ClibPDF -

CHAPTER 1® FLOPPY DISK UNIT

1001 GeNEral sesevooasssesssacansossssasnosncssseocacnn
10.2 Disk FOXMAT s seevsnsenssansesosessnassassanss
19.3 System Disk and Non-system Disk seseeiassnnaces
190.4 Interface with DISK BASIC svesrvecesessovsscns
10.5 EPSP (EPSON Serial Communication Protecol) ...
10.6 Punction Table of Floppy Disk Unit sessevoaes.

wyyw . fastio.com

.

.

.

.

s 42303 008 00

s e v e e

e e s 2050 4

B e e s a0

s 3 5 38208 3

2% e 020 2e8s 000

Page

10-1
10-1
10-2
10-3
10-10
10-13



CHAPTER 10 FLOPPY DISK UNIT

10.1 General

The TF-20 Terminal Floppy is an intelligent floppy disk unit which 1is
connected to the HX-20 through a serial communication interface and
transfers the data stored in a floppy disk to the HX-20 according to
the commands received from the HX-20.

When the TF-20 is connected to the HX~-20, the DBASIC.SYS (Disk BASIC
System, which is an extended portion of BASIC) is loaded from the
floppy disk into the RAM of the HX-20 upon start of BASIC. The
DBASIC.SYS loaded into the RAM operates together with the interpreter
on the ROM until control is returned to the MENU again. It processes
the data input/output to and from the floppy disk and newly added
commands, statements and functions. The interpreter on the ROM handles
the conventional functions of the HX-20. T
In DISK BASIC, a maximum of two TF-20 units can be connected to the
HX-20. The first TF-20 unit is used as disk drives "A:" and "B:" and
the second unit as disk drives "C:*" and "D:". To distinquish between
the first and second units, the DIP switch located in the TF-20 must
be used. The 4-pin DIP switch (bits 1 to 4) of the TF-20 is factory-
set to all "ON" for drives "A:" and "B:". wWhen connecting a second
TF-20 unit to the HX-20, the DIP switch setting of the second unit
must be changed to "bits 1, 2, 3, 4 = ON, ON, ON, OFF" to indicate
that the unit is used as drives "C:"™ and "D:". '

Daisy~chaining wethod is used to interconnect an HX-20 and a TF-20 or
two TF~20 units via cable-set #707 (for daisy chaning). TF-20 {(disk 1)
and TF-20 (disk 2) can be interconnected in any order. Fig. 19-1 shows
how two TF~20 units are connected to the HX-20.

#707 7707
]
|
! | y
( N
. TF-20 (1) iTF-Z‘O(Z)
| i
! ' o
| ]
‘ ! R
‘ HX-20 | l| ,
! Pt
! .
] ] .
Drives A and 8 Drives C and D

Fig. 10-1  Interconnection of HX-20 and Two TF-20 Units

10.2 Disk Format

Disk type: Double-sided, double density (MFM)

No. of tracks: ° 80 tracks (40 tracks x 2 sides) —
Track density: 48 TPI

No. of sectors: 16 sectors/track

Capacity per sector: 256 bytes
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Total disk capacity: 320K byzes (256 % 16 x 80)

Access time batwesen

bracks: 15 ms

Tracks and sectors are logically structurad as zhown balow.

No. of tracks: 49 tracks (2 to 39)
No. of sectors: 64 sectors/track (1 to 64)
Capacity per s=ctor: 128 bytes

Table 19.1 shows the rzlationship between the physical and logizal

Table 12.1 Relationship between Physical and Logical Specificatinns
Physical specifications Logical specifications
Track Cne track on one side + One track |
one track on the cother side
Saector | Cne sector (2356 bytas) Two sectors {128 bytes x 2)

10.3 System Disk and Non-system Disk

The floppy disks used in DISK BASIC can b2 dividad into a system disk
and a non-system disk., Either of these two 4isks must be initializad
by the physical format of the TF-20 for generation of correct dirsc-
tories.
All the floppy disks suppliad by EPSON have been initialized defore
shipment $O that tney can be used as non-system disks. Floppy disks
he i = liee EPSON and those : n which a re:
i d ’ } ms

