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Bt8370/8375/8376

Fully Integrated T1/E1 Framer and Line Interface

The Bt8370/8375/8376 is a family of single chip transceivers for TL/E1 and Integrated
Service Digital Network (ISDN) primary rate interfaces, operating at 1.544 Mbps or
2.048 Mbps. These devices combine a sophisticated framer, transmit and receive slip
buffers, and an on-chip physical line interface to provide a complete T1/E1 transceiver.

The fully featured Bt8370 and short-haul Bt8375 and Bt8376 devices provide a
programmable clock rate adapter for simplifying system bus interfacing. The adapter
synthesizes standard clock signals from the receive or transmit line rate clocks or from an
external reference.

Operations are controlled through memory-mapped registers accessible via a parallel
microprocessor port. Current ANSI, ETSI, ITU-T, and Bellcore standards are supported for
alarm and error monitoring, signaling supervision (e.g., LAPD/SS7), per-channel trunk
conditioning, and Facility Data Link (FDL) maintenance. A serial Time Division Multiplexed
(TDM) system bus interface allows the backplane Pulse Code Modulation (PCM) data
highway to operate at rates from 1.536 to 8.192 Mbps. Extensive test and diagnostic
functions include a full set of digital and analog loopbacks, PRBS test pattern generation,
BER meter, and forced error insertion.

The physical line interface circuit recovers clock and data from analog signals with +3 to
—43 dB cable attenuation, appropriate for both short (-18 dB) and long-haul T1/E1
applications. Receive line equalization (EQ) and transmit Line Build Out (LBO) filters are
implemented using Digital Signal Processor (DSP) circuits for reliable performance. Data
and/or clock jitter attenuation can be inserted on either the receive or transmit path. The
transmit section includes precision pulse shaping and amplitude pre-emphasis for cross
connect applications, as well as a set of LBO filters for long-haul Channel Service Unit
(CSU) applications. A complementary driver output is provided to couple 75/100/120 Q
lines via an external transformer.
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Bt8370EVM—Bt8370 Evalu ation Module, Quad T1/E1 ISDN PRI Board

T1 or E1 connection at DSX or CSU levels
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An evaluation module is available and provides a convenient platform to test and evaluate Bt8370 performance and fea-
tures. The Bt8370EVM provides up to four T1/E1 transceivers, all necessary line interface circuitry for T1 and E1 con-
nections, and a simple RS232 serial user interface for setting device parameters and displaying status information on
any VT100 compatible terminal. Contact the local sales representative for ordering information and pricing.

Ordering Information

Model Number Package Operating Temperature Reduced Features(?
Bt8370EPF 80-Pin MQFP —-40t0 85°C none
Bt8370KPF 80-Pin MQFP 0to70°C none
Bt8375EPF 80-Pin MQFP —40t0 85°C Short-Haul
Bt8375KPF 80-Pin MQFP 0to70°C Short-Haul
Bt8376EPF 80-Pin MQFP —401t085°C Short-Haul, No CLAD output
Bt8376KPF 80-Pin MQFP 0to70°C Short-Haul, No CLAD output

NOTE(S):
(@) Cost reduced Bt8375 and Bt8376 are pin and register-compatible versions of Bt8370 with reduced features. Contact the local
sales representative for ordering information and pricing.

Information provided by Conexant Systems, Inc. (Conexant) is believed to be accurate and reliable. However, no responsibility is
assumed by Conexant for its use, nor any infringement of patents or other rights of third parties which may result from its use. No
license is granted by implication or otherwise under any patent rights of Conexant other than for circuitry embodied in Conexant
products. Conexant reserves the right to change circuitry at any time without notice. This document is subject to change without
notice.

Conexant and “What’s Next in Communications Technologies” are trademarks of Conexant Systems, Inc.

Product names or services listed in this publication are for identification purposes only, and may be trademarks or registered
trademarks of their respective companies. All other marks mentioned herein are the property of their respective holders.

© 1999 Conexant Systems, Inc.
Printed in U.S.A.
All Rights Reserved

Reader Response: To improve the quality of our publications, we welcome your feedback. Please send comments or
suggestions via e-mail to Conexant Reader Response@conexant.com. Sorry, we can't answer your technical
guestions at this address. Please contact your local Conexant sales office or applications engineer if you have
technical questions.
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1.0 Pin Descriptio ns

Fully Integrated T1/E1 Famer andLine Interface

1.0 Pin Descriptions

1.1 Pin As sign ments

1.1 Pin Assignments

Bt8370/8375/8376 is packadjgn an 80-pin MetridQuad FlaPack (MQFP). A
pinout diagiam of ths device is ilustraed in Figurel-1. Figure 1-2 detdls a
Bt8370/8375/83% logic diagam. Pinlabels, names, 1/0 fgtiors, and
degriptions are preided inTable 1-1.

The inpu pins listedbelow contain an inemal pulup resista (>50 KQ) and
canremainuncomectedif the actve-high input state is dsired. Al otherunused
input pins should be either pied up o grounded.

A[7:0]
XOE
MOTO*
SYNCMD
RCKI
TDI
TMS
TCK
RST*
TDLI

11 TSIGI

© 00 N o o~ W N P

=
o

Address lines unused INTEL bus mode
Active-high erables analg bipdar output

Pullup selects INTEIbus mode if unconnected
Pullup selects synalonous pocessor intéace
Receve clok unusel if analog inputs enabled
Unusel if JTAG not connected

Disables JAG if not connected

Unusel if JTAG not connected

Disaldes hardvere resetif nat comecied
Unusedif no exterral data link

Unusedif signaling data no supported by system
bus

N8370DSE
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1.1 Pin As sign ment s

Figure 1-1. Bt8370/8375/8376 Pinout Diagram

Fully Integrated TIE1 Framer and Linelnterface

SYNCMD
cs*
INTR*
DS* (RD¥)
AS* (ALE)
RIW*(WR*)
VDDI0]
GNDI0]
Al0]

AD[0]
Al1]
AD[1]
Al2]
AD[2]
Al3]
AD[3]
Al4]
AD[4]
Al5]
AD[5]

D)
5
é
N -k'kx — —_—— — = ¢ @) —_——
£ O ©9 Y Lo g 0, 3,
Ly v02a30da222<c92000
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O 1@ 60 ||
]2 59 []
[]3 58 []
]a 57 1
s 56 | ]
e 55 []
7 54 [
[]s 53 ]
o 52 |
] 10 Bt8370/8375/8376 51 [ ]
L] 11 80-Pin MQFP 50 ]
O 12 49 [
] 13 48 |
] 14 47 [
] 15 46 |
] 16 45 ]
] 17 44 ]
] 18 43 []
] 19 42 ]
] 20 41 [
A AN M IO OMN~NO0ODOOODO A NMTETLW OO O
N AN NN NN NN NOOOOOOOOOMm T
OO OO T OO O O T T T
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8 (@) = EO
z E:
>-
= Z o0
3 "2
o}
g o
= zZ
'_

VDD[4]
VDD[3]
XTIP

XRING
GNDI[3]

DI

TDO

TCK

T™S

ACKI

VDD[2]
GNDI[2]
RCKO
RPOSO/RDLO
RNEGO/RDLCKO
RSBCKI
RMSYNC
RFSYNC
RPCMO
TPOSI/TDLI

NOTE(S):

1. Default pin assignments listed first for pins with multiple modes.
2. Motorola-style processor pin names listed first with Intel pins in parentheses.
3. Pin 66 is not connected for the Bt8376 device.

1-2
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1.0 Pin Descriptio ns

Fully Integrated T1/E1 Famer andLine Interface

Figure 1-2. Bt8370/8375/8376 Logic Diagram

1.1 Pin As sign ments

Hardware Reset | _28 |
Processor Clock | _29 |
Motorola Bus mode | _78 |
Sync Bus mode | __ 1]

Clock mode | _26
AddressBus | _ @]

Data Bus or Address/Data /0 _ ¥
Address Strobe 1 _5|
Chip Select | _ 2]
Read or Data Strobe | __ 4|
Write Strobe or Read/Write | _ 6 |
Transmit Output Enable 1 _79
Receive Tip | _73|
Receive Ring | 74|

Voltage Reference Set /0 61
Tx ClockIn | 65|
All Ones Clock 1 51|
Tx Positive In/TDL Data In 1 _41 |
Tx Negative In/TDL Clock PIO 38 |
RxClockIn | 76 |
Rx Positive In | _70 |
Rx Negative In | _71 |
TSBClock | _37]
TSBData | _34]
TSB Signaling | _33 |
RSB Clock | 45|
CLADIn | _67]
Reference Clock | _68 ]
TestClock | _53
Test Mode Select | 52|
TestDataln | _55]

PIO = Programmable 1/O; controls located at P1O (address 018)

XOE

VSET

32
3
77

RST*
MCLK
MOTO*
SYNCMD
CLKMD  Microprocessor ~ ONESEC
A[8:0] Interface INTR*
AD[7:0] (MPU) DTACK*
AS* (ALE)
cs*
DS* (RD*)
R/W*(WR*)
RTIP Receive, Transmit <TIP
RRING Line Interface
(RLIU, TLIU) XRING
TCKI .
Digital TCKO
ACKI Transmitter
TPOSI/TDLI (XMTR) TPOSO/TNRZO
TNEGI/TDLCKO TNEGO/MSYNCO
RCKI Digital RCKO
RPOSI Receiver = RPOSO/RDLO
RNEGI (RCVR) RNEGO/RDLCKO
TSBCKI Transmit TINDO
TPCMI System Bus TFSYNC
TSIGI (TSB) TMSYNC
RSBCKI RPCMO
. RSIGO
Receive
RINDO
System Bus
(RSB) RFSYNC
RMSYNC
SIGFRZ
CLADI Clock Rate CLADO
REFCKI  Adapter (CLAD)
T T = -
™S Boundary Scan TDO
JTAG)
TDI

t—, | = Input, O = Output, 4t

PIO 1-second Timer
O Interrupt Request

O Data Transfer Acknowledge

O  Transmit Tip
O  Transmit Ring
Tx Clock Output
O  Tx Positive Out/Tx NRZ Data®
o TxNegative Out/®
Tx Multiframe Sync
O Rx Clock Out
Rx Positive Out/RDL Data Out
O  Rx Negative Out/RDL Clock Out
O TSB Time Slot Indicator(®
PIO TSB Frame Sync
PIO TSB Multiframe Sync
O RSB Data Out
O RSB Signaling Out
O RSB Time Slot Indicator®
PIO RSB Frame Sync
PIO RSB Multiframe Sync
O  Signaling Freeze
O CLAD Out (NC)®
O  Test Data Out

NOTE(S):

() Refer to Figure 1-1 Bt8370/8375/8376 Pinout Diagram.
@ Pins 27 and 39 shown twice for clarity; pin function controlled by PIO (addr 018).
©) Pin 66 is not connected for the Bt8376 device.
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Bt8370/8375/8376
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1.0 Pin Descrip tions

1.1 Pin As sign ment s

Table 1-1. Hardware Signal Definitions (1 of 8)

Pin Label

Signal Name

I/0

Definition

Microprocessor Interface (MPU)

RST*

Hardware Reset

RST* low-to-high transition forces registers to their default, power-up
state and forces all PIO pins to the input state. RST* is not mandatory,
because internal power on reset circuit performs an identical function.
RST* can be applied asynchronously, but must remain asserted for a
minimum of 2 clock cycles (external MCLK or internal 32 MHz) for the
low-to-high transition to be sampled and detected (see also [RESET; addr
001]).

MCLK

Processor Clock

System applies MCLK in the range of 8-36 MHz for external clock
(CLKMD = 1) and synchronous bus modes (SYNCMD = 1). During internal
clock modes (CLKMD = 0), the Bt8370/8375/8376 uses an internally
generated 32 MHz clock to control processor timing, and MCLK input is
ignored.

MOTO

Motorola Bus mode

Selects Intel- or Motorola-style microprocessor interface. DS*, R/W*,
A[8:0], and AD[7:0] functions are affected.

0 = Motorola; AD[7:0] is data, A[8:0] is address, DS* is data strobe,
and R/W* indicates the read (high) or write (low) data direction.

1 =Intel; AD[7:0] is multiplexed address/data, A[7:0] ignored, A[8] is
address line, DS* is read strobe (RD*), and R/W* is write strobe (WR*).

SYNCMD

Sync mode

Selects whether read/write cycle timing is synchronous with MCLK.
Supports Intel- or Motorola-style buses:

0 = Asynchronous bus; read data enable and write data input latch are
asynchronously controlled by CS*, DS*, and R/W* signals. Latched write
datais still synchronized internally to 32 MHz clock for transfer to
addressed register.

1 = Synchronous bus; applicable only if the external clock is also
selected (CLKMD = 1). MCLK rising edge samples CS*, DS*, and R/W* to
determine valid read/write cycle timing. Allows 0 wait state processor
cycles for MCLK speeds up to 36 MHz, for M68000 type buses.

CLKMD

Clock mode

Selects whether MCLK is enabled (high) or ignored (low). When enabled,
MCLK frequency determines update rate of internal registers and sampling
rate of CS*, DS*, and R/W* signals.

A[8:0]

Address Bus

AS* falling edge asynchronously latches A[8:0] (Motorola) or A[8] (Intel)
to identify 1 register for subsequent read/write data transfer cycle.

AD[7:0]

Data Bus or Address
Data

110

Multiplexed address/data (Intel) or only data (Motorola). Refer to MOTO*
signal definition.

AS* (ALE)

Address Strobe

For all processor bus modes, AS* falling edge asynchronously latches
address from A[8:0] (Motorola) or from A[8] and AD[7:0] (Intel). For sync
modes (SYNCMD = 1), each read/write data cycle requires both AS* and
CS* active-low on MCLK rising edge.

CS*

Chip Select

Active-low enables read/write decoder. Active-high ends current read or
write cycle and places data bus output in high impedance.

DS*(RD*)

Data Strobe or
Read Strobe

Active-low read data strobe (RD*) for MOTO* = 1, or read/write data
strobe (DS*) for MOTO* = 0.

RIW*(WR*)

Read/Write Direction
or Write Strobe

Active-low write data strobe (WR*) for MOTO* = 1, or read/write data
select (R/W*) for MOTO = 0.
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Bt8370/8375/8376

1.0 Pin Descriptio ns

Fully Integrated T1/E1 Famer andLine Interface 1.1 Pin As sign ments

Table 1-1. Hardware Signal Definitions (2 of 8)

Pin Label

Signal Name

1/0

Definition

Microprocessor Interfac e (MPU) (Continued)

ONESEC

1-second Timer

PIO | Controls or marks 1-second interval used for status reporting. When

input, the timer is aligned to ONESEC rising edge. When output, rising
edge indicates start of each 1-second interval. Typically, 1 device in a
multi-line system is configured to output ONESEC to synchronize other
Bt8370/8375/8376 status reports on a common 1-second interval.

INTR*

Interrupt Request

Open drain active-low output signifies 1 or more pending interrupt
requests. INTR* goes to high-impedance state after processor has
serviced all pending interrupt requests.

DTACK*

Data Transfer
Acknowledge

Open drain active-low output signifies in-progress data transfer cycle.
DTACK* remains asserted (low) for as long as AS* and CS* are both
active-low. DTACK* is only implemented during synchronous Motorola
processor interface modes. Refer to the timing diagrams in Section 5.5,
MPU Interface Timing.

Line Interface Unit (LIU)

XOE

Transmit Output
Enable

Active-high input enables XTIP and XRING output drivers; otherwise, both
outputs are placed in high-impedance state. XOE contains internal pullup
S0 systems that do not require three-stated outputs can leave XOE
unconnected. XOE needs to be disabled during Power-On Reset (POR) and
re-enabled after configuring the part. Refer to Power-On Reset procedure
in Section 2.10.4, Device Reset.

RTIP, RRING

Receive Tip/Ring

Differential AMI data inputs for direct connection to receive transformer.

VSET

Voltage Reference Set

110

Constant voltage output. Must be connected to an external 1% resistor
equal to 14 kQ to ground (GNDI[4] pin 62). The VSET resistor sets the
internal precision current reference of 100 pA and also controls the
transmit pulse height.

XTIP, XRING

Transmit Tip/Ring

Complementary AMI data outputs for direct connection to transmit
transformer. Optionally, both outputs are three-stated when XOE is
negated.

Digital Transmit ter (XMTR)

TCKI

Tx Clock Input

Primary TX line rate clock applied on TCKI, or the system chooses from 1
of four different clocks to act as TX clock source (see [CMUX; addr 01A]).
The selected source is used to clock digital transmitter signals TPOSI,
TNEGI, TPOSO, TNEGO, TNRZO, MSYNCO, TDLI, and TDLCKO. If TSLIP is
bypassed, selected source also clocks TSB signals.

ACKI

All Ones Clock

System optionally applies ACKI for AIS transmission, if the selected
primary transmit clock source fails. ACKI is either manually or
automatically switched to replace TCKI (see [AISCLK; addr 068]). Systems
without an AlIS clock must tie ACKI to ground.

N8370DSE
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1.0 Pin Descrip tions Bt8370/8375/8376
1.1 Pin As sign ment s Fully Integrated TIE1 Framer and Linelnterface

Table 1-1. Hardware Signal Definitions (3 of 8)

Pin Label Signal Name 110 Definition

Digital Transmit ter (XMTR) (Continued)

TPOSI TX Positive Rail Input I Line rate data input on TCKI falling edge. Replaces all data that would
otherwise be supplied by ZCS encoder. Bt8370/8375/8376 default power
on state selects TPOSI/TNEGI as source for all transmitted XTIP/XRING
output pulses, encoded as follows:

TPOSI TNEGI TX Pulse Polarity
0 0 No pulse
0 1 Negative AMI pulse
1 0 Positive AMI pulse
1 1 Invalid

NOTE(S): Software must set TDL_IO (addr 018) to enable normal
data from internal transmitter.

TNEGI TX Negative Rail Input I Line rate data input on TCKI falling edge. Replaces all data that would
otherwise be supplied by ZCS encoder. Refer to TPOSI signal definition.
TPOSO TX Positive Rall (¢} Line rate data output from ZCS encoder or JAT on rising edge of TCKO.
Output Active-high marks transmission of a positive AMI pulse. Used to monitor

transmit data or for systems that employ an external line interface unit.

TNEGO TX Negative Rail (o] Line-rate data output from ZCS encoder or JAT on rising edge of TCKO.
Output Active-high marks transmission of a negative AMI pulse. Used to monitor
transmit data or for systems that use an external line interface unit.

TDLI TX Data Link Input Selected time slot bits are sampled on TDLCKO falling edge for insertion
into the transmit output stream during external data link applications.

TDLCKO TX Data Link Clock (o] Gapped version of TCKI for external data link applications. TDLCKO high
clock pulse coincides with low TCKI pulse interval during selected time
slot bits (see [DL3_TS; addr 015]).

TCKO TX Clock Output 6] Line rate clock used to align XTIP/XRING outputs. If transmit jitter
attenuator (TJAT) is disabled, TCKO equals selected TCKI or ACKI. If TIAT
is enabled, TCKO equals the jitter attenuated clock (JCLK).

TNRZO TX Non Return to (0] Line rate data output from transmitter on rising edge of TCKI. TNRZO does
Zero Data not include ZCS encoded bipolar violations.
MSYNCO TX Multiframe Sync ¢} Active-high for 1 TCKI clock cycle to mark the first bit of TX multiframe

coincident with TNRZO. Output on rising edge of TCKI.
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1.0 Pin Descriptio ns

Fully Integrated T1/E1 Famer andLine Interface 1.1 Pin As sign ments

Table 1-1. Hardware Signal Definitions (4 of 8)

Pin Label Signal Name 110 Definition
Digital Receiver (RCVR)

RCKI RX Clock Input I Line rate clock samples RPOSI and RNEGI when RLIU configured to
accept dual-rail digital data (see [RDIGI; addr 020]); otherwise, RCKl is
ignored.

RPOSI RX Positive Rail Input I Line rate data input on falling edge of RCKI. RPOSI and RNEGI levels are
interpreted as received AMI pulses, encoded as follows:

RPOSI RNEGI RX Pulse Polarity
0 0 No pulse
0 1 Negative AMI pulse
1 0 Positive AMI pulse
1 1 Invalid
note: The NRZdaacan be input at RPOSI or RNEGI if the
otherinput is cannectedo grourd.
RNEGI RX Negative Rail Line rate data input on falling edge of RCKI. See RPOSI signal definition.
Input

RCKO RX Clock Output (0] RPLL recovered line rate clock (RXCLK) or jitter attenuated clock (JCLK)
output, based on programmed clock selection (see [JAT_CR; addr 002]).

RPOSO RX Positive Rail (¢} Line rate data output on rising edge of RCKO. Active-high indicates receipt

Output of a positive AMI pulse on RTIP/RING inputs.
RNEGO RX Negative Rail (e} Line rate data output on rising edge of RCKO. Active-high indicates receipt
Output of a negative AMI pulse on RTIP/RING inputs.

RDLO RX Data Link Output (¢} Line rate NRZ data output from receiver on falling edge of RCKO, all data
from RLIU is represented at the RDLO pin. However, selective RDLO bit
positions are also marked by RDLCKO for external data link applications.

RDLCKO RX Data Link Clock 6] Gapped version of RCKO for external data link applications. RDLCKO high

Output clock pulse coincides with low RCKO pulse interval during selected time
slot hits, else RDLCKO low (see Figure 2-12, Receive External Data Link
Waveforms, External Data Link).
N8370DSE Conexant 1-7
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1.0 Pin Descrip tions Bt8370/8375/8376
1.1 Pin As sign ment s Fully Integrated TIE1 Framer and Linelnterface

Table 1-1. Hardware Signal Definitions (5 of 8)

Pin Label Signal Name 110 Definition

Transmit System Bus (TSB)

TSBCKI TSB Clock Input I Bit clock and I/O signal timing for TSB according to system bus mode (see
[SBI_CR; addr 0DQ]). System chooses from 1 of four different clocks to
act as TSB clock source (see [CMUX; addr 01A]). Rising or falling edge
clocks are independently configurable for data signals TPCMI, TSIGI,
TINDO and sync signals TFSYNC and TMSYNC (see [TPCM_NEG and
TSYN_NEG,; addr 0D4]). When configured to operate at twice the data rate,
TSB clock is internally divided by two before clocking TSB data signals.

TPCMI TSB Data Input Serial data formatted into TSB frames consisting of DS0O channel time
slots and optional F-bits. One group of 24 T1 time slots or 32 E1 time slots
is selected from up to four available groups; data from the group is
sampled by TSBCKI, then sent towards transmitter output. Time slots are
routed through transmit slip buffer (see [TSLIPn; addr 140-17F])
according to TSLIP mode (see [TSBI; addr 0D4]). F-bits are taken from the
start of each TSB frame or from within an embedded time slot (see
[EMBED; addr 0DQ]) and optionally inserted into the transmitter output
(see [TFRM; addr 072] register).

TSIGI TSB Signaling Input Serial data formatted into TSB frames containing ABCD signaling bits for
each system bus time slot. Four bits of TSIGI time slot carry signaling
state for each accompanying TPCMI time slot. Signaling state of every
time slot is sampled during first frame of the TSB multiframe, and then
transferred into transmit signaling buffer [TSIGn; addr 120-13F].

TINDO TSB Time Slot (¢} Active-high output pulse marks selective transmit system bus time slots
Indicator as programmed by SBCn [addr OEO—OFF]. TINDO occurs on TSBCKI rising
or falling edges as selected by TPCM_NEG (see [TSBI; addr 0D4]).

TFSYNC TSB Frame Sync PIO | Input or output TSB frame sync (see [TFSYNC_IO; addr 018]). TFSYNC
output is active-high for 1 TSB clock cycle at programmed offset bit
location (see [TSYNC_BIT; addr 0D5]), marking offset bit position within
each TSB frame and repeating once every 125 ps. When transmit framer is
also enabled, TSB timebase and TFSYNC output frame alignment are
established by transmit framer's examination of TPCMI serial data input.
When TFSYNC is programmed as an input, the low-to-high signal
transition is detected and aligns TSB timebase to programmed offset bit
value. TSB timebase flywheels at 125 ps frame interval after the last
TFSYNC is applied.

TMSYNC TSB Multiframe Sync PIO | Input or output TSB multiframe sync (see [TMSYNC_IO; addr 018]).
TMSYNC output is active-high for 1 TSB clock cycle at programmed offset
bit location (see [TSYNC_BIT; addr 0D5]), marking offset bit position
within each TSB multiframe and repeating once every 6 ms coincident
with TFSYNC. When transmit framer is also enabled, TSB timebase and
TMSYNC output multiframe alignment are established by transmit
framer's examination of TPCMI serial data input. When TMSYNC is
programmed as an input, the low-to-high signal transition is detected and
aligns TSB timebase to the programmed offset bit value and first frame of
the multiframe. TSB timebase flywheels at 6 ms multiframe interval after
the last TMSYNC is applied. If system bus applies TMSYNC input, TFSYNC
input is not needed.
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Table 1-1. Hardware Signal Definitions (6 of 8)

Pin Label Signal Name 110 Definition

Receive System Bus (RSB)

RSBCKI RSB Clock Input I Bit clock and I/O signal timing for RSB according to system bus mode (see
[SBI_CR; addr 0DQ]). System chooses from 1 of four different clocks to
act as RSB clock source (see [CMUX; addr 01A]). Rising or falling edge
clocks are independently configurable for data signals RPCMO, RSIGO,
RINDO and sync signals RFSYNC, RMSYNC (see [RPCM_NEG and
RSYN_NEG; addr 0D1]). When configured to operate at twice the data
rate, RSB clock is internally divided by 2 before clocking RSB data signals.

RPCMO RSB Data Output o] Serial data formatted into RSB frames consisting of DS0 channel time
slots, optional F-bits, and optional ABCD signaling. Time slots are routed
through receive slip buffer (see [RSLIPn; addr 100-1FF]) according to
RSLIP mode (see [RSBI; addr 0D1]). Data for each output time slot is
assigned sequentially from received time slot data according to system
bus channel programming (see [ASSIGN; addr OEO—-OFF]). F-bits are
output at the start of each RSB frame or at the embedded time slot
location (see [EMBED; addr 0D0]). ABCD signaling is optionally inserted
on a per-channel basis (see [INSERT, addr OE0—-OFF]) from the local
signaling buffer (see [RLOCAL; addr 180—19F]) or from the receive
signaling buffer [RSIGn; addr 1A0-1BF]. When enabled, robbed bit
signaling or CAS reinsertion is performed according to T1/E1 mode: the
eighth time slot bit of every sixth T1 frame is replaced, or the 4-bit
signaling value in the E1 time slot 16 is replaced.

RSIGO RSB Signaling Output o] Serial data formatted into RSB frames consisting of ABCD signaling bits
for each system bus time slot. Four bits of RSIGO time slot carry signaling
state for each accompanying RPCMO time slot. Local or through signaling
bits are output in every frame for each time slot and updated once per RSB
multiframe, regardless of per-channel RPCMO signaling reinsertion.

RINDO RSB Time Slot (¢} Active-high output pulse marks selective receive system bus time slots as
Indicator programmed by SBCn [addr OEO—-OFF]. RINDO occurs on RSBCKI rising or
falling edges as selected by RPCM_NEG (see [RSBI; addr 0D1]).

RFSYNC RSB Frame Sync PIO | Input or output RSB frame sync (see [RFSYNC_|O; addr 018]). RFSYNC
output is active-high for 1 RSB clock cycle at programmed offset bit
location (see [RSYNC_BIT; addr 0D2]), marking offset bit within each RSB
frame and repeating once every 125 us. RSB timebase and RFSYNC
output frame alignment begins at an arbitrary position and changes
alignment according to RSLIP mode (see [RSBI; addr 0D1]). When
RFSYNC is programmed as an input, the low-to-high signal transition is
detected and aligns RSB timebase to the programmed offset. RSB
timebase flywheels at 125 ps frame interval after the last RFSYNC is

applied.

RMSYNC RSB Multiframe Sync PIO | Input or output RSB multiframe sync (see [RMSYNC _IO; addr 018]).
RMSYNC output is active-high for 1 RSB clock cycle at programmed offset
bit location (see [RSYNC_BIT; addr 0D2]), marking offset bit within each
RSB multiframe and repeating once every 6 ms coinciding with RFSYNC.
RSB timebase and RMSYNC output multiframe alignment begins at an
arbitrary position and changes alignment according to RSLIP mode (see
[RSBI; addr 0D1]). When RMSYNC is programmed as input, the
low-to-high signal transition is detected and aligns the RSB timebase to
the programmed offset and the first frame of the multiframe. RSB
timebase flywheels at 6 ms multiframe interval after the last RMSYNC is

applied.
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1.0 Pin Descrip tions

Bt8370/8375/8376

1.1 Pin As sign ment s

Table 1-1. Hardware Signal Definitions (7 of 8)

Fully Integrated TIE1 Framer and Linelnterface

Pin Label Signal Name 110 Definition
Receive System Bus (RSB) (Conti nued)

SIGFRZ Signaling Freeze 0 Active-high indicates that signaling bit updates are suspended for both
receive signaling buffer [RSIGn; addr 1A0-1BF] and stack [STACK; addr
ODA] register. SIGFRZ, clocked by RSB clock, goes high coinciding with
receive loss of frame alignment (see RLOF; addr 047) and returns low 6-9
ms after recovery of frame alignment.

NOTE(S):

1. All RSB and TSB outputs can be placed in high-impedance state (see SBI_OE; addr 0DO).

2. Receive System Bus (RSB)

1-10
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Bt8370/8375/8376

1.0 Pin Descriptio ns

Fully Integrated T1/E1 Famer andLine Interface

Table 1-1. Hardware Signal Definitions (8 of 8)

1.1 Pin As sign ments

Pin Label

Signal Name

1/0

Definition

Cl

ock Rate Adapter (CLAD)

CLADI

CLAD Input

Optional CLAD input timing reference used to phase lock CLADO and JCLK
outputs to 1 of 44 different input clock frequencies selected in the range of
8 kHz to 16384 kHz (see [CLAD registers; addr 090-092]).

REFCKI

Reference Clock

System must apply a 10 MHz +50 ppm clock signal to act as frequency
reference for internal Numerical Controlled Oscillator (NCO). REFCKI
determines frequency accuracy and stability of CLADO and jitter attenuator
(JCLK) clocks when the NCO operates in free running mode (see [JFREE;
addr 002]).

REFCKI is the baseband reference for all CLAD/JAT functions and is used
internally to generate clocks of various frequencies, locked to a selected
receive, transmit, or external clock. Hence, REFCKI is always required.

CLADO

CLAD Output

CLADO is configured to operate at 1 of 14 different clock frequencies (see
[CSEL; addr 091]) that include T1, E1 or system bus rates. CLADO is
typically programmed to supply RSB and TSB clocks that are
phase-locked to the selected transmit, receive or CLADI timing reference
(see [JEN; addr 002 and CEN; addr 090]). On the Bt8376 device, CLADO
drives low when enabled.

Test Access

TDI

JTAG Test Data Input

Test data input per /EEE Std 1149.1-1990. Used for loading all serial
instructions and data into internal test logic. Sampled on the rising edge of
TCK. TDI can be left unconnected if it is not being used because it is pulled
up internally.

T™MS

JTAG Test mode
Select

Active-low test mode select input per IEEE Std 1149.1-1990. Internally
pulled-up input signal used to control the test-logic state machine.
Sampled on the rising edge of TCK. TMS can be left unconnected if it is
not being used because it is pulled up internally.

JTAG Test Data
Output

Test data output per IEEE Std 1149.1-1990. Three-state output used for
reading all serial configuration and test data from internal test logic.
Updated on the falling edge of TCK.

TCK

JTAG Test Clock

Test clock input per IEEE Std 1149.1-1990. Used for all test interface and
internal test-logic operations. If unused, TCK must be pulled low.

Power Supply

VDD[6:0]

Power

+5VDC £5%

GNDI6:0]

Ground

0vDC

NOTE(S):

1. I=Input, O=Output

2. PIO = Programmable I/O; controls located at address 018.

3. Multiple signal names show mutually exclusive pin functions.

4. All output pins power up in the high-impedance state within 3,000 cycles of the applied REFCKI (see POE; addr 019,
SBI_OE; addr 0DO0).
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2.0 Circuit Description

2.1 Bt8370/8375/8376 Block Diagrams

Detailed block diagams ae illustrated irFigure2-1 (Bt8370), Figure 2-2
(Bt8375), andFigure2-3 (Bt8376). To show thedetailsof this circuit,individual
block diagramsalong with descriptions, appear throughou this secion.

Receive Linelnterface Unit(RLIU)
Jitter Attenuator (AT)

Digital Reaiver (RCVR)

Receive SystenBus (RSB)

Clock Rate Adapter (CLAD)
Transnit System Bus (TSB)
Digital Trarsmitter (XMTR)
Transnit Line InterfaceUnit (TLIU)

© © N o g ks~ w NP

Microprocessor InterfacéMPU)
10. Joint Test Access Groyp Port(JTAG)

NoTE: The Bt835 differs fran the Bt83™0 only in thatthe Bt8375doesnat have
LBO filtersin thetransmit LIU. The Bt838& differs from Bt835in that
Bt8376has rithera CLADO output, roraDLINK 2.
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Bt8370/8375/8376 2.0 Circuit Description
Fully Integrated T1/E1 Famer andLine Interface 2.2 Receive Lin e Interfac e Unit

2.2 Receive Line Interface Unit

TheReceave Linelnterface Unit (RLIU) recweers clockand data from théipolar
AlternateMark Inversion (AMI) line signal that has beattenuatd and distorté
due tothe daraderistics ofthe line.In theBt8370 deice, theRLIU is sensitve
to signalsattenu&ed inthe rangeof 0 to—48dB in E1 and T1 modesln the
Bt8375and Bt8376devices, RLIU sersitivity is limited for shat-haul only
applcations.In addition, the RLIU interfaces atthe DSX-1Bridge Monitor Level
(-20dB for DS1ard —30dB for E1/CEPT).

TheRLIU corverts AMI pulssinto P and N rd Non-Return to0 (NRZ) dai.
The AMI pulsesareinput onthe receretip and ring pins: RIP and RRING
(Figure2-4). The P and N ralNRZ datais then passed to theG¥R. TheRCVR
dual rail ouput is available onRPOSGRNEGO.Figure2-5illustraes the
relationship between the AMlIreceived signal, theecoveredclock, arml the
RCVR dual rail outputs.

Figure 2-4. RLIU Diagram

RDIGI
‘l RIAT
RPOSI ™ 1
RNEGI >
Yo
RTIP >——*
RRING >——» | .l Adaptive Data | RPOSO
> ADC =5 Equalizer ' Slicer [ ° RNEGO
—> 1 N
1
ALOOP
ADC 3] RPLL T
» RXCLK
RCKI ~d
Yyvyy
Analog Loopback To JAT From JAT
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2.0 Circuit Descrip tion Bt8370/8375/8376

2.2 Receive Lin e Interfac e Unit Fully Integrated TIE1 Framer and Linelnterface

Figure 2-5. RLIU Waveforms—Bipolar Inp ut Signal

| BPV

RRRILIE _Il_|_|il 51 | 4] [s1 _Tel L7 ]

|
reck [ L] | L1 1 !_I g Sy S Ny N
| ~+—— Throughput —>|
| I BPV
RPOSO — — — — — — ] T\_,_3|_I_| 5 6 |
|
RNEGO _ _ _ _ _ _ L e 1 1

If the RLIU functionalty is nd required,a bypass mode is prided[RDIGI;
addr 020]. If the RLIUis bypassed the RTIP/RRING pins ae ignored,
RPOSI/RNEGI P and N rail NRZ bemeinputs, and RCKI becomes thexeive
timing saurce.Figure 2-6ill ustrates tle relationshp between he RLIU P and N
raill NRZ data,the RLIUreceive clockinput, andthe RCVR dual rail output.

Figure 2-6. RLIU Waveforms—P and N Rail Digital Inp ut Signal

BPV

RPOSI [ 1 | [ 3 | [5 6 |
rRNect [ 2 ] [ 4 1 7 1

| |
RCKIIlI_ll_!lllllllllllllllll
|
|

| ~-«— Throughput —»,
| BPV

rRPOSO _ I 1 | I 3 | | I 5 6 |
RNEGO I [ 2 ] 7 1
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2.0 Circuit Description

Fully Integrated T1/E1 Famer andLine Interface 2.2 Receive Lin e Interfac e Unit

2.2.1 Data Recovery

2.2.1.1 Auto matic Gain
Control

2.2.1.2 Variable Gain
Amplifier

2.2.1.3 Adaptive
Equalizer

2.2.1.4 Data Slicer

TheRLIU recovers data fromthe recéved andog signd by normalizing the
signd with theVariableGain Amplifier (VGA) and the Automat Gan Control
(AGC), remaing distortionwith the Adaptive Equalize, and trading thedata
using the Dat Siicer.

The AGC circuit aljusts thegain of theincoming diferential signato achiee a
normalized lgel. The normalizd level ensure that the input sign&b the ADC is
75% t0100% offull scale. Thigs dore by measung thepeak voltage ofthe
incomingsignal with a peak detectorard inversely adjustig VGA gain based the
pe& value. The AGC can beforcedto afixed gain for test purposes @ limited to
a maximum value, wkich is thenormal operatig mode (se§FORCE_\VGA;

addr 020]).

The FORCE_VGA bit in theLIU Configuraton register [LIU_CR; addr 020]
seletswhethe the ASC operates itGan Limit modeor Fixed Gainmode. In
Gan Limit modesthe RLIU sensitvity is initially setto the maxinum
(approximately 43 dB), ed thegain is adjusted based thm=ak value recorded
during the AGC olsewationperiod The AGC obsevation periodcan le set to32,
128 512, or 218 symbol periods [RLIUCR; add 022. A short obsenation
period allows quick responses to plse height variations hut possibleovershods.
A long obsewationperiod minmizes eerstoots,but does not react quickly to
pulsehedght variations. The real-time status of th&X gain setting ca bereal
in the \ariable Gan Amplifier Status rgister [VGA; addr029] and usetb
approxinmatethe recéve analog signdievel.

In Fixed Gainmaode,the RLIU sensiivity is set tahe value stoed inthe
VariableGain Amplifier Maximum rgister[VGA_MAX; add 024]. VGA_MAX
is a 6bit registerthatallows up to 64 gin settirgs in1.25 dB steps.

After the inputamplitudehas beemormalizd,the adaptie equalizr attenptsto
remove thedistortion introducedypthe @ble. Thetransfer function of the
equalize is initially adjusted bsed orthe pak value of theinput signalbecause
this value providessame ndicaion of the line lengh ontheinpu. The Adapive
Equalzer then automatally finetunesto remae mostof the sgnal distortion
due tointersymbol inteference, noig, and other cabldéength éfects.

In cetain gplicationsthe deice can be onnected to a DSX monitor point
thathas been resistely atteuatal. Because this resisg atenuationradds no
phase-ersus-freqiercy distation, theVGA gain must beadusted. Tlis isdone
by corfiguring the Receie Pad ResistoilCompersatian (ATTN[1,0]) in the LIU
Configuration registe [LIU_CR; addr 020]. Theresisive atenuation can be
configuredto be eithe 0,-10,-20, or—30 dB.

The DataSlicer extrads thedatafrom theequalizd signd by comparing the
differental inputsto threshotl values. Thethreshold \alues aie dynamially set,
basd on aperceitage ofthe peak leel obtained ly the peak detgor. The
percetage is 50% of peakfor both DS1andCEPT. Dynamialy adjusting the
threshold valuesersures opmum sigral-tonoiseratio. If the SQJELCH bit is
setin the LIU Corfiguration rgister [LIU_CR; add 027 and theinput sigral
level is below threstold for the entre AGC olsenation peiod (EYEOPEN= 0),
Data Sliceroutput isforced toall Os.

N8370DSE
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2.0 Circuit Descrip tion

Bt8370/8375/8376

2.2 Receive Lin e Interfac e Unit

2.2.2 Clock Recover y

2.2.2.1 Phase Locked

Loop

Fully Integrated TIE1 Framer and Linelnterface

The Receive Phasd.ocked Loop (RPLL) recavers theline rateclodk from the
Data Slicer dwal rail outpus. TheRPLL generates aecovered clak that tracks
the jitter inthe data fronthe Data Slicerand sustins thedata-to-clock phase
relationshipin the alserce d incaming pulses.Figure 2-7 illustratesthe Recaie

LIU’s inpu clock ard data jitter téerarce.

Figure 2-7. Receive Input Jitter Tolerance
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Bt8370/8375/8376 2.0 Circuit Description
Fully Integrated T1/E1 Famer andLine Interface 2.3 Jitter A ttenu ator

2.3 Jitter Attenuator

The Jiter Attenuator (JAT), illustrated in Figure 2-8, attenuates jitter irthe
receive or trarsmit path but not bah simultareausly. In the receve coriguration,
the line signal is rea@red ty theRLIU and isdgittered beforeit is decoded ¥
the RCVR. Inthe transmit configuration, theenmded signafrom thetransmit
block is dejttered befeoe itis trarsmitted by the Trarsmit Line Interface Urit
(TLIU). TheJAT receve/trarsmit configurationis dore through the JDR bit in
the Jitte Attenudor Confguration rgister [AT_CR; addr 002]. TheAT can also
becompktely disabkdusing the Jitter Attenuaton (JEN) bi in the JAT_CR
register.

Figure 2-8. Jitter Attenuat or Bl ock Diagram

From RLIU To RLIU

FV N

JCLK (to CLAD)
» RXCLK
AA v
Rin Rout
RJIAT
o1 TDeph > ToJPHASE
TJIAT
Tout Tin
AA

TXCLK (from CMUX)
JCLK

v

To/From TLIU
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2.0 Circuit Descrip tion Bt8370/8375/8376
2.3 Jitte r Attenuator Fully Integrated TIE1 Framer and Linelnterface

2.3.1 Elastic Store

Theelastic storesize (RJAT or TJAT) is confgurable using JSIZE[2:0] inhe
JAT_CR. Theelastic store szesavailable ae 8, 16, 3264, and 128 bits. Te
32-bit elastc sbre deph is suficientto meet jiter tderarce requremensin
casesvherethejitter attenu#or cutoff frequeng is programrad at 6 Hz or belw,
and when the $ected clockreferenceis frequency-locked. The larger elastic
storedepthsallows greater aaanulaed phae ofsets. Br example, the 128-bit
depth can tolerate up to £64 bits of accmulated plase ofset.

Sincethe dasticstoreis a fixed size,it can overflow and underun. Oerflow
ocaurs whenthe dasticstore is full; underun occurs whethe elasticstoreis
empty If either of these two conditions occurs, the Jitter Attenuator Elastic Store
Limit Error bit (JERR) in the Enmor InterruptStatus rgister [ISR5;addr 006] is
set. D determine if anwerflow or undesrun occurs, thditter Attenuator
Empty/Full bit(JIMPTY) must beead from the Recive LIU Status rgister
[RSTAT; addr021].

Theelastic store is a cinalar tuffer with independat readand writepointers.
Thedifferencebetween theeadand write pointers is theghaseerror (JPHASE)
between thénput and output clde of the jitterattenuatoandis usedto generge
JCLK. Thereadand write pointes areinitialized using JCENTERN the
JAT_CR. JCENTER resets theite pointer ad forces the éasticstore read
pointe to 1 hdf of the progranmed JSIZEJCENTERalsoresetsthe JIMPTY
status so IMPTY must be redmbfore JCENTER is written.

If IDIR is configured to put théitter attenuator in theeceve path, thewrite
pointe is driven by the Reeive Clock (RXCLK), and the read pointe is driven
by the déittered recoered clock (JCLK). The dejittered reamed clok output is
available onthe RCKO pin if the ouput is endled using RCKO_OEin the
Programmalte Outpu Enableregister [POEaddr 019]. The dejittering ofthe
recoveredclock is dme ty the Clock RatdapterBlock (CLAD). CLAD is
de<ribed later in this document.

If IDIR is configured to puthe jitter atenuator inthe transmitpat, the write
pointe is driven by theTransmi Clock (TXCLK), and theeal pointe is driven
by thedejittered transmitlock (JCLK). TXCLK can beslaved to four diferent
clock sources: lansmit Clock Input (TCKI), Recet Clock Output (RCIO),
Receve System Bus Clock put (RSBCKI), orClock Rate Adpter Ouput
(CLADO). The dgittered transnit clock is availableon theTCKO pin when the
output is enabled usghnTCKO_OE in POE.

Thereceie LIU input clock and data jitter tolercemeds TR 62111-1990, as
illustrakd in Figure 2-7. The AT inpu jitter leranceis illustratedin Figure2-9.
The JAT jitter transfefunction mestsTR 62111-1990, as deined inFigure 2-10
andTable 2-1.
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Bt8370/8375/8376 2.0 Circuit Description
Fully Integrated T1/E1 Famer andLine Interface 2.3 Jitter A ttenu ator

Figure 2-9. CLAD/JAT Input Jitter Tolerance
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Figure 2-10. CLAD/JAT Jitter Transfer Functi ons
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2.0 Circuit Description

Fully Integrated T1/E1 Famer andLine Interface

Table 2-1. CLAD/JAT Jitter Transfer Functi ons

2.3 Jitter A ttenu ator

Curve JAT FIFO Size (bits) LF Gain
A 128 0x06
B 128 0x05
64 0x06
C 128 0x04
64 0x05
32 0x06
D 64 0x04
32 0x05
16 0x06
E 32 0x04
16 0x05
8 0x06
F 16 0x04
8 0x05
G 8 0x04
N8370DSE Conexant 2-13

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5786084/BT8370EPF.html

2.0 Circuit Descrip tion Bt8370/8375/8376
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2.4 Receiver

The Digital Recever (RCWR) monitors TI/E1 overheaddata ard decods
positive and regative rail NRZ data from the RLIU into sinde rail NRZ dat
processedypthe RSB. The RCVR, illustraed in Figure 2-11, is madeup of the
following elements: Z® CodeSuppression (RZS) Decode In-Band Loopbak
Cocdk Detectoy Error Courters, Erro Monitor, Alarm Manitor, Test Rattern
Reciver, Receve Framey External Recefe Data Link, andRecive Data Links.

Figure 2-11. RCVR Diagram

MPU
Registers
O O
3 5 o
(@] ] 1
o P o o
o o r o
A A T T 4 C < L
DLINK1 pLINk2 (D
_ _ External DLINK _ _
PRBS/Inband LB
-~ TSabyie -~ " MOP/BOP MOP
~ ~ 'RPDV Monitor ~
—» 1 1 1
RPOS RZCS ; RNRZ
Decoder
RNEG >——P| v
A A -
Error Monitor
_ _ Ermor Counters _ _
Alarm Monitor
Receive Framer
__________ :: >To RSB
Receiver Timebase
VY. A
Line  Framer
Loopback Loopback
RCKO
NOTE(S):
(1) DLINK2 not available in Bt8376 device.
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Bt8370/8375/8376 2.0 Circuit Description
Fully Integrated T1/E1 Famer andLine Interface 2.4 Receiver

2.4.1 ZCS Decoder

The Recere Zer Cade Suyppressiam (RZCS) decod decodes tie dual rail data
(bipolar) intosinde rail data (aipolar). TheReceve AMI bit (RAMI) in the
Reciver Confgurdion register[RCRO; aldr 040] controls whether theeceved
sigral is B&S/HDB3 decoded, depernidg onT1/E1N[addr 001] line rate
selectio, or depening onwhetter the RZCS decoder isypassed If the line
codeis unknavn, theZCSUB bitin Receve LIU Status[RSTAT; addr 021]
indicates thal or moreB8ZS/HDB3 substitution patterisve been receed on
the RTIP/RRING input.If theline code s B8ZS/HDB3 encodedhé RZCS bitin
RCRO musbe set to leep tle LCV counter from caunting BPVs thatre pat of
the BBZS/HDB3 code.

2.4.2 In-Band Loopback Code Detection

Thein-band loopback code det®or cirauitry detects receve datawith in-band
codesof confguralde value and lengh. Thesecodes can busedto request
loopback of terminal equipemt signals oother usesspedfied gplications. The
two codesare referred tas loopbak-activateandloopback-deactvate although
the detectors need not be used onlyldopback codge. Generallyary repeating
1-7 bit patern can be seleted. The loopkackapplicaion isdesaibedin Secton
9.3.10of ANSI T1403-1995. The loopback actiate codeis setin theLoopbadk
Activate Code Rttern[LBA; addr 043]. Thdoopbad deactivate codds set in the
Loophack Deactivate Cale Pattern[LBD; addr044].

The sequace length forthe loopback etivate and deactate codescan be
programmed for, 5, 6, or7 bits by settirg the codelength hits of the Receire
Loophkack Cock DetectorCorfigurationregister[RLB; addr 042]. Shortercodes
can be programedby repeatinghe epected pattern (e.g.3+3bit code
programmed as-®it code).

T1 I n-Band Loopback Codes
Activate 00001
Deactivate 001

When a loopbackode is deteted, theLOOPUPor LOOPDN status bit iset
in Alarm 2 register [ALM2; addr 048], andthe carespndng LOOPLP or
LOOPDN bitin Alarm 2 Interrupt Staus reyister (ISR6;addr 005] isset. The
loopback @tection interrupt canbe enalbed ushgthe Alam 2 Interrupt Enabie
register [IER6; adir 00D]. When enabled, a Igsup orloop-down coce detection
causes tl Alarm 2 Inerrupt bit [ALAR M2] to be set h the Interrupt Request
register [IRR; adr 003] ard generates an inteipt. Since loopbaclks ae rot
aubmaticaly initiated, the proessor musinterceptand intepretthe nterrupt
status condition to deermine whenit musterable or disabk the loopback control
mechanism (e.gLL OOP; add014).

The in-bard loopback code detector ciitry is only applicableto T1 mock.
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2.0 Circuit Descrip tion Bt8370/8375/8376
2.4 Receiver Fully Integrated TIE1 Framer and Linelnterface

2.4.3 Error Counters

Thefollowing Performancélonitoring (PM) countersare ailablein the
RCVR: Framing Bit Errors (FERR), CRC Errors (ERR), Line Code Violations
(LCV), andFar End Block Errors (FEBE). All PM coumegisters argeseton
readunless LATCH_CNT is se in the Alarm/Error/Counter Lach Configuration
register [LATCH; addr 046]. IATCH_CNT enablethe 1-second laking of
counts cancident with the 1-secattimer interryt [ SR6;add 005]. Ore-secand
latchingof PM counts isequired if AUTO_PRM responses aemabled. All PM
counters @n bedisabed during RLOF, RLOS,ard RAIS, usng the STOP_CNT
bit in the LATCH registe.

noTe:  If STOP_CNT is negated, error mortoring duiing RLOF cowlitions will
detect FERR, CERR,ral FEBE acordingto thelast knavn frame
alignment.

2.4.3.1 Frame Bit Error The 12-bit Framingd3it Error Counte [FERR; addr 050rad 051] incremats each
Counter time areceve Ft, Fs, TIDMFPS, or RS erroris detected. Fs (TBnd NFAS
(E1) errors cabeincluded in thecERR count # seting FS_NFAS in Receve
Alarm Signal Confguration[RALM; addr 045]. An interrupt is availabdeto
indicate thathe FERR ounter averflowed inthe Counter Oerflow Interrupt
Status rgister[ISR4; addr007].

2.4.3.2 CRCError  The 10bit Cyclic Redindarcy Check Eror Counter [CERR; addf52ard 053
Counter incrementsach timea recéve CRC4 (El)or CRC6(T1) error is deteted. An
interruptis available toindicate that th€€ERR counte overflowed in ISR4.

2.4.3.3 LCVError  The 16hbit Line Cock Violation Erra Counter [LCV, add 054 and 05]
Counter incrementsach timea recéve Bipolar Violation (BPV}—nat including line
coding—is detected. Tie LCV count cannclude EXZ if EXZ_LCV in the
Receve Alam Sigral Canfigurationregister [RALM; addr 045] is set. EXZ can
be corfigured [RZCS; add040] to be 8 or 16swccessre Os, follovinga 1. An
interruptis available toindicate that th& CV counter eerflowed in ISR4.

2.4.3.4 FEBECounter  The 10bit Far End Block Erra (FEBE)counter [FEBE;addr 066 and057]
incrementsach timghe RCVR encountersd 1 far-endblock aror. An
interruptis available toindicate that th&EBE counteoverflowed in ISR4.
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2.4.4 Error Monitor

Thefollowing signal errors ardetected in th&@CVR: Frame Bit Error (FERR),
MFAS Error (MERR), CAS Error (SERR), CRC Error (CERRndPulse
Density Miolations(PDVs). Each gor typehas an interruptable bit that alles
aninterrupt to occur marking thevent, and has a interruptregister bit read Y
the interrupt sevice routine. All eror statusregisters are@eseton read unless the
LATCH_ERRDit is set inthe Alarm/Eror/Counte Latch Confguration register
[LATCH; addr 046]. LATCH_ERR enabkethel-second latching of alarms
coincident with tke 1-secondimerinterrupt [|SRG addr005. With
LATCH_ERR enablediry error detecteduringthe 1-seond interal islatched
ard heldduring the fdlowing 1-secod interval. LATCH_ERRallows the
processoto gather error statistics baden thel-second interad.

FERR isreported for the redee direction in theError InterrupiStatus rgister
[ISR5; addr 006] anébr thetransmit directiorin Pattern Interrupt Status [ISRO;
addr 00B]. FERRndicates that 1 amoreFt/Fs/FPS frame bit errors oAB
patten errorsocaurred sincethe last time the interrupt statwss read. The FERR
typeis determined ly the recere frama’s coriguration [CRQ addess001].

While CRC4 framing is endled, MERR is reportfor the recéve direction
in the Error Interrupt Status rgister[I SR5; add 006] andfor thetransmit
direction in Patterninterrypt Status [BRQ addrO0B]. MERR is only appicade
in E1 modeandindicates thal or moreMFAS patterrerrorsocaurredsincethe
last timethe interrupt &atuswas read.

While CASframing is endled, SERR isreported foithe receive directionin
the Error InterrupStatusregister [ISR5; addr 006nd forthe tansmitdirection
in Pattern Interrupt Status [ISRD; addrOOB]. SERR is appli@ble ony in ELmode.
In this mode SERRIindicates thil or moreerrors were receéd inthe TS16
Multiframe Alignment Signal (MAS) sincethe bsttime he interrupt status vas
read.

CERR is reported for theeeive direction inthe Errorinterrupt Statusegister
[ISR5; addr 006] anébr thetransmit directiorin Pattern Interrupt Status [ISRO;
addr 00B]. CERR is onlymplicablein T1 ESFand EL MFAS modes. In these
modes,CERR indicates thdt or moe bit errors were fandin the CRC4/CRC6
pattem block sirte thelast timethe irterrupt stats was read

PDV is reported whethe recéve signaldoes not metthe pulsedensity
requirements oANSIT1403-1995 (Section 5.6). A PDY is declaredvhenaer
more than 1®onsecutie zeros orthe average oneslensity &lis bdow 12.5%.
RPDV is reporte for the recete direction in the Alarm 1 Interrupt Statuggister
[ISR7; add 004].
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2.4.5 Alarm Monitor

Thefollowing signal alarms are detected in RE€VR: Loss ofrrame (LOF);
Lossof Signal (LOS); Analog Lossof Signal (ALOS); Alarm Indcdion Signal
(AIS); RemoteAlarm Indication (RAI) or ¥low Alarm (YEL); Multiframe
Yellow Alarm (MYEL); Severely Errored Frame(SH-); Change of Frame
Alignment (COR); andMultiframe AIS (MAIS). Eat alarmhasthe following:
a status rgister bitthat reports the real-timngaus ofthe eent,aninterrupt
enalbe bit thaterades an interrupt to markthe event andan irterrupt register bit
read ly the interrupt sevice routine to identify the gentthatcausedte intarupt
All alarm statis rgjistersare reset onreadunless theLATCH_ALM bit is set in
Alarm/ErrorCounter Latch Canfiguration register [LATCH; addr 046].
LATCH_ALM enables thel-secondatching of alarms coincicié with the
1-secondimerinterrupt [ISR6; addr 005With LATCH_ALM endled, ary
alam detected dung the 1-secashintenal is latched anddid during the
following 1-secand intewal.

2.4.5.1 Lossof Frame  Recive Loss of Frame (RLOF) is declared when the veaata strea does not
meet theframing criteriaspecifedin theReciver Confguration reister
[RCRO; addr 040].

If the linerateis EL[T1/E1N; addr 001], RLOF isthe logically ORed staus
of FAS, MFAS, and CAS alignmet. Thesealignments, FRED, MREDral
SRED, respetively, are aailable separatelyn theAlarm 3 Status rgister
[ALM3; addr 049]. OnceRLOF is declared, theOF[1:0] bitsin ALM3 report
the reason for E1 losd frame dignment.In T1 mode,RLOF is equhto FRED.

The RLOF real-time datusis available in Alarm 1 Status géster [ALM1;
addr 047], and the internot statis is setin theAlarm 1 Irterrupt Status rgister
[SR7;addrO04]. The RLOFinterrupt is enabledypsettingRLOF in the Aarm 1
Interupt Enableregister [ER7; adir 00C].

An FRED count[FREDI[3:0]; addr 05A] isalso &ailablein the
SEF/LOF/COR Alarm Counter [ARR; addi05A]. An interrupt in Courter
Overflow InterruptStatugISR4; addr 007] indidasthat the FRED counter
overflowed. COR [1:0] is applicabléo T1 mods only

While T1 framing mode is enabled, the RLGfatus andRLOF interrupt
statusare intgrated @er 2.0 to 2.5 semdsif the RLOF_INTEG bit is set ithe
Receve Alam Sigral Canfigurationregister [RALM; addr 045]. The FRED
count is untfected ly RLOF_INTEG.

2.4.5.2 Loss of Sig nal If the linerateis T1, the criteria for Recive Loss of SignalRLOS)is 100
contiguous Os @nsistentith the standardequirement ol 75+75 zros). If the
linerateis E1, the citeria for RLOS is 32contiguows 0s. RLOS is cleared um
detectinganaverage plsedensityof at least 2.5% (ccuring during a period of
114 bits staring with the receipt of a pulse, andwhereno ocaurrenes d 100/32
contiguous 0Os ardetected).

The RLOS re&time status is\ailablein ALM1, and theinterruptis available
in ISR7. The XMTR can be onfigured to atomaically generate a Alarm
Indication SignalAlS) in thetransmit directiorwhen RLOSs dedared (see
AUTO_AIS [TALM; addrQ75].
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2.4.5.3 Analog Loss of Recave Analog Lossof Signal (RALOS) isdeclared in aralog recave mock,
Signal [RDIGI = 0; addr 020],when RTIP/RRING input signdamplitude is less thathe
programmed (\GA_MAX) threshold. In the digital receve mod, RDIGI = 1,
RALOS is delared when the Redee Clock Input (RCKI) remaingow for
125 ps. RALOS readtime statg is available in ALM1; RALOS interruptis
available inISR7.

2.4.5.4 Alarm Indication If the line ratds T1 [T1/E1N; addf01], the criteria foRecéve Alarm Indication
Signal Sigral (RAIS) is the recetion of 4 a fewer Gsin a periodof 3ms (4632 bits), arl
the asertion of RLOFIf the line rate is E1, RAIS sd when 2conseative
douHe frames each caain 2 or Bwer Os out of 52 bits andFAS alignment is
lost[FRED; adir 049]. RAIS realtime status is\ailade in ALM1; RAIS
interrupt is &ailablein ISR7.

2.4.5.5 Yellow Alarm Thecriteriafor Yellow Alarm (YEL) is descibed in Table 3-13, Receive #low
Alarm Set/Clear CriteriaYEL real-time status iswailablein ALM1; YEL
interrupt is &ailablein ISRY.

2.4.5.6 Multifr ame YEL Thecriteriafor MultiframeYellow Alarmis describedin Table 3-13, Receive
Yellow Alarm Set/Clea Criteria. MYEL real-time status is\ailablein ALM1;
MYEL interrupt is aailablein ISR7.

2.4.5.7 Severely Errored A SEF is reported whethe recéve signaldoes not metthe requirementsf
Frame  ANSI T1.231. S real-timestatus isvailable in ALM3. A 2-bit counter is also
available [SEF;add 05A]. An interupt is available in ISR4 to indicat that the
SEF counteoverflowed.

2.4.5.8 Change of Each COR incremats a 2-bitcounter [COR; addr 05A]. An interruptis
Frame  available inISR4to indicae thatthe COR counter gerflowed.
Align ment

2.4.5.9 Receive Recive MultiframeAlS (RMAIS) is reported whe thereceve TS16 signal
Multi frame AIS contains 3 offewer Os otiof 128 Litsin eachmultiframe oer 2 comsecutive
multif ramesaccading to the requirements DITU-T RecanmerdationG.775.
RMAIS is checled only in E1 CAS mode. RMAIS real-timestatuds availablein
ALM3 [addr049].
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2.4.6 Test Pattern Receiver

Thetest pattern reeiver circuitry can synon framed or unframed PRBS patterns
ard caunt bit erras. This featue is particularly usefuor system diagostics,
productiontesting, ad testequipment apfpications. ThePRBS pattersavailable
include 2E111, 2E15-1, 2E20-1, ard 2E231. Eachpattem canoptionally
include Zeo Cade Suppessim (ZCS).

The Receie Test Rittern Canfiguration register [RRATT; addr 041] cortrols
the tespatten recever circuit. BSTART control bit (in RRATT) mustbeactive to
endle thetest pattern receer and to begin countingbit errors. RPAT controls
the PRBS patern, ZCS sdting (ZLIMIT), andT1/E1 framing (FRAMED).
RPATT sdecds which PRBSatten therecever should hunt for pattersync.
ZLIMIT selectsthemaximum number of consecué zeros the ptern is alloved
to contain. FRAMED mod&forms thePRBS pattermeceiver not to seah for
the pattern inthe framebit in T1 mode osearch fothe pattern inime sld 0 (and
time slot 16f CAS framing is selectedp E1 mode. CASraming is selectedyb
setting RFRAME[3] to 1 in the Primary Contrbregister[CRO; addr 001]. If
FRAMED is disabled, th®RBS pattern eeiver seachesall time slotsfor the
testpatern.

The RESEED bitin RRATT informs thereceve PRBS syncircuit tobegin a
PRBS pattersearch. Onethesearch bgins, aly additionalwritesto RESEED
restarts thepatternsync searcht a diferent point irthe patten. The time to sync
depend an the patterrand number of kit errors in the pattern

Patternsync is repded (vhenfound)in PSYNC statsof the Rttern Interrupt
Statusregister [ISRO;addr 00B]. After pattersync is foundthe PRBSPattern
Error conter [BERR,; adir 058 and059] begins courting bit errors detectedon
the incoming pattern, pvaded that BSART remans actve. Error counting stops
if the BSTART bit is cleared. BERRainter is reset to 0 aftevery read, or
latched orevery ONESEQnterruptas selectedyoLATCH_CNT [addr 046]. An
interrupt is &ailable to indicake the BERR counte overflowed inISR4.
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2.4.7 Receive Framing

Two frames aein the receie data stres: an offline frame and an online frara
statusmonitor The offline frame remvers receve framealignment; theonline
frame monitors framealignmentpattens and recaers multiframealignmentin
E1modes. Frene and multiframe synchronizatioeriteria used ¥ the franers
and monitoring criteriaf the online franer are skected inRFRAME[3:0] of the
Primary Control register [(RO; add 001].

Reaive framesynchronizéon is initiated by theonlineframers actvation of
the Recaie Loss of Frame(RLOF) staus bit in theAlarm 1 Status igister
[ALM1; addr047]. The RLOF criteria is set inthe RLOMRA, RLOFB, RLOFC,
ard RLOFDbits of the Recerer Configuration register [RCR01addr04q. The
onlineframer supportghe following LOF criteriafor T1: 2 outof 4, 2 outof 5,
ard 2 ou of 6. For E1, the ottine framer suports 3out of 3, with or withou 915
out of 1000 CRCerrors.

OnceRLOF is aserted, theoffline frame automatically starts seching the
receive data stram for anew framealignment, preided thatreceive framing is
endled [RABORT; addr 040]. If recete framing is disabld, the ofline framer
does not atomaically search for thérame alignmentput waits for a reframe
command [RFORCE; addp40] tostat a framealignmentsearch. If RIOF
integration is enabled [RLE_INTEG, addr045 the RLCF statis [ALM1;
addr 047] andRLOF interrupt statg [ISR7; add 004] is integratedfor 2.0 to
2.5 secorus.
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The orine framer continuasly monitas for RLOF comlition [ALM1;
addr047] andsearches for E1 multifrarreignmentafter basic framelgnment
is remvered by the ofline framer Receve multiframealignment is declared
when multifrane alignment criteriare met, ashown in Table 2-2 ard Table 2-3.
The keceive online famerreports multiframe errors, frame errors, and CRC errors
in the Error Interrupt Status [BR5; adir 004].

Table 2-2. Receive Framer Modes

T1/EIN RFRAME[3:0] Receive Framer Mode
0 000X FAS Only
0 001X FAS Only + BSLIP
0 010X FAS + CRC
0 011X FAS + CRC + BSLIP
0 100X FAS + CAS
0 101X FAS + CAS + BSLIP
0 110X FAS + CRC + CAS
0 111X FAS + CRC+ CAS + BSLIP
1 0000 FT Only
1 0001 ESF + No CRC (FPS only)
1 0100 SF
1 0101 SF+ JYEL
1 0110 SF+T1DM
1 1000 SLC + FSLOF
1 1001 SLC
1 1100 ESF + Mimic CRC
1 1101 ESF + Force CRC
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Table 2-3. Criteria for Loss/Recovery of Receive Framer Alignmen't (1 of 2)

Mode Description

FAS Basic Frame Alignment (BFA) is recovered when the following search criteria are satisfied:
» FAS pattern (0011011) is found in frame N.

e Frame N+1 contains bit 2 equal to 1.

« Frame N+2 also contains FAS pattern (0011011).

During FAS-only modes, BFA is recovered when the following search criteria are satisfied:
e FAS pattern (0011011) is found in frame N.
* No mimics of the FAS pattern are present in frame N+1.
e FAS pattern (0011011) is found in frame N+2.

NOTE(S): If FAS pattern is not found in frame N+2, or if FAS mimic is found in frame N+1, the search restarts in
frame N+2.

Loss of FAS frame alignment (FRED) is declared when 1 of the following criteria is met:

« Three consecutive FAS pattern errors are detected when the FAS pattern consists of a 7-bit (x0011011)
pattern in FAS frames, and if FS_NFAS is also active [addr 045], the FAS pattern includes bit 2 of NFAS
frames.

e Loss of MFAS (MRED) is due to 915 or more CRC errors out of 1000.

« Fallure to locate two valid MFAS patterns within 8 ms after BFA.

NOTE(S): In all cases, FRED causes next search for FAS alignment to begin 1 bit after the current FAS location.

BSLIP FAS Bit Slip Enable. Applicable only for Dutch PTT national applications. If BSLIP is enabled, the online framer is
allowed to change RX timebase by +1 bit when a 1-bit FAS pattern slip is detected. BSLIP does not affect the offline
framer's search criteria.

MFAS CRC4 Multiframe Alignment is recovered when the following search criteria are satisfied:

* BFAis recovered, identifying FAS and NFAS frames.

«  Within 8 ms after BFA, bit 1 of NFAS frames contains two MFAS patterns (001011xx). The second MFAS
must be aligned with respect to first MFAS, but the second MFAS pattern is not necessarily received in
consecutive frames.

«  Within 8 ms after BFA, bit 1 of NFAS frames contains the second MFAS pattern (001011xx), aligned to first
MFAS.

Loss of MFAS alignment (MRED) declared when 1 of the following criteria is met:
e 915 or more CRC4 errors out of 1000 (submultiframe) blocks.
e Loss of FAS (FRED).

NOTE(S): If Disable 915 CRC Reframe is set [RLOFD; addr 040], then MRED is activated only by FRED.

CAS CAS Multiframe Alignment is recovered when the following search criteria are satisfied:

« BFAis recovered, identifying TSO through TS31.

« MAS (0000xxxx) multiframe alignment signal pattern is found in the first 4 bits of TS16, and 8 bits of TS16
in preceding frame contains non-0 value.

Loss of CAS alignment (SRED) is declared when 1 of the following criteria is met:
« Two consecutive MAS pattern errors are detected.
« TS16 contains all Os in 2 multiframes (32 consecutive frames).
« Loss of FAS (FRED).

FT Only Terminal frame alignment is recovered when the following occurs:
The first valid Ft pattern (1010) is found in 12 alternate F-bit locations (3 ms), where F-bits are separated by 193
bits.

During R-only mode, loss of frame alignment (FRED) is declared when the number of Ft bit errors detected meets
selected loss of frame criteria [RLOFA-RLOFC; addr 040].
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Table 2-3. Criteria for Loss/Recovery of Receive Framer Alignment (2 of 2)

Mode Description
SF Superframe alignment is recovered when terminal frame alignment is recovered, identifying Ft bits.
Depends on SF submode: if JYEL, only Ft bits are used; Fs bits are ignored. If no JYEL, SF pattern (001110) found
in Fs bits.

During any SF mode, loss of frame alignment (FRED) is declared when the number of frame errors detected, either
Ft or Fs bit errors, meets selected loss of frame criteria [RLOFA-RLOFC; addr 040]. FS_NFAS [addr 045]
determines whether Fs bits are included in error count.

SLC Superframe alignment is recovered when

« Terminal frame alignment is recovered, identifying Ft bits.

e SLC pattern (refer to Table A-3, SLC-96 Fs Bit Contents) is found in 16 of 36 Fs bits, according to Bellcore
TR-TSY-000008.

During SLC modes without FSLOF, loss of frame alignment (FRED) is declared when the number of Ft bit errors
detected meets selected reframe criteria [RLOFA-RLOFC; addr 040].

FSLOF FSLOF instructs the online framer to monitor 16 of 36 Fs bits (SLC multiframe pattern) for loss of frame alignment
criteria. FS_NFAS [addr 045] must also be set to include Fs bits in loss of frame. FSLOF does not affect the offline
framer's search criteria.

ESF Extended Superframe alignment is recovered when
Avalid FPS candidate is located (001011). Candidate bits are each separated by 772 digits and are received
without pattern errors.

