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NOTICE

This manual is applicable to the MONITOR SB-1510 system software used with the
SHARP MZ-80B Personal Computer. The MZ-80B general-purpose personal computer is

supported by system software which is filed in software packs (cassettes and diskettes).

All system software is subject to revision without prior notice; therefore, you are

requested to pay special attention to their file version numbers.

This manual has been carefully prepared and checked for completeness, accuracy and
clarity. However, in the event that you should notice any errors or ambiguities, please feel

free to contact your local Sharp representative for clarification.

All system software packs provided for the MZ-80B are original products, and all rights
are reserved. No portion of any system software pack may be copied without approval of

the Sharp Corporation.
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Introduction

This manual describes commands and subroutines of standard system software MONITOR SB-1510

for the Sharp MZ-80B and procedures for coding machine language programs and generating data.

MONITOR SB-1510 is part of the system software for the MZ-80B and it acts mainly as the moni-
tor program for BASIC SB-5510, DISK BASIC SB-6510 and Double Precision DISK BASIC SB-6710.
Further, MONITOR SB-1510 can be used as a machine language monitor by transferring system con--
trol to it. With this feature, you can not only code and debug machine language programs but also

generate system programs of your own.

This manual includes all MONITOR SB-1510 assembly listings for reference.
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Chapter 1
MONITOR SB-1510 Commands and Subroutines

This chapter describes six commands executed at the monitor command level and monitor sub-
routines enables the user to generate, execute and/or file a simple machine language program; that is,
to operate the MZ-80B at the CPU level. Machine language programs generated can be linked with
other BASIC programs with the USR function of the BASIC language.
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1.1 Function of the monitor program

A Monitor program generally monitors system programs such as the BASIC interpreter. The MZ-
80B uses a Monitor program called MONITOR SB-1510. It includes various functional subroutines
which control the keyboard, display, sound circuit, cassette tape deck, etc. These subroutines are
called by the BASIC interpreter when it executes INPUT statement, SAVE command, MUSIC state-

ment or other commands or statements. Monitor subroutines may also be called by the user at will.

$0000 o MONITOR i —I 1/O control: keyboard, CMT, TV, etc.
$1220 t <

BASIC interpreter, etc.

Call ||| Return

User’s program

$FFFF

FIGURE 1.1 Monitor subroutine call

MONITOR SB-1510 occupies 4.5K bytes of memory and is stored in memory addresses $0000
through $121F. Its required work area is included within this area. Therefore, MONITOR SB-1510
can be used as an individual system program. That is, it can perform the following functions in addi-

tion to system monitoring.

m [t generates, executes and files machine language programs using 6 monitor commands:

M : Memory correction

D : Memory dump
J o Jump

S : “Save

V :  Verify

L : Load



®m  Since MONITOR SB-1510 is stored in RAM, its contents may be varied with commands. For
example, the contents of $0000 - $0038 and $0066, which are called when processing an inter-
rupt, can be changed at will or the function of a monitor subroutine can be modified.
Programs may be freely written on cassette tape, so a machine language program including MONI-
TOR SB-1510 can be filed for future use. See the assembly listing for MONITOR SB-1510 in Ap-
pendix A.3.

To use monitor commands, system control must be transferred to the Monitor from the BASIC

interpreter or other system program.
®m  To transfer system control from the BASIC interpreter to the Monitor, execute a MON command.
m  To transfer system control from the Assembler or Linker! to the Monitor, execute a ! command.

®  To transfer system control from the PASCAL interpre’terH to the Monitor, execute an editor

command, Q/.

FIGURE 1.2 shows a display flame when a BASIC command MON is executed. After the MON
command has been executed, the cursor moves to the next line, an asterisk at the beginning of the new
line and the cursor flickers to inform the operator that system control has been transferred to the

Monitor.

FIGURE 1.2 Execution of a BASIC command MON

T.1t1. Refer to the Assembler, Linker and PASCAL interpreter manuals.



1.2 Using monitor commands
General conventions for use of Monitor commands are as follows:

®  Commands and data are input from the keyboard with the key pressed to conclude the
entry.

m  Data display and input are in hexadecimal. One byte of data consists of two hexadecimal digits

and an address consists of four hexadecimal digits.

B When the number of characters input firm the keyboard exceeds the number the required by the

Monitor program, the excess are ignored.
B To cancel execution of a command, press the key.

®  FEvery command can access any memory location, allowing a wide range of applications, but spe-

cial care must be taken not to destroy required data or a program.

1.2.1 M command

Function . Corrects the contents of the specified memory address.

Operation : When a M command is entered, the display is as shown in FIGURE 1.3.

FIGURE 1.3



In this case, the Monitor requests the operator to enter the address at which mem-
ory correction is to start.

For example, let memory correction start at memory address $70A0. Enter 70A0
from the keyboard, then press the key. The display is as shown in FIGURE
1.4.

FIGURE 1.4

The monitor program displays the contents, $00, of memory address $70A0 and
requests the operator to determine whether or not the contents of $70A0 are to be
corrected. To correct them, enter two hexadecimal digits, from of 00 to FF, at the
cursor position from the keyboard. For example, to change the contents of $70A0
from $00 to $C9 (operation code of the RET command), enter “C9”, then press
the key.

The monitor program then corrects the contents of the memory address and the
display is as shown in FIGURE 1.5.

FIGURE 1.5



In this case, the monitor program requests the operator to determine whether or
not the next address contents are to be corrected. When correction is not re-
quired, press the key. The display then indicates the next address. For
example, when the key is pressed when the display is as shown in FIG-
URE 1.5, the display changes as shown in FIGURE 1.6.

FIGURE 1.6
When any characters other than hexadecimal digits are entered from the key-
board, the monitor program requests the operator to enter a new memory ad-
dress. FIGURE 1.7 shows the display as it appears when ‘S is entered from the
keyboard.

FIGURE 1.7
Now, enter “70A0” to determine whether the contents of the memory addresses
starting at $70A0 have been properly corrected. The display will be as shown in
FIGURE 1.8.F

FIGURE 1.8
To cancel the M command to return to the monitor command level, press the

key.

Make it a habit to check the memory contents after correction as shown above. Even a small error in an operation
code of a machine language program may result in uncontrolled program execution and destruction of the mem-
ory. Proper care will prevent this.

The memory contents are also checked by the D command which is explained below.



1.2.2 D command

Function

Operation

Dumps the specified memory block.

When a D command is entered, the display screen is as shown in FIGURE 1.9.

FIGURE 1.9

At this time, the monitor program requests the operator to enter the first address
of the memory block. For example, to dump the memory block from $0000
through $007F (where part of the monitor program is stored) enter “0000”” from
the keyboard as the start address (S-ADR), then press the key. The dis-
play will then be as shown in FIGURE 1.10.

FIGURE 1.10



The monitor program now requests the operator to enter the end address (E-
ADR) of the memory block to be dumped. When “007F” is entered from the

keyboard and the key is pressed, the contents of the memory block are
listed as shown in FIGURE 1.11.
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FIGURE 1.11

As shown in FIGURE 1.11, the contents of 8 bytes of memory are displayed on
each line.

If the space bar is pressed during a memory dump, the display is fixed as long as
it is held down. This function is effective when a large block of memory is to be

dumped at one time.



1.2.3 J command

Function

Operation

Transfers system control to the specified address, that is, loads the specified ad-
dress in the program counter of the CPU.

When a J command is entered, the display is as shown in FIGURE 1.12.

FIGURE 1.12

At this time, the monitor program requests the operator to enter the address to
which system control is to be transferred. Enter a 4-digit hexadecimal address
from the keyboard and press the key. System control is then transferred
to the machine language program starting at the specified address.
This command is used to invoke a machine language program. Before executing a
machine language program, carefully check the program. Careless execution of a
machine language program may result in a serious error.’ This command is also
used to restart the BASIC interpreter or other system program if it has not been
destroyed. There are two methods of restarting the system program: warm start
and cold start. With a warm start, previous system data (that is, data which was
stored in the system work area at the end of the last execution of the systerh pro-
gram) are not erased. With a cold start, previous system data are ignored just as
during an initial start with the IPL. The start addresses of the BASIC interpreter
are as follows:

Warm start address = $1280

Cold start address =$1220

The hardware will not be damaged, but a file protected tape may be overwritten with something else or the pro-
gram in RAM may be destroyed.

The RST 7 instruction (OBJ Code: $FF) is used to stop machine language program execution. When the RST 7
instruction is encountered, system control is transferred to the monitor program to wait for the next command.

At the same time, the contents of registers AF, BC, DE, HL and PC are displayed on the CRT screen in sequence in
4 digit hexadecimal notation. The PC register contains the address where the RST 7 instruction is stored.

It is recommended that RST 7 instructions be placed in appropriate program locations for ease of debugging. To
continue program execution, execute the J command. (The contents of the PC register which were pushed to the
stack by the RST 7 instruction have been popped from the stack by the break routine. Therefore, no RET instruc-
tion can be executed.)
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1.2.4 S command

Function :  Saves the contents of the specified memory block on cassette tape with the speci-
fied file name assigned.

Operation : Whena S command is entered, the display is as shown below.

*8
FILENAME: 28

The monitor requests the operator to specify file name. Enter an appropriate file
- name of 16 characters or less from the keyboard and press the key. For
example, when “ABRACADABRA” is specified, the display is as shown below.’

*8
FILENAME: ABRACADABRA
S-ADR.$ &

After the file name has been specified, the monitor requests the operator to speci-
fy the memory block to be saved. Enter the start and end addresses in the manner
described in the D command explanation. Any start and end addresses of the
installed memory can be specified; however, if the monitor area is saved, a file
which cannot be coded is generated on the cassette tape. This is because the moni-

tor saves itself, so check sum codes necessarily mismatch.

t If the key is pressed without specifying a file name, a nameless file is generated. This is not desirable. It is
strongly recommended that file names be specified for all significant files.
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For example, to save the memory block from $6000 to $60A3 with the file name
“ABRACADABRA? assigned, enter “6000”’ and press the key, then enter
“60A3” and press the key. The display is as shown below.

*8

FILENAME: ABRACADABRA
S-ADR.$6000

E-ADR.$60A3

J-ADR.§ &

The monitor now requests the operator to enter a jump address. If a jump address
is specified, system control will be transferred to this address after loading when
the file is later loaded by a L command. This feature is useful when the file is an
individual machine language program file.

When the file is a data file or program file which is linked with the BASIC inter-
preter, the jump address is not speciﬁed.T In this case, the monitor will retain
system control after file loading.

For example, when file “ABRACADABRA” includes a program with a starting
address of $6050, enter “6050” from the keyboard as shown below.

J-ADR.$6050

After the key is pressed, the file will be saved. When no cassette is in-
stalled in the cassette tape deck, the cassette tape cover will open and the message
“SET TAPE” will appear on the screen if a S command is attempted. When a file
protected tape is loaded, the message “WRITE PROTECT” will appear on the

screen if a S command is attempted.

T  Press the key without entering the address.
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1.2.5 V command

Function : Checks to confirm that data in a cassette tape file matches the original data in the
memory block from which it was saved.

Operation : When a V command is entered, the display is as shown below.

*V
FILENAME: &8

The monitor requests the operator to specify the file name to be verified. For
example, when file “ABRACADABRA” is to be verified, enter “ABRACADA-
BRA” from the keyboard as shown below. Note that the cassette tape must first

be rewound.

*V
FILENAME: ABRACADABRA

When the ' key is pressed, verification is performed automatically. The
memory block with which the specified file is compared is indicated by informa-
tion recorded when the file was saved with the S command.

If the file name is not specified, the first cassette tape file data encountered will
be verified.

When the file data is the same as data in the memory block, “OK” is displayed;
when it differs, “ERROR?” is displayed.

Although cassette deck read/write operation is highly reliable, it is recommended

that a habit be made of verifying data every time a file is saved.
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1.2.6 L command

Function . Loads the specified file into the memory.

Operation : When a L command is entered, the display is as shown below.
*L
FILE NAME: &5

The monitor requests the operator to specify the name of the file to be loaded.
For example, when file “ABRACADABRA” is to be loaded, enter the file name

as shown below.

*L
FILE NAME: ABRACADABRA

When the key is pressed, a search is made for the specified file. After the
file is found it is loaded into memory. Following shows the display as it appears

after files “OPEN SESAME” and “ABRACADABRA” have been loaded.

*L

FILE NAME: ABRACADABRA
FOUND OPEN SESAME
FOUND ABRACADABRA
LOADING ABRACADABRA

The memory address to which the file is loaded is indicated in the file information
recorded when the file was saved.

In this example, file “ABRACADABRA” was saved in the cassette tape file from
the memory block from $6000 to $60A3 with an S command. Therefore, the file
is loaded into $6000 to $60A3 by the L command. See FIGURE 1.13.
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$6000
$60A3

file L
Monitor 27 ABRACADABRA % Monitor
Jump )
$6000 ]
6050
$60A3 .
FIGURE 1.13

In FIGURE 1.13, when file “ABRACADABRA” is generated by a command, the
jump address specified is $6050. Therefore, after file “ABRACADABRA” has
been loaded, system control is transferred to this address. If the jump address is

not specified, the monitor waits for the next command after loading is completed.
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1.3 Monitor Subroutines

MONITOR SB-1510 subroutines are listed in Table 1.1. The subroutine names indicated are the
same as the labels shown in the monitor program assembly listing in the Appendix. Each name is a
mnemonic representing the subroutine’s function.

To call a subroutine, use the CALL statement as follows:

CALL subroutine address

For example, to call LETNL, issue

CDB008 . ...CALL 08BOH

Care must be taken with register contents just before a subroutine is called, since some registers are
modified by some subroutines.

The number of stacks required for each subroutine is also shown in Table 1.1. Required stack area
memory capacity is indicated in Table 1.1. (For example, subroutine LETNL requires 8 stacks as
shown in Table 1.1. Each stack requires 2 bytes. Then, 8 x 2 = 16 bytes are required for the LETNL

stack area.)

Table 1.1 Monitor Subroutine List

Subroutine name et
and address Function of Stacks

(in hexadecimal) -
CALL LETNL Moves the cursor on the display screen to the beginning of 8
$08BO the next line.

All register contents other than those of the AF register

are protected.
CALL PRNTS Displays a blank in the current cursor position and ad- 3
$08B9 vances the cursor one character.
CALL PRNT Displays the character corresponding to the ASCII code 3
$0916 stored in the A register at the current cursor position.

(For ASCII codes, refer to FIGURE OWNER’S MANUAL.)

continued —




16

Subroutine name

and address Function Mz
R - oS
Note that ASCII codes $01 through $OF are control codes;
when any of these characters are stored in the A register,
the corresponding display control is performed.
For example, $01 performs the same function as the
key.
CALL MSG Display characters stored in the area whose start address is 4
$08DB stored in the DE register, starting at the cursor position
and continuing until $OD (the carriage return code) is en-
countered. Carriage return is not performed in this case.
Display control is performed with ASC codes $01-$0A,
$0C, $0E and $OF.
All register contents are protected.
CALL BELL Sounds middle range tone (about 440 Hz) for a short time. 4
$OEBE
CALL MELDY Plays music according to music data. The music data area 4
SOEE9 start address must be set in the DE register in advance.
Music data is coded in the same manner as described for
the MUSIC statement in the BASIC Language Manual. The
end mark is $OD (carriage return) or $2A (><). When con-
trol is returned to the calling program, the C flag has the
following meanings:
0 - play has been completed.
1 - play has been stopped by the key.
CALL XTEMP Specifies the tempo at which music is played. Tempo data 3
$ODF8 (301-$07) must be set in the A register in advance.
$01: Lowest tempo
$04: Medium tempo
$07: Highest tempo
CALL SOUT Sounds a tone of the desired pitch and duration. The pitch 3
SOECC and duration must be set, respectively, in the HL and BC

registers in advance.
(For example, when $00A4 is set in the HL register, the
pitch is middle 1a).
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Subroutine name

and address Function e
(i hexadsgimal) i Bt
CALL TIMST Sets the built-in clock. Time data must be set in advance as 3
$SOE06 follows:

A register < 0: AM
1: PM
DE register < Time (in seconds) (2 byte data)
CALL TIMRD Reads the built-in clock. Time data are set as follows: 3
$OES1 A register < 0: AM
1: PM
DE register < Time (in seconds) (2 byte data)
All register contents other than those of the AF and DE re-
gisters are protected.
CALL BRKEY Checks whether or not the key is pressed. 2
$0562 Z flag < 0: not pressed
1: pressed
CALL GETL Obtain one line of data from the keyboard. The start ad- 8
$06A4 dress of the area in which the input data are to be stored

and the number of characters to be accepted must be set
as follows:
DE register < Input data storage area start address
KNUMBS (address $06A2) < Number of characters ac-
cepted
The key input sequence is terminated by pressing the
[ cr )(or[enT]) key. When the[ cr ] (or [ENT]) key
is pressed, the end mark ($0D) is stored following the
input data. Therefore, the setting indicating the number of
characters to be accepted must include one for the end

mark.

The input data are displayed on the screen and cursor con-
trol, insertion and deletion of characters are possible.
When the key is pressed in the middle of a key
input sequence, the break code ($0B) is set in the start ad-
dress indicated by the DE register and control is returned
to the calling program.

The monitor program uses this subroutine by setting label
BUFER (address $103F) in the DE register and $14 in
address KNUMBS.
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Subroutine name
and address
(in hexadecimal)

Function

Number
of Stacks

" CALL GETKY

$0871

Obtains one character from the keyboard and stores it in
the A register. For example, when CALL GETKY is exe-
cuted while the B key is being pressed, ASCII code $42 (B)
is set in the A register. When CALL GETKY is executed
while no key is pressed, $00 is set in the A register.
The input character is not displayed on the screen.

CALL ASC
$05F3

Converts the lower 4 bit contained in the A register into
the ASCII code corresponding to their hexadecimal equiv-
alent and sets it in the A register.

For example, when the lower 4 bits of the A register are
1000 ($8 in hexadecimal), $38 (the ASCII code corre-
sponding to “8’’) is set in the A register.

CALL HEX
$0SFD

When the A register contains an ASCII code corresponding
to a hexadecimal number, this subroutine sets the binary
equivalent of the hexadecimal number in the lower 4 bits
of the A register.
For example, when the A register contains $42, the ASCII
code corresponding to “B”’, 1011 ($B in hexadecimal) is set
to the lower 4 bits of the A register.
If the A register contains codes other than those corre-
sponding to characters representing hexadecimals, the C
flag (carry flag) is set to 1 and the A register contents are
undefined.

C flagatreturn 0: Lower 4 bits of A register are

properly set.
1: Data error.

CALL 2HEX
$0623

When the 2 successive bytes of data contained in the area
starting at the address indicated in the DE register are an
ASCII code string representing a 2 digit hexadecimal num-
ber, this subroutine sets the 2 digit hexadecimal number in
the A register and returns control to the calling program. If
the ASCII code string does not represent any 2 digit hexa-
decimal number, this subroutine sets the C flag to 1 and
returns control to the calling program. In this case, the
contents of the A register are undefined.
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Subroutine name
and address
(in hexadecimal)

Function

Number
of Stacks

CALL HLHEX
$0614

When the 4 successive bytes of data contained in the area
starting at the address indicated in the DE register are an
ASCII code string representing a 4 digit hexadecimal num-
ber, this subroutine sets the 4 digit hexadecimal number in
the HL register and returns control to the calling program.
If the ASCII code string does not represents a 4 digit hexa-
decimal number, this subroutine sets the C flag to 1 and
returns control to the calling program. In this case, the A
register contents are undefined.
For example, when $33, $30, $43 and $39 are stored in
successive areas starting at $8000, $30C9 is set in the HL
register by executing.

LD DE, 8000H

CALL 0614H

CALL CURSR
$0B2C

Sets the Video-RAM address corresponding to the current
cursor position in the HL register.

For example, when the cursor is in the home position
(upper left corner), $D00O0 is set in the HL register.







APPENDIX

Correspondence between each object (OBJ) code and mnemonic code is shown in sections A.1 and
A.2. In A.1, mnemonic codes are arranged in the alphabetic order; this arrangement is convenient
when cross-referencing from Z80A CPU instructions to corresponding object codes. In A.2, object
codes are arranged in hexadecimal order; this arrangement is convenient when it is necessary to look
up the mnemonic code corresponding to a particular object code.

Details on operation, flag operation, execution time, etc., for each instruction are contained in the
Z80A CPU reference data in the appendix of the MZ-80B OWNER’s MANUAL.

The MONITOR SB-1510 assembly listing is shown in A.3.
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A.1 Mnemonic Codes and Corresponding Object
Codes

(Mnemonic codes are arranged in alphabetic

order.)

Note

nn, n, d and e in the operands-of each mnemonic
code represent constant data. The example values set

forth below are used for these constants in this table.

nn = 584H
n = 20H
d=35

e = 30H

Data codes represented by example values are shown

in italic and underlined.

