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PREFACE

This manual explains the architecture, operation and instruction of the core CPU E0C88 of the CMOS 8-bit
single chip microcomputer EOC88 Family.

Also, since the memory configuration and the peripheral circuit configuration is different for each device of
the EOC88 Family, you should refer to the respective manuals for specific details other than the basic

functions.
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1 OUTLINE

The E0C88 is the core CPU of the 8-bit single chip microcomputer EOC88 Family that utilizes
original EPSON architecture. It has a maximum 16M bytes address space and high speed, abundant
instruction sets. It handles a wide range of operating voltages and features low power consumption.

In addition, it has adopted a unified architecture and a peripheral circuit interface for its memory mapped
I/0 mode to flexibly meet future expansion of the EOC88 Family.

1.1 Features

1 OUTLINE

1.2 Instruction Set Features

The EOC88 boasts the below features.

Address space
Instruction cycle
Instruction set

Register configuration

Exception processing factors

Maximum 16M bytes
1-15 cycleg1 cycle = 2 clocks)
608 types

Data registers 2

Index registers 3

(One is used as a data register)
Program counter

Stack pointer

System condition flag
Customize condition flag

Reset, zero division and
interrupt

Exception processing vectors Maximum 128 vectors

Standby function

Peripheral circuit interface

HALT/SLEEP

Memory mapped I/O system

(1) It adopts high efficiency machine cycle plus
high speed and abundant instruction sets.

(2) Memory management can be done easily by 12
types of addressing modes.

(3) It has effective 16 bit operation functions
including address calculation.

(4) It includes powerful decimal operation func-
tions such as a decimal operation mode and
pack/unpack instruction.

(5) It supports the realization of various types of
special service microcomputers through
customized flag instructions.

(6) It is composed of an instruction system that
enables relocatable programming, thus permit-
ting easy development of software libraries.

1.3 Block Diagram

Figure 1.3.1 shows the E0OC88 block diagram.
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1 OUTLINE

1.4 Input-Output Signal

Tables 1.4.1 (a) and 1.4.1 (b) show the input/output signals between the EOC88 and the peripheral circuits.

Table 1.4.1(a) Input/output signal list (1)

Type Name Signal name| I/O Function
Power Power VbD || Inputsthe + side power.
Ground Vss I | Inputsthe - side power (GND).
Clock Clock input CLK || Inputsthe system clock from the peripheral circuit.
Clock output PK O | Outputs the two phase divided signals to be generated from the system clock
PL input to the CLK terminal as following phase.
CLK [T 1 TVLI LI Ll
=S N (S
o O N S S
—»| 1cycle |«
Addressbus | Address bus A00-A23 O | A 24-bit address bus.
Data bus Databus D0-D7 1/0 | An 8-bit bidirectional data bus.
Bus control Wait WAIT I | Controlsthe wait state insertion for the access time extension during
signal memory access. This control will become valid with LOW level input.
Read RD O | A memory (and peripheral circuit) read signal.
It shiftsto LOW level during readout.
Write WR O | A memory (and peripheral circuit) write signal.
It shiftsto LOW level during writing.
Read interrupt | RDIV O | Aninterrupt vector address read signal.
vector address It shiftsto LOW level during readout of the vector address.
System Reset SR I | ALOW level input shiftsthe CPU into the reset status.
control signal | Mode setting MODE | | Setsthe CPU operation mode by means of the peripheral circuit.
LOW: Minimum mode
HIGH: Maximum mode
Customize FO-F3 | | A statussignal input by aperiphera circuit.
condition flag The meaning of the signal differs depending on the peripheral circuit.
Micro sleep USLP O | TheUSLPissetto HIGH level 1 cycle prior to the CPU's entry into the
SLEEP status as aresult of the SLP (SLEEP) instruction. The peripheral
circuit controls the oscillation stop based on this signal.
Busauthority |BREQ | | Thisisthe bus authority request signal when the peripheral circuit makes
request aDMA transmission. LOW level input to thisterminal causes the CPU to
release bus. The address bus, data bus and read/write signal shift to the high
impedance status.
Bus authority BACK O | Thisisresponse signal that indicates a bus authorization has been released
acknowledge to the peripheral circuit. It shiftsto LOW level when bus authorization has
been released.
Stack pointer SPPO-SPP7 | | | Thisisapage address of the stack pointer that is specified by the peripheral
page circuit. When the stack pointer accesses the memory, this address is output

to the page section (AD16-AD23) of the address bus.

Refer to Chapter 3, "CPU OPERATION AND PROCESSING STATUSES" for the timing of each signal and
related information.
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1 OUTLINE

Table 1.4.1(b) Input/output signal list (2)

Type Name Signal name| 1/O Function
Interrupt Non-maskable | NMT I | Thisisaninterrupt signal not permitting masking by the software.
signal interrupt Theinput is sensed at the falling edge.
Interrupt 1RQ3 I | Thisisaninterrupt signa permitting masking by the software.
request 3 The interrupt priority islevel 3 and theinput is sensed at aLOW level.
Interrupt TRQ2 | | Thisisaninterrupt signal permitting masking by the software.
request 2 The interrupt priority islevel 2 and theinput is sensed at aLOW level.
Interrupt TRQ1 | | Thisisan interrupt signal permitting masking by the software.
request 1 The interrupt priority islevel 1 and theinput is sensed at aLOW level.
Interrupt mask | IMASK I | Thisisaninterrupt mask signal input by the peripheral circuit. When the
page section, etc. of the stack pointer configured on the periphera circuit
section is accessed, LOW level isinput to this termina and the below
interrupt is masked.
Interrupt T1ACK O | Thisisaresponse signal that indicates that an interrupt request has been
acknowledge received. It shiftsto LOW level when an interrupt has been received.
The peripheral circuit receivesthis signal and holds the vector address.
Thissignal also shiftsto LOW level when exceptional processing is executed
by reset and zero division.
Interrupt flag 10F O | A status of theinterrupt flag (10, 11) in the system condition flag (SC)
11F is output.
Statussignal | First operation | SYNC O | Thisisasigna that becomes active when the CPU fetches the first operation
code fetch signa code. It shiftsto HIGH level during the bus cycle of the first operation code
fetch. Theinterrupt is sampled at the rising edge of this signal.
Stop signal STOP O | Thisisasignal that becomes low level when the CPU shiftsinto the
following status:
* CPU stops by HALT instruction
« CPU stops by SLP instruction
« The bus authorization has been released by LOW level input to the
BREQ terminal.
Databus status | DBSO O | Thisisa2 hit status signal that indicates the data bus status as follows.
DBS1 DSB1 DSBO State
0 0 High impedance
0 1 Interrupt vector address read
1 0 Memory write
1 1 Memory read

Note: Input/output signals may differ from the above table, for example, a peripheral circuit signal may be
added by each device of the EOC88 Family.
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2 ARCHITECTURE

2 ARCHITECTURE

The E0OC88 has a maximum 16M bytes
address space and can thus respond to large scale
applications. Here we will explain such points as
this address space and memory control as well as
the configuration of the registers.

2.1 Address Space and CPU Model

CPU models of the four types MODELO to
MODELS are set in the EOC88 according to the size
of the address space and whether or not there is a
multiplication/division instruction. The differences
in each model are as shown in Table 2.1.1 and have
been designed to permit selection according to the
microcomputer service and the scope of the
application as per Table 2.1.1.

Either the minimum mode that makes the pro-
gramming field a maximum 64K bytes or the
maximum mode that makes it a maximum 8M
bytes for MODEL2 and MODELS3 can be selected,
depending on the MODE terminal setting of CPU.
Figure 2.1.1 shows the memory map concept for
each CPU model.

The program memory is managed by dividing the
bank for each 32K bytes and the data memory into
one page for each 64K bytes.

See "2.3 Program Memory" and "2.4 Data Memory".

Note: The memory configuration varies for the
respective devices of the EOC88 Family.
Refer to the manual for each device.

Table 2.1.1 CPU model

CPU Address Multiplication

model space division instruction
MODELO 64K bytes Not available
MODEL1 64K bytes Available
MODEL2 16M bytes Not available
MODEL3 16M bytes Available

Table 2.1.2 Setting of the operation mode (MODEL2/3)

MODE Operation mode Programming area
0 Minimum mode | Maximum 64K bytep
1 Maximum mode | Maximum 8M bytep

MODELO/1 MODEL2/3(minimum mode) MODEL2/3(maximum mode)
ROM RAM, peripheral 1/0 ROM RAM, peripheral I/O ROM RAM, peripheral /O

000000H Bank 0 Bank 0 Bank O
007FFFH (32K bytes) Page 0 (32K bytes) Page 0 (32K bytes) Page 0
008000H Bank 1 (64K bytes) (64K bytes) Bank 1 (64K bytes)
OOFFFFH (32K bytes) A (32K bytes)
owooooH”} — 1 | n Bank 2
017FFFH L Page 1 (32K bytes) Page 1
018000H Bank X (64K bytes) Bank 3 (64K bytes)
OlFFFFH} (32K bytes) | (32K bytes)
020000H [ ' ' '
7EFFFPPH} B
7FO000H Bank 254
7TF7FFFH Page 127 (32K bytes) Page 127
7F8000H (64K bytes) Bank 255 (64K bytes)
’FFFFPH} - ~ | (32K bytes)
800000H Bank X is one Page 128 Page 128
80FFFFH} optional bank (64Kbytes) | (64K bytes)
810000H from bank 1 Page 129 Page 129
8FFFFHY to bank 255 (64Kbytes) | (64K bytes)
820000H
FEFFFPH}
FFOO00H Page 255 Page 255
FFFFFFH (64K bytes) (64K bytes)

Fig. 2.1.1 Memory map

4 EPSON
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2.2 ALU and Registers

2.2.1ALU

The ALU (arithmetic and logic unit) performs the
operation between the 8-bit and the 16-bit data
stored in the two types of temporary registers
TEMP 0 and TEMP 1. The ALU functions are as
indicated in Table 2.2.1.1.

After having been stored in the 16-bit temporary
register TEMP 2, the operation result is either
stored in the register/ memory or used as address
data according to the operation instruction.

In addition, the Z (zero) flag, C (carry) flag V
(overflow) flag and N (negative) flag are set/reset
according to the operation result.

See "2.2.3 Flags".

2.2.2Register configuration

Figure 2.2.2.1 shows the register configuration of
the EOC88.

Standard section (Common for MODELO—-MODEL3)

2 ARCHITECTURE

Table 2.2.1.1 ALU operation functions

Arithmetic Arithmetic 16-bit
function instruction operation
Addition ADD, ADC o
Subtraction SUB, SBC o
Logical product AND
Logical sum OR
Exclusive OR XOR
Comparison CP o
Bit test BIT
Increment/decrement INC, DEC o
Multiplication MLT
Division DIV
Compliment CPL, NEG
Rotate RL, RLC, RR, RR(C
Shift SLA, SLL, SRA, SRL
Pack/unpack PACK, UPCK
Code extension SEP

Expansion section (MODEL2, MODEL3)

‘ 7(15 B 0‘ 7 A ol Data register A, B (BA) New code bank register

‘7 15 H 0‘ 7 L ol Index (data) register HL, (H and L) Code bank register

‘15 1X 0| Index register IX 7 EP 0 Expand page register

‘15 Y Ol Index register 1Y Expand page register for IX
‘15 PC 0| Program counter 7 YP 0 Expand page register for IY
‘15 SP 0| Stack pointer

Base register
SC mmm System condition flag
cc

Custmize condition flag

A and B registers

The A and B registers are respective 8-bit data
registers and they perform data transfer and
operation with other registers and / or data memo-
ries, transfer of immediate data and operations.
They are respectively used independently for 8-bit
transfer / operations and used in a BA pair that
makes the B register the upper 8-bit for 16-bit
transfer / operations.

HL register

The HL register is a 16-bit index register that is
used for indirect addressing of the data memory
(specification of the address within the page). It
performs 16-bit data transfer and operations with
other registers and / or memories.

Fig. 2.2.2.1 Register configuration

It can also be used as a data register by splitting it
into respective 8-bit H and L registers. In this case,
the L register can also be used as a displacement at
the time of indirect addressing by the IX and IY
registers.
See "2.4 Data Memory".
See "4.1 Addressing Mode".

IX and IY registers
The IX and IY registers are respective 16-bit index
registers that are used for indirect addressing of the
data memory (specification of the address within
the page). They perform 16-bit data transfer and/or
operations with other registers and /or data
memories.
See "2.4 Data Memory".
See "4.1 Addressing Mode".

E0C88 CORE CPU MANUAL EPSON 5



2 ARCHITECTURE

PC (Program Counter) EP, XP and YP (Expand Page Registers)
The PC is a 16-bit counter register that does the These registers are 8-bit registers that specify the
addressing of the program memory and it indicates data memory page.

the following address to be executed. The EP register is used at the time of indirect

See "2.3 Program Memory". addressing by the HL register or absolute address-
ing by the immediate data.

SP (Stack Pointer ) The XP register and YP register are used at the time
The SP is a 16-bit counter register that indicates the of indirect addressing by the IX register or indirect
stack address (address within the stack page). It addressing by the IY register, respectively.
performs 16-bit data transfer and / or operations These registers are set by the CPU models
with the other registers and /or data memories. MODEL?2 and MODELS3.

See "2.4.3 Stack". See "2.4.2 Page registers EP, XP, YP".

. See "4.1 Addressing Mode".
BR (Base Register)

The BR is an 8-bit index register angl is used for 22 3F] ags

upper 8-bit address specification within the page at N o

the time of 8-bit absolute addressing (specifies the The system condition flag (SC) that indicates such
lower 8 bits with immediate data.). things as the operation result status within the

See "4.1 Addressing Mode". CPU and the customize condition flag (CC) that
indicates the peripheral circuit status are set for the

SC (System Condition Flag) E0C88.
The SC is an 8-bit flag and is configured with Z, C, .
V and Z flags that indicate the operation result, D System condition flag (SC)

and U flags that set the operation mode, and 10 and sc EE

I1 flags that set the interrupt pr1orltsyelg\ffrzl..2-3 Flags \: Z (zer0) flag
C (carry) flag
CC (Customize Condition Flag) V (overflow) flag
The CC is a 4-bit flag that indicates the various N (negative) flag
types of statuses that are selected by the peripheral

circuit. It is set/reset by the peripheral circuit and
is used as a branch instruction condition.

D (decimal) flag
U (unpack) flag

See "2.2.3 Flags". —— 10 (interrupt 0) flag
—— |1 (interrupt 1) flag
NB (New Code Bank Register) Fig. 2.2.3.1 System condition flag
The NB register is an 8-bit register that specifies the
program memory bank. The NB register is set for Figure 2.2.3.1 indicates the system condition flags
the CPU models MODEL2 and MODELS3. and is composed of the register SC that is

See "2.3 Program Memory". configured by an 8-bit flag.
The system condition flags Z (zero), C (carrier), V

CB (Code Bank Register) (overflow) and N (negative) flags are set/reset
The CB register is an 8-bit register that indicates the  according to the operation results and the I0 and I1
currently selected bank of the program memory. (interrupt) flags are set/reset by the interrupt.
When the data has been set to the NB register, the These flags can also be operated by the below

data is loaded into the CB register and a new bank instructions.

is selected.

The CB register is set for the CPU models MODEL2 AND  SC#nn (Resets the O.ptlonal flag)
OR  SC#nn (Sets the optional flag)
and MODELS3. .
See "2.3 Program Memory" XOR SC,#nn (Inverts the optional flag)
’ 9 Y- b SC.,#nn (Flag write)
LD SCA (Flag write)
POP SC (Flag return)
RETE (Flag evacuation)

6 EPSON EO0C88 CORE CPU MANUAL



The Z, C, N and V flags are used for condition
judgments at the time of conditional jump/ call
instruction execution for JRS instructions and / or
CARS instructions.

See "4.4 Detailed Explanation of Instructions".

Here following the respective flags are explained.

(1) Z (zero) flag
The Z flag is set to '1' when the arithmetic
instruction execution result has become '0' and
is set at '0' when the result is other than '0'.

(2) C (carry) flag
When a carry (carry from the most significant
bit) has been generated by the execution of an
addition instruction, or when a borrow (borrow
to the most significant bit) has been generated
by the execution of an addition instruction/
comparison instruction, the C flag is set to '1'
and otherwise is set to '0'. However, the C flag
will not vary depending on the execution of an
1 addition-subtraction instruction INC and
DEC instructions).
The C flag also varies according to the execu-
tion of the rotate/shift instruction.
It is reset to '0' when multiplication-division
instructions (MLT and DIV instructions) have
been executed.

(3) V (overflow) flag
The V flag is set to '1' when the result of the
operation exceeds the range of the complemen-
tary representation by 8 bits or 16 bits and is
reset to '0', when it is within the range. 8 bits
become
-128-127 for the range of the complimentary
representation and 16 bits become -32768—
32767.
However, the V flag will not change according
to the execution of an logic operation instruc-
tion (AND, OR and XOR instructions, exclud-
ing cases where the destination is SC) and a 1
increment-decrement instruction (INC and
DEC instructions) even within an operation
instruction. When a multiplication instruction
(MLT instruction) has been executed, it is reset
to '0'. When a division instruction (DIV instruc-
tion) has been executed, it is set to '1' when the
quotient is exceeded the 8-bit data range.
The V flag indicates the overflow of a comple-
mentary operation, in contrast to the fact that
the C flag indicates an over (under) flow of an
absolute value operation.

2 ARCHITECTURE

When performing a complimentary operation
that is likely to overflow, the V flag must be
checked and the operation result corrected
when itis '1".
See "2.2.4 Complimentary operation and overflow".
(4) N (negative) flag
When the result of a performed operation is
minus (The most significant bit is '1'), N flag is
set to '1' and when it is plus (The most signifi-
cant bitis '0'), N flag is reset to '0'. However, the
N flag does not change according to the
execution of an 1 increment-decrement instruc-
tion (INC and DEC instructions).

(5) D (decimal) flag
The D flag is the bit that sets the CPU such that
it performs a decimal operation (The operation
result is decimal corrected) at the time of
execution of an 8-bit addition subtraction
instruction. Setting it to '1' causes it to perform
a decimal operation and it performs a hexadeci-
mal operation at '0'.
See "2.2.5 Decimal operation and unpack operation".

(6) U (unpack) flag
The U flag is the bit that sets the CPU such that
it performs an unpack operation (executes the
operation for the upper 4 bits as '0") upon
execution of an 8-bit addition-subtraction
operation. Setting it to '1' causes it to perform a
unpack operation and it performs a 8-bit
operation at '0".
See "2.2.5 Decimal operation and unpack operation".

(7) 10 and 11 (interrupt) flags
The 10 and 11 flags are the bits that set the
interrupt priority level. The CPU accepts
interrupts that are set higher level than inter-
rupt priority level set with these two bits. Also
when an interrupt is generated, it is automati-
cally set to new value that it will mask the
interrupts for that level and below.

See "3.5.3 Interrupts".

We have indicated the flags that change due to
execution of an instruction by "t" in the instruction
set lists and other documents. The D and U flags
have a "0" attached to them, indicating that those
instructions permit decimal operations and unpack

operations.

EO0C88 CORE CPU MANUAL

EPSON 7



2 ARCHITECTURE

Customize condition flag (CC)

cc|F3|F2|F1]Fo]
Terminal
<
< Peripheral
< circuit status

F3l<

Fig. 2.2.3.2 Customize condition flag

The customize condition flags are as shown in
Figure 2.2.3.2 and consist of the CC registers that
are made up of 4-bit flags.

Each of the CC flags consist of the names FO-F3
and vary according to the signals that are input to
the FO-F3 terminals of the EOC88 from the periph-
eral circuit. Since the signal indicating the status of
the peripheral circuit is input here, the program
can be branched according to the status of the
peripheral circuit reflected for each flag.

The EOC88 has been conceived to permit special
purpose microcomputers to be created easily.

The CC flag is used for condition judgment at the
time of a conditional jump / call instruction execu-
tion of a JRS instruction and /or a CARS instruc-
tion.

See "4.4 Detailed Explanation of Instructions".

2.2.4Complimentary operation
and overflow

Complementary representations are used within
the EOC88 for the handling of minus data. Here
following we will explain about operations using
complimentary expressions and compliments.

Compliments

When a minus number is handled by the micro-
computer a complimentary representation is
generally used. Compliments contain two types of
expressions, 1 compliment and 2 compliment type.
Normally when referring simply to a compliment
the 2 compliment type is indicated. In the EOC88 as
well, a minus number is expressed by 2 compli-
ments.

Compliments of the optional number N are
expressed by the following expression and the
range where a 2 compliment representation is
permissible is -128-127 in the case of 8 bits and
-32768-32767 in the case of 16 bits. The range
where a 1 compliment representation is possible is
-127-127 in the case of 8 bits and -32767-32767 in
the case of 16 bits.

When an complement representation is used, the
most superior bit of the minus number must
absolutely become '1', the content of the most
superior bit is reflected in the N (negative) flag.

In addition, the "CPL" instruction (conversion to 1
compliment) and a "NEG" instruction (conversion
to 2 compliments) are prepared for conversion of 8
bits data to compliment. The "SEP" instruction is
prepared for expanding the 8 bit compliment to 16
bits.

Example: NEG instruction and SEP instruction

Instruction B reg. Areg. N flag
LD A#127 0000 0000 0111 1111 0
NEG A 0000 0000 1000 0001 1
SEP 1111 1111 1000 0001 1

8 EPSON
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2 ARCHITECTURE

2 compliment

-N=28-N=256-N
127 =01111111b
126 =01111110b

8-bit

= 0000 0010b

2

1 =00000001b

0 =0000 0000b

-1 =11111111b (= 1 0000 0000b - 0000 0001b)
-2 =11111110b (= 1 0000 0000b - 0000 0010b)

-127 =1000 0001b (= 1 0000 0000b - 0111 1111b)
-128 =1000 0000b (= 1 0000 0000b - 1000 0000b)

16-bit -N =216 - N = 65536 - N
32767 =0111 1111 1111 1111b
32766 =0111 1111 1111 1110b

= 0000 0000 0000 0010b

2

1 =0000 0000 0000 0001b
0 =0000 0000 0000 0000b
-1 =1111111111111111b

-2 =1111111111111110b

-32767 = 1000 0000 0000 0001b

-32768 = 1000 0000 0000 0000b

(= 10000 0000 0000 0000b - 0000 0000 0000 0001b)

(= 10000 0000 0000 0000b - 0000 0000 0000 0010b)

(= 10000 0000 0000 0000b - 01111111 1111 1111b)

(= 10000 0000 0000 0000b - 1000 0000 0000 0000b)

1 compliment

-N=28-1-N=255-N(=N)
127 =01111111b
126 =01111110b

8-bit

2 =0000 0010b
1 =00000001b
0 =0000 0000b
-1 =11111110b (= 1111 1111b - 0000 0001b)
-2 =11111101b (= 1111 1111b - 0000 0010b)

-126 =1000 0001b (= 1111 1111b - 0111 1110b)

-127 =1000 0000b (= 1111 1111b - 0111 11111b)
16-bit  -N=216-1-N=65535- N (= N)
327677 =0111 1111 1111 1111b
327666 =0111 1111 1111 1110b

= 0000 0000 0000 0010b

2
1 =0000 0000 0000 0001b
0 =0000 0000 0000 0000b
-1 =1111111111111110b
(111111111111 1111b - 0000 0000 0000 0001b)
-2 =1111111111111101b

(7111111111111 1111b - 0000 0000 000Q 0010b)

-32766 = 1000 0000 0000 0001b
(7111111112111 1111b- 0111 1111 1111 1110b)
-32767 = 1000 0000 0000 0000b
(7111111111111 1111b - 0111 1111 1111 1111b)

Compliment expression and V (overflow) flag

In the case of an operation by an absolute value
such as an address operation, a correct operation
result is obtained in the range of 0255 with 8 bits
and in the range of 0-65535 with 16 bits. When an
overflow or an underflow has occurred due to an
operation and it misses the range, the C (carrier)
flagis set to '1".

The correct operation result range when the
operands have become compliments is -128-127 for
8 bits and -32768-32767 for 16 bits and whether
operation result is correct or not cannot only be
judged by the C flag. To perform this judgment, the
V (overflow) flag is set and the V flag is set to '1',
when it has exceeded the compliment representa-
tion range.

Since the ALU does not differentiate absolute
operations and complementary operations, the
setting /resetting of the C flag and V flag is done by
whether or not the operation result is within the
above mentioned range. Consequently, when the V
flag may also be set to '1' for absolute value
operations.

Since in this case the V flag has no meaning, the V
flag must not be verified by the program. Since
only a complimentary operation can judge an
overflow by the V flag, you should judge it by
whether or not the data handled by the application
has an attached code.

Here following are indicated examples of 8-bit
operations and the changes of the V and C flags
resulting from their operation results.

Example:
Addition example (ADD A,B)

Areg. B reg. Result (Areg.) Vflag Cflag
0101 1010 1010 0101 1111 1111 0 0
0101 1011 1010 0101 0000 0000 0 1
0101 1011 0010 0101 1000 0000 1 0

Subtraction example (SUB A,B)

Areg. B reg. Result (Areg.) Vflag Cflag
0101 1010 0101 1010 0000 0000 0 0
0101 1010 0101 1011 1111 1111 0 1
0101 1010 1101 1010 1000 0000 1 1

EO0C88 CORE CPU MANUAL
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2 ARCHITECTURE

2.2.5Decimal operation
and unpack operation

When executing the below 8-bit arithmetic instruc-
tions on the EOC88, you can set it to perform
decimal operations in addition to the normal
hexadecimal operations, unpack operations and
operations by combinations of these. These settings
are done by the D (decimal) flag and the U (un-
pack) flag.

Arithmetic instructions permitting 10 decimal and
unpack operations

ADD, ADC, SUB, SBC, NEG

They are all 8-bit arithmetic instructions and
attaching a "0" to the D flag and U flag sections in
the instruction set list indicates that a decimal
operation and unpack operation is possible.

Decimal operation

When the arithmetic instruction (ADD, ADC, SUB,
SBC or NEG) has been executed in the status where
the D flag is set to '1', a decimal operation can be
done. The operation result is obtained by the BCD
(binary-coded decimal) code.

When a decimal operation is done, an "OR
SC,#00010000B" or similar instruction sets the D
flag to '1' and the operands to BCD code prior to
execution the arithmetic instruction.

When the operands are not in BCD code, the
correct result may sometimes not be obtained.

* SC flag at the time of a decimal operation
Following execution of the decimal operation, the
N/V/C/Z flags of the SC are set according to the
operation result, as shown below.

N: Always Reset (0)

V: Always Reset (0)

C: When there has been a carry from the 2-digit
decimal value or a borrow to the 2-digit

Examples:
Instruction  Setting value Result SC

Areg. Breg. Areg. N V C z

ADD AB 55 28 83 0
ADD AB 74 98 72 0
0
0

SUB AB 55 55 00
SUB AB 55 28 27
SUB AB 74 98 76 0 0 1
bits of operands are disregarded (considered as '0)

and the operation for the lower 4 bits alone is done.

0 0
0 1
0 0
0 0

cor OO0

Unpack operation

When executing an 8-bit arithmetic (ADD, ADC,
SUB, SBC, NEG) instruction by setting the U flag to
'1", you can perform the operation in the below
indicated unpack format.

The unpack operation disregards the upper 4-bit
data and performs the operation for the lower 4
bits alone. After execution, only the operation
results for the lower 4 bits are output and '0' is
output for the upper 4 bits.

Since the unpack operation stores 1 digit of data for
the memory address, the digit matching of the
operand can be done easily. (The digit matching in
this case, becomes memory address pointing
alone.)

<Example of ADD instruction>
MSB 2 = LSB
‘ L:lnde:fine:d :Aug:end: ‘ Register or memory

:Add:end: \ Register or memory

|
+) | Undefined |
|

\ ‘ 0 Rt:asuljt (su:m) \ Register or memory

» SC flag at the time of an unpack operation

Since an unpack operation is only affects the lower
4-bit data, the SC flag also changes according to the
operation result for the lower 4 bits. Following
execution of the unpack operation, the N/V/C/Z
flags of the SC are set according to the operation
result, as shown below.

decimal value Set (1)
When there has not been Reset (0) N: When the 2° b%t ?S T Set (1)
Z: When the operation result=0 Set (1) When the 2° bit is '0' Reset (0)
When the operation result #0 Reset (0) V: When it exceeds the 4-bit complementary range
(-8to 7) Set (1)
When it is within the range Reset (0)
C: When there has been a carry from the 2° bit and
a borrow to the 2° bit Set (1)
When there has not been Reset (0)
Z: When the lower 4 bits = 0 Set (1)
When the lower 4 bits # 0 Reset (0)
10 EPSON E0C88 CORE CPU MANUAL



Example: ADD A,B

Setting value Result SC

Areg. Breg. Areg. N V C Z
20H DOH 00H 0 0 0 1
2EH  53H 01H 0 0 1 O
C7H  52H 09H 1 1 0 O

* Auxiliary unpack operation instruction

"PACK" and "UPCK" instructions have been
prepared that mutually convert the unpack format
and the pack format (normal 8-bit data format),
permitting easy format conversion.

PACK instruction:
Converts the unpack format data of the BA register
into pack format and stores it in the A register.
B reg. Areg. Areg.
[*[m[*[n]-[m]n]

Example: PACK instruction

Setting value Result SC
BA reg. Areg. N V C Z
38C4H 84H Unchanged

UPCKinstruction:
Converts the 8-bit data of the A register into
unpack format and stores it in the BA register.
Areg. B reg. Areg.
[(m[nf-[0[m[O]n]

Example: UPCK instruction

Setting value Result SC
Areg. BA reg. N VvV C Z
84H 0804H Unchanged

2.2.6 Multiplication and division

The EOC88 MODEL1 and MODEL3 possess
multiplication and division functions. In MODELO
and MODEL2, these functions and the multiplica-
tion/division instructions explained below cannot
be used.

2 ARCHITECTURE

N: When the MSB of
the HL register (product) is '1' Set (1)

When it is '0' Reset (0)
V: Always Reset (0)
C: Always Reset (0)
Z: When the HL register (product)

is 0000H Set (1)

When other than 0000H Reset (0)

Here below are shown execution examples of the
MLT instruction.

Example: (Result: HL reg. = product)

Setting value Result SC
Lreg. Areg. HL reg. N V C Z

O00H 64H 0000H 0 0 0 1
64H 58H 2260H 0 0 0 O
C8H  58H 44COH 0 0 0 O
AS5H 93H S5EBFH 0 0 0 O
C8H A5H 80E8H 1 0 0 O

Since multiplication handles the above set value as
8-bit data without a sign and an operation without
a sign is executed, the N flag that is set according to
the operation result does not indicate a sign.
Consequently, even when negative number are
multiplied with each other such as C8H x A5H in
the above mentioned example, the N flag may at
times not be set to '0'.

Division

Division is done using the DIV instruction.

When executing the DIV instruction, an HL register
+ A register operation is executed, the quotient
being stored in the L register and the remainder in
the H register.

When the quotient exceeds 8 bits, the V flag
(overflow) is set and the content of the HL register
is held by the preceding dividend.

When a DIV instruction is executed by setting the
A register to '0', a zero division exception process-
ing is generated.

The N/V/C/Z flags of the SC are set as follows,
according to the result of this operation.

Multiplication N: When the MSB of

Multiplication is done using the MLT instruction. the L register (quotient) is '1' Set (1)

When executing an MLT instruction, a L register x When itis '0’ Reset (0)

A register operation is performed and the product V: When the quotient is not restricted

is stored in the HL register. The N/V/C/Z flags of to 8 bits or less Set (1)

the SC are set as following according to this When it is restricted Reset (0)

operation result. C: Always Reset (0)
Z: When the L register (quotient) is 00H Set (1)

When it is other than 00H Reset (0)
EO0C88 CORE CPU MANUAL EPSON 11



2 ARCHITECTURE

Example: SC operating examples

Setting value SC Comment

HLreg. Areg. N V C Z

nz nz t t 0 t
0O0OOH nz O O 0 1

nz OOH 1 1 O O |Zerodivision exception
O000OH O00OH 1 1 O 0] processing has occured

nz indicates other than '0' of 8-bit or 16-bit data.

« Division and multiplication execution examples
Below are indicated execution examples of DIV
instructions.

Setting value Result SC
HLreg. Areg. Lreg. Hreg. Aregg N V C Z
1A16H 64H 42H 4EH  64H 0 0 0 O
332CH 64H 83H O00H 64H 1 0 0 O
0000H 58H O0H O0H 58H 0 0 0 1
0301H 02H 01H 03H 02H 1 1 0 O

(Result: L reg. = quotient, H reg. = remainder)

Since the quotient exceeds 8 bits in the 0301H +
02H in the above example, the value of the HL
register is held and the result is not output. In cases
such as this, it performs the division by separating
the dividend into the upper 8 bits and the lower 8
bits as shown below.

<An execution example of 0301H + 02H>

[ LD  HL,#0003H ; Dividend = upper 8 bits
1 LD A#O02H ; Divisor
L DIV ; L = quotient, H = remainder
LD [hhil,L ; Stores the quotient
; (upper 8 bits) into memory
1 LD L#01H ; Dividend
;= Hregqister + upper 8 bits
L DIV

Result SC

Lreg. Hreg. Aregg N V C Z
01H+ ?1H O2H 0 0 O

Setting value

HL reg. Areg.
— 0003H 02H

0

\
“— 0101H O2H 80H+ 01 02H 1 0 0 O
Remainder: 01H

——— Quotient: 0180H

2.3 Program Memory

2.3.1Configuration of

the program memory

The first 8M bytes (address 000000H-7FFFFFH)
within the 16M byte of address space of the EOC88
are designed to be used as a programming field.
However, since the address space is limited to a
maximum 64K bytes for MODELO and MODEL1,
the programming field is also limited to that or
less.

Logic space Physical space
0000H| CommON area | «u— Bank 0 000000H
7FFFH| (32K byte) —| (32K byte) |007FFFH
8000H| Bank area Bank 1 008000H
FFFFH| (32K byte) D (32K byte) | 0OFFFFH
_ Bank 2 010000H
(32K byte) | 017FFFH
L Bank 3 018000H
(32K byte) | 01FFFFH
' ' 020000H
! 7EFFFFH
| [ Bank254 |7F0000H
(32K byte) | 7F7FFFH
L Bank 255 7F8000H
(32K byte) 7FFFFFH

Fig. 2.3.1.1 Configuration of program memory

The EOC88 has adopted a bank mapping system to
manage memory that exceeds the 64K bytes logic
space of the 8-bit CPU. The maximum 8M bytes
program memory is respectively divided into 32K
bytes banks from bank 0 up to bank 255.

They are laid out on the 64K bytes logic space, such
that two banks logically continue as the address
0000H-FFFFH. It executes the program within that
address space. The addressing within the logic
space is done by the PC (program counter).

The bank 0 (address 000000H-007FFFH) as a
common bank in the logic space address 000000H-
007FFFH. It normally becomes fixed for this
physical address. The address 000000H-0000FFH is
allocated by the exception processing (such as
interrupt) vector.

See "3.5.2 Exception processing factor and vectors".

Since the common area is fixed, there is no need to
allocate an exception processing vector for each
bank. General purpose subroutines can also be
described into the common area.
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The selected bank is laid out by the CB (code bank)
register in the latter half address 8000H-FFFFH
bank area.

The banks that it lays out in this section can be
optionally selected by the program. However, for
MODELO and MODELL], they are fixed in bank 1
and for the minimum modes of MODEL2 and
MODELS3, they are fixed in one optionally selected
bank.

2.3.2PC (Program counter)

and CB (Code bank register)

The PC (program counter) holds the program
address to be executed. The PC content is the
address within the 64K bytes logic space and it
addresses as program memory logically continuing
each 32K common area and bank area each that is
not continued by a physical address.

The common area is fixed to bank 0 of the physical
address, but one optional bank from among 256
banks can be selected for the bank area (MODEL2
and MODELS3).

CB (code bank) is the register that indicates the
bank address (0-255) allocated to this bank area.
The physical address that is output to the address
bus to actually access the memory is created within
the CPU as shown in Figure 2.3.2.1.

Common area access (0000H-7FFFH)

— Logical addressﬂ
7 0 a5 9 0

2 ARCHITECTURE

As shown in the figure, 15 bits excluding the most
significant bit are output to the address bus within
the 16-bit PC. Its content is output to the address
bus A00-A14. The most significant bit of the PC
indicates the common area at '0' and the bank area
at ', and this content determines whether or not it
will output CB to the address bus. In the case of the
common area, 00H is output to A15-A22 of the
address bus and in the case of the bank area, the
content 8 bits of the CB are output. A23 of the
address bus is for the exclusive use of data memory
area and it always outputs '0' at the time of maxi-
mum 8M byte program memory access. As indi-
cated above, since the most significant bit of the PC
is not output to the address bus, you should be
aware of this at the time of system development.

The PC content is output as is for MODELO and
MODEL], because the address bus is 16 bits.

Value of program counter when "LD BA, PC" or
"LD HL, PC" instruction is executed

The instruction "LD BA, PC"and "LD HL, PC"
load the current value of the program counter
into the BA and HL registers, respectively.
Remember that when the processor fetches one
of these load instruction, it increments the
program counter by two to point to next instruc-
tion. So when "LD BA, PC" or "LD HL, PC" is
executed, the value of the program counter that
is loaded is not the address of the load instruc-
tion, but the address of the instruction following

‘ 00H |+0 ‘ PC (15) | it. In other words, PC = <Address of load

' R : instruction> + 2. For example, if the instruction
2322 184 o "'LD BA, PC" is at address 100H, 102H is loaded
‘0 ‘ 00H ‘ PC (15) | into the BA register.

Physical address 44

Bank area access (8000H-FFFFH)

«— Logical addressﬂ
7 0 a5 9 0

. cB(® |+1] PC (15) |

23 22 1\5;\\§14 0!
ol  cB(@® \ PC (15) |

Physical address 44

Fig. 2.3.2.1 Logic address and physical address
(MODEL2/3)

EO0C88 CORE CPU MANUAL
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2.3.3Bank management

The execution of the program is basically limited to
within the bank allocated to the logic space. The
bank is only modified at the time of a branch
instruction is executed when another bank is
specified by a program.

Note: The CB will not be updated even if the PC
count has been overflow by the program
execution. It will be reexecuted from the
beginning of the common area.

Here following we will explain the bank specifica-
tion method and the operation during branch
instruction execution.

In addition, the items indicated related to bank
modification are summarized for only MODEL2
and MODELS3.

Bank setting at the time of resetting

At the time of the initial resetting, the CB is
initialized to '1' and bank 1 is allocated to the bank
area.

Since the common area is fixed to bank 0, the logic
address becomes the same as the physical address.
This setting is specified by another bank in the
program and is not modified until the branching is
actually executed by the branch instruction.

Bank specification

The CB that indicates the bank that has been
selected cannot be directly modified by the pro-
gram.

The NB (new code bank) register has been pre-
pared for bank specification and it writes the bank
address (0-255) of the branch address before
executing the branch instruction.

LD NBA
LD NB,#bb

(specified by the A register)
(specified by the 8-bit immediate datal

The content of the NB is loaded into the CB at the
point where the branching is actually done by
execution of the branch instruction there following
and a new bank is selected for the bank area. When
the conditions to not fit for a condition jump or the
like, branching is not done and the content of the
CB is conversely loaded into the NB. Consequently,
it is set up, such that when it executes a branch
instruction instead of setting the value for the NB,
at that point it will branch into the logic space.

NB CcB PC
Current bank | ‘ Current bank | ‘ XXXXH |
Specifies
the branch ‘Branch destination bankl ‘ Current bank | ‘ yyyyH |

destination
bank Branch t ; ‘

[Branch destination bank]  [Branch destination bank] |

Fig. 2.3.3.1 Bank modification

zzzzH |

2.3.4Branch instruction

Branch instruction modifies the PC and CB to
branch the program to an optional address.

The types of branch instructions are classified as
follows, according to their operation differences.

Table 2.3.4.1 Types of branch instructions

Type Condition Instruction

PC relative jump Conditional JRS, JRL, DJR
Unconditional

Indirect jump Unconditional JP

PC relative call Conditional CARS, CARL
Unconditional

Indirect call Unconditional CALL

Return Unconditional| RET, RETS, RETH

Software interrupt Unconditiona| INT

There are unconditional branch instructions that
also unconditionally branch into the respective
above mentioned instructions and several types of
conditional branch instructions that branch
according to the flag status.
When the condition for a conditional branch
instruction has not been met, it does not branch
and instead executes the instruction following that
branch instruction.

See "4.4 Detailed Explanation of Instructions".

PC relative jump instruction (JRS, JRL, DJR)
The PC relative jump is an instruction that adds the
relative address that is specified by the operand for
the PC and is branched to that address. It permits
relocatable programming.

The relative address is a displacement from the
address at branching to the branch destination
address, and is specified by one or two bytes.

The relative address that can be specified is the
range of -128-127 where the "JRS" instruction is an
8-bit complementary and -32768-32767 where the
"JRL" instruction is a 16-bit complementary.

In addition, the branch destination address that is
added to the PC becomes the logic address for this
relative address.

14 EPSON

EO0C88 CORE CPU MANUAL



Bank 1
Physical Logical
address address
00A06DH A06DH LD NB, #2
00A070H A070H JRL  $+57H| ==
00A073H A073H :
T N— S
Bank 2
0120C7H AOC7H LD AB 4
T N —

2 ARCHITECTURE

NB cB PC
oiH | [ omH | | AQBDH |
02H | [ o | | AQ70H |

02H |—p| 02H | [A070H +57H = AOCTH|

Fig. 2.3.4.1 PC relative jump operation

It can be branched to another bank by prior setting
of the NB, but the branch destination strictly
cannot specify a physical address within the logic
space.

Figure 2.3.4.1 shows the operation of the PC
relative jump.

The "JRS" instruction is set by an unconditional
jump and 20 types of conditional jump instruc-
tions.

The "JRL" instruction is set by an unconditional
jump and 4 types of conditional jump instructions.

The "DJR NZ,rr" instruction does '1' subtraction of
B register and when the corresponding result is
other than '0', it executes the "JRS" unconditional
jump instruction.

This instruction permits the simple entry of the
repeat routine for that initial value portion making
B register the counter.

Example: Wait routine for a 50 cycle time
LD B,#12 Sets the initial value for the B register (2 cycle)

DJR NZ$ Repeats until the B register becomes '0' (48 cycle)

Indirect jump instruction (JP)

The indirect jump is the instruction that indirectly
specifies branch destination address.

The "JP [kK]" instruction loads the content of the
address 00kk (kk = 00H-FFH, page is fixed at 0) of
the memory into the lower 8 bits of the PC and
loads the content of the address 00kk+1 of the
memory into the upper 8 bits of the PC, then
unconditionally branches into those addresses. The
address 00Kk it specifies here is set up as the vector
field for exception processing and software
interrupts.

The "JP HL" instruction unconditionally branches
the content of the HL register as an address. Since
this instruction can convert operation results as
they are into branch destination addresses, it is
effective for such things as the creation of jump
tables.

PC relative call instruction (CARS, CARL)
The PC relative call is the instruction that adds the
relative address specified by the operand to the PC
and calls subroutines from that address.

The relative address is a displacement from the
address at branching to the branch destination
address, and is specified by one or two bytes.

The relative address that can be indicated are the
ranges -128-127 where the "CARS" instruction is an
8-bit complimentary indication and -32768-32767
where the "CARS" instruction is an 16-bit compli-
mentary indication.

In addition, since this relative address is added to
the PC, the branch destination banks becomes the
logic address.

Branching to other addresses as well can be done
by prior setting of the NB, but the branch destina-
tion strictly cannot specify a physical relative
address within a logic space.

At the time of execution of a subroutine call, the PC
value (top address of the instruction following the
call instruction) is pushed into the stack as return
information.

In the maximum mode of MODEL?2/3, in addition
to the PC value, the CB value is also pushed onto
the stack. When returning from a subroutine, the
program sequence returns to the bank where the
subroutine was called.

EO0C88 CORE CPU MANUAL
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2 ARCHITECTURE

In the minimum mode of

Bank 1

MODEL2/3/ Only the PC Physical Logical % NB CB PC
value is pushed onto the address address
stack, as with MODELQ/1, ~ C0A06DH  AO6DH | LD N8 #2 [omH | [ o | | AO6DH |
Consequently, program 00AO70H  AO70H | CARL $+57H|=——y [ O2H | [ O01H | | AQ70H |
memory of 64K bytes or 00A073H  AOT3H : Stack ﬂ
more cannot be used. b~ 73
Figure 2.3.4.2 shows the PC Bank 2 AOH
relative call operation. o1+
The "CARS" instruction is 0120C7H ACTH | LD AB |<g—d | 02H || 02H | [A070H +57H=A0CT7H]
set by an unconditional call
and 20 types of conditional
call instructions. The 012110H  AL10H | RET — (o | [_o | | ALL0H |
"CARL" instruction is set by o
an unconditional call and 4 Bank 1 Stack
types of conditional call Zg:
instructions. 00AO6DH  AO6DH | LD  NB, #2 01H
00AO70H  AO70H | CARL $+57H r
00A073H  AO73H : <+ [ 0H || 0H | | AO73H |
"\/

Fig. 2.3.4.2 PC relative call operation

Indirect call instruction (CALL)

The indirect call is a call instruction that indirectly
specifies the subroutine address.

The "CALL [hhll]" instruction loads the content of
the memory address hhll (hhll = 0000H-FFFFH,
page is specified by EP register) into the lower 8
bits of the PC and loads the content of the memory
address hhll+1 into the upper 8 bits of the PC to
unconditionally call the subroutines for those
addresses. At the time of execution of a subroutine
call, the PC value (top address of the instruction
following the call instruction) and the CB value (in
case of the MODEL?2 /3 maximum mode) are
pushed into the stack as return information.

Return instructions (RET, RETS and RETE)
A return instruction is an instruction for returning
to the routine called from the subroutine accessed
by the call instruction. The return instruction pops
the PC value (top address of the instruction
following the call instruction) that was pushed
onto the stack on executing the subroutine call to
the program counter PC.

In the maximum mode of MODEL2/3, the CB
value is also popped from the stack and the
program returns to the bank where the subroutine
was called.

In the minimum mode of MODEL2/3, only the PC
value is popped, as with MODELO/1. When the
bank is changed at the time of the execution or
after execution of the call instruction, return to the
correct address is impossible even if the return
instruction is executed.

The "RET" instruction returns the processing to the
top address of the instruction following the call
instruction with the return information as is.

Since the "RETS" instruction returns by adding a 2'
to the PC value of the return information, it can
skip the 1 byte instruction following the call
instruction.

Main routine Subroutine
4 T —
Logical
address / ADD A B
1000H | CARS rr
1002H | JRS rr JRS NC, $+3
1004H | LD B, H \ RET Return
V\ to 1002H
: RETS Return
—— P J 101004H

Fig. 2.3.4.3 Return from subroutine
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The "RETE" instruction is the return instruction
exclusively for the software interrupt routine and
exception processing routine and differs from the
"RET" instruction in that the content of the SC
(system condition flag) is contained in the return
information.

2 ARCHITECTURE

2.4 Data Memory

2.4.1Data memory configuration

Everything within the address space (maximum
16M bytes) of the EOC88, with the exception of the
field it uses as program memory can be used as

See "3.5 Exceptional Processing Status".data memory.

Software interrupt instruction (INT)

The software interrupt instruction "INT [kk]" is an
instruction that specifies the vector address of the
address 00kk (kk = 00H-FFH, page is fixed at 0) to
execute its interrupt routine. It is a type of indirect
call instruction, but the SC (system condition flag)
is also pushed into the stack before branching.
Consequently, the interrupt routines executed by
this instruction must invariably return by the
"RETE" instruction.

RAM, display memory, I/O memory controlling
the peripheral circuits and like memory is laid out
in the data memory field.

The data memory is managed by making 64K bytes
one page. Figure 2.4.1.1 shows the data memory
configuration.

Since the address space is 64K bytes, it is not
necessary to consider management by page for
MODELO/1. MODEL2/3 is configured with 255
pages (maximum).

See "3.5 Exceptional Processing Status". MODELO/1 MODEL2/3
0000H 000000H
: Page 0 Page 0
Value of program counter when relative branch (64K byte) (64K byte)
instruction is executed FFFFH OOFFFFH
_ _ 010000H
JRS, CARS and DJR instructions Page 1
The JRS, CARS and DJR instructions are signed (64K byte)
8-bit relative branch instructions in which g;gggg:
relative address rr (-128 to 127) added to the Page 2
current value of the program counter with sign (64K byte)
to determine which address control is branched 02FFFFH
to. This branch address is given by following ;
equation: :
<Branch address> = <Address of branch instruc-
tion>+r1r+ (n-1) FEO000H
. . Page 254
n ... length of the branch instruction (64K byte)
For example, if the instruction "JRS LE,rr" is at FEFFFFH
address 100H, branch address is set to 102H + rr. FFO000H
Page 255
- : (64K byte)
JRL and CARL instructions —

The JRL and CARL instructions are signed 16-bit
relative branch instructions in which relative
address qqrr (-32768 to 32767) added to the
current value of the program counter with sign
to determine which address control is branched
to. This branch address is given by following
equation:

<Branch address> = <Address of branch instruc-
tion> + qqrr + 2

For example, if the instruction "JRL C,qqrr" is at
address 100H, branch address is set to 102H +

qqrr.

Fig. 2.4.1.1 Data memory configuration
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2 ARCHITECTURE

Page specification

=~

Address specification

Addressing mode

0 ‘15

XP IX

‘ 7 YP 0 ‘15 Y 0 | Register indirect
7 EP  obs HL of

‘ 7 EP 0 ‘15 <Immediate data> 0| 16-bit absolute

‘ 7 EP 0 ‘ 7 BR 0 | 7<Immediate data>0| 8-bit absolute

Physical address Physical address
A16-A23 Page AO0-A15
0

Fig. 2.4.2.1 Data memory addressing

2.4.2Page registers EP, XP, YP

The physical space of the data memory is logically
delimited into 64K bytes of page. Consequently,
the upper 8 bits of the physical address are man-
aged as page sections and the lower 16 bits as
logical addresses. The address specification within
a page is done primarily by index register and
immediate data according to the addressing mode.
The 3 page registers EP, XP and YP are set for
specification of the page sections in MODEL2 and
MODEL3. They are appropriately used according

Stack pointer SP
Data is sequentially pushed from the uppermost
address of the stack and, conversely, when data
will be removed it is popped in order, from the last
pushed data. The register that indicates the stack
address that does this push and pop is the SP (stack
pointer).
The SP is subtracts '1' (pre-decrement) by one byte
data push and adds '1' (post-increment) by one
byte data pop.

1 Initial status

SP
to the addressing mode specification. Figure 2.4.2.1 Address Stack <[ 0000H
shows the correspondence of the page registers FFFFH |-
with the addressing modes. EEEE’;‘ )  data 1"
See "4.1 Addressing Mode". _ P”i atal
’\/
2.4.3Stack Address P
FFFFH Datal |<=| FFFFH | (SP=SP-1)
The stack is memory that is accessed in the LIFO FFFEH
(Last In, First Out) format and in the EOC88 it is FFFDH I
allocated to the RAM field of the data memory. : ——_J 8 Push’data2"
When a subroutine call, exception processing Address i
(interrupt), or the like has been generated, the stack FEFFH Data 1 SP
is used for register information evacuation by the FFFEH Data 2 <+ (SP=SP-1)
CPU. In addition, it can effect such operations as FFFDH 4p 1 dat
register evacuation at an optional program loca- : T~ op data
tion. Address SP
Here following we will describe the storing of data FFFFH Data 1 < (SP=SP+1)
in a stack as "push" and the removal of stored data FFFEH Data 2
as "pop". FFFDH Data 2
’\/
Fig. 2.4.3.1 Operation of stack
18 EPSON E0C88 CORE CPU MANUAL



The stack position within the physical memory
decided by the SPP0-SPP7 (stack pointer page)
signal that is input to the core CPU from the
peripheral circuit as a page address and when the
stack is accessed, the content of the SPP0-SPP7 is
output as is to the page section (A16-A23) of the
address.

The address within that page is specified by SP.
Generally, setting the address 0000H as the initial
value of the SP causes the data to be sequentially
pushed toward the lower address from the final
address FFFFH of that page.

Note: Since the SP (stack pointer) is undefined at
the time of the initial resetting, you should
be sure to initialize using the program ("LD
SP,**" [nstruction) before the stack is used.

Subroutine call and stack

When executing a call instruction, the top address
of the instruction following the call instruction and
the CB (in case of MODEL 2 /3 maximum mode)
are pushed into the stack as return addresses prior
to the branching to the subroutine.

Return information that has been pushed into a
stack is popped by execution of a return instruction
and reset to PC and CB.

The type of nesting that calls another separate
subroutine from within a subroutine is possible up
to any level within the usable page memory
allocated by the stack.

Sk e[__sp]
CB and PC are pushed
7~/ When a subroutine call

is executed

CB i
PC(H)
o) | <[5 3]

’\_/

Fig. 2.4.3.2 Stack consumption at the time of a
subroutine call execution

In the maximum mode of MODEL2/3, a subrou-
tine call causes a 3 bytes (CB and PC) consumption
of the stack. In the minimum mode of MODEL2/3
and MODELO/1, it consumes a 2 bytes portion of
PC, except for CB.

2 ARCHITECTURE

Exception processing and stack

The return information is pushed to the stack the
same as for a subroutine call, at the time of an
exception processing (such as interrupt) generation
as well. An SC is included in the return informa-
tion at this time, in addition to the return addresses
PC and CB (in case of the MODEL2 /3 maximum
mode).

Stack

“_= ]

—— CB, PC and SC are

pushed when an exception
processing is generated

CB

PC(H) l
PC(L)
SC <4=|SP=SP-4 |
’_\—J

Fig. 2.4.3.3 Stack consumption when an exception
processing is generated

In the maximum mode of MODEL2/3, the genera-
tion of an exception processing (such as interrupt)
causes a 4 bytes (PC, CB and SC) consumption of
the stack. In the minimum mode of MODEL2/3
and MODELO/1, it consumes a 3 bytes portion of
PC and SC, except for CB.

Other stack operations

The return information by the subroutine call or
exception processing (such as interrupt) is auto-
matically pushed, but the general purpose register
is not pushed. When you want to return from the
subroutine or exception processing routine,
maintaining the contents of general purpose
register as it was prior to branching, instructions to
push and pop the contents of the register must be
arranged at the beginning and end of the routine,
respectively.

The push/pop of the register is done by the
"PUSH" instruction and the "POP" instruction. The
registers that can push/pop according to this
instruction are as follows.

A, B, L, H, BR, SC, EP*, IP (XP and YP)*, BA, HL,
IX, 1Y

Those with an asterisk "*" do not exist in
MODELO0/1.

EO0C88 CORE CPU MANUAL
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2 ARCHITECTURE

The "PUSH ALL"/"PUSH ALE" (for MODEL2/3)
instruction that pushes all the above mentioned
registers except for SC with 1 instruction and the
"POP ALL"/"POP ALE" (for MODEL2/3) instruc-
tion that pops with 1 instruction have been pre-
pared.

PUSH ALL= PUSH BA  POP ALL= POP BR
PUSH HL POP IY
PUSH IX POP IX
PUSH IY POP 1Y
PUSH BR POP BA

PUSH ALE = PUSH BA  POP ALE = POP IP
PUSH HL POP EP
PUSH IX POP BR
PUSH IY POP 1Y
PUSH BR POP IX
PUSH EP POP HL
PUSH IP POP BA

"ALL" in the operand is for MODELO/1. "ALE" is
for MODEL2/3, and expanded registers EP and IP
(XP and YP) are also pushed/popped.

The storing of arguments transferred to subrou-
tines and the like in stack field is often done for
structured programming, however, instructions
that control the SP without the use of the above
mentioned "PUSH" and "POP" instructions and
that permit easy direct access to stack field have
also been prepared.

ADD, SUB, CP, INC, DEC, LD

Note: Since the stack is allocated to general
purpose RAM, be careful not to overlap the
data field and stack field.

2.4.4Memory mapped 1/0

The EOC88 Family makes the EOC88 the core CPU
and builds in various types of circuits, such as
input/output ports into its periphery. The EOC88
has adopted a memory mapped I/O system for
controlling those various peripheral circuits and
registers for handling the interchanges of control
bits and data of the peripheral circuits has been
laid out in the data memory field.

The term I/O memory is used to differentiate this
memory field from general purpose RAM, but
since they have the page control and access
methods in common as data memories, it can
control peripheral circuit using normal memory
access instructions.

Data register

Input/output
data

D7 | DO ﬁ
2 A ) Peripheral
Control bit circuit
1

Status bit

110
memory

Control/status register

Fig. 2.4.4.1 Peripheral circuit and memory mapped 1/O

Models with built-in LCD driver use part of the
data memory as the display memory for segment
data. Each bit of the display memory field corre-
sponds 1 to 1 with the segment and the turning
on/off of the bit causes the corresponding segment
to light/ go out.

The control of this segment can also be done by the
normal memory access instruction.

Note: Depending on the model, there may be
instances where part of the I/O memory
and/or the display memory may be set up
for writing only. In such cases, it is not
possible effect direct bit control (read/
modify/write) of those sections by such
means as arithmetic and logic operation
instructions. When bit control is performed,
a buffer storing the same contents in the
R/W memory is secured, and the data must
be modified in the buffer, then written it into
primary memory.

Please refer to the various manuals of the EOC88
Family for details on the peripheral circuits, I/O
memory and display memory.

20
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3 CPU OPERATION AND PROCESSING STATUS

3 CPU OPERATION
AND PROCESSING STATUS

CPU operates in synchronising with the
system clock. The CPU process also includes the
various types of statuses such as the status that
sequentially executes programs and the standby
status. Here we will explain the various types of
processing statuses including interrupts and the
timing of the operations.

3.1 Timing Generator and Bus Control

First we will explain the clock and bus control on
which the CPU operation is based.

3.1.1Bus cycle

The timing generator of the EOC88 generates a two
phase divided signal from the clock CLK that has
been input and factors the CLK into states. One
state becomes 1/2 cycle of the CLK. The one bus
cycle that becomes the instruction execution unit is
composed of four states.

State State State State
T . T2 .. T3 ., T4
x Bus cycle g

Fig. 3.1.1.1 State and bus cycle

The numeric values indicated as cycles in the
instruction set list indicate the number of bus cycles.
In the EOC88, the data bus status in each bus cycle
is output externally on the DBS0 and DBS1 signals
as a 2 bit status. The peripheral circuit can easily
effect such things as the directional control of the
bus driver by means of this signal. The state of data
bus indicated by DBS0 and DBS1 are as shown in
Table 3.1.1.1.

Table 3.1.1.1 Sate of data bus

DBS1 DBSO0 State
0 0 High impedance
0 1 Interrupt vector address read
1 0 Memory write
1 1 Memory read

Here following is indicated the timing chart for
each bus status.

High impedance
During an internal register access, the data bus
goes into high-impedance state. Both the read
signal RD and the write signal WR are fixed to a
high level, and the address bus outputs a dummy
address during the bus cycle period.

T1 T2 T3 . T4

A00~A23 :X ‘ Dummy:address ‘ X
RD ;
bo-b7 :} : : : :
e\ T
: Bus cycle >

Fig. 3.1.1.2 Bus cycle at the time of internal register access

Interrupt vector address read

The interrupt vector address is read from the data
bus between the T2-T3 states.

At the time of this read, an interrupt vector address
read dedicated signal RDIV is output, instead of a
read signal RD not being output. The address bus
outputs a dummy address during the bus cycle
period.

T1 . T2 . T3 T4

oLk T\ ] s ] s
A00~A23 :X ‘ Dummy :address ‘ [
ROV i | | |
WR

L
00-07 3 imemuptvecoradress)————
2 S I S S B
e

Bus cycle

Fig. 3.1.1.3 Bus cycle at time of the interrupt vector
address read
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3 CPU OPERATION AND PROCESSING STATUS

Memory write

At the time of a memory write, written data is
output to the data bus between T2-T4 states and
the write signal WR is output to the T3 state. The
address bus outputs the target address during the
bus cycle period.

T T T3 . T4

e
A00~A23 :X ‘ Add:ress ‘ X
m———  ——
w5 : s
DO~D7 :JL\ T ‘ Write dal%t
.
DBSO 4\ F
: Bus cycle >

Fig. 3.1.1.4 Bus cycle at the time of memory write

Memory read

At the time of memory reading, the read signal RD
between the T2-T3 states is output it reads the data
on the data bus. The address bus outputs the target
address during the bus cycle period.

