INTal. LxT386

QUAD T1/E1/31 Transceiver

Datasheet

The LXT386is a quadshort haul Pulse Code Modulation (PCM) trarsceiver for use inboth
1.544 Mbps(T1) and2.048 Mbps (E1) applications It incorpaatesfour independent lecevers
and four independent transmittersin a sirgle PBGA-1600r LQFP-100package.

The trarsmit drivers grovide low impedanceindependert of the transmit pattem ard supply
voltage variations. The LXT386 trarsmits stapedwaveforms meetirg G.703 and T1.102
spedfications TheLXT386 exceed the lates trarsmit return lossspecificatiors, such asETSI
ETS-300166

The LXT386's differertial receiverarchitecturgorovideshigh naise interfererce magin and is
able towork with up to 12 dB of calle atenuation. The digital clock recovery PLL ard jitter
atteruatorare reérencedto a lov frequency1.544 MHz or 2048 MHz clock

TheLXT386 incorporatesan advanedcrystal-less jitter ateruator svitchable betweethe
receive ad trarsmit path. The jitter attenuation periormance meetshe latesinternatioral
spedfications such as R12/13. The jitter atteruation performance was ptimizedfor
Synchonaus Optical NEWwork/Syrchronows Digital Hierachy (SONET/SDH) ajplications

The LXT386 can beconfiguredasa 3chanml transeiver withG.772 compgiart non intrusive
protecied moritoring points. It uses asingle 3.3V swply for low power consumpion.

The caogant delaycharacterigc of the LXT386 JA aswell asa pwer down modeof all
trarsmitters allows the implemertation of Hitless Protecion Switching (HPS applications
without the use d relays.

Applications

= SONET/SDHtributaryinterfaces = Microwave tansnission g/stems
= Digital cross connects s M13, E1-E3MUX

= Public/private switchingtrunkline
interfaces
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1.0 Features

¢ Single rail 3.3V suply with 5V tolerant inputs

¢ Low power consumpion of 150mW perchanre (typical)

* Superior crystal-lessjitter atteruatar
— Meets ETSICTR12/13, ITU G.736, G742,G.823 andAT&T Pub 62411 ecfificaions
— Optimizedfor SONET/SIH applications, mees ITU G.783 mapping jitter specification
— Constant throughpu delay jitter atteruator

¢ HitlessProtection Switching (HPS for 1to 1 protection without relays

* HDB3, B8ZS, or AMI line encalertdecoder

* Providesprotectedmoritoring points per ITU G.772

* Analog/digital and remote looplacktestirg functions

* LOS pr ITU G.775 ETS 300 B3 and T1.231

¢ 8 hit parallel or 4 wire seral cantrol interface

* Hardwae andSoftware cotrol modes

¢ JTAG Bourdary Scan tesport per EEE 11491

e 160 PBGA ard 1M pn LQFPpacka@s

Figure 1. LXT386 Block Diagram
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Figure 2. LXT386 Detailed Block Diagram
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2.0

QUAD T1/E1/J1 Transceiver — LXT386

Pin Assignments and Signal Description

Figure 3. LXT386 Low-Profile Quad Flate Package (LQFP) 100 Pin Assighments and Package

Markings
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GND |7 I n 69 TCK
vccl[]8 ® 68 VvCC
vccl_—19 67 VCC
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oo 11 Part # —»LXT386LE XX < Rev # o — o
TCLK1[]12 LOT # XX XXXX 64 TCLK2
TPOS1[]13 63 TPOS2
TNEGL 14 FPO # —#XXXXXXXX 62 TNEG2
RCLK1[]15 61 RCLK2
RPOS1 |16 60 RPOS2
RNEG1 |17 59 RNEG2
Los1[—]18 58 LOS?2
TCLKO |19 57 TCLK3
TPOSO |20 56 TPOS3
TNEGO |21 55 TNEG3
RCLKO |22 54 RCLK3
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FTERTERETFEYFIERYERET g
Package Topside Markings
Marking Definition
Part # Unique identifier for this product family.
Rev # Identifies the particular silicon “stepping” — refer to the specification update for additional stepping information.
Lot # Identifies the batch.
FPO # Identifies the Finish Process Order.
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Figure 4. LXT386 Plastic Ball Grid Array (PBGA) 160 Ball Assignments
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Table 1.

QUAD T1/E1/J1 Transceiver — LXT386

Pin Assignments and Signal Descriptions

Ball #
PBGA

Pin #
LQFP

Symbol

110t

Description

E1l

78

MCLK

DI

Master Clock. MCLK is an independent, free-running reference clock. It's
frequency should be 1.544 MHz for T1 operation and 2.048 MHz for E1
operation.

This reference clock is used to generate several internal reference
signals:

» Timing reference for the integrated clock recovery unit

» Timing reference for the integrated digital jitter attenuator

* Generation of RCLK signal during a loss of signal condition

» Reference clock during a blue alarm transmit all ones condition

* Reference timing for the parallel processor wait state generation logic

If MCLK is High, the PLL clock recovery circuit is disabled. In this mode,
the LXT386 operates as simple data receiver.

If MCLK is Low, the complete receive path is powered down and the
output pins RCLK, RPOS and RNEG are switched to Tri-state mode.
MCLK is not required if LXT386 is used as a simple analog front-end
without clock recovery and jitter attenuation.

Note that wait state generation via RDY/ACK is not available if MCLK is
not provided.

E2

79

MODE

DI

Mode Select. This pin is used to select the operating mode of the
LXT386. In Hardware Mode, the parallel processor interface is disabled
and hardwired pins are used to control configuration and report status.

In Parallel Host Mode, the parallel port interface pins are used to control
configuration and report status.

In Serial Host Mode the serial interface pins: SDI, SDO, SCLK and CS are
used.

MODE Operating Mode

L Hardware Mode
H Parallel Host Mode
Vcc/2 Serial Host Mode

For Serial Host Mode, the pin should connected to a resistive divider
consisting of two 10 kQ resistors across Vcc and Ground.

F4

89

A4

DI

Address Select. In host mode, this pin is Address 4 input pin. In hardware
mode this pin must be connected to Ground.

1. DI: Digital Input; DO: Digital Output; DI/O: Digital Bidirectional Port; Al: Analog Input; AO: Analog Output S: Power Supply;
N.C.: Not Connected.
2. N/C means “Not Connected”

Datasheet
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LXT386 — QUAD T1/E1/J1 Transceiver

Table 1. Pin Assignments and Signal Descriptions (Continued)
Ball # Pin # 1 .
PBGA LQFP Symbol 110 Description
Protected Monitoring/Address Select Inputs.
Hardware Mode
In hardware mode these pins are used to select a specific port for non
intrusive monitoring. During protection monitoring receiver O inputs are
internally connected to a specific transmit or receive port. Receiver 0
routes the data from the selected port to its data and clock recovery
circuits. The data on the monitor port can be routed to TTIPO/TRINGO by
activating the remote loopback for channel 0 (TCLKO must be active in
order for this operation to take place). In addition, the recovered clock and
data can be observed at the RCLKO/RPOSO0/RNEGO outputs.
If AO-A3 are Low, the LXT386 is configured as a quad line transceiver
without monitoring capability.
A3 A2 Al A0 Selection
0 0 0 0 No Protection Monitoring
0 0 0 1 Receiver 1
0 0 1 0 Receiver 2
F3 88 A3 DI 0 0 1 1 Receiver 3
F2 87 A2 DI 0 1 0 0 Reserved
F1 86 Al DI 0 1 0 1 Reserved
G3 85 A0 DI 0 1 1 0 Reserved
0 1 1 1 Reserved
1 0 0 0 No Protection Monitoring
1 0 0 1 Transmitter 1
1 0 1 0 Transmitter 2
1 0 1 1 Transmitter 3
1 1 0 0 Reserved
1 1 0 1 Reserved
1 1 1 0 Reserved
1 1 1 1 Reserved

Transmitter monitoring is not supported when the respective channel is set
to analog loopback mode.

Host Mode

In non-multiplexed host mode, these pins function as non-multiplexed
address pins.

1. DI: Digital Input; DO: Digital Output; DI/O: Digital Bidirectional Port; Al: Analog Input; AO: Analog Output S: Power Supply;
N.C.: Not Connected.
2. N/C means “Not Connected”
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Table 1. Pin Assighments and Signal Descriptions (Continued)

Ball # Pin # 1 .
PBGA LQFP Symbol 1/0 Description
Loopback Mode Select/Parallel Data bus.
Host Mode:
When a non-multiplexed microprocessor interface is selected, these pins
function as a bi-directional 8-bit data port.
When a multiplexed microprocessor interface is selected, these pins carry
both bi-directional 8-bit data and address inputs A0 -A7.
In serial Mode, DO-7 should be grounded.
Hardware Mode:
In hardware mode, the LXT386 works in normal operation if this pin is left
open (unconnected).
The LXT386 enters remote loopback mode if LOOP is Low. In this mode,
data on TPOS and TNEG is ignored and data received on RTIP and
G2 90 DO/LOOPO pi/o | RRING is looped around and retransmitted on TTIP and TRING. Note: in
data recovery mode, the pulse template cannot be guaranteed while in a
H3 91 D1/LOOP1 DO | remote loopback.
H2 92 D2/LOOP2 DO | The LXT386 enters analog local loopback mode if LOOP=1 and
Ja 93 D3/LOOP3 DI/O | DLOOP=0. In this mode, data received on RTIP and RRING is ignored
13 94 D4/DLOOPO Di/o | and data transmitted on TTIP and TRING is internally looped around and
routed back to the receive inputs.
J2 95 D5/DLOOP1 DI/O o .
The LXT386 enters digital local loopback if LOOP=1 and DLOOP=1. In
J1 96 D6/DLOOP2 DO | this mode, data received on TCLK/TPOS/TNEG is digitally looped back to
K1 97 D7/DLOOP3 DI/O | RCLK/RPOS/RNEG.
LOOP DLOOP Operating Mode
Open X Normal Mode
0 X Remote Loopback
1 0 Analog Local Loopback
1 1 Digital Local Loopback
Note: Note: when these inputs are left open, they stay in a high
impedance state. Therefore, the layout design should not route
signals with fast transitions near the LOOP pins. This practice will
minimize capacitive coupling.
L1 12 TCLK1 DI Transmit Clock.
L2 13 TPOS1/ DI Transmit Positive Data.
TDATAL DI Transmit Data.
L3 14 TNEG1/ DI Transmit Negative Data.
UBS1 DI Unipolar/Bipolar Select.
M1 15 RCLK1 DO Receive Clock.
M2 16 RPOS1/ DO Receive Positive Data.
RDATA1 DO Receive Data.
M3 17 RNEG1/ DO Receive Negative Data.
BPV1 DO Bipolar Violation Detect.
K3 18 LOS1 DO Loss of Signal.
1. DI: Digital Input; DO: Digital Output; DI/O: Digital Bidirectional Port; Al: Analog Input; AO: Analog Output S: Power Supply;
N.C.: Not Connected.
2. N/C means “Not Connected”
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Table 1. Pin Assignments and Signal Descriptions (Continued)

Ball # Pin #

1 . .
PBGA LQFP Symbol 110 Description

Transmit Clock. During normal operation TCLK is active, and TPOS and
TNEG are sampled on the falling edge of TCLK. If TCLK is Low, the output
drivers enter a low power high Z mode. If TCLK is High for more than 16
clock cycles the pulse shaping circuit is disabled and the transmit output
pulse widths are determined by the TPOS and TNEG duty cycles.

When pulse shaping is disabled, it is possible to overheat and damage the
LXT384 device by leaving transmit inputs high continuously. For example
a programmable ASIC might leave all outputs high until it is programmed.
To prevent this, clock one of these signals: TPOS, TNEG, TCLK or MCLK.
Another solution is to set one of these signals low: TPOS, TNEG, TCLK,
or OE.

N1 19 TCLKO DI TCLK Operating Mode

Clocked Normal operation
H TAOS (if MCLK supplied)

Disable transmit pulse shaping (when
MCLK is not available)

H

L Driver outputs enter tri-state

Note that the TAOS generator uses MCLK as a timing reference. In order
to assure that the output frequency is within specification limits, MCLK
must have the applicable stability.

Transmit Positive Data.
Transmit Data.
Transmit Negative Data.
Unipolar/Bipolar Select.
TPOSO/ DI Bipolar Mode:

TDATAO DI TPOS/TNEG are active high NRZ inputs. TPOS indicates the transmission
of a positive pulse whereas TNEG indicates the transmission of a negative
pulse.

N2 20

TPOS TNEG Selection

Space

Positive Mark

Negative Mark

|k, |O| O

0
1
0
1

Space

TNEGO/ DI

UBSO DI Unipolar Mode:

When TNEG/UBS is pulled High for more than 16 consecutive TCLK clock
cycles, unipolar 1/O is selected. In unipolar mode, B8ZS/HDB3 or AMI
encoding/decoding is determined by the CODEN pin (hardware mode) or
by the CODEN bit in the GCR register (software mode).

TDATA is the data input in unipolar I/O mode.

N3 21

1. DI: Digital Input; DO: Digital Output; DI/O: Digital Bidirectional Port; Al: Analog Input; AO: Analog Output S: Power Supply;
N.C.: Not Connected.
2. N/C means “Not Connected”
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Table 1. Pin Assighments and Signal Descriptions (Continued)

Ball # Pin # 1 .

PBGA LQFP Symbol 1/0 Description
Receive Clock.
Normal Mode:
This pin provides the recovered clock from the signal received at RTIP and
RRING. Under LOS conditions there is a transition from RCLK signal
(derived from the recovered data) to MCLK signal at the RCLK output.