OP-Code Mnemonic
SE ADC A, (HL)
DDSEO05 ADC A, (IX+d)
FDSEO5 ADC A, (IY+d)
8F ADC A,A
88 ADC A,B
89 ADC A,C
8A ADC A,D
8B ADC AE
8C ADC A,H
8D ADC A,L
CE20 ADC A,n
ED4A ADC HL,BC
ED5A ADC HL,DE
ED6A ADC HL, HL
ED7A ADC HL,SP
86 ADD A, (HL)
DD8605 ADD A, (IX+d)
FD8605 ADD A, (IY+d)
87 ADD A,A
80 ADD A,B
81 ADD A,C
82 ADD A,D
83 ADD A,E
84 ADD AH
85 ADD A,L
C620 ADD A,n
09 ADD HL, BC
19 ADD HL,DE
29 ADD HL, HL
39 ADD HL,SP
DD09 ADD IX,BC
DD19 ADD IX,DE
DD29 A ADD IX,IX
DD39 ADD IX,SP
FD09 ADD IY,BC
FD19 ADD IY,DE
FD29 ADD IY,IY
FD39 ADD 1Y,SP
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OP-Code Mnemonic
A6 AND (HL)
DDA605 AND (IX+d)
FDA605 AND (IY-+d)
AT AND A
A0 AND B
Al AND C
A2 AND D
A3 AND E
A4 AND H
A5 AND L
E620 AND n
CB46 BIT 0,(HL)
DDCB 0546 BIT 0, (IX+d)
FDCB 0546 BIT 0,(IY+d)
CB47 BIT 0,A
CB40 BIT 0,B
CB41 BIT 0,C
CB42 BIT 0,D
CB43 BIT 0,E
CB44 BIT 0,H
CB45 BIT O,L
CB4E BIT 1,(HL)
DDCBO54E BIT 1,(IX+d)
FDCB054E BIT 1,(IY+d)
CB4F BIT 1,A
CB48 BIT 1,B
CB49 BIT 1,C
CB4A BIT 1,D
CB4B BIT 1,E
CB4C BIT 1,H
CB4D BIT 1,L
CB56 BIT 2,(HL)
DDCB0556 BIT 2,(IX+d)
FDCB 0556 BIT 2,(IY+d)
CB57 BIT 2,A
CB50 BIT 2,B
CB51 BIT 2,C
CB52 BIT 2,D
CB53 BIT 2,E

OP-Code Mnemonic
CB54 BIT 2,H
CB55 BIT 2,L
CB5E BIT 3,(HL)
DDCBO5 5E BIT 3,(IX+d)
FDCBO55E BIT 3,(IY+d)
CB5F BIT 3,A
CB58 BIT 3,B
CB59 BIT 3,C
CB5A BIT 3,D
CB5B BIT 3,E
CB5C BIT 3,H
CB5D BIT 3,L
CB66 BIT 4,(HL)
DDCB0566 BIT 4,(IX+d)
FDCB0566 BIT 4,(IY+d)
CB67 BIT 4,A
CB60 BIT 4,B
CB61 BIT 4,C
CB62 BIT 4,D
CB63 BIT 4,E
CB64 BIT 4,H
CB65 BIT 4,L
CB6E BIT 5,(HL)
DDCBO056E BIT 5,(IX+d)
FDCB056E BIT 5,(IY+d)
CB6F BIT 5,A
CB68 BIT 5,B
CB69 BIT 5,C
CB6A BIT 5,D
CB6B BIT 5,E
CB6C BIT 5H
CB6D BIT 5,L
CB76 BIT 6,(HL)
DDCBO5 76 BIT 6,(IX+d)
FDCBO05 76 BIT 6,(IY+d)
CB77 BIT 6,A
CB70 BIT 6,B
CB71 BIT 6,C
CB72 BIT 6,D
CB73 BIT 6,E
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OP-Code Mnemonic OP-Code Mnemonic
CB74 BIT 6,H EDB1 CPIR
CB75 BIT 6,L
CB7E BIT 7,(HL) 2F CPL
DDCBO57E BIT 7,(IX+d)
FDCB057E BIT 7,(IY +d) 27 DAA
CBTF BIT 7,A
CBT8 BIT 7,B 35 DEC (HL)
CB79 BIT 7,C DD3505 DEC (IX+d)
CB7A BIT 7,D FD3505 DEC (IY +d)
CB7B BIT 7,E 3D DEC A
CB7C BIT 7,H 05 DEC B
CB7D BIT 7,L 0B DEC BC
0D DEC C
DC8405 CALL C,nn 15 DEC D
FC8405 CALL M,nn 1B DEC DE
D48405 CALL NC,nn 1D DEC E
CD8405 CALL nn 25 DEC H
C48405 CALL NZ,nn 2B DEC HL
F18405 - CALL P,nn DD2B DEC IX
EC8405 CALL PE,nn FD2B DEC IY
E48405 CALL PO,nn 2D DEC L
CC8405 CALL Z,nn 3B DEC SP
3F CCF F3 DI
BE CP (HL) 102E DINZ e
DDBE05 CP (IX+d)
FDBE05 CP (IY +d) FB EI
BF CP A
BS CP B E3 EX (SP),HL
B9 CP C DDE3 EX (SP),IX
BA CP D FDE3 EX (SP),IY
BB CP E 08 EX AF,AF’
BC CP H EB EX DE,HL
BD CP L D9 EXX
FE20 CP n
76 HALT
EDA9 CPD
EDBY CPDR ED46 IM 0
EDA1 CPI ED56 IM 1
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ED5E IM 2 C28405 JP NZ,nn
F28405 JP P,nn

ED78 IN A,(C) EA8405 JP PE,nn

DB20 IN A, (n) E28405 JP PO,nn

ED40 IN B,(C) CA 8405 JP Z,nn

ED48 IN C,(C)

ED50 IN D,(C) 382E JR C,e

ED58 IN E,(C) 182E JR e

ED60 IN H,(0) 302E JR NGe

ED68 IN L,(C) 202E JR NZe
282F IR Ze

34 INC (HL)

DD3405 INC (IX+d) 02 LD (BC),A

FD3405 INC (IY+d) 12 LD (DE),A

3C INC A 77 LD (HL),A

04 INC B 70 LD (HL),B

03 INC BC 71 LD (HL),C

0C INC C 72 LD (HL),D

14 INC D 73 LD (HL),E

13 INC DE 74 LD (HL),H

1C INC E 75 LD (HL),L

24 INC H 3620 LD (HL),n

23 INC HL DD7705 LD (IX+d),A

DD23 INC IX DD7005 LD (IX+d),B

FD23 INC IY DD7105 LD (IX+d),C

2C INC L DD7205 LD (IX+d),D

33 INC SP DD7305 LD (IX+d),E
DD7405 LD (IX+d),H

EDAA IND DD7505 LD (IX+d),L

EDBA INDR DD360520 LD (IX+d),n

EDA2 INI FD7705 LD (IY+d),A

EDB2 INIR FD7005 LD (IY+d),B
FD7105 LD (IY+d),C

E9 JP (HL) FD7205 LD (IY+d),D

DDE9 JP (IX) FD7305 LD (IY+d),E

FDE9 JP (1Y) FD7405 LD (IY+d),H

DA8405 JP C,nn FD7505 LD (IY+d),L

FA8405 JP M,nn FD360520 LD (IY+d),n

D28405 JP NC,nn 328405 LD (nn),A

C38405 JP nn ED438405 LD (nn),BC
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ED538405 LD (nn),DE 4B LD CE
228405 LD (nn),HL 4C LD CH
DD228405 LD (nn),IX 4D LD CL
FD228405 LD (nn),IY 0E20 LD Cn
ED738405 LD (nn),SP 56 LD D,(HL)
0A LD A,(BC) DD5605 LD D,(IX+d)
1A LD A,(DE) FD5605 LD D,(IY+d)
7E LD A,(HL) 57 LD D,A
DD7E05 LD A,(IX+d) 50 LD D,B
FD7E05 LD A,(IY+d) 51 LD D,C
3A 8405 LD A,(nn) 52 LD D,D
7F LD AA 53 LD D,E
78 LD A,B 54 LD D,H
79 LD A,C 55 LD D,L
TA LD A,D 1620 LD D,n
7B LD AE ED5B8405 LD DE,(nn)
7C LD AH 118405 LD DE,nn
ED57 LD A,I 5E LD E,(HL)
D LD A,L DD5E05 LD E,(IX+d)
3E20 LD A,n FD5E05 LD E,(IY+d)
46 LD B,(HL) 5F LD E,A
DD4605 LD B,(IX+d) 58 LD E,B
FD4605 LD B,(IY+d) 59 LD E,C
47 LD B,A 5A LD E,D
40 LD B,B 5B LD E,E
41 LD B,C 5C LD E,H
42 LD B,D 5D LD E,L
43 LD B,E 1E20 LD E,n
4 LD B,H 66 LD H,(HL)

45 LD B,L DD6605 LD H,(IX+d)
0620 LD B,n FD6605 LD H,(IY+d)
ED4B8405 LD BC,(nn) 67 LD H,A
018405 LD BC,nn 60 LD H,B

4E LD C,(HL) 61 LD H,C
DD4EO0S5S LD C,(IX+d) 62 LD H,D
FD4E05 LD C,(IY +d) 63 LD H,E

4F LD CA 64 LD H,H

48 LD C,B 65 LD H,L

49 LD C,C 2620 LD H,n

4A LD C,D 2A 8405 LD H,(nn)
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218405 LD HL,nn B4 OR H
ED47 LD LA B5 OR L
DD2A 8405 LD IX,(nn) F620 OR n
DD218405 LD IX,nn
FD2A 8405 LD IY,(nn) EDBB OTDR
FD218405 LD IY,nn EDB3 OTIR
6E LD L,(HL) ED79 oUT (C),A
DD6EO5 LD L,(IX+d) ED41 ouT (C),B
FD6E0S5 LD L,(IY+d) ED49 ouT (C),C
6F LD L,A ED51 ouT (C),D
68 LD L,B ED59 OouT (C),E
69 LD L,C ED61 ouT (C),H
6A LD L,D ED69 OUT (C),L
6B LD L,E D320 OUT (n),A
6C LD L,H EDAB OUTD
6D LD L,L EDA3 OUTI
2E20 LD L,n
ED7B8405 LD SP,(nn) F1 POP AF
F9 LD SP,HL C1 POP BC
DDF9 LD SP,IX D1 POP DE
FDF9 LD SP,IY E1l POP HL
318405 LD SP,nn DDE1 POP IX

FDE1 POP 1Y
EDAS LDD
EDBS LDDR F5 PUSH AF
EDAO LDI C5 PUSH BC
EDBO LDIR D5 PUSH DE
E5 PUSH HL
ED44 NEG DDE5 PUSH IX
FDES5 PUSH IY
00 NOP
CB86 RES 0,(HL)
B6 OR (HL) DDCBO0586 RES 0,(IX+d)
DDB605 OR (IX+d) FDCB 0586 RES 0,(IY+d)
FDB605 OR (IY +d) CBS87 RES 0,A
B7 OR A CB80 RES 0,B
B0 OR B CBS81 RES 0,C
Bl OR C CB82 RES 0,D
B2 OR D CB83 RES 0,E
B3 OR E CB84 RES (,H
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CB85 RES 0,L CBA5 RES 4,L
CBSE RES 1,(HL) CBAE RES 5,(HL)
DDCBO5SE RES 1,(IX+d) DDCBO5 AE RES 5,(IX+d)
FDCBO58E RES 1,(IY +d) FDCBO5AE RES 5,(IY +d)
CBSF RES 1,A CBAF RES 5,A
CBS8 RES 1,B CBAS RES 5,B
CB89 RES 1,C CBAY RES 5,C
CBSA RES 1,D CBAA RES 5,D
CBSB RES LE CBAB RES 5,E
CB8C RES 1,H CBAC RES 5H
CBSD RES 1,L CBAD RES 5,L
CB96 RES 2,(HL) CBB6 RES 6,(HL)
DDCB0596 RES 2,(IX+d) DDCBO5 B6é RES 6,(IX+d)
FDCBO5 96 RES 2,(IY +d) FDCBO05 B6 RES 6,(IY +d)
CB97 RES 2,A CBB7 RES 6,A
CB90 RES 2,B CBB0 RES 6,B
CB91 RES 2,C CBB1 RES 6,C
CB92 RES 2,D CBB2 RES 6,D
CB93 RES 2,E CBB3 RES 6,E
CBY4 RES 2,H CBB4 RES 6,H
CB95 RES 2,L CBB5 RES 6,L
CBYE RES 3,(HL) CBBE RES 17,(HL)
DDCB059E RES 3,(IX+d) DDCBO5 BE RES 7,(IX+d)
FDCBO059E RES 3,(IY +d) FDCB05 BE RES 7,(IY +d)
CBYF RES 3,A CBBF RES 7,A
CB98 RES 3,B CBB8 RES 7,B
CB99 RES 3,C CBBY RES 7,C
CBY9A RES 3,D CBBA RES 7,D
CB9B RES 3,E CBBB RES 7,E
CBYC RES 3,H CBBC RES 7,H
CBYD RES 3,L CBBD RES 7,L
CBA6 RES 4,(HL)

DDCBO05 A6 RES 4,(IX+d) C9 RET

FDCBO5 A6 RES 4,(IY +d) D8 RET C
CBA7 RES 4,A F8 RET M
CBAO RES 4,B DO RET NC
CBA1 RES 4,C Co RET NZ
CBA2 RES 4,D F0 RET P
CBA3 RES 4,E E8 RET PE
CBA4 RES 4,H E0 RET PO
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C8 RET Z CBOE RRC (HL)
ED4D RETI DDCBO05 0E RRC (IX+d)
ED45 RETN FDCBO050E RRC (IY+d)

CBOF RRC A
CB16 RL (HL) CBo08 RRC B
DDCB0516 RL (IX+d) CB09 RRC C
FDCB0516 RL (IYH+d) CB0A RRC D
CB17 RL A CB0B RRC E
CB10 RL B CBo0C RRC H
CB11 RL C CBOD RRC L
CB12 RL D 0OF RRCA
CB13 RL E
CB14 RL H ED67 RRD
CB15 RL L
17 RLA C7 RST 0
CB06 RLC (HL) D7 RST 10H
DDCB05 06 RLC (IX+d) DF RST 18H
FDCBO05 06 RLC (IY+d) E7 RST 20H
CB07 RLC A EF RST 28H
CB00 RLC B F7 RST 30H
CBo01 RLC C FF RST 38H
CB02 RLC D . CF RST 8
CB03 RLC E
CB04 RLC H 9E SBC A, (HL)
CB05 RLC L DD9EOS5 SBC A,(IX+d)
07 RLCA FD9E 05 SBC A,(IY+d)

9F SBC AA
ED6F RLD 98 SBC A,B

99 SBC A,C
CB1E RR (HL) 9A SBC A,D
DDCBO51E RR (IX+d) 9B SBC AE
FDCBO51E RR (IY+d) 9C SBC A,H
CB1F RR A 9D SBC A,L
CB18 RR B DE20 SBC A,n
CB19 RR C ED42 SBC HL,BC
CB1A RR D ED52 SBC HL,DE
CB1B RR E ED62 SBC HL,HL
CB1C RR H ED72 SBC HL,SP
CB1D RR L
1F RRA 37 SCF
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CBC6 SET 0,(HL) CBES6 SET 4, (HL)
DDCB05C6 SET 0,(IX+d) DDCBO5 E6 SET 4, (IX+d)
FDCB05 Cé SET 0,(IY +d) FDCBO5 E6 SET 4, (Y +d)
CBC7 SET 0,A CBE7 SET 4,A
CBC0 SET 0,B CBE0 SET 4,B
CBC1 SET 0,C CBE1 SET 4,C
CBC2 SET 0,D CBE2 SET 4,D
CBC3 SET 0,E CBE3 SET 4,E
CBC4 SET 0,H CBE4 SET 4,H
CBC5 SET 0,L CBE5 SET 4,L
CBCE SET 1,(HL) CBEE SET 5, (HL)
DDCBO05CE SET 1,(IX+d) DDCBO05 EE SET 5, (IX+d)
FDCBO05CE SET 1,(IY+d) FDCB05 EE SET 5, (IY+d)
CBCF SET 1,A CBEF SET 5,A
CBC8 SET 1,B CBES SET 5,B
CBC9 SET 1,C CBE9 SET 5,C
CBCA SET 1,D CBEA SET 5,D
CBCB SET LE CBEB SET 5,E
CBCC SET 1,H CBEC SET 5, H
CBCD SET 1,L CBED SET 5,L
CBD6 SET 2,(HL) CBF6 SET 6, (HL)
DDCB&DG SET 2,(IX+d) DDCBO5 F6 SET 6, (IX+d)
FDCB05 D6 SET 2,(IY +d) FDCBO05 F6 SET 6, (IY+d)
CBD7 SET 2,A CBF7 SET 6,A
CBDO SET 2,B CBF0 SET 6,B
CBD1 SET 2,C CBF1 SET 6,C
CBD2 SET 2,D CBF2 SET 6,D
CBD3 SET 2,E CBF3 SET 6,E
CBD4 SET 2,H CBF4 SET 6, H
CBD5 SET 2,L CBF5 SET 6,L
CBDS SET 3,B CBFE SET 7, (HL)
CBDE SET 3,(HL) DDCB05 FE SET 7,(IX+d)
DDCB05 DE SET 3,(IX+d) FDCBO05 FE SET 7,(IY +d)
FDCBO05 DE SET 3,(1Y +d) CBFF SET 7,A
CBDF SET 3,A CBF8 SET 7,B
CBD9 SET 3,C CBF9 SET 7,C
CBDA SET 3,D CBFA SET 7,D
CBDB SET 3,E CBFB SET 7,E
CBDC SET 3,H CBFC SET 7,H
CBDD SET 3,L CBFD SET 7,L
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CB26 SLA (HL) 93 SUB E
DDCBO5 26 SLA (IX+d) 94 SUB H
FDCB05 26 SLA (IY+d) 95 SUB L
CB27 SLA A D620 SUB n
CB20 SLA B
CB21 SLA C AE XOR (HL)
CB22 SLA D DDAEO5 XOR (IX+d)
CB23 SLA E FDAEO5 XOR (IYH+d)
CB24 SLA H AF XOR A
CB25 SLA L A8 XOR B

A9 XOR C
CB2E SRA (HL) AA XOR D
DDCBO5 2E SRA (IX+d) AB XOR E
FDCBO05 2E SRA (IY+d) AC XOR H
CB2F SRA A AD XOR L
CB28 SRA B EE20 XOR n
CB29 SRA C
CB2A SRA D
CB2B SRA E
CB2C SRA H
CB2D SRA L
CB3E SRL (HL)
DDCB05 3E SRL (IX+d)
FDCBO05 3E SRL (IY+d)
CB3F SRL A
CB38 SRL B
CB39 SRL C
CB3A SRL D
CB3B SRL E
CB3C SRL H
CB3D SRL L
96 SUB (HL)
DDY96 05 SUB (IX+d)
FD9605 SUB (IY +d)
97 SUB A
90 SUB B
91 SUB C
92 SUB D
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A.2 Object Codes and Corresponding Mnemonic

Codes

(Object codes are arranged in hexadecimal

order.)

Note

The underlined data codes shown in italic take the

following example values. These constants are repre-

sented by nn, n, d and e in the operands of each mne-

monic code.

nn

n
d

e =

Note that instructions whose first two letters are CB,
DD, ED or FD are collected in the last part of the

table.

