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DISTINCTIVE CHARACTERISTICS

Combines CCITT 1.430 S/T Interface Trans-
ceiver, D-channel LAPD Processor, Audio
Processor (DSC only), and I0M-2™Intetface
In a single chip

Speclal operating modes allow realization
of CCITT 1.430 power-compliant terminal
equipment

Certified protocol software support available
CMOS technology, TTL compatible

S or T Interface Transceiver

—Level 1 Physical Layer Controller

—Supports point-to-point, short and extended
passive bus configurations

—Provides multiframe support

D-channel processing capability
—Flag generation/detection
—CRC generation/checking
—Zero insertion/deletion

—Four 2-byte address detectors

BLOCK DIAGRAM
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DISTINCTIVE CHARACTERISTICS (continued)

m  Audio processing capability (DSC only)
—Dual audio inputs
—Earpiece and loudspeaker drivers
—Filter/codec with A/p selection
—Programmable gain and equalization fiiters
—Programmable sidetone level

7 T-95-15 -

—Programmable DTMF, single tone, progress
tone, and ringer tone generation
—Programmable on-chip microphone amplifier

Pin and software compatible with the
Am79C32A ISDN Data Controlier (IDC™). The
Am79C32A is used in data-only applications

GENERAL DESCRIPTION

The Am79C30A Digital Subscriber Controller™ (DSC)
and Am79C32A ISDN Data Controller (IDC), shown
in the Block Diagram, allow the realization of highly-
integrated Terminal Equipment for the ISDN. The
Am79C30A/32A is fully compatible with the CCITT-
I-series recommendations for the S and T reference
points, ensuring that the user of the device may design
TEs which conform to the international standards.

The Am79C30A/32A provides a 192 kb/s full duplex
digital path over four wires between the TE located on
the subscriber's premises and the NT or PABX fine card.
All physical Layer functions and procedures are imple-
mented in accordance with CCITT Recommendation
1.430, including framing, synchronization, maintenance,
and muitiple terminal contention. Both point-to-point
and point-to-multipoint configurations are supported.

The Am79C30A/32A processes the ISDN basic rate bit
stream, which consists of B1 (64 kb/s), B2 (64 kb/s), and
D (16 kb/s) Channels. The B Channels are routed to
and from different sections of the Am79C30A/32A
under software control, The D Channel is partially pro-

cessed by the DSC/IDC and passed to the microproces-
sor for further processing.

The Main Audio Processor (MAP) uses Digital Signal
Processing (DSP) to implement a high performance
codecffilter function. The MAP interface supports a
loudspeaker, an eamiece, and two separate audio in-
puts. Programmable on-chip gain is provided to simplify
use of low output level microphones. The user may alter
frequency response and gain of the MAP receive and
transmit paths. Tone generators are included to imple-
ment ringing, call progress, and DTMF signals.

A Peripheral Port is provided to allow the B Channels to
be routed off-chip for processing by other peripherals.
This port is configurable as either an industry-standard
IOM-2 port, or as a serial bus port (SBP).

The TE design process is simplified by the availability of
certified protocol software packages, which provide

complete system solutions through OS| Layer 3.

AmMARP, Digital Subscriber Controller, IDC, and IDPC are trademarks of Advanced Micro Devices, Inc.

1OM-2 and ITAC are trademarks of Siemens AG.
80188 is a trademark of Intel Corp.

Am79C30A/32A
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CONNECTION DIAGRAMS T-75-15
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Note: Pin 1 is marked for orientation.
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CONNECTION DIAGRAMS T-75-1b
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The order number
(Valid Combination) is formed by a combination of:  a. Device Number

b. Speed Option (if applicable)

c. Package Type

d. Temperature Range

e. Optional Processing

AM79C30A/32A P c - B

L—— e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)

c. PACKAGE TYPE
J = 44-pin Plastic Leaded Chip Carrier (PL 044)
P = 40-pin Plastic DIP (PD 040)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am79G30A/32A
Digital Subscriber Controller (DSC)
ISDN Data Controller (IDC)

Valid Combinations
AM79C30A/32A PC,JC,PCB,JCB

Valid Combinations
Valid Combinations list configurations planned
to be supported in volume for this device. Con-
sult the local AMD sales office to confirm avail-
ability of specific valid combinations, to check
on newly released combinations, and to obtain
additional data on AMD’s standard military
grade products.

6 Am79C30A/32A
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PIN DESCRIPTION*

Line Interface Unit (LIU)

HSW
Hook-Switch (Input)

The HSW signal indicates if the hook-switch is onor off
hook. This signal may be generated with a mechanical
switch wired to ground with a pull-up resistor to Vcc. Any
change in the HSW state causes an interrupt.

LIN, LIN2
Subscriber Line Input (Differential Inputs)

The LiN1 and LINz inputs interface to the subscriber (S
reference point) via an isolation transformer. LIN2 is the
positive input; LIN1 is the negative input. These pins are
not TTL compatible.

LOUT, LOUT2
Subscriber Line Output (Differential Outputs)

The LOUT: and LOUT: line driver output signals inter-
face to the subscriber line at the S reference point via
an isolation transformer and resistors. LOUTz is the
positive S interface driver (sources current during
a High mark), and LOUT is the negative S interface
driver (sources current during Low mark). For mui-
tipoint applications, all TE's must maintain the same
polarity on the S interface. These pins are not TTL
compatible.

Main Audio Processor (MAP)
AliMAP pins are analog, and hence not TTL compatible.

AINA, AINB
Analog (Inputs)

These analog inputs allow for two separate analog
(audio) inputs to the transmit path of the codecffilter.
Input signals on either of these pins must be referenced
to AREF.

AREF
Analog Reference (Output)

This is a nominal 2.4-V reference voitage output for
biasing the analog inputs. When the MAP is disabled,
this pin is high-impedance.

CAPy, CAP:
Capacitor/Resistor (CAP:, Input; CAPz, Output)

An external resistor and capacitor are connected in
series between these pins. These components are
needed for the integrator in the Analog to Digital Con-
verter (ADC).

EAR1, EAR:
Earplece Interface (Differential Qutputs)

EAR: and EARzare the outputs from the receive path of
the filter codec. These differential outputs can directly
drive a load of 540 ohms minimum.

LSy, LS:
Loudspeaker Interface (Differential Qutputs)

LS1.and LS: are push-pull outputs which can directly
drive a load of 40 ohms minimum,

T-75-15

Microprocessor Intetface (MPI)

Ax-Ao
Address Line (Inputs)

Az, A1, and Ao signals select source and destination reg-
isters for read and write operations on the data bus.

CS
Chip Select (Input)
TS must be Low to read or write to the Am79C30A/32A.

Data transter occurs over the bidirectional data lines
(D7—Da).

D7-Do

Data Bus (Bldirectional with High Impedance State)
The eight bidirectional data bus lines are used to ex-
change information with the microprocessor. Do is the
least significant bit (LSB) and Dz is the most significant
bit (MSB). A High on the data bus line corresponds to a
logic 1, and Low corresponds to a logic 0. These lines
act as inputs when both WR and CS are active and as
outputs when both RD and CS are active. When CS is
inactive or both RD and WR are inactive, the D—Do pins
are in a high-impedance state.

INT
Interrupt (Output)

An active Low output on the INT pin informs the external
mxcroprocessor that the Am79C30A/32A needs inter-
rupt service, INT is updated once every 125 us. The INT
pin remains active until the Interrupt Register (IR) is
read or the Am79C30A/32A is reset,

RESET
Reset (Input)

Reset is an active High signal which causes the
Am79C30A/32A to immediately terminate its present
activity and initialize to the reset condition. When reset
returns Low, the Am79C30A/32A enters the IDLE
mode. The MCLK output remains active while RESET is
held High.

RD

Read (Input)

The active Low read signal is conditioned by CS and in-
dicates that internal information is to be transferred onto
the data bus. A number of internal registers are user ac-
cessible. The contents of the accessed register are
transferred onto the data bus after the High to Low tran-
sition of the RD input.

WR
Write (Input)

The active Low write signal is conditioned by CS and
indicates that external information on the data bus is to
be transferred to aninternal register. The contents of the
data bus are loaded on the Low to High transition of the
WRinput.

Am79C30A/32A
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Oscillator (OSC)

MCLK
Master Clock (Output)

The MCLK output is available for use as the system
clock for the microprocessor. It is derived from the
12.288-MHz crystal via a programmable divider in the
Am79C30A/32A which provides the following MCLK
output frequencies: 12.288, 6.144, 4,096, 3.072, 1.536,
0.768, and 0.384 MHz.

XTAL,, XTAL:
External Crystal (Output, Input)

XTAL: and XTALzare connected to an external parallel
resonant crystal for the on-chip oscillator. XTALz can
also be connected to an external source instead of a
crystal, in which case XTAL: should be left discon-
nected. The frequency must be 12.288 MHz, + 80 ppm.

Petipheral Port (PP)

SBIN
Serlal Data (Input/Output)

Whenthe Peripheral Port is programmed to SBP mode,
SBIN operates as an input for serial data. When the
Peripheral Port is programmed to |OM-2 mode, SBIN
functions as the data input except in the special case of
IOM-2 slave mode, when it becomes an open-drain out-
put during sub-frame 0 or when deactivated.

SBOUT .
Serial Data (Input/Output)

When the Peripheral Port is programmed to SBP mode,
SBOUT operates as an output for serial data. When the
Peripheral Port is programmed to IOM-2 mode, SBOUT
functions as the data output except in the special case of
I0M-2 slave mode when it becomes an input during sub-
frame 0.

SCLK

Serlal Data Clock (Input/QOutput)

When the PP is programmed to SBP mode, SCLK out-
puts a 192-kHz data clock, which may be inverted under
software control. When the PP is programmed to IOM-2
master mode, SCLK outputs a 1.536-MHz 2X data

* All signal levels are TTL compatible unless otherwise stated.

clock. In IOM-2 slave mode SCLK functions as the clock
input. The SCLK pin defaults to a high-impedance state
upon reset, but becomes active after any MUX connec-
tion is made or if the PP is programmed to IOM-2 master
mode.

SFS
Serial Frame Sync (Input/Output)

In SBP mode, SFS outputs an 8-kHz frame synchroni-
zation signal. SFS is an output in IOM-2 master mode,
and an input in IOM-2 slave mode. As an output, SFS is
active for 8-bit periods. The SFS pin defauits to a high-
impedance state upon reset, but becomes active after
any MUX connectionis made or if the PP is programmed
to IOM-2 master mode. For SBP mode, the active signal
state is Low during IDLE and 8 KHz in ACTIVE DATA
ONLY and ACTIVE VOICE AND DATA modes.

BCL/CH2STRB
Bit Clock/SBP Channel 2 Strobe
(Output, Three-state) (present only in PLCC package)

In SBP mode, this pin provides a strobe during the 8-bit
times of the second 64-kb/s data channel. In IOM-2
master mode, this pin provides a 768-kHz bit clock to aid
in the connection of non-IOM-2 devices to the port. In
IOM-2 slave mode this pin is high-impedance.

Power Supply Pins

PLCC Packages

AVee  +5-V analog power supply, +5% (PLCC only)
AVss  Analog ground (PLCC only)

DVss  Digital ground (PLCC only)

DVec  +5-V digital power supply, +5% (PLCC only)

DIP Packages

Vee +5-Vpower supply, 5% (DIP only)

Vss Ground (DIP only)

Note: For best performance, decoupling capacitors should be
installed between V. and V¢, as close to the chip as possible.

Do not use separate supplies for analog and digital power and
ground connections.

8 Am79C30A/32A
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OPERATIONAL DESCRIPTION

Overview of Power Modes

The minimization of power consumption is a key factor
in the design of Terminal Equipment for the ISDN, and
the DSC/IDC employs two basic approaches to power
management:

1. The power consumption of the DSC/IDC itseif is man-
aged by use of four basic power modes which allow
unused functional blocks to be disabled. The INIT reg-
ister may be programmed to select ACTIVE VOICE
AND DATA,ACTIVEDATAONLY, IDLE, or POWER-
DOWN mode, depending upon which DSC/IDC re-
sources are required at the time.

2.The power consumption of the controlling micro-
processor system may be controlled by driving the
processor clock with the DSC/IDC MCLK output. A
wide range of MCLK operating frequencies may be
selected, and a special Clock Speed-up function is
provided which increases the speed of MCLK upon
the occurrence of a key event, without processor in-
tervention. Control of MCLK frequency and Clock
Speed-up is accomplished by programming of the
INIT and INIT2 registers, as described later.

ACTIVE VOICE AND DATA Mode

In ACTIVE VOICE AND DATA mode all functional
blocks of the DSC/IDC are available. Device registers
may be accessed through the MPI, the LIU and DLC are
available, the OSC is running, the Peripheral Port is
available, MUX connections may be made, the Secon-
dary Tone Ringer may be activated, and the MAP is op-
erational (DSC only).

ACTIVE DATA ONLY Mode

ACTIVE DATA ONLY mode is similarto ACTIVE VOICE
AND DATA mode, except that the MAP (DSC only) is
disabled to reduce system power consumption. This
increases the amount of power available for the Secon-
dary Tone Ringer or microprocessor system during the
phases of call setup and teardown, or during a data-only
telephone call.

IDLE Mode

IDLE mode is the RESET default mode of DSC/IDC
operation, and represents an operational state in which

- power consumption is reduced, yet the microprocessor
system is operational to program DSC/IDC registers or
perform other required background tasks. IDLE mode
may also be entered by appropriate programming of the
INIT register.

In IDLE mode, the MCLK output is available to drive the
microprocessor system, the MP! is available for pro-
gramming of DSC/IDC registers, and the LIU is avail-
able to initiate or respond to S/T interface activily. The
HSW hookswitch interrupt is also available in IDLE.

IDLE mode reduces DSC/IDC power consumption by
disabling the MUX, DLC, and MAP functional blocks.
The Peripheral Port is also disabled, except that an

4 T«75.15

10M-2 activation request interrupt is possible, and the
SFS and SCLK outputs may still be activated. The SFS
and SCLK outputs are high-impedance upon RESET,
but become active after any MUX connection is pro-
grammed. The DLC read-only registers are cleared
when the DSC/IDC enters the IDLE mode.

POWER-DOWN Mode

POWER-DOWN mode consumes the least power of all
the DSC/IDC power options, and differs from IDLE
mode in that all clocks including the XTAL oscillator are
stopped. Most functional blocks are disabled, except for
those required to recognize key external events that will
force the DSC/IDC to return to IDLE mode.

The POWER-DOWN mode is not available uniess the
POWER-DOWN ENABLE bit is setinthe INIT2 register;
see the INIT2 register description for further details.

Entering the POWER-DOWN Mode

The POWER-DOWN mode is entered by appropriate
programming of the INIT and INIT2 registers. Selection
of the POWER-DOWN mode causes the DSC/IDC to
begin an internal countdown of at least 250-MCLK cy-
cles after which the MCLK and XTAL1 outputs are both
stopped and held High, and the XTALzinput will be dis-
regarded. The purpose of this countdown cycle is to al-
low the microprocessor time for housekeeping opera-
tions before its clock is stopped. If an interrupt causes
the DSC INT pin to go Low during the countdown, the
POWER-DOWN mode bits in the INIT register will be re-
set and the countdown will be cancelled.

Ifthe LIU is enabled and in any state other than F3 atthe
end of the countdown, MCLK is stopped but the oscilla-
tor continues to run. This allows the LIU to identify the
incoming signal and either (1) generate an interrupt and
force the DSC/IDC to IDLE when activation is complete,
or (2) move to the F3 state and stop the oscillator once
the line goes idle.

Exiting the POWER-DOWN Mode

The DSC/IDC will exit the POWER-DOWN mode and
enter the IDLE mode upon the occurrence of any of the
following events:

m The DSC/IDC receives a hardware reset via the RE-
SET pin.

= The TS and WR pins are both pulled Low at the same
time, as would occur during a normal write operation
from the microprocessor to the DSC. No data will be
transferred by this operation.

® The HSW hookswitch pin changes state, and the
hookswitch interrupt is enabled.

m The LIU receiver is enabled, detects an incoming sig-
nal on the S/T interface, and achieves activation as
indicated by a transition to state F7. Both the INT pin
and the F7 transition interrupt must be enabled for
POWER-DOWN to be exited. Note that if the LIU is

Am79C30A/32A
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enabled, it may restart the oscillator so that it can
identify the activity on the interface. If the activity is
determined to be noise, the LIU will stop the oscillator
and continue to monitor the line without an interrupt or
returning to IDLE.

m The IOM-2 interface is enabled as a clock master
and the SBIN input pin goes Low. This indicates that
a slave device wants to activate the IOM-2 interface
and communicate with the DSC. Both the INT
pin and the IOM-2 timing request interrupts must be
enabled for POWER-DOWN to be exited.

® The IOM-2 interface is enabled as a clock slave and
the SCLK input pin goes High. This indicates that
the master device is activating the IOM-2 interface
and the DSC must wake up in order to monitor the
data. Both the INT pin and the IOM-2 timing request
interrupts must be enabled for POWER-DOWN to be
exited.

Ifthe DSC/IDC is awakened by any condition other than
RESET, the MCLK output will be restored to its previ-
ously programmed frequency, and will not generate any
shortened or spurious output cycles. If the DSC/IDC is
revived by RESET, MCLK will default to its normal
6.144-MHz rate. The DSC/IDC provides a minimum of
2- MCLK cycles prior to activating the interrupt pin when
exiting POWER-DOWN mode.

MCLK Frequency Control

The MCLK frequency.selection bits in the INIT register
are unchanged from revision D. However, additional
MCLK frequencies are available by programming bits in
the INIT2 register. No shortened or spurious clock
pulses that might disrupt the external microprocessor
will result when the MCLK frequency is changed.

In order to reduce the probability of errant software dis-
rupting system operation, the INIT2 register requires
two consecutive writes before the value will be entered
into the register. Note that there will be no MCLK count-
down as is the case for entering POWER-DOWN mode
if INIT2 is programmed to cause MCLK to STOP, and
there will be no shortened or spurious MCLK pulses.

MCLK Clock Speed-up Function

A programmable automatic MCLK speed-up option is
provided that will force a hardware reset of INIT2 bits
3-0, which will cause the MCLK frequency to be re-
stored to the value programmed in the INIT register.
There are two events that will trigger the clock speed-up
function:

1.the DLC receive FIFO threshold has been reached, or

2.a second packet begins to be received while data
from a prior packet is still in the receive FIFO.

The second packet case requires provision of an inter-
rupt; see the DLC register section for further informa-
tion. The clock speed-up function allows the user to pro-
gram a very slow MCLK frequency using INIT2 when D
Channel activity is minimal. If a burst of activity is seen

on the D Channel which exceeds the programmed
threshold of the receive FIFO or threatens to overrunthe
receive FIFO status buffers, MCLK will instantly toggle
back to the higher frequency programmed in the INIT
register. This eliminates the latency incurred if an inter-
rupt has to be serviced to change the clock speed, and
allows the overall system power o be reduced during
typical voice connections. Note that automatic clock
speed-up will not function uniess at least one of the
associated interrupts are enabled so that the processor
can be informed that the clock speed has been altered.

Global Register Functions

INIT Register (INIT) defauit = 00H; Address = Indirect
21 Hex, Read/Write

Bit
76543210 Function
XXXXXX00 IDLE mode
XXXXXX01 ACTIVE VOICE AND DATA mode
XXXXXX10 ACTIVE DATA ONLY mode
XXXXXX11 POWER-DOWN mode
XXXXX0XX TNT output enabled
XXXXX1XX INT output disabled
XX000XXX MCLK frequency = 6.144 MHz
XX001XXX MCLK frequency = 12,288 MHz
XX010XXX MCLK frequency = 3.072 MHz
XX011XXX MCLK frequency = 6.144 MHz
XX100XXX MCLK frequency = 4.096 MHz
XX101XXX MCLK frequency = 6.144 MHz
XX110XXX MCLK frequency = 6.144 MHz
XX111XXX MCLK frequency = 6.144 MHz
XOXXXXXX DLC receiver abort disabled
XTXXXXXX DLC receiver abort enabled
OXXXXXXX DLC transmitter abort disabled
TXXXXXXX DLG transmitter abort enabled

INIT2 Register (INIT2) default = 00H; Address=
Indirect 20 Hex, Read/Write

A special write procedure must be followed in order to
modify the contents of the INIT2 Register, since the
INIT2 register includes control bits which could result in
the stopping of the microprocessor clock. This proce-
dure greatly reduces the probability of errant software
disabling the system, and is described as follows:

1. Write the INIT2 address to the Command Register.
2. Write to the Data Register (INIT2 is not yet updated).
3. Write the INIT2 address to the Command Register.
4. Write to the Data Register (INIT2 Is updated).

The writes must take place without any intervening indi-
rect accesses to the DSC/IDC.

10 Am79C30A/32A
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Bit
76543210

Function

OOXXXXXX

000XXXXX

001 XXXXX

00X0XXXX
00X 1XXXX

00XX0XXX
00XX1XXX

00XXX000

00XXX001
00XXX010
00XXX011
00XXX100
00XXX101
00XXX110
00XXX111

Reserved, must be written to 0
READ’s are undefined.