L, T .. T2 ., T3 .. T4

A00~A23 |

Address )C

po-07
S
e [ . L

Bus cycle

Fig. 3.1.1.5 Bus cycle at the time of memory read

3.1.2Wait state

The EOC88 can extend the bus cycle by inserting a
wait state in order to precisely access the low speed
device connected to the bus line.

The EOC88 has a function for inserting a WAIT for
access time extensions as wait states and controls it
by the input signal of the WAIT terminal.

The WAIT signal is sampled at the CLK rising edge
of the T3 state. When the WAIT signal at this time
is low level, it inserts wait states Tw1 and Tw2
between T3 state and T4 state and extends the
access time.

When the WAIT signal is high level, the wait state
is not inserted.

The wait states Tw1 and Tw2 are continuously
inserted while the WAIT signal is low level. The
sampling for releasing the insertion of the wait
state is done at the CLK rising edge of the Tw2
state and when the WAIT signal returns to high
level, the following wait states are not inserted, but
rather it begins the T4 state.

The wait state is inserted only when it accesses the
devices connected on the memory space and is not
inserted when it accesses the internal register.
Below is shown the timing chart for wait insertion
for each cycle of the interrupt vector address read,
the memory write and the memory read.

Wait states
, . ,
T T2 T3 Twl Tw2 Twl Tw2 T4
(TS S A VY R VY I U R VI
PK_ 1 :
PLT Y / \
A00~A23 X Dummy address )C
RDIV | \ / i
WR | !
RD | 1
DO~D7 7 Inte‘rrupt veclor‘ address I
WAT .\ L L [ H

Bus cycle

Fig. 3.1.2.1 Wait insert of the interrupt vector address

read cycle
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) -~
P T1L T2 T3 Twl Tw2 Twl Tw2 T4

ST T W e W

Wait states

PK 3 [

PL |\ /

Address

A00~A23 j

Bus cycle

Fig. 3.1.2.2 Wait insert of the memory write cycle

3.2 Outline of Processing Statuses

3 CPU OPERATION AND PROCESSING STATUS

Wait states
{TL T2 T3 Twl Tw2 Twl Tw2 T4 |
ck %L
S L
A00~A23 :)( Address )C
R |
DO~D7 j Read data :

Bus cycle

Fig. 3.1.2.3 Wait insert of the memory read cycle

The operations of the EOC88 can be classified by the content of their processing into five types, reset status,

program execution status, exception processing status, bus authority release status and standby status.

Table 3.2.1 shows the classification of the processing statuses and Figure 3.2.1 the status transition diagram.

Table 3.2.1 Classification of the processing statuses

Processing status

Outline

Reset status

Status where the CPU is reset and stopped.

Program execution status

Status where the CPU successively executes programs.

Exception processing status

Transitive status where exception processing (fetching of a vector address, PC and SC ¢

tion, setting of a branch address for the PC) is activated by an exception processing fact

as a reset or interrupt.

vacua-
br such

Bus authority release status

Status where an external bus is released by a bus authority request signal from outside.

Standby status

HALT

Status where it stops the CPU and reduces power consumption.

SLEEP

Status where it stops the CPU and peripheral circuit and reduces power consumption.

Reset status
SR=0

SR=1 >

Exception processing status

Exception processing
factor generation

Exception processing

Program execution status

A A

Interrupt factor

completion generation
HALT Standby status
instruction HALT ‘ SLEEP
SLP -
instruction
BREQ=1] WYBREQ=0

BREQ=1

Fig. 3.2.1 Status transition diagram

BREQ=0y, |

‘Bus authority
release status

v
|
I
|
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3 CPU OPERATION AND PROCESSING STATUS

3.3 Reset Status

The reset status indicates the status where the
E0C88 is reset and stops. The EOC88 is reset by
inputting a low level into the SR terminal. Since the
resetting is done out of synchronization with the
CLK, it shifts from all the processing status to
immediate reset status. Part of the internal registers
are initialized by the reset. Table 3.3.1 indicates the
initial set value of the register.

Figure 3.3.1 shows the reset status and the se-
quence following reset release.

The address bus, data bus and read / write signals
become high impedance during the reset period
when the SR terminal is low level. However, since
the address bus and read / write signals are pulled
up within the CPU, a high level is output.

Reset is released when the SR terminal becomes
high level and it starts the first bus cycle at the
point where the falling edge of the CLK has been
input twice. In this bus cycle, a dummy address is
output to the address bus and the interrupt
acknowledge IACK becomes enabled by the
following bus cycle. As a result, this starts the
exception processing for reset that loads the start
address stored in the vector table into the PC
(program counter) which is in undefined status. At
this time it simultaneously also does the processing
for loading the initial value 01H of the NB (new
code bank register) into the CB (code bank regis-
ter). As a result bank1 (008000H-00FFFFH) is
selected for the bank area after resetting.

After an initial reset, the program is executed from
start address stored in 000000H-000001H of the
memory.

Table 3.3.1 Initial set value of the internal registers
Bit

Register name Symbol | Initial value
ength

Data register A A 8 Undefined
Data register B B 8 Undefined
Index (data) register L L 8 Undefined
Index (data) register H H 8 Undefined
Index register IX IX 16 Undefined
Index register 1Y Y 16 Undefined
Program counter PC 16 Undefined*
Stack pointer SP 16 Undefined
Base register BR 8 Undefined
Zero flag z 1 0
Carry flag C 1 0
Overflow flag \% 1 0
Negative flag N 1 0
Decimal flag D 1 0
Unpack flag U 1 0
Interrupt flag O 10 1 1
Interrupt flag 1 11 1 1
New code bank register NB 8 01H
Code bank register CB 8 Undefined*
Expand page register EP 8 O00H
Expand page register for IX XP 8 00H
Expand page register for IY YP 8 00H

*  The value stored in the top of bank 0 (000000H-
000001H) is loaded into the PC by the reset
exception processing. At the same time, the
initial value 01H of the NB is loaded into the
CB.

Registers NB, CB, EP, XP and YP are set for the
MODEL2/3 and do not exist in the MODELO/1.

Note: Use the program to initialize, if necessary,
for registers that have not been initialized by
resetting.

N A AN AT AT A AT AN AN AT AN AV ANAVAVAWAWAW AN RN S

sk /—
S U | 3 W e WY e W e W e B o W
S N e WA | B o U e U W e U e S
A00~A23 ANY ANY \ DUMMY | DUMMY | DumMMY ) 000000 ) 000001 | (VEC) |_
D0~D7 ANY ANY‘ ‘ DUMMY,
AT
FD L S W s W e W e W
SYNC /—\ / \ / \
= i \ T
- > >

Reset status

' Sequence following reset release

Fig. 3.3.1 Reset status and sequence following reset release
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3.4 Program Execution Status

The program execution status indicates the status
where the EOC88 successively executes programs.

3 CPU OPERATION AND PROCESSING STATUS

Figure 3.4.1 shows an example of the following
program and instruction execution cycle in accord-
ance with the conditions.

In the EOC8S, the fetching of the first operation Program list

code of the instruction is done overlapping the last 001000 44 6E LD A,[BR:6EH]
cycle of the immediately prior instruction. 001002 CE1034 SUB A,[IX+34H]
Consequently, the execution cycle for 1 instruction 001005 50 LD LA

of the E0C88 begins either from the fetch cycle for 001006 69 LD [HL],B

the second op-code, the read cycle for the first

operand or the first execution cycle (varies depend- Register and memory conditions
ing on the instruction) and terminates with the B = 7FH

fetch cycle for the first op-code of the following H = 81H

instruction. 1 cycle instruction only becomes the BR = 83H

fetch cycle of the first op-code of the following IX = 8000H
instruction. In addition, there are also instances EP = OOH

where it shifts to the fetch cycle of the first op-code XP = O0O0H

rather than interposing an execute cycle after an M(008034H) = 27H

operand read cycle. M(00836EH) = 9BH

In the fetch cycle of the first op-code, the SYNC
signal during that period becomes high level.

w WU U U U U U U U U UL UL

A00~A23 | 001000 Y oo1001 ) 00836E_J 001002 ) 001003 ) 001004 ) 008034 ) 001005 J 001006 | 008174 ) 001007 ‘)[

DO~D7

LD A,[BR:6EH]

Fig. 3.4.1 Example of instruction execution cycle

3.5 Exception Processing Status

Exception processing status indicates a transition
status where the EOC88 suspends normal program
execution and changes the processing flow due to
an exception processing factor such as an interrupt.
Figure 3.5.1 shows the exception processing
sequence.

Exception processing begins with the termination
of the instruction cycle being executed at the time
when an exception processing factor has occurred.
As indicated in the exception processing flow, after
evacuation of the return information for reopening
the suspended routine into the stack, it loads the
start address of the exception processing routine

SUB A,[IX+34H] LD [HL],B

3 LD LA :

(processing routine set by the user) from the vector
address corresponding to the exception processing
factor into the PC, then branches to that processing
routine. However, for reset exception processing,
the return information is not evacuated.

The transitive status up to the branching to the
exception processing routine is the exception
processing status and it returns to the normal
program execution status after branching.

Exception processing routines created by the user
take the subroutine format, however, since the SC is
pushed into the stack, the return instruction invari-
ably uses a "RETE" instruction. The "RETE" instruc-
tion causes the resumption of the execution of the
routine suspended by the exception processing.

EO0C88 CORE CPU MANUAL
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3 CPU OPERATION AND PROCESSING STATUS

Exception processing factor generation

Table 3.5.1.1 indicates the types of exception

3.5.1Exception processing types and priority

Evaculation of CB processing and priorities.
(code bank register) to stack A priority order is set for the exception processing
MODELZ/3 (maximurm mode) factors and when multiple factors have been
4 generated at the same time, the exception process-
_ ing having the highest priority is executed first.
Evaculation of PC When a new exception processing factor has been
(program counter) to stack r R
Exception generated for an exception processing status, a new
processing v exception processing is executed following the
status termination of the exception processing at that time
Evaculation of SC (system (prior to the execution of an exception processing
condition flag) to stack rOutine).
«4——— Reset processing For example, when an NMI has been generated
v factor generation during IRQ3 exception processing execution,
Reading of exception process- sampling of the NMI is done at the final stage of
ing vector and loading into PC the IRQ3 exception processing, and the NMI
processing routine created by the user is executed
A4 ahead of the IRQ3 processing routine created by
Execution of exception the user. The IRQ3 processing routine is executed
processing routine : . :
. after the NMI processing routine has been termi-
"RETE" instruction nated.
¢ For this reason, the exception processing due to an
interrupt has been set up such that an interrupt
Return to point of generation having a lower priority than that interrupt will be

of exception processing factor masked.

Fig. 3.5.1 Exception processing flow Since the exception processing by an INT instruc-
tion can be started by the program, a priority is not
set.

Table 3.5.1.1 Types of exception processing and priorities
Priority Type Exception processing start timing
High Reset Initial fetch cycle following change of SR terminal from low level to high level
1 S Immediately following DIV instruction when a DIV instruction (division) has begn
Zero division ,
executed by divisor zero.
<Non-maskable interrupt>
NMI When an instruction or exception processing is terminated during execution at ghe
point where a falling edge has been input into the NMI terminal.
<Interrupt request 3>
IRQ3 When an instruction or exception processing is terminated during execution at ghe
point where a low level has been input into the IRQ3 terminal.
<Interrupt request 2>
IRQ2 When an instruction or exception processing is terminated during execution at ghe
point where a low level has been input into the IRQ2 terminal.
<Interrupt request 1>
! IRQ1 When an instruction or exception processing is terminated during execution at ghe
Low point where a low level has been input into the IRQ1 terminal.
. . <Software interrupt>
None INT instruction Execution of the INT instruction

26
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3 CPU OPERATION AND PROCESSING STATUS

3.5.2Exception processing factor and vectors An interrupt can be masked (set such that an

The start address of an exception processing
routine is set as the vector for the vector address
corresponding to each exception processing factor.
This vector is loaded into the PC following excep-
tion processing and branched to the exception
processing routine.

Table 3.5.2.1 shows the correspondence of the
vector addresses with the exception processing
factors.

The vectors are fixed at the 2 bytes address infor-
mation that indicate the logic address, regardless of
the CPU model. The bank for the exception
processing routine cannot be specified even in the
maximum mode of MODEL2/3. Consequently, it is
necessary to set the start address of the exception
processing routine to within the common area
(000000H-007FFFH) in order to branch from
multiple banks to a common exception processing
routine.

The IRQ1 to IRQ3 vector addresses are set by a
peripheral circuit. In case of an INT instruction, the
instruction operand becomes the vector address as
is and when other exception processing factors are
also included, it reserves up to a maximum of 128
vectors.

Table 3.5.2.1 Correspondence of vector addresses with

exception processing factors

Exception Vector address
processing Vector address generation
factor source
Reset 000000H-000001H Within CPU
Zero division | 000002H-000003H Within CPU
NMT 000004H-000005H Within CPU
IRQ1-IRQ3 | 000006H-0000FFH  Peripheral circut
INT instruction| 000000H-0000FFH Instruction opergnd

3.5.3Interrupts

There are four types of interrupts NMI, IRQ3, IRQ2
and IRQ1 and they are respectively set by the
interrupt priority levels indicated in Table 3.5.3.1.

Table 3.5.3.1 Interrupt levels

Priority | Interrupt priority level Interrupt factor
High 4 NMI
1 3 1RQ3
! 2 IRQ2
Low 1 IRQ1

interrupt is not accepted) by the interrupt flags 10
and I1. When the interrupt priority level has been
set to the 2 bits 10 and I1 by the program, only
interrupts above that priority level will be ac-
cepted. Among them, the NMI of level 4 is always
accepted regardless of the I0 and I1 settings.

In addition, when exception processing is executed
by the generation of an interrupt factor, I0 and I1
are set to same level of the accepted interrupt and
interrupts of the same level or lower are masked.
Since the setting of this mask is done after stack
evacuation of the SC (system condition flag), the
SC returns to its original status at the point where
the interrupt processing routine has been termi-
nated by an "RETE" instruction and the interrupt
mask also returns to the original priority level.
When you wish to enable multiple interrupts at the
same level or lower by the interrupt processing
routine, you should re-set the priority level within
that routine.

Table 3.5.3.2 Interrupt mask settings

11 10 Acceptable interrupts
1 1 [ NMI

1 0 NMI, IRQ3

0 1 | NMI, IRQ3,1RQ2

0 0 | NMI, IRQ3, IRQ2, IRQ1

Table 3.5.3.3 10 and 11 following interrupt acceptance

Accepted einterrupt factor | 11 10
NMI 1 1
IRQ3 1 1
IRQ2 1 0
IRQ1 0 1

Interrupts are disabled while the instruction to
modify the contents of NB or SC is being executed.
The exception processing of the interrupt gener-
ated during that period is started after the follow-
ing instruction has been executed.
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3.5.4Exception processing sequence

Exception processing sampling is done at the rising
edge of the SYNC signal (at the start of the first op-
code fetch cycle of the instruction). When an
exception processing factor has been generated
here, the CPU outputs an interrupt acknowledge
signal IACK and begins the exception processing.
In case of the IRQ1-IRQ3 interrupts, the peripheral
circuit that generated the interrupt receives the
IACK signal then holds the vector address.

Below are indicated the sequences of each excep-
tion processing.

e LML U UL
Pr T W o U W o W o WY e o WY o WY e W
PL e U e T e W e WY e WY e S e Y

A00~A23 1_pc_J _PC :X PC ] 000000 ) 000001 ) VEC. X VEC+L | VEC+2 | VEC+3 |
p0-07
pBs1 /S S SR SR S G S SR
peso /S S S N S S S S

W i

R e U W W e WY e WY e W e W
SYNC /—\ /—\

iACK L j i

11 10 3

Exception processing
factor sampling

A S
A

Exception processing
factor sampling

>

Dummy cycle Exception processing by resetting

Fig. 3.5.4.1 Exception processing sequence - reset -

LD SP.,#mmnn
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CLK

PK

PL
A00~A23
DO~D7
DBS1
DBSO0

RDIV

SYNC
IACK

1110

3 CPU OPERATION AND PROCESSING STATUS

¢In the MODEL2/3 maximum mode, CB is pushed into stack

LV VA O A W AR W A Y A O A WY A Y A

“ Y pc Y pc_ Y pc__ Y sp1 J sPp2 | sp3 Y\ sp-4 [ 000002 J 0000038 ) VEC. | VEC+1 )

B —{Pc(H) ) Pcm) »~_sCc

g [ | | | | | | | x L
/A G | | | f x x jx L

§uuuu

‘ No change ‘
Exception processing Exception processing
factor sampling ! factor sampling !

DIV Exception processing by zero division ! PUSH ALE

CLK

PK

PL
A00~A23
DO~D7
DBS1
DBSO

RDIV

SYNC
IACK

1110

Fig. 3.5.4.2 Exception processing sequence - zero division -

¢In the MODEL2/3 maximum mode, CB is pushed into stack

Y H P fpc Y spi Y sp2 J sp3 Y sP4 [ 000004 { 000005 { VEC. f VEC+1 |
c8 ) (P —(Fem)—{ ST
N SER SR N S SR S S G a—

B
B | I \ \ \ \ / | | I L
! \/ L/ \/ L/ !
[ [
\ | / |
‘ ANY \ 3
Exception processing Exception processing
factor sampling ! factor sampling !
ADC A,[HL] ‘f‘ Exception processing by NMI ‘ PUSH ALE

Fig. 3.5.4.3 Exception processing sequence - NMI -
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¢|n the MODEL2/3 maximum mode, CB is pushed into stack

o S Y O O A A W W W W A WY A WY A Y A Y A
S s W o VY WY W e VY o WY W W s Y U Y e W
e W e VR e e Y e VO e WO e Y e Y A VY e W e
A00~A23 [ HL__ | PC X PC Y sp1 Y sp2  sp3 ) sp-4 ) o0000xx ) 0000xx+l J VEC. X VEC+ |
D0~D7 CB »—~(PC(H) < PC(L) SC (B9 )
pest | " S S SR S SRR S S
pBso X I \ | | | / X X | L
RO g |
WR | \/ \/ \/ \/ |
RO [ L L[ | VY B VY (T Y B
SYNC [AAAAAX f““‘ﬂ
Aok T\ | / |
11 10 (IRQ3) Oorlor2 ){ 3
11 10 (IRQ2) ‘ Oorl ){ 2
11 10 (IRQ1) : 0 ){ 1
Exception processing } Exception processing }
factor sampling 3 factor sampling 3
ADC A|[HL] j‘ Exception processing by IRQx T‘PUSH ALE

CLK
PK

PL
A00~A23
D0-D7
DBS1
DBSO
RDIV
WR

RD
SYNC
IACK

1110

Fig. 3.5.4.4 Exception processing sequence - IRQ1-IRQ3 -

¢In the MODEL2/3 muximum mode, CB is puched into stack

BYARASAWRNANRWAWRNAWAWAWAWAWAWRWANEYAWEWAWAS S

YA Y pc_ Y Pt Y Spi_J sp2 ) SP3 ) sS4 ) 000Kk ) 0000kk+l | VEC. Y VEC+ J_

CB ~Pc(H) I~ PC(L) }+_sc Cor)—(Be)

I A S SR SR S SR S RN S SR R
- | X \ X X X / X X X L
U U Uy §
/mmm U VD i U W
b b
‘ No change ‘
ADC A,[HL] i b Exception processing by INT instruction %‘ PUSH ALE

Fig. 3.5.4.5 Exception processing sequence - INT instruction -
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3.6 Bus Authority Release Status

The E0C88 has a function that releases the bus for
the bus authority request from outside the CPU for
such operations as DMA (direct memory access)
transmission.

This status, which releases the bus by responding
to an external request, is called the bus authority
release status.

In the bus authority release status the address bus
(A00-A23), the data bus (D0-D7) and the read/
write signal (RD/WR) become high impedance and
the bus master (device external to the CPU that
issued the bus authority release request) can
directly access another device, such as memory,
connected to the bus.

Figure 3.6.1 shows the bus authority release
sequence from the program execution status.

The device that becomes the bus master inputs the
low level to the BREQ terminal of the CPU, then
requests a bus authority release.

The CPU for this signal samples twice, at the
falling edge of the CLK of the T2 state (when WAIT
has been inserted, the Tw1 state) and at the falling
edge of the CLK of the T4 state, for each bus cycle.
When the BREQ signal was a low level following
the T2 state at the time of the sampling of the T4
state, the CPU suspends the instruction during
execution in that bus cycle and sets the BACK
signal to low level, then shifting to the bus
authority release status. External bus master
receives this BACK signal, then starts the bus
control. In addition, the external bus master must
maintain the BREQ signal to low level until the use
of the bus from the bus authority release request
terminates.

3 CPU OPERATION AND PROCESSING STATUS

After shifting to the bus authority release status,
the CPU inserts the Tz1 and Tz2 states and samples
the BREQ signal at the falling edge of the CLK of
the Tz2 state. The Tz1/Tz2 states are continuously
inserted until high level is detected by this sam-
pling. When high level has been detected, the CPU
returns the BACK signal to high level at the rising
edge of the CLK of the Tz2 state and immediately
after that Tz2 state has terminated, it returns to the
normal bus cycle, thus resuming the processing
that had been suspended.

The bus authority release status can be inserted at
the break-point of the bus cycle, in contrast to the
aforementioned exception processing status can be
inserted at the break-point of each instruction
execution cycle.

However, during execution of the exception
processing that outputs the IACK signal, a bus
release request will not be accepted as long as the
IACK signal is low level.

In the foregoing, we have explained about the shift
from the program execution status to the bus
authority release status, however, in the bus
standby status as well it can shift from the HALT
status to the bus authority release status.

The fact that the sampling of the bus release
request signal in the HALT status is done at the
falling edge of the CLK of the Th2 state (described
hereafter) differs from the program execution
status.

Figure 3.6.2 shows the sequence of the bus author-
ity release from the HALT status.
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Tw2 T4 T1 T2 T3 Twl Tw2 T4 ETZl Tz2 Tzl Tz2 Tzl Tz2 Tzl Tz2 3 T1 T2 T3

ck L/ /o /g
W L B
N | -

A00~A23 X )( HL ) /—\—PC

D0-D7 5 (Ix)‘ ) {Cawr

wn — [ —

RD / ; /—\—

DBS1/0 3 X 2 :X 0 :X 3
WAT : \
BREQ ; \ L L L L/ H
BACK ‘ \
! Program
Program execution status =1< Bus authority release status =3< execution status
= LD [HLL[IX] ~

Fig. 3.6.1 Bus authority release sequence from program execution status

Thi Th2 Thl Th2 3 Tzl Tz2 Tzl Tz2 Tzl Tz2 Tzl Tz2 3 Thl Th2 Thl

CLK i \ \
PK T i i
L) 0 i i
A00-A23 | PC X PC ) —
DO-D7 )
e i i !
o | | /
DBS1/0 0
BREQ \ I‘_ L 1 I‘_ / I-‘l
BACK \ /_—
Program execution status Jg HALT status ;< Bus authority release status ;g HALT status

Fig. 3.6.2 Bus authority release sequence from the HALT status
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3.7 Standby Status

The EOC88 has a function that stops the CPU
operation and using it can greatly reduce power
consumption. You can use this function to stop the
CPU when there is no processing to be executed in
the CPU, while there is an application program
present. This is a standby status where the CPU has
been stopped to shift it to low power consumption.
This status, as explained below, is available in two
types, a HALT status and a SLEEP status.

CLK

Th1 Th2 Thl Th2 Thl Th2

3 CPU OPERATION AND PROCESSING STATUS

3.7.1HALT status

Since only the CPU stops, you can switch to the
HALT status using the "HALT" instruction.

You can shift from the HALT status to the excep-
tion processing by the optional interrupts (NMI,
IRQ1-IRQ3) and when restarted by an interrupt, a
"RETE" instruction following execution of an
exception processing routine causes it to resume
program execution from the instruction following
the "HALT" instruction. Since peripheral circuits
such as oscillation circuit operate in the HALT
status, it is not necessary to establish an interrupt
circuit or the like for externally restarting a CPU of
an MCU (E0C88 Family) and restarting can be done
in an instant.

The content of registers and the like within the
CPU at the point where the "HALT" instruction
was executed are also held in the HALT status.

Figure 3.7.1.1 shows the sequence of shifting to the
HALT status and restarting.

In the HALT status the Th1 and Th2 states are
continuously inserted. During this period, inter-
rupt sampling is done at the falling edge of the
CLK of the Th2 state and the generation of an
interrupt factor causes it to shift to immediate
exception processing.

U s Y S

PC ‘ X

A00~A23 PC ‘X PC ‘X ‘ ‘
DO~-D7 ___AE_ ) : ANY |
W | | | |
o | S
DBS1/0 3 :X | ‘X 3 )(:
JACK | |

HALT status

Fig. 3.7.1.1 Sequence of shifting to the HALT status and restarting
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3.7.2SLEEP status

The SLEEP status is the status where the operations
of the peripheral circuits within the MCU and CPU
stop and can be shifted to this status by the "SLP"
instruction.

From the SLEEP status it can be shifted to the
exception processing by a reset or an interrupt
(NMI, IRQ1-IRQ3) from outside the MCU. When
restarted by an interrupt, the "RETE" instruction
following the execution of an exception processing
routine permits resumption of program execution
from the instruction following the "SLP" instruc-
tion.

Power consumption in the SLEEP status can be
greatly reduced in comparison with the the HALT
status, because such peripheral circuits as the
oscillation circuit are also stopped. However, since
a safety period is needed for the oscillation circuit
when restarting, it is effective when used for
extended standby where instantaneous restarting is
not necessary.

In the SLEEP status, as in the HALT status, the
content at the time of execution of the "SLP"
instruction is held for registers and the like within
the CPU by impression of the rated voltage.

Figure 3.7.2.1 shows the sequence of shifting to the
SLEEP status and restarting.

When an external interrupt is generated in the
SLEEP status, the peripheral circuit starts to
operate and the oscillation circuit also begins to
oscillate.

When the oscillation starts, the CLK input to the
CPU is masked by the peripheral circuit and the
input to the CPU is begun after a certain stable
waiting time (several 10 msec—several sec) has
elapsed. The CPU samples the interrupt at the
falling edge of initially input CLK and starts
exception processing.

osc [ L [ L [\

ck LW /L

Tst >

A00~A23 PC ) PC ‘)( PC X:
DO-D7 __ AF_ ) : ANY |
WR | | | |
T -
DBS1/0 3 jX ‘ :X 3 X:
RQ3 { i |
IACK | \ 1

A
A4

Oscillation stable
waiting time |

Program execution status

SLEEP status Exception processing status

Fig. 3.7.2.1 Sequence of the shift to the SLEEP status and restarting
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4 INSTRUCTION
SETS

The E0C88 offers high machine cycle
efficiency as well as ample, high speed instruction
sets. It has 608 instructions (MODEL3) that are
designed as an instruction system permitting
relocatable programming.

Here we will explain about the addressing modes
for memory management and about the details of
each instruction.

4.1 Addressing Mode

The EOC88 has the 12 types of addressing modes
that are explained here following and the address
specifications corresponding to the various statuses
are done concisely and accurately.

The below explanation and examples are basically
focused on the source side.

Table 4.1.1 Types of addressing modes

Addressing mode

Immediate data addressing

Register direct addressing

Register indirect addressing

Register indirect addressing with displacement
Register indirect addressing with index register
8-bit absolute addressing

16-bit absolute addressing

8-bit indirect addressing

16-bit indirect addressing

Signed 8-bit PC relative addressing

Signed 16-bit PC relative addressing

Implied register addressing

Y z
RhBoo~oaswnrg

4 INSTRUCTION SETS

Immediate data addressing

Immediate data addressing is the addressing mode
when immediate data is used as the operation or
transmission source data. It specifies the source
operand of the instruction as direct source data
with 8-bit immediate data and 16-bit immediate
data following the "#".

The following symbols indicate the immediate data
for notation of the instruction sets.

Table 4.1.2 Immediate data symbols

Symbol Use Size Range
#nn General purpose data 8 bits 0-255
#hh For BR setting 8 bitg 0-255
#bb For NB setting 8 hits 0-255
#pp For page setting 8 bits 0-255
#mmnn | General purpose data 16 bhits  0-6553

Example: LD A #03H

Areg. #nn
—> L A fro3H]
03H

Fig. 4.1.1 Immediate data addressing

Register direct addressing

Register direct addressing is the addressing mode a
register is specified as the source or destination.

It uses a register name lower then the operand for
the notation of the instruction set.

Type of register notations
8-bit: A, B, L, H, BR, SC, NB, EP, XP, YP
16-bit: BA, HL, IX, 1Y, PC, SP, IP (YP and XP)

It can only use MODEL2/3 for NB, EP, XP, YP and IP.

When it uses this mode for the source operand, the
content of the specified register becomes the source
data for the operation or transmission. When used
for the destination operand, such operations as the
storage of data and calculations can be done for
that register.

Example: LD AB

Areg. B reg.
_osH | waB]—»
|
03H <

Fig. 4.1.2 Register direct addressing
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Register indirect addressing

The register indirect addressing is the addressing
mode for accessing the data memory and it
indirectly specifies the address of the data memory
by means of the index register.

There are three types of index registers used for
address specification, HL, IX and IY, and their
content becomes the data memory address that is
accessed.

For instruction sets, the index register names are
surrounded by parentheses [ ] and are thus noted
as [HL], [IX] and [IY].

When it uses this mode for the source operand, the
content of the specified index register becomes the
address of the data memory and the content stored
in that address becomes the source data. When
used for the destination operand, such operations
as the storage of data and calculations can be done
for the specified data memory.

In MODEL2/3, specification of the page section is
also necessary and the expand page registers EP
(for HL), XP (for IX) and YP (for IY) are used for
this purpose.

Example: LD A,[HL]
Areg. HL reg.

__05H |—» LD AJHU]—»|_3200H |

Data memory Ep

__03H |<«—| o3H [oo}3200H

1AH 100 3201H

EP: Page setting in MODEL 2/3

Fig. 4.1.3 Register indirect addressing

Register indirect addressing

with displacement

Register indirect addressing with displacement is
the addressing mode for accessing the data
memory and it specifies the data memory address
by displacement with the register. The data
memory address becomes the value resulting from
the adding of the displacement (signed 8-bit data,
-128-127) to the content of the specified register.
The registers used for address specification are IX,
IY and SP. They use the symbol dd for displace-
ment by the signed 8-bit data and are noted as
[IX+dd], [TY+dd] and [SP+dd].

When this mode has been used as the source
operand, the value resulting from adding displace-
ment to the content of the specified register
becomes the data memory address and the content
stored in that address becomes the source data.
When used for the destination operand, such
operations as the storage of data and calculations
can be done for the specified data memory.

In MODEL2/3, it is also necessary to specify the
page section and the expand page registers XP (for
IX) and YP (for IY) are used for this purpose. When
using a SP (stack pointer), the content of the page
register for the SP that is set for peripheral circuit
of each model is used for the page specification.

Example: LD A[IX+2] IX reg.

Areg. 3200H
i ST

Data memory
03H
A e 1 [oofaeons

00 3203H

XP: Page setting in MODEL2/3

Fig. 4.1.4 Register indirect addressing with
displacement

Register indirect addressing

with index register

Register indirect addressing with index register is
the same mode as the register indirect addressing
with displacement and uses content of the L
register rather than 8-bit data for displacement.

In this case, the content of the L register is handled
as signed 8-bit data (-128-127).

Index registers IX and IY are used for address
specification and the register used as displacement
is fixed as the L register. [IX+L] and [IY+L] are
noted for the instruction sets.

In MODEL2/3, specification of the page section as
well is necessary and the expand page register XP
(for IX) and YP (for IY) are used for this purpose.
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Example: LD A,[lY+L]
Areg.

—»LDA[II

1Y reg.

L reg

Data memory
03H
__1AH |e— 1aH .3202H
00 3203H

YP: Page setting in MODEL 2/3

Fig. 4.1.5 Register indirect addressing with index
register

8-bit absolute addressing

8-bit absolute addressing is the addressing mode
for accessing the data memory and it directly
specifies the lower 8 bits of the address according
to the 8-bit absolute address. The upper 8 bits of
the address are indirectly specified by the BR
register content.

It uses the symbol Il for the 8-bit absolute address
that specifies the address and notes it as [BR:II].
When this mode has been used as the source
operand, the content stored in the data memory
whose address has been specified becomes the
source data, making the content of the BR register
the upper 8 bits of the address and specified the 8-
bit absolute address as the lower 8 bits. When a
destination operand has been used such operations
as storage of data and calculations can be done for
the specified data memory.

In MODEL2/3, it is also necessary to specify a page
section and the expand page register EP is used for
this purpose.

Example: LD A,[BR:2]
Areg.

[__05H |- LD A [BR{2]] BRreg. v
2 ] o |

Data memory J
_1AH |e— 1AH m 3202H
03H 00 3203H

EP: Page setting in MODEL 2/3

Fig. 4.1.6 8-bit absolute addressing

4 INSTRUCTION SETS

16-bit absolute addressing

The 16-bit absolute addressing is an addressing
mode for accessing the data memory and it directly
specifies the address by 16-bit absolute addresses.
The symbol hhll is used for the 16-bit absolute
address (0-65535) that performs the address
specification for the instruction set and it is noted
as [hhll].

When this mode has been used as the source
operand, the specified 16-bit absolute address
becomes the direct data memory address and the
content stored in that address becomes the source
data. When a destination operand has been used
such operations as storage of data and calculations
can be done for the specified data memory.

In MODEL2/3, it is also necessary to specify a page
section and the expand page register EP is used for
this purpose.

Example: LD A,[3202H]
Areg. hhll

oo | 1o A 202

Data memory

03H

-4— 1AH .3202H<—

00 3203H

EP: Page setting in MODEL 2/3
Fig. 4.1.7 16-bit absolute addressing

8-bit indirect addressing

8-bit indirect addressing is the addressing mode
that uses the content of the vector field (000000H-
0000FFH) as the branch destination address for the
branch instruction and it specifies the vector
address with an 8-bit absolute address. It branches
by loading the content of the specified memory
address into the lower 8 bits of the PC (program
counter) and the content of the following address
into the upper 8 bits of the PC.

In MODEL?2/3, the branch destination bank can
also be selected by setting the NB register.

The symbol kk is used for the 8-bit absolute
address (0-255) that does the address specification
and it is noted as [kk].

There are two types of instructions for this address-
ing mode, "JP [kk]" and "INT [kk]".
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Example: JP [80H]
PC kk

cB
01H][_A102H |- 9P [[80H]]

Vector area

00OH |00 0080H
20H |00 0081H

NB
l02H]»>{o2+][_20001_| <

NB/CB: Bank settingin MODEL 2/3
Fig. 4.1.8 8-bit indirect addressing

16-bit indirect addressing

16-bit indirect addressing is the addressing mode
of the "CALL [hhll]" instruction and it indirectly
specifies the branch destination address by the 16-
bit absolute address (0-65535). It branches the
content of the specified data memory address to
the lower 8 bits of the PC (program counter) and
the content of the following address to the upper 8
bits of the PC.

In MODEL2/3, it is also necessary to specify a page
section and the expand page register EP is used for

this purpose. The branch destination bank can also

be selected by setting the NB register.

Example: CALL [3280H]
CB PC hhll

— CALL [[3280H]

Data memory

NB
(02H] -{o2+]_4000H ]«

00H  |/00]3280H
40H |00 3281H

NB/CB: Bank settingin MODEL 2/3
EP: Page setting in MODEL 2/3

Fig. 4.1.9 16-bit indirect addressing

Signed 8-bit PC relative addressing

Signed 8-bit PC relative addressing is the address-
ing mode used by the branch instruction. A signed
8-bit PC relative value (-128-127) specified by an
operand is added to the PC at that time and it
branches to that address.

The PC value at that time becomes as follows.
2 bytes instruction: PC = instruction top address + 1
3 bytes instruction: PC = instruction top address + 2

For notation of the instruction set, it uses the
symbol rr for signed 8-bit PC relative address (-128-

127).

In MODEL2/3, the branch destination bank can

also be selected by setting the NB register.

Example: JRS $+38
rr CB PC

JRS[(38)-1] [01H]]

Front address of
A102H Jthe instruction

¥ (2 byte instruction: +1)
Current address

25H

NB CB
[02H]—» [02H ][ A128H |

NB/CB: Bank setting in MODEL2/3
Fig. 4.1.10 Signed 8-bit PC relative addressing

Signed 16-bit PC relative addressing

Signed 16-bit PC relative addressing is the address-
ing mode used by the branch instruction. A signed
16-bit PC relative value (-32768-32767) specified by
an operand is added to the PC at that time and it
branches to that address.

The PC value at that time becomes the instruction
top address + 2.

For notation of the instruction set, it uses the
symbol qqrr for signed 16-bit PC relative address
(-32768-32767).

In MODEL?2/3, the branch destination bank can
also be selected by setting the NB register.

Example: JRL $-3000H
qqrr CB PC

(-3000H)-2|[01H ]|

Front address of
A102H Jthe instruction

v (3 byte instruction: +2)
A104H |Current address

CFFEH

JRL

NB CB
[02H]—»[02H][ 7102H |
NB/CB: Bank setting in MODEL 2/3

Fig. 4.1.11 Signed 16-bit PC relative addressing
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Implied register addressing

The implied register addressing does not have an
operand, but rather becomes the register direct
addressing implicitly specified by the register.
There are five types of instructions for this address-
ing mode, MLT, DIV, SEP, PACK and UPCK.

4.2 Instruction Format

One instruction of the EOC88 is configured as
follows by a 1 byte to 4 bytes code.

: [ opante |

2 ‘ Op-code ” Op-code |
(CEH/CFH)
3 \ Op-code ” Operand |

4 \ Op-code ” Op-code ” Operand |
(CEH/CFH)
\ Op-code ” Operand ” Operand |

ol

o

\ Op-code ” Op-code ” Operand ” Operand I
(CEH/CFH)

Fig. 4.2.1 Instruction format

4 INSTRUCTION SETS

Op-code

The instruction set of the EOC88 has 608 types
(MODELS3) of instructions and it cannot express all
the instructions in 1 byte op-code (operation code).
Hence, it makes CEH and CFH of the code into an
expanded and uses it for the first op-code and
expands the instruction by making the following 1
byte the second op-code. The 16-bit arithmetic/
transfer instructions and stack control instructions
are expanded by using code CFH, and the other
instructions are expanded by using code CEH.

The addressing mode for each instruction is
specified by the lower 3 bits of the first op-code or
second op-code. The instructions for register direct
addressing, register indirect addressing, register
indirect addressing with index register are com-
posed of op-codes alone.

Operands

The instructions for 8-bit immediate data address-
ing, register indirect addressing with displacement,
8-bit absolute addressing (when the source has
been specified by register), 8-bit indirect address-
ing and signed 8-bit PC relative addressing have 1
byte operand and the values specified by the 8-bit
data as they are, become operands.

The instructions for 16-bit immediate data address-
ing, 8-bit absolute addressing (when the source has
been specified by immediate data), 16-bit absolute
addressing, 16-bit indirect addressing and signed
16-bit PC relative addressing have 2-byte operands
and the lower 8 bits of the value specified by the
16-bit data becomes the first operand and the
upper 8 bits becomes the second operand. (In case
of the 8-bit absolute addressing, the address
specification becomes the first operand and the
immediate data becomes the second operand.)
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4 INSTRUCTION SETS

4.3

Instruction Set List

Here has been provided a list classifying the instruction sets of the EOC88 by function.

Since a list by addressing modes is also provided in the "APPENDIX," you should refer to them as neces-

sary.

4.3.1Function classification

Table 4.3.1.1 indicates the function classifications of the instructions.

Table 4.3.1.1 Instruction function classifications

Function ) ) Function . )
L Mnemonic Operation o Mnemonic Operation
classification classification
8-bit arithmetic | ADD Addition Auxiliary PACK Pack
and logic ADC Addition with carry operation UPCK Unpack
operation suB Subtraction SEP Code extension
SBC Subtraction with carry 16-bit .arlthmetlc ADD Addltlon .
AND Logical product operation ADC Addition .Wlth carry
. SuUB Subtraction
OR Logical sum . )
) SBC Subtraction with carry
XOR Exclusive OR )
) CP Comparison
cP C.omparlson INC 1 increment
BIT Bit test 16-bit transfer |DEC 1 decrement
INC 1 increment LD Load
DEC 1 decrement Stack control | EX Word exchange
MLT Multiplication PUSH Push
DIV Division Branch POP Pop
CPL Complement of 1 JRS Relative short jump
NEG Complement of 2 JRL Relative long jump
8-bit transfer LD Load JpP Indirect jump
EX Byte exchange DJR Loop_
SWAP Nibble exchange EARS Re:at?ve Ishort Ca”"
Rotate/shift RL Rotate to left with carry ARL Re gtlve ong ca
RLC Rotate to left CALL Indirect call
oateto .e . RET Return
RR Rotate to r?ght with carry RETE Exception processing return
RRC Rotate to right RETS Return and skip
SLA Arithmetic shift to left System control |INT Software interrupt
SLL Logical shift to left NOP No operation
SRA Arithmetic shift to right HALT Shifts to HALT status
SRL Logical shift to right SLP Shifts to SLEEP status
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4.3.2Symbol meanings

Table 4.3.2.1 indicates the meanings of the symbols used in the instruction list by function for the following

items.

4 INSTRUCTION SETS

Table 4.3.2.1 Symbol meanings

Register relationship

Memory relationship

pn

A Data register A [HL] Memory specified by HL register

A(H) Upper 4 bits of A register [HL](H) | Upper 4 bits of [HL]

A(L) Lower 4 bits of A register [HL](L) | Lower 4 bits of [HL]

B Data register B [HL] Memory specified by HL register

BA BA pair register [1X] Memory specified by IX register

H Data register H [IX+dd] | Memory specified by IX register + dd

L Data register L [IX+L] | Memory specified by IX register + L register

HL Index register HL [1Y] Memory specified by 1Y register

IX Index register IX [IY+dd] | Memory specified by IY register + dd

IX(H) Upper 8 bits of IX register [IY+L] | Memory specified by Y register + L register

IX(L) Lower 8 bits of IX register [BR:1I] | Memory specified by BR register anid™

Y Index register 1Y [hhil] Memory specified by "hl"

1Y(H) Upper 8 bits of IY register [kk] Vector specified by "kk"

1Y(L) Lower 8 bits of IY register [SP] Stack specified by SP

SP Stack pointer SP [SP+dd] Stack specified by SP+ dd

BR Base register BR Flag relationship

SC System condition flag SC 4 Zero flag

CcC Customize condition flag CC C Carry flag

PC Program counter PC \% Overflow flag

PC(H) | Upper 8 bits of PC N Negative flag

PC(L) Lower 8 bits of PC D Decimal flag

NB New code bank register NB U Unpack flag

CB Code bank register CB 10 Interrupt flag O

EP Expand page register EP 11 Interrupt flag 1

XP Expand page register XP for IX ! Setting/resetting of flag

YP Expand page register YP for IY - No change

P XP and YP register 0 Resetting of flag

Immediate data FO Customize condition flag FO

nn 8-bit immediate data (unsigned) F1 Customize condition flag F1

hh Absolute address (upper 8 bits) setting data (unsigneé&R Customize condition flag F2

Il Absolute address (lower 8 bits) setting data (unsigngdj3 Customize condition flag F3

pp Page setting data (unsigned) Calculation operations and other

bb Bank setting data (unsigned) + Addition

dd Signed 8-bit displacement - Subtraction

rr 8-bit relative address setting data (signed) * Multiplication

kk Vector address setting data (unsigned) / Division

mmnn | 16-bit immediate data (unsigned) ad Logical product

hhil 16-bit absolute address setting data (unsigned) ad Logical sum

qqrr 16-bit relative address setting data (signed) ad Exclusive OR

ad Instruction permitting decimal and unpack operati
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4 INSTRUCTION SETS

4.3.3Instruction list by functions

*

8-bit Trnsfer Instructions (1/3)

Mnemonic Machine Code Operation Cycle| Byte SC Comment |Page
1110UDNVC Z

LD AA 40 A-A 1 1]|--=-=--=- = 115
AB 41 A-B 1 |l1f-------- 115
AL 42 AL 1 1]-=-=-===- - 115
AH 43 A—H 1 1 |- =-=-=== - = 115
ABR CE,C0 A-BR 2 2 |-=-=-=-- - - - 115
ASC CEC1 A-~SC 2 2 |- - === = - - 115
A#nn BO,nn A—nn 2 2 |l--=-=- - - - - 122
A,[BR:II] 441 A —~[BR:I] 3 2 |--=-=-- - - - 125
A, [hhil] CE,DO,lI,hh A ~[hhll] 5 4 |- — — = — — — - 127
A[HL] 45 A —[HL] 2|1 f------ - - 127
AlIX] 46 A[IX] 2|1 f--=----- - 129
AllY] a7 A[lY] 2 1 |- =-=-=== - = 130
A,[IX+dd] | CE,40,dd A — [IX+dd] 413 |--=-==-==-= 132
AJlY+dd] | CE41,dd A < [IY+dd] 4 | 3 |- - - = = = — — 133
AlIX+L] |CE42 A —[IX+L] 4l2]---=---- - 135
A[IY+L] CE/43 A [IY+L] 4 2 |- - - = - = - = 136
ANB CE,C8 A -NB 2 2 |- - === = - - 116
AEP CE,C9 A-EP 2|2 f------- - MODEL2/3 | 116
AXP CE,CA A-XP 2|2 f--=---- - - only 116
AYP CE,CB A-YP 2 2 |--=-=-- - - - 116
LD B,A 48 B-A 1 1|--=-=---=- - 115
B,B 49 B-B 1 |l1f-------- 115
B,L 4A B-L 1l 1f-------~- 115
B,H 4B A-H 1 I 115
B, #nn B1,nn Bnn 2 2l--=-=-==-- 122
B,[BR:Il] 4clI B ~[BR:l] 3 2 |- - === = - - 125
B,[hhll] CE,D1,ll,hh B ~[hhll] 5 4 |- — — = — — — — 127
B,[HL] 4D B ~[HL] 2 1/--=----=- - 127
B,[IX] 4E B ~[IX] 2 1]|--=-=--=- = 129
B,[IY] 4F B[IY] 2|1 ]-=-=--=-- - - 130
B,[IX+dd] | CE,48,dd B  [IX+dd] 413 |--=-==-==- = 132
B,[IY+dd] | CE,49,dd B ~[1Y+dd] 413 |--=-=-=-= 133
B,[IX+L] CE,4A B —[IX+L] 4 2 |- - === = - = 135
B,[IY+L] [CE4B B[IY+L] 4l 2]------ - - 136
LD LA 50 L-A 1 1]-=-=-===- - 115
L,B 51 L-B 1 1|---=- - - - 115
LL 52 L-L 1 1]l--=-====- 115
L,H 53 L-H 1 1 |- = = = — — — = 115
L.#nn B2,nn L—nn 2 2 |l--=-=-- - - - 122
L,[BR:I] 54,11 L —~[BR:lI] 3 2 |-=-=-=-- - - - 125
L,[hhll] CE,D2,lI,hh L [hhll] 5 4 |- — — = — — — - 127
L,[HL] 55 L «[HL] 2|1 f------ - - 127
L,[IX] 56 L[IX] 2|1 f------- - 129
L,[1Y] 57 L[lY] 2 1 |- =-=-=== - = 130
L,[IX+dd] | CE,50,dd L  [IX+dd] 413 |--=-==-==-= 132
L,[ly+dd] |CE51,dd L [1Y+dd] 4 |3 |- - -=-==- = 133
L[IX+L] [CES52 L —[IX+L] 4 l2]-------- 135
L,[IY+L] CE,53 L [lY+L] 4 2 |- - - = - = - = 136

New code bank register NB and expand page registers EP/XP/YP are set only for MODEL2/3.
In MODELDO/1, instructions that access these registers cannot be used.
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8-bit Trnsfer Instructions (2/3)

4 INSTRUCTION SETS

Mnemonic Machine Code Operation Cycle| Byte SC Comment |Page
1110UDNVC Z

LD H,A 58 H-A 1 1 |- - - - - - - = 115
H,B 59 H-B 1 1]--=-=-==- - 115

H,L 5A H-L 1 1]---=-=-==- = 115

H,H 5B H<H 1 1]l--=-=-=-=- - 115

H,#nn B3,nn H~nn 2 2l--=-=-==-- 122
H,[BR:I] 5C,lI H~[BR:lI] 3 2 |- - === = - - 125

H,[hhll] CE,D3,ll,hh H —[hhll] 5 4 |- - = = = = — - 127

H,[HL] 5D H~[HL] 2 1]--=-=-=-=- - 127

H,[IX] 5E H~[1X] 2 1]|---=--=- - 129

H,[1Y] 5F H<[lY] 2 1]--=-=-=-=- - 130
H,[IX+dd] | CE,58,dd H « [IX+dd] 4 13 --=-=-== - = 132
H,[lY+dd] | CE;59,dd H < [1Y+dd] 4 13 -=-==== - - 133
H,[IX+L] CE,5A H < [IX+L] 4 2 |-=-=-=-- - - - 135
H,[IY+L] CE,5B H[IY+L] 4 2 |- -=-===- - 136

LD BR,A CE,C2 BR-A 2 2 |- - === = - - 116
BR,#hh B4,hh BR~hh 2 2 |l--=-=-==- - 122

LD SC,A CE,C3 SC-A 3 21ttt ottt 116
SC.#nn 9F,nn SC—nn 3 2 |ttt ottt ot 122

LD [BR:II],A 78,1 [BRI] <A 3 2 |- - === = - - 117
[BR:1],B 79,11 [BR:II] ~B 3 2 |- - = = — - - = 117
[BR:I],L 7A [BR:ll] L 3 2 |- - === = - - 117
[BR:II],H 7B, [BRI] «H 3 2 |- - - = — - - = 117
[BR:I],#nn | DD,lI,nn [BR:I] —nn 413 --=--=-=-- - 124
[BR:I],[HL] | 7Dl [BR:ll] < [HL] 4 2 |- =-=-===- - 128
[BR:LIX] | 7EN [BR:] < [IX] 4 2 |- - === = - - 129
[BR:IL[IY] | 7R [BR:] <[1Y] 4 2 |- =-=-=== - - 131

LD [hhl],A CE,D4,ll,hh [hhll] <A 5 4 |- - = = = = - - 118
[hhll],B CE,D5,11,hh [hhil] - B 5 4 |- - = — = - - - 118

[hhil],L CE,D6,ll,hh [hhll] <L 5 4 |- - = = = = - - 118

[hhll],H CE,D7,ll,hh [hhll] « H 5 4 |- — = = = = — - 118

LD [HL],A 68 [HL] <A 2 1|---=--=-- - 118
[HL],B 69 [HL] B 2 1]---=-- = - = 118

[HLLL 6A [HL]-L P3 DE E 118

[HL]H 6B [HL] «H 2 1]-=-=-=-== - - 118
[HL],#nn B5,nn [HL] =nn 3 2l---=-=-=- - 124
[HLL,[BR:II] | 6C,I [HL] < [BR:II] 4 2 |- - - - - - - _ 126
[HL]L[HL] | 6D [HL] «[HL] 3 1 |- - — — — - - = 128
(HLLIX] | 6E [HL] < [IX] 3|1 -- - - - - -2 129
[HLL,[1Y] 6F [HL] <[1Y] 3 1 |- - = = - - - — 131
[HL],[IX+dd] | CE,60,dd [HL] < [IX+dd] 5 3 |---=-=--- - 132
[HL],[IY+dd] | CE,61,dd [HL] < [1Y+dd] 5 3 |l---=-=--- = 134
[HL],[IX+L] | CE,62 [HL] < [IX+L] 5 2 |- - - - - - - _ 135
[HL],[IY+L] | CE,63 [HL] < [1Y+L] 5 2 |- - - - - - - — 137

LD [IX],A 60 [IX] <A 2 1]-=-=-=-== - - 119
[1X],B 61 [IX]-B 2 1 ]|--=-=-- - - = 119

[IX],L 62 [IX] L 2 1 |- --=-- - - = 119

[IX],H 63 [IX]~H 2 1 ]--=-=-- - - = 119

[IX],#nn B6,nn [IX] =nn 3 2 |- - - = - - - - 125
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4 INSTRUCTION SETS

8-bit Trnsfer Instructions (3/3)

SC

Mnemonic Machine Code Operation Cycle| Byte Comment | Page
1110UDNVC Z

LD [IX],[BR:I1] | 64,11 [1X] ~[BR:II] 412 --=---=-- = 126
[IX],[HL] 65 [1X] ~[HL] 3|l 1]--- - - - - 128

0x.0x] |66 [IX] - [IX] 31 |-------- 130

OXLO0v] |67 [IX] < [1Y] 3|1 |- - - - - - - C 131
[IX],[IX+dd]| CE,68,dd [1X] — [I1X+dd] 513|----- - - - 133
[IX],[IY+dd]| CE,69,dd [IX] < [I'Y+dd] 513 |- - - - - - - - 134
[IX],[IX+L] | CE,6A [IX] —[IX+L] 512 ]|--- - - - - — 136
[IX],[IY+L] | CE,6B [IX] < [IY+L] 512 |- - - - - - - - 137

LD [IY]LA 70 [IY] <A 211 |-=-=-=-=-=-=- = 119
[1Y],B 71 [IY]-B 211 ]---=-==- - 119

[1Y],L 72 [1Y]~L 211 ]--=-=-=-=- - - 119

[IY],H 73 [1Y]<H 211 ]---=-==- - 119
[1Y]#nn B7,nn [1Y] =nn 3l2]----—- - - - 125
[IYLIBR:IN] | 74,11 [1Y] <[BR:I] 4l 2---- - - - 126
[1Y],[HL] 75 [1Y] <[HL] 3l 1]---=--=-=- = 128

OYLOX] |76 [1Y]<[IX] 3|1 ]- - - - - - - C 1320

[IYL.IIY] 77 [1Y]<[IY] 3|11 ]--- - - - - 131
[1Y],[IX+dd]| CE,78,dd [1Y] < [IX+dd] 513 |-------=- 133
[1Y],[IY+dd]| CE,79,dd [1Y] <[IY+dd] 513 |-------=- 134
[IYL[IX+L] | CE,7A [1Y] < [IX+L] 512 |------ - - 136
[IYL[lY+L] | CE,7B [1Y] <[IY+L] 512 |- - - - - - - _ 137

LD [IX+dd],A | CE,44,dd [IX+dd] — A 413 -=-=-=-=---- 120
[IX+dd],B | CE,4C,dd [IX+dd] - B 413 -=-=-=-==-=-- 120
[IX+dd],L | CE>54,dd [IX+dd] L 4 13 -=-=-=-=-=--- 120
[IX+dd],H [ CE;5C,dd [IX+dd] - H 413 -=-=-=-==-=-- 120

LD [IY+dd],A | CE,45,dd [IY+dd] — A 4 13 -=-=-=-=--=- - 120
[IY+dd],B | CE,4D,dd [IY+dd] - B 413 -=-=-=-==-=-- 120
[IY+dd],L | CE>55,dd [IY+dd] L 413 --=-=-=--- - 120
[IY+dd],H | CE,5D,dd [IY+dd] —H 413 -=-=-=-==-=-- 120

LD [IX+L],A CE,46 [IX+L] ~A 412 --=-=----- 121
[IX+L],B CE4E [IX+L]-B 412 --=-=-=-=-- - 121

[IX+L],L CE,56 [IX+L] L 412 --=-=-=-=-- - 121
[IX+L],H CE,5E [IX+L] «H 412 --=-=-=--- - 121

LD [IY+L],A CE47 [IY+L] A 412 --=-=-=-=-- = 121
[IY+L],B CE4F [IY+L] B 412 --=-=-=--- - 121

[IY+L],L CE57 [IY+L] L 412 --=-=-=-=-- - 121
[IY+L],H CE,5F [IY+L] «H 412 --=-=-=--=- = 121

LD NB,A CE,CC NB ~A 3l12|---=-=-=-=- - 117
NB,#bb CE,C4,bb NB —bb 4 13 --=--=-=- = 123

LD EP,A CE,CD EP-A 212 |--=-==-== = 117
EP. #pp CE,C5,pp EP—pp 3 3 /l---=-=--- - MODEL2/3 | 123

LD XP,A CE,CE XP<A 2 2l---=----- only 117
XP #pp CE,C6,pp XP—pp 3 3l--=-=-= == - 123

LD YP,A CE,CF YPA 2l 2]----- - - - 117
YP . #pp CE,C7,pp YP—pp 3 3l--=-=-—= == - 124

EX AB cc A-B 2l1]------- - 105
A,[HL] CD Ao [HL] 3|11 ]--=-=-=-=-=-= 105

SWAP | A F6 AH) - AL) 2 1 |---=--=-=- - 188
[HL] F7 [HL]H) - [HL]W) 3|1 |-=-=--=-- - - 188

New code bank register NB and expand page registers EP/XP/YP are set only for MODEL2/3.
In MODELDO/1, instructions that access these registers cannot be used.
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16-bit Trnsfer Instructions (1/2)

4 INSTRUCTION SETS

Mnemonic Machine Code Operation Cycle| Byte SC Comment | Page
1110UDNVCZ

LD BA,BA CF,EO BA —-BA 212 |--=-=--==- = 138
BA,HL CFE1 BA —HL 212 |-=-=-=-==-- - 138

BA,IX CF,E2 BA —~IX 212 |-=-=-=== = = 138

BA,lY CFE3 BA 1Y 212 |-=-==-==-- - 138

BA,SP CF,F8 BA ~SP 212 |-=-=-=-=-=-- - 138

BA,PC CF,F9 BA — PC+2 212 |-=-=-=-==-- - 138
BA#mmnn| C4,nn,mm BA — mmnn 3 3 |- - - - - - - - 143
BA,[hhll] | B8,l,hh A —~[hhll], B ~[hhll+1] 513|----- - - - 144
BA,[HL] CF,CO A —[HL], B ~[HL+1]] 512 |----- - - - 145

BA,[IX] CF,DO A C[IX], B [IX+1] 52 ]|----- - - - 146

BA,[1Y] CF,D8 A[IY],B<[lIY+]] 512 |----- - - - 146
BA,[SP+dd]| CF,70,dd A —[SP+dd], B — [SP+dd+1] 63 |------- - 147

LD HL,BA CF,E4 HL - BA 212 |-=-=-=-=-=-- - 138
HL,HL CF,E5 HL « HL 212 |-=-=-=-==-- - 138

HL,IX CF,E6 HL ~1X 212 |-=-=-=-=-=-- - 138

HL,IY CFE7 HL 1Y 212 |-=-=-=-==-- = 138

HL,SP CF,F4 HL —SP 212 |-=-=-=-=-=-- - 139

HL,PC CF,F5 HL ~ PC+2 212 |--=-==-== = 139

HL #mmnn | C5,nn,mm HL « mmnn 3 3l---=-=-=-= - 143
HL,[hhIl] | BY,Il,hh L —[hhll], H < [hhll+1] 513|----- - - - 144
HL,[HL] CF,C1 L «[HL], H «[HL+1] 512 |----- - - - 145

HL,[IX] CFD1 L [IX], H [IX+1] s52]|------ - - 146

HL,[1Y] CF,D9 L[IY],H<[IY+]] 512 |----- - - - 146
HL,[SP+dd]| CF,71,dd L — [SP+dd], H — [SP+dd+1] 63 |------- - 147

LD IX,BA CF,E8 IX ~BA 212 |-=-=-=-=-=- - - 138
IX,HL CF,E9 IX «HL 212 |-=-=-=-==-- = 138

IX,1X CF.EA IX <1X 212 |-=-=-=-=-=-- = 138

IX,1Y CF,EB IX 1Y 212 |-=-=-=-==-- = 138

IX,SP CF,FA IX ~SP 212 |-=-=-=-=-=- - - 139
IX,;#fmmnn | C6,nn,mm IX — mmnn 313 |]--=-=-=-==-= 143

1X,[hhll] BA,ll,hh IX) —[hhll], IX(H)  [hhll+1] 513 |----- - - - 144

IX,[HL] CF,C2 IX() «[HL], IX(H) — [HL+1] 512 |----- - - - 145

IX,[1X] CF.D2 IX(L) «— [IX], IX(H) < [IX+1] s2]--- - - - - - 146

IX,[1Y] CF,DA IXW) < [1Y], IX(H) < [1Y+1] 512 |----- - - - 146
IX,[SP+dd] | CF,72,dd IX() «[SP+dd], IX(H) ~[SP+dd+1] | 6 | 3 |- = = = = — — — 147