OP-Code Mnemonic
00 NOP
018405 LD BC,nn
02 LD (BC),A
03 INC BC
04 INC B
05 DEC B
0620 LD B,n
07 RLCA
08 EX AF,AF’
09 ADD HL,BC
0A LD A,(BC)
0B DEC BC
0C INC C
0D DEC C
0E20 LD C,n
OF RRCA
102E DINZ e
118405 LD DE,nn
12 LD (DE),A
13 INC DE
14 INC D
15 DEC D
1620 LD D,n
17 RLA
182E JR e
19 ADD HL,DE
1A LD A,(DE)
1B DEC DE
1C INC E
1D DEC E
1E20 LD E,n
1F RRA
202E JR NZ,e
218405 LD HL,nn
228405 LD (nn),HL
23 INC HL
24 INC H
25 DEC H
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2620 LD H,n 4C LD C,H
27 DAA 4D LD C,L
282E JR Z,e 4E LD C,(HL)
29 ADD HL,HL 4F LD C,A
2A 8405 LD HL,(nn)
2B DEC HL 50 LD D,B
2C INC L 51 LD D,C
2D DEC L 52 LD D,D
2E 20 LD L,n 53 LD D,E
2F CPL 54 LD D,H

55 LD D,L
302E JR NC,e 56 LD D,(HL)
318405 LD SP,nn 57 LD D,A
328405 LD (nn),A 58 LD E,B
33 INC SP 59 LD E,C
34 INC (HL) 5A LD E,D
35 DEC (HL) 5B LD E,E
3620 LD (HL),n 5C LD E,H
37 SCF 5D LD E,L
382E JR C,e 5E LD E,(HL)
39 ADD HL,SP 5F LD E,A
3A 8405 LD A,(nn)
3B DEC SP 60 LD H,B
3C INC A 61 LD H,C
3D DEC A 62 LD H,D
3E 20 LD A,n 63 LD H,E
3F CCF 64 LD HH

65 LD H,L
40 LD B,B 66 LD H,(HL)
41 LD B,C 67 LD HA
42 LD B,D 68 LD L,B
43 LD B,E 69 LD L,C
44 LD B,H 6A LD L,D
45 LD B,L 6B LD L,E
46 LD B,(HL) 6C LD L,H
47 LD B,A 6D LD L,L
48 LD C,B 6E LD L,(HL)
49 LD C,C 6F LD L,A
4A LD CD
4B LD CE 70 LD (HL),B




34

OP-Code Mnemonic OP-Code Mnemonic
71 LD (HL),C 97 SUB A
72 LD (HL),D 98 SBC A,B
73 LD (HL),E 99 SBC A,C
74 LD (HL),H 9A SBC A,D
75 LD (HL),L 9B SBC A,E
76 HALT 9C SBC AH
77 LD (HL),A 9D SBC A,L
78 LD A,B 9E SBC A,(HL)
79 LD A,C 9F SBC A,A
7A LD A,D
B LD AE A0 AND B
7C LD AH Al AND C
D LD AL A2 AND D
7E LD A,(HL) A3 AND E
7F LD AA A4 AND H

A5 AND L
80 ADD A,B A6 AND (HL)
81 ADD A,C AT AND A
82 ADD A,D A8 XOR B
83 ADD A,E A9 XOR C
84 ADD A,H AA XOR D
85 ADD A,L AB XOR E
86 ADD A,(HL) AC XOR H
87 ADD AA AD XOR L
88 ADC A,B AE XOR (HL)
89 ADC A,C AF XOR A
8A ADC A,D
8B ADC A,E B0 OR B
8C ADC AH B1 OR C
8D ADC A,L B2 OR D
8E ADC A,(HL) B3 OR E
8F ADC AA B4 OR H

B5 OR L
90 SUB B B6 OR (HL)
91 SUB C B7 OR A
92 SUB D B8 CP B
93 SUB E B9 CpP C
94 SUB H BA CP D
95 SUB L BB CP E
96 BC CP H

SUB (HL)
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BD CP L E48405 CALL PO,nn
BE CP (HL) E5 PUSH HL
BF CP A E620 AND n

E7 RST 20H
Co RET NZ E8 RET PE
C1 POP BC E9 JP (HL)
C28405 JP NZ,nn EA 8405 JP PE,nn
C38405 JP nn EB EX DE,HL
C48405 CALL NZ,nn EC8405 CALL PE,nn
C5 PUSH BC EE20 XOR n
C620 ADD A,n EF RST 28H
C7 RST 0
C8 RET Z F0 RET P
C9 RET F1 POP AF
CA 8405 JP Z,nn F28405 JP P,nn
CC8405 CALL Z,nn F3 DI
CD8405 CALL nn F48405 CALL P,nn
CE20 ADC A,n F5 PUSH AF
CF RST 8 F620 OR n

F7 RST 30H
DO RET NC F8 RET M
D1 POP DE F9 LD SP,HL
D28405 JP NC,nn FA8405 JP M,nn
D320 OUT (n),A FB EI
D48405 CALL NC,nn FC8405 CALL M,nn
D5 PUSH DE FE20 CP n
D620 SUB n FF RST 38H
D7 RST 10H
D8 RET C CB00 RLC B
D9 EXX CB01 RLC C
DA8405 JP C,nn CB02 RLC D
DB 20 IN A,(n) CB03 RLC E
DC 8405 CALL C,nn CB04 RLC H
DE20 SBC A,n CB05 RLC L
DF RST 18H CB06 RLC (HL)

CBo7 RLC A
E0 RET PO CB08 RRC B
E1l POP HL CB09 RRC C
E28405 JP PO,nn CBOA RRC D
E3 EX (SP),HL CB0B RRC E




36

OP-Code Mnemonic OP-Code Mnemonic
CBOC RRC H CB39 SRL C
CBOD RRC L CB3A SRL D
CBOE RRC (HL) CB3B SRL E
CBOF RRC A CB3C SRL H

CB3D SRL L
CB10 RL B CB3E SRL (HL)
CB11 RL C CB3F SRL A
CB12 RL D
CB13 RL E CB40 BIT 0,B
CB14 RL H CB41 BIT 0,C
CB15 RL L CB42 BIT 0,D
CB16 RL (HL) CB43 BIT 0,E
CB17 RL A CB44 BIT 0,H
CB18 RR B CB45 BIT 0,L
CB19 RR C CB46 BIT 0,(HL)
CB1A RR D CB47 BIT 0,A
CB1B RR E CB48 BIT 1,B
CB1C RR H CB49 BIT 1,C
CB1D RR L CB4A BIT 1,D
CBI1E RR (HL) CB4B BIT LLE
CBI1F RR A CB4C BIT 1,H

CB4D BIT 1,L
CB20 SLA B CB4E BIT 1,(HL)
CB21 SLA C CB4F BIT 1,A
CB22 SLA D
CB23 SLA E CB50 BIT 2,B
CB24 SLA H CB51 BIT 2,C
CB25 SLA L CB52 BIT 2,D
CB26 SLA (HL) CB53 BIT 2,E
CB27 SLA A CB54 BIT 2,H
CB28 SRA B CB55 BIT 2,L
CB29 SRA C CB56 BIT 2,(HL)
CB2A SRA D CB57 BIT 2,A
CB2B SRA E CB58 BIT 3,B
CB2C SRA H CB59 BIT 3,C
CB2D SRA L CB5A BIT 3,D
CB2E SRA (HL) CB5B BIT 3,E
CB2F SRA A CB5C BIT 3,H

CB5D BIT 3,L
CB38 SRL B CB5E BIT 3,(HL)
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CB5F BIT 3,A CB&4 RES 0,H
CB85 RES 0,L
CB60 BIT 4,B CB86 RES 0,(HL)
CB61 BIT 4,C CB87 RES 0,A
CB62 BIT 4,D CB88 RES 1,B
CB63 BIT 4,E CB89 RES 1,C
CB64 BIT 4,H CB8A RES 1,D
CB65 BIT 4,L CBS8B RES L,E
CB66 BIT 4,(HL) CB8C RES 1,H
CB67 BIT 4,A CB8D RES 1,L
CB68 BIT 5,B CBSE RES 1,(HL)
CB69 BIT 5,C CBS8F RES 1,A
CB6A BIT 5,D
CB6B BIT 5,E CB90 RES 2,B
CB6C BIT 5,H CB91 RES 2,C
CB6D BIT 5,L CB92 RES 2,D
CB6E BIT 5,(HL) CB93 RES 2,E
CB6F BIT 5,A CB9 RES 2,H
CB9%5 RES 2,L
CB70 BIT 6,B CB96 RES 2,(HL)
CB71 BIT 6,C CB97 RES 2,A
CB72 BIT 6,D CB98 RES 3,B
CB73 BIT 6,E CB99 RES 3,C
CB74 BIT 6,H CB9A RES 3,D
CB75 BIT 6,L CB9B RES 3,E
CB76 BIT 6,(HL) CBI9C RES 3,H
CBT77 BIT 6,A CB9D RES 3,L
CB78 BIT 7,B CBI9E RES 3,(HL)
CB79 BIT 7,C CB9F RES 3,A
CB7A BIT 7,D
CB7B BIT 7,E CBAO RES 4,B
CB7C BIT 7,H CBA1 RES 4,C
CB7D BIT 7,L CBA2 RES 4,D
CB7E BIT 7,(HL) CBA3 RES 4,E
CB7F BIT 7,A CBA4 RES 4,H
CBA5 RES 4,L
CB80 RES 0,B CBA6 RES 4,(HL)
CBS1 RES 0,C CBA7 RES 4,A
CB82 RES 0,D CBAS RES 5,B
CB83 RES 0,E CBA9 RES 5,C
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CBAA RES 5,D CBDO SET 2,B
CBAB RES 5,E CBD1 SET 2,C
CBAC RES 5,H CBD2 SET 2,D
CBAD RES 5,L CBD3 SET 2,E
CBAE RES 5,(HL) CBD4 SET 2,H
CBAF RES 5,A CBD5 SET 2,L

CBD6 SET 2,(HL)
CBB0 RES 6,B CBD7 SET 2,A
CBB1 RES 6,C CBDS8 SET 3,B
CBB2 RES 6,D CBD9 SET 3,C
CBB3 RES 6,E CBDA SET 3,D
CBB4 RES 6,H CBDB SET 3,E
CBB5 RES 6,L CBDC SET 3,H
CBB6 RES 6,(HL) CBDD SET 3,L
CBB7 RES 6,A CBDE SET 3,(HL)
CBBS8 RES 7,B CBDF SET 3,A
CBB9 RES 7,C
CBBA RES 7,D CBE0) SET 4,B
CBBB RES 7,E CBE1 SET 4,C
CBBC RES 7,H CBE2 SET 4,D
CBBD RES 7,L CBE3 SET 4,E
CBBE RES 7,(HL) CBE4 SET 4,H
CBBF RES 7,A CBE5 SET 4,L

CBES SET 4,(HL)
CBCO SET 0,B CBE7 SET 4,A
CBC1 SET 0,C CBES8 SET 5,B
CBC2 SET 0,D CBE9 SET 5,C
CBC3 SET 0,E CBEA SET 5,D
CBC4 SET 0,H CBEB SET 5,E
CBC5 SET 0,L CBEC SET 5,H
CBC6 SET 0,(HL) CBED SET 5,L
CBCT7 SET 0,A CBEE SET 5,(HL)
CBC8 SET 1,B CBEF SET 5,A
CBC9 SET 1,C
CBCA SET 1,D CBF0 SET 6,B
CBCB SET 1,E CBF1 SET 6,C
CBCC SET 1,H CBF2 SET 6,D
CBCD SET 1L CBF3 SET 6,E
CBCE SET 1,(HL) CBF4 SET 6,H
CBCF SET 1,A CBF5 SET 6,L
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CBF6 SET 6,(HL) DDIE 05 SBC A,(IX+d)
CBF7 SET 6,A DDA6 05 AND (IX+d)
CBF8 SET 7,B DDAEO5 XOR (IX+d)
CBFY SET 17,C DDB6 05 OR (IX+d)
CBFA SET 7,D DDBE 05 CP (IX+d)
CBFB SET 7,E DDE1 POP IX
CBFC SET 7,H DDE3 EX (SP),IX
CBFD SET 7,L DDE5 PUSH IX
CBFE SET 7,(HL) DDEY JP (IX)
CBFF SET 7,A DDF9 LD SP,IX
DD09 ADD IX,BC DDCBO05 06 RLC (IX+d)
DD19 ADD IX,DE DDCB05 0E RRC (IX+d)
DD21 8405 LD IX,nn DDCBO05 16 RL (IX+d)
DD22 8405 LD (nn),IX DDCBO5 1E RR (IX+d)
DD23 INC IX DDCBO05 26 SLA (IX+d)
DD29 ADD IX,IX DDCBO05 2E SRA (IX+d)
DD2A8405 LD IX,(nn) DDCBO05 3E SRL (IX+d)
DD2B DEC IX DDCBO05 46 BIT 0,(IX+d)
DD34 05 INC (IX+d) DDCBO054E BIT 1,(IX+d)
DD35 05 DEC (IX+d) DDCB05 56 BIT 2,(IX+d)
DD36 0520 LD (IX+d),n DDCBO055E BIT 3,(IX+d)
DD39 ADD IX,SP DDCBOS5 66 BIT 4,(IX+d)
DD46 05 LD B,(IX+d) DDCBO05 6E BIT 5,(IX+d)
DD4E05 LD C,(IX+d) DDCBO0576 BIT 6,(IX+d)
DD56 05 LD D,(IX+d) DDCBO57E BIT 7,(IX+d)
DD5E0S LD E,(IX+d) DDCBO5 86 RES 0,(IX+d)
DD66 05 LD H,(IX+d) DDCB05 8E RES 1,(IX+d)
DD6E05 LD L,(IX+d) DDCBO05 96 RES 2,(IX+d)
DD70 05 LD (IX+d),B DDCB059E RES 3,(IX+d)
DD71 05 LD (IX+d),C DDCBO05 A6 RES 4,(IX+d)
DD72 05 LD (IX+d),D DDCB05 AE RES 5,(IX+d)
DD73 05 LD (IX+d),E DDCBO05 B6 RES 6,(IX+d)
DD74 05 LD (IX+d),H DDCB05 BE RES 7,(IX+d)
DD75 05 LD (IX+d),L DDCB05 Cé SET 0,(IX+d)
DD77 05 LD (IX+d),A DDCB05 CE SET 1,(IX+d)
DD7E05 LD A,(IX+d) DDCBO05 D6 SET 2,(IX+d)
DD86 05 ADD A,(IX+d) DDCB05 DE SET 3,(IX+d)
DDSE05 ADC A,(IX+d) DDCBOS5 E6 SET 4,(IX+d)
DDY6 05 SUB (IX+d) DDCBO5 EE SET 5,(IX+d)
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OP-Code Mnemonic OP-Code Mnemonic
DDCBO5 F6 SET 6,(IX+d) ED7B8405 LD SP,(nn)
DDCBO05 FE SET 7,(IX+d) EDAO LDI

EDA1 CPI
ED40 IN B,(C) EDA2 INI
ED41 ouT (C),B EDA3 OUTI
ED42 SBC HL,BC EDAS LDD
ED438405 LD (nn),BC EDA9 CPD
ED44 NEG EDAA IND
ED45 RETN EDAB ouTD
ED46 IM o EDBO LDIR
ED47 LD LA EDB1 CPIR
ED48 IN C,(C) EDB2 INIR
ED49 oUuT (C),C EDB3 OTIR
ED4A ADC HL,BC EDBS LDDR
ED4B8405 LD BC,(nn) EDBY9 CPDR
ED4D RETI EDBA INDR
ED50 IN D,(C) EDBB OTDR
ED51 ouT (0),D
ED52 SBC HL,DE FDO09 ADD 1Y,BC
ED538405 LD (nn),DE FD19 ADD 1Y,DE
ED56 IM 1 FD218405 LD IY,nn
ED57 LD A,I FD228405 LD (nn),IY
ED58 IN E,(C) FD23 INC IY
ED59 OUT (C),E FD29 ADD IY,IY
ED5A ADC HL,DE FD2A 8405 LD IY,(nn)
ED5B8405 LD DE,(nn) FD2B DEC 1Y
ED5E IM 2 FD3405 INC (IY +d)
ED60 IN H,(C) FD3505 DEC (IY+d)
ED61 OUT (C),H FD360520 LD (IY+d),n
ED62 SBC HL,HL FD39 ADD 1Y,SP
ED67 RRD FD46 05 LD B,(IY+d)
ED68 IN L,(C) FD4E05 LD C,(IY+d)
ED69 ouT (C),L FD56 05 LD D,(IY+d)
ED6A ADC HL,HL FD5E05 LD E,(IY+d)
ED6F RLD FD66 05 LD H,(IY+d)
ED72 SBC HL,SP FD6E05 LD L,(IY+d)
ED738405 LD (nn),SP FD70 05 LD (IY+d),B
ED78 IN A,(C) FD71 05 LD (IY+d),C
ED79 OUT (C),A FD72 05 LD (IY+d),D
ED7A ADC HL,SP FD73 05 LD (IY+d),E
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OP-Code Mnemonic OP-Code Mnemonic
FD74 05 LD (IY+d),H FDCB05BE RES 7,(IY+d)
FD75 05 LD (IY+d),L FDCB05C6 SET 0,(IY+d)
FD77 05 LD (IY+d),A FDCBO5CE SET 1,(IY+d)
FD7E 05 LD A,(IY+d) FDCB05 D6 SET 2,(IY+d)
FD86 05 ADD A,(JY +d) FDCB05DE SET 3,(IY+d)
FDSE 05 ADC A,(IY+d) FDCBO5 E6 SET 4,(IY +d)
FD96 05 SUB (IY +d) FDCBO5 EE SET 5,(IY+d)
FDYE 05 SBC A,(IY+d) FDCBO5 F6 SET 6,(IY+d)
FDAG6 05 AND (IY+d) FDCBO5FE SET 7,(IY +d)
FDAEO5 XOR (IY+d)

FDB6 05 OR (IY+d)
FDBEO5 CP (IY+d)
FDE1 POP IY
FDE3 EX (SP),IY
FDE5 PUSH 1Y
FDE9 JP (1Y)
FDF9 LD SP,IY
FDCB05 06 RLC (IY +d)
FDCBO05 O0E RRC (IY+d)
FDCB05 16 RL (IY+d)
FDCBO51E RR (IY+d)
FDCBO5 26 SLA (IY+d)
FDCBO05 2E SRA (IY+d)
FDCB05 3E SRL (IY+d)
FDCBO05 46 BIT 0,(IY +d)
FDCBO054E BIT 1,(IY+d)
FDCBO05 56 BIT 2,(IY +d)
FDCBO05 5E BIT 3,(IY+d)
FDCBO05 66 BIT 4,(IY+d)
FDCBO05 6E BIT 5,(IY+d)
FDCB0576 BIT 6,(IY +d)
FDCBO57E BIT 7,(IY+d)
FDCBO5 86 RES 0,(IY +d)
FDCBO5 8E RES 1,(IY+d)
FDCBO05 96 RES 2,(IY+d)
FDCBO05 9E RES 3,(IY+d)
FDCBO5 A6 RES 4,(IY+d)
FDCBO05 AE RES 5,(IY+d)
FDCBO05 B6 RES 6,(IY +d)
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A.3 MONITOR SB-1510 Assembly Listing

The MONITOR SB-1510 assembly listing is shown in following pages.
This assembly listing was obtained with the Z80A Macro-Assembler. The meaning of each column

is as follows.

Relative address Assembler message Mnemonic (Op Code)
Relocatable OBJ code Label l—-Operand Comrilent
¢

Q000 CEIEROO MONIT: JF START 5 RSTO
QOO03 5
0003 QOO0 FLFPO=:  DEFW  QOO0O0H
QOOS 00 ONTYO: DEFER OOH
QO04& OO0 EEDA: DEFR O
0007 00 FESTRE: DEFER O
OO0 -
OO0 CIO000 JF MONIT 5 RET1
O0O0R s
QO0OR 01 SCROST: DEFR O1H
QOO 18 SCREND: DEFER 18H
QOOD FLAZH: DEFz 1
QOOE FLSDAT: DEF:S i
QO0OF 00 AMFM: ODEFE ©OQOH
0010 s
0010 Z3IR100 JF =T s RETZ
Q013 H
D013 00no SCRST:  LDEFW  DOOOH
0015 SWRE: DEFS 1
0014 INIC1: DEFZ 2

FIGURE A.1

Since the first address of MONITOR SB-1510 is $0000, relative addresses and relocatable OBJ
codes may be regarded as absolute addresses and OBJ codes without interpretation.
This assembly listing is for reference only. The Sharp corporation is not obliged to answer any

questions about the contents of this program.
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QOG0

G000

Q003

1
| i)

QOIS D00
QOO OO0

DO0&E QO
0007 O

D005

O00R O1
OO0 1E
D000

OO0E

QOO0F 00
0010

Q010 CIRLOO
O01E

OO13 O0oo
OUlE

D014

Qnis

QDlE CERL1OOD
DO1ER

O01R 2007
0010

DO0O1E

QOO0

D020 CEARLOO

L BRO30

Qo

T ARLIOO
QOISR

OOz

OORE
QO ARG
DOCERB1OO

40

= ODEI10n
O03AE
QD3R ZEOQZ
D030 DRER
QO3F ZE34
Q041 DEET
Q047 FEET4

P12/10

MONIT:

FLFOS:
CMTY O
FEDA:

EEZTRES

-
3

SCROET:
SCREND:
FLASH:
FLEDAT:
AMFM:

R
MRk
MIC1:

L I L]

éCRSIZ:
TEMFW:
C2DATA:

2

"T'I an

OfRE:

ELOATW:
EDOATWL:

n

SHL. 2

SUMIOT
STRGF
STACK:

EHL.2
CEMOT e
REFTCT:
RATIO:

JF

DEFW
DEFER
LEFE
DEFE

JF

DEFE
DEFE
DEFZ
LEFE
DEFE

-J F‘

DEFW
DEFS
DEFS

JF

DEFW
DEF=
DEF=

JF

DEFW
LEFER
DEFS
DEF=

JF

EMT

DEFE
OEFS
DEFZ

JF

ENT

DEFE
LDEFE
DEFZ

JF

LI
T
Lo
T
LD

MONITOR

START

OOO0OH
00H

(%)

0

MONIT

0O1H
18H
1
i
QOOH

]

T

Do00nH

O720H
1

=T

FOZO0H
OOH

1

1

iy
-t

I ]

R
-

40H

REGIZT

ALE
(E3H) - A
A 34H
(E7H) -A
f-74H

SE-1510

an

X

aw

am

an

an

b4

RZTO

RET1

RETZ

T
oy
-
i+

B 1
i

T4

RETS

RET7

GO MODEZ

C1 MODEZ
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0045 D3EET7
0047 ZER4
Q047 DEET
QO4R AF
0041z DEEA
O04E D3E&
0050 3EOZ
0052 DAES
0054 [DEE4
00546 AF
0057 D3ES
0057 D3E4
O0O5R 3ECF
OO0 D3EY
OOSF AF
O0&0 DZEEY
O0b6z 3ECF
O0&4 1203
QO &L
OO&E CAZROO
Q00L&
004&7 DEER
O0OLB 3EFF
O04&LN DEER
O0&F 210113
OO73 220ROO
QO7% 310010
QO7& Chiizsol
QO7B O&ZF
OO70 215011
O0OE0 3ELZ
=e 77
OEEO
QOEm 23
QORE CRO4FOA
OOy ZEOD
OOZR DEES
0O0O=D O&AQ
O0SF COS00A
0072 Z1z2R11
Q075 227011
QO9s 3EQ4
QO7Aa 321000
OO0 3T
OOYE 320500
0O0A1 115504
ODA4 CORAOS
DOA7 EDS4
00A/7 3EFF
O0AR EZ21500
O0AE
QOAE CAER1IO0
O0R1
QOR1 ZEOD
QUBZE D3E3
QORS A1C010
O0ORS COAROD
OORBR ZEZA
OORD CO14&07
OO0 113F10

Ty

£
£

GUDUT:

-
3

éT:

T
LI

T
XOR
T
DT
Lo

OuT
oauT
XOR
T
OuT
LI

QT
XOR
ot
LI

JR

JF

ouT
Lo
T
L.
LI
LI
oAl
Lo
Lo
LI
LI
T
INC
CALL
Lh
auT
LI
CALL
Lo
Lh
LI
LI
INC
Lo
Lo
CALL
IM
Lo
L0

JF:

LI
QuT
L0
CALL
LI
CALL
LI

(E7H) -A
A -B4H
(E7H) A
A

(E&H) -A
(E&HD) A
A2
(ESH) A
(E4H) -A
A
(ESH) A
(E4H) -A
A-CFH
(E7H) A
A
(E7H) A
A-CFH

+5
START

(EEH) A
AFFH
(EEH) A
HL.1201H
(SCROST)Y SHL
P IBUFE
CHR40
EB.2FH

HL ~MOLDE
A-12H
(HL) A
(EOH) A
HL

TCLER
A.00H
(E3H) A
B-AOH
TOINT

HL -112BH
(FEAE) -HL
A4
(TEMFW) A
A
(ONTYD) A
DE.TITMES
MLM=GE

i

A-FFH
(ZWRE) A

EXIT
A-00H

(E3H) -A
ZF . IBUFE

-NL

A - 2AH
FRNT
DE - BUFER

am

DT

s am

au am

am

-
a

am

2 MODEZ

C2=0000 SET

C1=0002 SET

FIOA=MODE
A=ALL OUTPUT

B=MO0E

MMI

B=ALL INFUT

INIT CMT

READ MODE
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QO3
QOCs
OOCs
QOCER

OO
OQCE
QOO0
O0ni
Qon:z
OOLDS
QOn7

3E14
AZAZ0A
COA404
1A
FEZA
Z0EL
13

1A
21E700
QLOL
BE

OO 2

00hA
QOOLE
OOLC
QOLO
OOnF
O0E1
O0OEZ
OOEZ
QO0E4
QOES
QOOEA
OOE7
OQOE7
QOES
OOEA
OOER
QOED
OOEE
QOFO
OOF1
OOF 3
OOF 4
QOF A
QOF7
OOFy
QOFY
QOF7
OOF 3
QOOFE
OOFE
OOFF
Q100
0103
0104
0107
010/
0100
0110
0113
0114
0114
0i1s
O11R
o1in
O11E
0120
0120
0120

an
AROZ
AL
F700
44
2001
41
CRO1
&3
4E01
54

1702

2EAD

[ = e L
2B

23
CLORCOS
7E
COnnos
CoOR702
113F10
COCE0S
114710
1A
FEOD
2EE7
CLZA0A
= o
77
120F

=ELO:

SELL:

"
a

SELTHEL:

® am um

n

MCLECT:

MR

AR am am

LD
LI
CALL
Lo
=
JF
INC
Lo
Lo
LI
CF
JR
INC
INC
INC
[LINZ
JR
INC
LI
INC
Lo
EX
JF

LEFE
NEFW
LEFR
LEFW
LEFR
DEFW
LEFE
LEFW
[LEFE
LDEFW
LEFE
NEFW

Lo
CALL
DIEEC
INC
CALL
Lo
CalL
CALL
LI
CALL
LI
Lo
-F
JR
CALL
JR
Lo
JR

fL20
(ENLIMBE) A
HETL
A (DE)
2AH
NZ =T
LE
A.(DE)
HL -SELTRL
B4
(HL.)
Z-2EL]
HL

HL

HL.
SELO
=T

HL.

