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GENERAL DESCRIPTION

The XRT83SH38 is a fully integrated 8-channel short-
haul line interface unit (LIU) that operates from a
single 3.3V power supply. Using internal termination,
the LIU provides one bill of materials to operate in T1,
E1, or J1 mode with minimum external components.
The LIU features are programmed through a standard
microprocessor interface, serial interface or
controlled through Hardware mode. EXAR’s LIU has
patented high impedance circuits that allow the
transmitter outputs and receiver inputs to be high
impedance when experiencing a power failure or
when the LIU is powered off. Key design features
within the LIU optimize 1:1 or 1+1 redundancy and
non-intrusive monitoring applications to ensure
reliability without using relays.

XRT83SH38

8-CHANNEL T1/E1/J1 SHORT-HAUL LINE INTERFACE UNIT

REV. 1.0.7

The on-chip clock synthesizer generates T1/E1/J1
clock rates from a selectable external clock frequency
and outputs a clock reference of the line rate chosen.

Additional features include RLOS, a 16-bit LCV
counter for each channel, AIS, QRSS generation/
detection, TAOS, DMO, and diagnostic loopback
modes.

APPLICATIONS

e T1 Digital Cross-Connects (DSX-1)

o |[SDN Primary Rate Interface

e CSU/DSU E1/T1/J1 Interface

e T1/E1/J1 LAN/WAN Routers

e Public switching Systems and PBX Interfaces
e T1/E1/J1 Multiplexer and Channel Banks

FIGURE 1. BLoCK DIAGRAM OF THE XRT83SH38 T1/E1/J1 LIU (HosT MODE)
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FIGURE 2. BLOCK DIAGRAM OF THE XRT83SH38 T1/E1/J1 LIU (HARDWARE MODE)
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FEATURES

e Fully integrated eight channel short-haul transceivers for E1,T1 or J1 applications
® Programable Transmit Pulse Shaper for E1,T1 or J1 short-haul interfaces
e Five fixed transmit pulse settings for T1 short-haul applications

e Receive monitor mode handles 0 to 29dB resistive attenuation along with 0 to 6dB of cable attenuation for
E1 and 0 to 3dB of cable attenuation for T1 modes

e |nternal impedance matching for 750, 100Q2, 110Q and 120Q

e Tri-State transmit output and receive input capability for redundancy applications

® Provides High Impedance for Tx and Rx during power off

® Transmit return loss meets or exceeds ETSI 300-166 standard

e On-chip digital clock recovery circuit for high input jitter tolerance

e Crystal-less digital jitter attenuator with 32-bit or 64-bit FIFO selectable either in transmit or receive path
e On-chip frequency multiplier generates T1 or E1 Master clocks from variety of external clock sources
e High receiver interference immunity

e On-chip transmit short-circuit protection and limiting, and driver fail monitor output (DMO)

® Receive loss of signal (RLOS) output

e On-chip HDB3/B8ZS/AMI encoder/decoder functions

e QRSS pattern generator and detection for testing and monitoring

e Error and Bipolar Violation Insertion and Detection

e Transmit All Ones (TAOS) Generators and Detectors

e Supports Local Analog, Remote, Digital and Dual Loop-Back Modes

e Meets or exceeds T1 and E1 short-haul network access specifications in ITU G.703, G.775, G.736 and
G.823; TR-TSY-000499; ANSI T1.403 and T1.408; ETSI 300-166 and AT&T Pub 62411

e Supports both Hardware and Host (parallel Microprocessor or Serial) interface for programming
e JTAG Support