LD 1Y,BA CFEC 1Y «BA 212 |-=-=-===- = 138
1Y,HL CF,ED 1Y < HL 212 |-=-=-=-=-=-- - 138

1Y,IX CF.EE 1Y <1IX 212 |-=-=-=-==-- = 138

1Y,1Y CF,EF 1Y 1Y 212 |-=-=-=-=-=- - = 138

1Y,SP CFFE IY - SP 212 |-=-=-===-- = 139

IY #mmnn | C7,nn,mm 1Y « mmnn 3 3/---=-=-= - - 143

1Y,[hhll] BB,II,hh 1Y) ~[hhll], 1Y (H) ~ [hhll+1] 513 |----- - - - 144

1Y,[HL] CF,C3 1Y L) —[HL], 1Y (H) — [HL+1] 512 |----- - - - 145

1Y,[IX] CF,D3 1Y L) < [IX], 1Y (H) < [IX+1] 512 |---- - - - 146

1Y,[1Y] CF,DB YL < [IY], 1Y #H) < [1Y+1] 512 |----- - - - 146
IY,[SP+dd] | CF,73,dd IY@)~[SP+ad], IY(H)—[SP+dd+1] | 6 | 3 [- - = = = - — — 147
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4 INSTRUCTION SETS

16-bit Trnsfer Instructions (2/2)

SC

Mnemonic Machine Code Operation Cycle| Byte Comment | Page
1110UDNVCZ

LD SP,BA CF,FO SP-BA 2 2 |- - — - - - - _ 140
SP,[hhll] CF,78,l1,hh SP() — [hhll], SPH) — [hhll+1] 6|1 4|------=- 145

SP,HL CFF1 SP—HL 2 2 |- = = — — — - - 140

SP,IX CF,F2 SP~1X 2 2 |- - === = - - 140

SP,IY CF,F3 SP-1Y 2 2 |l-=-=-=-==- - 140

SP. #mmnn| CF,6E,nn,mm | SP— mmnn 4 4 |- — = — = — - - 144

LD [hhll],BA | BC/ll,hh [hhll] <A, [hhil+1] - B 5 3|l--=-=-=-=--- 140
[hhll],HL | BD,II,hh [hhll] <L, [hhll+1] «H 5 3l--=-=-====-- 140
[hhl1],1IX BE,l,hh [hhl] « IXw), [hhll+1] —IX(H) 5 3|l--=-=-=-=--- 140

[hhil], 1Y BF,Il,hh [hhll] 1Y), [hhll+1] 1Y H) 5 3 |l-=-=-=-=-=- - 140
[hhll],SP | CF7C,II,hh [hhil] = SPw), [hhI+1] ~SPH) | 6 | 4 |- = = = = — = — 141

LD [HL],BA CF,C4 [HL] <A, [HL+1] - B 5 2l---=-=-=-- 141
[HL],HL CF,C5 [HL] <L, [HL+1] «H 5 2 |- - = - = - - = 141

[HL],IX CF,C6 [HL] < 1X(w), [HL+1] —IX(H) 5 2 |- - === = - = 141

[HL]IY CF.C7 [HL] < 1Y), [HL+1] 1Y H) 5 2 |- - == - = - = 141

LD [IX],BA CF,D4 [IX] <A, [IX+1] -B 5 2 |- - === = - = 142
[IX],HL CF,D5 [IX] <L, [IX+1] ~H 5 2 |- - == - = - = 142

[IX],1X CF,D6 [IX] = IX(), [IX+1] «1X(H) 5 2 |- - === = - = 142

[IX],1Y CF,D7 [IX] < 1Y), [IX+1] <1YH) 5 2 |- - == - = - - 142

LD [IY],BA CF,DC [IY] <A, [IY+1] -B 5 2 |- - === = - = 142
[IY],HL CF,DD [IY] <L, [IY+1] ~H 5 2 |- - == - = - - 142

[IY],IX CF,DE [IY] < IX), [IY+1] «1X(H) 5 2 |- - === = - - 142

[IYL,1Y CF,DF [IY] < 1Y), [IY+1] <1YH) 5 2 |- - == - = - = 142

LD [SP+dd],BA| CF,74,dd [SP+dd] — A, [SP+dd+1] —B 6 3 |l--=-=-=-=-- - 143
[SP+dd],HL | CF,75,dd [SP+dd] L, [SP+dd+1] — H 6 3 |--=-=--=-- - 143
[SP+dd],IX | CF,76,dd [SP+dd] « IX(), [SP+dd+1]  IXH)| 6 3 |l--=-=-=-=-- = 143
[SP+dd],lY | CF,77,dd [SP+dd] 1Y (), [SP+dd+1] ~IYH)| 6 3 |--=-=--=-- - 143

EX BA,HL C8 BA - HL 3 1|---=-=--=-- 105
BA,IX Cc9 BA & 1X 3 1l--=-=---- - 105

BA,IY CA BA 1Y 3 1------- - 105

BA,SP CcB BA - SP 3 1|l-=-=-=-=--=-- 105
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4 INSTRUCTION SETS

8-bit Arithmetic and Logic Operation Instructions (1/4)

Mnemonic Machine Code Operation Cycle| Byte SC Comment | Page
1110UDNVC Z
ADD |AA 00 A - A+A 2 1|--00 ¢ttt 1 67
AB 01 A -~A+B 2 1 |--00 1t 1 t 1 67
Ajnn 02,nn A < A+nn 2 2 |--00 ¢t ¢t ¢t ¢ 67
A,[BR:lI] 04,11 A~ A+[BRiI] 3 2 |--00 ¢t 1t t 1 67
A,[hhll] 05,11,hh A —~ A+[hhll] 4 3 |--00 1 ¢t 11t 68
A,[HL] 03 A+[HL] 2 1 |1--001¢t ¢t 1t ¢ 68
AIX] 06 +[IX] 2 1 |--00 ¢t ¢t 1t 1 68
AllY] 07 A+lY] 2 1 |1--001¢t ¢t 1t ¢ 68
A,[IX+dd] | CE,00,dd +[|X+dd] 4 3|--00 ¢ 1t 1t 1 69
A,[lY+dd] | CE,01,dd A+[Y+dd] 4 3|--00 ¢t 1t ¢ 1 69
A, [IX+L] CE,02 A A+[|X+L] 4 2 |--00 ¢ 1t t 1 69
A[IY+L] CE,03 A —A+H[IY+L] 4 2 |--00 ¢t ¢t t 1 69
[HL],A CE,04 [HL] « [HL]+A 4 2 |1--00 ¢ 1t t 1 70
[HL],#nn CE,05,nn [HL] « [HL]+nn 5 3 |--00 1t 1t ¢t ¢ 70
[HL],[1X] CE,06 [HL] < [HL]+[IX] 5 2 |--00 ¢ 1t t 1 71
[HLL,[1Y] CE,07 [HL] < [HL]+[1Y] 5 2 |--001 t ¢t ¢ 71
ADC |AA 08 A -A+A+C 2 1 |--00 ¢ 1t 1 60
AB 09 A -A+B+C 2 1 |--00 ¢ ¢t 1t 1 60
Aj#nn 0A,nn A - A+nn+C 2 2 1--00 1t 1t 1t ¢ 60
A,[BR:lI] ocC,lI A~ A+[BR:ll]+C 3 2 |--00 1t ¢t 1t 1t 60
A,[hhll] 0D,ll,hh A — A+[hhll]+C 4 3|--00 ¢ 1t t 1 61
A,[HL] 0B A - A+[HL]+C 2 1 |--00 1t 1 ¢ 1 61
AlIX] OE A - A+[IX]+C 2 1 |--00 ¢ 1 t 1 62
AllY] OF A ~A+IY]+C 2 1 |1--0019t 1t 1 1 62
A,[IX+dd] | CE,08,dd A « A+[IX+dd]+C 4 3|--00 ¢ 1t t 1 62
A,[lY+dd] | CE,09,dd A — A+[lY+dd]+C 4 3 |--00 1t ¢ 1t 1 62
A[IX+L] CE,0OA A« A+[IX+L]+C 4 2 |--00 1 1t ¢t 1 63
AllY+L] CE,0B A —A+IY+L]+C 4 2 |--00 1 ¢t ¢t ¢ 63
[HL],A CE,0C [HL] < [HL]+A+C 4 2 |--00 1 1t ¢t 1 63
[HL],#nn CE,0D,nn [HL] «~ [HL]+nn+C 5 3 |--00 1t 1t ¢t ¢ 64
[HL],[1X] CE,OE [HL] < [HL]+[IX]+C 5 2 |--00 1 1t ¢t 1 64
[HLL,[1Y] CE,OF [HL] <« [HL]+[IY]+C 5 2 |--001t ¢t ¢t ¢ 64
SUB |AA 10 A-A-A 2 1 |--00 1t 1 1t 1 180
AB 11 A~A-B 2 1 |--001t 1 ¢t 1 180
A#nn 12,nn A ~A-nn 2 2 |--00 ¢t ¢t t ¢ 180
A,[BR:lI] 14,11 A ~A-[BRilI] 3 2 |--001 t ¢t ¢ 180
A,[hhll] 15,I1,hh A —~A-[hhll] 4 3 |--00 1 1 ¢t 1 181
A,[HL] 13 A ~A-[HL] 2 1 |--001t 1 ¢t 1 181
AIX] 16 A A-[IX] 2 1 |--00 ¢t 1 t 1 181
AlllY] 17 A -A-IY] 2 1 |--001t 1 ¢t 1 181
A,[IX+dd] | CE,10,dd A — A-[IX+dd] 4 3 |--001 1t ¢t 1 182
A[lY+dd] | CEJ1,dd A < A-[IY+dd] 4 | 3 |--001 ¢t ¢t ¢ 182
A [IX+L] CE,12 A —A-[IX+L] 4 2 |--00 1t 1 ¢t 1 182
Aly+L] |CE13 A A-[IY+L] 412 |--00 1t 1 113 182
[HL],A CE14 [HL] < [HL]-A 4 2 |--00 1 1t ¢t 1 183
[HL],#nn CE,15,nn [HL] —[HL]-nn 5 3 |--001 ¢ ¢t 1 183
[HL],[1X] CE,16 [HL] < [HL]-[1X] 5 2 |--00 1 1t ¢t 1 184
[HLLIY] |[CEa7 [HL] < [HLI-[1Y] 512 |--00 1t ¢ ¢ 184
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4 INSTRUCTION SETS

8-bit Arithmetic and Logic Operation Instructions (2/4)

Mnemonic Machine Code Operation Cycle| Byte SC Comment | Page
I1I0UDNVC Z

SBC [AA 18 A ~A-A-C 2 1|--00 1t ¢t 1 1 167
A,B 19 A ~A-B-C 2 1 |1--001t ¢ ¢t 1 167
Ajnn 1A,nn A ~A-nn-C 2 2 |--00 ¢t ¢t ¢t ¢ 167
A,[BR:ll] 1cll A ~A-[BRiI]-C 3 2 |1--00 1t 1t 1t 1t 167
A,[hhll] 1D,Il,hh A —A-[hhll]-C 4 3 |--00 ¢t ¢t 1t 1 168
A,[HL] 1B A —A-[HL]-C 2 1 |1--001t ¢ ¢t 1 168
AIX] 1E A ~A-[IX]-C 2 1 |--00 1t ¢t 1 1 168
AlY] 1F A <A-[lY]-C 2 1 |1--001t ¢ ¢t 1 168
A,[IX+dd] | CE,18,dd A « A-[IX+dd]-C 4 3 |--00 11t ¢t 1t 1 169
A,[lY+dd] | CE,19,dd A < A-[IY+dd]-C 4 3 |--00 1t 1t 1 1t 169
A, [IX+L] CE,1A A < A-[IX+L]-C 4 2 |--00 1t 1t ¢t ¢ 169
A[IY+L] CE,1B A <A-[lY+L]-C 4 2 |1--00 1t 1t 1 ¢ 169
[HL],A CE,1C [HL] < [HL]-A-C 4 2 |--00 1t 1t ¢t ¢ 170
[HL],#nn CE,1D,nn [HL] —[HL]-nn-C 5 3 |--00 1t 1t 1 ¢ 170
[HL],[1X] CE,1E [HL] < [HL]-[IX]-C 5 2 |--00 1t 1t ¢t ¢ 171
[HL],[1Y] CE,1F [HL] [HL]-[I'Y]-C 5 2 |--00 1t 1t 1 1t 171
AND |AA 20 A-ACA 2 1|---=-1 == 75
A,B 21 A-AB 2 1 |--=-=-1 - =1 75
Ajnn 22,nn A —~Alnhn 2 2 |l--=-=-1 - =1 75
A,[BR:ll] 24,1 A ~ABRII 3 2 |---=-1 - =1 75
A,[hhll] 25,11,hh A — AThhll] 4 3 |l---=-1 - -1 76
A,[HL] 23 A —ATJHL] 2 1 |]--=-=-1 - =1 76
AlIX] 26 A < AIX] 2 1l--=-=-1-=-=1 76
AlY] 27 A —ATIY] 2 1 |--=-=-1 - =1 76
A,[IX+dd] | CE,20,dd A < A[JIX+dd] 4 3 |l----1 - -1 77
A,[lY+dd] | CE,21,dd A~ ATJIY+dd] 4 3 /l---=-1 - =1 77
A [IX+L] CE,22 A < AIX+L] 4 2 |l---=-1 - -1 77
A[IY+L] CE,23 A —AIY+L] 4 2 l---=-1 - =1 77
B.#nn CE,BO,nn B ~BLnn 3 3 |l--=-=-1 - =1 78
L #nn CE,B1,nn L ~LOnn 3 3 /l---=-1 - =1 78
H,#nn CE,B2,nn H~HOn 3 3 |l---=-1 - =1 78
SC.#nn 9C,nn SC ~ SCnn I A A 79
[BR:II],#nn | D8,II,nn [BR:II] «[BR:II]Chn 5 3 |l--=--1t --1 79
[HL],A CE,24 [HL] < [HL]OA 4 2 |--=-=-1 = =1 79
[HL],#nn CE,25,nn [HL] < [HL]Onn 5 3 |l--=-=-1-=1 80
[HL],[IX] CE,26 [HL] < [HL]OOIX] 5 2 |l--=-=-1 - =1 80
[HLL,[1Y] CE,27 [HL] —[HL]OY] 5 2 |--==-1 - =1 80
OR AA 28 A-ACA 2 1 |--=-=-1-=1 149
A,B 29 A ~AB 2 1 ]--=-=-1 - =1 149
A#nn 2A,nn A ~Alhn 2 2 |---=-1 - =1 149
A,[BR:lI] 2G| A - ABRII] 3 2 |---=-1 - =1 150
A,[hhll] 2D,II,hh A —~AJhhl] 4 3 /l---=-1 - =1 150
A,[HL] 2B A~ AHL] 2 1 |]--=-=-1 - =1 150
A,[IX] 2E A < ADIX] 211 |-=-=-=-1 -1 151
AllY] 2F A <AlY] 2 1 |]--=-=-1 - -1 151
A,[IX+dd] | CE,28,dd A < AJIX+dd] 4 | 3 |-=-==1 - =1 151
A[lY+dd] | CE,29,dd A ALY +dd] 4 3 |l----1 - =1 151
AlIX+L] | CE2A A < ALJIX+L] 412 |--=-—-1 - -1 152
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4 INSTRUCTION SETS

8-bit Arithmetic and Logic Operation Instructions (3/4)

Mnemonic Machine Code Operation Cycle| Byte SC Comment | Page
11 10 DNV CZ
OR AllY+L] CE,2B A AIY+L] 4 2 |- - -1 - =1 152
B,#nn CE,B4,nn B —~BOnn 3 3 |1- - -t - =1 152
L#nn CE,B5,nn L ~LOnn 3 3 |- - -t - =1 152
H,#nn CE,B6,nn H ~HOnn 3 3 |- - -t - =1 153
SC,#nn 9D,nn SC — SCnn 312|177 T 153
[BR:II,#nn | D9,Il,nn [BR:I] < [BR:I]Cnhn 5 3 |1- - -t - =1 153
[HL],A CE,2C [HL] ~[HL]CA 4 2 |- - -1 - -1 154
[HL],#nn CE,2D,nn [HL] < [HL]Onn 5 3 |1- - -t - =1 154
[HL],[1X] CE,2E [HL] [HL]IX] 5 2 |- - -1 - -1 154
[HL],[1Y] CE,2F [HL] < [HL]OIY] 5 2 |- - -1 - -1 154
XOR |AA 38 A-ATA 2 11- - -t - -1 189
A,B 39 A ~AOB 2 1 |- - -1t - -1 189
A#nn 3A,nn A ~AlOnNn 2 2 |- - -1 - =1 189
A,[BR:ll] 3C,lI A - AO[BR:I] 3 2 |- - -1 - -1 189
A,[hhll] 3D,Il,hh A —~AO[hhll] 4 3 |- - -t - -1 190
A,[HL] 3B A —~AO[HL] 2 1 |- - -1 - -1 190
AIX] 3E A —AO[IX] 2 11- - -t - =1 190
AlY] 3F A —AO[lY] 2 1|- - -1 - -1 190
A,[IX+dd] | CE,38,dd A — AQ[IX+dd] 4 3 |- - -1t - =1 191
A,[lY+dd] | CE,39,dd A —AQ[lY+dd] 4 3 |- - -1 - -1 191
A, [IX+L] CE,3A A« AO[IX+L] 4 2 |- - -1 - =1 191
A[IY+L] CE,3B A —AT[IY+L] 4 2 |- - -1 - -1 191
B.,#nn CE,B8,nn B ~BOnn 3 3 |- - -1 - =1 192
L #nn CE,B9,nn L ~LOnn 3 3 |1- - -t - =1 192
H,#nn CE,BA,nn H~HOnn 3 3 |- - -1 - =1 192
SC.,#nn 9E,nn SC . SCOnn 3 2 |t 1 Tttt 193
[BR:II],#nn | DAll,nn [BR:I] ~[BR:II]Cnn 5 3 |- - -1 - = 193
[HL],A CE,3C [HL] ~[HL]OA 4 2 |- - -1 - =1 193
[HL],#nn CE,3D,nn [HL] ~[HL]Onn 5 3 |- - -1 - =1 194
[HL],[1X] CE,3E [HL] ~[HL]O[IX] 5 2 |- - -1 - =1 194
[HL],[1Y] CE,3F [HL] ~[HL]O[IY] 5 2 |- - -1 - -1 194
CP AA 30 A-A 2 11- - -t ¢t 11 90
A,B 31 A-B 2 1 |- - -t 1 1t 90
A#nn 32,nn A-nn 2 2 |- - -t t 11 90
A,[BR:I] 34,1 A-[BR:II] 3 2 |- - -t 1t 1 90
A,[hhll] 35,l1,hh A-[hhll] 4 3 |- - -t 1 1t 91
A,[HL] 33 A-[HL] 2 1 |- - -t 1 1t 91
A,[IX] 36 A-[IX] 2 1|- - -1t 1 ¢t 92
AlllY] 37 A-[lY] 2 1 |- - -t 1 1t 92
A,[IX+dd] | CE,30,dd A-[IX+dd] 4 3 |- - -1t 1 1t 92
A[lY+dd] | CE,31,dd A-[1Y+dd] 4 3 |- - -t 1 1t 92
A,[IX+L] CE,32 A-[IX+L] 4 2 |- - -t 1ttt 93
A[lY+L] CE,33 A-[1Y+L] 4 2 |- - -t 1 1t 93
B,#nn CE,BC,nn B-nn 3 3 |- - -ttt 3 93
L,#nn CE,BD,nn L-nn 3 3 |- - -ttt 3 94
H,#nn CE,BE,nn H-nn 3 3 |- - -ttt 3 94
BR,#hh CE,BF,hh BR-hh 3 3 |- - -t 1 1t 94
[BR:II],#nn | DB,II,nn [BR:]-nn 4 3 |- - -t 1ttt 95
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4 INSTRUCTION SETS

8-bit Arithmetic and Logic Operation Instructions (4/4)

Mnemonic Machine Code Operation Cyclg Byte SC Comment | Page
I1I0UDNVC Z

CP [HL],A CE,34 [HL]-A 3 2 |--==1 1t 1t 1 95
[HL]#nn CE,35,nn [HL]-nn 4 3 |l--=--1t 1t 1t 1 96
[HL],[IX] CE,36 [HL]-[IX] 4 2 |--==1 1t 1t 1 96
[HL],[1Y] CE,37 [HL]-[I'Y] 4 2 |--==1 1t 11 96

BIT A.B 94 AB 2 1|l--=-=-1t-=1 81
Aj#nn 96,nn Alnn 2 2 |l--=-=-1 = =1 81

B,#nn 97,nn BOnn 2 2 |l---=-1 = =1 81
[BR:I],#nn | DC,ll,nn [BR:I]CNn 4 3|l----1t -=-1 82
[HL],#nn 95,nn [HL]OnNn 3 2 |----1 - -1 82

INC A 80 A A+l 2 1|l------=- t 106
B 81 B-B+1 2 1 |1--=---- = 1 106

L 82 L—L+1 2 1|l------=- t 106

H 83 HH+1 2 1 |1--=---- = 1 106

BR 84 BR~BR+1 2 1|l------=- 0 106

[BR:IN] 85,11 [BR:] < [BR:II]+1 4 2 |l---=- === 1 107

[HL] 86 [HL] « [HL]+1 3 1|l------=- 0 107

DEC |[A 88 A-A-1 2 1 |1--=---- = 1 102
B 89 B~B-1 2 1|l------=- 0 102

L 8A L-L-1 2 1 |1--=---- = 1 102

H 8B H<H-1 2 1|l------=- 0 102

BR 8C BR~BR-1 2 1 |1--=---- = 1 102

[BR:IN] 8Dl [BR:II] < [BR:l]-1 4 2 |l-- === == 0 102

[HL] 8E [HL] ~[HL]-1 3 1 |1--=---- = 1 103

CPL [A CE,AQ A-A 3 2 |l--=-=-1 - =1 101
B CEA1l B-B 3 2 |---=-1 - =1 101

[BR:IN] CE,A2/I [BRiII] ~[BR:I] 5 3 |l--=-=-1-=1 101

[HL] CEA3 [HL] <[HL] 4 2 |---=-1 - =1 101

NEG [A CE,A4 A-0OA 3 2 |--00 1t ¢t 1t 1 148
B CE,A5 B-~0-B 3 2 |--00 1t ¢t 1t 1 148

[BR:IN] CE,A6,lI [BR:II] < O-[BR:II] 5 3 |--00 ¢t ¢t 1t 1 148

[HL] CEA7 [HL] < O-[HL] 4 2 |--00 1t ¢t 1t 1 148

MLT CE,D8 HL «L*A 2|1 2|----1 0 0 t|MODELY3 | 147
DIV CE,D9 L « HL/A, H — Remainder 3|2 |--—--=1 1t 0 t]only 104
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4 INSTRUCTION SETS

16-bit Arithmetic Operation Instructions (1/2)

Mnemonic Machine Code Operation Cycle| Byte SC Comment | Page
11 10 D N C Z
ADD |BABA CF,00 BA - BA+BA 4 2 |- - -1 Tt 71
BA,HL CF,01 BA -« BA+HL 4 2 |- - -1 [ 71
BA,IX CF,02 BA - BA+IX 4 2 |- - -1 Tt 71
BA,IY CF,03 BA - BA+lY 4 2 |- - -1 [ 71
BA,#mmnn| CO,nn,mm BA - BA+mmnn 3 3 |- - -1 t ot 72
HL,BA CF,20 HL -« HL+BA 4 2 |- - -1 [ 72
HL,HL CF21 HL « HL+HL 4 2 |- - -1 Tt 72
HL,IX CF,22 HL « HL+IX 4 2 |- - -1 [ 72
HL,IY CF,23 HL « HL+IY 4 2 |- - -1 Tt 72
HL,#mmnn| C1,nn,mm HL « HL+mmnn 3 3 |- - -1 t ot 72
IX,BA CF,40 IX « IX+BA 4 2 |- - -1 Tt 73
IX,HL CF41 IX — IX+HL 4 2 |- - -1 [ 73
IX,#mmnn | C2,nn,mm IX < IX+mmnn 3 3 |- - -1 Tt 73
1Y,BA CF,42 1Y < 1Y+BA 4 2 |- - -1 [ 73
1Y,HL CF,43 1Y < 1Y+HL 4 2 |- - -1 Tt 73
IY #mmnn | C3,nn,mm 1Y < 1Y+mmnn 3 3 |- - -t t ¢ 74
SP,BA CF,44 SP.~ SP+BA 4 2 |- - -1 [ 74
SP,HL CF,45 SP . SP+HL 4 2 |- - -1 1 74
SP.#mmnn| CF,68,nn,mm SP « SP+mmnn 4 4 |- - -1 Tt 74
ADC |BABA CF,04 BA - BA+BA+C 4 2 |- - -1 I 65
BA,HL CF,05 BA - BA+HL+C 4 2 |- - -1 Tt 65
BA,IX CF,06 BA -« BA+IX+C 4 2 |- - -1 1 65
BA,IY CF,07 BA -« BA+IY+C 4 2 |- - -1 [ 65
BA#mmnn| CF,60,nn,mm | BA -« BA+mmnn+C 4 4 |- - -1 I 65
HL,BA CF,24 HL -« HL+BA+C 4 2 |- - -1 [ 66
HL,HL CF,25 HL « HL+HL+C 4 2 |- - -1 I 66
HL,IX CF,26 HL « HL+IX+C 4 2 |- - -1 Tt 66
HL,IY CF,27 HL « HL+IY+C 4 2 |- - -1 I 66
HL,#mmnn | CF,61,nn,mm HL « HL+mmnn+C 4 4 |- - -1 T 66
SUB |BABA CF,08 BA - BA-BA 4 2 |- - -1 I 184
BA,HL CF,09 BA - BA-HL 4 2 |- - -1 Tt 184
BA,IX CF,0A BA ~ BA-IX 4 2 |- - - Tt 184
BA,IY CF,0B BA - BA-lY 4 2 |- - -1 I 184
BA,#mmnn| DO,nn,mm BA — BA-mmnn 3 3 |1- - - Tt 185
HL,BA CF,28 HL -« HL-BA 4 2 |- - -1 Tt 185
HL,HL CF,29 HL « HL-HL 4 2 |- - - Tt 185
HL,IX CF,2A HL « HL-IX 4 2 |- - -1 I 185
HL,IY CF,2B HL « HL-1Y 4 2 |- - -1 Tt 185
HL,#mmnn| D1,nn,mm HL —« HL-mmnn 3 3 |- - -1 T 185
IX,BA CF,48 IX ~1X-BA 4 2 |- - - Tt 186
IX,HL CF,49 IX « IX-HL 4 2 |- - -1 Tt 186
IX,;#mmnn | D2,nn,mm IX < IX-mmnn 3 3 |- - -1 ot 186
1Y,BA CF,4A 1Y ~1Y-BA 4 2 |- - -1 Tt 186
IY,HL CF,4B 1Y < 1Y-HL 4 2 |- - -t Tt 186
IY #mmnn | D3,nn,mm 1Y < 1Y-mmnn 3 3 |- - -1 T 187
SP,BA CF4C SP- SP-BA 4 2 |- - -t Tt 187
SP,HL CF,4D SP. SP-HL 4 2 |- - -1 I 187
SP.#mmnn| CF,6A,nn,mm | SP— SP-mmnn 4 4 |- - -1 Tt 187
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4 INSTRUCTION SETS

16-bit Arithmetic Operation Instructions (2/2)

Mnemonic Machine Code Operation Cycle| Byte SC Comment | Page
I1I0UDNVCZ
SBC |BABA CF,0C BA - BA-BA-C 4 2 |-=-==1 1t 1t 1 171
BA,HL CF,0D BA - BA-HL-C 4 2 |--=-=11 11 171
BA,IX CF,0E BA - BA-IX-C 4 2 |-=-==1 1t 11 171
BA,IY CF,0F BA - BA-IY-C 4 2 |--=-=11 11 171
BA . #mmnn| CF,62,nn,mm BA - BA-mmnn-C 4 4 |- - — — ¢t ¢t ¢ ¢ 172
HL,BA CF,2C HL - HL-BA-C 4 2 |--=-=11 11 172
HL,HL CF,2D HL « HL-HL-C 4 2 |-=-==1 1t 1t 1 172
HL,IX CF,2E HL « HL-IX-C 4 2 |--=-=11 11 172
HL,IY CF,2F HL « HL-1Y-C 4 2 |-=-==1 1t 1t 1 172
HL,#mmnn| CF,63,nn,mm HL « HL-mmnn-C 4 4 |- - - -1t ¢t ¢ 1 172
CcP BA,BA CF,18 BA-BA 4 2 |--==1 1t 11 97
BA,HL CF,19 BA-HL 4 2 |--==1 1t 11 97
BA,IX CF,1A BA-IX 4 2 |-=-=-=1 1t 11 97
BA,IY CF,1B BA-1Y 4 2 |--==1t 1t 1t 1 97
BA,#mmnn| D4,nn,mm BA-mmnn 3 3 |--=-=-1t 1t 1t 97
HL,BA CF,38 HL-BA 4 2 |--==1 1t 1t 1 98
HL,HL CF,39 HL-HL 4 2 |--=-=1 1t 11 98
HL,IX CF,3A HL-IX 4 2 |--==1t 1t 1t 1 98
HL,IY CF,3B HL-1Y 4 2 |-=-=-=1 1t 11 98
HL,#mmnn| D5,nn,mm HL-mmnn 3 3 |--=-=-1 1t 1t 1 98
IX,#mmnn | D6,nn,mm IX-mmnn 3 3 |--=-=-1 1t 1t 99
IY ,#mmnn | D7,nn,mm 1Y -mmnn 3 3 |--=-=-1 1t 1t 1 99
SP,BA CF,5C SP-BA 4 2 |--=-=1 111 100
SP,HL CF,5D SP-HL 4 2 |--==1 1t 1t 1 100
SP.#mmnn| CF,6C,nn,mm | SP-mmnn 4 4 |- - — — ¢ ¢t ¢ 1t 100
INC BA 90 BA - BA+1 2 1|l------- t 107
HL 91 HL « HL+1 2 1/l------ - ? 107
IX 92 IX «IX+1 2 1|l------- $ 107
Y 93 1Y «1Y+1 2 1/l------ - ? 107
SP 87 SP SP+1 2 1/l------- $ 108
DEC BA 98 BA - BA-1 2 1/l------ - ? 103
HL 99 HL « HL-1 2 1l------- $ 103
IX 9A IX <1X-1 2 1/---=--=-- = 1 103
Y 9B 1Y <1Y-1 2 1l------ - $ 103
SP 8F SP-SP-1 2 1|l------ - 0 103
Auxiliary Operation Instructions
Mnemonic Machine Code Operation Cycle| Byte SC Comment | Page
I1I0OUDNVC Z
PACK DE B A A 2 1|l-----=--- 155
(* Im[* [n]—»[m[n]
UPCK DF A B A 2 1|l-------- 188
[m[n]—>[0]m[0]n]
SEP CE,A8 B A B A 3 2 |- - - - - - - _ 173
[ [or***xxx] (00000000 0¥ **+++ ]
‘ ‘1*******‘$‘11111111‘1*******‘
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Rotate/Shift Instructions (1/2)

INSTRUCTION SETS

Mnemonic

Machine Code

Operation

Cycle

Byte

SC

Comment

1110 U D N

Page

RL A

CE,20

'[c]«[7[6]5]3]2]1]0]«
A

162

CE91

'[c]«[7[6]5]432]1]0]«
B

162

[BRiI]

CE,92]I

'[cl«-[7]6]5]4[3]2[1]0]«
[BRiI]

163

[HL]

CE, 93

'[c]«[7[6]5]al3]2]1]0]«
[HL]

163

RLC [A

CE94

<«'[7]6[5[4[3[2[1]0]«’
A

163

CE, 95

<«'[7]6[5[4[3[2[1]0]«"
B

163

[BRiI]

CE,9%6,lI

o EE <+

164

(HL]

CE, 97

o EE <+

164

RR A

CE,98

'»[7[6[54[32]1]0] »[c}/
A

164

CE,99

'»[7[6[54[32]1]0] »[c}/
B

164

[BRiI]

CE9All

'»[7[6]5[4[3[2][1]0] »[c]]
[BRiI]

165

(HL]

CE,9B

'»[7[6[54[3]2]1]0] »[c}/
[HL]

165

RRC |[A

CE,9C

'»[7]6[5[4[3[2[1[0}!»[C]
A

166

CE,9D

'»[7]6[5[4[3[2[1[0}'»[C]
B

166

[BRiI]

CE9E |l

u#

166

(HL]

CE,9F

uu

166

SLA |A

CE,80

[c]«{7]6]5]4[3[2[1]0]«-0
A

173

CE81

[cl«{7]6]5]4[3[2[1]0]«-0
B

173

[BRiI]

CE, 82/l

(c]«{7]6[5]4[3[2[1]0]«-0

[BR:II]

174

[HL]

CE,83

«+0
HL

174

SLL A

CE84

[c]«{7]6]5]4[3[2[1]0]«-0
A

175

CE,85

[c]«{7]6]5]4[3[2[1]0]«-0
B

175

[BRiI]

CE,86,lI

«+0
BR:

175

[HL]

CE,87

«+0
HL

176
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4 INSTRUCTION SETS

*

Rotate/Shift Instructions (2/2)

Mnemonic Machine Code Operation Cycle| Byte Comment | Page
1I1I0UDNVC Z

SRA |[A CE,88 Em 3 2 |--=-=-1011 177

A
B CE,89 Em 3 2 |--=--=-101 1 177

B
[BR:I] CE,8A\ll Em 5 3 |----—101 1 177

[BR:II]
[HL] CE,8B Em 4 2 |----—101 1t 178
[HL]

SRL |[A CE,8C o0»[7]6]5[4[3]2]1]0]»[C] 3 2 |--=--0-1 1 178

A
B CE,8D o0»[7]6]5[4[3]2]1]0]»[C] 3 2 |--=--0-1 1 178

B
[BR:II] CE,8E,ll o0-»[7]6]5[4[3]2]1]0]»[C] 5 3 |----0-11 179

[BR:II]
[HL] CE,8F o0-»[7]6]5[4[3]2]1][0]»[C] 4 2 |--=--0-1 1 179
[HL]
Stack Control Instructions
Mnemonic Machine Code Operation Cycle| Byte SC Comment | Page
I110UDNVCZ

PUSH [A CF,BO [SP-1] - A, SP~SP-1 3 2 |-=-=-=-=-=- == 158
B CF,B1 [SP-1] - B, SP—SP-1 3 2 |--=-=-=-- - - 158
L CF,B2 [SP-1] ~L, SP~SP-1 3 2 |--=-=-=-=- == 158
H CF,B3 [SP-1] - H, SP~SP-1 3 2 |-=-=-=-=-- - - 158
BR A4 [SP-1] - BR, SP~SP-1 3 1l--=---=-=-- 159
SC A7 [SP-1] — SC, SPSP-1 3 1l-----=--- 160
BA A0 [SP-1] - B, [SP-2] - A, SP-SP-2| 4 1|l-----=-- - 158
HL Al [SP-1] «H, [SP-2] L, SP-SP-2| 4 1|]-=-=-=-=-==- - 158
IX A2 [SP-1] < IX(H), [SP-2] - IX(L), SP-SP-2| 4 1l-----=-- - 158
Y A3 [SP-1] < IY(H), [SP-2] < 1Y (L), SP~SP-2| 4 1l--=---=--- 158
EP A5 [SP-1] — EP, SP-SP-1 3 1l-----=-- - 159
IP A6 [SP-1] -« XP,[SP-2] - YP,SP-SP-2 | 4 1l--=---=--- 159
PUSH | ALL CF,B8 PUSH BA, HL, IX,1Y,BR 2i2|------ - - 160
ALE CF,B9 PUSH BA,HL,IX,IY,BRERIP| 15| 2 |- — = = — — — — MODEL2/3 only| 160
POP |[A CF,B4 A ~[SP], SP—SP+1 3 2 |--=-=--- - - 155
B CF,B5 B [SP], SP—SP+1 3 2 |--=-=-=-- - = 155
L CF,B6 L —[SP], SP—SP+1 3 2 |--=-=--- - - 155
H CF,B7 H~[SP], SP-SP+1 3 2 |--=-=-=-- == 155
BR AC BR~[SP], SP— SP+1 2 1l------- - 156
SC AF SC~[SP], SP~SP+1 2 1]+ ¢ttt ¢ ¢ 11 156
BA A8 A—[SP|,B~[SP+1],SP-SP+2 | 3 1l-----=-- - 155
HL A9 L —[SP],H<[SP+1],SP-SP+2 | 3 1l--=--=-=--- 155
IX AA IX() [SP], IX(H) - [SP+1], SP~SP+2 | 3 1l-----=-- - 155
Y AB 1Y(L) < [SP], IY(H) « [SP+1], SP—SP+2 | 3 1l--=---=--- 155
EP AD EP~[SP], SP—SP+1 2 1l------- - 156
IP AE YP—[SP], XP[SP+1], SP-SP+2| 3 1l-----=-=-- 156
POP |ALL CF,BC POP BR, 1Y, IX, HL, BA mfi2|------- - 157
ALE CF,BD POP IP,ER,BR,IY,IX,HL,BA| 14| 2 |- - = = — — — — MODEL2/3 only| 157

New code bank register NB and expand page registers EP/XP/YP are set only for MODEL2/3.
In MODELDO/1, instructions that access these registers cannot be used.
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Branch Instructions (1/4)

4 INSTRUCTION SETS

Mnemonic Machine Condition Operation Cycle| Byte SC Page
Code I1I0UDNVCZ
JRS rr FL,rr Unconditionable| MODEL0/1 2 2 l---=--=-= == 112
PC — PC+rr+1
MODEL2/3
PC - PC+rr+1, CB - NB
JRS C,rr E4,rr c=1 ~] MODEL0/1 2 2 |l-=-=-=-=-=- == 113
If Condition istrue,
NC,rr E5,rr C=0 then PC — PC+rr+1
dsePC.PCY2
Z,rr EG6,rr Z=1 MODEL2/3
If Condition istrue,
NZ,rr E7,rr Z=0 then PC — PC+rr+1, CB - NB
| dsPC.PC+2,NB-CB
JRS LT,rr CE,EO,rr |[NOV]=1 7 3 3 |l---=-=-=- == 113
LE,rr CE,E1,rr [ZONOV]=1
GT,Ir CE,E2,rr  |ZONOV]=0 MODELO0/1
GE,Ir CE,E3,rr  [[NOV]=0 If Condition istrue,
V,rr CE,E4,r |V=1 then PC — PC+rr+2
NV, 7 CEE5m [V=0 dsePC_PC+3
P,rr CE,E6,rr  |N=0
M,rr CE,E7,rr [N=1
FO,rr CE,E8,rr |FO=1
F1,rr CE,E9,rr [F1=1
F2,rr CE,EAIr |F2=1 MODEL2/3
F3,rr CE,EB,rr |F3=1 If Condition istrue,
NFO,rr CE,EC,ir |FO=0 then PC — PC+rr+2, CB — NB
NFLrr CE,ED,ir |F1=0 dsePC_PC+3,NB-CB
NF2,rr CE,EE,rr |F2=0
NF3,rr CE,EF,rr |F3=0 B
JRL qqrr F3,rr,qq  [Unconditionable] MODELO/1 3 3|l-------- 110
PC — PC+qqrr+2
MODEL2/3
PC - PC+qqrr+2, CB - NB
JRL C,qqrr ECrrqq |C=1 ~] MODEL0O/1 3 3|l------- - 111
If Conditionistrue,
NC,qqrr ED,r,qq |C= then PC — PC+qqrr+2
dsePC.PCY3
Z,qqrr EErrqq |[Z=1 MODEL2/3
If Conditionistrue,
NZ,qqrr EF,raq |Z=0 then PC — PC+qgrr+2, CB - NB
| dsPC_PCt3NB-CB
DJR NZ,rr F5,rr B=l MODELO/1 4 2 |-=-=-=-- == 1104
B ~B-1, If B=0,
then PC - PC+rr+1
dsPC_PCY2
MODEL2/3
B ~B-1, If B=0,
then PC — PC+rr+1, CB — NB
dsePCPC+2,NB-CB
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4 INSTRUCTION SETS

Branch Instructions (2/4)

Mnemonic Mgggige Condition Operation Cycle| Byte 1o U DS(I:\I Ve z Page
JP HL F4 Unconditionable| MODELO/L PC — HL 2 1 |--=-=----= 109
MODEL2/3 PC—HL, CB~NB
[kK] FD,kk Unconditionable | MODELO/1 PC(L)  [00KK], 4 2|---=----- 109
PC(H) — [00kk+1]
MODEL2/3 PC(L) — [00KK]
PC(H) — [00kk+1], CB - NB
CARS |rr FO,rr Unconditionable | MODELO/1 4 2 |l---=-=- == = 86
[SP-1] — PC(H), [SP-2] — PC(L),
SPSP-2, PC — PC+rr+1
MODEL2/3 (Minimum mode)
[SP-1] - PC(H), [SP-2] - PC(),
SP SP-2, PC - PC+rr+1, CB -« NB
MODEL2/3 (Maximum mode) 5
[SP-1] - CB, [SP-2] — PC(H),
[SP-3] ~ PCL), SP~SP-3,
PC - PC+rr+1, CB - NB
CARS (C,rr EO,rr =1 ~] MODEL0O/1 2 |l--=-=-=- == = 87
If Conditionistrue
then [SP-1] - PC(H), [SP-2] - PC),| 4
SPSP-2, PC - PC+rr+1
NC, it ELr  |c=0 elsePC PC+2 2
MODEL2/3 (Minimum mode)
If Conditionistrue
then [SP-1] - PC(H), [SP-2] -« PC(L),| 4
SP SP-2, PC - PCHrr+1,
Z,rr E2,rr Z=1 CBNB
éePC_PCt2,NB-CB | 2 |
MODEL2/3 (Maximum mode)
If Conditionistrue
NZrr E3,r Z=0 then [SP-1] — CB, [SP-2] —PCH), | 5
[SP-3] « PC(L), SP~SP-3,
PC - PC+rr+1, CB - NB
| dsePC_PC+2,NB-CB | 2 |
CARS |LT,rr CE,FO,rr  |[[NOV]=1 ~] MODEL0/1 3 |- - - - - - - = 88
LE,rr CE,F1rr [zONDV]=1 If Conditionistrue
GT,ir CEF2rr |ZOINOV]=0 then [SP-1] - PC), [SP-2] - PCL),| 5
GE,Ir CEF3rr |INDV]=0 ___SP-P2PCPCHmZ ] ]
Ve CEF4r |v=1 dsePC-PCH3 3
N CEF5r |V=0 MODEL2/3 (Minimum mode)
P CEF6 |N=0 If Conditionistrue
then [SP-1] - PC(H), [SP-2] - PCL),| 5
M,rr CE,F7,rr |N=1
SP SP-2, PC - PCHI1+2,
FO,rr CE,F8,rr  |FO=1 CBoNB
Fl,rr CE,FO,rr  |F1=1 elsePCF PC+3NBHCB ””””” 3
F2,rr CEFAm |F2=1 MODEL2/3 (Maxirmum mode)
F3,r CEFB,Ir_[F3=1 If Condition istrue
NFO,rr CE,FC,ir |F0=0 then [SP-1]  CB, [SP-2] — PC(H), 6
NF1,rr CE,FD,rr |F1=0 [SP-3] — PC(L), SP—SP-3,
NF2,rr CE,FE,ir |F2=0 PC — PC+r+2, CB - NB
NF3,rr CEFF.r |F3=0 | dsePC_PC+3NB-CB | 3 |
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Branch Instructions (3/4)

Mgggige Condition Operation Cycle| Byte 110U DS(I:\I vVez Page
CARL | qqrr F2,rr,gg  |Unconditionable|] MODEL0/1 5 3 |- - - - - - - _ 84
[SP-1] ~ PC(H), [SP-2] — PC(L),
SP— SP-2, PC - PC+qarr+2
MODEL2/3 (Minimum mode)
[SP-1] — PC(), [SP-2] - PCy),
SP~SP-2, PC- PC+qqrr+2, CB ~NB
MODEL2/3 (Maximum mode) 6
[SP-1] — CB, [SP-2] — PC(H),
[SP-3] - PC(L), SP—SP-3,
PC - PC+qqrr+2, CB - NB
MODEL0/1 3 |- - - - - - - _ 85
If Condition istrue
then [SP-1] - PCH), [SP-2] - PCL),| 5
SP .~ SP-2, PC - PC+qqrr+2

Mnemonic

CARL [ C,qqrr E8,rr,qq =1

NC,qqrr E9,rrqq |C=0

MODEL2/3 (Minimum mode)

If Condition istrue
then [SP-1] - PC(H), [SP-2] - PC(),| 5
SP.- SP-2, PC — PC+qqrr+2,

Z,qqrr EA,irqq [Z=1 CBNB
dsePC_PCt3 NB-CB | 3 |
MODEL2/3 (Maximum mode)
If Condition istrue

NZ,qqrr EB,mqq [Z=0 then [SP-1] — CB, [SP-2] -« PC(H), | 6

[SP-3] - PC(L), SP—SP-3,
PC - PC+qqrr+2, CB - NB
| edsePC_PCt3NB-CB | 3 |

CALL | [hhll] FB,Il,hh  |Unconditionable| MODEL0/1 7 3 |l--=-=-= === 83
[SP-1] —« PC(H), [SP-2] — PC(L),
SP . SP-2, PC(L) — [hhlI],
PC(H) — [hhll+1]

MODEL2/3 (Minimum mode)
[SP-1] - PC(H), [SP-2] — PC(L),
SP.SP-2, PC(L) — [hhll],
PC(H) — [hhil+1], CB - NB

MODEL2/3 (Maximum mode) 8
[SP-1] — CB, [SP-2] — PC(H),
[SP-3] — PC(L), SPSP-3,
PC(L) [hhll], PC(H) — [hhll+1],
CB~NB

EO0C88 CORE CPU MANUAL EPSON 57



4 INSTRUCTION SETS

Branch Instructions (4/4)

Mnemonic

Machine Code

Operation

Cycle

Byte

SC Comment | Page

I110UDNVCZ

INT | [kk]

FC,kk

MODELO/1
[SP-1] - PC(H), [SP-2] - PCy),
[SP-3] - SC, SP~SP-3,
PC(L)  [00kk], PC(H) — [00kk+1]

MODEL2/3 (Minimum mode)
[SP-1] - PC(H), [SP-2] - PC(),
[SP-3] - SC, SP~SP-3,
PC(L)  [00kK], PC(H) — [00Kk+1],
CB-NB

MODEL2/3 (Maximum mode)
[SP-1] ~ CB, [SP-2] ~ PC(H),
[SP-3] < PC(L), [SP-4] ~ SC,
SP .~ SP-4, PC() - [00kK],
PC(H) — [00kk+1], CB —~ NB

———————— 108

RET

F8

MODEL0/1, MODEL2/3 (Minimum mode)
PC(L) — [SP], PC(H) — [SP+1],
SP-SP+2

MODEL2/3 (Maximum mode)
PC() — [SP], PCH) ~ [SP+1],
CB ~[SP+2],NB - CB, SP— SP+3

———————— 161

RETE

F9

MODEL0/1, MODEL2/3 (Minimum mode)
SC—[SP], PC(L) ~ [SP+1],
PC(H) ~ [SP+2], SP- SP+3

MODEL2/3 (Maximum mode)
SC~[SP], PCu)  [SP+1],
PC(H) — [SP+2], CB ~[SP+3],
NB - CB, SP-SP+4

Tttt 161

RETS

FA

MODEL0/1, MODEL2/3 (Minimum mode)
PC(L) ~[SP], PC(H)  [SP+1],
SP.SP+2, PC— PC+2

MODEL2/3 (Maximum mode)
PC(L) — [SP], PC(H)  [SP+1],
CB —[SP+2], NB - CB, SP— SP+3,
PC.PC+2

———————— 162

System Control Instructions

Mnemonic

Machine Code

Operation

Cycle

Byte

SC

Comment | Page
110U DNVC Z

NOP

FF

No Operation

———————— 149

HALT

CEAE

HALT

-------- 106

SLP

CEAF

SLEEP

———————— 176
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4 INSTRUCTION SETS

4.4 Detailed Explanation of Instructions

Here we will explain each instruction individually.
This explanation will be given according to the following format.

View of the explanation

Mnemonic Mnemonic meaning Number of bus cycles

ADC A, 1 Il Add with carry r reg. to A rediiiilIHINIIMIMITITITITTITIT 2 cyclesil

. Function A « A+r+C Mode Src: Register direct Addressing
Functlon_ —  Adds the content of the r register (A/B) and Dst: Register direct mode
explanation carry (C) to the A register. Example SetVaiie Resut Src indicates

Code MsB LsB sc the source and
Object code ———— [0]oJoJo[1]o]o]r JosHiooHI A B C 1 AINTYTcTZz] Dstindicates
o r Mnemonic | Code +D=0,U=0[18H] 25H] 0 | 3DH| o] o] o] o the destination

When multiple A0 ADC A A | osH 18H| 25H| 1 | 3EH| 0| O 0| O

instructions B|1| ADC A B | 09H 30H | DOH| O | OOH| 0| 0| 1| 1

are explained A 30H| FOH| 0 | 20H| 0| 0| 1| o

in one point, ag ilofulpInN[v]c]z 30H | 504| 0 | 8oH| 1| 1| o 9

we will note —l-fofol:f:]:]: -p=1,u=0| 18 | 25| 1 | 44| o] o o ¢

such things as eD=1,U=1| 18 | 25| 1 | 04| 0| o 1| 0

bits that Notes the hexadecimal for instructions | i i
nstruction execution

change by defined by codes example

instruction.

Status of the flag following instruction execution
— Does not change

0 Reset

1 Set/reset by execution result

[0 Decimal operation/ unpack operation enable

The meaning of the symbols are the same as for the instruction list. See section "4.3.2 Symbol meanings".
We will use the below symbols when explaining multiple registers as aggregations.

[T Data registers A/B, or A/B/L/H

ir e Index registers IX/IY

m ... 16-bit (pair) registers BA /HL or 16-bit registers (BA)/HL/IX/IY/(SP)
er.... New code bank register NB and expand page registers EP/XP/YP

ccl ....Branch conditions C/NC/Z/NZ
cc2 ....Branch conditions LT/LE/GT/GE/V/NV/P/M/F0/F1/F2/F3/NF0/NF1/NF2/NF3

Instructions for which the number of bus cycles differ in the maximum mode and minimum mode are
indicated with (MAX) and (MIN) for the number of cycles. MIN includes the MODELO/1.
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ADC A, r il Add with carry r reg.

Function A « A+r+C
Adds the content of the r register (A/B) and
carry (C) to the A register.

Code MSB LSB
‘olofolo]1]o]o]r JosHooHD
O r Mnemonic | Code
A0 | ADC A A | O8H
B/1| ADC A B | 09H
Flag njo/u[p/N|v]C|Z
e it B B T A B

to A reg/f/[[IHNITTHTTIITTRITTHHHTITIIINI 2 cycles|

Mode Src: Register direct

Dst: Register direct

Example Set Value Result
SC
A B C A NIvVIcTz
«D=0,U=0|18H| 25H| O | 3DH| 0| 0/ 0] O
18H | 25H 1 | 3EH 0 O O O
30H| DOH| O [ OOH| O] 05 1] 1
30H| FOH| 0 | 20H| 0| O 1] O
30H| 50H| O | 80H| 1| 1} 0O O
«D=1,U=0| 18 25 1 44| 0 Of 0O O
«D=1,U=1| 18 25 1 04| 0] O 1 O

ADC A, #nn [ljjiiiii Add with carry immediate data nn to A réilliiliilIIINIIIT 2 cycles)]

Function A -« A+nn+C
Adds 8-bit immediate data nn and carry (C)
to the A register.

Code MSB LsB
‘ofofojo]J1]o]1]0]oaH
. .n.n, |n

Flag njo/u/p[NjVv]c|z
el it A A A B

Mode Src: Immediate data
Dst: Register direct
Example Set Value Result
SC
A nn C A NIvIcz
D=0, U=0| 18H | 25H 0 | 3DH| 0| 0/ O] O
18H | 25H 1 | 3EH] 0| 0] O O
30H | DOH| O | OOH| O O] 1| 1
30H | FOH 0 | 20H| 0] 0O 1 O
30H | 50H 0 | 80H| 1| 1/ 0O O
«D=1,U=0| 18 25 1 44| 0 Of 0O O
«D=1,U=1| 18 25 1 04| 0] O 1 O

ADC A, [BR: ] jijii Add with carry location [BR:I to A regiljjjiliililIIIIINIII 3 cycles]

Function A -« A+ [BR:Il]+C

Adds the content of the data memory and the
carry (C) to the A register. The data memory

Mode Src: 8-bit absolute

Dst: Register direct

address has been specified by the content O]Example Set value Result
the BR_register (upper byte specification) and A BRI Cc | A SC
the 8-bit absolute addrekglower byte NV ClZ
specification). *D=0,U=0| 18H | 25H| 0 | 3DH| 0| O/ Of O
The content of the EP register becomes the 18H| 25H| 1 | 3EH| O] O] O O
page address of the data memory (MODEL2/3). 30H | DOH| O | OOH| 0| 0] 1| 1
Code MSB LSB 30H| FOH| O | 20H| 0| O] 1 O
ojoJofof1][1]o0]0JocH 30H|50H| 0 | 80H| 1| 1| 0 0
e — «D=1,U=0| 18 25 1 44| 0 Of 0O O
N | eD=1,U=1| 18 | 25| 1 | 04| 0| 0 1 0
Flag I1{I0j]U/D|N|V | C|Z
— =00 |s]|s
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ADC A, [hh 1] iifimim Add with carry location [hhil] to A regliiiiliIIHIIIITITITITING 4 cycles/]

Function A « A+[hhll]+C Mode Src: 16-bit absolute
Adds the content of the data memory and the Dst: Register direct
carry (C) to the A register. The data memoryE | s | ;
address has been specified by the 16-bit xample et vValue Result
absolute address hh A [[hhi]| Cc | A SC
The content of the EP register becomes the NV C Z
page address of the data memory (MODEL2/3).D=0,U=0| 18H| 25H| 0 | 3DH| 0| 0/ O] O
Code MSB LsB 18H | 25H 1 | 3EH 0| 0] O O
‘O‘O‘O‘Oll‘l‘O‘llODH 30H| DOH| O OOH| O O] 1| 1
——— 30H| FOH| 0 | 20H 0| 0| 1 O
N 30H| 50H| O | 80H| 1| 1| 0 O
‘ T hh |hh +D=1,U=0| 18 | 25 11| 44] 0 0 0 o
—— eD=1,U=1| 18 | 25| 1 | 04| o] o 1| O

Flag I1{I0JU/D|N|V | C|Z
e R A I I

ADC A, [HL] i Add with carry location [HL] to A reddiiililiIININITITTINIT 2 cycles)

Function A -« A+[HL]+C Mode Src: Register indirect
Adds the content of the data memory and the Dst: Register direct
carry (C) to the A regist_e_r. The data memc_erEXample SetValue Result
address has been specified by the HL register.
The content of the EP register becomes the A |lHU| c | A SC
page address of the data memory (MODEL2/3). NV C Z
Code VISB LsB «D=0,U=0|18H | 25H| O | 3DH| 0| 0/ 0] O
‘O‘O‘O‘Oll‘O‘l‘llOBH 18H | 25H 1 | 3EH 0 0O 0O O
30H | DOH| O [ OOH| O] O 1] 1
Flag I1|/I0JU|D|N|V |C|Z 30H | FOH 0 | 20H| 0] O 1 O
e M A T O T B 30H| 50H| O | 80H| 1| 1 O] O
«D=1,U=0| 18 25 1 441 0/ 0O 0O O
«D=1,U=1| 18 25 1 04| 0| 0 1/ O©
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ADC A, [ir] 1iimimini Add with carry location [ir reg.] to A reg/liiiiliiIINIINNITTINI 2 cyclesi]

Function A —« A+[ir]+C Mode Src: Register indirect
Adds the content of the data memory and the Dst: Register direct
carry (C) to the A register. The data memoryE | s | |
address has been specified by the ir register xample et vValue Result
(IXNY). Al@m| c|A sc
The content of the XP register (at time of IX NV ClZ
specification) or the YP register (at time of +D=0,U=0| 184 | 25H| 0 | 3DH| 0| O 0] O
IY specification) becomes the page address 18H| 25H| 1 | 3EH| 0| O] O O
of the data memory (MODEL2/3). 30H | DOH| O | OOH| 0| 0| 1| 1
Code  MsB LSB 30H| FOH| 0 | 20H| 0| 0 1 O
‘olofolof1]1]1]irJoEHOFHDO SOH | 50H) 0 | 80H] 1) 1] 0 0
: : +D=1,U=0| 18 | 25 | 1 | 44| 0| 0] O 0
O | _ir | Mnemonic | Code +D=1,U=1] 18 | 25| 1| 04| 0| 0 1 0

IX| 0| ADC A, [IX] | OEH
IY| 1| ADC A, [IY] | OFH

Flag I1{I0jU/D|N|V | C|Z
- —10|0]zt |z

ADC A, [ir+dd] i Add with carry location [ir reg. + dd] to A reglfjiiiIIII1III 4 cycles)|

Function A — A+ [irtdd] +C Mode Src: Register indirect with displacement
Adds the content of the data memory and the Dst: Register direct
carry (C) to the A register. The data memory
- Example Set Value Result
address has been specified by the sum of the
content of the ir register (IX/1Y) and the A ir+dd] C | A SC
displacement dd. NV C Z
The displacement dd is handled as signed *D=0,U=0| 18H| 25H| 0 | 3DH| 0| 0| 0] 0
data and the range is -128 to 127. 18H| 25H| 1 | 3EH| 0| O] O O
The content of the XP register (at time of IX 30H | DOH| O | OOH| 0| O] 1| 1
specification) or the YP register (at time of 304 | FoH| o | 204! o ol 1 o
IY specification) becomes the page address 30H | 50H| o | 8oHl 1] 1| of o
of the data memory (MODELZ2/3). .D=1,U=0| 18 | 25 1 221 o o o o
Code MSB LSB eD=1,U=1| 18 | 25 1 04| 0| 0 1 O©

‘1]1]ojo]J1l1]1]o]|cEH

‘olofolo]1]o]o]ir]osHooHD

. dd |

O ir Mnemonic Code
IX | 0 |ADC A, [IX+dd]| 08H
IY | 1 |ADC A, [IY+dd]| 09H

Flag I1{I0jU/D|N|V | C|Z
e i T A A I A B
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4 INSTRUCTION SETS

ADC A, [ir+L] i Add with carry location [ir reg. + L] to A regflljjjiliiliIIINII 4 cycles]|

Function A — A+[irtL]+C Mode Src: Register indirect with index register
Adds the content of the data memory and the Dst: Register direct
carry (C) to the A register. The data memory
address has been specified by the sum of thgxample Set value Result
content of the ir register (IX/IY) and the A i+ ¢ | A SC
content of the L register. N|VIC Z
The content of the L register is handled as *D=0,U=0| 18H | 25H| 0 | 3DH| 0| 0| 0/ O
signed data and the range is -128 to 127. 18H | 25H| 1 | 3EH| 0| O] O O
The content of the XP register (at time of IX 30H| DOH| O | ooH| o] o] 1| 1
specification) or the YP register (at time of 30H| FoH| o | 20H| o/ ol 1 o
IY specification) becomes the page address 30H| soH| o | soHl 1| 1| o o
of the data memory (MODELZ2/3). .D=1,U=0| 18 | 25 1 22 ol o o d

Code MSB LsB eD=1,U=1| 18 | 25| 1 | 04| o] o 1| O

‘1]1]ojof1/1]1]o0]|cEH

‘olofojo]1]o]1]ir JoaHoBHD

O ir Mnemonic Code
IX | 0 |ADC A, [IX+L]| OAH
IY | 1 |ADC A, [IY+L]| OBH

Flag I1{I0JU/D|N|V | C|Z
e e T A T I A I

ADC [HL], A [l Add with carry A reg. to location HLYIIIITIITITIITIINIING 4 cycles]

Function [HL] — [HL]+A+C Mode Src: Register direct
Adds the content of the A register and the Dst: Register indirect
carry (C) to the data memory that has been Example Setval Result
address specified by the HL register. P el value esu
The content of the EP register becomes the H| A | C |[HL SC
page address of the data memory (MODEL2/3). NV ClZ
Cod VISB LB D=0, U=0| 18H | 25H 0 | 3DH| 0| 0/ O] O
ode \13\1\0\0|1\1\1\§|CEH 18H| 25H| 1 | 3eH| o o 0o o
30H| DOH| 0O | OOH| O O] 1| 1
‘ofofolo]1]1]0]0]ocH 30H| FOH| 0 | 20H| 0| o 1| 0
Flag nlolulDINIVICcTZ 30H | 50H 0 | 80H| 1| 1| O O
+D=1,U=0| 18 | 25 | 1 | 44| 0/ 0] 0 Of
e T T B
D=1,U=1| 18 | 25 | 1 | 04| 0/ 0O 1 oOf
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4 INSTRUCTION SETS

ADC [HL], #nn i Add with carry immediate data nn to location [HYJ///////l/llIII| 5 cycles)|

Function [HL] < [HL]+nn+C Mode Src: Immediate data
Adds the 8-bit immediate data nn and the Dst: Register indirect
carry (C) to the data memory that has been E | s | :
address specified by the HL register. xample et vValue Result
The content of the EP register becomes the HU | nn | C |[HL SC
page address of the data memory (MODEL2/3). NV ClZ
D=0, U=0| 18H | 25H 0 | 3DH| 0| 0/ O] O
Code MlsB : AERET LSB o 18H| 25H| 1 | 3eH| o 0o 0o o
ENES N ENER RN 30H | DoH| 0 | ooH| o o 1 1
‘oloJofoJ1]1]o]1]obH 30H| FOH| 0 | 20H| O 0 1] O
30H | 50H| O | 80H| 1| 1] O O
‘ n n Inn
—_— +D=1,U=0| 18 | 25 | 1 | 44| 0| 0] O 0
Flag 1/I0]U DN VIC|Z eD=1,U=1| 18 | 25| 1 | 04| o] o 1] 0o

e Bt I T O A B

ADC [HL], [ir] [ Add with carry location [ir reg.] to location [HLYJ////IIIIII 5 cycles]/

Function [HL] — [HL] +[ir]+C Mode Src: Register indirect
Adds the content of the data memory that has Dst: Register indirect
been address specified by the ir register (IX/
1Y) and the carry (C) to the data memory thanample Set value Result
has been address specified by the HL register. HU | 1 | ¢ |[HL SC
The content of the EP register becomes the NV ClZ
page address of the data memory [HL] and *D=0,U=0| 184 | 25H| 0 | 3DH| 0| O/ 0] O
the content of the XP register (at time of IX 18H| 25H| 1 | 3EH| 0| O] O O
specification) or the YP register (at time of 30H | DOH| 0 | ooH| o| o 1| 1
IY specification) becomes the page address 30H| FoH!| o | 20H| o/ ol 1 o
of the data memory [ir] (MODEL2/3). 30H | 50| o | sonl 1l 1| o o
Code MSB LSB «D=1,U=0| 18 | 25 1| 44| 0] 0 0 O
‘1]1]ofof1]1]1]o]ceH eD=1,U=1 18 | 25| 1| 04| o] o 1 0

‘olofolof1]1]1]ir JoEHOFHD

a ir Mnemonic Code
IX| 0 |ADC [HL], [IX]| OEH
IY | 1 |ADC [HL], [IY]| OFH

Flag I1{I0jU/D|N|V | C|Z
e i T A A I A B
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4 INSTRUCTION SETS

ADC BA, P il Add with carry rp reg. to BA redfliiiliIIIIIINITTTITITITTGT 4 cycles]

Function BA - BA+rmp+C
Adds the content of the rp register (BA/HL/
IX/lY) and the carry (C) to the BA register.