Sectors 3 to 18: Unused
Sectors 192 o 44: BDOS (Basic Digk Operating System)
‘ Sectors 47 to 64: BIOS (Basic Iaput/Outpoat 3ystem) for
the HX~-20
Track 1 Sectors 1 wo 42: TTDOS (communication program with

Track 4 Sectors to 16:  Directory area (for 64 diresctories
max. )
Sectors 17 to 64: File area
Tracks 5 to 33 Sectors 1 to 64: File area (278X bytes max.)
10-2
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19.4.1 BASIC interface (BSCINT)
19.4.1.1 Functions of BSCINT
Interfacing of DBASIC with BASIC is supported by subroutl
{3A3IC Interface) which has the following functions:
(1) File open
(2) Pile close
(3) Random read (128 bytes)
(4) Random write (128 bytes)
(5) File delete
(6) File rename
{7) File size calculation
{8) First directory search
. {9) Wext directory search
(19) Direct write into disk (DSKOS, 128 bytes)
(11) Disk formatting (FRMAT)
{12) Disk system reset (RESET)
o (13) System disk generation (SYSGEN)
{14) Disk free area calculation (DSKF)
{15) Direct read from disk (128 bytes)
(16) Disk all copy
19.4.1.2 Subroutine call procedure
Subroutine "BSCINT" is called as follows:
{1) Setting the entry point for BSCINT
The contents at an address 3 bytes from addresses (JA3E
are "JMP BSCINT' (see Fiz., 10.3). This means that the ads
specified by addresses (DA3E and 0A3F) is the entry point o
subroutine that irncludes BSCINT error processing.
™ qAaF :: Ton L
BN ? ;
ii ,lf} Y4 { i1 \ 12
) ; :
i | el
| - w3l TR
L e }’
o4 1l
i
10073 kY
{
Fig. 10-3 BSCIMT Entry Point
{2) Creation of a parameter packet
Parameters are created on memory, and ares given in:the order of
rhe function code, return code, and data (see Fig. 12-4). The
data string has a length of one or more bytes. For derzails of the
functions and parameters, refer to the BSCINT parameter packeat
. . table.

10-4
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PACKET +0 Function code

+1 v e Return code
+2 Data 0
+3 Data 1

Fig. 10-4  Parameter Packet of Subroutine "BSCINT"

(3) Subroutine call
The first addre of the parameter packet is set in the index

S$3
ragister to call subroutine "BSCINT".
An example of opening a file is shown below:

[Example] File under the file descriptor "ABC.BAS" is opened in
Saquential Cutput mode using drive "A'.
. Lbayn =575 (T MP

STAL BSENTR
LDD SAZE
STD BSENTR+1
LDX =CPOPC
JSR BSENTR
LDy )X
3N E TRROR
RT3

ERROR E ¢ ¥ errcor procsdure

33 EN FC B 50 E « JNMPp BSCiENT
RVB 2

cCpoPRC FCB S0
TC B S o0
E (O] 5 o
cCC CABC Lol S
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No. | Function

Packat

data No.

Description

5 File delete

Deletes the sgpecified file.
(f

D9 D4 unction code)
01 Return code (set at return)
i D2 Unused
i 03 Drive name {"A", "B", *C" or "D")
} 24 ~ 11 Filename (8 characters. If the
ﬁ filename is less than 8 characters,
left-justify the filename and £ill
% blank codes (20) in the remaining
! space. )

12 ~ 14 File type (3 characters. If the file
type is less than 3 characters, left-
justify the file type and £ill blank
codes (29) in the remaining space.)

) *ile rename Rename the existing file.

Ol 05 {function code)

91 Return cods {set at return)

D2 Unused

23 Drive name ("A", "B", "C" or "D")

34 ~ M Filename before change (8 characters)

12 ~ 14 | File type before change (3 characters)

15 ~ 22 | Filename after change (3 characters)

23 ~ 25 | File type after change (3 characters)

7 File size Returns the number of records of the
calculation spaecified £ile. (One record consists

of 128 bytes.)

20 #6 {function code)

21 Return code (set at return)

02 File number (i.2., the number returned
at a file open)

23 ~ 04 Maximum value of a re=cord number (the
value must be in the range of 2 to
65535, @ indicates the null state.)

