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Datasheet

The LXT362is a fully integrated, conbination trarsceive for T1LISDN Primary Rate Inteface
and general T1 long ard short haul applications. It operates over 22 AWG twisted-pair calles
from Oto 6 kft and dffers Line Build Quts and pulse equdizaion settingsfor al T1 Line
Interface Unit (LU) appicatiors.

LXT362 provideshboth a ®rial port for microprocessor cortrol (Host mode)aswell asstand-
alone eration(Hardvare male). The cvice incaporatesadvarced crigtal-les digital jitter
atteruationin either tfe transnit or receivedata pathstartingat 3Hz. B8ZS encodng/decaling
and wipolar orbipdar data IO are €lectalde. Loss of signal moritoring anda varety of
diagngatic loopback malescan als be selected

Applicatio ns

= ISDN Primay Rate Interice (ISDN PR = T1 LAN/WAN bridge/routers

= CSU/NTU interface toT1 Serice = T1 Mux; Channd Banks

= WirelessBase Sétion interface = Digital Loop Carrier - Subscriber Carrier
Systems

Product Features

= Fully integratedranseiverfor Long or = Four Line Build-Outsfor T1longhau
Short-Had T1 interfaces applications from 0 dB to -22.5 dB
—Crystal-lessdigital jitter atteruation = Trarsmit/receie performarce monitors
. i ; ; with Driver Fail Monitor Openand Lossof
Select eithetransnit or receive th Signal ouputs

) rNe?qgrr)éS(tjal orhigh speed exernal clak = Selectalde wnipolar or bipdar data /O ard
B8ZS ercodng/decalin

= Meets or exceed specificationsin ANSI Li . g/_ gi .g in29dB
T1.102. T1.403 an TL408: andAT&T = Lineattenuation indication output in 2.
P 62411 Steps _

= Suppats 100Q (T1 twisted-pair) » QRSSgenerator/detecta for teding or
applications anontlormg ‘e, anl aralog looptack.§

= Selectable eceiver snsitivity —full = -ocal, emote, ad aralog IMPLack, pus
regoresthe receied sgnal gter y in-bard network loopback cale generaton

transnission through acablewith and detectn

atteruation of either 0to 26 dB, or O to = Multiple regster rial interface for
36dB @ 772 kHz microprocesor control

= Five Pulse Equalization Settirgs for T1 = Availabe in28-pin PLCC, 44-pin PQFR,
short-haul applicaions and44-in LQFP pachkges
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Figure 1. LXT362 Block Diag ram
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1.0 Pin Assig nments and Signal Description s
Figure 2. LXT362 Pin Assignments
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1.1 Mode Depend ent Sign als

As shown in Figure 2, the LXT362 hasvarious signal pins that chang function @nd name)
accoding to the €lected male(9 of operation These [dns asociatedsignal name ard gperating
modes are simmaized inTable 1 ard Table 2. LXT362 signals are desribedin Table 3.

Table 1. LXT362 Clock and Data Pins by Mode?

Pin # External Data Modes QRSS Modes
PLCC QFP Bipolar Mode Unipolar Mode Bipolar Mode Unipolar Mode

1 39 MCLK

2 41 TCLK

3 42 TPOS TDATA INSLER

4 43 TNEG INSBPV INSBPV

6 3 RNEG BPV RNEG BPV

7 4 RPOS RDATA RPOS RDATA

8 5 RCLK

13 15 TTIP

16 19 TRING

19 24 RTIP

20 25 RRING

1. Data pins change based on whether external data or internal QRSS mode is active. Clock pins remain the same in both
Hardware and Host modes.

Table 2. LXT362 Control Pins by Mode
Pin # Hardware Modes Host Modes Pin # Hardware Modes Host Modes
Unipolar/ Unipolar/ Unipolar/ Unipolar/
PLCC QFP Bipolar QRSS Bipolar QRSS PLCC QFP Bipolar QRSS Bipolar QRSS

5 2 MODE MODE 25 35 EC3 SDO

9 7 TRSTE TRSTE 17 20 EC4 Low

11 10 JASEL Low 18 21 NLOOP NLOOP
LOS/ LOS/ =

12 13 LOS W LOS ﬁ 26 36 RLOOP CSs

23 31 EC1 INT 27 37 LLOOP SCLK

24 32 EC2 SDI 28 38 TAOS QRSS CLKE

Datasheet 9
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Table 3. LXT362 Signal Descriptions

Pin #

Symbol /ot Descri ption
PLCC | QFP

Master Cl ock. External, independent 1.544 MHz clock signal required to
1 39 MCLK DI generate internal clocks. MCLK must be jitter-free and have an accuracy
better than + 50 ppm with a typical duty cycle of 50%. Upon Loss of Signal
(LOS), RCLK is derived from MCLK.

Transmit Clock. A 1.544 MHz clock is required. The transceiver samples
2 41 TCLK DI TPOS and TNEG on the falling edge of TCLK (or MCLK, if TCLK is not
present).

BIPOLAR MODES:

Transmit — Positive and Negative. TPOS and TNEG are the positive and
negative sides of a bipolar input pair. Data to be transmitted onto the
twisted-pair line is input at these pins. TPOS/TNEG are sampled on the
falling edge of TCLK (or MCLK, if TCLK is not present).

UNIPOLAR MODES:
Transmit Data. TDATA carries unipolar data to be transmitted onto the

3 42 TPOS / TDATA / DI twisted-pair line and is sampled on the falling edge of TCLK.
INSLER Transmit Insert Logic Error. In QRSS mode, a Low-to-High transition on
4 43 TNEG / INSBPV DI INSLER inserts a logic error into the transmitted QRSS data pattern. The

inserted error follows the data flow of the active loopback mode. The
LXT362 samples this pin on the falling edge of TCLK (or MCLK, if TCLK is
not present).

Transmit Insert Bi polar Violation. INSBPV is sampled on the falling edge
of TCLK (or MCLK, if TCLK is not present) to control Bipolar Violation
(BPV) insertions in the transmit data stream. A Low-to-High transition is
required to insert each BPV. In QRSS mode, the BPV is inserted into the
transmitted QRSS pattern.

Mode Select. Connect Low to select Hardware mode. Connect High to
5 2 MODE DI select Host mode. See Table 5 on page 19 for a complete list of operating
modes.

BIPOLAR MODES:

Receive — Negative and Positive. RPOS and RNEG are the positive and
negative sides of a bipolar output pair. Data recovered from the line
interface is output on these pins. A signal on RNEG corresponds to receipt
of a negative pulse on RTIP/RRING. A signal on RPOS corresponds to
receipt of a positive pulse on RTIP/RRING. RNEG/RPOS are Non-Return-
to-Zero (NRZ). In Hardware mo de, RPOS/RNEG are stable and valid on
the rising edge of RCLK. In Host mode, the CLKE pin selects the RCLK
6 3 RNEG / BPV DO | clock edge when RPOS /RNEG are stable and valid as described in Table

7 4 RPOS / RDATA po |#o©npagel1s.
UNIPOLAR MODES:

Receive Bipolar Violation. BPV goes High to indicate detection of a
bipolar violation from the line. This is an NRZ output and is valid on the
rising edge of RCLK.

Receive Data. RDATA is the unipolar NRZ output of data recovered from
the line interface. In Hardware m ode, RDATA is stable and valid on the
rising edge of RCLK. In Host mode, the CLKE pin selects the RCLK clock
edge when RDATA is stable and valid as described in Table 4 on page 18.

Receive Re covered Clock. The clock recovered from the line input signal
is output on this pin. Under LOS conditions, there is a smooth transition
from the RCLK signal (derived from the recovered data) to the MCLK
signal, which appears at the RCLK pin.

8 5 RCLK DO

1. DI = Digital Input; DO = Digital Output; DI/O = Digital Input/Output; Al = Analog Input; AO = Analog Output.
2. Midrange is a voltage level such that 2.3 V < Midrange < 2.7 V. Midrange may also be established by letting the pin float.
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LXT362 Signal Descriptions (Continue d)

Pin #

PLCC

QFP

Symbol

/ot

Descri ption

TRSTE

DI

Tristate.
HARDWARE MODES:

Connect TRSTE High to force all output pins to the high impedance state.
TRSTE, in conjunction with the MODE pin, selects the operating modes
listed in Table 5 on page 19.

HOST MODES:

Connect TRSTE High to force all output pins to the high-impedance state.
Connect this pin Low for normal operation.

11

10

JASEL

DI

HARDWARE MODES:
Jitter Att enuation Select. Selects jitter attenuation location:

Setting JASEL High activates the jitter attenuator in the receive path.
Setting JASEL Low activates the jitter attenuator in the transmit path.
Setting JASEL to Midrange? disables jitter attenuation.

HOST MODES:
Connect Low in Host mode.

12

13

LOS / QPD

DO

Loss of Signal Indicator. LOS goes High upon receipt of 175 consecutive
spaces and returns Low when the received signal reaches a mark density
of 12.5% (determined by receipt of 16 marks within a sliding window of 128
bits with fewer than 100 consecutive zeros). Note that the transceiver
outputs received marks on RPOS and RNEG even when LOS is High.

QRSS Pattern Detect. In QRSS mode, QPD stays High until the
transceiver detects a QRSS pattern. When a QRSS pattern is detected,
the pin goes Low. Any bit errors cause QPD to go High for half a clock
cycle. This output can be used to trigger an external error counter. Note
that a LOS condition will cause QPD to remain High. See Figure 11.

13
16

15
19

TTIP
TRING

AO

Transmit Tip and Ring. Differential driver output pair designed to drive a
50 - 200 Q load. The transformer and line matching resistors should be
selected to give the desired pulse height and return loss performance. See
“Application Information” on page 34.

14

16

TGND

Ground return for the transmit driver power supply TVCC.

15

18

TVCC

+5 VDC Power Supply for the transmit drivers. TVCC must not vary from
VCC by more than + 0.3 V.

17

20

EC4

DI

HARDWARE MODES:

Equalization Control 4. Used along with EC3, EC2 and EC1 pins to
specify pulse equalization, line build out and equalizer gain limit settings.
See Table 10 on page 30 for details.

