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HDSL Framer/Mapper for 1168 kbps Applications

The LXP710 is a complete HDSL framer/mapper that multiplexes ¢ Compliant with ETSI ETR-152 requirements

and demultiplexes a framed or unframed 2.048 Mbps E1 data . |nterfaces with 1, 2 or 3 Level One HDSL Data Pumps and
stream onto two 1168 kbps HDSL lines. The LXP710 also

supports point-to-point and point-to-multipoint fractional E1

applications with 1, 2 or 3 HDSL lines.

The LXP710 interfaces directly with the Level One SK70704/
SK70707 1168 kbps HDSL data pump and industry standard E1
Framers or Line Interface ICs. The framer/mapper is controlled
and monitored by an external microprocessor using an 8-bit Intel
or Motorola compatible parallel interface. The framer/mapper
provides both programmable and 6ms interrupts synchronized to

the HDSL frame rate.

The LXP710 provides fully programmable mapping between the

E1l and HDSL interfaces on one or more loops. The

LXP710

provides support for system performance monitoring with internal
CRC, FEBE and BPV error counters and the capability to inject

these errors.

The framer/mapper automatically controls the synchronization
between the HDSL loop timing and the E1 payload timing using

a digital PLL for E1 timing recovery and a transmitter
control circuit.

stuffing

industry standard E1 Framers or Line Interface ICs

8-bit, Intel or Motorola compatible parallel processor
interface with programmable and 6ms interrupts

E1 to HDSL Loop Multiplexing/Demultiplexing
« Programmable time slot mapping
« Accepts framed or unframed E1 data

* IDLE Code Insertion provides channel blocking in
mux and demux directions

* DSO0 Channel Grouping

* Loopbacks toward E1 and HDSL interfaces
Diagnostics/Performance Monitoring

¢ QRSS Pattern Generation and Detection

* CRC, BPV and FEBE counters and error
generators

User definable 10 kbps overhead channel
HDSL Overhead Management

« DPLL for E1 Timing Recovery

HDSL Transmit Stuffing Control
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LXP710 HDSL Framer/Mapper for 1168 kbps Applications

PIN ASSIGNMENTS AND SIGNAL DESCRIPTIONS

Figure 1. LXP710 Pinout Diagram
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1. Intel compatible parallel interface signal names are shown in ().
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LXP710 Pin Assignments and Signal Descriptions

Table 1: Pin Descriptions

Pin Symbol /ot Description
1 VCC1 - +5 Volt Supply.
E1 Clock Input. This input clock samples mux E1 data and frame mark inluts.
2 E1CLKI DI The sampling edge of this clock can be inverted by the INVMCK control Rit.
The nominal frequency of this clock is 2.048 MHz.
GND1 - Ground.
4 FT16 - Factory Test This pin should not be connected and is reserved for factory test.
E1DATI DI E1 Data Input. This input accepts mux E1 data in serial NRZ format.
6 E1ERMI DI E1 Frame Sync Input This input identifies the first frame bit position of thg
mux E1 data. The signal must be High for one E1CLKI period.
7 RESET DI Reset(Active Low). R.esets the internal circuits and control registers to thegir
default state when driven Low.
Data Strobe or Read Enableln Intel mode, enables a read cycle when L(]v.
8 DS (RD) DI In Motorola mode, this signal functions as the data strobe. The LXP710 drives
the D<7:0> bus with the contents of the addressed registerRibandCSare
Low.
6ms Interrupt. Can be enabled to go Low for a Mux EOC/Overhead bits
9 INT6MS DO | Ready, a Demux EOC/Overhead bits Ready, or a Triple-Echo Message
Compare.
General Purpose Interrupt (Active Low). This output can be enabled to gq
10 INTGEN DO | Low when one or more of the internal general purpose interrupt conditiond have
been met.
Motorola Bus Enable When MBSE is High, the LXP710 is configured for
11 MBSE DI Motorola bus mode. When MBSE is Low, the LXP710 is configured for Ingel
mode. This enable signal configures WR input to function as R¥ and the
RD signal to function aBS.
12 TSTEN DI Test Mode Enable This input should be tied Low to disable factory test
modes.
13 TSTMD1 DI Test Mode 1 This input should be tied Low and is reserved for factory tes|
modes.
14 D7 DI/O
15 D6 DI/O
16 D5 DI/O
17 D4 DI/o | Microprocessor Data Bus This 8-bit, bidirectional, tri-state bus is the genqgral
purpose data path that can transfer data between the LXP710 and the
18 D3 DI/ microprocessor.
19 D2 DI/O
20 D1 DI/O
21 DO DI/O
1. DI =digital input; DO = digital output, DI/O = digital input and output; Al = analog input, AO = analog output.
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LXP710 HDSL Framer/Mapper for 1168 kbps Applications

EN

Table 1: Pin Descriptions - continued

Pin Symbol /ot Description

22 VCC2 - +5 Volt Supply.

23 FT1 - Factory Test This pin should not be connected and is reserved for factory test.

24 GND2 - Ground.

o5 TSTMD2 DI Test Mode 2 This Input should be tied Low and is reserved for factory teq
modes.

26 A6 Dl

27 A5 DI

28 A4 DI

29 A3 DI Microprocessor Address Bus This 7-bit input bus is used by the
microprocessor to select LXP710 registers for read/write data transfer.

30 A2 DI

31 Al DI

32 AO DI

33 s DI Chip Select(Active Low). This input must be Low to enable read or write
access to the LXP710.
Read/Write or Write Enable. In Intel mode, enables a write cycle when Lgw.

34 RW (WR) DI In Motorola mode, this signal functions as the Read/Write control. The Dq47:0>
bus contents are latched into the addressed registerV@WReandCS are Low.

35 VCC3 - +5 Volt Supply.

36 CLK32M DI E)IitLernal Reference Clock Requires a 32.768 MHz +50 ppm input for interfal

37 GND3 - Ground.

38 FT2 - Factory Test This pin should not be connected and is reserved for factory test.

39 EMOUT DO Frame Pulse Output This output pin provides an 6 ms, active High, framd
pulse selected from one BFP2, RFP2 or RFP3for an external PLL circuit.

40 NMELCKO DO Ext_ernal Reference Clock.2.048 Mhz reference for E1 framer and LIU wh
E1 input has no clock.

41 VCC4 - +5 Volt Supply.

42 EXPLLI DI External PLL Input . This mp_ut c!ock pin accepts a 2.048 MHz phase locied
clock from an external PLL circuit.

43 GND4 - Ground.
Loop 1 Data Output This pin outputs mux data, which is updated on falli

44 LP1DTO DO | edge of ICLK1, to the Loop 1 transceiver. The nominal bit rate of this sig
1168 kbps.

g
alis

1. DI =digital input; DO = digital output, DI/O = digital input and output; Al = analog input, AO = analog output.
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LXP710 Pin Assignments and Signal Descriptions

Table 1:

Pin Descriptions

— continued

Pin

Symbol

/ot

Description

45

TFP1

DO

Loop 1 Transmit Frame Pulse(Active Low). A Low level on this signal

indicates the last bit position of each mux HDSL frame for Loop 1. The pogition
of this pulse is at bit 7006 when no stuffing is added, or bit 7010 when st{ffing

is added. This pulse nominally occurs every 6 milliseconds * 1/584
milliseconds.

46

LOSW1

DI

Loop 1 Loss of Sync Word StatusThis pin inputs the LOSW status from tije

Loop 1 transceiver. This pin provides hardware override for the demux

TMGSRC control bits, disables Loop 1 error counters, and can force dempx E1
Partial-AlS. (If EXTDXAIS bit enabled). It has an internal pull up resistor, pnd

is active High.

47

LP1DTI

DI

Loop 1 Data In. This signal inputs demux data, which is sampled on rising

edge of ICLK1, from the Loop 1 transceiver. The nominal bit rate of this sjgnal

is 1168 kbps.

48

RFP1

DI

Loop 1 Receive Frame PulséActive Low). A Low level on this signal
indicates the last bit position of each demux HDSL frame for Loop 1. The

position of this pulse is at bit 7006 when no stuffing is added, or bit 7010 jvhen

stuffing is added. This pulse nominally occurs every 6 milliseconds = 1/534

milliseconds.

49

FT4

Factory Test This pin should not be connected and is reserved for factory

50

ICLK1

DI

Loop 1 Transceiver Interface Clock This clock input synchronizes the

transfer of HDSL data and frame mark to/from the Loop 1 transceiver. THs

clock samples the LP1DTI af®FPlinputs on rising edge, and outputs the

test.

LP1DTO andTFP1loutputs on the falling edge. The nominal frequency of fhis

clock signal is 1168 kHz.

51

FT5

Factory Test This pin should not be connected and is reserved for factory

52

FT6

Factory Test This pin should not be connected and is reserved for factory

53

FT7

Factory Test This pin should not be connected and is reserved for factory

54

LP2DTO

DO

Loop 2 Data Output This pin outputs mux data, which is updated on falli:l
edge of ICLK2, to the Loop 2 transceiver. The nominal bit rate of this sig
1168 kbps.

55

DO

Loop 2 Transmit Frame Pulse(Active Low). A Low level on this signal
indicates the last bit position of each mux HDSL frame for Loop 2. This

test.
test.

test.

g

al is

position of this pulse is at bit 7006 when no stuffing is added, or bit 7010 jvhen

stuffing is added. This pulse nominally occurs every 6 milliseconds =
1/584 milliseconds.

56

LOSW2

DI

Loop 2 Loss of Sync Word StatusThis pin inputs the LOSW status from ti
Loop 2 transceiver. This pin provides hardware override for the demux
TMGSRC control bits, disables Loop 2 error counters, and can demux E]
Partial-AlS. It has an internal pull up resistor.

1. DI =digital input; DO = digital output, DI/O = digital input and output; Al = analog input, AO = analog output.
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LXP710 HDSL Framer/Mapper for 1168 kbps Applications

Table 1:

Pin Descriptions

— continued

Pin

Symbol

/ot

Description

57

LP2DTI

DI

Loop 2 Data In. This signal inputs demux data, which is sampled on rising

edge of ICLK1, from the Loop 2 transceiver. The nominal bit rate of this s
is 1168 kbps.

gnal

58

DI

Loop 2 Receive Frame PulséActive Low). A Low level on this signal
indicates the last bit position of each demux HDSL frame for Loop 2. The
position of this pulse is at bit 7006 when no stuffing is added, or bit 7010

stuffing is added. This pulse nominally occurs every 6 milliseconds + 1/584

milliseconds.

when

59

FT8

Factory Test This pin should not be connected and is reserved for factory

test.

60

ICLK2

DI

Loop 2 Transceiver Interface Clock This clock input synchronizes the
transfer of HDSL data and frame mark to/from the Loop 2 transceiver. Th
clock samples the LP2DTI amFP2inputs on rising edge, and outputs the

S

LP2DTO andTFP2outputs on the falling edge. The nominal frequency of fhis

clock signal is 1168 kHz.

61

REFCLK

DI

Reference ClockProvides 18.688 MHz reference clock for HDSL Loopbafk

test.

62

VCC5

+5 Volt Supply.

63

FT10

Factory Test This pin should not be connected and is reserved for factory

test.

64

GND5

Ground.

65

LTU

DI

LTU Mode Enable. When this input is High, the LTU mode is selected
otherwise, the NTU mode is selected.

66

LP3DTO

DO

Loop 3 Data Output. This pin outputs mux data, which is updated on falli
edge of ICLK3, to the Loop 3 transceiver. The nominal bit rate of this sig
1168 kbps.

g
alis

67

TFP

DO

Loop 3 Transmit Frame Pulse(Active Low). A Low level on this signal
indicates the last bit position of each mux HDSL frame for Loop 3. This
position of this pulse is at bit 7006 when no stuffing is added, or bit 7010

stuffing is added. This pulse nominally occurs every 6 milliseconds + 1/584

milliseconds.

when

68

LOSW3

DI

Loop 3 Loss of Sync Word StatusThis pin inputs the LOSW status from thje

Loop 3 transceiver. This pin provides hardware override for the demux
TMGSRC control bits, disables Loop 3 error counters, and can force dem|
Partial-AlS. It has an internal pull up resistor.

X E1

69

LP3DTI

DI

Loop 3 Data In. This signal inputs demux data, which is sampled on rising

edge of ICLK1, from the Loop 3 transceiver. The nominal bit rate of this s
is 1168 kbps.

gnal

1. DI =digital input; DO = digital output, DI/O = digital input and output; Al = analog input, AO = analog output.
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LXP710 Pin Assignments and Signal Descriptions

Table 1: Pin Descriptions - continued

Pin Symbol /ot Description
Loop 3 Receive Frame PulséActive Low). A Low level on this signal
indicates the last bit position of each demux HDSL frame for Loop 3. The

70 RFP3 DI position of this pulse is at bit 7006 when no stuffing is added, or bit 7010 jvhen
stuffing is added. This pulse nominally occurs every 6 milliseconds + 1/584
milliseconds.

71 VCC6 - +5 Volt Supply.
Loop 3 Transceiver Interface Clock This clock input synchronizes the
transfer of HDSL data and frame mark to/from the Loop 3 transceiver. THs

72 ICLK3 DI clock samples the LP3DTI am®FP3inputs on rising edge, and outputs the
LP3DTO andTFP3outputs on the falling edge. The nominal frequency of fhis
clock signal is 1168 kHz.

73 GNDG6 - Ground.

74 FT11 - Factory Test This pin should not be connected and is reserved for factory test.

75 FT12 - Factory Test This pin should not be connected and is reserved for factory test.

76 FT13 - Factory Test This pin should not be connected and is reserved for factory test.
BPV Indicator Input . This pin provides hardware access to the mux HDS

77 BPVI DI BPV overhead bit on each loop. An active High pulse on this pin activatef the
BPV indicator bit on each loop in the next frame. This signal is ORed with
separate software control bits for each loop that can also activate the BP} bits.
Loss of E1 Signal This pin provides hardware access to the mux HDSL LJSD

78 LOSDI DI overhead bit on each loop. An active High pulse on this pin activates the JOSD
indicator bit on all loops in the next frame. This signal is ORed with sepafate
software control bits for each loop that can also activate the LOSD bits.

