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GENERAL DESCRIPTION

The XRT72L54, 4 Channel DS3/E3 Framer IC is de-
signed to accept “User Data” from the Terminal
Equipment and insert this data into the “payload” bit-
fields within an “outbound” DS3/E3 Data Stream. Fur-
ther, the Framer IC is also designed to receive an “in-
bound” DS3/E3 Data Stream (from the Remote Ter-
minal Equipment) and extract out the “User Data”.

The XRT72L54 DS3/E3 Framer device is designed to
support full-duplex data flow between Terminal Equip-
ment and an LIU (Line Interface Unit) IC. The Framer
Device will transmit, receive and process data in the
DS3-C-bit Parity, DS3-M13, E3-ITU-T G.751 and E3-
ITU-T G.832 Framing Formats.

The XRT72L54 DS3/E3 Framer IC consists of Four
Transmit sections, Four Receiver sections, Four Per-
formance Monitor Sections and a Microprocessor in-
terface.

The Transmit Sections, include a Transmit Payload
Data Input Interface, a Transmit Overhead data Input
Interface Section, a Transmit HDLC Controller, a
Transmit DS3/E3 Framer block and a Transmit LIU In-
terface Block which permits the Terminal Equipment
to transmit data to a remote terminal.

The Receive Sections, consist of a Receive LIU Inter-
face, a Receive DS3/E3 Framer, a Receive HDLC
Controller, a Receive Payload Data Output Interface,
and a Receive Overhead Data Interface which allows
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the local terminal equipment to receive data from re-
mote terminal equipment.

The Microprocessor Interface is used to configure the
Framer IC in different operating modes and monitor
the performance of the Framer.

The Performance Monitor Sections consist of a large
number of "Reset-upon-Read" and "Read-Only" reg-
isters that contain cumulative and "one-second" sta-
tistics that reflect the performance/health of the Four
channels of the Framer IC/system.

FEATURES

* Transmits, Receives and Processes data in the
DS3-C-bit Parity, DS3-M13, E3-ITU-T G.751 and
E3-ITU-T G.832 Framing Formats.

6 Channel HDLC Controller - Tx and Rx
Interfaces to all Popular Microprocessors
Integrated Framer Performance Monitor
Available in a 272 Ball PBGA package
3.3V Power Supply, 5V Tolerant I/O

« Operating Temperature -40°C to +85°C
APPLICATIONS

* Network Interface Units

CSU/DSU Equipment.
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FIGURE 2. PIN OUT OFTHE XRT72L54
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PIN DESCRIPTION

PIN # PiN NAME TYPE DESCRIPTION
Al TxLev[1] (0] See Description for Pin C3
A2 EncoDis[1] (0] See Description for Pin B2
A3 RxOOF[0] (0] Receiver "Out of Frame" Indicator:
The Receive Section of the XRT72L54 Framer IC will assert this output
signal whenever it has declared an "Out of Frame" (OOF) condition with
the incoming DS3 or E3 frames. This signal is negated when the framer
correctly locates the framing alignment bits or bytes and correctly aligns
itself with the incoming DS3 or E3 frames.
A4 RxRed[1] See Description for Pin B5
A5 Req[0] Receive Equalization Enable/Disable Select output pin - (to be con-
nected to the XRT7300 DS3/E3 Line Interface Unit IC):
This output pin is intended to be connected to the REQ input pin of the
XRT7300 DS3/E3 (REQDIS or REQEN of the XRT73L03 or XRT
73L04) Line Interface Unit IC. The user can control the state of this out-
put pin by writing a '0' or '1' to Bit 5 (REQ) within the Line Interface
Driver Register (Address = 0x80). If the user commands this signal to
toggle "high" then the internal Receive Equalizer (within the XRT7300
Device) will be disabled. Conversely, if the user commands this output
signal to toggle "low", then the internal Receive Equalizer (within the
XRT7300 Device) will be enabled.
For information on the criteria that should be used when deciding
whether to bypass the equalization circuitry or not, please consult the
"XRT7300 DS3/E3 Line Interface Unit" data sheet.
Writing a "1" to Bit 5 of the Line Interface Drive Register (Address =
0x80) will cause this output pin to toggle "high". Writing a "0" to this bit-
field will cause this output pin to toggle "low".
If the Exar XRT7300 DS3/E3 family of Line Interface Unit IC’s are not
used, then this output pin can be used for other purposes.
A6 LLOOP[1] See Description for Pin C7
A7 RLOOP[1] See Description for Pin B7
A8 ExtLOS[1] I See Description for Pin D9
A9 RxOHCIK[1)/ (0] See Description for Pin D12
RxHDLCCIK[1]
A10 TxOHCIK[1] See Description for Pin A14
All TxOHFrame[1)/ See Description for Pin C13
TxHDLCCIK[1]
Al12 TXOH[1}/ See Description for Pin A15
TxHDLCDat5[1]
Al13 RxOHFrame[0]/ o Receive Overhead Frame Boundary Indicator:
This output pin pulses "high" whenever the Receive Overhead Data
Output Interface” block outputs the first overhead bit (or nibble) of a new
RxHDLCDat4[0] DS3 or E3 frame.

Receive HDLC Data Output - 4:
This pin contains bit 4 RxHDLC data when the HDLC controller is on.
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PIN DESCRIPTION

PIN #

PIN NAME

TYPE

DESCRIPTION

Al4

TXOHCIK[O]

Transmit Overhead Clock:
This output signal serves two purposes:

1. The Transmit Overhead Data Input Interface block will provide a rising
clock edge on this signal, one bhit-period prior to the start to the instant
that the “Transmit Overhead Data Input Interface” block is processing an
overhead bit.

2. The Transmit Overhead Data Input Interface will sample the data at
the “TxOH" input pin, on the falling edge of this clock signal (provided
that the “TxOHIns” input pin is “HIGH").

NoTE: The Transmit Overhead Data Input Interface block will supply a
clock edge for all overhead bits within the DS3 or E3 frame (via the
“TxOHCIK” output signal). This includes those overhead bits that the
“Transmit Overhead Data Input Interface” will not accept from the Termi-
nal Equipment.

Al5

TXOH[0]/

TxHDLCDat5[0]

Transmit Overhead Input Pin:

The Transmit Overhead Data Input Interface accepts the overhead data
via this input pin, and inserts into the "overhead" bit position within the
very next "outbound" DS3 or E3 frame. If the "TxOHIns" pin is pulled
"high", the Transmit Overhead Data Input Interface will sample the data
at this input pin (TxOH), on the falling edge of the "TxOHCIK" output pin.
Conversely, if the "TxOHIns" pin is pulled "low", then the Transmit Over-
head Data Input Interface will NOT sample the data at this input pin
(TxOH). Consequently, this data will be ignored.

Transmit HDLC Data Input - 5:

This pin accepts bit 5 TXHDLC data when the HDLC controller is turned
on.

Al6

TxNib2[1]/
TxHDLCDat2[1]

See Description for Pin C20

Al7

RxSer[1])/
RxIdle[1]

See Description for Pin F19

A18

TxOHInd[1)/
TxHDLCDat6[1]

O

See Description for Pin E19

Al19

RxOHInd[1]

See Description for Pin G18

A20

RXCIK[1]

Oo| O

See Description for Pin D20

Bl

TDI

Test Data In: Boundary Scan Test data input.




XRT72L54 2Z° EXAR
FOUR CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER
REV. P1.1.2

PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION

B2 EncoDis|[0] (0] Encoder (HDB3) Disable Output pin (intended to be connected to

the XRT7300 DS3/E3 Line Interface Unit IC):

This output pin is intended to be connected to the Encodis input pin of
the XRT7300 DS3/E3 Line Interface Unit IC. The user can control the
state of this output pin by writing a "0" or "1" to Bit 3 (Encodis) within the
Line Interface Driver Register (Address = 0x80). If the user commands
this signal to toggle "high" then it will disable the B3ZS/HDB3 encoder
circuitry within the XRT7300 IC. Conversely, if the user commands this
output signal to toggle "low", then the B3ZS/HDB3 Encoder circuitry,
within the XRT7300 IC will be enabled.

Writing a "1" to Bit 3 of the Line Interface Driver Register (Address =
0x80) will cause this output pin to toggle "high". Writing a "0" to this bit-
field will cause this output pin to toggle "low".

The user is advised to disable the B3ZS/HDB3 encoder (within the
XRT7300 IC) if the XRT72L54 Framer IC has been configured to oper-
ate in the B3ZS/HDB3 line code.

NoTe: If the customer is not using the XRT7300 DS3/E3 Line Interface
Unit IC, then he/she can use this output pin for a variety of other pur-

poses.
B3 RxLOS[1] (0] See Description for Pin C4
B4 RxAIS[1] (0] See Description for Pin C5
B5 RxRed[0] (0] Receiver Red Alarm Indicator - Receive Framer:

The Framer asserts this output pin to denote that one of the following
events has been detected by the Receive Framer:

LOS - Loss of Signhal Condition
OOF - Out of Frame Condition
AIS - Alarm Indication Signal Detection

B6 Req[1] o) See Description for Pin A5
B7 RLOOP[0] (0] Remote Loopback Output Pin (to the XRT7300 DS3/E3 Line Inter-
face Unit IC):

This output pin is intended to be connected to the RLOOP input pin of
the XRT7300 DS3/E3 Line Interface Unit IC. The user can command
this signal to toggle "high" and, in turn, force the XRT7300 DS3/E3 Line
Interface Unit IC into the "Remote Loopback" mode. Conversely, the
user can command this signal to toggle "low" and allow the XRT7300
device to operate in the normal mode. (For a detailed description of the
XR-T7300 DS3/E3 Line Interface Unit IC's operation during Remote
Loopback, please see the XR-T7300 DS3/STS-1/ E3 Line Interface Unit
IC's Data Sheet).

Writing a "1" to bit 1 of the "Line Interface Drive Register (Address =
0x80) will cause this output pin to toggle "high". Writing a "0" to this bit-
field will cause the RLOOP output to toggle "low".

NoTE: If the customer is not using the XRT7300 DS3/E3 Line Interface
Unit IC, then he/she can use this output pin for a variety of other pur-
poses.
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PIN DESCRIPTION
PIN # PIN NAME TYPE DESCRIPTION
B8 RLOL[O] I Receive Loss of Lock Indicator - from the XRT7300 DS3/E3 Line

Interface Unit IC:

This input pin is intended to be connected to the RLOL (Receive Loss of
Lock) output pin of the XRT7300 Line Interface Unit IC. The user can
monitor the state of this pin by reading the state of Bit 1 (RLOL) within
the Line Interface Scan Register (Address = 0x81).

If this input pin is "low", then it means that the "clock recovery phase-
locked-loop" circuitry, within the XRT7300 device is properly locked onto
the incoming DS3 E3 data-stream; and is properly recovering clock and
data from this DS3/E3 data-stream. However, if this input pin is "high",
then it means that the phase-locked-loop circuitry, within the XRT7300
device has lost lock with the incoming DS3 or E3 data-stream, and is
not properly recovering clock and data.

For more information on the operation of the XRT7300 DS3/E3 Line
Interface Unit IC, please consult the "XRT7300 DS3/E3 Line Interface
Unit" data sheet.

If the customer is not using the XRT7300 DS3/E3 Line Interface Unit IC,
he/she can use this input pin for other purposes.

B9 DMO[1] I See Description for Pin C9

B10 RxOHI[1)/ (0] See Description for Pin C12
RxHDLCDat6[1]

B11l TXOHIns[1]/ See Description for Pin C14
TxHDLCDat4[1]

B12 TXAISEN[1] I See Description for Pin B15

B13 RxOHEnable[0]/ o Receive Overhead Enable Indicator:

The XRT72L54 device will assert this output signal for one “RxOutCIk”
period when it is safe for the Terminal Equipment to sample the data on
RxHDLCDat5[0] the “RxOH" output pin.