E . (HL)
HL.

Oa (HL)
[E -HL
(HL)

an

4AH
JUMF
40H
MCLECT
44H
DIMF
41:H H
MLOAL

S3EH :
MSAVE
HéaH
MVRFY

an

um

am

aw

fA-40H
EIN

HL

HL
NLFHLS
AL (HL)
FRTHX
FRNT=

[E -BLIFER
GETLER
[E :BUFER+Z
A (DE)
OIH

Z MR
ZHEX
CaMZLECT
(HL) -A
MR

am

an

CR
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0120 CD7A0%
0123 CLEE05
0124 ER
0127 ZAZBROO
0124 CORCOS
0120 O&10
0O12F ChRyos
012 7E
0133 COOnos
01324 ES
0137 AF
0138 ENSZ
013A EL
O13R CARIOO
O13E CDAZOS
0141 2eFz
0143 DBREA
0145 FEFD
0147 28FA
0147 23
0144a 10E3
0142 1 E: oz
Q14E

0O14E

0O14E

Ql4E ZEOZ
0150 3214602
Q153

0153 210001
0156 113F10
0157 O 1 (:)E{C) 8]
Q150 D5
0150 EDRO
015F ER
0140 0O4&11
0142 ZEOD
O14&4 COS00OA
01467 D1
0142 CORAOS
014 CHCS0S
014E 3A/1402
0171 FEOZ
0173 C2CFO1
0176 1102010
0177 3EO01
0178 12
0170 13
0170 214710
0150 011000
0123 EDRO
0125 3EOD
017 12
O15s EZI:I']A(:)S
O12R Z2D410
0 1:E:E CE3s0s
0171 EDSBZEBOO
0175 AF
01746 EDSZ
Q1972 3IZEE
0178 220210

DUMF s

DIMFO:

OiMFE 1L s

ﬁSAUE=

MENQME:

MNAMIL :

AT
CALL
EX
Lo
CALL
LI
CALL
Lo
AT
ELIEH
XOR
SR
FOF
JP
CALL
JR
IN
=
JR
INC
[LINZ
JR

LI
LI

LI
LI
LI
FLISH
LOIR
EX
LD
LI
CALL
FOF
CALL
CALL
LD
ZF
JF
LI
LI
LI
INGC
LI
LD
LOIR
LI
LI
CALL
LD
CALL
Lo
XOR
=R
JR
LI

SSET
ESET
OE -HL
HL » (:ZHL)
NLFHLE
B.1&
FRNTS=
A (HLD
FRTHX
HL

A

HL -DE
HL
75T
EBREEY
Z bl "'/_'.-

A - (EAH)
FLH

Z 2 "'4
HL.
OLMF L
DMFO

A2
(MWARED) -A

HL ~FNCOM
[DE -BLFER
BCa11

[DE

LE -HL
E-11H

£ O0H
FOINT

DE

NLMZI5
GETLER

A (MWARE)
NZ -MLIOVE
[E - IBLIFE
Al
(IE) A
LE

HL. -BLUFER+10
BC 14

fAL00H
(DE) A
SEET
(DTADR) -HL
ESET

DIE - (5HL)

A

HL. -DE
C-MNAM1
(ZI1ZE) -HL

SFEEY
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0190
O1A0
01A3
01AS
O1AS
01AR
O1AD
O1EO
O1EZ
O1ES
O1ES
O1EA
O1ED
0100
QiCo0
014
o1os
O1CA
O1CE
O1CE
O1CE

O1CR

o1cn
O1CF
O1CF
oinz
o103
o105
O10A
0107
010k
Q10
O1DF
0O1E1
01E4
QO1ES
QO1E7
QO1lEA
OlED
O1F0
O1lFz2
QLIFS
O1F4A
O1F &
O1F7
O1FC
O1FF
OzZ0Z
Q04
0z07
OO
OZOR
OZ0E
0Z10
0213
0214
021k
0214
0217
0217

Z21R100
22D&10
3E4A
27705
COy7s05
=2E0a
1404
3EF4
220410
COS5102
F203
cozzoz
C3R100

AL474°45
204E4140
453A

on

214710
7E
FEOD
F&
COSEOQZ
3IZEZ
Fi
C4FA01
20EE
IA1460Z
a0
2033
11200z
CLOCFOS
CORz2OZ
Z2CR
2A0A10
E7

114102
CLCFOS
114710
21C110
OA1O
COEA0A
(=
COR104
CDCEO4
22AD
Coiios
(g}
1R

EINZ:

SAVEGD:

JETL:

#NGDM:

-
3

MLOAD:

MLOVE 2

NAMECE :

MUARE :

LD
Lo
Lo
Lo
CALL
JR
CALL
JR
Lo
CALL
JR
CALL
JF

DEFM

DEFR

LT
JR

Lo
Lo
ZF
FLI=H
CALL
JR
FOF
CaLL
JR
Lo
DEC
JR
Lo
CALL
CALL
JR
I.[
JF

LI
CALL
LI
LD
LI
CALL
RET
CALL
CALL
JR
CALL
FoF
JR

DEF=

HL-=T
(EXADR) -HL
A-4AH
(EINF+1) A
E.INF

Z -SAVEGD
HLHEX
CLEINZ
(EXADR) -HL
TWRI

D a4+5

TWRD

=T

"FILE NAME:®

OLDH

Aal
MSAVE+Z

HL -BUFER+10
A (HL)
OnH

AF

*ROI
=571

AF

MZ - NAMECE
NZ -MLOVE
A (MUWARED
A

NZ -MVERY

DE -LOAMES
DEFNAM
*ROD
5Tl

HL - (EXADR)
(HL)

DE -FOUMES
OEFNAM

DE BUFER+10
HL -NAME
B:14

SAME

Z

SERSF
METOF
CaJ5T1
DELS

B

MLOVE

i

am

ALLJ
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0217
0217

021

O21A
Ozin

]

AF
12RE

113402
COCFOS
CORECOX

4-4F 4144
474E47 20
(8] 1]

S SLASE5Z4T

OZ3E
Q240
0z41
OZ4%
0z247
024z
Q24A
OZ4E
QZ4R
0Z4R
OZ4AR
0240
0250
0251
0251
0251

0251

R F3
=]

02460
QZA0
OZAE
0271
0274
0277
0279
027R

CA4EE7474E

4720

On
4L4FE54E
{4420

O

4F 4R

Ol

SE4A

1401
210010
015000
COE304
COE704
224E

' CRAT

2E0R

0§ b

117B04&
COCFOS
[

COF 704
COC703
CODAO
3334
CE4A/
CA4F704
202D
FE

1

 F3

1402
EDMROZ10

MYRFY:

MVERY 3

MMZIEST:
LOAMES:

VERME s

FIOUMES:

Ok ME:=:

2 um cam

WRINF:
TWRT 3

WRIl:

WRIzZ:

WROAT:
FWRD:

XOR
JR

LI
CALL
CAaLL
JR
LI
CALL
JR

OEFM

DEFE
DEFM

LEFE
DEFM

LEFE
DEFM
LEFE

Lo
CALL
JF

ENT
oI
LI
Lo
Lo
AT
CALL
JR
RBIT
JR
FLISH
Lo
CALL
FoF
CALL
CALL
CALL
JR
BRIT
CALL
JR
EI
RET
ENT
[
LI
LI

A
MLOAD+Z

DE .VERMES
LEFMAM
TVRFY
CaJ5T1

[E - OEMES
MLMEIG
JETH

"LOADING 7

O0OH
"VERIFYING

ODH
TFOUND 7

OLH
i
O

A-4AH
EIN
(HL)

[1.1

HL - IRLIFE
R . QOEO0OH
CESUM
MOTOR
CL2TRFRET
0.
Z-WRIZ

LE

[E -WRIMES=
[ISFNAM

LE

TZRE

GAF

WTAFE
C.STFRET
1.0
NZ . TSFE
NZ ~STFRET

b=z
BCL (SIZE)

-}

-
-4

»
s

0001 WI

W

OO10* WD



ZA0410 Lo HL - (DTADR)
i8CC JR WRI1

um 3w am

i ROINF: ENT

OZ2E F3 TROI: DI

OZ2F 14604 Lo [.4 5 D100:RI
0271 Z1C010 Lb HL : IBLFE

O274 013000 LI BC . 0020H

0277 CLOS704 RIN1: CALL  MOTOR

02774 2211 JR CLSTFRET

Q27 COF103 CALL TMARE

QOZ7F 2200 JR CLSTFRET

0zZA1 CDORO3 CALL  RTAFE

QZA4 3207 JR C.STFRET

OZ2AL CRSA ROZ: BIT 3.0

OZAZ 2204 JR SSTPRET+E

OZAA CLOER104 CALL SERSF

OZAD COCEO4 STRPRET: CALL MSTOR

OZBO FR EI

OZB1 7 RET

QZBZ RODAT: ENT

QZBZ F3 TROD: 0I

QZB3 14602 LD 0.3 5 1000:RD
OZBS ED4ABLZ1O LI BC L (ZIZED

QOZB7 ZAD410 LD HL - (OTADR)

QZRC 12D7 JR R

OZBE
OZBE
OZBE :

OZBE VERFY: ENT

OZBRE F3 TVRFY: DI

QOZBF 1402 LD L. s RD
0221 EDMBDZ10 LD BC . (ZIZED

OZCS Z2AD410 LD HL - (OTADR)

O2CS Ch2304 CALL  CESUM

QZCR CDE704 CALL  MOTOR

Q2CE 320D JR CL2TRFRET

0200 CALL  TMARE

Q203 3% JR Cs5STFRET

Oz05 CALL  TVRFY

O2nE JR ROz

OzhA
OzDA
OzDA H
020A 1EOZ WTAFE: LD E.2

Oz0C C5 FLISH  BC

Oz20D ES FLEEH  HL

OZDE 7E WTAFL: Lo a. (HL)
Q20F CLOEFO3 CALL  WRYTE
OZEZ CDACOS CALL  BRE

OZES 3218 JR C.RETHE
OZE7 23 WTAFZ: INLC HL.

OZE=S OR DEC R

QZE7 72 LD A-E

OZEA E1 R k=

OZERB ZOF1 JR MZ WTAF1
OZED ZAZBOO Lo HL - CSUMDT)
ORFO 70 Lo A-H

(R o K §

)

an um

" am am
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OZF1
OzF4
O2FS
QZFZ
QOZFE
OZF
OZFE
02FF
0300
0301
Q302
O=05
0307
OR05
0307
O30R
0O30R
OR0OR

O30R

0300

O30E
0OZ0F
0312
0314
0317
0317
O31R

0210

Q320
0323
0324
0325
0324
0327
A

Q320
0320 2
O3ZE

0342
0344
0345
03464
0345
0Z24A
O34E
0340

0350

COEFO3R
70
COSFO3
COE705
10
2004
arF

El

-1

(R
CoIDoS
10OFE
El

=1
1201

1EOZ
-5

ES
CLALD4A
Z2ER
COS40%
DBRE1
E&40
ZaFz2
0000
Z2Z2R0O0
E1l

-1

CE

ED
COAROOR

20F4

T ZAZBOO

COAQOSR
3IRC4
4F
COAOOR
ASRE
BRI
200A

77

B
ZEOQO
ZERS
in
20z
119204
CORAOS
2EFF
37
12A7

RETHE:

WTAF4:

RTAFE:

RTAF1:

RTAPZ:

CALL
Lo
CALL
cALL
LOEC
JR
XOR
FoF
FOF
RET
CALL
[LINZ
FF
POF
JR

Lb
FLIZH
PLIEH
CALL
JR
CaLl
IN
AND
JR
LI
Lo
FOF
FOF
FLEzH
PiLI=EH
CALL
JR
LD
INC
DEC
LI
IR
JR
Lo
CALL
JR
Lo
CAaLL
JR
LE
JR
LI
—F
LD
JR
DEC
JR
LI
CALL
Lo
SCF
JR

WRYTE
AL
WEBYTE
LONG

E

NZ -WTAF4
A

HL

B

SHORT
-3

HL

B
WTAFE+Z

E-=

R

HL

EDGE
C.RETHE
DLYR

AL (ELHD
40H
Z-RTAF1
HL - OO0O0OH
(SUMOT)Y -HL
HL

=

B

HL

REYTE
C.RETHE
(HL) -A
HL

B

A-B

L

NZ .RTAFZ
HL. - (SLUMDOT?
REYTE
Z-RETHE
CaA
REYTE
C-RETHE
L

NZ -RTAF3
AT

H

B0

Z -RETHE
E

NZ -RTAF1
DE . SLMMES
NLM=E
A-FFH

RETHE



0353 ]
0353 H
0352 d
0358 1EO0Z TVRFY: LI E.2

035A C5 FlIZH RC

O3SR ES FLSH  HL

O350 CL4s04 TVF1: CALL  EDGE
03SF 327E JR C-RETHE
0361 COS405 CALL  DLYR
0344 DRE] IN A (E1H)
O34&4A EL40 AN 40H

Q3L 2EF2 JR Z-TVF1
O36A CDAOOX TVFZ: CALL REYTE
O340 3270 JR C-RETHE
O34F BE CF (HL)
0370 ZODE IR NZ - TAFER
0372 23 INC HL

OZ73 OR DEC B

0374 72 LD A:B

0375 Ei1 OR |

0374 ZOFZ2 JR NZ - TVFZ
OR75 2AZIOO0 LD HL - (CEMIOT)
OZ7R CZDAOOS CALL  RBYTE
O37E B CF H

O37F ZOCC JR NZ - TAFER
0321 CDAOO3 CALL RBYTE

324 BOD P L

2004 JR NZ - TAFER
10 LDEC. E

S CAFFOZ JF 7 -RETHE
E1l FoF HL

R | FOF B

12CR JR TVRFY+zZ

am

= um

S WRBYTE: FUSH B
OZ70 QOAOS LI B
Q372 COE705 CALL L
Q375 07 WERY1: RLZA
03724 DI03R205 ZALL - LONG
0377 D4100O5 CALLL  NZSHORT
Q3970 10F7 DINZ  WERY1
OZ7E ©1 FOF B

Q3IF 7 RET

0O2A0
OZA0
OZA0 3

03A0 ES REYTE: FILISH HL

OFA1 210002 LI HL - OS00H
0O3A4 CL4AL0O4 RBY1: CALL  EDGE

0O3AQ7 3510 JR L .RRBRY3
0387 COS405 cAall  DOLYR

0O3AC DEREL IN AL (ELH)
O3AE EA40 AND 40H

OZRO Z20A JR Z sRBYZ
QO3R: ES FIEH HL

OZRZ 2AZBOO LI HL » (SUMOT)
QXFBA 23 INC HL

OZR7 Z22ROO0O Lo (SUMDOT)Y HL

a

1
=

MG

® um um
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O3BA

Q3EEB .

O3BC
O3BE
O3RF
O3C1
Q324
O3CS
O3CHA
ORC7
Q37

Q37
Q37
O3ACS
Q37

QACC
Q3CF
QAN
Q303
ORNA
Q307
OZ0A
OZ0R
O3
Q3OO
OZDF
Q3EZ
QO3ER
O3ES
QOZES
QO3EY
OZER
QO3EE
QOZEF
O3FO0
03F 1
0O3=F1
O3F1
03F1
Q3F 2
0O3F4
QO2F &
O3F3
O3FA
OZFR
QZFE
Q400
04073
0405
0407
0407
Q4048
0400
0400
0410
041z
0415
0417
0417
041E

Ch4404
70
El
(e

()

ES
O1FZ2A
211414
CR4A

2004
011027
27

CDINOS
OR

75

E1l
20OF=
COE705%

e
b Lo |

Z0FA
COinos
20
Z20FA
COR705
Eil

(o }

(e

ES
ZE14
CRSA
200
CROS
ED
Ch4L04
Aozl
CO5405
LRE1
E&40
22F1

e

ZOEF
L5
CO4L04
JR0F
COS405
DEE1
E440
ZODF

e
ad

REBYZ:

REY3:

Gt own e
D
m
.

EAFL:

BAPZ:

SAF3

RETHE1:

._‘ 28 cam am

MARE:

TM1:
TMzZ:

FOF
=CF
RL
DELC
JR
CALL
Lo
FOF
RET

FLEZH
FLIZH
L.In
LI
RIT
JR
LI
ALD
CALL
DEC
L0
R
JR
CALL
DEC
JR
ZALL
LDEC
JR
CALL
FioF
FOF
RET

FLSH
Lo
BIT
JR
RLZ
LD
CALL
JR
CALL
IN
AN
JR
LEC
JR
LD
CALL
JR
CALL
IN
AN
JR
DEC

HL

L

H

NZ -REY1
EDGE
A-L

HL

B

HL

BC - 2AFZH
HL :1414H
1.0

NZ -GAF1
BC-2710H
HL. -HL
SHORT

R

AR

[

NZ -GAF1
LONG

H

NZ .GAFZ
SHORT

.,

NZ -GAF3
LIONG

HL

2T

HL
L.14H
3.0

NZ -TH1
s,

HaL
EDGE
CaTHM4
OLYR

A (E1HD
40H
Z-TH1
H

NZ -THZ
H-L
ENGE
C-TM4
OLYR
AL (E1TH)
40H
NZ.TM1
H

.
Hd

-
E

WO
SSFOH (KD
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0411
O41E
0421
Q422
0423
0423
Q423
Q423
04.:4
Q425
0424
0427
04:2A
042R
042zn
O4ZE
0431
0434
0435
0437
0433
Q437
0O43R
Q430
043E
O43EF
0441
0442
0443
0444
Q444
Q444
0444
0444
04453
0447
0440
044R
044C
044E
0450
0451
0452
QO4%==
0454
0454
0457
0457
0457
Q457
0456
Q451
0O45E
Q440
0441
Q444
QOA4L7
Q4 LS
Q44R
Q4 4LE

Z0EF
CO4404
Bl

()

e

ES

b
110000
Bl
200/
ER
2EZROO
223300
01
12E7
7E

-5
QLD
07
001
1.3
10FA
-1

23

OR
12E3R

LEBE1
=F
07
=
07
B0OFS
[IEE1
2F
07
b
07
FTEFE

s

Co7108
[DERE1
E&ZO
sEls
s
117204
CORAQS
01
CLOEC04
CRACOS
[z

TM4:

am cam caw

tHSUM:

CkES1:

(]
£
[

.