HOST MODES:
Connect Low in Host mode.

18

21

NLOOP

DO

Network Loopb ack Ac tive. Goes High to indicate that Network loopback
(NLOOP) is active. NLOOP is activated by the reception of a 00001 pattern
for five seconds. NLOOP is reset by reception of a 001 pattern for five
seconds, or by activation of Remote loopback (RLOOP).

19
20

24
25

RTIP
RRING

Al

Receive Tip and Ring. The Alternate Mark Inversion (AMI) signal received
from the line is applied at these pins. A 1:1 transformer is required. Data
and clock recovered from RTIP/RRING are output on the RPOS/RNEG (or
RDATA in Unipolar mode), and RCLK pins.

21

27

VCC

+5 VDC Power Supply for all circuits except the transmit drivers. Transmit
drivers are supplied by TVCC.

1. DI = Digital Input; DO = Digital Output; DI/O = Digital Input/Output; Al = Analog Input; AO = Analog Output.
2. Midrange is a voltage level such that 2.3 V < Midrange < 2.7 V. Midrange may also be established by letting the pin float.
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Table 3.

LXT362 Signal Descriptions (Continue d)

Pin #

PLCC

QFP

Symbol

110t

Descri ption

22

29

GND

Ground return for power supply VCC.

23
24
25

31
32
35

EC1/INT
EC2/ SDI
EC3/SDO

DI
DI
DI/O

HARDWARE MODES:

Equalization Cont rol 1-3. EC1, EC2, and EC3 (along with the EC4 pin)
specify the pulse equalization, line build out and equalizer gain limit
settings. See Table 10 on page 30 for details.

HOST MODES:

Interrupt. INT goes Low to flag the host when LOS, AlS, NLOOP, QRSS,
DFMS or DFMO bits changes state, or when an elastic store overflow or
underflow occurs. To identify the specific interrupt, read the Performance
Status Register (PSR). To clear or mask an interrupt, write a one to the
appropriate bit in the Interrupt Clear Register (ICR). To re-enable the
interrupt, write a zero. INT is an open drain out put that must be
connected to VCC through a pull-up resistor.

Serial Data Input. SDI inputs the 16-bit serial address/command and data
word. SDI is sampled on the rising edge of SCLK. Timing is shown in
Figure 17 on page 43.

Serial Data Output. SDO outputs the 8-bit serial data read from the
selected LXT362 register. When the CLKE pin is High, SDO is valid on the
rising edge of SCLK. When CLKE is Low, SDO is valid on the falling edge
of SCLK. SDO goes to a high-impedance state when the serial port is
being written to or when CS is High. Timing is shown in Figure 18 on
page 43.

26

36

RLOOP /CS

DI

HARDWARE MODES:

Remote Loopb ack. When held High, the clock and data inputs from the
framer (TPOS/TNEG or TDATA) are ignored and the data received from
the twisted-pair line is transmitted back onto the line at the RCLK
frequency. Connect to Midrange? to enable In-band Network loopback
detection (NLOOP).

HOST MODES:

Chip Select. CSis used to access the serial interface. For each read or
write operation, CS must transition from High to Low, and remain Low.

1. DI = Digital Input; DO = Digital Output; DI/O = Digital Input/Output; Al = Analog Input; AO = Analog Output.
2. Midrange is a voltage level such that 2.3 V < Midrange < 2.7 V. Midrange may also be established by letting the pin float.
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Table 3. LXT362 Signal Descriptions (Continue d)

Pin #
Symbol 110t Descti ption
PLCC QFP
HARDWARE MODES:
Local Loopb ack. When held High, the data on TPOS and TNEG loops
back digitally to the RPOS and RNEG outputs (through the JA if enabled).
Connecting this pin to Midrange? enables Analog loopback (TTIP and
27 37 LLOOP / SCLK DI | TRING are looped back to RTIP and RRING).
HOST MODES:
Serial Clock. SCLK synchronizes serial port read/write operations. The
clock frequency can be any rate up to 2.048 MHz.
HARDWARE MODES:
Transmit All Ones. When held High, the transmit data inputs are ignored
and the LXT362 transmits a stream of 1's at the TCLK frequency. If TCLK
is not supplied, MCLK becomes the transmit clock reference. Note that
TAOS is inhibited during Remote loopback.
QRSS. In QRSS mode, setting this pin to Midrange?, enables QRSS
pattern generation and detection. The transceiver transmits the QRSS
28 38 TAO%/LS";SS/ DI pattern at the TCLK rate (or MCLK, if TCLK is not present).
HOST MODES:
Clock Ed ge Select. When CLKE is High, RPOS/RNEG or RDATA are
valid on the falling edge of RCLK, and SDO is valid on the rising edge of
SCLK.
When CLKE is Low, RPOS/RNEG or RDATA are valid on the rising edge of
RCLK, and SDO is valid on the falling edge of SCLK. The operation of
CLKE is summarized in Table 4 on page 18.
1,6,8,
9, 11,
12, 14,
17, 22,
10 23 26, n/c - Not Connected
28, 30,
33, 34,
40, 44
1. DI = Digital Input; DO = Digital Output; DI/O = Digital Input/Output; Al = Analog Input; AO = Analog Output.
2. Midrange is a voltage level such that 2.3 V < Midrange < 2.7 V. Midrange may also be established by letting the pin float.
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2.0

Functio nal D escripti on

2.1

2.1.1

2.2

221

14

The LXT362is a fully integrated, P® transeiver br long- or short-haul, 1.544 Mbps (T1)
applications allowing full-dupex trarsmisson of digital data over existing twisted-pair
installations It interfaceswith two twigedpair lines (onepair eackor transnit andreceive
through standard pulse trangormersard appopriate resstors.

The figue on the font pag of this data sheet $ilowsa black diagiam of the LXT3&. The asigner
can conifgure the deice fa either Host or Hardwae control. InHog mode control isvia the grial
microprocesor port. In Hardvare male, irdividual pin sttingsallow gand-alone geration

The trarsceiver provides a high-precisia, crystal-lessjitter atenuatar. The user may placeit in the
transnit or receive pth, or bypas it completely

The LXT362 meetsor exceedd=CC, ANSI T1 ard AT&T specificationsfor CSU ard DSX-1
applications.

Initialization

During power wp, the trarsceiver renmeins static util the power suppy reackesapproximately 3 V.
Upon crossing this threshdld, the devcebeginsa 2 ms reset cycle to calibrate th Phas Lock
Loops (PLL). The tangeiver uss areference cbck to calibrate thd’LLs: the rangnitterreference
is TCLK, andthe eceiver efererce clockis MCLK. MCLK is mardatoryfor chip opeation ard
mug be anindepgendent freerunning jitter free eferenceclock.

Reset Operation

A reset operation initializes the datus ard stat mactines br the LOS, AlS, NLOOR ard QRSS
blocks. In Hardvare male, holding pins RLOOR LLOOP am TAOS High for atleag one clack
cycle rests the devce In Hos mode,writing al to the bit C(R2.RESET conmands areset which
cleas all registers to 0. Allow 32 ms for the device tosettle atter removing all resetconditions.

Transmitter

Transmit Digital Da ta Interface

Inpu datafor transmission onto the line isclocked serially into the device atthe TCLK rate. TROS
and TNEG are the Ipolardata inpits. In Unipolar mocke, the TDATA pin acceptsunipolar data.

Inpu data may pass througheither the Jtter Attenuatar or B8ZS the ercoder or both. In Host
mode, setting CR1.ENCENB= 1erallesB8ZS ertoding. In Hardware mode, connecting the
MODE pin toMidrange selectszerosuppression codng. With zeio suppression enaled, the ECL
throughEC4 inputs determine the caling scheme aslisted in Table 10 on page0.

TCLK supplies input synchronization. Seethe Figure 15 onpage 41 for the transmit timing
regurementsor TCLK andthe Mager Clock (MCLK).
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2.2.2 Transmi t Monitoring

In Hog mode,the Perfomarce Satus Register flagsopen circuits in bit PSR.DFMO. A transtion
on DFMO will provide aninterrupt, and its trarsition sets kit TSRDFMO = 1 Writing a 1in bit
ICR.CDFMO cleas theinterrupt; leaving a 1in the kit masks thatintemrupt.

2.2.3 Transmit Drivers

Thetrangeiver trarsmits data as 3% line cale asshownin Figure 3 To reduce paver
consumption, the line diveris active only during trarsmission of marks, ard is disabled during
trangmission of spaces Biagng of thetrangnit DC level ison-chip.

Figure 3. 50% Duty Cycle Coding

«—Bit Cell—»

2.2.4 Transmi t Idle Mode

Trarsmit Idle mode allows multiple transceivers to be conneciedto asinge line for reduncart
appicatiors. When TQK is not present, Trarsmit Idle made lecomesactive, ad TTIP and
TRING charge © thehigh impedarce state. Remote bophback, Dual bopback, TAOS, or detection
of Network LoopUp cale in the receivealirectionwill temporaiily disable the igh impedare
state.

2.2.5 Transmit Pulse Shape

As shown in Table 100n page30, Equalizer Control inputs (EC1 throughEC4) detemine the
transmitted pulse shape. In Host mode, EC1through4 are estalished by bits Othrough3 o
Control Register#1 ((R1), regecively. In Hardware male, pns ECL, EC2, EG, ard EC4specify
puse $ape.

Shapedulsesmeeting the varigs T1, DS1,andDSX-1 specificatiors are applied to the AMine
driver for trarsmission onto the line at TTIP ard TRING. The transeiverproducesDSX-1 pulses
for short-haul T1 appi caions(setings from 0 dB to +6.0dB of cabk), DS1 pulses br long-haul
T1 applications (settings from 0 dB to -22.5 dB). Refer to Figure 14 on page 40 for pulse mask
specifications
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2.3

2.3.1

2.3.2

2.3.3

2.3.4

2.4
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Receiver

A 1:1 trarsformerprovidestheinterface tathe twigedpairline (RTIPRING). Recowered dita is
outpu at RPROSRNEG (RDATA in Unipdar mode), ard therecowered dock is output at RCLK.
Refer to Table 27 onpage 41 for receiwer timing specifications.

