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Figure 16-42. IDMA Single-Address Burst Read or Write

16.6.3.15 DOWNLOAD SEQUENCE. The microcode package is provided in S-records
format. It occupies the first 512 bytes of the dual-port RAM (on the ADS address 0x2202000
to address 0x22021FF) and 256 bytes at the end of the first 4K (on the ADS address
0x2202F00 to address 0x2202FFF). For MPC823 silicon versions 0.3 (Z3, mask number
3F98S) and later, you do not need to download this microcode. Use the following MPC8bug
debugger commands to load the package:

oL

rms cpm rccr 0
load interlaced_dma.srx
rms cpm rccr 9
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16.6.3.16 BUS EXCEPTIONS. When IDMA has the bus and is performing operand
transfers, bus exceptions can occur. When a synchronous bus structure like those
supported by the MPC823 is used, you can make provisions that allow a bus master to
detect and respond to errors during a bus cycle. IDMA recognizes the same bus exceptions
that the core recognizes at reset or when a transfer error occurs.

* Reset—On an external reset, IDMA immediately aborts channel operation, returns to
the idle state, and clears the IDSR. If a bus cycle is in progress when reset is detected,
the cycle is terminated, the control and address/data pins are three-stated, and bus
ownership is released.

* Transfer erro—When a fatal error occurs during a bus cycle, a bus error exception is
used to abort the cycle and systematically terminate that channel operation. The IDMA
terminates the current bus cycle, signals an error in the SDSR, and signals an interrupt
if the corresponding bit in the SDMR is set. IDMA waits for the RISC microcontroller to
reset before starting any new bus cycles. It should be noted that any data previously
read from the source into the internal storage is lost.

7’ Note: Any device that is the source or destination of the operand under IDMA

' handshake control for single address transfers may need to monitor TEA to
detect a bus exception for the current bus cycle. TEA terminates the cycle
immediately and negates SDACKX, which is used to control the transfer to or
from the device.

16.7 THE SERIAL INTERFACE WITH TIME-SLOT ASSIGNER

The serial interface connects the physical layer serial lines to the serial communication
controller and two serial management controllers. In its simplest configuration, the serial
interface allows these controllers to be connected to their own set of individual pins. The
serial communication controller or serial management controller that connects to the
external world in this way connects to a nonmultiplexed serial interface (NMSI). In an NMSI
configuration, the serial interface provides a flexible clocking assignment for the serial
communication controller or serial management controller from a bank of external clock pins
and/or internal baud rate generators.

However, the main feature of the serial interface is its time-slot assigner (TSA), which allows
any combination of the serial communication or management controllers to multiplex their
data together on one or one time-division multiplexed (TDM) channel. Common examples
of TDMs are the T1 lines in the U.S. or Japan and the CEPT lines in Europe. Even if the
time-slot assigner is not used in its intended capacity, it can still be used to generate
complex waveforms on four output pins. For example, these pins can be programmed by
the time-slot assigner to implement stepper motor control or variable duty cycle and period
control on these pins. Any programmed configuration can be changed on-the-fly. The serial
interface block diagram is illustrated in Figure 16-43.
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U-BUS
TX/RX
RF?:,;E <« RAM MODE COMMAND STATUS CLOCK
CONTROL REGISTER REGISTER REGISTER || ROUTE
J [
l/
TOSMC2  TOSMCT TO SCC2
UsB
MUX MUX MUX
1) (2]
S| &1 =
o o <
By O
YYVY 2ye
TIME-SLOT USB CLOCKS
ASSIGNER
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olol ¥T ¥7T =
=|z2| S| ol &
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w w = -
1y =y oy v
A
TDMA TDMA/SMC2 SMCH SCC2 UsB
STROBE PINS PINS PINS PINS PINS

NONMULTIPLEXED SERIAL INTERFACE (NMSI)

Figure 16-43. Serial Interface Block Diagram
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16.7.1 Features

The top-level features of the serial interface are the time-slot assigner and NMSI. The
time-slot assigner has the following main features:

o Ability to connect to an independent TDMA channel

* Independent, programmable transmit and receive routing paths

* Independent transmit and receive frame syncs

¢ Independent transmit and receive clocks

¢ Selection of rising/falling clock edges for the frame sync and data bits
e Supports 1x and 2x input clocks (1 or 2 clocks per data bit)

o Selectable delay (0-3 bits) between frame sync and frame start

¢ Eight programmable strobe outputs (LST[1-4] used for receive (RX) RAM while
LST[5-8] is used for transmit (TX) RAM)

* 1- or 8-bit resolution in routing, masking, and strobe selection
» Supports frames up to 8,192 bits long [Es

44444

» |nternal routing and strobe selection can be dynamically programmed -~ T -
o Supports automatic echo and loopback mode for the TDMA

The NMSI has the following main features:

* The serial communication controller (SCC2) and each serial management controller
(SMC) can be independently programmed to work with its own set of pins in a
nonmultiplexed manner

¢ The serial communication controller can have its own set of modem control pins
* Each serial management controller can have its own set of pins

o The serial communication controller, universal serial bus, and each serial management
controller can derive clocks externally from a bank of four clock pins or a bank of four
baud rate generators

16.7.2 Configuring the Time-Slot Assigner

The time-slot assigner implements both internal route selection and time-division
multiplexing for multiplexed serial channels. It supports the serial bus rate and format for
most standard TDM buses, including the T1 and CEPT highways, pulse code modulation
(PCM) highway, and ISDN buses in both basic and primary rates. The two popular ISDN
basic rate buses—interchip digital link and general circuit interface (also known as IOM-2)
are supported.

PROCESSOR MODULE
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Communication Processor Module

Time-slot assigner programming is completely independent of the protocol used by the
serial communication controller or serial management controller. For instance, the fact that
SCC2 can be programmed for the HDLC protocol has no impact on time-slot assigner
programming. The purpose of the time-slot assigner is to route the data from the specified
pins to the serial communication controller or serial management controller at the correct
time, but it is the responsibility of the SCC2 or SMC to handle the received data. In its
simplest mode, the time-slot assigner identifies the frame using one sync pulse and one
clock signal that you provide. This can be enhanced to allow independent routing of the
receive and transmit data on the TDMA channel. Additionally, the definition of a time-slot
need not be limited to 8 bits or even to a single contiguous position within the frame. You
can provide separate receive and transmit syncs as well as clocks. These various
configurations are illustrated in Figure 16-44.

The time-slot assigner can support two, independent, half-duplex TDMA sources, one in
reception and one in transmission, using two sync inputs and two input clocks. In addition
to channel programming, the time-slot assigner supports up to eight strobe outputs that may
be asserted on a bit or byte basis. These strobes are completely independent from the
channel routing used by SCC2 and the SMCs. They are useful for interfacing to other
devices that do not support the multiplexed interface or for enabling/disabling three-state
I/0 buffers in a multi-transmitter architecture.

Most time-slot assigner programming is accomplished in two 64 x 16-bit serial interface
RAMs that are directly accessible by the host CPU in the internal register section of the
MPCB823 and are not associated with the dual-port RAM. One serial interface RAM is always
used to program the transmit routing and the other is used to program the receive routing.
With the serial interface RAMs, you can define the number of bits or bytes to be routed to
the serial communication controller or serial management controller and decide when the
external strobes are to be asserted and negated.

The size of the serial interface RAM that is available for time-slot programming depends on
the configuration of the RDM field in the SIGMR. If on-the-fly changes are allowed, the serial
interface RAM entries are reduced by one-half. However, the serial interface RAM size is
sufficient to allow extensive time-slot programming flexibility. The maximum frame length
that can be supported in any configuration is 8,192 bits. The serial interface supports two
testing modes—echo and loopback. The echo mode provides a return signal from the
physical interface by retransmitting the signal it has received.

The physical interface echo mode differs from the individual SCC2 echo mode in that it can
operate on the entire TDM signal, rather than just on a particular SCC2 channel. The
loopback mode causes the physical interface to receive the same signal it is transmitting.
The serial interface loopback mode checks more than the individual SCC2 loopback does.
It checks the serial interface and the internal channel routes. The maximum external serial
clock that may be an input to the time-slot assigner is GCLK2 + 2.5. If a serial communication
controller or serial management controller is operating with the NMSI, then the serial clock
rate may be slightly faster at a value not to exceed GCLK2 + 2.
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Simplest TDM Example

. MPCE23 1TDM SYNC l )
1TDM CLOCK ‘ l I ” H ” l
TSA|le——> oM scc2 SMC1
TOM TX | [ [sLoT 3 [sLoTn] |
TOM RX | | [storg] [stoTn] |
scc2 SMC1
More Complex TDM Example—Unique Routing
MPC823
1TDM SYNC ’
1TDM CLOCK I
Tsale > TDM SCC2 sMmct
TOM X [sLoT1[sLoT 2] | | | |
TOM RX | [ siors] [sLorn] | L
SCC2 SMC1
Even More Complex TDM Example—Multiple Time-Slots per Channel with Varying Sizes of Time-Slots
MPC823 1TDM SYNC
1TDM CLOCK l I ,H I I ”
SCC2 sMC1 SCC2

TSA|<——> TDM

TDM TX

SCC2 SMC1  SCC2

NOTE: The two shaded areas of SCC2 RX are received as one high-speed datasiream by the SCC2 and stored
together in the same data buffers.

Most Complex TDM Example—Totally Independent RX and TX
MPC823

TDMTX SYNC

TDM TX CLOCK I I l”[ l” Il l l“ll

. oM scc2  SMet SCC2
TOM TX | | ]
[17]
w
o }
TDM RX SYNC =D
=34
tomexcrock |11 M l l TUUuuL e
2
TOM RX | | [ § 2
s S
sce2 sMc1 o&

Figure 16-44. Various Configurations With the TDM Channel
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Communication Processor Module

16.7.3 Enabling Connections to the Time-Slot Assigner

Each serial communication controller and serial management controller can be
independently enabled to connect to the time-slot assigner. SCC2 is connected to the
time-slot assigner by setting the SC2 bit in the SICR. The serial management controllers are
connected to the time-slot assigner by setting the SMCx field of the SIMODE register.
Additionally, the TDMA interface must be enabled before it can be connected to the time-slot
assigner by setting the ENA field in the SIGMR. Once the connections are made, the exact
routing decisions are made in the serial interface RAM. Refer to Figure 16-45 for more
information.

ENA =1 TO ENABLE

_ MULTIPLEXED
> TDVA PINS | " INTERFACE

1

SC2=

SCC2 }< : 5C2=0 > SCC2 PINS
- A NONMULTIPLEXED
2 INTERFACE
SMCt } - SMC1=0 > SMC1 PINS
o
[&]
=
l SMC? | : € SMC2=0

Figure 16-45. Enabling Connections Through the Serial Interface

16.7.4 Serial Interface RAM Operation

The serial interface has two 64 x 16 static RAMSs that are used to control the routing of the
TDMA channel to the serial communication and management controllers. These RAMs are
uninitialized after power-on and, to avoid unwanted results, the host CPU should program
them before enabling the multiplexed channels. The RAMs consist of 16-bit entries that
define the routing control and each entry can control anywhere from 1 to 16 bits or 1 to 16
bytes. In addition to the routing, up to four strobe pins (all active high) can be asserted,
depending on how the RAM is programmed

You can configure the serial interface RAM in the following formats to support the TDMA
channel:

¢ One multiplexed channel with static frames.
¢ One multiplexed channel with dynamic frames
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16.7.4.1 ONE MULTIPLEXED CHANNEL WITH STATIC FRAMES. In this configuration,
there are 64 entries in the serial interface RAM for transmit data and strobe routing and
64 entries for receive data and strobe routing. This configuration should be chosen when the
one time-division multiplex’s routing does not need to be dynamically changed.

RDM = 00
ONE CHANNEL WITH INDEPENDENT RX AND TX ROUTE
FRAMING SIGNALS
SERIAL INTERFACE RAM ADDRESS 0
(16 BITS WIDE) «—— L1RCLKA
«—— LIRSYNCA
64 ENTRIES
RXA
ROUTE
127
128 l€«—— LITCLKA
€«—— LITSYNCA
64 ENTRIES
XA
ROUTE
256

Figure 16-46. Configuring the TDM with Static Frames

16.7.4.2 ONE MULTIPLEXED CHANNEL WITH DYNAMIC FRAMES. In this
configuration, there is one multiplexed channel and it has 32 entries for transmit data and
strobe routing and 32 entries for receive data and strobe routing. In each RAM, one of the
partitions is the current-route RAM and the other is a shadow RAM that allows you to change
the serial routing. After programming the shadow RAM, set the CSRRA bit of the associated
channel in the SIMCR to receive and the CSRTA bit to transmit. When the next frame sync
arrives, the serial interface automatically exchanges the current-route RAM for the shadow
RAM. Refer to Section 16.7.4.4 Serial Interface RAM Dynamic Changes for more details
on how to dynamically change the channel route. You should only use this configuration
when the routing on the time-division multiplex needs to be dynamically changed.
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Communication Processor Module

RDM = 01
ONE CHANNEL WITH SHADOW RAM FOR DYNAMIC ROUTE CHANGE

FRAMING SIGNALS
SERIAL INTERFACE RAM ADDRESS 0

(16 BITS WIDE)

32 ENTRIES
RXA
ROUTE

63
128

32 ENTRIES
TXA
ROUTE

19

Figure 16-47. Configuring the TDM with Dynamic Frames

16.7.4.3 PROGRAMMING THE SERIAL INTERFACE RAM ENTRIES. The programming
of each word within the RAM determines the routing of the serial bits and assertion of strobe
outputs. The RAM programming codes are shown in the following table.

SERIAL INTERFACE RAM ENTRIES

SSEL3

0 0 0 0 0 0 0 0 0 0 0

RW | RW | RW | RW | RW | RW | RW RW RW RW | RW

(IMMR & 0xFFFF0000) + 0xC00 TO OxDFF

RESERVED

2 N KN KN KN KN Kl Kl KN RN EE EE R ER R K

RW

(IMMR & OXFFFF0000) + 0xC00 TO OxDFF

LOOP—Loopback on This Time-Slot

0 = Normal mode.
1 = Loopback mode for this time-slot.
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SWTR—Switch Transmit and Receive

This bit is only valid in the receive route RAM and is ignored in the transmit route RAM. This
bit affects the operation of both the LIRXDA and L1TXDA pins. The SWTR bit is only set in
special situations where you prefer to receive data from a transmit pin and transmit data on
a receive pin. For instance, consider the situation where devices A and B are connected to
the same time-division multiplex, each with different time-slots. Normally, there is no
opportunity for stations A and B to communicate with each other directly over the
time-division multiplex since they both receive the same TDM receive data and transmit on
the same TDM transmit signal.

TDM RECEIVE DATA
TDM TRANSMIT DATA

A

\

y }

Y [
RX X RX TX

STATION A STATION B

Figure 16-48. Using the SWTR Bit

The SWTR option gives station B the opportunity to listen to transmissions from station A
and transmit data to station A. To do this, station B would set the SWTR bit in its receive
route RAM. For this entry, receive data is taken from the L1TXDA pin and data is transmitted
on the L1IRXDA pin. If you only want to listen to station A transmissions and not transmit
data on L1RXDA, then you should clear the CSEL field in the corresponding transmit route
RAM entry to prevent transmission on the L1RXDA pin.

It is also possible for station B to transmit data to station A by setting the SWTR bit of the
entry in its receive route RAM. Data is transmitted on the L1RXDA pin rather than the
L1TXDA pin, according to the transmit route RAM. This configuration could, however, cause
collisions with other data on the L1RXDA pin unless care is taken to choose an available
(quiet) time-slot. If you only want to transmit on L1RXDA and not receive data on L1TXDA,
then you should clear the CSEL field in the receive route RAM to prevent reception of data
on L1TXDA.

0 = Normal operation of the L1TXDA and L1RXDA pins.

1 = Data is transmitted on the L1RXDA pin and is received from the L1TXDA pin for
the duration of this entry.

7 Note: Ifthe transmit and receive sections of the TDMA do not use a single clock source,
‘ the SWTR feature can cause erratic results to occur.
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SSEL1-SSEL4—Strobe Select 1-4

The four strobes—L1ST1,L1ST2, L1ST3, and L1ST4—can be assigned to the receive RAM
and asserted or negated with L1RCLKA. L1ST5, L1ST6, L1ST7, and L1ST8 can be
assigned to the transmit RAM and asserted or negated with L1TCLKA. Each bit corresponds
to the value the strobe should have during this bit/byte group. Multiple strobes can be
asserted simultaneously, if preferred. If a strobe is configured to be asserted in two
consecutive serial interface RAM entries, then it remains continuously asserted while the
serial interface RAM entries are being processed. If a strobe is asserted on the last entry in
the table, the strobe is negated after the last entry finishes processing.

Note: Each strobe is changed with the corresponding RAM clock and is only output if
the corresponding parallel I/0 is configured as a dedicated pin.

Bit 6—Reserved
This bit is reserved and should be set to 0.

CSEL—Channel Select

000 = The bit/byte group is not supported by the MPC823. The transmit data pin is
three-stated and the receive data pin is ignored.

001 = Reserved.

010 = The bit/byte group is routed to SCC2.

011 = Reserved.

100 = Reserved.

101 = The bit/byte group is routed to SMC1.

110 = The bit/byte group is routed to SMC2.

111 = The bit/byte group is not supported by the MPC823. This code is also used
in the SCIT mode as the D channel grant.

CNT—Count

This value indicates the number of bits/bytes (according to the BYT bit) that the routing and
strobe select of this entry controls. If CNT = 0000, then 1 bit/byte is chosen and if
CNT = 1111 16 bits/bytes are selected.

BYT—Byte Resolution

0 = Bit resolution. The value of CNT indicates the number of bits in this group.
1 = Byte resolution. The value of CNT indicates the number of bytes-in this group.
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LST—Last Entry in the RAM

Whenever the serial interface RAM is used, this bit must be set in one of the TX or RX entries
of each group. Even if all entries of a group are used, this bit must still be setin the last entry.

0 = This is not the last entry in this section of the route RAM.
1 = This is the last entry in this RAM. After this entry, the serial interface waits for the
sync signal to start the next frame.

: 7 Note: If a second sync signal is received before the end of a frame (as defined by the
' last serial interface RAM entry), an error occurs. The serial interface will
terminate RAM processing and cease transmitting or receiving data until a third

sync signal is received.

16.7.4.4 SERIAL INTERFACE RAM DYNAMIC CHANGES. The serial interface RAM has
two operating modes:

* A time-division mulitplex channel with a static routing defihitioh. The serial interface
RAM is divided into two parts (RX and TX).

¢ A time-division mulitplex channel that allows dynamic changes. The serial interface
RAM is divided into four parts.

Dynamic changes allow the routing definition of a TDMA to be modified while the serial
communication controller and serial management controllers are connected to it. With fixed
routing, a change has three requirements that must be met before the new routing takes
effect:

° The serial communication controller and serial management controllers connected to
the time-slot assigner must be disabled.

¢ The serial interface routing must be modified.

e The serial communication controller and serial management controllers connected to
the time-slot assigner must be reenabled.

Dynamic changes divide portions of the serial interface RAM into current-route and shadow
RAM. Once the current-route RAM is programmed, the time-slot assigner and serial
interface channels are enabled and time-slot assigner operation begins. When you need to
make a change in routing, you must program the shadow RAM with the new route and set
the CSRRA bit in the SIMCR to receive and the CSRTA bit to transmit. As a result, the serial
interface exchanges the shadow RAM and the current-route RAM as soon as the
corresponding sync arrives and resets the appropriate CSRxA bit to signify that the
operation has completed. At this time, you can change the routing again. Notice that the
original current-route RAM is now the shadow RAM and vice versa. Figure 16-49 illustrates
an example of the shadow RAM exchange process.
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Communication Processor Module

If a TDMA with dynamic changes is programmed, the initial current-route RAM addresses in
the serial interface RAM are as follows:

¢ 0-63 RXa Route
¢ 128-191 TXa Route

The shadow RAMs are at addresses:

¢ 64—127 RXa Route
e 192-255 TXa Route

You can read any RAM at any time, but for proper serial interface operation you must not try
to write the current-route RAM. You can, however, read the serial interface status register
(SISTR) to find out which part of the RAM is the current-route RAM.

Besides knowing which RAM is the current-route RAM, you might need to know which entry
the time-slot assigner is currently using within the current-route RAM. This information is
provided in the SIRP register, which is described in detail in Section 16.7.5.6 Serial
Interface RAM Pointer Register. You can also externally connect one of the eight strobes
to an interrupt pin to generate an interrupt on a particular serial interface RAM entry starting
or ending execution by the time-slot assigner.
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1) INITIAL STATE RAM ADDRESS:

THE TSA USES THE FIRST PART OF
THE RAM, AND THE SHADOW IS
THE SECOND PART OF THE RAM.

CSRXN=0 LIRCLKA
FRAMING SIGNALS:  — L1RSYNCA
CSRRA=0 RAM ADDRESS: 128 191 192 255
CSRTA=0 16TXA |
ROUTE
A
LITCLKA
FRAMING SIGNALS:  — L1TSYNCA
1)  PROGRAMMING RAM ADDRESS: 0 63 64 127
PROGRAM THE
SHADOW RAM FOR THE NEW
RX AND TX ROUTE AND SETS
CSRxN. LIRCLKA
FRAMING SIGNALS: LIRSYNCA
CSRRA=1 RAM ADDRESS: 128 191 192 255
CSRTA=1
LITCLKA
FRAMING SIGNALS: LITSYNCA
EXCHANGE , RAM ADDRESS: 0 63 64 127
THE SERIAL ENTERFACE
EXCHANGES BETWEEN
THE SHADOW AND THE
CURRENT-ROUTERAVS .\ (o L1RCLKA
CSRRA=0 RAM ADDRESS: 128 191 192 255
CSRTA=0 16 TXA
ROUTE
LITCLKA
FRAMING SIGNALS: - LITSYNCA

Figure 16-49. Serial Interface RAM Dynamic Changes
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16.7.5 Serial Interface Programming Model

16.7.5.1 SERIAL INTERFACE GLOBAL MODE REGISTER. The 8-bit, memory-mapped,
read/write serial interface global mode register (SIGMR) defines the RAM division modes.

SIGMR

RESERVED ENA RDM
0 0 0
RW RW R/W
(IMMR & 0xFFFF0000) + OXAE4

Bits 0-4—Reserved
These bits are reserved and should be set to 0.

ENA—Enable Channel A

0 = Channel A is disabled. The serial interface RAMs and TDMA routing are in a state
of reset, but all other serial interface functions still operate.
1 = The serial interface is enabled.

RDM—RAM Division Mode

This field defines the RAM division mode and the number of multiplexed channels supported
in the serial interface.

00 = The serial interface supports one TDMA channel with 64 entries for receive
routing and another 64 for transmit routing.

01 = The serial interface supports one TDMA channel with 32 entries for receive
routing and another 32 for transmit routing. There are an additional 32 shadow
entries for the receive routing and 32 more for transmit routing that can be used
to dynamically change the routing.

1x = Reserved.
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16.7.5.2 SERIAL INTERFACE MODE REGISTER. The 32-bit, memory-mapped,
read/write serial interface mode register (SIMODE) defines the serial interface operation
modes and with serial interfface RAM allows you to support any or all of the ISDN channels
independently when in IDL or GCl mode.

SIMODE

SMC2CS RESERVED

0 0 0
RW RW RW
(IMMR & 0xFFFF0000) + OxAEQ

SMC1CS
0 0 0 0 0 0 0 0 0 0
RW RW RW RW | RW | RW | RW | RW | RW RW

‘ (IMMR & 0xFFFF0000) + OxAE2

SMC2—SMC2 Connection

0 = NMSI mode. The clock source is determined by the SMC2CS field and the data
comes from a dedicated SMTXD2 and SMRXD2 pin in NMSI| mode.
1= SMC2 is connected to the multiplexed serial interface (TDMA channel).

