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CHAPTER 4 SERIAL COMMUNICATION
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4.1 General

Serial

communication is performed by the start-stop synchronous

transmission system. In start-stop transmission, the signal is logic 1
while no data is being sent and becomes 0 to show the start of data.
(See Fig. 4-1.) This first bit is called the start bit. Bits are then
transmitted sequentially from the lowest order bit. A stop bit (logic
1) is always included to end transmission of the character. Stop bits

may be

1 or 2 bits long. The word length (data bits) must be 5 to 8

bits. Bit time varies according to the bit rate. At 300 BPS (bits per
second), the duration of a single bit is 3.3 msec.

T

3.3 msec
(300 bit/sec)

Start bit
Bit O
Bit 1
Bit 2
Bit 3
8it 4
Bit§
Bit 6
Bit 7

Stop bit

Fig. 4-1 Start-stop Data Transmission Format

The figure below shows an example of signal status when data 3A
" (001110105) is transmitted in start-stop format with a single stop

bit.

Data 1
signal

. -0 Q 1 0 1 1 1 0 0 1 {3A=00111010z)
, | P . A
- i . ¢ : : H ' !
' H ] : H ! N
' ! ' H H | '
= Q s ~ x
8 » < = 3
b od om m @ o
2 S
%] v

Fig, 4-2 Start-stop DATA 3A

is represented by a low signal (-3 to -8V) and data @ by a high
(+3 to +8V) as shown in Fig 4-3 below.

Oara

Line +8V

oV

-8V

Fig, 4-3 Relationship Between Data and Signals States

N
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The status signal lines are RTS (output), CTS (input), DTR (output),
DSR (input), and CD (input). These signals are ON when high and OFF

when low (Fig. 4-~4).
RTS eV

On *

oV

-8V oif

Fig. 4-4 Signal Line Output Status {RTS)

The HX~20 is provided with two types of interfaces. These are serial
and RS-232C. The serial interface uses the serial port of the MCU and
the bit rates and word length are fixed. The RS232C interface,
however, performs handshaking by software. It can therefore support
bit rates up to 48@0 bps and both the bit rate and word length can be

set by the user. Fig. 4-5 shows the respective range of functions for
the serial and RS-232C interfaces.

Transmission Word Stop bit | Control lines| Control
speed length (bits) (input) lines
: {bits) {output)
Serial | 38.4KX BPS 8 1 1
4,.8X BPS
600 BPS
150 BPS
RS232C | 4.8KX BPS max. | 5, 6, 7|1 or 2 3 (CTS, DSR, 2 (RTS
or 8 and CD) and DTR)

Fig. 4-5 Functions of Serial and RS-232C Interfaces

The serial interface is used for communication between the master and
slave MCUs and for the floppy disk units.

4.2 1/0 Ports
Table 4-1 I1/0 Ports for Serial Communication

MCU Port Input/ Signal name or Signal { Port bit
(address) output function state state
Master | P10 Input DSR (RS-232C) High @
Low 1
PN Input CTS (RS=232C) High ?
Low 1
P16 Input PIN (serial High ?
control line) Low 1
P21 Output | TXD (RS-232C) High ]
o Low 1
P22 Output Selection of ®: Slave
slave or serial 1: Serial
for CPU serial
communication )
RMCR Output Seriel bit rate
(0010) control
o 4-2
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MCU Port Input/ Signal name or Signal Port bit
. (address) output function state state
TRCSR Input Serial control
¢ (0011) and status
SRDR Input Serial receive
(0012) data
STDR Output Serial transmit
(0013) data
$26 Output | POUT (serial High 0
| Bit 5 control line) Low 1 .
Slave P20 Input RXD (RS-232C) High Q
Low 1
P31 Output | RTS (RS-232C) High [)
Low 1
P36 Output | Serial and ®: On
RS~232C interfacs 1: OFF.
driver ON/OFF —
P45 Output | P20 signal 0: RS~232C
ﬁ selection 1: Micro-
cassette
P47 Input CD (RS-232C) High )
Low 1

Note: DSR: Data set ready
CTS: Clear to send
TXD: Transmit data
RTS: Request to send
DTR: Data terminal ready
RXD: Receive data
CD: Carrier detect

4.3 Serial Commanication Procedure

The SCI (serial communication interface) in the MCU performs serial

communication in the following procedure.

(1) Driver ON
The communication driver is turned ON. The port for driver ON is
connected to the slave MCU. Subroutine SERONF turns the drivers
ON/OFF. . : ’

(2) Serial switching
The serial communication lines of the MCU can be used either for
external data communication or for communication with the slave
MCU. Normally, the slave MCU is selected. To select external com-
munication, port P22 of the main MCU is set to 1.

(3) Bit rate setting
RMCR {address 10) sets the bit rate. The bit rate is normally set
to 38.4K BPS. Table 4-2 shows selection of bit rates by RMCR.

ClibPDF - www .fastio.com
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(4)

(5)

Table 4-2 SCI Bit Time and Bit Rates

Lower 4 bits Hexadecimal | Bit time/bit rate
D109 4. 26 psec/38.4 BPS
21901 5 208 psec/4.8K BPS
0110 6 1.67msec /600 BPS
2111 7 6.67msec/150 BPS

Data transmission (one byte) _

TRCSR (address 0011) is input and when it is confirmed that TDRE
(bit 5 of TRCSR) is 1, one byte of data is transmitted by writing
it to TDR{address 0013). :
Data reception (one byte)

TRCSR is input and if RDRF (bit 7 of TRCSR) is 1, serial data can
be received by SRDR (address 12). One byte of Serial data is then
received. Note that if the received data is not fetched before the
next data is received, an overrun erxror occurs (ORFE is set at 1).
Termination procedure

The bit rate is set to 38.4K bps (procedure 3) and the driver is
turned OFF. This procedure is followed because transmission of
commands to the slave MCU is always performed at 38.4K PBS.

4.4 Control Lines

Two control lines are available: PIN (input) and POUT (output). PIN
is connected to P16 (bit 6 of port 1) and POUT is connected to bit 5
of address 26. Both of these signals are set at 1 when the signal goes
high and at ® when the signal goes low. Subroutine WRTP26 1s used to
set data in address 26. TFig. 4-6 shows the relationship of the
signals and ports.

A Transmitted data

+8vV T I
TXD +0V i

1

26

Bit 5 .
o]

+8V

POUT  qy

-8V
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Received data

+8V T

RXD 10 : \
|

apis Induj

P16 4]

+8V

PIN 0V

-8 Fig. 4-6 Re!atiqnship of Signais and Ports

4.5 High-Speed Serial Communication

EPSP (EPSON Serial Communication Protocol) is provided to enable
serial communication between the HX-20 and a floppy disk unit (TF-20)
oY between two HX-20s.

Tx
HX -20
Rx Tx |Rx Tx| Rx
Master
TF-20 TF-20

i

Slaves

Fig. 4-7 Connection of Slave Devices to HX-20 for Serial Communication

Fig. 4-7 shows how slave devices can be connected by data lines to the:
HX-20. Up to two slave devices can be connected to a single master
device. Each slave is assigned a device number by the master. The
master then uses the device number to select which of the slaves to
perform communication with. The master can only communicate with one
slave at a time. Communication between slave devices cannot be
performed.

Fig. 4-8 shows the format for messages sent from the HX-20 to a slave
device.

wyvw . fastio.com
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Text chacksum

End of text
Data byte n
Text block 1!
Data byte 1 ________..——-———“ i
Data byte O e | i i
: i |
K Start.of text -———-——] i 1 ‘
3 7/ i

71
|
Enc |51z | Hes | sTx oo | D81 DBn | ETX | CKS

PS {DID | SID | ENQ] SOH | FMT Dlolsno

L__ VA
Header checksum “
Data size-1

Function code

; block
Destination device 1D

]
: ‘ ‘ Source device |D Header
1

M format

Start of heading P
ENQ{Enquiry character) 1

Source device 1D ENQ

block

Destination device 1D

Poliing/selection

Fig. 4-8 Message Format

Messages sent from the master can be divided into three blocks
described below.

(1) ENQ block

(2)

PS to ENQ in Fig. 4-8. The master sends this block to request
connection with a slave.

Header block
SOH to HCS in the above figure.
This block specifies the data format etc.

Text block

STX to CKS in the above figure. The text block contains the actual
data transmitted.

