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The MC145572 U–interface transceiver is a single chip device for the Integrated Services Digital Net-
work Basic Access Interface that conforms to the American National Standard ANSI T1.601–1992.
The device, which can be configured for LT (Line Termination) or NT (Network Termination) applica-
tions, performs all necessary Layer 1 functions while utilizing 2B1Q line coding.

The MC145572 is a redesign of the MC145472 and MC14LC5472 U–interface transceivers. The inter-
nal signal processing algorithms are the same as for the original MC145472 to maintain its industry–
leading performance. The control and time division multiplex interfaces have been significantly
enhanced to serve the needs of the growing ISDN (Integrated Services Digital Network) marketplace.
The use of the latest process technologies permits the MC145572 to be made available in 44–lead
PLCC and TQFP packages.

The MC145572 is designed to be easily retrofit into existing MC145472/MC14LC5472 designs with
minimal software and hardware changes. New designs can take advantage of enhanced digital inter-
face features of the MC145572, such as the timeslot assigner and the availability of superframe align-
ment signals. Software that implements analog loopbacks or Superframer–to–Deframer loopbacks
may have to be changed. See Section 5.6 .

The MC145572 can operate in many different modes. The control of these various modes is provided
via special purpose pins and the Serial Control Port (SCP) or the Parallel Control Port (PCP). The
SCP conforms to the Motorola Serial Control Peripheral Interface standard, an industry standard serial
microprocessor interface. The PCP is a standard microprocessor bus port. The designer may choose
between using the General Circuit Interface (GCI) or the Motorola Interchip Digital Link (IDL)–type
time division 2B+D data interface. A timeslot assigner is also provided on the MC145572.

The customer data crossing the U–reference point consists of two 64 kbps B channels and one
16 kbps D channel in each direction. Maintenance and framing overhead is also included for a total
160 kbps data (80 Kbaud signalling) rate.

The specifications for the pullable crystal have been relaxed.

��� ����
������
 ���������	�

In addition to descriptions of the ISDN network and basic MC145572 device functionality, this document
also contains several appendices:

Appendix A, MC145572EVK ISDN U–Interface Transceiver Evaluation Kit , provides a brief over-
view of the extremely versatile MC145572EVK, which is available to assist with design–in of the
MC145572. All developers of MC145572–based products are strongly encouraged to make use of
this inexpensive, but valuable tool.

Appendix B, Component Sourcing , lists specifications and potential sources for key external compo-
nents such as line interface transformers.

Appendix C, Printed Circuit Board Layout , provides recommendations for the printed circuit board
(PCB) layout.

Appendix D, Eye Pattern Generator , details design information to construct an eye pattern generator.

Appendix E, Line Interface Circuit Component Value Calculations , provides a design example
on how to calculate component values for the line interface circuit.

Appendix F, Applications , provides an example of how to configure two MC145572 U–interface trans-
ceivers as a repeater and how to connect MC14LC5540 ADPCM or MC14LC5480 PCM codecs for
pair gain applications.
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Appendix G, Performance , shows graphs of typical line interface circuit performance.

Appendix H, Test and Debug,  gives test and debug information on high impedance digital output
mode, control of transmit signals, and characterization of the pullable crystal.

Appendix I, Glossary of Terms and Abbreviations,  contains terms found in this and other Motorola
publications concerned with Motorola Semiconductor Products for Communications.

Appendix J, Standards Bodies,  gives a listing of major standards bodies, with contact information.

Every effort has been made to make this a complete and easy to use document; however, contact
your local sales office or the factory applications staff if you require any further assistance.

Information regarding the generic 2B1Q U–interface requirement is readily available in standards docu-
ments such as ANSI T1.601–1992; and therefore, has not been included in this document. The U–inter-
face equipment designer will find the ANSI document to be a useful reference.

��� �������

Key features of the MC145572 U–interface transceiver include:

• Single Chip 2B1Q Echo Cancelling Adaptively Equalized Transceiver

• Conforms to ANSI T1.601–1992, Integrated Services Digital Network (ISDN)–Basic Access
Interface for Use on Metallic Loops for Application on the Network Side of the NT (Layer 1
Specification), American National Standards Institute

• Compliant to ETSI ETR 080

• Warm Start Capability

• NT Synchronizes To and Operates With 80 kHz ± 32 ppm Received Signal from LT

• Supports Master, Slave, and Slave–Slave Timing Modes

• On–Chip FIFOs for Transmit and Receive Directions

• 2B+D Customer Data Provided by the Industry Standard IDL

• GCI

• Timeslot Assigner

• Control, Status, and Extended Maintenance Functions Provided through the SCP

• Microprocessor Bus Compatible Parallel Port Available as Pin Selectable Option

• On–Chip Conformance with Activation and Deactivation as Specified in ANSI T1.601

• Automatic Handling of Basic Maintenance Functions

• Automatic Internal Compliance with the Embedded Operations Channel (eoc) Protocol as Speci-
fied in the American National Standard

• Complete Set of Loopbacks for Both the IDL– and U–Reference Point Directions

• Pin Selectable for LT or NT Applications

• On–Chip 2.5 V Transmit Driver Meeting 1992 Requirement

• 8 kHz Reference Frequency in LT Mode

• High Performance CMOS Process Technology

• 5 V Power Supply

��� ������
	�

This revision (Rev. 3) of the MC145572/D data book uses change bars to indicate significant changes
or additions to the book with respect to Rev. 2. All references below pertain to MC145572/D, Rev. 3.

The following is a list of sections, figures, and tables with changes.

Sections:

1.1

1.4
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Sections, continued:

3.3.2 MCU/GCI:

3.3.2 PAR/SER:

3.3.4 TxBCLK:

3.3.4 RxBCLK:

3.3.4 SFAR:

3.3.4 SFAX:

3.3.4 S0:

3.3.6 FREQREF: LT Mode

3.3.6 FREQREF: NT Mode

4.5.6 OR5

5.6.3 Pseudo Code modified

5.6.4 Added new section on Superframe Framer–to–Deframer loopbacks in systems having
multiple MC145572s

5.6.5 Was old Section 5.6.4. Modified code. Deleted old Section 5.6.5.

5.6.6 Added new section on external analog loopbacks in systems having multiple MC145572s

5.7 2B1Q Line Interface; moved to Appendix E

5.8 Crystal Oscillator; moved to Section 3.3.7

8.1

8.3.2.3

10.4

10.5

B.3

B.3.1

B.3.2 Deleted section

Figures:

3–1 Added FREQREF reference

4–5 Deleted figure; same as Figure 5–23

5–21

5–22

F–4 Added resistor line

F–5 Added FSX reference

F–6 Remote Access Multi–Line Configuration No. 2

F–7 Multi–Line U Line Card

Tables:

3–6 Changed values in PAR/SER column

8–3 Added NOP row

B–3 Deleted Part No. and Mode columns

NOTE

This revision (Rev. 3) was edited for consistency of information. No technical infor-
mation was changed that was not marked with change bars.
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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 in the 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.

����
��

���
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� � � �
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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

��� �����
����
 ������
��
� ��	� �����������

Figure 2–2 shows some typical ISDN applications of the MC145572 U–interface transceiver as well
as related ISDN applications for S/T–interface terminal equipment using Motorola semiconductor solu-
tions.

The LT example shows the U–interface transceiver in a line card environment. This line card can be
located in an ISDN central office switch or other ISDN compatible switching equipment, including a
remote switch or carrier terminal. In this application, the IDL and SCP of the MC145572 are interfaced
to the backplane of the switching equipment as required for the particular switch architecture.
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Figure 2–2. MC145572 Typical ISDN Applications

The NT1 converts the 2–wire U–interface to the 4–wire S/T–interface as shown. By combining an
MC145572 with a Motorola MC145574 S/T–interface transceiver, an NT1 can be readily implemented.

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 Multi-
protocol 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 architec-
tures are shown: the TA is implemented with the MC145488 Dual Data Link controller and a host
MCU system, and the TE1 is shown implemented with the MC68302 IMP.
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Typical non–ISDN pair gain application block diagrams are shown in Figures 2–3 and 2–4. Pair gain
is a technique to multiplex two or more analog phone lines over a single twisted pair.
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Figure 2–3. Pair Gain Application, Central Office Terminal
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Figure 2–4. Pair Gain Application, Remote Terminal
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This chapter describes the MC145572 pins and their operation. Additionally, quick reference tables
are provided. These tables are organized by the three major modes of operation and by package
type.

��� �
� �����
��
� ��
�� ��	������

The following tables (Tables 3–1 through 3–5) list the MC145572 pins in functional groups and provide
brief pin descriptions. For more detailed information, refer to the section indicated in the table title.
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MC1455723–2 MOTOROLA

Table 3–1. Power Supply and Mode Selection Pins (See Sections 3.3.1 and 3.3.2)

Pin No.

Pin Name TQFP PLCC Pin Description

Power Supply Pins

VDD 27 44 Positive power supply, nominally + 5 V.

VSS 29, 5 2, 22 Negative power supply, nominally ground.

VDDRx, VDDTx 30, 38 3, 11 Positive power supply for analog circuits, nominally + 5 V.

VSSRx, VSSTx 31, 37 4, 10 Negative power supply for analog circuits, nominally ground.

VDDI/O 7, 20 24, 37 Positive power supply for input and output circuits, nominally + 5 V.

VSSI/O 6, 19 23, 36 Negative power supply for input and output circuits, nominally ground.

CAP3V 28 1 Connection for internal 3 V regulator decoupling capacitor.

Mode Selection Pins

RESET 41 14 Hardware reset when at a logic low, normal operation when at a logic high. This pin has a
Schmitt trigger input.

NT/LT 42 15 Hardware selection of LT (logic low) and NT (logic high) operating mode.

MCU/GCI 26 43 MCU mode versus GCI mode select input.

PAR/SER 40 13 Parallel versus serial control port selection. PAR/SER = 1 (logic high) for a parallel port.
PAR/SER = 0 (logic low) for serial control port interfacing.

Table 3–2. Time Division Multiplex Interface Pins (See Section 3.3.3)

Pin No.

Pin Name TQFP PLCC Pin Description

Time Division Multiplex Data Interface

M/S 43 16 Master/Slave mode select input for the IDL2 or GCI interface.
Master mode for M/S = 1 (logic high).

FSR/FSC 10 27 The MCU 8 kHz frame sync for data transmitted on the Dout pin.
In GCI operation, this pin serves as the FSC pin.

FSX 11 28 The MCU 8 kHz frame sync for data input to the Din pin.
This pin is not used in GCI mode.

DCL 14 31 MCU bit clock, or GCI 2x bit clock.

Dout 13 30 Serial data out of MCU or GCI interface.

Din 12 29 Serial data into MCU or GCI interface.
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MC145572 3–3MOTOROLA

Table 3–3. Digital Data Interface Pins (See Section 3.3.4)

Pin Name Pin No.

MCU/
SCP
Mode

MCU/PCP
Mode

GCI
Mode TQFP PLCC Pin Description

SCPEN CS IN1 4 21 In serial port, MCU mode, SCPEN is the active low SCP enable input.
In parallel port, MCU mode, CS is the active low chip select.
In full GCI mode, defined when MCU/GCI = 0, this input is IN1.

SCPCLK R/W IN2 3 20 In serial port, MCU mode, SCPCLK is the serial control port clock input.
In parallel port, MCU mode, R/W is the read versus write indication to the
parallel port.
In full GCI mode, defined when MCU/GCI = 0, this input is IN2.

SCPRx D0 OUT1 1 18 In serial port, MCU mode, SCPRx is the serial control port data input.
In parallel port, MCU mode, D0 is the LSB of the parallel data bus.
In full GCI mode, defined by MCU/GCI = 0, OUT1 is an output reflecting the
state of bit 5 as set in BR7.

SCPTx D1 OUT2 2 19 In serial port, MCU mode, SCPTx is the serial control port data output.
In parallel port, MCU mode, this is signal D1 of the parallel data bus.
In full GCI mode, defined by MCU/GCI = 0, OUT2 is an output reflecting the
state of bit 6 as set in BR7

IRQ IRQ — 44 17 Open–drain active low output for microcontroller interrupt.

4.096
CLKOUT

D2 4.096
CLKOUT

17 34 4.096 MHz clock out.
In parallel port, MCU mode, this is signal D2 of the parallel data bus.

15.36
CLKOUT

D3 15.36
CLKOUT

18 35 15.36 MHz clock out. Not synchronized to recovered clock in the NT mode.
In parallel port, MCU mode, this is signal D3 of the parallel data bus.

BUFXTAL D4 BUFXTAL 21 38 This is a square wave output from the 20.48 MHz oscillator and it is not
synchronized to the recovered clock in the NT mode.
In parallel port, MCU mode, this is signal D4 of the parallel data bus.

EYEDATA
DCHCLK

D5 S2 22 39 In serial port, MCU mode, this pin may carry either EYEDATA or DCHCLK.
In parallel port, MCU mode, this is signal D5 of the parallel data bus.
In full GCI mode, this pin is the S2 input.

TxBCLK
DCHin

D6 FREFout 23 40 In serial port, MCU mode, this pin may carry either TxBCLK or DCHin.
TxBCLK is an 80 kHz clock output, aligned and synchronized to the
transmitted baud.
DCHin is the D channel port serial data input.
In parallel port, MCU mode, this is signal D6 of the parallel data bus.
In full GCI mode, operating as a GCI slave, this pin provides 2.048 MHz or
512 kHz synchronized clock output.

RxBCLK
DCHout

D7 CLKSEL 24 41 In serial port, MCU mode, this pin may carry either RxBCLK or DCHout.
RxBCLK is an 80 kHz clock output, aligned and synchronized to the received
baud.
DCHout is the D channel port serial data output.
In parallel port, MCU mode, D7 is the MSB of the parallel data bus.
In full GCI mode, operating as a GCI master, CLKSEL selects between
512 kHz and 2.048 MHz for DCL. CLKSEL = 1 selects 2.048 MHz.

SYSCLK
20.48 MHz

SFAR
TSEN

SYSCLK
20.48 MHz

SFAR
TSEN

S1 8 25 In either MCU mode, this pin may carry either SYSCLK, 20.48 MHz, SFAR, or
TSEN outputs.
SYSCLK is a 10.24 MHz clock for sampling EYEDATA.
SFAR is the receive data superframe alignment output in the NT and LT
modes.
TSEN is an active low open–drain buffer enable output, used for enabling a
bus driver to buffer MCU data out from the MC145572, onto a PCM highway.
TSEN is active only when Dout is active.
In full GCI mode, this pin is the S1 input.

TxSFS
SFAX

TxSFS
SFAX

S0 9 26 In either MCU mode, this pin may carry either TxSFS output, or SFAX
input/output.
When this pin is unused, connect a 100 kΩ resistor to VSS in LT mode.
TxSFS is provided for compatibility to the MC145472, which provides an
absolute transmit superframe reference.
SFAX is the transmit data superframe alignment input in the LT mode, or
superframe alignment output in the NT mode.
In LT mode, SFAX can also be an output.
In full GCI mode, this pin is the S0 input.
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MC1455723–4 MOTOROLA

Table 3–4. 2B1Q Interface Pins (See Section 3.3.5)

Pin No.

Pin Name TQFP PLCC Pin Description

TxP, TxN 36, 39 9, 12 Positive and negative outputs of the differential transmit driver.

RxP, RxN 32, 33 5, 6 Positive and negative inputs to the differential receive circuit.

VrefP, VrefN 35, 34 8, 7 Positive and negative signals for internal voltage reference.
Connect a 0.1 µF to 1 µF ceramic capacitor between VrefP and VrefN

Table 3–5. Phase Locked Loop and Clock Pins (See Section 3.3.6)

Pin No.

Pin Name TQFP PLCC Pin Description

FREQREF 25 42 LT mode: 8 kHz reference clock input (Schmitt trigger input).
NT mode: optional synchronized clock output, selected by control register in
the MCU mode (MCU/GCI = 1).

XTALin, XTALout 16, 15 33, 32 Input and output signals of the 20.48 MHz crystal oscillator amplifier.

��� ��	 ��������
	

The following descriptions are divided into the same functional groups as the Pin Description Quick
Reference Tables in Section 3.2  and provide more information about the particular subsystem of the
device and the associated pins. Refer to Figures 11–1 and 11–2 for pin assignments.

����� ����� ����� ����

The MC145572 has five pairs of VDD and VSS power supply pins. Each of these pairs provide power
to a specific portion of the integrated circuit to minimize interaction between the various high per-
formance 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.

NOTE

See Appendix C  for printed circuit board layout recommendations.

VDD: Positive Power Supply
This is one of the five positive power supply pins and should be connected to + 5 V. VDD
provides power to the internal digital circuits of the device and should be decoupled with a
0.1 µF ceramic capacitor to VSS.

VSS: Negative Power Supply
Two of the six negative power supply pins are VSS, and they should be connected to ground.
These pins provide a ground reference to the internal digital circuits of the device and each
should be decoupled with separate 0.1 µF ceramic capacitors to VDD.

VDDRx, VDDTx: Positive Analog Power Supply
Two of the five positive power supply pins are VDDRx and VDDTx, and they should be con-
nected to + 5 V. These pins provide power to the analog receive and transmit subsystems
of the MC145572, and each should be decoupled with separate 0.1 µF ceramic capacitors
to VSSRx and VSSTx, respectively. These two pins are not tied together internally.
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MC145572 3–5MOTOROLA

VSSRx, VSSTx: Negative Analog Power Supply
Two of the six negative power supply pins are VSSRx and VDDRx, and they should be con-
nected to ground. These pins provide a ground reference to the analog receive and transmit
subsystems of the device, and each should be decoupled with separate 0.1 µF ceramic
capacitors to VDDRx and VDDTx, respectively.

VDDI/O: Positive Power Supply Input/Output
Two of the five positive power supply pins are VSSI/O, and they should be connected to
+ 5 V. These pins provide power to the digital input and output circuits of the device and each
should be decoupled with a 0.1 µF ceramic capacitor to VSSI/O. These pins can also be
connected to 3.3 V to provide I/O compatibility with 3 V interface devices.

VSSI/O: Negative Power Supply Input/Output
Two of the six negative power supply pins are VSSI/O, and they should be connected to
ground. These pins provide a ground reference to the digital input and output circuits of the
device, each should be decoupled with a 0.1 µF ceramic capacitor to VDDI/O.

CAP3V: Core Logic Positive Power Supply
This pin is tied to the internal core logic power supply. An external 0.1 µF to 1.0 µF decoupling
capacitor should be connected between this pin and ground. Applications requiring a 3 V
power supply may source current from this pin. See Section 10.3, Electrical Specifications ,
for more information on the limit of the source current. This output is at 5 V until reset is
applied to the MC145572.

����� ��	
 �
�
���� ���

These inputs define the mode of operation for the MC145572. More information on the function of
the device in specific modes can be obtained from Chapter 5, MCU Mode Device Functionality  and
Chapter 8, GCI Mode Functional Description .

RESET: Reset Input
A logic 0 applied to this Schmitt trigger input pin holds the device in a hardware reset condi-
tion. A logic 1 puts the device into the normal operating state. Register NR0(b3) provides
a similar software reset function, thereby allowing control of this mode from the external
microcontroller. This pin must be held low for at least six 20.48 MHz clock periods.

CAUTION

Reset must be asserted until VDD is greater than 4.75 V and the oscillator is stable.

During a hardware reset condition, all SCP registers are reset to their default state, and the
signals output from the DCL and FSR pins when in the MCU Master mode are halted. In
addition, the Tx driver is put into a low impedance state to terminate the U–interface and the
2B1Q receiver is unable to detect the activation wake–up tone.

NT/LT: NT/LT Select Input
A logic 1 applied to this pin puts the device into the NT mode and a logic 0 puts the device
into the LT mode. Note that Byte register 8, bit 0, also controls NT versus LT mode selection,
thereby allowing software control of this mode.
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MC1455723–6 MOTOROLA

Table 3–6. Operation Mode as Indicated by
Mode Input Pins

Mode MCU/GCI PAR/SER

GCI 0 0

MCU/PCP 1 1

MCU/SCP 1 0

NOTES: PCP — Parallel Control Port, external MCU uses
8–bit data port to access registers.

SCP — Serial Control Port, external MCU uses
four signal serial ports to access registers.

MCU/GCI: MCU/GCI Select Input
A logic 1 applied to this pin selects the MCU mode. This requires an external MCU to access
the internal control/status register of the MC145572. 2B+D data only is transferred over the
time division multiplex bus. In MCU mode, four data formats are available on the IDL2 interface.
These are short frame, long frame, GCI 2B+D, and timeslot assigner. A logic 0 applied to
this pin selects the GCI time division bus mode.

In GCI mode, 2B+D data and control/status information is interfaced to the MC145572 by
a single four signal time division multiplexed bus. The SCP interface is not used and those
pins are redefined.

In full GCI mode, both MCU/GCI and PAR/SER must be connected to VSS.

PAR/SER:  Parallel/Serial Select Input
This pin allows parallel versus serial control port selection when the MC145572 is operating
in MCU mode. PAR/SER = 1 selects parallel port operation. PAR/SER = 0 selects serial con-
trol port operation. This pin must be connected to VSS when MCU/GCI is connected to VSS
(i.e., in full GCI mode).

����� ��� ����� �������� �	�	 ������	
� ���

This section describes the Time Division Multiplex (TDM) data interface pins.

M/S: Master/Slave Select Input
The TDM interface can be configured as a Master or a Slave with the M/S pin. A logic 1 input
at this pin selects the Master mode and a logic 0 selects the Slave mode. The polarity of this
pin can be inverted using BR7(b1).

When the MC145572 is configured for master timing and MCU mode, the FSR/FSC, FSX,
and DCL pins are outputs and their signals are generated internally. As a Master, the U–
interface transceiver provides a 2.048 MHz, 2.56 MHz, or 512 kHz DCL output as selected
in BR7(b2) and OR7(b4).

When the MC145572 is configured for slave timing and MCU mode, the FSR/FSC, FSX, and
DCL pins are inputs and their signals are provided externally. As a Slave, the TDM interface
block is designed to accept any clock rate from 256 kHz to 4.096 MHz, inclusive.

In GCI Master mode, FSC, Dout, and DCL pins are outputs and Din is an input. Either the
512 kHz or 2.048 MHz clock is available on DCL. FSX is not used.

In GCI Slave mode, Dout is an output and FSC, DCL, and Din are inputs. FSX is not used.
DCL can accept clock rates up to 8.192 MHz.

FSR/FSC
FSR: MCU Mode Frame Synchronization Receive

FSR is the 8 kHz frame sync for the receive data of the TDM interface. In short frame
and timeslot assigner mode, the signal at this pin is high for one cycle of the DCL signal
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MC145572 3–7MOTOROLA

and is rising edge aligned with the rising edge of the DCL signal. This pin is an input when
the TDM interface is in Slave mode and an output in the Master mode as established
by the M/S pin. See Figures 5–17 through 5–20.

When the MC145572 is in NT mode and M/S = 1, this output is phase locked to the signal
received at the U–interface. As an LT in the Master mode, this output is derived directly
from the 20.48 MHz master clock. The frequency of the periodic FSR signal is 8 kHz. As
a Slave, the FSR signal must occur at an average rate of 8 kHz (125 µs interval) with
a maximum phase deviation from a jitter–free sync of ± 48 µs.

In Master mode, FSR and FSX output the same waveform. In Slave mode, both FSR and
FSX inputs must be driven by external circuitry. FSR and FSX inputs can be tied together
in Slave mode and a common sync can be used to drive both inputs.

FSC: GCI Mode Frame Synchronization Receive

In full GCI mode and in GCI 2B+D mode, this pin serves as the FSC pin, and 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. This pin is an input when the TDM interface is in Slave mode and an
output in Master mode as established by the M/S pin. FSC indicates a superframe
boundary by going high for one DCL clock. This happens once every 12 ms.

When the MC145572 is in NT mode and M/S = 1, this output is phase locked to the signal
received at the U–interface.

As an LT in the Master mode, this output is derived directly from the 20.48 MHz master
clock. The frequency of the periodic FSR signal is 8 kHz.

As a Slave, the FSC signal must occur at an average rate of 8 kHz (125 µs interval) with
a maximum phase deviation from a jitter free sync of ± 48 µs.

FSX: MCU Mode Frame Synchronization Transmit
FSX is the 8 kHz frame sync for the transmit data of the MCU interface. This pin is not used
in the GCI mode. The formatting of FSX is mode dependent.

This pin is an input when the TDM interface is in the Slave mode and an output in Master
mode, as established by the M/S pin.

When the MC145572 is in NT mode and M/S = 1, this output is phase locked to the signal
received at the U–interface. As an LT in the Master mode, this output is derived directly from
the 20.48 MHz master clock. The frequency of the periodic FSR signal is 8 kHz. As a Slave,
the FSX signal must occur at an average rate of 8 kHz (125 µs interval) with a maximum phase
deviation from a jitter free sync of ± 48 µs.

In Master mode, FSR and FSX output the same waveform. In Slave mode, both FSR and
FSX inputs must be driven by external circuitry. FSR and FSX inputs can be tied together
in the Slave mode and a common sync can be used to drive both inputs.

DCL: Data Clock Input/Output
This pin is an input when the TDM interface is in the Slave mode and an output in the Master
mode, as established by the M/S pin.

As a timing master in the MCU–NT mode, this pin provides a 2.048 MHz, 512 kHz, or a
2.56 MHz MCU clock output. This choice is programmed in BR7(b2) and OR7(b4). Also see
Section 5.4 .

When configured as a slave in MCU mode, this pin accepts any clock frequency from 256 kHz
to 4.096 MHz, inclusive.

In GCI mode, this pin provides clock outputs 2.048 MHz or 512 kHz, as selected by CLKSEL.
In GCI Slave mode, this pin accepts clock frequencies of 512 kHz to 8.192 MHz, inclusive.

In NT master timing of operation, recovered timing is conveyed over DCL 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
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MC1455723–8 MOTOROLA

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 Chapter 10, Electrical Specifications,  for the locations of the timing adjust-
ment.

Dout : Data Transmit Output
This pin is the output for the 2B+D data received at the U–interface. The formatting of the
data is mode dependent. In GCI mode, Dout is an open drain output and must be connected
to VDD through a pullup resistor. In IDL–2 mode, Dout goes high impedance when the 2B+D
transfer is complete. Refer to Chapter 5, MCU Mode Device Functionality and Chapter 8,
GCI Mode Functional Description,  for more information.

Din: Data Receive Input
This pin is the input for the 2B+D data to be transmitted at the U–interface. The formatting
of the data is mode dependent. Refer to Chapter 5, MCU Mode  Device Functionality and
Chapter 8, GCI Mode Functional Description,  for more information. In GCI mode, Din must
be connected to VDD through a 1.5 kΩ pull-up resistor.

����� ��������
����� ������� 	���

These pins provide a digital transfer interface for the MC145572 when configured for MCU mode.
In GCI mode, control and status information is provided over the GCI interface.

SCPEN/CS/IN1
SCPEN� Serial Control Port Enable Input

This pin, when held low, selects the SCP for the transfer of control, status, and M channel
data information into and out of the U–interface transceiver. SCPEN should be held low
for 8 or 16 periods of the SCPCLK signal in order for information to be transferred into
or out of the MC145572. The SCP interface disregards any SCP operation that is not
exactly 8 or 16 SCPCLK clock pulses in length. If the MC145572 is the only SCP device
in the system, this pin can be tied low and bursted SCP clock can be used to access
the register.

CS� Parallel Control Port Chip Select

In Parallel Control Port mode, this pin acts as an active low chip select input.

IN1: Input 1

In full GCI mode, defined when MCU/GCI = 0, this is an input bit. IN1 may be read via
BR7. In NT mode, IN1 is transmitted as PS1 in the M4 maintenance bits.

SCPCLK/R/W /IN2
SCPCLK: Serial Control Port Clock Input

This is an input to the device used for clocking data into and out of the SCP interface.
Data is clocked into the MC145572 from SCPRx on rising edges of SCPCLK. Data is
shifted out of the MC145572 SCPTx 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. Note that SCPCLK is ignored when SCPEN is high (i.e., it may be
continuous or it can operate in a burst mode). If the MC145572 is the only SCP device
used, the SCPEN pin can be tied low and bursted clocks applied to SCPCLK.

R/W: Parallel Control Port Read/Write

In Parallel Control Port mode, this pin functions as read versus write indication, where
write is active low.

IN2: GCI Mode Input 2

IN2 may be read via BR7. In NT mode, IN2 is transmitted as PS2 in the M4 channel
maintenance bits.
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MC145572 3–9MOTOROLA

SCPRx/D0/OUT1
SCPRx: Serial Control Port Receive Input
SCPRx is used to input control, status, and M channel data information to the U–interface
transceiver. Data is shifted into the MC145572 on rising edges of SCPCLK. SCPRx is
ignored when data is being shifted out of SCPTx or when SCPEN is high.

D0: Data 0
In Parallel Control Port mode, this pin functions as bit 0, LSB, of the data bus.

OUT1: GCI Mode Output 1
In full GCI mode, defined by MCU/GCI = 0, OUT1 is an output reflecting the state of the
bit as set in BR7. OUT1 is also set high when the GCI Command/Indicate channel
command LTD1 is active.

SCPTx/D1/OUT2
SCPTx: Serial Control Port Transmit Output
SCPTx is used to output control, status, and M channel data information from the
MC145572 U–interface transceiver. Data is shifted out of SCPTx on the falling edge of
SCPCLK, most significant bit first.

D1: Data 1
In Parallel Control Port mode, this pin functions as bit 1 of the data bus.

OUT2: GCI Mode Output 2
In full GCI mode, defined by MCU/GCI = 0, OUT2 is an output reflecting the state of the
bit as set in BR7. OUT2 is also set high when the GCI Command/Indicate channel
command LTD2 is active.

IRQ: Interrupt Request Output
The IRQ pin is an active low, open drain output, used to signal an external microcontroller
that an interrupt condition exists in the MC145572. On clearing the interrupt condition, the
pin is returned to the high impedance state. See the description for Nibble Register 3, Sec-
tion 4.3.4 , for descriptions of the sources of interrupt conditions.

4.096 CLKOUT/D2
4.096 CLKOUT: 4.096 MHz Buffered Clock Output
This pin provides a buffered 4.096 MHz clock output that can be used for a microcontroller
clock. This clock is not locked to the recovered clock timing. This output can be disabled
by writing a 1 to OR9(b0).

D2: Data 2
In Parallel Control Port mode, this pin functions as bit 2 of the data bus.

15.36 CLKOUT/D3
15.36 CLKOUT: 15.36 MHz Buffered Clock Output
This pin provides a buffered 15.36 MHz clock output that can be used for the MC145474/75
and MC145574 S/T transceiver clocks. Register BR14(b0) or Register BR15A(b2) must
be set to enable this output. This clock is a 20.48 MHz clock with every fourth clock cycle
removed. This clock is not locked to the recovered clock timing. This output can be disabled
by writing a 1 to OR9(b1). This output can be cleanly transitioned to 10.24 MHz by writing
a 1 to OR9(b3).

NOTE
This pin does not provide a 50% duty cycle output. It does provide a clock that
the MC145474/75 and MC145574 can use. Figure 10–14 shows the timing of
this signal.
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MC1455723–10 MOTOROLA

D3: Data 3

In Parallel Control Port mode, this pin functions as bit 3 of the data bus.

BUFXTAL/D4
BUFXTAL: Buffered Crystal Output

BUFXTAL is the buffered square wave output from the 20.48 MHz oscillator. After reset,
this signal is active. This output can be set to a high impedance state by setting OR9(b2)
to a 1. This signal is available in both MCU/SCP and GCI modes of operation.

CAUTION

In NT mode operation, this signal is not phase locked to recovered timing.

D4: Data 4

In Parallel Control Port mode, this pin functions as bit 4 of the data bus.

EYEDATA/DCHCLK/D5/S2
EYEDATA: Eye Pattern Data Output

Eye Pattern Data is a serial data output that provides a digital word once per received
2B1Q baud. This data word represents the recovered 2B1Q received bauds and can be
used to reconstruct a conventional eye pattern on an oscilloscope with the use of a
digital–to–analog converter. Control bit BR15A(b0) must be set to a 1 to enable this pin.
See Appendix D  for applications information concerning this feature.

DCHCLK: D Channel Clock

DCHCLK is the D channel port clock output. It is enabled by setting D channel port enable
in Init Group register OR8 (b0).

D5: Data 5

In Parallel Control Port mode, this pin functions as bit 5 of the data bus.

S2: GCI Mode Slot Selection 2

In full GCI mode, this pin is an input for the timeslot selection, S0 – S2. See Table 3–7
for more information.

Table 3–7. GCI Timeslot Assignment
as Set by S0 – S2

GCI Timeslot S2 S1 S0

0 0 0 0

1 0 0 1

2 0 1 0

3 0 1 1

4 1 0 0

5 1 0 1

6 1 1 0

7 1 1 1

TxBCLK/DCH in /D6/FREFout
TxBCLK: Transmit Baud Clock Output

This 80 kHz clock indicates the timing of the transmitted 2B1Q bauds. Control bits
BR14(b0) or BR15A(b0) must be set to logic 1 to enable this signal.
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MC145572 3–11MOTOROLA

DCHin: D Channel Data In

DCHin is the D channel port serial input. It is enabled by setting D channel port enable
in Init Group register OR8(b0).

D6: Data 6

In Parallel Control Port mode, this pin functions as bit 6 of the data bus.

FREFout : GCI Mode Locked Frequency Output

In full GCI mode, operating as a slave, this pin provides 2.048 MHz or 512 kHz synchro-
nized clock output as selected by CLKSEL. When the MC145572 is configured as a GCI
timing master, FREFout does not provide a clock since the clock is present on DCL. It is
not necessary to set any register bits to enable this output in GCI slave mode.

RxBCLK/DCH out /D7/CLKSEL
RxBCLK: Transmit Baud Clock Output

This 80 kHz clock indicates the timing of the received 2B1Q bauds. Control bits BR14(b0)
or BR15A(b0) must be set to logic 1 to enable this signal.

DCHout : D Channel Data Out

DCHout is the D channel port serial output. It is enabled by setting D channel port enable
in Init Group register OR8(b0).

D7: Data 7

In Parallel Control Port mode, this pin functions as bit 7 of the data bus.

CLKSEL: Clock Select

When operating as a GCI timing master in full GCI mode, CLKSEL selects between
512 kHz and 2.048 MHz for DCL. CLKSEL = 1 selects 2.048 MHz.

When operating as a GCI timing slave in full GCI–NT mode, CLKSEL selects between
phase locked 512 kHz and 2.048 MHz clocks appearing at FREFout.

SYSCLK/SFAR/TSEN /S1
SYSCLK: System Clock Output

System Clock Output is a 10.24 MHz clock that is used to clock Eye Pattern Data. Control
bits BR14(b0) or BR15A(b0) must be set to a 1 to enable this signal. See Appendix D
for applications information concerning this pin.

SFAR: Superframe Alignment Receive

SFAR provides a superframe alignment output signal in the NT and LT modes. This signal
is only available when the MC145572 is in MCU mode. Setting OR8 (b1) enables this
output. This signal is one MCU clock wide and occurs during the DCL clock following FSR.
See Section 5.4.7 . This pulse indicates the first 2B+D frame received from a U–interface
superframe.

TSEN: Open–Drain Buffer Enable Output

TSEN is an open–drain buffer enable output, used for enabling a bus driver to buffer TDM
data out from the MC145572 onto a PCM highway. When the MC145572 is configured
for MCU mode, TSEN is active during the B1, B2, and D channel timeslots, regardless
of where they occur. When the MC145572 is configured for GCI 2B+D electrical–only
interfacing while in MCU mode, TSEN is active during the B1, B2, and D channel timeslots
only. TSEN is also available when the MC145572 is configured for timeslot assigner opera-
tion. When a separate D channel serial port option is enabled, TSEN is active only during
the B1 and B2 channel timeslots. This pin is enabled when OR7(b5) = 1 or OR8(b3) = 1.

S1: GCI Mode Slot Selection 1

In full GCI mode, this pin is an input for the timeslot selection, S0 – S2.
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MC1455723–12 MOTOROLA

TxSFS/SFAX/S0
TxSFS: Transmit Superframe Sync Output

This output pulses high, 8 bauds prior to the transmit sync word separating the first and
second transmitted basic frames in a superframe. Control bits BR14(b0) and BR15A(b3)
must both be set to a 1 to enable this pin. The TxSFS output is coincident with the Tx
Baud Clock.

TxSFS is provided for compatibility to the MC145472, which provides an absolute transmit
superframe reference.

SFAX: Superframe Alignment Transmit

SFAX is the transmit superframe alignment input in the LT mode, or superframe alignment
output in the NT mode. SFAX is enabled by setting SFAX/SFAR Enable in Init Group register
OR8 (b1). SFAX may be configured as an output in LT mode by setting OR8 (b5). See
Sections 4.5.9 and  5.4.7. When GCI 2B+D mode is enabled, MCU/GCI = 1, and OR6(b3)
= 1, the SFAX function is superceded by modulation of the FSC input. This pulse indicates
the first 2B+D IDL frame transmitted onto the U–interface superframe.

WARNING

In MCU mode (MCU/GCI pin connected to VDD), this pin function becomes un-
defined after a hardware or software reset. Most applications do not use any
of the features available at this pin. In such cases, a 10 kΩ resistor must be
connected between this pin and VSS. In the rare applications that enable any
of the functions available at this pin, the 10 kΩ resistor may not be required.
This applies to both NT and LT mode operation.

S0: Slot Selection 0

In full GCI mode, this pin is an input for the timeslot selection, S0 – S2.

����� �
�� ��� ��������� ����

These pins form the 2B1Q interface of the MC145572 U–interface transceiver. Refer to Appendix
E for information on the line interface. Refer to Appendix B  for component sourcing.

TxP and TxN: Transmit Positive and Transmit Negative Outputs
These are the differential analog output pins of the transmit line driver.

RxP and RxN: Receive Positive and Receive Negative Inputs
These are the differential analog input pins to the 2B1Q receiver.

Vref P and Vref N: Reference Voltage Positive and Reference Voltage
Connect a 0.1 µF ceramic capacitor between these pins.

����	 �� ���� ���������� ��� ����� ����� ��� ��� ����

In LT mode, the MC145572 derives its 20.48 MHz master clock from a clock reference using an on–chip
PLL with an 8 kHz clock reference applied to pin FREQREF.

In NT mode, no reference clock is required, since timing is recovered from the line. External circuitry
is the same for both NT and LT modes.

FREQREF: Frequency Reference
LT Mode: This Schmitt trigger digital input pin accepts the 8 kHz reference frequency
for the analog phase locked loop in LT mode. Typically, this clock can be the same
8 kHz synchronization input as connected to FSR or FSX. For ISDN central office
applications, the frequency applied at this pin should be stable to ± 5 ppm to meet
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MC145572 3–13MOTOROLA

ANSI T1.601–1992 requirements. Some ANSI and ETSI applications require a
± 32 ppm reference.

NT Mode: In MCU/GCI = 1 mode, FREQREF can be enabled as an output when
the MC145572 is configured for NT mode by setting OR8(b4) to a 1. This signal outputs
the internally–generated DCL clock when enabled. Its frequency is programmed by
the DCL frequency bits BR7(b2) and OR7(b4).

GCI Mode: In MCU/GCI = 0 mode, a separate pin, FREFout, provides the synchro-
nized clock and is available for all configurations except for when TxBCLK is enabled.
Use the CLKSEL pin to select between 512 kHz and 2.048 MHz in NT mode.

XTALin and XTAL out : Crystal Input and Crystal Output
A 20.48 MHz pullable crystal is connected between XTALin and XTALout to form a voltage–
controlled crystal oscillator in the LT or NT modes. No other external components are required.
See Section H.3  for information on how to characterize the pullable crystal.

�# �����

	�������� ��*

����� ��!���

��� '� ���"�
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*Required for LT mode only.

*

Figure 3–1. Method to Drive MC145572 with External Clock

����� ������� ��	������� �
�	������

In LT mode, an internal PLL synchronizes a voltage controlled 20.48 MHz crystal oscillator to an 8 kHz
reference frequency supplied by the switching equipment. This phase–locked clock assures that the
transmitted 2B1Q signal is synchronized to the frequency reference supplied at the FREQREF pin.
In addition, the very low frequency response (1 Hz) of the internal PLL loop filter limits jitter present
in the frequency reference.

In NT mode, the MC145572 synchronizes its DCL clock output pin to the recovered timing from the
U–interface. This clock is available at 512 kHz, 2.048 MHz, and 2.56 MHz. Frequency adjustments
are also made to the 20.48 MHz oscillator, but it is not precisely locked to the recovered 2B1Q signal
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MC1455723–14 MOTOROLA

at all times. This means that the BUFXTALout pin can not be used as a master clock source in applica-
tions that require a synchronized clock. In NT mode, the U–interface transceiver can lock to 80 kbaud
± 32 ppm receive signals.

A single 20.48 MHz pullable crystal must be connected between XTALin and XTALout pins of the
MC145572. Refer to Appendix B  for crystal specifications and sourcing information. The crystal speci-
fied for the NT mode operation will operate in LT applications. The crystal specified for LT applications
will not operate in NT applications. The reason is that the NT mode crystal has a tighter overall fre-
quency tolerance than the LT mode crystal.

NOTE

Motorola continues to qualify several third party sources for the 20.48 MHz crystal. Contact
your local Motorola representative or Motorola factory applications staff for the latest in-
formation regarding component sourcing.
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MC145572 4–1MOTOROLA
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This chapter describes all of the MC145572 U–interface transceiver control and status registers avail-
able via the Serial and Parallel Control Ports. Tables 4–1 through 4–3 contain Register Maps and
Section 4.2.1  contains a Register Index. See Section 4.3  for detailed descriptions of each register.

The internal registers of the MC145572 are used when the device is in MCU mode. When in GCI
mode, MCU/GCI = 0, the MC145572 is controlled via the C/I and Monitor channels and it is not neces-
sary to access the registers in normal applications.

The MC145572 provides a PCP interface mode that provides access to all control registers. See Sec-
tion 5.3.2  for more information on the use of the PCP interface.

The register map for the MC145572 is nearly identical to that for the MC145472 after a hardware
or software reset. Reserved bits in the MC145472 register map have been redefined to permit access
to new registers in the MC145572. Most software developed for the MC145472 will work for the
MC145572 without modifications.

The MC145572 SCP interface is pin–for–pin identical to that of MC145474/75 and MC145574 S/T–
interface transceivers. Using the same interface as the MC145474/75 provides a common interface
for applications utilizing both the MC145572 and the MC145474/75 and for applications that can use
either device, such as line cards or terminal equipment.

In addition to being pin–for–pin compatible, the architecture of the register map and the SCP interface
is nearly identical to that of the MC145474/75. This simplifies the code development effort and mini-
mizes device driver code size for the microcontroller.

For complete information on the operation of Control interfaces, see Section 5.3 .

Table 4–1. Nibble Registers and R6 Map (NR0   –  NR5; R6) — See Section 4.3

b3 b2 b1 b0

NR0 Software Reset Power–Down Enable Absolute Power–Down Return to Normal

NR1 Linkup Error Indication Superframe Sync
Transparent Activation

in Progress

NR2 Activation Request Deactivation Request
Superframe Update

Disable
Customer Enable

NR3 IRQ3 IRQ2 IRQ1 IRQ0

NR4 Enable IRQ3 Enable IRQ2 Enable IRQ1 Enable IRQ0

NR5 Reserved Block B1 Block B2 Swap B1/B2

b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

R6 eoc
a1

eoc
a2

eoc
a3

eoc
dm

eoc
i1

eoc
i2

eoc
i3

eoc
i4

eoc
i5

eoc
i6

eoc
i7

eoc
i8
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MC1455724–2 MOTOROLA

Table 4–2. Byte Register Map (BR0   –  BR15A)

b7 b6 b5 b4 b3 b2 b1 b0

BR0 M40 M41 M42 M43 M44 M45 M46 M47

BR1 M40 M41 M42 M43 M44 M45 M46 M47

BR2 M50 M60 M51 febe  Input Reserved Reserved Reserved Reserved

BR3 M50 M60 M51 Received
febe

Computed
nebe

Verified
act

Verified
dea

Superframe
Detect

BR4 febe
Counter 7

febe
Counter 6

febe
Counter 5

febe
Counter 4

febe
Counter 3

febe
Counter 2

febe
Counter 1

febe
Counter 0

BR5 nebe
Counter 7

nebe
Counter 6

nebe
Counter 5

nebe
Counter 4

nebe
Counter 3

nebe
Counter 2

nebe
Counter 1

nebe
Counter 0

BR6 U–Loop
B1

U–Loop
B2

U–Loop
2B+ D

U–Loop
Transparent

IDL2–Loop
B1

IDL2–Loop
B2

IDL2–Loop
2B+ D

IDL2–Loop
Transparent

BR7 BR15A
Select

OUT2 OUT1 IDL2 Invert IDL2
Free Run

IDL2 Speed IDL2
M/S Invert

IDL2 8/10

GCI IN2 GCI IN1

BR8 Frame
Steering

Frame 
Control 2

Frame
Control 1

Frame
Control 0

crc
Corrupt

Match
Scrambler

Receive
Window
Disable

NT/LT
Invert

Frame
State 3

Frame
State 2

Frame
State 1

Frame
State 0

Reserved Reserved Reserved NT/LT
Mode

BR9 eoc
Control 1

eoc
Control 0

M4
Control 1

M4
Control 0

M5/M6
Control 1

M5/M6
Control 0

febe /nebe
Control

Reserved

BR10 Reserved Reserved Reserved Reserved Reserved Select Dump
Access

Select DCH
Access

Select
Overlay

BR11 Activation
Control 6

Activation
Control 5

Activation
Control 4

Activation
Control 3

Activation
Control 2

Activation
Control 1

Activation
Control 0

Activation
Timer Disable

Activation
State 6

Activation
State 5

Activation
State 4

Activation
State 3

Activation
State 2

Activation
State 1

Activation
State 0

Activation
Timer Expire

BR12 Activation
Control 
Register

Interpolate
Enable

Load
Activation

State

Step
Activation

State

Hold
Activation

State

Jump Select Reserved Force Linkup

EPI 18 EPI 17 EPI 16 EPI 15 EPI 14 EPI 13 EPI 12 EPI 11

BR13 Enable MEC
Updates

Accumulate
EC Output

Enable EC
Updates

Fast EC Beta Accumulate
DFE Output

Enable DFE
Updates

Fast
DFE/ARC

Beta

Clear All 
Coefficients

EPI 10 EPI 9 EPI 8 EPI 7 EPI 6 EPI 5 EPI 4 EPI 3

BR14 Reserved ro/wo to r/w Reserved Framer–to–
Deframer

Loop

± 1 Tones Reserved Reserved Enable CLKs

BR15 Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved

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

BR15A FREQ
ADAPT

Jump
Disable

Reserved Reserved Enable
TxSFS

Reserved Reserved Enable Eye
Data and

Baud Clock

Reserved Reserved Reserved Reserved Reserved

NOTE: Bits in bold type were reserved bits in the MC145472/MC14LC5472 register map.
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MC145572 4–3MOTOROLA

Table 4–3. Overlay Register Map (OR0 – OR13)

INIT GROUP REGISTER OVERLAY REGISTERS OR0 – OR9, OR11, AND OR12

b7 b6 b5 b4 b3 b2 b1 b0

OR0 Dout B1 Channel Timeslot Bits (7:0)

OR1 Dout B2 Channel Timeslot Bits (7:0)

OR2 Dout D Channel Timeslot Bits (7:0)

OR3 Din B1 Channel Timeslot Bits (7:0)

OR4 Din B2 Channel Timeslot Bits (7:0)

OR5 Din D Channel Timeslot Bits (7:0)

GCI Slot (2:0)

OR6 TSA B1
Enable

TSA B2
Enable

TSA D
Enable

GCI Select
M4–OR0

GCI Mode
Enable

Reserved Reserved Reserved

OR7 Internal
Analog

Loopback

Line Connect TSEN
D Channel

Enable

IDL2 Rate 2 IDL2
Long Frame

Mode

crc  Corrupt
Mode

febe /nebe
Rollover

M4 Trinal
Mode

OR8 D/R Mode 1 D/R Mode 0 SFAX Output
Enable

FREQREF
Output
Enable

TSEN Enable
B1, B2

Reserved SFAX SFAR
Enable

D Channel
Port Enable

OR9 Reserved Open
Feedback
Switches

Analog
Loopback

CLKOUT
2048

4096 Hirate 2048 Disable 1536 Disable 4096 Disable

BR10 Reserved Reserved Reserved Reserved Reserved Select Dump
Access

Select DCH
Access

Select INIT
Group

D Channel Access Select Overlay

OR12 D Channel Transmit Bits (7:0)

D Channel Receive Bits (7:0)

Dump/Restore Access Select Overlay

OR13 Dump Register Write Access (7:0)

Dump Register Read Access (7:0)

��� ���	��� 
��

The register map consists of six 4–bit nibble registers (NR0 – NR5), one 12–bit nibble register (R6),
seventeen byte registers (BR0 – BR15A), and twelve overlay registers (OR0 – OR9, OR11, and OR12).

����� �������� 	����

The following guide lists the registers alphabetically by functional groups and indicates which register
number; NR0 – NR5, R6, or BR0 – BR15A, and bit or bits, (b7:b0); to refer to for detailed information.

Activation Diagnostics
Control — BR11(b7:b1) ± 1 Tones — BR14(b3)
Control Steer — BR12(b7) Accumulate DFE Output — BR13(b3)
Customer Enable — NR2(b0) Accumulate EC Output — BR13(b6)
Deactivation Request — NR2(b2) Clear All Coefficients — BR13(b0)
Error Indication — NR1(b2) Enable Clocks — BR14(b0)
Error Power Indicator — BR12, BR13 Enable DFE Updates — BR13(b2)
Force Linkup — BR12(b0) Enable EC Updates — BR13(b5)
Hold Activation State — BR12(b3) Enable Eye Data and Baud Clock — BR15A(b0)
In Progress — NR1(b0) Enable MEC Updates — BR13(b7)
Jump Select — BR12(b2) Enable TxSFS — BR15A(b3)
Linkup — NR1(b3) Enable 15.36 MHz — BR15A(b2)
Load Activation State — BR12(b5) Enable 20.48 MHz — BR15A(b1)
Request — NR2(b3) Error Power Indicator — BR12, BR13
State — BR11(b7:b1) Fast DFE/ARC Beta — BR13(b1)
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MC1455724–4 MOTOROLA

Activation (continued) Diagnostics (continued)
Step Activation State — BR12(b4) Fast EC Beta — BR 13(b4)
Superframe Sync — NR1(b1) Force Linkup — BR12(b0)
Superframe Update Disable — NR2(b1) Freq Adapt — BR15A(b7)
Timer Disable — BR11(b0) Jump Disable — BR15A(b6)
Timer Expire — BR11(b0) Mask — BR15(b4:b0)
Transparent — NR1(b0) ro/wo to r/w — BR14(b6)
Verified act  — BR3(b2), BR9(b5:b4) Superframe Detect — BR3(b0)
Verified dea  — BR3(b1), BR9(b5:b4) Select Dump Access — BR10(b2)
Deactivation Select DCH Access — BR10(b1)

Request — NR2(b2) D Channel Access Overlay — OR12
GCI Dump/Restore Access Overlay — OR13

IN/OUT — BR7(b6:b5) eoc
GCI Mode Enable — OR6 (b3) Control — BR9(b7:b6)

IDL2 act  — BR3(b2)
Timeslot Assigner Message — R6
Dout B1 Timeslot — OR0 febe
Dout B2 Timeslot — OR1 Control — BR9(b1)
Dout D Timeslot — OR2 Counter — BR4
Din B1 Timeslot — OR3 Input — BR2(b4), BR9(b1)
Din B2 Timeslot — OR4 Received — BR3(b4)
Din D Timeslot — OR5 febe /nebe  Rollover —  OR7(b2)
TSA Enable — OR6 (b7:b5) Maintenance
8–Bit/10–Bit Mode — BR7(b0) act  — BR3(b2)
Block B1 — NR5(b2) crc  Corrupt — BR8(b3)
Block B2 — NR5(b1) dea  — BR3(b1)
Customer Enable — NR2(b0) eoc — See eoc
Free Run — BR7(b3) febe  — See febe
Invert — BR7(b4) M4 Trinal Mode — OR7(b0)
Loopbacks — See Loopbacks M4 Control — BR9(b5:b4)
Master/Slave Invert — BR7(b1) M4 Send — BR0
Speed — BR7(b2) M4 Received — BR1
Swap B1/B2 — NR5(b0) M5/M6 Control — BR9(b3:b2)
B1 IDL2 Timeslot Enable — OR6(b7) M50 Received — BR3(b7)
B2 IDL2 Timeslot Enable — OR6(b6) M50 Send — BR2(b7)
D IDL2 Timeslot Enable — OR6(b5) M51 Received — BR3(b5)
IDL2 Long Frame Mode — OR7(b3) M51 Send — BR2(b5)
IDL2 Rate —  OR7(b4) M60 Received — BR3(b6)

Interrupt M60 Send — BR2(b6)
Enable — NR5 nebe  — See nebe
Status — NR3 Return to Normal — NR0(b0)

Loopbacks Superframe Update Disable — NR2(b1)
Framer–to–Deframer Loop — BR14(b4) Verified act  — BR3(b2)
IDL2–Loop 2B+D — BR6(b1) Verified dea  — BR3(b1)
IDL2–Loop B1 — BR6(b3) Mode
IDL2–Loop B2 — BR6(b2) Absolute Power–Down — NR0(b1)
IDL2–Loop Transparent — BR6(b1) NT/LT Invert Mode — BR8(b0)
Match Scrambler — BR8(b2) NT/LT Mode — BR8(b0)
Receive Window Disable — BR8(b1) Power–Down Enable — NR0(b2)
U–Loop 2B+D — BR6(b5) Software Reset — NR0(b3)
U–Loop B1 — BR6(b7) GCI 2B+D Mode — OR6(b3)
U–Loop B2 — BR6(b6) Superframe Framer
U–Loop Transparent — BR6(b4) Frame Control — BR8(b6:b4)
Open Feedback Switch — OR9(b6) Frame State — BR8(b7:b4)
Analog Loopback — OR9(b5) Frame Steering — BR8(b7)

nebe
Computed — BR3(b3)
Control — BR9(b1)
Counter — BR5
febe /nebe  Rollover — OR7(b2)
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Each bit described in the following sections has a read/write indicator associated with it. This indicator,
shown in the lower right corner of each bit, shows what type of bit resides there. The options are
described in Table 4–4.

