intal.
tel iATC 29C53AC
DIGITAL LOOP CONTROLLER

m 4-Wire Full Duplex Digital Transceiver m Exceeds 1K Meter Range
m CCITT 1.430, ANSI T1.605 “S” Interface m iATC Standard SLD Interface

Compatible m MCS® Standard Microprocessor
m ISDN Basic Rate 144K Bit Per Second Interface
m D-Channel Processing Support m Peripheral Interface/Status Port

m Point-To-Point or Point-To-Multipoint
Bus Configuration

m Same Device Used at Both Ends of
Loop

Low Power, High Density CHMOS
m Single +5 Volt Supply

The Intel Advanced Telecommunication Component (iATC) 29C53AC Digital Loop Controller (DLC) is a 4-wire
transceiver/controller that is CCITT 1.430 and ANSI T1.605 compatible and can function at either loop end.
This part has integrated those features which are pertinent to the transceiver function and offers efficient
interfacing to other system components such as CODEC/Filters and 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 (packet framing) is programmable through either
the microprocessor or SLD interface ports. The 29C53ACs loop interface uses a 100% pulse-width pseudo-
ternary line code which meets CCITT’s “S" interface recommendations. It is capable of interfacing with up to
eight 29C53ACs in a passive or extended bus configuration as well as point-to-point.
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Figure 1. 29C53AC Pin Configurations
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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 control registers
and places interface outputs in a high impedance state. Operation begins after
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 pulse transformer. The transmitted line
code is 100% pulse width pseudo-ternary.

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
29C53AC and other SLD based components (e.g., 29C48).

SCL

SUBSCRIBER CLOCK: 512 KHz signal may be either generated or received by
the 29C53AC. This signal clocks the data on the SLD pin.

SDIR

SUBSCRIBER DIRECTION: An 8 KHz signal may be either generated or
received by the 29C53AC to indicate SLD data direction and framing. A high
level indicates 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 29C53AC
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 Vgs.

WRITE STROBE: (Active low input). When WR changes from low to high, data
on pins AD (0-7) is latched into the 29C53AC. When no local microprocessor
is connected, this pin should be tied to Vgs.

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 29C53AC. When a local microprocessor is not used, these pins
should be tied to Vgs.

ALE

ADDRESS LATCH ENABLE: Address is latched from AD(1-5) on falling edge
of this signal. State of CS is also latched at this time.

3

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 programmaed as an output, this pin
outputs the data stored in the PEC register fbit 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 QUTPUT PIN: This pin outputs data stored in the
PEC register (bit 0) or SLD status.
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Figure 2. 29C53AC Block Diagram
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1.0 INTRODUCTION

The 29C53AC Digital Loop Controller is an ad-
vanced, programmable digital transceiver providing
the layer one interface at the S or T reference point
in Integrated Services Digital Network (ISDN) basic
access applications. It provides access to the two B
channels and the D channel in accordance with
CCITT recommendation 1.430 and ANSI standard
T1.605, and supports both point-to-point and muiti-
point topologies. It can be used in linecard (NT) ap-
plications, or with the 29C48 programmable CO-
DEC/Filter and appropriate data communications
devices in voice/data subscriber (TE) applications.

The 29C53AC 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
29C53AC has four separate interfaces: a serial SLD
system interface; a parallel peripheral interface; a
parallel microprocessor interface and a 4-wire
CCITT compatible S-interface (subscriber loop inter-
face).

THE BLOCK DIAGRAM

Figure 2 represents a block diagram of the
29C53AC. 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 (PBUS) is used to transfer processed D-channel
data and general status and control information,
while the serial bus (SBUS) 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
SBUS and the SLD interface is stored here in appro-
priate paraliel 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 executing commands received in the SLD C byte.

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 FIFO fuliness level, loss of sync, frame
check error, overfiows 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 puise transformer.
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
29C53AC to function as a peripheral to a microcon-
troller or microprocessor. All internal registers are
directly accessible.

The spare bits processing block provides access to
the FA, N, and A bits. It also provides access to the
S and M bits, and supports the S and Q channels.

The peripheral interface circuitry provides an auxitia-
ry port for controlling auxiliary peripherals such as
power controllers, etc. it can be programmed to pro-
vide SLD status as well.

SLD INTERFACE

The SLD interface provides communication with oth-
er devices incorporating SLD interfaces.

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
direction line. SLD data is updated on the rising edge
of SCL and is latched on its falling edge. The 125 us
SLD frame period consists of 32 bits transferred in
master to siave 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 29C53AC 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
29C53AC or not, the SLD control and signaling
bytes may be used for 29C53AC configuration and
D-channel transfers. The command bytes are inter-
preted and executed by the 29C53AC’s command
processor circuit. The command processor gener-
ates internal PBUS cycles to carry out those com-
mands. Internal prioritization resolves PBUS colli-
sions between microprocessor-interface generated
and command-processor generated cycles. In case
of collisions, the microprocessor interface has high-
er priority to minimize access time but both cycles
will be completed.

“S” TRANSCEIVER

The 4-wire “S” transceiver circuit in the 29C53AC
conforms to CCITT recommendation 1.430 and ANSI
standard T1.605. This transceiver provides the inter-
nal drivers for transformer coupling to standard teie-
phone type twisted pair cables.

The “S” transceiver line code is 100% pulse width
pseudo-ternary code, with binary ones represented
by no line signal, and binary zeros by a positive or
negative pulse. Pulses alternate polarity except
when a code violation is created for establishing the
frame reference timing. The nominal pulse amplitude
is 750 mV when a suitable puise transformer is used.

The 29C53AC transmitter is typically connected to
the line through a pulse transformer and series

resistance (see Figure 12). The series resistance,
when used with protection diodes, provides addition-
al protection against surges. It also increases the
output impedance.

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 1.430. If these bits do not agree,
then the slave will abort its transmission effort. The
S, M, FA, A, and N bits are all accessible and pro-
grammable. The 29C53AC supports the layer 1
maintenance multiframing for the Q and S channels.

The activation protocol described in 1.430 is support-
ed by the 29C53AC. An inactive receiver can
achieve bit synchronization to an incoming signal
with approximately 15 mark-mark transitions. Info 2
or 3 frame alignment is not officially recognized untit
reception of 16 frames, to allow settling of the
29C53AC’s adaptive receive data thresholds. The
full activation sequence will complete in approxi-
mately 10 ms.

The 29C53AC is not sensitive to the polarity of the
wire pair connected to LR+ and LR—. Pulses are
always interpreted as zeros and framing relies on
violations; not on absolute polarity. System configu-
rations may dictate that care be taken in connecting
the LX outputs. in a multi-drop bus configuration all
TE transmitters must be connected with the same
polarity so that positive pulse to negative pulse con-
tention does not take place in the framing and D-
channel bits.

