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LINKING ASSEMBLY PROGRAM WITH FDOS

An object program generated with the FDOS editor, assembler and linker can be executed with the
RUN command.

Example 1:  1>RUN GALAXY

This command loads GALAXY.OBJ into memory from the floppy disk and executes it. Execution
of a RET statement in the object program returns control to FDOS. The contents of the stack pointer
must be restored to the value contained when the object program was called before the RET statement is
executed. CF must be reset before control is returned because an error message will be output on the

assumption that the ACC contains a systen. error code if CF is set.

Global switches and/or arguments can be assigned after the file name in the RUN command as shown

below.

Example 2:  2>RUN ASMZ8/P CONT‘ROL—A
Global switch ~ Argument

In this case, FDOS converts the entire command line into intermediate codes (refer to the LIBRARY/
PACKAGE Manual), and loads ASMZ8.0BJ into memory from the floppy disk, then executes it. At this
time, the HL register points to the intermediate code corresponding to /P (88H). The RJOB area in FDOS
has the same value as the HL register.

Switches and arguments following the file name (ASMZ8) must be decoded by user object program.
They can be decoded using FDOS subroutines. When the last character (" : " or ODH) is decoded, the HL
register contents must be stored in RJOB. To return control to FDOS, execute a RET statement in the
object program.

The sample program listed on the following pages illustrates command line decoding. It outputs an
ASCII file to the CRT display or printer. This program operates in a manner similar to the FDOS TYPE

command. The file name of this program is TYPE’. Thus, executing
Example 3: 2>RUN TYPE’ ABC

outputs file ABC.ASC to the CRT display and executing;
Example 4: 2>RUN TYPE’/P ABC

outputs ABC.ASC to the printer.

All external labels (indicated by the E message) in this program list are defined in FDOSEQU. LIB.
See page SYS- 46 in System Command for the RUN command.
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—Sample Program (Command)—
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USER CODED 1/0 ROUTINES 3

FDOS supports control programs not only for the floppy disk drive but for the printer (SLPT) and the

paper tape reader ($PTR), etc. Other I/O devices can be operated under the control of FDOS by means

of user coded control programs.

—User 1/0 Routine—

A user I/O routine consists of the following sections.

A.
B.
C.
D.

Device table (57 bytes)
ROPEN or WOPEN procedure
Data transfer program
CLOSE and KILL procedure

These sections are explained below using the FDOS paper tape reader control program ($PTR) as an

example.

A.

Device Table (line 9 through 27, bytes O through 56)

X FDOS uses bytes 0 through 2 (FLAG 0 ~ FLAG 2).

This area must be written exactly as it is shown.

X Byte 3 (FLAG 3) represents the attribute of the I/O device.

Bit7: 0
Bit 6 : 1 indicates that tabulation is possible. (This bit is set to 1 for the printer. See Note 1 on
page 7.)

Bit 5 : 1 indicates that parity specification ($PTR/PE,V etc.) can be made.
Bit4: 1 indicates that only .ASC-mode files can be transferred.

Bit3: 0

Bit2: 0

Bit 1 : 1 indicates that WOPEN is f)ossible. (See note 2 on page 7.)

Bit 0 : 1 indicates that ROPEN is possible. (See note 2 on page 7.)

> Byte 4 indicates the data transfer format. (described later)

> Bytes 5 and 6 are the starting address of the subroutine to be called during ROPEN execution.

> Bytes 7 and 8 are the starting address of the subroutine to be called during WOPEN execution.

(WOPEN is not executed for $PTR so DEFW 0 is specified in this program.)

>k Bytes 9 and 10 are loaded with data by the FDOS STATUS command. (Not used for $PTR.)
> Bytes 11 through 14 (OBH ~ OEH) are the starting addresses of the subroutines for CLOSE and

KILL processing.

> Bytes 15 through 22 (OFH ~ 16H Procedures 1 ~ 4) are loaded with data transfer routine ad-

dresses. The data transfer procedure differes according to the transfer format.
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ROPEN

Transfer format 1 4
Procedure 1 Input 1 character Input 1 line
(ACC «— data) (From the address indicated by DE to
a CR code.)
Procedure 2 ~ 4 Unused Unused
WOPEN
Transfer format 1 5
Procedure 1 Unused Carriage return
Procedure 2 Output 1 character Output 1 character
(ACC : data)t (ACC : data)t
Procedure 3 Unused Output 1 line
(Corresponds to monitor subroutine
MSG)
Procedure 4 Unused Output line
(Corresponds to monitor subroutine
MSGX)

+On .ASC mode, ODH means carriage-return,
and OCH means form-feed.

> Byte 23 and 24 (17H and 18H) are used by FDOS.
% Byte 25 (19H) is used only when bit 6 of FLAG 3 is 1, in which case it must be loaded with the
number of characters of the line which have been output by I/O routine.
> Byte 26 (1AH) is loaded with the file mode by FDOS.
% Bytes 27 through 56 (1BH ~ 38H) are the device name (up to 16 characters); the rest area must
be reserved with DEFS.
sk When the transfer format is 4, a buffer area for 1 line is reserved after the byte 56 with DEFS.
B. ROPEN or WOPEN procedure (lines 50 through 61)
Only ROPEN is neede for the paper tape reader ($PTR). The tape feeder is skipped by this proce-
dure. WOPEN is also used to start a new page during output of an assembly listing.
C. Data transfer program (lines 62 through 95)
Program which performs actual transfer of data.
D. CLOSE and KILL procedures (lines 60 through 61)
No function with $PTR.

To return control to FDOS from the ROPEN, WOPEN, Procedure 1 ~ 4, CLOSE or KILL routines, set
registers as follows before executing the RET statement.
Normal : CR<«—0
Error : CF<«— 1, ACC «—error code (refer to the System Error Messages in the System Com-
mand Manual.)
Fileend : CF<—1,ACC<—0
The contents of the IY, BC’, DE’ and HL' registers must be saved in any case.
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—Relocating User 1/0 Routines—

First, assemble the program coded (the program name DVM is used below).
Example 1: 2> ASM DVM, $LPT/L[CR]

Next, relocate the file to generate the object program. A higher loading address must be specified at this
time because of factors related to the LIMIT command described later. Take care to ensure that addresses
do not overlap when two or more user I/O programs are used. If necessary, link MONEQU.LIB or

FDOSEQU.LIB with the user I/O programs.