POWER-DOWN disabled; writing 11

to the INIT register will put the DSG/DC
into IDLE mode

POWER-DOWN enabled; writing 11

to the INIT register will put the DSC/IDC
into POWER-DOWN mode

Multiframe Interrupt Filter disabled
Muttiframe Interrupt Filter enabled (see
LIU sectlon for detailed description)
Clock speed-up option disabled

Clock speed-up option enabled; if set, this
register bit will be cleared when the DLC
FIFO receive threshold or second packet

Teceived interrupt is triggered

MCLK frequency determined by INIT
register

MCLK frequency is 1.5636 MHz
MCLK frequency is 768 kHz
MCLK frequency is 384 kHz
MCLK stopped in High state
Reserved

Reserved

Reserved

RESET Operation

The Am79C30A/32A canbe reset by driving the RESET
pin High. When power is first supplied to the DSC/IDC, a
reset mustbe performed. This initializes the DSC/IDC to
its default condition as defined in the following table:

Pin Name

State following RESET

D,-D, .
MCLK
NT
SBOUT
SFS
SCLK
LS, LS,
EAR,
EAR,
AREF
LouT,
LOUT,

High-impedance
6.144 MHz
Logical 1
High-impedance
High-impedance
High-impedance
High-impedance
High-impedance
High-impedance
High-impedance
High-impedance
High-impedance

Receive and Transmit Abort Commands

The microprocessor has the option via INIT register bits
6 and 7 to abort the receive and transmit D-channel
packets. When the microprocessor sets one of these
bits, the Am79C30A/32A aborts the respective opera-
tion. The frame abort sequence is defined in greater
detail later. (See Data Link Controller section.)

Interrupt Handling

The Am79C30A/32A generates either no interrupt or
only one interrupt every 125 us. Once asserted, INT
remains active until the microprocessor responds by
interrogating the Am79C30A/32A’s Interrupt Register
(IR). Reading the IR in response to an activated INT pin
deactivates the TNT pin, and clears the [R.

If an interrupt causing event occurs while the IR is being
read by the microprocessor, the effect of the event is
held until the microprocessor has completed its read
cycle. A reset clears all interrupt causing conditions.

Bits 0,1, and 4 of the IR, if set, advise the microproces-
sor that the respective buffer is ready for reading or writ-
ing. If bit 0 is set due to an empty buffer, the D-channel
Transmit Buffer must be serviced within 375 ps. If bit1 is
set and the D-channel Receive Buffer is full, the buffer
must be serviced within 425 ps. This is to prevent erro-
neous data transfers causing transmitter underrun and
receiver overrun errors. If bit 4 is set then the Bb or Bc
buffers must be accessed within 122.4 ps. This is to pre-
vent erroneous data transfers. Only one interrupt is
used to signal accessibility for both B Channels of the S
interface. Since the data transfer must occur synchro-
nously to the Sinterface, any data access to either Bb or
Bc or both must be made within the 122.4 ps limit.

Note that even though only a single interrupt is issued,
either or both S-interface B Channels must be serviced.
IRbits 2, 3,5, 6, and 7, if set, indicate that a bit has been
set in the associated status or error register, All of the
interrupts generated by the Am79C30A/32A can be indi-
vidually disabled. Inthe case of IR bit 7, the interrupt can
also be masked by setting PPIER bit 7 to 0.

DMR1, DMR2, DMR3, LMR2, MCR4, and MF control
the mask conditions which affect the INT pin. The INT
pinis activated only by interrupts which are not disabled
and the Interrupt Register reflects the status of enabled
interrupts. The INT pin can be disabled by setting INIT
register bit 2 to a logical 1.

The Am79C30A/32A has facilities that allow the micro-
processor to read the status registers (status update is
inhibited during status read) orthe IR at any time during
functional operation.

Am79C30A/32A
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Table 1. Format of the Interrupt Register (IR), Read Only
Bit Interrupt Generated/Action Required Interrupt Mask
0 D-channel transmit threshold interrupt/load D-channel Transmit Buffer DMR1 bit 0
1 D-channel receive threshold interrupt/read D-channel Receive Buffer DMR1 bit 1
2 D-channel status interrupt/read DSR1
Source Cause
DSR1 bit0 Valid Address (VA) or End of Address (EOA) DMR3 bit 0
DSR1 bit 1 When a closing flag is received or a receive error ocours DMR1 bit 3
DSR1 bit6 When a closing flag is transmitted DMR3 bit 1
3 D-channel error interrupt/read DER and DSR2 bit 2
Source Cause
DER bit 0 Current received packet has been aborted DMR2 bit 0
DER bit 1 Non-integer number of bytes received DMR2 bit 1
DER bit 2 Collision abort detected DMR2 bit 2
DER bit 3 FCS error DMR2 bit 3
DER bit 4 Overflow error DMR2 bit 4
DERbit5 Underilow error DMR2bit 5
DER bit 6 Overrun error DMR2 bit 6
DER bit 7 Underrun error DMR2 bit 7
DSR2 bit 2 Receive packet lost DMR3 bit 6
4 Bb or Bc byte available or buffer empty interrupt/read or write Bb or Be buffers MCR4 bit 3
5 LIU status interrupt/read LSR
Source Cause
LSRbit3 Change of state to F3 LMR2 bit 3
LSRbit4 Changs of state fromAo F7 LMR2 bit 6
LSR bit 5 Change of state from#o F8 LMR2 bit 4
LSR bit 7 HSW change of state LMR2 bit 5
6 D-channel status interrupt/read DSR2
Source Cause
DSR2 bit 0 Last byte of received packet DMR3 bit 2
DSR2 bit 1 Receive byte available DMRS3 bit 3
DSR2 bit 3 Last byte transmitted DMRS3 bit 4
DSR2 bit 4 Transmit buffer available DMRS bit 5
DSR2 bit 7 Start of second packet EFCR bit 1
7 Multiframe or PP interrupt/read MFSB and PPSR
Source™ Cause
MFSB bit 5 S-data available MF bit 1
MFSB bit 6 Q-bit buffer empty MF bit 2
MFSB bit 7 Multiframe change of state (in/out of sync) MF bit 3
PPSR bit 0 Monitor receive, data available PPIER bit 0
PPSR bit 1 Monitor transmit, buffer available PPIER bit 1
PPSR bit 2 Monitor EOM received PPIER bit 2
PPSR bit 3 Monitor abort received PPIER bit 3
PPSR bit 4 C/l channel 0, data change PPIER bit 4 ‘
PPSR bit5 C/l channel 1, data change PPIER bit 5
PPSR bit 6 10M-2 timing request PPIER bit 6

12 Am79C30A/32A
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FUNCTIONAL DESCRIPTION

Microprocessor Interface (MPI)

The Am79C30A/32A can be connected to any general
purpose 8-bit microprocessor via the MPI. The MCLK
from the Am79C30A/32A can be used as the clock for
the microprocessor. The MPIlis aninterruptdriveninter-
face containing all the circuitry necessary for access to
the internal programmable registers, status registers,
coefficient RAM, and transmit/receive bulffers.

MPI External Interface
The MPI has the following external connections:

Name - Direction Function

D,-D, Bidirectional Data Bus

A, A, and A, Inputs Address Line

RD Input Read Enable

Input Write Enable

Input Chip Select

ET Input Initialization
Output Interrupt

T-75-15

Direct Registers
Access to the Direct Registers of the Am79C30A/32A is

controlled by the state of the CS, RD, WR, Az, A1, and Ao
input pins, as defined below by Table 2.

Indirect Registers

To read from or write to any of the Indirect Registers, an
indirect address command is first written to the Com-
mand Register (CR). One or more data bytes may then
be transferred to or from the selected register through
the Data Register (DR).

Registers within certain groups canbe quickly accessed
by using internal circuitry which automatically incre-
ments the indirect value. In Table 3, the “bytes trans-
ferred numbers” are the number of bytes which are read
or written to the DR after the CR has been loaded.
Whenever the CR is loaded, any previous commands
are automatically terminated.

Table 2. Direct Register Access Guide

A, Reglster(s) Accessed

Command Register (CR)
Interrupt Register (IR)
Data Register {DR)

Data Register (DR)

D-channel Status Register 1 (DSR1)

D-channel Error Register (DER) (2-byte FIFO)

D-channel Transmit Buffer (DCTB) (8- or 16-byte FIFO)
" D-channel Receive Buffer (DCRB}) (8- or 32-byte FIFO)

Bb channe! Transmit Buifer (BBTB)
Bb channel Receive Butfer (BBRB)
Bc channel Transmit Buffer (BCTB)
Bc channel Recsive Buffer (BCRB)

D-channel Status Register 2 (DSR2)
No access (X = logical 0 or 1)

|3 BEITSE TSID VSIS

-Note: The RD and WR signals must never both be Low under normal operating conditions.

Am79C30A/32A
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Table 3. Indirect Register Access Guide
Operation Register Indirect
Block Register Number Name Mode Address Byte Sequence
INIT 1 INIT RW 21H One byte transferred
INIT 2 INIT2 RW 20H One byte transferred
LIV LiU Status Register 1 LSR R AtH One byte transferred
LIU LIU Priority Register 2 LPR RW A2H One byte transferred
LIV LIU Mcde Register 1 3 LMR1 RW A3H One byte transferred
LIU LIU Mode Register 2 4 LMR2 RW A4H One byte transferred
LIU — 5 Perform 2—4 — A5H LPR, LMR1, LMR2
LIU Multiframe Register 6 MF RW AGH One byte transferred
LIU Multiframe S-Bit/Status 7 MFSB R A7H One byte transfeired
Register
LIV Multiframe Q-Bit Buffer 8 MFQB W A8H One byte transferred
MUX 1 MCR1 RW 41H One byte transferred
MUX 2 MCR2 RW 42H One byte transferred
MUX 3 MCR3 RW 43H One byte transferred
MUX 4 MCR4 RW 44H One byte transferred
MUX 5 Perform 1—4 — 4A5H MCR1, 2,3, 4
MAP X Filter Coefficient Register 1 X Coeff. RW 61H ho LSB, ho
MSB...h7 MSB
MAP R Filter Coefficient Register 2 R Coeff. RW 62H ho LSB, ho
MSB...h7 MSB
MAP GX Gain Coefficient Register 3 GX Coeff. RW 63H LSB, MSB
MAP GR Gain Coefficient Register 4 GR Coeff. RW 64H L.SB, MSB
MAP GER Gain Coefficient Register 5 GER Coeff. RW 65H L.SB, MSB
MAP Sidetone Gain Coefficient 6 STG Coeff. RW 66H LSB, MSB
Register
MAP Frequency Tone Generatot 7 FTGR1,FTGR2 RMW 67H FTGR1, 2
Register 1, 2
MAP Amplitude Tone Generator 8 ATGR1,ATGR2 RMW 68H ATGR{1, 2
Register 1, 2
MAP MAP Mode Register 1 9 MMR1 RW 69H One byte transferred
MAP MAP Mode Register 2 10 MMR2 RW 6AH One byte transferred
MAP — 11 Perorm 1-10  — 6BH 46 bytes loaded
1-10
MAP MAP Mode Register 3 12 MMR3 RW 6CH One byte transferred
MAP Secondary Tone Ringer 13 STRA RW 6DH One byte transferred
Amplitude
MAP Secondary Tone Ringer 14 STRF RW 6EH One byte transferred
Frequency
DLC First Received Byte Address 1 FRART1, 2,3 RW 81H FRART1, 2, 3
Registers 1, 2,3
DLC Second Received Byte Address 2 SRAR1, 2,3 RW 82H SRAR1, 2,3
Register 1, 2, 3
DLC Transmit Address Register 3 TAR RW 83H LSB, MSB
DLC D-Channel Receive Byte Limit 4 DRLR RW 84H LSB, MSB
Register
DLC D-Channel Transmit Byte Count 5 DTCR RW 85H One byte transferred
Register
bLC D-Channel Mode Register 1 6 DMR1 RW 86H One byte transferred
DLC D-Channel Mode Register 2 7 DMR2 R/W 87H One byte transferred

1 Am79C30A/32A
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Table 3. Indirect Register Access Guide, continued

Operation
Block

Register.

Register Number

Indirect

Name Mode Address Byte Sequence

DLC - 8

DLC D-Channel Receive Byte Count 9
Register

DLC Random Number Generator 10
Register

bLC Random Number Generator 11
Register

bLC First Received Byte Address 12
Register 4

DLC Second Received Byte 13
Address Register.4

DLC D-Channel Mode Register 3 14

DLC D-Channel Mode Register 4 16

DLC — 16

DLC Address Status Register 17

DLC Extended FIFO Control 18
Register

Petform 1-7 88H 4 bytes loaded 1-7

LSB, MSB

DRCR R 89H

RNGR1 (LSB) RW 8AH One byte transferred

RNGR2 (MSB) 8BH One byte transferred

FRAR4 8CH One byte transferred

SRAR4 8DH One byte transferred

DMR3 8EH
DMR4 8FH
Perform 12-15 90H

One byte transferred
One byte transferred

FRAR4, SRAR4,
DMR3, DMR4

One byte transferred
One byte transferred

ASR 91H
EFCR 92H

Peripheral Port Control Register 1
Peripheral Port Status Register

Peripheral Port Interrupt
Enable Register

Monitor Transmit Data Register
Monitor Recelve Data Register
G/l Transmit Data Register 0
C/l Receive Data Register 0

G/l Transmit Data Register 1
G/l Receive Data Register 1

Peripheral Port Control
Register 2

PPCR1
PPSR
PPIER

One byte transferred
One byte transferred
One byte transferred

MTDR
MRDR
CITDRO
CIRDRO
CITDR1
CIRDR1
PPCR2

One byte transferred
One byte transferred
One byte transferred
One byte transferred
One byte transferred
One byte transferred
One byte transferred

ITIVsSIDsSTS D
E: E

Line Interface Unit (LIU)

The LIU connects to the four-wire S interface through a
pair of isolation transformers, one for the transmit and
one for the receive direction, as shown in Figure 1.

The receiver section of the LIU consists of a differential
receiver, circuitry for bit timing recovery, circuitry for
detecting High marks and Low marks, and a frame
recovery circuit for frame synchronization. The receiver
converts the received pseudo-ternary coded signals to
binary before delivering them to the other blocks of the
Am79C30A/32A. It also performs collision detection (E
and D bit comparison) per the CCITT recommendations
so that several TEs can be connected to the same S
interface.

The transmitter consists of a binary to pseudo-ternary
encoder and a differential line driver which meets the
CCITT recommendations for the S interface.

The Am79C30A/32A can establish multiframe synchro-
nization, receive S-bits, and transmit Q-bits synchro-
nized to the received frame.

External Interface

The LIU can be connected to both point-to-point and
point-to-multipoint configurations at the CCITT S refer-
ence point. The point-to-point configuration consists of
one TE connected to the NT or PABX line card. The
point-to-multipoint configuration can have multiple TEs
connected to one NT.

" Line Code

Pseudo-ternary coding is used for both transmitting and
receiving over the S interface. In this type of coding, a
binary 1 is represented by a space (zero voltage), and a
binary 0 is represented by a High mark or a Low mark.
Two consecutive binary Os are represented by alternate
marks to reduce DC offset on the line, A mark followed,
either immediately or separated by spaces, by a mark of
the same polarity, is defined as a code violation. Code
violations are used to identify the boundaries of the
frame.

Am79C30A/32A
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Frame Structures

In both transmit and receive directions, the bits are
grouped into frames of 48 bits each. The frame structure
is identical for both point-to-point and point-to-multipoint
configurations. Each frame transmitted at 4 kHz con-
sists of several groups of bits.

Multiframing

If multiframing is enabled, the Am79C30A/32A recog-
nizes and establishes multiframe synchronization
based on the monitoring of the FA- (Q-bit control) and
M- (M-bit control) bits. The Am79C30A/32A also re-
celves and compiles S-bits, and transmits Q-bits syn-
chronized to the received frame.

Establishment of Multiframe Synchronization

When the enable multiframe synchronization bit (bit 0 of
the Multiframe Register) is set and the LIU is in state F7,
the LIU monitors the FA- (Q-bit control) and M- (M-bit
control) bits. When three consecutive multiframes with
the M-bits and Fa bits set as defined in Table 4 are re-
celved, the multiframe synchronized bit (bit 7 of the Mul-
tiframe Register) and multiframe change of state bit (bit
7 of the Multiframe S-bit/Status Buffer) are set. Note that
S-bit data is received, compiled and transferred to the
user after attaining synchronization at the start of the
next multiframe.

S-bit Reception

The default operation of the DSC/IDC is that the LIU will
receive and pass multiframe data to the user in 5-bit in-
crements four times per multiframe, regardless of the
value of the data. After multiframe synchronization has
been requested and established, the microprocessor

can read the Multiframe S-bit/Status Buffer (MFSB)
once the S-bit available bit (MFSB bit 5) is set. The S-
data available bit is set to a logical 1 when the
Am79C30A/32A has received five S-bits (one S-bit per
S interface frame) synchronized to the setting of the
FA-bitto alogical 1 and transferred them into the MFSB.
Once the S-bit available bit is set, the MFSB must
be accessed within 1.25 ms or succeeding S-data will
be lost.

Subsequent to the originai definition of the DSC/IDC,
the CCITT has defined a structure for the 20 multiframe
bits, which specifies five 4-bit channels. Furthermore,
the idle code for these channels has been defined as
0000. An enhanced mode of multiframe reception has
been included, which may be enabled by setting INIT2
bit 4 to a 1. This enhanced mode reduces processor
overhead by generating an interrupt only upon the
reception of a non-zero S-channel word. INIT2 bit 4 will
be automatically cleared by hardware when the five
received data bits in the MFSB are not all 0s, as long as
MF bit 1 (interrupt enable) is set. This allows subsequent
valid all-zero words to be received. Furthermore, when
the first five S-bits of the multiframe are loaded into the
MFSB, bit 4 of the MF register will be set, which allows
identification of the position of received words within the
multiframe.

Transmission of Q-bits

The microprocessor can load the Multiframe Q-bit
Buffer (MFQB) once the Q-bit buffer empty bit (bit 6 of
the Multiframe S-bit/Status Buffer) is set. The Q-bit
buffer empty bit is set to alogical 1 at reset orwhen data
that has been written to the Multiframe Q-bit Buffer is
transferred to the LIU. The Q-bit buffer empty bit is
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Figure 1. LIU Biock Diagram
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Table 4. Multiframing Structures
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cleared to a logical 0 when the Multiframe S-bit/Status
Buffer is read. After multiframing has been requested
and established, the Am79C30A/32A transfers the data
written into the Q-bit Register to the LIU synchronized
to the multiframe irrespective of the receipt of valid Q-
control bits. If the microprocessor does not reload the
Q-bit Register for retransmission, the Q-bit pattern is
repeated in the next multiframe.

“If multiframing is enabled but muitiframe synchroniza-
tion is not established, the LIU transmits the value
loaded in MFQB bit 4 in all Q-bits. The default value of
MFQB hit 4 is a logical 0 which satisfies the CCITT rec-
ommendations. When synchronization is achieved, the
contents of MFQB bits 3 to 0 are transmitted according
to Table 4. ’

Loss of Muiltiframe Synchronization

The Am79C30A/32A continuously monitors the FA-
(Q-bit control) and the M-bits to assure multiframe
synchronization. Once muitiframe synchronization is
established, multiframe synchronization is lost if three
consecutive invalid multiframes are received, orthe LIU
exits state F7, or multiframing is disabled. When loss of
multiframe synchronization occurs, bit 7 of the Multi-
frame Register is set to alogical 0, and bit 7 of the Muiti-
frame S-bit/Status Buffer is set to a logical 1. The
Am79C30A/32A also terminates the reception of S-bits
and transmission of Q-bits until multiframing synchroni-
zation is re-established.

LIU Registers
The LIU contains the following registers:

Reglsters

No./Registers

Mnemonlc

LIU Status Register

LIU Priority Register

LIU Mode Registers

Muitiframe Register

Multiframe S-Bit/Status Register
Multiframe Q-Bit Buffer

LSR

LPR

LMR1, LMR2
MF

MFSB

MFQB

Am79C30A/32A




MMV‘ICRO (TELECOM)

c8E D

T-75-15

LIU Status Register (LSR), Read Only; Address = Indirect A1H

The LSR has the following format:

Bit Loglcal 1

Generates Interrupt

2,1,0 Binary values 000 through 110 represent the LIU activation circuitry’s

current state (F2 through F8, respectively) Bit 2 is MSB

3 Change of state to F3

4 Change of state from#fto F7
5 Change of state from/to F8
6 HSW state

7 HSW change of state

No
FLMR2bit3=1
fLMR2bit6 =1
fLMR2bit4 =1
No
fLMR2 bit5 =1

When the microprocessor reads the LSR, bits 3, 4, 5,
and 7 are cleared. The other bits retain the current
status of the LIU. Bits 0 to 2 are defined such that state
F2 (see CCITT 1.430 state matrix tables) is coded as 0,
F3 as 1, F4 as 2, and so on, where bit 0 is the LSB. The
LIV interrupts the microprocessor via bit 4 of the LSR
when activation has been achieved (that is, when the
LIU moves to state F7 upon receipt of INFO 4). During
reset the LSR is 0. Subsequent to removing the reset,
the Am79C30A/32A goes to state F2 and reflects the
condition of the HSW as well as the condition of S inter-
face after the receiver has been enabled.