® Programmable Interrupt

® | ow power dissipation

® Logic inputs accept either 3.3V or 5V levels

e Single 3.3V Supply Operation

e 225 ball BGA package

e -40°C to +85°C Temperature Range

ORDERING INFORMATION
PART NUMBER PACKAGE OPERATING TEMPERATURE RANGE
XRT83SH38IB 225 Ball BGA 40°C to +85°C
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PIN DESCRIPTION BY FUNCTION
RECEIVE SECTION
SIGNAL NAME BGA TYPE DESCRIPTION
LEAD #
RXON K16 I Receiver On
Hardware Mode Only
This pin is used to enable the receivers for all channels. By default, the receivers
are turned on in hardware mode. To turn the receivers off, this "Low".
NortE: Internally pulled "High" with 50k resistor.
RLOSO0 C3 o Receive Loss of Signal
RLOS1 H4 When a receive loss of signal occurs according to ITU-T G.775, the RLOS pin will go
RLOS?2 H15 "High" for a minimum of one RCLK cycle. RLOS will remain "High" until the loss of
RLOS3 A16 signal condition clears. See the Receive Loss of Signal section of this datasheet for
RLOS4 V3 more details.
RLOS5 L2 NoTE: This pin can be used for redundancy applications to initiate an automatic
switch to a backup card.
RLOS6 J15
RLOS7 T15
RCLKO B3 o Receive Clock Output
RCLK1 H3 RCLK is the recovered clock from the incoming data stream. If the incoming signal
RCLK?2 H16 is absent or RTIP/RRING are in "High-Z", RCLK maintains its timing by using an
RCLK3 A17 internal master clock as its reference. RPOS/RNEG data can be updated on either
RCLK4 U3 edge of RCLK s'elected by RC!_KE. .
RCLK5 L3 NoTE: RCLKE is a global setting that applies to all 8 channels.
RCLK6 M15
RCLK7 u16
RNEG/LCVO A2 (0] RNEG/LCV_OF Output
RNEG/LCV1 H2 In dual rail mode, this pin is the receive negative data output. In single rail mode,
RNEG/LCV?2 H18 this pin is a Line Code Violation / Counter Overflow indicator. If LCV is selected by
RNEG/LCV3 B16 programming the appropriate global register and if a line code violation, a bi-polar
RNEG/LCV4 Ta violation, or excessive zeros occur, the LCV pin will pull "High" for a minimum of one
RCLK cycle. LCV will remain "High" until there are no more violations. However, if
RNEG/LCVS M4 OF (Overflow) is selected the LCV pin will pull "High" if the internal LCV counter is
RNEG/LCV6 M16 saturated. The LCV pin will remain "High" until the LCV counter is reset.
RNEG/LCV7 V17
RPOSO0 B2 o RPOS/RDATA Output
RPOS1 G2 Receive digital output pin. In dual rail mode, this pin is the receive positive data out-
RPOS?2 D15 put. In single rail mode, this pin is the receive non-return to zero (NRZ) data output.
RPOS3 B17
RPOS4 u2
RPOS5 M3
RPOS6 L17
RPOS7 T17
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SIGNAL NAME BGA TYPE DESCRIPTION
LEAD #
RTIPO C1 I Receive Differential Tip Input
RTIP1 G1 RTIP is the positive differential input from the line interface. Along with the RRING
RTIP2 G18 signal, these pins should be coupled to a 1:1 transformer for proper operation.
RTIP3 Cc18
RTIP4 U1
RTIP5 L1
RTIP6 L18
RTIP7 T18
RRINGO D1 | Receive Differential Ring Input
RRING1 F1 RRING is the negative differential input from the line interface. Along with the RTIP
RRING2 F18 signal, these pins should be coupled to a 1:1 transformer for proper operation.
RRING3 D18
RRING4 T1
RRING5 M1
RRING6 M18
RRING7 R18
RXMUTE T12 | Receive Data Muting
Hardware Mode Only
This pin is AND-ed with each of the RLOS functions on a per channel basis. There-
fore, if this pin is pulled "High" and a given channel experiences a loss of signal, then
the RPOS/RNEG output pins are automatically pulled "Low" to prevent data chatter-
ing. To disable this feature, the RXMUTE pin must be pulled "Low".
NoTE: This pin is internally pulled “High” with a 50kQ resistor
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SIGNAL NAME BGA TYPE DESCRIPTION
LEAD #
RXRES1 R10 I Receive External Resistor Control Pins
RXRESO V10 Hardware mode Only
These pins are used in the Receive Internal Impedance mode for unique applica-
tions where an accurate resistor can be used to achieve optimal return loss. When
RxRES[1:0] are used, the LIU automatically sets the internal impedance to match
the line build out. For example: if 240Q2 is selected, the LIU chooses an internal
impedance such that the parallel combination equals the impedance chosen by
TERSEL[1:0].
"00" = No External Fixed Resistor
"01" = 2400
"10" = 210Q
"11" = 150Q
NoTE: These pins are internally pulled “Low” with a 50kQ) resistor. This feature is
available in Host mode by programming the appropriate channel register.
RCLKE/ J16 | Receive Clock Edge
MPTS1 Hardware Mode
This pin is used to select which edge of the recovered clock is used to update data to
the receiver on the RPOS/RNEG outputs. By default, data is updated on the risinge
edge. To udpdate data on the falling edge, this pin must be pulled "High".
Host Mode
uPTS[2:1] pins are used to select the type of microprocessor to be used for Host
communication.
"00" = 8051 Intel Asynchronous
"01" = 68K Motorola Asynchronous
"10" = x86 Intel Synchronous
"11" = 860 Motorola Synchronous
NoOTE: This pin is internally pulled “Low” with a 50kQ resistor.




