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1

Introduction

11 Background

Since the development of the computer, there has been pressure to use the existing
telephone network infrastructure to send digital data transmissions. The explosive
evolution of digital technology not only converted the telephone system itself to a digital
switching system (starting in the 1960s), but also encouraged the development of the
modem and related technology that has in turn, along with the information revolution
and the internet, created a ravenous demand for access. Anticipating the industry
growth and demands by private and public users, the International Telecommunications
Union (ITU), under its former United Nations title CCITT, initiated a recommendation
for the development of international standards for an Integrated Services Digital
Network (ISDN) in 1984. In the United States, however, competing interests slowed the
acceptance and development of such a system due to different implementation
standards. Finally, in the 1990’s, U.S. manufacturers agreed upon a national ISDN
standard NI1. This has recently been replaced with the more comprehensive NI2
standard.

A single ISDN connection uses a 2-wire User-interface (U-interface) from the incoming
telephone system switch. The ISDN line must be connected through a device called a
Network Termination 1 (NT1) that converts the U-interface signal into a 4-wire S/T
signal that connects to an ISDN Terminal Equipment 1 (TE1) device. This is different
from a standard telephone which is classified as a Terminal Equipment 2 (TE2) device. A
Terminal Adapter (TA) is required to convert the S/ T signal to an R signal to connect to a
standard telephone device (i.e., a TE2).

An earlier Motorola solution for the NT1 interface used a chip-set with an MC145574 (for
the S/ T-Interface) and an MC145572 (for the U-Interface). The Motorola MC145576 is a
single-chip Integrated ISDN NT1 that offers a low cost, highly integrated solution for the
design of a Network Termination Equipment. With a flexible interface compatible with
other Motorola ISDN components, the MC145576, when combined with Motorola’s
controller family, becomes the heart of a powerful and cost-effective Smart NT1 solution.
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1.2

Features

Key features of the MC145576 transceiver include :

Full compliance with appropriate USA and European recommendations,

including:

— U-Interface (ANSI T1.601-1992, ETSI ETR 080, FT CS3211) in NT mode using
2B1Q line coding

— S/T-Interface (ITU .430, ETSI ETS 300012 and ANSI T1.605) in NT mode

MC145572 and MC145574 (U and S/ T-Interfaces) conformant, meeting and
exceeding all loop performance requirements according to US and European
standards

Supports Micro-linebreaks according to ETSI ETR 080
Warm start capability

Fully automatic activation in GCI mode

Automatic handling of basic maintenance functions

Automatic Internal Compliance with the Embedded Operations Channel (EOC)
Protocol as specified in ANSI and ETSI standards

Flexible system interface, pin selectable (IDL+SCP) or GCI interface
NT Terminal Interface

Dedicated pins for Pulse test signal generation, Power Modes select PS1/2, Fixed/
Adaptive timing selection for S bus, Loopback active and LED activation pins in
GCI mode

Complete set of loopbacks

NT synchronizes to and operates with 80 kHz + 32 ppm received signal from LT
Low power consumption (250 mW typical)

S and Q multiframe capability via external micro-controller connection

High Performance CMOS Process Technology

Compatible with 3 V devices

Single 5 V power supply

GCI and IDL/SCP interfaces, allowing for compatibility with previous designs
based on MC145574 (S/ T-Interface) and MC145572 (U-Interface) chip-set. The SCP
serial interface allows connection to the extensive family of Motorola controllers.

When combined with a member of the MC68302 family of multiprotocol
controllers, a MC145484 PCM codec, and an analog line interface (SLIC), provides
an optimal Smart NT1 or Smart Terminal Adaptor (U-Interface based TA witha S/
T bus access). The same architecture can be used with a second codec and SLIC to
allow for a dual analog interface design.

1-2
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1.3 Block Diagram

SCP interface

A
Y

4-wire S/T Loop S/T-interface | »| U-interface }”m

OO

4-wire buses

GClI
Interface

Y IDL
Interface
CP

Interface

Figure 1-1. MC145576 Block Diagram

As shown in Figure 1-1, the MC145576 dual transceiver offers a single chip NT-1
solution by combining support for a two-wire U interface connected through the chip to
a four-wire S/ T interface. This can offer a cost reduction for designs with a two-chip
implementation (one for the U interface and one for the S/T interface). The Serial
Control Port (SCP) allows configuration and control of both external interfaces. The
MC145576 can be configured for Motorola Interchip Digital Link (IDL) or General
Circuit Interface (GCI) operation.

1.4 NT1 Functional Overview

When combined with a microcontroller, such as the Motorola MC68LC302, the
MC145576 can be used to provide a complete Smart NT-1 solution that incorporates a
Terminal Adapter (TA) to interface between the Plain Old Telephone System (POTS) R
interface and the S/T interface. The microcontroller provides two serial communication
controllers that can support asynchronous or synchronous communication that are used
to connect to the MC145576 IDL or GClI serial interfaces. A system typically uses the IDL
mode or the GCI mode.
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1.5

Manual Organization

This manual uses the following organizational structure:

1.6

The following notation conventions are used in this document:

Section 1 Introduction

Section 2 ISDN Basic Access System Overview
Section 3 Signal Descriptions

Section 4 Modes of Operation

Section 5 Register Description Reference
Section 6 SCP Mode Device Functionality
Section 7 IDL Interface Mode Device Functionality
Section 8 GCI Mode Device Functionality
Section 9 Activation and Deactivation

Section 10 Transmission Line Interface Circuitry
Section 11 Product Specifications

Section 12 Mechanical Data

Appendix A MC145576 Evaluation Board
Appendix B Component Sourcing

Appendix C Printed Circuit Board Layout

Appendix D Line Interface Circuit Component Value Calculations

Appendix E Glossary of Terms and Abbreviations
Appendix F Standards Bodies
Index (not included in this release)

Notation Conventions

Signal representations:

— Active high signals (Logic One) use the signal name (e.g., A0).

— Active low signals (Logic Zero) use the signal name with an overbar (e.g., WE

or OE).
Numeric representations:

— Hexadecimal values start with a “$” sign (e.g., $0FF0 or $80).

— Decimal values have no symbol attached to the number (e.g., 10 or 34).

— Binary values start with the letter “b” (e.g., b1010 or b0011).

Register/bit designators:

— NR2(b3) refers to Nibble Register 2, Bit 3.
— BR2(b6) refers to Byte Register 2, Bit 6.
— OR1(b1) refers to Overlay Register 1, Bit 1.

1-4

MC145576 Data Sheet

For More Information On This Product,
Go to: www.freescale.com

MOTOROLA



Freescale Semiconductor, Inc.

2

ISDN Basic Access System Overview

2.1 ISDN Reference Model

The ISDN reference model is shown in Figure 2-1. This is a general model that can be
adapted to many different implementations of the ISDN. The diagram indicates the
position of the U-reference point between the LT and the Network Termination 1 (NT1)
blocks and the T-reference point between the NT2 and the NT1 in the model.

Reference Points:

R S T u \%

TE2 TA :
NT2 NT1 LT ET PSN
TE1
Key:

CCSN—Common Channel Signalling Network NT2—Network Termination 2 (OSI Layers 2 and 3)
CSN—Circuit Switched Network PSN—Packet Switched Network
ET—Exchange Termination (C.O. Switch) TA—Terminal Adapter
LT—Line Termination (Line Card) TE1—Terminal Equipment 1 (ISDN Terminal)

NT1—Network Termination 1 (OSI Layer 1 Only) TE2—Terminal Equipment 2 (Non-ISDN Terminal)
Figure 2-1. ISDN Reference Model

The U-interface is the physical access point to the ISDN at the U-reference point. This
interface is a single twisted wire pair supporting full-duplex transmission of digital
information at a rate of 160 kbps. The twisted wire pair can extend up to 18,000 feet and
may include bridge taps. This interface is often referred to as a Digital Subscriber Line.

The S-interface and T-interface are the physical access points at the S- and T-reference
points, respectively. The interface supports full duplex communications between printed
circuit board integrated circuits (ICs) using two 64 kbps B channels and one 16 kbps D
channel. The chip is programmable to support several four-wire communication
protocols described in detail in Sections 6-8.
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2.2 ISDN Applications

Figure 2-2 shows a typical ISDN application using Motorola semiconductor solutions.
The NT1 converts the 2-wire U-interface to the 4-wire S/ T-interface as shown by using
an MC145576. Also shown is a highly integrated U-interface ISDN terminal, designated
NT1/TE1, which implements a complete voice and data terminal with a U-interface for
immediate and cost effective access to the ISDN. The MC145572 is shown interfaced to
the M68000 core-based MC68302 Integrated Multiprotocol Processor (IMP), which
handles layers 2-7 of the OSI reference model. Voice is supported with a conventional
codec-filter device, such as the MC14LC5480. The network is completed with a TA and
an S/ T-interface ISDN terminal (TE1). Two different architectures are shown: the TA is
implemented with the MC68LC302 IMP, and the TE1 is shown implemented with the
MC68QH302 IMP.

TA NT1 LT
MC68LC302 MC145574 MC145576

- }Hg
SIT

IMP Chip
T EHE

MC14LC5480

MC145572

IDL

1
I —
ST- U Y U
Interface . Interface Chip
| _ SCP
1
1

Egl\l\/llll Codec

Host Bus ‘
TEA1

Switching Equipment

NT1/TE1 LT
MC68QH302  MC145574 MC68302 MC145572
scp scp MC145572
RS-232 SIT U U
IMP Chip IMP Chip }Hg)@o(%‘ ’g Chip
MC14LC5480 MC14LC5480

1 1
RAM/
ROM Codec ‘l ROM Codec I

Figure 2-2. Typical ISDN Application
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3

Signal Descriptions

3.1 Introduction

The Motorola MC145576 ISDN Single Chip NT1 Transceiver is available in a 44-pin
TQEFP package (see Figure 3-1).

N

a

m

=

<

-

85 o 232

Eo B~ x X

O J wa2t% 20z
‘”Boxwzowd_“-“-
LI_‘D:Z_ILIng x 2 90
QlX|I ol & E S S

OO

O 44 43 42 41 40 39 38 37 36 35 34
SCP Rx/PULSE2 | 1 33 [_] RXN-U
SCP Tx/LBA | 2 32 ] RxP-U
SCPCLK/PULSET[_| 3 31 [_] VssRx-U
SCPEN-UPS1[ | 4 30 [_] Voo Rx_U
SCPEN-T/PS2 | 5 29 | Vss
Vss I/0 6 MC145576PB 28 VDD 3V
- 44-Pin TQFP ] Voo
VDD I/O | 7 (Top View) 27 | VDD_
CLKOUT | 8 26 | IDL/GCI
DGRANT/UDCLK | 9 25 [ ] RxP-T
DREQUEST/ARU [_| 10 24 [ ] RxN-T
FSC | 11 23 [ ] ISET
12 1314 15 16 17 18 19 20 21 22

UUUUHUHHHHY

ZEg3S8XKE R RE

o 3

DA<+ 832% 3

A < = 4 > Kk >
EXO

Figure 3-1. MC145576 Pinout Drawing

revised 8/28/1998
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3.2 Signal Descriptions

The connections to the MC145576 are organized into six functional groupings, as shown
in Table 3-1 and illustrated in Figure 3-2.

Table 3-1. MC145576 Functional Signal Groupings

Functional Group No. of Signals Reference Table
Power Supply 11 Table 3-2
Phase Lock Loop (PLL) and Clock 2 Table 3-3
Mode Select 5 Table 3-4
Time Division Multiplex (TDM) Data Interface 4 Table 3-5
Digital Data Interface 11 Table 3-6
Line Interface 11 Table 3-10
5 MC145576
Vpp —> ~<«— SCPEN-U/PS1
Vpp3V <— gg‘"elr <— SCPEN-T/PS2
v PPy <«—— SCPCLK/PULSET1
SN Digital |<¢—— SCPRx/PULSE2

Data |—» SCPTx/LBA
PLL/ Interfface |—» IRQ/LED1
XTAL;, —> Clock —» DFSC/TDCLK/LED2
XTALy,t ~&— —» CLKOUT
—3» DGRANT/UDCLK
-«—— DREQUEST/ARU

__ -«—— CLASS
RESET — 3
CLK_SEL —>»
ENO > Mode_ —» TxP-U
et Selection —» TxN-U
IDL/GC| —>» RxP-U
FIX —> <— RxN-U
- VP
Line < VrefN
ESC Interface TXP-T
DCL BD{VI —3» TxN-T
ata < B
DODLIJI-\II— <€— |nterface Eim
-««—— ISET

Figure 3-2. Signals Identified by Functional Group
3.2.1 Power Supply

The MC145576 has five pairs of Vpp and Vgg power supply pins. Each pair provides
power to a specific portion of the integrated circuit to minimize interaction between the
various high performance subsystems on the device. All of the negative power supply
pins should be connected to the same ground reference point and all of the positive
power supply pins should be connected to the same +5 V power supply source. The
MC145576 also provides a 3 V output Vpp generated by an internal voltage regulator.
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Table 3-2. Power Supply Pins

Signal Name

Pin No.
TQFP

Pin Description

Vpp

27

Positive Power Supply (nominally +5 V) —Connect Vpp to +5 V.
Vpp provides power to the internal digital circuits of the device.
Decouple Vpp with a 0.1 pF ceramic capacitor to Vgg.

Vsg

29

Negative Power Supply (nominally 0 V) — Connect Vgg to ground.
Vgg provides a ground reference for the internal digital circuits of
the device. Decouple with separate 0.1 uF ceramic capacitors
connected to Vpp.

VDD Rx-U P
VDD Tx-U

30, 38

Positive Power Supply for U-Interface Analog Circuits
(nominally +5 V) — Connect Vpp Rx-U and Vpp Tx-U to +5 V.
These pins provide power to the analog U-Interface receive and
transmit subsystems in the MC145576. Decouple each with
separate 0.1 pF ceramic capacitors connected to VSS Rx-U and VSS
Tx-U, respectively. These two pins are not tied together internally.

VSS Rx-U ’
VSS Tx-U

31,37

Negative Power Supply for U-Interface Analog Circuits
(nominally 0 V) — Connect Vgg Rx-U and Vpp Tx-U to ground.
These pins provide a ground reference to the U-Interface analog
receive and transmit subsystems. Decouple each with separate

0.1 pF ceramic capacitors to Vpp Rx-U and Vpp Tx-U, respectively.

Vpp-T

19

Positive Power Supply for the S/T-Interface Analog Circuits
(nominally +5 V) — Connect Vpp-T to +5 V. This pin provides
power to the S/ T-Interface analog subsystem in the MC145576.
Decouple Vpp-T with separate 0.1 pF ceramic capacitors to Vgg-T.

Vgs-T

22

Negative Power Supply for the S/T-Interface Analog Circuits
(nominally 0 V) — Connect Vgg-T to ground. This pin provides a
ground reference to the S/ T-Interface analog subsystem. Decouple
with separate 0.1 pF ceramic capacitors connected to Vpp-T.

Vpp I/O

Positive Power Supply for Input and Output Circuits (nominally
+5 V) —Connect Vpp 1I/O to +5 V or +3 V (for 3V I/O interface
compatibility). This pin provides power to the digital input and
output circuits of the device. Decouple with a 0.1 pF ceramic
capacitor connected to Vgg 1/0.

Vsg 1/0

Negative Power Supply for Input and Output Circuits,
(nominally 0 V) — Connect Vgg I/O to ground. This pin provides a
ground reference to the digital input and output circuits of the
device. Decouple with separate 0.1 uF ceramic capacitors
connected to Vpp 1I/0.

Vpp3V

28

Output from the Internal 3 V Regulator —Vpp3V is the 3 V

regulated supply output used to power the internal digital

circuitry. Connect an external 1.0 pF decoupling capacitor between

this pin and ground.

CAUTION: Do NOT connect Vpp3V to Vpp I/O for 3V interface
compatibility.
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3.2.2 Phase Lock Loop and Clock Pins

A 20.48 MHz pullable crystal is connected between XTAL;,, and XTAL; to form a
voltage-controlled crystal oscillator. No other external components are required.