Code MSB

Mode

Example
LSB

‘1]1]olof1l1]1]1]cFH

‘ofofojo]Jo[1] mp JoaH-07HD

O p Mnemonic Code
BA|00| ADC BA,BA | 04H

HL|{01| ADC BA, HL | O5H

IX 10| ADC BA, IX 06H

IY |11| ADC BA, IY 07H

Flag I1|{I0JU/DIN|V |C|Z
— ===t |t |t

Src: Register direct
Dst: Register direct

Set Value Result
SC

BA p C BA NIvIclz
1380H| 3546H 0 48C6H O | O | O| O
1380H| 3546H 1 48C7THO | O | O| O
1380H| EC80H 0 0000H O | O] 1| 1
5218H| 4174H 0 | 938CH 1 | 1| 0| O
5342H| C32AH 1 166DH O | 0| 1| O

(rp£BA)

ADC BA, #Zmmnn | Add with carry immediate data mmnn to BA w@d)//////ll///IIl]] 4 cycles))|

Function BA —« BA+mmnn+C Mode
Adds the 16-bit immediate data mmnn and
the carry (C) to the BA register.

Src: Immediate data

Dst: Register direct

Example Set Value Result
Code MSB LSB sc
(1[1]ofofr]1]1]1]crH BA |mmnn| C | BA "oV TCTZ
ol1]1]o]o 000 |eoH 1380H| 3546H O | 48C6H O | 0| 0| O
p— 1380H| 3546H 1 | 48C7THO | 0| 0| O
| n.n |n 1380H| EC80H 0 | 0000H O | O | 1| 1
| mm’ [mm 5218H| 4174H 0 | 938CH 1 | 1| 0| 0
5342H| C32AH 1 | 166DH O | 0| 1| O
Flag im{oju|pD|N|V|C|Z
===t ]t ]|
E0C88 CORE CPU MANUAL EPSON 65



4 INSTRUCTION SETS

ADC HL, rp [iiiimimimn Add with carry rp reg. to HL regiliiIHIIIITMIITTITTTITTITT 4 cycles)]

Function HL « HL+rp+C
Adds the content of the rp register (BA/HL/
IX/IY) and the carry (C) to the HL register.

Code MSB

Mode

Example
LSB

‘1f1]ojof1l1]1]1]crH

‘olof1]ofJo[1] mp J2aH-27HD

O p Mnemonic Code
BA|00| ADC HL,BA | 24H

HL|01| ADC HL,HL | 25H

IX 10| ADC HL, IX 26H

IY |11| ADC HL,IY 27H

Flag I1|{I0JU/DIN|V |C|Z
— ===t |t |t

Src: Register direct

Dst: Register direct

Set Value Result
SC

HL p C HL NIvIcTz
1380H| 3546H 0 48C6H O | O | O | O
1380H| 3546H 1 48C7THO | O | O | O
1380H| EC80H 0 0000H O | O 1| 1
5218H| 4174H 0 | 938CH1 (1| 0| O
5342H | C32AH 1 166DH O | 0| 1| O

(rp£HL)

ADC HL, #Zmmnn || Add with carry immediate data mmnn to HL g/l 4 cycles)|

Function HL < HL + mmnn +C Mode
Adds the 16-bit immediate data mmnn and
the carry (C) to the HL register.

Src: Immediate data
Dst: Register direct

Example Set Value Result
Code MSB LSB sc
(1]1fofofr1]1]1]crH HL immnn) C | HL "0 U Te T2
oJ1]1 0o 001 |etH 1380H| 3546H O | 48C6H O | 0| 0| O
p— 1380H| 3546H 1 | 48C7TH O | 0| 0| O
‘ non |”” 1380H| EC80H 0 | 0000H O | O | 1| 1
‘ m :m |mm 5218H| 4174H 0 | 938CH1 | 1|0 O
5342H(C32AH 1 | 166DH O | 0| 1| O
Flag inloju|p|Nn|vi|c|z
— = ==]s]s |t
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4 INSTRUCTION SETS

ADD A, T [l Add r reg. to A egiliiiiiimmimimimimimimimimimimim 2 cyclesi

Function A « A+r Mode Src: Register direct
Adds the content of the r register (A/B) to the Dst: Register direct
Aregister. Example Set Value Result
Code MSB LSB sc
[o]ofoloo]o]o]r JooHoiHD A B A INTvTcTz
o s Mnemonic | Code +D=0,U=0| 18H | 25H | 3DH| 0| 0| 0 O
AT0| ADD A A | OOH 30H | DOH | OOH | 0| 0| 1] 1
Bl 1| ADD AB | OIH 30H | FOH | 20H | 0| 0| 1| ©
30H 50H 80H | 1| 1| O O
Flag L/ UIDINIVIC|Z .D=1,U=0| 18 | 24 | 42 | 0| 0| 0 o0
- -j0jojsjsjele eD=1,U=1| 18 | 24 | 02 | 0| 0] 1] ©

ADD A, #nn [ljjiijiii Add immediate data nn to A eI 2 cycles)]

Function A <« A+nn Mode Src: Immediate data
Adds 8-bit immediate data nn to the A Dst: Register direct
register.
Example Set Value Result
Code MSB LSB sc
0/0jojoJoioj1]o]oaH A M A NV e[z
T an 7 ]m +D=0,U=0| 18H | 25H | 3DH| 0| 0| 0| O
30H DOH OOH | O] O 1| 1
Flag I1|{I0jU/DIN|V |C|Z 30H FOH 20H | ol ol 1 o
| -jojojsjs]e 30H | 50H | 80H | 1| 1| 0 0
« D=1, U=0 18 24 42 0 0 0] O
« D=1, U=1 18 24 02 0ol 0] 1] O

ADD A, [BR:l ] i Add 1ocation [BR:W] to A reg jiliiiilIIIITIITIITIINTITITIIN 3 cycles]

Function A — A+ [BR:II] Mode Src: 8-bit absolute
Adds the content of the data memory to the A Dst: Register direct
register. The data memory address has beer]E
specified by the content of the BR register xample Set Value Result
(upper byte specification) and the 8-bit A |BRI]| A SC
absolute addredk (lower byte specification). N V|C|Z
The content of the EP register becomes the +D=0,U=0| 18H | 25H | 3DH | 0| 0| 0| O
page address of the data memory (MODEL2/3). 30H | DOH | OOH | 0| O 1] 1
Code MSE LSB 30H FOH 20H| 0] 0/ 1] O
‘0‘0‘0‘0|0‘1‘0‘0|04H 30H | 50H | 80H | 1| 1| 0 O
— «D=1,U=0| 18 24 42 | o] o] o] O
I D +D=1,U=1| 18 | 24 | 02 | o] o 1] o
Flag I1/I0JU|/D|N|V |C|Z

e R A I I
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4 INSTRUCTION SETS

ADD A, [hh 1] i Add tocation [hhii] to A reg/iiiiIIIIIITIITIITITIITTITTITINTIT 4 cycles)|
Function A < A+[hhll] Mode

Code

Flag

Adds the content of the data memory that has

been address specified by the 16-bit absolut%
address hhto the A register. xample
The content of the EP register becomes the

page address of the data memory (MODEL2/3).

MSB LSB - D=0, U=0

‘olofoloJo|1]0]1 JosH

R

. nhh o
+D=1, U=1

I1{I0jU/D|N|V | C|Z
e R T A I B

Src: 16-bit absolute
Dst: Register direct

Set Value Result
SC

A [hhll] A NTvVIcTzZ
18H 25H | 3DH| 0| 0| O] O
30H | DOH | OOH | O| O| 1] 1
30H FOH 20H| 0| 0] 14 O
30H 50H 80H | 1| 1] 04 O

18 24 42 0| 0| 0] O

18 24 02 0| 0| 1] O

ADD A, [HL] [ Add location [HL] to A reg/jiiillilIIMIMIMIMIMIIIINI 2 cycles
Function A — A+ [HL] Mode

Adds the content of the data memory that has
been address specified by the HL register to

Src: Register indirect
Dst: Register direct

the A register. Example Set Value Result
The content of the EP register becomes the A [HL] A SC
page address of the data memory (MODEL2/3). N VIC|Z
«D=0,U=0| 18H 25H | 3DH | 0| O] O] O
Code MSB LSB H DOH OOH | O] O] 1| 1
oloJo]ofo]o]1]1|o3H 30
30H FOH 20H| 0| O] 1, O
Flag I1/I0JU|D|N|V |C|Z 30H 50H 80H | 1| 1| 0 O
e Pt L T I I « D=1, U=0 18 24 42 0| 0| 0 0
«D=1,U=1| 18 24 02 0] 0 1| ©
ADD A, [ir] [l Add location fir reg.] to A regliiiiliIIIIIITIITIIIITIITIITINGT 2 cycles]|
Function A ~ A+ [ir] Mode Src: Register indirect
Adds the content of the data memory that has Dst: Register direct
been address specified by the ir register (1X/
IY) to the A register. Example Set Value Result
The content of the XP register (at time of IX A ] A SC
specification) or the YP register (at time of N VIC|Z
IY specification) becomes the page address D=0, U=0| 18H | 25H | 3DH | 0| 0| 0| O
of the data memory (MODELZ2/3). 30H | DOH | OOH | 0| O] 1] 1
Code  wsB LSB 30H | FOH | 20H | 0| O] 1 ©
‘olofoloJo1]1]ir]osHo7HD SOH | S0H | 80H | 1| 1] 0 0O
_ _ +D=1,U=0| 18 24 | 42 | 0| 0] 0] O
ir__|_Mnemonic | Code +D=1,U=1| 18 | 24 | 02 | 0] 0] 1] 0
IX| 0| ADD A, [IX] | 06H
IY|1 | ADD A,[lY] | O7H
Flag I1/I0JU|D|N|V |C|Z
e I e T T B
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4 INSTRUCTION SETS

ADD A, [ir+dd] i Add tocation [ir reg. + dd] to A regiiiijliIINIIITIITITTITNIIIT 4 cycles)]

Function A — A + [ir+dd] Mode Src: Register indirect with displacement
Adds the content of the data memory to the A Dst: Register direct
register. The data memory address has been
specified by the sum of the content of the i =X@mMPle | Set Value Result
register (IX/1Y) and the displacement dd. A |[ir+dd]| A sC
The displacement dd is handled as signed N\ V|C|Z
data and the range is -128 to 127. *D=0,U=0| 18H | 25H | 3DH| 0| 0| O O
The content of the XP register (at time of IX 30H | DOH | OOH | 0| O 1] 1
specification) or the YP register (at time of 30H | FOH | 20| ol o 1| o
IY specification) becomes the page address 30H | 50H | 8soH | 1l 1| ol o
of the data memory (MODELZ2/3). «D=1,U=0| 18 24 22 | ol o o o
Code MSB LSB «D=1,U=1| 18 24 02 0| 0 1 O

‘1]1]ojo]1[1]1]o0]|cEH

‘olofolo]o]o]o]ir]Jooro1HD

0 dd Jdd

O ir Mnemonic Code
IX | O | ADD A, [IX+dd]| OOH
IY | 1 |ADD A, [IY+dd]| O1H

Flag I1/I0JU|/DIN|V |C|Z
—|—|g|/gjr]js|s|2

ADD A, [ir+L] i Add location [ir reg. + L] to A reg/ljliliIIINIIITIIITIIINIG 4 cyclesi|

Function A ~ A+ [ir+L] Mode Src: Register indirect with index register
Adds the content of the data memory to the A Dst: Register direct
register. The data memory address has been
specified by the sum of the content of the ir =X@mple | Set Value Result
register (IX/IY) and the content of the L A |ieg | A SC
register. N VI|C|Z
The content of the L register is handledas «D=0,U=0| 184 | 25H | 3DH| 0| 0| O O
signed data and the range is -128 to 127. 30H | DOH | OOH | 0| O 1] 1
The content of the XP register (at time of 1X 30H | FoOH!| 20H!| ol o 1 o
specification) or the YP register (at time of 30H | s0H | 80H | 1| 1| o o
IY specification) becomes the page address D=1,U=0| 18 24 22 1ol o o o
of the data memory (MODEL2/3). D=1 U=1| 18 24 0z ol o 1 o

Code MSB LSB
‘1]1]ojo]1[1]1]0]cEH

‘olojofoJo]o]1 [irJozriosHD

O ir Mnemonic Code
IX| 0 |ADD A, [IX+L]| O2H
IY | 1 |ADD A, [IY+L]| O3H

Flag I1/I0JU|/DIN|V |C|Z
- |- |g/gjs]s|s
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4 INSTRUCTION SETS

ADD [HL], A il Add A reg. to location HLIIIIIIITITIITIITITIITITIITITINING 4 cycles)

Function [HL] « [HL]+A Mode Src: Register direct
Adds the content of the A register to the data Dst: Register indirect
memory that has been address specified by
the HL register. Example Set Value Result
The content of the EP register becomes the sC

[HL] A [HL]
page address of the data memory (MODEL2/3).

«D=0,U=0| 18H 25H | 3DH

Code MSB LSB 010190
a0 o110 |cen 30H | DOH | OOH | 0| 0| 1| 1

30H | FOH | 20H | 0| 0| 1| 0

‘ofoJofoJo]1]o0]o0 JoaH 30H | 50H | 80H | 1| 1| 0 0

Flag Tl TNTvVIc 2 +D=1,U=0| 18 | 24 | 42 | 0/ 0] 0 ©
T eD=1,U=1| 18 | 24 | 02 [0l o] 1 0

ADD [HL], #nn [ Add immediate data nn to location [HYIIIIIIIIIIIINIINIIIGGS cycles]]

Function [HL] < [HL] + nn Mode Src: Immediate data
Adds the 8-bit immediate data nn to the data Dst: Register indirect
memory that has been address specified by
the HL register. Example Set Value Result
The content of the EP register becomes the MO | o | (R SC
page address of the data memory (MODEL2/3). N V|ClZ
«D=0,U=0| 18H 25H 3DH| 0| 04 O O
Code MSB LSB 30H DOH OOH | 0] O 1| 1
‘1]1]ojo]1l1]1]o]|cEH
30H FOH 20H| 0| O] 14 O
‘olofolo]ol1]0]1 JosH 30H | 50H | 80H | 1| 1| 0 0
‘ L S |nn +D=1,U=0| 18 24 42 | 0| 0| 0 ©
— +D=1,U=1| 18 24 02 | o] 0] 1| ©
Flag IL|I0jU|D|IN|V|C|Z

e Bt I T O A B
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4 INSTRUCTION SETS

ADD [HL], [ir] i Add location [ir reg.] to location [HLYIIIIIIIITIIINIINING S cycles]

Function [HL] « [HL] + [ir] Mode Src: Register indirect
Adds the content of the data memory that has Dst: Register indirect
been address specified by the ir register (IX/
IY) to the data memory that has been addreds@MPle | Set Value Result
specified by the HL register. MY | [ | [HY SC
The content of the EP register becomes the N V|C|lZ
page address of the data memory [HL] and < D=0,U=0| 18H | 25H | 3DH | 0| 0| 0| O
the content of the XP register (at time of IX 30H | DOH | OOH | 0| O 1] 1
specification) or the YP register (at time of 30H | FoH | 20H | ol ol 1 o
IY specification) becomes the page address 30H | s0H | soH | 1| 1| o o
of the data memory [ir] (MODEL2/3). «D=1,U=0| 18 22 22 | ol ol o o
Code MSB LSB +D=1,U=1| 18 24 02 | 0] 0] 1 O

‘1]1]ojof1/1]1]o0]cEH

‘ofofolofo|1]1]ir]JosHo7HO
O ir Mnemonic | Code

IX | 0 |ADD [HL], [IX]| 06H
IY | 1 |ADD [HL], [IY]| O7H

Flag I1{I0JU/D|N|V | C|Z
e R A I I

ADD BA, rp il Add rp reg. to BA red |l 4 cyclesi

Function BA — BA+rp Mode Src: Register direct
Adds the content of the rp register (BA/HL/ Dst: Register direct
IX/1Y) to the BA register.
Example Set Value Result
Code MSB LSB e
tf1fojofrit]1]1]crn BA | ™ | BA NTv]clz
‘ 0 ‘ 0 ‘ 0 ‘ 0 |0 ‘ 0 ‘ rb IOOH—O3HD 1380H| 3546H 48C6HO | O| O| O
. 1380H| EC80H 0000H O | 0| 1| 1
O | | Mnemonic | Code 5218H| 4174H 938CH 1 | 1| 0| O
BA|00| ADD BA, BA | OOH 5342H| C32AH 166CH 0 | 0| 1| 0
HL|01| ADD BA, HL | O1H )

IX[10| ADD BA,IX | 02H
Y (11| ADD BA,IY | O3H

Flag I1/I0JU|DIN|V|C|Z
e T B
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4 INSTRUCTION SETS

ADD BA, #mmnn ||| Add immediate data mmnn to BA ré@l/llijilliI1NNIINNNTTKTTTTTTIT 3 cycles]]]

Function BA — BA + mmnn

Mode

Adds the 16-bit immediate data mmnn to the

BA register.

Code MSB LSB
‘1/1]olo]olo]o]o0]coH
o m
| mm o

Flag I1|I0|U|D|N|V|C|Z
— ===t ]

Example

Src: Immediate data
Dst: Register direct

Set Value Result
SC
BA |mmnn| BA NIvIiclz
1380H| 3546H 48C6HO | 0| O| O
1380H| EC80H 0000HO | O | 1| 1
5218H| 4174H 938CH1 | 1| 0| O
5342H| C32AH 166CH O | 0| 1| O

ADD HL, rp jiiiiiming Add rp reg. to HL regdiliiliiimimimimimimimimiinim 4 cyclesi

Function HL — HL +rp

Mode

Adds the content of the rp register (BA/HL/

IX/1Y) to the HL register.

Example

Code MSB LSB
‘1f1fofofil1]1]1]crH
‘olof1]o]Joo] mp J20H-23HD

O p Mnemonic Code
BA|00| ADD HL, BA | 20H
HL|01| ADD HL, HL | 21H
IX 10| ADD HL, IX | 22H
IY |11| ADD HL, 1Y | 23H

Flag nljolu/p|nNn|v]c]|z
== =]ttt

Src: Register direct
Dst: Register direct

Set Value Result
SC
HL rp HL NIVvIiclz
1380H| 3546H 48C6HO | 0| 0| O
1380H| EC80H 0000H O | O | 1| 1
5218H| 4174H 938CH1 | 1| 0| O
5342H| C32AH 166CH 0 | 0| 1| O
(rp#HL)

ADD HL, #mmnn ||| Add immediate data mmnn to HL ré/////i/il/lII111NINIILLNTTTT 3 cycles]]]

Function HL — HL + mmnn

Mode

Adds the 16-bit immediate data mmnn to the

Src: Immediate data
Dst: Register direct

HL register.
Example Set Value Result
Code MSB LSB sc
1]1]ojofolojo1]ctH HL fmmnn| HL P9y Te T2
T nn T T qm 1380H| 3546H 48C6HO | 0| 0| O
N — 1380H| EC80H 0000HO | 0| 1| 1
. m.m [mm 5218H| 4174H 938CH 1 | 1| 0| O
Flag nlolulp[N]v]c]z 5342H| C32AH 166CH O |0 | 1| O
Rl i e ! ! !
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ADD IX, rp il Add rp reg. to X regfiiiiliiimmimmimmimimimmimimimiimimg 4 cyclesi

Function IX < IX+rp Mode Src: Register direct
Adds the content of the rp register (BA/HL) Dst: Register direct
to the IX register.
Example Set Value Result
Code MSB LSB sc
1]2]ojof1]1]1]1]|CFH X | XV ez
‘ 0 ‘ 1 ‘ 0 ‘ 0 |0 ‘ 0 ‘ 0 ‘rp I4OH/41HIZI 1380H| 3546H 48C6HO | 0| 0| O
- 1380H| EC80H O000H O | O] 1| 1
0o Mnemonic | Code 5218H| 4174H 938CH 1 | 1| 0| 0
BA| 0 | ADD IX, BA | 40H 5342H| C32AH 166CH 0 | 0| 1| 0
HL| 1| ADD IX,HL | 41H

Flag I1/I0JU|/DIN|V |C|Z
— ===t ]t]s]

ADD X, #mmnn |jjj Add immediate data mmnn to IX i1 3 cycles]]

Function IX « IX+ mmnn Mode Src: Immediate data
Adds the 16-bit immediate data mmnn to the Dst: Register direct
IX register.
Example Set Value Result
Code MSB LSB sc
tl1]ojofololt o]fceH X mmnnl X NTv ]z
‘ :n :n In” 1380H| 3546H 48C6HO | O| 0| O
—_— 1380H| EC80H 0000H O | O | 1| 1
. omm ] 5218H| 4174H 938CH1 | 1| 0| 0
Flag 1/wlUlDIN|VIC|Z 5342H| C32AH 166CHO | 0| 1| O

- =-]=-1-11

-
“
-

ADD 1Y, rp i Add rp reg. to 1Y regiiiliIIMIMIMIMIIMIMIIIMINN 4 cyclesi

Function 1Y < IY +rp Mode Src: Register direct
Adds the content of the rp register (BA/HL) Dst: Register direct
to the 1Y register.
Example Set Value Result
Code MSB LSB sc
1]1]ojof1]1]1]1]|CFH Yol Y TV ez
‘ 0 ‘ 1 ‘ 0 ‘ 0 |0 ‘ 0 ‘ 1 ‘rp |42H/43H|:| 1380H| 3546H 48C6HO | 0| 0| O
- 1380H| EC80H O000H O | O| 1| 1
0o Mnemonic | Code 5218H| 4174H 938CH 1 | 1| 0| 0
BA| 0 | ADD 1Y, BA | 42H 5342H| C32AH 166CH 0 | 0| 1| 0
HL| 1 | ADD IY,HL | 43H

Flag I1/I0JU|D|N|V |C|Z
=] ==]t ]t ]
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ADD 1Y, #mmnn |jjjjj Add immediate data mmnn to IY r¢@iiiiiIIINNNNIINNITNNITTE 3 cycles)|

Function 1Y < IY + mmnn Mode Src: Immediate data
Adds the 16-bit immediate data mmnn to the Dst: Register direct
IY register.
Example Set Value Result
Code MSB LSB sC
1]tjojofofolr]1]csH Yo mman YO INTv ez
‘ n :n Inn 1380H| 3546H 48C6HO | O| O | O
B — 1380H| EC80H O00OHO | O| 1| 1
| mom_|mm 5218H| 4174H 938CH 1 | 1| 0| O
Flag nlol/ulD|N|VIC]|Z 5342H| C32AH 166CHO | 0| 1| O

=] ==]t]t |t

ADD SP, rp i Add rp reg. to SRIIIITIIIIIITIIIIIITIITTTITITITIITIGT 4 cycles]

Function SP — SP +1p Mode Src: Register direct
Adds the content of the rp register (BA/HL) Dst: Register direct
to the stack pointer (SP).
Example Set Value Result
Code MSB LsB sc
ERERCEEN ENENENEY co P | P NTviclz
‘ 0 ‘ 1 ‘ 0 ‘ 0 |0 ‘ 1 ‘ 0 ‘rp |44H/45HIII 1380H| 3546H 48C6HO | 0| 0| O
- 1380H| EC80H 0000HO | 0| 1| 1
O |_tp | Mnemonic | Code 5218H| 4174H 938CH 1 | 1| 0| O
BA| 0 | ADD SP, BA | 44H 5342H| C32AH 166CH O | 0| 1| 0
HL| 1 | ADD SP,HL | 45H

Flag I1/I0J]U|/DIN|V |C|Z
== -]t |s]|

ADD SP, #mmnn |jjj Add immediate data mmnn to SR 4 cycles]]

Function SP ~ SP + mmnn Mode Src: Immediate data
Adds the 16-bit immediate data mmnn to the Dst: Register direct
stack pointer (SP).
Example Set Value Result
Code MSB LSB sc
1]1]ojof1]1]1 1]crH SPjmmnn | SPFSTV T [z
‘o[1]1]o]1]o]0]o0|esH 1380H| 3546H 48C6H 0 | 0| 0 0
——— 1380H| EC80H 0000HO | 0| 1| 1
‘ L L |”“ 5218H| 4174H 938CH1 | 1| 0| O
‘ m m: |mm 5342H| C32AH 166CH O |0 | 1| O
Flag IL|I0|U|D|N|V|C|Z
- | =1 =1= T T 7 7
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AND A, I [l Logical AND of r reg. and A regdilliiliIIINIIIITIITIITITITNIIT 2 cycles]

Function A « AOr Mode Src: Register direct
Takes a logical product of the content of the r Dst: Register direct
register (A/B) and the content of the A
register and stores the result in the A registerE.Xample Set Value Resul;c
Code MSB LSB A B A INTvTcTz
0joj1]ofojo]o]r|20H21HO 3BH | 61H | 21H | o] -] -] ©
| r Mnemonic | Code 5AH | ASH | OOH | 0| —| —| 1
A| 0| AND A A | 20H D6H | 93H | 92H | 1| -| - ©

B |1 AND A, B 21H

Flag I1/I0JU|DIN|V|C|Z
===l t|==]1

AND A, #nn [ljjjjiiiii Logical AND of immediate data nn and A régilllliliilII11IINI 2 cycles]]

Function A -« AOnn Mode Src: Immediate data

Takes a logical product of the 8-bit immedi- Dst: Register direct

ate data nn and the c_ontent of tht_a A register Example Sef Value Resul

and stores the result in the A register. e
Code MSB LSB A nn A INTVvTcTz

oJoj1jofojoj1 o] 3BH | 61H | 21H | 0| -] -] ©

‘ nn |nn 5AH | ASH | OOH | 0| —| —| 1

D6H 93H 92H | 1| —-| -| O

Flag I1|I0|U|D|N|V|C|Z

- === ]s |-

AND A, [BR: I jijjiii Logical AND of location [BR:II] and A red il 3 cycles]

Function A — A O[BR:Il] Mode Src: 8-bit absolute
Takes a logical product of the content of the Dst: Register direct
data memory and the content of the A registeé
and stores the result in the A register. The xample Set Value Result
data memory address has been specified by A |BRI]| A SC
the content of the BR register (upper byte N V|C|Z
specification) and the 8-bit absolute addiess 3BH | 61H | 21H | 0| —| - O
(lower byte specification). 5AH | ABH | OOH | 0| —| —| 1
The content of the EP register becomes the D6H | 93H | 92H | 1| =| =l ©
page address of the data memory (MODEL2/3).

Code MSB LSB

‘olof1]o]ol1]0]0 Jean
—_
Flag injiojulp[N[vc|z

===t |=-]=]1
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AND A, [hh 1] jjjiii cogical AND of location [hhil] and A reg/iiijiiilIIINITITIIIT 4 cycles]

Function A — A O[hhll] Flag nfiofulp|Nn|vic]z
Takes a logical product of the content of the
data memory that has been address specified
by the 16-bit absolute addresdlhdnd the Mode Src: 16-bit absolute
content of the A register and stores the result Dst: Register direct
in the A register.

N I S

The content of the EP register becomes the Example Set Value Result
page address of the data memory (MODEL2/3). A | [hhI]| A SC
N|V|C|z
Code  MsB LsB 3BH | 61H | 21H | 0] —| —| 0O
0Joj1jofof10]1]2sH 5AH | ASH | 00H [ 0| —| —| 1
N D6H | 93H | 92H | 1| -| - 0

. hh

AND A, [HL] [l togical AND of location [HL] and A red/iiijiililIINIINITI 2 cycles)|

Function A —~ A O[HL] Mode Src: Register indirect
Takes a logical product of the content of the Dst: Register direct
data memory that has been address specified
by the HL register and the content of the A =X@mple | Set Value Result
register and stores the result in the A register. A [HL] A SC
The content of the EP register becomes the N|VIC|Z
page address of the data memory (MODEL2/3). 3BH | 61H | 21H | O| —| —-| O
Code MSB LSB 5AH | A5H OOH | 0| -] -] 1
‘0‘0‘1‘0|0‘0‘1‘1|23H D6H | 93H 92H | 1| -] —-| O
Flag I1/I0JU|D|N|V |C|Z

=== ]t|=-]:

AND A, [ir] i Logical AND of location [ir reg.] and A red/lijiijliIIIINIINI 2 cycles]

Function A ~ A OfJir] Flag iwjoJulp[N[v]c]|z
Takes a logical product of the content of the
data memory that has been address specified
by the ir register (IX/1Y) and the content of Mode Src: Register indirect

=] =]=]t|=]=]1

the A register and stores the result in the A Dst: Register direct

register.

The content of the XP register (at time of [x EXa@mple | SetValue Result

specification) or the YP register (at time of A [ A sC

IY specification) becomes the page address N V|C Z

of the data memory (MODEL2/3). 3BH | 61H | 21H | 0| —| —| O
Code MSB LSB 5AH | ASH | O0H | 0| —-| —| 1

[ofof1]ofo]1]1[ir|26H27HO DoH | 93H | 92H | 1] -] -] O

ad ir Mnemonic Code

IX| 0| AND A, [IX] | 26H
IY| 1| AND A [IY] | 27H
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4 INSTRUCTION SETS

AND A, [ir+dd] [ Logical AND of location [ir reg. + dd] and A redy//////illIIII 4 cycles)|

Function A — A O[ir+dd]
Takes a logical product of the content of the
data memory and the content of the A register
and stores the result in the A register. The
data memory address has been specified by
the sum of the content of the ir register (IX/
1Y) and the displacement dd.
The displacement dd is handled as signed
data and the range is -128 to 127.
The content of the XP register (at time of IX
specification) or the YP register (at time of
IY specification) becomes the page address
of the data memory (MODEL2/3).

Code

Flag

Mode

Example

MSB LSB
‘11]ojof1l1]1]0]cEH

‘ofof1]o]o]o]o]ir]eoHr21HD

T

| dd

Code
20H
21H

ir Mnemonic
0 |AND A, [IX+dd]
AND A, [IY+dd]

10

U

D|N
-1

V| C|Z

-1

Src: Register indirect with displacement
Dst: Register direct

Set Value Result
. SC
A [irtdd] | A NTvIiclz
3BH 61H 21H| 0] -] —-| O
5AH | A5H OOH [ 0] -] —| 1
D6H 93H 92H | 1| -| —-| O

AND A, [ir+L] i cogical AND location [ir reg. + L] and A redjiljjiiliiliIiIIII 4 cycles)|

Function A — A O[ir+L]
Takes a logical product of the content of the
data memory and the content of the A register
and stores the result in the A register. The

Code

MSB LSB
‘1]1]ofof1l1]1]0]cEH

‘ofof1]o]o]o]1]ir]22HrsHD

data memory address has been specified by O ir Mnemonic | Code
the sum of the content of the ir register (IX/

1Y) and the content of the L register. X| O JAND A, [IX+L]| 22H
The content of the L register is handled as IY | 1 AND A [Iv+L]] 23H
signed data and the range is -128 t0 127.  p|aqg nlolulpINlvIiclz
The content of the XP register (at time of 1X - —1:1=-1-1;
specification) or the YP register (at time of

IY specification) becomes the page address Mode
of the data memory (MODEL2/3).

Example

Src: Register indirect with index register
Dst: Register direct

Set Value Result
. SC
A [ir+L] A NIvIclz
3BH 61H 21IH| 0| -| -| O
5AH | A5SH | OOH | 0| —| —| 1
D6H | 93H 92H | 1| -| -| O
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4 INSTRUCTION SETS

AND B, #nn |ljjliiiiiii Logical AND of immediate data nn and B réigiliiiIIIIIII 3 cycles]|

Function B — B Onn
Takes a logical product of the 8-bit immedi-
ate data nn and the content of the B register
and stores the result in the B register.

Code MSB LSB
‘1]1]ojo]1l1]1]o]|cEH

‘1]of1]1]oo]o]o]BoH

‘ n n Inn

Flag I1{I0jU/D|N|V | C|Z

===t |=]=-]1

Mode

Example

Src: Immediate data
Dst: Register direct

Set Value Result
SC
B nn B NIvVIclz
3BH | 61H 21H | 0| —| —-| O
5AH | ABH | OOH | 0| —| —| 1
D6H | 93H 92H | 1| - —-| O

AND L, #nn [jjjjjiiii Logical AND of immediate data nn and L ré@iljilliilI11111NNIHIII 3 cycles/

Function L « L Onn
Takes a logical product of the 8-bit immedi-
ate data nn and the content of the L register
and stores the result in the L register.

Code MSB LSB
‘1]1]ojo]1l1]1]o0]cEH

‘1]of1]1]oo]o]1]BIH

‘ n n |nn

Flag I1{I0j]U/D|N|V | C|Z

===t |=]=-]1

Mode

Example

Src: Immediate data
Dst: Register direct

Set Value Result

SC
L | nn L INTvIcz
3BH 61H 21IH| 0| -| -/ O
5AH A5H OOH o —-| -1
D6H 93H 92H | 1| -| -/ O

AND H, #nn il Logical AND of immediate data nn and H régiiiI1I11III 3 cycles|

Function H - HOnn
Takes a logical product of the 8-bit immedi-
ate data nn and the content of the H register
and stores the result in the H register.

Code MSB LSB
‘1]1]ojo]J1]1]1]o0]|cEH

‘1]of1]1]oo]1]0]B2H

‘ n n |nn

Flag I1{I0jU/D|N|V | C|Z

—_ | = = = $ — | -

Mode

Example

Src: Immediate data
Dst: Register direct

Set Value Result
SC
H nn H NIvIclz
3BH 61H 21IH | 0| —| —| O
5AH | A5H OOH |0 —| —| 1
D6H 93H 92H | 1| —| —-| O
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AND SC, #nn [l Logical AND of immediate data nn and ST 3 cycless]

Function SC — SC Onn Mode Src: Immediate data

Takes a logical product of the 8-bit immedi- Dst: Register direct

ate data nn and the content of the system

condition flag (SC) and sets the result in the Example | Set Value Result

system condition flag (SC). sc | nn sC

IL|I0|U|[D|N|V|C|Z

Code  msB LSB 3BH| 61H| 0] 0| 1] 0] 0 0 0 1

1iojoj1]1i1]o]fo]ocH 5AH | AsH| 0| 0| 0| 0] 0] 0| 0 o

" nin 7 ]nn D6H| 93H| 1| 0| o| 1| o] o 1 0
Flag IL|I0|U|D|N|V|C|Z

L I I 2

AND [BR:Il], #nn | Logical AND of immediate data nn and location [BRAIL/////II 5 cycles])/

Function [BR:Il] « [BR:lI] Onn Flag nmiolulpINIVIC|zZ
Takes a logical product of the 8-bit immedi-
ate data and the content of the data memory
and stores the result in that address. The dafode Src: Immediate data
memory address has been specified by the Dst: 8-bit absolute
content of the BR register (upper byte
specification) and the 8-bit absolute addiess

===t ]|=]=-]1

Example Set Value Result

(lower byte specification). [BR:lI]| nn [[BR:] sc
The content of the EP register becomes the viClZ
page address of the data memory (MODEL2/3). 3BH | 61H | 2IH

5AH | A5H | OOH
D6H | 93H 92H

Code MSB LSB
‘1]1]of1]1]o]o]o0|psH

‘ n n |nn

» © ofZ2
[
[

AND [HL], A [liiiiii togical AND of A reg. and location [HULIIIIIIIINIINIII 4 cycles|

Function [HL] ~ [HL] OA Mode Src: Register direct
Takes a logical product of the content of the Dst: Register indirect
A register and the data memory that has beeE
address specified by the HL register and xample | SetValue Result
stores the result in that address. [HL] A [HL] sC
The content of the EP register becomes the N VIC|Z
page address of the data memory (MODEL2/3). 3BH | 61H | 21H| O] —| —| O
Code MSB LSB 5AH | A5H OOH | 0| —| —| 1
‘l‘l‘o‘oll‘l‘l‘olCEH D6H | 93H 92H | 1| - —-| O

‘olof1]o]ol1]0]0 Jean

Flag I1|{I0JU/D|N|V | C|Z

===t |=-]=-]1
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AND [HL], #nn [l Logical AND of immediate data nn and location [HIJ/////IIII 5 cycles/

Function [HL] < [HL] Onn Mode Src: Immediate data
Takes a logical product of the 8-bit immedi- Dst: Register indirect
ate data nn and the data memory that has

been address specified by the HL register ang*@MPle | Set Value Result

stores the result in that address. HU | nn | [HY SC

The content of the EP register becomes the N|VIC|Z

page address of the data memory (MODEL2/3). 3BH | 61H | 21H | 0 - —-| O
Code MSB LsB 5AH | A5H | OOH | 0| —| —| 1

‘1‘1‘0‘0'1‘1‘1‘0|CEH D6H | 93H 92H | 1| -] —-| O

‘olof1]ofJol1]0]1]esH

‘ n n |nn

Flag I1{I0j]U/D|N|V | C|Z

—_ | = = = t — | -

AND [HL], [ir] [ Logical AND of location [ir reg.] to location [HLY///////lllIIII 5 cycles)|

Function [HL] ~ [HL] Oir] Mode Src: Register indirect
Takes a logical product of the content of the Dst: Register indirect
data memory that has been address specified
by the ir register (IX/IY) and the data Example | SetValue Result
memory that has been address specified by [HL] [ir] [HL] sC
the HL register and stores the result in data N VIC|Z
memory [HL]. 3BH | 61H | 21H | 0| —| —| O
The content of the EP register becomes the 5AH | ABH | OOH | 0| —| —| 1
page address of the data memory [HL] and D6H | 93H | 92H | 1| = -| o

the content of the XP register (at time of IX
specification) or the YP register (at time of
IY specification) becomes the page address
of the data memory [ir] (MODEL2/3).

Code MSB LSB
‘1]1]ojo]J1]1]1]o0]|cEH

‘ofof1]ofo1]1]ir|eeHr7HD

O ir Mnemonic Code
IX | O |[AND [HL], [IX]| 26H
IY | 1 |AND [HL], [IY]| 27H

Flag I1{I0j]U/D|N|V | C|Z

===t |=]=-]1
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BIT A, B il Test bit of A reg. with B regjijji1iiliIIMIMIMIMIMIMITIIITIIE 2 cyclesi

Function A OB Mode Src: Register direct
Takes a logical product of the content of the Dst: Register direct
B register and the content of the A register E | s | |
and checks the bits of the A register. xample et value Result
The flags (N/Z) change depending on the said A B A SC
result, but the content of the register is not N V|ClZ
changed. 3BH | 61H | 3BH | 0| —| —=| O
Code VISB LsB 5AH | ASH | 5AH |0 | - | —=| 1
‘1‘0‘0‘1|0‘1‘0‘0I94H D6H 93H D6H | 1| -] -] O

Flag I1/I0JU|DIN|V|C|Z
===l t|==]1

BIT A, #nn [ljjijiiiii Test bit of A reg. with immediate data MiIIIIITITINIIN 2 cycles]|

Function A Onn Mode Src: Immediate data
Takes a logical product of the 8-bit immedi- Dst: Register direct
ate data nn and the content of the A register

and checks the bits of the A register. Example Set value Result
The flags (N/Z) change depending on the said A nn A SC
result, but the content of the register is not N V|C|Z
changed. 3BH | 61H | 3BH| 0| —| —| O
Code VISB LsB S5AH | ASH | 5AH |0 | —| —| 1
‘l‘O‘O‘llO‘l‘l‘OIQGH D6H 93H D6H | 1| —| —| O
. n.n
Flag IL|I0|U|D|N|V|C|2Z

===l t|==]1

BIT B, #nn i Test bit of B reg. with immediate data WlliiIIINIIIIINIINING 2 cycles)]

Function B Onn Mode Src: Immediate data
Takes a logical product of the 8-bit immedi- Dst: Register direct
ate data nn and the content of the B register
and checks the bits of the B register. Example Set value Result
The flags (N/Z) change depending on the said B nn B sC
result, but the content of the register is not NV ClZ
changed. 3BH | 61H | 3BH | 0| —| —| O
Code MSB LSB 5AH | ASH | 5AH |0 | - | —| 1
‘1‘0‘0‘1|0‘1‘1‘1I97H D6H 93H D6H | 1| -] -] O

‘ n n Inn

Flag I1|{I0JU/D|N|V | C|Z

p— — — — 1 p— —

EO0C88 CORE CPU MANUAL EPSON 81



4 INSTRUCTION SETS

BIT [BR:Il], #nn jjjjj Test bit of location [BR:II] with immediate data W///////IIIIII 4 cycles/

Function [BR:II] Onn Mode Src: Immediate data
Takes a logical product of the 8-bit immedi- Dst: 8-bit absolute
ate data nn and the content of the data E | s | i
memory and checks the bits of the data xample et value Result
memory. The data memory address has been BRI]| nn |[BR: SC
specified by the content of the BR register N|V C | Z
(upper byte specification) and the 8-bit 3BH | 61H | 3BH | 0| —| —| O
absolute addredk(lower byte specification). 5AH | ASH | 5AH |0 | - | —| 1
The flags (N/Z) change depending on the said D6H | 93H | D6H | 1| —| —=| ©

result, but the content of the data memory is
not changed.

The content of the EP register becomes the
page address of the data memory (MODEL2/3).

Code MSB LSB
‘11]of1]1]1]0]0]|pcH

‘ n n |nn

Flag I1{I0j]U/D|N|V | C|Z

R S T I I

BIT [HL], #nn [ Test bit of location [HL] with immediate data W/l 3 cycles/

Function [HL] Onn Mode Src: Register direct
Takes a logical product of the 8-bit immedi- Dst: Register indirect
ate data nn and the data memory that has
been address specified by the HL register ang*@mPle | Set Value Result
checks the bits of the data memory. The flags MO | o | (R SC
(N/2) change depending on the said result, N VIC|Z
but the content of the data memory is not 3BH | 61H | 3BH | O —| —| O
changed. 5AH | ASH [ 5AH |0 |- | —| 1
The content of the EP register becomes the D6H | 93H | DeH | 1| —| —=| ©

page address of the data memory (MODEL2/3).

Code MSB LSB
‘1]ofol1]ol1]0]1]osH

‘ n n |nn

Flag I1{I0j]U/D|N|V | C|Z

===t |=]=-]1
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4 INSTRUCTION SETS

CALL [hh 1] jjimmimim cai subroutine at location [hhIT I TaiNy8Max) cyclesf)f

Function <MODELO0/1>
[SP-1] -« PCH), [SP-2] - PC(),
SP - SP-2,
PC) ~[hhll], PCH) < [hh1l1+1]

<MODEL2/3, Minimum mode>
[SP-1] « PC(H), [SP-2] —~ PC(L),
SP ~SP-2, PC() ~[hhlI],
PCH) [hhll+1], CB -« NB

<MODEL2/3, Maximum mode>
[SP-1] - CB, [SP-2] - PC(H),
[SP-3] < PC(), SP ~SP-3,
PC) —~[hhll], PCH) ~[hh 1+1],
CB ~NB

Code

Flag

Mode
Example When NB = 02H in the MODEL2/3, it

MSB LSB
‘11111 ]o]1]1]|FBH

|hh

10

U

16-bit indirect

executes the "CALL [2000H]" instruction in
the physical address 9000H.

After evacuation of the top address +3 value

of this instruction to the stack as a return
address, it unconditionally calls the subrou-

tine. As the branch destination address (top

NB|CB | PC(logical addr.) | EP | M(032000H) | SP
Before execution|02H|01H 9000H 03H| ABCDH |0000H
L [
Ly v
After execution |02H|02H ABCDH 03H| ABCDH |FFFDH

address of the subroutine), the content of the
data memory specified by the 16-bit absolute
address hlh becomes the lower byte and the
content of the following address becomes the
upper byte.

In the maximum mode of the MODEL2/3,

the currently selected bank address (content
of the CB) is also evacuated upon evacuation
of the return address.

Upon branching in the MODELZ2/3, the bank
address set in the NB is loaded into the CB
and the bank is also changed.

The content of the EP register becomes the
page address of the data memory.

In the above example it branches to the
physical address 012BCDH.

Since there is no EP in the MODELO/1, the
content of M(2000H) is transferred to the PC
and if the content of M(2000H) is ABCDH,
since there are also no NB and CB, it
branches to the physical address ABCDH.

Stack content after execution
(1) MODELZ2/3 (maximum mode)

0OFFFDH
00FFFEH
00FFFFH

03H (PCq))
90H (PCH))
01H (CB)

(2) MODEL2/3 (minimum mode), MODELO0/1

00FFFEH
00FFFFH

03H (PC())
90H (PC (H))
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4 INSTRUCTION SETS

CARL qqrr i Call subroutine at relative location qafh/jj////111111l 5SMINY/6MAX) cycles)|
Function <MODELO0/1> Code

[SP-1] - PC(H), [SP-2] ~ PC(),
SP - SP-2, PC - PC+qqrr+2

<MODEL2/3, Minimum mode>
[SP-1] -« PCH), [SP-2] —PC(),
SP —SP-2, PC - PC+qqrr+2, CB —NB

Flag
<MODEL2/3, Maximum mode>
[SP-1] - CB, [SP-2] - PC(H),
[SP-3] « PC(), SP ~ SP-3, Mode
PC - PC+qqrr+2, CB —~NB Example

After evacuation of the top address +3 value
of this instruction to the stack as a return
address, it unconditionally calls the subrou-
tine. The branch destination address (top
address of the subroutine) becomes the
address resulting from the addition of a
signed 16-bit relative address qqrr (-32768 to
32767) to the top address +2 of this instruc-
tion.

In the maximum mode of the MODEL2/3,

the currently selected bank address (content
of the CB) is also evacuated upon evacuation
of the return address.

Upon branching in the MODEL2/3, the bank
address set in the NB is loaded into the CB
and the bank is also changed.

MSB LSB
‘11]1]1]ofo[1]o]F2H

‘ rr II’I’

|aa

q
1110 U |D

q
NV | C|Z

Signed 16-bit PC relative

When NB = 02H in the MODEL2/3, it
executes the "CARL $+2000H" instruction
in the physical address 9000H.

NB|CB | PC(logical addr.)| SP

Before execution|02H|01H 9000H (0000H
L, 9002H+(2000H-2)
After execution  [02H|02H BOOOH FFFDH

In the above example it branches to the
physical address 013000H.

In the MODELO/1, since there are no NB and
CB, it branches to the physical address
BOOOH.

Stack content after execution
(1) MODEL2/3 (maximum mode)

00FFFDH| 03H (PC)
00FFFEH| 90H (PC()
00OFFFFH| 01H (CB)

(2) MODEL2/3 (minimum mode), MODELO0/1

00FFFEH| 03H (PC)
00FFFFH, 90H (PC()
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CARL ccl1, qqrr | call subroutine at relative location qqrr if condition cc1 is tiifg////////11I/

Function <MODELO0/1> Code MSB LSB
If ccl is true ‘1]/1]1]o]o]0] cc1 |ES8H-EBHO
then CARL qqrr
else PC - PC+3 ‘

<MODEL2/3> \ . :q:q: . |qq
If ccl is true

r r II’I’

O ccl Mnemonic Code
then CARL qqrr
else PC hp%q+3, NB — CB C 00| CARL C.qqrr | E8H
NC|01 |CARL NC,qqrr| E9H
When the condition ccl has been established, z |10| CARL Z,qqrr | EAH
the CPU executes the "CARL qqrr" instruc- Nz|11|CARL NZ,qqrr| EBH
tion and when a condition has not been
established, it executes the following Flag IL|I0J]U|[D|N|V|C|Z
instruction. JN I I I I I
See "CARL qgrr" instruction.

In the MODELZ2/3, when a condition has not
been established, the content of the NB Example At the time of condition establishment,

Mode Signed 16-bit PC relative

specifying the branch destination bank 9perate_s the same as the_ _"CARL qqrr"
returns to the current bank address (content of instruction. When a condition has not been
the CB). established, the operation of the "CARL

ccl,qqrr” in the physical address 9000H is as

Condition ccl is of the below 4 types. indicated below. The stack operation is not

ccl Condition done.
c | Cary (Carryflag C =1 NB|CB| PC(logical addr))| sP
NC Non Carry (CarryflagC =0 .
Before execution|02H|01H 9000H 0000H
z Zero (Zero flag Z = 1) J
NZ | Non Zero (Zero flag Z = 0) v
After execution [01H|01H 9003H 0000H
The bus cyc_le_ bec_o_mes as follows, dep_endmg There are no NB and CB in the MODELO/1.
on whether it is minimum mode or maximum
mode and whether a condition is established
or not.
Mode Condition Bus cycle
Minimum True 5 cycles
Minimum False 3 cycles
Maximum True 6 cycles
Maximum False 3 cycles
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CARS 1T [1ij1ii1iiiiiii Call subroutine at relative location Wil Ammy/5max) cycles/)|

Function <MODELO0/1>

[SP-1] - PCH), [SP-2] - PC(),
SP ~SP-2, PC - PC+rr+1

<MODEL2/3, Minimum mode>

[SP-1] - PC(H), [SP-2] - PC(), Flag

SP ~SP-2, PC-PC+rr+1, CB - NB

<MODEL2/3, Maximum mode> Mode

[SP-1] — CB, [SP-2] — PC(H),

[SP-3] — PC(), SP — SP-3, Example

PC —~PC+rr+1, CB —~NB

After evacuation of the top address +2 value
of this instruction to the stack as a return
address, it unconditionally calls the subrou-
tine. The branch destination address (top
address of the subroutine) becomes the
address resulting from the addition of a
signed 8-bit relative address rr (-128 to 127)
to the top address +1 of this instruction.

In the maximum mode of the MODEL2/3,

the currently selected bank address (content
of the CB) is also evacuated upon evacuation
of the return address.

Upon branching in the MODELZ2/3, the bank
address set in the NB is loaded into the CB
and the bank is also changed.

Code

MSB LSB
‘1[1]1]1]o]o]o]o]FoH

‘ rr II’I’

10U/ DIN|V | C|Z

Signed 8-bit PC relative

When NB = 02H in the MODEL2/3, it
executes the "CARS $+20H" instruction in
the physical address 9000H.

NB|CB | PC(logical addr.)| SP

Before execution |02H|01H 9000H (0000H
L, 9001H + (20H- 1)
After execution |02H|02H 9020H FFFDH

In the above example it branches to the
physical address 011020H.

In the MODELO/1, since there are no NB and
CB, it branches to the physical address
9020H.

Stack content after execution
(1) MODELZ2/3 (maximum mode)

00FFFDH| 02H (PC)
00FFFEH| 90H (PC()
0OFFFFH| 01H (CB)

(2) MODEL2/3 (minimum mode), MODELO/1

00FFFEH, 02H (PC)
OOFFFFH| 90H (PC()
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4 INSTRUCTION SETS

CARS ccl, rr [ call subroutine at relative location rr if condition ccl is to@/l//IIINIII

Function <MODELO0/1> Code
If ccl is true
then CARS rr
else PC - PC+2

<MODEL2/3> 0
If ccl is true
then CARS rr
else PC - PC+2, NB - CB

When the condition ccl has been established,
the CPU executes the "CARS rr" instruction Flag
and when a condition has not been estab-
lished, it executes the following instruction.
See "CARS rr" instruction. pjode

In the MODEL2/3, when a condition has not gyample
been established, the content of the NB

specifying the branch destination bank

returns to the current bank address (content of

the CB).
Condition ccl is of the below 4 types.
ccl Condition
C Carry (CarryflagC =1
NC Non Carry (CarryflagC =0
z Zero (Zero flag Z = 1)
NZ Non Zero (Zero flag Z = 0)

The bus cycle becomes as follows, depending
on whether it is minimum mode or maximum
mode and whether a condition is established

or not.

Mode Condition Bus cycle
Minimum True 4 cycles
Minimum False 2 cycles
Maximum True 5 cycles
Maximum False 2 cycles

MSB LSB

1[1]1]ofo]o] cc1 |EOH-E3HD

r r II’I’

ccl Mnemonic | Code
C |00| CARS C,rr | EOH
NC|01| CARS NC,rr | E1H
Z 10| CARS Z,rr E2H
Nz|11| CARS NZ,rr | E3H

LU DNV |C|Z

Signed 8-bit PC relative

At the time of condition establishment,
operates the same as the "CARS rr" instruc-
tion. When a condition has not been
established, the operation of the "CARS
ccl,rr" in the physical address 9000H is as
indicated below. The stack operation is not
done.

NB|CB| PC(logical addr.)| SP
Before execution {02H|01H 9000H 0000H
L]
IS
After execution  [01H|01H 9002H 0000H

There are no NB and CB in the MODELUO/1.
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CARS cc2, rr Jjjj call subroutine at relative location rr if condition cc2 is trifé////l/IIIII

Function <MODELO0/1>

If cc2 is true
then [SP-1] -« PCH),
[SP-2] « PC(L), SP ~SP-2,
PC - PC+rr+2
else PC ~PC+3

<MODEL2/3, Minimum mode>
If cc2 is true
then [SP-1] -« PCH),
[SP-2] - PC(),
SP - SP-2, PC - PC+rr+2
CB ~NB
else PC ~PC+3,NB~CB

<MODEL2/3, Maximum mode>
If cc2 is true
then [SP-1] ~CB, [SP-2] - PC(H),
[SP-3] - PC(), SP ~ SP-3,
PC ~PC+rr+2, CB -« NB
else PC ~PC+3,NB ~CB

When the condition cc2 has been established,
after evacuation of the top address +3 value
of this instruction to the stack as a return
address, it calls the subroutine. The branch
destination address (top address of the
subroutine) becomes the address resulting
from the addition of a signed 8-bit relative
address rr (-128 to 127) to the top address +2
of this instruction.

When a condition has not been established, it
executes the following instruction.

In the maximum mode of the MODEL2/3,
the currently selected bank address (content
of the CB) is also evacuated upon evacuation
of the return address.

Upon branching in the MODELZ2/3, the bank
address set in the NB is loaded into the CB
and the bank is also changed.

When a condition has not been established,
the content of the NB specifying the branch
destination bank returns to the current bank
address (content of the CB).

Condition cc2 is of the below 16 types.

cc2 Condition

LT Less Than (INOV]=1)

LE Less or Equal (OINON]=1)
GT Greater Than (DINON]=0)
GE Greater or Equal ([N N] = 0)

\% Overflow V=1)

NV Non Overflow V=0)

P Plus (N=0)

M Minus (N=1)

FO FO is set (FO=1)

F1 F1is set (F1=1)

F2 F2 is set (F2=1)

F3 F3is set (F3=1)
NFO FO is reset (FO=0)
NF1 F1 is reset (F1=0)
NF2 F2 is reset (F2=0)
NF3 F3 is reset (F3=0)

The bus cycle becomes as follows, depending
on whether it is minimum mode or maximum
mode and whether a condition is established
or not.

Mode Condition Bus cycle
Minimum True 5 cycles
Minimum False 3 cycles
Maximum True 6 cycles
Maximum False 3 cycles
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4 INSTRUCTION SETS

CARS cc2, ir
Code MSB LSB Mode Signed 8-bit PC relative
1]1jofofaj1]1]o0]cEH Example At the time of condition establishment when
‘ 1 ‘ 1 ‘ 1 ‘ 1 | ce2 |F0H_FFHD NB = 02H in the MODEL2/3, operation of
p— the "CARS cc2,$+20" in the physical
\ ror |rr address 9000H is as indicated below.
O cc2 Mnemonic |Code NB|CB | PC(logical addr.)| SP
LT | 0000 | CARS LT, rr | FOH Before execution|02H|01H 9000H 0000H
LE | 0001 | CARS LE,r F1H Lﬂ 9002H + (20H - 2)
GT | 0010 | CARS GT,rr | F2H After execution [02H|02H 9020H FFFDH
GE | 0011 | CARS GE, rr | F3H -
v | 0100 |cARS V. ir FaH In the above example it branches to the
v | o101 | cars N’V Fo physical address 011020H.
o In the MODELO/1, since there are no NB and
P | 0110 |CARS P, | F6H CB, it branches to the physical address
M | 0111 |CARS M,rr | F7H 9020H.
FO | 1000 | CARS FO, F8H .
r1 | 1001 | cars F1 " FoH Stack content after execution
a (1) MODEL2/3 (maximum mode)
F2 | 1010 | CARS F2,rr | FAH
F3 | 1011 | CARS F3,rr | FBH O00FFFDH| 03H (PC())
NFO| 1100 | CARS NFO, rr | FCH O00FFFEH| 90H (PCH)
NF1| 1101 | CARS NF1, rr | FDH 00FFFFH| 01H (CB)
NF2| 1110 | CARS NF2, rr | FEH
NF3| 1111 | CARS NF3,rr | FFH (2) MODEL2/3 (minimum mode), MODELO/1
Flag IL|I0jU|D|N|V|C|Z O00FFFEH| 03H (PCw)
=== =|=]=1]= OOFFFFH| 90H (PCH))
When a condition has not been established,
the operation of the "CARS cc2,$+20H" in
the physical address 9000H is as indicated
below. The stack operation is not done.
NB|CB | PC(logical addr.)| SP
Before execution|02H|01H 9000H (0000H
]
=
After execution |01H|01H 9003H (0000H
There are no NB and CB in the MODELO/1.
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CP A, T I Compare r reg. with A regiiiliMmIMIMIMIMIIIITTITI 2 cyclesi

Function A-r
This function subtracts the content of r
register (A/B) from the content of the A
register and changes the content of the flag Mode
(N/VIC/Z) according the result thereof. The
content of the A register is not changed.