[l
-
R
(A
i+l
=

[T} us us we

DiGE:

EDGE] :

e un us

OTOR:

MOT1:

IR
CALL
FOF
RET

FLUSH
FLIZH
FLIZH
LI
LI
IR
JR
EX
Lo
Lo
FOF
JR
Lo
FLISH
LD
RLZA
JR
INC
LLINZ
FIOF
INLC
LDEC
JR

IN
CFL
RLCA
RET
RLCA
JR
IN
CFL
RLCA
RET
RLCA
JR
RET

CALL
IN
AN
JR
FLi=H
LD
CALL
FoF
CAaLL
CALL
RET

NZ - TM3
ETIGE
HL

BC

HL

[E

DE - QO00H
A-B

[
NZ .CES2

DE -HL
(ZUMDT) SHL
(ZEMOT) -HL
[IE

RETHE1

A (HL)

RBiC

E.=

MC - +3
DE
CEES
BC

HL.

B
CEES1

A (ELH)

[
NC -EDGE
AL (E1H)

CLEDGEL

FRZET

fs (ELH)
20H
Z-MOTZ

LE
DE.SETHMES
MNLMEE

DE

OFEN

ERE
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044F
0471
0473
0475
0473
Q47A
Q47HR
0470
047F
0421
0423
0424
0427
04248
Q42R
0420
o420
04%
0470
0473
0424
0474
0437
0457
0477
047R
Q471
O49E
0441
04/4
04a7
O4A8%
O44R
0481
D44QE
0O4E1
04R1
0O4E1
O4R1
0O4E4
04R7
Q4R
O4RD
Q40
042
Q403
0414
DA4CE
Q414
Q415
047
Q4104
Q4R
04171
O4rE
O4CE
O4"FE
O4E,
04CE
0400

LBE1L
E&Z0
Z20OF&
Coi7o%
3EO03
AZ
2E1E
LRE1
E&LO
2214
)
112404
CORAOS
jik}

37

3EO=
DZE3=
C1705
3
DEER
o7

ZEOC
O3E3
7A
E&AOS
CANZ04
CDEL104
AAS011
CRO7
1320
00
EE3
CE1105

COCEO4
Coiios
ChEZ704
CRi10%5
D1AAOL
[BE1
=2F

07

IS

07
IOFS
OF

7E

El
20F3
[

ZEOD
[EEZ

OFEN:

MOTWiS:

FLAY:

FR1:

() e am us

SEFLs

IZ e um o

STOR:

IN
AND
JR
CALL
Lo
ANI
JR
IN
AND
JR
FUSH
Lo
CALL
FOF
SCF

Lo
auT
cCALL
INC
auT
RET

Lo
auT
LI
AND
CALL
cAalLL
Lo
SET
JR
NCIF
ouT
JF

CALL
CAaLL
CALL
caLl
Lo
IN
CRL
RLCA
RET
RLCA
JR
DEC
Lo
R
JR
RET

ENT
LD
ouT

A (E1H)
ZOH

NZ -MOT1
DEL1M

A3 t 0011:WRITE
[

Z-FLAY

A (E1H)
10H

7 MOTWGE
[E

OE WFRMES
NLMS(E

OE

A0=H
(E3H) A
OELIM

A
(E3H) - A

0L 00H : WRITE MOLDE
(E3H) A

ALD

05H

NZ -MFLAY

FR

“A - (MODED

2aA
EBLE4

(E3H) -A
DELA

MZTOF
DEL &
FFWL
LEL A
BC-0O1A&H
A (E1H)

(N
NIz EEF
B

A-R

™

MNZ . Z5F1+3

A-00H : READ MODE
(EZH) A

1100:READ
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o402
O4n=
0407
04ADA
O4nn
O410F
Q4E1
0O4E1
Q4E3
Q4E &
Q4E7
O4E7
Q4E7
Q4E7
QO4E7
O4EC
O4EF
Q4F2
O4F S
QAF7
O4F
O4F7
O4F=7
Q4F7
O4FR
O4FD
O500
0500
0500
0500
0501
0504
0505
O504&
0507
Q0507
050/
OS0OR
Q500
OS0E
OS0F
0510
0511
0511
0=
0515
0=17
0on17
0518
O51R
QO=10
o510
0S1D
051D
O51E

QR20

Q525

AAS011
CRIOF
Connoa
2A5011
EEQ

o—

1230

IEOR
CoAacCo4q
a0

18C3

CO7105
CDODACSY
COELO4
CODAO4
ZRC7
120E

BEOQE
L3ES
COO00S

4]
O12ROF
FS

AF

I
ZOFD
OR

75

E1
ZOF7
Fi

-1

=7

C5
012301
12ED
CS

0174£07
12E7

F
IEOF
OZE3
0OA
JEZA
BRSO

COZROS

MFLAY:

BlLK4:
BLEZR:
BLE1L:

FFWD:

_.l dam AR um

SRE:

am cam aw

DELT:

OiM:

LELA:

LEL1M:

am cam am

SHORT :

Lo
SET
CALL
Lo
AT
JR

LD
CALL
DEC
JR

CALL
CALL
CALL
CALL
SET
JR

LD
ouT
CALL

FLISH
LI
FLIZH
XCIR
DEC
JR
DEC
LD
R
JR
FOF
FOF
RET

FLI=H
Lo
JR

FUSH
Lo
JR

FLISH
Lo
ouT
Ln
LD
Lo
CALL

A s (MODE)
3.A
BLEL
A - (MODE)
(EOH) -A
DEL&

A -0BH
FR1

A

FR1

KRSET
ELK3
FR
BLK3
QA
BLk4

AL0EH
(E3H) -A
DELT

RBC
BC . 3283
AF

A

A

NZ.—1

B

AR

C
NZ.D1M+1
AF

BC

B
BC.271
OiM

B
i . 1742
1M

AF

F-0FH
(E3H) -A
AL (RO
A-ZAH
(OLY+1) A
oLy

am

&
i1}

JOOME

B
e et

ZAH(H) = 144,
ZFH (L) 240,

AR

TEUE

ot
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05ZR 3EOE LD A-0EH
OS2D DEES ouT (EZH) A
0O52F 3EZS LD S 25H s ZEHH) 1AL
OE51 Z2BCO0S LI (DLY+1) A FAH L) s 221 . 5=
0534 CDSROS CALL DLy

0527 F1 = AF

053z 07 RET

Q537 H

0537 Fo LiIONG: FLIZH AF

05ZA ZEOF LI ASOFH
OSAC D3ES T (E3H) A
Q53E 3ESA LI A-SAH
0540 325CO05 Lo (OLY+1) A
0543 COSROS Call DLy

0544 3EOE Lo A-OEH
OZ4z DEER auT (EZH) - A
05448 3ESS Lo A-S55H

am

SAH (H) : ZEEUE
S1IH(L) = 4467, 5UE

am am

5 SEH(H) f 33411
054C I2BC05 Lo (DLY+1) A H 7IH(L) 452, BE
S4F COSROS CALL DLy
n?ih Fi FOF AF
0553 109 RET
054 H
Q254 7C OLYR: Lo A-H
OmE5S 70 Lo AL
0554 3E41 Lo A-41H s AAHED
OS5E 225005 L.I (DLY+1) A 3
OZER 5
OSSR 3EFF [Ly: LI AFFH
0SS0 30 LEC [
OSSE C2S005S JF NZ »—1
OSs1 09 RET
QOSAZ H
OoA2 H
S LT EREEY: ENT
0542 CO710% CALL  EBRSET
0545 DREA IN A (EAH)
0547 LDBEA IN A (EAH)
Q547 B0 AN SOH
OSAR 09 RET
OSEC 5
QOSAL H
(BIST A H
0S4z DEBREA BRE : IN A (EAHD)
OSAE 2F CFL
OEAF 07 RLIZA
Q570 07 RET
0571 H
0571 :
0571 5
0571 DEES ERBZET: IN A (E2H)
0OS73 EAEQ AND EOH
Q575 F&12 CIR 13H
0577 D3E= T (E2H) A
0577 07 RET
0576/ 5
057A 3
0576 3
05748 AES3 = ZH H =

SET: Ln A5
OS710 o0 CALL EIN
O57F ZZ2ZBOO0O LI (ML) SHL
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OS5
O5S3
053

0525

=y

AE4S

S0 BEYVOS

0572

Q&7
0577
O57a
Q=7a
0578
0598
O=7A
070
OS7E
OE7F
O5A0
O5A3
O5AA
O5AS
O5A7
OSAC
O5AF
OER2
OER3E
OSRS
QOSRA
QO5BA
O5RA
OSRY
O5RC
OSRC
OSBF

B L]

OS5C5
O5Cs
OSICs
QO5Cy
OSCR
ORCE
OSCF
O5CF
Dz
Q505
O5[0E
OShE
QSnE
OSnE
0507
Osnc
QSO0
OS0n
OEDE
OSED
0OSE1L

CO7205
CO1404

b
BTt gl

-7

BEFF
113F 10
1

D

13
Z14BOA
010700
EDERO
01
CORAOS
COCS05
114410
1A
FEOD
L

CDIAROSE

CICDO=

COAROS
s ) = Te )
CAR702

5 COA40A

1A
FEOR
CAR1OO
()

CORAOQS
112110
CRCOOE

7
CoDoos
70

Fo
EAFO
OF
OF

Z 13
=
=
KR
o

NLFHLS2

-
2

GETLER:

"
3

[EFNAM:

a8 am cam

FRTHL:

FRTHX:

RET

Lo
CALL
LD
RET

LI
CALL
CALL
JR
RET

LD
LI
LI
FLISH
INC
LD
Lo
LOIR
FOF
CALL
CALL
LI
Lo
CF
RET

ENT
CALL
JF

CALL
CALL
JF

CALL
LI
CF
JF
RET

CALL
Ln
JF

LD
CALL
Lo

FLIEH
AN

RRLCA
RRCA

A-45H
FEIN
(EHL) -HL

(KINF+1) A
EINF

HLHEX
CaKINT

AFFH

DE -RLFER
(DE) -A
[E

OE

HL -COMES
R .7

LE

NL.MEZ15
GETLRR

[E -BUFER+7
AL (DE)

ODH

NL
MEEX

NL
FRTHL
FRNTS

GETL
As (DE)
ORH
Z-5T

NLMZ1GE
DE -NAME
MEGEX

A-H
FRTHX
AL

AF
FOH

am
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OSEZ
OSEZ
OSE4
OSE7
0SEA
OSER
OSED
QSFO
QSF3
QOSF3E
OSF3
OSF3
OSFS
OSF7
Q=F7
O5FA
OSFC
OSFD
QSFD
QEFD
OSFD
OSFF
001
QLO3
QOLHOS
O&O07
0607
QAOR
QL0
QOLOE
OAOF
0&11

0&12

0L13
0614
0414
04614
0L14
0&15
OL1E
OL1A
O&1R
OL1E
Qb0

OF

OF
COF305
CO1607
F1
E&OF
COF305
CER140%

EAOF
CAZ0
FE3A
I E:

Ca07

7

FE47
3011
FE41
200A
FE3A
A007
FE30
[

0OAZE0
oy

D&AZ7
()

[ Y
N

0
CO2304
3207
&7
COZ3E0A
201
&F

01

()

CS

1A

N

QL0
062D
OLZE
QOLZF
O~AZ0

COFDOS
3E0D
07

07

07

07

4F

1A

T us cam s
(i)
(557
ws

T oaw um s
11
>

HEX1:

HEXCR:

I em am uw

LHEX:

HL1:

am ram um

2HEX:

RRCA
RRCA
CALL
CALL
FOF
AND
CALL
JF

AMD
AL
CF

RET
ADD
RET

-F
CJR
ZF

=

JR

CF

RET
SUR
RET
SR
RET
SCF
RET

FLISH
CALL
JR
LD
CALL
JR
LD
FOF
RET

FLISH
(1 E
INC
CALL
JR

RLCA
RL.CA
RLCA
RLCA
Lo

Lo

AsC
FRNT
AF
OF
ASC
FRNT

OFH
A-30H
ZAH

C
ALO7H

47H

NC - HEXCR
41H
NCHEX 1
EAH
NCHEXCR
EOH

30H

37H

DE
ZHEX
CaHL1
H:A
ZHEX
CLHL1
LA
LE

RC
A-(OE)
LIE;

HEX
CL2HEX 1

LA
As (DED
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0431
OLBZ
OLES
QL3237
Q&3
QL3
OL3A
0O63A
0OL3A
OLZA
0OA3R
OAZC
Q&30
QO&3E
QOA3F
0L41
04&43
0444
0L45
QL4 kA
04647
QL47
O&4RB
OL417
Q&4
QL4F
OL4F
QOL4F
OLAF
OLSO
QLS50
SN
QLSZ
0OLS4
0OLSS
YA
LSS
QLSS
0L57
OASD
OfL1
ObLbLS
Qldy
DLLA
OLER
QbLEF
0671
OLT7Z
QLT b
0L7R
OLTR
OLT7F

QL3

OL70
0671
0L72
OL7L

1.3
COFDOS
3201

K1
S |
7

cE
0S
ES
1A
RE
2002
1004
E1l
o1
e |
()
FEOD
TEFS
13

-
=2

12EE

AF

77

R b d
e e

10FC

.7

ZAZAZ04T
AF4E4954
AFS22053
42203135
F13020ZA
2A

O
20414452
2EZ4

OnD
B3455420
54415045
on
B7524754
474E4720
oo
57524954

45205052

. AFS44543

54
O
43432345473

4RZOSESS

FHEX1:

am am um

SAME :

SAMEL :

SAMEZ:

= am am

.

—

ITMES:

COMES:

SETMES:

WRIMES:

WFRMES::

SUMMES

INC
cAlL
JR
OR
FOF
RET

FLI=H
FlLisH
FLIZH
Lo
CF
JR
DINZ
FOF
FOF
FOF
RET
-F
JR
INC
INC
JR

XIOR

L0
INC
[LINZ
RET

LEFM

LEFE
DEFM

LEFR
LEFM
LEFE
DEFM

DEFE
DEFM

DEFE
DEFM

LE

HEX
CL.2HEX1
I

B

R

DE

HL

A. (DE)
(HL)

NZ .SAMEZ
SAMER

HL

DE

Bz

O0H
Z.5AMEZ
[E

HL.
SAMEL

(HL) -A
HL

=

Tak MONITOR SB-1310

ODH
*-A0R. %7

OLH
*SET TAFE?
OH
TWRITING *°

OLH
TWRITE FROTECT?

OH
TZHECE SUM ERRORT

g ?
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0670
DLTE
Q&AL
OAHAZ
QLAZ
0LAZ
OLAZ
OLHAS
OLAL
OLA4
0LA4L
QLAS
OLAL
QOLAT
QLA
QLAB
O&AE
OLAF
OLRBZ
O4LBS
OLBS
OLBER
QOLBE
OAC1
Q&S
OLCER
0OACD
OHCF
OADZ
QADS
OADE
QADA
QA
Q4LDE
QLDF
OLEOQ
OLEZR
DAE4L
QOLE7
OLED
QLER
O&ED
O&AED
QO4LEE
OAEF
0&F
Q&LFZ2
QLF3
QLFS
Q&F &
QLF =
QLFA
QOLFC
OAFE
Q700
Q702
0703
Q704
Q707

40204552
S24F52

O

F&

)

ES

0=
ZAAZ0A
FZ2AT04
AF
JZZ000
COS3E00
FE03[00
COASOD
F2O000
EZ0EQO
EL73ZEOQO
ZA0Z00
TAOEDO
FE1F
Z00R
ZAONOO0
AZ0EOO
CO7A0C
1204
3ELF
12F4
Fa

ES
010003
[

LOS009
FEIE
Z00A
=1

OR

77

BO
Z20F 2
El

Fi
1203
Fa
FEO1
23R
FEOS
20ZF
RSO
ZOZR
AF
ZZ20L00
BZ0O700
ZE7=

am am um

DEFE

GETL KEY

ENLUMES: DEFS

FNLIME 2

A

DEFS

SETL:  ENT

FEYW:

FLISH
FlLI=H
FLISH
PLISH
LI
L0
XIOR
LI
CALL
Lo
CALL
LI
L.I

FEYWZ: LD

Lo

FEYW1: LD

=P
JR
Lo

FEYW3: LD

CALL
JR

OYSC=l: LD

FEYFL.:

EYFL1:

k

JR
FLI=H
=N =45
.o
FLIZH
CALL
CF
JR

YFLZ:  FOF

DEC
LD
R
JR
FoF
FUF
IR

FEYDIS: FLSH

CP
JR
CF
JR
RIT
JR
XOR
LI
Lo
Lo

OoH

AF

B

HL

DE

A - (ENLMEEZ)
(ENLME) -A
[A)
(STREF) A
TRONT
(FLFOS) SHL
[EFR
(FLAZH) A
(FLSDAT)Y A
CETACED) SR
HL. » (FLFOS)
AL (FLEDAT)
1FH

NZ -DYSOEL
A (FLASH)
(FLSDAT) A
LZFW
FEYFL
fA-1FH
FEYWZ

AF

HL.
BC,DSOOH
B

EEY

1EH

NZ -KEYDIS
B

R

AT

E

NZ -EYFL.1
HL-

AF

FEYW1

AF

O1H
Ca.DOISFM
0O=EH

NC DI SFM
2.B
Z-DIZFM

A

(EEDA) A
(KEESTRE) A
A-75H

FND EEY DATA

FCURSOL KEY

ONLY
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QO70R
O70E
0711
0712
0715
0717
071
QO71E
0710
071F
0721
0723
0724
0722
O72A
0720
Q730
0731
0732
0735
O7 34
Q0737
Q734
Q730
073E
0740
0741
0743
074%
0745
Q744
Q741
0O74F
Q751
Q753
0754
0754
Q75
O757
Q750
0750
Q7 &0
Q742
O7 &3
07 Lk
077
Q766
Q74D
Q7&F
0770
Q773
O774
077A
O77R
0771
077E
O77F
0752

0754

Az7711
JAZTO0
a0

AZEEOO0

2311
Fi-
COS007
FEO1
3204
FEOS
aznz
CLOASOS
124R
ZE40
IZFT00
CLASOS
F1

4F
3A1500
B7
CCREOE
£
EAFO
FEZO
RE3C
7%
CRES
2007
215011
CR7E
SEOC
ZR0700
E&OF
FEOQOZ
77
A0z
Fas0
4F
ZAZDO0
E7
FALLOT
2E04
an
E2ZDOO0
BAABOL
an
ZZ2AZ0A
=oa1
77
CO7F O
21IBRZ20A
EN7RBZEQO
ES

g
CR&T
77
FEOD

2EZA

REFT1:

REFT2:
REFT:

LDIIZFM:

EDIS:

FOIS2:

EFINO:

FLINC:

Lo
LI
DEC
LI
JR
FOF
CALL
=
JR
CF
JR
CALL
JR
LD
Lo
CALL
FOF
LI
Lo
R
CALL
LI
AN
K
JR
.o
BIT
JR
Lo
RIT
JR
LI
AND
ok
Lh
JR
IR
LI
LI
R
JF
JR
LELC
LI
L0
DEC
L0
JR
N
CAalL
L0
LI
FlLISH
RET
BIT
Lo
JF
K
JR

(KSTO+3) oA
AL (REFTCT)
A
(REFTCT) -4
ZREFT

AF

EEY

O1H
CAREFTZ
OSH
CLEEYDIS
FLAZW
EFINO
AL40H
(REFTLCT) A
FLAZW

AF

LA

2 CSWRED

A

Z-BELL
AL

FO

Z20H
CaFLING
A

3B

NZ -EDIZ1
HL -MODE
7. (HL)
Z:EDIS2

A (KEESTRE)
OFH

O3H

AT
©LRDISE
=0H

CaA

A (STREGF)
A

M.GETZ
Z.GET2

A
(ZTRGF) A
4> (ENLIME)
A
(ENLIME) A
Z.ETCR
AT

LR

HL -EEYW
SF L (STACE)
HL.

4.0
AT
NZ sFTAR
OLH
Z.ETCR

tRVET

tRVE MODE 7
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O75k
0723
O7 36
Q720
0O732E
0771
0773
Q7724
0797
O77A
0778
Q770
07A1
O7A%
0O7AZ
0O78%
Q7 A6
07485
O7AR
O7AC
Q7AL
0O7AE
O76F
07RO
O7B3
0784
Q787
O7BA
O7RBE
O7RE
Q7000
0701
07032
Q7153
Q7105
Q727
Q7105
Q707
Q70CR
Q700
O7CE
Q7CF
Q700
0701
Q702
0704
Q705
0707
Q70A
Qo700
O7EO
O7EZ
Q7ES
QO7E7
O7EA
O7ER
O7EC
O7EF
Q7F0
0O7F1
Q7F 2

FEOE
2213
FEO=
ZEROS
COAEOA
1=2EOQ
ZAZTIOO
A
AZZ000
79

12F 1
EO7RZEQO
E1

ES

ZLOR

23

2A0D
COROOS
[

El

(]

Fi

7
2AS111
=0
012200
ohaaoc
EE
2AS111
2011
13
1A
R7
221k
AEzZZ
o1
4F
12F5

e

.