Receive Equalizer

The receve equlizerprocesses the sgnal leceived aRTIP ard RRING. The eq@lizergainis up
36 dB. As stown in Table 10, Equalizer Control inputs (EC1 throughEC4) detemmine the
maximum gain applied to the eqializer. In Host node, EC1through4 are estabshed by bits O
through 3 of Cantrol Register #1 CR1), repecively. In Hardware male, pnsECL, EC2, EG, and
EC4 specify equalizer gain setting. With EC1 Low, upto 36 dB of gain may be aplied. WhenEC1
isHigh, 26 dB is the gain limit to provide anincreasechoise nargin in shorter loop operations.

Receive Data Recovery

The trarsceiver filters the eauaized signal ard appliesit to the peakdetecta ard data slices. The
peak dtector amples theinputsanddeteminesthe maxmum \alue d the eceived ggnal. The
data sicers are st at % of the ppak vale to esure odimum dgnal-to-noise performarce.

After piocesing throughthe dita dicers the receivedignal gaesto the dita andtiming recovely
section thento the BBZS decoder(if selected)and tothe receie montor. The data andiming
recovery circuits provide input jitter tolerance sgnificartly better thanrequiredby AT& T

Pub 62411 Seée' Test Specification’ on page 38 for details.

Receive Digital Data Interface

Recowreddata isroutedto the Loss of Sigral (LOS) Moritor. In Hog mode it alo goesthrough

the Alam Indication Signal (AIS, Blue Alarm) Monitor. The jitter atteruatar (JA) may be erabed
or dsabledin thereceive dta pathor the transnit path.Receiwed data en beroutedto the B8ZS

decodr or bypased Finally, the devce maysend the dgital data tahe franer aseither unipolar

or hipolar data

Receiver Monitor Mode

The recéve equalizercan ke used inMonitor mode apfications. Monitor made applications
require 20dB to 30 B regstive ateruation ofthe $gnal, plusa small amouwnt of cableattenation
(less than6 dB). In Host mode, setting bit CR3.EQZMON = 1configuresthe device tooperate in
Monitor mode. Note that tle LXT362 must be in long-hau recever mode (set kits

CRL.EC41 = 0xx0, 1001, or 1010 to erable Monitor mode. Note that tle Monitor mode featre is
not awailable in Hardvare male.

Jitter Attenuati on

A Jitter Attenuation Loop (JAL) with anElastic Stre ([ES) providesthe jitter atteruation function.
The AL requires no specialcircuitry, such asan extenal quartz crstal or high-frequermy clock
(higher thanthe linerate). Ratter, its timing reference is MCLK.
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In Hardwaremode, the ES is a 3 x 2-bit register. Settirg the JASEL fn High places tke JA
circuitry in thereceive data path; setting JASEL Low placesthe JA in the trarsmit data peth;
setting it to Midrange disablesthe JA.

In Host mode, bit CR1.JASELOerales a disablesthe JA circuit while bit CR1.JASEL1controls
the A circut placemenhasspecifiedin Table 9 on pag80. The EScan beeithera 32x 2-bit or 64
X 2-bit register depemling onthe valie ofbit CR3.E%4 (seeTable 12).

Thedevice claks data intathe ES uimg either TALK or RCLK dependingonwhetherthe A
circuitry is in the transmit or recéve data path, respedively. Data is shiftedout of the dastic sore
using the dgjittered clock from the JAL. Whenthe FIFO is within two bits of overflowing or
underflowing, the ES adjuss the ouput clack by Yg of a bit geriod. The ES producesan aerage
delay of 16 hitsin the data path. An average delay of 32 bits occurs whenthe 64-bit ES qotion
selected(Host mode only). In the ewert of a LOScondition, with the Jtter Attenuatar in the receie
path, RCLK will bederived from MCLK.

Trarsition Statis Registerbits TSRESOVRamd TSRESUNF indicate arelagic store overflow or
underflow, regectively. Note that thes are* sticky bits”, that is, once %t to 1, they remain set until
the lostreads the register. An ES wverflow or underflow condition will generate a naskale
interupt.

2.5 Hardw are Mod e

TheLXT362 operatesn Hardwae mode whenthe MODE pinis set to Low or Midrange. In
Hardwae mock individual pins are ugd toacces ard cantrol the transeiver In Hardvare male,
RPOSRNEG a RDATA are \dlid on the 1ising edge of RCLK.

Note that sane functions, sich asinterrupt (INT), clock edge dection (A_LKE), andvarious
diagrostic modes, are povided ory in Host mode.

2.6 Host Mode

TheLXT362 operatesn Hog mode whenthe MODE pinis set High. In Host mode a
microprocessor contrds the LXT362 andread its status via the srial pot which providesacces
to the LXT362's internal registers.

The hat microprocessor cancompetely canfigure the deice,aswell asget afull diagnostic/status
report, viathe rial pott. However, in Unipolar node, bipdar violation (BPV) insetionsandlogic
erra insertionsarecontrdl ed by the BPV and INSLER pins, regectively Similarly, the recaoered
clock, data, ad BPV detection are available nly at autput pins All other mode ttingsand
diagrostic informationare available ia the srial part. SeeRegster Definitions” on page 29 for
details.

Figure 4 showsthe ®rial port data structure.The regstersareaccesible thiough a B-bit word
commpsd d an8-bit Command/Addess byte (its R'W andA1-A7) ard a sibsequent 8bit data
byte (bits DO-7). The RW bit commandsa ead @ a write geration i.e.,the directionof the
following byte. Bits A1 throughA6, of the canmand/addressbyte, point to a sgecific register. Note
that theLX T362 addess decoderignareshits AO andA7. Refer to Table 28 onpage 42 for timing
specifications

Host node als allows control of data autput timing. The CLKE pin detemines wlenSDO is
valid, relative to the Serial Clock (SCLK) asshown in Table 4.
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2.6.1 Interrupt Handling

In Host mode, the LXT362 provides alatched interrupt output pin (INT). When enaked, achang
in ary of the Peformance Status Regster bits will generate aninterupt. An interrupt canalsobe
geneated when the elai store oveflows (TSRESOVR or underflows (TSRESUNF). When an
interrupt occus, the INT output pinis pulled Low. Note that the autput stageof the TNT pin has
internal pll-down only. Therebre,each @vice that faresthe INT line requires an external
pull-up resistor.

The interupt iscleaed when tkinterrupt condtion no longerexists andthe ho$ procesor writes
a 1 tothe repectiveinterrug causng bit(s) in the Interupt Aear Rgister (ICR). Leavirg a 1in
ary of the ICR hits masks that interrupt. To re-enable aninterrupt bit, writea Q

Table 4. CLKE Pin Settings?

CLKE Pin Output Valid Cloc k Edge
RPOS
RNEG Rising RCLK
Low
RDATA
SDO Falling SCLK
RPOS
RNEG Falling RCLK
High
RDATA
SDO Rising SCLK
1. The clock edge selection feature is not available in Hardware
mode.
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Figure 4. Serial Port Data Structure

[
SCLK
Address / Command Byte Input (Write) Data Byte
A A
( M )
A7

SDI RIW Al A2 A3 A4 A5 A6 (don’t DO D1 D2 D3 D4 D5 D6 D7
care)

SDO High Impedance DO D1 D2 D3 D4 D5 D6 D7

Y

R/W = 1: Read operation Output (Read) Data Byte

R/W = 0: Write operation (SDO remains high impedance)

Table 5. Control and Operational Mode Selection

Inputto Pint Mode of Operation
Mode TRSTE | Hardware Host? Unipolar Bipo lar En’?:lelec Encodlz?/%secoder A_Ill_rgtgfeudts
Low Low On Off Off On off® Off No
Low High On Off off On off® off Yes
Low Open On Off On Off On Off No
High Low Off On X X X X No
High High Off On X X X X Yes
High Open Off On X X X X No
Open Low On Off On Off Off On No
Open High On Off On Off Off On Yes
Open Open On Off On Off Off On No

1. Open is either a midrange voltage or the pin is floating.
2. In Host mode, the contents of register CR1 determine the operation mode.
3. Encoding is done externally.
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INlal.

2.7 Diagno stic Mod e Operation
The LXT362 offers multiple dagnostic modes as Istedin Table 6. Note that various diagnastic
modesare aly available in Hog mode. h Hardvare mock, the diagodic modesare slected bya
combination of pin settings. In Host mode, the dagnostic modes are slectedby writing
appropriate hits in the Diaghostic Control Register (DCR). The following paragraphs provide
details d the dagnostic modes.
Table 6. Diagnostic Mode Availabil ity
1
Diagnostic Mode Avatlabiliy TA%sstk'\;lS?eez
Hardware Host
Loopb ack Mo des
Local Loopback (LLOOP) Yes Yes No
Analog Loopback (ALOOP) Yes Yes No
Remote Loopback (RLOOP) Yes Yes No
In-band Network Loopback (NLOOP) Yes Yes Yes
Dual Loopback (DLOOP) Yes Yes No
Internal Data Pattern Generation and Detecti on
Transmit All Ones (TAOS) Yes Yes No
Quasi-Random Signal Source (QRSS) Yes Yes Yes
In-band Loop up/down Code Generator No Yes No
Error Insertion and Detection
Bipolar Violation Insertion (INSBPV) Yes Yes No
Logic Error Insertion (INSLER) Yes Yes No
Bipolar Violation Detection (BPV) Yes Yes No
Logic Error Detection, QRSS (QPD) Yes Yes No
Alarm C ondition Monitoring
Receive Loss of Signal (LOS) Monitoring Yes Yes Yes
Receive Alarm Indication Signal (AIS) Monitoring No Yes Yes
Transmit Driver Failure Monitoring—Open (DFMO) No Yes Yes
Elastic Store Overflow and Underflow Monitoring No Yes Yes
Other Diagnostic Reports
Receive Line Attenuation Indicator (LATN) No Yes No
Built-In Self Test (BIST) No Yes Yes

1. In Hardware mode, a combination of pin settings selects the Diagnostics Modes. In Host mode, writing appropriate bits in the
Control Registers selects the Diagnostic Modes.
2. Host mode allows interrupt masking by writing a “1” to the corresponding bit in the Interrupt Clear Register.
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2.7.1 Loopback Modes

2.7.1.1 Local Loop back (LLOOP)

SeeFigure 5ard Figure 6. LLOOPInhibits the receivecircuits. The trasmit clock anddata input
(TCLK and TPOSITNEG a TDATA) loop backthroughthe jitter atteruator (if eralded) ard
appear at LK and RPOS/RNEG orRDATA. Notethat duing LLOOP, the ASEL input is

2

S

strictly an emble/disibe contol, i.e. it doesnot afectthe placemetnof the JA. If the JA is enalbed,

it is active in the loophack circuit. If the JA is bypassed it is nat active in the loopback circuit.