Table 4–4. Bit Read/Write Indicator

Indicator Type Description

rw Read/Write A Read/Write bit may be written to by the external microcontroller. The
information that is read back will be the data that was written.

ro Read–Only A Read–Only bit may be read by the external microcontroller. Writing to it has no
effect unless otherwise specified in the text. When the text says that an “ro” bit is
set or cleared, this operation is performed internally.

ro/wo Read–Only/Write–Only A Read–Only/Write–Only bit may be written to by the external microcontroller.
However, the value that is read back by the external microcontroller is not
necessarily the value that was written. An “ro” bit is set and cleared by some
internal operation in the U–interface transceiver.

NOTE

Byte register 14 includes a bit (BR14(b6)) that converts all of the write–only (wo) registers
to read/write registers for diagnostic purposes. If not specified, a register is not affected
by BR14(b6) and operates as discussed for all modes.

��� ��

�� ��������
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This register contains read/write control bits. All bits are cleared on Hardware Reset (RESET), but
are unaffected by Software Reset (NR0(b3)). This register is write–only when the U–interface trans-
ceiver is in Absolute Power–Down mode (NR0(b1)).

CAUTION

NR0 should not be modified while device is in GCI mode.

�� �� �� ��
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Software Reset
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 XTALin for the MC145572 to reset correctly. This bit has no effect on
the contents of NR0 and BR10.

Power–Down Enable
When this bit is set to 1 and the U–interface transceiver is searching for a wake–up tone from the
far–end tranceiver, the MC145572 enters the Power–Down mode. In Power–Down mode, the
MC145572 transmit drivers and the time division multiplex interface circuitry for both IDL2 and GCI
operation are turned off. This bit must be cleared to 0 before enabling the MC145572 to perform any
non–activation related functions other than waiting for a wakeup tone. The MC145572 automatically
exits from Power–Down mode on one of three conditions:

1. A wakeup tone is detected on the U–interface.
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MC1455724–6 MOTOROLA

2. The external microcontroller sets the Activation Request bit, (NR2(b3)).
3. This bit is reset to 0.

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.

Absolute Power–Down
When this bit is 1, the U–interface transceiver enters its Absolute Power–Down mode, the equivalent
of a software reset. All clocks except the Phase Locked Loop (PLL) subsystem used in the LT mode
are shut off when this bit is set to 1. In NT mode, the oscillator is turned off. All internal bias currents
are turned off and the transmit drivers are high impedance. After setting this bit back to 0, the internal
circuits resume full power. After this bit is cleared, the Software Reset bit must be set to 1 for approxi-
mately 1 ms while the internal clocks stabilize. Absolute Power–Down may also be aborted by a Hard-
ware Reset (RESET). During Absolute Power–Down, NR0 is the only register that may be written
to. Setting this bit clears all coefficients and forces the transceiver to activate in cold start mode during
the next activation procedure.

Return to Normal
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.

����� 	
�� ��������� ������ 
�������

This register contains device activation status. All bits are cleared on Software Reset (NR0(b3)) or
Hardware Reset (RESET). If any bit in this register changes from 0 to 1, or if Linkup, Superframe
Sync, or Transparent/Activation in Progress change from 1 to 0, an IRQ3 (NR3(b3)) is generated.
The IRQ3 interrupt is cleared by reading NR1.
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NOTE
When access to the D channel via register OR12 is enabled, NR1 indicates a D channel inter-
rupt 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.

Linkup
This bit is set when the U–interface transceiver has completed an activation up to the point where
full–duplex operation of the U–interface has been 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
will remain set until one of four things happens:

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

2. While operating in the NT mode, 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. While operating in the LT mode, the Deactivate Request bit (NR2(b2)) is set.

4. A hardware or software reset occurs.

See D Channel Interrupt  below for operation of this bit when D channel access has been enabled
by setting BR10(b1).
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MC145572 4–7MOTOROLA

Error Indication
This bit is set to 1 when a timer expires. Time–out sources are:

1. 15–second Activation Timer (BR11(b0)).

2. 480–ms loss of frame/signal.

3. Failure to get NT1 response to the TL signal (10 ms following the cessation of TL). (TL is 3 ms in
duration.)

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.

See D Channel Interrupt  below for operation of this bit when D channel access has been enabled
by setting BR10(b1).

Superframe Sync
This bit is a 1 when the received superframe is being reliably detected. It transitions from 0 to 1 coin-
cident 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 will deactivate. While Super-
frame Sync is 0, the received maintenance bits are unknown. IRQ2, IRQ1, and IRQ0 are not generated
while Superframe Sync is 0. The 2B+D data is blocked (forced to all 1s) when Superframe Sync is
0.

See D Channel Interrupt  below for operation of this bit when D channel access has been enabled
by setting BR10(b1).

Transparent/Activation in Progress
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 is set to 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
IDL2 interface. If the activation process fails, this bit is cleared and Error Indication is set to 1. When-
ever Linkup is 1, this bit may be cleared, indicating that the receiver has 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.

See D Channel Interrupt  below for operation of this bit when D channel access has been enabled
by setting BR10(b1).

NOTE

The received data is not transmitted on the IDL2 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.

D Channel Interrupt
When access to the D channel register OR12 has been enabled by setting BR10(b1), the operation
of the NR1 status bits is modified. A D channel available status is indicated by NR1(b3:b0) all being
set to 1s. Software must first do a check for NR1 = $F, then perform a check for status of the individual
bits. The D channel interrupt is cleared by reading OR12.
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Register NR2 contains activation/deactivation control bits. All bits are cleared on Software Reset
(NR0(b3)) or Hardware Reset (RESET).

CAUTION
NR2 normally is not written to in GCI mode; if necessary, NR2 can be written to, but bits
b3 and b2 should always be written as 0 while the device is in GCI mode.

b3 b2 b1 b0

NR2 Activation Request Deactivation Request Superframe Update
Disable

Customer Enable

rw rw rw rw

Activation Request
When this bit is set to 1 and the U–interface transceiver is in ANSI T1.601–1992 defined “Full Reset”,
the transceiver will begin 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)) is set to a 1, when-
ever TL is transmitted in the LT mode, 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 when in LT or NT mode. Once activation
starts, the MC145572 automatically clears this bit. Do not continuously reassert this bit. It only needs
to be set once per activation attempt.

Deactivation Request
When this bit is set to 1 in the LT mode; upon reaching Linkup = 1, the U–interface transceiver will
halt transmission and proceed to ANSI T1.601 defined “Tear Down” state H10 or J10, following three
complete superframes. The deactivation sequence can be aborted if the Deactivate Request bit is
set back to 0 prior to completion of three transmitted superframes. In NT mode, the Deactivate Request
bit is set to a 1 by the external microcontroller in response to a received dea  bit on the M4 channel,
which indicates to the U–interface transceiver that this is a normal deactivation attempt. In this case,
the MC145572 will reactivate in the warm start mode. In NT mode, the MC145572 automatically clears
this bit upon deactivation. In LT mode, this bit is not cleared prior to starting the next activation and
must be cleared when the MC145572 is deactivated.

Superframe Update Disable
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 BR0 and
BR2(b7:b4). The exception to this is during a deactivation in the LT mode. 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 Super-
frame Update Disable bit is set to a 0 and the Deactivate Request bit in NR2(b2) is set to a 1 by
the external microcontroller. This guarantees that the U–interface transceiver will send exactly three
superframes of updated M4 data before the activation state controller shuts everything down. Note
that Superframe Update Disable does not affect the transmitted eoc, febe , or crc  maintenance bits.

Customer Enable
When this bit is set to 1, it permits the U–interface transceiver to pass 2B+D data transparently. During
the activation procedure, the Customer Enable bit normally is set to 0. Only after the U–interface trans-
ceiver 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.
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This is the interrupt status register, and it is read–only. All bits are cleared on Software Reset (NR0(b3))
or Hardware Reset (RESET). Each interrupt status bit in the register operates the same. If it is 1 and
its corresponding interrupt enable is 1 in Register NR4, the IRQ pin on the chip will become active.
IRQ3 has the highest priority and IRQ0 has the lowest.

b3 b2 b1 b0

NR3 IRQ3 IRQ2 IRQ1 IRQ0
ro ro ro ro

IRQ3
This interrupt is set whenever there is a state change in NR1 and is cleared by reading NR1. 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
This interrupt is dedicated to the eoc. Whenever the eoc buffer, Register R6, is updated by the Super-
frame Deframer, this bit is set. The loading of the eoc buffer is dependent on its mode of operation.
See Register BR9(b7:b6) for details of when the buffer is loaded. To clear the interrupt, it is necessary
to read Register R6, the eoc buffer register. IRQ2 is asserted at the end of the fourth and eighth basic
frame of a superframe.

IRQ1
This interrupt is dedicated to the received M4 maintenance bits. This bit is set whenever the M4 buffer,
Register BR1, is updated. The updating of the M4 buffer is dependent on its mode of operation. See
Register BR9(b5:b4) for details of when the buffer is updated. To clear the interrupt, it is necessary
to read Register BR1, which is the M4 receive buffer. IRQ1 is asserted at the end of every superframe.

IRQ0
This interrupt is dedicated to the received M50, M51, and M60 bits from basic frames 1 and 2 that
are buffered in Register BR3. Whenever these bits in Register BR3 are updated, this interrupt bit is
set. The updating of BR3 is dependent on its mode of operation. See Register BR9(b3:b2) for details
of when the buffer is updated. To clear the interrupt, it is necessary to read Register BR3. IRQ0 is
asserted at the end of the fourth received basic frame of a superframe.

����� 	
�� �������� ���� 
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This is the interrupt mask register. All bits are cleared on Software Reset (NR0(b3)) or Hardware Reset
(RESET). Each bit operates in the the same manner. For example, if Enable IRQ1 is set to 1 by the
external microcontroller and the IRQ1 interrupt bit is set to 1 in NR3, the IRQ pin becomes active
when there is a change in activation status, or there is a D channel interrupt when D channel register
OR12 is updated.

b3 b2 b1 b0

NR4 Enable IRQ3 Enable IRQ2 Enable IRQ1 Enable IRQ0
rw rw rw rw
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This register contains controls for the IDL2 interface. More IDL2 controls are in Registers BR6, BR7,
and OR0 – OR9. All bits are cleared on Software Reset (NR0(b3)) or Hardware Reset (RESET). See
Figures 4–4 and NO TAG in Register BR6 description for clarification regarding the precedence of
the swap and blocking functions listed in this register.

CAUTION

Reserved bit b3 should be set to 0 at all times to maintain future compatibility.

b3 b2 b1 b0

NR5 Reserved Block B1 Block B2 Swap B1/B2
rw rw rw rw

Block B1
When this bit is 1 and the IDL2 Invert (BR7(b4)) is 0, the B1 channel is forced to transmit 1s on the
IDL2 interface. When IDL2 Invert (BR7(b4)) is 1, 0s are transmitted in the B1 timeslot. Data received
on the B1 channel from the IDL2 interface is still transmitted normally through the U–interface. The
B1 designator on this bit always refers to the IDL2 interface. Therefore, even if bit Swap B1/B2
(NR5(b0)) is 1, data in the first B channel timeslot on the IDL2 interface is the data that is blocked.

Block B2
When this bit is 1 and the IDL2 Invert (BR7(b4)) is 0, the B1 channel is forced to transmit 1s on the
IDL2 interface. When IDL2 Invert (BR7(b4)) is 1, 0s are transmitted in the B2 timeslot. Data received
on the B2 channel from the IDL2 interface is still transmitted normally out of the U–interface. The
B2 designator on this bit always refers to the IDL2 interface. Therefore, even if bit Swap B1/B2
(NR5(b0)) is 1, data in the second B channel timeslot on the IDL2 interface is the data that is blocked.

Swap B1/B2
When this bit is 1, the IDL2 interface performs a swap of the B channels from the U–interface to the
IDL2 interface and from the IDL2 interface to the U–interface.

����� ��	 ��� ���� ��������

This register is 12 bits long to match the length of the eoc message. Refer to Tables 4–5 and 4–6
to see how the eoc bits in this register map to the superframe. Operation of Register R6 depends
on the setting of the eoc control bits in BR9(b7:b6) and BR14(b6). This register is double buffered
for read and write operations.

In the default mode (BR14(b6)) is 0, R6 performs as a read–only/write–only register. Data that is read
from R6 by the external microcontroller is the eoc message that the Superframe Deframer stores
according to the eoc Control register (BR9(b7:b6)). Data that is 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.

b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

R6 eoc
a1

eoc
a2

eoc
a3

eoc
dm

eoc
i1

eoc
i2

eoc
i3

eoc
i4

eoc
i5

eoc
i6

eoc
i7

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

When BR14(b6) is set to 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.
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Table 4–5. Register Bit Locations Within the Superframe LT  NT

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 eoc
a1

eoc
a2

eoc
a3

act 1 1

2 SW 12 x 2B+D eoc
dm

eoc
i1

eoc
i2

dea 1 febe

3 SW 12 x 2B+D eoc
i3

eoc
i4

eoc
i5

sco crc 1 crc 2

4 SW 12 x 2B+D eoc
i6

eoc
i7

eoc
i8

1 crc 3 crc 4

5 SW 12 x 2B+D eoc
a1

eoc
a2

eoc
a3

1 crc 5 crc 6

6 SW 12 x 2B+D eoc
dm

eoc
i1

eoc
i2

1 crc 7 crc 8

7 SW 12 x 2B+D eoc
i3

eoc
i4

eoc
i5

uoa crc 9 crc 10

8 SW 12 x 2B+D eoc
i6

eoc
i7

eoc
i8

aib crc 11 crc 12

act = start up bit, set = 0 during start up eoc = embedded operations channel
aib = alarm indication bit (set = 0 to indicate interruption) a = address bit
crc  = cyclic redundancy check: covers 2B + D + M4 dm = data/message indicator (0 = data, 1 = message)
dea  = turn off bit (set = 0 to indicate turn off) febe  = far–end block error

1 = reserved bit for future standard (set = 1) uoa  = U–only–activation
sco = 0 start on command only

Table 4–6. Register Bit Locations Within the Superframe NT  LT

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 eoc
a1

eoc
a2

eoc
a3

act 1 1

2 SW 12 x 2B+D eoc
dm

eoc
i1

eoc
i2

ps1 1 febe

3 SW 12 x 2B+D eoc
i3

eoc
i4

eoc
i5

ps2 crc 1 crc 2

4 SW 12 x 2B+D eoc
i6

eoc
i7

eoc
i8

ntm crc 3 crc 4

5 SW 12 x 2B+D eoc
a1

eoc
a2

eoc
a3

cso crc 5 crc 6

6 SW 12 x 2B+D eoc
dm

eoc
i1

eoc
i2

1 crc 7 crc 8

7 SW 12 x 2B+D eoc
i3

eoc
i4

eoc
i5

sai crc 9 crc 10

8 SW 12 x 2B+D eoc
i6

eoc
i7

eoc
i8

nib crc 11 crc 12

act = start up bit, set = 1 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 ( set = 1 for cold start only) ps1, ps2 = power status bits, (set = 0 to indicate power problems)
eoc = embedded operations channel  sai  = S–activation indicator bit (optional, set = 1 for S/T

a = address bit activity)
dm = data/message indicator (0 = data, 1 = message) nib  = network indicator bit
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��� ���
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����
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����� ���� � �������� 	��� ��������

This register contains the M4 bits that are framed and sent by the Superframe Framer. The bits
written to this register are sent out on the next transmit superframe boundary, if Superframe Update
Disable (NR2(b1)) is set to 0. This register is double buffered. All bits are set to 1s following a Hard-
ware Reset (RESET) or Software Reset (NR0(b3)). This register is replaced by Register OR0 when
BR10(b0) = 1.

CAUTION
BR0 should not be modified while device is in GCI mode. See OR6(b4).

b7 b6 b5 b4 b3 b2 b1 b0

BR0 M40 M41 M42 M43 M44 M45 M46 M47

rw rw rw rw rw rw rw rw

Table 4–7 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 4–7. M4 Bit Definitions

M4 Bits Network to NT NT to Network

M40 act act

M41 dea ps1

M42 sco* ps2

M43 1** ntm

M44 1** cso

M45 1** 1**

M46 [uoa ] [sai ]

M47 [aib ] nib *
* These bits are defined in Bellcore document TR–NWT000397, Issue 3. When
set to 0, the LT indicates to the NT that the network will deactivate the loop
between calls.

** These bits are presently reserved by ANSI T1.601–1988 and should be set
to 1s.

[ ] These are bit definitions for the revised ANSI T1.601–1992. In ANSI T1.601–
1988 they were set to 1s.

����� ���� � ������� 	��� ��������

By reading this register, the external microcontroller obtains a buffered copy of the M4 bits that are
parsed from the received superframe by the Superframe Deframer. The values in the register are
valid when Superframe Sync (NR1(b1)) is 1. See Register BR9(b5:b4) 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 MPU read this register as soon as possible after an interrupt. Note that
BR14(b6) has no effect on the operation of this register. Bit 0 in Overlay register OR7 selects trinal
checking on M4 act , dea , uoa , sai  bits when set to 1. If trinal checking is desired for all bits, then
it must be done in software. This register is replaced by Register OR1 when BR10(b0) = 1. When
OR7(b0) is set, the M4 act , dea , uoa , sai  bits must be the same for three superframes before they
are updated in this register.

b7 b6 b5 b4 b3 b2 b1 b0

BR1 M40 M41 M42 M43 M44 M45 M46 M47
ro/wo ro/wo ro/wo ro/wo ro/wo ro/wo ro/wo ro/wo
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����� 
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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 Superframe Update
Disable (NR2(b1)) is set to 0. All bits are set to 1s following a Hardware Reset (RESET) or Software
Reset (NR0(b3)). See BR9(b1) for details concerning use of the far–end block error (febe)  Input,
b4. Bits b7, b6, and b5 are double buffered. When BR10(b0) = 1, this register is replaced by Register
OR2.

CAUTION
Reserved bits b0, b1, b2, and b3 should be set to 0 at all times to maintain future com-
patibility.

b7 b6 b5 b4 b3 b2 b1 b0

BR2 M50 M60 M51 febe  Input Reserved Reserved Reserved Reserved

rw �� �� �� �� �� �� ��

ANSI T1.601–1992 presently reserves bits M50, M60, and M51. Therefore, these bits should be set to 1s for ISDN
applications.

febe  Input
The value in this bit is enabled to be transmitted as febe  when BR9(b1) is set to 1.

����� 
�	 ����� ������ ���� �������

This register contains the ANSI T1.601–1992 reserved M5 and M6 bits that are received by the
Superframe Deframer, occurring in basic frames 1 and 2 of the superframe, and four other Superframe
Deframer status bits. The M5 and M6 values in the register are valid when the Superframe Sync
bit, NR1(b1), is 1. M50, M51, and M60 are updated, based on the mode set in Register BR9(b3:b2).
Bits b7, b6, 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 the description of BR9(b3:b2) for details concerning the operation of these
three bits. When BR10(b0) = 1, this register is replaced by Register OR3.

b7 b6 b5 b4 b3 b2 b1 b0

BR3 M50 M60 M51 Received
febe

Computed
febe

Verified
act

Verified
dea

Super-
frame
Detect

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

Received febe

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

This is the state of the cyclic redundancy check (crc)  check from the last complete received super-
frame. 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

This is the dual–consecutively checked setting of the act  bit in the received superframe. Dual–con-
secutive 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  is set to 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
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MC1455724–14 MOTOROLA

a 0 for two consecutive superframes. This bit is updated at the end of the first frame of each super-
frame 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.

Verified dea

This is the dual–consecutively checked, inverted setting of the dea  bit, in the received superframe.
Since the dea  bit can only be received by an NT, this bit can only be 1 in the LT mode. 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(b1), Verified
dea  is set to 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
will become 1. After Verified dea  becomes 1, if the received dea  bit is ever 1 for two consecutive
superframes, then Verified dea  will become a 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 
This is the unmodified output of the Superframe Deframer’s superframe detection circuit. It is primarily
intended for diagnostic purposes.

����� �	�� febe �����


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 will increment at the end of the received superframe. The counter will not increment unless
Superframe Sync (NR1(b1)) and Linkup (NR1(b3)) are both 1s. If OR7(b1) is set, then the febe  counter
will roll over from $FF to $00. The user software must take into account that if OR7(b1) is set, the
counter value read from BR4 might be less than the previous value, which means that the counter
has rolled over. The default setting for OR7(b1), after any hardware or software reset, produces the
same operation as the MC145472/MC14LC5472. This register is replaced by Register OR4 when
BR10(b0) = 1. When OR7(b1) is cleared, BR4 counts to $FF and does not roll over. This is the default
configuration after any reset to maintain MC145472 compatibility.

b7 b6 b5 b4 b3 b2 b1 b0

BR4 febe
Counter 7

febe
Counter 6

febe
Counter 5

febe
Counter 4

febe
Counter 3

febe
Counter 2

febe
Counter 1

febe
Counter 0

rw rw rw rw rw rw rw rw

����� �	�� nebe �����


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 increm-
ented at the end of that superframe. When OR7(b1) is set, then the febe  counter rolls over from
$FF to $00. The user software must take into account that if OR7(b1) is set, the counter value read
from BR5 might be less than the previous value, which means that the counter has rolled over. The
default setting for OR7(b1), after any hardware or software reset, produces the same operation as
the MC145472/MC14LC5472. When BR10(b0) = 1, this register is replaced by Register OR5. When
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MC145572 4–15MOTOROLA

OR7(b1) is cleared, BR5 counts to $FF and does not roll over. This is the default configuration after
any reset to maintain MC145472 compatibility.

b7 b6 b5 b4 b3 b2 b1 b0

��� nebe
Counter 7

nebe
Counter 6

nebe
Counter 5

nebe
Counter 4

nebe
Counter 3

nebe
Counter 2

nebe
Counter 1

nebe
Counter 0

rw rw rw rw rw rw rw rw

����� �
�� 	������ ������� 
�������

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 (NR0(b3)), Hardware Reset (RESET), or
when the Return to Normal bit (NR0(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 through b4, inclusive, are not set when the MC145572 is operating in the automatic eoc mode.

b7 b6 b5 b4 b3 b2 b1 b0

BR6 U–Loop
B1

U–Loop
B2

U–Loop
2B + D

U–Loop
Trans–
parent

IDL–Loop
B1

IDL–Loop
B2

IDL–Loop
2B + D

IDL–Loop
Trans–
parent

rw rw rw rw rw rw rw rw

U–Loop B1
This bit selects a loopback on the B1 channel toward the U–interface.

U–Loop B2
This bit selects a loopback on the B2 channel toward the U–interface.

U–Loop 2B+D
This bit selects a loopback on the B1, B2, and D channels toward the U–interface.

U–Loop Transparent
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.

IDL2–Loop B1
This bit selects a loopback on the B1 channel toward the IDL2 interface. This bit operates in all IDL2
and GCI modes.

IDL2–Loop B2
This bit selects a loopback on the B2 channel toward the IDL2 interface. This bit operates in all IDL2
and GCI modes.

IDL2–Loop 2B+D
This bit selects a loopback on the B1, B2, and D channels toward the IDL2 interface. When this bit
is set to 1, the IDL2–loop B1 and IDL2–loop B2 bits are ignored. This bit operates in all IDL2 and
GCI modes.

IDL2–Loop Transparent
This bit selects whether the loopback toward the IDL2 interface should be handled transparently or
not. This transparency selection applies to all channels that are selected for loopback to the IDL2
interface.
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MC1455724–16 MOTOROLA

Figures 4–1 and 4–2 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 4–2 that do not come from MC145572
registers. Link Active is an internal signal that is asserted when the ANSI T1.601–1992 defined activa-
tion 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 com-
pleted successfully and the internally monitored receive error rate is adequate for passing data.
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Figure 4–1. IDL2 Interface Loopback Control Bits
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Figure 4–2. IDL2 Interface Loopback Logic Diagram
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This register contains IDL2 interface mode information. BR7 is cleared on Hardware Reset (RESET)
or Software Reset (NR0(b3)). All bits in this register are read/write. This register is replaced by Register
OR7 when BR10(b0) = 1.

b7 b6 b5 b4 b3 b2 b1 b0

BR7 BR15A
Select

OUT2
wo

OUT1
wo

IDL2
Invert

IDL2
Free Run

IDL2
Speed

IDL2
M/S Invert

IDL2
8/10

rw
GCI IN2

ro
GCI IN1

ro rw rw rw rw rw

BR15A Select
When set to 1, this bit causes Register BR15A to be substituted for Register BR15 in the SCP register
map. After any reset, this bit is cleared to 0.

GCI IN2/OUT2
This is a read–only/write–only bit. The write–only portion, OUT2, is cleared by hardware and software
resets. In full GCI mode, entered by holding the pin MCU/GCI low, the state of OUT2 is driven onto
a GCI mode dedicated output pin. However, if the GCI C/I channel decodes the input command DISS
to the MC145572, this same pin is forced high. When read (again, provided the MC145572 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. See Chapter 3, Device Description , for more information. GCI
command LTD2 when active in LT mode or NTD2 when active in NT mode, sets OUT2 high.
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MC1455724–18 MOTOROLA

GCI IN1/OUT1
This is a read–only/write–only bit. The write only portion, OUT1, is cleared by hardware and software
resets. In full GCI mode, entered by holding the pin MCU/GCI low, the state of OUT1 is driven onto
a GCI mode dedicated output pin. When read (again, provided the MC145572 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. See Chapter 3, Device Description , for more information. GCI command LTD1
when active in LT mode or NTD1 when active in NT mode, sets OUT1 high.

IDL2 Invert
When set to 1, this bit forces the IDL2 interface to invert every bit just before it is transmitted on the
Dout pin and invert every bit that is received on Din.

IDL2 Free Run
When set to 0, this bit forces the DCL and FSR/FSX outputs to run continuously when in the IDL2
Master mode. When this bit is 1, the DCL and FSR/FSX stop when the U–interface transceiver is
deactivated. DCL and FSR/FSX will start operating when Superframe Sync in NR1(b1) becomes 1
and halts when the U–interface transceiver enters the ANSI T1.601 defined “Tear Down” state.

IDL2 Speed
This bit selects the DCL clock speed in the IDL2 Master mode. When this bit is 0, the clock rate is
2.56 MHz. A 1 selects a rate of 2.048 MHz. This bit also sets the output clock rate for FREQREF
or FREFout when in NT Slave mode. Also, see the description for OR7(b4).

IDL2 M/S Invert
When this bit is 1, it inverts the polarity of the IDL2 Master/Slave pin. When this bit is 0 and IDL2
Master is set high, the U–interface transceiver operates in the IDL2 Master mode.

IDL2 8/10
This bit reorders the sequence of 2B+D data presented in the IDL2 data transfer. The two possible
transfer sequences are shown in Figures 4–3 and 4–4. 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 IDL2 interface, see Section 5.4 .

NOTE

If timeslot assignment mode is enabled via OR6 b(7), b(6), or b(5), then the IDL2 8/10
control bit is ignored and B channel and D channel data is placed according to OR0 – OR5.

If GCI electrical mode is selected by setting OR6(b3) to a 1, the IDL2 interface transfers
only 2B+D data in the GCI timeslot locations as programmed in OR5(b2:b0).
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Figure 4–3. IDL2 Interface Timing in 8–Bit Master Mode
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Figure 4–4. IDL2 Interface Timing in 10–Bit Master Mode
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����� ���� ������� 	���� �� 
��� ������� ��������

This register contains controls used for test operations such as external loopbacks, Superframe Fram-
er Control and State information, and NT/LT mode control. All write capable bits are cleared on a
Software Reset (NR0(b3)) or Hardware Reset (RESET). Bits b7 – b4 and b0, are read–only/write–only.
To read the write–only bits, it is necessary to set BR14(b6) to 1. When BR10(b0) = 1, this register
is replaced by Register OR8.

b7 b6 b5 b4 b3 b2 b1 b0

BR8 Frame
Steering

Frame
Control 2

Frame
Control 1

Frame
Control 0

crc
Corrupt

Match
Scrambler

Receive
Window
Disable

NT/LT
Invert

wo wo wo wo rw rw rw wo

Frame
State 3

Frame
State 2

Frame
State 1

Frame
State 0

Reserved Reserved Reserved NT/LT
Mode

ro ro ro ro ro

Frame Steering
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 2:0
These bits set the mode of operation for the Superframe Framer when the Frame Steering bit is 1.
Table 4–8 shows the mode the Superframe Framer will go into, based on the three Frame Control
bits and the Frame Steering bit.

Table 4–8. Frame Control Modes

Frame
Steering Frame Control 2:0 Superframe Framer Mode of Operation

b7 b6 b5 b4 NT LT

1 0 0 0 SN0 SL0

1 0 0 1 Six frames of 10 kHz tone followed
by SN1

SL1

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.

0 Don’t Care The Superframe Framer output is determined by the state of the
Automatic Activation Controller.

Frame State 3:0
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 bound-
aries.

crc  Corrupt
When set to 1, this bit forces the transmitted crc  to be inverted. It is used for eoc maintenance pro-
cedures and to force an outgoing corrupt crc  in digital loop carrier systems. As the transmit framer
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transmits the crc  and this bit is set, the transmitted crc  is inverted. This bit can be cleared or set
at any time during transmission of a superframe. This bit functions the same as in the MC145472/
MC14LC5472 after a Hardware Reset (RESET). When OR7(b2) is set to 1, the operation of this bit
is modified so that the outgoing crc  is only corrupted on the current superframe.

Match Scrambler
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.

Receive Window Disable
When set to 1, this bit disables the search window placed around the received synchronization word
in the LT mode. When the receive window is disabled, the LT will synchronize to an incoming syn-
chronization word that is located at any arbitrary point with respect to its transmitted synchronization
word. This allows the U–interface transceiver to use its own transmitted synchronization word for frame
detection when operated in external analog loopback mode and framer–to–deframer loopback.

NT/LT Invert
This bit allows override control of the setting of the NT or LT operation of the U–interface transceiver’s
external NT/LT mode pin. If this bit is 0 and the NT/LT pin is high, the device is in NT mode. When
this bit is then set to 1, the device will then be in the LT mode.

NT/LT Mode
This read–only bit reflects the current mode of the device. If 1, the U–interface transceiver is operating
in the NT mode.

������ ���� 
��������� 	������ 	������������ ��������

This register contains mode control over the deframer’s updating of the received maintenance bits.
The register is cleared on Software Reset (NR0(b3)) or Hardware Reset (RESET). When BR10(b0)
= 1 this register is replaced by Register OR9.

CAUTION
See Appendix C  for printed circuit board layout recommendations.

b7 b6 b5 b4 b3 b2 b1 b0

BR9 eoc
Control 1

eoc
Control 0

M4
Control 1

M4
Control 0

M5/M6
Control 1

M5/M6
Control 0

febe /
nebe

Control

Reserved

rw rw rw rw rw rw rw

eoc Control 1:0
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, “Don’t Care”) are described in the paragraphs
following Table 4–9. 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)) is set
to 1. Use the update on every frame mode (b7,b6 = 1,1) for digital loop carrier or proprietary ap-
plications.

Table 4–9. eoc Control Modes

eoc Control 1:0

b7 b6 eoc Function Description

1 1 Update eoc register (R6) on every eoc frame (twice during each superframe). Recommended
for Digital Loop Carrier applications.

1 0 Update eoc register (R6) after passing a trinal–check.

0 Don’t Care Update eoc register (R6) after passing a trinal–check and also invoke Automatic eoc
Processor to operate when in NT mode.
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eoc Trinal–Check Mode (b7, b6 = 1,0)
The eoc Trinal–Check operation checks for three identical consecutive eoc messages being received
before loading the eoc message into R6. Register R6 is always updated with the received message
when the third identical consecutive message is received.

In Trinal–Check mode when operating as an LT, the trinal–check is automatically restarted whenever
a new message is written to the Superframe Framer’s R6 register for transmission. The eoc Trinal–
Check is reset whenever the Linkup (NR1(b3)) or Superframe Sync (NR1(b1)) bits are 0.

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
Register R6. Once R6 has been updated with the received message, the Superframe Framer’s Regis-
ter 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 4–2). Register R6 will be repeated throughout all subsequent eoc frames
until it is altered by another CPI interface write to it, or the received eoc message changes.

Automatic eoc Processor Mode (b7 = 0, b6 = Don’t Care)
An Automatic eoc Processor is provided in the NT mode. This processor operates the eoc in accor-
dance 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 will be 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, Register R6 will not be 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 re-
ceived.

Table 4–10. 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 chan-
nels. Transparency will be determined by the setting of 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.

M4 Control 1:0
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 will not be loaded and an IRQ1 (NR3(b1)) will not be issued
unless both Linkup (NR1(b3)) and Superframe Sync (NR1(b1)) are 1s. When OR7(b0) is set to 1;
uoa , act , sai , and dea  bits in the M4 channel are trinal–checked. See Table 4–11.
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Table 4–11. M4 Control Modes

BR9 M4 Control 1:0

OR7 b5 b4 M4 Function Description

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 0 1 M4 Dual Consecutive mode.

0 1 0 Delta mode.

0 1 1 Every mode.

1 X X M4 channel bits M40 (act ), M41 (dea ), and M46 (uoa , sai ) 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 4–12,
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 0s 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.

Table 4–12. 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 IRQ1 is set

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 a change in state. Also, any
time that Superframe Sync is lost and then regained, the initial programmed value is reloaded into
BR1.

The default M4 Dual Consecutive mode (b5, b4 = 0,0) has the additional feature of performing auto-
matic 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 super-
frames, Verified act  is set to 1. Similarly, if M40 is received as 0 for two consecutive superframes,
Verified act  is set to 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
is set to 1. Similarly, if M41 is received as 1 for two consecutive superframes, Verified dea  will return
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 deacti-
vate 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).
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M4 Delta Mode (b5, b4 = 1,0)
The Delta mode compares the M4 data from the 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.

Note that regardless of the mode of operation, BR1 will not be 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.

M5/M6 Control 1:0
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 opera-
tion 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 inter-
rupt, IRQ0 (NR3(b0)), occurs in the middle of the superframe when basic frame 4 has been completely
received.

Table 4–13.  M5/M6 Control Modes

M5/M6 Control 1:0

b3 b2 M5/M6 Function Description

0 Don’t Care M5/M6 Dual Consecutive mode.

1 0 Delta mode.

1 1 Every mode.

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 is set to 1, the transmitted febe  is set to whatever is set in the febe  input (BR2(b4)).

NOTE

Regarding febe  and nebe , “active” means they are set to 0.

������ �	��� ������ 
��� 	�����

This register is used to enable access to the overlay register set of the MC145572. To maintain future
compatibility, the reserved bits must be written as 0s.

b7 b6 b5 b4 b3 b2 b1 b0

BR10 Reserved Reserved Reserved Reserved Reserved Select
Dump

Access
rw

Select
DCH

Access
rw

Select
Overlay

rw
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Select Dump Access
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–chip. Two more bits in the overlay registers control the operat-
ing mode of the dump/restore mechanism. See Overlay register OR8. This bit is reset by hardware
reset only.

Select DCH Access
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 of the MC145572 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 main-
tains correct byte alignment relative to the U–interface basic frame boundary on the pin interfaces,
and is readable through the overlay register, 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 IDL2 interface and the D channel port), for the D channel
data. This bit is reset by hardware reset only. 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.

NOTE
If DCH Access mode is used in conjunction with timeslot assignment, the D channel time-
slot must not be timeslot 0 in order to maintain synchronization with the transmit super-
frame. This is especially true in LT mode when SFAX is used as an input.

Select Overlay
This bit hides the normal byte registers BR0 – 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
hardware reset only.

������ �	��� ���������� 
��� 	�����

This register contains activation state and control data. All the bits are cleared on Hardware Reset
(RESET) and Software Reset (NR0(b3)). The register is a read–only/write–only register. Setting
BR14(b6) to 1 permits the external microcontroller to read back the write portion of the register.

b7 b6 b5 b4 b3 b2 b1 b0

BR11 Activation
Control 6

Activation
Control 5

Activation
Control 4

Activation
Control 3

Activation
Control 2

Activation
Control 1

Activation
Control 0

Activation
Timer

Disable
wo wo wo wo wo wo wo wo

Activation
State 6

Activation
State 5

Activation
State 4

Activation
State 3

Activation
State 2

Activation
State 1

Activation
State 0

Activation
Timer
Expire

ro ro ro ro ro ro ro ro

Activation Control 6:0
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.
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Activation Timer Disable
When this write–only bit is 0, the activation timer operates normally. During activation the timer will
time for approximately 15 seconds, and then the Activation Timer Expire bit will become 1, and the
activation state machine will react to the time–out. When this bit is set to 1, the activation timer is
disabled and the Activation Timer Expire will always read back as 0.

Activation State 6:0
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
This bit shows the status of the activation timer. A 1 indicates that the activation timer has expired.

������ 	
��� ��������� ���� ���� 
�������

This register is read–only/write–only. The write only portion controls the U–interface transceiver’s
internal CPU and activation controller. The read portion contains the eight most significant bits of the
Error Power Indicator (EPI) register in the CPU. By setting BR14(b6) to 1, the external microcontroller
can read back the setting of the control bits. These bits are cleared on a Hardware Reset (RESET)
or Software Reset (NR0(b3)). This register is replaced by OR12 when BR10(b1) = 1.

CAUTION
Reserved bit b1 should be set to 0 at all times to maintain future compatibility.

b7 b6 b5 b4 b3 b2 b1 b0

BR12 Activation
Control
Register

Interpolate
Enable

Load
Activation

State

Step
Activation

State

Hold
Activation

State

Big Jump
Select

Reserved Force
Linkup

wo wo wo wo wo wo wo wo

EPI 18 EPI 17 EPI 16 EPI 15 EPI 14 EPI 13 EPI 12 EPI 11
ro ro ro ro ro ro ro ro

Activation Control Steer
When this bit is 0, the internal CPU of the MC145572 has total control of its peripherals, and has
them perform a normal activation procedure. However, when this bit is set to 1, the internal CPU and
its peripherals are directed to use the control information provided in the Interpolate Enable bit in this
register (b6), BR13, BR15A(b7), and BR15A(b6).

Interpolate Enable
This bit is active only when the Activation Control Steer bit (b7) is set to 1. The timing interpolator
is enabled when this bit is 1 and the transceiver is operating in LT mode. The timing interpolator is
disabled when this bit is 0 and the transceiver is operating in LT mode.

Load Activation State
When this bit is set to 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 will take
place within 1 baud of setting this bit to 1. To load an activation state, this bit must initially be 0. The
desired state should then be loaded into BR11 and this bit should be set to 1. Loading overrides the
setting of the Hold Activation State bit (b3).

Step Activation State
When this bit is set to 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). Note that the step will not occur unless the CPU has determined that a
condition for continuing to the next activation state has been satisfied.
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Hold Activation State
When this bit is set to 1, the activation controller is held in the current state until either a Load Activation
State (b5) or a Step Activation State (b4) is performed.

Big Jump Select
When this bit is 1, timing phase jumps will be made in four–unit increments. When this bit is 0, timing
phase jumps will be made in one–unit increments.

Force Linkup
When this bit is set to 1, the internal status is forced to be that of full–duplex operation. Note that
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.

EPI 18:11
These are the most 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 10:3 bits are in Register BR13. EPI 2:0 are not available to the external
microcontroller.

������ �
��� 	�� �������� ���� 
�������

This register contains several items that control the internal operation of the U–interface transceiver
echo canceller. These bits are cleared on a Hardware Reset (RESET) or Software Reset (NR0(b3)).
Note that none of the control bits in this register affect the operation of the chip unless the Activation
Control Steer bit in BR12(b7) is set to 1. This register is replaced by OR13, when BR10(b2) = 1.

b7 b6 b5 b4 b3 b2 b1 b0

BR13 Enable
MEC

Updates

Accumu-
late EC
Output

Enable EC
Updates

Fast EC
Beta

Accumu-
late DFE
Output

Enable
DFE

Updates

Fast
DFE/ARC

Beta

Clear All
Coeffi-
cients

wo wo wo wo wo wo wo wo

EPI 10 EPI 9 EPI 8 EPI 7 EPI 6 EPI 5 EPI 4 EPI 3
ro ro ro ro ro ro ro ro

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

Accumulate EC Output
When this bit is set to 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 recover-
ing the received symbol.

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

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

Accumulate DFE Output
When 0, this bit forces the output from the Decision Feedback Equalizer (DFE) convolution to 0 and
the symbol storage elements of the DFE will set to alternating ± 1. When this bit is 1, the DFE convolu-
tion is included in the process of recovering the received symbol.

Enable DFE Updates
When set to 0, this bit freezes the DFE coefficients and the Adaptive Reference Control (ARC) tap.
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Fast DFE/ARC Beta
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
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.

EPI 10:3
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 18:11 bits are in Register BR12. EPI 2:0 are not available to the external
microcontroller.

������ ����� 	
�� �
����


This register is used for setting various diagnostic modes. This register is cleared on a Hardware Reset
(RESET) or Software Reset (NR0(b3)). When all of these bits are 0, the register map is in the default
mode.

CAUTION

Reserved bits b7, b5, b2, and b1 must be set to 0 at all times.

b7 b6 b5 b4 b3 b2 b1 b0

BR14 Reserved ro/wo
to r/w

Reserved Framer–to–
Deframer

Loop

± 1 Tones Reserved Reserved Enable
CLKs

rw rw rw rw rw rw rw rw

ro/wo to r/w
When this bit is set to 1, all of the write–only registers, except BR15A, become read/write registers
for diagnostic purposes. A bit that is normally read–only will not be available when this bit is set to
1. Setting this bit to 1 has no effect on BR15A(b4:b0); they remain write–only bits at all times.

Framer–to–Deframer Loopback
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
When this bit is set to 1, the Superframe Framer generates its tones (10 kHz and 40 kHz) using
± 1 quats instead of the default of ± 3 quats.

Enable CLKs
When set to 1, this bit enables the SYSCLK, EYEDATA, RxBCLK, TxBCLK, and TxSFS pins. Note
that BR15A(b3) must also be set to 1 for the TxSFS output to be enabled.

NOTE

SYSCLK, EYEDATA, RxBCLK, TxBCLK, and TxSFS pin functionality can be modified by
the setting of bits in OR8 and OR9.
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������ 
��� ������� ������ �������

This read–only register contains the revision number of the particular U–interface transceiver device.
BR15 is accessed by a SCP or PCP transfer when BR7(b7) is 0 and the byte address is 15.

b7 b6 b5 b4 b3 b2 b1 b0

BR15 Mask 7 Mask 6 Mask 5 Mask 4 Mask 3 Mask 2 Mask 1 Mask 0
ro ro ro ro ro ro ro ro

Mask 7:0
These bits allow for an electronic determination of the revision number of the MC145572 U–interface
transceiver manufacturing mask set.

������ 
��	� 
��� ����� ��� ������ ���� �������

This register is used to enable clock and test data outputs. All writable bits in this register are cleared
to 0 after a reset. BR15A is accessed by a CPI transfer when BR7(b7) is 1 and the byte address
in the SCP transfer is 15. The write–only bits in this register remain write–only bits when BR14(b6)
is set to 1.

CAUTION

Reserved bits b5 and b4 must be set to 0 at all times.

b7 b6 b5 b4 b3 b2 b1 b0

BR15A FREQ
ADAPT

Jump
Disable

Reserved Reserved Enable
TxSFS

Reserved Reserved Enable
Eye Data
and Baud

Clock
wo wo wo wo wo

Reserved Reserved Reserved Reserved Reserved
rw rw rw ro ro ro ro ro

FREQ ADAPT
This bit is a read/write bit. There is no effect on the operation of the U–interface transceiver unless
Control Steer (BR12 (b7)) is set to 1. When Control Steer is 1 and FREQ ADAPT is set to 1, the NT
frequency adaptation circuits are enabled to adjust the external crystal frequency. Setting this bit to
0 freezes the frequency adaptation circuits in their current state.

Jump Disable
This bit is a read/write bit. Setting this bit to 1 disables the digital PLL when Activation Control Steer
(BR12(b7)) is set to 1 (this bit is used for Motorola test purposes only).

Enable TxSFS
When set to 1 with BR14(b0) set to 1, this bit enables the transmit Superframe Sync to be output.

Enable Eye Data and Baud Clock
When set to 1, this bit enables the EYEDATA, SYSCLK, Rx BAUD CLK, and Tx BAUD CLK output
pins.

NOTE

When the MC145572 is configured for IDL2 and SCP operation the 15.36 CLKOUT,
4.096 CLKOUT, and BUFXTAL pins default to “on.” Software written for
MC145472/MC14LC5472 that set BR15A (b1 or b2) is not affected when an existing
MC145472 or MC14LC5472 product is upgraded to MC145572.
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��� ����
� �������

Table 4–3 shows the registers on MC145572 that overlay the standard byte registers. The SCP 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 BR7(b7) or BR10(b2, b1,
b0) is set to 1. BR15A was implemented in MC145472, but the other registers are new to MC145572.

BR15A was modified on MC145572 from MC145472, to change the 15.36 MHz and 20.48 MHz clock
outputs to default to enabled. In order to maintain code–compatibility with MC145472, the bits were
moved from BR15A to the overlay registers. To disable these clocks, OR9(b2, b1, b0) can be set to
1s.

Overlay registers OR0 – OR5 are used for defining the timeslot assignment when the IDL2 interface
is put into Timeslot Assigner mode by setting one or more of the bits TSA B1 Enable, TSA B2 Enable,
or TSA D Enable, found in Overlay register OR6. Timeslots are two DCL clocks in width and are num-
bered starting from 0.

Overlay register OR5 also is used to define the GCI timeslot when the bit GCI Mode Enable is asserted
in Overlay register OR6. The remainder of the bits in Overlay registers OR6 – OR9 are explained
following Table 4–3.

All bits in the overlay registers are reset to 0 on hardware and software resets. The overlay registers
are hidden after a hardware or software reset. They can be accessed when BR10(b0) is set to 1.

����� ���	 �� � �� �������� ��������

This register controls when the B1 timeslot appears on the Dout pin. After a hardware or software
reset, all bits default to 0 to maintain MC145472/MC14LC5472 compatibility.

b7 b6 b5 b4 b3 b2 b1 b0

OR0 Dout B1 Channel Timeslot Bits (7:0)
rw

����� ���	 �� � �� �������� ��������

Programmed the same way as OR0. This register controls when the B2 timeslot appears on the
Dout pin. After a hardware or software reset, all bits default to 0 to maintain MC145472/
MC14LC5472 compatibility.

b7 b6 b5 b4 b3 b2 b1 b0

OR1 Dout B2 Channel Timeslot Bits (7:0)
rw

����� ���	 �� � � �������� ��������

Programmed the same way as OR0. This register controls when the D timeslot appears on the
Dout pin. After a hardware or software reset, all bits default to 0 to maintain MC145472/
MC14LC5472 compatibility.

b7 b6 b5 b4 b3 b2 b1 b0

OR2 Dout D Channel Timeslot Bits (7:0)
rw
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����� ���
 �� �� �������� ��������

Programmed the same way as OR0. This register controls when the B1 timeslot is input from the
Din pin. After a hardware or software reset, all bits default to 0 to maintain MC145472/MC14LC5472
compatibility.

b7 b6 b5 b4 b3 b2 b1 b0

OR3 Din B1 Channel Timeslot Bits (7:0)
rw

����� ���
 �� �� �������� ��������

Programmed the same way as OR0. This register controls when the B2 timeslot is input from the
Din pin. After a hardware or software reset, all bits default to 0 to maintain MC145472/MC14LC5472
compatibility.

b7 b6 b5 b4 b3 b2 b1 b0

OR4 Din B2 Channel Timeslot Bits (7:0)
rw

����� ���
 ��  ��� ��� �������� ��������

Programmed similar to OR2. This register controls when the D timeslot is input from the Din pin.
After a hardware or software reset, all bits default to 0 to maintain MC145472/MC14LC5472 com-
patibility.

b7 b6 b5 b4 b3 b2 b1 b0

OR5 Din D Channel Timeslot Bits (7:0)

GCI Slot

�� ��� �� ��� �� ���

rw rw

GCI Slot (2:0)
In IDL2 mode, if OR6 b(3) is set to indicate GCI 2B+D operation, b(2:0) is used to program the GCI
timeslot. These bits are treated like the S2, S1, and S0 pins in Full GCI mode. See Table 3–7 for
timeslot assignment.

����	 ���
 �������� ��� ��� ������� ��������

This register is used to enable the timeslot assigner and select GCI 2B+D data format when in IDL2
mode. After a hardware or software reset, all bits default to 0 to maintain MC145472/MC14LC5472
compatibility.

b7 b6 b5 b4 b3 b2 b1 b0

OR6 TSA B1
Enable

TSA B2
Enable

TSA D
Enable

GCI Select
M4 – BR0

GCI Mode
Enable

Reserved Reserved Reserved

rw rw rw rw rw rw rw rw

NOTE

Setting b7, b6, or b5 will put the MC145572 in Timeslot Assigner mode. In Timeslot Assign-
er mode, the IDL2 8/10 mode bit in BR7(b0) is ignored and data is placed according to
values programmed in OR0 – OR5.
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TSA B1 Enable
This bit is used to enable the B1 channel in IDL2 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 B1 channel
is not present on the pin Dout, and the B1 channel transmit on the U–interface is actively driven to
VOH.

TSA B2 Enable
This bit is used to enable the B2 channel in IDL2 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 to
VOH.

TSA D Enable
This bit is used to enable the D channel in IDL2 Timeslot mode. The D timeslot is defined through
Overlay registers OR2 and OR5. 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 to
VOH.

If both TSA D Enable and D channel port Enable are set to 1, then the D channel data is presented
on both Dout and DCHout, and the data transmit onto the U–interface is taken from DCHin. If the
D channel port is enabled and TSA D Enable is set to 0 (see Overlay register OR8(b0)), then the
D channel continues to operate on the D channel port and Dout is high impedance during the D channel
bit time.

The clock on DCHCLK (assuming the D channel port is enabled), operates relative to FSR, based
on the timeslot programmed in the timeslot registers for the D channel.

GCI Select M4  – BR0
This bit is useful only in conjunction with full GCI mode when the pin MCU/GCI = 0. In that mode,
when this bit is set to 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 , dea , uoa } in
the LT mode and {act , sai } in the NT mode. Additionally, the {ps1, ps2} bits in the NT mode are
transmitted according to the state of IN1 and IN2 pin inputs. When this bit is set to 1, all M4 bits are
transmitted according to the data present in Register BR0. 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.

GCI Mode Enable
This bit makes it possible to transfer 2B+D data over the IDL2 interface as if it were in GCI mode.
This operation is established by setting the pin MCU/GCI and this bit to 1. The 2B+D data is transferred
at the timeslot indicated in OR5(2:0). The monitor and C/I channels of the GCI interface are ignored
as inputs and are not driven as outputs. Additionally, the operation of FSC, regarding its control of
the transmit superframe in Slave mode, takes precedence over the input on SFAX. See OR5 b(2:0)
for GCI slot assignment in this mode.

����� 
��� 	������������ ������ �

This register is used to enable or control various modes of the MC145572. After a hardware or software
reset, all bits default to 0 to maintain MC145472/MC14LC5472 compatibility.

b7 b6 b5 b4 b3 b2 b1 b0

OR7 Internal
Analog

Loopback

Line
Connect

TSEN
DCH

Enable

IDL2
Rate 2

IDL2 Long
Frame
Mode

crc
Corrupt
Mode

febe /
nebe

Rollover

M4 Trinal
Mode

rw rw rw rw rw rw rw rw
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Internal Analog Loopback
When this bit is set to 1, the analog loopback path is inside the MC145572. Default after any reset
is 0 or external analog loopback path.

Line Connect
When this bit is 1, the U–interface line can remain connected during analog loopbacks. When this
bit is 0, the line must be disconnected. Default after any reset is 0.

TSEN DCH Enable
This bit enables TSEN when D channel data is present on the Dout or DCHout pins. When the
timeslot assigner is enabled, the TSEN signal is active during the timeslot which D channel data is
transferred.

IDL2 Rate 2
In the IDL2 mode, when IDL2 rate 2 is set to 1, the IDL2 clock (DCL) rate is 512 kHz. IDL2 clock
speed (see Register BR7) is ignored when this bit is set to 1. In full GCI mode, as a master in the
NT mode, the DCL clock rate is selected using the pin input (see CLKSEL description in Section 3.3.4 ).
This bit also sets the clock frequency on FREQREF or FREFout when in NT Slave mode.

IDL2 Long Frame Mode
While operating as an IDL2 master, this bit controls whether the FSR and FSX operate in Long Frame
or Short Frame mode. If this bit is 1, both FSR and FSX operate in Long Frame mode. As an IDL2
slave, the MC145572 determines the mode based on the length of FSR. See Section 5.4.2.

crc  Corrupt Mode
This bit changes the operating mode of the input control bit crc  Corrupt in register BR8. When crc
Corrupt mode is set to 1, the crc  Corrupt input is used to only corrupt one outgoing superframe crc .
When crc  Corrupt mode is set to 0, the crc  Corrupt behaves as it did in the MC145472, unaligned
to the transmit superframe, and continues to affect the crc  data until explicitly reset.

febe /nebe  Rollover
This bit changes the operating mode of the febe  and nebe  counter registers BR4 and BR5. When
febe /nebe  rollover is set to 1, the febe  and nebe  counter registers do not saturate at all 1s, but
instead, rollover from $FF to $00. When febe /nebe  rollover is set to 0, the febe  and nebe  counter
registers behave just as they do in the MC145472.

M4 Trinal Mode
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 is set to 1, the checked M4 bits must be valid
for three consecutive superframes before asserting Verified act , or Verified dea , etc. When M4 Trinal
mode is set to 0, the checked M4 bits behave as they did in the MC145472, only checking them as
configured in BR9(b5,b4). When operating in full GCI mode, the MC145572 performs trinal checks
on the received M4 channel act , dea , sai , and uoa  bits (see Table 4–11).

����� 
��� 	������������ ������ �

This register is used to control the dump/restore operation, SFAX and SFAR outputs, and three–state
enable for off–chip bus drivers. After a hardware or software reset, all bits default to 0 to maintain
MC145472/MC14LC5472 compatibility.

b7 b6 b5 b4 b3 b2 b1 b0

OR8 D/R
Mode 1

D/R
Mode 0

SFAX
Output 
Enable

FREQREF
Output
Enable

TSEN
BCH

Enable

Reserved SFAX/
SFAR
Enable

D Channel
Port

Enable
rw rw rw rw rw rw rw rw

CAUTION
Reserved bit b2 must be set to 0 at all times.
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D/R Mode (1:0)
These bits control the operating mode of Dump/Restore Access Overlay register OR12. {0,0} sets
the mode for normal dumping and restoring of the internal coefficients via the EYEout interface. {1,0}
permits read access to the arctap. {0,1} permits write access to the arctap. {1,1} should be selected
to perform dump/restore via the IDL2 or GCI interface depending on the state of the MCU/GCI pin.