EXAR

_ . XRT83SH38
Experience Qur Connectivity.
REV. 1.0.7 8-CHANNEL T1/E1/J1 SHORT-HAUL LINE INTERFACE UNIT
TRANSMIT SECTION
SIGNAL NAME BGA TYPE DESCRIPTION
LEAD #
TCLKE/uPTS2 L15 | Transmit Clock Edge
Hardware Mode
This pin is used to select which edge of the transmit clock is used to sample data
on the transmitter on the TPOS/TNEG inputs. By default, data is sampled on the
falling edge. To sample data on the rising edge, this pin must be pulled "High".
Host Mode
pPTS[2:1] pins are used to select the type of microprocessor to be used for Host
communication.
"00" = 8051 Intel Asynchronous
"01" = 68K Motorola Asynchronous
"10" = x86 Intel Synchronous
"11" = 860 Motorola Synchronous
NoTE: This pin is internally pulled “Low” with a 50k<) resistor.
TTIPO E3 (0] Transmit Differential Tip Output
TTIP1 G4 TTIP is the positive differential output to the line interface. Along with the TRING
TTIP2 F17 signal, these pins should be coupled to a 1:2 step up transformer for proper opera-
TTIP3 C16 tion.
TTIP4 R2
TTIP5 N2
TTIP6 N16
TTIP7 P16
TRINGO E2 (0] Transmit Differential Ring Output
TRING1 F3 TRING is the negative differential output to the line interface. Along with the TTIP
TRING2 F15 signal, these pins should be coupled to a 1:2 step up transformer for proper opera-
TRING3 E16 tion.
TRING4 P2
TRING5 N4
TRING6 R15
TRING7 P17
TPOSO C5 | TPOS/TDATA Input
TPOS1 A4 Transmit digital input pin. In dual rail mode, this pin is the transmit positive data
TPOS2 B14 input. In single rail mode, this pin is the transmit non-return to zero (NRZ) data
TPOS3 D14 input.
TPOS4 V4 NortE: Internally pulled "Low" with a 50KQ resistor.
TPOS5 us
TPOS6 V15
TPOS7 T14
TNEGO C4 | Transmitter Negative NRZ Data Input
TNEG1 B5 In dual rail mode, this signal is the negative-rail input data for the transmitter. In
TNEG2 D13 single rail mode, this pin can be left unconnected while in Host mode. However, in
TNEG3 B15 Hardware mode, this pin is used to select the type of encoding/decoding for the E1/
TNEG4 U4 T1 data format. Connecting this pin “Low” enables HDB3 in E1 or B8ZS in T1.
TNEGS V5 Connecting this pin “High” selects AMI data format.
NoTE: Internally pulled “Low” with a 50k resistor.
TNEG6 u14
TNEG7 R14
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SIGNAL NAME BGA TYPE DESCRIPTION
LEAD #
TCLKO B4 | Transmit Clock Input
TCLKA1 A3 TCLK is the input facility clock used to sample the incoming TPOS/TNEG data. If
TCLK2 A15 TCLK is absent, pulled "Low", or pulled "High", the transmitter outputs at TTIP/
TCLK3 C14 TRING sends an all zero signal to the line. TPOS/TNEG data can be sampled on
TCLK4 T3 either edge of TCLK selected .by TCLKE. '
TCLK5 T5 NoTE: TCLKE is a global setting that applies to all 8 channels.
TCLK6 V16
TCLK7 u15
TAOSO D6 | Transmit All Ones for Channel
TAOS1 B6 Hardware Mode Only
TAOS2 A5 Setting this pin “High” enables the transmission of an all ones pattern to the line
TAOS3 Cc6 from TTIP/TRING. If this pin is pulled “Low”, the transmitters operate in normal
TAOS4 T6 throughput mode.
TAOS5 us NoftE: Internally pulled “Low” with a 50k resistor for all channels. This feature is
TAOS6 V6 available in Host mode by programming the appropriate channel register.
TAOS7 R6
TXONO A13 | Transmit On/Off Input
TXON1 D12 Upon power up, the transmitters are powered off. Turning the transmitters On or
TXON2 C12 Off is selected through the microprocessor interface by programming the appropri-
TXON3 B12 ate channel register while in Host mode. However, if TXONCNTL is set "High" in
the appropriate global register or if in Hardware mode, the activity of the transmitter
TXON4 V13 . .
TXONS U13 outputs is controlled by the TxON pins.
NoTe: TxON s ideal for redundancy applications. See the Redundancy
TXON6 R12 Applications Section of this datasheet for more details. Internally pulled
TXON7 R13 "Low" with a 50KQ resistor.
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SIGNAL NAME LEAD | TYPE DESCRIPTION
#

HW/HOST T10 | Mode Control Input

This pin is used to select Host mode or Hardware mode. By default, the LIU is set in
Hardware mode. To use Host mode, this pin must be pulled "Low".

NofTE: Internally pulled “High” with a 50kQ) resistor.

W_R/W/EQCO D7 | Write Input(RIW)IEquaIizer Control Signal 0
Host Mode

This pin is used to communicate a Read or Write operation according to the which
microprocessor is chosen. See the Microprocessor Section of this datasheet for
details.

Hardware Mode
EQCI4:0] are used to set the Receiver Gain, Receiver Impedance and the Transmit
Line Build Out. See Table 22 for more details.

NortE: Internally pulled “Low” with a 50kQ resistor.

RD_DS/EQCH1 c7 I | Read Input (Data Strobe)/Equalizer Control Signal 1
Host Mode

This pin is used to communicate a Read or Write operation according to the which
microprocessor is chosen. See the Microprocessor Section of this datasheet for
details.

Hardware Mode
EQCI4:0] are used to set the Receiver Gain, Receiver Impedance and the Transmit
Line Build Out. See Table 22 for more details.

NoTtE: Internally pulled “Low” with a 50k<) resistor.

