

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































iATc20c53  ADVANGE INFORMATION

Symbol

Pin No.

Function

Vee

POSITIVE SUPPLY: input voltage is + 5V +5%.

Vss

22

GROUND: 0V

CLK

23

MASTER CLOCK: The 3.84 MHz system clock input is the reference for the
loop and the SLD interface.

Res

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

SUBSCRIBER LINE DATALINK: This pin transfers serial data between the
29C53 and other SLD based components (e.g., 29C51, 2952, 29C55, etc.).

SCL

SUBSCRIBER CLOCK: 512 KHz signal may be either generated or received by
the 29C53. This signal clocks the data on the SLD pin.

SDIR

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.

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.

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 Vgg.

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 Vggs.

AD (0-7)

19-21,
24-28

ADDRESS/DATA PINS: This is a standard MCS microprocessor bus used to
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

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.

-

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 interrupt condition is
indicated; only present status is available.

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 CCITT 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 CCITT 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 processor 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 allow$ 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.

SLD INTERFACE

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 ps
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 S (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 CCITT 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,

. nominally 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 us frame transfers two oc-
tets of B1, B2 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 CCITT
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. -

SLD B1 B2 . C S

Bt B2 c S

MASTER ——— SLAVE

SDIR J
scL

B1 - 64KBPS DATA
B2 - 64KBPS DATA -8 BIT BYTE
C - CONTROL/DATA -8 BIT BYTE
S - SIGNALING/DATA - 8 BIT BYTE
ALL BYTES ARE MSB FIRST

-8 BITBYTE

125u8 ' - {

SLAVE —— MASTER

270097-4

Figure 3. SLD Interface
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@ MASTER TO SLAVE (NT T0 TE)
F Lk—s1-sers =/ € 0 A F, Nl—B2-8BTs—~{ € D St} B1-8BMs—|€ D s2l—B2-8BUS—~]E D L

T Lot CEEEET R (P P B CHEF

¥ ¥

® MASTER TO SLAVE (TE TO NT)
|————|

28BIT OFFSET
FLhk-si-sems =L o L Fy Ll-B2-8Bms—{L D Ll-Bi-sBrs—{L b Ll-B2-EBTS—{L D L

( HLHZH( O

0 [ ¢ O [ ¢
(@ngN (RN RRIQER RN RREQENEN

|-——————-——— 48 BIT WIDE FRAME — 250 MICRO SECONDS —I
270097-5
A - BIT USED FOR ACTIVATION - Fa - AUX. FRAME BIT
B1, 2 - 64 K BPS DATA L - DC BALANCING BIT
D - DCHANNEL BIT (16K BPS DATA) N-BIT = Fp
E - D CHANNEL ECHO BIT St, 2 - RESERVED FOR FUTURE STANDARDIZATION

F - FRAME BIT

Figure 4. The S-Interface Frame Structure

The 29C53, functioning as an “S” interface master
in a muiti-drop application, can interface with up to | |
eight slave systems. In this multiplexing operation a [ Tk |
~ slave initiates a data transfer to the master, by re- :
questing access and transferring the data in accord- TE } NT
ance with the D-channel line access protocol (1.440).
Figure 5 shows typical applications of the 29C53. PASSIVE BUS

1 |
| 150 M |

POINT=TO=POINT

The frame alignment timing diagram Figure 6(b)
shows the relationship of the “S” interface data to NT
the SLD data. Figure 6(a) shows the block diagram F | :
used for the timing diagram. The top timing diagram
shows the transmitted “S” data stream from the net- TEy T | @0 0| TEg
work terminator (master). The dotted lines depict up
to 20 us 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- _ | Soo M
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.

EXTENDED CLUSTER

NT

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-
Ccess.

270097-6

Figure 5. 29C53 Bus Configurations
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TE NT
RECEIVE TRANSMIT
'S' SLAVE|<—— DATA PATH DATA PATH <—]'S' MASTER
(8 ()
SL/D , 5'-/” "U" INTERFACE
29C50 29C53 7 29C53 [—7—1 2952 [+ 0 c0
sp 4 WIRE"S siD 0.
DATA DATA
© TRANSMIT RECEIVE A
DATA PATH  DATA PATH —
© (E)
270007-7

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 Vgg, 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

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. B1, B2 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.

/—ZBITS

SLD B1 B2

B1 B2 c

~

~,

SLAVE — MASTER

SDIR _I
P3 -_—I

MASTER ——= SLAVE

F4J ‘ 1

| ! |

NOTE:

- Status indicators are activated by the SST Bit in the PEC Register

270097-9

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 Reg Adr
010 Prepare Single Byte For Transfer To Master Reg Adr
011 Multiple-Byte D Data Transfer To Slave #Bytes
100 Multiple-Byte D Data Transfer To Master Max # Bytes
101 Multiple-Byte Configuration Transfer To Slave # Bytes
110 Multiple-Byte Status Transfer To Master # Bytes
111 Reserved For Status Poll (Call Verify) Tail & Idle —

In an SLD 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.

SLD Control Byte
7 BITS

[ 1
Op Code

Argument

The 3-bit operation code in the control byte from the
line 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 D-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
SLD 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 SLD. The first control byte of a
configuration transfer to the 29C53 specifies the
type of operation to be performed and the number 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 assumes
the next input is a control byte.