SFAX Output Enable
When this bit is set to 1 in LT mode, it forces the SFAX pin to be an output. Normally, in LT mode,
SFAX is an input to control the start of the transmit superframe.

FREQREF Output Enable
When this bit is set to 1 in NT mode, it forces the pin FREQREF to become an output and source
a locked clock. The locked clock is the same as DCL clock.

TSEN BCH Enable
When this bit is set to 1, it enables the pin TSEN to operate an off–chip bus driver during the B1 and
B2 timeslots. When the timeslot assigner is enabled, the TSEN signal is active during the timeslot
in which B1 and B2 channel data is transferred.

SFAX/SFAR Enable
When this bit is set to 1, it enables two pins on the MC145572 to be used to control and/or indicate
the location of the transmit and receive superframes relative to the IDL2 interface.

D Channel Port Enable
When this bit is set to 1 and pin MCU/GCI = 1, three pins are enabled on the MC145572 to be used
as a D channel port. When the D channel port is enabled, D channel information transmitted on the
U–interface is taken from DCHin2, and D channel information from the U–interface is transmitted on
both DCHout and Dout2. (Note that Dout does not output the D channel data when the
IDL2 interface is in timeslot mode, and the TSA D Enable is not set to 1.)

������ ���	 
����������� �������� �

This register is used to control the analog loopback and clocks that are available at MC145572 pins.
After a hardware or software reset, all bits default to 0 to maintain MC145472/MC14LC5472 compat-
ibility.

CAUTION
Reserved bit b7 must be set to 0 at all times.

b7 b6 b5 b4 b3 b2 b1 b0

OR9 Reserved Open
Feedback
Switches

Analog
Loopback

CLKOUT
2048

4096
Hirate

2048
Disable

1536
Disable

4096
Disable

rw rw rw rw rw rw rw rw

Open Feedback Switches
When this bit is set to 1, it opens the internal feedback path between the transmit (TxP/TxN) and
the receive (RxP/RxN) sections. This feature may be used in conjunction with analog loopback.

Analog Loopback
When this bit is set to 1, it invokes a receive analog loopback on the MC145572.

CLKOUT 2048
When this bit is set to 1, it enables a 20.48 MHz buffered clock output on pin 25 of the MC145572FN
and on pin 8 of the MC145572PB.

4096 Hirate
When this bit is set to 1, it causes the 4.096 MHz clock output to cleanly transition to a 10.24 MHz
rate. When set back to 0, the clock cleanly transitions to 4.096 MHz.
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2048 Disable
When this bit is set to 1, it causes the 20.48 MHz clock output at BUFXTAL to go to high impedance.

1536 Disable
When this bit is set to 1, it causes the 15.36 CLKOUT pin to go high impedance.

4096 Disable
When this bit is set to 1, it causes the 4.096 CLKOUT pin to go high impedance. This bit may only be
written to once, following a hardware or software reset. Once the 4.096 CLKOUT pin has been turned
off by setting this bit, it can only be re–enabled by asserting a hardware or software reset to the
MC145572. This bit is reset by hardware reset, NR0(b3) = 1 or NR0(b1) = 1.

���  ��
���� 
� ���� ���������

����� ����	  ���  �� �%� ����$%�#

When BR10(b1) is set to 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 MC145572 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–inter-
face, 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 MC145572 does not perform any HDLC framing/deframing.

D channel data is transmitted to and received from the U–interface most significant bit first.

OR12 D Channel Transmit Bits (7:0)
wo

D Channel Transmit Bits (7:0)
ro

NOTE
If this register is used when the timeslot assignment is enabled, D channel timeslot must not
be 0, so as to maintain synchronization with the transmit superframe. This is especially im-
portant in LT mode, when SFAX is used as an input.

����� ����	 &�"���$%!#� ��$% ����$%�#

This register takes the place of Byte register BR13 when BR10 B(2) is set, and the register becomes
a byte–wide access port to the dump/restore mechanism of the U–chip. Two more bits in the overlay
registers control the operating mode of the dump/restore mechanism. See Overlay register OR8. This
bit is reset by both hardware and software resets. After a hardware or software reset, all bits default
to 0 to maintain MC145472/MC14LC5472 compatibility.

OR13 Dump Register Write Access
wo

Dump Register Read Access
ro
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This chapter describes the operation of MC145572 when operated in the MCU mode.

A functional block diagram of the MC145572 U–interface transceiver is shown in Figure 5–1. This
device utilizes mixed analog and digital signal processing circuit technology to implement an adaptively
equalized echo cancelling full–duplex transmitter/receiver or transceiver.
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Figure 5–1. MC145572 Functional Block Diagram

The 2B+D data is input to the device at the Din pin of the time division multiplexed data interface.
This data is passed through a three–frame deep FIFO prior to being formatted and scrambled in the
Superframe Framer. The resulting 160 kbps binary data stream is converted to an 80 kbaud dibit
stream, which is subsequently converted to four analog amplitudes by the DAC (digital–to–analog
converter). The resulting pulse amplitude modulated signal is band limited by the Tx filter prior to enter-
ing the Tx driver, which differentially drives the line coupling circuit to the twisted wire pair.

From the twisted wire pair, information from the far–end U–interface transceiver is coupled through
the external line interface circuit to the differential receiver inputs RxP and RxN. (In this two–wire envi-
ronment, the transmitted signal is also coupled into the receiver inputs.) This combined analog signal
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MC1455725–2 MOTOROLA

is converted to a digital word in the Σ–∆ (sigma–delta) ADC (analog–to–digital converter). After filter-
ing, an adaptively generated replica of the transmitted signal, calculated by the echo canceller, is sub-
tracted from the combined signal leaving only the far–end signal. In addition, phase distortion present
in the far–end signal is corrected by the DFE. The resulting four–level signal is decoded by the slicer
to produce a 160 kbps data stream. Timing information is also recovered from the far–end signal. The
Superframe Deframer descrambles and disassembles the received superframes and passes the
received 2B+D data through a three IDL frame deep FIFO to the IDL interface, where it is available at
the Dout pin of the time division multiplexed data interface.

The MC145572 permits the designer to select one of three options for control of the device and access
to its register set. When operating in MCU mode, the MC145572 can be configured for either SCP
or PCP mode of operation. In SCP mode, control and status of the device is handled via the SCP,
a standard four–wire serial microcontroller interface. In PCP mode, the MC145572 is configured to
provide an eight–bit wide data port with a chip select and read/write pin. In either case, the internal
register set of the MC145572 gives an external microcontroller access to the 4 kbps Maintenance
channel provided across the U–interface.

When the MC145572 is configured for GCI mode, the C/I channel of the GCI interface is used for
control and status messages. The GCI Monitor channel is used to send and receive Maintenance
channel messages. The Monitor channel also permits the internal registers of the MC145572 to be
read from or written to, if it is desired to bypass the normal operation of the GCI interface.

The eoc portion of the M channel can be handled automatically with the internal Automatic eoc Pro-
cessor. In addition, activation and deactivation of the MC145572 is handled by an Automatic Activation
Controller.

The MC145572 requires a single 20.48000 MHz pullable crystal connected between the XTALin and
XTALout pins. No other external components are required for the crystal oscillator. Internal crystal
pulling circuitry adjusts the crystal frequency in both LT and NT modes of operation.

Detailed descriptions of the various interfaces and user accessible sections are provided in this
chapter.

��� ������������������ ����	��
����

After either a hardware or software reset, the MC145572 maintains basic pin function and register
compatibility with the MC14LC5472 U–interface transceiver when configured for MCU mode and using
the SCP interface. There are differences between MC14LC5472 and MC145572 in exact signal re-
quirements and outputs for these pins.

Most software written for MC14LC5472 will operate MC145572 without requiring any modifications.
The MC145572 has an extended register set which provides access to the on–chip timeslot assigner,
I/O pin configuration bits, D channel, and internal parameters of the device. The extended registers
are accessed by setting bits in Register BR10 that were reserved bits for MC14LC5472. The new
registers then overlay the original registers and are referred to in this document as Overlay registers
OR0 through OR9, OR12, and OR13. Register BR10 is common to both register sets, permitting soft-
ware to switch between the basic register set and the overlay register set, as required. Tables 4–1,
4–2, and 4–3 detail the register set of MC145527. See Chapter 4, Register Description,  for details
on the register set.

Tables 5–1 and 5–2 contain the MC145572 pin function charts. The MC145572 requires a line interface
transformer having a turns ratio of 1:1.25 where the 1.25 is on the tip and ring side of the transformer.
The MC14LC5472 used a line interface transformer having a 1:2 turns ratio.

When operated in MCU mode with the SCP, MC145572 has clock outputs enabled on 15.36 CLKOUT
and BUFXTAL pins after a hardware or software reset. On MC14LC5472, these clocks were disabled
after a hardware or software reset. Due to this change, the function of bits BR15A(b2, b1) have changed
in MC145572. In MC14LC5472, these two bits enabled 15.36 CLKOUT and BUFXTAL outputs, respec-
tively; when set to 1. In MC145572, these bits are reserved and writing a 1 to either of these bits
to enable a clock, leaves the clock(s) enabled. To disable one or both of these clocks, software must
set either bit b2 or bit b1 in Overlay register OR9.

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

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

n
c

..
.

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/555508/MC145572APB.html


MC145572 5–3MOTOROLA

Table 5–1. Mode Pin Breakout Summary and Comparison
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Function

ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

PLCC
Pin No.

ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

TQFP
Pin No.

ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

MC145572

ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

MC14LC5472

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

VDD ÁÁÁÁ
ÁÁÁÁ

44 ÁÁÁÁ
ÁÁÁÁ

27 ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

+ 5 V ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

+ 5 V

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

VSS ÁÁÁÁ
ÁÁÁÁ

2, 22ÁÁÁÁ
ÁÁÁÁ

29, 5 ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

Connect to Ground ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

Connect to Ground

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

VDDI/O ÁÁÁÁ
ÁÁÁÁ

24, 37ÁÁÁÁ
ÁÁÁÁ

7, 20 ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

+ 5 V or + 3 V ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

+ 5 V

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

VSSI/O ÁÁÁÁ
ÁÁÁÁ

23, 36ÁÁÁÁ
ÁÁÁÁ

6, 19 ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

Connect to Ground ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

Connect to Ground

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

VDDRx ÁÁÁÁ
ÁÁÁÁ

3 ÁÁÁÁ
ÁÁÁÁ

30 ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

+ 5 V ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

+ 5 V

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

VSSRx ÁÁÁÁ
ÁÁÁÁ

4 ÁÁÁÁ
ÁÁÁÁ

31 ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

Connect to Ground ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

Connect to Ground

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

VDDTx ÁÁÁÁ
ÁÁÁÁ

11 ÁÁÁÁ
ÁÁÁÁ

38 ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

+ 5 V ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

+ 5 V

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

VSSTx ÁÁÁÁ
ÁÁÁÁ

10 ÁÁÁÁ
ÁÁÁÁ

37 ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

Connect to Ground ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

Connect to Ground

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

TxP/TxN ÁÁÁÁ
ÁÁÁÁ

9, 12ÁÁÁÁ
ÁÁÁÁ

36, 39ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

Transmit Output ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

Transmit Output

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

RxP/RxN ÁÁÁÁ
ÁÁÁÁ

5, 6 ÁÁÁÁ
ÁÁÁÁ

32, 33ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

Receive Input ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

Receive Input

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

VrefN /VrefP ÁÁÁÁ
ÁÁÁÁ

7, 8 ÁÁÁÁ
ÁÁÁÁ

34, 35ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

Voltage Reference ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

Voltage Reference

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

XTALin /XTALoutÁÁÁÁ
ÁÁÁÁ

33, 32ÁÁÁÁ
ÁÁÁÁ

16, 15ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

Pullable Crystal Only ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

Pullable Crystal and Other Components

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

FREQREF ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

42 ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

25 ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

8 kHz Reference Input ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

Accepts One of Eight Reference
Frequencies

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

RESET ÁÁÁÁ
ÁÁÁÁ

14 ÁÁÁÁ
ÁÁÁÁ

41 ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

Reset When Low ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

Reset When Low

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

MCU/GCI ÁÁÁÁ
ÁÁÁÁ

43 ÁÁÁÁ
ÁÁÁÁ

26 ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

MCU When = 1
GCI When = 0

ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

Not Applicable

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

NT/LT
ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

15
ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

42
ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

NT Mode When = 1
LT Mode When = 0

ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

NT Mode When = 1
LT Mode When = 0

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

M/S ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

16 ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

43 ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

Master Mode When = 1
Slave Mode When = 0

ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

Master Mode When = 1
Slave Mode When = 0

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

PAR/SER ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

13 ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

40 ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

Select MCU Parallel Control
Port When = 1

Select MCU Serial Control Port
When = 0

ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

Not Applicable
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Table 5–2. Pin Function per Mode and MC14LC5472 Comparison
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

MC145572 Function
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

MC14LC5472
ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

PLCC
Pin No.

ÁÁÁ
ÁÁÁ
ÁÁÁ

TQFP
Pin No.

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

MCU/SCP
Mode

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

MCU/PCP
Mode

ÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ

GCI Master
Mode

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

GCI Slave
Mode

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Function

ÁÁÁÁ
ÁÁÁÁ

17 ÁÁÁ
ÁÁÁ

44 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

IRQ ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

IRQ ÁÁÁÁÁ
ÁÁÁÁÁ

Not Used ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Not Used ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

IRQ

ÁÁÁÁ
ÁÁÁÁ

21 ÁÁÁ
ÁÁÁ

4 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

SCPEN ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

CS ÁÁÁÁÁ
ÁÁÁÁÁ

IN1 (Note 1)ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

IN1 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

SCPEN

ÁÁÁÁ
ÁÁÁÁ

20 ÁÁÁ
ÁÁÁ

3 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

SCPCLK ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

R/W ÁÁÁÁÁ
ÁÁÁÁÁ

IN2 (Note 1)ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

IN2 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

SCPCLK

ÁÁÁÁ
ÁÁÁÁ

18 ÁÁÁ
ÁÁÁ

1 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

SCPRx ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

D0 ÁÁÁÁÁ
ÁÁÁÁÁ

OUT1 (Note 2)ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

OUT1 (Note 2) ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

SCP Rx

ÁÁÁÁ
ÁÁÁÁ

19 ÁÁÁ
ÁÁÁ

2 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

SCPTx ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

D1 ÁÁÁÁÁ
ÁÁÁÁÁ

OUT2 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

OUT2 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

SCP Tx

ÁÁÁÁ
ÁÁÁÁ

27 ÁÁÁ
ÁÁÁ

10 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

FSR (Note 3) ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

FSR (Note 3) ÁÁÁÁÁ
ÁÁÁÁÁ

FSC ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

FSC ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

IDL SYNC

ÁÁÁÁ
ÁÁÁÁ

28 ÁÁÁ
ÁÁÁ

11 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

FSX (Note 4) ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

FSX (Note 4) ÁÁÁÁÁ
ÁÁÁÁÁ

Not Used ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Not Used ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Not Applicable

ÁÁÁÁ
ÁÁÁÁ

31 ÁÁÁ
ÁÁÁ

14 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

DCL ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

DCL ÁÁÁÁÁ
ÁÁÁÁÁ

DCL ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

DCL ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

IDL CLK

ÁÁÁÁ
ÁÁÁÁ

29 ÁÁÁ
ÁÁÁ

12 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Din ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Din ÁÁÁÁÁ
ÁÁÁÁÁ

Din ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Din ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

IDL Rx

ÁÁÁÁ
ÁÁÁÁ

30 ÁÁÁ
ÁÁÁ

13 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Dout ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Dout ÁÁÁÁÁ
ÁÁÁÁÁ

Dout ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Dout ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

IDL Tx

ÁÁÁÁ
ÁÁÁÁ

34 ÁÁÁ
ÁÁÁ

17 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

4.096 CLKOUTÁÁÁÁÁÁ
ÁÁÁÁÁÁ

D2 ÁÁÁÁÁ
ÁÁÁÁÁ

4.096 CLKOUTÁÁÁÁÁÁ
ÁÁÁÁÁÁ

4.096 CLKOUT ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

4.096 CLK OUT

ÁÁÁÁ
ÁÁÁÁ

35 ÁÁÁ
ÁÁÁ

18 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

15.36 CLKOUTÁÁÁÁÁÁ
ÁÁÁÁÁÁ

D3 ÁÁÁÁÁ
ÁÁÁÁÁ

15.36 CLKOUTÁÁÁÁÁÁ
ÁÁÁÁÁÁ

15.36 CLKOUT ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

15.36 CLK OUT

ÁÁÁÁ
ÁÁÁÁ

38 ÁÁÁ
ÁÁÁ

21 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

BUFXTAL ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

D4 ÁÁÁÁÁ
ÁÁÁÁÁ

BUFXTAL ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

BUFXTAL ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

BUF XTAL

ÁÁÁÁ
ÁÁÁÁ

26 ÁÁÁ
ÁÁÁ

9 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

TxSFS (Note 5)ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

TxSFS (Note 5) ÁÁÁÁÁ
ÁÁÁÁÁ

S0 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

S0 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Tx SFS

ÁÁÁÁ
ÁÁÁÁ

25 ÁÁÁ
ÁÁÁ

8 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

SYSCLK (Note 6)ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

SYSCLK (Note 6)ÁÁÁÁÁ
ÁÁÁÁÁ

S1 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

S1 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

SYSCLK

ÁÁÁÁ
ÁÁÁÁ

39 ÁÁÁ
ÁÁÁ

22 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

EYEDATA (Note 7)ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

D5 ÁÁÁÁÁ
ÁÁÁÁÁ

S2 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

S2 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

EYE DATA

ÁÁÁÁ
ÁÁÁÁ

40 ÁÁÁ
ÁÁÁ

23 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

TxBCLK (Note 8)ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

D6 ÁÁÁÁÁ
ÁÁÁÁÁ

Not Used ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

FREFout ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Tx BAUD CLK

ÁÁÁÁ
ÁÁÁÁ

41 ÁÁÁ
ÁÁÁ

24 ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

RxBCLK (Note 9)ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

D7 ÁÁÁÁÁ
ÁÁÁÁÁ

CLKSEL ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Not Used ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Rx BAUD CLK

NOTES:
1. In NT mode, IN1 and IN2 carry PS1 and PS2 data.
2. DISS is OR’d into this output.
3. When IDL2 interface is operating in GCI electrical mode, this pin is named FSC.
4. When IDL2 interface is operating in GCI electrical mode, this pin is unused.
5. SFAX is muxed onto this pin.
6. 20.48 MHz, SFAR, and TSEN are muxed onto this pin.
7. DCHCLK and TxOFF are muxed onto this pin.
8. DCHin and TxMAG are muxed onto this pin.
9. DCHout and TxSIGN are muxed onto this pin.

��� �����
 	��������

When operated in MCU mode, MC145572 has two configurations that provide MCU access to its inter-
nal register set. The SPC mode is a four–wire serial interface that clocks data into or out of MC145572
at data rates up to 4 Mbps. This interface is compatible with National’s MICROWIRE  interface. The
PCP mode configures MC145572 to have an eight–bit parallel data port that can be located anywhere
in processor memory. The PCP mode is enabled when the MCU/GCI pin is tied to a 1 and the PAR/SER
pin is tied to a 1. The SCP mode is enabled when the MCU/GCI pin is tied to a 1 and the PAR/SER
pin is tied to a 0.

NOTE

When MC145572 is configured for MCU operation, it is possible to put the IDL2 interface
pins into GCI Electrical mode, which accepts GCI timing for transfer of 2B+D data only.
This is done by setting bit OR6(b3) GCI Mode Enable. Access to the MC145572 register
set is via the SCP or PCP. In GCI Electrical mode, the pin names and functions for IDL2
interface pins correspond to the GCI names and function.
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The MC145572 is equipped with an industry standard SCP interface. The SCP is used by an external
controller, such as an M68HC05 family microcontroller, MC145488 Dual Data Link Controller, or
MC68302 Integrated Multiprotocol Processor, to communicate with the U–interface transceiver.

The SCP is a full–duplex four–wire interface with control and status information passed to and from
the U–interface transceiver. The SCP interface consists of a transmit output, a receive input, a data
clock, and an enable signal. These device pins are known as SCPTx, SCPRx, SCPCLK, and SCPEN,
respectively. The SCP Clock determines the rate of exchange of data in both the transmit and receive
directions, and the SCP Enable signal governs when this exchange is to take place. The four–wire
SCP interface is supplemented with an interrupt request line, IRQ, for external microcontroller notifi-
cation of an event requiring service.

The operation and configuration of the U–interface transceiver is controlled by setting the state of
the control registers within the U–interface transceiver and monitoring the status registers. The control,
status, and M channel data registers reside in six 4–bit wide nibble registers, one 12–bit wide nibble
register, and twenty–nine 8–bit wide byte registers. A complete register map and detailed register
descriptions can be found in Chapter 4.  Figure 5–2 shows pin configurations to operate MC145572
in IDL2 mode using the SCP for access to the register set. See Chapter 10  for the SCP timing
diagrams.
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NOTE: In LT mode, the 100 kΩ resistor on SFAX/TxSFS is required when none of these pin functions is enabled.

��� (Ω

Figure 5–2. MCU Mode with SCP Configuration
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The 4–bit nibble registers are accessed via an 8–bit SCP interface operation, as shown in Figure 5–3
for a write operation and Figure 5–4 for a read operation. The first bit of the transfer on SCPRx is
a read/write (R/W) bit, indicating the purpose of the operation. This is followed by a 3–bit address
field (A2:A0), which specifies nibble address 0 through nibble address 5. (Nibble addresses 6 and
7 have other purposes, which are described later.) For a write operation, the 4–bit data word (D3:D0)
follows. For a read operation, the 4–bit data word (D3:D0) follows on the SCPTx pin.

�	���
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���� 	���

Figure 5–3. SCP Nibble Registers 0 –  5, Write Operation
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Figure 5–4. SCP Nibble Registers 0  –  5, Read Operation
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The 12–bit Nibble register 6 is located at nibble register address 6 and can be accessed with two
sequential 8–bit SCP interface operations, as shown in Figures 5–5 and 5–6. In this case, the second
8–bit operation accesses the last 8 data bits (D7:D0) as shown. Alternatively, this register can be ac-
cessed with a single 16–bit operation, as shown in Figures 5–7 and 5–8. See Register R6 description
in Section 4.3.7  for correspondence between the ANSI defined eoc bits and the data bits transferred
over the SCP interface.
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Figure 5–5. SCP eoc Register R6 Write Operation Using Double 8 –Bit Transfer
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Figure 5–6. SCP eoc Register R6 Read Operation Using Double 8 –Bit Transfer
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Figure 5–7. SCP eoc Register R6 Write Operation Using Single 16 –Bit Transfer
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Figure 5–8. SCP eoc Register R6 Read Operation Using Single 16 –Bit Transfer
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The 16 byte registers are addressed by addressing nibble address 7 followed by a 4–bit byte register
address (A3:A0), as shown in Figures 5–9 and 5–10. A second 8–bit operation transfers the data
word (D7:D0). Alternatively, these registers can be accessed with a single 16–bit operation, as shown
in Figures 5–11 and 5–12.
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Figure 5–9. SCP Byte Register Write Operation Using Double 8 –Bit Transfer
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Figure 5–10. SCP Byte Register Read Operation Using Double 8 –Bit Transfer
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Figure 5–11. SCP Byte Register Write Operation Using Single 16 –Bit Transfer
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Figure 5–12. SCP Byte Register Read Operation Using Single 16 –Bit Transfer
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In PCP mode, the MC145572 is configured to have a single address byte wide data port for access to
the internal register set. A read/write pin (R/W) and chip select pin (CS) are provided to enable read or
write accesses to the data port. For an external microcontroller, such as the MC68302, to access an
individual nibble, byte, or overlay register; a sequence of write and read operations is required. The
first access is always a write cycle that writes a pointer and internal read/write indicator to the
MC145572. The pointer byte contains the Nibble or Byte register address and for the case of the
Nibble register, writes the data to be written. This initial write may be followed by up to two read ac-
cesses or one write access. An open drain IRQ output pin is provided for interrupting an external MCU
when a change of status is detected by the MC145572. Figure 5–13 shows pin configurations to oper-
ate the MC145572 in MCU mode using the PCP for access to the register set.
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NOTE: In LT mode, the 10 kΩ resistor on SFAX/TxSFS is required when none of these pin functions
is enabled.

"��

� 
 "

Figure 5–13. MCU Mode with PCP Configuration
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Data is written to a nibble register using a single PCP write operation. The 8–bit data word must contain
the register address, write bit cleared to 0, and the data to be written as shown in Figure 5–14.

Data is read from a nibble register by first writing the nibble register address with the read indicator
bit set to a 1 to the parallel data port. Next, the parallel data port is read and data from the register
pointed to by the previous write operation appears on bits 0 through 3 of the port. See Figure 5–15.
When NR0 through NR5 are read, software should AND the data read with $0F.
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KEY
NDx Nibble Register Data Bit
NRAx Nibble Register Address Bit
X Don’t Care
CS Chip Select
R/W Read/Write Line

Figure 5–14. PCP Mode Nibble Register Write and Read Operations
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Data is written to Register R6, the eoc register, by writing two successive bytes to the PCP. The first
byte must contain the register address, write bit cleared to 0, and the most significant four bits of data
to be written, as shown in Figure 5–15.

Data is read from Register R6 by first writing a data byte containing the read/write indicator bit set
to a 1 and the register address to the PCP. The data is then read from the PCP by reading two bytes.
The first byte contains the most significant four bits of data in bits D3:D0. The next byte contains the
low order byte of data. See Figure 5–15.
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KEY
R6Dx Register R6 Data Bit
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Figure 5–15. PCP Register R6 Write and Read Operations
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Data is written to a byte register by writing two successive bytes to the PCP. The first byte must contain
the register address, write bit cleared to 0, and the address of the byte register. The second byte
contains the actual data to be written to the selected byte register (see Figure 5–16).

Data is read from a byte register by writing the pointer byte to the PCP, followed by a read of the
selected byte register from the PCP. The first byte must contain the register address, write bit set
to 1, and the address of the byte register. This is followed by a read cycle to obtain the contents of
the selected byte register (see Figure 5–16).

����

�

���

��

������

������

������

��

��

�	

���


���� �������� ����� ���� �������� ����

KEY
BDx Byte Register Data Bit
BRAx Byte Register Address Bit
X Don’t Care
CS Chip Select
R/W Read/Write Line

���

���

���

���

���

���

��	

�

�

�

�

�

�

��


����

����

����

����

���

���

���

���

���

���

��	

��


Figure 5–16. PCP Byte Register Write Operation
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The IDL2 interface consists of six pins: M/S, FSX, FSR, DCL, Din, and Dout. With the M/S pin, the
IDL2 interface can be configured as a timing master (FSR, FSX, and DCL are outputs) or a timing
slave (FSR, FSX, and DCL are inputs). The master or slave configuration is independent of NT or
LT mode selection. The IDL2 interface receives 2B+D data on the Din pin and buffers it through a
FIFO to the U–interface Superframe Framer. Simultaneously, this block accepts 2B+D data from the
U–interface Superframe Deframer, buffers it through a FIFO, and transmits it out the Dout pin. Refer
to Figure 5–1 for a block diagram of the MC145572.

After a hardware or software reset, the MC145572 IDL2 interface is configured for short frame opera-
tion. Short frame format is compatible with the IDL interface timing used on the MC145472 U–interface
transceiver. Table 5–3 details how to configure the MC145572 for the different IDL2 interface data
formats. In both short frame and long frame formats, two frame sync signals are available: FSX and
FSR. In GCI 2B+D data format, a single frame sync, FSC, is available.

The 2B+D data is transferred over IDL2 interface at an 8 kHz rate. Each IDL2 2B+D frame contains
eight bits of B1 channel data, eight bits of B2 channel data, and two bits of D channel data. The IDL2
interface supports five different frame formats and a timeslot assigner. The frame formats are long
frame and short frame synchronization, each with either 8– or 10–bit 2B+D data formats. The fifth
frame format is the IDL2 GCI electrical frame format. In this format, only the 2B+D data bits of the
GCI interface are accessible by MC145572. Either SCP or PCP must be used for access to the internal
register set of MC145572 when IDL2 operation is enabled.

As a master, the IDL2 interface of MC145572 can be configured to output 512 kHz, 2.048 MHz, or
2.56 MHz clock rates at the DCL pin. Table 5–4 is a guide to IDL2 clock rate selection. These data
rates apply to all IDL2 frame formats, including the GCI 2B+D data format. Please note that when
configured for GCI electrical operation, the data rate is one–half the DCL clock rate.

As a slave, the IDL2 interface of MC145572 accepts clock rates from 256 kHz to 4.096 MHz at the
DCL pin.

A separate D channel port is available when configured for MCU SCP operation.

Table 5–3. IDL2 Interface Data Format Selection
ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

IDL2 Data Format

ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁÁ

OR6
(b3)

ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

OR7
(b3)

ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁÁ

BR7
(b0)

ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

Available
Frame
Syncs

ÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ

D Channel
Port

Available

ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁ

Comments

ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

IDL2 Short Frame Format
10–Bit Frame Size
(MC145472 Compatible)

ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

FSX, FSRÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ

Yes ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁ

Default after hardware or
software reset

ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

IDL2 Short Frame Format
8–Bit Frame Size
(MC145472 Compatible)

ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

1 ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

FSX, FSRÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ

Yes ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

IDL2 Long Frame Format
10–Bit Frame Size

ÁÁÁ
ÁÁÁ
ÁÁÁ

0
ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

1
ÁÁÁ
ÁÁÁ
ÁÁÁ

0
ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

FSX, FSR
ÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ

No
ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

IDL2 Long Frame Format
8–Bit Frame Size

ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

1 ÁÁÁ
ÁÁÁ
ÁÁÁ

1 ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

FSX, FSRÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ

No ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁÁÁÁÁÁ
GCI 2B+D Frame Format ÁÁÁ

ÁÁÁ
1ÁÁÁÁ
ÁÁÁÁ

0 ÁÁÁ
ÁÁÁ

0 ÁÁÁÁ
ÁÁÁÁ

FSC ÁÁÁÁÁ
ÁÁÁÁÁ

Yes ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁNOTE: The timeslot assigner is enabled when one or more of OR6(b7 or b6 or b5) are set to a 1. Enabling the timeslot assigner

overrides all other IDL2 frame formats.

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

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

n
c

..
.

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/555508/MC145572APB.html


MC1455725–16 MOTOROLA

Table 5–4. IDL2 Interface Master Mode
Clock Rate Selection

ÁÁÁÁÁ
ÁÁÁÁÁ

Clock Rate ÁÁÁÁÁ
ÁÁÁÁÁ

OR7(b4) ÁÁÁÁ
ÁÁÁÁ

BR7(b2)
ÁÁÁÁÁ
ÁÁÁÁÁ

2.56 MHz
ÁÁÁÁÁ
ÁÁÁÁÁ

0
ÁÁÁÁ
ÁÁÁÁ

0
ÁÁÁÁÁ
ÁÁÁÁÁ

2.048 MHz
ÁÁÁÁÁ
ÁÁÁÁÁ

0
ÁÁÁÁ
ÁÁÁÁ

1
ÁÁÁÁÁ
ÁÁÁÁÁ

 512 kHz ÁÁÁÁÁ
ÁÁÁÁÁ

1 ÁÁÁÁ
ÁÁÁÁ

X

����� ����� ��	
 ��
�	����

Short frame operation is the same as the IDL interface used on the MC145472 and MC14LC5472
U–interface transceivers with one exception. The MC145572 provides for two 8 kHz frame sync pins,
FSX and FSR, when operated in IDL2 mode. The FSX pin is used to indicate IDL2 frame synchro-
nization for data input into the Din pin for transmission onto the U–interface. The FSR pin is used
to indicate IDL2 frame synchronization for data recovered from the U–interface and output to the Dout
pin. When configured for Master mode, the MC145572 drives FSR and FSX, simultaneously. When
configured for IDL2 slave operation, the MC145572 FSX and FSR inputs can be driven independently.
In Slave mode, both FSX and FSR can be connected together so a single synchronization signal can
be used to drive both inputs.

Figures 5–17 and 5–18 show typical data formats for short frame operation as a master and configured
for 8– and 10–bit frame formats, respectively. Figures 5–19 and 5–20 show typical data formats for
IDL2 operation as a slave and configured for 8– and 10–bit frame formats, respectively.
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Figure 5–17. IDL2 Interface Timing in Short Frame Master Mode, 8–Bit Frames
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Figure 5–18. IDL2 Interface Timing in Short Frame Master Mode, 10–Bit Frames
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Figure 5–19. IDL2 Interface Timing in Short Frame Slave Mode, 8–Bit Frames
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Figure 5–20. IDL2 Interface Timing in Short Frame Slave Mode, 10–Bit Frames
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When configured for long frame mode, the 8 kHz frame sync is active during the 2B+D data transfer.
The FSX pin is used to indicate frame synchronization for data input into the Din pin for transmission
onto the U–interface. The FSR pin is used to indicate frame synchronization for data recovered from
the U–interface and output to the Dout pin. When configured for Master mode, the MC145572 drives
FSR and FSX simultaneously. When configured for IDL2 slave operation, the MC145572 FSX and
FSR inputs can be driven independently. In Slave mode, both FSX and FSR can be connected together
so a single synchronization signal can be used to drive both inputs.

Figures 5–21a and 5–22a show typical data formats for long frame operation as a master and con-
figured for 8–bit and 10–bit frame formats, respectively. Figures 5–21b and 5–22b show typical data
formats for long frame operation as a slave and configured for 8–bit and 10–bit frame formats,
respectively.
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Figure 5–21a. 8–Bit Mode, Master
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Figure 5–21b. 8–Bit Mode, Slave
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Figure 5–21. IDL2 Interface Timing in Long Frame, 8–Bit Frames
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Figure 5–22a. 10–Bit Mode, Master
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Figure 5–22b. 10–Bit Mode, Slave

ÇÇ
ÇÇ
ÇÇ

�

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�ÇÇÇÇÇÇÇÇ
ÇÇÇÇÇÇÇÇ

	
�	 
�������

���� ����

	
�	 
�������

���� ���� ÇÇÇÇ
ÇÇÇÇ

Figure 5–22. IDL2 Interface Timing in Long Frame, 10–Bit Frames
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By setting OR6(b3), GCI Mode Enable to a 1, the IDL2 interface is configured to accept GCI interface
timing. In this mode, only 2B+D data is transferred between MC145572 and GCI interface. The other
bits in the GCI frame are ignored. Four signal pins are available in this mode: DCL, FSC, Din, and
Dout. Control and status information for MC145572 is provided through SCP or PCP. DCL is a 2X
bit clock, Din accepts data from the IDL2 interface to be transmitted onto the U–interface, Dout trans-
mits data received from the U–interface onto the IDL2 interface, and FSC is the 8 kHz frame syn-
chronization pulse. Dout is driven only when 2B+D data is output from MC145572. During all other
bit times of the GCI frame, Dout is high impedance. For applications having a multiplexed GCI frame
structure, Overlay register OR5 bits 2:0 are used to program the active GCI channel in the multiplex.

Figure 5–23 shows the GCI data format that is transferred over the IDL2 interface. See Chapter 8
for more details, if an application requires full GCI capability.
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Figure 5–23. IDL2 GCI 2B+D Data Formats
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The MC145572 can be configured for IDL2 master or IDL2 slave operation independently of LT or
NT configuration. A logic 1 selects IDL2 master operation and a logic 0 selects IDL2 slave operation.

When configured as an IDL2 slave, FSX and FSR can be independently driven by external circuitry.
FSX and FSR must be synchronized to the clock applied to DCL. If there is only a single synchronization
source, the FSR and FSX pins can be tied together and driven from a single source. In Slave mode,
the IDL2 interface can accept an input clock at DCL between 512 kHz and 8.192 MHz.

As an IDL2 master, MC145572 drives FSX and FSR simultaneously, so that the active high time of
each signal coincides with each other. The 2B+D data transfer into Din and out of Dout occurs
simultaneously. For applications where only one output synchronization pulse is required, either FSX
or FSR can be used. As an IDL2 master, MC145572 outputs data clocks of 512 kHz, 2.048 MHz,
and 2.56 MHz. The DCL clock rate is programmed by BR7(b2) and OR7(b4). See Table 5–4.

����� � ������ 	���

When operated in MCU mode with SCP enabled, MC145572 can be configured to have a separate
data port for D channel data. The D channel port is available for short frame data format and GCI
2B+D data format. When PCP is used to access the MC145572 register set, the D channel port is
not available, since the pins are assigned to the data bus of the parallel port. The D channel port
is enabled by setting OR8(b0), D Channel Port Enable, to a 1. After a hardware or software reset,
the D channel port is disabled. Figure 5–2 shows an LT mode configuration with D channel port enabled.

The D channel port has three signals: DCHin (D channel data input), DCHout (D channel data output),
and DCHCLK (D channel clock). When the D channel port is enabled, DCHCLK is always a clock
output. The clock is a gated clock, based on whatever is on DCL. The clock occurs whenever the
normal D1 and D2 bits would have occurred during the transfer taking place over Dout with respect
to FSR. Internal buffering of the data received on DCHin aligns the data for transmission onto the
U–interface. DCHout does not go high impedance.

When the D channel port is enabled, D channel bits are diverted to the port, and the Dout pin on the
IDL2 interface is high impedance during the D bit times. Data bits received at IDL2 interface Din pin
are ignored during the D channel bit times. In timeslot assigner mode, D channel bits are transferred
at the time programmed in register OR2, Dout D Channel Timeslot bits. Figures 5–24 through 5–26
show the D channel port timing.
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Figure 5–24. D Channel Port Timing, IDL2 10–Bit Frames
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Figure 5–25. D Channel Port Timing, IDL2 8–Bit Frames
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Figure 5–26. D Channel Port Timing, IDL2 GCI 2B+D Frames
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The MC145572 has a timeslot assigner that can be used when configured for MCU mode. The timeslot
assigner is enabled when one or more of OR6(b7, b6, or b5) are set to a 1. The starting timeslot(s)
are programmed into Overlay registers OR0 – OR5. The B1, B2, and D channels are each indepen-
dently programmable for both transmit and receive directions.

Timeslots are each two DCL clocks wide. Timeslot numbering starts from timeslot 0. Timeslot 0
occurs during the first two DCL clocks following FSX or FSR. DCL clocks are numbered starting from
0. Clock number 0 is the first DCL clock after the frame sync pulse FSX or FSR. Since FSX and FSR
can occur at different times, DCL clocks are counted referenced to either FSX or FSR depending on
which data direction is being configured. The timeslot number is calculated by counting the DCL
clocks after the appropriate frame sync where it is desired to place the start of the B or D channel
timeslot. This DCL count is divided by two and the resulting value is written to the appropriate timeslot
register.

The D channel data is always two contiguous DCL clocks or one timeslot in duration. B channel data
is always eight contiguous DCL clocks or four timeslots in duration. B channel timeslots may be pro-
grammed to start in any timeslot, though in normal applications, B channel timeslots are programmed
to start on every fourth timeslot or eighth DCL clock. Data is transferred between MC145572 and the
IDL2 interface only during B1, B2, or D channel timeslots that are enabled. When a B or D channel
timeslot is disabled, data appearing at the Din pin is ignored and the Dout pin is high impedance.
Table 5–5 details the timeslot assigner registers in the overlay register set. See Figures 5–27 and
5–28 for timeslot format examples.

The register programming for Figure 5–27 is as follows:

OR0 = $04 OR3 = $00 OR6 = $E0
OR1 = $0B OR4 = $08 OR7 = $20
OR2 = $01 OR5 = $0D OR8 = $08

The register programming for Figure 5–28 is as follows:

OR0 = $00 OR6 = $50
OR2 = $0D OR7 = $20
OR3 = $04 OR8 = $08
OR5 = $01

The register programming for Figure 5–29 is as follows:

OR0 = $00 OR3 = $00 OR6 = $E0
OR1 = $0B OR4 = $0B OR7 = $00
OR2 = $08 OR5 = $08 OR8 = $09

Enabling the timeslot assigner overrides all other IDL2 frame formats with the exception of GCI 2B+D.
In GCI 2B+D data format, OR5 bits 2:0 are used to select the active GCI channel.

When the D channel port is enabled, the corresponding D channel timeslot is not enabled on the IDL2
interface. Instead, the D channel data is transferred over the D channel port referenced to FSR as
programmed in Overlay registers OR2 or OR5. This is also true when IDL2 GCI 2B+D mode has been
enabled. The Dout pin of the IDL2 interface is high impedance and data at Din is ignored. Figure 5–29
gives an example of D channel port operation when the timeslot assigner is enabled.

Table 5–5. Timeslot Assigner Registers

OR0 Dout B1 Channel Timeslot Bits (7:0)

OR1 Dout B2 Channel Timeslot Bits (7:0)

OR2 Dout D Channel Timeslot Bits (7:0)

OR3 Din B1 Channel Timeslot Bits (7:0)

OR4 Din B2 Channel Timeslot Bits (7:0)

OR5 Din D Channel Timeslot Bits (7:0) and GCI Slot (2:0)

OR6 TSA
B1 Enable

TSA
B2 Enable

TSA
D Enable

GCI Select
M4 – BR0

GCI Mode
Enable

Reserved Reserved Reserved

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

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

n
c

..
.

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/555508/MC145572APB.html


MC145572 5–23MOTOROLA

ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
	

ÍÍ
ÍÍ
ÍÍ

�
�



ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÇÇÇ
ÇÇÇ

�
�

ÇÇÇ
ÇÇÇ

�
�

ÇÇÇ
ÇÇÇ

�
�

ÇÇÇ
ÇÇÇ
ÇÇÇ

�
�

ÇÇÇ
ÇÇÇ�

�

ÇÇÇ
ÇÇÇ

�
�

ÇÇÇ
ÇÇÇ

�
�

ÇÇÇ
ÇÇÇ

�
�

ÈÈÈ
ÈÈÈ�

�

ÈÈÈ
ÈÈÈ

�
�

ÈÈÈ
ÈÈÈ

�
�

ÈÈÈ
ÈÈÈ

�
�

ÈÈÈ
ÈÈÈ

�
�

ÈÈÈ
ÈÈÈ
ÈÈÈ

�
�

ÈÈÈ
ÈÈÈ�

�

ÈÈÈ
ÈÈÈ

�
�

ÉÉÉ
ÉÉÉ



ÉÉÉ
ÉÉÉ
ÉÉÉ



ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
	

ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�



ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ
ÇÇ
�
�

ÇÇ
ÇÇ�

�

ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ

�
�

ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ�

�

ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ

�
�

ÉÉ
ÉÉ



ÉÉ
ÉÉ



ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�
�
�


�
�

�
�
�


��

�
�
�


�
�
�

�
�
�
�

Figure 5–27. Timeslot Assigner Data Format Example
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Figure 5–28. Timeslot Assigner Data Format Example, B2 Channel Not Enabled

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

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

n
c

..
.

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/555508/MC145572APB.html


MC145572 5–25MOTOROLA

ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�
�

ÍÍÍ
ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�
�

ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�
�

ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�
�

ÍÍÍ
ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�
�

ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�
�

ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�
�

ÍÍÍ
ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�
�

ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�
	

ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�



ÍÍÍ
ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�
�
�

ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�
�
�

ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�
�
�

ÍÍÍ
ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�
�
�

ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�
�
�

ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�
�
�

ÍÍÍ
ÍÍÍ
ÍÍÍ
ÍÍÍ

�
�
�
�

ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ�
�

ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ

�
�

ÈÈ
ÈÈ�

�

ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ�

�

ÈÈ
ÈÈ

�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
	

ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�



ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÍÍ
ÍÍ
ÍÍ

�
�
�
�

ÇÇ
ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ�

�

ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ
ÇÇ

�
�

ÇÇ
ÇÇ�

�

ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ�

�

ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ

�
�

ÈÈ
ÈÈ

�
�

ÍÍ
ÍÍ
ÍÍ
ÍÍ

�
�
�
�


�
�

�
�
�


��

�
�
�


�
�
�

�
�
�
�

Figure 5–29. Timeslot Assigner Example with D Channel Port Enabled
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The MC145572, operating at a DCL clock of 4.096 MHz, allows up to 256 start times for data channels
(see Table 5–6). Timeslot 0 starts immediately following the FSX/FSR pulse. Timeslot 1 is two DCL
pulses later, counted from the rising edge.

Table 5–6. Maximum Number of Timeslots vs DCL Frequency

DCL Frequency Max Timeslot (Hex) Max Timeslot (Decimal)

4.096 MHz $FF 255

2.56 MHz $9F 159

2.048 MHz $7F 127

512 kHz $1F 31

Figure 5–30 shows the relationship of the FSR and FSX pulses, DCL, and timeslot locations. Each
timeslot is on a two clock boundary, and is named TS0 to TSn – 1, where n is the maximum number
of timeslots for the current operating data clock. A B channel occupies four contiguous 2–bit timeslots.
A D channel occupies a single 2–bit timeslot.

The following formula calculates the maximum number of timeslots for other values of DCL frequency.

= Maximum Number of Timeslots
fDCL

16 kHz

B and D channel registers are programmed with the following formula.

B Register Value = TSx

D Register Value = TSx

where the x of TSx is the value programmed into a register. All numbers are programmed in hex.
Any B channel must be assigned to a timeslot at or before TSn – 4. Where TSn – 1 is the maximum
timeslot number for the current operating data clock. The three timeslots following any B channel
assignment are reserved for that B channel and may not be assigned to any other data channel.

Registers OR0 – OR5 are programmed in the above fashion.

Figure 5–30. Timeslot Numbering

������ � � ��� ��� ��� ��� � ���	����

���


�� �� 
��

NOTE

If timeslot assignment mode is enabled via OR6 b(7), b(6), or b(5), then the IDL2 8/10 con-
trol bit is ignored and B channel and D channel data is placed according to OR0 – OR5.
The TSEN function is available when the timeslot assigner is enabled.
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The MC145572 provides signals that indicate the relationship between data transferred over the IDL2
interface and where that data is positioned in the U–interface superframe. In IDL2 short frame and
long frame operation, the SFAX and SFAR pins are used to indicate the IDL2 2B+D data frame that
corresponds to the first 2B+D block in basic frame 1 of the U–interface superframe. This feature is
enabled by setting OR8(b1), SFAX/SFAR ENABLE to a 1 when the MC145572 is configured for IDL2
operation.

SFAX provides superframe alignment timing for data transmitted onto the U–interface. It is active dur-
ing the IDL2 frame that corresponds to the 2B+D data transmitted at the start of basic frame 1 on the
U–interface. In NT mode, SFAX is always an output. In LT mode, SFAX defaults to an input and is
used to force alignment of the outgoing superframe, as well as indicating transfer of the first 2B+D
frame of U–interface basic frame 1 into Din of the IDL2 interface. When in LT mode, setting OR8(b5),
SFAX Output Enable to a 1, configures SFAX as an output and indicates transfer of the first 2B+D
frame of U–interface basic frame 1 into Din of the IDL2 interface. When SFAX is not enabled as an
input, the MC145572 selects the starting point of the transmitted superframe when in LT mode.

SFAR provides superframe alignment timing for data received from the U–interface. It is active during
the IDL2 frame that outputs 2B+D data from the MC145572 that arrived at the start of basic frame
1 on the U–interface. SFAR is always an output when enabled.

When configured for GCI 2B+D operation, the FSC signal is used to indicate superframe alignment.

The superframe alignment signal(s) occur once every 96 IDL2 or GCI frames. Since frames are
125 µs in duration, this corresponds to 12 ms (96 x 125 µs), which is the duration of a U–interface
superframe.

	���
�� ���� ����� ����� ���� ���������� ���������

In IDL2 short frame format, SFAX and SFAR indicate the IDL2 frame corresponding to the first 2B+D
block in the U–interface superframe by pulsing high for one DCL clock time. This occurs immediately
following the IDL2 frame syncs FSX and FSR (see Figures 5–31a and 5–32a). When configured as an
input, SFAX must be driven high for the DCL clock period immediately following FSX and it is sampled
on the falling edge of DCL.

	���
�� ���� ���� ����� ���� ���������� ���������

In IDL2 long frame format, SFAX and SFAR indicate the IDL2 frame corresponding to the first 2B+D
block in the U–interface superframe by pulsing high for the duration of FSX and FSR, respectively
(see Figures 5–31b and 5–32b).

	���
�� �� ���� ���� ���������� ���������

When configured for IDL2 GCI 2B+D data format, OR6(b3) = 1, the MC145572 uses the FSC signal
to indicate superframe alignment. Inputs on SFAX are ignored.

In LT mode, when MC145572 is configured as an IDL2 slave, the FSC pin is used to force alignment
of the transmitted U–interface superframe. Normally, the FSC pulse is two DCL clocks in duration.
The transmit superframe alignment is set by driving FSC with a one DCL clock wide pulse once every
96 GCI frames. The 2B+D data read into the Din pin, corresponding to the single clock wide FSC,
is the first 2B+D frame transmitted onto the U–interface. If superframe alignment is not input to FSC,
the MC145572 aligns the outgoing U–interface superframe alignment (see Figure 5–33).

When configured for Master mode and either LT or NT operation, reception of the first 2B+D data
of the U–interface superframe is indicated by outputting a FSC pulse that is one DCL clock wide.
This happens once every 96 GCI frames.
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Figure 5–31a. Short Frame Mode

Figure 31b. Long Frame Mode
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NOTE: The #1 (circled) indicates which 2B+D transfer is the first of the superframe. The clock, DCL, is continuous.

Figure 5–31. SFAR Timing
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Figure 5–32a. Short Frame Mode

Figure 5–32b. Long Frame Mode
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NOTE: The #1 (circled) indicates which 2B+D transfer is the first of the superframe. The clock, DCL, is continuous.

Figure 5–32. SFAX Timing
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Figure 5–33. IDL2 GCI 2B+D Format
Superframe Alignment Signal
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In NT mode, IDL2 slave operation, any superframe alignment information that may be present on
FSC is ignored. ANSI T1.601 defines a 60 ± 2 baud turnaround at the NT. This means that the trans-
mitted Superframe Sync word in the NT–configured MC145572 is delayed 60 bauds or 750 µs from
the received Superframe Sync word. On an 18,000–foot loop, the total propagation delay in both direc-
tions is approximately 6 bauds or 39 µs. This gives a worse case offset between the transmitted sync
word at LT and the receive sync word at NT of approximately 790 µs or 6 IDL frames.

����	 �$"'"�# �'�'� % �� �$� �� �!�$$�#&

Upon initial activation, MC145572 transmits all 1s in the B and D channels onto the U–interface. Data
transparency is enabled by setting Customer Enable (NR2(b0)), when the M4 channel act  bit is re-
ceived as a 1. If the Verified act /dea  mode is enabled, see BR9(b5,b4), then data transparency onto
the U–interface is automatically enabled when the M4 channel act  bit is received as a 1.

��� ��
�� ���� �� ��������
�� ����
�
���� ��
��

Due to the MC145572 having separate FIFOs for receive and transmit directions, there is a propagation
delay between data being input into the IDL2 or GCI interfaces and that same data being transmitted
onto the U–interface. Likewise, there is a delay between when data is received at the U–interface
and is transmitted onto the IDL2 or GCI interfaces. Table 5–7 gives the minimum and maximum delays
for both NT and LT modes of operation. For any given activation, the delay remains fixed, but the
propagation delay through the MC145572 will vary from activation to activation.

Table 5–7. FIFO Delays Through the MC145572

ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Delay Path ÁÁÁÁ
ÁÁÁÁ

Min ÁÁÁÁÁ
ÁÁÁÁÁ

Max ÁÁÁÁ
ÁÁÁÁ

Units

ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

NT Mode FSX to U–Interface Transmission Delay ÁÁÁÁ
ÁÁÁÁ

196 ÁÁÁÁÁ
ÁÁÁÁÁ

315 ÁÁÁÁ
ÁÁÁÁ

µs

ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

NT Mode U–Interface to FSR Transmission Delay ÁÁÁÁ
ÁÁÁÁ

281 ÁÁÁÁÁ
ÁÁÁÁÁ

400 ÁÁÁÁ
ÁÁÁÁ

µs

ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

LT Mode FSX to U–Interface Transmission Delay ÁÁÁÁ
ÁÁÁÁ

184 ÁÁÁÁÁ
ÁÁÁÁÁ

328 ÁÁÁÁ
ÁÁÁÁ

µs

ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

LT Mode U–Interface to FSR Transmission Delay ÁÁÁÁ
ÁÁÁÁ

281 ÁÁÁÁÁ
ÁÁÁÁÁ

400 ÁÁÁÁ
ÁÁÁÁ

µs

NOTE

The total end–to–end delay is the sum of the transmit FIFO delay in the originating trans-
ceiver and the receive FIFO delay at the destination transceiver.

��� �����
���

The MC145572 U–interface transceiver supports four different loopback types, each having various
modes. The four types are: 1) U–Interface Loopback, 2) IDL2 Interface Loopback, 3) Superframe
Framer–to–Deframer Loopback, and 4) External Analog Loopback. Each of these loopback modes
is selected by setting bits in the appropriate register(s). Any combination of loopbacks may be invoked,
including simultaneous loopbacks toward the U–interface and toward the IDL2 interface. These loop-
backs are available as transparent or non–transparent. “Transparent” means that a loopback passes
the data on through to the other side, as well as looping it back. “Non–transparent” means that the
data is blocked from being passed downstream and is replaced with the idle code (all 1s).
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A U–interface loopback configuration is shown in Figure 5–34. As the shaded portion of the block
diagram shows, this loopback mode exercises virtually the entire U–interface transceiver. The 2B1Q
symbols are received from the far–end transmitter, recovered, passed through the IDL2 interface block,
and transmitted back to the far–end receiver.

The four most significant bits of BR6 control the U–interface loopback modes. The loopback occurs
in the IDL2 interface section of MC145572. Data appearing at the Din pin is ignored (i.e., not
transmitted onto the U–interface). By setting U–Loop Transparent (BR6(b4)), to a 1, the loopback
is made transparent and the Dout pin is enabled, permitting transfer of recovered data onto the IDL2
interface. When U–Loop Transparent (BR6(b4)), is reset to a 0, the B and D channels at the Dout
pin are forced to idle 1s when a loopback is enabled. If IDL2 Invert (BR7(b4)) is set to a 1, then the
B and D channels at the Dout pin idle at all 0s.

