

~~.ers;~ ig220 
2544 EN's Gravenhage 
Tel: 31 (70) 210.101 
TELEX: 3152B 

NORWAY 

Nordisk Elektronic (Norge) AIS 
Postoflice Box 122 
Smedsvingen 4 
1364 Hvalslad 
Tel: (2) 846 210 
TELEX: 17546 

'. PORTUGAL 

Oitram 
Componentes E Electronica LDA 
Av. Miguel Bombarda, 133 
P·1000 Llsboa 
Tel: (19) 545 313 
TELEX: 14182 Brieks·P 

SPAIN 

ITT SESA 
Miguel Angel 21, 6 Piso 
Madrid 10 
Tel: (34) 14 1954 00 
TELEX: 27461 

£~~~aEsB:n~asd 5 
28020 Madrid 
Tel: 455 36 86 
TELEX: 42148 

SWEDEN 

Nordisk Electromk AB 

~:4~'Ortan 1 
5·171 27 Solna 
Tet: (8) 734 97 70 
TELEX: 10547 

SWITZERLAND 

Industrade AG 
Hertistrasse 31 
CH·8304 Wallisellen 
Tet: (01) 830 50 40 
TELEX: 56788 INDEL CH 

UNITED KINGDOM 

By tech LId. 
Unit 57 
London Road 
Early, Reading 
Berkshire RJ 12 lW 
Tel: (0734) 61031 
TELEX: 848215 

Comway M!crosyslems Ltd. 
Market Street 
Bracknell 
Berkshire RJ 12 IQP 
Tel: (344) 55333 
TELEX: 847201 

Jermyn Induslfles Vest.y Estate 
Oxford Road 
Seven Oaks 
Kent TN 14 5EU 
Tel: (0732) 450144 
TELEX: 95142 

M.E.D.L. 
East Lane Road 
North Wembley 
Middlesex HA9 7PP 
Tel: (190) 49307 
TELEX: 28817 

Rapid Recall, Ltd. 
Rapid House/Oenmarl< SI 
High Wycombe 
Bucks HPll 2EA 
Tel: (494) 26 271 
TELEX: 837931 

YUGOSLAVIA 

H. R. Microelectronics Enterprises 
P.O. Box 5604 
San Jose, California 95150 
Tel: 408/978·BOOO 
TELEX: 278·559 



inter 

AUSTRALIA 

Intel Australia Ply L1d.· 

b~6~lin~O/~dgss) 
North Sydney NSW, 2060 

(Shipping Address) 
Spectrum Building 
200 Pacific Highway 
Level 6 
Crows Nesl, NSW, 2065 
Tel: 011-61-2-957-2744 
TELEX: 790-20097 
FAX: 011-61-2-957-2744 

CHINA 

Intel PRe Corporalion 
IS/F, Office t, Gllie Bldg 
JI8n Guo Men Wat Avenue 
Beijing, PRe 

HONG KONG 

Intel Semiconductor Ltd." 
1701·3 Connaught Centre 
1 Connaughl Road 
Tel: 01'-8~2-5-215-311 
TWX: 60410 ITlHK 

/ 

INTERNATIONAL SALES OFFICES 

JAPAN 

Inlel Japan KK 
5·6 Takodai, Toyos~lo·machi 
Tsukuba-gun, Ibarakl-ken 300-26 
Tel. 029747-8511 
TELEX: 03656·160 

Intel Japan KK." 
Komeshin Bldg 
2-1-15 Naka-machi 
Atsugi, Kanagawa 243 
Tel: 0462-23·3511 

Intel Japan KKo 
Oaiichi Mitsugi Bldg 
,·8889 Fuchu-cho 
Fuchu,shi. TokyO 183 
Tel: 0423·60·7871 

Intel Japan KX· 
Bldg. Kumagaya 
2·69 Hon·cho 
Kumagaya. Saitama 360 
Tel: 0485·24·6871 

Intel Japan K.K." 
Ryokuchi·Slation Bldg 
2·4·1 Terauchi 
Toyonaka. Osaka 560 
Tel: 06·863·1091 

JAPAN (Cant'd) 