The 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 00H, transfers the data to or from that
register and increments the address counter.
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Table 1. 29C53 Registers

Address Access Symbol Name
00000 RD IXS Interrupt Status
00000 . WR(RT) 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 Peripheral Interface and E-Channel Control
00100 RD RFN Receive FIFO Status - # of Bytes Used
00100 WR (RT) SCR SLD Interface Control
00101 RD XFN Transmit FIFO Status - # of Free Bytes
00101 WR (RT) SDC SLD Data Transfer Configuration
00110 RD SBR Spare Bits Receive Status
00110 WR (RT) SBX Spare Bits Transmit
00111 RDWR - LLB Loop Interface Loopback Cont_roi
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 RDW RFIL Receive FIFO Interrupt Level
01101 RDWR XFIL Transmit 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 (RT) 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
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ABSOLUTE MAXIMUM RATINGS

Temperature Under Bias........... —10°Cto +80°C
Storage Temperature .......... —65°Cto +150°C
Voltage on any Pin ....Vgg —0.5V to Vgg to +0.5V
Maximum Voltage on Vg :

with RespecttoVgg ........cocovvvnnn.n +7v -

Total Power Dissipation.................. 500 mwW

*Notice: Stresses above those listed under “Abso-
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 sub/ect to change.

D.C. CHARACTERISTICS Vcc = +5V £5%; Vgs = OV; Ta = 0°C to 70°C
Typical Values are at T = 25°C and Nominal Power Supply Values )

DIGITAL INTERFACES

- Test
Symbol ‘ Parameter Min Typ Max Units Conditions
o Input Leakage Current +10 pA Vss < VIN £ Ve
(Excluding LR+, LR—)
ViL Input Low Voltage —0.5 0.8 \
ViH Input High Voltage - 20 Voc + 0.5 \
VoL Output Low Voltage . 0.45 \ loL = +2.0mA
VoH1 Output High Voltage 2.4 \ loH = —400 pA
VoH2 Output High Voltage 0.9 Vce \ loH = —40 pA
POWER SUPPLY CURRENT (Averaged over 1 ms)
Symbol Parameter Min Typ Max Units Comments
Icc (P) Power Down (Standby) 4 mA SLD and CLK Active
lcc () Idle Operating Current 8 mA Receiver, SLD, OSC
Active
lcc (N) Normal Operating Current 20 mA Everything is Active
(Excluding (Current
for Output Loads)

A.C. Characteristics Ve = 5V +5%; Vgg = 0V; Ta = 0°C — 70°C; CLK = 3.84 MHz

RECEIVER
Symbol Parameter Min Typ Max Units Comments
VRmD Received Differential Mark Voltage 200 3000 | mV
ZIR LR+, LR~ Input Impedance 60 kQ Each Pin
CRr LR+, LR~ Input Capacitance 30 pF Each Pin
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TRANSMITTER

Symbol Parameter Min | Typ | Max | Units Comments

Vxp Transmit Differential Mark Voltage 1780 1980 | mV | 200Q <R <2.5kQ

Zox LX+, LX— Output Impedance 60 ’ kQ | Each Pin

Cox Output Capacitance 30 pF | Each Pin

Ry Resistive Load Between LX+, LX~— 200 Q

CL Capacitive Load Between LX+, LX— 1500 | . pF

tLp Load Time Constant 0.5 ps | Ry = 3009, C. = 1500 pF
MR Transmit Mark Rise Time 400 ns | Note1

to Damping Time Constant 1.5 us

Ixr 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 (“S"' Slave Mode) -5 +5 % 1.4308.2.2

PD 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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270097-11
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
TDVS 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 SLD 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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W
v

TKDH —»| TKDH —| |«—
TSDV —>| |=—
TOVS ——l -~ —->| <— TSLDE
SLD *====== LT T )’///( R2 . . R31 X R32 peeecccccccca-o- -
. 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 After SDIR 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.
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Figure 10. Microprocessor Bus Timing
MICROPROCESSOR BUS TIMING
Symbol - Parameter Min " Max Units
TAL Address Setup Before ALE Trailing Edge © 40 ns -
TLA Address Hold After ALE Trailing Edge 20 ) ns
TWW Write Control Signal Width 100 ns
TDW Data Setup Before WR Trailing Edge 40 ns
TWD Data Hold After WR Trailing Edge 20 ns
TAA ALE Pulse Width 60 ns
TWI *Active CS 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 CS 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 III: Linear
Circuit Techniques
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ALABAMA

Arrow Electronics, Inc.
1015 Henderson Road
Hunlsvnlle 35805

I: (205) 837-6955

‘tHamilton/Avnet Electronics
4812 Commercial Drive
Huntsville 35805

Tel: (205) 837-7210

TWX: 810-726-2162

tPioneer/Technologies Group Inc.
{825 Unwersiy Sauare

Hunlsvile 35805

Tel: (205) 837-9300

TWX: 810-726-2197

ARIZONA

THamuton/Avnel Electronics
S on Drive

7
Tel' l602) 231-5100
TWX: 910-950-0077

Kierultf_ Electronics
4134 E. Wood Street
Phoenix 85040

Tel: (602) 437-0750
TWX: 910-951-1550

‘Wyle Distribution Group

17855 N. Black Canyon Highway
Phoenix 85023

Tel: (602) 866-2888

CALIFORNIA

Arrow Electronics, Inc.
19748 Dearborn Street
Chatsworth 91311

Tel: (818) 701-7500
TWX:  910-493-2086

Arrow_Electronics

9511 Ridgehaven Court
San Diego 92

Tel: (619) 565-4800
TLX: 888064

fArrow Electronics, Inc.
521 Weddell Drive

TWX: 910-339-! 9371

Arrow Electronics, Inc.
2961 Dow Avenue
Tustin_92680

Tel. (714) 838-5422
TWX: 910-595-2860

fAvnet Electronics
350 McCormick Avenue
Costa_Mesa 92626
Tel: (714) 754-6051
TWX:  910-595-1928

Hamillor\/Avnei Electronics
175 Bordea e

<

Sunnyvale 9406
Tel: (408) 743-3300
TWX: 910- 3395 332

‘tHamilton/Avnet Electronics
4545 Vewnd e Ave

an Dieg:
Te| (619) 571 7500
TWX: 910-595-2638

mamuuon/Avnel Eleclvonn:s
0501 Plummer

Chatswonh 9131 I

Tel: (818) 700-6271

TWX: 910-494-2207

tHamilton/Avnet Electronics
4103 Northgate Boulevard
Sacramento 3.