8 First Returns the FCB (£ile control bleck)
directory address and directory code on the disk
search of the file for which the filename and

file type were sgpecified. If the
filename and file type are all
specified by character '?2', it is
assumed that file matching has been
completed for all files.

o0 07 (function code)

D1 Return code {set at return)

D2 Unused

03 Drive name ("a*, "B", "C" or "D")

P4 ~ 11 filename (8 characters)

12 ~ 14 | File type {3 characters)

15 Directory code {set at return)

16 ~ 47 | Directory FCB (set at return)

wyvvw . fastio.com
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No. Function | Packet | T
_ | data No. Description ;
9 Next Searches the next directory. (This !
5 'dlrac:ory function 13 performed next to the ’
| searzh function ¥o. 8 abova.)
i : The method of specifying the filename
5 ' and file type is the same as function |
i No. 8. §
: 29 ?8 (function code; ;
| E 01 Return code (set at return) f
5 D2 Unused
P03 Drive name ("A", "B", "C" or "D")
04 ~ 11 | Filename (8 characters) ;
¢ | 12 ~ 14 | File type (3 characters) !
: 15 Directory code (set at return) i
o~ ; 16 ~ 47 Directory FCB {(set at raturn) _uj
C 10 Diract write Writes data into the specified tracks
L into disk and sectors of floppy disk.
! {DSKOS) 29 99 (function code)
21 Raturn code (setf at return)
D2 Unused i
23 Drive name ("a", "B", "C" or "D") |
24 | Track number (binary value in the :
‘ Er nge of @ to 3%y ' g
25 ; Bector number (binary walue in the ;
range of 1 to 644y) !
D5 ~ 97 Buffer address (must be entered in the |
order of high- and low-order bytes) i
11 Disk format- | Formats the floppy disk in the ;
ting (FRMAT) specified driva. i
o0 QA {function code) g
21 Return code (set at return) ;
@2 Unused
— ' 23 Drive name {("A", "B", "C" or "D")
) 12 Disk system Enables a disk replacement.
iwﬁ reset When the disk system is reset, all the
disks can be read or written and disk
drive "A" is sgelectad.
20 2B (function code)
D% Return code (set at raturn)
2 Unused
03 Drive names (A", "B", "C" or "D")
13 Systen disk Copies the system area and £ile of the
Jeneration system disk set in drive "A", to the
{SYSGEN) disk set in drive "B". After copying, !
| the digk in drive "B" can be used as a
system disk.
29 2C (fdnction code)
01 Return code (set at ra+turn)

19-8
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No. Function Packet o T
data No. Description .
14 Disk free Provides the frese aresa size of the
arsa calcula~ disk in the specified drive in 2K-byte
tion (DSKF) units.
o0 D (function code)
21 Return code (set at return)
02 Unusead
03 Drive name {("a", "B", "C" or "D")
94 Free area size (binary value in
2K-pbyte units set at return)
15 Direct read Reads data from the specified tracks
from disk and sectors of a floppy disk.
{DSKIS) (o}0) OE {(function code)
01 Return code (set at return)
02 Unused "
93 Drive name (“A", "B", "C" or "D")
24 Track number (binary value in the
range of 9 o 3%;3) : :
05 Sector number {binary value in the
range of 1 to 644;)
26 ~ 77 Buffer address (must be entered in the
order of high- and low-order bytes. 1
In this case, however, the message
work area of EPSP driver routine is
used. ) ,
16 Disk all Copies all the contents of the floppy %
cOopY . disk in the specified drive to the '
disk in the other drive of the same ‘
floppy disk unit. {i.e., from "A" to ;
"gv, from “"C" to "D") ;
29 F (function code) l
01 Return code {set at return) ;
02 Unused %
03 Drive name ("A", "B", "C" or "D") !
NOTE: ‘
With drives “A" and "B", disk i
copying must be from “A" to "B". §
With drives "C" and "D", disk 1
copying must be from "C" to "D"

ClibPDF - www .fastio.com
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19.4.3 BSCINT return codsas
Code Meaning :
(Hex) |
29 Normal completion of operation —
o1 The specified file is not found. !
92 End of File (EOF) was detected during file input. 1
?
23 The file already exists.
04 The specified device is not found.
@5 No directory area exists.
- 06 No disk area exists.
07 The specified record number is incorrect.
28 The disk is write-protected.
23 The file is not opened.
3A The specified f£ile number is incorrect.
2B The specifiesd file mode is incorrect.
2C The specified file is already open. .
2D The number of opened files is too many.
1§ The specified file descriptor is incorrect.
— oF an error has occurred during a read opexation.
. 19 An error has occurred during a write operation.
19.5 EPSP (EPSON Serial Communicatinon Protocol)

10.5.

