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Bt8370/8375/8376

Fully Integrated TI/E1 Framer and Line Interface

The Bt8370/8375/8376 is a family of single chip transceivers for T1/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 Evaluation 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 -401t0 85 °C none

Bt8370KPF 80-Pin MQFP O0to70°C none

Bt8375EPF 80-Pin MQFP -401t0 85 °C Short-Haul
Bt8375KPF 80-Pin MQFP 0to70°C Short-Haul
Bt8376EPF 80-Pin MQFP —40to 85 °C Short-Haul, No CLAD output
Bt8376KPF 80-Pin MQFP O0to70°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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Bt8370/8375/8376 1.0 Pin Descriptions
Fully Integrated TI/E1 Framer and Line Interface 1.1 Pin Assignments

1.0 Pin Descriptions

1.1 Pin Assignments

Bt8370/8375/8376 is packaged in an 80-pin Metric Quad Flat Pack (MQFP). A
pinout diagram of thisdeviceisillustrated in Figure 1-1. Figure 1-2 details a
Bt8370/8375/8376 logic diagram. Pin labels, names, I/O functions, and
descriptions are provided in Table 1-1.

Theinput pins listed below contain an internal pullup resistor (>50 kQ) and
can remain unconnected if the active-high input state is desired. All other unused
input pins should be either pulled up or grounded.

1  A[7:0] Address lines unused in INTEL bus mode

2 XOE Active-high enables analog bipolar output

3 MOTO* Pullup selects INTEL bus mode if unconnected
4  SYNCMD Pullup selects synchronous processor interface
5 RCKI Receive clock unused if analog inputs enabled
6 TDI Unused if JTAG not connected

7 TMS Disables JTAG if not connected

8 TCK Unused if JTAG not connected

9 RST* Disables hardware reset if not connected

10 TDLI Unused if no external data link

11 TSIGI Unused if signaling data not supported by system

bus
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1.0 Pin Descriptions Bt8370/8375/8376
1.1 Pin Assignments Fully Integrated TI/E1 Framer and Line Interface

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

)
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BRRNRCRIRRNIRBIBEEBIBL I
SYNCMD [| 1@ 60 |1 VvDD[4]
cst [] 2 59 |1 VvDD[3]
INTR* [] 3 58 [1 XTIP
DS*(RD*) [ 4 57 |1 XRING
AS* (ALE) [] 5 56 | 1 GND[3]
RW*WR*) [] 6 55 |1 TDI
vDD[0] [] 7 54 |1 TDO
GND[0] [] 8 53 [ ] TCK
Alo] [ 9 52 [ 1 TMS
AD[0] [] 10 Bt8370/8375/8376 51 [ ] AcKI
Al [ 11 80-Pin MQFP 50 1 vDD[2]
AD[1] [] 12 49 [ GND[2]
Al2] [] 13 48 [ ] RCKO
AD[2] [] 14 47 |1 RPOSO/RDLO
AB] [ 15 46 [] RNEGO/RDLCKO
AD[3] [] 16 45 [ RSBCKI
A4 [ 17 44 [] RMSYNC
AD[4] [] 18 43 ] RFSYNC
Al [ 19 42 I'] RPCMO
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HHHHH DO0OEXYX TTOFSOOT0O000
0T 0<=00bgaEER0220E00
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9 o FETEQ
z Rk
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£
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 Conexant N8370DSE



Bt8370/8375/8376

1.0 Pin Descriptions

Fully Integrated TI/E1 Framer and Line Interface

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

1.1 Pin Assignments

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

Clock mode | _26
AddressBus | _ @]

Data Bus or Address/Data 110 _ ¥
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 1 65|
All Ones Clock 1 51|
Tx Positive In/TDL Data In 1 _41 |
Tx Negative In/TDL Clock PIO 38 |
Rx ClockIn | 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*)
RIW*(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)
e~ —— — -
™S Boundary Scan TDO
JTAG)
TDI

t—, I = 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):

(1) 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.

N8370DSE
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1.0 Pin Descriptions

Bt8370/8375/8376

1.1 Pin Assignments

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

Fully Integrated TI/E1 Framer and Line Interface

Pin Label

Signal Name

1/0

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
data is 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

1/0

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.

1-4
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Bt8370/8375/8376

1.0 Pin Descriptions

Fully Integrated TI/E1 Framer and Line Interface 1.1 Pin Assignments

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

Pin Label

Signal Name

1/0

Definition

Microprocessor Interface (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
so 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

1/0

Constant voltage output. Must be connected to an external 1% resistor
equal to 14 kQ to ground (GND[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.

igital Transmitter (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 AIS clock must tie ACKI to ground.