79 FRCMXAIS DI Fprce Mux AIS. When erjabled by the EXTMXAIS control bit, a High on tlis
bit forces the mux E1 to insert AlS.
E1 Frame Sync Output This output identifies the first frame bit position of

80 E1FRMO DO |the demux E1 data. The signal must be High for one ELICLKO period. The
nominal frequency of this signal is 8 kHz.

81 E1DATO DO E1 Data Output. This output signal provides the data to the external E1
framer.

82 FT14 - Factory Test This pin should not be connected and is reserved for factory test.
E1 Clock Output. This output is used to synchronize the transfer of E1 frgme

83 E1CLKO DO | mark and data. The output edge of this clock can be inverted by the INVOJXCK
control bit. The nominal frequency of this clock is 2.048 MHz.

84 FT15 - Factory Test This pin should not be connected and is reserved for factory test.

1. DI =digital input; DO = digital output, DI/O = digital input and output; Al = analog input, AO = analog output.
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LXP710 HDSL Framer/Mapper for 1168 kbps Applications

FUNCTIONAL DESCRIPTION

The framer is separated into the following blocks of logic:HDSL loops 2 and 3 are aligned to loop 1. The HDSL_MX
the multiplexer, demultiplexer, microprocessor interfaceplock multiplexes the HOH bits with the payload data as
E1l interface, and HDSL interface. The following shown in Table 115 on page 56. The HOH bits consist of
subsections describe each logic function. 19 indicator bits, 13 eoc bits, 14-bit sync word, and 4

) o stuffing bits (when necessary). Each loop has its own
The ETSI Technical Report ETR 152 will yield a better ,ytiplexer. A CRC6 is calculated per frame for each loop
understanding of the ETSI HDSL system. Framer relatedyc|uding the CRC bits, 14-bit sync word and the 4 stuffing

sections include, but are not limited to, the HDSL corgyjts. The result is stored and transmitted in the following
specifications, frame structure and Application specificiame.

requirements. It is beyond the scope of this document to

completely explain all of the details in ETR 152, but somerhe other indicator bits are febe, losd, bpv, psl, ps2, hrp,

of the directly related HFMA functionality will be covered. rrbe, rcbe, rega, rta, indc/indr and uib. The febe bit is
generated from the DX process and is sent out to the far end
HDSL device to indicate that a CRC error occurred in the

MU/tip/exer (MX) local received data. The losd bit is from the LOSDI pin for

The function of the MX block is to split the E1 payload into 0SS Of signal at the E1 interface. The bpv bit is from the
2 or 3 parts and then multiplex each part with HDSLBPV| pin for a bipolar V|olat|<_)n in the E1 data. The bits ps1
overhead (HOH) bits, including CRC6, eoc and Z-bits to b@"d ps2 are Power Status bits from NTU (HTU-R) -> LTU
passed on to the individual HDSL data pumps. The MXHTU-C) only. The hrp is the HDSL Repeater Present bit
block controls stuffing into the HDSL data stream. The Mx('épeater only). The rrbe, rcbe and rega bits are used for the
block configuration registers are programmed by théegenerator/repeater status. The rta is for the remote (NTU)

microprocessor. The microprocessor also sets the eoc aftf™M- The 2 uib bits are the Unspecified Indicator Bits.

Z-bits. Individual loop testing is supported by generatin

Yseveral bits can be set for error injection testing on a per
test and error patterns in the MX block. J g P

loop basis. The outgoing febe and bpv bits can be injected

Sync word generation and data scrambling, as defined S Single bit errors. The CRC can be set for continuous
ETR 152, are done by the SK70707 digital transceiver, ang™0r generation. RegistersiQHCTL, listed in Tables 6
therefore are not performed by the HFMA. throughs, control this activity.

Figure 2 shows a simplified logic block of the MX process.Tn€ transmitted Z-bits and eoc bits are set by the

The MX E1 CTL block uses the selected E1 clock to loadnicroprocessor interface. The Z-bit transmit registers are
the E1 data from the E1 Interface into the FIFOs. The EMXL1ZX in Tables 40 through 63, MXLZZn Tables 64

clock may be either the derived clock from the E1 datdfough 87, MXL3Z in Tables 88 through 111. The eoc
stream, EICLKI, or an internal nominal clock transmit registers are MXL1EOC in Tables 46 and 47,

(E1L_NMCK). The MXELCTL register (see Table 3 on MXL2EOC in Tables 70 and 71, MXL3EOC in Tables 94
pag_e 17) controls which E1 clock is selected as well a@nd 95. In general applications, the eoc is used by the HTU-

selecting whether E1 data or AIS (all 1s) is clocked into th& 10 transmit a command continuously to the HTU-R unit

FIFOs. The NMFMEN bit of the MXE1CTL register, when Until the HTU-R echoes the same command back to the
0, selects the E1FRMI pin, otherwise an internaIIyHTU'C three times. ETR 152 recommends some common

generated frame pulse is used. The Ladpime Slot commands that might be used, but it is up to each vendor to
Control Byte registers, iTSCTL, listed in Tables 10 specify detailed implementation. The only defined Z-bits

through21, control which time slots of the E1 data streanfire the first three used for loop identification. Other Z-bits
are assigned to which HDSL loop. The values loaded i€ reserved for vendor use.

these registers become valid only after setting th
LDTABLE bit in the TSCTL register (see Table 9 on
page 23). The MX Process HDSL loop data is routed to th
HDSL Interface.

She PAT_GEN block generates a QRSS pattern and can be
set to generate an error in that pattern. The QRSS is put in
5Iace of the E1 data for testing purposes. The QRSS signal
is on a per loop basis and is controlled by the PATCTL
register as described in Table 23 on page 27.

(4
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LXP710 Functional Description

Figure 2. MX Process
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DemU/tiplexer (DX) outgoing E1 data is controlled by the 4 LSBs of DXE1CTL

register (see Table 4).
The DX performs the reverse function of the MX by de-

multiplexing the HDSL bits into HOH bits and payload The DX_E1_CTL block generates a 1168KHz gapped
data and then combining the 2/3 HDSL payloads into an Eg¢lock as a reference for the E1_TMG_GEN block. The
payload. The HOH bits, eoc and Z-bits, are separated oX_E1_CTL uses the DX _E1_CK from the
from the payload, stored into registers for theEl_TMG_GEN to track the current position in the
microprocessor to read. The DX checks the received CROButgoing E1 data stream and to generate the DX_E1_FM,
against the data and sets a flag in case of an error conditidal framing pulse.

The DX also provides the E1 clock based upon an internal
PLL. The E1_TMG_GEN uses the DX_GAP_CK as the

reference for the DX_E1_CK. The DX _E1 NMCK is a
Figure 3 shows a simplified logic diagram of the DX nominal E1 clock used for E1 AlS, E1 loopback and as the
Process. Each individual loop data is clocked into &ource for the NME1CKO pin to sync an E1 framer when
separate FIFO. The DX_E1_CTL block controls the Writeit has no clock.
Enable to the FIFOs by blocking the HOH bits from beingT
loaded into the FIFOs. The DX E1 CTL selects from!n€ OH_PROC, overhead processor, looks for all of the

which FIFO to load data. The ordering of the time slots ig1OH bits in the incoming HDSL frames. There is a
based on the values programmed into th&SCTLx OH_PROC block for each HDSL loop. The received Z-
registers as described in Tables 10 through 21. The valub¥S: €oc bits and overhead bits are latched into their
loaded in these registers become valid only after setting t{ESPeCtive registers in the UP_IF. A CRC is calculated on

LDTABLE bit in the TSCTL register, Table 9. The data is the received data and the result is stored for comparison
passed through a mux to DX E’1 DATA. The otherdgainstthe CRC bits in the following frame. A CRC error
selection of the mux is AIS. The use of AIS for the 9€nerates the febe bit to the MX Process. The OH_PROC

1 EVEL
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LXP710 HDSL Framer/Mapper for 1168 kbps Applications

increments the associated error counters for CRC, febe afitie PAT_DET block, one per loop, generates a Pattern
bpv. These counters are in th®_IF section. The sync Sync Lost indication bit, PATLOS bit in PATSTAT
word bits and stuffing bits are discarded. register (see Table 25 on page 28), when the sync is not
) resent. The PAT _DET increments the appropriate
The OH_PROC compares the loop ID received from eacEnPATECL (see Tables 61, 85, and 110) counter for each
loop and generates a report to thB_IF, LPRSTAT  jnstance of a QRSS pattern bit failure. Overflows of these
register in Table 29, and sends the loop correction bits tgynters are indicated in PATSTAT register OVERFLOW
the HDSL Interface. bits (see Table 25). Overflows may also be set to trigger an
interrupt via the pP_IF registers GENINTEN and
GENINTSTAT (see Tables 30 and 31).

Figure 3: DX Process
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LXP710 Functional Description

1 IND_3EOCINTSTAT registers in Tables 34 and 35 are
Microprocessor Interface mlse tedl 1o theNTGEN o

The microprocessor interface provides access to all of

LXP710’s registers and routes the interrupt signals tarhe INT6MS pin is for the 6 ms timing related functions

external pins. The MBSE pin configures the LXP710such as when the MX eoc and Z-bits are ready to be loaded

microprocessor interface for either the Intel or Motorolato transmit and when the DX eoc and Z-bits have been

bus timing. The LXP710 registers are described in Tablegeceived. Additionally the EOC Triple-Echo Message

2 through 114. Compare Detected bits in the IND_3EOCINTEN and
IND_3EOCINTSTAT registers (see Tables 34 and 35) are

In the Motorola Mode (MBSE pin set High), the data busa|so tied to th&TBMS pin. This feature reduces software

D<0:7>, address bus A<0:6€S DS and RW are used to  processing needed to detect that a message has been

read or write to the LXP710’s internal registers. received three times.

In the Intel Mode (MBSE pin set Low), the data bus

D<0:7>, address bus A<0:6€S,RDandWR are usedto =1 [nterface

read or write to the LXP710’s internal registers. The board ) )
design must include a latch, using ALE, for the addresghe E1 interface connects to an E1 framer device. As
from the Intel multiplexed AD bus. This latch could be Shown in Figure 4, the incoming E1 data is routed to the

shared with the data pumps and other devices on board tH4X and is controlled by signals from the E1 framer. The
have non-multiplexed address pins. El interface takes E1 data from the DX and provides

control signals for the E1 framer. Two loopbacks are
To optimize code execution, Two external interrupt pinsavailable. The first loopback is for E1 input data to E1
INTGEN andINTEMS, are provided. ThRENTGEN pinis  output data. The other is the loopback for the internal DX
for general purpose interrupts as listed in the GENINTENEL1 payload back to the MX block. As shown in the
and GENINTSTAT registers in Tables 30 and 31. Thediagram, the two loopbacks are tied together. The loopback
INDCR bhits in the |IND_3EOCINTEN and is achieved by setting the E1LB bit in the DXE1CTL
register as described in Table 4.

Figure 4: EL1 Interface with Loopback Switching

E1CLKI MX_El_CK>
E1FRMI MX_El_FM>
E1DATI MX_El_DT>
< E1DATO P DX_E1_DT
E1ERMO DX_E1_FM
E1CLKO d DX_E1_CK
O
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HDSLLB bit in the LPCTL register (see Table 5) is set, all
HDSL Interface HDSL Interface loopbacks are set. The LOOP_REYV block

The HDSL interface block connects the HDSL loops to theshows how any loop swap combination can be set by the
MX and DX blocks. The block can provide loop switching, DX Process in Figure 3. The status of the loop connections

as well as loopback for each external incoming loop and gan be monitored by reading the LPREV bits in the
loopback for the internal MX signals to the DX block. _LPRSTAT register. See Table 29.

Figure 5 shows the possible signal routings. When the

Figure 5. HDSL Interface

s | [ e
4‘—)4— > —
MX_LP2 - LP20
DX_LP2 D‘ > —> < . LP2I

MX_LP3 - LP30 ,
DXLP3 | D |l < b ey LP3|
MUX_LB LOOP_REV HDSL_LB
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REGISTER DEFINITIONS

Table 2 provides a summary of the LXP710 registers. Tables 3 through 114 provide detailed descriptions of each of the
LXP710 register bits. The specified default values are set when the LXP710 is reset by pin 7.