Example 2: 2> LINK $C000, DVM
Example 2°: 2> LINK $C400, CDISP, $FD1 ; FDOSEQU.LIB

—Linking User 1I/0 Routines with FDOS—

User I/O routines must be linked with FDOS I/O controller every time FDOS is activated.

First, use the LIMIT command to reserve an area in memory for loading the object program (DVM.OBJ).
Example 3: 2> LIMIT $C000

Next, load the object program.
Example 4: 2>LOAD DVM

Finally, link the routine to the FDOS I/O controller. $USR1 through 4 are provided in FDOS as devide

names for user I/O routines; assign the user I/O control routine to one of these device names.
Example 5: 2> ASSIGN $USR1, $C000

Now the user program is linked with FDOS and can be called by specifying $USR1 (~4). It is conveni-
ent to prepare EXEC files which include LIMIT, LOAD and ASSIGN commands such as those shown
above. (Refer to the System Command Manual).

User I/O programs are called as shown below.

Example of use by FDOS commands

2>TYPE $USRI
2>XFER DATA4, $USR2
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Example of use by BASIC compiler

10 ROPEN #2, "$USRI1"
20 INPUT #2, A$

30 IF EOF (#2) THEN 100
40 PRINT AS

999 CLOSE #2

Note 1: Bit 6 determines the functions of BASIC statements PRINT # and INPUT #.
When bit 6 = 1, data is treated in the same manner as with the PRINT and INPUT statements.
When bit 6 = 0, separators (" ," and " ;") in the PRINT # statement are replaced with
and commas included in the input character string for the INPUT # statement are treated as data;
only is regarded as a data separator. (This is the same as with the PRINT # statement
supported by SA-6510and the PRINT/T statement supported by SA-5510.)

Note 2: Both ROPEN and WOPEN are possible, when both bit 1 and bit O are set, but they cannot be

executed simultaneously.
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—Sample Program (1/0 Driver)—
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FTR/FTF DRIVER FOR MZ-28A FLDOS.
COFYRIGHT 1281 BY SHARP CORP.
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$FTR:

$PTRNM:

$PTPNM:

$FTRNR:

$PTRO:

CLC:

EQu

ENT

DEFW
LEFE
DEFE
DEFE
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFS
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DEFE
DEFS

ENT
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DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEF3
DEFS
DEFS
DEFM
DEFB
DEFS

LD
CALL
RET
CALL
JR
LD
AND
JR
LD
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XOR
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i
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cLC
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IFLAGA, 1
sFLAGZ
SFLAG2

s TRANSFER FORMAT
$ROPEN
SWOPEN
SSTATUS
sCLOSE
SKILL
sFROCH
sPROCZ2
sPROCE
sPROCA

sFILEMODE
sFILENAME

sFLAGHE, |

sFLAG2

sFLAGZ

sTRANSFER FORMAT
sROFEN

SWOFEN

C3STATUS

SCLOSE
sKILL

sPROCIH
sFROCZ
sPROCS
sPROCS

sFILEMODE
sFILENAME

sROPEN



¥% 728 ASSEMBLER SA-7281 <FTRP» FAGE @2 L2azEael

A1 B@37 C9 RET

5 DR » COYSEGE SPTRiL:  EAlSs $FTRIN SGETIC
"33 A ns RET C

B4 @asc 1BpDEG LD HL $FTRD
RS AAsF 7E LD ArM

e BETE 78 Lo My B

B7 8av1 A7 AND A

HE @@av Cca RET NZ

1Y [/A[Y3 37 SCF SEOF
18 6ae4 C9 RET

11 8925 3

12 8825 2EEF $FTRIN: LD A EFH

2 @R?7 D2FD ouT (FDH) + A
14 @72 CORAEG $FTRZ: CALL $FTRCE
15 8a?C CRA7 BIT 4:4A

14 BEYE ZE8F2 JR 2y$FTRZ
17 ©8A8 COBAAA $PTR2: CALL $PTRCE
18 BEAZ CRB&7 BIT 4, A

17 BBAS ZAF? JR NZ,$PTRZ
29 BBEA7 DORBFC IN Ay (FCH)
21 BBA? 2F CPL

22 GOAA 47 LD EsA

22 BBAR ZEFF $PTRS: LD &AsFFH

24 BEAD DIFD ouT (FOH) s A
25 BRAF 9 RET

24 GEERE DRFD $FTRCK: IN Ay (FIH)
27 QGRBZ CRAF BIT S A

8 @BER4 C2 RET Z

29 88BRS F1 FOP AF

J8 @aRé CDARGGA CALL $PTRS

21 8PB? 37 SER

32 BEBA ZE2C LI A, LG SNOT READY
23 BABC C9 RET

24 GERD $FTRD: DEFS i

23 BABE 3

24 BERE 3

37 BEBE FIZ $FPTPIC: PUSH AF

22 @ERBF DEFD IN Ay (FOIH)
3% BAC1 E&AL AND 1

43 @EC: zZe1s JR 2+4FTRZ2a
41 B#ACS 2EFE LD A:FEH

42 @ECT7 DIFD ouT (FOH) A
432 @ACY? Z21Q8QG LD HL s @H

44 @ 2B $FTFiG: DEC HL

4% @gCDh DRFD IN Ay (FOH)
4¢ GRCF E&Gd AND 1

47 3301 2304 JR Ly$PTRZA
4% gahz 7C Lo A+H

47 @Bh4 RIS OR L

SE BEDS @@ NCOF

51 a/bés @A NOF

52 6607 IE3C Lo A &E SNOT READY
53 gapy 222 JR Iy 4PTRAB
54 @EDE 1S2EF JR $FTF1G
55 8a8nn H

5S4 @EDOD 2EFE $FTF26: LD AsFEH

57 88D0F DZFD ouT (FOH) » A
52 @E8E1 DRFD $FTRZE: IN A (FIH)
39 BAE3 CR47 BIT HyA

LB BRES ZGBFA JR NZ,$FTFZE
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DEFD
218889

: 2E

e
BS

£ 3E4E

2oie
DEFD
CER4F
20F2
DBFD
CRAF
Z28ED
DBFD
CR4F
22FA

- DRFD

CRA4F
ZEF4
E1l
F5
ZEFE
OZFD
chzea1
by 1]
D3FC
Ed
)
27
o

115485
CO1113
ik
Be9s
£S5

AF
COBRE@A
1
I2EF
18F&
o9
111858
1B

74

B3
20BFB
co

SFTRAE:

$PTRSG:

T

$PTR&E:

$FTPNR:

$FTFFD:

DLYS@:

<{FTRF> PAGE &2

FOF AF

FLUZH AF

B

OuT (FCH)»A
LD AsFLCH
ouT (FIOH) A
Lo HL : BH
DEC HL

Ln A+ H

0R L

Lo As72

JR Z+$FTRLE
IN Ay (FOH)
REOF i+A

JR NZ:;&FTFP404
IN Ay (FIIH)
BIT 1:4

JR NZ,$FTF4G
IN Ay (FOH)
BIT 1:A

JR Z+EFTFSA
IN A (FIH)
BILT 1:4

JR Z3%PTPSH
FOP HL

FLZH AF

LD AsFEH
auT (FIH) » A
CALL oLy=zau
LEC A

ouT (FCH) s A
FOF AF

RET NZ

SCF

RET

L.D DE,»$PTFNM
CALL IOWAIT
RET &

LI R, 156
FIESH B

XOR A

CALL $PTPIC
FOF BLC

JR Cy$PTPFNR

OINZ $PTFFO+2
RET

LD DE, 14
DEC DE

LD AsD
OR E

JR NZ,-3
RET

END
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I/O ports with addresses equal to or higher than B0 are reserved by the manufacturer for control of

external devices; those used by FDOS are assigned device names such as $LPT.

00
User ports
BO
(RS-2320)
Co
DO
D8 Floppy disk
(8FD1 ~ $ED4)
EO
FO
FC Paper tape punch and
reader ($PTP, $PTR)
FE Printer
($LPT)
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PAPER TAPE PUNCH AND READER INTERFACE

FDOS has built-in paper tape punch and reader control programs. These are assigned the device names
§PTP and $PTR, respectively. In actuality, however an interface circuit must be established with a
universal interface I/O card to connect the paper tape punch and reader with the MZ-80 series micro-
computer. The circuit diagram is shown on page 40.

The method for controlling the paper tape punch and reader is not standardized. A paper tape punch
and reader which can be controlled by FDOS must have the following signal timing system. The signal
names and timing charts shown below are based on the RP-600 paper tape punch and reader manufactured
by Nada Electronics Laboratory. (For details, refer to the manual included with the paper tape punch and

reader.)

—Signal Name—

< Puncher > :
PE; DT, : Data (PTP «— CPU)
MI* : Motor ON/OFF control signal (PTP <— CPU)
ST : START/STOP control signal (PTP<«— CPU)
TO . Timing signal (PTP — CPU)
(RDY)** : Ready state signal (PTP — CPU)
(This signal is not output from the RP-600 since it can be used in remote
operation. Ground it when the RP-600 is used.)
< Reader >
RD; ~RD, : Data (PTR — CPU)
STA : START/STOP control signal (PTR <— CPU)
SPR . Sprocket signal (PTR — CPU)
RB . Tape end signal (abnormal stop signal) (PTR — CPU)

* Do not connect when the motor is not remotely controlled.
** The DPT26A manufactured by the Anritsu Electric Co. outputs this signal, but the RP-600

does not.

—1/0 Ports—

Port FCq is used for data by both the punch and the reader. Port FDy is used for control signals.
See Table 1.

< Punch > < Reader >

0o O17 To X Iz
DT, | DT: | DT; | DT: | DT | OTs | DTy | DT | [Data]  [Rp: | RD: | RDs | RDs | RDs | RDs | RDs | RDs |

O;o 1 0;7 { 020 N % b 027
mie s [ e Wlcondelaenals][ _— ———  [ssa] | [ |

I20 I27 I20 I27
o o i s s [——— Tsmw[ [ ]

Table 1. Port allocation
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—Timing Chart—

Punch
Opera- Z
. o
tion ) =
= - -
Signal s 2 253
M| B |
e yy More than 2 seconds . HX ¥:
ST 4 ]I P {
b —»  «— Within 20 msec
|, Lol Ll Rl
H
®DY) | ' l |
=y *
pr | " * L |
SRR RS T s
Figure 1. Punch timing chart
* The next data to be punched is readied while TO is H and maintained while TO is L.
#* QT is set to L 2 or more seconds after the motor has been started, and is set to H after
TO has risen from L to H for the last data.
Reader
Opera-
\_tion Z =
= (=)
Signal 7 &
STA

1721
-]
~
= =vise et ol it >EE s

Figure 2. Reader timing chart
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—Preparing a Paper Tape Punch/Reader 1/0 Card—

It is convenient to use a universal I/O card (MZ-80I02) for preparing a paper tape punch and reader 1/0
interface circuit. Markings such as O;, or O,, in the port allocation table on page 13 match those on the

universal 1/O card. See page 16 for setting the universal I/O card switches to select port addresses FC and

FD.

The RP-600 internal interface circuit and input and output pin connections are shown below for refer-

ence. (For details, refer to the manual included with the RP-600).
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Punch internal circuit MZ-80102 Reader internal circuit | MZ-80102
SN74368 %1 i SN74LS04 SN74368 o
TA
sis i O DATA ——o— J\{,\% ‘
MC1413 1. 2K SN74LS04 : i
- +—O ST —Do——c{kj———o SPR
2.2K i 5V !
MC1413 MC14049 %2.21( }
F i MI <p O~ STA
MC1413 4.7K MC14049 ’ o
{>o— -0 TO —q>— —O RB
Punch interface circuit Reader interface circuit
Figure 3. Interface circuit (RP-600)
Punch I/O connector Reader I/O connector
Pin Signal Pin Signal Pin Signal Pin Signal
1 | DT, ™ | 14 i RD; | 20
2 | DT, 15 2 | RD, 21
3 | DT, 16 3 | RD; 22
4 | DT, 17 4 | RD, |Data 23
5 | DT; Data 18 5 | RDs 24
6 | DT¢ 19 6 | RDg 25
7| DT, 20 7 | RD, __| 26
8 20 8 | SPR Sprocket signal | 27
8 DT, _ | 21 9 | RDg Data 28 | STA START/STOP
10 22 | MI Motor ON/OFF 10 signal
11| TO Timing signal signal 11 29 | RB Operating state
12 | GND 23 | ST START/STOP signal 12 | GND 30 | FG Frame ground
13 24 | FG Frame ground 13 31
14 32
15 33
16 34
17 34
18 35
19 36
Table 2. Connector pin connections




o —~ or Li# —~ Iiz 028 ~— O27 12¢ ~— I2r
FEFFEFES FEIFEFES FFEFIEEE FFESELSd
FEFFFFEF FEIFIFES SIS FEFFLELS
1Cl4 ICI5 ICle 1CI7
clo cll
W
¥ b T
cs IClO ICI1 ICI2 ICI3 co
i <
T | e | 2 | 2 HE
Q
g ICé 1C7 IC8 IC9 cT
& <
) I R e
cé
RAI
| AR )| 1c3 g
L [* >
28 [ _I b j 1IC4 IC5 ca
C5
AM e
RI FS 1c2 ? j IL'? j S
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c2 ¢ c3 A
&
20 15 10 5 | +
Figure 4. Universal I/O card component location (parts)