Receive HDLC Data Output - 5:

This pin contains bit 5 RxHDLC data when the HDLC controller is on.

B14 TxOHEnNable[0]/ 0] Transmit Overhead Input Enable:

The XRT72L54 device will assert this signal, for one “TxInCIk” period,
just prior to the instant that the “Transmit Overhead Data Input Interface”
will be sampling and processing an overhead bit.

If the Terminal Equipment intends to insert its own value for an over-
head bit, into the outbound DS3 or E3 frame, it is expected to sample
the state of this signal, upon the falling edge of “TxInCIk”. Upon sam-
pling the “TxOHEnNable” high, the Terminal Equipment should (1) place
the desired value of the overhead bit, onto the “TxOH" input pin and (2)
assert the “TxOHIns” input pin. The Transmit Overhead Data Input Inter
face” block will sample and latch the data on the “TxOH” signal, upon
the rising edge of the very next “TxInCIk” input signal.

Transmit HDLC Data Input - 7:

This pin accepts bit 7 TXHDLC data when the HDLC controller is turned
on.

TxHDLCDat7[0]
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PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION

B15 TXAISEN[O] I Transmit AIS Command Input:

Setting this input pin "high" configures the Transmit Section to generate
and transmit an AlS Pattern.

Setting this input pin "low" configures the Transmit Section to generate
E3 or DS3 traffic in a normal manner.

B16 TxNib3[1]}/ See Description for Pin D19
TxHDLCDat3[1]

B17 TxNibFrame[1)/ (0] See Description for Pin G17

ValFCS[1]

B18 RxFrame[1] (0] See Description for Pin F20

B19 RxNibO[1)/ (0] See Description for Pin G19
RxHDLCDat0[1]

B20 RxNib2[1])/ (0] See Description for Pin H18
RxHDLCDat2[1]

C1 TxPOSJ[O0] (0] Transmit Positive Polarity Pulse:

The exact role of this output pin depends upon whether the Framer is
operating in the Unipolar or Bipolar Mode.

Unipolar Mode:

This output pin functions as the "Single-Rail" output signal for the "out-
bound" DS3 or E3 data stream. The signal, at this output pin, will be
updated on the "user-selected" edge of the TxLineClk signal.

Bipolar Mode:

This output pin functions as one of the two dual rail output signals that
commands the sequence of pulses to be driven on the line. TXNEG is
the other output pin. This input is typically connected to the TPDATA
input of the external DS3 or E3 Line Interface Unit IC. When this output
is asserted, it will command the LIU to generate a positive polarity pulse
on the line

c2 TCK Test Clock: Boundary Scan clock input.
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PIN DESCRIPTION
PIN # PIN NAME TYPE DESCRIPTION
C3 TxLev[0] (0] Transmit Line Build-Out Enable/Disable Select Output (to be con-

nected to the XRT7300 DS3/E3 Line Interface Unit IC):

This output pin is intended to be connected to the TxLev input pin of the
XRT7300 DS3/E3 Line Interface Unit IC. The user can control the state
of this output pin by writing a "0" or a "1" to Bit 2 (TxLev) within the Line
Interface Driver Register (Address = 0x80).

Writing a "1" to Bit 2 of the Line Interface Drive Register (Address =
0x80) will cause this output pin to toggle "high". Writing a "0" to this bit-
field will cause this output pin to toggle "low".

For DS3 Application:

If the user commands this signal to toggle "high" then the "Transmit Line
Build-Out" circuit (within the XRT7300 device) will be disabled. In this
mode, the XRT7300 device will output unshaped (e.g., square) pulses
onto the line (via the TTIP and TRING output pins).

Conversely, if the user commands this signal to toggle "low" then the
"Transmit Line Build-Out" circuit (within the XRT7300 device) will be dis-
abled. In this mode, the XRT7300 device will output shaped (e.g., more
rounded) pulses onto the line (via the TTIP and TRING output pins).

In order to comply with the "DSX-3 Isolated Pulse Template Require-
ment" (per Bellcore GR-499-CORE), the user is advised to command
this output pin to be "high" if the cable length (between the transmit out-
put of the XRT7300 device and the DSX-3 Cross-Connect System) is
greater than 225 feet. Conversely, the user is advised to command this
output pin to be "low" if the cable length (between the transmit output of
the XRT7300 device and the DSX-3Cross Connect System) is less than
225 feet.

For E3 Applications:

This pin can be used as a General Purpose Output pin. The Transmit
Line Build-Out circuitry (within the XRT7300 device) is not active for E3
applications.

NoTe: If the customer is not using the XRT7300 DS3/E3 Line Interface
Unit IC, then he/she can use this output pin for a variety of other pur-
poses.

C4 RxLOS[0] o Receive Section - Loss of Signal Output Indicator:

This pin is asserted when the Receive Section encounters a string of
180 consecutive 0's (for DS3 operation) or 32 consecutive 0's (for E3
operation) via the RxPOS and RxNEG pins.

This pin will be negated once the Receive Section has detected at least
60 pulses within 180 bit-periods (for DS3 operation); or the Receive
Section has detected a string of 32 consecutive bits, that does not con-
tain a string of 4 consecutive "0s" (for E3 operation).
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PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION

C5 RxAIS[O] 0] Receive "Alarm Indication Signal" Output pin:

The Framer will assert this pin to indicate that the Alarm Indication Sig-
nal (AlS) has been identified in the Receive DS3 or E3 data stream.
For DS3 Applications:

The Framer will assert this pin to indicate that the Alarm Indication Sig-
nal (AIS) has been identified in the Receive DS3 data stream. An "AlS"
is detected if the payload consists of the recurring pattern of 1010... and
this pattern persists for 63 M-frames. An additional requirement for AIS
indication is that the C-bits are set to 0, and the X-bits are set to 1. This
pin will be negated when a sufficient number of frames, not exhibiting
the "1010..." pattern in the payload has been detected.

For E3 Applications:

The Receive Section will declare an AlS condition, if it detects two con-
secutive E3 frames, each containing 7 or less "0s".

C6 TAOSIO0] (0] Transmit All Ones Signal" (TAOS) Command (for the XR-T7300

Line Interface Unit IC):

This output pin is intended to be connected to the TAOS input pin of the
XR-T7300 DS3/E3 Line Interface Unit IC. The user can control the state
of this output pin by writing a '0' or '1' to Bit 4 (TAOS) of the Line Inter-
face Drive Register (Address = 0x80). If the user commands this signal
to toggle "high" then it will force the XRT7300 Line Interface Unit IC to
transmit an "All Ones" pattern onto the line. Conversely, if the user com-
mands this output signal to toggle "low" then the XR-T7300 DS3/E3
Line Interface Unit IC will proceed to transmit data based upon the pat-
tern that it receives via the TxPOS and TXNEG output pins.

Writing a "1" to Bit 4 of the Line Interface Drive Register (Address =
0x80) will cause this output pin to toggle "high". Writing a "0" to this bit-
field will cause this output pin to toggle "low".

If the customer is not using the XR-T7300 DS3/E3 Line Transceiver IC,
then he/she can use this output pin for a variety of other purposes.

C7 LLOOP[0] (0] Local Loopback Output Pin (to the XRT7300 DS3/E3 Line Interface
Unit IC):

This output pin is intended to be connected to the LLOOP input pin of
the XRT7300 LIU IC. The user can command this signal to toggle "high"
and, in turn, force the LIU into the "Local Loopback™" mode. (For a
detailed description of the XRT7300 DS3/E3 Line Interface Unit IC's
operation during Local Loopback, please see the XRT7300 DS3/STS-1/
E3 Line Interface Unit IC's Data Sheet).

Writing a "1" to bit 1 of the "Line Interface Drive Register (Address =
0x80) will cause this output pin to toggle "high". Writing a "0" to this bit-
field will cause the RLOOP output to toggle "low".

NoTEe: If the user is not using the XRT7300 DS3/E3 Line Interface Unit
IC, then he/she can use this output pin for a variety of other purposes.

C8 RLOLJ[1] See Description for Pin B8
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PIN DESCRIPTION
PIN # PIN NAME TYPE DESCRIPTION
C9 DMO[0] I "Drive Monitor Output" Input (from the XR-T7300 DS3/E3 Line

Interface Unit IC):

This input pin is intended to be tied to the DMO output pin of the
XRT7300 DS3/E3 Line Interface Unit IC. The user can determine the
state of this input pin by reading Bit 2 (DMO) within the Line Interface
Scan Register (Address = 0x81). If this input signal is "high", then it
means that the drive monitor circuitry (within the XRT7300 DS3/E3 Line
Interface Unit IC) has not detected any bipolar signals at the MTIP and
MRING inputs within the last 128 (32 bit-periods. If this input signal is
"low", then it means that bipolar signals are being detected at the MTIP
and MRING input pins of the XRT7300 device.

If this customer is not using the XR-T7300 DS3/E3 Line Interface Unit
IC, then he/she can use this input pin for a variety of other purposes.

C10 RxOHFrame[1]/ (0] See Description for Pin A13
RxHDLCDat4[1]

cl1 TxOHEnNable[1)/ (0] See Description for Pin B14
TxHDLCDat7[1] I

C12 RXOH[0]/ o Receive Overhead Output Port:

All overhead bits, which are received via the "Receive Section" of the
Framer IC; will be output via this output pin, upon the rising edge of

RxHDLCDat6[0] RxOHCIk.
Receive HDLC Data Output - 6:

This pin contains bit 6 RxHDLC data when the HDLC controller is on.

C13 TxOHFrame[Q]/ 0] Transmit Overhead Framing Pulse:

This output pin pulses "high" when the Transmit Overhead Data Input
Interface block is expecting the first Overhead bit, within a DS3 or E3
frame to be applied to the TxOH input pin.

This pin is "high" for one clock period of TXOHCIk.

TXHDLCCIK[O] Transmit HDLC Output Clock:

When the HDLC controller is on, TXHDLCDat is updated by the 72L54
by this clock signal.

Cl4 TxOHIns[0]/ Transmit Overhead Data Insert Input:

Asserting this input signal (e.g., setting it "high") enables the Transmit
Overhead Data Input Interface to accept "overhead" data from the Ter-
minal Equipment. In other words, while this input pin is "high", the Trans-
mit Overhead Data Input Interface will sample the data at the "TxOH"
input pin, on the falling edge of the "TxOHCIK" output signal.
Conversely, setting this pin "low" configures the "Transmit Overhead
Data Input Interface" to NOT sample (e.g., ignore) the data at the
"TxOH" input pin, on the falling edge of the "TxOHCIk" output signal.
NoTe: If the Terminal Equipment attempts to insert an overhead bit that
cannot be accepted by the "Transmit Overhead Data Input Interface"
(e.qg., if the Terminal Equipment asserts the "TxOHIns" signal, at a time
when one of these "non-insertable" overhead bits are being processed);
that particular insertion effort will be ignored.

Transmit HDLC Data Input - 4:

This pin accepts bit 4 TXHDLC data when the HDLC controller is turned
on.

