


Bit 3: Data Carrier Detect

If the DCD IE bit in WR15 is set, this bit indicates
the state of the DCD pin the last time the Enabled
External/Status bits changed. Any transition on
the DCD pin while no interrupt is pending latches
the state of the DCD pin and generates an
External/Status interrupt. Any odd number of
transitions on the DCD pin while another External/
Status interrupt is pending also causes an Exter-
nal/Status interrupt -condition. If the DCD IE is
reset, this bit merely reports the current, unlatched
state of the DCD pin.

Bit2: TX Buffer Empty

This bit is set to “1” when the transmit buffer is
emply. It is reset while CRC is sent in a syn-
chronous or SDLC mode and while the transmit
buffer is full. The bit is reset when a character is
loaded into the transmit buffer. This bit is always in
the set condition after a hardware or channel reset.

Bit1: Zero Count

If the Zero Count Interrupt Enable bit is set in
WR15, this bit is set to one while the counter in the
baud rate generator is at the count of zero. If there
is no other External/Status interrupt condition
pending at the time this bit is set, an External/
Status interrupt is generated. However, if there is
another External/Status interrupt pending at this
time, no interrupt is initiated until interrupt service
is complete. If the Zero Count condition does not
persist beyond the end of the interrupt service
routine, no interrupt will be generated. This bit is
not latched High, even thought the other
External/Status latches close as a result of the Low-
to-High transition on ZC. The interrupt service
routine should ‘check the other External/Status
conditions for changes. If none changed, ZC was
the source. In polled applications, check the IP bit
in RR3A for a status change and then proceed as
in the interrupt service routine.

Bit 0: RX Character Avaliable

This bit is set to “1” when at least one character is
available in the receive FIFO and is reset when the
receive FIFO is completely empty. A channel or
hardware reset empties the receive FIFO.

7.2.2 Read Register 1

RR1 contains the Special Receive Condition
status bits and the residue codes for the I-field in

SDLC mode. Figure 7-19 shows the bit positions
for RR1.

Bit7: End of Frame (SDLC)

This bit is used only in SDLC mode and indicates
that a valid closing flag has been received and that
the CRC Error bit and residue codes are valid. This
bit can be reset by issuing the Error Reset
command. It is also updated by the first character
of the following frame. This bit is reset in any mode
otherthan SDLC.

Bit6: CRC/Framing Error

If a framing error occurs (in Asynchronous mode),
this bit is set (and not latched) for the receive
character in which the framing error occurred.
Detection of a framing error adds an additional one-
half bit to the character time so that the framing
error is not interpreted as a new Start bit. In
Synchronous and SDLC modes, this bit indicates
the result of comparing the CRC checker to the
appropriate check value. This bit is reset by
issuing an Error Reset command, but the bit is
never latched. Therefore, it is always updated
when the next character is received. When used
for CRC error status in Synchronous or SDLC
modes, this bit is usually set since most bit
combination, except for a correctly completed
message, result in a non-zero CRC.

Bit5: Receiver Overrun Error

This bit indicates that the receive FIFO has
overflowed. Only the character that has been
written over is flagged with this error, and when the
character is read, the Error condition is latched until
reset by the Error Reset command. The overrun
character and all subsequent characters received
until the Error Reset command is issued causes a
Special Receive Condition vector to be returned.

[D, l 05]0S lo,|03|02|n. D, 07513A 7-19

ALL SENT
RES!DUE CODE 2
RESIDUE CODE 1
RESIDUE CODE 0
PARITY ERROR

Rx OVERRUN ERROR
CRC/FRAMING ERROR
END OF FRAME (SDLC)

Figure 7-19 Read Register 1
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Bit4: Parity Error

When parity is enabled, this bit is set for the
characters whose parity does not match the
programmed sense (even/odd). This bit is latched
so that once an error occurs, it remains set until the
Error Reset command is issued. |f the parity in
Special Condition bit is set, a parity error causes a
Special Receive Condition vector to be returned
on the character containing the error and on all
subsequent characters until the Error Reset
command is issued.

Bits 3,2,and 1: Residue Codes 2,1, And0

In those cases in SDLC mode where the received I-
Field is not an integral multiple of the character
length, these three bits indicate the length of the |-
Field and are meaningful only for the transfer in
which the end of frame bit is set. This field is set to
“011” by a channel or hardware reset and is forced
to this state in Asynchronous mode. These three
bits can leave this state only if SDLC is selected
and a character is received. The codes signify the
following (Reference Table 7-9 when a receive
character length is eight bits per character.