Details of each block are as follows.
ENQ block
The contents of the ENQ block are shown below

[ps | pmp | sip | EnNg |

The master device selects one of the slave devices and issues a
connection request to it, using this block. When connection with
the slave has been established, the header and text blocks are
sent. Once a slave device has been connected, this procedure is
not repeated until a new slave device is selected for
communication. The selected slave device issues an ACK signal in
response to the connection request from the master (Fig. 4-9).

wyvw . fastio.com
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Master Slave
PS
DID

S1D
ENQ

Fig. 4.9 ENQ Block Procedure

PS specifies polling/selection. At present, however, only selection is
supported. The code for PS is 3144 = 1,

DID indicates the destination device ID. The following destination
device IDs are available.
3116 : Floppy disk drive
3216 : Floppy disk drive
334 : Floppy disk drive
3446 : Floppy disk drive

2016 : Master HX-20
The code for NEQ is 05:g4.

o0 wy

Header block

The master transmits the header block to specify the message format
and the function codes as well as text size to be sent to the floppy
disk unit in the text block that follows.

The contents of the header @lock are shown below.

[som | eur | DD | smp | Fnc | siz | mCs|

SCH: Indicates the start of the header. The value is 01.

FMT: Indicates the header block format.

20 indicates that the master device is transmitting a message to
a slave device. .

01 indicates that a slave device is transmitting a message to the
master device.

DID: Indicates the destination dewvice ID. The codes for DID are the
same as in the ENQ block.

SID: Indicates the source device ID.

FNC: Specifies the function of the disk unit. Must be 00 to FF. For
details of each function, refer to the descriptions in the
corresponding sections.

S$IZ: Indicates the text block size., This wvalue is the number of bytes
in the text block (excluding STX and CKXS) minus 1. The value of
SIZ must be in the range 0 to 25544,

HCS: Indicates the checksum of the header block. The value is such
that the lower 8 bits of the sum of the values of the headerx
block (SOH to HCS) will all be 0.

When the slave device receives a correct header block, it responds by

sending 'ACK' to the corresponding source device. If the slave device

receives an incorrect header block, it responds by sending 'NCK' to
the source device.

Text block

The text block contains the actual

data to be sent to the selected FSTxI DB@] DB1’ ~ ! DBn! CKS{
device. The text block follows the

header block.

The contents of the text block are

shown at right.

4-7
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STX:  Indicates the start of text. The value is 02.

DBp: Data O

DB,: Data n (n < 255)

EXT: Indicates the end of text.

CKXS: Indicates the checksum of the text block. The value is such that
the lower bits of the sum of the values of the text block (STX to
CKS) will be 0.

When the slave device receives a correct text block, it responds

by sending ACK to the source device. If the slave device receives

an incorrect text block, it responds by sending 'NCK' to the

source device.

Switching Transmit State

There are cases when the master (HX-20) will request data
transmission from a slave device (e.g., floppy disk unit). In this
case, the sending and receiving sides (master and slave) are reversed.
Switching over from master-to-slave to slave-to-master data
transmission is accomplished by the following procedure.

The master sends EOT (code 04) to the slave after it has received an
ACK from the slave indicating the slave has correctly received the
text block. The slave device, after receiving EOT, sends the header
and text blocks to the master device. It then sends EOT to the master
and the transmit state returns to master~to-slave. (Fig. 4-11).

Master {(HX-20) Slave
PS

DID-

SID

ENQ

P
SOH

FNT
DID
SID
PNC
S1Z
HCS

- ACK
STX _

DBy,

| \\\\\\\\\\\\\\\\\\\\“\~s>
DB,

CKS = acxx

ACK
T3 5%
o5,
)
DB,
ACK“\‘““““--\~N§~\\“\~ CKS
: EOT
4-8
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Details of protocol are shown in the EPSP standard at the end of this
chapter.

4.6 Subroutines for Serial Communication

The following four subroutines support serial communication using EPSP
procedures: : ' .

1. SERONF: Turns ON/OFF the serial communication drivers.
2., SERQUT: Transmits the ENQ, header, and text blocks.

3. SERIN: Receives the header and text blocks.

4. SRIWIT: Sets constants and performs initialization.

-

%

ClibPDF - www .fastio.com
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4.7 High-Speed Serial Subroutines

Subroutine
name

Entry
point

Description

SERONT

FF73

Turns ON/OFF the high~speed serial driver.
This subroutine checks bit 4 of 'SRSTS' and turns
ON the driver only when both are off.

The contents of the SERONF parameters are the
same as those of RSONOF.

SEROUT

FF70

High-speed serial data output (EPSP-based data
transmission). This subroutine transmits the ENQ,
header, and text blocks to the specified device
according to the ENQ... SOH... STX procedure.

Parameters:

At Entry

{X): Head address of a data packet

(A): Indicates whether to proceed to the receive
procedure after completion of the transmit
procedure.

@0: Transmit procedure only.

?1: (LSB=1) proceeds to the receive
procedure after completion of the
transmit procedure.

Packets
1. EMT (1
DID (1
SID (1
FNC (1 byte)

SIZ (1 byte)

(data string) (1 byte)

byte)
byte)
byte)

2.
3.
A
S.
6.
.

At Return
(C): Abnormal I/O flag
(A): Return codes
00: Normal end
BC¢: Time out
B1: Not linked (device error)
B2: Communication error
B3: Driver OFF.

(2): according to the value of (&)
Registers retained

None

Subroutines referenced

CHXRS

Variables used

RO, R1, R2, R3, R4, and RSH

SERIN

FF6D

Receives the header and text blocks according to
the SOH ... STX ... procedure {high-speed serial
data block reception.)

Parameters:
At Entry

(X): Head address of receive data block.

CWU)P[):-\N\/VLTGSTO‘CQWW
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Subroutine
name

Entry
point

Description

Parameters:
At Return
{C): Abnormal I/O flag
(A): Return codes
00: Normal
'BO: Time out
B2: Error during receive procédure
{B): Indicates the receive block status when (A)
is 00. ,
00: Data with a header string
(SOH...) received.
®1: Data without a header string
received.
(2): According to the value of (A).
Note: The format of a data block received is the
same as that of the data block transmitted.
1. FMT
2., DID
3. SIb
4, FNC
5. S17Z
6. Data

Registers retained

None

Subroutines referenced
CHKRS

Variables used

R®, R1, R2, R3, R4, and RSH

SRINIT

FFIC

Sets constants and performs high-speed serial
initialization.
Values of constants on initialization.

SRTCN +« 3

SRTMO 1019

SREMO 10249

SRAMO 1049

SRTDL 1

Others )]

PR

Parameters:
At Entry i
(A): Value of SRMODE 00 or 01 (00: master)
At Return

None
Registers retained
None
Subroutines referenced
None
Variables used

None

ClibPDF - www .fastio.com
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4.8 High-Speed Serial Communication Work Areas

Address Variable Byte Description
name count

1C4 1C4 SRPMT 1 FMT (format) data

1C5 1C5 SRDDEV 1 DID (Destination Device ID) data

1C6 1C6 SRSDEV 1 SID (Source Device ID) data

1C7 1C7 SRFNC 1 FNC (function) data

1C8 1C8 SRSIZ 1 SIZ (Size) data

1C9 1C9 SRACKC 1 ACK character (Sent from destination

’ device on completion of block
transmission)

1CA 1CA SRTRCN 1 Number of time same block has been
sent.

1CB 1CB SRTIMO 1 Time out for received characters
(unit: msec)

1CC 1CC SRETMO 1 Time out for received block
reception (unit: msec)

1CD 1CD SRATMO 1 Time out for received
ACK characters {(unit: msec)

1CE 1CE SRMODE 1 Relationship between devices
(0: Master, any other value: Slave)

1CF 1CF SRETDL 1 Idle time-after EOT transmission
{(unit: msec)

1DO 1DO SRBLCN 1 Number of received data (block
reception) e

1D1 1D1 SRERMD 1 Error (block reception)

1D2 1D2 SRRVFL 1 Not used

1D3 1D4 SREIX 2 Address where received data is
stored {block reception)

www fastio.com
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APPENDIX SERIAL CCOMMUNICATION PROTOCOL (EPSP)

1, BASIC LINE SPECIFICATION
1.1 Transmission Speed

1.2 Synchronization

1.3 Communication

1.4 Transmission

1.5 Response System

A ed e

.6 Error Control
.7 Transmission Codes
.8 Bit Transmission Sequence bit 0, bit 1, .eceeeesss bit 7

2. TRANSMISSION CHARACTERS AND SEQUENCE

PS
DID
SID
ENQ
SOH
STX
ETX
ACK
NAK
DLE ;
ENQ
EOT

PS must be

Request receiving side to prepare to receive data

Indicates start of header block.

Indicates start of text block.

Indicates end of text block.

Acknowledge

Negative acknowledge

Waits for WAK, acknowledge or transmission.
Prompt for block response.

Releases data lines.

'1'=31,¢4. Control characters, DID and SID must be

8 bits (MSB=0).