If there is only 1 valid FPS candidate and the mode is 1 of the following:
No CRC mode—align to FPS, regardless of CRC6 comparison.
Mimic CRC mode—align to FPS, regardless of CRC6 comparison.
Force CRC mode—align to FPS, only if CRC6 is correct.

If there are two or more valid FPS candidates and the mode is 1 of the following:
No CRC mode—do not align (INVALID status).
Mimic CRC mode—align to first FPS with correct CRCS.
Force CRC mode—align to first FPS with correct CRCB6.

During any ESF mode, loss of frame alignment (FRED) is declared when:
Number of FPS pattern errors detected meets selected loss of frame criteria [RLOFA-RLOFC; addr 040].

T1DM During T1DM mode, frame alignment is recovered in two steps:

1. A6-bit TAIDM pattern (10111xx0) is found.

2. Avalid F-hit pattern (Ft, Fs, or FPS) is found in the first six consecutive frames of the 12-frame cycle aligned to
the T1DM pattern.

During T1DM mode, loss of frame alignment (FRED) is declared when the number of frame errors detected, either
Ft, Fs, or TLDM errors, meets selected loss of frame criteria [RLOFA-RLOFC; addr 040].
Fs_NFAS; addr 046] does not affect TADM mode.

NOTE(S): To meet Bellcore TA-TSY-000278, the processor must select SF + T1DM framer mode, RLOFC (2 of 6)
reframe criteria, and FS_NFAS inactive.
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The offline frameris shaedbeaween theRCVR and XMTRandcansearch in
only one directionatary time. Caseqently, the pra@esso abitrateswhich
direction is seeched ty endling the reframe requse(RLOF andTLOF) for that
direction.

The ofline framer veits until the current seachis comgete (seg[FSTAT; addr
017]) before checking for pending [EQeframerequests. Iboth onlineframes
have pendng reframe requests, tioffline framer aligns to #hdirectionoppcsite
from that which vas mostrecently searched. & example if TLOF is pendingat
the contusionof a recéve search which tired out without inding alignment, the
offline framer switches to search in the transmit dioec The TLOF switchwer
is preventedin the precaling exampleif the processoassertSTABORT to mask
the transmit reframe requesABORT does not déct TLOFstatus reporting. ¢t
applications that frme inonly 1 direction, th@ppositedirection should be
masled. If, at theconclusion of a reve searchTLOF stdus is assertelut
masledby TABORT, theoffline frame continuedo seach in the reeive
direction. For appliations thaframein bothdirections,the procssor ca allonv
the ofline framer to aitomaically arbitrate arang pendingreframerequests, or
can elet to manually ontrol reframeprecelence. An gample of manual ontrol
follows:

Initialize RABORT = 1 and TABORT = 1

Enable RLOF and TLOF interrupts

Read clear pending ISR interrupts

Release RABORT =0

Call LOF Service Routine if either RLOF or TLOF interrupt;

{
(check current LOF status [ALM1, 2; addr 047, 048]
If RLOF recovered and TLOF lost
—Assert RABORT =1
—Release TABORT =0
If RLOF lost or TLOF recovered
—Assert TABORT =1
—Release RABORT =0

}

The status ofthe ofline framer can be mmotored fa diaghostic puposes
using the Ofline Flamer Status géster[FSTAT; addr 017]. The rgisterreports
the following:

aa b wnN -

» whether the dfline framer isdoking at he receve a transmitdata steams
(RX/TXN)

* whethe the franer isactively seaching for aframealignment (ACTIVE)

* whethe the franer found muliple framing canddaes(TIM EQUT)

« whetherthe famer found frameync (FOUND)

» whethe the framer found no framalignment candidates (INVALID)

NOTE:  These statusits areupdatedn real timeandmight be ative for only very
short (1-bi} periods of tme.

N8370DSE Conexant 2-25

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5786084/BT8370EPF.html

2.0 Circuit Descrip tion Bt8370/8375/8376
2.4 Receiver Fully Integrated TIE1 Framer and Linelnterface

2.4.8 External Receive Data Link

TheExternd Data Link (DL3) preides signal aaess to ay bit(s) inary time slot
of all frames, odd frenes, or gen franes, including T1 framing bits. Pin asseto
the DL3 recaeier is providedthrough RDICKO andRDLO. Thesdwo pins serg
as tte DL3clock ouput (RDLCKO) ard data otput (RDLO). The data lik
mode of the pinsis selected using tHRDL_IO bit in the Prgrammable
Inpu/Output register [P1Q addr019.

Cortrol of DL3 is povidedin two ragisters: Extenal Data Link Chand
[DL3_TS; adl 015] andExterral Data Lirk Bit [DL3_BIT; addr 016]. RDL3 is
setup by selectimg the Lit(s) (DL3_BIT) and time slot [TS[4)]; add 015] to be
monitored, am then erading thedatalink [DL3EN; addr 015], which startsthe
RDLCKO amd TDLCKO gapped clock outputs that mak the sekected bits, as
shawn in Figure 2-12

Figure 2-12. Receive External Data Link Waveforms

Frame 1 Frame 2 Frame 3 Frame 4 Frame 5

RDLO
(TLESF) [F|1]2] [23[24] F[1] 2] [23[24] F[ 1] 2] [23[24] F[ 1] 2] [23[24[ F[1]2] [23[24] F[1 [ 2]

RCKO --* l

I I
RDLO TS24 |£| TS1 | TS2

RDLCKO !

NOTE(S): This waveform represents time slot 1 extraction. Any combination of bits can be selected.

2.4.9 Sa-Byte Receive Buffers

The Sa-Bytebuffers gve read acesdo theoddframe Sa bits inE1 mode. Fie
receive Sa-Byte biffersRSA4to RSA8;addr 05B to O5F] re available.As a
group, the luffers ae yodatedevery multifr ame from Sabits receved inTSQ.
This gives theprocessoup to2 ms after the recaie multiframeinterrupt [RMF;
addr 008] ocurs to read gnSaByte huffer bdore thebuffer contenthanges.

2.4.10 Receive Data Link

The RCVRcontains tw indepemlentdata link corrollers (DL1andDL2) anda
Bit-Oriented Protocl (BOP) transceier. DL1 andDL2 can beprogramnedto
send ad receve HDLC formattel messages itthe Message-Oriented Protocol
(MOP) mode Alternatively, unformatted serladata ca be sat andreceived over
ary combination of bits withira selected timslot or F-bitchannel. The BOP
transcerer can preemptiely receive and transmit BOP messages, sashESF
Yellow Alarm.

2-26 Conexant N8370DSE

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5786084/BT8370EPF.html

Bt8370/8375/8376

2.0 Circuit Description

Fully Integrated T1/E1 Famer andLine Interface

2.4.10.1 Data Link

Controllers

2.4 Receiver

The Bt&870ard Bt8375provide two intemal datalink cortrollers, ard the Bt836
provides a single controlléDL1). DL1 and DL2 controtwo serial datachannels
operating a multiples d 4 kbps—up to the ful 64 kbps tme sbt rae—hy
selectirg a conbinationof bits rom add, e/en, or all frames. Both DL1 anB®L2
supportthe folowing: ESF Rdliti esData Link (FDL), SLC-96 Da# Link,

Sa Data LinkCommon Channel Signaling (CCS), Signaling Syster{&&7),
ISDN LAPD channels, Digital Multipbeed Interface(DMI) Signaling in TS24,
ETSI V5.1 andv.5.2 control channels. DL1 and Dleach contaim 64-lyte
receive buffer that functions aeither programmble lengtitircular buffers or
full-length daa FIFOs.

Both datalink controllers are onfiguredidentically except for their ofset in
the register map. Th®L1 adlress rangis 0A4to OAE, and the DL2 adéss
range is OAF to0B9. Fran this point on, DL1 is usedo descrile the operatim of
both data linkcontrollers.

DL1 is erabed using the DL1 Cntrol register [DL1 CTL; add 0A6]. DL1
does not fuktion urtil it is enabledDL1_CTL also cantrols tre format ofthe
dai. The following data format [DL1[1:0]; addr OA6] aresypported on the data
link: Frame Che& SequencgFCS), non-FCS, &k8, or Rack6. FCS and
non-FCS are HDLGormatted messpes Pack8 andPack6 ae unformatted
messages with Bits pe FIFO acess, or 6 bits per FIF&cces, respectiely
(see Table 2-4).

Table 2-4. Commo nly Used Data Link Settings

Data Link Frame Time Slot Time Slot Bits Mode
ESFFDL Odd 0 (F-bits) Don't Care FCS
T1DM R Bit All 24 00000010 FCS
SLC-96 Even 0 (F-bits) Don't Care Pack6
ISDN LAPD All N 11111111 FCS
Sa4 Odd 1 00001000 FCS
NOTE(S): N represents any T1/E1 time slot.
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The timeslot ard bit selectiorare perbrmedthrough the DL1 Time Slot
Enable register [DL1 TS; adir 0A4] ard the DL1 Bit Enale register [DL1 BIT;
addrOA5]. TheDL1 Time Slot Enable mester selects the frameandtime slotto
extract the data link. The frame Ieet tells therecever to extract the timeslot in
all frames, odd framesyen frames. Thetime 4ot endle is avalue betwen 0 and
31 that skects which timeslotto extract. The DL1 Bit Enableregister séects
which bits ae extractedin the sekctal time sbt. Refer to Table 2-4 for the
common frame, time sbt, time slat bits, and modes used.

The Recere Data LinkFIFO #1[RDL1; add 0A8] is 64byteslong. The
Recive FIFO is formatte differentlythan thetransmitFIFO. The Recere FIFO
contains not onlyeceived messges, ot alsoa status e preceding edc
message thiapedfiesthe sizeof thereceived messgeand the status dhat
messageThe messagstatus reports if thenessage es aborted recevedwith a
carrect/incorrect FCS,or continued. A caitinued messagmeans th byte count
representsa partialmessageOnceall message ftes araeal, theFIFO contains
another statubyte. Messagetes ca bedifferentiate from staus kytes in the
FIFO by readng the RSTAT1 bit in the RDL #1 Staus reister[RDL1_STAT;
addr 0A9]. RSTAT1 repats whetherthe net byte readfrom the FIFO is a statu
byte orsame nunbe of mesagebytes.

Thereceve data link controller has wersaile micropro@ssorinterfacethat
can be tued to tle systerts CPUbandwidth. For systems with ICPU dedicated
to 1 Bt8F0, thedata link status can be polleBor systems wherasinge CPU
controls multipleBt8370s, the dta link can ke interrupt-driven. Seerigures2-13
and2-14 for a ligh-level desciiption of polling and interrupt driven Receve Data
Link Controllersoftware.
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Figure 2-13. Polled Receive Data Link Processi ng
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NOTE(S): Message status contains number of message bytes (X) in FIFO, where (X) equals 0 during idle channel or errored
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Figure 2-14. Interrupt Driven Receive Data Link Processing
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NOTE(S): Message status contains number of message bytes (X) in HFO where (X) equals 0 during idle channel or errored
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Using the recee FIFO, an entireblock of data ca bereceived with very little
microprocessointerruptoverheal. Block transfers fromthe FIFO can be
controlled ly theNear Full Threlkold in the FIFOFill Control register
[RDL1_FFC; addi0OA7]. The Near Full Threhold is auserprogrammable alue
between 0 an@3. This value repraeents themaximum number ofyies that ca
beplacal into therecsive FIFOwithout thenea full being declaed. Oncethe
threshold is set, the Near HiStatus RNEARL) in RDL #1 Status RDL1_STAT;
addr0A9] is asserté whenthe Ner Full Thresholds reached An interrupt,
RNEAR, in Data Lik 1 Interrupt Status [| SR2; add 009], is alsoavailalde to
mark thisevent.

The Bt8% (/83758376 usesa hierarchical interft structure, with 1 top-level
interruptcause rgister directingsoftware to the laver levels (see nterrupt
Requestegister; addr 003). Of dlthe interrupt sourcesthe two mostsignificant
bandwidth reqiiremerts are sigaling anddata link interupts. Each dtalink
controller has #op-level interrupt status gister that reportdata link operations
(see Data Lik 1 ard 2 Irterrypt Statis registers [ISR2]SR1; addr009and00A).
The piocessor ses atwo-stepinterrupt schemeor the data link

1. Itreads tk Interrupt Request rgister.

2. It uses tharegister \alue toreadthe corrgponding Datd.ink Interrupt

Stausregister

2.4.10.2 RBOP Receiver The Recewe Bit-Oriented Protoco(RBOP) receser re@ives BOPmessages,
includingthe ESFYelow Alarm, which consistsf repeated 16-bpattens with
anembedeéd 6bit codewvord as shavn in ths example:

Oxxxxxx0 11111111 (received right to left)
[ 543210] RBOP = 6-bit codeword

The BOP nessage chanhé configuredto opeate aer the sane channé
selected by DataLink #1[DL1_TS;addr 0A4]. It mustbe corfiguredto operate
overthe FDL ¢annel soRBOPcan detet priority, command, and response
codevord messgesaccording toANSI T1.403, Setion 9.4.1.

RBOP is enbled ushg the RBOP_START bit in Bit Oriented Praocd
Transcéver register [BOP;address OAOIBOP codevords ae receved in the
Recive BOP Codeword register [RBOP; addr 0A2], which contains the 6-bit
codevord, a \dlid flag (RBOP VALID), and dost flag (RBAP_LOST). The alid
flag is seteach tine a nev codevord is put inRBOR and is clearean reading the
codevord. Thelost flagindicates anewv codevord overwrotea valid codevord
befare the proesso red it.

The BOP recefer can be confuredto update RBOP using message Igth
filter andintegration flter. The receive BOP messagiength flter [RBOP_LEN;
addr 0A40] setsthe number of sgcessre idertical messages requirdsfore
RBOPis updaed RBOP_LEN can be setto 1, 10, ard 25 mesages. When
endled, the RBOP intgyration filter RBOP_INTEG;add0AQ] requires redet
of two idertical cansecutve 16-bit patterns, withat gaps orerrors between
pattems, to validate the firstcodevord. RBOP irtegration is neededto meet the
codevord detectio criteria wiile receiving 1 41000bit emor ratio.

The realtime status othe codword recepion can be monited usinghe
RBOP_ACTIVE hit in the BOP Status mister [BOP STAT; addr 0A3]. Each
time amessage is put IRBOP register an irterrupt is generatecandthe RBOP
bit is sé inthe Daa Link 2 InterruptStatisregister [ISR1;addr 00A].
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Figure 2-15. RSB Waveforms

Fully Integrated TIE1 Framer and Linelnterface

2.5 Receive System Bus

The Receive Systen Bus(RSB) pravides ahigh-sped, seridinterface betwen
the RCVR andhe systen bus. The systembus is compatible with thiitel
ST-Bus, theSiemans PEBBus, and theAT&T CHI Bus, and directly connects to
othe CONEXANT serial TDM bus devices with no neafor ary external
circuitry.

The RSB has thedllowing seven pins: Receve System Bu€lock (RSBCKI),
Reeive PCM Data (RPCMO), Reise Signding Data(RSIGO), Receie Frame
Sync (RF¥NC), Receve Multiframe SyndRMSYNC), Receve Time Slot
Indicator (RINDO), andsignalingFreeze (SIGFRZ)-igure 2-15 illustrates the
relationshipbetween these signia. (Pin déinitionsare praidedin
Table 1-1, Hardware Sigral Definitions.) RSB data oiputs can be agfigured to
output on the risingr falling edgeof RSBCKI. Se¢he Receve System Bus
Corfigurationregister[RSB_CR; add0D1].

Frame 48 TS 31 Frame 1 TS0

(RPcMO [ 1 ] 2] 31 4151611 7181 1] 2131451617181 1]2]

E< RINDO ]

rRsicto | Al Bl C|[D[A]BJC|[D|]A]B|]C|ID|[A|[B|J]CI[D|A]B]

~

Frame 48 TS 24 Frame 1 TS 1

~RPcMO | 1 | 2] 3] 41516 7 [8]F|1]1 213 ]4]5]6 |7 [81]1]

[ I

F—'< RINDO |

~

rRsicgo | Al Bl C[D[A]BJ]C|[D|X[A][B|]C[D|A]|B|[C|[D]A]

SIGFRZ

RFSYNC

RMSYNC

|
[1]
[ 1

NOTE(S): The Receive Multiframe Sync (RMSYNC) occurs every 6 ms for 48 T1 or 48 E1 frames.
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The RSB supgrts ive system bis rates (MH): 1.536, 1.541, 2.048 4.096,
ard 8192 The T1lrate wthou a framingbit is 1.536MHz, consistingof 24time
slots. The T1 rate with framing it 1.544MHz. The E1 rate is 248 MHz,
corsisting of 32time slds. Twice the E1 rates 4096 MHz, cansisting of 64time
slots. Four times the E1 rate is®2 MHz, corsisting of 128 timeslots. The
4.096and 8.12 MHz hus modescontain multiplebus memlers (A, B,C, D)
which allov multiple T1/E1 signals to share the same systasi Bhisis done ly
interleaving the timeslotsto amaxmum offour Bt837s without extemal
circuitry (seeFigures2-15ard 2-17). The systm lus rate is idepenéntof the
line rate and must beelected using the SystdBus Interbce Coniguration
register [SBI_CR; adr 0DO].

Figure 2-16. RSB 4.096 MHz Bus Mode Time Slot Interle aving

Rsee! [ MU

RPCMO X TS31A X TS31B X TSOA X TSOB X
RSIGO — ¥ SIG31A X siGaiB X SIGOA X SIGOB X
RFSYNC []

NOTE(S): A and B time slot data comes from different Bt8370s. Output data on rising edge clock, RCPM_NEG = 0 [addr OD1].
Output sync on rising edge clock, RSYN_NEG =0 [addr 0D1]. RSBCKI operates at 1 times the data rate. RSB.OFFSET
equals 0.

Figure 2-17. RSB 8.192 MHz Bus Mode Time Slot Interle aving

rsscki UMM AR A R

RPCMO — X Ts31A X 7531B X Ts31C X T531D X_TS0A_ X_T1s0B_X_Tsoc_X_ Tsob_X___

RSIGO — X SIG31A X SIG31B X SIG31C_ X SIG31D_X_SIGOA X SIGOB__ X _SIGOC _X_SIGOD X

RFSYNC |_|

NOTE(S): A, B, C, and D data comes from different Bt8370s. Output data on rising edge clock, RCPM_NEG = 0 [addr 0D1].
Output sync on rising edge clock, RSYN_NEG =0 [addr 0D1]. RSBCKI operates at 1 times the data rate. RSB.OFFSET
equals 0.
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The RSB mapsne ratetime slots to systemustime slots. Th&4- (DS1) or

32- (CEPT) line rate time slotsan be maped to 24 32, 64, or 128 system bs

time slots as listed ifable 2-5. Thesystembus rade muste greatethan orequal

to the line rde, except for 1.536 MHz bus mode

Table 2-5. RSB Interface Time Slot Mapping

Line Rate (MHz) | Source Channels | System Bus Rate (M Hz) Prie;tén;tci)?g
1.544 24 1.536 24
24 1.544 24
24 2.048 32
24 4.096 64
24 8.192 128
2.048 32 2.048 32
32 4.096 64
32 8.192 128

The RSB, illustrakd in Figure 2-18, corsists of a imebase, g buffer,

sigraling buffer, ard signaling stack

Figure 2-18. RSB Diagram

RSIG RSIG
Buffer > STACK
RSIG

RSIGO

RPCMO

® :| |+ RSLIP
RNRZ S Buffer
VANDAN AD?—> SIGFRZ

From < RSB — RINDO
) |::> RPHASE N l«—» RFSYNC
Receiver
Timebase RMSYNG
\j
Remote Local |« RSBCKI
Channel Channel
———< TSBCKI
Loopback  Loopback CLADI
| <« CLADO
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2.5.1 Timebase

The RSB timebase synchronizes RF&Y, RMSYNC, andRINDO with the
Receve System Bus Clock (RSBCKIJhe RSBCK canbe slaved to4 clock
sources: Recee System Bus Clock Input (RSBCKI)ransmit SystenBus
Clock Input(TSBCKI), Clock RateAdapter Inpu{CLADI), or ClockRate
Adapter Outpu{CLADO). The RSB clock sekcton is madethrough be Clock
Input Mux registerf CMUX; addr 01A]. The system lus clock canalso be
configuredto run at twie the daa rateby settingthe X2CLK bit in the System
Bus Irterface Cafigurationregister [SBI_CRaddr 0DO].

RFSYNC anl RMSYNC can ke individually configuredas imputs or otputs
[PIO; add 018]. RFSYNC ard RMSYNC must ke confguredas irputs wren the
RSB timebasés davedto thesystem s [SBI_OE; addr ODORFSYNC and
RMSYNC mustbe corfiguredas otiputs wrenthe RSB timebase imaster 6the
system bs. RFSYNC andRMSYNC can &o be configuréas rising or dlling
edyeoutputs [RSB_CR; adr 0D1]. In addition to haing RFSYNC aun
RMSYNC active onthe frameboundary aprogrammableffsetis available to
select the timeslotand bit ofset in the frane. See theReceive Systen BusSync
Time Slot Offset [RSYNC_TS; addr 0D3] and tliReceve System Bus Sync Bit
Offset [RSYNC BIT; addr 0D2].
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2.5.2 Slip Buffer

The 64byte Receie PCM Slip Buffer [RSLIP; add 1CO tolFF] resyrhronizes
the Recaier Clock (RXCLK) and d&a (RNRZ) to theReceive SystemBus Clock
(RSBCK) anddata (RPCMO). RSLIP acts &kan éastic store ¥ clocking RNRZ
datain with RXCLK and clocking PCM data out on RPQV O with RSBCK.

If the sysembus rate is geakr thanthe line rate (le.,T1 line rate andE1
system bs rate), therés a mismatched numbef time slots. The rapping ofline
ratetime slots to gstem lustime slots is doneybtime slot assignments with the
ASSIGNDit in the SystemBus PerChamel Control register [SBCO to SBC31;
addr OEQo OFF]. ASSIGN selects which ggsnbus timeslotsare usedo
transprt line rate time shs. Time slot mapping dae ty mappng the frst line
ratetime slot to theifstassignesdystem bis timeslot. For example, T1 to E1
majping might make every fourth time slat unassgned (i.e., 3, 7, 11, 15, 19, 23,
27, 31) seeFigure 2-19. This distribution of unassigredtime slds aserages ot
the ide time sbts andoptimizes tke slip buffer use.

note:  All line ratetime slots musbe assigned to a 9gsnbus timeslot.

Figure 2-19. T1 Line to E1 System Bus Time Slot Mapping

Frame A Frame B
RNRZ [Fal1[2]3]4]5]6] [22]23]24[Fg| 1|2 ]3] 4]
Yy v u u u Yy uyyy
RPCMO loJ1]2[3]4]5]6]7] [27]28]29[30[31] 0|1 ]2 ]
NOTE(S):
1. u=unassigned time slots
2. F,=T1 frame bit for frame A

RSLIP has foumodes obperation Two-Frame Nomal, 64bit Elastic,
Two-FrameShort,and Bypass. RSP mode is set ithe Recaie System Bus
Corfiguration register[RSB_CR;add 0D1]. RSLIP isorganized as a 2réme
buffer. Thisallows MPU acess tdramedaa, regardlessof theRSLUP mode
selected. Each lyte of'set intothe frame bffer isa different time slot: ofsetOin
RSLIP s alwaystime sbt 0 (TS0),offset 1isalways TS1,ard soon. The slip
buffer has procgsor read/write @ess.
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In Normd made, the slip buffer otal depth is two 193-hit frames (TJ or two
256-bitframes (E1).Datais written to theslip buffer usingRXCLK and read
from theslip buffer usingRSBCK. If aslight rate diferene betwea the cloks
ocaurs, the sip buffer changes fromits initial condiion—approximately haf
full—by ether ading or remeing frames. IIRXCLK writes tothe slip huffer
faster tha RSBCK reads thdata,the huffer fills up. When the slip luffer in
Normalmodeis full, an atire frame of datés ddeted. Comersely if RSBCK
readsthe slip huffer faster th@ RXCLK writes thedata, theouffer becomes
empty When theslip buffer inNormalmode is enpty, an entireframeof data is
duplicated. When an entire frameis deletel or duplicated it is knon asa Frame
Slip (FSLIP) whichis aways 1 full frameof data. The FSLIP status is refeat in
the Slp Buffer Staus reister [SSTAT; addr 0D9].In T1 modethe F-bi is reaed
as part of thérameandcan slip accordingly

In 64-bit Elastic mode, he sip buffer total deph is64 bits, and the initial
throughputdday is 32 bits, hdf of the btal depth. Similar to Normalmode
Elastic modeallows the systen bus tooperate at anof the programmale rates,
independent of the line rat&he adentage of this modever the Normbmode is
thatthroughput delay is redeedfrom 1 frame to araverage of 2 bits,and the
output muliframealways retins its dignmentwith respecto the output data.
The disadartage of this mode is hadling the ful and emgy buffer condations.
In Elastic mode, aemptyor full buffer condition causes UncontrolledSlip
(USLIP). Unlike anFSLIP, a USLIP is ofunknavn size within theange of
1to 256bits ofdata.The USLIP status igeported inSSTAT.

The Two-Frame Shrt mode combines ¢#depth of the Nomal moce with the
throuchput delay of the Elastianode. The Wo-Frame Sha mode begins inthe
Elasic mock with a 32hit initial throughput delay ard switches tathe Nomal
mode when thelsfer becomes emptyor full; thereafte the TWwo-Frame Short and
Normal modeperform identicallyIf the slip buffer isfull (two frames) in the
Two-FrameShort mode, arFSLIP is repoted, afteiwhich the slip hufferand
Two-Frame mode perforidentically.

In Bypass male, data is immedately clocked through RSLIP fran the RCVR
to RSB,and RCKO internally replaes thesystembus clod.

2.5.3 Signaling Buffer

The 32byte Receie Signaling Buffer [RSIG; adr 1A0 to 1BF] stores a sintp
multif rame ofsigraling data. Eacbyte off set into RSIG cotains sigraling data
for a different timeslot: offset 0 stores TSO signalidgta,offset 1 storesTS1
sigralingdata ad soon. The sigalingdata is storeth the least signi€art 4 hits
of RSIG. The ouput sigraling data isstoredin themaost significart 4 bits of
RSIG. Similar to RSLIPRSIG hiffer has read/writeprocessor a@ss taread or
overwrite signalingnformation. RMSYNC gtracts robbed-bit signalinigom
RSIG onb RPCMO; RFSYNCextrads ABCD sgnalng from RSIG ono
RSIGO.

The RSIG huffer hasthe following configurablefeatures:

» trans@rent, rdbedbit signalirg

» sigmaling freeze

» debource sigaling

* unicode detection

Each featurés availablein theReceve Signaling Confjurdion register
[RSIG; addr OD7]See theaegisters sction formoredetails.
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2.5.4 Signaling Stack

The Receive SighalingStak (RSTACK) allows the proessor taquickly extract
signaling changs without pdling every chamel. RSACK is actvatedon a
perchannebasis ly setting theReceved Signaling Stak (SIG_STK) controbit
in theRe@ive PerChannel Control gister [RPCQo RPC31; addr 180 th9F].
Thesignaling stack storéle channkand theA, B, C, and D signaling bits tha
changed in thdast multiframe The stack has the padty to store signaling
charges forall 24 (T1) or 30 (E1) PCM chanrels.

At the erd of ary multiframewherel or mae ABCD signaling values tave
charged, aninterrupt occurs with RSIG set h the TimerInterrupt Status reister
[SR3;addr008]. The processothenreads the Reoe Sigraling Stack STACK;
addrODA] twiceto retrieve the channehumber (WORD = 0) and the ne ABCD
value (WORD = 1), and cotinues toreadfrom STACK until the MORE bit in
STACK is clearedjndicatingthe RSIG stack is empty

Optionally, the pracesseo can selecRSIG irterrupt (SET_RSIG; addrOD7) to
occur at each multifime baindary in T1 modesiegardless of signalig change.
This mode preoides a interruptaligned to the multiframe b read he RSIG luffer
rather than RBTACK.

2.5.5 Embedded Framing

Embelded Framirg made bit (EMBED; addr 0DQ) instruds the RSB to embed
framirg bits onRPCMO while inT1 mode.

The G.8@ Embedéd made suports ITU-T Recomrmenddion G.802 which
desciibes hav 24 T1 time slds and Hframirg bit (19 bits)are mappedo 32E1
time slds (56 bits). This mapmg is cone ly leaving TSOand TS16unassigned
by stoiing the 24 T1time slots inTS1to TS15and TS17to TS25, andy staing
the frame Hiin bit 1 of TS26(see Figure 2-20). TS26through TS31are al®
unassgned

Figure 2-20. G.802 Embedded Framing

: Frame A : Frame B :
RNRZ [Fal1]2] [14]15]16]17 | [23]24|Fg[ 1] 2] [23] 24| Fc[ 1] 2]
u V V V V u u u u
RPCMO [o|1]2] [14[15[16 |17 [18] [24]25]26[27] [31fo|1]2]
Pl X X [XIX[X[x[X]

E1 Framing E1 Multiframe/Signalling

Time Slot Time Slot
NOTE(S):
1. X=unused bits
2. u=unassigned time slot (see ASSIGN bit [addr OEQ to OFF])
3. Fg=T1 frame bit for frame B
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2.6 Clock Rate Adapter

The ful function Clock Rate Adapér is included inall Bt8370 andBt8375
devices. In tke Bt8376, the CLADO outpu is not implemented.

The Clock Rake Adapter (CIAD) illustrated in Figures2-21 and2-22 uses an
input clock referene ataparticular frequeny (range 8 kHz to 16,384 kHz) to
synthesize amutput clock (CLAD O ard JCLK)ata different frequemry (range
1024 kHz t016,384 kH32. The CLADalso controls theead or write pointers of
the elasticstore ly synthesizing JitteratteruatedLine rate Clock (JCLK)thus,
it is an integral part of the Jiter Attenuabr (JAT). The QLAD inputclock jitter
toleranceand jitte transfer funtions are illugrated in Figures2-9 and2-10.
These diagams ae illustrated fo various pragrammed lop filter gain values
(LFGAIN; addr 090).
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2.0 Circuit Descrip tion Bt8370/8375/8376
2.6 Cloc k Rate Ada pter Fully Integrated TIE1 Framer and Linelnterface

JCLK and CLADO are ldced to the selected timing reference. The refexenc
frequency canoperate at Tlor Ellinerates, @ at ary rate supprted ty the clock
rate adapterSeeRSCALE[2:0] [addr092] to select timing reference frequgnc
SeeTable 2-6 for the JCLKCLADO timing refeence.

Table 2-6. JCLK/CLADO Timing Reference

CEN | JEN | JFREE | JDIR CLADONCLK Reference
0 X REFCKI—Free running 10 MHz clock
0 1 0 REFCKI—Free running 10 MHz clock with transmit JAT
0 1 1 1 REFCKI—Free running 10 MHz clock with receive JAT
0 1 0 0 TXCLK—TCKI or ACKI per [AISCLK; addr 068]
0 1 0 1 RXCLK—RPLL or RCKI per [RDIGI; addr 020]
1 0 0 X CLADI—System clock bypass JAT elastic store
1 1 0 0 CLADI—System clock with transmit JAT
1 1 0 1 CLADI—System clock with receive JAT
NOTE(S):
1. JCLK always operates at T1 or E1 line rate selected by [T1/E1N; addr 001]

CLAD output jitter meets jitter generatiorequrementsof AT&T TR62411,
as listed inTable 2-7.

Table 2-7. Jitter Generation Req uire ments

Filter App lied Maximum Outp ut Jitter Measured
None (Broadband) 0.05 Ul peak-peak .015 Ul
10 Hz to 40 kHz 0.025 Ul peak-peak .015 Ul
8 kHz to 40 kHz 0.025UI peak-peak .015 UI
10 Hz to 8 kHz 0.02Ul peak-peak .015 Ul

CLAD modes are skected usinghe Gock Rate Adapte Conigurdion
register [CLAD_CR; adir 090], the Clock Rate AabterFrequeng Select
[CSEL; addr 091], ad theClock Rate Adater Phase Detector Sedractor
[CPHASE;addr 092].

If the CLAD PhaseDetector(CPHASE) is disabledCEN; addr 090], the
CLAD input timing referere is de¢rmined by the JENard JFREBits
(addr 002).

If the CLAD PhaseéDetectoris erabled[CEN; addr 090], the CLAD input
timing referenceis selected using CLBI[1:0] inthe Clockinpu Mux register
[CMUX; addr01A]. The input timing réerence carconsist otthe Clock Rate
Adapter InputPin (CLADI); theReceve ClockOutput (RCKO, piior to the
output buffer); the Transmit Clock Iput Pin (TCKI); or the Transmit System Bau
Clock InputPin (TSBCK). (SeeFigures2-21 and2-22 for more details.)
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Tables 2-8 ard 2-9 list examplesof progran values forselecting various
CLADO and CLADI frequencies. Fpically, only 1 séection is needed for agin
system onfiguration. The processor recadgfires the timing referenc¢CEN;
addr 090] as needed tspond to systa conditions wher¢he primary referere
is unavailalde.

2.6.1 Configuring the CLAD Registers

Step 1 Chaoosea CLADO ouput frequery. Table 2-8 lists allpossible CLADO output
clock frequencies. Br system hus appications,valid CLADO frequencies are
1544kHz, 153 kHz, 2048 kHz, 406 kHz, and8192kHz.

Step 2 Corfigure CSEL ard XSEL from Table 2-8. OSELand XSEL together select the
CLADO ouput frequeng. In sanecases, there are dwptions for generatingthe
desiredoutput sigral. Selectig an opion with both T1/E1 ad XSEL setting
equal todorit-care (X in the table)allows greateflexibility in stbsequetoptions
belav, and alsaesults ina fixed CLADO frequeny when switchingramer
operation betwen T1 andE1 modes.

Table 2-8. CLADO Frequencies Selection

CLADO (kHz) T1/E1 OSEL XSEL
1024 X 0 X
2048 X 1 X

0 7 0
4096 X 2 X
0 7 1
8192 X 3 X
0 7 2
2560 X 4 X
1536 X 6 X
1544 1 7 0
X 5 X
3088 1 7 1
6176 1 7 2
12352 1 7 3
16384 0 7 3
X 8 X
NOTE(S): X =Don't care

Step3  If CLADI isthetiming referencesouce (CEN = 1), select the desired CLAD
timing reference frequenyg from Table 2-9. If CEN =0, the CLAD referenceis
RXCLK (line rate), TXCLK(linerate), or fee run (REFCKlandTable 2-9 is
not applicable.
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Table 2-9. Common CLADI Reference Frequencies an d CLAD Con figuration Examples (1 of 2)

Step 4

Fully Integrated TIE1 Framer and Linelnterface

ConfigureRSCALE, VSCALE, VSEL, and XSEfrom Table 2-9 which cantains
configuration amples. Again, irsomecases, tvo ormoreconfigurationsare
possible fo each fequemy option. Mary other RSCALEandVSCALE values
are alsapplicdble. RSCALEis a progranmablefrequency divider whichscales
the CLADI dock frequeng beforeit is applied tothe CLAD phasedetectoy
CPHASE. SimilarlyVSCALE sales the CLAD internal feedbak clock,
CLADV. Thesewo clocks mushave the same fequermy at the prase detectés
inputfor the CLAD loop to propely lock. The rules

(CLADI Referencéreq) + (RSCALE factor) = (CLADYteq) +~ (VSCALE factor).

Phase
R%—E%CG RSCALE F?g&‘;ar:sy VSCALE Cztﬁlzj)v T1EL VSEL XSEL
(kH2)

8 0 8 7 1024 X 0 X
16 0 16 6 1024 X 0 X
2 0 2 5 1024 X 0 X
64 0 64 4 1024 X 0 X
128 0 128 3 1024 X 0 X
256 0 256 2 1024 X 0 X
512 0 512 1 1024 X 0 X

1024 0 1024 0 1024 X 0 X
2048 0 2048 0 2048 X 1 X
7 16 7 2048 X 1 X
0 2048 0 2048 0 7 0
4096 0 4096 0 4096 X 2 X
7 ) 7 4096 X 2 X
1 2048 1 4096 0 7 1
8192 0 8192 0 8192 X 3 X
7 64 7 8192 X 3 X
2 2048 2 8192 0 7 2
16384 0 16384 0 16384 X 8 X
7 128 8 1024 X 0 X
0 16384 0 16384 0 7 3
1536 2 384 2 1536 X 6 X
1544 2 386 2 1544 X 5 X
2 386 2 1544 1 7 0
2-44 Conexant N8370DSE
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Table 2-9. Common CLADI Reference Frequencies an d CLAD Con figuration Examples (2 of 2)
Phase
CLADI
Reference RSCALE Compare VSCALE CLADV T1EL VSEL XSEL
(kH2) Frequency (kHz)
(kHz)
3088 2 772 1 1544 X 5 X
2 172 1 1544 1 7 0
6176 2 1544 0 1544 X 5 X
2 1544 0 1544 1 7 0
12352 3 1544 0 1544 X 5 X
3 1544 0 1544 1 7 0
NOTE(S): X =Don't care
N8370DSE Conexant 2-45
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2.7 Transmit System Bus

The TransmitSystem Bus (TSB) consists atimebase, slipuifer, signaling
buffer, and transmitramer Eigure 2-23). It provides ahigh-speed seriaterface
between the XMTR and systerasbThe system hs iscompatible withthe Mitel
ST-Bus, thePEBBus, and the AT&T CHI Bus. TSB directly intedces toother
Conexant devices with no needfor external circuitry.

Figure 2-23. TSB Interface Block Diagram

From CLADO Prior to

< CLADO ]Output Buffer
Remote  Local ——~< CLADI
} 1/0 from Pins

Channel Channel
Loopback Loopback ‘ — RSBCKI

v A —< TSBCKI

|<«—— TFSYNC
From TSB e TMSYNC
TPHASE Timebase

Transmitter
- — — > TINDO
U U Transmit
Framer

TXDATA 4

TSLIP /

B - TPCMI

TNRZ Buffer “‘:14— N

e

TSIG - /

Buffer -t < TSIGI
4—

TSIG
Local

The TSB contains the folleing six pins: Tansmit SystenBus Clock
(TSBCKI), Transmit PCM Data (TPCMI),ransmit Signaling Data (TSIl
Transmit Frame Syn@FSYNC), Transmit Multiframe Sync (TMSYNChand
Transmit time slot IndicatoM{NDO). SeeFigure 2-24 for the relationship
between thessignals. Thespinsarefurther defnedin Table 1-1, Hardware
Sgnal Defnitions.
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Figure 2-24. Transmit System Bus Waveforms

— Frame 48 TS 31 Frame 1TS 0
t7evo [ 1 [ 2] 314567 ]8[1]2]3[4]5[6]7]8]1]2]

E1< TINDO | | |

Tsicl [ X[ X X[ X[A[B[C[I[D|[X[X]|X]|[X][A][B[C[D]X] X]

_ Frame 48 TS 24 Frame 0TS 1

pemt [ 1] 213145678 FJ 1234567 [8]1]
T1< TINDO | | | |

_ TslGl [ X I X]I X[ X]JAIB[JC|ID[X[X]X[X|X]A[B[C[D]X]

TFSYNC [

TMSYNC [ 1

The TSB suports five system lus rates (MHz): 1.536, 1.544, 2.048, 4.096
ard 8.12. The T1 rate, witt24 time slotsandwithout framing bits,is
1.536 MHz. The T1 rate wih framirg bits is 1.814 MHz. The Elrate,with
32timeslots,is 2.048 MHz. The 4.096 NHz rateis twice he E1 rate with
64 time slots. The 8.18 MHz rate is 4imes tle E1 rate, witl28 time slots.
The4.09% ard 8192 MHz bus malescontain multiple bus memters(A, B, C,
and D),of which 1 lus menber is selectedytthe SBI [3:0] bits in the System Bus
Interface Confjuration register BBI_CR; 0D0]. SeeFigures2-25 and2-25.
The systembus rateis indepenént d the linerate ard must be selecteding the
System Bugnterface Confguration register

Figure 2-25. TSB 4.096 MHz Bus Mode Time Slot Interleaving

sect [ AU UL LU UL UL UL LU LU UL UL LU L
TPCMI X TS31A X TS31B X TSOA X TSOB X

TsiGl X SIG31A X SIG31B X SIGOA X SIGOB X

TFSYNC |_|

NOTE(S): A and B time slot data comes from different Bt8370s. TSBCKI can be operated at 1 or 2 times the data rate.

Figure 2-26. TSB 8.192 MHz Bus Mode Time Slot Interleaving

rssek [T AU AR AR

TPCMI— X TS31A X T531B X 7531C X T1531D X TSOA X TSOB X TSOC X_TSOD X

TSIGI __XSIG31A_X_SIG31B_X SIG31C_X SIG31D_X_SIGOA X SIGOB__X_SIGOC_X_SIGOD X___

[

TFSYNC

NOTE(S): A, B, C, and D time slot data comes from different Bt8370s. TSBCKI can be operated at 1 or 2 times the data rate.
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2.7.1 Timebase

The TSB timebase synchronizes TPCMI, TFSYNC, TNA&Y and TNDO with
the Transmit SystenBus Clock (TSBCK)The TSBCK ca beslaved to fve
different ¢ock sources: ansnit Clock Input (TCKI), Transmit System Bus
Clock Input (TSECKI), Recéve Sysem Bus Clock Input (RSEKI), Clock Rate
Adapter InpufCLADI), or ClockRate Adapter Output (CLADO)

note: The CLADO signal isnotavailable inthe Bt8376 deice.

The TSB clak selectim is made tfough the Clock Iput Mux register
[CMUX; addr 01A]. TCKI isauomaically sebctedwhenthe trarsmitslip buffer
is bypassd. The systa bus dock can alsde confgured to run at twice thelata
rate by settingthe X2CLK bit inthe SystenBus IntefaceConfigurationregister
[SBI_CR; add OD(] whenTSLIP isnct in Bypass mode.

TFSYNC andTMSYNC canbeindividually configuredas inputs a outputs
[PIO; addr 018]. TFSYNC and TMSWNC shauld be caofiguredas irputs when
the TSB timebasks slaved to thesystenbus, when théransnit frameris
disabled [RBORT; addr 071], orwhen TSB carrieembedied T1 framing.
TFSYNC and TMSYNC should beonigured as outputs when the TSB doase
is master of thesystem bs, or whe thetransmit frameis enabled. TFSYNCral
TMSYNC can also be cordured as rising orgling edgeoutputs [ISB_CR; addr
0D4]. In addition to having TFSYNC andTMSYNC active on the frame
boundaryaprogrammable d$et isavailable toselect the timeslotand bit ofset
in theframe. See lnsmitSystem Bus Sync time slot19ét [TSYNC_TS; addr
0D6] andTransmitSystem BusSyncBit Offset [TSYNC_BIT, addrOD5].

2.7.2 Slip Buffer

The 64byte Transmit PCM Slip Bfier [TSLIP; addr 140 to 1#] resyncihonizes
the Transmit SystenBus Clock (TSBCK) ad data (TPCMI}o theTransmit
Clock (TXCLK) and data(TNRZ). TSUP actslike an elastic storby clocking
PCM data in omMPCMI with TSBCK, and § clocking TNRZ data otiwith
TXCLK. TPCMI can be confuredto sample orhe risirg or falling edge of
TSBCKI. Sedghe Transmit SystenBus Coniguration register [TSB_CRaddr
0D4].

TSLIP has four modes of operation: Two-FrameNormal, 64bit Elastic,
Two-FrameShort,and Bypass. TSLIP mode is set in trasmitSystem Bus
Corfiguration register[TSB_CR; adlir 0D4]. It is oganized as a te-frame
buffer, with high-frameandlow-frame kuffers. This dlows MPU acessto frame
data, regardlessof the TSLIP moct seleced Eachbyte ofset into the frame
buffer is a diferert time slot: ofset 0 in TSLP is alays time slot 0 (TSQ)
offset 1 is alvays TS1, ad so onTheslip buffer ha processoread/writeacces.
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In Nomal mode, the slipdifertotal depth igwo 193-bit frames (T1), otwo
256-hit frames (E1). Datis written tothe slip buffer using TSBCK andread fran
the slip huffer using TXCLK. Ifthere is aslight rate diferen@ betwea the two
clocks, he sip buffer changes fronits initial condition—appoximatelyhalf
full—by either adling a remaoving frames. IfTSBCK writesto the slip buffer
faster tha TCKI reads the datahe huffer bewmes full. When theslip tuffer in
Normalmodeis full, an aitire frame of datés ddeted. Comersely if TXCLK is
readng the sip buffer ata faster rate tlan TSBCK iswriting the data, the kuffer
eventually empties. Whethe slip uffer in Normal modes empty, anentire
frameof data is duplicated. Whemn entireframeis ddeted orduplicated,it is
known as a Frame Slip (FSLIP). A&8LIP is aways 1full frame of data. The
FSLIP status igeported in the Slip Bidér Status rgister [SSAT; addr 0D9].

In 64-bit Elastic mode, he sip buffer total deph is64 bits, and the initial
throuchput delay is 32bits, or half of the total depth. Similar ttNormal mode,
Elastic modeallows the systen bus tooperate at anof the programmale tus
rates, indepedent of thdine rate. The adantage ofthis mode wer the
Two-Framemodeis thd throughputelay isreduced fronl frameto an aerage
of 32 bis, am the trarsmit multiframe carretain its algnmentwith respect to te
trarsmit daa. The dsadvartage of this mode s handling the full and emgy buffer
conditions.In 64-bitElastic mode, aemptyor full buffer condition causemn
Uncontrolled Slip (USLIP). Unligan FSLIPa USLIPis of unknavn size,
ranging from 1 to 256oits of cita. The USLIP status is refgedin SSAT.

The Two-Frame Sbrt mode combines &depth of the Nomal mock with the
throuchput delay of the Elastianode. This mde beins in Elastiaonodewith a
32-bit initial throughpu delby, and swiches toNomal modes whenhe huffer is
empty orfull; thereafterthe Two-Frame Shd ard Nomal modes pedrm
idenically. If the sip buffer is ful (two frames) inthe Two-Frame Sha and
Normalmodes, an FSLIP ieportedthereafte the slip luffer performs eactly
like Normal mode.

In Bypassmode,datais clocked through TSLIP fran the TSB toathe XMTR
using TXCLK as séected by the TXKI input clock mux.

2.7.3 Signaling Buffer

The 32-lyte Transnit Signding Buffer [TSIG;addr120-13F] stores ainde
multiframe of signalinglata inpufrom the TSIGI pin and isupdded as each time
slot isreceved in eery TS frame Each lyte offset into TSIG represents a
differen time sld for signaling dataoffset 0 stoes TSO sigaling data, ofset

1 storesTS1 signaling dataandsoon. Thesignalingdata is stoed in tre least
significant4 bits of the signaling liffer. Similar toTSLIP, TSIG hagead/write
processr access foracessing or werwriting signaling information. Theignaling
buffer uses TFSYNC to identfy the frame boundarisin the TSIGI d&a stram.
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2.7.4 Transmit Framing

The transmit dta stream has twframingfunctions: ofline framerard an amline
frame. Figure 2-27 illustratesthese funtions. The offline framer recwers the
transmit frame alignment (TFSYNC). Thenline framea monitorsthe frane
alignmentfound ty the ofline framer and reovers multiframealignment
(TMSYNC).

Transmit frameresynchronkaion isinitiated by activating the TransmitLoss
of Frame(TLOF) status bit irAlarm 2 status [ALM2; addr 048] géste by the
online framerThe TLOF criteria is set in the TL@F TLOFB, andTLOFC bits
of the Trarsmitter Canfiguration register [TCR1 addr071]. The orine framer
supportsthefollowing LOF criteria for T1: 2 framebit errors ou of 4; 2 ou of 5;
or 2 ou of 6. For E1,it supparts 3 out of 3.

Figure 2-27. Transmit Framing and Timebase Alignment Options

TSLIP
TPCMI Buffer TNRZ
TPHASE
1] 17T 1T CAS |[MFAS
Recenter Online||Online|
(TUSLIP)
offline |1~
Framer -
D
TESYNCI>—
TMSYNCI ] ' |
TSB b ;/ b
Offset
TESYNCO -] | [FSsYNC msYNC FSYNC FAS CAS MSYNC
Pass .
TMSYNCO ~— .| TSB Timebase MF TX Timebase
(A) TSB Aligns to TPCMI (EMBED = 0) (C) TX Aligns to TNRZ (EMBED = 1)
TSB Aligns to TX (TSB_ALIGN = 1) (D) TX Aligns to TSB (TX_ALIGN = 1)
(EMBED = 1)
NOTE(S):
1. EMBED located in SBI_CR (addr 0DO).
2. TSB_ALIGN and TX_ALIGN located in TSB_CR (addr 0D4).
3. EMBED =0 is only applicable if TPCMI is operating at the line rate.

WhenTLOF is asseed the ofli ne framer serches tte trarsmit daa streeam
for anew frame algnmert, providedtransmit faming is enabled [ABORT; addr
071]. If embedded framupis eraded [EMBED;add 0DQ], the offline framer
examinesthe TSLIP buffer output, TNRZ for transmit framealignment. If
embedeédframing is disaled,the offline framer @aminestheslip buffer inpu
(TPCMI) for transmit frame aligmert. This caseEMBED = 0) is only applicable
if TPCMI is confgured to ograte at tle linerate: 2,048bps E1 or 1,544 kbps
T1. If transmit famingis disabledthe ofline framerwaits for areframecommand
[TFORCE; addr 071] bere bayinningframe alignment search.
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After the ofline framer recwers framealignment, thenline franer monitors
TLOF and searches for multiframe alignment; the search uses the criterfende
by the TransmitFrame mode [TFRAME; addr 070]. Tbaline franerconducts a
multiframealignment search each time thdliok framer r&overstransmit frame
alignment, aseported by high-to-low transition & trarsmit loss of fame status
[TLOF; addr 048]. After TLOF recovery, the ailine framersearclescontinuously
for multiframe alignment until theorrect pattern seqoeeis located, owntil
basc frame alignment is lost (TLOgoesadive-high). After multiframe
alignmentrecovery, theonline franer checks subgeent multiframegor errored
alignmentpatterns,but does not use thosgrors as panf the criteriafor loss of
basc frame alignment.

note:  The odine framer'smultif rame search status istrdirectly repotedto the
processqibut instead is ranitored ly examinationof transmit eror staus:
TMERR, TSERR, and TCERR [addr 00B]. If the system incorporates a
certan number ofmultiframepatern erors(or a @rtain errorratio) into
the lossof transmit framealignmaent criteria, theprocessomust count
multiframe patternerrorsto detemine when to forcea transmit reframe
[TFORCE; addr 071].

The frame syn@ironization citeria used i the offline frame is sé in the
TFRAME[3:0] of the Transmit Framer Qdigurationregister [TCRO; adr 070].
(Tables3-15 and3-16 illustratesupported transmftaming formatsAlso, see
Tables 317 and3-18, Criteriafor Loss/Recwery of Transmit Frame\lignment.)

The offline frame is shared betwee the RCVRand XMTRand @n only
search in 1 direction at a tim€onsequetly, thehostprocessorcan manuly
arbitratebetween RCVR anAMTR reframe requestsyomanipulating the
ABORT and FORE contols, or by dlowing the framer ¢ automaticaly
arbitrateL OF requets.

The offli ne frame waits untl the arrentseach is complee [FSTAT;
addr 017] before checking fopendng LOF reframe reqgests. Ifboth orine
frames have pendng reframe regasts, the dfine framer aligs to the paosite
direction of that most remtly searched. For example, if TLOFis pendingatthe
conclusionof a receie seach which timedout withait finding aligrmert, the
offline framer switches to search in the transmit dioec The TLOF switchaer
is preventedin the precaling exampleif the processoassertSTABORT to mask
the transmit reframe requesABORT does not déct TLOFstatus reporting.df
applicationgha framein only 1diredion, framing in the opposite direction must
bemasled. If, at theconclusion of aeceive seach timeout, TLOF status is
assertd but masked by TABORT, theoffline framer ontinuesto search irthe
receive direction.
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For appliations thaframein bothdirections,the procesor ca manually
arbitrateamong pendingeframe requestsy controlling the rébcame preedene.
An exampleof manual control follavs:

Initialize RABORT = 1 and TABORT = 1.

Enable RLOF and TLOF interrupts.

Read clear pending ISR interrupts.

Release RABORT = 0.

Call LOF Service Routine if either RLOF or TLOF interrupt;

{
(check current LOF status (ALMI, 2; addr 047, 048)

If RLOF recovered and TLOF lost
—Assert RABORT =1
—Release TABORT =0

If RLOF lost or TLOF recovered
—Assert TABORT =1
—Release RABORT =0

}

The stdus ofthe ofline framer can be mnitored usinghe Ofline Framer
Stausregister [FSAT; addr 017]. The regista reports the foll owing:

» whether the dfline framer isdoking at e receve a transmitdata steams

(RX/TXN)

» whethe the framer isactively seaching for frame Bgnment(ACTIVE)

* whete the franer found muliple framing canddaes(TIM EQUT)

» whetherthe framer found framsync (FOUND)

» whethe the framer found no framalignment candidates (INYALID)

ga b~ wN P

2.7.5 Embedded Framing

Embedded simingmode [EMBED addrODO] instructs the transmit framer to
search TSLIP Wffer output (TNRZ) forframing bits while in T mode, or for
MFAS ard CAS in E1 mode. Embelded framing allows the trarsmit timebaseto
align with thetransmit franer multiframe alignment ofthe PCMsignd
transported across the s bus.

The G.8@ Embedeéd made suports ITU-T RecanmerdationG.802 which
desciibes how 24 T1 time slds andframingbit (193 bits) ae maed to the 3E1
time slds (56 bits) by leaving TSO andT' S16 unassigred, by staing the 24 T1
time sbts in TS1to TS15,andin TS17 to TS25andby storingthe framebit in
Bit 1 of TS26(seeFigure 2-20).
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2.8 Transmitter

TheDigital Transmittef( XMTR) inserts T1/E1 werhead data anencodes single
raill NRZ datafrom the TSBinto P and N raiNRZ dag, suitable for tansnission
by the TLIU.

The XMTR, illustraed in Figure 2-28, consgts d the foll owing elemenrd: two
Transmit Data Link, Test Pattem Generatgrin-Bard Loopback Cale Generator
Overhead Pattern Gerrator, Alarm Generabr, Zero Code Syppresson (ZCS)
Encoder, ExternalTrarsmit Data Link, CRCGereration, Framirg Pattern
Insertin, and Far End Block Error Gererator.

Figure 2-28. XMTR Diagram
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2.8.1 External T ransmit Data Link

The ExternalData Link (DL3) allows the systen to suppy externaly any bitsin

ary timeslot of all framespddframes, oeven frames, ieluding T1 framing Iixs.
Pin acesdo the DL3 transmiter is provided trough TDLCKO and TDLI, which
sene asthe TDL3 clockoutput (TDLCKO) anddata inpit (TDLI). The male d

the pins is selected usiA@PL_IO bit in theProgramnable Input/Outputegister
[PIO; acdr 018].

Cortrol of DL3 format is povidedin two registess: Extenal Data Link Tme
Slot [DL3_TS; addr015 and ExternaData Link Bit [DL3_BIT; addr01§.
Trarsmit DL3 is setup by sekciing the Lit(s) [DL3_BIT], ard time sbt [TS[4:0];
addr 015] to be eerwiitten, am then embling the data litk [DL3EN; addr015.
Enabling the daa link startsTDLCKO for gating the NRZ daa provided on
TDLI. SeeFigure 2-29

Figure 2-29. Transmit External Data Link Waveforms

TDLCKO [T [T

TS8 ‘ TS9 ‘ TS10

Tou XEX2X

NOTE(S): This example shows bits 1, 2, 7, and 8 of TS9 selected. Any combination of time slot bits can be selected.

2.8.2 Transmit Data Links

The XMTR contairs two independent data linkcortrollers (DL1, DL2):

a PerforomanceRepot Message (PRM) gerator anda Bit-OrientedProtocol
(BOP) transeiver. DL1 and DL2 ca beprogrammed teend ad receve HDLC
formatted messagin the Message Qented Protoco(MOP) mode, or
unformatted serial da can be sent and reised in ary combination of bits within
a selected timslot or F-bitchannel. The PRM messaggenerator aa
automatically send 1-sexd performancereports.The BOPtranscerer can
preemptiely transmit BORnessages, su@as ESFYellow Alarm.

2.8.2.1 DataLink The Bt&870ard Bt8375provide two intemal datalink cortrollers, ard the Bt836
Controllers provides asinglecontroller. DL1 and DL2 control theeaial datachannels, which

operatan multiples of4 kbpsto themaximum 64 kbpgime sbt rate Thisis done
by selectinga combination of bits from either odelen,or all frames Bothdata
link controlers sipport ESF Facilities DataLink (FDL), SLC-96 datalink,
Sa data linkCommonChannel Signaling (CCS), Signaligystem #7 (SS7);
ISDN LAPD channed; Digital Multiplexed Interface (DMI) signding in TS24;
ard the lates&TSI V51 and V52 sighaling chamels.DL1 and DL2 each contain
a 64byte transmit liffer which function either as pogrammalbe lengh circular
buffersin trans@rent (nformatted)made, o as fill-length data FFOsin
formatted (HDLC) mode.
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DL1 and DL2 are onfigured identicallyexcept for their offset in the rgister
map.The DL1 address angeis 0A4 to OAE, and the DL2 addess ange is (AF to
0B9. Fromthis point on, the DL1 is usedto describe the operaton of both dat&a
link controllers.Transmit Data Link 1 (TDL1) canbe viewed ashaving ahigher
priority than Trarsmit Data Link 2 (TDL2) because TDLloverwitesthe pimary
rate channel after TDL2. Thus,ary datathatTDL2 writes to the primary rate
channel can be werwritten by TDL1, if TDL1 is configured b transmitin the
sametime slot asTDL2.

The TDL1 isenated usingthe DL1 Contrbregister[DL1_CTL; addrOA#g].
TDL1 does notoverwiite imeslot data util it is erabled. DL1_CTL also
controlsthe data format and thércular uffer/FIFOmode.

The fdlowing data fomats [DL11,0]; add 0A6] aresupported on the data
link: Frame Che& Sequencg¢FCS), non-FCS, &k8, or Raick6. FCS and
non-FCS are HDLC-formattemessages. #k8 and Rck6are unformtted
messages with 8 bifser FIFO acess, an® bits per FIFCaccess, respectely.

The Circular Bufer/FIFO cantrol bit [TDL1_RPT; addr 0A6] dlows the FIFO
to act as;a drecular huffer; inthis node,a mesagecan be trasmitted repatedly.
This feature is aailable only fo unformattedtransmit data link applicati@nThe
processocan repatedly send ixed pattern®n theselected channel by writing a
1- to 64- byte messagmto the circularbuffer. The prgrammed messagength
repeds until theprocessor writea nev messge. The ifrst byte of each
unformatted messgis outputautonatically, aligned to thdirst frane of thel2-,
24-, or 16frametransmitmultiframe (SF/ESMMFAS). This allovsthe processor
to sourceoverhea or dataelementsaligned to thelr'X timebase

note:  Each uormattedmessage writteis ouput-aligned anly after the
precaling messagecampletes ransmissian. Therefore,daa cortinuity is
retainad during thelinkage of conscutve messages, proded that the
conent of eah message consisbf a muliple of the multiframe kength.

Timeslotand bit selection iglore throughthe DL1 Tme SlotEnalde
[DL1_TS; adir 0A4] and DL1 Bit Enalte [DL1_BIT; add OA5] registes.
DL1 TS selects which fraes aad which timeslot ae overwritten. The frame
sekct allows TDL1 tooverwrite the ime slotin all frames,odd frames, een
frames. The timeslot word enable is aalue between Omd 31 thatseletswhich
time sbt isfill ed with data from the tansnit daalink buffer. DL1_BIT sdects
which bits ae overwrittenin thetime slot selectedlable 2-10 lists canmonly
useddata linksettings.

Table 2-10. Commonl y Used Data Link Settings

Downloaded from Elcodis.com electronic components distributor

Data Link Frame Time Slot Tlmétslm Mode
ESFFDL Odd 0 (F-bits) Don't Care FCS
T1DM R Bit All 24 00000010 FCS
SLC-96 Even 0 (F-bits) Don't Care Pack6
ISDN LAPD All N 11111111 FCS
CEPT Sa4 Odd 1 00001000 FCS
NOTE(S): N represents any T1/E1 time slot.
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The Trarsmit Data Link FIFO #1 [TOL1; add OAD] is 64bytes, and &y
versatile. It ca be usedsa single-lgte transnit buffer or in ay number of lptes,
up to a maximum ob4. As a single-iste FIFQ the Tansmit FIFOEmpty Status
(TMPTY1)in TDL #1 Statss [TDL1_STAT; add OAE] andTransmit FIFO
Empty Interrug (TEMPTY) in Data Link 1 Interrupt Stetus (ISR2; add 009] can
be used for fte-by-byte transmissions.

Using the Tansmit Daa FIFO, an stire block ofdata can bé&ansnitted with
very little microprocessomterrupt averhead. Block transfers to tRéFO can be
controlled by the Near Empty Threslhain the FIFO Empty Gatrol register
[TDL1_FEC; add OAB]. The Near Empty Thresbld is auser-programmalbe
value beween 0 and 63 thaepresentthe minimumnumber obytesthatcan
remain inthe transmit FIFO before neaempty isdedared. Oncehe thresholds
set, theNear Empty Status (TNER1) in TDL #1 Status [TL1 STAT;
addrOAE] is asserted wheever theNea Empty Threshold is reached. An
interrupt, TNEAR in the Data Link 1 Interrypt Statusegister [SR2 addr 009], is
also aailableto mak this event.

Oncean entire mgsages written intothetransmit FIFQor circularbuffer, the
processomust indicatethe em of messageyowriting ary vaue to the TDL #1
End of Message (EOMControl [TDL1_EOM; add OAC]. In FCS moe, the
EOM indicates that the FCS ishe calculated and transmittéollowing thelast
byte in the FIFO;in the Circular Bufer node,the EOMindicaesthe end othe
transmit ciralar kuffer.
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The Trarsmit Data LinkController can be ppgrammedaccoding to tre CPU
bandwidth of your system. Br systems with 1 CPU dedicated 1dt8370, the
data link staus can be palled, ard the 64-byte transnit FIFO an beusdlikea
single lyte transnit buffer. For systems where single CPU controls multiple
Bt837Gs, the data Ink can be iterrupt-drivenandthe entre 64-byte ransmit
FIFO can beusel to store entire meages. SeeFigures2-30 and2-31 for a
high-level desciiption of polling and interrupt-driven Transmit Data Link
Controller softvare.

Figure 2-30. Polled Transmit Data Link Pro cessing
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NOTE(S): Selected N based on the data rate of link.
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Figure 2-31. Interrupt Driven Transmit Data Link Pro cessing

Main Line Code

Message
(' Transmit Message )

0x00 | Block 1

y
0x20 | Block 2 Write Block/Byte to FIFO
0x40 | Block 3

\

( Return )
0x60 | Block 4

Interrupt S ervice Routin e

(' Interrupt Occurred )

A
Read Interrupt Status

l

If

Transmit Data No
Link Near Empty
Interrupt

Yes

/

Write Block/Byte to FIFO Process Other Interrupt

l ,,

Return

If
End of No

Message

Yes

Write End of Message Register

\

( Return )

Bt8370/8375/8376 usesthgerarchical interrupt structure, withtop-lesel
Interrupt Request gister[IRR; addr 003] directing softae tothe lover levels.
Of all the interrupt saurces,the 2 mossignificantbandwidth reqiiremerts are
signding anddaal link interrupts. Each datdink controller hasa op-level
interrupt status rgisterthatreports data linkoperatims (seeData Link 1 and2
Interrupt Staus registers [ISR2addr 009, ard ISRL; 00A]). The proaesse uses a
2-stepinterrupt scheme fothe data Ink: it reads tk Interrupt Request rgistet
then use that rayistervalue to read theorrespondindpata Link Interrupt Status
register.
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2.8.2.2 PRM Generator  Performance ReporMessages (PRMsre HDLC nessages containing path

identificationard performarce manitoring information. Ifauomatic peformarce
report insation is seletced[AUTO_PRM; addr OAA], aperformance report is
generated each secomtldegins transmitting coincident with the lesmd timer
interrupt [ONESEC; adr 005]. The PRMis sentimmediately ifthe praesso
sets the SEND_PRM kit the Performance Rert Messgeregister [PRM; addr
0AA]. All performancemonitoring felds ofthe message arautontically filled
in whena PRM is generatedhe remaiing PRMbit fields are
application-specit and ca be configured using the Pformance Report
Message gister

For systems with a single processor amdtiple Bt8370s, the autoaic PRM
gereration canoff-loada sgnificant portion of CPU bandwidth.

TBOP Transmitter ~ The Trarsmit Bit-Oriented Praocd (TBOP) trarsmitter send BOP messags,
including ESF Yelow Alarm, which casists ofrepeated 16bit patters with an
embedded 6-bit cot@rd. The TBOHSs configured to operatever the sme
chamel selectedby Data Lirk #1[DL1_TS; addr 0A4]. The TBOPmust be
configured to operatever the FDLchanel. This isrequiredfor TBOP to comey
Priority, Command, ath Respasecodeword messages acaing toANSIT1.403,
Section 9.4.1 The precedenaaf transmittedBOP messages withesped to
current DL1 tarsmit activity is corfiguralde using theTransmit BOP mde bits
[TBOP_MODE[1,0]; addr 0A0]BOP mesages can &so be transmitteduring
E1made, alttough the 16bit codevord pattem has nocurently been adojgdas
anE1 stadard The lemgth of theBOP messag[TBOP_LEN[1,0]; addrOAQ|
can be set ta sirgle pettem, 10 patterrs, 25pattems, or continuas.

Oxxxxxx0 11111111 (transmitted right to left)
[ 543210] TBOP = 6-bit codeword

BOP cod&vords are ransmited by writing tothe Transmi BOP Codeword
[TBOP; adr 0A1]. The real-time status of teedevord transmissionan be
monitored using TB®_ACTIVE in the BOP Status mgister [BOP STAT; addr
0A3]. A begin BOPtrarsmitinterrupt is aailade in Data Link 1 Interupt Statis
[ISR2; add 009].

2.8.3 Sa-Byte Over write Buffer

Five transmit Sa-Byteuifers[T SA4 toTSAS8; addr 07B td7F] are &ailable;
they insertSa-bits into the oddframesof TS0.The entie group of 40 bits is
sampled eery 16 frames, cmcident with theTransmit Multifame bit irterrupt
boundary[TMF; addr 0(8]. Bit 0 from eachT SA register is tlen irseted duing
frame 1, bit Iis inserted during fime 3, bit 2 is insertedliring frames, andso
on, which gies the processor a mamum o 2 msafter TMF irterrupt to wite
new Sa-Byte luffervalues. Tansmi Sa-bts mairiain a fixed relationship to the
transmit CRC multifrene. Each ofthe 5 Sa-Byte transmiufers can be
individually enabled using the Manuah-ByteTransmit Ehablein the Transmit
Manual Sa-Byte/FEBE Cofiguration register [TMAN; addr 074].
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2.8.4 Overhead Pattern Generator

Thetransmit werhead geeration circuitry preides theability toinsert & of the
overhead ssodated with the Primary Rat@hanné The following types of
ovethead pattern geretion are supprted: Framingpattems, Alarm patters)
Cyclic Redundarcy Check (CRC), amh Far-End Block Eror (FEBE).

2.8.4.1 Framing Pattern  Theframing patern genertion crcuitry insertsthe following paterns into the
Generation data stream:the 2-bit terminal framing (Ft) pattrn,the 6-bi signding frame (Fs)
patternthe 6-bit FPS pattern, the 8-bAS/NFAS pattern, anthe 6-bit MAS
patern.

The Ftpatern in SK SLC-96,andT1DM is insertal into the tansnit data
streamby enabling the INS_FBITh theTransmit Framé&ormat register [TFRM;
addr 072]. The Fs pattern 8Fis inserted § enabling the INS_MF bit. The FPS
patten in ESF and the AS/NFAS pattern in EInodeare insertd by enaling the
INS_FBIT bit. The MFAS patern is inseted ty enabling thdNS_MF bit.

2.8.4.2 Alarm Generator  The Trarsmit Alarm Generatio circuitry gereratesAlarm IrdicationSignal
(AIS) and Remotélarm Indication(RAIl/Yellow Alarm).

AlS Generation  AlS is defned as aunframed all-1patten and is normally transmitlevhen the
data surce is lost. AlS transmission can be enableilisys:

*  Manually

« Automaicdly upon detecton of transmit lossof clock

» Automaticly upon los of recivedsignd or loss of receie clock

Typical applicationsequire transmission AAlS toward the line wherDTE
transmit d&a or clock is nopresent. In mosdpplications, DTE datand ¢ockare
isolated fom the transmitterrequiring manuwal AlS transmissiorundersdtware
control. Manual insertion of Al& controlledby the TAIS bit inthe Transmit
Alarm Sigal Configuration register[ TALM; addr 075]. Settirg this bit
overwrites he currenty transmited dat with theAlS patern. If AISCLK
[TLIU_CR; addr 069 is dsoset AlS is trarsmitted using AlS Clock Input
(ACKI); otherwse ituses the clock msemat TCKI MUX output [CMUX; addr
01A].

Automatic transnission of AlIS ca be conlled ty deedion of transmitoss
of clock[TLOC; addr 048]. Thismode is emabledby settirg AISCLK and
providing an altenate tansmit linerate clock a the ACKI clock inpu pin.

By setting AJTO_AIS in the ALM register automatidransmission of AIS
can alsdecontrolled ly detectionof Recever Loss of Signa]RLOS; aldr 047]
or Re@iverLoss of Cock [RLOC; addr 047], depending onwhether ananalog or
digital line interface opion [RDIGI; add 020] is used This mode is tyicaly
usedto transmit AlS keep-alve) during line loopbackif the received signalis
lost. Settig AUTO_AIS simultaneasly with settip LLOOP [LOCP; addr014]
enalbes this operaton.
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Yellow A larm Generation ~ Yellow Alarm, also refaed toas RAI(RemoteAlarm Indication),is a bit pattern
inserted into the transmit strado alert far-end equipmentha the locdrecever
cannotrecover daa. Yellow Alarm/RAl is typicaly transmittel during Recive
Lossof Frame ands defned diferently aependinguponthe transmit frame
format confgured[TFRAME; addr070]. Table 2-11 describes th&ellow
Alarm/RAl action talen for eah frameformat.