I-Field bits are right-justified in all cases. If areceive
character length other than eight bits is used for
the I-Field, a table similar to Table 7-9 can be
constructed for each different character length.
Table 7-10 shows the residue codes for no
residue (The I-Field boundary lies on a character
boundary).

Table 7-9 I-Fleld Bit Selection (8 Bits Only)

Res- Res- Res- |-Field I-Field
idue idue idue Bits in Bits in Pre-
2. ¢  LastByte viousByte
1 0 0 0 3
0 1 0 0 4
1 1 0 0 5
0 0 1 0 6
1 0 1 0 7
0 1 1 0 8
1 1 1 1 8
0 0 0 2 8

Table 7-10 Residue Bits/Character

Bits/Char Residue Residue Residue
8 0 1 1
7 0 0 0
6 0 1 0
5 0 0 1

Bit0: AllSent

In Asynchronous mode, this bit is set when all
characters have completely cleared the transmitter
pins. Most modems contain additional delays in
the data path, which requires the modem control
signals to remain active until after the data has
cleared both the transmitter and the modem. This
bit is always set in synchronous and SDLC modes.

7.2.3 Read Register2

RR2 contains the interrupt vector written into WR2.
When the register is accessed in Channel A, the
vector returned is the vector actually stored in
WR2. When this register is accessed in Channel
B, the vector returned includes status information
in bits 1, 2,"and 3 or in bits 6, 5, and 4, depending’
on the state of the Status High/Status Low bit in
WR9 and independent of the state of the VIS bit in
WR9. The vector is modified according to Table 7-
4 shown in the explanation of the VIS bit in WR9. If
no interrupts are pending, the status is V3, V2, Vi
= 011, or V6, V5, V4 = 110. Figure 7-20 shows
the bit positions for RR2.

7.2.4 Read Register3

RR3 is the Interrupt Pending register. The status
of each of the Interrupt Pending bits in the SCC is
reported in this register. This register exists only in
Channel A. If this register is accessed in Channel
B, all “0s” are returned. The two unused bits are
always returned as “0.” Figure 7-21 shows the bit
positions for RR3.

7.2.5 Read Register8

RR8 is the Receive Data register.

7.2.6 Read Register10

RR10 contains some miscellaneous status bits.
Unused bits are always “0.” Bit positions for RR10
are shown in Figure 7-22.

Bit 7: One Clock Missing

While operating in the FM mode, the DPLL sets
this bit to “1” when it does not see a clock edge on
the incoming lines in the window where it expects
one. This bit is latched until reset by a Reset
Missing Clock or Enter Search Mode command in
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WR14. In the NRZI mode of operation and while
the DPLL is disabled, this bit is always “0.”

Bit 6: Two Clocks Missing

While operating in the FM mode, the DPLL sets
this bit to “1” when it does not see a clock edge in
two successive tries. At the same time the DPLL
enters the Search mode. This bit is latched until
reset by a Reset Missing Clock or Enter Search
Mode command in WR10. In the NRZI mode of
operation and while the DPLL is disabled, this bit is
always “0.”

Bit4: Loop Sending

This bit is set to “1” in SDLC Loop mode while the
transmitter is in control of the Loop, that is, while
the SCC is actively transmitting on the Ioop Thns
bit is reset at all other times.

This bit can be polled in SDLC mode to determm
when the closing flag has been sent.

Bit1: OnLoop

This bit is set to “1” while the SCC is actually on-

loop in SDLC Loop mode. This bit is set to “1” in
the X.21 mode (Loop mode selected while in
monosync) when the transmitter goes active. This
bit is “0” at all other times. This bit can also be
pulled in SDLC mode to determine when the
closing flag has been sent.

7.2.7 Read Register12

RR12 returns the value stored in WR12, the lower
byte of the time constant for the baud rate
generator. Figure 7-23 shows the bit positions for
RR12.

7.2.8 Read Register 13

RR13 returns the value stored in WR13, the upper
byte of the time constant for the baud rate
generator. Figure 7-24 shows the bit positions for
RR13.