SLD B1 B2 [ S

B1 B2 c S

SDIR _I

SCL

MASTER ——+ SLAVE

L SLAVE ——— MASTER

B1 - 64KBPS DATA - 8 BIT BYTE
B2 - 64KBPS DATA - 8 BIT BYTE
C - CONTROL/DATA - 8 BIT BYTE

S - SIGNALING/DATA - 8 BIT BYTE
ALL BYTES ARE MSB FIRST

12548 !

270097-4

Figure 3. SLD Interface
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Figure 4. The S-Interface Frame Structure

The 29C53AC, functioning as an “S” interface mas-
ter in a multi-drop application, can interface with up
to eight slave systems. In this muitiplexing operation
a slave initiates a data transfer to the master, by
requesting access and transferring the data in ac-
cordance with the D-channel line access protocol
(1.440). Figure 5 shows typical applications of the
29C53AC.

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
of Figure 6(b) shows the transmitted “S” data
stream from the network terminator (master). The
dotted lines depict up to 20 ps propagation delay to
the “S” receiver at the terminal equipment (slave)
end. The terminal equipment’s transmitted “S” inter-
face frame is designed to have a fixed 2-bit frame
alignment delay from that of its received frame. The
adjustment for loop propagation delay is accounted
for in the network terminator’s receive circuitry (loop
delay section of block diagram). The loop delay cir-
cuitry will compensate for up to 10 bit periods of
round trip propagation delay which allows line re-
peaters to be placed in a loop that is several thou-
sand meters long.

MICROPROCESSOR INTERFACE

This interface is designed to operate with standard
Intel microprocessors such as the MCS®-48, MCS-
51, MCS-85 and 8086 families. All of the 29C53AC’s

internal registers are accessible and are available by

a single microprocessor cycle access. The
29C53AC latches address information from
POINT-TO-POINT
¥ |
1km
) |
TE NT
PASSIVE BUS
«—————— 100 M = 200 M —————1
NT
TE4 TE, | @@ o] TEg
EXTENDED PASSIVE BUS
l.725 -50M ——‘ 500 M |
NT
TE |@e o @] TE
270097-6

Figure 5. 29C53AC Bus Configurations
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TE NT
RECEIVE TRANSMIT
'S SLAVE|[#—— DATA PATH DATA PATH 4—]'S* MASTER
(8) (A)
SLD SLD
20c48}—“429c53 |« L » 29¢53 NETWORK
olb 4 WIRE"S slD
DATA DATA
(©) TRANSMIT RECEIVE ")
b DATA PATH DATA PATH —b
(D) (2]
270097-7

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

AD1-ADS, and does not use ADO for addressing.
This provides compatibility with 16-bit microproces-
SOrs.

The maskable interrupt pin is activated by the follow-
ing interrupt status features: D-channel errors; loss
of sync on “S” loop; change in spare bits or periph-
eral interface data; FIFO data transfer requests.

Alternatively, the 20C53AC can operate in the stand-
alone mode in line card and NT applications. This
mode is determined after a reset, provided all the
microprocessor interface pins have been tied to
Vgs. except for the interrupt pin. The 29C53AC is
then controlled using the C byte of the SLD inter-
face.

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. (This
must be programmed in the DPC register).

2 BITS
s

SLD B1 B2

Bt B2

SDIR J
s

MASTER — SLAVE

SLAVE — MASTER

._i

re | |

i
T
|

NOTE:

1. Status indicators are activated by the SST Bit in the PEC Register.
2. P3 changes two bits prior to P4 if raw D-channel data is routed over the SLD S byte.

270097-9

Figure 7. 29C53AC SLD Status Indicators
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Figure 6(b). Frame Alignment (Timing Diagram)
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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 Muitiple-Byte D Data Transfer To Slave #Bytes
100 Muttiple-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 —

INTERNAL CONTROL AND STATUS
REGISTERS

All of the 29C83AC’s internal control and status reg-
isters may be accessed through the microprocessor
interface or through the SLD interface (when in SLD
slave mode). When a microprocessor accesses a
register, the address and CS inputs are latched on
the trailing edge of ALE. The address is latched from
pins AD1-ADS5 of the microprocessor port.

In an SLD access, the 29C53AC 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

BITS

7

[ 11
Op Code

Argument

The 3-bit operation code in the control byte from the
SLD master should normally be 111, indicating the
idle state. The transferring of data to and from the
29C53AC is accomplished by indicating the type and
the number of bytes to transfer in a non-idle control
byte. When a polled response is requested, the
29C53AC responds to the poll operation code 000.
This can be used for the transfer of one or several
bytes of information.

The D-channel block transfers from the 29C53AC to
the SLD master preface the data bytes with a byte
header specifying the number of following bytes
(less than or equal to the maximum speeified) 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 packet
status in the upper three bits.

Data transfers over the SLD line cannot be made in
both directions simuitaneously. Multiple commands
and data bytes may follow each other directly from
the line card controlier to the 29C53AC if the previ-
ous command has been fully executed.

It is possible to fully configure the 29C53AC over the
SLD interface. 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 290C53AC 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 29C53AC 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 OOH, transfers the data to or from that
register and increments the address counter.

The register table below identifies the address of
each 29C53AC register. The status registers are
read-only registers while all control registers are
read/write registers. Because all the register ad-
dresses 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 address-
es which normally are status registers. Where no
register is assigned a location in the register test
mode, the normal status register located at this ad-
dress is read.
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Table 1. 29C53AC Registers

P?’?:Itel A:;:f;::('“ Access Symbol Function
Address

00 00000 RD EXS Interrupt Status

00 00000 WR (RT) EXM Interrupt Mask

02 00001 RD bPS D-Channel Processor Status

02 00001 WR (RT) DPC D-Channel Processor Control

04 00010 RD LPS Loop and Peripheral Interface Status

04 00010 WR (RT) LCR Loop Interface Control

06 00011 RDWR PEC Peripheral Interface and E-Channel Control

08 00100 RD RFN Receive FIFQO Status - # of Bytes Used

08 00100 WR (RT) SCR SLD Interface Control

0A 00101 RD XFN Transmit FIFO Status - # of Free Bytes

0A 00101 WR (RT) SDC SLD Data Transfer Configuration

oC 00110 RD SBR Spare Bits Receive Status

0oC 00110 WR (RT) SBX Spare Bits Transmit

OE 00111 RDWR LLB Loop Interface Loopback Control

10 01000 RD RFO Receive FIFO Output

12 01001 WR XFt - Transmit FIFO Input

14 01010 RDWR GCR General Command Register

16 01011 RDWR DPR D-Channel Priority Counter

18 01100 RDW RFXF Receive FIFO Interrupt Leve!