SMC2CS—SMC2 Clock Source (NMSI mode)

SMC2 can take its clocks from one of the baud rate generators or one of four pins from the
bank of clocks. However, the SMC2 transmit and receive clocks must be the same when
they are connected to NMSI mode.

000 = SMC2 transmit and receive clocks are BRG1.
001 = SMC2 transmit and receive clocks are BRG2.
010 = SMC2 transmit and receive clocks are BRG3.
011 = SMC2 transmit and receive clocks are BRG4.
100 = SMC2 transmit and receive clocks are CLK1.
101 = SMC2 transmit and receive clocks are CLK2.
110 = SMC2 transmit and receive clocks are CLK3.
111 = SMC2 transmit and receive clocks are CLK4.

SMC1—SMC1 Connection

0 = NMSI mode. The clock source is determined by the SMC1CS field and the data
comes from a dedicated pin SMTXD1 and SMRXD1 in NMSI mode.
1 = SMC1 is connected to the multiplexed serial interface (TDMA channel).
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SMC1CS—SMC1 Clock Source (NMSI mode)

SMC1 can take its clocks from one of the baud rate generators or one of four pins from the
bank of clocks. The SMC1 transmit and receive clocks must be the same when it is
connected to the NMSI.

000 = SMC1 transmit and receive clocks are BRG1.
001 = SMC1 transmit and receive clocks are BRG2.
010 = SMC1 transmit and receive clocks are BRG3.
011 = SMC1 transmit and receive clocks are BRG4.
100 = SMC1 transmit and receive clocks are CLK1.
101 = SMC1 transmit and receive clocks are CLK2,
110 = SMC1 transmit and receive clocks are CLK3.
111 = SMC1 transmit and receive clocks are CLK4.

SDMA—Serial Interface Diagnostic Mode for TDMA

00 = Normal operation. ,

01 = Automatic echo. In this mode, the channel transmitter automatically retransmits
the data received from the TDMA on a bit-by-bit basis. The receive section
operates normally, but the transmit section can only retransmit received data. In
this mode, the L1GRA signal is ignored.

10 = Internal loopback. In this mode, the TDMA transmitter output is internally
connected to the TDMA receiver input.(L1TXDA is connected to L1RXDA). The
receiver and transmitter operate normally. The data appears on the L1TXDA pin.
In this mode the L1RQA signal is asserted normally. The L1GRA signal is ignored.

11 = Loopback control. In this mode, the TDMA transmitter output is internally
connected to the TDMA receiver input (L1TXDA is connected to LIRXDA). The
transmitter output (L1TXDA) and the L1RQA pin is inactive. This mode is used to
accomplish loopback testing of the entire TDMA without affecting the external
serial lines. ‘

xg Note: In modes 01,10, and 11, the receive and transmit clocks should be identical.

RFSDA—Receive Frame Sync Delay for TDMA

This field determines the number of clock delays between the receive sync and the first bit
of the receive frame. Even if the CRTA bit is set, these bits do not control the delay for the
transmit frame.

00 = No bit delay. The first bit of the frame is transmitted/received on the same clock
as the sync. Use for GCI.

01 = 1-bit delay. Use for IDL.

10 = 2-bit delay.

11 = 3-bit delay.

See the examples in Figure 16-50 and Figure 16-51 to find out how to use these bits.
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DSCA—Double Speed Clock for TDMA

This bit controls how some time-division multiplex channels, such as GCI, define the input
clock to be two times faster than the data rate.

0 = The channel clock (L1RCLKA and/or LITCLKA) is equal to the data clock. Use for
IDL and most TDM formats.
1 = The channel clock rate is twice the data rate. Use for GCI.

CRTA—Common Receive and Transmit Pins for TDMA

This bit is useful when the transmit and receive sections of a given TDMA use the same
clock and sync signals. In this mode, the L1TCLKA and L1TSYNCA pins can be used as
general-purpose |/O pins.

0= Separéte pins. The receive section of this TDMA uses L1RCLKA and L1 RSYNCA
pins for framing and the transmit section uses L1TCLKA and L1TSYNCA for
framing.

1= Common pins. The receive and transmit sections of this TDMA use L1RCLKA as
clock pin of the channel and L1RSYNCA as the receive and transmit sync pin. Use
for IDL and GCI.

STZA—Set L1TXDA to Zero for TDMA

0 = Normal operation.
1 = L1TXDA is set to zero until serial clocks are available, which is useful for GCI
activation.

CEA—Clock Edge for TDMA
0 = Data is transmitted on the rising edge of the clock and received on the falling edge
(use for IDL and GCl).
1 = Datais transmitted on the falling edge of the clock and received on the rising edge.

FEA—Frame Sync Edge for TDMA

This bit indicates when the LIRSYNCA and L1TSYNCA pulses are sampled with the falling
or rising edge of the channel clock.

0 = Falling edge. Use for IDL and GCI.
1 = Rising edge.

GMA—Grant Mode for TDMA

0 = GCI/SCIT mode. The GCI/SCIT D channel grant mechanism for transmission is
internally supported. The grant is one bit from the receive channel. This bit is
marked by programming the channel select bits of the serial interface RAM with
111 to assert an internal strobe on it. See Section 16.7.7.2.2 SCIT Mode.

1= IDL mode. A grant mechanism is supported if the corresponding GR2 bit in the
SICR register is set. The grant is a sample of the L1GRA pin while LITSYNCA is
asserted. This grant mechanism implies the IDL access controls for transmission
on the D channel. Refer to Section 16.7.6.2 Programming the IDL Interface for
more information.
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TFSDA—Transmit Frame Sync Delay for TDMA

This field determines the number of clock delays between the transmit sync and the first bit
of the transmit frame.

00 = No bit delay. The first bit of the frame is transmitted/received on the same clock

as the sync.
01 = 1-bit delay.
10 = 2-bit delay.
11 = 3-bit delay.

o | L LT LT LT L Ly
pa N I
L END OF FRAME

DATA \ BITO ><BIT 1 BIT 2 BIT3 X BIT4 P4 BITO

vd_é:
tnn
38
Y
=
=

B
=
J

ONE CLOCK DELAY FROM SYNC LATCH TO FIRST BIT OF FRAME

Figure 16-50. Example of One Clock Delay from Sync to Data (RFSD = 01)

o | LILTLI UL L L L
e [11 1
DATA E—— /BIT 0 ><BIT 1 ><BIT 2><BIT 3 X BIT4 /BIT 0 X BIT1 BIT2 >

NO DELAY FROM SYNC LATCH TO FIRST BIT OF FRAME

Figure 16-51. Example of No Delay from Sync to Data (RFSD = 00)
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CE=0
LICLK
LISYNG (FE=0)
LISYNC (FE=1)
L1TXDA (BIT 0)
RIVEN FROI LOW IN BOTH
L1ST (ONBIT 0) ETTINGS
| \
] \
\
T \ RX SAMPLED HERE
Figure 16-52. Example of Clock Edge (CE) Effect When DSC =0
CE=1 ‘ FSD=1
LICLK
LISYNC (FE=0)
LISYNC (FE=1)
LITXDA (BIT 0)
L1ST (ONBIT0) H FE SETTINGS !

"\ RX SAMPLED HERE

[

Figure 16-53. Example of Clock Edge (CE) Effect When DSC =1
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CE=0 FSD=0

L1CLK

LISYNC (FE=1)
LITXDA (BIT 0) 5 » :

LISTDRIVENFROMSYNC

DATA DRIVEN FROM CLOCK HIGH.
L1ST (ONBIT0)
LISYNC (FE=1)
L1TXDA (BIT 0)
L1ST (ONBITO) | VEN FROM CLOCK LO
LISYNG (FE=0)
LITXDA (BIT 0)

DLISTF
L1ST (ONBIT0) DURING CL
L1SYNC (FE=0)
LITXDA (BIT0)
V T FROM

LiST (ONBIT0) a < . ‘ G CLOCK

Figure 16-55. Example of CEx = 0 and FEXx Interaction, XFSD =0
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16.7.5.3 SERIAL INTERFACE CLOCK ROUTE REGISTER. The 32-bit, read/write,
memory-mapped serial interface clock route (SICR) register is used to define the universal
serial bus and serial communication controller clock sources that can be one of the four
baud rate generators or an input from a bank of clock pins.

SICR

RESERVED
0
RW
(IMMR & OxFFFF0000) + OXAEC

RESERVED
0 0 0 0
RW RW RW RW

(IMMR & OXFFFF0000) + OXAEE

Bits 0—15—Reserved
These bits are reserved and should be set to 0.

GR2—Grant Support of SCC2

0 = SCC2 transmitter does not support the grant mechanism. The grant is always
asserted internally.

1 = SCC2 transmitter supports the grant mechanism as determined by the GMA bit
of the SIMODE register.

SC2—SCC2 Connection
0 = SCC2 is not connected to the multiplexed serial interface but is either connected
directly to the NMSI2 pins or is not used. You can choose either the
general-purpose I/O port pins or dedicated SCC2 pins in the parallel /O port
registers. See Section 16.14 The Parallel /0O Ports for more information.
1 = SCC2 is connected to the multiplexed serial interface. The NMSI2 receive pins are
available for other purposes.
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R2CS—Receive Clock Source for SCC2
This field is ignored when the SCC2 is connected to the time-slot assigner (SC2 = 1).

000 = SCC2 receive clock is BRG1.
001 = SCC2 receive clock is BRG2.
010 = SCC2 receive clock is BRG3.
011 = SCC2 receive clock is BRG4.
100 = SCC2 receive clock is CLK1.
101 = SCC2 receive clock is CLK2 .
110 = SCC2 receive clock is CLK3 .
111 = SCC2 receive clock is CLK4 .

T2CS—Transmit Clock Source for SCC2
This field is ignored when SCC2 is connected to the time-slot assigner (SC2 = 1).

000 = SCC2 transmit clock is BRG1.

001 = SCC2 transmit clock is BRG2. ~

010 = SCC2 transmit clock is BRGS. e

011 = SCC2 transmit clock is BRG4. (
100 = SCC2 transmit clock is CLK1.
101 = SCC2 transmit clock is CLK2.
110 = SCC2 transmit clock is CLK3.
111 = SCC2 transmit clock is CLK4.

IRgaL

I

Bits 24—-25—Reserved
These bits are reserved and should be set to 0.

R1CS—Clock Source for the USB

000 = USB clock is BRG1.
001 = USB clock is BRG2.
010 = USB clock is BRG3.
011 = USB clock is BRG4.
100 = USB clock is CLK1.
101 = USB clock is CLK2.
110 = USB clock is CLK3.
111 = USB clock is CLK4.

Bits 29—-31—Reserved
These bits are reserved and should be set to 0.
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16.7.5.4 SERIAL INTERFACE COMMAND REGISTER. The 8-bit serial interface
command register (SICMR) allows you to dynamically program the serial interface RAM.
The contents of this register are only valid in the RAM division mode. For more information
about dynamic programming, refer to Section 16.7.4.4 Serial Interface RAM Dynamic
Changes.

SICMR

RESERVED

0 0 0
RW RW RW

(IMMR & OxFFFF0000) + OXAE7

CSRRA—Change Shadow RAM for TDMA Receiver

When set, this bit causes the serial interface receiver to replace the current route with the
shadow RAM. You set this bit and the serial interface clears it.

0 = The receiver shadow RAM is not valid. You can write into the shadow RAM to
program a new routing.

1 = The receiver shadow RAM is valid. The serial interface exchanges between the
RAMs and take the new receive routing from the receiver shadow RAM. This bit is
cleared as soon as the switch has completed.

CSRTA—Change Shadow RAM for TDMA Transmitter

When set, this bit causes the serial interface transmitter to replace the current route with the
shadow RAM. You set this bit and the serial interface clears it.

0 = The transmitter shadow RAM is not valid. You can write into the shadow RAM to
program a new routing.

1 = The transmitter shadow RAM is valid. The serial interface exchanges between the
RAMs and take the new transmitter routing from the receiver shadow RAM. This
bit is cleared as soon as the switch has completed.

Bits 2—7—Reserved
These bits are reserved and should be set to 0.
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16.7.5.5 SERIAL INTERFACE STATUS REGISTER. The 8-bit serial interface status
register (SISTR) lets you know which part of the serial interface RAM is the current-route
RAM. The value of this register is only valid when the corresponding bit in the SICMR is
cleared.

SISTR
CRORA | CROTA RESERVED

0 0 0

R R R

(IMMR & 0XFFFF0000) + OXAES

CRORA—Current Route of TDMA Receiver

0 = The current-route receiver RAM is in address 0—63 when the serial interface
supports the TDM (RDM field in the SIGMR = 01).

1 = The current-route receiver RAM is in address 64—127 when the serial interface
supports the TDM (RDM = 01).

CROTA—Current Route of TDMA Transmitter

0 = The current-route transmitter RAM is in address 128—191 when the serial interface
supports the TDM (RDM field in the SIGMR = 01).

1 = The current-route transmitter RAM is in address 192—255 when the serial interface
supports the TDM (RDM = 01). '

Bits 2-7—Reserved
These bits are reserved and should be set to 0.

16.7.5.6 SERIAL INTERFACE RAM POINTER REGISTER. The 32-bit, read-only serial
interface RAM pointer (SIRP) register lets you know which RAM entry is currently being
serviced. It gives you a real-time status location of the serial interface that is currently inside
the TDM frame. Although not everyone needs to access the SIRP register, it does provide
information that might be helpful for debugging and for synchronizing system activity with
TDM activity. Usually, reading the SISTR is sufficient for most applications.

You can determine which RAM entry in the serial interface RAM is currently in progress, but
you cannot determine the status within that entry. If the RAM entry is programmed to select
four contiguous time-slots from the TDM and the SIRP register indicates the entry is
currently active, you will not know which of the four time-slots is currently in progress. The
SIRP register does, however, change its status as soon as the next serial interface RAM
entry begins processing.

<%7 Note: You can externally connect one of the eight strobes to an interrupt pin to
generate an interrupt on a particular serial interface RAM entry.
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The value of this register changes on serial clock transitions. Before acting on the
information found in this register, you should perform two reads and verify that they returned
the same value. The pointers provided by this register indicate the serial interface RAM entry
word offset that is currently in progress.

SIRP

RESERVED TAPTR2 RESERVED TAPTR1
0 0 0 0 0 0
R | R R R R H
(IMMR & 0xFFFFO0000) + OXAFO

RAPTR2 RESERVED RAPTRI
0 0 0 0 0 0

R R R R R R
(IMMR & OXFFFF0000) + OXAF2

Bits 0—1 and 8—9—Reserved
These bits are reserved and should be set to 0.

VT1, VT2, VR1, and VR2—Time-Slot Valid Bits for Serial Interface RAM Entries

The VTx or VRx bit in each entry shows that the entry is valid, which is helpful when the
corresponding pointer entry value is zero. Additionally, the VTx or VRx bit saves you from
having to read both the SIRP and the SISTR registers to obtain the information you need.
The pointer values are based on the value of the RDM field in the SIGMR.

Bits 16—17 and 24-25—Reserved
These bits are reserved and should be set to 0.

TAPTR2, TAPTR1, RAPTR2, and RAPTRi—SeriaI Interface RAM Time-Slot Pointers

In all cases, the value of the TAPTRx or RAPTRXx fields increment by one for each entry that
the serial interface processes. Since each TAPTRx and RAPTRXx is 5 bits each, the values
in each field can range from 0 to 31, corresponding to 32 different serial interface RAM
entries. The full pointer range may not necessarily be used. For instance, if the last bit is set
in the fifth serial interface RAM entry, then the pointer only reflects values from 0 to 4, but
once the fifth entry is processed by the serial interface, the pointer is reset to 0.
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16.7.5.6.1 SIRP Indication When RDM = 00. 64 entries cannot be signified with a single
5-bit pointer, two 5-bit pointers are used instead—one for the first 32 entries and one for the
second 32 entries. If the corresponding VTx or VRXx bit is set, then:

* RAPTR1 and RAPTR2 contain the address of the currently active RX RAM entry. When
the serial interface services entries 1-32, RAPTR1 is incremented and RAPTR2 is
continuously cleared. When the serial interface services entries 33-64, RAPTR1 is
continuously cleared and RAPTR2 is incremented.

* TAPTR1 and TAPTR2 contain the address of the currently active TX RAM entry. When
the serial interface services entries 1-32, TAPTR1 is incremented and TAPTR2 is
continuously cleared. When the serial interface services entries 33—64, TAPTR1 is
continuously cleared and TAPTR2 is incremented.

16.7.5.6.2 SIRP Indication When RDM = 01. For the receiver, either RAPTR1 or RAPTR2
is used, depending on the portion of the serial interface RX RAM that is currently active. For
the transmitter, either TAPTR1 or TAPTR2 is used, depending on the portion of the serial
interface TX RAM that is currently active. If the corresponding VTx or VRXx bit is set, then:

* RAPTR1 contains the address of the currently active RX RAM entry. The serial
interface RAM receive address block that is used is 0-63 and CRORA =0 in the SISTR.

o RAPTR2 contains the address of the currently active RX RAM entry. The serial
interface RAM receive address block that is used is 64-127 and CRORA =1 in the
SISTR.

e TAPTR1 contains the address of the currently active TX RAM entry. The serial interface
RAM transmit address block that is used is 128—-191 and CROTA = 0 in the SISTR.

¢ TAPTR2 contains the address of the currently active TX RAM entry. The serial interface
RAM transmit address block that is used is 192—-255 and CROTA = 1 in the SISTR.

16.7.6 IDL Interface Operation

The full-duplex ISDN interchip digital link (IDL) interface is used to connect a physical layer
device to the MPC823. The basic and primary rate of the IDL bus is supported by the
MPC823. In the basic rate of IDL, data on three channels (B1, B2, and D) is transferred in a
20-bit frame, providing 160kbps full-duplex bandwidth. The MPC823 is an IDL slave device
that is clocked by the IDL bus master (physical layer device) and has separate receive and
transmit sections. The MPC823 supports one IDL bus as illustrated in Figure 16-56.
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ISDN TE ' NT
IDL1
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INTERFACE INTERFACE

Figure 16-56. IDL Bus Application Example

16.7.6.1 IDL INTERFACE IMPLEMENTATION. The MPC823 can identify and support
each IDL channel or it can output strobe lines for interfacing with devices that do not support
the IDL bus. The IDL signals for each transmit and receive channel are as follows:

e L1RCLKA—IDL clock pin. Input to the MPC823.

¢ L1RSYNCA—IDL sync pin. Input to the MPC823. This signal indicates that the clock
periods following the pulse designate the IDL frame.

* L1RXDA—IDL receive data pin. Input to the MPC823. Valid only for the bits that are
supported by the IDL and ignored for other signals that may be present.

e L1TXDA—IDL transmit data pin. Output from the MPC823. Valid only for the bits that
are supported by the IDL. Otherwise, it is three-stated. '

e L1RQA—IDL request permission to transmit on the D channel. Output from the
MPCB823 on the L1RQA pin.

* L1GRA—IDL grant permission to transmit on the D channel. Input to the MPC823 on
the LITSYNCA pin.
The basic rate IDL bus has three channels:

* B1 is a 64kbps bearer channel
* B2 is a 64kbps bearer channel
* D is a 16kbps signaling channel

There are two definitions of the IDL bus frame structure—8 and 10 bits. The only difference
between them is the channel order within the frame.
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10-BIT IDL

(CLOCK IS NOT TO SCALE)
L1SYNCA I |

LRoA  —— B o1 | B2 |p2 —
Lmos —— B o1 B2 |p2 —

8-BIT IDL

(CLOCK IS NOT TO SCALE)
L1SYNCA |_|
L1RXDA -———-| B | B2 lm |Dz |-—
LITXDA —] Bt | B2 [o1 [p2 f——r

NOTE: L1RQA AND L1GRA ARE NOT SHOWN.

Figure 16-58. IDL Bus Signals

Note: Previous versions of Motorola IDL-defined bit functions, called auxiliary (A) and
maintenance (M), were eliminated from the IDL definition when it was concluded
that the IDL control channel would be out-of-band. They were defined as a
subset of the Motorola SPI format called serial control port (SCP). If you prefer
to implement the A and M bit functions as originally defined, you can program the
time-slot assigner to access these bits and route them transparently to a serial
communication controller or serial management controller. To perform the
out-of-band signaling required, use the MPC823 serial peripheral interface.
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The MPC823 supports all channels of the IDL bus in the basic rate. Each bit in the IDL frame
can be routed to every serial communication controller and serial management controller or
they can assert a strobe output that supports an external device.

The MPC823 supports the request-grant method for contention detection on the D channel
of the IDL basic rate and when the MPC823 has data to transmit on the D channel, it asserts
the L1RQA pin. The physical layer device monitors the physical layer bus for activity on the
D channel and indicates that the channel is free by asserting the L1GRA pin. The MPC823
samples the L1GRA pin when the IDL sync signal (L1IRSYNCA) is asserted. If LIGRA is
high (active), the MPC823 transmits the first zero of the opening flag in the first bit of the D
channel. If a collision is detected on the D channel, the physical layer device negates
L1GRA. The MPC823 then stops its transmission and retransmits the frame when L1GRA
is reasserted. This procedure is handled automatically for the first two buffers of a frame.

For the primary rate IDL, the MPC823 supports up to four 8-bit channels in the frame,
determined by the serial interface RAM programming. Additionally, the MPC823 can be
used to assert strobes to support additional external IDL channels. The IDL interface
supports the CCITT 1.460 recommendation for data rate adaptation since it separately
accesses each bit of the IDL bus. The current-route RAM specifies the bits that are
supported by the IDL interface and the serial controller. The receiver only receives the bits
that are enabled by the receiver route RAM. Otherwise, the transmitter only transmits the
bits that are enabled by the transmitter route RAM and three-states the L1TXDA pin.

16.7.6.2 PROGRAMMING THE IDL INTERFACE. You can program the channels used for
the IDL bus interface to the appropriate configuration. First, using the GMA bit, program the
SIMODE register to the IDL grant mode for that channel. If the receive and transmit section
are used for interfacing to the same IDL bus, using the CRTA bits you can internally connect
the receive clock and sync signals to the serial interface RAM transmit section. However,
the RAM section used for the IDL channels must be programmed to the preferred routing.
For more information, see Section 16.7.5 Serial Interface Programming Model.

You should now define the IDL frame structure to be a 1-bit delay from frame sync to data,
to falling edge sample sync, and the clock edge to transmit on the rising edge of the clock.
Program the L1TXDA pin to be three-stated when inactive by using the parallel I/O
open-drain register. To support the D channel, you must program the appropriate GMA bit
in the SIMODE register and program the RAM entry to route data to that serial controller.
The two definitions of IDL—8 and 10 bits—are only supported by modifying the serial
interface RAM programming. In both cases, the L1GRA pin is sampled with the L1ITSYNCA
signal and transferred to the D channel serial communication controller as a grant indication.
The same procedure is used to support an IDL bus in the second channel.
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Communication Processor Module

16.7.6.2.1 IDL Interface Programming Example. Using the example in
Section 16.7.6.1 IDL Interface Implementation as a base model, the initialization
sequence is as follows:

1.

© N o O A

9.

Assuming SMC1 is connected to the B1 channel, SMC2 is connected to the B2
channel, and SCC2 is connected to the D channel, program the serial interface RAM.
Write all entries that are not used with 0x0001, set the LST bit, and disable the routing
function.