7.2.9 Read Register 15

RR15 reflects the value stored in WR15, the
External/Status IE bits. The two unused bits are
always returned as “0s.” Figure 7-25 shows the
bits positions for RR15.
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Figure 7-20 Read Register 2
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[ CCACY CACA CAENEN|
| L CHANNEL B EXTISTAT IP*
CHANNEL B Tx IP*

CHANNEL B Rx IP*
CHANNEL A EXT/STAT IP*
CHANNEL A Tx IP*
CHANNEL A Rx IP*

0

0

“ALWAYS 0 IN B CHANNEL

Figure 7-21 Read Register 3
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Lt
ON LOOP
0

0

LOOP SENDING

0

TWO CLOCKS MISSING
ONE CLOCK MISSING

Figure 7-22 Read Register 10
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3\
TCo
TCq
TC2

TCs L LOWER BYTE OF
TCs [ TIME CONSTANT

TCs
TCe
TC;

Figure 7-23 Read Register 12
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I L TCs )
TCyo

TC1o
TC11
TCi2
TCi3
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UPPER BYTE OF
TIME CONSTANT

Figure 7-24 Read Register 13
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I 0
ZERO COUNT IE
0
DCD IE
SYNC/HUNT IE
CTS IE

Tx UNDERRUN/EOM IE
BREAK/ABORT IE

Figure 7-25 Read Register 15
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CHAPTERS
SCC APPLICATION NOTES

8.1 Z8530 and 28030 SCC Initialization:
A Worksheet

8.1.1 Introduction

This application note describes the software
initialization procedure for the Serial Communica-
tions Controller (SCC), and is applicable to both
the Z8030 and the Z8530. Although the Z8030
and Z8530 have different bus interfaces, their
registers are programmed in the same order.

Figure 8-1 provides a worksheet that can be used
as an aid when initializing the SCC. Since all SCC
operation modes are initialized in a similar manner,
the worksheet can be used to tailor the SCC
device to the users individual need. Specific
examples are given in the following chapters.

8.1.2 Register Overview

Each of the SCC's two channels has its own
separate Write registers that are programmed to
initialize different operating modes. There are two
types of bits in the Write registers: Command bits
and Mode bits. An example of a register that
contains both types of bits is Write Register 9
(WR9), and is shown in Figure 8-2.

ERKRRERIR

[

s

NV

oLe

MIE

0

ofo NO RESET
o |1 CHANNEL RESET B
1]o CHANNEL RESET A
101 FORCE HARDWARE
RESET
0513A 8-2

Figure 8-2 Write Register 2

WR9 is the Master Interrupt Control register and
contains the Reset command bits. Command bits
are denoted by having boxes drawn around them
in register diagrams. Bit D5 in this register is not
used in this register and must be 0 at all times.

STATUS HIGH / STATUS LOW

The Command bits, D7 and D6, select one of the
reset commands for the SCC. Setting either of
these bits to 1 disables both the receiver and the
transmitter in the corresponding channel, forces
TxD for the channel marking, forces the modem
control signals High in that channel, resets all IPs
and IUSs, and disables all interrupts in that
channel. Functions controlled by the Command
bits can only be enabled or disabled, they cannot
be toggled.

Bits D4-D0 are Mode bits that can be enabled or
disabled either by being set to "1" or reset to "0.
Each Mode bit affects only one function. For
example, Bit D1 is the No Vector mode bit, it
controls whether or not the SCC will respond to an
interrupt acknowledge cycle by placing a vector on
the data bus. If this bit is set, no vector is returned.
In Command bits entry, each new command
requires a separate rewrite of the entire register.
Care must be taken when issuing a command, so
that the Mode bits are not changed accidentally.

8.1.3 Initialization Procedure

The SCC initialization procedure is divided into
three parts. The first part consists of programming
the operation modes (e.g., bits-per-character,
parity) and loading the constants (e.g., interrupt
vector, time constants). The second part enables
the hardware functions (e.g., transmitter, receiver,
baud-rate generator). It is important that the oper-
ating modes are programmed before the hardware
functions are enabled. The third par, if required,
consists of enabling the different interrupts.

Table 8-1 shows the order (from top to bottom) in
which the SCC registers are to be programmed.
Those registers that need not be programmed are
listed as optional in the comments column. The
bits in the registers that are marked with an "X" are
to be programmed by the user. The bits marked
with an "S" are to be set to their previous program-
med value. For example, in part 2, Write Register
3, bits D1-D7 are shown with an "S" because they
have been programmed in part 1 and must remain
setto the same value.