Table 2: Register Summary

A dlgfexss ADc?c(j::?sasl Symbol Type Description
00 0 MXE1CTL R/W Mux E1 control register
01 1 DXE1CTL R/W Demux E1 control register
02 2 LPCTL R/W HDSL loop control register
03 3 L1OHCTL R/W HDSL Loop 1 overhead control register
04 4 L20HCTL R/W HDSL Loop 2 overhead control register
05 5 L3OHCTL R/W HDSL Loop 3 overhead control register
06 6 TSCTL R/W Time slot grouping table control register
07 7 LITSCTL1 R/W Loop 1 time slot control byte 1
08 8 LITSCTL2 R/W Loop 1 time slot control byte 2
09 9 LITSCTL3 R/W Loop 1 time slot control byte 3
0A 10 LITSCTL4 R/W Loop 1 time slot control byte 4
0B 11 L2TSCTL1 R/W Loop 2 time slot control byte 1
oC 12 L2TSCTL2 R/W Loop 2 time slot control byte 2
(0] 13 L2TSCTL3 R/W Loop 2 time slot control byte 3
OE 14 L2TSCTL4 R/W Loop 2 time slot control byte 4
OF 15 L3TSCTL1 R/W Loop 3 time slot control byte 1
10 16 L3TSCTL2 R/W Loop 3 time slot control byte 2
11 17 L3TSCTL3 R/W Loop 3 time slot control byte 3
12 18 L3TSCTL4 R/W Loop 3 time slot control byte 4
13 19 IDLECODE R/W Programmable idle code bytes
14 20 PATCTL R/W QRSS test pattern control register
15 21 FMSYNC_PLLCTL R/W Frame pulse sync & PLL control register
16 22 PATSTAT R/W Test pattern error counter status register
17 23 DXPSSTAT R/W Demux power status register
18 24 DXHRPSTAT R/W Demux HDSL repeater present status registér
19 25 DXLOSDSTAT R/W Demux loss of signal status register
1A 26 LPRSTAT R/W Loop reversal status register
1B 27 GENINTEN R/W General interrupt enable register
1C 28 GENINTSTAT R/W General interrupt status register
1D 29 6MSINTEN R/W 6 ms interrupt enable register
1E 30 6MSINTSTAT R/W 6 ms interrupt status register

B 13
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Table 2: Register Summary - continued

A d;'?exss Egg:?sasl Symbol Type Description
1F 31 IND_3EOCINTEN R/W Indicator bits & triple echo EOC enable regigter
20 32 IND_3EOCINTSTAT R/W Indicator bits & triple echo EOC status register
21 33 GLBCTL R/W Global control register
22 34 PLL_BWH R/W PLL band width control (high byte)
23 35 PLL_BWL R/W PLL band width control (low byte)
24 36 DXRSCNTR R Demux loops restart counter
25 37 MXL1Z1 R/W Mux loop 1 Z bits (LSB)
26 38 MXL1z2 R/W Mux loop 1 Z bits
27 39 MXL1Z3 R/W Mux loop 1 Z bits
28 40 MXL1z4 R/W Mux loop 1 Z bits
29 41 MXL1Z5 R/W Mux loop 1 Z bits
2A 42 MXL1Z6 R/W Mux loop 1 Z bits (MSB)
2B 43 MXL1EOCH R/W Mux loop 1 EOC message (high byte)
2C 44 MXL1EOCL R/W Mux loop 1 EOC message (low byte)
2D 45 MXL1UIB R/W Mux loop 1 UIB bits
2E 46 DXL1z1 R Demux loop 1 Z bits (LSB)
2F 47 DXL1z2 R Demux loop 1 Z bits
30 48 DXL1Z3 R Demux loop 1 Z bits
31 49 DXL1z4 R Demux loop 1 Z bits
32 50 DXL1Z5 R Demux loop 1 Z bits
33 51 DXL1Z6 R Demux loop 1 Z bits (MSB)
34 52 DXL1EOCH R Demux loop 1 EOC message (high byte)
35 53 DXL1EOCL R Demux loop 1 EOC message (low byte)
36 54 DXL1UIB R Demux loop 1 UIB bits
37 55 DXL1CRCEC R Demux loop 1 CRC error count
38 56 DXL1FEBEEC R Demux loop 1 FEBE error count
39 57 DXL1BPVEC R Demux loop 1 BPV error count
3A 58 L1PATECH R Loop 1 QRSS test pattern error counter (High)
3B 59 L1PATECL R Loop 1 QRSS test pattern error counter (Low)
3C 60 MX1RSCNTR R Loop 1 mux restart counter
3D-3F 61-63 - — Unused
40-44 64-68 - - Unused
45 69 MXL2Z1 R/W Mux loop 2 Z bits (LSB)
46 70 MXL2Z2 R/W Mux loop 2 Z bits
47 71 MXL2Z3 R/W Mux loop 2 Z bits
48 72 MXL2Z4 R/W Mux loop 2 Z bits
14 CloNs
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Table 2: Register Summary - continued
A d;'fexss Egg:zsasl Symbol Type Description
49 73 MXL2Z5 R/W Mux loop 2 Z bits
4A 74 MXL2Z6 R/W Mux loop 2 Z bits (MSB)
4B 75 MXL2EOCH R/W Mux loop 2 EOC message (High byte)
4C 76 MXL2EOCL R/W Mux loop 2 EOC message (Low byte)
4D 77 MXL2UIB R/W Mux loop 2 UIB bits
4E 78 DXL271 R Demux loop 2 Z bits (LSB)
4F 79 DXL2Z2 R Demux loop 2 Z bits
50 80 DXL2Z3 R Demux loop 2 Z bits
51 81 DXL2z4 R Demux loop 2 Z bits
52 82 DXL2Z5 R Demux loop 2 Z bits
53 83 DXL2Z6 R Demux loop 2 Z bits (MSB)
54 84 DXL2EOCH R Demux loop 2 EOC message (High byte)
55 85 DXL2EOCL R Demux loop 2 EOC message (Low byte)
56 86 DXL2UIB R Demux loop 2 UIB bits
57 87 DXL2CRCEC R Demux loop 2 CRC error count
58 88 DXL2FEBEEC R Demux loop 2 FEBE error count
59 89 DXL2BPVEC R Demux loop 2 BPV error counter
5A 90 L2PATECH R Loop 2 QRSS test pattern error counter (High byte
5B 91 L2PATECL R Loop 2 QRSS test pattern error counter (Low byte
5C 92 MX2RSCNTR R Loop 2 mux restart counter
5D-5F 93-95 - - Unused
60-64 96-100 - - Unused
65 101 MXL3Z1 R/W Mux loop 3 Z bits (LSB)
66 102 MXL3Z2 R/W Mux loop 3 Z bits
67 103 MXL3Z3 R/W Mux loop 3 Z bits
68 104 MXL3z4 R/W Mux loop 3 Z bits
69 105 MXL3Z5 R/W Mux loop 3 Z bits
6A 106 MXL3Z6 R/W Mux loop 3 Z bits (MSB)
6B 107 MXL3EOCH R/W Mux loop 3 EOC message (High byte)
6C 108 MXL3EOCL R/W Mux loop 3 EOC message (Low byte)
6D 109 MXL3UIB R/W Mux loop 3 UIB bits
6E 110 DXL3z1 R Demux loop 3 Z bits (LSB)
6F 111 DXL3Z2 R Demux loop 3 Z bits
70 112 DXL3Z3 R Demux loop 3 Z bits
71 113 DXL3z4 R Demux loop 3 Z bits
72 114 DXL3Z5 R Demux loop 3 Z bits
B 15
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Table 2: Register Summary - continued
A d;'fexss Egg:zsasl Symbol Type Description

73 115 DXL3Z6 R Demux loop 3 Z bits (MSB)
74 116 DXL3EOCH R Demux loop 3 EOC message (High byte)
75 117 DXL3EOCL R Demux loop 3 EOC message (Low byte)
76 118 DXL3UIB R Demux loop 3 UIB bits
77 119 DXL3CRCEC R Demux loop 3 CRC error count
78 120 DXL3FEBEEC R Demux loop 3 FEBE error count
79 121 DXL3BPVEC R Demux loop 3 BPV error count
TA 122 L3PATECH R Loop 3 QRSS test pattern error counter (High byte]
7B 123 L3PATECL R Loop 3 QRSS test pattern error counter (Low byte
7C 124 MX3RSCNTR R Loop 3 mux restart counter
7D 125 VER R HFMA version number
7E 126 MXTEST R/W UP mode testing register for mux
7F 127 DXTEST R/W | uP mode testing register for demux

16 QLEVEL
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Mux E1 Control Register

Address: 00
Abbreviation: MXE1CTL
Read/Write
Table 3: Mux E1 Control Register
Bit Name Default Description
7 n/a 0 Not used; Always read Low.
6 n/a 0 Not used; Always read Low.
Invert Mux E1 Input Clock. When High, the rising edge of E1CLKI
5 INVMXCK 0 samples the mux E1 data and frame mark. When this bit is Low, thg
falling edge samples the data and frame mark.
Nominal Clock Enable. When High, nominal clock is selected to ingut
4 NMCKEN 0 the MX_PROCESS block. When Low, E1 recovered clock is selectgd to
input the MX_PROCESS block.
Nominal Frame Pulse Enable. When High, nominal frame pulse is
3 NMFMEN 0 selected to input the MX_PROCESS block. When Low, Demux E1
frame pulse is selected to input the MX_PROCESS block.
> MXSLIDEN 1 MUx Sliding Enable. When High, sliding mode is selected. When Lpw,
jerking mode is selected.
Send Mux E1 AIS. When High, E1 AIS is inserted into the mux HD$L
1 SNDMXAIS 0 payload of two/three loops. When Low, the incoming E1 is inserted.[This
control bit is ORed with the FRCMAIS input pin (when enabled) to
control mux AlS.
External Mux AIS Enable. When High, the FRCMAIS input pin is
0 EXTMAIS 0 enabled to insert mux E1 AIS. When Low, mux AIS insert is controljed
solely by the SNDMAIS control bit.
NOTE: Usage of NMCKEN and NMFMEN are:
Operation __NMCKEN _NMEMEN
Framed service 0 0
Unframed service 0 1
E1 loopback 1 1
E1 loss of signal (LOS) 1 1
(where E1 framer doesn’t provide clock in LOS)
gLEVEL 17
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Demux E1 Control Register

Address: 01
Abbreviation: DXE1CTL
Read/Write
Table 4: Demux E1 Control Register
Bit Name Default Description
Invert Demux E1 Output Clock. When High, the demux E1 data and flame
7 INVDXCK 0 mark signals are updated on the falling edge of ELCLKO. When this pit is
Low, the data and frame mark are updated on the rising edge.
E1 Loopback. When High, both directions of the E1 NRZ clock, data,Jand
6 E1LB 0 o
frame mark are looped back. When Low, normal operation is enabled.
5 TMGSRC1 0 Demux E1 Timing Source Select. These two bits can select the ADHLL
output or nominal clock as E1CLKO.
00: dependent on the status of input pins LOSWx and software settirfg in
LPCTL register. The loop with first inactive LOSW status will be seleqed.
4 TMGSRCO 0 If a}ll LOSWx are active, force to nominal clock.
01: force to loop 1
10: force to loop 2
11: force to loop 3
Demux Loop 3 AIS Enable. When High, the demux Loop 3 payload is
3 DXAIS3 0 -
forced to all ones. When Low, normal operation is enabled.
Demux Loop 2 AIS Enable. When High, the demux Loop 2 payload is
2 DXAIS2 0 o
forced to all ones. When Low, normal operation is enabled.
Demux Loop 1 AIS Enable. When High, the demux Loop 1 payload is
1 DXAIS1 0 C
forced to all ones. When Low, normal operation is enabled.
External Demux AIS Enable. When High, the LOSW1 input pin is enapled
to force the demux Loop 1 payload to all ones, LOSW2 input pin is enIlbIed
0 EXTDAIS 1 to force the demux Loop 2 payload to all ones, and LOSW3 input pinjis

enabled to force the demux Loop 3 payload to all ones. When EXTDA
Low, external demux AlS insertion is disabled.

IS is
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HDSL Loop Control Register

pop
w, all

Address: 02
Abbreviation: LPCTL
Read/Write
Table 5: HDSL Loop Control Register
Bit Name Default Description
7 n/a 0 Not used; Always read Low.
HDSL Loopback Enable. When High, both directions of the Loop 1, I
6 HDSLLB 0 2 and Loop 3 frame mark and data signals are looped back. When L
HDSL loopbacks are disabled.
5 LOSW3C1 0 LOSW3 S/W Control
Normal Operation: 0x
4 LOSW3CO 0 Force to Active: 10
Force to Inactive: 11
3 LOSw2C1 0 LOSW2 S/W Control
Normal Operation: Ox
2 LOSW2CO0 0 Force to Active: 10
Force to Inactive: 11
1 LOSwiC1 0 LOSW1 S/W Control
Normal Operation: Ox
0 LOSW1CO 0 Force to Active: 10
Force to Inactive: 11
B 19
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HDSL Loop 1 Overhead Control Register

Address: 03
Abbreviation: LIOHCTL
Read/Write
Table 6: HDSL Loop 1 Overhead Control Register
Bit Name Default Description
7 n/a 0 Not used; Always read Low.
Mux Loop 1 FEBE Inject (Single-bit). A Low-to-High transition on this pit
causes the mux Loop 1 FEBE overhead bit to be activated for one frgme.
6 L1FEBE 0 After the FEBE bit has been inserted, this control bit is automatically
cleared. The FEBE bit is also activated each time a demux CRC erroy is
detected (on either loop).
Mux Loop 1 BPV Error Inject (Single-bit). A Low-to-High transition on
this bit causes the mux Loop 1 BPV overhead bit to be activated for qne
5 L1BPV 0 frame. After the BPV bit has been transmitted, this control bit is
automatically cleared. The mux BPV indicator bit can also be activatqd by
the BPV input pin.
Mux Loop 1 CRC Error Inject (Continuous). When High, a continuoug
4 L1CRCE 0 error is injected in the mux Loop 1 CRC code until this bit is cleared by the
microprocessor.
Mux Loop 1 LOSD Alarm Activate. When High, the mux Loop 1 LOSP
3 L1LOSD 0 alarm overhead bit is activated until this bit is reset by the microprocqssor.
When Low, the LOSD alarm bits are still sent when LOSD input pin is
active.
5 L1HRP 0 Mux Loop 1 HDSL Repeater Present Control. When High, the mux Ldop 1
HRP overhead bit is activated until this bit is reset by the microprocegsor.
1 L1PS1 0 Mux Loop 1 Power Status Bit #1 Control. When High, the mux Loop 1pS1
overhead bit is activated until this bit is reset by the microprocessor.
0 L1PS2 0 Mux Loop 1 Power Status Bit #2 Control. When High, the mux Loop 1jPS2

overhead bit is activated until this bit is reset by the microprocessor.

NOTE: Although the HDSL overhead indicator bits are active Low on the HDSL data stream, all control bits in this register

are active High, i.e., the overhead control bits are inverted before they are transmitted on the loop.

20
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HDSL Loop 2 Overhead Control Register

Address: 04

Abbreviation: L2ZOHCTL

Read/Write

Table 7: HDSL Loop 2 Overhead Control Register
Bit Name Default Description
7 n/a 0 Not used; Always read Low.

Mux Loop 2 FEBE Inject (Single-bit). A Low-to-High transition on thid
bit causes the mux Loop 2 FEBE overhead bit to be activated for on
6 L2FEBE 0 frame. After the FEBE bit has been inserted, this control bit is

automatically cleared. The FEBE bit is also activated each time a demux
CRC error is detected (on either loop).

14

Mux Loop 2 BPV Error Inject (Single-bit). A Low-to-High transition of
this bit causes the mux Loop 2 BPV overhead bit to be activated for pne
5 L2BPV 0 frame. After the BPV bit has been transmitted, this control bit is
automatically cleared. The BPV indicator can also be activated by thg
microprocessor.

Mux Loop 2 CRC Error Inject (Continuous). When High, a continuoup
4 L2CRCE 0 error is injected in the mux Loop 1 CRC code until this bit is cleared by the
Microprocessor.