N8370DSE

Conexant 1-5



1.0 Pin Descriptions

Bt8370/8375/8376

1.1 Pin Assignments

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

Fully Integrated TI/E1 Framer and Line Interface

Pin Label

Signal Name

1/0

Definition

Digital Transmitter (XMTR) (Continued)

TPOSI

TX Positive Rail Input

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
0 0
0 1

TX Pulse Polarity
No pulse
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

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 Rail
Output

Line rate data output from ZCS encoder or JAT on rising edge of TCKO.
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
Output

Line-rate data output from ZCS encoder or JAT on rising edge of TCKO.
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

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

Line rate clock used to align XTIP/XRING outputs. TCKO follows TCKI pin
during NRZ mode (framer mode only). This is when TNRZ bit in TCRI
register [addr 071] is set, and TPOSO/TNEGO/TCKO outputs are selected
and enabled. Otherwise, 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
Zero Data

Line rate data output from transmitter on rising edge of TCKI. TNRZO does
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.

1-6
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Bt8370/8375/8376

1.0 Pin Descriptions

Fully Integrated TI/E1 Framer and Line Interface

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

1.1 Pin Assignments

Output

Pin Label Signal Name 1/0 Definition
Digital Receiver (RCVR)

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

RPOSI RX Positive Rail Input | 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 NRZ data can beinput at RPOSI or RNEGI if the
other input is connected to ground.
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 0 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 0 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 0 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 0 Gapped version of RCKO for external data link applications. RDLCKO high

clock pulse coincides with low RCKO pulse interval during selected time
slot bits, else RDLCKO low (see Figure 2-12, Receive External Data Link
Waveforms, External Data Link).

N8370DSE
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1.0 Pin Descriptions Bt8370/8375/8376
1.1 Pin Assignments Fully Integrated TI/E1 Framer and Line Interface

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

Pin Label Signal Name 1/0 Definition

Transmit System Bus (TSB)

TSBCKI TSB Clock Input | Bit clock and 1/0 signal timing for TSB according to system bus mode (see
[SBI_CR; addr 0D0]). 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 DSO 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 0D0]) 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 0 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 TESYNC. 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.

1-8 Conexant N8370DSE



Bt8370/8375/8376 1.0 Pin Descriptions
Fully Integrated TI/E1 Framer and Line Interface 1.1 Pin Assignments

Table 1-1. Hardware Signal Definitions (6 of 8)

Pin Label Signal Name 1/0 Definition

Receive System Bus (RSB)

RSBCKI RSB Clock Input | Bit clock and I/0 signal timing for RSB according to system bus mode (see
[SBI_CR; addr 0DO0]). 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 0 Serial data formatted into RSB frames consisting of DSO channel time
slots, optional F-bits, and optional ABCD signaling. Time slots are routed
through receive slip buffer (see [RSLIPn; addr 1CO-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 0DO0]). ABCD signaling is optionally inserted
on a per-channel basis (see [INSERT; addr OEO-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 0 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 0 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_IO; 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 pus. 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.

N8370DSE Conexant 1-9



1.0 Pin Descriptions

Bt8370/8375/8376

1.1 Pin Assignments

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

Fully Integrated TI/E1 Framer and Line Interface

Pin Label Signal Name 1/0 Definition
Receive System Bus (RSB) (Continued)

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
0DA] 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. Al 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 Descriptions

Fully Integrated TI/E1 Framer and Line Interface

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

1.1 Pin Assignments

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.

™S

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.

TDO

JTAG Test Data
Output

Test data output per /EEE 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

+5 VDC 5%

GND[6:0]

Ground

0VDC

NOTE(S):

1. I=Input, O = Output

2. PIO = Programmable 1/0; 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 0DO).

N8370DSE
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1.0 Pin Descriptions Bt8370/8375/8376
1.1 Pin Assignments Fully Integrated TI/E1 Framer and Line Interface
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2.0 Circuit Description

2.1 Bt8370/8375/8376 Block Diagrams

Detailed block diagrams are illustrated in Figure 2-1 (Bt8370), Figure 2-2
(Bt8375), and Figure 2-3 (Bt8376). To show the details of this circuit, individual
block diagrams, along with descriptions, appear throughout this section.

Receive Line Interface Unit (RLI1U)
Jitter Attenuator (JAT)

Digital Receiver (RCVR)

Receive System Bus (RSB)

Clock Rate Adapter (CLAD)
Transmit System Bus (TSB)

Digital Transmitter (XMTR)
Transmit Line Interface Unit (TLI1U)

© o N o g b~ 0w DB

Microprocessor Interface (MPU)
Joint Test Access Group Port (JTAG)

=
o

NoTe:  The Bt8375 differs from the Bt8370 only in that the Bt8375 does not have
LBO filtersin the transmit LIU. The Bt8376 differs from Bt8375 in that
Bt8376 has neither a CLADO output, nor aDLINK2.