ENTRY RAM WORD
NUMBER
SWTR | SSEL | CSEL | CNT | BYT LST DESCRIPTION

1 0 0000 101 0000 1 0 8 Bits SMC2 (B1)
2 0 0000 010 0000 0 0 1 Bit SCC2 (D)
3 0 0000 000 0000 0 0 1 Bit No Support
4 0 0000 110 0000 1 0 8 Bits SMC2 (B2)
5 0 0000 010 0000 0 1 1 Bit SCC2

Note: Since IDL requires the same routing for both receive and transmit, an exact
duplicate of the above entries should be written to both the receive and transmit
sections of the serial interface RAM beginning at serial interface RAM addresses
0 and 128, respectively.

SIMODE = 0x80008145. Only TDMa is used. The two SMCs are connected to the
time-slot assigner.

SICR = 0x0000c000. SCC2 is connected to the time-slot assigner. SCC2 supports the
grant mechanism since it is on the D channel.

PAODR bit 9 = 1. Configure L1TXDa to be an open-drain output

PAPAR bits 9, 8, and 7 = 1. Configure L1TXDa, L1RXDa, and L1RCLKa.

PADIR bits 9 and 8 = 1. PADIR bit 7 = 0. Configure L1TXDa, L1RXDa, and L1RCLKa.
PCPAR bits 12, 5, and 11 = 1. Configure L1RQa, L1TSYNCa, and L1IRSYNCa.

PCDIR bit 12 = 0. L1RQa is an input. LITSYNCa performs the L1GRa function and is
therefore an output, but it does not need to be configured with PCDIR bit 5 = 0.
L1RSYNCa is an input, but it does not need to be configured with a PCDIR bit.

SIGMR = 0x04. Enable TDMa (one static TDM).

10.SICMR is not used.
11.SISTR and SIRP do not need to be read, but can be used for debugging information

once the channels are enabled.

12.Enable SCC2 to HDLC operation (to handle the LAPD protocol of the D channel). Set

SCC2 and SMC1 to transparent operation.
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16.7.7 GCI Interface Operation

The normal mode of the general circuit interface (GCI) and SCIT are fully supported by the
MPC823. It also supports the D channel access control in S/T interface terminals by using
the command/indication (C/I) channel for that function.

The GClI bus consists of four lines—two data lines, a clock, and a frame synchronization line.
Usually, an 8kHz frame structure defines the various channels within the 256kbps data rate.
The MPC823 supports an independent GCI bus and has independent receive and transmit
sections. The interface can also be used in a multiplexed frame structure on which up to
eight physical layer devices multiplex their GCI channels. In this mode, the data rate would
be 2,048kbps. In the GCI bus, the clock rate is twice the data rate. The serial interface
divides the input clock by two to produce the data clock. The MPC823 also has data strobe
lines that are used as an interface for devices that do not support the GCI bus. The GCI
signals for each transmit and receive channel are as follows:

* L1RSYNCA—Used as a GClI sync signal. Input to the MPC823. This signal indicates
that the clock periods following the pulse designate the GCI frame.

* L1RCLKA—Used as a GClI clock. Input to the MPC823. The L1RCLKA signal is twice
the data clock.

* L1RXDA—Used as a GClI receive data. Input to the MPC823.

e L1TXDA—Used as a GCI transmit data. Open-drain output. Valid only for the bits that
are supported by the IDL. Otherwise, it is three-stated.

vew JUUULUULU U U U UL U U U Ui

(2X THE DATA RATE) (CLOCK IS NOT TO SCALE)
LIsYNC_ [
LIRXD —] B1 ] B2 | MONITOR pifoe]l e IT]E}l
LTXD —] B1 | B2 ] MONITOR Iptjp2f ¢t |TlE}

Figure 16-59. GCI Bus Signals

In addition to the 144kbps ISDN 2B+D channels, the GCI provides five channels for
maintenance and control functions:

* B1is a 64kbps bearer channel
B2 is a 64kbps bearer channel
M is a 64kbps monitor (M) channel

D is a 16kbps signaling channel
C/l is a 48kbps C/I channel (includes Tand E bits)

MOTOROLA MPC823 USER’S MANUAL 16-145

\
\\\\\

PROCESSOR MODULE

=
(=}
e
<<
e
=
=}
=
=
o
(&)

16



33
o=
Q=
mc
n=
[
88
=
o9
o2
c
|
m

Communication Processor Module

The M channel is used to transfer data between layer 1 devices and the control unit (the
core) and the C/I channel is used to control activation/deactivation procedures or to switch
test loops by the control unit. The M and C/I channels of the GCI bus should be routed to
SMC1 or SMC2, which have modes to support the channel protocols. The MPC823 can
support any channel of the GCI bus in the primary rate by modifying the serial interface RAM
programming.

The GCI supports the CCITT 1.460 recommendation as a method for data rate adaptation
since it can access each bit of the GCI separately. The current-route RAM specifies which
the bits that are supported by the interface and serial controller. The receiver only receives
the bits that are enabled by the serial interface RAM and the transmitter only transmits the
bits that are enabled by the serial interface RAM and does not drive L1TXDA. Otherwise,
L1TXDA is an open-drain output and should be externally pulled high.

The MPC823 supports contention detection on the D channel of the SCIT bus. When the
MPCB823 has data to transmit on the D channel, it checks a SCIT bus bit that is marked with
a special route code (usually, bit 4 of C/I channel 2). The physical layer device monitors the
physical layer bus for activity on the D channel and indicates on this bit that the channel is
free. If a collision is detected on the D channel, the physical layer device sets bit 4 of C/I
channel 2 to logic high. The MPC823 then aborts its transmission and retransmits the frame
when this bit is set again. This procedure is automatically handled for the first two buffers of
a frame.

16.7.7.1 GCI ACTIVATION/DEACTIVATION PROCEDURE. In the deactivated state, the
clock pulse is disabled and the data line is at a logic one. The layer 1 device activates the
MPC823 by enabling the clock pulses and sending an indication to C/I channel 0. Using a
maskable interrupt, the MPC823 lets the core know that a valid indication has been received
in the SMC receive buffer descriptor.

When the core activates the line, the data output of L1TXDA is programmed to zero by
setting the STZA bit in the SIMODE register. Code 0 (command timing TIM) is transmitted
on C/I channel 0 to the layer 1 device until the STZA bit is reset. The physical layer device
resumes the clock pulses and gives an indication in C/I channel 0. The core should reset the
STZA bit to enable data output.

16.7.7.2 PROGRAMMING THE GCI INTERFACE. There are two modes of the GCI
interface—normal and SCIT.

16.7.7.2.1 Normal Mode. You can program and configure the channels used for the GClI
bus interface. First, program the SIMODE register to the GCI/SCIT mode for that channel.
This mode defines the sync pulse to GCI sync for framing and data clock as one-half the
input clock rate. You can program more than one channel to interface to the GCI bus. Also,
if the receive and transmit section are used for interfacing the same GCI bus, using the
CRTA bit you should internally connect the receive clock and sync signals to the serial
interface RAM transmit section. Then you should define the GCI frame routing and strobe
select using the serial interface RAM.

16-146 MPC823 USER’S MANUAL MOTOROLA



Communication Processor Module

When the receive and transmit sections use the same clock and sync signals, these sections
should be programmed to the same configuration. Also, the L1TXDA pin in the I/O register
should be programmed to be an open-drain output. To support the monitor and C/lI channels
in GCI, those channels should be routed to one of the serial management controllers. To
support the D channel when there is no possibility of collision, you should clear the GRA bit
corresponding to the serial communication controller that supports the D channel in the
SIMODE register.

16.7.7.2.2 SCIT Mode. To interface with the GCI/SCIT bus, the SIMODE register must be
programmed to GCI/SCIT mode. The serial interface RAM is programmed to support a
96-bit frame length and the frame sync is programmed to the GCI sync pulse. Generally, the
SCIT bus supports the D channel access collision mechanism. For this purpose, you should
program the receive and transmit sections to use the same clock and sync signals with the
CRTA bit and program the GRA bit to transfer the D channel grant to the serial
communication controller that supports this channel. The received bit should be marked by
programming the channel select bits of the serial interface RAM to 111 for an internal
assertion of a strobe on this bit. This bit is sampled by the serial interface and transferred to
the D channel serial communication controller as the grant. The bit is generally bit 4 of the
C/lin channel 2 of GCI, but any other bit can be selected using the serial interface RAM.

16.7.7.3 GCI INTERFACE PROGRAMMING EXAMPLE. Assuming SCC2 is connected to
the D channel, SMC2 to the B1 channel, and SMC1 to the C/I channels, the initialization
sequence is as follows:

1. Program the serial interface RAM. Write all entries that are not used with 0x0001, set
the LST bit, and disable the routing function.

ENTRY RAM WORD
NUMBER

SWTR SSEL CSEL CNT BYT LST DESCRIPTION
1 0 0000 110 0000 1 0 8 Bits SMC2 (B1)
2 0 0001 000 0000 1 0 Ext Device (B2)
3 0 0000 101 0000 1 0 8 Bits SMC1 (M)
4 0 0000 010 0001 0 0 2 Bits SCC2 (D)
5 0 0000 101 0101 0 0 6 Bits SMC1 (I+A+E)
6 0 0000 000 0110 1 0 Skip 7 Bytes
7 0 0000 000 0001 0 0 Skip 2 Bits
8 0 0000 111 0000 0 1 D Grant Bit

\7 Note: Since GCI requires the same routing for both receive and transmit, an exact

o duplicate of the above entries should be written to both the receive and transmit
sections of the serial interfface RAM beginning at addresses 0 and 128,
respectively.
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Communication Processor Module

2. SIMODE = 0x0000¢000. SCC2 is connected to the time-slot assigner. SCC2 supports
the grant mechanism since it is on the D channel.

7 Note: If SCIT mode is not used, delete the last three entries of the serial interface RAM
and set the LST bit in the new last entry.

3. SICR = 0x000040C0. SCC2 is connected to the time-slot assigner.

4. PAODR bit 9 = 1. Configure L1TXDa to be an open-drain output.

5. PAPAR bits 9, 8, and 7= 1. Configure L1TXDa, L1RXDa, and L1RCLKa.

6. PADIR bits 9 and 8 = 1.PADIR bit 7 = 0. Configure L1TXDa, L1RXDa, and L1RCLKa.
7. PCPAR bit 4 = 1. Configure L1RSYNCa.

8. SIGMR = 0x04.Enable TDMa (one static TDM).

9. SICMR is not used.

1

0.SISTR and SIRP do not need to be read, but can be used for debugging information
once the channels are enabled.

11.Enable SCC2 for HDLC operation (to handle the LAPD protocol of the D channel). Set
SMC1 for SCIT operation. Set SMC2 for transparent operation.

16.7.8 Nonmultiplexed Serial Interface Configuration

The serial interface supports a nonmultiplexed serial interface (NMSI) mode for the serial
communication controller and serial management controllers. The decision of whether to
connect SCC2 to the NMSI is made in the SICR and the decision of whether to connect a
serial management controller to the NMSI is made in the SIMODE register. The serial
communication controller or serial management controllers can be connected to the NMSI,
regardless of the other channels connected to a TDM channel. You should keep in mind,
however, that NMSI pins can be multiplexed with other functions at the parallel I/O lines.
Therefore, if a combination of the TDMA and NMSI channels is used, you should consult the
MPC823 pinout in Section 2 External Signals to decide which serial communication
controller or serial management controller to connect and where to connect them.

The clocks that are provided to the universal serial bus, serial communication controller, and
serial management controllers are derived from six sources—four internal baud rate
generators and four external CLK pins. There are two main advantages to this
bank-of-clocks approach. First, a universal serial bus, serial communication controller, or
serial management controller is not forced to choose its clock from a predefined pin or baud
rate generator, which adds flexibility to the pinout mapping strategy. Second, if a group of
SMC receivers and transmitters need the same clock rate they can share the same pin,
which leaves other pins available for other functions and minimizes the potential skew
between multiple clock sources.
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The four baud rate generators also make their clocks available to external logic, regardless
of whether they are being used by a serial communication controlier or serial management
controller. The BRGOx pins are multiplexed with other functions, so all BRGOx pins may not
always be available. For more information, see the pinout in Section 2 External Signals.
The bank-of-clocks mapping has one restriction—the SMC transmitter must have the same
clock source as the receiver when connected to the NMSI pins.

Once the clock source is selected, the clock is given an internal name. For the serial
communication controller, the name is RCLK2 and TCLK2 and for the serial management
controllers, the name is SMCLKXx. These internal names are used only in NMSI mode to
specify the clock that is sent to the serial communication controller or serial management
controller. These names do not correspond to any pins on the MPC823.

Note: The internal RCLK2 and TCLK2 can be used as inputs to the DPLL unit, which
is inside the serial communication controller. Thus, the RCLK2 and TCLK2
signals are not always required to reflect the actual bit rate on the line.

|

M

2 IRAKAL

f

The pins available to the universal serial bus, serial communication controller, and serial
management controllers in NMSI mode are illustrated in Figure 16-60.

BRGH BRG2 BRG3 BRG4
> BRGO!
> BRGO2
—> BRGO3
Y \ Y
scc2
RX ‘——] RCLK2 oLkt
sce2 | _ TCLK2 BANK OF CLOCKS <— CLK2
™ SELECTION LOGIC «— CLK3
<« CLK4
usB | USBCLK
cLock [«
smct |
< | sMcLki
| USB AND SCC2 CONTROLLED I THE SICR
A SMCLK2 | sMCs CONTROLLED IN THE SIMODE REGISTER

Figure 16-60. Bank of Clocks
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Communication Processor Module

USB in NMSI mode has its own set of modem control pins:

e USBRXD

e USBRXP

¢ USBTXP

* USBCLK «- BRG1-BRG4, CLK1-CLK4
e USBRXN

* USBOE

SCC2 in NMSI mode has its own set of modem control pins:

» TXD2

* RXD2

* TCLK2 « BRG1-BRG4, CLK1-CLK4
* RCLK2 « BRG1-BRG4, CLK1-CLK4
* RTS2

» CTS2

e CD2

SMC1 in NMSI mode has its own set of modem control pins:

e SMTXD1

* SMRXD1

* SMCLK1 « BRG1-BRG4, CLK1-CLK4

* SMSYN1 (used only in the totally transparent protocol)

SMC2 in NMSI mode has its own set of modem control pins:

e SMTXD2
e SMRXD2
e SMCLK2 « BRG1-BRG4, CLK1—-CLK4
* SMSYN2 (used only in the totally transparent protocol)
A universal serial bus, serial communication controller, or serial management controller that

requires fewer pins than those listed above can use that pin for another function or configure
that pin as a parallel 1/0 pin.
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16.8 THE BAUD RATE GENERATORS

The communication processor module contains four, independent, identical baud rate
generators (BRGs) that can be used with the universal serial bus, serial communication
controller, and serial management controllers. The clocks produced in the baud rate
generator are sent to the bank-of-clocks selection logic, where they can be routed to the
universal serial bus, serial communication controller, or serial management controllers. In
addition, the output of the baud rate generator can be routed to a pin to be used externally.
The following is a list of baud rate generators’ main features:

¢ Four independent and identical baud rate generators. If you are using Mask Revision
Base #F98S, there are only two baud rate generators.

* On-the-fly changes are allowed.

¢ Each baud rate generator can be routed to the universal serial bus, serial
communication controller, or serial management controllers.

* A 16x divider option allows low baud rates at high system frequencies

(?glilfn:

o Each baud rate generator contains an autobaud support option.
* Three of the baud rate generator outputs can be routed to the BRGOx pin.

The baud rate generator block diagram is illustrated in Figure 16-61.

|EXTC FIELDl l DIV 16 I r CD11-CDO

CLK1 PIN Y Y Y

LK2 P TOPIN
ng P:: PRESCALER 12BIT BRGOX ANDIOR
I sl MUX > DIVIDEBY > COUNTER >
CLK4 PIN 10R16 1-4,096 CLOCK BANK OF
BRGCLK CLOCKS
—_— ]

| ATBBIT |

Y

TX SOURCE CONTROL
—>

BAUD RATE GENERATOR

Figure 16-61. Baud Rate Generator Block Diagram
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Communication Processor Module

The clock input to the prescaler can be selected by the EXTC field in the BRGCx register to
originate in one of five sources—BRGCLK, CLK1, CLK2, CLK3, or CLK4.

The BRGCLK is generated in the MPC823 clock synthesizer specifically for the four baud
rate generators, serial peripheral interface, and I°C internal baud rate generator. You can
also configure the CLK1, CLK2, CLKS3, or CLK4 pins to be the clock source. An external pin
allows flexible baud rate frequency generation, regardless of the system frequency.
Additionally, the CLK1, CLK2, CLK3, or CLK4 pins allow a single external frequency to
become the input clock for multiple baud rate generators. The clock signals on the CLK1,
CLK2, CLK3, or CLK4 pins are not synchronized internally prior to being used by the baud
rate generator.

Next, the baud rate generator provides a divide-by-16 option before the clock reaches the
prescaler. This option is chosen by the DIV16 bit. The clock is then divided into the prescaler
by a maximum of 4,096. This input clock divide ratio can be programmed on-the-fly.
However, on-the-fly baud rate generator changes should not occur within a shorter time than
the period of two baud rate generator input clocks. '

7 Note: Four baud rate generators are available for the SCC and SMCs. However,
BRGO4 cannot be output externally.

The output of the prescaler is sent internally to the bank of clocks and can also be output
externally on the BRGOX pins of either the port A or port B parallel /0. One BRGOx pin is
an output from the corresponding baud rate generator. If the baud rate generator divides the
clock by an even value, the transitions of the BRGOXx pin always occur on the falling edge
of the input clock to the baud rate generator. If the baud rate generator is programmed to an
odd value, the transitions alternate between the falling and rising edges of the input clock.
Additionally, the output of the baud rate generator can be sent to the autobaud control block.
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16.8.1 Autobaud Operation

Using the autobaud process, a UART determines the baud rate of its received character
stream by examining the pattern received and the timing information of that pattern. The
MPC823 baud rate generators have a built-in autobaud control function that automatically
measures the length of a start bit and modifies the baud rate accordingly. If the ATB bit in
the BRGCx register is set, the autobaud control block starts searching for a low level on the
RXD2 signal, which it assumes is the beginning of a start bit and begins counting the start
bit length. During this time, the BRG output clock toggles for 16 BRG clock cycles at the BRG
input clock rate and then stops with the BRGOx output clock in the low state.

After the RXD2 signal changes back to the high level, the autobaud control block rewrites
the CD and DIV16 bits in the BRGCx register to the divide ratio it found. Due to a
measurement error that occurs at high baud rates, this divide ratio written by the autobaud
controller may not be the precise, baud rate you prefer (56,600 could be the resulting baud
rate, rather than 57,600). Thus, an interrupt is provided for you in the SCCE-UART register
to signify that the BRGCx register was rewritten by the autobaud controller. When this
interrupt is recognized, you should rewrite the BRGCx with the value you prefer. It is
recommended that this be done as quickly as possible (even prior to the first character being
fully received) to ensure that all characters are recognized correctly by the UART.

Once a full character is received, you can check the software to verify that the received
character matches a predefined value (such as “a” or “A”). The software should then check
for other characters (such as “t” or “T”) and program the serial communication controller to
the preferred parity mode. You can change the parity mode in the SCC2 UART mode
register (PSMR-SCC2 UART), which is in Section 16.9.3 Protocol-Specific Mode
Register.

Note: The serial communication controller associated with this baud rate generator
must be programmed to UART mode and have the TDCR and RDCR fields in
the GSMR_L set to the 16x option for the autobaud function to operate correctly.
Input frequencies such as 1.32MHz, 3.68MHz, 7.36 MHz, and 14.72MHz should
be used. For autobaud to operate successfully, the serial communication
controller must be connected to the baud rate generator. For instance, SCC2
must be clocked by BRG2 to successfully perform the autobaud function. Also,
for the serial communication controller to correctly detect an autobaud lock and
generate an interrupt, it must receive three full RX clocks from the baud rate
generator before the autobaud process begins. To do this, set the ATB bit to 0
in the BRGCx register and enable the BRGx receive clock to the highest
frequency. Immediately prior to the start of the autobaud process (after device
initialization), set the ATB bit to 1.
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16.8.2 Baud Rate Generator Configuration Registers

The 32-bit, memory-mapped baud rate generator configuration registers (BRGC1—-4) are
are used to configure the baud rate generators. At reset, the baud rate generators are
disabled and the BRGOx output clock is high. These registers can be written at any time and
you do not need to disable any internal or external devices connected to the BRGOx output
clock. Changes to the baud rate generators occur at the end of the next BRG clock cycle (no
spikes occur on the BRGOx output clock).

BRGC1-BRGC4

RESERVED
0 0 0
RW RW | RW

(IMMR & 0XFFFF0000) + 0x9F0 (BRGC1), 0x9F4 (BRGC2), 0x9F8 (BRGC3), 0x9FC (BRGC4)

CD
0 0 0 0
RW RW RW RW

(IMMR & OxFFEF0000) + 0x9F2 (BRGC1), 0x9F6 (BRGC2), 0x9FA (BRGC3), 0X9FE (BRGC4)

Bits 0—13—Reserved
These bits are reserved and should be set to 0.

RST—Reset Baud Rate Generator

This bit performs a software reset of the baud rate generator identical to that of an external
reset. A reset disables the baud rate generator and sets the BRGOX output clock. This can
only be seen externally if the BRGOX function is enabled to reach the corresponding port A
or B parallel I/O pin.

0 = Enable the baud rate generator.
1 = Reset the baud rate generator (software reset).

EN—Enabie Baud Rate Generator Count

This bit is used to dynamically stop the baud rate generator from counting, which may be
useful for low-power modes.

0 = Stop all clocks to the baud rate generator.
= Enable clocks to the baud rate generator.
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EXTC—External Clock Source

This field selects the baud rate generator input clock from the internal BRGCLK or one of
three external pins.

00 = The baud rate generator input clock comes from the BRGCLK (internal clock
generated by the clock synthesizer in the system interface unit).

01 = The baud rate generator input clock comes from the CLK2 pin.

10 = The baud rate generator input clock comes from the CLK4 pin.

11 = Reserved.

ATB—Autobaud

When set, this bit selects autobaud operation of the baud rate generator on the
corresponding RXD2 pin.

0 = Normal operation of the baud rate generator. ‘
1 = When RXD2 goes low, the baud rate generator determines the length of the start
bit and synchronizes the baud rate generator to the actual baud rate.

7 Note: The ATB bit must remain clear (0) until the serial communication controller

receives the three RX clocks. Then you must set this bit to one to obtain the
correct baud rate. Once the baud rate is obtained and locked, it is indicated by
setting the AB bit in the UART SCCE register in Section 16.9.8.1 SCC2 Event
Register. This bit may only be set for BRG2.

CD—=Clock Divider

This field and the prescaler determines the baud rate generator output clock rate. They are
used to preset a 12-bit counter that is decremented at the prescaler output rate, but the
counter is inaccessible to you. When the counter reaches zero, it is reloaded from the clock
divider bits. Thus, a value of 0xFFF in CD0-CD11 produces the minimum clock rate (divide
by 4,096), and a value of 0x0000 produces the maximum clock rate (divide by 1). Even when
dividing by an odd number, the counter ensures a 50% duty-cycle by asserting the terminal
count once on clock low and next on clock high. The terminal count signals counter
expiration and toggles the clock.

DIV16—BRG Clock Prescaler Divide by 16

0 = Divide by 1 for the clock divider input.
1 = Divide-by-16 prescaler enabled for the clock divider output.
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16.8.3 UART Baud Rate Examples

For synchronous communication using the internal baud rate generator, the BRGOXx output
clock must never be faster than the system frequency divided by 2. So, with a 25MHz
system frequency, the maximum BRGOx output clock rate is 12.5MHz. You should program
the UART to 16x oversampling when using the serial communication controller as a UART.
On the MPC823, 8x and 32x options are also available. Assuming 16x oversampling is
chosen in the UART, a data rate of 25MHz + 16 = 1.5625Mb/sec is the maximum possible
UART speed. Putting this together, the following formula should be used to calculate the bit
rate based on a particular baud rate generator configuration for a UART:

async baud rate = (BRGCLK, CLK1, CLK2, CLK3 or CLK4) + (clock divider + 1) +

(1 or 16 depending on the DIV16 bit) + (8, 16, or 32 according

- ST Lo

to the RDCR and TDCR fields in the GSMR_L register).