Tel: (916) 920-3150

Hamdmn/Avnel Electronics

Sniaia 013
Qo 1a) odo-aant

Hamitton/Avnet Electronics
19515 So. Vermont Avenue
Torrance 90502

Tel: (213) 615-3909

TWX: 910-349-6263

Hamilton Electro Sales
De Soto Avenue

Chatsworth 91311

Tel: (818) 700-6500

1Hanullon Electro Sales
950 W. Washington Boulevard
Culvel City 90:
Tel: (213) 558-2458
TWX: 910-340-6364

Hamitton Electro Sales
1361 B es( xgom Street
Gardena 9

Tel: (213) 5582!31

DOMESTIC DISTRIBUTORS

CALIFORNIA (Cont'd)

1Hamn|lon Electro Sales
3170 Pullm an Slreel

Costa_Mesa

Tel: (714) 641 4150

TWX: 910-595-2638

Kierulff Electronics

Cypress 90430
Tel: (714) 220-6300

Kierultf Electronics, Inc.
1180 Murphy Avenue
an Jose 95131

Tel: (408) 947-3471
TWX: 910-379-6430
Kierulff _Electronics, Inc
14101 Franklin Avenue
Tustin_ 9261

Tel: (714) 7315711
TWX: 910-595-2599

1Kierultf Electronics, Inc.
5650 Jillson_ Street
Commerce 90040

Tel: (213) 725-0325
TWX: 910-580-3666

Wyle Distribution Group
26560 Agouva Street
as 91302

Tel: (818) 880-9000
TWX: 818-372-0232

Wyle Distribution Group

l24 Maryiana_ Strect
eg undo 90245

Sel 13) 322810

TWX: 910-348- 7140 or 7M

1Wyle Distribution Group
7872 owan Avenue
IYVKM
Tel: (7'4) 843-9953
TWX: 910-595-1572
1nge Distribution Group
11151 Sun Center Drive
Rancho Cordova 95670
Tel: (916) 638-5282

ngle Distribution Group

525 Chesapeake Orive

San Diego 92123

Tel: (619) 565-9171

TWX:  910-335-1590

tWyle Distribution Group
00 Bowers Avenue

Santa Clara 95051

Tel: (408) 727-2500

TWX:  910-338-0296

Wyle Milita
17810 Teller Avenue

2750
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 S. Potomac Street
Suite 136

Aurora 80012

Tel: (303) 696-1111

1Wste Distiouion Group
451 E. 1241
Thomion' 50341

Tel: (303) 457-9953
TWX: 910-936-0770

Hamilton/Avnet Electronics
E. 807 chard Road

TWX: 910-935.0787

CONNECTICUT

fArrow  Electronics, Inc.
12 Beaumont Road
Wﬂlllng ford 06492

03) 265-7741
TWX:  710-476-0162

fHamilton/Avnet Electronics
Commerce Industrial Park
Commerce Drive

Danbury 06810

Tel: (203) 797-2800

TWX:' 710-456-9974

1Pioneer Nonneasl Electronics
12 Mam

Norwalk

Tel: (203) 9534515

TWX:  710-468-3373

FLORIDA
tArrow Electronics, Inc.

TWX: 510-955.9456

1Anow Electronics, Inc.
S NW. 62nd Street
|

108
Ft. Lauderdale 33309
Tel: (305) 776-7790
TWX: 510-955-9456

tArrow Electronics, Inc.

50 Wo dlake Dnve W., Bldg. B
Paim Bay

Tel: (305) 7254480

TWX: 510-959-6337

tHamilton/Avnet Electronics
6801 N.W. 151h Way
Ft. Lauderdale 33309

Tel: (305) 971-2900
TWX:  510-956-3097

tHamilton/Avnet Electronics
3197 Tech. Drive North

Hamilton/Avnet Electronics
6947 University Boulevard
Winterpark 32792

Tel: (305) 628-3888
TWX: 810-853-0322

1P'oneer Electronics

221 N. Lake Boulevard
Suite 412

Alta Monte Spnngs 32701
Tel: (305)

TWX: 810 953 0284

tPuoméer Electronics

TWX: 510-955-9653

GEORGIA

tArrow_Electronics, Inc
3155 Norlwoods Parkway, Suite A

oss 30071
Tel. (404 449:6252
TWX: 810-766-0439

Hamilton/Avnet Electronics
5825 D. Peachiree Corners
Norcross 2 :
Tel: (404) 447-7500

TWX: 810-766-0432

Pioneer Electronics
58358 Peaclalslee Corners E

092
(404) 448 1711
TWX: 810-766-4515

ILLINOIS

TArmw Electronics, Inc.
Alonqum Street

S hau g 60195

Tel: mz) 073440

TWX: 910-291-3544

Hamilton/Avnet Electronics
130 Thorndale Avenue
Bensenville 60106

el: (312) 860-7780

X: 910-227-0060

tPioneer Electronics
1551 Carmen Drive

Elk Grove Village 60007
Tel: (312) 437-9680
TWX: 910-222-1834

INDIANA-

tArrow Electronics, Inc.
2495 Dllecto‘gszﬂow. Suite H

TWX: 810-. 341 3119

Hamilton/Avnet Electronics
485 Gladle Drlva
Carmel 4

Tel: (317) 3449333
TWX: 810-260-3966

tPioneer Electronics
6408 Caslleplace Drive
Indianapolis 46250
Tel: (317) 849-7300
TWX: 810-260-1794