1A 01101 RDWR XFXF Transmit FIFO Interrupt Level

1C 01110 RD PLENH Packet Length High Byte

1C 01110 WR (RT) DUTH D-Channel Byte Counter Underflow
and Overflow Threshold

1E 01111 RD PLENL Packet Length Low Byte

1E 01111 WR (RT) DOTH D-Channel Byte Counter Overflow Threshold

20 10000 RDWR SBC Spare Bit Control

22 10001 RDWR PSR Position Selection

24 10010 RD RSR Receive Service Request

26 10011 RD XSR Transmit Service Request

30 11000 RDWR B1LS B1 Data in Loop to SLD Direction

32 11001 RDWR B2LS B2 Data in Loop to SLD Direction

34 11010 RDWR CR Control Byte from SLD

36 11011 RDWR SR Signaling Byte from SLD

38 11100 RDWR B1SL B1 Data in SLD to Loop Direction

3A 11101 RDWR B2SL B2 Data in SLD to Loop Direction

3C 11110 RDWR CX Control Byte to SLD

3E 11111 RDWR SX Signaling Byte to SLD

NOTE:

1. Address represents AD1-ADS. ADO is not used by the 29C53AC for addressing.
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29C53AC Register Definitions

In the register descriptions that follow, the acronym,
name, five bit address, and whether the register can
be written or read (or read only in RT mode) are
provided in the heading. For easy reference, the reg-
isters are listed in alphabetica! order.

B1LS B1 Data “S” to SLD Direction 11000 R, W
7 6 5 4 3 2 1 0

B1 data |

This register provides access to the B1 channe! data
flow in the direction from the “S” loop to SLD inter-
face. Data can be read or overwritten by the micro-
processor in intercept mode (see SCR register).
Also, data can be accessed so the MSB is in bit 7
(default mode) or flipped so that the LSB is in bit 7
by issuing the appropriate GCR command.

B2LS B2 Data “S” to SLD Direction 11001 R, W
7 6 5 4 3 2 1 0

B2 data 1

This register provides access to the B2 channel data
flow in the direction from the “‘S” loop to SLD inter-
face. Data can be read or overwritten by the micro-
processor in intercept mode (see SCR register).
Also, data can be accessed so the MSB is in bit 7
(default mode) or flipped so that the LSB is in bit 7
by issuing the appropriate GCR command.

B1SL B1 Data SLD to “S” Direction 11100 R, W
7 6 5 4 3 2 1 0

B1 data

This register provides access to the B1 channel data
flow in the direction from the SLD interface to the
“S" loop. Data can be read or overwritten by the
microprocessor in intercept mode (see SCR regis-
ter). Also, data can be accessed so the MSB is in bit
7 (default mode) or flipped so that the LSB is in bit 7
by issuing the appropriate GCR command.

CR Control Byte Receive 11010 R, W
7 6 5 4 3 2 1 0

data

This address provides access to the receive control
byte register pair in the SLD register bank. In SLD
master mode, this register contains the received
control (C) byte from the SLD link. This is typically
control information read back from an SLD slave de-
vice such as the 29C48. Register contents are only
valid in SSM (SLD master) mode.

CX Control Byte Transmit 11110 R, W
7 6 5 4 3 2 1 0

l data

This address provides access to the transmit control
byte register pair in the SLD register bank. in SLD
master mode, data placed in this register is transmit-
ted over the SLD link in the C byte. This is typically
control information sent to an SLD slave device
such as the 29C48. Data is only transmitted in SSM
(SLD master) mode.

DOTH Overflow Threshold (Low Byte) 01111 W
(RT)
7 6 5 4 3 2 1 0

Overflow Threshold Bits 0-7

This overflow threshold (maximum packet iength)
may be specified in the range 1-4095. An exception
is generated (see DPS register) if the threshold is
equaled or exceeded. Setting this register to O0H
(default) disables this function. The most significant
four bits of the overflow threshold are set in the
DUTH register.

DPC D-Channe! Processor Control 00001 W (RT)
7 6 5 4 3 2 1 0

unused DRT

I BZD‘I D-Ch. Routing

DRT D-channel routing through B2 on the SLD if
bits 2-0 are 101.

B2SL B2 Data SLD to “S” Direction 11101 R, W BITS
7 6 5 4 3 2 1 0 5 4
B2 data 0 0 route through B2 bits 0, 1
0 1 route through B2 bits 2, 3
This register provides access to the B2 channel data 1 0 ute through B2 bits 4. 5
flow in the direction from the SLD interface to “S” o oug —
loop. Data can be read or overwritten by the micro- 1 1 route through B2 bits 6, 7

processor in intercept mode (see SCR register).
Also, data can be accessed so the MSB is in bit 7
(default mode) or flipped so that the LSB is in bit 7
by issuing the appropriate GCR command.

B2D When the raw D channel is routed to the SLD in
the B2 byte (DPC bits 2-0 = 101), this bit sets
the value for the unused bits of the transmit
direction B2 byte (all zeroes or all ones).
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D-channel routing is programmed in bits 2-0 of this
register for both NT and TE operation. D-channel
processing can be bypassed to provide a clear 16K
bits per second channel over the SLD line if desired.
Bit 1/3/5/7 of the B2 channel or bit 1 of the S chan-
nel will be the first one transferred over the “S” bus
in this case.

BITS
1

0 0 Processor inactive, disconnect
from SBUS

Loopback test mode (1)

D-CHANNEL MODE

0 Reserved

1 1 Processor active on SBUS,
normal operation

1 0 0 Processor inactive, raw D
through SLD S byte bits 1, 0

1 0 1 Processor inactive, raw D
through SLD B2 byte as set in
DPC 4,5

1 1 0 Reserved

1 1 1 Reserved

NOTE:

1. Bit PEC.4 (EMO) must also be set to one to use the D-
channel loopback test mode when operating as a loop
slave (TE) if the loop interface is not synchronized.

DPR D-Channel Priority 01011 R, W
7 6 5 4 3 2 1 0

[ unused l ZIs I I PRI l

unused

ZIS When ZIS = 1, the transmitter will not perform
zero insertion on the outgoing D-channel
frame. The data in the FIFO will be transmitted
as is. When ZIS = 0, zero insertion is enabled
which is normal operation. The default for this
bit is 0.

When PRI = 0, the higher priority class (8) is
selected for the D-channel priority logic. When
PRI = 1, the lower priority class (10) is select-
ed. This bit defaults to 1, selecting the lower
priority class.