The following table lists typical bit rates of asynchronous communication. The internal clock
rate is assumed to be 16x the baud rate.

Table 16-23. Typical Baud Rates of Asynchronous Communication

MPC823 SYSTEM FREQUENCY (MHz)
BAUD 20 25 24.5760
RATES
DIVié | DIV ACTUAL DIvi6 | DIV ACTUAL DIVi6 | DIV ACTUAL
FREQUENCY FREQUENCY FREQUENCY
50 1 1561 50.02 1 1952 50 1 1919 50
75 1 1040 75.05 1 1301 75 1 1279 75
150 1 520 149.954 1 650 150 1 639 150
300 1 259 300.48 1 324 300.5 1 319 300
600 0 2082 600.09 0 2603 600 0 2559 600
1200 0 1040 1200.7 0 1301 1200 0 1279 1200
2400 0 520 2399.2 0 650 2400.1 0 639 2400
4800 0 259 4807.7 0 324 4807.69 0 319 4800
9600 0 129 9615.4 0 162 9585.9 0 159 9600
19200 0 64 19231 0 80 19290 0 79 19200
38400 0 32 37879 0 40 38109 0 39 38400
57600 0 21 56818 0 26 57870 0 26 56889
115200 0 10 113636 0 13 111607 0 12 118154

NOTE: All values are decimal.
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For synchronous communication, the internal clock is identical to the baud rate output. To
get the preferred rate, you can select the appropriate system clock according to the following
equation:

sync baud rate = (BRGCLK, CLK1, CLK2, CLK3 or CLK4) + (clock divider + 1) +
(1 or 16 according to the DIV16 bit)

To get a rate of 64kbps, the system clock can be 24.96MHz, DIV16 = 0, and the clock
divider = 389.

16.9 THE SERIAL COMMUNICATION CONTROLLER

The MPC823 has a serial communication controller (SCC2) that can be configured
independently to implement different protocols. It can be used to implement bridging
functions, routers, gateways, and interface with a wide variety of standard WANs, LANs, and
proprietary networks. The serial communication controller has many physical interface
options such as interfacing to TDM buses, ISDN buses, and standard modem interfaces.

The serial communication controller does not include the physical interface, but it is the logic
that formats and manipulates the data obtained from the physical interface. That is why the
serial interface is described in a different section. The protocol you choose is independent
of your physical interface preference. The serial communication controller is described in
terms of the protocol that you choose to run. When a serial communication controller is
programmed to implement a certain protocol or mode, a certain level of functionality is
associated with that protocol. For most protocols, this corresponds to the different parts of
the link layer. Many functions of the serial communication controller are common to all of the
following protocols:

¢ UART controller
¢ HDLC controller
* HDLC bus controller
o AppleTalk/LocalTalk controller
* Asynchronous HDLC controller
* [rDA controller
e Transparent controller
e Ethernet controller
Although the selected protocol usually applies to both the SCC2 transmitter and receiver,

the serial communication controller can run half of the serial communication controller with
transparent operation while the other half runs the standard protocol.
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Communication Processor Module

Each of the internal clocks for the serial communication controller can be programmed with
either an external or internal source. The internal clocks originate from one of four baud rate
generators or one of four external clock pins. These clocks can be as fast as a 1:2 ratio of a
12.5MHz system clock. However, the serial communication controller’s ability to support a
sustained bitstream depends on the protocol as well as other factors. Associated with the
serial communication controller is a digital phase-locked loop (DPLL) for external clock
recovery, which includes NRZ, NRZI, FMO, FM1, Manchester, and Differential Manchester.
The DPLL can be configured to NRZ operation to pass the clocks and data to or from the
serial communication controller without modifying it.

The RISC microcontroller is responsible for selecting and controlling the various ports and
controllers of the communication processor module. For the serial communication controller
command set, refer to Table 16-2.

The serial communication controller can be connected to its own set of pins on the MPC823.
This configuration is called the nonmultiplexed serial interface (NMSI) and is described in
Section 16.7 The Serial Interface with Time-Slot Assigner. In this configuration, the
serial communication controller can support the standard modem interface signals—RTS,
CTS, and CD—through the port B or C pins and the CPM interrupt controller. Additional
handshake signals can be supported with additional parallel I/O lines. The serial
communication controller block diagram is illustrated in Figure 16-62.

U-BUS
L
A
Y
DPLL le—— TCLK
CONTROL AND CLOCK
REGISTERS RECOVERY  |«— RCLK
CLOCK
PERIPHERAL BUS GENERATOR
I$ ERNAL CLOC&S
RECEIVE TRANSMIT
DATA DATA
RECEIVE FIFO FIFO TRANSMIT
MODEMLINES | GCONTROL CONTROL MODEM LINES
< > UNIT UNIT € >
RXD2 TXD2’
—>| DECODER [{ DELIMITER [»{ SHIFTER SHIFTER [ DELIMITER [ ENCODER [—>

Figure 16-62. Serial Communication Controller Block Diagram
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16.9.1 Features
The following is a list of the serial communication controller's main features:

Implements the HDLC, HDLC bus, asynchronous HDLC, synchronous start/stop,
asynchronous start/stop, AppleTalk, Transparent, and Ethernet protocols

Supports full 10Mbps Ethernet/IEEE 802.3
A single HDLC or transparent channel can be supported at 8Mbps (full duplex)
Maximum clocking rates of 12.5MHz at 25MHz

DPLL circuitry for clock recovery with NRZ, NRZI, FMO, FM1, Manchester, and
Differential Manchester (also known as Differential Bi-phase-L)

Clocks can be derived from a baud rate generator, an external pin, or DPLL; data clock
can be as high as 3.125MHz with a 25MHz clock

Supports automatic control of the RTS, CTS, and CD modem signals

Multibuffer data structure for receive and transmit (up to 512 buffer descriptors can be
partitioned in any way) '

Deep FIFOs
Transmit-on-demand feature decreases time-to-frame transmission

Low FIFO latency option for transmit and receive in character-oriented and totally
transparent protocols

Frame preamble options

Full-duplex operation

Fully transparent option for receiver/transmitter while another protocol executes on the
transmitter/receiver

Echo and local loopback modes for testing

Note: The serial communication controller is the same on both the MPC821 and
MPC823, except that the MPC823's SCC2 supports a wider range of IrDA
signaling rates. The register control bits have been removed so the SIR and IRP
bits of the GSMR_H and GSMR_L are reserved on the MPC823. However, the
MPC823 does not support the BISYNC protocol or the external
content-addressable memory (CAM) for the Ethernet/IEEE 802.3 protocol.
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Communication Processor Module

16.9.2 The General SCC2 Mode Registers

The serial communication controller contains two high and low read/write general SCC2
mode registers (GSMR_H and GSMR_L) that define all the options common to the serial
communication controller, regardless of the protocol. These registers are cleared at reset
and since they are 64 bits in length, they are accessed as GSMR_L and GSMR_H. GSMR_L
contains the first (low-order) 32 bits of the GSMR and GSMR_H contains the last 32 bits.

GSMR_H

RESERVED

0 . 0

RW RW

(IMMR & 0xFFF0000) + 0xA24

0

RW | RW | RW|RW/|RW)|RW)|RW|RW)RW|RW|RW] RW | RW]|RW

(IMMR & 0XFFF0000) + 0xA26

Bits 0—14—Reserved
These bits are reserved and should be set to 0.

GDE—Glitch Detect Enable

This bit determines whether the serial communication controller will search for glitches on

the external receive and transmit serial clock lines provided. If this feature is enabled, the

presence of a glitch is reported in the SCC2 event register. Whether or not the GDE bit is

set, the serial communication controller always attempts to clean up the clocks that it uses
internally, via a Schmitt trigger on the input lines.

0 = No glitch detection is performed. This option should be chosen if the external serial
clock exceeds the limits of the glitch detection logic (6.25MHz assuming a 25MHz
system clock). This option should also be chosen if the SCC2 clock is provided
from one of the internal baud rate generators. Lastly, this option should be chosen
if external clocks are used and it is more important to minimize power consumption
than to watch for glitches.

1 = Gilitch detection is performed with a maskable interrupt generated in the SCC2
event register.

16-160 - MPC823 USER’S MANUAL MOTOROLA



Communication Processor Module

TCRC—Transparent CRC (Totally Transparent Mode Only)

This field selects the type of frame checking that is provided on the transparent channels of
the serial communication controller (either the veceiver, transmitter, or both, as defined by
the TTX and TRX bits). Although this configuration selects a frame check type, the actual
decision to send the frame check is made in the TX buffer descriptor. Thus, it is not required
to send a frame check in transparent mode. If a frame check is not used, you can simply
ignore the frame check errors that are generated on the receiver.

00 = 16-bit CCITT CRC (HDLC). (X16 + X12 + X5 + 1).

01 = CRC16. (X16 + X15 + X2 + 1).

10 = 32-bit CCITT CRC (Ethernet, HDLC, and High-Speed IrDA).
(X32 + X26 + X23 + X22 + X16 + X12 + X11 + X10 + X8 + X7 + X5 + X4 + X2 +
X1 +1). Also called CRC32.

11 = Reserved.

REVD—Reverse Data (Transparent Mode Only)

0 = Normal operation.

1 = When set, this bit causes the totally transparent channels on this serial
communication controller (either the receiver, transmitter, or both) to reverse the
bit order, transmitting the MSB of each octet first.

TRX—Transparent Receiver

The serial communication controller offers totally transparent operation. However, to
increase flexibility, totally transparent operation is not configured with the MODE field of the
GSMR_L, but with the TTX and TRX bits. This gives you the opportunity to implement
unique applications, such as configuring an SCC2 transmitter to a UART and configuring the
receiver to a totally transparent operation. To do this, set MODE = UART, TTX =0,

and TRX = 1. -

0 = Normal operation.
1= The receiver operates in totally transparent mode, regardless of the protocol
selected for the transmitter in the MODE field of the GSMR_L.

\7 Note: Full-duplex transparent operation for a serial communication controller is

- obtained by setting both TTX and TRX. A serial communication controller cannot
operate with Ethernet on its transmitter or while transparent operation is on its
receiver. In other words, if the MODE field is set for Ethernet, then TTX must
equal TRX or erratic operation will occur.
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Communication Processor Module

TTX—Transparent Transmitter

The serial communication controller offers totally transparent operation. However, to
increase flexibility, totally transparent operation is not configured with the MODE field, but
with the TTX and TRX bits. This gives you the opportunity to implement unique applications,
such as configuring an SCC2 receiver to an HDLC and configuring a transmitter to a totally
transparent operation. To do this, set MODE = HDLC, TTX =1, and TRX = 0.

0 = Normal operation.
1 = The transmitter operates in totally transparent mode, regardless of the protocol
selected for the receiver in the MODE field of the GSMR_L.

7 Note: Full-duplex transparent operation for a serial communication controller is

‘ obtained by setting both TTX and TRX. The serial communication controller
cannot operate with Ethernet on its receiver or while transparent operation is on
its transmitter. In other words, if the MODE field is set to Ethernet, then TTX must
equal TRX or erratic operation will occur.

CDP—Carrier-Detect Pulse
This bit must be set if the serial communication controller is used in the time-slot assigner.

0 = Normal operation (envelope mode). The CD signal should envelope the frame.
Negating CD while receiving data causes a CD lost error.

1 = Pulse mode. Once the CD signal is asserted, synchronization has been achieved
and further transitions of CD have no effect on reception.

CTSP—CTS Pulse

0 = Normal operation (envelope mode). The CTS signal should envelope the frame.
Negating CTS while transmitting data causes a CTS lost error.

1 = Pulse mode. Once the CTS signal is asserted, synchronization has been achieved
and further transitions of CTS have no effect on transmission.

CDS—Carrier-Detect Sampling

0 = The CD signal is assumed to be asynchronous with the data. It is internally
synchronized by the serial communication controller and then data is received.

1 = The CD signal is assumed to be synchronous with the data, which speeds up
operation. In this mode, CD must transition while the receive clock is in the low
state. As soon as CD is low, data is received. This mode is especially useful when
connecting an MPC823 in transparent mode because it allows the RTS signal of
one MPC823 to be directly connected to the CD signal of another MPC823.
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CTSS—CTS Sampling

0 = The CTS signal is assumed to be asynchronous with the data. It is internally
synchronized by the serial communication controller and data is then transmitted
after several serial clock delays.
1 = The CTS signal is assumed to be synchronous with the data, which speeds up
operation. In this mode, CTS must transition while the transmit clock is in the low
state. As soon as CTS is low, data immediately begins transmission. This mode is
especially useful when connecting an MPC823 in transparent mode since it allows
the RTS signal of one MPC823 to be directly connected to the CTS signal of
another MPC823. ‘

TFL—Transmit FIFO Length

0 = Normal operation. The transmit FIFO is 32 bytes for the serial communication 1
controller.

1= The transmit FIFO is 1 byte and can be used with character-oriented protocols to
ensure a minimum FIFO latency at the expense of performance.

RFW—Receive FIFO Width

0 = Receive FIFO is 32 bits wide for maximum performance. Data is not normally
written to receive buffers until at least 32 bits are received. This configuration is
required for HDLC-type protocols and Ethernet, but it is recommended for
high-performance transparent modes. In this mode, the receive FIFO is 32 bytes
for the serial communication controller.

1 = Low-latency operation. The receive FIFO is 8 bits wide and the receive FIFO is a
quarter its normal size (8 bytes). This allows data to be written to the data buffer
when a character is received, instead of waiting to receive 32 bits. This
configuration must be chosen for character-oriented protocols, such as UART. It
can also be used for low-performance, low-latency, transparent operation, if
preferred. However, it must not be used with HDLC, HDLC Bus, AppleTalk, or
Ethernet because it will cause erratic behavior to occur.

TXSY—Transmitter Synchronized to the Receiver

This bit is specifically intended for X.21 applications where the transmitted data must begin
an exact multiple of 8-bit periods after the received data arrives.

0 = No synchronization between receiver and transmitter (default).

1 = The transmit bitstream is synchronized to the receiver. Additionally, if RSYN = 1, !
then transmission in the totally transparent mode does not occur until the receiver
has synchronized with the bitstream and the CTS signal is asserted to the serial
communication controller. Assuming CTS is already asserted, transmission begins
eight clocks after the receiver starts receiving data.
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SYNL—Sync Length (Transparent Mode Only)

This field determines the operation of the SCC2 receiver that is configured for totally
transparent operation. See Section 16.9.4 Data Synchronization Register for more
information.

00 = The sync pattern in the DSR is not used. An external sync signal is used instead.

01 = 4-bit sync. The receiver synchronizes on a 4-bit sync pattern stored in the DSR.
This character and additional syncs can be programmed to be stripped using the
Sync character in the parameter RAM. The transmitter transmits the entire con-

o tents of the DSR prior to each frame.
%“ ) 10 = 8-bit sync. The receiver synchronizes on an 8-bit sync pattern stored in the DSR.
e~ The transmiiter transmits the entire contents of the DSR prior to each frame.

11 = 16-bit sync. The receiver synchronizes on a 16-bit sync pattern stored in the DSR.
The transmitter transmits the DSR prior to each frame.

RTSM—RTS Mode

0 = Send idles between frames as defined by the protocol and the TEND bit in the
GSMR_L. RTS is negated between frames (default).

1 = Send flags/syncs between frames according to the protocol. RTS is always
asserted whenever the serial communication controller is enabled.

7 Note: This bit can be changed on-the-ly.

RSYN—Receive Synchronizétion Timing (Transparent Mode Only)

0= Normal operation.
1 = If CDS =1, then the CD signal should be asserted on the second bit of the receive
frame, rather than the first.

(IMMR & OXFFF0000) + 0xA22
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Bit 0—Reserved
This bit is reserved and should be set to 0.

EDGE—Clock Edge

This field determines the clock edge the DPLL uses to adjust the received sample point after
a jitter occurs in the received signal. These bits are ignored in the UART protocol or the x1
mode of the RDCR field.

00 = Both the positive and negative edges are used for changing the sample point (de-
fault).

01 = Positive edge. Only the positive edge of the received signal is used for changing
the sample point.

10 = Negative edge. Only the negative edge of the received signal is used for changing
the sample point.

11 = No adjustment is made to the sample point.

TCl—Transmit Clock Invert

0 = Normal operation.

1 = Before it is used, the internal transmit clock (TCLK) is inverted by the serial
communication controller. This allows the serial communication controller to clock
data out one-half clock earlier on the rising edge of TCLK rather than on the falling
edge. In this mode, the serial communication controller offers a minimum and
maximum “rising clock edge to data” specification. Data output by the serial
communication controller after the rising edge of an external transmit clock can be
latched by the external receiver one clock cycle later on the next rising edge of the
same transmit clock. This option is recommended for Ethernet, HDLC,. or
Transparent operation when the clock rates are higher than 8MHz to improve data
setup time for the external receiver.

TSNC—Transmit Sense

This bit indicates the amount of time the internal sense signal stays active after the last
transition on the RXD2 pin, thus indicating that the line is free. For instance, TSNC can be
used in the AppleTalk protocol to avoid a spurious CTS-changed interrupt that would
otherwise occur during the frame sync sequence preceding the opening flags.

If the RDCR field is configured to 1x mode, the delay is the greater of the two numbers listed.
If RDCR is configured to 8x, 16x%, or 32x mode, the delay is the lesser of the two numbers
listed.

00 = Infinite—Carrier sense is always active (default).

01 = 14- or 6.5-bit times as determined by the RDCR field.

10 = 4- or 1.5-bit times as determined by the RDCR field (normally for AppleTalk).
11 = 3- or 1-bit times as determined by the RDCR field. ‘
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Communication Processor Module

RINV—DPLL Receive Input Invert Data
This bit must be zero in HDLC bus mode.

0 = Do not invert. »

1 = Invert the data before sending it to the on-chip DPLL for reception. This setting is
used to produce FM1 from FMO and NRZ! space from NRZI mark. It can also be
used in regular NRZ mode to invert the datastream.

TINV—DPLL Transmit Input Invert Data
This bit must be zero in HDLC bus mode.

0 = Do not invert.

1 = Invert the data before sending it to the on-chip DPLL for transmission. This setting
is used to produce FM1 from FMO and NRZ| space from NRZI mark. It can also be
used in regular NRZ mode to invert the datastream.

7 Note: In T1 applications, setting the TINV and TEND bits creates a continuously
) inverted HDLC datastream.

TPL—Transmit Preamble Length
This field determines the length of the preamble configured by the TPP field.

000 = No preamble (default).

001 = 8 bits (1 byte).

010 = 16 bits (2 bytes).

011 = 32 bits (4 bytes).

100 = 48 bits (6 bytes). Select this setting for Ethernet operation.
101 = 64 bits (8 bytes).

110 = 128 bits (16 bytes).

111 = Reserved.

TPP—Transmit Preamble Pattern

This field determines what, if any, bit pattern should precede the beginning of each transmit
frame. The preamble pattern is sent prior to the first flag/sync of the frame. TPP is ignored
if the serial communication controller.is programmed to UART mode. The length of the
preamble is programmed in the TPL field and the preamble pattern is typically transmitted
to a receiving station that uses a DPLL for clock recovery. The receiving DPLL uses the
regular pattern of the preamble to help it lock onto the received signal in a short, predictable
time period.

00 = All zeros.

01 = Repetitive 10s. Select this setting for Ethernet operation.
10 = Repetitive O1s.

11 = All ones. Select this setting for LocalTalk operation.
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TEND—Transmitter Frame Ending

This bit is specifically intended for NMSI transmitter encodlng of the DPLL. This bit
determines whether the TXD2 signal should idle in a high state or in an encoded ones state
(high or low). It can, however, be used with other encodings besides NMSI.

0 = Default operation. The TXD2 signal is only encoded when data is transmitted,
including the preamble and opening and closing flags/syncs. When no data is
available to transmit, the signal is driven high.

1= The TXD2 signal is always encoded, even when idles are transmitted.

TDCR—Transmit Divide Clock Rate

This field determines the divider rate of the transmitter. If the DPLL is not used, the 1x value
should be chosen, except in asynchronous UART mode where 8%, 16x%, or 32x must be
chosen. You should program TDCR to equal RDCR in most applications. If the DPLL is used
in the application, the selection of TDCR depends on the encoding. NRZI usually requires
1%, whereas FMO/FM1, Manchester, and Differential Manchester allow 8%, 16x, or 32x. The
8x option allows highest speed, whereas the 32x option provides the greatest resolution.

TDCR is usually equal to RDCR so that the same clock frequency source can control both
the transmitter and receiver.

00 = 1x clock mode. Only NRZ or NRZI encodings are allowed.
01 = 8x clock mode.

10 = 16x clock mode. Normally chosen for UART and AppleTalk.
11 = 32x clock mode.

RDCR—Receive DPLL Clock Rate

This field determines the divider rate of the receive DPLL. If the DPLL is not used, the 1x
value should be chosen, except in asynchronous UART mode where 8x, 16x, or 32x must
be chosen. You should program this field to equal TDCR in most applications.

If the DPLL is used in the application, the selection of RDCR depends on the encoding. NRZI
usually requires 1x, whereas FMO, FM1, Manchester, and Differential Manchester allow 8x,
16x%, or 32x. The 8x option allows highest speed, whereas the 32x option provides the
greatest resolution.

00 = 1x clock mode. Only NRZ or NRZI decodings are allowed.
01 = 8x clock mode.

10 = 16x clock mode. Normally chosen for UART and AppleTalk.
11 = 32x clock mode.
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Communication Processor Module

RENC—Receiver Decoding Method

000 = NRZ (default setting if DPLL is not used).

001 = NRZI Mark (set RINV also for NRZI space).

010 = FMO (set RINV also for FM1).

011 = Reserved.

100 = Manchester.

101 = Reserved.

110 = Differential Manchester (Differential Bi-phase-L).
111 = Reserved.

-" Note: Select NRZ if the DPLL is not used. You should program this bit to equal TENC
in most applications. However,.do not use this internal DPLL for Ethernet mode.

TENC—Transmitter Encoding Method

000 = NRZ (default setting if DPLL is not used).

001 = NRZI Mark (set TINV also for NRZI space).

010 = FMO (set TINV also for FM1).

011 = Reserved.

100 = Manchester.

101 = Reserved.

110 = Differential Manchester (Differential Bi-phase-L).
111 = Reserved.

Note: Select NRZ if the DPLL is not used. You should program this bit to equal RENC
in most applications. However, do not use this internal DPLL for Ethernet mode.

DIAG—Diagnostic Mode

The data received enters the RXD2 pin and the transmit data is shifted out through the TXD2
pin. The serial communication controller uses the modem signals to automatically enable or
disable transmission and reception. These timings are shown in

Section 16.9.10 Controlling SCC2 Timing.

In local loopback mode, the transmitter output is internally connected to the receiver input,
while the receiver and the transmitter operate normally. The value on the RXD2 pin is
ignored. Data can be programmed to appear on the TXD2 or the port A register can be
programmed to make the TXD2 pin high. See Section 16.14 The Parallel /O Ports for
more information. The RTS pin can also be programmed to be disabled in the appropriate
parallel I/O register. In the SDMA field of the SIMODE register, the LITXDA and L1RQA
signals can be programmed to be either asserted normally or to remain inactive. See
Section 16.7.5.2 Serial Interface Mode Register for more information.