P1 22 RCLKO DO
Data Recovery Mode:

If MCLK is High, the clock recovery circuit is disabled and RPOS and
RNEG are internally connected to an EXOR that is fed to the RCLK output
for external clock recovery applications.
RCLK will be in high impedance state if the MCLK pin is Low.
Receive Positive.
Receive Data.
Receive Negative Data.
Bipolar Violation Detect.
Bipolar Mode:
RPOSO0/ DO In clock recovery mode these pins act as active high bipolar non return to

P2 23 RDATAO DO zero (NRZ) receive signal outputs. A High signal on RPOS corresponds to
receipt of a positive pulse on RTIP/RRING. A High signal on RNEG
corresponds to receipt of a negative pulse on RTIP/RRING. These signals
are valid on the falling or rising edges of RCLK depending on the CLKE
input.

In Data recovery Mode these pins act as RZ data receiver outputs. The
output polarity is selectable with CLKE (Active High output polarity when
CLKE is High and Active Low Polarity when CLKE is Low).

RPOS and RNEG will go to the high impedance state when the MCLK pin
is Low.

Unipolar Mode:

In uni-polar mode, the LXT386 asserts BPV High if any in-service Line

P3 24 RNEGO/ DO | Code Violation is detected. RDATA acts as the receive data output.

BPVO DO | Hardware Mode: During a LOS condition, RPOS and RNEG will remain
active.
Host Mode: RPOS and RNEG will either remain active or insert AlS into
the receive path. Selection is determined by the RAISEN bit in the GCR
register.
Loss of Signal. LOS goes High to indicate a loss of signal, i.e. when the
incoming signal has no transitions for a specified time interval. The LOS

K4 25 LOSO0 DO condition is cleared and the output pin returns to Low when the incoming signal
has sufficient number of transitions in a specified time interval. See “Loss of
Signal Detector” on page 24.

Multiplexed/Non-Multiplexed Select.

K2 99 MUX DI When Low the parallel host interface operates in non-multiplexed mode.
When High the parallel host interface operates in multiplexed mode. In
hardware mode tie this unused input low.

Transmit Driver Power Supply. Power supply pin for the port O output
N4, P4 26 TVCCO S driver. TVCC pins can be connected to either a 3.3V or 5V power supply.
Refer to the Transmitter description.
1. DI: Digital Input; DO: Digital Output; DI/O: Digital Bidirectional Port; Al: Analog Input; AO: Analog Output S: Power Supply;
N.C.: Not Connected.
2. N/C means “Not Connected”
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Table 1. Pin Assignments and Signal Descriptions (Continued)
Ball # Pin # 1 -
PBGA LQFP Symbol 110 Description
Transmit Tip.
Transmit Ring.
NS 21 TTIPO AO These pins are differential line driver outputs. TTIP and TRING will be in
P5 28 TRINGO AO | high impedance state if the TCLK pin is Low or the OE pin is Low. In
software mode, TTIP and TRING can be tristated on a port-by-port basis
by writing a ‘1’ to the OEX bit in the Output Enable Register (OER).
N6, P6 29 TGNDO S Transmit Driver Ground. Ground pin for the output driver.
Receive Tip.
P7 30 RTIPO Al Receive Ring.
N7 31 RRINGO Al These pins are the inputs to the differential line receiver. Data and clock
are recovered and output on the RPOS/RNEG and RCLK pins.
L6, M6 32 TGND1 S Transmit Driver Ground.
M5 33 TRING1 AO Transmit Ring.
L5 34 TTIP1 AO Transmit Tip.
Transmit Driver Power Supply. Power supply pin for the port 1 output
L4, M4 35 TVCC1 S driver. TVCC pins can be connected to either a 3.3V or 5V power supply.
Refer to the Transmitter description.
L7 36 RRING1 Al Receive Ring.
M7 37 RTIP1 Al Receive Tip.
Transmit Driver Power Supply. Power supply pin for the port 2 output
L11, M11 38 TVCC2 S driver. TVCC pins can be connected to either a 3.3V or 5V power supply.
Refer to the Transmitter description.
L10 39 TTIP2 AO Transmit Tip.
M10 40 TRING2 AO Transmit Ring.
L9, M9 41 TGND2 S Transmit Driver Ground.
M8 42 RTIP2 Al Receive TIP.
L8 43 RRING2 Al Receive Ring.
N9, P9 44 TGND3 S Transmit Driver Ground.
P10 45 TRING3 AO Transmit Ring.
N10 46 TTIP3 AO Transmit Tip.
Transmit Driver Power Supply. Power supply pin for the port 3 output
N11, P11 47 TVCC3 S driver. TVCC pins can be connected to either a 3.3V or 5V power supply.
Refer to the Transmitter description.
N8 48 RRING3 Al Receive Ring.
P8 49 RTIP3 Al Receive Tip.
K11 51 LOS3 DO Loss of Signal.
P12 52 RNEG3/ DO Receive Negative Data.
BPV3 DO Bipolar Violation Detect.
RPOS3/ DO Receive Positive Data.
P13 53 .
RDATA3 DO Receive Data.
P14 54 RCLK3 DO Receive Clock.

1. DI: Digital Input; DO: Digital Output; DI/O: Digital Bidirectional Port; Al: Analog Input; AO: Analog Output S: Power Supply;
N.C.: Not Connected.
2. N/C means “Not Connected”
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Table 1. Pin Assighments and Signal Descriptions (Continued)
Ball # Pin # 1 .
PBGA LQFP Symbol 1/0 Description
TNEG3/ DI Transmit Negative Data.
N12 55 . .
UBS3 DI Unipolar/Bipolar Select.
TPOS3/ DI Transmit Positive Data.
N13 56 .
TDATAS DI Transmit Data.
N14 57 TCLK3 DI Transmit Clock.
K12 58 LOS2 DO Loss of Signal.
M12 59 RNEG2/ DO Receive Negative Data.
BPV2 DO Bipolar Violation Detect.
RPOS2/ DO Receive Positive Data.
M13 60 .
RDATA2 DO Receive Data.
M14 61 RCLK2 DO Receive Clock.
L12 62 TNEG2/ DI Transmit Negative Data.
UBS2 DI Unipolar/Bipolar Select.
TPOS2/ DI Transmit Positive Data.
L13 63 .
TDATA2 DI Transmit Data.
L14 64 TCLK2 DI Transmit Clock.
Interrupt. This active Low, maskable, open drain output requires an
o external 10k pull up resistor. If the corresponding interrupt enable bit is
K13 80 IN DO enabled, INT goes Low to flag the host when the LXT386 changes state
(see details in the interrupt handling section). The microprocessor INT
input should be set to level triggering.
Data Transfer acknowledge (Motorola Mode).
Ready (Intel mode).
Serial Data Output (Serial Mode).
Motorola Mode
A Low signal during a databus read operation indicates that the
information is valid. A Low signal during a write operation acknowledges
that a data transfer into the addressed register has been accepted
ACK/ DO (acknowledge signal).Wait states only occur if a write cycle immediately
K14 81 RDY/ DO follows a previous read or write cycle (e.g. read modify write).
SDo DO Intel Mode
A High signal acknowledges that a register access operation has been
completed (Ready Signal). A Low signal on this pin signals that a data
transfer operation is in progress. The pin goes tristate after completion of
a bus cycle.
Serial Mode
If CLKE is High, SDO is valid on the rising edge of SCLK. If CLKE is Low,
SDO is valid on the falling edge of SCLK. This pin goes into high Z state
during a serial port write access.
1. DI: Digital Input; DO: Digital Output; DI/O: Digital Bidirectional Port; Al: Analog Input; AO: Analog Output S: Power Supply;
N.C.: Not Connected.
2. N/C means “Not Connected”
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Table 1.

Pin Assignments and Signal Descriptions (Continued)

Ball #
PBGA

Pin #
LQFP

Symbol

110t

Description

J14

DS/

WR/
spl/
LENO

DI
DI
DI
DI

Data Strobe (Motorola Mode).

Write Enable (Intel mode).

Serial Data Input (Serial Mode).

Line Length Equalizer (Hardware Mode).
Host Mode

This pin acts as data strobe in Motorola mode and as Write Enable in Intel
mode. In serial mode this pin is used as Serial Data Input.

Hardware Mode

This pin determines the shape and amplitude of the transmit pulse. Refer
to Table 2.

J13

R/ W/
RD/
LEN1

DI
DI
DI

Read/Write (Motorola Mode).

Read Enable (Intel mode).

Line Length Equalizer (Hardware Mode).
Host Mode

This pin functions as the read/write signal in Motorola mode and as the
Read Enable in Intel mode.

Hardware Mode

This pin determines the shape and amplitude of the transmit pulse. Refer
to Table 2.

J12

82

ALE/
SCLK/
AS/
LEN2

DI
DI
DI
DI

Address Latch Enable (Host Mode).
Shift Clock (Serial Mode).

Address Strobe (Motorola Mode).

Line Length Equalizer (Hardware Mode).
Host Mode

The address on the multiplexed address/data bus is clocked into the
device with the falling edge of ALE.

In serial Host mode this pin acts as serial shift clock.
In Motorola mode this pin acts a an active Low address strobe.
Hardware Mode

This pin determines the shape and amplitude of the transmit pulse. Refer
to Table 2.

1. DI: Digital Input; DO: Digital Output; DI/O: Digital Bidirectional Port; Al: Analog Input; AO: Analog Output S: Power Supply;
N.C.: Not Connected.
2. N/C means “Not Connected”
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Table 1. Pin Assighments and Signal Descriptions (Continued)

Ball # Pin #

1 . .
PBGA LQFP Symbol 1/0 Description

Chip Select/Jitter Attenuator Select.
Host Mode

This active Low input is used to access the serial/parallel interface. For
each read or write operation, CS must transition from High to Low, and
remain Low.

Hardware Mode
cs/ DI This input determines the Jitter Attenuator position in the data path:

JASEL DI

Ji1 98

JASEL JA Position

L Transmit path

H Receive path
z Disabled

Motorola/Intel/Codec Enable Select.
Host Mode:

When Low, the host interface is configured for Motorola microcontrollers.
When High, the host interface is configured for Intel microcontrollers.
MOT/INTL/ DI Hardware Mode:

CODEN DI This pin deteminesthe line ercode/decade selection whenin un-

ipolar mode
When Low, B8ZS/HDB3 encoders/decoders are enabled for T1/E1

respectively. When High, enables AMI encoder/decoder (transparent
mode).

H12 1

G13 76 AT2 AO JTAG Analog Output Test Port 2.

H13 77 AT1 Al JTAG Analog Input Test Port 1.

JTAG Controller Reset. Input is used to reset the JTAG controller. TRST

G12 2 TRST is pulled up internally and may be left disconnected.

JTAG Test Mode Select. Used to control the test logic state machine.
F11 71 T™MS DI Sampled on rising edge of TCK. TMS is pulled up internally and may be
left disconnected.

F14 69 TCK DI JTAG Clock. Clock input for JTAG. Connect to GND when not used.

JTAG Data Output. Test Data Output for JTAG. Used for reading all
F13 73 TDO DO serial configuration and test data from internal test logic. Updated on
falling edge of TCK.

JTAG Data Input. Test Data input for JTAG. Used for loading serial
F12 70 TDI DI instructions and data into internal test logic. Sampled on rising edge of
TCK. TDl is pulled up internally and may be left disconnected.

Output Driver Enable. If this pin is asserted Low all analog driver outputs
immediately enter a high impedance mode to support redundancy
applications without external mechanical relays. All other internal circuitry
stays active. In software mode, TTIP and TRING can be tristated on a
port-by-port basis by writing a ‘1’ to the OEXx bit in the Output Enable
Register (OER).

E14 83 OE DI

1. DI: Digital Input; DO: Digital Output; DI/O: Digital Bidirectional Port; Al: Analog Input; AO: Analog Output S: Power Supply;
N.C.: Not Connected.
2. N/C means “Not Connected”
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Table 1. Pin Assignments and Signal Descriptions (Continued)

Ball # Pin #

1 . .
PBGA LQFP Symbol 110 Description

Clock Edge Select. In clock recovery mode, setting CLKE High causes
RDATA or RPOS and RNEG to be valid on the falling edge of RCLK and
SDO to be valid on the rising edge of SCLK. Setting CLKE Low makes
RDATA or RPOS and RNEG to be valid on the rising edge of RCLK and
SDO to be valid on the falling edge of SCLK. In Data recovery Mode,
RDATA or RPOS/RNEG are active High output polarity when CLKE is
High and active low polarity when CLKE is Low.

E13 84 CLKE DI

CLKE | RPOS/RNEG SDO

Low Rk AT sak W
High | rRak sak A

Reset Input. (Added in Revision B1) In either hardware mode or software
mode, setting RESET low will begin to initialize the LXT386 and freeze the
device until set high. One microsecond after setting RESET high,
initialization will complete and the LXT386 will be ready for normal

N/C? 100 RESET DI operation. For Revision B1 only, the device requires a pull up resistor to
VCC at this pin between 1 and 10 kohms in value. It is not necessary to
retain the pull up resistor for any other revision. Please refer to the section
on Reset Operation for more information. The BGA package does not
have this pin feature.

A6, A9

B:1,2,3,6,
9,12,13,14
c6, C9 57,10,
11, 65, 66, GND S Power Supply Ground. Connect all pins to power supply ground.
D:1,2,3,6, 74
9,12, 13,14
G4, G11

H4, H11

1. DI: Digital Input; DO: Digital Output; DI/O: Digital Bidirectional Port; Al: Analog Input; AO: Analog Output S: Power Supply;
N.C.: Not Connected.
2. N/C means “Not Connected”
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Table 1. Pin Assighments and Signal Descriptions (Continued)

EBaléi I_P(IgnFﬁ Symbol I/ot Description
A4,
B4,
c4, c11, 4689, \Yele! S Power Supply. Connect all pins to +3.3 volt power supply.
D4, D11, 67, 68, 75,
G1, G14,
H1, H14

Transmit Driver Power Supply. Power supply pins for the output drivers.
Al1, B11 - TVCC S TVCC pins can be connected to either a 3.3V or 5V power supply. Refer to
“Transmitter” on page 25 for details.