Thetrangnitter circuitsare unaffected ly LLOOP ard the LXT362 contiruesto trarsmit the
TPOSTNEG a TDATA inputs (or astreamof 1'sif TAOS isaserted). When wsedin this mode
the trarsceiver canfunction as a statralone jitter atteruatar.

In Hardware mode, Local lcopback (LLOOP)is seleatd by setting LLOOP High; in Host mode,
by setting bit CR2.ELLOOP =1.

Figure 5. TAOS with LLOOP

)

Transmit All Ones + Local Loopback with JA in Receive Path

TAOS — >
» & Timing & [,
_I'_I'gé}é > ﬁ(S) | Control _»TTIP
nee —PE2 TRING
— {L * If Enabled
[1e
RCLK « 0l | H Timing < RTIP
RPOS «—X9 [¢ JA" | H
RNEG 4 mg > /_Recovery < RRING

Transmit All Ones + Local Loopback with JA in Transmit Path

TAOS — >
TCLK > w@ | | | Timing & —» TTIP
TPOS »| 20 Ja* | Control

TNEG @ % ] ) —» TRING

* If Enabled

J
Ne—]

RNEG < §§;—L #Recovery < RRING
=]
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Figure 6. Local Loopba ck

INlal.

Local Loopback with JA in Receive Path
>, & Timing & N
TCLK < ﬁ% — Control TTIP
TPOS <E \ N
TNEG g B TRING
— L * If Enabled
RCLK 4——| ¢  le A Timin <«— RTIP
RPOS « NG le] JA* /—Recové’ry
RNEG < @ § [ H < RRING
Local Loopback with JA in Transmit Path
TCLK » % | L pd Timing & HTTIP
TPOS » & 9]— jar ¥ Control
e <t ) > TRING
— J * I Enabled
RCLK & . <
RCLK ad - //: Timing < RTIP
RNEG o9 /—Recovery <1 RRING
=)
2.7.1.2 Analog Loopback (ALOOP)

SeeFigure 7. Analogloopback(ALOOP) exercigs the maxmum number of functional bocks
ALOOP meration disconrects the RTIP/RRING inputs from the line ard routes the transmit
outputs backinto the receive inputs. This teds the ercoders/decders, jitter attematar, trarsmitter,
receiverand timirg recovery sedions

In Hardvare male, ALOOP tecanes actie whenthe LLOOP pin is floating (i.e. Midrange). In
Host mode, setting bit CR2.EALOOP = 1commands ALOOP. Note thet ALOOP werrides all

other lbopbackmodes
Figure 7. Analog Loop back

Analog Loopback with JA in Receive Path
&] Timing &
TCLK <IH Bl Conteol —> TTIP
TPOS <tE B ~ontro L 5
TNEG »|o = > TRING
— * If Enabled
RCLK 4——{ & [e] H imi < /— RTIP
RPoS <88 14 oar H ol D4
RNEG o8 [ 2 Y < /— RRING
Analog Loopback with JA in Transmit Path
g rpwsfh il
o * ontrol
TNEG —|p|®¢ A TRING
— * |f Enabled
REGS <o dle Timing AR
RNEG <«——|% Sl Recovery| - /—RRING
[=]
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2.7.1.3 Remote Loopback (RLOOP)

SeeFigure 8. WhenRLOOP is active,thedeviceignores the trasmit data ad clockinputs (TCLK
andTPOS/'TNEG orTDATA), and bypasesthein-line ercodes/decodess. The RPOS/RNEG or
RDATA outputs loop backthroughthe transmit circuits to TTIP ard TRING at the RALK
frequeng. TheRLOOP commanddoesnot affectthe receier circuts which cortinueto ouputthe
RCLK and RPOSRNEG orRDATA signalsreceivedfrom the twiged-pair line.

In Hostmode, command RLOOP ly writing a1 to bit CR2.ERLOOPR In Hardvaremode, RLOOP
is commandedby settirg the RLOOP pn High.

2.7.1.4 Networ k Loopb ack (NLOOP)

NLOOP canbeinitiatedonly whenthe Netwak loopbackdetect function is erabed. With NLOOP
detectionenabled,the receivetooksfor the NLOOPdata patterng0000L = enalbe, 001= disable)
in theinpu data steam The LXT362 responds to both framed and unframed NLOOP pattems.

When thereceiverdetectshe NLOOPerable dtapattern epeatedor a minimum of five secords,
loopbackis activated Once actiated, operationis identicalto Remote logpback(RLOOP).

In Host node, settirg bit CR2.ENLOOP =1 enalbes NLOOP dtection. In Hardware mode, setting
the RLOOPpin to Midrange enalbes NLOOP detection.

NLOOP s disabled upa recepion of the 001 pattem for five second, or by activatirg RLOOP or
ALOOR , or by disabling NLOOP dttection. Note that tle LXT362 erters Dual loopkack mode
(DLOOP) whenbothNLOOP ard LLOORP functionsare slected.

Figur e 8. Remote Loopback

Remote Loopback with JA in Receive Path
?2
oL —1Rls §—/ g s PSS
TNEG g =l Control PTRING
— fEnabIed
gggé < 9% Timing RTIP
RNEG B8l ReCOVGrY «—RRING
=
Remote Loopback with JA in Transmit Path
TCLK &
TPOS —IBI8 g:/" A i Timing & >TTIP
TNEG —3 87 A Control > TRING
:u ?t&* If Enabled
RNEG <3 5[« Recovery <——RRING
=)
2.7.15 Dual Loopback (DLOOP)

SeeFigure 9. In Hardware mode, DLOOP is selectely setting both the RLOOPand LLOOP fns
High. In Host mode set lits CR2.ERLOOP= 1 ard CR2.ELLOOP= 1. In DLOOP male, the
transmit clock ard data inputs (TCLK arnd TPOS/TNEG @ TDATA) loop backthroughthe Jiter
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Attenuator (inless disabled) to RCLK and RPOSRNEG or RDATA. The data and clodlecoveed
from the twiged-pair line loopbackthroughthe transmit circuits to TTIP ard TRING without jitter
atteruation.

Figure 9. Dual Loopba ck

TCLK iy & Timing & —» TTIP
iﬁgg % § £Ap| Control —» TRING
4
— * If Enabled
@
AP i A Timing 4—RTIP
RNEG4® g Recovery «— RRING
2.7.2 Internal Pattern Generation and Detection
2.7.2.1 Transmit All Ones (TAOS)

SeeFigure 10. When TAOS isadive, the trasceiver ignoresthe TPOS andTNEG inputs and
trangmits a ontinuousstream @ 1's at tle TCLK frequency. When TCLK isnat swpplied, TAOS
timing is derived from MCLK. This canbe sedasthe Alarm hdicationSignal (AlS-also caled
the Blue Alarm).

Both TAOS andLLOOP can perate anultan@udy asshownin Figure 5 however, RLOOP
inhibits TAOS. WhenbothTAOS andLLOOP are active]CLK and TPOSINEG loopbackto
RCLK and RPCS/RNEG throughthe jitter atteruator if erabed), ard the all mes @ttemis also
routedto TTIP/TRING.

In Host mode, TAOS isactivatedwhen bit CR2.ETAOS = 1 In Hardware mode, setting the TAOS
pin High acivatesTAOS.

Figur e 10. TAOS Data Path

TAOS —————P]

- Timing & P TTIP
TCLK Control .> TRING
* If Enabled

TPOS

[ 1]
ENCODER

TNEG

RCLK ol ld Timing :ﬂ:— RTIP

RPOS 3 |

RNEG 4- Recovery RRING
2.7.2.2 Quasi-Random Signal Source (QRSS)

SeeFigure 11. The QuasRandom Signal Souce (QRSS) isa 2°-1 pseudo-random hit sequence
(PRBS)with no nore than 4 conseautive zera.

Both Hardvareand Host Modes allow QRSS male. The QRSSpatternis normally lockedto
TCLK, however if there isno TCLK, MCLK is the clocksource. Bellcore Pub62411 definesthe
T1 QRSS tarsmit format.
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With QRSStransmission erabled, it is posshble to inset a lagic error into the trarsmit data dream
by catsing aLow-to-High trarsition onthe INSLER gn. However, if no logic or bit errors are tobe
insetedinto the QRSS pattem, INSLER rrust remain Low. Logic Eror insertion waits until the
next bit if the current bit is “jammed. Whenthereare mee thanl4 corsecutive 0s the aitput is
jammedtoa 1l

A Low-to-High trarsition on the INSBPV pin will insert a ipolar violation in the QRSS ttem.
Note that tle BPV insetion occurs regardless of whether the device isin Bipodar or Unipolar
operatng mode.

In Hardwaremode,comecting tke TAOS pin to Midrange enableQRSS tranmission. In Hog
mode, sdting bits CR2.EPATO = 0 and CR2.EPAT1=1 enables QRSS

Figure 11. QRSS Mode
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(CLKE = 1)
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Sekecting QRSSmock also enalles QRSS Pattern Detean (QFD) in the receie path. The QRS
patternis synchronized wten thee are éwer thanfour errors in 128 bits. After acheving
synchronizationthe avice diivesthe QPDpin Low. In the QRSSmade, ary subsecuentbit error in
the QRSSpaterncaugs QPD to goHigh for half an RCLK clock cycle. Note that irHogs mock,
the precise relationship betweenQPD ard RCLK depend onthe OLKE pin. When Q_KE is Low,
QPD goes Hidgh while RCLK is High; whenCLKE is High, QPD goesHigh while RCLK is Low.
The edge of QP canserve asa trigger for anexternal kit-error conter. A LOS candition or a lass
of QRSSsynchronization will cawse QPDto go High cortinuowsly. In this ca®, andwith either
Unipdar mock or the emodes/decalerserabled,the BPV pin indicatesBPVs, CODEVsor
ZEROVs.