N8370DSE Conexant 2-1
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2.0 Circuit Description Bt8370/8375/8376
2.1 Bt8370/8375/8376 Block Diagrams Fully Integrated TI/E1 Framer and Line Interface

Figure 2-3. Detailed Bt8376 Block Diagram
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Bt8370/8375/8376 2.0 Circuit Description

Fully Integrated TI/E1 Framer and Line Interface 2.2 Receive Line Interface Unit

2.2 Receive Line Interface Unit

The Receive Line Interface Unit (RLIU) recovers clock and data from the bipolar
Alternate Mark Inversion (AMI) line signal that has been attenuated and distorted
due to the characteristics of the line. In the Bt8370 device, the RLIU is sensitive
to signals attenuated in the range of 0to —48 dB in E1 and T1 modes. In the
Bt8375 and Bt8376 devices, RLIU sensitivity is limited for short-haul only
applications. In addition, the RLIU interfaces at the DSX-1 Bridge Monitor Level
(—20 dB for DS1 and —30 dB for EL/CEPT).

The RLIU converts AMI pulsesinto Pand N rail Non-Return to 0 (NRZ) data.
The AMI pulses are input on the receive tip and ring pins: RTIP and RRING
(Figure 2-4). The Pand N rail NRZ dataisthen passed to the RCVR. The RCVR
dual rail output is available on RPOSO/RNEGO. Figure 2-5 illustrates the
relationship between the AMI received signal, the recovered clock, and the
RCVR dual rail outputs.

Figure 2-4. RLIU Diagram

RDIGI
‘l RJAT
RPOSI > 1
RNEGI »>
’lo
RTIP > o
RRING >——» | .l Adaptive Data | RPOSO
> ADC =1 Equalizer ' Slicer [ RNEGO
—> 1 N
1
ALOOP
ADC 3] RPLL
> RXCLK
RCKI ~d
Yyvyy
Analog Loopback To JAT From JAT
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2.0 Circuit Description Bt8370/8375/8376

2.2 Receive Line Interface Unit Fully Integrated TI/E1 Framer and Line Interface

Figure 2-5. RLIU Waveforms—Bipolar Input Signal
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If the RLIU functionality is not required, a bypass modeis provided [RDIGI;
addr 020]. If the RLIU is bypassed, the RTIP/RRING pins are ignored,
RPOSI/RNEGI P and N rail NRZ become inputs, and RCK| becomes the receive
timing source. Figure 2-6 illustrates the relationship between the RLIU P and N
rail NRZ data, the RLIU receive clock input, and the RCVR dual rail output.

Figure 2-6. RLIU Waveforms—~P and N Rail Digital Input Signal
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Bt8370/8375/8376

2.0 Circuit Description

Fully Integrated TI/E1 Framer and Line Interface 2.2 Receive Line Interface Unit

2.2.1 Data Recovery

2.2.1.1 Automatic Gain
Control

2.2.1.2 Variable Gain
Amplifier

2.2.1.3 Adaptive
Equalizer

2.2.1.4 Data Slicer

The RLIU recovers data from the received analog signal by normalizing the
signal with the Variable Gain Amplifier (VGA) and the Automatic Gain Control
(AGC), removing distortion with the Adaptive Equalizer, and extracting the data
using the Data Slicer.

The AGC circuit adjusts the gain of the incoming differential signal to achieve a
normalized level. The normalized level ensuresthat theinput signal tothe ADCis
75% to 100% of full scale. Thisis done by measuring the peak voltage of the
incoming signal with apeak detector, and inversely adjusting VGA gain based the
peak value. The AGC can be forced to afixed gain for test purposes or limited to
amaximum value, which is the normal operating mode (see [FORCE_VGA;
addr 020]).

The FORCE_VGA bit inthe LIU Configuration register [LIU_CR,; addr 020]
selects whether the AGC operatesin Gain Limit mode or Fixed Gain mode. In
Gain Limit modes, the RLIU sensitivity isinitially set to the maximum
(approximately 43 dB), and the gain is adjusted based the peak value recorded
during the AGC observation period. The AGC observation period can be set to 32,
128, 512, or 2048 symbol periods [RLIU_CR; addr 022]. A short observation
period allows quick responses to pulse height variations but possible overshoots.
A long observation period minimizes overshoots, but does not react quickly to
pulse height variations. The real-time status of the VGA gain setting can be read
in the Variable Gain Amplifier Status register [VGA; addr 029] and used to
approximate the receive analog signal level.

In Fixed Gain mode, the RLIU sensitivity is set to the value stored in the
Variable Gain Amplifier Maximum register [VGA_MAX; addr 024]. VGA_MAX
isa6-bit register that allows up to 64 gain settingsin 1.25 dB steps.

After the input amplitude has been normalized, the adaptive equalizer attemptsto
remove the distortion introduced by the cable. The transfer function of the
equalizer isinitialy adjusted based on the peak value of the input signal because
this value provides some indication of the line length on the input. The Adaptive
Equalizer then automatically fine tunes to remove most of the signal distortion
due to intersymbol interference, noise, and other cable length effects.

In certain applications the device can be connected to a DSX monitor point
that has been resistively attenuated. Because this resistive attenuation adds no
phase-versus-frequency distortion, the VGA gain must be adjusted. Thisis done
by configuring the Receive Pad Resistor Compensation (ATTN[1,0]) in the LI1U
Configuration register [LIU_CR; addr 020]. The resistive attenuation can be
configured to be either 0, —10, —20, or —30 dB.