A:l,2, 3,5,
7,10, 12,
13,14

B:7,8,10

?é 120 3125 50 N/C NC Not Connected. These pins must be left open for normal operation.

13,14
D:5,7,8,10

E: 3, 4, 11,
12

1. DI: Digital Input; DO: Digital Output; DI/O: Digital Bidirectional Port; Al: Analog Input; AO: Analog Output S: Power Supply;
N.C.: Not Connected.
2. N/C means “Not Connected”
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3.0 Functional Description

Figure lis asimplifiedblock diagam d the LXT386 TheLXT386 is a fully integratedquadline
interface mit desgnedfor T1 1.544 MbpsandE1 2048 Mbps short haul appications.

Each trasceiver front erd interfaceswith four lines ore pairfor transnit, one pairfor receive.
These twdines conprise a @pital dataloopfor full duplex trarsmission.

The LXT386 can ke controlledthrough had-wired pinsor by amicroprocesor through a srial or
parallel interbce (Hos modk).

The trasmittertiming referen®@ isTCLK, and the receiverefelence clak is MCLK. The LXT336
is designed toopente without ary referenceclock when wsedasananala front-end (line diver
and dita recwery). MCLK is mandatoy if the onchipclock recovey capbility is used All four
clock recovey circuits sharethe same refeence clak dedfined by the MCLK input sgnal.

3.1 Initialization

During power up, the trarsceiver remairs staticuntil the power sypply reackesapproximately 60%
of VCC. During power-up, anintemal reset &ts all registess totheir default values ail resetsthe
statusandstate nachinedor the LOS.

3.1.1 Reset Operation

In Revision B1, no connet pin 100wasconveited to the RESET pin. Only revisonB1 requiresa
pull upresistor to VCC at pin 100Qthe pull up reistor isunrecesary for all other revisons Figure
4 showsthe caonections neededor revision B1 only. Note: TheBGA paclage @esna have a
RESET pin.

There ae twomethods o reseting the LXT386:

1. Override Reset -Setting the RESETpin low in either hardware mode or host mode. Until the
RESET pin returns high, the LXT386 remains frozenand will nat function. Orce the RESET
pin has returned hidh, the LXT386 will opemat nomally. Overide Reset changesall the
intemal registers totheir default values

2. Software Reset - Writing to the RES regt regster initiatesa 1microsecondreset cycle, except
in Intel non-multiplexed mode. In Intel non-multiplexed mode, the reset cyle tales 2
microsecorts. Pleag refer to Hog mode sectionfor mare infarmation This operation
changes all LXT386 regidersto theirdefaut values
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Figure 5. Pullup Resistor to RESET

VCC

1K

100 | RESET

LXT386LE

3.2 Receiver

Thefour receiverdn theLXT386 are idertical. Thefollowing paragraphsdescribe tte operationof
one.

Thetwisted-ir input is received Va a 1:2stepdowntrangormer. Postive pusesare eceived &
RTIP, negative plsesat RRING. Recovereddata ¢ output at RPOSard RNEG in the Ipolar male
andat RDATA in the uripolar node.The recoveed clockis outpu at RCLK. RPOS/RNEG
validation relative toRCLK is pin selecade (CLKE).

Thereceive gnal isprocesed thraughthe pak dtecta anddata ficers The peakdetector
samplesthe receied sgnal aml determinesits maximum value.A percetage @ the pak \due is
providedto the dataslicers asa threshold level to ersure optimum signal-to-noise ratio. For DSX-1
applications (linelength inputs LEN2-0 from 011 to 111) the threshold is setto 70% (typical) of the
peakvalue.Thisthredidd is maintainedabowe the pecifiedlevel far upto 15 succesive zeres
over the angeof specified operatingcondtions. For E1 appicatiors (LEN2-0 = 000), the
threshdd is 50% (typical).

Thereceiveris camble ofaccuratelyecowring signalswith up to12 dB of ateruation(from 24
V), carregpondingto areceivedsignal level ofappoximately 500 mV. Maximum line lengthis
1500 feet of ABAM cable (aproximately 6dB of attenuatiop Regardles of received sgnal level,
the pak atectas are leld above a ninimumlevel of 0.150 V (typical) toprovide immunity from
impulsive roise.

After procesing through the data kcers, the receied sgnal goesto thedata andiming recowery
sedion. The data ard timing recovery circuits provide aninpt jitter tolerance better thanrequired
by P 82411 ard ITU G.823 asshown in Test Specificaions Figure 33.

Dependhg on the ogions selected,recoweredclock ard data sgnalsmay ke roued thoudh the

jitter attenuator, through the BBZS/HDB3/AMI decaler, andmaybe ouput tothe famer awither
bipdar or unipolar data.
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3.2.1

3.21.1

3.2.1.2

3.2.1.3

3.2.2

24

Loss of Signal Detector

The los of signal detectoiin the LXT386 ussa dedicatednaloganddigital loss of sgnal
detection circuit. It is independert of its intemal data slicercomparatars and complies tothe latest
ITU G.77 ard ANSI T1231recanmenditions Under software catrd, the detedor canbe
configuredto complyto the ETSI ETS 300233 gecification(LACS Regster). In hardvare male,
the LXT386 supports LOS perG.775 for E1 andANSI T1.231 for T1 gperation

The recéver manitor loadsa digtal counterat the LK frequency. The couner isincremened
each timea zeroisreceived ard rest to zeroeachtime a e (mark) isreceived Dependingonthe
opemtion made, acertain niberof conecutivezerossets theLOS sgnal. Therecowered clak is
replacecby MCLK at the RCLK outpu with a minimum amant of phas erras. MCLK is
required for receve operatian. Whenthe LOS candition is cleaed, the LOSflag is reset ad
arother trarsition replaces M@K with therecoveredclock at RA.K. RPOS/RNEG will reflect the
data cotent at theeceiver iput during the enire LOS detectiorperiodfor that ctannel.

E1l Mode

In G.75 mock a loss of signal is detected if theignal is below 20@nV (typical) for 32 consecutive
pulse intenvals. Whenthe receied dgnal raches25% oresdensty (4 marksin a diding 32-bit
period with no mare thanl5 corsecttive zerosard the sgnal level exceesl250mV (typicd), the
LOSflag isrest and aothertransti on replacesMCLK with the recoeredclock at RCLK.

In ETSI 300233 made, alossof sgnal is deteckd i the sgnalis below 200mV for 2048
congcutive interals (1 m9. The LOS condttion is cleared antheoutput pinretunsto Low when
the incaning sgnal hastransti ons whenthe sgnal levelis equal orgreatetthan Z0mV for more
than 2 conscutivepulsintevals. This modeis acivated ly settingthe LACSregider bt to ore.
If it is necesary to use AIS with LOS, seeerrata D.3 for a way tomplemer this.

T1 Mode

The T1231 LOS detectiorcriteria isemployed.LOS isdetectedf the $gnalis bdow 200mV for
175cortiguous pulse podtions. The LOS condion is terminatedupon cetecting anaverag puse
dengty of 125% o\er a riod of 175 contiglous pulse posti ons sarting with the receipt ba
pulse. The incomirg signal iscorsidered tohawe transti ons whenthe ggnal level isequal or
greater tAn Z0mV.

Data Recovery Mode

In data recovery mode the LOS dlgital timing is derived from a inemal sef timed circuit. RPOS/
RNEG gay active diring loss of signal. The amlogLOS detector camplieswith ITU-G.775
recanmendation. The LX T386 monitorsthe incoming signal anplitude. Any signal below 200mV
for more han30us (ypical) will asserthe carespondng LOS in. The LOS cmdition is cleaed
whenthe dgnal anplitude risesalove 250mV. The LXT386 requires nore than10 ard lessthan
255hit periods todeclare a LOS aadition in accadanceto ITU G.775.

Alarm Indication Signal (AIS) Detection

The AlSdetecton ispefformed by the receier independert of any loggbackmode.This featue is
available in lost mock only. Becaus there isno clock in data receery mode, AlS detectiorwill
not work in that mode. AlS requires MCLK to have clock applied, since this function depends on
the clockto cownt thenumter of oresin aninterval.
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3.22.1 E1 Mode

One atecion made sitable for both ETSI andITU is available wherhe LACS regster bits are
cleaedto zew. If the LACSregister bit is set to one, seeerrata 10.3 to implement this:

ETSI ETS300233 and G.775 detection

TheAlS condtion is declaredvhen tle receiveddata fr'eam ontainsless than 3zeroswithin a
period of 512 hts.

TheAlS condtion is cleared wikn 3or more zeoswithin 512 hits are detected.

3.2.2.2 T1 Mode
ANSI T1.231 detection is enployed

TheAlS condtion is declaredvhen les than 9zers are detectedn anystring of 8192 bits. This
comregpondsto a 9D.9% mesdendty over aperiodof 5.3ms.

TheAlS condtion is cleared wien thereceivedsignal cortains 9 or more zerosin any gring of
8192hits.

3.2.3 In Service Code Violation Monitoring

In unipolar I/0 mode wth HDB3/B8ZS decodng, the LXT386 reports bpolar violaionson
RNEG/BPV forone RCLK period for every HDB3/B8ZS cock violation thd is nat part ofthe zero
code subgtitution rules. h AMI mode, all bipolar violations (two consecttive pulses wth the sarre
poarity) are repaed at tle BPV output.

3.3 Transmitter

The four low power trarsmitters of the LXT386 are idertical.

Trarsmit datais clocked sefally into the device at TPOS'NEG inthe hipolar mode or at TDATA
in the wipolar mode. The trarsmit clock (TCLK) supplies the input synchronization. Unipolar 1/0
and HDB3/B8ZS/AMI ercoding/decading is =lectedby pulling TNEG High for more than 16
consecutive TCLK clock cycles The trarsmitter sanples TPOSTNEG or TDATA inputs an the
falling edge of TCLK. Refer to the Test Soecifications Secton for MCLK and TCLK timing
charactristics. If TCLK is not supgied, the trarsmitter remains powered down ard the TTIP/
TRING outputs are held in a High Z stae. In addition, fast autput tristatbility is alsoavailable
throughthe CE pin (al ports) ard/or the pat’'s CEx bit in the Ouput Enalde Register(OER).

Zerosuppressionis available onlyin Unipolar Mode. Thre two zeo-suppression types are B8ZS,
used inT1 ervironmerts, ard HDB3, usdin E1environmens. The £hemeselected @perds on
whetherthe dvice isset for T1 or E1 eration(determinedby LEN2-0 pulse shaping sttings).
The LXT386 also supports AMI line coding/decodirg asshownin Figure 6 In Hardvare male,
AMI coding/decodiry is selectedby the GODEN pin. In host mode, AMI coding/decoding is
selectedby bit 4 in the GCR (Global Control Regste).
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Figure 6. 50% AMI Encoding

TTIP_J \ -
< Bit Cell > \ 1 /_

1 0

TRING _ / \__
\_/

Eachoutput driveris supgied by aseparate power sipply (TVCC ard TGND). The trarsmit pulse
shaperis bypassedif no MCLK is supliedwhile TCLK is pulled high. In this case TPO&rd
TNEG control the plise width andpolarity onTTIP ard TRING. Wth MCLK supplied andTCLK
pulled highthe divererters TAOS (Transmit All Onespattem). Note that tle TAOS generator uses
MCLK asa timingrefeence. h orderto asure that theoutpu frequengy is within specification
limits, MCLK must have the aplicable stahlity. TAOS is inhibited during Remote Loopback

3.3.1 Transmit Pulse Shaping

The trarsmitted pulse shape is inemally generated using a high speedD/A converter. Shaped
pulses are futher aptied to the line diiver for transnission oro the lineat TTIP and TRNG. The
line driver providesaconstart low output impedance regardlessof whether it is driving marks,
spacesor if it is in trarsition. This well cantrolled dynamic impedance povides exelent return
losswhenused with exernal pecison regstors (+ 1% accuacy)in srieswith the traisformet

3.3.1.1 Hardware Mode
In hardware mode, pins LENO-2 determine the pulse sheping as described in Table 2. TheLEN
settings alsodetemrmine whether the gperating modeis T1 or EL Note that inT1 operation mode, all

four ports will share tte same pise slaping settng. Independert pulse stapng for eachchamel is
available in lost mock

3.3.1.2 Host Mode

In Host Mode, theconterts of the Pule Shapig Data Rgister (PSDAT) determnesthe dape ¢
pulse ouput at TTIP/TRING. Refer to Table 24 andTable 25.
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Table 2. Line Length Equalizer Inputs
LEN2 LEN1 LENO Line Length?! Cable Loss? Operation Mode
0 1 1
0 - 133 ft. ABAM 0.6 dB
1 0 0 133 - 266 ft. ABAM 1.2dB
1 0 1 266 - 399 ft. ABAM 1.8dB
1 1 0 399 - 533 ft. ABAM 2.4dB T1
533 - 655 ft. ABAM 3.0dB
1 1 1
0 0 0 E1 G.703, 75Q coaxial cable and 120 Q twisted pair cable. El
1. Line length from LXT386 to DSX-1 cross-connect point.
2. Maximum cable loss at 772KHz.

3.3.2

3.3.2.1

3.3.2.2

3.4

Datasheet

Transmit Pulse Shaping

Thetrangnitted puse dape isinternally generatedusng ahigh speed D/A conerter Shagd
pusesare furtherapplied to the Ihe driver for transnission onto the line aff TIP andTRING. The
line diver provides a castart low output impedance regardlessof whether it is driving marks.

Output Driver Power Supply

The ouput driver power sypply (TVCC ping) can be gher 3.3/ or5V naminal. WhenTVCC=5V,
LXT386 drivesbath E1(75Q/120Q) and T1 100Q linesthrough a 12 trangormer aml 11Q/9.1Q
series resistors.