3. MESSAGE FORMAT

3.1 Header Format o

SOH Start of header

FMT Text format
09: Indicates that the master is transmitting a block.
®1: Indicates that a slave is transmitting a block.

DID Destination ID

SID Source ID

FNC Text function

S1Z Text size (in bytes)
This value is the length of the text block (excluding STX,
and CSK) minus 1.

HCS Checksum of header block

wyvw . fastio.com

This is a value such that the lower 8 bits of the sum of
SOH to ACS are 0.

ETX
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3.2

STX:
DRBQ:

DB1:

{

DBn:
ETY:

CKS
The

CKS

Text Format
Start of text
Data 0
Data 1
Data n
End of text
Checksum of a text block

value of CXS is such that the lower 8 bits of the sum of STX to
are Q. )

Text length excluding STX, ETX and CKS must be within 256 bytes.

4. RESPONSE TO SLAVE SELECTION SEQUENCE

(a)

(b)

ACK (Acknowledgement)

Indicates that that slave can receive a block. The master then
initiates data transmission.

NAK (Negative acknowledgement)

Indicates that the corresponding I/0 device is not connected or
that an error has occurred and the slave cannot receive data.
The master then issues EOT and terminates the data link.

The master will also send EOT to terminate the data link by
transmitting if no response is received within a fixed period of
time or an invalid response other than ACK and NAK is received
after a selection seguence has been sent.

5. HEADER BLOCK TRANSMISSION

5.1
{a)

(b)

{c)

Response to a Header Block

ACK (Acknowledge)

Indicates that the slave has received a correct header block.
The master proceeds to the next phase.

NAK (Negative acknowledge)

Indicates that the slave has received an incorrect header block.
In this case, the master repeats transmission of the same block.
If the master still receives NAK after the block has been

transmitted a specified number of times, it assumes a line error
and terminates the data link {(by send EOT).

WAK (Acknowledge and temporary wait)

Indicates that the slave has received a correct block but that it
cannot yet receive the next block. The master will wait and then
issue ENQ to prompt a response from the slave.

wyvw . fastio.com
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(d) No response or invalid response
If no response is made within a given time or a response other
than ACK, NAK or WAK is received, the master will issue ENQ to
prompt a response from the slave.
If no correct response is received even after ENQ has been
transmitted a specified number of times, the master assumes an
error and terminates the data link.

6. TERMINATION

(a) When, after sending EXT to the slave, the master receives ACK, it
sends EOT to the slave and terminates the data link.

(b) When a transmission error occurs after the data link has been
established, or during data transmission, the master will
terminate the data link by transmitting EOT.

7. TIME SUPERVISION

(1) Number of selection sequences transmitted
The master will repeat the selection sequence after receiving a
response other than ACK from the slave for the number of times
listed in the table below.

intervals)

Mode 0 Mode 1
NAK One time One time
No response or invalid | Three times Three times
response {(at 1~sec {at 3-sec

intervals)

(2) Number of transmitted ENQs (response retransmit request)

Mode 0 Mode 1
No response or Three times Three times
invalid response {at 1-sec {at 3-sec
intervals) intervals)

(3) Timers

Mode @ Mode 1
Response wait timer 1 sec 3 sec
Interblock supervision | 32 sec 96 sec
Character supervision 1 sec 3 sec
8. TERMINAL NUMBERS _

3146 : Floppy disk drive A

3246 : Floppy disk drive B

3346 : Floppy disk drive C

3446 : Floppy disk drive D

4-15
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Terminal numbers (slave): 3015 <through 3F1g for mode 0

4015 through 5F16 for mode 1
Center number {(master) : 2044

9. OMISSION OF A HEADER BLOCK

If the terminal previocusly transmitted to is still selected and the
header to be transmitted is the same as the last transmission, the
header may be omitted. In this case, the master need only transmit the
data block following STX. The slave treats this data block without
header as if it included the header of the previously received data
block.

10. TRANSMISSION CONDITIONS SUPFORTED BY VER-1
Transmission speed is 38.4K BPS.

Mode © is used for a time supervision.

Header block cannot be omitted.

ClihPDF - www fastio.com
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TRANSMISSION PROCEDURE DIAGRAMS
1. WITHOUT ERRORS :

(1) When the slave does not send a data block to the master in
response to the master's transmission and a header is not omitted.

Master Slave

31496

DID

20, 6\
ENQ

SOH
FMT
DID

SID
FNC
SI1Z
HCS

STX

ACK
ACK .

. ACK

v

ClibPDF - www .fastio.com
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s (2) Wwhen the terminal does not transmit a data block to the master in
' response to the master's transmission but the header is omitted.
B

Master Slave

N\

3116
DID

2016
ENQ

/

ACK.

/ SOH
FMT
DID
@ SID
FNC
SIZ
HCS

ACK

STX
DBy,

DBy
ETX
CKS

ACK

Yava

STX

®
N TN 7

{Portions which are exactly the same as in @
are omitted.)
DBm

DB,
ETX
N\ CKsS

ACK

\

EOT

ClibPDF - www .fastio.com
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(3) When the terminal transmits a data block to the master in
response to EOT from the master and the header is not omitted.

Master Slave

316

DID
ENQ

ACK
SOH /
FMT
DID
SID
FNC
SIZ
HCS / ACK
STX
DB :
DSBn \
STX -
CKS ACK
SOH
FMT
- DID
‘ SID
FNC
SIZ
HCS
ACK
— 8TX
DBO
{
DBn
ETX
' CKS
ACK
= por
3146 /
DID
2046
ENQ

4-19

ClibPDF - www .fastio.com


http://www.fastio.com/

ClibPDF -

{4) When the slave responds with WAK to a block transmission with
header from the master.

wyvw . fastio.com

Master Slave

SOH
FMT
DID
SID
FNC
SIZ
HCS

DLE
; (WAK)

1-sec walt

\ DLE

ENQ </ :
‘\N““‘~»-~\~\ﬁ£> ACK (ready)

STX /

DBy,

|

DBy
ETX
CKS

ENQ

ACK
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2. WITH ERRORS

(1) Wwhen the slave responds by sending NAK in response to ENQ from the

master.

Master Slave

3116
DID
S1D

ENQ

EOT

P

(2) When no response or an invalid response is received from the slave
in response to ENQ from the master.

wyvw . fastio.com

Center ' Terminal

346
DID

sID

ENQ T

(Wait by timer)
EOT

T

3146
DID

SID \
ENQ

ENQ is transmitted three times.
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(3) When the master receives an invalid code from the slave in
e . response to transmitting a header to the terminal.

Cancel Terminal

SOH
FMT
DID
SID
FNC
S1Z
HCS

_— {(Invalid code)

/, ACK

-
(4) When no response is received from the slave in response
transmission of a header from the master.

Master - Slave

SOH
FMT

DID
SID P\N
FNC

S1z
HCS

(1-sec wait)

ENQ \

ENQ

ENQ \
' EOT \
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(5) When NAK is sent from the slave in response to transmission of a
header from the master.

Master Slave
SOH
FMT
DID
SID
FNC
SI1Z
HCS

NAK
SOH /

FMT
DID
SID
FNC
SIZ
HCS

D e

NAK

If the master receives NAK three or more times, it terminates
the data link by transmitting EOT.
If the slave transmits NAK three times in succession, the master
will not send the header but will send EOT to terminate the data
link. .

{6) When the master receives an invalid response code from the slave
in response to text transmission, the master handles this as in
(3) above.

{(7) If no response is received from the slave, the master handles this
as in (4) above.

{8) If the slave responds with NAK when the master transmits text, the
master handles this as in (5) above (text retransmission).

(9) When the master does not receive a correct response after sending
EOT to the slave. .
a. If there is no response, the master waits for 1 second and

terminates the data link by transmitting EOT.
b. If the master receives a.code other than EOT from the slave, it
terminates the data link by transmitting EOT. '
(19) when the slave has not correctly received and responded to EOT
sent from the master (when response from the slave is necessary)

ot
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If the slave has not received EOT and does not respond to the
master, the master will wait (3 seconds in mode @), terminate
the data link and restart the link procedure from the
beginning.

If the slave receives a code other than EOT, the master assumes
that the terminal has made no response. If the slave does not
receive EOT after the master has sent EOT the specified number
of times (3 times), the center returns to the link start
procedure.

(11) If the slave does not transmit a header after the master

transmits EOT, the master requests the slave to transmit the
header by retransmitting EOT after waiting for a given time. If
the slave does not transmit the header even after EOT has been
transmitted the specified number of times, the master assumes
that an error occurred and terminates the data link.