ALE/EQC2 A7 | Address Latch Input (Address Strobe)
Host Mode

This pin is used to latch the address contents into the internal registers within the LIU
device. See the Microprocessor Section of this datasheet for details.

Hardware Mode
EQCI4:0] are used to set the Receiver Gain, Receiver Impedance and the Transmit
Line Build Out. See Table 22 for more details.

NoTtE: Internally pulled “Low” with a 50k<) resistor.

CS/EQC3 B7 | Chip Select Input - Host mode:
Host Mode

This pin is used to initiate communication with the microprocessor interface. See the
Microprocessor Section of this datasheet for details.

Hardware Mode
EQCI4:0] are used to set the Receiver Gain, Receiver Impedance and the Transmit
Line Build Out. See Table 22 for more details.

NoTtE: Internally pulled “Low” with a 50k<) resistor.
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BGA
SIGNAL NAME LEAD | TYPE DESCRIPTION
#
RDY/EQC4 A6 /10 | Ready Output (Data Transfer Acknowledge)

Host Mode (Parallel Microprocessor)

If Pin SER_W is pulled "Low", this output pin from the microprocessor block is used
to inform the local pP that the Read or Write operation has been completed and is
waiting for the next command. See the Microprocessor Section of this datasheet for
details.

Host Mode (Serial Interface)

If Pin SER_PAR is pulled "High", this output pin from the serial interface is used to
read back the regsiter contents. See the Microprocessor Section of this datasheet for
details.

Hardware Mode
EQCI4:0] are used to set the Receiver Gain, Receiver Impedance and the Transmit
Line Build Out. See Table 22 for more details.

NortE: Internally pulled “Low” with a 50kQ resistor.

D[7]/Loop14 T7 /0 | Bi-Directional Data Bus/Loopback Mode Select

D[6]/Loop04 u7 Host Mode

D[5]/Loop15 V7 These pins are used for the 8-bit bi-directional data bus to allow data transfer to and
D[4]/Loop05 V8 from the microprocessor interface.

D[3])/Loop16 V9 Hardware Mode (Channels 4 through 7)

D[2]/Loop06 us These pins are used to select the loopback mode. Each channel has two loopback
D[1lLoop17 | U9 pins Loop(1:0]

D[0]/Loop07 R7 "00" = No Loopback

"01" = Analog Local Loopback

"10" = Remote Loopback

"11" = Digital Loopback

NoTtE: Internally pulled “Low” with a 50k<) resistor.

A[7]/Loop13 A12 | Direct Address Bus/Loopback Mode Select

A[6]/Loop03 B11 Host Mode

A[5])/Loop12 C11 These pins are used for the 8-bit direct address bus to allow access to the internal
A[4]/Loop02 D11 registers within the microprocessor interface.

A[3]/Loop11 A11 Hardware Mode (Channels 0 through 3)

A[2]/Loop01 B10 These pins are used to select the loopback mode. Each channel has two loopback
A[1)lLoop10 | A10 pins Loop[1:0].

"00" = No Loopback

"01" = Analog Local Loopback

"10" = Remote Loopback

"11" = Digital Loopback

NoftE: Internally pulled “Low” with a 50kQ resistor.

A[0J/Loop00 | C10

11



EXAR

Experience Qur Connectivity.

REV. 1.0.7

XRT83SH38
8-CHANNEL T1/E1/J1 SHORT-HAUL LINE INTERFACE UNIT

BGA
SIGNAL NAME LEAD | TYPE DESCRIPTION
#
MPCLK/ATAOS T13 | Synchronous Microprocessor Clock/Automatic Transmit All Ones
Host Mode
This synchronous input clock is used as the internal master clock to the microproces-
sor interface when configured for in a synchronous mode.
Hardware Mode
This pin is used select an all ones signal to the line interface through TTIP/TRING any
time that a loss of signal occurs. This feature is avaiable in Host mode by program-
ming the appropriate global register.
NoftE: Internally pulled “Low” with a 50kQ resistor.
INT L16 O | Interrupt Output/Turns Ratio Select (External Impedance Mode)
Host Mode
This signal is asserted "Low" when a change in alarm status occurs. Once the status
registers have been read, the interrupt pin will return "High". GIE (Global Interrupt
Enable) must be set "High" in the appropriate global register to enable interrupt gen-
eration.
NoTEs:
1. This pin is an open-drain output that requires an external 10KQ pull-up
resistor.
2. Internally pulled “Low” with a 50k<) resistor.
JITTER ATTENUATOR
SIGNAL BGA TYPE DESCRIPTION
NAME LEAD #
JASELO A14 | Jitter Attenuator Select Pins Hardware Mode
JASELA1 B13 JASEL[1:0] pins are used to place the jitter attenuator in the transmit path, the receive
path or to disable it.
JABWH
JASEL1 | JASELO | JA Path z FIFO Size
T1 E1
0 0 Disabled | ----—- | - |  —=——--
0 1 Transmit 3 10 32/32
1 0 Receive 3 10 32/32
1 1 Receive 3 1.5 64/64
NoOTE: These pins are internally pulled “Low” with 50kQ) resistors.
CLOCK SYNTHESIZER
SIGNAL NAME BGA TYPE DESCRIPTION
LEAD #
MCLKOUT HA1 (0] Synthesized Master Clock Output