TXHDLCDat4[0]
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PIN DESCRIPTION

PIN # PiN NAME TYPE DESCRIPTION
C15 TxNib1[1]}/ I See Description for Pin E17
TxHDLCDat1[1]
Cl6 TxSer[1])/ See Description for Pin E18
SndMsg[1]
C17 TxFrame[1] See Description for Pin E20
c18 RxNib1[1)/ See Description for Pin G20
RxHDLCDat[1]
C19 RxNib3[1])/ (0] See Description for Pin H19
RxHDLCDat3[1]
Cc20 TxNib2[0]/ Transmit Nibble-Parallel Payload Data Input -2:
The Terminal Equipment is expected to input data, that is intended to be
transmitted to the remote terminal, over an E3 or DS3 transport
medium. The Framer IC will take data, applied to this pin, and insert it
into an outbound "E3 or DS3" frame. The XRT72L54 device will sample
the data that is at these input pins, upon the rising edge of the "TxNib-
CIk" signal.
NoTE: This input pin is active only if the Nibble-Parallel Mode has been
selected.
TxHDLCDat2[0] Transmit HDLC Data Input - 2:
This pin accepts bit 2 TXHDLC data when the HDLC controller is turned
on.
D1 TXNEG[0] (0] Transmit Negative Polarity Pulse:
The exact role of this output pin depends upon whether the Framer is
operating in the Unipolar or Bipolar Mode.
Unipolar Mode:
This output signal pulses "high" for one bit period, at the end of each
"outbound" DS3 or E3 frame. This output signal is at a logic "low" for all
of the remaining bit-periods of the "outbound" DS3 or E3 frames
Bipolar Mode:
This output pin functions as one of the two dual-rail output signals that
commands the sequence of pulses to be driven on the line. TXPOS is
the other output pin. This input is typically connected to the TNDATA
input of the external DS3/E3 Line Interface Unit IC. When this output is
asserted, it will command the LIU to generate a negative polarity pulse
on the line.
D2 TRST I JTAG Reset Pin: Resets Boundary Scan Logic.
D3 T™MS I Test Mode Select: Boundary Scan Mode Select input.
D4 GND ok Ground
D5 RxOOF[1] (0] See Description for Pin A3
D6 VDD ok Power Supply +3.3v + 5%
D7 TAOSI[1] (0] See Description for Pin C6
D8 GND Fhkk Ground

11
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PIN DESCRIPTION

PIN #

PIN NAME

TYPE

DESCRIPTION

D9

ExtLOS[0]

Receive LOS (Loss of Signal) Indicator Input (from XRT7300 LIU

IC):

This input pin is intended to be connected to the RLOS (Receive Loss
of Signal) output pin of the XRT7300 Line Interface Unit IC. The user
can monitor the state of this pin by reading the state of Bit 0 (RLOS)
within the Line Interface Scan Register (Address = 0x81).

If this input pin is "low", then it means that the XRT7300 device is cur-
rently NOT declaring an "LOS (Loss of Signal) condition. However, if
this input pin is "high", then it means that the XRT7300 device is cur-
rently declaring an LOS (Loss of Signal) condition.

For more information on the operation of the XR-T7300 DS3/E3 Line
Receiver IC, please consult the "XRT7300 DS3/STS-1/E3 Line Interface
Unit IC" data sheet.

Asserting the RLOS input pin will cause the XRT72L54 DS3/E3 Framer
device to declare an "LOS (Loss of Signal) condition. Therefore, this
input pin should not be used as a general purpose input.

D10

RxOHEnable[1]/
RxHDLCDat5[1]

See Description for Pin B13

D11

VDD

*kkk

Power Supply +3.3v £ 5%

D12

RXOHCIK[0]/

RxHDLCCIK[O]

Receive Overhead Output Clock Signal:

The XRT72L54 device will output the Overhead bits (within the incom-
ing DS3 or E3 frames), via the "RxOH" output pin, upon the falling edge
of this clock signal.

As a consequence, the "user's data link equipment” should use the ris-
ing edge of this clock signal to sample the data on both the "RxOH" and
"RxOHFrame" output pins.

NoOTE: This clock signal is always active.

Receive HDLC Output Clock:

When the HDLC controller is on, RxHDLCDat is updated by the 72L54
on this clock signal.

D13

GND

*kkk

Ground

D14

TxNibO[1]/
TxHDLCDatO[1]

See Description for Pin D18

D15

VDD

*kkk

Power Supply +3.3v £ 5%

D16

TXNIBCIK[L)/
SndFCS[1]

See Description for Pin F18

D17

GND

*kkk

Ground
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PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION

D18 TxNibO[0]/ I Transmit Nibble-Parallel Payload Data Input -0:

The Terminal Equipment is expected to input data, that is intended to be
transmitted to the remote terminal, over an E3 or DS3 transport
medium. The Framer IC will take data, applied to this pin (along with
TxNibl, TxNib2, and TxNib3), and insert it into an outbound "E3 or
DS3" frame. The XRT72L54 device will sample the data that is at these
input pins, upon the rising edge of the "TxNibCIk" signal.

NOTE: This input pin is active only if the Nibble-Parallel Mode has been

selected.
TxHDLCDat0[0] Transmit HDLC Data Input - 0:
This pin accepts bit 0 TXHDLC data when the HDLC controller is turned
on.
D19 TxNib3[0]}/ Transmit Nibble-Parallel Payload Data Input -3:

The Terminal Equipment is expected to input data, that is intended to be
transmitted to the remote terminal, over an E3 or DS3 transport
medium. The Framer IC will take data, applied to this pin (along with
TxNibl, TxNib2, and TxNib3), and insert it into an outbound "E3 or
DS3" frame. The XRT72L54 device will sample the data that is at these
input pins, upon the rising edge of the "TxNibCIk" signal.

NOTE: This input pin is active only if the Nibble-Parallel Mode has been

selected.
TxHDLCDat3[0] Transmit HDLC Data Input - 3:
This pin accepts bit 3 TXHDLC data when the HDLC controller is turned
on.
D20 RxCIK[0] (0] Receive Clock Output Signal for Serial and Nibble/Parallel Data
Interface:

The exact behavior of this signal depends upon whether the XRT72L54
device is operating in the "Serial" or in the "Nibble-Parallel-Mode".

Serial Mode Operation:

In the "serial" mode, this signal is a 44.736MHz clock output signal (for
DS3 applications) or 34.368MHz clock output signal (for E3 applica-
tions). The Receive Payload Data Output Interface will update the data
via the RxSer output pin, upon the rising edge of this clock signal.

The user is advised to design (or configure) the Terminal Equipment to
sample the data on the "RxSer" pin, upon the falling edge of this clock
signal.

Nibble-Parallel Mode Operation:

In this Nibble-Parallel Mode, the XRT72L54 device will derive this clock
signal, from the RxLineClk signal. The XRT72L54 device will pulse this
clock signal 1176 times for each "inbound" DS3 frame (or 1074 times for
each inbound “E3/ITU-T G.832" frame, or 384 times for each inbound
“E3/ITU-T G.751 frame). The Receive Payload Data Output Interface
will update the data, on the "RxNib[3:0]" output pins upon the falling
edge of this clock signal.

The user is advised to design (or configure) the Terminal Equipment to
sample the data on the "RxNib[3:0] output pins, upon the rising edge of
this clock signal

13
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PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION

El TxFrameRef[0] I Transmit Framer Reference Input:

This input pin functions as the "Transmit Frame Generation" reference
signal, if the XRT72L54 device has been configured to operate in the
"Local-Time/Frame Slave" Mode. If the XRT72L54 device has been
configured to operate in the "Local-Time/Frame-Slave" Mode, then the
user's terminal equipment is expected to apply a pulse (to this input pin)
once every 106.4 microseconds (for DS3 applications); once every 125
microseconds (for E3, ITU-T G.832 applications) or once every 44.7
microseconds (for E3, ITU-T G.751 applications).

In the "Local-Time/Frame-Slave" Mode, the Transmit Section of the
XRT72L54 Framer IC will initiate its generation of a new "outbound"
DS3 or E3 frame, upon the rising edge of this signal.

NoTE: The user can configure the XRT72L54 Framer IC to operate in
the "Local Time/Frame Slave"” Mode by writing "xxxx xx01" into the
"Framer Operating Mode" Register (Address = 0x00).

E2 TxLineCIk[O] (0] Transmit Line Interface Clock:

This clock signal is output to the Line Interface Framer, along with the
TxPOS and TxNEG signals. The purpose of this output clock signal is to
provide the LIU with timing information that it can use to generate the
AMI pulses and deliver them over the transmission medium to the Far-
End Receiver. The user can configure the source of this clock to be
either the RxLineClk (from the Receiver portion of the Framer) or the
TxInClk input. The nominal frequency of this clock signal is 34.368
MHz.

E3 RxOutCIk[0]/ (0] Receive Out Clock - Transmit Terminal Interface Clock for Loop-
Timing:

This clock signal functions as the "Terminal Interface" clock source, if
the XRT72L54 Framer IC is operating in the "loop-timing" mode.

In this mode, the Transmitting Terminal Equipment is expected to input
data to the Framer IC, via the “TxSer” input pin, upon the rising edge of
this clock signal. The XRT72L54 device will use the rising edge of this
clock signal to sample the data at the TxSer input.

This clock signal is a buffered version of the RxLineCIk signal.
RxHDLCDat7[0] Receive HDLC Data Output - 7:

This pin contains bit 7 RxHDLC data when the HDLC controller is on.

E4 TDO (0] Test Data Out: Boundary Scan test data output.

E17 TxNib1[0]/ I Transmit Nibble-Parallel Payload Data Input -1:

The Terminal Equipment is expected to input data, that is intended to be
transmitted to the remote terminal, over an E3 or DS3 transport
medium. The Framer IC will take data, applied to this pin, and insert it
into an outbound "E3 or DS3" frame. The XRT72L54 device will sample
the data that is at these input pins, upon the rising edge of the "TxNib-
CIk" signal.

NoTE: This input pin is active only if the Nibble-Parallel Mode has been
selected.

TxHDLCDat1[0] Transmit HDLC Data Input - 1:

This pin accepts bit 1 TXHDLC data when the HDLC controller is turned
on.

14
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PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION

E18 TxSer[0)/ I Transmit Serial Payload Data Input Pin:

The Terminal Equipment is expected to input data, that is intended to be
transmitted to the remote terminal, over an E3 or DS3 transport
medium. The Framer IC will take data, applied to this pin, and insert it
into an outbound "E3 or DS3" frame.

If the XRT72L54 Framer IC has been configured to operate in the "Local
Time" Mode, then it will sample the data (on this pin) upon the rising
edge of "TxInCIk". If the XRT72L54 Framer IC has been configured to
operate in the "Loop-Time" Mode, then it will sample the data (on this
pin) upon the rising edge of "RxOutCIk".

NoOTE: This input pin is active only if the Serial Mode has been selected.
SndMsg[0] Send Message:

This input is to remain high during the entire duration of the HDLC
packet (including FCS bytes) to be transmitted, when the HDLC control-
ler is turned on.

E19 TxOHInd[0)/ (0] Transmit Overhead Data Indicator:

This output pin will pulse "high" one-bit period prior to the time that the
Transmit Section of the XRT72L54 device will be processing an Over-
head bit. The purpose of this output pin is to warn the Terminal Equip-
ment that, during the very next bit-period, the XRT72L54 device is going
to be processing an "Overhead" bit and will be ignoring any data that is
applied to the "TxSer" input pin.

NoTE: For DS3 applications, this output pin is only active if the
XRT72L54 device is operating in the "Serial” Mode. This output pin will
be pulled "low" if the device is operating in the "Nibble-Parallel" Mode.

TxHDLCDat6[0] Transmit HDLC Data Input - 6:
This pin accepts bit 6 TXHDLC data when the HDLC controller is turned
on.
E20 TxFrame[0] (0] Transmit End of DS3 or E3 Frame Indicator:

The Transmit Section of the XRT72L54 device will pulse this output pin
"high" (for one bit-period), when the Transmit Payload Data Input Inter-
face is processing the last bit of a given DS3 or E3 frame.

The purpose of this output pin is to alert the Terminal Equipment that it
needs to begin transmission of a new DS3 or E3 frame to the
XRT72L54 device (e.g., to permit the XRT72L54 device to maintain
Transmit DS3/E3 framing alignment control over the Terminal Equip-
ment).

F1 RxLineCIk[0] Receiver LIU (Recovered) Clock:

This input signal serves three purposes:

1. The Receive Framer uses it to sample and "latch" the signals at the
RxPOS and RxNEG input pins (into the Receive Framer circuitry).