KANSAS
1Hamsllon/Avne( Eleclronlcs

O 621
Tel: (913) 888-8900
TWX: 910-743-0005

KENTUCKY
Hammon/Avnet Elecuamcs
1051 D. ark
Lexington 40511
MARYLAND

Arrow Electronics, Inc.
8300 Gulford Road #H
Rivers Cenl
Colu bia

(301) 995 0003
TWX 710-236-9005

‘tHamilton/Avnet Eiectronics
6822 Oak Hall Lane

TWX: 710-862- 1361

tMesa Technology Corporation
16021 Industrial Drive
Gaithersburg 20877

Tel: (301) 948-4350

TWX: 710-828-3702

tPioneer Electronics
9100 Gaither Road
Gaithersburg 20877
Tel: (301& 948-0710
TWX: 710-828-0545

MASSACHUSETTS

tArrow Electronics, Inc.
rrow Drive

Woburn 01801

Tel: (617) 933-8130

TWX: 710-393-6770

tHamilton/Avnet Electronics
100 Cenlenmal Drive
Peabody 01960
Tel: (617) 5323701

TWX: 710-393-0382
Pioneer Northeas! Electronics
44 Hartwell Avenue
Lexington 02173
Tel: (617) 863-1200
TWX: 710-326-6617

MICHIGAN

Anow EIec!romcs, Inc.
55 oemx Dnve

Arbor
Tel: (3!3) 971-6220
TWX: 810-223-6020

tHamtIlon/Avnel Elecuomcs
2487 Schoolcraft Road

Lwom 481! 5
Tel: (313) 522.4700
TWX: 810-242-8775

Hamilton/Avnet Electronics
2215 20th Street S.E.
Space

Grand_Rapids 49508

Tel: (616) 243-8805
TWX: 810-273-6921

1Pmneer Eleclmmcs
ford

ia |50
Tel: (313) 525-1800
TWX: 810-242-3271
MINNESOTA
tArrow Electronics, Inc.
5230 W. 73rd Street
Edina 5543
Tel: (612) 830-1800
TWX: 910-576-3125
Hamlllon/Avnel Eleclronlcs
10300 B Roa
anelonka

o 9350600
TS50 585720

tPioneer Electronics
10203 Bren Road East
Minnetonka 5534

Tel: (612) 935-5444
TWX: 910-576-2738

MISSOURI
tArrow_ Electronics, Inc.

Tel: (314) 567-6888
TWX: 910-764-0882

tMicrocomputer System Technical Demonstrator Centers



MISSOUR! (Cont'd)

tHamilton/Avnet Electronics
13743 shorelvn Coun

045
Tel: (314) 344-1200
TWX: 910-762-0684

NEW HAMPSHIRE

fArrow_Electronics, Inc.
3 Perimeter Road

TWX 710- 220-|684
Hamllton/Avnel Electronics
E. Industrial Orive
Mancnsster 03104
Tel: (603) 624-9400

NEW' JERSEY

tArrow Electronics, Inc.
6000 Lincoln East

TWX: 7l0897 0829

tArrow Electronics, Inc.
2 Industrial R ad

Faml Id0700¢

Tel: (201) 575 5300

TWX: 710-998-2206

tHamilton/Avnet Electronics
1 Keystone Avenue
Bldg.” 36
Chen Hill 08003
Tel: 609) 424-0110
TWX: 710-940-0262
THamllton/Avnel Electronics
10 Indus!
Faml Id 0
(201) 575 3390
TWX: 710-734-4388
TPioneer Norlheasl Electronics
Plneb ao 058
(201) 575 3510
X 710-734-4382

tMTi Systems Sales
333 Hou 46 W

airfield 07006
Tel: (201) 227-5552
NEW MEXICO
Alliance Eieclromcs Inc.

TWX: . 910-989- ||5|

Hamilton/Avnet  Electronics
2524 Baylor Drive

NEW YORK
tArrow_Electronics, Inc.
25 Hub Dri

TWX: 510-224-6126
Arrow_ Electronics,

1
3375 Bnghton-Henneua Townllne Road

Roch
(716) 427 0300
TW)( 510-253-4766

Arrow Electronics, Inc.

7705 Maltage DOrive

Liverpool 13088

Tel: (315) 652-1000

TWX: 710-545-0230

Arvow Electronics, Inc.
0 Oser Avenue

Haupv uge

Tel: (516) 23| '000

TWX: 510-227-6623

Hamilton/Avnet Electronics
333 Metro Park
Rochester 14623

Tel: (716) 4759130
TWX: 510-253-5470
Hamilton/Avnet Electronics
103 Twin Oaks Drive
Syracuse

Tel: (315) 437-2641

TWX: 710-541-1560

tHamilton/Avnet Electronics
933 Motor Parlwa

Tel: 15'6) 231 9800
TWX: 510-224-6166

DOMESTIC DISTRIBUTORS

NEW YORK (Cont'd)

