


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
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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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