8.1.4 Initialization Table Generation

Figure 8-1 is a worksheet for the initialization of the
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Figure 8-3 Z8030 Register Reset Values

Part 1. Modes and Constants

Part2. Enables

WR9
WRO
WR4
WR1
WR2
WR3
WRS
WR6

1100000

000000XX
XXXXXXXX
0XX00X00
XXXXXXXX
XXXXXXX0
XXXX0XXX
XXXXXXXX
WR7  XXXXXXXX
WR9  000X0XXX
WR10 XXXXXXXX
WR11 XXXXXXXX
WR12 XXXXXXXX
WR13 XXXXXXXX
WR14 XXXXXXX0
WR14 XXXSSSSS

Hardware Reset WR14 000SSSS1 Baud Rate Enable
Select Shift MOde (8030 only) WR3 SSSSSSS1  RxEnable

Tx/Rx con, Async or Sync Mode WR5 SSSS1SSS  TxEnable

Select W/REQ (opt) WRO 10000000 Reset Tx CRG (opt)
Program Interrupt Vector (opt) WR1 XSS00S00  DMA Enable (opt)
Select Rx Control

Selects Tx Control Part 3. Interrupt Status

Program sync character (opt)
Program sync character (opt)

WR15 XXXXXXXX

Enable External/Status

Reset External Status

Reset External Status twice
Enable Rx, Tx and Ext/Status
Enable Master Interrupt Enable

Select Interrupt Control WRO 00010000
Miscellaneous Control (opt) WRO 00010000
Clock Control WR1 SSSXXSXX
Time constant lower byte (opt) WR9 000SXSSS
Time constant upper byte (opt)

Miscellaneous Control 1=Settoone

Commands (opt)

0 = Resetto zero

X= User defined
S = Same as previously prog.

Table 8-1 SCC Initialization Order
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SCC. All the bits that must be programmed as
either 2 "0" or a "1" are already filled in; the remain-
ing bits are left blank and are to be programmed by
the user according to the desired mode of opera-
tion. The binary value can then be converted to a
hexadecimal number and placed in the table,
following the Write register notation in the column
labeled "HEX". A Program Initialization Table is
produced when this worksheet is completed.

8.1.5 Reset Conditions

Prior the initialization, the SCC should be reset by
either hardware or software. A hardware reset can
be accomplished:by simultaneously grounding RD
and WR on the' Z8530, or AS and DS on the
Z8030. A software reset can be executed by
writing a OH to Write Register 9. The state of the
SCC registers, after reset, is shown in Figure 8-3.

8.2 Polled Asynchronous Mode
8.2.1 Introduction

This chapter describes the use of the SCC in
polled Asynchronous Mode. The device can be
set with 5 to 8 bits per character, 1, 1.5, or 2 stop
bits, and a wide range of baud rates. In this
particular example, 8 bits per character, 2 stop bits
and 9600 baud rate are used. An external 2.4576
MHz, crystal oscillator is used for baud-rate
generation. The SCC can be programmed for local
loopback for on-board diagnostics. The user can

make use of this feature to test-program the part
without additional hardware to simiulate an actual
transmit and receive environment.

8.2.2 SCCinterface

Figure 8-4 shows the SCC to CPU interface
required for this application. The 8-bit data bus
and control lines all come from the user's CPU.
The 8030 control lines are DS, AS, R/W, CS0 and
CS1. The 8530 control lines are RD, WR, A/B, D/C
and CE. PCLK comes from the system clock, or an
external crystal, up to the maximum rate of the SCC
(ex. 6 MHz for the Z8530A). The IEIl and the
INTACK pins should be pulled up. The baud-rate
generator clock is connected to the RTxC pin.

8.2.3 SCCInitialization

Initialization of the SCC for polled asynchronous
communication is divided into two parts; part one
programs the operating modes of the SCC and
part two enables them. Care must be taken when
writing the software to meet the SCC's Cycle and
Reset Recovery times. The Cycle Recovery time,
6 PCLK cycles, applies to the period between any
Read or Write cycles affecting the SCC. The Reset
Recovery time is the period after a hardware reset
caused either by hardware or software; this
recovery time extends the Cycle Recovery time to
11 PCLK cycles. For more details about these
recovery times, see the SCC Technical Manual
(Chapter 3).

< DATA > D0-D?7
Vee Vee
SCC
SYSTEM
1€l
INTACK
< CONTROL >
PIN 12 FOR CHANNEL A
PIN 28 FOR CHANNEL B
PCLK ATxC
XTAL 2.4576 MHz
osc osc
0513A 84
Figure 8-4
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Table 8-2 Polled Asynchronous Initialization
Procedure

Register Value Comments

WR9 COH Force Hardware Reset

WR4 4CH  x16 clock,2 stop bits,no parity

WR3 COH R x 8 bits, Rx disabled

WR5 60H T x 8 bits, DTR,RTS, Tx off

WR9 O0H Int. Disabled

WR10  OOH NRzZ

WR11  56H Tx & Rx = BRG out, TR x C = BRG out

WR12 06H Time constant = 6

WR13  OOH Time constant high =0

WR14 10H BRG in = RT x C, BRG off, loopback
Enables

WR14 11H BRG enable

WR3 C1H Rx enable

WR5 68H Tx enable

8.2.3.1 SCC Operating Mode Programming

WRS resets the SCC to a known state by writing a
CO hex. The command, Force Hardware Reset, is
identical to a hardware reset.