Table 2-11. Yellow Alarm Generation

Frame Format Yellow Alarm Locat ion Mode

SF Bit 2 of every time slot set to 0 YB2

gsHD) Bit 2 of every time slot set to 0 YB2

SLC-96 Bit 2 of every time slot set to 0 BY2

SFIIYEL Fbit 12 of every superframesetto1 | YJ

T1DM Y bit of the sync byte setto 0 Y24

El Abit of TSO set to 1 YO

NOTE(S):

D Yellow Alarm/RAI for T1-ESF framing is defined as a BOP priority
codeword in the FDL channel. This is called T1 Multiframe Yellow Alarm
in 8370. T1-ESF Multiframe Yellow Alarm/RAI(YF) is not transmitted
using the procedure described below. Instead, T1- ESF Multiframe Yellow
Alarm/RAI(YF) is generated by configuring DL1 to continuously transmit
an all 0s BOP priority codeword. Refer to the Transmit Data Links section
under TBOP Transmitter.

Transmissiorof Yellow Alarm(YB2) is controlled by theregister bits listedn

Table 2-12:
Table 2-12. Yellow Alarm Regi ster Bits
Bit Name Register

INS_YEL [ TFRM; addr 072]
TYEL [TALM; addr 075]
AUTO YEL [TALM; addr 075]
RLOF [ALM1; addr 047]
RLOF_INTEG [RALM; addr 045]

The inserton of Yellow Alarm(YB2) into the tmarsmit streamis controlled by
INS_YEL. Yellow Alarm(YB2) is inseted anly when INS_YEL is set.
Otherwise, these bit peitions ae syppliedby data fom TPCM. Yellow
Alarm(YB2) generation can bedore marually or automaicadly.

Manual geeraton of Yellow Alarm(YB2) iscontrolled ky TYEL. Seting this
bit immedidely and uncondibndly overwritesthe Yellow Alarmsignal bt(s)in
the trarsmited daa streamwith the appopriate pattem.

N8370DSE
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Automatic generation o Yellow Alarm(YB2) is controlledby AUTO_YEL,
RLOF, and RIOF_INTEG.If AUTO_YEL is st, Yellow Alarmis generaed
during aReceve Lossof Framealignment(RLOF = 1).Optionally RLOF
integration ca beenabled B sdting RLOF_INTEG. In this casdoth RLOF
indicaion and Yellow Alarm/RAI generation are élayed for approximatdy 2.5
secomls if a contiruous out of fame condion exists. Yellow Alarm/RAl
generatiorcontinuedor at least second #er RLOF cleas. Refe to Table 2-13.

Table 2-13. Multiframe Yellow Alarm Generation

Line Rate Multif rame Yellow Alarm Action Mode

T1 Facilitates Yellow Alarm Action (requires YF
programming TDL1)

E1l Set Y bit TS16 in frame Oto 1 Y16

In T1 ESFHraming mode, Miltiframe Yellow Alarm or RAI is transmited
using BOPCodeword Transmitte{ TBOP; adir 0A1] and does nbdepel on
INS_MYEL. Trarsmitting Yellow Alarm/RAl toward the line carbe done upn
receving Receve Loss of Frane. T1 multifrane Yellow Alarm mustbe generated
by corfiguring TDL1 totransmit an all-Os BOP deword. Optionally, RLOF
integration ca beenabled P sdting RLOF_INTEG. In this casdoth RLOF
indicaion and Yellow Alarm/RAl generation are allayed for approximatdy
2.5 secords ifa corinuous ou of frame couition exists. Yellow Alarm/RAl
generationcontinuesfor atleast 1 secondfter RLOF cleas. RLOF_INTEG daes
not meet thaequirementof TR62411. To meet the reqeemens of TR62411,
“Condtions Causigthe Intiation of Cariier Failure Alarms’ the Receve Loss
of Framecondition reported ty FRED (add 049) must be intgrated befoe
initiating Yellow Alarm Transmission. This can be@mplished in softare by
integrating FRED duing an RLCF Interrupt (ISR7 add 004, with
RLOF_INTEG bit cleared.

In E1 CAS famingmodes,Multiframe Mellow Alarm is irseted into the
transmit stremn to dert far-endequipment that local rened multiframe
alignment g notrecvered. E1 Multiframe Yellow Alarmistransmited Ly seting
the Y bit intime slot 16frame0.

Transmissionof Multiframe Yellow Alarm is controlled { the reister bits
listed h Table 2-14:

Table 2-14. Multiframe Yellow Alarm Register Bits

Bit Name Register
INS_MYEL [TFRM; addr 072]
TMYEL [TALM; addr 075]
AUTO_MYEL [TALM; addr 075]
SRED [ALM3; addr 049]
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The inserton of E1 Mdtiframe ¥low Alarm i cortrolled ky INS_MYEL.
E1 Multiframe Yellow Alarm is insered ony when INS_MEL is set
Multiframe Yellow Alarm generaion can be mitiated manualy or aubmatically.

Manual inserton of Multiframe Yellow Alarm is controledby TMYEL.
Seting this bt unconditondly overwrites the Multiframe Yéllow Alarm signa
bit in thetransnitted datastream.

Automaic inserton of MultiframeYellow Alarmis contolled ty
AUTO_MYEL in the TALM register Whenset, the ATO_MYEL mode send a
yellow alarmfor theduration of a Regee Loss ofCAS MultiframeAlignment
[SRED; adir 049].

2.8.4.3 CRC Generation The CRC generatiocircutry computesthe \elue ofthe CRC-6 cde inT1 mode
or theCRC-4code inE1 node. Once omputed, it is inserteithto the gpropriate
position of thetransmitteddata stream. CR@verwrite is enable by the
INS_CRC bit inTransmitFrame Brmat [TFRM; addr 072].

If the ransmitframe fomatis canfigured as ESFand the INS_CRC hit is
active, the 2 kbps CRC sequence is inser{étie position ofthe CRC-fbitsis
showvn in Table A-4, Exterded Sperframe Format).

If the ransmitframe fomatis canfigured as E-lrd the INS_RCbit is
active, the 4 kbps CRC sequence is inser{@tie position ofthe CRC-4bitsis
showvn in Table A-6, ITU-T CEPT FameFormat Time Slot O-BiAllocations)

2.8.4.4 Far-EndBlock  TheFar-End Block Error (FEBE) generation circuitry insertsFEBE bits

Error Generation automatically or manuallAutomaic FEBEgeneration is enabled the INS_FE
bit in TFRM. If the transmit frame formé& confgured a1 and the INS_FE bit
is ective, aFEBEIis generatd in responsedan incoming CR-4 error ly seting
anE-bit of TSO to0. (Refer toTable A-7, IRSM CEPT Fame fermat Time Sot
0-Bit Allocationsfor the locaion of the E-bits within the E1frame.)

Manual FEBEgeneratioris enaled by the TFEBEDiIt of the TransmitManual

Sa-Byte/FEBE Comjuration register [TMAN; addr 074]. If the tansmitframe
formatis configured a1 and theTFEBE bit is actie, theFEBE bits are
sypplied by theprocessorin FEBE_| and FEBEII bits [addr 074].

2.8.5 Test Pattern Generator

Thetransmi test patern generatin drcuitry overwrites the tansnit daawith
various test pattesard permits logical ard framebit erra insertian. This feature
is particularlyuseful for system diagostics, prduction testirg, andtest
equipment applidéons. The ted pattern can be flamedor unframed PRBS
pattem. The PRBS pattesavailade include 2E11-1, 2E15-1, 2E201, and
2E23-1. Each pttem canoptionally include ZeroCade Sypressia (ZCS).Error
inserton includesLCV, BPV, Ft, CRC4, CRC6 COFA, PRBS, Fs, MAS, ard
CAS.

The Transmit Test Rattem Canfiguration register[TPATT; addr 076] controls
the testpattem insetion circuit. TRPATT cortrols the PRBS patterfTRPATT[1:0])
bits), ZCSsettirg (ZLIMIT bit), TVE1 framing(FRAMED bit), ard Startingand
Stopping transmissioTPSTART bit).
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Patternsaregeneated in acordancevith ITU-T 0.150(1092), 0.151
(10/92, and O.132 (1092). Eralding ZLIM IT madifies he insertal patern by
limiting the number of corsecuive 0Os. r the 2E111 or2E151 PRBS patterns,
8 or mae Os doesnat ocaur with ZLIMIT endbled. For the ZE20-1 or 2E23-1
PRBS patterns, 15 or mobswill not occurwith ZLIMIT enabled.

NoTE: The QRSS pattern is a 281 PRBS with ZLIMIT enabled. This function
is performedaccording toANSI T1.403 andTU-T O.151 (10/92).

Frame bit positions cabe presered in theoutput pattern yenabling
FRAMED. In T1 mode, this prentsthe tespatern fromoverwriting the frame
bit which occurs gery 193bits.In E1 mode wittFRAMED enalted, the test
pattern das nd overwrite time sld 0 data (RS and NIAS words)ard time slot
16 (CAS signalling wrd) if CAS framing is alseselecte. CAS framing is
sekcted by settng TFRAME[3] to 1 in the Trarsmit Corfiguration register
[TCRO, addr 070]. Thetest patterns stoped duing thesebit periods accading
toITU-T O.18., (10/92). If FRAMED isdisabkd, the tegpattem is ransmited in
all timesilots.

2.8.6 Transmit Error Insertion

The TransmitError Insertregister [TERROR; addr 073] controls error ingiem
during pattern gneration Writing 1 to aTERROR bit injects a single occuerce
of the respective errar on TPOSO/TNEGO athXTIP/XRING outputs. Writing a
0 hasno efect. Multiple transrii errors can be generdtsimultaneously
Periodic or random bit error rates aro be emulatedytsoftware contol of the
error control bit.

NoTE:  Injectederrors affect the datasent duing aFramer orAnalog Logback
[FLOOPor ALOOP; add 014].

Line Cock Violations (LCV) areinserted via th8VERR bit d the TERFOR
register. In T1 modeif TVERR is s¢, a BPV is insertetdetween tvo consecutve
ones.TVERR s latched unt theBPV is insert@ into the transmitdatastream
and therit is clearedIn E1 mode with HDB3 seleatietwo consecutie BPVs of
the sane polarityare ingrted. This is reistaed as asingleLCV for thereaiving
El eqipment.

Ft, FPS, and AS bit errorsare insertedising the TFERR bit ithe TERFOR
register. TFERR commanda logicd inversionof thenext framebit transmittel.

CRC4 (E1l)and CRCHT1) bit errors arénserted using theGERRbit in the
TERROR rggister TCERR commansla logical inversionof the next CRC bt
transmited.

Changeof FrameAlignments (COR) arecontrolled ly the TCOR and
BSLIP bits inthe TERROR register. TCOFA commands 4-bit shift in the
locaion of the ransmit frame alignment ly deletng (or insertng) a 1-bt postion
from thetransmit frane. During B modes,BSLIP detemines which direction
the bt slip occurs.In T1 modes, only 1-hideldionisprovided. Notethat TCOFA
alters extracion rae of dat& from transnit slip buffer; thus,repeated TCOFAS
eventually caisea antrolled frameslip where 1 frame of data repeded
(T1/BSLIP = Q, or where 1 fame ofdatais deleted BSLIP = 1).

PRBS tespatten errors arénserted iy TBERR in the TERRR reggister
TBERR commands sihgle PRBS error ly logicaly inverting the net PRBS
generato output bit.
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Fs andVFAS errors areontrolledby the TMERR bit in theTERROR
register. TMERR ommands asingleFsbit error in T1,0or MFAS bit error inE1
by logicaly inverting the next multiframe bt transmited.

CAS Multiframe (MAS) errors areontrolled ly the TSERR bit inthe
TERROR rgyister TSERR ommands asingle MAS patterrerrorby logicdly
inverting the first MAS bit transmited.

2.8.7 In-Band Loopback Code Generator

The in-tand loohack code genator circuitry overwrites tre transmit data with
in-bandcodesof configurable \alue and length. Theseodesaresequeces with
periods d 1to 7 hits and may, in same appli cations, overwrite the framing bit.
The TrarsmitInbard Loopback Cale Cotfiguration egister [TLB; addr 077]
contolsthe functons required forhis operaion.

A loopback codés generatd in the transmitdat stream by writing the
loopback cod¢o theTransmit Inband Loopback Codediern reyister [LBP; aldr
078, andthenby settirg the Start IihandLoopback(LBSTART) ard Loopback
Lengh (LB_LEN) bits in the Tansmit Infand Logback Code Configuration
register [TLB; addr 077]. The TIB register optionally Hows theloopback code
to overwiite framing bits using the UNFRAMEDIb The LB_LEN povides
loopback cale pattern lengthd d to 7 hts. Ratterrs of 2 or 3 bits can be achied
by repeating the pattern in 4- &bit modesrespectiely. Framel or unfraned all
1sor all Oscan alsdeachiered by setting thepatternto all Os or all 1sThe
in-band loophack code generator is applicalde only to T1 mocke.

2.8.8 ZCS Encoder

The ZCS encoegt ercodes tlk sinde rail clock anddata (unipdar) into dual rail
data (bipdar). The Transmit Zeo Code Suppessio Bits (TZCS[1,0] in the
Transmitter Confuration register[TCR1; add 07]] selects ZCS and e
Density Molation (PDV) enforcement options for XTIP/XRING and
TPOSO/TNEGO outpu pins. TZCS spports the fdlowing: Altemate Mark
Inversion (AMI), High Density Bipolar of order 3 (HDB3), Bipdar with 8Zero
Suppressian (B8ZS), Puse Densityiolation (PDV), Unassigred Mux Code
(UMC), and Bipolar with7 Zero Suppression (B7ZS).

NoTe:  ZCSencaling, which altes data content, is peiormedprior to the CRC
calculationsothe outgoing CRC will lavays becorred.

The AMI line cade reqires at least 5% average 1s densitgrd no moe
than 15 consaitive 0s A 1 is encoded asther a positie or negative pulse; 0 is
the absencef apulse Two consecutie pulsesof thesamepolarity are referrgto
asa Bipola Violation (BPV).
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The HDB3 line cock replaces £onsecutie Os by 000V or BOOV code, where
B is anAMI pulse andV is a bipdar violation (sed-igure 2-32). ZCS encoder
selectghe cale that forces tle BPV ouput polarity opposite tothe pior BPV.

Figure 2-32. Zero Cod e Substitution Format s

Zero Code Substitution Formats

Octet |
|

1

AMI

B8ZS

HDB3

BPV BPV B

Ty

Lt
UJl

B7ZS

e

umMC

The B8ZSline codereplacesstringsof 8 consecutie Os or no pulsewith the
B8ZS octeDOOVBOVB, where B represent@ namal bipdar pulse ad V
represents BPV. A BPV thatis notpart of B8ZS octéis aBPV aror.

B7ZS replaesBit 7 of allassigned timslotswith a 1 ifthecontents e all 0.
B7ZS encoding is enaldeon aperchannel baisin the Transmit Pe Channé
Control register [TP® to TPC31; addr 100 to 11F].

PDV enforcer @erwrites transmit Os thiawould otherwisecauseoutput data
to fail to meetthe mnimum requied pulsedensity, pe ANSI T1.403 siding
window.

NoTE:  The enforcer neer overwrites aframing bit and isiotapplicale during
E1 mode.
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UMC forcesDSO0 channls containing eight Os tdbereplaced with the
10011000 codk, perBellcare TA-TSY-00R278.

note: RCVR's ZCSdecode cannotrecover originaldatacontent from a UMC or
B7ZS encodeé signd, or froma PDv-enforced one

The TPOSW@INEGOoutput pins preide accesto theP andN rail unipolar
data befge it is sent tahe TLIU. The aitput onTPOSO/TNEGQranbe changd
from dual rail unipdar to NRZ umpolardata (TNRZQ and to multiframesync
clock (MSYNCO), using the Trarsmit NRZData (TNRZ) bit in TCR1addr071].
The TNRZ seting doesnot affect the XTIP/XRING output
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2.9 Transmit Line Interface Unit

The TransmitLine InterfaceUnit (TLIU), illustrated inFigure 2-33, convertsP
ard N rail NRZ data toAMI pulses. Tie P andN rail NRZ data is geneted Ly
the XMTR, corerted to AMIbipolar pulses ly the TLIU, and aitput on the
transmit tip anding pins,XTIP ard XRING. The TLIU has a cofiguralde line
rate, pulse shape, lde Buld Ou (LBO), exterral termnation resisor, and
transformer turnsatio.

The TLIU corsists of a cortrol circuit, a puse tempdte ROM, a set oLBO
filters,a Digital-to-AnalogCorverter (DAC), and dine driver.

Figure 2-33. TLIU Diagram

Analog Loopback From JAT ToJAT
A 4 Y T A A
TCKO* l
8x
TPLL
XTIp< < :i LBO | | Pulse AIS [
) DRV DAC [ Filters [ share 1 & TPOS
XRING lnters ape en TNEG
XOE
NOTE(S): LBO filter block is not present in short haul devices: Bt8375 and Bt8376.
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The TLIU can be used depenéntly of the XMTR by applying P ard N rail
NRZ data tahe TPOSI andNEGI pins.Figure 2-34 shows the relationship
between tle P andN rail NRZ data,the tarsmit clock input, ard XTIP/XRING.
Thetrarsmit clack input canbe suplied onthe TransmitClock Input pin (TCKI)
or canbeslavedto other clocks in the sysem wsing the Clock Input Mux register
[CMUX; addr 01A]. Thisfigure also shes theXTIP/XRING outputs being
three-stated usg the XOE pin.

Figure 2-34. TLIU Waveform

Lcv
—
wos [T1 | [ 3 1 [ & 5 7
™eel — [ 2 | ! [ 6 8
| |
TCKIJ|I||I||||I||I||I||I
h’hroughpud
Delay
— -
XTIP,XRING___JTI_\_‘ |3| | |4| |5| 6 |7| | |
2 \ J |_| L 8 |
Lcv
XOE |
NOTE(S): Transmit jitter attenuation bypassed.
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2.9.1 Pulse Shape

Normalized and islated AMI output pulsesit the T1/EL pulsetemphtesin
Figures2-35 ard 2-37 when masured iraccordancevith thetest drcuits in
Figures2-36 and 2-38. Table 2-15 through Table 2-22 list the pulséempkte
corner pointsAn isolated pulse is defed & a 1 folloved ty seven Os for T1, ad
a 1 folloved by three Os foE1. The pulse tempi@sshawn in Figures2-35 ard
2-37 came from ANSI T1403-1995, ITU-T G.703 and ANSI T1102-1993.

Figure 2-35. Standard DS1 Pulse Template

T1.403-1995
T - T1.102-1987
DTN __CCITT G.703
1r PR N 1
i BRERE
E J Vi
£ 05- i Hen i
£ oo
3 o o
N P [
s R el O R Sl i
z | - i e
-0.5- : b i
-1 i i i i
-1 0.5 0 05 1 15

Time in Unit Intervals

Figure 2-36. T1 Pulse Template Test Circuit

Cable Length
0 To 655 Ft.
XTIP 19/22/24/26 AWG

Bt8370 Rl oad VOUT
XRING

NOTE(S): Ry oag = 100 Q * 5%.
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Figure 2-37. Standard E1 (G.703) Pulse Template

15

0.5

Normalized Amplitude

-0.5

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
Time in Unit Intervals

Figure 2-38. E1 (G.703) Pulse Template Test Circuit

XTIP

Bt8370 R oad VOUT
XRING
NOTE(S):

1. For Ry gaq = 75 Q (nominal) V,; (peak) = 2.37 V (nominal)
2. For Ry gaq = 120 Q (nominal) Vg (peak) = 3.00 V (nominal)
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Table 2-15. ANSI T1.102, 1993-DS1 Pulse Templ ate Comer Points, Maximum Cur ve

Fully Integrated TIE1 Framer and Linelnterface

Time (ns) -400 -253 =175 =175 -75 0 175 228 602 700
Time (UI) -0.62 -0.39 -0.27 -0.27 -0.12 0 0.27 0.35 0.93 1.08
Wil P 0.05 0.05 0.80 1.15 1.15 1.05 105 | -007 005 | 005
Amplitude
Table 2-16. ANSI T1.102, 1993-DS1 Pulse Templ ate Corner Points, Minimum Curve
Time (ns) —-400 -150 | -150 | -100 0 100 150 150 300 427 602 700
Time (UI) -0.62 | -0.23 | -0.23 | -0.15 0 0.15 0.23 0.23 0.46 0.66 0.93 1.08
Normalized | oo | 05 | 050 | 095 | 095 | 090 | 050 | 045 | 045 | 020 | —0.05 | —0.05
Ampl itude
Table 2-17. ANSI T1.403, 1995-DS1 Pulse Templ ate Corner Points, Maximum Cur ve
Time (ns) -400 -253 =175 =175 -75 0 175 228 500 700
Time (UI) -0.62 -0.39 -0.27 -0.27 -0.12 0 0.27 0.35 0.77 1.08
S 005 0.05 0.80 1.20 1.20 1.05 105 | -0.05 005 | 005
Amplitude
Table 2-18. ANSI T1.403, 1995-DS1 Pulse Templ ate Corner Points, Minimum Curve
Time (ns) -400 -150 -150 -100 0 100 150 150 300 396 600 700
Time (UI) -0.62 | -0.23 | -0.23 | -0.15 0 0.15 0.23 0.23 0.46 0.61 0.93 1.08
Normalized | 0o | 05 | 050 | 090 | 095 | 090 | 050 | —0.45 | 045 | 026 | —0.05 | —0.05
Ampl itude
Table 2-19. G.703, 1988-DS1 Pulse Templ ate Comer Points, Maximum Cur ve
Time (ns) —400 -243 -212 -212 212 212 243 700
Time (UI) -0.62 -0.40 -0.33 -0.33 0.33 0.33 0.38 1.08
Normal ized
. 0.10 0.10 0.50 1.23 1.23 0.50 0.10 0.10
Ampl itude
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Table 2-20. G.703, 1988-DS1 Pulse Templ ate Comer Points, Minimum Curve

2.9 Transmit Lin e Interfac e Unit

Time (ns) —400 -112 -112 0 81 112 112 212 700
Time (UI) -0.62 -0.17 -0.17 0 0.13 0.17 0.17 0.33 1.08
Normalized | | 549 0.50 0.77 0.77 050 | -040 | -040 | -010
Amplitude
Table 2-21. G.703, 1988-Pulse Template Corner Points, M aximum Cur ve
Time (ns) —244 -135 -135 0 135 135 224
Time (UI) —-0.50 0.276 -0.276 0 0.276 0.276 0.500
Normal ized
. -0.10 0.0.50 1.20 1.10 1.20 0.50 0.10
Ampl itude
Table 2-22. G.703, 1988-Pulse Template Corner Points, M inimum Curve
Time (ns) —244 -110 -110 -97 0 97 110 110 244
Time (UI) -0.500 -0.225 -0.225 -0.198 0 0.198 0.225 0.225 0.500
el -0.10 -0.20 0.50 0.80 0.90 0.800 0.50 -0.20 -0.10
Amplitude
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The pulse shape block rewes P andN rail NRZ data.For ead mark, it
produces a set of eiglé-bit values whch define tre pulse skape tobe tarsmitted,
as ilustrated in Figure 2-39. One of eighpreprogranmed puls shapes is
selected via theTransmit LIU Conigurationregister [TLIU_CR; addr 068]. fie
TLIU control cirauit dovnloadsthe codevalues assdated with the dected pulse
shape from theROM to the Transmit Pulse&Shae Configuration registas
[SHAPE; adir 060-067], whenger the TLIU rgister is written tamr whenthe
deviceis reset. The SHAPE gisters can be dirtlg accessd via the
microprocessointerfacewhen acustom pulse shape is desired.

note: Any modificationto theTLIU register initiates anothe dowvnload to the
SHAPEregistas. Thedaastored in thgulseshapeROM and the SHAPE
registers is Shit magitude only

TheTLIU control circlit corvertsthe 5-bit magnitude to6-hit 2'scomplemert
data. Thdirst4 codevalues of thepulse (frst half of thesymbol) ardorced to be
positive, and thelag 4 values (lashdf of the symbol) ee forced tobe negative,
with respect to outpypuse pdarity.

Figure 2-39. Digitized AMI Pulse Shape

ShapeAddr [060-067]

Digitized
AMI Pulses

TCKO I | _I I—I I—l

70123456 7'01234567'012345¢61710
| | | |

Magnitude

I I
| |
I I
| |
Shape Data | |
| |
0x00-0x1F | |

| |

S S B S ——
1

Positive Pulse

No Pulse

Negative Pulse
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Table 2-23. Transmit Pulse

2.9 Transmit Lin e Interfac e Unit

The VSET resistonotonly provides a bias current ®PLL and TPLL but
also ontrols theheight ofthe transmipulse The VSET value can befinetuned
according tahe totalresistance otthe line sideTable 2-23 shows themeasured
Peak aue ofthe transmipulse (Please refer té-igures4-1 through 4-4 for the

recommerded flont-endcircuitry.)

Rterm 75Q VPk 2.36 2.36 2.30 2.28
100Q LH= SH= LH= SH= LH= SH= LH= SH=
2.96 3.16 2.96 3.12 2.88 3.00 2.80 3.04
120Q 2.96 2.96 2.90 2.84
PTC No No One Two
Tx Series No 2.1 Q in series 2.1 Q in series 2.1 Q in series
Resistance with XTIP and with XTIP and with XTIP and
XRING XRING XRING
VSET (Q) 14 k 14 k 14 k 14 k
Tx Termination 511 51.1 51.1 51.1
Q)
NOTE(S): LH refers to Long Haul, and SH refers to Short Haul.

Theminimum series resistancequired withXTIP/XRING is 2.1Q . Thetwo
2.1Q seriesresidors, together witlthe Shottl diodes, are nessary to protec
the partagainst suge wltagesof upto 50V (please refer to Sgion 4,
Applications). Theline side protecion circuitry should breakdown the voltageto
50 V so that thehip sideprotection ciraitry (two 2.1Q series resistonaith
Shottky diodes)can potectthe part forsurge wltages of50 V orbelow.
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2.9.2 Transmit Phase Lock Loop

The Transmit Phasé.ock Loop (TPLL) operdesat anominal rateof either 1.544
MHz or 2.08 MHz, selectedp TY/EIN [CRO; addr 001]. The puil-in ard
hold-in range of the TPLL is 200 ppm. The TPLL poduces the trasmit clock
(TCKO) ard an 8xclock that is usedy the pulse shap blockto geneate the
AMI pulses fran TCKI clock mux, or JCLK

2.9.2.1 Clock Reference  The TPLL reference clock is priwled onthe TCKO pin. If the jitter attenata is
enaled in thetransmit direction [JDIR;ddr 002], TCKO is thedejittered TCKI
clock, or JCLK (ifCLAD is erabled; otherwise, TCKO equals TCK. The TCKI
source is selected/ CKI[1:0] [CMUX; addr 01A]. TCKlcan haethe
following selections: Res@red Receaie Clock (RCKO), Reive SystenBus
Clock Input (RSBCKI), Clock Rate Adpter Output (CLAD O), or an &ternal
clock, which is povidedon the TCKI pin. The input clock jitter tderance of the
TPLL is illustrated in Figure 2-40.

Figure 2-40. TPLL Input Clock Ji tter Tolerance
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2.9.2.2 Output Jitter ~ The maximum outpljitter geneated on XTP/XRING depeneénts onthe
transmit clok& soure selected. Refer to CLABNd AT descriptions.

2.9.3 Line Build Out

In the Bt&70long haul deice, threeLBO filter networks can be enableith the
TLIU to attenuate XTR/XRING outpus in7.5 dB stefs, per the signal transfer
function defined ty FCC Rirt 68 Regulations. (See LBO[L:0] in TLIU_CR.) The
numberof LBO filters séected is baed on thattathed @ble length. Br short
line lengths, lager LBO attenuation preents &r-end crosstalk. Br longer line
lengths, tle appopriateline build-out must beselectedThe fdlowing equation
lists the transfer functiofor each of the’.5 dBLBO filters:

where:

n282+ NS+

ny = 16049 16

n, = 7.9861x 10"

n, = 9.2404x 10°

dp = 2.1612x 16°
d, = 17223

d, = 4575x 10

dy = 3.8307x 10™*

S = jortf

f = frequency( Hz)

Vin  d,S’ +d,S +d;S+ d
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Pulse templates farach of the BO settings ee illustrated inFigure 2-41
through Figure 2-44.

Figure 2-41. 0dB LBO Isolated Pulse Template
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Figure 2-42. 7.5 dB LBO I solated Pulse Templ ate
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Figure 2-43. 15.0dB L BO Isolated Pulse Template
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Figure 2-44. 22.5dB L BO Isolated Pulse Templ ate
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2.9.4 Line Driver

2.9.4.1 Termination
Impedance

Fully Integrated TIE1 Framer and Linelnterface

Theline driver prorides curret drive to the lav-power, bipolar andog signd
from the transmt Digital-to-Analog Canverter(DAC). The tarsmit DAC
converts thecoded pulse shap@luesto propely scaled, analog bipolar signals
which drive theline transformerThe @ded pulse shapeues @n optionally be
filteredduringT1 Longhaulby LBO filter options. The interhaensing circuits
limit thedrive curret to less han 50 mA when a shortd line condiion is
detected for more than 48 transndtfrilses. Normal dve levels are restored
when theshort is remweed. Typically, this iscaused p atransmit céle short
circuit ora transient traassmission line current sge. The ativation ststhe
TSHORT hit in Alarm 2 Stats register [ALM 2; addr 048].

If anextemal temination resistoiis used,the TERM bit in TLU_CR must be set.
The transformer setting must alsesetvia the TURNS bit inTLIU_CR. An
externd terminaion resstor can beused ory if the transformerurns rato is
1:1.36. The externd terminationredstor (Rferm) is placed in parallel awss
XTIP/IXRING, as ilustrated in Figure 2-45.

Figure 2-45. External Termin ation Resi stor Placement

XTIP

1:N Cable

Bt8370

XRING

é RTerm % ‘ é RLoad VOUT
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2.9.4.2 Return Loss Return lossis the measte of loss inthe retun path due o an impedance
mismatch. ® meet a-18dB trarsmitter retun loss, inépencdent of the calbe
type, uses &1.10 termination resistofseeFigure 2-46). To seethe dfect of
different terminatiomesistors orthe pulseneight, seé-igure 2-47.

Figure 2-46. Nominal Return L 0ss

Nominal Return Loss for 75, 100, 120 lines, xfmr=1:1.36
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Figure 2-47. Output Pulse Height versus Transmit Termina tion Impedance
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2.9.4.3 Output Enable  The bipdar analog otput XTIP/XRING canbe enalted ordisalbed usinghe
XOE pin. This fedureallows swiching between mduftle XTIP/XRING outputs
thatare tied together

2.9.5 Pulse Imbalance

In any window of 17 conseative primary ratecycles, themaximum variationin
pulse amplitu@ in tre absence of 68z variations is <200mV. Themaxmum
variation in pulsewidth at half amptude is <D ns.
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2.10 Microprocessor Interface

The Microproaessorinterface(MPU) providesthe @pability to configure the
Bt8370, readstatus rgisters ad courters, and regmdto interupts (see
Figure 2-48). The inteface spports bah the intel 8061 ard Motorola 6&800-type
processorsin the Inel mode,theaddress rad dataare muliplexed; in the
Motoroa mode, tie addessand data areeprate pins. Both synchonous and
asyrchronous Read and Vite modes are suported. The synclinous moe is
optimized for Motorola 68000type processors wh amaximum clock rate of 36
MHz. The asynchronousoderunsinternally at 32 MHz which limits the
processospeedto 16 MHz for 8051 pracessos, ard 30 MHz for 68302
processors.

Themicroproessor interdce consiss of the follaving pins: MCLK, MOTO*,
SYNCMD, CS*, AS*, DS*, R/W*, DTACK*, AD[ 7:0], A[8:0], INTR*,
CLKMD, ONESEC, RST*(A detailed descriptio of the MPU pins isqovided
in Table 1-1, Hardware Signal Definitions.)

Figure 2-48. Microprocessor Interface Block Diagram
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2.10.1 Address/Data Bus

In Non-multiplexed Address mod, A[8:0] provides theaddress foregister
access; in Multiplexed Address modei[8] and AD[7:0] provide the aldress. In
both modes hie databytes flow over the shared kiireciond, byte-wide lus,
ADJ[7:0].

2.10.2 Bus Control Signals

Four sigrals cantrol the operationof the inteface paot: AS*, CS*, RD*, and
R/W*, An additiond pin, MOTO?*, selects whther the interdcesignals & of a
Motorola or Intel flavor.

When MOTO* islow, indicaing a Motorola-siyleinterface, CS* AS*, RAW*,
arnd DS* signalsare epected When MOTO* is high, indicating an Intelstyle
interface, CS*ALE, RD*, and WR*signds ae expeded.

When MOTO* is high, theaddressihes ae multiplexed with the data.This
pinis wually tiedhigh for Intel devices, and lav for Motorola devices. SWCMD
putsthe interfce into the Synchronolrocesor Interbice modeMotorola
68000 processos typically have SYNCMD tiedhigh if MCLK is comected to the
MPU clock saurce,while Intel 861 piocessors hee SYNCMD tied lowv (see

Table 2-24).
Table 2-24. Microp rocessor | nterface Operating Mod es
MOTO* SYNCMD CLKMD Description
0 0 0 Asynchronous Motorola, internal clock
0 1 1 Synchronous Motorola, external clock
1 0 0 Asynchronous Intel, internal clock
1 1 1 Synchronous Intel, external clock

2.10.3 Interrupt Requests

The INTR* output is anactive low, opendrain type otput which allows the
interruptrequest linefrom multiple deicesto connect t@ common
microprocessointerrupt request lire. All the Bt83 (/83758376 interruptsare
requeste on this pin. Hwever, each interrupt souraaanbe indvidudly enabled
or dsabled.

Interrupts are ssodated with threeypes ofmicroprocessor intéace

registers:

* Interrupt Enale registe—al in a given bit of IER[7:0] enableshe
comespandinginterrypt, a O (initialcondition) disalbes it.

* Interupt Status rgister[I SR; 7:0}—events are latchéinto theseregisters
whether the corrgponding interupt enablebit is se or not Theprocessor
must read théSR ragisters to kear dl latched bits.

» Interrupt Requestregiste [| RR; addr 003]—reading this register along
with the corrgponding ISR rgister the microprocgsor can deteninethe
cause of an interrupt. Agg interrupts aréndicated ly bits that ardnigh.
Inactive interrupts eeindicated ly bits tha are low. Reading from IRR
clears the @tire register;writing has no éfect.
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2.10.4 Device Reset

2.10.4.1 Power-On
Reset (POR)

2.10.4.2 Hardware
Reset

2.10.4.3 Software Reset

The Bt83 (/83758376 cmtains three reset metis intemal power-on reset
(POR), hardware reset wich uses tle RST* pin, aml software reset with uses
the RESEThit in register CRO [add007]]. All three metbds resut in device
outputsplaced inahigh-impedane state ad configuration rgisters stto defult
values asshown in Table 3-1, Address Map|n all reset methds, boh REFCLK
and MCLK (internd or external) must bereent during theese process for
proper opeation. MCLK (internal or &ternal) performs the actualgister
initialization. Therefore if the A_.KMD pin is conneted highto enablesxternd
MCLK, the exterral MCLK must be aplied during reset,and if the CLKMD pin
is low duting reset, the irerral clock (33 MHz) is used.

After hardware reset sdtware reset or internal power-on reset,the
microprocessomust intialize Bt8370/8375/83 7% contrd registes ard buffer
memory registersto thedesired state.

Aninterral PORprocess s initiatedduring power-up. WhenVDD has reached
approximately 3V, the intenal reset ppcessbegins am continues fo2043
REFCLK g/cles (aproximately 205 5) if REFCLK is appliedIf REFCLK is
not presentthe Bt8370'8375/837 remairs inthe reset staterd doesnaot
terminate until detecting048 REFCK cycleshave been detected. The RESET
bit in register CRO [add001] canbe monitored to determinewhen PORs
conplete. MCLK (internalor externd) must be presait during the POR
concurrent with REFCLK to allow register initialization.

The LOOP egister [add 014 is na reset duing power-on reset or intaral
resetsothe deice may ocasionally paer-onin aloopbak state. If this occurs,
several otherregisters (e.g.several IERregisters) may not properly redettheir
default values.To avoid this, aftepower-on or hardvare reset, write th Lo
register to 0 and then indte asoftware reseusing the RESET bitin the Primay
Cortrol register [CRO;addr 0QL]. After ths procedue, all deéult registers have
their detult values.XOE needs tte disabledduring the paver-on resetperiod
andre-enabledfter confguring the pat. The deice must not be ifFramer
Loopbadk State wherthe softvare reset is written.

Hardware Resefs initiatedby bringing the RST* pin active (low) fora mnimum
of 4 ps. If CLKMD is high (usingexternal MCLK), external MCLK must be
presenwhile RST* is low to alow register nitialization. After RST* is
deactivated, treinternalreset pr@ess cotinues fo 5 ps, andegister access nsti
be avoided. The REET bit in register CRO §ddr 001] can be mororedto
determine whethe rest proessis complete.

Sdtware Reset is iiated by writing the RESET bt [register CRO; addr 0Q1] to

0, ddaying atleast6 ps,then wrting RESETto 1. Onceiriiti ated, therese
process cotinuesfor 15 ps maximumn and register access mube avoided. The
RESETDbit can k& monitored to @termire whenthe reset pocess has completed.
Aswith the other reset methls, bdh REFCLK andMCLK (internal a exterral)
must be present dimg the reset pcess.
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2.11 Loopbacks

Bt8370/8375/83% provides acomplete set bloopbacks for diagrostics,
mainterance, and trobleshoating.

2.11.1 Remote Line Loopback

Theremoteline loopback loops he RCVR inputsto the XM TR outputs. The
loopback preidesBPV transparenyg and theability to override thdooped data
with AIS. The RC\R dat path is not affected ky the acivation of this loopback.
Remote Ine lopbackis actvated by seting the Remote Line Logback
(LLOOP) bit in tre Logpback Corfiguration register[LOOP;addr 014]. Itis
possibleto operatdhe ramote line loopbackimultaneouly with thelocal franer
loopback. If reeive jitter attenuator islao enabled, AT is placed inthe line
loopback @th. TJAT, if enalbed, is nd presen in the line lcoplback path.

2.11.2 Remote Payload Loopback

The remoate payoad loopbackloops al DSO chanmls from the RC/R input to the
XMTR output. Loopbackpayload retins time slot integrity, suchthat numbered
time slots from eeh receive frame ae transferred to sae numberé time slots in
the transmitframe Transmit werhead bits—F-bits in T1mode or TSO in E1
mode—are suppliedy the transmit frame formatter by the TSB, deoending on
TFRM [add 072] settngs. Existing trarsmitframe algnmert andclock timing
are not alteredyo[PLOOP; adr 014]actiation or deativation, alloving system
operation with independerngceive and transmit timingControlled frame slips
are performedh thepayload loopbak pathif recave andtransmit clocks i
asynchronousalthough thesslipsare not reported tthe procesor asslip buffer
errors. Multiframe ntegrity is not mairtainedduring PLOOP;therefoe, DSO ard
signaling chanel loopbacks [TPCn addr 100-11F] mustbe usel to implemen
payload loophackif transpaert or forced signalig is desied. PLOOP does nb
overrideby transmit peichannel remote loopbak selection (TLOOP bitin
TPCn).

2.11.3 Remote Per-Channel Loopbacks

The remoteper-chamel loohack loopsthe RCVR inptiDSOchamelto the
XMTR outputDSO0 channke The remoteperchannel loopback is aettel by
seting TLOOP in he Transmit PerChannelContol registe [TPC0 to TPC31;
addr 10 to 11F].
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2.11.4 Local Analog Loopback

RLIU provides a local analog loopback to internaftyute bipolar data from
XTIP/IXRING to RTIP/RRING. In the local analg loopbackmode, exterrally
aplied data orRTIP/RRING inputs is ignored,and XTIP/XRING ouput data is
unafected. Thelocal analog loopbécis confguredusing theALOOP bit in the
Loophack Corfiguration rajister [LOOP; adr 014]. If RCKO is selected as ¢h
TCKI clock soure [CMUX; addr01A], an alternatéransmit clo& sour@ must
beprovided wherthisloopback isactivated. Possible coigfurations intude
selectirg the TCKI pin or CLADO asthe tansmit clock sotce, o programming
the AT in the tansmitdirection and sethg JFREE tcenalbe the freetunning
10MHz refeence [AAT_CR rayister, addr002. Afteractivating or deactivating
this loopbak, the RLIU must be rset usng RST_LIU in theLIU Configuraion
register [LIU_CR; addr 020]. Th&ansmitter outputs musbnnecto acable
termination or atransmi termination regstor for locd andogloopback to pass
bipolar signals. If no chle and no reistor termination are supplied, then ALOOP
cannotpass bpolar signalsto RTIP/RRING.

2.11.5 Local Framer Loopback

Thelocal framer loopback loops thensmit lineencoder outputs tine receie
line encoder inputsThe TLIU outputis not dfectedby theactivation of this
loopback. The locdrame loopback isactivated ty setting the Locd Framer
Loopbadk (FLOOP) bt in the Logpbadk Configuraion register[LOOP;
addr014]. If RCKO is selected athe TCKIclock sourcdCMUX; addr 01A],
then an alternat#ansmit clocksource must bprovided when this loopback is
activated. Possible coigiurations intudeselecting the TCKI pin or CADO as
the transmit clock source, oprogramming theéAT in thetransnit directionand
settingJFREE to enablethe free runnind.0 MHz reference NIT_CR reister;
addr 0@]. It is possibldo operate the lgal framer l@pbacksimultarecusly with
the remotdine loopback. If transmit jitteattenuator islao enabledJJAT is
placed inthe framer loopback path. RD, if enadled, is not presd in the franer
loopback péh.

2.11.6 Local Per -Channel Loopback

Thelocal perchannelloopback loops he TSBPCM and signalng inputsto the
RSB PCM ad signaling outputs ona perchannelbasis. The local perchannel
PCM loopback $ adivated by seting RLOOPIn theSysem Bus PerChannel
Cortrol registers [SBCO t&BC31; adr OEO to OFF]. The local perchannel
signaling loopback is advated by settng SIG_LP in SystemBus PerChamel
Control reyisters.
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2.12 Joint T est Access Group

The Bt83 (/83758376 incorporates pinted ciicuit boardtestabilitycircuits in
conpliance with IEEE Std. P1149.1993 IEEE Standadl Test Access @t and
Boundary—Scan Architecture, commanly known as JAG (Jaint Test Action
Group).

The JRAG includesa Test Access Port @P) and seeral data rgisters. The
TAP provides astandardnterfacethrough whichmstructionsandtestdataare
communicated (seéigure 2-49). A Boundary ScanDesciption Langiage
(BSDL) file for the Bt8370/8375/837 is availade fram the factory upon request.

The test accegmort consists of the, TCK, TMS, andTDO pins. An
internal paver onresetcircuit reses theJTAG port

Figure 2-49. JTAG Diagram

TCK——»
TMS ——P»
JTAG Port
TDI ——»

TDO <—

2.12.1 Instructions

In additionto therequired BYRASS, SAMPLE/PREL®@D, andEXTEST
instructians,IDCODE irstruction issyppated There are also te private
instructons. Table 2-25 liststhe JAG instructions, and their codes.

Table 2-25. JTAG Instructions

Instruction Code
BYPASS 111111
SAMPLE/PRELOAD 000 001
EXTEST 000 000
IDCODE 000 010
Private XXX XXX
Private XXX XXX
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2.12.2 Device ldentification Register

The JRAG ID registerconsists of a 4- version, al6-bit partnumber andan
11-bit manufacturer number (seBbles2-26 through 2-28).

Table 2-26. Bt8370/8375/8376 Device Identificati on JTAG Register

Version ) Part Num ber Manufacturer ID
1 O O Of 1/ O Of Of Of Of 1f 1) O] 1| 2{ 1f Of Of O Of O Of Of 1f 1/ O] 1y O] 1| 1| 0of 1
0x8 0x8370 0x0D6 TDO
4 bits 16 bits 11 bits
NOTE(S):
@ Consult factory for current version number.
Table 2-27. Bt8375 Device Identifi cation JTAG Register
Version ¥ Part Num ber Manufacturer ID
O 1) Of Of 1f Of Of O Of O 2/ 1f Of 1| 1| 1| O] 2f Of 1y O O O] 2f 1 Of 1) O] 1| 1| O] 1
0x8 0x8375 0x0D6 TDO
4 bits 16 bits 11 bits
NOTE(S):
@ Consult factory for current version number.
Table 2-28. Bt8376 Device Identifi cation JTAG Register
Version Part Num ber Manufacturer ID
O 1) Of Of 1f Of Of O Of O 1/ 1f Of 1| 1| 1f O] 12f 1 O O O O] 1f 1 Of 1) O] 1| 1| 0] 1
0x8 0x8376 0x0D6 TDO
4 bits 16 bits 11 bits
NOTE(S):
@ Consult factory for current version number.
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3.0 Registers

Registers Bown with a default setting aresetto theindicated véue following power-up, softwar®@ESET
(CRO; addi001), or hardware reset (RST* pin). Refeffable 3-1.

3.1 Address Map

Table 3-1. Address Map (1 of 8)

= Address - Default Registe r Setting

S (Hex) Acronym R/W Description

@ Bt8370 Bt8375 Bt8376
000 DID R Device Identification 08 58 68

T 001 CRO RW Primary Control register 00 00 00

o)

o

[©) 002 JAT_CR R/W Jitter Attenuator Configuration 00 00 00
003 IRR R Interrupt Request register — — —
004 ISR7 R Alarm 1 Interrupt Status — — —
005 ISR6 R Alarm 2 Interrupt Status — — —

" 006 ISR5 R Error Interrupt Status — — —

=}

8 007 ISR4 R Counter Overflow Interrupt — — —

@ Status

s

k5 008 ISR3 R Timer Interrupt Status — — —

IS
009 ISR2 R Data Link 1 Interrupt Status — — —
00A ISR1 R Data Link 2 Interrupt Status — — —
00B ISRO R Pattern Interrupt Status — — —
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Table 3-1. Address Map (2 of 8)

= Address - Default Registe r Setting
o (Hex) Acronym R/W Description
@ Bt8370 Bt8375 Bt8376
0oC IER7 R/W Alarm 1 Interrupt Enable 00 00 00
register
00D IER6 R/W Alarm 2 Interrupt Enable 00 00 00
register
00E IERS RIW Error Interrupt Enable register 00 00 00
2 00F IER4 R/W Count Overflow Interrupt 00 00 00
< Enable register
L
‘é 010 IER3 RW | Timer Interrupt Enable 00 00 00
5 register
c
- 011 IER2 R/W Data Link 1 Interrupt Enable 00 00 00
register
012 IER1 R/W Data Link 2 Interrupt Enable 00 00 00
register
013 IERO RIW Pattern Interrupt Enable 00 00 00
register
014 LOOP R/W Loopback Configuration — — —
register
015 DL3 TS R/W External Data Link Channel — — —
016 DL3_BIT RW External Data Link Bit — — —
> 017 FSTAT R Offline Framer Status — — —
©
Egi 018 PIO R/W Programmable Input/Output 00 00 00
019 POE R/W Programmable Output Enable 3F 3F 3F
01A CMUX R/W Clock Input Mux 00 00 00
01B TMUX R/W Test Mux Configuration 00 00 00
01C TEST R/W Test Configuration 00 00 00
3-2 Conexant N8370DSE
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Table 3-1. Address Map (3 of 8)

3.1 Address Map

= Address - Default Registe r Setting
o (Hex) Acronym R/W Description
@ Bt8370 Bt8375 Bt8376
020 LIU_CR RW LIU Configuration 00 00 00
021 RSTAT R Receive LIU Status — — —
022 RLIU_CR RW Receive LIU Configuration 31 31 31
023 LPF RIW RPLL Low Pass Filter 33 33 33
024 VGA_MAX RW Variable Gain Amplifier 3F 2F 2F
Maximum
= 025 EQ DAT R/W Equalizer Coefficient Data — — —
O register
o
) 026 EQ PTR RW Equalizer Coefficient Table — — —
E', Pointer
=
§ 027 DSLICE RW Data Slicer Threshold BA BA BA
o
028 EQ OUT R/W Equalizer Output Levels DA DA DA
029 VGA R Variable Gain Amplifier Status — — —
02A PRE EQ RW Pre-Equalizer 26 26 26
030-037 COERF R LMS Adjusted Equalizer — — —
Coefficient Status
038-03C GAIN RW Equalizer Gain Thresholds 16, 1F 21, 16,1F, 21, 16,1F 21,
24,26 24,26 24,26
040 RCRO RW Receiver Configuration — — —
041 RPATT RW Receive Test Pattern — — —
Configuration
042 RLB R/W Receive Loopback Code — — —
Detector Configuration
o 043 LBA RW Loopback Activate Code — — —
>
O Pattern
x
§ 044 LBD R/W Loopback Deactivate Code — — —
3 Pattern
2
= 045 RALM RW Receive Alarm Signal — — —
=) Configuration
a
046 LATCH R/W Alarm/Error/Counter Latch — — —
Configuration
047 ALM1 R Alarm 1 Status — — —
048 ALM2 R Alarm 2 Status — — —
049 ALM3 R Alarm 3 Status — — —
N8370DSE Conexant 3-3
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Table 3-1. Address Map (4 of 8)

Fully IntegratedT1/E1Framer and Linelnterface

= Address - Default Registe r Setting
o (Hex) Acronym R/W Description
@ Bt8370 Bt8375 Bt8376
050 FERR R Framing Bit Error Counter LSB — — —
051 FERR R Framing Bit Error Counter — — —
MSB
052 CERR R CRC Error Counter LSB — — —
053 CERR R CRC Error Counter MSB — — —
ﬁ 054 Lcv R Line Code Violation Counter — — —
3 LSB
o
S 055 Lcv R Line Code Violation Counter — — —
@«
< MSB
,_% 056 FEBE R Far End Block Error Counter — — —
LSB
057 FEBE R Far End Block Error Counter — — —
MSB
058 BERR R PRBS Bit Error Counter LSB — — —
059 BERR R PRBS Bit Error Counter MSB — — —
05B RSA4 R Receive Sa4 Byte Buffer — — —
Q
5‘ 05C RSA5 R Receive Sa5 Byte Buffer — — —
353
ﬁ 05D RSA6 R Receive Sa6 Byte Buffer — — —
=
§ 05E RSA7 R Receive Sa7 Byte Buffer — — —
o4
05F RSA8 R Receive Sa8 Byte Buffer — — —
060-067 SHAPE RW Transmit Pulse Shape 15, 14, 15, 14, 15, 14,
S Configuration 14, 14, 6, 14, 14, 6, 14, 14, 6,
= 4,21 4,2,1 4,21
068 TLIU_CR R/W Transmit LIU Configuration 01 01 01
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Table 3-1. Address Map (5 of 8)

= Address - Default Registe r Setting
o (Hex) Acronym R/W Description
@ Bt8370 Bt8375 Bt8376
070 TCRO R/W Transmit Framer Configuration — — —
071 TCR1 R/W Transmitter Configuration — — —
072 TFRM R/W Transmit Frame Format — — —
F._? 073 TERROR RIW Transmit Error Insert — — —
= 074 TMAN RW | Transmit Manual — — —
5 Sa-Byte/FEBE Configuration
§ 075 TALM RIW Transmit Alarm Signal — — —
3 Configuration
'_
< 076 TPATT RW Transmit Test Pattern — — —
g Configuration
077 TLB R/W Transmit Inband Loopback — — —
Code Configuration
078 LBP RW Transmit In-Band Loopback — — —
Code Pattern
07B TSA4 R/W Transmit Sa4 Byte Buffer — — —
[}
,% 07C TSA5 R/W Transmit Sa5 Byte Buffer — — —
@
@ 07D TSA6 RW | Transmit Sa6 Byte Buffer — — —
S
% 07E TSA7 R/W Transmit Sa7 Byte Buffer — — —
=
07F TSA8 RW Transmit Sa8 Byte Buffer — — —
090 CLAD CR R/W Clock Rate Adapter 07 07 07
Configuration
2 091 CSEL R/W CLAD Frequency Select 01 01 01
—
O 092 CPHASE RW CLAD Phase Detector Scale 00 00 00
Factor
093 CTEST RW CLAD Test 00 00 00
0A0 BOP RW Bit Oriented Protocol 00 00 00
Transceiver
3 0A1 TBOP R/W Transmit BOP Code Word 00 00 00
[aa]
0A2 RBOP R Receive BOP Code Word — — —
0A3 BOP_STAT R BOP Status — — —
N8370DSE Conexant 35
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Table 3-1. Address Map (6 of 8)

Fully IntegratedT1/E1Framer and Linelnterface

E Address Aoy - bescrinion Default Registe r Setting
@ (ni) Bt8370 Bt8375 Bt8376
0A4 DL1 TS R/W DL1 Time Slot Enable 00 00 00
0AS5 DL1 BIT R/W DL1 Bit Enable 00 00 00
0A6 DL1 CTL R/W DL1 Control 00 00 00
0A7 RDL1 FFC RIW RDL #1 HFO Fill Control 00 00 00
3 0A8 RDL1 R Receive Data Link HFO #1 — — —
% 0A9 RDL1_STAT R RDL #1 Status — — —
§ 0AA PRM RIW Performance Report Message 00 00 00
0AB TDL1 FC R/W TDL #1 FIFO Empty Control 00 00 00
0AC TDL1 EOM w TDL #1 End Of Message — — —
Control
0AD TDL1 RW Transmit Data Link FIFO#1 — — —
0AE TDL1 _STAT R TDL #1 Status — — —
O0AF DL2_TS R/W DL2 Time Slot Enable 00 00 N/A
0BO DL2_BIT RW DL2 Bit Enable 00 00 N/A
0B1 DL2_CTL R/W DL2 Control 00 00 N/A
0B2 RDL2_FFC R/W RDL #2 RFO Fill Control 00 00 N/A
N 0B3 RDL2 R | Receive Data Link AFO#2 — — —
é 0B4 RDL2_STAT R RDL #2 Status — — —
g 0B6 TDL2_FEC RW TDL #2 FIFO Empty Control 00 00 N/A
0B7 TDL2_EOM w TDL #2 End Of Message — — —
Control
0B8 TDL2 RW Transmit Data Link FIFO#2 — — —
0B9 TDL2_STAT R TDL #2 Status — — —
0BA DL _TEST1 R/W DLINK Test Configuration 00 00 00
0BB DL TEST2 RIW DLINK Test Status 00 00 00
- 0BC DL _TEST3 R/W DLINK Test Status 00 00 00
é 0BD DL TEST4 R/W DLINK Test Control #1 or 00 00 00
Configuration #2
OBE DL_TEST5 R/W DLINK Test Control #2 or 00 00 00
Configuration #2
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3.1 Address Map
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= Address - Default Registe r Setting
o (Hex) Acronym R/W Description
@ Bt8370 Bt8375 Bt8376
0DO0 SBI_CR RW System Bus Interface 00 00 00
Configuration
0D1 RSB_CR R/W Receive System Bus 00 00 00
Configuration
0D2 RSYNC_BIT R/W Receive System Bus Sync Bit — — —
Offset
0D3 RSYNC_TS R/W Receive System Bus Sync — — —
Time Slot Offset
0D4 TSB_CR RW Transmit System Bus 00 00 00
Configuration
@ 0D5 TSYNC_BIT RIW Transmit System Bus Sync Bit — — —
8 Offset
Re
@ 0D6 TSYNC_TS R/W Transmit System Bus Sync — — —
= Time Slot Offset
>
p 0D7 RSIG_CR RW | Receive Signaling — — —
L Configuration
>
@ 0D8 RSYNC_FRM RW Signaling Reinsertion Frame — — —
Offset
0D9 SSTAT R Slip Buffer Status — — —
ODA STACK R Receive Signaling Stack — — —
0DB RPHASE R RSLIP Phase Status — — —
0DC TPHASE R TSLIP Phase Status — — —
0DD PERR R RAM Parity Status — — —
OEQ-OFF SBCn: R/W System Bus Per-Channel — — —
n=0to 31 Control
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Table 3-1. Address Map (8 of 8)

= Address - Default Registe r Setting
o (Hex) Acronym R/W Description
@ Bt8370 Bt8375 Bt8376
100-11F TPCn: RW Transmit Per-Channel Control — — —
n=0to31
120-13F TSIGn: R/W Transmit Signaling Buffer — — —
n=0to 31
140-15F TSLIP_LOn: RW Transmit PCM Slip Buffer — — —
n=0to31
; 160-17F TSLIP_Hin: RW Transmit PCM Slip Buffer — — —
g n=0to 31
=
@ 180-19F RPCn: RW Receive Per-Channel Control — — —
2::» n=0to 31
1A0-1BF RSIGn: R/W Receive Signaling Buffer — — —
n=0to 31
1C0-1DF RSLIP_LOn: R/W Receive PCM Slip Buffer — — —
n=0to 31
1E0-1FF RSLIP_HIn: R/W Receive PCM Slip Buffer — — —
n=0to 31
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3.2 Global Control and Status Registers

Unused bits indicated by dash+{-) are resered andshould be witten to0. Writing to reseredbits has no

effect.

000—Device Identification (DID)

Read onlyvalue.

7 6 5 4 3 2 1 0
DID[7] DIDI6] DID[5] DID[4] DID[3] DID[2] DID[1] DID[O]
DID[7:4] Device D—A value d 0x0indicates Bt830.
A value of 0% indicates the Bt83.
A value of 06 indicates the Bt83.
DID[3:0] Device Rewsion—A valueof 0x8 indicateshe current r@ision. Prior revisions areobsolée.

001—Primar y Control Register (CRO0)

6 5 4 3 2 1 0

RESET

RFRAME[3] RFRAME[2] RFRAME[1] RFRAME[0] TUEIN

RESET

Device Reset-Active-high indicates a dice resets in progress. The device reset is inéth
by a power-oneaset,asoftware reset, or a ldwarereset (RST* pin is active IowRESET can
be moniored to detemine when the reseprocesss compkte.

To initiate a software resethe procesor musfirst write RESETto 0, hen deby atleast
6 us,then wite RESET tol. Onceinitiated, the reset pycesscontinues for 15us maximum,
andcauses th8t8370/8375/8376 to initializeertaincontrol registers to thedefault setings,
as showrin Table 3-1, Address Ma. The processomust not write tahese registers until
RESET retrns low, althoughother non-default registers an be processeo-initiaizedwhile
RESET is active.

To avoid nm-campliantline rate or puse shape traamissioms duing thereset praess, the
systemcan three-statthe transrit line driver by holding theXOE pin inactive (low).

After the resetprocessthe following istrue

1. Systembusoutputs RSIGORPCMO, and SIGFRQ@ arethree-stéed.

2. Interupt INTR* output is disalbed.

3. Programmalbe 1/0 pinsare caofigured as iputs: RFSYNC, RMSYNC,
TFSYNC, TMSYNC,TNEGI/TDLCLKO, and ONESEC.

4. CONEXANT praduction testmodesare disabled

N8370DSE

Conexant 3-9

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5786084/BT8370EPF.html

3.0 Registe rs Bt8370/8375/8376

3.2 Global Control and Status Registers Fully IntegratedT1/E1Framer and Linelnterface

RFRAME[3:0] Receive Frame mode—Establishes theoffline framer'ssearch criteridor recovery offrame
alignment (eframe) Also works in conjunction witthe RLORA—RLOFD bits [addr 040] to
establishthe online framer'sriteria forloss offramealignment. Refer to
Table A-1, Superframe Formathrough Table A-1, Superframe Formab find which frame
bits are moniteed, aml referto Table 2-3, Criteria for Loss/Rcoveryof Reeive Framer
Alignmentfor frame alignment loss/reovery criteriaduringthe selected mode. Mode
descriptimsare listed infable 3-2. The online framets SF, SLC, CAS, and MAS criteria for
loss/reeovery of multiframealignmentis also selected bBRFRAME[3:0].

Table 3-2. Receive Framer Modes

RFRAME3:0] TL/EIN Receive Framer Mode
000X 0 FAS Only
001X 0 FAS Only + BSLIP
010X 0 FAS + CRC
011X 0 FAS + CRC + BSLIP
100X 0 FAS + CAS
101X 0 FAS + CAS + BSLIP
110X 0 FAS + CRC + CAS
111X 0 FAS + CRC + CAS + BSLIP
0000 1 FT Only
0001 1 ESF + No CRC (FPS only)
0100 1 SF
0101 1 SF+ JYEL
0110 1 SF+T1DM
1000 1 SLC + FSLOF
1001 1 SLC
1100 1 ESF + Mimic CRC
1101 1 ESF + Force CRC
TLEIN Global T1/E1Select—Affects allBt837(0/8375/8376 functions by emading receive ard

transmt circuits to opeate at either the T1 or E1 lerate The proessor mastreinitiali ze dl
contol regster setings afte changing the TI/ELIN oontrol bit. TI/ELN selects the nomnd
line rate (showibelow), while theexact receivandtransmit line ratérequenciesare
independently derminedby theirrespective input clocér dda references headualreceive
andtransmit line frequency can vawithin defined toleraces.

0=2.08 MHz line rate (E1)

1=1.54 MHz line rate (T1)

3-10 Conexant N8370DSE
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002— Jitter Attenuator Configuration (JA T_CR)

The procesor writes JA_CR register at power-upgtavating theJAUTO andJCENTER bits tanitialize the
jitter attenuator elastic store. The preser ca maximize jitter tolerance by reaing JCENTER afte
recovering from aerror[CKERR; addr 006]Jon theJAT inputclock referace JAT elastic storautomatically
recentes upon detection of an elasstorelimit error [JERR; addr 006].

7 6 5 4 3 2 1 0
JEN JFREE JDIR JAUTO JCENTER JSIZE[2] JSIZE[1] JSIZE[0]
JEN Jitter Attenuator Enable—JCLK and CLADO are locked to the timing refecesdected. The

refererce frequencycan orate at Tlor E1 line rates, or at amgte syppated by the clock
rateadapter. See RSCALE[2:0] [addr 092] for selecting the timing referencefrequency.

CEN JEN JFREE JDIR CLADO/JCLK Reference
0 0 1 X REFCKI—Free unring 10 MHz clock
0 1 1 0 REFCKI—Free unning 10 MHz clock with transmitJAT
0 1 1 1 REFCKI—Free unring 10 MHz clock with receive JA
0 1 0 0 TXCLK—TCKI or ACKI per [AISCLK; addr068]
0 1 0 1 RXCLK—RPLL or RCKI per [RDIGI; addr 020]
1 0 0 X CLADI—System clock, bypass J/elasticstore
1 1 0 0 CLADI—System abck with transmitJAT
1 1 0 1 CLADI—Systen clock with receive JAT

note:  JCLK always oprates at Tbr E1 line rate selecte¢/ fT1/ELN; adir 001].

JFREE Free-Runing JCLK andCLADO—Disables botlCLADI and JAT phase detectors the
clock rate alapter which forces theNumerical Controlld Oscillator (NCO)to free-run based
onthe 10MHz REFCKI input ¢ock acaracy When JFRE is active JEN andIDIR select
jitter attenuator direction.

0 = normd (closed loop) CLAD/JAT operaton
1 = free run (open loop) NCO qeration

JDIR Select JA Direction—Applicable onlywhen theditter attenuator ignabled (see N
description). JA elastic store is placg in eithe thereceiveor transmit direction, andiCLK is
placedon RCKO orTCKO pin acceding to JDR selection

0= JAT in TX direction, JCLK autput on TCKO
1=JAT in RX direcion, JCLK outputon RCKO
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JAUTO Enable JCLKAcceleratior—When ative, thejitter attenuged output clock (JCLK) phase is
acelerated (added or subtteed) ifthe elastistoredepthis within 1 UnitInterval (UI) of its
limit. JCLK freqiency is increaseifl the depth is within 1 Ul of overflow, or decreased ithe
deph iswithin 1 Ul d under-run. JAUTO does not akect JAT operatiom during other defh
conditions. he amountof JCLK accéerationis proportion&to the proxinity of theelastic
store limit, quantized i0.125UI steps. Te JCLK phase is aelerded in5 nsincrements for
ead quantized stg, to atotd of 40 ns (maxiram 0.08 Uloutputjitter). JAUTO expandghe
JAT loop bandvidth during near-limit coditions andallows JCLK toremain
frequency-locked during an instantaneoeferenceclock switchoverClock aceleration £)
is reprted iNnCKERR interrupt [addro0g ard CPCERR [addr 021] statws. JAUTO camot
preventelastic stoe data erns [JERR; add006] if an invalid, ou-of-frequency range clock is
amlied onthe JAT referereinput. If JCLK is programmedto free-run (JFREE), the proesso
mustdisableJAUTO. The procssor @n optionally disable JAUD to prevent unnegssary
clock acceleration when JQ{ referencesCLADI, or during RLOS, RALOS, o LOC error
conditions.

0 = no aceleration
1 = enableJCLK accderation

JCENTER Force JAT to Center (noauto clea’—Writing a 1 and then @ to JCENTER resés theelastic

store write pointer and forcéise elasticstore read pointer to 1-half tipgpogrammed JSIZE.
The praesso writes JCENTERat power-up. Depenling uponwhich JAT reference is
selectedthe processor camptiondly assert JCENTER(fter recovery froma lossof signd
(RLOSor RALOS)or in respnseto atransmitloss d clock (TLOC), or after recovering from
a persistent clockrror(CKERR).

0 = nomal opeation

1 =recenter JA elastic store

JSIZE[2:0] JAT Elastic Store Size-Selects th maximum depth of JAelastic storeThe 2-bit depth is
sufficient to meet jitter enuationrequirementsn all casesvhere AT cutoff frequency is
programned at6 Hz andthe selected cldcreference is frequency-lked. However in cass
where an extenal refeenceis selectedr anarrowloop bandwidthis programmedihe dastic
stare depth catolerate ugo £64 Unit Intervals (128 Hts) of accmulated plase ofset.

JSIZE Elastic Store Size
000 8Bits
001 16 Bits
010 32 Bits
011 64 Bits
1xx 128Bits
3-12 Conexant N8370DSE
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3.3 Interrupt Control Register

Unused bits indicated by dash+) are reservedndshoud be writtento 0. Wtiting toresened bis has no

effect.

003— Interrupt Request Register (IRR)

An IRR bit is lathed ative (high) andthe INTR* outputpin is latchedactive (low)whenever an enabled
interrupt soucereports an irterrypt evert in the corespomling Interrupt Status registedl SR SRO; addr
004-00B]. IRR ad INTR* are latché until the correponding ISR register is read by thecessorReading
ISR clears the respective IRR bit, ip@edent of kearing ISR bits; thereforpesistently active ISR bits do not
assert INTR*. All IRR bits are logically OR'é¢d activate INTR*so the processor mustad IRR = 00 bdore
exiting its interupt service ratine in oder toconfirm that the INTR* output has beende-asseted.

7 6 5 4 3 2 1 0
ALARM1 ALARM2 ERROR COUNT TIMER DL1 DL2 PATT
ALARM1 Alarm 1Interrupt RequestIindicates 1 or moreeceiver erors. The procesor reads ISR7
[addr 004] to loete the specificsource.
0= no event
1 = active interrupt request
ALARM?2 Alarm 2Interrupt RequestIindcates 1-secahtimerexpiration, ordetection ofl or moe
transmitter errorsr inbandoopback codeword. TherocessrreaddSR6 [addr 005] tdoceate
the speific source.
0= no event
1 = active interrupt request
ERROR Error Interupt—Indicates 1 omore erorsdetected byhe receive frmer, JAT, CLAD,
RSLIP, or TSLIP circuits. The prossor reads ISR5 [addr 006]ltxate thespesific source.
0= no event
1 = active interrupt request
COUNT Counter Oveftow Interrupt—Indicates 1 or more error counts [a@d$0-05A] have isstedan
overflow interupt. Theproaessorreals ISR4 [addr 007] to locate thepecific source
0= no event
1 = active interrupt request
TIMER TimerInterruptRequest-Indicates theransmit, receive,or systenbustimebase has ashed
aframecountterminus, or the reive signaling stek [STACK; addr ODA] has been update
with new sigmling during the prior mutiframe. Tle processoreads ISR34ddr 008] to locate
the speific source.
0= no event
1 = active interrupt request
DL1 DatalLink Controller 1 or BOP Trarsmit—Indicates atransmit or reeive interruptissued by
DL1 or BOP trarscewver hasbegun trarsmitiing apriority codeword from TBOP [adir 0A1].
The procssor reads ISR2 [addr 009]ltxate thespeific source.
0=no event
1 = active interrupt request
N8370DSE Conexant 3-13
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DL2 DataLink Controller 2 or BOP Reaive—Indicates gransmit orreceiveinterrupt issued by
DL2 or BOP trarscever hasreceivedavalid priority codeword ard updaed RBOP
[addrOA2]. The proessor reds ISR1 [adr 00A] tolocate thespecificsource
0= no event
1 = active interrupt request

PATT PRBS Pattern orransmit FrameErro—Indicates detectionf PRBS test pattersync,or
detection of 1or more trasmit framealignmentpéetern arors. The process reads ISRO
[addr00B] to locae thespecific soure.
0=no event
1 = active interrupt request
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3.4 Interrupt Status Registers

Unused bits indicated by dash+) are reservedndshoud be writtento 0. Wtiting toresened bis has no

effect.

An Interrypt Stats register (ISR) bit idatched active (highwheneer its corespadinginterrupt saurce
reports a interruptevent. e processoreadsISR toclear all latched ISR bits. Ithe @rresponding interrupt
enable is active (high)aeh interupt event forcethe associateIRR bit active (high) and thd&TR* output pin
active (low). Interapt souces fall intotwo categories:

» Rising-alge source reports an imgpteventwhenstatus changagsom inective to adive state. Unless

specifically noted othevise, dl ISR bits ae rising-edge sourcs.