The U–interface loopback is selected by setting one or more of U–loop B1, U–loop B2, or U–loop
2B+D (BR6(b7:b5)) to a 1. To enable loopback of B1 channel data to the U–interface, U–loop B1
(BR6(b7)) is set to a 1. To enable loopback of B2 channel data to the U–interface, U–loop B2 (BR6(b6))
is set to a 1. To enable loopback of 2B+D data to the U–interface, U–loop 2B+D (BR6(b5)) is set to
a 1. The 2B+D loopback overrides any B1 or B2 channel loopback that has been enabled. When
the Automatic eoc Processor in the MC145572 is enabled, the logical OR of loopback modes enabled
by the Automatic eoc Processor and loopback modes selected in BR6 are enabled. As a result, the
external microcontroller can always enable a loopback whether the U–interface transceiver is oper-
ated with the Automatic eoc Processor or not.

When the U–interface transceiver is operating without the Automatic eoc Processor, loopback modes
can be disabled by setting to a 1 and then resetting to a 0, the Return to Normal bit, NR0(b0). This
clears all bits in BR6 and clears the crc  Corrupt Control bit, BR8(b3). The loopback modes can also
be cleared by resetting the appropriate bits in BR6 to a 0.
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Figure 5–34. U–Interface Loopback Block Diagram
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An IDL2 interface loopback is shown in Figure 5–35. As the shaded portion of the block diagram shows,
this loopback mode takes B and D channel data in at the IDL Rx pin and sends the same data back
out the IDL2 Tx pin.

The four least significant bits of BR6 control the IDL2 Interface loopback modes. The loopback occurs
in the IDL2 interface block of the MC145572. By setting IDL2–Loop Transparent (BR6(b0)) to a 1,
the loopback is made transparent and the data input on the Din pin is transmitted onto the U–interface.
When IDL2–Loop Transparent (BR6(b0)) is reset to a 0, the data transmitted on the U–interface is
forced to idle 1s when an IDL2 interface loopback mode is enabled.

An IDL2 interface loopback is selected by setting one or more of the registers IDL2–loop B1, IDL2–loop
B2, or IDL2–loop 2B+D (BR6(b3:b1)) to a 1. To enable loopback of B1 channel data to the IDL2 inter-
face, IDL2–loop B1 (BR6(b3)) is set to a 1. To enable loopback of B2 channel data to the IDL2 inter-
face, IDL2–loop B2 (BR6(b2)) is set to a 1. To enable loopback of 2B+D data to the IDL2 interface,
IDL2–loop 2B+D (BR6(b1)) is set to a 1. The 2B+D loopback mode overrides any B1 or B2 channel
loopback that has been enabled. IDL2 interface loopback modes are independent of U–interface loop-
back modes and, as a result, these loopback modes can be operational simultaneously.

IDL2 interface loopback modes can be disabled by setting to a 1 and then resetting to a 0, the Return
to Normal bit (NR0(b0)). This clears all bits in BR6 and the crc  Corrupt Control bit, (BR8(b3)). IDL2
interface loopback modes can also be cleared by resetting the appropriate bits in BR6 to a 0.
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Figure 5–35. IDL2 Interface Loopback Block Diagram
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A Superframe Framer–to–Deframer loopback is shown in Figure 5–36. As the shaded portion of the
block diagram shows, this loopback mode takes B and D channel data in at the Din pin and M channel
data via the SCP, performs all of the superframe framing and subsequent deframing functions, and
sends the same data back out the Dout pin and SCP. This loopback mode is intended primarily for
diagnostic purposes.

Register BR14(b4) controls the Superframe Framer–to–Deframer Loopback mode. The loopback of
B, D, and M channel data occurs between the output of the Superframe Framer block of the
MC145572 and the Superframe Deframer input. In this loopback mode, the Tx Driver is disabled. A 1
written to BR14(b4) enables the mode and a 0 disables the mode. In addition, Match Scrambler
(BR8(b2)) and Receive Window Disable (BR8(b1)) should be set to a 1.

The procedure to enable the Superframe Framer–to–Deframer loopback for a single NT–configured
U–interface transceiver follows, with all numbers given in hexadecimal.

BR8 = B7 Match Polynomials, Receive Window Disable, set NT/LT Invert,
transmit  Frame Control state SN3.

Wait 5 seconds for the PLL to stabilize.

BR14 = 10 Enable Framer–to–Deframer Loopback, Enable CLKs. Enable CLKs is 
optional and enables SYSCLK to display an Eye Pattern.

BR12 = 89 Control Steer, Hold Activation State, Force Linkup.
BR13 = 0C Accumulate DFE Output and Enable DFE Updates. Disable Echo

Cancellers.
NR2 = 1 Set Customer Enable.
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Figure 5–36. Superframe Framer –to–Deframer Loopback Block Diagram
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The procedure to enable the Superframe Framer–to–Deframer loopback for a single LT–configured
U–interface transceiver follows, with all numbers given in hexadecimal.

NR0 = 8 Assert reset, not required.
NR0 = 0 Deassert reset, not required.
BR14 = 10 Enable Framer–to–Deframer Loopback, Enable CLKs. Enable CLKs is

optional and enables SYSCLK to display an Eye Pattern.
BR8 = B6 Match Polynomials, Receive Window Disable, do not set NT/LT 

Invert, transmit Frame Control state SL3.
BR12 = 89 Control Steer, Hold Activation State, Force Linkup.
BR13 = 0C Accumulate DFE Output and Enable DFE Updates. Disable Echo

Cancellers.
NR2 = 1 Set Customer Enable.

To turn off the Superframe Framer–to–Deframer loopback.

BR14 = $00
BR8 = $00
BR12 = $00
BR13 = $00

����� �!�������� ������� ���������� ��������� �� �#� ��� �"���
�!� ���� �
����	��

This section describes how to enable the Superframer Framer–to–Deframer loopback in applications
where multiple MC145572s are normally operated in NT mode. A typical application is remote access
equipment having four to eight MC145572 devices connected to a single time division multiplex bus.
This time division mutliplex bus is connected to either an MPC860MH or 68MH360. The purpose of
this section is to ensure that the DCL and FSR signal timing to the MC145572 device on which the
loopback is being performed is derived from that same MC145572.

In NT systems, the 20.48 MHz clocks of the individual MC145572s are not synchronized to each other
when all the transceivers are deactivated. Thus, when performing a Superframer Framer–to–Deframer
loopback (or external analog loopback), a specific transceiver’s DCL and FSR/FSX signals must not
be traceable to another MC145572. This ensures that clock slips do not occur between the DCL/FSR
signals and the 20.48 MHz clock of the MC145572 device under test.

In LT mode configurations, this is normally not a problem, since all of the MC145572s have their
20.48 MHz oscillators locked to system backplane timing. There will never be any clock slips.

Systems having multiple NT mode U transceivers on a TDM bus come in two types of architectures.

System Type No. 1:  One U transceiver is configured as the TDM master and the others are
configured as TDM slaves.

System Type No. 2:  All U transceivers are configured as TDM slaves (M/S pin connected to
VSS). One U transceiver is selected to provide a locked system clock from which is derived the
DCL and FSR/FSX signals that are provided to all U transceivers. Typically in such systems,
there is a mux that allows the locked clock to be selected from one of the U transceivers. This
allows any transceiver to provide the master clock. The clock source can come from the
FREQREF pin (see OR8(b4) description), BUFXTAL pin, or SYSCLK pin.

In either type of system architecture, the Superframe Framer–to–Deframer loopback can be done
on only one MC145572 at a time.

System Type No. 1:  The transceiver on which the loopback test is performed is put into TDM
master mode. This is done by connecting the M/S pin to VDD or setting BR7(b1) to a 1, in the
case of the M/S pin hardwired to VSS. The other MC145572s are put into slave mode.

System Type No. 2:  Enable the mux to select its reference clock source from the transceiver on
which the loopback test is being performed.
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MC145572 5–35MOTOROLA

Below is the procedure to perform the MC145572 Superframe Framer–to–Deframer loopback on the
MC145572.

Make sure that there is a 10 kΩ pulldown resistor on the SFAX pin.

Set BR8(b0) = 1 to put the selected MC145572 into LT mode. (For devices with the NT/LT pin
connected to VDD.)

Set BR8(b0) = 0 to ensure the selected MC145572 is in LT mode. (For devices with the NT/LT
pin connected to VSS.)

Wait 5 seconds for the MC145572 on–chip PLL to stabilize. Write the following data to the
MC145572 registers.

BR14 = $10

BR8 = $B7

BR12 = $89

BR13 = $0C

NR2 = $01

Configure the IDL bus or timeslot assigner for the bus format required to send/receive data with
the MC145572.

The MC145572 is ready for the loopback test when NR1 reads as $0B.

To turn off the Superframe Framer–to–Deframer loopback.

BR14 = $00

BR8 = $00

BR12 = $00

BR13 = $00

����� �������� ������ ����	�


An external analog loopback is shown in Figure 5–37. As the shaded portion of the block diagram
shows, this loopback mode takes B and D channel data in at the Din pin, and transmits the data out
the Tx Driver pins. The 2B1Q signal passes through the external line interface circuitry and back into
the receiver input pins. The signal is then recovered and sent out the Dout pin. It is recommended
that Tip and Ring be physically disconnected from the U–interface twisted wire pair. This is perhaps
the easiest way to assure that the transmitted signal is not properly terminated, resulting in very little
trans–hybrid loss. Do not use a 135–ohm termination resistor.

OR7 bits 6 and 7 can be used to modify operation of the analog loopback. In order to use them, they
must be set prior to setting OR9 (b5). These bits must be cleared after the analog loopback is turned
off. These bits are cleared after any reset. See OR7 description for more details.

Since the entire 2B1Q superframe is being looped back, loopback data includes the 2B+D channels
and all of the M channels. For instance, data written by an external microcontroller to the eoc, M4,
and M5/M6 registers (R6, BR0, and BR2), is looped back and can be read from the eoc, M4, and
M5/M6 registers (R6, BR1, and BR3).

For both NT and LT applications, ensure that a 10 kΩ pulldown resistor is connected to SFAX pin.

Procedure to enable analog loopback when operating NT/LT pin is connected to VDD (NT mode).

BR8(b0) = 1 Put into LT mode.

Delay 5 seconds to allow PLL to stabilize.

BR10 = $01 Enable Overlay Register set.
OR8 = $22 Enable SFAX pin as output (only required for applications that 

do not have the 10 k Ω Pulldown Resistor).
OR9 = $20 Enable Analog Loopback.
BR10 = $00 Disable Overlay Register set.
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Figure 5–37. External Analog Loop back Block Diagram

Once the MC145572 has activated, NR1 reads as $B.

Procedure to turn off analog loopback when the NT/LT pin is connected to VDD (NT mode).

BR10 = $01 Enable Overlay Register set.
OR8 = $00 Turn off SFAX pin (only required for applications that do not 

have the 10 k Ω Pulldown Resistor).
OR9 = $00 Turn off Analog Loopback bit.
BR10 = $00 Disable Overlay Register set.
BR8(b0) = 0

Procedure to enable analog loopback when the NT/LT pin is connected to VSS (LT mode).

If the application software asserts any reset to the MC145572 prior to initiating the loopback,
wait 5 seconds after deasserting the reset to allow the PLL to stabilize.

BR10 = $01 Enable Overlay Register set.
OR8 = $22 Enable SFAX pin as output (only required for applications that 

do not have the 10 k Ω Pulldown Resistor).
OR9 = $20 Enable Analog Loopback.
BR10 = $00 Disable Overlay Register set.

Once the MC145572 has activated, NR1 reads as $B.
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MC145572 5–37MOTOROLA

Procedure to turn off analog loopback when the NT/LT pin is connected to VSS (LT mode).

BR10 = $01 Enable Overlay Register set.
OR8 = $00 Turn off SFAX pin (only required for applications that do not 

have the 10 k Ω Pulldown Resistor).
OR9 = $00 Turn off Analog Loopback bit.
BR10 = $00 Disable Overlay Register set.

NOTE

In LT mode, the enabling/disabling of the SFAX pin is only required if the pin has not been
tied to ground through a 10 kΩ resistor.

����� �!������ 	����� �������� �� �"����� �� ��� ��������
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Systems having multiple NT mode U transceivers on a TDM bus come in two types of architectures.

System Type No. 1:  One U transceiver is configured as the TDM master and the others are
configured as TDM slaves.

System Type No. 2:  All U transceivers are configured as TDM slaves. One U transceiver is
selected to provide a locked system clock from which is derived the DCL and FSR/FSX signals
that are provided to all U transceivers. Typically, in these systems there is a mux that allows
the locked clock to be selected from one of the U transceivers. This allows any transceiver to
provide the master clock. The clock source can come from the FREQREF pin (see OR8(b4)
description), BUFXTAL pin, or SYSCLK pin. See Section 5.6.4 for further background material.

The external analog loopback can be done on only one MC145572 at a time.

System Type No. 1:  The transceiver that the loopback test is performed on is put into master
mode. The others are put into slave mode.

System Type No. 2: Enable the mux to select its reference clock source from the transceiver on
which the loopback test is being performed.

Procedure to perform the MC145572 external analog loopback while in NT slave mode.

Make sure that there is a 10 kΩ pulldown resistor on the SFAX pin.

Set BR8(b0) = 1, to put the selected MC145572 into LT mode.

Wait 5 seconds for the MC145572 on–chip PLL to stabilize.

BR10 = $01

OR9 = $20

BR10 = $00

NR2 = $01

Configure the IDL bus or timeslot assigner for the bus format required to send/receive data with
the MC145572.

The MC145572 is ready for loopback test when NR1 reads as $0B.

To turn off the loopback.

BR10 = $01

OR9 = $00

BR10 = $00
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This chapter describes the activation and deactivation procedure for the MC145572. It is assumed
that MC145572 is configured for the IDL2 mode of operation. The material covered in this chapter
is useful for all applications. It is strongly recommended that this chapter be read when the GCI mode
operation is to be used. Chapter 8  gives a detailed functional description of the GCI mode operation
including the activation and deactivation time flow diagrams.

Activation or start–up is the process U–interface transceivers use to initiate a robust full–duplex com-
munications channel. This process, which may be initiated from either the LT or NT mode U–interface
transceiver, is a well–defined sequence of procedures during which the training of the equalizers and
echo cancellers at each end of the transmission line takes place. Two types of activation, cold start
or warm start, may occur. The MC145572 is capable of automatically supporting both types.

Deactivation is the process used to gracefully end communication between the U–interface trans-
ceivers at each end of the transmission line. Only the LT mode U–interface transceiver may initiate
a deactivation procedure.

ANSI T1.601–1992 defines ten activation signals, described in Tables 6–1 and 6–2, for the U–interface
transceivers to use during the activation procedure. For instance, six basic frames of signal TN are
transmitted by the NT when it wants to wake up the LT or in response to the LT transmitting TL. Two
basic frames of signal TL are transmitted by the LT when it wants to wake up the NT. When the NT
is in the fully operational mode, it transmits the signal known as SN3 and receives SL3 from the LT
end. Conversely, when the LT is in fully operational mode, it transmits SL3 and receives SN3. Only
when the U–interface is fully activated, with the NT transmitting signal SN3 and the LT transmitting
SL3, are the 2B+D channels of data capable of being transmitted over the U–interface.

ANSI T1.601–1992 defines the M4 channel act  bit, see BR0(b7) and BR1(b7), which signals the
far–end U–interface transceiver that the near–end is capable of transparently passing 2B+D data.
Figure 6–1 shows the activation diagram from the ANSI T1.601 specification. This figure can be used
in conjunction with this text to understand the activation sequence.
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Time Description of Event or State
T0 RESET state.
T1 Network and NT are awake.
T2 NT discontinues transmission, indicating that NT is ready to receive signal.
T3 Network responds to termination of signal and begins transmitting signal toward NT.
T4 Network begins transmitting SL2 toward NT, indicating that the network is ready to receive SN2.
T5 NT begins transmitting SN2 toward the network, indicating that NT has acquired SW frame and detected SL2.
T6 NT has acquired superframe marker, and is fully operational.
T7 Network has acquired superframe marker, and is fully operational.

≤ 	�  !

�� �� ��

Figure 6–1. ANSI U–Interface Transceiver Activation State Diagram
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When configured as an NT, the MC145572 U–interface transceiver can transmit any of the signals
shown in Table 6–1. The actual procedure undertaken by the device using these five signals is de-
scribed later in this chapter. Section 4.4.9  describes how to control the transmit framer when it is
desired to generate signals for test purposes.

Table 6–1. NT Mode Activation Signals

ÁÁÁÁÁ
ÁÁÁÁÁ

Information
Station

ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁDescriptionÁÁÁÁÁ

ÁÁÁÁÁ
ÁÁÁÁÁ

TN
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

A 10 kHz tone consisting of alternating four + 3 quats followed by four – 3 quats for a time period of six
frames.

ÁÁÁÁÁ
ÁÁÁÁÁ

SN0 ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

No signal transmitted.
ÁÁÁÁÁ
ÁÁÁÁÁ

SN1 ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Synchronization word present, no Superframe Synchronization word (ISW), and 2B+D+M = 1.
ÁÁÁÁÁ
ÁÁÁÁÁ

SN2 ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Synchronization word present, no Superframe Synchronization word (ISW), and 2B+D+M = 1.
ÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ

SN3 ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Synchronization word present, Superframe Synchronization word (ISW) present. M channel bits active.
Transmitted 2B+D data operational when M4 act bit = 1. When M4 act = 0, transmitted 2B+D data = 1.

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

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

n
c

..
.

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/555508/MC145572APB.html


MC145572 6–3MOTOROLA

��� �
�������� ������� �� �� ����

When configured as an LT, the MC145572 U–interface transceiver can transmit any of the signals
shown in Table 6–2. The actual procedure undertaken by the device using these five signals is de-
scribed later in this chapter. Section 4.4.9  describes how to control the transmit framer when it is
desired to generate signals for test purposes.

Table 6–2. LT Mode Activation Signals

ÁÁÁÁÁ
ÁÁÁÁÁ

Information
Station

ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁDescriptionÁÁÁÁÁ

ÁÁÁÁÁTL
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁA 10 kHz tone consisting of alternating four + 3 quats followed by four – 3 quats for a time period of two frames.ÁÁÁÁÁ

ÁÁÁÁÁSL0
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁNo signal transmitted.ÁÁÁÁÁ

ÁÁÁÁÁSL1
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁSynchronization word present, no Superframe Synchronization word (ISW), and 2B+D+M = 1.ÁÁÁÁÁ

ÁÁÁÁÁSL2
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁSynchronization word present, Superframe Synchronization word (ISW) present, 2B+D = 0, and M = Normal.ÁÁÁÁÁ

ÁÁÁÁÁ
ÁÁÁÁÁ

SL3
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Synchronization word present, Superframe Synchronization word (ISW) present. M channel bits active.
Transmitted 2B+D data operational when M4 act  bit = 1. When M4 act  = 0, transmitted 2B+D data = 0.

��� �
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The MC145572 U–interface transceiver can be activated in either of two ways. The external microcon-
troller can explicitly issue Activation Request (NR2(b3) = 1) or the transceiver detects an incoming
10 kHz wake–up tone. An LT configured U–interface transceiver searches for an NT sending the TN
wake–up tone. An NT configured U–interface transceiver searches for an LT sending the TL wake–up
tone. In IDL2 mode, the Activation in Progress status bit (NR1(b0)) is set to a 1 when an incoming
10 kHz wake–up tone is detected. In either case, Activation Request being set or a wake–up tone
being detected, the U–interface transceiver proceeds with activation automatically and signals the
result of the activation to the external microcontroller by setting status bits in NR1 to $B.

An NT configured U–interface transceiver always initiates activation by sending a TN tone to the LT.
This is done in response to the LT sending a TL or when the Activation Request bit (NR2(b3)) is set
to a 1.

An LT configured U–interface transceiver initiates activation by sending the TL tone when the Activa-
tion Request bit is set to a 1 by an external microcontroller. The NT U–interface transceiver responds
to the TL tone by sending a TN tone back to the LT U–interface transceiver. Otherwise, the LT U–inter-
face transceiver waits for an unsolicited incoming TN tone from the NT U–interface transceiver and
self–activates. Regardless of how activation is initiated, the LT U–interface transceiver automatically
activates from the point where it detects the incoming TN tone from the NT transceiver.

When configured for MCU mode, all appropriate maintenance channel registers should be initialized
prior to setting Activation Request (NR2(b3)) or immediately after detecting Activation in Progress
(NR1(b0)) = 1. In GCI mode, the MC145572 automatically initializes the maintenance channel regis-
ters.

Some applications, such as U–repeaters, may require longer than 15 seconds of activation time. The
15–second activation timer can be disabled by setting Activation Timer Disable (BR11(b0)) to a 1.

��� �
�������� � ��������
� 	� ��

NT mode activation initiation is accomplished by setting Activation Request (NR2(b3)) to a 1. The
NT U–interface transceiver initiates activation of the U–interface by transmitting TN for a time period
of six frames (9 ms) toward the LT. At this time, the NT U–interface transceiver also sets Activation
in Progress (NR1(b0)) to a 1. Transmission of TN is immediately followed by transmission of SN1
while the echo cancellers are trained.

From Figure 6–1, it can be seen that the NT transceiver has a period of time during activation where
the LT end is guaranteed to be quiet. This is to permit the MC145572 to train its echo cancellers during
the transmission of SN1.
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MC1455726–4 MOTOROLA

After the MC145572 ends transmission of SN1 it waits up to 480 ms for LT to transmit a signal, SL1 or
SL2. The MC145572 then recovers timing information and transmits SN2. When full duplex operation
has been achieved, bits NR1(b3, b1, b0) are each set to a 1 and SN3 is enabled for transmission. SN3
is transmitted with only the maintenance channel bits active until transparent 2B+D transmission is
enabled by setting Customer Enable (NR2(b0)) to a 1, or the M4 channel act  bit has been received
when the MC145572 is configured for the Verified act  mode. See BR9(b5,b4) for more about Verified
act.

If SN3 is not reached within 15 seconds, activation is automatically aborted, Error Indication (NR1(b2))
is set to a 1, and bits NR1(b3, b1, b0) are each reset to a 0. The 15–second activation timer is started
when Activation in Progress (NR1(b0)) is set to a 1. The Activation Request bit (NR2(b3)) is internally
reset to a 0 when Activation in Progress (NR1(b0)) is set to a 1.

��� ���������� �� �����
����
 �� �

LT mode activation initiation is accomplished by setting Activation Request (NR2(b3)) to a 1. The LT
initiates activation of the U–interface by transmitting TL for a period of two frames (3 ms) toward NT.
At this time, the LT U–interface transceiver also sets Activation in Progress (NR1(b0)) to a 1. After
LT stops sending TL, the NT transmits TN and SN1 and trains its echo cancellers. The LT then waits
for loss of the far–end signals, TN and SN1.

Loss of TN and SN1 reception is immediately followed by the LT transmission of SL1, while the LT
end echo cancellers are trained. From Figure 6–1, it can be seen that the LT transceiver has a period
of time during activation where the NT end is guaranteed to be quiet. This is to permit the MC145572
to train its echo cancellers during the transmission of SL1 and part of SL2. During SL2, the MC145572
looks for a far–end signal. The MC145572 then recovers timing information and trains for full duplex
operation. When full duplex operation has been achieved, NR1(b3, b1, b0) are each set to a 1 and
SL3 is transmitted with the M channel bits active. The 2B+D channels become active when Customer
Enable (NR2(b0)) is set to a 1.

If activation continues for more than 15 seconds it is aborted, Error Indication (NR1(b2)) is set to a
1, and bits NR1(b3,b1,b0) are each reset to a 0. The 15–second activation timer is started when Activa-
tion in Progress (NR1(b0)) is set to a 1. Activation Request (NR2(b3)) is internally reset to a 0 when
Activation in Progress (NR1(b0)) is set to a 1.

��� ���������� ��	�������

The Linkup status bit (NR1(b3)) is used to signify that the loop is active. With MC145572 configured
as an NT, this corresponds to NT transmitting SN3 and receiving SL3. With MC145572 configured
as an LT, this corresponds to LT transmitting SL3 and receiving SN3. When the U–interface is fully
active, Superframe Sync (NR1(b1)) and Linkup (NR1(b3)) are set to a 1.

When the LT U–interface transceiver is activated and ready to pass 2B+D data, the M4 channel act
bit should be set per ANSI T1.601–1992. This is done by setting BR0(b7) to a 1. Also, it is required
that Customer Enable (NR1(b0)) be set to a 1 when the M4 channel verified act /dea  mode is not
enabled. This must be done after activation from the receive RESET state. Refer to Section 4.4.10 ,
for more details on Verified act /dea  and control of M4 channel bits.

Whenever the MC145572 detects loss of Superframe Synchronization, NR1 becomes $8 and an in-
terrupt is generated if enabled. This indicates that loss of Superframe Synchronization has been
detected. When Superframe Synchronization is lost for more than 480 ms, MC145572 always deac-
tivates and sets NR1 = $4 error indication, and issues an interrupt if enabled. When the error condition
causing loss of Superframe Synchronization goes away before 480 ms has elapsed, NR1 returns to
$B and an interrupt is generated if enabled. It is not necessary to set Customer Enable (NR2(b0)) to
a 1 when NR1 returns to $B.

The MC145572 continually monitors the error on its recovered signal. If the internally monitored error
rate becomes too large, MC145572 loses data transparency and NR1 changes to $A or $8 and issues
an interrupt. Note that loss of Superframe Synchronization always means that data transparency is
lost, but loss of data transparency does not always mean that Superframe Synchronization is lost.
Also, note that loss of signal always means that Superframe Synchronization is lost. There is no time
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MC145572 6–5MOTOROLA

limit on how long NR1 may read as $A when data transparency is lost. There is a 480–ms time limit
on NR1 reading as $8. ANSI T1.601 only indicates that U–interface transceivers must deactivate when
Superframe Synchronization or receive signal is lost for more than 480 ms. If the error condition goes
away, NR1 returns to $B and an interrupt is generated, if enabled.

Loss of Superframe Synchronization may be due to a high internally detected error rate on recovered
data or the temporary loss of received signal.

��� �� �	����	���� �������� 	�� �	�� ��	��

ANSI T1.601 specifies that NT can not initiate deactivation. The MC145572 deactivates to a warm
start condition when Deactivation Request (NR2(b2)) is set to a 1 prior to LT deactivating the U–inter-
face. This should be done in response to the M4 channel dea  bit being received as 0 by NT when the
loop is active. If Deactivation Request (NR2(b2)) is not set to a 1 before LT deactivates the U–inter-
face, MC145572 deactivates to a cold start condition and gives an error indication interrupt. Deacti-
vation Request is automatically set if the M4 maintenance bits are operated with automatic verification
of activation and deactivation. So when LT deactivates the line, NT deactivates to a warm start condi-
tion. See BR9(b5:b4) and OR7(b0) for more information.

��� �� �	����	���� ��������

ANSI T1.601 specifies that only LT can deactivate the U–interface. This is done in the MC145572
by setting Deactivation Request (NR2(b2)) to a 1.

Prior to deactivating, LT should notify NT of the pending deactivation by clearing the M4 channel dea
bit towards NT for at least three superframes. Then, deactivate LT by setting Deactivation Request
(NR2(b2)) to a 1.

The MC145572, when configured as an LT, has a mode in which the M4 channel can be updated and
sent for exactly three superframes before deactivation occurs. This is done in the following manner.
Set Superframe Update Disable (NR2(b1)) to a 1 to disable maintenance channel updates. Reset the
M4 channel dea  bit (BR0(b6)) to a 0 to indicate that the LT initiated deactivation. Reset Superframe
Update Disable (NR2(b1)) to a 0 and simultaneously set Deactivation Request (NR2(b2)) to a 1 to
re–enable maintenance channel updates and initiate deactivation. The LT U–interface transceiver
then updates the maintenance channel Superframe Framer bits and sends exactly three superframes
with the M4 channel dea  bit reset to a 0. The U–interface transceiver then deactivates per ANSI
T1.601–1992.

���� �����	� ��	� �� 
� 	�� 
� ��	����

The MC145572 comes out of hardware or software reset with customer data disabled. This corre-
sponds to Customer Enable (NR2(b0)) reset to 0. When the M4 channel Verified act /dea  mode is not
used, it is required that Customer Enable (NR1(b0)) be set to a 1, to enable data transparency when
NR1 becomes $B after initial activation. The B1, B2, and D channels transmitted on the IDL interface
are automatically enabled after the MC145572 activates. Data on the B1 channel from the U–inter-
face corresponds to data in the B1 channel timeslot on the IDL interface. Data on the B2 channel from
the U–interface corresponds to data on the B2 channel timeslot on the IDL interface. The B1 and B2
channel timeslots on the IDL interface can be swapped by setting Swap B1/B2 (NR5(b0)) to a 1.

���� 	�������	� ����

������ �� "$�"�"�� ���""�! 
 $#

The received eoc, M4, M5, and M6 channel bits are available in registers R6, BR1, and BR3 once
linkup has been attained. The Customer Enable bit (NR2(b0)) affects only the two B channels and
the D channel. See BR0 – BR3 and BR9 descriptions for a full description of the maintenance channel
bits and their control.
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MC1455726–6 MOTOROLA

������ ��������� �� 
������� 	����� �� �������� ������������

BR8(b7:b4), Frame State 3 through Frame State 0, indicates the current state of the Superframe
Framer. In a U–interface repeater, it may be necessary to have NT continue transmitting SN2 until
LT–configured MC145572 receives SN3. Software must monitor the transmit state at least once every
millisecond to determine when NT starts transmitting SN2. When start of SN2 transmission is de-
tected, write $A to BR8(b7:b4) to hold the transmit framer in SN2. Once LT indicates full activation, the
transmit framer can be allowed to proceed to SN3 by writing $0 to BR8(b7:b4).

It may also be necessary to disable the 15–second activation timer in repeater applications. This is
done by setting Activation Timer Disable (BR11(b0)) to a 1 prior to initiating activation or when Activation
in Progress, NR1 = $1, is detected.
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�
��� ���� ��
����� �	��� ������
�

��� 
�������
�

When configured for MCU mode operation, the MC145572 provides a very flexible interface to the
4 kbps maintenance channel (M channel), defined in ANSI T1.601–1992. The maintenance channel
consists of 48 bits sent by both the LT and NT configured U–interface transceivers during the course
of a superframe. These 48 bits are divided into 6 subchannels, designated M1 through M6, each con-
sisting of 8 bits per superframe. The eoc consists of M1, M2, and M3. The overhead bits, such as crc ,
febe , act , and dea , are contained in subchannels M4, M5, and M6.

An external microcontroller can read from or write to the maintenance channel via the SCP or PCP
interfaces. Interrupts to an external microcontroller can be enabled when an eoc, M4, M5, or M6 chan-
nel register is updated. Maintenance channel registers can be configured to update when a new value
is detected between successive superframes, when a bit changes, or when two or three successive
superframes of a new value are detected. The M4 channel act  bit, BR1(b7), can also be configured
to automatically enable or disable customer data when in NT or LT mode of operation. The M4 chan-
nel dea  bit, BR1(b6), can also be configured to automatically issue a deactivation request in NT mode
of operation. The maintenance channel registers are updated only when Superframe Sync, NR1(b1),
is set to a 1.

Sections 7.5 and 7.6  provide information of interest to designers of LULT/LUNT (Line Unit Like–LT/
Line Unit Like–NT1) type line cards for use in digital loop carrier systems using end–to–end perfor-
mance monitoring.

See the BR9 description in Section 4.4.10  for more details on maintenance channel register opera-
tions. Figure 7–1 shows the relationship between the received superframe and when the interrupt line
is asserted when the appropriate interrupts have been enabled.

The text in this chapter is based on an ANSI T1.601 compliant application. Due to the flexibility of
the MC145572 register interface, it can easily be used in proprietary applications.

� � 	 
 � �  ������ ���

� � ��������� �� #%

NOTE: Since the eoc register, R6, is updated after basic frames 4 and 8, IRQ2 can occur at either location, or both,
depending on the setting of BR9(B7:b6).

� ����� ����

� ����� ��������  ������

� "$!  �����

�  ����� febe ���� � ���

� ����� ����

� �
 �������  �����

� "$!  �����

�  ����� nebe ���� � ���

Figure 7–1. Maintenance Channel Interrupt Timing
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��� ����

�
 ��������� ���	������

The eoc subchannel can operate in one of three modes. The eoc register, R6, can be updated and
an interrupt generated on every received eoc frame, and on a successful trinal–check of a new eoc
frame. This applies to the NT and LT modes of operation. In NT mode, the MC145572 also provides
an Automatic eoc Processor for automatic decoding and response to the ANSI T1.601–1992 eoc mes-
sages. The R6 update occurs only when Superframe Sync, NR2(b1), has been detected and set to
a 1. When the microcontroller writes to eoc register R6, the new eoc word is loaded into the Superframe
Framer on the next eoc frame boundary, assuming the automatic eoc mode is not enabled. These
modes are selected by eoc Control 1 and eoc Control 0, BR9(b7:b6).

In Trinal–Check mode, R6 is updated when three consecutively received eoc frames are the same.
When the automatic eoc mode with trinal–check has been selected and the U–interface transceiver
is operating as an NT, the decoded eoc is acted on when a valid trinal–check has occurred and R6
is updated.

R6 can be configured to update on every eoc frame by setting eoc Control 1 and eoc Control 0,
BR9(b7:b6), each to a 1. The update occurs every 6 ms, even if no change has been detected between
eoc frames. This mode must be used for proprietary and non–ISDN basic rate applications.

CAUTION
Read text in Section 4.4.10  concerning Trinal–Check mode very carefully.

R6 is updated in all modes of operation. This permits an external microcontroller to monitor eoc mes-
sages when the Automatic eoc Processor is enabled in NT mode. R6 is updated at the mid–point
or at the end of a superframe.

Regardless of the mode of operation, an update of R6 generates an interrupt whenever Enable IRQ2,
NR4(b2), is set to a 1.

��� �� ���	������ ��
 
��� ����������	�

The M4 subchannel operates in one of four modes set in BR9(b5:b4). The received M4 data from the
Superframe Deframer is available in BR1. The transmitted M4 subchannel data is written to Byte reg-
ister BR0. See BR9 in Section 4.4.10  and Verified act  and Verified dea , BR3(b2:b1), in Sec-
tion 4.4.4  for more details on the M4 channel register operations. When set to a 1, the M4 Trinal Mode
bit, OR7(b0), configures the M4 uoa , sai , dea , and act  bits to be updated after a trinal–check. See
descriptions for BR0, BR9, and OR7 for more details.

M4 Control mode 0,0 is the dual consecutive mode of operation with automatic verification of the M4
act  bit in LT and NT modes and automatic verification of the M4 dea  bit in NT mode. In this mode,
once Superframe Sync, NR2(b1), is set to a 1, BR1 and Verified act , BR3(b2), are updated when the
Superframe Deframer detects that an M4 channel bit has changed state and has remained in that
state for two consecutive superframes. The M4 maintenance subchannel bits act , dea , sai , and
uoa  can be configured for trinal–checking by setting OR7(b0) to a 1.

When OR7(b0) is set to a 1, the received M4 bit positions in BR1 corresponding to act , dea , sai ,
and uoa  are updated on a trinal–check regardless of the programmed M4 Control bits in BR9(b5, b4).
The remaining bits in BR1 are updated according to the programmed M4 Control bits in BR9(b5, b4).
Note that the Verified act /dea  mode BR9(b5, b4) = 0,0 operates on trinal–checked M4 act  and dea
bits when OR7(b0) is a 1. See Table 4–7 and Sections 4.4.10  and  4.5.8.

In either the LT or NT modes of operation, customer data transparency is achieved by the logical OR
of Verified act , BR3(b3), and Customer Enable, NR2(b0). This means when the received M4 act  bit
is a 1 and the M4 channel is configured in the Verified act /dea  mode, data transparency is automati-
cally enabled. If the Verified act /dea  mode is not enabled, Customer Enable, NR2(b0), must be set
to a 1 to permit transmission of 2B+D data onto the U–interface.

When Customer Enable, NR2(b0), is set to a 1, data transparency occurs on the next IDL frame
boundary, not the next superframe boundary. The recommended procedure is for firmware in NT1 to
assert the act  bit, BR0(b7), to a 1 after it has determined that NT1 is ready for layer two transmission.
This should be immediately followed by setting Customer Enable, NR2(b0), to a 1. Section 6.4.6.6 of
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MC145572 7–3MOTOROLA

ANSI T1.601–1992 indicates that data transparency may occur during the last superframe having its
act  bit equal to 0 or during the first superframe having its act  bit equal to 1.

In the NT mode of operation, the M4 dea  bit is checked for a 0 and the logical OR of Verified dea ,
BR3(b1), and deactivation Request, NR2(b2), ensures that the NT U–interface transceiver deactivates
in a controlled manner and will reactivate in warm start mode on a subsequent activation attempt.
An interrupt is generated when BR1 is updated, if Enable IRQ1, NR4(b1), is set to a 1.

M4 Control mode 0,1 is the dual consecutive mode of operation. BR1 is updated when the Superframe
Deframer detects that an M4 subchannel bit has changed state and has remained in that state for
two consecutive superframes and Superframe Sync, NR2(b1), is set to a 1. An interrupt is generated
at this time, if Enable IRQ1, NR4(b1), is set to a 1.

M4 Control mode 1,0 is the delta mode of operation. The M4 channel register is updated with new
M4 channel data whenever any single bit changes between received M4 frames. An interrupt is gener-
ated at this time, if Enable IRQ1, NR4(b1), is set to a 1.

M4 Control mode 1,1 updates the M4 channel register BR1 on every received superframe. In this
mode, the Superframe Deframer does not check for a change in data between received M4 frames.
An interrupt is generated at this time, if Enable IRQ1, NR4(b1), is set to a 1.

��� �� ��
 �� 	�������

The M5 and M6 channels operate in the same modes as the M4 channel bits, except for the automatic
verification mode. The received M5 and M6 data from the Superframe Deframer is available in BR2.
See BR9 for details on the operating modes of the M5 and M6 channels. These channels are configured
as a pair. An interrupt is generated when BR2 is updated and Enable IRQ0, NR4(b0), is set to a 1.
As defined by ANSI T1.601–1992, these are reserved maintenance channels and should be initialized
to 1s. The M5 and M6 maintenance channels are available for proprietary applications which do not
have to comply with ANSI T1.601.

��� febe ��
 nebe ���

The MC145572 has extensive febe  and nebe  maintenance capabilities. The state of the received
computed nebe  and of the received febe  is available through the register interface. Also, two indepen-
dent febe  and nebe  counters are available for performance monitoring purposes.

The received febe  from the last completed superframe is available in Received febe , BR3(b4). It
is updated at the end of each superframe when both Superframe Sync and Linkup, NR1(b3, b1), are
set to a 1.

The febe /nebe  Control bit, BR9(b1), controls operation of the transmitted febe  status bit. When
BR9(b1) is set to a 1, the transmitted febe  bit is set to whatever is set in the febe  input, BR2(b4).
When BR9(b1) is reset to a 0, the transmitted febe  is set active, if the computed nebe  is active or
if febe  input, BR2(b4), is active. In this case, “active” means 0. BR9(b1) reset to 0 is the normal mode
of operation and no intervention is required by an external MCU for the MC145572 to send the outgo-
ing febe  bit.

In NT and LT mode operation when BR9(b1) is set to a 1, BR2(b4) must be cleared to a 0 at the
end of reception of basic frame 8 when it is desired to force an outgoing febe . BR2(b4) must be
set to a 1 at the end of reception of basic frame 8 when no outgoing febe  is required. Software should
always configure BR2(b4) for the correct outgoing febe  once each superframe. In digital loop carrier
applications, this guarantees that there will be a one–to–one correspondence between the febe
status received from the digital carrier system and the febe  transmitted on the U–interface. The febe
is transmitted at the end of basic frame 2. See Figure 7–1 and Section 7.7  for interrupt timing
information.

The computed nebe  of the last completed superframe is available in Computed nebe , BR3(b3). This
bit is set or cleared as a result of a crc  of the last superframe received. This bit is updated at the
end of each superframe. The Computed nebe  is reset to a 0 when a crc  error is detected, and is
set to a 1 when no crc  error is detected. When either Superframe Sync or Linkup, NR1(b3, b1), are
reset to a 0, the Computed nebe  bit is forced to a 0.
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MC1455727–4 MOTOROLA

The current febe  count is maintained in BR4. The count in BR4 is incremented only when the re-
ceived febe  bit is detected active (0) at the end of the superframe. When OR7(b1) is a 0, the febe
counter does not wrap around when the count reaches $FF. When OR7(b1) is a 1, the febe  counter
wraps around and continues counting from 0. Also, BR4 should be reset to 00 after Linkup is detected
during activation. This is done by the external microcontroller writing 00 to BR4. The count is increm-
ented when both Superframe Sync and Linkup in NR1(b1, b3) are set to a 1 and the received febe
bit is a 0. Received febe  is available in BR3(b4) and is a 0 when active.

The current nebe  count is maintained in BR5. The count in BR5 is incremented only when the Com-
puted nebe  bit is detected active (0) at the end of the superframe. The count is also incremented
once per superframe during loss of synchronization, i.e., if Superframe Sync, NR2(b1), drops to a
0 when Linkup, NR2(b3), is set to a 1. When OR7(b1) is a 0, the nebe  counter does not wrap around
when the count reaches $FF. When OR7(b1) is a 1, the nebe  counter wraps around and continues
counting from 0. Also, BR5 should be reset to 00 after Linkup is detected during activation. This is
done by the external microcontroller writing 00 to BR5. The count is incremented when both Super-
frame Sync and Linkup in NR1(b1, b3) are set to a 1 and when an error is detected in the received
crc . A Computed nebe  is active when the received crc  does not exactly match the calculated crc
on the received superframe data. The Computed nebe  is available in BR3(b3) and is a 0 when a
crc  error has been detected.

��� ��
�� ��

�	� crc

The MC145572 provides a mechanism where the outgoing crc  can be corrupted. The transmitted
crc  is corrupted when BR8(b3) is set to a 1. The crc  corruption is accomplished by inverting the
transmitted crc  bits. See Table 7–1. The next two paragraphs are of particular interest to designers
of digital loop carrier system LULT and LUNT type line cards.

In NT mode operation, when it is desired to corrupt the outgoing crc , BR8(b3) should be set at the
end of reception of basic frame 4 and must be cleared at the end of reception of basic frame 8. This
inverts the outgoing crc  in transmitted basic frames 4, 5, 6, and 7 of the current transmitted super-
frame. See Figure 7–2. When crc  Corrupt mode, OR7(b2), is set to a 1, it is not necessary to clear
BR8(b3), since it is cleared automatically at the end of the transmitted superframe. This guarantees
that the corrupt crc  will be transmitted only in the current superframe and that there will be a one–to–
one correspondence between the corrupt crc  status received from a digital carrier system and the
corrupt crc  transmitted on the U–interface. See Section 7.7.

In LT mode operation, when it is desired to corrupt the outgoing crc , BR8(b3) should be set at the
end of reception of basic frame 8 and must be cleared at the end of reception of basic frame 8. This
inverts the outgoing crc  in transmitted basic frames 1 through 8 of the current transmitted super-
frame. See Figure 7–3. When crc  Corrupt mode, OR7(b2), is set to a 1, it is not necessary to clear
BR8(b3), since it is cleared automatically at the end of the transmitted superframe. This guarantees
that the corrupt crc  will be transmitted only in the current superframe and that there will be a one–to–
one correspondence between the corrupt crc  status received from a digital carrier system and the
corrupt crc  transmitted on the U–interface. See Section 7.7.

Table 7–1. Transmitted crc  Configuration

ÁÁÁÁÁ
ÁÁÁÁÁ

BR8(b3)ÁÁÁÁÁ
ÁÁÁÁÁ

OR9(b2)ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Effect on Transmitted crc

ÁÁÁÁÁ
ÁÁÁÁÁ

0 ÁÁÁÁÁ
ÁÁÁÁÁ

X ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

No effect, transmitted crc  is a good crc  and far–end transceiver receives
it correctly. This is the default mode after any reset.

ÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ

1
ÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ

0
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Transmitted crc  is continuously corrupted by inverting the crc  symbols.
This causes the far–end transceiver to detect crc  errors. BR8(b3) must be
returned to a 0 to stop the transmission of bad crc s.

ÁÁÁÁÁ
ÁÁÁÁÁ

1 ÁÁÁÁÁ
ÁÁÁÁÁ

1 ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Transmitted crc  is corrupted only until the end of the current U–interface
superframe. Then BR8(b3) is cleared to 0.
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NOTE: Due to internal delays, the actual sync word marker on the TxP and TxN pins occurs 8 quats later than the TxSFS pulse.
See Figure 10–20.

Figure 7–2. NT Mode Maintenance Channel Updates
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NOTE: Due to internal delays, the actual sync word marker on the TxP and TxN pins occurs 8 quats later than the TxSFS pulse.
See Figure 10–20.
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Figure 7–3. LT Mode Maintenance Channel Updates
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MC145572 7–7MOTOROLA

The crc  Corrupt mode bit, OR9(b2), modifies the operation of crc  Corrupt, BR8(b3). When OR9(b2)
is a 1, the operation of the crc  Corrupt bit, BR8(b3), is modified so that a corrupt crc  is transmitted
only to the end of the current U–interface superframe. Then BR8(b3) is cleared to a 0. If it is desired
to corrupt the transmitted crc  again, then BR8(3) must be set to a 1 again. This is very useful for
digital loop carrier applications, since software does not have to clear BR8(b3) in order to guarantee
a one–to–one correspondence between crc  received from the digital loop carrier system and crc s
transmitted onto the U–interface. For digital loop carrier applications, BR9(b1) is set to a 1 if it is
desired to have end–to–end performance monitoring. The outgoing febe  should be updated at the
same time that the outgoing M4 channel register is updated. This update should be done for every
superframe.

��� ��	�������� ������
 	�������� ��� ������

This section provides details on when interrupts are generated and when the internal Superframe
Framer reads maintenance channel registers to include their contents in the outgoing transmitted
superframe. This information is particularly useful when designing LUNT and LULT line cards for digital
loop carrier systems. The basic frames and Quat positions are numbered as in the ANSI T1.601 specifi-
cation. A Quat is the ANSI T1.601 term for the symbols transmitted over the U–interface. Basic frames
are numbered from 1 through 8. The Quats in each basic frame are numbered from 1 through 120.

The M4, M5/M6, and eoc maintenance subchannels can be used for signalling in proprietary applica-
tions. When the M4 or M5/M6 subchannels are configured to update on every received frame in the
subchannel, the update interval is 12 ms or once every superframe. The receive data interrupt for
the M5/M6 subchannel occurs at the end of basic frame 4. The receive data interrupt for the M4 channel
occurs at the end of the superframe or basic frame 8. See Figures 7–1, 7–2 and 7–3, and register
BR9 description for more details.

When the eoc subchannel is configured to update on every received eoc frame, the update interval
is 6 ms, or twice each superframe. The eoc receive data interrupt can occur at the end of basic frame
4 or at the end of basic frame 8. See register description for BR9 for more details.

The receive and transmit registers for the maintenance channels are double buffered. Figure 7–2 indi-
cates where maintenance channel registers are updated from the superframe received at NT. Fig-
ure 7–2 also indicates the points where the U–interface transceiver transfers data from the mainte-
nance channel registers into the transmitted superframe when the MC145572 is configured for NT
mode. Figure 7–3 indicates where maintenance channel registers are updated from the superframe
received at the LT end of the loop. Figure 7–3 also indicates the points where the U–interface transceiv-
er transfers data from the maintenance channel registers into the transmitted superframe when the
MC145572 is configured for LT mode.

For digital loop carrier applications, maintenance channel registers R6, BR1, and BR3 must be pro-
grammed to update on every received frame. Do not use trinal or dual consecutive checking. The
reason for this, is intermediate nodes need to do local processing of the eoc messages and must
transmit the messages upstream or downstream on a frame–by–frame basis. See explanations for
Byte register 9. Note that the eoc maintenance subchannel R6 is updated with a new received eoc
message twice each superframe. The MC145572 should be configured so that interrupts are generated
when BR1, BR3, and R6 are updated. See explanations for Nibble registers 3 and 4. The interrupt
for BR3 (IRQ0) may not need to be enabled, since BR3 is updated at the same time as R6 at the
end of a superframe. When an interrupt occurs, data can be read from the appropriate maintenance
channel register (BR1, BR3, or R6) and transmitted over the digital loop carrier system. At this time,
the maintenance channel data that has been received from the digital loop carrier system can be written
to the registers for the outgoing superframe (BR0, BR2, or R6).

If the M4 channel and eoc interrupts are enabled to occur on the reception of every frame, it is possible
for the software to determine if eoc interrupt has occurred at the end of basic frame 4 or at the end
of basic frame 8. When eoc interrupt occurs at the end of basic frame 4, eoc interrupt status bit,
NR3(b2), is set and M4 channel interrupt status bit, NR3(b1), is clear assuming that M4 channel regis-
ter, BR1, was read immediately following the previous M4 channel interrupt. When eoc interrupt and
M4 interrupts occur at the end of basic frame 8, both NR3(b2) and NR3(b1) are set.

The MC145572 does not provide any direct mechanism whereby an external microcontroller can
determine when registers, for outgoing maintenance data, can be updated. This timing must be
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MC1455727–8 MOTOROLA

derived from the interrupts generated when the receive maintenance subchannel registers are
updated. Figures 7–2 and 7–3 show the appropriate timings. It is possible to configure the TxSFS/
SFAX/S0 pin as SFAX and use the pulse to generate a 12–ms periodic interrupt. Note though that
SFAX indicates the 2B+D frame in the IDL2 interface that will be transmitted onto the first 2B+D
position in basic frame 1 of the U–interface superframe. Due to the internal FIFOs, it is not possible
to guarantee a fixed time between SFAX and the location of the superframe marker on the U–inter-
face.

At the NT end, the ANSI T1.601 specification requires a turnaround delay of 60 ± 2 quats. The
MC145572 has a 60–quat turnaround time. This means that the transmitted Superframe Sync word
occurs 60 quats later than the received Superframe Sync word. From an interrupt service routine
point of view, updating BR0, BR2, and R6, the worst case time should be assumed to be 60 quats
+ 117 quats = 177 quats, or 2.2 ms. The system software designer should allow extra margin to be
safe. A quat is 12.5 µs in duration.

At the LT end of the loop, the received Superframe Sync word is 60 – 2 + 8 quats later than the
transmit Superframe Sync word. The 2–quat uncertainty comes from the ANSI T1.601 specification
for NT turnaround time of 60 ± 2 quats on a 0 length loop. The + 8 figure includes worst case propa-
gation delay on an 18,000–foot loop. From an interrupt service routine point of view, the worst case
assumption is that the receive Superframe Sync word occurs 68 quats after the transmitted Super-
frame Sync word. For example, from Figure 7–3, the time between when R6 is updated with the
receive eoc data and when R6 must be updated with the transmitted eoc data, can be calculated
as follows: 117 – 68 = 49 quats or 612.5 µs. The system software designer should leave extra margin
to be safe.
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MC145572 8–1MOTOROLA

�

�� ��� 	��������� �����������

��� 	��������� ��������

The MC145572 is configurable for the General Circuit Interface or GCI operation. GCI is a time divi-
sion multiplex bus, that combines the ISDN 2B+D data and control/status information onto four signal
pins. There are two clocks per data bit and a single frame synchronization pulse, FSC.

In GCI mode, the MC145572 supports the full set of commands and indications over the Command/
Indicate channel. The monitor channel is used for sending and receiving maintenance channel mes-
sages and accessing the internal MC145572 registers.

As a GCI slave, the MC145572 accepts clock frequencies between 512 kHz and 8.192 MHz. As a
GCI master, the MC145572 operates at either 512 kHz or 2.048 MHz. Figure 8–1 is a typical con-
figuration for the MC145572 in GCI mode. The MC145572 is configured for GCI operation when the
MCU/GCI pin is tied low. The PAR/SER pin must also be tied low.
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Figure 8–1. MC145572 Configuration for GCI Operation
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Table 8–1. GCI Master Mode Clock
Rate Selection

ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁ

Clock Rate ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

CLKSEL
ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁ

512 kHz ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

0

ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁ

2.048 MHz ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

1

��� �����	��� ��
����

Seven signal pins are available for the time division multiplex bus interface in GCI mode.

• S2, S1, S0 — Used to select the active GCI channel in multiplexed GCI frames.

• DCL — 2x data clock.

• FSC — The 8 kHz frame synchronization pulse.

• Din — The MC145572 reads data from the GCI interface into this pin during the active GCI channel
selected by S2, S1, S0.

• Dout — In GCI mode, this pin is an open drain output and must be pulled to VDD through a resistor.
The MC145572 outputs data to the GCI interface from this pin during the active GCI channel
selected by S2, S1, S0.

During all other GCI channels, if present, Dout is off. Din accepts data during the channel selected
by S0, S1, and S2. During other GCI channels, if present, Din ignores any data that is present.

��� 
�� 	��� ���������

The GCI interface supports two types of frame formats: the single GCI channel and the multiplexed
GCI channel formats. A single GCI channel has the following subchannels: two B channels, Monitor
channel, ISDN D channel, Command/Indicate channel, and A and E bits. See Figure 8–2.

Referring to Figure 8–2, the two B channels are used to convey customer data between the
MC145572 and other GCI devices. The Monitor channel bits are used to convey register and mainte-
nance information between the MC145572 and other GCI devices. The D bits carry the ISDN basic
access D channel. The Command/Indicate bits are used for activation and deactivation of the
MC145572 and for control functions. The A and E bits are used as handshake signals during the
transfer of monitor channel messages.

A multiplexed GCI frame contains from two to eight GCI frames in each 125 µs period. Table 8–2
summarizes the number of GCI frames that can be multiplexed into a 125 µs period. Figure 8–3
shows how multiple GCI frames are multiplexed into a 125 µs period.

Table 8–2. Multiplexed GCI Frame Configuration

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Mode
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Clock
ÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁ

Maximum GCI Frames
in Multiplex

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

GCI Master
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

512 kHz
ÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁ

1
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

GCI Master
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

2.048 MHz
ÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁ

4
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

GCI Slave
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

512 kHz
ÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁ

1
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

GCI Slave
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

4.096 MHz
ÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁ
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Figure 8–2. Single Channel GCI Format
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Figure 8–3. Multiplexed GCI Format Example
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The Monitor channel is used to access the internal registers of the MC145572 in order to support
U–interface maintenance channel operations. All Monitor channel messages are two bytes in length.
Each byte is sent twice to permit the receiving GCI device to verify data integrity. In ISDN applications,
the Monitor channel is used for access to the U–interface maintenance messages.