Mux Loop 2 LOSD Alarm Activate. When High, the mux Loop 2 LOSpP
3 L2LOSD 0 alarm overhead bit is activated until this bit is reset by the microprocgssor.
When Low, the LOSD alarm is sent if the LOSD input pin is active.

Mux Loop 2 HDSL Repeater Present Control. When High, the mux Loop
2 L2HRP 0 2 HRP overhead bit is activated until this bit is reset by the
Microprocessor.

NJ

Mux Loop 2 Power Status Bit #1 Control. When High, the mux Loop

! L2PS1 0 PS1 overhead bit is activated until this bit is reset by the microprocegsor.

Mux Loop 2 Power Status Bit #2 Control. When High, the mux Loop P

0 L2PS2 0 PS2 overhead bit is activated until this bit is reset by the microprocegsor.

NOTE: Although the HDSL overhead indicator bits are active Low on the HDSL data stream, all control bits in this register
are active High, i.e., the overhead control bits are inverted before they are transmitted on the loop.

(4
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HDSL Loop 3 Overhead Control Register

Address: 05
Abbreviation: L3OHCTL
Read/Write
Table 8: HDSL Loop 3 Overhead Control Register
Bit Name Default Description
7 n/a 0 Not used; Always read Low.
Mux Loop 3 FEBE Inject (Single-bit). A Low-to-High transition on thid
bit causes the mux Loop 3 FEVE overhead bit to be activated for on¢g
6 L3FEBE 0 frame. After the FEBE bit has been inserted, this control bit is
automatically cleared. The FEBE bit is also activated each time a denux
CRC error is detected (on either loop).
Mux Loop 3 BPV Error Inject (Single-bit). A Low-to-High transition of
this bit causes the mux Loop 3 BPV overhead bit to be activated for pne
5 L3BPV 0 frame. After the BPV bit has been transmitted, this control bit is
automatically cleared. The BPV indicator can also be activated by the
microprocessor.
Mux Loop 3 CRC Error Inject (Continuous). When High, a continuoup
4 L3CRCE 0 error is injected in the mux Loop 1 CRC code until this bit is cleared by the
microprocessor.
Mux Loop 3 LOSD Alarm Activate. When High, the mux Loop 3 LOSpD
3 L3LOSD 0 alarm overhead bit is activated until this bit is reset by the microprocgssor.
When Low, the LOSD alarm is sent if the LOSD input pin is active.
Mux Loop 3 HDSL Repeater Present Control. When High, the mux Loop
2 L3HRP 0 3 HRP overhead bit is activated until this bit is reset by the
microprocessor.
1 L3PS1 0 Mux Loop 3 Power Status Bit #1 Control. When High, the mux Loop B
PS1 overhead bit is activated until this bit is reset by the microprocegsor.
0 L3PS2 0 Mux Loop 3 Power Status Bit #2 Control. When High, the mux Loop B
PS2 overhead bit is activated until this bit is reset by the microprocegsor.

NOTE: Although the HDSL overhead indicator bits are active Low on the HDSL data stream, all control bits in this register
are active High, i.e., the overhead control bits are inverted before they are transmitted on the loop.
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Time Slot Grouping Table Control Register

Address: 06
Abbreviation: TSCTL
Read/Write
Table 9: Time Slot Grouping Table Control Register
Bit Name Default Description
7,6 n/a 0 Not used; Always read Low.
5 LPREN3 0 Loop Reversal Detection Enable. When High, enables loop 3 ID detec§on
operation.
4 LPREN? 0 Loop Reversal Detection Enable. When High, enables loop 2 ID detecfon
operation.
3 LPREN1 0 I(;ggfassr\]/ersal Detection Enable. When High, enables loop 1 ID detecfon

Preferred Loop Enable. When High, time slot tables of Loop 1 and Logp 2

2 SWAPEN 0
are swapped.

1 LDTABLE 0 Load Time Slot Grouping Table. When High, time slot grouping tables pre
loaded into Mux and Demux blocks and the bit is cleared automatically

0 FULLEL 0 Full E1/Fractional E1 Control. When High, fractional E1 application is

selected. When Low, full E1 is selected.

HDSL Loop 1 Time Slot Control Byte (12 bytes)

Address: 07
Abbreviation: LITSCTL1
Read/Write
Table 10: Loop 1 Time Slot Control Byte 1

Bit Name Default Description

7 TSGO 1

6 TSG1 1

5 TSG2 0

4 TSG3 1 Loop 1 Time Slot Grouping (Byte 1). Each bit that is set Low blocks

transmission of the corresponding DSO0 channel in the mux E1 by forging

3 TSG4 0 its bits to idle code.

2 TSG5 1

1 TSG6 0

0 TSG7 1
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Address: 08
Abbreviation: LITSCTL2
Read/Write
Table 11: Loop 1 Time Slot Control Byte 2
Bit Name Default Description
7 TSG8 0
6 TSG9 1
5 TSG10 0
4 TSG11 1 Loop 1 Time Slot Grouping (Byte 2). Each bit that is set Low blocks
transmission of the corresponding DSO channel in the mux E1 by foring
3 TSG12 0 its bits to idle code.
2 TSG13 1
1 TSG14 0
0 TSG15 1
Address: 09
Abbreviation: LITSCTL3
Read/Write
Table 12: Loop 1 Time Slot Control Byte 3
Bit Name Default Description
7 TSG16 1
6 TSG17 0
5 TSG18 1
4 TSG19 0 Loop 1_Tir_ne Slot Grouping (Byf[e 3). Each bit thgt is set Low blocks _
transmission of the corresponding DSO channel in the mux E1 by forfing
3 TSG20 1 |its bits to idle code.
2 TSG21 0
1 TSG22 1
0 TSG23 0
Address: OA
Abbreviation: LITSCTL4
Read/Write
Table 13: Loop 1 Time Slot Control Byte 4
Bit Name Default Description
7 TSG24 1
6 TSG25 0
5 TSG26 1
4 TSG27 0 Loop 1 Time Slot Grouping (Byte 4). Each bit that is set Low blocks
transmission of the corresponding DSO channel in the mux E1 by forging
3 TSG28 1 its bits to idle code.
2 TSG29 0
1 TSG30 1
0 TSG31 0
$LEVEL
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Address: 0B
Abbreviation: L2TSCTL1
Read/Write
Table 14: Loop 2 Time Slot Control Byte 1
Bit Name Default Description
7 TSGO 1
6 TSG1 0
5 TSG2 1
4 TSG3 0 Loop 2 Time Slot Grouping (Byte 1). Each bit that is set Low blocks
transmission of the corresponding DSO0 channel in the mux E1 by forging
3 TSG4 1 its bits to idle code.
2 TSG5 0
1 TSG6 1
0 TSG7 0
Address: 0C
Abbreviation: L2TSCTL2
Read/Write
Table 15: Loop 2 Time Slot Control Byte 2
Bit Name Default Description
7 TSG8 1
6 TSG9 0
5 TSG10 1
4 TSG11 0 Loop 2'Tir.ne Slot Grouping (Byj[e 2). Each bit tha}t is set Low blocks .
transmission of the corresponding DSO channel in the mux E1 by forging
3 TSG12 1 its bits to idle code.
2 TSG13 0
1 TSG14 1
0 TSG15 0
Address: 0D
Abbreviation: L2TSCTL3
Read/Write
Table 16: Loop 2 Time Slot Control Byte 3
Bit Name Default Description
7 TSG16 1
6 TSG17 1
5 TSG18 0
4 TSG19 1 Loop 2'Tir.ne Slot Grouping (Byj[e 3). Each bit tha}t is set Low blocks .
transmission of the corresponding DSO channel in the mux E1 by forging
3 TSG20 0 its bits to idle code.
2 TSG21 1
1 TSG22 0
0 TSG23 1
®LEVEL
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ts

Address: OE
Abbreviation: L2TSCTL4
Read/Write
Table 17: Loop 2 Time Slot Control Byte 4
Bit Name Default Description
7 TSG24 0
6 TSG25 1
5 TSG26 0
4 TSG27 1 Loop 2_Tir_ne Slot Grouping (Byf[e 4). Each bit thgt is set Low blocks _
transmission of the corresponding DSO channel in the mux E1 by forfing
3 TSG28 0 |its bits to idle code.
2 TSG29 1
1 TSG30 0
0 TSG31 1
Address: OF
Abbreviation: L3TSCTL1
Read/Write
Table 18: Loop 3 Time Slot Control Byte 1
Bit Name Default Description
Loop 3 Time Slot Grouping (Byte 1). Each bit that is set Low blocks
<7:0> TSG<0:7> 0 transmission of the corresponding DSO channel in the mux E1 by forcing
bits to idle code.
Address: 10
Abbreviation: L3TSCTL2
Read/Write
Table 19: Loop 3 Time Slot Control Byte 2
Bit Name Default Description
Loop 3 Time Slot Grouping (Byte 2). Each bit that is set Low blocks
<7.0> TSG<8:15> 0 transmission of the corresponding DSO channel in the mux E1 by forcing its
bits to idle code.
Address: 11
Abbreviation: L3TSCTL3
Read/Write
Table 20: Loop 3 Time Slot Control Byte 3
Bit Name Default Description
Loop 3 Time Slot Grouping (Byte 3). Each bit that is set Low blocks
<7:0> TSG<16:23> 0 transmission of the corresponding DSO channel in the mux E1 by forging

its bits to idle code.
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Address: 12
Abbreviation: L3TSCTL4
Read/Write
Table 21: Loop 3 Time Slot Control Byte 4
Bit Name Default Description

Loop 3 Time Slot Grouping (Byte 4). Each bit that is set Low blocks
<7:0> TSG<24:31> 0 transmission of the corresponding DSO channel in the mux E1 by forging
its bits to idle code.

Programmable Idle Code Byte

Address: 13

Abbreviation: IDLECODE

Read/Write

Table 22: Programmable Idle Code Bytes

Bit Name Default Description
Programmable Idle Code. This 8 bit code contains the byte used for
<7:0> IDLE<7:0> FFh channel blocking. IDLE7 is the MSB and the first bit of E1 channel shifted

out.

QRSS Test Pattern Control

Address: 14
Abbreviation: PATCTL
Read/Write
Table 23: QRSS Test Pattern Control Register
Bit Name Default Description
7,6 n/a 0 Not used; Always read Low.
Loop 3 Test Pattern Generation/Detection Enable. When High, the
5 PATEN3 0 internal pattern is inserted into the mux HDSL payload. When Loy,

the incoming mux E1 is inserted.

Loop 2 Test Pattern Generation/Detection Enable. When High, th
4 PATEN2 0 internal pattern is inserted into the mux HDSL payload. When Lo
the incoming mux E1 is inserted.

Loop 1 Test Pattern Generation/Detection Enable. When High, th
3 PATEN1 0 internal pattern is inserted into the mux HDSL payload. When Loy,
the incoming mux E1 is inserted.

Loop 3 Test Pattern Error Injection. When High, one bit error is
2 PATERRI3 0 injected into loop payload. When Low, error injection is disabled.
After two frame pulses occurs, this bit is cleared.

Loop 2 Test Pattern Error Injection. When High, one bit error is
1 PATERRI2 0 injected into loop payload. When Low, error injection is disabled.
After two frame pulses occurs, this bit is cleared.

Loop 1 Test Pattern Error Injection. When High, one bit error is
0 PATERRI1 0 injected into loop payload. When Low, error injection is disabled.
After two frame pulses occurs, this bit is cleared.

D
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Frame Pulse Sync & PLL Control Register

Address: 15
Abbreviation: FMSYNC_PLLCTL
Read/Write
Table 24: Frame Pulse Sync & PLL Control Register
Bit Name Default Description
<7:5> n/a 0 Not used; Always read Low.
4 SYNCEN 1 Loops Alignment Enable. When High, this bit enables synchronizajion
of the HDSL frames.
Frame Pulse Synchronization Select:
00: No frame synchronization
3 SYNCFM[1] 0 01: Sync with Loop 1 frame pulse
10: Sync with Loop 2 frame pulse
11: Sync with Loop 3 frame pulse
2 SYNCFMI[O0] 1
1 E1CLKSRC 0 E.l Qlock Source Select; 1 = External Timing Source; 0 = Internal
Timing Source.
0 LOCKSEL 0 PLL Locking Time Select; 1 = Slow locking time; 0 = Fast locking tjme.

Test Pattern Error Counter Status Register
All of the HDSL overhead status bits in this register are latched active High when detected, and remain High until a write

is done by the microprocessor.

Address: 16
Abbreviation: PATSTAT
Read/Write
Table 25: Test Pattern Error Counter Status Register
Bit Name Default Description
<7:6> n/a 0 Not used; Always read Low.
<5:3> OVERFLOW<3:1> 0 Loop <3:1> Test Pattern Error Counter Status. When High, Pattq
Error Counter has overflowed.
<2:0> PATLOS<3:1> 0 Ilz)c;?p <3:1> Sync Pattern Detector Status. When High, Pattern Sy

28
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Demux Power Status Register

Address: 17
Abbreviation: DXPSSTAT
Read/Write

Table 26: Demux Power Status Register

Bit Name Default Description
<7:6> n/a 0 Not used; Always read Low.

5 DL3PS1 0 Demux Loop3 power status bit #1.

4 DL3PS2 0 Demux Loop3 power status bit #2.

3 DL2PS1 0 Demux Loop2 power status bit #1.

2 DL2PS2 0 Demux Loop2 power status bit #2.

1 DL1PS1 0 Demux Loop 1 power status bit #1.
0 DL1PS2 0 Demux Loop 1 power status bit #2.

All of the HDSL overhead status bits in this register are latched active High when detected, and remain High until a write
is done by the microprocessor.

NOTE: Although the HDSL overhead indicator bits are active Low on the HDSL data stream, all status bits in this register
are active High, i.e., the status bits are inverted from what was received on the loop.

Demux HDSL Repeater Present Status Register

Address: 18
Abbreviation: DXHRPSTAT
Read/Write
Table 27: Demux HDSL Repeater Present Status Register
Bit Name Default Description
<7:3> n/a 0 Not used; Always read Low.
<2:0> D<3:1>HRP 0 Demux loop<3:1> HDSL Repeater present status bit.