The Data Slicer extracts the data from the equalized signal by comparing the
differential inputs to threshold values. The threshold values are dynamically set,
based on a percentage of the peak level obtained by the peak detector. The
percentage is 50% of peak for both DS1 and CEPT. Dynamically adjusting the
threshold val ues ensures optimum signal-to-noise ratio. If the SQUELCH bitis
set in the LIU Configuration register [LIU_CR; addr 020] and the input signal
level isbelow threshold for the entire AGC observation period (EY EOPEN = 0),
Data Slicer output isforced to all Os.

N8370DSE
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2.0 Circuit Description

Bt8370/8375/8376

2.2 Receive Line Interface Unit

2.2.2 Clock Recovery

2.2.2.1 Phase Locked

Loop

Fully Integrated TI/E1 Framer and Line Interface

The Receive Phase Locked Loop (RPLL) recoversthe line rate clock from the
Data Slicer dual rail outputs. The RPLL generates arecovered clock that tracks
thejitter in the data from the Data Slicer, and sustains the data-to-clock phase
relationship in the absence of incoming pulses. Figure 2-7 illustrates the Receive

LIU’sinput clock and datajitter tolerance.

Figure 2-7. Receive Input Jitter Tolerance
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Bt8370/8375/8376 2.0 Circuit Description
Fully Integrated TI/E1 Framer and Line Interface 2.3 Jitter Attenuator

2.3 Jitter Attenuator

The Jitter Attenuator (JAT), illustrated in Figure 2-8, attenuates jitter in the
receive or transmit path, but not both simultaneously. In the receive configuration,
theline signal is recovered by the RLIU and is dejittered before it is decoded by
the RCVR. In the transmit configuration, the encoded signal from the transmit
block is dgjittered before it is transmitted by the Transmit Line Interface Unit
(TLIU). The JAT receive/transmit configuration is done through the JDIR bit in
the Jitter Attenuator Configuration register [JAT _CR,; addr 002]. The JAT can aso
be completely disabled using the Jitter Attenuation (JEN) bit inthe JAT_CR
register.

Figure 2-8. Jitter Attenuator Block Diagram
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2.0 Circuit Description Bt8370/8375/8376
2.3 Jitter Attenuator Fully Integrated TI/E1 Framer and Line Interface

2.3.1 Elastic Store

The elastic store size (RJAT or TJAT) is configurable using JSIZE[2:0] in the
JAT_CR. The elastic store sizes available are 8, 16, 32, 64, and 128 bits. The
32-bit elastic store depth is sufficient to meet jitter tolerance requirementsin
cases where the jitter attenuator cutoff frequency is programmed at 6 Hz or below,
and when the selected clock reference is frequency-locked. The larger elastic
store depths alows greater accumulated phase offsets. For example, the 128-bit
depth can tolerate up to £64 bits of accumulated phase offset.

Since the elastic store is afixed size, it can overflow and under-run. Overflow
occurs when the elastic store is full; under-run occurs when the elastic storeis
empty. If either of these two conditions occurs, the Jitter Attenuator Elastic Store
Limit Error bit (JERR) in the Error Interrupt Status register [I1SR5; addr 006] is
set. To determine if an overflow or under-run occurs, the Jitter Attenuator
Empty/Full bit (IMPTY) must be read from the Receive L1U Status register
[RSTAT; addr 021].

The elastic store isacircular buffer with independent read and write pointers.
The difference between the read and write pointersis the phase error (JPHASE)
between the input and output clocks of the jitter attenuator and is used to generate
JCLK. Theread and write pointers are initialized using JCENTER in the
JAT_CR. JCENTER resets the write pointer and forces the elastic store read
pointer to 1 half of the programmed JSIZE. JCENTER also resets the IMPTY
status, so IMPTY must be read before JCENTER is written.

If IDIR is configured to put the jitter attenuator in the receive path, the write
pointer is driven by the Receive Clock (RXCLK), and the read pointer is driven
by the dgjittered recovered clock (JCLK). The dgjittered recovered clock output is
available on the RCKO pin if the output is enabled using RCKO_OE in the
Programmable Output Enable register [POE; addr 019]. The dgjittering of the
recovered clock is done by the Clock Rate Adapter Block (CLAD). CLAD is
described later in this document.

If IDIR is configured to put the jitter attenuator in the transmit path, the write
pointer is driven by the Transmit Clock (TXCLK), and the read pointer is driven
by the dgjittered transmit clock (JCLK). TXCLK can be slaved to four different
clock sources: Transmit Clock Input (TCKI), Receive Clock Output (RCKO),
Receive System Bus Clock Input (RSBCKI), or Clock Rate Adapter Output
(CLADO). The degjittered transmit clock is available on the TCKO pin when the
output is enabled using TCKO_OE in POE.