This signal is the output of the Master Clock Synthesizer PLL which is at T1 or E1
rate based upon the mode of operation.
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SIGNAL NAME BGA TYPE DESCRIPTION
LEAD #
MCLKT1 K1 | T1 Master Clock Input
This signal is an independent 1.544MHz clock for T1 systems with accuracy better
than £50ppm and duty cycle within 40% to 60%. MCLKT1 is used in the T1 mode.
NoTE: All channels must operate at the same clock rate, either T1, E1 or J1. This
pin is internally pulled "Low" with a 50kQ resistor.
MCLKE1 J1 | E1 Master Clock Input
A 2.048MHz clock for with an accuracy of better than +50ppm and a duty cycle of
40% to 60% can be provided at this pin. In systems that have only one master clock
source available (E1 or T1), that clock should be connected to both MCLKE1 and
MCLKT1 inputs for proper operation.
NoTE: All channels of the XRT83SH38 must be operated at the same clock rate,
either T1, E1 or J1. This pin is internally pulled “Low” with a 50kQ) resistor.
CLKSELO A8 | Clock Select inputs for Master Clock Synthesizer
CLKSELA1 B8 Hardware Mode Only
CLKSEL2 C8 CLKSEL[2:0] are input signals to a programmable frequency synthesizer that can be

used to generate a master clock from an external accurate clock source according to
the table below. MCLKRATE is automatically generated from the state of the
EQCI4:0] pins.

Mill'_‘liE1 Mil;:f” CLKSEL2 | CLKSEL1 | CLKSELO | MCLKRATE CLEHOZUTI
2048 2048 0 0 0 0 2048
2048 2048 0 0 0 1 1544
2048 1544 0 0 0 0 2048
1544 1544 0 0 1 1 1544
1544 1544 0 0 1 0 2048
2048 1544 0 0 1 1 1544

8 X 0 1 0 0 2048
8 X 0 1 0 1 1544
16 X 0 1 1 0 2048
16 X 0 1 1 1 1544
56 X 1 0 0 0 2048
56 X 1 0 0 1 1544
64 X 1 0 1 0 2048
64 X 1 0 1 1 1544
128 X 1 1 0 0 2048
128 X 1 1 0 1 1544
256 X 1 1 1 0 2048
256 X 1 1 1 1 1544

NoTE: These pins are internally pulled “Low” with a 50kQ resistor.
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ALARM FUNCTIONS/REDUNDANCY SUPPORT

SIGNAL NAME BGA TYPE DESCRIPTION
LEAD #
GAUGE J18 | Twisted Pair Cable Wire Gauge Select
Hardware Mode Only
This pin is used to match the frequency characteristics according to the gauge of
wire used in Telecom circuits. By default, the LIU is matched to 22 gauge or 24
gauge wire. To select 26 gauge, this pin must be pulled "High".
NoTE: Internally pulled “Low” with a 50k resistor.
DMOO0 D5 (0] Digital Monitor Output
DMO1 D4 When no transmit output pulse is detected for more than 128 TCLK cycles within the
DMO2 C15 transmit output buffer, the DMO pin will go "High" for a minimum of one TCLK cycle.
DMO3 c13 DMO will remain "High" until the transmitter sends a valid pulse.
DMO4 R5 NotEe: This pin can be used for redundancy applications to initiate an automatic
DMO5 P4 switch to a backup card.
DMO6 u17
DMO7 V14
RESET T8 | Hardware Reset Input
Active low signal. When this pin is pulled "Low" for more than 10uS, the internal reg-
isters are set to their default state. See the register description for the default val-
ues.
NortE: Internally pulled "High" with a 50KQ resistor.
SR/DR K4 | | Single-Rail/Dual-Rail Data Format
Hardware Mode Only
This pin is used to control the data format on the facility side of the LIU to interface to
a Framer or Mapper/ASIC device. By default, dual rail mode is selected which relies
upon the Framer to handle the encoding/decoding functions. To select single rail
mode, this pin must be pulled "High". If single rail mode is selected, the LIU can
encode/decode AMI or B8ZS/HDB3 data formats.
NortE: Internally pulled “Low” with a 50kQ resistor.
RXTSEL un I Receiver Termination Select
Hardware Mode
This pin is used to select between the internal and external impedance modes for
the receive path. By default, the receivers are configured for external impedance
mode, which is ideal for redundancy applications without relays. To select internal
impedance, this pin must be pulled "High".
Host Mode
Internal/External impedance can be selected by programming the appropriate chan-
nel registers. However, to assist in redundancy applications, this pin can be used for
a hard switch if the RxTCNTL bit is set "High" in the appropriate global register. If
RxTCNTL is set "High", the individual RxTSEL register bits are ignored.
NoOTE: This pin is internally pulled “Low” with a 50kQ2 resistor.
TXTSEL V11 I Transmitter Termination Select
Hardware Mode
This pin is used to select between the internal and external impedance modes for
the transmit path. By default, the receivers are configured for external impedance
mode, which is ideal for redundancy applications without relays. To select internal
impedance, this pin must be pulled "Hlgh".
NoTE: This pin is internally pulled "Low".
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SIGNAL NAME

BGA
LEAD #

TYPE

DESCRIPTION

TERSEL1
TERSELO

T11
R11

Termination Impedance Select
Hardware Mode Only

These pins are used to select the transmitter and receiver impedance. By default,
the impedance is set to 100Q.