B8ZS
ENCODERS

’"

RCLK
RPOS

B8ZS
DECODERS

Hog mock can gnerate arnntermupt toindicate that QRSdetecton hasoccurred, a that
synchronization is lost. This interrupt is enabbed whenbit ICR.CQRSS= 0. If the QPDsignal is
usedto trigger a [t error counter, the interrupt could be usedto Start or reset the error counter.

The PR.QRSShit providesan irdicationof QRSS pattem synctronization. Ths bit goesto 0
whenthe QRSS patterns not detected(i.e., when trere aranorethan fourerrasin 128 hits). The
TQRSS ht in the Transition Status Registerindicates tht QRSS satus has changed since the last
QRSS Interupt Aear conmand
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2.7.2.3 In-Band Network Loop Up or Down Code Generat or

In-band Network Loop Up or Loop Down cade trarsmissionis availabe in Host mode only. The
Loop Up cale is00001; Loop Downcodeis 001. A Loop Up cale trarsmisson occurswhenbits
CR2.EFATO =1 andCR2.EPAT1 =0. A LoopDown code trasmission occus whenCR2.EFRATO =
1 andCR2.EPAT1=1.

With this mode is active, lagic errors ard bipdar violations canbe insetedinto the trarsmit data
stream Inseting a logic error requires a Laov-to-High trarsition of the INSLER pin. If no logic or
bit errors are tobe inserted, INSLER must remain Low. A Low-to-High transition on the INSBPV
pin will inset a kipadlar violation, regardless of whether the device isin the Uripolar or Bipolar
mode ofoperaion.

2.7.3 Error I nsertion and D etection

2.7.3.1 Bipolar Violation Insertion (INSBPV)

The INSBPV function is awailable in Unipolar mode. Sampling occus on thefalling edge of
TCLK. A Low-to-High trarsition onthe INSBPV pin inserts aBPV on the rext availade mark,
except in the four following situations:

* Whenzerosuppresson (B8ZS) is not violated

* WhenLLOOP andTAQOS are bth active. Inthis ca®, the BPV is loopedback to the BV pin
and the line diver trarsmits all cmeswith no violation.

* WhenRLOOP isacive
¢ WhenNLOOPIs actie

Note that whenthe LXT362is configuredto transmit intemally generated data pettems (QRSSor
NLOOP), a BPV canbe insetedon the transmit pattem regardiessof whether the cevice is inthe
Unipolaror Bipolar moce of opesation.

2.7.3.2 Logic Err or Insertion (INSLER)

Whentransnission of QRSSor NLOOP Up/Dowrcodesareactve, a logc erra is inserted into
the transmit data pattem whena Low-to-High transition occurs on the INSLER pin. Note thatin
QRSSmode, logic eror insertion is inhibited on a jammed hit (i.e.a kit forcedto one tosuppress
transnission of more than 4 corsecuive zera).

Thetrangeiver treatsdatapattemsthe sime way it treatsdata appliedo TPOS/TNEG.Therefae,
the insettedlogic eror will follow the ceta flow path asdefined by the active loopback mode

2.7.3.3 Logic Err or Detection (QPD)

After patterrsynchronizationis detected irQRSS mode,subsequett logic erors are repated a
the QPD pin. If a logic erra occurs the QM pin goesHigh for half an RCLK cycle. Note that in
Host mode,the pecis relationship betweenQPD ard RCLK deperds onthe valie ofthe OLKE
pin. When CLKE is Low, QPD goes Hidh while RCLK is High; when CLKE is High, QPD goes
High while RCLK is Low. To tally logic eriors, coinect arerror counterto QPD. A cortinuous
High on this pin indicates lossof eitherthe QRSS m@ttem lock or a LOScondition. “ Quasi-Randam
Signal Source (QRSS)” on page 24 provides aditional details on QRSSpattem lock criteria.
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2.7.3.4

2.7.4

2.74.1

2.7.4.2

2.7.4.3

2.74.4

Datasheet

Bipol ar Violation Detection (BPV)

When theinternal egodes/decalersare disbled o whencorfigured inUnipolar mode, bipolar
violations are reprtedat the BPV pin. BPV goesHigh for a ful clockcycle b indicate receipt of a
BPV. When the encadergdecodrs are emabled,the LXT362 doesna report bipolar violationsdue
to the line coding scheme.

Alarm Condition Monitoring

Loss of Signa | (LOS)

ThereceiverLOS nonitor loadsa dgital courter at the RLK frequency. The cownt increnents
with eachreceived) ard the cainter rests to 0 on receipt of al. Whenthe count reacles“n” Os,
the LOS flaggoesHigh, andthe MOLK replacestherecowred clak at theRCLK output in a
smoothtranstion. ForHardwae modg, the umber d 0s n=175. In Hog made, eitherl 75 or
2048 may be selectedby setting bit CR4.LOS2048

When thereceivedsignal has125% Is censity (16 marks in a diding 128-bit period, with fewer
than 1@ corsective 0s), the LOS flag returs Low andthe recoveed clock replacesVCLK at the
RCLK output in another snocth transition.

During LOS, the @vice nds received dta to theRPOSRNEG pins (or RDATA in Unipolar
mock). In Hardvare andHog modks, the LOS pingoesHigh whena LOScondtion occus. In
Host node, bit PR.LOS=1indicatesa LOS cadition, ard will generate aninterrupt if enalbed.

Alarm Indication Signal Detec tion (AIS)

This functionis only available in Hos moce. The receivedetectsan AlS @ttem whenit receives
fewerthanthree G in ary string of 2048 bits. The deviceclearsthe AIS candition whenit receives
threeor more Gsin a gring of 2048 bits.

TheAlSbit in thePerformance StatufRegister indcatesAlS detecion. Wheneer theAlS status
charges bit TSRTAIS =1 Unles mased, achang of AIS gatusgeneratesan irterrupt.

Driver Failure Monitor Open (DFMO)

Thisfunctionis only available in Hog mode. The DFMO hit is available in the Pesfmarce Satus
Register toindicate aropen comlition on the lines DFMO cangererate aninterrypt to the hos
cortroller. The Trangti on StatusRegister it TDFMO ind catesatranstion in the gatus of the bt.
Writing a 1to ICR.CDFMO will clearor mask the interrupt.

Elastic Store Overflow/Underflow (ESOVR and ESUNF)

This function is anly availabdein Host mode. Whenthe bit count in the Elastc Store (ES) is within
two bits of overflowing or underflowing the ES aglists the output clock by l/8 of a bit period. The
ES providesanindicaion of oveiflow andunderfiow via kits TRS.ESOVR and TSR.ESUNF.
Thes are"sticky bits” and will stay set tol until the host cantroller reads the register. These
interrypts can ke clearedor masked by writing a 1 tothe bitsICR.CESO and ICR.CESU,
regectively
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2.7.5 Other Diagno stic Reports

2.75.1 Receive Line Attenuation Indic ation

Thisfunction is only available inHog mode. TheEqualizerStatusRegister (ESR providesan
appoximationof the line attenation ercourtered ly the deviceThe bur MSBs of the regiser
(ESRLATN7:4) indicate line atteration in appioximately2.9dB stepsfor thereceive eqgalizer
For ingance, if ESRLATN7:4 is 10 (decimal),thenthe receivelis seeinga sgnal attenated by
appoximately29 B (2.9 dB x 10) of cableloss

2.75.2 Built-In Self Test (BIST)

The BST function inonly available inHog mode. TheBIST exercises theinternal circiits by
providing aninternal QRSS pttem, running it throughthe ercoders and the transmit drivers then
loopng it backthroughthe receive equdizer, jitter atteruatar and decaders to the QRSB pattem
detection circuitry. The BIST isinitiated by settng bit CR3.SBIST = 1. If all the Hocksin this data
path gerate carectly, the reeive patterrdetector Ieksontothe patternit then pulsINT Low and
sets the foll owing hits:

e TSRTQRSS=1
e PRRQRSS=1
* PRBIST=1

The QM pin also indicatescompetion gatus of thetest. Initiatingthe BST farcesQPD High.
During the test it remairs High until the test finishes secesé$ully, at wtich time it goes Low.

The nost reliade teg will resut whena sparate TCLK ard MCLK are applied ard the Line
Build-Out (LBO) is set to-22.5 dB (CR1L.EC41 = 011X).
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3.0 Register D efinition s

The LXT362 cantainsfive readwrite ard threeread-mly registersthat are accestble in Host made
via the grial 1/0 port. Table 7 lists the LXT362 registeraddres®s. Only bits A6 throughAl of the
addess byte arevalid (the addess decodr ignoreshits A7 andA0) while AO functionsastheread/
write (R/W) bit. Table 8 identifiesthe name of each re¢gs bit. Table 9 through Table 17 deribe
the functionof the bitsin eachregiger.

Note that pon power-up or reset, all registers are clearedo 0.