Flag

Example
Code MSB LSB
‘olof1]1]olo]o]r |30HB1H
ad r Mnemonic | Code
AlO CP A A 30H
B|1 CP A'B 31H

I1/I0JU|D|N|V|C|Z

- ===t |t ]t]|
Src: Register direct
Dst: Register direct

Set Value Result

SC

A B A N|V|C|Z
74H | 2AH | 74H | 0| 0| O O
1DH | 1DH | 1DH | 0| O] O| 1
3CH | 59H | 3CH| 1| 0] 1, O
C3H | 62H | C3H| 0| 1| 0] O

CP A, #nn [jjjljilinin Compare immediate data nn with A eg@ililiilIIINTITITTITINGT 2 cycles)]

Function A -nn
This function subtracts the 8-bit immediate
data nn from the content of the A register an
changes the content of the flag (N/V/C/Z)
according the result thereof. The content of
the A register is not changed.

Mode

?Example

Code MSB LSB
‘ofof1]1]oo]1]0]32H
. |

Flag lLjIo/u|D|N|V|C|Z
— == =]t |t ]t

Src: Immediate

data

Dst: Register direct

Set Value Result
SC
A nn A NIvIclz
74H | 2AH | 74H | 0| 0| O O
1DH | 1DH | 1DH | 0| O] O 1
3CH | 59H | 3CH| 1| 0] 1, O
C3H | 62H | C3H| 0| 1] 0/ O

CP A, [BR:11] i compare location [BR:I] with A rediiiililiIINIIITITITINTITNIIT 3 cyclesi]

Function A - [BR:ll] Flag Ljiojulbp[N|Vv]c]z
This function subtracts the content of the data S I N R O P PR
memory from the content of the A register
and changes the content of the flag (N/V/C/ZMode Src: 8-bit absolute
according the result thereof. The data Dst: Register direct
memory address has been specified by the
. Example Set Value Result
content of the BR register (upper byte
specification) and the 8-bit absolute addiess A |[BRII| A SC
(lower byte specification). The content of the NV C Z
A register is not changed. 74H | 2AH | 74H | 0| O] 0] O
The content of the EP register becomes the 1DH | 1DH | 1DH | 0| 0| O| 1
page address of the data memory (MODEL2/3). 3CH | 59H | 3CH| 1| o| 1| o0
Code MSB LsB C3H | 62H | C3H| 0| 1| 0] ©
‘ofof1]1]o/1]0]0]34H
. |
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CP A, [hh L] i compare tocation [hhil) with A regfiiiiiIIIIIIITITIITTTINIIN 4 cycles]]

Function A - [hhll] Mode Src: 16-bit absolute
This function subtracts the content of the data Dst: Register direct
memory that has been address specified by
the 16-bit absolute addresslihinom the Example | Set Value Result
content of the A register and changes the A (hhil] A sC
content of the flag (N/V/C/Z) according the N V|C|Z
result thereof. The content of the A register is 74H | 2AH | 74H | 0| O O] O
not changed. 1DH | 1DH | 1DH | 0| 0| O] 1
The content of the EP register becomes the 3CH | 59H | 3cH| 1| o] 1| o
page address of the data memory (MODEL2/3). c3H | 62H | c3H ! ol 1] o o

Code MSB LsB
‘ofof1]1]o/1]0]1]ss5H
I
. hh ]

Flag nlo|u/D[N|V[C|Z

!

CP A, [HL] iiiimimimin Compare location [HL] with A regfiiliiliIINITTITITTITTITIING 2 cycles/)

Function A - [HL] Mode Src: Register indirect
This function subtracts the content of the data Dst: Register direct
memory that has been address specified by
the HL registefrom the content of the A Example Set Value Result
register and changes the content of the flag A H] A SC
(N/VIC/Z) according the result thereof. The NV ClZ
content of the A register is not changed. 74H | 2AH | 74H | 0| 0] O} O
The content of the EP register becomes the 1DH | 1DH | 1DH | 0| 0| O] 1
page address of the data memory (MODEL2/3). 3CH | 59H | 3CH| 1| 0| 1] ©

Code MSB LSB C3H 62H C3H| 0] 1| 0] O
‘ofof1]1]oo]1]1]33H

Flag IL|I0j]U|D|N|V|C|Z
e T T B
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CP A, [ir] Inimimimimin compare location fir reg.] with A reg/liiiilIIINIIITTITNTITIIT 2 cycles)]

Function A - [ir] Mode Src: Register indirect
This function subtracts the content of the data Dst: Register direct
memory that has been address specified by
the ir register (IX/IY)from the content of the EXample | Set Value Result
A register and changes the content of the flag A fif A sC
(N/VIC/Z) according the result thereof. The NV C|Z
content of the A register is not changed. 74H | 2AH | 74H | 0| O] 0] O
The content of the XP register (at time of 1X 1DH | 1DH | 1IDH | 0| 0| 0| 1
specification) or the YP register (at time of 3CH | 59H | 3cH | 1| ol 1| o
IY specification) becomes the page address C3H | 62H | c3H!| ol 1! o o
of the data memory (MODEL2/3).

Code MSB LSB
ofof1]1]ol1]1]ir |36HB7HD

a ir Mnemonic | Code
X |0 CP A, [IX] 36H
Iy |1 CP A, [IY] 37H

Flag I1{I0jU/D|N|V | C|Z
S EAEAERE:

CP A, [ir+dd] i compare location [ir reg. + dd] with A redljiiliilIIININIII 4 cycles]]

Function A - [ir+dd] Flag IL|I0J]U|D|N|V|C|Z
This function subtracts the content of the data
memory from the content of the A register

and changes the content of the flag (N/V/C/ZMode Src: Register indirect with displacement

- == |=1t |||

according the result thereof. The data Dst: Register direct

memory address has been specified by the

sum of the content of the ir register (IX/Iy) EXa@mple | Set Value Result

and the displacement dd. A [redd]| A sC

The content of the A register is not changed. NV ClZ
The displacement dd is handled as signed 74H | 2AH | 74H | 0| O] 0] ©
data and the range is -128 to 127. 1DH | 1DH | 1IDH | 0| 0| 0| 1
The content of the XP register (at time of IX 3CH | 59H | 3cH| 1| ol 1] o
specification) or the YP register (at time of c3H | 62H | c3nl ol 1l o o
IY specification) becomes the page address

of the data memory (MODEL2/3).
Code MSB LSB
‘1]1]olof1]1]1]o0]cEH

‘olof1]1]oo]o]i |30H/31HT
0 did " ]dd

a ir Mnemonic | Code
IX| 0| CP A [IX+dd] | 30H
IY | 1| CP A /[lY+dd] | 31H
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CP A, [ir+L] [l Compare location [ir reg. + L] with A regljjiiiIININININT 4 cycles)]

Function A - [ir+L] Flag I1|{I0j]U|DIN|V|C|Z
This function subtracts the content of the data
memory from the content of the A register
and changes the content of the flag (N/V/C/Z)Mode Src: Register indirect with index register

-ty ]t

according the result thereof. The data Dst: Register direct

memory address has been specified by the

sum of the content of the ir register (IX/ly) EXa@mple | Set Value Result

and the content of the L register. A ey | A SC

The content of the A register is not changed. N VIC|Z

The content of the L register is handled as 74H | 2AH | 74H | 0| O 0| ©
signed data and the range is -128 to 127. 1DH | 1DH | 1IDH | 0| 0| 0| 1
The content of the XP register (at time of IX 3cH | 59H | 3cH| 1| ol 1/ o
specification) or the YP register (at time of c3H | 62H | c3nl ol 1 o o
IY specification) becomes the page address

of the data memory (MODELZ2/3).

Code MSB LSB
‘1]1]ofof1l1]1]0]cEH

‘ofof1]1]oo]1]i |32H/33HD

a ir Mnemonic | Code
IX| 0| CP A [IX+t] | 32H
IY | 1| CP A [lIY+L] | 33H

CP B, #nn [ijjiiiiiii compare immediate data nn with B ré@iljiljiil11IINININNITI 3 cycles]

Function B -nn Mode Src: Immediate data
This function subtracts the 8-bit immediate Dst: Register direct
data nn from the content of the B register aniiE
changes the content of the flag (N/V/C/z) ~ EXample | Set Value Result
according the result thereof. The content of 5 on B s¢
the B register is not changed. N VI|C|Z
74H | 2AH | 74H | 0] 0| O] O
Code MSB LSB
‘1‘1‘0‘0'1‘1‘1‘0|CEH 1DH | 1DH | 1DH | 0| O] O 1
3CH 59H 3CH| 1] 0| 1] O
‘1]of1]1]1]1]0o]0]BCH C3H | 62H | Cc3H| o 1| o ©
N L
Flag IL|{I0JU|D|N|V|C|Z
=] =|=]t]|t |t
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CP L, #nn [l compare immediate data nn with L rédliiljillilI1IIINIITIT 3 cycles]

Function L-nn Mode Src: Immediate data
This function subtracts the 8-bit immediate Dst: Register direct
data nn from the content of the L register and
changes the content of the flag (N/V/C/z) ~ EX@mple | Set Value Result
according the result thereof. The content of L nn L SC
the L register is not changed. N|V C | Z
74H | 2AH | 74H | 0| 0| O] O
Code MSB LSB
‘1‘1‘0‘0'1‘1‘1‘0ICEH 1DH | 1DH | 1DH | 0| 0| O] 1
3CH 59H 3CH| 1| 0] 1, O
‘1]of1]1]1]1]0]1]BDH C3H | 62H | Cc3H| o] 1| 0| ©
. nn
Flag IL|I0jU|D|N|V|C|Z

- == |=1 |||

CP H, #nn [l Compare immediate data nn with H ré@ilijiljili111I1IINITKI 3 cycles]

Function H-nn Mode Src: Immediate data
This function subtracts the 8-bit immediate Dst: Register direct
data nn from the content of the H register an%
changes the content of the flag (N/V/C/z) ~ =x@mple | Set Value Result
according the result thereof. The content of H nn H sC
the H register is not changed. NV C|Z
74H | 2AH | 74H | 0| 0| O] O
Code MSB LSB
‘1‘1‘0‘0'1‘1‘1‘0ICEH 1DH | 1DH | 1DH | 0| 0| O] 1
3CH 59H 3CH| 1| 0] 1, O
(1]of1]1]11]1]0]|BEH C3H | 62H | c3H | 0] 1] o 0
e
Flag IL|I0jU|D|N|V|C|Z

- == |=1 |||

CP BR, #hh i compare immediate data hh with BR rgililiiiil11Iiii 3 cycles)|

Function BR - hh Mode Src: Immediate data
This function subtracts the 8-bit immediate Dst: Register direct
data nn from the content of the BR register
and changes the content of the flag (N/V/C/Zy¥@mple | Set Value Result
according the result thereof. The content of BR | hh | BR SC
the BR register is not changed. N|V C | Z
74H | 2AH | 74H | 0| 0| O] O
Code MSB LSB
‘1‘1‘0‘0'1‘1‘1‘0ICEH 1DH | 1DH | 1DH | 0| 0| O] 1
3CH 59H 3CH| 1| 0| 1 O
(1jol1j1l1/1]1]1]BFH CaH | 62H | c3H| o] 1] o] 0
RNV
Flag IL|I0jU|D|N|V|C|Z

- == |=1 |||
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4 INSTRUCTION SETS

CP [BR:Il], #nn jjjj Compare immediate data nn with location [BRA/IIIII4 cycles]|

Function [BR:II]-nn Mode Src: Immediate data
This function subtracts the 8-bit immediate Dst: 8-bit absolute
data nn from the content of the data memory
and changes the content of the flag (N/V/C/Z¥@mple | Set Value Result
according the result thereof. The data BRI]| nn |[BRI] s¢
memory address has been specified by the N V|C|Z
content of the BR register (upper byte 74H | 2AH | 74H | 0| O 0} O
specification) and the 8-bit absolute addiess 1DH | 1DH | 1IDH | 0| 0| O] 1
(lower byte specification). The content of the 3cH | 59H | 3cH!| 1| ol 1l o
data memory is not changed. C3H | 62H | c3H | ol 1| o o
The content of the EP register becomes the

page address of the data memory (MODEL2/3).
Code MSB LSB

‘1]1]of1]1]o]1]1]|DBH

D

‘ n n |nn

Flag I1/I0JU|DIN|V|C|Z
e T B A

CP [HL], A liilinimimim compare A reg. with location HUYIIIIIIITITITIIIINIINGG 3 cycles)

Function [HL]- A Mode Src: Register direct
This function subtracts the content of the A Dst: Register indirect
register from the content of the data memory
that has been address specified by the HL =X@mple | Set Value Result
register and changes the content of the flag H A HU sc
(N/VICIZ) according the result thereof. The N VIC|Z
content of the data memory is not changed. 74H | 2AH | 74H | O] O O] O
The content of the EP register becomes the 1DH | 1DH | 1IDH | 0| O] O] 1
page address of the data memory (MODEL2/3). 3CH | 59H | 3cH!| 1| ol 1/ o
Code MSB LSB C3H | 62H | C3H| 0| 1| 0] ©

‘1]1]ofof1l1]1]0]cEH

‘ofof1][1]o]1]o0]o0]3aH

Flag I1/I0JU|D|N|V |C|Z
=] ==]t ]t ]
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4 INSTRUCTION SETS

CP [HL], #nn [jjjjji/| Compare immediate data nn with location (LI 4 cycles)|

Function [HL]- nn Mode Src: Immediate data
This function subtracts the 8-bit immediate Dst: Register indirect
data nn from the content of the data memory
that has been address specified by the HL _EXample | Set Value Result
register and changes the content of the flag HL] nn | HY sC
(N/VIC/Z) according the result thereof. The NV C|Z
content of the data memory is not changed. 74H | 2AH | 74H | 0| O 0| O
The content of the EP register becomes the 1DH | 1DH | 1IDH | 0| 0| 0| 1
page address of the data memory (MODEL2/3). 3cH | 59H | 3cH | 1| ol 1/ o
Code MSB LSB C3H 62H C3H| 0| 1| 0/ O

‘1]1]olof1]1]1]o0]cEH

‘ofof1]1]o/1]0]1]s3s5H

n n |nn

Flag I1/0OJU|DIN|V|C|Z
=] ==]t]t|t

CP [HL], [ir] 1 Compare location [ir reg.] with location [HLIIIIIINIIIII 4 cycles]|

Function [HL] - [ir] Mode Src: Register indirect
This function subtracts the content of the data Dst: Register indirect
memory that has been address specified by
the ir register (IX/IY) from the content of the EXample | Set Value Result
data memory that has been address specified H i HU scC
by the HL register and changes the content of N VIC|Z
the flag (N/V/C/Z) according the result 74H | 2AH | 74H | 0| 0| 0| O
thereof. The content of the data memory is 1DH | 1DH | 1DH | 0| 0| Of 1
not changed. 3CH | 590H | 3CH| 1| 0| 1 O
The content of the EP register becomes the c3H | 62H | c3H | ol 1| ol o
page address of the data memory [HL] and

the content of the XP register (at time of IX
specification) or the YP register (at time of
IY specification) becomes the page address
of the data memory [ir] (MODEL2/3).

Code MSB LsB
‘1]1]ofofJ1l1]1]0]cEH

ofof1]1]ol1]1]ir |36HB7HD

O ir Mnemonic | Code
X | 0| CP [HL],[IX] | 36H
IY | 1 | CP [HL],[IY] | 37H

Flag I1/I0J]U|/DIN|V |C|Z
— ===ttt |s]
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4 INSTRUCTION SETS

CP BA, 1D il Comparerp reg. with BA redjiiji1iI11IIINIIIITITITTITITIITNGT 4 cycles)]

Function BA-rp Mode Src: Register direct
This function subtracts the content of rp Dst: Register direct
register (BA/HL/IX/IY) from the content of
the BA register and changes the content of EXample | Set Value Result
the flag (N/V/C/Z) according the result BA m | BA sc
thereof. The content of the BA register is not N/ VIClZ
changed. 3F71H| 145AH 3F71HO | 0| 0| O
Code MSB LSB 53D1H| 53D1H 53D1H 0 | 0| 0| 1
‘1‘1‘0‘0“‘1‘1‘1'0,:,_1 A291H| 632EH| A291H O | 1| 0| O
‘ 2862H| 4C25H 2862H 1 | 0| 1| O
‘olofol1]1]o0] rp J18H-1BHD )

O rp Mnemonic | Code
BA|00| CP BA,BA | 18H
HL|01| CP BA,HL | 19H
X {10/ CP BA, IX 1AH
Iy |11 CP BA,IY 1BH

Flag I1{I0JU/D|N|V | C|Z
S EAEAERE:

CP BA, #mmnn [jjjjl Compare immediate data mmnn with BA sgl//lIlIIINITIITTTT 3 cycles))/

Function BA - mmnn Mode Src: Immediate data
This function subtracts the 16-bit immediate Dst: Register direct
data mmnn from the content of the BA
register and changes the content of the flag EXample | Set Value Result
(N/VIC/Z) according the result thereof. The 8a |mmnnl BA sC
content of the BA register is not changed. N|VIC|Z
3F71H| 145AH 3F71HO0 | 0| 0| O
Code MSB LSB
‘ 1 ‘ 1 ‘ 0 ‘ 1 |0 ‘ 1 ‘ 0 ‘ 0 ID4H 53D1H| 53D1H 53DIHO0 | 0| O | 1
E—— A291H| 632EH| A291H 0 | 1| 0| O
. nn " ]nn 2862H| 4C25H 2862H 1| 0| 1| 0
. mm  |mm
Flag I1/I0JU|D|N|V |C|Z
=== |t ]t]
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CP HL, rp i comparerp reg. with HL regiliilIIIMIMIMIMIMIMIITI 4 cyclesl

Function HL-rp Mode Src: Register direct
This function subtracts the content of rp Dst: Register direct
register (BA/HL/IX/Y) from the content of
the HL register and changes the content of EXample | Set Value Result
the flag (N/V/C/Z) according the result HL m | H sc
thereof. The content of the HL register is not N V|ClZ
changed. 3F71H| 145AH 3F71HO [0 | 0| O
Code MSB LSB 53D1H| 53D1H 53D1H 0 | 0| 0| 1
‘1‘1‘0‘0|1‘1‘1‘1|CFH A291H| 632EH| A291H 0 [ 1| 0| O
‘ 2862H| 4C25H 2862H 1 | 0| 1| O
‘olof1]1]1]o0] rp |38H-3BHD o)

O rp Mnemonic | Code
BA|00| CP HL,BA | 38H
HL|01] CP HL,HL | 39H
X {10] CP HL,IX 3AH
IY {11 CP HL, IY 3BH

Flag I1{I0jU/D|N|V | C|Z
S EAEAERE:

CP HL, #Zmmnn |jjjjjj Compare immediate data mmnn with HL i@/l 3 cycles)]

Function HL - mmnn Mode Src: Immediate data
This function subtracts the 16-bit immediate Dst: Register direct
data mmnn from the content of the HL
register and changes the content of the flag EX@mple | Set Value Result
(N/VIC/Z) according the result thereof. The He | mmnnl HL scC
content of the HL register is not changed. N V|ClZ
3F71H| 145AH 3F71HO | 0| 0| O
Code MSB LSB
‘1‘1‘0‘1|0‘1‘0‘1|D5H 53D1H| 53D1H 53D1H 0 |0 | 0| 1
A291H| 632EH| A291H O | 1| 0| O
0 nin 7 ]nn 2862H| 4C25H 2862H1 | 0| 1| 0
‘ ‘ m . m : ‘ |mm
Flag ImLjloju|(D|IN|V|C|Z
— ===t ]t ]
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CP IX, Zmmnn |jjjjjjjj Compare immediate data mmnn with IX tg&////llI1IIIIINIIT 3 cycles)]

Function X - mmnn Mode Src: Immediate data
This function subtracts the 16-bit immediate Dst: Register direct
data mmnn from the content of the I1X
register and changes the content of the flag EX@mPple | Set Value Result
(N/VIC/Z) according the result thereof. The x  |mmnnl sc
content of the IX register is not changed. N|VIC|Z
3F71H| 145AH 3F71HO | 0| 0| O
Code MSB LSB
L1l 101 1]0 |oeH 53D1H| 53D1H 53D1H 0 | 0| 0| 1
A291H| 632EH| A291H O | 1| 0| O
0 nin 7 ]nn 2862H| 4C25H 2862H 1 | 0| 1| 0
‘ ‘ m . m : ‘ |mm
Flag mjo|/u/bD|N|jVv|C|zZ
S e T A

CP 1Y, #mmnn |jjjj)|jjl Compare immediate data mmnn with IY @&/l 3 cycles)|

Function 1Y - mmnn Mode Src: Immediate data
This function subtracts the 16-bit immediate Dst: Register direct
data mmnn from the content of the IY
register and changes the content of the flag EX@mPple | Set Value Result
(N/VIC/Z) according the result thereof. The v lmmnnl W sc
content of the 1Y register is not changed. N|VIC|Z
3F71H| 145AH 3F71HO | 0| 0| O
Code MSB LSB
"Liifo 101 1]z |omH 53D1H| 53D1H 53D1H 0 | 0| 0| 1
A291H| 632EH| A291H 0 | 1| 0| O
0 nin " ]nn 2862H| 4C25H 2862H 1 | 0| 1| 0
‘ ‘ m . m : ‘ |mm
Flag mjo|/u/bD|N|jVv|C|zZ
S e T A
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CP SP, rp i comparerp reg. with SRIIIIIITITIITITITITTITTITTITTITTIITIINGGT 4 cyclesl]

Function SP-rp Mode

Code

Flag

This function subtracts the content of rp

register (BA/HL) from the content of the

stack pointer (SP) and changes the content gF*@mple
the flag (N/V/C/Z) according the result

thereof. The content of the SP is not changed.

MSB LSB
‘11]ofof1l1]1]1]cFH

‘o[1]ol1]1]1]0]rp|5CHISDHD

p Mnemonic | Code
BA| 0| CP SP,BA | 5CH
HL| 1| CP SP, HL | 5DH

I1{I0j]U/D|N|V | C|Z
e B el T T (R

Src: Register direct
Dst: Register direct

Set

Value

Result

SP

rp

SP

SC

3F71H
53D1H
A291H
2862H

145AH
53D1H
632EH
4C25H

3F71H
53D1H
A291H
2862H

» O o oz
o r o o<
= o o o|0O

o o r ofN

CP SP, #mmnn |jjjjjjj Compare immediate data mmnn with SRIIIIIITIITITIINIG4 cycles]|

Function SP - mmnn Mode

This function subtracts the 16-bit immediate
data mmnn from the content of the stack

Src: Immediate data
Dst: Register direct

pointer (SP) and changes the content of the EX@mple | Set Value Result
flag (N/V/C/Z) according the result thereof. sp |mmmnl sp scC
The content of the SP is not changed. N|VIC|Z
3F71H| 145AH 3F71HO0 | 0| 0] 0
Code MSB LS8 53D1H| 53D1H 53D1H 0 | 0 | 0| 1
‘1f1]olofil1]1]1]cFH
A291H| 632EH| A291H 0 | 1| 0| 0
ol1]1]of1][1]o]o0]6cH 2862H| 4C25H 2862H1 | 0| 1| 0
o
I
Flag imjiofu[p|[N]v]c]z
|-/ =-]1—-11 ! 1 1
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4 INSTRUCTION SETS

CPL 1 [ complement r red /i 3 cyclesi

Function

Code

r—r Flag
Inverts the each bit of the r register (A/B) and
creates one compliment.

MSB LSB Mode

‘1]1]ojof1l1]1]0]cEH Example

‘1]of1]o]Joo]o0]r |aoHAalHD

r Mnemonic | Code
A0 CPL A AOH
B |1 CPL A AlH

ILjojU| DNV |C|Z

===t ]|=]=-]1

Register direct

Set Value Result

r r

11111111 00000000 O | — | —

o

10100101| 010110101 | —| —

CPL [BR:11] i complement location [BR:I/IIIIIITIIIITIITTITTIITININGGT 5 cycles]
Function [BR:II] < [BR:II] Flag

Code

Inverts the each bit of the data memory and

creates one compliment. The data memory

address has been specified by the content ofMode
the BR register (upper byte specification) an

the 8-bit absolute addreglower byte %xample
specification).

The content of the EP register becomes the

page address of the data memory (MODEL2/3).

MSB LSB
‘1]1]ofof1l1]1]0]cEH

‘1]of1]o]oo]1]0]aH

LjojU| DNV |C|Z

===t ]|=]=-]1

8-bit absolute

Set Value Result

[BRiII] [BRiII]

11111111 00000000 O | — | —
10100101| 010110101 | —| —

o =

CPL [HL] 1 complement location [HLYIIITIIIIIITIIITIITTIIITTIIINGGIT 4 cycles]
Function [HL] — [HL] Flag

Code

Inverts the each bit of the data memory that

has been address specified by the HL register
and creates one compliment. Mode
The content of the EP register becomes the xample
page address of the data memory (MODEL2/3E

MSB LSB
‘1]1]ofof1l1]1]0]cEH

‘1]of1]ofoof1]1]A3H

I1|/I0OJU|D|IN|V|C|Z
=] ==]t]|==]1

Register indirect

Set Value Result

[HL] [HL]

11111111 00000000 O | — | —
10100101| 010110101 | —| —

o
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4 INSTRUCTION SETS

DEC i oecrement r regdiiiiiimimimimimimimimimimimimimim 2 cycles

Function r «r-1 Mode Register direct
Decrements (-1) the content of the r register Example [Set Value Result
(A/B/L/H).
SC
Code MSB LsB r r NTvVIclz
1]ojojof1]0] r |88H-8BH] 63H 62H | —| —-| - 0
O r Mnemonic | Code 01H 00H - = -l 1

00 DEC A 88H
01 DEC B 89H
10 DEC L 8AH
11 DEC H 8BH

I W >

Flag I1{I0j]U/D|N|V | C|Z

DEC  BR [l oecrement BR redd/iiiiiiiimimimimiimimimiminimm 2 cycles

Function BR ~ BR-1 Mode Register direct
De(;rements (-1) the content of the BR Example | Set Value Result
register.
SC
Code MSB LSB BR BR NIVIcTz
1]ojojofs]ajo]o]scH 63H 62H | —| —| -] O
Flag imjioj/u|lp|N|vi|c]|z 01H 00H - -1 -1

DEC [BR: ] i oecrement location BRI 4 cycles)

Function [BR:Il] « [BR:II]-1 Mode 8-bit absolute
Decrements (-1) the content of the data

memory. The data memory address has beef@mPle | Set Value Result
specified by the content of the BR register [BR:II] [BR:II] SC
(upper byte specification) and the 8-bit NV C|Z
absolute addredk(lower byte specification). 63H 62H - -1 -] 0
The content of the EP register becomes the 01H 00H - -] -] 1

page address of the data memory (MODEL2/3).
Code MSB LSB
‘1]ofolofJ1]1]o]1]eDH
I
Flag I1/I0JU|D|N|V |C|Z

=== |=]=-1-]t
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4 INSTRUCTION SETS

DEC [HL] 1imimimimimin decrement tocation IHLYIIIIIIITITIITITIITITIITITIININ 3 cycles)

Function [HL] — [HL]-1 Mode Register indirect

Decrements (-1) the content of the data

memory that has been address specified by Example | Set Value Result

the HL register. [H] [HL] SC

The content of the EP register becomes the N V|C|Z

page address of the data memory (MODEL2/3). 63H 62H - -1 -0
Code MSB LSB O1H O0H el i

‘1]ojofofJ1[1]1]0]s8EH

Flag I1|{I0JU/D|N|V | C|Z

S e

DEC rp i oecrement ro redfiiiliiimimimimimimimimimimimimin 2 cyclesi

Function rp < rp-1 Mode Register direct
Decrements (-1) the content of the rp registe[E le [SetVal Resul
(BA/HL/|X/|Y). Xample et Value esu ISC
Code MSB LSB p p NIvIiclz

1]ofof1]1]0] rp |98H-9BHI 12851 pETY TR .

O r Mnemonic | Code 0001H O000H | - | - | =] 1
BA|00 DEC BA 98H
HL|01 DEC HL 99H
X |10 DEC IX 9AH
Iy |11 DEC IY 9BH

Flag I1|{I0JU/D|N|V | C|Z

DEC  SP jijiimimimimnin oecrement SP redliiiliimimimimimimimimimimimimimim 2 cyclesi

Function SP - SP-1 Mode Register direct
ICI?ct)ai(r:]rtzrrn(esnlzt’?-(-1) the content of the stack Example [ Set value Result
Code MSB LSB SP SP N VSCC VA
1]ojojof1l1]1 1]8FH 4285H | 4284H | — | — | —
Flag IL|{Ioj/U|DIN|V|C|Z 0001H 0000H | —| - | -] 1
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DIV i pivide HL reg. by A reddiiiliimimimimimimimimimimini 13 cyclesy

Function L — HL/A,H — remainder

Code

Fla
Divides the content of the HL register by the ?
content of the A register it stores the quotient

in the L register and the remainder in the H Mode
register.

When it divides by the divisor '0', a zero
division exception processing is generated.
When it divides by a divisor other than '0' and
the quotient exceeds 8 bits, the V flag is set to
1" and the dividend (content of the HL
register) is saved.

Example

MSB LSB
‘1]1]olof1]1]1]o0]cEH

Note

‘1]1]of1]1]o]o]1]|DoH

10U/ DIN|V | C|Z
—|=|=]|—-|t|t|0]:

Implied (Register direct)

Set Value Result

SC
HL A L H NIvIclz
1A16H| 64H| 42H| 4EH 0| 0| O | O
332CH| 64H| 83H| O0H 1| 0| 0| O
0000H| 58H| O0OH| 0OH 0| 0| 0] 1
0301H| 02H| O1H|] 03H 1 |1| 0| O

This instruction cannot be used in the
MODELO0/2.

DJR NZ, rr [l Decrement B reg. & Jump relative if B reg. is not zgft//lj/|| 4 cycles)|

Function <MODELO0/1>

Mode
B ~B-1, Example
IfB #0 then P

else

<MODEL2/3>

B -B-1,

IfB #0 then
else

JRS rr
PC -« PC+2

JRS 1r
PC « PC+2,NB - CB

Decrements (-1) the B register and as a result
thereof, the B register is other than '0’, it
executes the branch instruction "JRS rr".
When the B register has become '0', it
executes the following instruction.

See the "JRS rr" instruction.

In the MODELZ2/3, the bank address set in the
NB upon branching is loaded into the CB,
and the bank is also changed. When it shifts
to the following instruction instead of

Signed 8-bit PC relative

At the time of condition establishment when
NB = 02H and B = 05H in the MODEL2/3,
operation of the "DJR NZ,$-05H" in the
physical address 9000H is as indicated below.
NB|CB | PC(logical addr.)| B
Before execution|02H|01H 9000H 05H
L, 9001H+(FFFBH-1)
After execution  [02H|02H 8FFBH 04H
In the above example it branches to the
physical address 010FFBH.

In the MODELO/1, since there are no NB and
CB, it branches to the physical address
8FFBH.

When a condition has not been established,
the operation of the "DJR NZ,$-05H" in the
physical address 9000H is as indicated below.

branching, this function returns the content of -

the NB to the current bank address (content NB CB PC(logical addr) B

of the CB). Before execution [01H|02H 9000H 01H

L]

Code MSB LSB v

‘ 1 ‘ 1 ‘ 1 ‘ 1 | 0 ‘ 1 ‘ 0 ‘ 1 IF5H After execution |02H|02H 9002H 00H

‘ T |” There are no NB and CB in the MODELUO/1.
Flag I1/0jU/ DIN|V | C)|Z
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EX A, B lliiimimimimin xchange A reg. and B rejjiiIH1INIIINIMIIIITTITTITTIITGGT 2 cycles)]

Function A - B Mode Src: Register direct
Exchanges the content of the B register with Dst: Register direct
the A register.
9 Example | Set Value Result
Code MSB LSB sC
1][1]ojof1]1]0 0]ccH ALB AT B INTVICZ
Flag imjioju|lp|N|v]c]|z 82H | 49H | 49H| 82H| -] 4 - 1

EX A, [HL] liiiimimimimn Exchange A reg. and location YNNI 3 cycles]|

Function A o [HL] Mode Src: Register indirect
Exchanges the content of the data memory Dst: Register direct
55‘;’;‘:] ?ﬁj Xerggigfe‘ﬂfess specified by HL regiStEl mple [ set value Result
The content of the EP register becomes the A |[HD | A | [H SC
page address of the data memory (MODEL2/3). NV IClZ
82H | 49H | 49H | 82H| —| - - A
Code MSB LSB

‘1]1]ofof1]1]0o]1]cDH

Flag I1|{I0JU/D|N|V | C|Z

EX BA, rp [l Exchange BA reg. and rp redilijiiliiiimimimimimim 3 cyclesi

Function BA o rp Mode Src: Register direct
Exchanges the content of the rp register (HL/ Dst: Register direct
IX/IY/SP) with the BA register.
Example | Set Vvalue Result
Code MSB LSB scC
‘1]1]ofof1]o] rp |csH-cBHD BA | tp | BA | D N TyClz
0 P Mnemonic | Code 35D6H| C284H C284H 35D6H— | — | — | —

HL|00| EX BA,HL | C8H
X 01| EX BA,IX C9H
Iy |10 EX BA,IY CAH
SP/11] EX BA/SP | CBH

Flag I1|{I0JU/D|N|V | C|Z
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HALT [ set CPU to HALT mod@liiiliimimimimimimimimimimin 3 cycles

Function HALT
Sets the CPU in the HALT status.

Code

In the HALT status, the CPU stops operation,
thus reducing power consumption. Peripheral

circuits such as the oscillation circuit still
operate.

An interrupt causes it to return from the
HALT status to the normal program execu-
tion status.

See Section 3.7.1, "Halt status"

Flag

MSB

LSB

‘1[1]ofo]1]1]1]0]cEH

‘1]of1]ofJ1]1][1]0]AEH

1110 U |D

N

vV |C

z

INC 1 [l ncrement v eegiIMIMIMIIMIMIIIITTTTITITTITTITIITTIT 2 cyclesi|

Function r —r+1
Increments (+1) the content of the r register
(A/B/L/H).

Code MSB LsB
‘1]ofojoJolo] r |eoH-83HD

O r Mnemonic | Code

A |00 INC A 80H

B |01 INC B 81H

L |10 INC L 82H

H 11 INC H 83H

Flag I1|{I0JU/DIN|V | C|Z

Mode

Example

Register direct

Set Value Result
SC
' ' N|V | C|Z
52H 53H - -/ - O
FFH O00H - -] - 1

INC  BR [iijiiiiiiimim ncrement BR red i 2 cyclesi

Function BR - BR+1 Mode Register direct

Increments (+1) the content of the BR E | Set Val Result

register. xampe e alue esu

BR BR SC

Code MSB LSB NIvIiclz

‘1]ofofoJo]1]o0]o0]san = T
Flag imjioj/u|lp|N|v|c|z FFH 00H - -1 -1
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INC [BR:| ] i ncrement location [BRUVIIIIIIIIIIIIIIITIITINIINING 4 cycles)]

Function [BR:Il] <« [BR:II]+1 Mode 8-bit absolute
Increments (+1) the content of the data

memory. The data memory address has beef*@MPIe | Set Value Result
specified by the content of the BR register BRI BRI s¢
(upper byte specification) and the 8-bit N V| C|Z
absolute addreds(lower byte specification). 52H 53H - -1 -1 0
The content of the EP register becomes the FFH 00H - - -] 1

page address of the data memory (MODEL2/3).
Code MSB LSB
‘1]o]ojo]Jo/1]0]1]8sH
D
Flag IL|I0JU|D|N|V|C|Z

S e

INC [HL] [ ncrement location [HLYIIIIIIIIIIITIITITIITITIIITIINGING 3 cycles/)

Function [HL] < [HL]+1 Mode Register indirect
Increments (+1) the content of the data

memory that has been address specified by EX@MPle | Set Value Result

the HL register. [HL] [H] SC

The content of the EP register becomes the N V|C|Z

page address of the data memory (MODEL2/3). 52H 53H - - -] 0
Code MSB LSB FFH OOH ol Bl il

‘1]oJofofo]1][1]0]s6H

Flag I1|{I0JU/D|N|V | C|Z

| =]=]=1=]|=-]-1t

INC 1 [ ncrement rp regdliiMMIMIIMIMIMIMIIIITITTTTTTIITTIT 2 cyclesl]

Function rp « rp+1 Mode Register direct
Increments (+1) the content of the rp registerEXample Set Value Result
(BA/HL/IXNY). sc
Code MSB LsB p p NIVICclz
‘1]ojof1]o]o] rp JooH-93HD soson | 3man -1 o
O r Mnemonic | Code FFFFH 0000H |- | —-| —| 1

BA |00 INC BA 90H
HL|01 INC HL 91H
X |10 INC IX 92H
Iy 11 INC 1Y 93H

Flag I1|{I0JU/D|N|V | C|Z
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4 INSTRUCTION SETS

INC  SP [lijiimimimimiini ncrement SP rediiiiiimimimimimimimimimimiimimim 2 cyclesi

Function SP — SP +1

Code

Flag

Increments (+1) the content of the stack
pointer (SP).

MSB LSB
‘1]ofoloJola]1]1]s7H

I1{I0j]U/D|N|V | C|Z

| =|=]=1=]=-]-1"

Mode

Example

Register direct

Set Value Result
SC
SP SP NTvIcz
3259H 325AH |- | - | —
FFFFH 0000H |- | —-| -1

INT [KK] 1 Sofeware wntercuptiliiiiiiiimimimimimimimimm 7oanygmax cyclesf

Function <MODELO0/1>

Note

[SP-1] — PC(H), [SP-2] - PC(),
[SP-3] — SC, SP  SP-3,
PC(L) — [00KK], PC (H) — [00kk+1]

<MODEL2/3, Minimum mode> Flag

[SP-1] — PCH), [SP-2] - PC),
[SP-3] — SC, SP — SP-3, PC(L) - [00KK],
PC(H) — [00kk+1], CB — NB

<MODEL2/3, Maximum mode>
[SP-1] - CB, [SP-2] - PC(H),
[SP-3] « PC(), [SP-4] - SC,

Code

Mode
Example When NB = 02H in the MODEL2/3, it

MSB LSB

1/1/1]1]1]1]o]o]FcH

Kk |«

I1j{IojU/DIN|V | C|Z

8-bit indirect

executes the "INT [20H]" instruction in the
physical address 9000H.

SP . SP-4, PC(L) — [00KK],

NB |CB | PC(logical addr.) |EP | M(000020H) | SP

PC(H) — [00kk+1], CB —NB

Before execution|02H|01H

9000H 03H| ABCDH |0000H

Executes the software interrupt routine that

L [
¥ v

makes the 00kk address of the program

After execution

02H|02H ABCDH 03H| ABCDH |FFFCH

memory the vector address, following
evacuation of the top address +2 value of this
instruction and system condition flag (SC) to
the stack.

In the maximum mode of the MODEL2/3,

the currently selected bank address (content
of the CB) is also evacuated upon evacuation
of the return address.

Upon branching in the MODEL2/3, the bank
address set in the NB is loaded into the CB
and the bank is also changed.

The content of the EP register becomes the
page address of the data memory.

The vector field is fixed at page 0.

You should use the "RETE" instruction that
also returns the content of the SC for return
from an interrupt routine executed by an "INT
[KK]" instruction.

EP is disregarded and the vector area
(O00000H—-0000FFH) is specified.

In the above example it branches to the
physical address 012BCDH.

Since there are no NB and CB in the
MODELO/1, it branches to the physical
address ABCDH.

Stack content after execution
(1) MODELZ2/3 (maximum mode)

OOFFFCH| Content of SC
O00FFFDH| 02H (PC())
O0FFFEH| 90H (PC )
O00FFFFH| 01H (CB)

(2) MODEL2/3 (minimum mode), MODELO/1

OOFFFDH| Content of SC
OOFFFEH| 02H (PC())
O0FFFFH| 90H (PCH)
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4 INSTRUCTION SETS

JP - HL iy ndirect 3ump using HL reddliiiiiimimimimimimimimim 2 cyclesi

Function <MODELO0/1>

Code

Flag

PC « HL

<MODEL2/3>
PC - HL,CB ~ NB

Loads the content of the HL register into the
program counter (PC) then unconditionally
branches.

Upon branching in the MODELZ2/3, the bank
address set in the NB is loaded into the CB
and the bank is also changed.

MSB LSB
‘11]1]1]o]1]0]0]FaH

I1|{I0JU/D|N|V | C|Z

Mode
Example When NB = 02H and HL = 8765H in the

Register direct

MODELZ2/3, it executes the "JP HL"
instruction in the physical address 9000H.

NB |CB | PC(logical addr.) HL

Before execution|02H|01H 9000H 8765H
L ]
¥ v
After execution |02H|02H 8765H 8765H

In the above example it branches to the
physical address 010765H.

Since there are no NB and CB in the
MODELO/1, it branches to the physical
address 8765H.

JP[KK] 11 wndicect dump using vectgiiiiiiimmmimimimimimimimimimim 4 cyclesi

Function <MODELO/1>

Code

Flag

PC() « [0OKK], PC (H) — [00kk+1]

<MODEL2/3>
CB — NB, PC(l)  [00KK],
PC(H) — [0OKK+1]

It makes the kk the 8-bit indirect address,
then load the vector written into the 00kk and
00kk+1 address of the program memory into
the program counter (PC), and then uncondi-
tionally branches.

Upon branching in the MODELZ2/3, the bank
address set in the NB is loaded into the CB
and the bank is also changed.

The vector field is fixed at page 0.

MSB LSB
‘1]1]1]1]1]1]o]1]|FDOH

Kk«

I1|{I0JU/D|N|V | C|Z

Mode
Example When NB = 02H in the MODEL2/3, it

8-bit indirect

executes the "JP [20H]" instruction in the
physical address 9000H.

NB|CB | PC(logical addr.) | EP | M(000020H)

Before execution|02H|01H 9000H 03H| ABCDH

L \
3 v

After execution |02H|02H ABCDH 03H| ABCDH

EP is disregarded and the vector area
(0O00000H—-0000FFH) is specified.

In the above example it branches to the
physical address 012BCDH.

Since there are no NB and CB in the
MODELO/1, it branches to the physical
address ABCDH.
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4 INSTRUCTION SETS

JRL qqrr (i ume to relative location aawiiilIIIIIIITTTITITIIT 3 cycles]]

Signed 16-bit PC relative

Function <MODELO0/1>

Code

Flag

PC -« PC+qqrr +2

<MODEL2/3>
PC -« PC+qqrr+2,CB ~ NB

Adds the 16-bit relative address qqrr (-32768
to 32767) to the program counter (PC) as an
offset from the top address +2 of this
instruction and unconditionally branches to
this address.

Upon branching in the MODELZ2/3, the bank
address set in the NB is loaded into the CB
and the bank is also changed.

MSB LSB
‘11]1]1]olo]1]1]F3H

| RN [
. a.da  ag
1|V |UDIN|V|C|Z

Mode

Example

When NB = 02H in
executes the "JRL

the MODEL2/3, it
$+2000H" instruction in

the physical address 9000H.

NB|CB PC(logical addr.)
Before execution|02H|01H 9000H
L 9002H + (2000H - 2)
After execution |02H|02H BOOOH

In the above example it branches to the
physical address 013000H.

Since there are no

NB and CB in the

MODELO/1, it branches to the physical

address BOOOH.
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4 INSTRUCTION SETS

JRL ccl1, qqrr [ 3ump to relative location qqrr if condition ccl is trif/////////l| 3 cycles|

Function <MODELO0/1> Code MSB LSB
If ccl is true (1[1]1]o]1]1] ccl |ECH-EFH
then JRL qqrr S —
else PC —-PC+3 ‘ o |”
<MODEL2/3> 9 q. EE
Iftz(;ils \t]rgﬁ qqrr 0 ccl Mnemonic | Code
else PC . PC+3,NB  CB € |00} JRL C.qqrr | ECH
NC|01| JRL NC,qqrr| EDH
When the condition cc:'Ll has beep_establi_shed, z |10 JRL Z,qqrr | EEH
the CPU execute_s_the JRL qqrr" instruction Nz|11] JRL NZ.qqrr| EFH
and when a condition has not been estab-
lished, it executes the following instruction. Flag IL|I0J]U|[D|N|V|C|Z
See "JRL qqrr" instruction. JE I I I O I

In the MODELZ2/3, when a condition has not . . .
been established, the content of the NB Mode Signed 16-bit PC relative

specifying the branch destination bank Example At the time of condition establishment,
returns to the current bank address (content of operates the same as the "JRL qqrr" instruc-
the CB). tion. When a condition has not been
. . established, the operation of the "JRL
Condition ccl is of the be_'?’W 4 types. ccl,qqrr* in the physical address 9000H is as
cel Condition indicated below.
C Carry (CarryflagC =1 -
NC Non Carry (Carry flagC =0 NB|CB PC(logical addr.)
b4 Zero (Zero flag Z = 1) Before execution|02H|01H 9000H
NZ Non Zero (Zero flag Z = 0) FJ
After execution [01H|01H 9003H

There are no NB and CB in the MODELUO/1.
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4 INSTRUCTION SETS

JRS 1T i dump to relative location sliiiliilIIMIMIIIITITITTITIING 2 cycles]

Function <MODELO/1> Mode Signed 8-bit PC relative
PC - PCHmr+1 Example When NB = 02H in the MODEL2/3, it
<MODEL2/3> executes the "JRL $+20H" instruction in the
PC -« PC+rmr+1,CB ~ NB physical address 9000H.
Adds the 8-bit relative address rr (-128 to NB|CB PC(logical addr.)
1_27) to the program counter (PC) as an _ Before execution [02H|01H 9000H
_dlsplacgment from the _t(?p address +1 of this LT 9001H + (20H - 1)
instruction and unconditionally branches to
this address. After execution [02H|02H 9020H

In the above example it branches to the

physical address 011020H.

Since there are no NB and CB in the

MODELO/1, it branches to the physical

Code MSB LSB address 9020H.
‘1]1]1]1]ofo]o]1]|F1H

Upon branching in the MODELZ2/3, the bank
address set in the NB is loaded into the CB
and the bank is also changed.

‘ rr |rr

Flag I1{I0j]U/D|N|V | C|Z
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4 INSTRUCTION SETS

JRS ccl, rr [ 3ump to relative location rr if condition ccl is trygllj/lllI1II 2 cycles)]

Function <MODELO0/1> Code MSB LSB
If ccl is true ‘1]1]1]o]o]1] cc1 |E4H-ETHO
then JRS rr —
else PC - PC+2 ‘ rr |”
<MODEL?2/3> 0 ccl Mnemonic | Code
If ccl is true C |00| JRS C,qqrr | E4H
then JRSr NC|01| JRS NC,qqrr | E5SH
else PC - PC+2,NB - CB Z|10| JRS Zqqrr | E6H
When the condition ccl has been established, NZ 11| JRS NZqqr | E7H
the CPU executes the "JRS rr" instruction anﬁlag 1ol ulDINIVICcTzZ
when a condition has not been established, it O O A

executes the following instruction.
See "JRS rr* instruction. \jode Signed 8-bit PC relative

In the MODEL2/3, when a condition has not gyample At the time of condition establishment,

been established, the content of the NB operates the same as the "JRS " instruction.
specifying the branch destination bank When a condition has not been established,
returns to the current bank address (content of the operation of the "JRS ccl,1" in the
the CB). physical address 9000H is as indicated below.
Condition ccl is of the below 4 types. NB|CB PC(logical addr.)

cel Condition Before execution|02H|01H 9000H

C Carry (CarryflagC =1 T

NC Non Carry (CarryflagC =0 - +

7 Zero (zero flag Z = 1) After execution |01H|01H 9002H

NZ Non Zero (Zero flag Z = 0) There are no NB and CB in the MODELO/1.

JRS cc2, rr [ ump to relative location rr if condition cc2 is trygllj/lllIIIII 3 cycles)/

Function <MODELO/1> When the condition cc2 has been established,
If cc2 is true it adds the 8-bit relative address rr (-128 to
then PC —~ PC+rr+2 127) to the program counter (PC) as an offset
else PC - PC+3 from the top address +2 of this instruction
<MODEL2/3> and branches to that address.

If cc2 is true N )
then PC — PC+rr+2 CB — NB executes the following instruction.
else PC - PC+3,NB - CB Upon branching in the MODEL2/3, the bank

address set in the NB is loaded into the CB
and the bank is also changed. When a
condition has not been established, the
content of the NB specifying the branch
destination bank returns to the current bank
address (content of the CB).
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4 INSTRUCTION SETS

JRS cc2, rr
Condition cc2 is of the below 16 types. Mode Signed 8-bit PC relative
cc2 Condition Example At the time of condition establishment when
T Less Than (NOV] = 1) RIIB TJgZSH in 2th$e l;A(gI_DEtIFIZI:S,hopgraltiogdof
_ e cc2,$+20" in the physical address
(L;_Er I;zzgr E_?]l;il ((E {E S E} ; (l); 9000H is as indicated below.
GE | Greateror Equal ([I N] = 0) NB|CB|  PC(logical addr.)
Vv Overflow (V=1 Before execution|02H|01H 9000H
NV | NonOverflow  (V=0) L 9002H +(20H-2)
P Plus (N=0) After execution  {02H|02H 9020H
M M'n_us (N=1) In the above example it branches to the
FO | FOlisset (FO=1) physical address 011020H. In the MODELO/
F1 | Flisset (F1=1) 1, since there are no NB and CB, it branches
F2 F2is set (F2=1) to the physical address 9020H.
F3 F3 is set (F3=1)
NFO | EOis reset (FO = 0) When a cc_)ndition has not been es_,tablished,
NF1 | E1is reset (F1=0) the o_peratlon of the "JRS_ cczzrr"_ln the
NE2 | F2is reset (F2=0) physical address 9000H is as indicated below.
NF3 F3 is reset (F3=0) NB|CB PC(logical addr.)
Before execution|02H|01H 9000H
Code MSB LSB o
[1[1]ofof1]1]1]0]cEH —
, , , After execution |01H|01H 9003H
(2fefa]o] cc2 |EOH-EFHD There are no NB and CB in the MODELO/1.
| T |
ad cc2 Mnemonic |Cod§g
LT | 0000 | JRS LT,rr | EOH
LE | 0001 | JRS LE,rr | E1H
GT | 0010 | JRS GT,rr | E2H
GE | 0011 | JRS GE,rr | E3H
V 0100 | JRS V,rr E4H
NV | 0101 | JRS NV, rr | E5H
P | 0110 | JRS P, rr E6H
M | 0111 | JRS M, rr E7H
FO | 1000 | JRS FO,rr | E8H
F1|1001 | JRS Fi,rr | E9H
F2 | 1010 | JRS F2,rr | EAH
F3 | 1011 | JRS F3,rr | EBH
NFO| 1100 | JRS NFO, rr | ECH
NF1|1101 | JRS NF1,rr | EDH
NF2| 1110 | JRS NF2,rr | EEH
NF3| 1111 | JRS NF3,rr | EFH
Flag I1|I0|U|D|N|V z
114 EPSON E0C88 CORE CPU MANUAL



4 INSTRUCTION SETS

LD r, ' i Load v reg. into r veg jiiIIIIMIMIMIMIITIITITITTITTITTITITTG L cycleli

Function

Code

LD A,

Function

Code

Flag

LD A,

Function

Code

Flag

r—r Flag I1|I0|U|D|N|V|C|Z
Loads the content of the r' register (A/B/L/H)
into the r register (A/B/L/H).

MSB LSB
ofsfof ¢ Jof ¢ |8

Mode Src: Register direct
Dst: Register direct

Example | Set Vvalue Result
r| A B L H
0,0 0,1 1,0 1,1 ' ' SC
r r r r

~oo) don i Taon T e N[v[c]z
0.0 SAH | 42H | 42H | 42H| - —| - -
B(0,1)| 48H | 49H | 4AH | 4BH 5
L(1,0)| 50H | 51H | 52H | 53H
H(1,1)| 58H | 59H | 5AH | 5BH

BR il Load R reg. into A regdiiiiliiiimiimimimimimiimin 2 cycles

A - BR Mode Src: Register direct
Loads the content of the BR register into the Dst: Register direct
A register.
Example | Set Vvalue Result
MSB LSB sc
Ll 1iolofii1]10]cEH ABRI A BRINTV]C]Z
‘1]1]ofofo]o]o]o]coH 5AH | 42H | 42H | 42H| -] -] -] -

I1|{I0JU/D|N|V | C|Z

SC I Load SC. into A rediiiiIIMIMIMIMIMIMITIITITITIITTTTITITTGT 2 cycles]

A - SC Mode Src: Register direct
Loads the content of the system condition Dst: Register direct
flag (SC) into the A register.

Example | Set Vvalue Result
MSB LSB sSC
tlifojofr t]1o]cEn A SC A I SCINTvc]z
‘1]1]ofofolo]o]1]ciH SAH | 42H | 42H | 42H| -| -| - 4

I1{I0JU/D|N|V | C|Z
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4 INSTRUCTION SETS

LD A, er il Load er reg. into A red/iiiliIIIIIMIMIITIIITTITITITTTITIT 2 cycles)]

Function A — er Mode Src: Register direct
Loads the content of the er register (NB/EP/ Dst: Register direct
XP/YP) into the A register.

Example | Set Value Result

Code MSB LSB sc
1ltjojofsfalz]o]cen Al A e IN[vc]z
‘1]1]ofof1]o] er |csH-cBHD SAH | 42H | 42H | 42H)| -] -| -] o

O er Mnemonic | Code Note This instruction cannot be used in the

NB|00| LD A, NB C8H MODELO/1.

EP 01| LD A EP C9H
XP|{10| LD A, XP CAH
YP|11| LD A, YP CBH

Flag I1{I0jU/D|N|V | C|Z

LD BR, A il toad A reg. into BR reddljiiiliiimiimimimimiminimi 2 cyclesi

Function BR ~ A Mode Src: Register direct
Loads the content of the A register into the Dst: Register direct
BR register.
Example | Set Vvalue Result
Code MSB LSB sc
1]1]ojof1]1]1 0]cEH BRI A | BRI A TWTv]c]z
‘1]1]ojo]Jofo]1]o0]c2H SAH | 42H | 42H | 42H| -| -| | -
Flag I1|/0OJU|DIN|V|C|Z

LD SC, A i Load A reg. into SEUIIIIIIIIIITIITITITITTIITTTITTTITTITIITG 3 cycles]

Function SC - A Mode Src: Register direct
Sets the content of the A register into the Dst: Register direct
m condition fl .
system condition flag (SC) Example
Code MSB LSB Set Value Result
‘1]1]ofof1]1]1]o]|cEH sc
SC| A SC| A
[1]1]ofoJoo[1]1]c3H ILJI0JUDINVICIZ
S5AH | 42H | 42H| 42H| 0| 1| 0, 0o O O 1

Flag I1/I0J]U|/DIN|V |C|Z
AR ER R
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4 INSTRUCTION SETS

LD er, A [l toad A reg. into er reg/iiiiIIIMIMIITTTTTITITTT 2 or 3 cycleg]]

Function er « A Mode Src: Register direct
Loads the content of the A register into the er Dst: Register direct
(NB/EP/XP/YP) register.

Example | Set Vvalue Result

Code MSB LSB sc
1]t]ojofr]a1]1]0]cEH er Al A NIv]c]z
‘1]1]o0]of1]1] er |ccH-cFHO SAH | 42H | 42H | 42H| - -| | -

O er Mnemonic | Code Note This instruction cannot be used in the

NB|0O| LD NB,A | CCH |(3 cycles) MODELO/1.

EP/01| LD EP,A CDH |(2 cycles)
XP|10| LD XP, A CEH |[(2 cycles)
YP|11| LD YP,A CFH (2 cycles)

Flag I1{I0JU/D|N|V | C|Z

LD [BR: ], r i Load r reg. into location [BRYIIIIIIIIMIIIINITINIIIING 3 cycles)|

Function [BR:Il] «r Mode Src: Register direct
Loads the content of the r register (A/B/L/H) Dst: 8-bit absolute
into the data memory. The data memory
address has been specified by the content of X@MPIe | Set Value Result
the BR_register (upper byte specification) and BRIl r |BRN]| r sC
the 8-bit absolute addrekglower byte N VIC Z
specification). 5AH | 42H | 42H | 42H| —| —| —|

The content of the EP register becomes the
page address of the data memory (MODEL2/3).

Code MSB LSB
of1l1]1f1]o] r |78H-7BHD

ad r Mnemonic | Code
A |00| LD [BR:ll],A | 78H
B |01| LD [BR:l],B | 79H
L |10| LD [BR:],L | 7AH
H 11| LD [BR:lI],H | 7BH

Flag I1|{I0JU/D|N|V | C|Z
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4 INSTRUCTION SETS

LD [hh L, 1 i Load r reg. into location hYIIIIIIITIIIIINIININGG 5 cycles)]

Function [hhll] < r Mode Src: Register direct
Loads the content of the r register (A/B/L/H) Dst: 16-bit absolute
into the data memory that has been address
specified by the 16-bit absolute addrest.hh EXample | Set Value Result
The content of the EP register becomes the hhip | v [(phi] | r SC
page address of the data memory (MODEL2/3). N|VIC|Z
S5AH | 42H | 42H | 42H| —| —| —| -
Code MSB LSB

‘1]1]olof1]1]1]o0]cEH

‘1]1]ol1]o[1] r |D4H-D7HO
N N

. hh |

ad r Mnemonic | Code
00| LD [hhil], A | D4H
01| LD [hhil],B | D5H
10| LD [hhil],L | D6H
11| LD [hhill],H | D7H

I @ >

Flag I1{I0j]U/D|N|V | C|Z

LD [HL], r i coad r reg. into location HLYIIIITIIIIMIMITITITITINITING 2 cycles|

Function [HL] < r Mode Src: Register direct
Loads the content of the r register (A/B/L/H) Dst: Register indirect
into the data memory that has been address

specified by the HL register. Example | Set Value Result
The content of the EP register becomes the H ro| MY r SC
page address of the data memory (MODEL2/3). NV C|Z
SAH | 42H | 42H | 42H| —| —| —| -
Code MSB LSB

o[1]1]o]J1]o] r |e8H-6BHD

ad r Mnemonic | Code
A |00| LD [HL],A 68H
B |01| LD [HL],B 69H
L |10| LD [HL],L 6AH
H |11| LD [HL],H 6BH

Flag I1{I0jU/D|N|V | C|Z
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4 INSTRUCTION SETS

LD [IX], r 1 coad r reg. into location DXVIIIIIIIIITITIITITIIITINGING 2 cycles)]

Function [IX] < r Mode Src: Register direct
Loads the content of the r register (A/B/L/H) Dst: Register indirect
into the data memory that has been address
specified by the IX register. Example | Set value Result
The content of the XP register becomes the 1 rol r SC
page address of the data memory (MODEL2/3). N VIC | Z
SAH | 42H | 42H | 42H| —| —| - -
Code MSB LSB

‘o[1]1]o]Jofo] r ]60H-63HD

O r Mnemonic | Code
A |00/ LD [IX],A 60H
B |01| LD [IX],B 61H
L 10| LD [IX],L 62H
H |11 LD [IX],H 63H

Flag I1{I0JU/D|N|V | C|Z

LD [IY], r I Load r reg. into location Y YiiIIMIMIINIIITITITITITIINGT 2 cycles)

Function [IY] < r Mode Src: Register direct
Loads the content of the r register (A/B/L/H) Dst: Register indirect
into the data memory that has been address
specified by the 1Y register. Example | Set value Result
The content of the YP register becomes the v rol r SC
page address of the data memory (MODEL2/3). NV IClZ
S5AH | 42H | 42H | 42H| —| —| - -
Code MSB LSB

o[1]1]1]ofo] r [J7oH-73HD

a r Mnemonic | Code

A |00/ LD [IY],A 70H

B |01, LD [IY],B 71H

L (10| LD [ly],L 72H

H 11| LD [IY],H 73H

Flag I1/I0JU|DIN|V|C|Z
E0C88 CORE CPU MANUAL EPSON
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4 INSTRUCTION SETS

LD [IX+dd], r [ coad r reg. into location XX + ddWjliiiiIIIIIITIIITIITITIIN 4 cyclesi]

Function [IX+dd] ~r Flag

Loads the content of the r register (A/B/L/H)

into the data memory that has been address
specified by the sum of the content of the IX Mode
register and the displacement dd.

The displacement dd is handled as signed
data and the range is -128 to 127.

The content of the XP register becomes the
page address of the data memory (MODEL2/3).