"00" = 100Q
"01" = 110Q
"10" = 75Q

"1" = 1200

NoTE: These pins are internally pulled "Low" with a 50kQ resistor.

TEST

u12

Factory Test Mode
For normal operation, the TEST pin should be tied to ground.
NoTtE: Internally pulled "Low" with a 50kQ resistor.

ICT

V12

In Circuit Testing

When this pin is tied "Low", all output pins are forced to "High" impedance for in cir-
cuit testing.

NortE: Internally pulled "High" with a 50KQ resistor.
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SERIAL PORT AND JTAG
SIGNAL NAME BGA TYPE DESCRIPTION
LEAD #
SER_PAR P18 | Serial/Parallel Select Input (Host Mode Only)
This pin is used in the Host mode to select between the parallel microprocessor
or serial interface. By default, the Host mode operates in the parallel micropro-
cessor mode. To configure the device for a serial interface, this pin must be
pulled "Hlgh".
Norte: Internally pulled “Low” with a 50kQ resistor.
SCLK T13 | Serial Clock Input (Host Mode Only)
If Pin SER_PAR is pulled "High", this input pin is used the timing reference for
the serial microprocessor interface. See the Microprocessor Section of this
datasheet for details.
SDI C10 | Serial Data Input (Host Mode Only)
If Pin SER_PAR is pulled "High", this input pin from the serial interface is used
to input the serial data for Read and Write operations. See the Microprocessor
Section of this datasheet for details.
SDO R7 o Serial Data Output (Host Mode Only)
If Pin SER_PAR is pulled "High", this output pin from the serial interface is used
to read back the regsiter contents. See the Microprocessor Section of this
datasheet for details.
JTAGtip E18 Analog JTAG Positive Pin
JTAGring B18 Analog JTAG Negative Pin
TDO B1 Test Data Out
This pin is used as the output data pin for the boundary scan chain.
TDI R1 Test Data In
This pin is used as the input data pin for the boundary scan chain.
TCK N1 Test Clock Input
This pin is used as the input clock source for the boundary scan chain.
TMS E1 Test Mode Select
This pin is used as the input mode select for the boundary scan chain.
NC A1 **** | No Connect Pins
A18
N18
P18
V1
V18

16




EXAR

XRT83SH38 _ .
Experience Qur Connectivity.
8-CHANNEL T1/E1/J1 SHORT-HAUL LINE INTERFACE UNIT REV. 1.0.7
POWER AND GROUND
SIGNAL NAME BGA TYPE DESCRIPTION
LEAD #
TGNDO D3 **** | Transmitter Analog Ground
TGND1 F2 It's recommended that all ground pins of this device be tied together.
TGND2 E15
TGND3 Cc17
TGND4 R3
TGND5 P3
TGND6 T16
TGND7 R16
TVDDO E4 **** | Transmit Analog Power Supply (3.3V £5%)
TvDD1 F4 TVDD can be shared with DVDD. However, it is recommended that TVDD be
TVDD2 F16 isolated from the analog power supply RVDD. For best results, use an internal
TVDD3 E17 power plane for isolation. If an internal power plane is not available, a ferrite
bead can be used. Each power supply pin should be bypassed to ground
TvDD4 R4 through an external 0.1uF capacitor.
TVDD5 P1
TVDD6 N15
TVDD7 P15
RVDDO Cc2 **** | Receive Analog Power Supply (3.3V *5%)
RVvDD1 ES5 RVDD should not be shared with other power supplies. It is recommended that
RVDD2 G16 RVDD be isolated from the digital power supply DVDD and the analog power
RVDD3 D16 supply TVDD. For best results, use an internal power plane for isolation. If an
RVDD4 V2 interrl1al powr(]er pl)ljage |bs not av:itlable, a ;etrr:ite b(;ad can be ulsoe(;i. FEach pgwer
RVDDS N3 supply pin should be bypassed to ground through an external 0.1uF capacitor.
RVDD6 N17
RvVDD7 u18
RGNDO D2 **** | Receiver Analog Ground
RGND1 G3 It's recommended that all ground pins of this device be tied together.
RGND2 G17
RGND3 D17
RGND4 T2
RGND5 M2
RGNDG6 M17
RGND7 R17
AVDD K17 **** | Analog Power Supply (3.3V £5%)
J3 AVDD should be isolated from the digital power supplies. For best results, use
J2 an internal power plane for isolation. If an internal power plane is not available,
a ferrite bead can be used. Each power supply pin should be bypassed to
ground through at least one 0.1uF capacitor.
AGND J17 **** | Analog Ground
K3 It's recommended that all ground pins of this device be tied together.
L4
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SIGNAL NAME

BGA
LEAD #

TYPE

DESCRIPTION

DVDD

R9
u10
K18
D9
D10
K15
A9
J4

*kkk

Digital Power Supply (3.3V 5%)

DVDD should be isolated from the analog power supplies. For best results, use
an internal power plane for isolation. If an internal power plane is not available,
a ferrite bead can be used. Every two DVDD power supply pins should be
bypassed to ground through at least one 0.1uF capacitor.