Table 7. Register Addresses

Register Addressl:2
Name Abbr AT-AL
Control #1 CR1 x010000
Control #2 CR2 x010001
Control #3 CR3 x010010
Interrupt Clear ICR x010011
Transition Status TSR x010100
Performance Status PSR x010101
Equalizer Status ESR x010110
Control #4 CR4 x010111
1. x =don't care o
2. Address AOQ is the read/write (R/W) bit.
Table 8. Register and Bit Summary
Register Bit
Name Type 7 6 5 4 3 2 1 0
Control #1 CR1 | R/W | JASEL1 JASELO | ENCENB | UNIENB EC4 EC3 EC2 EC1

Control #2 CR2 | RIW | RESET EPAT1 EPATO ETAOS | ENLOOP | EALOOP | ELLOOP | ERLOOP

Control #3 CR3 | R/W JABHZ | reserved! | SBIST EQZMON | reserved* ES64 ESCEN ESJAM

Interrupt Clear | ICR | RIW CESU CESO CDFMO | reserved? | CQRSS CAIS CNLOOP CLOS

T'g{‘;ﬁ'son TSR| R | ESUNF | ESOVR | TDFMO | reserved! | TQRSS TAIS | TNLOOP | TLOS
Per;‘;g{:i”ce PSR| R |reserved!| BIST DFMO | reserved! | QRSS AIS NLOOP | LOS
Eg‘gbzser ESR| R | LATN7 | LATN6 | LATNS | LATN4 |reserved! | reserved! | reserved® | reserved?

Control #4 CR4 | R/W | reserved! | reserved! | reserved! | reserved?! | reserved! | LOS2048 | reserved! | reserved?!

1. In writable registers, bits labeled reserved should be set to 0 (except as in note 2 below) for normal operation and ignored in
read only registers.
2. Write a 1 to this bit for normal operation.
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Table 9. Control Register #1 Read/Write, Address (A7-A0) = x010000x
Jitter Attenuator
Bit Name Function
JASELO | JASEL1 | Position
0 EC1 1 0 Transmit
1 EC2 Sets T1 mode and equalizer 1 Receive
2 EC3 (see Table 10 below for control codes). 0 X Disabled
3 EC4
1 = Enable Unipolar /O mode and allow insertion/detection of BPVs.
4 UNIENB .
0 = Enable Bipolar /0O mode
1 = Enable B8ZS encoders/decoders and force Unipolar 1/0 mode.
5 ENCENB .
0 = Disable B8ZS encoders/decoders
6 JASELD | select jitter attenuation circuitry position in data path or disables the
7 JASEL1 | JA. See right hand section of table for codes. 2
Table 10. Equalizer Contr ol Input S ettings
EC4 EC3 EC2 EC1t Function Pulse Cable Gain
0 0 0 0 T1 Long Haul 0.0 dB pulse 100Q TP 36 dB
0 0 1 0 T1 Long Haul -7.5 dB pulse 100Q TP 36 dB
0 1 0 0 T1 Long Haul -15.0 dB pulse 100Q TP 36 dB
0 1 1 0 T1 Long Haul -22.5 dB pulse 100Q TP 36 dB
0 0 0 1 T1 Long Haul 0.0 dB pulse 100Q TP 26 dB
0 0 1 1 T1 Long Haul -7.5 dB pulse 100Q TP 26 dB
0 1 0 1 T1 Long Haul -15.0 dB pulse 100Q TP 26 dB
0 1 1 1 T1 Long Haul -22.5 dB pulse 100Q TP 26 dB
1 0 0 1 D4 Short Haul 6V pulse 100Q TP 12 dB
1 0 1 1 T1 Short Haul 0-133ft/ 0.6 dB 100Q TP 12 dB
1 1 0 0 T1 Short Haul 133-266 ft/ 1.2dB 100Q TP 12dB
1 1 0 1 T1 Short Haul 266-399 ft /1.8 dB 100Q TP 12 dB
1 1 1 0 T1 Short Haul 399-533ft/2.4dB 100Q TP 12dB
1 1 1 1 T1 Short Haul 533-655 ft / 3.0 dB 100Q TP 12 dB
1. EC1 sets the receive equalizer gain (EGL) for T1 long-haul operation.
30 Datash eet

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6188201/lxt362.html

In o Integrated T1 LH/SH Transceiver for DS1/DSX-1 or PRI Applications — LXT362

Table 11. Control Register #2 Read/Write, Address (A7-A0) = x010001x

Pattern

Bit Name Function
EPATO | EPAT1 Selected

1 1 = Enable Remote loopback mode .
0 ERLOOP . 0 0 Transmit TPOS/TNEG
0 = Disable Remote loopback mode

1 ELLOOP? 1= Enable Local loopback mode 0 1 Detect and transmit QRSS
0 = Disable Local loopback mode

1 = Enable Analog loopback mode -
5 EALOOP . g loopi 1 0 In-band Loop Up Code
0 = Disable Analog loopback mode 00001
1 = Enable Network loopback detection N
3 ENLOOP . p ( 1 1 In-band Loop Down Code
0 = Disable Network loopback detection 001
1 = Enable Transmit All Ones
4 ETAOS . )
0 = Disable Transmit All Ones
5 EPATO Selects internal data pattern transmission. See right
6 EPAT1 hand section of table for codes. &
1 = Reset device states and clear all registers.
7 RESET

0 = Reset complete.

1. To enable Dual loopback (DLOOP), set both ERLOOP =1 and ELLOOP = 1.

Table 12. Control Register #3 Read/Write, Address (A7-A0) = x010010x

Bit Name Descri ption
0 ESIAM 1 = Disable jamming of Elastic Store read out clock (1/8 bit-time adjustment for over/underflow).
0 = Enable jamming of Elastic Store read out clock
1 ESCEN 1 = Center ES pointer for a difference of 16 or 32, depending on depth (clears automatically).
0 = Centering completed
1 = Set elastic store depth to 64 bits.
2 ES64 ) .
0 = Set elastic store depth to 32 bits.
3 - Reserved. Set to 0 for normal operation.
4 EQZMON 1 = Configure receiver equalizer for monitor mode application (DSX-1 monitor).
0 = Configure receiver equalizer for normal mode application
1 = Start Built-In Self Test.
5 SBIST .
0 = Built-In Self Test complete.
6 - Reserved. Set to 0 for normal operation.
1 = Set bandwidth of jitter attenuation loop to 6 Hz.
7 JABHZ . - .
0 = Set bandwidth of jitter attenuation loop to 3 Hz.
Datasheet 31

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6188201/lxt362.html

LXT362 — Integrated T1 LH/SH Transceiver for DS1/DSX-1 or PRI Applications

Table 13. Interrupt Cle ar Register Read/Write, Address (A7-A0) = x010011x

INlal.

Bit Name Function?
1 = Clear/Mask Loss of Signal interrupt.
0 CLOS . .
0 = Enable Loss of Signal interrupt.
1 = Clear/Mask Network loopback interrupt.
1 CNLOOP .
0 = Enable Network loopback interrupt.
5 CAIS 1 = Clear/Mask Alarm Indication Signal interrupt.
0 = Enable Alarm Indication Signal interrupt.
1 = Clear/Mask Quasi-Random Signal Source interrupt.
3 CQRSS . . .
0 = Enable Quasi-Random Signal Source interrupt.
4 - Reserved. Set to 1 for normal operation.
1 = Clear/Mask Driver Failure Monitor Open interrupt.
5 CDFMO . . . .
0 = Enable Driver Failure Monitor Open interrupt.
1 = Clear/Mask Elastic Store Overflow interrupt.
6 CESO ) .
0 = Enable Elastic Store Overflow interrupt.
- CESU 1 = Clear/Mask Elastic Store Underflow interrupt.
0 = Enable Elastic Store Underflow interrupt.

1. Leaving a 1 of in any of these bits masks the associated interrupt.

Table 14. Transition Status Register Read Only, Address (A7-A0) = x010100x

Bit Name Function
0 TLOS 1 = Loss of Signal (LOS) has changed since last clear LOS interrupt occurred.
0 = No change in status.
1 = NLOOP has changed since last clear NLOOP interrupt occurred.
1 TNLOOP )
0 = No change in status.
) TAIS 1 = AIS has changed since last clear AIS interrupt occurred.
0 = No change in status.
1 = QRSS has changed since last clear QRSS interrupt occurred?.
3 TQRSS .
0 = No change in status.
4 - Reserved. Ignore.
1 = DFMO has changed since last clear DFMS interrupt occurred.
5 TDFMO .
0 = No change in status.
1 = ES overflow status sticky bit?.
6 ESOVR .
0 = No change in status.
1 = ES underflow status sticky bit?.
7 ESUNF )
0 = No change in status.

1. A QRSS transition indicates receive QRSS pattern sync or loss. A simple error in QRSS pattern is not reported as a

transition.

2. Tripping the overflow or underflow indicator in the ES sets the ESOVR/ESUNF status bit(s). Reading the Transition Status

Register clears these bits. Setting CESO and CESU in the Interrupt Clear Register masks these interrupts.
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Table 15. Performance Status Register Read Only, Address (A7-A0) = x010101x

Bit Name Function
1 = Loss of Signal occurred.
0 LOS . .
0 = Loss of Signal did not occur.
1 = Network loopback active.
1 NLOOP .
0 = Network loopback not active.
2 AIS 1 = Alarm Indicator Signal detected.
0 = Alarm Indicator Signal not detected.
3 ORSS 1 = Quasi-Random Signal Source pattern detected.
0 = Quasi-Random Signal Source pattern not detected.
4 - Reserved. Ignore.
1 = Driver Failure Monitor Open detected.
5 DFMO . . .
0 = Driver Failure Monitor Open not detected.
1 = Built-In Self Test passed.
6 BIST . .
0 = Built-In Self Test did not pass (or was not run).
7 - Reserved. Ignore.

Table 16. Equalizer Status Register Read Only, Address (A7-A0) = x010110x

Bit Name Function
0 - Reserved. Ignore.
1 - Reserved. Ignore.
2 - Reserved. Ignore.
3 - Reserved. Ignore.
4 LATN4 Receive Line Attenuation Indicators. Convert this binary output to a decimal number and multiply
5 LATNS by 2.9 dB to determine the approximate cable attenuation as seen by the receiver.
For example, if LATN7:4 = 1010 g,y (= 10 pgc), then the receiver is seeing a signal attenuated by
6 LATNG approximately 29 dB (2.9 dB x 10) of cable. This approximation assumes that a 3 V pulse was
7 LATN7 transmitted.

Table 17. Control Register #4 Read/Write, Address (A7-A0) = x010111x

Bit Name Function

0 - Reserved. Set to 0 for normal operation, ignore when reading
1 - Reserved. Set to 0 for normal operation, ignore when reading
2 LOS2048 1=SetLOS detect?on threshold to 2048 consecu'tive zeros.