Thereceive L1U input clock and data jitter tolerance meets TR 62411-1990, as
illustrated in Figure 2-7. The JAT input jitter toleranceisillustrated in Figure 2-9.
The JAT jitter transfer function meets TR 62411-1990, as defined in Figure 2-10
and Table 2-1.

2-10 Conexant N8370DSE



Bt8370/8375/8376 2.0 Circuit Description
Fully Integrated TI/E1 Framer and Line Interface 2.3 Jitter Attenuator

Figure 2-9. CLAD/JAT Input Jitter Tolerance
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2.0 Circuit Description Bt8370/8375/8376
2.3 Jitter Attenuator Fully Integrated TI/E1 Framer and Line Interface

Figure 2-10. CLAD/JAT Jitter Transfer Functions
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Bt8370/8375/8376

2.0 Circuit Description

Fully Integrated TI/E1 Framer and Line Interface

Table 2-1. CLAD/JAT Jitter Transfer Functions

2.3 Jitter Attenuator

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



2.0 Circuit Description Bt8370/8375/8376
2.4 Receiver Fully Integrated TI/E1 Framer and Line Interface

2.4 Receiver

The Digital Receiver (RCVR) monitors T1/E1 overhead data and decodes
positive and negative rail NRZ data from the RLIU into singlerail NRZ data
processed by the RSB. The RCVR,; illustrated in Figure 2-11, is made up of the
following elements. Zero Code Suppression (RZCS) Decoder, In-Band L oopback
Code Detector, Error Counters, Error Monitor, Alarm Monitor, Test Pattern
Receiver, Receive Framer, External Receive Data Link, and Receive Data Links.

Figure 2-11. RCVR Diagram
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Bt8370/8375/8376

2.0 Circuit Description

Fully Integrated TI/E1 Framer and Line Interface 2.4 Receiver

2.4.1 ZCS Decoder

The Receive Zero Code Suppression (RZCS) decoder decodes the dual rail data
(bipolar) into singlerail data (unipolar). The Receive AMI bit (RAMI) in the
Receiver Configuration register [RCRO; addr 040] controls whether the received
signal is B8ZS/HDB3 decoded, depending on TI/ELN [addr 001] line rate
selection, or depending on whether the RZCS decoder is bypassed. If the line
code is unknown, the ZCSUB bit in Receive LIU Status [RSTAT,; addr 021]
indicates that 1 or more B8ZS/HDB3 substitution patterns have been received on
the RTIP/RRING input. If the line code is BBZS/HDB3 encoded, the RZCS bitin
RCRO must be set to keep the LCV counter from counting BPV s that are part of
the B8ZS/HDB3 code.

2.4.2 In-Band Loopback Code Detection

The in-band loopback code detector circuitry detects receive data with in-band
codes of configurable value and length. These codes can be used to request
loopback of terminal equipment signals or other user-specified applications. The
two codes are referred to as loopback-activate and |oopback-deactivate, although
the detectors need not be used only for loopback codes. Generally, any repeating
1-7 bit pattern can be selected. The loopback application is described in Section
9.3.1 of ANS T1.403-1995. The loopback activate code is set in the L oopback
Activate Code Pattern [LBA; addr 043]. Theloopback deactivate codeis set in the
Loopback Deactivate Code Pattern [LBD; addr 044].

The sequence length for the loopback activate and deactivate codes can be
programmed for 4, 5, 6, or 7 bits by setting the code length bits of the Receive
L oopback Code Detector Configuration register [RLB; addr 042]. Shorter codes
can be programmed by repeating the expected pattern (e.g., 3+3 bit code
programmed as 6-bit code).

T1 I n-Band Loopback Codes
Activate 00001
Deactivate 001

When aloopback code is detected, the LOOPUP or LOOPDN status bit is set
in Alarm 2 register [ALM2; addr 048], and the corresponding LOOPUP or
LOOPDN bit in Alarm 2 Interrupt Status register (ISR6; addr 005] is set. The
loopback detection interrupt can be enabled using the Alarm 2 Interrupt Enable
register [|ER6; addr 00D]. When enabled, aloop-up or loop-down code detection
causes the Alarm 2 Interrupt bit [ALARMZ2] to be set in the Interrupt Request
register [IRR; addr 003] and generates an interrupt. Since loopbacks are not
automatically initiated, the processor must intercept and interpret the interrupt
status condition to determine when it must enable or disable the loopback control
mechanism (e.g., LLOOP; addr 014).

The in-band loopback code detector circuitry is only applicable to T1 mode.

N8370DSE
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2.0 Circuit Description

Bt8370/8375/8376

2.4 Receiver

2.4.3 Error Counters

2.4.3.1 Frame Bit Error
Counter

2.4.3.2 CRC Error
Counter

2.4.3.3 LCV Error
Counter

2.4.3.4 FEBE Counter

Fully Integrated TI/E1 Framer and Line Interface

The following Performance Monitoring (PM) counters are available in the
RCVR: Framing Bit Errors (FERR), CRC Errors (CERR), Line Code Violations
(LCV), and Far End Block Errors (FEBE). All PM count registers are reset on
read unless LATCH_CNT is set in the Alarm/Error/Counter Latch Configuration
register [LATCH; addr 046]. LATCH_CNT enables the 1-second latching of
counts coincident with the 1-second timer interrupt [1 SR6; addr 005]. One-second
latching of PM countsisrequired if AUTO_PRM responses are enabled. All PM
counters can be disabled during RLOF, RLOS, and RAIS, using the STOP_CNT
bit in the LATCH register.

noTe:  If STOP_CNT is negated, error monitoring during RL OF conditions will
detect FERR, CERR, and FEBE according to the last known frame
alignment.