LIU D-channel Priotity Register (LPR), Read/Write

The LPR contains the priority level for D-channel
access. Its default value after reset is 0.

The D-channel access procedure of the Am79C30A/
32A uses the priority level programmed inthe LPR. The
priority mechanism defined by the CCITT |-series
recommendations is fully implemented if the LPR is
programmed via the microprocessor to conform to the

priority class of the Layer 2 frame to be transmitted. The
LPR has 16 possible programmable priority levels. The
priority levels are numbered from 0 to 15. Priority Level
0 corresponds to counting eight 1s in the echo channel,
priority Level 1 corresponds to counting ten 1s in the
echo channel, and priority Level 2 corresponds to
counting twelve 1s, and so on. The DSC automatically
handles transitions between the programmed priority
level nand the associated odd value n + 1. The priority is
incremented following a successfully transmitted
packet, and decremented when the higher count has
been satisfied.

The LPR has the following format:

Bits Description

3,2,1,0 D-channel access priority level
Bit0is LSB

7,6,54 Reserved, reads logical 0

LiU Mode Register (LMR1), Read/Write; Address = Indirect A3

LMR1 is defined as follows:

Bit Logical 1 Logical 0 (default value)

0 Enable B1 transmit Disable B1 transmit

1 Enable B2 transmit Disable B2 transmit

2 Disable F transmit Enable F transmit

3 Disable F, transmit Enable F, transmit

4 Activation request No activation request

5 Go from F8to F3 No transition

6 Enable receiverAransmitter Disable receivertransmitter

7 Reserved; must be set to logical 0 Reserved; must be set to logical 0

The F and Fabits in LMR1 (bits 2 and 3) should be enabled during the activation procedure so that the Am78C30A/32A

can respond with INFO 3.

LMR1 bit 4 is used to transfer the signals PH-AR and Expiry of Timer from the microprocessor to the LIU (see CCITT
1.430 state diagram—activation request). PH-AR is defined as bit 4 being a logical 1 and Expiry of Timer is defined as
the transition of bit 4 from a logical 1 to a logical 0. This bit must not be set until the LIU, as reflected in the LSR, is in
state F3, F6 or F7 and the receiver has been enabled for a minimum of 250 ps.

LMR1 bit 6 is primarily used to disable the receiver when the terminal does not require access to the S interface sig-
nals. This bit is cleared by reset and must be written to logical 1 in order to receive activation from the S interface, or to

request activation.

18 Am79C30A/32A
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LIU Mode Register 2 (LMR2), Read/Write; Address =indirect AdH

LMR2 is used to select the following operations:

Bit Loglcal 1

Loglcal 0 (default value)

D-channel loopback at Am79C30A/32A enable
D-channel loopback at LIU enable

D-channel back-off disable

F3 change of state interrupt enable

F8 change of state interrupt enable

HSW interrupt enable

F7 change of state interrupt enable

Reserved; must be set to logical 0

~Noad~hOND—+~O

D-channel loopback at Am79C30A/32A disable
D-channel loopback at LIU disable

D-channel back-off enable

F3 change of state interrupt disable

F8 change of state interrupt disable

HSW interrupt disable

F7 change of state interrupt disable

Reserved; must be set to logical 0

The three D-channelloopback controls defined in LMR2
bits 0,1,and 2 are explained below:

Bit 0, D-channel loopback at Am79C30A/32A enable:

Am79C30A NT/PABX

This remote loopback is provided for maintenance pur-
poses from the NT's perspective. The NT transmits D-
channel bits to the Am79C30A/32A where they are
internally looped (with the Data Link Controller) and
transmitted back to the NT. The incoming D-channel
data can be accessed by the microprocessor; however,
the microprocessor cannot send data on the outgoing
D Channel.

Any difference between the transmitted D-channel
bits and the received E-channel bits to/from the
Am79C30A/32A (normally detected as an error which
haits the transmission) is ignored, thereby allowing the
transmisslon to continue.

Bit 1, D-channel loopback at LIU enable:

Am79C30A NT/PABX

0

This local loopback is provided for local testing. Data on
the incoming D Channel is ignored. The data from the
microprocessor is processed by the DLC and then
looped back to the microprocessor in addition to being
output to the S interface.

Bit 2, D-channel back-off disable:

D 8 D
B >
Lg Ll

Am79C30A NT/PABX

D
E

4o

This loopback is provided for maintenance purposes
from the TE's perspective. The Am79C30A/32A trans-
mits D-channel bits to the NT where they are looped and
transmitted back to the Am79C30A/32A in the E Chan-
nel. The operationis normal except differences between
the D and E Channels do not halt the transmission.

Multiframe Register (MF), Read/Write; Address =Indirect A6H

Bit Loglcal 1

Loglcal 0 (Default value)

Enable multiframe synchronization

Enable S-data available interrupt

Enable Q-bit buffer empty interrupt

Enable Multiframe change of state interrupt
First subframe '
Not used, reads logical 0

Multiframe synchronized (read only )

Disable multiframe synchronization
Disable interrupt

Disable interrupt

Disable interrupt

Not first subframe

Not used, reads logical 0

Multiframe not synchronized (read only)
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Multlframe S-bit/Status Buffer (MFSB), Read Only ; Address = Indirect A7H

Bit Description Generates Interrupt
0 S1 No

1 82 No

2 83 No

3 S4 No

4 S5 No

5 S-data available If MF bit 1 = 1

6 Q-bit buffer empty f MFbit2 =1

7 Multiframe change of state fMFbit3=1

The MFSB reset default value is 40H.

Multiframe Q-bit Buffer (MFQB), Write Only;
Address = Indirect ABH

Bit Description

Q1 (default = 1)

Q2 (default = 1)

Q3 (default = 1)

Q4 (default = 1)

Q-bit value when multiframing enabled

but synchronization not achieved (default = 0)
6,6,7 Not used

WD = O

Multiplexer (MUX)

The MUX contains the following registers:

Register No./Registers Mnemonic

MUX Control Registers 4 MUX1, MUX2,
MUX3, MUX4

The Multiplexer is used to selectively route 64-kb/s full-
duplex B Channels between the LIU (Line Interface
Unit), MAP (Main Audio Processor), MPI (Microproces-
sor Interface), and the PP (Peripheral Port).

The logical channels available at the MUX are shown in
Figure 2. They are:

1.from/to the LIU Channels B1 and B2

2. from/to the MAP Channel Ba

3. from/to the MPI Channels Bb and B¢

4. fromvto the PP Channels Bd, Be, and Bf.

For any specific application, the MUX can be pro-
grammed by the microprocessor to route any three B-
channel ports to any other three B-channel ports. Pro-

grammable bidirectional bit reversal is provided for both
of the MPI| data channels Bb and Bc.

MUX Control Registers 1, 2, and 3
(MCR1, MCR2, and MCR3), Read/Wrtite;
Addresses = Indirect 41H, 42H, 43H

The MUX can support three bidirectional paths. The
contents of the MUX Control Registers MCR1, MCR2,
and MCR3 direct the flow of data between the eight
MUX logical B Channels (see Figure 2). These three
MCRs are programmed to connect any two B-channel
poris together by writing the appropriate channel code
into an MCR. These MCRs have the same format,
where bits 7 to 4 indicate port 1 and bits 3 to 0 indicate
port 2. In each of these three MCR registers the follow-
ing channel codes are used for both ports 1 and 2:

MCR Register Channel Codes

Code Channel

0000 No connection (default value)
0001 B1 (LIU)

0010 B2 (LIU)

0011 Ba (MAP)

0100 Bb (MPI)

0101 Bc (MPY)

o110 Bd (PP channel 1)

0111 Be (PP channel 2)

1000 Bf (PP channel 3)

For example, to connect B1(LIU) with Bb (MPI) and B2
(LIU) with Ba (MAP), the contents of the MCRs would
be:

Register  Port1 / Port2 Channel connection
7

MCR1 00010100 B1 (LIU)<—>Bb (MPI1)
MCR2 00100011 B2 (LIU)<—>Ba (MAP)
MCR3 0000 0000 No connect<->No connect

Therefore, in this example, MCR1 provides a data link
fromthe S interface and MCR2 sets up a voice connec-
tion across the S interface.
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Peripheral Port

P

Be

B-channel
MUX

I

Ba 09893E-003
MAP

Figure 2. MUX Logical Channels

To loopback a channel, the same channel code is used MCR will overwrite the data from the connecting port in
for port 1 and port 2. For example, to loopback B1, B2, the lower priority MCR, for example:
and Ba, the MCRs would be:

: Register Port1 / Port2 Channel connection
Register Portt / Port2 Channel connection 76543210
76543210
MCRH1 00000000 No connect
MCR1 00010001 B1 (LIU) Loopback MCR2 00010100 B1 (LIU)<—>Bb (MPI)
MCR2 00100010 B2 (LIU) Loopback MCR3 01000011 Bb (MPl)<—>Ba (MAP)
MCR3 00110011 Ba (MAP) Loopback

The final data transfers are:
MCR3 has higher priority than MCR2 which has higher

Al B1 (LIU) receives Bb (MPI),
priority than MCR1. Ba (MAP) receives Bb (MPI),
If multiple connections are made to the same port, the Bb (MPI) receives Ba (MAP).

data from the connecting ports in the highest priority Therefore, the data transfer from B1(LIU) to Bb(MPI) is

lost in the arrangement proposed in MCR2.

MUX Control Reglster 4 (MCR4), Read/Write; Address = Indirect 44H

The MUX Control Register 4 (MCR4) can prevent interrupt generation by masking the output of IR bit 4. MCR4 has the
following format:

Bit Logical 1 Logical 0 (default value)

2,1,0  Reserved, must be set to logical 0 Reserved, must be set to logical 0

3 Enable Bb- or Be-channe byte available interrupt (IR bit 4) Disable interrupt

4 Reverse bit order of Bb (LSB transmitted/raceived first) No Bb bit reversal (MSB transmitted/received first)
5 Reverse bit order of Bc (LSB transmitted/received first) No Be bit reversal (MSB transmitted/received first)
6 Reserved, must be set to logical 0 Reserved, must be set to logical 0

7 Reserved, must be set to logical 0 Reserved, must be set {o logical 0
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Main Audio Processor (MAP)
(Am79C30A Only)

Overview

The MAP, as illustrated in Figure 3, implements audio-
band analog-to-digital (ADC) and digital-to-analog
(DAC) conversions together with a wide variety of audio
support functions. Analog interfaces are provided for a
handset earpiece, a handset mouthpiece, a micro-
phone, and a loudspeaker. A programmable analog pre-
amplifier is included in front of the A/D converter. The
codec and filter functions are implemented using digital
signal processing (DSP) techniques to provide opera-
tional stability and programmable features. There is one
programmable digital gain stage in the transmit path and
two in the receive path to allow precise signal level con-
trol. Sidetone attenuation is programmable, and pro-
grammable equalization filters are present in both the
receive and transmit paths in order to modify the fre-
quency response of either or both paths. Tone genera-
tion capability is included to allow generation of ringing
sighals, DTMF tones, and call progress signals. MAP
operation is described in detail in the following sections.

Audio Inputs

The audio input port consists of two inputs (AINA and
AINB) which are selectable, one at a time, by register
programming. Signals applied to these inputs must be
AC-coupled.

Earpiece and Loudspeaker Drivers

The earpiece and loudspeaker drivers each consist of
amplifiers with differential, low-impedance outputs. The
MAP receive path signal may be routed to either of these
outputs, or to both outputs simultaneously. Alterna-
tively, the MAP receive path may be routed to the EAR
outputs while the Secondary Tone Ringer (STR) is
routed to the LS outputs. The EAR drivers can drive
loads =540 ohms between the EAR+ and EAR:2 pins,
while the LS drivers can drive loads >40 ohms between
the LS+ and LSz pins. The maximum capacitive-loading
between EAR1 and EARzor betweenLS1 and LSz2is 100
pF. The EAR outputs are high-impedance when the
MAP is disabled. The LS outputs are high.impedance
when both the MAP and the Secondary Tone Ringer are
disabled.

CAPy O]

AINA—e A Ba Channel
ADC Decimators, BPF '—>| Xt H COMP*
AINB —e ’ | ' ] MUX
' Digital Transmitter
AREF ! Loopback R
' . Receiver
' (A) | DTMF .
' GEN. ' Sidetone
' . Gain*
“eececccncnccccebiccccacoccccnnanad
EAR. '
EAR2 : Ba ?hannel
' * +| G N N rom
DAC inorpolators, LPF__ || R |-, +{GER]«P¢[cR EXP* Je— fom
STR‘
Tone* Tone*
© Ringer Gen. ®)
MINIMUM  DEFAULT MAXIMUM  STEP
GX 0dB"* 0dB 12 dB 0.5dB
GER —10 dB** 0dB 18 dB 0.5dB
GR -12dB** 0dB 0dB 0.5dB
STG -i8dB* -18d8 0dB 0.5d8
GA 0 dB 0dB 24 dB 6.0dB
09893E-004
* Programmable

**These registers can also be programmed for infinite attenuation to break the signal path if desired.

Figure 3. Main Audio Processor Block Diagram
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Programmable Analog Preamplifier

A programmable analog preamplifier GA is included in
front of the A/D converter, and is adjustable in 6 dB
increments from 0 dB to +24 dB. The existing GX gain
stage in the transmit path may be used for finer adjust-
ment of transmit gain, This preamplifier eliminates the
need for an external operational amplifier when interfac-
ing electret-type handsets to the DSC.

Signal Processing
Transmitter

The transmitter performs a series of operations as de-
scribed below:

1.An ADC converts the incoming analog signal at a
sampling rate of 512 kHz.

2. The Band Pass Filter and a series of decimators reject
DC and 50- to 60- Hz line frequencies while reducing
the sampling rate to 8 kHz.

3.The X filter is an 8-tap user-programmable filter for
tuning the microphone. The default is flat with unity
gain.

4.The GXfilter is a programmable gain filter that allows
the user to program a gain of 0 to +12 dB in 0.5 dB
steps. The default value is 0 dB.

5. The p-law or A-faw digital compression algorithm con-

'veris the linear output of the GX filter to - or A-law

- code. The default algorithm is p-law code. The MSB
(sign bit) is transferred first to (or from) the MUX.

Recelver

The receiver performs a series of operations described
as follows:

1.An expander converts the input A- or u-law data to
digital linear data. The most significant bit is trans-
ferred from the MUX first. The default value is p-law.

2. The GR filter is a programmable gain filter that allows
the user to program a gain of —12 to 0 dB in 0.5-dB
steps. The default value of GR is 0 dB,

3.The GER and Sidetone Gain (STG) are program-
mable constant multipliers which allow the user to
program a gain of —10 to +18 dB in 0.5-dB steps
(default value 0 dB) and —18 to 0 dB in 0.5-dB steps

(default value ~18 dB) respectively. The GER pro-
vides volume control (for the hearing impaired) and
should be programmed to 0 dB for normal operation.
The sidetone gain path provides feedback from the
transmitter.

4.The R fiiter is provided to correct for speaker attenu-
ation distortion and is a user-programmable filter
similar to the X filter in the transmitter.

5.A series of interpolators increases the sampling
frequency.

6. A DAC converts the digital signal to the analog audio
output signal.

Tone Generators

The MAP contains three tone generators which can be
enabled via MAP Mode Register 2 bits 2, 3, and 4. Only
one of the three tone generator bits in the register canbe
set at a time. If more than one bit is set, all three bits are
considered set to zero and tone generation is disabled.
The tone generators are:

DTMF Generator

Provides tone injection at a sampling rate of 32 kHz into
the transmit and sidetone paths (Figure 3, Block A). The
DTMF frequencies generated are guaranteed to +1.2%
deviation.

Tone Generation

Provides call progress tones to the receive path, where
it is added to the incoming speech (Figure 3, Block B).

Tone Ringer

Provides tone alert signals output through the receive
path to the loudspeaker or earpiece (Figure 3, Block C).

To program the DTMF tone generators, two frequency
values and two amplitude values must be written to the
two 8-bit Frequency Tone Generator Registers
(FTGR1, FTGR2) and the two 8-bit Amplitude Tone
Generator Registers (ATGR1, ATGR2), respectively.

The Tone Generator and the Tone Ringer use the fre-
quency programmed in FTGR1. The Tone Generator
uses the amplitude programmed in ATGR1 while the
Tone Ringer uses the amplitude programmed in
ATGR2.
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The FTGR codes to obtain DTMF dialing output frequencies are listed in the table below:
FTGR 2 or 1
9BH ABH BFH D3H
l—— HEX REG VALUE—¥
FREQ —¥ 1209 1336 1477 1633
FTGR1OR2 ¥
5AH 697 1 2 3 A
63H 770 4 5 6 B
6EH 852 7 8 9 c
79H 941 * 0 # D

The output frequency of the DTMF tone generator ap- Amplitude Gain Coefficlents

proximately equals (1000 i)/ 128, where i is the decimal

equivalent of the hex value loaded in the FTGR register. Gain (dB) Hex Code
This allows the DTMF generator to supply common dual
tone call progress signals such as Busy or Dial tones. :}g gg
Table 5. Tone Ringer and Tone Generator -12 : g;
Frequency Coefficlents 10 92
-8 21
Frequency (Hz) Hex Code 6 20
-4 12
2666 AB -2 11
2000 81 0 10
1600 67
1333 56 Secondary Tone Ringer
1;33 i’? A Secondary Tone Ringer is included, which is able to
889 ag ring the phone using the LS outputs while a voice con-
800 34 versation s in progress on the EAR outputs. The STR is
727 oF louder than the Tone Generator, and may be used with

667 2B or without enabling the MAP in order to provide flexible

615 28 control of system power consumption. The STR is not
571 25 available if the INIT register is programmed to IDLE or
533 23 POWER-DOWN mode. The amplitude and frequency of
500 21 the STR square-wave output waveform is programma-
47 1F ble via the STRA and STRF registers, respectively. If
444 1D both the LS outputs from the MAP receive path and the
421 1B STR are simultaneously enabled, priority is given to the
ao? A STR connection. The STR s available for both the DSC
364 18 and the IDC. A legal value must be programmed in the
348 17 STRF register before the STR is enabled.

333 18 Programmable Gain Coefficients

320 15

The GER, GR, GX, and Sidetone gain coefficients are
each 16 bits in length. Two consecutive register loca-
tions correspond to one gain coefficient. The LSB is

Note: These coefficients do not apply to the DTMF generator.

The ATGR registers allow the user to program a gain of
—18 dB to 0 dB in 2-dB steps. Example ATGR codes to
obtain amplitude gains are listed in the following table.
0 dB implies a level of +3 dBm0. The gain values are
rounded off to the nearest 1 dB.

transferred first to (or from) the microprocessor. Sample
coefficients for the GER filter are listed in Table 6. The
gain values are rounded off to the nearest 0.1dB.
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Table 6. GER Gain Coefficlents

Galn
(dB)

4.0
45
5.0
5.5
8.0

6.5
7.0
7.5
8.0
8.5

9.0
9.5
10.0
10.5
11.0

11.5
i2.0
12,5
13.0
13.4
14.0
14.5
15.0
16.5
16.9
16.8
16.9

. 17.5
‘ 189

Note: The coefficient 0008 provides an attenuation of infinity when GER gain is enabled.

mombmomomomox
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Example coefficients for the GR, GX, and STG filter are
listed in the following table. The gain values are rounded
off to the nearest 0.1 dB.

GX Galn Coefficients

Gain Hex Code
(dB) MSB LSB
0.0 08 08
0.5 4C B2
1.0 3D AC
1.5 2A ES
2.0 25 33
25 22 22
3.0 21 22
35 1F D3
4.0 12 A2
4.5 12 1B
5.0 11 3B
55 0B C3
6.0 10 F2
6.5 03 BA
7.0 02 CA
75 02 iD
8.0 01 5A
8.5 01 22
9.0 01 12
9.5 00 EC
10.0 00 32
105 00 21
11.0 00 i3
115 00 11
12.0 00 0E

GR Gain Coefficients

Gain Hex Code
(dB) MSB LsB
-12.0 91 F9
-11.5 91 C5
-11.0 91 B6
-10.5 92 12
~10.0 91 Ad
-9.5 92 22
-9.0 92 32
-85 92 FB
-8.0 92 AA
=75 93 27
-7.0 93 B3
—6.5 94 B3
-6.0 9F 91
-55 9C EA
-5.0 9B F9
—4.5 9A AC
-4.0 9A 4A
-35 A2 22
-3.0 A2 A2
-2.5 A8 8D
-2.0 AA A3
-1.5 B2 42
-1.0 BB 52
~0.5 CB B2
0.0 08 08

B 0257527 00278485 L W
STG Gain Coefficlents
Gain Hex Code
(dB) MSB LSB
-18.0 8B 7C
-17.56 8B 44
-17.0 8B 35
-16.5 8B 2A
-16.0 8B 24
-165 8B 22
-15.0 91 23
-14.5 91 2E
-14.0 91 2A
-13.5 91 32
-13.0 91 3B
-12.5 91 4B
-12.0 91 F9
-11.5 91 c5
-11.0 91 B6
-10.5 92 12
-10.0 o1 Ad
-95 92 22
-9.0 92 32
-8.5 92 FB
-8.0 92 AA
-75 03 27
-7.0 93 B3
-6.5 94 B3
-6.0 oF 91
-5.5 9C EA
-5.0 9B F9
-45 gA AC
-4.0 9A 4A
-35 A2 22
-3.0 A2 A2
25 - A6 8D
-2.0 AA A3
-1.5 B2 42
-1.0 BB 52
-0.5 cB B2
0.0 08 08

The coefficient 9008 provides an attenuation of infinity
when GR, GX, and/or STG are enabled.