When TVQC=3.3V, the LXT36drivesE1 (75Q/120Q) lines thougha 1.2 trarsformer ard 11Q
seriesresigor. A configuration with a 1.2 transformer and without seriesresistors should be usedto
drive T1100Q lines.

Removing the griesresstors for T1 applicationswith TVCC=3.3V, improvesthe pwer
corsumption of the devce.SeeTable 35

Onthe other hand, seresresistars inthe trarsmit configuration improve the transmit return loss
peformance. God transnit returnloss performarce minimizegeflectiors in hard cable
ervironmernts. In addition, sefesresistars provide protecion against surges caipled to the device.
Theresistars stould be usedin systems requiring protecton switching without external relays.
Plea® refer to Figure 7 for the ecommededexterral line circuitry.

Power Sequencing

For the LXT384, we ecommed sequencingTVCC first thenVCC secord or at thesametimeas
TVCC to prevert excesive current daw.

Driver Failure Monitor

The LXT3& trangeiver incoporatesan intermal power Driver Faiure Monitor(DFM) in pardl el
with TTIP and TRING that iscapé#le of detecting scordary shorts without calle. DFM is available
only in configurations with no transmit series esisors (T1 mode with TVCC=3.3V). This featue is
available inthe serial andparallel h@t modesbut not available in the rardwaremodeof operation
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A cacitor, charged via a meagre d the driver output curret and dishaigedby a measre d the
maximum allowable curer, is usedto detect asecanday short failure. Secandary shorted lines
draw exes curen, overchargingthe cap Whenthe cajcitorchage deviatesouside the rominal
chage windw, a driver shot circuit fail (DFM) is reportedin the espective regster by setting an
interrug. During a longstring of spaces ashort-induced oerchage evetually bleedoff, cleaing
the DRM flag.

Note that unterminatedlines of acequate lergth (\/4) may efectivdy belave asshort-circuitsas
seenby the diver ard theefore triggerthe DFM. Undr the® circunstarces the alarmshould be
disabed.

In addition, LXT386 featuesoutput driver short-circuit protection. When the autput current
exceedd Q0 mA, LXT386 limits the driver's output voltage to avoid damage.

35 Line Protection

Figure 7onpage29 shows recommeded line interface circuitry In thereceive ge, the 1 K2
seriesresstors protectthe receiveiagains current sirgescoupledinto the deviceDue to tle high
receiverimpedarce (70kQ typical) the resstors do not affect the eceiver snstivity. In the
trangmit side, the 8hottky diodesD1-D4 praectthe ouput driverWhile na mardatoryfor normal
opegtion, thee protectionelementsare srongly recomnendedto improve the deign robustnes.
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Figure 7. External Transmit/Receive Line Circuitry

TVCC TVCC
68 FL A TVS1
H I 0.14F
= =
< (@)
(@] zZ
(@] o TTIP
3.3V
[ vCe Tx LINE
0.1pF
= TRING
LXT386
(ONE CHANNEL)
RTIP
«RXLINE
RRING
1kQ
A Common decoupling capacitor for all TVCC and TGND pins.
A Typical value. Adjust for actual board parasitics to obtain optimum return loss.
A Refer to Transformer Specifications Table for transformer specifications.
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3.6 Jitter Attenuation

A digital Jitter Attenuation Loop (JAL) combinedwith a AFO providesJitter atteruation. The JAL
isinternal andrequresnoexternal crystal nor high-frequercy (higherthan ine rak) refererce
clock.

In Host Mode,the Glolal Contrd Register (GCR) detemineswhethertheJAL is positionedin the
receiwe or trarsmit path. In Hardvare Mode, the JAL position is determired by the JASEL pin.

The FIFO isa 3 x 2-bit or 64 x 2-hit register(selectedby the FIFO64 hit in the GCR. Datais
clockedinto theFIFO with the asociatedclock sgnal (TCLK or RCLK), andclockedou of the
FIFO with the dgjittered JAL clock. SeeFigure 8. Whenthe FIFO is within two bits of overflowing
or underflowing, the FIFO adusts the autput clock by 1/8 of a bit pefrod. The Jtter Attenuator
producesa congant delayof 17 or 33 bitsin theassociated @th (refer toted specificatiors). This
featue an be usedfor hitlessswitching aplications. This advanceddigital jitter atteruatar meets
lated jitter attenuation specifications SeeTable 3.

Under software control, the low limit ji tter atteruatar corner frequency depends on FIFO lergth
ard the JACF bit setting (this bt is in the GCR register). In Hardware Mode, the FIFO lergth is
fixedto 64 bits. The canerfrequercy is fixedto 6 Hz for T1 nodeand 35 Hzfor E1 male.

Table 3. Jitter Attenuation Specifications

T1 E1l
AT&T Pub 62411 ITU-T G.736
GR-253-CORE? ITU-T G.7428
ITU-T G.783*
TR-TSY-0000092 ETSI CTR12/13
BAPT 220

1. Category |, R5-203.

2. Section 4.6.3.

3. Section 6.2 When used with the SXT6234 E2-E1 mux/demux.

4. Section 6.2.3.3 combined jitter when used with the SXT6251 21E1 mapper.
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Figure 8. Jitter Attenuator Loop
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MCLK X 32 _JACF T
—_ " GCRcontrol bits
3.7 Loopbacks
The LXT3& offersthreeloopback modegor diagnogic purpases In hardvare modethe loopback
mode is selectedwith the LOOPnNpins. In sdtware mode, the ALOOR DLOOP aid RLOOP
regstersare emloyed
3.7.1 Analog Loopback

When ®lected, thetransnitter outputs (TTIP & TRING) are cmnectednternallyto the eceiver
inpus (RTIP & RRING) asstown in Figure 9. Data ad clockare aitput at RCLK, RPOS &
RNEG gnsfor the corepording transeiver Note that sgnalsonthe RTIP & RRING pins are
igharedduring aralog loophback.

Figure 9. Analog Loopback

0 o
N N » —p
1905 —+ B8 [ 31 4o L] Tming& ™
28 | ™| Control TRING
TNEG —» o g ™ =
T Lol
T
RCLK +— — l—|
b g% I jps L Timing /_RT|P
0S <« @3 “— [ Recovery |- RRING
RNEG «+— 5 & [« —
T Lol
*|f Enabled
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3.7.2 Digital Loopback

The dgital loopback functionis available in sftware andhardvare male. Whenselected the
trangmit clock and data inpts (TCLK, TPOS & TNEG) are loopd backand output on the FELK,
RPOS & RNEG pins (Figure 10). Thedata pesrted on TCLK, TPOS & TNEG isals output on
the TTIP & TRING pins. Note that sighals an the RTIP & RRING pins are ignored during digital
loophack.

Figure 10. Digital Loopback

%]
—» N
TCLK—™ 3% Timing & TTIP
TPOS —¥ % § Control TRING
TNEG —»{ @ 2
ow
T
Qe
4—
RCLK 77 3 3 Timing RTIP
RPOS Dl 88 Recovery RRING
RNEG [alfal
T
*If Enabled
3.7.3 Remote Loopback

During remde loopback Figure 11) the RALK, RPOS & RNEG autputs routed to the transmit
circuits ard output onthe TTIP & TRING pins. Note that input signals an the TCLK, TPOS &
TNEG pinsare gnored during remde loopback.

Figure 11. Remote Loopback

a9, P
N [
TCLK 28 :\\_7_’, a1 Timing & TTIP
TPOS —»| & 8 (—{4—— ™ Control TRING
™WEG —| 8 § H ad —
T A Lol
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A
gl T
— . le—]
RCLK gg * N | Jar led Timing RTIP
RPOS <+— as | [ Recovery RRING
RNEG +— 8§ § #—
I | !
L2
*|If Enabled

Note: In data recoery mode the plse template canot beguaianteed wiie ina renote loofack

3.7.4 Transmit All Ones (TAQOS)
In Hardware mode, the TAOS mode is set ly pulling TCLK High for more than 16 MCLK cycles
In sdftware mode, TAOS mode is set ly asseting the carespndng bit in the TAOS Regster. In
addition, auomatic ATS insertion (in case 6LOS) may be setusing the ATS Register
Note: TheTAOS gemratorusesMCLK asa timirg reference therebre TAOS deean't work in data

recovery mode. In order to assire that the autput frequency is within sgecification limits, MCLK
must heve the aplicable gahility. DLOOP aes not function with TAOS actie.
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Figure 12. TAOS Data Path
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Figure 13. TAOS with Analog Loopback
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3.8 G.772 Performance Monitoring

TheLXT386 can te corfigured asa quadline interfaceunit with all crannelsworking asregular
trangeivers In applicationsusng only three ckannels thefourth channel carbe onfiguredto
monitor ary of the remaining chamels inpus a outputs. The monitoringis non-intrusive per ITU-
T G.772.Figure 2 on page 8 illustratesthis concept.

Themonitored linesignal (input or output) goesthroughchamel Oclock ard datarecovwery. The
signal canbe dserveddigitally at theRCLK/RPOS/RNEG autputs. This feature caml beused
to creat timing inteffacesderived from anE1l a T1 signal.

Inaddition, chamel 0 canbe configuredto a Remote Loopbackwhile in monitoring mode (TCLKO
mug beactve in aderfor thisopeition to take place).Thiswill output the sime ditaasin the
signal beirg mmitoredat the clannel0 ouput (TTIP/TRING). The autput signal can tlen ke
comected toa sardardtes equipment with a TIE1 electrical intedice fo monitoring purposes
(non-intrusve maitoring).
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3.9

3.10

Table 4. Operation Mode Summary

Hitless Protection Switching (HPS)

in

The LXT386trarscewversinclude anoutput driver tristatakility featue for T1/E1 redundancy
applications This feature geatly reducesthe cat of implementingredundarcy protectionby
eliminating exernal relays. Plea® refr to Application Note 1.9 for guidelinesfor implemering

redundarcy systemsfor both T1 ard E1operaion using the LXT380/1/4/6.

Operation Mode Summary

Table 4 lists summarizesall LX T386 hardvare ®ttingsandcorrepondng gperatingmades

MCLK TCLK LOOP? Receive Mode Transmit Mode Loopback
Clocked Clocked Open Data/Clock recovery Pulse Shaping ON No Loopback
Clocked Clocked L Data/Clock recovery Pulse Shaping ON Remote Loopback
Clocked Clocked H Data/Clock recovery Pulse Shaping ON Analog Loopback
Clocked L Open Data/Clock recovery Power down No Loopback
Clocked L L Data/Clock Recovery Power down No effect on op.
Clocked L H Data/Clock Recovery Power down No Analog Loopback
Clocked H Open Data/Clock Recovery Transmit All Ones No Loopback
Clocked H L Data/Clock Recovery Pulse Shaping ON Remote Loopback
Clocked H H Data/Clock Recovery Transmit All Ones No effect on op.

L Clocked Open Power Down Pulse Shaping ON No Loopback

L Clocked L Power Down Pulse Shaping ON No Remote Loopback

L Clocked H Power Down Pulse Shaping ON No effect on op.

L H Open Power Down Pulse Shaping OFF No Loopback

L H L Power Down Pulse Shaping OFF No Remote Loop

L H H Power Down Pulse Shaping OFF No effect on op.

L L X Power Down Power down No Loopback

H Clocked Open Data Recovery Pulse Shaping ON No Loopback

H Clocked L Data Recovery Pulse Shaping OFF Remote Loopback

H Clocked H Data Recovery Pulse Shaping ON Analog Loopback

H L Open Data Recovery Power down No Loopback

H L L Data Recovery Pulse Shaping OFF Remote Loopback

H H Open Data Recovery Pulse Shaping OFF No Loopback

H H L Data Recovery Pulse Shaping OFF Remote Loopback

H H H Data Recovery Pulse Shaping OFF Analog Loopback
1. Hardware mode only.
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3.11 Interfacing with 5V logic

TheLXT386 caninterfacedirectlywith 5V logic. The interral input padsare toleant to5V outputs
from TTL and CMOSfamily devices

3.12 Parallel Host Interface

The LXT386 incaporatesa highy flexible 8-bit parallel microprocesor interface. Tl interface is
generic ard is designedto suppart bath non-multiplexed ard multiplexed addresstiata bus systens
for Motorola ard Intel bus topalogies. o pins (MUX and MOT/INTL) sekctfour dfferent
operatng modesasshown in Table 5.

Table 5. Microprocessor Parallel Interface Selection

MUX MOT/INTL Operating Mode
Low Low Motorola Non-Multiplexed
Low High Intel Non-Multiplexed
High Low Motorola Multiplexed
High High Intel Multiplexed

Theinterface icludesan adres bus (A4 - AO) anda databus(D7 - DO) for non-muti plexed
operation ard an8-bit address/data kus for multiplexed operation. WR, RD, R/W, CS, ALE, DS,
INT ard RDY/ACK are ugdascontrd signals A significant enfancemenis aninterral wai-state
generator that cantrols anintel and Motorola canpatible handshake output signal (RDY/ACK). In
Motorola mode ACK Low signals valid information is on the data bus. During awrite cyclea Low
signal ackrowledges the acceptancef the write data.

In Intel mode RDY High signals tothe cantrolling processo thatthe bus cycle canbe completed
While Low the mcroprocesor must insert wait dates This allows theLXT386 to inteface with
wait-state capble microcortrollers, independent ofthe pocesor bus speed. D activate this
function arefererte clockis required onthe MCLK pin.

There isone excepion to write cycle timing for Intel non-multiplexed mode: Regster OAh, the
rest regiger. Becaus of timing issues the RDY line remainshigh afterthe firg pat of the cycle
is done, not signalling write cycle canpletion with arother trarsition low. In this mode, add 2
microsecandsof delay overall 3microsecords from CS low to endof cycle, toallow the rest
cycle tocompetely initialize the devicebefae poceediny.

An additional active Low interrupt output signal indicates alan conditions like LOSand DFM to
the micoprocesor.