A |
IEZS
=1

4F

7

ah
2807
3D
ZE03
COCRO7
CLOICRO7
CLOCRO7
FEOO
COS&AOT
EN7EZEOOQ
[

0E

CE
COE700
=1

E1l

E=

41

GTS:

GTING:

GTERE:

GEETLR:

GTCR:

GTCRO:

ALDEA:

GETLA:

GETLAZ:
BETLAL:
GETLC:

F
JR
CF
JR
CALL
JR
LI
INC
LI
LD
JR
LI
FOF
FLSH
LI
INC
LI
CALL
FOF
FF
FoF
FIaF
RET
Ln
Lo
LD
AT
EX
LI
JR
INC
Lo
IR
JR
Lo
AL
LI
JR
DEC
Lo
AnnD
LI
RET
DEC
JR
DEC
JR
CALL
CALL
CALL
LI
CALL
LI
FOF
FLISH
FSH
CAaLL
FOF
FoF
FLISH
LI

OEH

Z -GTERE
OEH
Z.GETINS
TOFCT
EFINO

A (STRGEF)
A
(ZTREF) A
AT

GTS

SF L. (STACE)
HL

HL

(HL) - OBH s RREAL
HL

(HL) -OIH s CR
LETNL

[E

HL

R

AF

HL - ([E2PXY)
E.H

B 40 P CEREO
MAGA

DE -HL

HL. - (DEFXY)
N7 -GETLA
LE

A (DE)

A

Z-GETLC
A-40

AL

(2

GTCZRO

H

A-40

AT

CaA

A
Z.GETLAL
fa
Z-GETLAZ
ADDGEA
ALIDEA
ADDEA

L 2 O0H
TFNT1

SZF . (STACED
DE

DE

B
DWLLOIR
B

HL.

HL

E."



0O7F3 7E GLOF1L: LD A (HL)
O7F4 RB7 R A
O7FS CCo&0E CALL  Z.SFPACE
O7Fa 77 LI (HL) A
O7F7 23 INC HL
O7FA 10F7 DINZ GLOF1
O7FC 340D GLOFZ: LD (HL) -0
QO7FE ZBE LEL HL
7E LD A - (HL)
0 FEZO CF 20H
2 ZEFZ JR ZEL0F2
JR GETLR
SFACE: LD A-Z0H
oG RET
0207 FELER FTAR: P 1BH
OzOR ZazC JR Z-TAR
z CF 1AH
QEOF ZE4E JR Z-FOO
0211 EAOF AND OFH $0O0-07 Fi=F 1
0213 30 INC A
o=14 47 Lo E-A
0215 212011 Lo HL -FARE 5 1120-121F
0SS 54 LD D-H
o217 =0 LI E-L
o=1a 70 Lo AL
QSR FEZO CF Z0OH : FARE ENI
O=10 2510 JR Z.+1E
- 7E LI A~ (HL)
28 INC HL.
FEOD CF ODH
ZOFS JR NZ =7
[LINZ ~132
MRLIN: Lo a. (DED
e 7FH : LR
CAROO7 JF Z.GETCR
FEOD CF OoH
‘F CA7A07 JF Z :EFINO
= 4F LI LA
3 ZDEEOZ CALL  TFRT
13 TN LE
12EE JR MRLIN
O=37 3EO03 TAR: LI £ 03H
OS3R CRAEOA CALL  TORCT
OS3E EAS111 LI A, (DSFXY)
0=41 R7 R A
024z CAROO7 JF Z.G5TCR
0Z45 214011 Lo HL - TARDAT s TAR DATA ARER
=3 TARL: INC HL
3IEZT7 Lo A,37
RE CF (HL)
. DIAROOT JF CL.ETOR
ZAS111 TARZ: LI A (DY
2 24 SR (HL)
L CATEOT JF Z EF INO
- B0OFO0 JR NZ-TAR1
t SEOX Lo AL0OFH
COAEOA CALL  TDRCT
12F0 JR TARZ
0 112300 FOo: LD LE .FOARE
QZAZ CDCoDos CALL MZiEX

i2az




64

O2AS IZR7307
SAS ZAO300

B 3A000OO
CR7A0C

0z71 C5
0z72 DS
0273 ES
0274 CLOS007
0277 EL
Oos78 D1
0277 C1
027A FEIE
Q270 CO
o=70 AF
OZ7E ©9
Q27F

O27F

O=7F

O27F FS

s

3

= ES
COS30C

. CO7A0C

e

5 23
w 3601

OZ7R 34L0Z
Q7D 30
QZ7E 2205
QZAD 34603
OZAZ 3D
OZA3 20
O2AS 23
QZA6A 3
OSAS CAZCOR
O2AR

OZAR

OSAR

OZAR 3A7211
OZAE RB7
O=AF oS
QRO

OSRO

QzRO AF
OZR1 327211
OZR4 ZEOD
QZRA TIAEOA
Q=RY

= Chapos

FLAZW:

am cam caw

GETEY:

a8 cam vam

POEF:

OsFO:

i=F1s

O=FJR:

DEP3:

O=F4:

ML :

LETNL:

JF
(]
Lo
‘J F’

ENT
FLESH
FLSH
FLIEH
cCaLL
FOF
FOF
FoOF
=
RET
XOR
RET

ELISH
FLIsH
FLISH
FsH
CALL
CALL
LI
Lo
CF
JR
LD
CALL
INC
Lo
nR
JR
Lo
LEC
JR
LD
DEC
JR
INC
LI
JF

ENT
Lo
R
RET

ENT
XOR
LD
LD
JF

EF INO
HL - (FLFOE)
A . (FLAZH)
DEFW

B
DE
HL
EEY
HL
[E
B
1EH
NZ

AF

B

LE

HL
TRONT
DEFW

HL - (DEFXY)
AL

37

NZ .[vzF4
E-H
MAGA

HL

(HL) -1
&
Z.DEF3
(HL) -2
A
Z.DEP3
(HL) -3
A

NZ -OEF3E+1
HL

(HL) -0
CLURER

A (DFRNT)
A
Z

A
(OFRNT) A
A-ODH
TOFCT

s CHRZ0:JR

D=F3E+1



OZRY
Q=R
OZER
OSRE
OSRE
OZRE
O=C1
Q=C4

Q2Cs

ZEZO
C31407

COR705
3A7211

OBCA

O3CC

Oscn
O=Cn
O
O2CE
O=CF
[sR=1u]8)
0=
O=03
osns
Qs
Qa0
OSDER
OSDR
O=ZDE
Oz
Os0n
OSDE
O2DF
OsE1
QOZEX
OZE4
O=E7
OnES
OZEA
OZER
Q2EC
OSED
OZEE
QOZEE
OZEF
QzF 1
OEF2
OzF4
OZF7
OsFy
QZFR
OSFD
QO2FF
0701
O70%
0703
Q0705
0707
0707
07000
QO70E
0710

e

bs:

1A
FEOL
2815
ZOO707
13

15FS

F&
CS
0%
1A
FEOD
2307
4F
CLIE E 0%
13
12F4
juk}
|2
F1
[

77
E&FO
77
2013
COAEOA
FEO3
2E0OF
FEOS
2303
FEO&
0

AF
A27211
(]
CO7FOs
AA7211
e e
FEAD
Z2F1

FRNTS:

FRNTT:

<
(X3}
ot
>

MESEX1:

X
]
(34

MEGEE:

TFRT:

PRTZ:

FRTS:
FRT4:

ENT
LD
JF

ENT
CALL
LI
R
RET
LB
JR
JR
RET

ENT
FLIZH
FLISH
FLISH
LD
F
JR
CALL
INC
JR

ENT
FLISH
FlLISH
FLI=H
Lo
CF
JFR
LI
CALL
INC
JR
FF
FOF
FoF
RET

LI
AND
LI
JR
CALL
-F
JR
ZF
JR
=
RET
XOR
Lo
RET
CALL
Lo
INC
CF
JR

A-Z0H
FRNT

FRNT=

A (OFRNT)
A

p

10

[:::'"10

NZ :—4

AF

EBC

DE

A. (DE)
ODH

Z -MzEE
FRTS
e
MEGEX1

AF
B

DE

A - (DE)
OnoH

7 MEEE
Cah
ERT
DE
M1
DE

B

AF

AL

FOH

AT

NZ .FRT3
FOFCT
0O3H
Z.-FRTA4
0O=H
Z.FRTZ
OAH

MNZ

A
(DFENT) A

e =

A= (OFRNT)
A

1460
CFRTZ+1

s CURER

s HOME

fCLRE



66

0912 DAAD SUB 140
0714 12ED JR PRTZ+1
0714 5

07164 FRNT: EMT

07146 FEOD R ooH
0718 287& JR Z:LETNL
O71a 05 FIUSH  BC

071B 4F LD L.A
O71C CDEEOS CALL  TFRT
O71F 77 Lo AL
0720 C1 FOF  BC

0721 7 RET

0922
0722
Q722

0722

SCROL DATA IN
(ZCROST)=START LINE
(SCRENIDD =END LLINE

0722 INITIAL:1 . 24

Q722 SCRSET: ENT

0927 FS FLZH - AF

0723 CS FUZH - BC

0724 DS FUZH  DE

0775 ES FLEZH  HL

0726 3A0BOO Lo A (SCROST)

0927 47 Lo B.A

0720 4F LD C-A

O7ZR 210ECF Lo HL - SCRN-40

O92E 112200 LI DE . Q022H

0731 17 ADD HL -DE

0732 10FD DJINZ -1

0734 221300 LI (ZCRET)Y -HL

0737

Q737 ZA0C00 LD A (SCRENMDND

073A 3C INC A

0738 71 =B C

0732 47 LD B-A

0730 210000 LI HL - QOO0OH

0740 17 ADD HL -DE

0741 10FD [INZ -1

0943 221RO0 Lo (ZCR=1Z) SHL

0744 ZEOA LD A -0O&H

09745 CDAEOA CALL  POPCT

074R E1 FOF HL

O074C 01 FF LE

0740 1 FOF R

074E F1 FoF AF

074F 7 RET

0750 .

0750

0750

0750 Y: ENT

0950 LDRES WEF: 1IN A, (EsH)

0952 EAFO AND FOH

0754 F4&LR OR 1BH

0756 57 LD o.A s D=5TROR

0757 L3ES QT (ESH) -6

0757 AF XOR A

O75A 3I224A00 Lo (EDATW) A

OYE0 IDI700 Ln (LDATWL)Y A

0760 DREA IN A (EAH)

O%62 ZF CFL

(1 wm ocam um s us

7]

A TR
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o i
PG Ny |
oS O

o
]

DU B N g 5% |

Ot
Rl
oS oS D

0767
Q74LB
Q76T
076D
O74E
0771
0772
0774
Q0775
0277
077
0774
0778
o270
070
O77E
0O77F
Q730
0721
Q0754
Q785

0727

757
20
O72E
O7EF
0771
0772
Q775
Q77=
O77R
Q770
0770
QO77F
0700
O7A3
O7AS
Q787
0787
O7AR
o7A0
QO7AF
O7R1
Q7R3
Q7RS
O7R7
O7R7
O7BEB
Q7B
O7BF
o701
o702
074
(SR

Q705

SO0
(]

0
0

47

OEEA

oD SWEF:
Qo

15

EDs

o

(8] I:Z

0s

217411

7A

E&LOF

SF

1400

17

EO72

SF

2F

AL

73

o1

SF

R7

C4£70A

78

EAQF

2000

EOSRZAO0

7H

R7

204F

aF Nk :
AZ0400
220700
217311
RE

Bt ]
ot

77
215011
FEO1
221
FEQZ
ZB1E
FEO3

T
Faagin

FEOS
2320
FEOQ&
2E1F
FEO=
ZE1E
FEOL
Z00E
3EOC REHF D
7 EOIs:

CR74 GRFHO:
2207
AEOE

L

NOED ¢

NOEDZ:

LMaD:

LI
LD
DEC
DEC
LEL
T
INIZ
INC
PLIEH
Lh
LI
AND
Lo
Lo
ADD
IN
LI
CPL
AND
Lo
FOF
LI
OR
CALL
LI
AN
JR
LI
Lo
R
JR
XOR
Lo
LI
LI
LI
-F
JR
Lo
Lo
—F
JR
-F
JR
CF
JR
(=
JR
_F
JR
—F
JR
ZF
JR
LI
RET
BIT
JR
Lo
RET

E.A
C-EAH
N
[
jul

() =D

o
DE

HL -ESTR
A-D

OFH

E-A

0.0

HL -DE

A (D)
E-A

(HL)
(HL) - E
LE

E-A

A

NZ -DATAL
A-T

OFH

NZ . SWEFR
LE - (KEDATW)
A-E

A

NZ -DATA
A
(EEDA) A
(KESTRE) -A
HL -EYRDA
AR

(HL)
Z:EFINA
(HL) A
HL -MODE
O1H

Z - GRFHO
02H

Z -SMALLD
0O3H
Z.CRDIS
0O5H

Z EEHFO
0aH

Z sSMISHFO
OsH

Z RVED
OCH

NZ -EFINA
A-OCH

& (HL)
Z:EFINA
A-0EH

sB=RIT DATA
s0=1/0 FORT

sSTROE END?

: KSWEFR END

1SFECIAL EIT DATA

sREEX XXXX
ala
HR=
sDISP R
HIEE a4

s G+S

L+

i

"
»

pa
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Q707
Q7CER
07D
OICF
0700
o0
o703
R ]
0704
Q708
Q707
O70R
Q700
O7IF
“OYEOQ
O7E3A
O7E4
QO7EL
OvE7
O7ES
O7EZ
OYER
O7EF
O7F O
O7F =
O7F3
OF4
O7F &
O7F7
O9F7
O7FA
O9FC
O7FE
O7FF
OADO
(TATRR ]
0OAO3
OAOS
OQOHA
QA7
QADS
OAO7
OA0A
OAOR
OAOC
QOAOD
OAOE
OAOF
0A/10
0OA1l
0OAl1Z
OA14
0OAl1A
OAl=
0OAlA
OALR
OALD
OAlLF
OAZZ
OAZ4

CRAE SMALLD:
20OF7
3E1E
7
AE7F
(]
3EO7
7
3EOA
()
CR7E
ZEFO
SEOF
o9
Z10400
BE

EFINA:
CROI=S:
EESHF O
SMEHFD:

RVED:

OATA:

2005
e

7A

BE
ZERDS
EDSZ0LO0
7k
1EOQO
B7

iF
203
1
13FA
B7
2001
JEOF
AZ

iF

7 4
2004
3IEOS
o=

aSF

7A

44

07

Q07

07

07

B3

=5F

AF

=57

77
FEOZ
323R
FEOQ4
Z200A

o THREE =
FEOQO1
2012
21E20D
1330

78

NEW:

ROT:

ROTE:

FIDVING

FDiz

FGERF

SMEY 3

BIT
JR
LD
RET
LI
RET
Lo
RET
Lo
RET
BIT
JR
Lo
RET
LD
—F
JR
INC
L.
CF
JR
LI
Lo
LI
R
RRA
JR
INC
JR
iR
JR
LI
AND
RRA
Lo
JR
LD
AL
LI
Lo
1.0
RLCA
RLCA
RLCA
RLLCA
R
LI
XIOR
LD
LI
—F
JR
CF
JR
LI
oF
JR
LD

L.O

5. (HL)
NZ LMD
A-1EH sNOEEY DATA

EDIS
A.7FH

A-07H

A -0AH

an
-
o}
—
iy

7 - (HL)
Z :EFINA
A-OFH

: KDIz
HL KEDA
(HL)
NZ -NEW
HL.
a0
(HL)
Z SNOEDZ
(KEDA) JLE
A-E
E.OO0H
A

C.ROTE

E

ROT

£

NZ -EFINA

A-0OFH

] sD=STROB DATA

OaA
NC L EDH
AL 0EH
fsE
E-A
ALD

Ca0 FD=A00 STROR

OO mm

A
A
2H
CaLMEY
04H

MNC 2 EMEY
AP ]

O1H
NZ - TWO
HL -ETRLG
EADD

AR

2ET

sB=SFECIAL BIT

DATA
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QAZS
OAZ7
OA/Z7
OAZR
OAZD
OAZF
OA30
QA3Z
OAZS
OR37
OA3E
OAZA
OA3C
QAZE
OA40
OR42
0OA473
QORAd L
0R47
QR4
QA4
QA4F
0AS1
QA4
OASS
OASE
OAS7
OASA
OASC
QASC
OASF
OALD
OfA]
QORALE
OfL4
QALE
TAT
QAET
QRLT
OAAD
OALE
OALE
OALE
OALE
QALF
OA70
0OA71
OA72
QA73

OA75 .
OR72 .

OAT7'7
OA7A
OA7ER
OA70
OA7E
OA7F
OAS0
OAas1
OQASS

FEOZ
SEZE
FEO4
ZE2A
E4O7
E7
ZO7E
215011
1216
75
FEOZ
ZE1E
FEO4
2817
E&O7
E7
C2CD0y
215011
CE74
2002
CBAE
ZOOR
214800
17

7E

7
21o00n
13Fs

212000
17

7E
FEOZ
o
FEOS
s
1S8E=

EDS324&00
(98]

4F
O&OD
(27
SE
T
=
ER
E7

TWa:

TWo:
COINE:

ONEL:
LMEY =
EADD:
FEMAL:

-
a2

FEMALS:

DATAL:

cam caw

OPCT:

CF
JR
CF
JR
AND
R
JR
LD
JR
(R
=
JR
—F
JR
ANII
O
JF
LI
EBIT
JR
BIT
JR
Lo
ALD
LD
RET
LI
JR

LI
AOD
LD
CF
RET
CF
RET
JR

Lo
RET

ENT
FLISH
FLIZH
FLISH
FLISH
OR
JR
LI
LDEC
RL.CA
Lo
LI
Ann
LI
INC
LD
EX
JF

OZH

Z -FEMAL
04H

Z EEMAL
0O7H

A

NZ - EF INA
HL -MODE
ONE1

AR

OZH

Z kEMAL
04H

Z :KEMAL
O7H

A

NZ -EF INA
HL -MODE
Lo (HLD
NZ - EGRF
S. (HL)
NZ -EZMAL
HL -k TEL
HL- -DE

A (HL)

o

HL -ETEBLE
EADT

HL -ETRLE
HL -DE

A (HL)
O7H

NI

0O5H

C

LLMEY

(EDATW) -DE

AF

R

IE

HL

A

Z-RETN
HL - TDFCT
A

Caf
B0
HL -BC
E . (HL)
HL

It (HL)
LE -HL
(HL)

l:!:;
r
N

an
ol
r
N

ol

am

3 MODE™
P55 MODET

;L MODE

PORDIE
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0OASS 140R TOFCT: DEFW CURZD
0ARS 2R0OR DEFW CURSL
QAS7 ZCOR LDEFW CLURER
OASY? 470R DEFW CLIRSL
OASR 7CO0R LDEFW HIME

OAsD SRORB DEFW CLRS

OASF S40R DEFW [DEL

0A71 CROR DEFW  INZST

0AY3 704 DEFW  GRAFH
OA7S COO0A DEFW =SMaLL
0A77 A70A ODEFW RETN : BREAE
QA77 B70A LEFW RV=

OAYR 1200 LDEFW CR

0AY0 AEOA DEFW LAMODE
0AYF A10A DEFW CANRVE
0OAAL 5

0OAA1 215011 CANRVE: LD HL. -MODE
0OAMA4 CREE RE=Z 7 - (HL)
OAAL TE DUUTRT: LD A:(HL)
OAA7 DEEO ouT (EOH) .A
0OAA7 E1L RETN: FOF HL

OAAA 1 FOF [E

OAAR 1 FOF BC

OAAC Fi \ FOF - AF

OAAD 09 RET

0OAAE 215011 LAMODE: LD HL ~MODE
OAR1 0O i NOF

OAEZ OO0 MNOF

OAR3 CRRA RES &oa (HLD)
OABES CEAE RE= 5. (HL)
OAR7 12ED JR OUTRT
OAR7 215011 RVZ: Lo HL ~MODE
QAR CRFE ZET 7 - (HL)
OARE 12E& JR OUTRT
OACO 215011 SMALL: LD HL. -MODE
OACE CREE SET i (HL)
OACS CRBA RES AL (HL)
OAC7 1200 JR DUTRT
OAC? 215011 GRAFH: LD HL -MODOE
OACT CRAE RE= Sa (HL)
DACE CBRF& ZET & (HL)
DADD 1204 JR OUTRT
OADz 5

QALZ H

OADZ EDSR1300 SCROL: LD LE - (ZCRST)
OALDE ED4ARIBOO LI BC . (SCRS1Z)
QADA 212200 L. HL - 002EH s 40
OADD 19 ALD HL LE
OADE ZDE700C CALL DWLDIR
OAE1 ER EX DE - HL
OAREZ 0425 Lo B.40

OAE4 COZAOC CALL  DscL

QAE7 3FA0ROO Lo A, (SCROET)
OAEA 4F Lo 8

OAER 3IA0CO0 (] A (SCRENDD
OAEE 21 SR E

OAEF 2403 ‘ ADD A.03H

OAF1 4F LI CL.h

OAFZ 0400 Lo 20
OAF4 115311 Lo DE - MANG

m
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OAF7
OAFA
OAFER
OAFD
OAFE
OAFF
QROO
ORO1

OROZ
OBO4
OROA
ORO7
ORO=
0RO
OROR
OROE
OROF
OBiZ
OR14
OER14
OR17
OR1A
OER1E
ORiD
OR1E
ORZ1
OBZ3
OBZ3
OBZ4
QOBZ7
OBZA
OBZ2C
ORZC
ORZF
OR30
ORZZ
OR34
OR3S
OR37
QRZEY
OR3A
QR3O
OR3E
OR40
OR41
OR44
OR47
OR47
OR4A
OR4R
OR4cC
OR4E
ORA4F
ORS1
OBS3
OESA

ORSS
ORSY
ORSE
ORSE

FAOROO
&F
2EO0
17

ES

01

1E

05
EDRO
2L00
E1l

7E

B7
2E7E
:A“lll
12?111
12RE

2AS111

SAOCO0
B
2EBRS
24
225111
124

COECOC
CAA70A

-

o

15F 2

2AT111
70
FEZ27

3003
o
12E7
2EQO
=4
FAOCOO0

RC
30DE
&7
225111
CEADZOA

2AS111
70

B7
203
=0
1=2C0
=EZ7
CO3FOC
LE;4

1JL_

SCROZ:

-
s

CURSOE

CIIRZ1:

CURSR:

CLIRSZ:

CHRLL:

e am

Lo
Lo
LD
AL
PLISH
FOF
LEC
PLIZH
LOIR
LD
FOF
LI
R
JR
L0
LEC
Lo
JR

Lo
LI
_F
JR
INC
Lo
JR

CALL
JF
DEC
JR

LD
LI
CF
JR
INC
JR
Lo
INC
Lo
(=
JR
LD
LD
JF

LD
Lo
R
JR
DEC
JR
Lo
CALL
JR
DEC
JR

Ln
._;
St

A (0
LA
H-0
HL -DE
HL

LE

LE

LE

(HL) ~O0H
HL

Ax(HL)

A

Z-RETHN

HL - (OEFXY)
H

(DEFXY) -HL
SCROL

HL - (DEFXY)
A (SCRENDD
H

Z -SCROL

H

(DEFXY) -HL
RETN

SCRIED
Z-RETN
H
CHRESL

HL - (DEFXY)
AL

=%
NCCUREZ
ks

CUR=1

L-0O

H

A CSCRENDD
H
NC.CLURS1
H:A
(OSPXY) SHL
SCROL

HL - (DZFXY)
AL

A
ZCURLL
L

LIRS
L3237
SCRETD
Z sHOME
H

CLRS 1
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OBSE 210B00
OBSE SE
OBSF 23
OBLO TE
OR&L 73
OR&Z 3
OR&R A

OR&4 4F

ORALN OD
OBR&E 20F:
OR70 215311
OR73 4E
OR74 0%
OR75 3

OR77
OR7E 4
ORE79 CDAFOA
OR7C

OR7C CIEFOD

ORS4g

OFE4 COOsCoO
ORS7 2005
AF

B
RATARANTAY
71

B7
oOZ010
oRYn S
OBRZZ CL4apor
2O06

OB7E CDEE0C
ORpYR 2R
op7C AF
OR90 CO7A00
OBRAD 15AS
OBAZ CLAS0C
QBAS OADD
QBAT7 75
ORAS DaeZS
OBAA 47
OBRAE TE
OBAC RB7
OBRAD 2803
OBAF 23
ORBO 185F=
OBEBZ ZAS111
ORRBES 75
ORBEA 75
OREB7 4F
ORBS QOA0O0
ORBA CLRSI0C
ORBD ES
OBEBE D1
OREBF 1R
ORCO CLE700
ORCE ZR

CLRz:

CLRS1:

HIOIME 2

DEL:

DELG:

DELL:

=L 10:

DEL:Z:

LI
LI
TRz
LI
SR
TN
TN
LI
.o
LI
Call
DED
JR
LI
LI
AL
Lo
SR
LI
CALL.