Table 3-3. Phase Lock Loop and Clock Pins

. Pin No. . oy
Pin Name TQFF? Pin Description
XTAL;,, XTAL ¢ 16, 15 Crystal Input/Output —Input and output signals of the 20.48

MHZz crystal oscillator amplifier. Detailed specifications for the
crystal are listed in Appendix B.2.1.

3.2.3 Mode Selection Pins

These inputs define the mode of operation for the MC145576.
Table 3-4. Mode Selection Pins

Pin No.

TQFP Pin Description

Signal Name

RESET 40 Hardware Reset— A logic 0 applied to this Schmitt trigger
input pin holds the device in a hardware reset condition. A
logic 1 puts the device into the normal operating state. Register
NRO(3) provides a similar software reset function, thereby
allowing control of this mode from the external
microcontroller.

Note: A 20.48 MHz clock must be applied to the MC145576
when RESET is asserted.

During a hardware reset condition, all Serial Control Port
Registers are reset to their default state, and the signals output
from the DCL and FSC pins are halted. In addition, the Tx
Driver is put into a low impedance state to terminate the U-
Interface part and the 2B1Q receiver is unable to detect the
activation wake-up tone. RESET must be asserted low for at
least six 20.48 MHz clock periods.

CLK_SEL 41 DCL Input Select— This pin is used to select the clock

frequency of the IDL/GCI Interface of the MC145576. Pulling

the signal high selects 2.048 MHz clock frequency; pulling it

low selects 512 kHz.

Note: When ENO = 1, this input is disabled and can be left
unconnected.
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Table 3-4. Mode Selection Pins (Continued)

Pin No.

Signal Name TQFP

Pin Description

ENO 42 Enable Digital Outputs — A logic low on this pin enables all
the digital inputs and outputs. In a simple NT1 application
where no terminal interface is required and where the
minimum possible power consumption is desired, a logic high
on this pin disables certain specified digital outputs, placing
them in a High-Impedance state and also disables certain
digital inputs which can be left unconnected (i.e., floating), as
follows:
* CLK_SEL, CLKOUT, DGRANT, GCI_LBA, DREQUEST/
AR-U, FSC, DIN, DOUT, DCL, and CLASS are disabled.
e GCI_PULSE1, GCI_PULSE2, GCI_PS1, GCI_PS2,
GCI_LED1, GCI_LED2, FIX, and IDL/GCI remain active.

IDL/GCI 26 IDL/SCP versus GCI Mode Select — This pin controls the
mode of operation of the System Interface. A logic high applied
to this pin selects the (IDL+SCP) mode of operation. Pulling the
signal low selects the GCI time division bus mode. In GCI
mode 2B+D data and control/status information is interfaced
to the MC145576 by a single four signal time division
multiplexed bus. The SCP interface is not used and those pins
are redefined.

Note: When ENO = 1, this input remains active.

FIX 18 Fixed Timing Select— This input signal allows the selection of
the fixed (pulled high) or adaptive timing (pulled low) mode
used by the S/ T-Interface circuitry as the timing recovery
method used by the transceiver’s demodulator to sample the
incoming transmission from the TE/TEs.

* Inadaptive timing mode, a Digital Phase Lock Loop (DPLL)
is used to position the demodulator clock optimally relative
to the incoming baud from the S/T-Interface part.

* In fixed timing mode, the demodulator clock is maintained
at a fixed position relative to the transmitted baud from the
MC145576.

Note: When ENO =1, this input remains active.
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3.2.4 Time Division Multiplex Data Interface Pins
This section describes the Time Division Multiplex (TDM) data interface pins.

Table 3-5. Time Division Multiplex Interface Pins

Signal Name (by mode)
Pin

IDL/ No. Pin Description
GCITDM / TSA TQFP
MULTIPLEX

FSC FSC 11 Frame Synchronization —FSC is the 8 kHz frame sync
output for the TDM interface data transfers. The signal is
phase-locked to the signal received by the U-Interface part of
the MC145576.

* InIDL mode, the signal at this pin is high for one cycle of
the DCL signal and is rising edge aligned with the rising
edge of the DCL signal.

* In GCI mode, the signal is high for two cycles of the DCL
signal and the rising edge is aligned with the rising edge
of the DCL signal. FSC indicates a superframe boundary
by going high for one DCL clock. This happens once
every 12 ms.

Note: When ENO = 1, this output is in High impedance
state.

DCL DCL 14 Data Clock Output—DCL is the output bit clock for the IDL
interface or 2 times bit clock for the GCI Interface. The signal
provides one of two clock outputs (i.e., 2.048 MHz or 512
kHz), selected by CLK_SEL. Recovered timing is conveyed
by adjusting the width of the clock. The adjustment is made
by the internal digital PLL and occurs during two
consecutive 8 kHz frames once per U-Interface basic frame.
The adjustment consists of adding or subtracting a single
20.48 MHz clock period during the high time of DCL. Since
this occurs during two consecutive 8 kHz frames, the total
adjustment is + 97 ns once every basic frame. See electrical
specifications for the locations of the timing adjustment.

Note: When ENO = 1, this output is in High impedance
state.

DOUT DOUT 13 Serial Data Out (IDL/GCI) — The formatting of the data is
mode dependent. Refer to Section 4 for more information. In
GCI mode, DOUT is an open drain output and must be
connected to VDD 1/O through a 5 kQ pullup resistor.

Note: When ENO = 1, this output is in High impedance
state.
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Table 3-5. Time Division Multiplex Interface Pins (Continued)

Signal Name (by mode)

Pin
IDL/ No. Pin Description
GCITDM/ TSA TQFP
MULTIPLEX
DIN DIN 12 Serial Data In (IDL/GCI) — The formatting of the data is

mode dependent. Refer to Section 4 for more information. In
GCI mode, DIN must be connected to Vpp 1/O through a
pullup resistor.

Note: When ENO =1, this input is disabled and can be left
floating.

3.2.5 Digital Data Interface Pins

These pins provide a digital transfer interface for the MC145576 when configured for
MCU mode. In GCI mode, control and status information is provided over the GCI
interface.

Table 3-6. Digital Data Interface Pins

Signal Name (by mode) PinNo
TQFP

Pin Description
IDL/SCP GClI

SCPEN-U 4 Serial Control Port Enable for U-Interface —In
erminal, mode, when -U is held low, this
(NT Terminal IDL mode, when SCPEN-U is held 1 hi
TDM, TSA) input selects the Serial Control Port (SCP) for
transferring control, status, and M channel data
information into and out of the U-Interface
Transceiver. SCPEN-U should be held low for 8
or 16 periods of the SCPCLK signal to transfer
information into or out of the MC145576. The
SCP Interface disregards any operation that is
not exactly 8 or 16 SCPCLK clock pulses long. If
the MC145576 is the only SCP device in the
system, this pin can be tied low and bursted SCP
CLKSs can be used to access the register.
PS1 PS1—In full GCI mode, defined when IDL/GCI
(NT Terminal, =0, this is an input pin. PS1 is transmitted in the
MUX) M4 maintenance bits.

Note: When ENO = 1, this input remains
active.
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Table 3-6. Digital Data Interface Pins (Continued)

Signal Name (by mode) PinNo

IDL/SCP

GClI

TQFP

Pin Description

SCPEN-T
(NT Terminal,
TDM, TSA)

PS2
(NT Terminal,
MUX)

Serial Control Port Enable for S/T-Interface —
In IDL mode, when SCPEN-T is held low, this
input selects the Serial Control Port (SCP) for
transferring control, status, and M channel data
information into and out of the

S/ T-Interface Transceiver. SCPEN-T should be
held low for 8 or 16 periods of the SCPCLK
signal to transfer information into or out of the
MC145576. The SCP Interface disregards any
operation that is not exactly 8 or 16 SCPCLK
clock pulses long. If the MC145576 is the only
SCP device in the system, this pin can be tied
low and bursted SCP CLKs can be used to access
the register.

PS2—In full GCI mode, defined when IDL/GCI
=0, this is an input pin. PS2 is transmitted in the
M4 maintenance bits.

Note: When ENO = 1, this input remains
active.

SCPCLK
(NT Terminal,
TDM, TSA)

PULSE1
(NT Terminal,
MUX)

Serial Control Port Clock Input—In IDL mode,
this input is SCP Interface clock. Data is clocked
into the MC145576 from SCP Rx on rising edges
of SCPCLK. Data is shifted out of the MC145576
SCP Tx pin on falling edges of SCPCLK.
SCPCLK can be any frequency from 0 up to
4.096 MHz. An SCP transaction takes place
when SCPEN is brought low.

Test Pulse 1—1In full GCI mode, defined when
IDL/GCI = 0, PULSE1 and PULSE2 control the
test pulses transmitted by the U and S/ T-
Interfaces. See Table 3-8 for more information.

Note: When ENO = 1, this output remains
active.
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Table 3-6. Digital Data Interface Pins (Continued)

Signal Name (by mode)

Pin No.

IDL/SCP

GClI

TQFP

Pin Description

SCP Rx
(NT Terminal,
TDM, TSA)

PULSE2
(NT Terminal,
MUX)

Serial Control Port Receive Input—In IDL
mode, SCP Rx is used to input control, status,
and M-channel data information to the device.
Data is shifted into the MC145576 on rising
edges of SCPCLK. SCP Rx is ignored when data
is being shifted out of SCP Tx or when SCPEN is
high.

Test Pulse 2—In full GCI mode, defined when
IDL/GCI =0, PULSE1 and PULSE2 control the
test pulses transmitted by the U and S5/ T-
Interfaces. See Table 3-8 for more information.

Note: When ENO = 1, this output remains
active.

SCP Tx
(NT Terminal,
TDM, TSA)

LBA
(NT Terminal,
MUX)

Serial Control Port Transmit Output—In IDL
mode, SCP Tx is used to output control, status,
and M channel data information from the
MC145576. Data is shifted out of SCP Tx on the
falling edge of SCPCLK, most significant bit
first.

Loopback Active —In full GCI mode, defined
when IDL/GCI = 0, this pin is the LoopBack
Active (LBA) signal and drives the output high
when a 2B+D Loopback 2 (Definition from
CCITT L.603) has been activated at the S/T-
Interface.

Note: When ENO = 1, this output is in High
impedance state.
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Table 3-6. Digital Data Interface Pins (Continued)

Signal Name (by mode)

Pin No.

IDL/SCP

GClI

TQFP

Pin Description

IRQ
(NT Terminal,
TDM, TSA)

LED1

(NT Terminal,

MUX)

43

Interrupt Request Output—In IDL mode, IRQ
is an active low, open drain output used to
signal an external microcontroller that an
interrupt condition exists in the MC145576.
When this pin transitions low, the micro-
controller should poll the status registers of the
U and S/ T-Interfaces to determine the reason
for the interrupt. Upon clearing the interrupt
condition, the pin is returned to the high-
impedance state. See the description for U NR3
(Section 5.3.1.4) and S/ T NR3 (Section 5.4.1.4)
for descriptions of the sources of interrupt
conditions.

LED Control 1—In full GCI mode, defined
when IDL/GCI =0, this pin is an open drain
active low output that is used to control an LED
that indicates the status of the SCNT1. Refer to
Table 3-9 for a summary of the LED control
values.

Note: When ENO = 1, this output remains
active.
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Table 3-6. Digital Data Interface Pins (Continued)

Signal Name (by mode) PinNo
TQFP

Pin Description
IDL/SCP GCI

DFSC (TDM) 44 Data Frame Synchronization—In IDL/GCI
TDM/MULTIPLEX mode, this pin is an output
frame sync signal that indicates the start of the
data frame for the S/ T-Interface part of the
MC145576. Refer to Section 4 for more
information.

DCLK (NT D-Channel Clock (gated) —In IDL NT Terminal
Terminal) mode, this pin is the output for the D-Channel
clock.

TDCLK (TSA) S/T-Interface D-Channel Clock (gated) —In
Time Slot Assigner Mode (enabled when the
following register programming of the S/T-
Interface is performed : BR12 = $90 and OR6 =
$10), this pin is the output for the S/T-Interface
D-channel clock. This clock is gated (i.e.,
available only when the D-channel is available).
Refer to Section 7.5 for more information on the
TSA Mode.

LED2 LED Control 2—In full GCI mode, defined

(NT Terminal, when IDL/GCI =0, this pin is an open drain
MUX) active low output that is used to control an LED
which indicates the status of the MC145576.
Refer to Table 3-9 for a summary of the LED
control values.

Note: When ENO = 1, this output remains
active.

CLKOUT CLKOUT 8 Clock Output— This signal is a programmable
(NT Terminal, (NT Terminal, clock output that can be used as a

TDM, TSA) MUX) microprocessor clock source. The default clock
frequency is 20.48 MHz. The clock frequency is
register programmable via the SCP or GCI
Monitor channel to provide 10.24 MHz, 5.12
MHz or disabled following (see Table 3-7 for
programming of S/T BR8(b6) and BR8(b5)
values). CLKOUT is also under control of the
ENO signal.

Notes: 1. When ENO = 1, this outputis in
High impedance state.
2. During a hardware reset (i.e.,
RESET is low), CLKOUT
outputs a 20.48 MHz clock.
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Table 3-6. Digital Data Interface Pins (Continued)

Signal Name (by mode) PinNo

IDL/SCP

GClI

TQFP

Pin Description

DGRANT
(NT Terminal)

UDCLK
(TSA)

Not used
for TDM.

Note:

DGRANT
(NT Terminal)

Note: Not used

for MUX.

D-channel Access Granted —In NT Terminal
mode, DGRANT indicates that access to D-
Channel has been granted. Refer to Section 4 for
more information.
U-Interface D-channel Clock (gated) —In Time
Slot Assigner Mode (enabled when the
following register configuration of the S/ T-
Interface is enabled : BR12 = $90 and OR6 = $10),
this pin is the output for the U-Interface D-
channel clock. UDCLK is gated (i.e., available
only when the D-channel is available).
Note: When ENO-= 1, this output is in High
impedance state.

DREQUEST/
ARU
(NT Terminal)

ARU
(TDM, TSA)

DREQUEST/
ARU
(NT Terminal)

ARU (MUX)

10

D-Channel Access Request—In NT Terminal
mode, a logic high on this pin allows the
MC145576 to attempt to gain D-Channel access
for the NT terminal.

U-Interface Activate Request— When the
MC145576 is deactivated, a logic high on ARU
causes the U-Interface to transmit a TN /SN1
activation signal to the LT (AR-U Activate
Request). The LT then responds to this request
and fully activates the MC145576. The ARU
operation can be disabled by writing a1 to S/T-
Interface BR12 (b5).

Note: When ENO = 1, this output is disabled
and can be left floating.
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Table 3-6. Digital Data Interface Pins (Continued)

Signal Name (by mode)

IDL/SCP

GClI

Pin No.
TQFP

Pin Description

CLASS
(NT Terminal)

Not used
for TDM
or TSA.

Note:

CLASS
(NT Terminal)

Not used
for MUX.

Note:

17

Message Priority Class—In NT Terminal mode
of operation, the CLASS input allows the
selection of the message priority class by
logically ORing it internally with S/ T Register
NR2(b 0). The output of this internal OR gate
determines the class of the transceiver for D
channel operation. If CLASS is held low, the
class selection is determined by the value of
NR2(b0). If an application needs to change the
class of the MC145576 without a register access,
then NR2(b0) should be 0 to allow the class to be
selected via the CLASS pin. When the output of
the internal OR gate is 0, the priority class for D
channel messages sent by the device is set to the
signalling or highest priority class (i.e., Class 1
operation). When the output of the internal OR
gate is 1, Class 2 operation is selected. The
definition and functionality of the class
configuration of the MC145576 is fully
compliant with CCITT 1.430 and ANSI T1.605.

Note: When ENO=1, this output is disabled
and can be left floating.