The A and E bits in the GCI channel are used to control and acknowledge Monitor channel transfers
between the MC145572 and another GCI device. When the Monitor channel is inactive, the A and
the E bit times from Dout are both high impedance. The A and E bits are active when they are driven
to VSS during their respective bit times. Pull-up resistors are required on Din and Dout. The E bit
indicates the transmission of a new Monitor channel byte. The A bit from the opposite direction is
used to acknowledge the Monitor channel byte transfer.

An idle Monitor channel is indicated by both A and E bits being inactive for two GCI frames. The A
and E bits are high impedance when inactive. The Monitor channel data is $FF.

The originating GCI device transmits a byte onto the Monitor channel after receiving the A and E bits
equal to 1 for at least two consecutive GCI frames. The originating GCI device also sets its outgoing
E bit to 0 in the same GCI frame as the byte that is transmitted. The transmitted byte is repeated
for at least two GCI frames, or is repeated in subsequent GCI frames, until the MC145572 acknowl-
edges receiving two consecutive GCI frames containing the same byte.

Once the MC145572 acknowledges the first byte, the sending device sets E to high impedance and
transmits the first frame of the second byte. Then, the second byte is repeated with the E bit low until
it is acknowledged. See Figures 8–4 through 8–8 for details of Monitor channel procedure.

The destination GCI device verifies that it has received the first byte by setting the A bit to 0 towards
the originating GCI device for at least two GCI frames. Successive bytes are acknowledged by the
receiving device setting A to high impedance on the first instance of the next byte, followed by A being
cleared to 0 when the second instance of the byte is received.

The entire register set of the MC145572 can be accessed via the Monitor channel. All M4 channel
activity is automatically handled by the MC145572 when configured for GCI mode. The MC145572
issues Monitor channel messages whenever the received eoc, M4, or M5/M6 messages received
from the U–interface change, and appropriate dual–checking or trinal–checking of bits has been
done. In normal GCI operation it is not necessary to read or write the internal registers of the
MC145572.

If the receiving GCI device does not receive the same Monitor channel byte in two consecutive GCI
frames, it indicates this by leaving A = 0 until two consecutive identical bytes are received. The last
byte of the sequence is indicated by the originating GCI device setting its E bit to a 1 for two succes-
sive GCI frames. Figure 8–5 shows an example of an delayed GCI Monitor channel message.

����� ����!�� ������� ��  ��� ��� ������� 

The MC145572 supports three basic types of Monitor channel messages. The first group of mes-
sages are commands that read or write the internal register set of the MC145572. See Chapter 4
for a complete description of the MC145572 register set. The second group of messages are
responses from the MC145572. These responses are transmitted by the MC145572 after it receives
a register read or write command over the Monitor channel. The third group of Monitor channel mes-
sages are interrupt indication messages. These are transmitted by the MC145572 whenever a
change is detected in the Maintenance Channel Receive registers BR1, BR3, or R6.

������� ������� �����
 ������	�

A GCI device transmits Monitor channel commands to a receiving MC145572 to gain access to its
internal register set. The receiving MC145572 then transmits a Monitor channel response message
onto the Monitor channel for commands that request data to be read from an internal register. Com-
mands that write data to an internal MC145572 register are accepted and acted upon, but the
MC145572 does not issue a response message. Monitor channel commands are given in Table 8–3.

The MC145572 acknowledges all messages it receives over the Monitor channel. If an invalid mes-
sage is received, the MC145572 acknowledges it, but does not take any action.
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Figure 8–4. Monitor Channel Access Protocol
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Figure 8–5. Monitor Channel Protocol with Delay
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Figure 8–6. Monitor Channel Register Write Sequence
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Figure 8–7. Monitor Channel Register Read Sequence
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Figure 8–8. Monitor Channel Multiple Interrupt Indications Sequence
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Table 8–3. Monitor Channel Commands
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Byte 1 ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Byte 2
ÁÁÁ
ÁÁÁ

msb
ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁ
ÁÁ
ÁÁÁ
ÁÁÁ

lsb
ÁÁÁ
ÁÁÁ

msb
ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁÁ
ÁÁ
ÁÁ
ÁÁÁ
ÁÁÁ

lsb
ÁÁÁ
ÁÁÁ

b17
ÁÁÁ
ÁÁÁ

b16
ÁÁÁ
ÁÁÁ

b15
ÁÁÁ
ÁÁÁ

b14
ÁÁÁ
ÁÁÁ

b13
ÁÁÁ
ÁÁÁ

b12
ÁÁ
ÁÁ

b11
ÁÁÁ
ÁÁÁ

b10
ÁÁÁ
ÁÁÁ

b27
ÁÁÁ
ÁÁÁ

b26
ÁÁÁ
ÁÁÁ

b25
ÁÁÁ
ÁÁÁ

b24
ÁÁÁ
ÁÁÁ

b23
ÁÁÁ
ÁÁÁ

b22
ÁÁ
ÁÁ

b21
ÁÁÁ
ÁÁÁ

b20
ÁÁÁ
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

ba3
ÁÁÁ
ÁÁÁ
ÁÁÁ

ba2
ÁÁ
ÁÁ
ÁÁ

ba1
ÁÁÁ
ÁÁÁ
ÁÁÁ

ba0
ÁÁÁ
ÁÁÁ
ÁÁÁ

d7
ÁÁÁ
ÁÁÁ
ÁÁÁ

d6
ÁÁÁ
ÁÁÁ
ÁÁÁ

d5
ÁÁÁ
ÁÁÁ
ÁÁÁ

d4
ÁÁÁ
ÁÁÁ
ÁÁÁ

d3
ÁÁÁ
ÁÁÁ
ÁÁÁ

d2
ÁÁ
ÁÁ
ÁÁ

d1
ÁÁÁ
ÁÁÁ
ÁÁÁ

d0
ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

Byte
Write

ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ
ÁÁÁ

ba3ÁÁÁ
ÁÁÁ
ÁÁÁ

ba2 ÁÁ
ÁÁ
ÁÁ

ba1ÁÁÁ
ÁÁÁ
ÁÁÁ

ba0ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁ
ÁÁ
ÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

Byte
Read

ÁÁÁ
ÁÁÁ

0ÁÁÁ
ÁÁÁ

0ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

na3ÁÁÁ
ÁÁÁ

na2 ÁÁ
ÁÁ

na1ÁÁÁ
ÁÁÁ

na0ÁÁÁ
ÁÁÁ

d3ÁÁÁ
ÁÁÁ

d2ÁÁÁ
ÁÁÁ

d1ÁÁÁ
ÁÁÁ

d0 ÁÁÁ
ÁÁÁ

x ÁÁÁ
ÁÁÁ

x ÁÁ
ÁÁ

xÁÁÁ
ÁÁÁ

xÁÁÁÁ
ÁÁÁÁ

Nibble
WriteÁÁÁ

ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

1
ÁÁÁ
ÁÁÁ
ÁÁÁ

1
ÁÁÁ
ÁÁÁ
ÁÁÁ

na3
ÁÁÁ
ÁÁÁ
ÁÁÁ

na2
ÁÁ
ÁÁ
ÁÁ

na1
ÁÁÁ
ÁÁÁ
ÁÁÁ

na0
ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁ
ÁÁ
ÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

Nibble
Read

ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

1ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁ
ÁÁ
ÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁ
ÁÁ
ÁÁ

ÁÁÁ
ÁÁÁ
ÁÁÁ

ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

eoc
Read

ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

1ÁÁÁ
ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

a1 ÁÁÁ
ÁÁÁ
ÁÁÁ

a2 ÁÁ
ÁÁ
ÁÁ

a3ÁÁÁ
ÁÁÁ
ÁÁÁ

dmÁÁÁ
ÁÁÁ
ÁÁÁ

i1ÁÁÁ
ÁÁÁ
ÁÁÁ

i1ÁÁÁ
ÁÁÁ
ÁÁÁ

i3 ÁÁÁ
ÁÁÁ
ÁÁÁ

i4 ÁÁÁ
ÁÁÁ
ÁÁÁ

i5 ÁÁÁ
ÁÁÁ
ÁÁÁ

i6 ÁÁ
ÁÁ
ÁÁ

i7ÁÁÁ
ÁÁÁ
ÁÁÁ

i8ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

eoc
Write

ÁÁÁ
ÁÁÁ
ÁÁÁ

1ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁ
ÁÁ
ÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁ
ÁÁ
ÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

Device
Identifi-
cation

ÁÁÁ
ÁÁÁ

1ÁÁÁ
ÁÁÁ

1ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁ
ÁÁ

1ÁÁÁ
ÁÁÁ

1ÁÁÁ
ÁÁÁ

1ÁÁÁ
ÁÁÁ

1ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁ
ÁÁ

1ÁÁÁ
ÁÁÁ

1ÁÁÁÁ
ÁÁÁÁ

NOP

NOTES:
1. For byte register accesses, the address range of ba3, ba2, ba1, ba0 is hexadecimal 0 – F. The bits d7 through d0 are data that is written

to the byte register.
2. For nibble register accesses, the address range of na3, na2, na1, na0 is hexadecimal 0 – 5. The bits d3 through d0 are data that is written

to a nibble register.
3. The bits a1 through a3, dm, and i1 through i8 are data that is written to the eoc register.
4. For non–ISDN applications, the data written to the eoc register uses the convention that bit a1 is the most significant bit and bit i8 is the

least significant bit.
5. The receiving device does not issue a response to a register write command.
6. Byte or nibble read commands consist of byte 1 only. Byte 2 is not transmitted to the MC145572. In response to a read command, the

MC145572 responds with two bytes as indicated in Table 8–4. See Figure 8–7.
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������� ������� �����	 �	�����	 �	���
	�

The Monitor channel response messages are transmitted onto the GCI Monitor channel by the
MC145572 in response to a register read command. The Monitor channel response messages are
given in Table 8–4.

Table 8–4. Monitor Channel Response Messages

ÁÁÁ
ÁÁÁ

b17ÁÁÁ
ÁÁÁ

b16ÁÁÁ
ÁÁÁ

b15ÁÁÁ
ÁÁÁ

b14ÁÁÁ
ÁÁÁ

b13 ÁÁÁ
ÁÁÁ

b12 ÁÁ
ÁÁ

b11ÁÁÁ
ÁÁÁ

b10ÁÁÁ
ÁÁÁ

b27ÁÁÁ
ÁÁÁ

b26ÁÁÁ
ÁÁÁ

b25ÁÁÁ
ÁÁÁ

b24ÁÁÁ
ÁÁÁ

b23 ÁÁÁ
ÁÁÁ

b22 ÁÁ
ÁÁ

b21ÁÁÁ
ÁÁÁ

b20ÁÁÁÁ
ÁÁÁÁÁÁÁ

ÁÁÁ
0ÁÁÁ
ÁÁÁ

0ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

ba3ÁÁÁ
ÁÁÁ

ba2 ÁÁ
ÁÁ

ba1ÁÁÁ
ÁÁÁ

ba0ÁÁÁ
ÁÁÁ

d7ÁÁÁ
ÁÁÁ

d6ÁÁÁ
ÁÁÁ

d5ÁÁÁ
ÁÁÁ

d4 ÁÁÁ
ÁÁÁ

d3 ÁÁÁ
ÁÁÁ

d2 ÁÁ
ÁÁ

d1ÁÁÁ
ÁÁÁ

d0ÁÁÁÁ
ÁÁÁÁ

Byte
ReadÁÁÁ

ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

1
ÁÁÁ
ÁÁÁ
ÁÁÁ

1
ÁÁÁ
ÁÁÁ
ÁÁÁ

na3
ÁÁÁ
ÁÁÁ
ÁÁÁ

na2
ÁÁ
ÁÁ
ÁÁ

na1
ÁÁÁ
ÁÁÁ
ÁÁÁ

na0
ÁÁÁ
ÁÁÁ
ÁÁÁ

d3
ÁÁÁ
ÁÁÁ
ÁÁÁ

d2
ÁÁÁ
ÁÁÁ
ÁÁÁ

d1
ÁÁÁ
ÁÁÁ
ÁÁÁ

d0
ÁÁÁ
ÁÁÁ
ÁÁÁ

x
ÁÁÁ
ÁÁÁ
ÁÁÁ

x
ÁÁ
ÁÁ
ÁÁ

x
ÁÁÁ
ÁÁÁ
ÁÁÁ

x
ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

Nibble
Read

ÁÁÁ
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

1
ÁÁÁ
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

1
ÁÁÁ
ÁÁÁ
ÁÁÁ

a1
ÁÁÁ
ÁÁÁ
ÁÁÁ

a2
ÁÁ
ÁÁ
ÁÁ

a3
ÁÁÁ
ÁÁÁ
ÁÁÁ

dm
ÁÁÁ
ÁÁÁ
ÁÁÁ

i1
ÁÁÁ
ÁÁÁ
ÁÁÁ

i1
ÁÁÁ
ÁÁÁ
ÁÁÁ

i3
ÁÁÁ
ÁÁÁ
ÁÁÁ

i4
ÁÁÁ
ÁÁÁ
ÁÁÁ

i5
ÁÁÁ
ÁÁÁ
ÁÁÁ

i6
ÁÁ
ÁÁ
ÁÁ

i7
ÁÁÁ
ÁÁÁ
ÁÁÁ

i8
ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

eoc
Read

ÁÁÁ
ÁÁÁ
ÁÁÁ

1ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁ
ÁÁ
ÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ
ÁÁÁ

0 ÁÁ
ÁÁ
ÁÁ

0ÁÁÁ
ÁÁÁ
ÁÁÁ

0ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

Device
Identifi-
cation

NOTES:
1. If a maintenance channel is updated in the MC145572 receive deframer at the same time a register read command is received, then an

interrupt indication message is issued first. The indication message takes priority over requests for register reads. All queued interrupt indica-
tion messages are issued before the response to the register read message. It is important for software to always check the message code
in byte 1 of any received message.

2. The bits a1 through a3, dm, and i1 through i8 are data that is read from the eoc register. The bits d7 through d0 are data that is read from
a register.

3. For non–ISDN applications, the data written to the eoc register uses the convention that bit a1 is the most significant bit and bit i8 is the
least significant bit.

������� ������� �����	 ���	����� ���������� �	���
	�

The Monitor channel interrupt indication messages are automatically transmitted onto the GCI Monitor
channel by the MC145572 when its receiver deframer updates one of the maintenance channel regis-
ters BR1, BR3, or eoc register R6. The maintenance channel registers are updated when the trinal
checking of bits or messages has been completed. All outstanding interrupt indication messages are
transmitted prior to any response messages being transmitted. The Monitor channel interrupt indication
messages are given in Table 8–5.

When a Monitor channel interrupt indication message is transmitted by the MC145572, the corre-
sponding internal register is read and the interrupt is automatically cleared.

Table 8–5. Monitor Channel Interrupt Indication MessagesÁÁÁ
ÁÁÁb17
ÁÁÁ
ÁÁÁb16
ÁÁÁ
ÁÁÁb15
ÁÁÁ
ÁÁÁb14
ÁÁÁ
ÁÁÁb13
ÁÁÁ
ÁÁÁb12
ÁÁ
ÁÁb11
ÁÁÁ
ÁÁÁb10
ÁÁÁ
ÁÁÁb27
ÁÁÁ
ÁÁÁb26
ÁÁÁ
ÁÁÁb25
ÁÁÁ
ÁÁÁb24
ÁÁÁ
ÁÁÁb23
ÁÁÁ
ÁÁÁb22
ÁÁ
ÁÁb21
ÁÁÁ
ÁÁÁb20
ÁÁÁÁ
ÁÁÁÁÁÁÁ

ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

0
ÁÁ
ÁÁ
ÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ
ÁÁÁ

d7
ÁÁÁ
ÁÁÁ
ÁÁÁ

d6
ÁÁÁ
ÁÁÁ
ÁÁÁ

d5
ÁÁÁ
ÁÁÁ
ÁÁÁ

d4
ÁÁÁ
ÁÁÁ
ÁÁÁ

d3
ÁÁÁ
ÁÁÁ
ÁÁÁ

d2
ÁÁ
ÁÁ
ÁÁ

d1
ÁÁÁ
ÁÁÁ
ÁÁÁ

d0
ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

M5/M6
int.

ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ

1
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ

0
ÁÁ
ÁÁ

0
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ

d7
ÁÁÁ
ÁÁÁ

d6
ÁÁÁ
ÁÁÁ

d5
ÁÁÁ
ÁÁÁ

d4
ÁÁÁ
ÁÁÁ

d3
ÁÁÁ
ÁÁÁ

d2
ÁÁ
ÁÁ

d1
ÁÁÁ
ÁÁÁ

d0
ÁÁÁÁ
ÁÁÁÁ

M4 int.
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ

1
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ

0
ÁÁÁ
ÁÁÁ

a1
ÁÁÁ
ÁÁÁ

a2
ÁÁ
ÁÁ

a3
ÁÁÁ
ÁÁÁ

dm
ÁÁÁ
ÁÁÁ

i1
ÁÁÁ
ÁÁÁ

i1
ÁÁÁ
ÁÁÁ

i3
ÁÁÁ
ÁÁÁ

i4
ÁÁÁ
ÁÁÁ

i5
ÁÁÁ
ÁÁÁ

i6
ÁÁ
ÁÁ

i7
ÁÁÁ
ÁÁÁ

i8
ÁÁÁÁ
ÁÁÁÁ

eoc int.

NOTES:
1. The bits a1 through a3, dm, and i1 through i8 are data that is read from eoc register R6.
2. For non–ISDN applications, the data read from the eoc register uses the convention that bit a1 is the most significant bit and bit i8 is the

least significant bit.
3. The data byte returned by the M5/M6 interrupt corresponds to the byte as read from Byte register BR3 in the SCP interface mode register

map. The bits d7 through d0 are data that is read from a register.
4. The data byte returned by the M4 interrupt corresponds to the byte as read from Byte register BR1 in the SCP interface mode register map.
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The Command/Indicate, or C/I channel, is used to activate and deactivate the MC145572. Some control
functions such as loopbacks are also supported over the C/I channel. C/I codes are four bits in length
and must be received for two consecutive GCI frames before they are acted upon.

C/I channel bits are numbered bit 4 through 1, with bit 4 being the most significant bit. The C/I/ channel
bits are transmitted starting with bit 4.

C/I channel commands are used to activate, or deactivate the MC145572. They are also used to imple-
ment loopbacks and perform control functions. Some C/I channel commands may cause the
MC145572 to issue a C/I channel response. Table 8–6 summarizes the C/I channel commands and
indications.

C/I channel indications are used to notify a layer 2 device, that certain events have occurred, such
as a change in activation status.

In normal GCI operation, the M4 channel act , dea , uoa , sai , ps1 , ps2 , and reserved status bits
are handled automatically. It is possible to set bits in the MC145572 register map using Monitor chan-
nel commands that will override the automatic operation of the M4 channel.

Table 8–6. C/I Channel Commands and Indications
ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

C/I Codeword ÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁ

LT Mode ÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁ

NT Mode

ÁÁÁ
ÁÁÁ

b4ÁÁÁ
ÁÁÁ

b3 ÁÁÁ
ÁÁÁ

b2 ÁÁÁ
ÁÁÁ

b1 ÁÁÁÁÁ
ÁÁÁÁÁ

Command ÁÁÁÁÁ
ÁÁÁÁÁ

Indication ÁÁÁÁ
ÁÁÁÁ

CommandÁÁÁÁÁ
ÁÁÁÁÁ

Indication

ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

0 ÁÁÁÁÁ
ÁÁÁÁÁ

DR ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁ
ÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

DR
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

1 ÁÁÁÁÁ
ÁÁÁÁÁ

RES ÁÁÁÁÁ
ÁÁÁÁÁ

DEAC ÁÁÁÁ
ÁÁÁÁ

RES ÁÁÁÁÁ
ÁÁÁÁÁ

—
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

0 ÁÁÁÁÁ
ÁÁÁÁÁ

LTD2 ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁ
ÁÁÁÁ

NTD2 ÁÁÁÁÁ
ÁÁÁÁÁ

—
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁÁÁÁ
ÁÁÁÁÁ

LTD1 ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁ
ÁÁÁÁ

NTD1 ÁÁÁÁÁ
ÁÁÁÁÁ

—
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

0 ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

RSY ÁÁÁÁ
ÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

RSY
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

1 ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

EI2 ÁÁÁÁ
ÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

EI2
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

0 ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁ
ÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

—
ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁÁÁÁ
ÁÁÁÁÁ

UAR ÁÁÁÁÁ
ÁÁÁÁÁ

UAI ÁÁÁÁ
ÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

—
ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

0 ÁÁÁÁÁ
ÁÁÁÁÁ

AR ÁÁÁÁÁ
ÁÁÁÁÁ

AR ÁÁÁÁ
ÁÁÁÁ

AR ÁÁÁÁÁ
ÁÁÁÁÁ

AR
ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

1 ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁ
ÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

—
ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

0 ÁÁÁÁÁ
ÁÁÁÁÁ

ARL ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁ
ÁÁÁÁ

ARL ÁÁÁÁÁ
ÁÁÁÁÁ

—
ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁ
ÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

—
ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

0 ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

AI ÁÁÁÁ
ÁÁÁÁ

AI ÁÁÁÁÁ
ÁÁÁÁÁ

AI
ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

0 ÁÁÁ
ÁÁÁ

1 ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁ
ÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

—
ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

0 ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

— ÁÁÁÁ
ÁÁÁÁ

— ÁÁÁÁÁ
ÁÁÁÁÁ

AIL
ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁÁ
ÁÁÁ

1 ÁÁÁÁÁ
ÁÁÁÁÁ

DC ÁÁÁÁÁ
ÁÁÁÁÁ

DI ÁÁÁÁ
ÁÁÁÁ

DI ÁÁÁÁÁ
ÁÁÁÁÁ

DC

NOTES:
AI Activation indication AR Activation request
AIL 2B+D loopback received over eoc channel, DC Deactivation confirm

perform loopback at S/T interface in 2–chip NT1 DI Deactivation indication
ARL Activation request with local analog loopback EI2 Error indication
DEAC Deactivation request accepted LTD2 (LT mode), NTD2 (NT mode), set
DR Deactivation request pin “OUT2” high when
LTD1 (LT mode), NTD1 (NT mode), sets pin “OUT1” command is active

high when command is active RSY Loss of sync – resync requested
RES Reset UAR U–only activation request
UAI U–only activation indication
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This section contains the time flow diagrams that detail the various activation and deactivation scenar-
ios for the MC145572 U–interface transceiver. Figures 8–9 through 8–17 are the activation diagrams
for the MC145572 operating in GCI mode. Figures 8–18 and 8–19 are the activation state diagrams
for NT and LT mode operation.
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NOTES:
1. No change in transmitted maintenance bits at this time.
2. Maintenance bits are sent with meaningful data (‘Normal’ field in Table 5, T1E1.4).
3. linkup, SFS, aip_tp correspond to NR1 bits 3, 1, and 0, respectively.
4. No change in upstream maintenance bits: act = 0, sai = 0.
5. The downstream act bit is set by issuance of the AI indication.
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Figure 8–9. Time Diagram for Total Activation Initiated by the Network

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

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

n
c

..
.

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/555508/MC145572APB.html


MC145572 8–13MOTOROLA

Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î

ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ

ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ
ÎÎÎÎÎÎ

Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î
Î

����

����������� �

�� ��� ������ �

� ��

�

���

���

���

��� ���

���

��	 �	������ �

��	

���� 	

�

���� 


���� �

���(� � �� )%���� ��� ����

���(��'�! ��� ��� ����

���(� '�!
�� ��������

)%�� #!$")&�

���� �!&�(& ���

#!$")&� ����

�!&�(&� '�!

��� �
�

��( ��	 ���(� '�! � *

��( ���
��	���(�

NOTES:
1. Maintenance bits are sent with meaningful data (‘Normal’ field in Table 5, T1E1.4).
2. linkup, SFS, aip_tp correspond to NR1 bits 3, 1, and 0, respectively.
3. No change in upstream maintenance bits: act = 0, sai = 0.
4. Because the upstream sai bit was set by the (upstream) AR command, the indication UAI will never be issued and

AR continues to appear on the C/I channel.
5. The downstream act bit is set by issuance of the AI indication.
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Figure 8–10. Time Diagram for Total Activation Initiated by the Terminal Equipment
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Figure 8–11. Time Diagram for Deactivation (Always Initiated by the Network)
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Figure 8–12. Time Diagram of a U–Only Activation (Always Initiated by the Network)
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Figure 8–13. Time Diagram for a Transition from DSL–Only Activation
to Total Activation Initiated by the Network
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Figure 8–14. Time Diagram for a Transition from DSL–Only Activation
to Total Activation Initiated by the Terminal Equipment
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NOTES:
1. In the event that received act = 0 and sai = 0 do not occur at the same time in LT, it is possible that prior to the

UAI indication, AR will be issued by LT, until the moment in which both maintenance bits are 0 in LT. Then, UAI
will be issued, as shown.

2. The state of the act bit is automatically reset by the MC145572, without the need to issue a special command
to do this.
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Figure 8–15. Time Diagram for a Transition from Total Activation
to DSL–Only Activation (Always Initiated by the Network)
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NOTES:
1. Monitor channel is used to write eoc 2B+D loopback command to R6 prior to activation.
2. In NT mode, the MC145572 may detect the trinal–checked eoc message about the same time it validates the

first set of received maintenance bits. Then, it shall issue an ARL indication instead of an AR.
3. The MC145572 issues an AIL indication for as long as loopback is active.
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Figure 8–16. Time Diagram for Activation with Loopback 2
(Always Initiated by the Network)
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NOTES:
1. According to recommendation T1E1.4/92–194, LT initiates request by lowering act bit.
2. LT requests loopback by means of eoc message.
3. Part will issue an AIL indication for as long as loopback is active.
4. LT will hold sending the downstream act bit until the eoc loopback message is acknowledged.
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Figure 8–17. Time Diagram for Execution of Loopback 2 Once Link is Active
(Always Initiated by the Network)
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The MC145572 can be configured for GCI master or GCI slave operation independently of LT or NT
configuration. When the pin M/S is pulled low to VSS, GCI slave operation is selected. When the pin
M/S is pulled high to VDD, GCI master operation is selected. When configured as a slave, FSC is
an input driven by external circuitry. FSC must be synchronized to the clock applied to DCL. When
configured as a master, the MC145572 drives FSC as an output.

��� ����
����
 ���
�����
 �����
��

The MC145572 uses the FSC signal to indicate superframe alignment. In LT mode as a GCI slave,
the FSC pin is used to force alignment of the transmitted U–interface superframe. Normally, the FSC
pulse is two DCL clocks in duration. Alignment of the transmitted superframe can be forced by driving
FSC with a one DCL clock wide pulse, once every 96 GCI frames. The 2B+D data read into the Din
pin following the single clock wide FSC, corresponds to the first 2B+D transmitted onto the U–inter-
face. If superframe alignment is not input to FSC, the MC145572 aligns the outgoing U–interface
superframe.

When configured for master mode and either LT or NT operation, reception of the first 2B+D data
from the U–interface superframe is indicated by the MC145572 outputting a FSC pulse that is one
DCL clock wide. This happens once every 96 GCI frames.

In NT mode, IDL2 slave operation, any superframe alignment information that may be present on
FSC is ignored. ANSI T1.601 defines when the NT transmitted superframe occurs with respect to
the received superframe.

WARNING

If FSC is to be used to set the alignment of the transmitted superframe in LT mode, it must
be stable prior to activating the MC145572.
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Figure 8–18. NT Mode GCI State Diagram (Sheet 1 of 2)
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Key to State Diagram

Normal Operation State

Erroneous Condition or
Device Reset State

Transition State
Action taken, followed by
immediate exit of state

Name of State

Exit Condition

Action Taken on Entry

IND = C/I Channel Indication Message
NR1 = Value of Nibble Register NR1
Tx = Current Transmitted Signal

Non–crossing lines to or
from states.

NOTES:
1. An “x” in the NR1 bit means that the bit remains unchanged from its value in a previous state.
2. The transmitted M4 channel bits remain unchanged between states unless a change is explicitly indicated.
3. SL3T is SL3 with transparent data transmission.
4. The state “Normal Operation” is the state in which the MC145572 operates when it is fully activated, transmitting 2B+D with

transparency enabled.
5. Linkup = NR1(b3), SFS = NR1(b1), aip_tp = NR1(b0).
6. Warm start is only enabled when the MC145572 transitions from the four states that enable warm start directly to the “Tear

Down” state. Any other transition disables warm start.

�

�

�

�

�

�

�

�

	




Figure 8–18. NT Mode GCI State Diagram (Sheet 2 of 2)
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Figure 8–19. LT Mode GCI State Diagram (Sheet 1 of 2)
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Key to State Diagram

Normal Operation State

Erroneous Condition or
Device Reset State

Transition State
Action taken, followed by
immediate exit of state

Name of State

Exit Condition

Action Taken on Entry

IND = C/I Channel Indication Message
NR1 = Value of Nibble Register NR1
Tx = Current Transmitted Signal

Non–crossing lines to or
from states.

��� � ""
��� � 5555
�5 � ��5

NOTES:
1. An “x” in the NR1 bit means that the bit remains unchanged from its value in a previous state.
2. The transmitted M4 channel bits remain unchanged between states unless a change is

explicitly indicated.
3. SL3T is SL3 with transparent data transmission.
4. The state “Normal Operation” is the state in which the MC145572 operates when it is fully

activated, transmitting 2B+D with transparency enabled.
5. Linkup = NR1(b3), SFS = NR1(b1), aip_tp = NR1(b0).

Figure 8–19. LT Mode GCI State Diagram (Sheet 2 of 2)
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�
�� ��	 ���
����
 ��

	������

��� ������������

This chapter is a guide for writing software for the MC145572. It provides several pseudo–code exam-
ples on how to initialize and activate the MC145572 U–interface transceiver. NT and LT initiated
activation procedures are given, using both the automatic and non–automatic eoc modes. This
chapter also contains sample initialization routines for IDL–2 timeslot assignment procedures, GCI
electrical mode timeslot assignment, block error rate calculation, and non–ISDN D channel com-
munications.

��� ���������� ��� ��������������

The MC145572 provides easy microcontroller read and write access to the Maintenance channel via
the SCP or PCP interface. This permits the Maintenance channel to be easily updated and changes
in ANSI T1.601–1992 defined default values to be implemented simply by modifying software. Note
that there are many proprietary applications where the Maintenance channel can be used in any
manner whatsoever. For a discussion of the Maintenance channel, see Chapters 5 and 7 .

The MC145572 should be initialized before Activation Request, NR2(b2), is set to a 1, when Activa-
tion in Progress (NR1(b0)) is first detected set to a 1, or when deactivation has been confirmed. This
ensures that the correct data appears on the maintenance channels when linkup is achieved and the
U–interface is activated.

The Software Reset bit (NR0(b3)), need only be set to a 1, then reset to a 0, as part of the power–up
initialization routines.

The MC145572 should be initialized so that when it activates, the correct data is present on all of
the maintenance channels at the time activation occurs. The ANSI T1.601–1992 specification indicates
the default and operational data that should appear on these channels. A microcontroller write to the
specified register puts maintenance data onto the indicated U–interface maintenance channel. A micro-
controller read of the specified register obtains maintenance data from the indicated U–interface main-
tenance channel. These channels are:

• eoc Channel: This channel is accessed via register R6. It is used to convey eoc messages from
the LT to the NT. The NT conveys its acknowledgment of eoc messages back to the LT on this
channel. Typically, this channel is used by the LT to send loopback and other maintenance
messages to the NT. See ANSI T1.601–1992 for currently defined eoc messages and other eoc
procedures.

• M4 Maintenance Channel: Data is put on this channel by writing to BR0. Data is read from this
channel by reading BR1. This channel is used by the LT to signal its activation status to the NT.
The LT also uses this channel to tell the NT when it is intending to deactivate the U–interface.
The NT uses this channel to send its activation status to the LT. The NT also uses this channel
to send its power supply status, its warm start capability, and if it is in a test mode, back to the
LT. There are several reserved bits which the ANSI T1.601–1992 specification indicates should
be set to 1s.

• M5 and M6 Maintenance Channels: Data is put onto these channels by writing to BR2. Data
is read from these channels by reading BR3. Currently all bits in these channels are defined by
ANSI T1.601–1992 as reserved and should be set to 1s.

Sample initialization routines are provided on how to initialize the MC145572 when operated in the
LT or NT modes. Procedure NTINIT1 in Section 9.2.1  initializes the MC145572 for automatic eoc
operation when configured as an NT. The corresponding sample high level embedded operations
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channel interrupt service routine, NTISR1, is also provided in Section 9.2.1 . Procedure NTINIT2 in
Section 9.2.2  initializes the MC145572 for non–automatic eoc operation when in the NT mode. The
corresponding sample high level embedded operations channel interrupt service routine, NTISR2,
is also provided in Section 9.2.2 . Procedure LTINIT1 in Section 9.3  initializes the MC145572 when
it is operated in LT mode.

The sample initialization and operation examples given here are to be used as a guide only. All data
written to or read from registers is in hexadecimal. User eoc, M channel, and activation handlers are
implementation specific. In this example, M4 channel is initialized to $77 in NT mode and $7F in LT
mode. The $77 in NT mode indicates act bit not asserted, ps1 and ps2 status normal, NT1 not in
test mode, warm start capability, and all ANSI T1.601–1988 reserved bits set to 1s. The $7F in LT
mode indicates the act bit is not asserted, the dea bit is not asserted, and all ANSI T1.601–1988
reserved bits set to 1s. The bits in the M5 and M6 channels are all initialized to 1s and R6 is initialized
to $1FF (Return to Normal) when in the LT mode. It is not necessary to initialize R6 in the NT mode
since the specific eoc handler used will respond to the incoming eoc messages from the LT.

When the U–interface transceiver first activates after a cold or warm start, the febe  and nebe  count-
ers, BR4 and BR5, should be cleared by the software. Provision must be made so these two registers
are not cleared if there has been a temporary dropout of data transparency or loss of frame sync; i.e.,
only clear these counters upon initial activation. When a temporary loss of frame sync or signal occurs
without the U–interface transceiver going to the full reset state, it is important that the febe  and nebe
count values accurately reflect CRC errors during this time. A reasonable time to clear the febe  and
nebe  counters is when the M4 channel act  bits are first exchanged after initial activation from warm
or cold start. If the febe  and nebe  counters in the NT are cleared when linkup occurs, it is possible to
get febe  counts due to the LT transceiver not having completed its activation sequence.

����� 	
 ��������� ��� ��� �������������� �� ����������

The MC145572 provides a mode for trinal checking and automatic invoking of NT1 eoc functions as
defined in ANSI T1.601–1992. In this mode, the external microcontroller does not need to perform
trinal checking, decoding, and implementation of eoc messages. The M4 trinal consecutive check
mode is used in this example. Note that only the act , dea , and uoa  M4 bits are verified three consec-
utive times. The following three code segments: NTACT1(), NTINIT1(), and NTISR1() configure the
MC145572 in the above modes and are an example implementation of an NT initiated full activation
in an NT1. The NT1 initiates activation of the U–interface only when requested to do so by the termi-
nal equipment (TE) or upon cycling of NT1 power.

An initialization and activation procedure for an NT1 follows. A suggested interrupt service routine
outline, NTISR1, is also given.

Procedure NTACT1();

/*

PURPOSE:

The activation procedure NTACT1 resets the U–interface transceiver, calls the initializa-
tion routine NTINIT1, sets activate request, and waits for interrupts.

*/

BEGIN

NR0(b3) <– 1; /* Assert software reset. Only required
at power–up initialization/

NR0(b3) <– 0; /* De–assert software reset. Only required at power–up
initialization/

CALL NTINIT1();

NR2(b3) <– 1; /* Set activation request bit.*/

Wait for interrupt; /* Wait for result of Activation */

Other code;

END;
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MC145572 9–3MOTOROLA

Procedure NTINIT1()

/*

PURPOSE:

The initialization procedure NTINIT1 puts the NT configured U–interface transceiver into
automatic eoc mode and selects the M4 channel trinal consecutive check mode of operation.
It also sets default values for the M4, M5, and M6 channels. Activation interrupts are also
enabled. This routine should always be executed just prior to setting Activation Request
NR2(b3) = 1 or when the activation in progress interrupt occurs in response to the MC145572
detecting a wakeup tone.

*/

BEGIN

BR0 <– 77; /* M4 transmit: act = 0, power normal, normal mode (ntm = 1), warm start
capable, unused bits = 1 */

BR1 <– 7F; /* Set initial conditions on M4 channel receive. This (BR0 = 7F) will
force an M channel interrupt to occur when the M4 act bit from the LT
changes from a 0 to a 1, signifying Layer 2 communication readiness/

BR2 <– F0; /* M5 and M6 channels set to ANSI T1.605–1992 reserved condition. febe
input = 1.*/

BR9 <– 1C; /* Select automatic eoc mode, M4 dual consecutive check, M5/M6 update on
every frame and transmitted febe is computed nebe. */

BR10(b0) <– 1; /* Select init group registers. */

OR7(b0) <– 1; /* Enable trinal checking of M4 act, dea, and uoa bits. The remaining M4
bits are dual consecutive checked as defined in BR9(b4:b5) */

BR10(b0) <– 0; /* Return to normal byte register operation. */

NR4 <– A; /* Enable IRQ3, activation/D channel interrupt and IRQ2 – M4 Channel
interrupt. */

END;

Procedure NTISR1()

/*

PURPOSE:

The interrupt service routine NTISR1 handles activation and checks for Linkup with Super
frame Sync or for an Error Indication. If linkup is achieved, the febe and nebe counters
are cleared and the M4 act bit is set to a 1 if a check of the S/T–interface indicates that
it is active. If the Error Indication status bit, NR1(b2), is set to 1, appropriate mea-
sures can be taken. Also, when act = 1 from the LT, NTISR1 will enable data transparency.
*/

BEGIN

IF NR3(b3) = 1 THEN /* Test for activation interrupt  */
BEGIN

IF NR1 = A or B AND
initial activation THEN /* Test for successful initial activation */
BEGIN

BR4 <– 00; /* Clear febe counter */
BR5 <– 00; /* Clear nebe counter */
IF S/T interface is
active THEN

BR0 <– F7; /* Send M4 act status to LT */
END
ELSE IF NR1 = 4 THEN /* Test for error indication */
BEGIN

Take appropriate measures:
* disable interrupts
* report unsuccessful
  activation attempt

END
END
IF NR3(b1) = 1 /* Test for M4 channel interrupt  */
BEGIN

IF BR1(b7) = 1 AND /* test for act bit 0 to 1 transition and */
last received BR1(b7) = 0 AND /* dea = 1 from LT */
BR1(b6) = 1 THEN

NR2(b0) <– 1; /* Set Customer Enable bit for NT1 data
   transparency */

ELSE
handle other M4
status changes here

END
return();

END
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The MC145572 can be operated with eoc frame trinal checking and eoc interrupts enabled so an
external microcontroller may handle all eoc commands in software. Note that the MC145572 still per-
forms eoc frame trinal checking, thus relieving the external microcontroller of this task. The M4 channel
dual consecutive check mode is enabled. The examples in this section configure an NT U–interface
transceiver in these modes and activate it.

The eoc message processor, given as an example here, covers a very limited implementation of an
eoc command set.

The activation procedure, NTACT2, resets the U–interface transceiver, calls the initialization routine
NTINIT2, sets activate request, and waits for interrupts.

An initialization and activation procedure for an NT1 follows with numbers in hexadecimal. A suggested
interrupt service routine outline, NTISR2, is also given.

Procedure NTACT2();

/*

PURPOSE:

The activation procedure NTACT2 resets the U–interface transceiver, calls the initializa-
tion routine NTINIT2, sets activate request, and waits for interrupts.

*/

BEGIN

NR0(b3) <– 1; /* Assert software reset. Only required
at power–up initialization/

NR0(b3) <– 0; /* De–assert software reset. Only required at power–up initialization/

CALL NTINIT2();

If NR1 = 0 then NR2 (b3) <– 1;    /*  Set activation request bit */

Wait for interrupt; /* Wait for result of Activation */

Other code;

END;

Procedure NTINIT2()

/*

PURPOSE:

The initialization procedure NTINIT2 puts the NT configured U–interface transceiver into
eoc trinal–check mode and selects the M4 channel trinal consecutive check mode of opera-
tion. It also sets default values for the M4, M5, and M6 channels. Activation interrupts
are also enabled. This routine should always be executed just prior to setting Activation
Request NR2(b3) = 1 or when the activation in progress interrupt occurs in response to the
MC145572 detecting a wakeup tone.

*/

BEGIN

BR0 <– 77; /* M4 transmit: act = 0, power normal, normal mode (ntm = 1), warm start
capable, unused bits = 1 */

BR1 <– 7F; /* Set initial conditions on M4 channel receive. This (BR0 = 7F) will
force an M channel interrupt to occur when the M4 act bit from the LT
changes from a 0 to a 1, signifying Layer 2 communication readiness/

BR2 <– F0; /* M5 and M6 channels set to ANSI T1.605–1992 reserved condition. febe
input = 1.*/

BR9 <– 9C; /* Select non–automatic eoc mode, M4 dual consecutive check, M5/M6 up-
date on every frame and transmitted febe is computed nebe. */

BR10(b0) <– 1; /* select init group registers */

OR7(b0) <– 1; /* enable trinal checking of M4 act, dea, and uoa bits. The remaining M4
bits are dual consecutive checked as defined in BR9(b4:b5) */

BR10(b0) <– 0; /* return to normal byte register operation */

NR4 <– E; /* Enable activation/D channel, M4 channel and eoc interrupts */

END;
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Procedure NTISR2()

/*

PURPOSE:

The interrupt service routine NTISR2 checks for Linkup with Super frame Sync or for an
Error Indication. If linkup is achieved, the febe and nebe counters are cleared and the M4
act bit is set to a 1 if a check of the S/T–interface indicates that it is active. If the
Error Indication status bit, NR1(b2), is set to 1, appropriate measures can be taken. A
sample outline of the ANSI complaint eoc message handler is also included. Note that if the
D channel SCP access (BR10(b1) = 1) and IRQ3 (NR4(b3) = 1) are enabled then NR1 must be
checked for the hex code F before any other IRQ3 interrupt is serviced.

*/
BEGIN

IF NR3(b3) = 1 THEN /* Test for activation interrupt  */
BEGIN

IF NR1 = F THEN /* Check for D channel interrupt.*/
BEGIN

* read/write D channel
  data from/to OR12
* clear D channel interrupt

END
ELSE IF NR1 = A or B AND
initial activation THEN /* Test for successful initial activation */
BEGIN

BR4 <– 00; /* Clear febe counter */
BR5 <– 00; /* Clear nebe counter */
IF S/T interface is
active THEN

BR0 <– F7; /* Send M4 act status to LT */
END
ELSE IF NR1 = 4 THEN /* Test for error indication */
BEGIN

Take appropriate measures:
* disable interrupts
* report unsuccessful
  activation attempt

END
END
IF NR3(b1) = 1 /* Test for M4 channel interrupt  */
BEGIN

IF BR1(b7) = 1 AND /* test for act bit 0 to 1 transition and */
last received BR1(b7) = 0 AND /* dea = 1 from LT */
BR1(b6) = 1 THEN

NR2(b0) <– 1; /* Set Customer Enable bit for NT1 data
   transparency */

ELSE
handle other M4
status changes here

END

IF NR3(b2) = 1 THEN /* Test for eoc interrupt  */
BEGIN

IF R6(B11:B9) = 1 OR 7 THEN /* Test for eoc message, address = NT1 or
   broadcast, respectively. */

BEGIN
IF (R6(B8)=1 AND R6(B7:B0) = a defined eoc message THEN
BEGIN

R6 <– R6; /* Echo eoc message to LT (Time critical!) */
* take appropriate
  actions depending on
  message

END
ELSE

R6 <– 1AA; /* Send Unable to Comply back to LT. */
END
ELSE

R6 <– 100; /* eoc address not equal to 000 or 111. Send
   Hold state back to LT */

END

return();

END
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LT initialization is very similar to NT initialization except that the automatic eoc mode is not available.
Trinal checking of received eoc commands is enabled. When the U–interface transceiver is operated
as an LT, the software initiates eoc messages by writing into R6. Correct operation of the eoc mes-
sage at the NT1, as defined in ANSI T1.601–1992, is indicated by the LT receiving the echoed eoc
message in R6. This is shown at a very high level in LTISR1.

An initialization and activation procedure for LT mode follows with numbers in hexadecimal:

Procedure LTACT1();

/*

PURPOSE:

The activation procedure LTACT1 resets the U–interface transceiver, calls the initializa-
tion routine LTINIT1, sets activate request, and waits for interrupts.

*/

BEGIN

NR0(b3) <– 1; /* Assert software reset. Only required
at power–up initialization.*/

NR0(b3) <– 0; /* De–assert software reset. Only required at power–up initialization.*/

CALL LTINIT1();

If NR1 = 0 then NR2 (b3) <– 1;    /*  Set activation request bit */

Wait for interrupt; /* Wait for result of Activation */

Other code;

END;

Procedure LTINIT1()

/*

PURPOSE:

The initialization procedure LTINIT1 puts the LT configured U–interface transceiver into
eoc trinal–check mode and selects the M4 channel trinal consecutive check mode of opera-
tion. It also sets default values for the M4, M5, and M6 channels. Activation interrupts
are also enabled. This routine should always be executed just prior to setting Activation
Request NR2(b3) = 1 or when the activation in progress interrupt occurs in response to the
MC145572 detecting a wakeup tone.

*/

BEGIN

BR0 = 7F; /* act = 0, dea = 1, other bits to ANSI T1.601–1992 reserved status. */

BR1 = 7F; /* Force an M4 channel interrupt to occur when received act changes to a
1 from a zero. */

BR2 = F0; /* M5 and M6 channels to ANSI T1.601–1992 reserved condition. febe Input
= one. */

BR9 = 8C; /* Select eoc trinal check, M4 Verified act mode, M5/M6 update on every
frame, and transmited febe is Computed nebe. */

BR10(b0) = 1; /* Select Init Group of registers */

OR7(b0) = 1; /* Enable trinal checking of M4 act  and sai  bits. */

BR10(b0) = 0; /* Deselect Init Group. */

R6 = 1FF; /* Eoc defaults to Return to Normal message with NT1 addressed and d/m
bit set to one. */

NR4 = E; /* Enable eoc, M4 and activation interrupts. */

return ( ) ;

END;
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Procedure LTISR1()

/*

PURPOSE:

The interrupt service routine LTISR1 checks for Linkup with Super frame Sync or for an
Error Indication. If linkup is achieved, the febe and nebe counters are cleared and the M4
act bit is set to a 1. A check is made for correct reception of the eoc message by the NT1.
Correct reception is indicated when the received eoc message in R6 is the same as the eoc
message originally written to R6. This is per ANSI T1.601–1992. Note that this is one of
many possible implementations. Note that the M4 channel act bit towards the NT is set to a
1 only if the LT is receiving M4 act bit equal to 1 from the NT. This is per ANSI
T1.601–1992 section 6.4.6.4. If the Error Indication status bit, NR1(b2), is set to 1,
appropriate measures can be taken.

It is not necessary to reset the MC145572 after an activation failure occurs. A reset only
needs to be applied after initial power up.

*/

BEGIN

IF NR3(b3) = 1 THEN /* Test for activation interrupt  */

BEGIN

IF NR1 = B THEN /* Test for successful activation */

Notify central office

processor;

ELSE IF NR1 = 4 THEN /* Test for failed activation (Error

BEGIN /* Indication) */

NR4 <– 0; /* Disable interrupts. */

* report failed

  activation attempt

END

END

IF NR3(b1) = 1 /* Test for M4 Channel Interrupt  */

BEGIN

IF BR1(b7) = 1 AND /* test for act bit 0 to 1 transition */

last received BR1(b7) = 0 THEN

BEGIN

BR4 <– 00; /* Clear febe Counter */

BR5 <– 00; /* Clear nebe Counter */

BR0(b7) <– 1; /* Send M4 act = 1 status to NT */

NR2(b0) <– 1; /* Enable data transparency at LT */

END

ELSE /* handle other M4 status changes */

handle other M4 channel

status changes here

END

IF NR3(b2) = 1 THEN /* Test for eoc channel interrupt  */

BEGIN

If the value read from R6

is the same as the last value

written to R6 then the NT1

executed the eoc message

correctly. Take appropriate

measures

If the value read from R6 is

not the same as the last value

written to R6 then the NT1 did

not execute the eoc message

correctly. Take appropriate

measures

END

return();

END
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In modern Central Office Switches (COS) or Private Branch Exchanges (PBXs), a Time Division Multi-
plex (TDM) bus may carry data from several different U–interfaces. The MC145572 is designed with
a flexible Timeslot Assigner (TSAC), allowing it to transmit and receive 2B+D data in any timeslot
on a TDM bus.

With the MC145572s TSAC, B, and D channel timeslots can be assigned an any 2–bit boundary.
Figure 9–1 shows an 8 kHz TDM frame divided into 2–bit timeslots labeled TS0 through TSn–1. ‘n’
is the maximum number of 2–bit timeslots. Programming the MC145572s TSAC is accomplished by
writing the 2–bit timeslot number that corresponds to the first two bits of a B or D channel timeslot
to one of the TSAC registers (OR0 through OR5).

A typical arrangement of timeslots for four U–interface devices is shown in Figure 9–2. The procedure
TSACinit()  shows how to configure the MC145572 as if it occupies the timeslots highlighted in
Figure 9–2.

Procedure TSACinit();

/*

PURPOSE:

   select IDL format and timeslots for B1, B2, and D channels

INITIAL CONDITIONS:

   MC145572 configured for IDL–2 slave mode

   DCL clock rate = 4.096 MHz

TIMESLOT assignment

B1 channel transmit –> TS8 through TS11

B1 channel receive  –> TS8 through TS11

B2 channel transmit –> TS12 through TS15

B2 channel receive  –> TS12 through TS15

D channel transmit  –> TS33

D channel receive   –> TS33

The transmit and receive starting timeslot for each channel is programmed into registers
OR0 through OR5.

*/

Begin

NR0(b3) <– 1; /* Assert software reset. Only required
at power–up initialization.*/

NR0(b3) <– 0; /* De–assert software reset. Only required at power–up initialization.*/

BR10(b0) <– 1; /* Select Init Group Overlay registers.*/

OR0 <– 08; /* B1 transmit starts in TS8 */

OR1 <– 0C; /* B2 transmit starts in TS12 */

OR2 <– 11; /* D transmit is in TS33 */

OR3 <– 08; /* B1 receive starts in TS8 */

OR4 <– 0C; /* B2 receive starts in TS12 */

OR4 <– 11; /* D receive is in TS33 */

OR6 <– E0; /* Enable B1, B2, and D timeslots.*/

OR10(b0) <– 0; /* Timeslot initialization over. Deselect overlay registers and return
to normal byte register operation */

End;
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This example shows how to program the MC145572 when the GCI 2B+D format is selected instead
of IDL 8– and 10–bit modes. See Section 5.4.3  for a description of the GCI 2B+D mode.

Procedure GCI2B+Dinit();

/*

PURPOSE:

   Program GCI timeslot in IDL–2 GCI 2B+D data format

INITIAL CONDITIONS:

   MC145572 configured for IDL–2 slave mode

   DCL clock rate = 4.096 MHz

Timeslot assignment:

When the DCL clock frequency = 4.096MHz there are 8 possible 32–bit GCI timeslots. In this
example we will program the MC145572 to transmit and receive in the 4th GCI timeslot.

*/

BEGIN

NR0(b3) <– 1; /* Assert software reset. Only required at power–up initialization.*/

NR0(b3) <– 0; /* De–assert software reset. Only required at power–up initialization.*/

BR10(b0) <– 1; /* Select Init Group Overlay registers.*/

OR5 <– 03; /* Select the 4th GCI timeslot */

OR6(3) <– 1; /* Enable 4th GCI timeslot */

OR10(b0) <– 0; /* Timeslot initialization over. Deselect overlay registers and return
to normal byte register operation */

END;

��� 
���� ���� �	��� �	����	���� ����� febe �nebe �������

This example shows how to use the MC145572 febe  and nebe  counters to calculate a BLock Error
Ratio (BLER). The BLER is a useful measure of the channel quality as well as a measure of the
far–end and near–end receiver’s performance. Using a timed interrupt, the procedures BLER_init and
BLER_ISR determine the BLER by calculating the number of far–end and near–end block errors that
occurred in the last 100 superframes. By subtracting the value of the febe /nebe  counters read during
an interrupt from the value read in the previous interrupt, the error count over a specific time interval
can easily be determined.

The MC145572 has febe  and nebe  status bits, as well as febe  and nebe  counters. BR3 contains
the status bits, BR4 is the febe  counter and BR5 is the nebe  counter. When a febe  or nebe  is
detected, the status bit is set and the counters are incremented. Section 7.5 describes the operation
of the febe /nebe  bits in detail. The MC145572 adds a febe /nebe  counter rollover feature which
was not available in the MC145472. When this feature is enabled, the febe /nebe  counters will
rollover from $FF to 00 instead of saturating at $FF. The interrupt period of this example has been
set to 1.2 seconds to guarantee that the febe /nebe  counters do not roll over more than once
between interrupts.

Since the superframe period is 12 ms, 100 superframes will be transmitted or received in 1.2 se-
conds. The 1.2–second interrupt can easily be implemented using the timer function on any Motorola
MC68HC05 series microcontroller. For greater accuracy, the BLER generated at each interrupt can
be summed over longer periods of time.

By reading BR4 and BR5 once per second it is easy to modify the above procedure to calculate error
seconds and error free seconds.
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MC1455729–12 MOTOROLA

Procedure BLER_init

/*

PURPOSE: BLER_init initializes the febe/nebe counters, enables febe/nebe rollover, and en-
ables the 1.2 second interrupt. Initialization of the febe/nebe registers should be done
upon activation as shown in the NT and TE activation examples previously mentioned in this
section.

*/

BEGIN

BR4 <– 00; /* Clear febe counter.*/

BR5 <– 00; /* Clear nebe counter */

BR10(b0) <– 1; /* Enable init group registers */

OR7(b1) <– 1; /* Enable febe/nebe rollover */

BR10(b0) <– 0; /* Disable init group registers */

* program timer for 1.2 sec interrupt

* enable timer interrupt

END

Procedure BLER_ISR

/*

PURPOSE: BLER_ISR handles the 1.2 second timer interrupt. It calculates the current far end
and near end block error rates and stores them in the memory locations: FE_BLER and
NE_BLER. The febe/nebe values from the last interrupt are stored in the memory locations:
last_febe and last_nebe. These memory locations should be initialized prior to enabling the
interrupt. If the result of subtracting the last febe/nebe from the current febe/nebe is
negative then the result is adjusted module 256.