CALL
LA
LI
JR

AT
R
20R
R
JE
LI
R
JF
Lo
CalL
JR
ALl
LDEC
AR
CALL
JH
CALL
LI
LI
AL
LI
LI
R
JR
TN
JR
|..I
LI
SR
LI
LD
CALL
FLISH
FLiF
LEC
CALL
LDEC

HL 2 SCRCET
E . (HL)

HL

fia (HLD

m

A

2 (BDRET)Y
E .40

=L

I
WZCLRE
HL S MARNG
=L E

HL B

a

I
=

mr o

Lo
ER S|

TULER

SORSTD
H.A
-
RS

SR
MZ DELO
&

L.
ZRETH
A

4]
MZTIEL L
E-H
MAGEA
NZ-IOELL
TROMNT
HL.

[a

RS
CLIREL.
[E=MAG
B.0

B
P40
B:A

AL (HL)
A
Z-DELZ
HL.
DELLIO
HL - (DEFXY)
AR

L

L6

B-0
FRONT
HL

LIE

DE
OWLDOIR
HL.
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QORC4
OBLCS
ORCE
QRCE
OBCE
ORCF
ORD1
QORD4
ORDA
QORI
OBy
ORDA
QOBRLOIC
ORDO
OBDE
QORDF
OREO
QOBEZ
QOBES
QOBRES
QRE?
OREL
QORED
QORFO
OBF 2
OBF 3
ORF4
QOBFZ
OBF &
OBF7
OBF=
OBF7
OBFE
ORFL
OBFE
QOO0
Q01
Qo0
Q04
QOS5
OOk
QO
O0A
OO0
OZ0OE
QLOF
ooz
oclz
oC1s
OClé
17
Qoic
QOC1E
QC1F
Q20
oC21

5] I

ocz4

oszs

L NP |

Q27

AF
CO7A0C
C3470F
4500
EE
DEDOO
ZAS111
ZEZ7
ZE0A
24

79
CezE
4F

13

1A

B7
ZOF &
COSE0C
CRESOC
B7
CZAT0A
ES
ZAS111
ZEZ7
75

1

47

o1

s

E1

ZE
DEES
CEFF
F3
D3ES
7E

12
ILZO
ZH

1R
10F &
DEES
CEEF

CRA70A8

COAS0C
EE
ZAS111
CAZ70R
OLOO
04

1=

1A

RB7
20FA
24
ZEOQO

FA0C00

INZTRO:

INSTO:

INSTZ:

INSTL:

CRO:

ZRis

XOR
CcALL
JF
CALL
EX
Lo
Lo
Lo
JR
INC
Lh
Ann
Lo
INC
Lo
R
JR
CALL
CALL
rR
JP
FLISH
LD
Lo
SR
ALD
LI
FOF
FlISH
FOF
DEC
IN
ZET
01
ouT
Lo
Lo
LD
DEL
DELC
[LINZ
IN
RE=
ouT
EI
JF

CALL
EX
Lo
JF
Lo
INC
INC
Lo
R
JR
INC
LD
Lo

A

LESFW
CURSL
DEMAG
DE -HL
Ca0

HL - (DEFXY)
L .37
Z-INSTO
H

A-C
A-40
CaA

DE

A (OE)
A

NZ . INSTRO
PFNT1
DsFR

A

NZ -RETN
HL

HL - (DKSFXY)
AL3E7

L.

ALl

E-A

[E

LE

HL.

HL

A (ESHD
7 A

(E=H) -A
Ax (HL)
(DE) -A
(HL) -20H
HL

DE

INST1

fAs (ESH)
7 A
(EZH) -A

RETN

DEMAG
DE-HL

HL - (ISP XY)
Z.CURSZ
B.0

B

[E

A (OE)

A

NZ CRO

H

L0

A (SCRENDD
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OCZA
OCZR

57
7C

2 20

QRO
OIZ33

O34
Q37
Q37
Q312
QU3EC
QOC3F
QU4
Q43
Q44
Q45
Q45
Q4=
Q47
OC4A
Q40
QC4F
Q50
OCS1
QUEZ
QUS3
QCE3
QS A
QUs7
QES
Q57
QCEA
QLSR
QCSE
Q4
Qb
Q&4
QAS
O f

Qa7

Q&7
DOCAA
QA
OCAE
Q70
Q72
Q73
Q7%
QZ77
oC7s
Q77
Q7R
Q7R
OC7c
OCZ7E
QCE0

EBA
BEO0L
2EE111
CEDZO0A
24
10FD
CE1EOR

2AS11L
AAOROO
3D
RC
(I

2AS111
50

ic -
1400
215311
17

7E

B7

0

2A5111

-5

Ui

ES

Ci

04
112200
2102CF
17
10FD
07

01

(174 |

-y

'F?«

S
OEES
ED4O
CEF=
ED41
7E
CEES
EL41
(|
FE
()
F3
(I
QEE=
ED4O
CRFE

+

R

"
a

ECRDSU:
SCRSTO:

[EMAG:

MAGA:

-
3

FFONT:
ENT1:

FOMT 2

a
2

DEFRED:
DEFR:

OEFWRR:

DEFW:

Lo
Lo
Alnn
-F
JR
LD
JF
INC
[LINZ
JF

Lo
Lo
DEC
CF
RET

LI
Lo
INC
Lo
Ln
ADD
LB
R
RET

Lo
FLISH
FlLiEH
FILE=H
FOF
INC
Lo
LD
AN
OLINZ

ADD

FOF
FOF
RET

ENT
DI
FLSH
Lo
IN
SET
QT
LI
REZ
ouT
FOF
EI
RET
Ol
FLIEH
Lo
IN
SET

i

mID

Ax
A
o
C.CRZ
(DIEFPXY) ~HL
SCROL

H

CRZ2

CLRE

HL - (DEPXY)
A, (SCROST)
A
H

HL - (EFPXY)
E.H

E

0.0

HL -MANG
HL -[OE

A (HL)

A

HL - (DiZFXY)
RBC

DE

HL

B

E

DE - OO2%

HL - ZCRN-40
HL -TE
FION1

HL. B

DE

RBC

B
C.EZH
B ()
7R
() =B
A. (HL)
7R
(Z) =R
B

R
C-ESH
B.(2)
7R



ooz ED4L

77
12EC
F3
LRES
CBFF
OZES
EDRO
Q70 CBEBF
ooz DEER
o774 FR
oogs 02
0076 F3
077 DRER
Q77 CEBEFF
OB DEES
o7 AF
OCPE 77
QL7F 23
QA0 10FC
OCAZ TIBES
OCA4 12EA

O AA

O A~

IR AT

OCAL

OCA& ZELO
OCAS Z2REOL
OCAR 211209
QOCAE 2Z7ROZ
OCRE1 ZEERD
ODRZE Z2C100
OUEA BEEEF
OCBS ZZFEOQC
OUBE ZE4F
OURDO Z20900
DCO ZERO

OUCA
OCCTD
Qo0
QU= SR
OULEA ZZNS0R
Oy
oo 3

oD =2
OrEOQ
OUES 3
OCE & &S
QUEY
OCED
OUEF
OUFz
OCFS
OUFS 225000
OCFR DRES

OUFD CEREF

OCFF DEES

OWLDIR:

DWLIDRN:

L L L]

I
ey
pux]

CHXO:

CHX1:

CHX2:

QT
Lo
JR
01
IN
SET
T
LOIR
RE=
ouT
EI
RET
[
IN
SET
T
XIOR
LI
INC
TLINZ
In
JFR

ENT
LI
LD
LI
LI
LI
L.I
LI
LI
LI}
LI
LI
LI
LI
LI
LI8
LI
LI
Lo
LI
LI
TN
LI
LI
L[
LI
LT
LI
Lk
LI
LI
LI
N
SET
T

HL

() B
(HL) -A

DEFWRR

Aa (ESH)
7 A

(EZH) -A

7 A

(ESH) A

A (ESH)
7R

(E=H) -A

A

(HL) -A

fr . (E2H)
DWLOEN

-

A10H

(DLMFO+4) A

HL - O718H

(OEFJRD SHL

fi 2 BOH

(ZHXO+1) A

A .EFH

(CHXZ2+1) A

A - 4FH

(CHX1+1) A

FA L BOH

(SCRSET+10) A
(PFMTLI+7) A

. 4FH

(TABL+2) A
(OEFO+11) -6
COLIRSRA45) -/
(CURLLL+1) -4
(INST+10) A
(INSTO+15) -

2

(GTCR+E) .4
(GTORO+EA) A
(ADDEA+E) A
(SCRSET+H1Z) o f
CSCROL+7) A
(GOROL+17) A
(CLRE1+1) -A
(DELIO+HZ) of
(INSTRO+E) A
(PPNTI+E) A

e (ESHD
Ziafy

(ESH) - A
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OoO1 210000 LD HL -TOOOH

OLnoO4 AF XOR A

opos L3F4 T (F4H) :A sGRAFHIC I10X
OnO7 47 Lo E:A

OLnoOs COyasOC L CALL [DsCl

OLOR 70 LD A-H

onoC FEEO -F EOH

OLOOE = JR NZ Tzl

onio CAalLL  SCRSET

Oni= Lo A-0&H

OOS C3LEOA JF TORCT

oniz H

ool CHR4O: ENT

OoiE IEOS Lo ALOZH

onliA 32ZEOL L. (DLIMFO+4) A
OniD 2134602 LI HL - 0OZ34&H
Onz0 229R0OE LD (DEPJR) HL
O0ZE IEDS LT AL-DEH

Onzs 32C100 LD (ZHXO+1) A
onzs ZEAF LI A-AFH

onzA 3IZFEOL L0 (ZHXZ2+1) A
onzn 327 Lo A27H

ODEZF 1=23C JR CHXO-3

OoE1
ons
o=l :
OLEl ED : EGIST: FLUSH  HL
On3IZ DS FLUZH LDE

(9] KRS ] PlLIZH BRLC
OIE4 FS FLIZH  AF
O03S 04A04 . LI EB.4
0037 E1 FOF HL.
ODES COOzOS CALL  PRTHL
OD3R COR702 CALL  FPRNTZ
OO3E 10F7 £ - DaNz -7
onao Ei FOF HL.
on41 ZR - DEC HL
OD42 CDDE0S CALL  PRTHL
on4s C3ER10OO JF =T
On4gs ; :
on4as
on4gs
ongs
on4gs !
on4s 1011 DEFW 1110H
onga 1213 LDEFW 1312H
on4ac 1415 DEFW 1514H
OD4E 1417 DEFW 1714&H
QLSO E
onsE0 1817 DEFW 191
OoSZ 3539 LEFW 373&
OoS4 1AZE DEFW ZE1AH
OoE4sA ZBZD DEFW Z02BEH
onss
onss 3
onsa 3
OoEC 3
OLSE 3
ODED R
OD&O 1BZO DEFW ZO01EH

o
e

3@ cam um

o

-

“EY TABL

— 07
o
B

T oum um um oum um

am
i
-

AR
iy}

b

1 DEFW 3

3 DEFW 333
5 DEFW 353
7 373

DEFW

o B

0y
L3}
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OneZ
OL&4
OLELA
ODAS
OLas
ODAA
ODAT
ODAE
On70
On70
On72
On74
QD764
on7a

onoz
0104
030K

2F41
4743
4445
AL47

4249
4A4E
440
4E4F

on7e 5051
on7a 5253
On7C S455
OL7E D457
ODEO

OnS0 S059
Ones SASE
On=4 SC3F
On=sA ZE2C
OLEs

OooEs 3031
onEA 3233
oDz B435
QLEZE 34637
Qnyo0

QL0 RE3Y7
ODv2 3A3E
onz4 2040
ony4sA SBOO
opga

ODyE SO00
on7A 0507
ooy 0000
ODTE 0000

QDA
ODAO
ODAD
OnAZ
ODA4
ODAL
ODAS
OLAS
ODAA
OLDAC
ODAE
OLRO
OLERO
OoRz2
ODR4
OLRA
ODRS
ODR:S
OOBA
OLRC
OIBE
OnCoO

2441
L2ES
L4 LS
LLET

L2677
LALE
ACAD
LELF

7071
7273
7475
7E77

7879
7A7E
7Ca2
AE3C

154
555
2 i
557
KTEL

an

T

an

au
by}

o

an

-—{ iy]

=10

SMALL

=45

o1

™~
iyl

DEFW
DEFW
DEFW

LEFW
DEFW
DEFW
DEFW

LEFW
DEFW
LEFW
DEFW

OEFW
DEFW
DEFW
DEFW

LDEFW
DEFW
LEFW
OEFW

DEFW
DEFW
DEFW
DEFW

DEFW
DEFW
DEFW
DEFW

DEFW
[DEFW
DEFW
LDEFW

DEFW
DEFW
DEFW
DEFW

DEFW
DEFW
DEFW
DEFW

DEFW
DEFW
DEFW
DEFW

DEFW
DEFW
DEFW
DEFW

OZ0DH
0401H
OBO3H

41ZFH
4342H
4544H
4744H

4742H
4B4AH
404CH
4F4EH

S

&

0

=
o

i

5

575

150H
A0EH
SE04H
75EH
DYSEH
SESAH
3FSCH
2C2EH

3 0 0
N ] e
ST

D

s

:: il 0
-m:ﬂ
(R
D
b )

(_)(_)._;BH i

QOSIH
0O705H
OO0O0H

OOO0OH

&124H
L3LEH
LSL4AH
&7 EEH

L7LEH
LBEAH
ADECH
LFAEH

7170H
T372H
7574H
777&H

7772H
7E7AH
S27CH
ACEEH
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OnCO f

OnCE =

oncg =
QDT A

OLUCE

oD 20

OnCA
oncC
OnCE
QLD
QLo
onnz
onng
OLDA
oo
OnoE
OnnE

A0AO
7ROO0

7000
QL0

QOO0

0000

ODDA =

QDo

OLOE

ODEOD
OLEQ
OLDEZ

ODE4 &
OREL 7

ODES

QOES =
ODEA 9

ODEC

ODEE =

OOFO
QLFO
OnFEz2

OOF4 °

ODF &
OnFa
OOF s
OnFs
onFa
OoF =
QLFY
OLIFA
ODF
ODFID
OOFF
QEQD
OEO3
OEO4
OEOS
OEOQO&
OEOA
QEQA
QOEQA
OEOA
OEQH
OEQA
OEOA
QEQA
OEOQ7
OEOA

F&

cS

E&OF
47
ZEOS
70
IZ21000
i

Fi

7

]
I20F0Q0
ENSZ1 400

1o aw wm uw ouw e

3

PE10E

F ERAFH

P 540G

v
iy
)

PTG

TEMFD

DC s aw aw

TEMF:

an  am

.IMET:
TMZT .

DEFW
DEFW
DEFW
DEFW

DEFW
DEFW
[EFW
DEFW

DEFW
DEFW
DEFW
DEFW

DEFW
DEFW
DEFW
DEFW

DEFW
DEFW
DEFW
DEFW

DEFW-
DEFW
DEFW
LEFW

DEFW
- DEFW
NEFW
DEFW

“A=VALLE
ENT
FLISH
FLUSH
AN
Lo
LI
=R
I
FF
FOF
RET

TIME =ET

DE=
C2=0-FF

LOEDH
QO7EBH

O0O70H
OE0AH

OO0O0H

QOO0OH

SEOH
2070H
228FH
SC74H

77ZBH
7&7FH
2A7CH
FEETH

ZIEEH
SESEH
=2150H
Z1FFH

aF

B

OFH

EB:A

AR

E
(TEMFW) A&
R

AF

:ECDND

FF 12H

C1=ABC0H=12HSED

CO=70812
ENT
FLIZH
Lo
Lo

H=31, 25kKHZ

B
(AMFM) A
(INIC1) -DE
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DEGE
OEL1O
OE12
DE14
DEL&
DELS
OE1A
OELR
OELD
OELD
OELF
QELF
OEZ1
OEZE

RECT
EES
ZEAE
OEES
ZEOZ
[EE4
~F

3EE4

[VEFO

IE44
[EE7
[IBES:
4F

LIBES
FEAS

‘A TOFS

D ORECO

E B

OEZF
OEZ1
QOEZ3
OEZES
QEZR7
QEZES
DEZSR
OFE =D
QOEEF
DE4 1
OE43
OE4S
0E47
OE4:
OE4A
OE4E
OE4F
OES0
DES]
DES
OES
NDES1
OES1
OES1
QESZ
OESE
QEDS
OES7
DESY
OESE
OESD
QOESE
QOE&AQ
OEAL
OE&3
OEA4
OEAL
OE&T

20EE
ZECO
O3ES
AEAS
D3ES
HELZ
DEE4
ZETA
[EE4
RES4
D3E7
LREA
4F
[IREA
47
EDARIEOD
ol

127

5

ES
3E24
DZE7
3E44
D3E7
LREL
4F
DRE&
47
DBES
aF
DRES
a7
ZA1EOQOD

THMEL:

»
a2

Lo
NN
LI
ouT
LI
T
AR
T

Ly

LI
ouT
IN
Lo
In
=
JR
L0
(=
JR
LI
QT
LI
QT
LI
T
LI
QT
LI
QT
IN
LI
IN
Lo
LI
FioF
RET

FTIME READ

TIMRD:
TMRI:

BC=C2

DE
ENT
FLI=H
FLI=H
Lo
T
Lo
T
IN
Lo
IN
Lo
IN
Lo
IN
LD
Lo

ALCIH
(EEH) o
2 ASH
(ESH) «A
FraOzH
(E4H) - A
£
(E4H) A

(FOH) A

£ 44H
(E7H) -A
Fs (ESHD
Coafy

Ma (ESH)D
iz
MZ - THME
42 100H

(e
MNZ.THME1
A Z0H
(ESH) « A
ARYAt o |
(ESH) -6
As12H
(E4H) A
fAa7AH
(E4H) A
AL E4H
(E7H) A
Fia (E&H)
Caf

A (E&HD
E.A

(CZDATA) BOC

B

12H

SECOND

BC

HL
A-24H
(E7H) A
A-44H
(E7H) =R
FAa (EGHD
CaA

A (E&H)
EaA

AL (ESH)
EaA

AL (ESH)
0o.A

HL - (ZZDATA)

FCl=mml SET

s C0=0002 SET

f00 C1 RESET
101 LATOH

101 READ

ET

0

sCi=AC0

sC0=7R/18 SET

103 LATCH

P02 READ

SC2 LATCH
f21 LATCH

sCE READ

21 READ
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OE&A AF XOR A
OEAE ED4: SRC HL B
OE&D 7D LI AL
OELE OF RRCA
OE&F DCAFOE CALL  CLTHMUP
OE7Z DS FLISH DE
OE73 7A LI A-D
OE74 BE R E
OE7S 2003 JR MZ - THMX
DE77 11C0AS LI LE - ASCOH
OE7H 21C0AS TMX: LI HL - ASCOH t HL=ASC0~C1
OE7DN EDSZ SRC ML .DE
OE7F EDSE1400 LI DE - (INIC1) HL=HL+INISET
OES3 17 ADD HL.DE
OES4 FEIE JR oaTMY A