tMTI Systems Sales
38 Harbor Park Drive
P.O. Box 271

Port Washington 11050
Tel: (516) 621-6200
TWX: 510-223-0846

tPioneer Northeast Electronics
1806 Vestal Parkway East
Vestal 13850

Tel: (607) 748-8211

TWX: 510-252-0893

tPioneer Northeast E!ec!ronucs
arl

Woodbury, Lang |sland 1797
700

TWX: 510-221-2184

Pioneer Norineast Electrrics
840 Fairport Park
Fairport 14450

Tel: (716) 381-7070

TWX: 510-253-7001

NORTH CAROLINA

Arrow Electronics, _Inc.
5240 Greendalvy Road
Raleigh 2760
Tel (919) 876 3132

: 510-928-1856

tHamilton/Avnet Electronics
351 Spnn Forest Drive

7604
Tel: (9|9 878-0819
TWX: 510-928-1836

Pioneer Electronics

9801 A-Southern Pine Boulevard
Charlotte 28210

Tel: (704) 524-8188

TWX: 810-621-0366

OHIO

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

tArrow _Electronics, Inc.
6238 Cochran Road
Solon 441,

Tel: (216) 248-3990
TWX: 810-427-9409

fHamnMon/Avnel Elecuomcs
954 Senale

5459
Tel (513 433-0610
TWX: 810-450-2531

tHamilton/Avnet Electronics

4588 Emery Industrial Parkway

Warrenswlle Hel hts 4412

T 12(6 831-3500
810-427-9452

tPioneer Electronics
4433 Inlerpom( Boulevard

ayton
Tel (5!3) 236-9900
: 810-459-1622

{Pioneer Electronics
4800 E. 13ist Street
Cleveland 44105

Tel 216) S87-3600

810-422-2211

OKLAHOMA

Arrow Electronics, Inc.
4719 S. Memorial Drive
Tulsa 74145

Tel: (9'8) 665-7700

OREGON

tAlmac Electronics COrporanon
1885 N.W. 169th Place
Beaverton 97006
\'el 4503) 629-8090

TWX: 910-467-8746

Hamilton/Avnet Electronics
6024 S.W. Jean Road
Bidg. C. Suite 10

Lake Oswego 97034

Tel: (503) 635-7848
TWX: 910-455-8179

Wyle Dlstnbuuon Group
325 E. Elam Young Parkway
Hillsboﬂ:l 97!24

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

PENNSYLVANIA
tArrow Electronics, Inc.
650 Seco Road
Monroeville 15146

Tel: (412) 856-7000

Pioneer Eleclromcs
2! appa Drive
Pnlsburgh 15238
Tel: (412) 782-2300
TWX: 710-795-3122

tPioneer Electronics
261 Gibralter Road
Horsham 19044
Tel: (215) 674-4000
TWX: 510-665-6778
TEXAS

tArrow_Electronics, Inc.
3220 Commander Drive
Carroliton 75006

Tel; (214) 380-6464
TWX: 910-860-5377

tArrow Electronics, Inc.
10895 Kinghurst

s ton
Tel (713) 530 4700
TWX: 910-880-4439

Arrow  Electronics, Inc.
10125 Metropolitan
Austin 787

Tel: (512) 835-4180
TWX: 910-874-1348

tHamilton/Avnet Electronics
2401 Rutland

Austin_ 78757

Tel: (512) 837-8911

TWX: 910-874-1319

tHamallon/Avnel Electronics
W. Walnut Hill Lane

Irwng 75062

Tel: (214) 659-4100

TWX: 910-860-5929

tHamilton/Avnet Electronics
8750 West Parl
Hosuton 77063

Tel: (713) 780-1771
TWX: 910-881-5523

Pioneer Electronics

Tel: (5‘2) 835 4000
TWX: 910-874-1323

Pioneer_Electronics
13710 Ome: a Road
Dallas 752!

Tel: (2(4) 386 7300
TWX: 910-850-5563

Pioneer Electronics

5853 Point West Drive
ston 770:

Tel: (713) 988-5555

TWX: 910-881-1606

UTAH

fHamilton/Avnet Electr%mcs

TWX: 910-925-4018

Wyle Distribution Group :
1959 South 4130 Wesl Unit B
Salt Lake City 8

Tel: (801) 974- 9953

WASHINGTON

TAlmac Electronics Corporation
4360 S.E. Eastgate Way

98007

Tel: (206) 643-9992

TWX: 910-444-2067

Anow Electronics, Inc.
14320 N.E. 21st Street

Bellevue 980( 7
Tel: (206) 43-4800
017

Harnil(un/Avnet Electronics :
reet

Bellevue
(206) 453 5874

T S0.43 2000

WISCONSIN

fAnow Electrorics, Inc.
: 430 W. Rausson Avenue
ak

creel
Tel: (4!4) 764 6600
TWX: 910-262-1193

WISCONSIN (Cont'd)
tHamilton/Avnet Electronics
2975 Moorland Road
New Berlin_ 53151

Tel: (414) 784-4510
TWX: 910-262-1182

CANADA
ALBERTA

Hamilton/Avnet Electronics
2016 21st Street N.E.
Culgarz T2E 622

Tel: (403) 230-3586
TWX:" 03-827-642

Zenln'?“mcs

14th Avenue N.E.
Ca! 37 T2A 6J4
Tel: (403) 272-1021

BRITISH COLUMBIA

Hamillon/Avnet _Electronics
105-2550 Boundry Road
Burmalay V5M 323
Tel: (604) 272-4242

Zentronics

108-11400 Bndgepnﬂ Road
Richmond VX 1T2

Tel: (604) 273 5575
TWX: 04-5077-89

MANITOBA

Zentronics
590 Berryngneel
mmpeg
(204) 775+ 8661

ONTARIO
Arrow Electronics Inc.

Tel:_(416) 661-0220
TELEX: 06-218213

Arrow_Electronics Inc.
us quonnade Road
Nepean K2E 7.