(1) Number of ports
Input : 2 ports Output : 2 ports
(2) Port address
All port addresses can be set. (However,
FDOS uses BOy and higher locations.)
The input port for I, ~ 1, is set to an
even address.
The input port for I,, ~ I,, is set to an
odd address.
The output port for Oy ~ O, is set to an
even address.
The output port for O,, ~ O, is set to an
odd address.
(3) Port address setting switches (PS)
Numbers marked on the PS switches corres-
pond to the address bus lines shown below.
Turning a PS switch OFF sets the correspond-
ing address bit to logical "1" and turning it

ON to logical "0".

7
A,

6
As

Switch No.
Address bit

As | As | A5 | A, | A

Universal I/O card port address setting

Example: Setting the PS switches as shown below
sets the port address to FCy.
L LR R b TR S O YY)
DR e
S; Sg S5 SaiS; S, S,
When the PS switches are set as shown above,

ports FCy and FDy are used for this card.

80 OFF
R OFF

MR 4 OFF f z z j z E i
St A1 OFF g%ggggggg
SRR OFF 18E
s OFF

S ON

Caution: Installing two or more interface cards
which have the same port address settings will

result in destruction of ICs.
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COMMAND TABLES & ERROR MESSAGES

—FDOS Built-in Commands—

BOOT

Terminates the FDOS and activates sytem IPL.
Example:  BOOT <

CHATR sign, filenamel, attribute [, ...filenameN, attribute]

Matches the password’s sign and changes the file attribute(s) of the matching file(s) identified by filename to

attribute(s).
. P: Permanent file R: Read inhibit
0: No protection W: Write inhibit

Examples: CHATR KEY, ABC, 0, XYZ, P U : Deletes the file attribute of file ABC and changes the file attribute
of file XYZ to PERMANENT if matches occur with the password
KEY.
CHATR KEY, $FD2 ; UVW, R < : Changes the file attribute of file UVW in FD2 to READ INHIBIT
if a match occurs with the password KEY.
CHATR v : This allows the programmer to interactively specify the password,
file name and attribute.

DATE [MM.DD.YY]

Displays the current date or sets the specified date in month, date, year format. The set information is used as file
information when new files are created.

Global switch /P : Specifies that the date is to be printed on the LPT.
Examples: DATE/P J : Lists the current date on the LPT.
DATE 12 .25 .81 : Sets the current date to December 25, 1981.
DELETE filenamel [, ..., filenameN] @ .%)

Deletes the file(s) specified by filename(s).

Global switch /C : Specifies that each file name is to be displayed on the screen for
verification. The programmer must enter Y to delete it or N to
suppress deletion.

Examples: DELETE ABC. X < : Deletes all files identified by ABC. > .
DELETE /C..A k.. >k . : Displays files identified by A > . >k on the screen for verification
before deletion.
filename : ABC.ASC deleted < Indicates that the file is deleted since "Y' is entered.
filename : ABC.RB < Indicates that the file is not deleted "N " is entered.
filename : AXY.OBJ permanent < Indicates that the file is not deleted because it is assigned the
PERMANENT file attribute.
DIR [$FDn] or [filename] ' @,X)
Displays file information in the directory specified by $FDn or of the file specified by filename on the screen.
Global switch /P : Specifies that the file information is to be output to LPT. The file information is displayed
on the screen when this switch is not specified.
Examples: DIR < : Displays all file information in the current directory on the screen.
DIR/P $FD2 : Qutputs all FD2 file names to LPT and switches the currently logged
disk to FD2.
DIR $FD2 ; ABC. Xk : Displays the file information of files in FD2 identified by ABC. > .

EXEC filename

Executes the contents of the file identified by filename as FDOS commands.
Example: EXEC ABC.ASC </ : Sequentially executes the FDOS commands in file ABC.
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FREE [$FDn]

Lists statistical information about the disk identified by $FDn on the screen or on the LPT.
Example: FREE $FD2 o
$FD2 master left : XXXX used : YYYY
Indicates that the diskette on FD2 is a master diskette, that the number of unused sectors is X XXX
and that the number of used sectors is YYYY.

HCOPY control-code

Copies a data frame from the CRT screen to the LPT.
Examples: HCOPY <

MON

Terminates FDOS processing and returns control to the monitor.
Example: MON .

POKE $nnnn, data [, ..., Suuuu, dataN]

Stores data in the specified addresses in memory.
Example: POKE $000D, 2010, $000F, 40 <

RENAME oldnamel, newnamel [, ..., oldnameN, newnameN |

Renames the file specified by oldname to newname.
Examples: RENAME ABC, XYZ < : Renames file ABC to XYZ.
RENAME ABC, DEF, UVW, XYZ < : Renames file ABC to DEF and UVW to XYZ.

RUN filename

Executes the program in the object file identified by filename.
Example: RUN ABC J : Executes the program in file ABC, assuming it ot be ABC.OBJ.

TIME [HH : MM : SS]

Displays the current time or sets specified time in hour, minute, second format.
The current time is set to 00 : 00 : 00 upon system start.

Global switch /P : Specifies that the current time is to be listed on the LPT.
Examples: TIME/P o : Lists the current time on the LPT.
TIME 16:30:300 : Sets the current time to 16 : 30 : 30
TYPE filenamel [, ..., filenameN] ' @, K)
Lists the contents of the file(s) identified by filename(s) on the screen or on LPT.
Global switch /P : Lists the file contents on LPT.
Examples: TYPE ABC, DEF o : Displays the contents of files ABC and DEF on the screen.
TYPE/P $FD3 ; XYZ < : Lists the contents of file XYZ in FD3 on LPT.
TYPE $PTR < : Reads paper tape data from PTR and displays it on the screen.
XFER sourcefilel, destinationfile2 [, ..., sourcefileN, destinationfileN] (sourcefile only ? | > )
Transfers the source file(s) to the destination file(s).
Examples: XFER ABC, XYZ </ : Copies file ABC to XYZ.
XFER $PTR, DEF < : Transfers the file at the PTR to file DEF.
XFER XYZ, $PTP/PE « : Transfers file XYZ to the PTP with even partiy in ASCII code.
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—FDOS Transient Commands—

ASM filename

Assembles the source file identified by filename and produces a relocatable file and an assembly listing.