DP
S D-Channel Processor Status 00001 R

7 6 5 4 3 2 1 0

PR

F(B I transmit status l RD | receive status J

XB Transmitter busy. This bit is set to 1 whenever
D-channel processor is transmitting. This bit
does not affect the XDP bit in EXS, or cause an
interrupt. This bit is zero when the transmitter is
inactive or awaiting priority on the D-channel.

Transmit status, encoded as follows:

Bit4 if set to 1, the packet being transmitted was
aborted due to FIFO underrun. The FIFO was
emptied, and no EOP tag was found.

Bit 5 if set to 1, the packet being entered to the FIFO
by the microprocessor was aborted due to
FIFO overrun. The FIFO was written to when
full.

Bit6 if set to 1, the packet being transmitted was
aborted due to loss of priority, or loss of sync.
At a TE, priority is lost if the E-channel bit just
received does not match the last transmitted D
bit.
RB Receiver busy. This bit is set when a packet is
currently being received. This bit does not affect
the RDP bit in EXS, or cause an interrupt.

Receive status. The status of the packet which the
microprocessor has access to (appears at RFO) is
encoded as follows:

BITS Receive Status

1

Still receiving, no EOP yet

Good EOP

FCS error

FIFO underrun (read when empty)

- OjlOIQCJOIN
O|= =100
oO|=|O|=]|O|Q

FIFO overrun (FIFO full when next byte
received)

1{0! 1 |Packet underflow (packet too short,
threshold set in DUTH)

11 1| 0 Packet overflow (packet too long,
threshold setin DOTH)

1{1]1|Abortor loss of sync

DUTH Underflow and Overflow (High Byte)
Threshold 01110 W (RT)

7 6 5 4 3 2 1 0

underflow threshold overflow threshold bits 11-8

The underflow threshold (minimum packet length)
may be specified in the range 1-15. An exception is
generated (see DPS register) if the threshold is not
exceeded. Setting this register to 00H (default) dis-
ables this function. The upper four bits of the over-
flow threshold are also contained here.
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EXM Exception Mask 00000 W (RT)
7 6 5 4 3 2 1 0

l 0 IXSRIRSR] PC[SX | LSJXDPlRDPl

Setting a bit to 1 in this register enables the associ-
ated exception to generate an interrupt, and to ap-
pear in the S byte of the SLD line. This register is
initialized to 00H, all interrupt sources masked.

EXS Exception Status 00000 R
7 6 5 4 3 2 1 0

| x [xsr|msr] pc | sx | s | xop | ror]

This is the main status register. It should be polled
first when investigating the source of an exception.
Some status is expanded in additional registers.
When unmasked, bits set in EXS cause an interrupt,
and affect the SLD signaling byte status.

X  reserved for future use, should be masked.

XSR request for transmit FIFO data transfer. The
transmit FIFO is at the programmed level of
emptiness (set in XFXF). Or, if XFXF = 0, the
closing flag of a packet has been transmitted.

RSR request for receive FIFO data transfer. A com-
plete D-channel packet has been received, or
the FIFO is full to the programmed level (set in
RFXF). .

PC change noted in peripheral interface inputs.
Read LPS bits 5-7 for status.

SX exception noted in spare bit unit (muitiframing
or A bit change). Read SBC for more informa-
tion.

LS loss or gain of synchronization to the “‘S” loop.
Read LPS for loop status.

XDP D-channel processor exception, transmit side.
Read DPS bits 4-6 to determine cause.

RDP D-channel processor exception, receive side.
Read DPS bits 0-2 to determine cause.

GCR General Command Register 01010 R, W
7 6 5 4 3 2 1 0

[ command code

Wwiriting one of the listed codes to the GCR register
causes the specified event to execute once. A new
command should not be written to GCR for five cy-
cles of CLK. Where the code contains X's, those bits
have no effect. Reading the GCR register reads the
previous command.

GCR Commands
CODE COMMAND EVENT

111 O00XX GRST Reset all internal units.

011XXX11 GDRAB Clear receive FIFO to next EOP (ignore data from loop
until FLAG if none presently in FIFO).

011XXX10 GDRCL Clear entire receive FIFO.

011XXX01 GDXAB Abort and clear the transmit packet currently being
constructed by the microprocessor.

011XXX00 GCXCL Stop D-channel transmission, clear transmit FIFO, and
indicate idle on transmitted D-channel.

010XXX10 GDXMK Mark EOP in transmit FIFO (no effect if FIFO empty).

010XXXT1 GLMX4, Transmit INFO 4 (T=0) or INFO 2 (T = 1) regardless of

GLMX2 receive state. GLMX2 must be issued once before

GLMX4 will cause INFO 4 to be transmitted. GTD must
be issued to after GLMX4 return to normal operation.

010XXX00 GSSsY Synchronize S frame to the next SLD frame (valid only
when the loop is inactive).

001XXXNF GB1F, N = select B1 (0) or B2 (1).

GB2F F = 0, don't fiip (bit reverse) B1/B2 between
PBUS and SBUS (MSB first).

F = 1, flip B1/B2 between PBUS and SBUS (LSB first).

000XXX0A GTST Set PBUS address AS to A (A= 1 for register test
mode).

000XXX1D GTA, Set D = 1 for loop activation command, set D=0 for

GTD loop deactivation command.
otherwise no effect no action taken.
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LCR Loop Interface Control 00010 W (RT)
7 6 5 4 3 2 1 0

| unused | B1E | B2E | xmiT| MODE

B1E, B2E B-Channel Transmit Enables (no effect in
LSM modes)

0 disable transmitter for Bn subframes
1 enable transmitter for Bn subframes
XMIT Transmitter Enable (no effect in LSM modes)

0 power/down/disable transmitter (output is
high impedance)

1 enable transmitter
MODE Loop Interface Mode
bits
210
000
001
010
011
100
101

LOFF power down/disable transceiver
LOFF power down/disable transceiver
reserved

reserved

LSSA Adaptive Receive Timing, Slave (TE)
LSMH Hybrid Receive Timing, Master (NT)
Extended passive bus or point-to-point
LSMA Adaptive Receive Timing, Master
(NT)

LSMF Fixed Receive Timing, Master (NT)
Short passive bus

110

111

LLB Loop Interface Loopback Control
00111R, W

7 6 5 4 3 2 1 0
[tmi | ou [ sa [ 1| 2| bs | ges | e1s |

For data looped back towards the loop, the analog
circuitry and data formating and deformating is in-
cluded. For data looped back towards the system
(SLD) intertace, the loopback occurs at the interface
to the internai SBUS. None of the data formating, or
analog circuitry is included. The loop interface must
be active and synchronized to use these loopback
features.