OUTPUT:

FE_BLER : far end block error rate in errors/100 blocks

NE_BLER : near end block error rate in errors/100 blocks

last_febe : BR4 value recorded from previous interrupt

last_nebe : BR5 value recorded from previous interrupt

*/

BEGIN

IF BLER_timer_int THEN

BEGIN

febe <– BR4; /* store current febe */

FE_BLER <– febe – last_febe /* calculate far end BLER of last 1.2 sec */

IF FE_BLER <= 0 THEN /* test for febe counter rollover */

FE_BLER <– 256 – FE_BLER /* adjust far end BLER for counter
rollover */

last_febe <– BR4 /* update last_febe */

nebe <– BR5; /* store current nebe */

NE_BLER <– nebe – last_nebe /* calculate near end BLER of last 1.2 sec */

IF NE_BLER <= 0 THEN /* test for nebe counter rollover */

NE_BLER <– 256 – NE_BLER /* adjust near end BLER for counter 
rollover */

last_nebe <– BR5 /* update last_nebe */

END

END
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MC145572 9–13MOTOROLA

��� � �	��� �����
���
� �
� �	� ���
�� �� ��������

������ ����

In non–ISDN applications, such as pair–gain multiplexing, it is often necessary to communicate low–
speed status information. The MC145572 provides a simple means to transmit this type of status
information over the D channel of the U–interface.

In pair–gain applications, the off–hook status is transmitted from the Remote Terminal (RT) to the
Central Office Terminal (COT) and the ring detect status is transmitted from the COT to the RT (see
Figure 9–3).

In MCU mode, the MC145572 provides a means to transmit and receive D channel information through
the SCP or PCP. This allows an MCU to access the D channel without using the D channel port or
the IDL interface. Once activation is achieved, transparent data is enabled and BR10(b1) is set, D
channel data is accessible through Overlay register OR12. If IRQ3 is enabled and BR10(b1) = 1, a
special code is loaded into NR1 (NR1 = 1111) to indicate that a new byte of D channel data was
received. This interrupt occurs every 500 µs. When an activation interrupt (also IRQ3) occurs at the
same time as a D channel interrupt, it is latched and generates an interrupt to the MCU after D Channel
register OR12 has been read. This must be taken into account when writing the interrupt service
routine.

The following two procedures are a basic example of how to communicate over the D channel using
the PCP/SCP registers. DCH_init is used to enable IRQ3 and initiate activation. The interrupt service
routine, DCH_ISR, then enables customer data when activation is achieved and handles the D chan-
nel communications through Overlay register OR12.

��� ��� ��

���	� ������

�
��������� ������

��
��������

Figure 9–3. Status Information Flow in a 4:1 Pair–Gain Application
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MC1455729–14 MOTOROLA

procedure DCH_init

/* PURPOSE: DCH_init initializes the D channel SCP/PCP communications and also activates
the MC145572.

BEGIN

NR0(b3) <– 1; /* Assert software reset. Only required
at power–up initialization.*/

NR0(b3) <– 0; /* De–assert software reset. Only required at power–up initialization.*/

BR10(b1) <– 1; /* Enable SCP/PCP D channel read/write access through OR12 */

NR4 <– 8; /* Enable IRQ3, activation/D channel interrupt */

NR2(b3) <– 1; /* Set activation request bit.*/

Wait for interrupt; /* Wait for result of Activation */

Other code;

END

procedure DCH_ISR

BEGIN

IF NR3(b3) = 1 THEN /* Test for activation interrupt  */

BEGIN

IF NR1 = F THEN /* Check for D channel interrupt.*/

BEGIN

* get OFF HOOK (RT) or RING DETECT (COT)

  status from hardware and write

  to OR12

* read OR12 and initiate

  OFF HOOK to central office (from COT)

  or RING DETECT to end phone (from RT)

  if necessary

END

ELSE IF NR1 = A or B AND initial activation THEN

/* Test for successful initial activation */

NR2(b0) <– 1; /* set customer enable bit */

ELSE IF NR1 = 4 THEN /* Test for error indication */

BEGIN

Take appropriate measures:

* disable interrupts

* report unsuccessful

  activation attempt

END

END

END
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MC145572 10–1MOTOROLA
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���� �	������ ������� �������

(Voltages Referenced to VSS)

Rating Symbol Value Unit

DC Supply Voltage VDD – 0.5 to 7.0 V

Voltage, Any Pin to VSS Vin – 0.3 to VDD + 0.3 V

DC Current, Any Pin (see Note) Iin ± 10 mA

Operating Temperature TA – 40 to + 85 °C

Storage Temperature Tstg – 85 to + 150 °C

NOTE: Except for VDD, VSS, TxP, and TxN.

���� ��
�������� ��������� 
���������

(Voltages Referenced to VSS, TA = – 40 to + 85°C)

Parameter Symbol Min Typ Max Unit

DC Supply Voltage VDD 4.75 5.0 5.25 V

Current Sourced from CAP3V pin @ 2.7 V — — 5 mA

���� ����� 
����������

(Voltages Referenced to VSS, TA = – 40 to + 85°C)

Parameter Symbol Min Typ Max Unit

DC Supply Voltage VDD 4.75 5.0 5.25 V

Power Consumption, Activated — 225 275 mW

Power Consumption, Absolute Power Down — — 10 mW

Power Consumption, Deactivated — 135 — mW

���� ��������
�

(VDD = 5.0 V ± 5%, TA = – 40 to + 85°C)

Parameter Min Typ Max Unit

Cold Start Time, LT Mode — 9 — s

Cold Start Time, NT Mode — 4 — s

Warm Start Time, LT and NT Modes — 75 — ms

Transmit Linearity 45 — — dB

Bit Error Rate, 16,500 ft of 26 AWG, 1500 ft of 24 AWG, +1 dB NEXT
Margin, ANSI T1.601–1992 (see Note)

— — 10–7

Differential Receiver Sensitivity — 15 20 mV

NOTE: Bit error rate performance depends significantly on the characteristics of the line interface circuit used to couple the
MC145572 to the transmission line. This parameter is provided for informational purposes only.
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MC14557210–2 MOTOROLA

���� �
 ���
���
�� 
����
�������
�
(VDD = 5.0 V + 5%, TA = – 40 to + 85°C)

Parameter Test Conditions Symbol Min Max Unit

High–Level Input Voltage, Except FREQREF
and RESET

VIH 2.0 — V

Low–Level Input Voltage, Except FREQREF
and RESET

VIL – 0.3 0.8 V

High–Level Input Voltage, FREQREF and
RESET

VIH 3.75 — V

Low–Level Input Voltage, FREQREF and
RESET

VIL — 1.25 V

High–Level Output Voltage (IOH = – 400 µA) VOH 2.4 — V

Low–Level Output Voltage (IOL = 5 mA) VOL 0.5 V

High–Level Input Current IIH – 1 1 µA

Low–Level Input Current IIL – 1 1 µA

High–Level Output Current VOH = VDD – 0.5 V IOH – 4 — mA

Low–Level Output Current VOL = 0.4 V IOL — 2.5 mA

IRQ Output Current VOL = 0.4 V IIRQ — 2 mA

IRQ High Impedance RIRQ off 100 — kΩ

Input Capacitance, Digital Pins Cin — 10 pF

XTALin, XTALout Input Capacitance FREQREF Connected
to VSS or VDD

— 100 pF

XTALin High–Level Input 3.5 — V

XTALin Low–Level Input — 1.5 V

XTALout Output Current VOH,VOL = 2.5 V – 6.5 6.5 mA

NOTES:
1. All digital outputs except XTALout are three–stateable regardless of their normal operating condition.
2. All digital outputs are specified at a load capacitance of 80 pF.

���� �	�� ������
� ���
���
�� 
����
�������
�

������ ���� ��� ��� ��� (VDD = 5 V + 5%, TA = – 40 to + 85°C, RL = 60 Ω from TxP to TxN)

Parameter Min Typ Max Unit

Output Resistance — Full Power Mode — — 0.05 Ω

Output Resistance — Power Down Mode — 10 30 Ω

Output Resistance — Absolute Power Down Mode — 10 30 Ω

Output Peak Voltage From TxP to TxN — ± 4.0 — Vpk –Vpk

Output Load Capacitance — — 47 nF

Power Supply Rejection — 60 — dB

Peak Current — 75 — mA

������ ���� ��� ��� ��� (VDD = 5 V + 5%, TA = – 40 to + 85°C)

Parameter Min Max Unit

Input Resistance — Full Power Mode 1 — MΩ

Input Resistance — Power Down Mode 1 — MΩ

Input Resistance — Absolute Power Down Mode 1 — MΩ

Input Capacitance — 10 pF

Input Voltage Range for RxP or RxN ((VDD – VSS)/2) – 0.5 ((VDD – VSS)/2) + 0.5 V
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MC145572 10–3MOTOROLA

���� ��� ������

������ ��� ��!"� ��� " � ��� �#�� ������� 	� and �����"
��� ��
� �� ��"!

Ref. No. Parameter Min Typ Max Unit Note

1 FSR or FSX Period 125 125 — µs 1

2 Delay From the Rising Edge of DCL to the Rising Edge of
FSX or FSR

— — 30 ns

3 Delay From the Rising Edge of DCL to the Falling Edge of
FSX or FSR

— — 30 ns

4 DCL Clock Period 391 — 1953 ns 2

5 DCL Pulse Width High, Nominal 512 kHz
2.048 MHz
2.56 MHz

DCL Clock 249 Pulse Width High 2.048 MHz
2.56 MHz

DCL Clock 59 Pulse Width High 512 kHz

878
210
170
160
120
825

—
—
—
—
—
—

1074
265
215
315
265
1120

ns 3

6 DCL Pulse Width Low 45 — 55 % of DCL
Period

4

7 Delay From Rising Edge of DCL to Low–Z and Valid Data
on Dout

— — 30 ns

8 Delay From Rising Edge of DCL to Data Valid on Dout 5 — 30 ns

9 Delay From Rising Edge of DCL to High–Z on Dout — — 30 ns

10 Data Valid on Din Before Falling Edge of DCL (Din Setup
Time)

25 — — ns

11 Data Valid on Din After Falling Edge of DCL (Din Hold Time) 25 — — ns

12 Delay From Rising Edge of DCL to TSEN Low — — 30 ns 5

13 Delay From Falling Edge of DCL to TSEN High — — 30 ns

NOTES:
1. FSR or FSX occurs on average every 125 µs.
2. The DCL frequency may be 512 kHz, 2.048 MHz, or 2.56 MHz.
3. The duty cycle of DCL is between 45% and 55% when operated in Master Timing mode. This duty cycle is guaranteed for

all DCL clocks, except the clock that is used for making timing adjustments, in order to maintain synchronization with the
received signal when operating in NT mode. In NT Master mode, the MC145572 conveys timing adjustments over the DCL
clock of the device. This is done by adding or subtracting a single 20.48 MHz clock period of 48 ns to the high phase of DCL
clock on two successive IDL frames, once per U–interface basic frame. The total adjustment is 96 ns distributed over the
two IDL frames. When DCL is configured for 2.048 MHz or 2.56 MHz, the adjustment occurs during clock pulse number
249 after FSX/FSR. The count starts at clock pulse 0 for the DCL clock immediately following FSX/FSR. When DCL is con-
figured for 512 kHz, the adjustment occurs during DCL pulse number 59. It is important to remember this when using the
timeslot assigner, since it is possible to program it to transfer 2B or D data during the clock period where the timing adjust-
ment is being made and this may effect setup and hold times for other components in a system.

4. The pulse width during the low phase of the clock varies between 45% and 55% of the nominal frequency. Timing adjust-
ments are not made during the low phase of DCL.

5. In IDL 8– and 10–bit formats, TSEN can be valid during the B1, B2, and D channel timeslots.
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MC14557210–4 MOTOROLA
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Figure 10–1. IDL Short Frame Sync Master Timing, 8– and 10–Bit Formats and TSAC Formats
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Ref. No. Parameter Min Max Unit Note

14 FSR or FSX Period 125 — µs 1

15 FSR or FSX High Before the Falling Edge of DCL (FSR or FSX
Setup Time)

25 — ns

16 FSR or FSX High After the Falling Edge of DCL (FSR or FSX
Hold Time)

25 — ns

17 Delay From Rising Edge of DCL to Low–Z and Valid Data on
Dout

— 30 ns

18 Delay From Rising Edge of DCL to Data Valid on Dout — 30 ns

19 Delay From Rising Edge of DCL to High–Z on Dout 5 30 ns

20 Delay From Rising Edge of DCL to TSEN Low — 30 ns 2

21 Delay From Rising Edge of DCL to TSEN High — 30 ns

22 DCL Clock Period 244 1953 ns 3

23 DCL Pulse Width High 45 55 % of DCL
Period

24 DCL Pulse Width Low 45 55 % of DCL
Period

25 Data Valid on Din Before Falling Edge of DCL (Din Setup Time) 25 — ns

26 Data Valid on Din After Falling Edge of DCL (Din Hold Time) 25 — ns

NOTES:
1. FSR or FSX occurs on average every 125 µs. FSX and FSR/FSC must occur every 125 µs with a maximum instantaneous

phase titter of ± 30 µs.
2. In IDL2 8– and 10–bit formats, TSEN is valid during the B1, B2, and D channel timeslots. TSEN will be aligned with data

on the Dout pin.
3. In IDL2 Slave mode, DCL may be any frequency multiple of 8 kHz between 256 kHz and 4.096 MHz inclusive.
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Figure 10–2. IDL Short Frame Sync Slave Timing, 8– and 10–Bit Formats

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

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

n
c

..
.

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/555508/MC145572APB.html


MC145572 10–7MOTOROLA
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Ref. No. Parameter Min Max Unit Note

27 FSR or FSX Period 125 — µs 1

28 Delay From Rising Edge of DCL to Rising Edge of FSR or FSX — 30 ns

29 Delay From Rising Edge of DCL to Falling Edge of FSR or FSX — 30 ns 2

30 Delay From Rising Edge of FSR to Low–Z and Valid Data on
Dout

— 30 ns

31 Delay From Rising Edge of DCL to Data Valid on Dout — 30 ns

32 Delay From Rising Edge of DCL to High–Z on Dout 5 30 ns

33 DCL Clock Period 391 1953 ns 3

34 DCL Pulse Width High 45 55 % of DCL
Period

35 DCL Pulse Width Low 45 55 % of DCL
Period

36 Data Valid on Din Before Falling Edge of DCL (Din Setup Time) 25 — ns

37 Data Valid on Din After Falling Edge of DCL (Din Hold Time) 25 — ns

38 Delay From Rising Edge of FSR to TSEN Low — 30 ns 4

39 Delay From Falling Edge of DCL to TSEN High — 30 ns

NOTES:
1. FSR or FSX occurs on average every 125 µs.
2. The duty cycle of DCL is between 45% and 55% when operated in Master Timing mode. This duty cycle is guaranteed for

all DCL clocks, except the clock that is used for making timing adjustments, in order to maintain synchronization with the
received signal when operating in NT mode. This timing adjustment does not occur during the 2B+D data transfer. The tim-
ing adjustment is done by adding or subtracting a single 20.48 MHz clock period of 48 ns to the high phase of DCL clock
on two successive IDL frames, once per U–Interface basic frame. The total adjustment is 96 ns distributed over the two
IDL frames.

3. In IDL Master Long Frame Sync mode, the FSR or FSX pulse is eight DCL clock periods long.
4. The DCL frequency may be 512 kHz, 2.048 MHz, or 2.56 MHz.
5. In IDL 8– and 10–bit formats, TSEN can be valid during the B1, B2, and D channel timeslots.
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Figure 10–3. Long Frame Sync Master Timing, 8– and 10–Bit Formats
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Ref. No. Parameter Min Max Unit Note

40 FSR or FSX Period 125 — µs 1

41 FSR or FSX High Before the Falling Edge of DCL (FSR or FSX
Setup Time)

25 — ns 2

42 FSR or FSX High After the Falling Edge of DCL (FSR or FSX
Hold Time)

25 — ns 2

43 FSR or FSX Low Before the Falling Edge of DCL 25 — ns 2

44 Delay From Rising Edge of FSR to Low–Z and Valid Data on
Dout

— 30 ns

45 Delay From Rising Edge of DCL to Data Valid on Dout — 30 ns

46 Delay From Rising Edge of DCL to High–Z on Dout 5 30 ns

47 Delay From Rising Edge of FSR to TSEN Low — 30 ns 3

48 Delay From Falling Edge of DCL to TSEN High — 30 ns

49 DCL Clock Period 244 1953 ns 4

50 DCL Pulse Width High 45 55 % of DCL
Period

51 DCL Pulse Width Low 45 55 % of DCL
Period

52 Data Valid on Din Before Falling Edge of DCL (Din Setup Time) 25 — ns

53 Data Valid on Din After Falling Edge of DCL (Din Hold Time) 25 — ns

NOTES:
1. FSR or FSX occurs on average every 125 µs. FSX and FSR/FSC must occur every 125 µs with a maximum instantaneous

phase titter of ± 30 µs.
2. FSR or FSX should be asserted for at least two DCL clock cycles and at most eight DCL clock cycles.
3. In IDL 8– and 10–bit formats, TSEN is valid during the B1, B2, and D channel timeslots. TSEN will be aligned with data on

the Dout pin.
4. In IDL Slave mode, DCL may be any frequency that is a multiple of 8 kHz and is between 256 kHz and 4.096 MHz inclusive.
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Figure 10–4. Long Frame Sync Slave Timing, 8– and 10–Bit Formats
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Ref. No. Parameter Min Max Unit Note

53 Delay From Rising Edge of DCL to FSC Output High — 30 ns

54 Delay From Rising Edge of DCL to FSC Output Low (Normal Frame) — 30 ns 1

55 Delay From Rising Edge of DCL to FSC Output Low (Superframe
Marker)

— 30 ns 2

56 FSC Input High Before the Falling Edge of DCL (FSC Setup Time) 25 — ns

57 FSC Input High After the Falling Edge of DCL (FSC Hold Time —
Superframe Marker)

25 — ns 1

58 FSC Input High After the Falling Edge of FSC (FSC Hold Time —
Normal Frame)

25 — ns 3

59a DCL Clock Period Master Mode 488 1953 ns 4

59b DCL Clock Period Slave Mode 122 1953 ns 5

60 DCL Pulse Width High 512 kHz
2.048 kHz

DCL Clock 249 Pulse Width High 2.048 MHz
DCL Clock 59 Pulse Width High 512 kHz

878
210
160
825

1074
265
315
1120

ns 6

61 DCL Pulse Width Low 45 55 % of DCL
Period

62 DCL Fall Time 5 15 ns

63 DCL Rise Time 5 15 ns

64 Delay From Rising Edge of FSC to Low–Z and Valid Data on Dout — 30 ns

65 Delay From Rising Edge of DCL to Data Valid on Dout — 30 ns

66 Delay From Rising Edge of DCL High–Z on Dout 5 30 ns

67 Data Valid on Din Before Rising Edge of DCL 25 — ns

68 Data Valid on Din After Rising Edge of DCL 25 — ns

69 Delay From Rising Edge of FSC to TSEN Low — 30 ns

70 Delay From Rising Edge of DCL to TSEN High — 30 ns

NOTES:
1. The FSC pulse is normally two DCL clock periods wide.
2. The FSC pulse is only one DCL clock period wide at the start of a superframe. Every 96th FSC pulse marks the start of

a superframe.
3. To mark the beginning of a superframe (i.e., to flag the 2B+D data of the current frame as the first data in the transmitted

superframe) the FSC pulse should be only one DCL clock period wide. If the FSC pulse is not modulated as such the
MC145572 will randomly chose an FSC frame as the first to be transmitted.

4. In GCI Master mode, the MC145572 will output a 512 kHz or 2.048 MHz clock as selected by CLKSEL.
5. In GCI Slave mode, DCL may be any frequency that is a multiple of 512 kHz and is between 512 kHz and 8.192 MHz.
6. The duty cycle of DCL is between 45% and 55% when operated in Master Timing mode. This duty cycle is guaranteed for

all DCL clocks, except the clock that is used for making timing adjustments, in order to maintain synchronization with the
received signal when operating in NT mode. In NT Master mode, the MC145572 conveys timing adjustments over the DCL
clock of the device. This is done by adding or subtracting a single 20.48 MHz clock period of 48 ns to the high phase of DCL
clock on two successive GCI frames, once per U–interface basic frame. The total adjustment is 96 ns distributed over the
two frames. When DCL is configured for 2.048 MHz, the adjustment occurs during clock pulse number 249 after FSC. The
count starts at clock pulse 0 for the DCL clock immediately coincident with FSC being driven high. When DCL is configured
for 512 kHz the adjustment occurs during DCL pulse number 59. It is important to remember this when programming the
GCI timeslot, since it is possible for data to be transferred during the clock period where the timing adjustment is being made
and this may effect setup and hold times for other components in a system.

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

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

n
c

..
.

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/555508/MC145572APB.html


MC145572 10–11MOTOROLA

�
��

�
�
�
�

�
�
�

�
�
�

�
�

�
� �
�

�
�

�
�

�
�

�
�

�



�
�

�
�

�
�

�
�

�
�

�
�

�
	

�
	

�
�

�



�
�

�

Figure 10–5. GCI Timing
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Ref. No. Parameter Min Max Unit Note

71 Delay From DCL Rising Edge to DCHCLK Rising Edge — 30 ns

72 Delay From DCHCLK Rising Edge to Data Valid on DCHout — 30 ns

73 Data Valid on DCHin Before Falling Edge of DCHCLK (DCHin
Setup Time)

25 — ns

74 Data Valid on DCHin After Falling Edge of DCHCLK (DCHin
Hold Time)

25 — ns
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Figure 10–6. IDL2 (Master or Slave) Short Frame Sync 8–Bit Format,
D Channel Port Timing
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Ref. No. Parameter Min Max Unit Note

75 Delay From DCL Rising Edge to DCHCLK Rising Edge — 30 ns

76 Delay From DCHCLK Rising Edge to Data Valid on DCHout — 30 ns

77 Data Valid on DCHin Before Falling Edge of DCHCLK (DCHin
Setup Time)

25 — ns

78 Data Valid on DCHin After Falling Edge of DCHCLK (DCHin
Hold Time)

25 — ns
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Figure 10–7. IDL2 (Master or Slave) Short Frame Sync 10–Bit Format,
D Channel Port Timing
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Ref. No. Parameter Min Max Unit Note

79 Delay From DCL Rising Edge to DCHCLK Rising Edge — 30 ns

80 Delay From DCHCLK Rising Edge to Data Valid on DCHout — 30 ns

81 Data Valid on DCHin Before Falling Edge of DCHCLK (DCHin
Setup Time)

25 — ns

82 Data Valid on DCHin After Falling Edge of DCHCLK (DCHin
Hold Time)

25 — ns
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Figure 10–8. IDL2 (Master or Slave) Long Frame Sync 8–Bit Format,
D Channel Port Timing
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Ref. No. Parameter Min Max Unit Note

83 Delay From DCL Rising Edge to DCHCLK Rising Edge — 30 ns

84 Delay From DCHCLK Rising Edge to Data Valid on DCHout — 30 ns

85 Data Valid on DCHin Before Falling Edge of DCHCLK (DCHin
Setup Time)

25 — ns

86 Data Valid on DCHin After Falling Edge of DCHCLK (DCHin
Hold Time)

25 — ns
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Figure 10–9. IDL2 (Master or Slave) Long Frame Sync 10–Bit Format,
D Channel Port Timing
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Ref. No. Parameter Min Max Unit Note

91 FSX Period 125 — µs 1

92 SFAX Period 12.0 — ms 2

93 SFAX Input High Before Falling Edge of DCL (SFAX Setup
Time)

25 — ns 3

94 SFAX Input High After Falling Edge of DCL (SFAX Hold Time) 25 — ns

NOTES:
1. See Section 10.7  for FSX jitter requirements and specifications.
2. SFAX must occur every 96 FSX 8 kHz frames.
3. SFAX is sampled on the next DCL falling edge after FSX is asserted.
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Figure 10–10. SFAX Input Timing in IDL2 (Master or Slave) Short Frame Mode
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Ref. No. Parameter Min Max Unit Note

95 Delay From Rising Edge of DCL to Rising Edge of FSR or FSX — 30 ns

96 FSR or FSX High Before the Falling Edge of DCL (FSR or FSX
Setup Time)

25 — ns

97 FSR or FSX High After the Falling Edge of DCL (FSR or FSX
Hold Time)

25 — ns

98 FSX Period 125 — µs 1

99 SFAX Period 12.0 — ms 2

100 SFAX Input High Before Rising Edge of FSX (SFAX Setup
Time)

25 — ns 3

101 SFAX Input High After Rising Edge of FSX (SFAX Hold Time) 25 — ns

NOTES:
1. See Section 10. 7 for FSX jitter requirements and specifications.
2. SFAX must occur every 96 FSX 8 kHz frames.
3. SFAX is sampled on the rising edge of FSX.
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Figure 10–11. SFAX Input Timing in IDL2 (Master or Slave)
Long Frame Mode
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Ref. No. Parameter Min Max Unit Note

102 FSX Period 125 — µs 1

103 SFAX Period 12.0 — ms 2

104 Delay From the Rising Edge of DCL to the Rising Edge of
FSAR or FSAX

— 30 ns 3

105 Delay From the Rising Edge of DCL to the Rising Edge of
FSAR or FSAX

— 30 ns

NOTES:
1. See Section 10.7  for FSX jitter requirements and specifications.
2. SFAX and SFAR must occur every 96 FSX 8 kHz frames.
3. FAX and SFAR are one DCL clock pulse wide and occur on the next DCL clock pulse after FSX or FSR is asserted.
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Figure 10–12. SFAX/SFAR Output Timing in IDL2 Short Frame Mode
(Master or Slave)
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Ref. No. Parameter Min Max Unit Note

106 FSX or FSR Period 125 — µs 1

107 SFAX or SFAR Period 12.0 — ms 2

108 Delay From the Rising Edge of FSR or FSX to the Rising Edge
of SFAR or SFAX

— 30 ns 3

NOTES:
1. See Section 10.7  for FSX jitter requirements and specifications.
2. SFAX and SFAR must occur every 96 FSX 8 kHz frames.
3. SFAX and SFAR occur coincident with FSX and FSR, respectively.
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Figure 10–13. SFAX/SFAR Output Timing in IDL2 Long Frame Mode
(Master or Slave)

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

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

n
c

..
.

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/555508/MC145572APB.html


MC145572 10–27MOTOROLA

����� ����

�
 ����
 ��� �	�	��

������� �������� ������� ���� ����� ������

Ref. No. Parameter Min Max Unit Note

109 CS Low 110 — ns

110 CS High 440 — ns

111 R/W Low Before CS Rising Edge (R/W Setup Time) 50 — ns

112 R/W Low After CS Rising Edge (R/W Hold Time) 30 — ns

113 D0 – D7 Valid Before the Rising Edge of CS (Data Setup Time) 20 — ns

114 D0 – D7 Valid After the Rising Edge of CS (Data Hold Time) 20 — ns
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Figure 10–14. Parallel Control Port Write Timing
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Ref. No. Parameter Min Max Unit Note

115 CS Low 110 — ns

116 CS High 440 — ns

117 R/W High Before CS Falling Edge (R/W Setup Time) 0 — ns

118 R/W High After CS Rising Edge (R/W Hold Time) 20 — ns

119 D0 – D7 Valid After the Falling Edge of CS (Read Access Time) — 30 ns

120 D0 – D7 Valid After the Rising Edge of CS (Data Hold Time) 20 50 ns
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Figure 10–15. Parallel Control Port Read Timing
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MC145572 10–29MOTOROLA

����� �������
 ��������������� 	�� ��� ����	���

(VDD = 5.0 V ± 5%, TA = – 40 to + 85°C, CL = 50 pF; See Figure 10–2)

Ref. No. Parameter Min Max Unit

121 SCPCLK Rising Edge Before SCPEN(L) Falling Edge 40 — ns

122 SCPEN Falling Edge Before SCPCLK Rising Edge 40 — ns

123 SCPRx Data Valid Before SCPCLK Rising Edge (Setup Time) 20 — ns

124 SCPRx Data Valid After Rising Edge of SCPCLK (Hold Time) 20 — ns

125 SCPCLK Frequency — 4.1 MHz

126 SCPCLK Width Low 50 — ns

127 SCPCLK Width High 50 — ns

128 SCPCLK Rising Edge Before SCPEN(L) Rising Edge (See Note 2) 40 — ns

129 SCPEN Rising Before SCPCLK Rising Edge (See Note 2) 40 — ns

130 SCPCLK Falling Edge to SCPTx Low–Z — 40 ns

131 SCPCLK Falling Edge (While SCPEN(L) is Low) to SCPTx Data Valid — 40 ns

132 SCPEN Rising Edge to SCPTx High–Z — 30 ns

133 SCPEN Falling Edge to SCPTx Active (Byte Mode) 0 40 ns

NOTES:
1. Measurements are made from the point at which they achieve their guaranteed minimum or maximum logic levels.
2. SCPEN must rise between the rising edge of the eighth SCPCLK and the rising edge of the ninth SCPCLK for an 8–bit

access or the access will be ignored. For a 16–bit access, SCPEN must rise between the rising edge of the sixteenth
SCPCLK and the rising edge of the seventeenth SCPCLK or the access will be ignored.
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MC14557210–30 MOTOROLA
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Figure 10–16. SCP Interface Timing
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MC145572 10–31MOTOROLA

����� ������� �������	����� 
�� ������ ��� 	�	����

(VDD = 5.0 V ± 5%, TA = – 40 to + 85°C, CL = 50 pF; See Figure 10–13)

Ref. No. Parameter Min Max Unit

134 SYSCLK Rising Edge to EYEDATA Valid – 35 35 ns

NOTE: Measurements are made from the point at which they achieve their guaranteed minimum or maximum logic levels.
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Figure 10–17. SYSCLK and EYEDATA Timing
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MC14557210–32 MOTOROLA

����� ����	��� 	����	�������	� ��� 	������ ������ 	������
�������� ��
 �������
(VDD = 5.0 V ± 5%, TA = – 40 to + 85°C, CL = 50 pF; See Figure 10–14)

Ref. No. Parameter Min Typ Max Unit

135a FREQREF Minimum Pulse Width Low (LT Mode Only) 20 — — ns

135b FREQREF Minimum Pulse Width High (LT Mode Only) 20 — — ns

136 BUFXTAL Duty Cycle at 20.48 MHz 45 50 55 %

137 BUFXTAL Output High to IDL Clock Output High (IDL Master
Mode)

— — 35 ns

138 BUFXTAL Output High to IDL Clock Output Low (IDL Master
Mode)

— — 35 ns

139 BUFXTAL Output Low to 4096 kHz Clock Output Low — — 35 ns

140 XTALin Duty Cycle, for External Clock Source 45 — 55 %

141 LT Mode XTALin to XTALout Input Capacitance, FREQREF
Connected to Either VDD or VSS

— — 45 pF

142 LT Mode XTALin to XTALout Input Capacitance, FREQREF
Much Greater Than 8 kHz

15 — — pF

143 NT Mode XTALin to XTALout Input Capacitance 15 — 45 pF

144 NT Mode Deactivated Condition XTALin to XTALout Input
Capacitance

— 24 — pF

145 XTALout Drive Level — 1 — mW
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Figure 10–18. Clock Timing
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MC145572 10–33MOTOROLA

����� �������� ������
������� ��� ���	 ������

(VDD = 5.0 V ± 5%, TA = – 40 to + 85°C, CL = 50 pF; See Figure 10–15)

Ref. No. Parameter Min Typ Max Unit

147 2B1Q Baud Period — 12.5 — µs

148 Start of 2B1Q Baud to Tx Baud Clock Rising Edge — 9 — µs

149 Tx Baud Clock Width High, Rx Baud Clock TxSFS 75 90 100 ns

150 Superframe Period — 12 — ms

NOTE: Measurements are made from the point at which they achieve their guaranteed minimum or maximum logic levels.
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Figure 10–20. Tx Superframe Sync Pulse Alignment
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MC14557210–34 MOTOROLA
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MC145572 11–1MOTOROLA
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Figure 11–1. MC145572FN Pin Assignment
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MC14557211–2 MOTOROLA
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Figure 11–2. MC145572PB Pin Assignment
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MC145572 11–3MOTOROLA
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Figure 11–3. MC145572FN Mechanical Outline
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MC14557211–4 MOTOROLA
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Figure 11–4. MC145572PB Mechanical Outline
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The MC145572EVK ISDN U–Interface Transceiver Evaluation Kit provides Motorola ISDN customers
a convenient and efficient vehicle for evaluating the MC145572 ISDN U–interface transceiver. The
approach taken to demonstrate the MC145572 ISDN U–interface transceiver is to provide the user
with a fully functional NT1 connected to an LT. An NT1 provides transparent 2B+D data transfer
between the U– and S/T–interfaces. In addition, it must also provide for network–initiated mainte-
nance procedures. It does not, however, provide any interface to higher level protocols — this func-
tionality is left to entities such as the NT2.

The MC145572EVK ISDN U–Interface Evaluation Kit can be physically and functionally separated
into two “halves”. The left side of the card is the NT1, while the right side of the card is the LT. Alter-
natively, it can be thought of as having both ends of the two wire U–interface, extending from the
customer premise (NT1) to the digital switch line card (LT), on a single standalone evaluation board.

The kit provides the ability to interactively manipulate status registers in the MC145572 ISDN U–
interface transceiver as well as in the MC145474/75 S/T–interface transceiver with the aid of an exter-
nal terminal or PC. A unique combination of hardware and software features allows for standalone
or terminal activation of the U–interface and as such provides an excellent platform for NT1 and LT
hardware/software development.

The MC145572EVK ISDN U–Interface Evaluation Kit can be interfaced directly to the MC68302 Inte-
grated Multiprotocol Processor Development System to aid in the hardware and software develop-
ment of S/T– and U–interface terminal equipment.
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Figure A–1. Motorola Silicon Applications and the MC145572EVK
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• Provides Standalone LT and NT1 on Single Board
• Board Can Be Broken Apart Providing Separate LT and NT1
• On–Board Microcontrollers with Resident Monitor Software
• Convenient Access to Key Signals
• Generous Prototype Area for Application Development
• LT and NT1 Software Development Platform
• Extensive User Manual

����� ������

• + 5 V Only Power Supply
• “Push Button” Activation of U–Interface from LT or NT1
• Standalone Operation for Bit Error Rate Testing
• Gated Data Clocks Provided for Bit Error Rate Testing
• Interfaces Directly to ADS302 IMP Evaluation Board
• Can Be Used as U– or S/T–Interface Terminal Development Tool
• On–Board 5 ppm LT Frequency Reference
• EIA–232 (V.28) Serial Port(s) for Terminal Interface
• Configurable for IDL2 and GCI Operation
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• Standalone or Terminal Operation
• Resident Firmware Monitor for User Control of Board
• Device Driver for Serial Control Port Interface
• Microcontroller Controlled or Automatic Activation/Deactivation
• Access to All Maintenance Channels
• MC68HC05 Assembly Language Source Code Available
• Enhanced Command Set from the MC145494EVK

��� ����� �
�	��

Figure A–2 is a basic functional block diagram of the MC145572EVK ISDN U–Interface Evaluation
Kit. Note that the dashed line represents the physical and logical separation between the LT and the
NT1 sides of the evaluation board. While the board is capable of activating “standalone”, the user
may decide to use a single ASCII terminal to gain total control of the MC145572EVK capabilities.
Or the user may choose to split the board, allowing the LT and NT1 portions to be physically located
in separate areas.
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Figure A–2. MC145572EVK Functional Block Diagram
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This information is provided to assist in sourcing the various parts used in the application of the
MC145572 U–interface transceiver. The detailed specifications for these parts are available from the
manufacturer and information presented here is only as current as the printing of this document.
Contact your local Motorola representative or the Motorola factory applications staff for the latest
updates on this information.

CAUTION

Motorola has conducted limited evaluation of third party components for use with the
MC145572. This limited review suggests that the components included here appear to be
suitable for applications using the MC145572. However, the evaluation did not include all
specifications or parameters that may be applicable to particular designs, and the vendors
included here represent only a partial list of component manufacturers. Motorola does not
guarantee that these third party components will work in all applications. It is the responsi-
bility of the equipment designer to verify that these components are suitable for their
intended application.

��� ����	����� �������

Table B–1 lists sourcing information for the transformers used in the MC145572 line interface circuit.

Table B–1. U–Interface Transformer Vendors

Manufacturer Part No.
Package Dimensions

L x W x H Fax No. Contact/Phone No.

Midcom 671–7308 1.05″ x 0.92″ x 0.45″ (605) 886–4486 (605) 886–4385

Schott Corporation 671 46720 1.05″ x 0.92″ x 0.45″ (615) 885–0834 (615) 889–8800

APC 41018 19.6 mm x 25.1 mm 
x 13.2 mm

USA: (201) 368–1704
UK: (44) 1634–290–591

USA: (201) 368–1750
UK: (44) 1634–290–588

Pulse Engineering PE 68628 1.05″ x 0.92″ x 0.45″ (619) 674–8262 (619) 674–8100

Valor Electronics PT5062 0.82″ x 0.82″ x 0.675″ (619) 537–2525 (619) 537–2500

NOTES:
1. See Caution note above.
2. Part numbers subject to change.
3. APC also manufactures line interface modules.

��� ���� ����	��� ����	����� �����	������

A list of third party vendors and current qualification status appear in Table B–1. The transformer
reference schematic appears in Figure B–1. The specifications in Table B–2 apply to the design of
the U–interface transformer.

Any transformer manufactured to this specification must be verified for compliant transmission perfor-
mance. It is also suggested that transformers manufactured for use in loop powered systems be
required to remain within specification up to the maximum loop current which may be as high as
60 mA.
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Figure B–1. Schematic Reference for
U–Interface Transformer

Table B–2. Electrical Specification for the U–Interface Transformer,
North American ISDN

Parameter Pins Under Test Min Max Unit Notes

Operating Temperature – 40 + 85 °C

Breakdown Voltage Vac (t = 1 s) Each winding to all others
and core

1500 — Vac 1

Surge Voltage per Bellcore
TR–NWT–001089 Issue 1, Table 4–2

Each winding to all others
and core

2500 — Vdc 1

DC Insulation Resistance (500 Vdc) Each winding to all others
and core

500 — MΩ

DC Resistance (T = 25°C) (Valhalla 4100) (1 – 12)
(2 – 11)
(7 – 5)

1
1
1

6
6
9

Ω 2

Transformation Ratio (0.1 Vac, 20 kHz)
(Waynekerr 3245)

(1 – 12):(2 – 11)
(1 – 12:7 – 5)

0.99
0.615

1.01
0.635

—

Inductance at 0.1 Vac, 10 kHz, and 0.0 Adc or
0.08 Adc (Waynekerr 3245)

(1 – 11) strap (2 – 12) 26.5 29.5 mH 3

Leakage Inductance at 0.01 Vac, 100 kHz (7 – 5) strap
(1 – 12) (2 – 11)

— 20.0 µH

Total Harmonic Distortion at 80 mA Winding
Current, 4 V pk–pk
(Measured Between 500 Hz and 100 kHz)

(7 – 5):(1 – 11) strap
(12 – 2)

— – 55 dB

Peak Winding Current (1 – 11) strap (2 – 12) 20 — mA dc 4

NOTES:
1. European countries may have significantly higher requirements.
2. DC winding resistance should be kept as low as possible since it can change by ± 25% over the temperature range of

– 40 to + 85°C. If the dc winding resistance is low with respect to the value of the series resistors connected between
the Tx pins and the transformer, a change in temperature will have a lower effect on the output pulse amplitude than
if the transformer dc winding resistance is a relatively high value and the series resistors have a lower value.

3. Operating point on B–H curve should be well below the ‘knee’, i.e., no saturation.
4. Since European ISDN power feeding and pair gain currents are greater, the value should be increased to 60 mA for

such applications.


�� �������� �����	� �������	����

The MC145572 requires a pullable crystal because it has an on–chip VCXO. The same specification
can be used for both the NT and LT mode. The specification assumes network timing tolerance of
± 5 ppm. The total pullability has been reduced from 360 ppm to 200 ppm.

The 200 ppm pullability spec has the following components:

2 x 50 ppm, total crystal tolerance = 100 ppm
2 x 5 ppm, reference signal =  10 ppm
Compensation for PCB and device capacitance = 90 ppm

Total = 200 ppm
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1. Operating frequency: 20.48 MHz

2. Crystal shunt capacitance: Co = 7.0 pF

3. Uncertainty at rated CL: ± 50 ppm over temperature, calibration, and 10–year aging

4. Equivalent series resistance: RS ≤ 20 ohms @ 1 mW drive

5. Crystal pull range:

a. ± 5 ppm signal 200 ppm minimum pullability over a CL range of 15 to 45 pF

b. ± 32 ppm signal 260 ppm minimum pullability over a CL range of 15 to 45 pF

c. ± 50 ppm signal 300 ppm minimum pullability over a CL range of 15 to 45 pF

6. Calibration load capacitance: 24 pF

NOTES:
1. – 40 to + 85°C required for transmission applications.
2. For room temperature, use 0 to 70°C.
3. Explanation of item 5, crystal pull range. Crystal pullability must be specified to allow the MC145572 to lock to either a re-

ceived signal when operating in NT mode or lock to the 8 kHz FREQREF when operating in LT mode. The appropriate crystal
pullability specification is dependent of the maximum expected signal or FREQREF tolerance in ppm. This will vary depend-
ing on national network and application requirements. For example in North America, receive signals from the network are
expected to have a tolerance of less than 5 ppm. Hence, a crystal with either 200 or 260 ppm total pullability may be used.
The ultimate choice is up to the equipment designer.

��� ������� �����
�

Table B–3 lists sourcing information for the crystals used in the MC145572.

Table B–3. Crystal Vendors

Manufacturer Contact Phone No. Contact Fax No.

ECLIPTEK (714) 433–1200 (714) 433–1234

Hy–Q International (606) 283–5000 (606) 283–0883

SaRonix (415) 856–6900 (415) 856–4732

Connor–Winfield (708) 851–4722 (708) 851–5040

Precision Devices (608) 831–4445 (608) 831–3343

NOTE: See Caution note on page B–1.
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The following vendors provide ISDN call control and applications source code. These suppliers support
most of the various national and regional ISDN call control specifications on a world–wide basis. This
list may not be complete.

Table B–4. ISDN Call Control Source Code Suppliers

Manufacturer Street  Address Contact Phone No. Contact Fax No.

telenetworks 625 Second Street
Petaluma, CA 94952 U.S.A.
e–mail: info@tn.com

(707) 773–4000 (707) 773–4099

Trillium Digital Systems, Inc. 2001 S. Barrington Ave., Suite 215
Los Angeles, CA 90025 U.S.A.

(310) 575–0172 (310) 575–0172

TeleSoft International, Inc. 4029 S. Capital of Texas Hwy. S., Suite 220
Austin, TX 78704 U.S.A.
e–mail: sales@telesoft–intl.com

(512) 373–4224 (512) 447–1024

OMNITEL 31 rue Jean Rostand
91893 ORSAY CEDEX France

(331) 69 85 50 44 (331) 69 85 54 26

OMNITEL 3880 S. Bascom Ave., Suite 116
San Jose, CA 95124 U.S.A.
e–mail: 102766.2525@compuserve.com

(408) 369–7733 (408) 369–7722

Link Technology 23 Crescent Drive
Holland, PA 18966
e–mail: linkisdn@interramp.com

(215) 357–3354 (215) 357–1670

Co Systems 1263 Oakmead Parkway
Sunnyvale, CA 94086 U.S.A.
e–mail:  info@cosystems.com

(408) 522–0505 (408) 790–9114
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The MC145572 is manufactured using high speed CMOS VLSI process technology to implement the
mixed signal processing functions required in the device. The U–interface transceiver has a high
resolution sigma–delta ADC and a precision DAC, in addition to three high speed digital signal copro-
cessors. The fully differential analog circuit design techniques used for this device result in superior
performance for the ADC, DAC, and Tx Driver sections. Special attention was given to the design
of the MC145572 to reduce sensitivity to noise, including power supply rejection and susceptibility
to radio frequency noise. This special attention to circuit design, results in an ADC with greater than
84 dB dynamic range on the same monolithic chip as the digital signal coprocessors clocking at
10.24 MHz, all of which operates on a single 5–V power supply. This device was designed to ease
the task of PCB layout, but due to the wide analog dynamic range and high digital clock rate, special
care should be taken during PCB layout to assure optimum transmission performance.

NOTE
When laying out the PCB, do not run any digital signals through the line interface region
of the board. Switching noise from the digital signals can be coupled into the line interface
and reduce performance, especially on long loops. Wire wrap is not recommended for
prototyping.

	�� �����
 	�	�� ����
 �������

The device should be soldered to the PC board for production manufacturing. If the device is to be
used in a socket, it should be placed in a low parasitic pin capacitance socket of 1.5 pF or less.

	�� ����� ������� �����
� ��
 ���� 	���
�������

This device is often used in digital switching equipment applications which require plugging the PC
board into a rack with power applied. This is referred to as “hot–rack insertion”. In these applications,
care should be taken to limit the voltage on any pin from going positive relative to the VDD pins, or
negative relative to the VSS pins. One method to accomplish this is to extend the ground and power
contacts of the PCB connector so that power is applied prior to any other pins having voltage applied.
The device has input protection on all pins and may source or sink a limited amount of current without
damage. See Section 10.1, Absolute Maximum Ratings,  for more information concerning the cur-
rent into or out of the device pins. Current limiting may be accomplished by series resistors between
the signal pins and the connector contacts.

The most important considerations for PCB layout deal with noise. This includes noise on the power
supply, noise generated by the digital circuitry on the device, and coupling digital signals into the
analog signals. The best PCB layout methods to prevent noise–induced problems are:

1. Keep digital signals as far away from analog signals as possible.

2. Use short, low inductance traces for the analog circuitry to reduce inductive, capacitive, and
radio frequency noise sensitivities.

3. Use short, low inductance traces for digital circuitry to reduce inductive, capacitive, and radio
frequency radiated noise.

4. Bypass capacitors should be connected between the VDD and VSS pairs with minimal trace
length. These capacitors help supply the instantaneous currents of the digital circuitry, in addi-
tion to decoupling the noise that may be generated by other sections of the device or other
circuitry on the power supply.

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

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

n
c

..
.

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/555508/MC145572APB.html


MC145572C–2 MOTOROLA

5. Use short, wide, low inductance traces to connect all of the VSS ground pins together and,
with one trace, connect all of the VSS ground pins to the power supply ground. Depending on
the application, a double sided PCB with a VSS ground plane under the device connecting all
of the digital and analog VSS pins together would be a good grounding method. A multi–layer
PCB with a ground plane connecting all of the digital and analog VSS pins together would be
the optimal ground configuration. These methods will result in the lowest resistance and the
lowest inductance in the ground circuit. This is important to reduce voltage spikes in the ground
circuit resulting from the high speed digital current spikes. Suppressing these voltage spikes
on the integrated circuit is the reason for multiple VSS ground leads.

6. Use short, wide, low inductance traces to connect all of the VDD power supply pins together
and, with one trace, connect all of the VDD power supply pins to the 5–V power supply. De-
pending on the application, a double sided PCB with VDD bypass capacitors to the VSS ground
plane under the device, as described in item 5 above, may complete the low impedance cou-
pling for the power supply. For a multi–layer PCB with a power plane, connecting all of the
digital and analog VDD pins to the power plane would be the optimal power distribution method.
The integrated circuit layout and packaging considerations for the 5–V VDD power circuit are
essentially the same as for the ground circuit.

7. Motorola recommends that a four layer board be used. It is possible to use a two layer board
but special care must be taken. See Figure C–1.

8. The 20.48 MHz crystal must be located as close as possible to the MC145572 package. This
is required to minimize parasitic capacitances between crystal traces and ground.

Figure C–1 shows a suggested board layout for a two layer board. This drawing is not done to scale.
Trace vias are shown. Depending on the application, other pins may need to be connected to VDD
or VSS. All bypass capacitors should be located as close as possible to the VSS/VDD pins. The
suggested layout shows the power feed to the MC145572 coming from a common point. This is
important in a two layer implementation. The 10 µF electrolytic capacitor is recommended to filter
out any ripple or noise that may be on the board in a two layer application. Even though the
MC145572 has very high power supply rejection, good power supply decoupling is recommended.

If a four layer board with full power and ground planes is used, the VDD and VSS pins can be con-
nected directly to the appropriate plane by vias.

	�� ��	������� ������ ��
������

All traces must be as short as possible to reduce stray capacitance and inductance. The traces to
XTALin and XTALout must be kept as short as possible with minimal width to keep stray capacitance
less than 1 pF. Other digital signals should not be routed near the crystal traces. Any passive compo-
nents for the oscillator or PLL should have short leads and should be soldered to the PC board.
Wherever possible the layout should be symmetrical, so the stray capacitances from each pin of the
crystal to ground are equal.

When a four layer board is used, do not route ground or power plane material underneath the
20.48 MHz crystal oscillator circuitry. This is to minimize parasitic capacitances between the
20.480 MHz oscillator traces and the power or ground plane. Excessive parasitic capacitance between
the traces and power/ground planes decreases the pull range of the 20.48 MHz oscillator.

	�� ���� �������	� ��
������

The line interface into and out of the device is differential, implying symmetry. It is recommended that
the layout of the 2B1Q interface be as symmetrical as possible to avoid any imbalances to this circuit.
Do not run any digital traces through the line interface region of the printed circuit board.
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MC145572 C–3MOTOROLA

�

NOTE: Dimensions given in millimeters are hard metric numbers and PCB pad
designs must be done in metric. Likewise, dimensions given in inches
must be designed in inches. This is especially important on conversions
involving lead pitch where a small fractional error, repeated many times
across the width of a package, will make it impossible to align all leads
to pads.

�

ÁÁÁÁ
ÁÁÁÁ

Package ÁÁÁÁ
ÁÁÁÁ

Lead PitchÁÁÁÁÁ
ÁÁÁÁÁ

Pad Size ÁÁÁÁÁ
ÁÁÁÁÁ

Dimension A ÁÁÁÁ
ÁÁÁÁ

Dimension BÁÁÁÁÁ
ÁÁÁÁÁ

Device ÁÁÁÁ
ÁÁÁÁ

Units

ÁÁÁÁ
ÁÁÁÁ

44 PLCC ÁÁÁÁ
ÁÁÁÁ

0.050 ÁÁÁÁÁ
ÁÁÁÁÁ

0.025 x 0.075ÁÁÁÁÁ
ÁÁÁÁÁ

0.705 ÁÁÁÁ
ÁÁÁÁ

0.705 ÁÁÁÁÁ
ÁÁÁÁÁ

MC145572FNÁÁÁÁ
ÁÁÁÁ

inches

ÁÁÁÁ
ÁÁÁÁ

44 TQFP ÁÁÁÁ
ÁÁÁÁ

0.8 ÁÁÁÁÁ
ÁÁÁÁÁ

0.5 x 1.6 ÁÁÁÁÁ
ÁÁÁÁÁ

13 ÁÁÁÁ
ÁÁÁÁ

13 ÁÁÁÁÁ
ÁÁÁÁÁ

MC145572PBÁÁÁÁ
ÁÁÁÁ

mm

Figure C–1. MC145572 Printed Circuit Board Footprint Dimensions
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MC145572C–4 MOTOROLA

��� �����
� 	�������� 	�� ������ ������� ������

Figure C–2 gives suggestions for a two layer printed circuit board layout of surface mount packages
used for the MC145572FN package.
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NOTES:
1. Figure is shown for a 44–lead PLCC package.
2. Figures 5–38(a) and 5–38(b) are used for reference.
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Figure C–2. MC145572 Suggested PCB Layout
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MC145572 D–1MOTOROLA

�
��� ������ 	��������

��� 
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��

The MC145572 can provide the recovered eye pattern on a received baud–by–baud basis as a serial
digital word once every 12.5 µs. Some applications may use this feature for monitoring performance.
This appendix describes a circuit to receive the eye pattern word and convert it to an analog voltage
for display on an oscilloscope.

This appendix includes the schematics and PALASM  2 programmable logic equations to implement
two versions of an eye pattern generator. One design requires manual scaling to the magnitude of
the eye pattern data, while the other design automatically scales to optimize the limited dynamic
range of the DAC. The eye pattern generator takes the data available on the EYEDATA pin and the
clocking from the SYSCLK pin and generates an analog eye pattern for display purposes. Note that
BR14(b0) must be set to a 1 to enable the EYEDATA and SYSCLK outputs.

��� �
�����
��

The eye pattern data output from the MC145572 consists of the received 2B1Q quats after the echo
cancelling and DFE functions have been performed on the signal available at the RxP and RxN pins.
The eye pattern data is output in digital form on the EYEDATA pin and is 19 bits long. It is in sign
extended two’s complement form. The eye pattern data generators described here use an 8–bit DAC
(this is sufficient for acceptable display on an oscilloscope) to display the most significant 8 bits of
data including the first sign bit, but not extended sign bits or less significant bits. The 8 bits are shifted
into an 8–bit serial–to–parallel converter and are then latched into an Analog Device’s AD557 DAC.
When the resulting 8–bit window is correctly placed over the 19–bit eye data word, a full scale
(approximately 1 or 2 V peak–to–peak) eye pattern signal is output from the AD557 clearly showing
the 2B1Q quats. See Figure D–1 for an example of the 8–bit window positioned over a portion of
the 19–bit eye data word. In this example, D16 happens to be the sign bit.

Two circuits are shown for decoding the eye pattern data available on the EYEDATA pin. The first
method provides for manual positioning of the 8–bit DAC data window over the 19–bit eye data word.
The manual positioning schematic is shown in Figure D–2. The second method provides for auto-
matic or manual positioning of the 8–bit DAC data window over the 19–bit eye data word. The auto-
matic positioning schematic is shown in Figure D–3. Whenever the manual method is used, the DIP
switches can be changed to correctly position the 8–bit data window. Manual positioning capability
is provided with the automatic positioning circuit, since there may be some conditions in which the
automatic positioner will not stabilize. DIP switches are shown but any convenient binary encoder
may be used.
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Figure D–1. 8–Bit Sample Window Positioned Over Bits D16:D9
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MC145572 D–3MOTOROLA
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Figure D–2. Manual Eye Pattern Decoder
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MC145572D–4 MOTOROLA
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Figure D–3. Manual and Automatic Eye Pattern Decoder
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MC145572 D–5MOTOROLA
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The window decoder is used in both manual and automatic circuits. It extracts the 8–bit data word
to be displayed and provides control signals to the 74LS164 serial–to–parallel converter and to the
AD557.