Tel: (613) 226-6903

{Hamilton/Avnet Eleclronlcs
6845 Rexwood

Units

Mississauga L4V 1R2

Tel. (416) 677-7432

TWX: 610-492-8867

{Hamilton/Avnet Electronics
lonnade Road South

iepean L5
Tel. (613) 226-1700
TWX: 05-349-71

1Zentronics

8 Tnlbury Coun
Brampton L6T

Tel: (4'6) 451- 9600
TWX: 06-976-78

Zentronics

564/10 Weber Street North
Waterloo

Tel: (519) 884 5700

Zenlwmc
5 Colonnade Road

Kopea K2E 7
Ser o3} 5258840
TWX: 06-976-78

QUEBEC

Arrow Electronics Inc.
4050 Jean Talon Quest
Montreal H4P 1W1

Tel: (514) 735-5511
TELEX: 05-25596
Arrow_ Electronics Inc.
909 Charest Bivd.
Quebec 61N 269

Tel: (MB} 687-4231
TLX: 05-13388

Hamilton/Avnet Electronics

TWX: 610-421-3731
Zentronics

TWX: 05-827-535

tMicrocomputer System Technical Demonstrator Centers



BELGIUM

Intel Cavporanon SA
Parc Se

fua du Mouln a Papier 51
Boite 1

8-1160 Brussels

Tel: (02)66| 07 "

TELEX: 2481

DENMARK

Intel Denmark A/S*
Glentevej 61 - 3rd Floor
DK-2400 Copenhagen
Tel: (01) 19 80 ‘33
TELEX: 19567

FINLAND

Intel Finland OY
Ruosilantie 2
900390  Hielinki,
Tel: (0) 5

T 35" a8

FRANCE

Inlel Paris

Rue Edison, BP 303
78054 Saint-Quentin en Yvelines
Tel: (33) 1 30 64 60 00
TELEX: 69901677

EUROPEAN SALES OFFICES

FRANCE (Cont'd)

Intel Covpolahon SARL.
Immeuble BB
4 Quai des Etroits

n

69005 Lyor
Tel: (7) 842 40 89
TELEX: 305153

WEST GERMANY

Intel Semiconductor GmbH*
Seidistrasse 27

08000 Munchen 2

Tel: (89) 53801

TELEX: 0523177 INTL D

Intel Semiconductor GmbH*
Mainzerstrasse 75

0-6200 Wiesbaden l

Tel: (6121) 70 08

TELEX: 04168183 INTW 0

Intel Semiconductor GmbH
Bruckstrasse 61

7012 Fellbach

Stuttgart

Tel: (711) 58 00 8:

TELEX: 7254826 INTS D

Intel Semiconductor GmbH*
Hohenzollernsirasse 5
3000 Hannover 1

Tel: (511) 34 40 81
TELEX: 923625 INTH D

ISRAEL

Intel Semiconductors Ltd.*
Alidim Industrial Park

Telex: 371215
ITALY

il Corporation Hat Spa®
Milanofiori, Palazzo E
20094 Assago iano)
Tel: (02) 824 40 71
Telex Puitaas L

NETHERLANDS

Intel Semlconductor Nederland BV.*
Alexanderpoort ilding

Marten Meesweg 93

3068 Rotterdam

Tel: (10) 21 23 77

TELEX: 22283

NORWAY

Intel Norway A/S
P.O. Box 92
Hvamveien 4
2013

Skjetten

Tel: (2) 742 420
TELEX: 18018

SPAIN

Inte! Iberia
Calle _Zurbaran
28-1.

- .
28010 Madrid
Tel: (34) MIO 40 04
TELEX:

SWEDEN
Intet Swede;\ AB*

TELEX: 12261
SWITZERLAND

Intel Semiconductor AG.*
Talackerstrasse 17

8152 Glanbmgg postlach
CH-8065 Z

Tel: (01) 8

TELEX: 57989 ICH CH

UNITED KINGDOM

et ¢ Oorporanon (UK) Ld.*
iper

Swindon, Wilshire SN3 1RJ
Tel: (793)

TELEX: 444447 INT- SWN

*Field Application Location

EUROPEAN DISTRIBUTORS/REPRESENTATIVES

AUSTRIA

Bacher Elekonische Geracte GmoH
Rotenmuehigasse 26

Tel: (222) 83 56 46
TELEX: 11532 BASAT A

W. Moor GmbH
Slorchengasse n
A-1150 Wi

Tel: 2224 65 86 46

BELGIUM

|nelco Belgium S.
Ave. des Croix de Guerre 94
B1120 Brussels
Tel: (021) 216 01 60
TELEX: 25441

DENMARK

iTT Multikomponent A/S
Naverland 29

DK-2600 Gloskrup

Tel ( )4 6 45

FINLAND

Oy Fintronic AB
Melkonkalu 24 A
SF-00210 Helsinki 2|

Tel: (0) 692 60

TELEX: 124 224 Flmn SF

FRANCE

Generim
Z.\. de Courtaboeuf

Avenue de la Baltique
F-91943 Les Ulls CedexBPBS
Tel: (1) S

TELEX: FGQWOO

Jermyn S.A,

16, Avenuo de Jean-Jaures
F-94600 Chmsy~Le~Ro

Tel: (1) 8! 2 00

TELEX: 260 96

Metrologie
La Tour d' Asnieres
4, Avenue Laurent Cely
F-92606-Asnieres
Tel: (1) 790 62 40
TELEX: 611-448

FRANCE (Cont'd)

Tekelec Airtronic

Cle des Bruyeres

Rue Carle Vernet B.P. 2
F-92310 Sevres

Tel (1) 534 75 35
TELEX: 204552

WEST GERMANY

Computer 2000
Garmischer Strasse 4-6

YELEX 521 4562

Electronic 2000 Vennebs AG.
Stahlgruberring
DBO 0 Mumch 82
(89) 42 00 10
TELEX 522561 EEC D

Jermyn GmbH
Posﬂach 1" BO
Schulstrasse 84
77 Bad Camberg
Tel: (06434) 231
TELEX: 48‘426 JERM D

CES Computer Electronics Systems

Gulenbelgsuasse

-2359 Henstedt-Ulzburg
Tel: (04193) 4026
TELEX: 2180260

Metrologie GmbH
Hansastrasse 15
D-8000 Munich 21
Tel: (89) 57 30 84
TELEX: 5213189

.Proelectron Vertriebs GmbH
"Max Planck Strasse 1-3
D-6072 Dreieich

Tel: (6103) 33564

TELEX: 417983

IRELAND

Micro Marketing
Glenageary it Park
Glenageavy

5 () 85 62 88
TELEX: 31584

ISRAEL -

Eastronics Ltd.