Example

Code MSB LSB
‘1]1]olof1]1]1]o0]cEH

‘ol1]o] r [1]o o |asHacrsariscHo

. d;d 0 Jad

O r Mnemonic | Code
00| LD [IX+dd], A | 44H
01|LD [IX+dd], B | 4CH
10| LD [IX+dd], L | 54H
11| LD [IX+dd],H | 5CH

I W >

I1]10/U|D|N

V| C|Z

Src: Register direct
Dst: Register indirect with displacement

Set Value Result

[IX+dd]] r [[IX+dd] r s¢
NV | C|Z

BAH | 42H | 42H | 42H| —| —| —| -

LD [1y+dd], r [ coad r reg. into location [1Y + ddliiiIIIIIITITIITITIININGG 4 cycles)]

Function [lIY+dd] ~r Flag
Loads the content of the r register (A/B/L/H)
into the data memory that has been address
specified by the sum of the content of the IY Mode
register and the displacement dd.
The displacement d_d is handled as signed Example
data and the range is -128 to 127.
The content of the YP register becomes the
page address of the data memory (MODEL2/3).

Code MSB LsB
‘1]1]ofofJ1l1]1]0]cEH

‘o[1]o] r [|1]o0]1 |45H4DH/5E5HSDHD

. d.d |dd

O r Mnemonic | Code
00| LD [IY+dd], A | 45H
01|LD [IY+dd], B | 4DH
10| LD [IY+dd],L | 55H
11| LD [IY+dd], H | 5DH

I W >
o

I1/10/U|D|N

V| C|Z

Src: Register direct
Dst: Register indirect with displacement

Set Value Result

SC
[IY+dd] r [IY+dd] r NTvVIclz
5AH | 42H | 42H | 42H| —| —| —| —
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LD [IX+L], r i Load r reg. into location [1X + LYlIIIIIIIIITIIITINIINIINGG 4 cycles)

Function [IX+L] «r

Code

Flag

LD [IY+L], r i oad r reg. into location 'Y + LY/ 4 cycles]|

Function [IY+L] «r

Code

Flag

Mode
Loads the content of the r register (A/B/L/H)

into the data memory that has been address
specified by the sum of the content of the IX Example
register and the content of the L register.

The content of the L register is handled as

signed data and the range is -128 to 127.

The content of the XP register becomes the

page address of the data memory (MODEL2/3).

MSB LSB
‘1]1]ofof1l1]1]0]cEH

o[1]0] r [1]1]o0 |a6HaEHs6HSEHD
r Mnemonic | Code

A 00| LD [IX+L],A | 46H

B |01/ LD [IX+L],B | 4EH

L /10| LD [IX+L,L | 56H

H|11| LD [IX+L,H | 5EH

10U DIN|V |C|Z

Mode
Loads the content of the r register (A/B/L/H)

into the data memory that has been address
specified by the sum of the content of the IY Example
register and the content of the L register.

The content of the L register is handled as

signed data and the range is -128 to 127.

The content of the YP register becomes the

page address of the data memory (MODEL2/3).

MSB LSB
‘1]1]ofofJ1l1]1]0]cEH

of1]o]| r [1]1]1 |4rHiarrisTrisFHO
r Mnemonic | Code

A 00| LD [IY+L], A | 47H

B |01| LD [IY+L],B | 4FH

L |10| LD [Iv+L],L | 57H

H|11| LD Y+, H | 5FH

10U DIN|V |C|Z

4 INSTRUCTION SETS

Src: Register direct
Dst: Register indirect with index register

Set Value Result

SC
[IX+L] r | [IX+L] r NIviclz
5AH | 42H | 42H | 42H| —| —| —| -

Src: Register direct
Dst: Register indirect with index register

Set Value Result

SC
[IY+L] r|[IY+L] r NIVIclz
5AH | 42H | 42H | 42H| —| —| —| -
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4 INSTRUCTION SETS

LD r, #nn i toad immediate data nn into r retiliIIIIITIITITTITTIITINGGT 2 cycles)]

Function r « nn Mode Src: Immediate data
Loads the 8-bit immediate data nn into the r Dst: Register direct
register (A/B/L/H).
Example | Set Value Result
Code MSB LSB sc
‘1]of1]1]ofo] r |BOH-B3HD ropoanforonan TS
‘ T T n |nn S5AH | 42H | 42H | 42H| —| —| —| —
O r Mnemonic | Code
A |00| LD A #nn | BOH
B |01| LD B,#nn | B1H
L |10/ LD L,#nn | B2H
H|11| LD H,#nn | B3H
Flag I1|I0|]U|D|N|V|C|Z

LD BR, #hh i Load immediate data hh into BR rediliiiiliIIIINNININITNITN 2 cycles)|

Function BR < hh Mode Src: Immediate data
Loads the 8-bit immediate data hh into the Dst: Register direct
BR register.
Example | Set Vvalue Result
Code MSB LSB sc
1io/t/1loj1lofo]eed BR hh | BRI M TVTCTZ
T hh | |nh 5AH | 42H | 42H | 42H| —-| —| —| -
Flag I1L/I0JU|D|N|V |C|Z

LD SC, #nn jjjiiiii Load immediate data nn into S@HIIIIITITIIITITITIINIIN 3 cycles)]

Function SC ~ nn Mode Src: Immediate data
Sets the 8-bit immediate data nn into the Dst: Register direct
system condition flag (SC). Example
Code MSB LsSB Set Value Result
‘1fofofa]alafa]1]oFH sc
N — SC | nn | SC| nn
‘ - Tnnl T Inn I1|/I0O|U|D|IN|V|C]|Z
5AH | 42H | 42H| 42H| 0] 1) O] Of O Q 1

Flag I1{I0jU/D|N|V | C|Z
RN
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4 INSTRUCTION SETS

LD NB, #bb i Load immediate data bb into N8 reiiiliiIIINITITITTITNITNT 4 cycles/)]

Function NB < bb Mode Src: Immediate data
Loads the 8-bit immediate data bb into the Dst: Register direct
new code bank register NB.

Example | Set Vvalue Result

Code MSB LSB sc
‘1]1]ojof1l1]1]0]cEH NB | bb | NB | bb o o
[1]1]ofoJo[1]o]o]|can 5AH | 42H | a2H | a2n] -] -] ]
‘ b b |bb Note This instruction cannot be used in the

MODELO/1.

Flag I1{I0JU/D|N|V | C|Z

LD EP, #pp i Load immediate data pp into EP réliiiiIIINIINIINITTITINIITNG 3 cycles]

Function EP ~ pp Mode Src: Immediate data
Loads the 8-bit immediate data pp into the Dst: Register direct
expand page register EP.

P pagereg Example | Set Value Result

Code MSB LSB sc
‘1]1]ofof1l1]1]0]cEH EP | pp | EP | PP TV TC 2
‘1‘1‘0‘0'0‘1‘0‘1IC5H 5AH | 42H | 42H | 42H| —| —| —|
‘ p p |pp Note This instruction cannot be used in the

MODELO/1.

Flag I1{I0JU/D|N|V | C|Z

LD XP, #pp i Load immediate data pp into XP rédliiliIIINIINITITTITTIITNG 3 cycles]

Function XP — pp Mode Src: Immediate data
Loads the 8-bit immediate data pp into the Dst: Register direct
expand page register XP.

P pagereg Example | Set Vvalue Result

Code MSB LSB SC
‘1]1]ofofJ1l1]1]0]cEH XP [ pp | XP | PP Ty clZ
[1]1]ofoJo[1]1]o]csH 5AH | 42H | a2H | a2n] [ -[ [ 4
‘ o] o] |pp Note This instruction cannot be used in the

MODELO/1.

Flag I1{I0JU/D|N|V | C|Z
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4 INSTRUCTION SETS

LD YR, #pp [ Load immediate data pp into YP réiljjiiI1IIIINTITIINITINIIN 3 cycles]|

Function YP — pp Mode Src: Immediate data
Loads the 8-bit immediate data pp into the Dst: Register direct
expand page register YP.

P pagereg Example | Set Value Result

Code MSB LSB sc
‘1]1]olof1l1]1]0]cEH YP | pp | YP | PP T TvIcClZ
‘1]1]ojoJof1]1]1]c7H SAH | 42H | 42H | 42H| -| -| | -
‘ p :p |pp Note This instruction cannot be used in the

MODELO/1.

Flag I1{I0jU/D|N|V | C|Z

LD [BR:Il], #nn jjjj Load immediate data nn into location [BR:L///IIINIINIIIIA cycles)/

Function [BR:II] « nn Mode Src: Immediate data
Loads the 8-bit immediate data nn into the Dst: 8-bit absolute
data memory. The data memory address has

been specified by the content of the BR Example | Set Value Result

register (upper byte specification) and the 8- BRI nn |[BRI]| nn sC

bit absolute addredis(lower byte specifica- NV C| Z
tion). SAH | 42H | 42H | 42H| -| -] - -

The content of the EP register becomes the
page address of the data memory (MODEL2/3).

Code MSB LSB
‘1]1]of1]1]1]0]1|oDH

‘ n n |nn

Flag I1{I0j]U/D|N|V | C|Z

LD [HL], #nn [l Load immediate data nn into location [HYIIIIINIIIIIIIII S cycles]

Function [HL] « nn Mode Src: Immediate data
Loads the 8-bit immediate data nn into the Dst: Register indirect
data memory that has been address specifieg
by the HL register. xample | Set Value Result
The content of the EP register becomes the HY | nn | HY | nn SC
page address of the data memory (MODEL2/3). NI VIC|Z
SAH | 42H | 42H | 42H| —-| —| - -
Code MSB LSB

‘1]of1l1]ol1]0o]1]BSH

‘ n n |nn

Flag I1{I0j]U/D|N|V | C|Z
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4 INSTRUCTION SETS

LD [ir], #nn i Load immediate data nn into location [ir red/WiiliiININIII 3 cycles]

Function [ir] < nn Mode Src: Immediate data
Loads the 8-bit immediate data nn into the Dst: Register indirect
data memory that has been address specifie%
by the ir register (IX/1Y). xample | Set Value Result
The content of the XP register (at time of IX W | nn | @ | nn sC
specification) or the YP register (at time of N VIC | Z
IY specification) becomes the page address S5AH | 42H | 42H | 42H| —| —| - —

of the data memory (MODEL2/3).

Code MSB LSB
‘1]of1]1]ol1]1]i |BeHB7HD

‘ n n |nn

a ir Mnemonic | Code
X | 0| LD [IX],#nn | B6H
IY |1 | LD [IY],#nn | B7H

Flag I1{I0JU/D|N|V | C|Z

LD r, [BR: ] i coad tocation [BR:Y into r reg /jiiliiIIIIIINIITIINIITIING 3 cycles)/

Function r — [BR:Il] Mode Src: 8-bit absolute
Loads the content of the data memory into Dst: Register direct
the r register (A/B/L/H). The data memory
address has been specified by the content of XaMPIe | Set Value Result
the BR register (upper byte specification) and rBRM| r |[BRi sC
the 8-bit absolute addreksglower byte N VIC | Z
specification). 5AH | 42H | 42H | 42H| —| —-| —| -

The content of the EP register becomes the
page address of the data memory (MODEL2/3).

Code MSB LSB
‘o[1]0] r [1]o0]o0 |aaHacHisaHiscHO

O r Mnemonic | Code
A |00| LD A, [BR:II] | 44H
B |01| LD B, [BRil] | 4CH
L [10| LD L,[BR:] | 54H
H [11| LD H, [BRil] | 5CH

Flag I1{I0JU/D|N|V | C|Z
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4 INSTRUCTION SETS

LD [HL], [BR: 1] jjjjjif Load location [BR:II] into location [HLIIIIIIIIIIIIINIINII 4 cycles]

Function [HL] < [BR:II]

Code

Flag

Loads the content of the data memory [BR:
into the data memory [HL]. The data memory
[BR:II] address has been specified by the
content of the BR register (upper byte
specification) and the 8-bit absolute addiess
(lower byte specification). The data memory
[HL] address has been specified by the HL
register.

The content of the EP register becomes the
page address of the data memory (MODEL2/3).

MSB LSB
‘of[1]1]o]J1[1]0]o]ecH
o
nfiofulp[Nn]vc]z

Mode

Src: 8-bit absolute
Dst: Register indirect

Example

Set Value Result

] ) SC
[HL |[BR:NT| HY |[BR:I] NIvIiclz
5AH | 42H | 42H | 42H| —| —| —|

LD [ir], [BR: 1] i Load location [BR:I] into location [ir reg ViiliIINIIIIII 4 cycles]|

Function [ir] « [BR:II]

Code

Flag

Loads the content of the data memory [BR:
into the data memory [ir]. The data memory
[BR:II] address has been specified by the
content of the BR register (upper byte
specification) and the 8-bit absolute addikess
(lower byte specification). The data memory
[ir] address has been specified by the ir
register (IX/1Y).

The content of the EP register becomes the
page address of the data memory [BRind
the content of the XP register (at time of IX
specification) or the YP register (at time of
IY specification) becomes the page address
of the data memory [ir] (MODEL2/3).

MSB LSB
‘of[1]1]irJo]1]0]0 |64HI7aHD
R

ir Mnemonic | Code

X | 0 [LD [IX], [BR:ll]| 64H
Y | 1 |LD [IY], [BR:ll]| 74H

I1{I0j]U/D|N|V | C|Z

Mode

Src: 8-bit absolute
Dst: Register indirect

Example

Set Value Result

) ] ] SC

il [[BR:M]| [ir] |[BR:l] NIvIicTz
5AH | 42H | 42H | 42H| —| —| —|
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4 INSTRUCTION SETS

LD r, [hh L] iimimimimin coad tocation [nhitlinto r reg jiiiIIIIIITIITITITIITITIINL S cyclesi)

Function r < [hhll] Mode Src: 16-bit absolute
Loads the content of the data memory that Dst: Register direct
has been address specified by the 16-bit £ |
absolute address hiinto the r register (A/B/ =X@mple | Set value Result sc
L/H). _ bl | 1| (ki
The content of the EP register becomes the NIV IC Z
page address of the data memory (MODEL2/3). S5AH | 42H | 42H | 42H| —| —| - —
Code MSB LSB

‘1]1]ofofJ1l1]1]0]cEH

‘1]1]o]1]o/o] r |DOH-D3HO
N N D |

. hop  on

ad r Mnemonic | Code
00| LD A, [hhll] | DOH
01| LD B, [hhi] | D1H
10| LD L,[hhll] | D2H
11| LD H, [hhI] | D3H

I~ @™ >

Flag I1|{I0JU/D|N|V | C|Z

LD r, [HL] i Load tocation [HLY into r reg JUIIIININIITIIIITITITNITINIIT 2 cycles)

Function r ~ [HL] Mode Src: Register indirect
Loads the content of the data memory that Dst: Register direct
has been address specified by the HL register
into the r register (A/B/L/H). Example | Set Value Result
The content of the EP register becomes the r| HY roHY SC
page address of the data memory (MODEL2/3). N VIC | Z
5AH | 42H | 42H | 42H| —| —| —| -
Code MSB LSB

‘o[1]0] r [1]0]1 |45H4DH/55HSDHD

O r Mnemonic | Code
A |00| LD A, [HL] | 45H
B |01| LD B,[HL] | 4DH
L [10| LD L,[HL] | 55H
H [11]| LD H,[HL] | 5DH

Flag I1{I0JU/D|N|V | C|Z
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4 INSTRUCTION SETS

LD [BR:11], [HL] i Load location [HL] into location [BR:UVIIIIIIIIIIIIINIINII 4 cycles]

Function [BR:Il] < [HL] Code MSB LSB
Loads the content of the data memory [HL] ‘of[1]1]1]1]1]o]1]|7DH
into the data memory [BR}. The data B —
memory [BRII] address has been specified ‘ L |”
by the content of the BR register (upper byte,:|ag 1loluDINIVICIZ
specification) and the 8-bit absolute addiess
(lower byte specification). The data memory
[HL] address has been specified by the HL  pjgde Src: Register indirect

register. _ Dst: 8-bit absolute
The content of the EP register becomes the
page address of the data memory (MODEL2/3FExample | Set Value Result
SC
[BRI]| (MU |BRIT| MU Ty e Ty

5AH | 42H | 42H | 42H| —-| —| —| -

LD [HL], [HL] i Load location [HL] into location [HLYIIIIIIIIIIIINIINIGI 3 cycles]|

Function [HL] ~ [HL] Mode Src: Register indirect

Loads the content of the data memory that Dst: Register indirect

has been address specified by the HL registiEr |

into the same address. As a result, only thre&-X@MPle | Set Value Result

cycles are consumed. [HU HL] SC

The content of the EP register becomes the NV C| Z

page address of the data memory (MODEL2/3). 42H 42H S [ e -
Code MSB LSB

‘o[1]1]o]1]1]0]1]eDH

Flag I1{I0jU/D|N|V | C|Z

LD [ir], [HL] [l Load tocation [HL] into location [ir reg VI 3 cycles)|

Function [ir] « [HL] Code MSB LSB
Loads the content of the data memory [HL] of1]1]irJol1]o]1|65H/75H
into the data memory [ir]. The data memory . -
[HL] address has been specified by the HL o r Mnemonic_| Code
register. The data memory [ir] address has X'} 0 | LD [IX],[HL] | 65H
been specified by the ir register (IX/IY). Iy | 1] LD [IY],[HL] | 75H

The content of the EP register becomes the
page address of the data memory [HL] and
the content of the XP register (at time of IX
specification) or the YP register (at time of p1qqe Src: Register indirect
IY specification) becomes the page address Dst: Register indirect
of the data memory [ir] (MODEL2/3).

Flag 10U/ DIN|V | C|Z

Example | Set Value Result

[ir] [HL] [ir] [HL]

5AH | 42H | 42H | 42H| —| —| —|
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4 INSTRUCTION SETS

LD r, [IX] iy Load tocation [1X] into r reg JiiIIINIIINIIIIITITIITITIINIINGG 2 cycles)]

Function r « [IX] Flag
Loads the content of the data memory that
has been address specified by the IX register
into the r register (A/B/L/H). Mode
The content of the XP register becomes the
page address of the data memory (MODEL2/3E
xample

Code MSB LSB
‘o[1]0] r [1]1]o0 |a6HaEHs6HSEHD

O r Mnemonic | Code
A |00| LD A [IX] 46H
B |01| LD B,[IX] 4EH
L 10| LD L,[IX] 56H
H [11] LD H,[IX] 5EH

I1/I0JUD|N|V|C|Z
Src: Register indirect
Dst: Register direct
Set Value Result
| SC
ro X rMNINTVIelz
5AH | 42H | 42H | 42H| —| —| —| -

LD [BR:], [IX] i coad location [1X] into location [BR-WIIIIIIIIIIINIINI4 cycles]

Function [BR:Il] < [IX] Code
Loads the content of the data memory [IX]
into the data memory [BR}. The data
memory [BRIl] address has been specified
by the content of the BR register (upper byte|:|ag
specification) and the 8-bit absolute addiess
(lower byte specification). The data memory
[IX] address has been specified by the IX  pode
register.
The content of the EP register becomes the
page address of the data memory [BRind Example
the content of the XP register becomes the page
address of the data memory [IX] (MODEL2/3).

MSB

LSB

of1]1]1]rl1]1]o]7EH

I1L/I0|U|D|N|V z

Src: Register indirect

Dst: 8-bit absolute

Set Value Result

BR:I BRIl | SC
BRI D |BRI]| X [Ty el
SAH | 42H | 42H | 42H| —| —| - A

LD [HL], [IX] i Load location [1X] into location [HLYIIINIIIIINIINIIINIING 3 cycles)|

Function [HL] < [IX] Code
Loads the content of the data memory [IX]
into the data memory [HL]. The data memory
[HL] address has been specified by the HL a9
register. The data memory [IX] address has
been specified by the IX register. Mode
The content of the EP register becomes the
page address of the data memory [HL] and the
content of the XP register becomes the page Example
address of the data memory [IX] (MODEL2/3).

MSB

LSB

‘o[1]1]of1]1]1]0]6EH

I1{I0jU/DIN|V | C|Z

Src: Register indirect

Dst: Register indirect

Set Value Result

HL] HL] I SC

B || HD X Ty T el 2
S5AH | 42H | 42H | 42H| —| —| - -
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4 INSTRUCTION SETS

LD [ir], [IX] 1 Load location [1X] into location [ir reg YliiiIIIIIIIIINII3 cycles)|

Function [ir]  [IX] Mode Src: Register indirect
Loads the content of the data memory [IX] Dst: Register indirect
into the data memory [ir]. The data memory
[1X] address has been specified by the [X ~ =Xample | Set Value Result
register. The data memory [ir] address has v ™| sC
been specified by the ir register (IX/IY). NV ClZ
The content of the XP register (at time of IX S5AH | 42H | 42H | 42H| —| —| —| —

specification) or the YP register (at time of
IY specification) becomes the page address
of the data memory (MODELZ2/3).

Code MSB LSB
‘of1]1lir]ol1]1]0|66HI76HD

a ir Mnemonic | Code
X | 0| LD [IX], [IX] 66H
Iy | 1| LD [IY], [IX] 76H

Flag I1{I0j]U/D|N|V | C|Z

LD r, [IY] i Load tocation Y] into r reg JiIIIIIITIIIIITITITINIINING 2 cycles)|

Function r < [lY] Mode Src: Register indirect
Loads the content of the data memory that Dst: Register direct
has been address specified by the IY registe[E
into the r register (A/B/L/H). xample | Set Value Result
The content of the YP register becomes the r v ro| oy SC
page address of the data memory (MODEL2/3). NI VIC|Z
SBAH | 42H | 42H | 42H| —| —| - -
Code MSB LSB

of1]o]| r [1]1]1 |arHiarrisTrisFHO

ad r Mnemonic | Code
A |00| LD A Y] 47H
B |01] LD B,[lY] 4FH
L |10| LD L,[IY] 57H
H |11| LD H,[lY] 5FH

Flag I1{I0j]U/D|N|V | C|Z
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4 INSTRUCTION SETS

LD [BR:], [IY] i Load location [1Y] into location [BR:UVMIIIIIIIIIIIIIIII 4 cycles)]

Function [BR:II] < [IY] Code
Loads the content of the data memory [IY]
into the data memory [BR}. The data
memory [BRII] address has been specified
by the content of the BR register (upper byte,:,ag
specification) and the 8-bit absolute addiess
(lower byte specification). The data memory
[IY] address has been specified by the IY  pgde
register.
The content of the EP register becomes the
page address of the data memory [BRind Example
the content of the YP register becomes the page
address of the data memory [IY] (MODEL2/3).

MSB

LSB

of1falafafa]1]1]7FH

1110

U

D

N

Src: Register indirect

Dst: 8-bit absolute

Set Value Result

) ] SC
[BR:| [IY] |[BR:I]| [IY] NTvIcz
SAH | 42H | 42H | 42H| —| —| - A

LD [HL], [IY] i toad location [1Y] into location [HLYIIIIIITIIINIIINIIN 3 cycles)

Function [HL] ~ [IY] Code
Loads the content of the data memory [IY]
into the data memory [HL]. The data memory
[HL] address has been specified by the HL a9
register. The data memory [IY] address has
been specified by the 1Y register.
The content of the EP register becomes the
page address of the data memory [HL] and the
content of the YP register becomes the page Example
address of the data memory [IY] (MODEL2/3).

Mode

MSB

LSB

of[1]1]ofr]1]1]1]6FH

1110

U

D

N

vV |C

z

Src: Register indirect
Dst: Register indirect

Set Value Result

SC
HI | ™M [ HD M Ty el
5AH | 42H | 42H | 42H| —| —| —| -

LD [ir], [IYT 1 Load location [1Y] into location [ir reg YNNI 3 cycles]|

Function [ir] « [IY] Flag
Loads the content of the data memory [IY]
into the data memory [ir]. The data memory
[I'Y] address has been specified by the Y  Mode
register. The data memory [ir] address has
been specified by the ir register (IX/1Y).
The content of the XP register (at time of |
specification) or the YP register (at time of 1Y
specification) becomes the page address of the
data memory (MODEL2/3).

X Example

Code MSB LsB
of1f1lirfol1]1]1]67HI77HD

a ir Mnemonic | Code
X | 0| LD [IX],[lY] 67H
IY | 1| LD [IY], [IY] 77H

1110

U

D

N

vV |C

z

Src: Register indirect
Dst: Register indirect

Set Value Result

SC
DM XM TyTel 2
5AH | 42H | 42H | 42H| —| -] -
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4 INSTRUCTION SETS

LD r, [IX+dd] Jiiimins Load location [1X + dd] into r reg il 4 cycles||

Function

Code

r — [IX+dd] Flag
Loads the content of the data memory that

has been address specified by the sum of the
content of the IX register and the displace- Mode
ment dd into the r register (A/B/L/H).

The displacement dd is handled as signed

data and the range is -128 to 127. Example
The content of the XP register becomes the

page address of the data memory (MODEL2/3).

MSB LSB
‘1]1]olof1]1]1]o0]cEH

‘o[1]o] r Jo]o o |aoHusHisorissHD

. d;d 0 Jad

r Mnemonic | Code
00|LD A, [IX+dd] | 40H
01| LD B, [IX+dd] | 48H
10| LD L, [IX+dd] | 50H
11|LD H, [IX+dd] | 58H

I W >

1110

Uu|D

N

V

C|Z

Src: Register indirect with displacement
Dst: Register direct

Set Value Result

r|[IX+dd]] r [IX+dd] S¢
NV | C|Z

BAH | 42H | 42H | 42H| —| —| —| -

LD [HL], [IX+dd] jjjiiLoad location [IX + dd] into location [HLYIIIIIIIIINIGIS cycles]]

Function

[HL] ~ [IX+dd] Mode
Loads the content of the data memory

[IX+dd] into the data memory [HL]. The data
memory [HL] address has been specified by Example
the HL register. The data memory [IX+dd]
address has been specified by the sum of the
content of the IX register and the displace-

ment dd.

The displacement dd is handled as signed

data and the range is -128 to 127.

The content of the EP register becomes the

page address of the data memory [HL] and

the content of the XP register becomes the

page address of the data memory [IX+dd]
(MODEL2/3).

Src: Register indirect with displacement
Dst: Register indirect

Set Value Result

. SC
[HL] [[IX+dd]| [HL] |[IX+dd] NIvIclz
5AH | 42H | 42H | 42H| —| —| —| -

Code MSB LSB
‘1]1]ojof1l1]1]0]cEH
‘o[1]1]o]Joo]o]o]eoH
. d.d . ad
Flag njo/u[p/N|v]C|Z
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4 INSTRUCTION SETS

LD [ir], [IX+dd] i Load location [IX + dd] into location [ir reg.JiliilIIIIIINIG cycles]

Function [ir] « [IX+dd] Code
Loads the content of the data memory
[IX+dd] into the data memory [ir]. The data
memory [ir] address has been specified by the
ir register (IX/1Y). The data memory [IX+dd]
address has been specified by the sum of the
content of the IX register and the displace- 0
ment dd.
The displacement dd is handled as signed
data and the range is -128 to 127.
The content of the XP register (at time of I1X Flag
specification) or the YP register (at time of
IY specification) becomes the page address

of the data memory (MODEL2/3). Mode

Example

MSB

LSB

‘11]ofof1l1]1]o0]cEH

‘of[1]1]ir]1]o]o0]o0]68HI78HD

d.d

|dd

Mnemonic

Code

X |0
Iy |1

LD [IX], [IX+dd]
LD [IY], [IX+dd]

68H
78H

1110

U/ D/ N|V

C|Z

Src: Register indirect with displacement
Dst: Register indirect

Set Value

Result

i

[IX+dd]| [i] |[IX+dd]

NIV | C|Z

5AH

42H | 42H

A2H| - —| —-| -

LD r, [IY+dd] [ Load location [1Y + dd] into r reg/liiiililINIIIIITITITITNITIIT 4 cyclesi)

Function r « [IY+dd] Flag
Loads the content of the data memory that
has been address specified by the sum of the
content of the IY register and the displace- Mode
ment dd into the r register (A/B/L/H).
The displacement dd is handled as signed
data and the range is -128 to 127. Example
The content of the YP register becomes the
page address of the data memory (MODEL2/3).

Code MSB LSB
‘11]olof1]1]1]0]cEH

‘o[1]0] r [o0]o0]1 |41H4oH/51H/59HD

. d;d  |ad

ad r Mnemonic | Code
00| LD A, [lY+dd] | 41H
01| LD B, [lY+dd] | 49H
10| LD L, [lY+dd] | 51H
11| LD H, [IY+dd] | 59H

I~ @™ >

1110

U/ D/ N|V

C|Z

Src: Register indirect with displacement
Dst: Register direct

Set Value

Result

r

[IY+dd] r [IY+dd]

5AH

42H | 42H

42H| —| —| —|
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4 INSTRUCTION SETS

LD [HL], [IY+dd] i Load location [1Y + dd] into location [HLY/IIIIIIIIIIINIIES cycles)]

Function [HL] ~ [IY+dd] Code
Loads the content of the data memory

[I'Y+dd] into the data memory [HL]. The data
memory [HL] address has been specified by

the HL register. The data memory [IY+dd]
address has been specified by the sum of the
content of the 1Y register and the displace- Flag
ment dd.

The displacement dd is handled as signed
data and the range is -128 to 127.

The content of the EP register becomes the
page address of the data memory [HL] and
the content of the YP register becomes the
page address of the data memory [IY+dd]
(MODEL2/3).

Mode

Example

MSB LSB

1/1]ofof1]1]1]0]cEH

of1/1]o]ofolo]1]61H

dd |dd

I1j{IojU/DIN|V | C|Z

Src: Register indirect with displacement
Dst: Register indirect

Set Value Result

. SC
[HL] [[IY+dd]| [HL] |[IY+dd] NIvIcz
5AH | 42H | 42H | 42H| —| —| —| -

LD [ir], [IY+dd] i Load location [1Y + dd] into location [ir reg Yl 5 cycles]

Function [ir] « [IX+dd] Code
Loads the content of the data memory

[I'Y+dd] into the data memory [ir]. The data
memory [ir] address has been specified by the

ir register (IX/1Y). The data memory [IY+dd]
address has been specified by the sum of the
content of the IY register and the displace-

ment dd.

The displacement dd is handled as signed

data and the range is -128 to 127.

The content of the XP register (at time of IX Flag
specification) or the YP register (at time of
IY specification) becomes the page address

of the data memory (MODELZ2/3). Mode

MSB LSB

1/1]ofof1]1]1]0]cEH

ol1f[a]ir[1]o]o]1]69HI7oH

d.d |ad

ir Mnemonic | Code

LD [IX], [IY+dd]
LD [IY], [IY+dd]

69H
79H

11 U/ DNV |C|Z

Src: Register indirect with displacement
Dst: Register indirect

Example | Set Value Result
il [IY+dd]| [i] |[I'Y+dd] sc
[ [ivedd] [0 [v+ddl Ty T o T
5AH | 42H | 42H | 42H| —| —| —| -
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4 INSTRUCTION SETS

LD r, [IX+L] i coad tocation [1X +L] into r reg /iilIIIIITITIITITIITITIINIING 4 cyclesi)

Function r « [IX+L] Flag nfofulp|Nn]v]c]z
Loads the content of the data memory that
has been address specified by the sum of the
content of the IX register and the content of Mode Src: Register indirect with index register

the L register into the r register (A/B/L/H). Dst: Register direct

The content of the L register is handled as

signed data and the range is -128 to 127.  Example | Set Value Result

The content of the XP register becomes the scC

ro | [IX+L] r | [IX+L] NIVIcz

5AH | 42H | 42H | 42H| | | | -

page address of the data memory (MODEL2/3).

Code MSB LSB
‘1]1]ofof1l1]1]0]cEH

o[1]0] r [o]1]o |42HmAHs2HEAHD

O r Mnemonic | Code
A |00| LD A, [IX+L] | 42H
B |01| LD B, [IX+L] | 4AH
L |10| LD L,[IX+L] | 52H
H 11| LD H,[IX+L] | 5AH

LD [HL], [IX+L] Jjjji Load location [1X + L] into location [HLY/IIINIIIIIIIINIGES cycles)]

Function [HL] < [IX+L] Mode Src: Register indirect with index register
Loads the content of the data memory [IX+L] Dst: Register indirect
into the data memory [HL]. The data memory
[HL] address has been specified by the HL Exa@mple | Set Value Result
register. The data memory [IX+L] address SC
has been specified by the sum of the content LTI L I N/ V| C|Z
of the IX register and the content of the L 5AH | 42H | 42H | 42H| —| —| —|
register.

The content of the L register is handled as
signed data and the range is -128 to 127.
The content of the EP register becomes the
page address of the data memory [HL] and
the content of the XP register becomes the
page address of the data memory [IX+L]
(MODEL2/3).

Code MSB LSB
‘1]1]ofof1]1]1]o]|cEH

‘o[1]1]o]oo]1]0]62H

Flag I1|{I0JU/D|N|V | C|Z
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4 INSTRUCTION SETS

LD [ir], [IX+L] [iiii Load location [IX + L] into location [ir reg JiiiIIIININIG cycles]|
Function [ir] « [IX+L] Code

Loads the content of the data memory [IX+L]
into the data memory [ir]. The data memory

[ir] address has been specified by the ir

register (IX/1Y). The data memory [IX+L]

address has been specified by the sum of the
content of the IX register and the content of

the L register.

The content of the L register is handled as  jaq
signed data and the range is -128 to 127.

The content of the XP register (at time of IX
specification) or the YP register (at time of Mode
IY specification) becomes the page address

of the data memory (MODEL2/3).
Example

MSB LSB
‘1]1]ofof1]1]1]0]cCEH

of1]1]ir]1]o]1]0 |6AHr7AHD

ir Mnemonic | Code
X | 0 | LD [IX], [IX+L] | 6AH
IY | 1 | LD [IY], [IX+L] | 7AH

I1j{IojU/DIN|V | C|Z

Src: Register indirect with index register
Dst: Register indirect

Set Value Result

i ox+U] W x+l

5AH | 42H | 42H | 42H| —| —| —|

LD r, [IY+L] i coad location [ty +L] into r reg JiliiIIIIITIIITITIIITIINIING 4 cycles]

Function

r— [IY+L] Flag
Loads the content of the data memory that

has been address specified by the sum of the
content of the 1Y register and the content of Mode
the L register into the r register (A/B/L/H).

The content of the L register is handled as

signed data and the range is -128 to 127.  Example
The content of the YP register becomes the

page address of the data memory (MODEL2/3).

I1j{IojU/DIN|V | C|Z

Src: Register indirect with index register
Dst: Register direct

Set Value Result

ro[Iy+L] ro | [IY+L] NIvIcz

5AH | 42H | 42H | 42H| —-| —| —| -

Code MSB LSB
‘1]1]olof1]1]1]o0]cEH
‘o[1]o] r [o]1]1 |asHu4BHs3HI5BHD
O r Mnemonic | Code
A |00| LD A, [IY+L] | 43H
B |01| LD B,[IY+L] | 4BH
L |10| LD L,[IY+L] | 53H
H|11| LD H, [IY+L] | 5BH
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4 INSTRUCTION SETS

LD [HL], [IY+L] JjjjiiLoad location [1Y + L] into location [HLY/IIIIIIIIIINIIINIG cycles]

Function [HL] < [IY+L] Code MSB LSB
Loads the content of the data memory [IY+L] ‘11]ofof1l1]1]o0]cEH
into the data memory [HL]. The data memory
[HL] address has been specified by the HL (o]1/1 0folol1]1]e3H
register. The data memory [IY+L] address g5 nlolulpINlvIic]z
has been specified by the sum of the content
of the IY register and the content of the L

register. . . Mode Src: Register indirect with index register
The content of the L register is handled as Dst: Register indirect

signed data and the range is -128 to 127.

The content of the EP register becomes the Example | Set Value Result

page address of the data memory [HL] and SC

the content of the YP register becomes the R IV L IV Py T e T2
page address of the data memory [IY+L] EAH | 42H | 42H | a21] -] -] -
(MODEL2/3).

LD [ir], [IY+L] i Load location [1Y + L] into location [ir reg YIS cycles]

Function [ir] < [IY+L] Code MSB LSB
Loads the content of the data memory [IY+L] ‘11]ofofJ1l1]1]0]cEH
into the data memory [ir]. The data memory
[ir] address has been specified by the ir
register (IX/1Y). The data memory [IY+L] O
address has been specified by the sum of the
content of the IY register and the content of
the L register.

The content of the L register is handled as  fjaqg nlolulpINIVvIic]z
signed data and the range is -128 to 127.
The content of the XP register (at time of 1X

of1l1firfr]o]1]1]eBH7BHD

ir Mnemonic | Code
X | 0 |LD [IX], [IlY+L] | 6BH
IY | 1 | LD [IY], [IY+L] | 7BH

specification) or the YP register (at time of Mode Src: Register indirect with index register
IY specification) becomes the page address Dst: Register indirect
of the data memory (MODELZ2/3).
Example | Set Vvalue Result
) SC
il [[Y+L]| [ir] [[IY+L] NIVIclz

5AH | 42H | 42H | 42H| —| -] —| -
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4 INSTRUCTION SETS

LD rp, rp" Il Load rp reg. into rp regiiiMMIMIMIIMIITIITITTTTTTITTT 2 cycles]

Function rp ~ rp' Flag I1|/I0|U|D|N|V|C|Z
Loads the content of the rp' register (BA/HL/ [N I N I O I O
IX/IY) into the rp register (BA/HL/IX/IY).

Code MSB LSB
‘1f1]olof1l1]1]1]cFH

Mode Src: Register direct
Dst: Register direct

: : Example | Set Value Result
Aol % [ w0 , T
O ' [BAHL| X [ Iv o Ty ez
rp (0,0)((0,1)|(1,0)|(1,1) 3521H E964H E964H E964H- | — | — | —
BA(0,0) |EOH|E1H|E2H|E3H (rp2rp)

HL(0,1) |E4H|E5H|E6H|E7H
IX(1,0) |E8H|E9H | EAH |EBH
1Y(1,1) |ECH|EDH|EEH EFH

LD BA, PC jjiiiimini coad PC into BA rediiiiiliiimimimimimimimimimimim 2 cyclesi

Function BA — PC+2 Mode Src: Register direct
Loads the content of the program counter (PC) Dst: Register direct
into the BA register. The value that has been

loaded is top address of this instruction + 2. EX@mple | Set Value Result —
Code MSB LSB BA | PC | BA | PC NTviclz
Lltlojofij1]1]1]cRH 3521H E964H E964H E964H- | — | — | -

‘11f1]1]1]o]o]1]FoH

Flag I1{I0j]U/D|N|V | C|Z

LD BA, SP [l Load sp into BA redhiiiiliiimimimimimimimimimimim 2 cyclesi

Function BA ~ SP Mode Src: Register direct
Loads the content of the stack pointer (SP) Dst: Register direct
into the BA register.
Example | Set Value Result
Code MSB LSB sc
tlafojofal1]1]1]crH BA [ SPBA ISP INTV]c]zZ
[1]1]1]1]21]0]0]0|FsH 3521H| E964H E964iH E964H- | — | — | -

Flag I1{I0jU/D|N|V | C|Z
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4 INSTRUCTION SETS

LD HL, PC jiiiimimimi Load PC into HL regdiiiiiiiimimimimimiimimimimin 2 cyclesi

Function HL ~ PC+2 Mode Src: Register direct
Loads the content of the program counter (PC) Dst: Register direct
into the HL register. The value that has been
loaded is top address of this instruction + 2. Example

Code MSB LSB HL PC | HL PC
‘1]1]ofof1l1]1]1]cFH

Set Value Result

2
<
O
N

3521H E964H E964H E964H- | — | — | —

‘11]1]1]ol1]0]1]|FsH

Flag I1{I0JU/D|N|V | C|Z

LD HL, SP [ coad sp into KL reg i 2 cyclesi

Function HL —~ SP Mode Src: Register direct
Loads the content of the stack pointer (SP) Dst: Register direct
into the HL register.
Example | Set Value Result
Code MSB LSB sC
1]ajojof1l1]1 1]cFH HL | SPIHL L SPIgTTeT 2
‘1‘1‘1‘”0‘1‘0‘0';4,4 3521H E964H E964H E964H- | — | — | —

Flag I1|{I0JU/D|N|V | C|Z

LD IX, SP i Load P into 1 redfiiiiiimimimimimimimimimimimimimim 2 cyclesi

Function IX — SP Mode Src: Register direct
Loads the content of the stack pointer (SP) Dst: Register direct
into the IX register.
Example | Set Value Result
Code MSB LSB sc
1]1jofof1]1]1]1]CFH X SP X TSPINTVT ez
(11111 ]o]1]o]FaH 3521H E964H E964H E964H- | — | — | -

Flag I1{I0JU/D|N|V | C|Z

LD 1Y, SP i coad P into 1Y red /il 2 cyclesi

Function 1Y — SP Mode Src: Register direct
Loads the content of the stack pointer (SP) Dst: Register direct
into the 1Y register.
Example | Set Vvalue Result
Code MSB LSB sc
tlrfojofs z]1]1]crH Y SPIM  SPINTvIc]z
(11211 ]1]1]o]|FeH 3521H E964H E964IH E964H- | — | — | -
Flag IL/I0OJU|DIN|V|C|Z
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4 INSTRUCTION SETS

LD SP, rp i coad rp reg. into SRYIIIIIIITIIITITITIITITIITTITIITIIITG 2 cycles]

Function SP — rp Mode Src: Register direct
Loads the content of the rp register (BA/HL/ Dst: Register direct
IX/1Y) into the stack pointer (SP).
Example | Set Value Result
Code MSB LSB sc
‘1f1fofofil1]1]1]cFH SP | o | SP L TyTy I clzZ
‘ 1 ‘ 1 ‘ 1 ‘ 1 |0 ‘ 0 ‘ rb IFOH—F3H] 3521H| E964H E964H E964H- | — | — | —

ad p Mnemonic | Code
BA|00| LD SP,BA | FOH
HL|{01| LD SP,HL | F1H
X 10| LD SP,IX | F2H
IY |11 LD SP,lY | F3H

Flag I1{I0jU/D|N|V | C|Z

LD [hhl ], rp jimimimin Load rp reg. into location iGNNGS cycles)|

Function [hhll] < rp), [hhII+1] < rpH) Mode Src: Register direct
Stores the lower byte of the rp register (BA/ Dst: 16-bit absolute
HL/IX/1Y) in the address hih of the data

memory and stores the upper byte in the Example
following address Hht1. Set Valug Result
The content of the EP register becomes the o | (hi ety e sC
page address of the data memory (MODEL2/3). N V|ClZ
E964H | 64H | E9H | E964H -+ -+ -
Code MSB LSB

‘1]of1]1]1]1] rp |BCH-BFHO

. hp  nn

O rp Mnemonic | Code
BA|00| LD [hhil], BA | BCH
HL|01| LD [hhll], HL | BDH
IX |10| LD [hhil],IX | BEH
IY [11| LD [hhil], 1Y | BFH

Flag I1{I0jU/D|N|V | C|Z
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4 INSTRUCTION SETS

LD [hhl ], SP fiiiimi coad P into location hiIIIHITIIITITITIITITIITITIININ 6 cycles]|

Function [hhll] « SP), [hhll+1] ~ SPH) Mode Src: Register direct
Stores the lower byte of the stack pointer Dst: 16-bit absolute
(SP) in the address htof the data memory

and stores the upper byte in the following Example
address hh+1. Set Valug Result
The content of the EP register becomes the sp (hhil] |[phil+1]| sP SC
page address of the data memory (MODEL2/3). N VIClZ
E964H 64H E9H | E964H — | — | — | —
Code MSB LSB

‘1f1]ofof1l1]1]1]cFH

of1]1]1]1]1]o]o]7cH
N N

__ hh |

Flag I1|{I0JU/D|N|V | C|Z

LD [HL], rp i coad ro reg. into location HLYIHIIIHITIIIIITITIIITNITINGTG S cycles)

Function [HL] < rp), [HL+1] < rp(H) Mode Src: Register direct
Stores the lower byte of the rp register (BA/ Dst: Register indirect
HL/IX/1Y) in the address of the data memory

that has been specified by the content of theEXample

HL register and stores the upper byte in the Set Valug Result

following address. rp HO | H] | sC

The content of the EP register becomes the NIVICIZ
page address of the data memory (MODEL2/3). E964H | 64H | EO9H | E964H — | — | — | —

Code MSB LSB
‘1f1]ofof1l1]1]1]cFH

‘1]1]olo]Jo1] rp JcaH-c7H

O rp Mnemonic | Code
BA|00| LD [HL],BA | C4H
HL|01| LD [HL],HL | C5H
IX |10| LD [HL],IX | C6H
IY |11| LD [HL],IY | C7H

Flag I1{I0JU/D|N|V | C|Z
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4 INSTRUCTION SETS

LD [IX], ro i coad rp reg. into location IXY/IIIIIIIIIIIIIIININIGING 5 cycles

Hlinction [IX] < rp), [IX+1] < rp(H) Mode Src: Register direct
Stores the lower byte of the rp register (BA/ Dst: Register indirect
HL/IX/1Y) in the address of the data memory

that has been specified by the content of theExalmple

IX register and stores the upper byte in the Set Valug Result

following address. rp | x| orp sC
The content of the XP register becomes the NIVICIZ
page address of the data memory (MODEL2/3). E964H | 64H | E9H | E964H - 4

Code MSB LSB
‘1f1]olof1l1]1]1]cFH

‘1]1]o]1]o[1] rp |D4H-D7HO

O rp Mnemonic | Code
BA|00| LD [IX],BA D4H
HL|01| LD [IX], HL D5H
IX |10| LD [IX],IX | D6H
Iy [11| LD [IX],IY | D7H

Flag I1{I0jU/D|N|V | C|Z

LD [IY], ro i coad rp reg. into location I YIIIIIIIIIIIIIITIIIINIINGG S cycles)

Function [IY] < rp), [IY+1] < rp(H) Mode Src: Register direct
Stores the lower byte of the rp register (BA/ Dst: Register indirect
HL/IX/1Y) in the address of the data memory

that has been specified by the content of theExalmple

IY register and stores the upper byte in the Set Valug Result

following address. P 0] | [v+1] | rp SC

The content of the YP register becomes the N V|ClZ
page address of the data memory (MODEL2/3). E964H | 64H | E9H | E964H -+ —+ -+ A

Code MSB LSB
‘1f1]olof1l1]1]1]cFH

(1]1]o]1]1]1] rp |DCH-DFHD

O rp Mnemonic | Code
BA|00| LD [lY],BA DCH
HL|01| LD [IY],HL DDH
IX |10/ LD [IY],IX | DEH
Iy |11 LD [IY],IY | DFH

Flag I1{I0jU/D|N|V | C|Z
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LD [SP+dd], rp i Load rp reg. into location [SP + ddliiliIIIITIIIIITITITINNIGG 6 cycles)]

Function [SP+dd] « rp(), [SP+dd+1] « rp(H) Flag iwjojulp|N|v]c]|z
Stores the lower byte of the rp register (BA/
HL/IX/1Y) in the address of the data memory
that has been specified by the sum of the  Mode Src: Register direct

content of the SP and the displacement dd, Dst: Register indirect with displacement

and stores the upper byte in the following

address. Example

The displacement dd is handled as signed Set Valug Result

data and the range is -128 to 127. PSP [spater] P | VSCC i
Code MSB LB E964H | 64H | E9H | E964H — | — | — | —

‘1]1]ofof1l1]1]1]cFH

of1l1f1]ol1] rp |74H-77HO

. dd  Jad

ad rp Mnemonic | Code
BA|00| LD [SP], BA | 74H
HL|01| LD [SP],HL | 75H
X |10| LD [SP],IX | 76H
IY |11| LD [SP],IY | 77H

LD rp, #mmnn jjjjjjj Load immediate data mmnn into rp eI 3 cycles]]

Function rp —« mmnn Mode Src: Immediate data
Loads the 16-bit immediate data mmnn into Dst: Register direct
the rp register (BA/HL/IX/Y).
Example | Set Vvalue Result
Code MSB LSB scC
‘1]1]olo]Jo1] rp JcaH-c7H fp|mmnn| rpmmAN-CTOT ST
‘ T qnn |nn 3521H E964H E964H E964H- | — | — | —
. mm . mm
O rp Mnemonic | Code

BA |00 | LD BA, #mmnn | C4H
HL |01 | LD HL, #mmnn | C5H
IX 10| LD IX,#mmnn | C6H
IY |11 | LD IY, #mmnn | C7H

Flag I1{I0JU/D|N|V | C|Z
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LD SP, #mmnn jjjj Load immediate data mmnn into $BIIIIIITTITTTTTITITITIIIINIII 4 cycles]]

Function SP — mmnn Mode Src: Immediate data
Loads the 16-bit immediate data mmnn into Dst: Register direct
the stack pointer (SP).

Example | Set Value Result

Code MSB LSB SC
‘11]olof1l1]1]1]cFH SP mmnn| SP |mmnn-o T
o[1]1]of1]1]1]0]e6EH 3521H E964H E964H E964H- | — | — | —
e
—mm . mm

Flag IL|I0jU|D|N|V|C|Z

LD rp, [hh W i Load location [hhill into rp reg iiiiIIIITIIITITITINITIITINIIT S cycles)|

Function rpw) < [hhll], rpH) < [hhil+1] Mode Src: 16-bit absolute
Loads the content of the data memory that Dst: Register direct
has been address specified by the 16-bit
immediate data Hhinto the rp register (8A/ EXample Set Value Result
HL/IX/Y) as the lower byte and loads the rp | (i |hii+t| rp sC
content of the following address as the upper NV C|Z
byte. 3521H 64H| E9H| E964H- | — | — | —

The content of the EP register becomes the
page address of the data memory (MODEL2/3).

Code MSB LSB
‘1]of1]1]1]0] rp |B8H-BBHO

. hh |

O rp Mnemonic | Code
BA|00| LD BA, [hhil] | B8H
HL|01| LD HL, [hhll] | BOH
IX |10| LD IX, [hhll] | BAH
IY [11| LD 1Y, [hhil] | BBH

Flag I1{I0jU/D|N|V | C|Z
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LD SP, [hh | i coad tocation [hhii) into SRYIIIITIIITIIIIIITIIIINIINING 6 cycles)

Function SP() ~ [hhll], SPH) ~ [hhll+1] Mode Src: 16-bit absolute
Loads the content of the data memory that Dst: Register direct
has been address specified by the 16-bit E | s | |
immediate data Hhinto the stack pointer xample et Value Result
(SP) as the lower byte and loads the content SP | [hhi] |jhhi+1)| SP SC
of the following address as the upper byte. NV ClZ
The content of the EP register becomes the 3521H 64H| EQH| E964H- | — | —| —

page address of the data memory (MODEL2/3).

Code MSB LSB
‘1]1]ofof1l1]1]1]cFH

‘of1]1]1]1/o]o]o]78H
—_

. hh |

Flag I1|{I0JU/D|N|V | C|Z

LD rp, [HL] i coad tocation [HLY into rp reg iiiiIIIITIIITITITIITITIININGT S cycles)l

Function rp() « [HL], rp (H) < [HL+1] Mode Src: Register indirect
Loads the content of the data memory that Dst: Register direct
has been address specified by the HL regist% | Set Val Resul
into the rp register (BA/HL/IX/IY) as the xample et Value esult
lower byte and loads the content of the rp | [HU |[HL*+1]| rp SC
following address as the upper byte. NV ClZ
The content of the EP register becomes the 3521H 64H| E9H| E964H- | — | —| —

page address of the data memory (MODEL2/3).

Code MSB LSB
‘1f1]ofof1l1]1]1]cFH

‘1]/1]o]o]Joo] rp JCOH-C3H

O rp Mnemonic | Code
BA|00| LD BA,[HL] | COH
HL|01| LD HL,[HL] C1H
IX |10 LD IX,[HL] | C2H
IY |11| LD IY,[HL] | C3H

Flag I1{I0JU/D|N|V | C|Z
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LD rp, [IX] i coad tocation [1X] into rp reg iiIIIIIIITIIITITIITITINTINIIT S cycles)|

Function rp) « [IX], rp (H) < [IX+1] Mode
Loads the content of the data memory that
has been address specified by the IX registe
into the rp register (BA/HL/IX/IY) as the
lower byte and loads the content of the
following address as the upper byte.

The content of the XP register becomes the

page address of the data memory (MODEL2/3).

iExampIe

Code MSB LSB
‘1f1]olof1l1]1]1]cFH
‘1][1]o]1]o]o0] rp |DOH-D3HD

O rp Mnemonic | Code
BA|00| LD BA,[IX] | DOH

HL| 01| LD HL,[IX] | D1H

IX /10| LD IX,[IX] | D2H

I¥ |11| LD IY,[IX] | D3H

Flag imjo[ulp[N[v]c|z

Src: Register indirect
Dst: Register direct

Set Value Result
SC
r IX IX+1 r
p | IX] |[IX+1]| rp NTviclz
3521H| 64H| E9H| E964H- | — | — | —

LD rp, [IY] i oad location Y] into ro reg fiiiIIMMINIIIITIITITIITIIIIIIN S cycles)]

Function rp) « [IY], rp (H) < [IY+1] Mode
Loads the content of the data memory that
has been address specified by the |Y registe
into the rp register (BA/HL/IX/1Y) as the
lower byte and loads the content of the
following address as the upper byte.

The content of the YP register becomes the

page address of the data memory (MODEL2/3).

[Example

Src: Register indirect
Dst: Register direct

Set Value Result
SC
r 1Y’ 1Y+1 r
p | OY] |DY+1]| rp NTviclz
3521H| 64H| E9H| E964H- | — | — | —

Code MSB LSB
‘1]1]ofof1l1]1]1]cFH
‘1]/1]ol1]1]0] rp |D8BH-DBHO

ad p Mnemonic | Code

BA|00| LD BA,[IY] | D8H

HL|01| LD HL,[IY] | D9H

IX /10| LD IX,[IY] | DAH

Iv |11| LD IY,[IY] | DBH

Flag imjojulp|[N[v]|c]|z
146 EPSON
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LD rp, [SP+dd] i Load location [SP + dd] into rp red/iiiilIIIIINITITIITITITIING 6 cycles]]

Function rp) — [SP+dd], rp (H) « [SP+dd+1]
Loads the content of the data memory that
has been address specified by the sum of the
content of the SP and the displacement dd Mode
into the rp register (BA/HL/IX/IY) as the
lower byte and loads the content of the

Flag I1jI0ojU| DNV |C|Z

Src: Register indirect with displacement
Dst: Register direct

following address as the upper byte. Example
The displacement dd is handled as signed Set Value Result
. SC
data and the range is -128 to 127. rp |[SP+dd] |[SP+dd+1]| rp TV eT3
Code  wmss LSB 3521H| 64H | E9H | E964H
‘1]1]ofof1l1]1]1]cFH —

‘o[1]1]1]olo] rp [|7oH-73HD
. d.d  |ad

ad rp Mnemonic | Code
BA|00|LD BA, [SP+dd] | 70H
HL|01|LD HL, [SP+dd]| 71H
X | 10| LD IX,[SP+dd] | 72H
IY |11| LD IY,[SP+dd] | 73H

MLT [ oty i 12 cycles)

Function HL ~ L*A Mode Implide (Register direct)
Multiplies the content of the L register by the |
content of the A register and stores the resulFX@mple | Set Value Result
in the HL register. L A HL
Cod NV | C|Z
ode ‘MfB‘l‘O‘Oll‘l‘l‘LiBlCEH O00H | 64H | 0000H 0| 0| 0] 1
64H 58H | 2260H 0 | 0| O| O
‘1]1]of1]1]o]o]0|D8H ASH | 93H [SEBFH 0| 0| 0| 0
C8H | A5H |80EBH 1| 0| 0| O
Flag IL/I0OJU|DIN|V|C|Z
— -/ -|/-j/+]/0j0]¢ Note This instruction cannot be used in the
MODELO/2.
EOC88 CORE CPU MANUAL EPSON
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NEG 1 [l Negate r g/ 3 cyclesi

Function r -« O-r Flag IL/I0JU|/D|N|V|C|Z
Subtracts the content of the r register (A/B) —I-Tololsls]:]s

from O (creates two compliment) and stores

the result in the r register. Mode Register direct
Code MSB LSB Example | Set Value Result
‘1]1]olof1]1]1]o0]cEH sc
' ' N[v]c]z
‘1]of1]o]ol1]0]r |a4HiASHD « D=0, U0 |57 T o 1 o
O r Mnemonic | Code 00H 00H 0| 0| 0] 1
AlO NEG A A4H 2BH D5H 1/0[1]0
B|1 NEG B A5H 80H 80H 1/ 1 1/ 0
« D=1, U=0 57 43 0| 0] 1, 0
*D=1, U=1 57 03 0| 0] 1, 0
NEG [BR: ] i Negate tocation [BRUYIIIIIIIIIIIITIIIIIININIING S cycles)|
Function [BR:Il] < O - [BR:Il] Flag I1|{I0j]U|D|N|V|C|2Z
Subtracts the content of the data memory —I-lolol:tls]s1s

from O (creates two compliment) and stores
the result in the same address. The data ~ Mode 8-bit absolute
memory address has been specified by the

content of the BR register (upper byte Example | Set Value Result
specification) and the 8-bit absolute addiess [BR:lI] [BRiII] sc
(lower byte specification). NV ClZ
The content of the EP register becomes the *D=0,U=0|  57H A9H 110/1]0
page address of the data memory (MODEL2/3). 00H 00H 0| 0] 0] 1
Code MSB LSB 2BH D5H 1/0[1]0
[1[1]ofof1]1]1]0]cEH 80H 8OH |1/ 110
* D=1, U=0 57 43 0| 0l 1| O
(1]of1 0fol1]1]0]AsH +D=1,U=1| 57 03 ool 1] o

NEG [HL] ijiimimimimini Negate tocation IHLYIIIIIIIITIIIIIIITITIITITIITITIITITNT 4 cycles|

Function [HL] « O-[HL] Mode Register indirect
Subtracts the content of the data memory that
has been address specified by the HL registér*@mPple | Set Value Result
from O (creates two compliment) and stores HU] L] sc
the result in that address. N|VIC|Z
The content of the EP register becomes the D=0, U=0 57H A9H 110|140
page address of the data memory (MODEL2/3). 00H 00H 0| ol 0] 1
Code MSB LsB 2BH D5H 1010
‘1]1]olof1]1]1]o0]cEH 80H 80H 111110
« D=1, U=0 57 43 0| 0] 1, 0
1joj1jofoj1]1 1]AMH eD=1,U=1| 57 03 o/ o] 1] o

Flag I1/I0J]U|/DIN|V |C|Z
- |- (g0 |s|z2
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NOP jiiiimimimimimimnini No Operaton /i 2 cyclesi

Function No Operation Code MSB LSB
Expends 2 cycles without doing an operation (1f1fafa]al1]1]1]FFH
that otherwise exerts an affect. The program
counter (PC) is incremented (+1). Flag I1/10JU DNVICZ

OR A, T [l togical OR of r reg. and A regiliiiIIIITIIIIIITITIITIINGGT 2 cycles]

Function A - AOr Mode Src: Register direct
Takes a logical sum of the content of the r Dst: Register direct
register (A/B) and the content of the A xamole Set val Result
register and stores the result in the A registetE. P et value esusc
Code MSB LSB A B A INTVTIcTz
olols]ofs]olo]r]esnreem 32H [ 6CH| 7EH| o] -] - o0
O r Mnemonic | Code 86H 41H | C7TH| 1] - - O

AlO OR A A 28H
B |1 OR A, B 29H

Flag I1/I0JU|D|N|V |C|Z
===t |=-]=]1

OR A, #nn ||l Logical OR of immediate data nn and A sdiliiiIINININI 2 cycles]|

Function A « AOnn Mode Src: Immediate data
Takes a logical sum of the 8-bit immediate Dst: Register direct
data nn and the content of the A register and

stores the result in the A register. Example Set Value Resulstc
Code MSB LsB A nno A TV el z

0joj1/of1]0]1]0]2AH 32H | 6CH | 7EH| 0] -| -] o

‘ T Tatn T |nn 86H | 41H | C7TH| 1| —-| —| 0

Flag I1{I0JU/D|N|V | C|Z
- !
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OR A, [BR:11] i Logical OR of location [BR:I and A regiijiijlilIIINIINI 3 cycles)|

Function A — A O[BR:Il] Flag IL|{I0JU|/D/N|V|C|Z
Takes a logical sum of the content of the data
memory and the content of the A register and
stores the result in the A register. The data Mode Src: 8-bit absolute

===t ]=]=-]¢

memory address has been specified by the Dst: Register direct

content of the BR register (upper byte

specification) and the 8-bit absolute addiess EXample | Set Value Result

(lower byte specification). A BRI A sC

The content of the EP register becomes the N/ V| C Z

page address of the data memory (MODEL2/3). 32H | 6CH | 7EH | 0| —| —-| O
Code MSB LSB 86H | 41H | C7TH| 1| —-| -| ©

‘ofof1]o]J1[1]o0]o]ecH

OR A, [hh L] i Logical OR of location [hhil) and A reghliijiIINIIITIITINII4 cycles)]

Function A — A O[hhll] Flag I1|{I0j]U|D|N|V|C|Z
Takes a logical sum of the content of the data

memory that has been address specified by

===t ]=]=-]¢

the 16-bit absolute addresdlhéind the Mode Src: 16-bit absolute

content of the A register and stores the result Dst: Register direct

in the A register.