Intel Japan K K 
Shinmaru Bldg 
'·5·1 Marunouchi 
Chiyoda·ku, Tokyo 100 
Tel: 03·201-3621 

Intel ,Japan K:K.· 
Flower-Hili Shln·machi Easl Bldg. 
1-23-9 Shinmachi 
Setagaya·ku, Tokyo 154 
Tel: 03-426·2231 

Intet Japan K.K· 
Mitsui-Seimei Musashi.Kosugi Bldg 
915-20 Shinmaruko, Nakahara-ku 
Kawasakl-Shl, Kanagawa 211 
Tel. 044·733·7011 

Inlel Japan K.K 
Mishima Tokyo-Kaijo Bldg 
I·, Shibahon·cho 
Mishima·shi 
Shizuoka¥en 411 
Tel: 0559·72-4121 

KOREA 

Intel Semiconductor Asia Ltd. 
Singsong Bldg. 8th Floor #906 
25.4 YOIdo·Dong, Youngdeungpo-Ku 
Seoul 150 
Tel, 011·82-2·784-8186 01 8286 
TELEX: K29312 INTELKO 

SINGAPORE 

Intel Semiconductor Ud 
101 Thomson Road 
21·06 Goldhlll Square 
Singapore 1130 
Tel: 011-65-250-7811 
TWX: RS 39921 

TAIWAN 

Intel Semiconductor Ltd 
Rm, 808. Min Chi Bldg. 
746 Min Sheng East Road 
Taipei 

·Field Application location 

INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES 

ARGEtmNA 

VLC S.R l Barlalome Mitre 1711 
3 Piso 
1037 Buenos Aires 
Tel: 011·54·1·49·2092 
Telex: 17575 EDARG-AR 

Agent' 
Soimex International Corporation 
15 Park Row, Room #1730 
New York. New York 10038 
Tel: (212) 406·3052 

AUSTRALIA 

Total Electronics 
(Mailing Address) 
Private Bag 250 
8urwood, Victoria 3125 

(Shipping Address) 
9 Harker Street 
Burwood 
VictOria 3125 
Tel: 011·61·3-288-4044 
TELEX: AA 31261 

Total Electronics 
P.O. Box 139 
Arlamon. N.SW. 2064 
Tel: 011-61·02-438-1855 
TELEX: 26297 

BRAZIL 

Elebra Microelectronica SI A 
A. Florida. 1821-8 ander 
04571 • Sao Paulo-SP 
Tel: 011·55-11·533-9977 
TELEX' 1125957 

CHILE 

DIN 
(Mailing Address) 
Av. VIC, MacKenna 204 
Casilla 6055 
Santiago 
Tel: 011·56-2-277-564 
TELEX: 352-0003 

(Shipping Address) 
A102 Greenville Center 
3801 Kennett Pike 
Wilmington, Delaware 19807 