Global switch (none) : Specifies that the relocatable file is to be output.

Global switch/N : Suppresses generation of the relocatable file.

Local switch/O : Specifies that the relocatable file is to be output with the specified file name.

Local switch/E : Specifies that error statements are to be output to the specified file.

Local switch/L - Specifies that the listing is to be directed to the specified file.

Examples: ASM ABC < - Assembles source file ABC and generates relocatable file ABC.RB.
ASM/N/ABC, $CRT/E - Assembles source file ABC and displays error statements on the

screen (no relocatable file is created).
ASM/ABC, XYZ /0, SLPT/L < : Assembles source file ABC and generates relocatable file XYZ.RB
and an assembly listing on the LPT.
ASM/ABC, SFD2 ; XYZ /L, $SLPT/E o : Assembles source file ABC outputs the assembly listing to
file XYZ.ASC in FD2 and outputs error statements on the

1] 241 X
ASSIGN devicename, address
Sets the address of a user device drive routine.
Examples: ASSIGN $USRI1, $B000 < - Sets the drive routine address of user device USRI to BOOO
(hexadecimal).

BASIC filename

Invokes the BASIC compiler to compile the source program identified by filename.
Example: BASIC XYZ < : Invokes the BASIC compiler, compiles source file XYZ.ASC and generates relocata-
ble file XYZ.RB.

CONVERT

Converts a file generated with the SA-5000 series BASIC interpreter or the D-BASIC SA-6000 series into a file which
can be used under FDOS, or converts a file generated with FDOS into a file which can be used under the SA-5000
series BASIC interpreter or the D-BASIC SA-6000 series.

Example: ~CONVERT <

COPY

Copies the files on the diskette in drive 1 to the diskette in drive 2. The system matches the passwords in these dis-
kettes before carrying out a copy operation.
Example: COPY <

DEBUG filename [, ..., filenameN]

Invokes the symbolic debugger and links and loads relocatable file(s).

Global switch /T : Specifies that the symbol table information is to be output.

Global switch /P : Specifies that the listing is to be directed to the LPT (the listing is displayed on the
screen if omitted).

Local switch /O : Specifies that the object file is to be generated with the specified file name.

Example: DEBUG ABC, DEF v : Invokes the symbolic debugger, links and loads relocatable files ABC

and DEF and waits for a symbolic debugger command.

EDIT [filename]

Loads the text editor and reads in the file (if specified). The file must be an ASC mode file.
Examples: EDIT & : Loads the text editor and waits for an editor command.
EDIT $FD2 ; ABC o - Loads the text editor and reads in file ABC from FD2.
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FORMAT [$FDn]

Initializes the diskette in $FDn in the system format. The pasword set by the SIGN command is checked before
execution.
Examples: FORMAT </ : Initializes the currently logged-on diskette.

FORMAT S$FD2 o : Initializes the diskette in FD2.

LIBRARY filenamel [, ..., filenameN]

Links specified file(s) into a library file.

Global switch (none) : Specifies that the link information is to be displayed on the screen.
Global switch /P : Specifies that the link information is to be printed on the LPT.
Examples: LIBRARY ABC, DEF, ~ : Links relocatable files ABC and DEF and stores their contents into

library file ABC.LIB
LIBRARY ABC, DEF, XYZ/0O< : Links relocatable files ABC and DEF and stores their contents
into library file XYZ.LIB.

LIMIT address

Sets or changes the end address of the memory area managed by FDOS.
Examples: LIMIT $B000 : Sets the FDOS area to B00O (hexadecimal).
LIMIT MAX & : Sets the FDOS area to the maximum available address.

LINK filenamel [, ..., filenameN]

Links relocatable files identified by filenamel through filenameN and outputs an object file with a link table listing.

Global switch /T : Specifies that the symbol table information is to be listed.

Global switch /P : Specifies that the listing is to be directed to the LPT (the listing is displayed on the
screen if the switch is omitted).

Global switch /S : Specifies that a system file is to be generated.

Examples: LINK ABC, DEF o : Links relocatable files ABC and DEF and outputs object file ABC.OBJ

LINK/T/P ABC,DEF, XYZ/0OJ: Links relocatable files ABC and DEF and outputs object file XYZ.
OBJ with the link table information on the LPT.

LOAD filename

Loads the object file identified by filename into the area immediately following the area established by the LIMIT

command.
Example: LOAD ABC.OBJ < : Loads object file ABC.OBJ into memory.

MLINK filenamel [, ..., filenameN]

Links relocatable files identified by filename1 through filenameN and outputs an object file with a link table listing,
This command can link files to generate an object file of up to 30K bytes, although the LINK command can only
deal with up to 20K bytes.

Global switch /T : Specifies that the symbol table information is to be listed.

Global switch /P : Specifies that the listing is to be output on the LPT (the listing is displayed on the
screen if this switch is omitted).

Example: MLINK ABC, DEF . : Links relocatable files ABC and DEF and outputs object file ABC.OBJ.
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PAGE [output-device] or nn

Performs a form feed operation on the output device identified by output-device, or sets the number of lines per page
on the LPT.

Examples: PAGE & : Moves the print position to the home position of the printer form.

PAGE 22/ : Sets the number of lines per page on the LPT to 22. The print form is fed to the
top of the next page when a page feed code is issued or the TOP OF FORM button
is pressed.

PROM

Generates formatted code on the paper tape punch from an object file. Applicable PROM writers are those which are
supplied by Britronics, Intel, Takeda and Minato Electronics.
Example: PROM <

SIGN [$FDn]

Changes the password of the diskette in $FDn.

During a diskette copy or formatting operation, the system checks the programmer-specified password with that
stored in the diskette directory for a match and carries out the specified operation only when a match occurs.
Example:  SIGN < : Changes the password of the diskette currently logged on.

STATUS devicename, status

Sets the status of the I/O device identified by devicename to status.
Example: STATUS $SIA, $1234 < : Sets the control status of serial input port A to 1234 (hexadecimal).

VERIFY filenamel, filename?2 [, ..., filenameN-1, filenameN] (2, X only for filenamel, ..., filenameN-1])

Compares the contents of files filenamel through filenameN.