TheLXT386 hasa 5bit addess bus andprovides18 user acceshle 8-t regigersfor
corfiguration, alam maitoring and cotrol of the clip.

3.12.1 Motorola Interface
The Mdordainterface isselectedby asserting the MOT/INTL pin Low. In nonmultiplexed mode
the falling edge of DS is usedto latchthe address information on the adiressbus. In multiplexed

operation the adiresson the multiplexed address cta kus islatched into the device withthe falling
edee of AS. In non-multiplexed mode, AS stould be pilled High.
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The RW signal indcatesthe directionof the data trasfer. The 05 signal is thetiming reference
for all data tragfersand typcally hasa dutycycle 0of50%. A reactycle isindicatd by aserting R/
W Highwith a faling edgeon DS. A write cycle isindicated ly asserting R'W Low with a risng
edge o DS.

Both cyclesrequire theCS signal to ke Low ard theAddress pinsto be activelydrivenby the
microprocesor. Note that G and DScan be conectedogetherin Motorda mode.In a write cycle
the data hsis driven by the micrgrocessor. In aread cygle the lusis driven by the LXT386.

3.12.2 Intel Interface

The Irtel interfacds selected by asserting theMOT/INTL pin High. The LXT386 supports non-
multiplexed interfaces withsearate address ard data pins whenMUX is asertedLow, ard
multiplexed interfacesvhenMUX is as®rted High. The adiressis latched in on the faling edye of
ALE. In n;-mutiplexed male, ALE should be pulled High. RW is used ashe FD signal andDS
is usedasthe WR signal. A read cycldsindicaiedto the LXT386 whenthe pocesor aserts RD
Low while the WR signal is held High. A write operation isindicatedto the LXT386 by asrting
WR Low while the RD signal is heldHigh. Both cyclesreqlire the G signal to ke Low.

3.13 Interrupt Handling

Interrupt Sources

There ae thrednterrupt sources

1. Statuschange nthe Los Of Signal (LOS)status regiger (04H). The LXT386s aralog/digital
lossof sgnal procesor cortinuoudy montors the ecever sgnal and updatesthe specific
LOS stats bit to indicate pesence or absence d a LOS cadition.

2. Statuscharge inthe DriverFaiure Moritoring (DFM) gatus register (05H). The LXT38's
smart power driver circuit continuously monitors the output drivers dgnal ard updatesthe
spedfic DFM statusbit to indicate preence or ésence ofa scondry driver short circuit
condtion.

3. Statuscharge inthe AlarmindicationSignal (AlS) statusregster (13H).TheLXT386's
receivemonitors the inconing data sream andipdatesthe pecific AIS gatus bit to indcake
preence o atsence ofa AIS condtion.

3.13.1 Interrupt Enable

The LXT386 providesa latchedinterrupt output (INT). An interrupt ocaurs anytime therds a
trangtion onany erabled bit in thetatusregider. RegistersO6H, O’H and14H are thd_OS, DFM
and AIS interrupt enalbe regigers (repectively) Writing alogic “1” into the mask register will
enalbe the respective bt in the respedive Interrupt statis registerto generate aninterrupt. The
power-on default value isall zeoes. The setting of the interupt erade hit does rot affectthe
opemtion of the $atusregigers

Registers08H,09H ard 15H arethe LOS, DV andAlS (regectively)interrypt datus regigers.
Whenthere is a tarsition on ary enalbed bit in astatus register the assciatedbit of the interupt
statusregister isset and an intermpt is generatedif oneis na alreadypending. Whenaninterrupt
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occus, the INT pin is aserted Low. Theoutput gage ofthe INT pin candsts only of a pul-down
device;an extenal pul-up resistor of approximately 10k ohmis required to support wired-OR
operaton.

3.13.2 Interrupt Clear

When aninterrypt occus, the inerrupt service rautine (ISR) shoud read thanterrupt status
registers (08H, 09H ard 15H) to idertify the interupt saurce. Readng the Interrupt Status register
clearsthe“sticky” bit set by theinterrupt. Autamaticaly clearingthe regster pregresit for the
nex interrupt.

ThelSR shoud thenreadthe corepording status monitor register to obtain the curent staus of
the cevice. Note tlat there a threestatusmanitor registers: theLOS (04H), the DFM (®H) ard
the AIS 013H). Readingeither gatus moritorsregider will clearits caregponding interruptson
the risng ed@ of the ead or dtastrobe. When allpending interriptsare cleared, theNIT pin goes
High.

3.14 Serial Host Mode

ThelLXT386 operatesn Serial HosMode whenthe MODE pn istiedtoVCC+2. Figure 14 shows
the SIO dtastructure.The registersare accesble though a ¥ bit word: an8hit Command
Addressbyte (bits RMW ard A1-A7) ard a subsequent 8bit data byte (its DO-7). Bit RAW
deternineswhether aread @ a wite qoerdion occus. Bits A5-0in the CommandAddress byte
addess specific registers (the addess decoder ignoresbits A7-6). The data pte dends on both
the value d bit R/W andthe adires of the regiser asset in the ®@mmand/Addess byte.

Figure 14. Serial Host Mode Timing

ADDRESS/COMMAND BYTE INPUT DATA BYTE
A A
4 Y4 A
SDI RW| AL | A2 | A3| A4| A5 | A6 | A7 | DO| D1 | D2 | D3| D4 | D5 | D6 | D7
x | x
N J\_ J
e e B
SDO - REMAINS HIGH Z SDO IS DRIVEN IF R/W = 1

R/W = 1: Read from the LXT386
R/W = 0: Write to the LXT386
X =Don't care
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®
4.0 Register Descriptions
Table 6. Serial and Parallel Port Register Addresses
Address
Name Symbol Serial Port Parallel Port Mode
A7-Al A7-A0
ID Register ID xx00000 xxx00000 R
Analog Loopback ALOOP xx00001 xxx00001 R/W
Remote Loopback RLOOP xx00010 xxx00010 R/W
TAOS Enable TAOS xx00011 xxx00011 R/W
LOS Status Monitor LOS xx00100 xxx00100
DFM Status Monitor DFM xx00101 xxx00101
LOS Interrupt Enable LIE xx00110 xxx00110 R/W
DFM Interrupt Enable DIE xx00111 xxx00111 R/W
LOS Interrupt Status LIS xx01000 xxx01000
DFM Interrupt Status DIS xx01001 xxx01001
Software Reset Register RES xx01010 xxx01010 R/W
Performance Monitoring MON xx01011 xxx01011 R/W
Digital Loopback DL xx01100 xxx01100 R/W
LOSI/AIS Criteria Selection LOSC xx01101 xxx01101 R/W
Automatic TAOS Select ATS xx01110 xxx01110 R/W
Global Control Register GCR xx01111 xxx01111 R/W
Pulse Shaping Indirect PSIAD xx10000 xxx10000 RIW
Address Register
Pulse Shaping Data PSDAT xx10001 *xxx10001 RIW
Register
Output Enable Register OER xx10010 xxx10010 R/W
AIS Status Register AIS xx10011 xxx10011 R
AIS Interrupt Enable AISIE xx10100 xxx10100 R/W
AIS Interrupt Status AISIS xx10101 Xxx10101 R
Table 7. Register Bit Names
Register Bit
Name Sym RW 7 6 5 4 3 2 1 0
ID Register ID R ID7 ID6 ID5 D4 ID3 ID2 ID1 IDO
Analog Loopback ALOOP | RIW - - - - AL3 AL2 AL1 ALO
Remote Loopback RLOOP | R/IW - - - - RL3 RL2 RL1 RLO
TAOS Enable TAOS | RIW - - - - TAOS3 | TAOS2 TAOS1 TAOSO
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Table 7. Register Bit Names (Continued)
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Register Bit
Name Sym RW 7 6 5 4 3 2 1 0

LOS Status Monitor LOS - - - - LOS3 LOS2 LOS1 LOSO
DFM Status Monitor DFM - - - - DFM3 DFM2 DFM1 DFMO
LOS Interrupt Enable LIE R/W - - - - LIE3 LIE2 LIE1 LIEO
DFM Interrupt Enable DIE R/W - - - - DIE3 DIE2 DIE1 DIEO
LOS Interrupt Status LIS - - - - LIS3 LIS2 LIS1 LISO
DFM Interrupt Status DIS - - - - DIS3 DIS2 DIS1 DISO
Software Reset RES |RW | - - - - RES3 | RES2 | RES1 | RESO
Register
Perfprm_ance MON | raw | reserve | reserve | reserve | reserve A3 A2 Al A
Monitoring d d d d
Digital Loopback DL R/W - - - - DL3 DL2 DL1 DLO
LOS/AIS Criteria Select | LACS | R/W - - - - LACS3 | LACS2 LACS1 LACSO
Automatic TAOS Select ATS R/W - - - - ATS3 ATS2 ATS1 ATSO
Global Control Register | GCR | Riw | '55™¢ | RASE | cpis | CODEN | FIFOsa | JACF | JASELL | JASELO
Pulse Shaping Indirect reserve | reserve | reserve | reserve | reserve
Address Register PSIAD | R/W d d d d d LENAD2 | LENAD1 | LENADO
Pulse Shaping Data reserve | reserve | reserve | reserve | reserve
Register PSDAT | RIW d d d d d LEN2 LEN1 LENO
Output Enable Register OER R/W - - - - OE3 OE2 OE1 OEO
AIS Status Register AIS R - - - - AIS3 AIS2 AIS1 AISO
AIS Interrupt Enable AISIE | RIW - - - - AISIE3 | AISIE2 AISIE1 AISIEO
AIS Interrupt Status AISIS R - - - - AISIS3 | AISIS2 AlSIS1 AISISO

Table 8. ID Register, ID (00H)

Bit Name Function

This register contains a unique revision code and is mask programmed.
For Revision Al, ID register = 00h
7-0 ID7-1DO

For Revision B1, ID register = 21h
For Revision B2, ID register = 22h

Table 9. Analog Loopback Register, ALOOP (01H)

Bit Name Function
3-0 AL3-ALO Setting a bit to “1” enables analog local loopback for transceivers 3- 0 respectively.
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Table 10. Remote Loopback Register, RLOOP (02H)

Bit Name Function

3-0 RL3-RLO Setting a bit to “1” enables remote loopback for transceivers 3-0 respectively.

Table 11. TAOS Enable Register, TAOS (03H)

Bit! Name Function?

Setting a bit to “1” causes a continuous stream of marks to be sent out at the TTIP and
30 TAOS3-TAGSO TRING pins of the respective transceiver 3-0.
7-4 - Write “0” to these positions for normal operation.

1. On power up all register bits are set to “0”.
2. MCLK is used as timing reference. If MCLK is not available then the channel TCLK is used as the reference. This feature is
not available in data recovery and line driver mode (MCLK= High and TCLK = High)

Table 12. LOS Status Monitor Register, LOS (04H)

Bit! Name Function

Respective bit(s) are set to “1” every time the LOS processor detects a valid loss of signal

30 LOS3-LOSO condition in transceivers 3-0.

=

. On power up all register bits are set to “0”. Any change in the state causes an interrupt. All LOS interrupts are cleared by a
single read operation.

Table 13. DFM Status Monitor Register, DFM (05H)

Bit! Name Function
Respective bit(s) are set to “1” every time the short circuit monitor detects a valid
30 DEM3-DEMO secondary output driver short circuit condition in transceivers 3-0. Note that DFM is
available only in configurations with no transmit series resistors (T1 mode with
TVCC=3.3V).

=

. On power-up all the register bits are set to “0”. All DFM interrupts are cleared by a single read operation.

Table 14. LOS Interrupt Enable Register, LIE (06H)

Bit! Name Function
3-0 LIE3-LIEO Transceiver 3-0 LOS interrupts are enabled by writing a “1” to the respective bit.
7-4 - Write “0” to these positions for normal operation.

=

. On power-up all the register bits are set to “0"and all interrupts are disabled.

Table 15. DFM Interrupt Enable Register, DIE (07H)

Bit! Name Function
3-0 DIE3-DIEO Transceiver 3-0 DFM interrupts are enabled by writing a “1” to the respective bit.
7-4 - Write “0” to these positions for normal operation.

1. On power-up all the register bits are set to “0”and all interrupts are disabled.

40

Datasheet

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5787951/LXT386LE.html

in

QUAD T1/E1/J1 Transceiver — LXT386

Table 16. LOS Interrupt Status Register, LIS (08H)

Bit

Name

Function

3-0

LIS3-LISO

These bits are set to “1” every time a LOS status change has occurred since the last clear
interrupt in transceivers 3-0 respectively.

Table 17. DFM Interrupt Status Register, DIS (09H)

Bit Name Function
30 DIS3-DISO These bits are set to “1” every time a DFM status change has occurred since the last
cleared interrupt in transceivers 3-0 respectively.

Table 18. Software Reset Register, RES (0AH)

Bit Name Function
Writing to this register initiates a 1 microsecond reset cycle, except for Intel non-
30 RES3-RESO multiplexed mode. When using Intel non-multiplexed host mode, extend cycle time to 2

microseconds. Please refer to Host Mode section for more information. This operation
sets all LXT386 registers to their default values.

Table 19. Performance M

onitoring Register, MON (0BH)

Bit Name Function
3-0 A3:A0 Protected Monitoring selection. See Table 1 on page 11.
4-7 reserved Reserved.

Table 20. Digital Loopback Register, DL (OCH)

Bit! Name

Function?

3-0

DL3-DLO

Setting a bit to “1” enables digital loopback for the respective transceiver.

1. On power up all register bits are set to “0".
2. During digital loopback LOS and TAOS stay active and independent of TCLK, while data received on TPOS/TNEG/TCKLK is
looped back to RPOS/RNEG/RCLK.

Table 21. LOS/AIS Criteria Register, LCS (ODH)

Bit! Name Function?

T1 Mode?