TITLE WINDOW_DECODER ; U1 IN THE SCHEMATIC
PATTERN WINDEC.PL
REVISION VER_1.0
COMPANY MOTOROLA
CHIP WIN_DECODER PAL22V10
;PINS
;1 2 3 4 5 6 7 8 9 10 11 12
CLK NC SQ1 NC SQ7 NC NC B3 B2 B1 B0 GND
;PINS
;13 14 15 16 17 18 19 20 21 22 23 24
ICLK NSQ7 /ADC SCLK /ENA LESS Q4 Q3 Q2 Q1 Q0 VCC
EQUATIONS

NSQ7 = /SQ7
ADC = /Q1 * Q2 * Q3 * Q4

           + /Q0 * Q2 * Q3 * Q4
     SCLK = /ICLK * LESS

 + /ICLK * /Q4
 + /ICLK *  Q0 * Q1 * Q2 * Q3

/ENA : = /SQ1  * /ENA
 +  Q0 *  Q1 *  Q2 *  Q3 * Q4
LESS  =  Q4 * /Q3 *  B3

+  Q4 * /Q3 * /B3 * /Q2 *  B2
+  Q4 *  Q3 *  B3 * /Q2 *  B2
+  Q4 * /Q3 * /B3 * /Q2 * /B2 * /Q1 *  B1
+  Q4 * /Q3 * /B3 *  Q2 *  B2 * /Q1 *  B1
+  Q4 *  Q3 *  B3 * /Q2 * /B2 * /Q1 *  B1
+  Q4 *  Q3 *  B3 *  Q2 *  B2 * /Q1 *  B1
+  Q4 * /Q3 * /B3 * /Q2 * /B2 * /Q1 * /B1 * /Q0 * B0
+  Q4 * /Q3 * /B3 * /Q2 * /B2 *  Q1 *  B1 * /Q0 * B0
+  Q4 * /Q3 * /B3 *  Q2 *  B2 * /Q1 * /B1 * /Q0 * B0
+  Q4 * /Q3 * /B3 *  Q2 *  B2 *  Q1 *  B1 * /Q0 * B0
+  Q4 *  Q3 *  B3 * /Q2 * /B2 * /Q1 * /B1 * /Q0 * B0
+  Q4 *  Q3 *  B3 * /Q2 * /B2 *  Q1 *  B1 * /Q0 * B0
+  Q4 *  Q3 *  B3 *  Q2 *  B2 * /Q1 * /B1 * /Q0 * B0
+  Q4 *  Q3 *  B3 *  Q2 *  B2 *  Q1 *  B1 * /Q0 * B0

Q0   : = ENA * /Q0
Q1   : = ENA *  Q0 * /Q1

+ ENA * /Q0 *  Q1
Q2   : = ENA *  Q0 *  Q1 * /Q2

+ ENA * /Q0 *  Q2
+ ENA * /Q1 *  Q2

Q3   : = ENA *  Q0 *  Q1 * Q2 * /Q3
+ ENA * /Q0 *  Q3
+ ENA * /Q1 *  Q3
+ ENA * /Q2 *  Q3

Q4   : = ENA *  Q0 *  Q1 * Q2 *  Q3 * /Q4
+ ENA * /Q0 *  Q4
+ ENA * /Q1 *  Q4
+ ENA * /Q2 *  Q4
+ ENA * /Q3 *  Q4
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MC145572D–6 MOTOROLA
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These equations shift the position of the 8–bit data window to the left when changes are detected
in the most significant data bit.

TITLE AUTO_SCALE_UP ; U5 IN THE SCHEMATIC
REVISION VER_1.0
COMPANY MOTOROLA
SCALE_UP PAL16R6
;PINS
;1 2 3 4 5 6 7 8 9 10
CLK LESS WQ4 SQ6 SQ7 NC NC NC NC GND
;PINS
;11 12 13 14 15 16 17 18 19 20
NC /UP /QUP /Q4 /Q3 /Q2 /Q1 /Q0 /CPU VCC
STRING  RESET1  ’ SQ6 * /SQ7 * WQ4 * /LESS * /QUP ’
STRING  RESET2  ’ /SQ6 * SQ7 * WQ4 * /LESS * /QUP ’
EQUATIONS

UP    = SQ6 *  SQ7 *  WQ4 * /LESS * /QUP
+ /SQ6 * /SQ7 *  WQ4 * /LESS * /QUP

QUP  : =  WQ4 * /LESS
+  WQ4 *  QUP

CPU   =  UP * /Q0 * /Q1 * /Q2 * /Q3 * /Q4
Q0   : = /Q0 *  UP

+  Q0 * /UP
+  RESET1 + RESET2

Q1   : = /Q0 * /Q1 * UP
+  Q0 *  Q1
+  Q1 * /UP
+  RESET1 + RESET2

Q2   : = /Q0 * /Q1 * /Q2 * UP
+  Q0 *  Q2
+  Q1 *  Q2
+  Q2 * /UP
+  RESET1 + RESET2

Q3   : = /Q0 * /Q1 * /Q2 * /Q3 * UP
+  Q0 *  Q3
+  Q1 *  Q3
+  Q2 *  Q3
+  Q3 * /UP
+  RESET1 + RESET2

Q4   : = /Q0 * /Q1 * /Q2 * /Q3 * /Q4 * UP
+  Q0 *  Q4
+  Q1 *  Q4
+  Q2 *  Q4
+  Q3 *  Q4
+  Q4 * /UP
+  RESET1 + RESET2
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MC145572 D–7MOTOROLA
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These equations shift the position of the 8–bit data window to the right when changes are not detected
in the most significant data bits.

TITLE AUTO_SCALE_DOWN ; U4 IN THE SCHEMATIC
REVISION VER_1.0
COMPANY MOTOROLA
CHIP SCALE_DOWN PAL22V10
;PINS
;1 2 3 4 5 6 7 8 9 10 11 12
CLK LESS WQ4 SQ6 SQ7 NC MAN S3 S2 S1 S0 GND
;PINS
;13 14 15 16 17 18 19 20 21 22 23 24
/CPU B0 B1 B2 B3 /Q2 /Q1 /Q0 /QDN /DN /CPD VCC
STRING  RESET1  ’ /SQ6 *  SQ7 * /LESS * WQ4 * /QDN ’

RESET2  ’  SQ6 * /SQ7 * /LESS * WQ4 * /QDN ’
EQUATIONS

DN   = /SQ6 *  SQ7 * LESS * WQ4 * /QDN
+  SQ6 * /SQ7 * LESS * WQ4 * /QDN

QDN  : =  DN
+ /LESS * WQ4
+  QDN  * WQ4

CPD  =  DN * /Q0 * /Q1 * /Q2
Q0   : = /Q0 *  DN

+  Q0 * /DN
+  RESET1 + RESET2

Q1   : = /Q0 * /Q1 * DN
+  Q0 *  Q1
+  Q1 * /DN
+  RESET1 + RESET2

Q2   : = /Q0 * /Q1 * /Q2 * DN
+  Q0 *  Q2
+  Q1 *  Q2
+  Q2 * /DN
+  RESET1 + RESET2

B0   : =  MAN * S0
+ /MAN *  CPU * /B0
+ /MAN *  CPD * /B0
+ /MAN * /CPU * /CPD * B0

B1   : =  MAN *  S1
+ /MAN *  CPU *  B0  * /B1
+ /MAN *  CPD * /B0  * /B1
+ /MAN * /CPU * /CPD *  B1
+ /MAN *  CPU * /B0  *  B1
+ /MAN *  CPD *  B0  *  B1

B2   : =  MAN *  S2
+ /MAN *  CPU *  B0  *  B1 * /B2
+ /MAN *  CPD * /B0  * /B1 * /B2
+ /MAN * /CPU * /CPD *  B2
+ /MAN *  CPU * /B0  *  B2
+ /MAN *  CPU * /B1  *  B2
+ /MAN *  CPD *  B0  *  B2
+ /MAN *  CPD *  B1  *  B2

B3   :=  MAN *  S3
+ /MAN *  CPU *  B0  *  B1 *  B2 * /B3
+ /MAN *  CPD * /B0  * /B1 * /B2 * /B3
+ /MAN * /CPU * /CPD *  B3
+ /MAN *  CPU * /B0  *  B3
+ /MAN *  CPU * /B1  *  B3
+ /MAN *  CPU * /B2  *  B3
+ /MAN *  CPD *  B0  *  B3
+ /MAN *  CPD *  B1  *  B3
+ /MAN *  CPD *  B2  *  B3
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The intent of this appendix is to provide information about the MC145572 2B1Q interface circuit
(excluding protection, dc termination, etc.) to compute optimal component values for line interface
and transformer solutions. It also provides some basic explanation regarding the function of each of
the components in the 2B1Q interface circuit.

��� ��������
� �	 �����
� ���
�� ���
�����

The transmit series resistor values, Rx, depend on the amount of dc winding resistance of the trans-
former. The values of these resistors also depend on the impedance of the 1 µF dc blocking capacitor,
Cb. Any resistors added to the line side of the transformer for primary circuit protection may be added
to the dc winding resistance of the line side windings of the transformer. Portions of the line interface
circuit are internal to the MC145572. The entire line interface circuit model is shown in Figure E–1.

The total transmit circuit model is shown in Figure E–2. Due to the duplexer nature of the line interface
circuit, RxP and RxN are at virtual signal ground for transmitted signals. Thus, each Rf appears in
parallel with each Rg (see Figure E–2), but since Rg is so low, Rf can be ignored. The output imped-
ance of the transmit drivers has been included in this model, but will be subsequently ignored due
to its insignificant nature.

The transmit model is simplified to include the reflected impedances from the line side of the trans-
former. The output impedances of the transmit drivers are omitted here. This is shown in Figure E–3.
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Figure E–1. Line Interface Circuit Model
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Figure E–2. Transmit Circuit Model
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Figure E–3. Transformer Model

The impedance looking into the secondary side of the transformer must equal RL/(N2) in order to
terminate the line.

(2Rx * 2Ri) / (2Ri + 2Rx) + Rp + (Rs + Xc + 2 * RTP) / (N2) = RL / (N2)

Rearranging and solving for Rx gives:

Rx = Ri* (RL – N2*Rp – 2*RTP – Rs – Xc) / (Xc + Rs + N2*Rp + 2*N2*Ri + 2*RTP – RL)

Substituting in values,

for a prototype transformer: Rp = 7.9 Ω and Rs = 8.2 Ω

Xc = 1 / (j * 2 * PI * 40000 * 1E – 06) = – j4 Ω at 40 kHz

Ri = 5000 Ω

RTP = 5 Ω

we get:

Rx = 5000 * (135 – 7.9 * 1.252 – 8.2 – 2 * 5 + j4) / (– j4 + 8.2 + 7.9 * 1.252 + 2 * 5000 * 1.252
+ 2 * 5 – 135)

= 5000 * (104.5 + j4) / (15520.5 – j4)

= 5000 * 104.6 < 2.19° / (15520.5 < – 0.01°)

= 33.7 Ω < 2.20°

Since the reactive component is so small, having an angle of only 2.20°, it can be ignored when doing
this analysis.

(1)

(2)
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MC145572 E–3MOTOROLA

The equation for calculating Rx can be reduced to:

Rx = Ri* (RL – N2*Rp – 2*RTP – Rs) / (Rs + N2*Rp + 2*N2*Ri + 2*RTP – RL)

Substituting in values gives:

Rx = 5000*(135 – 7.9*1.252 – 8.2 – 2*5) / (8.2 + 7.9*1.252 + 2*5000*1.252 + 2*5 – 135)

= 33.65 Ω

= 33.7 Ω

��� ��	��	����� �� �����
�� ����� ��	��� ��������

Once the transmit series resistor values have been calculated, the transmit noise filter capacitor can
be calculated for a 160 kHz cutoff frequency. This capacitor in conjunction with the transmit series
resistors acts as a low pass filter to remove the high frequency switching noise in the output signal
of the MC145572 TxP and TxN pins.

C1 = 1 / [2 * (2 * PI * f * Rx)]

C1 = 1 / [2 * (2 * PI * 160000 * 33.7)]

C1 = 0.015 µF

The nearest commercial value can be used.

The analysis yields the following line interface circuit (see Figure E–4).

����� µ� � µ� 	

�

�

���� Ω
�


�
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� Ω

� Ω���� Ω

Figure E–4. Calculated Line Interface Circuit

(3)

(4)
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	�� ���� ��	 ��	�
��	

Figure E–5 shows the suggested 2B1Q interface networks for connection to the U–interface. The com-
ponent specifications are shown in Table E–5. Sources and specifications for the 2B1Q line interface
transformer can be found in Appendix B .

There are two basic topologies for the 2B1Q line interface. The first topology does not have resistors
between the transformer and Tip, and the transformer and Ring. The second topology does have these
resistors. By using positive temperature coefficient resistors on the line side of the transformer, electri-
cal safety design requirements may be more easily implemented. A positive temperature coefficient
resistor greatly increases its resistance value when it heats, up due to the application of external volt-
ages across Tip and Ring. Effectively, the positive temperature coefficient resistor creates a high imped-
ance, thereby limiting current flow between Tip and Ring when the protection diodes turn on.

NOTE
Motorola continues to qualify several third party sources for the 2B1Q line interface trans-
former. Contact your local Motorola representative or Motorola factory applications staff
for the latest information regarding component sourcing.
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Figure E–5. Typical 2B1Q Line Interface Schematic
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Table E–5. 2B1Q Line Interface Component Values
ÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ

Component

ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Description
(Figure E–5a)

ÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁ

Description
(Figure E–5b)

ÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ

C1 ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

0.012 µF, 16 V, 10%, ceramic NPO, polystyrene, or
polypropylene capacitor. See Appendix E  for how
to calculate this value.

ÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁ

0.012 µF, 16 V, 10%, ceramic NPO, ceramic COG,
polystyrene, or polypropylene capacitor. See
Appendix E  for how to calculate this value.

ÁÁÁÁÁ
ÁÁÁÁÁ

C2
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

1.0 µF, 200 V, 10%, low distortion capacitor
ÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁ

1.0 µF, 200 V, 10%, low distortion capacitor
ÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ

R1, R2
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

35 Ω, 1%, metal film or other high quality low
distortion resistor. See Appendix E  for how to
calculate this value.

ÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁ

32 Ω, 1%, metal film or other high quality low
distortion resistor. See Appendix E  for how to
calculate this value.

ÁÁÁÁÁ
ÁÁÁÁÁ

R3, R4 ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Not Used ÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁ

7.5 Ω, positive temperature coefficient resistor,
polyswitch TR600–150.

ÁÁÁÁÁ
ÁÁÁÁÁ

D1, D2
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

MMBD7000 LT1
ÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁ

MMBD7000 LT1
ÁÁÁÁÁ
ÁÁÁÁÁ

D3, D4
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

IN5232B 5.6 V Zener
ÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁ

IN5232B 5.6 V Zener
ÁÁÁÁÁ
ÁÁÁÁÁ
ÁÁÁÁÁ

D5
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Transient voltage suppressor, TECCOR
P1300EA70

ÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁ

Transient voltage suppressor, TECCOR
P1300EA70

ÁÁÁÁÁ
ÁÁÁÁÁ

T1 ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Pulse Engineering PE68628 ÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁ

Pulse Engineering PE68628

NOTES:
1. Pulse transformer, 1:1.25 turns ratio. See Appendix B  for sourcing and specification information. Dielectric isolation must

accept highest power cross voltage and highest lightning surge test voltage to be applied to Tip and Ring.
2. Pulse transformers are available from several manufacturers.
3. Diodes D1, D2, D3, and D4 can be MMBD7000 LT1. It is not required that D3, D4 be zener diodes.
4. 22 Ω, 5% resistors can be connected at RxN and RxP for additional surge protection, if desired.
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This appendix shows suggested partial schematics for several MC145572 applications.

• Figure F–1 shows an example of how to connect two MC145572 U–interface transceivers as a
repeater.

• Figure F–2 shows how an MC68HC05 MCU can be connected to the MC145572 and MC145474
in an NT1 application.

• Figure F–3 details the MC68302 serial interface connections to the MC145572 and MC14LC5480
for an ISDN U–interface terminal.

• Figure F–4 shows an ISDN smart NT1 application with the MC145572 and MC145574 in NT ter-
minal mode.

• Figures F–5 and F–6 show two different remote access multi–line configurations.

• Figure F–7 gives an example of a multi–line U line card.
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Figure F–1. U–Interface Repeater Using MC145572FN and MC68HC05P9
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Figure F–2. Two–Chip NT1
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Figure F–3. U–Terminal
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MC145572F–4 MOTOROLA
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NOTE: Pullup resistors are required on IDL and SCP signals.
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Figure F–4. ISDN Smart NT1 Application with MC145572 and MC145574 in NT Terminal Mode
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NOTES:
1. One U–transceiver is configured as IDL master, the rest are configured as slaves. Set BR7 (b1) = 1 to change

master/slave mode operation.
2. Pullup resistors are required on IDL and SCP signals.
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Figure F–5. Remote Access Multi–Line Configuration No. 1
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NOTES:
1. All U–transceivers are configured as slaves.
2. Pullup resistors are required on IDL and SCP signals.
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Figure F–6. Remote Access Multi–Line Configuration No. 2
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1. MC68MH360 supports 32 HDLC channels.
2. MPC850DH supports 84 HDLC channels.

NOTES:

Create separate D channel data bus by OR’ing the DCHout pins
of all U transceivers. This bus shares the same clock and frame
sync as the PCM/IDL2 bus. The output of the OR gate is
connected to the Rx data pin of SCC1. The transmit data pin of
SCC1 is connected to all the DCHin pins of the U transceivers.
Use the integrated timeslot assigner on each MC145572 to
assign D and B channels to individual timeslots.

One MC145572 device can generate timing, others are slaves.
All MC145572s can share 20.48 MHz crystal.
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Figure F–7. Multi–Line U Line Card
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The following figures show transmission performance when a typical line interface circuit in is used
(see Figure G–1).

NOTE

It is the responsibility of the designer to verify that a particular combination of components
used to implement a line interface circuit satisfies all criteria for the desired applications.
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Figure G–1. Typical Line Interface Circuit
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Figure G–2. Typical Power Spectral Density
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Figure G–3. Typical Pulse Mask
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*Indicates zero length loop.

Figure G–4. Loop Performance Using Typical Line Interface Circuit
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The MC145572 U–interface transceiver has the capability of forcing all outputs (both analog and digital)
to the high impedance state. This feature, known as the Serial Control Port High Impedance Digital
Output Mode (SCP HIDOM), is provided to allow in–circuit testing of other circuits or devices resident
on the same PCB without requiring the removal of the MC145572.

The SCP HIDOM mode is entered by holding SCPEN low for a minimum of 33 consecutive rising
edges of SCPCLK while SCPRx is high. If SCPEN goes high, or if SCPRx goes low, the device will
exit the SCP HIDOM mode and return to normal operation.

�� ������� �� �������� �������

The MC145572 permits an external microcontroller to take control of the transmit Superframe Framer
by writing to control bits in Byte register 8. This is very useful for debugging prototypes, since the
MC145572 can be forced to transmit a variety of signals regardless of the presence or lack of pres-
ence, of a signal on the receive pins. Table 4–8 summarizes these signals and the control bits.

The MC145572 can be forced to transmit SL0, SL1, SL2, SL3, SN0, TN+ SN1, SN2, SN3, 10 kHz
and 40 kHz tones, and alternating quats. See the description of BR8 in Section 4.4.9  for more details.

�� ������
�������� �� �
 �������
 �������

The MC145572 makes it very easy to measure the free running frequency of oscillation of the
20.48 MHz crystal oscillator and to measure its frequency pullablility. This is done by using the
20.48 MHz square wave signal on the BUFXTALout pin to drive a frequency counter. Make sure that
this output has not been turned off. Never probe the crystal pins, since the capacitance of the probe
introduces severe errors in the measurement.

Also, the measured frequency must be verified against the make tolerance of the crystal at 25°C.
Do not include the aging and temperature tolerances of the crystal when performing free running
frequency checks at room temperature. If it is desired to verify operation of the crystal oscillator over
temperature, then the crystal temperature tolerance should be included. The MC145572 has a typical
crystal load capacitance including board traces of about 24 pF. Note that individual board implemen-
tations may change this figure slightly.

The free running frequency of oscillation of the 20.48 MHz oscillator can be characterized when the
MC145572 is set to NT mode operation. In NT mode, the on–chip variable capacitance array is set
for the nominal center frequency point when the transceiver is deactivated. A frequency of 20.48 MHz
plus or minus the tolerance is measured at BUFXTALout. It may be necessary to change the crystal
calibration load capacitance specification slightly in order to have the free running frequency of
oscillation meet the 20.48 MHz specification. The nominal crystal load capacitance is 24 pF.

The pullability of a crystal can be measured by putting the MC145572 into LT mode and changing
the frequency applied to the FREQREF input pin. Any external square wave clock source can be used
for this, but do not use a clock that is generated by, or derived from, the MC145572 on which the
test is being performed, since this may cause the on–chip PLL to force the on–chip capacitance array
to its mid–frequency point at all times.

To measure the pullability towards the low frequency direction, pull FREQREF to VDD or VSS. This
causes the on–chip PLL to attempt to pull the 20.48 MHz crystal towards dc. Since this is not possible,
the MC145572 pulls the crystal as low in frequency as possible by driving the on–chip capacitance
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MC145572H–2 MOTOROLA

to its maximum value. Once the frequency of oscillation has stabilized, the negative direction pull-
ability can be measured with a frequency counter at BUFXTALout. If a board is designed to have a
pull up resistor on FREQREF, then automatic test equipment can be programmed for the low frequen-
cy measurement and to inject a high frequency clock for the high frequency measurement.

To measure the pullability towards the high frequency direction, FREQREF is driven with a square
wave signal that can be between 8001 Hz and 20 MHz. Note that 8001 Hz is + 1000 ppm, which
exceeds the pull range of the on–chip PLL. This causes the on–chip capacitance array to go to its
minimum value and thereby increases the frequency of the 20.48 MHz oscillator. Once the oscillator
has stabilized, the frequency of oscillation is measured at BUFXTALout.

It is also possible to use the 4.096 CLKOUT pin to do these measurement, but it is necessary to relate
the pullability in ppm to 4096 kHz instead of 20.48 MHz.

Example 1: Free Running Frequency of Oscillation Measurement at Room Temperature

Configuration:

MC145572 in NT mode

Crystal specification is 20.48 MHz ± 15 ppm. See Section B.3.2.

Results:

BUFXTALout measures as 20,480,307.2 Hz

(( |20,480,307.2 Hz – 20,480,000 Hz|)*1,000,000 ppm) / 20,248,000 Hz = + 15 ppm

Example 2: Oscillator Pullability Measurement at Room Temperature

Crystal specification is ± 20.48 MHz with 360 ppm or ± 180 ppm pull between 15 and 45 pF. See
Section B.3.  In this example, 20,480,000 MHz is used as the nominal frequency. In a real life situation
it may be desirable to use the actual measured free run frequency when measuring pullability.

Configuration 1:

MC145572 in LT mode

FREQREF connected to VSS

Results:

BUFXTALout measures as 20,475,801.6 Hz

(( |20,475,801.6 Hz – 20,480,000 Hz|)*1,000,000 ppm) / 20,248,000 Hz = – 205 ppm

Configuration 2:

MC145572 in LT mode

FREQREF connected to 4 MHz

Results:

BUFXTALout measures as 20,483,952.6 Hz

(( |20,483,952.6 Hz – 20,248,000 Hz| )*1,000,000 ppm) / 20,248,000 Hz = + 193 ppm

Conclusion:

Since 20.48 MHz + 193 ppm, – 205 ppm exceeds the ± 180 ppm minimum crystal pull range specifi-
cation, the oscillator is working correctly.
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The list contains terms found in this and other Motorola publications concerned with Motorola Semiconductor Prod-
ucts for Communications.

A–Law  — A European companding/encoding law commonly used in PCM systems.

A/B Signaling  — A special case of 8th–bit (LSB) signaling in a µ–law system that allows four logic states to be multiplexed with
voice on PCM channels.

A/D (analog–to–digital) converter (ADC) — A converter that uniquely represents all analog input values within a specified total
input range by a limited number of digital output codes, each of them exclusively representing a fractional part of the total analog
input range.

Aliasing Noise  — A distortion component that is created when frequencies present in a sampled signal are greater than one–
half the sample rate.

Answer Back  — A signal sent by receiving data–processing device in response to a request from a transmitting device, indicat-
ing that the receiver is ready to accept or has received data.

Anti–Aliasing Filter  — A filter (normally low pass) that band limits an input signal before sampling to prevent aliasing noise.

Asynchronous  — A mode of data transmission in which the time occurrence of the bits within each character or block of char-
acters relates to a fixed time frame, but the start of each character or block of characters is not related to this fixed time frame.

Attenuation  — A decrease in magnitude of a communication signal.

Bandwidth  — The information–carrying frequencies between the limiting frequencies of a communication line or channel.

Baseband  — The frequency band occupied by information–bearing signals before combining with a carrier in the modulation
process.

Baud  — A unit of signaling speed equal to the number of discrete signal conditions or events per second. This refers to the
physical symbols/second used within a transmission channel.

Bit Rate  — The speed at which data bits are transmitted over a communication path, usually expressed in bits per second. A
9600 bps terminal is a 2400 baud system with 4 bits/baud.

Blocking  — A condition in a switching system in which no paths or circuits are available to establish a connection to the called
party even though it is not busy, resulting in a busy tone to the calling party.

BORS(C)HT — Battery, Overvoltage, Ringing, Supervision, (Codec), Hybrid, Test; the functions performed by a subscriber line
card in a telephone exchange.

Broadband  — A transmission facility whose bandwidth is greater than that available on voice–grade facilities. (Also called wide
band.)

C Message  — A frequency weighting that evaluates the effects of noise based on its annoyance to the “typical” subscriber of
standard telephone service or the effects of noise (background and impulse) on voice–grade data service.

Carrier  — An analog signal of fixed amplitude and frequency that combines with an information–bearing signal by modulation to
produce an output signal suitable for transmission.

CCITT — Consultative Committee for International Telephone and Telegraph; an international standards group of European
International Telecommunications Union.

CCSN — Common Channel Signaling Network.

Central Office (CO)  — A main telephone office, usually within a few miles of a subscriber, that houses switching gear; common-
ly capable of handling about 10,000 subscribers.

Channel Bank  — Communication equipment commonly used for multiplexing voice–grade channels into a digital transmission
signal (typically 24 channels in the U.S. and 30 channels in Europe).
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MC145572I–2 MOTOROLA

CIDCW — Calling Identity Delivery on Call Waiting; a subscriber feature which allows for the display of the time, date, number,
and possible other information about the caller to the called party, while the called party is off–hook.

CLASS  — Custom Local Area Signaling Service; a set of services, enhancements, provided to TELCO customers which may
include CND, CNAM, Message Waiting, and other features.

CLID — Calling Line IDentification; a subscriber feature which allows for the display of the time, date, number, and possible
other information about the caller to the called party.

CNAM — Calling Name Delivery; a subscriber feature which allows for the display of the time, date, number, and name of the
caller to the called party.

CND — Calling Number Delivery; a subscriber feature which allows for the display of the time, date, number, and possible other
information about the caller to the called party.

CODEC — COder–DECoder; the A/D and D/A function on a subscriber line card in a telephone exchange.

COFIDEC — COder–Filter–DECoder; the combination of a codec, the associated filtering, and voltage references required to
code and decode voice in a subscriber line card.

Common Mode Rejection  — The ability of a device having a balanced input to reject a voltage applied simultaneously to both
differential–input terminals.

Companding  — The process in which dynamic range compression of a signal is followed by expansion in accordance with a
given transfer characteristic (companding law) which is usually logarithmic.

Compander  — A combination of a compressor at one point in a communication path for reducing the amplitude range of signals,
followed by an expander at another point for restoring the original amplitude range, usually to improve the signal–to–noise ratio.

Conference Call  — A call between three or more stations, in which each station can carry on a conversation simultaneously.

CPE — Customer Premise Equipment; this could be a POTS phone, answering machine, fax machine, or any number of other
devices connected to the PSTN.

Crosspoint  — The operating contacts or other low–impedance–path connection over which conversations can be routed.

Crosstalk  — The undesired transfer of energy from one signal path to another.

CSN — Circuit Switched Network.

CTS — Clear to send; a control signal between a modem and a controller used to initiate data transmission over a communica-
tion line.

CVSD — Continuous Variable Slope Delta (modulation); a simple technique to converting an analog signal (like voice) into a
serial bit stream.

D3 — D3 channel bank; a specific generation of an AT&T 24–channel PCM terminal that multiplexes 24 voice channels into a
1.544 MHz digital bit stream. The specifications associated with D3 channel banks are the basis for all PCM device specifi-
cations.

D/A (digital–to–analog) converter (DAC) — A converter that represents a limited number of different digital input codes by a
corresponding number of discrete analog output values.

Data Compression  — A technique that provides for the transmission of fewer data bits than originally required without infor-
mation loss. The receiving location expands the received data bits into the original bit sequence.

dB  (decibel) — A power or voltage measurement unit, referred to another power or voltage. It is generally computed as:

10 x log (P1/P2) for power measurements, and

20 x log (V1/V2) for voltage measurements.

dBm  — An indication of signal power. 1.0 mW across 600 Ω, or 0.775 volts rms, is defined as 0 dBm. Any other voltage level is
converted to dBm by:

dBm = 20 x log (Vrms/0.775), or

dBm = [20 x log (Vrms)] + 2.22.

dBmO  — Signal power measured at a point in a standard test tone level at the same point.

i.e., dBmO = dBm = dBr

where dBr is the relative transmission level, or level relative to the point in the system defined as the zero transmission level
point.
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dBmOp  — Relative power expressed in dBmp. (See dBmO and dBmp.)

dBmp  — Indicates dBm measurement made with a psophometric weighting filter.

dBrn  — Relative signal level expressed in decibels above reference noise, where reference noise is 1 pW. Hence, 0 dBrn =
1 pW = – 90 dBm.

dBrnC  — Indicates dBrn measurement made with a C–message weighting filter. (These units are most commonly used in the
U.S., where psophometric weighting is rarely used.)

dBrnc0  — Noise measured in dBrnc referenced to zero transmission level.

Decoding  — A process in which one of a set of reconstructed analog samples is generated from the digital character signal
representing a sample.

Delay Distortion  — Distortion that occurs on communication lines due to the different propagation speeds of signals at different
frequencies, measured in microseconds of delay relative to the delay at 1700 Hz. (This type of distortion does not affect voice
communication, but can seriously impair data transmission.)

Delta Modulation  — A simple digital coding technique that produces a serial bit stream corresponding to changes in analog
input levels; usually utilized in devices employing continuously variable–slope delta (CVSD) modulation.

Demodulator  — A functional section of a modem that converts received analog line signals to digital form.

DN — Directory Number.

Digital Telephone  — A telephone terminal that digitizes a voice signal for transmission and decodes a received digital signal
back to a voice signal. (It will usually multiplex 64 kbps voice and separate data inputs at multiples of 8 kbps.)

Distortion  — The failure to reproduce an original signal’s amplitude, phase, delay, etc. characteristics accurately.

DPSK — Differential Phase Shift Keying; a modulation technique for transmission where the frequency remains constant but
phase changes will occur from 90°, 180°, and 290° to define the digital information.

DTMF — Dual Tone Multi–Frequency. It is the “tone dialing” system based on outputting two non–harmonic related frequencies
simultaneously to identify the number dialed. Eight frequencies have been assigned to the four rows and four columns of a typi-
cal keypad.

Duplex  — A mode of operation permitting the simultaneously two–way independent transmission of telegraph or data signals.

Echo  — A signal that has been reflected or returned as a result of impedance mismatches, hybrid unbalance, or time delay.
Depending upon the location of impedance irregularities and the propagation characteristics of a facility, echo may interfere with
the speaker/listener or both.

Echo Suppressor  — A device used to minimize the effect of echo by blocking the echo return currents; typically a voice–oper-
ated gate that allows communication one way at a time.

Encoder  (PCM) — A device that performs repeated sampling, compression, and A/D conversion to change an analog signal to
a serial stream of PCM samples representing the analog signal.

Equalizer  — An electrical network in which phase delay or gain varies with frequency to compensate for an undesired amplitude
or phase characteristic in a frequency–dependent transmission line.

ET — Exchange Termination (CO Switch).

FDM — Frequency–Division Multiplex; a process that permits the transmission of two or more signals over a common path by
using a different frequency band for each signal.

Four Wire Circuit  — The portion of a telephone, or central office, that operates on two pairs of wires. One pair is for the transmit
path (generally from the microphone), and one pair is for the receive path (generally from the receiver).

Frame  — A set of consecutive digit timeslots in which the position of each digit slot can be identified by reference to a frame
alignment. The frame alignment signal does not necessarily occur, in whole or in part, in each frame.

Full Duplex  — A mode of operation permitting simultaneous transmission of information between two locations in both
directions.

Gain  — The change in signal amplitude (increase or decrease) after passing through an amplifier, or other circuit stage. Usually
expressed in dB, an increase is a positive number, and a decrease is a negative number.

Gain Tracking Error  — The variation of gain from a constant level (determined at 0 dBm input level) when measuring the
dependence of gain on signal level by comparing the output signal to the input signal over a range of input signals.
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HDLC — High–Level Data Link Control; a CCITT standard data communication line protocol.

Half Duplex  — A transmission system that permits communication in one direction at a time. CB ratios, with “push–to–talk”
switches, and voice–activated speakerphones, are half duplex.

Handset  — A rigid assembly providing both telephone transmitter and receiver in a form convenient for holding simultaneously
to mouth and ear.

Hookswitch  — A switch that connects the telephone circuit to the subscriber loop. The name derives from old telephones where
the switch was activated by lifting the receiver off and onto a hook on the side of the phone.

Idle Channel Noise  (ICN) — The total signal energy measured at the output of a device or channel under test when the input of
the device or channel is grounded (often a wide–band noise measurement using a C–message weighting filter to band–limit the
output noise).

Intermodulation  — The modulation of the components of a complex wave by each other (in a nonlinear system).

Intermodulation Distortion  — An analog line impairment when two frequencies interact to create an erroneous frequency, in
turn distorting the data signal representation.

IRED — Infrared. Used as a wireless link for remote control or to transfer data.

ISDN — Integrated Services Digital Network; a communication network intended to carry digitized voice and data multiplexed
onto the public network.

Jitter  — A type of analog communication line distortion caused by abrupt, spurious signal variation from a reference timing
position, and capable of causing data transmission errors, particularly at high speeds. (The variation can be in amplitude, time,
frequency, or phase.)

Key System  — A miniature PABX that accepts 4 to 10 lines and can direct them to as many as 30 telsets.

Mu–Law  — (µ–law) A companding law accepted as the North American standard for PCM based systems.

LAN  — Local Area Network; a data–only communication network between data terminals using a standard interface to the
network.

Line  — The portion of a circuit external to an apparatus that consists of the conductors connecting the apparatus to the
exchange or connecting two exchanges.

Line Length Compensation  — Also referred to as loop length compensation, it involves changing the gain of the transmit and
receive paths, within a telephone, to compensate for different signal levels at the end of different line lengths. A short line (close
to the CO) will attenuate signals less, and therefore less gain is needed. Compensation circuits generally use the loop current as
an indication of the line length.

Longitudinal Balance  — The common–mode rejection of a telephone circuit.

Loop  — The loop formed by the two subscriber wires (Tip and Ring) connected to the telephone at one end, and the central
office (or PBX) at the other end. Generally it is a floating system, not referred to ground, or ac power.

Loopback  — Directing signals back toward the source at some point along a communication path.

Loop Current  — The dc current that flows through the subscriber loop. It is typically provided by the central office or PBX, and
ranges from 20 to 120 mA.

LT — Line Termination (Line Card).

MCU — MicroComputer Unit (also MicroController Unit).

MPU — MicroProcessor Unit.

Mu–Law  — A companding/encoding law commonly used in U.S. (same as µ–law).

MUX — Multiplex or multiplexer.

Modem  — MOdulator–DEModulator; a unit that modulates and demodulates digital information from a terminal or computer port
to an analog carrier signal for passage over an analog line.

Multiplex  — To simultaneously transmit two or more messages on a single channel.

NT1 — Network Termination 1 (OSI Layer 1 Only).

NT2 — Network Termination 2 (OSI Layers 2 and 3).

Off–Hook  — The condition when the telephone is connected to the phone system, permitting loop current to flow. The central
office detects the dc current as an indication that the phone is busy.
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On–Hook  — The condition when the telephone’s dc path is open, and no dc loop current flows. The central office regards an
on–hook phone as available for ringing.

PABX  — Private Automatic Branch Exchange; a customer–owned, switchable telephone system providing internal and/or exter-
nal station–to–station dialing.

Pair  — The two associated conductors that form part of a communication channel.

Pass–Band Filter  — A filter used in communication systems that allows only the frequencies within a communication channel
to pass, and rejects all frequencies outside the channel.

PBX — Private Branch Exchange; a class of service in standard Bell System terminology that typically provides the same ser-
vice as PABX.

PCM — Pulse Code Modulation; a method of transmitting data in which signals are sampled and converted to digital words that
are then transmitted serially, typically as 8–bit words.

Phase Jitter  — Abrupt, spurious variations in an analog line, generally caused by power and communication equipment along
the line that shifts the signal phase relationship back and forth.

PLL  — Phase–Locked Loop.

PLL Frequency Synthesizer  — Phase–locked loop frequency synthesizer. A frequency synthesizer utilizing a closed loop, as
opposed to DDS (direct digital synthesis) which is not a closed loop.

POTS — Plain Old Telephone Service.

Propagation Delay  — The time interval between specified reference points on the input and output voltage waveforms.

Psophometric Weighting  — A frequency weighting similar to C–Message weighting that is used as the standard for European
telephone system testing.

PSN — Packet Switched Network.

PSTN — Public Switched Telephone Network.

Pulse Dialer  — A device that generates pulse trains corresponding to digits or characters used in impulse or loop–disconnect
dialing.

Quantizing Noise  — Signal–correlated noise generally associated with the quantizing error introduced by A/D and D/A conver-
sions in digital transmission systems.

REN — Ringer Equivalence Number; an indication of the impedance, or loading factor, of a telephone bell or ringer circuit. An
REN of 1.0 equals about 8 kΩ. The Bell system typically permits a maximum of 5.0 REN (1.6 kΩ) on an individual subscriber line.
A minimum REN of 0.2 (40 kΩ) is required by the Bell system.

Repeater  — An amplifier and associated equipment used in a telephone circuit to process a signal and retransmit it.

Repertory Dialer  — A dialer that stores a repertory of telephone numbers and dials any one of them automatically on request.

Ring  — One of the two wires connecting the central office to a telephone. The name derives from the ring portion of the plugs
used by operators (in older equipment) to make the connection. Ring is traditionally negative with respect to Tip.

RTS — Request To Send; an EIA–232 control signal between a modem and user’s digital equipment that initiates the data trans-
mission sequence on a communication line.

Sampling Rate  — The frequency at which the amplitude of an analog signal is gated into a coder circuit. The Nyquist sampling
theorem states that if a band–limited signal is sampled at regular intervals and at a rate equal to or greater than twice the highest
frequency of interest, the sample contains all the information of the original signal. The frequency band of interest in telephony
ranges from 300 to 3400 Hz, so a sampling rate of 8 kHz provides dc to 4000 Hz reproduction.

SCU — Subscriber Channel Unit; the circuitry at a telephone exchange associated with an individual subscriber line or channel.

Sidetone  — The sound fed back to the receiver as a result of speaking into the microphone. It is a natural consequence of the
2–to–4 wire conversion system. Sidetone was recognized by Alexander Graham Bell as necessary for a person to be able to
speak properly while using a handset.

Signaling  — The transmission of control or status information between switching systems in the form of dedicated bits or chan-
nels of information inserted on trunks with voice data.

Signal–to–Distortion Ratio  (S/D) — The ratio of the input signal level to the level of all components that are present when the
input signal (usually a 1.020 kHz sinusoid) is eliminated from the output signal (e.g., by filtering).
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SLIC — Subscriber Line Interface Circuit; a circuit that performs the 2–to–4 wire conversion, battery feed, line supervision, and
common mode rejection at the central office (or PBX) end of the telephone line.

SOG Package  — Small–Outline Gull–wing package; formerly SOIC with gull–wing leads. This package has leads which fold out
from the body.

SOJ Package  — Small–Outline J–lead package; formerly SOIC with J leads. This package has leads which are tucked under
the body.

Speech Network  — A circuit that provides 2–to–4 wire conversion, i.e., connects the microphone and receiver (or the transmit
and receive paths) to the Tip and Ring phone lines. Additionally it provides sidetone control, and in many cases, the dc loop
current interface.

Subscriber Line  — The system consisting of the user’s telephone, the interconnecting wires, and the central office equipment
dedicated to that subscriber (also referred to as a loop).

Switchhook  — A synonym for hookswitch.

Syn (Sync)  — (1) A bit character used to synchronize a time frame in a time–division multiplexer. (2) A sequence used by a
synchronous modem to perform bit synchronization or by a line controller for character synchronization.

Synchronous Modem  — A modem that uses a derived clocking signal to perform bit synchronization with incoming data.

T1 Carrier  — A PCM system operating at 1.544 MHz and carrying 24 individual voice–frequency channels.

TA — Terminal Adapter.

Talkdown  — Missed signals in the presence of speech. Commonly used to describe the performance of a DTMF receiver when
it fails to recognize a valid DTMF tone due to cancellation of that tone by speech.

Talkoff  — False detections caused by speech. Commonly used to describe the performance of a DTMF receiver when speech,
emulating DTMF, causes the receiver to believe it has detected a valid DTMF tone.

Tandem Trunk  — See trunk.

Telephone Exchange  — A switching center for interconnecting the lines that service a specific area.

TE1 — Terminal Equipment 1 (ISDN Terminal).

TE2 — Terminal Equipment 2 (Non–ISDN Terminal).

TELETEX — A text communication service between entirely electronic workstations that will gradually replace TELEX with the
introduction of the digital network. (Not to be confused with teletext.)

TELETEXT — The name usually used for broadcast text (and graphics) for domestic television reception. (Not to be confused
with teletex.)

Time–Division Multiplex  — A process that permits the transmission of two or more signals over a common path by using a
different time interval for each signal.

Tin Cans and String — A crude analog communications system commonly used to introduce voice communications to
children.

Tip  — One of the two wires connecting the central office to a telephone. The name derives from the tip of the plugs used by
operators (in older equipment) to make the connection. Tip is traditionally positive with respect to ring.

Tone Ringer  — The modern solid state equivalent of the old electromechanical bell. It provides the sound when the central office
alerts the subscriber that someone is calling. Ringing voltage is typically 80  – 90 volts rms, 20 Hz.

Trunk  — A telephone circuit or channel between two central offices or switching entities.

TSAC — Timeslot Assigner Circuit; a circuit that determines when a CODEC will put its 8 bits of data on a PCM bit stream.

TSIC — Timeslot Interchange Circuit; a device that switches digital highways in PCM based switching systems; a “digital” cross-
point switch.

Twist  — The amplitude ratio of a pair of DTMF tones. (Because of transmission and equipment variations, a pair of tones that
originated equal in amplitude may arrive with a considerable difference in amplitude.)

Two Wire Circuit  — Refers to the two wires connecting the central office to the subscriber’s telephone. Commonly referred to as
Tip and Ring, the two wires carry both transmit and receive signals in a differential manner.

UDLT — Universal Digital Loop Transceiver; a Motorola originated name for a voice/data transceiver circuit.
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VCO — Voltage–Controlled Oscillator. Input is a voltage; output is a sinusoidal waveform.

VCM — Voltage–Controlled Multivibrator. Input is a voltage; output is a square wave.

Voice Frequency  — A frequency within that part of the audio range that is used for the transmission of speech of commercial
quality (i.e., 300 – 3400 Hz).

Weighting Network  — A network whose loss varies with frequency in a predetermined manner.
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ANSI American National Standards Institute
11 West 42nd Street
New York, NY 10036
USA

Bellcore Bell Communications Research
Customer Service
60 New England Avenue
Piscataway, NJ 08854–4196
USA
Phone: (201) 699–5800

CCITT Consultive Committee of the International
Telephone and Telegraph
International Telecommunications Union
Place Des Nations
CH–1211 Geneva
Switzerland
Phone: (011) 4122 730 5851

EIA Electronic Industries Association
1722 Eye Street, NW
Suite 440
Washington, DC 20006
USA
Phone (Headquarters): (202) 457–4936
Phone (Standards): (202) 457–4966

ETSI European Telecommunications Standards
Institute
06921 Sophia Antipolis Cedex
FRANCE
Phone: 33 92 94 42 00
Fax: 33 93 65 47 16

IEEE Institute of Electrical and Electronics
Engineers
Headquarters:

345 East 47th Street
New York, NY 10017
USA
Phone (212) 705–7900

Standards Office:
IEEE Service Center
PO Box 1331
Piscataway, NJ 00855
USA
Phone: (201) 981–0060

TIA Telecommunications Industry Association
2001 Pennsylvania Avenue, NW
Suite 800
Washington, DC 2006–1813
USA
Phone: (202) 457–5430
Fax: (202 457–4939
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A
act, 6–5

act Bit, 4–13
Verified act, 4–13

Activation, 4–6, 4–8, 4–29, 5–30, 6–1, 6–6, 8–12,
9–1, 9–2, 9–4, 9–6

BR11, 4–25
BR12, 4–26
Customer Enable, 4–8
NR1, 4–6

Activation Timer, 4–26

Activation, Deactivation
Activation, 4–8
NR2, 4–8

ANSI T1.601–1992, 1–2

Applications, 2–1, 6–6, F–1
LAN Server, F–5, F–6
NT1, F–2
Pair Gain Application, Central Office Terminal,

2–3
Pair Gain Application, Remote Terminal, 2–3
Repeater Applications, 6–6
Smart NT1, F–4
Typical ISDN Applications, 2–2
U–Terminal, F–3

B
Baud Clock, 4–29

Byte Register, 5–9

C
Clock Reference, 3–12

Command/Indicate Channel, 8–11

Configurations, 5–4

Crystal, 3–12, 3–13, B–2, C–2
Crystal Characterization, H–1, H–2
Crystal Oscillator and Phase Locked Loop (PLL)

Pins, 3–12

D
D Channel, 4–7, 4–35, 5–20, 9–13, 10–15, 10–17,

10–19
D Channel Interrupt, 4–7
D Channel Port, 5–20
Select DCH Access, 4–25

dea, 6–5

dea Bit, 4–14
Verified dea, 4–14

Deactivation, 4–8, 6–1, 8–12
LT Deactivation, 6–5
NT Deactivation, 6–5
Superframe Update Disable, 4–8

Digital Loop Carrier Systems, 4–20

E
Echo Canceller, 4–27

BR13, 4–27

eoc, 4–20, 5–7, 7–2, 9–1, 9–2, 9–4
Automatic eoc Processor Mode (b7 = 0, b6 =

Don’t Care), 4–22
crc Corrupt, 4–20
eoc Control 1:0, 4–21
eoc Processor Functions, 4–22
eoc Trinal–Check Mode (b7, b6 = 1,0), 4–22
R6, 4–10
Return to Normal, 4–6

ETSI ETR 080, 1–2

Eye, D–1

Eye Data, 4–29, 10–31

F
febe, 4–24, 9–11

BR4, 4–14
febe and nebe Bits, 7–3
Received febe, 4–13

FIFOs, 1–2, 5–30
Frame Sync to U–Interface Propagation Delays,

5–30
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G
GCI, 8–1, 8–19

GCI Frame Structure, 8–3

I
IDL Interface, BR7, 4–17

IDL2, 5–15
GCI 2B+D Mode Superframe Alignment, 5–27
GCI 2B+D Operation, 5–19
IDL2 2B+D Data Alignment to U–Interface

Superframe, 5–27
Initial State of B1 and B2 Channels, 5–30
Long Frame Operation, 5–18
Short Frame Operation, 5–16

IDL2 Interface, NR5, 4–10

Initialization, 9–2, 9–4, 9–6

Interrupt Status Register, 4–9

Interrupts, 7–7
NR3, 4–9
NR4, 4–9

L
Line Interface, B–1, C–2, E–4

2B1Q Line Interface Pins, 3–12

Line Interface Circuit, E–1

Loopback, 4–28, 4–34, 5–30
BR14, 4–28
BR6, 4–15
IDL2–Loop 2B+D, 4–15
IDL2–Loop B1, 4–15
IDL2–Loop B2, 4–15
IDL2–Loop Transparent, 4–15
Loopback Control Bits, 4–16
U–Loop 2B+D, 4–15
U–Loop B1, 4–15
U–Loop B2, 4–15
U–Loop Transparent, 4–15

M
Maintenance, 4–12, 6–5, 7–1, 7–7, 9–1

BR9, 4–21
Embedded Operations Subchannel, 7–2
febe and nebe Bits, 7–3
M4, 4–12
M4 Control 1:0, 4–22

M4 Delta Mode, 4–24
M4 Dual Consecutive Modes, 4–23
M4 Every Mode, 4–24
M4 Subchannel and Data Transparency, 7–2
M4 Trinal Check Mode, 4–24
M5 and M6 Channels, 7–3

Maintenance Bits, 4–12, 6–5
BR0, 4–12
BR1, 4–12
BR2, 4–13
BR3, 4–13
R6, 4–10

Master, 5–20, 8–19

Master/Slave, 4–18

MC14LC5472, 5–2, 5–4

Mechanical Outline, 11–3, 11–4

Mode, 4–21
NT/LT Invert, 4–21

Monitor Channel, 8–6

N
nebe, 4–24, 9–11

BR5, 4–14
Computed nebe, 4–13
febe and nebe Bits, 7–3

Nibble Register, 4–5, 5–6

O
Overlay Register, BR10, 4–24

P
Package Information, 11–1, 11–2

Parallel Control Port, 5–4, 5–11, 10–27

Pin Configuration
OR7, 4–32
OR8, 4–33
OR9, 4–34

Pin Descriptions, 3–1
2B1Q Line Interface Pins, 3–12
Control/Status Interface Pins, 3–8
Crystal Oscillator and Phase Locked Loop (PLL)

Pins, 3–12
Mode Selection Pins, 3–5
Power Supply Pins, 3–4
Time Division Multiplex Data Interface Pins, 3–6

Power–Down, 4–5
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MC145572 Index–3MOTOROLA

R
Register Maps, 4–1, 4–2, 4–3

Reset, Power–Down
Absolute Power–Down, 4–6
NR0, 4–5
Power–Down Enable, 4–5
Reset, 4–5

Revision Number, 4–29

S
Serial Control Port, 5–4, 5–5, 10–30

Slave, 5–20, 8–19

Superframe, 4–11, 5–27, 8–19, 10–33
LT – NT, 4–11
NT – LT, 4–11

Superframe Detect, 4–14

T
Test, 4–20, H–1

BR8, 4–20

Timeslot Assigner, 4–30, 5–22, 9–8
OR0, 4–30
OR1, 4–30
OR2, 4–30
OR3, 4–31
OR4, 4–31
OR5, 4–31
OR6, 4–31
Timeslot Selection, 5–26

W
Warm Start, 4–8, 6–5
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MOTOROLA AUTHORIZED DISTRIBUTOR & WORLDWIDE SALES OFFICES
NORTH AMERICAN DISTRIBUTORS

UNITED STATES

ALABAMA
Huntsville

Allied Electronics, Inc. (205)721–3500. . . . . . . . 
Arrow Electronics (205)837–6955. . . . . . . . . . . . 
FAI (205)837–9209. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (205)830–2322. . . . . . . . . . . . 
Hamilton/Hallmark (205)837–8700. . . . . . . . . . . 
Newark (205)837–9091. . . . . . . . . . . . . . . . . . . . . 
Wyle Electronics (205)830–1119. . . . . . . . . . . . . 

Mobile
Allied Electronics, Inc. (334)476–1875. . . . . . . . 

ARIZONA
Phoenix

Allied Electronics, Inc. (602)831–2002. . . . . . . . 
FAI (602)731–4661. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (602)968–7140. . . . . . . . . . . . 
Hamilton/Hallmark (602)736–7000. . . . . . . . . . . 
Wyle Electronics (602)804–7000. . . . . . . . . . . . . 

Tempe
Arrow Electronics (602)966–6600. . . . . . . . . . . . 
Newark (602)966–6340. . . . . . . . . . . . . . . . . . . . . 
PENSTOCK (602)967–1620. . . . . . . . . . . . . . . . . 

CALIFORNIA
Agoura Hills

Future Electronics (818)865–0040. . . . . . . . . . . . 
Calabassas

Arrow Electronics (818)880–9686. . . . . . . . . . . . 
Wyle Electronics (818)880–9000. . . . . . . . . . . . . 

Culver City
Hamilton/Hallmark (310)558–2000. . . . . . . . . . . 

Irvine
Arrow Electronics (714)587–0404. . . . . . . . . . . . 
Arrow Zeus (714)581–4622. . . . . . . . . . . . . . . . . 
FAI (714)753–4778. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (714)453–1515. . . . . . . . . . . . 
Hamilton/Hallmark (714)789–4100. . . . . . . . . . . 
Wyle Laboratories Corporate (714)753–9953. . 
Wyle Electronics (714)789–9953. . . . . . . . . . . . . 

Los Angeles
FAI (818)879–1234. . . . . . . . . . . . . . . . . . . . . . . . . 

Manhattan Beach
PENSTOCK (310)546–8953. . . . . . . . . . . . . . . . . 

Newberry Park
PENSTOCK (805)375–6680. . . . . . . . . . . . . . . . . 

Orange County
Allied Electronics, Inc. (714)727–3010. . . . . . . . 

Palo Alto
Newark (415)812–6300. . . . . . . . . . . . . . . . . . . . . 

Rancho Cordova
Wyle Electronics (916)638–5282. . . . . . . . . . . . . 

Riverside
Allied Electronics, Inc. (909)980–6522. . . . . . . . 
Newark (909)980–2105. . . . . . . . . . . . . . . . . . . . . 

Rocklin
Hamilton/Hallmark (916)632–4500. . . . . . . . . . . 

Roseville
Wyle Electronics (916)783–9953. . . . . . . . . . . . . 

Sacramento
Allied Electronics, Inc. (916)632–3104. . . . . . . . 
FAI (916)782–7882. . . . . . . . . . . . . . . . . . . . . . . . . 
Newark (916)565–1760. . . . . . . . . . . . . . . . . . . . . 