Overflow/Underflow Precautions When Using
Programmable Gains

Care must be taken such that at any point in the signal
processing path, the combination of gains and filters
and/or tones does not result in a signal that is larger than
full scale. Full scale is defined as the digital representa-
tion of the maximum analog signal which is allowed into
the transmitter or out of the receiver with all filters and
gain stages at their default (0 dB) settings (e.g., in A-
Law, the transmitter full scale is +1.25 Vr and the re-
ceiver full scale is +2.5 V). Likewise, it is desirable that
the peak signal be kept as close to full scale as possible
at any point in the signal processing path in order to
minimize digital truncation effects in the A/D, D/A, and
MAP DSP.

Consider the following example: STG is programmed
for infinite attenuation, GR is programmed to -6 dB
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while GER is programmed to +12 dB and the R filter is
programmed such that it exhibits a net gain of —6 dB.
Assume that the analog full scale out of the receiver is
+2,5 Ve and that a full scale PCM code is possible from
the MUX. After GR, the equivalent analog signal would
be 2.5/2=+1.25 Vr. However, after GER the signal
would be 1.25-4 or +5 Ve. Even though the R filter
would have a net gain of -6 dB, the signal would have
been clipped after GER and the signal would be dis-
torted for PCM codes between full scale and 6 dB below
fullscale because of the intermediafe result at the output
of GER.

Care should also be taken when programming the tone
ringers/generators. For example, if one of the DTMF
tones is programmed to 0 dB, atone is generated which
is equivalent to a +: full scale signal in the transmit path.
This means that there is no headroom left for the other
DTMF tone. Therefore, the DTMF generator should
never be programmed in such a way as to exceed full
scale if signal quality is to be maintained. In the réceive
path, similar caution should be exercised inorderto pre-
vent the combination of Tone Generator, Sidetone, GR,
and GER from clipping the signal.

Programmable Filter Coefficients and Equations

The frequency domain transfer function equation for the
X and R filters is:

ht = ho + iz + haz 2+ haz® + haz*+ hsz 3+ hez ®+ hyz7
where:
Z =c0s (WT) +1i . sin(wT)
P= ()"

w = frequency of input signal in Hz - 2pi
T = sample period in seconds (0.125 ms)
hj (j = 0,1,...7) = user defined coefficients

Each hj coefficient is defined by the following equation:

hj=A3{1+A2[1+A1(1+A0)]}

where each hj Coefficient Register pair has the following
format:

Byte 7 654 3

LsB S1 M1 S0
MSB S3 M3 §2

and Ai =—192% (1=0,1,2,3).

The X and R filter coefficients are programmed using a
16-byte transter with the following format:

w
E

Value

hoLSB
ho MSB
h1 LSB
h1 MSB
h2LsSB
h2 MSB
h3 LSB
h3 MSB
h4 LSB
h4 MSB
10 h5 LSB
11 h5 MSB
12 hé LSB
13 hé MSB
14 h7 LsSB
15 {_‘h7 MSB

O O~NOUMHEWOWN~—~O

AmMAP™ software, which calculates X and R filter coefficients, is
available from Advanced Micro Devices. Contact your local AMD
Sales Office for more information.

Test Facilities
Three capabilities are provided to verify MAP operation:

MAP Analog Loopback

Signals sentinon AINA or AINB may be sent back out to
EARVEAR:zor LS1/L.S2 by looping the MAP path in the
MUX. The MUX should be set up for Ba to Ba loopback
by writing 33H to MCR1, 2, or 3. No other MUX connec-
tions which override Ba to Ba should be programmed.
This test allows the MAP analog and digital to be tested
using a local signal source.

MAP Digital Loopback 1

This loopback mode connects the interpolator output to
the decimator input, in place of the ADC output. This
mode allows verification, from the S interface or micro-
processor, that the MAP digital circuitry is functional.
Note that the digital patterns received after loopback will
not be identical to the transmitted patterns. The D-D
gain is approximately 2.5 dB.

MAP Digital Loopback 2

This loopback mode connects the analog D/A output
path to the analog A/D input path, internal to the DSC.
The EAR and LS outputs and both AIN inputs will be dis-
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abled. This mode allows verification, from the S inter-
face or microprocessor, that the MAP analog and digital
circuitry is functional. Note that the digital patterns re-
ceived afterloopback will not be identical to the transmit-
ted patterns.

The bits in the MAP Mode Register define the enable/
disable options for the various MAP configurations as
follows:

MAP Registers

The MAP contains the following programmable
registers:

MAP Register #Bytes Mnemonic

X Filter Coefficient Register 16 X

R Filter Coefficient Register 16 R

GX Gain Coefficient Register 2 GX
GR Gain Coefficient Register 2 GR
GER Gain Coefficient Register 2 GER
Sidetone Gain Coefficient Register 2 STGR
Frequency Tone Generator Register 2 FTGR
Amplitude Tone Generator Register 2 ATGR
MAP Mode Registers (3) 1 MMR
Secondary Tone Ringer Amplitude Reg. 1 STRA
Saecondary Tone Ringer Frequency Reg. 1 STRF

Note: It is necessary to complete any transfers to the multi-
byte MAP registers: for instance, a total of 16 bytes must be
transferred to update the X filter.

Following reset, the MAP registers FTGR, MMR1,
MMR2, MMR3, STRA, and STRF all default to 00 hex.
All other MAP registers are not affected by reset and
must be programmed by the microprocessor before be-
ing enabled. Whenthe registers are disabled, or after re-
set, the MAP will have the following response:

Filter Default Response

X Filter Disabled (0 dB, Flat)
R Filter Disabled (0 dB, Flat)
GX Filter Disabled (0 dB, Gain)
GR Filter Disabled (0 dB, Gain)
GER Filter Disabled (0 dB, Gain)

Sidetone gain Disabled (—18 dB, Gain)

MAP Mode Reglster 1 (MMR1), Read/Write; Address = Indirect 69H

Bit Logical 1 Logical 0 (default mode)

0 A-Law p-Law

1 GX coefficient loaded from register GX bypassed; gain=0 dB

2 GR coefficient loaded from register GR bypassed; gain=0 dB

3 GER coefficient loaded from register GER bypassed; gain=0 dB

4 X coefficient loaded from register X bypassed; response =flat

5 R coefficient loaded from register R bypassed; response =flat

6 Sidetone gain coefficient loaded from register STG gain=-18 dB*

7 Digital loopback at MAP enabled Digital loopback at MAP disabled

*To remove the sidetone path completely, it is necessary to enable the STG function by setting MMR1 bit 6 to 1, and program the

STGR coefficient to 9008 (hex). .

MAP Mode Register 2 (MMR2), Read/Write; Address = Indirect 6AH

Bit Logical 1

Logical 0 (default mode)

0 AINB selected AINA selected

1 LS,/LS, selected EAR,/EAR, sslected

2 DTMF enabled DTMF disabled

3 Tone generator enabled Tone generator disabled

4 Tone ringer enabled Tone tinger disabled

5 High pass filter disabled High pass filter enabled

6 ADC auto-zero function disabled ADC auto-zero function enabled
7 Reservad, must be logical 0 Reserved, must be logical 0

Note: For most applications, MMR2 bits 5 and 6 should always be written to logical 0. This enables the 50-60 Hz rejection filter and
the internal ofset cancellation circuits to operate normally. They can both be disabled when system or test conditions require that

DC or low frequency signals be transmitted.
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Map Mode Register 3 (MMR3), Read/Write; Address Indirect 6CH

Bit Function
543210

~
-]

Bit 7 Reserved, must be written to 0

0 dB pre-amplifier gain, 1.250 V maximum peak input voltage
+6 dB pre-amplifier gain, 0.625 V maximum peak input voltage
+12 dB pre-amplifier gain, 0.312 V maximum peak input voltage
+18 dB pre-amplifier gain, 0.156 V maximum peak input voltage
+24 dB pre-amplifier gain; 0.078 V maximum peak input voltage
Reserved; undefined

Reserved; undefined

Reserved; undefined

coo0oo0oo0oo0o0oo
-, - . 000 0 X

MUTE ON, AINA and AINB inputs disabled
0 X XX 0XXX MUTE OFF, AINA or AINB enabled

0 X XX X1 XX Digital Loopback 2 enabled; D/A output looped to A/D input; EAR, LS, and AIN pin disabled
0 X XX X0 XX Digital Loopback 2 disabled

0 X XX XX 1X EARandLS simultaneously enabled
0 X XX XXO0X EARorLS enabled by MMR2 bit1

0 X XXXXX1 Secondary Tone Ringer enabled
0 X XXXXXO0 Secondary Tone Ringer disabled

Secondary Tone Ringer Amplitude Register (STRA), Read/Write; Address =Indirect 6DH

Peak-Peak Approximate
Bit Output Relative Power into
3 Voltage Output 50 ohms

~
-]
(L]
Y
N
-
[

Silent

Reserved

Reserved

Reserved

Reserved

Reserved

022V —27 dB 0.25 mW
031V —24 dB 0.5 mW
044V -21dB 1.0 mW
062V -18 dB 2.0 mW
0.88V -15dB 4.0mwW
125V -12dB 8.0 mW
1.77V -9dB 16.0 mW
250V -6dB 31.25 mW
353V -3dB 62.5 mW
5.00V 0dB 125.0 mW

0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1

“ s a2 0000 === 0OO0O0O0
P - I e - - R e N - I - T - Y )
4 0+ 0+ 020 +20—+0—+0 =0
C 000 EPO0CO0OO0OO0OO0O0OOO0OO OO
OCO0OO0OO0OEOCO0O0OO0OO0OO0O0O OO O
OO0 O0OO0OO0OO0OOOCO0OO0O0O0OO O
Coo0O0OO0OO0OO0OODOOCOO0O0OOCOO

Bits 0-3 Reserved; must be written to 0
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Secondary Tone Ringer Frequency Register (STRF), Read/Write; Address = Indirect 6DH

STRF is a Read/Write register that controls the frequency of the secondary tone ringer. Note that hex codes 7F
and 00 are reserved, and shouid not be used. The coefficients are defined in the following table:

Table 7. Frequencies for Secondary Tone Ringer

Counter Frequency Counter Frequency Counter Frequency Counter Frequency

Value (Hz) Value (Hz) Value (Hz) Value (Hz)
3F Reserved 3B 727.3 D8 369.2 F7 247.4
1F Reserved 9D 716.4 6C 366.4 FB 246.2
OF 12000.0 4E 705.9 36 363.6 FD 244.9
87 9600.0 27 695.7 1B 360.9 7E 243.7
43 8000.0 13 685.7 8D 358.2 BF 242.4
Al 6857.1 09 676.1 cé 355.6 5F 241.2
Do 6000.0 04 666.7 E3 352.9 2F 240.0
E8 5333.3 82 657.5 Fi 350.4 97 238.8
F4 4800.0 41 648.7 78 347.8 CB 237.6
7A 4363.6 A0 640.0 3C 345.3 65 236.5
3D 4000.0 50 631.6 SE 342.9 32 235.3
1E 3692.3 A8 623.4 CF 340.4 [o]¢] 234.9
8F 3428.6 D4 615.4 E7 338.0 cGC 233.0
Cc7 3200.0 6A 607.6 73 335.7 66 231.9
63 3000.0 BS 600.0 39 333.3 B3 230.8
B{ 2823.5 DA 592.6 9C 331,0 59 599.7
58 2666.7 6D 585.4 CE 328.8 AC 2086
2C 2526.3 B6 578.3 67 326.5 56 2975
16 2400.0 5B 571.4 33 324.3 2B 226.4
oB 2285.7 AD 564.7 19 322.2 15 295.4
05 2181.8 D6. 558.1 8C 320.0 8A 2943
02 2087.0 6B 551.7 46 317.9 cs 2933
01 2000.0 35 5455 A3 315.8 62 2999
80 1920.0 9A 539.3 D1 313.7 a1 2212
40 1846.2 4D 533.3 68 311.7 18 250.
20 1777.8 A6 527.5 B4 309.7 oC 270.0
10 17143 D3 521.7 5A 307.7 06 2182
88 1656.2 69 516.1 2D 305.7 83 5172
C4 1600.0 34 510.6 96 303.8 C1 5162
E2 1548.4 1A 505.3 4B 301.9 E0 215.3
71 1500.0 oD 500.0 25 300.0 70 51413
38 1454.6 86 494.9 12 208.1 B8 5133
1C 1411.8 c3 489.8 89 296.3 50 o124
8E 1371.4 E{ 484.9 44 2945 AE 5115
47 1333.3 Fo 480.0 A2 2027 57 2108
23 1297.3 F8 475.3 51 290.9 AB 2096
91 1263.2 7C 470.6 28 289.2 phs 5087
48 1230.8 BE 466.0 94 287.4 " g
Ad 1200.0 DF 4615 4A 285.7 207.8
D2 1170.7 6F 457.1 A5 284.0 D5 206.9
E9 1142.9 B7 4528 52 282.4 EA 206.0
74 1116.3 DB 448.6 A9 280.7 F5 205.1
3A 1090.9 ED 444.4 54 279.1 FA 204.3
1D 1066.7 F6 440.4 2A 2775 7D 2034
OE 10435 7B 436.4 95 275.9 3E 202.5
07 1021.3 BD 432.4 CA 2743 9F 201.7
03 1000.0 5E 428.6 E5 272.7 4F 200.8
81 979.6 AF 424.8 72 271.2 A7 200.0
co 960.0 D7 4211 B9 269.7 53 199.2
60 941.2 EB 417.4 DC 268.2 29 198.4
30 923.1 75 4138 EE 266.7 14 197.5
98 905.7 BA 410.3 77 265.2 0A 196.7
4C 888.9 5D 406.8 BB 263.7 85 195.9
26 872.7 2E 403.4 DD 262.3 42 195.1
93 857.1 17 400.0 6E 260.9 21 164.3
49 8421 8B 396.7 37 259.5 90 193.6
24 827.6 45 393.4 9B 258.1 c8 192.8
92 813.6 22 390.2 cD 256.7 E4 192.0
co 800.0 11 387.1 E6 255.3 F2 191.2
64 786.9 08 384.0 F3 254.0 Fo 190.5
B2 774.2 84 381.0 79 252.6 FC 189.7
D9 761.9 c2 378.0 BC 251.3 FE 189.0
EC 750.0 61 375.0 DE 250.0 FF 188.2
76 7385 Bo 372.1 EF 248.7

30
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Data Link Controller (DLC)
Overview

A16kb/s D channel is time multiplexed within the frame
structure of the S interface. The data carried by the D
Channel is encoded using the Link Access Protocol
D Channel (LAPD) format shown in Figure 5. The D
Channel can be used to carry either end-to-end signal-
ing or Low speed packet data. Further information con-
cerning the LAPD protocol can be found in CCITT rec-
ommendations. The LIU controls the muitiplexing and
demultiplexing of the D-channel data between the S
interface and the DLC.

The DLC performs processing of Level 1 and partial
Level 2 LAPD protocol, including flag detection and
generation, zero deletion and insertion, Frame Check
Sequence (FCS) processing for error detection and
some addressing capability. High level protocol pro-
cessing is done by the external microprocessor. The
microprocessor may process the address field in the
LAPD frame depending on the programmed state of the
DLC. The status of the DLC is held in the status registers
and relevant interrupts are generated under user pro-
gram control. The DLC also contains a 16-bit pseudo-
random number generator (RNG) which is used in the
D-channel address allocation procedure as defined in
the CCITT recommendations, as well as transmit and
receive data FIFOs.

D-channel Processing
Random Number Generator (RNG)

The RNG is accessible by the microprocessor and oper-

ates in the following manner:

On the Low to High transition of the reset signal, the
RNG is cleared, then started. The RNG stops when the
LSB or MSB of the 16-bit counter is read by the micro-
processor or when the MSB is loaded by the micropro-
cessor. Writing to the MSB of the counter loads this byte
but does not start the RNG. The RNG starts when the
LSB of the counter is loaded by the microprocessor.

Frame Abort

The DLC aborts an incoming D-channel frame upon the
reception of seven contiguous logical 1s. When this
occurs, an “End of Receive Packet” interrupt is issued to
the processor, DER bit 0 is set to a logical 1 when the
last byte of the aborted packet is read from the D-chan-
nel Receive Buffer. The “Receive Abort” interrupt can be
masked by setting DMR2 bit 0 to a logical 0. With the
exception of the packet reception in progress bit, no
other bits associated with packet reception are updated
after a receive packet abort. The receive frame can be
aborted at any time by setting INIT bit 6 to logical 1. Simi-
larly, the transmit frame can be aborted by setting INIT
bit 7 to a logical 1. When the transmit frame is aborted,
seven consecutive 1s are transmitted on the S interface
followed by a logical 0, and DSR1 bit 7 is set to a logi-
cal 1. Seven consecutive 1sfollowed by a 0 will continue
to be transmitted as long as INIT bit 7 is setto a 1. DSR1

T-75-15

hit 7 will be set after each sequence of seven consecu-
tive 1s followed by a 0.

Level Two Frame Structure

The D-channel level two frame structure conforms to
one of the formats shown in Figure 5. All frames start
and end with the flag sequence consisting of one 0 fol-
lowed by six 1s followed by one 0. A packet consists of a
level two frame minus the flag bytes. The LSB Is trans-
mitted first for all bytes except the FCS.

The flag preceding a packet is defined as the opening
flag. Therefore, the byte following an opening flag, by
definition, cannot be an abort or another flag. A closing
flag is defined as a flag that terminates a packet. This
flag can be followed by another flag(s), interframe fill
consisting of all 1s or flags, or the address field of the
next packet. In the latter case, the closing flag of one
packet is the opening flag of the next packet. The DLC
receiver is able to recognize interframe fill consisting of
logical 1s or flags. The DLC transmitter follows the clos-
ing flag with interframe fill consisting of ali 1s if mark idle
is selected by setting DMR4 bit 4 to a logical 0 (thereby
satisfying the D-channel access protocol defined in the
CCITT I-series recommendations) or continuous flags if
flag idle is selected by setting DMR4 bit 4 to a logical 1.

Upondetectionof collision (mismatch of a D and Ebit), a
complete frame must be retransmitted. Note that for
transfer across the S interface, the frame structure of
the S interface itself is impressed upon the frame struc-
ture (LAPD) of the D Channel.

Zero Insertion/Deletion

When transmitting, the DLC examines the frame con-
tent between the opening and closing flags. To ensure
that a flag sequence is not repeated within the fiag
boundaries of the frame, a logical 0 bit is automatically
inserted after each sequence of five contiguous logical
1s. When receiving, the DLC examines the frame con-
tent between the opening and closing flags and auto-
matically discards the first logical 0 which directly fol-
lows five contiguous logical 1s.

D-channel Address Recognition

The address field, shown in Figure 5, allows for three
types of addresses:

1.1-byte address signified by the LSB of the first
address byte being set to a logical 1

2.2-byte address signified by the LSB of the first
address byte being set to a logical 0, and the LSB of
the second address byte being set to a logical 1

3. More than 2-byte address signified by the LSB of both
the first and second address bytes being set to a logi-
cal 0

In the case of the LAPD operating environments, the
address is a 2-byte address where the first byte is analo-
gous to the Service Access Point Identifier (SAPI) and
the second byte is analogous to the Terminal
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EA=0| CR SAPI OCTET 2

EA=1 TE| OCTET 3
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\‘ . . - -
FLAG ADDRESS CONTROL FCS FLAG
01111110 16 Bits 8 Bits 16 Bits 01111110 Minimum Packet
OCTET 1 R 2,3 R 4 5,6 7
é ’
’ ’
@ ,
, ’
FLAG ADDRESS CONTROL INFORMATION FCS FLAG
General Packet
01111110 16 Bits 8 Bits N Bits 186 Bits 01111110
OCTET 1 2,3 4 5. N-1 N
Notes: EA = Address Field Extension Bit
C/R = Command/Response Field Bit
SAPI = Service Access Point Identifier
09893E-006

TEIl=Terminal Endpoint Identifier
FCS = Frame Check Sequence

Figure 5. Level Two Frame Structure Formats

Endpoint Identifier (TEl) as defined by the CCITT
recommendations.