« Dud-edgesource reports an interrupt evevtien stéus change from inative to adive (rising edge),
or from active toinactive (falling edge The proces® mustread the assciatedreal-time statusto
determine which edye ocurred

Interrupt events eereported nred timeonthe INTR* output pin if the interrupt enableis ective (high).
Otherwisethe interrupt statuss latchel and reportd according to the selecteddhing modgL ATCH;
add 046] without asserting thENTR* output pin. Table 3-3 summaizes theinterruptstatus registers.

Table 3-3. Interrupt Status Regi ster Summary

004 005 006 007 008 009 00A 00B
Bit ISR7 ISR6 ISR5 ISR4 ISR3 ISR2 ISR1 ISRO
ALARM1 ALARM2 ERROR COUNT TIMER DL1 DL2 PATT
0 SIGFRZ ONESEC FERR FERR[12] RFRAME TMSG TMSG@ TFERR
1 RLOF TLOF MERR CRCJ[10] RMF TNEAR TNEAR@ TMERR
2 RLOS — SERR LCV[16] RMSYNC TEMPTY TEMPTY® TSERR
3 RALOS TLOC CERR FEBE[10] RSIG TDLERR TDLERR@ TCERR
4 RAIS TSHORT JERR BERR[12] TFRAME RMSG RMSG® PSYNC
5 RPDV TPDV CKERR SEF[2] TMF RNEAR RNEAR® BSLIP
6 RYEL LOOPUP RSLIP COFA[2] TMSYNC RFULL RFULL® —
7 RMYEL LOOPDN TSLIP RLOH 4] TSIG TBOP RBOP —
NOTE(S):
() These bits are not active in the Bt8376 Device.
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Fully IntegratedT1/E1Framer and Linelnterface

004— Alarm 1 Interrupt Status (ISR7)

All events reportedh ISR7 aréfrom dual-elge soures, except ReceivePulseDensity Molation [RPDV].Any
transition ¢ realtime status in Alarm 1 Statuegister[ALM 1; addr 047] forces the coespndng ISR7 status
bit active (high) Active-high gatusis latchedand heldaccording to the LACH_ALM bit [addr 046]. Eah
eventtriggersan interrupt ifthe correspondingER7 bit is enabled [addr 00C].

6 5 4 3 2 1 0

RMYEL

RYEL RPDV RAIS RALOS RLOS RLOF SIGFRz

RMYEL

RYEL

RPDV

RAIS

RALOS

RLOS

RLOF

SIGFRZ

Loss/Recover of Multif rameYellow Alarm—Reportsany dange in rektime status of
MultiframeYellow (E1) a ESF ¥low (T1) alam detecbr.

0= no event

1 =multiframe Yellow Alarm transition

Loss/Recover of Yellow Alarm—Reportsany diange inred-time statuf RemoteAlarm
Indication (RA), alsoreferred to as ¥low Alarm.

0=no event

1= Yelow Alarmtrarsition

ReceivePulse Density Wlation—Reports eeh occurrene of a rece pulsedensity
violation, accaodingto ANS T1.403 sliding windaw criteria. RPIV is latched active upon
detection of anywindow of 8 (N+1) bits which des na cortain at least N pises. Fo
example, RPDV reports daocarrence of 16 consecutives.

0=no eror

1 = receive pulséensity iolation

Loss/Recover of Alarm Indication Sigra—Repats anychange irreal-time statusfahe AS
detector

0=no event

1= AIS transiion

Loss/Recovery of ReiveAnalog Signal-Reports any change analog receive leve
detectots real-tine statuspr receive equalizés aqquisition statis (ACQUIRE; addr 021).
0 =no event
1 =recéve leveltransition

Loss/Recover of Receie Signa—Reportsany dange inred-time statuf digital receive
signal ddedor.

0= no event

1 = recaeve signal transition

Loss/Recovery of Frame Alignme—Reports any chang real-timeor integratel statusof
receiveonline frame w@tusmonitor.

0=no event

1 =receave frame tatustransition

Loss/Recover of Signalirg Freeze—Reports ay changen real-time status of SIGFRZ
receive status, which is alsavdlable on the SIGFRAutput pin.

0=no event

1 =SIGFRZ tramsition

3-16

Conexant N8370DSE

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5786084/BT8370EPF.html

Bt8370/8375/8376

3.0 Registers

Fully Integrated T1/E1 Framr and Line Iterface

3.4 Interru pt Statu s Regist ers

005—Alarm 2 Interrupt Status (ISR6)

All events reporteéh ISR6 ardfrom dual-@&ge soures, except thel-secondimer[ONESEC]and Transmit
Puse Density Violation [TPDV]. Any trarsition of realtime status irthe Alarm2 Stats register [ALMZ2;

add 048] forcesthe carespndng ISR6 status bit act@high). Active-high status is latched andld
acording to the LACH_ALM bit [addr 046]. Each event triggean interrupif the corresponding IER6 bit is
enabled [add@0D].

7

6 5 4 8 2 1 0

LOOPDN

LOOPUP TPDV TSHORT TLOC — TLOF ONESEC

LOOPDN

LOOPUP

TPDV

TSHORT

TLOC

TLOF

ONESEC

Loss/Recover of Inband Loophback Deactivete Cale—Repats ary charge inreal-time status
of inband loopback dedivate mde detector

0=no event

1 =LOOPDN code transition

Loss/Recovery of Inband Loopback Activate Code—Reportsany changén real-time gatus of
inband loopbek activatecodedeedor.

0= no event

1=LOOPUP code transition

Transmit PDV Monitor/Enforcer—Applicableonly if TZCS [addr 071Enables PDV
enforcemet. Whenenabled, TPDV is lzhed ative if 1 or more PDV-enfored 1swere
output to meet ANSIT1.403 minimum pulse censity requrements.

0= no eror

1 =PDV-erforced 1

Loss/Recover of Transmit ShdrCircuit—Repots any changin realtime status ofransmit
line drivers shat circuit detectar

0= no alarm

1 = shot circuit trarsition

Loss/Recover of Transmit Clock—Reportsany changén red-time status of TCKl lock
monitor.

0=no alarm

1 = clock manitor transition

Loss/Recovery of lansmit Framé\lignment—Reportsany chagein real-time status of
transmitframer's basic alignment.

0=no alarm

1 =transmit frametransition

1-secand Timer Evert—ONESEC is ddwedfrom theinternall-second timeor the risirg
edgeof ONESEC input signal, aordingto theselected I/O mode [P1O; add©18].

0= no timer event

1= ONESEC timer expiredraising edge of ONESECinput

N8370DSE
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006— Error Interrupt Status (ISR5)

All eventsn ISR5 ardrom rising edge sources. Eagevent islatchal active-highand héd acordingto the
LATCH_ERRDbit [addr 046 ard triggers an iterrupt if the corespndng IER5bit is enabledaddr0OE].

6 5 4 3 2 1 0

TSLIP

RSLIP CKERR JERR CERR SERR MERR FERR

TSLIP

RSLIP

CKERR

JERR

CERR

SERR

MERR

FERR

Tramsmit Slip Error—Two typesof TSLIP bufer errors are reported, TFSLIP or TUSLIFhe
error type is reporteslepaately in slip status [SSAT; 0D9].

0=no eror

1=TSLIP eror

ReceiveSlip Error—Two typesof RSLIP bufer errors a& reportedRFSLIP orRUSLIP. The
error type is reporteslepaately in slip status [SSAT; 0D9].

0= no eror

1=RSLIP error

CLAD PhaseDetedor or JCLK Acceleration Eor—Reports JCK accéeration/deelerdion
(enabbed byJAUTO bit; addr002).

CKERR JAUTO
X 0
0 1
1 1

JCLK Acceleration
CKERRdisabkd
No error

JCLK aceleration active

Jitter AttenuatorElastic Store Limit ErreIndicates thetransmit (TJAT) or recave (RJAT)
jitter atenuator elasic stare has under-run or overflowedits programmeddepth [JSIZE;
add 00Z. Error type is reported separately idMPTY [addr 021]. JAT elastic steeis
automaticlly re-centeredeach timeJERR occurs,ausing a uncontrolled datalip on the
elastic storeutput.

0= no eror

1= uncaotrolled JAT data slip

CRCG&/CRC4 Block Error—Applicable to ESF ahMFAS modes orly; read 0 in othermodes.
CERR irdicatesl or more bit erros foundin the received CR®-or CRC-4 checksm block
pattern

0=no eror

1=CRC erra

CAS Pattern ErreApplicabe only in EImode;read0in T1 mode. SERRindicates 1 or
more bit errors found in received TS16 Mdtif rameAlignment Sigal (MAS).

0=no eror

1=CAS erra

MFAS Pattern Error—Applicable aily in E1 mode; read th T1 mocke. Indicates 1 bmore bit
errors foundn receivel MFAS dignment pattern.

0=no eror

1= MFAS error

Frame Erro—Ft/Fs/TADM/FPS/AS Pattern Erroindicates 1 omore Ft/Fs/FPS frame bit
erras orFAS patterrerrors found. Refer toTable A-1 through A-7 for a descriptiorof which
frame bits aremonitored acordingto theselected receive framer mode.

0= no eror

1 =frame eror
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007— Counter Overflow Interrupt Status (ISR4)

All count overflow events ilSR4 ae caused by rising edg®urcesEach event is tahed active-high whethe
respective error counteaddr 056-05A] reachests maximum ount value, but only while theespetive IER4
[addr OOF] interrupt erable kit is actve. If the carespndng interrupt is masked, o overflow statws is reported.
Active overflowstaus bits are held until the processor read clears IEReh event triggs aninterruptif the
comrespomling IER4 bit isenalted.

7

6

5

4

1

0

FRED[4] CORA[2] SEF[2] BERR[12] FEBE[10] LCV[16] CRC[10] FERR[12]
FRED[4] Out of Frame Error Count Ovddw

COFA[2] Change ofAlignmert Count Overfow

SEF[2] Severely Errored Frant@ountOverflow

BERR[12] Test Patten Bit Error Count Ovdlow

FEBE[10] FEBE Error Count Ovelbw

LCV[16] LCV (BPV+EXZ) Error Count Ovédlow

CRCJ[10] CRC6/CRC4 Erra Caunt Overflow

FERR[12] Ft/Fs/FPS/RS Error Count Overflow

008—Timer Interrupt Status (ISR3)

All events inISR3are caisal by rising edge sources. Eaevant is latched active-highra held until the

processor read clears ISR&adh event triggersanterruptif corregponding IER3 bit is enabled [addr 010].

6

5

4

3

2

1

0

TSIG

TMSYNC

TMF

TFRAME

RSIG

RMSYNC

RMF

RFRAME

TSIG

TMSYNC

TMF

TFRAME

Trarsmit Signaling Multiframe—Activated every 1.5 ms (SFSLC), 3ms (ESF), 02 ms
(CAS), coincidat with the first bitof atransmit signalingnultiframe

0 = no timer event

1 =trarsmit signaling multiframe

TX System Bus MF Syre-Activated every 15 ms (SF/SLC)3 ms (ESF), or 2 ms (CAS),
coincident with the firsthit of trarsmit system b mutiframe irput on TPCMI.

0 = no timer event

1= TSB multiframe

Transmit Multiframe—TMF is activated ever§.5ms (SF/SLC), 3 ms (ESFt),or 2 ms
(MFAS), caincidentwith thefirst bit of a trarsmit muitiframe.

0 = no timer event

1 = trarsmit mutiframe

Transmit Frame—Activated ewery 1B bits (TJ or 56 bits (E), caincident with firstbit of a
transmit frame. The pressor can read TRISE [addrODC] to determinavhich TSLIP
buffer halfcan be acessed.

0 = no timer event

1 =trarsmit frame

N8370DSE
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RSIG

RMSYNC

RMF

RFRAME

Fully IntegratedT1/E1Framer and Linelnterface

ReceiveSignaling Stack-Indicaesl1 or more signaling bitlanges were detecteldringthe
prior receve muliframe,andnew ABCD (robbel bit or CAS) sgnaling is available on the
ReceiveSignaling Stack registgaddr ODA]. RSIG is cleared by pressor red of ISR3,
independent o8 TACK contents. Sealsothe SH _RSIG bit(addrOD7).

0 = no stackupdate

1=new ABCD signalig

ReceiveSystemBus MF Syne—Activated everyl.5 ms(SF/SLC),3 ms (ESF)or2 ms
(CAS), coincidat with the first bitof receve systen busmultiframeoutput on RPCMO.
0 = no timer event
1 =RSB mutiframe

ReceiveMultiframe Boundary—Activatedevery 3 msfor T1 (Ft,SF SLC,ESF) or2 ms
(MFAS), coinddent with thefirst bit of a recéved multiframe. If MFAS isnotincludedin the
receiveframer criteria, RMF is dtvated at 2 ms interva

0 = no timer event

1 =recaéve multiframe

ReceiveFrame Boundg—Activated eery 1B bits (T or 25 bits (EJ, coincidentwith the
first bit of arecaved frane. The processotanread RPHASE[addrODB] to deermine which
RSLIP buferhalf can be accssed.

0 = no timer event

1 =recave frame

009—Data Link 1 Interrupt Status (ISR2)

All eventsin ISR2 arerom rising edge sources. Eaghent idatcheal active-highand héd until the proessor
read clears ISR2.d€h event triggersmdnterruptif the correspondindER?2 bit is enabled [addr 011].

7 6 5 4 3 2 1 0
TBOP RFULLL RNEARL RMSGL TDLERR1 TEMPTY1 TNEARL TMSG1

TBOP BOP Codewordransmited—Set when a valid Bit Gented Cadewad has been arsmitted
and anew TBOP vdue can be writen [TBOP; addr 0A1].

RFULL1 ReceiveFIFO Full-In HDLC modes,RFULL is setwhenthe data lhk receiver atemgs to
write receivel data ta full FIFO cusing the receiveatalink FIFO to overun. In
unformattel modes (Pa® andPack8),RFULL is s¢ whenthe recése FIFO isfilled to the
MSG_FILL Limit selected in register RDL_FFC [addi0A7].

RNEAR1 ReceiveFIFO Nea Full—Set wherthe reeive FIFOfill level reaches thaearfull threshold
selected in register RDL1_FFC [ad¥k7].

RMSG1 Message Reteed—Set wha@ acomplete mesgeor apartid message is receideand
availablein thereceive FIFO.

TDLERR1 Transmit FIFOError—Set when theFIFO underras asa result othe irterral logic emptying
the FIFOwithout enountering arend ofmessage[TDL1 _EOM;addrOAC]. Theunderrun
condition alsdorces transmission @nHDLC abort code

TEMPTY1 Transmit FIFCEmpty—Setwhen the~IFO oveflows asa result of thgorocessor attempting to
write o a full FIFO. Oveflow data is gnared bythe tansmit FIFO.

TNEAR1 TransmitFIFO Near Empty—Set whenthe trarsmit FIFO lewel falls below the threshadd
selected in register TDL1_FEC [ad2kB].

TMSG1 Message fansmitted-Setwhena complde messagéhas been transmitted and the aigsflag
is justbeginning transmisen.
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00A—Data Link 2 Interrupt Status (ISR1)

All eventsin ISR1 ardrom rising edge sources. Eagbent isatcheal active-highand héd until the proessor
read clears ISR1.d€h event triggersnanterruptif the correspondindgER1 bit is enabled [addr 012].

For Bt8370 and Bt8375

7 6 5 4 3 2 1 0
RBOP RFULL2 RNEAR2 RMSG2 TDLERR2 TEMPTY2 TNEAR2 TMSG2
For Bt8376
7 6 5 4 3 2 1 0
RBOP — — — — — _ _
RBOP BOP Calewad Receved—Set when a valid Bbriented Codeword is receid@ndavailable
in the RBOP regster[addr 0A2].
RFULL2 ReceiveFIFO Full-In HDLC modes,RFULL is setwhenthe data Ik receiver atemps to

write receivel data taa full FIFO cusing the receiveatalink FIFO to overun. In
unformattel modes (Pa® andPack8) RFULL is s& whenthe recése FIFO isfilled to the
MSG_FILL limit sele¢edin registerRDL2_FFC[addr 0B2].

RNEAR2 ReceiveFIFO Nea Full—Set wherthe receive FIFO(ill level reaches thaearfull threshold
selected in register RDL2_FH&ddr0B2].
RMSG2 Message Reteed—Set whe acomplete mesgeor apartid message is receidsand

availablein thereceive FIFO.

TDLERR2 Transmit FIFOError—Set when theFIFO underras asa result othe irterral logic emptying
the FIFO without en@urtering anerd of mesage[TDL2_EOM; addr OB7]. The underrun
condition alsdorces transmission @nHDLC abort code

TEMPTY2 Transmit FIFCEmpty—Setwhen thd=IFO oveflows asa result of thgorocessor attempting to
write © a full FIFO. Oveflow data is gnared bythe tansmit FIFO.

TNEAR2 TransmitFIFO Near Empty-Setwhen the ransmi FIFO level falls belav the threstold
selected in register TDL2_FH&ddr0B6].

TMSG2 Message fansmitted-Setwhena complee messagéias been transmitted and the oigdlag

is justbeginning transmissn.
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00B— Pattern Interrupt Status (ISR0)

All events inlISROare caisal by rising edge sources. Heevent is latched active-highrad held until the
processor readeas ISRO. Each eventriggers arinterruptif thecorrespondingERO bit is enable [addr 013].

6 5 4 3 2 1 0

— BSLIP PSYNC TCERR TSERR TMERR TFERR

BSLIP

PSYNC

TCERR

TSERR

TMERR

TFERR

Online FrameBit Slip—Active-high. Indicates thaeceve onlineframer aljusted receive
frame sync by1 bit. WhenBSLIP occurs, thappaent FAS error is not reportedsewhere
(notto FERRcount, RLOF circuit, orSEF cicuit). Applicalde only to receive framer med
with BSLIP enabld (se€Table 3-2, Receive FamerModes.

0=no eror

1 =frame bt slip

ReceivePRBS Est PatternrSync—Forced tanactive (low)staus whe the proessorequests
RESEED [add041] d the PRBS sync detect@ndremains lav while detector searches for
testpatern sync. PRBS bit errors [BERR, addr 058, 059] arenot counted while PSYNCis
low. PSYNCremains lav for a minmum of 128bits following RESEED, and fo aslong as
thereceivel bit error ratio (BER) excats 1E-2. PSYNC is latbedactive (highjand the PRBS
syrc detectorstops searchingvhen nobit erors are faind for a periodof 96 bits. The syn
detectorremains disabluntil the processaequests another RESBETherefore, any range
of BER can bemeasurd after initial patten sync Theprocessomust detemine criteriafor
lossof patternsync basedn its accmulation of bit errors ower the desired timénterval.
0=no sync
1 =PRBS testpatiern sync

Transmit CRC Error—Repats accurrences of CR@ or CRC-4 erors detectedn TPCM
dataacording to the séected T1/EL mode.

0= no eror

1=CRC erra

Transmit CASErro—Reports occurerces ofMAS pattern eors detecteedn TPCM data if
CAS transmiframer mode isdected.

0= no eror

1=CAS erra

Transmit MultiframeError—Reports ocurrences of Fs or MES errors deteted on TPCMI
dataacording tothe séected transmit framer mode.

0= no eror

1 =trarsmit mutiframeerra

Transmit Frane Erro—Reports occurrences Bf, FPS, oFAS errors detecteoh TPCMI
dataacording tothe séected transmit framer mode.
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3.5 Interrupt Enable Registers

Unused bits indicated by dash+{-) are resered andshould be witten to0. Writing to reseredbits has no
effect.

Writing a 1 to @ IER bit allows that specific interrupt soero ectivate its respective ISRIt, the assocated
IRR bit, andthe INTR* output. Whercleared, eah IER bit allows that source tativate itsrespective ISRit,
but preventsctivation of the INTR* output and thesbdated IRR bit.

00C—Alarm 1 Interrupt Enable Register (IER7)

7 6 5 4 3 2 1 0
RMYEL RYEL RPDV RAIS RALOS RLOS RLOF SIGFRZ
RMYEL Enable RMYELInterrupt
RYEL Enable RFEL Interrupt
RPDV Enable RPDMnterupt
RAIS Enabe RAIS Interrupt
RALOS Enable RALOSor RLOC Interrupt
RLOS Enable RLOSnterrupt
RLOF Enable RLOHRNterrupt
SIGFRZ Enable SGFRZInterrupt

00D— Alarm 2 Interrupt Enable Register (IER6)

7 6 5 4 3 2 1 0
LOOPDN LOOPUP TPDV TSHORT TLOC — TLOF ONESEC
LOOPDN Enable LGDPDN Intermupt
LOOPUP Enable LOOPURnterrupt
TPDV Enable TPV Interrupt
TSHORT Enable TSHOR Interrupt
TLOC Enable TLOGnterrupt
TLOF Enable TLOHnterrupt
ONESEC Enable ONESEQnterrupt
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00E— Error Interrupt Enable Register (IER5)

7 6 5 4 3 2 1 0
TSLIP RSLIP CKERR JERR CERR SERR MERR FERR

TSLIP Enable TSLIAnterrupt

RSLIP Enable RSLIRnterrupt

CKERR Enable CKERRnterrupt

JERR Enable JERRntermupt

CERR Enable CER Interrupt

SERR Enable SERRntermupt

MERR Enabde MERR Interrupt

FERR Enable FERRntermupt

00F— Count Overflow Interrupt Enable Register (IER4)

7 6 5 4 3 2 1 0
LOF COFA SEF BERR FEBE Lev CRC FERR
LOF Enable LOF Coun®verflow Interrupt
COFA EnableCOFA Count Oveflow Interrupt
SEF EnableSEF Caint Overflow Intermupt
BERR Enable BER Count Overflow Interupt
FEBE Enable FEBE Cour®verflow Interrupt
Lev EnableLCV Count Overfow Interrupt
CRC Enable CRZ Count Overfbw Interrupt
FERR EnableFERR Count Ovédlow Interrupt
Table 3-4. Counter Overflow Behavior
IER4 LATCH_CNT Count (addr 050-05A) INTR*
Addr 00F Addr 046 Saturate Latch Clear Active
0 0 Hold all 1s hi @rd_LSB hi @rd_MSB None
1 0 Rollover hi @rd_LSB hi @rd_MSB @rollover
0 1 Hold all 1s onesec None None
1 1 Rollover onesec none @rollover
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010— Timer Interrupt Enable Register (IER3)

3.5 Interrupt Enab le Regist ers

6

5

2

TSIG TMSYNC T™F TFRAME RSIG RMSYNC RMF RFRAME
TSIG Enable TSG Interrupt
TMSYNC Enable TMSYNC Interrupt
TMF Enable TMF Interrupt
TFRAME Enable TFRAMHBnterrupt
RSIG Enabe RSIG Interrupt
RMSYNC Enable RMSYWC Interrupt
RMF Enable RMHAntermupt
RFRAME Enable RFRME Interrupt
011—Data Link 1 Interrupt Enable Register (IER2)
7 6 5 4 3 2 1 0
TBOP RFULLL RNEARL RMSGL1 TDLERR1 TEMPTY1 TNEARL TMSG1
TBOP Enable TBORnNterrupt
RFULL1 Enable RFULLInterrupt
RNEAR1 Enable RNEAR Interrupt
RMSG1 Enabde RMSG Irterrupt
TDLERR1 Enable TDIERR Interrupt
TEMPTY1 Enable TEMRY Interrupt
TNEAR1 Enable TNEAR Interrupt
TMSG1 Enable TMSQAnterrupt
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012—Data Link 2 Interrupt Enable Register (IER1)

7 6 5 4 3 2 1 0
RBOP RFULL2 RNEAR?2 RMSG2 TDLERR2 TEMPTY2 TNEAR2 TMSG2
7 6 5 4 3 2 1 0
RBOP — — — — — — —
RBOP Enable REDP Intarupt
RFULL2 Enable RFULLInterrupt
RNEAR2 Enable RNEAR Interrupt
RMSG2 Enabde RMSG Interrupt
TDLERR2 Enable TDIERR Interrupt
TEMPTY2 Enable TEMRY Interrupt
TNEAR2 Enable TNEAR Interrupt
TMSG2 Enable TMSGQnterrupt

013—Pattern Interrupt Enable Register (IERO)

7 6 5 4 3 2 1 0
— — BSLIP PSYNC TCERR TSERR TMERR TFERR

BSLIP Enable BSLIRAnterrupt

PSYNC Enabe PSYNC Interrupt

TCERR Enable TCERRnterrupt

TSERR Enable TSERRnterrupt

TMERR Enable TMERR Interrupt

TFERR Enable TFERRnterrupt
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3.6 Primary Control and Status Registers

Unused bits indicated by dash+{-) are resered andshould be witten to0. Writing to reseredbits has no
effect.

014— Loopback Configuration Register (LOOP)

7 6 5 4 3 2 1 0
— — — — PLOOP LLOOP FLOOP ALOOP
PLOOP EnableRemote Payload Lqback—Payload fom the receiver replaces tb payoadon

transmitteroutput. The loopback payload retains thigne slda andframe integty, so
numbered timelots fromeach recige frame tranfer tosame numhbed time slots in the
transmitframe. Tansmitoverteadbits—F-bitsin T1 mode oiTS0in E1 mode—are supplied
by thetransmit frame formatteor thetransmit systenbus,according toTFRM [addr 072]
setings. Existing trarsmitframe algnmenrt andclock timing is nd altered byPLOOP
activationor deativation, allowingsystem opett#éon with independent redge and transmit
timing. Controlled frara slips are performed in the payldadpback path ithe recéve and
transmit ¢ocks are synchronous, khoughtheseslipsare not reported tthe procesor 3 slip
buffer arors. Multiframeintegrity is notmaintaned duringPLOOP;therefore DSO dannel
loopbacks [TPCnadd 100-11F] mustbe usedto implement payload apbacks when
transparent oforced signaling is desireBLOOPdoes not oveide by thetransmit
per<chanrel selectioxs (TPCn).

0= no loofhack

1= payload loopack

LLOOP EnableRemote Line LoopbaekDual-rail unipdar data fom RLIU (or RJAT) is internally
connected tdLIU. The recoverd clock flom RPLL (orJCLK fromRJAT) is internally
conneted tothe transmittel.oopback dearetainsBPV transparencyDatainput from the
transmit system busontinues to pass through thensnitter, but is ignored at ZCS encoder
outputs. Data passage froRLIU block to RSB blak is uraffected LLOOP and=LOOP can
be simultaeously activeo support lineandnetwork loopbacks simultanedys

0= no looack
1 =line loopback

FLOOP Enable Loel Framer Loopbak—Dual-rail unipolar datérom thetransmit ZCS encodés

internally connected to ceive ZCS decoder inputs. The signals from the transmitkclioput
(TCKI) is internallyconnectedto the receive clockuput (RCKO). Externallyapplieddata m
RTIP/RRING inputs is ighored. XTIP/XRNG ouput datais unafected. If RCKQ's selected
asthe TCKiIclock sourcdCMUX; addr 01A], an dernate trasmitclock sourcanust be
providedwhen ths loopback is actigted. Possible cdigurations irclude selectirg the TCKI
pin or CLADO as the transmit clock source, or programgrthe JA in the transmit diretion
and stting JFREE to eable the fre-running 10 MHzreference [JA_CR register; addr 002].

0= no looack

1 = framer loopback

N8370DSE Conexant 3-27

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5786084/BT8370EPF.html

3.0 Registe rs

Bt8370/8375/8376

3.6 Primary Control and Status Registers

ALOOP

Fully IntegratedT1/E1Framer and Linelnterface

Enable Loel Analog Loopback—Bipadar data from XTIP/XRING isinterrally connectedo
RTIP/RRING inputs. Exterrally applied daton RTIP/RRING inputs is ighored.
XTIP/XRING output data is unaffected. After ALOOP ativation or deactivation, the
processor musese the receivdine interfa@ [RST LIU; addr 020]. IfRCKO is selected as
the TCKI clock sour@ [CMUX; addr01A], an alternatéransmit clo& sour@ mustbe
providedwhen ths loopback is actigted. Possible cdigurations irclude selectirg the TCKI
pin or CLADO as the transmit clock source, or programgrthe JA in the transmit diretion
andsetting JFREE terale the freerunning10 MHz referere [JAT_CR registeraddr002.

0= no loofhack

1 = analog loopkadk

015—External Data Link T ime Slot (DL3_TS)

DL3_TS waks in conjunction with the DL3_BIT regster [addr 016] to determine which trarsmit time slds are
supplied from th&@DLI pin, andwhich receiveand traasmittime slots areaccompanied by gatel RDLCKO
andTDLCKO output. (Refer td-igure 2-29, Transmit ExternaData Link Wveforms TransmitExternal Data
Link Waveforms). RDLO outputthe entire receive datat stream, and only &tive digits are markedy

RDLCKO.
7 6 5 4 3 2 1 0
DL3EN FS[1] FS[0] TS[4] TS[3] TS[2] TS[1] TS[0]
DL3EN EnableExternal Data Link—Active-high erables data insertiofrom TDLI and erables clak
gating on TDLCKO and RDLCKO outpus accading to the selectedexterral data linkmode.
note: - PlO [addr 018] must select TDL_O ard/or RDL_I0to enableexterral data link
signals. Bits 5 and must be written tdls forthe Extenal Data Lirk to operate
correctly.
0 = exterral data linkpins inactive
1 =TDLI/TDLCKO ard RDLO/RDLCKO actve
FS[L:0] External Dda Link Frame Sdect—The Exerral data linkcan ke programmedio souceand
sink data bits during all frames,odd frames, or evenframes. FS[10] cortrols gaing of
RDLCKO andTDLCKO exterral data linkclocks.
FS[1:0] Frame Selec{T1 Mode)
00 Nore. Ecuivalent todisablng externaldata ink.
01 Oddframes oly: Framesl, 3,5, etc.
10 Even flames on}: Frames 2, 46, etc.
11 All frames.
FS[1:0] Frame Selec(E1 Mode)
00 Nonre. Equivalent todisablng externaldata ink.
01 Even flames on}: Frames 0, 24,6, etc.
10 Oddframes oly: Framesl, 3,5, etc.
11 All frames.
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External Dda LinkTime Slot Select—Picks 1 8-hit time sld for input ard output over the
external daa link pins. Any time sbt can bechosenfrom TSOto TS3L in E1 modeor TS1 to
TS24in T1 mode In T1 mode, TS25electsF-bits instead ol channktime slot.

00000 Time sbt0
00001 Time sbt 1
I I
11110 Time sbt 30
11111 Timedot 31
016— External Data Link Bit (DL3_BIT)
7 6 5 4 3 2 1 0
DL3_BIT[7] DL3_BIT[6] DL3_BIT[5] DL3_BIT[4] DL3_BIT[3] DL3_BIT[2] DL3_BIT[1] DL3_BIT[0]
DL3_BIT[7:0] External Daa Link Bit Selet—Enables receive (RDLCKO) artdansmit (TDLCKO)clock

pulse ouputs duing selectedime sld bits. DL3_BIT works in canjunction with the DL3 TS
registerfaddr 015] to select angombination ofbits forinput andoutpu onthe extenal data
link pins by writing the coresponling DL3_BIT active (high). LSB enables clk puses
coincidentwith the firstbit transmited or reeved. The full TL/E1 data streamis outputon
RDLO as longas tle RDL_IO bit [add 01§ is active,regardless ¢ which bits are
accanpaniedby RDLCKOclock puses.The selectedransmit data linkits ae sampledrom
the TDLI pin onthe fdling edge ofTDLCKO to replace normal transmittedhta.DL3_BIT
must be set tOx01 wherDL3_TS selects T1 F-bits.

0 = disathe DL3 bit

1 = enalle DL3 bit

017— Offline Framer Status (FST AT)

Bt8370/8375/8376 contaimssingle dfine framerthat ®rves & a sharedesoure for both recave and transmit
channels. Beassecurrentalignmentstatus for receive artdansmit chanris is reportedgepargely in Alarm
Status egisters ALM1, ALM2; add 047, 048), FSTAT is usedprimarily for diaghostic purposes tanonitar the
progress of an alignmentaseh, or to verify acknowledgemt of aprocessor-gaerated forced feamerequest.
Thesestatusbits can only be reporteidr avery $ort periodof time (i.e., 1 clok cycle), beause the RLOF and
TLOF refrane requets an immediatdy request another flihe framer sarch.

4

3

2

1

0

— — — INVALID FOUND TIMEOUT ACTIVE RX/TXN
INVALID No Candidate—Active-high atthe mnclusion ofa sardc during which ndramealignment
candidates were bated.
0 = saarchactive, dorted, tinmed out, or found
1 = alignment not fond (no candidate)
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FOUND Frame Sarch Sucessful—Active-high indicaesthe ofline framerlocated thédrame
alignment acordingto theselected receive or transmit framer mod&efer toTable 3-5 for
maximum average reframe time.

Upon detectio of frame aligmert, the fdlowing occurs:

» FOUND goes active-high

* RLOFor TLOF is cleaed by theonline framer dependng on RX/TXdirection

« theoffline framer gosinadive, if no pading reframeequests exist

» the RX TX, or TSB timelase is ealigned, dending onthe RX/TX direction ard the

embeded framing mode.

If the reframe pulseauses theeceivetimebase to aligto a positiorthatdiffers from its
existing alignmat, thechangeof frame dignment eror counter [COR; addr05A]
incremants. Chages of theransmit frane alignnent arenot detected.

nNote:  In Elreceiveframea modesthe ofline framer also reports intermediate FRED,
MRED, and SRED status [ALM3; addr 049] whaearchingor FAS, MFAS, and
CAS alignmentrespectively

0 = no candbate; seath active, alorted, or timed o
1 =frame aligijment bund (1 ard only 1 canddate)

Table 3-5. Maximum Average Reframe Time (MART) and Framer Timeou't

Framer Mod e MART TIMEOUT (addr 017)
Ft 35ms 12 ms 1 bit
Ft+T1DM 1.0ms 12 ms 1 bit
SF 35ms 12 ms 1 bit
SF+JYEL 4.5ms 12 ms +1 bit
SF + TIDM 20ms 12 ms 1 bit
SLC 15.0 ms 24 ms 1 bit
ESF 10.0 ms 24 ms %1 bit
ESF+CRC 15.0ms 24 ms 1 bit
ESF + MIMIC 15.0ms 24 ms £1 bit
FAS 0.5ms 8 ms +125 ps
CAS 2.0ms 8 ms £125 s
MFAS 10.0 ms 8 ms £125 s
NOTE(S): MART is defined (per Bellcore TA-0278) as the difference between the time that
known good pseudo-random DS1 input is applied, and the time that a valid DSO signal is
observed at the output.
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TIMEOUT Framer Se@h Timeout—Cleared whe the ofline frame transitiongto its ACTIVE date.If

multiple framecandidate exist ovethe entire modelependentimeout interval (réer to
Table 3-5), TIMEOUT is latched active-high. Pressor-gaeratedefrane request{fRFORCE
or TFORCE) initiate a singlesearch that extels toa maximum of 24ns bebre TIMEOUT.
After repating TIMEOUT, the offline framerbegins amther searh if the reframeequest
(RLOF or TLOF) isactive.

0 = no canddate; searh active, abrted, or faind

1 = framer segch timeout (multi ple candidates)

ACTIVE Framer Active—Offline framer transitionsto its ACTIVE state in reponse t@anRFORCE or
TFORCE reframe requeBbm theprocessaror in responsé an RLOFor TLOF reframe
request fronthe online framer

The ofline framer remainsACTIVE until any of thefollowing occurs:
 alignmer is found (FOUND)
» thesearch isabortel [seeRABORT; addr 040, or ABORT; addr 071]
» thesearch reachets timeout interval (TIMEOUT)
+ all possibleframe candidates areliminated(INVAL ID)

note:  RFORCE a TFORCE does not chrge tte curentRLOF or TLOF statusRFORCE
or TFORCE is cleared by tHeamertransitionto ACTIVE.
0 = offline framer inactive; searchoenpleed, dorted or timed out
1 = offline framer activelysearching foelignment.

RX/TXN RX/TX Reframe Operation-Indicateswhich direction theoffline framer is actively searching
or most recently searched for framéament. RX/TXN statuss updated whethe ofline
framer transitions to it&ACTIVE stdein response ta refrane requet.

0 = searcldata fromTransmit System BUBCM Input (TPCMI)
1 =search datdrom receive lineinterfaceunit.
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018— Programmable Input/Output (PIO)

7

6 5 4 g 2 1 0

ONESEC 0

RDL_IO TDL_IO INDY_IO RFSYNC_IO RMSYNC_IO TFSYNC_IO TMSYNC_IO

ONESEC_IO

RDL_IO

TDL_IO

INDY_IO

Bidirectioral ONESEC Iput/Outpu mode—Selects inptor output mode fo ONESEC sigal
pin, ard conrols the internaltimer inteval usedor 1-secand status latchip[LATCH; addr
046]. WhenONESEC is an aput, the JAT reference clockJCLK; add 002] developsthe
1-second timer interval output, withn arbitrarilydefined initial starting location. When
ONESEC s aninput, the tmer/latch interval is alignedto therisingedgeof ONESECinput
The system caaply ONESECinput to define ag length timerlatch interval upto bu nat
greater thari-second

0= ONESEC input

1= ONESECoutput

Enable Reeve Dda Link—Sdeds which signals are presernt on bi-modal RNEGORDLCKO
andRPOSO/RDIO pins. When dtive, recaéve data link pin)RDLCKO and RDLO are
enabled [sealso DL3EN; adr 015; othemise, dual-rail RLIUdata is otput on RNEGO and
RPGB0 pins.

0=RNEQO ard RPG50

1=RDLCKO ard RDLO

Enabk Trarsmit Data Lnk—Selects which sigals are pesemn on bi-modal TNEGI/TDLCKO
andTPOSI/TDLI pins. Wheractive, transiit datalink pins TDLCKO and TDLI are enabled
[seealso DL3EN; addf15]; otherwiseTLIU data is supplied bthe du&rail TNEGI and
TPOSI inputs.

0 =TNEGI ard TPOSI sigals

1=TDLCKO and TDLI signals

note: TDL_IO must be prgrammed to 1 tenalle data otput from the transmit fame
formatter

Enable Tme Slotindicators—Selectsvhich signals argresent on bi-modal TNEGO/RINDO
andTPOSJTINDO pins. When activesystem bus timslotindicators RNDO andTINDO
are emabled (see also [SBCn; addr OEQFF]); othemwise,dual-rail TLIU data is otput on
TNEGO and TPOS@ins.

0=TNEGO and TPOSO

1=RINDO ard TINDO
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RFSYNC_IO

RMSYNC_IO

TFSYNC_IO

TMSYNC_IO

Bidirectioral RFSYNC Input/Qutput mode—Referto systenbus sync mode summairy
Tables3-6 and3-8. When RESYNC is aninput, its low-to-high transtion aignsthe RSB
timebasdo theprogrammed RSB.OFFSERefer to RSYNC_BITRSYNC_TS and
RSYNC_FRM offsetregsters [add 0D2, 0D3, ard 0D§] for a mmplete desciption of the
RSB syndit, time slot, and frame ddet. Oncealigned, the RSB tigbase intenally flywheels
at 15 us interval (8 kHz) urtil anew RFSYNC pulseis applied. WhenRFSYNC s
programmedasan ouput, it operates cotinuouwsly at 8 kHz frameate, making RSBsync bits
andtime slot ofset position okach framelnitial RFSYNC alignment and subsequent
reaignment depends RSB mode [RSBI; addr 0D1] ard RSB marual center [RSB_CTR; addr
0D1]. RFSYNC must be progammedasan ouput when RSUP is in Bypass male or Hasic
mode RFSYNC andRMSYNC are supplieditner byRSB timebas€output)or recéve
system bis (input) at aprogrammable RSB symbit offset, time slotocation ard frame ofset
locaion.

0=RFSYNC input

1=RFSYNC ouput

Bidireciond RMSYNC InputOutputmode—Refer tosystem bus synmodesummary in
Tables3-6 and3-8. When RMBYNC is an irput, its low-to-high transtion aligns RSB
timebase to the programmed RSB.OFFSEficealigned, RSBimebaseénternally flywheels
at 3 ms (T1lpr at2 ms(E1) intervals uril a new RMSYNC pulse is apped.
WhenRMSYNC is an otput, it operatescontinuously at a 6 mgate (every second

multiframe forT1 or every third for E1), markinthe RSB.OFFSET position. Initial
RMSYNC aligiment ad sulsequentrealignmentdepend on RSB male [RSBI; adr 0D1]
andRSB manal cerier [RSB CTR; addrOD1]. RMSYNC must be pogrammed as an dput
whenRSLIP is in Bypassmode or Elastic mode. TRIU hit must be set [THRUadd 0D7)
whenRMSYNC isprogrammed as an ¢put. RMSYNC irput sigral mustalways coicide
with RFSYNC.

0 =RMSYNC input

1 =RMSYNC ouput

Bidireciond TFSYNC Input/Output mode—TFSYNC_IO programmirg depend ontransmit
framer andsystem bus modes, akown inTables3-6 and3-7.

0 =TFSYNC input

1 =TFSYNC ouput

Bidireciond TMSYNC InputOutput mode—TMSYNC_IO pragramming depends on
transmit framer and systelbus modes, as shownTables 3-6 ard 3-7.

0=TMSYNC input

1=TMSYNC outpu

Table 3-6. System Bus Sync Mode Summary

FSYNC MSYNC SBI Alig nment Mode
IN IN SBI supplies multiframe and 8 kHz frame alignment. FSYNC must be aligned with
MSYNC if both are provided.
IN IN-GND SBI supplies 8 kHz frame alignment. Multiframe alignment is arbitrary and MSYNC is
unused.
IN ouT SBI supplies 8 kHz frame alignment. Multiframe alignment is supplied by the framer.
IN-GND out Framer supplies multiframe alignment. FSYNC is unused.
out IN SBI supplies multiframe and frame alignment.
out out Framer supplies frame and multiframe alignment.
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Table 3-7. Common TFSYNC and TMSYNC Configu ration s

search TNRZ (after TSLIP
buffer) for embedded
framing. (EMBED =1,
TABORT = 0)

Conditions TESYNC TMSYNC Explanation
Transmit framer disabled. IN IN TSB timebase slaved to system bus TFSYNC or TMSYNC.
(TABORT =1) : .
IN-GND IN TSB timebase slaved to system bus TMSYNC. TFSYNC is unused.
IN IN-GND TSB timebase slaved to system bus TFSYNC. TMSYNC is unused
and multiframe alignment is arbitrary.
IN out SB timebase slaved to system bus TFSYNC. TMSYNC alignment is
arbitrary.
out ouTt TSB timebase alignment is arbitrary.
out IN TSB timebase slaved to system bus TMSYNC. TFSYNC aligns to
TMSYNC input.
Transmit framer enabled to out ouTt TSB timebase is aligned to embedded framing on TPCMI. TPCMI
search TPCMI for must be configured to line rate for this case.
embedded framing.
(EMBED = 0, TABORT = 0)
Transmit framer enabled to ouT IN-GND TSB timebase is aligned to embedded framing on TNRZ data.

TMSYNC is unused. TPCMI may be configured for 1,544 kbps or a
multiple of 2,048 kbps.

Table 3-8. Common RFSYNC and RMSYNC Configurations

Conditions RFSYNC RMSYNC Explanation
THRU =0 [RSIG_CR; IN IN RSB timebase slaved to system bus RFSYNC or RMSYNC.
addr 0D7
] IN out RSB timebase slaved to system bus RFSYNC. RMSYNC alignment
is arbitrary.
out IN RSB timebase slaved to system bus RMSYNC. RFSYNC aligns to
TMSYNC input.
out ouTt RFSYNC and RMSYNC alignment is arbitrary.
THRU =1 [RSIG_CR; IN out RSB timebase slaved to system bus RFSYNC. RMSYNC is aligned
addr 0D7] with the RX timebase and can follow a change of RX multiframe
alignment without generating an alarm indication.
out ouT RMSYNC is aligned with the RX timebase and can follow a change
of RX multiframe alignment without generating an alarm
indication. RFSYNC is aligned to RMSYNC.
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019— Programmable Output Enable (POE)

6 5 4 3 2 1 0

— TDL_OE RDL_OE INDY_OE TCKO OE CLADO_OE RCKO_OE

TDL_OE

RDL_OE

INDY_OE

TCKO_OE

CLADO_OE

RCKO_OE

TDLCKO Output Bufer Control—When enabled[DLCKO is output accoding to DL3 TS
ard DL3_BIT [addr 015, 016]. Note that TDL_1O [addr 018 overrides TDL_OE when
TNEGI/TDLCKO pin is cotfiguredas an iput.

0 =TDLCKO outputenabed
1 =TDLCKO ouputthree-sated

RNEGO/RDLCKO ancRPOSO/RLO Output Bufer Control—When enablé, both
bi-modal signals are output by their respective infetinauits; otherwise, bothutputs are
placedin high impedae state.
0=RNEGO/RDLCKO ard RPGSO/RDLO outputs erabled
1=RNEGO/RDLCKO ard RPCSO/RDLO outputs thiee-stated

TNEGORINDO andTPOSO/TINDOOutput Buffer Contro—When erabled bath bi-modal
signalsare output by therespective interdaircuits, otherwise, botloutputs ardorced into
high impedace state.
0=TNEGO/RNDO andTPOSO/TINDO outputsenabled
1=TNEGO/RNDO andTPQOSO/TINDO outputshree-stated

TCKO Ouput Buffer Control—Allows the system taconnect multipledevices to a ommon
clock bus byproviding programmalbe threestate cotrol over the TCKO outpu buffer.

0 =TCKO ouput enaded

1 =TCKO output three stated

CLADO OuputBuffer Cortrol—Allows the sysem toconnectmultiple devices toa caonman
clock bus byproviding programmalbe threestate cotrol over the CLADO ouput buffer. On
the Bt8376 device, eablingthe CLADO ouput forcesa low onthe CLADO pin.

0= CLADO outpu enabled

1= CLADO output three-stated

RCKO OutputBuffer Control—Allows the systemo connet multiple devics to acommon
clock bus byproviding programmalte threestate cotrol over the RCKOoutput bufer.

0 = RCKO ouput enaled

1= RCKO outputhree-stated
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01A—Clock Input Mux (CMUX)

7

6

5

4

3

2

1

0

RSBCKI[1] RSBCKI[0] TSBCKI[1] TSBCKI[0] CLADI[1] CLADI[0] TCKI[1] TCKI[O]

RSBCKI[1:0] RSBCKI Sourceselet—Theinternalclock muxselects 1 ofour clock signals foagplication
to the RSBtimehbase. RSBCKinput pgnisignored when aclock souceotherthanRSBCK is
selected.

RSBXI[1:0] RSBCKI Notes
Source
00 RSBCKI Pin Normal RSBtimebase
01 TSBCKI Pin RSB slaved to TSB
10 CLADI Pin RSB shvedto CLAD inputpin
11 CLADO Intemal CLAD (before autput
buffer).

TSBCKI[1:0] TSBCKI Source SeleetThe internal clocknux selects 1fdour clock sigrals fa appication
to the TSBtimebase. TSBCKI input pin is ighored when &lock souce other tanTSBCKIl is
selected. IfTSLIP is lypassed [TSB_CR; ad®D4], TSBCKI is na used and the trasmit
data m TPCMI must be aligneavith the TCKI souce selectethelow.

TSBCKI[1:0] TSBCKI Notes
Source
00 TSBCKI Pin Normal TSB timebase
01 RSBCKI Pin TSB slaved to RSB
10 CLADI Pin TSB slavedto CLAD input
11 CLADO Intemal CLAD (before autput
buffer).
XX none When TSLP is byassed

CLADI[1:0] CLADI SourceSelet—Theinternal clock mux selects df four clodk signds. The selected
clock signal at¢s s a CLAD input timing referene wher the CLAD s enabled [CEN; addr
090]. CLADI input pin is ighored wrerever aclock souice dherthan CLADI is selected

CLADI[1:0] CLADI Notes

Source
00 CLADI Pin Normal Q_AD inputtiming
01 RCKO Internal RCKO (before autput
buffer).
10 TSBCKI Pin CLAD slavedto TSB
11 TCKI Pin CLAD slavedto transmit
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TCKI[1:0] TCKI SourceSelect—The internal trasmit clock muxselects 1 of four clock signals. fie
selected clock signal epplied tathe traxsmit clock monitor ands atiming referene for the
digital transmitter blockThis clodk signd mustoperate at th&1/E1 line ratelf TIJAT is
disablal [JDIR; addr 002], the selected clock signal appeas on TCKO pin.TCKI input
pin is ignoed when a clak souce other than TCKis selected.

TCKO follows TCKI during NRZ mode (famermode only) NRZ mode is detectedhen
TNRZ bit in TCR1registefaddr071] is setand TPOSO/TNEGO/TCKOoutputs are selected
andenabled. Otherwise, during normal mdaeegraed LIU andframea) TCKO follows
JCLKIif JAT isenalted in the Trarsmit direction. TCKO follows TCKI if the JAT iseitherin
thereceiver or isdisabled.

TCKI[1:0] TCKI Source Notes
00 TCKI Pin Normal ransmit(With TSLIP)
01 RCKO Internal RCKO (before autput
buffer)
10 RSBCKI Pin Tranamit slavedto RSB
11 CLADO Intemal CLAD (before autput
buffer).

01B— Test Mux Configuration (TMUX)

7 6 5 4 3 2 1 0
— — TMUX[5] TMUX(4] TMUX(3] T™MUX(2] TMUX[1] TMUX[0]
TMUX(5:0] Test Mux Configuraion—Reseved for CONEXANT production test.

01C—Test Configuration (TEST)

7 6 5 4 3 2 1 0

— — — — — — TEST[1] TEST[0]

TEST Global Test Enable—Reservedor CONEXANT production test.
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3.7 Receive LIU Registers

Unused bits indicatedyba dasH—) are reseredand shoud be written to 0. Writing to resered bits has no
effect.

Table 3-9 details recefer L1U registersettings for someypical appli@tions.The sensitvity range @lues
shavn aretheminimum rangeof recive signal lgels for which thereceiver recorers dataerrorfree. The
RALOS detect rage lists theange of recee signd levels for which Analog Loss ofSignd (RALOS) is
declared after 1 msec. The RLOS detect threshsiaws the number of continuouslyoeived zeros that cause a
recever lossof signal condition. &r example, forE11.431 applicéions, the receer declares aRALOS
condition when theeceve signal level is —20 dB or less.For E1 G.7B appications,an RLC5 condition is

dedaredif the recaved signal level remains less ttan —24 dB for 32 bit periods.

Table 3-9. Receive LIU Registe r Settings versus App lication

Receiver LIU Regis ter Config uratio ns
RLOS Detect —~ = S S
— ~ ) S —
Threshold | & | & | 8 | © | @ | &
e . o = N N o
. Sensiti vity RALOS Detect (No. of = = i) =) S =
Application . ] S = 5 S 3
Range Range Continuously 2 S = g S 3
Received X s = = = o
O | = L ) LL
ZerOS) :)I =) <):| % O| LIJI
= = o
" |®2|e 8@ ¢8
1.431) Oto—6dB -6 to —20 dB — 0x41 | OxB1 | 0x1D | OxBA | OxDA | OxA6
(%)
% G.775@ 0to—6dB -9t0-35dB 32 @-24dB 0x41 | OxB1 | 0x1D | OxBA | OxDA | OxA6
=
o | Long Range 0to-34dB <-43dB 32 @-43dB 0x41 | OxB1 | 0x34 | OxBA | OxDA | OxA6
Extended Range | —20to —48dB | <-48dB 32 @-48 dB 0x41 | OxB1 | Ox3F | OxBA | OxDA | OxE6
G.7750 0to—6dB -9t0-35dB 100@—-24dB | Ox41 | OxB1 | Ox1D | OXBA | OXDA | OxA6
T1.403, 0to-16.5dB | — 100 @-30 dB 0x41 | OxB1 | Ox21 | OxBA | OxDA | OxA6
o | PA62411
8
f 1.431 0to-18dB -18t0-30dB 100 @-30 dB 0x41 | OxB1 | Ox21 | OxBA | OxDA | OxA6
'_
Long Range 0to-34dB <-43dB 100 @43 dB 0x41 | OxB1 | 0x34 | OxBA | OxDA | OxA6
Extended Range | —20to—48dB | <-48dB 100 @48 dB 0x41 | OxB1 | Ox3F | OxBA | OxDA | OxE6
NOTE(S):
(1) Default value.
(@) Register values shown for short-haul applications are also applicable for the Bt8375 and Bt8376 devices.
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020—LIU Configuration (LIU_CR)

notE:  Bits 0 andl are resered and should be wrien b the \eluesshown.

7

6 5 4 & 2 1 0

RST_LIU

SQUELCH FORCE_VGA RDIGI ATTN[1] ATTN[O] 0 1

RST_LIU

SQUELCH

FORCE_VGA

RDIGI

ATTN[1:0]

Reset RIU—Writing a 1 to RSTLIU resets theRLIU, reinitializes thereceve equdizer, and
re-attemptsignal aquisition. The processor must reséne RLIU after changing ATN, or
after changing equalier coeficients [EQ_[AT; addr 025]. Optionallyit can be reset in
responseéo anextendal alarm condition.

0 =nomal

1 =reset RLIU(self clears)

Enable Squele—Data slicer outputs from RLIU areforcedto O until EYEOPEN[addr 021] =
1. SQUELCH is useflifor long haulapplications wken neaferd crosstalk may &of suficiert
magntude toprevert accuate Issof signal degction.

0 = no efect

1 = squelchdata sliceoutput

FORCE \GA—InternalVariable Gain Amplfier (VGA) is setto equal thevalue progranmed
in VGA_MAX register (adlr 024). Thishit is used fotest prposes only

0 = nomal opesation

1 =force VGA to VGA_MAX (testmodeonly)

Enabk Receive Digital Inputs—Whenset, RDIGIbypasses RLIU and enables
RPCBI/RNEG/RCKI inputs provided ty anexterral line irterface;otherwise, bpolar
RTIP/RRING inputs arer@bled, RCKlinputis ignored, andRPLL recovers thereceived
clock.

0= RTIP/RRING inputs erabled

1 =RPOSI/RNEGI/RCKI inputs erabled

Bridge Attenuatio—The re@ive equéizer can automdically compesae for signd level
attenuatio cawsed by placement of bdge resistors in sers with thenormal receve
termination resistance. Bridge compsdion scles the equalizecoeficients beausethey are
loaded from internal @M; therefore, ayp change to the ATN settingmust be follaved ty an
RLIU reset command (RST_LIU)

ATTN Bridge Attenuation Bridge Resigarce
00 0dB None
01 -10 B 300Q
10 —20 B 1000 Q
11 -30 B 150 Q

N8370DSE
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021—Receive LIU Status (RST AT)

7 6 5 4 3 2 1 0
CPDERR JMPTY ZCSUB EXZ BPV — EYEOPEN PRE_EQ
CPDERR CLAD Phase Detector Errerindicates theCLAD phase detector bdost lok with respect to

the seleted CLADI reference clock.
IMPTY JAT Empty/Full—Indicates whether the ebstic store is wthin two unit internvals ofbeing

empty @ two unit intervals d beirng full. IMPTY is rot updated(holdsits prior value) until the
elasic sbre s within two unitintenals of its limit. Theprocessor reads IMFTandCPDERR
to determine whatventcaused JERR or CKER[Rddr 006].

JMPTY JERR JAT Status
X 0 No error
0 1 JAT Overflow
1 1 JAT Underrun
ZCSuB Zero Cale Sulstitution—Indicatesone or moe B8ZS/HDB3 substitutio patterns bve been

detectedn recewver input data, @pendng on T/E1N [add 001] linerate selectin. ZCSB is
repated regardless ofwhether omat ZCSdecoding is enablefRAMI; addr040]. ZCSUBIs
latched actie high upn detection d the frst ZCSpattem, ard the active highhold intenal is
definedby LATCH_ERR [add 044§.

ZCSuUB T1/EIN ZCSUB Status
0 X No ZCS pdtems deeded
1 0 HDB3 patem detected
1 1 B8ZS patern dtected
EXZ Excesste Zeros—Repats ore or more lngstrings é Os detectedn RTIP/RRING data

inputs. Depenthg on bts RZCS [add 04(Q andT1/E1N[addr 001], occurencesof 8, 1Q or
16 consecutie zeros are detected. EXZ is lagxl ative high upondetection ofthe frsterror.
The acive high hdd interval is defnedby LATCH_ERR[addr 046]. If EXZ_LCV [addr 045]
is enabled, KZ errors are lmso acamulaed inLCV count [addr 054055].

EXZ T1/EIN RzCSs EXZ Staus
0 X X No erra
1 0 X 10 congcutive 0s
1 1 0 16 congcutive 0s
1 1 1 8conseative 0s
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BPV

EYEOPEN

PRE_EQ

3.7 Receive LIU Regist ers

Bipdar Violation—Repats ae or more bipdar violatiors detected orRTIP/RRING data
inputs. Depending on RZS [addr 040], the BPYhayinclude bipolar violdons receied as
part ofa B&S or HDB3 0 cade sulstitution. Detectim of BPV or LCV errors canbe selected,
regardless & whether or ot receive ZCS decodings erabled[RAMI; addr 040]. BPVis
latched actie high upon detection of the frst erra. The actve high hold intewal is defined by
LATCH_ERR [addr04§. BPV erras arealso accumiatedin LCV count [addr054, 055].

BPV T1/EIN RZCS BPV Stdus
0 X X No error
1 0 0 All BPVs, including HDB3 coded BPV
1 0 1 Code violation per ITU 0.1& (two corsecutive BPVs of
same plarity)
1 1 All BPVs, including B8ZS caled BPV
1 1 1 Only BPVs thatare rot pat of B82S

Equdization State—EYE OPEN indicates theed-time status of RLIUadaptve equalizr, and
is intended onlyfor diagnostic tsting. Renains adive as long as aalid receéve AMI signd is
preset on RTIP/RRING. When SQUELCH [addr 020 is enablecard EYEOPEN status is 0,
RLIU data outputs are foedto O.

0= Indicates theeceivedsigral is nd valid.

1= Indicates thereceivedsignd is valid andthe RPLL is lockd.

Pre-Equalizestatus. Indietes whethe the pre-gualize is enabled (on) or disabld (off).
0= PRE_EQ is df
1=PRE_EQison

See PRE_EQ@egister [aldr 02A]

022— Receive LIU Configuration (RLIU_CR)

7

6 5 4 & 2 1 0

FRZ_SHORT

HI_CSLICE AGC[1] AGCI0] EQ FRZ OOR_BLOCK RLBO LONG_EYE

FRZ_SHORT

HI_CSLICE

AGC[1:0]

EQ FRZ

Freezeequdizer for short line—When s, the gualizer is not updated when theceved
signal is approximzly —15 B or lager.

0 = equalizer updates faall lines

1 = enableequdizer freezing ifshort line

High Clock Slicer Theshold.
0 = nomal opesation

AGC Obsewation Windov—Setto 0xL1 for normal operation. Detenines the period, in bit
times, for Automatic Gaiontrol updates.

00 = 32bits

01=128 hits

10 =512 bits

11 = 2048 hits

FreezeEQ Coeficients.
0 = nomal opeation, equalizer alvays uplates degnding on
FRZ_SHOR setting
1 = freezecoeficients, equalizer deaot updateDoes not déct AGC
operation

N8370DSE
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OOR_BLOCK

RLBO

LONG_EYE

Fully Integrated TIE1 Framer and Linelnterface

Disable Automatic RLBS-When actre, aitomadic RLBO switching isdisabled whetthe
ADC is ou of range.

0= nomal opesation

1= disable RLBO switching

Recever Line Build Out—Enablegeceive signal attenuation.
0= RLBOforced of (normal operation)
1 = enableautomaticRLBO

Eye Operlimeout
0=40% bit timeou
1 =81 bit timeou (normal operation

023—RPLL Low Pass Filter (LPF)

6 5 4 g 2 1 0

LPF5] LPF[4] LPF[3] LPF[2] LPF[1] LPF[O]

LPF6]

LPF[6:0]

RPLL Low Pass FilterGain—Resenedfor CONEXANT Production test Determines cbck
recovery RPLL inpu jitter tderarce and he worst case sigal acqusition time. The iitial
default value is optimized for maximum hput jitter tolerance.

024—Variable Gain Amplifier Maximum (VGA_MAX)

6 5 4 3 2 1 0

— VGA MAX[5] | VGA MAX[4] | VGA MAX[3] | VGA MAX[2] | VGA MAX[1] | VGA MAX[0]

VGA_MAX[5:0]

VGA Maximum—Theprocessor en limit recever sensitivity by programming thenaximum
allowable input signal gain into the VGA_MAX register. This ogtion is usedfor short ard
medium haulnterfacesthat must declare loss signal wha the receie level falls bdow a
certain leel. The default value is Ox3F for Bt8370ard 0x2F for Bt8375/6.

Table 3-10contdns approximate @A _MAX settingsfor therecewve sensitivity values.The
sensitvity value is the recéved signal level (below nominal) at which analog loss of signal
(RALOS) occurs. These values ae applicdle only when theRLBO andthe PRE_EQare
disablel. RLBO isdisabled when the cewe level is less tha about-8 dB, or whenRLBO is
forced of: RLBO = 0 (eg RLIU_CR [add ®2]. The PRE_EQ iglisaled wten the receive
level is greder thanabout —24 dB, or whenit is forced of: register PRE_EQ [add02A] =
(LOXXXXX X).

Table 3-10. VGA Maximum Setting s for Re ceive Sensitivity

Rx Sensitivity 0dB -5dB -100B | -15dB | —20dB | -25dB | -30dB | -35dB | —40dB | -450B
VGA MAX 0X0B 0x12 0x19 OX1E 0x23 ox27 0x2C OX2F 0x33 0x37
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025— Equalizer Coefficient Data Register (EQ_DA T)

3.7 Receive LIU Regist ers

7

6

5

4

3

2

1

0

EQ DAT[7] EQ_DATI[6] EQ DAT[5] EQ_DAT[4] EQ DAT[3] EQ DAT[2] EQ DAT[1] EQ_DAT[0]
EQ _DAT[7:0] Default value is setinternally during RESH or RST_LIU.
026—Equalizer Coefficient T able Pointer (EQ_PTR)
7 6 5 4 3 2 1 0
— — EQ PTR[5] EQ PTR[4] EQ PTR[3] EQ PTR[2] EQ PTR[1] EQ PTR[0]

EQ_PTR[5:.0]

Default value is setinternaly during RESH or RST_LIU. Pointer b 48-Byte(6 sds of 8)
Coeficient table.

027— Data Slicer Threshold (DSLICE)

7

6

5

4

3

2

1

0

DSLICH7] DSLICE[6] DSLICHS] DSLICE[4] DSLICH3)] DSLICE[2] DSLICH1] DSLICE[0]
DSLICE[7:0] Interndly set to default value during RESETor RST_LIU.
DSLICE[7:6] = AGC Maximum \due
DSLICE[5:4] = AGC Minimum \alue
DSLICE[3:0] = Data Slicer Threshold02&EQ Output Leel (EQ_OUT)
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028— Equalizer Output Levels

7 6 5 4 3 2 1 0
EQ_OUTI[7] EQ_OUT[6] EQ_OUT[s] EQ_OUT[4] EQ_OUT[3] EQ_OUT[2] EQ_OUT[Y] EQ_ouT([0]

EQ_OUT7:0] All EQ_OUT rgister bits are iterrally set to a delilt value duing RESET Under nomal
line operating comlitions, the processoshould nd chang this default value.

7 6 5 4 3 2 1 0
M1_ERR[1:0] M2_ERR[1:0] EQ OUT[3:0]

M1_ERR[1:0] Model Eyeopn Threshold—Selects equbizer errortolerance during Model @QUISITION
statg, specifedas a pecentageof the full-scale equaler output.The equalier automaticdy
restats if the a/erage error outputxeeeds thaelectd threshold.

00 = 13% aror tolerarce
01 == 1% aror tolerarce
10 =+ 26% aror tolerarce
11 = +32% aror toleranceg(default)

M2_ERR[1:0] Mode2 Eyeopn Threshtd—Sedects equalizer aror toleranceduring Mode2 (OPERAION
statg, specifedas a pecentageof the full-scale equaler output.The equalier automaticly
restats if the average error outputxeeeds thaelecte threshold. During ertain test
situations, whee the receve LIU bipolar signal lgel input is alowed to \ary more than 15 dB
without anintervening lossof signal cordition, this ensues that the eqializeradaps o the
modfied npu level.

0 = £ 13% error tolerance

01 = £19% eror tolerancgdefault)
10 =+ 26% aror tolerarce

11 =+ 32% aror tolerarce

EQ_OUT[3:0] Equalizer OutpuLevel—Sdects thetargeted equiizer positve/negative pulse height,
specifedas gpercentge ofthefull scale equalizeoutput.Figure3-1illustraes theequalzers
eye patern aitputlevel ard its relatonship tothe M1 ERR and M2_ERR error tolerance
threstolds.

1001 = 61% of full scale
1010= 68% of full scale(default)
1011 = 74% of full scale
1100= 81% of full scale
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Figure 3-1. Receive Equalizer Eye Pattern Output

ADDRESS 028 - EQ OUTPUT LEVEL (EQ_OUT)

5 + Error

///__\ J_ Tolerance

Positive
Pulse Height

+ Full Scale

Negative
Pulse Height

EQUALIZER OUTPUT

\\ T + Error
- 7 _{ Tolerance

029— Variable Gain Amplifier Status

7 6 5 4 3 2 1 0
— — VGA[5] VGA[4] VGA[3] VGA[2] VGA[1] VGA[0]
VGA[5:0] Indicates thecurrentVGA gain level. The procesor mustvrite to this register (ay value)

before rading it to allow internallatches to updi. The intenal VGA has 64 gain values wih
codevalue X3F (63 deg) equal to maximumgain. The processor en estimaie the line
attenuation (oreceived signalevel) in dB relgivetoa 3 V peak pulse \el, according tahe
following tabk:

Line Attenuation 0 10 20 30 40 50 60 64dB

VGA Gain OxOF 0x1C 0x23 0x2B 0x34 0x3A 0x3D 0x3F (max)

or:
0.77 dB/step—under 10dB
1.25dB/step—10-40dB
1.67 dB/step—40-50 dB
2.80dB/step—50dB
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02A—Pre_Equalizer (PRE_EQ)

7 6 5 4 3 2 1 0
FORCE ON VTHRESH]5:0]
PRE_EQ[7:0] Internally set to delult value during RESETor RST_LIU.PRE_EQ is an analogtér that

residesafter theVGA and whichoperates independentby the adaptve digital equdizer.
PRE_EQ canpensates fadistotion introduced ly long andextenced Iang-haullines. To
configurethis ragister, please se Table 3-9, Receive LIU Rgister Settigs vesus Application.

Force ON
0 X Auto
1 1 Forced On
1 0 Forced Of

030-037—LMS Adjusted Equalizer Coefficient Status (COEFF)

7 6 5 4 3 2 1 0
COEFF[7] COEFF[6] COEFF[5] COEFF[4] COEFF[3] COEFF[2] COEFF[1] COEFF[0]
COEFF[7:0] 8-Bit Adjusted Coeficient.

038-03C— Equalizer Gain Thresholds (GAIN)

7 6 5 4 3 2 1 0
— — GAIN[5] GAIN[4] GAIN[3] GAIN[2] GAIN[1] GAIN[0]
GAIN[5:0] Default loadedfrom ROM after RESETor RST_LIU.
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3.8 Receiver Registers

Unused bits indicatedyba dasH—) are reservdand shoud bewritten to 0. Writing to resered bits has no
effect.

040—Receiver Configuration (RCRO)

7 6 5 4 3 2 1 0
RAMI RABORT RFORCE RLOFD RLOFC RLOFB RLOFA RZCS
RAMI Receve AMI Encoded Inputs-Disables B8ZS/HDB3 decoding for AMbrmatted

RTIP/RRING receie signals.Othawise, theZCS deoder replaes theDOOVBOVB code
(B8ZS) with8 zeros in T1 mode, oreplaceshe X00V code (HDB3) witliour zerosin E1
mode where B isa normal AMlIpulse, V is a bipolar violatiorgnd X is & don't-cae.”
Regardlessof RAMI settirg, receipt d a ZCS signature iswvabys detected andeported in
ZCSUB status [RSAT; add 021].

0 =recdve B8ZSHDB3 line famat

1=receve AMI line format

RABORT Abort/DisableRX Offline Framer—Whenset, theoffline framer ignore reframerequests

from the orine framer (RLOF) and abts ary in-progressRLOF reframerequest. Loss of
Frame status [RLOF; addr 047] is néfeated. While RABOR remains sg the ofline framer
only responds to pcessordrcedreframes (RFORCE). This alle theprocessor to manually
control rdrame citeria and preent changegin the current recee frame alignment. RABOR
is typically set only dting unframedoperation

0 = nomal framer opeation

1= framer disabled

RFORCE Force RX Reframe-Forces theoffline framer toperform a singlereframeacrding to
selected recee framer mode. RFORCE is automatigaleaed when the dfine framer
acknavledges therequest [FSAT; addr 017]. Te processotypically does not needto force
the reframe since thenline framer reframe reqstgd RLOF)is active when&er reframecriteria
(RLOFD-A) is met. Havever, the procesor mg force areframeif the frame orCRC eror
ratios indicate the fraer might hae alignedto aduplicated framealignmentpattern.

0= no efect
1 = force RXreframe
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RLOFD-RLOFA

RzZCS

Fully Integrated TIE1 Framer and Linelnterface

RX Reframe Critria—Determinegshe number oframeerrors theonline framer must detect
before declaring lossof frame dignmentf/ALM1; addr 047].Refer tothe Recaie Framer
mode in [RFRAME; addr 001] (Table 2-3, Criteria for Loss/Receery of Reeive Fame
Alignmenj to find which frame bits @amonitored.

T1/ELIN RLOFD-A Reframe Criteria
0 0100 3 Corsecutve FAS or 915 CRC erors
0 110 3 Consecluive FAS Erros
1 oooL 2 outof 4 F-bt errors
1 0010 2 outof 5 F-bt errors
1 0100 2 outof 6 F-bt errors

noTe: Other RLA-D—RLOFA combindions are imalid. RAIS and
RLOF statuss disabledf RLOFD-RLOFA equal all zeos.