= FLSH  HL
11C0As LI DE - A2COH : HL=HL~ASC0
Ensz SRC ML -DE
214 : JR s TMRA
OESE F1 FOF  AF 1 ALg
OESF ER TMXZ:' . EX DIE - HL.
OEZ0 BAEOFO0 LD A - CAMFM)
OEYE EED] : “Ber o, XOR OdH
DEYS Ei R = = HL
OEZA 010100 - LI B 0001H
OEDY EDAZ . SRC HLLBC
OETE FOO0R : JR MZ.o+4
OEZ XOR O1H
OETF Eil. | FOF HL
OEAC 1, e FOF RO
OEAL DY RET
OEAZ-D1 TMR1: . FOF  DE
OEAS Bl FOF ML
DEA4 ZA0FO0 LD o Al (AMFMD
OEAT7 18F4& v JR i
OEAT 114057 C TMX1: LI DE =57 40H
OEAD 17 ADD ML SDE
OEAD 18EC ; JR TMY
DEAF ER4E1EOO TMLIF LI (CEOATA) RO
OERZE 3A0FO0 LI A - (AMFM)
DEF 01 , XOF 01H

OFO0 ) LI (AMFM) A

OERE 07 : RET
OERC OO0 TEFW Q00
OFKHE 5
OERE : EELL
OERE :
OERE BELL: ENT
OERE 5 FLZH RO

ERF ES FUEH ML
10 3 LI B OOB0H
LI ML« D0&AOH
CALL  s0UT
FOF ML
FOF BG
FET
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QECT
QECZ
OECC

=5

OECC CE

OEZD
OECE
OEDO
OEDZ
OEDS
OEL:
OEDY
OEDA
OEDE

OEDDN

OEDF
OEDF
OEE1
QEEZ
OEEX
OEE4
OEES
OEEA
QEEZ
QEE7Y
OEE?
QEE7Y
OEE®
QEE?
OEEA
QOEER
QEEC
OEEE
OEF1
QEFZ
OEF4
DEF &
OEFS
OEFA
QEFC
OEFE

OF OO0 2=

OF D2
OF 0%
OF 07
OF Q7
OFOR
OFOE
OFOF
OF10
OF13
OF 1 &
OFia
OF1E

OF1D 3

OF 20
OF 22
OF 24
OF 24
OFz
OF 2A

0
ZEOS
COOFOE
ZEO4
CODOFOE
OR

77

RO
20F1

1a52

D3EER
54
a0
1B
7A
E3
Z0FE
C2

[

03
ES
IEOZ
3Z26F11
1A
FEOD
223A
FELA
DAL

FE I
2ERA

FEZR

21940F
FE23
‘-"xE 00

2005
Z1ACOF

) 0 G I
i w  ON IS B |
pd
=
=

il

S
CODDOF
3E0Z
26F11
320E
1aCD
3EO3
32&F 11

lII I_p]

m

1°
12

SIOUND QT
RiZ=CINCHOD
HL=0ONTEI

SENIT: FUSH RC
FUZH [E

SOUT1: LD A-05H
caLL  S0UTE
Lo A-04H
CALL  s0uUTZ:
LDEC RC

— LD AT
OR E
JR NZ-.Z0UT1
JR FORET1

0 aw s e

SOUTZ: OoUuT (E3H) A
Lo 0.H
Lo E-L
DEC DE
LD ALD
R E
JR NZ .3
RET

: MELODY
: DE=DATA LOW ADDRESS
MELDY: ENT

PLISH B

FUSH OE

FUUSH  HL

LD B o

LD (OCTV) - A
MLD1: LD A . (DE)

CF ODH

JR Z -MLD4

CF =AH . 1+ END MARE

JR Z-MLDG

P 2IH e : - LINDER OCTAVE
JR Z.MLDE

P 2BH Sy s+ UFPFER QCTAVE
JR Z -MLD3E

Lo HL -MTEL

CF 23H i

Lo AL00
JR NZ .+7
Lo HL -M#TEL

INC A
INC [E
Lo (CH#) -A

CALL  ONPL
JR CaMLD1
cALL  RYTHM

LD A2

Lo (DZTV) -A

JR C.MLDG

JR MLD1
MLD: Lo A3

Lo (OCTV) -A

INC DE

JR ML
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OF 2T
OF ZE
OF 30
OF 31
OF 32
OF 33
OF 34
OF 34
OF 34
OF 34
OF 34
OF 25
OF37
OF A5
OF 37
OFZR
OF3C
OF 3
OF3E
OF 40
OF41
OF 42
OF43
OF 44
OF 4%
OF 4=

OF47 ]
v OF 44 !
OF4p 2
OF4C 5

OFA4D

3EO1L
18F&
El
i
1

)

OAOS
1A
BE
SE0Y
23
23

10FS

i
m
-

B 300D e N

BTSN B B B S

-

OFS0 &

OFS52

COF Sk
" OFSE
OF 57
OF SR
OF &
OFSF
OF &0
OF &1
OF &2
OF &2
OF &5
OF &7
OF &7
OF &1
OF 4E
OF &F
OF70
OF72
OF7%5
OF 74
OF 7=
OF 7R
OF 71
OF 71

(O s R Y X
bed (3}
—

LR S B S

00

S2RRA00
i

13

iA

47
E&FO
FE3ZO
2205
FAOSO0
1207
13

7
E4OF
320500
4F
OLQO0
21C40F
07

0s

SE

MLIE:

MLD4:
FORET1:

i um am oam

ONFLE:

OpMF1:

ONFZ:

LD
R

FOF
FOF
FOF
RET

Al
MLLZ+2
HL
DE
EC

ONFLE TO RATIO CONVY

(RATIO) =ONTEI
C=0ONCHOO+TEMPD

FllzH
Lo
Lo
CF
JR
TN
INC
TN
OLINZ
=CF
INC
FOF
RET
LI
Lo
INC
FUSH
LI
CINC
LI

EX

AL
R

SR

Lo
LEC
IJR
LEC

IR

- ONFE:

AL
LD

FOF
ING

LI

Lo
AND
CF
JR
Lo
JR
INC
LI
AND
LI
Lo
Lo
Lo
ALD
FILI=H
LI

BiC

E.2

AL (DE)
(HL)

Z JONFE
HL.

HL

HL
ONF1+1

[E
21

AR
(TOF) A
HL

[E

E . (HL)
HL

- (HL)
DE -HL
AaH

L

- L ONFE
A= (QCTV)

A

Z - HOCT

A

Z -(INF3E
HL - HL.
(RATIO -HL
DE

DE

A (DE)
E-A

FOH

30H

Lot ¥

A (ONTYD)
g

LE

A-B

OFH
(ONTYDD) -A
Z.A

E.0

HL -OFTEL
HL R

DE

E - (HL)



OF7E
OF7F
OFZz
OF23
OF=4
QOF=5
OF S4
OF Sz
OF=7
OF&A
OFzR
OF3C
OF =20
OF=E
OF70
OF72
OF 74
OF74

- OF75

OF77
OF 7z
OF7A
OF7E
QF 70
OF7E
OFAD
OFAl
OF A3
OFA4
OF AL
OFA7
OFA7
OFAA
OF AL
OFAD
OFAF
OFEBO
OFRZ
OFEBE3
OFBS
OF B4
OFEB=
OFRZ
OFER
OFRC
OFEBE
OFBF
OFC1
OFC2
OFC4
OFCS
OF &
OFC7
OF s
OFCy
OFCA
OFCER
OF I
OF I
OFCE

50
ZAI000
47
&
&A
17
10FD
01
C1
ES
-1
AF
9
CRAC
CELD

izCca

473
2501
44
0501
4%
E700
44
DCoOo0
47
300
41
AEOO
4z
ZBOO

=

Q000
473
1501
44
F&OO0
4%
Oooo0
4t
CFEOO
47
B200
41
A400
4z
7200

=

b 4
Q000
01
02
03
04
O
O
Qo
10
1=

=0

Lo
LD
Lo
LI
LD
AL
[LINZ
FOpP
FOF
FUSH
FOF
XOR
RET
ZRL
RR
JR

LEFR
DEFW
LEFE
DEFW
LEFE
DEFW
DEFR
DEFW
LEFR
DEFW
LEFE
LEFW
LEFE
DEFW
LEFE
[DEFW
LEFE
LEFW
LEFE
DEFW
DEFE
DEFW
LEFE
DEFW
LEFRE
LDEFW
LEFE
LDEFW
LEFE
DEFW
LEFE
DEFW
DEFE
DEFE
LEFE
LEFE
LEFE
LEFER
LEFR
DEFE
DEFE
DEFE

O-g

A (TEMFW)
B.A
H.D
L.D
HL -LE
~1

LE

R

HL

BC

A

H
L
OMF3E

:I':::
0125H
:‘D,
0105H
?E:‘
OOE7H
?F:i
QODCH
’B,
OOCEH
:‘A?
OOAEH
’B"
O07BH
rR:
OOO0O0OH
ik ’&Y*
0115H

:-Ds

QOF &H

.'-E:-

OO0DCH

:'F':' 3 ,
OOCFH ok
:-Ei:

OORZH

:Aa

QOA4H

:'B.‘

0072H

:IF‘\-.‘

O000OH

O1H

OzZH

0O3H

O4H

QO&H

OsH

OCH

10H

12H

20H
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OFCE 02
OFCF OF
OFD0 oo
OFDL O
OFDZ OR
OFD3 OA
OFD4 07
OFLOS O3
OFD& 10
OF07 OE
OFO= On
OFI'7 OR
OFDAa OF
OFLE OA
OFLDC O
QOFLD

OFLOn

OF DO

OFDOO

OFDD CO7105
OFED CLACOS
OFE3 L&
OFE4 DS
OFES 5
OFEL CS
OFE7 Z1CDOF

OFEA 3A3010 . -

OFED FEOO
OFEF 2204

GFF&cm@7Qoﬁ”

4 07

100z
1003
1004 3
1007 3
1008 28C¢
1004
100RB .
1000
100F
1011
1013
1014 210000
1017 19
1012 10FD
101A 44
101R 4D
1010 ZAZAOO
101F 7C
1020 RS
1021 23204
1023 COCCOE
1024 C1
1027 i

i 3AzE10. %8 RYTHMI: LD

" N .,*_ i‘ L’[l

TABLE1l: DEFE
LEFER
LEFE
LEFE
[EFR
LEFE
LEFE
DEFR
DEFE
LEFER
LEFE
DEFR
LEFE
LEFE
LEFE

RHYTHM

s am s

RYTHM: ENT
CALL
CALL
RET
FUSH
FLISH
FUSEH
LD
LD
-F
JR
LD
ADD

.o
CF
IR

: i Lo
RYTHMZ: ADD
; R
Lo
5 DELC
3 JR
LDEC
JR
SRL
JR
RYTHMZ: =LA
*N FOF
.0
AL
OLINZ
LI
LI
LI
LI
R
IJR
AT
#N1: FOF
FOF

ERZET
BRE

[

DE

BC

B

HL -TARLE1-1
A - (CH#)
(8]

Z -RYTHM1
B .7

HL R

A (TOF)
CaA

1

NZ -RYTHM3
A2
(ICTV) A
HL B

B, (HL)
AL (OZTV)
A
ZRYTHMZ
A

Z N

E

N

E

LE

HL. - OOO0OH
HL. - DE

-1

E.H

Cal

HL - (RATICD
A-H

L

Z ROEL
SoUT

B

LE



1023
1027
102A
1020
102F
1032
1035
1037
103A
103R
1030
1030
103E
103F
103F
103F
1053
1053
1053
1053
1053
1053
1053
1053
1053
1053
1053
1053
1053
1053
1053
1053
1053
1053
1053
1053
1053
10593
1053
1053

oy
ES
3EO4
AZCFOE
212501
[ N 8 E
REOS
AZCFOE
E1l
12E7

MTTMTUWTTMT O OOV TV TDTTTD

RDEL:

-
>

CH#:
TOF =

=
b

ELFER:

IBUFE:
ATRE:
NAME:
SIZE:
OTADR:
EXADR:
COMNT =
TABDAT:
MOLDE =
DEFXY:
MANIG:
QCTY:
FEAE:
OFRNT
EYROA
ESThs
FARE:
SICRN:
EXIT:

DT T

RET
FLIZH
Lo
Lo
Ln
CALL
Lo
Lo
FPOF
JR

LEFE
DEFS

DEFZ

ECi
E
ECIU
EGL)
ECd
EG
EGl
EQll
ECIL
ECid
EQ
EGiL
il
ECL
ECLE
e
EGLl
EiLl
EGL

END

HL.

f:4
(ZOUT1+1) -A
HL -0125H
ST

A-S
(SOUTI+1) A
HL

+N1

1
1

20

10C0H
10Z0H
10C1H
tonzH
1004H
100=H
ionsH
1140H
1150H &
1151H °
1153H
114FH
1170H
1172H
1173H
1174H
1120H
DOOOH, -
OOR1H

o
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+N
TININT
TFRT
TVRFY
et
BL.E4
CANRVE
CHX 1

[ A ]
CR
CEMOT
CLIRSL.
DATAL
DEL1O
DIZFM
[EEMAG
=FJR
DEFWRR
DMF 1
ENGEL
FoOo
FL.AZH
FaOLME=
AP
EETL

GETLC

GHRAFE
ETY
HEX
HIOCH.

T
“EYRDA
LMY
MAGA
ML 1

MLOVE

MOTZ
MR
MSE:
MVERY
NEW
NOED
CINE
CONFL
FLAY
FRNTT
FRTHX
REYTE
RIOINF
REFTLCT
ROTE
RTAFE

04107
OAAL

[0 11 IS

ool

D033
op47
DALY
QBA7
Q720
Q45
OS9R
QU735
Ol2F
0O44E

000N
or41
A3E7 "
UOLAL
O7EQ

0AT1
oc4E

: OEE1

~ O FEF
0478
OOFE

tO21A

O7ER

0971

0644
OF 34
Q4R
O=RE
OS0On
Q3AD
OZ2E
Q035
OIF
OR0OR

JERFHO

*h1
TOFCT
RO
TWRD
ATRE
BRE
CH#
CHXZ
CLERS
CRO
CURLL
CLRSR
DL
LDELIM
oLy
LISFD
[P NAM
O=FXY
DWLDIR
EHL.
FOARE

FLAzW

FR
GAF1
GETLA
GETLR

ENUME 04

1000

OEALC
1030
OCFD
ORER
OCiE

OBS1
L] 5

O4E1:

« QEDT
Q70
gt =1

oS

Q720
O&OF
R
Q00

KEWEF ;0%

CEYFL
LML
MANE

Mz
MNAM1
MIOTOR
MRLIN
MEGEY
MVRFY
ML
Nk
CINE 1
ONTYD
FON1
FRTZ
RATIO
RO
REGIST
RETHE
FeSHF O
RV=

OZAR

QP9E
QA4
Q005
Q4]
0702
OO3EE
Q277
ODE1
QZFF
O7BF
QAR

ZHEX
ThEF
TRIOI
TWRI
BELL
EBREEY
CHR4O
CESl
CLREd
CR1
CUR=1
CLRSH
TEL
DELE
DLYR
DEFR1
DEFR
ODTADR
DL DRN
ESET
FARE
FLFOE

. FR1
| GAPZ
GBETLAL

GLOFT
EEHFO
ETCR

HEXCR
IBLUFE

CINETZ
2 ERSET

EDIS
FEY
KEYWZ

"o KIN
ENUMES

FTEL
EYFLZ
LOAMES
MZLECT
MLIE
MODOE
MOTW
MEAVE
MEGEX1
MWARE
NLMZIE
MORTDE
COINF 1
OFEN
FORET1
FRTE
REY1
ROz

REF

RETHE1
RTAF1
RVED

QLHZE
Os7F
OZ2E
D=1
QERE
QoLZ
onis
Q427
OR&AS
Q24
ORI1E
QRZZE
OR=4
ORBZ

1004
070
O503
1180
QOO3
O4A/C
QALNF
OF0On
Q7F3=
OI03R
Q7RO
Q&LZ
1000
OBFS
0571
071
Q950
O&C1
OS50
QLHAZ
on4gs
OLER
QZZ0
QOFY
OF 2
1150
Q470
D14E
O=00
0214
O5RA
QA0
QOF 37
D450
OF 31
O707
Q=A4
QZAA
072
O3EE
OXR0OF
Oz0e

ZHEX 1
TENT
TTHMRO
ADTIEA
BLEL
BLFER
CHREO
CEzZZ
COMES
CRZ
CURSZ
LM
OELO
DEL A&
OFRNT
RS, S
D=FRED
DLMPF
OYSCosL
EXADR
FFuWD
FLZDAT
FTAR
HAFA
GETLAZ
GLOFZ
ETZ
SETCRO
HL1
INICI
INSTRO
EDi
ERIS1
FEYDIZ
FEYW3
FINI
EEMAL
ETELE
LAMODE
LOING
MELDY
MLL4
MONIT
MOTWGE
M=iE
MZTOF
NAME
MLFHLZ
OCTY
CNF 2
OFTRL
FRNT
FRT4
REBYZ
RODAT
REFT1
RETN
RTAFZ
RYTHM

Q&3S
OIS A
OES1
Q7 CE
0400
10O3F
OCAA
0437
&R
QU3A
OR3E7
0504
QORSE
nE11
1172
OSA5
QioAHE
0120
OADA
1 OD&
Q4E7
OO0E
O30y
Q3ES
O70A
O7FC
Q7 &b
Q70
[Rrowey
Q014
ORDE
DAOT
Q740
QAFD
O&DZ
O=EF
QAS7
Onps
OABE
QS3a
OEEY
OF 30
Q000
Q497
OSOR
Q4CE
1021
81 2
11&F
OF 44
OFC4
O714
0708
ORRC
OZBZ
0712
OAAY
Q327

OFTD

TCLER
TRONT
TTMEST
AMFM
BLESR
CZDATA
CHXO

[ A
COMNT
CRIOIS
CURsSh
DATA
DEL1
DELT
JR
[IEF4
EFW
LDILMFO
EDNGE
EXIT
FEAE
FNZOM
FLINC
GETEY
GETLER
GOOUT
ETS
GTING
HLHE X
INZT
JETL
FDATW
ELRISZ
EEYFL
EFINO
FLINZ
EEMAaL
ETRLS
LETNL
METRL
MENAME
MLOALDL
MOT1
MFLAY
M=iE1
MTEL
NAMECE
NMEGEET
OEMES
CINFA
OUTRT
FRNTZ
FRTHL
REY3
ROEL
REFTZ
ROT
RTAF3
RYTHM1

O&4F
QOrE3R
OEOA
OOOF
04086
OO1E
QL0
O43R
100E
OO0
OR14
OFED
ORAZ
O500
QP&
O=2As
OC76
Q12A
0444
OORB1
1170
0100
Q770
Q271
QSECS
OOAE
Q72E
Q73R
0&14
ORCR
01D
0024
n7Es
QOAIE
0773
O1as
[BTAYT I
Onso0
DERO
OF AL
0153
QOiCR
D44LR
Q4nz
QEDE
OF74
O1lF&
LS IR
Q245
OF S
OAAL
QZRY
Q30E
Q3CT
1027
0723
O9F3
0344
OFFS
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RY THMZ
SAMES
SCROZ
SCRET
SERSF
SMALL
ST
ZER1
STRGEF
TAE
TAFER
TIMST
TM4
TMX
TVF1
VERFY
WRDAT
WTAF1

1011
0&LAT
QROR
O0l13
Q4R1
OACO
OECE
O4BD
OOZ0
QZ3y
Q340
OEOQOA
0421
QE74
O350
OZBE

ORez

OZDE

RYTHMZE
SAVEGD
SCROL
SCRETO
SETHMES
SMALLD
SOTE
=T
SUMDT
TAR1L
TOFCT
TITMES
THMARE
TMX1
TVFZ
VERME=
WRI1
WTAFZ

1002
O1BS
Oanz

o iy

QO3F
QETZ
ks
QEDF
0 OR1
QOZE
D=4
OARE
Q&S5
DEF1
OEAY
OZLA
QPR
0250

OZE7

SAME
SCROSD
SCROST
ZELD
SHL
EMEY
SFACE
STACE
SLIMMES
TARZ
TEMFW
™1
TMR1
TMXZ
TVRFY
WRY1
WRIZ
WTEFR4

QLA
O30
QOOR
QOn7
OO
OAz4
O A
QOZE
Qa2
OS4F
o010
O3FA
QEAZ
OE=F
ORSS
Q375
0271

(Y )

SAME 1
SCREND
SCREET
SELL
SHORT

TABDAT
THREE
™z
THE
TOF
TW
WEBYTE
WRIMES
WTAFE

i
Ty
5k
2 .
i %

O&HZAN

D000
092
Q0E1L
051D
oF0s

QOAY

OO3ERE

O&7R
O2DA

SAME D
SCRN
SCRETZ
SELTBL
S17E
ST
SZET
STRRET
S
TARLE1
TIMRD
TME
TMLIF
TSPE
T
WRRMES
WRTNF
XTEMF

S

Oa43
julalsle]
OO1R
OnE7
ionz
OECD
0570
OZAD
OO1E
OFCE
OESE]
D400
OEAF
Q4F3
OA40
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