2. This input signal functions as the timing reference for the Receive
Framer block.

3. The Transmit Framer block can be configured to use this input signal
as its timing reference.

This signal is the recovered clock from the external DS3/E3 LIU (Line
Interface Unit) IC, which is derived from the incoming DS3/E3 data.
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2 EXAR

XRT72L54
FOUR CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER
REV.P1.1.2

PIN DESCRIPTION

PIN # PiN NAME TYPE DESCRIPTION

F2 RxPOS[0] I Receive Positive Data Input:
The exact role of this input pin depends upon whether the Framer is
operating in the Unipolar or Bipolar Mode.
Unipolar Mode:
This input pin functions as the "Single-Rail" input for the "incoming" E3
data stream. The signal at this input pin will be sampled and latched
(into the Receive DS3/E3 Framer) on the "user-selected" edge of the
RxLineClk signal.
Bipolar Mode:
This input functions as one of the dual rail inputs for the incoming AMI/
HDB3 encoded DS3 or E3 data that has been received from an external
Line Interface Unit (LIU) IC. RXNEG functions as the other dual rail input
for the Framer. When this input pin is asserted, it means that the LIU
has received a "positive polarity" pulse from the line.

F3 RxNEGIO0] | Receive Negative Data Input:
The exact role of this input pin depends upon whether the Framer is
operating in the Unipolar or Bipolar Mode.
Unipolar Mode:
This input pin is inactive, and should be pulled ("low" or "high") when the
Framer is operating in the Unipolar Mode.
Bipolar Mode:
This input pin functions as one of the dual rail inputs for the incoming
AMI/HDB3 encoded DS3 or E3 data that has been received from an
external Line Interface Unit (LIU) IC. RXPOS functions as the other dual
rail input for the Framer. When this input pin is asserted, it means that
the LIU has received a "negative polarity" pulse from the line.

F4 VDD okkk Power Supply +3.3v £ 5%

F17 VDD okkk Power Supply +3.3v £ 5%
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XRT72L54

2 EXAR

FOUR CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER

REV. P1.1.2

PIN DESCRIPTION

PIN #

PIN NAME

TYPE

DESCRIPTION

F18

TxNIBCIK[O}/

SndFCS[0]

Transmit Nibble Clock Signal:

If the user opts to operate the XRT72L54 device in the “Nibble-
Parallel” mode, then the XRT72L54 device will derive this clock
signal from either the “TxInCIk” or the “RxLineCIk” signal (de-
pending upon which signal is selected as the timing reference).

The user is advised to configure the Terminal Equipment to out-
put the “outbound” payload data (to the XRT72L54 Framer IC)
onto the “TxNib[3:0]” input pins, upon the rising edge of this
clock signal.

NOTES:

1. For DS3 applications, the XRT72L54 Framer IC will output 1176
clock edges (to the Terminal Equipment) for each “outbound”
DS3 frame.

2. For E3, ITU-T G.832 applications, the XRT72L54 Framer IC will
output 1074 clock edges (to the Terminal Equipment) for each
“outbound” E3 frame.

3. For E3, ITU-T G.751 applications, the XRT72L54 Framer IC will
output 384 clock edges (fo the Terminal Equipment) for each
“outbound” E3 frame.

Send Frame Check Sequence:
When the HDLC controller is turned on, this pin is driven “high” during
the time when FCS bytes are being sent after a valid HDLC message.

F19

RxSer[0]/

RxIdle[0]

Receive Serial Output:

If the user opts to operate the XRT72L54 device in the "serial" mode,
then the chip will output the payload data, of the incoming DS3 or E3
frames, via this pin. The XRT72L54 device will output this data upon the
rising edge of RxCIk.

The user is advised to design the Terminal Equipment such that it will
sample this data on the falling edge of RxCIk.

NoTE: This signal is only active if the "NibInt" input pin is pulled "low".
Receive Idle:

This pin will go high indicating the idle period of sent HDLC data pack-
ets. Also, in combination with ValFCS it can indicate error conditions.

F20

RxFramel[0]

Receive Boundary of DS3 or E3 Frame Output Indicator:

The exact functionality of this output pin depends upon whether the
XRT72L54 Framer IC is operating in the “Serial” or “Nibble-Parallel”
Mode.

Serial Mode Operation:

The Receive Section of the XRT72L54 device will pulse this output pin
“high” (for one bhit-period) when the “Receive Payload Data Output Inter-
face” block is driving the very first bit of a given DS3 or E3 frame, onto
the “RxSer” output pin.

Nibble-Parallel Operation:
The Receive Section of the XRT72L54 device will pulse this output pin
“high” (for one nibble-period), when the “Receive Payload Data Output

Interface” block is driving the very first nibble of a given DS3 or E3
frame, onto the “RxNib[3:0] output pins.

Gl

TxInCIK[1]

See Description for Pin G4
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2Z° EXAR XRT72L54
FOUR CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER
REV. P1.1.2

PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION
G2 RxNEG[1] I See Description for Pin F3
G3 TxFrameRef[1] I See Description for Pin E1
G4 TxInCIK[O] I Transmit Framer Reference Clock Input:

This input pin functions as the "Timing Reference" for the Transmit Sec-
tion of the XRT72L54 Framer IC; if the device has been configured to
operate in the "Local-Time" Mode. Further, if the XRT72L54 Framer IC
has been configured to operate in the "Local-Time" Mode, the "Transmit
Payload Data Input Interface will sample the data at the TxSer input pin,
upon the rising edge of "TxInCIk".

For E3 applications, the user should apply a 34.368MHz clock signal.
For DS3 applications, the user should apply a 44.736MHz clock signal.
The user can configure the XRT72L54 Framer IC to operate in the
"Local-Time" mode by writing "xxxx xx01" or "xxxx xx1x" into the
"Framer Operating Mode" register (Address = 0x00)

G17 TxNibFrame[0]/ (0] Transmit Frame Boundary Indicator - Nibble/Parallel Interface:

This output pin pulses "high" when the last nibble of a given DS3 or E3
frame is expected at the TxNib[3:0] input pins.

The purpose of this output pin is to alert the Terminal Equipment that it
needs to begin transmission of a new DS3 or E3 frame to the
XRT72L54 device.

ValFCSI0] :
Valid Frame Check Sequence:
When the HDLC is on, this pin will go high at the end of a valid Frame
Check Sequence.
G18 RxOHInd[0] o Receive Overhead Bit Indicator:
The exact functionality of this output pin depends upon whether the
XRT72L54 Framer IC is operating in the “Serial” or “Nibble-Parallel”
Mode.
Serial Mode Operation:
This output pin pulses "high" (for one bit-period) whenever an "over-
head" bit is being output via the "RxSer" output pin, by the "Receive
Payload Data Output Interface" block.
Nibble-Parallel Mode Operation:
This output pin pulses “high” (for one nibble-period) whenever an “over-
head” nibble is being output via the “RxNib[3:0] output pins, by the
“Receive Payload Data Output Interface” block.
NoOTE: The purpose of this output pin is to alert the "Receive Terminal
Equipment” that an overhead bit is being output via the "RxSer" output
pin, and that this data should be ignored.
G19 RxNibO[0]/ o Receive Nibble Output - 0:
The Framer IC will output "Received data (from the Remote Terminal) to
the local Terminal Equipment via this pin along with RxNib1, RxNib2
and RxNib3.
The data at this pin is updated on the rising edge of the RxCIk output
signal.
NoTE: This output pin is active only if the Nibble-Parallel Mode has
been selected.
RxHDLCDat0[0]

Receive HDLC Data Output - O:
This pin contains bit 0 RxHDLC data when the HDLC controller is on.
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XRT72L54

2 EXAR

FOUR CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER

REV. P1.1.2

PIN DESCRIPTION

PIN # PiN NAME TYPE DESCRIPTION
G20 RxNib1[0]/ 0] Receive Nibble Output - 1:
The Framer IC will output "Received data (from the Remote Terminal) to
the local Terminal Equipment via this pin along with RxNib0, RxNib2
and RxNib3.
The data at this pin is updated on the rising edge of the RxCIk output
signal.
NoOTE: This output pin is active only if the Nibble-Parallel Mode has
been selected.
RXHDLCDat1[0] Receive HDLC Data Output - 1:
This pin contains bit 1 RxHDLC data when the HDLC controller is on.
H1 TxLineCIk[1] (0] See Description for Pin E2
H2 RxLineCIk[1] I See Description for Pin F1
H3 RxPOS[1] | See Description for Pin F2
H4 GND ok Ground
H17 GND ok Ground
H18 RxNib2[0]/ (0] Receive Nibble Output - 2:
The Framer IC will output "Received data (from the Remote Terminal) to
the local Terminal Equipment via this pin along with RxNib0, RxNib1
and RxNib2.
The data at this pin is updated on the rising edge of the RxCIk output
signal.
NOTE: This output pin is active only if the Nibble-Parallel Mode has
been selected.
RXHDLCDat2[0] Receive HDLC Data Output - 2:
This pin contains bit 2 RxHDLC data when the HDLC controller is on.
H19 RxNib3[0]/ (0] Receive Nibble Output - 3:
The Framer IC will output "Received data (from the Remote Terminal) to
the local Terminal Equipment via this pin along with RxNib0, RxNib1
and RxNib2.
The data at this pin is updated on the rising edge of the RxCIk output
signal.
NOTE: This output pin is active only if the Nibble-Parallel Mode has
been selected.
RXHDLCDat3[0] Receive HDLC Data Output - 3:
This pin contains bit 3 RxHDLC data when the HDLC controller is on.
H20 INT o} Interrupt Request Output:
This open-drain, active-low output signal will be asserted when the
Framer device is requesting interrupt service from the local micropro-
cessor. This output pin should typically be connected to the "Interrupt
Request" input of the local microprocessor.
Jl TxFrameRef[2] I See Description for Pin E1
J2 RxOutCIk[1]/ (0] See Description for Pin E3
RxHDLCDat7[1]
J3 TXNEG[1] 0] See Description for Pin D1
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2 EXAR

XRT72L54

FOUR CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER

REV.P1.1.2

PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION
J4 TxPOS[1] (0] See Description for Pin C1
J9 GND ok Ground
J10 GND ok Ground
Ji1 GND ok Ground
J12 GND ok Ground
Ji7 RDY_DTCK ¢} READY or DTACK:
This active-low output pin will function as the READY output, when the
microprocessor interface is running in the "Intel" Mode; and will function
as the DTACK output, when the microprocessor interface is running in
the "Motorola" Mode.
"Intel" Mode - READY Output:
When the Framer negates this output pin (e.g., toggles it "low"), it indi-
cates (to the pP) that the current READ or WRITE cycle is to be
extended until this signal is asserted (e.qg., toggled "high").
"Motorola" Mode - DTACK (Data Transfer Acknowledge) Output:
The Framer device will assert this pin in order to inform the local micro-
processor that the present READ or WRITE cycle is nearly complete. If
the Framer device requires that the current READ or WRITE cycle be
extended, then the Framer will delay its assertion of this signal. The
68000 family of uPs requires this signal from its peripheral devices, in
order to quickly and properly complete a READ or WRITE cycle.
Ji8 NC
J19 D[7] /10 MSB of Bi-Directional Data Bus (Microprocessor Interface Sec-
tion):
This pin, along with pins DO - D6, function as the Microprocessor Inter-
face bi-directional data bus, and is intended to be interfaced to the
"local" microprocessor.
J20 D[6] I/10 See Description for Pin J19
K1 RxNEGJ3] I See Description for Pin F3
K2 TxFrameRef[3] I See Description for Pin E1
K3 RxNEG[2] I See Description for Pin F3
K4 VDD okkk Power Supply +3.3v £ 5%
K9 GND ok Ground
K10 GND ok Ground
K11 GND ok Ground
K12 GND ok Ground
K17 D[5] /O See Description for Pin J19
K18 D[4] /1O See Description for Pin J19
K19 D[3] /1O See Description for Pin J19
K20 D[2] I/O See Description for Pin J19
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XRT72L54