NOTE: Although the HDSL overhead indicator bits are active Low on the HDSL data stream, all status bits in this register
are active High, i.e., the status bits are inverted from what was received on the loop.

Demux Loss of Signal Status Register

Address: 19
Abbreviation: DXLOSDSTAT
Read/Write
Table 28: Demux Loss of Signal Status Register
Bit Name Default Description
<7:3> n/a 0 Not used; Always read Low.
<2:0> D<3:1>LOSD 0 Demux loop<3:1> loss of signal status bit.

All of the HDSL overhead status bits in this register are latched active High when detected, and remain High until a write
of a logic one is done by the microprocessor.

NOTE: Although the HDSL overhead indicator bits are active Low on the HDSL data stream, all status bits in this register
are active High, i.e., the status bits are inverted from what was received on the loop.

(4
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Loop Reversal Status Register

=

W

™~

Address: 1A
Abbreviation: LPRSTAT
Read/Write
Table 29: Loop Reversal Status Register
Bit Name Default Description
7,6 n/a 0 Not used; Always read zero.
5 LPRDONE3 0 Loop Reversal Detect. When in HTUC Mode (LTU = 1), boloas
4 LPRDONE?2 0 detected the loop identification returned from HTUR.
In HTUR Mode (LTU = 0), Loopx has detected the same loop
3 LPRDONE1 0 identification three times, and the Lorpeversal is done.
2 LPREV[2] 0 000: Directs Loop 1 data to Loop 1 buffer and Loop 2 data to Loop|2
1 LPREV[1] o |buffer.
001: Directs Loop 1 data to Loop 2 buffer and Loop 2 data to Loop
buffer.
010: Directs Loop 1 data to Loop 2 buffer and Loop 2 data to Loop
buffer.
011: Directs Loop 1 data to Loop 3 buffer and Loop 2 data to Loop
0 LPREV[O] 0 buffer.

=

100: Directs Loop 1 data to Loop 3 buffer and Loop 2 data to Loop
buffer.

101: Directs Loop 1 data to Loop 1 buffer and Loop 2 data to Loop
buffer.

W

General Interrupt Enable Register

Address: 1B
Abbreviation: GENINTEN
Read/Write
Table 30: General Interrupt Enable Register
Bit Name Default Description
7 n/a 0 Not used; Always read Low.
6 EIPATLOS 0 Enable interrupt on pattern sync loss.
5 EIECOVR 0 Enable Interrupt on pattern error counter overflow.
4 EILOSD 0 Enable interrupt on demux loop 1 or loop 2 or loop 3 LOSD.
3 EIPS 0 Enable interrupt on demux loop power status indication.
2 EIL3INDC_R 0 Enable interrupt on demux loop 3 indc/indr bit active.
1 EIL2INDC_R 0 Enable interrupt on demux loop 2 indc/indr bit active.
0 EILLINDC_R 0 Enable interrupt on demux loop 1 indc/indr bit active.
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General Interrupt Vector Status
All of the HDSL overhead status bits in this register are latched active High when detected, and remain High until a write
is done by the microprocessor. When a logic ‘1’ is written to these registers, these status bits are cleared unless the

associated overhead bit is still active.

Address: 1C
Abbreviation: GENINTSTAT
Read/Write
Table 31: General Interrupt Status Register
Bit Name Default Description
7 n/a 0 Not used; Always read Low.
6 IVPATLOS 0 Pattern sync loss.
5 IVECOVR 0 Pattern error counter overflow.
4 IVLOSD 0 Demux loop 1 or loop 2 or loop 3 LOSD.
3 IVPS 0 Demux loops PS1 or PS2 indication.
2 IVL3INDC_R 0 Demux loop 3 indc/r bit active, new event.
1 IVL2INDC_R 0 Demux loop 2 indc/r bit active, new event.
0 IVL1INDC_R 0 Demux loop lindc/r bit active, new event.

NOTE: INTGEN interrupt pin corresponds to the interrupt of PATLOS, ECOVR, LOSD, PS, UIB status bits in the
GENINSTAT register and the INDC/R status bits in IND_3EOCSTAT register.

6MS Interrupt Enable Register

Address: 1D
Abbreviation: 6MSINTEN
Read/Write
Table 32: 6ms Interrupt Enable Register
Bit Name Default Description
<7:6> n/a 0 Not used; Always read Low.
5 EIMX36MS 0 Enable interrupt on loop 3 mux 6ms interrupt.
4 EIMX26MS 0 Enable interrupt on loop 2 mux 6ms interrupt.
3 EIMX16MS 0 Enable interrupt on loop 1 mux 6ms interrupt.
2 EIDX36MS 0 Enable interrupt on loop 3 demux 6ms interrupt.
1 EIDX26MS 0 Enable interrupt on loop 2 demux 6ms interrupt.
0 EIDX16MS 0 Enable interrupt on loop 1 demux 6ms interrupt.
B 3
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6MS Interrupt Vector Status

When a logic ‘1’ is written to these registers, these status bits are cleared unless the associated overhead bitis still activ

Address: 1E

Abbreviation: 6MSINTSTAT

Read/Write

Table 33: 6ms Interrupt Status Register
Bit Name Default Description

<7:6> n/a 0 Not used; Always read Low.

5 L3MX6MS 0 Loop 3 mux 6ms interrupt.
4 L2MX6MS 0 Loop 2 mux 6ms interrupt.
3 L1IMX6MS 0 Loop 1 mux 6ms interrupt.
2 L3DX6MS 0 Loop 3 demux 6ms interrupt.
1 L2DX6MS 0 Loop 2 demux 6ms interrupt.
0 L1DX6MS 0 Loop 1 demux 6ms interrupt.

NOTE: INT6MS interrupt pin corresponds to the interrupt of Mux and Demux 6MS status bits in the 6MSINTSTAT
register and triple-echo EOC status bits in IND_3EOCSTAT register.

Indicator and Triple Echo EOC Interrupt Enable Register

Address: 1F
Abbreviation: IND_3EOCINTEN
Read/Write
Table 34: Indicator Bits & Triple Echo EOC Enable Register
Bit Name Default Description
<7:6> n/a 0 Not used; Always read zero.
<5:3> EIL<3:1>INDCR 0 Enable interrupt on loop <3:1> ready to receive indicator bit.
Enable Interrupt on Loop <3:1> EOC Triple-Echo Message Comparg.
When High, in addition to enabling the Triple-Echo Message interrut,
. . the integrated EOC message (which is updated only when a Triple_[Echo
<2:0> ElL<3:1>CMP 0 message is valid) is output. When Low, the non-integrated EOC megsage
(updated every 6 ms) is sent to the receive EOC message register gn each
loop.
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Indicator and Triple Echo EOC Interrupt Status Register

When a logic ‘1’ is written to these registers, these status bits are cleared unless the associated overhead bitis still activ

Address: 20
Abbreviation: IND_3EOCINTSTAT
Read/Write
Table 35: Indicator Bits & Triple EOC Status Register
Bit Name Default Description
<7:6> n/a 0 Not used; Always read zero.
<5:3> L<3:1>INDCR 0 Loop <3:1> Ready to Receive Indicator. This status bit is active o
indicate to the distant HDSL transceiver that it is ready to receive]data.
<2:0> L<3:1>EOCCMP 0 Loop <3:1> EOC Triple-Echo Message Compare Detected. This|status
bit is active only when a new message has been received three
consecutive times.

Global Control Register

Address: 21
Abbreviation: GLBCTL
Read/Write
Table 36: Global Control Register
Bit Name Default Description

7 n/a 0 Not used; always read zero.

6 LP_CFG[1] 0 HDSL loop configuration for fractional E1 application at central offfce
side. These two bits will control the relationship of DX three data
buffer’s restart.

00: loops 1, 2 coming from the same remote terminal.
> LP_CFG[O] 0 01: loops 1, 3 coming from the same remote terminal.

10: loops 2, 3 coming from the same remote terminal.
11: 3 loops coming from 3 different remote terminals.

E1 Data Loopback Enable for fractional E1. When High, both inpug
4 E1DTLB 0 output directions of the E1 NRZ data are loopback, but not the E1 glock
or frame pulse. When Low, normal operation.

E1 Framer Select. 0 = Select DS2143; 1 = Select DS2181.
If 0, ELIFRMO and E1FRM1 coincide with the first bit of time slot O for
3 E1FMSEL 0 E1DATO and E1DATI respectively.
If 1, EAFRMO and E1FRMI coincide with the last bit of time slot 31[for
E1DATO and E1DATI respectively.

1 = Threshold Modulation Enable.

2 THMODEN 1 0 = Threshold Modulation Disable.

Indicates the DX E1 clock loop source status.
00: loop 1

<1:0> TMGSTAT 0
01: loop 2
10: loop 3

®LEVEL
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PLL Band Width Control Registers (2 bytes)

Address: 22
Abbreviation: PLL_BWH
Read/Write
Table 37: PLL Band Width Control (High Byte)
Bit Name Default Description
<7:0> PLL BWH EC PLL.Iock_mg time register High byte. Forvalue§ greater t.han 80h, Ig
- locking time to low end frequency, with lower jitter amplitude.
Address: 23
Abbreviation: PLL_BWL
Read/Write
Table 38: PLL Band Width Control (Low Byte)
Bit Name Default Description
<7:0> PLL_BWL 03 PLL locking time register Low byte. For values less than 80h, longg

locking time to High end frequency, with lower jitter amplitude.

Demux Restart Counter Register

Address: 24
Abbreviation: DXRSCNTR
Read only
Table 39: Demux Restart Counter
Bit Name Default Description
. E1 Demux Restart Counter. Increments each time the E1 demux
<7.0> n/a 0

has been restarted. Primarily used for manufacture testing.

Mux Loop 1 Z Bit Registers (6 Bytes)

Address: 25
Abbreviation: MXL1Z1
Read/Write
Table 40: Mux Loop 1 Z Bits (LSB)
Bit Name Default Description
<7:0> 7<1:8> FF Mux Loop 1 Z bit <1:8>
Address: 26
Abbreviation: MXL1Z2
Read/Write
Table 41: Mux Loop 1 Z Bits
Bit Name Default Description
<7:0> 7<9:16> FF Mux Loop 1 Z bit <9:16>
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Address: 27
Abbreviation: MXL1Z3
Read/Write
Table 42: Mux Loop 1 Z Bits
Bit Name Default Description
<7:0> 7<17:24> FF Mux Loop 1 Z bit <17:24>
Address: 28
Abbreviation: MXL1Z4
Read/Write
Table 43: Mux Loop 1 Z Bits
Bit Name Default Description
<7:0> 7<25:32> FF Mux Loop 1 Z bit <25:32>
Address: 29
Abbreviation: MXL1Z5
Read/Write
Table 44: Mux Loop 1 Z Bits
Bit Name Default Description
<7:0> 7<33:40> FF Mux Loop 1 Z bit <33:40>
Address: 2A
Abbreviation: MXL1Z6
Read/Write
Table 45: Mux Loop 1 Z Bits (MSB)
Bit Name Default Description
<7:0> 7<41:48> FF Mux Loop 1 Z bit <41:48>

Mux Loop 1 EOC Transmit Message (2 bytes)

Address: 2B
Abbreviation: MXL1EOCH
Read/Write
Table 46: Mux Loop 1 EOC Message (High Byte)
Bit Name Default Description
<7:5> n/a 0 Not used; Always read Low.
<4:0> EOC<1:5> 0 Mux Loop 1 EOC bit <1:5>

L
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Address: 2C
Abbreviation: MXL1EOCL
Read/Write
Table 47: Mux Loop 1 EOC Message (Low Byte)
Bit Name Default Description
<7.0> EOC<6:13> 0 Mux Loop 1 EOC bit <6:13>

Mux Loop 1 User Indicator Bit Register

Address: 2D
Abbreviation: MXL1UIB
Read/Write
Table 48: Mux Loop 1 UIB Bits
Bit Name Default Description
7 n/a 0 Not used; Always read Low.
6 RRBE 0 Mux loop 1 regenerator remote block error.
5 RCBE 0 Mux loop 1 regenerator central block error.
4 REGA 0 Mux loop 1 internal alarm bit in the regenerator.
3 RTA 0 Mux loop 1 remote terminal alarm.
2 INDC/R 0 Mux loop 1 ready to receive indicator at the LTU/NTU.
1 uiB1 0 Mux loop 1uib bit 1.
0 uiB2 0 Mux loop 1 uib bit 2.

Demux Loop 1 Z Bit Registers (6 Bytes)

Address: 2E
Abbreviation: DXL1Z1
Read
Table 49: Demux Loop 1 Z Bits (LSB)
Bit Name Default Description
<7:0> 7<1:8> 0 Demux Loop 1 Z bit <1:8>
Address: 2F
Abbreviation: DXL1Z2
Read
Table 50: Demux Loop 1 Z Bits
Bit Name Default Description
<7.0> 7<9:16> 0 Demux Loop 1 Z bit <9:16>
$LEVEL
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Address: 30
Abbreviation: DXL1Z3
Read
Table 51: Demux Loop 1 Z Bits
Bit Name Default Description
<7:0> 7<17:24> 0 Demux Loop 1 Z bit <17:24>
Address: 31
Abbreviation: DXL1Z4
Read
Table 52: Demux Loop 1 Z Bits
Bit Name Default Description
<7:0> 7<25:32> 0 Demux Loop 1 Z bit <25:32>
Address: 32
Abbreviation: DXL1Z5
Read
Table 53: Demux Loop 1 Z Bits
Bit Name Default Description
<7:0> 7<33:40> 0 Demux Loop 1 Z bit <33:40>
Address: 33
Abbreviation: DXL1Z6
Read
Table 54: Demux Loop 1 Z Bits (MSB)
Bit Name Default Description
<7:0> 7<41:48> 0 Demux Loop 1 Z bit <41:48>

Demux Loop 1 EOC Transmit Message (2 bytes)

Address: 34
Abbreviation: DXL1EOCH
Read
Table 55: Demux Loop 1 EOC Message (High Byte)
Bit Name Default Description
<7:5> n/a 0 Not used; Always read Low.
<4:.0> EOC<1:5> 0 Demux Loop 1 EOC bit <1:5>
Address: 35
Abbreviation: DXL1EOCL
Read
Table 56: Demux Loop 1 EOC Message (Low byte)
Bit Name Default Description
<7:0> EOC<6:13> 0 Demux Loop 1 EOC bit <6:13>

L
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Demux Loop 1 User Indicator Bit Register

Address: 36
Abbreviation: DXL1UIB
Read
Table 57: Demux Loop 1 UIB Bits
Bit Name Default Description
7 n/a 0 Not used; Always read Low.
6 RRBE 0 Demux loop 1 regenerator remote block error.
5 RCBE 0 Demux loop 1 regenerator central block error.
4 REGA 0 Demux loop 1 internal alarm bit in the regenerator.
3 RTA 0 Demux loop 1 remote terminal alarm.
2 INDC/R 0 Demux loop 1 ready to receive indicator at the LTU/NTU.
1 uiB1 0 Demux loop 1 UIB bit 1.
0 uiB2 0 Demux loop 1 UIB bit 2.