Table 3-7. CLKOUT Values

SIT BR8(b6)

SIT BR8(b5)

CLKOUT

20.48 MHz

10.24 MHz

—= | O O

S| = | O

5.12 MHz

0 MHz

Table 3-8. Test Pulses

PULSE1

PULSE2

S/T-Interface

U-Interface

Normal Mode

Normal Mode

Single Pulse

Single Pulse

96 kHz tone

Force free running SN2

S| Of =

Reserved

Force SNO

MOTOROLA
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Table 3-9. LED Control Combinations

GCI_LED1 GCI_LED2 Indication
Off Off Deactivated
Flash (1 Hz) Off Activation in progress or U-only activation
On Flash (1 Hz) U-Interface active, S/ T-Interface not active (in progress or

there is a problem activating the S/ T-Interface)

On Off Fully Active (5/T and U)
Off On Error Indication (see note)
On On Pulse Test Mode

Flash (1 Hz) Flash (1 Hz) 2B+D Loopback

Note: This state is indicated for 1 s before the MC145576 goes into an automatic reset.

3.2.6 Line Interface Pins

These pins form the Line Interface of the MC145576 Transceiver, including the 2B1Q part
as well as line interface with the TE/TEs. Refer to Section 4.2 for additional information
on the line interface.

Table 3-10. Line Interface Pins

Pin No.

Pin Name TQFP

Pin Description

TxP-U, TxN-U 36,9 Transmit Positive and Transmit Negative Outputs of U-Interface —
These signals are the positive and negative outputs of the differential
transmit driver of the U-Transceiver (2B1Q interface).

RxP-U, RxN-U 32,33 Receive Positive and Receive Negative Inputs of U-Interface — These
signals are the positive and negative inputs to the differential receive
circuit of the U-Transceiver (2B1Q interface).

Viet P Vg N 35,34 Reference Voltage Positive and Reference Voltage Negative — These
positive and negative signals are used for internal voltage reference.
Connect a 0.1 pF ceramic capacitor between Vieff and ViefN-

TxP-T, TxN-T 21,20 Transmit Positive and Transmit Negative Outputs of S/T-Interface —
These signals are the differential analog outputs to the S/T transmit line
driver.

RxP-T, RxN-T 25,24 Receive Positive and Receive Negative Inputs of S/T-Interface —These
signals are the differential analog inputs to the S/ T receiver.
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Table 3-10. Line Interface Pins (Continued)

. Pin No. . o
Pin Nam Pin Description
ame TQFP escriptio

ISET 23 ISET — This pin performs the ISET function and should have an external
resistor connected to ground. A current programming reference resistor
of value 30 kQ accurate to 5% should be connected between ISET and
Vg -T. This resistor provides biasing and programs the current limit for
the TxP-T and TxN-T driver circuits.
Note: This resistor is not user programmable and must be

30 kQ for CCITT 1.430 and ANSI T1.605 compatibility.
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4

Modes of Operation

4.1 Introduction

Different types of configurations and digital accesses allow the MC145576 to be used in
various applications.

4.2 Standard NT1 Operation

When configured in GCI mode (IDL/GCI pulled low) and digital access disabled
(ENO pulled high), the MC145576 operates as a standalone NT1 (see Figure 4-1).

Several pins are still available to provide:

* Indication of the MC145576 state (LED1 and LED?2)

* Configuration of the S/ T bus (FIX)

* Generation of test pulses (PULSE1 and PULSE2)

* Indication of the external power supplies status (PS1 and PS2)

To reduce EMC generation, all the other digital pins are disabled.

MC145576
NT1 Mode

FIX ps{ pPsd

U
occo(]] Gel |
TEs 1 S/T-Interface U-Interface LT
ooo@l{_ < > }IDOOO

SIT

LED! LED2 ENO IDL/GCI PULSE1PULSE2

5 I

5V oV 0V or 5V

Figure 4-1. Standard NT1 Block Diagram
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4.3 Smart NT1 with POTS Interface (NT1+)

The biggest advantage of the Smart NT architecture is its modularity. Depending on
which 68302 microprocessor is used, the Smart NT can address one of the following
different specifications:

e Simple Smart NT based on the 68LC302 —One HDLC controller is used for the D
channel and there is an optional RS-232 interface capability. The addition of a
simple FPGA provides voice capability from the processor to the POTS.

* Smart NT with simple TA capability based on 68302 (or 68PM302) — Two HDLC
controllers are used for the D channel and one B channel, and there is an RS-232
interface capability. This allows 64 Kb/s data transfer.

* Smart NT with full TA capability based on 68QH302 — Three HDLC controllers
used for the D channel and the two B channels, and there is an RS-232 interface
capability. This allows up to 128 Kb/s data transfer.

Because the M(C145576 can be configured for 3 V digital signals, power consumption of
the Smart NT can be decreased by using 3 V parts (processor, codecs, etc.).

4.3.1 Architecture

Combining the MC145576 with a multiprotocol controller of the MC68302 family, one or
two M(C145484 PCM codecs and one or two analog line interfaces (SLIC), provides an
optimal Smart NT1 architecture. This architecture can use either the IDL/SCP (Figure 4-
2) or GCI (Figure 4-3) digital bus. Motorola recommends the use of the IDL/SCP mode
of interconnection between all the parts, because it provides better flexibility for the
architecture improvements.

MC145576
SMART NT Mode in IDL/SCP

S/T FIX]|

TEs :I{ S/T-Interface <I_DL> D Channel <I_DL> U-Interface _EDOOO LT

ooc@l{ Contention

IDL
SCP
¢ D(}iy/ I
DREQUEST
IDL MC145484

SPI L sLIC | POTS
68302 |— 1
up —>M(élotiig4 sLic | POTS

Figure 4-2. IDL/SCP based Smart NT Block Diagram
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MC145576
SMART NT Mode in GCI

S/T FIX]|

TEs OOCGIE— GCl D Channel GCl ]

S/T-Interface

ooo@lg_ (O U-Interface -EDOOO LT

¢GCI
i

DGIy

GCI

—>MC145 484 SLIC POTS
68302 Codec

] MC 145484
pP ——P Codec SLIC POTS

Figure 4-3. GCIl based Smart NT Block Diagram

4.3.2 Configuration

In Smart NT mode of operation, configure the MC145576 in NT Terminal mode. This
mode provides the D channel contention capability between the D channel coming from
the processor and the D channel coming from the TEs.

For more details on this configuration, refer to Section 7 (IDL mode) or Section 8 (GCI
mode).
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4.4 MINI PABX

The Smart NT architecture can be easily adapted to a Mini PABX architecture. This
allows internal calls (TE to TE, TE to POTs or POTS to POTS) without going through the
Line Card (i.e., there is no need to activate the U loop).

4.4.1 Architecture

For this application, the MC145576 provides a digital switch that routes the B and D
channels between the POTS, the S/ T part, and the U part of the MC145576 (Figure 4-4).

MC145576
Mini PBX Mode in IDL/SCP

S/T FIX]|

. :@Ig_ Digital ]
TEs 1 S/T-Interface gita U-Interface E{)OOO LT
ooc@l{_ Switch B

IDL
SCP

¢ IDL MC145484 —
SPI P Codec SLIC [ POTS

68302 |eg———— T
P —PMC145484 SLIC POTS

n Codec —
—>MC145484 SLIC | POTS

Codec —
—>MC145484 sLIC | POTS

Codec —

Figure 4-4. Mini PABX Block Diagram

Two HDLC controllers are required to process the D channel coming from the TEs and
the D channel coming from the Central Office (the D channel contention circuitry is
disabled). The Mini PABX can handle up to four simultaneous calls with a maximum of
two external calls (i.e., calls through the Central Office).

4.4.2 Configuration

In Mini PABX mode of operation, configure the MC145576 in IDL Time Slot Assigner
mode. This mode provides the switching capability required for communication
between all the connections of the board (i.e., TEs, POTS, and Central Office).

For more details on this configuration, refer to Section 7 (IDL mode).
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4.5 U-Interface Terminal Adaptor

For Terminal connection to the U-interface, the S/T part of the MC145576 can be
configured in Absolute Power Down mode. This allows the processor direct access to the
U-interface.

4.5.1 Architecture
This architecture can use the IDL/SCP (Figure 4-5) or GCI (Figure 4-6) digital bus.

MC145576
U terminal Mode in IDL/SCP

S/T

TEs :Ig: S/T-Interface — p»| U-Interface _EDOOO LT

ooo@E_ IDL B
SCP v
¢ IDL MC145484
SPI — > Codec SLIC POTS
68302 -
P L gy MC145484 SLIC POTS
n Codec

Figure 4-5. IDL/SCP-based Terminal U Block Diagram

MC145576
U terminal Mode in GCI

S/T

TEs }Igf S/T-Interface el U-Interface :EDOOO LT

A

GCI 1
SPI —PM%‘;Z?“ SLIC [ POTS
68302 |-—— 1

pP —>Maﬁi84 SLIC [ POTS

Figure 4-6. GCl-based Terminal U Block Diagram
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If the S/ T-interface is required, then the MC145576 can be reconfigured to operate in
Smart NT mode. Connections between the MC145576 and the processor are identical in
Smart NT mode and in U Terminal mode.

4.5.2 Configuration

In U Terminal mode of operation, configure the MC145576 in TDM mode. In this mode,
the S/T and the U part of the MC145576 are completly separated (no direct 2B+D data
connection). So, the S/T part can be switched into Absolute Power Down mode without
affecting the U part.

For more details on this configuration, refer to Section 7 (IDL mode) or Section 8 (GCI
mode).
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Register Description Reference

51 Introduction

This section describes the MC145576 internal registers.

5.2 Registers Description

The MC145576 registers are divided into two basic groups, each of which support their
respective interface (U or S/T). The register groups are:
* U Interface Registers:
— U Nibble Registers
— U R6 Register
— U Byte Registers
— U Overlay Registers
* S/T Interface Registers:
— S/T Nibble Registers
— S/ T Byte Registers
— S/T Overlay Registers
The MC145576 registers are accessible externally through the SCP bus in IDL/SCP mode
of operation or through the Monitor Channel in GCI mode of operation. Most register

functions are available in both modes of operation, but for those which are not, the
register function is indicated as follows:

* Register functions available in SCP/IDL mode only are shown in italic (e.g.,

Software Reset)
* Register functions available in GCI only are shown in bold (e.g., Stop/Go
Disabled)
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Each bit described in the following sections is identified with a read /write indicator,
shown in the lower right corner of the each bit name cell in the register layout diagram.

Table 5-1. Bit Read/Write Indicator

Indicator Type Description

™w Read/Write The external microcontroller can write to a Read/Write bit and
read back the written data.

ro Read Only The external microcontroller may only read a Read Only bit.
Writing to it has no effect unless specified differently in the bit
description. Setting or clearing a Read Only bit is an internal

operation.
ro/wo Read Only/ The external microcontroller may write to a Read Only/Write
Write Only Only bit, but the value the microcontroller reads back is not

necessarily the value it wrote. This type of bit is set and cleared by
some internal operations.

5.3 U-Interface Registers

These registers are situated in the U-Interface portion of the MC145576 and are almost
exclusively relevant to the operation of the U-Interface.

5.3.1 U Nibble Registers

The U Nibble Registers are a set of six 4-bit control and status registers used with the U-
Interface. Figure 5-1 lists the registers along with bit names and default settings after
reset.

Value

Register b3 b2 b1 b0 after

Reset
NRO Software Reset Power Down enable Reserved Return to Normal $0

Transparent/
NR1 Linkup Error Indication (El) Superframe Sync Activation in $0
progress
Activation Request Deactivation Request Superframe
NR2 (AR) (DR) Update Disable Customer %0
NR3 IRQ3 IRQ2 IRQ1 IRQO $0
NR4 IRQ3 Enable IRQ2 Enable IRQ1 Enable IRQO Enable $0
NR5 Reserved Block B1 Block B2 Swap B1/B2 $0
Figure 5-1. U-Interface Nibble Register Map
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5.3.1.1 U-Interface NRO

b3 b2 b1 b0
Software Reset Power Down enable Return to Normal

reserved
rw rw rw

Figure 5-2. U-Interface NRO Bit Definitions

Figure 5-2 names the bit fields in NRO. These fields are defined as follows:

* Software Reset (b3) — This bit forces the U-Interface transceiver into a reset state.
Setting this bit to 1 causes a software reset. To allow the transceiver to resume
operation, this bit must be cleared by either writing a 0 to it or asserting hardware
reset. Reset must be asserted for at least six 20.48 MHz clock periods. There must
be a 20.48 MHz clock at XTAL;,, for the MC145576 to reset correctly. This bit has no
effect on the contents of NRO and BR10.

* Power-Down Enable (b2) — When this bit = 1 and the U-Interface transceiver is
searching for a wake-up tone from the far-end tranceiver, the MC145576 enters the
Power-Down mode. In Power-Down mode, the MC145576 transmit drivers and
the time division multiplex interface circuitry for both IDL/GCI and GCI
operation are turned off. This bit must be cleared to 0 before enabling the
M(C145576 to perform any non-activation related functions other than waiting for
a wakeup tone. The MC145576 automatically exits from Power-Down mode on
one of three conditions:

— 1. A wakeup tone is detected on the U-Interface.
— 2. The external microcontroller sets the Activation Request bit, (NR2(b3)).
— 3. This bit is reset to 0.

NOTE: When this bit is 0, the U-Interface transceiver is not permitted to enter
power-down mode. The U-Interface transceiver has warm start capability
regardless of the state of this bit.

* Return to Normal (b0) — This bit is used to return maintenance functions to their
normal operating state. When set to 1, the CRC Corrupt bit (BR8(b3)) and all of the
loopback control bits in BR6 are cleared.

NOTE: Never modify NRO while the device is in GCI mode. Ensure that reserved

bit bl is 0 at all times to maintain future compatibility.

MOTOROLA MC145576 User’s Manual 5-3
For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

Register Description Reference

5.3.1.2 U-Interface NR1

b3 b2 b1 b0

Linkup Error Ind (El) Superframe Sync Transparent/ Activation in progress

ro ro ro ro

Figure 5-3. U-Interface NR1 Bit Definitions

Figure 5-3 names the bit fields in NR1. These fields are defined as follows:

Linkup (b3) — This bit is set when the U-Interface transceiver completes an
activation up to the point where full-duplex operation of the U-Interface is
established. For the ANSI T1.601-1992 defined activation to be completed, the ACT
bit in the M4 maintenance bits must still be exchanged. However, from purely a
transmit/receive point of view, the U-Interface is operational when Linkup is 1.
Linkup remains set until one of three things happens:

— 1. Receive framing is lost or severely in error, and remains so, for 480 ms.

— 2. Receive framing is lost after Deactivate Request is set in NR2(b2), or
Verified DEA (BR3(b1)) becomes a 1 during M4 Control mode 0,0 (BR9(b5-b4)).

— 3. A hardware or software reset occurs.

Error Indication (b2) — This bit =1 when a timer expires. Error Indication is always
automatically reset prior to the next IRQ3. This is the result of either setting the
Activate Request bit in NR2(b3) or receiving a wakeup tone. Error Indication is not
cleared by reading NR1. Time-out sources are:

— 15-second Activation Timer (BR11(b0)).
— 480-ms loss of frame/signal.

Superframe Sync (b1) —This bit is a 1 when the received superframe is being
reliably detected. It transitions from 0 to 1 coincident with Linkup being set.
Subsequently, if the superframe is lost, Superframe Sync returns to 0, and if
Superframe Sync remains 0 for 480 ms, the U-Interface transceiver deactivates.
While Superframe Sync is 0, the received maintenance bits are unknown. IRQ2,
IRQ1, and IRQO are not generated while Superframe Sync is 0. The 2B+D data is
blocked (forced to all 1s) when Superframe Sync is 0.