2 EXAR

FOUR CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER

REV. P1.1.2

PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION
L1 TxInCIK[2] I See Description for Pin G4
L2 TxInCIK[3] I See Description for Pin G4
L3 RxPOS[2] I See Description for Pin F2
L4 RxLineCIk[3] I See Description for Pin F1
L9 GND ok Ground
L10 GND ok Ground
L11 GND ok Ground
L12 GND ek Ground
L17 VDD ok Power Supply +3.3v + 5%
L18 D[0] I/10 See Description for Pin J19
L19 NC
L20 D[1] /1O See Description for Pin J19
M1 RxLineCIk[2] | See Description for Pin F1
M2 RxPOS[3] I See Description for Pin F2
M3 TxPOS[2] (0] See Description for Pin C1
M4 TxPOSJ[3] (0] See Description for Pin C1
M9 GND ek Ground
M10 GND ok Ground
M11 GND ok Ground
M12 GND ok Ground
M17 A(7) I See Description for Pin M20
M18 A(8) I See Description for Pin M20
M19 A(9) I See Description for Pin M20
M20 A(10) I Address Bus Input (Microprocessor Interface) - MSB (Most Signifi-
cant Bit):
This input pin, along with inputs A(0) - A(9) are used to select the on-
chip Framer register and RAM space for READ/WRITE operations with
the "local" microprocessor.
N1 TXNEG[2] (@) See Description for Pin D1
N2 TXNEG[3] (0] See Description for Pin D1
N3 TxLineCIk[2] (@) See Description for Pin E2
N4 GND ek Ground
N17 GND ek Ground
N18 A(4) See Description for Pin M20
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2Z° EAAR XRT72L54
FOUR CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER
REV. P1.1.2

PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION
N19 A(5) I See Description for Pin M20
N20 A(6) I See Description for Pin M20
P1 TxLineCIKk[3] (@) See Description for Pin E2
P2 RxOutCIk[2]/ (0] See Description for Pin E3
RxHDLCDat7[2]
P3 DMO[2] I See Description for Pin C9
P4 RLOL[3] I See Description for Pin B8
P17 WR_RW I Write Data Strobe (Intel Mode):

If the microprocessor interface is operating in the Intel Mode, then this
active-low input pin functions as the WR (Write Strobe) input signal from
the pP. Once this active-low signal is asserted, then the Framer will latch
the contents of the pP Data Bus, into the addressed register (or RAM
location) within the Framer IC. In the Intel Mode, data gets latched on
the rising edge of WR

R/W Input Pin (Motorola Mode):

When the Microprocessor Interface Section is operating in the Motorola
Mode, then this pin is functionally equivalent to the R/W pin. In the
Motorola Mode, a READ operation occurs if this pin is at a logic "1".
Similarly, a WRITE operation occurs if this pin is at a logic "0".

P18 A[1] I See Description for Pin M20
P19 Al2] I See Description for Pin M20
P20 A[3] I See Description for Pin M20
R1 RxOutCIK[3]/ (0] See Description for Pin E3
RXHDLCDat7[3]

R2 DMOJ[3] I See Description for Pin C9
R3 ExtLOS[2] I See Description for Pin D9
R4 VDD il Power Supply +3.3v + 5%
R17 VDD il Power Supply +3.3v + 5%
R18 Ccs Chip Select Input:

This active-low input signal selects the Microprocessor Interface Sec-
tion of the Framer device and enables READ/WRITE operations
between the Local Microprocessor and the Framer on-chip registers
and RAM locations.

R19 ALE_AS Address Latch Enable/Address Strobe:

This input is used to latch the address (present at the Microprocessor
Interface Address Bus, A(10:0)) into the Framer Microprocessor Inter-
face circuitry and to indicate the start of a READ/WRITE cycle. This
input is active-high in the Intel Mode (MOTO = "low") and active-low in
the Motorola Mode (MOTO = "high").

R20 A(0) Address Bus Input (Microprocessor Interface) - LSB (Least Signifi-
cant Bit):
(Please see description for A(10))
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2 EXAR

FOUR CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER

REV. P1.1.2

PIN DESCRIPTION

PIN # PiN NAME TYPE DESCRIPTION
T1 RLOL[2] I See Description for Pin B8
T2 ExtLOSJ[3] I See Description for Pin D9
T3 RxOOF[2] (0] See Description for Pin A3
T4 RxAIS[3] (0] See Description for Pin C5
T17 RxCIK[2] (@) See Description for Pin D20
T18 Nibblelntf | Nibble Interface Select Input Pin:
This input pin allows the user to configure the Transmit Payload Data
Input Interface and the Receive Payload Data Output Interface to oper-
ate in either the "Serial-Mode" or the "Nibble/Parallel-Mode".
Setting this input pin "high" configures the Transmit and Receive Termi-
nal Interfaces to operate in the "Nibble/Parallel-Mode". In this mode, the
“Transmit Payload Data Input Interface” block will accept the “outbound”
payload data (from the Terminal Equipment) in a “nibble-parallel” man-
ner via the “TxNib[3:0]” input pins. Further, the “Receive Payload Data
Output Interface” block will output the “inbound” payload data (to the
Terminal Equipment) in a “nibble-parallel” manner via the “RxNib[3:0]"
output pin.
Setting this input pin "low" configures the Transmit and Receive Termi-
nal Interfaces to operate in the "Serial" Mode. In this mode, the “Trans-
mit Payload Data Input Interface” block will accept the “outbound”
payload data (from the Terminal Equipment) in a “serial” manner via the
“TxSer” input pin. Further, the “Receive Payload Data Output Interface”
block will output the “inbound” payload data (to the Terminal Equipment)
in a “serial” manner via the “RxSer” output pin.
T19 Reset Reset Input:
When this "active-low" signal is asserted, the Framer device will be
asynchronously reset. Additionally, all outputs will be "tri-stated", and all
on-chip registers will be reset to their default values.
T20 MOTO Motorola/Intel Processor Interface Select Mode:
This input pin allows the user to configure the Microprocessor Interface
to interface with either a "Motorola-type" or "Intel-type" microprocessor/
microcontroller. Tying this input pin to VCC, configures the microproces-
sor interface to operate in the Motorola mode (e.g., the Framer device
can be readily interfaced to a "Motorola type" local microprocessor).
Tying this input pin to GND configures the Microprocessor Interface to
operate in the Intel Mode (e.g., the Framer device can be readily inter-
faced to a “Intel type" local microprocessor).
Ul RxOOF[3] (0] See Description for Pin A3
u2 RxLOSJ[3] (0] See Description for Pin C4
u3 RxAIS[2] (0] See Description for Pin C5
U4 GND ok Ground
us RLOOP[2] (0] See Description for Pin B7
U6 VDD okkk Power Supply +3.3v £ 5%
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2Z° EAAR XRT72L54
FOUR CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER
REV. P1.1.2

PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION
u7 TxOHIns[3]/ I See Description for Pin C14
TxHDLCDat4[3]
us GND ok Ground
U9 RxOHEnable[2]/ o See Description for Pin B13
RxHDLCDat5[2]
ul10 VDD okkk Power Supply +3.3v £ 5%
U1l TxSer[2)/ See Description for Pin E18
SndMsg[2]
u12 TxNib2[2]/ See Description for Pin C20
TxHDLCDat2[2]
uU13 GND ok Ground
ui4 TxFrame[2] (0] See Description for Pin E20
ui15 VDD okkk Power Supply +3.3v £ 5%
ul1e6 RxNib1[3]/ o See Description for Pin G20
RxHDLCDat1[3]
u17 GND ok Ground
ui18 RxCIK[3] (0] See Description for Pin D20
u19 RxFrame[2] (0] See Description for Pin F20
u20 TestMode e Factory Test Pin:
The user should tie this pin to Ground.
V1 RxLOS[2] (0] See Description for Pin C4
V2 LLOOP[3] (0] See Description for Pin C7
V3 TAOSI[3] (0] See Description for Pin C6
V4 RLOOP[3] (0] See Description for Pin B7
V5 Req[3] (0] See Description for Pin A5
V6 TXAISEN[2] I See Description for Pin B15
V7 TxOH[2)/ I See Description for Pin A15
TxHDLCDat5[2]
V8 RxOHFrame[3]/ (0] See Description for Pin A13
RxHDLCDat4[3]
V9 RxOHCIK[3]/ (0] See Description for Pin D12
RxHDLCCIK[3]
V10 TxOHEnable[3]/ (0] See Description for Pin B14
TxHDLCDat7[3] I
V11 TxSer[3)/ I See Description for Pin E18
SndMsg[3]
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PIN DESCRIPTION

PIN # PiN NAME TYPE DESCRIPTION
V12 TxNib2[3]/ I See Description for Pin C20
TxHDLCDat2[3]
V13 TxNibO[3]/ See Description for Pin D18
TxHDLCDatO[3]
Vi4 TXNIBCIK[3]/ (0] See Description for Pin F18
SndFCS[3] I
V15 TxNibFrame[3]/ (0] See Description for Pin G17
ValFCSJ3]
V16 RxNib3[2]/ (0] See Description for Pin H19
RxHDLCDat3[2]
V17 RxNib1[2)/ (0] See Description for Pin G20
RxHDLCDat1[2]
V18 RxSer[3]/ (0] See Description for Pin F19
Rxldle[3]
V19 RxFrame][3] (0] See Description for Pin F20
V20 RD_DS I Read Data Strobe (Intel Mode):
If the microprocessor interface is operating in the Intel Mode, then this
input will function as the RD (READ STROBE) input signal from the
local uP. Once this active-low signal is asserted, then the Framer will
place the contents of the addressed registers (within the Framer) on the
Microprocessor Data Bus (D(7:0)). When this signal is negated, the
Data Bus will be tri-stated.
Data Strobe (Motorola Mode):
If the microprocessor interface is operating in the Motorola mode, then
this pin will function as the active-low Data Strobe signal.
w1 LLOOP[2] (@) See Description for Pin C7
w2 TAOS[2] (0] See Description for Pin C6
w3 RxRed[2] (@) See Description for Pin B5
w4 TxLev[2] (0] See Description for Pin C3
W5 Req[2] (0] See Description for Pin A5
W6 TxOHIns[2]/ I See Description for Pin C14
TxHDLCDat4[2]
w7 RxOH[3)/ (0] See Description for Pin C12
RxHDLCDat6[3]
w8 RxOHFrame[2]/ (0] See Description for Pin A13
RxHDLCDat4[2]
w9 RxOHCIk[2)/ (0] See Description for Pin D12
RxHDLCCIK[2]
w10 TxOHCIK[2] (0] See Description for Pin A14
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PIN DESCRIPTION

PIN # PiN NAME TYPE DESCRIPTION
w11l TxOHFrame[2]/ (0] See Description for Pin C13
TxHDLCCIK[2]
w12 TxNib3[2]/ See Description for Pin D19
TxHDLCDat3[2]
w13 TxNib1[2])/ See Description for Pin E17
TxHDLCDat1[2]
w14 TXOHInd[3]/ (0] See Description for Pin E19
TxHDLCDat6[3] I
w15 TxNIBCIKk[2)/ (0] See Description for Pin F18
SndFCS[2] I
w16 TxNibFrame[2]/ (0] See Description for Pin G17
ValFCSJ[2]
w17 RxNib2[3]/ (0] See Description for Pin H18
RxHDLCDat2[3]
w18 RxNibO[3]/ (0] See Description for Pin G19
RxHDLCDat0[3]
w19 RxSer[2]/ (0] See Description for Pin F19
RxlIdle[2]
w20 RxOHInd[2] (@) See Description for Pin G18
Y1 RxRed[3] (0] See Description for Pin B5
Y2 TxLev[3] (0] See Description for Pin C3
Y3 EncoDis[3] (0] See Description for Pin B2
Y4 EncoDis|[2] (0] See Description for Pin B2
Y5 TXAISEN[3] I See Description for Pin B15
Y6 TXOH[3)/ I See Description for Pin A15
TxHDLCDat5[3]
Y7 RxOHJ[2)/ (0] See Description for Pin C12
RxHDLCDat6[2]
Y8 RxOHEnable[3]/ (0] See Description for Pin B13
RxHDLCDat5[3]
Y9 TXOHCIK[3] See Description for Pin A14
Y10 TxOHEnable[2]/ (0] See Description for Pin B14
TxHDLCDat7[2] I
Y11 TxOHFrame[3]/ (0] See Description for Pin C13
TxHDLCCIK[3]
Y12 TxNib3[3]/ See Description for Pin D19
TxHDLCDat3[3]
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PIN DESCRIPTION