Function.character code table

0 1
DLE

SOH
STX
ETX
EOT
ENO | NAK
ACK

HiiOOQjuPlo]o]lgjo|uiwiNd] e

wyvwy fastio.com
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cx+ 6301 CROSS MACROASSEMBLER  VER1.0 =%% : .. nr2s/32 13:4%1:35

23R SEC LOC O8JECT PROGRAM PSP --- SZRIAL (EP3P) EXAMPLE ---
ccost NAM EPSP
£0g02 « .
00003 « READ CHARACTER FROM KEY20ARD AND SEND CHARACTSERS TQ AKROTHER HC-20 .
CCoos £ 3y PSP, : :
£ooos * - AND AT ANOTHER HC-20. _
40006 « QECEIVED CHARACTEZR FROM EPSP, ofsoan CHARACTERS ON THE VIRTUAL
goo07 * SCREEN.
£eoas %
o009 +  FILE NAME PEXS1Y- BY  K.A .
2010 . TTL . === SERIAL (EPSP) EXAMPLE ---
0011 . % o
£0C12 - . opT LOAD
1013 ' . : ‘ oeT PAGE=SS
L0014 * -
00015 ﬁ
00016 * EDIAL COMMUNICATION
00017 *
00018 « CONDITION. SWITCH
019019 $gon A SRSL QU 0 . + SERIAL 5SLECT PROCEDURE
£cog2o0 = . o
qon2t « COMMON DEFINITION
00022 *
50023 * MPY 6301 1/0 PQRT
Co02% 0002 4 PORTY EQU - 302 + 140 PORT 1
£0025 0003 A PORT2 €£0QU 03 « 1/0 PORT 2
10024 gOGs A PJRTZ  EQU 306 « 1/Q PORT 3
ono27 . %
70028 « CTH 2 REGISTERS
pno29 ~ 0011 A TRC 2y $11 + TRANSMIT/FScsIvE CCNTR0L 8 STATUS REGISTER
83030 ) 1010 A RMCR £ou $10 = Dqu § ¥0ODZ CONTROL REGISTER (RMZR)
00031 9813 A STCR Z5U $13 « SERIAL TRANSMIT DATA'RESISTER
£cens?2 Qo012 & SROR zau $12 ® SZRIAL JATA RESCEIVE CATA REGISTER
02033 % -
00034 = SU3RQUTINE ENTRY POINT
00035 EF4F A DSPSCR ZCU . SEFLF + DISPLAY ONZ CHARACTER TO VIRTUAL SCREEN
~N043% FESE 4 SCRENC EGU TFFSE ¢+ VIRTUAL SCXSEN FUNCTION
co37 FFsd & SERIN  EQU TEF6D « SERIAL PECEIVE
0038 FF70 & SERCUT EQU $FF70 * SERIAL TRANSHITTE
10039 FF73 A SERONE EQU $FE73 % SSRIAL DRIVIR ON/OFF
00040 FFoa A KEYIN EQU SFE9A + GET ONT CHARACTER FROM KEY2DARD RUFFER
00041 FE9C A KEYSTS EQU $EFSD « GET NUMBER OF CHARACTERS [N THE KEY 2UFFER
cons? : *
0CO4L3A COSO 0RG $50
00044 « GENZRAL REGISTERS USED 8Y 1/C ROUTINE
cnoss 005D A RO £QU * « 2 AYTES REGISTER (RQH,RAL)
00046A 0050 goot1 A RQH RME 1
€Co047A 0051 0001 A ROL RMB 1
G048 1052, A rR1 EJU * + 2 3YTES 2EGISTER  (R1H,R1L)
00049A 00S2 2001 A R1H RMA 1 .
000504 Q653 gogtr A R1L RMR 1
00051 0054 A R?2 EQU * * 2 RYTES REGISTER (R2H,R2L)
030524 0054 o001 A R2H RMT 1 '
0D0S3A 00SS COo01 A Q2L RMB 1
00305 ¢ 00Ss. A "3 EqQu * » 2 23YTES ITGISTER  (RIH,R3IL)
£00SSA 0056 o014 R3H RMB ]
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*xx 6301 CROSS MACRGASSEMBLER VER1.0 xx= 10725782 13:43:39

IRR SEQ Loc 068J

m

cT PROGRAM SPSP -=- SERIAL (EPSP) EXAMPLE ===

g0058A 0057 0001 A R3L RMB 1
00057 0058 A R4 EQU % * 2 8YTES REGISTER (R&4H,R4L)
000584 0053 00Q1 A R4 H RMB. 1
00059A 0059 0ot A R4L RMB 1
Q0040 , " 00SA A RS EQu * * 2 3YTES REGISTER (RSH,R5L)
00061A 005A goot1 A RSH RMB 1
00062A 0058 Qoo1 A RSL RMB 1
00063A DO7A ORG 574
CO064A 0074 0001 A SRSTS RMB 1 « SERIAL STATUS
00065 * : « BIT 0,1: RS232 MODECQ0:STOP Q1:INTERRUPT RE:
00654 * 02:RE40 ONE CHARACTER)
J00s7 * « BIT 2: EXECUTE/PAUSE (0:0N ZXECUTE 1:PAUSES
00068 % + 81T 3: RS232 DRIVER (0:0FF 1:DRIVER ON)
00679 * « BIT 4: SERIAL DRIVER (Q:0FF 1:DRIVER ON)
00070 * ¢ BIT S,6,7: CPU SERIAL RECEIVE INTERRUPT MOQZ
00071a 0078 0on1 A RUNMOD RMB 1 * RUN MODE (380:3ASIC $0N:ISYSTEM)
000724 007C gooct1 A SIOSTS AMB 1 * SLAVE 1/0 STATUS (EACH BIT Q:0FF, 1:0N)
00073 * «+ B8IT 0: PRINTER
Qo074 * * BIT 1: SZXTERNAL CASSETTE
00675 * * 31T 2: INTERNAL CASSETTE
0on7es * + 81T 3: R$232C ON (READ)
90077 * x BIT &4: SPEAXER ON
00078 * * 21T 5: PROM CASSETTE
0007¢ ¥ s BIT 6: BAR CODE READER
00080 * . ~ BIT 7: ZREAK SLAVE CPU (Q:ON EXECUTE
00081 * * 1:2ROKEN 8Y INTERRU-
00082A CQ7D goot A MIQSTS RM2 1 « MAIN /0 STATUS EACH BIT (Q:0FF 1:0N)
00083 * » 31T 0: LCD ON READ/WRITE CHARACTERS }
00084 * » BIT 1: ON CONTINUE SEND COMMAND TO SLAVE C%
000ss ® « BIT 2: ON CONTINUE TO SSND SERIAL LINE (1:0:
00086 * £+ BIT 3: ON CLOCK INTERRUPT (1:0N)
00087 * x RIT 4: (POMER FAIL)
00088 ® « 31T 5: (OFF POWER SWITCH)
50089 * + BIT 6t ON PAUSE KEY
00090 * + 'BIT 7: ON BREAK KEY
00091 *
00092 * _
03093 - - x RAM COMMON WORK AREA ,
C0094A 01C4 08RG $1C4
0oe9s *
00096 £ WORK FOR SERIAL COMMUNICATICN
00097 01C4 A SRWKTP EQU # « SERIAL WORK TOP ADDRESS
00098A 01C4 goct A SRFMT RM3 1 * FORMAT <o)
00099A 01CS goo1 A SRDDEV RM3 1 « DESTINATION DEVICE 1)
5C100A 01Cs 00ctT A SRSDEV RMB 1 + SOURCE DEVICE 2
00101A 01C7 0001 A SRFNC RMSB 1 + FUNCTION (3
001024 01C8 gogt A SRS1Z RM2 1 + TEXT slZt (6
001034 01C9 . Q001 A SRACKC RMB 1 « RECEIVED ACX CHARACTER €33
CO104A Q1CA 0gc1 A SRTRCN RMZ 1 x SEND TRY COUNT (&)
0061054 01C38 Coct A SRTIMO RMB 1 « EOR RECEIVT CHARACTER TIME QVER LIMIT (7D
§0106A 01CC 0001 A SRETMO RMS 1 « EOR RECEIVE BLOCK TIME OVER LIMIT (8>
001074 01CD 0001 A SRATMO RMB 1 « FOR RECEZIVE ACK TIME QVER LIMIT ($)
00108A 01CE cao1 A SRMODE RMB 1 + SERIAL MASTER/SLAVE MODE (Q:MASTER) (10
00109 * * (NOT:SLAVED
00110A 01CF 00071 A SRETLCL RM3 1 + AETER SEND “S0T*, IDLING TIME (1 = 1 MILI ¢

*

4-26
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#v% 6301 CROSS MACKOASSEMBLER  VER1.0 ##x 1n7267%2 13:43:35
IRR  SEQ  LOC OsBJECT PROGRAM EPSP | ==- SERIAL (EPSP) EXEMPLE ---

091114 0100 0901 & SRBLCN RMB 1 « FOR RECEIVE BLOCK, BLOCK COUNTER

CO112A& 01D1 0001 A SRERMD RMS 1 = FOR RECEIVE 8LOCK, ERRCR MODS '

001134 0102 00g1 A SRRVEL RMB 1 + FOR RECEIVE B8LOCK, RECEIVED CHARACTER FLAG

6C114A 0103 0002 A SREIX  RM3 2 « FOR RECEIVE BLOCK, DATA STORED ADDRESS

0011s Q10s A SRUKBT EQU * « WORK '20TTOM ... = .