0 = Set LOS detection threshold to 175 consecutive zeros.
3 - Reserved. Set to 0 for normal operation, ignore when reading
4 - Reserved. Set to 0 for normal operation, ignore when reading
5 - Reserved. Set to 0 for normal operation, ignore when reading
6 - Reserved. Set to 0 for normal operation, ignore when reading
7 - Reserved. Set to 0 for normal operation, ignore when reading
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4.0 Applicatio n Inform ation

4.1 Transmit Return Loss

Table 18 showsthe trarsmit return lossvauesfor T1 aplications Table 24 on page 39 secifies
the receivaeturnloss values

4.2 Transformer Data

Specificatonsfor trangormersarelisted inTable 19 A list of trarsformess recommeded for use
with the LXT362 are pecified inTable 2Q

4.3 Application Cir cuits

Figure 12 ard Figure 13 show typical LXT362 applcaions for Hardware ard Host modesof
opetion.

Table 18. Transmit Return Loss

EC4:1 Xfrmr/Rt RL(Q) | CL (pF) Ret“(zj”B)LOSS
0 16
1:2/91Q 100
Refer to 470 17
Table 10 0 2
1:1.151/0Q 100
470 2
1001 ) 0 1
1:27/0Q 100
(D4 Mode) 470 1
1. A 1:1.15 transmit transformer keeps the total transceiver power
dissipation at a low level, a 0.47 JUF DC blocking capacitor must be
placed on TTIP or TRING.
2. A 0.47 UF DC blocking capacitor must be placed on TTIP or TRING.

Table 19. Transformer Specific ations for LXT362

Primar Leakage Interwinding DCR Dielectric
Frequency Turns Y Inductance Capacitance Breakd own
TX/Rx ) Indu ctan ce Q
MHz Ratio iy uH pF : \%
HH (minimum) (max) (max) (maximu m) (minimum)
1.544 1:1.15 600 0.80 60 0.90 Egé”o 1500 VRMs!
Tx -
1.544 12 600 0.80 60 0.70 Eg'cl'zo 1500 VRMs!
Rx 1.544 11 600 1.10 60 1.10 Eg'cl'lo 1500 VRMs!
1. Some applications require transformers with a center tap (Long-Haul applications with DC current in the T1 loop).
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Table 20. Recommended Transformers for LXT362

Tx/RX T“rf‘s Part Number Manufacturer
Ratio
PE-65388
Pulse Engineering
1:1.15 PE-65770
1625952 Vitec
PE-65351
Pulse Engineering
PE-65771
0553-5006-IC Bell-Fuse
66Z-1308 Fil-Mag
Tx
671-5832 Midcom
1:2 67127370
Schott Corp
67130850
TD61-1205D HALO (combination Tx/Rx set)
TG26-1205NI HALO (surface mount dual transformer 1CT:2CT & 1CT:2CT)
TG48-1205NI HALO (surface mount dual transformer 1CT:2CT & 1:1)
1625946 Vitec
FE 8006-155 Fil-Mag
671-5792 Midcom
PE-64936
Pulse Engineering
PE-65778
Rx 1:1 67130840
Schott Corp
67109510
TD61-1205D HALO (combination Tx/Rx set)
1625936
Vitec
1625934
4.3.1 Hardware M ode Circui t

Figure 12 shows atypical LXT362 Hadware male aplication. SeeTable 18 throughTable 20 to
select the trangormers(T1 and T2)regstors (Rt ard R.) ard cagcitor (CL) neededor this
apgication

Note that ifthe apfi caion includessurge protection, such asa vaistor or sidacta onthe TTP/
TRING lines, it may be necesary to redice the @ue ofthe cajpcitor CL or eliminate it
competely. Excesive capacitance atiCwill distort the transmitted signals.
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Figur e 12. Typic al Hardware Mode Applic ation
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MODE EC4
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TTIP
rpos  LXT362
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1. See Table 18 through Table 20 for CL, Rt, and transformer selection.
2. Optional for power savings.
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CMOS
Control
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2
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(0 TO 470 PF)
NV -
100 Q
1:1

4.3.2

36

Host Mode Circu it

Figure 13 showsan ajplication wsing the LXT362 in Host mode.SeeTable 18 throughTable 20 to
select the tangormers (T1 and T2), resstors (Rt andRL) andcapacitor(CL) needed forhis

application.
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Note that ifthe apfi caion includessurge pootection, such asa vaistor or sidacta onthe TTP/
TRING lines, it may be necesary toredwce the @ ue ofthe capcitor CL or eliminate it
competely. Excesive capacitance atiCwill distort the transmitted signals.

Figur e 13. Typical Host Mode Applica tion

VCC
22 kQ
1.544 MHz
» MCLK IN_T ® >
CLKE ¢
TCLK [« » TCLK P
cs Host
TPOS » TPOS SCLK |e
TNEG » TNEG
o +5V SDO >
MODE <
Framer TRSTE SPl I
-[= 11
RCLK |« RCLK
17
RPOS |« RPOS = 0.47 HFZ
' T1!
RNEG |« rne  LXT362 — A
Rt?
CL!
< LOS (0 to 470 pF)
P Rt!
< NLOOP TRING AN .
TvCC RTIP ?
1| vce
- 100 Q
68 uF
0.1 pF TGND
T RRING .
GND 11
NOTES:
1. See Table 18 through Table 20 for CL, Rt, and transformer selection.
2. Optional for power savings.
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5.0 Test Specificatio ns

Note: Table 21 throughTable 28 andFigure 14 throughFigure 20 repreent theperfamarce
spedfications of the LXT362 ard areguainteed ly tes excep, where mted, by desgn. The
minimum andmaximum values Isted in Table 23 through Table 28 are giararteed wer the
recomnendedoperating caditions specified inTable 22.

Table 21. Absolute Maximum Ra tings

Parameter Sym Min Max Unit
DC supply (reference to GND) Vvcce, TVee - 6.0 \%
Input voltage, any pin * VIN GND-0.3V vVcc +0.3V \%
Input current, any pin 2 IIN -10 10 mA
Storage Temperature TSTG -65 150 °C

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

1. TVCC and VCC must not differ by more than 0.3 V during operation. TGND and GND must not differ by more than 0.3 V
during operation.

2. Transient currents of up to 100 mA will not cause SCR latch-up. TTIP, TRING, TVCC, and TGND can withstand continuous
currents of up to 100 mA.

Table 22. Recommended Operating Conditions

Parameter Sym Min Typ? Max Unit Test Conditions
DC Supply 2 Vee, TVee 4.75 5.0 5.25 \Y
Ambient
Operating TA -40 - 85 °C
Temperature
PD - 450 540 mw 100% mark density
Short Haul
PD - 300 360 mw 50% mark density
Total PD - 350 425 mW | 100% mark density
Power Long Haul
Dissipation® PD - 250 300 mw 50% mark density
PD - 400 485 mw 100% mark density
D4
PD - 275 330 mw 50% mark density

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

2. TVCC and VCC must not differ by more than 0.3 V.

3. Power dissipation while driving 100 Q load over operating range. Includes power dissipation on device and load. Digital levels
are within 10% of the supply rails and digital outputs driving a 50 pF capacity load, R =9.1, T1=1:2.

38 Datasheet

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6188201/lxt362.html

In o Integrated T1 LH/SH Transceiver for DS1/DSX-1 or PRI Applications — LXT362

Table 23. Digital Characteristics

Parameter Sym Min Typ Max Unit | Test Conditions

High level input voltage 2 (pins 1-4, 17, 23-25)* VIH 2.0 - - \Y
Low level input voltage 12 (pins 1-4, 17, 23-25)* ViL - - 0.8
High level output voltage 12 (pins 6-8, 10, 12, 23, 25)* VOH 2.4 - - \Y louT = 400 pA
Low level output voltage ' (pins 6-8, 10, 12, 23, 25)* VoL - - 0.4 v louT = 1.6 mA
High level input voltage 2 (pins 5, 9, 11, 26-28)* VIH 35 - - \Y
Midrange input voltage 2 (pins 5, 9, 11, 26-28)* VIM 2.3 - 2.7 \%

. . . Host mode VL _ _ 0.8 v
Low level input voltage ° (pins 5, 9, 11, 26-28) Hardware

ViL - - 15 \
mode
Input leakage current ILL 0 - +50 HA
Three-state leakage current * (all outputs) 13L 0 - +10 HA
. 4 in Idle and

TTIP/TRING leakage current (pins 13, 16) ITR - - +1.2 mA Power Down
1. Functionality of pins 23 and 25 depend on mode. See Host mode and Hardware mode description.
2. Output drivers will output CMOS logic levels into CMOS loads.
3. As an alternative to supplying 2.3 - 2.7 V (Midrange logic level) to these pins, they may be left open.
4. Referenced pin numbers are for the PLCC package. Refer to Figure 2 on page 8 for the corresponding QFP pins.

Table 24. Analog Characteristics

Parameter Min Typ?! Max Unit Test Conditions
Recommended output load on TTIP/TRING 50 - 200 Q
AMI Output Pulse Amplitudes | DSX-1, DS1 2.4 3.0 3.6 \Y RL =100 Q
10 Hz -8 kHz 3 - - 0.02 ul
8 kHz - 40 kHz 3 - - 0.025 ul
Jitter added by the transmitter?
10 Hz - 40 kHZ® - - 0.025 ul
Broad Band - - 0.05 ul
Mode 1 (EC1=1)
0 - 26 dB
(Long-Haul)
Receiver sensitivity Mode 2 (EC1 = 0) 0 B 36 4B See Table 10 for Gain
@ 772 kHz (Long-Haul) Setting
Mode 3 (EC4 = 1)
0 - 13.6 dB
(Short-Haul)
Allowable consecutive zeros before LOS 160 175 190 -
10 kHz - 100 kHz 0.4 - - ul -
. 0 dB line
Input jitter tolerance Tt 3 38 - - w AT&T Pub 62411
Jitter attenuation curve corner frequency * - 3 - Hz selectable in data port

1. Typical figures are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.
2. Input signal to TCLK is jitter-free. The Jitter Attenuator is in the receive path or disabled.