Global switch /P : Specifies that the results of the comparison are to be listed on the LPT.

Example: VERIFY $CMT, $FD2 ; ABC </ : Compares the first file on the cassette tape with source file ABC in
FD2.
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—System Error Messages—

There are four system error message formats.

— ERR:

— ERR

— ERR:

— ERR;

error message
Pertains mainly to coding errors. Issued when invalid commands are detected.
filename (device name) : error message

Indicates errors pertaining to file or device specifications.

logical number: error message

Indicates errors pertaining to logical number specifications.

logical number file name (device name): error message

Indicates errors pertaining to logical number specifications and file (or device) specifications.

The system error messages are listed below. The error numbers are not output.

ERR- 1

O 0 9 N L AW

N = O 0 00 30N DW= O

37
38
39

syntax

il command

il argument

il global switch

il data

il attribute ; Illegal file attribute found
different file mode

il local switch

il device switch

no usable device ; Device unavailable
double device
directory in use

not enough arguments
too many argument

Nno memory space
memory protection

END ?

Break

system id ; Diskette not conforming to FDOS format.

System error ; System malfunction, user program error, diskette replaced

improperly, etc.
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50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

89
90
91
92
93
94
95

not found

too long file
already exist
already opened
not opended
read protected
write protected
permanent

end of file

no byte file
not ready

too many files
disk volume

no file space
unformat

FD hard error
il data

no usable diskette

(sub)master diskette

mismatch sign
il file name

il file attribute
il file type

il file mode

il lu#

not ready
alarm

paper empty
time out
parity

check sum

lu table overflow
source ?
destination ?
can’t xopen

too long line

end of record
diff record length

: File size exceeds 65535 bytes

: The file has been already opened or the logical
number is already used.

: Number of files exceeds 96
; Diskette replaced improperly

; Diskette unformatted
: Hardware related disk error

: Invalid file name

: Invalid file attribute

; Invalid file type
; Invalid file mode

; Invalid logical number

: Printer error

; Paper tape reader or punch error

; Attempt made to open too many files

; Line exceeding 128 bytes
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—Editor Commands—

Command type Command name Function
R Clears the edit buffer and loads it wih the input file indicated by the
filename. The CP is positioned at the beginning of the edit buffer after
Input command execution of this command.
A Appends the input file indicated by the filename to the contents of the
edit buffer. The CP position is not changed.
w Writes the edit buffer contents to the output file specified by the file-
Output command name in ASCII code.
PR Loads the remainder of a file whose beginning has been loaded with the
PA R or A command. The PR command clears the edit buffer before the data
is loaded and the PA command adds the data to the current contents of
P - the edit buffer.
d8e Bloosmp PW Same as the W command, except that the maximum amount of data
command .
output is 1 page.
PC Terminates execution of the processing command. This command is
required whenever a PR, PA or PW command is executed.
PK Kills the file opened by a page processing command.
T Displays the entire contents of the edit buffer. The CP position is not
Type command changed.
nT Displays n lines starting at the CP position.
B Positions the CP at the beginning of the edit buffer.
nJ Positions the CP at the beginning of the line indicated by n.
nL Moves the CP to the beginning of the line n lines after the current CP
position.

CP positioning

Moves the CP to the beginning of the current line. This is the same as
command

L
when n =0 in the nL command.

nM Changes the CP position by n characters.

M Does not move the CP. This is the same as when n =0 in the nM command.
Z Moves the CP to the end of the text in the edit buffer.

C

Searches for the specified character string and replaces it with another
character string; the search starts at the current CP position and proceeds
to the end of the edit buffer. The CP is repositioned to the end of the
character string replaced.

Q Repeats the C command each time the specified character string is found
‘ until the end of the edit buffer is reaches. The CP is repositioned to the
end of the character string last replaced.

Inserts the specified character string at the position of the CP. The CP is
repositioned to the end of the character stirng inserted. Line numbers are
updated when a line is inserted with this command.

Deletes the n lines following the CP. The CP position is not changed.
Deletes all characters preceding the CP position until a [CR]code is
detected. The code is not deleted.

Deletes the n characters following the CP.

No operation

Correction I
command

wiog =&k

Searches for the specified character string, starting at the CP position and
Search command proceeding to the end of the buffer. The CP is repositioned to the end of
the character stirng when it is found.

Executes the specified built-in command.

Displays the number of characters stored in the edit buffer (including
spaces and CRs).

Special command ; Displays the number of the line at which the CP is located.

& Deletes the entire contents of the edit buffer.

# Changes the list mode for listing to the printer.

! Transfers control to the FDOS.

n/

Most of the above commands are compatible with those used in the NOVA editor program manufac-
tured by the Data General Corporation.
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—Editor Error Messages—

Error message Explanation Related commands
Full buffer The edit buffer is full. R, A, PR, PA
P00 n <0 in the nT or nJ command. T
Large n greater than 65535 was specified. T, 1. E.M. K, D, B, Z
Not found The string specified in the command was not found. 8.0
Invalid Other than an editor command was entered or an incorrect format

was used. A %

Ex) > H[CR]: There is no H command. Lo
> S [CR]: A string should be specified.
o g ! A :

Page opened ? The file to be subjected to page processing is not defined (or is not PR, PA, PW, PC

opened).
Page opened ! An attempt to execute the ! or \command was made on a file which

was subjected to page processing, but which was not closed or killed 1e7ENS

by the PC or PK command.

No file is saved These messages are displayed where an attempt is made to execute a
after edition ! command after the edit buffer contents have been corrected with-
End of job? out first executing a W or PW command. Pressing the | Y] key in this !

case executes the ! command. Pressing the |N| key causes the system
to await entry of a new command.

Note: Refer to the System Error Messages in the System Command manual for the system errors.
Display of the message "Already opened" during execution of a W command indicates that there

is a PW command which has not been closed.
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—Assembler Messages—

Definition status message

Meaning

Example

E (External)

Indicates that a label symbol is being
referenced externally; that is, the label
is not defined in the current source
program unit.

E  JLD.. .. .B;CONSTO
b The data byte "CONSTO" is undefined.
E CALL SORT
The address ""SORT " is undefined.
EE BIT TOP, (IY+FLAG)
The data byte "FLAG" is undefined.
The data byte " TOP" is undefined.

P (Phase)

Defines a label symbol with a constant
assigned.

This message is also output when a
label symbol is encountered during
pass 2 which was not encountered
during pass 1.