Don't care. T1.231 compliant LOS/AIS detection is used.
3-0 LCS3-LCSO! E1 Mode

Setting a bit to “1” selects the ETS1 300233 LOS. Setting a bit to “0” selects G.775 LOS
mode. AIS works correctly for both ETSI and ITU when the bit is cleared to “0”. See
errata revision 10.3 or higher for a way to implement ETSI LOS and AlS.

1. On power-on reset the register is set to “0”.
2. T1 or E1 operation mode is determined by the PSDR settings.
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Table 22. Automatic TAOS Select Register, ATS (OEH)
Bit! Name Function
) ) Setting a bit to “1” enables automatic TAOS generation whenever a LOS condition is
30 ATS3-ATSO detected in the respective transceiver.
7-4 - Write “0” to these positions for normal operation.
1. On power-on reset the register is set to “0".
2. This feature is not available in data recovery and line driver mode (MCLK= High and TCLK = High)
Table 23. Global Control Register, GCR (OFH)
Bit! Name Function
0 JASELO These bits determine the jitter attenuator position:
JASELO JASEL1 JA Position
1 0 Transmit Path
! JASELL 1 1 Receive Path
0 X Disabled
2 JACE This bit determines the jitter attenuator low limit 3dB corner frequency. Refer to the Jitter
Attenuator specifications for details (Table 41 on page 58).
This bit determines the jitter attenuator FIFO depth:
3 FIFO64 0 = 32 bit
1 = 64 bit
This bit selects the zero suppression code for unipolar operation mode:
4 CODEN 0 = B8ZS/HDB3 (T1/E1 respectively)
1=AMI
This bit controls enables/disables the short circuit protection feature:
5 CDIS 0 = enabled
1 = disabled
This bit controls automatic AlS insertion in the receive path when LOS occurs:
0 = Receive AIS insertion disabled on LOS
6 RAISEN 1 = RPOS/RNEG = AlIS on LOS
Note: this feature is not available in data recovery mode (MCLK=High). Disable AIS
interrupts when changing this bit value to prevent inadvertent interrupts.
7 - Reserved.
1. On power-on reset the register is set to “0”.
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Table 24. Pulse Shaping Indirect Address Register, PSIAD (10H)

Bit! Name Function

The three bit value written to these bits determine the channel to be addressed:
OH = channel 0
1H = channel 1
2H = channel 2
3H =channel 3

Data can be read from (written to) the Pulse Shaping Data Register (PSDAT).

0-2 LENAD 0-2

3-7 - Reserved.

1. On power-on reset the register is set to “0”.

Table 25. Pulse Shaping Data Register, PSDAT (11H)

Bit Name Function
LENO-2 determine the LXT386 operation mode: T1 or E1. In addition, for T1 operation,
LEN2-0 set the pulse shaping to meet the T1.102 pulse template at the DSX-1 cross-
connect point for various cable lengths:
LEN2 | LENL1 | LENO Line Length Cable Loss? Operation
Mode
0 1 1 0 - 133 ft. ABAM 0.6 dB
0-2 LENQ-2 13
1 0 0 133 - 266 ft. ABAM 1.2dB
1 0 1 266 - 399 ft. ABAM 1.8dB T1
1 1 0 399 - 533 ft. ABAM 24dB
1 1 1 533 - 655 ft. ABAM 3.0dB
E1 G.703, 75Q coaxial cable and 120 Q
0 0 0 twisted pair cable. El
3-7 - Reserved.
1. On power-on reset the register is set to “0”.
2. Maximum cable loss at 772 KHz.
3. When reading LEN, bit values appear inverted. “B1” revision silicon will fix this so the bits read back correctly.
Table 26. Output Enable Register, OER (12H)
Bit! Name Function
3-0 OE3 - OEO Setting a bit to “1” tristates the output driver of the corresponding transceiver.
1. On power-up all the register bits are set to “0".

Table 27. AIS Status Monitor Register, AIS (13H)

Bit! Name Function

Respective bit(s) are set to “1” every time the receiver detects a AlS condition in

3-0 AIS3-AISO transceivers 3-0.

1. On power-up all the register bits are set to “0”. All AIS interrupts are cleared by a single read operation.
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Table 28. AIS Interrupt Enable Register, AISIE (14H)

Bit? Name Function
3-0 AISIE3-AISIEO Transceiver 3-0 AlS interrupts are enabled by writing a “1” to the respective bit.
7-4 - Write “0” to these positions for normal operation.

1. On power-up all the register bits are set to “0”.

Table 29. AIS Interrupt Status Register, AISIS (15H)

Bit! Name

Function

3-0 AISIS3-AISISO

These bits are set to “1” every time a AlS status change has occurred since the last clear
interrupt in transceivers 3-0 respectively.

1. On power-up all the register bits are set to “0".

44
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5.0 JTAG Boundary Scan

51 Overview

TheLXT386 supports IEEE 11491 comgiant JTAG boundary scan Boundary scanallowseay
acces to the interace pindor boardteging purposes

In addition to the tradtional IEE1149.1 digital boundary scancagahblities, the LXT386 alo
includesaralog test port capahilities. This featue providesaccess tohe TIP ard RING signals in
eachchanrel (tramsmit andreceive).Thisway, the sgnal peth integity acrossthe pimarywinding
of each capling trangormercan beeded.

5.2 Architecture

Figure 15 repreentsthe LXT336 basc JTAG architectue. The LXT386 JTAG architecture
includesaTAP Test Acces Port @ntroller, data regstersandan irstruction register. The
following parlgraphs desribetheseblocksin detail .

Figure 15. LXT386 JTAG Architecture

Boundry Scan Data Register
BSR

Analog Port Scan Register
ASR

Device Identification Register

TDlI —— IDR q

MUX +—— TDO

Bypass Register
BYR

Instruction Register
" IR " )

TCK

TAP

T™S Controller

TRST

53 TAP Controller

TheTAP corroller isa 16 sate synchonaus state mache cantrolledby the TMS inpu and
clockedby TCK ( Figure 16).The TAP contrds whetherthe LXT386 isin rest mode,receving an
instruction receivingdata, ransnitting data or in aindle state. Table 30 desciibes in detail each of
the datesrepreentedin Figure 16

Datasheet 45

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5787951/LXT386LE.html

LXT386 — QUAD T1/E1/J1 Transceiver In .
Table 30. TAP State Description
State Description
Test Logic Reset In this state thg test logic is disabled. The devi(_:e is set to normal operation mode. While in this state, the
instruction register is set to the ICODE instruction.
Run -Test/Idle The TAP controller stays in this state as long as TMS is low. Used to perform tests.
Capture - DR The Boundary Scan Data Register (BSR) is loaded with input pin data.
Shift - DR Shifts the selected test data registers by one stage tword its serial output.
Update - DR Data is latched into the parallel output of the BSR when selected.
Capture - IR Used to load the instruction register with a fixed instruction.
Shift - IR Shifts the instruction register by one stage.
Update - IR Loads a new instruction into the instruction register.
Pause - IR Momentarily pauses shifting of data through the data/instruction registers.
Pause - DR
Exitl - IR
Ei:g : :??R Temporary states that can be used to terminate the scanning process.
Exit2 - DR
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Figure 16. JTAG State Diagram

1
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0
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y A
[ UPDATE-DR }—/ [ UPDATE-IR }—/
e
A4
54 JTAG Register Description

Thefollowing paragapts desribe eachof the regstersrepresented inFigure 15.
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54.1 Boundary Scan Register (BSR)

The BSR is ashift regsterthat piovides accesto all thedigital /0 pins The BSR is usdto aply
andreadted patternsto/from the board Eachpinis associatedwith ascancell inthe BSR register.
Bidirectional pins or tristatable pins require nmore thanone position in the register. Table 1 shows
the BSR scancellsard their functions. Data io the BSR is shiftedin LSB first.

Example 1. Boundary Scan Register (BSR)

Bit# SiFg)]irTaI Tzlcg)e Sy?ni:)m Comments
0 LOS3 (0] LOS3
RNEG3 (0] RNEG3
N/A ) HIZ3 HIZ3 controls the RPOS3, RNEG3 and RCLK3 pins. Setting HIZ3 to “0"
enables output on the pins. Setting HIZ3 to “1” tristates the pins.
RPOS3 (0] RPOS3
RCLK3 (6] RCLK3
TNEG3 | TNEG3
TPOS3 I TPOS3
TCLK3 | TCLK3
LOS2 o) LOS2
RNEG2 (0] RNEG2
N/A ) HIZ2 HIZ2 controls the RPOS_Z, RNE_GZ and RCLK2 pins. Setting HIZZ to “0”
enables output on the pins. Setting HIZ2 to “1” tristates the pins.
RPOS2 (6] RPOS2
RCLK2 (6] RCLK2
TNEG2 | TNEG2
TPOS2 | TPOS2
TCLK2 | TCLK2
MCLK | MCLK
MODE | MODE
INT o INTRUPTB
WA || SDORDYENB | S K pin. Seting SOORDYENE 1o L' rstates the pin,
ACK o SDORDY
ALE | ALE
OE | OE
CLKE | CLKE
A0 | A0
Al | Al
A2 | A2
A3 | A3
A4 | A4
LOOPO 110 PADDO
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Example 1. Boundary Scan Register (BSR) (Continued)

Bit # Sizir?al nge Sylra;:t)ol Comments
LOOPO 110 PDOO
LOOP1 10 PADI1
LOOP1 10 PDO1
LOOP2 110 PADI2
LOOP2 10 PDO2
LOOP3 /0 PADI3
LOOP3 110 PDO3
LOOP4 10 PADI4
LOOP4 110 PDO4
LOOPS 10 PADI5
LOOPS 110 PDO5
LOOP6 /0 PADI6
LOOP6 110 PDO6
LOOP7 10 PADI7
PDOENB controls the LOOPO through LOOP7 pins.
Setting PDOENB to “0” configures the pins as outputs. The output value
N/A - PDOENB to the pin is set in PDOJ0..7].
Setting PDOENB to “1” tristates all the pins. The input value to the pins
can be read in PADD[0..7].
LOOP7 /0 PDO7
Ccs I CSB
MUX | MUX
RESET | RSTB
MOT/INTL | IMB
RW I RDB
DS | WRB
TCLK1 | TCLK1
TPOS1 | TPOS1
TNEG1 | TNEG1
RCLK1 (0] RCLK1
RPOS1 (6] RPOS1
N/A ) HIZ1 HIZ1 controls the RPOS_l, RNEGl and RCLK1 pins. Setting 'HI21 to “0”
enables output on the pins. Setting HIZ1 to “1” tristates the pins.
RNEG1 (0] RNEG1
LOS1 (0] LOS1
TCLKO | TCLKO
TPOSO | TPOSO
TNEGO | TNEGO
RCLKO (6] RCLKO
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Example 1. Boundary Scan Register (BSR) (Continued)

Bit #

Pin
Signal

110
Type

Bit

Symbol Comments

RPOS0

O RPOSO

N/A

HIZO0 controls the RPOS0, RNEGO and RCLKO pins. Setting HIZO0 to “0”

HIZO enables output on the pins. Setting HIZ0 to “1” tristates the pins.

RNEGO (0]

RNEGO

LOSO

O LOSO

5.5

Table 31.

551

5.5.2

50

Device Identification Register (IDR)

The IDRregster povidesacces to the mantdacturer nunber part numberandthe LXT386
revison. The egisterisarrangd per IEEE 11491 andisrepreentedin Table 31. Datinto the IDR
isshftedin LSB first.

Device Identification Register (IDR)

Bit # Comments

31-28 Revision Number

27-12 Part Number

11-1
0 Set to “1”

Manufacturer Number

Bypass Register (BYR)

The Bypas Register isa 1 bit register that allowsdirect comection ketweenthe TDI input ard the
TDO oufpu.

Analog Port Scan Register (ASR)

The ASRIis a 5bit hift register uisedto cantrol the analg teg portatpins AT1, AT2. Whenthe
INTEST_ANALOG instruction is seleceéd, TDI connectsto the ASRinput ard TDO canects to
the ASR output. After 5 TCK rising edges, a 5hit control code is loadedinto the ASR Data iro
the AR is iiftedin LSB first.

Table 32 showsthe 8possible cortrol codes and the corepondng opeation onthe amlogport.
The Analg Test Port canbe wsedto veify continuity acros the caipling trangormersprimary
winding.

The Anala Test Port canbe wsedto veify continuity acros the caipling trangormer's grimary

winding & shown in Figure 17. By aplying a stimulus to the AT1 inpu, a known voltage will
appeant AT2 for a gvenload. This, in effect,teds the corinuity of a receve or transnit interface.
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Table 32. Analog Port Scan Register (ASR)

ASR Control Code AT1 Forces Voltage To: AT2 Senses Voltage From:
11111 TTIPO TRINGO
11110 TTIP1 TRING1
11101 TTIP2 TRING2
11100 TTIP3 TRING3
11011 Reserved
11010 Reserved
11001 Reserved
11000 Reserved
10111 RTIPO RRINGO
10110 RTIP1 RRING1
10101 RTIP2 RRING2
10100 RTIP3 RRING3
10011 Reserved
10010 Reserved
10001 Reserved
10000 Reserved
5.5.3 Instruction Register (IR)

The IR is a 3bit shift registerthat loads the instruction to be performed The instructions are ifted
LSB first. Table 33shows the walid instruction calesard the coregpordinginstruction degription.

Table 33. Instruction Register (IR)

Instruction Code # Comments

EXTEST 000 Connect; the BSR to TDI and TDO. Input pins values are loaded into the BSR.
Output pins values are loaded from the BSR.
Connects the ASR to TDI and TDO. Allows voltage forcing/sensing through AT1 and

INTEST_ANALOG 010 AT2. Refer to Table 32.
Connects the BSR to TDI and TDO. The normal path between the LXT386 logic and
SAMPLE / PRELOAD 100 the 1/O pins is maintained. The BSR is loaded with the signals in the I/O pins.