. Example Set Val R It

The content of the EP register becomes the P e value esusc

page address of the data memory (MODEL2/3). A | [phI] | A TV ez
Code  wmsB Lse 32H | 6CH | 7EH | o] -] | 0

ojol1/of1]1]0]1|2oH 86H | 41H | c7H| 1| -| -| ©

. h,h |

OR A, [HL] [iiiimimini Logical OR of location [HL] and A reg}ljjiiliiIIINIITII 2 cycles)]

Function A « A O[HL] Mode Src: Register indirect
Takes a logical sum of the content of the data Dst: Register direct
memory that has been address specified by
the HL register and the content of the A Example | Set Value Result
register and stores the result in the A register. Ay A sC
The content of the EP register becomes the N|VIC|Z
page address of the data memory (MODEL2/3). 32H | 6CH | 7EH | 0| —-| —| O
Code MSB LSB 86H | 41H | C7TH| 1| —-| -| O

‘ofof1]ofJ1]o]1]1]2BH

Flag I1{I0j]U/D|N|V | C|Z

===t |=]=-]1
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OR A, [ir] liiiimimimi Logical OR of location [ir reg.] and A regilijiijlilIINNIINI 2 cycles)]

Function A — A O]ir] Flag I1|{I0|U|DIN|V|C|Z
Takes a logical sum of the content of the data

memory that has been address specified by
the ir register (IX/1Y) and the content of the Mode Src: Register indirect

=] ==]t]|==]1

A register and stores the result in the A Dst: Register direct

register.

The content of the XP register (at time of Ix EXample | Set Value Result

specification) or the YP register (at time of A 0 A sC

IY specification) becomes the page address N/ V| C|Z

of the data memory (MODEL2/3). 32H | 6CH | 7EH| 0| —-| -] O
Code MSB LsB 86H | 41H | C7TH| 1| -| —| ©

‘olof1lof1]1]1]ir |2EHR2FHD

a ir Mnemonic | Code
X |0 OR A, [IX] 2EH
Iy |1 OR A [IY] 2FH

OR A, [ir+dd] [ Logical OR of location [ir reg. + dd] and A regjljjjiliiiiliI} 4 cycles||

Function A — A O[ir+dd] Flag I1|{I0jU|DIN|V|C|Z
Takes a logical sum of the content of the data
memory and the content of the A register and

=] ==]t]|==]1

stores the result in the A register. The data Mode Src: Register indirect with displacement
memory address has been specified by the Dst: Register direct

sum of the content of the ir register (IX/1Y)

and the displacement dd. Example Set Value Result

The displacement dd is handled as signed A |predd| A sC
data and the range is -128 to 127. N| V| C|Z
The content of the XP register (at time of 1X 32H | 6CH | 7EH| 0| - —-| O
specification) or the YP register (at time of 86H | 41H | ctH| 1| = - o

IY specification) becomes the page address
of the data memory (MODEL2/3).

Code MSB LSB
‘1]1]ofof1l1]1]0]cEH

‘ofof1]o]1]o]o]i |28H29HT

. dd  Jdd

O ir Mnemonic | Code
IX | 0| OR A, [IX+dd] | 28H
IY | 1 | OR A, [lY+dd] | 29H
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OR A, [ir+L] [ Logical OR location [ir reg. + L] and A redjijiiiliilIIINII 4 cycles]

Function

A < A O[ir+L] Code
Takes a logical sum of the content of the data
memory and the content of the A register and

stores the result in the A register. The data

memory address has been specified by the 0
sum of the content of the ir register (IX/1Y)
and the content of the L register.

The content of the L register is handled as
signed data and the range is -128 to 127.
The content of the XP register (at time of IX
specification) or the YP register (at time of
IY specification) becomes the page address Mode
of the data memory (MODELZ2/3).

Flag

Example

MSB LSB
‘1[1]ofo]1]1]1]0]cEH

‘olof1]o]1]o]1]ir JeAn2BHD

ir Mnemonic | Code
X | 0| OR A [IX+L] | 2AH
IY | 1| OR A, [lY+L] | 2BH

I1j{IojU/DIN|V | C|Z

===t ]=]=-]t

Src: Register indirect with index register
Dst: Register direct

Set Value Result

SC
A [Ir+L] A NIV IClzZ
32H 6CH 7EH| 0| —-| —| O
86H 41H C/H| 1| -] —-| O

OR B, #nn |jliijiiiii Logical OR of immediate data nn and B régi/iliiIIIIINII3 cycles)|

Function

Code

B -« BOnn
Takes a logical sum of the 8-bit immediate
data nn and the content of the B register and

Flag

stores the result in the B register. Mode
MSB LSB
‘1]1]ojof1l1]1]0]cEH Example

‘1]of1]1]ol1]0]0]B4aH

‘ n n |nn

I1/I0J]U|D|N|V|C|Z
=] =]=]t|=]=]1

Src: Immediate data
Dst: Register direct

Set Value Result
SC
B nn B NIvIclz
32H | 6CH | 7EH | 0| —| —| 0
86H 41H | C7TH| 1| -] - O

OR L, #nn [jlijiiiini Logical OR of immediate data nn and L réigilliiliiININII 3 cyclesl]

Function L — L Onn Flag mlolulp|N|lVv clz
Takes a logical sum of the 8-bit immediate I N N I O N I
data nn and the content of the L register and
stores the result in the L register. Mode Src: Immediate data
Code MSB LsB Dst: Register direct
(1]1]ofof1]1]1]0]cEH Example [ Set Value Result
SC
‘1]ofal1]ol1]o]1]B5H Lo | L Tviclz
" nn 7 Inn 32H | 6CH | 7EH | 0] | -| 0
86H 41H CrH| 1| —-| - O
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OR H, #nn [lljjjiiiiii Logical OR of immediate data nn and H régliiiiiilIINIINII 3 cycles]|
Function H - HOnn Flag

Code

Takes a logical sum of the 8-bit immediate
data nn and the content of the H register and

stores the result in the H register. Mode
MSB LSB
‘1]1]olof1l1]1]0]cEH Example

‘1]of1]1]ol1]1]0]B6EH

n n Inn

1110

Uu|D

N |V

C|Z

1 —

-1

Src: Immediate data
Dst: Register direct

Set Value

Result

H

nn

SC

N|V|C

32H
86H

6CH
41H

7EH
C7H

ol -
1| —

OR SC, #nn Jjjjiiin Logical OR of immediate data nn and B@IIINIINITIINIIINS cycles]|
Function SC « SC Onn Mode

Code

Flag

Takes a logical sum of the 8-bit immediate
data nn and the content of the system
condition flag (SC) and sets the result in the
system condition flag (SC).

Example

MSB LSB
‘1]ofol1]1]1]0]1]oDH

n n |nn

I1|{I0JU/D|N|V | C|Z
LI N A O B B

Src: Immediate data
Dst: Register direct

Set Value

SC

nn

32H
86H

6CH| O
41H| 1

OR [BR:Il], #nn jjjj Logical OR of immediate data nn and location [BR{Y//////II 5 cycles/
Function [BR:Il] « [BR:lI] Onn Flag

Code

Takes a logical sum of the 8-bit immediate

data and the content of the data memory and
stores the result in that address. The data Mode
memory address has been specified by the
content of the BR register (upper byte
specification) and the 8-bit absolute addiess
(lower byte specification).

The content of the EP register becomes the
page address of the data memory (MODEL2/3).

Example

MSB LSB
‘1]1]of1]1]o]o]1]|DoH

‘ n n |nn

1110

Uu|D

N |V

C|Z

1 —

Src: Immediate
Dst: 8-bit absolute

data

Set Value Result
) ) SC
[BR:I]| nn |[BR:] NTvVIC
32H | 6CH | 7EH | 0| -
86H 41H | C7TH| 1| -
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OR [HL], A 11l Logical OR of A reg. and location [HUYIIIIIIINIININIIII4 cycles)]

Function [HL] ~ [HL] OA Flag I1|{I0j]U|D|N|V|C|Z
Takes a logical sum of the content of the A JEN I I I O O I O
register and the data memory that has been
address specified by the HL register and Mode Src: Register direct

stores the result in that address. Dst: Register indirect
The content of the EP register becomes the
page address of the data memory (MODEL2/3Fxample | Set Value Result
SC
Code MSB LSB [HL] A [HL] NIvIclz
ENENEICN ENENEREN B z2n [ ecn | 7en | o] - o
oJol1]ofJ1][1]o0]0]2cH 86H | 41H | c7H| 1| - - 0

OR [HL], #nn [jjjjjiiiil Logical OR of immediate data nn and location [HI//////////l| 5 cycles|

Function [HL] « [HL] Onn Flag iLjiojulp[N|Vv]c]z
Takes a logical sum of the 8-bit immediate
data nn and the data memory that has been

===t ]=]=-]¢

address specified by the HL register and Mode Src: Immediate data

stores the result in that address. Dst: Register indirect

The content of the EP register becomes the | Val Resul

page address of the data memory (MODEL2/35:TXamp € Set Value esult

SC
Code MSB LSB (HL] nn | HU TV Te Tz

(1]1]ojofs]a1]1]0]cEH 32H | 6CH| 7EH]| 0] -] -] ©
‘0‘0‘1‘0|1‘1‘0‘1|2DH 86H | 41H | C7H| 1| —| —| 0

n n Inn

OR [HL], [ir] i Logical OR of location [ir reg.] to location [HLIIIIIIINIIIG cycles]

Function [HL] ~ [HL] Oir] Code MSB LSB
Takes a logical sum of the content of the data ‘1[1]ofof1]1]1]0]cEH
memory that has been address specified by
the ir register (IX/1Y) and the data memory

‘ofof1]of1]1]1]ir |2EHR2FHD

that has been address specified by the HL O ir Mnemonic | Code
register and stores the result in data memory X | 0| OR [HLL, [IX] | 2EH
[HL]. '
The content of the EP register becomes the Y 1] OR [HL IV | 2FH
page address of the data memory [HL] and Flag nmliolulpDINIVIC]|2Z
the content of the XP register (at time of IX T =T=T:T=T=-T:
specification) or the YP register (at time of
IY specification) becomes the page address Mode Src: Register indirect
of the data memory [ir] (MODEL2/3). Dst: Register indirect
Example Set Value Result
SC
Bl | 0| M Ty el 2
32H 6CH | 7TEH| O - —-| O
86H 41H CrH| 1| —-| - O
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4 INSTRUCTION SETS

PACK il Pack BA reg. to A reghiliiliiimimimimimimimimimim 2 cyclesi

Function B A A Mode Implide (Register direct )
4» E | Set Val |
Packs the content of the BA register and xample et Value Result
stores it in the A register. The upper 4 bits of BA A B SC
the A register are substituted for the content NV C Z
of the lower 4 bits of the B register. 38C4H | 84H | 38H| —-| - o o
Code MSB LSB
‘1]1]of1]1]1]1]0]|DEH
Flag IL|{I0JU|D|N|V|C|Z

POP r iiiimiiimiini pop top of stack into r redd/iiiIIIMIMIMIMIMIMITITITITTIT 3 cycles]

Function r « [SP],SP - SP+1 Flag 11

V/U|D|N|V|C|Z
Loads the content of the address indicated by JE N I I I I
the stack pointer (SP) into the r register (A/B/
L/H) and increments (+1) the SP. Mode Register direct
Code MSB LSB Example Executes "POP A"
‘1f1]ofofJ1l1]1]1]cFH
‘ A SP ’
‘ 1 ‘ 0 ‘ 1 ‘ 1 |0 ‘ 1 ‘ r IB4H_B7HD Before execution | 82H | FFFFH OOFFFFH
a r Mnemonic | Code ‘ ’—-
A |00 POP A B4H After execution | 5AH | 0000H
B |01 POP B B5H
L [10 POP L B6H
H |11 POP H B7H

POP 1o il pop top of stack into rp redi/ijiiIIIIIIIIIITITTITITINIIT 3 cycles]

Function rp) « [SP], rp H) < [SP+1], Flag 11

I0|U|D

N |V

C|Zz

SP — SP+2

Loads the content of the 2 bytes from the

address indicated by the stack pointer (SP) iMode Register direct

the sequence of the lower byte, then the uppg!

[ " "
byte of the rp register (BA/HL/IX/IY) and xample Executes "POP BA

adds 2 to the SP.

Code MSB LSB Before execution

‘1]of1]o]1]0] rp |A8H-ABHO

O rp Mnemonic | Code After execution

BA|00| POP BA A8H
HL|01 POP HL A9H
X |10 POP IX AAH
Iy 11 POP Y ABH

B|A| sP )
St
67H | 05H | FFFEH ac
‘ ~— 5AH  |0OFFFEH
—— L 23H |0OFFFFH
23H | 5AH | 0000H
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POP  BR [ijjiiiiniinii pop top of stack into BR reliiiiiIIIIIIIIMIITITITTITTIIIT 2 cycles||

Function BR — [SP],SP - SP+1 Mode Register direct
Loads the content of the address indicated b
the stack pointer (SP) into the BR register
and increments (+1) the SP. BR | SP

Example

Stack

Code MSB LSB Before execution | 82H | FFFFH
(1]ol1/of1]1 0] 0 AcH OOFFFFH

After execution | 5AH | 0000H

Flag I1{I0j]U/D|N|V | C|Z

POP EP jijiimimimimim Pop top of stack into EP rediliiliiliIImMmimimimimimim 2 cyclesi

Function EP — [SP],SP ~ SP+1 Mode Register direct
Loads the content of the address indicated b%xample
the stack pointer (SP) into the EP register an
increments (+1) the SP. EP SP

Stack

Code MSB LSB Before execution | 82H | FFFFH
(1]of1]of1]1]o]1]aDH oo,:,:,:,:H

After execution | 5AH | 0000H

Flag I1|{I0JU/DIN|V |C|Z
— Note This instruction cannot be used in the MODELO/1.

POP IP [1ijiiiiiminin Pop top of stack into 1P regijiliiliIiiimimimimimimimi 3 cyclesi

Function YP ~ [SP], XP ~ [SP+1],SP ~ SP +2 Mode Register direct
Loads the content of the 2 bytes from the

address indicated by the stack pointer (SP) Example Executes "POP IP

sequentially into the YP register and XP XP|YP| sP
register and adds 2 to the SP. Before execution | 67H | 05H | FFFEH Stack
Code MSB LSB | — 5AH |OOFFFEH
‘ = ‘ 0 ‘ ! ‘ 0 | ! ‘ ! ‘ ! ‘ 0 IAEH After execution Z?LH 5A‘H 0000H 1 ZH [ooFFERH
Flag I1|/0OJU|DIN|V|C|Z
B e Note This instruction cannot be used in the MODELO/1.

POP  SC i Pop top of stack into SR 2 cycles)]

Function SC ~ [SP],SP - SP+1 Mode Register direct
Sets the content of the address indicated by Example
the stack pointer (SP) to the system condition
flag (SC) and increments (+1) the SP. sc| sp

Stack

Code MSB LSB Before execution | 82H | FFFFH
. 5AH |0OFFFFH

‘1]of1fofr]1]1]1]AFH

Flag nlolulpINnlviclz After execution | 5AH | 0000H
! ! ! ! ! ! ! !
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POP ALE il Pop all registers including expand registéfg///l//iiiII11111111HH 14 cycled)|
Function POP IP, EP, BR, IY, IX, HL, BA Mode Implide (Register direct)

;opstthle; co?r:(tanrt cgéh?niidress 'nilcateglgyExample In case of SP = FFF4H, when "POP ALE"is
e stack pointer (SP) € sequence o executed, the content of the stack as shown in

(XP/YP), EP, BR, IY, IX, HL and BA . .
register. It can once return the content of the the below figure returns to the respective
9 ) register and becomes SP = 0000H.

register that has been batch evacuated by the

"PUSH ALE" instruction. 12, which O00FFFAH| Ix) 00FEF4H YP
corresponds tq the number of bytes that have OOFFFBHT(H) 00EEFSH| xp |
been popped, is added to the SP.
OOFFFCH L OOFFF6H| EP
Code  wsB LSB OOFFFDH| H 00FFF7H| BR
EECIC] N ENENE OOFFFEH A | OOFFF8H Ivo)
‘1]of1f1]1]1]o0]1]|BDH O0FFFFH| B 00FFFOH| IY(H)
Flag I1{I0|U|D|N|V|C|Z
E 3 I O T N Note This instruction cannot be used in the MODELO/1.

POP ALL [ pop al registers/iiiliiimimimimimimimimimimiimim 11 cyclesy

Function POP BR, Y, IX, HL, BA Mode Implide (Register direct)
Pops the Cof“e”‘ of th‘? address indicated byExample In case of SP = FFF7H, when "POP ALL" is
the stack pointer (SP) in the sequence of BR, .
executed, the content of the stack as shown in

1Y, IX, HL and BA register. It can once . .
return the content of the register that has been the below figure returns to the respective
register and becomes SP = 0000H.

batch evacuated by the "PUSH ALL"

instruction. 9, which corresponds to the _ 00EEFCH| L 00Ere7Hl BR
number of bytes that have been popped, is
added to the SP. OOFFFDH H O0OFFF8H| Iy
cod OOFFFEH A OOFFFOH| 1Y(H)
ode  MSB LsB OOFFFFH| B 00FFFAH| Xy
‘1]1]ofof1l1]1]1]cFH
OOFFFBH| IX(H)

‘1]oj1]1]1]1]o]o0]BCH

Flag I1/I0JU|/DIN|V |C|Z
AR
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PUSH r [ Push r veg. onto stackiiliiiiimimimimiimimimiminin 3 cyclesi

Function

Code

Flag

[SP-1] «1,SP -« SP-1 Mode

Stores the content of the r register (A/B/L/H)
in the address indicated by the content
resulting from the subtraction of 1 from the
stack pointer (SP).

The SP is decremented (-1).

MSB LSB
‘11]ofof1l1]1]1]cFH

‘1]of1]1]ofo] r |BOH-B3HD

r Mnemonic | Code
00| PUSH A BOH
01 PUSH B B1H
10 PUSH L B2H
11 PUSH H B3H

I W >

I1{I0j]U/D|N|V | C|Z

Register direct

A

SP

Before execution

5AH

0000H

Example Executes "PUSH A"

After execution

5AH

FFFFH

. Stack
\—{ 5AH (A) |00FFFFH

PUSH rp i Push ro reg. onto stagkiiiililiiiiiiimimimiiim 4 cyclesi

Function

Code

Flag

[SP-1] « rp), [SP-2] ~ rp(H), Mode
Example Executes "PUSH BA"

SP - SP-2

Stores the content of the rp register (BA/HL/
IX/1Y) in the address indicated by the content
resulting from the subtraction of 1 from the
stack pointer (SP) and in the one preceding
address in the sequence of the upper byte,
then the lower byte.

2 is subtracted from the SP.

MSB LSB
‘1]/of1]o]Jo]o] rp JAOH-A3HDO

rp Mnemonic | Code
BA|00| PUSH BA | AOH
HL|01] PUSH HL | AlH
X [10] PUSH IX A2H
Iy 11| PUSH 1Y A3H

I1{I0jU/D|N|V | C|Z

Register direct

BA

SP

Before execution

235AH

0000H

Stack

After execution

235AH

FFFEH

5AH (A) |0OFFFEH
23H (B) |0OFFFFH

—
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4 INSTRUCTION SETS

PUSH  BR il Push BR reg. onto stagkliiiiiiiimimimimiiimimim 3 cyclesi

Function [SP-1] « BR,SP « SP-1 Mode Register direct
Stores the content of the BR register in the

o . Exampl
address indicated by the content resulting ampie
from the subtraction of 1 from the stack BR SP
pointer (SP). Before execution | 5AH | 0000H

The SP is decremented (-1). ‘

Stack
Code MSB LSB Afterexecution | 5AH | FFFFH 5AH (BR)|00FFFFH

‘1]of1]o]Jof1]o]0]AsH

Flag I1|{I0JU/D|N|V | C|Z

PUSH EP jjjiiiimimim push €P reg. onto staghiiiiiiiiimimimiimimimiminimgm 3 cycles

Hlnction [SP-1] — EP,SP — SP-1 Mode  Register direct
Stores the content of the EP register in the

address indicated by the content resulting Example
from the subtraction of 1 from the stack EP SP
pointer (SP). Before execution | 5AH | 0000H

The SP is decremented (-1). ‘

Stack
Code MsB LSB After execution | SAH | FFFFH 5AH (EP) |00FFFFH

‘1]of1]ofo/1]o]1]asH

Flag I1/I0JU|DIN|V|C|Z
il el el el el B Note This instruction cannot be used in the MODELO/1.

PUSH 1P i Push 1P reg. onto stagiiiiiiiimimimiimimimimiiim 4 cyclesi

Function [SP-1] « XP,[SP-2] - YP,SP -~ SP-2 Mode Register direct
Stores the content of the XP register and the " "
YP register in the address indicated by the Example Executes "PUSH [P
content resulting from the subtraction of 1 XP|YP| SP
from the stack pointer (SP), and the one Before execution | 23H | 5AH | 0000H Stack
preceding address. ‘ \
2 is subtracted from the SP.

— 5AH (Y P) |00FFFEH
23H (XP) |00FFFFH

-

After execution | 23H | 5AH | FFFEH

Code MSB LsB
‘1]of1]ofol1]1]0]meH

Flag I1/I0JU|DIN|V|C|Z
— == =]=]=]=]= Note This instruction cannot be used in the MODELO/1.
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PUSH  SC i push SC onto stagiiliiliiimimimiimimimiimiimim 3 cyclesi

Function [SP-1] « SC,SP -~ SP-1

Stores the content of the system condition
flag (SC) in the address indicated by the
content resulting from the subtraction of 1

from the stack pointer (SP).
The SP is decremented (-1).

Code MSB LSB
‘1]of1]ofJol1]1]1]AmH

Flag I1{I0j]U/D|N|V | C|Z

Mode

Example

Register direct

SC SP

Before execution| 5AH | 0000H

After execution | 5AH | FFFFH

_ Stack
\—{ 5AH (SC) | 00FFFFH

PUSH ALE [l push all registers including expand registéf#lljjiliiI1I1NIINIIII 15 cycles)/

Function PUSH BA, HL, IX, IY, BR, EP, IP

Pushes the content of the registers in the
sequence of BA, HL, IX, 1Y, BR, EP and IP

Mode

(XP/YP) from the address indicated by the
stack pointer (SP) toward the lower address.
12, which corresponds to the number of bytes

pushed, is subtracted from the SP.

Evacuates the registers for MODEL2/3 use.

Code MSB LSB
‘1f1]olofil1]1]1]cFH

‘1]of1]1]1]o]o]1]BOH

Flag I1{I0j]U/D|N|V | C|Z

Note

Example

Implide (Register direct)

In case of SP = 0000H, when "PUSH ALE"
is executed, the registers are stacked as
shown in the below figure and becomes SP =
FFF4H.

OOFFFAH| IXw | OOFFF4H| YP
OOFFFBH| IX¢y | OOFFFSH| Xxp
00FFFCH| L O0FFF6H| EP
OOFFFDH| H 00FFF7H| BR
OOFFFEH| A 00FFF8H| 1Y)
OOFFFFH B O0FFFOH| IY(H)

This instruction cannot be used in the MODELO/1.

PUSH ALL [ push ait vegistersi il 12 cyclesy

Function PUSH BA, HL, IX, Y, BR

Pushes the content of the registers in the
sequence of BA, HL, 1X, 1Y and BR from the

Mode

address indicated by the stack pointer (SP)
toward the lower address. 9, which corre-
sponds to the number of bytes pushed, is

subtracted from the SP.

Evacuates the registers for MODELO/1 use.

Code MSB LSB
‘1f1]olof1l1]1]1]cFH

‘1]of1]1]1]o]o]o0]B8H

Flag I1{I0j]U/D|N|V | C|Z

Example

Implide (Register direct)

In case of SP = 0000H, when "PUSH ALL"
is executed, the registers are stacked as
shown in the below figure and becomes SP =
FFF7H.

O00FFFCH L 00FFF7H| BR
OOFFFDH H O00FFF8H| IYw
OOFFFEH| A 00FFFOH| IYH)
O00FFFFH B O00FFFAH| IXw

O00FFFBH| IXH)
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4 INSTRUCTION SETS

RET [y Return from subroutingiiilIIIINIITIITITIITNT 3oamo/4max) cyclesf)]

Function <MODELO0/1, MODEL2/3-minimum> Code
PC() - [SP], PC(H) - [SP+1], SP - SP+2
<MODEL2/3-maximum> Flag

PC() ~[SP], PC(H) - [SP+1],
CB ~[SP+2], NB -~ CB, SP - SP+3

Loads the 2 bytes from the address indicatedzxample
by the stack pointer (SP) in the sequence of
the lower byte then the upper byte of the

MSB LSB
‘1]1]1]1]1]o]o]0]FsH

10

C

z

11

U

D

N

V

In the maximum mode of the MODEL2/3, it
executes the "RET" instruction in the
physical address 013100H.

program counter (PC), then returns from the

subroutine.

In the maximum mode of the MODEL2/3 it

loads the following 1 byte into the CB as the

NB|CB| PC(logical addr.) | SP
- Stack

Before execution [02H|02H B100H FFFDH

(03H(PC(L)) OOFFFDH
[

U9oH(PC )| 00FFFEH

After execution |01H|01H 9003H (0000H
01H(CB) |0OFFFFH

bank address and returns it to the originally
called bank. It simultaneously also resets that
bank address to NB.

The returned number of bytes (minimum
mode: 2 bytes, maximum mode: 3 bytes) are
added to the SP.

Note

In the above example it returns to the
physical address 009003H.

Since CB is not stacked in the minimum
mode of the MODEL2/3, CB and NB are not
changed.

There are no NB and CB in the MODELUO/1.

Use the following "RETE" instruction to return
from an exception processing routine.

RETE [ Return from exception processing routifigjiiiiii Aminy/5Mmax) cycles/

Function <MODELO0/1, MODEL2/3-minimum> Code
SC ~[SP], PC() ~[SP+1],
PCH) - [SP+2], SP - SP+3
Flag
<MODEL2/3-maximum>
SC~[SP], PC() ~[SP+1],
PCH) ~ [SP+2], CB —~[SP+3], NB - CB, Example

SP . SP+4

Loads the 3 bytes from the address indicated

MSB LSB
‘111 ]1]1]o]o]1]FoH

10

C

z

11

U

D

N

V

In the maximum mode of the MODEL2/3, it
executes the "RETE" instruction in the
physical address 013100H.

by the stack pointer (SP) in the sequence of
the system condition flag (SC) then the lower

PC (logical

NB addr.)

CB SP |SC Stack

byte and the upper byte of the program

Before execution

54H(SC) |0OFFFCH

02H|02H| B100H |FFFCH|91H

counter (PC), then returns from the subrou-

I

03H(PC(L)) |0OFFFDH

OOFFFEH

T
- ! !

tine.
In the maximum mode of the MODEL2/3 it

After execution

9OH(PC(H)
01H(CB)

i
01H|01H| 9003H t

0000H | 54H

00FFFFH

loads the following 1 byte into the CB as the
bank address and returns it to the originally
called bank. It simultaneously also resets that
bank address to NB.

The returned number of bytes (minimum
mode: 3 bytes, maximum mode: 4 bytes) are
added to the SP.

In the above example it returns to the
physical address 009003H.

Since CB is not stacked in the minimum
mode of the MODEL2/3, CB and NB are not
changed.

There are no NB and CB in the MODELUO/1.
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RETS [ Return from subroutine then skip 2 byMg///j////l] Siny/6(max) cycles)/

Function

Code

Flag

<MODELO0/1, MODEL2/3-minimum> Example In the maximum mode of the MODELZ2/3, it
PCw) ~[SP], PC(H) - [SP+1], SP — SP+2, executes the "RETS" instruction in the
PC-PC+2 physical address 013100H.
<MODEL2/3-maximum> NB|CB | PC(logical addr.) | SP Stack

PC() ~ [SP], PCH) - [SP+1], Before execution [02H|02H| ~ B100H FFFDH O3Ht: 0OFFFDU
CB - [SP+2], NB — CB, SP  SP+3, Ry [QOH(PC(L’) ool
PC.-PC+2 After execution |01H|01H 9005H 0000H L (PCe)

) ) ) 01H(CB) |0OFFFFH
Skips the 2-byte instruction of the returned In the above example it returns to th
address, following execution of the "RET" € above example It returns 1o the
instruction. physical address 009005H.

Since CB is not stacked in the minimum
MSB LSB mode of the MODEL2/3, CB and NB are not
‘11111 ]o]1]0]FAH changed.
There are no NB and CB in the MODELO/1.
I1L/I0OJU|DIN|V|C|Z

RL 1 [ Rotate teft r reg. with carryliiiliiiimimimimimimimimimnim 3 cyclesi

Function

Code

Flag

L[cl«[76]5[4[312[1]0]« r Mode
Rotates the content of the r register (A/B) theExample
equivalent of 1 bit to the left, including the

carry (C). The content of the carry (C) moves

to bit O of the register and bit 7 of the register

moves to the carry (C).

MSB LSB
‘1]1]ojof1l1]1]0]cEH

‘1]ofol1]olo]o]r |ooHe1H

r Mnemonic | Code
A0 RL A 90H
B|1 RL B 91H

I1{I0jU/D|N|V | C|Z
=t =]t

Register direct

Set Value Result

SC
' c " IN[v]c]z
83H 0 06H | 0| —| 1| O
4CH 0 98H | 1| —| 0| O
A2H 1 45H | 0| —| 1| O

162

EPSON

EO0C88 CORE CPU MANUAL
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RL[BR: L] jiimimimimin Rotate left location [BR:N] with caryjijliiiiliIIIIIIITIIINIE S cyclesi)

Function

L[cl«76]54]3]2[1]0]«) [BRIN Code

Rotates the content of the data memory the
equivalent of 1 bit to the left, including the
carry (C). The data memory address has been
specified by the content of the BR register
(upper byte specification) and the 8-bit
absolute addreds(lower byte specification).
The content of the carry (C) moves to bit O of
the data and bit 7 of the data moves to the \jgde
carry (C).

The content of the EP register becomes the Example
page address of the data memory (MODEL2/3).

MSB

LSB

‘1]1]olofJ1l1]1]o0]cEH

‘1]o]ol1]olo]1]0]o2H

I1{I0|]U|D|N|V

=] =]=]t |-
8-bit absolute

Set Value Result

BRIl C BRIl SC
[BR:l] BRI N TVvTcTZ
83H 0 O6H | O] —| 1| O
4CH 98H | 1| —-| 0] O
A2H 1 45H | 0| —| 1| O

RL[HL] [ Rotate left location [HL] with caryiijiiliiIMIIINIITTITIIN 4 cyclesi)

Function

Code

L[c«(76]54]3]2[1]o]«] [HL] Flag

Rotates the content of the data memory that

has been address specified by the HL regiStel\Vlode
the equivalent of 1 bit to the left, including

the carry (C). The content of the carry (C) Example
moves to bit O of the data and bit 7 of the data
moves to the carry (C).

The content of the EP register becomes the

page address of the data memory (MODEL2/3).

MSB LSB
‘11]olof1]1]1]0]cEH

‘1]ofof1]olo]1]1]o3H

1jlojU|DIN|V|C|Z

- === ]t |-t
Register indirect

Set Value Result

HL C HL SC
[HL] M NTvTcTz
83H 0 06H | 0| —| 1] O
4CH 98H | 1| -| 0] O
A2H 1 45H | 0| —| 1| O

RLC 1 [jiiiimimimimin Rotate \eft v reg. circulatiiiiiliiiimimimimimimimimimimgm 3 cyclesi

Function  [c]«[7]6[5]4[3[2[1]0]« r Flag IL[I0]U|D|IN|V]|C]|Z
Rotates the content of the r register (A/B) the il Ml Ml N Ml B
eqqlvalent of 1 bit t(_) the left. Bit 7 of the Mode Register direct
register moves to bit 0 and carry (C).

Code MSB LSB Example Set Value ResulstC
1/1/0|0|2121|1)|0]|CEH
2lifofos[31]0] | e
‘1]olof1]o]1]o]r |oanHiesHD E3H C7H| 1] -] 1] ©

O r Mnemonic | Code 3BH 1 76H 0 -1 0 O
A|O RLC A 94H
B |1 RLC B 95H
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RLC [BR: ] i Rotate left location [BR:W] circulad il s cycles

Function [c]«l[7]6]5]4[3[2[1]0]«’ [BRI] Code MSB LSB
Rotates the content of the data memory the tl1jojofsiajz]o]cen

equivalent of 1 bit to the left. The data ‘ 1 ‘ 0 ‘ 0 ‘ 1 |0 ‘ 1 ‘ 1 ‘ 0 |96H
memory address has been specified by the p——
content of the BR register (upper byte \ L |||
specification) and the 8-bit absolute addiess Flag TTolu oINTVICTZ
(lower byte specification).

Bit 7 of the data moves to bit 0 and carry (C). il il el Ml ML Bl LI B
The content of the EP register becomes the  Mode 8-bit absolute
page address of the data memory (MODELZ/széxample

Set Value Result
) ) SC
[BR:]| C [[BRI] NTvIcz
E3H 0 C/H| 1| —| 1] O
3BH 1 76H | 0| —| O] O

RLC [HL] [iiimimimimimy Rotate left location [HL] circulad il 4 cycles

Function  [cl<l[7]6]5[4]3]2[1]0]«’ [HL] Flag I1/I0J]U|/D|N|V|C | Z
Rotates the content of the data memory that il Ml el 20 Bl R I

has been address specified by the HL registewI ode

. . . Register indirect
the equivalent of 1 bit to the left. Bit 7 of the g

data moves to bit 0 and carry (C). Example Set Value Result

The content of the EP register becomes the SC

page address of the data memory (MODEL2/3). HL] € [HL] N|V|C|z
Code MSB LSB E3H 0 C7TH| 1| - 1] ©

‘1]1]ojof1l1]1]0]cEH 3BH | 1 | 76H| 0| - 0 0

‘1]ofol1]ol1]1]1]o7H

RR 1 11 Rotate right r reg. with caryilijiiiiiiiimmimimimimimimn 3 cycles

Function [y [7]6[5[4[3]2[1]0] »[c] r Flag 1|0 U/ DNV C|Z
Rotates the content of the r register (A/B) the il Ml el el 20 Bl R I

equivalent of 1 bit to the right, including the \;44e

Register direct
carry (C). The content of the carry (C) moves

to bit 7 of the register and bit 0 of the registeExample Set Value Result
moves to the carry (C). c SC
r r
Code MSB LSB N/ V|C|Z
‘1[1]ofof1]1]1]0]cEH 7BH |0 | 3FH ) 0) - 0 0O
51H 0 28H| 0| -| 1, O
(110/0]1]1 0]0]r |98H/99H] D4H | 1 |EAH | 1| -| 0| O
| r Mnemonic | Code
AlO RR A 98H
B|1 RR B 99H
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4 INSTRUCTION SETS

RR [BR: 1] jjiiiiiimimi Rotate right location [BR:W] with carryljjlililliIINIIINITNINT S cycles]|
Function Ly [7[6[5[4[3]2]1[0]»[CH (BRI Code

Rotates the content of the data memory the
equivalent of 1 bit to the right, including the
carry (C). The data memory address has been
specified by the content of the BR register
(upper byte specification) and the 8-bit
absolute addreds(lower byte specification).
The content of the carry (C) moves to bit 7 of
the data and bit O of the data moves to the \jgde
carry (C).

The content of the EP register becomes the Example
page address of the data memory (MODEL2/3).

MSB

LSB

‘1]1]olofJ1l1]1]o0]cEH

‘1]ofol1]1]o]1]0]oAH

I1L{I0JU/DIN|V | C|Z

— =] =]=]t|=|1t]1
8-bit absolute

Set Value Result

BRIl C BRIl SC
[BR:l] BRI N TVvTcTZ
7EH 0 3FH | 0| —-| O
51H 0 28H | 0| —-| 1
D4H 1 EAH | 1| -] O

RR[HL] [ Rotate right location (HL] with carryiliiiliI1IININIIIITINI 4 cycles]
Function L [7]e[5]a[3[2[1]0]»[CF [HL] Mode

Code

Flag

Rotates the content of the data memory that Example
has been address specified by the HL register

the equivalent of 1 bit to the right, including

the carry (C). The content of the carry (C)

moves to bit 7 of the data and bit O of the data
moves to the carry (C).

The content of the EP register becomes the

page address of the data memory (MODEL2/3).

MSB LSB
‘1]1]ojof1l1]1]0]cEH

‘1]ofof1]1]o]1]1]eBH

I1/I0JU|DIN|V|C|Z
== |=]t|= ]

Register indirect

Set Value Result
SC
[HL] C [HL] NIVIclz
7EH 0 3FH | 0| -] O
51H 0 28H | O —| 1
D4H 1 EAH | 1| - O
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RRC 1 [l Rotate right r reg. circulafiiiiiliiimimimimimimimiminm 3 cycles
Function  [,[7]]5[a[3]2]1]0]»[C] r Flag 1/I0]U|D|N|V C|Z

Rotates the content of the r register (A/B) the il il Bl Ml N Ml B B
equivalent of 1 bit to the right. Bit O of the Mode
register moves to bit 7 and carry (C).

Register direct

Code MSB LSB Example Set Value Result
[1]1]ofof1]1]1]o]cEH ; c ] stccz
‘1]ofol1]1]1]o]r JocHeDHD ceH | 1 | 6311 ol - ol o

O r Mnemonic | Code D7H 0 EBH | 1| —-| 1| 0

AlO RRC A 9CH
B |1 RRC B 9DH

RRC [BR:11] i Rotate right location [BR:W circularliiiiiililIMIIIINIINII 5 cycles)|

Function [y[7]6[5]4]3]2[1]0]»[C] [BR:II] Code MSB LSB
Rotates the content of the data memory the ‘ ! ‘ ! ‘ 0 ‘ 0 | ! ‘ - ‘ - ‘ 0 lCEH

equivalent of 1 bit to the right. Thg data ‘ 1 ‘ 0 ‘ 0 ‘ 1 | 1 ‘ 1 ‘ 1 ‘ 0 |9EH
memory address has been specified by the ———
content of the BR register (upper byte \ L |||
specification) and the 8-bit absolute addiess
(lower byte specification). Flag 10U DINVIC|Z
Bit 0 of the data moves to bit 7 and carry (C). Sl M Bl B0 el B
The content of the EP register becomes the  Mode 8-bit absolute
page address of the data memory (MODELZIS?E. |
xample

Set Value Result
[BR:II] C [BR:II] NIV IclzZ
C6H 1 63H | 0| -] 0| O
D7H 0 EBH | 1| —| 1| O

RRC [HL] [iiimimimim Rotate right location [HL] circulariiiliIIIIIIMIMIMiIMI 4 cyclesl
Function [, 776]5]4]3]2[1]0]'»[C] [HL] Flag 1/I0]U|/D|IN |V |C|Z

Rotates the content of the data memory that il Ml Ml Ml SR Ml N A
has been address specified by the HL registq\\pI ode
the equivalent of 1 bit to the right. Bit O of

Register indirect

the data moves to bit 7 and carry (C). Example Set Value Result

The content of the EP register becomes the SC

page address of the data memory (MODEL2/3). (HL C | M NTvTicTz
Code MSB LSB C6H 1 63H | 0 —| 0] O

‘1]1]olof1]1]1]o0]cEH D7H| 0 |EBH|1| -] 1] 0

‘1fofol1frl1]1]1]oFH
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SBC A, r [l Subtract with carry r reg. from A regiljjliiiINNITITIITTTTTTTTINTG 2 cycles]]
Function A -« A-r-C Mode

Code

Flag

Subtracts the content of the r register (A/B)
and carry (C) from the A register.

Example Set Value Result
MSB LSB sc
[ofofol1|1]o]o]r |18H19H ALTBICTANTIVIcz
; Mnemonic | Code +D=0,U=0 |A8H | 42H| 1 [65H| 0| 1| 0] ©
B 1 SBC Ay B 19H . Dzl, u=0 88 39 1 48 0 0 0 0
«D=1,U=1,| 88 39 1 08 0/ 0 1 0
I1/I0JU|D|N|V |C|Z
e i M S T I R

Src: Register direct
Dst: Register direct

SBC A, #nn I Subtract with carry immediate data nn from A t&@////////l]]]]] 2 cycleq||

Function A <« A-nn-C Mode

Code

Flag

Subtracts 8-bit immediate data nn and carry
(C) from the A register.

Example
MSB LSB
‘ofofol1]1/o]1]0]1aH
o
njoju[p[Njv]c]|z . D=1, U=0
—|=1o|0|s]s]: D=1, U=1

Src: Immediate data
Dst: Register direct

Set Value Result
SC
A nn C A NTvVIcTz
A8H | 42H 1 65H| 0| 1] 0 O
36H | 5AH 1 |[DBH| 1| 0| 1| O
88 | 39 1 48| 0/ 0] 0O O
88 | 39 1 08| 0/ 0] 1 O

SBC A, [BR: 1] i1 subtract with carry location [BR:II] from A redf///i1111I3 cycles)|
Function A - A-[BR:ll]-C Mode

Subtracts the content of the data memory and
the carry (C) from the A register. The data

Src: 8-bit absolute
Dst: Register direct

memory address has been specified by the EXamPle Set value Result
contgr_ﬂ of the BR register_ (upper byte A |BRI] C A sC
specification) and the 8-bit absolute addikess N|VIC Z
(lower byte specification). *+D=0,U=0 | ABH | 42H| 1 | 65H| O] 1| O O
The content of the EP register becomes the 36H|5AH| 1 |DBH| 1| 0| 1| O
page address of the data memory (MODEL2/3).p=1, u=0| 88 | 39 1 48| ol ol ol o

Code MSB LSB « D=1, U=1 88 39 1 08 0 0 1 0
‘ofofol1]1[1]o]o]icH
D

Flag I1/I0JU|D|N|V |C|Z
—| =100 ]1]:
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SBC A, [hh 1] jiiimm Subtract with carry location [hhil] from A redd//liiIIIIITTT 4 cycles]

Function A -~ A-[hhll]-C Flag I1|{I0j]U|D|N|V|C|Z
Subtracts the content of the data memory and I -Tolol:T:1:]:
the carry (C) from the A register. The data
memory address has been specified by the Mode Src: 16-bit absolute
16-bit absolute addresslhh Dst: Register direct
The content of the EP register becomes the xamole Set Value Result
page address of the data memory (MODEL2/3E P sc
Code  MsB LSB ARl C o A P Te T2
0Jojoj1f1]1/0]1]ipH +D=0,U=0|A8H [42H| 1 [65H[ 0] 1] 0] ©
‘ T T ||| 36H|5AH| 1 |DBH| 1| 0| 1| O
N D=1,U=0| 88 | 39 | 1 | 48| o/ o 0 oOf
\ h'h |hh i
— «D=1,U=1| 88 39 1 08| 0| 0 11 0©

SBC A, [HL] [l subtract with carry location [HL] from A reghijiiiliIINIIII 2 cycles]

Function A « A-[HL]-C Mode
Subtracts the content of the data memory and
the carry (C) from the A register. The data

memory address has been specified by the
HL register.

The content of the EP register becomes the
page address of the data memory (MODEL2/3).D=0, U=0

Example

Code MSB LsB
[ofofol1]a]o a1 ]BH » D=1, U=0
- D=1, U=1
Flag i[o[u[p[n[v]c]|z
e Bt I T O A B

SBC A, [ir] i Subtract with carry location [ir

Src: Register indirect
Dst: Register direct

Set Value Result
SC
A | [HL] C A NIvIcz
A8H | 42H 1 65H| 0| 1] 0 O
36H | 5AH 1 |[DBH| 1| 0| 1| O
88 | 39 1 48| 0| 0| 0 O
88 | 39 1 08| 0/ 0] 1 O

reg.] from A red//////[ll/1111111IIII] 2 cycles|f

Function A — A-Jir]-C Flag I1|{I0j]U|D|IN|V|C|2Z
Subtracts the content of the data memory and _ T Tolol:sT:T: T
the carry (C) from the A register. The data
memory address has been specified by the iMode Src: Register indirect
register (IX/1Y). Dst: Register direct
The content of the XP register (at time of IX
specification) or the YP register (at time of Example Set Value Result
IY specification) becomes the page address Alm |l c| A SC
of the data memory (MODEL2/3). N|VIC|Z
* D=0, U=0 | A8H | 42H 1 | 654 0| 1) O O
Code MSB L_SB 36H | 5AH| 1 |[DBH| 1| 0| 1| O
‘olofol1]1]1]1]ir JaEHAFHD et Usol 88 T30 T 11 28 o o o o
U ir Mnemonic | Code «D=1,U=1| 88 | 39 1 08| 0| 0 1 O
IX | 0| SBC A,[IX] | 1EH
IY | 1| SBC A [lY] | 1FH
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SBC A, [ir+dd] [ Subtract with carry location [ir reg. + dd] from A regj/////////| 4 cycles/|

Function A — A-[ir+tdd]-C

Code

Flag
Subtracts the content of the data memory and

the carry (C) from the A register. The data
memory address has been specified by the Mode
sum of the content of the ir register (IX/1Y)

and the displacement dd.

The displacement dd is handled as signed Example Set Value Result

data and the range is -128 to 127. A iir+dd]| C© | A SC

The content of the XP register (at time of 1X NV IC Z

specification) or the YP register (at time of *D=0,U=0|A8H | 42H| 1 | 65H) 0 1| 0| O
IY specification) becomes the page address 36H | 5AH| 1 |[DBH| 1| 0| 1| O
of the data memory (MODELZ2/3). «D=1,U=0| 88 | 39 1 48| 0| 0o 0 O
MSB LsB eD=1,U=1| 88 | 39| 1 | 08| 0] 0O 1 0

‘1]1]ojof1l1]1]0]cEH

‘ofofol1]1]o]o]i Ji8Hi19HD

. d.d |dd
ir Mnemonic | Code

IX | 0 | SBC A, [IX+dd] | 18H

IY | 1 |SBC A, [lY+dd] | 19H

ILjojU| DNV |C|Z
e e I T I T A B

Src: Register indirect with displacement
Dst: Register direct

SBC A, [ir+L] [ Subtract with carry location [ir reg. + L] from A red//J////I/il 4 cycles|

Function A — A-[ir+L]-C

Flag
Subtracts the content of the data memory and

the carry (C) from the A register. The data
memory address has been specified by the Mode
sum of the content of the ir register (IX/1Y)

and the content of the L register.

LU DNV |C|Z
e e I T I T A B

Src: Register indirect with index register
Dst: Register direct

The content of the L register is handled as EX@mple AL Result
signed data and the range is -128 to 127. A el ¢ | A sc
The content of the XP register (at time of IX N|V|ClZ
specification) or the YP register (at time of +D=0,U=0 | A8H | 42H| 1 | 65H| 0| 1| 0/ O
IY specification) becomes the page address 36H|5AH| 1 |DBH| 1| 0| 1| O
of the data memory (MODEL2/3). «D=1,U=0| 88 | 39| 1| 48| o/ o/ o o
Code MSB LSB «D=1,U=1| 88 39 1 08| 0| O 1 O
‘1]1]ofof1]1]1]o]|cEH
‘olofol1]1o]1]i JrAaHnBHD
ir Mnemonic | Code
IX | 0 |SBC A, [IX+L]| 1AH
IY | 1 |SBC A, [IY+L]| 1BH
E0C88 CORE CPU MANUAL EPSON

169



4 INSTRUCTION SETS

SBC [HL], A [l Subtract with carry A reg. from location [HUNIIIINIINIIII4 cycles]

Function [HL] < [HL]-A-C Mode Src: Register direct
Subtracts the content of the A register and the Dst: Register indirect
carry (C) from the data memory that has beep
address specified by the HL register. Example Set Value Result
The content of the EP register becomes the Hy | A | ¢ |Hy SC
page address of the data memory (MODEL2/3). N|VI|ClZ
+D=0,U=0|A8H |42H| 1 |65H| 0| 1| 0/ O
Code MSB LS8 36H|5AH| 1 |DBH| 1| 0| 1| O
‘1]1]ofof1]1]1]o]|cEH o
«D=1,U=0| 88 39 1 48 | 0/ O 0O O
0jojof1]1][1]0]0]1cH -D=1,u=1| 88 | 39| 1 | 08] o] 0 1 0
Flag IL|I0|U|D|N|V|C|Z

e Bt I T O A B

SBC [HL], #nn [ Subtract with carry immediate data nn from location [Hi}j/ 5 cycles///

Function [HL] < [HL]-nn-C Mode Src: Immediate data
Subtracts the 8-bit immediate data nn and the Dst: Register indirect
carry (C) from the data memory that has beeB | | |
address specified by the HL register. xample Set Value Result
The content of the EP register becomes the HY | nn| c |HY sC
page address of the data memory (MODEL2/3). N|VIC|Z
+D=0,U=0|A8H [42H| 1 |[65H| 0| 1| O] O
Code MSB LsB 36H |[5AH| 1 |[DBH| 1| 0| 1| O
‘1]1]olof1]1]1]o0]cEH o
«D=1,U=0| 88 39 1 48 | 0/ O 0O O
‘oflojof1]1]1]o]1]iDH eD=1,U=1| 88 | 39| 1 | 08| 0o 0 1 O
o e
Flag IL|I0|U|D|N|V|C|Z

e Bt I T O A B
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SBC [HL], [ir] i Subtract with carry location [ir reg.] from location [HL//////l| 5 cycles/

Function [HL] < [HL]-[ir]-C Mode Src: Register indirect
Subtracts the content of the data memory that Dst: Register indirect
has been address specified by the ir registerE | Set Val Resul
(IX/1Y) and the carry (C) from the data xample et Value esult
memory that has been address specified by H | M | ¢ |Hy SC
the HL register. N|VIC Z
The content of the EP register becomes the *D=0,U=0 |A8H | 42H| 1 | 65H| 0| 1| 0| O
page address of the data memory [HL] and 36H|5AH| 1 |DBH| 1| 0| 1| O
the content of the XP register (at time of IX «p=1,uU=0| 88 | 39 1 481 ol ol ol o
specification) or the YP register (attime of .p=3 uy=1| 88 | 39| 1 | 08| o/ o 1 o
IY specification) becomes the page address

of the data memory [ir] (MODEL2/3).

Code MSB LSB
‘1]1]ofof1l1]1]0]cEH

olofol1]1la]1]ir JrEHAFHD

O ir Mnemonic | Code
IX | 0 |[SBC [HL], [IX]| 1EH
IY | 1 |SBC [HL], [IY]| 1FH

Flag I1|{I0JU/D|N|V | C|Z
e R A I I

SBC BA, 1P [l Subtract with carry rp reg. from BA rediijjljiliIIININIINNITI 4 cycles]|

Function BA —~ BA-rp-C Mode Src: Register direct
Subtracts the content of the rp register (BA/ Dst: Register direct
HL/IX/1Y) and the carry (C) from the BA
register. Example Set Value Result

Code MSB LSB BA 1 | C | BA VSCC z
‘1‘1‘0‘0“‘1‘1‘1'0':"’ 63C2H| 2125H 1 | 429CHO | 1| 0| O
‘ofofoJof1]1] rp JocH-oFHO 205CH| 7120 1 | AF3BH 1| 0| 1| 0

- (rp£BA)
O rp Mnemonic | Code

BA|00| SBC BA,BA | OCH
HL|01] SBC BA, HL | ODH
X 10| SBC BA, IX | OEH
Iy |11| SBC BA, 1Y | OFH

Flag I1{I0JU/D|N|V | C|Z
| ===t |t ]t
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SBC BA, #mmnn [l Subtract with carry immediate data mmnn from BA [&#////| 4 cycleq||

Function BA — BA-mmnn-C
Subtracts the 16-bit immediate data mmnn
and the carry (C) from the BA register.

MSB LSB
‘1f1]olof1l1]1]1]cFH

‘o[1]1]o]Joo]1]0]62H
|
|

Code

n n |nn

m m |mm

Flag

Mode

Example

I1L{I0JU|D|N|V|C|Z
— =]l ==]t ]t ]t
Src: Immediate data
Dst: Register direct
Set Value Result
BA C BA SC
mmnn
N|V|C|Z
63C2H| 2125H 1 | 429CHO | 1] 0| O
205CH| 7120H 1 |AF3BH 1 | 0| 1

SBC HL, rp [ subtract with carry rp reg. from BA redliiliiliIIINININITTIT 4 cycles]

Function HL « HL-rp-C
Subtracts the content of the rp register (BA/
HL/IX/1Y) and the carry (C) from the HL
register.

Code MSB LSB

‘1f1]ofofil1]1]1]cFH

‘olof1]o]1[1] rp |ecH-2FHO

r
BA
HL
X
Y

Mnemonic
SBC HL, BA
SBC HL, HL
SBC HL, IX
SBC HL, IY

p
00

01
10
11

Code
2CH
2DH
2EH
2FH

Flag

Mode

Example

I1{I0jU|/D|N|V|C|Z

- ===ttt ]|

Src: Register direct

Dst: Register direct

Set Value Result

SC

HL p C HL NIvIcTz

63C2H| 2125H 1 | 429CHO | 1| 0| O

205CH| 7120H 1 | AF3BH 1 | 0| 1| O
(rp£HL)

SBC HL, #mmnn || Subtract with carry immediate data mmnn from HL gggljj/J| 4 cycles/

Function HL « HL-mmnn-C

Flag I1/I0JU|D|IN|V|C|Z
Subtracts the 16-bit immediate data mmnn [N I I O O I I
and the carry (C) from the HL register.
Mode Src: Immediate data
Code MSB LSB Dst: Register direct
‘11]ofofJ1l1]1]1]cFH
Example Set Value Result
(0l1/1/0foj0/1]o0]eaH sC
N HL |mmnn| C HL
| .0 | N vViciz
N —— 63C2H| 2125H 1 | 429CH O | 1| 0| O
| Jn,my [ mm 205CH| 7120H 1 | AF3BH 1 | 0| 1
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SEP [l Sign expand A reg. to BA reiiiiiiIIIIimimimimimimI 3 cycles

Function

‘******** ‘0******* ‘$ ‘ 00000000‘0******* ‘

‘******** ‘1******* ‘$ ‘ 11111111‘1*******‘

Expands the code bit (bit 7) of the 8-bit data

stored in the A register into the B register a”‘itlag
makes it 16-bit data handled as the BA

register.

When the value of the A register is positive Mode
(bit 7 is '0") the B register becomes 00H and

when it is negative (bit 7 is '1') it becomes ~ Example
FFH.

MSB

LSB

‘1]1]olofJ1l1]1]o0]cEH

‘1]o]1]o]1]o]o]0]asH

1110 U

DN/ V|C

z

Implide (Register direct )

Set Value

Result

B A

SC

BA

V| C

5CH | 76H | 0076H —
42H | A5H |FFASH —

SLA 1 [l shise v reg. eft arithmestigiiimmmmmmmmmmimimmmmimim 3 cycles
Function [C|«-[7]6]5]4]3][2]1]0]« 0 r Mode

Code

Flag

Shifts the content of the r register (A/B) 1 bit Example
to the left. Bit 7 of the register moves to the

carry (C) and '0' enters bit O of the register.

The same result as for the "SLL" instruction

is obtained, but the "SLA" instruction also

changes the overflow (V) flag due to the

arithmetic shift.

MSB LSB
‘1]1]ofof1l1]1]0]cEH

‘1]ofoloJoo]o]i |soH/is1HD

r Mnemonic | Code
A0 SLA A 80H
B|1 SLA B 81H

I1|{I0JU/D|N|V | C|Z
- === 1t |||

Register direct

Set Value

Result

r

SC

r

vV |C

00111100
10010000

0111100(
00100000 O

o

0
11

o

o
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SLA [BR: ] i shite tocation [BR:N] left arithmetig/iiiiiiimimmi s cycles)
Function [C|«[7]6]5/4]3]2[1[0]« 0 [BR:I] Code

Shifts the content of the data memory 1 bit to
the left. The data memory address has been
specified by the content of the BR register
(upper byte specification) and the 8-bit
absolute addreds(lower byte specification).
Bit 7 of the data moves to the carry (C) and
bit O of the data becomes '0'".

The same result as for the "SLL" instruction Mode

is obtained, but the "SLA" instruction also

changes the overflow (V) flag due to the ~ Example
arithmetic shift.

The content of the EP register becomes the

page address of the data memory (MODEL2/3).

Flag

MSB

LSB

‘1[1]ofo]1]1]1]0]cEH

‘1]ofojoJo]o]1]0]s2H

I1L{I0JU|D|N|V|C|Z
— =]l ==]t]t]1]
8-bit absolute
Set Value Result
BRIl BRIl SC
[BRil] [BR:l] NV | C|Z
00111100| 011110000 | O 0
10010000 001000000 | 12| 1| O

SLA [HL] 1 shite location [HL left arithmetig/ i 4 cyclesy
Function [Cl«-[7]6]5]4[3][2[1[0]«-0 [HL] Mode

Code

Flag

Shifts the content of the data memory that haBxample
been address specified by the HL register 1

bit to the left. Bit 7 of the data moves to the

carry (C) and bit O of the data becomes '0'.

The same result as for the "SLL" instruction

is obtained, but the "SLA" instruction also

changes the overflow (V) flag due to the

arithmetic shift.

The content of the EP register becomes the

page address of the data memory (MODEL2/3).

MSB LSB
‘1]1]ofofJ1l1]1]0]cEH

‘1]olofofofo]1]1]83H

I1{I0J]U/D|N|V | C|Z

- == |=1 |||

Register indirect

Set Value

Result

[HL]

(HL]

00111100
10010000

01111000
001000000 | 1| 1| O

o
o
o
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SLL r [ shite r veg. vefe ogicalliiiiiimimimmimmimimimimimimiminm 3 cyclesi

Function [C|«-[7]6]5]4]3][2]1]0]«0 r Mode Register direct
Shifts the content of the r register (A/B) 1 bit Example | Set Value Result
to the left. Bit 7 of the register moves to the sc
carry (C) and '0' enters bit O of the register. r r viclz
_The same result as for the "SLA" instruction 00111100] 011110001 =1 o1 o
is obtained, but the overflow (V) flag does 10010000| 00100000 0 1 o
not change due to the logical shift. —

Code MSB LSB
‘1]1]ofofJ1l1]1]0]cEH

‘1]ofolofo1]o]i |s4HissHD

O r Mnemonic | Code
A0 SLL A 84H
B|1 SLL B 85H

Flag I1/I0JU|DIN|V|C|Z
== |=]t|= ]

SLL [BR: ] i shift tocation [BR: left logicall i s cycles
Function [Cl<{7][6]5[4[3]2[1[0]«0 [BR:I] Code MSB LSB

Shifts the content of the data memory 1 bit to ‘ L ‘ L ‘ 0 ‘ 0 | L ‘ L ‘ L ‘ 0 ICEH
the left. The data memory address has been ‘ 1 ‘ 0 ‘ 0 ‘ 0 |O ‘ 1 ‘ 1 ‘ 0 |86H
specified by the content of the BR register ——
(upper byte specification) and the 8-bit I I D
absolute addredk(lower byte specification).
Bit 7 of the data moves to the carry (C) and
bit 0 of the data becomes '0'.

The same result as for the "SLA" instruction \1qde
is obtained, but the overflow (V) flag does

Flag I1|/I0OJU|D|IN|V|C|Z
= ==]t]=|t

8-bit absolute

not change due to the logical shift. Example | Set Value Result

The content of the EP register becomes the _ _ SC

page address of the data memory (MODEL2/3). (BRI (BRI NV Cc|z
00111100 011110001 | - | O| O
10010000 001000000 | —| 1| O
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SLL [HL] iy shistocation [HL left logicall i 4 cyclesj

Function [Cl<{7[6]5[4[3]2[1]0]« 0 [HL] Mode Register indirect
Shifts the content of the data memory that heBxample | Set Value Result
been address specified by the HL register 1 sc
bit to the left. Bit 7 of the data moves to the [HL] [HL] NIvIiclz
carry (C) and bit 0 of the data becomes '0'. 00111100] 0111100011 =101 0
The same result as for the "SLA" instruction 10010000] 001000000 | — | 1| o

is obtained, but the overflow (V) flag due to
the logical shift.