The 12-bit Framing Bit Error Counter [FERR; addr 050 and 051] increments each
time areceive Ft, Fs, TIDM, FPS, or FAS error is detected. Fs (T1) and NFAS
(E1) errors can be included in the FERR count by setting FS NFASin Receive
Alarm Signal Configuration [RALM; addr 045]. An interrupt is available to
indicate that the FERR counter overflowed in the Counter Overflow Interrupt
Status register [| SR4; addr 007].

The 10-bit Cyclic Redundancy Check Error Counter [CERR; addr 052 and 053]
increments each time areceive CRC4 (E1) or CRC6 (T1) error is detected. An
interrupt is available to indicate that the CERR counter overflowed in I|SR4.

The 16-bit Line Code Violation Error Counter [LCV; addr 054 and 055]
increments each time areceive Bipolar Violation (BPV)—not including line
coding—is detected. The LCV count can include EXZ if EXZ_LCV inthe
Receive Alarm Signal Configuration register [RALM; addr 045] is set. EXZ can
be configured [RZCS; addr 040] to be 8 or 16 successive 0s, following a1l. An
interrupt is available to indicate that the LCV counter overflowed in ISR4.

The 10-bit Far End Block Error (FEBE) counter [FEBE; addr 056 and 057]
increments each time the RCVR encounters an E1 far-end block error. An
interrupt is available to indicate that the FEBE counter overflowed in ISR4.

2-16
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Bt8370/8375/8376 2.0 Circuit Description
Fully Integrated TI/E1 Framer and Line Interface 2.4 Receiver

2.4.4 Error Monitor

The following signal errors are detected in the RCVR: Frame Bit Error (FERR),
MFAS Error (MERR), CAS Error (SERR), CRC Error (CERR), and Pulse
Density Violations (PDVs). Each error type has an interrupt enable bit that allows
an interrupt to occur marking the event, and has an interrupt register bit read by
the interrupt service routine. All error status registers are reset on read unless the
LATCH_ERR bhit is set in the Alarm/Error/Counter Latch Configuration register
[LATCH; addr 046]. LATCH_ERR enables the 1-second latching of alarms
coincident with the 1-second timer interrupt [1SR6; addr 005]. With
LATCH_ERR enabled, any error detected during the 1-second interval islatched
and held during the following 1-second interval. LATCH_ERR allows the
processor to gather error statistics based on the 1-second interval.

FERR isreported for the receive direction in the Error Interrupt Status register
[ISR5; addr 006] and for the transmit direction in Pattern Interrupt Status [| SRO;
addr 00B]. FERR indicates that 1 or more Ft/FS/FPS frame bit errors or FAS
pattern errors occurred since the last time the interrupt status wasread. The FERR
typeis determined by the receive framer’s configuration [CRO; address 001].

While CRC4 framing is enabled, MERR is reported for the receive direction
in the Error Interrupt Status register [ISR5; addr 006] and for the transmit
direction in Pattern Interrupt Status [| SRO; addr 00B]. MERR is only applicable
in E1 mode and indicates that 1 or more MFAS pattern errors occurred since the
last time the interrupt status was read.

While CAS framing is enabled, SERR is reported for the receive direction in
the Error Interrupt Status register [ISR5; addr 006] and for the transmit direction
in Pattern Interrupt Status [| SRO; addr 00B]. SERR isapplicable only in E1 mode.
In thismode, SERR indicates that 1 or more errors were received in the TS16
Multiframe Alignment Signal (MAYS) since the last time the interrupt status was
read.

CERR isreported for the receive direction in the Error Interrupt Status register
[ISR5; addr 006] and for the transmit direction in Pattern Interrupt Status [| SRO;
addr 00B]. CERR isonly applicable in T1 ESF and E1 MFAS modes. In these
modes, CERR indicates that 1 or more bit errors were found in the CRC4/CRC6
pattern block since the last time the interrupt status was read.

PDV isreported when the receive signal does not meet the pulse density
requirements of ANS T1.403-1995 (Section 5.6). A PDV is declared whenever
more than 15 consecutive zeros or the average ones density falls below 12.5%.
RPDV isreported for the receive direction in the Alarm 1 Interrupt Status register
[ISR7; addr 004].