P LETNL : EQU 0762H
P DATA1: EQU 3

LETNL and DATA1 are defined by EQU.
The P message is displayed in the relocatable
binary code column rather than in the assembler
message column.

L (erroneous Label
error)

is used.

Error message Meaning Example
C (illegal Character Indlc:ates that an illegal character is c P +1000_3
error) used in the operand.
Indicates that the instruction format
F (Format error) g
1s incorrect.
Indicates that no label symbol is N EQU 0012H
N (Non label error) specified for ENT or EQU. LNO label symbol
Indicates that an illegal label symbol {52 JR XYZ

XYZ is not defined in the current program.
No externally defined global symbol can be
used as the operand of a JR or DINZ command.
If such a label symbol is specified, the L message
is displayed.

M (Multiple label

Indicates that a label symbol is defined
two or more times.

M ABC:LD DE, BUFFER
¢

missing from the source program.

error) M  ABC:ENT
ABC is defined twice.
O (erroneous Indicates that an illegal operand is
Operand) specified.
Q (Questionable Indicates that the mnemonic code is @ CAL - XYZ
mnemonic) incorrect. CALL XYZ is correct.
S Indicates that single or double quota- S DEFM GAME OVER
(String error) tion mark(s) are omitted. DEFM °GAME OVER’ is correct.
v Indicates that the value of the operand | V LD A, FBRH « V- SET 8, A
(Value over) is out of the prescribed range. V JR -130
END? Indicates that the END directive is

Note: Refer to the System Error Messages in the System Command manual for other system errors.
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—Symbolic Debugger Commands—

Command type Command name Function
Xt Displays the contents of the symbol table; i.e., the label symbol
Symbol table command name, its absolute address and the definition status for each table
entry. (Table Dump)
B Displays, sets or alters a breakpoint. (Breakpoint)
& Clears all breakpoints set. (Clear Breakpoints)
mf Displays the contents of the specified block in the link area in
hexadecimal representation or alters them. (Memory Dump)
pf Displays the contents of the specified block in the link area in
hexadecimal representation with one instruction on a line.
(Memory List Dump)
wt Writes hexadecimal data, starting at the specified address in the
link area. (Write)
(el Executes the program at the specified address. (GOTO)
I Executes the program at the address designated by PC with the
Debugging commands register buffer data set to the CPU internal reigsters.
(Indicative Start)
A Displays the contents of registers A, F, B, C, D, E, H and L in hexa-
decimal representation or alters them. (Accumulator)
C Displays the contents of complementary registers A’, F, B4ICY D*;
E’, H’ and L’ in hexadecimal representation or alters them.
(Complementary)
P Displays the contents of registers PC, SP, IX, IY and I in hexa-
decimal representation or alters them. (Program Counter)
R Displays the contents of all registers in hexadecimal representation.
(Register)
X Transfers the specified memory block to the specified address.
(Transfer)
S Saves the object program in the link area in an output file with the
specified name. (Save)
File I/O commands
Y Reads the object program from the object file with the specified
file name into memory. (Yank)
\ Executes the specified FDOS built-in command.
Special commands # Switches the printer list mode for listing printout.
! Transfers control to FDOS.

Note: Commands marked by a dagger permit symbolic operations.
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—Symbolic Debugger Error Messages—

Error message Description Related commands

© The command operand fields does not match the 4-digit hexa-
decimal format.

O A symbolic label is missing.

O A data defining symbol is used as a label.

277 M,D, W, B, G

© An invalid number of digits was entered when altering register
Error or memory contents, or a key other than 0 through 9 or A A C,PM
through F was pressed.

DINZ? A breakpoint was set for a DINZ instruction. B
CALL? A breakpoint was set for a CALL instruction. B
RST 6? A breakpoint was set for a RST 6 instruction. B
Over An attempt was made to set more than 9 breakpoints. B

O An attempt was made to access outside the link area.

M,D,W,B, G, X
O The starting address is greater than the ending address. M,D

B

B

2 O An attempt was made to clear an undefined breakpoint.
O The breakpoint counter was set to F (the maximum permis-
sible value is E in hexadecimal).

Note: Refer to the System Error Messages in the System Command manual for other system error

messages.
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—PROM Formatter Commands—

COMMAND OPERATION
Y (Yank) Loads a program (data) from the diskette into the free area.
S (Save) Saves the program (data) in the free area on diskette.
File Input/ CY (Yank disk) Loads data in 256-byte units from the specified sector(s) of the
Output commands specified track on the diskette into RAM.
CS (Save disk) Saves data in 256-byte units from RAM memory in the specified
sector(s) of the specified track of the diskette.
P (Punch) Punches the specified contents of the free area in the specified format.
Eormatcommands R (Read) Reads in a paper tape punched in the format specified.
M (Memory) Displays and modifies data in the free area.
V (Verify) Reads data from the paper tape reader and companies it with the
contents of the RAM free area.
\ (FDOS) Executes the specified built-in FDOS command.
Other commands # Switches the list mode for listing on a printer.
& (Clear) Buries all data in the free area in hexadecimal code FFH.
? Displays the starting and ending addresses of the free area.
! (Return) Returns control to FDOS.

Error message Error content Related command
memory protection An address outside of the free area was specified. Y.iS. PR, M..V.
il command The command was not entered correctly.

il data The format specified does not match the format read. R,V
check sum Check sum error. R,V
$ LPT : not ready The printer is not ready. #
$ PTP : not ready The paper tape punch is not ready. P
$ PTR : not ready The paper tape reader is not ready. R,V

See the "System Error Messages' in System Command for other error messages.

Caution:
Entry of characters other than S, Y, CS, CY, P, R, M, V,\, &, #, ? or ! will cause a return to the com-
mand wait state after the command table is displayed.

If a character other than A~H is input while "format?" is displayed and format entry awaited, the
format table will be displayed, after which the format entry wait state will be reentered. A return can be

made to the command wait state at this time by pressing| BREAK |.
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—FILE Mode—

File mode Meanings

ASCII file. A source file generated by the text editor or a file containing ASCII character strings
.ASC 7

generated by a BASIC interpreter.
RB Relocatable file. A file containing pseudo-machine language code (relocatable binary code) which
; can be loaded into any location in memory. It is generated by the assembler or the compiler.
.OBJ Object file. A file containing Z-80 machine language codes.
.LIB Library file. A file into which FDOS links multiple relocatable files.
SYS System file. A file containing a system program runs under FDOS and which contains relocatable
’ binary codes (such as the text editor and the assembler).