Demux Loop 1 CRC Error Counter

Address: 37
Abbreviation: DXL1CRCEC
Read
Table 58: Demux Loop 1 CRC Error Count
Bit Name Default Description

OFFh to prevent overflow.

Demux Loop 1 CRC Error Counter. This 8-bit counter increments egch
time one or more errors are detected on the demux Loop 1 CRC-6 Hits.
<7.0> CRC1EC<7:0> 0 After a microprocessor read, the counter is cleared. This counter is
disabled when the LOSW1 signal is High, and automatically stops

Demux Loop 1 FEBE Error Counter

Address: 38
Abbreviation: DXL1FEBEEC
Read
Table 59: Demux Loop 1 FEBE Error Count
Bit Name Default Description

OFFh to prevent overflow.

Demux Loop 1 FEBE Error Counter. This 8-bit counter increments efpch
time one or more errors are detected on the demux Loop 1 FEBE bifs.
<7.0> FEBE1EC<7:0> 0 | After a microprocessor read, the counter is cleared. This counter is
disabled when the LOSW1 signal is High, and automatically stops af
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Demux Loop 1 BPV Error Counter

Address: 39
Abbreviation: DXL1BPVEC
Read
Table 60: Demux Loop 1 BPV Error Count
Bit Name Default Description

Demux Loop 1 BPV Error Counter. This 8-bit counter increments eafh
time one or more errors are detected on the demux Loop 1 BPV bits{After
<7:0> BPV1EC<7:0> 0 a microprocessor read, the counter is cleared. This counter is disabjed

when the LOSW1 signal is High, and automatically stops at OFFh tof
prevent overflow.

Loop 1 QRSS Test Pattern Error Counter (2 bytes)

Address: 3A
Abbreviation: LLPATECH
Read
Table 61: Loop 1 QRSS Test Pattern Error Counter (High byte)
Bit Name Default Description

Loop 1 Test Pattern Error Counter (High byte). This 16-bit counter
increments each time the demux test pattern receiver detects a paftern
error. When the upper byte is read, the current count of both bytes|s

<7:0> P'fll-é%EH 0 latched and the counter is cleared. This counter is disabled when gattern
' sync is lost. This counter does not stop counting at OFFFFh, howe\er, a

latched overflow status bit is provided in the General Interrupt Vectpr
Status register.

Address: 3B

Abbreviation: LIPATECL

Read

Table 62: Loop 1 QRSS Test Pattern Error Counter (Low)

Bit Name Default Description

Loop 1 Test Pattern Error Counter (Low byte). The lower byte is latghed
<7:0> PAT1ECL <7:0> when the upper byte is read. Therefore, this byte must be read lastjwhen
reading the 16-bit Pattern Error Counter.

Loop 1 Mux Restart Counter

Address: 3C
Abbreviation: DXIRSCNTR
Read
Table 63: Loop 1 Mux Restart Counter
Bit Name Default Description
<705 n/a 0 Loop 1 Mux Restart Counter. Increments each time the Mux loop 1 has
' been restarted. Cleared when read and stops at FFh.
L EVEL
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Mux Loop 2 Z Bit Register (6 Bytes)

Address: 45
Abbreviation: MXL2Z1
Read/Write
Table 64: Mux Loop 2 Z Bits (LSB)
Bit Name Default Description
<7:0> 7<1:8> FF Mux Loop 2 Z bit <1:8>
Address: 46
Abbreviation: MXL2Z2
Read/Write
Table 65: Mux Loop 2 Z Bits
Bit Name Default Description
<7:0> 7<9:16> FF Mux Loop 2 Z bit <9:16>
Address: 47
Abbreviation: MXL2Z3
Read/Write
Table 66: Mux Loop 2 Z Bits
Bit Name Default Description
<7:0> Z<17:24> FF Mux Loop 2 Z bit <17:24>
Address: 48
Abbreviation: MXL2Z4
Read/Write
Table 67: Mux Loop 2 Z Bits
Bit Name Default Description
<7:0> 7<25:32> FF Mux Loop 2 Z bit <25:32>
Address: 49
Abbreviation: MXL2Z5
Read/Write
Table 68: Mux Loop 2 Z Bits
Bit Name Default Description
<7:0> 7<33:40> FF Mux Loop 2 Z bit <33:40>
Address: 4A
Abbreviation: MXL2Z6
Read/Write
Table 69: Mux Loop 2 Z Bits (MSB)
Bit Name Default Description
<7:0> 7<41:48> FF Mux Loop 2 Z bit <41:48>
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Mux Loop 2 EOC Transmit Message (2 bytes)

Address: 4B
Abbreviation: MXL2EOCH
Read/Write
Table 70: Mux Loop 2 EOC Message (High byte)
Bit Name Default Description
<7:5> n/a 0 Not used; Always read Low.
<4:0> EOC<1:5> 0 Mux Loop 2 EOC bit <1:5>
Address: 4C
Abbreviation: MXL2EOCL
Read/Write
Table 71: Mux Loop 2 EOC Message (Low byte)
Bit Name Default Description
<7:0> EOC<6:13> 0 Mux Loop 2 EOC bit <6:13>

Mux Loop 2 User Indicator Bit Register

Address: 4D
Abbreviation: MXL2UIB
Read/Write
Table 72: Mux Loop 2 UIB Bits
Bit Name Default Description
7 n/a 0 Not used; Always read Low.
6 RRBE 0 Mux loop 2 regenerator remote block error.
5 RCBE 0 Mux loop 2 regenerator central block error.
4 REGA 0 Mux Loop 2 internal alarm bit in the regenerator.
3 RTA 0 Mux loop 2 remote terminal alarm.
2 INDC/R 0 Mux loop 2 ready to receive indicator at the LTU/NTU.
1 uiBl 0 Mux loop 2 UIB bit 1.
0 uiB2 0 Mux loop 2 UIB bit 2.

L
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Demux Loop 2 Z Bit Register (6 Bytes)

Address: 4E
Abbreviation: DXL2Z1
Read
Table 73: Demux Loop 2 Z Bits (LSB)
Bit Name Default Description
<7:0> 7<1:8> 0 Demux Loop 2 Z bit <1:8>
Address: 4F
Abbreviation: DXL2Z2
Read
Table 74: Demux Loop 2 Z Bits
Bit Name Default Description
<7:0> 7<9:16> 0 Demux Loop 2 Z bit <9:16>
Address: 50
Abbreviation: DXL2Z3
Read
Table 75: Demux Loop 2 Z Bits
Bit Name Default Description
<7:0> Z<17:24> 0 Demux Loop 2 Z bit <17:24>
Address: 51
Abbreviation: DXL2Z4
Read
Table 76: Demux Loop 2 Z Bits
Bit Name Default Description
<7:0> 7<25:32> 0 Demux Loop 2 Z bit <25:32>
Address: 52
Abbreviation: DXL2Z5
Read
Table 77: Demux Loop 2 Z Bits
Bit Name Default Description
<7:0> Z<33:40> 0 Demux Loop 2 Z bit <33:40>
Address: 53
Abbreviation: DXL2Z6
Read
Table 78: Demux Loop 2 Z Bits (MSB)
Bit Name Default Description
<7:0> 7<41:48> 0 Demux Loop 2 Z bit <41:48>
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Demux Loop 2 EOC Transmit Message (2 bytes)

Address: 54
Abbreviation: DXL2EOCH
Read
Table 79: Demux Loop 2 EOC Message (High byte)
Bit Name Default Description
<7:5> n/a 0 Not used; Always read Low.
<4:.0> EOC<1:5> 0 Demux Loop 2 EOC bit <1:5>
Address: 55
Abbreviation: DXL2EOCL
Read
Table 80: Demux Loop 2 EOC Message (Low byte)
Bit Name Default Description
<7:0> EOC<6:13> 0 Demux Loop 2 EOC bit <6:13>

Demux Loop 2 User Indicator Bit Register

Address: 56
Abbreviation: DXL2UIB
Read
Table 81: Demux Loop 2 UIB Bits
Bit Name Default Description
7 n/a 0 Not used; Always read Low.
6 RRBE 0 DemuX loop 2 regenerator remote block error.
5 RCBE 0 Demux loop 2 regenerator central block error.
4 REGA 0 Demux loop 2 internal alarm bit in the regenerator.
3 RTA 0 Demux loop 2 remote terminal alarm.
2 INDC/R 0 Demux loop 2 ready to receive indicator at the LTU/NTU.
1 uiBl 0 Demux loop 2 UIB bit 1.
0 uiB2 0 Demux loop 2 UIB bit 2.

Demux Loop 2 CRC Error Counter

Address: 57

Abbreviation: DXL2CRCEC

Read

Table 82: Demux Loop 2 CRC Error Count

Bit Name Default Description
Demux Loop 2 CRC Error Counter. This 8-bit counter increments ¢
time one or more errors are detected on the demux Loop 2 CRC-6
<7:0> CRC2EC<7:0> 0 After a microprocessor read, the counter is cleared. This counter i

disabled when the LOSW?2 signal is High, and automatically stops
OFFh to prevent overflow.

ach
bits.
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Loop 2 FEBE Error Counter

Address: 58

Abbreviation: DXL2FEBEEC

Read

Table 83: Demux Loop 2 FEBE Error Count

Bit Name Default Description
Demux Loop 2 FEBE Error Counter. This 8-bit counter increments pach
time one or more errors are detected on the demux Loop 2 FEBE pits.
<7.0> FEBE2EC<7:0> 0 After a microprocessor read, the counter is cleared. This counter i

disabled when the LOSW?2 signal is High, and automatically stops jat

OFFh to prevent overflow.

Loop 2 BPV Error Counter

ch

Address: 59
Abbreviation: DXL2BPVEC
Read
Table 84: Demux Loop 2 BPV Error Count
Bit Name Default Description
Demux Loop 2 BPV Error Counter. This 8-bit counter increments e
time one or more errors are detected on the demux Loop 2 BPV bitg.
<7:0> BPV2EC<7:0> 0 After a microprocessor read, the counter is cleared. This counter is

disabled when the LOSW?2 signal is High, and automatically stops 3§t

OFFh to prevent overflow.

Loop 2 QRSS Test Pattern Error Counter (2 bytes)

is

Address: 5A

Abbreviation: LZPATECH

Read

Table 85: Loop 2 QRSS Test Pattern Error Counter (High byte)

Bit Name Default Description
Loop 2 Test Pattern Error Counter (High byte). This 16-bit counter
increments each time the demux test pattern receiver detects a pgtern
error. When the upper byte is read, the current count of both bytes|
<7:0> PAT2EC<15:8> 0 latched and the counter is cleared. This counter is disabled when |

sync is lost. This counter does not stop counting at OFFFFh, howe
latched overflow status bit is provided in the General Interrupt Vecl
Status register.

attern
er, a
or
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Address: 5B
Abbreviation: LZPATECL
Read
Table 86: Loop 2 QRSS Test Pattern Error Counter (Low byte)
Bit Name Default Description
Loop 2 Test Pattern Error Counter (Low byte). The lower byte is lat
<7:0> PAT2EC<7:0> 0 when the upper byte is read. Therefore, this byte must be read last

hed
Wwhen

reading the 16-bit Pattern Error Counter.

Loop 2 Mux Restart Counter Register

Address: 5C
Abbreviation: MX2RSCNTR
Read
Table 87: Loop 2 Mux Restart Counter
Bit Name Default Description
<705 n/a 0 Loop 2 mux restart counter. Increments each time the mux loop h

been restarted.

Mux Loop 3 Z Bit Register (6 Bytes)

Address: 65
Abbreviation: MXL3Z1
Read/Write
Table 88: Mux Loop 3 Z Bits (LSB)
Bit Name Default Description
<7.0> Z<1:8> FF Mux Loop 3 Z bit <1:8>
Address: 66
Abbreviation: MXL3Z2
Read/Write
Table 89: Mux Loop 3 Z Bits
Bit Name Default Description
<7:0> 7<9:16> FF Mux Loop 3 Z bit <9:16>
Address: 67
Abbreviation: MXL3Z3
Read/Write
Table 90: Mux Loop 3 Z Bits
Bit Name Default Description
<7:0> 7<17:24> FF Mux Loop 3 Z bit <17:24>

L

an Intel company

45



LXP710 HDSL Framer/Mapper for 1168 kbps Applications

Address: 68
Abbreviation: MXL3Z4
Read/Write
Table 91: Mux Loop 3 Z Bits
Bit Name Default Description
<7:0> 7<25:32> FF Mux Loop 3 Z bit <25:32>
Address: 69
Abbreviation: MXL3Z5
Read/Write
Table 92: Mux Loop 3 Z Bits
Bit Name Default Description
<7:0> 7<33:40> FF Mux Loop 3 Z bit <33:40>
Address: 6A
Abbreviation: MXL3Z6
Read/Write
Table 93: Mux Loop 3 Z Bits (MSB)
Bit Name Default Description
<7:0> 7<41:48> FF Mux Loop 3 Z bit <41:48>

Mux Loop 3 EOC transmit Message (2 bytes)

Address: 6B
Abbreviation: MXL3EOCH
Read/Write
Table 94: Mux Loop 3 EOC Message (High byte)
Bit Name Default Description
<7:5> n/a 0 Not used; Always read Low.
<4.0> EOC<1:5> 0 Mux Loop 3 EOC bit <1:5>
Address: 6C
Abbreviation: MXL3EOCL
Read/Write
Table 95: Mux Loop 3 EOC Message (Low byte)
Bit Name Default Description
<7.0> EOC<6:13> 0 Mux Loop 3 EOC bit <6:13>
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Mux Loop 3 User Indicator Bit Register

Address: 6D
Abbreviation: MXL3UIB
Read/Write
Table 96: Mux Loop 3 UIB Bits
Bit Name Default Description
7 n/a 0 Not used; Always read Low.
6 RRBE 0 Mux loop 3 regenerator remote block error.
5 RCBE 0 Mux loop 3 regenerator central block error.
4 REGA 0 Mux loop 3 internal alarm bit in the regenerator.
3 RTA 0 Mux loop 3 remote terminal alarm.
2 INDC/R 0 Mux Loop 3 ready to receive indicator at the LTU/NTU.
1 uiBl 0 Mux loop 3 UIB bit 1.
0 uiB2 0 Mux loop 3 UIB hit 2.