Receve B8ZS/HDB3 ZerdCode Substitution (&cts only BPV/LCV/EXZ counting}-When
set, theZCS decoder does not inclubdipolar violations reeivedas parof aB8ZS/HDB3
cockin the LCV error count [addr 054, 055]. Otherwise, all bipolar violatits arecounted.
EXZ detectiorcriteria is either 8 0.6 consecuidie zeros,degpendingon theRZCS
corfiguration.

0 = ZCS decodereports dl occurrences of BPV

also selects EXZ 16 zeros

1 =ZCSdecoderdoes rot repot BPVs receivedaspart d ZCS;

also selects EXZ 8 zeros

041—Receive Test Pattern Configuration (RP  ATT)

6 5 4 3 2 1 0

— RESEED BSTART FRAMED ZLIMIT RPATT[1] RPATT[O]

RESEED

BSTART

Re-seedPRBS Sync Detedor (auto clear)—If BSTART is active high, writing a onead
RESEED forceshe PRBSsync detector toeseed andearch for tegbatten sync[PSYNC;
addr 00B]. hereseed andearch algorithmemans adive until atest pattern synis found.
0= no efect
1 =resedand sarchfor test pattern sync
When irverted dda mode is selected, initiating BEED [RRATT; addr 041] while
receving dl 1s will cause #lse patterrsync. Insuch @ses,check receie slip buffers toseeif
not all 1s is being receéd, then reenable RESEED.

Enable PRB®etector ad Start Counting PRBS Bit ErrersBERR [adlr 058, 09] counting
is enabled wheBSTART is actve high anda patterrsync is foundPSYNC=1; addr 0O0B];
otherwisethe BERR ounter holdsts preset value until cleared ya processr read.

0 =PRBS deéecbr disabbdand BERR stgs counting

1= enablePRBS detector and BIR counte
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FRAMED PRBS Framed-When s& PRBS test pattern bits are not chetkluring framing bipositions.
In T1 modk, F-bit locations ae nd seached.In E1 mode, timeslat 0 and timeslot 16(if CAS
framing is slected) are not schal. CAS framing isselected by setting RFRAMEE3] to 1 in
the Primary Control register [(RC; addr 001]. If FRAMED is disabkd, the PRBS pattern
recever sardes all timeslots for thaed pattern. FRAMED, ZIMIT, and RRTT estalish
the tespattern measurement typelasedin Table 3-11.

Table 3-11. Receive PRBS Test Pattern

FRAMED ZLIMIT RPATT Test Pattern Inver sion
0 0 00 Unframed 21* No
0 0 01 Unframed 21° Yes
0 0 10 Unframed 220 No
0 0 1 Unframed 223 Yes
0 1 00 Unframed 21 with 7 0 limit No
0 1 01 Unframed 212 with 7 0 limit (non-std) No
0 1 10 Unframed 22° with 14 0 limit (QRSS/QRS/QRTS) No
0 1 1 Unframed 222 with 14 0 limit (non-std) No
1 0 00 Framed 211 No
1 0 01 Framed 21° Yes
1 0 10 Framed 220 No
1 0 1 Framed 223 Yes
1 1 00 Framed 211 with 7 0 limit No
1 1 01 Framed 2%° with 7 0 limit (non-std) No
1 1 10 Framed 22° with 14 0 limit (QRSS/QRS/QRTS) No
1 1 11 Framed 222 with 14 0 limit (non-std) No
ZLmIT PRBS 0 Limit—Deternines thenumber of onsecutve zerosallowed within the skected

PRBS test patern.Refer b Table 3-11 for testpatern mesurenent options

RPATT[1:0] PRBS Est Rittern—Selectsone of four PRBS tegtatern lengthsused tameasure the
receved bit error ratio during out of sace testingRefer toTable 3-11 for testpatten
measuement @tions. PRBS tespattems used ¥ RFATT [add 041] andTPATT [add 076]
are deifned in the ITU stadardsO.151andO.152to use either werted or non-imerted data.
Bt8370/8375/8376 useghe standrd data inersion ogion for the selected PRBi®st pattern
unless ZIMIT is enabled, in whicltasethe test patternlaays uses non-irerted data.
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042— Receive Loopback Code Detector Configuration (RLB)

6 5 4 3 2 1 0

DN_LEN([] DN_LEN[O] UP_LEN[1] UP_LEN[0]

DN_LEN([L:0]

UP_LEN[L:0]

Loopback Deactiate CodelLength—Selects the nundb of loopback pattern ibs from LBD
[addr 044] that areampared to redeed data todetermineit a Loopback Dedivate Code
[LOOPDN; adr 048]is detected. LOOPDN is reegred if the recéved data pattern contains
fewer than 63 bit errors in a 24 rperiod. LOOPDNS lost if64 ormore bit errors ardetected
in asubsequent 2¢hs period. F-bits thaverwrite orare insertedhto theloopback pttern ae
not countedas bit erres. Accurate code detectinis povidedon lines with upto 1E-3 BER.

DN_LEN LBD Length
00 4 Bits
01 5 Bits
10 6 Bits
11 7 Bits

Loopback Actvate Cale Lengh—Sdects the number o loopbackpatern bts from LBA
[addr 043] that areampared with reeiveddatato determingf a Loopback Activate Code
[LOOPUP;addr 048] igdetected. IOOPUP isrecoveredif recdved data pattern contains
fewer than 63 bit errorg1 a 24 ms peod. LOOPUP is losif 64 or morebit errorsare deteted
in asubsequent 2¢hs period. F-bits thaverwrite orare insertedhto theloopback ptern ae
not countedas bit erres. Accurate code detectipis povidedon lines with upto 1E-3 BER.

UP_LEN LBA Length
00 4 Bits
01 5 Bits
10 6 Bits
11 7 Bits
043—Loopback Activate Code Pattern (LBA)
7 6 5 4 3 2 1 0
LBA[1] LBA[2] LBA[3] LBA[4] LBA[5] LBA[6] LBA[7] —
LBA[1] First bit expected ofLOOPUP pattern
LBA[2] Secondit expectedof LOOPUP péern
LBA[3] Third hit expected oLOOPUP pattern
LBA[4] Fourth bit expected—Last bit ifUP_LEN selects a-bit pattern
LBA[S] Fifth bit expected—Last bitif UP_LEN selectsa 5-bit pattern.
LBA[6] Sixth bit expected—Last bt if UP_LEN selets a6-bit patern.
LBA[7] Sewenth bit expeced—Last bit if UP_LEN selects a 7itlpattem.
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044— Loopback Deactivate Code Pattern (LBD)

7 6 5 4 3 2 1 0
LBD[1] LBD[2] LBD[3] LBD[4] LBD[5] LBD[6] LBD[7] —
LBD[1] First bit expected ofLOOPDN pattern
LBD[2] Second biexpected oL OOPDN patten
LBD[3] Third bit expected oLOOPDN pdtern
LBD[4] Fourth bit expected—Last bit if DN_LEN selects &-bit patern.
LBD[5] Fifth bit expected—Lastbit if DN_LEN seled¢s a 5-bitpatern.
LBD[6] Sixth bit expected—Lastbit if DN_LEN sdects a6-bit patern.
LBD[7] Sewenth bit expeced—Last bit if DN_LEN selectsa 7-bit pattern.

045—Receive Alarm Signal Configuration (RALM)

6 5 4 3 2 1 0

— FS_NFAS EXZ_LCV YEL_INTEG | RLOF INTEG o RPCM_AIS

NOTE(S):

@ Bit 1 must be written to 0.

FS_NFAS IncludeFS/NFAS in FERR and FREB-Seleds whetherFs bt erras (T1) or NFASBit 2
errors (El)are counteds frame gors[FERR; addi050, 051], andoss offramealignment
[FRED;addr 049 includes Fs oiNFAS bit erors aspart of the dtection criteia. A number ¢
Fs bit loa@tions cheked also dpends onJYEL framer mode.
0 =FERRand FREDdo not includd=S/NFAS
1=FERR and~RED includeFS/NFAS
EXZ_LCV Excess Zeros Included LCV—Selectline codeviolationerror coun{LCV; addr 054, 055]
includesEXZ errors.Dependingon RZCS bit setting [addr 04@ach EXZs equal toeither8
or 16 consecutie zelos.
0=LCV doesnd include EXZ
1=LCV includeseXZ
YEL_INTEG Enable ¥low Alarm Integration—When set, both the rewe frame and multifrane Yellow
Alarms[RYEL and RMYEL; addr047] are integrated as desébed in Table 3-13, Receive
Yellow Alarm Set/Clear Criterig(per the selected framer modeY.lR. and RMYEL interrupt
status [ISR7; adr 004] are similaty affected.
0 =nomal RYEL and RMYEL status
1=integrated FEL and RMYELstatus
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RLOF_INTEG

RPCM_AIS

Fully Integrated TIE1 Framer and Linelnterface

Enable RLOHNtegraion—When set, the regive lossof frame status [RLOF;ddr 047] is
integrated for 20 to 25 secmds duing T1 framer mods (ot applicable to E1 modks). RLOF
interrupt status [ISR7addr 004jis also intgrated. Havever, receive framer status i\L M3
[addr 049], lossof frame caint [FRED[3.0]; add 05A] and RLO- counter averflow [ SR4
add 007] areunafected. RLOF MTEG dbes rot meet thaequirements o R62411. To meet
therequirements of R62411" Corditions Cawing Thelnitiation of Carrier Filure Alams;’
the receive lossof frame candition repoted ty FRED @ddr 049) must be inegrated befoe
initiating Yellow Alarm Transmission. Thisan beaccomplishd in softwere by integrating
FREDduring anRLOF Interrpt (ISR7; add 004), with RLOF_INTEG bit cleaed.

0 = nomal RLOF status

1 = integrated RLOF [addr 047] staus

SendAIS on RPCMQutput Pinr—Replaces RPCMO data withcortinuous series oéll 1s.
RPCM_AISis usdul in CSU or digital setton applications, where the local infi@ce must be
ableto forwardanAlS to the opposing intface

0 = nomal RPCMO data

1=RPCMO replacgwith all ones

046— Alarm/Error/Counter Latch Configuration (LA TCH)

6 5 4 3 2 1 0

STOP_CNT LATCH CNT | LATCH ERR | LATCH_ALM

STOP_CNT

LATCH_CNT

Stop Eror Caunt duing RLOF/RLOS/RAIS—When eabled, error countegisters [addr
050-057] aresuspende & their present veluesduring one othe folloving conditions: reciee
lossof frame (RLOF), loss ofsignal (RLOS), or all 1s (RAIS) alarm conidion. STOP_CNT
does rot affect the cownting of testpattem erras [BERR;addr 058, 059 or alam events
[AERR; addr 05A]. The accurerce of a redor AIS CGA nhibits further processirg of dl
other peformarce parametex(i.e., BER, errced secads, SLIPS) Howvever, a CGA cawsed
by a Yellow Alarm doemotinhibit further alarm operformancemonitoring.

0 =Continue err@ count during alarms

1 = Stop eror count during alarms

EnableONESEC Latching of CountersDetermines the intgal for which error counts
reman held in all countregisters [addr 050057]. LATCH_CNT musbe actve in TL mode
whenever automatid-second performanceport messging [AUTO_PRM;addr 0AA] is
enabledLATCH_CNT is acte during E1 modehe processor cannot use tReOF counter
overflow [addr007 as a 128ns MFAS timeout.

When the LACH_CNT is inadive, the proessor rad of the LSB register reports the
current LSB eror count, it latbesthe currenMSB error count to the MSB géster, and then it
clearsLSB. Subsequentlyreadingthe MSB registerreports current latched MS&ror count
andthen clears MSB.

LATCH_ONT CountLatched  CountHold Time
0 Never Until read clear
1 ONESECinterva ONESEC interval
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LATCH_ERR

LATCH_ALM
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EnableONESEC Latching of Eors—Determies the iterval for which latthed adive erors
are heldn erra interrupt [ISR5;addr 006] and in pattem interrupt [ISRO;addr O(B] status.

IER LATCH_ERR ISR Latched ISR Hold Time

0 0 Rising edge eert Until read ckar
0 1 Rising edye event ONESEC intenal
1 X Rising edge eert Until read ckar

EnableONESEC Latching of Alars—Determhes the nterval for which latchedactve
alarms remaifmeld in alarm inerrupt stats [| SR7,ISR6; addr004 005].

IER LATCH_ALM ISR Latched ISR Hold Time

0 0 Rising edgeor transition Until read cler
0 1 Rising edye or trarsition ONESEC intenal
1 X Rising edgeor transition Until read cler

NOTE:  Interrupt type determmies rishg edge or transiton evert.

047—Alarm 1 Status (ALM1)

ALML1 reports currenstatusof reeive alarms. Ay change inthe currat staus adivates thecorresponding
interrupt status bit [ER7 addr004].

7 6 5 4 3 2 1 0
RMYEL RYEL — RAIS RALOS RLOS RLOF SIGFRZ
RMYEL Receve Multiframe Yellow Alarm—Real-tine orintegrated RMYELstaus depads onthe
selected frammer modeand theYellow Alarm integration mode [YEL_INTEG; addd45]. Refer
to Table 3-12 for mode sumrary andTable 3-13 for set/clexr criteria. For YF detection, DL1
mustbe corfiguredfor FDL operation and RD1_ENset toone. Also, RBOP_SART mustbe
set toone inregister BAP [addr 0AQ]. Refr to registers DL1_TS [adk 0A4] andDL1_CTL
[addr 0A6].
0=no alarm
1 = receve multiframe Yellow Alarm
Table 3-12. Receive Yellow Alarm
. YEL_INTEG =0 YEL INTEG=1
Receive Framer - -
ot RYEL RMYEL RYEL RMYEL
FT/SF/SLC YB2 — YB2_INT —
JYEL YJ — YJ_INT —
T1DM Y24 — Y24 INT —
ESF YB2 YF YB2_INT YF INT
FAS YO — YO_INT —
CAS YO Y16 YO_INT Y16_INT
NOTE(S): Last known frame alignment is used to locate and monitor Yellow Alarms.
Therefore, RYEL and RMYEL do not accurately report alarms during receive loss of frame
alignment [RLOF; addr 047].
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Table 3-13. Receive Yellow Alarm Set/Clear Criteria

Mode Set/Clear Criteria

YO Set for 4 frames (500 ps) if 2 consecutive NFAS frames each contain TS0 bit 3 = 1. Cleared for 4 frames if 2
consecutive NFAS frames each contain TS0 bit 3 = 0.

YO_INT Set for 16 multiframes (32 ms) if every NFAS frame contains TS0 bit 3 = 1. Cleared for 16 multiframes if 1 or
more NFAS frame contains TS0 bit 3 = 0.

Y16 Set for 2 multiframes (4 ms) if frame 0 in 2 consecutive multiframes each contain TS16 bit 6 = 1. Cleared for
2 multiframe if frame 0 in 2 consecutive multiframes each contain TS16 bit 6 = 0.

Y16_INT Set for 16 multiframes (32 ms) if every frame 0 contains TS16 bit 6 = 1. Cleared for 16 multiframes if 1 or
more frame O contains TS16 bit 6 = 0.

YB2 Set for 1 frame (125 ps) if all 24 time slots contain bit 2 = 0. Cleared for 1 frame if 1 or more time slots
contain bit 2 = 1.

YB2_INT Set for 192 frames (24 ms) if fewer than 15 time slots contain bit 2 = 1. Cleared for 192 frames if 15 or more
time slots contain bit 2 = 1.

YJ Set for 1 multiframe (1.5 ms) if frame 12 contains Fs bit = 1. Cleared for 1 multiframe if frame 12 contains
Fs bit = 0.

YJ_INT Set for 16 multiframes (24 ms) if each frame 12 contains Fs bit = 1. Set for 16 multiframes (24 ms) if 1 or
more frame 12 contains Fs bit = 0.

Y24 Set for 1 frame (125 ps) if TS24 contains bit 6 = 0. Cleared for 1 frame if TS24 contains bit 6 = 1.

Y24_INT Set for 192 frames (24 ms) if each TS24 bit 6 = 0. Cleared for 192 frames if 1 or more TS24 bit 6 = 1.

YF Set for 32 frames (4 ms) if 16 FDL bits contain Yellow Alarm priority codeword pattern (00FFh). Cleared for

32 frames if 16 FDL bits do not contain a Yellow Alarm priority codeword pattern.

YF_INT Set upon reception of 16 FDL bits matching Yellow Alarm priority codeword and remains set as long as the
codeword pattern is not interrupted for greater than 100 ms. Cleared when the Yellow Alarm priority
codeword is not present for more than 100 ms (26 missing codewords = 104 ms).
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RYEL Receve Yellow Alarm—Real-time oiintegrated RY EL staus depads onboth theselected
receve framea and elow Alarm integration mode$YEL_INTEG; addr045]. Refer to
Table 3-12, Receive &flow Alarm for amode summary antbble 3-13, Receive &llow Alarm
SetClear Criteria for se/clear criteria.
0= No alarm
1= Recéve Yellow Alarm

RAIS Receve Alarm Indication Signat—Criteriafor detetion and clearance of RAISyer ITU
G.77 and ANSI T1.23L.
Mode RAIS Sd/Clea Criteria
El 0 Cleared f two consective dbuble frames{00ps)

each cotainthree ormore zers out of 512 hts, orif
FAS alighmert is recovered [FRED = 0;addr 049].

E1l 1 Set if two congcutive doubleframesead contan two
or fewer zeros at of 512 bits, andwhen RS
alignmer islost[FRED = 1;addr049.

T1 0 Cleared f datareceived for a peria of 3 ms cordins
five or more zers out of 4,632 bis, orif the fame
alignmern is recorered [FRED = 0;acdr 049].

T1 1 Set if data receiedfor a geriod of 3 ms catains four
or fewer zeros at of 4632 hts, ard the frame
alignmern is lost [FRED = 1; addr049.

RALOS Receve Analog Lossof Signal or RCKI Loss of Clock-Real-time RALOSstatus dpendson
the seletion of receve bipolaror digital inputs [RDIGI; add020].

RDIGI RALOS SetClearCriteria
0 0 Clearedfi AGC @ain seting is less han VGA_MAX.
0 1 Set f AGC gain setthgequals VGA_MAX [addr

024]. Thisindicates thathe RTIP/RRING input
signal amgitude remais below theprogrammed
input sigral threshotl for more tlan1 ms.

1 0 Cleaedif RCKI transitions & leastoncein 125 pus.
1 1 Set wkenRCKI remans low for 125 ps.
RLOS Receve Loss ofSignal—Criteriafor detetion and clearance of RLOBer ITU G.775 ad
T1.231.
Mode RLOS SetClearCriteria
T1 0 Cleared if the reeived dda sustains araverage pulse
densiy of 125% over a peria of 114 bits, sarting
with the receip of a pulse—andno occurerce of D0
consedtive ze&os.
T1 1 Set if 100 consadtive zeros are rebed.
El 0 Cleared gponrecepion of 192 hitsin which ro
interval of 32 onsecutive zeos gpeaswhere the
192-bit window begins with recept of a puse.
El 1 Set upn reception of 32 consective Os.
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Receve Loss of Fram Alignment—Real-time or intgratedRLOF status depeds on seleted
receve frame mode, out oframecriteria [RLOFA-RLOFD; addr04Q, and integration moa
[RLOF_INTEG,; addr 045]. Refer tbable A-1 through A-7 in Appendix A to fnd which
frame bits are monitored. Rer to Table 3-2, Receive Fame Modesfor loss/recwery criteria.
During E1 modeRLOF indicates the logilg OR'ed status of AS/MFAS/CAS alignment
machnes fom which individual alignment statsiis repatedseparately in
FRED'MRED/SRED [add 049].

0=no alarm

1 = recéve loss of frane alignment

Signaling Freeze-Real-timeSIGFRZ status indates when input ABCD signalingit
updates ar@o longer being written tothe receie signalig buffer [RSIGn; add IAO-IBF].
Consequently, ABCD sigraling an RPCMO (if signalinginsertian is enabledandRSIGO
outputpinsare fxed to their isting buffered \aues. SIGFRZemains ative for 6to 12ms
longe after CORA or RLOF clearsSIGFRZstaus is alsaffected ly manual SIGFRZ on/df
controls [RSIG_(R; addr 0D7].

0=no alarm (or FRZ_OFF)

1 =signaling freee (or FRZ_ON)

048— Alarm 2 Status (ALM2)

Reports re&time statuof transnit alarms and inbanldopback codevord detectorsAny changen thecurrent
statusactivatesthe carespamdinginterrupt stats bit [SR6; add 005].

7 6 5 4 3 2 1 0
LOOPDN LOOPUP — TSHORT TLOC — TLOF —

LOOPDN InbandLoophback Deactivate—Repats detection orloss ofaninband loopback code which
matches th rogrammedLOOPDN cocke [LBD; addr 044].

0= no inbanl code (o lost)
1 =LOOPDN code detected

LOOPUP InbandLoophback Activate—Reports detection ar loss d aninband loopback codewhich
matches th programmedLOOPUP coé [LBA; addr 043].

0= no inbanl code (o lost)
1= LOOPUP cdedegeded

TSHORT Transnit Short Grcuit—Indicates transmit line drer output has readd its 50 mA curert
limit, which is typically causedpeither ashortcircuited transmit @le or transmissiotine
transient sige current.

0 =nomal
1 =short circuit (50 mA curent limited)

TLOC Transnit Lossof Clock—Clock moritor circuit reports that trarsmit clock (TXCLK) is lost if
no sigral trarsitions are detecteai 8 clock gcles of ACKI. TXCLK is reported as present if
four or nore signal transitions are detected dumjock oscles of ACKI. When usedn
conjunction with AISCLK [addf68], TLOC dso identifesif ACKI is in useandAlS data
transmissioris enforced. TIOC statuss indeterminate ithe ACKI input signal is not present.

0 = trarsmit clockpresent
1 =trarsmit clock lost
TLOF Transnit Loss ofFrame Alignment—Reports transmit framer status per selected mode
[TFRAME; addr070] and lossriteria [TLOFA-TLOFC; adir 071].
0 =recovered
1 =lost
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049— Alarm 3 Status (ALM3)

Reportsreal-timestaus of therecave framer (not dfectedby ONESEClatch mode), ad miscellaneous latche
error status (SEF and RMAISAny changeof thelogical ORof FRED, MRED, or SRED status #gates the
RLOF interrupt [ SR7; add 004]. Refer toTable 3-2, Receive Fame Modes [RFRAME; addr 001] tdind the
criteriafor loss/reovery of frame alignment.

3.8 Receiver Regist ers

6

5

4

3

2

1

0

— RMAIS SEF SRED MRED FRED LOF[1] LOF[0]
RMAIS Receve TS16Alarm IndicationSignal (CAS mode only}-RMAIS is latched ective high ard
cleared lp aprocessor read. Theiteria for detectiorand ¢eaanceof RMAIS is perlTU
G.75.
Mode RMAIS Criteria
CAS Setif TS16 contains tiree @ fewerzeras out of 128 Ltsin each
mutiframe wer two consecutie multiframes (4 ms).
Other Not appli@able(real 0).
SEF Sewrely Errored Frame—SEFis latchel active high and cleared § a processor read. Criia
for detectiorand clearancef SEFis per ANSIT1.231.
Mode SEF Criteria
E1l Set iftwo or more (AS o NFAS) erra's are detected oof six
frames. (RS + NFAS, or 2 IAS,or 2 NFAS errors, etc).
FT/SF/SIC  Set if two or more Ferrors are detected out ofF3 bits.
ESF Set if two or more FPS errors detected out of 6 FPS bits.
SRED Loss of CAS Alignment—Real-tine statuof CAS alignnent mahine.SRED isapplicableif
CASisembled otherwise SRED is 0.
0 = recwrery of CAS alignment
1 =lossof CAS algnment
MRED Loss ofMFAS Alignment—Real-time status of M&S alignnent masine. MRED is
appliable if MFAS is enabledpthawise MRED is 0.
0 = recorery of MFAS alignment
1 = lossof MFAS alignment
FRED Lossof T1/FAS Alignment—Real-time statusf basicframe alignment machine. TIRRED
alarm countefAERR; addr 05A] incements foreach lev-to-highFRED transition.
0 = recwvery of framealignmant
1 = lossof framealignmert.
LOF[1:0] Reason for Loss dfranme Alignment—LOF status is latched wherer FRED r@orts a losef
frame algnmentard remairs held at he latched value wntil the nect loss offramealignment
LOF[1:0] LOF Criteria
00 Three conseattive FAS patem arors
01 Three conseaitive NFAS patem erors
10 9150r more CRC4 erros outof 1000blocks clecked
11 8 ms tim@utwhile searching for MIAS
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3.9 Performance Monitoring Registers

Unused bits indicatedyba dasH—) are reservdand shoud bewritten to 0. Writing to resered bits has no
effect.

If the countepverflow interupt [IER4; addr OOF] ienabled for the respeetiperformancenonitoling
counte, the counterolls over afterreachingits maximum count&ue. If the werflow interrupt isdisabled, the
cownter halds maxmum value upn saturatie. Refer toLATCH [add 046] for adescription of 1-second
latched counteoperation. The processor mustd the LeastSignificantByte (LSB) before reading thdost
Significant Byte (MSB) of each muli-byte counte:.

050— Framing Bit Error Counter LSB (FERR)

7 6 5 4 3 2 1 0
FERR[7] FERR[6] FERR[5] FERR[4] FERR[3] FERR[2] FERR[1] FERR[0]
FERR[7:0] Ft/Fs/ITIDM/FPS/RS Error Count

051—Framing Bit Error Counter MSB (FERR)
If LATCH_CNT [addr 046] isnactive, reading FERRaddr051] deasthe entire FERR[11:0] countlue.

15 14 13 12 11 10 9 8
0 0 0 0 FERR[11] FERR[10] FERR[9] FERR[8]
FERR[11:8] Ft/Fs/TAIDM/FPS/RS Error Count

052— CRC Error Counter LSB (CERR)

7 6 5 4 3 2 1 0
CERR[7] CERR[6] CERR][5] CERR[4] CERR[3] CERR[2] CERR1] CERR[0]

CERR][7:0] CRC6/CRC4 Erra Count
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053— CRC Error Counter MSB (CERR)
If LATCH_CNT [addr 046] isnactive, reading CERR [addr 053] clears trire CERR[9:0]countvalue.

3.9 Performa nce Monito ring Regist ers

15

14

13

12

11

10

9

0 0 0 0 0 0 CERR[9] CERRJ[8]
CERR[9:8] CRC6/CRC4 Erra Count
054—Line Code Violation Counter LSB (LCV)
7 6 5 4 3 2 1 0
Lev[7] LCVe] LCV[5] LCV[4] LCv[3] Levi2] Leviy Lev[o]
LCV[7:0] BPV and EXZ(if EXZ_LCV enabled) Error Count

055—Line Code Violation Counter MSB (LCV)
If LATCH_CNT [add 046] is inactive, readig LCV [addr 055] cleas the etire LCV[15:0] count value.

15

14

13

12

11

10

LCV[15] Lov[14] LCV[13] Lov[12] LCv[Ly LOV[10] Lcvi] Lcvig]
LCV[15:8] BPV and EXZ(if EXZ_LCV enabled) Error Count
056—Far End Block Error Counter LSB (FEBE)
7 6 5 4 3 2 1 0
FEBE[7] FEBE[6] FEBE[5] FEBE[4] FEBE3] FEBE[2] FEBH[1] FEBE[0]
FEBE[7:0] FEBE Cant (apgicable only in E1 mode); walid FEBE count is repatedin T1 moce.

057—Far End Block Error Counter MSB (FEBE)
If LATCH_CNT [addr 046] isnactive, reading FEBE [addr 05657] cleas the entire FEBE[9:0] countue.

15

14

13

12

11

10

0

0

0

0

0

FEBE[9]

FEBE[8]

FEBE[9:8]

FEBE Cant (apgicable only in E1 mode)
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058— PRBS Bit Error Counter LSB (BERR)

Reading BERR transfers the most recent 12-bit cofrom theinternd PRBS error countéo BERR[11:0], and
clearsthe internal errocounte withoutaffecting the rgportedBERR[11:0] \Alue. Subquent reds of BERR

MSB [addr 059] reporthe BERR [11:8] countalue latched when the BERESB was last read.

Fully Integrated TIE1 Framer and Linelnterface

7

6

5

4

3

2

1

0

BERR[7] BERR[6] BERR[5] BERR[4] BERR[3] BERR[2] BERR[1] BERR[0]

BERR[7.0] BERR Count (apgicalle only for testpattem)

059—PRBS Bit Error Counter MSB (BERR)

15 14 13 12 1 10 9 8
0 0 0 0 BERR[11] BERR[10] BERR[9] BERR[8]

BERR[11:8] BERR Coun (superded if BSTART =0)

05A— SEF/LOF/COFA Alarm Counter (AERR)

Reading AERRclears the SE[1:0], CORA[1:0] andFRED[3:0] munt values.

7 6 5 4 3 2 1 0
FRED[3] FRED[2] FRED[1] FRED[0] CORA[1] CORA[0] SEF[1] SEF[0]
FRED[3:0] Receve Loss ofFrame Count-Incrementdor ead ocaurrence of FRED [ALMS3; addr 049].

The 4-bt court is lage enaighto count more thanl00ms of MFAS timeou intenvals (8ms
ead) during E1 modes. Thgrocessocan therefore use tHeRED counter eerflow interrupt
to indicate that aeceive MFAS alignmentsearch hsitimed out.

COFA[1:0] Change ofFrame AlighmentCount—Incrementsad timetheoffline framer generatea
reframe pulse thialigns thereceiver timebasdo anew bit position.Applicableto T1 mods
only.

SEF[1:0] Sewrely Errored Frame Cont—Increments foeach occurnace of SH- [ALMS3; addr 049].
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3.10 Receive Sa-Byte Buffers

Unused bits indicatedyba dasi—) are resered am shaild be writen to 0. Writing to resened bis has no
effect.

Five receive SaByte huffers [RSA4-RSA8] are doubledfered.All five registers are updated withe
Sa-bts received in TSO of ald frames at eacteceive multiframeinterrypt [RMF; acdr 008]. Bit 0 of all RSA
registers catains data fym frame 1pit 1 cantains dtafrom frame 3, bit 2 contagdata from frame 5, and so
on. This gives theprocessoa full 2ms afteRMF-interruptto read ayp Sa-Bytebuffer before theontents
change. The prossor ignoreRSA huffer contents during T1 modend whe therecever reports a losof
FAS aligyment[FRED=1; adir 49]in E1 moc.

05B— Receive Sa4 Byte Buffer (RSA4)

7 6 5 4 3 2 1 0
RSA4[7] RSA4[6] RSA4[5] RSA4[4] RSA4[3] RSA4[2] RSA4[1] RSA4[0]

RSA4[7] Sa4 bit recefed inframel5

RSA4[6 Sa4 bit recedfed inframe 13

RSA4[5 Sa4 bit recedfed inframell

RSA4[4 Sa4 bit receied in frame9

]
]
]
RSA4[3] Sa4 bit receied inframe7
]
]
]

RSA4[2 Sa4 bit receded in frameb
RSA4[1 Sa4 bit receied inframe3
RSA4[0 Sa4 bit receied inframel

05C— Receive Sa5 Byte Buffer (RSA5)

7 6 5 4 3 2 1 0
RSA5[7] RSAS[6] RSAS5([5] RSA5[4] RSAS5[3] RSA5[2] RSAS5[1] RSAS5[0]

RSA5[7] Sab5 bit receded inframelb

RSA5[6] Sab5 bit receded inframel3

RSA5[5] Sab bit recefed inframell

RSAS5[4] Sab bit receded inframe9

RSA5[3] Sab bit receded inframe?

RSA5[2] Sab bit receied in frame5

RSAS5[1] Sab bit receded inframe3

RSA5[0] Sab bit receded inframel
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05D— Receive Sa6 Byte Buffer (RSA6)

7 6 5 4 3 2 1 0
RSA6[7] RSA6[6] RSA6[5] RSA6[4] RSA6[3] RSA6[2] RSA6[1] RSA6[0]

RSA6[7] Sab bit recaied inframel5

RSAG[6] Sab bit recaied inframel3

RSA6[5] Sab hit receied inframell

RSA6[4] Sab bit receded in frame9

RSA6[3] Sab bit recedied inframe?

RSA6[2] Sab bit receied in frame5

RSA6[1] Sab bit receied in frame3

RSAB[0] Sab bit receied inframel

O5E—Receive Sa7 Byte Buffer (RSA7)

7 6 5 4 3 2 1 0
RSA7[7] RSA7[6] RSA7[5] RSA7[4] RSA7[3] RSA7([2] RSA7[1] RSA7[0]

RSAT7[7] Sa7 bit receied inframelb

RSA7[6 Sa7 bit recefed inframel3

RSA7[5 Sa7 bit receied inframell

RSAT7[4 Sa7 bit receied in frame9

]
]
]
RSA7[3] Sa7 bit receied inframe7
]
]
]

RSA7[2 Sa7 bit receded in frame5b
RSA7[1 Sa7 bit recefed inframe3
RSA7[0 Sa7 bit recefed inframel
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05F— Receive Sa8 Byte Buffer (RSA8)

7 6 5 4 3 2 1 0
RSA8[7] RSA8[6] RSA8[5] RSA8[4] RSA8[3] RSA8[2] RSA8[1] RSAB[0]
RSA8[7] Sa8 bit recaied inframel5
RSA8[6] Sa8 bit recaied inframel3
RSAS8[5] Sa8 hit receded inframell
RSA8[4] Sa8 bit receded in frame9
RSA8[3] Sa8 bit recedied inframe?
RSA8[2] Sa8 bit receied in frame5
RSA8[1] Sa8 bit receied in frame3
RSA8[0] Sa8 bit receied in framel
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3.11 Transmit LIU Registers

Unused bits indicatedyba dasH—) are reservdand shoud bewritten to 0. Writing to resered bits has no
effect.

060-067— Transmit Pulse Shape Configuration (SHAPE)

7 6 5 4 3 2 1 0
— — SHAPE[5] SHAPE[4] SHAPE[3] SHAPE[2] SHAPE[1] SHAPE[0]
SHAPE[5:0] Initialized todefault valueswhen theprocessomrites to addr 068Refer topulseshae

descrption in Trarsmit LIU secton (Figure 2-39, Digitized AMI Puse $hape).

068— Transmit LIU Configuration (TLIU_CR)

After witing toTLIU_CR, the piocesso shauld wait for eight MCLK-cycles befoe reaihg back TLIU CR.
This is becaseary write intoTLIU_CR triggers a internaltransfer of ®M datato update th6&HAPE
registers. While this internal transfer is in progresg,raad or write of TIU_CR may be bloatd internally or
it will return an inorrectreadvalue.

7 6 5 4 3 2 1 0
TURNS TERM LBO[1] LBO[0] PULSE[2] PULSE[1] PULSE[0] AISCLK
TURNS Transmit Transformer Turns Ratio—Transmit DAC autonatically scdesthe XTIP/XRING

outputsfor theselected transformeturns ratio. e transmit DAC is aurrent-limitedand
cannda soucesuficiert currert to drive ful-height output pulses wkenanexterral trarsmit
termination resistoand1:1.15 transformer is selected.

0= 1:1.36 transfomer

1=1:1.15 transformer (deiced amplitude iITERM dso enabled)

TERM Trarsmit Termination ResisterTransmit DAC automatically scales the XTIP/XRING output
amplitude tacompensate fiothe presere ofanoptional extemal termiration resistorThe
external resistof51.1Q) is placel in parallé across XTIP/XRING on systems thmatistmeet
—18 dB trarsmitter return loss reqiremens. Better retun loss s also pasilde by more cleely
matchingtransmitter ad calbe impedances, at th expense of higlr paver dissipatio and
lower outputsignal anplitude. (Refer toFigure 2-45, External Brmination Resistor
Placemenfor resistor placemenRefer toTable 3-14, Return Los8/luesfor return loss

values.)
0 = interral trarsmitimpedance (140 k Q)
1 = extemal transmittermination
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Table 3-14. Return L oss Values

3.11 Transmit LIU Re gist ers

Ve
TURNS TERM RTERM RL (d B) (Normalized ) Remarks
Pulse[2:0] = 75 Q Cable Selection
0 0 None 0 1.00 lout scaled for 1:1.36
0 1 51.1 -18 1.00 Compromise match
0 1 40.5 —65 0.89 Impedance match
1 0 None 0 1.00 lout scaled for 1:1.15
Pulse[2:0] = 100 Q Cable Selection
0 0 None 0 1.00 lout scaled for 1:1.36
0 1 51.1 -32 1.00 Compromise match
0 1 54.1 -76 1.03 Impedance match
1 0 None 0 1.00 lout scaled for 1:1.15
Pulse[2:0] = 120 Q Cable Selection
0 0 None 0 1.00 lout scaled for 1:1.36
0 1 51.1 -18 1.00 Compromise match
0 1 64.9 -74 1.13 Impedance match
1 0 None 0 1.00 lout scaled for 1:1.15
LBO[1: 0] SelectlLine Build Out+—Up to three LBO neworkscan be placed ifine with the transmitteto
attenuate XTP/XRING outputs in7.5 dB step, per the sighal transfer éinction defned ly
FCC Rart 68 raggulations. Refer toFigure 2-41 through Figure 2-44 for LBO isolated pulse
tempates, wheh are appicalde orly while PULSE[2:0] = 111).
LBO Attenuaton @ 72 kHz FCC Ogpion
00 0.0dB Option A
01 7.5dB Option B
10 150dB Option C
11 225dB Final Span @rget Loss
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PULSE[2:0] Select Tansnit Pulse Bmplate—Each paitive or negative pulseoutput on XTIP/XRING is
shapedo med thetransmit pulséemplde according tahe selected cable lengthdatype.
(Refer toFigure 2-34, TLIU Waveformand Figure 2-41, 0 dB LBOIlsolatedPulse &mpate for
T1/E1 solated pulsetemplates.) Eahtime he processowritesto TLIU CR [addr 068], the
default shape #ues are transfeed frominternal FOM into SHAPE registas [addr 068067].
Custom shapprogramning for alternatve cabletypes or pulse tephateswill be discussedh
a seprate Bt&8708375/83 7 apdication note.

PULSE Cable Lenght Cable Type Application

000 0-133Ft 100Q Twisted Pair T1DSX

001 133-266 Ft 100Q Twisted Pair T1DSX

010 266-39 Ft 100Q Twisted Pair T1DSX

011 399533 Ft 100Q Twisted Pair T1DSX

100 533655 Ft 100Q Twisted Pair T1DSX

101 ITU-T G.703 75Q Coaxal Cable El

110 ITU-T G.703 120Q Twisted Pair El

111 LongHau FCCPart 68 100Q Twisted Pair T1 CSU/NCTE

AISCLK EnableAutomaic ACKI Switching—When AISCLK is ative and theclock monitorreports a

lossof transmitclock [TLOC, add 048], the ransmiter clock is aubmaticaly switched to
referene ACKI insteal of TCKI, andthe transmitter isforced to sad AlS (dl ones) datalf
both AISCLK andTAIS [add 075] are actie, AlS is transmitteduisingACKI clock regardless
of the clo& monitor status. Set AISCLK only if the system suppliealternate lineate dock
onthe ACKI pin.

Inputs Status Transmit
TAIS AUTO_AIS AISCLK RLOS/RLOC TLOC CLOCK DATA
0 0 X X 0 TCKI Normal
0 0 1 X 0 TCKI Normal
0 0 1 X 1 ACKI AlS
0 1 X 0 0 TCKI Normal
0 1 0 0 1 TCKI Normal
0 1 1 X 1 ACKI AIS
0 1 0 1 X TCKI AlIS
1 X 1 X X ACKI AlIS
1 X 0 X X TCKI AlS
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3.12 Transmitter Registers

Unused bits indicatedyba dasH—) are reseredand shoud be written to 0. Writing to resered bits has no

effect.

070— Transmit Framer Configuration (TCRO)

TCRO selects theffline framer'scriteria forrecovery of transmit framealignment; it determines thautputof
transmit frame and alarformatters averheadbits, and werks inconjunction withTCR1 [addr071] and TFRM
[addr072]. This dlows TCRO to select the trangronline frame monitor's criteridor loss offramealignment,
andwhich overhead bits arsuppliad by the transrt frame andthe darm formaters.

3

2

1

0

TFRRAME[3]

TRRAME[2]

TFRAME[1]

TRRAME[O]

TFRAME[3:0]

The frame formatter generates F$, FPSFAS, MFAS, andCRCbits. The alarm formatter

geneatesYB2, YJ, YO, ad Y16 bits. Framandalam overhead formis ae selectedy
TFRAME[3:0] ard T1/ENN setting, as listed ifables3-15through 3-18. Eachyellow Alarm
canbe gererated marually or auomaicaly [TALM; addr 075], or can be bypassed
[INS_MYEL; addr077.

The frane formatter does not gerate CAS or Sa-bidverhead; thee bits are suppliedyb
TPCMI in Bypass mode [TFRM; add 072], or by progranming TSIGn [add 120-13F] or
TSA4-TSA8 [addr07B-07F] huffer contents. dinsert CAS, the processor sele€tsOCAL
output sigraling for time slot 0 and time slot 16/fprogrammirg transmit peichanrel contrd
registes TPCO [addr 100] and TPC16 [add 11(. The processo then fills ABCD local
signaling value far TPCOwith the MAS pattern ABCD = 0®0) ard TPC16 vith XYXX
pattern(ABCD = 1011).

The frame formatterdoes not geneate SLC, TIDM, or FDL overhead; these bits are
supplied either by TPCMI in Bypass male [TFRM; addr 072 or by progamming the TSLIP
[addr140-17F], TDL1 [addrOAD], or TDL2 [addr0B8] buffer contents.

To insert SIC concentrator maintenancealam, andswitch field values, the procesor
selects ay SLC framer forma and progrens either the TDL1or the TDL2 to operate in
unformattel Packémode @er the F-bit chanrleduring esenframes. Thioverwritesall Fs bits
insertecdby the frame fomatter The data pattern to [sentin 36 Fs bit multiframes writtenas
six 6-bit wordsto the TDL1 or TDL2 circular kuffer. For red-time overheadmanipulation, the
processor can veite thecircular huffer with anew 36-bit pattern, adesired.

To insat T1DM, the praesso enables TIDLE insation on time slot 24 by programming
the trarsmit perchamel control [TDC24 add 118], andfilling the TSLIP bffer location for
TS24 [add 158 with the TIDM framing pattern(TS24 = 10111YRO). If specific T1DM
elementsnust beinsertel and othersbypased, the procgsor conifjures TDL1 or TDL2 to
selectvely inset only the desired bits such asaf1DM sync pattem, R-bits, and/orY-bits, by
programmingdata link kit enalbles [DL1 BIT; add OA5 or DL2_BIT; add 0B(Q].

To insert FDL,the procesor confgures TDL1 to operate er theF-bit channkduring odd
frames [DL1TS; add OA4] and dirring Automatic Perbrmance Repbd Messages
[AUTO_PRM;addr 0AA], orthe procesor maually programd DL1 to sendeach mesage.
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Table 3-15. E1 Transmit Framer Modes (T1/EIN = 0)

TS0 Overhead Insertion Yellow Alarms
TFRAME Framer Mod e
MFAS FEBE CRC4 FAS YEL MYEL
00XX FAS Only Ones Ones Ones Yes YO —
01XX FAS + MFAS Yes Yes Yes Yes YO —
10XX FAS + CAS Ones Ones Ones Yes YO Y16
11XX FAS + MFAS + CAS Yes Yes Yes Yes YO0 Y16

Table 3-16. T1 Transmit Framer Modes (T1/EIN = 1)

F-bit Overhead Insertion Yellow Alarms
TFRAME Framer Mode
Fs FPS CRC6 Ft YEL MYEL
0000 FT Only Ones — — Yes YB2 —
0100 SF Yes — — Yes YB2 —
0101 SF+ JYEL Yes — — Yes YJ —
100X SLC Yes — — Yes YB2 —
0001 ESF+ No CRC — Yes Ones — YB2 YF@
1100 ESF+ Mimic CRC — Yes Yes — YB2 YE®)
1101 ESF + Force CRC — Yes Yes — YB2 YF®
NOTE(S):
@ YF Yellow Alarm is generated manually using DL1 data link controller and transmitting the appropriate BOP message.
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Table 3-17. Criteria for E1 Loss/Recovery of Transmit Frame Al ign ment

Mode Description

FAS Basic Frame Alignment (BFA) is recovered when the following search criteria are satisfied:
»  FAS pattern (0011011) is found in frame N.

« Frame N+1 contains bit 2 equal to 1.

« Frame N+2 also contains FAS pattern (0011011).

During FAS only modes, BFA is recovered when the following search criteria is satisfied:
e FAS pattern (0011011) is found in frame N.
» No mimics of the FAS pattern present in frame N+1.
« FAS pattern (0011011) is found in frame N+2.

NOTE(S): If FAS pattern is not found in frame N+2 or FAS mimic is found in frame N+1, the search restarts in
frame N+2.

Transmit Loss of Frame (TLOF) alignment is declared when:
Three consecutive FAS pattern errors are detected, when the FAS pattern consists of a 7-bit (x0011011)
pattern in FAS frames, as well as bit 2 equaling 1 in NFAS frames.

MFAS MFAS—CRC Multiframe Alignment is recovered when the following search criteria are satisfied:

« BFAis recovered, identifying FAS and NFAS frames.

«  Within 6 ms after BFA, bit 1 of NFAS frames contains the first MFAS pattern (001011xx).

«  Within 8 ms after BFA, bit 1 of NFAS frames contains the second MFAS pattern (001011xx), aligned
to first MFAS.

MFAS errors do not cause Transmit Loss of Frame (TLOF) alignment.

CAS CAS Multiframe Alignment is recovered when the following search criteria are satisfied:

« BFAis recovered, identifying TS0 through TS31.

»  MAS (0000xxxx) Multiframe Alignment Signal pattern is found in the first 4 bits of TS16, and 8 bits
of TS16 in preceding frame contains nonzero value.

CAS errors do not cause Transmit Loss of Frame (TLOF) alignment.
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Table 3-18. Criteria for T1 Loss/Recovery of Transmit Frame Al ign ment

Mode Description
FT Only Terminal Frame Alignment is recovered when
One, and only 1 valid Ft pattern (1010) is found in 12 alternate Fbit locations (3 ms), when F-bits are
separated by 193 bits.

Transmit Loss of Frame (TLOF) alignment is declared when
Number of R bit errors detected meets selected loss of frame criteria [TLOFA-TLOFC; addr 071].

SF Superframe alignment is recovered when
« Terminal frame alignment is recovered, identifying Ft bits.
»  Depends on SF submode.

With JYEL:
If SF pattern (00111x) found in Fs bits.

If no JYEL:
SF pattern (001110) found in Fs bits.
Fserrors do not cause Transmit Loss of Frame (TLOF) alignment.

Transmit loss of frame alignment (TLOF) declared when
The number of Ft bit errors detected meets the selected reframe criteria [TLOFA-TLOFC; addr 071].

NOTE(S): Fs bit multiframe errors are reported in TMERR [ISRO; addr 00B], but do not cause a loss of
transmit frame alignment.

SLC Superframe alignment is recovered when

« Terminal frame alignment is recovered, identifying Ft bits.
» TheSLC pattern (refer to Table A-3, SLC-96 Fs Bit Contents) is found in 16 of 32 Fs bits according to
Bellcore TR-TSY-000008.

Fserrors do not cause Transmit Loss of Frame (TLOF) alignment.
Transmit loss of frame alignment (TLOF) declared when
The number of Ft bit errors detected meets the selected reframe criteria [TLOFA-TLOFC; addr 071].

NOTE(S): Fs bit multiframe errors are reported in TMERR [I SRO; addr 00B], but do not cause a loss of
transmit frame alignment.

ESF Extended superframe alignment is recovered when
A valid FPS candidate is located (001011). Candidate bits are separated by 772 digits and are received
without pattern errors.
« If only 1 valid FPS candidate and
No CRC mode—align to FPS, regardless of CRC6 comparison.
Mimic CRC mode—align to FPS, regardless of CRC6 comparison.
Force CRC mode—align to FPS, only if CRC6 is correct.
« If two or more valid FPS candidates and:
No CRC mode—do not align (INVALID status).
Mimic CRC mode—align to first FPS with correct CRC6.
Force CRC mode—align to first FPS with correct CRC6.

Transmit loss of frame alignment (TLOF) declared when
The number of FPS pattern errors detected meets the selected loss of frame criteria
[TLOFA-TLOFC; addr 071].
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071— Transmitter Configuration (TCR1)

6 5 4 3 2 1 0

TNRZ

TABORT TFORCE TLOFC TLOFB TLOFA TZCS[1] TZCS[0]

TNRZ

TABORT

Transmit NRZ Data—Transmit dubrail unipolar outputs TPOSO/TNEGO are repia ty
non-return to O unpolar data (TNRZO) and trarsmit multiframe syis (MSYNCO). Both
outputsare claked on the risingedge of trarsmitter clak (TCKI). Line encodhg of bipdar
signalson XTIP/XRING isunafected.MSYNCO adive (high) dways markshe frst bit of
transmit multiframeaccording tdhe selected transmit framer mode.
0=TPOSO/TNEGO encoded per TZCS[1:0]
1=TPOSO/TNEGO replacethy TNRZOMSYNCO

Abort/Disable TXOffline Framer—The ofline framerignores reframe requedt®m the
online framer (TLOF) andborts ap in progress TLOF reframe requests. The tdfsame
status [TLOFaddr 048] ismot affected. While ABORT remains ative, the ofline framer
respond®nly tothe processor fee refame request (TFORCE). Thalows the pocessor to
manually ontrol refrane criteria or lock out changes in the cuatrgansmit framealignment.
0 = nomal framer opeation
1= framer disabled
TABORT interacs with EMBED [addr 0DO] to selet which datastream $ examined ly
online ard offline trarsmit framer during emkedded framing modes. If EMBED is actve,
TXDATA outputfrom TSLIPis examined and usea &ign the TX timebae; otherwisethe
TPCMI data stram is &amined and wexlto alignthe TSB timbase asddined in Table 3-19.

Table 3-19. Transmit Framer Position

TABORT EMBED TSB Alignmentt Tx Alignment Tx Framing Mode Notes
0 0 TPCMI Rywheel Transmit Framing (1-5)
0 1 TFSYNC/TMSYNC TXDATA Embedded Framing (6-8)
1 X TFSYNC/TMSYNC Rywheel Normal (5, 6)
NOTE(S):
@

) TFSYNC and TMSYNC must be programmed as outputs.
@ Offline framer examines TPCMI to supply TSB frame alignment.
) Online framer examines TPCMI to supply TSB multiframe alignment.
) SBI mode must match 2048 k or 1544 k line rate.
) TX timebase flywheels at initial alignment until TSB_CTR or TX_ALIGN [addr 0D4].
(6) TSB timebase flywheels if TESYNC/TMSYNC programmed as outputs.
() Offline framer examines TXDATA to supply TX frame alignment.
®) Online framer examines TXDATA to supply TX multiframe alignment.

TFORCE

Force TX Reframe(auto clean—Forces the dfine framerto perform a single refrae,
acwordingto theselected transmiframe mode. TFORCE is automaticallyleaed wherthe
framer acknavledges a request [BTIVE; addr 017]. Theprocessor typically does not need to
forcea refrane, beause theonline framer rdramerequest (TLOF)s active when refrane
criteriaTLOFC-A is met. However, the processomayattempt fore a reframe if the frame or
CRC biterror ratioindicates thathe franer ha alignel to a nimic pattern.

0 = no efect

1 =force TX refame
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TLOFC-TLOFA Transmit Loss ofFrane Criteria—Detamines the number oframeerrors that thenline
framer must detect before declariadgossof frame dignment [TLOF; addr 048]. Refer to
TFRAME [addr07( to find which frame bits arenonitored duiing the selectedramer male.

T1/EIN TLOFG-A Reframe Criteria
0 100 3 corseautive FAS erors
1 001 2out of 4 frame bit errors
1 010 2out of 5 frame bit errors
1 100 2out of 6 frame bit errors

NOTE(S): All other TLOFC-A combinations are invalid.

TZCS[1:0] Trarsmit Zero Code Sypession—SelectZCSard Pulse Desity Violation (PD/)
enfacemen options for XTIP/XRING ard TPOSO/TNEGO aputs. B8ZS ad HDB3
replacetransmittedsequencesf eight orfour Os with a regverable code. Tieseare standal
T1 ard Elline code options, respetively (see Table 3-20).

Table 3-20. Transmit Zero Code Supp ression

Zero Cod e Substitution
TZCS T1/EIN T1DM ZCS PDV (Sent left to right)
00 X X AMI None None
01 0 X HDB3 None 000V or BOOV
01 1 X B8zS None 000VBOVB
10 1 X umcC None 10011000
11 1 X AMI Enforced on PDV errors

AMI Alternate Mark Inversion. Bipolar line code forces successive 1s to alternate their output pulse polarity. Analog and
digital dual-rail outputs are always AMI encoded, although certain AMI codes are modified to include 0 suppression.

HDB3 | Prior to transmission, four consecutive 0s are substituted by 000V or BOOV code, where B is an AMI pulse, and V is a
bipolar violation. ZCS encoder selects the code that forces the BPV output polarity opposite that of the prior BPV.

B8ZS | Prior to transmission, eight consecutive Os are substituted by 000VBOVB code, where B is an AMI encoded pulse, and
V is a bipolar violation.

PDV Enforcer overwrites transmit Os that would otherwise cause output data to fail to meet the minimum required pulse
density per ANSI T1.403 sliding window.

NOTE(S): The enforcer never overwrites a framing bit and is not applicable during E1 mode.

NOTE(S): Each PDV-enforced 1 causes a nonrecoverable, transmitted bit error.

UMC Unassigned Mux Code. DS0 channels containing eight Os are substituted with the 10011000 code, per Bellcore
TA-TSY-000278.

NOTE(S): The receiver's ZCS decoder cannot recover original data content from UMC encoded signal.

NOTE(S): PRBS, inband loopback, and YB2 alarm insertion occurs after PDV enforcement; therefore, output data might violate
minimum pulse density requirements while these functions are active.
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072— Transmit Frame Format (TFRM)

TFRM oontrols the insertioof overhead bitgenerated B transmit frameandalarmformatters. Bypasse
overhead bits flow transparently fromrPCMI systenbus input througT SLIP kuffer.

6 5 4 3 2 1 0

— INS_MYEL INS_YEL INS_MF INS_FE INS_CRC INS_FBIT

INS_MYEL

INS_YEL

INS_MF

INS_FE

INS_CRC

INS_FBIT

Inset Multiframe Yellow Alarm—Applicableto E1 mods only Enables thealarm formatter
to outpu Y16 Multiframe ¥low Alarm.Onceenalted, TMYEL and AJTO_MYEL [addr
075] controlthe darm output state. Thisit must be set t6 in T1 modes. EESF franed T1
mode the YF Multiframe Yellow Alarm is transnitted ky programmng theDL1 dat link
controller and transmittinghe appropriat®it oriented codenessge (BOP message).

0 =bypass

1 = inset multiframe Yellow Alarm
Inset Yellow Alarm—The alarm formatteoutputs Elow Alarms YB2or YJ during T1
modes, a YO during E1modes. Once enaled, TYEL ard AUTO_YEL [add 075 control the
Yellow Alarm outputstate. If the systemwants tobypassJYEL (Fs bit in framel2), it must
bypass alFs bits withiNS_MF [addr073.

0 =bypass

1=inset Yellow Alarm.
Inset Multiframe Algnment—The frame brmatter otputs 6bit SF alignment pattern in T1
mode, or 6-hbit MFAS alignment patternin E1 mode. INS_MF must be setwhile TFRAME
(add 070) selects Fs (T1gr MFAS (E1)alignment.

0 =bypass

1 = insert multiframe alignment
Inset FEBE—During E1 moa, the alam formatter automaticallputputs TSO bit 1 oframes
13(FEBE13) and 15 (FEBEL5) in responseeceved CRC4 errors. FEBE18 ective low for
ead received CRC4 eror detected in SMF FEBE15 isactive low for ead received CRC4
error detected iBMF II. INS_FE should be set while TFRAE (addr 070) selectSEBE (E1)
alignment.

0 =bypass

1=inset FEBE
Inset Cyclic Redundang Check—The frameformatter outputshe @lculated CRC6 bitsin
T1 modeor CRC4 bitdn E1 mode.

0 =bypass

1 =inset cyclic redurdang check
Inset Terminal Framing—The frane formatter outputa 2-bit Ft alignrent patern in F-bitsof
odd frames (SF framingyr FPS framing patterfE SFframing) duringT1 modes—or 8-bit
FAS/NFAS alignment patternduring E1 mades. NS_FBITshoud be set while TFRAME
(addr 070) selects 11, SF), FPS (T1, ESF), oAS (E1) alignment.

note:  If F-bits are bypassed while TSLIRs endled, the system mustseeitherembedded
T1 framingor apply at least a ddule frame (50 us) multiframe syc pulse
(TMSYNC) to provide odd/ezenframealignment.
0 =bypass
1= inset terminal framing

N8370DSE

Conexant 3-73

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5786084/BT8370EPF.html

Bt8370/8375/8376

3.12 Transmitter Registers

Fully Integrated TIE1 Framer and Linelnterface

073—Transmit Error Insert (TERROR)

Transmiterror insertion apabilities areprovided for system diagnostic, productiosti@nd test equipnme
applications.Writing a1 toary TERROR bitinjectsa singleoccurrence of theespedive error on
TPOSOTNEGOand XTIP/XRNG ouputs. Writing a0 ha no éfect Multiple transmiterrors ca be
geneated simultaneolys Injected errorsalso dfect datasent during either Bramer or Analog Loopback
[FLOOP or ALOCP; addr 014].

7 6 5 4 3 2 1 0
TSERR TMERR TBERR BSLIP TCOFA TCERR TFERR TVERR
TSERR Inject CAS Multiframe (MAS) Error—Injects a singléMAS patternerror. TSERRperforms a
logicd inversionof thefirst MAS bittransmited.
0 = no efect
1 =inject MASerror
TMERR InjectMultiframe Error—Injects a single Fs (T1) or M¥S bit (E1) error. TMERR performs a
logical inversion of the next multiframe bt transmited The pocessocanpace wiiting to
TMERR to contol which MFAS bit is errored.
0 = no efect
1 = inject multiframe eor
TBERR Inject PRBS &st Rattern Error—Injects a sing PRBS eror by logically inverting thenext

BSLIP/TCOFA

PRBS genetar output bit. The processor cancgawriting toTBERRto create the desired bit
erra ratio (y to5E-3 if TBERR asserted 1/1%i#ts at @ery frameinterrupt).

0 = no efect

1=inject PRES error

Inject Transnit COFA—Forces al-bit shiftin thelocationof transmit framealignment ly
deleting (or insdéing) one bit position fronthe tansmit frame. During E1 modes, BELI
detamines in which direcion thebit slip will occur. In T1 mode, only one bt dektion is
provided. Notethat TOQOFA alters the &tracion rate of datafrom the transmislip buffer; thus,
repeatd TCOFAs eventudly cause aontrolled frameslip whee oneframe of datas repeated
(TYBSLIP = 0) a where oe frame ofdata is deletedBSLIP = 1).

TCOFA T1/EIN  BSLIP Transmit COFA

0 X X No efect

1 0 0 Inhibit output of TSO bt 1 for one frame
1 0 1 Insertl prior to FAS paternfor one fame
1 1 X Inhibit output of F-bit for one fame

TCERR Inject CRC Error—Injects a sing CRC6(T1) or CRC4 (E) bit erra. TCERR logcally invert
the next CRC bit trarsmitted. The processe can @ce witingto TCERRto cortrol which CRC
bit is errored

0 = no efect
1=linject CRC erra

TFERR Inject FrameBit Error—Injects a singld-t, FPS or FAS bit erra, depewling onthe selected
transmitframer mode. TERR logically invert the net frame bi transmited The pr@esso
can pacewriting to TFERR,to control which frara bit iserrored.

0 = no efect
1 = inject frane aror
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3.12 Transmitter Regist ers

Inject Line Code Volation—Injectsa sirgle LCV error dependng on theline mode arl the
selected ZCS. Il mode, the CV injector waits for transmission of tw conseutive pulses
onthe dateoutpu before perfaming BPV error insertionandclearirg the TVERR it. A BPV
error canot be injected into tansmit data steam that dognot contairtwo consecutie 1s.
TVERR s lathed unil anopportunity to inject aBPV errar is presengd, thus preventing the
receving end from detectinframeor multiframebit errors, CRCerrors, multipleBPV errors
(due to ZCSpattem caruption), orPRBS tespattem bit errags asa consegenceof erra
insertion. In B mode with HDB3selected, the LCV injector sends te conseutive BPVsof
the samepolarity, which causes theeceving end to deted single LCVerror.

0= no efect

1 =inject line code violatio

074— Transmit Manual Sa-Byte/FEBE Configuration (TMAN)

7 6 5 4 3 2 1 0
INS_SA[8] INS_SA[7] INS_SA[6] INS_SA[5] INS_SA[4] FEBE Il FEBE | TFEBE
INS_SA[8] Manual Sa8-Byte Tarsmit (0-bypass)
INS_SA[7] Manuwal Sa7-Byte Tarsmit (0-bypass)
INS_SA[6] Manual Sa6-Byte Tarsmit (O-bypass)
INS_SA[5] Manual Sa5-Byte Tarsmit (O-bypass)
INS_SA[4] Manuwal Sa4-Byte Tarsmit (0-bypass)
FEBE_Il Bit to manually trarsmitin FEBEbit position of Framelb.
FEBE _| Bit to manually trarsmitin FEBEbit position of Framel3.
TFEBE Manual Tansmit FEBE (Osrrides INS_FE; addr 072}Provides a manuaherride for
FEBE bits that areormally sent ly the alarm formatte[INS_FE; addi072]. When ative,
FEBE._I cortrols the @ta ouput in TSO bt 1 o frame B (FEBE13, andFEBE_ Il contrds the
data aitputin TSO bitl of frame 15 (FEBE15)
INS_.FE TFEBE FEBE[13] FEBE[15] Desciption
0 X TPCQMI TPCM Bypass FEBE
1 0 SMF | SMF I Automatic FEBE
1 1 FEBE_| FEBE_II ManualFEBE
NOTE:  Automatic FEBE isetion uses tw CRC4 erra signals from the receiver to
indicate SMF lard SMF Il erors.Each errossigral is latched anddhd for one
full multiframe to compenda for phasedifferences betwee receve and trasmit
multiframe tming.
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075— Transmit Alarm Signal Configuration (T ALM)

7 6 5 4 3 2 1 0

— — AUTO_MYEL AUTO_YEL AUTO_AIS TMYEL TYEL TAIS

AUTO_MYEL /TMYEL Automaic Manuwal Transmi Multiframe ¥low Alarm—Applicableto E1 mods only.
Automatic mode sendMultiframeYellow Alarm for theduraion ofa recéve loss of CAS

alignment [SRED; addr 049]. Manluenode s&ds Y16 Multifrane Yellow Alarm aslong &
TMYEL is active.

INS MYEL TMYEL AUTO_MYEL Transmit Multiframe Yellow

0 X X Inactive, sumplied by TPCMI

1 0 0 Inactive, sugplied by TPCMI

1 0 1 El-Y16-follows SRED status
1 1 X E1-Y16

AUTO_YEUTYEL  Automeatic Manud Transmit ¥low Alarm—Automatic mode sends aefow Alarm forthe

duration of a recee loss of frame alignnmé [FRED; addr 049]. Manual mode sends dterm
aslong asTYEL is active and low Alarm insertion[INS_YEL; addr 072] is enabled.

INS_YEL TYEL AUTO_YEL TransmitYellow Alarm
0 X X Supplied by TPCMI
1 0 0 Inative(!)
1 0 1 Follows FRED satus
1 1 X Active
NOTE(S):

(1) When Iractive, time sld data passes thoudh trarsmitter without modfication.
2. TotransmitT1DM Yellow Alarm (Y 24), the pocessomust pogram TDL1,
TDL2, or TSLIP huffer totransmi Y-bit outputin time sla 24.
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AUTO_AIS /TAIS  Automatic Manal Transmit Alam Indication SignaWhen actiated manually (TAIS) or

automaticly (AUTO_AIS), thealarmformater replaces aldataoutput onTPOSO/TNEGO
andXTIP/XRING with anunframedall-1s signal (AIS). Thisncludes replacing data supplied
from TROSI/TNEGI androm the receiver during line loopback [LLOOR addr014.
Automatic mode serglAIS forthe duation d receve lossof signal [RLOS;addr 047] or
receve loss ofclock [RLOC; aldr 047], depedingon theanalog or digital line inteate
option [RDIGI; addr 020]. If AISCLK [addr 06§ is enabledTAIS also povides manal
switch control @er ACKI clock input. AJTO_AIS doesotaffect ACKI switching.

AIS trarsmission[TAIS, AUTO_AIS; addr 075 or AISCLK; add 068] does na affect
transmit data that ioped bak to the recerer during framer loopback [FLOOP; addr 014].
This allows koth FLOOP and LLOOP to be adive simultaneously during loss of signal,
without disruging data inthe framerloopback path.

TAIS AUTO_AIS AISC TransmitData Trarsmit Clock
LK (TCKO)
0 0 0 Normal, No AIS TCKI
0 0 1 AIS during TLOC ACKI while TLOC
0 1 0 AIS DuringRLOS/RLOC TCKI
0 1 1 AIS During TLOC orRLOS  ACKI while TLOC
1 X 0 Manual AIS TCKI
1 X 1 Manual AS and ACKI ACKI

NOTE: Sysems thattransmi framed allones canutilize inbandloopbackcode generator
[TLB; addr 077] to sendall onesin payload aly.

076— Transmit T est Pattern Configuration (TP ATT)

7 6 5 4 3 2 1 0
— — — TPSTART FRAMED ZLMIT TPATT[1] TPATT[O]
TPSTART EnableTest Rattern Transmission.
FRAMED PRBS Framed-When set, th€®RBS pattermloes not werwrite framing bit positionsandis

stopped during these bit periods. In T1modg, the frame bt (every 198" bit) is not overwritten.
In E1 mode, th&RBS testpatiern is not writen totimeslot 0 (FAS andNFAS words)and
time slot 16 (CAS signalling wrd) if CAS framing is alsselectedCAS framing isselected
by settingTFRAME[3] to 1 inthe Transmit Cafigurationregister [TCRQ addr07(Q. If
FRAMED is dsabkd the test ptternis trarsmitted n all time slos.

ZLIMIT Enable OLimit; 7/14 dependng on pattern
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TPATT[1:0] PRBS test g@terrs used ly RPATT [add 041 and TRATT [add 07§ aredefined inthe ITU
stardards O.151and0O.123 to wee either inerted a non-inverted dita. Bt83F0/8375/8376 uses
stardarddata inversion for the seécted PRBS test patern wless ZLIMIT is enaled, inwhich
ca® thetest patteruses non-irverted datg(seeTable 3-21).

Table 3-21. Transmit PRBS Test Pattern

FRAMED ZLIMIT TPATT Test Pattern Inversion
0 0 00 Unframed 21* No
0 0 01 Unframed 21 Yes
0 0 10 Unframed 22° No
0 0 1 Unframed 223 Yes
0 1 00 Unframed 21 with 7 zero limit No
0 1 01 Unframed 21 with 7 zero limit No
0 1 10 Unframed 22 with 14 zero limit (QRSSIQRS/QRTS) No
0 1 11 Unframed 22 with 14 zero limit (non-std) No
1 0 00 Framed 211 No
1 0 01 Framed 21° Yes
1 0 10 Framed 220 No
1 0 11 Framed 22 Yes
1 1 00 Framed 2'* with 7 zero limit No
1 1 01 Framed 2%° with 7 zero limit (non std) No
1 1 10 Framed 22° with 14 zero limit (QRSS/QRS/IQRTS)) No
1 1 1 Framed 223 with 14 zero limit (non-std) No
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3.12 Transmitter Regist ers

7 6 5 4 3 2 1 0
— — — - LB_LEN[1] LB_LEN[0] UNFRAMED LBSTART
LB_LEN[L: 0] InbandLoopback Cock Lengh (from LBP):
00 = 4 bits
01 =5 bits
10 =6 bits
11=7 bits
UNFRAMED Loopback Code Qarwrites Framing
LBSTART Stat Inband Loopback Cade Transmsgsim
078—Transmit Inband Loopback Code Pattern (LBP)
7 6 5 4 3 2 1 0
LBP[1] LBP[2] LBP[3] LBP[4] LBP[5] LBP[6] LBP[7] —
LBP[1] First bit transmited
LBP[2] Second bitransnitted
LBP[3] Third bit transmited
LBP[4] Fourth bit transmited
LBP[5] Fifth bit transnitted
LBP[6] Sixth bit trarsmitted
LBP[7] Sewenth bit transmited
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3.13 Transmit Sa-Byte Buffers

Unused bits indicatedyba dasi{—) are reserd and shald be written ta0. Writing toresewed bits has no
effect.

Five transmitSa-Byte kuffers (TSA4-TSAS8) are used to set Sa-bits in TSOThe entie group of 40 bits is
sampledevery 16 frames, coincieht with the TMF interrupt baundary [addr 008]. Bit O from eachl' SA register
is theninserted dring frame 1 bit 1is inseted during frame 3; lit 2 is insertedluring frame 5; ad so o This
gives the proessor anaximum of 2 ms after theMTF interruptto write nev SaByte kuffer values. Transmit
Sa-hts maintain afixed relatonship to the tansmitCRC multiframe.