—1/0 Devices Handled by FDOS—

SKB : MZ-80A system keyboard
$CRT : MZ-80A system display unit

$FD1
$FD2

Floppy disk drives (MZ-80FB or MZ-80FBK)

$FD3
$FD4

$CMT : System cassette tape deck
$LPT : Optional printer

$MEM : A part of MZ-80 main memory
$PTR : Paper tape reader

$PTP : Paper tape punch
$SIA : Serial input port A
$SIB : Serial input port B
$SOA : Serial output port A
$SOB : Serial qutput po+t B

$USR1 :
$USR2:

User devices 1 ~ 4

SUSR3:
$USR4 :
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—File Attributes—

File attributes are information pertaining to file protection. There are four types of file attribute: 0, R,
W and P. File attribute O indicates that a file is not protected. The other attributes inhibit the use of speci-

fic commands as indicated below.

File attribute R W B
‘LYPE TYPE
XFER XFER
EDIT EDIT
ASM ASM
= LINK LINK
inhibicd BDOR con . DEBUG DEBUG 0: No file protection
PROM PROM R: Read-inhibited file
BASIC BASIC W: Write-inhibited file
DELETE DELETE P: Permanent file
RENAME RENAME
ROPEN# ROPEN#
Inhibited BASIC statements INPUT#( ) INPUT#( )
PRINT#( ) PRINT#( )
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The following are the ASCII codes for characters:

S

—

000N XoOsWTOe | @8 PVE
« Sl B0 00 | OB 47 | OVNDO
cEMHEBEHAUE | B0ODO0O | N4 &N
cEHm@OO0 | FDOEND | B08E0
= | [ D [EIINN] | /1 [o] [ [« [o] | [=] [4 [ H V]
< S| [o] o] [N[3] [w[3] | [T O[] | 5] B [5] [« H
> S| L HR (o (] [UB | [#] [0 [€] [N [] | [x] [9] [¢] [a] [o]
el TN PR QO RAND | K48 8K
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cZ| S M HKF¥X M OGC 8 K| ¥ s x AF
- & o] (o] o @] [H[D] | ] B XX [N | i1 [ A [«] 4]
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» & [O] [=] [n] [] [¥] (0] | [©] [N] [@] [@] [-1] | [-] [V] [I] [~] [~]
W HEEEWN | &® M| H 0N
- HEDHOAN | @

LSD

000000
000000
000000
000000

000000

6 0110

7 0111

8 1000

9 1001

A 1010

B 1011

c 1100

D 1101

E 1110

F 1113
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of the MZ-80A.

The following are the display codes
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.-
(==

R H A

¥
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szl fiEalNimla a2l e ey
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N)| (B |[+)| 2| | B | 20| e | [ | Y| (][] (@ ] S e
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B]|[R]|[2]| ]| [T || O [b] | [r]| D N B BD) & L

[€|[8]/[3)| 0| m|[w)|# O[c])|(s]| B [V &5 ~v)|

El|[u]|[5)| M|+l 0| [e]|[ul|~] N| & &7 N &

Fl[vli[e] D@ P& | v] B || [@ 5 2| b

LSD

o o000 |=8[P][0)| || @| 0| [L|[P]| K| L1|3

L o | [@D|@|RIMOQ S0 || E D)

2 0010

3 0011

+ o100 |[D)|[T)|[2)| B/ (@ 3| [$) 5| (]| (2] (0 A0 R | R ]

5 0101

6 0110

7 011

g8 1000 mXSQEM(Eh XEBHEE@@

9 1001

A 1010
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¢ oo [OEIE0|R|E @O (M| Q||| 5 4E |

o 1101 |M|EDZ10N|R]|X| O |ml|E3|[C] | HH | )| L4

E 1110

r o111 |[O]|EBI[L ] LR : EBD@E—E@
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CN4

A B
| D1 Do
2 D3 D2
3 GND GND
4 Ds D4
5 D7 De
6 GND Ao
CN5 7 | RESET Al
NN
8 GND A2
2 4 +12Vv DC e

c16 i 9 HALT A3

100p25)
i 10 M A4

* O | +s5voc

%},‘;IGV {+ 1 GND As
O GND 12 WR Ae
c24 'L T“ 13 RD A7

100416V
(O | -5voC 14 GND As
15 | OREQ Asg
16 MREQ Ao
17 GND All
18 EXINT A2
19 GND A3
20 NM1 Ala
21 | EX WAIT Als
22 | EX RESET ]

A . PARTS SIDE

MZ-80A(5/5)

CPU board, block 5 : Peripheral I/O port and power terminal
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MZ—-80AEU 1/0 MOTHER BOARD
CN5 CNI~CN4
A | s 45V PR
b} L ) RAI IKx5 +sv || +sv
D3 2| D2 T o ST e T - RN WG VR e (e o | Dz | 2 D3
GND 3|6 L L L g DI ]S D4
D5 (4] Da [ =2 ﬂ 3 z, oo [a| bs
D7 5| De L__j ___________ T ______ ) 2] GND | 5 De
GND | 6| Ao i icl ais | 6 D7
RESET |7 | Al — Ala | 7 o
GND |8 | A2 ) Az |8 | M
HALT |9 | A3 SSoe Lso8 Az |9 WR
™M |10 A4 An_|10 RD
SNDTpu = ElI IEO Elz IEO IEI3 IEO Els IEO Ao |11} TORE
WR 12| As teneal IE1zRECe 31 b S As |12| MREQ
RO |13 | A7 as [13] GND
GND |14 Ae A7 |14| HALT
TOREQ |15 | A As [15]| IEI
WREG 16| A0 CNI cN2 CN3 CN4 e iEo
GND |17 ]| An As |17 | RESET
EXINT |18 | A2 As |18 [EXRESET
GND  [19] AI3 Az |19| EXINT
NMI |20] Als il A1 | 20| EXWAIT
EXWALT |21| Ais INT! INT2 INT3 INT4 Ao |21| ~MI
EXRESET |22| & EXINT 1 l GND | 22| GND
A: PARTS SIDE A: PARTS SIDE
Q2
A770 Ll
45V
RO <
TO 100 2
MZ-80A A ' ce
22004735+ |+ Re= Tai 00l p3 | p2 3 c8
-3 A673 - 0:01p
ca T 3300 p/10V
2200|u/35V R7<
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e cs
=R3 0.018
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3.3K 3.9K
AAA AAA
\A L' \AA A
VRI
1K
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