WR4 selects the asynchronous, x 16 mode, with 2
stop bits and no parity. The x 16 mode means that
clock rate is16 times the data rate.

WR3 selects 8 bits per character and does not
enable the receiver. The 8 bits per character
allows 8 bits to be assembled from the data stream.
The receiver is not enabled at this time because
the SCC has not been initialized.

WRS5 selects 8 bits per character and does not
enable the transmitter. The 8 bits per character
allows 8 bits to be sent, as data, with the least
significant bit first. The transmitter is not enabled at
this time because the SCC has not been initialized.

WR9 selects that there are no interrupts enabled.
This inhibits the SCC from requesting an interrupt
fromthe CPU.

WR10 selects NRZ encoding. This NRZ coding is
used on the transmitter as well as the receiver.

WR11 selects the RTxC pin to TTL clock; the baud-
rate generator is the transmit and receive clocks
source, and the TRxC pin as a baud-rate generator
output.

WR12 & WR13 and select the baud-rate gen-
erator's time constant. The WR13 time constant is
determined by the equation:

Clock Frequency

Time Constant = -2

2 x Baud Rate x clock mode

In this example, the clock frequency is 2.4576
MHz, the baud rate is 9600, and the clock mode is
16, the time constant is, therefore, 6; expressed
as a 16-bit, hexadecimal number, it is 0006H. The
time constant LOW (WR12) is, therefore, 06H and
the time constant HIGH (WR13) is 00H. The baud
rate for this example can be varied, as long as the
data rate is less than 1/4 of the PCLK rate. Table 8-
3 shows the time constants for other common
baud rates.

Table 8-3 Time constants for common baud rates

Baud Divider

Rate Dec Hex
38400 0 0000H
19200 2 0002H
9600 6 0006H
4800 14 000EH
2400 30 001EH
1200 62 003EH
600 126 007EH
300 254 O0OFEH
150 510 01FEH

For2.4576 MHz Clock, X16 Mode

WR14 selects the baud-rate generator as the
RTxC pin, baud-rate generator disabled, and
internal loopback. The baud-rate generator uses
the RTxC pin as the clock source and is not
enabled at this tim e because the SCC initialization
is not complete.

8.2.3.2 SCC Operating Mode Enables

WR14 enables the baud-rate generator. Bit 0
(LSB) is changed to a 1 to enable the baud-rate
generator; all other bits must maintain the value
selected during initialization.

WR3 enables the receiver. Bit 0 (LSB) is changed
to a 1 to enable the receiver, all other bits must
maintain the value selected during initialization.

WRS5 enables the transmitter. Bit 3 is changed to a

1 to enable the transmitter, all other bits must
maintain the value selected during initialization.

8.2.4 Transmit and Receive Routines

After initialization, and after all enables have been
selected, the SCC is ready for communication.
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The transmitter buffer and the receive FIFO are 8.3 INTERRUPT WITHOUT INTACK
empty. The example shown below is coded to ASYNCHRONOUS MODE
transmit and receive characters.

8.3.1 Introduction

;Transmit a character This chapter describes the use of the SCC for
interrupt-driven Asynchronous Mode. As with the
TXCHAR: INPUT  RRO /Read RRO example in the previous chapter, the SCC is set
TEST  BIT 2 ;Test transmit with 8 bits per character, 2 stop bits, at 9600 baud
. XCHAR _zgige‘i‘feg‘gtyempty rate(.j A? ext‘i)rna(l‘1 2.11576 MHz, ct:fystal osciilltator ist
: used for baud-rate generation. nterrup!
OUTPUT CHAR  ;Output character to ,unowledge is not generated because of the
data port extra hardware required to produce this signal. In
RET ;Return this chapter, the SCC is also programmed for local
loopback so that no external loop between the
:Receive a character transmit and the receive data lines is needed for on-
board diagnostics. This feature allows the user to
RXCHAR: INPUT RRO ;Read RRO test-program the part without additional hardware
TEST BIT O :Test Receive to simiulate an actual transmit and receive
buffer environment.
Jz RXCHAR ;Loop if not full
INPUT CHAR ; Input character
from data port 8.3.2 SCCINTERFACE
RET ;Return
Figure 8-6 shows the SCC to CPU interface
required for this application. The 8-bit data bus
Figure 8-5 Transmit and Receive Routine and control lines all come from the user's CPU. For