The DLC is able to recognize D-channel addresses of all
of the three types outlined above. Note that only the first
two bytes of a more than 2-byte address can be checked
by the DLC. There are four First Received Byte Address
Registers (FRARs) which hold the values used to match
against the first byte of the incoming address. Similarly,

there are four Second Received Byte Address Registers
(SRARs) which hold the values used to match against
the second byte of the incoming address.

FRAR4 defaults to FE hex; SRAR4 defaults to FF hex.
This default is analogous to the broadcast address
defined by the CCITT recommendations. The type of
address recognition which is enabled is determined as
follows: °

DMR4 DMR1

Bit Bit Bits

7 5 7°6 5 4 Type of address recognition

0 1 X X X A1 FRAR1 First received byte only address
X X 1 X FRAR2
X 1 X X FRAR3
1 X X X FRAR4

1 1 X X X 1t SRAR1 Second received byte only address
X X 1 X SRAR2
X 1 X X SRAR3
1 X X X SRAR4

X 0 X X X 1 FRAR1 : SRAR1 2-byte address
X X 1 X FRAR2 : SRAR2
X 1 X X FRAR3 : SRAR3
1 X X X FRAR4 : SRAR4

X X 0 0 0 O Address recognition disabled

32 '
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If DMR4 bit 6 is set to a logical 0, bit 1 of the FRARs is
ignored when matching the first incoming address byte.
If DMRA4 bit 6 is set to a logical 1, all bits of the FRARs
are used when matching the first incoming address
byte. FRAR bit 1 is analogous to the C/R bit defined by
the CCITT recommendations. The address recognition
mechanism for the four FRAR/SRAR addresses can be
individually enabled/disabled via DMR1 bits 4-7.

First Recelved Byte Only Address Recognition

If DMR4 bit 5 is set to a logical 1 and DMR4 bit 7 is set fo
a logical 0, only the first byte of the incoming address is
compared with the values stored inthe enabled FRARs.
An intersupt is generated if there is an address match
and the “Valid Address” interrupt is enabled. if the ad-
dress matches, the packet will be received.

Second Received Byte Only Address Recognition

If DMR4 bits 5 and 7 are set o a logical 1, the DLC com-
pares only the value in the second byte of the incoming
address with values stored in the enabled SRARs. An
interrupt is generated if there is an address match and
the “Valid Address” interrupt is enabled. If the address
mafches, the packet will be received.

2-Byte Address Recognition

If DMR4 bit 5 is set to a logical 0, the first byte of the in-
coming address is compared with the values stored in
the enabled FRARs and the second byte of the incoming
address is compared with the value stored in the corre-
sponding SRAR. An interrupt is generated if a match is
found for both incoming address bytes with a FRAR/
SRAR pair and the “Valid Address” interrupt is enabled.
If the address matches, the packet will be received.

Disabling Address Recognition

If DMR1 bits 4, 5, 6, and 7 are all set to logical 0, all
address recognition is disabled and all addresses are
recognized and received. In this case, the Am79C30A/
32A receives the first two bytes following the opening
flag (the incoming address), and then issues an “End of
Address” interrupt if the “End of Address” interrupt is
enabled.

DLC Operation

DLC Transmit and Receive FIFOs

The DLC Transmit and Receive FIFOs may be config-
ured to the Normal or Extended mode of operation. Nor-
mal mode is fully backwards compatible with the Revi-
sion D or prior DSC, and is activated upon RESET or if
EFCR bit 0 is programmed to logical 0. In Normal mode
the Transmit and Receive FIFOs are each 8 bytes in
length.

The Extended mode of FIFO operation may be activated
by programming EFCR bit 0 to a logical 1, increasing the

7 T-75-15

depth of the Transmit and Receive FIFOs to 16 bytes
and 32 bytes, respectively. The setting of EFCR bit 0 to
logical 1 also alters the available programmable FIFO
threshold values set by DMR4 bits 2 and 3.

Receiving D-channel Packets

The receiver controls the flow of D-channel data to the
D-channel Receive Buffer and the termination of a
receive packet. Up to two packets can be contained in
the D-channel Receive Buffer.

After receiving an opening flag (a bit sequence of
01111110) and one byte of data which is not an abort or
flag onthe D Channel, the DLC sets the “Packet Recep-
tion in Progress” status bit (bit 2) in D-channel Status
Register 1 (DSR1). The DLC then receives the first iwo
bytes (the two address bytes). If address recognition is
enabled, the Am79C30A/32A issues a “Valid Address”
interrupt if a match between the programmed values
and the received address is detected. If no match is
detected and address recognition is enabled, the DLC
ignores the packet. If address recognition is disabled,
the Am79C30A/32A receives the first two bytes, issues
an “End of Address” interrupt, and receives the packet.
Both a “Valid Address” and an "End of Address" inter-
rupt set Interrupt Register bit 2 to a logical 1 and bit 0 of
the D-channel Status Register 1 (DSR1) to a logical 1.
The *Valid Address/End of Address” interrupt can be
disabled via DMRS3 bit 0. There is an internal 3-byte de-
lay which holds the first of the D-channel address bytes
until the interrupt has been issued. Note that the incom-
ing address bytes cannot be read however, until the "D-
channel Receive Byte Available” or "D-channel Receive
Threshold” interrupt is set.

After the address is received, the DLC continues to
receive D-channel bytes into the D-channel Receive
Buffer FIFO. The DLC issues an interrupt when data is
available inthe D-channel Receive Buffer, This interrupt
can be disabled by setting DMR3 bit 310 a logical 0. The
DLC also issues aninterrupt when the recelve threshold
set in DMR4 is reached. This interrupt ¢an be disabled
by programming a logical 0 into DMR1 bit 1. By polling,
the microprocessor can then read the D-channel bytes.
The 3-byte delay incurred during address recognition is
maintained. Therefore, the DLC receives the Frame
Check Sequence (FCS) before issuing an interrupt fo
signal the last byte of the packet has been received and
appropriate status bits have been updated. If DMR3bit 7
is set, the two FCS bytes at the end of the packet are
transferred into the D-channel Receive Buffer along with
the data.

The DLC issues an interrupt when the last byte of the
packet is read from the DCRB. This interrupt can be dis-
abled by setting DMR3 bit 2 to a logical 0.
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After the FCS is received, the DLC receiver detects the
closing flag (a bit sequence of 01111110) and then ter-
minates the packet by issuing an “End Of Receive
Packet" interrupt (bit 1 of DSR1) and returns to looking
for opening flags. The DLC also terminates the packet
when an abort or an overflow or overrun error condition
is detected. The “End Of Receive Packet” interrupt can
be disabled by setting DMR1 bit 3 to a logical 0.

The D-channel Receive Byte Count Register (DRCR) is
a 16-bit wide, 2-word deep FIFO which is used to record
the number of bytes inthe incoming D-channel packets.
Each count is terminated by an end of packet condition.
Thus, the DRCR informs the microprocessor of the
number of bytes, including the address bytes, which
have been received. The counter is updated when the
last byte of a packet is placed in the D-channel Receive
Buffer. When the FCS bytes are included in the data
transferred to the D-channel Receive Buffer, the FCS
bytes are included in the byte count; if the FCS bytes are
not included in the transfer, they are not included in the
byte count. The opening flag and closing flag are not
included in the byte count.

The D-channel Error and Address Status Registers are
also double buffered. Reading the last byte of a packet
causes the DER byte to propagate to the output of the
FIFO and updates the D-channel Status and Interrupt
Registers accordingly. Reading the MSB of the DRCR
causes the next count and associated ASR byte to
propagate to the output of the FIFOs and updates the D-
channel Status and Interrupt Registers accordingly. For
this reason it is important to read ASR, DER, and DSR1
prior to reading the DRCR.

When a receive error occurs, an “End of Packet” inter-
rupt Is generated and the packet is terminated. When
the last byte of the associated packet is read from the
D-channel Receive Buffer the appropriate DER bits are
set and an error interrupt is generated. All error inter-
rupts can beindividually masked by setting the corre-
sponding bits in DMR2 to a logical 0.

There is one 16-bit D-channel Receive Byte Limit Regis-
ter (DRLR). The received byte count is compared with
the DRLR. Whenthe byte count of the currently received
D-channel packet exceeds the limit value, a receiver
overflow is detected, the packet is terminated and an
“End of Packet” interrupt is issued. D-channel Error
Register (DER) bit 4 is set to a logical 1 and an overflow
interrupt issued when the last byte of the associated
packet is read from the D-channel Receive Buffer. The
"Overflow Error” interrupt can be masked by setting
DMR2 bit 4 to a logical 0.

The minimum packet length is five bytes for a 2-byte
address packet (not including flags). If the packet length
is lessthanthe above, aninterrupt is issued and DER bit
5is setto a logical 1 when the last byte of the associated
packet is read from the D-channel Receive Buffer. The

error interrupt can be masked by setting DMR2bit5to a
logical 0.

If packet reception is in progress and the D-channel
Receive Buffer is full, the microprocessor has a maxi-
mum of 425 us to respond to the D-channel “Receive
Data Available” interrupt. If the microprocessor fails to
do so, then an overrun error occurs when the data byte
is overwritten. When this happens, the packet is termi-
nated. DER bit 6 is set to a logical 1 when the last byte of
the associated packet is read from the D-channel Re-
ceive Buffer. The "Overrun Error” interrupt can be
masked by setting DMR2 bit 6 to logical 0.

Error indication is given if two packets have been
received and not serviced by the user and a third packet
is received via DSR2 bit 2. When this error occurs, the
third packet is terminated (not received).

Error indication is given for a receiver abort (the recep-
tion of seven contiguous 1s) by DER bit 0.

Ifthe number of bits received betweentwo flags is not an
integer multiple of eight (if the received packet does not
contain an integral number of bytes), DER bit 1 is set
and an interrupt is generated when the last byte of the
associated packet is read from the D-channel Receive
Buffer.

The incoming bit stream (including FCS) is run through
the FCS generation and compare block. Upon receipt of
the closing flag, the resultis checked and must be (MSB
first) 0001110100001111. Any other pattern indicates
an FCS error, and DER bit 3 is set to alogical 1 whenthe
last byte of the associated packet is read from the
D-channel Receive Buffer.

The DLC receiver does not assume the packet to be
byte-alighed. The architecture supports shared flags
between packets, interframe fill consisting of logical 1s
(Mark idle), and interframe fill consisting of flags (Flag
idle). Mark idle is defined as at least 15 or more contigu-
ous 1s. Flag idle is defined as more than two consecu-
tive flag characters, not including a closing flag. DSR2
bit 5 is setto alogical 1 while Mark idle is being detected.
DSR2 bit 6 is set to a logical 1 while Flag idle is being
detected. The receiver D-channel packet can be
aborted at any time during reception by setting INIT bit 6.

Transmitting D-channel Packets

The DLC Transmitter is activated as soon as the
MSB (the second byte) of the 16-bit D-channel Trans-
mit Byte Count Register (DTCR) has been loaded by the
microprocessor.

Next, the LIU starts counting the number of consecutive
1s on the E Channel until the number of 1s defined
by the LIU priority mechanism is detected. After the
sequence of 1s the DLC transmitter will begin packet
transmission.

34 AM79C30A/32A

B 0257527 0027893 5 WM



ADV MICRO (TELECOM)

26E D MR 0257527 0027494 7 mA

’ T-75-15

Address bytes for a transmit packet can be handled in
two ways: they can be loaded into the transmit buffer or
loaded into the Transmit Address Register (TAR).

There is one 16-bit TAR which can be loaded by the
microprocessor. The bytes loaded into the TAR are
transmitted L.SB first followed by MSB. For LAPD opera-
tion the LSB contains the SAPI, and the MSB contains
TEL This 16-bit address (loaded LSB first) is transmitted
within the address field of the D-channel packet if en-
abled by setting DMR1 bit 2 to a logical 1. If the TAR is
ehabled, the DTCR should be loaded with the number of
bytes to be transmitted excluding the address, flags,
and FCS. If the TAR is disabled, the DTCR should be
loaded with the number of bytes to be transmitted
excluding the flags and FCS, and the microprocessor
must load the address to be transmitted as the first two
bytes of the D-channel packet data.

The DLC issues aninterrupt when a position is available
in the D-channel Transmit Buffer. This interrupt can be
disabled by setting DMR3 bit 5 to a logical 0. The DLC
alsoissues an interrupt to the microprocessor to request
D-channel data bytes when the D-channel Transmit
Buffer empties to the threshold specified in the D-chan-
nel FIFO Mode Register. This interrupt can be disabled
by setting DMR1 bit 0 to a logical 0.

Ifthe D-channel Transmit Buffer is empty, the micropro-
cessor has up to 375 ps to respond to the D-channel
transmit buffer interrupt. If the microprocessor falils to
load the data bytes in this time frame, an underrun inter-
rupt is generated in DER bit 7, and packet transmission
is terminated with a transmitted abort. The “Underrun”
interrupt can be masked by setting DMR2 bit 7 respec-
tively to a logical 0. Transmission is also terminated
when a collision is detected or LIU loss of synchroniza-
tion occurs.

The D-channel Transmit Byte Count Register is decre-
mented each time a byte of data is transferred from the
D-channel Transmit Buffer to the DLC. The count repre-
sents the number of bytes left to be transferred, exclud-
ing the FCS and flags. if thé transmit abort bit (INIT bit 7)
is set, the transmit byte count is frozen and indicates
the number of bytes left to transfer and not the number
of bytes transmitted. The last byte of the packet is
determined by the D-channel Transmit Byte Count
decrementing to zero. When this occurs, DSR2 bit 3 is
set to a logical 1.

After the last byte of the packet is transmitted, the DLC
adds the FCS and closing flag. Then the DLC issues an
interrupt (bit 6 of DSR1) to signify the end of the packet
transmission. This interrupt can be masked by setting
DMR3 bit 1 to a logical 0, and is reset either by reading
DSR1orwhenthe D-channel Transmit Byte Count Reg-
ister is loaded for the next packet.

Once the D-channel Transmit Byte Count has decre-
mented to 0, a second packet may be loaded into the D-
channel Transmit FIFO. If the MSB of the D-channel

Transmit Byte Count Register is loaded prior to the “End
of Transmit Packet” interrupt, the second packet is
transmitted back-to-back with the previous packet. The
“End of Transmit Packet” interrupt is not set between
the two packets. If the MSB of the D-channel Transmit
Byte Count Register is loaded after the “End of Packet"
interrupt, the second packet is transmitted once the LIU
priority mechanism has been re-satisfied.

Collision Detection

The Network Terminator echoes the transmitted D-
channeldatabackto the DLC inthe E-channel bits of the
S interface frame. If there is a difference between the
data transmitied and the data echoed back, a collision
has occurred. The DLC alerts the microprocessor to this
event by asserting the interrupt line (INT) and setting
DERbit 2. If a collision occurs during the transmission of
an abort sequence, the interrupt is still issued. The colli-
sion detect interrupt can be masked by setting DMR2 bit
2 1o alogical 0.

D-channel Receive and Transmit Errors
Non-integer Number of Byles

A non-integer number of bytes occurs when the number
of D-channel bits received between opening and closing
flags is not divisible by eight. If a received packet con-
sists of a non-integer number of bytes, the DLC sets bit 1
in the D-channel Error Register (DER) to a logical 1
when the last byte of the associated packet is read from
the D-channel Receive Buffer.

Frame Check Sequence Error

If a received packet includingits 16-bit Frame Check Se-
quence is not received perfectly, the DLC sets DER bit3
to alogical 1 whenthe last byte of the associated packet
is read from the Receive Buffer.

Receive Packet Abort

If seven contiguous 1s are received while receiving a
packet, the packet will be terminated, and DER bit 0 will
be setto a logical 1 when the last byte of the associated
packet is read from the D-channel Receive Buffer.

Overflow

Overflow occurs when the total number of D-channel
bytes within a packet (including, only when enabled, the
Frame Check Sequence bytes) exceeds the limit con-
tained in the D-channel Receive Byte Limit Register.
(See Receiving D-channel Packets section.) When this
occurs, the DLC terminates the packet, and sets DERbit
4to alogical 1 when the last byte of the associated pack-
et is read from the D-channel Receive Buffer,

Underflow

If a received D-channel (including FCS) packet is less
than five bytes for a 2-byte address packet, an under-
flow error condition occurs, and the DLC sets DER bit 5
to alogical 1 whenthe last byte of the associated packet
is read from the D-channel Recelive Buffer.
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Overrun

A D-channel overrun error occurs when the receiver
bufferis full, and another byte is received. This can hap-
pen if the D-channel Receive Buffer fills, and is not read
within 425 ps. When this error occurs, the DLC sets
DER bit 6 to a logical 1 and terminates the packet.

Underrun

A D-channel underrun error occurs when an empty D-
channel buffer is transmitted. This can happen if the
D-channel Transmit Buffer is not loaded within 375 s of

the D-channel “Transmit Buffer Empty" interrupt being
asserted (IR bit 0). When this error occurs, the DLC sets
DER bit 7 to a logical 1 and terminates the packet.

Recelve Packet Lost

“Receive Packet Lost” occurs when two outstanding
packets have been received and not serviced (the mi-
croprocessor has not read the DRCB register), and a
third packet is received. When this error occurs, DSR2
bit 2 is set to a logical 1 and the incoming packet is termi-
nated (not received).

DLC Registers
The DLC contains the following registers:

Registers No./Registers Mnemonic
First Received Byte Address Registers 4 FRAR
Second Received Byte Address Registers 4 SRAR
Transmit Address Register (16-bit) 1 TAR
D-channel Receive Byte Limit Register (16-bit) 1 DRLR
D-channel Receive Byte Count Register (16-bit) (2-word FIFO) 1 DRCR
D-channel Transmit Byte Count Register (16-bit) 1 DTCR
Random Number Generator Registers 2 RNGR
D-channel Mode Registers 4 DMR
Address Status Register (2-byte FIFO) 1 ASR
Extended FIFO Control Register 1 EFCR
D-Channel Transmit Buffer Register DCTB
D-Channel Receive Buffer Register DCRB

There are three other read-only accessible registers associated with the DLC:

D-channel Status Registers (DSR1 and DSR2)
D-channel Error Register (DER) (2-byte FIFO)

Transmit Address Register (TAR), Read/Write; Ad-
dress = Indirect 83H

Contains the address of the packet to be transmitted if
the TAR bit is enabled (DMR1, bit 2).

First Received Byte Address Register (FRAR1, 2, 3,
4), Read/Write; Address=Indirect 1,2,3=81H,
4=8CH

These registers contain the value to match against the
first byte of the incoming address. If DMR1 bits 4-7 are
disabled, these registers will be ignored.

Second Recelved Byte Address Register (SRART, 2,
3, 4), Read/Write; Address=Indirect 1,2,3=82H,
4=8DH

These registers contain the value to match against the
first byte of the incoming address. If DMR1 bits 4-7 are
disabled, these registers will be ignored.

D-channel Recelve Byte Count Register (DRCR),
Read; Address = Indirect 89H

Determines the maximum number of bytes in a received
packet.

D-channel Receive Byte Limit Register (DRLR),
Read/Write; Address = Indirect 84H

Contains the total number of received bytes.

D-channel Transmit Byte Count Register (DTCR),
Read/Write; Address = Indirect 1=8AH, 2=8BH

Contains the total number of transferred bytes.

Random Number Generator Registers (RNGR1, 2),
Read/Write; Address = indirect 1=8AH, 2=8BH

These registers control the operation of the Random
Number Generator. When read, they display the ran-
dom number generated by the chip.