TM1 1=Test mode which selects short activation
(approximately 5 “‘s” frames) and fixed receive
data thresholds (240 mV). 0=Normal opera-
tion (activation requires approximately 16 “s”
frames and thresholds are adaptive).

DL 1=Loopback D toward loop, 0= disable loop-
back

B2L 1=Loopback B2 toward loop, 0 =disable loop-
back

B1L 1=Loopback B1 toward loop, 0 =disable loop-
back

TM2 1=Test mode which sets internal voltage ref-
erence to Y, Vcc. 0=Normal operation. Set
this bit to zero.

DS 1=Loopback D toward system, O=disable
loopback

B2S t=Loopback B2 toward system, O=disable
loopback

B1S 1=Loopback B1 toward system, 0=disable
loopback

When operating as a loop slave (TE), bit PEC.4
(EMO) must also be set to one to use the D-channel
loopback toward the system interface (set by the DS
bit) if the loop interface is not synchronized.

LPS Loop, Peripheral interface Status 00010 R
7 6 5 4 3 2 1 0

encoded loop interface

P3s | P2S | P1S | RS status

P3S state of peripheral interface pin P3 when con-
figured as an input

P28 state of peripheral interface pin P2

P18 state of peripheral interface pin P1

RS indicates a received signal (1), or no received
signal (0). This bit becomes active after at least
three pulses were detected in the previous 48
bit period. This period may not be aligned to the
receive frame if the receiver is not yet synchro-
nized. The RS bit is updated once every 48 bit
period, and does not cause an interrupt or af-
fect the LS bit in the EXS register. The RS bit
does not cause any change in state of the loop
interface state machine.

Loop interface status code:

BITS
3 mode: master(1)/slave(0)
2 transmitter enable (both LCR.3 AND LCR.2 are

set)
1,0 11 = active
10 = initialize (init)
01 = initialize
11 = inactive

PEC Peripheral Interface, E Channel Control
00011 R, W

7 & 5 4 3 2 1 o0
™3 | aa [ em1 ] Emo | sst [pacen] ps | pa |

TM3 1 = Test mode which enables a once per
frame, active low strobe to be output
on pin P1 (normally an input) which in-
dicates the start of an *s” transmit
frame. P2 is also configured as an out-
put (DPLL status).

0 = Normal operation. P1 and P2 are in-
puts.
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29C53AC LOOP INTERFACE STATES (LPS Register)

:::2 Description

1111 LSM3 active: sending INFO4

1110 LSM2 remote init: receiving INFO 1

1101 LSM1 local init: send INFO 2 on local request

1100 LSMO inactive, powered up (receiver active)

1011 — (unused) —

1010 LMP2 passive resync, < 16 frames correct

1001 LMP1 passive resync, < 3 pulses per frame

1000 — (unused) —

0111 LSS3 active: sending INFO3

0110 LSS2 remote init: sync to INFO 2/INFO 4

0101 LSS1 local init: send INFO 1 on local request

0100 LSS0 inactive, powered up (receiver active)

0011 LSP3 active, receive only, successful passive resync

0010 LSP2 passive resync, < 16 frames correct

0001 LSP1 passive resync, < 3 Pulses per frame

0000 LOFF inactive, powered down (receiver inactive)
AA auto-answer mode enabled (1), or disabled P30OEN P3 output enable (also enabled by SST). 0

(0) = input, 1 = output
P3 P3 output value

EM1, EMO P4 P4 outzut value
Master, LSM modes
0)(a ) generate E channel from received D ::' 1E ::)HRD-Channel Packet Length High Byte
10 force E channel to logical zero 7 6 5 4 3 2 1 0
11 force E channel to logical one

Slave, LSS mode

X0

01

11
SST

normal E-channel function, contention reso-
lution mechanism is enabled

ignore E channel, always transmit D-chan-
nel data without waiting for priority. Loss of
priority exception is suppressed

Force loss of priority

present SLD status on P3 and P4 if 1, orif 0,

P3 and P4 are 1/0 pins controlled by PEC
bits 0-2.

length

This register holds the upper byte of the length of
the current D-channel packet. The count is updated
as the packet is read out of the receive FIFO. Reads
of PLENH should be done a minimum of 3 CLK cy-
cles after reading RFO.

PLENL D-Channel Packet Length Low Byte
01111R

7 6 5 4 3 2 1 4]
L length J

This register holds the iower byte of the length of the
current D-channel packet. The count is updated as
the packet is read out of the receive FIFO. Reads of
PLENL should be done a minimum of 3 CLK cycles
after reading RFO.
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PSR Position Selection Register 10001 R, W
7 6 5 4 3 2 1 0

[ any bit set l

A one in any bit of this register enables that bit onto
the microprocessor bus when the XSR and RSR
registers are read. Those bits of PSR in the zero
state disable the corresponding bit positions of the
microprocessor bus of the 29C53AC so that those
bits remain in a high impedance state when RSR or
XSR are read.

This register allows the processor to poll up to eight
29C53AC transceivers on the same microprocessor
bus at one time, with each having its own status bit
position in the byte. Using this method the processor
can check status on all 29C53AC devices with a sin-
gle read.

See also RSR (Receive Service Request) and XSR
(Transmit Service Request).

This register cannot be accessed via SLD com-
mand.

RFN Receive FIFO Number 00100 R
7 6 5 4 3 2 1 0

| EOP IMOREI FULL]

number of bytes avail. ]

This register indicates the number of bytes in the
receive FIFO as detailed below. (Undefined uniess
the D-channel processor is enabled.)

EOP  Minimum of one byte in the receive FIFO is
marked as the end of a packet if EOP = 1.
if EOP = 0, no byte marked as end of pack-
et.

MORE If MORE = 1, more information is available
in the receive FIFO beyond the first packet,
delineated by an EOP marker. If MORE =
0, no data lies beyond the first packet.

The entire FIFQ is filled if 1. The FIFO is not
full if 0.

number If at least one EOP is marked, this value is
the number of bytes to the first EOP. If no
EOP is marked, this value indicates the
number of valid bytes in the receive FIFO.

FULL

RFO Receive FIFO Output 01000 R
7 6 5 4 3 2 1 0

data

Read from this register to read from the receive
FIFO. Do not write to this location, as one byte will
be lost from the packet (read out from the FIFO).
Reads from this location shouid be separated by 4
CLK cycles.

RFXF Receive FIFO Exception Fullness
01100R, W

7 6 5 4 3 2 1 0
RFXF

| unused

If the number of bytes accumulated in the FIFO is
equal to or exceeds this 5-bit number, or if the re-
ceive FIFO contains a byte marked EOP, the receive
FIFO exception RSR is activated. Setting this regis-
ter to zero disables this function. However, a packet
tagged EOP will still set the RSR exception.