00116 £ A )

00117 *

00118 « SERIAL COMMUNICATICN ROUTINE

go119 . *

00120 0001 A SOH - EQU 501 * SOH

00121 0002 A STX EGU 502 £ STX

00122 0003 A STX . EQU 503 * ETX

00123 00064 A goT £Qu 304 .+ EOT

10126 00Gs A ENC EQU $05 « ENO

00125 0006 A ACK ECU 506 « ACK

00126 0015 4 NAK EQu $15 = NAK

00127 0010 4 oLz £Qu s10 « DLE

001238 0033 A WAK EQU - s38 € WAK ()

00129 0031 A DEVCRT EQU $31 £ DEVICE NO. (CRT)

00130 * :

001314 1000 08RG $1000

00132 *

00133 « SO

03134 « OUT TO SERIAL ROUTINE

c0135 «

09136 = INITIALIZATION OF SERIAL

00137 « 1. CLEAR FMT, DID, $iD, FNC, SIZ WORK

00138 = 2. SET “NAK® CODE TO ACK CHARACTER AREA

00139 « 3. SET RETRY COUNT CINITIAL 5)

00140 . * 4. SET TIME GVER COUNT CINITIAL 0.5 SEC) oo

00141 £ S. SET START BLOCK TIME GVER COUNT CINITIAL 10 SEC)

00142 *

00143 * i

0G144 « RECEIVE ONE CHARACTER FROM SERIAL PORT

00165 * ON ENTRY '

00146 * PARAMETER NONEZ

— 00147 = ON EXIT

20148 ®# (C): /0 ZRROR FLAG 0:0K 1:£3R0R

00149 x (V)i TIME OVER FLAG D0:O0K 1:TIME OVER  (TIME OVER = 0.1 SEC)

00150 ’ x £A): RECEIVED CHARACTER (IF (C)=0 AND (Z)=1)

00151 * REGISTER PRESEIVE  3,X

0o1s2 *

003534 1000 36 01C8 A SRVSGL LDA A SRTIMO * SET TIME OVER COUNTER

0Nis4 ¢ ENTRY POINT (PARAMETER (A):TIME OVER LIMIT)

001554 1083 37 SRVSXX PSH 8

001564 1004 156 TAB

001574 1005 80 0D 1014 3R%VS40 2SR SRVBYT * RECEIVE OME CHARACTER

001584 1007 25 09 1012 ECS SRVS50 « 1/0 SRROR ?

001594 1009 23 G7 1012 BVC SRVSSO « 0K ?

001604 1008 SD TST 8 « TIME OVER LIMIT CHECK

001614 100C 27 F7 1005 g SRVS4D

001624 100E 54 CEC 8

901634 100F 25 F4 1005 : BNE SRVS4D v

001&4A 1011 03 SEV « TIME OUT

001658 1012 33 SRVS50 PUL B
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*x+ 6301 CROSS MACRDASSEMBLER VER1.0 s«

2R SEQ LOC O0BJECT PROGRAM EPSP --- SSRIA
00166A 1013 39 RTS
Q0167 *
00168 *
00169 + RECEIVE ONE BYTE
00170 + REGISTER PRESERVE 8,X
0G171 *
00172A 1014 3C SRYBYT PSHX
00173A 1015 CE 08B A LDX #3000
00174A 1018 4F SRVS10 CLR A
. 00175A 1019 09 DEX
00176A 101A (8 SEV
00177A 1018 27 12 102F 8EQ SRYS30
00178A 101D 0D SEC
C0179A 101 78 B07D A TIM 2380,M10ST
001804 1021 26 0C 102F BNE SRVS3Q
001814 1023 78 0403 A TIM #84,P08T2
001824 1026 26 Q7 102F BNE SRV330
001834 1028 70 0011 A TST TRCSR
00184A 1023 2A £3 1018 BPL SRY310
060185 « RECEIVED
001854 102D 96 12 A LDA A SROR
001874 102F 38 SRYS30 PULX
001884 1030 39 RTS
00189 *
80190 « WAIT TO BE SELECTED
00191 * RECEIVE SEQUCNCE
00192 * 1« WAIT SERIAL IDLIN
00193 * 2. CHECK “EOT”
0194 « PARAMETER
00195 * ON ENTRY :
00196 x  (AD:DESTINATION DEVIC
0n197 & (B)Y:SOURCE ODEVICE
00198 & (X):TIME OVER LIMIT (
_ 00199 * QN EXIT
00200 « (CY>:1/0 ERROR FLAG (
00201 * (AY:RETURN CODE (O:N
00202 +  (Z):DEPEND ON VALUE O
no203 &
£g204 « WORK USE AS REGISTEZR
00205 * ROHM:31
60206 « ROL:DID
Qo207 = R1H:SID
00208 *+  RILIENQ
00209 &
00210 * ENTRY POINT: RECEVED
00211A 1031 DO 51 A SRSLET STD ROL
002124 1033 86 05 A LDA A #ENQ
002134 1035 97 53 A STA A R1L
CC214A 1037 86 31 A LDA A #s$31
002154 1039 97 50 A STA A RQOH
G0216A 1038 20 28 1068 3RA SRSL18
00217 *
00218 + ENTRY POINT: WAIT *EQ
002194 103D DD S1 A SRSLCT STD ROL
002204 103F 86 0S A LDA A H#ENQ
ClihPDF - wwww fastio.com 4

10726782 13148239
L (EPSP) SXAMPLE =~-=
£ 21%1.6+3000 = 100,000
« (C)<===0, (V)<=== 0 (1 C/$)
« NOT RECEIVED, CHECK TIME OVER (1 C/$)
« PRESZT (V) (1 ¢c/sH
v : : (2 ¢/
« PRESET I/0 ERROR FLAG (1 ¢/
S } (2 C/S)
. (2 C/5)
«  CONNECTED EXTERNAL SERIAL (3 C/$)
. (2 c/3)
« RECEIVED ? (3 ¢/
. (2 °C/Sy 27
+ (A) <--- RECEIVED CHARACTER .
£ (C),(V) <==- Q BY *TST* INSTRUCTION
G
£ (FOR SENDING SIDE)
(FOR SENDING SIDE)
12041 SEC, O0:NO LIMIT)
JINORMAL 1:ERROR)
ORMAL) (SB3:TIME QUT ERRCR)
Fo(A)
~£0T*, CHECK ENQ PATTERN.
+ SET ENQ PATTERN
+ SET P1
T+ *P1%, «.. *ENO- PATTERN
« SET ENQ PATTERN
4-28
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*x* £301

2R SEQ

gp2z21a
002224
0C2234A
0024
00225
00226A
00227
0g2284
00229
0G230A
002314
002324
102334
00234A
0C2354
002354
002374
00223A
002394
00240A
0G2614
00242
NG0243A
0024 4A
0C245A
0C244A
002474
002484
00249A
00250A
002514
002524
002534
G0 254A
002554
DG2564A
an2s7a
G02s58
NG259A
502604
Q0261A
0C262A
00253
002644
002654
002664
002674
002634
002694
00z7Qa
Q02714
00272
00273
CQ274
00275

LocC

1041
1043
1045

1047
1044

1040
1050
1052
1053
1056
1658
105A
105¢C
1058
1060
1063
1065

1067
1649
1648
1¢6C
1C6F
1071
1073
1074
1077
1078
7074
1078
107D
1072
1030

1082
1084
1087
1088

10879
103C
103E
108F
1091
1093
1096
1067

0o

71
72

78
27
gD
73
24
&
2A
94
2G
30

29.