CHINA 

Novel PreCISion Machinery Co., Ltd 
Flat 0 20 Kingsford Ind. Bldg 
~~~~e ~ig6 Kwai Hei Street NT 

Tel: 011·852·5-223222 
TWX. 39114 JINMI HK 

CHINA (Cont'd) 

Schmidt & Co, Ltd 
18/F. Great Eagle Centre 
Wanchai 
Hong Kong 
Tel: 011-852-5-822,0222 
TWX: 74766 SCHMC HK 

HONG KONG 

Schmidt 8. Co, Ltd 
18/F. Great Eagle Centre 
Wanchai 
Tel: 011·852-5-822-0222 
TWX: 74766 SCHMC HK 

INDIA 

Micronic Devices 
65 Arun Complex 
DVGRoad 
Basavan Gudi 
Bangalore 560 0(l4 
Tel: 011-91·S12-600-631 
TELEX: 011·5947 MDEV 

Micronic Devices 
104/109C Nirmal Industrial Estate 
Sion (E) 
Bombay 400 022 
Tel, 011·91-22-48·61-70 
TELEX: 011-71447 MDEV IN 

Micronic Devices 
R·694 New Rajlnder Nager 
New Deihl 110 (l60 

Ramlak International, Inc (Agenl) 
465 S, Mathilda Avenue 
Suite 3(l2 
Sunny\'ale, CA 94086 
Tel: (408) 733-8767 

~.O& &0?~r8'60tion 
San Jose 95160-0160 

JAPAN 

Asahi Electronics Co Ltd 
KMM Bldg, Room 407 
2·14-1 Asano, Kokuraklla-Ku 
Kilo.kyushu City 802 
Tel' (093) 511·6471 
TELEX: AECKY 7t26-16 

C, Itoh Micronics Corp. 
OS 85 Bldg, 2·6·5 Suda-Cho 
Kanda Chiyoda-Ku, Tokyo 101 
Tel: (03) 256-2211 
TELEX: (03) 252·3774 

JAPAN (Cont'd) 

Ryoyo Electric Corporalion 
Shuwa Sakurabashi Bldg 
4·5·4 Hatchobori 
Chuo-Ku, Tokyo 104 
Tel: (03) 555·4811 

Tokyo Electron Ltd 
Shinjuku Nomura Bldg. 
1·26·2 Nishl·Shln)uku 
ShinJuku·Ku, Tokyo 160 
Tel. (03) 343-4411 
TELEX: 232-2220 LABTEL 

KOREA 

J·TEK Corporation 
2nd Floor, Government PensIOn Bldg 
24·3 Yoido-Dong 
Youngdungpo-Ku 
Seoul 150 
Tel: 011-82·2-782-8039 
TELEX: KODIGIT K25299 

Karam Digital USA (Agent) 
14066 cast Firestone Boulevard 
Sante Fe Springs, CA 90670 
Tel: (714) 739-2204 
TELEX: 194715 KORAM DIGIT LSA 

Samsung 
231d FI, Dong Bang Bldg 
1502·KA Taepyung-RU 
Chung.Ku· 
Seoul 
Tel: 777-78 
TELEX 27970 KORSST K 

Tristar Semiconductor (Agent) 
5150 Great America Parkway 
Santa Ctara, CA 95050 
(408) 980-1630 

MEXICO 

DICOPEL S.A 
Tochtli 368 Fracc Ind. San Antonio 
Azcapotzalco 
C.p, 02760-Mexico, D,F 
Tel. 90115255613211 
TELEX: 1773790 QICOME 

NEW ZEALAND 

Northrup Instruments 8. Systems Ltd 
459 Kyber Pass Road 
p.o, Box 9464, Newmarket 
Auckland t 
Tel' 011-64-9·501-219, 501-801, 587-
037 
TELEX: NZ21570 THERMAL 

Northrup Instrumenls & Systems Ltd 
P.o Box 2406 
Wellington 856658 
TELEX: NZ3380 

PAKISTAN 

Computer Applications Ltd 
7D Gizri Boulevard 
Defence 
Karachi-46 
Tel: 011·92·21-530-306 
TELEX: 24434 GAFAR PK 

Hom:on Training Co" Inc (Agent) 
1 lalayene Center 
1120 20th Street NW 
Suite 530 
Washington, D,C. 20036 
Tel' (202) 887-1900 
TWX: 248890 HORN 

SINGAPORE 

General Engineers Corporation Ply 
Ltd 
203 Henderson Road 
1102 Henderson Indus!rial Park 0315 
Tel: 011065-27t.3163 
TELEX, RS23987 GENEACO 

SOUTH AFRICA 

Electronic Building Elements, Pty, Ltd 
(Mailing Address) 
P,O Bo)( 4609 
Pretoria 0001 
Tel: 011-27-12-469921 
TELEX: 3-22786 SA 

(Shipping Address) 
Pine Square, 181h Street 
Hazelwood Pretoria 

TAIWAN 

Mitae Corporation 
No. 585 Ming Sheng E Road 
Taipei 
Tel: 011-96-2-501-8231 
TELEX: 11942 TAIALJTO 

Meetel International. Ine (Agenl) 
3385 Viso Court 
Santa Clara, CA 95050 
Tel: (408) 988·4513 
TWK 910-338·2201 
FAX, 408-980-9742 

YUGOSLAVIA 

H, R Microelectronics Enterprises 
P.O, Bo)( 5604 
San Jose, Calilornia 95150 
Tel: (408) 978-8000 
TELEX: 278-559 

·Field Application Location 