N8370DSE Conexant 2-17



2.0 Circuit Description

Bt8370/8375/8376

2.4 Receiver

2.4.5 Alarm Monitor

2.4.5.1 Loss of Frame

2.4.5.2 Loss of Signal

Fully Integrated TI/E1 Framer and Line Interface

The following signal alarms are detected in the RCVR: Loss of Frame (LOF);
Lossof Signal (LOS); Analog Loss of Signal (ALOS); Alarm Indication Signal
(AlS); Remote Alarm Indication (RAI) or Yellow Alarm (YEL); Multiframe
Yellow Alarm (MY EL); Severely Errored Frame (SEF); Change of Frame
Alignment (COFA); and Multiframe AIS (MAIS). Each alarm has the following:
astatus register bit that reports the real-time status of the event, an interrupt
enable bit that enables an interrupt to mark the event, and an interrupt register bit
read by theinterrupt service routine to identify the event that caused the interrupt.
All alarm status registers are reset on read unlessthe LATCH_ALM bitissetin
Alarm/Error/Counter Latch Configuration register [LATCH; addr 046].
LATCH_ALM enables the 1-second latching of alarms coincident with the
1-second timer interrupt [1SR6; addr 005]. With LATCH_ALM enabled, any
alarm detected during the 1-second interva is latched and held during the
following 1-second interval.

Receive Loss of Frame (RLOF) is declared when the receive data stream does not
meet the framing criteria specified in the Receiver Configuration register
[RCRO; addr 04Q].

If thelinerateis E1 [TL/ELIN; addr 001], RLOF isthelogically OR'ed status
of FAS, MFAS, and CAS alignment. These alignments, FRED, MRED and
SRED, respectively, are available separately in the Alarm 3 Status register
[ALM3; addr 049]. Once RLOF is declared, the LOF[1:0] bitsin ALM3 report
the reason for E1 loss of frame alignment. In T1 mode, RLOF is equal to FRED.

The RLOF real-time status is available in Alarm 1 Status register [ALM1;
addr 047], and the interrupt status is set in the Alarm 1 Interrupt Status register
[ISR7; addr 004]. The RLOF interrupt is enabled by setting RLOF in the Alarm 1
Interrupt Enable register [|ER7; addr 00C].

An FRED count [FRED[3:0]; addr 05A] isaso availablein the
SEF/LOF/COFA Alarm Counter [AERR; addr 05A]. An interrupt in Counter
Overflow Interrupt Status [I SR4; addr 007] indicates that the FRED counter
overflowed. COFA [1:0] is applicable to T1 modes only.

While T1 framing mode is enabled, the RLOF status and RLOF interrupt
status are integrated over 2.0 to 2.5 seconds if the RLOF_INTEG bit is set in the
Receive Alarm Signal Configuration register [RALM; addr 045]. The FRED
count is unaffected by RLOF_INTEG.

If thelinerateis T1, the criteriafor Receive Loss of Signal (RLOS) is 100
contiguous Os (consistent with the standard requirement of 175 £75 zeros). If the
linerateis E1, the criteriafor RLOS is 32 contiguous 0s. RLOS is cleared upon
detecting an average pulse density of at least 12.5% (occurring during a period of
114 bits starting with the receipt of a pulse, and where no occurrences of 100/32
contiguous Os are detected).

The RLOS redl-time statusis availablein ALM1, and theinterrupt is available
in ISR7. The XMTR can be configured to automatically generate an Alarm
Indication Signal (AlS) in the transmit direction when RLOS is declared (see
AUTO_AIS[TALM; addr 075].

2-18
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2.0 Circuit Description

Fully Integrated TI/E1 Framer and Line Interface 2.4 Receiver

2.4.5.3 Analog Loss of
Signal

2.4.5.4 Alarm Indication
Signal

2.4.5.5 Yellow Alarm

2.4.5.6 Multiframe YEL

2.4.5.7 Severely Errored
Frame

2.4.5.8 Change of
Frame
Alignment

2.4.5.9 Receive
Multiframe AIS

Receive Analog Loss of Signal (RALOS) is declared in analog receive mode,
[RDIGI = 0; addr 020], when RTIP/RRING input signal amplitudeislessthan the
programmed (VGA_MAX) threshold. In the digital receive mode, RDIGI =1,
RALOS is declared when the Receive Clock Input (RCKI) remains low for

125 ps. RALOS real-time statusis availablein ALM1; RALOS interrupt is
availablein ISR7.

If thelinerateis T1 [TL/ELN; addr 001], the criteriafor Receive Alarm Indication
Signal (RAIS) isthe reception of 4 or fewer Osin aperiod of 3 ms (4632 bits), and
the assertion of RLOF. If thelinerateis E1, RAISis set when 2 consecutive
double frames each contain 2 or fewer Os out of 512 bits and FAS alignment is
lost [FRED; addr 049]. RAIS real-time statusis availablein ALM1; RAIS
interrupt is availablein ISR7.

The criteriafor Yellow Alarm (YEL) is described in Table 3-13, Receive Yellow
Alarm Set/Clear Criteria. YEL rea-time statusis availablein ALM1; YEL
interrupt is availablein ISR7.