31
26
S5F
30
23
25
3C
ce
3A
Al
38

2%

5C
C1

26

86
3D
4F
36

~
1%

09
26
36
TF
WD
39

CROSS MACROASSEMBLER

JECT

53 A
31 A
50 A
1047 A
FBD3I A
1044 A
0111 A
1040 A
0111 A
0 1060
0403 A
30 1088
11 A
F1 104D
12 A
EA 1044
1014 A
23 1038
22 108%
e FA A
1E 1089
1014 A
18 1089
15 1038
0059 A
g0 A
0C 1089
34 A
EA 1046C
36 A
1098 A
gogoo A
B9 1047
36 1047
83 A
g1Ccs A
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PROGRAM

£PSP

VER1,0 =»¥x . 10726782 13:&8:39

-~~ SERIAL (EPSP) EXAMPLE ---

STA A RIL
“LDA A #53% e
STA A ROH * SET P1
*
SRSL10 EQU * . o
AIM ZSFF-34,P0RT2 * SELECT SXTERNAL. SERITAL
SRSL11 Squ * : :
OIM 251, TRCSR = SET WAKE UP FLAG
SRSL13 EQU * .
' TIM #$1,TRCSR = [DLE ?
gE€Q SRSL1S .
S=¢C
TIM #5644, PORT2 ,
BNE SRSL3Q + 3IROKEN SERIAL 2
LDA A TRCSPR s [GNORE RECEIVED CHARACT=R
BPL SRSL13 . .
LDA A SRDR
BRA SRSL11
"S&SL15 JSR SRAVIYT # READ CHARACTER
8CS SRSL3D « 1/0 ERROR ?
BVS  _ 3RSL40Q
= RECIEVD “£07° 2
CMP A 2207 -
2NE SRSL4O
SRSL18 CLR B » (BY:RECSIVED COUNTEZR DID:0 SID:1
sasL20 JSR SRVBYT
2V3 SRSL4Q * TIME OVER 2
acs SRSL3I0 * {70 ERROR 7
PSHX
LDOX 2RO
ARX
CHMP A 0, X
PULX
aNE SR3L4LO0
INC B
CMP B 24 * RECEIVED Q0 “2ID* *SID* “=NQ°* 7
BNE SR5L20
* RECEIVED “ACK* SEQUENCE®
LDA A #2ACK
JSR SSRSGL
CLR A
SRSL3N RTS
= TIME QUT 2
SRSLLD CPX 20 « CHECK TIME QUT 2
gEQ SRSL1O,
DEX
BNE SRSL10
DA A #3$33 « TIME QUT FERROR RETURN
CLR SROCEV
TST A
RTS
- , .
« SEND ONE CHARACTER TO SERIAL PORT
« ON ENTRY
x (A): SEND CHARACTER
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««x 6301 CROSS MACROASSEMBLER VER1.0 #¢» 10726732 13:48:39
&
IzR S€Q LOC O0RJECT PROGRAM EPSP --~ SERIAL (EPSP) EXAMPLE =--~-
00276 « ON EXIT
no277 * (C): 1/0 BREAK FLAG  0:0X 1:ERROR
00278 * REGISTER PRESERVE ALL
00279 *
00280 » 1098 A SSRSGL EQU *
D0281A 1098 QD $SRS10 3SEC * PRESET [/0 SRROR FLAG
002824 1099 73 3070 A TIM #$B0,MI0STS # BREAK 7
00283A 109C 26 0D 10A8 BNE SSRS20
C0284A 109 78 0403 A TIM ¥$4,P0RT2 = CONNECT TO SXTERNAL SERIAL 7
_ D0285A 10A1 26 08 10AB BNE SSRS20 )
7 90284A 10A3 78 2011 A TIM #8520, TRCSR % SEND RTADY ?
QD287A 1046 27 FO 1098 BEQ 3SRS10 '
002884 10A8 97 13 A STA A STDR
DO289A 10AA 0C cLe + 0K RETURN
0U290A 10AB 39 SSRS20 RTS
00291 * SERIAL INITIALIZE
00292 * ON ENTRY
00293 *  (AYIMODE (MASTER:( SLAVE:INONZERO)
00294 *
002954 10AC 36 SRINIT PSH A -
00296A 10AD C 0011 A LDD ESRWKBT-SRWKTP = CLZAR WORK (AY:IPATTZRN, (Z):I1CCUNT
00297A 1080 CE 01C4 A LDX ESRWKTP .
00298A 1083 3C , PSHX
002994 10Bs A7 0O A CLRSB STA A D,X
00300A 1086 08 INX
G0301A 1087 54 DEC B
003024 1088 26 FA 1034 3NE CLRB
00303 *
.00304A 10BA 38 PUL X
003054 108R 32 PUL -
003064 108BC A7 0A A STA A SRMODE-SRWKTP,X % SET MASTZR/SLAVE M0DE
00307A 108 62 0306 A QIM #3,SRTRCN-SRWKTP,X s SEND RETRY COUNT = 3
00308A 10C1 CC DA64 A LOD #10%256+100 .
003094 10C4 ED 07 A STD SRTIMO-SRWKTP,X + TIME QVER LIMIT = 1 SE¢
00310 * - & RECEIVE BLOCK TIME OVER LIMIT=1(
00311A 10C6 A7 09 A STA A SRATMO-SRWKTP,X % RECEIVE ACK TIME OVER = 1 SEC
003124 10C8 &C 08 A INC SRETDOL-SRWKTP,X + AFTER *E0T*, IDLING TIME
00313 *
00314A 10CA 39 RTS
00315 *
00316 *
00317 * RECEIVE FROM SERIAL (FOR SLAVE DEVICE)
00318 * ON ENTRTY
00319 * (X):RECEIVED DATA STORED ADDRESS
00320 *  ON EXIT
00321 * (A):RETURN CODE 0:0K $B8Q:TIME OVER S82:RECEIVE ERROR
00322 % $338: RECEIVED “EOT° i
00323 * (3): D:RECEIVED WITH HETADER 1:RECEIVED WITHOUT HEADER
00324 * T (EFFECTIVE (A)>=DD
00325 * (Z):DEPEND ON VALUE QF (A - .
00326 *
00327 +  WORK USE AS REGISTER
on328 * ROH:TOP CHARACTER OF BLOCK (31 OR 32)
00329 * R1:ADDRESS OF STORED DATA
00330 * R2L:BLOCK LENGTH
4-39
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xxx 6301 CROSS MACROASSEMBLER

[Rd

DG331
00332
Dp333
00334
00335
00336
00337
00332
00339
00340
0341
Q03424
00343A
C0344
003454
003464
003474
003438A
00349
003504
003514
00352
‘003534
0D3S4
C03355
0035%
00357
00358
003259
00350
003514
Q03624
003634
- 00364
30345
003664
003674
00348
00349
DO3I70A
N0371A
0n3724A
00373
CO0374A
D03I75A
00375A
03774
00373A
0Q379
00380A
0G381A
003824
0N333A
00384A
003854

10C3
10CO

10CF
1001
1oc3
1005

1007
1009

100C

100F
10€&1
1054

10EA
10&3
10EE

10F1
10F2
10F3
10F5S
10F3

10FA
10FC
10FF
1102
1104
1106

86

86

20

20

Y1
7F

DF
73
27

94
97

BGQ A
0A 10D9

31 A
06 1009

02 1309

33

g1cCs
100C
117F

X X 3 X

52
1074
F1 1Q07

» X

Rl
x©
o
wi
»

o wn
- O
(@]
Ja
» »

52

gicc
1003
58 1130C
Cs 10C3
04 A

> » X
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VERT.O wxx . 10726782 13:48:39
DROGRAM EZPSP --- SERTAL (EPSP) ZXAMPLE ---
* R3IH:RETRY COUNT
* RIL:TIME OVER COUNTER
« R4H:TOP CHARACTER OF 5LOCK
* R4L:OMITTED HEADSR FLAG (0:NOT 1:CMITTED)
*
*
*
* N . .
* ERROR RETURN ROUTINE -
* SET ERRCR COOE TO (A), CLEAR (O)
* X .
SRER30 LDA A #3380 * ERROR $80 (TIME OQVER)
BRA SRER1C - :
x
SRERB1 LDA A #3581 + ERROR 381 ¢
8RA SRER10
SRERS8 LDA A #3588 + ERROR 331 (RECEIVED "E0T*)
5RA SRER10 )
. )
SRER33 LDA A 2383 + ERROR B3 (DRIVER OFF) '
SRER1O CLR SRODEY + CLEAR DID (FQR START FROM ESNQ PROCESS)Y ~KCy»
SRERZ20 EQU + %
T Jwp 3RR390
E3
*
+ EPSP RECEIVE (SLAVE DEVICE) SU3IRCUTINE
*+ RECEZIVE FROM SZRIAL
*+ ON ENTRY
* (X):RECEIVED DATA STORED ADDRESS
« .
SERRCY STX R1
TIM £310,S5RSTS = DRIVER ON ?
BEQ SRERA3
*
x SELECT SERTAL (DETATCH SLAVE)
LDOA A TRCSR * SAVE TRCSR FOR FECOVER RS232
STA A RSL
*
SERINS EQU *
szl *
AlM 2SFF-$10,TRCSR + SERIAL INTERRUPT DISABLE
AIM #SFF-34,P0RT2
INSROS EQU * .
CLR A
INC A '
SRRB1Q STA A RuLL x OMITTED HEADER 3LOCK (INITIAL)D
SRRR20 LDA A SRTRCN s SET RETRY COUNT
STA A R3H -
+ RECEIVE FIRST CHARACTER
SRR330 LDX R1 x (X): STORED DATA ADDRESS
LDA A SRETMO « SET TIME OVER FOR WAITING BLOCK
JSR SRVSXX
3C3 SRER20 .
BYVS SRER3Q « TIME QOVER ERROR ?
LDA B #4 + (23: BLOCK SIZE (PRESET FOR HEADER 8LOCK)
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CROSS MACRCASSEMBLER