1 Rozums Slmel
P.O. Box 39300
Tel Aviv 61390
Tel: (3) 47 51 51
TELEX: 33638

ITALY
Electra_3S S.P.A.

TELEX 332332

Intesi
Milanofiori Pal. E/S
1-20090 Assago
Milano

Tel: (2) 82470
TELEX: 311351
NETHERLANDS

Koning & Hartman
Koperwerf 30

P.O. BOX 43220

2544 EN's Gravenhage
Tel: 3| (70) 2!0‘
TELEX: 3152

NORWAY
Nordisk Elgkonic (Norge) A/S
Postoffice Box 122

Tel: (2) 846 210
TELEX: 17546

-, PORTUGAL

Ditram
Componentes E Electronica LDA
AV Mlgual Bombavda 133

Tor o)
TELEX 4T85 Breksp

SPAIN

ITT SESA
Miguel Ange! 21, 6 Piso
Madrid 1

a
Tel: (34) 14 1954 00
TELEX: 27461

Diode Espan

86
TELEX 42148

SWEDEN

Nordisk Electronik AB
Huvudstagatan 1

TELEX: 10547
SWITZERLAND

Industrade AG
Hertistrasse 31

CH-8304 Walllsellen

Tek (01) 830 50 4
TELEX: 56788 INDEL CH

UNITED KINGDOM
Bytech_Lid.

Unit 57

London _Road

Early, Reading
Berkshire RJ 12 1W

Tel:_(0734) 61031
TELEX: 848215

Comway Mccrosys!ems Ld.
Market Sl

Bracknel

Berkshxre RJ 12 1QP

Tel: (344) 55333

TELEX: 84720t

Jermyn Induslries Vestry Eslate
Oxford Ro: d
Seven_Oak:

Kent TN (4 SEU
Tel: (0732) 450144
TELEX: 95142
MED.L.

East Lane Road
North Wembley
Middlesex HA9 7PP
Tel: (190) 49307
TELEX: 28817

Rapid Recall, tid.
Rapid House/Denmark St
ml

TELEX 837921

YUGOSLAVIA

H. R. Microelectronics Enterprises
San JB:se California 95150

Tel: 408/978-8000
TELEX: 278-559




AUSTRALIA

Intel Australia Pty. L1d.*
{Maiing Address)

North Sydney NSW, 2060
{Stipping. Address)

Spectrum_Building
Eoo Pacific Highway

Cro NSW, 2065
Tel Oll 6' 2 957-2744
TELEX: 7

FAX: 0114 6‘ 2-957-2744

CHINA

intel PRC Corporation
15/F, Office 1, Citic Bidg.
Jian Guo Men Wai Avenue
Beijing, PRC

HONG KONG

Intel Semiconductor Ltd.*
1701-3 Connaught Centre
1 Connaught Road

Tel: 011-852-5-215-311
TWX: 60410 ITLHK

INTERNATIONAL SALES OFFICES

JAPAN

Intel Japan KK

5-6 Tokodai, Twosalo -machi
Tsukuba-gun, lbaraki-ken 300-26
Tel: 029747-8511

TELEX: 03656-160

Intel - Japan KK.*
Komeshin Bldg.

2-1-15 Naka- macm
Atsugi, Kanagawa 243
Tel: 0462-23-3511

Intel Japan KK.*
Daiichi Mnsugl Bldg
1-8889 Fuchu-cho
Fuchu-shi, Tokyo 183
Tel: 0423-60-7871

Intel Japan KK.*

Bldg. Kumagaya

2-69 Hon-cho
Kumagaya, Satama 360
Tel: 0485-24-6871

Intel Japan K.K.
Ryokuchi-Station Bldg
2-4-1 Terauchi
Toyonaka, Osaka 560
Tel: 06-863-1091

JAPAN (Cont'd)

Intel Japan_ KK.
Shinmaru’ BIdg.

1-5-1 Marunouchi
Chiyoda-ku, Tokyo 100
Tel: 03-201-3621

Intel Japan KK.

Flower Hill Shln<machl East Bldg.
1-23-9 Shi

Setagaya-! ku Tokyo 154

Tel: 03-426-2231

Intet Japan K.K.*

Mitsui-Seimei Musashi-Kosugi Bldg.
915-20 Shinmaruko, Nakahara-ku
Kawasaki-Shi, Kanagawa 211

Tel. 044-733-70‘

Intel Japan K.K

Mishima TokyoKaqo Bidg.
1-1 Shibahon-cho
Mishima-shi

Shizuoka-Ken 411

Tel: 0559-72- 4|2|

KOREA

Intel Semiconductor Asia Ltd.
Singsong Bidg. Bin Floor #8906
Dong YYoungdeungpo-Ku

Tel 0"~B2-2-784~8135 or 8286
TELEX: K29312 INTELKO

SINGAPORE

tetel Sermcnnduch)r ud.
101_Thomson

21-06 Goldhlll Square

Singapore

¥el on- 65 250 78"

TAIWAN
Imel Semlconduck)r L(d
in Chi

7¢e Mm Sheng Easl Road
Taipei

*Field Application Location

INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES

ARGENTINA
gLC S.RL Bartalome Mitre 1711

1037 Buenos Aires
Tel: 011-54-1-4¢
Telex: 17575 EDARG AR

Agent:
Soimex International Corporallcn
15 Park Row, Room #1730
New York, New York 10038
Tel: (212) 406-3052

AUSTRALIA

Totat Electronics
(Mailing Addvess)
Private 250

Burwood, Vu:tona 3125

(Shipping Address)
9 Harker Street
W
Victoria 3
Tel: 011 5‘ 3 -288-4044
TELEX: AA 31261