DGND

R8
T9
H17
B9
D8
C9
G15
K2

*kkk

Digital Ground
It's recommended that all ground pins of this device be tied together.
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FUNCTIONAL DESCRIPTION

The XRT83SH38 is a fully integrated 8-channel short-haul line interface unit (LIU) that operates from a single
3.3V power supply. Using internal termination, the LIU provides one bill of materials to operate in T1, E1, or J1
mode with minimum external components. The LIU features are programmed through a standard
microprocessor interface or controlled through Hardware mode. EXAR’s LIU has patented high impedance
circuits that allow the transmitter outputs and receiver inputs to be high impedance when experiencing a power
failure or when the LIU is powered off. Key design features within the LIU optimize 1:1 or 1+1 redundancy and
non-intrusive monitoring applications to ensure reliability without using relays. The on-chip clock synthesizer
generates T1/E1/J1 clock rates from a selectable external clock frequency and outputs a clock reference of the
line rate chosen. Additional features include RLOS, a 16-bit LCV counter for each channel, AlS, QRSS
generation/detection, Network Loop Code generation/detection, TAOS, DMO, and diagnostic loopback modes.

1.0 HARDWARE MODE VS HOST MODE

The LIU supports a parallel or (serial) microprocessor interface (Host mode) for programming the internal
features, or a Hardware mode that can be used to configure the device.

1.1 Feature Differences in Hardware Mode

Some features within the Hardware mode are not supported on a per channel basis. The differences between
Hardware mode and Host mode are descibed below in Table 1.

TABLE 1: DIFFERENCES BETWEEN HARDWARE MODE AND HOST MODE

FEATURE HosT MoDE HARDWARE MODE

Tx Test Patterns Fully Supported QRSS diagnostic patterns are not available in Hardware mode.
The TAOS feature is available.

RxRES[1:0] Per Channel In Hardware mode, RXxRES[1:0] is a global setting that applies to
all channels.
TERSEL[1:0] Per Channel In Hardware mode, TERSEL[1:0] is a global setting that applies to
all channels.
EQCI4:0] Per Channel In Hardware mode, the EQCJ[4:0] is a global setting that applies to
all channels.

NorTE: In Host mode, all channels have to operate at one line rate
T1 or E1, however each channel can have an individual
line build out.

Dual Loopback Fully Supported In Hardware mode, dual loopback mode is not supported.
Remote, Analog local, and digital loopback modes are available.

JASEL[1:0] Per Channel In Hardware mode, the jitter attenuator selection is a global setting
that applies to all channels.

RxTSEL Per Channel In Hardware mode, the receive termination select is a global set-
ting that applies to all channels.

TXTSEL Per Channel In Hardware mode, the transmit termination select is a global set-
ting that applies to all channels.
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XRT83SH38
8-CHANNEL T1/E1/J1 SHORT-HAUL LINE INTERFACE UNIT

Using a variety of external clock sources, the on-chip frequency synthesizer generates the T1 (1.544MHz) or
E1 (2.048MHz) master clocks necessary for the transmit pulse shaping and receive clock recovery circuit.
There are two master clock inputs MCLKE1 and MCLKT1. In systems where both T1 and E1 master clocks are
available these clocks can be connected to the respective pins. All channels of a given XRT83SH38 must be
operated at the same clock rate, either T1, E1 or J1 modes. In systems that have only one master clock
source available (E1 or T1), that clock should be connected to both MCLKE1 and MCLKT1 inputs for proper
operation. T1 or E1 master clocks can be generated from 8kHz, 16kHz, 56kHz, 64kHz, 128kHz and 256kHz
external clocks under the control of CLKSEL[2:0] inputs according to EQC[4:0] determine the T1/E1 operating
mode. See for details.