PIN # PIN NAME TYPE DESCRIPTION

Y13 TxNib1[3})/ I See Description for Pin E17
TxHDLCDat1[3]

Y14 TxNib0[2]/ See Description for Pin D18
TxHDLCDat0[2]

Y15 TxOHInd[2)/ (0] See Description for Pin E19
TxHDLCDat6[2] I

Y16 TxFrame[3] (0] See Description for Pin E20

Y17 RxNib3[3]/ (0] See Description for Pin H19
RxHDLCDat3[3]

Y18 RxNib2[2]/ (0] See Description for Pin H18
RxHDLCDat2[2]

Y19 RxNibO[2)/ (0] See Description for Pin G19
RxHDLCDat0[2]

Y20 RxOHInd[3] (0] See Description for Pin G18
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ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUMS
Power SUPPIY........coeeiiiiiieeeiieee e -0.3V to +3.6V Power Dissipation PBGA Package..........ccccoeeenne. 1.6W
Storage Temperature .........cccceeeeceeeeerennees -55°C to 150°C Input Voltage (Any Pin) .......cccccveeee. -0.3V to VDD + 0.3V
voltage at Any Pin .....cccoeveeeevnnnennn. -0.3V to VDD + 0.3V Input Current (Any Pin) ......ccoocevieiiiiiiieeiieee + 100mA
DC ELECTRICAL CHARACTERISTICS
Test Conditions: TA = 25°C, VDD = 3.3V +_ 5% unless otherwise specified
SYMBOL PARAMETER MIN. Typ. MAX. UNITS CONDITIONS
lcc Power Supply Current 190 mA | All Channels on
Vi Input Low voltage 0.3*vDD
Viy Input High Voltage 0.7*VDD
VoL | Output Low Voltage 0.4 v loL = -1.6mA
Von | Output High Voltage 2.4 \Y; lon = 40pA
I Input High Voltage Current -10 10 HA V,y = VDD
e Input Low Voltage Current -1 1 HA V. = GND
AC ELECTRICAL CHARACTERISTICS
Test Conditions: TA = 25°C, VDD = 3.3V +_ 5% unless otherwise specified
SYMBOL PARAMETER MIN. Typ. MAX. | UNITS CONDITIONS
Transmit Payload Data Input Interface - Loop-Timed/Serial Mode (See Figure 3)
tq Payload data (TxSer) set-up time to rising edge of 12 ns
RxOutClk
t, Payload data (TxSer) hold time, from rising edge of 0 ns
RxOutClk
t3 RxOutClk to TxFrame output delay 5 ns
ty RxOutClk to TxOHInd output delay 6 ns
Transmit Payload Data Input Interface - Local Timed/Serial Mode (See Figure 4)
ts Payload data (TxSer) set-up time to rising edge of 4 ns
TXInCIk
tg Payload data (TxSer) hold time, from rising edge of 0 ns
TXInCIk
t7 TxFrameRef set-up time to rising edge of TxInClk 2 ns Framer IC is
Frame Slave
tg TxFrameRef hold-time, from rising edge of TxInClk 0 ns Frame IC is
Frame Slave
tg TxInClk to TxOHInd output delay 15 ns
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AC ELECTRICAL CHARACTERISTICS

Test Conditions: TA = 25°C, VDD = 3.3V +_ 5% unless otherwise specified

SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS

t1o TxInClk to TxFrame output delay 13 ns

Transmit Payload Data Input Interface - Looped-Timed/Nibble Mode (See Figure 5)

t13a Max Delay of Rising Edge of TxNibClk to Data Valid
on TxNib[3:0]

DS3 20 ns DS3 Applications
E3 27 ns E3 Applications

Transmit Payload Data Input Interface - Looped-Timed/Nibble Mode (See Figure 5)

t13 TxNibClk to TxNibFrame output delay 25 ns DS3 Applications

31 ns E3 Applications

Transmit Payload Data Input Interface - Local-Timed/Nibble Mode (See Figure 6)

t14 Max Input Delay from TxNicClk to TxNib 20 ns DS3 Applications
27 ns E3 Applications
t15 Payload Nibble hold time, from latching edge of 0 ns
TxNibClk
t16 TxFrameRef set-up time, to latching edge of TxInClk 20 ns DS3 Applications
27 ns E3 Applications
Framer IC is
Frame Slave
t17 TxFrameRef hold time, from latching edge of TxNib- 0 ns Frame IC is
Clk Frame Slave
t1s TxNibClk to TxNibFrame output delay time 20 25 ns DS3 Applications
31 ns E3 Applications
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AC ELECTRICAL CHARACTERISTICS (CONT.)
Test Conditions: TA = 25°C, VDD = 3.3V +_ 5% unless otherwise specified
SymBOL PARAMETER MIN. Typ. MAX. | UNITS CONDITIONS
Transmit Overhead Input Interface Timing - Method 1 (Figure 7)
t1 TxOHCIk to TXOHFrame output delay 111 ns DS3 Applications
0 ns E3, ITU-T G.832
Applications
0 ns E3, ITU-T G.751
Applications
tro TxOHIns set-up time, to falling edge of TXOHCIk 194 ns DS3 Applications
305 ns E3, ITU-T G.832
Applications
17 ns E3, ITU-T G.751
Applications
trs3 TxOHIns hold time, from falling edge of TXOHCIk 48 ns DS3 Applications
110 ns E3, ITU-T G.832
Applications
7
ns E3, ITU-T G.751
Applications
tos TxOH data set-up time, to falling edge of TXOHCIk 194 ns DS3 Applications
305 ns E3, ITU-T G.832
Applications
17 ns E3, ITU-T G.751
Applications
tog TxOH data hold time, from falling edge of TxOHCIk 48 ns DS3 Applications
110 ns E3, ITU-T G.832
Applications
7 ns E3, ITU-T G.751
Applications
Transmit Overhead Data Input Interface - Method 2 (Figure 8)
tre TXOHiIns to TxInClIk (falling edge) set-up Time 254 ns DS3 Applications
72 ns E3, ITU-T G.832
Applications
15 ns E3, ITU-T G.751

Applications
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AC ELECTRICAL CHARACTERISTICS (CONT.)

Test Conditions: TA = 25°C, VDD = 3.3V +_ 5% unless otherwise specified

SymBOL PARAMETER MIN. Typ. Max. | UNITS CONDITIONS
ty7 TxInClk clock (falling) edge to TXOHIns hold-time 0 ns DS3 Applications
0 ns E3, ITU-T G.832

Applications
0 ns E3, ITU-T G.751

Applications
tog TXOHiIns to TxInClIk (falling edge) set-up Time 254 ns DS3 Applications
72 ns E3, ITU-T G.832

Applications
15 ns E3, ITU-T G.751

Applications
tog TxInCIk clock (falling) edge to TxOHIns hold-time 0 ns DS3 Applications
0 ns E3, ITU-T G.832

Applications
0 ns E3, ITU-T G.751

Applications

tooa TxOHEnable to TxOHIns/TxOH Delay 1 ns

Transmit LIU Interface Timing (see Figure 9 and Figure 10)

t3o Rising edge of TxLineClk to rising edge of TXxPOS 2.0 ns
or TXNEG output signal.

(Framer is configured to output data on TxPOS and
TXNEG on rising edge of TxLineClk

ta1 Falling edge of TxLineClk to rising edge of TxPOS or 2.4 ns
TXNEG

(Framer is configured to output data via TxPOS and
TXNEG on falling edge of TxLineClIk)

fruLinecik | Period of TxLineClk clock signal 44.736 MHz | DS3 Applications

fruLinecik | Period of TxLineClk clock signal 34.368 Mhz E3 Applications
t3o Period of TxLineClk 22.36 ns DS3 Applications
t32 Period of TxLineClk 29.10 ns E3 Applications

Receive LIU Interface Timing (see Figure 11 and Figure 12)

tag RxPOS or RXNEG set-up time to rising edge of 0 ns
RxLineCIk.

(Framer is configured to sample data on RxPOS and
RxNEG input pins, on the rising edge of RxLineCIk)

tag RxPOS or RXNEG hold time, from rising edge of 4 ns
RxLineClk

(Framer is configured to sample data on RxPOS and
RxNEG input pins, on the rising edge of RxLineCIk)
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AC ELECTRICAL CHARACTERISTICS (CONT.)
Test Conditions: TA = 25°C, VDD = 3.3V +_ 5% unless otherwise specified
SymBOL PARAMETER MIN. TYp. MAX. | UNITS CONDITIONS
ta0 RxPOS or RXNEG set-up time to falling edge of 0 ns
RxLineCIk.
(Framer is configured to sample data on RxPOS and
RxNEG input pins, on the falling edge of RxLineCIk)
ta1 RxPOS or RXNEG hold time, from falling edge of 3 ns
RxLineClk
(Framer is configured to sample data on RxPOS and
RxNEG input pins, on the falling edge of RxLineCIk)
Receive Payload Data Output Inteface Timing - Serial Mode Operation (See Figure 13)
t5o Rising edge of RxCIk to Payload Data (RxSer) out- 13 ns DS3 Applications
put delay
16 ns E3 Applications
ts1 Rising edge of RxClk to RxFrame output delay 13 ns DS3 Applications
16 ns E3 Applications
tso Rising edge of RxClk to RxOHInd output delay. 13 ns DS3 Applications
16 ns E3 Applications
Receive Payload Data Output Interface Timing - Nibble Mode Operation (see Figure 14)
ts3 Falling edge of RxCIk to rising edge of RxFrame out- 2.1 ns
put delay
tsy Falling edge of RxCIk to rising edge of RxNib[3:0] 2 ns

output delay

Receive Overhead Data Output Interface Timing - Method 1 - Usi

ng RxOHEnNable (see Figure 15)

tsop Falling edge of RxOHCIk to RxFrame output 20 23 ns DS3 Applications
25 0 ns E3 Applications
tsop Falling edge of RxClk to RxOH output delay 20 23 ns DS3 Applications
25 0 ns E3 Applications

Receive Overheadf Data Output Interface Timing - Method 2 - Using RxOHEnable (see Figure 16)

teo Rising edge of RxOutClk to rising edge of 2 9.4 ns
RxOHEnable delay.
tson | Rising edge of RxOHFrame to rising edge of 88 ns DS3 Applications
RxOHEnable delay
224 ns E3, ITU-T G.832
Applications
28 ns E3, ITU-T G.751
Applications
ts0B RxOH Data Valid to rising edge of 88 ns DS3 Applications
RxOHEnable delay
85 ns E3, ITU-T G.832
Applications
28 ns E3, ITU-T G.751

Applications
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AC ELECTRICAL CHARACTERISTICS (CONT.)