Demux Loop 3 Z Bit Register (6 Bytes)

Address: 6E
Abbreviation: DXL3Z1
Read
Table 97: Demux Loop 3 Z Bits (LSB)
Bit Name Default Description
<7:0> 7<1:8> 0 Demux Loop 3 Z bit <1:8>
Address: 6F
Abbreviation: DXL3Z2
Read
Table 98: Demux Loop 3 Z Bits
Bit Name Default Description
<7:0> 7<9:16> 0 Demux Loop 3 Z bit <9:16>
Address: 70
Abbreviation: DXL3Z3
Read
Table 99: Demux Loop 3 Z Bits
Bit Name Default Description
<7:0> 7<17:24> 0 Demux Loop 3 Z bit <17:24>
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Address: 71
Abbreviation: DXL3Z4
Read
Table 100:Demux Loop 3 Z Bits
Bit Name Default Description
<7.0> 7<25:32> 0 Demux Loop 3 Z bit <25:32>
Address: 72
Abbreviation: DXL3Z5
Read
Table 101:Demux Loop 3 Z Bits
Bit Name Default Description
<7:0> 7<33:40> 0 Demux Loop 3 Z bit <33:40>
Address: 73
Abbreviation: DXL3Z6
Read
Table 102: Demux Loop 3 Z Bits
Bit Name Default Description
<7:0> 7<41:48> 0 Demux Loop 3 Z bit <41:48>

Demux Loop 3 EOC Transmit Message (2 bytes)

Address: 74
Abbreviation: DXL3EOCH
Read
Table 103:Demux Loop 3 EOC Message (High byte)
Bit Name Default Description
<7:5> n/a 0 Not used; Always read Low.
<4.0> EOC<1:5> 0 Demux Loop 3 EOC bit <1:5>
Address: 75
Abbreviation: DXL3EOCL
Read
Table 104:Demux Loop 3 EOC Message (Low byte)
Bit Name Default Description
<7.0> EOC<6:13> 0 Demux Loop 3 EOC bit <6:13>
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Demux Loop 3 User Indicator Bit Register

Address: 76
Abbreviation: DXL3UIB
Read
Table 105:Demux Loop 3 UIB Bits
Bit Name Default Description
7 n/a 0 Not used; Always read Low.
6 RRBE 0 Demux loop 1 regenerator remote block error.
5 RCBE 0 Demux loop 1 regenerator central block error.
4 REGA 0 Demux loop 1 internal alarm bit in the regenerator.
3 RTA 0 Demux loop 1 remote terminal alarm.
2 INDC/R 0 Demux loop 1 ready to receive indicator at the LTU/NTU.
1 uiBl 0 Demux loop 1 UIB bit 1.
0 uiB2 0 Demux loop 1 UIB hit 2.

Demux Loop 3 CRC Error Counter

Address: 77
Abbreviation: DXL3CRCEC
Read
Table 106:Demux Loop 3 CRC Error Count
Bit Name Default Description

Demux Loop 3 CRC Error Counter. This 8-bit counter increments egch
time one or more errors are detected on the demux Loop 3 CRC-6 Hits.
<7:0> CRC3EC<7:0> 0 After a microprocessor read, the counter is cleared. This counter is
disabled when the LOSW3 signal is High, and automatically stops

OFFh to prevent overflow.

Demux Loop 3 FEBE Error Counter

Address: 78
Abbreviation: DXL3FEBEEC
Read
Table 107:Demux Loop 3 FEBE Error Count
Bit Name Default Description

Demux Loop 3 FEBE Error Counter. This 8-bit counter increments efach
time one or more errors are detected on the demux Loop 3 FEBE bifs.

<7:0> FEBE3EC<7:0> 0 After a microprocessor read, the counter is cleared. This counter is
disabled when the LOSW3 signal is High, and automatically stops af
OFFh to prevent overflow.
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Loop 3 BPV Error Counter

Address: 79
Abbreviation: DXL3BPVEC
Read
Table 108:Demux Loop 3 BPV Error Count
Bit Name Default Description

Demux Loop 3 BPV Error Counter. This 8-bit counter increments egch
time one or more errors are detected on the demux Loop 3 BPV bitg.
<7:0> BPV3EC<7:0> 0 After a microprocessor read, the counter is cleared. This counter is
disabled when the LOSW3 signal is High, and automatically stops 3t
OFFh to prevent overflow.

Loop 3 QRSS Test Pattern Error Counter (2 bytes)

Address: 7A
Abbreviation: L3PATECH
Read
Table 109:Loop 3 QRSS Test Pattern Error Counter (High byte)
Bit Name Default Description

Loop 3 Test Pattern Error Counter (High byte). This 16-bit counter
increments each time the demux test pattern receiver detects a paftern
error. When the upper byte is read, the current count of both bytes|s
<7.0> PAT3EC<15:8> 0 latched and the counter is cleared. This counter is disabled when gattern
sync is lost. This counter does not stop counting at OFFFFh, howe\er, a

latched overflow status bit is provided in the General Interrupt Vectpr
Status register.

Address: 7B
Abbreviation: L3PATECL
Read
Table 110: Loop 3 QRSS Test Pattern Error Counter (Low byte)
Bit Name Default Description

Loop 3 Test Pattern Error Counter (Low byte). The lower byte is
<7:0> PAT3EC<7:0> 0 latched when the upper byte is read. Therefore, this byte must befread
last when reading the 16-bit Pattern Error Counter.

Loop 3 Mux Restart Counter Register

Address: 7C
Abbreviation: MX3RSCNTR
Read
Table 111: Loop 3 Mux Restart Counter
Bit Name Default Description
. Loop 3 mux restart counter. Increments each time the mux loop hgs
<7:0> n/a 0
been restarted.
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HFMA Version Number

Address: 7D
Abbreviation: VER
Read
Table 112: HFMA Version Number
Bit Name Default Description
<7:4> n/a 1 Silicon version h11 for Version 1.1. Other values undefined at time ¢
<3:0> n/a 1 printing.

—h

Microprocessor Mode Testing Register For Mux

Address: 7E
Abbreviation: MXTEST
Read/Write
Table 113: Microprocessor Mode Testing Register for Mux
Bit Name Default Description
<7:0> n/a 0 Defined for manufacturing test only.

Microprocessor Mode Testing Register for Demux

Abbreviations: DXTEST

Address: 7F
Read/Write
Table 114: Microprocessor Mode Testing Register for Demux
Bit Name Default Description
<7:0> n/a 0 Defined for manufacturing test only.

L
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APPLICATION INFORMATION

Target Applications describes this process. Also see the SK70707/8 data sheet

_ S for how the data pump activation fits into the ETSI start-up
The LXP710 HDSL framer/mapper is primarily intended mode. Please contact Level One’s Telecom Marketing

for transporting 2.048 MHz E1 traffic over two l0op department for software in assisting developing an E1
systems. The data can either be framed (primariyHDSL system.

channelized voice), or unframed (primarily data transport).

One end of a two-loop HDSL system is shown in Figure 6The CRC-6 calculation method used in the LXP710 has
E1 service supports 32 64-kbps channels. Details of hoWeen revised in the Rev 1.3 silicon. The earlier revisions do
the 32 channels are structured can be found in the ITdetect CRC-6 errors, butincluded the stuffing bits, contrary
G.704 document. Definition of the E1 signal is found in theto ETR-152. The new revision corrects this, and is

ITU G.703 document. automatically compatible with the older revisions. This is

achieved by using the UIB1 bit. (See Table 105 on
An unframed data only transport system is shown is Figurgage 49)

7. If no E1 framing signal is supplied, the HDSL system

must be operated in a two line point-to-point mode. PoinThe LTU is the master unit and is typically located in a CO

to multipoint operation is not possible in this mode. Thefacility, while the NTU is typically located in the CPE

system in Figure 6 can also support unframed operation d@cility. In this document there are references to LTU

setting the LXP710 to unframed mode. (HTU-C). The LTU is an ETSI designation, where the
HTU-C is an ANSI designation. The HTU-x references are

The LXP710 also supports a fractional service modegiven for those readers who may be more familiar with

Fractional service is defined to be when a customer NTU i§orth American equipment nomenclature. Another

supplied with less than 32 channels of service. The E¢ommon name for the LTU is the local unit and the NTU is

signal delivered is still 2.048 kbps with the unusedg|so known as the remote unit.

channels filled with an idle code. Multipoint operation is

when two or more NTUs are supported (see Figure 8). A .

multipoint system always operates the loops in a fracional JS@r Deflnable HDSL

mode, while a fractional service can be one loop to one

NTU. Fractional operation must always be in framed e:0verhead Bits

mode. Unframed operation can not select which Efyg) gpecifications allocate overhead bits with the intent
channels go to the appropriate loops. of command and control between the LTU (HTU-C) and
NTU (HTU-R) units. The eoc bits are primarily used for

H H this; plus three Z-bits for loop identification. The
ETSI Compllant Operatlon remaining 45 Z-bits per 6ms frame per loop are open for
Many OEMs supply E1 transport systems that must meetny use. This yields a 7.5 kbps channel per loop in both
the ETSI compliance found in ETR(ETS)-152. Thedirections for data or low quality voice. If ETSI compliance
LXP710 supports two loop full 2M E1 and three loopis not needed, then the additional 13 eoc and 2 uib bits per
fractional operation. The LXP710 forms the E1 HDSLframe bring this value to 10 kbps. This extra channel is
frame format in Table 115 for each loop and providesaccessible by the microprocessor with interrupts provided
access to the overhead bits in all loops independently. The the frame rate per loop to coordinate the writing to and
is necessary but not sufficient to make a piece of equipmergading of this channel. A point-to-point system could pair
ETSI compliant. Other issues involve the start up processp these channels to provide a 15 kbps channel ETSI
between the LTU and NTU. The ETR (ETS) 152 documentompliant, and a 20 kbps non ETSI compliant channel.
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Figure 6: Two-Loop E1 HDSL System

Microprocessor

A T 1
vV YVvYyy : :
|
RSER | c1oam LP1DTO | TDATA N
"’ o [t | o POOOOO
RFSYNC [—»|E1FRMI LP1DTI 1—:— RDATA P SK70704
RFP1 {@— RFP h ACC
E1CLKI !
:X)C RTIP  RPOS H- RPOS > Losw1  Losw !
RRING RNEG H-J» RNEG ICLK1 | ICLK \
RCLK @9 RCLK | |
1| sk70707/8 :
: HDX X
| Data Pump 1
TCLK | oo EEITRL___
;X)C TTIP  TPOS [@4— TPOS TCLK |-@—{E1CLKO '
TRING TNEG |4 TNEG L1 |CLK
4 TSER || E1DATO ICLK2 19
LXT305A LOSW2 + LOSW !
ELLIU TFSYNC |« E1FRMO RFP2 | : RFP -
ron ] e DOOCCO
TFP2 TFP SK70704
——
—»{ TDATA ACC

DS2181A Lxp7io  -P2DTO (

E1 Framer : :
| |
1| SK70707/8 :
. HDX
| |
| Data Pump 2 !
W U g i R H I g N 4

Figure 7: Unframed Data Transport Operation
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Figure 8: Point-to-Multipoint E1 HDSL System
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SyStem SOftware The following discussion outlines the major tasks needed
for a HDSL system, but not all the details necessary for a
Guidelines complete system.

Many implementations of HDSL systems contain a T .

microprocessor per board which controls the operation oBoard Initialization

one framer and up to three data pumps. This processdhis is usually the first code run which initializes the
usually also communicates with another in the rack thamicroprocessor which in turn writes the desired starting
contains the board. Though there are other possibilitieyalues to all the registers in the devices on the board.
this is usually a good compromise of providing theConfiguration switches are read to determine whether the
necessary computing power and local control of théoardis: aLTU or NTU unit, full 2M or fractional, etc.
devices on the board. At first glance the software required ) )

run a HDSL system seems complex, but let's break it dowfter this phase is complete the LTU board can

to some operational modes. These modes can be: 1.) bo&@mmunicate with its master controller in the rack. This is
initialization, 2.) loop activation, 3.) normal operation, 4.)Necessary to receive channel configuration and report the
diagnostic operation and 5.) external communicatiorptatus of the loop. The OEM can decide whether the LTU

mode.
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should automatically activate the loops or wait for afrom a data pump is a definite indication that the loop is
explicit command from the rack controller. malfunctioning and corrective action must be taken.

