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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.
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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
o T1/E14J T Muljtiplexer and Channel Banks

FIGURE 1. BLOCK DIAGRAM OF THE XRT83SH38 T1/E1/J1 LIUY,(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 gither 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‘monitering

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 sharthaul“network access specifications in ITU G.703, G.775, G.736 and
G.823; TR-TSY-000499; ANSI T#.403 and T1408; ETSI 300-166 and AT&T Pub 62411

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

e Programmable Interrupt

® L 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 | 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. RLOSywill remain "High" until the loss of
RLOS3 A16 signal condition clears. See the Receive Loss"of Sighal section of this datasheet for
RLOS4 V3 more details.
RLOS5 L2 NoTE: This pin can be used for redundancy @pplications to initiate an automatic
switch to a backup card.
RLOS6 J15
RLOS7 T15
RCLKO B3 (0] 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 refeérence. .RPOS/RNEG data can be updated on either
RCLK4 U3 edge of RCLK s'elected by RC!_KE. .
RCLK5 L3 NoTE: RCLKE is aglobal@etting\that applies to all 8 channels.
RCLK®6 M15
RCLK7 u16
RNEG/LCVO A2 (o) RNEG/LCV OFQutput
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 asLine Cade Violation / Counter Overflow indicator. If LCV is selected by
RNEG/LCV3 B16 pregramming the appropriate global register and if a line code violation, a bi-polar
RNEG/LCV4 Ta violationLor exeessive zeros occur, the LCV pin will pull "High" for a minimum of one
RCLK.eycle. \LCV will remain "High" until there are no more violations. However, if
RNEG/LCVS M4 OFOverflow) 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:d.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 withheach'of thesRLOS 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 disablethis feature, the’'RxMUTE pin must be pulled "Low".
NoTtE: 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 240Q 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" = 150Q2
NoTE: These pins are internally pulled “Lowwith a/b50kQ 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‘0Outputs.” 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 th€.type of microprocessor to be used for Host
communication.
"00" = 8051 Intel Asyfichronous
"01" = 68K Motordla-Asynchronous
"10" = x86 Intel Synchrondus:
"11" = 860 Motorola‘Synchfonhous
NoOTE: Thi$\pin is‘internally pulled “Low” with a 50kQ resistor.
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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 “Cow” 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] TransmitDifferential Ring Output
TRINGH1 F3 TRING isthe ‘negative differential output to the line interface. Along with the TTIP
TRING2 F15 signal, thesg"pins should be coupled to a 1:2 step up transformer for proper opera-
TRING3 E16 tialk
TRING4 P2
TRING5 N4
TRING6 R15
TRING7 P17
TPOSO C5 | TROS/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 tr