The criteriafor Multiframe Yellow Alarm is described in Table 3-13, Receive
Yellow Alarm Set/Clear Criteria. MY EL real-time statusis availablein ALM1;
MYEL interrupt isavailable in ISR7.

A SEF is reported when the receive signal does not meet the requirements of
ANSI T1.231. SEF real-time statusis availablein ALM3. A 2-bit counter isalso
available [SEF; addr 05A]. Aninterrupt is available in 1SR4 to indicate that the
SEF counter overflowed.

Each COFA increments a 2-bit counter [COFA; addr 05A]. Aninterrupt is
available in ISR4 to indicate that the COFA counter overflowed.

Receive Multiframe AIS (RMAIYS) is reported when the receive TS16 signal
contains 3 or fewer Os out of 128 bitsin each multiframe over 2 consecutive
multiframes according to the requirements of I TU-T Recommendation G.775.
RMAISis checked only in E1 CAS mode. RMAISreal-time status isavailable in
ALM3 [addr 049].
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2.4.6 Test Pattern Receiver

Thetest pattern receiver circuitry can sync on framed or unframed PRBS patterns
and count bit errors. Thisfeature is particularly useful for system diagnostics,
production testing, and test equipment applications. The PRBS patterns available
include 2E11-1, 2E15-1, 2E20-1, and 2E23-1. Each pattern can optionally
include Zero Code Suppression (ZCS).

The Receive Test Pattern Configuration register [RPATT; addr 041] controls
the test pattern receiver circuit. BSTART control bit (in RPATT) must be active to
enable the test pattern receiver and to begin counting bit errors. RPATT controls
the PRBS pattern, ZCS setting (ZLIMIT), and TY/EL framing (FRAMED).
RPATT selects which PRBS pattern the receiver should hunt for pattern sync.
ZLIMIT selects the maximum number of consecutive zeros the pattern is alowed
to contain. FRAMED mode informs the PRBS pattern receiver not to search for
the pattern in the frame bit in T1 mode or search for the patternin time slot 0 (and
timedot 16 if CASframing is selected) in E1 mode. CAS framing is selected by
setting RFRAME[3] to 1 in the Primary Control register [CRO; addr 001]. If
FRAMED is disabled, the PRBS pattern receiver searches all time slots for the
test pattern.

The RESEED hit in RPATT informs the receive PRBS sync circuit to begin a
PRBS pattern search. Once the search begins, any additional writes to RESEED
restarts the pattern sync search at a different point in the pattern. The timeto sync
depends on the pattern and number of bit errorsin the pattern.

Pattern sync isreported (when found) in PSY NC status of the Pattern Interrupt
Status register [ SRO; addr 00B]. After pattern sync is found, the PRBS Pattern
Error counter [BERR,; addr 058 and 059] begins counting bit errors detected on
the incoming pattern, provided that BSTART remains active. Error counting stops
if the BSTART hit is cleared. BERR counter is reset to O after every read, or
latched on every ONESEC interrupt as selected by LATCH_CNT [addr 046]. An
interrupt is available to indicate the BERR counter overflowed in ISR4.
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2.4.7 Receive Framing

Two framers are in the receive data stream: an offline framer and an online frame
status monitor. The offline framer recovers receive frame alignment; the online
framer monitors frame alignment patterns and recovers multiframe alignment in
E1 modes. Frame and multiframe synchronization criteria used by the framers
and monitoring criteria of the online framer are selected in RFRAME[3:0] of the
Primary Control register [CRO; addr 001].

Receive frame synchronization isinitiated by the online framer’s activation of
the Receive Loss of Frame (RLOF) status bit in the Alarm 1 Status register
[ALM1; addr 047]. The RLOF criteriais set in the RLOFA, RLOFB, RLOFC,
and RLOFD hits of the Receiver Configuration register [RCRO1; addr 040]. The
online framer supports the following LOF criteriafor T1: 2 out of 4, 2 out of 5,
and 2 out of 6. For E1, the online framer supports 3 out of 3, with or without 915
out of 1000 CRC errors.

Once RLOF is asserted, the offline framer automatically starts searching the
receive data stream for a new frame alignment, provided that receive framing is
enabled [RABORT; addr 040]. If receive framing is disabled, the offline framer
does not automatically search for the frame alignment, but waits for areframe
command [RFORCE; addr 040] to start a frame alignment search. If RLOF
integration is enabled [RLOF_INTEG,; addr 045] the RLOF status [ALM 1;
addr 047] and RLOF interrupt status [ SR7; addr 004] isintegrated for 2.0 to
2.5 seconds.
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The online framer continuously monitors for RLOF condition [ALMZ;
addr 047] and searches for E1 multiframe alignment after basic frame alignment
isrecovered by the offline framer. Receive multiframe alignment is declared
when multiframe alignment criteriaare met, as shown in Table 2-2 and Table 2-3.
Thereceive online framer reports multiframe errors, frame errors, and CRC errors
in the Error Interrupt Status [| SR5; addr 006].

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 +