Transparent/Activation in Progress (b0) — This bit has a dual purpose. When the
transceiver is deactivated, this bit is 0. Whenever an activation begins, this bit is
internally set to a 1 and an IRQ3 is generated. When the activation process is
completed, Linkup = 1 indicating success, and this bit remains set to 1, indicating
that the receiver and Superframe Deframer are ready to pass data transparently
from the U-Interface to the IDL/GCI interface. If the activation process fails, this
bit is cleared and Error Indication = 1. Whenever Linkup is 1, this bit may be
cleared, indicating that the receiver detected a high error on the U-Interface. Under
this condition, the receiver blocks received data (forcing the 2B+D data to all 1s)
until the error returns to normal. The received data is not transmitted on the IDL/
GClI interface until Linkup is 1, Superframe Sync is 1, Transparent/ Activation in
Progress is 1, and either Customer Enable (see NR2(b0)) or Verified ACT (see
BR3(b2)) is 1.
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NOTE:

When access to the D channel via register OR12 is enabled by setting

BR10(b1), the operation of the NR1 status bits is modified. NR1 indicates a
D channel interrupt by setting all four status bits to 1s. Reading OR12
clears the special code (1111) from NR1 but does not affect any updates in
activation status. So, if there has been a change in activation status, an
interrupt is still queued up even though the D channel interrupt has been

cleared.

5.3.1.3 U-Interface NR2

b3

b2

b1

b0

Activation Request (AR)
rw

Deactivation Request (DR)
rw

Superframe Update Disable
rw

Customer Enable

Figure 5-4. U-Interface NR2 Bit Definitions

Figure 5-4 names the bit fields in NR2. These fields are defined as follows:

Activation Request (b3) — When this bit = 1 and the U-Interface is in ANSI T1.601-
1992 defined Full Reset, the transceiver begins an activation. The external
microcontroller never needs to set this bit to 0. The bit is internally set to 0
whenever Transparent/ Activation in Progress (NR1(b0)) = 1 or on hardware or
software reset. If the activation fails for any reason, the Activation Request bit must
be set to 1 once again to initiate another activation attempt. The transceiver self-
activates if an incoming tone is detected. Once activation starts, the MC145576
automatically clears this bit. Do not continuously reassert this bit. It only needs to
be set once per activation attempt.

Deactivation Request (b2) — The Deactivate Request bit is set to 1 by the external
microcontroller in response to a received DEA bit on the M4 channel, which
indicates to the U-Interface that this is a normal deactivation attempt. In this case,
the MC145576 reactivates in the warm start mode. The MC145576 automatically
clears this bit upon deactivation.

Superframe Update Disable (b1) — This bit tells the Superframe Framer whether
or not to update the maintenance bits M40-M47, M50, M51, and M60, which are
being transmitted with the new bits that have been loaded in the control registers.
In normal operation, this bit is always set to 0, allowing the transmitted bits to be
updated at the transmit superframe boundary with the maintenance channel data
in registers BRO and BR2(b7-b4). The transceiver can be forced to send exactly
three superframes of updated M4 channel data before it deactivates. In that
sequence of operations, the Superframe Update Disable bit is first set to 1. The M4
maintenance bits are then written by the external microcontroller to the proper
setting for deactivation. The Superframe Update Disable bit = 0 and the Deactivate
Request bit in NR2(b2) = 1. This guarantees that the U-Interface sends exactly three
superframes of updated M4 data before the activation state controller shuts
everything down. Superframe Update Disable does not affect the transmitted
EOC, FEBE, or CRC maintenance bits.
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* Customer Enable (b0) — When this bit =1, it permits the U-Interface to pass 2B+D
data transparently. During the activation procedure, the Customer Enable bit
normally = 0. Only after the U-Interface has reached full-duplex operation and the
ACT bits of the M4 maintenance channel have been properly exchanged, should
the Customer Enable bit be set to a 1. See BR9(b5-b4), M4 Control Bits, for another
way to achieve 2B+D data transparency.

NOTE: Though NR2 is not normally written to in GCI mode, if an application

requires it, ensure that bits b3 and b2 are always written as 0 while the
device is in GCI mode.

5.3.1.4 U-Interface NR3

b3

b2

b1

b0

IRQ3

ro

IRQ2

ro

IRQ1

ro

IRQO
ro

Figure 5-5. U-Interface NR3 Bit Definitions

Figure 5-5 names the bit fields in NR3. These fields are defined as follows:

* IRQ3 (b3)—This interrupt is set by a state change in NR1 and is cleared by reading
NRT1. If this bit is set by the D channel register interrupt, it is cleared once OR12 has
been read, unless there has been a change in activation status.

* IRQ2 (b2)—This interrupt is dedicated to the EOC. Updating of the EOC buffer R6
by the Superframe Deframer sets this bit. The loading of the EOC buffer depends
on its mode of operation. See BR9(b7-b6) for details about when the buffer is
loaded. To clear the interrupt, it is necessary to read R6. IRQ2 is asserted at the end
of the fourth and eighth basic frame of a superframe.

* IRQ1 (b1) —This interrupt is dedicated to the received M4 maintenance bits. This
bit is set whenever the M4 buffer (BR1) is updated. Updating of the M4 buffer
depends on its mode of operation. See BR9(b5-b4) for details of buffer updating.
To clear the interrupt, it is necessary to read BR1. IRQ1 is asserted at the end of
every superframe.

* IRQO (b0) — This interrupt is dedicated to the received M50, M51, and M60 bits
from basic frames 1 and 2 buffered in BR3. Whenever these bits in BR3 are
updated, this interrupt bit is set. The updating of BR3 is dependent on its mode of
operation. See BR9(b3-b2) for details of when the buffer is updated. To clear the
interrupt, it is necessary to read BR3. IRQO is asserted at the end of the fourth
received basic frame of a superframe.
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b3

b2

b1

b0

IRQ3 Enable

IRQ2 Enable

rw

IRQ1 Enable

'w

IRQO Enable

Figure 5-6. U-Interface NR4 Bit Definitions

Figure 5-6 names the bit fields in NR4. These fields are defined as follows:

* IRQ3 Enable (b3) — A 1 in this field enables IRQ3. A 0 disables the interrupt.
* IRQ2 Enable (b2)— A 1 in this field enables IRQ2. A 0 disables the interrupt.
* IRQ1 Enable (b1) — A 1 in this field enables IRQ1. A 0 disables the interrupt.
* IRQO Enable (b0) — A 1 in this field enables IRQO. A 0 disables the interrupt.

5.3.1.6 U-Interface NR5

b3

b2

b1

b0

Reserved

Block B1

rw

Block B2

rw

Swap B1/B2

Figure 5-7. U-Interface NR5 Bit Definitions

Figure 5-7 names the bit fields in NR5. These fields are defined as follows:

* Block B1 (b2) —When this bit is 1 and the IDL/GCI Invert (BR7(b4)) is 0, the B1
channel is forced to transmit 1s on the IDL/GCI interface. When IDL/GCI Invert
(BR7(b4)) is 1, Os are transmitted in the B1 timeslot. Data received on the B1 channel
from the IDL/GCI interface is still transmitted normally through the U-Interface.
The B1 designator on this bit always refers to the IDL/GCI interface. Therefore,
even if bit Swap B1/B2 (NR5(b0)) is 1, data in the first B channel timeslot on the
IDL/GClI interface is the data that is blocked.

* Block B2 (b1) —When this bit is 1 and the IDL/GCI Invert (BR7(b4)) is 0, the B1
channel is forced to transmit 1s on the IDL/GCI interface. When IDL/GCI Invert
(BR7(b4)) is 1, 0s are transmitted in the B2 timeslot. Data received on the B2 channel
from the IDL/GCl interface is still transmitted normally out of the U-Interface. The
B2 designator on this bit always refers to the IDL/GCl interface. Therefore, even if
bit Swap B1/B2 (NR5(b0)) is 1, data in the second B channel timeslot on the IDL/
GCl interface is the data that is blocked.

* Swap B1/B2 (b0) —When this bit is 1, the IDL/GClI interface performs a swap of
the B channels from the U-Interface to the IDL/GCI interface and from the IDL/
GC(lI interface to the U-Interface.

NOTE: Ensure that reserved bit b3 is 0 at all times to maintain future compatibility.
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5.3.2 U-Interface R6 Register

b11

b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

EOC a1

EOC a2 |EOC a3 [EOCdm| EOCi1 | EOCi2 | EOCi3 | EOCi4 | EOCi5 | EOCi6 | EOCi7 | EOC i8

ro/wo ro/wo ro/wo ro/wo ro/wo ro/wo ro/wo ro/wo ro/wo ro/wo ro/wo ro/wo

Figure 5-8. U-Interface R6 Register Bit Definitions

As shown in Figure 5-8, this register is 12 bits long to match the length of the EOC
message. This register is double buffered for read and write operations. Refer to Figure
5-9 and Figure 5-10 to see how the EOC bits in this register map to the superframe.
Operation of R6 depends on the setting of the EOC control bits in BR9(b7-b6) and
BR14(bo6).

BR14(b6) = 0 (Default mode) —R6 performs as a read-only /write-only register.
Data read from R6 by the external microcontroller is the EOC message that the
Superframe Deframer stores according to the EOC Control register (BR9(b7-bb6)).
Data written to R6 is stored in a latch contained in the Superframe Framer and is
subsequently transmitted beginning on the next transmit EOC frame boundary.
The Superframe Framer latches are set to 1s on hardware or software resets. The
Superframe Update Disable register, NR2(b1), has no effect on this register.

BR14(b6) = 1—The Superframe Framer register that contains the transmit EOC
message bits becomes a read / write register. Therefore, the data that is written to
the Superframe Framer may be read back through R6. In this mode, the received
EOC message is not available.

Framing 2B+D Overhead Bits (M1-M6)
QUAT Positions 1-9 10-117 118s 118m 119s 119m 120s 120m
Bit Positions 1-18 19-234 235 236 237 238 239 240
Basic Frame # | Sync Word 2B+D M1 M2 M3 M4 M5 M6
1 ISW 12 x 2B+D EOCal1 | EOCa2 | EOCa3 ACT 1 1
2 SW 12 x 2B+D EOCdm| EOC i1 EOC i2 DEA 1 FEBE
3 SW 12 x 2B+D EOCi3 | EOCi4 EOC i5 SCO CRCA1 CRC2
4 SW 12 x 2B+D EOCi6 | EOCi7 EOC i8 1 CRC3 CRC4
5 SW 12 x 2B+D EOCal1| EOCa2 | EOCa3 1 CRC5 CRC6
6 SW 12 x 2B+D EOCdm| EOCi1 EOC i2 1 CRC7 CRC8
7 SW 12 x 2B+D EOCi3 | EOC i4 EOC i5 UOA CRC9 CRC10
8 SW 12 x 2B+D EOCi6 | EOCi7 EOC i8 AIB CRC1M1 CRC12
ACT = start up bit (0 during start up) EOC = embedded operations channel
AB = Alarm Indication Bit (0 indicates interruption) a= address bit
CRC = Cyclic Redundancy Check: covers 2B-+:D + M4 dm = data/message indicator (0 = data, 1 = message)
DEA = turn off bit (0 indicates turn off) FEBE =  Far-End Block Error
SCO = 0 start on command only UOA = U-only-activation
1= reserved bit for future standard

Figure 5-9. Register Bit Locations Within the Superframe LT - NT
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Framing 2B+D Overhead Bits (M1-M6)
QUAT Positions 1-9 10-117 118s 118m 119s 119m 120s 120m
Bit Positions 1-18 19-234 235 236 237 238 239 240

Basic Frame # | Sync Word 2B+D M1 M2 M3 M4 M5 M6
1 ISW 12 x 2B+D EOCal1 | EOCa2 | EOCa3 ACT 1 1
2 SW 12 x 2B+D EOCdm | EOCi1 EOC i2 PS1 1 FEBE
3 SW 12 x 2B+D EOCi3 | EOC i4 EOC i5 PS2 CRC1 CRC2
4 SW 12 x 2B+D EOCi6 | EOCi7 EOC i8 NTM CRC3 CRC4
5 SW 12 x 2B+D EOCal1| EOCa2 | EOCa3 CSO CRC5 CRC6
6 SW 12 x 2B+D EOCdm| EOC i1 EOC i2 1 CRC7 CRC8
7 SW 12 x 2B+D EOCi3 | EOC i4 EOC i5 SAl CRC9 CRC10
8 SwW 12 x 2B+D EOCi6 | EOCi7 | EOCIi8 NIB CRC11 CRC12
ACT = start up bit (0 during start up) FEBE =  Far-End Block Error
CRC = cyclic redundancy check: covers 2B+D + M4 NTM = NT in Test Mode bit (set = 0 to indicate test mode)
CSO = Cold Start Only (1 for cold start only) PS1, PS2 =power status bits, (set = 0 to indicate power problems)
EOC = embedded operations channel SAl = S-activation indicator bit (optional, 1 for S/T activity)
a= Address bit NIB = Network Indicator Bit
dm = data/message indicator (0 = data, 1 = message) 1= reserved bit for future standard

Figure 5-10. Register Bit Locations Within the Superframe NT - LT
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5.3.3 U Byte Registers

The U Byte Registers are a set of sixteen 8-bit registers used with the U Interface.
Table 5-11 lists the registers along with bit names and default settings after reset.

Value after
Reset
Reg. b7 b6 b5 b4 b3 b2 b1 b0
IDL/ GCl
SCP
BRO M40 M41 M42 M43 M44 M45 M46 M47 $FF $F7
BR1 M40 M41 M42 M43 M44 M45 M46 M47 $3F $FF
BR2 M50 M60 M51 FEBE input reserved reserved reserved reserved $FF $FF
received computed e i superframe
BR3 M50 M60 M51 FEBE FEBE verified ACT | verified DEA detect $EO $FO
BR4 FEBE FEBE FEBE FEBE FEBE FEBE FEBE FEBE $FF SEF
counter 7 counter 6 counter 5 counter 4 counter 3 counter 2 counter 1 counter 0
BR5 NEBE NEBE NEBE NEBE NEBE NEBE NEBE NEBE $CD $3C
counter 7 counter 6 counter 5 counter 4 counter 3 counter 2 counter 1 counter 0
) i i U-loop IDL/GCI IDL/GCI IDL/GCI IDL/GCl loop
BR6 U-loop B1 U-loop B2 | U-loop 2B+D transparent Loop B1 Loop B2 Loop 2B+D transp $00 $00
. . IDL/GCI U IDL freerun
BR7 reserved | GCI_PS1 pin |GCI_PS2 pin invert disable reserved reserved IDL 8/10 $00 $00
frame frame control | frame control | frame control match
BRS steering 2 1 0 CRC corrupt scrambler reserved reserved $01 $01
frame state 3 | frame state 2 | frame state 1 | frame state 0| reserved reserved reserved reserved $01 $01
BRO EOC control | EOC control M4 control 1 | M4 control O M5/M6 M5/M6 FEBE/NEBE reserved $00 $00
1 0 control 1 control 0 control
select Dum select D select
BR10 reserved reserved reserved reserved reserved a0CeSS P Channel Overlay
access registers
activation activation activation activation activation activation activation activation $0C $0C
control 6 control 5 control 4 control 3 control 2 control 1 control 0 timer dis
BR11
activation activation activation activation activation activation activation activation $0C $0C
state 6 state 5 state 4 state 3 state 2 state 1 state 0 timer exp
activation load step hold
ntrol steer reserved activation activation activation jump select reserved force linkup $00 $00
BR12 | controistee state state state
EPI 18 EPI 17 EPI 16 EPI 15 EPI 14 EPI 13 EPI 12 EPI 11 $00 $00
enable MEC | accum EC enable EC accum DFE | enable DFE fast DFE/ clear all
BR13 updates output updates fast EC beta output output ARC beta coefficients $00 $00
EPI10 EPI 9 EPI8 EPI7 EPI 6 EPI 5 EPI 4 EPI3 $00 $00
Framer to
jBR14 reserved ro/wo to riw reserved Deframer + 1 tone reserved reserved reserved $00 $00
loop
BR15 Mask 7 Mask 6 Mask 5 Mask 4 Mask 3 Mask 2 Mask 1 Mask 0
Figure 5-11. U-Interface Byte Register Map
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5.3.3.1 U-Interface BRO

BRO contains the M4 bits that are framed and sent by the Superframe Framer. Bits
written to this register are sent out on the next transmit Superframe boundary if
Superframe Update Disable (NR2(b1)) is cleared (0). This register is double buffered. All
bits are set (1) following a hardware reset (RESET pulled low) or software reset (NRO(b3)
is set). This register is replaced by OR0 when BR10(b0) = 1.

b7

b6

b5

b4

b3

b2

b1

b0

M40

M41

M42

w

M43

M44

w

rw

M45

rw

M46

M47

Figure 5-12. U-Interface BRO Bit Definitions

Figure 5-12 names the bit fields in BR0. Table 5-2 shows the definitions of the M4 bits as
defined by ANSI T1.601-1992 for the Network to NT channel and the NT to Network

channel.
Table 5-2. M4 Bit Definitions

M4 Bits Network to NT NT to Network
M40 ACT ACT
M41 DEA PS1
M42 sco! PS2
M43 12 NTM
M44 12 CsO
M45 12 12
M46 [UOA] [SAI]
M47 [AIB] NIB!