D-channel Transmit Buffer Register (DCTB), Write
D-channel transmit FIFO

D-channel Receive Buffer Register (DCRB), Read
D-channel receive FIFO
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D-channel Mode Register 1 (DMR1), Read/Write; Address = Indirect 86H

DMR1 controls the enable/disable options for the DLC. It is under sole control of the microprocessor, and does not
generate any interrupts. DMR1 is defined below:

Bl

Bit Logical 1 Logical 0

Enable “D-channel Transmit Threshold” interrupt (see IR bit 0) Disable interrupt (default value)

Enable "D-channel Receive Threshold” interrupt (see IR bit 1) Disable interrupt (default value)

Enable Transmit Address Register Disable Transmit Address Register (default value)
Enable “End of Receive Packet” interrupt (see DSR1 bit 1) Disable interrupt (default valus)

Enable FRAR1/SRAR1 Disable FRAR1/SRAR1 (default value)

Enable FRAR2/SRAR2 Disable FRAR2/SRAR2 (default value)

Enable FRAR3/SRAR3 Disable FRAR3/SRARS (default value)

Enable FRAR4/SRAR4 Disable FRAR4/SRAR4

~NO A WN O

D-channel Mode Register 2 (DMR2), Read/Write; Address= indirect 87H

DMR2 is used to enable/disable the interrupts generated in the DER (see DER definition below). DMR2 is controlled
by the microprocessor, and does not generate interrupts. DMR2 is defined below:

o
=

Logical 1 Logical 0 (default value)

Enable “Receive Abort” interrupt (see DER bit 0) Disable interrupt
Enable "Non-integer Number of Bytes Received” interrupt (see DER bit 1) Disable interrupt
Enable “Collision Abort Detected” interrupt (see DER bit 2) Disable interrupt
Enable “FCS Etror” interrupt (see DER bit 3) Disable interrupt
Enable "Overilow Error” interrupt (see DER bit 4) Disable interrupt
Enable "Underflow Error” interrupt (see DER bit 5) Disable interrupt
Enable “Overrun Error” interrupt (see DER bit 6) Disable interrupt
Enable “Underrun Error” interrupt (see DER bit 7) Disable interrupt

NOoOGhAEON—=2O

D-channe! Mode Register 3 (DMR3), Read/Write; Address =Indirect 8EH

Bit Loglcal 1 Logical 0

Enable "Valid Address/End of Address” interrupt (default value)(see DSR1 bit 0) Disable interrupt

Enable "End of Valid Transmit Packet” interrupt (default value){see DSR1 bit 6) Disable interrupt

Enable "Last Byte of Received Packet” interrupt (see DSR2 bit 0) Disable interrupt (default value)

Enable "Receive Byte Available™ interrupt (see DSR2 bit 1) Disable interrupt (default value)

Enable “Last Byte Transmitted” interrupt (see DSR2 bit 3) Disable interrupt (default value)

Enable “Transmit Buffer Available” interrupt (see DSR2 bit 4) Disable interrupt (default value)

Enable "Received Packet Lost” interrupt (see DSR2 bit 2) Disable interrupt (default value)

Enable FCS transfer to FIFO Disable FCS transfer to FIFO
(default value)

NOGAWON O
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D-channel Mode Register 4 (DMR4), Read/Write; Address = Indirect 8FH

Bit

76543210 Control

Function

XXXXXX00 Receiver Threshold
XXXXXX01
XXXXXX10
XXXXXX11
XX XX00XX Transmitter Threshold
XXXX01XX

XXXX10XX

XXXX11XX

XX X0XXXX Interframe Fill

XX X1XXXX

XX O0OXXXXX Address Recognition
0X1XXXXX

1 X1TXXXXX

X0 XXXXXX C/R Bit Compare
X1 XXXXXX

1 byte (EFCR bit 0=0)

1 byte (EFCR bit0=1)

2 bytes (EFCR bit 0=0)
16 bytes (EFCR bit 0=1)
4 bytes (EFCR bit 0 =0)
24 bytes (EFCR bit 0=1)
8 bytes (EFCR bit 0 = 0)
30 bytes (EFCR bit 0=1)
1 byte (EFCR bit 0=0)

1 byte (EFCR bit 0=1)

2 bytes (EFCR bit 0 = 0)
2 bytes (EFCR bit 0=1)

4 bytes (EFCR bit 0 =0)
10 bytes (EFCR bit 0=1)

8 bytes (EFCR bit 0 =0)
14 bytes (EFCR bit 1 =1)

Mark ldle (defauit valus)
Flag Idle

2-byte (default value)
First Received Byte only
Second Recsived Byte only

Disable FRAR bit 1 compare (default value)
Enable FRAR bit 1 compare

Note: The receiver and transmitter thresholds can only be changed when the Am79C30A/32A is in IDLE mode.

Address Status Register (ASR), Read Only; Address = Indirect 91H

Bit Logical 1

Logical 0 (default value)

0 FRAR1/SRAR1 address recognized
1 FRAR2/SRAR2 address recognized
2 FRAR3/SRARS address recognized
3 FRAR4/SRAR4 address recognized
4-7 Reserved

No FRAR1/SRAR1 address match
No FRAR2/SRAR2 address match
No FRAR3/SRAR3 address match
No FRAR4/SRAR4 address match
Reserved

D-Channel Status Register 1 (DSR1), Read Only
DSR1 has the following format:

Bit Loglcal 1

Loglcal 0 (default value)

0 Valid Address (VA) if the address decode
logic is enabled or End of Address (EQA)
if the address decode logic is disabled

End of receive packet

Packet reception in progress

Loopback in operation at Am79C30A/32A
Loopback in operation at LIU

D-channel back-off not in operation

End of valid transmit packet

Current transmit packet has been aborted

NO O A WN -

No valid address

Not end of packet

Packet not being received

No loopback in operation at Am79C30A/32A
No loopback in operation at LIU

D-channel back-off in operation

Not end of transmit packet or no transmission
No transmit packet abort
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The DSR1 bits generate interrupts, and are set/reset under the following conditions (in addition to a hardware reset or
IDLE mode): .

Bit Generate Interrupt Bit Set Bit Reset

0 Yes, if DMR3 bit0=1 Two bytes after an opening flag if a VA is When the microprocessor reads
decoded or address recognition is disabled DSR1 or assoclated DRCR

Yes, if DMR1 bit3=1 When a closing flag is received When the microprocessor reads
DSR1 or assoclated DRCR

No One byte after the opening flag of any packet, When a flag or an abort is received
valid or not

No When the operation is in progress When the operation Is not in progress
No When the operation is in progress When the operation is not in progress
No When the operation is in progress When the operation is not in progress

Yes, if DMR3 bit 1 =1 When the closing flag is transmitted When the microprocessor reads DSR1 of
when DTCR is loaded

No When seven 1s and a 0 have been transmitted ~ When the microprocessor reads DSR1 or
when DTCR is loaded

D-channel Status Register 2 (DSR2), Read Only
DSR2 has the following format:

Bit Logical 1 Logical 0 (default value)

Last byte of received packet Not last byte of received packet
Receive byte available Receive byte not available
Receive packet lost Receive packet not lost

Last byte transmitted Last byte not transmitted
Transmit buffer available Transmit buffer not available
Mark idle detécted (15 or more contiguous 1s) Mark idle not detected

Flag idle detected (more than two contiguous flags) ~ Flag idle not detected

Start of second received packet in FIFO Second packet not yet in FIFO

NoahA WON =~ O

The DSR2 bits generate interrupts and are set/reset under the following conditions (in addition to a hardware reset or
IDLE mode):

Bit Generate Interrupt Bit Set Bit Reset

0 Yes, if DMR3 bit 2=1 When last byte of a received packet is read When the microprocessor reads the

from the DCRB DSR2

Yes, if DMR3 bit 3=1 When DCRB contains one or more bytes of data When DCRB is empty

Yes, if DMR3 bit 6=1 When two outstanding packets are received When the microprocessor reads DSR2
and not serviced, and a third packet is received

Yes, f DMR3 bit 4=1  When the last byte of a transmit packet is When the microprocessor reads DSR2
transferred from the DCTB

Yes, if DMR3 bit5=1 When the DCTB is available to be loaded witha ~ When the DCTB is full
data byte

No When 15 contiguous one bits have been detected When the first zero bit is detected on
in the incoming D Channel the incoming D Channel

No When more than two contiguous flags are When a non-flag character is detected
detected on the incoming D Channels not on the incoming D Channel
including a closing flag

Yes, if EFCR bit 1 =1 When start of second packet is in the When second recsive packet is not
receive FIFO present
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D-channel Error Register (DER), Read Only T-75-15
The DER has the following format:

Bit Logical 1 Logical 0 (default value)

o] Received packet abort No abort received

1 Non-integer number of bytes have been received Integer number of bytes received
2 Collision detected No error

3 FCS error No error

4 Overtlow error No error

5 Underflow error No error

6 Overrun error No error

7 Underrun error No error

The DER bits generate interrupts, and are set/reset under the following conditions (in addition to a hardware reset):

Bit Generates Interrupt Bit Set Bt Resat
0 Yes, if DMR2 bit 0=1 When seven consecutive 1s are received When the pP reads the DER
within a packet (DSR1 bit 2=1) or associated DRCR
1 Yes, if DMR2 bit 1 =1 Upon error condition after closing flag When the pP reads the DER
has been received or associated DRCR
2 Yes, if DMR2 bit 2=1 See section on collision dstection When the pP reads the DER or when
DTCR is loaded
3 Yes, if DMR2 bit 3 =1 If error occurs When the 1P reads the DER or
associated DRCR
4 Yes, if DMR2 bit 4= 1 If error occurs When the [P reads the DER
or associated DRCR
5 Yes, if DMR2 bit 5= 1 If error occurs When the pP reads the DER
or associated DRCR
6 Yes, if DMR2 bit 6 = 1 If error occurs When the uP reads the DER
or associated DRCR
7 Yes, if DMR2 bit 7= 1 If error occurs When the uP reads the DER

or when DTCR Is loaded

DER bits 0, 1, 3, 4, 5, and 6 are set when the last byte of the associated packet is read from the D-channel Receive
Buffer.

Extended FIFO Control Register (EFCR), Read/Write; Address = Indirect 92H

Bit Functlion
76543210

000000XX Bits 2-7 reserved, must be written to 0

0000000X "Start of Second Received Packet In FIFO” interrupt disabled
0000001X “Start of Second Received Packet In FIFO" interrupt enabled
000000XO Normal mode of FIFO operation

000000XH1 Extended mode of FIFO operation
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Peripheral Port (PP)
Overview

The purpose of the Peripheral Port is to allow external
peripherals to be connected {o the DSC/IDC. There are
two basic modes of operation, serial bus port mode, and
IOM-2 Terminal mode. Within IOM-2 Terminal mode,
the DSC/DC may be configured as either an IOM-2 tim-
ing master or slave.

Serial Bus Port (SBP) Mode

The SBP mode of operation is backwards compatible
with the Revision D DSC serial port, and is entered
either following a device RESET or if programmed in
PPCR1.

In SBP mode, the SCLK output provides a 192-kHz 1X
data clock of programmable polarity. The SBIN and
SBOUT pins support three 8-bit serial data channels,
designated Bd, Be, and Bf. The SFS output provides an

! T-75-15 =
8-kHz serial frame sync pulse eight bit periods in width,
coincident with the Bd channel. The SBP Mode timing is
illustrated in Figure 6.

Following a RESET, the SCLK and SFS outputs will de-
fault to a high-impedance state, which will be main-
tained until any MUX connection is programmed (or until
the Peripheral Port is programmed to an 10M-2 mode).
SCLK and SFS will remain in a high-impedance state if
the Peripheral Port is explicitly disabled. The SCLK and
SFS signals are synchronized to the received S inter-
face frame. If there is no S interface frame synchroniza-

tion, the SCLK and SFS signals will free-run at 8 kHz

and 192 kHz respectively.

If the DSC/IDC is programmed to IDLE mode, the SFS
output is driven Low but SCLK continues to run. In
POWER-DOWN mode, both the SFS and SCLK outputs
are high-impedance.

192 kHz

SBIN or
SBOUT

< Bd

f MSB LSB
900000040000000000000000

D; D D D, D, D. Py Dy Dy Di D; D, D; D, D, D, D, D, Ds D, Dy D, Dy D,

Be »>le Bt »

N

L 4.7 ps "
c o

125 us

o

Note: SBIN is sampled on the rising edge of SCLK, SBOUT is changed on the falling edge of SCLK.

Figure 6. Serial Bus Port Mode Timing
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IOM-2 Terminal Mode Overview

The IOM-2 interface standard encompasses both a Line
Card Mode and a Terminal Mode. The Terminal Mode
was defined to provide four functions, as follows:

1. Connection of multiple Layer 2 devices to a Layer 1
device (inthis case, the Layer 1 device isthe S/Tinter-
face LIU). Provision for the connection of non-IOM-2
devices is included.

2, Programming and control of Layer 1 or 2 devices that
do not have a microprocessor interface, for example,
a U interface transceiver.

3. Inter-chip communication between devices on the
bus, for instance, data flow between the DSC MAP
and an external speech encryption device.

4. Connection of multiple DL.Cs to the D-channel, includ-
ing access arbitration. This function is referred to as
the TIC channel, and is not applicable to the DSC
environment.

The |OM-2 Terminal Mode bus consists of three IOM-2
subframes, each containing 32 bits. This 12-byte frame
is repeated at 8 kHz, resulting in an aggregate data rate
of 768 kb/s. The frame structure is illustrated in Figure 7,
and contains the following channels:

m Two 64-kb/s data channels, labelled B1 and B2.

u Two device programming channels, labelled Monitor
0 and 1. Each channel has an associated pair of MX,
and MR handshake bits that control data flow.

® One 16-kb/s D Channel for signaling and data
packets.

m Two Command/Indicate channels, labelled C/lo, and
C/h, to provide status and command for devices con-
nected via the monitor channels. The Command/Indi-
cate Channel in the first IOM-2 subframe consists of

four bits, providing 16 states in each direction. Inthe -

second subframe the C/i Channel is 6 bits, providing
64 states in each direction.

m Two 64-kb/s intercommunication channels, labelled
IC1andIC2, to provide additional interdevice commu-
nications bandwidth.

DSC/IDC IOM-2 Terminal Mode Implementation
Data Channels

The B1 and B2 channels are physically the first two 8-bit
timeslots after the frame sync pulse. When making a
MUX connection to these channels, IOM-2 channels B1
and B2 correspond to MUX channels Bd and Be, re-
spectively. When in an IOM-2 mode, a MUX connection
to channel Bf provides access to one of the two Inter-
communication channels, as selected in PPCR1.

Command/Indicate Channels

The Peripheral Port supports the C/I channels of the first
and second IOM-2 subframes.The Peripheral Port mon-
itors these two channels, and generates an interrupt any
time the received data changes and is stable for two
frames. The received datais read from C/l Receive Data
Register 0 or 1, and C/I transmit data is written to C/I
Transmit Data Register 0 or 1.

D Channel

If the Peripheral Port is configured as IOM-2 master, the
DLC will transmit and receive D-channel data to and
from the S interface through the LIU. The D-channel
data received from the S interface is also output on the
IOM-2 interface. D-channel data received from the
IOM-2 interface is disregarded.

if the Peripheral Port is configured as IOM-2 slave, the
DLC will transmit and receive D-channel data to and
fromthe IOM-2interface. The LIU is not used in this situ-
ation, so there is no D-channel data flow between the
DLC and LiU.

Monitor Channels

Support for the two monitor channels is provided on a
one-at-a-time basis. A bit in Peripheral Port Control
Register 1 selects which one of the two monitor chan-
nels is utilized at any time.

Monitor Channel Procedures

The monitor channel operates on an event-drivenbasis;
although data transfers on the bus are synchronized to
the frame sync, the flow of data is controlled by a hand-
shake procedure using the outgoing MX and incoming

—

SFS —'l_l

MR,MX

MR,MX

SBIN/
SBOUT

B1 B2 |MONo{D| CA IC1| IC2

MONY G/ TIC

IOM Channel 0

IOM Channel 1

IOM Channel 2

09893E-008

Figure 7. IOM-2 Terminal Mode Frame Structure
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MR bits. Thus, the actual data rate is not fixed, but is de-
pendent upon the response speed of transmitter and re-
ceiver. Figure 8 illustrates the sequence of events inthe
monitor handshake procedure.

Idle State

The outgoing MX and incoming MR bits held inactive for
two or more frames indicates that the monitor channel is
Idle in the outgoing direction.

Start of Transmission

The PPCR1 register is programmed to select one of the
{wo monitor channels. Data is then loaded into the moni-
for Transmit Data Register, causing the first data byte to
be presented to the bus as well as an inactive-to-active
transition of outgoing MX. The monitor channel transmit
buffer available interrupt is also generated at the time
data is placed on the bus, indicating that the next data
byte may be written to the buffer. Outgoing MX remains
active, and the data is repeated until an inactive-to-
active transition of the incoming MR is received.

Subsequent Transmission

Following detection of the first inactive-to-active transi-
tion of incoming MR, all following bytes to be transmitted
will be presented to the bus coincident with an active-to-
inactive transition of outgoing MX. The IOM-2 specifica-
tion defines a general case (Figure 8a) in which the
transmitter waits for an inactive-to-active fransition of in-
coming MR, and a maximum speed case (Figure 8c) in
which the transmitter achieves a higher transmission
rate by anticipating the falling edge of incoming MR.

The DSC/IDC monitor channel transmitter implements
the maximum speed case as follows: the second byte is
placed onto the bus at the start of the frame following the
transition of incoming MR (High to Low), and a monitor
channel transmit buffer available interrupt is generated.
Simultaneously, outgoing MX is returned inactive for
one frame, then re-activated. Note that two frames of
outgoing MX inactive signifies the end of a message.
Outgoing MX and the data byte remain valid untilincom-
ing MR goes inactive. The next byte is transmitted dur-
ing the next frame, meaning one frame after incoming
MR goes inactive. In this manner, the transmitter is an-
ticipating incoming MR returning active, which it will do
one frame time after it is deactivated unless an abort is
signalled from the receiver. After the last byte of data
has been transmitted, indicated by the Monitor Transmit
Data Register being empty and the EOM bit being set in

T-75-15
PPCR1, outgoing MX is deactivated in response to in-
coming MR going inactive, and left inactive.

First Byte Reception

At the time the receiver sees the first byte, indicated by
the inactive-to-active transition of incoming MX, outgo-
ing MR is by definition inactive. Outgoing MR is acti-
vated in response to the activation of incoming MX, the
data byte on the bus is loaded into the Monitor Receive
Data Register, and a monitor channel receive data avail-
able interrupt is generated. Qutgoing MR remains active
untii the next byte is received, or an end of message is
detected (incoming MX held inactive for two or more
frames).

Subsequent Reception

Data is received into the buffer on each falling edge of
incoming MX, and a monitor channel receive data avail-
able interrupt is generated. Note that the data was actu-
ally valid at the time incoming MX became inactive, one
frame prior to becoming active. Outgoing MR is deacti-
vated at the time data is read, and reactivated one frame
later. The reception of data Is terminated by reception of
an end-of-message indication, which is incoming MXre-
maining inactive for two or more frames.

End of Transmission (EOM)

The transmiiter sends an EOM in response to the EOM
request bit being setin PPCR1. Once the EOMbitis set,
the EOM is transmitted as soon as the Monitor Transmit
Data Register becomes empty. This is normally done
when the last byte of a message has been transmitted.
The DSC/IDC transmits an EOM simply by not reactivat-
ing MX after deactivating it in response to MR going
inactive. The EOM request bitin PPCR1 Is automnatically
cleared when the EOM has been transmitted, indicat-
ing that the monitor transmitter is available for a new
message.

Abort

An abort is a signal from the receiver to the transmitter
indicating that data has been missed. The receiver
sends an abort by holding MR inactive for two or more
frames in response to MX going active. An interrupt is
generated when an abort is received.

Flow Control

The transmitter is held off until the Monitor Receive Data
Registeris read, since MR is held active until the receive
byte is read. The transmitter will not start the next trans-
mission cycle until MR goes inactive.
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Figure 8. Monitor Handshake Timing

44

Am79C30A/32A




ADYV MICRO (TELECOM)

S8E D WM 0257527 0027904 L WM

JOM-2 Activation/Deactivation

The IOM-2 interface includes an activation/deactivation
capability (see Figure 9.) Activation and deactivation
can be Initiated from either upstream or downstream
components on the bus. When deactivated, the up-
streamdevice holds all of the clock outputs Low, andthe
downstream devices force their open drain data outputs
to a High-Z state (seen as a High on the system bus due
to the external pullup resistor). The activation/deactiva-
tion procedure is a combination of software handshakes
via the C/I channel, and hardware indications via the
clock and data lines. The IOM-2 specification describes
both the hardware and software protocols in detail; the

! T-75-15 -
hardware operation supported by the Am79C30A
I0M-2 implementation is outlined below.

DSC/IDC As Upstream Device (Clock Master)
Deactivation

Deagctivation of the IOM-2 interface fromthe Am79C30A
operating as an upstream device is initiated and con-
trolled by the microprocessor. A series of software
handshakes via the C/I channel must be performed be-
fore the hardware deactivation can take place. The up-
stream device must issue a deactivation request com-
mand on the C/l channel, and wait for a deactivation

SBIN goes Low IDLE

Timing Request Interrupt generated (cks off)

clk pend Software clears
(clks off) Activation bit

Software sets

Software sets
Activation bit

Activation Bit ACTIVE
(clks on)

Am79C30A as Upstream Device

IDLE
(clks off)

Software sets Activation bit SBIN=Z

SBIN output forced Low SBIN output forced to Z

(SBIN=0)
(clks off)

Clock received from Timeout
upstream; Timing Request (clks off)
interrupt generated

(SBIN=0)
(clks on)

Software clears Activation bit Clocks stopped by upstream device

ACTIVE
(clks on)
SBIN = data

‘ Am79C30A as Downstream Device

Note: This diagram shows only the portions of the IOM-2 activation/deactivation procedures that are affected by the Am79C30A
hardware.The C/l-channel software handshakes are not shown.

09893E-010
Figure 9. IOM-2 Activation/Deactivation
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indication from all downstream units. Once this is
received, adeactivation confirmation command mustbe
sent on the C/l channel by the upstream device. The
upstream device will then stop all clocks, and hold them
Low. Onthe Am79C30A, the IOM-2 clocks (SCLK, SFS,
and BCL/CH2STRB) are stopped and forced Low when
the microprocessor clears the activation/deactivation bit
in the Peripheral Port Control Register Number 1
(PPCR1). When this bit is cleared, the data output pin
(SBOUT) is also forced to High-Z (seen as a Highon the
system bus due to the external pullup resistor), and the
Am79C30A begins monitoring the data input pin (SBIN)
for the presence of a timing request from any down-
stream units.