INTERRUPT
CONTROLLER
INT
< DATA > DO-D7
Vee Vee
scc
SYSTEM
IEl
INTACK
< CONTROL 5>
PIN 12 FOR CHANNEL A
PIN 28 FOR CHANNEL B
PCLK RTxC
XTAL 24576 MHz
osc osc
0513A 85
Figure 8-6
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the 8030, the control lines are DS, AS, R/W, CS0
and CS1. For the 8530, the control lines are RD,
WR, AB, D/C and CE. The INT signal goes to an
interrupt controller which must produce the inter-
rupt vector to the CPU. The PCLK comes from the
system clock, or an external crystal oscillator, up to
the maximum rate of the SCC (ex. 6 MHz for the
Z8530A). The IEI and the INTACK pins should be
pulled up. The baud-rate generator clock is
connected to the RTxC pin.

8.3.3 SCCINITIALIZATION

The initialization of the SCC for interrupt-driven
asynchronous communication is divided into three
parts. Part one programs the operating modes of
the SCC, part two and three enable them. Care
must be taken when writing the code to meet the
SCC's Cycle and Reset Recovery times. The
Cycle Recovery time applies to the period be-
tween any Read or Write cycles to the SCC, and is
6 PCLK cycles. The Reset Recovery time applies
to a hardware reset caused either by hardware or
software; this recovery time extends the Cycle

Recovery time to 11 PCLK cycles. More details’

about these recovery times can be found in the
SCC Technical Manual (Chapter 3).

Table 8-4

Register  Value Comments
WR9 COH Force Hardware Reset
WR4 4CH x16 clock, 2 stop bits, no
‘ parity
WR2 00H Interrupt Vector 0OWR3
COH Rx 8 bits, Rx disabled
WR5 60H Tx 8 bits, DTR, RTS, Tx off
WR9 00H Int DisabledWR10
00H NRz
WR11 56H Tx & Rx = BRG out, TRXC =
BRG out
WR12 06H Time constant = 6
WR13 00H Time constant high =0
WR14 10H BRG in = RTxC, BRG off,
loopback
Enables
WR14 11H BRG enable
WR3 C1H Rx enable
WR5 68H Tx enable
Enable Interrupts
WR1 12H Rx Inton all char and Tx Int
enables
WR9 08H MIE

8.3.3.1 SCC Operating Modes Programming

WR9 resets the SCC to a known state by writing a
CO hex. This command, Force Hardware Reset, is
identicalto a hardware reset.

WR4 selects asynchronous mode, x16 mode, 2
stop bits and no parity. The x16 mode means that
the clock rate is 16 times the data rate.

WR2 is the interrupt vector of the SCC. Even
though a vector is mot placed on the bus in this
mode the vector including status is read from RR2.
By writing O0H to this register the status read will
be the only bits setin RR2.

WR3 selects 8 bits per character and does not
enable the receiver. The 8 bits per character
allows 8 bits to be assembled from the data stream.
The receiver is not enabled at this time because
the SCC is not completely initialized.

WRS selects 8 bits per character and does not en-
able the transmitter. The 8 bits per character al-
lows 8 bits to be sent as data with the least signifi-
cant bit first. The transmitter is not enabled at this
time because the SCC is not completely initialized.

WRS selects that there are no inteﬁupts enabled.
This will inhibit the SCC from requesting an
interrupt from the CPU.

WR10 selects NRZ encoding. This selects NRZ
coding is to be used-on the transmitter and the
receiver.

WR11 selects the RTxC pin to TTL clock, the trans-
mit and receive clocks source as the baud-rate
generator and the TRxC pin as a baud rate gen-
erator output.

WR12 & WR13 select the baud-rate generators
time constant. The time constant is determined by
the equation:

Clock Frequency
Time Constant = -2
2 x Baud Rate x clock mode

In this example, the clock frequency is 2.4576
MHz, the baud rate is 9600, and the clock mode is
16; the time constant is 6. Converting this time
constant to a 16-bit hexadecimal number, it
becomes 0006H. The time constant LOW (WR12)
is 06H and the time constant HIGH (WR13) is 00H.
The baud rate for this example can be varied for as
long as the data rate is less than 1/4 of the PCLK
rate. Table 8-5 gives the time constants for other
common baud rates.




Table 8-5 Time constants for common baud rates

Baud Rate Divider
Dec Hex

38400 0 0000H
19200 2 0002H
9600 ] 0006H
4800 14 ‘000EH
2400 30 001EH
1200 62 003EH
600 126 007EH
300 254 00FEH
150 510 O1FEH

For2.4576 MHz Clock, X16 Mode

WRM selects the baud rate source as the RTxC

pin baud rate generator- disabled, and internal -

loopback. The baud-rate generator will use the
RTxC pin as the clock source for the baud-rate
generator. The baud-rate generator is not enabled
at this time because the SCC. initialization is not
complete.