Notes: 1. These bits are defined in Bellcore document TR-NWT000397, Issue 3. When set to 0,
the LT indicates to the NT that the network deactivates the loop between calls.
2. These bits are presently reserved by ANSI T1.601-1988 and should be set to 1s.

NOTE: BRO should not be modified while the device is in GCI mode. See OR6(b4).
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5.3.3.2 U-Interface BR1

By reading this register, the external microcontroller obtains a buffered copy of the M4
bits being parsed from the received superframe by the Superframe Deframer. The values
in the register are valid when Superframe Sync (NR1(b1)) is set (1). See Section 5.3.3.10
for a description of when the “read” information is updated and when to write to this
register. This register is double buffered. The receive M4 channel byte can be read at any
time during the superframe prior to the next update. It is recommended that the
microcontroller read this register as soon as possible after an interrupt. Setting OR7(b) to
1 selects trinal checking on M4 ACT, DEA, UOA, and SAI bits. If trinal checking of all
bits is desired, it must be done via software. This register is replaced by OR1 when
BR10(b0) = 1. When OR7(b0) is set to 1, the M4 ACT, DEA, UOA, and SAI bits must be
the same for the three superframes before they are updated in this register.

NOTE: The value of BR14(b6) has no effect on the operation of this register.

b7 b6 b5 b4 b3 b2 b1 b0
M40 M41 M42 M43 M44 M45 M46 M47
ro/wo ro/wo ro/wo ro/wo ro/wo ro/wo ro/wo ro/wo

Figure 5-13. U-Interface BR1 Bit Definitions

Figure 5-13 names the bit fields in BR1. Table 5-2 shows the definitions of the M4 bits as
defined by ANSI T1.601-1992 for the Network to NT channel and the NT to Network
channel.

5.3.3.3 U-Interface BR2

This register contains the reserved M5 and M6 bits that are sent by the Superframe
Framer. The bits written to the register are sent out on the next transmit Superframe
boundary if Superframer Update Disable (NR2(b1) is cleared (0). All bits are set (1)
following a hardware reset (RESET pulled low) or software reset (NRO(b3) is set). See
Section 5.3.3.10 for details concerning the use of the FEBE input (b4). Bits b7, b6, and b5
are double buffered. When BR10(b0) = 1, this register is replaced by OR2.

b7 b6 b5 b4 b3 b2 b1 b0

M50 M60 M51 FEBE Input

rw rw rw rw

Figure 5-14. U-Interface BR2 Bit Definitions

Reserved Reserved Reserved Reserved

Figure 5-14 names the bit fields in BR2.
* FEBE Input (b4) — The bit value is enabled and transmitted as FEBE if BR9(b1) = 1.

NOTE: ANSI T1.601-1992 presently reserves bits M50 (b7), M60 (b6), and
M51 (b5). Therefore, these bits should be set to 1s for ISDN applications.
NOTE: Reserved bits b0, b1, b2, and b3 should be set to 0 at all times to maintain
future compatibility.
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5.3.3.4 U-Interface BR3

BR3 contains the ANSI T1.601-1992 reserved M5 and M6 bits occurring in basic frames 1
and 2 of the superframe that are received by the Superframe Deframer and four other
Superframe Deframer status bits. The M5 and M6 values in the register are valid when
the Superframe Sync bit (NR1(b1)) = 1. M50, M51, and M60 are updated based on the
mode defined by BR9(b3) and BRI(b2).

Bits b7, b, and b5 are double buffered. They can be read at any time during the
superframe prior to the next update. It is recommended that this register be read as soon
as possible after an M5/M6 channel interrupt. Refer to Section 5.3.3.10 for details
concerning the operation of these three bits. When BR10(b0) = 1, this register is replaced
by OR3.

b7 b6 b5 b4 b3 b2 b1 b0
M50 M60 M51 Received Computed Verified Verified Superframe
FEBE FEBE ACT DEA Detect
ro/wo ro/wo ro/wo ro ro ro ro ro

Figure 5-15. U-Interface BR3 Bit Definitions

Figure 5-15 names the bit fields in BR3.

NOTE: ANSIT1.601-1992 presently reserves bits M50 (b7), M60 (b6), and
M51 (b5). Therefore, these bits should be set to 1s for ISDN applications.

The remaining bits are:

* Received FEBE (b4) —This is the state of the received FEBE bit in the last complete
received superframe. It is updated at the end of each received superframe when
Superframe Sync (NR1(b1)) and Linkup (NR1(b3)) are both 1s.

* Computed NEBE (b3)-This is the state of the Cyclic Redundancy Check (CRC)
from the last complete received superframe. It is updated at the end of each
received superframe. This bit is 0 when a CRC error is detected. Also, when either
Superframe Sync (NR1(b1)) or Linkup (NR1(b3)) is 0, this computed near-end
block error (NEBE) bit is forced to 0.

* Verified ACT (b2)—This is the dual-consecutively checked setting of the ACT bit
in the received superframe. Dual-consecutive checking requires that the received
bit be in the same state for two consecutive superframes. Whenever the U-Interface
transceiver detects a transition from 0 to 1 on Superframe Sync, NR1(b1), Verified
ACT = 0. It remains in its current state until both Superframe Sync (NR1(b1)) and
Linkup (NR1(b3)) are 1s. Then, if the received ACT bit is 1 for two consecutive
superframes, Verified ACT becomes a 1. After Verified ACT becomes a 1, it
changes to 0 if the received ACT bit is received as a 0 for two consecutive
superframes. This bit is updated at the end of the first frame of each superframe
and is provided in this register for status only. See BR9(b5-b4) for more
information regarding this bit. When OR7(b0) is set, the M4 ACT and DEA bits
must be valid for three superframes before Verified ACT or Verified DEA are
updated.
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* Verified DEA (b1)-This is the dual-consecutively checked, inverted setting of the
DEA bit, in the received superframe. Dual-consecutive checking requires that the
received bit is in the same state for two consecutive superframes. Whenever the U-
Interface transceiver detects a transition from 0 to 1 on Superframe Sync in
NR1(b1l), Verified DEA = 0. It remains in its current state until both Superframe
Sync (NR1(b1)) and Linkup (NR1(b3)) are 1s. Then, if the received DEA bit is 0 for
two consecutive superframes, Verified DEA = 1. After Verified DEA =1, if the
received DEA bit =1 for two consecutive superframes, then Verified DEA = 0. This
bit is updated at the end of the second basic frame of each superframe and is
provided in this register for status only. See BR9(b5-b4) for more information
regarding this bit. When OR7(b0) is set, the M4 DEA bit must be valid for three
superframes before Verified DEA is updated.

* Superframe Detect (b0) — This is the unmodified output of the Superframe
Deframer's detection circuit. It is primarily intended for diagnostic purposes.

5.3.3.5 U-Interface BR4

This register contains the current FEBE count. The counter is not cleared by a software or
hardware reset. The register can be preset to any value by writing to it. If the FEBE bit is
active in a superframe, the counter increments at the end of the received superframe. The
counter does not increment unless Superframe Sync (NR1(b1)) and Linkup (NR1(b3)) are
both 1s. If OR7(b1) is set, then the FEBE counter rolls over from $FF to $00. User software
must account for the possibility that, if OR7(b1) is set, the counter value read from BR4
might be less than the previous value, indicating that the counter has rolled over. This
register is replaced by Register OR4 when BR10(b0) = 1. When OR7(b1) is cleared
(default after reset), BR4 counts to $FF and does not roll over.

b7 b6 bd b4 b3 b2 b1 b0
FEBE FEBE FEBE FEBE FEBE FEBE FEBE FEBE
Counter 7 Counter 6 Counter 5 Counter 4 Counter 3 Counter 2 Counter 1 Counter 0
rw rw rw rw rw rw rw rw
Figure 5-16. U-Interface BR4 Bit Definitions
Figure 5-16 names the bit fields in BR4. These bits are:
* FEBE Counter 7-FEBE Counter 0 (b7-b0) — These bits constitute the FEBE
Counter.
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5.3.3.6 U-Interface BR5

This register contains the current NEBE count. A NEBE occurs whenever the received
CRC message does not match the computed CRC or when Linkup (NR1(b3)) is 1 and
Superframe Sync (NR1(b1)) is 0. The Superframe Framer maintains the superframe
timing to increment the NEBE counter when Superframe Sync is 0. The counter is not
cleared by a software or hardware reset. The register can be preset to any value by

writing to it.

When the Superframe Deframer detects a CRC error in the received superframe, the
counter is incremented at the end of that superframe. When OR7(b1) is set, then the
NEBE counter rolls over from $FF to $00. User software must account for the possibility
that, if OR7(b1) is set, the counter value read from BR5 might be less than the previous
value, indicating that the counter has rolled over. When BR10(b0) = 1, this register is
replaced by Register OR5. When OR7(b1) is cleared (default after reset), BR5 counts to
$FF and does not roll over.

b7 b6 b5 b4 b3 b2 b1 b0
NEBE NEBE NEBE NEBE NEBE NEBE NEBE NEBE
Counter 7 Counter 6 Counter 5 Counter 4 Counter 3 Counter 2 Counter 1 Counter 0
'w 'w rw rw rw 'w 'w rw
Figure 5-17. U-Interface BR5 Bit Definitions
Figure 5-17 names the bit fields in BR5. These bits are:
* NEBE Counter 7-NEBE Counter 0 (b7-b0) — These bits constitute the NEBE
Counter.
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5.3.3.7 U-Interface BR6

This register contains the loopback controls. For normal (no loopback) operation, bits
b7-b5 and b3-b1 of BR6 should be 0. BR6 is cleared by a software reset (NRO(b3) = 1),
hardware reset (RESET is driven low), or when the Return to Normal bit (NRO(b0)) is set.
When a bit is set to 1, the appropriate loopback is enabled. This register is replaced by
Register OR6 when BR10(b0) = 1. Bits b7-b4 are not set when the MC145576 is operating
in the automatic EOC mode.

b7 b6 b5 b4 b3 b2 b1 b0
U-Loop U-Loop U-Loop U-Loop IDL/GCI- IDL/GCI- IDL/GCI- | IDL/GCI-Loop
B1 B2 2B+D Transparent Loop B1 Loop B2 Loop 2B+D | Transparent
rw w rw rw rw rw rw rw

Figure 5-18. U-Interface BR6 Bit Definitions

Figure 5-18 names the bit fields in BR6. These bits are:

* U-Loop B1 (b7) —This bit selects a loopback on the B1 channel toward the U-
Interface.

* U-Loop B2 (b6) — This bit selects a loopback on the B2 channel toward the U-
Interface.

* U-Loop 2B+D (b5) —This bit selects a loopback on the B1, B2, and D channels
toward the U-Interface.

* U-Loop Transparent (b4) — This bit selects whether the loopback toward the U-
Interface should be handled transparently or not. This transparency selection
applies to all channels that are selected for loopback to the U-Interface.

* IDL/GCI-Loop B1 (b3) — This bit selects a loopback on the B1 channel toward the
IDL/GClI interface. This bit operates in all IDL and GCI modes.

* IDL/GCI-Loop B2 (b2) — This bit selects a loopback on the B2 channel toward the
IDL/GClI interface. This bit operates in all IDL and GCI modes.

* IDL/GCI-Loop 2B+D (b1) — This bit selects a loopback on the B1, B2, and D
channels toward the IDL/GCI interface. When this bit = 1, the IDL/GCl-loop B1
and IDL/GClI-loop B2 bits are ignored. This bit operates in all IDL and GCI modes.

* IDL/GCI-Loop Transparent (b0) — This bit selects whether the loopback toward
the IDL/GCl interface is handled transparently or not. This transparency selection
applies to all channels that are selected for loopback to the IDL/GCI interface.

Figure 5-19 and Figure 5-20 may be used to determine the combined effect of setting
more than one loopback control in BR6, as well as the bits in NR5 and BR7. Only details
for the B1 channel are shown, but a similar set of logic applies to both the B2 and D
channels. DOUT and DIN refer to the two external pins on the device. There are two
control signals shown in Figure 5-20 that do not come from MC145576 registers. Link
Active is an internal signal that is asserted when the ANSI T1.601-1992 defined
activation sequence reaches SN3/SL3 and Customer Enable (NR2(b0)) is set, or Verified
ACT (BR3(b2)) is set. Link Good is asserted whenever the ANSI T1.601-1992 defined
activation sequence is completed successfully and the internally monitored receive error
rate is adequate for passing data.
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Not User IDL/GCI Invert
Block B1 r— IDL Free Run
Block B2 ————— reserved
— Swap B1/B2 —— reserved
IDL 8/10
NR5 b3 | b2 |b1|b0 |_

BR7 | b7| b6| b5| ba| b3 | b2| b1 bO

U-Loop B1

U-Loop B2

U-Loop 2B+D

U-Loop Transparent
IDL/GCl-loop B1
IDL/GCI-Loop B2
IDL/GCI-Loop 2B+d

|_ IDL/GCI-Loop Transparent

BR6 | b7| b6| b5| b4| b3| b2| b1| b0

Figure 5-19. IDL/GCI Interface Loopback Control Bits (U-Interface)

U-Loop
Transparent
U-Loop B1 IDL/GCI Invel
L 2B+D
U-toop Block Bl — Link Good
uB?1’ o7 DOUT
B1 from the O~ UBT" a
U-Interface 1 O
1
1 O £
UB2'— !
B1 to the O~ uB
U-Interface o ) [e,
a/b ,
Swap B1/B2——
U-Loop B1 IDL/GCI-Loop B1
U-Loop 2B+D . IDL/GCI-Loop 2B+D
B1 DIN
IDL/GCI Invert
—O
B1” I IDL/GCI-Loop Transparent
IDL/GCI-Loop B1
O] Link IDL/GCI-Loop 2B+D
B2~ O | Active
Swap B1/B2

Figure 5-20. IDL/GCI Interface Loopback Logic Diagram (U-Interface)
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5.3.3.8 U-Interface BR7

b7 b6 b5 b4 b3 b2 b1 b0
IDL/GCI IDL Free
reserved GCI IN2 GCI IN1 Invert Run reserved reserved IDL 8/10
ro ro w w w

Figure 5-21. U-Interface BR7 Bit Definitions

Figure 5-18 names the bit fields in BR6. The function of the bits depends on the selected
IDL or GCI control mode. These bits are:

NOTE:

GCI IN2 (b6) —This is a read-only bit. When read (provided the MC145576 is in
full GCI mode), bit IN2 reflects the state of a GCI mode dedicated input pin. These
pins may be used for any purpose in a GCI application.

GCI IN1 (b5) —This is a read-only bit. When read (provided the MC145576 is in
full GCI mode), bit IN1 reflects the state of a GCI mode dedicated input pin. These
pins may be used for any purpose in a GCI application.