*ex 6301

:RR SEQ  LOC O0BJECT
00386A 1108 81 01 A
00387A 110A 27 2E 1134
00388A 110C SC ,
003894 1100 3A
003904 110E F& 01C8 &
003914 1111 81 02 A
003924 1113 27 25 1134
D0393A 1115 81 05 A
00394A 1117 27 19 1132
003954 1119 81 04 A

-~ 00396A 1118 27 86 10D3

00397 :
00398
00399A 111D 8D 1014 A
C0400A 1120 25 SD 117F
0064014 1122 28 F9 111D
00402
00403
00404
004054 1124 86 15 A
004064 1126 87 01C9 A
004074 1129 D& 56 A
00408A 1128 27 A2 10CF
0D409A 1120 7A 0056 A
004104 1130 27 9D 10CF
00411
004124 1132 86 01C9 A
0C413A 1135 3D 1098 A
0D414A 1138 20 CO 1CFA
00415
00416
0417
606418
004194 1134 5C
D0420A 1138 D7 S5 A
004214 113D 97 58 A
00422A 113F 97 50 A
004234 1141 16
00424
00425A 1142 BD 1000 A
00426A 1145 25 38 117F
D0427A 1147 29 DB 1124
00428A 1149 A7 00 A
00429A 1148 08
004304 114C 18
0C431A 114D 16
004324 114E 7A 0055 A
004334 1151 26 EF 1142
00634
004354 1153 80 1000 A
00436A 1156 25 27 117F
00437A 1158 29 CA 1124
N0638A 115A 18
004394 1158 16
00440A 115C 7A 0050 A

ClibPDF - www .fastio.com

PROGRAM ZPSP

VER1.0 #xx

10726732 13:48139

==~ SERIAL (EPSP) EXAMPLE ---

* (B): §
(X>: DATA STORED ADDRESS
« (B): BLOCK SIZE (FOR DATA BLOCK)

E 3

(SKIP CURRENT BLOCK AND SEND ‘*NAK®)

* RECEIVED ONE CHARACTER ?

= TIME OVER (NOT RECEIVED DATA 0.1 SEC)

* SET NAK CHARACTER FOR “ZNQ”
+ RETRY COUNT CHECK

« SEND NAX

DATA BLOCK (SOHaswees COR STX.444)

R4H:RECIEVD FIRST CHARACTER
ROH:31 (SOH) OR 32 (STX)
(B):CHECKSUM

» N

* TIME OVER ?

* RECEIVE CHECKSUM

CMP A #SOH
BEQ SRR350
INC &
ASX
LDA 3 SRSIZ
CMP A #STX
BEQ SRRBSQ
CMP A #ENQ
BEQ SRCE1Q
CMP A #E0T
8zQ SRERSS
-
* OTHER CODES
SRRB40 JSR SRYBYT
8CS SRRBOD
BVC SRRB4O
*
* ERROR *NAK”® SEND
SRCSER LDA A #NAK
STA A SRACKC
LDA 8 R3H
8EQ SRERB1
DEC R3H
3EQ SRERBY
+ ENTRY FROM *ENQ”
SRCE10 LDA A SRACKC
JSR SSRSGL
8RA SRRE30
"
x
* RECEIVE
*
SRRBSN INC B
STA B R2L
STA A R4 H
STA A ROH
TAS
= RECEIVE DATA STRING LOOP
SRRB70 JSR SRVSGL
BCS SRR390
8YS SRCSER
STA A 0,X
INX
ABA
TAB
DEC ' R2L
BNE SRRB70
-
SRRB75 JSR SRVYSGL
BCS SERB9D
BYS SRCSER
ABA
TA8
DEC ROH

* [F STX...,, RECEIVE ‘“ETX>
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*xx 6301 CROSS MACROASSEMBLER VERT.0 «x= 10726782 13:428:39
ZRR SEQ L0C O0B8JECT PROGRAM ZPSP ~-- SERIAL (EPSP)Y EXAMPLE =---
0C441A 115F 26 F2 1153 BNE SRRB75%
004424 1161 SO TST 8 « CHECKSUM 0K ?
Q04434 1162 26 CO 1124 BNE SRCSER
0044 4 *
0044SA 1164 86 06 A LDA A  =ACK . o :
D0L46A 1166 87 01C9 A STA A SRACKC + SAVE SEND ACK CODE FQOR "ENQ’
004474 1169 BD 1098 A JSR . SSRSGL :
00u4s8A 116C 25 11 117F 8Cs SRRB9Q . -
004494 116E DC 58 A LoD R& . * R4H<--- FIRST CHARACTER 0OF 3L0CK, (3):1%00F
DG450A 1170 88 01 A EOR A #S5S0H ’
004514 1172 26 0A 117€ BNE ' SRRE80 + IF *S0H4*, REZCEIVED HEADER B8LOCK (A=()
10452 * N .
s0453A 1174 DE 52 A LOX R1 ) s SET COUNTER
00454A 1176 £6 D4 A LDA B  SRSIZ-SRFMT,X
Q0455A 1178 F7 (1C8 A STA B SRS1Z
00456A 1172 7E 10F3 A JImp SRRS810
00457 + COMPLETED TO RECZIVE DATA BLOCK
00458 * )
04594 117E 4F SRR230 CLR A
004808 117F OF SRRBI9G CLI
OQ0&461A 1180 DE 52 A LoX R1 . ’
004624 1182 71 F37D A ATM #SFF-$4,MI0STS = STATUS, STOP SEZRIAL CO4MUNICATION
00443 *+ RECOVER RS232 (NOT CHANGE C)
CL464A 1135 78 BO7D A - TIu #330,M105TS » BROKEN ?
00455A 1138 27 01 1188 BEQ SRR3GA + NOTE. AFTER “CLI- INSTRUCTION, ‘BREZAK?
00464~ 1124 0D SEC = MAY BE CAUSED.
Q0487 =
00442 1183 A SRRB9A EQU %
DNLEGA 1183 783 037A A TIM #$3,38STS « ON RS232 RSAD RUNNING ?
00470A 1182 27 Qg 119t BEQ SRRBRG?
00671 « WAIT 250 MICRO SEC (FOR SERIAL TERMINAL TO RECEIVE CHARACTER)
00672A 1190 36 PSH A
NOL73A 1151 86 32 . A LDA A #50
. DD474A 17193 44 SRRB891 DEC A
_QD475A 1194 286 FD 1193 BNE SRR391
DL76A 1196 72 G403 A oIM #$4,P0RT2 + SELECT STRIAL SLAVE CPU
004774 1199 946 SB A LA A RSLU + RECQVE®2 TRCSR
004784 1193 97 11 A "STA A TRCSR 7/
Q0479A 1150 32 PUL A
00430 *
00481A 1198 8A QO A SRR392 ORA A #5( * FOR RECOVER (Z) (UNCHANGE C) .
00482A 11AQ 39 RTS
00483 *
" 00484 *
00686 *
00487 + PROGRAM OF SENDING SIDE (MAIN DEVICED
00488 + GST CHARACTERS FROM KEYS8CARD AND SEND 2Y EPSP.
00489 *
00490 *
00471 .
004924 11A1 86 O1 A 0PNBIS LDA A  #1 + DRIVER ON
DO0493A 1143 8D FF73 A JSR SERONF
. _ . Q
ClibPDF - www.fastio.com ’
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%+ 6301 CROSS MACROASSEMBLER  VERT,0 #%= 10/26/82 13:48:
IRR SEQ LOC CBJECT PROGRAM ZPSP ~-= SERTAL (EPSP) EXAMPLE ---

D0494A 11A6 CE 1288 A LDX . #SCRPSD * SET SCREEZN PACKET X:DATA ADDRESS
004954 11A9 Cbé 02 A LDA B #SCRPSE=-SCRPSD = (B):NUBER OF DATA

00496A 11AB A4 0D A INIT10 LDA A 0,X

04974 11AD A7 08 A STA A SCRPK1~SCRPSD,X

00493A 11AF (38 INX

00499A 11B0 5A DEC'B

00S00A 1181 26 F& 1148 3NE INITI0

0Gs501 - . *

00502A 1183 €E 12C0 A LDX #SCRPK1 «* INITIALIZE SCREEN

00503A 11B6 BD FFSE A JSR SCRFNC « SELECT SCREEN DEVICE (DISPLAY CONTROLER)
~-00504 . * )

JOS0SA 1189 8D FFIA A REPEAT JSR KEYIN-

00506A 118C 25 0C 11CA BCS BRXRTN

Q00507A 1138 37 1231 A STA A 8UF

00508A 11C1 4F CLR A

00509A 11C2 CE 122C A L.DX #SNDPKT *+ SERIAL TRANSMITTE

Q05102 11C5 BD FF70 A JSR SERQUT

Q0511 *

005124 11C8 20 EF 1189 BRA REPEAT

00513A 11CA 39 BRKRTN RTS

00s14 *

c0s1s *

00516 *

00518 *

gDns19 * .