16-168 MPC823 USER’S MANUAL MOTOROLA



Communication Processor Module

When using local loopback mode, the clock source for the transmitter and receiver must be
the same. Thus, the same baud rate generator or external CLKx pin can be used for both
the transmitter and receiver. Separate CLKx pins can be used with the transmitter and
receiver as long as the CLKXx pins are connected to the same external clock signal source.

In automatic echo mode, the channel automatically retransmits the received data on a
bit-by-bit basis using whatever receive clock is provided. The receiver operates normally
and receives data if CD is asserted. The transmitter simply transmits the received data.
In this mode, the CTS signal is ignored. The echo function can be implemented in the
software by receiving buffers from a serial communication controller, linking them to TX P
buffer descriptors, and then transmitting them back out of that serial communication < o

controller. \

In loopback/echo mode, loopback and echo operation occur simultaneously. The CD and
CTS pins are ignored. Refer to the loopback bit description for clocking requirements.

00 = Normal operation. The CTS and CD signals are under automatic control.
01 = Local loopback mode.

10 = Automatic echo mode.

11 = Loopback and echo mode.

7 Note: If you prefer external loopback, the DIAG field should be selected for normal

' operation and an external connection should be made between the TXD2 and
RXD2 pins. Clocks can be generated internally using a baud rate generator or
generated externally. You can physically connect the appropriate control signals
or the port C register can be used to cause the CD and CTS pins to be
permanently asserted to the serial communication controller.

ENR—Enable Receive

This bit enables the receiver hardware state machine for the serial communication
controller. When ENR is cleared, the receiver is disabled and any data in the receive FIFO
is lost. If ENR is cleared during reception, the receiver aborts the current character. ENR
may be set or cleared, regardless of whether the serial clocks are present. Refer to
Section 16.9.14 Disabling the SCC2 On-the-Fly for a description of how to disable and
reenable the serial communication controller.

Note: The serial communication controller that controls reception provides other tools
besides the ENR bit. Some of these tools include the ENTER HUNT MODE
command, CLOSE RX BD command, and the E bit of the RX buffer descriptor.
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ENT—Enable Transmit

This bit enables the transmitter hardware state machine for this serial communication
controller. When ENT is cleared, the transmitter is disabled. If ENT is cleared during
transmission, the transmitter aborts the current character and the TXD2 pin returns to the
idle state. Data already in the transmit shift register is not transmitted. ENT can be set or
cleared, regardless of whether the serial clocks are present. Refer to

Section 16.9.14 Disabling the SCC2 On-the-Fly for a description of how to properly
disable and reenable the serial communication controller.

_— : ,
ﬁ > 7 Note: The serial communication controller that controls transmission provides other
- 2 tools besides the ENT bit. These tools include the STOP TRANSMIT command,

GRACEFUL STOP TRANSMIT command, RESTART TRANSMIT command,

the freeze option in UART mode, CTS flow control option in UART mode, and

the R bit of the TX buffer descriptor.

MODE—Channel Protocol Mode

0000 = HDLC.

0001 = Reserved.

0010 = AppleTalk/LocalTalk.

0011 = SS7. Reserved for RAM microcode.
0100 = UART.

0101 = Profibus. Reserved for RAM microcode.
0110 = ASYNC HDLC/IrDA.

0111 = V.14. Reserved for RAM microcode.
1000 = Reserved. :

1001 = DDCMP. Reserved for RAM microcode.
1010 = Reserved.

1011 = Reserved.

1100 = Ethernet.

11xx = Reserved.

16.9.3 Protocol-Specific Mode Register

The functionality of the serial communication controller varies according to the protocol
selected by the MODE field in the GSMR_L. The serial communication controller has an
additional 16-bit, memory-mapped, read/write protocol-specific mode register (PSMR) that
configures it specifically for a chosen mode. Since each protocol has specific requirements,
the PSMR bits are different for each implementation. A detailed description of each of the
PSMR bits is contained within each specific SCC2 protocol.
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16.9.4 Data Synchronization Register

The serial communication controller has a 16-bit, memory-mapped, read/write data
synchronization register (DSR) that specifies the pattern used in the frame synchronization
procedure of the synchronous protocols. In the UART protocol, it is used to configure
fractional stop bit transmission. In the Transparent protocol, it should be programmed with
the preferred Sync pattern. In the Ethernet protocaol, it should be programmed with 0xD555.
At reset, it defaults to OX7E7E (two HDLC flags), so it does not need to be written for HDLC
mode. When the DSR is used to send out syncs (such as in transparent mode), the contents
of the DSR are always transmitted LSB first.

DSR

(IMMR & 0xFFF0000) + 0xA2E

16.9.5 Transmit-on-Demand Register

If no frame is currently being transmitted by the serial communication controller, the RISC
microcontroller periodically polls the R bit of the next TX buffer descriptor to see if you have
requested a new frame/buffer to be transmitted. This polling algorithm depends on the serial
communication controller configuration, but occurs every 8 to 32 serial transmit clocks. You
can, however, request that the RISC microcontroller begin processing the new frame/buffer
immediately, without waiting until the normal polling time. To obtain immediate processing,
the TOD bit in the transmit-on-demand register (TODR) is set after the R bit is set in the TX
buffer descriptor.

This feature, which decreases the transmission latency of the transmit buffer/frame, is
particularly useful in LAN-type protocols where maximum interframe GAP times are limited
by the protocol specification. Since the transmit-on-demand feature gives high priority to the
specified TX buffer descriptor, it can conceivably affect the servicing of the receive FIFO.
Therefore, it is recommended that you only use the transmit-on-demand feature when a
high-priority TX buffer descriptor has been prepared and if a sufficient amount of time has
passed since the serial communication controller was transmitted.
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Communication Processor Module

The TOD bit does not need to be set if a new TX buffer descriptor is added to the circular
queue or if other TX buffer descriptors in that queue have not finished transmitting. Once
they are finished, however, the new TX buffer descriptors are processed. The first bit of the
frame will typically be clocked out 5-6 bit times after the TOD bit has been set to 1.

TODR

TOD RESERVED
0 0
RW RIW
. 0xA2C

TOD—Transmit on Demand .

0 = Normal operation.

1 = The RISC microcontroller gives high priority to the current TX buffer descriptor and
does not wait the normal polling time to check that the TX buffer descriptor’s R bit
has been set. Instead, it begins transmitting the frame. This bit is automatically
cleared after one serial clock. :

Bits 1—-15—Reserved
These bits are reserved and should be set to 0.

16.9.6 SCC2 Buffer Déscriptor Operation
Data associated with the serial communication controller channel transmitter and receiver

.is stored in buffers and each buffer is referenced by a buffer descriptor that can be located

anywhere in internal memory. The MPC823 internal memory has enough space for 224
buffer descriptors (BDs) to be shared between the universal serial bus, serial
communication controller, serial managment controllers, serial peripheral interface, and I2C
controller. However, you must define how the buffer descriptors will be allocated to the serial
channel’s transmitter or receiver. You can select 100 buffer descriptors for the SCC2
receiver or 20 buffer descriptors for the transmitter.

The buffer descriptor table forms a circular queue with a programmable length. You can
program the start address of each channel buffer descriptor table in the internal memory. In
addition, you can allocate the parameter area of an unused channel to the other used
channels as buffer descriptor tables or actual buffers. See Figure 16-63 for details.

Note: The communication processor module sets all the status bits in these buffer
descriptors. You should clear all the status bits before submitting the buffer
descriptor to the communication processor module. For example, the parity error
bit is only set when a parity error occurs.

=

7
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The format of the buffer descriptors is the same for each serial communication controller
mode of operation and for transmit and receive. The first word in each buffer descriptor
contains a status and control word that determines the buffer descriptor’s table length. Only
this first field, which contains the status and control bits, differs for each protocol. The
second word determines the data length referenced to this buffer descriptor and the last two
words in the buffer descriptor contain a 32-bit address pointer that points to the actual buffer
in memory.

STATUS AND CONTROL
DATA LENGTH
HIGH-ORDER DATA BUFFER POINTER
LOW-ORDER DATA BUFFER POINTER

R/E—Ready/Empty

Ready (Transmitter):

0 = The data buffer associated with this buffer descriptor is not ready to be transmitted.
You are free to manipulate this buffer descriptor or its associated data buffer. The
communication processor module clears this bit after the buffer is transmitted or
after an error condition is encountered.

1 = The data buffer, which you must prepare for transmission, has not been
transmitted yet or is currently being transmitted. You cannot write any fields of this
buffer descriptor once this bit is set.

Empty (Receiver):

0 = The data buffer associated with this RX buffer descriptor has been filled with data
or reception has been aborted because of an error condition. The core is free to
examine or write to any fields of this RX buffer descriptor. The communication
processor module does not use this buffer descriptor again as long as the E bit is
zero.

1 = The data buffer associated with this buffer descriptor is empty or is currently
receiving data. This RX buffer descriptor and its associated receive buffer are
owned by the communication processor module. Once the E bit is set, the core
should not write any fields of this RX buffer descriptor.

W—Wrap

0 = This is not the last buffer descriptor in the buffer descriptor ring.

1 = This is the last buffer descriptor in the buffer descriptor ring. After this buffer has
been used, the communication processor module will transmit (receive) data from
the first buffer descriptor that TBASE (RBASE) points to in the table. The number
of TX buffer descriptors in the ring are programmable and determined only by the
W bit and overall space constraints of the dual-port RAM.
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I—Interrupt .

0 = No interrupt is generated after this buffer is serviced.

1 = The specific RX or TX bit in the protocol event register is set when this buffer is
serviced by the communication processor module. These bits can cause an
interrupt when enabled by the mask register.

For frame-oriented protocols, a message can reside in as many buffers as necessary. Each
buffer has a maximum length of (64K—1) bytes. The communication processor module does
not assume that all buffers of a single frame are currently linked to the buffer descriptor
—_ table. It does assume, however, that the unlinked buffers are provided by the core in time to
S \ be transmitted or received. When this does not occur, an error condition is reported by the
S communication processor module. An underrun error is reported when data is transmitted
and a busy error is reported when data is received.

DUAL- PORT RAM EXTERNAL MEMORY

TX BUFFER DESCRIPTORS

Ve
7
> - FRAME STATUS
DATA LENGTH
SCC2TXBD
TABLE DATA POINTER TX DATA BUFFER
RX BUFFER DESCRIPTORS
SCC2RXBD
TABLE

FRAME STATUS

DATA LENGTH

> RX DATA BUFFER

\ DATA POINTER

L_ SCC2 RX BD

TABLE POINTER
SCC2 TXBD
TABLE POINTER

Figure 16-63. SCC2 Memory Structure
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All protocols can have their buffer descriptors point to data buffers that are located in the
internal dual-port RAM. However, because the internal RAM is being used for buffer
descriptors, it is customary for the data buffers to be located in external RAM, especially if
the data buffers are large. In most instances, the internal U-Bus is used to transfer data to
the data buffer.

The communication processor module processes the TX buffer descriptors in a
straightforward manner. Once the transmit side of a serial communication controller is
enabled, it starts with the first buffer descriptor in that SCC2 transmit table. Once the
communication processor module detects that the R bit is set in the TX buffer descriptor, it
starts processing the buffer. The communication processor module detects that the buffer
descriptor is ready when it polls the R bit or when you try to write to the TODR. Once the
data from the buffer descriptor has been placed in the transmit FIFO, the communication
processor module moves on to the next buffer descriptor, again waiting for that buffer
descriptor R bit to be set. Thus, the communication processor module does no look-ahead
buffer descriptor processing, nor does it skip over buffer descriptors that are not ready.

When the communication processor module sees the W bit set in a buffer descriptor, it goes
back to the beginning of the buffer descriptor table after processing of the buffer descriptor
is complete. After using a buffer descriptor, the communication processor module normally
sets the R bit to 0, thus, the communication processor module does not use a buffer
descriptor twice until the buffer descriptor has been confirmed by the core. The one
exception to this rule is that the MPC823 supports an option for repeated transmission called
continuous mode, whereby the R bit stays set to 1. This is available in some protocols.

The communication processor module uses the RX buffer descriptors in a similar fashion.

Once the receive side of a serial communication controller is enabled, it starts with the first
buffer descriptor in that SCC2 RX buffer descriptor table. Once data arrives from the serial
line into the serial communication controller, the communication processor module performs
certain required protocol processing on the data and moves the resultant data to the data

buffer pointed to by the first buffer descriptor. Use of a buffer descriptor is complete when

there is no more room left in the buffer or when certain events occur, such as detection of

an error or an end-of-frame. Whatever the reason, the buffer is then closed and additional
data is stored using the next buffer descriptor.

Whenever the communication processor module needs to begin using a buffer descriptor
because new data is arriving, it checks the E bit of that buffer descriptor. If the current buffer
descriptor is not empty, it reports a busy error. However, it does not move from the current
buffer descriptor until it is empty. When the communication processor module discovers the
W bit set in a buffer descriptor, it goes back to the beginning of the buffer descriptor table
after processing is complete and after using a buffer descriptor, the communication
processor module sets the E bit to 0 and never uses a buffer descriptor twice until it has been
processed by the core. The one exception to this rule is that the MPC823 supports an option
for repeated reception called continuous mode, whereby the E bit stays set to 1. This is
available in some protocols.
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16.9.7 SCC2 Parameter RAM Memory Map

The serial communication controller parameter RAM area begins at an offset from the SCC2
base area. The protocol-specific portions of the SCC2 parameter RAM are discussed in the
specific protocol descriptions and the part that is common to all serial communication
controller protocols is shown in Table 16-24.

You need to initialize certain parameter RAM values before the serial communication
controller can be enabled. Other values are initialized or written by the communication
processor module. Once initialized, most parameter RAM values do not need to be

% » accessed in your software because most of the activity is centered around the transmit and
2 receive buffer descriptors, not the parameter RAM. However, if you do access the parameter
— RAM, the following regulations should be noted:

¢ The parameter RAM can be read at any time.

¢ The parameter time values related to the SCC2 transmitter can only be written
whenever the transmitter is disabled after a STOP TRANSMIT command and before a
RESTART TRANSMIT command or after the buffer/frame finishes transmitting as a
result of the execution of a GRACEFUL STOP TRANSMIT command and before a
RESTART TRANSMIT command is executed.

* The parameter RAM values related to the SCC2 receiver can only be written when the
receiver is disabled. '

Refer to Section 16.9.14 Disabling the SCC2 On-the-Fly for more information.

oL
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Table 16-24. SCC2 Parameter RAM Memory Map For All Protocols

ADDRESS NAME WIDTH DESCRIPTION
SCC2 Base + 00 RBASE Half-word RX BD Base Address
SCC2 Base + 02 TBASE Half-word TX BD Base Address
SCC2 Base + 04 RFCR Byte RX Function Code
SCC2 Base + 05 TFCR Byte TX Function Code
SCC2 Base + 06 MRBLR Half-word Maximum Receive Buffer Length
SCC2Base +08 | RSTATE Word RX Internal State e
SCC2 Base + 0C RPTR Word RX Internal Data Pointer (\:__,
SCC2 Base + 10 RBPTR Half-word RX BD Pointer
SCC2 Base + 12 RCNT Half-word RX Internal Byte Count
SCC2 Base + 14 RTMP Word RX Temp
SCC2 Base + 18 TSTATE Word TX Internal State
SCC2Base + 1C TPTR Word TX Internal Data Pointer
SCC2 Base + 20 TBPTR Half-word TX BD Pointer
SCC2 Base + 22 TCNT Half-word TX Internal Byte Count
SCC2 Base + 24 TTMP Word TX Temp
SCC2 Base + 28 RCRC Word Temp Receive CRC
SCC2 Base + 2C TCRC Word Temp Transmit CRC
SCC2 Base + 30 : First Word of Protocol-Specific Area
SCC2 Base + xx ~Last Word of Protocol-Specific Area

NOTE:  You are only responsible for initializing the items in bold.
SCC2 Base = (IMMR & OxFFFF0000) + 0x3D00.

° RBASE and TBASE—These entries are where the dual-port RAM starts the SCC2
receive and transmit buffer descriptors. They provide a great deal of flexibility in how
buffer descriptors for the serial communication controller are partitioned. By selecting
RBASE and TBASE entries for the serial communication controller and by setting the
W bit in the last buffer descriptor in each buffer descriptor list, you can select how many
buffer descriptors to allocate for the transmit and receive side of the serial
communication controller. However, you must initialize these entries before enabling
the corresponding channel.

7 Note: RBASE and TBASE should contain a value that is divisible by eight.
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* RFCR and TFCR—There are two function code registers for the SCC2 channel—one
for receive data buffers and one for transmit data buffers. The function code entry
contains the value that you want to appear on the AT pins when the associated SDMA
channel accesses memory. It also controls the byte-ordering convention for transfers.

RFCR

RESERVED BO AT
0 0 , 0
RW RW RW
SCC2 BASE + 0x00

Bits 0-2—Reserved
These bits are reserved and should be set to 0.

BO—Byte Ordering

You should set these bits to select the required byte ordering of the data buffer. If this
field is modified on-the-fly, it takes effect at the beginning of the next frame or the next
buffer descriptor.

00 = The DEC!/Intel convention is used for byte ordering (swapped operation) and
is also called little-endian byte ordering. The transmission order of bytes within
a buffer word is reversed in comparison to the Motorola mode. This mode is
supported only for 32-bit port size memory.

01 = PowerPC little-endian byte ordering. As data is transmitted onto the serial line
from the data buffer, the least-significant byte of the buffer double-word
contains data to be transmitted earlier than the most-significant byte of the
same buffer double-word.

1X = Motorola byte ordering (normal operation) is also called big-endian byte
ordering. As data is transmitted onto the serial line from the data buffer, the
most-significant byte of the buffer word contains data to be transmitted earlier
than the least-significant byte of the same buffer word.

- AT—Address Type

These bits contain the function code value used during the SDMA channel memory
‘access. ATQ is driven with a 1 to identify this SDMA channel access as a DMA type.

TFCR
RESERVED BO AT1-AT3
0 0 0
RW RW RW
SCC2 BASE + 0x02
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Bits 0—-2—Reserved
These bits are reserved and should be set to 0.

BO—Byte Ordering

You should set these bits to select the required byte ordering of the data buffer. If this
field is modified on-the-fly, it takes effect at the beginning of the next frame or the next
buffer descriptor.

00 = The DEC/Intel convention is used for byte ordering (swapped operation) and
is also called little-endian byte ordering. The transmission order of bytes within
a buffer word is reversed in comparison to the Motorola mode. This mode is
supported only for 32-bit port size memory.

01 = PowerPC little-endian byte ordering. As data is transmitted onto the serial line
from the data buffer, the least-significant byte of the buffer double-word
contains data to be transmitted earlier than the most-significant byte of the
same buffer double-word.

1X = Motorola byte ordering (normal operation) is also called big-endian byte
ordering. As data is transmitted onto the serial line from the data buffer, the
most-significant byte of the buffer word contains data to be transmitted earlier
than the least-significant byte of the same buffer word. '

AT—Address Type

These bits contain the function code value used during this SDMA channel memory
access. ATO is driven with a 1 to identify this SDMA channel access as a DMA type.

i )
l
]

* MRBLR—The serial communication controller has one maximum receive buffer length
register to define the receive buffer length. The MRBLR defines the maximum number
of bytes that the MPC823 writes to a receive buffer on the serial communication
controller before it moves on to the next buffer. The MPC823 can write fewer bytes to
the buffer than MRBLR if a condition, such as an error or end-of-frame occurs, but it
never writes more bytes than the MRBLR value. It follows then, that buffers you supply
should always be at least as long as the MRBLR. The transmit buffers for the serial
communication controller are not affected in any way by the value programmed into the
MRBLR. Transmit buffers can be individually chosen to have varying lengths. The
number of bytes to be transmitted is chosen by programming the DATA LENGTH field
in the TX buffer descriptor. ’
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77 Note: The MRBLR is not intended to be dynamically changed while the serial
communication controller is operating. However, if it is modified in a single bus
cycle with one 16-bit move, then a dynamic change in receive buffer length can
be successfully achieved. This occurs when the communication processor
module moves control to the next RX buffer descriptor in the table. Thus, a
change to MRBLR does not have an immediate effect. To guarantee the exact
RX buffer descriptor on which the change occurs, you should only change the
MRBLR while the SCC2 receiver is disabled. The value of MRBLR should be
greater than zero for all modes. For Ethernet and HDLC mode, the MRBLR

) " should be evenly divisible by 4. In transparent mode, the MRBLR should also be
2, divisible by 4, unless the RFW bit of the GSMR_H is set to 8 bits.
—_—

* RBPTR—The receiver buffer descriptor pointer for each SCC2 channel points to the
next buffer descriptor the receiver transfers data to when it is in idle state or to the
current buffer descriptor during frame processing. After a reset or when the end of the
buffer descriptor table is reached, the communication processor module initializes this
pointer to the value programmed in the RBASE register. Although you will not usually
need to write the RBPTR in most applications, you can modify it when the receiver is
disabled or when you are sure no receive buffer is currently being used.

o TBPTR—The transmitter buffer descriptor pointer for each SCC2 channel points to the
next buffer descriptor the transmitter transfers data from when it is in idle state or to the
+ current buffer descriptor during frame transmission. After a reset or when the end of the
buffer descriptor table is reached, the communication processor module initializes this
pointer to the value programmed in the TBASE register. Although you will not usually
need to write TBPTR in most applications, you can modify it when the receiver is
disabled or when you are sure no receive buffer is currently being used.

» Other General Parameters—You do not need to access these parameters during
‘normal operation. They are only listed because they provide helpful information for
experienced users and for debugging purposes. Additional parameters are listed in
Table 16-24. RPTR and TPTR are updated by the SDMA channels to show the next

~address in the buffer to be accessed. TCNT is a down-count value that is initialized with

~ the TX buffer descriptors data length and decremented with every byte read by the
SDMA channels. RCNT is a down-count value that is initialized with the MRBLR value
and decremented with every byte written by the SDMA channels. RSTATE, TSTATE,
RTMP, TTMP, and reserved areas should only be used by the RISC microcontroller.

- Note: To extract data from a partially full receive buffer, issue the CLOSE RX BD
command.
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16.9.8 Handling Interrupts In the SCC2

Interrupt handling for the SCC2 channel is configured on a global basis in the CPM interrupt
pending register, CPM interrupt mask register, and CPM in-service register. In each of these
registers, a bit is used to mask, enable, or report the presence of an interrupt from SCC2.
The interrupt priority between the serial communication controller is programmable in the
CPM interrupt configuration register. There is an event register within each protocol of the
serial communication controller that allows interrupt handling.

A number of events can cause the serial communication controller to interrupt the processor
and these events differ slightly depending on the protocol you have selected. These events
are handled independently between each channel by the SCC2 event and mask registers.
Events that can cause interrupts because of the CTS and CD modem lines are described in
Section 16.14.8 Port C Pin Functionality.

16.9.8.1 SCC2 EVENT REGISTER. The 16-bit memory-mapped SCC2 event (SCCE)
register is used to report events recognized by the serial communication controller. When
an event is recognized, the serial communication controller sets the corresponding bit in the
SCCE, regardless of the corresponding mask bit. A bit is cleared by writing a 1 (writing a
zero has no effect) and more than one bit can be cleared at a time. This register is cleared
at reset and can be read at any time. Since each protocol has specific requirements, the
protocol-specific mode register (PSMR) bits are different for each implementation. A
detailed description of each of the PSMR bits is contained within each specific protocol.

16.9.8.2 SCC2 MASK REGISTER. The 16-bit, read/write SCC2 mask (SCCM) register
allows you to enable or disable interrupt generation using the communication processor
module for specific events in each SCC2 channel. An interrupt is only generated if the SCC2
interrupts in this channel are enabled in the CPM interrupt mask register (CIMR).