07B— Transmit Sa4 Byte Buffer (TSA4)

7 6 5 4 3 2 1 0
TSA4[7] TSA4[6] TSA4[5] TSA4[4] TSA4[3] TSA4[2] TSA4[1] TSA4[0]

TSA4[7] Sa4 bi transmitedin frame 15

TSA4[6] Sa4 bi transmitedin frame 13

TSA4[5] Sa4 bi transmitedin frame 11

TSA4[4] Sa4 bi transmitedin frame 9

TSA4[3] Sa4 bi transmitedin frame 7

TSA4[2] Sa4 bi transmitedin frame 5

TSA4[1] Sa4 bi transmitedin frame 3

TSA4[0] Sa4 bi transmitedin frame 1

07C—Transmit Sa5 Byte Buffer (TSAS)

7 6 5 4 3 2 1 0
TSAS[7] TSAS5[6] TSAS[5] TSA5[4] TSAS[3] TSAS5[2] TSAS[1] TSAS[0]

TSA5[7] Sab bi transmitedin frame 15

TSA5[6] Sab bi transmitedin frame 13

TSAS5[5] Sab bi transmitedin frame 11

TSAS5[4] Sab bi transmitedin frame 9

TSAS5[3] Sab bi transmitedin frame 7

TSA5[2] Sab5 bi transmitedin frame 5

TSA5[1] Sab5 bi transmitedin frame 3

TSAS5[0] Sab5 bi transmitedin frame 1
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07D— Transmit Sa6 Byte Buffer (TSA6)

3.13 Transmit Sa-Byte Buff ers

7

6

5

4

TSA6[7] TSA6[6] TSA6[5] TSA6[4] TSA6[3] TSA6[2] TSA6[1] TSA6[0]
TSAG[7] Sab bi transmitedin frame 15
TSAG[6] Sab bf transmitedin frame 13
TSA6[5] Sab bi transmitedin frame 11
TSA6[4] Sab6 bi transmitedin frame 9
TSA6[3] Sab bi transmitedin frame 7
TSA6[2] Sab bi transmitedin frame 5
TSAG[1] Sab bi transmitedin frame 3
TSAG[0] Sab bi transmitedin frame 1
07E—Transmit Sa7 Byte Buffer (TSA7)
7 6 5 4 3 2 1 0
TSA7[7] TSA7[6] TSA7[5] TSA7[4] TSA7[3] TSA7[2] TSA7[1] TSA7[0]
TSA7[7] Sa7 bi transmitedin frame 15
TSAT7[6] Sa7 bi transmitedin frame 13
TSA7[5] Sa7 bi transmitedin frame 11
TSA7[4] Sa7 bi transmitedin frame 9
TSA7[3] Sa7 bi transmitedin frame 7
TSA7[2] Sa7 bi transmitedin frame 5
TSA7[1] Sa7 bi transmitedin frame 3
TSA7[0] Sa7 bit transmitteth frame 10F—Transmt Sa8 Bye Bufer (TSA8)
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07F—Transmit Sa8 Byte Buffer (TSA8)

7 6 5 4 3 2 1 0
TSA8[7] TSAB[6] TSA8[5] TSAB[4] TSA8[3] TSA8[2] TSA8[1] TSA8[0]

TSA8[7] Sa8 bi transmitedin frame 15

TSA8[6] Sa8 bf transmitedin frame 13

TSA8[5] Sa8 bi transmitedin frame 11

TSA8[4] Sa8 bi transmitedin frame 9

TSA8[3] Sa8 bi transmitedin frame 7

TSA8[2] Sa8 bi transmitedin frame 5

TSA8[1] Sa8 bi transmitedin frame 3

TSA8[0] Sa8 bi transmitedin frame 1
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3.14 Clock Rate Adapter Registers

Unused bits indicatedyba dasi—) are resered am shaild be writen to 0. Writing to resened bis has no

effect.

090— Clock Rate Adapter Configuration (CLAD_CR)

7 6 5 4 3 2 1 0
CEN XSEL[2] XSEL[1] XSEL[0] LFGAIN[3] LFGAIN[2] LFGAIN[1] LFGAIN[O]

CEN EnableCLAD Phase DetecterWhenactive, the CPHASE detector comparthe CLAD
reference (CLADI/RSCALE) to the CLIB variable (CLADV/VSCALE), and sendhe
resulting phee error informatiorto the NCO. When inaeste, theCLADI signal is ignore and
JEN or JFREE [adl 002] selects the iput timingreference.

CEN JEN JFREE JDIR CLAD Input Timing Reference
0 0 1 X REFCKI = Free running 10 MHz clock
0 1 1 0 REFCKI= Free runing 10MHz clock wih transmi
JAT
0 1 1 1  REFCKI= Free running 10 MHz clock with reiwe
JAT
0 1 0 0 TXCLK =TCKI or ACKI per AISCLK [addr 068]
0 1 0 1 RXCLK = RPLL orRCKI per ROGI [addr 020]
1 0 0 X CLADI = Systen clo, bypass AT elagic store
1 1 0 0  CLADI = Systan clock, with trarsmit JAT
1 1 0 1 CLADI = Systen cloc, with recéve JAT
NOTE: JCLK alays opeates afl'1 or E1 line ate selectedby T1/E1N.

XSEL[2:0] Line Rate Multiple Sebct—The CLAD divider chain outputs (CLADO ard CLADV) can be
programned to operate ©2° to 2° times (1 X 6 32X) the T1E1 line rate XSEL chaoses the
multiplier. Thisis goplicableonly whenOSH. or VSEL [addr 091]sekctsthe mutiplier
output.

XSEL Output (kHz) Output (kHz) Line Rate Multiplier
T1/E1IN =0 T1/EIN =1
0 2048 1544 X
1 40% 3088 X
2 81® 6176 X
3 16384 12362 8X
4,5,6,7 — — Reseved
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Loop Fiter Gain—DeternminesCLAD |itter tolerance angltter attenuatiorcharacteristicsyo
sekcing the NCO bop filter'sproportond phase gor gan. Lower gain auesimprovejitter
tolerane by reducingphaseaesponsdime, but provide lessjitter atenuaton. Higher gain
values incease thephaseresponse timandimprove jitter attenuation at thexpense of loop
acquisitian time.

LFGAIN[3:0]

NoTE:  Loop instablity or acquisition failures may restiffrom incorrecly programmed
LFGAIN vaues. pically, LFGAIN is programmed tprovide a minimum 3 Hz loop
bandwidth ad 20dB/decadéitter attenudion with 6 Hzfilter cutof frequeng.

LFGAIN valuesof 5 or6 aretypicdly chosen to reetjitter requiremets.

LFGAIN Proportional Gain
0000 1/20
I I
111 1/215
091— CLAD Frequency Select (CSEL)
7 6 5 4 3 2 1 0
VSEL[3] VSEL[2] VSEL[1] VSEL[0] OSEL[3] OSEL[2] OSEL[1] OSEL[0]
VSEL[3:0] CLADV Frequenyg Select—Applicade only if CEN [add 9] is actve. Picks one okight
CLAD divider chainfrequenciesto feed back to th€PHASE detetor. (Refer toTables 2-8
through2-9 for programming xamples.)The séected CLADV frequeny passe$o VSCALE
for further division before phasedetectorcomparisan.
VSEL CLADV Frequeng (kHz)
0000 102
0001 208
0010 40%
0011 812
0100 25®
0101 154
0110 153
0111 TLVEL line rae x 2XSEL (add 090)
IXxX 16,34
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OSEL[3:0]

3.14 Cloc k Rate Ada pter Regist ers

CLADO Frequeng Select—Picks one ofight CLAD dvider chain frequencies to oput on
the CLADO pin.(Referto Table 2-8, CLADO Reauencies 8ection through2-9 for
programmingexamges withvarious input timing refererces.)

OSEL CLADO Fregency (kHz)
0000 1024
0001 2048
0010 4096
0011 8192
0100 2560
0101 1544
0110 1536
0111 Multiplier = T1E1 line rate x 25E- (addr090)
IXXX 16,384
092— CLAD Phase Detector Scale Factor (CPHASE)
7 6 5 4 3 2 1 0
— RSCALE[2] RSCALE[1] RSCALE[0] — VSCALE?2] VSCALE[1] VSCALEO]
RSCALE[2:0] CLAD RefaenceScaleFactor—Divides CLADIsignal ty 2[RSCALE] o form CLADR input to
CPHASE deéecbr. Applicable only if CEN [addr 090]is active. All ows the sysemto supply
CLADI frequeng, up to a maximum of28 timesthe desied CLADR reference fragengy.
RSCALE Scale Fctor CLADR Rderence
000 1 CLADR = CLADI
001 2 CLADR =CLADIf2
010 4 CLADR = CLADI/4
011 8 CLADR = CLADI/8
100 16 CLADR = CLADI/16
101 32 CLADR =CLADI/32
110 64 CLADR = CLADI/64
111 128 CLADR =CLADI/128
VSCALE[20] CLAD Variable Sale Factor—Divides CLADV signal ty 2[VSCALE] hefore use in the
CPHASE deéecibr. Applicable only if CEN [addr 090]is active. All ows the sysemto sekct
CLADV frequemy that is upto 128 times CLADR.
VSCALE Scale Rctor CPHASE \ariable Input
000 1 CLADV selected by VSEL [addr 091]
001 2 CLADV/2
010 4 CLADV/4
011 8 CLADV/8
100 16 CLADV/16
101 32 CLADV/32
110 64 CLADV/64
111 128 CLADV/128
N8370DSE Conexant 3-85
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093— CLAD Test (CTEST)

For Conexant test prposes onlySet to 0 fo nomal ogeration.

7 6 5 4 3 2 1 0
— — — PNSEL D20A TBUS RWINI JINIT
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3.15 Bit-Oriented Protocol Registers

Unused bits indicatedyba dasi{—) are resered am shaild be writen to 0. Writing to resened bis has no
effect.

The Bit Oriented Protocol (BORJanscerer sends andeceives BOP messages, including ES&law
Alarm, which consists & repeatedl6-bit pattems with anembedéd 6-bit codevord. The BOP messagchanrel
is configured tooperateover thesame bannel selectel by theDL1 Time Slot Enableegister [DL1_TS;
addrOA4]. Therefore, DL1 must be caglired and pabled to How BOP operation, as deribed inTable 3-22.

Table 3-22. (Datalink Configuration Register Descrip tion)

Datali nFI:eC;ci); Lirgsurati on Value Descrip tion
DL1 TS [addr 0A4] 0x40 Enabling odd frames, Fhit(T1)
DL1 BIT [addr OA5] 0x00 Select bits to use in time slot.
DL1_CTL [addr 0A6] 0x03 Select normal FIFO mode, FCS, Tx enabled, Rx enabled.
RDL1 _FRC[addr 0A7] OOH###tHH #HHHH is the threshold for receiver FIFO near full.
TDL1_FEC [addr OAB] OO##HHtHH #iHHHH is the threshold for transmit FIFO near empty.

The BOP message charimeust be confjured to opeate over the FDL chanrddor BOP mesages to corvey
Priority, Command, and Regpse codeord messages acating to ANSI T1403, Section9.4.1. Tke
preedeance of transmited BOP messagewith respecto curreit DL1 transmitadivity is configurable
[TBOP_MODE;addr OAQ]. BOP messag can alsde transmittedduting E1 mode, althugh thel6-bit
codevord patterrhas not been adopdess an E1 standard. BORessagéormat:

Oxxxxxx011111111 (transmitted right to left)

[ 543210] 6-bit codeword

0AO0—Bit Oriented Protocol T ransceiver (BOP)

7 6 5 4 & 2 1 0

RBOP_START | RBOP_INTEG | RBOP_LEN[1] | RBOP_LEN[0] | TBOP_LEN[1] | TBOP_LEN[O] | TBOP_MODE[L] | TBOP_MODEI0]

RBOP_START BOP Reeiver Enable—When active, the BOP reeiver searchesthe FDL channefor datatha
matches d6-bit pattern inthe fam of Oxxxxxx011111111, where xxxxxx equels a6-bit
codevord. Othewise,the BOP re&iver is disabled.

0 =disabled
1= BOP receier enable
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RBOP_INTEG RBOP Integration—Requires reeipt of two identicd, conseautive 16-bit paterns (without
errars orgaps betveen pttems) tovalidate a sinte codevord. In this caseanerrored
codeword does nbincremem the pattem couri. RBOP integration must beenalled to meet
codevord detection criteria while meving a 1E3 bit error ratio. RBOP_INEG adds at kst
one to themumber ofkuccasive 16-bit patterns needed to qualifyceiptof BOP messag@ in
arow countsas 1 pattern; 1ih a rav counts & 10; and26 ina rov counts a®5).

0 = no intgyration
1=RBOP irntegrationRBOP_LEN][1.0]

RBOP Messag Length—Selects thexumberof suacessive identical 16-bit patterns needed
to qualify recept of a single BOP mesga and update RBOP [addr 0A2] with the reeei
codeword. During this time,the RBOPinterrupt [ISR1;addr 004] is also acivated.Successie
patterrs canbesemrated ty ary numker of bits, as log as thg do nd containadifferen valid

codevord.
RBOP_LEN Successie Patterns Notes
00 1 Single 16-kt patem updaies RBOP
01 10 Minimum conmandresmpnse lenth
10 25 Preferred command respnse lenth
11 Change RBOP pdates omeceip of each ew
patem

TBOP_LEN([1: 0] TBOP Messageength—Selectghe numbeof repeatd 16-bit patterns serats asingle
messagwhen aTBOP [add 0A1] codeword is written Another messagwith the sameor
differentcodevord value an bewrittento TBOPas soon siprior message start is
acknavledged, viaactivation ofa TBOP interupt [ISR2 addr009. If nonew message is
written, thre FDL chanal returns to TDL1 otput cortrol upon campletion of message
transmission. The processor changes TBOP_LEdhtbtranshssion ofa continuously
repeating ressage.

TBOP_LEN  Repeted Message Notes
Péterns Length (ms)
00 1 4 Single messagisends & FDL bits
01 10 40 Minimum command,esponse lengt
10 25 100 Preferred command
11 Contnuous  Coninuows  Required for ESFYellow Alarm
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TBOP_MODE][1:0]

3.15 Bit-Oriente d Protoc ol Regist ers

Trarsmit BOP mode-Enableghe BOP transmiter and etablishes priority of TBOP [addr
0A1] outputin relation to TDL1 [add OAD] outpu. When TB@P messages agiven ouput
priority, ary write to TBOP abots TDL1 output within the n&t 8 FDL bit times ad susgnds
TDL1 dataoutput until TBOP has completedatismissionThe pra@esso cancheck TMSG1
status [addr OAE] before writing TBOP to determine if TDL1 output is idle. The Thfféib
can bewritten while TBOP isgrantel priority.

WhenTDL1 messagsare given output priority, TBOPoutput is stspened whenthe TDL1
bufferbecomes ne-empty In case of mitiple pendng messags, PRM messagesvehighest
priority, then BOR andthen TDL1. Futhermore, TBOP $ forcedto wait urtil the TDL1 huffer
is empy andthe TDL1 ouputis in the ide state befte TBOP aitput is graried piority. If
TBOP_LEN is contimous, and TIR1/PRM message ubput is pending then TBOP is
susperdedat the next 16-bit patternboundary TDL1 priority is used to trarsmit PRM, 51
Idle (ISID), or optional pathmairtenarce (PID, TSID) messagesyhich are separated/ lEESF
Yellow Alarm codwvords, as deined in Anrex D of ANSI T1.4@.

TBOP_MODE Mode Desdiption
0X Disabked TBOP wites aregnored
10 TBOP ouput priority
11 TDL1 output priority

0A1— Transmit BOP Codeword (TBOP)
Writing a co@word into TBOP tiarsmits a BOP messageThe LSB & transmited first.

7 6 5 4 3 2 1 0
— — TBOP[5] TBOP[4] TBOP[3] TBOP[2] TBOP[1] TBOP([0]

TBOP[5] Sixth bit trarsmitted

TBOP[4] Fifth bit transnitted

TBOP[3] Fourth bit transmited

TBOP[2] Third bit transmited

TBOPJ[1] Second bitransnitted

TBOP[0] Trangnit BOP odeword; firstbit transmited

N8370DSE Conexant 3-89
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0A2— Receive BOP Codeword (RBOP)

7 6 5 4 3 2 1 0
RBOP_LOST | RBOP_VALID RBOP[5] RBOP[4] RBOP(3] RBOP[2] RBOP[1] RBOP[0]
RBOP_LOST Previous MessagOverwritten—Activated when RBOP isupdatel end RBOP_\ALID is
already se¢, indicatingthe preious mdeword was never read ly the process.
0= no eror
1 = prior cadeword lost
RBOP_VALID RBOP Messageaid—Set eachime RBOP[50] is updatedwith a codword value. Readng
from RBOP clearRBOP_VALID.
0= no messager messag read
1= nev RBOP messageceied
RBOPI5] Sixth bit receved
RBOP[4] Fifth bit received
RBOPI[3] Fourth bit recered
RBOPI[2] Third bit received
RBOP[1] Second biteived
RBOP[0] Receve BOP codword, first bit recered

0A3— BOP Status (BOP_ST AT)

Real-time statusof the BOP transniter and recefer arereported primarilyfor diagnostic purposes.

7 6 5 4 3 2 1 0
TBOP_ACTIVE | RBOP_ACTIVE — — — — — _

TBOP_ACTIVE TBOP Active—Remans sd for the ertire length of amessgeas déined by TBOP_LEN[1:0]
[add OAQ].

RBOP_ACTIVE RBOP Actve—If RBOP LEN [add 0AQ] is programmecdto 10 or 25, RBAP_ACTIVE is set
at theend of thefirst patterrand heldactive until the desird numbe of patternds detected.
The RBOP irterruptis thengeneratedRBOP_ACTIVE does na togde whenRBOP_LEN is
programmedto 1.
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3.16 Data Link Registers

Unused bits indicatedyba dasH—) are reseredand shoud be written to 0. Writing to resered bits has no
effect.

The Bt8370 andBt8375 cortain two independent Deta Link Contrallers (DL1, DL2) that areprogrammedo
send and rece¢ HDLC formattedor unformdted seribdaa overany combination of bits within a selected time
slot. The serial data chagla operate at anultiple of 4kbps, p to the full 64 kbps time slot ate, by selectinga
combindion of time slot bits from odd,ven, or dl frames. DL1 and DL2each contaim 64-lyte receve and
64-byte transmit bff er which function asprogrammable legth circular hiffers or as ful-length data FIPs.

The Bt8376device mntains only asingle controller, DL1.

0A4—DL1 Time Slot Enable (DL1_TS)

7 6 5 4 3 2 1 0
DLL_TS[7] DL1_TS[6] DL1_TS[5] DL1_TS[4] DL1_TS[3] DL1_TS[2] DL1_TS[1] DL1_TS[0]
DL1_TS[7] Unchannelized—Test modeonly, all timeslots selected. Zero for normal ogién.
DL1_TS[6, 5] Frame Skect—Transmit and receé data linkl operats ondata only duringpeeified T1L/E1

frames.Frame select optiongive the procssor acess to dfferenttypesof data linkchannels
and overhea channelsOverheal bit insertionis perfornmed afterTDL1, so inteénaltransmitter
overheadinsertion mustbe bypassed [TFRMadd 072] before piocesso-suppied overhead
canbe output from TDL 1.

00 = all frames

01 = eyen framesonly

10 = odd frames oly

11 =resered
DL1_TS[4:0] Time Slot Word Enable—Trarsmitandreceve data litk 1 operateson data ofy during the
specifed time slotDuring T1 mode,selecting timeslot Oenables data linkperationon the
F-bit positions.
DL1 TS[4:Q Time sld Enabk
00000 F-bit (T1) or TSO (E1)
00001 TS1
I I
11110 TS30
11111 TS31
N8370DSE Conexant 3-91
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OA5—DL1 Bit Enable (DL1_BIT)

7 6 5 4 3 2 1 0
DL1_BIT[7] DL1_BIT[6] DL1_BIT[5] DL1_BIT[4] DL1_BIT[3] DL1_BIT[2] DL1_BIT[1] DL1_BIT[0]
DL1_BIT[7:0] DL1 Bit Selet—Works in canjunction with DL1_TS [add 0A4] to select one omoretime

slat bits far data lirk input ard ouput. Any combinationof bits can be eabledby writing the
correspomnling DL1 BIT active (high). The LSB enablesrkt bit tarsmitted oreceived, and
MSB enables eighth bit trasmitted or reeived. DL1_BIThas no éfect when DL1_B selects
T1 F-bits.

0 = disalbe data linkbit

1 = enabledatalink bit

0A6—DL1 Control (DL1_CTL)

6 5 4 3 2 1 0

TDL1_RPT DL1[1] DL1[0] TDL1_EN RDL1_EN

TDL1_RPT

DL1[1: 0]

TheCircular Buffer/FIFO control bit [TDL1_RPTaddrOA6] allows theFIFO toad asa
circularbuffer; in this mode, anessagecan be transmitte repegedly. This featureis available
only for unformatted transmdaa link applications.The processor can repeatedly séned
patterns on the selected channeWiting a 1- to 64-pte message into the circulbuffer. The
programmedmessage lagth repeats unil the pirocessowrites a @w messag. The first byte o
ead unformatted mesgeis output aitomdically, aligned tothe frstframeof a24-, or
16-frame transmit raltiframe (SF/ESF/MRAS). This allovs the proessor tesource gerhead
or data elemets aligred to theTX timebaseln both SF and ESF T1 modes, amhatted
messgesare alignedn 24-frane bounddes. Thereforeg in SFapplicdions, the repeating
messag must be desiged tospan tvo SFmultiframes. Eaclinfformatied messag wiitten i
output-aligné only afterthe preceding messagenpletes transmis®n. Theréore, data
continuity is retaned duringthe linkage of consritive messges, provided that the contents of
eat messageansistof a muliple of the multframe length.

DataLink 1 mode—Selects eithe HDLC-formated Frane Check Sequence (FCS) or
Non-FCS trasmitandreceve data lik message madbr unformatted (Bck8or Pack6)
messag mode. Duing HDLC modes, the transmigceve circuts perform zero
insertion/renoval after eah occurrence ofiive conseative 1s contained ithe mesagebits,
FLAG (Ox7E) character insertion/remal during idle channelcomditions, ad ABORT (OxFF)
codeinserton/detecion uponerraed chanel conditions. Refer to ITU-T Recommendation
Q.921for complete detils of theHDLC link-layer probcol. FCS modeautomattally
gererates, inserts, and checks thébit FCS without passig FCS bits thragh trarsmitand
receve FIFOs.Non-FCS mod@asses almessage bits thaxist betwen the openingrad
closing FLAG charactesthrough the FIFOs,withou gererating or checking FCS bits.
Non-FCS mode allos the proessor taggenerate ad check theentirecontents of edtHDLC
frame.

Unformated ddalink modes provide transpaent channel acess, in which\ery data link
bit transmittel is supplied k the procesor througiDL1, andeach bit receied is passed to
the processothrough RDL1 [add 0A8]. Pack8 ard Pack6 wnformatted mode djpns select
the numbenof bits perbyte that arestoredin transmit/recere FIFOs—8 or 6 bits, respectiely.
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In T1 modes, aly Pack6 is appicade. In E1,unformatted mod cannad be used if
FAS_MFAS_CAS receie framing is conijured. The onlydata proessing pgormed during
unformattel mode is thealignment of transnitted databits with respect tthe recéve and
transmitmutiframe. Peéaseseethe valid modes for Pack8 ard Pack6 in thetalde stown below.

00 = HDLC with FCS
01 = HOLC withoutFCS
10 = Unformated Pack8
11 = Unformated Pack6
The following initiali zations ae required wherPack8 or Raick6is selected:

If (Dlink mode== Pack8 o PACKG6)

{

DL _TEST[1] =0x03 ** The value DL_TEST[1] = 02 is for DLINK#1,
andO0x3 is fa DLINK#2.
TEST = 0x02
DL_TEST[5] = 0x60
DL _TEST[5] =0x10

** D L_TEST[4 is for DLINK #1
** D L_TESTI[] is for DLINK #2

TDL2 = 0x0
TDL2_EOM =0x0
TEST = 0x0

}
PACKS8 and RCK6 would be apdicale for the fdlowing applicatiors:

Configuration 1 2 3
CRO.T_EIN El El Tl
CRO.RFRAME FAS FAS Any

FAS_MFAS FAS_MFAS
FAS_CAS FAS_CAS
DL1 1CTL.DL PACK8 PACK8 PACK6
DL1 TS.FRAME ODD, ALL FRAMES ALL FRAMES
EVEN ODD,
EVEN,
EVERY_
OTHER _
Even
DL1 TS,DL_TS Any Any Any
DL1_BIT, DL_BIT Two bits or more Any Any
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TDL1_EN Trarsmit Data Link 1 Endbe—When enabled, theansmittebegins to empty and format the
contentf thetransmit datdink FIFO for output durindghe séected timeslot bitsaccording
to the selected DU1:0] mode. It enabés generation d trarsmitter data Ink interrupt events.

0 =disabled
1 = erable transmitdata Ihk

RDL1_EN Receve Datalink 1 Enable—When enaled, therecewver beginsto format datdrom the
selected time slot bits anidl$ thereceve data link FIFO acording to theselected DL1[1:0]
mode It also enablg geneation ofreceiver ddalink interrupt eents.

0 =disabled
1 = enablereceve data link
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OA7—RDL #1 FIFO Fill Control (RDL1_FFC)

7

6 5 4 3 2 1 0

MSG_FILL[1]

MSG_FILL[0] R 5] 4] FRC3] 2] R F0]

MSG_FILL[1:0]

Unformetted Messagd-ill Limit—Applicableonly for Pack8 and Rck6émodes,the message
fill limit seleetshow mary receive FIFOlocaions[RDL1; addr 0A8] are fill ed before the
receve data link genmtesan RFULL interrupt[ISR2; addr009] andgenerates a
correspomling RDL1 Rirtial messagstatis word ertry. Fill limit detemines hav mary bytes

condgitute anunformatted mgsageand alsayives the procesor an altmative to using
RNEAR interrupts toignal theendof areceved unformatte message.
The numier of bits perunformatted message mudivide evenly by the number of bits
moritoredper multifame. ler example, SLC aplications monita Fs-hits duing even frames
for a total of 3ebits monitsed ou of 72 framesUsing Pack6 modk, that goup of 36 Fs-bits
from each SLC multiframe can be choseoonstituteone unformatted messagy selecting a
messgefill limit which equals6 bytes(of 6 bits/byte). In the SLCexample,an RFULL
interrupt would begeneratedvery 9 ms oreach SLC multiframéoundary Fill limits
providedfor T1 cases are multiples 6tytes(i.e., 6, 12 od8 FIFOlocatiors) to hold one or
more multiframes of monitored data.E1 mode, ifl limits are speciéd inmultiples of 8
bytes tocorrespamd with the 16-frame mutiframe lergths (i.e., mortoring CRC4 in MFAS
framingmode, or monitaing TS16in CAS framing mod).

T1/EIN

MSG_FILL[1:0]

Messae Fill Limit

X

R = B O O O

00
01
10
11
01
10
11

Disabled
8 bytes
16 bytes
24 bytes
6 bytes
12 bytes
18 bytes

N8370DSE
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Near Full FIFO Threshold-Selects FIFO epth of near @il interrupt [RNEAR; add009 and
near full level statu§RNEAR1; addrOA9]. The RNEARinterrupt and RNEAR1 indicatora
both actvatedwhen thenumberof emptyFIFO locations equakhe selected threshold. The
threstold cortrols hov mary data and/or statis bytes (64 minus threshold value) that the
processor mustal from RDL1 afterthe RNEAR interrupt so tan clear th&@NEAR1
indicator. The threshal alko deérmines hav much tme remains (n bytes) forthe processor to
read RDL1 befor¢he recéve FIFO is full. If a recéve messgeis in progressvhen thenea
full threshold is reached, the receiissues anessage interrupRMSG; addr009] andplaces
a Partial messagen thereceve FIFO.

FFJ5:0] Empty @ RNEAR Filled @ RNEAR
000000 nore 64 = RFULL
000001 1 empy FIFO location filled
000010 2 emptyFIFO lccations 62 filled

I I |
111110 64 emptyFIFO locaions 1filled
111111 63 emptyFIFO locaions O filled= empty

0A8— Receive Data Link FIFO #1 (RDL1)

Two differentread byte valuesaresupplied: WORDO equals messgge status, and VWWRD1 equés messagedda.
The procesor detemines which igte value is locaed inthe FIFO ly reading theecasiver ddalink status
[RDL1_STAT; addr 0A9]. In somecasesmultiple conseutive status ytes @n be placel in theFIFO, so the
processo must dways readRDL1 STAT befare readng RDL1. This allows it to distinguish between WORDO
andWORD1 byte values. Havever, each timea na-0 byte caunt [RDL1_CNT] status is read, éhrocessois
guarantedthatthe net byte real from RDL1 will bemessage data [@RD1], not nessage statu&tatushyte
anda mesagedata byte each occup 1 byte of FIFOspae.

WORDO: Message Status

7

6 5 4 8 2 1 0

EOM[1]

EOM[0] RDL1 CNT[5] | RDL1 CNT[4] | RDL1_CNT[3] | RDL1_CNT[2] | RDL1_CNT[1] | RDL1_CNT[0]

EOMIL, 0]

Endof Message-Receve datalink reportsan End of Message statfr eat occurrence of a
complete (Good)a continued (&tial), an erored (FCSNon-integer), or anaborted (Abort)
message.

Properly recered unformatted mesgasare reportd with aPartial end of message status.
The procssor respond® Good or Brtial status lp reading theindicated number of datytes
[RDL1_CNT]from RDL1.For abort or eror cases, RDL1_CNT equalgto indicae all that
receved data from themessage &s discardd.

A Good stéus withRDL1_CNT=0 is reported ifhe procssor reads RDLvhile the
recever is in progress ofiling the FIFO (in whit case RDL1_SAT contains RSAT1=1 and
RMSGI=1). If anabort or err@ status with zeroyie count is reported afterthe pocessohas
already hiffereda priorHDLC partid message, thatartial huffered procssor data should be
discaded.
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Abort status is neortedif the recever detectsastringof 7 ormore consecutve 1s during an
HDLC message. FCS errstatis is repatedif FCS moakis enalbed, and the abcksum
calculaed over thereceived HDLC message dagnot match the restived 16-bit FCS.
Non-integererror stdusis reported if the reever detects a closing FAG charactetthat yields
anHDLC messagéengh that is ot anintegernumberof 8-bit octets.

00=Godl
01 = FCS/Non-intger
10 = Abort
11 = Partial

Byte Caunt [5:0]—Indicates theaumber ofMessageData[WORD1] hytes stored in
sutsequent casecutve FIFO locations ard which corstitute one rece&ed message. Eh
reportal byte count is thectual number dbytes,from 0 to 63 ptes, where OGndicates 0 ftes
for theprocessor to readhe processocan either read thepecified numbe of mesagedata
bytes consecutely from RDL1, or pd RDL1_STAT afterreadng each datayte wuntil
RDL1_STAT reports anerd of message (i.e., RRTY1=1 orRSTAT1=1).

WORDL1: Message Data

7

6

5

4

3

2

1

0

RDL1[7]

RDL1[6]

RDL1[5]

RDL1[4]

RDL1[3]

RDL1[2]

RDL1[1]

RDL1[0]

RDL1[7:0]

Receve MessageData—Filledby the receiver data Ink, from LSBto MSB, with bitsfrom the
selected camel. The pocessoread 8hit FIFOdata diring HDLC ard Pack8modes. Dting
Pack6 mode, only the sieast signifcant bits RDL1[5:0fre flled.

OA9—RDL #1 Status (RDL1_ST AT)

6 5 4 3 2 1 0

RMSG1 RSTAT1 RMPTY1 RNEAR1 RFULL1

RMSG1

RSTAT1

In-Progress Receaie Messige—Real time status of receé message sequeacisprovided
mostlyfor processoipalled applicatiors. During HDLC modesRMSGL is highfor the
intenal between openg and closing FLAG characterso indicate that the reeiveris filling
FIFO locations (in which case RS&T1 is alsoheld high) RMSGL1lis low while thechannel
receives FLAG or abortchaaders. During unformatted modes, RMSGL is hagimtinuously
0 =channel idle
1 = channelactiely filling FIFO

Next, FIFO ReadEquds Messaye Statis—For non-empy FIFO canditions (RMPTY 1=0),
RSTAT1 indicates that theext byte readfrom RDL1 retuns WORDO message stasior
WORD1 message dat&STAT1 equals zm if the FIFO isempty ancho messagds
in-progress. The pessor pollRSTAT1 before readingRDL1 to determine ha to interpret
RDL1 readbyte value, a theprocesso checks RSTAT1 in responseto RMSGintermupt [ISR2;
add 009.

0 = RDL1 byte equals Message Data (@mpty FIFQ if RMTPY1=1)

1 =RDL1 byte eqials Messag Status (f RMPTY1=0)
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RMPTY1

RNEAR1

RFULL1

Fully Integrated TIE1 Framer and Linelnterface

Receve FIFO Empty—Indicates nalata or statusyibes arepresent in theeceive data link
FIFO.

0 = FIFO containglata or staus asgndicated ly RSTAT1

1=FIFO empty

Receve FIFO Near Ful—Indicates the data linkas filled thereceive FIFO to thenear full
threshotl level spedfied in FFC[5:0].Upon reaching that leel, the re@iver update the
messgestaus tyte WORDO] pla@don top ofthe FIFO andeports thecurrentin-progress
messagevith a Rartial end of messag&tatus. The processor must read thdkafFIFO
locaions to ¢tea the RNEAR1 status indictor and eablethenext RNEAR interrupt.

0 = FIFO dpth is below the near ful level

1=FIFO isfilled to he near ful level

Receve FIFO Full—Indicaesthe daa link hascompktely fill ed 64byte locaions in he
receve FIFO. In dl cases, RFULLL1 is aerror indicating thitheprocessor did notéep pae
with the recéver and tha one ormore reeived messages weudiscardel after theFIFO
becamdull. The FIFOcan still ntainoneor moreGoodreceived messges, andhe
processor can stiirocess # receive FIFO contentas usub However, ary messagén
progresswhen FIFOreacled full is discareéd and eported witha Rartial end ¢ messag status
anda 0 lkyte coun (whichdistinguishes dull end of message stasdrom a nomal abot or
error message status)

0 = FIFO isless than ful

1=FIFO has been completeiyiéd

OAA— Performance Report Message (PRM)

7

6 5 4 8 2 1 0

AUTO_PRM

PRM_CR PRM_R PRM_U1 PRM_U2 PRM_SL AUTO_SL SEND_PRM

AUTO_PRM

Automatic PRMInsertion—AUTO_PRM instructs the daalink trarsmitterto format aml send
aPerformace Report Messge on theselectedransmit channel after eaoccurraéce of the
ONESEC interrupt. To meetPRM requrements pedfied in ANSI T1.403-1995both FGS
mode [DL1_CTL; addrOA6] ard 1-secom erra court latching [LATCH_CNT, addr 046]
mustbe enalbed, and thelata link chamel mustbe selectedo ouput on Facility Data Lirk
(FDL) framing bits [DL1_TS=0x; addr 0A4]. Octetsl-14 of the tansnit PRM message
contentsareautomaticlly enmded (as shon in FigureA-5, Performance Report Mesga
Structue), based on the number m@ceived CRC, FPSI.CV, SEF, and FREDerrors
[addr050-05A]. RFSLIP erors [SSRAT; addr 0D9] are alscautomatically encodkif
AUTO_SL (described bel) is enabld. The remaining PRMnessageantents typicdly
remainfixed and are sppliedby the praesso from aher bits that follav in the PRM egister
BOP priority codeword transmissins ae interrupted by AUTO_PRM if TDL1 is grantd
output priority [TBOP_MODE=11; add 0AQ].

AUTO_PRM nessages takupno spacen thetransmit datdink FIFO, ut areinserted on
thetransmit chanreonly &ater theFIFO is enpty. Therefore if the processoneedsto transmit
another type of FDL essage between PRM messages, the psocesust write that message
after AUTO_PRM has bgun senihg (i.e., after ONESEC intarpt).

0 = no automati®®RM
1 = send PRMautongtically every ONESEC
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PRM_CR
PRM_R
PRM_U1
PRM_U2
PRM_SL
AUTO_SL

SEND_PRM

3.16 Data Lin k Regist ers

Transmit CR Message BitThe processor writdhe selected C/R bilue to send in each PRM.
Transnit R Message Bit-The processor writethe séected R bit aue tosend ineach PRM.
Transmit U1 Message B#The proessor writeshe seleted U1 bit &ue to send in each PRM.
Transmit U2 Message B#tThe proessor writeshe seleted U2 bit aue to send in each PRM.
Transmit & Message Bit+-The pro@ssor writes the k&ted SL bit value to sendin each PRM.

Automatic SLBit Inserton—RFSLP error statuss encodednto thetransmit PRMcontents,
orthe PRM SL bit value sypplied by the pr@essao is sent.

0=send PRM_SLauein SL bit

1 =sed RFSLIPerra stausin SL bit

Immediately Generate aif@end PRM-Similar to AJTO_PRMmode, SEND_PRM instructs
the data link transmitteo format and send a Perfaante Reort Message according to ANSI
T1.413-199. SEND_PRM «ecutesmmedately rather tanwaiting for anONESEC
interrupt. Thus, SEND_PRM gives pro@sso control over PRM transmittiming. This iseasier
for the processor to manage if other FDL mess$gges must also be transmitted.

0AB—TDL #1 FIFO Empty Control (TDL1_FEC)

6 5 4 & 2 1 0

— FEC[5] FEC[4] FEC[3] FEC[2] FEC[1] FEC[0]

FEC[5:0]

Near Empty Tarsmit FIFOThreshdd—Selects FIFQiepth d near empty inteupt [TNEAR;
add 009 and near empty &l status [TNEAR1add OAE]. The TNEARInterruptis
activated when thenumbe of databytes remaiing to betransmited fromthe FIFO &ll's belav
theselected threshold. Tie TNEAR1 indicator is ative as longas thenumber of
processcfilled FIFO locdions is belav the séected threshold. Thus, TNEARL1 is aetihigh
when the transmit FIFO is emptandremains ative until the processor writgheseleted
thresholdhumberof bytes to TDL1 [addDAD]. Assumingthe processor writes 64/tes tofill
an empty FIFO, aNEAR interruptocaurs afterthe transriiter has set thenumbe of bytes
required to bringthe FIFO leel backdown belav theselected threshold. Hendbe processor
can onsecutvely write 64 - FEC[5:0] number dfytesto thetransmit FIFQOn response to a
TNEAR interrupt. The nterrupt dso sgnifies time remaning (in bytes) for the procssor b
write TDL1 lefore tarsmit FIFO is emped. Typically, FEJ5:0] is setto a smdlvalue
(below 10-byte threshold)to minimize thenumber of TNEAR interrupts andmaximize tle
time etweenTNEAR interrupts.

FEC[5:0]
00 0000
00 0001 1 byte threshod 63 empt
00 0010 2 byte threshotl 62 empy
I I I
111110 62byte threshod 2 empty
111111 63byte threshod 1lempty

Bytethreshold @TNEAR
disabed

Empty @ TNEAR
disabkd
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OAC—TDL #1 End Of Message Control (TDL1_EOM)

TDL1_EOM End of Transnit Messag@—Writing any datavalueto TDL1_EOMmarksthe bstbyte of data
writteninto the trarsmit FIFOasthe erd of anHDLC message (FCS oon-FCS male), o the
endof atransmit circular bffer. The processor must write TDL1 (M afterwriting a
complete mesgge or after writing the lastyte of a ciralar buffer into TDL1 [aldr OAD]. The
written datavalue is ignored andannotberead bak. Multiple HDLC messageareallowed
to be queued ithe transmiEIFO simultaneouslylhe transition fronone circulabuffer to

anotheroccurs only aftethe end of message Yte of the arrent circular bffer hasbeensent.

OAD— Transmit Data Link FIFO #1 (TDL1)

7

6

5

4

3

2

1

0

TDL1[7]

TDL1[6]

TDL1[5]

TDL1[4]

TDL1[3]

TDL1[2]

TDL[1]

TDL1[0]

TDL1[7:0]

Transnit Message Data-Output by the transmitterdata link from LSB toMSB, ard sent o

the selectedime sld bits. The proesso writes 8-bt FIFO data dring HDLC and Rck8
modes. During Packé made, only the sk least significart bits TDL1[5:0] are used.

OAE—TDL #1 Status (TDL1_ST AT)

7 6 5 4 3 2 1 0
— — — — TMSG1 TMPTY1 TNEARL TFULLL
TMSG1 In-Progress flansmit Message The real-time status of theEansmit messge sequencer is

provided mostly for diagnhostic puposes. Dung HDLC modes, TMG1 ishigh for the

interval between op@ng and closing FLAG characterso indicate the transmitter is actely
pulling dat bytes flom trarsmit FIFO locaions. TMSGL is low while the channetrarsmits
FLAG or Abort characters During Unformatted and Cirdar Bufer modes, TMSGL is high

cortinuously.
0 =channel idle
1 = channelactively emptying FI©
TMPTY1 Transmit FIFO Empty-Indicates no mesgadatais present in transmit data lifkFO. This

is typically checkd ty the processor in response to a TMSG or TNEAR interrupt. If a TMSG
interrupt occurstheprocessochecks TMPTY1 to derminewhethe all queued mesges
were sent (TMPY 1=1) or more queued messages remain to be BRIRTY1=0). If TNEAR
interrupt occurs, he processoconfrms TMPTY =0 to verify thatthe partal transmitmessage
was nd aboted ty a FIFO unckrrun.

0 = FIFO caotainsdat to be trarsmitted

1=FIFO empty
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TNEARL

TFULL1
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Transmit FIFO NeaEmpty—Indicaks that the datalink has empied the trarsmit FIFO to
belav the near emy threstold specifed inFEC[5:0] After senihg the tyte that occupied th
near empty FIFO threstwblevel, TNEAR1 gaeesactive-high, which genatesa TNEAR
interrupt. The processomustwrite datato TDL1 o fill thetransmit FIFCbeyond the neia
empty threshold. This neassaryto clear TNEARL1 status, arhale thenext TNEAR
interrupt evert.

0 = FIFO depthis below the near empy level

1=FIFO has been emptied pést near enty level

Transmit FIFO Ful—Indicates that theprocessohas completelyifled 64 tyte locations in
transmit FIFO. While TFULL1 remains aati, aty subsequent prossorwrites to TDL1are
ignored. If theprocessomadvertently writesto TDL1 while TFULL1 is actie, the processor
mustallow FIFOto become ampldely empty wihoutwritingto TDL1_EOM Thisis
necessy to force thetransmitte to sendan aboricharater.

0 = FIFO isless than ful

1=FIFO has been completeiyiéd

OAF—DL2 Time Slot Enable (DL2_TS)

notE:  Not available in Bt836 cevice.

7 6 5 4 3 2 1 0
DL2_TS[7] DL2_TSI[6] DL2_TS[5] DL2_TS[4] DL2_TS[3] DL2_TS[2] DL2_TS[1] DL2_TS[0]

DL2_TS[7] Unchannelized—Test modeonly, all timeslots selected. Zero for normal ogtéon.

DL2_TSI[6, 5] Frame Skec—Transmit and recee data link2 operats ondata only duringpeified T1/E1
frames.Frame select optiongive the procssor acess to diferenttypesof data linkchannels
and wverhea channelsOverheal bit insertionis performed afterTDL1, so intenaltransmitter
overheadinserticn mustbe bypassed [TFRMadd 072] before the processoisugplied
overheadcan be output from TDL2.

00 = all frames

01 = even framesonly
10 = odd frames oly
11 = resered

DL2_TS[4:0] Time Slot Word Enable—Trarsmitandreceve data litk 2 operateson data ofy during the
specifed time slotDuring T1 mode,selecting timeslot Oenables data linkperationon the
F-bit positions0BO—DL 2 Bit Enable (DL2_BIT)

DL2_TS[4:0 Time Sld Enabé
00000 F-bit (T1) or TSO (E1)
00001 TS1
I I
11110 TS30
11111 TS31
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0BO— DL2 Bit Enable (DL2_BIT)

notE:  Not available in Bt836 ckvice.

7 6 5 4 3 2 1 0
DL2_BIT[7] DL2_BIT[6] DL2_BIT[5] DL2_BIT[4] DL2_BIT[3] DL2_BIT[2] DL2_BIT[1] DL2_BIT[0]
DL2_BIT[7:0] DL2 Bit Select—Works in conjunction with DL2_TS [add OAF] to select 1 omore time slo

bits for dat link input and ouput. Any combination of bits can be eaded by writing the
corresponding@L2_BIT active (high). Where the LSBnables frst bit transmitted or reeived,
andMSB enabls eighth bit transmittedr recéved, DL2_BIT hasno efectwhen DL2_TS
selects T1 F-bits.

0 = disalbe data linkbit

1 = enabledatalink bit

0B1—DL2 Control (DL2_CTL)

notE:  Not available in Bt836 cevice.

6 5 4 3 2 1 0

TDL2_RPT DL2[1] DL2[0] TDL2_EN RDL2_EN

TDL2_RPT

DL2[1: 0]

The Circular Buffer/FIFO control bit [TDL2_RPTaddrOB1] allowvs the FIFO toactas a
circularbuffer; in this mode, anessagecan be transmittg repegedly. This featureis available
only for unformatted transmdata link applications.The processor can repeatedly séned
patterns on the selected channeWbiting a 1- to 64-pte message into the circulauffer. The
programmedmessage lagth repeats unil the processowrites a @w messag. The first byte o
ead unformatted mesgeis output aitomaically, aligned tothe frstframeof a24-, or
16-frame transmit mitiframe (SF/ESF/MRAS). This allowvs the proessor tasource gerhead
or data elemets aligred to theTX timebaseln both SF and ESF T1 modes, amhatted
messgesare alignedn 24-frane bounddes. Therefore in SFapplicdions, the repeating
messag must be desiged tospan tvo SFmultiframes. Eaclinformatied messag wiitten i
output-aligné only afterthe preceding messagenpletes transmisi®n. Theréore, data
continuityis retained during thiinkage of conseutive messags, provided that thecontent of
eat messageansiss of a muliple of the multframe length.

DatalLink 2 mode—SelectsitherHDLC formatted (FCS or non-FCSpatrsmitand receie
data lirk message madbr unformatted (Bck8or Pack§ message mad During HDLC
modes, thetransmit/receve circuits perform ero insetion/remaoa after each occurrencef
five corsecuive 1s contaied in the message bits, FIGAOx7E) character irsetion/removal
during idle chanel condtions,and ABORT (OxFF)code insertion/detectig uponerrored
channéconditions. Refer téTU-T Recommendatio.921for comgete detais of the HDLC
link-layer protool. FCS modeautomatically generageinsets, and checks théd 6-bitFCS
without passig FCS bits thragh tranrsmitard receve FIFGs. Nan-FCS mode passed
messge bits that xst beéweenthe opening andlosing FLAG characterghrough the=IFOs
without generatingor checking=CSbits. Nan-FCS male allavs the pocessoto generate and
check theentirecontents of edtHDLC frame.
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Unformated ddalink mode provide transpaent channelacessin which every datalink
bit transmittel is supplied k the procesor througitDL2, andeach bit receied is passed to
the processothrough RDL2 [add 0B3]. Pack8 and Rck6unformatted mod options select
thenumberof bits per lgte that arestored in transmit/reeive FIFOs, 8 or 6 bits;espetively.
In T1 modes, oly Pack6 is appicade. In E1,unformatted mod cannad be used if
FAS_MFAS-CAS recere framing is confjured. The onlydata processing performeéduring
unformattel mode is thealignment of transnitted databits with respect tthe recéve and
transmitmutiframe. Peéaseseethe valid modes for Pack8 ard Pack6 in thetade stown below.

00 = HOLC with FCS
01 = HDLC withoutFCS
10 = Unformaited Pack8
11 = Unformatted Pack6
The following initiali zations ae required wherPack8 or Rick6is selected:

If (Dlink mode== Pack8 o PACKG6)

{

DL_TEST[1] =0x03

TEST

TDL2
TDL2_EOM
TEST

}

= 0x02
DL _TEST[5] = 0x60
DL_TEST[5] =0x10
=0x0
=0x0
= 0x0

** The value DL_TEST[1] = 0R is for DLINK#1,
and0x3 is fa DLINK#2.

* D L_TESTI4 is for DLINK #1
* DL_TEST[] is for DLINK #2

PACKS8 and RCK6 would be apdicale for the fdlowing agplicatiors:

Configuration 1 2 3
CRO.T_EIN El El T1
CRO.RFRAME FAS FAS Any

FAS_MFAS FAS_MFAS
FAS_CAS FAS_CAS
DL1_1CTL.DL PACK8 PACK8 PACK6
DL1 TS.FRAME ODD, ALL FRAMES ALL FRAMES
EVEN ODD,
EVEN,
EVERY_
OTHER _
Even
DL1 TS,DL_TS Any Any Any
DL1_BIT, DL_BIT Two bits or more Any Any

N8370DSE

Downloaded from Elcodis.com electronic components distributor

Conexant

3-103



http://elcodis.com/parts/5786084/BT8370EPF.html

Bt8370/8375/8376

3.16 Data Link Regis ters

TDL2_EN

RDL2_EN

Fully Integrated TIE1 Framer and Linelnterface

Trarsmit Data Link 2 Endbe—When enabled, theansmittebegins to empty and format the
conentsof the transmitdatalink FIFO for ouput duringthe séected imeslot bits, acording
to the selected DU2.:0] mode. It also enalesgeneraton of transmiter data link interrupt
events.

0 =disabled

1 = emable transmitdata Ink

Receve Datal ink 2 Enable—When endled, thereceiver bgginsto format datdrom the
selected time slot bits anidl the receve data link FIFO acording to theselectedL 2[1:0]
mode It also enablg geneation ofreceiver ddalink interrupt eents.

0 =disabled

1 = enablereceve data link

0B2—RDL #2 FIFO Fill Control (RDL2_FFC)

noTE:  Not available in Bt836 ckvice.

7

6 5 4 3 2 1 0

MSG_FILL[1]

MSG_FILL[0] R 5] 4] FRC3] 2] 1] F0]

MSG_FILL[1:0]

FFC[5:0]

Unformated Messagerill Limit—Applicableonly for Pack8 and Rck6émodes,the message
fill limit seleetshow mary recive FIFOlocations[RDL2; addrOB3] arefilled bdore the
receve data link genmtesanRFULL interrupt[ISR1; addrOOA] and béore thedaa link
geneatesa corresponding RDL2 Rrtial messge staus word entry Fill limits deermine hav
mary bytescorstitute anunformatted messagandgive the pocessoan altenative to using
RNEAR interrupts toignal theendof areceved unformatted message.

The numler of bits perunformatted message mudivide evenly by the number of bits
monitored per multiframé-or example, SLC applications monitor Fs-bits itigrevenframes,
for a total of 3@its monitoed ou of 72 framesUsing Packé modk, that gioupof 36 Fs-its
from each SLC multiframe can be choseoonstituteone unformatted messagy selecting a
messgefill limit which equals6 bytes(of 6 bits/byte). In the SLCexample,an RFULL
interrupt would begeneratedvery 9 ms oreach SLC multiframéoundary Fill limits
providedfor T1 cases are multiples 6tbytes(i.e., 6, 12 od8 FIFOlocatiors) to hald one or
more multiframes of monitored data.E1 mode,ifl limits are multiples of8 bytesto
correspoml with the 16 fame multifame lenghs (i.e., monitoringCRC4 inMFAS framing
modke, or monitoring TS16 in CAS framing mode).

T1/EIN MSG_FILL[1:0] Messag Fill Limit

X 00 Disabled
01 8 bytes
10 16 bytes
11 24 bytes
01 6 bytes
10 12 bytes

1 11 18 bytes

Near Full FIFO Threshold-Selects AFO deph of nearfull interrupt [RNEAR; addr 00A] ard
near full level status [RNEAR2; adddB4]. The RNERAR intarupt and RNEAR2 indigor are

both actvatedwhen thenumberof emptyFIFO locations equalkhe selectd threshold. The
threshad controls hav mary data ard/or statis bytes(64 minus thieshold \alue) the pocessor

B O O O
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must red from RDL2 after RNEAR interrupt talearthe RNEAR2indicator and hav mudc
time remains (in lytes)for the processor to read RDb2fore receive FIFO isfull. If a receve
messge is inprogress whethe nar full thresholds reachedthe reeiver issues anessage
interrupt [RMSG; ddr 00A] and places Fartial message in the reiwe FIFO.

FFJ5:0] Empty @ RNEAR Filled @ RNEAR
000000 nore 64 = RFULL
000001 1 empy FIFO locatian 63 filled
000010 2 emptyFIFO lccaions 62 filled
I I I
111110 62 emptyFIFO locaions 1filled
111111 63 emptyFIFO locaions Ofilled= empty
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0B3—Receive Data Link FIFO #2 (RDL2)

noTe: - Not available in Bt836 device.

Two differert read lyte values ae sypplied WORDO equals message statusmd WORD1
equds message da. The processor det@ineswhichbyte valueislocated in theFIFO by first
readingthe receierdata link status [RDL2STAT; addr OB4]. In same cases, multiple
congcutive status lptescan be plaedin the FIFO, sothe procesor mustalways read
RDL2_STAT before readiig RDL2 to distingush between WORDO and WDRD1 byte values.
However, each timea non-Obyte count [RDL2_CNT] status is read, tpeocessor is
guarantedthat the ngt byte read from RDL2s message datpVORD1], not message status.
Staus kyte and a ressage dathyte ezh ocaupies 1 byte of FIFO space.

WORDO: Message Status

7

6 5 4 3 2 1 0

EOM[1]

EOM[0] RDL2_CNT[5] | RDL2 CNT[4] | RDL2 CNT[3] | RDL2 ONT[2] | RDL2 CNT[1] | RDL2_CNT[O]

EOM[L, 0]

RDL2_CNT[5:0]

End of Messag@—The receive data linkreports an Bd of Messgestaus for ech ocurrence
of a complete (God), a caotinued (Rattial), anerrored (FCS/Na-integer), or anabated
(Abort) messageProperly receied unformdted messagesrareported witha Rartial endof
messgestaus. Theprocessor responds t8ood or Rrtial statusby reading the indicated
number ofdata bytes[RDL2_CNT] from RDL2. For abort or errg cases, RDL2CNT equals
0 to indicate all recived data fromthat messgewas discarded.

Note tha A Goodstatuswith RDL2_CNT=0 is rported if theprocessor reads R while
the receier is in progress ofilling the FIFO (in which case RDL2_&T contains RSAT2=1
andRMSG2=1) If anabat or eror status vith O byte count is reprted after the ppcessohas
buffered a prioHDLC Partial messagethatpartial buffered processor datanustbediscarded.
Abort stats is repatedif the receiver detectsa sting of 7 @ mare caonsecutve 1sduring an
HDLC message. FCS error statissreportedf FCS modds endled andthe checksum
calculaed over thereceived HDLC message dagnot match the resived 16-bit FCS.
Non-integererror stdusis reported if the reeiver detects a closing FAG charactetthat yields
an HDLCmessage lenly which is not aninteger umber of8-bit octets.

00=Godl
01 = FCS/Non-intger
10 = Abort
11 = Partial

Byte Caunt [5:0]—Indicates theaumber ofMessageData[WORD1] hytes stored in
sutsequent casecutve FIFO locations, constitutingone recered messageThe reported byte
count is the actual nmber ofbytesfrom 0 to 63, whre 0 indicate® bytesfor the pra@esso to
read. e processocan read either thepedfied number of mesga data bytesconseatively
from RDL2 orpoll RDL2_STAT after reading eactiata lyte until RDL2 STAT reports an
end of messa@ (i.e., RMPTY2=1 or RSTAT2=1).

WORDL1: Message Data

7 6 5 4 3 2 1 0
RDL2[7] RDL2[6] RDL2[5] RDL2[4] RDL2[3] RDL2[2] RDL2[1] RDL2[0]
RDL2[7:0] Receve MessageData—Filledby the receiver data Ink, from LSBto MSB, with bitsfrom the

selected camel. The pocessoread 8hit FIFOdata diring HDLC ard Pack8modes. Dting
Pack6 mode, only the 6dstsignificant bitsRDL2[5:0] arefilled.
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0B4— RDL #2 Status (RDL2_ST AT)

notE:  Not available in Bt836 ckvice.

6 5 4 & 2 1 0

— — RMSG2 RSTAT2 RMPTY2 RNEAR2 RFULL2

RMSG2

RSTAT2

RMPTY2

RNEAR2

RFULL2

In-Progress Receaie Messaage—The real-timestaus ofthe recéve messagsequencer is
provided mosty for processorpal ed applications. During HDLC modes,RMSG2is high for
theinterval between opening ardosing FLAG charaders toindicate therecever is adively
filli ng FIFO locatons (in which case RSAT2 is alsoheld high). RMSG2is low while the
channérecaves FLAG or abort character®uring unforméied modesRMSG2 is
cortinuously high.

0 =channel idle

1 = channelactively filling FIFO

Next, FIFO ReadEquds Messaye Staus—For non-empy FIFO caditions (RMPTY?2=0),
RSTAT2 indicateghatthe rext byte read from RDL2 is WORDO message stador WORD1
messgedaa. RSTAT2 equals 0 if the FIFO is empy, with no messgein-progess.The
processor pds RSTAT2 before readingRDL2 to deérmine hav to interprd the RDL2 read
byte value, or checks RSAT2 in response tanRMSG interupt [ISR1; addOO0A].

0 = RDL2 byte equels Message Data (@mpty FIFQ if RMTPY2=1)

1 =RDL2 byte eqials Messag Status (f RMPTY2=0)

Receve FIFO Empty—Indicates nalata or statusyibes arepresent in redee data link FIFO.
0 = FIFO containglata or staus asndicated ly RSTAT2
1=FIFO empty

Receve FIFO Near Fub—Indicates the data linkas filled thereceive FIFO to thenear full
threshotl level spedfied in FFC[5:0].Upon reaching thenearfull level, the receiver update
the messagstatus te [WORDO] placedn top ofthe FIFO andreportsthe current
in-progress mesage with &artial end of messgestatus. The processor must read ¢dked
FIFO locations telearRNEAR?2 statusndicator andenablethe next RNEAR interrupt.

0 = FIFO dpthis below the near ful level

1= FIFO has beenlfed tothe near fullevel

Receve FIFO Fub—Indicates the data link hasropletely flled 64byte locations in thereceive
FIFO. In dl cases, REILL2 is an eror indicating the proceser did not keep pacevith the
recaver, and oneor morereceved mesagesvere disardal after the FIFO becamefull. The
FIFO can still catainone ormare Goodreceved messages, dthe processo canstill process
all receie FIFO contets & usual. Havever, any messagehat wasin progressvhen FIFO
readed full is discaded and reportedwith Partial end of messge status ard a0 byte caint
(which distiguishesa full erd of messagstatus fron anormal abot or eror messag stats).

0 = FIFO isless than ful

1= FIFO has been completeijid¢d
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0B6— TDL #2 FIFO Empty Control (TDL2_FEC)

notE:  Not available in Bt836 ckvice.

7 6 5 4 3 2 1 0
— — FEC[5] FEC[4] FEC[3] FEC[2] FEC[1] FEC[0]
FEC[5:.0] Near Empty Tansmit FIFO Theshold—Selects a FIFO deptH aearemgy interrupt

[TNEAR; add 00A] and nea empty level staus[TNEARZ2; acdr 0B9]. The TNEARInterrupt
is acivated wherthe number of dathytes remaning to betransmited fromthe FIFO &lls
belav the séected threshold. TheNEAR2 indicator is actie aslong & thenumbe of
processcfilled FIFO locdions is belav the séected threshold. Thus, TNEARZ2 is aetihigh
whenthe tansmitFIFO is competely emgy. It remains acive until the pocessowrites he
sekeckedthreshdd number of bytes to TDL2 [addr 0B8].

Assumingthe processor writes 64ytes to fll an empty FIFOthe TNEAR interruptoccurs
after the trarsmitier has serthe numler of bytes reqiredto kring the FIFO level belov the
selected thresholdHence, theprocessor iguaranted to conseutively write 64— FEC[5:0]
number ofbytes tothe tarsmit FIFO inresponse taa TNEARInterrupt. Theinterrupt signifies
timeremaining (in bytes) forthe pracesso to wiite TDL2 befoe the tarsmitFIFO is empied.
Typically, FEC[5:0] is se to a smdl value (approxinatdy 5- to 10-kyte threshaodl) minimize
the numberof TNEAR interrupts andto maxinizethe imebetween NEAR interrupts.

FEC[5:0] Byte threshold@ TNEAR Empty @ TNEAR
000000 disabed disabled
000001 1-byte threshod 63 empy
000010 2-byte treshot 62 empy

I I I
111110 62-byte threshodl 2empy
111111 63-byte threshodl lempy

0B7—TDL #2 End Of Message Control (TDL2_EOM)

noTE:  Not available in Bt836 ckvice.

TDL2_EOM End of Transnit Messag@—Writing any datavalue to TDL2_EOMmarksthe bst byte of data
written nto the tansmitFIFO asthe end olanHDLC messag (FCS orNon-+CS moe), or
endof atransmit circular bffer. The processor must write TDL2 (M afterwriting a
complete message, or afteriting thelast byte of acircular huffer intoTDL2 [addrOBS§]. The
written datavalue is ignored andannotbe read bak. Multiple HDLC messageareallowed
to be queued ithe transmiFIFO simultaneouslylransition fromone circula bufferto
anotheroccurs only aftethe curret circular buffer has beesent.
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0B8— Transmit Data Link FIFO #2 (TDL2)

notE:  Not available in Bt836 ckvice.

7 6 5 4 3 2 1 0
TDL2[7] TDL2[6] TDL2[5] TDL2[4] TDL2[3] TDL2[2] TDL2[1] TDL2[0]
TDL2[7:0] Transnit Message Data-Output by the transmitterdata linkfrom LSB toMSB sent on

selected time slot bit3.he processomrites8-bit FIFO data dring HDLC ard Pack8 mocks.
During Fackémode, only the 6 kstsignificant bitsTDL2[5:0] are used.

0B9— TDL #2 Status (TDL2_ST AT)

note:  Not available in Bt836 cevice

6 5 4 5 2 1 0

— — — TMSG2 TMPTY2 TNEAR2 TFULL2

TMSG2

TMPTY2

TNEAR2

TFULL2

In-Progress flansmit Message The real-time status of tHeEansmit mesgge sequencer is
provided mostly for diagnostic puposes. Dung HDLC modes, TMG2 ishigh for the
intenal between openg and closing FLAG characterso indicate the transmitter is astely
pulling dat bytes flom trarsmit FIFO locatons. TMSG2 is low whil e the channetrarsmits
FLAG or abort characters. During Unfortted andCircular Buffer mods, TMSG2is
cortinuously high.

0 =channel idle

1 = channelactively emptying FI©

Transmit FIFO Empty-Indicaesthat nomessge daa ispresent irthe transmitdata Ink
FIFO. Thisis typically checled ty the procesor inresponse t@ TMSG ofTNEAR interrupt.
If a TMSG interrupt occurs, the processbeds TMPTY2 to erify that all queued messages
were sentTMPTY2=1) or that more geuedmessages remaia be seh(TMPTY 2=0). If
TNEAR interuptoccursthe processaronfirms TMPTY2=0 toverify that the partiatransmit
messagwas nd abatedby aFIFO underra.

0 = FIFO catainsdat to be trarsmitted

1= FIFO empty

Transmit FIFO NeaEmpty—Indicaks that the datalink has empied the trarsmit FIFO to
belav the near empty threshibas sgcified in FEC[5:0] After senéhg the lyte that occujped
the nea empy FIFOthreshdd level, TNEAR2 goes ative-high, which generaes aTNEAR
interrupt The processomustwrite datato TDL2 o fill thetransmit FIFCbeyond the neia
empty threshold to clear TRARZ2 statis anderatle the next TNEAR interrupt event.

0 = FIFO dpthis below the near empy level

1=FIFO has been emptied pést near enty level

Transmit FIFO Ful—Indicates theprocessohasfilled 64 lyte locationsin thetransmit FIFO.
While TFULL2 remainsactive, subsguent proessor writes tdDL2 are ignored. If the
processor inadytently writes toTDL2 while TFULL 2 is active, the proessor must alle
FIFOto become compledly empty withoutwriting to TDL2_EOM, to force te transmiter to
send an Abortlaracter

0 = FIFO isless than ful

1=FIFO has been completeijiéd
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OBA— DLINK Test Configuration (DL_TEST1)

Data lirk test rgisters [addOBA-OBE] are forCONEXANT production test. Set to 0 fonomrmal opeation.

7 6 5 4 & 2 1 0

— — — — DL TEST1[3] | DL TEST1[2] | DL TESTi[1] | DL_TESTZ[0]

DL_TEST1[3] Clock Test—Zero for normal operationwhere tocks are controlgtby DL1_CTL and
DL2_CTL [addrOA6, 0B1]. Wheradive-high, clocksare enabled.
DL_TEST1[2] Shadav Select—Repot shadev panters instead ofiomal readwrite pointers.

DL_TEST1[1, 0] FIFO Select: 0= RDL1; 01 = RDL2; 16 TDL1; 11 =TDL2

O0BB—DLINK Test Status (DL_TEST2)

7 6 5 4 & 2 1 0

— — DL TEST2[5] | DL TEST2[4] | DL TEST2[3] | DL TEST2[2] | DL TEST2[1] | DL TEST2[0]

DL_TEST2[5:0] Read or Shadw Read Pointe—Reportsselected-IFO read pointer curng address.

OBC—DLINK Test Status (DL_TEST3)

7 6 5 4 & 2 1 0

— — DL TEST3[5] | DL TEST3[4] | DL TEST3[3] | DL TEST3[2] | DL TEST3[1] | DL TEST3[0]

DL_TEST3[5:0] Write or Shadev Write Pointer—Spedfiesselecte FIFO write pointer address.

0BD—DLINK Test Control #1 or Configuration #2 (DL_TEST4)

7 6 5 4 3 2 1 0

— DL TEST4[6] | DL TEST4[5] | DL TEST4[4] | DL_TEST4[3] | DL TEST4[2] | DL TEST4[1] | DL_TEST4[0]

DL_TEST4[6] TFIFO1 Read Cla—Force transrit FIFO real pointer toempty

DL_TEST4[5] TFIFO1 Write Clear—Forcetransmit FIFOwrite pointer toempty

DL_TEST4[4] TFIFO1 Write—MPU data goes tepecifed write pointeaddress.

DL_TEST4[3] RFIFO1 Red Clear—Forcereceive FIFO read pointer torepty state (flush).

DL_TEST4[2] RFIFO1 Write ClearForcereceve FIFO write pointer to mpty state (flush).

DL_TEST4[1] RFIFO1 Write—MPU data ges b specifed wite panter adadess.

DL_TEST4[0] RFIFO1 Bypass—Pipe eceive data.
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OBE—DLINK Test Control #2 or Configuration #2 (DL_TEST5)

7 6 5 4 3 2 1 0

— DL_TEST5[6] | DL TEST5[5] | DL TESTS[4] | DL_TEST5[3] | DL TEST5[2] | DL TESTS[1] | DL_TEST5[0]

DL_TEST5[6] TFIFO2 Read Cla—Force transrit FIFO real pointer toempty

DL_TEST5[5] TFIFO2 Write Clear—Forcetransmit FIFOwrite pointer toempty

DL_TESTS[4] TFIFO2 Write—MPU data goes tepecifed write pointe address.

DL_TEST5[3] RFIFO2 Read Clear—Forcereceive FIFO read pointer tonapty state (flush).

DL_TEST5[2] RFIFO2 Write ClearForcereceve FIFO write pointer to mpty state (flush).

DL_TEST5[1] RFIFO2 Write—MPU data ges b specifed wite panter addess.

DL_TEST5[0] RFIFO2 Bypass—Pipe eceive data.
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3.17 System Bus Registers

Unused bitsindicated ly a dash--) are esenedand shailld bewritten to0. Writing toreseredbits has b effect.

0D0— System Bus Interface Configuration (SBI_CR)

6 5 4 & 2 1 0

X2CLK

SBI_OE EMF EMBED SBI[3] SBI[2] SBI[1] SBI[0]

X2CLK

SBI_OE

EMF

Enable Tmes 2Clocks—X2CLK modifies the number d®SB/TSB clo& cycles used tolock
asingle data ki onto RSB andTSB. When X2CLK is actve, two RSBCKI/TSBCKI clock
cycles occurfor eadt RPCMO, RSIGOSIGFRZ TPCMI, and TSIGI bit. The FSYNCand
MSYNC signalsemain at tle ful 1x RSBCKI/TSBCKI clak rate.

0 =RSBTSB signak at RSBCKI/ TSBCKI

1= Two SBCKI clock cyclesper SBI bit (except FSYNCard MSYNC).

Enable SysterBus Outputs—Places RPCMORSIGO, RNDO, andSIGFRZ outputuffers
under thecontrol of theRSB timebase. SBI_OE alptacesthe TINDOoutput lufferunder
the controlof TSB timebase. Iraive (low) forcesSBI outputbuffers toa high-impedance
state Powver-on and RESET [addr 001] forc&Bl_OEto an inative state tcavoid bus
contention ordevices tha share systemus connections.

0 = SBI outputdorced to high-impdancestate

1 = SBI autputscontrolledby respectie RSB ofTSB timebase

Embed@d Framirg—During T1 mode, ENF cantrols placementforl 1 framing bits on
RPCMOand the sampling of T1 framirgts from TPCMI. EMFsupports systemuses that
carryT1 frames but operate abee T1 line rate. EMF allavs the systen bus totransport ad
mairtain 193-bit frameintegrity while T1datis passedthroughRSLIP andor TSLIP buffers.
0 = G.82 embedded format
1 =Resened
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EMBED EMBED instructs the transmit fraer (refer to [ABORT; addr 071] to aligim X timebasewith
respectad frame ad mukiframe algnmentemiedded n TXDATA, the tansmitlinerate data
output from TSLIR If TSLIP is enabledEEMBED is imactive, andoverhead is gpassed, TX
timebase is not guaranteedalignto TXDATA, and lypased overhea cannotreliably pass
through TSLIP. EMBED is gpplicableto al sysem tus modes.

EMBED T1/ELIN Embedad Framing Mode
0 X Trarsmi frame searches TPCMI
1 0 TS0 Embeddedsearch TXIATA
1 1 G.802; garchTXDATA

NOTE(S): Embeddedr-bits reachTX outputonly if frame formatr [TFRM;
addr077 is in Bypass or Transparentode.

TS0 EmbeddedThe ofline framer &aminesTXDATA to alignTX timebasdo

G.8@
Embeded

theembedded &S patern.If MFAS is dso enabled
[TFRAME; addr 070], theéransmit onlindramer amines
TXDATA to aign TX timebae to he embedded MAS pdtern.
While EMBED s active, TXDATA output is monitoed, and
transmit frameerrors are reporteid ISRO [addr 00B].
Embed@d TSOsuwports Eloverheadbypass ptions for
applicationsvhere TSIP huffer isenabled.