Test Conditions: TA = 25°C, VDD = 3.3V +_ 5% unless otherwise specified

SymBOL PARAMETER MIN. TYp. MAX. | UNITS CONDITIONS
Microprocessor Interface - Intel (See Figure 17)
tga A10 - AO Setup Time to ALE_AS Low 0 ns
tgs A10 - AO Hold Time from ALE_AS Low. 1 ns
Intel Type Read Operations (See Figure 17 and Figure 19)
tes RD_DS, WR_R/W Pulse Width 87 ns
te7 Data Valid from RD_DS Low. 32 ns
tes Data Bus Floating from RD_DS High 9 ns
teo ALE to RD Time 3 ns
t;o1 | RD Time to NOT READY (e.g., RDY_DTCK toggling 16 ns
Low)
t7o RD to READY Time (e.g., RDY_DTCK toggling high) 80 ns
t76 Minimum Time between Read Burst Access (e.g., 33 ns
the rising edge of RD to falling edge of RD)
Intel Type Write Operations (Figure 18 and Figure 20)
toq Data Setup Time to WR_R/W High 0 ns
t75 Data Hold Time from WR_R/W High 3 ns
t73 High Time between Reads and/or Writes 33 ns
tzg ALE to WR Time 3 ns
t77 Min Time between Write Burst Access (e.g., the ris- 33 ns
ing edge of WR to the falling edge of WR)
t;7o | CS Assertion to falling edge of WR_RW 28 ns
Microprocessor Interface - Motorola Read Operations (See Figure 21)
t7g A10 - AO Setup Time to falling edge of ALE_AS 0 ns
tsg Rising edge of RD_DS to rising edge of RDY_DTCK 16 ns
delay
tgo Rising edge of RDY_DTCK to tri-state of D[7:0] 0 ns
Microprocessor Interface - Motorola Read & Write Operations (See Figure 22)
t7g A10 - AO Setup Time to falling edge of ALE_AS 0 ns
tg1 D[7:0] Set-up time to falling edge of RD_DS 0 ns
tgo Rising edge of RD_DS to rising edge of RDY_DTCK 13 ns
delay
Reset Pulse Width - Both Motorola and Intel Operations (See Figure 25)
tgo Reset pulse width 200 ns
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1.0 TIMING DIAGRAMS
FIGURE 3. TIMING DIAGRAM FOR TRANSMIT PAYLOAD INPUT INTERFACE, WHEN THE XRT72L54 DEVICE IS OPERAT-
ING IN BOTH THE DS3 AND LOOP-TIMING MODES

XRT72L5x Transmit Payload Data I/F Signals

t3 2
— t1—p] |¢e———
_’ 4_
RxOutClk
TxSer X Payload[470P] )( Payload[4703])( X-Bit )( Payload[0] )(
TxFrame
TxOH_Ind
—» 4—
t4
DS3 Frame Number N + 1

DS3 Frame Number N

FIGURE 4. TIMING DIAGRAM FOR THE TRANSMIT PAYLOAD INPUT INTERFACE, WHEN THE XRT72L54 DEVICE IS
OPERATING IN BOTH THE DS3 AND LOCAL-TIMING MODES

XRT72L5x Transmit Payload Data I/F Signals

——t5—p  |— — 7| |le—

TxInClk [ ] | | | L

(Payload[4702])( Payload[4703])( X-Bit }( Payload[1] X

el

TxSer

TxFrameRef

TXOH_Ind

t9 10

DS3 Frame Number N DS3 Frame Number N + 1
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FIGURE 5. TIMING DIAGRAM FOR THE TRANSMIT PAYLOAD DATA INPUT INTERFACE, WHEN THE XRT72L54 DEVICE
IS OPERATING IN BOTH THE DS3/NIBBLE AND LOOPED-TIMING MODES

RxOutClk

TxNibClk

TxNib[3:0]

TxNibFrame

t13A

a

A

t11

\ 4

t12—P

Nibble [1175]

Nibble [0]

/

<

t13
Ll

Sampling Edge of XRT72L5x Device

FIGURE 6. TIMING DIAGRAM FOR THE TRANSMIT PAYLOAD DATA INPUT INTERFACE, WHEN THE XRT72L54 DEVICE
IS OPERATING IN THE DS3/NIBBLE AND LOCAL-TIMING MODES

TxInClk
TxNibClk
TxNib[3:0]

TxNibFrame

TxFrameRef

t14 >«

t15 —p

| [

I

L

L

Nibble [1175]

Nibble [0]

t18

B

A 4

t16

t17

DS3 Frame Number N

Sampling Edge of the XRT72L5x Device

DS3 Frame Number N + 1
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FIGURE 7. TIMING DIAGRAM FOR THE TRANSMIT OVERHEAD DATA INPUT INTERFACE (METHOD 1 ACCESS)

1 22 123

A
A

A
Y

TxOHCIlk

TxOHFrame

TxOHlIns L

1 bit=0 — — X bit=0
TxOH ‘1 / Remaining Overhead Bits with DS3 Frame \ /
/

24 25

FIGURE 8. TIMING DIAGRAM FOR THE TRANSMIT OVERHEAD DATA INPUT INTERFACE (METHOD 2 ACCESS)
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. |
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| 129A 7// ! i
- Lal I : |
\ /7 NE =Y
TxOH Xbpit=0 1 Xhit=0
\ / /1. H !
// : 1
: 1
S N > | !
128 ‘ﬁ - |
XRT72L5x samples TxOH
here.
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FIGURE 9. TRANSMIT LIU INTERFACE TIMING - FRAMER IS CONFIGURED TO UPDATE "TXPOS" AND "TXNEG" ON
THE RISING EDGE OF "T XLINECLK"

t32

TxLineClk

t30

33 _,

TxPOS

TXNEG

FIGURE 10. TRANSMIT LIU INTERFACE TIMING - FRAMER IS CONFIGURED TO UPDATE "TXPOS" AND "TXNEG" ON
THE FALLING EDGE OF "T XLINECLK"

l<— t32 —>|

TxLineClk

'l +— ©l «— 133

TxPOS

- M
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FIGURE 11. RECEIVE LIU INTERFACE TIMING - FRAMER IS CONFIGURED TO SAMPLE "RXPOS" AND "RXNEG" oN
THE RISING EDGE OF "R XLINECLK"

RxLineClk

THA
S

FIGURE 12. RECEIVER LIU INTERFACE TIMING - FRAMER IS CONFIGURED TO SAMPLE "RXPOS" AND "RXNEG" oN
THE FALLING EDGE OF "R XLINECLK"

RxLineClk

=N [\
S AN /

38



XRT72L54

FOUR CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER

REV. P1.1.2

2 EXAR

FIGURE 13. RECEIVE PAYLOAD DATA OUTPUT INTERFACE TIMING

XRT72L5x Receive Payload Data I/F Signals

t50
_> 4_
RxClk
RxSer XPaonad[47C2])( Payload[47)3;( X-Bit X Payload[0] X
RxFrame t—5]> l«—
RXOHInd By =

FIGURE 14. RECEIVE PAYLOAD DATA OUTPUT INTERFACE TIMING (NIBBLE MODE OPERATION)

XRT72L5x Receive Payload Data I/F Signals

/
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DS3 Frame Number N

—>
t53

—

DS3 Frame Number N + 1

Recommended Sampling Edge of Terminal
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FIGURE 15. RECEIVE OVERHEAD DATA OUTPUT INTERFACE TIMING (METHOD 1 - USING RXOHCLK)
—> [+ {59A
RXOHClk
RxOHFrame é E E é %
RxOH X X F1 X AIC X FOX FEAC
598 —¥ <—

FIGURE 16. RECEIVE OVERHEAD DATA OUTPUT INTERFACE TIMING (METHOD 2 - USING RXOHENABLE)

—»<— 160
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—> |<—t60A
RxOHEnable | __|
RxOHFrame
4> t60B
RxOH uDL F1 X X1 X F1 X AIC
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FIGURE 17. MICROPROCESSOR INTERFACE TIMING - INTEL TYPE PROGRAMMED |/O READ OPERATIONS
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FIGURE 18. MICROPROCESSOR INTERFACE TIMING - INTEL TYPE PROGRAMMED /O WRITE OPERATIONS
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FIGURE 19. MICROPROCESSOR INTERFACE TIMING - INTEL TYPE READ BURST ACCESS OPERATION

ALE_AS -t —>
A[10:0] Address of ‘Initial” Target Repister (Offset = 0x00)
cs | U |

N
D[7:0] —(Not Valid &alid Data at Offset :OxOl/>——< Not Valid Xalid Data at Offset :0x02>—

RD_DS \ / \ / \
WR_R/W
RDY_DTCK 1 \ /
t70
FIGURE 20. MICROPROCESSOR INTERFACE TIMING - INTEL TYPE WRITE BURST ACCESS OPERATION
ALE_AS
A(10:0) Address of Initial Target Register (offset = 0x00)
cs
D(7:0) 4< Not Valid >< Jaiq bata at 4< Not Valid >< Jaid bata o >—
RD_DS <
- t68
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FIGURE 21. MICROPROCESSOR INTERFACE TIMING - MOTOROLA TYPE PROGRAMMED /O READ OPERATION
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FIGURE 22. MICROPROCESSOR INTERFACE TIMING - MOTOROLA TYPE PROGRAMMED /O WRITE OPERATION
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FIGURE 23. MICROPROCESSOR INTERFACE TIMING - RESET PULSE WIDTH

~— 90 —

Reset
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2.0 THE MICROPROCESSOR INTERFACE
BLOCK

The Microprocessor Interface section supports com-

munication between the local microprocessor (UP)

and the Framer IC. In particular, the Microprocessor

Interface section supports the following operations

between the local microprocessor and the Framer.

Channel Selection

The writing of configuration data into the Framer
on-chip (addressable) registers.

The writing of an outbound PMDL (Path Mainte-
nance Data Link) message into the Transmit LAPD
Message buffer (within the Framer IC).

The Framer IC's generation of an Interrupt Request
to the pPk.

The pP's servicing of the interrupt request from the
Framer IC.

The monitoring of the system's health by periodi-
cally reading the on-chip Performance Monitor reg-
isters.

The reading of an inbound PMDL Message from
the Receive LAPD Message Buffer (within the
Framer IC).

Each of these operations (between the local micro-

processor and the Framer IC) will be discussed in
some detail, throughout this data sheet.

2.1 CHANNEL SELECTION WITHIN THE XRT72L54
DevicE

The XRT72L54 4-Channel DS3/E3 Clear Channel
Framer IC consists of four independent banks of
"Configuration” registers. Each of these banks are
identical and correspond to each of the four channels
within the XRT72L54. The XRT72L54 permits the us-
er to select and access any one of these Configura-
tion Register Banks, via the two (2) Most Significant
Address Pins, A9 and A10.

The relationship between the states of A9 and A10,
and the corresponding "Configuration Register" bank,
is tabulated below.

Table 1, The Relationship between Address Bits A9,
A10 and the Selected "Configuration Register" Bank

TABLE 1. THE RELATIONSHIP BETWEEN ADDRESS BITS
A9, A10 AND THE SELECTED CONFIGURATION
REGISTER BANK

A10 | A9 | CONFIGURATION REGISTER BANK SELECTED
0 0 |Channel0
0 1 |Channel 1
1 0 |Channel 2
1 1 |Channel 3

The remaining Address Bus pins [A8 through AQ] are
used to select the individual configuration registers
(within the selected configuration register bank) for
Read/Write access.

Looking at this Another Way

Each of the four (4) Configuration Register Banks,
within the XRT72L54 DS3/E3 Framer IC has an iden-
tical set of configuration registers. However, address
pins A9 and A10 impose the following address loca-
tion offset, for each of the Configuration Register
Bank within the address space of the XRT72L54 de-
vice.

CONFIGURATION REGISTER
BANK - CHANNEL NUMBER

ADDRESS OFFSET (WITHIN THE
XRT72L54 ADDRESS SPACE)

0 0x000
1 0x200
2 0x400
3 0x600

Figure 24 presents a simple block diagram of the Mi-
croprocessor Interface Section, within the Framer IC.