If a bit in the SCCM register is zero, the communication processor module does not proceed
with its usual interrupt handling whenever that event occurs. Anytime a bit in the SCCM

register is set, a 1 in the corresponding bit in the SCCE register sets the SCC2 bit in the CPM
interrupt pending register (CIPR), which is described in Section 16.15 The CPM Interrupt
Controller. The bit format of the SCCM register is identical to that of the SCCE. Since each
protocol has specific requirements, the SCCM bits are different for each implementation. A
detailed description of each of the SCCM bits is contained within each specific protocol.

16.9.8.3 SCC2 STATUS REGISTER. The 8-bit, read/write SCC2 status (SCCS) register
allows you to monitor real-time status conditions on the RXD2 signal. It does not show the
real-time status of the CTS and CD pins. Their real-time status is available in the port C
parallel I/0. Since each protocol has specific requirements, the SCCS bits are different for
each implementation. A detailed description of each of the SCCS bits is contained within
each specific protocol.
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16.9.9 Initializing Serial Communication Controller

The serial communication controller requires that a number of registers and parameters be
configured after a power-on reset. Regardless of the protocol you are using, follow these
steps to initialize the serial communication controller:

1. Write the parallel /O ports to configure and connect the 1/O pins to the serial
communication controller.

2. The RAID field of the SDCR should be initialized with the appropriate arbitration ID.

T 3. Write the port C registers to configure the CTS and CD pins to be in parallel I/O with
& ) interrupt capability or to be direct connections to the serial communication controller
- (if modem support is needed). :

4. If the time-slot assigner is used, the serial interface must be configured. If the serial
communication controller is used in NMSI mode, the SICR must still be initialized.

Write the GSMR_H and GSMR_L, but do not write the ENT or ENR bits yet.
Write the PSMR.
Write the DSR.

Initialize the required values for the serial communication controller in its parameter
RAM.

9. Clear out any current events in the SCCE register (optional).

10. Write the SCCM register to enable the interrupts in the SCCE register.
11.Write the CICR to configure the SCC2 interrupt priority.

12.Clear out any current interrupts in the CIPR (optional).

13. Write the CIMR to enable interrupts to the CPM interrupt controller.
14.Set the ENT and ENR bits in the GSMR_L.

© N oo

The buffer descriptors can have their R or E bits set at any time. Notice that the CPCR does
not need to be accessed after a power-on reset. The serial communication controller should
be disabled and reenabled after any dynamic change in its parallel 1/0 ports or serial
channel physical interface configuration. A full reset using the RST bit in the CPCR is a
comprehensive reset that can also be implemented.

Follow these steps to handle an interrupt in the serial communication controller:

1.. Once an interrupt occurs, read the SCCE register to find out which source has caused
the interrupt. The SCCE bits that are going to be “handled” in this interrupt handler
would normally be cleared at this time by writing ones to them.

2. Process the TX buffer descriptors to reuse them if the TX or TXE bit was set in the
SCCE register. If the transmit speed is fast or the interrupt delay is long, more than
one transmit buffer may have been sent by the serial communication controller. Thus,
it is important to check more than just one TX buffer descriptor during interrupt
handling. One common practice is to process all TX buffer descriptors in the interrupt
handler until one is found with its R bit set.
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3. Extract data from the RX buffer descriptor if the RX, RXB, or RXF bit is set in the SCCE
register. If the receive speed is fast or the interrupt delay is long, more than one
receive buffer may have been received by the serial communication controller. Thus,
it is important to check more than just one RX buffer descriptor during interrupt
handling. One common practice is to process all RX buffer descriptors in the interrupt
handler until one is found with its E bit set.

4. Reset the status bit in the buffer descriptor’s control and status field that is associated
with the interrupt. These bits do not set reset after each |/O operation.

5. Clear the SCC2 bit in the CISR.
6. Execute the rfi instruction.

16.9.10 Controlling SCC2 Timing

When the DIAG field of the GSMR_L are programmed to normal operation, the CD and CTS
signals are automatically controlled by the serial communication controller. It is assumed
that the TCI bit of the GSMR_L is cleared, which implies a normal transmit clock operation.

16.9.10.1 SYNCHRONOUS PROTOCOLS. In synchronous protocols, the RTS pin is
asserted when the serial communication controller data is loaded into the transmit FIFO and
a falling transmit clock occurs. At this point, the serial communication controller starts
transmitting data once the appropriate conditions occur on the CTS pin. In all cases, the first
bit of data is the start of the opening flag, sync pattern, or preamble.

Figure 16-64 illustrates that the delay between the RTS pin and data is 0 bit times,
regardless of how the CTSS bit is set in the GSMR_H. This operation assumes that the CTS
pin is already asserted to the serial communication controller or that the CTS pin is
reprogrammed to be a parallel I/O line, in which case the CTS signal to the serial
communication controller is always asserted. The RTS pin is negated one clock after the last
bit in the frame.

= JUUUUUUU U U U

TXD2 ‘ 4
(OUTPUT) A

(OUTE—B?') FIRST BIT OF FRAME DATA LAST BIT OF FRAME DATA

_ I I
CTS I I
(INPUT) I I
| |
| |
| |

NOTE: A frame includes opening and closing flags and syncs, if present in the protocol.

Figure 16-64. RTS Output Delays Asserted for Synchronous Protocols
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Communication Processor Module

If the CTS pin is not already asserted when the RTS pin is asserted, then the delays to the
first bit of data depend on when CTS is asserted. Figure 16-65 illustrates that the delay
between CTS and the data can be approximately 0.5- to 1-bit time or 0-bit times, depending
on how the CTSS bit is set in the GSMR_H.

[

™~ TXD2 |
(OUTPUT) |
|

RTS

FIRST BIT OF FRAME DATA LAST BIT OF FRAME DATA
(OUTPUT) )

CTS

(INPUT) t<«———— CTS SAMPLED LOW HERE

|
I
I

NOTE: CTSS =0in the GSMR. CTSP is a "don't care".

TXD2
(OUTPUT)

RTS FIRST BIT OF FRAME DATA LAST BIT OF FRAME DATA
(OUTPUT)

|
CTS :
(INPUT) |
|
1

NOTE: CTSS =1 inthe GSMR. CTSPis a"don't care”.
Figure 16-65. CTS Output Delays Asserted for Synchronous Protocols
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If the CTS pin is programmed to envelope the data, it must remain asserted during frame
transmission or a CTS lost error occurs. Negation of the CTS pin forces the RTS pin high
and the transmit data to an idle state. If the CTSS bit in the GSMR_H is zero, the CTS pin
must be sampled by the serial communication controller before a CTS lost is recognized.
Otherwise, the negation of CTS immediately causes the CTS lost condition. Refer to
Figure 16-66 for details.

= [JUUUUUUUUUUUU LU gl Uy
(OUTTF),(UDTZ) I_I\‘! ‘ DATA FORCED HIGH
(OUTFEIED—_ ~FIRST BIT OF FRAME DATA W
CTS _ —
(INPUT) <———— CTS SAMPLED LOWHERE ~ CTS SAMPLED HIGH HERE
NOTE: CTSS =0in the GSMR. CTSP = 0 or no CTS lost can occur. CTS LOST SIGNALED IN FRAME BD
= JUUUULUUUUUU DU DU U U]
Uty DATA FORCED HIGH
(OUTFE% FIRST BIT OF FRAME DATA 7S FORGED HIGH
CTS
(INPUT)
NOTE: CTSS = 1 in the GSMR. CTSP = 0 or no CTS lost can occur. CTS LOST SIGNALED IN FRAME BD

Figure 16-66. CTS Lost in Synchronous Protocols

7 Note: If the CTSS bit in the GSMR_H is set, all CTS transitions must occur while the
- transmit clock is low.
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Communication Processor Module

Reception delays are determined by the CD pin as illustrated in Figure 16-67. If the CDS bit
in the GSMR_H is zero, then the CD pin is sampled on the rising receive clock edge prior to
data being received. If the CDS bit in the GSMR_H is 1, then the CD pin transitions cause
data to be immediately gated into the receiver.

RXD2 '
(INPUT)
cD FIRST BIT OF FRAME DATA LAST BIT OF FRAME DATA
(INPUT)
'«———— CD SAMPLED LOW HERE CD SAMPLED HIGH HERE ——>
NOTES:

1. CDS =0in the GSMR; CDP =0.
2. If CD is negated prior to the last bit of the receive frame, CD lost is signaled in the frame buffer descriptor.
3. If CDP =1, CD lost cannot occur and CD negation has no effect on reception.

RXD2
(INPUT)
cD FIRST BIT OF DATA IN FRAME LAST BIT OF FRAME DATA
(INPUT)
< CD ASSERTION IMMEDIATELY CD NEGATION IMMEDIATELY ——— >
GATES RECEPTION HALTS REGEPTION
NOTES:

1. CDS = 1 in the GSMR; CDP =0.
2. If CD is negated prior to the last bit of the receive frame, CD lost is signaled in the frame buffer descriptor.
3. If CDP =1, CD lost cannot occur and CD negation has no effect on reception.

Figure 16-67. Using CD to Control Synchronous Protocol Reception

If the CD pin is programmed to envelope the data, it must remain asserted during frame
transmission or a CD lost error occurs. Negation of the CD pin terminates reception. If the
CDS bit in the GSMR_H is zero, the CD pin must be sampled by the serial communication
controller before a CD lost error is recognized. Otherwise, the negation of CD immediately
causes the CD lost condition to occur.

- Note: If the CDS bit in the GSMR_H is set, all CD transitions must occur while the
- receive clock is low.
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16.9.10.2 ASYNCHRONOUS PROTOCOLS. In asynchronous protocols, the RTS pin is
asserted when SCC2 data is loaded into the transmit FIFO and a falling transmit clock
occurs. The CD and CTS pins can be used to control reception and transmission in the same
manner as the synchronous protocols. The first bit of data transmission in an asynchronous
protocol is the start bit of the first character. In addition, the UART protocol has an option for
CTS flow control as described in Section 16.9.15 The SCC2 in UART Mode.

If CTS is already asserted when RTS is asserted, transmission begins in two additional

bit times. However, if CTS is not already asserted when RTS is asserted and CTSS =0, then
transmission begins in three additional bit times. If CTS is not already asserted when RTS
is asserted and CTSS = 1 in the GSMR_H, then transmission begins in two additional bit
times.

16.9.11 Digital Phase-Locked Loop Operation

Each SCC2 channel includes a digital phase-locked loop (DPLL) that is used to recover
clock information from a received datastream. For applications that provide a direct clock
source to the serial communication controller, the DPLL can be bypassed if it is programmed
to do so in the GSMR_L. The DPLL must not be used when the serial communication
controller is programmed to Ethernet and it is optional for other protocols. The DPLL receiver
block diagram is illustrated in Figure 16-68 and the transmitter block diagram is in

Figure 16-69.

The DPLL can be driven by an external clock or one of the baud rate generator outputs and
they should be approximately 8%, 16x%, or 32x the data rate, depending on the encoding or
decoding preferred. The DPLL uses this clock, along with the datastream, to construct a
data clock that can be used as the SCC2 receive and/or transmit clock. In all modes, the
DPLL uses the input clock to determine the nominal bit time.

At the beginning of operation, the DPLL is in search mode, whereas the first transition resets
the internal DPLL counter and begins DPLL operation. While the counter is counting, the
DPLL watches the incoming datastream for transitions and when a transition is detected, the
DPLL makes a count adjustment to produce an output clock that tracks the incoming bits.
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Communication Processor Module

RENGC
RDCR .

HSRCLK | , | RCLK -
EDCE DPLL | carmERsne
_TSNC___ | Recewer | NOISE S
BN CHNTNG
_PRxp2 ] DECODED DATA X1 MODE
__HSRCLK | ~

0
RINV SCCRDATA
RXD2 —) (R I
RENC 1 NRZI ]
D Qq X1 MODE
HSRCLK |> L K
Figure 16-68. DPLL Receiver Block Diagram
0 TOLK
HSTOLK |, |—T9K
~ TENC - s
__TDCR
TEND . DPLL ‘ X1 MODE
—=———— TRANSMITTER D Q
HSTCLK »
HSTCLK | oy TXEN
ENCODED
DATA
SCCT DATA 0
TINV 0 1 D Q
DNl
S | HSTCLKE oy TXD2
l X1 MODE
TENC = NRZI

Figure 16-69. DPLL Transmitter Block Diagram
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The DPLL has a carrier-sense signal that indicates when there are data transfers on the
RXD2 signal. Using the TSNC field of the GSMR_L, this signal is asserted as soon as a
transition is detected on RXD2 and it is negated after a programmable number of clocks
have been detected with no transitions.

To prevent itself from locking on the wrong edges and to provide fast synchronization, the
DPLL should receive a preamble pattern before it receives the data. In some protocols, the
preceding flags or syncs are used. However, some protocols require a special pattern, such
as alternating ones and zeros. When a transmission occurs, the serial communication
controller can generate preamble patterns as programmed in the TPP and TPL bits of the
GSMR_L.

Table 16-25. Preamble Patterns for Decoding Methods

DECODING METHOD PREAMBLE PATTERN MAXIMUM PREAMBLE
LENGTH REQUIRED

NRZI Mark All zeros 8-bit
NRZI Space All ones 8-bit
FMO All ones 8-bit
FM1 All zeros 8-bit
Manchester Repeating 10’s 8-bit
Differential Manchester All ones 8-bit

In addition, the DPLL can be used to invert the datastream of a reception or transmission.
This feature is available in all encodings, including the standard NRZ data format. Also,
when the transmitter is idle, the DPLL can either force the TXD2 signal to a high voltage or
continue encoding the data supplied to it. The DPLL is used for UART encoding/decoding,
which gives you the option of selecting the divide ratio in the UART decoding process (8x,
16x%, or 32x). Typically, 16x option is used.

The maximum data rate that can be supported with the DPLL is 3.125MHz when operating

with a 25MHz system clock, assuming that the 8x option is chosen

(25MHz + 8 = 8.125MHz). Thus, the frequency applied to the CLKx pin or generated by an

internal baud rate generator may be up to 25MHz on a 25MHz MPC823, if the DPLL 8x, 16X,
-or 32x options are used.

Note: The 1:2 ratio of GCLK1 to the serial clock does not apply when the DPLL is used
to recover the clock in the 8x, 16x, or 32x modes. Synchronization occurs
internally after the receive clock is generated by the DPLL. Therefore, even the
fastest DPLL clock generation (the 8x option) easily meets the required 1:2 ratio
clocking limit.

MOTOROLA MPC823 USER’S MANUAL 16-189

SGCE |

w

|

a
50
==
<
£2
=
S
§o
o
oa




33
(=3
Q=
m
mc
n=
o0
25
50
a2
=
-
m

Communication Processor Module

16.9.11.1 ENCODING AND DECODING DATA WITH A DPLL. The serial communication
controller contains a digital phase-locked loop unit that can be programmed to encode and
decode SCC2 data as NRZ, NRZI Mark, NRZI Space, FM0O, FM1, Manchester, and
Differential Manchester. Examples of the different encoding methods are illustrated in
Figure 16-70.

DATA

NRZ \

NRZI MARK

NRZI SPACE

FMO

N/
O\
T\

FM1

DIFFERENTIAL
MANCHESTER

& A

/Y / )

T\

MANCHESTER . __/_ (_\__/——\ _/_
/] IV NVAR VAN

s

Figure 16-70. DPLL Encoding Examples

If you do not want to use the DPLL, you can choose NRZ coding in the RENC and TENC
bits in the GSMR_L. The coding is defined as follows:

* NRZ—A one is represented by a high Ievel for the duratlon of the bit and a zero is
represented by a low level.

+ NRZI Mark—A one is represented by no transition at all. A zero is represented by a
transition at the beginning of the bit (the level present in the preceding bit is reversed).

* NRZI Space—A one is represented by a transition at the beginning of the bit (the level
present in the preceding bit is reversed). A zero is represented by no transition at all.

* FMO—A one is represented by a transition only at the beginning of the bit. A zero is
represented by a transition at the beginning of the bit and another transition at the
center of the bit.

* FM1—Aoneis represented by a transition at the beglnnlng of the bit and another
transition at the center of the bit. A zero is represented by a transition only at the
beginning of the bit.
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* Manchester—A one is represented by a high to low transition at the center of the bit. A
zero is represented by a low to high transition at the center of the bit. In both cases there
may be a transition at the beginning of the bit to set up the level required to make the
correct center transition.

« Differential Manchester—A one is represented by a transition at the center of the bit
with the opposite direction from the transition at the center of the preceding bit. A zero
is represented by a transition at the center of the bit with the same polarity from the
transition at the center of the preceding bit.

16.9.12 Clock Glitches

A clock glitch occurs when an input clock signal transitions between a one and zero state
two times, in a time period small enough to violate the minimum high or low time
specification of the input clock. They also occur when excessive noise is present on a slowly
rising or falling signal.

This can be a potential problem for many communication systems. Not only can glitched
clocks cause systems to experience errors, but they can also cause undetected the errors.
Systems that supply an external clock to a serial channel are often susceptible to glitches
from noise, connecting or disconnecting the physical cable from the application board, or
excessive ringing on a clock line.

The serial communication controller has a special circuit designed to detect glitches that
occur within the system. The glitch circuit is designed to detect glitches that could cause the
serial communication controller to transition to the wrong state. This status information can
be used to alert the system of a problem at the physical layer. The glitch detect circuit is not
a specification test, so if you develop a circuit that does not meet the input clocking
specifications for the serial communication controller, erroneous data can be received or
transmitted that is not indicated by the glitch detection logic. Conversely, if a glitch indication
is signaled, it does not guarantee that erroneous data was received or transmitted.
Regardless of whether the DPLL is used, the received clock is passed through a noise filter
that eliminates any noise spikes that affect a single sample. This sampling is enabled using
the GDE bit of the GSMR_H.

If a spike is detected, a maskable receive or transmit glitched clock interrupt is generated in
the event register of the SCC2 channel. Although you can either reset the SCC2 receiver or
transmitter or continue operation, the statistics on clock glitches should be kept for later.
evaluation. The glitch status indication can also be used as a debugging aid during the early
phases of prototype testing.
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Communication Processor Module

16.9.13 DPLL and Serial Infra-Red Encoder/Decoder

IrDA is a family of specifications intended to facilitate the interconnection of computers and
peripherals using a directed half duplex serial infrared physical communications medium.
The infra-red data association (IrDA) physical layer standard version 1.1 specifies three
modes of operation, each one with a distinct modulation scheme and signaling rate.

¢ Low speed mode—2.4Kb/s to 115.2Kb/s

¢ Middle speed mode—0.576 Mb/s or 1.152 Mb/s
* High speed mode—4 Mb/s
Figure 16-71 illustrates how to implement a general infra-red link with the MPC823 using the

serial communication controller, IrDA encoder/decoder module, and external IrDA
transducer module.

TXD2 | IR TRANSMIT L OUTPUT -
ENCODER DRIVER&LED IR OUT
ENCODER/ IR

scc2 DECODER TRANSDUCER
MODULE MODULE
< IR RECEIVE DETECTOR | RN

DECODER & RECEIVER

RXD2

MPC823

Figure 16-71. Serial IrDA Link

The I'DA DPLL is driven by one of the baud rate generator outputs or by an external clock
called a high-speed receive/transmit clock (HSRCLK/HSTCLK) that is used as a reference
clock for the IrDA DPLL. In low- and middle-speed modes, the HSRCLK and HSTCLK
frequency should be 16x the serial frequency. In high-speed mode, the ratio between the
HSRCLK/HSTCLK frequency and the serial frequency depends on the IrDA DPLL mode,
which is currently 12x the serial frequency. Therefore, for high-speed mode IrDA operation
from an external clock , a 48MHz frequency must be provided. It you are using a source for
HSRCLK and HSTCLK, the minimum system frequency must be 48MHz. See

Section 16.9.20.5 Programming Model for more information.
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16.9.14 Disabling the SCC2 On-the-Fly

If you do not need the serial communication controller for a while, you can disable it and
reenable it later by following a sequence of steps, which ensures that any buffers currently
in use are properly closed and that new data is transferred to or from a new buffer. This
sequence must be followed if you are changing a parameter that cannot be dynamically
changed. Parameters that are dynamic can be changed immediately. For instance, the
internal baud rate generators allow on-the-fly changes, but the DPLL-related bits in the
GSMR_L do not.

Note: Modifying parameter RAM does not require that you fully disable the serial L2
communication controller. Refer to the parameter RAM description for details on S
when parameter RAM values can be modified. If you prefer to disable the USB,

SCC2, SMCs, SPI, and the I’C, use the CPCR to reset the entire communication
processor module with a single command.

16.9.14.1 DISABLING THE ENTIRE SCC2 TRANSMITTER. The SCC2 transmitter can
be fully disabled or enabled by following these steps:

1. Issue the STOP TRANSMIT command to the CPCR if the serial communication
controller is currently transmitting data. It should stop smoothly. If the serial
communication controller is not transmitting, then you do not need the STOP
TRANSMIT command. Furthermore, if you overwrite the TBPTR or execute the INIT
TX PARAMETERS command, the STOP TRANSMIT command is not required.

2. Clear the ENT bit in the GSMR_L. The SCC2 transmitter is now disabled and put in a
reset state.

3. Make modifications to the SCC2 transmit parameters or to the parameter RAM. If you
want to switch protocols or restore the SCC2 transmit parameters to their initial state,
issue the INIT TX PARAMETERS command to the CPCR.

4. Issue the RESTART TRANSMIT command to the CPCR. This command is required if
the INIT TX PARAMETERS command was not issued in step 3.

5. Set the ENT bit in the GSMR_L. Transmission begins using the TX buffer descriptor
that the TBPTR points to as soon as the R bit is set in the TX buffer descriptor.

16.9.14.2 DISABLING PART OF THE SCC2 TRANSMITTER. To reinitialize the SCC2
transmitter to the state it was in after reset, follow this short sequence of steps:
1. Clear the ENT bit in the GSMR_L.
2. Issue the INIT TX PARAMETERS command and make any additional modifications.
3. Set the ENT bit in the GSMR_L.
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Communication Processor Module

16.9.14.3 DISABLING THE ENTIRE SCC2 RECEIVER. The SCC2 receiver can be fully
disabled or enabled by following these steps:

1. Clear the ENR bit in the GSMR_L. The SCC2 receiver is now disabled and put in a
reset state.

2. Make modifications to the SCC2 receive parameters or to the parameter RAM. If you
want to switch protocols or restore the SCC2 receive parameters to their initial state,
issue the INIT RX PARAMETERS command.

3. lIssue the ENTER HUNT MODE command in the CPCR. This command is required if
the INIT RX PARAMETERS command was not issued in step 2.

4. Setthe ENR bit in the GSMR_L. Reception begins using the RX buffer descriptor that
the RBPTR points to if the E bit is set in the TX buffer descriptor.

16.9.14.4 DISABLING PART OF THE SCC2 RECEIVER. To reinitialize the SCC2
receiver to the state it was in after reset, follow this short sequence of steps:

1. Clear the ENR bit in the GSMR_L.

2. Issue the INIT RX PARAMETERS command in the CPCR and make any additional
modifications.

3. Set the ENR bit in the GSMR_L.

16.9.14.5 SWITCHING PROTOCOLS. Sometimes you may want to switch the protocol
that the serial communication controller is executing without resetting the board. You can do
this by using one command and the following sequence of steps:

1. Clear the ENT and ENR bits in the GSMR_L.

2. Issue the INIT TX AND RX PARAMS command in the CPCR. This command
initializes both the transmit and receive parameters. Any additional modifications can
be made in the GSMR_L.