FIGURE 3. Two INPUT CLOCK SOURCE

Two Input Clock Sources
2.048MHz
—>
+/-50ppm MCLKE1 1.544MHz
MCLKOUT ——— or
2.048MH
1.544MHz MCLKT1 z
+/-50ppm
FIGURE 4. ONE INPUT CLOCK SOURCE
Input Clock Options One Input Clock Source
8kHz
16kHz
56kHz
64kHz MCLKE1 1.544MHz
128kHz MCLKOUT |——» or
256kHz 2.048MHz
1.544MHz MCLKT1
2.048MHz
TABLE 2: MASTER CLOCK GENERATOR
MCLKE1 MCLKT1 MASTER CLOCK
¢ ¢ CLKSEL2 CLKSEL1 CLKSELO MCLKRATE S Croc
KHz KHz KHz
2048 2048 0 0 0 0 2048
2048 2048 0 0 0 1 1544
2048 1544 0 0 0 0 2048
1544 1544 0 0 1 1 1544
1544 1544 0 0 1 0 2048
2048 1544 0 0 1 1 1544
8 X 0 1 0 0 2048
8 X 0 1 0 1 1544
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TABLE 2: MASTER CLOCK GENERATOR

M(':(II__:;E1 M(I:(LH}:T1 CLKSEL2 CLKSEL1 CLKSELO MCLKRATE MASTEK::LOCK
16 X 0 1 1 0 2048
16 X 0 1 1 1 1544
56 X 1 0 0 0 2048
56 X 1 0 0 1 1544
64 X 1 0 1 0 2048
64 X 1 0 1 1 1544
128 X 1 1 0 0 2048
128 X 1 1 0 1 1544
256 X 1 1 1 0 2048
256 X 1 1 1 1 1544

3.0 RECEIVE PATH LINE INTERFACE

The receive path of the XRT83SH38 LIU consists of 8 independent T1/E1/J1 receivers. The following section
describes the complete receive path from RTIP/RRING inputs to RCLK/RPOS/RNEG outputs. A simplified
block diagram of the receive path is shown in Figure 5.

FIGURE 5. SIMPLIFIED BLOCK DIAGRAM OF THE RECEIVE PATH

ROLK HDB3/B8ZS Rx Jitter Clock & Data Peak Detector (€ RTIP
RNEG Decoder Attenuator Recovery & Slicer [{€—— RRING

3.1 Line Termination (RTIP/RRING)
3.11 CASE 1: Internal Termination

The input stage of the receive path accepts standard T1/E1/J1 twisted pair or E1 coaxial cable inputs through
RTIP and RRING. The physical interface is optimized by placing the terminating impedance inside the LIU.
This allows one bill of materials for all modes of operation reducing the number of external components
necessary in system design. The receive termination impedance is selected by programming TERSEL[1:0] to
match the line impedance. Selecting the internal impedance is shown in Table 3.

TABLE 3: SELECTING THE INTERNAL IMPEDANCE

TERSEL[1:0] RECEIVE TERMINATION
Oh (00) 100Q
1h (01) 110Q
2h (10) 75Q
3h (11) 120Q
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The XRT83SH38 has the ability to switch the internal termination to "High" impedance by programming
RxTSEL in the appropriate channel register. For internal termination, set RxTSEL to "1". By default, RxTSEL
is set to "0" ("High" impedance). For redundancy applications, a dedicated hardware pin (RxTSEL) is also
available to control the receive termination for all channels simultaneously. This hardware pin takes priority
over the register setting if RXTCNTL is set to "1" in the appropriate global register. If RXTCNTL is set to "0", the
state of this pin is ignored. See Figure 6 for a typical connection diagram using the internal termination.

FIGURE 6. TYPICAL CONNECTION DIAGRAM USING INTERNAL TERMINATION

XRT83SH38 LIU

Rep 1:1

< -

Receiver
Input Rane
< <
< -

g Line Interface T1/E1/J1

One Bill of Materials

Internal Impedance

3.1.2 CASE 2: Internal Termination With One External Fixed Resistor for All Modes

Along with the internal termination, a high precision external fixed resistor can be used to optimize the return
loss. This external resistor can be used for all modes of operation ensuring one bill of materials. There are
three resistor values that can be used by setting the RXxRES[1:0] bits in the appropriate channel register.
Selecting the value for the external fixed resistor is shown in Table 4.

TABLE 4: SELECTING THE VALUE OF THE EXTERNAL FIXED RESISTOR

RXRES[1:0] EXTERNAL FIXED RESISTOR
Oh (00) None
1h (01) 2400
2h (10) 2100
3h (11) 1500

By default, RxRES[1:0] is set to "None" for no external fixed resistor. If an external fixed resistor is used, the
XRT83SH38 uses the parallel combination of the external fixed resistor and the internal termination as the
input impedance. See Figure 7 for a typical connection diagram using the external fixed resistor.

NoTE: Without the external resistor, the XRT83SH38 meets all return loss specifications. This mode was created to add
flexibility for optimizing return loss by using a high precision external resistor.

FIGURE 7. TYPICAL CONNECTION DIAGRAM USING ONE EXTERNAL FIXED RESISTOR

XRT83SH38 LIU
R 1:1

. . TIP
Receiver R Line Interface T1/E1/J1
Input Reine

R=2400Q3, 2100, or 150Q

Internal Impedance

3.2 Clock and Data Recovery

The receive clock (RCLK) is recovered by the clock and data recovery circuitry. An internal PLL locks on the
incoming data stream and outputs a clock that’s in phase with the incoming signal. This allows for multi-
channel T1/E1/J1 signals to arrive from different timing sources and remain independent. In the absence of an
incoming signal, RCLK maintains its timing by using the internal master clock as its reference. The recovered
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