The B

desc

1 EPSP functions
PSP is an interface between thée EPSP driver aad the TEDOS as

ribed in Chapter 4. The EPSP on the TF-20 gide has the followin

functions:

()

(2)

{3)

Digk system resat

Corresponds to Item (12) of paragraph 19.4.1.
Pije open

Corresponds +to Item (1) of paragraph 19.4.1.
File close

Corresponds to Ttem (2) of paragraph 108.4.1.

10-10

ClibPDF - www .fastio.com



ClibPDF -

(18)

(20)

First directory search

Corresponds to Item (8) of paragraph 19.4.1.

Next dicectory search

Corrasponds to Item {9) of paragraph 19.4.1,

File delets :

Corresponds to Item {5) of paragraph 10.4.1.

File creation

By this function, the & ctory and memory are initialized and a

ire

file empty of data Ls created.
Random read
Corresponds to Item (3) of paragrapn 10.4.1.
Random write
Corresponds to Item (4) of paragraph 10.4.1.
File size calculation
Corresponds to Itam {7) of paragraph 10.4.1.
Disk all copy
Corresponds to ITtem (18) o
Direct write (128 bytes) i

Corresponds to Item (10) o
Disk formatting (FRMAT)
Corre

e grapgh 180.4.1.
to disk (DSKOS)
paragraph 10.4.1.

sponds to Ttem {11) of paragraph 19.4.1.
Svstem disk generation (SYSGEN)
Corresponds to Item (13) of paragraph 10.4.1.
Disk free area calculation (DSKF)
Corresponds to Itam {14) of paragrach 10,4,1,
Direct rezad (128 pytes) from disk (DSKIS)
Corresponds o Itam {13) of paragraph 19.4.1.
Disk boot
3y this function, file "BOOTB?.SYS" is hooted to thae HX-20 fron
the system disk in the disk drive A of the TF-20. In other words,
this function opens file "BOOTS0.5YS", reads 128 bytes of data

L ki open
only and transfers them to the HX-20.
Load open
By this function, file "DBASIC.SYS" contained in the system disk
in the drive A of the TF-20 is opened and then loaded into the
RAM of the TF-20. After the loading,:the file is relocated on
the RAM of the TF-20 using a reYOCataDlP flag {one of the load
open parameters) and an anding or starting address. Return code
"FE" 1f the corresponding file is not found, or return code "@d"
if found, is returned to the HX~-20 together with the file size
of "DBASIC.SYS",
Load close
This function indi
has been complete
function.
Read one block
By this functi
re;ocatau in its

icates that the transfer of file "DBASIC.SYS"
d. In this casa, the TF-29 does not perform any

,J
it O
o
<
o~ 11:
o

pned, rea
ed to the HX-20 in

10-11
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19.5.2 Subroutne “OUTSRL"
- Subroutine "OUTSRL" handles the data transmission/raception of EPSP?
as follows:
(1) Creation of a parameter packet
Parameters are given in the form of a packet as shown ia Pig.