3. Set the ENT and ENR bits in the GSMR_L. The serial communication controller is
enabled with the new protocol.

Tip: = You can save power by clearing the ENT and ENR bits of the serial
communication controller.
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16.9.15 The SCC2 in UART Mode

Many applications need a simple method of sending low-speed data between pieces of
equipment. The universal asynchronous receiver transmitter (UART) protocol is the de-facto
standard for such communication. The term asynchronous is used because it is not
necessary to send clocking information along with the data being sent. UART links are
character-oriented. Asynchronous links are used to connect terminals and other computer
equipment together. Even in applications where synchronous communication is required,
the UART is often used for a local debugging port to run board debugger software. The
character format of the UART protocol is illustrated in Figure 16-72.

5,6,7, OR 8 DATA BITS WITH THE

LEAST-SIGNIFICANT BIT FIRST
1 | OPTIONAL

UART TXD2 [ TART| b l l | AooR| Par | sneTo2

BIT BIT | BIT | STOPBITS

conts OO

(CLOCK NOT TO SCALE)

Figure 16-72. UART Character Format

Since the transmitter and receiver operate asynchronously, there is no need to connect the
transmit and receive clocks. Instead, the receiver oversamples the incoming datastream
(usually by a factor of 16) and uses some of these samples to determine the bit value.
Traditionally, the middle three samples of the 16 samples are used. Two UARTS can
communicate using a system like this if parameters, such as the parity scheme and
character length, are the same for both the transmitter and receiver.

When data is not transmitted in the UART protocol, a continuous stream of ones is
transmitted called the idle condition. Since the start bit is always a zero, the receiver can
detect when real data is once again present on the line. UART specifies an all-zeros
character called a break, which is used to abort a character transfer sequence.

Many different protocols have been defined using asynchronous characters, but the most
popular of these is the RS-232 standard, which specifies baud rates, handshaking protocols,
and mechanical/electrical details. Another popular standard using the same character
format is RS-485, which defines a balanced line system allowing longer cables than RS-232
links. Synchronous protocols are sometimes defined to run over asynchronous links. Other
protocols like Profibus extend the UART protocol to include LAN-oriented features such as
token passing.
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All the standards provide handshaking signals, but some systems require just three physical
lines—transmit data, receive data, and ground. Many proprietary standards have been built
around the asynchronous character frame and some even implement a multidrop
configuration. In multidrop systems, more than two stations can be present on a network,
each one with a specific address. Frames made up of many characters can be broadcast
with the first character acting as a destination address. To accommodate this, the UART
frame is extended one bit to distinguish between an address character and the normal data
characters. Additionally, a synchronous form of the UART protocol exists where start and
stop bits are still present, but because a clock is provided with each bit the oversampling
technique is not required. This mode is called isochronous operation or synchronous UART.

By appropriately setting the GSMR_L, the SCC2 channel can be configured to function in
UART mode, which provides standard serial /0 using asynchronous character-oriented
(start-stop) protocols with RS-232 C-type lines. The SCC2 in UART mode, also called the
SCC2 UART controller, can be used to communicate with any existing RS-232 type of
device and to provide a port for serial communication to other microprocessors and
terminals (either locally or via modems). It includes facilities for communication using
standard asynchronous bit rates and protocols. The SCC2 in UART mode supports a
multidrop mode for master/slave operation with wake-up capability on both the idle signal
and address bit. This mode also supports a synchronous mode of operation where a clock
must be provided with each bit received. It transmits data from memory (either internal or
external) to the TXD2 signal and receives data from the RXD2 signal into memory. In
synchronous UART mode, the clock must also be supplied and it can be generated internally
or externally. Modem lines are supported via the port B and C pins. The SCC2 in UART
mode consists of separate transmit and receive sections whose operations are
asynchronous with the core.

16.9.15.1 FEATURES
The following list summarizes the main features of the SCC2 in UART mode:

* Flexible message-oriented data structure

* Implements synchrohous and asynchronous UART
* Multidrop operation '
* Receiver wake-up on idle line or address mode

o Eight control character comparisons

* Two address comparisons

* Maintenance of four 16-bit error counters

* Received break character length indication

o Programmable data length (5-8 bits)

* Programmable 1 to 2 stop bits in transmission

» Capable of reception without a stop bit

* Programmable fractional stop bit length

* Even, odd, force, or no parity generation
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Even, odd, force, or no parity check
* Frame error, noise error, break, and idle detection
* Transmit preamble and break sequences
* Freeze transmission option with low-latency stop
16.9.15.2 NORMAL ASYNCHRONOUS MODE. In normal asynchronous mode, the
receive shift register receives the incoming data on the RXD2 pin. The control bits in the
PSMR-SCC2 UART register define the length and format of the UART character and each
bit is received in the following order:
Start bit
5-8 data bits (LSB first)
Address/data bit (optional)
Parity bit (optional)
Stop bits

IS

The receiver uses a clock 8x, 16x, or 32x faster than the baud rate and samples each bit of
the incoming data three times around its center. The value of the bit is determined by the
majority of those samples and if they do not all agree, a noise indication counter is
incremented. When a complete byte has been clocked in, the contents of the shift register
are transferred to a UART receive data buffer. If there is an error in this character, the
appropriate error bits are set by the communication processor module.

The SCC2 UART controller can receive fractional stop bits. The next character’s start bit can
begin any time after the three middle samples are taken. The UART transmit shift register
transmits the outgoing data on the TXD2 pin. Data is then clocked synchronously with the
transmit clock, which may have either an internal or external source. The bit transmission
order is LSB first, but only the data portion of the UART frame is actually stored in the data
buffers. The start and stop bits are always generated and stripped by the SCC2 UART
controller. The parity bit can also be generated in transmission and checked during
reception and although it is not stored in the data buffer, its value can be inferred from the
reporting mechanism of the data buffer. Similarly, the optional address bit is not stored in
the transmit or receive data buffer, but is implied from the buffer descriptor itself. Parity is
generated and checked for the address bit. The RFW bit of the GSMR_H must be set for an
8-bit receive FIFO.

16.9.15.3 SYNCHRONOUS MODE. In synchronous mode, the SCC2 UART controller
uses a 1x data clock for timing. The receive shift register receives the incoming data on the
RXD2 pin synchronously to the clock. The length and format of the serial word in bits are
defined by the control bits in the PSMR-SCC2 UART register in the same way they were in
asynchronous mode. When a complete byte has been clocked in, the contents of the shift
register are transferred to a UART receive data buffer. If there is an error in this character,
then the appropriate error bits are set by the communication processor module.
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Communication Processor Module

The UART transmit shift register transmits the outgoing data on the TXD2 pin. Data is then
clocked synchronously with the transmit clock, which can have an internal or external
source. The RFW bit in the GSMR_H must be set for an 8-bit receive FIFO.

16.9.15.4 SCC2 UART PARAMETER RAM MEMORY MAP. When configured to operate
in UART mode, the serial communication controller overlays the structure used in

Table 16-24 with the UART parameters described in Table 16-26.

Table 16-26. SCC2 UART Parameter RAM Memory Map

ADDRESS NAME WIDTH DESCRIPTION
SCC2 Base + 30 RES Word Reserved
SCC2 Base + 34 RES Word Reserved
SCC2 Base + 38 MAX_IDL Half-word Maximumldie Characters
SCC2 Base + 3A IDLC Half-word Temporary idle Counter
SCC2 Base + 3C BRKCR Half-word Break Count Register (Transmit)
SCC2 Base + 3E PAREC Half-word Receive Parity Error Counter
SCC2 Base + 40 FRMEC Half-word Receive Framing Error Counter
SCC2 Base + 42 NOSEC Half-word Receive Noise Counter
SCC2 Base + 44 BRKEC Half-word Receive Break Condition Counter
SCC2 Base + 46 BRKLN Half-word Last Received Break Length
SCC2 Base + 48 UADDR1 Half-word UART Address Character 1
SCC2 Base + 4A UADDR2 Half-word UART Address Character 2
SCC2 Base + 4C RTEMP Half-word Temp Storage k
SCC2 Base + 4E TOSEQ Half-word Transmit Out-of-Sequence Character
SCC2 Base + 50 CHARACTERT1 Half-word Control Character 1
SCC2 Base + 52 CHARACTER2 Half-word Control Character 2
SCC2 Base + 54 CHARACTER3 Half-word Control Character 3 .
SCC2 Base + 56 CHARACTER4 Half-word Control Character 4
SCC2 Base + 58 CHARACTERS Half-word Control Character 5
SCC2 Base + 5A CHARACTER6 Half-word Control Character 6
SCC2 Base + 5C CHARACTER7? Half-word Control Character 7
SCC2 Base + 5E CHARACTERS Half-word Control Character 8
SCC2 Base + 60 RCCM Half-word Receive Control Character Mask
SCC2 Base + 62 RCCRP Half-word Receive Control Character Register
SCC2 Base + 64 RLBC Half-word Receive Last Break Character

16-198

NOTE: You are only responsible for initializing the items in bold.

SCC2 base = (IMMR & OxFFFF0000) + 0x3D0O0.
All references to registers in the parameter RAM table are actually implemented in the dual-port

RAM area as a memory-based register.
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* MAX_IDL—Once a character is received, the SCC2 UART controller begins counting
any idle characters that are received. If a MAX_IDL number of idle characters is
received before the next data character, an idle timeout occurs and the buffer is closed.
This, in turn, can produce an interrupt request to the core to receive the data from the
buffer. Thus, MAX_IDL provides a convenient way to demarcate frames in UART mode.
To disable the MAX_IDL feature, simply program it to 0x0000. An idle character is
calculated the following number of bit times: 1 + data length (5, 6, 7, or 8) + 1 (if parity
bit is used) + number of stop bits (1 or 2). For example, for 8 data bits, no parity, and 1
stop bit, the character length is 10 bits.

¢ |IDLC—The RISC microcontroller uses this value to store the current idle counter value oo
in the MAX_IDL timeout process. IDLC is a down-counter and you do not need to (\ 2
initialize or access it. S—

* BRKCR—The SCC2 UART controller sends a break character sequence whenever a
STOP TRANSMIT command is issued to the CPCR. The number of break characters
sent by the SCC2 UART controller is determined by the value in BRKCR. For 8 data
bits, no parity, 1 stop bit, and 1 start bit, each break character is 10 bits long and
consists of all zeros.

* PAREC, FRMEC, NOSEC, and BRKEC—You must initialize these 16-bit (modulo—216)
counters. When the following conditions occur, they are incremented by the RISC
microcontroller.

PAREC counts received parity errors.

FRMEC counts received characters with framing errors.

NOSEC counts received characters with noise errors.

BRKEC counts the number of break conditions that occur on the RX pin. Notice that
one break condition can last for hundreds of bit times, yet this counter is
incremented only once during that period.

cooo

* BRKLN—THhis value is used to store the length of the last break character that is
received and is as long as the break. For example, if the receive pin is low for 20 bit
times, BRKLN shows the value 0x0010. BRKLN is accurate to within one character unit
of bits. For 8 data bits, no parity, 1 stop bit, and 1 start bit, BRKLN is accurate to within
10 bits. '

* UADDR1, UADDR2—In multidrop mode, the SCC2 UART controller provides
automatic address recognition for two addresses. In this case, you program the lower
order bytes of UADDR1 and UADDR2 with the two preferred addresses.

* TOSEQ—This value is used to transmit out-of-sequence characters in the transmit
stream. Using this field, the preferred characters can be inserted into the transmit FIFO
without affecting any transmit buffer that might currently be in progress.

¢ CHARACTER1 to CHARACTER 8—These characters define the receive control
characters on which interrupts can be generated.
* RCCM—This value is used to mask the comparison of the CHARACTERT to

CHARACTER 8 parameters so that classes of control characters can be defined. A one
enables the bit comparison and a zero masks it.
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Communication Processor Module

* RCCRP—This value is used to hold the value of any control character that is not written
to the data buffer.

* RLBC—This entry is used in synchronous UART when the RZS bit is set in the
PSMR-UART and contains the actual pattern of the last break character. By counting
the zeros in this entry, the core can measure the break length to a bit resolution. You
read RLBC by counting the number of zeros written, starting at bit 15 continuing to the
point where the first one was written. Therefore, RLBC = 001XXXXXXXXXXXXX (binary)
indicates two zeros and RLBC = 1xxxxxxxxxxxxxxX (binary) indicates no zeros.

16.9.15.5 PROGRAMMING THE SCC2 IN UART MODE. The SCC2 UART controller
uses the same data structure as the other modes and supports multibuffer or multidrop
operation. You can program the SCC2 UART controller to reject messages that are not
destined for a programmable address (multidrop mode). You can also program the SCC2
UART controller to accept or reject control characters. If a control character is rejected, an
interrupt can be generated. The receive character can be accepted using a receive
character mask value.

The SCC2 UART controller enables you to transmit break and preamble sequences.
Overrun, parity, noise, and framing errors are reported via the buffer descriptor table and/or
error counters. An indication of the signal line status is reported in the status register and a
maskable interrupt is generated when the status changes. In its simplest form, the SCC2
UART controller functions in a character-oriented environment, in which. each character is
transmitted with the stop bits and parity and received into separate 1-byte buffers. A
maskable interrupt is generated when a buffer is received.

Using linked buffers, many applications try to take advantage of the message-oriented
capabilities that the serial communication controller supports in UART mode. Data is
handled in a message-oriented environment which means that you can work on entire
messages rather than operating on a character-by-character basis. Also, a message can
span several linked buffers. For example, before handling the input data, a terminal driver
may want to wait until you type an end-of-line character rather than be interrupted when a
character is received.

As another example, when transmitting ASCII files, the data can be transferred as
messages ending on the end-of-line character. Each message could be both transmitted
and received as a linked list of buffers without any intervention from the core, which makes
it easy to program and saves processor overhead. Before reception you can define up to
eight control characters and each control character can be configured to designate the end
of a message or generate a maskable interrupt without being stored in the data buffer. The

" latter option is useful when flow control characters such as XON or XOFF need to alert the

core but do not belong to the received message.
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16.9.15.6 SCC2 UART COMMANDS. You can program the CPM command register
(CPCR) with the following commands to transmit data.

e STOP TRANSMIT—After a hardware or software reset and a channel is enabled in the
PSMR-SCC2 UART register, the channel is in transmit enable mode and starts polling
the first buffer descriptor in the table every eight transmit clocks. This command
disables the transmission of characters on the transmit channel and if it is received by
the SCC2 UART controller while a message is transmitting, the message is aborted.
The SCC2 UART controller finishes transmitting data that is already transferred to its
FIFO and then stops. The TBPTR is not incremented, as shown in s
Section 16.9.7 SCC2 Parameter RAM Memory Map. The UART transmitter transmits (<
a programmable humber of break sequences and starts transmitting idles. The number \ o
of break sequences (which can be zero) should be written to the BRKCR before this
command is given to the SCC2 UART controller.

e GRACEFUL STOP TRANSMIT—This command is used to stop transmitting smoothly,
rather than abruptly. It is similar to the way the STOP TRANSMIT command finishes. It
stops after the current buffer has completed transmission or immediately if there is no
buffer being transmitted. The GRA bit in the SCCE-UART register is set once this
transmission stops. Then the UART transmit parameters, including the buffer

~ descriptors, can be modified. The TBPTR points to the next TX buffer descriptor in the
table. Transmission begins once the R bit of the next buffer descriptor is set and the
RESTART TRANSMIT command is issued.

e RESTART TRANSMIT—This command enables characters to be transmitted on the
transmit channel. The SCC2 UART controller expects this command after it disables
the channel in its PSMR-SCC2 UART register, after a STOP TRANSMIT command,
after a GRACEFUL STOP TRANSMIT command, or after a transmitter error. The
SCC2 in UART mode resumes transmission from the current TBPTR in-the channel’s
TX buffer descriptor table.

e INIT TX PARAMETERS—This command initializes all transmit parameters in the serial
channel’s parameter RAM to their reset state and should only be issued when the
transmitter is disabled. Notice that the INIT TX AND RX PARAMS command can be
used to reset both the transmit and receive parameters.

You can program the CPCR with the following commands to receive data.

* ENTER HUNT MODE—After the hardware or software is reset and a channel is
enabled in the PSMR-SCC2 UART register (described in Section 16.9.15.15 SCC2 |
UART Mode Register), the channel is in receive enable mode and uses the first buffer '
descriptor in the table. This command forces the SCC2 UART controller to close the
current RX buffer descriptor if it is being used and enter hunt mode. The SCC2 UART
controller continues receiving the next buffer descriptor if a message is in progress. In
the multidrop hunt mode, the SCC2 UART controller continually scans the input
datastream for the address character. When it is not in multidrop mode, it waits for the
idle sequence (one character of idle) and does not lose any data that was in the receive
FIFO when this command was executed.
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Communication Processor Module

* CLOSE RX BD—This command forces the serial communication controller to close the
RX buffer descriptor if it is currently being used and it uses the next buffer descriptor for
any subsequently received data. If the serial communication controller is not in the
process of receiving data, no action is-taken.

Note: The CLOSE RX BD command in the SCC2 UART controller functions the same
as the ENTER HUNT MODE command, except for one difference. CLOSE RX
BD does not need an idle character to be present on the line before it continues
receiving.

* INIT RXPARAMETERS —This command initializes all receive parameters in this serial
channel’s parameter RAM to their reset state and should only be issued when the
receiver is disabled. Notice that the INIT TX AND RX PARAMS command can be used
to reset the receive and transmit parameters.

-16.9.15.7 RECOGNIZING ADDRESSES IN SCC2 UART MODE. In multidrop systems,

more than two stations can be present on a network and each one can have a specific
address. Figure 16-73 illustrates two examples of this configuration. Frames made up of
many characters can be broadcast as long as the first character is the destination address.
To achieve this, the UART frame is extended by one bit to distinguish between an address
character and the data characters. The SCC2 UART controller can be configured to operate
in a multidrop environment that supports the following two modes:

* Automatic Multidrop Mode—The SCC2 UART controller automatically checks the
incoming address character and accepts the data following it, but only if the address
matches one of two preset values.

* Manual Multidrop Mode—The SCC2 UART controller receives all characters An
address character is always written to a new buffer and it can be followed by data
characters.

The SCC2 UART controller has two 16-bit address registers that support address
recognition—UADDR1 and UADDR2. The upper 8 bits of these registers should be written
with zero because only the lower 8 bits are used. In automatic mode, the incoming address
is checked against UADDR1 and UADDR2 and when a match is made, the AM bit in the
buffer descriptor is set to indicate the matched address character and the data following it
is written to the data buffers.

7 Note: For characters less than 8 bits, the MSBs should be zero.
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T R T R T R T R R
+V
MASTER SLAVE 1 SLAVE 2 SLAVE 3
T R T R R T R R
TWO 8-BIT ADDRESSES CHOOSE WIRED-OR
UADDR CAN BE AUTOMATICALLY | PACDR OPERATION IN THE PORT A
UADDR2 RECOGNIZED IN EITHER OPEN-DRAIN REGISTER TO
CONFIGURATION. ALLOW MULTIPLE TRANSMIT
PINS TO BE DIRECTLY
CONNECTED.

Figure 16-73. Two UART Multidrop Mode Configuration Examples

16.9.15.8 SCC2 UART CONTROL CHARACTERS. The SCC2 UART controller can
recognize special control characters that can be used in a message-oriented environment.
You can define a maximum of eight control characters in the control characters table. Each
character can either be written to the receive buffer or rejected. If itis rejected, the character
is written to the received control character register in internal RAM and a maskable interrupt
is generated. This method is used to let you know that the control characters (XON or XOFF)
that are not part of the received messages have arrived. The SCC2 UART controller uses a
table of 16-bit entries to support control character recognition and each entry consists of the
control character, a valid bit, and a reject character bit.

CHARACTER1

E|R|—|—-|—-|—-]-]—- CHARACTER?2
ElRr| - -] =-|=-]=-1]-= CHARACTER3

.

.

.
ElR|—|=-|=-|=]-1]-= CHARACTERS
11— =|=|=1=1= RCCM
— === 1=1=-1-1|- ~ RCCRP
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Communication Processor Module

E—End of Table
In tables with eight control characters, this bit is always zero.

0 = This entry is valid. The lower 8 bits are checked against the incoming character.
1 = This entry is invalid and must be the last entry in the control characters table.

R—Reject Character

0 = The character is not rejected, but is written into the receive buffer. The buffer is
then closed and a new receive buffer is used if there is more data in the message.
A maskable interrupt is generated.

1 = If this character is recognized, it is not written to the receive buffer. Instead, it is
written to the RCCRP register and a maskable interrupt is generated. The current
buffer is not closed when a control character is received with the R bit set.

CHARACTER1-CHARACTER8—Control Character Values 1-8

These fields define control characters that will be compared to the incoming character. For
characters smaller than 8 bits, the most-significant bit should be zero.

RCCM—Received Control Character Mask

This value is used to mask the comparison of the CHARACTER1-CHARACTERS fields.
The lower 8 bits of the RCCM correspond to the lower 8 bits of
CHARACTER1-CHARACTERS and are decoded as follows:

0 = Mask this bit when the incoming character and CHARACTER1-CHARACTERS
fields are compared. ‘ ,
1 = The address comparison on this bit proceeds normally and no masking occurs.

gy Note: Bits0 and 1 of RCCM must be set or erratic operation will occur during the control
’ character recognition process.

RCCRP—Received Control Character Register

When a control character match is made and the R bit is set, the SCC2 UART controller
writes the control character into the RCCRP and generates a maskable interrupt. The core
must process the interrupt and read the RCCRP before a second control character arrives.
If this does not occur, the SCC2 UART controller overwrites the first control character.
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16.9.15.9 WAKE-UP TIMER. By issuing the ENTER HUNT MODE command, you can
temporarily disable the UART receiver and make it inactive until an idle or address character
is recognized, depending on how the UM field is set in the PSMR—-SCC2 UART register. See
Section 16.9.15.15 SCC2 UART Mode Register for more information.

If the SCC2 UART controller is still in the process of receiving a message that you have
already decided to discard, you can abort its reception by issuing the ENTER HUNT MIODE
command. When the message is finished, the UART receiver is reenabled by finding the idle
line or the address bit of the next message, depending on how the UM field is set. When the
receiver is in sleep mode and receives a break sequence, it increments the BRKEC counter
and generates an interrupt if the BRKE or BRKS bits are enabled in the SCCM-UART
register. Refer Section 16.9.15.16 SCC2 UART Receive Buffer Descriptors for more
information about the type of receive interrupt that is registered.

16.9.15.10 BREAK SUPPORT. The SCC2 UART controller provides flexible break support
to the receiver. Transmitting out-of-sequence characters is also supported by the SCC2
UART controller and is normally used for the transmission of flow control characters like
XON or XOFF. This procedure is performed using the TOSEQ entry in the SCC2 UART
parameter RAM.

The SCC2 UART controller polls the TOSEQ character whenever the transmitter is enabled
for UART operation, including during a UART freeze operation, UART buffer transmission,
and when no buffer is ready for transmission. TOSEQ is transmitted at a higher priority than
the other characters in the transmit buffer, but does not preempt characters already in the

transmit FIFO. This means that the XON or XOFF character may not be transmitted for eight
or four character times. To reduce this latency, the TFL bit in the GSMR_H should be set to
decrease the FIFO size to one character prior to enabling the SCC2 transmitter.

TOSEQ

RES REA ‘ | CT RES A CHARSEND

0 010 0 0 0 0
RW RW | RW | RIW R/W RW RW
SCC2 BASE + 0x4E

Bits 0—1 and 5—6—Reserved
These bits are reserved and should be set to 0.

REA—Ready

This bit is set by the core when the character is ready for transmission and remains 1 while
the character is being transmitted. The communication processor module clears this bit after
transmission.
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|—Interrupt

If this bit is set, the character in the CHARSEND field is transmitted. The TX bit is then set
in the SCCE-UART register and the core may be interrupted.