45




2 EXAR

FOUR CHANNEL DS3/E3 FRAMER IC WITH HDLC CONTROLLER

XRT72L54

REV. P1.1.2

FIGURE 24. SIMPLE BLOCK DIAGRAM OF THE MICROPROCESSOR INTERFACE BLOCK, WITHIN THE FRAMER IC

__A(10:0)
WR_R/W
Rd_DS

CSs

ALE_AS
Reset

Int

D[7:0]
_____MOTO
RDY_DTCK

Programable Registers

Microprocessor
&

2.2 THE MICROPROCESSOR INTERFACE BLOCK SIG-
NAL

The Framer IC may be configured into a wide variety

of different operating modes and have its perfor-

mance monitored by software through a standard (lo-

cal housekeeping) microprocessor, using data, ad-

dress and control signals.

The local uP configures the Framer IC (into a desired
operating mode) by writing data into specific address-
able, on-chip Read/Write registers, or on-chip RAM.
The microprocessor interface provides the signals
which are required for a general purpose micropro-
cessor to read or write data into these registers. The
Microprocessor Interface also supports polled and in-
terrupt driven environments. These interface signals
are described below in Table 2, Table 3, and Table 4.
The microprocessor interface can be configured to

operate in the Motorola Mode or in the Intel mode.
When the Microprocessor Interface is operating in the
Motorola mode, then some of the control signals
function in a manner as required by the Motorola
68000 family of microprocessors. Likewise, when the
Microprocessor Interface is operating in the Intel
Mode, then some of these Control Signals function in
a manner as required by the Intel 80xx family of mi-
Croprocessors.

Table 2 lists and describes those Microprocessor In-

terface signals whose role is constant across the two
modes. Table 3 describes the role of some of these

signals when the Microprocessor Interface is operat-
ing in the Intel Mode. Likewise, Table 4 describes the
role of these signals when the Microprocessor Inter-

face is operating in the Motorola Mode.
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TABLE 2: DESCRIPTION OF THE MICROPROCESSOR INTERFACE SIGNALS THAT EXHIBIT CONSTANT ROLES IN BOTH

THE INTEL AND MOTOROLA MODES

PIN NAME TYPE

DESCRIPTION

MOTO I

Selection input for Intel/Motorola pP Interface.

Setting this pin to a logic "High" configures the Microprocessor Interface to operate in the Motorola
mode. Likewise, setting this pin to a logic "Low" configures the Microprocessor Interface to operate
in the Intel Mode.

D[7:0] /0

Bi-Directional Data Bus for register read or write operations

A[10:0] [

Eleven Bit Address Bus input:
This Eleven bit Address Bus is provided to allow the user to select an on-chip register or on-chip
RAM location and Select the desired Framer Channel to address.

Chip Select input.
This active-"Low” signal selects the Microprocessor Interface of the UNI device and enables read/
write operations with the on-chip registers/on-chip RAM.

Interrupt Request Output:
This open-drain/active-low output signal will inform the local AP that the UNI has an interrupt condi-
tion that needs servicing.

TABLE 3: PIN DESCRIPTION OF MICROPROCESSOR INTERFACE SIGNALS - WHILE THE MICROPROCESSOR INTERFACE

IS OPERATING IN THE INTEL MODE

PIN NAME

EQUIVALENT PIN
IN INTEL TYPE DESCRIPTION
ENVIRONMENT

ALE_AS

ALE Address-Latch Enable:  This “active-high” signal is used to latch the contents on
the address bus, A[10:0]. The contents of the Address Bus are latched into the
A[10:0] inputs on the falling edge of ALE_AS. Additionally, this signal can be
used to indicate the start of a burst cycle.

RD_DS

RD* Read Signal: This “active-low” input functions as the read signal from the local
UP. When this signal goes "Low", the UNI Microprocessor Interface will place the
contents of the addressed register on the Data Bus pins (D[15:0]). The Data Bus
will be "tri-stated" once this input signal returns "High".

WR_R/W

WR* Write Signal: This "active-low" input functions as the write signal from the local
UP. The contents of the Data Bus (D[15:0]) will be written into the addressed reg-
ister (via A[10:0]), on the rising edge of this signal.

RDY_DTCK

READY* 0] Ready Output: This "active-low" signal is provided by the UNI device, and indi-

cates that the current read or write cycle is to be extended until this signal is
asserted. The local PP will typically insert WAIT states until this signal is
asserted. This output will toggle "Low" when the device is ready for the next
Read or Write cycle.
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TABLE 4: PIN DESCRIPTION OF THE MICROPROCESSOR INTERFACE SIGNALS WHILE THE MICROPROCESSOR
INTERFACE IS OPERATING IN THE MOTOROLA MODE

EQUIVALENT PIN
PIN NAME IN MOTOROLA | TYPE DESCRIPTION
ENVIRONMENT
ALE_AS AS* Address Strobe: This "active-low" signal is used to latch the contents on the
address bus input pins: A[10:0] into the Microprocessor Interface circuitry. The
contents of the Address Bus are latched into the UNI device on the rising edge of
the ALE_AS signal. This signal can also be used to indicate the start of a burst
cycle.
RD_DS DS* Data Strobe: This signal latches the contents of the bi-directional data bus pins
into the Addressed Register (within the UNI) during a Write Cycle.
WR_R/W RIW* Read/Write* Input: When this pin is "High", it indicates a Read Cycle. When this
pin is "Low", it indicates a Write cycle.

RDY_DTCK DTACK* O |Data Transfer Acknowledge: The UNI device asserts DTACK* in order to inform
the CPU that the present READ or WRITE cycle is nearly complete. The 68000
family of CPUs requires this signal from its peripheral devices, in order to quickly
and properly complete a READ or WRITE cycle.

2.3 INTERFACING THE XRT72L54 DS3/E3 FRAMER in this mode, the uC/uP can read or write data into

TO THE LocAL UC/UP vIA THE MICROPROCESSOR
INTERFACE BLOCK
The Microprocessor Interface block, within the Framer
device is very flexible and provides the following op-
tions to the user.

 To interface the Framer device to a uC/UP over an
8-bit wide bi-directional data bus.

* To interface the Framer to an Intel-type or Motorola-
type nC/uP.

 To transfer data (between the Framer IC and the
UC/UP) via the Programmed 1/O or Burst Mode

Each of the options are discussed in detail below.
Section 2.3.1 will discussed the issues associated
with interfacing the Framer to a uC/uP over an 8-bit
bi-directional data bus. Afterwards, Section 2.3.2 will
discuss Data Access (e.g., Programmed I/O and
Burst) Mode when interfaced to both Motorola-type
and Intel-type nC/uP.

2.3.1 Interfacing the XRT72L54 DS3/E3 Framer
to the Microprocessor over an 8 bit wide bi-direc-
tional Data Bus
The XRT72L54 DS3/E3 Framer Microprocessor Inter-
face permits the user to interface it to a uC/pP over an
8-bit wide bi-directional data bus.

2.3.1.1 Interfacing the Framer to the uC/uP

over an 8-bit wide bi-directional data bus.
In general, interfacing the Framer to an 8-bit uC/uP is
quite straight-forward. This is because most of the
registers, within the Framer, are 8-bits wide. Further,

both even and odd numbered addresses within the
Framer address space.

Reading Performance Monitor (PMON) Registers
The only awkward issue that the user should be wary
of (while operating in the 8-bit mode) occurs whenev-
er the uC/uP needs to read the contents of one of the
PMON (Performance Monitor) registers.

The XRT72L54 DS3/E3 Framer Device consists of
the following PMON Registers.

« PMON LCV Event Count Register

PMON Framing Error Event Count Register
PMON Received FEBE Event Count Register
PMON Parity Error Event Count Register

PMON Received Single-Bit HEC Error Count Reg-
ister

PMON Received Multiple-Bit HEC Error Count
Register

PMON Received Idle Cell Count Register

PMON Received Valid Cell Count Register

PMON Discarded Cell Count Register

PMON Transmitted Idle Cell Count Register
PMON Transmitted Valid Cell Count Register.
Unlike most of the registers within the Framer, the
PMON registers are 16-bit registers (or 16-bits wide).
Table 5 lists each of these PMON registers as con-
sisting of two 8-bit registers. One of these 8-bit regis-

ter is labeled MSB (or Most Significant Byte) and the
other register is labeled LSB (or Least Significant
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Byte). When an 8-bit PMON Register is concatenat-
ed with its companion 8-bit PMON Register, one ob-
tains the full 16-bit expression within that PMON Reg-
ister.

The consequence of having these 16-bit registers is
that an 8-bit uC/pP will have to perform two consecu-
tive read operations in order to read in the full 16-bit
expression contained within a given PMON register.
To complicate matters, these PMON Registers are
Reset-Upon-Read registers. More specifically, these
PMON Register are Reset-Upon-Read in the sense
that, the entire 16-bit contents, within a given PMON
Register is reset, as soon as an 8-bit uC/uP reads in
either byte of this two-byte (e.g., 16 bit) expression.

For example;

Consider that an 8-bit uC/uP needs to read in the
PMON LCV Event Count Register. In order to ac-
complish this task, the 8-bit uC/uP is going to have to
read in the contents of PMON LCV Event Count Reg-
ister - MSB (located at Address = 0x50) and the con-
tents of the PMON LCV Event Count Register - LSB
(located at Address = 0x51). These two eight-bit reg-
isters, when concatenated together, make up the
PMON LCV Event Count Register.

If the 8-bit uC/UP reads in the PMON LCV Event
Count-LSB register first, then the entire PMON LCV
Event Count register will be reset to 0x0000. As a
consequence, if the 8-bit uC/uP attempts to read in
the PMON LCV Event Count-MSB register in the very
next read cycle, it will read in the value 0x00.

The PMON Holding Register

In order to resolve this Reset-Upon-Read problem,
the XRT72L54 DS3/E3 Framer device includes a spe-
cial register, which permits 8-bit uC/uP to read in the
full 16-bit contents of these PMON registers. This
special register is called the PMON Holding Register
and is located at Ox6c¢ within the Framer Address
space.

The operation of the PMON Holding register is as fol-
lows. Whenever an 8-bit uC/uP reads in one of the
bytes (of the 2-byte PMON register), the contents of
the unread (e.g., other) byte will be stored in the
PMON Holding Register. Therefore, the 8-bit uC/pP
must then read in the contents of the PMON Holding
Register in the very next read operation.

In Summary: Whenever an 8-bit uC/uP needs to
read a PMON Register, it must execute the follow-
ing steps.

Step 1: Read in the contents of a given 8-bit PMON
Register (it does not matter whether the uC/uP reads
in the MSB or the LSB register).

Step 2: Read in the contents of the PMON Holding
Register (located at Address = 0x6c¢). This register
will contain the contents of the other byte.

2.3.2 Data Access Modes
As mentioned earlier, the Microprocessor Interface
block supports data transfer between the Framer and
the uC/uP (e.g., Read and Write operations) via two
modes: the Programmed 1/O and the Burst Modes.
Each of these Data Access Modes are discussed in
detail below.

2.3.2.1 Data Access using Programmed I/O
Programmed I/O is the conventional manner in which
a microprocessor exchanges data with a peripheral
device. However, itis also the slowest method of data
exchange between the Framer and the pC/pP.

The next two sections present detailed information on
Programmed I/O Access, when the XRT72L54 DS3/
E3 Framer is operating in the Intel Mode or in the Mo-
torola Mode.

2.3.2.1.1 Programmed I/O Access in the Intel
Mode
If the XRT72L54 DS3/E3 Framer is interfaced to an
Intel-type uC/uP (e.g., the 80x86 family, etc.), then it
should be configured to operate in the Intel mode (by
tying the MOTO pin to ground). Intel-type Read and
Write operations are described below.

2.3.2.1.1.1 The Intel Mode Read Cycle
Whenever an Intel-type pC/uP wishes to read the
contents of a register or some location within the Re-
ceive LAPD Message buffer or the Receive OAM Cell
Buffer, (within the Framer device), it should do the fol-
lowing.

1. Place the address of the target register or buffer
location (within the Framer) on the Address Bus
input pins A[10:0].
While the uC/uP is placing this address value on
the Address Bus, the Address Decoding circuitry
(within the user's system) should assert the CS
(Chip Select) pin of the F