. . When symptoms indicate that corrective actions are
Loop Activation needed, the HDSL system should make changes gracefully
This phase prepares the loops to carry the payload, in this minimize the effect on the E1 link. In the instance of
case El1 data. The data pumps must go through @ADSL loop failures the LTU should continually cycle
sophisticated process of training the receivers for echghrough activation attempts, while the NTU should go
cancellation, channel equalization and level slicingQUIET, time-out and then wait for the LTU activation
adjustment. Fortunately Level One data pumps do thisequence. In instances of local lightning or a cable is cut,

automatically by just setting the Activation Request bit inthe system can recover on its own when the lightning
the Control register. When the Active State bit in the Statugansient dies down, or when the cable is spliced.

register is set, this process is complete. Interrupt generation

can be used to free the processor from polling to determirféoint-to-point systems can program LXP710’s automatic
completion. Level One data pumps also automaticallyjoop swap feature to maintain operation of selected E1
detect and correct TIP/RING polarity reversal in the wirechannels on a surviving loop when the primary loop is cut.

pair connection. -
In rack systems, the LTU should report abnormalities to the

Once the data pumps are able to pass data, the framers t&#&ek master. Local unit problems can be defined in terms of
over to establish communication between the LTU anderrors from either the local E1 or HDSL interface. Remote
NTU. The first step is to establish that the loop wire pairginits can also experience errors. The NTU needs to set the
are connected correctly. The LTU sets Z-bits 1 - 3 tcappropriate bits in the HDSL loop. The rta, remote terminal
indicate loop identification. This is done by writing to the alarm, bit can be used when no other bit is appropriate.
MX Z-bit registers. The NTU receives the loop IDs on theThen the LTU can interrogate the NTU through the eoc bits
individual loops and checks to see if they are correct, if noto determine the problem.

then the NTU framer must switch the data paths internallyﬁ_ . )
to match and then set its MX loop ID back to the LTU when! € ETR (ETS) 152 defines the eoc protocol and certain

this process is complete. The loop reversal detect arffftions to be performed, but leaves open many register
switch can be done automatically in the LXP710 by setting'€finitions. Again OEM implementations will differ.

the LPREN bits in the TSCTL (06h) register during the ] )

board initialization phase. Diagnostic Operation

The second step for each side to set its MX indc/r bit whe-rl{he diagnostic mode IS used when a system is mstallgd to
. . ensure proper operation or to troubleshoot an operational
it is ready to receive data.

system. The LTU and NTU can be put into loopback modes

The loopx time slot control bytes must be set. Default!0 isolate sections of the system for performance
values can be stored at the LTU and NTU boards anf€asurement or troubleshooting. Payload transport
loaded at power up. Alternately the LTU could receive thePPeration is shut off or limited in this mode. A HDSL
assignment from the rack master and, after receiving thieyStem should be designed to minimize the impact on a
indr bit from the NTU, send the configuration to the NTU Properly operating loop when working on the failed one.
using the unused Z-bits. Each loop could receive itd "€ LXP710 provides features to change the loop timing
assignment on its own loop. There is no standard for ho®ource to maintain proper E1 timing.

the time slot assignments are made remotely so the OEM

must take care to be consistent in future equipment desigfsxternal Communication

to maintain interoperability. This is usually a background mode for rack systems. The

OEM must use a protocol to supply the LTU with
Normal Operation configuration information and receive diagnostic data from
Payload data is transported to both sides in this mode. it. The extemal system can support remote performance

monitoring and command loopbacks, error injections, etc.
Additionally this mode monitors the condition of the This also provides the option to upgrade the HDSL
HDSL system. Operational characteristics such as signasystem’s application software if it is contained in a FLASH
to-noise ratio (SNR), loss of signal (LOS) and CRC error€PROM, taking care not to alter the board bootload
are tracked on each loop to anticipate problems. A LOSWoftware.
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Table 115: HDSL Frame Structure for Two Pair Point-to-Point System

Time Fram#e Bit gft): Symbol Description Notes
0ms 1:14 1:14 SW<1:145 Sync word Double barker code
15 15 osd | S0 cadion mterface. o
16 16 febe Far end block error
17:1756 - BOL:B12 | Payload block 1:12 ;'DszL payload including
ml-~m1l2
1757 17 eoc01 eoc address
1758 18 eoc02 eoc address
1759 19 eoc03 eoc data/opcode
1760 20 eoc04 eoc Odd/Even Byte
1761 21 crcl Cyclic redundancy check CRC-6
1762 22 crc2 Cyclic redundancy check CRC-6
1763 23 psl NTU power status bit 1 NTL LTU only
1764 24 ps2 NTU power status bit 2 NTL LTU only
1765 25 bpv Bipolar violation
1766 26 eoc05 eoc unspecified
1767:3506 - B13:B24 | Payload blocks 13:24 ;'DS_LZpayload including
ml34m24
3507 27 eoc06 eoc message bit 1
3508 28 eoc07 eoc message bit 2
3509 29 eoc08 eoc message bit 3
3510 30 eoc09 eoc message bhit 4
3511 31 crc3 Cyclic redundancy check CRC-6
3512 32 crcd Cyclic redundancy check CRC-6
3513 33 hrp Regenerator present LFUREG - NTU
3514 34 rrbe Regenerator remote block errar LFWIREG - NTU
3515 35 rche Regenerator central block error LFWREG - NTU
3516 36 rega Regenerator alarm LFUREG - NTU
3517:5256 - B25:B36 | Payload blocks 25:36 ;'DS_LZpayload including
m254m36
5257 37 eocl0 eoc message bit 5
56 QLEVEL
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Table 115: HDSL Frame Structure for Two Pair Point-to-Point System — continued
. Frame Bit HOH o
Time " Bit # Symbol Description Notes
0 5258 38 eocll eoc message bit 6
5259 39 eocl2 eoc message bit 7
5260 40 eocl3 eoc message bit 8
5261 41 crcs Cyclic redundancy check CRC-6
5262 42 crcé Cyclic redundancy check CRC-6
5263 43 rta Remote terminal alarm NTL LTU only
. ) : indc=LTU - NTU
5264 44 indc/indr | Ready to receive indr=NTU - LTU
5265 45 uibl Unspecified indicator bit
5266 46 uib2 Unspecified indicator bit
HDSL payload includin
5267:7006 - B37:B48 | Payload blocks 37:48 z .Zp Y netuding
m34:-m48
6 - 1/584 7007 47 stqls Stuff quat 1 sign Frame stuffing
ms
7008 48 stqlm Stuff quat 1 magnitude Frame stuffing
6 ms 7009 49 stq2s Stuff quat 2 sign Frame stuffing
nominal
7010 50 stqg2m Stuff quat 2 magnitude Frame stuffing
6 +n%é584 The times listed relate to the end of the last bit of the previous line.
$LEVEL
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Figure 9: Frame Structure of Two Pair Point-to-Point System

(6 - 1/584) or 6 + 1/584) ms
3503 or 3505 quats
_______ eel_1q 1q _ 12*72 1/2=870q 5q 870q 5q 870q 5q 870q 0/2s R
S:S ‘H'B'B'B: :B'H:B: 'B'H'B: ‘B'H:B: ‘B|SS:
sl Sync. ¢ T T T e » [ "= Sync
QQ[ word :0:0:0:0:= ~1:01; = = = =12:0:2 1= = = =13:0:3:= = =14|QQ: word
1:2 'H!1:2:3.  12!H:3: 14 H5 . 16:H:7. 812!
: o
. . :4'— 6 ms
. ) oms M :<— 6+
HDSL Payload block (48 per HDSL Frame)
Pairl  Zy; | Byte 1 | Byte 3 | Byte 5| Byte 7 | Byte 9 | Byte 11| |Byte 25 | Byte 27 |Byte 29 |Byte 31 | Byte 33 | Byte 35
pair2 211 | Byte 2 | Byte 4 | Byte 6| Byte 8 |Byte 1o| Byte 12| |Byte 26 | Byte 28 |Byte 30 |Byte 32 | Byte 34| Byte 36
145 bits, 72 1/2 quats
145 bits/ 1 168 ms
Symbol Description
B01:B48 HDSL system payload blocks.
Byte n Byte n from core frame (n = 1:144).
HOH HDSL overhead (sw, eoc, crc,...).
quat Quaternary symbol.
SQ1
SQ2 Stuff quats.
Sync word 7-symbol Barker codes. “Double Barker”14 bits.
6- 6 - 1/584 ms
6+ 6 + 1/584 ms
Zmnn Additional overhead bits (Z bits).
m Indicates corresponding pair (m = 1:2).
n Indicates number of payload blocks (n = 1:48).
(¢LEVEL
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TEST SPECIFICATIONS

NOTE

The minimum and maximum values in Tables 116 through 127 and Figures 10 through 23 represent the
performance specifications of the LXP710 and are guaranteed by test except, where noted, by design.

Table 116: Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Supply voltage Vcc -0.3 +6.0 \%
Input voltage - Vce +0.3 \%
Output current - - +25 mA
Storage temperature STOR -65 +150 °C

Table 117: Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit
DC supply Vcce 4.75 5.0 5.25 \%
Ambient operating temperature At -40 - +85 °C

Table 118:; DC Electrical Characteristics

Parameter Sym Min Typ? Max Unit Test Conditions
Supply current (full operation) Icc - 45 70 mA|
Input Low voltage '8 - - 0.14 \&c \%
Input High voltage VA 0.64 \cc - - \%
Output Low voltage "L - - 0.06 \tc \% loL <2 mA
Output High voltage WH 0.64 \cc - - \% IOH < -2 mA
Input leakage curreft he - - +5 MA |0<VIN<Vcc
Tristate leakage curreht 13 - - +5 MA |0<V<Vcc
Input capacitance (individual pins) INC - 10 - pF
Load capacitance (REFCLK output) LKREF - - 15 pF
1. Typical values are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.
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Table 119: E1 Interface In

put Timing Specifications

(see Figure 10)

Parameter Sym Min Typ 1 Max Unit Test Conditions

Setup time of EIDATI and tSU 10 B B ns Referenced from falling edge of
E1FRMI E1CLKI.

Hold time of ELDATI and T 20 _ _ ns Referenced from falling edge of
E1FRMI E1CLKI.

E1CLKI period Pw - 488 - ns

E1CLKI pulse width Low pPWL 50 - - ns

E1CLKI pulse width High RWH 50 - - ns

E1CLKI rise time R - - 60 ns

E1CLKI fall time tF - - 60 ns

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

Figure 10: E1 Interface Input Timing
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LXP710 Test Specifications

Table 120:E1 Interface Output Timing Specifications (see Figure 11)

Parameter Sym Min Typl Max Unit Test Conditions

Output delay time of D B 15 30 ns Referenced from rising edge of
E1DATO and EIFRMO E1CLKO.

E1CLKO period PwW - 488 - ns

E1CLKO pulse width Low WL 50 - - ns

E1CLKO pulse width High AWH 50 - - ns

E1CLKO rise time R - - 40 ns

E1CLKO fall time E - - 40 ns

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

Figure 11: E1 Interface Output Timing
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Table 121:HDSL Interface Input Timing Specifications (see Figure)

Parameter Sym Min Typ 1 Max Unit Test Conditions
Setup time of LP<1:3>DTI, tsu 10 B B ns Referenced from rising edge of
RFP<1:3> ICLK1.
Hold time of LP<1:3>DTI, T 10 _ _ ns Referenced from rising edge of
RFP<1:3> ICLK1.

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

Figure 12: HDSL Interface Input Timing
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Table 122:HDSL Interface Output Timing Specifications (see Figure 13)

Parameter Sym Min Typ 1 Max Unit Test Conditions
Output delay time of . B B 20 ns Referenced from falling edge of
LP<1:3>DTO, TFP<1:3> ICLK1.

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

Figure 13: HDSL Interface Output Timing

ICLK1 i
! :
! :
LP<1:3>DTO, i >< ><
TFP<1:3> ! '
| ]
— to — !
®LEVEL
62 O

an Intel company



LXP710 Test Specifications

Table 123: Microprocessor Write Cycle Specifications—Motorola Mode

(see Figure 14)

Parameter Sym Min Typ 1 Max Unit Test Conditions

Address setup time 65 {ASU 10 B B ns

DS

D<0:7> setup time t€S, DS | tbsu 10 - - ns

Data-In hold time fronTS, {DHT 10 B B ns

DS

Allowable TS width tcpw 80 - - ns

Allowable DS assertion tRSU B B 30 ns

delay afteiCS, RW

Allowable DS width DPW 50 - - ns

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

Figure 14: Microprocessor Write Cycle—Motorola Mode
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Table 124: Microprocessor Read Cycle Specifications—Motorola Mode

(see Figure 15)

DS negation

Parameter Sym Min Typ 1 Max Unit Test Conditions
D<0:7> valid aftelCS DS t1 - 45 60 ns
D<0:7> keep valid afte€S, 2 B 3 30 ns

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

Figure 15: Microprocessor Read Cycle—Motorola Mode
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Table 125: Microprocessor Write Cycle Specifications—Intel Mode

(see Figure 16)

Parameter Sym Min Typ 1 Max Unit Test Conditions
Address setup time 65,
WR tasu 20 - - ns
D<0:7> setup time t€S,
WR tbsu 10 - - ns
D<0:7> hold time afte€S
WR rising edge tOHT 10 B 20 ns
Allowable TS width tcpw 80 - - ns
Allowable WR width RPW 80 - - ns
Allowable RW falling edge
beforeCSrising twsu 50 B B ns

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

Figure 16: Microprocessor Write Cycle—Intel Mode
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Table 126: Microprocessor Read Cycle Specifications—Intel Mode (see Figure 17)
Parameter Sym Min Typl Max Unit Test Conditions

D<0:7_> valid aftelCS RD IDATA 3 45 60 ns

assertion

D<0:7> k(_aep valid afte€S, IDATN 3 B 20 ns

RD negation

Allowed width ofCS tcpw 80 - - ns

Allowed width ofRD tRPW 80 - - ns

Address setup time 6S, {ASU 50 _ 3 ns

RD assertion

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

Figure 17: Microprocessor Read Cycle—Intel Mode

Address (A<0:6>)

(DS) RD

D<0:7>

L

—
>
w
c

I

[}
tcpw
[}
[}

7

_74___74___________1__

e—— toath ——p)

L

[}
[}
[}
tRPW !
[}
[}

l¢—toATN — |
[}

66

®LEVEL
(e

an Intel company



LXP710 Test Specifications

Figure 18: Peak Output Jitter Performance
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Figure 19: Output Wander Performance
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Table 127: ETSI Maximum Wander Values

MTIE Observation Interval
732 ns 0.05<£100s
13t - 568 ns 100 << 200 s
2000 ns 200 <£ 2000 s
43302+ 0.01t ns t>2000s
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Figure 20: Typical Jitter Transfer Results
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Figure 21: Jitter Transfer Measurement Setup
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Figure 22: Typical Jitter Tolerance Results
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Figure 23: Jitter Tolerance Measurement Setup
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MECHANICAL SPECIFICATIONS

Figure 24: Plastic Leaded Chip Carrier Package Specification
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