IDCODE 110 Connects the IDR to the TDO pin.

BYPASS 111 Serlgl data from the TDI input is passed to the TDO output through the 1 bit Bypass
Register.
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Figure 17. Analog Test Port Application
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6.0

Test Specifications

QUAD T1/E1/J1 Transceiver — LXT386

Note:

Table 34 through Table 53ard Figure 18throughFigure 33 repreent the peformance

specificationsof the LXT386 and ae gwaranteedy test excep, whee noted by desgn. The
minimum andmaxmum valueslisted n Table 36throughTable 53 are guaanteecbverthe

recanmenckd eratingcorditions specified inTable 35

Table 34. Absolute Maximum Ratings

Parameter Symbol Min Max Unit
DC supply voltage Vce -0.5 4.0 \%
DC supply voltage Tvce 0-3 -0.5 7.0 \%
Input voltage on any digital pin Vin GND-0.5 5.5 \%
Input voltage on RTIP, RRING® Vin GND-0.5 xgg N 8:2 v
ESD voltage on any Pin 2 vin 2000 - \Y
Transient latch-up current on any pin lin 100 mA
Input current on any digital pin 3 lin -10 10 mA
DC input current on TTIP, TRING 3 lin - +100 mA
DC input current on RTIP, RRING 3 lin - +100 mA
Storage temperature Tstor -65 +150 °C
Maximum power dissipation in package Pp 830 mw
FC):E?Csl(ea'gll'(-*;mperature, 100 pin LQFP Teree _ 120 oc
Case Temperature, 160 pin PBGA Toace _ 120 oc

package

Caution: Exceeding these values may cause permanent damage. Functional operation under these conditions is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

1. Referenced to ground.
2. Human body model.
3. Constant input current.

Table 35. Recommended Operating Conditions

Parameter LEN Sym Min Typ Max Unit COIZTttion
Digital supply voltage (VCC) VCC 3.135 3.3 3.465 \% 3.3V 5%
Transmitter supply voltage, TVCC=5V TvCe 4.75 5.0 5.25 v 5V + 5%
nominal ' ' ' -
Transmitter supply voltage, TVCC=3.3V TvVCe 3135 33 3.465 v 3.3V + 5%
nominal ' ' ’ T
Ambient operating temperature Ta -40 25 +85 °C

1. Maximum power and current consumption over the full operating temperature and power supply voltage range. Includes all

channels.

2. Power consumption includes power absorbed by line load and external transmitter components.
3. T1 maximum values measured with maximum cable length (LEN = 111). Typical values measured with typical cable length

(LEN = 101).

4. Digital inputs are within 10% of the supply rails and digital outputs are driving a 50pF load.
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Table 35. Recommended Operating Conditions (Continued)
. . Test
Parameter LEN Sym Min Typ Max Unit Condition
Average Transmitter Power Supply Current, | i 215 245 mA 100% 1's
T1Mode 23 Tvee 110 - mA 50% 1's
Average Digital Power Supply Current -4 lvee - 50 60 mA
Output load at TTIP and TRING RI 25 - - Q
Device Power Consumption
12 . Test
Mode TVCC Load LEN Typ Max Unit Condition
- - 440 - mw 50% 1's
75 Q 000
- - - 680 mw 100% 1's
El 3.3V
- - 400 - mw 50% 1's
120 Q 000
- - - 600 mw 100% 1's
- - 550 - mw 50% 1's
T18 3.3V 100 Q 101-111
- - - 1025 mw 100% 1's
- - 610 - mw 50% 1's
75 Q 000
- - - 930 mw 100% 1's
El 5.0V
- - 540 - mw 50% 1's
120 Q 000
- - - 810 mw 100% 1's
- - 830 - mw 50% 1's
T18 5.0V 100 Q 101-111
- - - 1400 mw 100% 1's
1. Maximum power and current consumption over the full operating temperature and power supply voltage range. Includes all
channels.
2. Power consumption includes power absorbed by line load and external transmitter components.
3. T1 maximum values measured with maximum cable length (LEN = 111). Typical values measured with typical cable length
(LEN = 101).
4. Digital inputs are within 10% of the supply rails and digital outputs are driving a 50pF load.
Table 36. DC Characteristics
Parameter Sym Min Typ Max Unit Test Condition
High level input voltage Vih 2 - - \Y
Low level input voltage Vil - - 0.8
High level output voltage® Voh 2.4 - VCC Y, IOUT= 400pA
Low level output voltage® vol - - 0.4 \Y; IOUT= 1.6mA
Low level input voltage Vinl - - 1/3VCC-0.2 \%
MODE, | Midrangelevelinput | yinn | 1/3vcc+0.2 | 12vec | 2svec02 |V
Loopo-3 | Voltage
and High level input voltage Vinh 2/3VCC+0.2 - - \%
JASEL Low level input current linl - - 50 HA
High level input current linh - - 50 HA
1. Output drivers will output CMOS logic levels into CMOS loads.
54 Datasheet
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Table 36. DC Characteristics (Continued)

QUAD T1/E1/J1 Transceiver — LXT386

Parameter Sym Min Typ Max Unit Test Condition
Input leakage current lil -10 +10 HA
Tri state leakage current lhz -10 +10 HA
Tri state output current lhz - - 1 HA TTIP, TRING
mA 2 x 11 Q series
Line short circuit current - - - 50 resistors and 1:2
RMS transformer
Input Leakage (TMS, TDI, TRST) - - - 50 HA
1. Output drivers will output CMOS logic levels into CMOS loads.
Table 37. E1 Transmit Transmission Characteristics
Parameter Sym Min Typ Max Unit Test Condition
Output pulse 75Q 2.14 2.37 2.60 \Y ) )
. - Tested at the line side
amplitude 120Q 2.7 3.0 33 \Y
Peak voltage of a | 75Q _ -0.237 0.237 \%
space 120Q -0.3 0.3 Y,
Transmit amplitude variation with supply - -1 +1 %
Difference between pulse sequences - 200 mV For 17 consecutive pulses
Pulse width ratio of the positive and negative At the nominal half
- 0.95 1.05 -
pulses amplitude
Transmit transformer turns ratio for
S - 1:2 Rt=11Q+ 1%
75/120Q characteristic impedance
Transmit return 51kHz to 102 kHz 15 17 dB h
; Using components in the
IOSbSI 715 Q coaxial 102 kHz to 2.048 MHz - 15 17 - dB LXD384 evaluation board.
cable 2.048 MHz to 3.072 MHz 15 17 dB
Transmit return 51kHz to 102 kHz 15 20 dB Using components in the
Ios_s 12k?| (% twisted | 102 kHz to 2.048 MHz - 15 20 - dB LXD384 evaluation board.
pair cable 2.048 MHz to 3.072 MHz 15 20 dB
Transmit intrinsic jitter; 20Hz to 100kHz - - 0.030 | 0.050 U.l. Tx path TCLK is jitter free
) Bipolar mode 2 u.l )
Transmit path delay JA Disabled
Unipolar mode 7 U.l.
1. Guaranteed by design and other correlation methods.
Table 38. E1 Receive Transmission Characteristics
Parameter Sym Min Typ Max Unit Test Condition
Permissible cable attenuation - - - 12 dB @1024 kHz
Receiver dynamic range DR 0.5 - - Vp
. L . Per G.703, 0.151 @ 6 dB
Signal to noise interference margin S/ -15 - - dB cable Attenuation

1. Guaranteed by design and other correlation methods.
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Table 38. E1 Receive Transmission Characteristics (Continued)

in

Parameter Sym Min Typ Max Unit Test Condition
Data decision threshold SRE 43 50 57 % Rel. to peak input voltage
Data slicer threshold - - 150 - mV
Loss of signal threshold - - 200 - mV
LOS hysteresis - - 50 - mV
) ) 32 G.775 recommendation
Consecutive zeros before loss of signal - - - - L
2048 ETSI 300 233 specification
LOS reset - 12.5% - - - 1's density
Low limit 1Hz to 20Hz 36 U.l. G735 recommendation
input jitter 20Hz to 2.4kHz - 15 - - U.l. Note 1
tolerance ! 18kHz to 100kHz 0.2 U.l. Cable Attenuation is 6 dB
Differential receiver input impedance - - 70 - k Q @1.024 MHz
Input termination resistor tolerance - - - +1 %
Common mode input impedance to ground - - 20 - k Q
51 kHz - 102 kHz 20 dB Measured against nominal
Input return ) impedance using
losst 102 - 2048 kHz B 20 - dB components in the LXD384
2048kHz - 3072 kHz 20 dB evaluation board.
LOS delay time - - 30 - us Data recovery mode
LOS reset - 10 - 255 marks | Data recovery mode
Receive intrinsic jitter, RCLK output - - 0.040 | 0.0625 U.l. Wide band jitter
Receive Bipolar mode 1 u.l. _
th dela - JA Disabled
pa Y | Unipolar mode 6 u.l.
1. Guaranteed by design and other correlation methods.
Table 39. T1 Transmit Transmission Characteristics
Parameter Sym Min Typ Max Unit Test Condition
Output pulse amplitude - 2.4 3.0 3.6 \% Measured at the DSX
Peak voltage of a space - -0.15 - +0.15 \%
Driver output impedance! - - 1 - Q @ 772 KHz
Transmit amplitude variation with power _ 1 _ +1 %
supply
Ratio of positive to negative pulse amplitude - 0.95 - 1.05 - T1.102, isolated pulse
Difference between pulse sequences - - - 200 mV For 17 consecutive
Pulse width variation at half amplitude - - - 20 ns pulses, GR-499-CORE
] 10Hz - 8KHz 0.020
Jitter added by 8KHz - 40KHz 0.025 AT&T Pub 62411
Transmitter - - - Ulkenk o
10Hz - 40KHz 0.025 PKPX | TCLK is jitter free.
Wide Band 0.050

1. Guaranteed by design and other correlation methods.
2. Power measured in a 3 KHz bandwidth at the point the signal arrives at the distribution frame for an all 1's pattern.
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Table 39. T1 Transmit Transmission Characteristics (Continued)

Parameter Sym Min Typ Max Unit Test Condition
Outputzpower @ 772 KHz 126 dBm T1.102 - 1993
levels - ' - 17.9 Referenced to
) . power at
@ 1544 KHz 29 dBm 779 KHz
With transmit series
Transmit return S1kHz to 102 kHz 15 21 dB resistors (TVCC=5V).
loss 1 102 kHz to 2.048 MHz - 15 21 - dB Using components in the
2.048 MHz to 3.072 MHz 15 21 dB LXD384 evaluation
board.
Bipolar mode 2 U.l.
Transmit path delay JA Disabled
Unipolar mode 7 U.l.

1. Guaranteed by design and other correlation methods.
2. Power measured in a 3 KHz bandwidth at the point the signal arrives at the distribution frame for an all 1's pattern.

Table 40. T1 Receive Transmission Characteristics

Parameter Sym Min Typ Max Unit Test Condition
Permissible cable attenuation - - - 12 dB @ 772 KHz
Receiver dynamic range DR 0.5 - - Vp
Signal to noise interference margin S/ -16.5 - - dB @ 655 ft. of 22 ABAM cable
Data decision threshold SRE 63 70 77 % Rel. to peak input voltage
Data slicer threshold - - 150 - mvV
Loss of signal threshold - - 200 - mV
LOS hysteresis - - 50 - mV
Consecutive zeros before loss of signal - 100 175 250 - T1.231 - 1993
LOS reset - 12.5% - - - 1's density
Low limit 0.1Hz to 1Hz 138 U.l.
input jitter 4.9Hz to 300Hz - 28 - - Ul. | AT&T Pub. 62411
tolerance ! 10KHz to 100KHz 0.4 u.l.
Differential receiver input impedance - - 70 - k Q @772 kHz
Input termination resistor tolerance - - +1 %
Common mode input impedance to ground - - 20 - k Q
51 KHz - 102 KHz 20 dB Measured against nominal
Ilggglt "M 1 102 - 2048 KHz - 20 - - dB i(;gﬁﬁe;;joiln;rftlsl-ijrf itrr:ge LXD384
2048 KHz - 3072 KHz 20 dB evaluation board.