Activation

Activation can be initiated locally by the processor or re-
motely by one of the downstream units. To activate lo-
cally, the processor sets the activation/deactivation bit
in PPCR1 (starting the clocks), and then proceeds
through the software activation protocol onthe C/I chan-
nel. Forremote activation, the upstream device receives
arequest fromthe downstream device via the data input
pin. When the data input pin (SBIN) goes Low,
Am79C30A will generate an IOM-2 timing-request inter-
rupt, bit 6 in the Peripheral Port Status Register (PPSR).
The processor must respond to this interrupt, and restart
the IOM-2 clocks by setting the activation/deactivation
bit in PPCR1. Once the clocks are running, the down-
stream device can request full activation via the C/i
channel using the IOM-2 software protocol.

DSC/IDC As a Downstream Device (Clock Slave)
Deactivation

Deactivation is normally initiated by the upstream de-
vice as described above. When the deactivation request
is received by the downstream device over the C/i chan-
nel, the processor must respond by sending the deacti-
vation indication over the C/l channel. The upstream

device will then send the deactivation confirmation com-
mand over the C/I channel, and stop the IOM-2 clocks.
The Am739C30A will detect that the clock has stopped
(defined as no clock pulse received for 650 ns), and
force itself to the deactivated state. In the deactivated
state, SBIN, and SBOUT are both forced to a High-Z
state, and the SCLK input is monitored for any rising
edge that would indicate an activation request from the
upstream device.

Activation

Once again, activation can originate from either the up-
stream or the downstream device. To activate the inter-
face from the downstream device, the processor sets
the activation/deactivation bit in the PPCR1 register.
This will force the Am79C30A to pull its data output pin
(SBIN inthis case, since the I/0 pin definition is reversed
when talking to the upstream device) Low, causing the
upstream device to start the IOM-2 clocks. Once the
clocks are running, as indicated by SCLK input going
High, the Am79C30A will generate an IOM-2 timing
request interrupt (bit 6 in PPSR). The processor must
respond to the interrupt by clearing the activation/deac-
tivation bit in PPGR1. This will release the data output
pin (SBIN) from being held Low, and allow the processor
to complete the activation procedure by sending the
proper commands over the C/I channel.

When the activation is originated from the upstream
device, the Am79C30A will generate an IOM-2 timing
request interrupt (bit 6 in PPSR) when the IOM-2 clocks
become active as indicated by the SCLK input pin going
High. The Am79C30A will begin normal IOM-2 trans-
mission/reception as soon as SCLK appears; no inter-
vention from the microprocessor Is required. However,
the processor must respond to the interrupt, and per-
form the normal G/l channel software handshakes be-
fore activation will be complete.
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Peripheral Port Registers T-75-15

The PP contains the following registers:

Registers No./Registers Mnemonic

Peripheral Port Control Register PPCR1, PPCR2
Peripheral Port Status Register PPSR

Peripheral Port interrupt Enable Register PPIER

Monitor Transmit Data Register MTDR

Monitor Receive Data Register MRDR

G/l Transmit Data Register CITDRO, CITDR1
C/l Receive Data Register CIRDRo, CIRDR1

Peripheral Port Control Register 1 (PPCR1) Default=01 Hex; Address = Indirect CO Hex, Read/Write

7 4 3 0

MONTR IC
EOM GHANL
SELECT RQST SELECT

ABORT

Function

Monitor Channel Abort Request—This bit only affects IOM-2 operation. When set, the monitor channel will trans-
mit an abort (holding MR inactive for two or more frame times) until the bit is cleared by software writing a 0. When
an abort is requested, MR will be held inactive for at least two frame times independent of the time betwaen setting
and clearing the bit—that is, back-to-back writes will hold MR inactive for two frame times. When cleared, the moni-
tor channel returns to normal operation.

Monitor Channel Enable—This bit only affects IOM-2 operation. When set, the selected monitor channel is en-
abled. When cleared, both monitor channels are disabled.

Monitor Channel Select—This bit only affects IOM-2 operation. When set, Monitor Channel 1 is used (second sub-
frame). When cleared, Monitor Channel 0 is used (first subframe).

Monitor End-of-Message Request—When set, this bit forces the monitor channel transmitter to send an EOM
once all data written into the Monitor Transmit Data Register has been transmitted. This tells the receiving device
that the message is complete. The bit is cleared by hardware when the EOM is sent by reset or by software,

IC Channel Select—This bit only affects IOM-2 operation. When set, the IC2 timeslot is used (sixth octet after the
frame sync). When cleared, the IC1 timeslot is used (fifth octet after the frame sync). The unused channel is always
placed in a high-impedance state.

10M-2 Activation/Deactivation Bit—This bit only affects IOM-2 operation. Note that this bit controls only the start-
ing and stopping of SCLK, BCL/CH2STRB, SFS, and the state of the SBIN/SBOUT pins; this alone does not consti-
tute activation or deactivation of the lOM-2 bus. The activation/deactivation procedure involves the exchange of a
series of commands and indications over the C/l channel. This procedure, including a state diagram, is detailed in
the IOM-2 specification. :

IOM-2 master mode—This bit is set by software. When deactivated, the master will turn on SCLK, BCL/CH2STRB,
and SFS clocks via software by setting this bit when the SBIN pin is pulled Low, indicating that a downstream device
wishes to communicate over the interface.

The IOM-2 activation/deactivation bit is cleared by software or reset. When cleared, the clocks are stopped, and
SBIN is monitored for the reactivation request from the slave (SBIN held Low). [Reset defaults the Peripheral Port to
SBP operation.)

IOM-2 slave mode—This bit is set by software to initiate an activation request to the master. When set, the SBIN pin
is driven Low, and held Low until the activation/deactivation bit is cleared by software. In response to SBIN going
Low the master will start SCLK, which generates a timing request interrupt in the DSC. The activation/deactivation
bit is cleared by software in response to this interrupt.
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Bit

Function, continued

1-0

Port Mode Select Field—These two bits select the configuration of the Peripheral Pott as follows:

Bit1,0 Function

00 Port disabled

01 SBP mods, enabled

10 IOM-2 slave mode, enabled
11 10M-2 master modse, enabled

When the pott is disabled, SBOUT, SBIN, and all port-related clocks are placed in a high-impedance state.
When the DSC is reset, this bit field is set to 01, and the port is not enabled until a MUX MCR register is written to. If

this bit Is cleared prior to such a path being programmed, the port will remain disabled until the bit is set via a soft-
ware write operation.

Peripheral Port Status Reglster (PPSR)
Default = Bit 1 =1, Blts 6-2 and 0= 0, Bit 7 is indeterminate; Address = Indirect C1 Hex, Read

7 6 5 4 3 2 1 0
RSRVD IOM-2 CHNG CHNG MONTR MONTR MONTR MONTR
TIME IN IN ABORT EOM XMIT RECV
RQST C/l 1 C/lo RECVD RECVD BUFFR DATA
DATA DATA AVAIL AVAIL

The Peripheral Port Status Register presents various status conditions to the user, and is only used in the IOM-2
mode. Each of these conditions can generate an interrupt to the user. The interrupts are enabled via the Peripheral
Port Interrupt Enable Register. The state of the respective interrupt enable bits does not affect the setting of bits in this
register. Bits 5,and 4 are cleared when the event that caused them to be set is serviced— that is, bits 5 and 4 are
cleared when the C/l Receive Data Register is read. Bits 6, 3, 2, 1, and 0 are cleared when this register is read. The
default on reset is 82 hex. Bit 7 is reserved, and must be programmed to 0 to be compatible with potential future revi-
sions of the DSC. Bit 7 will read back an indeterminate value when read.

Bit

Function

6

I0M-2 Timing Request—When the DSC is the upstream device (master mode), this bit is set by hardware to indicate
that a downstream device has requested the starting of the IOM-2 clocks. The clocks are started by software. This bit
does not indicate the receipt of an-activation request on the C/l channel. When the DSC is the downstream component
(slave mode), this bit is set in response to SCLK starting (going High) when the bus is deactivated.

Note: The DSC will not exit POWER-DOWN mode in response to either a timing request or the clocks being started, if
this interrupt is masked. It is essential that an interrupt be generated when the DSC leaves POWER-DOWN., Otherwise,
power consumption could increase significantly without the processor’s knowledge.

Change in C/l 1 Channel Status—This bit is set by hardware to indicate that the contents on the receive side of G/l
Channel 1 have changed since the C/l Receive Data Register was last read.

Change In C/l 0 Channel Status—This bit is set by hardware to indicate that the contents on the receive side of C/I
Channel 0 have changed since the C/l Receive Data Register was last read.

Monitor Channal Abort Request Recelved—This bit is set by hardware to indicate that an abort request has been
received on the monitor channel. This indicates that the receiver on the other end of the monitor channel has failed to
receive the transmitted data correctly, and wishes that the current transmission be discontinued, and the data transmis-
slon repeated via software.

Monitor Channel End-of-Message Indication Recelved—This bit is set by hardware to indicate that an EOM has
been received on the monitor channel. This indicates that the message currently being received has concluded.

Monitor Channel Transmit Buffer Available—This bit is set by hardware to indicate that a new byte of data can be
loaded into the Monitor Transmit Data Register.

Monltor Channel Receive Data Available—This bit is set by hardware to indicate that a byte of data has been recsived
on the monitor channel, and is available in the Monitor Receive Data Register.
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Peripheral Port Interrupt Enable Register (PPIER)=1 T~ 75“ 1 5 \
Default = Write = 00 Hex, Read = Bit 7 =1, Bits 6-0=0; Address =Indirect C2 Hex, Read/Write

7 6 5 4 2

ENABL ENABL ENABL ENABL
CHNG CHNG MONTR
IN IN EOM
G/ Cro RECVD
DATA DATA

The Peripheral Port Interrupt Enable Register provides an individual interrupt-enable bit corresponding with each of
the status conditions in the Peripheral Port Status Register. When set, the interrupt is enabled. Clearing the bit dis-
ables the interrupt. These bits are set and cleared by software.

Bit Function

7 PP/MF Interrupt Enable—When set, this bit enables the Peripheral Port and Multiframing intérrupts. When cleared,
the PP and MF interrupts are disabled.

Note: To ensure proper interrupt reporting, software must disable PP/MF interrupts when the interrupt routine is en-
tered, and enable them when exiting.

Monitor Transmit Data Register (MTDR) Default = FF Hex; Address = Indirect C3 Hex, Write

6 5 4 3 2 1 0

DATA DATA DATA DATA
BIT 4 BIT 2 BIT 1 BITO
(LSB)

The Monitor Transmit Data Register is the user-visible portion of the Monitor Channel Transmitter Data Buffer. Datais
written into this register by the user in response to a monitor transmit buffer available interrupt. It is then transmitted to
the receiver on the other side of the IOM-2 bus. The MTDR is emptied when the PP is reset.

Monitor Receive Data Register (MRDR) Default= 00 Hex; Address = Indirect C3 Hex, Read

6 5 4 3 2 1

The Monitor Receive Data Register is the user-visible portion of the Monitor Channel Receiver Data Buffer. Data is
written info this register by the hardware as it is received over the monitor channel. A monitor data available interrupt is
generated when the register is loaded. The register is overwritten by hardware only after the register has been read.
The default on reset is 00 hex.

C/i Transmit Data Reglster 0 (C/ITDR0) Defauit = OF Hex; Address = Indirect C4 Hex, Write

7 6 5 4
RSRVD

The C/I Transmit Data Register 0 is the user-visible portion of the C/l channel 0 transmitter. Data can be written into this
register by the user at any time. It is transmitted continuously during each subsequent frame until changed. The regis-
ter is set to its default value, OF hex (C/I channel idle), by reset or disabling of the Peripheral Port.
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C/l Receive Data Register 0 (C/IRDRO) Default = XF Hex; Address = Indirect C4 Hex, Read
7 6 5 4 3 2 1 [}
RSRVD RSRVD RSRVD RSRVD C/lo G/10 C/lo C/lo
DATA DATA DATA DATA
3 BIT2 BIT 1 I

(MSB) (LSB)
The C/l Receive Data Register 0 contains data valid for two frames from C/l Receive Channel 0. The register is set to
its default value of XF hex by a reset or the disabling of the Peripheral Port. .

C/l Transmit Data Register 1 (C/l TDR1) Default=3F Hex; Address =Indirect C5 Hex, Write

7 6 5 4 3 2 i 0
RSRVD RSRVD /i clt o/ ¢ ¢/t o
DATA DATA DATA DATA DATA DATA
5 BIT4 BIT3 BIT 2 BIT 1 BITO
(MSB) (LSB)

The C/l Transmit Data Register 1 is the user-visible portion of the G/l channel 1 transmitter. Data can be written into this
register by the user at any time. It is transmitted continuously during each subsequent frame until changed. The regis-
ter is set to its default value, 3F hex (C/I channel idle), by reset or disabling of the Peripheral Port.

C/i Receive Data Register 1 (C/IRDR1)
Default = Bits 7 and 6 are Indeterminate, Bits 5-0 = 1; Address = Indirect C5 Hex, Read

7 6 5 4 3 2 i 0
RSRVD RSRVD ¢ ¢! ci oM o ¢/
DATA DATA DATA DATA DATA DATA
BITS BIT 4 BIT3 BIT2 BIT 1 BIT 0
(MSB) (LSB)

The C/l Receive Data Register 1 contains the data (valid for two frames) from C/| Receive Channel 1. The register is
set to its default value by a reset or the disabling of the Peripheral Port.

Peripheral Port Control Register 2 (PPCR2)
Default = Bits 7, 6, and 0=0, Bit 5= 1, Bits 4-1 are Indeterminate*; Address = Indirect C8 Hex, Read/Write

7 6 5 4 3 2 1 [}
REV REV REV RSRVD RSRVD RSRVD RSRVD SCLK
CODE CODE CODE INVRT
BIT2 BIT 1 BITO ENABL

(MSB) (LSB)

The Peripheral Port Control Register 2 controls the inversion of the SCLK output in SBP mode. This provides flexibility
inthe connection of peripheral devices to the DSC. The hardware revision code is also contained in this register, which
allows software to identify the revision of the hardware.

* The default value is revision-level dependant. Revision E will report a hardware revision code of 001.

Bit Function ‘

7-5 Hardware Revision Code—This read-only field reports the hardware revision level. Revision E of the DSC will report a
hardware revision code of 001,

0 SCLK inverslon Enable—When set, the SCLK output is inverted in SBP mode. When cleared, the SCLK output is iden-
tical to the revision D DSC. This bit should not be changed while SCLK is enabled.
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APPLICATIONS
ISDN Feature Phone ISDN Feature Phone with Parallel and Serial Data

This basic feature phone is the ISDN equivalent o the.  Ports Plus Other Peripherals

common analog phone. The keypad can be a simple  Access to the CCITT R reference interface is provided

four-by-four single pole switch matrix or a larger matrix via both the serial and parallel ports in Figure 11. This

to provide full key system features. The display option application may easily have voice capability added by

illustrated in Figure 10 can be included in any of the using a DSC in place of the IDC. Figure 12 illustrates ap-

applications shown in this section. plications with increased B-channel data processing re-
quirements. :

Am79C30A DSC
i Audio

Telephoné Processor

—— B-
| Surge
' II Speaker PP ﬂ‘g{é Protection

[— 1

—e
Hook Switch

MCLK" I

Interrupt

ROM ' Power

Reversal P
Interrupt ower

¢ P Controller

Micro
Controller

| =
]
R R X K

LCD Display

09893E-011
Figure 10. ISDN Telephone
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Speaker
Am2110 ITAC™ %
V.110 Processor
Terminal 1
Interface , Am79C32A IDC
Serial
'—< |-| Port
gorm. | T cman [ | LU Surge ES/T
0 —— . :
I-D—l PP I 1 MOX | Protection 3 —
UART| |HDLC _J I
D-
0SC MPI Chan.
FiFo | [FiFo DLC
Microprocessor Interface
MCLK Power
: Interrupts Reversal
} 3y Interrupt
 J Y
. Power
Micro RAM ROM
Controller Controller
= 5V
09893E-012

Figure 11. Terminal Adaptor (V.110/V.120) With Voice Upgrade Capability
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Am85G30 or Am82525

Analog
Telephone
Interface

Data Link _J Data Link
Controller Controller

I |

I Microprocessor Interface

Am79C30A DSC

Audio
Processor

|
— Chan. Surge
— MUX Protection

DMA
Controller

80188

DMA

Timers

Interrupts <

Chip
Selects

Am85C30/Am82525
DSC

Memo[z.

Clock

RAM

Dual-Port | Dual-Port

Controller | Interface

Onti
RAM [?S%?;I Program
Controller| Memory

PC Bus

Interface

09893E-015

Figure 12, PC Add-on Board—1 or 2 Data Channels
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ELECTRICAL AND SWITCHING CHARACTERISTICS
Absolute Maximum Ratings Operating Ranges
Storage temperature . ........... -65°C to +150°C  Commercial (C) devices
Ambient temperature Operating Vce range with respect
with power applied ............. —55°C to +125°C toVss oo 4.75V105.25V
Supply voltage to ground, Ambient temperature (Ta) . ............ 0°to +70°C
potential continuous ............... 0V10+7.0V *  Operating ranges define those limits between which the func-
Lead temperature (soldering, 10 sec) ....... 300°C tionality of the device is guaranteed,
Maximum power dissipation .............. 15W
Voltage from any
pintoVss ........... Vss—0.5 Vto Vecto +0.5 V
DC input/output current
(exceptLS1,LS2) ....o.viviiiiiiiiini, 10 mA
DC output current, LS1, LSzonly .......... 100 mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functional-
ity at or above these limits is not implied. Exposure to abso-
Jute maximum ratings for extended periods may affect device
reliability.
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DC CHARACTERISTICS (over operating ranges unless otherwise specified)

Parameter Parameter
Symbol Descriptions Test Conditions Min

Input High level, except XTAL, 2.0

Input High level XTAL, ' 0.8 Voo

Input Low level Vgs —0.25

Qutput Low level, except SBOUT {, =2 mA
Output Low level, SBOUT only |, =7 mA

Output High level fow=—400 pA 24
==10 H.A 0.9 Vcc B

Output leakage current 0 <Vour< Voo
Qutput in High Z state

Input leakage current 0<Vy<Vee

Digital inputs +10
LIN,/LIN, +200
XTAL, TBD

Input capacitance, temp = 25°C 10
digital input freq.=1 MHz : (typical)

Output capacitance, = | . 15
digital input/output (typical)

Parameter Descriptions

lecO Vo supply current
(POWER-DOWN)

lee 1 Vg, supply current.
384 kHz; LIU receiver enabled;
ace silent (INFO 0)

lec? Vo SUPPlY © =5.25 V; Vjy= V¢o; V= Vgs; mode = Active, data only;

(Active; call se fuc =3.072 MHz; LIU receiver and transmitter enabled;
S interface activated with data on D Channel only;
S interface load =50 ohms

Vo supply current Vee=5.25 V; Vi, =Veei Vii= Vel

(Active; voice mode) mode = Active voice + data; f, =384 kHz;
LIU receiver/transmitter enabled; S interface activated with
data on D channel and one B channel; S interface load
=50 ohms; AINA=-15 dbm0, 1-kHz sine wave;
EAR/EAR,=-15 dBm0, 1-kHz tone driving 600 ochms

Ve supply current Veo=5.25V; V= Ve; V) = Vs mode = Active, data only;
(Active; ringing, no load*) f,c =384 kHz; LIU receiver and transmitter enabled;
S interface activated with data on D channel only;
$ interface load =50 ohms; secondary tone ringer enabled
at 0 dB, 400 Hz, no load

Note: All power measurements assume PP disabled or in |OM-2 Deactivated mode.
* Power consumption with the output loaded will be: lecd + (Vour, peak) (Vec)

RLOAD
For Rioap =50 ohms and Vour =—12 dB (625 mV, peak], the maximum power consumption will be 215 mW.
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AC CHARACTERISTICS
Veo =5V £5%, Vss = 0 V; Ta = 0°C —>70°C, MCLK = 3.072 MHz
MAP Analog Characteristics (Am79C30A only)

Parameter Parameter

Symbol Description Test Conditions Typ Max Units

Zy Analog input impedance -1.25 V<V <+1.28 0 Kohm
AINA or AINB to AREF
Vios Allowable offset voltage -5 +5 mv
at AINA or AINB
Ls Allowable load LS, to LS, Ry >40 ohms
and
Cioan< 100 pF
Lean Allowable load R oap > 540 ochms
EAR, to EAR, and
Cyono < 100 pF
Lager Allowable load Rioan> 1 Kohm

and
Cioan <100 pF

2.25 2.4 2.55 v
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MAP TRANSMISSION CHARACTERISTICS (Am79C30A only)

The half channel parameters are specified from AINA or the GR, X, R, GX, and GER filters disabled; STG filter
AINB input pins to a B Channel for the transmit path, and enabled but programmed for infinite attenuation.

from a B Channel to EAR/EARz0r LS1/LS:2pins meas- .