Y
A

Text format 00: Dars wransfar from the mastzc  (HX-20%

Terminal 1D {Drive A'ar 8: 31, Drive Cor D0: 32,

#2 Master 10 122, ;) {HX-20}
+3 Massage function
~d Text lenath minus i
- - -5 Dava 0

g1 i Dawt

Fig. 10-5 Parameter Packet of Subroutine “OUTSRL"
(2) Subroutine call
The first address of the parameter packet is set in the index
register to call subroutine "OUTSRL" (entry point: FF70). For
dstails of the EPSP, refer to Chapter 4. For details of the EPSP
functions on the TF-20 side, refer to the aext page.
2EPS? side
Open file
Driva : "A" filename, file type: ABC, BAS
File mode: Seguential cutput "0°
OUTSRL EQU SFF
LDX =PACKET
JSR OUTSRL ... "Routine for data output
to the serial interface
,/A\~
- PACKET EQU  x
FMT FCB $90, $30, S20, SoF, 30E
MSG FCB $00, 301, S0t
FCC /ABCaosaooan)/
FCC /BAS/

19-12
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10.6 Function Table of Floppy Disk Unit

FMT | DID | SID | FNC | SIZ | Text Description of function and text
data No.
Terminal floppy reset
29 SS MM OE 9 o0 XX
01 MM sSs 28 (0} 20 Return code 09
File open
02 |SS (MM |QF |OQE | 00 High~order byte of FCB address in
HX~20
01 Low-order byte of FCB address in
HX~20 '
02 Drive code (1: Drive A or
2: Drive B)
03 ~ 0A Filename
28 ~ OD File type .
28 Extent number (Normally 92)
21 MM 55 oF 09 00 Return code
BDOS error (See Note at the end
of this table.)
FE: File not found.
{ndes other than the abhove:
Normal
Pile close
00 |SS MM 10 | O k) High-order byte of FCB address in
HX-29
21 Low-order byte of FCB address in
HX-20
21 |MM [sSs |10 |oo | 90 Return code
{The same resturn code as that at
file open.)
First data search
20 SS MM 11 oC 00 Drive code (1 or 2)
21 ~ 08 Filename
29 ~ 0B File type
2Cc . Extent number (Normally 0)
D1 MM Ss 11 20 00 Return code
{The same return code as that at
file open.)
21 ~ 20 Directory FCB entry
(The FCB of the found directory
ig entered.)
Next data search
00 8S MM 12 00 29 XX
D1 MM SS 12 20 00 Return code
{The gsame return code as that at
file open.)
01 ~ 20 Directory FCB entry
{The FCB of the found directory
is entered.)

wyvvw . fastio.com
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FMT | DID | SID | FNC | STZ | Text Description of function and text
! data No.
File creation
29 @ S8 MM 16 DB o0 High-order byts of FCB addrass in
: HX~-20
| 21 Low-crder byte of FCB address in
3 HX-20
| 02 Drive code (1 or 2)
| 23 ~ 0a | Filename
% 2B ~ 0D File type
| E 0 BExtent number {(Normally 0)
P91 MM |SS 16 | 0D | 0O Return code
; {The same return code as that at
i | file open.)
é File rename
f‘\ 00 1 S8S (MM |17 {1F | 00 Drive code (1 or 2)
* ®1 ~ 08 | Filename before change (8
characters)
29 ~ 0B | File type befors change (3
characters)
ocC Extent number
?D ~ OF Unused
10 Drive code (1 or 2)
11 ~ 138 Filename after change (8
characters)
19 ~ 1B File type after changs (3
characters)
i 1c Extent number
2 1D ~ 1F Unused
21 MM 353 17 3] 09 Return code
{The same return code as that at
, file open.)
Random data read
—~ 29 SS MM 21 04 o0 High~order byte of FCB address in
) HX =20
{VE R Low-order byte of FCB address in
HX-20
a2 RD N
23 R1 J Random record numbers
24 R2
D1 MM SS 21 82 29 Extent number
21 Current record number
02 ~ 81 Read data (128 bytes)
82 Return code
BDOS error (See Note at the end
j | of this table.)
i | Codes other than the above:
{ Normal
L
10-14
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FMT | DID| SID| FNC | SIZ| Text Description of function and text
data No.
Random data write
080 Ss MM 22 84 (10 High-order byte of FCB address in
HX~20
21 Low-~order byte of FCB address in
HX-20 :
02 ~ 81 Write data (128 bytes)
82 R1
83 RT] Random record numbers
- 84 R2
N1 MM SS 22 02 00 Extent number
01 Current récord number
02 Return code
BDOS error (See Note at the end
of this table.)
Codes other than the above:
» | Normal
: File size calculation
20 {SS | MM 23 {91 | 00 High~order byte of FCB address in
i HX=29 ‘
; D1 Low-order byte of FCB address in
| HX-20 .
21 MM Ss 23 3@5 03] Extent number
! i 21 Current record number
! 02 RO
i 23 R1 | Random record numbers
04 Tl R2
25 Return code (Always 0)
Disk all copy
01 Ss MM | 7A D (030} Drive code {1 or 2)
1 MM sSS pz:\ 02 [0})] High-order byte of currently
copied track number
21 Low-nrder byte of currently
copied track number
9 to 39
FFFF : End
D2 Raturn code (BDOS error or Q)
Direct write into disk
M0 |SS |MM 7B (82 | 00 Drive code {1 or 2)
D1 Track number (0 ‘to 39)
02 Sactor number (1 to 64)
023 ~ 82 Write data (128 bytes) .
00 MM Ss 78 630] 00 Return code (BDOS error or 0)
Disk formatting (FRMAT)
09 88 MM 7C D9 00 Drive code {1 or 2)
D1 MM SS C D2 o0 High-order byte of currently
formatted track number
D1 Low-order byte of currently
formatted track number
9 to 39
FFFF ¢ EBEnd -
02 Return code ({BDOS error or 0)