3. Guaranteed by characterization; not subject to production testing.

4. Circuit attenuates jitter at 20 dB/decade above the corner frequency.
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Figure 14. 1.544 MHz T1 Pulse (DS1 and DSX-1) (See Table 25)

15~
Normalized Amplitude

Time
(in Unit Intervals,

¢ ¢ o '
a1
e e bt Bt b b
|

1.01-

0.5r-
|

-

i

0.0

-0.5--

5
Normalized Amplitude

Table 25. 1.544 MHz T1 Pulse Mask Corner Point Specifications

DS1 Template (per ANSI T1. 403-1995) DSX-1 Template (per ANSI T1. 102-1993)
Minimum Curve Maximu m Curve Minimum Curve Maximu m Curve
Time (Ul) Amplitude Time (Ul) Amplitude Time (Ul) Amplitude Time (Ul) Amplitude
-0.77 -0.05 -0.77 0.05 -0.77 -0.05 -0.77 0.05
-0.23 -0.05 -0.39 0.05 -0.23 -0.05 -0.39 0.05
-0.23 0.50 -0.27 0.80 -0.23 0.50 -0.27 0.80
-0.15 0.90 -0.27 1.20 -0.15 0.95 -0.27 1.15
0.0 0.95 -0.12 1.20 0.0 0.95 -0.12 1.15
0.15 0.90 0.0 1.05 0.15 0.90 0.0 1.05
0.23 0.50 0.27 1.05 0.23 0.50 0.27 1.05
0.23 -0.45 0.34 -0.05 0.23 -0.45 0.35 -0.07
0.46 -0.45 0.77 0.05 0.46 -0.45 0.93 0.05
0.61 -0.26 1.16 0.05 0.66 -0.20 1.16 0.05
0.93 -0.05 0.93 -0.05
1.16 -0.05 1.16 -0.05

Table 26. Master and Transmit Clock Timing Characteristics (See Figur e 15)

Parameter Sym Min Typ? Max Unit Notes
Master clock frequency MCLK - 1.544 - MHz must be supplied
Master clock tolerance MCLKt - +50 - ppm
Master clock duty cycle MCLKd 40 - 60 %
Transmit clock frequency TCLK - 1.544 - MHz
Transmit clock tolerance TCLKt - - +100 ppm

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

40

Downloaded from Elcodis.com electronic components distributor

Datasheet


http://elcodis.com/parts/6188201/lxt362.html

In o Integrated T1 LH/SH Transceiver for DS1/DSX-1 or PRI Applications — LXT362

Table 26. Master and Transmit Clock Timing Characteristics (See Figur e 15)

Parameter Sym Min Typ? Max Unit Notes
Transmit clock duty cycle TCLKd 10 - 90 %
TPOS/TNEG to TCLK setup time tsut 50 - - ns
TCLK to TPOS/TNEG hold time tHT 50 - - ns
1. Typical figures are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.
Figure 15. Transmit Clock Timing
i
TCLK //
// —tsut tHT— //
TPOS 7/~ \/ \/~ 7/
TNEG //// \ / \ ////

Table 27. Receive Timing Characteristics (See Figur e 16)

Parameter Sym Min Typ?! Max Unit
Receive clock duty cycle 23 RLCKd 40 50 60 %
Receive clock pulse width 23 tPw - 648 - ns
Receive clock pulse width high tPWH - 324 - ns
Receive clock pulse width low!? tPwL 260 324 388 ns
RPOS/RNEG to RCLK rising time tSUR - 274 - ns
RCLK rising to RPOS/RNEG hold time tHR - 274 - ns

are for worst case jitter conditions.

3. Worst case conditions guaranteed by design only.

1. Typical figures are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.
2. RCLK duty cycle widths will vary according to extent of received pulse jitter displacement. Max and Min RCLK duty cycles
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Figure 16. Receive Clock Timing
P tPw -
/ tPWH \P tPWL |
RCLK < P >
- tSurR ol tHR
RPOS
RNEG
Host Mode, CLKE = 1
- tSur ol tHR .
RPOS
RNEG
Host Mode, CLKE= 0 & Hardware Mode
Table 28. Serial I/O Timing Characteristics (See Figur e 17 and Figur e 18)
Param eter Sym Min Typ? Max Unit Param eter
Rise/fall time—any digital output tRF - - 100 ns Load 1.6 mA, 50 pF
SDI to SCLK setup time tbc 50 - - ns
SCLK to SDI hold time tCDH 50 - - ns
SCLK low time tcL 240 - - ns
SCLK high time tCH 240 - - ns
SCLK rise and fall time tR, tF - - 50 ns
CS falling edge to SCLK rising edge tcc 50 - - ns
Last SCLK edge to CS rising edge tccH 50 - - ns
CS inactive time tCWH 250 - - ns
SCLK to SDO valid time tcov - - 200 ns
SCLK falling edge or CS rising edge to SDO high-Z tcbz - 100 - 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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Figur e 17. Serial Data Input Timing Dia gram

CS
//

tcc| ey

SCLK tee

SDI :> LSB

CONTROL BYTE

tcoH

DATA BYTE I

Figur e 18. Serial Data Output Timing Diagram

CLKE =0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
SCLK /L
CS \ /
tcoz ) ftCCH
SDO
(0 X1 X2 X3 X 4 X5 X6 X7 )y—
CLKE =1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
SCLK
s\ \/7
) ol | le—teen
CDz ’4*
SDO —( 0 X°1 X2 X°3 X 4 X5 X 6 X7
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Figure 19. Typical T1 Jitter Tolerance at 36 dB

1000 UI
Jitt 500 Ul X X X
@ 10Hz: X ' .
iter . : LXT362 Device
138 Ul ; : Typicall_l Jittel(/I T%Ierance
100 U1 [ O Loop Mode  ........|
© Pub 62411 - :
28 UI : : .
. Dec1990 : :
10U| ...............................................................
: 0.6 Ul
: : X : @ 10 kHz
1 Ul .. ./ ...........
0.4 Ul : : : :
Ul
1 Hz 10 Hz 100 Hz 1 kHz 10 kHz 100 kHz
Frequency
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Figur e 20. T1 Jitter Atte nuation

20 dB
0dB@1Hz 0dB @20Hz | |
0dB 1 N P'056241'1"H"'”'}”"”""""”"'? """"""""""
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(U s . : .
= N0 N
- N D . A
o) -20 dB | o | ‘ 3
= | N0\ 33 '8'd'B @ikdz
-30dB | P v N XY Slope equivalent
,,,,,, ,,to40dB/decade,,,,,,,,,,,,,,,
wow | P,U,b,6241,1,,le ,,,,,,,, Performance "N\ 40dB @ 70kHz
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6.0 Mechanical Specificati ons

Figure 21. Plastic Leaded Chip Carrier Package Specifications

28-Pin PLCC
¢ Part Numbe LXT362PE
* Extended Temperatue Range (40°C to 85°C)
¢
1 MMM m I‘!‘I |
C ? e
C | Ht
O] |
| L B
|: |
O | H
O i [
O | [
C | m
C | m
O ! ]
O | B
I I I L|_| I I I B I
< D, »>
I« D >
¢ D >
A2¢ i
F
Inches Milli meters
Dim
Min Max Min Max
A 0.165 0.180 4.191 4.572
Al 0.090 0.120 2.286 3.048
A2 0.062 0.083 1.575 2.108
B .050 Bsc?! (nominal) 1.27 Bsc! (nominal)
0.026 0.032 0.660 0.813
0.485 0.495 12.319 12.573
D1 0.450 0.456 11.430 11.582
F 0.013 0.021 0.330 0.533
1. BSC—Basic Spacing between Centers.
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Figure 22. Plastic Quad Flat Package Specifications

44-Pin PQFP

¢ Part Number LXT362QE
¢ Extended Temperatue Range ¢40°C to 85°C)

* L B#‘« \>/<—93/ 7

Inches Millimeters
Dim
Min Max Min Max
A - 0.096 - 2.45
Al 0.010 — 0.25 -
A2 0.077 0.083 1.95 2.10
0.012 0.018 0.30 0.45
0.510 0.530 12.95 13.45
D1 0.390 0.398 9.90 10.10
D3 0.315 Bsc! (nominal) 8.00 Bsc! (nominal)
E 0.510 0.530 12.95 13.45
E1l 0.390 0.398 9.90 10.10
E3 0.315 Bsc’ (nominal) 8.00 Bsc! (nominal)
e 0.031 Bsc! (nominal) 0.80 Bsc! (nominal)
L 0.029 0.041 0.73 1.03
L1 0.063 Bsc! (nominal) 1.60 Bsc! (nominal)
q3 5° 16° 5° 16°
q 0° 7° 0° 7°
1. BSC—Basic Spacing between Centers.
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Figure 23. Low-Profile Quad Flat Package Specifications

44-Pin LQFP

¢ Part Number LXT362LE

¢ ExtendedTemperture Range(-40 °C to 85°C)

D

AAnnnnnn

NOTE: All dimensions in millimeters.

b
2
o T
— — T
— — e
G Ju— — T
[ 1 T T el2
[— [
— + — ———
— — T Ty
[— [
[— [
[— _
[— [
)\"\ 0 DEG. MIN.
QYA -
- 0.08/0.20 R.
D1/2:
g AL ‘ / X
D1 ¥ I
L 0.08 R. MIN. }« LL 7\
Agggggggoggogg A A 0.20 MIN. 1.00 0-7DEG.
¥ REF.
Millimeters
Dimensio n'
Minimum Nominal Maximum
A - - 1.60
Al 0.05 0.10 0.15
A2 1.35 1.40 1.45
0.30 0.37 0.45
D 12.00 (basic spacing between centers)
D1 10.00 (basic spacing between centers)
E 12.00 (basic spacing between centers)
E1l 10.00 (basic spacing between centers)
e 0.80 (basic spacing between centers)
L 0.45 0.60 0.75
M 0.15 - -

1. See JEDEC Publication for additional specifications.
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