0psz0 + PROGRAM OF RECEIVING SIDE (SLAVE DEZVICE?

00521 * GET CHARACTERS FROM EPSP AND DISPLAY ON THE VIRTUAL SCREEN.
00522 ®

00523 *

o0s524 *

00525A 11C8 86 (1 A RECSID LDA A &1 + DRIVER ON
-~ 00526A 11CD BO FF73 A JSR SERONF

Jp527A 11D0 86 01 A LDA A 21 ' * SERIAL MASTER/SLAVE MODE = SLAVE
005284 11D2 B7 01CE A 4 STA A SRMODE

00529A 1105 CE 1328 A LOX #SCRPRD + SET SCRESN PACKET X:DATA ADDORESS
D0530A 11D8 C6 OE A LDA 8 #4SCRPRE-SCRPRD # (B):NUSER OF DATA

00sS31A 11DA A6 00 A RECS10 LDA A 0,X

00532A 110C A7 92 A STA A  SCRPK1-SCRPRD,X

05334 11DE 08 INX

G0S534A 11DF S5A DEC 8

Q0535A 1150 26 F8 11DA SNE RECSTO

00536 * :

00S37A 11€2 CE 12C0 A LDX #SCRPX1 * INITIAULIZE SCREEN

00538A 11£5 BD FFSE A JSR SCRENC * SELECT SCREEN DEVICE

00539A 11E8 CE 12C8 A LDX. BSCRPK?2

00s40A 11E8 BD FFSE A JSR SCRFNC « SET SCREEN SIZE AND BUFFER ADDRESS
00S41A 11EE CE 12CD A LDX #SCRPK3 * .

005424 11F1 BD FESE A JSR SCRFNC % SET CURSOR MARGIN

00543A 11F4 CE 12CF A LDX #SCRPK L x

0054 4A 11F7 BD FESE A JSR SCRFNC « SET SCROLL STEP

00545A 11FA CE 1202 A LoX #¥SCRPKS *

00S46A 11FD 8D FFSE A JSR SCRFNC * SET SCROLL SPEED

434
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e SEQ

00547
0054 84
005494
005504
005514
00552
00553A
COS54A
005554
00S556A
005574
--005584A
JOSS%A
00560A
55414
005624
00563
0056 4A
00565A
0D566A
00567
00548
BOsAS
N0S704
Q0S71A
005724
00s73A
005744
005754
0Ns5764
0ps7?7?
00578
00579
005804
g0s314
~00582A
JOS83A
G053 4A
005854
QNs584
04587
Q05884
Q05824
00590
00591
“00592
00593
00s9e
005954
QQ0S96A
005974
0059 RA
00S99A
00600A
A

1200
1203
1206
1209

1208
120€
1211
1213
1215
1217
1219
t21C
121F
1222

1224
1227
1224

122€C
1220
122€
122F
1230
1231
1232

1233
1234
1235
1236
1237
1238

1238
1289

123A
12C0
12C1
12€C2
12¢8
12¢9
12CA

CRG33 MACROASSEMBLER VER1.0 x2= ' 10726782 13:48:39
JECT PROGRAM EPSP ~--=- SERIAL (EPSP) EXAMPLE -~-
# DEVICE : TREAT AS DISPLAY CONTROLLER.
3020 A LDD 2$3020 * WAIT TO 3E ZPSP SELECTED
0000 A LDX 20
1030 A JSR SRSLCT
BF 11CA RCVR10 2CS BRKRTN
.
1233 A RCVRPT LDX 4RCYPKT '+ RECEIVE DATA
J0DF A JSR SERRCYV ’
B7 11Ca 3¢S 3RKRIN
OF 1224 8ZQ RCVR20 * ERROR ?
88 A CMP A #3883 + RECEIVED *£0T* 2
F2 1208 _ BNE RCVROT
3020 A . LDD 433020 + WAIT TO SE EPSP SELECTED
0800 A LDX #D
1031 A JSR SRSLET
£5 1209 BRA RCVR1Q
*
1238 A RCYR20 LDA A RCVPKT+5 =+ DISPLAY RECEIVED CHARACTEZRS ON THE VIRTUAL
FF4F A JSR DSPSCR # SCREEN (LCD)
DF 1208 BRA RCVRPT
*
* PACKET OF SEND DATA STRING
*
oQ A SNDPKT FCSB 0 + FORMAT
30 A FC8 330 « SID (DISPLAY CONTROLLER)
20 A FC8 - 320 W % DID (HC-20)
92 A £CB 392 = FUNCTION
0o A FCB 0 * DATA LENGTH
a0 A BUF Fcg 0 + DATA
00 A FC8 0 .
*
* PACKET OF RECEIVE DATA STRING
*
0o A RCVPKT FCB $0 « EQRMAT
30 A FC3 330 + SID (DISPLAY CONTROLER)
20 A FCB $20 * DID (HC~20) °
92 A FCB $92 * FUNCTICON
) A FC8 0 * DATA LENGTH
0080 A RMB 128 « DATA
=
* SCREEN PACKST FOR SENDING SIDE
84 A SCRPSD FCB $84 * SCREEN DEVICE SELECT (CISPLAY CONTROLER)
30 A Fcs $30
*
1284 A SCRPSE EqQu *
%
-4 b !
* WORK AREA
0006 A RMB 6
84 A SCRPK1 FCS 584 % SELSCT SCREEN DEVICE
22 A FC3 $22
0006 A RMS 6
87 A SCRPK2 FCB 387 * SET SCREEN SIZE AND BUFFSR ADDRESS
13 A £C8 19,3
03 A

1
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http://www.fastio.com/

«vx 6301 CROSS MACROASSEMBLER

IRR SEQ

006014
00602
00603A
C0604A
00605
Q0606A
004074
G0608A
006409
006104
Q06114
00s12.
006134
004614
006154
0081564
00617
006184
Q06194
A
006204
00421
006224
006234
00624
0062354A
006264
0086274
00628
206294
00630A
00631
00632
00633
00434
09635
xxxx TOTAL

LOC 0BJECT
12¢3 1204
12¢D c3
12CE 04
12CF ca
1200 0A
1201 03
1202 cs -
1203 09
1204 005A
1328 84
132F 22
1330 87
1331 13
1332 03
1333 1204
1335 3
1336 04
1337 Ca
1338 0A
1339 03
1334 c8
1338 09
133¢C
0000
ERRORS ¢}

ClibPDF - www.fastio.com

(EPSP) EXAMPLE ---

SET CURSOR MARGIN

X
Y

SET SCROLL STEP

SET SCROLL SPEED

SCREEN DEVICE SELECT

SET SCREEN

SET CURSOR

SET SCROLL

SET SCROCLL

VERT.0 =¥
PROGRAM EPSP --= SERIAL
FD3 SCR3UF
*
SCRPK3 FCB sC3 *
FC8 4
*
SCRPK4 FCB 3sC4 *
FC8 10 *
FCB8 3 *
®
SCRPXS ECB $C8B =
FCB 9
k-4
SCRBUF RMB 90
« SCREEN PACKET FOR RECEIVING SIDE
SCRPRD FCB8 $34 *
FC8 $22
*
£C3 387 &
FCB 19,3
03 SCR3UF
<
FC3 3C3 =
FCB 4
*
FCB 3C4 *
FC3 10 *
FC3B 3 *
*
FC8B $C3 *
FC3 9
*
SCRPRE EGQU *
*
*
END

12

10726782

(LCD)

SI1ZZ AND BUFFzR ADDRESS

MARGIN

13:14R:39
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