ured differentially for the receive path. The garameters Al limits are guaranteed for Ve,=5 V5%, TA=0-
are applicable for both A- or p-law conversion. (Alaw  70° C, and programmable filters/gains disabled (0 dB,
assumes psophometric filtering, and p-law assumes c- flat) unless otherwise indicated.

message weighting.) All parameters are specified with

MAP Transmission Characteristics (Am79C30A only)

Description Test Conditions Min Max Units

Transmit absolute gain (nominal) 0 dBmoO; 1020 Hz; ~0.30 +.3 dB
. Vee=5V;T=25°C

Transmit gain variation 0dBmoO; 1020 Hz ~0.25 . dB

vs temperature and Vg

Transmit gain variation 0dBmo0; 1020 Hz ~0.16 . dB
vs programmed gain in GX
Transmit gain variation 0 dBm0; 1020 Hz -0.25 : dB
vs programmed gain in GA

Receive absolute gain 0 dBmo; 1020 Hz; ( i dB
at EAR1/EAR2 (nominal) Veo=5V; T=25°C
Rioan>540 ohms

Receive absolute gain 0 dBm0; 1020 Hz; k dB
at LS1/.52 (nominal) Vee=5V; T=25°C
Rioan>40 ohms

Receive gain variation 0 dBm0; 1020
vs temperature and Vo

Receive gain variation vs
programmed gain in GR and GER

Transmit frequency
response (attenuation

vs frequency relative to ~
—10 dBm0 at 1020 Hz)—
see Figure 13

Receive frequency
response (attenuation
vs frequency relative to
~-10 dBmoO at 1020 H
see Figure 17

500-600 Hz -
600-1000 Hz
1.0-2.6 kHz
2.6-2.8 kHz

500-600 Hz
600-1000 Hz
1.0-2.6 kHz
2.6-2.8 kHz

Transmit signalftotal distortion 0 to ~30 dBm0
vs level; CCITT method 2, —40 dBm0
1020 Hz (Transmit gain=0 dB) —45 dBmoO
—soe Figure 16

Receive signalitotal distortion 0 to —30 dBm0
vs level; CCITT method 2, -40 dBmo0
1020 Hz (Recsive gain=0 dB) —45 dBm0
—see Figure 20

Am79C30A/32A




ADV

MICRO (TELECOM) c6E D WM 0257527 0027917 4 m

T-75-15

MAP Transmission Characteristics (Am79C30A only)(continued)

Symbol  Description : Test Conditions Typ Max Units
TXGT Transmit gain tracking vs level; +3 to —40 dBmo0 +0.3 dB
CCITT method 2, 1020 Hz (Trans- -40 to =50 dBmO +0.6 dB
mit gain = 0 dB)-—see Figure 15 ~-50 to -55 dBm0 +1.6 dB
RXGT Receive gain tracking vs level; +3 to —~40 dBmo +0.3 dB
CCITT method 2, 1020 Hz (Re- —40 to —50 dBm0%; +0.6 dB
ceive gain =0 dB)—see Figure 19 -50 to —55 dBm0 +1.6 dB

-82° -78 dBmO
=79 ~75 dBm0
~76 -72  dBm0
=73 -89  dBm0
~70 -66  dBmO

-90 -85 dBmO

TXICN Transmit idle channel noise,
AINA or AINB connected to AREF

RXICN Recaeive idle channel noise

4, Transmit specs are testé
5. Receive specs a : EAR1/EAR2 and LS1/LS2 outputs measured differentially. Some degradation in performance

may occur if used:

Transmitter

A law =625 mV.
W law =620 mV riis

Recelver 0 dB Reference Point:
Nominal output voltage between EAR1/EAR2 or LS1/LS2 resulting from a 0 dBm, 1 kHz digital code at the receive input with all
receive gains at 0 dB,

Alaw=1.25 Vrms
B law=1.20 Vrms

i} ¢ Anaor Ayg

100K

* Ager

Transmit Test Circuit with Input Source
Referenced to Arcr
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Figure 13. Attenuation/Frequency Distortion (Transmit)
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Figure 16. Signal to Total Distortion Ratio (Transmit) (CCITT Method 2 at 1020 Hz)

P ANAVANA VA VNANA VLA VA VAN VA VAN VA AN

e R R e e L R A

b

9dB

)

'y

Attenuation (dB)

NNNN NN NN N NN NN

U . . N N N N V. V. . N Y

LLLLLLLLLLL L LLLLL

\\\\\\\\\\\\\\\\\\]

N
N

'

S Qemmmmn e
! ‘

4 '

/:////////////////// ' ' :
L] )

300 1020 N : 3000 3400 3600 3900
Frequency (Hz) > 09893E-020
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LIU CHARACTERISTICS
All of the parameters below are measured at the chip terminals, and are consiste

Parameter
Symbol Parameter Description Max Units
Viour Output mark amplitude measured between LOUT, and LOUT, 2.442 \
(Note 1) :
Vi Receivable input level measured between LIN,, and L 1800 mV
noise added as specified by CCITT 1430 section 8.
Zour Output impedance measured between LOUT, an
spacing condition 20 Kohm
Z, Input impedance measured between LIN, &n 20 Kohm
J Timing extraction jitter on LOUT -7 +7 %
PD Total phase deviation (LOUT with ges|
PU SenL
PW

Note 1:  See the equivalent test load,

Note 2:  The 530 mV receive inpu
Allowing 0.5 dB loss, 9.
the CCITT recei

Note 3:  Typical rece]
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A'AvA' O+

V(s-reference)
0

AAA
vy

0

L
T C. V(s-reference)
* 0

09893E-024
V (S-Interface): Transmitter output at the S interface reference point.

R is the termination impedance at the S intarface.

Cis the effective capacitance at the S interface.

Ry, and R. are the transmitter output series reslstors; their value depends upon the characteristics of the pulse transformer (see equations below).
R,, and R, are required for muitipoint operation to prevent loading of the line when power is removed from the terminal.

Figure 21. System Interface to LIU

High Mark

50 ohms

R,

< C, =200 pF
200 ohms]

VLOUT

50 ohms

09893E-025 Low Mark

rb c
Figure 22. Equivalent Test Py =S High Mark - S Low Mark
Load Conditions a b

09893E-026

Figure 23. Differential Output Signals
Between LOUT?z, and LOUT: Using the Test
Circuit in Figure 23
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T-75-
ILOUT
——9 R, Rsec R @ N2 Reono @ N2
LOUT, MV MA—MWV
+
VLOUT RL o N2
LOUT, ~ A
R,

Rsec is the DC impedance of the transformer secondary (IC side of transformer).
Rerm is the DC impedance of the transformer primary (line side of fransformer).
Rcoro Is the DC impedancs of the TE connecting cord; typically 4-6 ohms.
N is the transformer turns ratio (N =2 for Am79C30A/32A).
R is the S interface line impedance (50 ohms). 09893E-027
l.our is the desired load current for the CCITT transmission templates (7.6 mA for 50 ohm line).
Veouris the nominal output voltage from the DSC/DC line driver.
|

Flgure 24. Equlvalent DC Circult at LOUT Pins for calculation of Riand R:

Series Reslistor Calculations

lout = Viour
R1 + Rz + Rsec + (Rram ¢ N2) + (Re o N?) + (Rcorp o N?)

Rt + Rz = (Viour) - Rsec — (Rram o N?) — (Re @ N?) — (Rcorn » N?)
(louT)

Let Ri = R

Ri = Rz =1f Viour — Rsec — (Ream  N2) — (R N?) — (Rcoro o N2}

2L lour

N=2

RL = 50 ohms
Viour = 2.326 V
llout = 7.5 mA

Ri = R2=55.067 — 1/2 { Rsec + (4 ¢ Ream) + (4 @ Rcoro) }

This equation should be used to determine the value of R1 and R for the particuiar transformer used by each
customer.
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MICROPROCESSOR REAbIWRITE TIMING
Microprocessor Read Timing

Parameter Parameter
Symbol Description

RD pulse width

Read recovery time (Notes 1, 2)

Address valid to RD Low

Address hold after RD High
D High to CS High

Read access time (Note 3)

HD High to data Hi-Z

RD Low to CS Low (Note 4)

Microprocessor Write Timing

Parameter Parameter
Symbol Dascription

- WR pulse width ns
| s— Write recovery time (Note 1) R ns
L — Address valid to WR Low 20 ns
Addess hold after WR High 10 ns

WR High to TS High 0 ns

Data setup to WR High 100 ns

- Data hold after WR High 10 ns

WR Low to CS Low (Note 4) 30 ns

Note 1: The read/write recovety time of 200 ns holds in all cases except when a write command register operation is followed by a read data
register operation when accessing the MAP coefficient RAM. This operation requires a minimum recovery time of 450 ns.

Note 2: Successive reads of the D-channel Receive Buffer require a minimum cycle time {tALry + tanmL) of 480 ns.
Note 3: Read access time is measured from the falling edge of TS or the falling edge of RD, whichever accurs last,
Note 4: TS may go Low before either KD or WR go Low.

Note 5: In minimal systems, C3 may be tied Low.

Note 8: Read and write indirect register operations cannot be mixed without at least one write command register operation between them.
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Figure 25. Microprocessor Read/Write Timing
Interrupt Timing
Parameter Parameter
Symbol Desctription Min. Max. Units
tivte NT cycle time 125 ps
trec TNT recovery time 500 ns
L e
" |
[— e
09893E-029

Figure 26. INT Timing
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RESET AND HOOKSWITCH TIMING
Reset Timing

Parameter Parameter
Symbol Description

tres Reset pulse width

tPHRL Power stable to reset low
te Reset transition fall time
tr Reset transition rise time

Hookswitch Timing

Parameter Parameter
Symbol Dascription

ts Dabounce time
ty HSW detected to INT Delay

475V

. 09893E-030
Figure 27. Reset Timing

[]H ] —

AN

09893E-031

Figure 28. Hookswitch Debounce Timing
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OSC (XTALz) Timing
Parameter Parameter Test
Symbol Description Conditions Min Max Units
toreL Oscillator period 81.374 81.387 ns
ton High time 33 ns
tor Low time 33 ns
toron Rise time 10 ns
toneL Fall time 10 ns
Frequency = 12.288 MHz 480 ppm.
MCLK Timing
Parameter Parameter Test
Symbol Description Conditions Min Max Units
ty XTAL, V.2 to MCLK load <80pF 60 ns
MCLK V.2
tauses Rise time MCLK load <80pF 15 ns
0.5 Vto (V,—0.5V)
tasen Rise time MCLK load <40pF 5 ns
1.0Vto 35V
teaty Fall time MCLK load <80pF 15 ns
{(Voo0.5V)t0 0.5 V
teavia Fall time MCLK load <40pF 5 ns
35Vioio0V
town High pulse 12.288 MHz MCLK load <80pF 33 ns
width 6.144 MHz 73 ns
4,069 MHz 114 ns
3.072 MHz 155 ns
tewt Low pulse 12.288 MHz MCLK load < 80pF 33 ns
width 6.144 MHz 73 ns
4.096 MHz 114 ns
3.072 MHz 155 ns

*Not TTL V,

Figure 29, External Clock Driver (XTAL2) Timing

09893E-032
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i
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< fow
Figure 30. OSC/MCLK Timing

SBP Mode Timing

Parameter Parameter Test .
Symbol Description Conditions

Tp* SCLK ps

Ta High time us

To* Low time ps

tase SCLK rise time SCLK Load < 80pF ns

tear SCLK fall time SCLK Load < 80pF ns

tucse MCLK to SCLK MCLK Load <80pF - ns
@6.144 MHz SCLK Load < 80pF

tours SCLK High to 50 : ns

frame sync

toioo SBoOUT SBOUT/SFS 50 ns
Data avallable Load = 80 pF

toien SBIN set-up time 200 ns

tonoz SBIN hold time 0 ns

*The frequency of SCLK is f,,.,/ 64. Tp and Tb are based on this SCLK frequency, but include a +163 ns allowance for
Internal phase lock loop correction.

Am79C30A/32A
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Ta Tb Tp
> e
so JLITUTLATULLLULALL U rd s

SBIN
or
SBOUT

srs L [
|e—— 11—

Notes: 1. SBIN data is sampled on the rising edge of SCLK; SBOUT data is changed on the falling edge of SCLK. 09893E-034
2. T1 width is eight SCLK periods.
Figure 31. SBP Mode Timing
MCLK (6.144 MHz)
SCLK (192 KHz) /1 N, ( \——H—/ \
t(;HFS : At t(:HFS
3
\{ \
*SFS (8 kHz) —
teroo < tooo
SBOUT ' X
tDK:H t(:HDZ
SBIN
Note: CH2STRB timing is identical to SFS timing, but delayed by 8 SCLK cycles.
09893E-035

Figure 32. SBP Mode MCLK/SCLK/SFS Timing

72 Am79C30A/32A

CT-75.15T



ADV MICRO (TELECOM) 26E D WM 0257527 0027932 0 MW
T-75-15

10M2 Master Mode Timing

Test
Parameter Condition

Data clock riseffall C =150 pF

Clock pericd 1.536 MHz
+100 PPM
+163 ns*

Pulse width

Frame sync C =150 pF
Frame sync setup/clock C_ =150 pF
Frame sync delay/clock . C,=150 pF
Frame sync hold/clock - C, =150 pF
Frame delay , =160 pF
Data delay/clock C, =150 pF
Data hold/clock C =150 pF
Data setup

Data hold

IOM-2 Slave Mode Timing

Parameter Min

Data clock riseAall

Clock frequency (1/period) 1.636 MHz
+100 PPM
+163 ns*

Pulse width SCLK 240
Frame sync riseAall SFS

Frame set-up SFS 70
Frame hold/clock SFS 20
Frame delay/clock SFS 0
Frame width High SFS 130
Frame width Low SFS tsok
Data delay/clock SBOUT

Data hold/clock SBOUT 70
Data set-up SBIN tso tan+20
Data hold SBIN to 50

*The +163 ns value can occur once per frame for digital phase lock loop correction.
**C, =150 pF

Am79C30A/32A
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sak Lo eI
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SBOUT e IX mo X] et X Btz )

SBIN

Detall a

je—  —»| 1, j——

tacu Sra—

£1

o— t,. —Pp— 1.,* —

fg—————e tyypy e}

SBOUT >_

SBIN

Transmitter Side

Receiver Side

Detall a tSD. ¢

* In master mode, SFS is 16 SCLK cycles + set-up time + hold time in length
09893E-036

Figure 33. I0M-2 Timing
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SWITCHING TEST CONDITIONS

(Input)

20V 20V
> Test Points <

0.8V 0.8V

09893E-037

Note: AC testing inputs are driven at 2.4 V for a logical 1, and 0.45 V for a logical 0. Timing measurements are made at 2.0 V and
0.8 V for a logical 1, and a logical 0, respectively.

Figure 34. Switching Test Input/Output Waveform

Device
Under
Test ——_l—-

C, Includes Jig Capacitance

Figure 35. Switching Test Load Circuit

Am79C30A/32A




ADV MICRO (TELECOM)

286E D WM 0257527 0027935 E—-

KEY DESIGN HINTS FOR THE DSC/IDC

Due to the high level of integration of the Am79C30A/
32A DSC/IDC, it is easy to overlook important design
information when reading the datasheet. The following
list of key design hints has been compiled to streamline
the design process. A comprehensive series of ISDN
application notes and tutorials is available from
Advanced Micro Devices; please contact an AMD sales
office or factory for current information.

The AREF pin must be used to bias the AINA and
AINB inputs. There is a datasheet parameter Vios
which states that the analog inputs must be biased to
within 5 mV of AREF. AREF is nominally 2.4 V, nor-
mal device-to-device variation will exceed the 5-mV
Vios specification. if a voltage other than AREF is
used, transmission performance at very low signal
levels will be degraded.

The recommended method of biasing the AINA and
AINB inputs is to use a 15-100 kQ resistor between
the input and AREF. The signal source should be AC-

coupled to the analog input. Take care that the RC -

formed by the biasing resistor and blocking capacitor
does not distort the input signal.

The AREF output must not be loaded with a capacitor,
since it may cause the internal buffer amplifier to be-
come unstable. For some applications involving
significant gain external to the DSC, the AREF output
may require a simple RC noise filter. In this case, the
AREF output should be isolated from the capacitor
by a resistance of greater than 1 kQ to ensure
stability.

The analog gain selection value (in MMR3) should be
written before the MAP is enabled.

The MAP auto-zero function (MMR2) should be en-
abled before the MAP is enabled.

The DSC/IDC should be provided with decoupling ca-
pacitors, situated as close as possible to the package
power leads. In general 0.1-uF ceramic capacitors
are sufficient, but bulk decoupling capacitors will be
required if the LS1 and LSz loudspeaker outputs are
driving a heavy load.

The DSC/IDC is constructed on a single substrate,
and therefore the device power pins must not be from
separate supplies. If there is a DC offset between the
analog and digital power supply pins, excessive cur-
rent may flow through the device substrate.

The LS1, LS2, EAR1 and EAR2, outputs are intended to
be used differentially. Although it is possible to use
only a single output, the rejection of power supply
noise and internal digital noise is improved if the out-
puts are used differentially.

Be certain to observe the maximum loading specifica-
tion for the LS and EAR outputs. When used differen-
tially, the EAR outputs must see a minimum of 540
ohms between them. Similarly, the LS outputs must

CTe75e15

see a minimum of 40 ohms. The maximum capacitive
loading in either case is 100 pF.

The LS and EAR outputs need not be matched to the
load. The LS and EAR outputs are voltage drivers,
and do not assume the presence of any particular
load impedance. If the maximum loading specification
is met, the LS and EAR outputs will function satisfac-
torily. In some cases an external resistor may be used
to center the desired output volume—for instance,
while driving a 150-ohms earpiece with the EAR out-
puts, )

If using an EAR or LS output in a single-ended fash-
ion, AC-couple the pinto the load. If not, the excessive
DC current will cause signal distortion.

When using programmable gains and filters in the
MAP, consider the dynamic range effects such as
truncation error and clipping. In case of questions in
any particular application, please contact the AMD
applications staff for assistance.

All MAP tone generators are referenced with respect
to the +3 dBm0 overload voltage—that is, a 0-dB tone
yields a +3 dBmoO output. Take care to avoid clipping
when adding tones to signals as, for example, when
generating DTMF waveforms.

The RC connected to CAP+/CAP2must be situated as
close as possible to the DSC package to reduce the
amount of noise coupled in from other signal traces.

Observe the XTAL: frequency accuracy requirement
of 12,288 MHz + 80 ppm. Since crystals from different

manufacturers will vary, the DSC oscillator output fre-

quency at the MCLK pin must be measured and, if
necessary, the value of the crystal load capacitors ad-
justed as part of the initial design procedure. An appli-
cation note of oscillator considerations is available
from AMD (ISDN System Engineering Application
Note, order #12557).

If driving the XTAL2 pinwith the external oscillator, it is
necessary to observe the datasheet input voltage and
rise/fall time requirements. Note that the XTALz levels
are not TTL-compatible.

Take care inboard layout of the DSC, as with any sen-
sitive analog device. An application note of DSC
board layout hints is available from AMD (ISDN Sys-
tems Engineering Application Note, order #12557).

The sidetone path defaults to —18-dB attenuation. If
disabling the sidetone path is desired, the sidetone
block must be enabled and programmed for infinite at-
tenuation.

Consider the LIU transformers, series resistors, and
IC LIU output drivers as a functional unit. Transform-
ers that meet CCITT 1.430 requirements with other
fransceivers are not necessarily appropriate for use
with the DSC, and vice versa.

Interrupts should be masked when reading or writing
any indirect or multibyte DSC registers to prevent the

76
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possibility of an interrupt occurring and destroying the
contents of the Command Register.

u |f the MAP and secondary tone ringer are disabled,
the EAR, AREF, and LS outputs are high-impedance.
If the MAP Is enabled, the unselected audio output is
high-impedance.

® The MAP should notbe enabled until afterthe LIU has
achieved synchronization. This will eliminate the pos-
sibility of audible distortion when the internal device
timing is re-synchronized to the S interface.

B To make optimum use of the MAP digital signal
processsing chain, use digital gain (GX) for fine ad-
justment and analog gain (GA) for coarse adjustment.

® The user must program the Secondary Tone Ringer

Frequency Register (STFR) with a legal value before
enabling the secondary tone ringer.

& |norderto exit POWER-DOWN mode due to LIU acti-
vation, both the F7 interrupt and the DSC/IDC inter-
rupt pin must be enabled. In order to exit POWER-
DOWN mode due to IOM2 activation, both the IOM2
Timing Request interrupt and the DSC/IDC interrupt
pin must be enabled.

The MAP auto-zero function must be enabled prior
to enabling the MAP. For all normal applications, the
auto-zero function should always be enabled.

To ensure proper operation of the filters (X and R) and
gains (GX, GR, GER, STGR, and ATGR), these reg-
ister blocks should not be accessed more frequently
than 128 ms intervals. This allows the internal buffers
to the map to operate properly since they are updated
only once per frame.
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PHYSICAL DIMENSIONS
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