Automatically suppors ITU-T Reconmendation G.802 which
defines frame fanat cawersion between T1 drE1 line rates
by locating T1 F-bitsn Bit 1 of time slot 260f eachsysten bus
frame.G.802 emledded modeis applicable for sysem huses
that are 1x, 2x, or 4x multiples othe E1 line ratef-ull
implemernationof G.802 alsorequiresthe pro@sse to program
TSO0,TS16, and TS26rS31 asunassigned systebus time
slots [SB(h; addr OEC-OFF].

SBI[3:0] SystemBus Interbce node—Defines transmiaind receie systenbus data format. System
busesoperate in one afine basicformats which difer inthe nunier of totd available data
time slotsand theassociated systenudclock rate If the total timeslotsareamultiple of 32,
SBl also deines which hs group of 32 byte-interleaed time slots are assigato the

respectre device.

SBI[3:0] Mode Clock (Kobe) Total Time Slots Bus Growp
0000 128A 81® 128 Growp 0
0001 128B 81® 128 Grow 1
0010 128C 81X 128 Growp 2
0011 128D 81X 128 Growp 3
0100 64A 40% 64 Group 0
0101 64B 40% 64 Group 1
0110 32 2048 32 —
0111 24 154 24+ F-hit —
1000 24 1536 24 —
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0D1— Receive System Bus Configuration (RSB_CR)

7

6 5 4 3 2 1 0

BUS RSB

SIG_OFF RPCM_NEG RSYN_NEG BUS_FRZ RSB_CTR RSBI[1] RSBI[0]

BUS_RSB

SIG_OFF

RPCM_NEG

RSYN_NEG

BUS_FRZ

RSB_CTR

Enabk BussedRSBOuputs—Applicableonly if the system s outputs are controlledyiSBI
timebase$SBI_OE = 1;addr 0D]. WhenBUS_RSB isactive, RPCMO, RSB0, and RNDO
outputs frommultiple devicesare allovedto share common receve systembus connections.
Unused timeslotsare three-stad during thoseus groups not selected 5Bl modefaddr
0DQJ; otherwise, unsed timeslotsrepeat tkeir ouput data value for all bus gioups.

0 = RSBtime slot \alue repeated for ablus groups

1= threestate R8 outpus duing unused bs graips

Inhibit RPCMO Signalig Reinsertior—Disabksinsertion ofABCD signaing for all time
slots on the receg system lbis PCM output (RPCMONptherwise ABCD signaling is
reinsertel on RPCMO, asontrolled ly Systen Bus Pe-Channé[SBCn; aldr OED-0FF] and
RX PerChannel RPCn; adr 180-19F] controls.

0 = enalde inserion o signaling onto RPCMO

1 = inhibit RPCMO signaling

Output Dataon Falling Edge Clock—SelectsRSBCKI risirg or falling edye clock signal to
output RPCMO, RSIGCRINDO, andSIGFRZ.

0 =RSB rising edge ouputs

1= RSBfdling edge outpis

Output Sync on Falling Edge Clock—Selects RSBCKItising a falling edge clok sigral for
RFSYNC orRMSYNC outputs. @posite RSBCKEedgeis usedf RFSYNC orRMSYNC is
programmedasinput.

0=RFSYNC or RMSYNC rising edge otput (falling edge imput)

1=RFSYNC or RMSYNC faling edge output (risirg edge iput)

WhenRFSYNC or RMBYNC is an iput ard confguredfor rising edg samplirg,

RFSYNC or RMSYNC must be samied low during the pevious faling clock edye,then
samplel high at therising clock @ge.(Refer toFigure 5-5, SBI Tming: Setup andHold Time
for RFESYNC/RMSYNC ash TFSYNC/MSYNCInpu Sigrals andTable 5-6, Input Data Setyp
and Hdd Timing)

EnableBused SIGFR Output—EnablesSIGFRZfrom multipledevices toshae a mmmon
receve sygem hus connection. When active, SIGFRZ three-states duringisgroup time slots
unused ly the selecte®Bl mode [add0DQ].

0 =SIGFRZ repeds for all bus groyps

1 = threestate SIGRZ duing unused lois groups

Force RSLIP o Cente—Writing aone to RSB_CTR forcdRSLIP read bffer pointerto its
initial delay cordition. If RFSYNCor RMSYNC is pragrammed asnoutput, RSB CTR
forcesa change ofsystem lis syncalignment. The prossor musasserRSB_CTR after
corfiguration of the receve slipbuffer. Centerilg RSLIP des noteffect RSLIP statis repated
in ISR.5 pddr 006]. RSB_CTR mustbe wittento a 1, therto a 0. This it is not seltclearing.
0= no efect
1 = force RSLIPto center
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RSBI[1: 0] Receve Slip Bufer Interface mode-Sdects mnfiguration of RSLIP buffer. RSBl determines
total buffer depth anéhitial delayconditions. Whle RSLIP is lypassedRCKO clocks RSB
outputs andRSBCKI is igrnored. RFSYNC ail RMSYNC arealsoignoredin Bypass mdeif
they areprogammedasinputs. RFSYNC ard RMSYNC must ke proggammedasoutputs if
RSB[1:0] selets eithe bypassor Elastichuffer mode.

RSBI Mode Total Depth Initial Delay Condtions
00 Normal 2 Frame 1 Frame When RFSYNC is output
0.5 b 1.5 Frames When RFSYNC is input
01 Shat 2 Frame 32 Bits Reverts o normal upon slp
10 Elastc 64 Bits 32 Bits Receners adomatcally uponslip
11 Bypass 0 Bits 0 Bits RSBXI ignored

NOTE(S): To guarange he ponterin the slip buffer isinitialized pioperly during Elastc Mode, he
following procedure carbe appkd:

1. Disable sip buffer RSBI[1:0] =11,RSB_COR =0
2. Center sip buffer RSBI[1:0] =11,RSB_CR =0
3. Setthe sip bufferto Elastc Mode. RSBI[1:0] = 10,RSB_CR =0

0D2— RSB Sync Bit Offset (RSYNC_BIT)

7 6 5 4 3 2 1 0

_ — OFFSET[2] OFFSET[1] OFFSETIO]

OFFSET[2:0] RSB SyncBit Offset—Selects with RSB hit number caincides wth RFSYNC andRMSYNC
sync puses. Syic pulses ae programmae to align to 1 bit in relaionto RPCMO, RSIGO,
RINDO, ard SIGFRZ time slotslf the sync puses are esiredto caincide with locationof T1
F-bit or imeslot 0 Bit 1, OFFSETis progammedto equal 0. Sync bit offsetis added to time
slot ofset[RSYNC_TS; addOD3] to form a 10-bilOFFSET waue that applies to RFSYNC
location, which is then added to framéset [RSYNC_FRM; addr 0D8]. This forms a 15-bit
OFFSET wduethatappliesto theRMSYNC locaion. Both RFSYNC aad RMSYNC offses
are epressed as RSB.OFFSHillowing thesystemto generate or accept sync pulses gt an
bit location within the RSBmutiframe.

OFFSET[2:0] RSYNC Location
000 Bit 1 o F-bit
001 Bit 2
I I
110 Bit 7
111 Bit 8
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0D3—RSB Sync Time Slot Offset (RSYNC_TS)

7 6 5 4 3 2 1 0
— OFFSET9] OFFSET8] OFFSET[7] OFFSET[6] OFFSET[5] OFFSET[4] OFFSET[3]
OFFSET[9:3] RSB Sync Tme Sla Offset—Selectsvhich RSB time slot numdr cancides with RFSYNC

and RMSYNC sync puses, hn the rarge of time sbts 0-127.1f the syncpulses coincide with
location of T1 F-bit or TS0, OFFSET is ppgrammedio equal0. Refer also to RSYR_BIT
andRSYNC_FRM [add 0D2, 0D8].

2048 154, and1536 kips SBI Mbde
OFFSET[9:3] RSYNC Time Slot

0000000 0 or F-bit
0000001 1

I I
0011110 30
0011111 31

4096 kbpsSBI Mode

OFFSET[9:4] OFFSETI[3] RSYNC Time Slot Group
000000 0 0 A
000000 1 0 B
000001 0 1 A
000001 1 1 B

I I I I
011110 0 30 A
011110 1 30 B
011111 0 31 A
011111 1 31 B
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8192 kbpsSBI Mode

OFFSET[9:5]  OFFSET[4:3] RSYNC TimeSlot Group
00000 00 0 A
00000 01 0 B
00000 10 0 C
00000 11 0 D
00001 00 1 A
00001 01 1 B
00001 10 1 C
00001 11 1 D

| | | |
11110 00 30 A
11110 01 30 B
11110 10 30 C
11110 11 30 D
11111 00 31 A
11111 01 31 B
11111 10 31 C
11111 11 31 D

NOTE(S): Offsets otside the RSBtimebase range resuh no pulses @ RFSYNCand
RMSYNC autputs.

0D4— Transmit System Bus Configuration (TSB_CR)

7

6

5

4

3

2

1

0

BUS_TSB

TX_ALIGN

TPCM_NEG

TSYN_NEG

TSB_ALIGN

TSB_CTR

TSBI[1]

TSBI[0]

BUS_TSB

TX_ALIGN

TPCM_NEG

EnableBussed TSB OutputApplicableonly if system los outputs are controlledytSBI

timebases [SBI_8 =1; addrOD0]. When BUS TSB is actve, TINDO autputs fom mutiple
devices are allwedto sharea common transmgystembus connetion. Unused time slotare
three-stated ding bus groups na selectedy SBI mode [add 0DQ]; otherwise, unged time

slots repeatheir TINDO value for allbus groups.

0= TINDO repededfor dl bus goups

1 = threestate TINDD duing urused timeslots

Trarsmitter Output Multiframe Algns toTSB Timebase-All ows mutiframealignmenrt

locaed at TSB (from TMSYNC of FRAMER) topass across TSLIPuiferand fore the
corresponding multifrme alignment onto the trandter timebaseUsed primarilyto pass
TMSYNC from system bs.

0 =Transmiter multiframedoes not folbw TSB

1 = Transmiter mutiframefollows TSBmultiframe

Output Dataon Falling Edge Clock-SelectsTSBCKI risingor faling edge clok sigral to

output TINDO andthe ogposite TSBCKI edgto sampe TPCMIlard TSIGlinputs.

0=TINDO risingedg output (TPCM ard TSIGIfaling edye imuts)
1=TINDO fdling edge outpts (TPCMI andTSIGlI rising edye imputs)

N8370DSE
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TSYN_NEG Output Sync on Falling Edge Clock—Selects TSBCKrising or falling edge clock signal for
TFSYNC or TMSWNC outputs. Opposite TSBCKI edgeused if TFSYNC or TMSYNC is
programmedasinput.

0=TFSYNCor TMSYNC rising edye outpt (falling edye input)
1=TFSYNCor TMSYNC faling edg ouput (rising ecge input)
WhenTFSYNC or TMSYNC is aninput ard canfigured br rising edge samng,
TFSYNC or TMSWNC must besampled lav during the preious flling clockedye, then
samplel high at therising clock @lge.(Refer toFigure 5-5, SBI Tming: Setup andHold Time
for RFSYNC/RMSYNC ath TFSYNC/MSYNCInpu SigralsandTable 5-6, Input DataSetip
and Hdd Timing)

TSB_ALIGN Trarsmit SystemBus Mutiframe Aigns toTransmitTimebase-Allows mutiframe
alignment locded at TX timéase to pasacrossISLIP andforces the corresponding
multiframe algnment onto the TSBimebase. Used priarily to pass CAS or FMAS aignment
locaied by the tarsmit online frameronto the TMSYNC output

0 = TSB multiframedoes not follav XMTR
1= TSB multiframealigned ly XMTR

TSB_CTR Force TSLIP to CenterWriting a 1 toTSB_CTR forces TSLIP readuifer pointerto its
initial delay cordition, pessbly forcing acharge of tansmitframealignmentif TSLIP is
corfiguredin Elastic or Bypass med. Writinga 0 has no ééct. The pocessor musissert
TSB_CTR after canfigurationof thetransmit slip biffer, after which, Bt8370/8375/8376
automaticly recenters TSLIP bffer acording to the onfigured mode. CenteringSLIP
doesnot efect TSLIP statuseportedin ISR5[addr006].

0 = no efect
1 = force TSLIP tocenter

TSBI[1:0] Trangmit Slip Buffer Interfacemode—Selects theanfiguration of the TSLIP Wiffer. The TSBI
detemines thetotal kuffer depth ard initial delay corditions. While TSLIP is hpassed, TCKI
clocksthe TSB iput/outpu, and TSBCKI isgnored

TSBI Mode Total Depth Initial Delay Condtions
00 Normal 2 Frame 0.5to 1.5Frames Dependenbn presehdepth, no
changeof output frame.
01 Shot 2 Frame 32Bits Reverts to normal upon slp
10 Elasic 64 Bits 32 Bits Recengérs adomatically uponslip
11 Bypass 0 Bits 0 Bits TSBCKI ignored

NOTE(S): Bypass reques system bus eduto line rate.

To guarantee the pointeriistialized properly in the slip luffer during EhsticMode,
the following procedure can be applied:

1. Disable Slip Bufer TSBI[1:0]=11,TSB_CTR =0

2. Cener Slp Buffer TSBI[1:0]=11,TSB CTR =1

3. Setthe Sip Buffer to Elastc mode TSBI[1:0] =10,TSB CTR=0
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0D5— TSB Sync Bit Offset (TSYNC_BIT)

6 5 4 3 2 1 0

OFFSET2] OFFSET[1] OFFSETIO]

OFFSET[2:0]

TSB Sync Bit Ofset—Sdects which TSB bit number coincidevith TFSYNC andTMSYNC
sync puses. Syic pulses ae programmae to align to 1 bit in relaionto TPCMI, TSIGI, ard
TINDO time slots. Ithe sync plses ae desired to cincide withlocationof T1 F-bitor time
slat zero bit 1 OFFSET is ppgrammedo equal0. Sync bit ofset is addd to time slot dfset
[TSYNC_TS; aldr 0D6] to form a10-bit OFFSETvalue that agplies o TFSYNC ard
TMSYNC location. Both TFSYNC and TMSYNCfeétsare epresseds TSB.OFFSET
allowing thesystemnto generater acceptsync pulsest ary bit location within theTSB frame

OFFSET[2:0] TSYNC Location
000 Bit 1 orF-bit
001 Bit 2
| |
110 Bit 7
111 Bit 8

0D6—TSB Sync Time Slot Offset (TSYNC_TS)

6

5

4

3

2

1

0

— OFFSET9] OFFSET8] OFFSET[7] OFFSET[6] OFFSET[5] OFFSET[4] OFFSET[3]
OFFSET[9:3] TSB Sync Time Slot Ofset—Sdects which TSB timealot numbercoincides with TFSYNC
andTMSYNC syncpulses in the rangef time slots0-127. If the sync pulsesoincide with
location of T1 F-bit or TSO, OFFSET is ppgrammedio equalO.
2048, 1544,ard 1536 lbps SBIMode
OFFSET[93] TSYNC Time Slot
0000000 0 or F-bit
0000001 1
I |
0011110 30
0011111 31
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4096 Kops SBIMode
OFFSET[9:4] OFFSET[3] TSYNCTime Slot Group

000000 0 0 A
000000 1 0 B
000001 0 1 A
000001 1 1 B

| | | |
011110 0 30 A
011110 1 30 B
011111 0 31 A
011111 1 31 B

812 kbps SBI Mode
OFFSET[9:5] OFFZET[4:3] TSYNC TimeSlot Group

00000 00 0 A
000@0 01 0 B
00000 10 0 Cc
00000 11 0 D
oooaL 00 1 A
oooaL 01 1 B
00001 10 1 C
00001 11 1 D

| | | |
11110 00 30 A
11110 01 30 B
11110 10 30 C
11110 11 30 D
11111 00 31 A
11111 01 31 B
11111 10 31 C
11111 11 31 D

NOTE(S): Offsets ouside the TSB tmebaseange resul in no pukes on
TFSYNC ard TMSYNC outputs.
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6

5

4

3

2

1

0

SET_RSIG

SET_SIG

UNICODE

DEBOUNCE

FRZ_OFF

FRZ ON

THRU

SET RSIG

SET SIG

UNICODE

DEBOUNCE

Force RSIG Interrupt—Allows the pocessoto receive an iterrupt on RSIG [add008] at
every multiframe lmundary, Applicable only to T1 mode. Garrides STACK interrupt.

0= RSIG irterrupt on signaling STACK change

1 =RSIGinterrupts an T1 mutif ramebourdary

Overwrite Robbed-Bit Signding—Applicable oy during T1 mode and foctiondepeneért
onRIDLE. When RIDLEis inactve, SET_SlCGorces recere robbel-bit signding toone
befae ypdating the RSLIPtime slot \alue. Bit 8 of eachtime slot eceived during sigraling
frames 612, 18, and 24s replaced witla 1. Thisfunction is particliarly usefliin
cross-onnectand exchangesystemghat strip robbed-bit signaling, or in systethatuse
differert signaling framealignmenton inboundand oubound ports.

0 =no changeo recéve signaling

1 = replace robbed-bgignaling

Inband Signkng Freezgapplicdle toT1 modes only—If UNICODE is enabled, recered
ABCD signaling on all bannelsis searchean aperchannel basifor the4-bit UNICODE
pattern UNICODE patern detection inhibits STACK and RSIG buffer updaesfor that
channéas long as UNICODE igresent, bt does notffect SIGFRZ output. Its not reportd
to the processe. This functionis desciibedin Bdlcore TR-TSY000303 Section 4.4.9,Revision
2, Jly 1989.

0 =no efect

1 =endle UNICODEdedection anperchannel signaling freeze

DebounceRecéve ABCD Signaling—Applicableonly tothosechannels wherthesignding
stack is enabled (SIG_STKddr 180-19F). The signalirg buffer (RSIG) outpu updates fo
these channbks are evaluatal &ter D-bit signalings re@ived. Nav signding is plaedinto
RSIG ard STACK buffers only if the RSB input ard output values difer. The DEBOUNCE
functionfilters singlebit errors in ABCD signalingypcomparing incoming bits,uff ered bits
from the pevious multiframeandoutput bits ona bithy-bit basis. A signalilg erra is
detectedf the new input sigraling andcurrert ouput signalirg are the same Wt differ from
thecurrent liffered ggnaling. When this occurs, tloerrent buff ered signding is rejected, and
the autput sigraling deesnat charge. Therebre, outptisignaling is updated aly when the
current bufferedsignaling andhe input signaling are equat theend of each multifrare, the
entire input ABCD value is copéd tothe ouput ABCD value.

0 =no efect

1 =debouwncereceive ABCD signaliny

N8370DSE
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Signaling Sate Durhg Currert Multiframe Sigraling State Uplated athe End & CurrentMultiframe
New Input Buffered Inpt Buffered Output  Buffered Input  Buffered Output Notes
Signaing Bit Signaling Bit Signaling Bit Signaling Bit is Signaling Bit
from Previous (RSIGM7:4]) Updated frominput  (RSIGN[7:4])
Multiframe Signaling

(RSIGN[3:0]) Bit (RSIGn[3:0])
0 0 0 0 0
1 0 0 1 0
1 1 0 1 1 Change Ouput
0 1 0 0 0 Debource
1 1 1 1 1
0 1 1 0 1
0 0 1 0 0 Change Ouput
1 0 1 1 1 Debourte

NOTE(S): Non-Debounced signaling wiays transferbuffered ABCD input to buffered ABCutput coincidentvith the
D-bit update.

FRZ_OFF/FRZ_ON Manual Signaling Update and SIGFRZOutput—Allows theprocessor to nraually control
updates othe recere signaliny buffer [RSIGn; add 1A0-1BF], thesigraling stack [adr
0DA], andthe SIGFRZoutput pin. FRZ_ONand FRZ OFF cantrol the SIGFRZ pin's autput
state, bt do not afect namal operations 6the SIG-RZ interrupt [ISR7;addr 004]. The
receve ABCD input sgnaling isplaced into the SACK and RSIG bffers according tahe
modes shevn below. Stack pdates are mividually enalbed ona perchanrel basis accaling
to SIG_STK [addr 18619F].

SIGFRZ
FRZ_ON FRZ _OFF SIG_STK Interrupt Pin STACK RSIGn

0 0 0 0 0 No updae All ABCD

0 0 X 1 1 No updae No update

0 0 1 0 0 ABCD Changs All ABCD

X 1 0 X 0 No Update All ABCD

X 1 1 X 0 ABCD Changs All ABCD

1 0 X X 1 No updae No Update
THRU EnableTransparent Robbed-Bit Signeag—RMSYNC is forced to aign with respecto RX

timebaseand followv each change of receier's multiframealignmaent, plus ay frame ofiset
caused ¥ RSLIP bufferdelay. In this mamer, RMSYNC is able toretainits signaling
multiframe di gnment wth respecto RPCMO ouput dat frames. THRU modeis required
when RSLIP is comjured inBypass mode. it also useful for ADPCM transcodgystems
that uilize robbed-1t signaling duiing frames ther thannormal (moduo 6) sigraling frames,
and therefore cannatilize RPCMOsignaling reinsertion iADPCM coded channels. During
THRU mode, RMSYNC must be pogrammed as aautput [P1O; add 01§. RMSYNC can
follow a changef RX multiframe dignment withougeneratingan alarmindication (e.g.,
recever change ofSF alignmet without acomparying loss of basic framalignment).

0 = no efect

1 = transparent robbed-bit signaling
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0D8— Signaling Reinsertion Frame Offset (RSYNC_FRM)

6 5 4 3 2 1 0

— — OFFSET[14] OFFSET[13] OFFSET[12] OFFSET[11] OFFSET[10]

OFFSET[14:10]

RSB Sync Fram®ffse—Sdectswhich RSB frame number coincides wamRMSYNC
pulse inthe range of fram@-23. OFFSET speciés theframe in which RMSYNGs applied
asaninput, orin which RMSYNC g@pears asn output—consequently locating RPCMO
signaling framesusedfor T1 robbed-kit (frames 6,12,8, and 24) or E1 CAS signalirg
reinsertion.The only RPCMO channie affected are thoseith signalinginsertion enabled
[INSERT; addr OEGOFF].

T1/EIN OFFSET[14:10] RMSYNC Pule

0 X0000 RSB Fame 0
0 X0001 RSB Fame 1
I I I

0 X1110 RSB Fame 14
0 X1111 RSB Fame 15
1 00000 RSB Fame 1
1 00001 RSB Fiame 2
I I I

1 10110 RSB Fame 23
1 10111 RSB Frame 24

0D9— Slip Buffer Status (SST AT)

SSTAT[7:0] isupdata & thestart ofeach respeaté receie/transmit interneframeboundary (i.e., 12hs
interval). Each bit inSSTAT is latched upan event detectiorand helduntil cleaed by a processoread.

7 6 5 4 3 2 1 0
TSDIR TFSLIP TUSLIP — RSDIR RFSLIP RUSLIP —
TSDIR Trarsmit Slip Direcion—TSDIR is ypdated eactime a TSLP eror is latched in TFSLIFard
TSDIR indicats which directionthe slip occurred.
0 =TSLIP eror deleted1 frameon TX data outpu
1=T3.IPerorrepeated 1 fame on TX datauput
N8370DSE Conexant 3-123
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TFSLIP Controlled TSLIPEvent—TUSLIP andTFSLIPevent staus are latchetactive-high when
transmit slip emor is detected. Eithevent reportsa TSLIP eror in ISR5 [addr 006]
Active-high hold intenal is defnedby LATCH_ERR [addr 046].
Two types of errors ae deteded

1. FSLIP =Controlledtframe sip on TX dataoutput FSLIP afects transmit
time slot databut does not changé¢he transmit timebase or frae
alignment.

2. USLIP =Uncontrolled+1 to +256 bit slip onTX data. USLP affectsbaoth
time slot dateandframealignment. TUSLIP andFSLIP staus depads
on the trarsmit systeam bus anfiguration [TSB_CR; addr 0D4].

TSBI Mode TUSLIP TFSLIP TSLIP Event

Normal 0 0 mne

0 1 FSLIP

1 0 USLIP

1 1@ Both FSLIPand USLIP
Shot 0 0 rone

0 1 FSLIP

1 0 USLIP
Elastc 0 N/A none

1 N/A USLIP
Bypass N/A N/A —

NOTE(S):

() Most recent slip errodirectionis repatedin TSDIR.

2. TFSLIP rot apgicable (readzerovalue) f TSLIP bymssed nconfigured as ehstc
store. TUSLIP rot apdicable if TSLIP bypassed.r Shat-Delay mode, f the bus
clock is faster tlanthe receive clak, the system hus resynchonizes and USLIPsibe
repoted. Ifthe receive clak is faster RSLIP revertsa Normal mode andeports

FSLIP errors.
TUSLIP Uncontrolled TSLIFEvent—See TFSLIRlescription.
RSDIR Receve Slip Direction—RSDIR is updated edttime an RSLIP error istehed in RFSLIP or

RUSLIP, ard indicates which direction the slp occurred.
0= RSLIP erro deleted 1 fame orRPCMO or SBlresync detected
1= RSLIP error repeatetiframeon RPCMO or SBI timelst reasigned
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RFSLIP Controlled RSLIFEvent—RUSLIP and RFSIP eventstatusare lathed ative-highwhen
receve slip error is detded. Either gentreports RSLIP error in ISR5 [addr 006]. tAe-high
had intenal is defned ty LATCH_ERR [addr 046]. Two types of erors are detected:

1. FSLIP =Controlled+1 frame slipon RPCMD data otput. FSLP affects
RPCMO, huit does not change the aligent of system lus RFSYNC or

RMSYNC signals.

2. USLIP = Urcontrdled +1 to£256 hit slipon RPCMQ USLIP afects toth

system bs dataand sync outputs.BSLIP and RFSLIBtatusdepends on

the recere systenbus confguration [RSB_CR; adr OD1].

RSBIMode RUSLIP RFSLIP RSLIP Notes
Event
Normal 0 0 nore —

0 1 FSLIP  Most recent slip ermodirectionis
repoted n RSDIR.

1 0 USLIP  An uncontrolled slip can occur in
Normal mode due to gesyrc of the
SBI o, in T1 rate comerted
applcations, tre active time slos
arereassigned. The forar sets
RSDIR = Q the later se$
RSDIR=1.

Shot 0 nore —

0 1 FSLIP —

1 0 USLIP  In Short-Delay moa, if the kus
clock is fster than receive clock,
the system tus resyichraizesand
USLIP is reorted. If the recéve
clock isfaster, RSLIP reverts to
Normal made am repots FSLIP
errors.

Elastc 0 0 nore —

1 0 USLIP  RFSLIP isnot applicalde (read zero
value) whle the RSLIP hifferis
bypassed orconfigured as elastic
store.FSLIP or USLIP errors
repoted upn Bypass mode
initialization should be gnaed

Bypass — — — —
RUSLIP Uncontrolled RSLIFEvent—See RFSLIP desciption.
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ODA— Receive Signaling Stack (ST ACK)

STACK contains n& signalirg information from thosechamels withSIG_STK [addr 180-19F] enabld.
STACK allows theprocessor to monitor onhanged ABCD signaling @uesfrom the séected channis.
RSIG interrupt [add 008] is triggeredatthe enl of any multiframe where omormore ABCD signaling values
have changed. Theproaessorreads the STACK addresswice to retrige thechannel number (Wrd 0)and to
retrieve the nev ABCD value (Word 1).The processor continuesried from STACK until empty An enpty
Stack is indicatedvhen either MORE = 0 in Wd 1 or no Word 1exists(thelast two STACK reads aré&\Vord 0).

Internal STACK read/write pointes areinitialized by RESET [adr 001]. STACK contentsare updgedfor
ead channelin which thestad is enabled [SIG_STK; addr 180619F]. STACK conterts ae updated with new
output signaling if the kufferedRSIGn npu ard cutput ABCD signaling values dffer. STACK is evaluated on a
channel-g-channé basis aftethe D-bitis updated. fie processomust pollthe RSIG interrupt to dermine
when SACK has n& information.

Word 0: Chan nel Numbe r (fir st read)

7

6

4

WORD MORE — CHI4] CH[3] CH[2] CH[1] CHI0]

WORD Stack Wrd ID (always 0 in Viérd 0)

MORE More Stack Caoterts (alvays 1 inWord 0)

CH[4:0] Channel Nimber(E1 range0-31; T1 rang 1-24)

Word 1: New Signaling Value (se cond read)

7 6 5 4 3 2 1 0
WORD MORE — — SIG_BITA SIG_BITB SIG_BITC SIG_BITD
WORD Stack Wrd ID (always 1 in Vérd 1)
WORD MORE MPU Respaise

0 0 First word, get chand

0 1 Never used

1 0 No change ofast change, ep

1 1 New signaling, lkeep reading

MORE More Stack Coterts equad 1 if more available.

SIG_BITA-D Signalirg Bit A-D—Processoreadsnev ABCD signalingvaue from this locdéion. The
ABCD value is alsgresenin RSIGn (aldr 1A0-1BF) outpu signaling buffer, so the
processor need not storéoaal copy of ead channel's signalingstatus.
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ODB— RSLIP Phase Status (RPHASE)

7

6 5 4 3 2 1 0

RDELAY[5]

RDELAY[4] RDELAY[3] RDELAY[2] RDELAY[1] RDELAY[0] RSLIP_WR RSLIP_RD

RDELAY[5:0]

RSLIP_RD

RSLIP_WR

RSLIP Bufer Delay—The diference betwan the RX and RSBmebase in time slot intevals,
repatedonce per fame,coincident with RFRAME interupt [ISR3 addr00§. Actual delay
may \ery sigrificantly, depenthg onwhich time slds areassigned

00000 = RX to RSBdelay in the rarge of 0-7 bits

I
111111 = RX to RSBdelay in the rarge of 504-511 bits

Active Re@iver Slip Buffer HafF—Indicates which halbf thereceive slip bufferis currently
receving datafrom thereceiver (0 = RSILP_LO, 1 =RSLIP_HI). The process can read data
from the opposite huffer half

Active RSB Slip Buffer Haf—Indicateswhich halfof thereceve dip buffer iscurrently
supplyingdata to the Reces System Bus (& RSLIP_LO, 1 =RSLIP_HI). Theprocessor can
write data tothe oppodie kuffer half.

ODC—TSLIP Phase Status (TPHASE)

7 6 5 4 3 2 1 0
TDELAY[5] TDELAY[4] TDELAY[3] TDELAY[2] TDELAY[1] TDELAY[0] TSLIP_WR TSLIP_RD
TDELAY([5:0] TSLIP Bufer Delay—The diference between th& SBand TX timdvase in timeslotintenals,
repatedonce per fame,coincident with tle TFRAME interrupt [ISR3; adlr 008]. The actual

delay may vary significantly, dgpending on which timeslots are asgjned
000000 = TSB toTX delay inthe rang d 0-7 bits
I
111111=TSB toTX delay inthe rang o 496-503 bits

TSLIP_WR Active Trarsmitter Slip Buff er Half—Indicates which halbf thetransmit slip biffer is
currentlysupplying data to the transmitter (0 = TSLIP_LG;, ISLIP_HI). The processor ca
write data tothe oppodie huffer half.

TSLIP_RD Active TSB Slp Buffer Half—Indicates which half of the tramit slip buffer is currently
recevving dda from theTransmit System Bus (0 = TSLIP_LO, 1 = TSLIP_HI). The pssoe
can readlata fran the opposite huffer half.
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O0DD—RAM Parity Status (PERR)

All Bt837(0)83758376 system bs data, signaling, ard contrds aretranskerred throigh a set ofnternalRAMs
with parity eror detection apabilities. Any parity eror detectd during RAM acess is rported in PERREach
error eent is ldched ative-high and held until thprocessoreadclears PERR Parity errors ae indicative of
system clak glitches (REFCKITSBCKI, orRSBCKI), a failing or excessiely naisy power sypply, or gereral

circuit failure.

2

0

— — — - - PERR_TPC PERR_RPC PERR_SBC
PERR_TPC TPC (Transmi) RAM Parity Error
PERR_RPC RPC (Receaie) RAM Parity Error
PERR_SBC SBC (Control) RAM Rrity Error
OEO-OFF— System Bus Per -Channel Control (SBCn; n=0to 31)
7 6 5 4 3 2 1 0
— INSERT SIG_LP RLOOP RINDO TINDO TSIG_AB ASSIGN
INSERT Insat RX Signaling on RPQMO—Enables pr-chamel signaliig insertiononRPCMO output,
where ABCD sigralingis sipplied by RLOCAL signaling (RPCn; adr 180-19F) or buffered
signaling [RSIGn, addr LAO0-BF]. INSERT is a lower piiority than nosigraling (SIG_OFF;
addr 0D1) RSB signaling framécationsare specifedby RMSYNC sgnal inconjunction
with the programmed framefeét [OFFSETaddr 0D8].
SIG_OF INSERT RLOCAL RPCMO Ingrted Signal
1 X X None
0 1 0 ABCD from RSIGn ouput buffer
0 1 1 ABCD from RPCn local buffer
SIG_LP Local Signalig Loopback—Instructs theecever output signaling oiRSIGOto be supplied
from TSIGn luffer contentsSignaling in RPCMT1-robbed bit or E1-CAS) is notfatted.
0 =nomal
1 =local sigraling loopback
RLOOP Local Loopback—RPCMO outpu data suplied from TSLIP luffer corients.
0 =nomal
1 =locd loopback
RINDO Activate RINDO Time Slot hdicato—Receve system bs time slots are indidually marked
(active-high for 8 bits)by RINDO. SBI_CE (addr 0DO) overrides RINDO.
0 = RINDO signalinactive (low)
1= RINDO signalactive (high)
TINDO Activate TINDO Time Sbt Indicabr—Transmitsystem hs time slots are indidually marled
(active-high for 8 bits)by TINDO.
0 =TINDO inactive
1 =TINDO actve
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TSIG_AB

ASSIGN

3.17 System Bus Regist ers

TSIG_AB—AB Sigraling. InT1 made, aly AB signalirg bits ae updted fom TSIGI to the
TSIGn hiffer. If SIGFRZis active, theoutput CD signaling bitsra copiedfrom thebuffered
output AB bits, respectiely. In E1 mode, setting TSIG AB forces C = 0 an® = 1 when
updatingthe TSIGn buffer.

0= ABCD Signaling

1= AB Signalirg

Assign SystenBus Time Slot—During T1 line appications wtere thesystem lus group
corsists d 32 time slotspr a multipleof 32, ary 24 ou of 32 time slotscan ke assiged. The
only time SBC[1:24] must be assiged is duing 1536K or 1544K bus modes. The nonber of
assigned systenub time slots must equal the numbétine timeslots; therefore, ASSIGN
mustbeactve in all 32 SBCn locaions during E1 modes. Thereceiver deesnat updae
unasigned timeslots as ifills theRSLIP luffer. T1 time slots eefilled sequatially from
RSLIP 1 to24. Time slots 0 an@5 to31 areresenred for unassignedalues. \dluesare read
from either adgined or unassigned locations in a sequefasilionbased on the ASSIGbit.
Systembus ouput data for unassigmred time slotss taken from the RSLP huffer, which the
processor carnilf with ary desired 16bit fixed value (8 bits inRSLIP_LO, plus 8bitsin
RSLIP_HI).

0 = unassignedystem bis time $ot

1 = assignedystem lus time slot

100-11F— Transmit Per -Channel Control (TPCn; n =0 to 31)

7

6 5 4 g 2 1 0

TB7ZS/EMFBIT

TLOOP TIDLE TLOCAL TSIGATSIGO | TSIGB/RSIGO TSIGC TSIGD

TB7ZS/EMFBIT

Bit 7 ZeroCode Substituion/Embedied F-hit Value (Applicable in T1 mode dg)—For
assigned systemnub time slots [ASSIGN; addr OEO-OFF], TB7ZS replaces bit the time
slat with a ore if examination of8-bit output detects all zesoFor an urassigredtime sld
where TIDLE is active, EMFBIT replacesall embeddd F-bit outputswith theprogramned
EMFBIT value.

0 = no efect or forceembedded F-bitiow)

1= enableB7ZSor forceembedded F-bithigh)

N8370DSE
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TLOOP Remde DSO ClannelLoopback—Transmits data supplied from RSLIBfter contents.
TLOOP works in conjunction with other TPOn contoal bits © sekct the souice of trarsmited
data andsigraling (se€Table 3-23).

Table 3-23. Remote DSO Channel Loo pback

TLOOP TIDLE TLOCAL TSIGO RSIGO | Sig Source Data Source Channel Mode
0 0 0 0 0 None TPCMI Clear Channel
0 0 0 0 1 RSIGn TPCMI Rx Signaling
0 0 0 1 0 TSIGn TPCMI Tx Signaling
0 0 1 X X TSIGA-D TPCMI Local Signaling
0 1 0 0 0 None TSLIP_LO Idle Code
0 1 0 0 1 RSIGn TSLIP_LO Idle Code Rx Signaling
0 1 0 1 0 TSIGn TSLIP_LO Idle Code Tx Signaling
0 1 1 X X TSIGA-D TSLIP_LO Idle Code Local Signaling
1 X 0 0 0 None RXDATA Remote Loop
1 X 0 0 1 RSIGn RXDATA Remote Loop Rx Signaling
1 X 0 1 0 TSIGn RXDATA Remote Loop Tx Signaling
1 X 1 X X TSIGA-D RXDATA Remote Loop Local Signaling
NOTE(S): If RX Signaling, RSIGn output buffer supplies tarsmit signaling.

TIDLE Transnit Idle—Transmit déa suppliedrom TSLIP_LO hiffer contentsThe processowrites
an 8bit idle pattern to TBIP_LO fa output onthe selected time sladr optionally writes
realdtime dataoutput toTSLIP_LO after eachTFRAME interrupt [ISR3; adir 008]. Only
TSLIP_HI kufferis updded from TPCMI to alow continuel local DSO diannelloopbak.

0 = nomal data otput
1 =transmt idle daa output

TLOCAL Transnit Local Signding—When actie, TLOCAL transmits TSIGATSIGD values in output

ABCD signalirg bits.

0=TSIGO or RSIGO oontrol output signaling

1 = trarsmit signaling from TSIGA-TSIGD
In E1,when t is atempted b meige signalng enbedded in he TPCM datastreamwith
signaling inseting by TLOCAL [TPCn; add 100-11F], thesigraling insertedby TLOCAL
appears two timeslotsearly withTX_ALIGN bit set inf[TSB_CR,; adr 0D4]. Therebre,
signaling intencedfor TS1 would instead be igertedinto TS31. TX_AIGN needs to be set.
This off set does nboccurduring local signalirg insetion for all 32 time slots. InT1,
transmittinglocal signalirg shoud be synchonizedwith Trarsmit Multiframe interrypt
[TMF_IERS3; add 010]. This would avoid transmittirg intermediate slues.

TSIGA-TSIGD Transnit Local Signding—Holds the 4-bi ABCD signalng value, which is output when
TLOCAL is actie. In AB only applicdions, such a$1/SF framing, TSIGC and TSIGD must
alsobe written with the samedaa as TSIGAand TSIGB. In E1 modes, TSOard TS16locd
signaling \alue determinesCAS multiframe dgnmentsignal (MAS) and XY XX output.
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TSIGO Transnit Signalhg Output—Applicableonly if TLOCAL is inadive. ABCD signding from
TSIGn huffer istransmited.
0 = no efect
1= trarsmitsigraling from TSIGn huffer
RSIGO Receve SignalingOutput—Applicabe only if TLOCAL is inacive. Forces trasmit ABCD
signaling to be sypplied from RSIGn buffer, afecting a remae signaling loopkad.
0 = no efect

1 = trarsmit sigraling from RSIG buffer

120-13F— Transmit Signaling Buffer (TSIGn; n =0 to 31)

Transmit signding from the TSIGpin is aitomaically placel into theTSIGn huffer. The processocontrols
TSIGn nsetion into the transmiter outputby selecting TSIGO[in TPCn]. Theprocessorcan monior TSIGn
from systensuypplied signaling or use TSIt for inter-processocommunication During E1 modks, TSIGOard
TSIG16 huffer locations hold theCAS multiframe aligment sigal (MAS.1 through MAS.4), etrabits (X.1
through X.4), and multifame Yellow Alarm (MYEL) bits sypplied from TSIGI.

7 6 5 4 8 2 1 0
— — — — TSIGN[3] TSIGN[2] TSIGN[1] TSIGN[0]
TSIGO (E1) TSIG16 (E1 mode)
TSIGNn.3 Input Signaling A Bit MAS.1 X1
TSIGn.2 Input Signaling B Bit MAS.2 MYEL
TSIGn.1 Input Signaling C Bit MAS.3 X3
TSIGn.0 Input Signaling D Bit MAS.4 X4
N8370DSE Conexant 3-131
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140-15F— Transmit PCM Slip Buffer (TSLIP_LOn; n=0to 31)

7

6

5

4

3

2

1

0

TPCM[1] TPCM[2] TPCM[3] TPCM[4] TPCM[5] TPCM[6] TPCM[7] TPCM(8]
TPCM[1] First bit
TPCM[2] Secondit
TPCMI3] Third bit
TPCM[4] Fourth bit
TPCM[5] Fifth bit
TPCM[6] Sixth bit
TPCM[7] Sewenth bit
TPCMI8] Eighth bit receied on TPCMI
160-17F— Transmit PCM Slip Buffer (TSLIP_HIn; n =0 to 31)
7 6 5 4 3 2 1 0
TPCM[1] TPCM[2] TPCM[3] TPCM[4] TPCM[5] TPCM[6] TPCM[7] TPCM(8]
TPCMI[1] First bit
TPCM[2] Secondit
TPCMI3] Third bit
TPCM[4] Fourth bit
TPCMI5] Fifth bit
TPCMI6] Sixth bit
TPCM[7] Sewenth bit
TPCMI8] Eighth bit receied on TPCMI
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180-19F— Receive Per-Channel Control (RPCn; n =0 to 31)

7

RSIG_AB/
EMFBIT

RIDLE SIG_STK RLOCAL RSIGA RSIGB RSIGC RSIGD

RSIG_ABEMFBIT  AB Signaling (PerChannel RSIG AB [without DEBOUNCE])—In E1 mode, receed

RIDLE

SIG_STK

signaling is plaed into RSIGn, it RSIGO output duplicates thoeffered ABbit valuein the
CD output hits, thus seiding ABAB on RSIGO irstead of ABCD. InT1 made, RSIG_AB
instructs theeasiver to use thevailableRSIGn liffer spae to meet PUB43804nd
TR-170—which require thre&F multifranes ofreceive signalingbuffer storage before
output. Every 24 franes, thereceved ABCD signaling @ue is trangerred from theRSIGn
input kuffer spa@ tothe RSIGn outpubuffer space, gardlessof whether theeceiver
operates irSF, SLC, orESF mode. I'sFmode, the ABCD aue mntains AB = AB(N-1), and
CD = AB(N) from two multiframes. Sincenultiframe N-1 is tre older sampe, AB(N-1)
replaces AB(N) in theeventof signalingfreez. RSIGO aad RPCMO signaling bit output
values ae always talen from RSIGnoutput huffer acording toRSB frame nunber.

0= nomal ABCD and embedstl F-bt throughput

1= AB signalirg ard embeddd F-bit repacement

AB Signaling(PerChannel RSIG_ABwWith DEBOUNCE])}—Debounce dkcts RSIGn

input kuffer updde mechanism ¥ compaing—on a bithy-bit basis—the preent recéved
input signaing bit value with the currentbuffered signahg bitvalues fromtwo prior
multiframes.If signaling from prior mutiframe(N) differsfrom input ard input equals
bufferedvalue fram two mutiframes pior (N-1), the signaling bit value from mutiframeN is
invertedwhen tre inpu buffer is uplated

Sig Input  BufferN, N-1 Updae N, N-1 Notes

0 00 00 —

0 01 00 Change Upate
0 10 00 Delounce

0 1 01 —

1 00 10 —

1 01 11 Debounce

1 10 11 Change Upate
1 1 1 —

When RIDLEIs active in an unassignetiime slot definedto carryembedded F-bits,
EMFBIT replaces all embedd F-bit atputson RPCMOwith the piogrammedvaue.

Time Sot Idle—When RIDLE is acive, the incoming RX time sbt datais only updagd in
RSLIP_HIn buffer, andthe RSBtime slat data outputis only extraded from RSUP_LOnN
buffer. Thus, the processoen write an8-bit idle codepattern in RSLIP_Dn buffer for output
during RSB timeslot.

0= no efect

1 = RSBtime slot replaedby contentof RSLIP_LOn

Receve SignalingStack—Seleds whether banges deteed in the ABCD signalingralue are
repatedin the sigaling stackjaddr ODA]. Signaling for all time slots is continuosly ypdated
in RSIGn huffer, regardless of the SIG_STK setting.

0= no efect

1 =signaling stack

N8370DSE
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RLOCAL Enable Leal Sigraling Output—Determineswhether the RSGO ouput signaling and
RPCMO insertedsignaling [INSERT; addr OEO-OFF] are sypplied from the RSIGnoutput
buffer or processoisuppied local sigraling from RSIGA-RSIGD.

0 = RSIGh huffer sigraling
1= RSIGA-RSIGD local signaling

RSIGA-RSIGD Local Recere Signaling—When RLOCAL is ative, thesefour bits ae inserted into RSIGO
instead othe hifferedsigraling from RSGn. If bath RLOCAL ard INSER are active, they
are also inserteiito RPCMO duringsystem bs signaling frames.

0 = outpu signaling bit equalsO
1 = outpu signaling bit equals1

1A0-1BF— Receive Signaling Buffer (RSIGn; n =0 to 31)

The Receie Signding Buffer (RSIGn)contans allABCD signaling inputs from athannels, rgardless of
whethersigraling is actve [SIG_STK; adir 180-19F]. RSIGn is not updateduringsignding freeze
conditions, orwhen tte receive framer is confuredin a nonsignaling mode. Nomal sigraling kuffer
operation transferBCD input to ABCD outputgcoincident with the D-bit update (in Trhode), or coincident
with the receipt of the respeati channks ABCD signding during TS16 (ire1 mode). When DEBOUNCE is
active, output signaling faactive channels is updatembincident with thesampling ofeach input signalingit.
This maycause thb huffered otput value totrarsitionin the midde of the recered multiframe.

7 6 5 4 3 2 1 0
RSIGN[7] RSIGn[6] RSIGN[5] RSIGN[4] RSIGN[3] RSIGN[2] RSIGN[1] RSIGN[0]
RSIGN[7] Output Sigraling A Bit
RSIGn[6] Output Sigraling B Bit
RSIGN[5] Output Sigraling C Bit
RSIGn[4] Output Sigraling D Bit
RSIGO(E1) RSIG16 (E1 Mode)
RSIGN[3] Input Signaling A Bit MAS.1 X.1
RSIGN[2] Input Signaling B Bit MAS.2 MY EL
RSIGN[1] Input Signaling C Bit MAS.3 X.3
RSIGN[0] Input Signaling D Bit MAS.4 X.4
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1CO0-1DF—Receive PCM Slip Buffer (RSLIP_LOn; n=0to 31)

3.17 System Bus Regist ers

7 6 5 4 3 2 1 0
RPCM[1] RPCM[2] RPCM[3] RPCM[4] RPCM[5] RPCM[6] RPCM[7] RPCM[8]
RPCM[1] First bit
RPCM[2] Secondit
RPCM[3] Third bit
RPCM[4] Fourth bit
RPCMI5] Fifth bit
RPCM[6] Sixth bit
RPCM[7] Sewenth bit
RPCMI[8] Eighth bit receied fromreceiver
1E0-1FF—Receive PCM Slip Buffer (RSLIP_Hin; n =0 to 31)
7 6 5 4 3 2 1 0
RPCM[1] RPCM[2] RPCM[3] RPCM[4] RPCM[5] RPCM[6] RPCM[7] RPCM[8]
RPCM[1] First bit
RPCM[2] Secondit
RPCM[3] Third bit
RPCM[4] Fourth bit
RPCM[5] Fifth bit
RPCM[6] Sixth bit
RPCM[7] Sewenth bit
RPCM[8] Eighth bit receied fromreceiver
N8370DSE Conexant 3-135
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3.18 Register Summar y
Table 3-24. Global Control and Status Registers
ADDR Register Read SR £
(hex) Label Write 7 6 5 4 3 2 1 0
000 DID R DID[7] DID[6] DID[5] DID[4] DID[3] DID[2] DID[1] DID[0]
001 CRO RIW RESET — - RFRAME[3] RFRAME[2] RFRAME[1] RFRAME[0] TUEIN
002 JAT_CR RW JEN JFREE JDIR JAUTO JCENTER JSIZE[2] JSIZE[1] JSIZE[0]
0O
o)
3
E Table 3-25. Interrupt Request Register
> q
ADDR Register Read Bit Num ber
(hex) Label Write 7 6 5 4 3 2 1 0
003 IRR R ALARM1 ALARM2 ERROR COUNT TIMER DL1 DL2 PATT
z
[oc]
w
~
(=}
o}
%]
m
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Z Table 3-26. Interrupt Status Regi sters

w

2 -

] ADDR Register Read Bit Num ber

& )

@ (hex) Label Write 7 6 5 4 3 2 1 0
004 ISR7 R RMYEL RYEL RPDV RAIS RALOS RLOS RLOF SIGFRZ
005 ISR6 R LOOPDN LOOPUP TPDV TSHORT TLOC — TLOF ONESEC
006 ISR5 R TSLIP RSLIP CKERR JERR CERR SERR MERR FERR
007 ISR4 R FRED[4] COFA2] SEF[2] BERR[12] FEBE[10] LCV[16] CRC[10] FERR[12]
008 ISR3 R TSIG TMSYNC T™F TFRAME RSIG RMSYNC RMF RFRAME
009 ISR2 R TBOP RRAULLL RNEARL RMSG1 TDLERRL TEMPTY1 TNEARL TMSGL
00A ISR1 R RBOP RAULL2 RNEAR2 RMSG2 TDLERR2 TEMPTY2 TNEAR2 TMSG2
00B ISRO R - — BSLIP PSYNC TCERR TSERR TMERR TFERR

o Table 3-27. Interrupt Enable Registers

g .

] ADDR Register Read Bit Number

) (hex) Label Write 7 6 5 4 3 2 1 0

=
00C IER7 RW RMYEL RYEL RPDV RAIS RALOS RLOS RLOF SIGFRZ
00D IER6 RIW LOOPDN LOOPUP TPDV TSHORT TLOC — TLOF ONESEC
00E IER5 RIW TSLIP RSLIP CKERR JERR CERR SERR MERR FERR
00F IER4 RIW LOF COFA SEF BERR FEBE Lev CRC FERR
010 IER3 RW TSIG TMSYNC T™F TFRAME RSIG RMSYNC RMF RFRAME
011 IER2 RW TBOP RFULL1 RNEARL RMSG1 TDLERR1 TEMPTY1 TNEARL TMSG1
012 IERL RW RBOP RFULL2 RNEAR2 RMSG2 RDLERR2 TEMPTY2 TNEAR2 TMSG2
013 IERO RW — — BSLIP PSYNC TCERR TSERR TMERR TFERR

©

AN

w

~
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xS Table 3-28. Primary Contro| and Status Registe rs
[oc]
ADDR Register Read Bit Number
(hex) Label Write 7 6 5 4 3 2 1 0
014 LOOP RW — — - — PLOOP LLOOP FLOOP ALOOP
015 DL3 TS RW DL3EN FS[1] Fs[0] TS[4] TS[3] TS[2] TS[1] TS[0]
016 DL3_BIT RW DL3_BIT[7] DL3_BIT[6] DL3_BIT[5] DL3_BIT[4] DL3_BIT[3] DL3_BIT[2] DL3_BIT[1] DL3_BIT[0]
017 FSTAT R — — - INVALID FOUND TIMEOUT ACTIVE RX/TXN
018 PIO RW ONESEC_IO RDL_IO TDL_IO INDY_IO RFSYNC_IO RMSYNC_IO TFSYNC_IO TMSYNC_IO
019 POE RW — — TDL_OE RDL_OE INDY_OE TCKO_OE CLADO_OE RCKO_OE
01A CMUX RW RSBCKI[1] RSBCKI[0] TSBCKI[1] TSBCKI[0] CLADI[1] CLADI[0] TCKI[1] TCKI[0]
01B TMUX RW — — TMUX(5] TMUX[4] TMUX[3] TMUX([2] TMUX[1] TMUX[0]
o 01C TEST RW — — - — — - TEST[1] TEST[0]
2
E Table 3-29. Receive LIU Registers (1 of 2)
>
ADDR Register Read Bit Number
(hex) Label Write 7 6 5 4 3 2 1 0
020 LIU_CR RW RST_LIU SQUELCH FORCE_VGA RDIGI ATTN[1] ATTN[O] - 1
021 RSTAT R CPDERR IMPTY ZCsuB BXz BPV - EYEOPEN PRE_EQ
022 RLIU_CR RW FRZ_SHORT HI_CSLICE AGC[1] AGC[0] EQ FRZ OOR_BLOCK RLBO LONG _EYE
023 LPF RW — LPF[6] LPF[5] LPH4] LPF[3] LPH2] LPF[1] LPF[0]
024 VGA MAX RW — — VGA MAX[5] | VGA MAX[4] | VGA_MAX[3] | VGA MAX[2] | VGA MAX[1] | VGA_MAX[0]
025 EQ_DAT RW EQ DAT[7] EQ_DAT[6] EQ_DAT[5] EQ_DAT[4] EQ DAT[3] EQ_DAT[2] EQ DAT1] EQ_DAT[0]
026 EQ_PTR RW — — EQ _PTR[5] EQ_PTR[4] EQ PTR[3] EQ_PTR[2] EQ _PTR[1] EQ_PTR[0]
z
[oc]
w
~
(=}
o}
%]
m
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z Table 3-29. Receive LIU Registers (2 of 2)

w

%" ADDR Register Read Bit Number

@ (hex) Label Write 7 6 5 4 3 2 1 0
027 DSLICE RW DSLICH?7] DSLICE6] DSLICHS] DSLICE[4] DSLICH3] DSLICE[2] DSLICH1] DSLICE[0]
028 EQ OuT RW EQOUT[7] EQOUT[6] EQOUT[5] EQOUT[4] EQOUT[3] EQOUT[2] EQOUT[1] EQOUTI0]
029 VGA R — — VGA[5] VGA[4] VGA[3] VGA[2] VGA[1] VGA[0]
02A PRE_EQ RW FORCE N VTHRESH[S] | VTHRESH[4] | VTHRESH[3] | VTHRESH[2] | VTHRESH[1] | VTHRESH[0]

030-037 COEFF R COEFF[7] COEFF6] COEFF[5] COEFF[4] COEFF3] COEFF2] COEFF1] COEFF[0]
038-03C GAN RW — — - GAIN[4] GAIN[3] GAIN[2] GAIN[1] GAIN[O]
Table 3-30. Receiver Reg isters

o| [l

5 7 6 5 4 3 2 1 0

g 040 RCRO RW RAMI RABORT RFORCE RLOFD RLOFC RLOFB RLOFA RZCS

= 041 RPATT RW — — RESEED BSTART FRAMED ZLUmIT RPATT[1] RPATT[0]
042 RLB RW — — - — DN_LEN[1] DN_LEN[0] UP_LEN[1] UP_LENI0]
043 LBA RIW LBA[1] LBA[2] LBA[3] LBA4] LBA[5] LBA[6] LBA[7] —
044 LBD RW LBD[1] LBD[2] LBD[3] LBD[4] LBD[5] LBD[6] LBD[7] —
045 RALM RW — — FS_NFAS EXZ_LCV YEL_INTEG RLOF_INTEG 0 RPCM_AIS
046 LATCH RW — — - — STOP_CNT LATCH_CNT LATCH_ERR LATCH_ALM
047 ALM1 R RMYEL RYEL - RAIS RALOS RLOS RLOF SIGFRZ
048 ALM2 R LOOPDN LOOPUP — TSHORT TLOC — TLOF —
049 ALM3 R — RMAIS SEF SRED MRED FRED LOF1] LOF[0]

w

3
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w
= Table 3-31. Performance Mon itoring Registers
o
ADDR Register Read Bit Number
(hex) Label Write 7 6 5 4 3 2 1 0
050 FERR R FERR[7] FERR[6] FERR[5] FERR[4] FERR[3] FERR[2] FERR[1] FERR[0]
051 FERR R 0 0 0 0 FERR[11] FERR[10] FERR[9] FERR[8]
052 CERR R CERR[7] CERRI[6] CERR[5] CERR[4] CERR[3] CERR[2] CERR[1] CERR[0]
053 CERR R 0 0 0 0 0 0 CERR[9] CERR[8]
054 Lev R Lev7] Levie] LevVIs) LCv[4] Lev3] Lovi2] LCV[1] Lcvo]
055 Lev R LCV[15] LCV[14] LCV[13] Lev[12] LovI11] LCV[10] LCVI9] Levig]
056 FEBE R FEBE[7] FEBE[6] FEBH5] FEBH4] FEBE3] FEBE[2] FEBE[1] FEBE[0]
057 FEBE R 0 0 0 0 0 0 FEBE[9] FEBE[8]
o 058 BERR R BERR[7] BERR[6] BERR[5] BERR[4] BERR[3] BERR[2] BERR[1] BERR[0]
% 059 BERR R 0 0 0 0 BERR[11] BERR[10] BERR[9] BERR(8]
§ 05A AERR R FRED[3] FRED[2] FRED[1] FREDI0] COFA[1] COFA[0] SEF[1] SEF[0]
Table 3-32. Receive Sa-Byte Buffers
ADDR Register Read Bit Number
(hex) Label Write 7 6 5 4 3 2 1 0
05B RSA4 R RSA4[7] RSA4[6] RSA4[5] RSA4[4] RSA4[3] RSA4[2] RSA4[1] RSA4[0]
05C RSA5 R RSA5[7] RSA5[6] RSA5[5] RSA5[4] RSA5[3] RSA5[2] RSA5[1] RSAS[0]
05D RSA6 R RSAB[7] RSA6[6] RSAB[5] RSAB[4] RSA6[3] RSA6[2] RSA6[1] RSA6[0]
05E RSA7 R RSA7[7] RSA7[6] RSA7[5] RSA7[4] RSA7[3] RSA7[2] RSAT7[1] RSA7[0]
05F RSA8 R RSA8[7] RSAS[6] RSA8[5] RSA8[4] RSAS[3] RSAS[2] RSA8[1] RSAS[0]
z
[oc]
w
~
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Z Table 3-33. Transmit LIU Registers
w
~ .
3] ADDR Register Read Bit Number
% (hex) Label Write 7 6 5 4 3 2 1 0
060-067 SHAPE RW — — SHAPE[5] SHAPE[4] SHAPE[3] SHAPH2) SHAPE[1] SHAPE[0]
068 TLIU_CR RW TURNS TERM LBO[1] LBO[0] PULSE[2] PULSE[1] PULSE[0] AISCLK
Table 3-34. Transmitt er Registe rs
ADDR Register Read Bit Number
(hex) Label Write 7 6 5 4 3 2 1 0
070 TCRO RW — — - — TFRAME3] TFRAME[2] TFRAME[1] TFRAME[0]
071 TCR1 RW TNRZ TABORT TFORCE TLOFC TLOFB TLOFA TZCS[1] TZCS[0]
072 TFRM RW — - INS_MYEL INS_YEL INS_MF INS_FE INS_CRC INS_FBIT
Q 073 TERROR RW TSERR TMERR TBERR BSLIP TCOFA TCERR TFERR TVERR
>
e 074 TMAN RW INS_SA[8] INS_SA[7] INS_SA[6] INS_SA[5] INS_SA[4] FEBE Il FEBE | TFEBE
)
= 075 TALM RW — — AUTO_MYEL AUTO_YEL AUTO_AIS TMYEL TYEL TAIS
076 TPATT RIW - - - TPSTART FRAMED ZLIMIT TPATT[1] TPATTIO]
077 LB RIW - - - — LB_LEN[1] LB_LEN(O] UNFRAMED LBSTART
078 LBP RIW LBP[1] LBP[2] LBP[3] LBP[4] LBP[5] LBP[6] LBP[7] -
Table 3-35. Transmit Sa-Byte Bu ffers
ADDR Register Read Bit Number
(hex) Label Write 7 6 5 4 3 2 1 0
078 TSA RW TSA4[7] TSA4[6] TSA4[5] TSA4[4] TSA4[3] TSA4[2] TSA4[1] TSA4[0]
07C TSAS RW TSAS[7] TSAS[6] TSAS[5] TSAS[4] TSAS[3] TSA5[2] TSAS[1] TSAS[0]
07D TSA6 RW TSA6[7] TSA6[6] TSAG[S] TSA6[4] TSA6[3] TSA6[2] TSAG[1] TSA6[0]
07E TSA7 RW TSA7[7] TSA7[6] TSA7[5] TSA7[4] TSA7[3] TSA7[2] TSA7[1] TSA7[0]
w
'5: 07F TSA8 RW TSAg[7] TSA8[6] TSA8[S] TSA8[4] TSA8[3] TSA8[2] TSA8[1] TSAS[0]
=
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Table 3-36. CLAD Registe rs

ADDR Register Read Bit Number

(hex) Label Write 7 6 5 4 3 2 1 0
090 CLAD CR RIW CEN XSEL[2] XSEL[1] XSEL[0] LFGAIN[3] LFGAIN[2] LFGAIN[1] LFGAIN[0]
091 CSEL RW VSEL[3] VSEL[2] VSEL[1] VSEL[0] OSEL[3] OSEL[2) OSEL[1] OSEL[0]
092 CPHASE RW — RSCALE[2] RSCALE[1] RSCALE[0] — VSCALE[2] VSCALE[1] VSCALE[0]
093 CTEST RIW - - - PNSEL D20A TBUS RWINI JINIT

Table 3-37. Bit- Oriented Protocol Registers

ADDR Register Read Bit Number

(hex) Label Write 7 6 5 4 3 2 1 0
0A0 BOP RW RBOP_START | RBOP_INTEG | RBOP_LEN[1] | RBOP_LEN[0] | TBOP_LEN[1] | TBOP_LEN[O] | TBOP_MODEZ] | TBOP_MODEI0]
0AL TBOP RW - - TBOP[5] TBOP[4] TBOP[3] TBOP[2] TBOP[1] TBOP[0]
0A2 RBOP R RBOP_LOST | RBOP_VALID RBOPI[5] RBOP[4] RBOP(3] RBOP(2] RBOP[1] RBOP[0]
0A3 BOP_STAT R TBOP_ACTIVE | RBOP_ACTIVE - — — - - —

Table 3-38. Data Link Registers (1 of 2)

ADDR Register Read Bit Number

(hex) Label Write 7 6 5 4 3 2 1 0
0A4 DLL_TS RW DL1_TS[7] DL1_TS[6] DL1_TS[5] DL1_TS[4] DL1_TS[3] DL1_TS[2] DL1_TS[1] DL1_TS[0]
0AS DL1_BIT RW DL1_BIT[7] DL1_BIT[6] DL1_BIT[5] DL1_BIT[4] DL1_BIT[3] DL1_BIT[2] DL1_BIT[1] DL1_BIT[O]
0A6 DL1 CTL RIW - - - TDLL_RPT DL1[1] DL1[0] TDLL_EN RDL1_EN
0A7 RDLL_FFC RW MSG_FILL[1] | MSG_FILL[0] FFC[5] FFCI4] FFC[3] FFC[2] FFCI1] FFC[0]

EOM[1] EOM[0] RDLL_CNT[5] | RDLL_CNT[4] | RDL1 CNT[3] | RDL1_CNT[2] | RDLL CNT[1] | RDLL_CNT[0]
0A8 RDL1 R
RDL1[7] RDL1[6] RDL1[5] RDL1[4] RDL1[3] RDL1[2] RDL1[1] RDL1[0]

0A9 RDL1_STAT R - - - RMSGL RSTATL RMPTY1 RNEARL RAULL1
0AA PRM RW AUTO_PRM PRM_CR PRM_R PRM_U1 PRM_U2 PRM_SL AUTO_SL SEND_PRM
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z Table 3-38. Data Link Registers (2 of 2)

(i‘J A

S ADDR Register Read Bit Number

@ (hex) Label Write 7 6 5 4 3 2 1 0
0AB TDLL_FEC RIW — — FE[5] FEC[4] FEC[3] FEC[2] FEC[1] FEC[0]
0AC TDLL_EOM w — — — — — — — —
0AD TOLL RIW TDL1[7] TDL1[6] TDL1[5] TDL1[4] TDL1[3] TOL1[2] TOL[1] TDL1[0]
OAE TDL1_STAT R — — — — TMSGL TMPTY1 TNEARL TRULLL
0AF DL2_TS RIW DL2_TS[7] DL2_TS[6] DL2_TS[5] DL2_TS[4] DL2_TS[3] DL2_TS[2] DL2_TS[1] DL2_TS[0]
0BO DL2_BIT RIW DL2_BIT[7] DL2_BIT[6] DL2_BIT[5] DL2_BIT[4] DL2_BIT[3] DL2_BIT[2] DL2_BIT[1] DL2_BIT[0]
0B1 DL2_CTL RIW — — — TDL2_RPT DL2[1] DL2[0] TDL2_EN RDL2_EN
082 RDL2 FFC RIW MSG_FILL[1] | MSG_FILL[0] FFC[5] FFCH] FFCI3] FFC[2] FFCI FFC0]

EOM[1] EOM[0] RDL2_CNT[5] | RDL2_CNT[4] | RDL2_CNT[3] | RDL2_CNT[2] | RDL2_CNT[1] | RDL2 CNT[O]

o . ROL2 R RDL2[7] RDL2[6] RDL2[5] RDL2[4] RDL2[3] RDL2[2] RDL2[1] RDL2[0]

5 0B4 RDL2_STAT R — — — RMSG2 RSTAT2 RMPTY2 RNEAR2 RFULL2

3 086 TDL2_FEC RIW — — FECI5] FEC[4] FEC[3] FECI2] FEC[1] FEC[0]
087 TDL2_EOM w — — — — — — — —
088 TDL2 RIW TDL2[7] TDL2[6] TDL2[5] TDL2J4] TDL2[3] TDL2[2] TDOL2[1] TDL2[0]
0B9 TDL2_STAT R — — — — TMSG2 TMPTY2 TNEAR2 TRULL2
0BA DL_TEST1 RIW — — — — DL_TEST1[3] | DL_TEST[2] | DL_TESTi[1] | DL_TEST[0]
0BB DL_TEST2 RIW — — DL_TEST2[5] | DL_TEST2[4] | DL_TEST2[3] | DL_TEST2[2] | DL _TEST2[1] | DL_TEST2[0]
0BC DL_TEST3 RIW — — DL_TEST3[5] | DL_TEST3[4] | DL_TEST3[3] | DL_TEST3[2] | DL TEST3[1] | DL_TEST3[0]
0BD DL_TEST4 RIW — DL _TEST4[6] | DL_TESTA[5] | DL_TEST4[4] | DL_TEST4[3] | DL_TEST4[2] | DL TEST4[1] | DL_TEST4[0]
OBE DL_TESTS RIW — DL_TESTS[6] | DL_TEST5[5] | DL_TEST5[4] | DL_TEST5[3] | DL_TESTS[2] | DL TESTS[1] | DL_TEST5[0]
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:f Table 3-39. System Bus Registers (1 of 2)
S
ADDR Register Read Bit Number
(hex) Label Write 7 6 5 4 3 2 1 0
0D0 SBI_CR RW X2CLK SBI_OE EMF EMBED SBI[3] SBI[2) SBI[1] SBI[0]
0D1 RSB_CR RIW BUS_RSB SIG_OFF RPCM_NEG RSYN_NEG BUS_FRZ RSB_CTR RSBI[1] RSBI[0]
0D2 RSYNC_BIT RW — — — — — OFFSET[2] OFFSET[1] OFFSET[0]
0D3 RSYNC TS RW — OFFSET[9] OFFSET(8] OFFSET[7] OFFSET[6] OFFSET[5] OFFSET[4] OFFSET[3]
0D4 TSB_CR RW BUS_TSB TX_ALIGN TPCM_NEG TSYN_NEG TSB_ALIGN TSB_CTR TSBI[1] TSBI[0]
0D5 TSYNC_BIT RW — — — — — OFFSET[2] OFFSET[1] OFFSET[0]
0D6 TSYNC_TS RW — OFFSET[9] OFFSET(8] OFFSET[7] OFFSET[6] OFFSET[5] OFFSET[4] OFFSET[3]
0D7 RSIG_CR RW — SET_RSIG SET_SIG UNICODE DEBOUNCE FRZ_OFF FRZ_ON THRU
0D8 RSYNC_FRM RW — — — OFFSET[14] OFFSET[13] OFFSET[12] OFFSET[11] OFFSET[10]
Q 0D9 SSTAT R TSDIR TFSLIP TUSLIP — RSDIR RFSLIP RUSLIP —
>
e WORD MORE — CHI4] CH[3] CH[2] CH[1] CHI0]
® O0DA STACK R
= WORD MORE — — SIG_BITA SIG_BITB SIG_BITC SIG_BITD
0DB RPHASE R RDELAY([5] RDELAY[4] RDELAY[3] RDELAY[2] RDELAY[1] RDELAY[0] RSLIP_WR RSLIP_RD
0DC TPHASE R TDELAY[5] TDELAY[4] TDELAY[3] TDELAY[2] TDELAY[1] TDELAYI0] TSLIP_WR TSLIP_RD
0DD PERR R — — - — — PERR_TPC PERR_RPC PERR_SBC
OEO-OFF SBCn;n=01031 RW — INSERT SIG_LP RLOOP RINDO TINDO TSIG_AB ASSIGN
100-11F | TPOn;n=0to31 RIW TB7ZS/EMFBIT TLOOP TIDLE TLOCAL TSIGATSIGO | TSIGB/RSIGO TSIGC TSIGD
120-13F | TSIGn;n=00to 31 RIW — — — — TSIGN[3] TsIGn[2] TSIGn[1] TSIGn[0]
z
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z Table 3-39. System Bus Registers (2 of 2)

w

~ A

S ADDR Register Read Bit Number

@ (hex) Label Write 7 6 5 4 3 2 1 0
140-15F |TSLIP_LOn;n=0to 31 RW TPCM[1] TPCM[2] TPCM[3] TPCM[4] TPCM[5] TPCM[6] TPCM[7] TPCM[8]
160-17F | TSLIP-HIn;n=0to 31 RW TPCM[1] TPCM[2] TPCM[3] TPCM[4] TPCM[5] TPCM[6] TPCM[7] TPCM[8]

) RSIG_AB/

180-19F | RPCn;n=0to 31 RW EMFRIT RIDLE SIG_STK RLOCAL RSIGA RSIGB RSIGC RSIGD
1A0-1BF | RSIGn;n=0to 31 RW RSIGN[7] RSIGn[6] RSIGN[5] RSIGN[4] RSIGN[3] RSIGN[2] RSIGN[1] RSIGn[0]
1CO-1DF |RSLIP_LOn;n=0to 31 RIW RPCM[1] RPCM[2] RPCM[3] RPCM[4] RPCM[5] RPCM[6] RPCM[7] RPCMI[8]
1E0-1FF |RSLIP_HIn;n=0to 31 RIW RPCMI[1] RPCM([2] RPCM[3] RPCM[4] RPCM[5] RPCM[6] RPCM[7] RPCM[8]
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Bt8370/8375/8376
3.18 Regis ter Summary Fully Integrated T1/E1 Famer andLine Interface

3-146 Conexant N8370DSE
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4.0 Applications

4.1 External Component Specifications

Table 4-1. Transfo rmer Sp ecifi cations

X RX X
Low Power Better R |
Parameter

Value Value Value

Turns Ratio 1:1.15 11 1:1.36

Pulse Engineering Part Numbers:
Temp. 0 to 70 °C.