RSR Receive Service Request 10010 R
7 6 5 4 3 2 1 0

each bit set to state of RSR J

All bits in this register reflect the same status, the
state of the RSR bit in the EXS register. When this
register is read, only those bits indicated by a 1 in
the corresponding bit positions in the PSR register
are enabled onto the microprocessor bus. The re-
maining bit positions on the microprocessor port
pins remain in a high impedance state during a read.
This allows up to eight 29C53AC transceivers con-
nected to the same microprocessor bus to be polled
for status with one read. This feature is useful, for
example, in linecard applications where multiple
29C53AC devices are controlied by one microproc-
essor.

See also PSR (Position Selection Register) and XSR
(Transmit Service Request).

SBC Spare Bit Control 10000 R, W
7 6 5 4 3 2 1 0
|MFE}MDX| MS | SIE | MIE] MX IAXE[ AX l

All exceptions are generated at the beginning of the
ISDN frame following the event which causes the
exception.

MFE Multiframe function enable. When MFE = 1,
the spare bit unit is in the multiframe mode.
When MFE = 0, the 29C53AC will not perform
any of the multiframing procedures.

MDX Muitiframe Q/S data change exception indica-
tion. When MFE = 1, this bit is set to 1 if a
Q/S bit quartet is received that is different
from the previous one received, and a spare
bit exception (SX in EXS) is generated. This bit
is cleared upon reading SBC.

MS Multiframe sync indication. When MFE = 1,
this bit indicates the multiframe synchroniza-
tion status (1 = in sync, 0 = out of sync).
When MS changes from 1 to O, a spare bit
exception is generated (SX in EXS). When
MFE = 0, this bit is always a one.
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SIE Single frame interrupt enable. Setting this bit to
a 1 enables the generation of a spare bit ex-
ception (SX in EXS) every ISDN frame. The
single frame exception does not have an indi-
cation as such, but the indication should be
inferred if the SX bit in EXS and the SIE bit are
set. If SIE = 0, no single frame exception is
generated.

MIE Multiframe interrupt enable. When MFE = 1,
setting MIE to a 1 enables the generation of a
spare bit exception (SX in EXS) when the MX
bit becomes set. MIE = 0 masks the MX bit
from producing a spare bit exception.

MX  Multiframe exception indication. When MFE =
1, this bit becomes set to 1 on the first frame of
the 20 frame multiframe, indicating that new Q
or S transmit data can be written to SBX, and
that new Q or S receive data is available in
SBR. MX is cleared upon reading SBC. If MFE
= 0, MX is not set. At the TE the multiframe
exception indication is not dependent on mutti-
frame sync being established.

AXE Activation bit change exception enable. Set-
ting AXE to a 1 enables the generation of a
spare bit exception (SX in EXS) when AX be-
comes set. For AXE = 0, the A bit exception is
suppressed.

AX Activation bit exception indication. This bit be-
comes set to 1 after a change in the received
A bit value at the TE, only after the loop inter-
tace has acquired synchronization. The state
of the A bit can be read in SBR. This bit is
cleared upon reading SBC.

SBR Spare Bit Receive 00110 R
7 6 5 4 3 2 1 0
iQS4/x|033/lesz/x|os1/sI S/M l N I FA I A ]
(MFE = 1/MFE = 0)

QS1- Q or S bit quartet received. These bits are

QS4 only valid when MFE = 1. QS1 is received
first.

S S bit received. Valid only in LSS (TE) mode.
When MFE = 1 the S bit is located at SBR.3,
and when MFE = 0, at SBR.4.

M M bit received. Valid only in LSS mode. This
bit is not indicated in SBR when MFE = 1.

N N bit received. Valid only in LSS mode.
FA  FA bit received.
A A bit received. Valid only in LSS mode.

NOTE:
The Q and S bit quartets are updated every 20
frames, while the remaining bits are updated every
frame.

SBX Spare Bit Transmit 00110 W (RT)
7 6 5 4 3 2 10

LQSMXIQSS/X , QS2/FAE # lQS1/S | S/MI N=FA| FAlAsq

(MFE = 1/MFE = 0)

QS1- Q or S bit quartet transmission. These bits
Qs4 are only valid when MFE = 1. QS1 is trans-
mitted first.

FA echo enable. Valid only when MFE = 0
and in LSS (TE) mode. If FAE# is 0, the
29C53AC automatically echoes the re-
ceived FA bit from the NT in the FA bit posi-
tion of its transmit frame. If FAE# is 1, the
transmitted FA bit follows the state of bit
SBR.1. The default is FAE# = 0, and the
FA bit is echoed.

S S bit transmitted. Valid only in LSM (NT)
modes. When MFE = 1, the S bit is located
at SBR.3, and when MFE=0, at SBR.4.
When MFE = 1, the S bit is transmitted in
the frames of the multiframe when FA is not

FAE#

equal to 1.
M M bit transmitted. Valid only in NT mode
and MFE = 0.

N = FA Control for the N bit. Valid only in the NT
mode. If N = FA is set to 1 the N bit trans-
mitted will equal the FA bit value. The N =
FA bit should be set to 0 for normal opera-
tion so that the N bit will be the complement
of the FA bit. The default is N = FA set to
0.

FA FA bit transmitted. When MFE = 0 (and
FAE# = 1 for LSS mode) this bit controis
the value of the transmitted FA bit (normaily
0). If MFE = 1, this bit controls the value of
the transmitted FA bit during frames not in-
volved in the muitiframe procedure.

A# Control for the A bit. Valid only in the NT
mode. The complement of this bit is sent in
the A bit position of the transmit frame. For
the default value of zero the A bit is trans-
mitted as a one. During activation, the A bit
is set to zero during INFO 2 regardless of
the state of A#.

SCR System Interface Control 00100 W (RT)
7 6 5 4 3 2 1 0
SIM —,

IJnused l B2M B1M

This register configures the system, or SLD inter-
face. It defaults to 00H upon power up, which is the

5-122



intal.

iATC 29C53AC

SLD slave mode. In this mode, the 29C53AC ex-
pects to receive its timing reference from the SLD
interface. Therefore, in a terminal or other applica-
tion where the SLD interface will be a signal source,
the SLD mode master mode should be programmed
immediately after reset.