8.3.3.2 SCC Operating Mode Enables

WR14 enables the baud-rate generator. Bit 0
(LSB) is changed to a 1 to enable the baud-rate
generator; all other bits must maintain the value
selected during initialization.

WR3 enables the receiver. Bit 0 (LSB) is changed
to a 1 to enable the receiver; all other bits must
maintain the value selected during initialization.

WRS enables the transmitter. Bit 3 is changed to a
1 to enable the transmitter; all other bits must main-
tainthe value selected during initialization.

8.3.3.3 SCC Operating Mode Interrupts

WR1 enables the Tx and the Rx interrupts. The Rx

interrupt is programmed to generate an interrupt
an all received characters or special conditions.
This provides an interrupt on every character
received by the SCC. The external/status
interrupts are not enabled in this application.

WR9 sets the master interrupt enable (MIE) bit 3.
Setting this bit enables the interrupts pending to
generate and interrupt onthe INT pin.

8.3.4 Interrupt Routine:

When the SCC has been initialized and enabled, it
is ready for communication. The transmitter buffer
and the receive FIFO are both empty. - An interrupt
will not be generated until the software writes the
first character to the transmit buffer. Once the first

character is in the SCC shift register, the first trans- -

mit interrupt will occur. The SCC will then keep
setting transmit and receive interrupts to the inter-
rupt controller until the end of the message. At the
end of the message, a Reset Transmitter Interrupt
Pending (WRO0) is issued to clear the transmit
interrupt.. ‘After the last character is read into the
SCC; the interrupts will cease until’ another mes-
sage is written into the transmitter. :

Once an interrupt is received and the interrupt con-
troller vectors to the interrupt routine, RR2 is read
from channel B. The value read from RR2 is the
vector, including status. This vector shows the sta-
tus of the highest priority interrupt pending (IP)- at
the time it is read. Once the highest priority inter-
rupt condition is cleared, RR2 will show the status
of the next highest interrupt pending, if one is
present. This allows multiple interrupts to be ser-
viced without the overhead of the interrupt acknow-
ledge cycle of the interrupt controller.

The following example shows how the interrupt
routine should be coded.




BEGIN: INPUT RR2
TEST Bit 4
JE TXEMPTY

TEST Bit 5

JUMP RXFULL
ouT EOI
IRET
TXEMPTY:TEST NOMORE
JE LAST
OUTPUT CHAR
DEC CHARCOUNT
JUMP BEGIN
LAST: OUTPUT RRO,28H
JUMP BEGIN

RXFULL: INPUT RR1
COMPARE RR1,00
JUMP NE

INPUT CHAR
JUMP BEGIN

SPECIAL: .

This means a framing error, receive overrun error or parity error has occurred.
Character may be read but data is not correct. A flag should be set to post the

error.

;Read
;Test
; Jump

; Test
; Jump

RR2 from channel B
for Tx Empty
to Transmit Routine

for Rx full
to Receive Routine

;Output EOI to Interrupt Controller
;Return to Main

; Test
; Jump

a last character flag
to LAST if no more characters

;Output character to data port
;Decrement character count

; Jump

to BEGIN to test for more IP

;Reset Tx Interrupt Pending

; Jump

;Read
;Test
; Jump

to BEGIN to test for more IP

RR1
for special condition bit set
to SPECIAL

; Input character from data port

;Jump

to BEGIN to test for more IP

OUTPUT RRO,30H ;Reset Error Command
JUMP BEGIN ;Jump to BEGIN to test for more IP

Figure 8-7
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INDEX

A

Abort 2-8, 4-6, 5-14, 7-5,6,13,18

Address Search mode bit 7-6

Asynchronous mode 1-1,4, 2-5, 4-6,8, 5-1,2,
6-1, 7-5,7,13

Auto Enable bit 5-2, 6-8, 7-6

Auto Echo 6-8, 7-17

Baud rate generator 1-1,4, 2-4, 6-1,2
Bisync 2-2, 7-6,10,14,19

Block transfers 2-9, 4-7

Break 2-8, 4-6, 5-1,9,14, 7-5,9,13,18
Break/Abort 4-6, 5-14, 7-18

c

Channnels 1-1,2

Clearto Send (CTS) bit 4-6,7, 5-2, 7-18
Clock modes 2-4, 6-1, 7-7,14,15
Clock rate 7-7