LOS delay time - - 30 - us Data recovery mode
LOS reset - 10 - 255 - Data recovery mode
Receive intrinsic jitter, RCLK output* - - 0.035 | 0.0625 u.l. Wide band jitter

; Bipolar mode 1 u.l.
g"f;‘e‘ljve?ay U:ipolar mode 6 u.l. JA Disabled
1. Guaranteed by design and other correlation methods.
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Table 41. Jitter Attenuator Characteristics
Parameter Min Typ Max Unit Test Condition
32bit
- 2.5 - Hz
FIFO
JACF =0 -
64bit 35 H
E1 jitter attenuator 3dB FIFO i ' i z
cornei frequency, host >
32bit
mode ) 25 ) Haz
FIFO
JACF =1
64bit
- 3.5 - Hz
FIFO
32bit 3 Hy ) S ]
FIFO Sinusoidal jitter modulation
JACF =0 -
64bit 3 H
T1 jitter attenuator 3dB FIFO i i z
corneg frequency, host >
32bit
mode 3 6 3 Haz
FIFO
JACF =1
64bit
- 6 - Hz
FIFO
Jitter attenuator 3dB corner El - 3.5 - Hz
frequency, hardware mode?! T1 _ 6 _ Hz
32bit 17 Ul
FIFO ) ) Delay through the Jitter attenuator
Data latency delay - only. Add receive and transmit path
64bit i 33 i ul delay for total throughput delay.
FIFO
32bit
- 24 - ul
Input jitter tolerance before FIFO FIFO
overflow or underflow 64bit
- 56 - ul
FIFO
@ 3 Hz
@40 05
E1 jitter attenuation @ 400 +'fé55 - - dB ITU-T G.736 (Figure 34 on page 74)
Hz '
@ 100 +19.5
KHz
@ 1Hz
@ 20
Hz 0
@1 0 AT&T Pub. 62411 (Figure 34 on
T1 jitter attenuation KHz 33.3 - - dB page 74)
@14 40
KHz 40
@ 70
KHz
Output Jitter in remote loopback® 0.060 0.11 ul ETSI CTR12/13 Output jitter
1. Guaranteed by design and other correlation methods.
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Table 42. Analog Test Port Characteristics

QUAD T1/E1/J1 Transceiver — LXT386

Parameter Sym Min Typ Max Unit Test Condition
3 dB bandwidth At13db - 5 - MHz
Input voltage range Atliv 0 - VCC \%
Output voltage range At2ov 0 - VCC \%
Table 43. Transmit Timing Characteristics
Parameter Sym Min Typ Max Unit Test Condition
E1l MCLK - 2.048 - MHz
Master clock frequency
T1 MCLK - 1.544 - MHz
Master clock tolerance - -100 - 100 ppm
Master clock duty cycle - 40 - 60 %
E1l Tw 219 244 269 ns
Output pulse width
T1 Tw 291 324 356 ns
E1l Tclkel - 2.048 - MHz
Transmit clock frequency
T1 Telktl - 1.544 - MHz
Transmit clock tolerance Telkt -50 - +50 ppm
Transmit clock burst rate Tclkb - - 20 MHz Gapped transmit clock
Transmit clock duty cycle Tdc 10 - 90 % NRZ mode
E1 TPOS/TNEG pulse width (RZ mode) Tmpwel | 236 - 252 ns | RZmode (CTy%I';';): H for
TPOS/TNEG to TCLK setup time Tsut 20 - - ns
TCLK to TPOS/TNEG hold time Tht 20 - - ns
Delay time OE Low to driver High Z Toez - - 1 us
Delay time TCLK Low to driver High Z Ttz 50 60 75 us

Figure 18. Transmit Clock Timing Diagram
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Table 44. Receive Timing Characteristics

INlal.

Parameter Sym Min Typ Max Unit Test Condition
El - - +80 - ppm Relative to
nominal frequency
Clock recovery capture range
T1 — — +180 — ppm MCLK = +100
ppm
Receive clock duty cycle * Rckd 40 50 60 %
El Tpw 447 488 529 ns
Receive clock pulse width *
T1 Tpw 583 648 713 ns
El Tpwl 203 244 285 ns
Receive clock pulse width Low time
T1 Tpwl 259 324 389 ns
El Tpwh 203 244 285 ns
Receive clock pulse width High time
T1 Tpwh 259 324 389 ns
Rise/fall time # Tr 20 - - ns @ CL=15 pF
El Tpwdl 200 244 300 ns
RPOS/RNEG pulse width (MCLK=H) 2
T1 Tpwdl 250 324 400 ns
E1l 200 244 - ns
RPOS/RNEG to RCLK rising setup time Tsur
T1 200 324 - ns
E1l 200 244 - ns
RCLK Rising to RPOS/RNEG hold time Thr
T1 200 324 - ns
Delay time between RPOS/RNEG and RCLK - - - 5 ns MCLK =H 3

2. Clock recovery is disabled in this mode.

4. For all digital outputs.

3. If MCLK = H the receive PLLs are replaced by a simple EXOR circuit.

1. RCLK duty cycle widths will vary depending on extent of received pulse jitter displacement. Maximum and minimum RCLK
duty cycles are for worst case jitter conditions (0.2UI displacement for E1 per ITU G.823).

Figure 19. Receive Clock Timing Diagram
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Table 45. JTAG Timing Characteristics

Parameter Sym Min Typ Max Unit Test Conditions
Cycle time Teyc 200 - - ns
J-TMS/J-TDI to J-TCK rising edge time Tsut 50 - - ns
J-CLK rising to J-TMS/L-TDI hold time Tht 50 - - ns
J-TCLK falling to J-TDO valid Tdod - - 50 ns

Figure 20. JTAG Timing
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Table 46. Intel Mode Read Timing Characteristics

Parameter? Sym Min Typ?t Max Unit Test Conditions
Address setup time to latch Tsalr 10 - - ns
Valid address latch pulse width Tvl 30 - - ns
Latch active to active read setup time Tslr 10 - - ns
Chip select setup time to active read Tscsr 0 - - ns
Chip select hold time from inactive read Thesr 0 - - ns
Address hold time from inactive ALE Thalr 5 ns
Active read to data valid delay time Tprd 10 - 50 ns
Address setup time to RD inactive Thar 1 - - ns
Address hold time from RD inactive Tsar 5 - - ns
Inactive read to data tri-state delay time Tzrd 3 - 35 ns
Valid read signal pulse width Tvrd 60 - - ns
Inactive read to inactive INT delay time Tint - - 10 ns
Active chip select to RDY delay time Tdrdy 0 - 12 ns
Active ready Low time Tvrdy - - 40 ns
Inactive ready to tri-state delay time Trdyz - - 3 ns
1. Typical figures are at 25 C and are for design aid only; not guaranteed and not subject to production testing.
2. C_ = 100pF on D0-D7, all other outputs are loaded with 50pF.
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®
Figure 21. Non-Multiplexed Intel Mode Read Timing
le tSAR >
A4 - AO ADDRESS
le—tHAR
ALE  (pulled High)
N letscsr —» tHCSR 1«

CS

< tVRD >
RD

[¢———tPRD——
tZRD-»|
D7 - DO DATA OUT
le——tINT

INT

tDRDY-»|

le—tDRDY tVRDY- tRDYZ
Tristate Tristate
RDY
62 Datasheet

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5787951/LXT386LE.html

In QUAD T1/E1/J1 Transceiver — LXT386

Figure 22. Multiplexed Intel Read Timing
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Table 47. Intel Mode Write Timing Characteristics

Parameter? Sym Min | Typ! Max Unit Test Conditions
Address setup time to latch Tsalw 10 - - ns
Valid address latch pulse width Tvl 30 - - ns
Latch active to active write setup time Tslw 10 - - ns
Chip select setup time to active write Tscsw 0 - - ns
Chip select hold time from inactive write Thesw 0 - - ns
Address hold time from inactive ALE Thalw 5 ns
Data valid to write active setup time Tsdw 40 - - ns
Data hold time to active write Thdw 30 - - ns
Address setup time to WR inactive Thaw 2 - - ns
Address hold time from WR inactive Tsaw 6 - - ns

1. Typical figures are at 25 C and are for design aid only; not guaranteed and not subject to production testing.

2. C = 100pF on D0O-D7, all other outputs are loaded with 50pF.

3. These times don'’t apply for Reset Register OAh, since RDY line goes low once during the cycle. Please refer to Reset
Operation and Host Mode sections for more information.
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Table 47. Intel Mode Write Timing Characteristics (Continued)

Parameter? Sym Min Typ Max Unit Test Conditions
Valid write signal pulse width Tvwr 60 - - ns
Inactive write to inactive INT delay time Tint - - 10 ns
Chip select to RDY delay time3 Tdrdy 0 - 12 ns
Active ready Low time Tvrdy - - 40 ns
Inactive ready to tri-state delay time® Trdyz - - 3 ns

1. Typical figures are at 25 C and are for design aid only; not guaranteed and not subject to production testing.

2. C = 100pF on DO-D7, all other outputs are loaded with 50pF.

3. These times don't apply for Reset Register 0Ah, since RDY line goes low once during the cycle. Please refer to Reset
Operation and Host Mode sections for more information.

Figure 23. Non-Multiplexed Intel Mode Write Timing
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Figure 24. Multiplexed Intel Mode Write Timing

QUAD T1/E1/J1 Transceiver — LXT386
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Table 48. Motorola Bus Read Timing Characteristics

Parameter? Sym Min | Typ! | Max Unit Test Conditions
Address setup time to address or data strobe Tsar 10 - - ns
Address hold time from address or data strobe Thar 5 - - ns
Valid address strobe pulse width Tvas 95 - - ns
R/W setup time to active data strobe Tsrw 10 - - ns
R/W hold time from inactive data strobe Thrw 0 - - ns
Chip select setup time to active data strobe Tscs 0 - - ns
Chip select hold time from inactive data strobe Thes 0 - - ns
Address strobe active to data strobe active delay Tasds 20 - - ns
Delay time from active data strobe to valid data Tpds 3 - 30 ns
Delay time from inactive data strobe to data High Z Tdz 3 - 30 ns
Valid data strobe pulse width Tvds 60 - - ns
Inactive data strobe to inactive INT delay time Tint - - 10 ns
Data strobe inactive to address strobe inactive delay Tdsas 15 - - ns
DS asserted to ACK asserted delay Tdackp - - 40 ns
DS deasserted to ACK deasserted delay Tdack - - 10 ns
Active ACK to valid data delay Tpack - - 0 ns

1. Typical figures are at 25 C and are for design aid only; not guaranteed and not subject to production testing.
2. C_=100pF on D0-D7, all other outputs are loaded with 50pF.
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Figure 25. Non-Multiplexed Motorola Mode Read Timing
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Figure 26. Multiplexed Motorola Mode Read Timing
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Table 49. Motorola Mode Write Timing Characteristics

Parameter? Sym Min | Typ?! Max Unit Test Conditions
Address setup time to address strobe Tsas 10 - - ns
Address hold time to address strobe Thas 5 - - ns
Valid address strobe pulse width Tvas 95 - - ns
R/W setup time to active data strobe Tsrw 10 - - ns
R/W hold time from inactive data strobe Thrw 0 - - ns
Chip select setup time to active data strobe Tscs 0 - - ns
Chip select hold time from inactive data strobe Thes 0 - - ns
Address strobe active to data strobe active delay Tasds 20 - - ns
Data setup time to DS deassertion Tsdw 40 - - ns
Data hold time from DS deassertion Thdw 30 - - ns
Valid data strobe pulse width Tvds 60 - - ns
Inactive data strobe to inactive INT delay time Tint - - 10 ns

1. Typical figures are at 25 C and are for design aid only; not guaranteed and not subject to production testing.
2. C_=100pF on D0-D7, all other outputs are loaded with 50pF.
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Table 49. Motorola Mode Write Timing Characteristics (Continued)

INlal.

Parameter? Sym Min Typ?! Max Unit Test Conditions
Data strobe inactive to address strobe inactive delay Tdsas 15 - - ns
Active data strobe to ACK output enable time Tdack 0 - 12 ns
DS asserted to ACK asserted delay Tdackp - 40 ns
1. Typical figures are at 25 C and are for design aid only; not guaranteed and not subject to production testing.
2. C = 100pF on DO-D7, all other outputs are loaded with 50pF.
Figure 27. Non-Multiplexed Motorola Mode Write Timing
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Figure 28. Multiplexed Motorola Mode Write Timin
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Table 50. Serial I/0O Timing Characteristics
Parameter Sym Min Typ! Max Unit Test Condition
Rise/fall time any pin Trf - - 100 ns Load 1.6mA, 50 pF
SDI to SCLK setup time Tdc 5 - - ns
SCLK to SDI hold time Tedh 5 - - ns
SCLK Low time Tel 25 - - ns
SCLK High time Tch 25 - - ns
SCLK rise and fall time Tr, Tf - - 50 ns
CS falling edge to SCLK rising edge Tcc 10 - - ns
Last SCLK edge to CS rising edge Tech 10 - - ns
CS inactive time Tewh 50 - - ns
SCLK to SDO valid delay time Tedv - - 5 ns
SCLK falling edge or CS rising edge to i )
SDO High Z Tcdz 10 ns
1. Typical figures are at 25 c® and are for design aid only; not guaranteed and not subject to production testing.
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Figure 29. Serial Input Timing

Figure 30. Serial Output Timing

INlal.
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Table 51. Transformer Specifications®

Primary Leakage Interwinding DCR Dielectric Breakdown
Tx/RxX Turns Ratiol Inductance Inductance Capacitance o Voltgge
m_H HH pF (max.) V
(min.) (max.) (max.) ' (min.)
0.70 pri
TX 1:2 1.2 0.60 60 1500 Vrms
1.20 sec
1.10 pri
RX 1:2 1.2 0.60 60 1500 Vrms
1.10 sec
1. Transformer turns ratio accuracy is & 2%.
1. This parameter is application dependent.LIU side: Line side.
2. Refer to the FAQ or Application Note 118 for recommended magnetics.
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Table 52. G.703 2.048 Mbit/s Pulse Mask Specifications

Cable
Parameter Unit
TWP Coax
Test load impedance 120 75 Q
Nominal peak mark voltage 3.0 2.37 \%
Nominal peak space voltage 0+0.30 0 +£0.237 \%
Nominal pulse width 244 244 ns
Ratio of positive and negative pulse amplitudes at center of pulse 95-105 95-105 %
Ratio of positive and negative pulse amplitudes at nominal half amplitude 95-105 95-105 %
Figure 31. E1, G.703 Mask Templates
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Table 53. T1.102 1.544 Mbit/s Pulse Mask Specifications
Cable
Parameter Unit
TWP
Test load impedance 100
Nominal peak mark voltage 3.0 \%
Nominal peak space voltage 0+0.15 \%
Nominal pulse width 324 ns
Ratio of positive and negative pulse amplitudes 95-105 %
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Figure 32. T1, T1.102 Mask Templates
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Figure 33. LXT386 Jitter Tolerance Performance

QUAD T1/E1/J1 Transceiver — LXT386
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Figure 34. Jitter Transfer Performance
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Figure 35. Output Jitter for CTR12/13 applications
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7.0 Mechanical Specifications

Figure 36. 60 Plastic Ball Grid Array (PBGA) Package Dimensions
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* Extended Temperature Range (—40°C to 85° C)
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Figure 37. 100 Pin Low Quad Flat Packages (LQFP) Dimensions

100 Pin LQFP
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« Extended Temperature Range (-40°C to 85° C)
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All dimensions and tolerances conform to ANSI Y14.5M-1982.
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