Bits 5, 4 B2 Mode
0 0 enable normal SLD transfers (default mode).
1 0 microprocessor intercept of B2
0 1 loop back B2 toward system interface
1 1 loop back B2 toward loop interface
Bits 3, 2 B1 Mode
0 0 enable normal SLD transfers (default mode).
1 0 microprocessor intercept of B1
0 1 loop back B1 toward system interface
1 1 loop back B1 toward loop interface
Bits 1, 0 System Interface Mode

0 0 SSS SLD slave (default mode). The
29C53AC SIDR and SCL pins are
inputs, and the 29C53AC transmits
data on SLD when SDIR is low

1 0 SSN SLD interface for intelligent NT2. The
29C53AC generates SCL and SDIR,
and transmits data on SLD when SDIR
is low

0 1 SSM SLD master. The 29C53AC generates
SCL and SDIR, and transmits data on
SLD when SDIR is high.

1 1 reserved

SDC SLD Data Transfer Configuration
00101 W (RT)

7 6 5 4 3 2 1 0
f ID |CE|MP|MCS|MFISS|SCJ

This register has no effect in SLD master mode

(SSM).

ID  No effect as control bit; reads “1, 0” to identify
version described here.

CE Command Enable

0 Ignore commands received on the SLD line

(except when RD and WR are both low during
reset)

1 Enable execution of SLD commands
MP  Muitiple Transfer to SLD Master
0 respond to poll command received in control

byte
1 respond immediately beginning in the next half
of the SLD frame

MCS Muitiple Byte Configuration and Status Trans-
fer

0 use control byte only (one byte per SLD frame)

1 use both control and signaling bytes (two bytes
per SLD frame)

MF Multiple Byte FIFO transfers (both directions)
0 use control byte only (one byte per SLD frame)
1 use both control and signaling bytes (two bytes

per SLD frame)

SS Single Status Byte Transfer (29C53AC to SLD
master)

0 respond to poll command received in SLD con-
trol byte

1 respond immediately beginning in the next half
of the SLD frame

SC Single Command/Configuration Byte Transter
(SLD master to 29C53AC)

0 data follows in control byte of next frame
1 data follows in the same frame’s signaling byte

SR Signaling Byte Receive 11011 R, W
7 6 5 4 3 2 1 0

data

This address provides access to the receive signal-
ing byte register pair in the SLD register bank. in
SLD master mode, this register contains the re-
ceived signaling (S) byte from the SLD link. This is
typically signaling or status information read back
from an SLD slave device. Register contents are
only valid in SSM (SLD Master) mode.

SX Signaling Byte Transmit 11111 R, W
7 6 5 4 3 2 1 0

| data

This address provides access to the transmit signal-
ing byte register pair in the SLD register bank. In
SLD master mode, data placed in this register is
transmitted over the SLD link in the S byte. This is
typically signaling or status information sent to an
SLD slave device. Register contents are only trans-
mitted in SSM (SLD Master) mode.
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XF1 Transmit FiFO Input 01001 W
7 6 5 4 3 2 1 0

XSR Transmit Service Request 10011 R
7 6 5 4 3 2 1 0

data l

I each bit set to state of XSR ]

This is the input address for the transmit FIFO. This
register should not be read, as it will cause the previ-
ous contents of XFI to be entered into the FIFO, and
the FIFO count (XFN) to be incremented. Writes to
this register should be separated by 3 CLK cycles.

XFN Transmit FIFO Number 00101 R
7 6 5 4 3 2 1 0

Lo ] o]

This register indicates the number of empty bytes in
the transmit FIFO. The count requires 5 CLK cycles
to update after a write to XFI. XFN can only be read
through the microprocessor bus and not through the
SLD port. Undefined unless the D-channel proces-
sor is enabled.

number of free bytes

XFXF Transmit FIFO Exception Fullness
01101R, W

7 6 5 4 3 2 1 0
XFXF

unused

If the number of untransmitted bytes in the transmit
FIFO is equal to this 5-bit number, the transmit serv-
ice request (XSR) bit is set in EXS.

Ali bits in this register reflect the same status, the
state of the XSR bit in the EXS register. When this
register is read, only those bits indicated by a 1 in
the corresponding bit positions in the PSR register
are enabled onto the microprocessor bus. The re-
maining bit positions on the microprocessor port
pins remain in a high impedance state during a read.
This ailows up to eight 29C53AC transceivers con-
nected to the same microprocessor bus to be polled
for status with one read. This feature is useful, for
example, in linecard applications where multiple
29C53AC devices are controlled by one microproc-
essor.

See also PSR (Position Selection Register) and RSR
(Receive Service Request).
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ABSOLUTE MAXIMUM RATINGS NOTICE: This is a production data sheet. The specifi-

T Bi e c cations are subject to change without notice.
emperature Under Bias ... - 1? o+ 800 *WARNING: Stressing the device beyond the “Absolute

Storage Temperature .......... —65°Cto +150°C Maximum Ratings” may cause permanent damage.

Voltage on any Pin ....Vgg —0.5V to Voo to +0.5V These are stress ratings only. Operation beyond the
. “Operating Conditions” is not recommended and ex-
Maximum Voltage on Ve tended exposure beyond the “Operating Conditions”
with Respect to VSS ..................... +7V may affect device reliability.
Total Power Dissipation.................. 500 mwW

D.C. CHARACTERISTICS Vcc = +5V +5%; Vgg = 0V; Ta = 0°C to 70°C;
Typical Values are at To = 25°C and Nominal Power Supply Values

DIGITAL INTERFACES

Test
Symbol Parameter Min Typ | Max | Units Conditions
bk Input/Output Leakage Current +10 RA Vss € ViN £ Vee
lowk (Excluding LR+, LR—, LX+, LX ™)
ViL Input Low Voltage 0.8 \
Viy Input High Voltage 2.0 \
VoL Output Low Voltage 0.45 v lop = +2.0mA
loL = 1.2 mA for
P1—P4,SLD
VOoH1 Output High Voltage 2.4 v loH = —400 pA
VoH2 Output High Voltage 0.9 Ve ) \ lon = —40 pA
C Pin Cap. (ex. LR, LXZ) 10 pF
POWER SUPPLY CURRENT (Averaged over 1 ms)
Symbol Parameter Min Typ Max Units Test Conditions
lcc () Power Down (Standby) 4 8 mA SLD and CLK Active
lcc @ \dle Operating Current 8 12 mA’ Receiver, SLD, CLK
Active
lecy Normal Operating Current 20 mA Everything is Active
(Excluding Current
for Output Loads)
A.C. Characteristics Vo = 5V £5%; Vgg = 0V; Tp = 0°C-70°C; CLK = 3.84 MHz
RECEIVER
Symbol Parameter Min Typ Max Units Test Conditions
VRD Minimum Received Differential 300 400 mvV
, Pulse Voltage
ZR LR+, LR~ Input Impedance 30 60 KQ Each Pin
CR LR+, LR~ Input Capacitance 10 20 pF Each Pin
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TRANSMITTER
Symbol Parameter Min | Typ | Max | Units Test Conditions
Vxp Transmit Differential 1800 | 2000 | 2200 | mV | R = 2000 (Note 1), R = 240
Pulse Voltage
Zox4 LX+, LX— Output Impedance | 30 60 KQ | Each Pin, Transmitting Binary One
Zox, LX+, LX~ Output Impedance 2 5 Q | Transmitting Binary Zero, Each Pin
Cox Output Capacitance 30 40 pF | Each Pin
CL Capacitive Load 1500 | pF | Parallel with 300Q Directly
between LX*+, LX~ across LX+ and LX— (Note 2)
MR Transmit Pulse Rise Time 400 ns | TestLoad
Ixr Source, Sink Current Limit 17 mA |RL=175
PHU Pulse Height Unbalance 0.5 3 % | TestLoad
tpw Pulse Width 516 | 521 | 526 [ ps [CLK = 3.84 MHz + 100 ppm (Note 3)
TIMING
Symbol Parameter Min | Typ | Max | Units Test Conditions
J Timing Extraction Jitter ('S” Slave Mods) 0 5| %
PD Total Phase Deviation LX with Respectto LR{ —7 +15| % {CLK = 3.84 MHz %100 ppm
NOTES:

1. This is essentially the open circuit voitage.

2. This is a stability test. Overshoot less than 25%, damping time less than 1.5 us.

3. Free running, measured between zero crossing of adjacent pulses. During DPLL adjustment in LSS (TE) mode, the
framing pulse may be wider or narrower by one cycle of CLK (260 ns).

390 tR tWR

Lxx VY | - 90% F‘:Sv 0% "l/—.
xo PW

© 1800 250 pF 1074 ;

LX=_An I - \—v

390 270097-16
270097-15 Differential Output
across LX+, LX~ for Vxp
Transmitter Test Load across 160 test circuit

load for tma, tew
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270097-11
Figure 8. SLD Interface Timing (29C53AC As Master)
SLD INTERFACE TIMING (29C53AC as Master)
Symbol Parameter Min Max Units
TKC CLK to SCL Delay 180 ns
TKS CLK to SDIR Delay 180 ns
TKP CLK to P3/P4 Delay(4) 150 ° ns
TKV CLK to SLD Data Valid 150 ns
TKDE CLK to SLD Driver Enabled 0 ns
TKDV SCL 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
TSbv SLD Data Hold Time After SCL 80 ns
TCLK CLK Period(5) 230 1000 ns
TCLKL CLK Low Time 115 550 ns
TCLKH CLK High Time 115 550 ns
NOTES:

1. 29C53AC samples SLD input data on SCL. falling edge.

2. 29C53AC changes SLD output data on SCL rising edge. ’

3. 29C53AC SLD out is enabled 11, CLK cycles after the SDIR rising edge and disabled V, CLK cycle before the SDIR
falling edge (as master only).

4. P3/P4, when programmed to output SLD status, changes state while SCL is low, approximately one CLK period ahead of
SCL rising edge.

5. Range over which the 29C53AC will function. The frequency of CLK must be 3.84 MHz +100 ppm to meet layer 1
recommendations for free running bit rate.
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P3.P4 X
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SLDy *=====e==cc=acc= {ri )’// R2 7 7 R31 X R32 pesccccmceccccca.
270097-10
Figure 9. SLD Interface Timing (29C53AC As Slave)
SLD INTERFACE TIMING (29C53AC as Slave)
Symbol Parameter Min Max Units
TDIRR SCL to SDIR Rising Edge —130 130 ns
TDIRFR SCL to SDIR Falling Edge —150 ns
TDIRFF SDIR to SCL Falling Edge 150 ns
TCHDF SCL High to Data Out Float 50 ns
TSHDF SDIR High to Data Out Float 50 ns
TKDH QOutput 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 Enabie SLD Output After SCL 0 ns
TSLDE Enable SLD Output After SDIR 0 ns
TSSH SLD Status Hold After SCL(3) 80 TCLK+ TCLKL +100 ns
NOTES:

1. 29C53AC samples SLD input data on SCL falling edge.

2. 29C53AC changes SLD output data on SCL rising edge.

3. P3/P4, when programmed to output SLD status, are generated on the first CLK rising edge after SCL high to low tran-
sition is detected. SCL is sampled on CLK falling edge.

5-128



intal. IATC 29C53AC

—= TAA |—
ALE L

TCl

TAC— ™
27009712
Figure 10. Microprocessor Bus Timing
MICROPROCESSOR BUS TIMING ]
Symbol Parameter Min Max Units
TAL Address Setup Before ALE Trailing Edge 10 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 15 ns
TAA ALE Pulse Width 30 ns
TWI Active CS Cycle Disallowed After WR(1) 2,5 X TCLK + 30
TRR Read Control Signal Width 100 ns
TRD Access Time from RD Leading Edge 100 ns
TAD Access Time from ALE Trailing Edge 250 ns
TDF Float Delay After RD Trailing Edge 40 ns
TCI Active CS Cycle Time for FIFO Access, RFO 4 X TCLK ns
XF! 3 X TCLK
for other registers 2 X TCLK
TAC ALE to Control Pulse 10 ns
NOTE:
1. Allow 3 extra clock cycles for GCR commands to execute.
Input/Output
24 2.0 2.0
’ TEST POINTS ’
Xaa>mrroms< 00 X
0.45
270097-13
A.C. Testing: Inputs are driven at 2.4V for a Logic “1" and 0.45V
for a Logic “0”. Timing measurements are made at 2.0V for a
Logic “1” and 0.8V for a Logic “0". Load capacitance C| =
100 pF.

Figure 11. A.C. Testing input, Output Waveform
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3.84 MHz £ 100 ppm

R(2) s
M CLK
N SCL_
LX SDIR +5
—_ (5)
X~ INT
cs
P 1:1.8 R 29C53AC WR
LR*| R
ALE
ADO = AD7
15 (——>

TYP 1:2.5 ©)]

Vss ' | Yee
— 0.1 b— 5V
- 270097-14

Figure 12. 29C53AC Application Diagram

NOTES:
1. The SLD port will be connected to an SLD master in NT applications, or to SLD slave devices such as the 29C48

programmable CODEC/Filter or appropriate data communication devices in TE applications.

2. Series resistance is used to increase the output impedance during transmission of a binary zero to greater than 202 on
the loop side. It also serves as protection against surges when used in combination with external protection diodes.

3. A lower turns ratio {e.g., 1:1.8) may be used at the cost of a lower ratio of received signal to locally generated noise.

4. Appropriate protection circuitry can be added depending upon the application.

5. Pullup selected for approximately 1 mA igy.
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