ClibPDF - www .fastio.com
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TMT | DID | SID| ENC| SIZ| Text | Description of function and text
' i data No.
i ' New system disk generation
5 (SYSGEN)
20 | SS MM | 7D | @0 | 090 XX
“p1- (MM iss | 7D | 02 | @9 0000 : Not end
; 01 FFFF : End
| 02 Return code (BDOS error or 0)
} Disk free area calculation (DSKF)
20 | SS i MM 75 o0 00 Drive code (1 or 2)
?1 MM | SS 7E 01 09 Free area size (in 2K-byte units)
s 01 ’ Return code. (BDOS error or 0)
i : Dirsct read from disk (DSKIS)
| 00 SS MM TF 22 00 Drive code (1 or 2)
o . 01 Track number (9 to 39)
R - 02 | Sector number (1 to ©64)
‘x\’\_ 21 MM SS 78 80 09 ~ 7F Read data (128 bytes)
_ 80 Return code (BDOS error or 0)
Disk boot '
20 | ss (MM | 80 | 00 | 00 Application ID
in BASIC 8®16 ... BOOTB8®.SYS)
D1 MM SS 8D FF 02 Return code
29 : Nornmal
FF : File not found.
. 21 ~ FF Read data
’ * Load opan
20 ss MM 81 oD o0 ~ 07 Filename (the filename of DISK

: BASIC is "DBASIC".)
88 ~ 0a ¥ile type (the file type of DISK
BASIC is "S¥S".)
0B Relocate flag
. 59: Do not relocate.
s . . ®1: Relocate from the starting
' ' address.
?2: Relocats from the ending
agddress. :
ac ~ oD Ending or starting address
21 MM SS 81 22 00 Return code '
09: Normal

i FF: File not found.

31 High-order byte of file size
@2 Low-order byte of file size
—
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FMT| DID | SID| FNC | SI2 | Text Description of function and text
data No.
Load clese
29 SS MM 82 00 | 20 XX
01 MM | SS | 82 |00 |00 ‘ Return code (Always 0)
Read one block
O | Ss | MM | 83 a1. | 20D High-order byte of current record
number N
o1 Low-order byte of current record
number
21 MM | SS | 83 |82 |80 High-order byte of current racord
, number
D1 Low-order byte of currant record
numbhey
22 ~ 81 Read data
82 Return code (00: Normal; FF: End)
NOTE: The term "BDOS error" used in the above table refers to one of

the following errors; a read error (ercor code: FA), a write
error (error code: ¥B), a drive select error {error code: ¥C),
and a write protect error (error code: FD or FE).

The format of the file control block (FCB) usad by the floppy disk
anit is as follows: -

0 3.9 10 {1 12 i3 1413 16 31 3233 33
. !
~yt ol o
dr =N tit2 3 lex izl s2irc DM QC; ro ;35
i |

dr: : Disk drive code (20 to 16) (Use of code 05 to 16 will

ClibPDF -

result in an error.)