San Diego
Allied Electronics, Inc. (619)279–2550. . . . . . . . 
Arrow Electronics (619)565–4800. . . . . . . . . . . . 
FAI (619)623–2888. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (619)625–2800. . . . . . . . . . . . 
Hamilton/Hallmark (619)571–7540. . . . . . . . . . . 
Newark (619)453–8211. . . . . . . . . . . . . . . . . . . . . 
PENSTOCK (619)623–9100. . . . . . . . . . . . . . . . . 
Wyle Electronics (619)558–6600. . . . . . . . . . . . . 

San Fernando Valley
Allied Electronics, Inc. (818)598–0130. . . . . . . . 

CALIFORNIA – continued
San Jose

Allied Electronics, Inc. (408)383–0366. . . . . . . . 
Arrow Electronics (408)441–9700. . . . . . . . . . . . 
Arrow Electronics (408)428–6400. . . . . . . . . . . . 
Arrow Zeus (408)629–4789. . . . . . . . . . . . . . . . . 
FAI (408)434–0369. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (408)434–1122. . . . . . . . . . . . 

Santa Clara
Wyle Electronics (408)727–2500. . . . . . . . . . . . . 

Santa Fe Springs
Newark (310)929–9722. . . . . . . . . . . . . . . . . . . . . 

Sierra Madre
PENSTOCK (818)355–6775. . . . . . . . . . . . . . . . . 

Sunnyvale
Hamilton/Hallmark (408)435–3600. . . . . . . . . . . 
PENSTOCK (408)730–0300. . . . . . . . . . . . . . . . . 

Thousand Oaks
Newark (805)449–1480. . . . . . . . . . . . . . . . . . . . . 

Woodland Hills
Hamilton/Hallmark (818)594–0404. . . . . . . . . . . 

COLORADO
Lakewood

FAI (303)237–1400. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (303)232–2008. . . . . . . . . . . . 

Denver
Allied Electronics, Inc. (303)790–1664. . . . . . . . 
Newark (303)373–4540. . . . . . . . . . . . . . . . . . . . . 

Englewood
Arrow Electronics (303)799–0258. . . . . . . . . . . . 
Hamilton/Hallmark (303)790–1662. . . . . . . . . . . 
PENSTOCK (303)799–7845. . . . . . . . . . . . . . . . . 

Thornton
Wyle Electronics (303)457–9953. . . . . . . . . . . . . 

CONNECTICUT
Bloomfield

Newark (203)243–1731. . . . . . . . . . . . . . . . . . . . . 
Cheshire

Allied Electronics, Inc. (203)272–7730. . . . . . . . 
FAI (203)250–1319. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (203)250–0083. . . . . . . . . . . . 
Hamilton/Hallmark (203)271–5700. . . . . . . . . . . 

Wallingford
Arrow Electronics (203)265–7741. . . . . . . . . . . . 
Wyle Electronics (203)269–8077. . . . . . . . . . . . . 

FLORIDA
Altamonte Springs

Future Electronics (407)865–7900. . . . . . . . . . . . 
Clearwater

FAI (813)530–1665. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (813)530–1222. . . . . . . . . . . . 

Deerfield Beach
Arrow Electronics (305)429–8200. . . . . . . . . . . . 
Wyle Electronics (954)420–0500. . . . . . . . . . . . . 

Ft. Lauderdale
FAI (954)428–9494. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (954)426–4043. . . . . . . . . . . . 
Hamilton/Hallmark (954)677–3500. . . . . . . . . . . 
Newark (954)486–1151. . . . . . . . . . . . . . . . . . . . . 

Jacksonville
Allied Electronics, Inc. (904)739–5920. . . . . . . . 
Newark (904)399–5041. . . . . . . . . . . . . . . . . . . . . 

Lake Mary
Arrow Electronics (407)333–9300. . . . . . . . . . . . 
Arrow Zeus (407)333–3055. . . . . . . . . . . . . . . . . 

Largo/Tampa/St. Petersburg
Hamilton/Hallmark (813)507–5000. . . . . . . . . . . 
Newark (813)287–1578. . . . . . . . . . . . . . . . . . . . . 
Wyle Electronics (813)576–3004. . . . . . . . . . . . . 

Miami
Allied Electronics, Inc. (305)558–2511. . . . . . . . 

Maitland
Wyle Electronics (407)740–7450. . . . . . . . . . . . . 

Orlando
Allied Electronics, Inc. (407)539–0055. . . . . . . . 
FAI (407)865–9555. . . . . . . . . . . . . . . . . . . . . . . . . 
Newark (407)896–8350. . . . . . . . . . . . . . . . . . . . . 

FLORIDA – continued
Tallahassee

FAI (904)668–7772. . . . . . . . . . . . . . . . . . . . . . . . . 
Tampa

Allied Electronics, Inc. (813)579–4660. . . . . . . . 
Newark (813)287–1578. . . . . . . . . . . . . . . . . . . . . 
PENSTOCK (813)247–7556. . . . . . . . . . . . . . . . . 

Winter Park
Hamilton/Hallmark (407)657–3300. . . . . . . . . . . 
PENSTOCK (407)672–1114. . . . . . . . . . . . . . . . . 

GEORGIA
Atlanta

Allied Electronics, Inc. (770)497–9544. . . . . . . . 
FAI (404)447–4767. . . . . . . . . . . . . . . . . . . . . . . . . 

Duluth
Arrow Electronics (404)497–1300. . . . . . . . . . . . 
Hamilton/Hallmark (770)623–4400. . . . . . . . . . . 

Norcross
Future Electronics (770)441–7676. . . . . . . . . . . . 
Newark (770)448–1300. . . . . . . . . . . . . . . . . . . . . 
PENSTOCK (770)734–9990. . . . . . . . . . . . . . . . . 
Wyle Electronics (770)441–9045. . . . . . . . . . . . . 

IDAHO
Boise

Allied Electronics, Inc. (208)331–1414. . . . . . . . 
FAI (208)376–8080. . . . . . . . . . . . . . . . . . . . . . . . . 
Newark (208)342–4311. . . . . . . . . . . . . . . . . . . . . 

ILLINOIS
Addison

Wyle Laboratories (708)620–0969. . . . . . . . . . . . 
Arlington Heights

Hamilton/Hallmark (847)797–7300. . . . . . . . . . . 
Chicago

Allied Electronics, Inc. (North) (847)548–9330. . 
Allied Electronics, Inc. (South) (708)535–0038. . 
FAI (708)843–0034. . . . . . . . . . . . . . . . . . . . . . . . . 
Newark Electronics Corp. (773)784–5100. . . . . 

Hoffman Estates
Future Electronics (708)882–1255. . . . . . . . . . . . 

Itasca
Arrow Electronics (708)250–0500. . . . . . . . . . . . 
Arrow Zeus (630)595–9730. . . . . . . . . . . . . . . . . 

Lombard
Newark (630)317–1000. . . . . . . . . . . . . . . . . . . . . 

Palatine
PENSTOCK (708)934–3700. . . . . . . . . . . . . . . . . 

Rockford
Allied Electronics, Inc. (815)636–1010. . . . . . . . 

Springfield
Newark (217)787–9972. . . . . . . . . . . . . . . . . . . . . 

Wood Dale
Allied Electronics, Inc. (630)860–0007. . . . . . . . 

INDIANA
Indianapolis

Allied Electronics, Inc. (317)571–1880. . . . . . . . 
Arrow Electronics (317)299–2071. . . . . . . . . . . . 
Hamilton/Hallmark (317)575–3500. . . . . . . . . . . 
FAI (317)469–0441. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (317)469–0447. . . . . . . . . . . . 
Newark (317)844–0047. . . . . . . . . . . . . . . . . . . . . 
Wyle Electronics (317)581–6152. . . . . . . . . . . . . 

Ft. Wayne
Newark (219)484–0766. . . . . . . . . . . . . . . . . . . . . 
PENSTOCK (219)432–1277. . . . . . . . . . . . . . . . . 

IOWA
Bettendorf

Newark (319)359–3711. . . . . . . . . . . . . . . . . . . . . 
Cedar Rapids

Allied Electronics, Inc. (319)390–5730. . . . . . . . 
Newark (319)393–3800. . . . . . . . . . . . . . . . . . . . . 

KANSAS
Kansas City

Allied Electronics, Inc. (913)338–4372. . . . . . . . 
FAI (913)381–6800. . . . . . . . . . . . . . . . . . . . . . . . . 

Lenexa
Arrow Electronics (913)541–9542. . . . . . . . . . . . . 

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

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

n
c

..
.

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/555508/MC145572APB.html


5/1/98

AUTHORIZED DISTRIBUTORS – continued
UNITED STATES – continued
KANSAS – continued

Olathe
PENSTOCK (913)829–9330. . . . . . . . . . . . . . . . . 

Overland Park
Future Electronics (913)649–1531. . . . . . . . . . . . 
Hamilton/Hallmark (913)663–7900. . . . . . . . . . . 
Newark (913)677–0727. . . . . . . . . . . . . . . . . . . . . 

KENTUCKY
Louisville

Allied Electronics, Inc. (502)452–2293. . . . . . . . 
Newark (502)423–0280. . . . . . . . . . . . . . . . . . . . . 

LOUISIANA
New Orleans

Allied Electronics, Inc. (504)466–7575. . . . . . . . 
MARYLAND

Baltimore
Allied Electronics, Inc. (410)312–0810. . . . . . . . 
FAI (410)312–0833. . . . . . . . . . . . . . . . . . . . . . . . . 

Columbia
Arrow Electronics (301)596–7800. . . . . . . . . . . . 
Arrow Zeus (410)309–1541. . . . . . . . . . . . . . . . . 
Future Electronics (410)290–0600. . . . . . . . . . . . 
Hamilton/Hallmark (410)720–3400. . . . . . . . . . . 
PENSTOCK (410)290–3746. . . . . . . . . . . . . . . . . 
Wyle Electronics (410)312–4844. . . . . . . . . . . . . 

Hanover
Newark (410)712–6922. . . . . . . . . . . . . . . . . . . . . 

MASSACHUSETTS
Bedford

Wyle Electronics (781)271–9953. . . . . . . . . . . . . 
Boston

Allied Electronics, Inc. (617)255–0361. . . . . . . . 
Arrow Electronics (508)658–0900. . . . . . . . . . . . 
FAI (508)779–3111. . . . . . . . . . . . . . . . . . . . . . . . . 
Newark 1–800–4NEWARK. . . . . . . . . . . . . . . . . . 

Bolton
Future Corporate (978)779–3000. . . . . . . . . . . . . 

Burlington
PENSTOCK (617)229–9100. . . . . . . . . . . . . . . . . 

Peabody
Allied Electronics, Inc. (508)538–2401. . . . . . . . 
Hamilton/Hallmark (508)532–3701. . . . . . . . . . . 

Wilmington
Arrow Zeus (978)658–4776. . . . . . . . . . . . . . . . . 

Woburn
Newark (617)935–8350. . . . . . . . . . . . . . . . . . . . . 

MICHIGAN
Detroit

Allied Electronics, Inc. (313)416–9300. . . . . . . . 
FAI (313)513–0015. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (616)698–6800. . . . . . . . . . . . 

Grand Rapids
Allied Electronics, Inc. (616)365–9960. . . . . . . . 
Newark (616)954–6700. . . . . . . . . . . . . . . . . . . . . 

Livonia
Arrow Electronics (810)455–0850. . . . . . . . . . . . 
Future Electronics (313)261–5270. . . . . . . . . . . . 
Hamilton/Hallmark (313)416–5800. . . . . . . . . . . 

Novi
Wyle Electronics (248)374–9953. . . . . . . . . . . . . 

Saginaw
Newark (517)799–0480. . . . . . . . . . . . . . . . . . . . . 

Troy
Newark (248)583–2899. . . . . . . . . . . . . . . . . . . . . 

MINNESOTA
Bloomington

Wyle Electronics (612)853–2280. . . . . . . . . . . . . . 
Burnsville

PENSTOCK (612)882–7630. . . . . . . . . . . . . . . . . . 
Eden Prairie

Arrow Electronics (612)941–5280. . . . . . . . . . . . 
FAI (612)947–0909. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (612)944–2200. . . . . . . . . . . . 
Hamilton/Hallmark (612)881–2600. . . . . . . . . . . 

Minneapolis
Allied Electronics, Inc. (612)938–5633. . . . . . . . 
Newark (612)331–6350. . . . . . . . . . . . . . . . . . . . . 

MISSISSIPPI
Jackson

Newark (601)956–3834. . . . . . . . . . . . . . . . . . . . . 
MISSOURI

Earth City
Hamilton/Hallmark (314)770–6300. . . . . . . . . . . 

St. Louis
Allied Electronics, Inc. (314)240–9405. . . . . . . . 
Arrow Electronics (314)567–6888. . . . . . . . . . . . 
Future Electronics (314)469–6805. . . . . . . . . . . . 
FAI (314)542–9922. . . . . . . . . . . . . . . . . . . . . . . . . 
Newark (314)453–9400. . . . . . . . . . . . . . . . . . . . . 

NEBRASKA
Omaha

Allied Electronics, Inc. (402)697–0038. . . . . . . . 
Newark (402)592–2423. . . . . . . . . . . . . . . . . . . . . 

NEVADA
Las Vegas

Allied Electronics, Inc. (702)258–1087. . . . . . . . 
Wyle Electronics (702)765–7117. . . . . . . . . . . . . 

NEW JERSEY
Bridgewater

PENSTOCK (908)575–9490. . . . . . . . . . . . . . . . . 
East Brunswick

Allied Electronics, Inc. (908)613–0828. . . . . . . . 
Newark (908)937–6600. . . . . . . . . . . . . . . . . . . . . 

Fairfield
FAI (201)331–1133. . . . . . . . . . . . . . . . . . . . . . . . . 

Marlton
Arrow Electronics (609)596–8000. . . . . . . . . . . . 
FAI (609)988–1500. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (609)596–4080. . . . . . . . . . . . 

Mt. Laurel
Hamilton/Hallmark (609)222–6400. . . . . . . . . . . 
Wyle Electronics (609)439–9110. . . . . . . . . . . . . 

Oradell
Wyle Electronics (201)261–3200. . . . . . . . . . . . . 

Pinebrook
Arrow Electronics (201)227–7880. . . . . . . . . . . . 
Wyle Electronics (973)882–8358. . . . . . . . . . . . . 

Parsippany
Future Electronics (201)299–0400. . . . . . . . . . . . 
Hamilton/Hallmark (201)515–1641. . . . . . . . . . . 

NEW MEXICO
Albuquerque

Allied Electronics, Inc. (505)266–7565. . . . . . . . 
Hamilton/Hallmark (505)293–5119. . . . . . . . . . . 
Newark (505)828–1878. . . . . . . . . . . . . . . . . . . . . 

NEW YORK
Albany

Newark (518)783–0983. . . . . . . . . . . . . . . . . . . . . 
Buffalo

Newark (716)631–2311. . . . . . . . . . . . . . . . . . . . . 
Great Neck

Allied Electronics, Inc. (516)487–5211. . . . . . . . 
Hauppauge

Allied Electronics, Inc. (516)234–0485. . . . . . . . 
Arrow Electronics (516)231–1000. . . . . . . . . . . . 
FAI (516)348–3700. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (516)234–4000. . . . . . . . . . . . 
Hamilton/Hallmark (516)434–7400. . . . . . . . . . . 
Newark (516)567–4200. . . . . . . . . . . . . . . . . . . . . 
PENSTOCK (516)724–9580. . . . . . . . . . . . . . . . . 
Wyle Electronics (516)231–7850. . . . . . . . . . . . . 

Henrietta
Wyle Electronics (716)334–5970. . . . . . . . . . . . . 

Konkoma
Hamilton/Hallmark (516)737–0600. . . . . . . . . . . 

Pittsford
Newark (716)381–4244. . . . . . . . . . . . . . . . . . . . . 

Poughkeepsie
Allied Electronics, Inc. (914)452–1470. . . . . . . . 
Newark (914)298–2810. . . . . . . . . . . . . . . . . . . . . 

Purchase
Arrow Zeus (914)701–7400. . . . . . . . . . . . . . . . . 

NEW YORK – continued
Rochester

Allied Electronics, Inc. (716)292–1670. . . . . . . . 
Arrow Electronics (716)427–0300. . . . . . . . . . . . 
Future Electronics (716)387–9550. . . . . . . . . . . . 
FAI (716)387–9600. . . . . . . . . . . . . . . . . . . . . . . . . 
Hamilton/Hallmark (716)272–2740. . . . . . . . . . . 

Syracuse
Allied Electronics, Inc. (315)446–7411. . . . . . . . 
FAI (315)451–4405. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (315)451–2371. . . . . . . . . . . . 
Newark (315)457–4873. . . . . . . . . . . . . . . . . . . . . 

NORTH CAROLINA
Charlotte

Allied Electronics, Inc. (704)525–0300. . . . . . . . 
FAI (704)548–9503. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (704)547–1107. . . . . . . . . . . . 
Newark (704)535–5650. . . . . . . . . . . . . . . . . . . . . 

Greensboro
Newark (910)294–2142. . . . . . . . . . . . . . . . . . . . . 

Morrisville
Wyle Electronics (919)469–1502. . . . . . . . . . . . . 

Raleigh
Allied Electronics, Inc. (919)876–5845. . . . . . . . 
Arrow Electronics (919)876–3132. . . . . . . . . . . . 
FAI (919)876–0088. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (919)790–7111. . . . . . . . . . . . 
Hamilton/Hallmark (919)872–0712. . . . . . . . . . . 

OHIO
Centerville

Arrow Electronics (513)435–5563. . . . . . . . . . . . 
Cincinnati

Allied Electronics, Inc. (513)771–6990. . . . . . . . 
Newark (513)772–8181. . . . . . . . . . . . . . . . . . . . . 

Cleveland
Allied Electronics, Inc. (216)831–4900. . . . . . . . 
FAI (216)446–0061. . . . . . . . . . . . . . . . . . . . . . . . . 
Newark (216)391–9330. . . . . . . . . . . . . . . . . . . . . 

Columbus
Allied Electronics, Inc. (614)785–1270. . . . . . . . 
Newark (614)326–0352. . . . . . . . . . . . . . . . . . . . . 

Dayton
FAI (513)427–6090. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (513)426–0090. . . . . . . . . . . . 
Hamilton/Hallmark (513)439–6735. . . . . . . . . . . 
Newark (513)294–8980. . . . . . . . . . . . . . . . . . . . . 

Mayfield Heights
Future Electronics (216)449–6996. . . . . . . . . . . . 

Miamisburg
Wyle Electronics (937)436–9953. . . . . . . . . . . . . 

Solon
Arrow Electronics (216)248–3990. . . . . . . . . . . . 
Hamilton/Hallmark (216)498–1100. . . . . . . . . . . 
Wyle Electronics (440)248–9996. . . . . . . . . . . . . 

Toledo
Newark (419)866–0404. . . . . . . . . . . . . . . . . . . . . 

Worthington
Hamilton/Hallmark (614)888–3313. . . . . . . . . . . 

OKLAHOMA
Oklahoma City

Newark (405)843–3301. . . . . . . . . . . . . . . . . . . . . 
Tulsa

Allied Electronics, Inc. (918)250–4505. . . . . . . . 
FAI (918)492–1500. . . . . . . . . . . . . . . . . . . . . . . . . 
Hamilton/Hallmark (918)459–6000. . . . . . . . . . . 

OREGON
Beaverton

Arrow/Almac Electronics Corp. (503)629–8090. 
Future Electronics (503)645–9454. . . . . . . . . . . . 
Hamilton/Hallmark (503)526–6200. . . . . . . . . . . 

Portland
Allied Electronics, Inc. (503)626–9921. . . . . . . . 
FAI (503)297–5020. . . . . . . . . . . . . . . . . . . . . . . . . 
Newark (503)297–1984. . . . . . . . . . . . . . . . . . . . . 
PENSTOCK (503)646–1670. . . . . . . . . . . . . . . . . 
Wyle Electronics (503)598–9953. . . . . . . . . . . . . 
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AUTHORIZED DISTRIBUTORS – continued
UNITED STATES – continued
PENNSYLVANIA

Allentown
Newark (610)434–7171. . . . . . . . . . . . . . . . . . . . . 

Chadds Ford
Allied Electronics, Inc. (610)388–8455. . . . . . . . 

Coatesville
PENSTOCK (610)383–9536. . . . . . . . . . . . . . . . . 

Ft. Washington
Newark (215)654–1434. . . . . . . . . . . . . . . . . . . . . 

Harrisburg
Allied Electronics, Inc. (717)540–7101. . . . . . . . 

Philadelphia
Allied Electronics, Inc. (609)234–7769. . . . . . . . 

Pittsburgh
Allied Electronics, Inc. (412)931–2774. . . . . . . . 
Arrow Electronics (412)963–6807. . . . . . . . . . . . 
Newark (412)788–4790. . . . . . . . . . . . . . . . . . . . . 

SOUTH CAROLINA
Greenville

Allied Electronics, Inc. (864)288–8835. . . . . . . . 
Newark (864)288–9610. . . . . . . . . . . . . . . . . . . . . 

TENNESSEE
Knoxville

Newark (423)588–6493. . . . . . . . . . . . . . . . . . . . . 
Memphis

Newark (901)396–7970. . . . . . . . . . . . . . . . . . . . . 
TEXAS

Austin
Allied Electronics, Inc. (512)219–7171. . . . . . . . 
Arrow Electronics (512)835–4180. . . . . . . . . . . . 
Future Electronics (512)502–0991. . . . . . . . . . . . 
FAI (512)346–6426. . . . . . . . . . . . . . . . . . . . . . . . . 
Hamilton/Hallmark (512)219–3700. . . . . . . . . . . 
Newark (512)338–0287. . . . . . . . . . . . . . . . . . . . . 
PENSTOCK (512)346–9762. . . . . . . . . . . . . . . . . 
Wyle Electronics (512)833–9953. . . . . . . . . . . . . 

Benbrook
PENSTOCK (817)249–0442. . . . . . . . . . . . . . . . . 

Brownsville
Allied Electronics, Inc. (210)548–1129. . . . . . . . 

Carrollton
Arrow Electronics (972)380–6464. . . . . . . . . . . . 
Arrow Zeus (972)380–4330. . . . . . . . . . . . . . . . . 

Dallas
Allied Electronics, Inc. (214)341–8444. . . . . . . . 
FAI (972)231–7195. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (972)437–2437. . . . . . . . . . . . 
Hamilton/Hallmark (214)553–4300. . . . . . . . . . . 
Newark (972)458–2528. . . . . . . . . . . . . . . . . . . . . 

El Paso
Allied Electronics, Inc. (915)779–6294. . . . . . . . 
FAI (915)577–9531. . . . . . . . . . . . . . . . . . . . . . . . . 
Newark (915)772–6367. . . . . . . . . . . . . . . . . . . . . 

Ft. Worth
Allied Electronics, Inc. (817)595–3500. . . . . . . . 

Houston
Allied Electronics, Inc. (281)446–8005. . . . . . . . 
Arrow Electronics (281)647–6868. . . . . . . . . . . . 
FAI (713)952–7088. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (713)785–1155. . . . . . . . . . . . 
Hamilton/Hallmark (713)781–6100. . . . . . . . . . . 
Newark (281)894–9334. . . . . . . . . . . . . . . . . . . . . 
Wyle Electronics (713)784–9953. . . . . . . . . . . . . 

Richardson
PENSTOCK (972)479–9215. . . . . . . . . . . . . . . . . 
Wyle Electronics (972)235–9953. . . . . . . . . . . . . 

San Antonio
FAI (210)738–3330. . . . . . . . . . . . . . . . . . . . . . . . . 
Newark (210)734–7960. . . . . . . . . . . . . . . . . . . . . 

UTAH
Draper

Wyle Electronics (801)523–2335. . . . . . . . . . . . . 
Salt Lake City

Allied Electronics, Inc. (801)261–5244. . . . . . . . 
Arrow Electronics (801)973–6913. . . . . . . . . . . . 
FAI (801)467–9696. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (801)467–4448. . . . . . . . . . . . 
Hamilton/Hallmark (801)266–2022. . . . . . . . . . . 
Newark (801)261–5660. . . . . . . . . . . . . . . . . . . . . 

West Valley City
Wyle Electronics (801)974–9953. . . . . . . . . . . . . 

VIRGINIA
Herndon

Newark (702)707–9010. . . . . . . . . . . . . . . . . . . . . 
Richmond

Newark (804)282–5671. . . . . . . . . . . . . . . . . . . . . 
Springfield

Allied Electronics, Inc. (703)644–9515. . . . . . . . 
Virginia Beach

Allied Electronics, Inc. (757)363–8662. . . . . . . . 
WASHINGTON

Bellevue
Almac Electronics Corp. (206)643–9992. . . . . . 
PENSTOCK (206)454–2371. . . . . . . . . . . . . . . . . 

Bothell
Future Electronics (206)489–3400. . . . . . . . . . . . 

Kirkland
Newark (206)814–6230. . . . . . . . . . . . . . . . . . . . . 

Redmond
Hamilton/Hallmark (206)882–7000. . . . . . . . . . . 
Wyle Electronics (425)881–1150. . . . . . . . . . . . . 

Seattle
Allied Electronics, Inc. (206)251–0240. . . . . . . . 
FAI (206)485–6616. . . . . . . . . . . . . . . . . . . . . . . . . 

Spokane
Newark (509)327–1935. . . . . . . . . . . . . . . . . . . . . 

WISCONSIN
Brookfield

Arrow Electronics (414)792–0150. . . . . . . . . . . . 
Future Electronics (414)879–0244. . . . . . . . . . . . 
Wyle Electronics (414)879–0434. . . . . . . . . . . . . 

Madison
Newark (608)278–0177. . . . . . . . . . . . . . . . . . . . . 

Milwaukee
Allied Electronics, Inc. (414)796–1280. . . . . . . . 
FAI (414)792–9778. . . . . . . . . . . . . . . . . . . . . . . . . 

New Berlin
Hamilton/Hallmark (414)780–7200. . . . . . . . . . . 

Wauwatosa
Newark (414)453–9100. . . . . . . . . . . . . . . . . . . . . 

CANADA
ALBERTA

Calgary
FAI (403)291–5333. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (403)250–5550. . . . . . . . . . . . 
Hamilton/Hallmark (800)663–5500. . . . . . . . . . . 
Newark (800)463–9275. . . . . . . . . . . . . . . . . . . . . 

Edmonton
FAI (403)438–5888. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (403)438–2858. . . . . . . . . . . . 
Hamilton/Hallmark (800)663–5500. . . . . . . . . . . 
Newark (800)463–9275. . . . . . . . . . . . . . . . . . . . . 

Saskatchewan
Hamilton/Hallmark (800)663–5500. . . . . . . . . . . 

BRITISH COLUMBIA
Vancouver

Allied Electronics, Inc. (604)420–9691. . . . . . . . 
Arrow Electronics (604)421–2333. . . . . . . . . . . . 
FAI (604)654–1050. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (604)294–1166. . . . . . . . . . . . 
Hamilton/Hallmark (604)420–4101. . . . . . . . . . . 
Newark (800)463–9275. . . . . . . . . . . . . . . . . . . . . 

MANITOBA
Winnipeg

FAI (204)786–3075. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (204)944–1446. . . . . . . . . . . . 
Hamilton/Hallmark (800)663–5500. . . . . . . . . . . 
Newark (800)463–9275. . . . . . . . . . . . . . . . . . . . . 

ONTARIO
Kanata

PENSTOCK (613)592–6088. . . . . . . . . . . . . . . . . 
London

Newark (519)685–4280. . . . . . . . . . . . . . . . . . . . . 
Mississauga

PENSTOCK (905)403–0724. . . . . . . . . . . . . . . . . 
Newark (905)670–2888. . . . . . . . . . . . . . . . . . . . . 

Ottawa
Allied Electronics, Inc. (613)228–1964. . . . . . . . 
Arrow Electronics (613)226–6903. . . . . . . . . . . . 
FAI (613)820–8244. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (613)727–1800. . . . . . . . . . . . 
Hamilton/Hallmark (613)226–1700. . . . . . . . . . . 

Toronto
Arrow Electronics (905)670–7769. . . . . . . . . . . . 
FAI (905)612–9888. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (905)612–9200. . . . . . . . . . . . 
Hamilton/Hallmark (905)564–6060. . . . . . . . . . . 
Newark (905)670–2888. . . . . . . . . . . . . . . . . . . . . 

QUEBEC
Montreal

Arrow Electronics (514)421–7411. . . . . . . . . . . . 
FAI (514)694–8157. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (514)694–7710. . . . . . . . . . . . 
Hamilton/Hallmark (514)335–1000. . . . . . . . . . . 

Mt. Royal
Newark (514)738–4488. . . . . . . . . . . . . . . . . . . . . 

Quebec City
Arrow Electronics (418)687–4231. . . . . . . . . . . . 
FAI (418)682–5775. . . . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (418)877–6666. . . . . . . . . . . . 
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INTERNATIONAL DISTRIBUTORS

ARGENTINA
Electrocomponentes (5–41) 375–3366. . . . . . . . 
Elko (5–41) 372–1101. . . . . . . . . . . . . . . . . . . . . . . 

AUSTRALIA
�*#�( ��� 	!��(&$#��' ��)'(�� (61)2 9878–1299. . . . . 
Farnell (61)2 9645–8888. . . . . . . . . . . . . . . . . . . . 
Veltek Australia Pty. Ltd. (61)3 9574–9300. . . . 

AUSTRIA
EBV Elektronik (43) 189152–0. . . . . . . . . . . . . . . 
Farnell (49) 8961 393939. . . . . . . . . . . . . . . . . . . . 
SEI/Elbatex GmbH (43) 1 866420. . . . . . . . . . . . 
Spoerle Electronic (43) 1 31872700. . . . . . . . . . . 

BELGIUM
EBV Elektronik (32) 2 716 0010. . . . . . . . . . . . . 
Farnell (32) 3 227 3647. . . . . . . . . . . . . . . . . . . . . 
SEI/Belgium (32) 2 460 0560. . . . . . . . . . . . . . . . 
Spoerle Electronic (32) 2 725 4660. . . . . . . . . . . 

BRAZIL
Future (019) 235–1511. . . . . . . . . . . . . . . . . . . . . . 
Intertek (011) 266–2922. . . . . . . . . . . . . . . . . . . . . 
Karimex (011) 524–2366. . . . . . . . . . . . . . . . . . . . 
Masktrade (011) 3361–2766. . . . . . . . . . . . . . . . . 
Panamericana (011) 223–0222. . . . . . . . . . . . . . . 
Siletek (011) 536–4401. . . . . . . . . . . . . . . . . . . . . . 
Tec (011) 5505–2046. . . . . . . . . . . . . . . . . . . . . . . . 
Teleradio (011) 574–0788. . . . . . . . . . . . . . . . . . . . 

BULGARIA
Macro Group (359) 2708140. . . . . . . . . . . . . . . . . 

CHINA

)()&� ��*�#��� 	!��(&$#��' �(�� (852)2 305–3633. . 
�*#�( ��� �$"%$#�#(' �(�� (852)2 357–8888. . . . . 
���#� 	!� �%%� �$&%� ��� �#� (86)10 8188–1566. . . . 
���#� 	!� �%%� �$&%� ���"�# (86)592–553–487. . . . . 
Nanco Electronics Supply Ltd. (852) 2 765–3025. 

or (852) 2 333–5121. . . . . . . . . . . . . . . . . . . . . . . . 
Qing Cheng Enterprises Ltd. (852) 2 493–4202. . 

CZECH REPUBLIC
EBV Elektronik (420) 2 90022101. . . . . . . . . . . . 
Spoerle Electronic (420) 2 731355. . . . . . . . . . . . 
SEI/Elbatex (420) 2 4763707. . . . . . . . . . . . . . . . 
Macro Group (420) 2 3412182. . . . . . . . . . . . . . . 

DENMARK
Arrow Denmark A/S (45) 44 508200. . . . . . . . . . 
A/S Avnet EMG (45) 44 880800. . . . . . . . . . . . . . 
EBV Elektronik – Soeborg (45) 39690511. . . . . . 
EBV Elektronik – Aabyhoej (45) 86250660. . . . . 
Future Electronics (45) 961 00 961. . . . . . . . . . . 

ESTONIA
Arrow Field Eesti (372) 6503288. . . . . . . . . . . . . . 
Avnet Baltronic (372) 6397000. . . . . . . . . . . . . . . 

FINLAND
Arrow Field OY (358) 97 775 71. . . . . . . . . . . . . 
Avnet EMG OY (358) 96 13181. . . . . . . . . . . . . . 
EBV Elektronik (358) 98557730. . . . . . . . . . . . . 
Farnell (358) 9 345 5400. . . . . . . . . . . . . . . . . . . . 
Future Electronics (358) 9 525 9950. . . . . . . . . . 

FRANCE
Arrow Electronique (33) 1 49 78 49 78. . . . . . . . 
Avnet EMG (33) 1 49 65 25 00. . . . . . . . . . . . . . . 
EBV Elektronik (33) 1 40963000. . . . . . . . . . . . . 
Farnell (33) 474 659466. . . . . . . . . . . . . . . . . . . . . 
Future Electronics (33) 1 69821111. . . . . . . . . . . 
Newark (33) 1 30954060. . . . . . . . . . . . . . . . . . . . 
SEI/Scaib (33) 1 69 19 89 00. . . . . . . . . . . . . . . . 

GERMANY
Avnet EMG (49) 89 4511001. . . . . . . . . . . . . . . . . 
EBV Elektronik GmbH (49) 89 99114–0. . . . . . . 
Farnell (49) 89 61 393939. . . . . . . . . . . . . . . . . . . 
Future Electronics GmbH (49) 89–957 270. . . . 
SEI/Jermyn GmbH (49) 6431–5080. . . . . . . . . . 
Newark (49)2154–70011. . . . . . . . . . . . . . . . . . . . 
Sasco Semiconductor (49) 89–46110. . . . . . . . . 
Spoerle Electronic (49) 6103–304–0. . . . . . . . . . 

GREECE
EBV Elektronik (30) 13414300. . . . . . . . . . . . . . . 

HONG KONG
�*#�( ��� �$"%$#�#(' �(�� (852)2 357–8888. . . . . 
Farnell (65) 788–0200. . . . . . . . . . . . . . . . . . . . . . . 

)()&� ��*�#��� 	!��(&$#��' �(�� (852)2 305–3633. . 
��#�$ 	!��(&$#��' �)%%!, �(�� (852)2 333–5121. . . . 
Qing Cheng Enterprises Ltd. (852)2 493–4202. 

HUNGARY
EBV Elektronik KFT (36) 1 4313 495. . . . . . . . . 
Future Electronics (36) 1 2240 510. . . . . . . . . . . 
Macro Group (36) 1 2030 277. . . . . . . . . . . . . . . 
SEI/Elbatex (36) 1 1409 194. . . . . . . . . . . . . . . . 
Spoerle Electronic (36) 1 1294 202. . . . . . . . . . . 

INDIA
Max India Ltd 0091 11 625–0250. . . . . . . . . . . . . 

INDONESIA
P.T. Ometraco (62) 21 619–6166. . . . . . . . . . . . . 

IRELAND
Arrow Electronics (353) 14595540. . . . . . . . . . . 
EBV Elektronik (353) 14564034. . . . . . . . . . . . . 
Farnell (353) 18309277. . . . . . . . . . . . . . . . . . . . . 
Future Electronics (353) 6541330. . . . . . . . . . . . . 
Macro Group (353) 16766904. . . . . . . . . . . . . . . 

ISRAEL
Future Israel Ltd. (972) 9 9586555. . . . . . . . . . . . 

ITALY
Avnet EMG SRL (39) 2 381901. . . . . . . . . . . . . . 
EBV Elektronik SRL (39) 2 66096290. . . . . . . . . 
Future Electronics (39) 2 660941. . . . . . . . . . . . . 
Silverstar Ltd. SpA (39) 2 66 12 51. . . . . . . . . . . 

JAPAN
AMSC Co., Ltd. 81–422–54–6800. . . . . . . . . . . . 
Fuji Electronics Co., Ltd. 81–3–3814–1411. . . . 
Marubun Corporation 81–3–3639–8951. . . . . . . 
Nippon Motorola Micro Elec. 81–3–3280–7300. 
OMRON Corporation 81–3–3779–9053. . . . . . . 
Tokyo Electron Ltd. 81–3–5561–7254. . . . . . . . . 

KOREA
)#� �+�#� ��"��$#�)�($&' �(�� 82–2–278–5333. . 
Liteon Korea Ltd 82–2–650–9700. . . . . . . . . . . . 
Nasco Co. Ltd 82–2–3772–6810. . . . . . . . . . . . . 

LATVIA
Avnet Baltronic Ltd. (371) 8821118. . . . . . . . . . . 
Macro Group (371) 7313195. . . . . . . . . . . . . . . . . 

LITHUANIA
Macro Group (370) 7764937. . . . . . . . . . . . . . . . . 

MALAYSIA
Farnell (60) 3 773–8000. . . . . . . . . . . . . . . . . . . . . 
Strong Electronics (60) 4 656–3768. . . . . . . . . . . 
Ultro Technologies Pte. Ltd. (65) 545–7811. . . . 

MEXICO
Avnet (3) 632–0182. . . . . . . . . . . . . . . . . . . . . . . . . 
Dicopel (5) 705–7422. . . . . . . . . . . . . . . . . . . . . . . 
Future (3) 122–0043. . . . . . . . . . . . . . . . . . . . . . . . 
��"��$#�)�($&�' �&$��'�$#�!�' (5) 658–6011. . . . . . . 
Steren (5) 325–0925. . . . . . . . . . . . . . . . . . . . . . . . 

NETHERLANDS
HOLLAND
EBV Elektronik (31) 3465 83010. . . . . . . . . . . . . 
Farnell (31) 30 241 2323. . . . . . . . . . . . . . . . . . . . 
Future Electronics (31) 76 544 4888. . . . . . . . . . 
SEI/Benelux B.V. (31) 7657 22500. . . . . . . . . . . . 
�%$�&!� 	!��(&$#��' �

���)+���# (31) 3060 91234. . . . . . . . . . . . . . . . . 
�%$�&!� 	!��(&$#��' �

��!��$*�# (31) 4025 45430. . . . . . . . . . . . . . . . . . 
NEW ZEALAND

Arrow Components NZ Ltd (64)4 570–2260. . . 
Avnet Pacific Ltd (64)9 636–7801. . . . . . . . . . . . 
Farnell (64)9 357–0646. . . . . . . . . . . . . . . . . . . . . 

NORWAY
Arrow Tahonic A/S (47) 2237 8440. . . . . . . . . . . 
A/S Avnet EMG (47) 6677 3600. . . . . . . . . . . . . . 
EBV Elektronik (47) 2267 1780. . . . . . . . . . . . . . 
Future Electronics (47) 2290 5800. . . . . . . . . . . . 

PHILIPPINES
Alexan Commercial (63) 2241–9493. . . . . . . . . 
Ultro Technologies Pte. Ltd (65) 545–7811. . . . . 

POLAND
EBV Elektronik (48) 713 422944. . . . . . . . . . . . . 
Future Electronics (48) 22 61 89202. . . . . . . . . . 
Macro Group (48) 22 224337. . . . . . . . . . . . . . . . 
SEI/Elbatex (48) 22 6254877. . . . . . . . . . . . . . . . 
Spoerle Electronic (48) 22 6060447. . . . . . . . . . . 

PORTUGAL
Amitron Arrow (35) 11471 4806. . . . . . . . . . . . . . 
Farnell (44) 113289 0040. . . . . . . . . . . . . . . . . . . . 
SEI/Selco (35) 12973 8203. . . . . . . . . . . . . . . . . . 

ROMANIA
Macro Group (401) 6343129. . . . . . . . . . . . . . . . . 

RUSSIA
EBV Elektronik (7) 095 9761176. . . . . . . . . . . . . 
Macro Group – Moscow (7) 095 30600266. . . . . 
���&$ �&$)% � �(� ��(�&'�)&� (7) 81 25311476. . . . . 

SCOTLAND
EBV Elektronik (44) 141 4202070. . . . . . . . . . . . 
Future (44) 141 9413999. . . . . . . . . . . . . . . . . . . . 

SINGAPORE
Farnell (65) 788–0200. . . . . . . . . . . . . . . . . . . . . . . 
Future Electronics (65) 479–1300. . . . . . . . . . . . . 
Strong Pte. Ltd (65) 276–3996. . . . . . . . . . . . . . . 
Uraco Technologies Pte Ltd. (65) 545–7811. . . . 

SLOVAKIA
Macro Group (42) 89634181. . . . . . . . . . . . . . . . . 
SEI/Elbatex (42) 7722137. . . . . . . . . . . . . . . . . . . 

SLOVENIA
EBV Elektronik (386) 611 330216. . . . . . . . . . . . 
SEI/Elbatex (386) 611 957198. . . . . . . . . . . . . . . 

S. AFRICA
Avnet–ASD (27) 11 4442333. . . . . . . . . . . . . . . . 
Reutech Components (27) 11 3972992. . . . . . . 

SPAIN
Amitron Arrow (34) 1 304 30 40. . . . . . . . . . . . . . 
EBV Elektronik (34) 1 804 32 56. . . . . . . . . . . . . 
Farnell (44) 113 231 0447. . . . . . . . . . . . . . . . . . . 
SEI/Selco S.A. (34) 1 637 10 11. . . . . . . . . . . . . . 

SWEDEN
Arrow–Th:s (46) 8 362970. . . . . . . . . . . . . . . . . . 
Avnet EMG AB (46) 8 629 14 00. . . . . . . . . . . . . 
EBV Elektronik (46) 405 92100. . . . . . . . . . . . . . 
Farnell (46) 8 730 5000. . . . . . . . . . . . . . . . . . . . . 
Future Electronics (46) 8 441 5470. . . . . . . . . . . 

SWITZERLAND
EBV Elektronik (41) 1 7456161. . . . . . . . . . . . . . 
Farnell (41) 1204 6464. . . . . . . . . . . . . . . . . . . . . . 
SEI/Elbatex AG (41) 56 4375111. . . . . . . . . . . . . 
Spoerle Electronic (41) 1 8746262. . . . . . . . . . . . 

TAIWAN
Avnet–Mercuries Co., Ltd (886)2 516–7303. . . 
Solomon Technology Corp. (886)2 788–8989. . 
Strong Electronics Co. Ltd. (886)2 917–9917. . 

THAILAND
Sahapiphat Ltd. (662) 237–9474. . . . . . . . . . . . . 
Ultro Technologies Pte. Ltd. (65) 540–8328. . . . 

TURKEY
EBV Elektronik (90) 216 4631352. . . . . . . . . . . . 

UNITED KINGDOM
Arrow Electronics (UK) Ltd (44) 1 234 270027. . 
Avnet EMG (44) 1 462 488500. . . . . . . . . . . . . . . 
EBV Elektronik (44) 1 628 783688. . . . . . . . . . . 
Farnell (44) 1 132 636311. . . . . . . . . . . . . . . . . . . 
Future Electronics Ltd. (44) 1 753 763000. . . . . 
Macro Group (44) 1 628 606000. . . . . . . . . . . . . 
Newark (44) 1 420 543333. . . . . . . . . . . . . . . . . . 
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MOTOROLA WORLDWIDE SALES OFFICES
UNITED STATES

ALABAMA
Huntsville (205)464–6800. . . . . . . . . . . . . . . . . . . 

ALASKA (800)635–8291. . . . . . . . . . . . . . . . . . . . 
ARIZONA

Phoenix (602)302–8056. . . . . . . . . . . . . . . . . . . . 
CALIFORNIA

Calabasas (818)878–6800. . . . . . . . . . . . . . . . . . 
Irvine (714)753–7360. . . . . . . . . . . . . . . . . . . . . . . 
Los Angeles (818)878–6800. . . . . . . . . . . . . . . . . 
San Diego (619)541–2163. . . . . . . . . . . . . . . . . . 
Sunnyvale (408)749–0510. . . . . . . . . . . . . . . . . . 

COLORADO
Denver (303)337–3434. . . . . . . . . . . . . . . . . . . . . 

CONNECTICUT
Wallingford (203)949–4100. . . . . . . . . . . . . . . . . . 

FLORIDA
Clearwater (813)524–4177. . . . . . . . . . . . . . . . . . 
Maitland (407)628–2636. . . . . . . . . . . . . . . . . . . . 
������� ���	����� ���
��
�� (954)351–6040. . . . . 

GEORGIA
Atlanta (770)729–7100. . . . . . . . . . . . . . . . . . . . . 

IDAHO
Boise (208)323–9413. . . . . . . . . . . . . . . . . . . . . . . 

ILLINOIS
Chicago/Schaumburg (847)413–2500. . . . . . . . . 

INDIANA
Indianapolis (317)571–0400. . . . . . . . . . . . . . . . . 
Kokomo (765)455–5100. . . . . . . . . . . . . . . . . . . . 

IOWA
Cedar Rapids (319)378–0383. . . . . . . . . . . . . . . . 

KANSAS
Kansas City/Mission (913)451–8555. . . . . . . . . . 

MARYLAND
Columbia (410)381–1570. . . . . . . . . . . . . . . . . . . 

MASSACHUSETTS
Marlborough (508)357–8207. . . . . . . . . . . . . . . . . 
Woburn (781)932–9700. . . . . . . . . . . . . . . . . . . . . 

MICHIGAN
Detroit (248)347–6800. . . . . . . . . . . . . . . . . . . . . . 

MINNESOTA
Minnetonka (612)932–1500. . . . . . . . . . . . . . . . . 

MISSOURI
St. Louis (314)275–7380. . . . . . . . . . . . . . . . . . . . 

NEW JERSEY
Fairfield (973)808–2400. . . . . . . . . . . . . . . . . . . . . 

NEW YORK
Fairport (716)425–4000. . . . . . . . . . . . . . . . . . . . . 
Fishkill (914)896–0511. . . . . . . . . . . . . . . . . . . . . . 
Hauppauge (516)361–7000. . . . . . . . . . . . . . . . . 

NORTH CAROLINA
Raleigh (919)870–4355. . . . . . . . . . . . . . . . . . . . . 

OHIO
Cleveland (440)349–3100. . . . . . . . . . . . . . . . . . . 
Columbus/Worthington (614)431–8492. . . . . . . . 
Dayton (937)438–6800. . . . . . . . . . . . . . . . . . . . . 

OKLAHOMA
Tulsa (918)251–3414. . . . . . . . . . . . . . . . . . . . . . . 
or (918)258–0933. . . . . . . . . . . . . . . . . . . . . . . . . . 

OREGON
Portland (503)641–3681. . . . . . . . . . . . . . . . . . . . 

PENNSYLVANIA
Colmar (215)997–1020. . . . . . . . . . . . . . . . . . . . . 
Philadelphia/Horsham (215)957–4100. . . . . . . . 

TENNESSEE
Knoxville (423)584–4841. . . . . . . . . . . . . . . . . . . . 

TEXAS
Austin (512)502–2100. . . . . . . . . . . . . . . . . . . . . . 
Houston (713)251–0006. . . . . . . . . . . . . . . . . . . . 
Plano (972)516–5100. . . . . . . . . . . . . . . . . . . . . . . 

VIRGINIA
Richmond (804)285–2100. . . . . . . . . . . . . . . . . . . 

WASHINGTON
Bellevue (425)454–4160. . . . . . . . . . . . . . . . . . . . 
Seattle (toll free) (206)622–9960. . . . . . . . . . . . . 

WISCONSIN
Milwaukee/Brookfield (414)792–0122. . . . . . . . . 

Field Applications Engineering Available
Through All Sales Offices

CANADA
BRITISH COLUMBIA

Vancouver (604)606–8502. . . . . . . . . . . . . . . . . . 
ONTARIO

Ottawa (613)226–3491. . . . . . . . . . . . . . . . . . . . . 
Mississauga (905)501–3500. . . . . . . . . . . . . . . . . 

QUEBEC
Montreal (514)333–3300. . . . . . . . . . . . . . . . . . . . 

INTERNATIONAL
AUSTRALIA

Melbourne (61–3)9887 0711. . . . . . . . . . . . . . . . . 
Sydney (61–2)9437 8944. . . . . . . . . . . . . . . . . . . 

BRAZIL
Sao Paulo 55(011)3030–5244. . . . . . . . . . . . . . . 

CHINA
Beijing 86–10–68437222. . . . . . . . . . . . . . . . . . . . 
Guangzhou 86–20–87537888. . . . . . . . . . . . . . . 
Shanghai 86–21–63747668. . . . . . . . . . . . . . . . . 
Tianjin 86–22–25325072. . . . . . . . . . . . . . . . . . . . 

CZECH REPUBLIC
(420) 2 21852222. . . . . . . . . . . . . . . . . . . . . . . . . . 

FINLAND
Helsinki (358) 9 6866 880. . . . . . . . . . . . . . . . . . . 
Direct Sales Lines (358) 9 6866 8844. . . . . . . . . 

(358) 9 6866 8845. . . . . . . . . . . . . . . . . . . . . . . . . 
FRANCE

Paris 33134 635900. . . . . . . . . . . . . . . . . . . . . . . . 
GERMANY

Langenhagen/Hanover 49(511)786880. . . . . . . 
Munich 49 89 92103–0. . . . . . . . . . . . . . . . . . . . . 
Nuremberg 49 911 96–3190. . . . . . . . . . . . . . . . . 
Sindelfingen 49 7031 79 710. . . . . . . . . . . . . . . . . 
Wiesbaden 49 611 973050. . . . . . . . . . . . . . . . . . 

HONG KONG
Kwai Fong 852–2–610–6888. . . . . . . . . . . . . . . . 
Tai Po 852–2–666–8333. . . . . . . . . . . . . . . . . . . . 

HUNGARY
(36) 1 250 83 29. . . . . . . . . . . . . . . . . . . . . . . . . . . 

INDIA
Bangalore 91–80–5598615. . . . . . . . . . . . . . . . . . 

ISRAEL
Herzlia 972–9–9522333. . . . . . . . . . . . . . . . . . . . 

ITALY
Milan 39(2)82201. . . . . . . . . . . . . . . . . . . . . . . . . . 

JAPAN
Kyusyu 81–92–725–7583. . . . . . . . . . . . . . . . . . . 
Gotanda 81–3–5487–8311. . . . . . . . . . . . . . . . . . 
Nagoya 81–52–232–3500. . . . . . . . . . . . . . . . . . . 
Osaka 81–6–305–1801. . . . . . . . . . . . . . . . . . . . . 
Sendai 81–22–268–4333. . . . . . . . . . . . . . . . . . . 
Takamatsu 81–878–37–9972. . . . . . . . . . . . . . . . 
Tokyo 81–3–3440–3311. . . . . . . . . . . . . . . . . . . . 

KOREA
Pusan 82(51)4635–035. . . . . . . . . . . . . . . . . . . . . 
Seoul 82–2–3440–7200. . . . . . . . . . . . . . . . . . . . . 

MALAYSIA
Penang 60(4)228–2514. . . . . . . . . . . . . . . . . . . . . 

MEXICO
Chihuahua 52(14)39–3120. . . . . . . . . . . . . . . . . . 
Mexico City 52(5)282–0230. . . . . . . . . . . . . . . . . 
Guadalajara 52(36)78–0750. . . . . . . . . . . . . . . . . 
Zapopan Jalisco 52(36)78–0750. . . . . . . . . . . . . 
Marketing 52(36)21–2023. . . . . . . . . . . . . . . . . . . 
Customer Service 52(36)669–9160. . . . . . . . . . . 

NETHERLANDS
Best (31)4993 612 11. . . . . . . . . . . . . . . . . . . . . . . 

PHILIPPINES
Manila (63)2 807–8455. . . . . . . . . . . . . . . . . . . . . 
Paranaque (63)2 824–4551. . . . . . . . . . . . . . . . . 
Salcedo Village (63)2 810–0762. . . . . . . . . . . . . 

POLAND
(48) 34 27 55 75. . . . . . . . . . . . . . . . . . . . . . . . . . . 

PUERTO RICO
Rio Piedras (787)282–2300. . . . . . . . . . . . . . . . . 

RUSSIA
(7) 095 929 90 25. . . . . . . . . . . . . . . . . . . . . . . . . . 

SCOTLAND
East Kilbride (44)1355 565447. . . . . . . . . . . . . . . 

SINGAPORE (65)4818188. . . . . . . . . . . . . . . . . . 
SPAIN

Madrid 34(1)457–8204. . . . . . . . . . . . . . . . . . . . . . 
or 34(1)457–8254. . . . . . . . . . . . . . . . . . . . . . . . . . 

SWEDEN
Solna 46(8)734–8800. . . . . . . . . . . . . . . . . . . . . . . 

SWITZERLAND
Geneva 41(22)799 11 11. . . . . . . . . . . . . . . . . . . . 
Zurich 41(1)730–4074. . . . . . . . . . . . . . . . . . . . . . 

TAIWAN
Taipei 886(2)717–7089. . . . . . . . . . . . . . . . . . . . . 

THAILAND
Bangkok 66(2)254–4910. . . . . . . . . . . . . . . . . . . . 

TURKEY
(90) 212 274 66 48. . . . . . . . . . . . . . . . . . . . . . . . . 

UNITED KINGDOM
Aylesbury 44 1 (296)395252. . . . . . . . . . . . . . . . . 

NORTH AMERICA
FULL LINE REPRESENTATIVES

ARIZONA, Tempe
S&S Technologies, Inc. (602)414–1100. . . . . . . 

CALIFORNIA, Loomis
Galena Technology Group (916)652–0268. . . . . 

INDIANA, Indianapolis
Bailey’s Electronics (317)848–9958. . . . . . . . . . . 

NEVADA, Clark County
S&S Technologies, Inc. (602)414–1100. . . . . . . 

NEVADA, Reno
Galena Tech. Group (702)746–0642. . . . . . . . . . 

NEW MEXICO, Albuquerque
S&S Technologies, Inc. (602)414–1100. . . . . . . 

TEXAS, El Paso
S&S Technologies, Inc. (915)833–5461. . . . . . . 

UTAH, Salt Lake City
Utah Comp. Sales, Inc. (801)572–4010. . . . . . . 

WASHINGTON, Spokane
Doug Kenley (509)924–2322. . . . . . . . . . . . . . . . 

NORTH AMERICA
HYBRID/MCM COMPONENT SUPPLIERS

Chip Supply (407)298–7100. . . . . . . . . . . . . . . . . 
Elmo Semiconductor (818)768–7400. . . . . . . . . 
Minco Technology Labs Inc. (512)834–2022. . . 
Semi Dice Inc. (310)594–4631. . . . . . . . . . . . . . . 
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