IDL/GCI Invert (b4) — When set to 1, this bit forces the IDL / GCl interface to invert
every bitjust before it is transmitted on the DOUT pin and invert every bit received
on DIN.

IDL Free Run (b3) —When set to O, this bit forces the DCL and FSC output to run
continuously when in the IDL/GCI Master mode. When this bit is 1, the DCL and
FSC stop when the U-Interface transceiver is deactivated. DCL and FSC start
operating when Superframe Sync in NR1(b1) becomes 1 and halt when the U-
Interface transceiver enters the ANSI T1.601 defined Tear Down state.

IDL 8/10 (b0) — This bit reorders the sequence of 2B+D data presented in the IDL
data transfer. The two possible transfer sequences are shown in Figure 5-22 and
Figure 5-23. A 1 selects the 8-bit mode and a 0 selects the 10-bit mode. In the 8-bit
mode, the two B channels are provided sequentially, followed by the two D
channel bits. In the 10-bit mode, one D channel bit follows each B channel byte. The
ability to swap the B channels, (NR5(b0)), applies to both of these modes. For
further information about the IDL interface, see Section 5.4.

If timeslot assignment mode is enabled via OR6(b7), OR6(b6), or OR6(b5),
then the IDL 8/10 control bit is ignored and B channel and D channel data
is placed according to OR0-ORS5. If GCI electrical mode is selected by
setting OR6(b3) to a 1, the IDL interface transfers only 2B+D data in the
GCI timeslot locations as programmed in OR5(b2-b0).
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DIN B1| B1| B1| B1| B1| B1| B1| B1| B2| B2| B2| B2| B2| B2|B2|B2| D| D Don’t care

High Impedance
DOUT ——— B1|B1|B1|B1|B1|B1|B1|B1|B2|B2|B2|B2|B2|B2|B2|B2| D | D |—/7—m—mmmm—

Figure 5-22. IDL Interface Timing in 8-Bit Master Mode
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DIN B1| B1| B1| B1| B1| B1|B1|B1| D B2| B2| B2| B2| B2| B2| B2 | B2 | D | Don'tcare

High Impedance
DOUT ——— B1|B1|B1|B1|B1|B1|B1|B1]| D B2| B2| B2| B2| B2| B2| B2 | B2 DL

Figure 5-23. IDL Interface Timing in 10-Bit Master Mode
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5.3.3.9 U-Interface BR8

Frame
Steering
mode (b7=1)

Frame State
mode (b7=0)

b7 b6 b5 b4 b3 b2 b1 b0
Frame Frame Frame Frame CRC Match
Steering | Control2 | Control 1 | Control 0 Corrupt | Scrambler | reserved | reserved
wo wo wo wo rw rw
Frame Frame Frame Frame
State 3 State 2 State 1 State 0 reserved | reserved | reserved | reserved
ro ro ro ro

Figure 5-24. U-Interface BR8 Bit Definitions

Figure 5-24 names the bit fields in BR8. The configuration of this register depends on the
value of b7. If b7 = 1, the Frame Steering mode is selected and the bits are defined as

follows:

* Frame Steering (b7) — When this bit is a 1, the Frame Control 2-0 bits take over
control of the Superframe Framer's mode of operation.

* Frame Control 2-Frame Control 0 (b6-b4) — These bits set the mode of operation
for the Superframe Framer when the Frame Steering bit is 1. Table 5-3 shows the
mode the Superframe Framer enters, based on the three Frame Control bits and the
Frame Steering bit.

Table 5-3. Superframe Frame Steering Modes of Operation

Frame .
. Frame Control 2:0 Superframe Framer Mode of Operation
Steering
b7 b6 b5 b4 NT LT

1 0 0 0 SNO SLO

1 0 0 1 Six frames of SL1
10 KHz tone followed
by SN1

1 0 1 0 SN2 SL2

1 0 1 1 SN3 SL3

1 1 0 0 10 KHz tone

1 1 0 1 40 KHz tone

1 1 1 0 Generates a single quat every basic frame which
alternates over all four of the 2B1Q symbols.

1 1 1 1 Superframe Framer free runs the scrambler with
no synchronization words.
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CRC Corrupt (b3) — When set to 1, this bit forces the transmitted CRC to be
inverted. It is used for EOC maintenance procedures and to force an outgoing
corrupt CRC in digital loop carrier systems. As the transmit framer transmits the
CRC and this bit is set, the transmitted CRC is inverted. This bit can be cleared or
setat any time during transmission of a superframe. When OR7(b2) =1, the
operation of this bit is modified so that the outgoing CRC is only corrupted on the
current superframe.

Match Scrambler (b2) — When set to 1, this bit forces the descrambler and
scrambler polynomials to match. This is used for external analog loopback and
framer-to-deframer loopback.

If b7=0, the Superframe Framer output is determined by the state of the Automatic
Activation Controller, the .Frame State mode is selected and the bits are defined as
follows:

Frame State 3-Frame State 0 (b7-b4) — These bits provide the external
microcontroller with the current state of the U-Interface transceiver's Superframe
Framer, regardless of whether the Superframe Framer is being controlled by the
external microcontroller or internally by the Automatic Activation Controller. The
meaning of Frame State 2:0 maps directly onto the meaning of Frame Control 2:0.
Frame State 3 is 0 at all times, except during TN of an NT activation sequence. State
transitions are always made on frame or superframe boundaries.
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5.3.3.10 U-Interface BR9

b7 b6 b5 b4 b3 b2 b1 b0
EOC EOC M4 M4 M5/M6 M5/M6 FEBE/NEBE
Control 1 Control 0 Control 1 Control 0 Control 1 Control 0 Control Reserved
rw rw rw rw rw rw rw

Figure 5-25. U-Interface BR9 Bit Definitions

Figure 5-25 names the bit fields in BR9. The bits are defined as follows:

* EOC Control 1-0 (b7-b6) — These bits control the EOC handling capability of the
U-Interface transceiver. Table 4-9 gives a brief description of each mode selected
by the EOC Control bits. The EOC Trinal-Check mode (b7,b6 = 1,0) and the
Automatic EOC Processor mode (b7,b6 =0, 0/1) are described in Table 5-4. The
default mode setting is 0,0; thereby selecting the Automatic EOC Processor.
Regardless of the operating mode, every time R6 is loaded by the deframer, IRQ2
(NR3(b2)) = 1. Use the update on every frame mode (b7,b6 = 1,1) for digital loop
carrier or proprietary applications.

Table 5-4. EOC Control Modes

EOC Control 1-0

Function

b7

b6

1

1

Update EOC register (R6) on every EOC frame (twice during each superframe).
Recommended for Digital Loop Carrier applications.

Update EOC register (R6) after passing a trinal- check. The EOC Trinal-Check
operation checks for three identical consecutive EOC messages being received
before loading the EOC message into R6. R6 is always updated with the received
message when the third identical consecutive message is received.

When operating as an NT in Trinal-Check mode, received EOC messages are
automatically transmitted back by the Superframe Framer if the address is either
the NT1 or broadcast address. This continues until three valid consecutive
identical messages have been received. If the EOC address in the received EOC
message is not 0 or 7, the Hold message is substituted and automatically
transmitted back to the LT. Once three valid consecutive identical messages have
been received, the deframer updates R6. Once R6 has been updated with the
received message, the Superframe Framer's R6 (written to by a SCP interface
operation) is transmitted. It is up to the microcontroller firmware to handle the
EOC message and place a response into R6 before the U-chip sends the next EOC
frame out to the LT (see Figure 5-20). R6 is repeated throughout all subsequent
EOC frames until it is altered by another CPI interface write to it, or the received
EOC message changes.
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Table 5-4. EOC Control Modes (Continued)

EOC Control 1-0

Function
b7 b6

0 Oor1l |Update EOC register (R6) after passing a trinal-check and also invoke
Automatic EOC Processor to operate. An Automatic EOC Processor is provided.
This processor operates the EOC in accordance with ANSI T1.601-1992. The
processor recognizes EOC messages addressed to either the NT1 or the broadcast
address. The processor decodes the messages in Table 4-10 and then takes the
action indicated. If a properly addressed message is received that is not listed in
the table, the “Unable to Comply” message is transmitted in response. If an
improperly addressed message is received, the “Hold State” message is
transmitted with the NT1 address. Whenever operating in this mode, the EOC
Trinal-Check operation continues to function and R6 is loaded with the EOC
message that the Automatic EOC Processor decodes. Note that because the
Automatic EOC Processor is an NT mode only function, selecting mode 0,0 in the
LT mode is equivalent to mode 1,0. Regardless of EOC mode, R6 is not altered
while Superframe Detect (BR3(b0)) is a 0. When the automatic EOC mode is
enabled, bits in BR6 are not set when loopback messages are received.

Table 5-5. Automatic EOC Processor Functions

EOC Message Automatic EOC Processor Response

Operate 2B+D Loopback Invokes a loopback to the U-Interface at the IDL interface of the B1,
B2, and D channels. Transparency is determined by setting BR6(b4),
U-loop transparent

Operate B1 Channel Loopback | Invokes a loopback to the U-Interface at the IDL interface of the B1
channel. The loopback is transparent

Operate B2 Channel Loopback | Invokes a loopback to the U-Interface at the IDL interface of the B2
channel. The loopback is transparent

Request Corrupted CRC Equivalent to setting BR8(b3) to a 1
Notify of Corrupted CRC None
Return to Normal Resets all of the previously invoked EOC functions
Hold State Maintains previously invoked EOC functions
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M4 Control 1-0 (b5, b4) — These bits control the M4 handling capability of the U-
Interface transceiver. The default mode setting is b5, b4 = 0,0. In all of the modes,
BR1 is not loaded and an IRQ1 (NR3(b1)) is not be issued unless both Linkup
(NR1(b3)) and Superframe Sync (NR1(b1)) are 1s. When OR7(b0) =1, UOA, ACT,
SAI, and DEA bits in the M4 channel are trinal-checked. See Table 5-6.

Table 5-6. M4 Control Modes

BR9 M4 Control 1:0
OR7 Description
b5 b4

0 0 0 M4 Dual Consecutive mode. In addition, the
Verified ACT (BR3(b2)) and Verified DEA
(BR3(b1)) operations are enabled in this mode
only.

0 1 M4 Dual Consecutive mode.
1 0 Delta mode.
1 1 Every mode.

1 0/1 0/1 M4 channel bits M40 (ACT), M41 (DEA), and
M46 (UOA, SAl) are trinal-checked. Remaining
bits operate per BR9(b5,b4) settings. Verified ACT
and Verified DEA available on trinal-checked
ACT, DEA bits when b5-b4 = 0,0.

M4 Dual Consecutive Modes (b5, b4 = 0,0 or 0,1) — The M4 Dual Consecutive
modes perform a simple algorithm on the received M4 bits, and only interrupt
the external microcontroller when an M4 bit has changed state and has
remained in the new state for two consecutive superframes. The M4 bit values
read from BR1 in this mode are only the most recent values that have been the
same for two consecutive superframes. Referring to Table 5-7, suppose, for
example, that for several superframes the M4 bits have been all 0s, as shown in
the column labeled Received M4 Byte. If the external microcontroller read BR1,
it would read all Os as shown in the column labeled BR1 Contents. Now, notice
in the subsequent superframes 2 and 3 that the received M4 bits that do not
hold their state for at least two consecutive superframes, do not cause an
interrupt, and do not show up in BR1.

At start-up, there is no history of what has been received in the M4 bits.
Therefore, the technique for the initial setting for BR1 is as follows: a hardware
or software reset sets BR1 to all 0s. However, at the user's discretion, while
either Linkup (NR1(b3)) or Superframe Sync (NR1(b1)) is 0, the user may write
to BR1 and set the initial value. In this way, the external microcontroller may
assume a current state for the M4 bits, and then wait for an IRQ1 to inform it of
achange in state. Also, any time that Superframe Syncis lost and then regained,
the initial programmed value is reloaded into BR1.
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The default M4 Dual Consecutive mode (b5, b4 = 0,0) has the additional feature
of performing automatic detection of the ACT and DEA bits. Verified ACT
(BR3(b2)) and Verified DEA ((BR3(b1)) are dual consecutive checked values of
M40 and M41. Verified ACT is valid for both NT and LT modes. Verified DEA
operates in the NT mode only. Whenever there is a 0 to 1 transition on
Superframe Sync (NR1(b1)), Verified ACT and Verified DEA are reset. If M40 is
received as 1 for two consecutive superframes, Verified ACT = 1. Similarly, if
M40 is received as 0 for two consecutive superframes, Verified ACT = 0. When
this mode is selected, the logical OR of Verified ACT and the Customer Enable
bit in NR2(b0) permits customer data transparency without any action taken by
the external microcontroller. In NT mode, if M41 is received for two consecutive
superframes as 0, Verified DEA = 1. Similarly, if M41 is received as 1 for two
consecutive superframes, Verified DEA returns to 0. When this mode is
selected, the logical OR of Verified DEA and the Deactivate Request bit in
NR2(b2) allows the U-Interface transceiver to respond to the far-end
transceiver's intention to deactivate without requiring any interaction by the
external microcontroller. Note that the state of Verified ACT and Verified DEA
may be monitored by the external microcontroller through BR3(b2-b1).

Table 5-7. M4 Dual Consecutive Modes Example

Superframe Received M4 Byte BR1 Contents Action
1 0000 0000 0000 0000 —
2 1000 0001 0000 0000 -
3 0001 0001 0000 0001 IRQL1 is set

— M4 Delta Mode (b5, b4 = 1,0) — The Delta mode compares the M4 data from the

NOTE:

previous superframe against the current received superframe M4 data. If there
is a difference in at least one bit, BR1 is updated and an IRQ1 interrupt is issued.
Note that in this mode, BR1 always contains a copy of the latest received M4
byte from the previous superframe.

M4 Every Mode (b5, b4 = 1,1) — The Every mode stores each received superframe
of M4 data in BR1 and issues an interrupt at the end of every received
superframe.

Regardless of the mode of operation, BR1 is not altered while Superframe
Sync (NR1(b1)) is 0.

— M4 Trinal-Check Mode—The M4 ACT, DEA, SAI, and UOA bits can be
configured for trinal-check operation by setting OR7(b0) to a 1. See Section
4.5.8 for more detail.
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M5/M6 Control 1-0 (b3, b2) —These bits control the M5/M6 handling capability
of the U-Interface transceiver. The default mode setting is b3, b2 = 0,0, which
selects the Dual Consecutive mode. These controls are identical in operation to the
M4 mode control functions, except that they apply to M50, M51, and M60. Refer to
the M4 Control mode paragraphs above for a description of the M5/M6 Control
modes. The M5/M6 interrupt, IRQO (NR3(b0)), occurs in the middle of the
superframe when basic frame 4 has been completely received.

Table 5-8. M5/M6 Control Modes

M5/M6 Control 1:0

Description
b3 b2
0 0/1 M5/M6 Dual Consecutive mode.
1 0 Delta mode.
1 1 Every mode.

NOTE:

FEBE/NEBE Control — This bit controls how the transmitted FEBE is computed. If
this bit is 0, the transmitted FEBE is set active if either the Computed NEBE
(BR3(b3)) is active or the FEBE input (BR2(b4)) is set active. If this control bit =1,
the transmitted FEBE = whatever is set in the FEBE input (BR2(b4)).

For FEBE and NEBE, active means set to 0.
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b7 b6 b5 b4 b3 b2 b1 b0
SelectDump | Select DCH Select
Reserved Reserved Reserved Reserved Reserved Access Access Overlay
rw rw rw
Figure 5-26. U-Interface BR10 Bit Definitions
Figure 5-26 names the bit fields in BR10. The bits are defined as follows:

NOTE:

Select Dump Access (b2) — This bit hides the normal byte register BR13, and the
register becomes a byte-wide access port, OR13, to the dump/restore mechanism
of the U-Interface. Two more bits in the overlay registers control the operating
mode of the dump/restore mechanism. See Section 5.3.4.9. This bit is reset by both
hardware and software resets.