02: A file is assigned to the standard disk drive.
@1: Disk and disk drive A are selected automatically.
92: Disk and disk drive B are selected automatically.

16: Disk and disk drive P are selectad automatically.

FN: Filename consisting of a maximum of 8 characters

{in ASCII codes). .
If no filename is given by the user, blanks (20)
will be filled as the filename.

, t2, t3: File format (in ASCII codes) .
As ASCII codes, bits in the ugpef row are selected
and high~order bits set to ® are used. These bits
when represented by tl, t2 and t3 are as follows.
t1=1: Read only file
t2=1: No system file, FILES list

ex: File extent (Normally 0)

This is a number to indicate the curresnt location of
the logical extent, and is normally set to 00 by the
user. This number must be a valus in the range of 9
to 31 when a file input/output is to be perfornmed.

10-17
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st: Used within the system.

52 Used within the system. s2 is set to ® when a file is
to be opened, created, or called for search.

rc: Record number of the logical esxtent indicated by "ex"
and must bhe a value in the range of 9 to 128.

DM: A value set and used by the system.

cr: i A value indicating the location of the record where
data read/write is being performed in seguential file

. processing. This value is normally set to @ by the

user.

@, rl, r2: Random record number indicated by a value in the range
of 2 to 65535. r®, r! and r2 ars used to configure 24
bits. ¥® indicates the low-order digit, r! the high-
order digit, and r2 an overflow.

190-18
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11.1 General

APPENDIX Sample Lists
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11.1 General :

The interface between the master and slave MCUs consists of two signal

lines. Serial communication is performed at 38.4K BPS. Slave MCU

operations are performed in response to instructions (commands) sent

from the main MCU. The master CPU uses the serial interface to

communicate either with the slave MCU or externally.

The slave CPU supports the following functions:

(1) Operation of the microprinter "

(2) Data reception via RS-232C port

(3) Data I/0 for external cassette

(4) Data I/O and operation of built-in microcassette

(5) Output for piezoelectric speaker

(6) Control switches for serial, power supply and bar code reader
power

11-1
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117.2 Commands for Slave MCU Control

Commands are sent to the slave MCU wvia the 38.4X-BPS serial interface,
Commands are one byte in length. However, for some commands, parameters
are added. The standard communication procedure involves sending a
command from the master MCU and receiving an ACK signal from the slave
MCU in response. The sequence for commands sent with parameters is shown
below.

Cammand
ACK

Paramster 1

Parameter n '\\

{
Fig. 11-1 Command Transmission Sequence

First, a 1~byte command is sent to the slave MCU. The SNSCOM subroutine
{entry point FF19) is called to receive the ACK signal. For details of
commands, see.the command table.

For data reception from the RS-232C or cassette, the slave MCU sends
serial input data to main MCU upcon completion of command reception.
Data received by the slave MCU under this condition are assum2d to be
commands and the current iaput mode is cancelled.

11.3 Cancelling a Command
The command being executed 1s cancelled if an overrun error occurs
during serial communication. (For example, if overrun occurs when
— 100-1line feed is specified for the microprinter, the current command is
P aborted and the system gces into WAIT status pending receipt of a fresh
S command.) If new data is received from main MCU while ‘a command is being
executed by the slave MCU, the data is set in the receive register hut
not processed. At this point, if new serial communication data is
received, the data in the register is destroyed, causing an overrun
error. _
To cancel a command, the master MCU sends a series of BREAK commands to
the slave MCU. Subroutine BREAKIO (entry point FFA3) is provided for this
- purpose.
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11.4 Slave MCU Command Transmission Subroutine

_Subroutine name

Entry point

Description

SNSCOM

FF19

Transfers a command or 1 byte of data
to the slave MCU via SCI.