CT—Clear-to-Send Lost

This status bit indicates that the CTS signal was negated when this character was
transmitted. If negation occurs, the CT bit in the UART transmit buffer descriptor is also set.
The DIAG field in the GSMR_L controls whether the CTS signal is monitored by the serial
communication controller.

7 Note: If the CTS signal is negated during transmission and the communication

‘ processor module transmits this character in the middle of a buffer transmission,
the CTS signal could actually have been negated either during this character’s
transmission or during a buffer character’s transmission. In either case, the
communication processor module sets the CT bit both here and in the TX buffer
descriptor status word. '

A—Address

0 = In multidrop mode, the character being sent is a data character.
1 = In multidrop mode, the character being sent is address character.

CHARSEND—Character Send

This field contains the character to be transmitted. Any 5-, 6-, 7-, or 8-bit character value can
be transmitted in accordance with the SCC2 UART configuration. The character is in the
least-significant bits of CHARSEND. This value can be modified only while the REA bit is
cleared.

16.9.15.11 SENDING A BREAK. A break is an all-zeros character without a stop bit and
you can send it by issuing the STOP TRANSMIT command. The SCC2 UART controller
finishes transmitting any outstanding data, sends a programmable number of break
characters according to the BRKCR, and then reverts to idle or sends data if the RESTART
TRANSMIT command was given before completion. When the break code is complete, the
transmitter sends at least one high bit before transmitting anymore data to guarantee a valid
start bit will be recognized. The break characters do not preempt characters already in the
transmit FIFO, which means that the break character may not be transmitted for eight or four
character times. To reduce this latency, set the TFL bit in the GSMR_H so that the FIFO size
will be reduced to one character before the SCC2 transmitter is enabled.

16.9.15.12 SENDING A PREAMBLE. A preamble sequence is a convenient way for you to
ensure that a line is idle before you start a new message. The preamble sequence length is
constructed of consecutive ones of one character length. If the P bit in the UART transmit
buffer descriptor is set, the serial communication controller sends a preamble sequence
before transmitting that data buffer. For example, for 8 data bits, no parity, 1 stop bit, and 1
start bit, a preamble of 10 ones is sent before the first character in the buffer.
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16.9.15.13 FRACTIONAL STOP BITS. You can program the asynchronous UART
transmitter to transmit fractional stop bits. Using four bits in the SCC2 UART data
synchronization register (DSR—-SCC2 UART), you can program the length of the last stop
bit to be transmitted. These bits can be modified at any time and if two stop bits are
transmitted, only the second one is affected. Idle characters are always transmitted as
full-length characters.

DSR-SCC2 UART

X FSB X X X X X X X X X X X

| RW RW R
(IMMR & 0XFFF0000) + OXA2E

NOTE: X =“Don't Care”.

FSB—Fractional Stop Bit

The value you programmed into the TDCR determines which set of values to use here.
When the serial communication controlier is in UART mode with 32x oversampling, the FSB
field is decoded as follows in the DSR—-SCC2 UART: .

1111 = Last transmitted stop bit 32/32. Default value after reset.
1110 = Last transmitted stop bit 31/32.
1101 = Last transmitted stop bit 30/32.
1100 = Last transmitted stop bit 29/32.
1011 = Last transmitted stop bit 28/32.
1010 = Last transmitted stop bit 27/32.
1001 = Last transmitted stop bit 26/32.
1000 = Last transmitted stop bit 25/32.
0111 = Last transmitted stop bit 24/32.
0110 = Last transmitted stop bit 23/32.
0101 = Last transmitted stop bit 22/32.
0100 = Last transmitted stop bit 21/32.
0011 = Last transmitted stop bit 20/32.
- 0010 = Last transmitted stop bit 19/32.
0001 = Last transmitted stop bit 18/32.
0000 = Last transmitted stop bit 17/32.
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Communication Processor Module

For 16x oversamplihg, the FSB field is decoded as follows:

1111 = Last transmitted stop bit 16/16. Default value after reset.
1110 = Last transmitted stop bit 15/16.

1101 = Last transmitted stop bit 14/16. .

1100 = Last transmitted stop bit 13/16.

1011 = Last transmitted stop bit 12/16.

1010 = Last transmitted stop bit 11/16.

1001 = Last transmitted stop bit 10/16.

1000 = Last transmitted stop bit 9/16.

Oxxx = Invalid. Do not use.

ror 8x oversampling, the FSB field is decoded as follows:

1111 = Last transmitted stop bit 8/8. Default value after reset.
1110 = Last transmitted stop bit 7/8.

1101 = Last transmitted stop bit 6/8.

1100 = Last transmitted stop bit 5/8.

10xx = Invalid. Do not use.

01xx = Invalid. Do not use.

00xx = Invalid. Do not use.

The SCC2 UART receiver can always receive fractional stop bits. The next character’s start
bit can begin at any time after the three middle samples of the stop bit have been taken.

16.9.15.14 SCC2 UART CONTROLLER ERRORS. The SCC2 UART controller reports
character reception and transmission error conditions via the channel buffer descriptors, the
error counters, and the SCCE-UART register. The modem interface lines can be monitored
by the port B and C pins. The following transmission error can be detected by the SCC2
UART controller.

 CTS Lost During Character Transmission —When this error occurs, the channel stops
transmission after finishing transmission of the current character from the buffer. The
channel then sets the CT bit in the TX buffer descriptor and generates the TX interrupt
if it is not masked. The channel resumes transmission after the RESTART TRANSMIT
command is issued and the CTS pin is asserted.

Wv Note: Using CTS signal, the SCC2 UART controller also offers an asynchronous flow
control option that does not generate an error. Refer to the FLC bit of the
PSMR-SCC2 UART register description in Section 16.9.15.15 SCC2 UART
Mode Register for information about flow control.
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The following reception errors can be detected by the SCC2 UART controller:

Overrun Error—This error occurs when data is moved from the receiver FIFO to the
data buffer after the first byte is received. If a receiver FIFO overrun occurs, the channel
writes the received character into the internal FIFO and over the previously received
character. The channel then writes the received character to the buffer, closes it, sets
the OV bit in the RX buffer descriptor, and generates the RX interrupt if it is enabled. In
automatic multidrop mode, the receiver enters hunt mode immediately.

CD Lost During Character Reception Error—If this error occurs and the channel is using
this pin to automatically control reception, the channel terminates character reception,
closes the buffer, sets the CD bit in the RX buffer descriptor, and generates the RX
interrupt if it is enabled. This error has the highest priority. The last character in the
buffer is lost and other errors are not checked. In automatic multldrop mode, the
receiver enters the hunt mode immediately.

Parity Error—When a parity error occurs, the channel writes the received character to
the buffer, closes the buffer, sets the PR bit in the RX buffer descriptor, and generates
the RX interrupt if it is enabled. The channel also increments the PAREC counter. In
automatic multidrop mode, the receiver enters hunt mode immediately.

Noise Error—The SCC2 UART controller detects a noise error when three different
samples are taken on every bit. When this error occurs, the channel writes the received
character to the buffer, proceeds normally, but increments the noise error.

Note: A noise error will not occur when the SCC2 UART controller is in synchronous
mode.

Idle Sequence Receive Error—When the SCC2 UART controller receiver receives all
ones in the receive buffer (idle sequence), the channel counts the number of
consecutive idle characters that were received. If the count reaches the value
programmed into MAX_IDL, the buffer is closed and an RX interrupt is generated. If no
receive buffer is open, this event does not generate an interrupt or any status
information. The internal idle counter (IDLC) is reset every time a character is received.

Note: To disable the idle sequence function, set the MAX_IDL value to zero.
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¢ Framing Error—The SCC2 UART controller gets this error when it receives a character
with no stop bit. All framing errors are reported by the SCC2 UART controller,
regardless of its mode. When this error occurs, the channel writes the received
character to the buffer, closes it, sets the FR bit in the RX buffer descriptor, and
generates the RX interrupt if it is enabled. The channel also increments FRMEC. When
this error occurs, parity is not checked for this character. In automatic multidrop mode,
the receiver immediately enters hunt mode. If the RZS and SYN bits are set in the
PSMR-SCC2 UART register when the SCC2 UART controller is in synchronous mode,
the receiver reports all framing errors, but continues reception if the unexpected zero is
really the start bit of the next character. If RZS is set, your software may not consider a
reported SCC2 UART framing error as a true framing error, unless two or more framing
errors occur within a short period of time.

¢ Break Sequence Erro—The SCC2 UART controller. provides flexible break support to
the receiver. When the first break sequence is received, the SCC2 UART controller
increments the BRKEC and issues the break start event in the SCCE-UART register,
which can generate an interrupt if it is enabled. The SCC2 UART controller then
measures the break length and, when the break sequence is complete, writes the
length to the BRKLN register. After the first one is received, the SCC2 UART controller
also issues the break end event in the SCCE-UART register, which can generate an
interrupt if it is enabled. If the SCC2 UART controller was in the process of receiving
characters when the break was received, it also closes the receive buffer, sets the BR
bit in the RX buffer descriptor, and writes the RX bit in the SCCE-UART register, which
can generate an interrupt if it is enabled. If the RZS bit is set in the PSMR-SCC2 UART
register when the SCC2 UART controller is in synchronous mode, then a break
sequence is detected after only two successive break characters are received.
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16.9.15.15 SCC2 UART MODE REGISTER.When the SCC2 is in UART mode, the 16-bit,
memory-mapped, read/write protocol-specific mode register is referred to as the SCC2
UART mode register (PSMR-SCC2 UART). Since each protocol has specific requirements,
the PSMR bits are different for each implementation. Many of the bits can be modified
on-the-fly while the receiver and transmitter are enabled.

PSMR-SCC2 UART

0 0 0 0
RW | RW RW RW RW | RW | RW | RW | RW | RW RW RW
(IMMR & 0xFFFF0000) + 0xA28

FLC—Flow Control

0 = Normal operation. The GSMR_x and port C registers determine the mode of the
CTS pin.

1 = Asynchronous flow control. When the CTS pin is negated, the transmitter stops at
the end of the current character. If CTS is negated past the middle of the current
character, the next full character can be sent and transmission is stopped. When
CTS is asserted once more, transmission continues where it left off and no CTS
lost error is reported. No characters except idles are transmitted while CTS is
negated.

SL—Stop Length .

This bit selects the number of stop bits transmitted by the SCC2 UART controller. It can be
modified on-the-fly. The receiver is always enabled for one stop bit unless the SCC2 UART
controller is in synchronous mode and the RZS bit is set. Fractional stop bits are configured
in the general DSR, which is described in Section 16.9.4 Data Synchronization Register.

0 = One stop bit.
1 = Two stop bits.

CL—Character Length

This field determines the number of data bits in the character, not including the optional.
parity or multidrop address bits. When you use a character that is less than 8 bits, the
most-signifiant bits in memory are written as zeros and they are labeled “don’t care” when
they are transmitted. This field can be modified on-the-fly.

00 = 5 data bits.
01 = 6 data bits.
10 = 7 data bits.
11 = 8 data bits.
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Communication Processor Module

UM—UART Mode

This field selects the protocol that is implemented over the ASYNC channel and it can be
modified on-the-fly.

00 = Normal UART operation. Multidrop mode is disabled and an idle-line wake-up is
selected. In the idle-line wake-up mode, the UART receiver is reenabled by
receiving a character of all ones.

01 = Manual multidrop mode. In multidrop mode, an additional address/data bit is
transmitted with each character. The multidrop asynchronous modes are
compatible with the MC68681 DUART, MC68HC11 SCI, DSP56000 SCI, and
Intel 8051 serial interface. The UART receiver is reenabled when the last bit
received in the character is a one. This means that the received character is an
address that has to be processed by all inactive processors. The SCC2 UART
controller receives the address character and writes it to a new buffer. The core
then compares the written address with its own address and decides whether to
ignore or process the following characters.

10 = Reserved.

11 = Automatic multidrop mode. In this mode, the communication processor module
automatically checks the address of the incoming address character using the
UADDR1and UADDR2 parameter RAM values and accepts or discards the data
that follows the address.

FRZ—Freeze Transmission

This bit allows you to stop the UART transmitter and continue transmission from the same
point at a later time.

0 = Normal operation. If the SCC2 UART controller was previously frozen, the UART
resumes transmission from the next character in the same buffer that was frozen.

1 = The SCC2 UART controller completes transmission of any data already transferred
to the UART FIFO (the number of characters depends on the TFL bit in the
GSMR_H) and then freezes. After this bit is reset, transmission proceeds from the
next character.

RZS—Receive Zero Stop Bits

This bit configures the UART receiver to receive data without any stop bits. This
configuration is useful in V.14 applications where SCC2 UART controller data is supplied
synchronously and all stop bits of a particular character can be omitted for the purpose of
cross-network rate adaptation. RZS should only be set if the SYN bit is also set.

0 = The receiver operates normally, but at least one stop bit is required between
characters. A framing error is issued when there is a missing stop bit and a break
status is set if a character with all-zero data bits is received with a zero stop bit.

1 = The receiver continues if a missing stop bit is detected. If the stop bit is a zero, the
next bit is considered the first data bit of the next character. A framing error is
issued if a stop bit is missing, but a break status is only reported after back-to-back
reception of two break characters without stop bits.
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SYN—Synchronous Mode

0 = Normal asynchronous operation. Normally, you program the TENC and RENC
fields in the GSMR_L to NRZ and select either 8%, 16x, or 32x in the RDCR and
TDCR fields of the GSMR_L. 16x is the recommended value for most applications.

1 = Synchronous SCC2 UART controller using 1x clock. Normally, you program the
TENC and RENC fields in the GSMR_L to NRZ and set the RDCR and TDCR fields
in the GSMR_L to 1x mode. A 1 bit is transferred with each clock and is
synchronous to the clock. As with the other modes, the clock can be provided
internally or externally. This mode is sometimes referred to as isochronous UART
channel operation.

DRT—Disable Receiver While Transmitting
0 = Normal operation.
1 = While the SCC2 UART controller is transmitting data, the receiver is disabled. This
is useful if the SCC2 UART controller is configured onto a multidrop line and you
do not want to receive your transmission.

Note: You should set the preamble bit in the transmit buffer descriptor if you are using
the MPC823 in multidrop UART mode.

Bit 10—Reserved
This bit is reserved and should be set to 0.

PEN—Parity Enable
0 = No parity.
1 = Parity is enabled and determined by the parity mode bits.

RPM—Receiver Parity Mode

This field selects the type of parity check that the receiver will perform. It can be modified
on-the-fly.

00 = Odd parity.

01 = Low parity. Always check for a zero in the parity bit position.
10 = Even parity.

11 = High parity. Always check for a 1 in the parity bit position.

When odd parity is selected, the transmitter counts the number of ones in the data word. If
the total number of ones is not an odd number, the parity bit is set to 1 and produces an odd
number. If the receiver counts an even number of ones, an error in transmission has
occurred. In the same manner, for even parity, an even number must result from the
calculation performed at both ends of the line. In high or low parity (also called mark or space
parity), if the parity bit is not high or low, a parity error is reported.
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Communication Processor Module

7 Note: The receive parity errors can be ignored, but not disabled.

TPM—Transmitter Parity Mode

This field selects the type of parity that the transmitter performs. It can be modified
on-the-fly.

00 = Odd parity.

o 01 = Force low parity. Always send a zero in the parity bit position.
) 10 = Even parity.

—— g 11 = Force high parity. Always send a 1 in the parity bit position.

16.9.15.16 SCC2 UART RECEIVE BUFFER DESCRIPTORS.On a per-buffer basis, the
communication processor module uses the receive (RX) buffer descriptors to report
information about the received data. The communication processor module closes the
current buffer, generates a maskable interrupt, and starts receiving data into the next buffer
after one of the following events occur:

* A user-defined control character is received.

* An error occurs during message processing.

A full receive buffer is detected.

A MAX_IDL number of consecutive idle characters is received.
The ENTER HUNT MODE command is issued.

The CLOSE RX BD command is issued.

An address character is received in multidrop mode. The address character is written to the
next buffer for a software comparison.

Note: The communication processor module sets all the status bits in this buffer
descriptor. You should clear all the status bits before submitting the buffer
descriptor to the communication processor module. For example, the parity error
bit is only set when a parity error accurs.

An example of the RX buffer descriptor process is illustrated in Figure 16-74.
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MRBLR = 8 BYTES FOR SCC2

] RECEII\I;E BDO i
BYTE 1
STATUS | 0 0 BYTE 2
LENGTH 0008 BUFFER - 8 BYTES
FULL '
POINTER 32-BIT BUFFER POINTER
BYTE 8
RECEIVE BD 1 =
E D BUFFER =
s ] BYTES
STATUS —
LENGTH 0002 ] |sBymes
IDLETIMEOUT | k
POINTER 32-BIT BUFFER POINTER OCCURRED | =memn
RECEIVE BD 2
E D FR BUFFER
BYTE 1
STATUS | 0 0 1 :
LENGTH 0004 SBYTES
BYTE 4 HAS
POINTER 32-BIT BUFFER POINTER FRAMING ERROR
RECEIVE BD 3
E BUFFER
STATUS | 1 —
NG o ADDITIONAL
| BYTES WiLL BE 8BYTES
R N ISTORED UNLESS IDLE
COUNT EXPIRES
POINTER 32-BIT BUFFER POINTER T ThiS (MAX_IDL)
BUFFER e
|
10 CHARS 5 CHARS |
- > <>
HEEEEEREEER LONG IDLE PERIOD ||||||T
CHARACTERS _
RECEIVED BY UART PRESENT
FOURTH CHARACTER  TIME
TIME—> HAS FRAMING ERROR!

Figure 16-74. SCC2 UART Receive Buffer Descriptor Example
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Communication Processor Module

DATA LENGTH

RX DATA BUFFER POINTER

NOTE:  You are only responsible for initializing the items in bold.

E—Empty

0 = The data buffer associated with this RX buffer descriptor has been filled with data
or reception has been aborted because of an error condition. The core is free o
‘examine or write to any fields of this RX buffer descriptor. The communication
processor module does not use this buffer descriptor again as long as the E bit is
zero. :

1 = The data buffer associated with this buffer descriptor is empty or is currently
receiving data. This RX buffer descriptor and its associated receive buffer are
owned by the communication processor module. Once the E bit is set, the core
should not write any fields of this RX buffer descriptor.

Bits 1, 9, and 13—Reserved.
These bits are reserved and should be set to 0.

W—Wrap (Final Buffer Descriptor in Table)

0 = This is not the last buffer descriptor in the RX buffer descriptor table.

1 = This is the last buffer descriptor in the RX buffer descriptor table. After this buffer
has been used, the communication processor module receives incoming data into
the first buffer descriptor that RBASE points to in the table. The number of RX
buffer descriptors in this table are programmable and determined only by the W bit
and overall space constraints of the dual-port RAM.

|—Interrupt

0 = No interrupt is generated after this buffer is filled.

1 = The RX bit in the SCCE-UART register is set when this buffer is completely filled
by the communication processor module, indicating the need for the core to
process the buffer. The RX bit can cause an interrupt if it is enabled.

C——Control Character

0 = This buffer does not contain a control character.
1 = This buffer contains a control character. The last byte in the buffer is one of the
user-defined control characters.
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A—Address

0 = The buffer only contains data.

1 = When operating in manual multidrop mode, this bit indicates that the first byte of
this buffer contains an address byte. The address comparison should be
implemented in the software. In automatic multidrop mode, this bit indicates that
the buffer descriptor contains a message that was received immediately after an
address was recognized in UADDR1 or UADDR2. This address is not written into
the receive buffer.

CM—Continuous Mode

0 = Normal operation.

1 = The E bit is not cleared by the communication processor module after this buffer
descriptor is closed, thus allowing the associated data buffer to be automatically
overwritten next time the communication processor module accesses this buffer
descriptor. However, the E bit is cleared if an error occurs during reception,
regardless of how the CM bit is set.

ID—Buffer Closed on Reception of Idles

This bit indicates that the buffer is closed because a programmable number of consecutive
idle sequences (MAX_IDL) was received.

AM—Address Maich

This bit is only significant if the address bit is set and the automatic multidrop mode is
selected in the UM bits. After an address match, this bit defines which address character
matched the address character that you defined, which enables the SCC2 UART controller
to receive data.

0 = The address matched the value in UADDR2.
1 = The address matched the value in UADDR1.

BR—Break Received

This bit indicates that a break sequence has been received at the same time that data is
being received into this buffer.

FR—Framing Error

This bit indicates that a character with a framing error has been received and located in the
last byte of this buffer. A framing error is a character without a stop bit. A new receive buffer
is used to receive more data.

PR—Parity Error

This bit indicates that a character with a parity error has been received and located in the
last byte of this buffer. A new receive buffer is used to receive more data.

OV—Overrun

This bit indicates that a receiver overrun has occurred while the SCC2 UART controller was
receiving a message.
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Communication Processor Module

CD—=Carrier Detect Lost

This bit indicates that the carrier detect signal has been negated while the SCC2 UART
controller was receiving a message.

DATA LENGTH

This field represents the number of octets that the communication processor module writes
into this buffer descriptor’s data buffer. It is written by the communication processor module
once the buffer descriptor is closed. v

, Note: The actual amount of memory allocated for this buffer should be at least as much
‘ as the contents of the MRBLR.

RX DATA BUFFER POINTER

This field always points to the first location of the associated data buffer and-they can be
even or odd. The buffer can reside in internal or external memory.

16.9.15.17 SCC2 UART TRANSMIT BUFFER DESCRIPTOR.The communication
processor module receives data transmitted on an SCC2 channel by arranging it in buffers
referenced by the channel’s transmit (TX) buffer descriptor table. Using the buffer
descriptors, the communication processor module confirms transmission and indicates error
conditions so that the processor knows that the buffers have been serviced.

RESERVED

DATA LENGTH

TX DATA BUFFER POINTER

You are only responsible for initializing the items in bold.

Note: The communication processor module sets all the status bits in this buffer
descriptor. You should clear all the status bits before submitting the buffer
descriptor to the communication processor module. For example, the parity error
bit is only set when a parity error occurs.
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R—Ready :

0 = The data buffer associated with this buffer descriptor is not ready to be transmitted.
You are free to manipulate this buffer descriptor or its associated data buffer. The
communication processor module clears this bit after the buffer is transmitted or
after an error condition is encountered.

1 = The data buffer, which you must prepare for transmission, has not been
transmitted yet or is currently being transmitted. You cannot write any fields of this
buffer descriptor once this bit is set.

Bits 1 and 9-14—Reserved
These bits are reserved and should be set to 0.

W—Wrap (Final Buffer Descriptor in Table)

0 = This is not the last buffer descriptor in the TX buffer descriptor table.

1 = This is the last buffer descriptor in the TX buffer descriptor table. After this buffer
has been used, the communication processor module will transmit data from the
first buffer descriptor that TBASE points to in the table. The number of TX buffer
descriptors in this table are programmable and determined only by the W bit and
overall space constraints of the dual-port RAM.

I—Interrupt
0 = No interrupt is generated after this buffer is serviced.

1 = The TX bit in the SCCE-UART register is set when this buffer is serviced by the
communication processor module, which can cause an interrupt.

CR—Clear-to-Send Report

This bit allows you to choose between either no delay between buffers transmitted in SCC2
UART mode, or a more accurate CTS lost error report and three bits of idle between buffers.

0 = The buffer following this buffer is transmitted with no delay (assuming it is ready),
but the CT bit may not be set in the correct TX buffer descriptor or may not be set
at all in a CTS lost condition. Asynchronous flow control, however, continues to
function normally.

1 = Normal CTS lost error reporting and three bits of idle occur between back-to-back
buffers.

A—Address ‘
This bit is only valid in multidrop mode. Either automatic or manual.

0 = This buffer only contains data.
1 = Set by the core, this bit indicates that this buffer contains address characters. All
of the buffer data is transmitted as address characters.
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CM—Continuous Mode

0 = Normal operation.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>