Total Electronics
Box '39

2.0

Tel: 011 51 02 438 1855 '
TELEX: 26297

BRAZIL

Elebra Mlcroebec\mmca S/A
R. Flond 1821-8 ander

Sao F l S
Tel, 011-55»11-533-9977
TELEX: 1125957

CHILE

(Malllng Address)
VIC, MacKenna 204
Casnlla 05

Tel 0?' 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 D 20 Kingsford Ind. Bldg.
Phase 1 26 Kwai Hei Street NT
Hong Kohg

Tel: "011-852-5-223222

TWX: 39114 JINMI HK

CHINA (Cont'd)

Schmidt & Co. Ltd
J8rF. Great Eagle Centre
Wa

Tel: 0||~852-5-622-0222
TWX: 74766 SCHMC HK

HONG KONG

Schmidt & Co. Ltd.
18/F. Gvea( Eagle Centre

anc)
Tel: 011-852-5~822-0222
TWX: 74766 SCHMC HK

INDIA

Micronic Devices
65 Arun Complex
D V G Road
Basavan Gudi

TELEX: 0115947 MDEV

Micronic Devices
\80411090 Nirmal Industrial Estate
o
Bombay
Tel. 01‘ 91 22-48 6(~70
TELEX: 011-71447 MDEV IN

Micronic Devices
R-694 New Rapnder Nager
New Delhi 110 O

Ramlak International, inc. (Agent)
Ma ilda  Avenue
Suu

Sunnyvale. CA 94086
Tel: (408) 733-8767

&S Covgoranon
PO Box
San Jose 95160-0160

JAPAN

Asahi Electronics Co le

KMM Bidg. Room

2-14-1 Asano, Kokuraklla Ku

Kllakyushu City 802

Tel: (093) 51!-6471

TELEX: AECKY 7126.16

C. itoh Micronics Corp.

QS 85 Bdg 2-6-5 Suda Cho
da rnyoda Ku Tokyo 101

Tel (03) 256-2211

TELEX: (03) 252 3774

JAPAN (Cont'd)

Ryoyo Electric Curporahon
Shuwa Sakurabashi Bldg.
4-5-4 Hatchobori
Chuo-Ku, Tokyo 104

Tel: (03) 555-4811

Tokyo Electron Ltd.
Shinjuky Nomura Bldg.
1-26-2 Nishi-Shinjuku
Shinjuku- Ku Tokyo 160
Tel. (03) 3:

TELEX: 232- 2220 LABTEL

KOREA
J-TEK_Corporation

2nd_Floor, Government Pension Bldg:
lo-Dong

24-3 Yoido-
YYoungdungpo-Ku

eoul 1

Tel: 011-82-2-782-8039

TELEX: KODIGIT K25299
Koram Digital USA (Agent)
14066 East Firestone Boulevard
Sante_Fe Springs, CA 90670
Tel: (714) 739-2204

TELEX: 194715 KORAM DIGIT LSA
Samsung

23rd FI. Dong Bang Bldg
1502-KA Taepyung-RU
Chung-Ku

eou
Tel: 777-78

TELEX 27970 KORSST K

Tristar _Semiconductor (Agent) A
5150 Great America Parkway .
Santa Clara, CA 950

(408) 980-1630

MEXICO

DICOPEL S.A.

Tochtli 368 Fracc. Ind. San. Antonio
Azcapo alco
02760-Mexico, D.F.
Tel 9011525561321
TELEX: 1773790 DICOME
NEW ZEALAND

Northrup lns(rumenls & Systems " Ltd.
459 Kyber Pas:

P.O. Box 9464 Newmarkel
Auckland 1 .

Te)7 011-64-9-501-219, 501-801, 587-
TELEX: NZ21570 THERMAL

Northrup Instruments & Systems Lid.
P.O. Box 2406

Welington 856658
TELEX: NZ3380

PAKISTAN

Computer Apphcanons Lid,
7D Gizri Boulevard
Defence

Karachi-46

Tel: 011.92-21-530-306
TELEX: 24434 GAFAR PK

Horizon Training Co., Inc. (Agent)
1 Lafayette Center

1120 20[h Street NW

Suite

Washlnglon D.C. 20036

Tel: (202) 887-1900

TWX: 248890 HORN

SINGAPORE
Egnetal Engineers Corporation Pty.
t
203 Henderson Road

derson Indus(nal Park 0315
Tel 0"065-2
TELEX: R523937 GENERCO
SOUTH AFRICA

E!ectwnlc Bulldmg Elements, Pty. Lid.
(Mailing Add 9

Box
Pretoria OODI
Tel: 011-27-12-469921
TELEX: 3-22786 SA

(Shipping Address)

Pine Square, IBlh Street
Hazelwood  Pretoria
TAIWAN

Mitac Carporanon
N 5 Ming Sheng E. Road

Tel: 011-96-2~50|-823|
TELEX: 11942 TAIAUTO

Mectel International, Inc. (Agent)
85 Vis ut

FAX: 408-380-9742
YUGOSLAVIA

H. R. Microelectronics Enterprises
P.O. Box 5604

San Jose, California 95150

Tel: (408) 978-8000

TELEX: 278-559

. *Field Application Location
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~UNITED STATES

Intel Corporation

3065 Bowers Avenue
San‘ Clara, CA 95051

JAPAN

Inte] Japan K.K.
5-6!\Tokodai Toyosato-machi

Tsukuba-gun, Ibaraki-ken 300-26
Japa?
NCE
Intel Paris
1 Rue Edison, BP 303
78054 Saint-Quentin en Yvelines
France
UNITED KINGDOM
Intel Corporation (U.K.) Ltd.
Piper’'s Way
Sw'1'ndon
Wilgshire, England SN3 1R]

T GERMANY
Intel Semiconductor GmbH
Seidlstrasse 27

D-8000 Munchen 2
- West Germany
\
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