Command register 2-1, 7-1

Command codes 7-2

CRC 4-8, 5-4,6,7,10,12,13,14

Crystal Oscillator 6-1, 7-7,14

D

Daisy Chain 4-2,3, 7-3,11
Data encoding 2-5, 6-4,5, 7-12,16,17
FM 6-4,5,7
Manchester 6-4,7
NRZ 6-4
Datapaths 2-2
Datarate 7-7
Data register 3-6
Data Carrier Detect (DCD) bit 4-6,7, 7-20
Digital Phase-Locked Loop (DPLL) 2-4, 6-5-8,
7-12,15,16,22
Initialization 6-8
DMA 1-45
DTR 5-12

E
End of Poll (EOP) 2-8, 5-9,14,15

External/Status interrupt 4-6,7, 7-17,18,19
External Sync mode 2-6, 7-7

F

FIFO 4-3,5, 5-1,3-7,10,12
FM mode 1-1, 2-4, 6-5-8, 7-12,16,17
Frame 2-2,6,7, 5-13-15
End-of-Frame bit 5-10
Framing Error bit 4-5, 5-1

G

Go-Active-On-Poll 5-14,15

H

Hunt mode 2-5, 4-6,7, 5-3,9-12, 7-6,18
1

|-Field 7-21
Interrupts  1-3,4, 2-2,8,9, 3-1,2, 4-1,2,10, 5-3,
7-2-5,11,17,21
External/Status 4-6,7,17,18
Interrupt Acknowledge (INTACK) 3-2,5
Polling 2-8, 4-3,5
Receive 4-3,5
Sources 3-1
Timing 3-5
Transmit 4-5,6
Vector 2-1, 3-2,5, 4-3, 7-5,21,23

L
Local Loopback 6-8, 7-6,17
M

Manchester 2-5, 6-7, 7-16
Monosync 2-2,5, 7-7,14

N

NRZ 2-5,9, 6-4,7, 7-12
NRZI mode 2-4,5,8, 6-5,6

P

Pad characters 2-6

Parity 7-5,8,21
Asynchronous receive 5-1

Asynchronous transmit 5-2

SDLC receive 5,10,11




SDLCtransmit 5-13,14
Synchronous receive 5-3,4
Synchronous transmit 5-7,8

R

Read cycle timing (28030) 3-1
Read cycle timing (28530) 3-4
Read register 2-1, 7-18-22
Receive clock 2-4, 5-3,4, 6-5-8, 7-14
Receiver 1-1, 2-2, 4-1-3,7, 7-4-6
and Asynchronous mode 5-1,2
and DPLL 6-5-8
and FM mode 6-6-8
and SDLC mode 5-9
and SDLC loop mode 5-15
and Synchronous mode 5-3-8
initialization 5-2,7,12
synchronized to transmitter 5-8,9
Register pointer 3-5,6
Register set 2-1
Requestto Send (RTS) 1-4, 5-14, 79
Reset 3:3,8, 7-1-3,10,11
CRC 2-1, 5-4-14
DPLL 6-5
* Error Reset command 4-10
Interrupts 4-2,6,7
Missing Clock 6-8
Z8030 3-3
28530 3-8

s

SDLC 1-1, 2-2-7, 4-6, 5-9-14
initialization 5-15

SDLC Loop mode 2-7,8, 5-14,15, 7-13

Shift Right/Shift Left bit 3-2,3, 7-2,11

Start bits 2-5

Status High/Status Low bit 4-3

Stop bits 2-5, 7-8

and Asynchronous mode 5-1,2
Synchronous mode 1-1, 4-6,8, 5-1-9,
7-5.8,9,20
and clock mode 6-1

T

Transmit clock 1-4,5, 2-4, 6-1, 7-9,15
and Asynchronous mode 5-2
and DPLL 6-5
and FM mode 6-6-8
and NRZI mode 6-5,6
Transmit Data register 2-2
Transmit interrupts 4-5,6

Transmit Shift register 2-2, 5-8,13,14, 7-9

Transmitter 2-2, 7-1
and Asynchronous mode 5-2
and DMA 4-8,10
and DPLL 6-8
andNRZI 6-5
and SDLC 5-13,14
and SDLC Loop mode 5-14,15
and Synchronous mode 5-7,8
initialization 5-2,8,14
synchronized to receiver 5-8,9

U

Underrun 4-6,7, 5-8,13,14, 7-13,18
w

Wait 2-9, 4-7,8, 7-3,4

Write cycle timing (Z8030) 3-2

Write registers 2-1,2, 7-1-18

Z

Zero countbit 4-6, 7-20
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