Parameters:

At Entry
(A) Transmit data (Command)

At Return

{C): Abnormal I/0 flag

(A): Return code (Transmit data from
slave MCU)

Registers retained
(B), (X)

Subroutines referenced
None

Variables used
None

wyw . fastio.com
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11.5 Commands to Slava MCU

Command | Master MCU data Slave MCU * Description T
L responsa _—
20 Q9 21 (ACK) Slave MCU ready check. ACK is returned
when the slave MCU is ready to receive
a command. The slave MCU makes no
L 1 L response if it is not ready.
21 21 ?1 (ACK) Sets the constants required by slave
: MCU in the field. The following wvalues
are set: Generated polynomial '
expressions, BCC register value,
RS=-232C bit rate, cassette (external
or built-in microcassette), micro-
L cassette tape counter setting.
02 02 ®1 (ACK) | Initialization. The status of serial
. - 3 communication driver remains unchanged.
LR 23 23 21 (ACK) Opens masks for special commands.
(Command) Commands 96, 27, 08 and 9B cannot be
AR executed unless the masks are opened,
(Parameter) - Any wvalue other than AA indicates that
L the mask is closed. 1l
04 04 91 (ACK) | Closes masks for special commands. - |
®5 25 21 (ACK) Reads slave MCU memory. ’
ah (Upper byte 21 (ACK) NAK {®F) is returned in response to 95
of address) | if the mask is not open.
al (Lower bvte 4 (Data)
- of address) . 1
26 1513 21 (ACK) Stores data to the memcory address
ah (Upper byte ®1 (ACK) | specified by the slave MCU.
of -address) OF (MAX) is returned and command
al {Lower byte 1 {ACK) execution is aborted if the mask is
of address) not opened.
. | d (pata) 01 (ACK) L L 1
—~ @7 07 21 (ACTK) Performs logical OR operation for the |
P ah (Upper hyte 21 {(ACK) data at the memory address specified
{ i of address) by the slave MCU and the specified
i al (Lower byte 21 (ACK) data and stores the result in the
of address) specified address.
d (Data) T 91 (ACK) PF (NAK) is returned and command
execution is aborted if the mask is
- not opened. o
28 08 ' 21 {ACK) | Performs logical AND operation for the
ah (Upper byte ®1 (ACK) data at the memory address sgspecified
. of address) by the slave MCU and the specified
al (Lower hyte 01 (ACK) data and stores the result in the
of address) specified address.
d  (Data) 21 (ACK) OF {NAK) is returned and command
executlion is aborted if the mask is
- not opened.
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Command | Master MCU data Slave MCU - Description

S S response X
29 k) 21 (ACK) Unused (In version 2, bar-code reader |
L L power ON) ] ]
oa 0): 21 (ACK) Unused (In version 2, bar-code reader
- I ' power OFF) |
0B 2B |1 01 (ACK) Sets the program counter to a
ah (Upper byte 21 (ACK) specified value. (Jumps execution to a
of address) specified address.)
al (Lower byte 21 (ACK) QF is returned and command execution
n of address) is aborted, if the mask is not opened.
BC oC 92 (ACK BREAK, Terminates processing and sats
‘ for the system to command WAIT status.
n BREAK) ) N
oD 2D 21 {ACK) Cuts OFF p§@er supply. Command
AA 21 (ACK) execution is aborted if parametar AA
L is omitted. 1
| _0E ~ OF | Undefined N
A0 190 81 {(ACK) Activates the bullt-in printer. Prints
d (Data) D1 (ACK) out 6~dot data (Bit ® to bit 5). Dne
dot-line is printed by repeating this
- command procedure 24 times. 1
11 11 21 (ACK) Feeds the ‘specified number of dot
4 {Number of 21 (ACK) lines to the built-in printer,
» lines) ; - ————
12 12 21 (ACK) Activates bullt-in printer motor for
approx. 1.2 sec. {(Paper feed
. operation) )
13 ~ 1F Undefined . |
29 20 21 (ACK) Zxecutes external cassette ready

check. Code 21 is returned when the

external cassette is ready. The

external cassette makes nc response if

it is not ready.

21 21 ®1 (ACK) Sets constants for the extarnal

dl (Upper byte of | 21 {(ACK) cassette.
time (MCU
clocks) of 1/2
cycle for data; Data 1 Data O
1Y) R b---

d2 {(Lower byte of | 21 (ACK)
time (MCU
clocks) of 1/2 ' i

|

cycle for data

1) I S L
d3 (Upper byte of | 21 (ACK) { L
time (MCU r %’ f~%
clocks) of 1/2 1/2 period of data 1 1/2 period of data 0
cycle for data .
i@!)
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