Dual- SMT (small) 1500 Vrms — T1190
Dual- SMT 3 KVrms — T1038/T1035

Pulse Engineering Part Numbers:
Temp. 0 to 70 °C.

Dual- SMT PE-68865( -
Dual- SMT (small) PE-65865 -
Dual- Thru Hole PE-65567 -

Serial Resistance 1 Q maximum

Primary Inductance OCL1.2mH @ 25°C.

Isolation Voltage 1500 Vrms/3 KVrms

Leakage Inductance 0.6 pH

NOTE(S):

(1) Contact Pulse Engineering for other part numbers.
Phone: (619) 674-8100.
WEB: http://www.pulseeng.com

N8370DSE Conexant 4-1
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4.0 Applications Bt8370/8375/8376

4.1 External Com ponent Specifications Fully Integrated TIE1 Framer and Linelnterface

Table 4-2. REFCKI (10 MHz) Crystal Oscil lator Specif ication s

Parameter Value
Nominal Frequency 10 MHz
Frequency Accuracy (E1) +50 ppm
Frequency Accuracy (T1) + 32 ppm
Output Level CMOSor TTL
Aging 2 ppm/year, 10 ppm maximum
4-2 Conexant N8370DSE
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4.0 Applicatio ns

Bt8370/8375/8376

4.1 External Co mpon ent Spe cification s

Fully Integrated T1/E1 Famer andLine Interface

Figure 4-1. Option A: Long Haul Applicati on with Ground Reference on the Line Side (1 of 2)
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4.0 Applications Bt8370/8375/8376

4.1 External Com ponent Specifications Fully Integrated TIE1 Framer and Linelnterface

Figure 4-1. Option A: Long Haul Appl icati on with Ground Reference on the Line Side (2 of 2)

NOTE(S):
D Line side secondary surge protection to meet FCC Part 68, Bellcore TR-NWT-001089, and IEC 1000-4-5 requirements.
These components are: 1. TVS-LC01-6 Semtech, 2. PTC-TR600-160 Raychem, 3. TVS Thyristor—Teccor P3100SB.
Athyristor device (crow bar device) is used to protect against common mode (longitudinal) surges.

AThyristor device with 275 V breakover voltage rated to handle 100A (tp = 10X100Us) is required.

A LC01-6 device provides protection during the metallic high surge lightning tests.

It is designed to shunt the surge current with a maximum clamping voltage of 16 V below the transformer saturation point.
The low capacitance characteristic of LC01-6 (50 pF) is required to avoid signal degration of the high speed digital pulse. A
PTC device is used for AC power cross faults, meeting the requirements of Bellcore 1089 and UL1459.

Chip side Secondary surge protection. Diodes should be low capacitance, fast turn-on Schottky or surge protection
diodes. These components are: 1. Schottky Diode—10BQ040(surface mount) or 11DQO04(discrete) International Rectifier
or one 20CJQ04 with two 10BQ040 2. two 2.1 Q, 1/4 W, 1% Resistors. The two 470 Q resistors in series with RTIP/RRING
are used to limit the current going into the device while the power is off and T1/E1 lines are connected.
®) Optional programmable receive termination —75/100/120 Q.

4) Optional fixed transmit termination. The value shown provides acceptable transmit return loss for T1 and E1 applications.

@

N

= 2

® Required fixed receive termination. The parallel combination of the fixed termination and programmable termination plus
series value of the primary surge protection line feed resistor (PTC) should match the line impedance required.

(6) VSET Resistor. The VSET resistance value controls the transmit signal amplitude and depending on the line feed resistance
(PTC) in the primary surge protection circuit, its value can be fine-tuned. Use R (VSET) = 14 k if total line series resistance
is0to12 Q.

™ The Physical area between the connector and chokes should be kept small in order to avoid high frequency coupling and to
improve emissions test. Another good option is to place chokes between PTC and the Line side surge protection device. If
common mode noise is a concern then use the through hole package (PE65854) at the connector.

4-4 Conexant N8370DSE
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4.0 Applicatio ns

Bt8370/8375/8376

4.1 External Co mpon ent Spe cification s

Fully Integrated T1/E1 Famer andLine Interface

Figure 4-2. Option B: Long Haul with No Ground Reference (1 of 2)
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4.0 Applications Bt8370/8375/8376

4.1 External Com ponent Specifications Fully Integrated TIE1 Framer and Linelnterface

Figure 4-2. Option B: Long Haul with No Ground Reference (2 of 2)

NOTE(S):

() Line side secondary surge protection to meet FCC Part 68, Bellcore TR-NWT-001089, and IEC 1000-4-5 requirements.

These components are: 1. TVS-LC01-6 Semtech, 2. PTC-TR600-160 Raychem, or 1. Thyristor (Sidactor)—Teccor

P0O300SB, 2. PTC-TR600-160 Raychem can be used.

An LCO1-6 device provides protection during high surge lightning tests. It is designed to shunt the surge current with a

maximum clamping voltage of 16 V maximum, below the transformer saturation point.

A Thyristor (Sidactor— Teccor PO300SB) clamps the voltage at 40 V maximum.

A PTC device is used for power cross faults, meeting the requirements of Bellcore 1089 and UL1459.

Chip side Secondary surge protection. Diodes should be low capacitance, fast turn-on Schottky or surge protection

diodes. These components are: 1. Schottky Diode—11DQ04 (disrete) or 10BQ040 (surface mount) International Rectifier,

2.two 2.1 Q, 1/4 W, 1% Resistors. The two 470 Q resistors in series with RTIP/RRING are used to limit the current going
into the device while the power is off and T1/E1 lines are connected.

©) Optional programmable receive termination —75/100/120 Q.

@ Optional fixed transmit termination. The value shown provides acceptable transmit return loss for T1 and E1 applications.

®) Required fixed receive termination. The parallel combination of the fixed termination and programmable termination plus
the primary surge protection line feed resistor (PTC) must match the line impedance.

(6) VSET Resistor. The VSET resistance value controls the transmit signal amplitude and depending on the line feed resistance
(PTC)in the primary surge protection circuit, its value can be fine-tuned. Use R (VSET) = 14 k if total line feed resistance is
0t0 12 Q.

™ The Physical area between the connector and chokes should be kept small in order to avoid high frequency coupling and to
improve emissions test. Another good option is to place chokes between PTC and Line side surge protection device. If
common mode noise is a concern then use the through hole package (PE65854) at the connector.

@
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4.0 Applicatio ns

Bt8370/8375/8376

4.1 External Co mpon ent Spe cification s

Fully Integrated T1/E1 Famer andLine Interface

Figure 4-3. Option C: Long Haul Applicati on with No Ground Reference on the Line (1 of 2)
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4.0 Applications Bt8370/8375/8376

4.1 External Com ponent Specifications Fully Integrated TIE1 Framer and Linelnterface

Figure 4-3. Option C: Long Haul Applicati on with No Ground Reference on the Line (2 of 2)

NOTE(S):

() Line side secondary surge protection to meet FCC Part 68, Bellcore TR-NWT-001089, and IEC 1000-4-5 requirements.
These components are: 1. TVS-LC01-6 Semtech, 2. PTC- TR600-160 Raychem, or 1. Thyristor (Sidactor)—Teccor
P0O300SB, 2. PTC-TR600-160 Raychem can be used.

A LQ01-6 device provides protection during high surge lightning tests. It is designed to shunt the surge current with a
maximum clamping voltage of 16 V maximum, below the transformer saturation point. A Thyristor (Sidactor—Teccor
P0O300SB) clamps the voltage at 40 V maximum. A PTC device is used for power cross faults, meeting the requirements of
Bellcore 1089 and UL1459.

Chip side Secondary surge protection. Diodes should be low capacitance, fast turn-on Schottky or surge protection
diodes. These components are: 1. Schottky Diode—10BQ040 (surface mount) or 11DQ04 (discrete) International Rectifier
or one 20CJQ04 with two 10BQ040 2. two 2.1 Q, 1/4 W, 1% Resistors. The two 470 Q resistors in series with RTIP/RRING
are used to limit the current going into the device and the power are off and T1/E1 lines are connected.

©) Optional programmable receive termination —75/100/120 Q.

) Optional fixed transmit termination. The value shown provides acceptable transmit return loss for T1 and E1 applications.
®) Required fixed receive termination. The parallel combination of the fixed termination and programmable termination plus
the primary surge protection line feed resistor (PTC) must match the line impedance.

VSET Resistor. The VSET resistance value controls the transmit signal amplitude and depending on the line feed resistance
(PTC) in the primary surge protection circuit, its value can be fine-tuned. Use R (VSET) = 14 k if total line series resistance
is0to12 Q.

@

=

—~
)
=

™ The Physical area between the connector and chokes should be kept small in order to avoid high frequency coupling and to
improve emissions test. Another good option is to place chokes between PTC and the Line side surge protection device. If
common mode noise is a concern then use the through hole package (PE65854) at the connector.
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Bt8370/8375/8376 4.0 Applicatio ns

Fully Integrated T1/E1 Famer andLine Interface 4.1 External Co mpon ent Spe cification s

Figure 4-4. Option D: Short Haul Interface App lication
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NOTE(S):

@ Chip side secondary surge protection. Diodes should be low capacitance, fast turn-on Schottky or surge protection diodes.

These components are: 1. Schottky Diode—11DQ04 (disrete) or 10BQ040 (surface mount) International Rectifier, 2. two

2.1 Q, 1/4 W, 1% Resistors. The two 470 Q resistors in series with RTIP/RRING are used to limit the current going into the

device while the power is off and T1/E1 lines are connected.

Optional programmable receive termination —=75/100/120 Q.

Optional fixed transmit termination. The value shown provides acceptable transmit return loss for T1 and E1 applications.

Required fixed receive termination. The parallel combination of the fixed termination and programmable termination must

match the line impedance.

(5 VSET Resistor. The VSET resistance value controls the transmit signal amplitude.

©) The Physical area between the connector and chokes should be kept small in order to avoid high frequency coupling and to
improve emissions test

@
3
“
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5.0 Electrical/Mechanical Specifications

5.1 Absolute Maximum Ratings

Table 5-1. Absolute Maximu m Ratings

Symbol Parameter Minimum Maxim um Units
Vop Power Supply (measured to GND) -05 7 \Y
AVpp Voltage Differential (between any 2 Vpp pins) 0.5 \
V Constant Voltage on any Signal Pin -1.0 Vpp +0.5 \
ESD Transient Voltage on any Signal Pin —
HBM rating +2 kv
CDM rating +700 \Y
MMM rating +200 \Y
li Constant Current on any Signal Pin -10 +10 mA
LATCHUP Transient Current on any Signal Pin
Digital Pins -350 +400 mA
Analog Pins (TIPRING) -350 +400 mA
Ts Storage Temperature —65 150 °C
Tj Junction Temperature: (63 X Vpp X Ipp) * Tamb -40 125 °C
Tysol Vapor Phase Soldering Temperature (1 minute) — 220 °C
Bia Thermal Resistance (8B0MQFP), Still Air — 43 °CIW
NOTE(S): Stresses above those listed as Absolute Maximum Ratings may cause permanent damage to the device. This is a stress
rating only, and functional operation of the device at these or any other conditions beyond those indicated in the other sections of
this document is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
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5.0 Electrical/Mech anical Sp ecifica tions

Bt8370/8375/8376

5.2 Recomme nded Operating Conditio ns

Fully IntegratedT1/E1Framer and Linelnterface

5.2 Recommended Operating Conditions

Table 5-2. Recommended Operating Cond itions

Symbol Parameter Minimum Maxim um Units
Vop Supply Voltage 4.75 5.25 \Y
Tamb Ambient Operating Temperature

Bt8370KPF, Bt8375KPF, Bt8376KPF 0 70 °C
Bt8370EPF, Bt8375EPF, Bt8376EPF 40 85 °C
Vih Input High Voltage (except TCK) 2.0 Vpp + 0.5 \
Vi, TCK 2.2 Vpp + 0.5 %
Vi Input Low Voltage -0.5 0.8 \
5.3 Electrical Characteristics
Table 5-3. DC Characterist ics

Symbol Parameter Minimum Typical Maximum Units
Iop Supply Current — 125 175 mA
Voh Output High Voltage (I, = —400 pA) 35 — — \Y,
Vol Output Low Voltage (I = 4 mA) — — 0.4 \

lod Open Drain Output Current Sink — — 4 mA
lpr Resistive Pullup Current 40 100 500 HA
I Input Leakage Current -10 1 10 HA
loz Three-state Leakage Current -10 1 10 HA
Gn Input Capacitance (f = 1 MHz, Vin = 2.4 V) — 2 5 pF
Go I/O Capacitance (P10, AD[7:0] pins) — 5 10 pF
Cout Output Capacitance — 2 5 pF
(oF Capacitive Loading (Test Condition) — 70 85 pF
losc Short Circuit Output Current 37 50 160 mA
5-2 Conexant N8370DSE
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Bt8370/8375/8376 5.0 Electrica I/Mecha nical Spe cificatio ns
Fully Integrated T1/E1 Framr and Line Iterface 5.3 Electrica | Charact eristic s

Table 5-4. Line Interface Unit (RLIU, TLIU) Performance Ch aracte rist ics

Parameter Minimum Typical Maximum Units

T1 Receiver Sensitivity (Attenuation @ 772 kHz)® +3 — -36 dB
E1 Receiver Sensitivity (Attenuation @ 1024 kHz)@ +3 — -43 dB
TV/E1 Short-Haul Receiver Sensitivity 2/ +3 — -20 dB
Transmitter XTIP, XRING Outputs:

Output Impedance (XOE = 0, high impedance) 10 100 — kQ

Output Impedance (XOE = 1, unterminated) — 1 2 kQ

T1 Pulse Amplitude, 100 Q UTP 24 3.0 3.6 \

E1 Pulse Amplitude, 75 Q Coax 214 2.37 2.6 \Y

E1 Pulse Amplitude, 120 Q UTP 2.7 3.0 3.3 \Y

Space/Mark Peak Voltage Ratio -10 — +10 %
Receiver RTIP, RRING Inputs:

Input Impedance (unterminated) — 10 12 kQ

Peak-to-Peak Voltage (measured deferentially) — 6 7.2 \Y
Receiver Phase-Lock Loop (RPLL)

Tolerable consecutive Os before frequency lost 23 75 100 bits

T1 Frequency Lock Range -0.3 1544 +0.3 kHz

E1 Frequency Lock Range -0.4 2048 +0.4 kHz
Transmitter Phase-Lock Loop (TPLL):

T1 Frequency Lock Range -0.7 1544 +0.7 kHz

E1 Frequency Lock Range -1.0 2048 +1.0 kHz
Longitudinal Balance, Impedance to GND:

T1 (50 kHz < f < 1544 kHz) 35 42 — dB

E1 (50 kHz < f < 2048 kHz) 35 40 — dB
Receiver Noise Immunity (SNR):

Near-End Crosstalk (21° PRBS) — 15 18 dB

60 Hz Longitudinal — 18 20 dB
Transmitter Signal Power Level (3 kHz band):

Power @ 772 kHz 12 15 +19 dBm

Power @ 1544 kHz (versus Power @ 772 kHz) -25 -36 — dB
NOTE(S):

(1) Bt8370/8375/8376 receiver sensitivity includes 3 dB margin for 6000 feet (22 AWG) or 3.0 km (0.6 mm) cable.
(2) Bt8375 and Bt8376 receiver sensitivity is limited to —20 dB in both T1 and E1 modes.
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Bt8370/8375/8376

Fully IntegratedT1/E1Framer and Linelnterface

5.0 Electrical/Mech anical Sp ecifica tions

5.4 AC Characteristics

5.4 AC Characteristics

Table 5-5. Input Clock Timing

Symbol Parameter Minimum Maxim um Units
1 MCLK Frequency 8.0 35.7 MHz
REFCKI Frequency 9.999 10.001 MHz
RCKI, TCKI, ACKI Frequency 15 2.1 MHz
RSBCKI, TSBCKI Frequency 15 8.2 MHz
CLADI Frequency 8 16,384 kHz
TCK Frequency 0 5.0 MHz
2 Clock Width High
RCKI, TCKI, ACKI, CLADI 0.2 x t(1) 0.8x1t(1) ns
MCLK, REFCKI, RSBCKI, TSBCKI 0.4 x t(1) 0.6 xt(1) ns
3 Clock Width Low
RCKI, TCKI, ACKI, CLADI 0.2 xt(1) 0.8xt(1) ns
MCLK, REFCKI, RSBCKI, TSBCKI 0.4 x t(1) 0.6 xt(1) ns
4 Clock Rise Time — 20 ns
5 Clock Fall Time — 20 ns
Figure 5-1. Minimum CI ock Pu Ise Widt hs
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Bt8370/8375/8376

5.0 Electrica I/Mecha nical Spe cificatio ns

Fully Integrated T1/E1 Framr and Line Iterface 5.4 AC Charact eristic s
Table 5-6. Input Data Setup and Hold Timing
Symbol Clock Edge Input Data Minimum Maximum Units Figure
1 MCLK Rising ONESEC 5 — ns 5-2
RST* 5 — ns 5-2
RCKI Falling RPOSI 5 — ns 5-2
RNEGI 5 — ns 5-2
TDLCKO Falling TDLI 5 — ns 5-2
RSBCKI RSYN_NEG RMSYNC 5 — ns 5-2,5-5
(addr OD1)
RFSYNC 5 — ns 5-5
TSBCKI TPCM_NEG TPCMI 5 — ns 5-2
(addr 0D4)
TSIGI 5 — ns 5-2
TSYN_NEG TFSYNC 5 — ns 5-5
(addr 0D4)
TMSYNC 5 — ns 5-2,5-5
2 MCLK Rising ONESEC 5 — ns 5-2
RST* 5 — ns 5-2
RCKI Falling RPOSI 5 — ns 5-2
RNEGI 5 — ns 5-2
TCKI Falling TPOSI 5 — ns 5-2
TNEGI 5 — ns 5-2
TDLCKO Falling TDLI 5 — ns 5-2
RSBCKI RSYN _NEG RMSYNC 5 — ns 5-2,5-5
(addr OD1)
RFSYNC 5 — ns 5-5
TSBCKI TPCM_NEG TPCMI 5 — ns 5-2
(addr 0D4)
TSIGI 5 — ns 5-2
TSYN_NEG TFSYNC 5 — ns 5-5
(addr 0D4)
TMSYNC 5 — ns 5-2,5-5
3 RSBCKI RSYN_NEG RMSYNC 5 — ns 5-5
RFSYNC 5 — ns 5-5
TSBCKI TSYN_NG TMSYNC 5 — ns 5-5
TFSYNC 5 — ns 5-5
4 RSBCKI RSYN_NEG RMSYNC 5 — ns 5-5
RFSYNC 5 — ns 5-5
TSBCKI TSYN_NEG TMSYNC 5 — ns 5-5
TFSYNC 5 — ns 5-5
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5.0 Electrical/Mech anical Sp ecifica tions Bt8370/8375/8376

5.4 AC Characteristics Fully IntegratedT1/E1Framer and Linelnterface

Table 5-7. Output Data Delay Timing

Symbol Clock Edge OSJ;?;H Minimum Maximum Units Figure
1 MCLK Rising ONESEC 0 10 ns 5-3
INTR 0 10 ns 5-3
RCKI — RCKO 0 20 ns 5-3
RCKO Rising RPOSO 0 20 ns 5-3
RNEGO 0 20 ns 5-3
Falling RDLO 0 20 ns 5-3
— RDLCKO 0 20 ns 5-3
TCKIl or — TCKO 0 20 ns 5-3
ACKI
— TDLCKO 0 20 ns 5-3
Rising TNRZO 0 20 ns 5-3
MSYNCO 0 20 ns 5-3
TCKO Rising TPOSO 0 20 ns 5-3
TNEGO 0 20 ns 5-3
RDLCKO Rising RDLO -5 15 ns 5-3
RSBCKI RPCM_NEG RPCMO 0 30 ns 5-3
(addr 0D1)
RSIGO 0 30 ns 5-3
RINDO 0 30 ns 5-3
SIGFRZ 0 20 ns 5-3
RSYN_NEG RFSYNC 0 20 ns 5-3
(addr 0D1)
RMSYNC 0 20 ns 5-3
TSBCKI TPCM_NEG TINDO 0 20 ns 5-3
(addr 0D4)
TSYN_NEG TFSYNC 0 20 ns 5-3
(addr 0D4)
TMSYNC 0 20 ns 5-3
Table 5-8. 1-Second Input/Output Timing
Symbol Parameter Minimum Maximum Units
1 Input Pulse Width 1/MCLK 1 sec-125 ps As shown
2 Cutput Pulse Width 125 250 us
5-6 Conexant N8370DSE
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Bt8370/8375/8376 5.0 Electrica I/Mecha nical Spe cificatio ns

Fully Integrated T1/E1 Framr and Line Iterface

Figure 5-2. Input Data Setup/Hold Timing

5.4 AC Characteristic s
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Figure 5-3. Output Data Delay Timing
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Figure 5-4. 1-Second Input/Output Timing
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NOTE(S): ONESEC pin can be either an input (ONESECI) or an output (ONESECO).
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5.0 Electrical/Mech anical Sp ecifica tions Bt8370/8375/8376
5.4 AC Characteristics Fully IntegratedT1/E1Framer and Linelnterface

Figure 5-5. SBI Timing: Setup and Hol d Time for RFSYNC/RMSYNC and TFSYNC/TMSYNC Input Signals
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Bt8370/8375/8376 5.0 Electrica I/Mecha nical Spe cificatio ns

Fully Integrated T1/E1 Framr and Line Iterface 5.5 MPU Interface Timing

5.5 MPU Interface T iming

Figure 5-6. Motorola Asynchro nous Rea d Cycle

1—»
AS* \. /
—2—
A[8:0] Address
3 [«
/
cs* N\ /
RIW* /
DS* /

4 > 5 —»|
AD[7:0] )—< Read Data

Table 5-9. Motorola Asynchro nous Read Cycle

Symbol Parameter Minimum Maximum Units
1 AS* high pulse width 15 — ns
2 Al8:0] Address setup to AS* low 5 — ns
3 Al8:0] Address hold after AS* low 10 — ns
4 CS* low and R/W* high, and DS* low to AD[7:0] valid — 80 ns
5 CS* high and DS* high, and R/W* low to AD[7:0] 5 20 ns
invalid/three-state
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5.0 Electrical/Mech anical Sp ecifica tions Bt8370/8375/8376
5.5 MPU Interface Timing Fully IntegratedT1/E1Framer and Linelnterface

Figure 5-7. Motorola Asynchro nous Wri te Cycle

MOTO*=0, SYNCMD =0, CLKMD =0
1—>
AS* / N ﬂ
— 2—> < 9 =‘
A[8:0] Address
3 [«
cs* /
le— 4 —pj« 8
RIW* /
@ 7 »
DS* N\ /
< 5 >
AD[7:0] Write Data
6 —»
Table 5-10. Motorola Asyn chrono us Write Cycle
Symbol Parameter Minimum Maximum Units
1 AS* high pulse width 15 — ns
2 Al8:0] Address setup to AS* low 5 — ns
3 A[8:0] Address hold after AS* low 2 — ns
4 CS* low and R/W* low to DS* low 5 — ns
5 AD[7:0] setup to DS* low 0 — ns
6 AD[7:0] hold after DS* low 15 — ns
7 DS* low pulse width 38 — ns
8 CS*, R/W* hold after DS* low 38 — ns
9 DS* low to AS* high 70 — ns
5-10 Conexant N8370DSE
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Bt8370/8375/8376

5.0 Electrica I/Mecha nical Spe cificatio ns

Fully Integrated T1/E1 Fraer and Line

Figure 5-8. Intel Asynchro nous Read Cycle

Inerface

5.5 MPU Interface Timing

MOTO* =1, SYNCMD =0, CLKMD =0

1—
ALE \.

«—2—>
A[8] Address
3
AD[7:0] Address Read Data
4 Pe—6——— 7 —»
RD* \
WR* /
5 [« 8 —»
cs* N\ /
Table 5-11. Intel Asynchr onous Read Cycle
Symbol Parameter Minimum Maximum Units
1 ALE high pulse width 15 — ns
2 Al8], AD[7:0] Address setup to ALE low 5 — ns
3 Al8], AD[7:0] Address hold after ALE low 10 — ns
4 ALE low to RD* and CS* both low 0 — ns
5 WR* high setup to RD* and CS* both low 0 — ns
6 RD* and CS* both low to AD[7:0] valid — 80 ns
7 RD* or CS* high to AD[7:0] invalid/three-state 0 15 ns
8 WR* high hold after RD* or CS* high 0 — ns
9 RD* or CS* high to next ALE 0 — ns
N8370DSE Conexant 5-11
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Figure 5-9. Intel Asynchro nous Writ e Cycle

11— «—9
ALE \. ;
—2—>
A[8] Address
3> < 6 >
AD[7:0] Address Write Data
7 —>
WR* /
“ 5 —>
y ‘
RD* / a
“«—> 8
Cs* /

Table 5-12. Intel Asynchr onous Write Cycle

Symbol Parameter Minimum Maximum Units
1 ALE high pulse width 15 — ns
2 Al8], AD[7:0] Address setup to ALE low 5 — ns
3 Al8], AD[7:0] Address hold after ALE low 10 — ns
4 CS*, RD* setup to WR* low 0 — ns
5 WR* pulse width low 38 — ns
6 AD[7:0] input data setup to WR* or CS* high 0 — ns
7 AD[7:0] input data hold after WR* or CS* high 15 — ns
8 RD* hold after WR* or CS* high 0 — ns
9 End write cycle to next ALE high 55 — ns
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Figure 5-10. Motorola Synchronous Read Cycle

5.5 MPU Interface Timing

ek / N\L____/

S S N

1—
AS* 4 ' \ /
le—— 20— - 9 -
A[8:0] Address
3 <
Cs* /
4 «—5—>
DTACK* q yau
— 5 —>
RIW* / \ |
DS* N\ £
“ 7 > 8 —»
AD[7:0] > { Read Data
Table 5-13. Motorola Synchron ous Read Cycle
Symbol Parameter Minimum Maximum Units
1 AS* high pulse width 15 — ns
2 Al8:0] Address setup to AS* low 5 — ns
3 Al8:0] Address hold after AS* low 10 — ns
4 AS* and CS* low to DTACK* low 0 15 ns
5 AS* or CS* high to DTACK* high 0 10 ns
6 AS*, DS*, CS*, R/W* setup to MCLK high 15 — ns
7 DS* sampled low to AD[7:0] valid — 0.5/MCLK +20 ns
8 CS* or DS* high to AD[7:0] invalid/three-state 0 25 ns
9 MCLK high to AS* high 1/MCLK + 12 — ns
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Figure 5-11. Motorola Synchronous Write Cycle

1— « 11 g
AS* 4 ’ N\
— 2—> — 12—
A[8:0] Address
3
DTACK*
« 4 5
cs* N\ J’k
6 >
RIW* \ /
[ 9 »4—10—>|
DS* \ /
< 7 >
AD[7:0] Write Data
8

Table 5-14. Motorola Synchron ous Writ e Cycle

Symbol Parameter Minimum Maximum Units
1 AS* high pulse width 15 — ns
2 Al8:0] Address setup to AS* low 5 — ns
3 Al8:0] Address hold after AS* low 10 — ns
4 AS* and CS* low to DTACK* low 0 15 ns
5 AS* or CS* high to DTACK* high 0 10 ns
6 CS* and R/W* low to DS* low 10 — ns
7 ADI[7:0] setup to DS* low 0 — ns
8 AD[7:0] hold after DS* low 15 — ns
9 DS* setup to MCLK high 5 — ns
10 DS* hold after MCLK high 10 — ns
11 DS* sampled low to data latch (internal) — 1/MCLK +15 ns
12 DS* sampled low to AS* high 1/2MCLK + 15 — ns
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Figure 5-12. Intel Synchronous Read Cycle

MCLK _/—\_/ ’

1 —>
ALE \..
9

— 2—>
A[8] Address
3 — 7 —>
AD[7:0] Address Read Data
4 >4 5> 06— 8 —»
RD* /
N
WR* N\
/
cs* N\ /

Table 5-15. Intel Synchronous Read Cycle

Symbol Parameter Minimum Maximum Units

1 ALE high pulse width 15 — ns
2 Al8], AD[7:0] Address setup to ALE low 5 — ns
3 A[8], AD[7:0] Address hold after ALE low 10 — ns
4 ALE low to RD* and CS* both low 5 — ns
5 RD*, CS*, WR* setup to MCLK high (Start RD cycle) 5 — ns
6 RD*, CS*, WR* hold after MCLK high 10 — ns
7 Start RD* cycle to AD[7:0] valid — ) ns
8 RD* or CS* high to AD[7:0] invalid/three-state 0 25 ns
9 End RD cycle to next ALE high 0 — ns

NOTE(S):

(1) Parameter 7 equals 40 ns or 1/2 MCLK + 17 ns, whichever is greater.
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Figure 5-13. Intel Synchronous Write Cycle

ve /N N/ N\
1—> < 8 N
ALE 4 ’ N 4 '
—2—
Al8] Address
3 6 —>
AD[7:0] Address Write Data
<« 7 >
WR* \ /
RD* / N\
“« 4 >4 5 —»
cs* \ /
Table 5-16. Intel Synchronous Write Timing
Symbol Parameter Minimum Maximum Units
1 ALE high pulse width 15 — ns
2 Al8], AD[7:0] Address setup to ALE low 5 — ns
3 A[8], AD[7:0] Address hold after ALE low 10 — ns
4 WR*,RD*,CS* setup to MCLK high (start WR cycle) 5 — ns
5 WR* RD*,CS* hold after MCLK high 10 — ns
6 Start WR* cycle to AD[7:0] input data valid — 1/MCLK-10 ns
7 AD[7:0] input data hold after Start WR cycle 1/MCLK+9 — ns
8 Start WR cycle to next ALE high 1/MCLK + 10 — ns
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5.6 System Bus Interface (SBI) T iming

Figure 5-14. SBI Timing - 1536K Mode
 Transmit ., Receive
(~ TSBCKI | RSBCKI
; “ :
TSYNCO®' RSYNCO® [ ]
; Offset = 008 (TS1, Bit1)®
o | TSYnCI | RsyNCI N AN
1 ! | |
5 < TSYNCO ' RSYNCO | W o
2 I :  Offset = 018
TSYNCI ' RSYNCI | /AN
TSYNCO ' RSYNCO [
: 'Offset = 07
tsynei®@ rsynai®@ \ 1\ /NN
(— TPCMI RPCMO
§ 3 }«TSIGzzH' kTSlGl{ ‘%TSIGZ
O | tsiei®  rsico®  (afBXciDfaXelckDiAkBXCADIAKBACHDXAKBICKDAAKBXCKD)
5 < : 1 1
n ! ‘
= TINDO®@ ' RINDO®@ X X X
L ' SIGFRZ X
(" TSBCKI  + RSBCKI
: &) !
- TSYNCO ' RSYNCO
0 : Offset = 008
3 < TSYNCI | RSYNCI YA
N ! |
>< i . 1
S TSYNCO | RSYNCO | [ 5
1 | Offset = 018
\_TSYNCI | RSYNCI AN
NOTE(S):
1. TSYNC/RSYNC represents frame (TFSYNC/RFSYNC) and multiframe (TMSYNC/RMSYNC) offset.
2. RINDO/TINDO programmed high or low on a per-time slot basis (SBCn; addr OEO-OFF).
3. Multiple offset values shown for illustration, refer to OFFSET controls (addr 0D2-0D3, 0D5-0D6).
4. Rising edge outputs and falling edge inputs shown. Refer to Figure 5-19 for other edge combinations.
5. Transmit ABCD signalling on TSIGI is sampled only during low nibble.
6. Received ABCD signalling on RSIGO is repeated in both high and low nibbles.
7. X2CLK control bit located in SBI_CR (addr 0DO).
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Figure 5-15. SBI Timing — 1544K Mod e
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5 TINDO®@ | RINDO® X X Y Y
0 | ! i
— SIGFRZ X
( rsecirseext [T
1 @ ‘
- TSYNCO  RSYNCO I !
!y 1 Offset = 000(®)
3 < TSYNCI | RSYNCI VAN |
N ! X T
>< | i 1
D TSYNCO | RSYNCO | [
1 ' Offset = 00F®
\_ TSYNCI | RSYNCI AN
NOTE(S):
1. TSYNC/RSYNC represents frame (TFSYNC/RFSYNC) and multiframe (TMSYNC/RMSYNC) offset.
2. RINDO/TINDO programmed high or low on a per-time slot basis (SBCn; addr OEQ-OFF).
3. Multiple offset values shown for illustration, refer to OFFSET controls (addr 0D2-0D3, 0D5-0D6).
4. Rising edge outputs and falling edge inputs shown. Refer to Figure 5-19 for other edge combinations.
5. Transmit ABCD signalling on TSIGI is sampled only during low nibble.
6. Received ABCD signalling on RSIGO is repeated in both high and low nibbles.
7. X2CLK control bit located in SBI_CR (addr 0DO).
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Figure 5-16. SBI Timing —2048K Mod e
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‘ . Offset = 00B

TSYNCI RSYNCI VAR

NOTE(S):

TSYNC/RSYNC represents frame (TFSYNC/RFSYNC) and multiframe (TMSYNC/RMSYNC) offset.
RINDO/TINDO programmed high or low on a per-time slot basis (SBCn; addr 0E0-OFF).

Multiple offset values shown for illustration, refer to OFFSET controls (addr 0D2-0D3, 0D5-0D6).
Rising edge outputs and falling edge inputs shown. Refer to Figure 5-19 for other edge combinations.
Transmit ABCD signalling on TSIGI is sampled only during low nibble.

Received ABCD signalling on RSIGO is repeated in both high and low nibbles.

X2CLK control bit located in SBI_CR (addr 0DO).
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Figure 5-17. SBI Timing —4096K Mod e
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NOTE(S):

1. Rising edge outputs and falling edge inputs shown. Refer to Figure 5-19 for other edge combinations.
2. BUSSED or NON-BUSSED signal group controls located in BUS_RSB, BUS_FRZ (addr 0D1) and BUS_TSB (addr 0D4).
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Figure 5-18. SBI Timing —8192K Mod e
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Figure 5-19. SBI Timing — Eight Clo ck Edge Combinations (Ap plicable to Any SBI Mode )
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NOTE(S): PCM output/sample points are shown only for the corresponding SYNC output/sample point.
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5.7 JTAG Interface T iming

Table 5-17. Test and Diagnosti ¢ Interface Timing Require ments

5.7 JTAG Interfac e Timing

Symbol Parameter Minimum Maximum Units
1 TCK pulse width high 80 — ns
2 TCK pulse width low 80 — ns
3 TMS, TDI setup to TCK rising edge 20 — ns
4 TMS, TDI hold after TCK high 20 — ns
Table 5-18. Test and Diagnosti ¢ Interface Switchi ng Characteristics
Symbol Parameter Minimum Maximum Units
5 TDO hold after TCK falling edge 0 — ns
6 TDO delay after TCK low — 50 ns
7 TDO enable (Low Z) after TCK falling edge 2 — ns
8 TDO disable (High Z) after TCK low — 25 ns
Figure 5-20. JTAG Interface Timing
XD—
7 - 5 —»| 8
- 1 > |
TCK
3. | 4 - >
TDI
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5.8 Mechanical Specifications

Figure 5-21. 80-Pin Metric Quad Flat Pack (MQFP)
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Appendix A

A.1 Superframe Format (SF)

The Superfame Brmat (SF), is alsoeferred to as the D4 format. The
requirement for associadesignaling in frame$ and 12dictaesthatthe frames
bedistingushale. This lead o a mutiframe strudure consisting of 12 frames
persuperfame §F). Sed-igureA-1 ard Table A-1 andA-2.

The SF structure ansists of a multiframef 12 frames. Each framehas 24

chamels, plus an F-bit, and 8tbper chamel. A chanel is equialentto ore
voice circuit or ore 64 kbps data circid.

This stuucture of frames ad multiframes is déhed ty the Fbit pattern. The

F-bit is designated alteately as an Ftib(terminal famingbit) oranFs bit
(signalling framing hit). The Fthit caries a patterof altematingOs aml 1s

(101010) in odd frameghatdefines the frameboundaies sahat one chang can
be distinguished fom anotherThe Fshit caries apattem of (001110 in even
frames, and dénes themultiframeboundariesothat oneframecan be

distinguishedfrom another

Figure A-1. T1 Superframe PCM Format

8 Bits per Channel

Signalling Information

A Bit 8
During:
8

—— Frame 12
Frame 6

Ft

CH | CH CH CH | 24 Channels per Frame
or .
Fs 1 2 13 24 Frame = 193 Bits

FR FR FR FR FR Multiframe

1 2 7 11 12 SF =12 Frames
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Table A-1. Superframe Format

F-Bits Bit Use in Each Time Slot
S L Terminal| Signaling Traffic Signal S(l,agﬁlr:g?
Framing Ft Framing Fs
1 0 1 — 1-8 — —
2 193 — 0 1-8 — —
3 386 0 — 1-8 — —
4 579 — 0 1-8 — —
5 772 1 — 1-8 — —
6 965 — 1 1-7 8 A
7 1158 0 — 1-8 — —
8 1351 — 1 1-8 — —
9 1544 1 — 1-8 — —
10 1737 — 1 1-8 — —
11 1930 0 — 1-8 — —
12 2123 — 0 1-7 8 B
A-2 Conexant N8370DSE
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Table A-2. T1DM Frame Format

A.2 T1DM Format

A.2 TIDM Format

E_Bits Bit Use in Each Time
Slot
Frame # Bit #
1 0 1 — — 1-7 8
1 185-192 — — 10111YRO — —
2 193 — 0 — 1-7 8
2 378-385 — — 10111YRO — —
3 386 0 — — 1-7 8
3 571-578 — — 10111YRO — —
4 579 — 0 — 1-7 8
4 764-771 — — 10111YRO — —
5 772 1 — — 1-7 8
5 957-964 — — 10111YRO — —
6 965 — 1 — 1-7 8
6 1150-1157 — — 10111YRO — —
7 1158 0 — — 1-7 8
7 1343-1350 — — 10111YRO — —
8 1351 — 1 — 1-7 8
8 1536-1543 — — 10111YRO — —
9 1544 1 — — 1-7 8
9 1729-1736 — — 10111YRO — —
10 1737 — 1 — 1-7 8
10 1922-1929 — — 10111YRO — —
11 1930 0 — — 1-7 8
11 2115-2122 — — 10111YRO — —
12 2123 — 0 — 1-7 8
Note:

1. Y-bit is used to indicate a Yellow Alarm (active-low).

2. R-bitis used solely by AT&T as an 8 kbps communications channel to collect performance data on long haul DDS facilities.

N8370DSE
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A.3 SLC 96 Format (SLC)
SLC framing mode allavs synchmonizatian to the SLC 96data linkpattem. This
patern, which is describedin the Bellcae TR-TSY000008 containsboth
signding information and framing patern tha overwrites theFs bit of the SF
framerpatten (Table A-1). See Table A-3 for SLC-% Fs bit contents.
Table A-3. SLC-96 Fs Bit Contents
Frame # Fs Bit Frame # Fs Bit Frame # Fs Bit
2 0 26 Cc2 50 0
4 0 28 G 52 M1
6 1 30 (o7} 54 M2
8 1 32 (63) 56 M3
10 1 34 C6 58 Al
12 0 36 c7 60 A2
14 0 38 C8 62 S1
16 0 40 Cc9 64 S2
18 1 42 C10 66 S3
20 1 44 C11 68 S4
22 1 46 0 70 1
24 C1 48 1 72 0
Note:
1. The SLC-96 frame format is similar to that of SFas shown in Table A-1 with the
exceptions shown in this table.
2. Clto C11 are concentrator field bits.
3. M1 to M3 are maintenance field bits.
4. Aland A2 are alarm field bits.
5. Slto S4 are line switch field bits.
6. The Fs bits in frames 46, 48, and 70 are spoiler bits which are used to protect against
false multiframing.
A-4 Conexant N8370DSE
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A.4 Extended Superframe Format (ESF)

In Extended Supedme Brmat (ESF)FigureA-2, andTable A-4, the
multiframestructure is @endedo 24frames. The dannelstrudureis identical
to D4 (SF) formatRobbedbit signalingis accommodated in frame 6 @),
frame 12 (Bhit), frame 18C-bit), and fame 24(D-bit).
The F-bt pattern ofESF comains three functiors:
1. Framing Rttern Sequenc@PS),which defnes the framandmultiframe
bourdaries.
2. Facility DataLink (FDL), which allowvs data such asrer performanceo
be passed wthin the T1 link.
3. Cyclic Redindangy Check (CRC), which alles erra performance tde
monitored ard enfances tle reliability of the recever's framingalgoiithm.

Figure A-2. T1 Extended Superframe PCM Format

Signalling Information
D Bit 8
C During:
. B
8 Bits per Channel A | Frame 24
| | Frame 18
Frame 12
1 2 3 4 5 6 7 8 _— Frame 6
CRC
FDL
FPS
CH | CH CH CH | 24 Channels per Frame
or .
Fs 1 2 13 24 Frame = 193 Bits
FR FR FR FR FR Multiframe
1 2 13 23 24 ESF = 24 Frames
N8370DSE Conexant A-5
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Table A-4. Extended Sup erframe Format

F-Bits Bit#;ziglifm Signaling Channel
Frame # Bit #
FPS DL CRC Traffic Signal 16 4 2

1 0 — m — 1-8 — — — —
2 193 — — C1 1-8 — — — —
3 386 — m — 1-8 — — — —
4 579 0 — — 1-8 — — — —
5 772 — m — 1-8 — — — —
6 965 — — c2 1-7 8 A A A
7 1158 — m — 1-8 — — — —
8 1351 0 — — 1-8 — — — —
9 1544 — m — 1-8 — — — —
10 1737 — — C3 1-8 — — — —
11 1930 — m — 1-8 — — — —
12 2123 1 — — 1-7 8 B B A
13 2316 — m — 1-8 — — — —
14 2509 — — c4 1-8 — — — —
15 2702 — m — 1-8 — — — —
16 2895 0 — — 1-8 — — — —
17 3088 — m — 1-8 — — — —
18 3281 — — c5 1-7 8 c A A
19 3474 — m — 1-8 — _ _ _
20 3667 1 — — 1-8 — — — —
21 3860 — m — 1-8 — — — —
22 4053 — — C6 1-8 — — — —
23 4246 m — 1-8 — — — —
24 4439 1 — — 1-7 8 D B A

Note:

1. FPSindicates the Framing Pattern Sequence (...001011...).

2. DL indicates the 4 kbps Data Link with message bits m.

3. CRCindicates the cyclic redundancy check with bits C1 to C6.

4. Signaling options include 16-state, 4-state, and 2-state.

A-6 Conexant N8370DSE

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5786084/BT8370EPF.html

Bt8370/8375/8376 Append ixA
Fully Integrated T1/E1 Famer andLine Interface A.4 Extend ed Sup erframe Fo rmat (ESF)

Table A-5 provides the pedrmarce repot message stoiure.

Table A-5. Performance Repo rt Message Structure

Octet No. LSB MSB

1 FLAG
2 SAPI CIR EA
3 TEI EA
4 CONTROL
5 G3 LV 4 Ul u2 G5 SL G6
6 FE SE LB Gl R G2 Nm NI
7 G3 Y 4 ul u2 G5 SL G6
8 FE SE LB Gl R G2 Nm NI
9 G3 Lv 4 ul u2 G5 SL G6
10 FE SE LB Gl R G2 Nm NI
11 G3 Lv 4 Ul u2 G5 SL G6
12 FE SE LB Gl R G2 Nm NI
13 FCS (Most Significant Byte)
14 FCS (Least Significant Byte)

Note:

1. The 1-second report consists of octets 5-12.

2. R, U1, and U2 are reserved for future standardization and should be set to 0.

N8370DSE Conexant A-7
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A.5 E1 Frame Format

FigureA-3 illustraes E1 forma

Figure A-3. E1 Format

Time Slot 0 Time Slot 16 Time Slots 1-15, 17-31

N s N

' N e
a. Even Frames (0, 2, 4-14) a. Frame O

1100 |1|1|0f1 |1 0]0|0 |0 |X|Y|X]|X

NI
MAS

N J

FAS

Channel Data

b. Odd Frames (1, 3, 5-15) b. Frames 1-15

8 Bits/ Il1[A[NIN[N[N[N

Time Slot AB|CDIA[BICID

. rsfrsfrsfrsfsfrsfrsfsfsfsfrsfsfsfsfrsfsfrsfrsfsfsfrsfrsfsfsfrsfsfsfsfrsfsfsirs
32 Time Slots/Frame  [5'[1'[2'[3 4 |5 |6 |7 |8 |9 |10/11 |12 13|14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 |31

16 Frames/Multiframe
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Tables A-6 ard A-7 defnethe frane forma time slot 0-bit allocationdor ITU-T
CEPT andRSM CEPT respectiely.

Table A-6. ITU-T CEPT Frame Format Time Slot 0-Bit Allocations

SMF Frame # Time Slot 0 Bits 1 to 8 of Each Frame
1 2 3 4 5 6 7 8
0 Cl/si 0 0 1 1 0 1 1
1 0/Si 1 A SA4 SA5 SA6 SA7 SA8
' 2 C2/Si 0 0 1 1 0 1 1
3 0/Si 1 A SA4 SA5 SA6 SA7 SA8
4 C3/Si 0 0 1 1 0 1 1
5 1/Si 1 A SA4 SA5 SA6 SA7 SA8
6 C4/Si 0 0 1 1 0 1 1
7 0/Si 1 A SA4 SA5 SA6 SA7 SA8
8 Cl/sSi 0 0 1 1 0 1 1
9 1/Si 1 A SA4 SA5 SA6 SA7 SA8
I 10 C2ISi 0 0 1 1 0 1 1
11 1sSi 1 A SA4 SA5 SA6 SA7 SA8
12 C3/Si 0 0 1 1 0 1 1
13 E/Si 1 A SA4 SA5 SA6 SA7 SA8
14 CA/Si 0 0 1 1 0 1 1
15 E/Si 1 A SA4 SA5 SA6 SA7 SA8
Note:
1. SMF indicates the sub-multiframe. This partitioning is used in the CRC-4 calculation.
2. Sibits are International Spare Bits.
3. Abitis used to indicate a remote alarm condition (active-high).
4. SA4to SA8 are spare bits that may be recommended by ITU-T for use in specific point-to-point applications (e.g., transcoder
equipment conforming to Recommendation G.761).
5. SA4 to SA8 where these are not used should be set to 1 on links crossing an international border.
6. Ebitis used to indicate a CRC-4 error. The normal state is both bits set to 1, when a CRC-4 error is detected one of the E bits
is setto 0.
7. Clto CA4 bits are used to carry the CRC-4 code.
8. Time slot 0 that contains the 0011011 sequence is defined as the FAS word and Time Slot 0 that does not contain the FAS is
the Not-Word.
N8370DSE Conexant A-9
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A.6 IRSM CEPT Frame Format

Table A-7. IRSM CEPT Fram e Format T ime Slot 0-Bit Allocations

SMF Frame # Time Slot 0 Bits 1 to 8 of Each Frame
1 2 3 4 5 6 7 8
0 Cl/Si 0 0 1 1 0 1 1
1 o/si 1 A D EO El E16 E17
' 2 C2ISi 0 0 1 1 0 1 1
3 0/Si 1 A D E2 E3 E18 E19
4 C3/Si 0 0 1 1 0 1 1
5 VS 1 A D E4 BE5 E20 E21
6 C4/Si 0 0 1 1 0 1 1
7 0/Si 1 A D E6 E7 E22 E23
8 Cl/Si 0 0 1 1 0 1 1
9 s 1 A D E8 E9 E24 E25
I 10 C2/Si 0 0 1 1 0 1 1
11 1/si 1 A D E10 E11 E26 E27
12 C3/Si 0 0 1 1 0 1 1
13 E/Si 1 A D E12 E13 E28 E29
14 C4/Si 0 0 1 1 0 1 1
15 E/Si 1 A D E14 E15 E30 E31
Note:
1. SMF indicates the sub-multiframe. This partitioning is used in the CRC-4 calculation.
2. Si bits are International Spare Bits.
3. Abit is used to indicate a remote alarm condition (active-high).
4. H are per channel control bits.
5. E-bitis used to indicate a CRC-4 error. The normal state is both bits set to 1, when a CRC-4 error is detected, one of the E bits
is setto 0.
6. Clto C4 bits are used to carry the CRC-4 code.
7. Time slot 0 that contains the 0011011 sequence is defined as the FAS word and time slot 0 that does not contain the FAS is
the Not-Word.
8. D-hits are a 4 kbps data link.
9. Bit 2 of the Not-Word is defined as the alternate framing bit.

A-10 Conexant N8370DSE
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Table A-8 definesthe frame fomat time slotl6-bitallocations fol TU-T CEPT

and IRSM CEPT

Table A-8. CEPT (ITU-T and IRSM) Frame Format Time Slot 16-Bit All ocations

SMF Frame # Time Slot 16 Bits 1 to 8 of Each Frame
1 2 3 4 5 6 7 8
0 0 0 0 0 X0 Y X1 X2
1 Al Bl Cl D1 ALl7 B17 C17 D17
I 2 A2 B2 c2 D2 Al18 B18 C18 D18
3 A3 B3 c3 D3 A19 B19 C19 D19
4 A B4 (073 D4 A20 B20 C20 D20
5 A5 B5 c5 D5 A21 B21 C21 D21
6 A6 B6 C6 D6 A22 B22 c22 D22
7 A7 B7 (74 D7 A23 B23 c23 D23
8 A8 B8 C8 D8 A24 B24 C24 D24
9 A9 B9 (0] D9 A25 B25 C25 D25
I 10 A0 B10 C10 D10 A26 B26 C26 D26

11 All Bl1 Cl1 D11 A27 B27 C27 D27
12 Al12 B12 C12 D12 A28 B28 C28 D28
13 Al3 B13 C13 D13 A29 B29 C29 D29
14 Al4 B14 Cl4 D14 A30 B30 C30 D30
15 Al5 B15 C15 D15 A3l B31 C31 D31

Note:

1. SMF indicates the sub-multiframe.

2. Ai-Di are the per channel signaling bits.

3. X0-X2 are the X spare bits normally set to 1.

4. Y is the Remote Multiframe Yellow Alarm Indication bit. When Y is set to a 1, this indicates that the alarm is active.

5. The Multiframe Alignment Sequence (MAS) is defined as the time slot 16 word that contains the 0000XYXX sequence.

N8370DSE Conexant A-11
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Appendix B

B.1 Applicable Standards

Table B-1. Applicable Standards (1 of 3)

Standard Title
ANS|
T1.101-1987 Digital Hierarchy—Timing Synchronization
T1.102-1993 Digital Hierarchy—Electrical Interfaces
T1.107-1991 Digital Hierarchy—Formats Specification
(Newer Draft Standard

T1X1.4/93-002R3)

T1.403-1995 Network to Customer Installation—DS1 Metallic Interface
T1.408-1990 ISDN Primary Rate—Customer Installation Metallic Interfaces
T1.231-1993 Layer 1 In-Service Digital Transmission Performance Monitoring

AT&T

TR 41449-1986

ISDN Primary Rate Interface Specification

TR 43801(A)-1985

Digital Channel Bank—Requirements and Objectives

TR 54016-1989

Rqts. for Interfacing DTE to Services Employing Extended Superframe Format

TR 62411-1990

Accunet T1.5 Service Description and Interface Specification

Bellcore

TR-TSY-000008 Issue 2, 1987

Digital Interface Between the SLC 96 Digital Loop Carrier System and a Local
Digital Switch

TR-TSY-000009 Issue 1, 1986

Asynchronous Digital Multiplexer Requirements and Objectives

TR-NPL-000054 Issue 1, 1989

High-Capacity Digital Service (HCDS) Interface Generic Requirements

TR-NWT-000057 Issue 2, 1993

Functional Criteria for Digital Loop Carrier Systems

TA-TSY-000147 Issue 1, 1987

DS1 Rate Digital Service Monitoring Unit

TR-TSY-000170 Issue 2, 1993

Digital Cross-Connect System (DCS) Requirements and Objectives

TR-TSY-000191 Issue 1, 1986

Alarm Indication Signal (AIS) Requirements and Objectives

N8370DSE
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Table B-1. Applicable Standards (2 of 3)

Standard

Title

TR-TSY-000194 Issue 1, 1987

The Extended Superframe Format Interface

TA-TSY-000278 Issue 1, 1985

Digital Data System (DDS)—T1 Digital Multiplexer (T1LDM) Requirements

TR-TSY-000303 Issue 2, 1992

Integrated Digital Loop Carrier (IDLC) System Generic Requirements

TR-TSY-000312 Issue 1, 1988

Functional Criteria for the DS1 Interface Connector

TR-NPL-000320 Issue 1, 1988

Fundamental Generic Requirements for Metallic Digital Signal Cross-connect Systems

TA-TSY-000435 Issue 1, 1987

DS1 Automatic Facility Protection Switching (AFPS) Rats. and Objectives

TR-NWT-000499 Issue 5, 1993

Transport Systems Generic Requirements

TR-TSY-000510 Issue 2, 1987

LSSGR: System Interfaces, Section 10

TR-NWT-000773 Issue 1, 1991

Local Access System Requirements, Objectives and Interfaces for SMDS

TR-TSY-000776 Issue 2, 1993

Network Interface Description for ISDN Customer Access

GR-820-CORE Issue 1, 1994
(replaced TR-NWT-000820)

Generic Digital Transmission Surveillance

TA-NWT-000821 Issue 1, 1991
(replaced TR-TSY-000821)

Additional Transport and Transport-Based Surveillance Generic Rqts.

SR-TSY-000977 Issue 1, 1988

ISDN Primary Rate Access Maintenance

TR-NWT-001219 Issue 1, 1992
(Rev 1, 1993)

ISDN Primary Rate Access Testing Requirements

SR-NWT-002343 Issue 1, 1993

ISDN Primary Rate Interface Guidelines for Customer Premises Equipment

ETSI

ETS 300 011 (4/92)

ISDN Primary Rate User-Network Interface Specification and Test Principles

ETS 300 233

Access Digital Section for ISDN Primary Rate

ITU-T

Recommendation G.703 (1991)

Physical/Electrical Characteristics of Hierarchical Digital Interfaces

Recommendation G.704 (1991)

Synchronous Frame Structures used at Primary Hierarchical Levels

Recommendation G.706 (1991)

Frame Alignment and CRC Procedures Relating to G.704 Frame Structures

Recommendation G.732

Characteristics of Primary PCM Multiplex Equipment at 2048 kbps

Recommendation G.733

Characteristics of Primary PCM Multiplex Equipment at 1544 kbps

Recommendation G.734

Characteristics of Synchronous Digital Multiplex Equipment at 1544 kbps

Recommendation G.735

Characteristics of Primary PCM Multiplex Equipment at 2048 kbps; offering
Synchronous Digital Access at 384 kbps and/or 64 kbps

Recommendation G.736

Characteristics of Synchronous Digital Multiplex Equipment at 2048 kbps

Recommendation G.737

Characteristics of External Access Equipment at 2048 kbps; offering Synchronous
Digital Access at 384 kbps and/or 64 kbps

Recommendation G.738

Characteristics of Primary PCM Multiplex Equipment at 2048 kbps; offering
Synchronous Digital Access at 320 kbps and/or 64 kbps

Recommendation G.739
Recommendation G.761

Characteristics of External Access Equipment at 2048 kbps; Offering Synchronous
Digital Access at 320 kbps and/or 64 kbps

B-2
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B.1 Applic able Standards

Table B-1. Applicable Standards (3 of 3)

Standard

Title

Draft Recommendation G.775

Loss of Signal (LOS) and Alarm Indication Signal (AlS) Defect Detection

Recommendation G.796

Characteristics of 64 kbps Cross-Connect Equipment with 2048 kbps Access Ports

Recommendation G.802 (1988)

Interworking between Networks based on Different Digital Hierarchies

Recommendation G.821

Error Performance Monitoring on International Connections

Recommendation G.823 (3/93)

Control of Jitter and Wander in Digital Networks based on 2048 kbps

Recommendation G.824 (3/93)

Control of Jitter and Wander in Digital Networks based on 1544 kbps

Recommendation G.921

Digital Sections based on 2048 kbps Hierarchy

Recommendation G.962 (3/93)

Access Digital Section for ISDN Primary Rate at 2048 kbps

Recommendation G.963 (3/93)

Access Digital Section for ISDN Primary Rate at 1544 kbps

Recommendation 1.411

ISDN User-Network Interfaces—References Configurations

Recommendation 1.412

ISDN User-Network Interfaces— Structures and Access Capabilities

Recommendation 1.421

Primary Rate User-Network Interface

Recommendation 1.431

Primary Rate User-Network Interface—Layer 1 Specification

Recommendation K.10

Unbalance about Earth of Telecommunication Installations

Recommendation K.20

Resistibility of Switching Equipment to Overvoltages and Overcurrents

Recommendation M.3604

Application of Maintenance Principles to ISDN Primary Rate Access

Recommendation 0.150

Digital Test Patterns for Performance Measurements

Recommendation 0.151

Error Performance Measuring Equipment Operating at Primary Rate and Above

Recommendation 0.152

Error Performance Measuring Equipment for Bit Rates of 64 kbit/s and NX 64 kbit/s

Recommendation 0.162 (10/92)

Equipment to Perform In-Service Monitoring on 2048 kbps Signals

Recommendation Q.921

ISDN User-Network Interface - Data Link Layer Specification

IEEE Std 1149.1a-1993

IEEE Standard Test Access Port and Boundary Scan Architecture (JTAG)

Natural Microsystems Corporation,
Release 1.0, March 1993

Multi-Vendor Integration Protocol (MVIP) Reference Manual
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Appendix C

C.1 System Bus Compatibility

C.1.1 AT&T Concentration Highway Interface (CHI)

DX = RPCMO
» output on risirg or faling edge of clak
» output on @ery CLKXR orCLKXR/2
» Tri-stated duringnactive time slots
DR =TPQMI
» sampled omising orfaling edye of clak
» sampled orevery CLKXR or CLKXR/2 (see XZCLK mode)

FS =TFSYNC
» sampled omising orfalling edye of clak (FE select)
 rising edgedeterminesframestat
* 8kHzrate

TSC* =RINDO
* Optional CHI pin is diven lov during active DX time slots

CLKXR = TSBO.KI| = RSBCLKI
* N x 64 kHz rates, whre N=4,8,85,32,4, or 64

N8370DSE Conexant
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C.1.2 CHI Programming Options

CMS = clock modeselect
0 =linerate
1 =2X line rate

XEN = transmiter enable
0 =disable (DXtri-stated)
1 = enable (DXdriven duringactive time slots)

FE =frameedgeselect

0 =fdling edge
1 =rising edg

XCE = CLKXR output edye select fobDX
0 =fdling edge
1 =rising edg

RCE = CLKXR input edge seld for DR
0 =falling edge
1 =rising edg

XBOFF= 3-bit transmitoutput bit offset
000-1111= CLKXR (ar 2xCLKXR) delayfrom FS toDX bit0

RBOFF = 3-ht receive input bit offset
000111 = CLKXR (or 2xCLKXR) delay fran FS to DR [otO

XTS = 6-bt transmitoutput TSoffset
00-3F = CLKXR (or 2xCLKXR) TSdelay fom FSto DX bit0

RTS = 6-bit recaie input TS of'set
00-3F = CLKXR (or 2xCLKXR) TSdelay fiom FSto DR bitO

Bt83700nly sypports CHI ard GCl busesif N = 24, 32 or 48, dthougheither
bus is deined to operate at Nx8 from N = 4 toN = 48 Bt8370 does not supgrt
AT&T's Dual CHI (separatd/B buses) or K2 bses, nor does it support INTEL's
SLD (ping/pang) 3-pin bus.

C-2 Conexant N8370DSE
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Appendix D

D.1 Notation and Acronyms

D.1.1 Arithmetic Notation

Time slothit numbering associadwith time sbts inthe gimaryrate chanel are
numbere 1 to 8, whee bit numbe 1 is transnitted firstand is speciéd ashe
MSB.

Configurdion andStatus Vérd Bit Nunbering associatéwith confguration
or status wrds are numbered 7 to 0, where bit numbisr$edfied asthe MSB,
and bit nunber 0 is speciéd as the_SB.

N8370DSE Conexant D-1
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D.2 Acronyms and Abbreviations

ADC Analog to Digital Converter

AFPS Automatic Facility Protection Switching

AGC Automatic Gain Control

AIS Alarm Indication Signal

ALBO Automatic Line Build Out

ALOS Analog Loss of Signal

AMI Alternate Mark Inversion

ANSI American National Standards Institute

B8ZS Binary with 8 Zero Substitution

BER Bit Error Rate

BERR Bit Error Counter

BFA Basic Frame Alignment

BOP Bit-Oriented Protocol

BPV Bipolar Violation

BSDL Boundary Scan Description Language

CAS Channel Associated Signaling

ITU-T International Telegraph and Telephone Consultative Committee

CCs Common Channel Signaling

CERR CRC Errors

CGA Carrier Group Alarm

Cl Customer Installation

CLAD Clock Rate Adapter

CMOS Complementary Metal Oxide Semiconductor

COFA Change of Frame Alignment

CRC Cyclic Redundancy Check

CsuU Channel Service Unit

DAC Digital to Analog Converter

DCS Digital Cross-Connect System

DDS Digital Data System

DMI Digital Multiplexed Interface

DPLL Digital Phase Locked Loop

DPM Driver Performance Monitor

DS1 Digital Signal Level 1

DSU Data Service Unit

ESF Extended Superframe

EXZ Excessive Zeros

FAS Frame Alignment Sequence (E1 Format)

FCC Federal Communications Committee

FCS Frame Check Sequence

FDL Facility Data Link

FEBE Far End Block Error

FERR Framing Bit Error

FPS Frame Pattern Sequence (ESF Format)
D-2 Conexant N8370DSE
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HCDS High-Capacity Digital Service
HDB3 High-Density Bipolar of Order 3
ICOT Intercity and Outstate Trunk
IDLC Integrated Digital Loop Carrier
ISDN Integrated Service Digital Network
JAT Jitter Attenuator
JCLK Jitter Attenuated Clock
JTAG Joint Test Action Group
LBO Line Build Out
LCV Line Code Violation
LEC Local Exchange Carrier
LIV Line Interface Unit
LOAS Loss of Analog Signal
LOF Loss of Frame
LOS Loss of Signal —-DS1
LSB Least Significant Bit
MAIS Multiframe AIS
MART Maximum Average Reframe Time
MAS Multiframe Alignment Sequence (CAS Format)
MAT Metropolitan Area Trunk
MERR MFAS Error
MFAS Multiframe Alignment Sequence (CRC4 format)
MOP Message-Oriented Protocol
MOS Message Oriented Signaling
MPU Microprocessor Interface
MQFP Metric Quad Flat Pack
MSB Most Significant Bit
MVIP Multi-Vendor Integration Protocol
MYEL Multiframe Yellow Alarm
NCO Numerical Controlled Oscillator
NI Network Interface
NRZ Non-Return to Zero
OOF Out of Frame
PDV Pulse Density Violation
PIC Polyethylene-insulated Cable
PLCC Plastic Leaded Chip Carrier
PLL Phase Locked Loop
PM Performance Monitoring
PQFP Plastic Quad Flat Pack
PRBS Pseudo-Random Bit Sequence
PRI Primary Rate Interface
PRM Performance Report Message
RAI Remote Alarm Indication
RBOP Bit-Oriented Protocol Detector
RBS Robbed Bit Signaling
RCVR Receiver
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RDL1 Receive Data Link 1
RDL2 Receive Data Link 2
RDL3 External Receive Data Link
RFRAME Receive Framer
RJAT Receive Jitter Attenuator
RLIU Receive Line Interface Unit
RMAIS Receive Multiframe AIS
RPDV Receive Pulse Density Violation
RPLL Receive Phase Locked Loop
RSB Receive System Bus
RSBI Receive System Bus Interface
RSIG Receive Signaling Buffer
RSLIP Receive Slip Buffer
RXCLK Receive Clock
RZCS AMI/HDB3/B8ZS Line Decoder
QRSS Quasi-Random Signal Source
SEF Severely Errored Framing Event
SERR CASError
SF Super Frame
SLC Subscriber Loop Carrier
TAP Test Access Port
TBOP Bit Oriented Protocol Formatter
TDL1 Transmit Data Link 1
TDL2 Transmit Data Link 2
TDL3 External Transmit Data Link
TDM Time Division Multiplexed
TSB Transmit System Bus
TSBI Transmit System Bus Interface
TIAT Transmit Jitter Attenuator
TLIU Transmit Line Interface Unit
TLOS Transmit Loss of Signal
TSB Transmit System Bus
TSIC Time Slot Inter-Change
TSIG Transmit Signaling Buffer
TSLIP Transmit Slip Buffer
TZCS AMI/HDB3/B8ZS Line Encoder
ul Unit Interval
UMC Unassigned Mux Code
UNICODE Universal Trunk Out Of Service Code
UTP Unshielded Twisted Pair
VCO Voltage Controlled Oscillator
VCXO Voltage Controlled Crystal Oscillator
VGA Variable Gain Amplifier
XMTR Digital Transmitter
YEL Yellow Alarm
ZCS Zero Code Suppression
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Appe ndixD

Fully Integrated T1/E1 Famer andLine Interface

D.2.1 Revision Histor y

D.2 Acrony ms and Abbrev iation s

Rev

Initial Release

Technical Corrections

Technical Corrections

OlO|m| >

Technical Corrections (added changes for Bt8375 and Bt8376)
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Further Information
literature@conexant.com
1-800-854-8099(North America)
33-14-906-3980 (Intemationd)

Web Site
WWW.conexant.com

World Headguarters
Conexant Systens, Inc.
4311JamboreeRoad
P.0O.Box C

Newport Bead, CA
9268-8902
Phone:(949) 4834600
Fax: (949 4836375

U.S. Florida/South America
Phone:(727) 7998406
Fax: (727) 799-8306

U.S. Los Angeles
Phone:(805) 376-0559
Fax: (805) 376-8180

U.S.Mid-Atlantic
Phone:(215) 2446784
Fax: (215) 2449292

U.S.North Central
Phone:(630) 7733454
Fax: (630) 7733907

U.S.Northeast
Phone:(978) 6927660
Fax: (978 6928185

U.S. North west/Pacific West
Phone:(408) 2499696
Fax: (408 2497113

U.S. South Central
Phone:(972) 733-0723
Fax: (972 407-0639

U.S. Southeast
Phone:(919) 8589110
Fax: (919) 8588669

U.S. Southwest
Phone:(949 4839119
Fax: (949 483-9090

APAC Headquarters

Conexant Systens Singapae, Pte.

Ltd.

1 Kim SengPromenade
Grea World City
#09-01 East Tower
SINGAPORE 2379%
Phone:(65) 737 73%
Fax: (65) 737 9077

Australia
Phone:(61 2) 9869 D88
Fax: (61 2) 9869 4077

China
Phone:(86 2 6361 515
Fax: (86 2) 6361 2516

Hong Kong
Phone:(852) 2827 0181
Fax: (852 2827 648

India
Phone:(91 11) 692 4780
Fax: (91 11) 692 4712

Korea
Phone:(82 2 565 2880
Fax: (82 2 565 1440

Phone:(82 53 745 2880
Fax: (82 53) 745 1440

Europe Headguarters
Corexant Systems France
LesTaisounieresB1
1681Route desDolines

BP 283

06905Sorhia Antipolis Cedex
FRANCE

Phone:(33 4) 93 00 33 35
Fax: (334 93 00 33 03

EuropeCentral
Phone:(49 89 829 1320
Fax: (49 89) 834 2734

EuropeMediterr anean
Phone:(39 02 9317 991
Fax: (39 2) 9317 9913

EuropeNorth
Phone:(44 1344 486 444
Fax: (44 1344) 486 555

Europe South
Phone:(33 1) 41 44 36 50
Fax: (33 1) 41 44 36 90

Middle EastHeadquarters
Corexant Systems
Commercial (Israg) Ltd.

P. O.Box 12660

Herzlia 46733, ISRAEL
Phone:(972 9 952 964

Fax: (9729) 951 3924

Japan Headquart ers

Conexant Systens JapanCo., Ltd.
Shimomoto Building

1-46-3 Hatsudai,

Shibuya-ku, Tokyo
151-0061JAPAN

Phone:(81 3) 53711567

Fax: (81 3 53711501

Taiwan Headquarters

Corexant Systems, Taiwan Co,, Ltd.

Room 2808

International Trade Building
333KeelungRoa, Sedion 1
Taipei 110 TAIWAN, ROC
Phone:(886 2 2720 028
Fax: (8862) 2757 6760
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