Select DCH Access (b1) —This bit hides the normal byte register, BR12, and the
register becomes an 8-bit read-only/write-only register, OR12, and provides
access to the D channel. When this bit is asserted, D channel input data present on
the pin interfaces is ignored and DOUT is high impedance. Instead, the D channel
is sourced strictly from this register. D channel data received from the U-Interface
maintains correct byte alignment relative to the U-Interface basic frame boundary
on the pin interfaces, and is readable through OR12, eight bits at a time. IRQ3 is
used to indicate when every new eight bits of data are received, in addition to
indicating a change in receive status.

A special code (1111) is loaded in Nibble register NR1, to indicate that the source
of the interrupt is the D channel access register. Both transmit and receive of the D
channel data is aligned respective to the transmit and receive superframes. When
selected, the D channel access register has the highest priority over other possible
routes (e.g., the IDL/GCl interface and the D channel port), for the D channel data.
This bit is reset by both hardware and software resets. Software should read and
write this register at the time the D channel interrupt occurs.

Enabling OR12 access, enables the D channel interrupt onto IRQ3. The interrupt
must still be enabled via IRQ3 Enable in NR4 for the IRQ pin to become active.
Upon receipt of the interrupt, the external controller must read the interrupt status
in NR3 to determine that it is an IRQ3. The controller must then read NR1, where
it would find the code 1111, indicating the actual source is a D channel interrupt.

If DCH Access mode is used in conjunction with timeslot assignment, the
D channel timeslot must not be timeslot 0 in order to maintain
synchronization with the transmit superframe.

Select Overlay (b0) —This bit hides the normal byte registers BRO-BR9, and the
registers become the overlay registers OR0-OR9. In general, the overlay registers
contain device information that needs to be set only once following reset, such as
the timeslot information or during some test mode. This bit is reset by both
hardware and software resets.
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5.3.3.12 U-Interface BR11

b7 b6 b5 b4 b3 b2 b1 b0
Activation | Activation | Activation | Activation | Activation | Activation | Activation | Activation
Control mode | Control 6 | Control 5 | Control4 | Control 3 | Control2 | Control 1 | Control O Timer
(BR12(b7)=0) Disable
wo wo wo wo wo wo wo wo

Activation | Activation | Activation | Activation | Activation | Activation | Activation | Activation

Interpolate State 6 State 5 State 4 State 3 State 2 State 1 State 0 Timer

mode
(BR12(b7)=1)

Expire

ro ro ro ro ro ro ro ro

Figure 5-27. U-Interface BR11 Bit Definitions

Figure 5-27 names the bit fields in BR11. The function of this register depends on the
values set in BR12. When the Activation Control Steer bit (BR12(b7)) = 0, the BR11 bits
are defined as follows:

Activation Control 6-0 (b7-b1) — These write-only bits allow the external
microcontroller to set a new activation state for the U-Interface transceiver to
execute. The transition to this state is controlled by BR12. Use of this register is not
required for normal operation.

Activation Timer Disable (b0) — When this write-only bit is 0, the activation timer
operates normally. During activation, the timer runs for approximately 15
seconds, and then the Activation Timer Expire bit becomes 1, and the activation
state machine reacts to the time-out. When this bit = 1, the activation timer is
disabled and the Activation Timer Expire always reads back as 0.

When the Activation Control Steer bit (BR12(b7)) = 1, the BR11 bits are defined as
follows:

Activation State 6-0 (b7-b1) — These read-only bits contain the current state of the
internal activation controller. Activation State 6, BR11(b7) indicates cold start
mode when it is 0 and indicates warm start mode when it is 1.

Activation Timer Expire (b0) — This bit shows the status of the activation timer. A
1 indicates that the activation timer has expired.
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5.3.3.13 U-Interface BR12

b7 b6 b5 b4 b3 b2 b1 b0
Activation Load Step Hold Big Jump Force
) Control Activation | Activation | Activation Select Linkup
Write-only Steer reserved State State State reserved
wo wo wo wo wo wo
EPI 18 EPI 17 EPI 16 EPI 15 EPI 14 EPI 13 EPI 12 EPI 11
Read-only
ro ro ro ro ro ro ro ro

Figure 5-28. U-Interface BR12 Bit Definitions

Figure 5-28 names the bit fields in BR12. For a write to this register, the bits are defined
as follows:

NOTE:

Activation Control Steer (b7) — When this bit is 0, the internal MC145576 CPU has
total control of its peripherals, and has them perform a normal activation
procedure. However, when this bit = 1, the internal CPU and its peripherals are
directed to use the control information provided in BR13, BR15A(b7), and
BR15A(b6).

Load Activation State (b5) — When this bit = 1, Activation Control 6-0 is loaded
into the activation controller as the new state. The load is performed at a time that
does not adversely affect the operation of the CPU, and takes place within 1 baud
of setting this bit to 1. To load an activation state, this bit must initially be 0. The
desired state is then loaded into BR11 and this bit is set to 1. Loading overrides the
setting of the Hold Activation State bit (b3).

Step Activation State (b4) —When this bit = 1, the activation controller advances
to its next state based on its current inputs. The step is performed at a time that
does not adversely affect the operation of the CPU. This bit must be returned to 0
following the step, to prepare for subsequent steps. Stepping overrides the Hold
Activation State bit (b3). The step does not occur unless the CPU has determined
that a condition for continuing to the next activation state is satisfied.

Hold Activation State (b3) — When this bit =1, the activation controller remains in
the current state until either a Load Activation State (b5) or a Step Activation State
(b4) is performed.

Big Jump Select (b2) — When this bit =1, timing phase jumps are made in four-unit
increments. When this bit = 0, timing phase jumps are in one-unit increments.
Ensure that reserved bit bl is always 0 to maintain future compatibility.
Force Linkup (b0) — When this bit = 1, the internal status is forced to be that of full-
duplex operation, but the CPU is still operating according to the activation state as

read in BR11. However, loopbacks and maintenance operations may be performed
at the Superframe Framer/Deframer level with full data transparency.

This register also constitutes part of the read-only EPI register as follows:

EPI118-11 (b7-b0) — These are the most significant bits of the CPU EPI register. The
EPI register in the CPU takes on different meanings, depending on the current
activation state. This EPI register is updated once per frame. The EPI bits 10-3 are
in BR13. The EPI bits 2-0 are not available to the external microcontroller.
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5.3.3.14 U-Interface BR13

b7 b6 b5 b4 b3 b2 b1 b0
Enable Accumulate | Enable EC Fast EC | Accumulate |Enable DFE | Fast DFE/ Clear All
Write- MEC EC Output Updates Beta DFE Output| Updates ARC Beta | Coefficients
only Updates
wo wo wo wo wo wo wo wo
Read- EPI 10 EPI 9 EPI 8 EPI7 EPI 6 EPI 5 EPI 4 EPI 3
only ro ro ro ro ro ro ro ro

Figure 5-29. U-Interface BR13 Bit Definitions

Figure 5-29 names the bit fields in BR13. For a write to the register, the bits are defined as
follows:

* Enable MEC Updates (b7) —When set to 0, this bit freezes the current coefficients
of the Memory Echo Canceller (MEC).

* Accumulate EC Output (b6) — When this bit = 1, the results of all three echo
cancellers (MEC, Transversal Echo Canceller (TEC), and Infinite Impulse Response
Echo Canceller (IIREC)) are included in the process of recovering the received
symbol.

* Enable EC Updates (b5) — When set to 0, this bit freezes the current coefficients of
the TEC and IIREC echo cancellers.

* Fast EC Beta (b4) — This bit controls the echo canceller beta constant. A 1 instructs
the echo canceller to adapt at its fastest rate.

* Accumulate DFE Output (b3) — When 0, this bit forces the output from the
Decision Feedback Equalizer (DFE) convolution to 0 and the symbol storage
elements of the DFE alternate + 1. When this bit is 1, the DFE convolution is
included in the process of recovering the received symbol.

* Enable DFE Updates (b2) — When set to 0, this bit freezes the DFE coefficients and
the Adaptive Reference Control (ARC) tap.

* Fast DFE/ARC Beta (b1) — This bit controls the betas for the DFE and ARC. When
set to 1, the DFE and ARC adapt at their highest rate.

* Clear All Coefficients (b0) — When set to 1, the coefficients in the DFE, ARC, TEC,

and MEC are cleared and the elastic buffer is reset. The timing offset between the
receive and transmit clocks is not altered by setting this bit.

This register also constitutes part of the read-only EPI register as follows:

* EPI10-3 (b7-b0) — These are the least significant bits of the EPI register within the
CPU. The EPI register in the CPU takes on different meanings, depending on the
current activation state. This EPI register is updated once per frame. The EPI bits
18-11 are in BR12. EPI bits 2-0 are not available to the external microcontroller.
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5.3.3.15 U-Interface BR14

b7 b6 b5 b4 b3 b2 b1 b0
RO/WO to Framer-to- * 1 Tones
R/W Deframer
reserved reserved Loop reserved reserved reserved
rw rw rw

Figure 5-30. U-Interface BR14 Bit Definitions

Figure 5-30 names the bit fields in BR14. The bits are defined as follows:

* RO/WO to R/W (b6) —When this bit = 1, all of the write-only registers, become
read/write registers for diagnostic purposes. A normally read-only bit is not
available when this b6 = 1.

* Framer-to-Deframer Loopback (b4) — This bit enables the Superframe Framer to
Superframe Deframer Loopback mode when it is 1. The transmit drivers are off in
this mode.

* +1 Tones (b3) —When this bit =1, the Superframe Framer generates its tones (10
KHz and 40 KHz) using + 1 quats instead of the default of + 3 quats.

NOTE: Ensure that reserved bits b7, b5, b2, bl, and b0 are always 0.
5.3.3.16 U-Interface BR15

b7 b6 b5 b4 b3 b2 b1 b0

Mask 7 Mask 6 Mask 5 Mask 4 Mask 3 Mask 2 Mask 1 Mask 0

ro ro ro ro ro ro ro ro

Figure 5-31. U-Interface BR15 Bit Definitions

Figure 5-31 names the bit fields in BR15. These bits are:

* Mask 7-Mask 0 (b7-b0) — These bits represent the revision number of the
MC145576 transceiver manufacturing mask set.
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5.3.4 U Overlay Registers

The overlap map is enabled by setting any of the bits BR10(b2-b0). Setting the bits
replaces BR0O-BR9Y, BR12, and/or BR13 with the the specified overlay registers. Clearing

the bits in BR10(b2-b0) restores the Byte Registers.

Reg. b7 b6 b5 b4 b3 b2 b1 b0
ORO DOUT B1 Channel Timeslots Bits (7-0)
OR1 DOUT B2 Channel Timeslots Bits (7—0)
OR2 DOUT D Channel Timeslots Bits (7—0)
OR3 DIN B1 Channel Timeslots Bits (7—0)
OR4 DIN B2 Channel Timeslots Bits (7-0)
OR5 DIN D Channel Timeslots Bits (7-0)
OR6 | TSA B1EN| TSA B2EN |TSA DEN GM(ZIBUI:(? reserved reserved reserved reserved
FEBE/ .
OR7 reserved reserved reserved | reserved reserved CRCMode NEBE M4 Trinal
Corrupt Mode
Rollover
OR8 D/R Mode1 | D/RMode O | reserved | reserved reserved reserved reserved reserved
Open Analo
OR9 reserved Feedback 9 reserved reserved reserved reserved reserved
. Loopback
Switches
D Channel Access Select Overlay
D Channel Transmit Bits (7-0)
OR12 " -
D Channel Receive Bits (7-0)
Dump/Restore Access Select Overlay

OR13 Dump Register Write Access (7-0)

Dump Register Read Access (7-0)

Figure 5-32. U-Interface Overlay Register Map

Figure 5-32 shows the U-Interface registers that overlay the standard byte registers. The
address for the overlay registers is the same as the address for the standard byte register

set. The overlay registers are substituted for the standard registers when at least one of
BR10(b2, b1, or b0) = 1.

S/T-Interface
Din

Dout

AA

MC145576

Yy \

U-Interface

Dout

Din

DIN+

/

DOUT

Figure 5-33. DIN and DOUT Internal Routing in Timeslot Assigner Mode
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5.3.4.1 U-Interface ORO

b7 b6 b5 b4 b3 b2 b1 b0

DOUT B1 Channel Timeslot Bits (7-0)

Figure 5-34. U-Interface ORO Bit Definitions

Figure 5-34 names the bit fields in ORO0. These bits are:

* DOUT B1 Channel Timeslot Bits (b7-b0) — This register allows the B1 channel
timeslot output from the Dout output of the U-Interface to be allocated one of 256
start points, corresponding to each 2-bit boundary defined by the DCL clock. The
default value for ORO is $00.

5.3.4.2 U-Interface OR1

b7 b6 b5 b4 b3 b2 b1 b0

DOUT B2 Channel Timeslot Bits (7-0)

Figure 5-35. U-Interface OR1 Bit Definitions

Figure 5-35 names the bit fields in ORO0. These bits are:

* DOUT B2 Channel Timeslot Bits (b7-b0) — This register allows the B2 channel
timeslot output from the Dout output of the U-Interface to be allocated one of 256
start points, corresponding to each 2-bit boundary defined by the DCL clock. The
default value for OR1 is $00.

5.3.4.3 U-Interface OR2

b7 b6 b5 b4 b3 b2 b1 b0

DOUT D Channel Timeslot Bits (7-0)

Figure 5-36. U-Interface OR2 Bit Definitions

Figure 5-36 names the bit fields in OR2. These bits are:

* DOUT D Channel Timeslot Bits (b7-b0) — This register allows the D channel
timeslot output from the Dout output of the U-Interface to be allocated one of 256
start points, corresponding to each 2-bit boundary defined by the DCL clock. The
default value for OR2 is $00.

NOTE: To validate the signal sent by pin UDCLK (pin 9), the D channel timeslot
programmed in OR2 should be different from the B1 and B2 channels
timeslot programmed in OR0 and OR1 even if B1 or B2 timeslots are not
enabled.
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5.3.4.4 U-Interface OR3

b7 b6 b5 b4 b3 b2 b1 b0

DIN B1 Channel Timeslot Bits (7-0)

Figure 5-37. U-Interface OR3 Bit Definitions

Figure 5-37 names the bit fields in OR3. These bits are:

* DIN B1 Channel Timeslot Bits (b7-b0) — This register allows the B1 channel
timeslot input from the Din input of the U-Interface to be allocated one of 256 start
points, corresponding to each 2-bit boundary defined by the DCL clock. The
default value for OR3 is $00.

5.3.4.5 U-Interface OR4

b7 b6 b5 b4 b3 b2 b1 b0

DIN B2 Channel Timeslot Bits (7-0)

Figure 5-38. U-Interface OR4 Bit Definitions

Figure 5-38 names the bit fields in OR4. These bits are:

* DIN B2 Channel Timeslot Bits (b7-b0) — This register allows the B2 channel
timeslot input from the Din input of the U-Interface to be allocated one of 256 start
points, corresponding to each 2-bit boundary defined by the DCL clock. The
default value for OR4 is $00.

5.3.4.6 U-Interface OR5

b7 b6 b5 b4 b3 b2 b1 b0

DIN B1 Channel Timeslot Bits (7-0)

Figure 5-39. U-Interface ORS Bit Definitions

Figure 5-39 names the bit fields in OR3. These bits are:

* DIN B1 Channel Timeslot Bits (b7-b0) — This register allows the D channel
timeslot input from the Din input of the U-Interface to be allocated one of 256 start
points, corresponding to each 2-bit boundary defined by the DCL clock. The
default value for ORS5 is $00.
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5.3.4.7 U-Interface ORG6

b7 b6 bd b4 b3 b2 b1 b0
TSA B1 TSA B2 TSAD GCl Select
Enable Enable Enable M4-BRO reserved reserved reserved reserved
rw rw rw rw
Figure 5-40. U-Interface ORG6 Bit Definitions
Figure 5-40 names the bit fields in OR6. These bits are:

NOTE:

NOTE:

TSA B1 Enable (b7) — This bit is used to enable the B1 channel in IDL Timeslot
mode. The B1 timeslot is defined through Overlay registers OR0 and OR3.
Whenever any channel (B1, B2, or D) is enabled for Timeslot mode, all channels
enter Timeslot mode. If in Timeslot mode and TSA B1 Enable is 0, then the Bl
channel is not present on the pin DOUT, and the B1 channel transmit on the U-
Interface is actively driven high.

TSA B2 Enable (b6) — This bit is used to enable the B2 channel in IDL Timeslot
mode. The B2 timeslot is defined through Overlay registers OR1 and OR4.
Whenever any channel (B1, B2, or D) is enabled for Timeslot mode, all channels
enter Timeslot mode. If in Timeslot mode and TSA B2 Enable is 0, then the B2
channel is not present on the pin DOUT, and the B1 channel transmit on the U-
Interface is actively driven high.

TSA D Enable (b5) — This bit is used to enable the D channel in IDL Timeslot
mode. The D timeslot is defined through Overlay registers OR2 and ORb5.
Whenever any channel (B1, B2, or D) is enabled for Timeslot mode, all channels
enter Timeslot mode. If in Timeslot mode and TSA D Enable is a 0, then the D
channel is not present on the pin DOUT, and the D channel transmit on the U-
Interface is actively driven high.

Setting b7, b6, or b5 puts the MC145576 in Timeslot Assigner mode. In

Timeslot Assigner mode, the IDL 8/10 mode bit in BR7(b0) is ignored and
data is placed according to values programmed in OR0-OR5.

GCI Select M4-BRO (b4) — This bit is useful only in conjunction with full GCI
mode. In that mode, when this bit = 0, the GCI C/I channel control automatically
sets and resets M4 channel control bits pertaining to the activation state. The bits
controlled by the C/I channel are: ACT and SAI. Additionally, the PS1, PS2 bits are
transmitted according to the state of PS1 and PS2 pin inputs. When this bit =1, all
M4 bits are transmitted according to the data present in BRO. When operating in
full GCI mode, the bit can be set/cleared by using the monitor channel byte
register read /write commands. After a hardware or software reset this bit is 0.
Normally, GCI operation does not require this bit to be set to a 1.

After a hardware or software reset, all bits default to 0.
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5.3.4.8 U-Interface OR7

b7 b6 b5 b4 b3 b2 b1 b0
CRC FEBE/
Corrupt NEBE M4 Trinal
reserved reserved reserved reserved reserved Mode Rollover Mode
rw rw rw

Figure 5-41. U-Interface ORY7 Bit Definitions

Figure 5-41 names the bit fields in OR7. These bits are:

NOTE:

CRC Corrupt Mode (b2) — This bit changes the operating mode of the input
control bit CRC Corrupt (BR8(b3)). When OR7(b2) =1, the CRC Corrupt input is
used to corrupt one, and only one, outgoing superframe CRC. When OR7(b2) = 0,
the CRC Corrupt function selected by BR8(b3) operates without restriction. That
is, If BR8(b3) is set (1) and OR7(b2) is cleared (0), the CRC of all transmitted
superframes is inverted, and this continues until BR8(be) is explicitly reset.

FEBE/NEBE Rollover (b1) — This bit changes the operating mode of the FEBE and
NEBE counter registers BR4 and BR5. When FEBE/NEBE rollover = 1, the FEBE
and NEBE counter registers do not saturate at all 1s, but instead, rollover from $FF
to $00. When FEBE/NEBE rollover = 0, the FEBE and NEBE counter registers
saturate at $FF; since neither register is cleared by hardware or software reset, each
can only be restarted by writing a new initial value to the register.

M4 Trinal Mode (b0) — This bit changes the operating mode of the persistence
checking performed on the ACT, DEA, SAI, and UOA bits in the deframer. When
M4 Trinal mode = 1, the checked M4 bits must be valid for three consecutive
superframes before asserting Verified ACT, or Verified DEA, etc. When M4 Trinal
mode = 0, the M4 bit-checking is controlled by BR9(b5,b4). When operating in full
GCI mode, the MC145576 performs trinal checks on the received M4 channel ACT,
DEA, SAI, and UOA bits.

After a hardware or software reset, all bits default to 0.
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5.3.4.9 U-Interface ORS8

b7 b6 b5 b4 b3 b2 b1 b0

D/R Mode 1 | D/R Mode 0

reserved reserved reserved reserved reserved reserved
rw rw

Figure 5-42. U-Interface ORS8 Bit Definitions

Figure 5-42 names the bit fields in ORS8. These bits are:
* D/R Mode (1-0) (b7, b6) — These bits control the operating mode of Dump/
Restore Access Overlay register OR12.

— 00— Sets the mode for normal dumping and restoring of the internal
coefficients via the EYE_,, interface

— 01 —Permits write access to the arctap
— 10—Permits read access to the arctap

— 11—Should be selected to perform dump/restore via the IDL or GCI interface
depending on the state of the IDL/GCI pin

NOTE: Reserved bits b5-b0 must be set to 0 at all times. After a hardware or
software reset, all bits default to 0.

5.3.4.10 U-Interface OR9

b7 b6 b5 b4 b3 b2 b1 b0
Open
Feedback Analog
reserved Switches Loopback reserved reserved reserved reserved reserved
rw rw

Figure 5-43. U-Interface OR9 Bit Definitions

Figure 5-43 names the bit fields in OR9. These bits are:

* Open Feedback Switches (b6) —When this bit = 1, it opens the internal feedback
path between the transmit (TxP/TxIN) and the receive (RxP/RxIN) sections. This
feature may be used in conjunction with analog loopback.

* Analog Loopback (b5) — When this bit = 1, it invokes a receive analog loopback.

NOTE: Reserved bits b7 and b4-b0 must be set to 0 at all times. After a hardware
or software reset, all bits default to 0.
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5.3.4.11 U-Interface OR12

b7 b6 b5 b4 b3 b2 b1 b0

D Channel Transmit/Receive Bits (7-0)

ro/wo

Figure 5-44. U-Interface OR12 Bit Definitions

Figure 5-44 names the bit fields in OR2. These bits are:

* D Channel Transmit/Receive Bits (b7-b0) — When BR10(b1) = 1, this double
buffered register takes the place of Normal Byte register BR12, and the register
becomes an 8-bit read-only / write-only register providing access to the D channel.
In this mode, D channel input data present on the pin interfaces of MC145576 is
ignored. Instead, D channel is sourced strictly from this register. D channel data
received from U-Interface is byte aligned to Superframe Sync, and is readable
through OR12, eight bits at a time. This register is updated with the received D
channel data, when SFS, NR1(b3) is a 1. Data is transferred from OR12 to the U-
Interface, when SFS, NR1(b3), is a 1. IRQ3 is used to indicate when each new eight
bits of data are received. A special code (1111) is loaded in Nibble register NR1, to
indicate that the source of the interrupt is the D channel access register. Reading
OR12 clears the special code (1111) from NR1, but does not affect any updates in
activation status. So, if there has been a change in activation status, an interrupt is
still queued up even though the D channel interrupt has been cleared. Both
transmit and receive D channel data are aligned to the transmit and receive
superframes. The MC145576 does not perform any HDLC framing/deframing. D
channel data is transmitted to and received from the U-Interface most significant
bit first.

NOTE: If this register is used when the timeslot assignment is enabled, the D
channel timeslot must not be 0, in order to maintain synchronization with
the transmit superframe.

5.3.4.12 U-Interface OR13

b7 b6 b5 b4 b3 b2 b1 b0

Dump Register Access Bits (7-0)
ro/wo

Figure 5-45. U-Interface OR13 Bit Definitions

Figure 5-45 names the bit fields in OR2. These bits are:

* Dump Register Access Bits (b7-b0) —This register takes the place of Byte register
BR13 when BR10(b2) is set, and then becomes a byte-wide access port to the U-
Interface dump/restore mechanism. Two more bits in the overlay registers control
the operating mode of the dump/restore mechanism. (See Section 5.3.4.9.)

NOTE: This bit is reset by both hardware and software resets. After a hardware or

software reset, all bits default to 0.
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5.4 S/T-Interface Registers

These registers are located in the S/ T-Interface portion of the MC145576 and are almost
exclusively relevant to the operation of the S/ T-Interface. Exceptions to this are detailed

separately.

5.4.1 S/T Nibble Registers

The S/T Nibble Registers are a set of seven control and status registers used with the
S/ T- Interface. Figure 5-46 lists the registers along with bit names and default settings

after reset.

Value
Register b3 b2 b1 b0 after
Reset

NRO Software Reset reserved Absolute Min Return to Normal $0

Power
NR1 Activation Indication Error Indication (EI) Sleep Indication Frame Sync (FS) $2
(Al (Sh
Activation Request Deactivation Request Activation Timer ,

NR2 (AR) (DR) T1 Expired Terminal Class $0

NR3 IRQ3 IRQ2 IRQ6 IRQ7 $8

NR4 IRQ3 Enable IRQ2 Enable IRQ6 Enable IRQ7 Enable $0

Invert B1 Channel Invert B2 Channel
NR5 Idle B1 Channel TX | Idle B2 Channel TX on to/from S/T- to/from S/T- $0
on S/T-Interface S/T-Interface
Interface Interface
IDL/GCI 2B+D
Transparent . . Sleep Power Down Exchange B1 and
NR6 Loopback at S/T- Fixed Timing Enable Mode Disable B2 at S/T-Interface $0
Interface
Figure 5-46. S/T-Interface Nibble Register Map
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5.4.1.1 S/T-Interface NRO

b3

b2

b1

b0

Software Reset

r'w

reserved

Absolute Min Power

r'w

Return to Normal

Figure 5-47. S/T-Interface NRO Bit Definitions

Figure 5-47 names the bit fields in NRO. These fields are defined as follows:

Software Reset (b3) — When NRO(b3) is 0, the MC145576 functions normally.
When this bit =1, a software reset is applied to the internal circuits of the S/ T-
Interface. The effect of the software reset is the equivalent of holding the external
reset input low (hardware reset), except that NRO(b3-b0) is not reset. Thus, when
this bit is set, all internal registers (except NRO) are returned to their initial state.
Application of either a hardware or software reset has the effect of re-initializing
all the internal registers; it does not prevent access to the SCP.

Absolute Minimum Power (b1) — When this bit is 0, the MC145576 functions
normally. When this bit = 1, the S/ T-Interface enters a power conservation mode.
In this mode a software reset is applied to the chip, all circuits are initialized, all
clocking of the device is blocked, and the nonessential bias to the analog functions
of the transceiver are removed such that the device consumes the absolute
minimum amount of power. The transmit section of the chip is held in the INFO 0
state and IDL Tx is held in the idle 1s condition. This bit has no effect on the
operation of the SCP. In this mode, only the SCP can operate.

Return to Normal (b0) — When this bit is 0, the MC145576 functions normally.
When this bit is 1, the following bits are reset:

— BR11(b0) 96 KHz Test Signal

— BR11(b1) External S/ T Loopback
— BR6(b7-b0)

— BR8(b0) Single Pulse Test Signal

5-4- 1 l2

S/T-Interface NR1

b3

b2

b1

b0

Activation Indication (Al)

ro

Error Indication (EI)

ro

Sleep Indication (SI)

ro

Frame Sync (FS)
ro

Figure 5-48. S/T-Interface NR1 Bit Definitions

Figure 5-48 names the bit fields in NR1. These fields are defined as follows:

Activation Indication (AI) (b3) —This bit is set when the loop is fully activated,
that is, when it is transmitting INFO 4 and receiving INFO 3.

Error Indication (EI) (b2) —NR1(b2) is set to indicate an error condition has been
detected by the activation state machine of the transceiver, as outlined in CCITT
1.430, ETSI ETS 300012, and ANSI T1.605. The low-to-high level transition of the EI
bit corresponds to the EI1 error indication reporting, while the high-to-low level
transition of the EI bit corresponds to the EI2 error indication reporting recovery.
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Sleep Indication (SI) (b1) — NR1(b1) is set when the S/ T-Interface is in Sleep
mode.

Frame Sync (FS) (b0) —NR1(b0) is set when frame synchronization is achieved.
NR1(b0) is cleared whenever frame synchronization is lost.

5.4.1.3 S/T-Interface NR2

b3 b2 b1 b0

Activation Request (AR) | Deactivation Request (DR) | Activation Timer T1 Expired Terminal Class

rw rw rw rw

Figure 5-49. S/T-Interface NR2 Bit Definitions

Figure 5-49 names the bit fields in NR2. These fields are defined as follows:

Activation Request (AR) (b3) —When this bit = 1, an activation request input is
passed to the activate state machine within the S/ T transceiver, as outlined in
CCITT 1.430, ETSI ETS 300012, and ANSI T1.605. If the transceiver is in the idle
state (i.e., transmitting and receiving INFO 0), then AR causes INFO 2 to be sent
out on the transmit side of the S/ T-Interface. This bit is returned low by the S/T-
Interface after its active transition (low-to-high) is recognized by the activation/
deactivation state machine of the transceiver to indicate recognition of the
requested action.

Deactivate Request DR (b2) — When this bit = 1, a deactivate request input is
passed to the activation state machine within the S/ T-Interface, as outlined in
CCITT 1.430, ETSI ETS 300012, and ANSI T1.605. The deactivate request input is
used to initiate deactivation of the transmission loop. This bit is returned low by
the S/T transceiver after its active transition (low-to-high) has been recognized by
the activation/deactivation state machine of the transceiver to indicate recognition
of requested action and that deactivation is proceeding.

Activation Timer Expired Input (b1) — When this bit =1, an activation timer
expired input is passed to the activation state machine of the S/ T-Interface. This
bit corresponds to the Timer #1 expire input. These timers correspond to the
activation timers outlined in CCITT 1.430, ETSI ETS 300012, and ANSI T1.605. The
timer expire input informs the activation/deactivation state machine that
sufficient time has elapsed since the request to activate the loop and that attempts
to do so should be abandoned. This bit is normally set by the controlling device
and is automatically cleared when the MC145576 has activated the loop. This bit
can be reset by hardware or a software reset.

Terminal Class (b0) — When the MC145576 is configured for NT Terminal mode,
this bit sets the class for D channel operation. When this bit is 0, the chip is set for
class 1 operation. Alternatively, when this bit is 1, the chip is configured for class
2 operation. Class 1 and class 2 operations are as per CCITT 1.430, ETSI ETS 300012,
and ANSI T1.605 (i.e., class 1 is the higher class, used for signalling information,
and class 2 is the lower class). The class can also be chosen externally by means of
the CLASS/ECHO_IN pin. In this case, the class is chosen by the logical OR of the
external pin and NR2(b0). NR2(b0) can be reset by a hardware or a software reset.
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5.4.1.4 S/T-Interface NR3

b3 b2 b1 b0
IRQ3 Rx Info changed IRQ2 Multiframe Reception IRQ6 FECV Detection IRQ1 Terminal D Collision
rw ro rw rw

Figure 5-50. S/T-Interface NR3 Bit Definitions

Figure 5-50 names the bit fields in NR3. These fields are defined as follows:

NOTE:

IRQ3 Change in Rx INFO State (b3) — The interrupt request condition IRQ3 is
generated whenever a change occurs in the received information state of the
transceiver. This corresponds to a change in the receiving INFO 0, INFO 1, INFO
3, or INFO X state. Thus, when a change occurs in one of these states, the
MC145576 internally sets this bit. An external interrupt occurs if Enable IRQ3
(NR4(b3)) is set. IRQ3 can be cleared by writing a 0 to NR3(b3).

The transmission states (INFO 0, INFO 2, and INFO 4) are as defined in
Section 3. INFO X is defined as any transmission state other than those
states. An example of such a state would be when the MC145576 is
programmed to transmit a 96 KHz test tone (BR11(b0) = 1). An INFO X
state interrupt is generated only when receive INFO X