The content of the EP register becomes the
page address of the data memory (MODEL2/3).

Code MSB LSB
‘1]1]ojof1l1]1]0]cEH

‘1]ofojoJol1]1]1]87H

Flag I1L/I0JU|D|N|V |C|Z
===t |=]t]1

SLP il et CPU to SLEEP modlliiiimimimmimimimimimimimim 3 cycles

Function SLEEP Code MSB LSB

Puts the CPU in the SLEEP status. (1]1]ofof1l1]1]o]cEH
In the SLEEP status, the peripheral circuits
including the CPU and the oscillation circuit
stop operating and power consumptionis  Flag nlolulpINTv]ic]z
substantially reduced.
From the SLEEP status, an interrupt outside
the MCU will return it to the normal program
execution status.

See Section 3.7.2, "SLEEP status".

‘1]of1fofr]1]1]1]|AFH
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4 INSTRUCTION SETS

SRA T [l shise v reg. right arithmesliiiiiimimmimimimmimimim 3 cyclesi

Function [7]6]5]4]3][2]1[0]»[C] r Mode Register direct
Shifts the content of the r register (A/B) 1 bit EXample | Set Value Result
to the right. Bit 0 of the register moves to the ; ; scC
carry (C) and bit 7 of the register does not N/ V|C|Z
change. 01000100 001000100 | 0| 0| O
The overflow (V) flag is reset to '0'". 10111001 110111001 | 0| 1| O
Code MSB LSB

‘1]1]ofofJ1l1]1]0]cEH

‘1]ofolo]1]o]o]r |esHioHD

O r Mnemonic | Code
A0 SRA A 88H
B|1 SRA B 89H

Flag I1/I0JU|DIN|V|C|Z
—|=|=|=]t|0] ]

SRA [BR: 1] i shist tocation [BR:I right arithmetigiiliIIINMIINITIIIITIIT S cycles]]
Function [7]6]5[4]3]2]1]0]»[C] [BR:II] Code MSB LSB

‘11]olof1l1]1]0]cEH

Shifts the content of the data memory 1 bit to
the right. The data memory address has been [ 1]ojojof1]o]1]0]8AH
specified by the content of the BR register ‘ A |“

(upper byte specification) and the 8-bit —

absolute addresk (lower byte specification). Flag 110U D NV CHZ

Bit O of the data moves to the carry (C) and —|=|=|=-]t|0]¢t

bit 7 of the data does not change. _

The overflow (V) flag is reset to '0". Mode  8-bit absolute

The content of the EP register becomes the Example | Set Value Result

page address of the data memory (MODEL2/3). sc

[BR:II] BRIl TV T ez

01000100 001000100 | O | O| O
10111001| 110111001 | 0| 1| O
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SRA [HL] [ Shist tocation [HL] right arithmetigliiiiliIINITIIITIITITIING 4 cycles/)

Function [7]6[5[4]3[2[1]0]»[C] [HL] Mode Register indirect
Shifts the content of the data memory that haEsxample Set Value Result
been address specified by the HL register 1 HU HU SC
bit to the right. Bit O of the data moves to the N|V C | Z
carry (C) and bit 7 of the data does not 01000100| 00100010 0 | O 0
change. 10111001| 110111001 | 0| 1| O

The overflow (V) flag is reset to '0'".
The content of the EP register becomes the
page address of the data memory (MODEL2/3).

Code MSB LSB
‘1]1]ojof1l1]1]0]cEH

‘1]ofofofJ1]o]1]1]sBH

Flag I1/I0J]U/ DNV |C|Z
— ===t ]0|t |2

SRL 1 [ shise v veg. right logicallliiiimimimimimimmimmimimimimim 3 cycles

Function o0-»(7]6/5[4[3[2]1]0]»[C]| r Mode Register direct
Shifts the content of the r register (A/B) 1 bit Example | Set Value Result
to the right. Bit O of the register moves to the scC
carry (C) and bit 7 of the register becomes '0'. r r NIvIc]z
Code MSB LSB 01000100| 001000100 | - | O | O
‘1]1]ojof1l1]1]0]cEH 01101101| 00110110 0 | —| 1| 0

‘1]ofolo]1]1]o0]r |scHiaDHD

a r Mnemonic | Code
AlO SRL A 8CH
B|1 SRL B 8DH

Flag I1{I0jU|DIN|V|C|Z
- |=|==-10]=1t ]
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4 INSTRUCTION SETS

SRL [BR: W] iy Shitt tocation [BR:1] right logicalliiiiiiiiiimimmimi s cycles)
Function 0-»[7[6[5]4[3][2]1][0]-»[C] [BR:I] Code MSB LSB

‘1]1]olofJ1l1]1]o0]cEH

Shifts the content of the data memory 1 bit to
the right. The data memory address has been 1]ojojof1]1]1]0]sEH
specified by the content of the BR register I

(upper byte specification) and the 8-bit ——
absolute addredb(lower byte specification). Flag 10U DN|VICH Z
Bit O of the data moves to the carry (C) and — =] =|=]10|=]1t]
bit 7 of the data becomes '0".
The content of the EP register becomes the Mode 8-bit absolute
page address of the data memory (MODEL2/3}:TX‘,;m1ple

Set Value Result

[BRiII] [BRiII]

01000100| 0010001(¢
01101101| 001101100 | —-| 1| O

o
|
o
o

SRL [HL] i Shist tocation [HL] right logicalliiiiiiIIIIIMITITITITITIIT 4 cycles

Function 0-»[7]6[5[4]3[2[1]0]»[C] [HL] Mode Register indirect
Shifts the content of the data memory that haBxample | Set Value Result
been address specified by the HL register 1 e
bit to the right. Bit 0 of the data moves to the (HL] [HL] NIvVIclz
carry (C) and bit 7 of the _data becomes '0'. 01000100] 001000100 | =1 01 o
The content of the EP register becomes the o1101101| 00110116 0 1l o
page address of the data memory (MODEL2/3). _

Code MSB LsB
‘1]1]ojof1l1]1]0]cEH

‘1]ofolof1]1]1]1]sFH

Flag I1/I0JU|D|N|V |C|Z
= =1=]0]=]1t]1
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4 INSTRUCTION SETS

SUB A, r il Subtract r reg. from A regdiiiiliiimimimimimimimiminim 2 cycles

Function A - A-r Mode

Subtracts the content of the r register (A/B)
from the A register.

Src: Register direct
Dst: Register direct

Example Set Value Result
Code MSB LSB sc

‘oJofof1]oo]o]r |roHn1HD A B | A INTviclz

O r Mnemonic | Code *«D=0,U=0| A8H | 42H 66H | 0| 1| O] O

A|0| SUB A A | 10H 36H | 5AH | DCH | 1| 0| 1| 0

B|1 SUB A, B 11H +D=1,U=0| 88 39 49 | 0] 0] O O

«D=1,U=1| 88 39 09 | 0] O] 1| O
Flag I1]I0/U|D/N|V|C|Z
—|-|o/0js]s]s]s

SUB A, #nn [ljjiiiiii Subtract immediate data nn from A giiiiiIIINITITTITNIIN 2 cyclesl)

Function A <« A-nn Mode Src: Immediate data
Subtracts 8-bit immediate data nn from the A Dst: Register direct
register.
Example Set Value Result
Code MSB LSB sc
lolojoj1folol1o]ieH Al A INv]c]z
I +D=0,U=0| A8H | 42H | 66H | 0| 1| 0] ©
36H 5AH | DCH| 1| 0] 1| O
Flag jUDINIVICIZ +D=1,U=0| 88 | 39 | 49 | 0| 0] 0 0
il Bl RSN SN R eD=1,U=1| 88 | 39 | 09 | 0| 0] 1 ©

SUB A, [BR: ] jijjiif subtract location [BR:I from A regiiiliiliIHINITIITITTITIITIIT 3 cycles]f
Function A — A-[BR:l] Mode
Subtracts the content of the data memory
from the A register. The data memory

Src: 8-bit absolute
Dst: Register direct

address has been specified by the content of Xample | Set Value Result

the BR register (upper byte specification) and A BRI A scC

the 8-bit absolute addresglower byte N|V C | Z

specification). *+D=0,U=0| ABH | 42H | 66H | O| 1| 0| O

The content of the EP register becomes the 36H | 5BAH | DCH | 1| 0| 1| O

page address of the data memory (MODEL2/3).p=1, U=0| 88 39 49 | o] ol ol o
Code MSB LSB « D=1, U=1 88 39 09 0 0 1 0

‘olofol1]ol1]o]0]1aH
.
Flag injiofulp/N[vc|z
e it B B T A B
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4 INSTRUCTION SETS

SUB A, [hh 1] i subtract location [hhil] from A rediiiiliIIIIIIITTIITITIINGT 4 cycles]

Function A — A-T[hhll] Flag
Subtracts the content of the data memory that
has been address specified by the 16-bit
absolute address htirom the A register.
The content of the EP register becomes the
page address of the data memory (MODELZB?ExampIe

Mode

Code

MSB LSB
‘ofofol1]o/1]0]1]isH
v
. h.h [nh D=1, U=0
+D=1,U=1

I1{I0jU/DIN|V | C|Z

e M T T T I R
Src: 16-bit absolute
Dst: Register direct

Set Value Result

SC

A [hhl] A NTVIczZ
A8BH | 42H | 66H | O| 1| 0| O
36H 5AH | DCH| 1| 0] 1| O
88 39 49 0| 0] 0 O
88 39 09 0| 0 1 O

SUB A, [HL] [l subtract location [HL] from A regiiliiliIIINITIIITITITITINIII 2 cycles]

Function A « A-[HL] Mode
Subtracts the content of the data memory that

has been address specified by the HL register
from the A register. Exa

The content of the EP register becomes the
page address of the data memory (MODEL2/3).

mple

Code MSB LSB » D=0, U=0

‘ofloJof1]ofo[1]1]13H .

« D=1, U=0

Flag imfojulp|[N|v]c]z D=1, U=1
- | =100 ! ! 1 1

Src: Register indirect
Dst: Register direct

Set Value Result
SC
A [HU] A NTvIclz
A8H | 42H 66H | 0| 1| 0| O
36H | 5AH | DCH| 1| 0| 1| O
88 39 49 0| 0] 0 O
88 39 09 0| 0] 1 O

SUB A, [ir] i subtract location [ir reg.] from A redfiiiiiiliiIIMININIITTITTI 2 cycles)

Function A « A-[ir]

Flag IL|I0|U|D|N|V|C|Z
Subtracts the content of the data memory that _ I —ololz:]l:l:] s
has been address specified by the ir register
(IXN1Y) from the A register. Mode Src: Register indirect
The content of the XP register (at time of 1X Dst: Register direct
specnflca_tlon_) or the YP register (at time of Example Set Value Result
IY specification) becomes the page address
of the data memory (MODEL2/3). A fif A SC
NV N C|z
Code  msa LSB +D=0,U=0| ABH | 42H | 66H | 0] 1| 0| 0
‘olofol1]ol1]1]i Jr6HA7HD asH | saH | beH | 11 ol 1l o
ad ir Mnemonic | Code «D=1,U=0| 88 39 49 0l 0 0] O
X | 0| SUB A [IX] 16H «D=1,U=1| 88 39 09 0ol 0] 1] O
IY | 1| SUB A [lY] | 17H
E0C88 CORE CPU MANUAL EPSON
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SUB A, [ir+dd] i subtract location [ir reg. + dd] from A reg}ljjljililiiIIINII 4 cycles]|

Function A — A -[ir+dd]

Code

Flag
Subtracts the content of the data memory

from the A register. The data memory
address has been specified by the sum of thélode
content of the ir register (IX/IY) and the
displacement dd.

The displacement dd is handled as signed
data and the range is -128 to 127.

The content of the XP register (at time of IX
specification) or the YP register (at time of
IY specification) becomes the page address
of the data memory (MODELZ2/3).

MSB LSB
‘1]1]olof1l1]1]o0]cEH

Example

* D=0, U=0

* D=1, U=0
D=1, U=1

‘ofofol1]oo]o]i JroH11HD

o

. d.d |dd
ir Mnemonic | Code
X | 0 |SUB A, [IX+dd] | 10H

IY | 1 |SUB A, [lY+dd] | 11H

1110

U
O

DNV |C|Z
[N A I

Src: Register indirect with displacement
Dst: Register direct

Set Value Result
) SC
A [ir+dd] A NIvVIclz
A8H | 42H 66H | 0| 1| 0| O
36H | 5AH | DCH | 1| 0| 1| O
88 39 49 0| 0| 0] O
88 39 09 0| 0| 1] O

SUB A, [ir+L] jiiiiin subtract location [ir reg. + L] from A redjiijlillilINIINIIT 4 cyclesi]

Function A — A-[ir+L]

Flag
Subtracts the content of the data memory

from the A register. The data memory

address has been specified by the sum of thélode
content of the ir register (IX/IY) and the

content of the L register.

1110

U
O

DIN|V|C|Z
[N A I T

Src: Register indirect with index register
Dst: Register direct

. . Example Set Val Result
The content of the L register is handled as P e value esusc
signed data and the range is -128 to 127. A | i A
The content of the XP register (at time of IX N VI|C|Z
specification) or the YP register (at time of *D=0,U=0| A8H | 42H | 66H 0| 1| 0| 0
IY specification) becomes the page address 36H | 5AH | DCH | 1| 0| 1| O
of the data memory (MODEL2/3). +D=1,U=0| 88 39 49 | 0| 0/ 0 O
Code MSB LSB +D=1,U=1| 88 39 | 09 | 0] 0] 1] O
‘1]1]ojof1l1]1]0]cEH
‘ofofol1]oo]1]i Jr2Hn13H
O ir Mnemonic | Code
IX | 0 |SUB A, [IX+L]| 12H
IY | 1 |SUB A, [IY+L]| 13H
182 EPSON
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SUB [HL], A [l subtract A reg. from location [HUYIIIITIITITIITIITITIINIT 4 cycles]]

Function [HL] ~ [HL]-A Mode Src: Register direct
Subtracts the content of the A register from Dst: Register indirect
the data memory that has been address
specified by the HL register. Example | Set Value Result
The content of the EP register becomes the H A [HU SC
page address of the data memory (MODEL2/3). N VIC|Z
«D=0,U=0| A8H | 42H 66H | 0| 1| 0| O
Code MSB LSB 36H | 5AH | DCH | 1| 0| 1] 0
‘1]1]ofof1]1]1]o]|cEH o
«D=1,U=0| 88 39 49 0l 0 0] O
ojofol1fo][1]0] 014 -D=1,U=1| 88 | 39 | 09 | o] o 1 o
Flag IL|I0jU|D|N|V|C|Z

- = (Ojgjs st

SUB [HL], #nn [ Subtract immediate data nn from location [HEI/IIIIIIIIIG cyclesl)/

Function [HL] < [HL]-nn Mode Src: Immediate data
Subtracts the 8-bit immediate data nn from Dst: Register indirect
the data memory that has been address
specified by the HL register. Example | Set Value Result
The content of the EP register becomes the H] | onn | O sc
page address of the data memory (MODEL2/3). N|VIC|Z
« D=0, U=0| A8H 42H 66H | O] 1| 04 O
Code MSB LSB H| 5AH | DCH| 1| 0| 1] ©
(1710 o]1]1]1]0]|ceH N
«D=1,U=0| 88 39 49 0 0 0] O
‘oJojof1]o]1]o]1]isH eD=1,U=1| 88 | 39 | 09 | 0 o 1| ©
. nn
Flag IL|{I0jU|D|N|V|C|Z

e e B T O A B
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SUB [HL], [ir] i Subtract location ir reg.] from location [HLIIIIIIIINIII cycles)]

Function [HL] ~ [HL] - [ir] Flag I1|{I0j]U|D|N|V|C|Z
Subtracts the content of the data memory that “T-Tolol:T:l:]:
has been address specified by the ir register
(IX/1Y) from the data memory that has been Mode Src: Register indirect

address specified by the HL register. Dst: Register indirect

The content of the EP register becomes the £ | Val Resul

page address of the data memory [HL] and —*@MPIe | Set Value esult

the content of the XP register (at time of IX Ml | oM | g SC

specification) or the YP register (at time of N|V C | Z

IY specification) becomes the page address * D=0, U=0 | A8H | 42H | 66H | 0| 1| 0| O

of the data memory [ir] (MODEL2/3). 36H | 5AH | DCH | 1| 0| 1| O
Code MSB LsB +D=1,U=0| 88 39 49 | o] o] of 0

(110011 ]1]o0|cEH eD=1,U=1| 88 | 39 | 09 | o] o] 1] 0

‘olofol1]ol1]1]i Jr6HA7HD
a ir Mnemonic | Code

X | 0 [SUB [HL], [IX]| 16H
I¥ | 1 |SUB [HL], [IY]| 17H

SUB BA, 1p [l Subtract rp reg. from BA redjijjijiI1IIINIININIIITTITITTITG 4 cycles]

Function BA — BA-rp Mode Src: Register direct
Subtracts the content of the rp register (BA/ Dst: Register direct
HL/IX/1Y) from the BA register.
Example Set Value Result
Code MSB LSB sc
tlr ojofrt]1]1]crH BA P BA INTv]c]z
‘ 0 ‘ 0 ‘ 0 ‘ 0 | 1 ‘ 0 ‘ rb IOSH—OBl‘D 63C2H| 2125H 429DH O | O | O] O
. C261H| 5A32H 682FH 0 | 1| 0| O
O |_rp_| Mnemonic | Code 205CH| 7120H AF3CH 1 | 0| 1| 0
BA|00| SUB BA, BA | 08H (102BA)
HL|01| SUB BA, HL | 09H

X 10| SUB BA,IX | OAH
Iy |11| SUB BA,IY | OBH

Flag I1{I0jU/D|N|V | C|Z
AR
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SUB BA, #Zmmnn || Subtract immediate data mmnn from BA w@l/l//IIINIITTIT 3 cycles)f

Function BA — BA-mmnn Mode Src: Immediate data

Subtracts the 16-bit immediate data mmnn Dst: Register direct

from the BA register.

Example Set Value Result

Code MSB LSB sc

‘1]1]of1]o]o]o]o0]|DoH BA |mmnnl BA POV ¢z

‘ T n :n ‘ |nn 63C2H| 2125H| 429DH O | 0| 0| O

— C261H| 5A32H| 682FH 0 | 1| 0| O

| Jm.m [mm 205CH| 7120H AF3CH1 | 0| 1| 0
Flag IL|I0|U|D|N|V|C|Z

— ===t ]t ]

SUB HL, rp i subtract rp reg. from HL regddiliiliiimimimimimimimimn 4 cyclesi

Function HL —~ HL-rp Mode Src: Register direct
Subtracts the content of the rp register (BA/ Dst: Register direct
HL/IX/1Y) from the HL register.
Example Set Value Result
Code MSB LsB sc
tlrfojofs t]1]1]crH Ho i N ]z
[ofo[1]o[1]0] rp |e8H-2BH] 63C2H| 2125H 429DH 0 | 0| 0| O
: C261H| 5A32H 682FH 0 | 1| 0| O
O | _'p | Mnemonic | Code 205CH| 7120H AF3CH1 | 0| 1| 0
BA|00| SUB HL,BA | 28H (rp2HL)
HL|01| SUB HL,HL | 29H

X 10| SUB HL, IX | 2AH
Iy |11] SUB HL,IY | 2BH

Flag I1/I0JU|/DIN|V |C|Z
AR ERE:

SUB HL, #mmnn |jjj Subtract immediate data mmnn from HL r&@&////I1IIIIITTTTT 3 cycles)/

Function HL « HL - mmnn Mode Src: Immediate data
Subtracts the 16-bit immediate data mmnn Dst: Register direct
from the HL register.
Example Set Value Result
Code MSB LSB sc
L1/1/oj1]ojo o 1]piH HL fmmanl HL PRV T2
T aa 7 on 63C2H| 2125H 429DH 0 | 0| 0| O
—_— C261H| 5A32H 682FH 0 | 1| 0| O
. omm  mm 205CH| 7120H AF3CH1 | 0| 1| 0
Flag I1|{I0j]U|D|N|V|C|Z
— = =|=]t|t]s
E0C88 CORE CPU MANUAL EPSON

185



4 INSTRUCTION SETS

SUB X, rp il subtract rp reg. from 1X reddliiiiiiimimimimimiimimg 4 cycles

Function IX < IX-rp

Subtracts the content of the rp register (BA/
HL) from the IX register.

Code MSB LSB

‘1f1]olof1l1]1]1]cFH

‘o[1]ofo]1]o]o [rp|asHiaorn

Mnemonic
SUB IX, BA
SUB IX, HL

Code
48H
49H

P
BA| O
HL

Flag 11

U

D|N|V
-ttt

Mode

Example

Src: Register direct
Dst: Register direct

Set Value

Result

X rp

SC

63C2H
C261H
205CH

2125H
5A32H
7120H

429DH 0
682FH
AF3CH 1

o r o|<

= O O

o o ofN

SUB IX, #mmnn |jjjjj Subtract immediate data mmnn from IX té&////I1IIINIIITTTT 3 cycles))]

Function IX « IX-mmnn

Subtracts the 16-bit immediate data mmnn
from the IX register.

Code MSB LSB
‘1]1]of1]olo]1]0]|D2H
. n.n |
. m.m [mm

Flag mjiofju[p|[N]v]c]|z

!

Mode

Example

Src: Immediate data
Dst: Register direct

Set Value

Result

X mmnn

SC

63C2H
C261H
205CH

2125H
5A32H
7120H

429DH 0
682FH
AF3CH 1

o r o|<

= O O

o o ofN

SUB 1Y, rp [l Subtract rp reg. from 1Y redfliiiliiliiimimimimimiminmi 4 cyclesi

Function 1Y < IY -rp
Subtracts the content of the rp register (BA/

HL) from the IY register.

Mode

Src: Register direct
Dst: Register direct

Example Set Value Result
Code MSB LSB scC
[1]1fofof1[1]1]1]cFH Y N O NTviclz
[o[1]o o]1]0]1]rp|sarasHD 63C2H| 2125H 429DH O | 0| 0| 0
_ C261H| 5A32H 682FH 0 | 1 | 0| 0
o rm Mnemonic_| Code 205CH| 7120H AF3CH1 | 0| 1| 0
BA| 0 | SUB IY,BA | 4AH
HL| 1| SUB IY,HL | 4BH
Flag IL[I0/U|[D|N|V|C|Z
- == |=1 |||
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SUB 1Y, #mmnn |jjjjj Subtract immediate data mmnn from 1Y @@/l 3 cycles)]

Function 1Y < IY - mmnn Mode Src: Immediate data

Subtracts the 16-bit immediate data mmnn Dst: Register direct

from the 1Y register.

Example Set Value Result

Code MSB LSB sc

‘1]1]of1]ofo]1]1]D3H Vo fmmnn YTV Te T 2

‘ T n :n ‘ |nn 63C2H| 2125H| 429DH O | 0| 0| O

— C261H| 5A32H| 682FH 0 | 1| 0| O

| Jm.m [mm 205CH| 7120H AF3CH1 | 0| 1| 0
Flag IL|I0|U|D|N|V|C|Z

— ===t ]t ]

SUB SP, rp il subtract rp reg. from SEUIHIIIITITITTITTITITTITTITIITITIING 4 cycles]

Function SP — SP-rp Mode Src: Register direct
Subtracts the content of the rp register (BA/ Dst: Register direct
HL) from the stack pointer (SP).
Example Set Value Result
Code MSB LSB sc
tltjojofafs]1]1]crH SP ™ | SPINIv]c]z
‘ 0 ‘ 1 ‘ 0 ‘ 0 | 1 ‘ 1 ‘ 0 ‘I‘pI4CH/4DHD 63C2H| 2125H 429DH O | 0| O| O
: C261H| 5A32H 682FH 0 | 1| 0| O
O | Mnemonic_| Code 205CH| 7120H AF3CH1 | 0| 1| 0
BA| 0 | SUB SP, BA| 4CH

HL| 1 | SUB SP, HL| 4DH

Flag I1/I0JU|/DIN|V |C|Z
== -]t ]t|s]|

SUB SP, #mmnn |jj Subtract immediate data mmnn from BRI 4 cycles)]

Function SP ~ SP - mmnn Mode Src: Immediate data
Subtracts the 16-bit immediate data mmnn Dst: Register direct
from the stack pointer (SP).
Example Set Value Result
Code MSB LSB sc
ENENEREN ENENENEN S0 SP mmnn| SP TNTvIc]z
‘o[1]1]o]1]o]1]0]eaH 63C2H| 2125H 429DH 0 | 0| 0| 0O
—_— C261H| 5A32H 682FH 0| 1| 0| O
| non _Jnn 205CH| 7120H AF3CH1 | 0| 1| 0
. mm [mm
Flag IL|I0|U|D|N|V|C|Z
|- =-1-11 ! 1 1
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SWAP A il Swap high-order and low-order of A regljiijiliIININIINITNI 2 cycles]|

Function A(H) - A(L) Mode Register direct

Replaces the content of the lower 4 bits with E | Set Val Resul

the upper 4 bits of the A register. xample | Set Value esu tsc
Code MSB LSB A A NIvVIc]z

‘11f1l1]ol1]1]0]FeH “ch T N
Flag mjwojulp|N|v]c]|z 62H 26H - = - -

SWAP [HL] Jiiiiiiinii swap high-order and low-order of location [HE/IIIiIIIIIII 3 cycles]

Function [HL](H) « [HL](L) Mode Register indirect
Replaces the content of the lower 4 bits with

the upper 4 bits of the data memory specified*@MPle | Set Value Result

by the HL register. HU HU scC

The content of the EP register becomes the N VIC|Z

page address of the data memory (MODEL2/3). 4CH C4H - =] - -
Code MSB LSB 62H 26H B N —

(1f1faf1]ol1]1]1]F7H

Flag I1{I0J]U/D|N|V | C|Z

UPCK il unpack A reg. to BA reddiiiiimimimimimimimimimimimn 2 cycles

Function A B A Mode Implide (Register direct)
im[n|—»[0]m[0[n]
Unpacks the content of the A register and =X@mPple | Set Value Result
stores it in the BA register. The lower 4 bits A BA SC
of the B register are substituted for the NV C Z
content of the upper 4 bits of the A register 84H 0804H |- | - | —-| -

and both of the upper 4 bits of the A register
and B register become '0'.

Code MSB LSB
‘1]1]of1]1]1]1]1]|DFH

Flag I1{I0j]U/D|N|V | C|Z
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XOR A, I il exclusive OR r reg. and A relfliiiliIIIIITIITITIITITTITIING 2 cycles]

Function A « AOr Mode Src: Register direct
Takes an exclusive OR of the content of the r Dst: Register direct
register (A/B) and the content of the A
register and stores the result in the A registerEXample Set value Resugc
Code MSB LSB A B A INTVTcTz
oJof1]1]1]0] 0] r|38H/3oHD 2CH | 41H | 6DH| 0] —| - ©
a r Mnemonic | Code 7AH B6H | CCH | 1| - - O

AlO XOR A/A 38H
B |1 XOR A, B 39H

Flag I1/I0JU|DIN|V|C|Z
===l t|==]1

XOR A, #nn [l Exclusive OR immediate data nn and A yelIIITTTTITTITITIIN2 cycles)]

Function A « AOnn Mode Src: Immediate data
Takes an exclusive OR of the 8-bit immediate Dst: Register direct
data nn and the content of the A register and
stores the result in the A register. Example | Set Value Resugc
Code MSB LSB A nn A TNTVICTZ
oJof1i1]1]0]1]0]3AH 2CH | 41H | 6DH| 0] -] -[ 0
\ nn |nn 7AH | B6H | CCH | 1| —| —| ©

Flag I1/I0JU|DIN|V|C|Z
=== ]t|==]1

XOR A, [BR: | jjjiii Exclusive OR location [BR:I] and A regiijiililiIIINININIIII 3 cycles]

Function A -~ AO[BR:I] Mode Src: 8-bit absolute
Takes an exclusive OR of the content of the Dst: Register direct
data memory and the content of the A regist
and stores tr):e result in the A register. Thge el':rxample Set Value Result
data memory address has been specified by A |BRI| A SC
the content of the BR register (upper byte N VIClZ
specification) and the 8-bit absolute addiess 2CH | 41H | 6DH| O —-| - O
(lower byte specification). 7AH | B6H | CCH | 1| —| —| O

The content of the EP register becomes the
page address of the data memory (MODEL2/3).

Code MSB LsB
‘ofof1]1]1[1]o]o]scH
v

Flag njo/u[p/N|v[C|Z

===t |=-]=]1
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XOR A, [hh L] i Exclusive OR location [hhii] and A regiiiiiIIIIIITITITITIINIIT 4 cycles]

Function A — A O [hhll] Flag iLjiojulp[N|Vv]c]z
Takes an exclusive OR of the content of the =T =T=13
data memory that has been address specified
by the 16-bit absolute addresdlhdnd the Mode Src: 16-bit absolute
content of the A register and stores the result Dst: Register direct
in the A register.

- =1t

. Example Set Val R It
The content of the EP register becomes the P et Yalue esusc
page address of the data memory (MODEL2/3). A [hhil] A NTvIcTz
Code  wmsB Lse 2CH | 41H [ 6DH | 0] =] -] 0
ojol1/1]1/1]0] 1 |3DH 78AH | B6H | ccH | 1| -| -| ©

__ hh |

XOR A, [HL] [ Exclusive OR location [HL] and A regllijliliIIIIMIITNITITNIINI 2 cycles]

Function A — A O[HL] Mode Src: Register indirect
Takes an exclusive OR of the content of the Dst: Register direct
data memory that has been address specifieg | s | |
by the HL register and the content of the A xample et Value Result
register and stores the result in the A register. A HL] A SC
The content of the EP register becomes the NV C|Z
page address of the data memory (MODEL2/3). 2CH | 41H | 6DH | 0| -| —| ©
Code MSB LSB 7AH B6H | CCH | 1| —-| —-| O

‘oflof1f1]1lof1]1]sBH

Flag I1|/0OJU|DIN|V|C|Z
=== ]t|=-]:

XOR A, [ir] liiiimiminim Exclusive OR location [ir reg.] and A redliiliIINIIININIINI 2 cycles)

Function A —~ A 0[ir Flag iwjoJulp[N[v]c]|z
Takes an exclusive OR of the content of the
data memory that has been address specified
by the ir register (IX/1Y) and the content of Mode Src: Register indirect

=] =]=]t|=]=]1

the A register and stores the result in the A Dst: Register direct

register.

The content of the XP register (at time of Ix Example | Set Value Result

specification) or the YP register (at time of A i A SC

IY specification) becomes the page address N V|C Z

of the data memory (MODEL2/3). 2CH | 41H | 6DH | 0| —| —| O
Code MSB LSB 7AH | B6BH | CCH | 1| -| | ©

ofofrla]a]1]1]ir |3EHIBFHD

a ir Mnemonic | Code
IX| 0| XOR A, [IX] | 3EH
IY | 1| XOR A, [lY] 3FH
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XOR A, [ir+dd] i Exclusive OR location [ir reg. + dd] and A retd////////II1III 4 cycles/

Function A — A O[ir+dd] Code MSB LSB
Takes an exclusive OR of the content of the ‘11]olof1l1]1]0]cEH
data memory and the content of the A register :
and stores the result in the A register. The 0Jof1/1]1 0 0] ir]|38Hi30H
data memory address has been specified by ‘ T T4 d |dd
the sum of the content of the ir register (IX/ p—
1Y) and the displacement dd. g ir Mnemonic | Code
The displacement dd is handled as signed IX | 0 |[XOR A, [IX+dd]| 38H
data and the range is -128 to 127. IY | 1 [XOR A, [IY+dd]| 39H
The content of the XP register (at time of IX
specification) or the YP register (at time of F1ag 1/ UDNVICIZ
IY specification) becomes the page address il Ml il Ml N Ml el B
of the data memory (MODEL2/3). Mode Src: Register indirect with displacement

Dst: Register direct
Example Set Value Result
. SC
A [ir+dd] A NTvVIcTz
2CH | 41H | 6DH| 0| -| - ©
7AH | B6H | CCH | 1| —| -] ©

XOR A, [ir+L] [jiiim Exclusive OR location [ir reg. + L] and A regijjijiiililiIIII 4 cycles|

Function A — A O[ir+L] Code MSB LSB
Takes an exclusive OR of the content of the ‘ 1 ‘ 1 ‘ 0 ‘ 0 | 1 ‘ 1 ‘ 1 ‘ 0 |CEH
data memory and the content of the A register
and stores the result in the A register. The ‘ 0 ‘ 0 ‘ 1 ‘ 1 | 1 ‘ 0 ‘ 1 ‘ i I3AH/3BHD

data memory address has been specified by
the sum of the content of the ir register (IX/

1Y) and the content of the L register. | O |XOR A, [IX+L]| 3AH
The content of the L register is handled as Iv | 1 |XOR A [Iv+L]] 3BH
signed data and the range is -128 t0 127.  p|aqg nlolulpINlvIiclz
The content of the XP register (at time of 1X
specification) or the YP register (at time of

0 ir Mnemonic | Code

=] ==]t]|==]1

IY specification) becomes the page address Mode Src: Register indirect with index register
of the data memory (MODELZ2/3). Dst: Register direct
Example Set Value Result
A g | A ¢
NV |C|Z
2CH 41H 6DH | 0| —-| - O
7AH B6H | CCH| 1| - - O
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XOR B, #nn [l Exclusive OR immediate data nn and B wégiliiiiiiININNINIITIT 3 cycles|

Function B - B Onn Mode

Code

Flag

Takes an exclusive OR of the 8-bit immediate
data nn and the content of the B register and

stores the result in the B register. Example

MSB LSB
‘1]1]ojof1l1]1]0]cEH

‘1]of1]1]1]o]0o]0]B8H

‘ n n |nn

I1{I0jU/D|N|V | C|Z

===t |=]=-]1

Src: Immediate data
Dst: Register direct

Set Value Result
SC
B nn B NIvVIclz
2CH | 41H | 6DH| 0| —| -] O
7AH | B6H | CCH | 1| —| —| O

XOR L, #nn [l Exclusive OR immediate data nn and L @/l 3 cycles]|

Function L « L Onn Mode

Code

Flag

Takes an exclusive OR of the 8-bit immediate
data nn and the content of the L register and

stores the result in the L register. Example

MSB LSB
‘1]1]ojof1l1]1]0]cEH

‘1]of1]1]1]o]o]1]BOH

‘ n n |nn

I1{I0j]U/D|N|V | C|Z

===t |=]=-]1

Src: Immediate data
Dst: Register direct

Set Value Result
SC
L nn L NIvIclz
2CH 41H 6DH | O —-| -] O
7AH B6H | CCH | 1| —-| -] O

XOR H, #nn [ljjliiii Exclusive OR immediate data nn and H sl 3 cycles||

Function H « HOnn Mode

Code

Flag

Takes an exclusive OR of the 8-bit immediate
data nn and the content of the H register an

stores the result in the H register. dExampIe

MSB LSB
‘1]1]olof1]1]1]o0]cEH

‘1]of1]1]1]o]1]0]BAH

‘ n n |nn

I1{I0jU/D|N|V | C|Z

—_ | = = = $ — | -

Src: Immediate data
Dst: Register direct

Set Value Result
SC
H nn H NIvIclz
2CH 41H 6DH | 0| —-| -] O
7AH B6H | CCH | 1| —-| -] O
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XOR SC, #nn |l Exclusive OR immediate data nn and @I 3 cycles]|

Function SC —~ SC Onn Mode Src: Immediate data
Takes an exclusive OR of the 8-bit immediate Dst: Register direct
data nn and the content of the system
condition flag (SC) and sets the result in the
system condition flag (SC). sc | nn

Example | Set Value Result

SC
I1{I0JU DNV |C|Z
2CH| 41H| 0| 1| 1} 0] 1] 1 O 1
7TAH|/B6H| 1| 1| 0| O] 1| 1/ O] O

Code MSB LSB
‘1]ojof1f1]1]1]0]9EH

‘ n n |nn

Flag I1{I0JU/D|N|V | C|Z
AR

XOR [BR:Il], #nn [ Exclusive OR immediate data nn and location [BRYY/////I 5 cycles)|

Function [BR:Il] « [BR:II] Onn Flag I1|{I0|U|D|IN|V|C|Z
Takes an exclusive OR of the 8-bit immediate
data and the content of the data memory and

===t ]|=]=-]1

stores the result in that address. The data Mode Src: Immediate data

memory address has been specified by the Dst: 8-bit absolute

content of the BR register (upper byte Example Set Value Result

specification) and the 8-bit absolute addiess sc

(lower byte specification). [BR:MI1| nn [[BR:]

The content of the EP register becomes the NVIClZ

page address of the data memory (MODEL2/3). 2CH | 41H | 6DH | 0] - - 0
7AH B6H | CCH | 1| —-| —| O

Code MSB LSB

‘1]1]ol1]1]o]1]0|pAH
N N

‘ n n |nn

XOR [HL], A [1liliiii Exclusive OR A reg. and location [HYIIIIIITIITINIINIINGG 4 cycles)]

Function [HL] — [HL] OA Mode Src: Register direct

Takes an exclusive OR of the content of the Dst: Register indirect

A register and the data memory that has beeE

address specified by the HL register and xample Set Value Result

stores the result in that address. H A HU SC

The content of the EP register becomes the N V|C|Z

page address of the data memory (MODEL2/3). 2CH | 41H | 6DH| 0| —-| - O
Code MSB LSB 7AH B6H | CCH | 1| —-| —| O

‘11]olof1]1]1]0]cEH

‘ofof1]1]1/1]0]o0]scH

Flag I1|{I0JU/D|N|V | C|Z

===t |=-]=-]1
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XOR [HL], #nn [ Exclusive OR immediate data nn and location [/ 5 cyclesl)/

Function [HL] « [HL] Onn Mode Src: Immediate data

Takes an exclusive OR of the 8-bit immediate Dst: Register indirect

data nn and the data memory that has been

address specified by the HL register and ~ =X@mple | Set Value Result

stores the result in that address. H] nn | HY SC

The content of the EP register becomes the NV C|Z

page address of the data memory (MODEL2/3). 2CH | 41H | 6DH | 0 - —-| O
Code MSB LsB 7AH | B6H | CCH | 1| —| -| ©

‘1]1]ofofJ1l1]1]0]cEH

‘ofof1]1]1]1]0]1]3DH

‘ n n |nn

Flag I1{I0j]U/D|N|V | C|Z

—_ | = = = t — | -

XOR [HL], [ir] i Exclusive OR location [ir reg.] and location [HUY//IIIIII G cycles)|

Function [HL] — [HL] O [ir] Mode Src: Register indirect
Takes an exclusive OR of the content of the Dst: Register indirect
data memory that has been address specifieg
by the ir register (IX/IY) and the data xample Set value Result
memory that has been address specified by H i HU SC
the HL register and stores the result in data N|V C | Z
memory [HL]. 2CH | 41H | 6DH| O] —| —| O
The content of the EP register becomes the 7AH | B6H | CCH | 1| —| —| O

page address of the data memory [HL] and
the content of the XP register (at time of IX
specification) or the YP register (at time of
IY specification) becomes the page address
of the data memory [ir] (MODEL2/3).

Code MSB LSB
‘1]1]olof1]1]1]o0]cEH

ofofrl1]r]1]1]ir |3EHBFHD

O ir Mnemonic | Code
IX | 0 [XOR [HL], [IX]| 3EH
IY | 1 [XOR [HL], [IY]| 3FH

Flag I1{I0j]U/D|N|V | C|Z

===t |=]=-]1
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APPENDIX A OPERATION CODE MAP

APPENDIX A Operation Code Map

Operation code map (1/3)

1bbzN apod|  Al'lluul 0S| uu#0s ds| [Al'lireal] A [ATH Al'g v [Al'Y v 'V ;
doN T 0dn| uojsuedx3 al dod al J3a al al al al dOX 40 08s oav
8po9 1bb'z apod|  XI'liuul di|  uu#ds CH]| Xxilfieag]] XD [XI'H [xila [xi'v [xil'v Ixil'v [xi'v 3
pauyapun T4 MOVd| uoisuedx3 al dod dOX 23a al al al al HOX 40 08s oav
bpl|  ubb'ON| uu[i1:ud] OH'Y| TH Tyl d3| uuos (| OHlegel) CHITHD [HI'H bHra| [y Dwdy| [Dwwddy| o [y a
dr 140 al X3 al dod (o) 23a al al al al dOX 40 08s oav
bl 1bb'a | uug[|1:4g] av| valiyyl dd|  uu#os ud opod | [jualHl|  [iryal'H|  [ewal'a| [ewalv| [ewal'v| [ewaly|  [edaly 5
INI T lg X3 al dod any 23a| pauyspun al al al HOX 40 24S oav
llluul|  ubb'zN| uugi:dal]  dS'val  [uul'Al Al Al Hl  Hlryel H'[H] HH H'g [HI'Y [H]'Y [H'Y [H'Y a
TIv0 V0 do X3 al dod 23a 23a al al al al HOX 40 28s oav
Hbb'z| uug T 1:ugl A'val  liydl'xi XI X 1) lirydl T[H] TH k| uu#'y uu#'y uug'y uu#'y v
S13d Tv0 dOX X3 al dod J3a J3a al al al al HOX 40 o8s oav
Hbb'ON| uu[j1:4g] XI'va| [l TH TH g gfiryd] g'[H] gH g9 av av av av 6
313 Tdv0 40 X3 al dod J3a 23a al al al al "OX 40 o8s oav
1bb*D | uu ) 1:ud] H've|  [luul've vd vd v  viradl v'[1H] V'H v'd V'Y V'Y V'Y V'Y g
13 Tdv0 any X3 al dod RE¢ 23a al al al al dOX 40 08s oav
[TH] HWZN| Uuwuw# ALl uuwwg ALl uug Al 28 uu#'g ds|  [ATTA)  [ADIXI ! Al Al ]y Ay Al )
dvMs Sae do al al HSNd Lg ONI al al al al do any ans aav
v 0'Z| uuwuwgx| uuwwgxl| o uuglxil di uug'y OHl| DAl Dxalxi] [xi17 X'y [xi'v [xil'v Ixil'v [xi'v 0
dyms Sr do al al HSNd Lg ONI al al al al do any ans aav
UZN JON| UUWWE TH| uuwwg TH| - uug[TH] d3| uug[H] lryual)  OHIAL BHIIXI (HT OHl'v| [y Dwdy| [Dwd'y| o [iwd'y c
dra sar do al al HSNd g ONI al al al al do any ans aav
H 1'D| lUWW# 'YE| uuWu#YE|  YuHye dg a'v ua| ledalal) edalxl|  Deyal) edal'y]  Dedal'v|  [eyalv|  [eyealv|  [eyeal'y v
dr Sur do al al HSNd g ONI al al al al do any ans aav
11bb HZN| UULUWEAL| UUWUE Al Uu#'H Al Al H H'[AL] H'Ixil H HY [H'Y [H'Y [H'Y [H'Y e
a0 ) ans aavy al HSNd ONI ONI al al al al do any ans aav
11bb W'Z| uuwuw x| uuwu x| uu# XI XI 1 Tl TIxI] 11 v uu#'y uug'y Uug'y Uu#'y .
Tdv0 ) ans aavy al HSNd ONI ONI al al al al do any ans aav
] J'DN | UUWIW TH | UUWW# TH uu#'g ™ H q glAl g'xil g1 av av av av av I
SYr ) ans aay al HSNd ONI ONI al al al al do any ans aav
u ') | uuwwi# v | uuww v Uu#'Y vd vd v v'[Al] VX v V'Y V'Y V'Y V'Y V'Y 0
SUVO SYYD ans aay al HSNd ONI ONI al al al al do ANy ans aav
4 3 a o) g v 6 8 L 9 S ¥ € z T 0 d

9pod uonesado 1sT
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Operation code map (2/3)

HedN 'edN Y'dA|  Yu#'ye [TH] [TH] HO+AD gD+all  IOHY IDHL DAITH]) [ADTH] ;
SYYD Syr al do d1s oud TS al al HOX ¥0 o8s oav
NN WZAN v'dX uu#'H [I:ugl] [yl HO#xl|  gbxil|  IXIOH] IXIDH]D IXOTH]] IXOTH] 5
) Sur al do LIvH oud S valy 8p0D al al HOX E[o) o8s oav
UTAN ITAN v'd3 uu# g g paulspun Hipp+All glpp+All|  uug[H]| uug[HD| uug[HD| uug (] a
) SYr| ealy 8poo al do oud TS al al doX (o) o8s oav
04N 104N | pauyapun v'an uux'g v v H'[pp+x1l|  g'lpp+xi] v'[H] v'[H] v'[H] v'[1H] 5
SYYD SYe al do oud TS al al HOX (o) o8s oav
g4 ned dA'Y Baly 3pod [TH] OH D+ATAD| DAl [+ADH] D+Alg] DAy DAY D+AlY|] D+AlY a
) Syr al pauyapun S| vdS al al al al HOX (o) 08s oav
g4 ned dX'v UU#'H [I1-ugl gl x| Dexixil) DexilH| [exla) [exdy) [exdy| o [exdy) o [y v
) SYr al HOX o vdS al al al al HOX (o) o8s oav
I T4 dav uu# 4 a| [P+ ATAL| [Pp+AT'IXI] | [PP+AI'H|  [Pp+Al'R|  [PP+AINY| [PP+ANY| [PP+ADY| [PP+AIDY 5
) Syr AId al HOX eIt VS al al al al HOX ¥0 o8s oav
1r'od iod an'y uu#'g v V| [pp+XITTAL| [pp+XITDXI]|  [Pp+xIH|  [pp+xil'a| [pp+xil'y| [op+Xil'y| [op+Xil'v|  [pp+XIl'Y g
) Syr 1 al HOX das LS| VS al al al al HOX ¥0 o8s oav
N WAL Hyyl]  dd#'dA apo) [TH] [TH] [TH] T+ADl VAL ITH] AIOH ITH]] ATTH] )
SY0) Syr al ai| pauyspun 93N o1 118 al al do any ans aav
'd ud| o Tloydl]  ddg'dx uu#'H [11:58] 1[REE] I[BSE] T0xl) vOxd] IXIOH| XTOH] IXOTH]] XOTH] 9
) Sye al al 0 93N o1 1718 eo1y 8p0) al al do any ans aav
HAN WAN| - glid) dd#d3 uug g g g peuLapUN Tlp+Al] vlep+Al]  wgH])  wuglH]) uugH]) uug D] S
) Sue al al 40 93N o1 118 al al do any ans aav
A WAL vyl qo#an uu#'g v v v Tlpp+x1]|  v{pp+XI] v'[H] v'[TH] v[IH] v'[IH] b
) SYe al al 40 93N o1 118 al al do any ans aav
39 39| [uil'H VoS apod [1H] [TH] [TH] (+AITH]) DAl [AlY) (ALY [#ADY| (ALY (ALY e
) Syr al ai| pauyepun 1d0 T v1s al al al do any ans aav
N) 1ol (s v'yd UU#'H [11:a] [I1:ugl] [yl CexIDHl) Dxil) [xdy) [exidy) [exdy| o [exdy) o [y 5
SYVD Syr al al any 1d2 L] V1S al al al do anvy ans aav
aa 3| e oSV uu# g ! ! [Pp+AITIH]|  [Pp+ADT| [op+All'Y | [op+AIl'Y | [PP+AlY| [PP+A'Y| [PP+AI'Y I
SYYD Syr al al any 1do T V1S al al al do anvy ans aav
1 a1l Tyl ya'y uug'g v v v [Po+XIITH]| [pp+x17) [op+Xil'y | [op+xil'Y | [op+xil'v| [pp+XII'V| [pP+XI]'Y 0
SHYO Sur al al ANy 1dO T V1S al al al do any ans aav
| 3 a 2 9 v 6 8 L 9 S v € z 1 0 g

(3D = apo9o uonelado 1ST) apoa uoneltado pug
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APPENDIX A OPERATION CODE MAP

Operation code map (3/3)

apo) AI'Al Al'TAL] AI'H Al've .
pauyapun al al o8s o8s

dS'Al XI'Al XI'TAL] uuwwi ds XIH XI've 3
al al al al 0gS | Baly apod o8s

THAI THAL IV TH'dS TH'dS TH"IH| Pauyspun TH've a
al al dod do ans o4s 24S

ealy 9po) va'All  valal v ds'liyy]| uuww'ds ve'dS va'ds ve'H va'va 5
pauyapun al al dod al do do ans 04s 28s
AIXI [ATAl THAI AITH AITH Al've Al'v

al al ans do ans do ans 8

ds'xi XI'XI Al UL ds vea'Al XITH XIH XI've XI've v
al al al ans ans do ans do ans
0d've Xl [AITH IV THXI THH THTH TH've TH've

al al al HSNd ans do ans do ans 6

ds'va vax [Alva v [liyyl'ds | uuwwi'ds va'xi va'H ve'H vea've va'va 8
al al al HSNd ©aly 9p0) al aavy ans do ans do ans

AI“TH AXI| ATH] H pauyapun Al'lpp+ds] AI'H Al've )
ealy 9pod al al al dod al ealy 9poy oav oav

pauyapun XI“TH XXl XI'TH] 1 XI'[pp+ds] paulapun XIH XI'vd 9
al al al dod al oav oav

2d'H THH WHXI| IHH] g TH'[PP+dS] TH'dS THH TH've S
al al al al dod al aav Qv oav

dS"H va'TH va'lx]|  valH] v va'[pp+ds] va'ds va'TH va'vd v
al al al al dod al aav Qv oav

Al'dS Al've [xiAl [HI'AL H [pp+dS]‘Al| U TH THAI AI'H Al'vd e
al al al al HSNd al 09S aav QQv|eaiy 3pod aavy

XI'dS XI've [xiI'xi [HI'x1 1 [pp+dS]'x1| uuwwz'va vea'Al XI“TH | pauyapun XI've .
al al al al HSNd al 29S aavy aavy aavy

TH'dS TH've XlaH|  [HITH g [PP+dS]H | uuwwTH X THH TH've I
al al al al HSNd al oavy aavy aavy aavy

va'dS vaval [xlva| [Hl'va v [Pp+dS]'vE | uuwws'vg va'xi ve'H vea've 0
al al al ai HSNd al oay aay aay aay

d 3 a o) g 6 L 9 S ¥ € z T 0 d

(4D = 9p0oo uonelado 1ST) apod uoiesado pug
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction List by Addressing Mode

APPENDIX B

Instruction list by addressing mode (1/12)

S|z (A [H] S| € uug[H]
S |2 XK ¥ | 2 V[OHI| s | € |uug()-adl
€ |c uu#'os
e le uu#'H
Z |1 [All'Y €| € Uu#"
v |z C+All'Y| v | € | [PP+All'Y| 2 | T vz |t av| € | € uu#'g
v | € [yyl'v| € | ¢ [yal'v| v | 2 O+xv| v | € | [Pp+xil'v| 2 | T HI'v| 2 | T vv|lz |z uug'y <[e)
S|z (A [H] S| ¢ uug'[H]
S|z X v | 2 v[OHI| 6 | € |uug(-agl
z |z uu#'os
z|¢€ uug'H
2|1 [All'Y Z | € Uu#
v |z O+Al'Y| v | € | [PP+All'v| 2 | T xilvle |t av| z | € uu#'g
v | € [lyul'v| ¢ | 2 [lrggl'v| v | 2 C+xv| v | € | [Pp+xil'v| 2 | T HI'v| 2 | T Vvl 2z | 2 uug'y anNyv
S|z (A [H]
S |2 XK ¥ | 2 v[Hll s | € uug'[H]
2NN [All'Y
v |z C+All'Y| v | € | [PP+All'Y| 2 | T vz |t a'v
v | € [yyl'v| € | ¢ [ryal'v| v | 2 O+xv| v | € | [Pp+xil'v| 2 | T HI'v| 2 | T vv|lz |z uug'y ods
S|z [AII'[H]
S| ¢ XN v | 2 v[Hl|l s | € uug[H]
2|1 [All'Y
v |z O+Al'Y| v | € | [PP+All'v| 2 | T xilvle |t a'v
v | € [lyul'v| ¢ | 2 [lrggl'v| v | 2 C+xv| v | € | [Pp+xil'v| 2 | T HI'v| 2 | T Vvl 2z | 2 uu#'y ans
S|z (A [H]
S |2 XK ¥ | 2 v[Hll s | € uug'[H]
2T [All'Y
v |z C+All'Y| v | € | [PP+All'Y| 2 | T vz |t a'v
v | € [yyl'v| € | ¢ [ryal'v| v | 2 O+xv| v | € | [Pp+xil'v| 2 | T HI'v| 2 | T vv|lz |z uug'y oav
S|z [AII'[H]
S| ¢ XTI v | 2 vlHl|l s | € uug[H]
2|1 [All'Y
v |z O+Al'Y| v | € | [PP+All'v| 2 | T xilvle |t a'v
v | € [lyul'v| ¢ | 2 [ragl'v| v | 2 C+xv| v | € | [Pp+xil'v| 2 | T OHI'v| 2 | T Vvl 2z | 2 uu#'y aavy
ppfole1Ag| puesedo pploleiAg| pueledo ppAioeiAg| pueledo PppAoeIAg| pueledD ppADleIAg| pueredo jepADleikg| puerdo fjepholeifg| puessdo JJUoWBU N
JorsiBay Xapu| yyim uswisde (dsIq YHm
an(osqy 10-9T an|osqy 1o-8 au1pU| RBIsIBey 10811Q Bs16eY apIpawwW |
1auIpU| BIsIBey 1auIpU| RBISIBey

uonesadQ 21607 pue dnSWYILY 1g-8
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (2/12)

€|z g
s |¢ [RSE:]! v |z [HI| € | 2 v 93N
€|z g
s |¢ [RSE:]! v |z [HI| € | 2 v 1dO
z T g
z |1 H
z T 1
z |1 g
v |z [1:y4] €1 KWz |1 v 03a
z |1 dd
z T H
z |1 1
z T g
v |z RSE:]! elT HIl 2 |1 v ONI
€|z uug[H]
v | € | uug(irygl
Z |z uug'g
Z T av|z |z uug'y lig
v |z [AI[H] v | € uu‘[H]
v |ze XTI € | 2 VORI v | € |uug-agl
€| ¢ uu#yg
€| € Uu#'H
2|1 [All'Y €| € Uu#
v |z +AlY| v | € | [PP+All'V| 2 | T Xlvlz | T av| e | € uu#'g
v | € [huyl'v| € | ¢ hyglv| v | ¢ +xdv| v | € | [Pp+xil'v| 2 | T HIv]l 2 | T vv|z | 2 uu#'y do
s |zc [AII'[H] S |¢€ uug'[1H]
S|z X ¥ | 2 V[OHI| s | € |uug()-adl
€|z uug'os
€| ¢ Uu#'H
2| [Al'w €| € Uu#
v |z +Alv| v | € | [Pp+All'v| 2 | T xlvlz |t av| e | € uu#'g
v | e lhyyl'v| € | ¢ liaalv| v | 2 O+xilv| v | € | [pp+xilv| 2 | T [HI'v| 2z | 1T vv|lz | 2 uug'y HOX
bpfole1Ag| puesedo ppAoleiIfg| puersdo pploleiAg| pueedo ppAoleIfg| puersdDo pphoRiAg| pueedo ppRADRIAG| pueledD ppAolRIAg| puesdo JlUoWRU
an|osqy 11q-9T QInjosqyv 19-8 Rsibo xapul yim JeWROeIBSIA Y 10941pu| JoisiBay 102.1Q Jesifiey akIpawwW |
’ : 10911pu| SeIsiBey 10911pu| SeIsiBey ’ ’ ’ ’ '

uonesadQ 21607 pue dnawWYILY Hg-8
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (3/12)

S | v H'[liuul
S| v [yl
S | v a'liuy]
s | v v'[1iuul
€|z H'[I1:94]
v |z | [Allryal| € | 2 Ti-gd]
v |z | xllragl| € | ¢ a'li-ugl
v | ¢ |[HITraal| € | 2 viiragl| v | € | uugfirygl
e |z v'os| € | ¢ uu#'os
z|e vyal z | ¢ yy#'yg
T|T H'H
Z |1 [ADPH[ T | T TH
v |z [+ADH] v | € | [PP+AllH[ 2 | T XOIH[ T | T a'H
S| v [hyulH| ¢ | ¢ [lyalH| v | ¢ [+xIH| v | € | p+xiIH| 2 | T [HIH[ T | T VH| Z | 2 Uu#'H
T|T H
Z |1 At |t 11
v |z [+Alaf ¥ | € [pp+All| 2 | T xgalt |t a1
S| v [hyul] ¢ | ¢ [raal| v | 2 O+xdal v | €| p+xiIA| 2 | T (W T | T vil ez | ¢ uu#]
T|T H'd
Z |1 [Algl T |t 7'g
v |z +Al'gl v | € | [Pp+All'g| 2 | T xal Tt |t da'a
S| v [hyul'al ¢ | ¢ lhual'al v | 2 O+xlal v | € | p+xil'al z | T Hlgl T | T valz | e uug'g
z |z dA'Y
z | e dX'v
z |z da'y
z | e an‘'v
z |z oSV
z | e ua'v
T|T H'VY
Z |1 Alv| T | T 'Y
v |z +Alv| v | € | [PP+All'v| 2 | T vt |t a'v
S | v lhyul'v| € | 2 liaalv| v | 2 O+xdv| v | € | p+xilv| 2 | T OHIV| T | T vv|lz | 2 uug'y anl
bpfolP1Ag| puesedo ppAojeiIfg| puerdo pploeiAg| puesedo ppAoeIAg| puelsdD ppAoRIAg| puesedo ppRADRIAG| pueledD ppAoRIAg| puesdo JlUoWRU
aIn|osqy 119-9T aIn|osqy 119-8 Rsibey xepul pim IBUROeIUSIq Y 19941pu| JoisiBay 102.1Q Jesifiey aeIpawW |
’ ’ 10911pu| SeIsiBey 10911pu| SeIsiBey ’ ’ ' ’ '

Jajsuel] 1g-8
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (4/12)

[TH]

dVMS

[H]'v

X3

<t MmO mm

Mm M ™M m

dd#'dA
dd#'dx
dd#'d3
qg#'aN

H'[Pp+All
T'[pp+All
a'[pp+All
v'[pp+All

H'[Pp+XI1]
7' [pp+xI]
a'lpp+XI1]
v'[pp+XI]

[l Al

[+ AL
[+xi1' Al

[pp+AlIAL
[pp+x1I'[Al]

[AI'[AI
XAl
[HI Al

H[All
T Al
a'[All
v'[All

uugAll

[l ixi

[+l X1
[+xi1'Ixi]

[pp+Al[x1]
[pp+x1][x1]

(A1 Ix1]
Xxil'xil
Y Ix1]

H[x1l
T xi1l
a'[xil
v'Ixil

uug[Xi]

v |Z

[h-yglH]

S
S

4
4

[+AITH]
[1+x11'[TH]

S
S

€
€

[Pp+AIl[TH]
[Pp+X11'[TH]

€| T
€T
€ | T

[A[TH]
[X11'[H]
[H][H]

N N NN AN NN AN NN &9 9 9 99 T )M NN NN |N

4

I A A A A A A A A AH OO MO MMM M MmN NN NNN N NN NN NAA

T

H[TH]
T [H]
a'[H]
v [TH]

4

uu#[H]

a

01040

21Ag

puesrdo

Ao jo1Ag

puesdo

<Jelle)

21Ag

puesedo

<Jelle)

21Ag

puesedo

Ao jo1Ag

puesedo

<Jelle)

21Ag

puesedo

<Jelle)

21Ag

puesedo

an|osqy 19-9T

an|osqyv 19-8

Bsifoy Xepu| yum
10911pu| BISIBeY

Juswee(dSIQ YHM
10911pu| BIsIBaY

10811pu| JesiBey

10211q Jesifey

aRIpBWIW|

JlUowLU N

J9jsuelL 110-8
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (5/12)

€ 4 d
S| ¢ [11:94] v |z [Hl| € | 2 v 14S
€ 14 d
S| € [11:94] v |z [Hl| € | 2 v vds
€ 4 d
S| € [1:94] v |z [Hl| € | 2 v 11S
€ 14 d
S| ¢ (1194l v |z [Hl| € | 2 v V1S
€ 4 d
S| € (194l v |z [H| € | 2 v o4y
€ 4 d
S| ¢ RSN v |z [Hl| € | 2 v dd
€ Z d
S| € [1:94] v |z [H| € | 2 v 21
€ Z d
S| € [11:94] v |z [Hl| € | 2 \4 1o
bpfole1Ag| puesedo ppAoleIfg| puersdo pploRiAg| pueedo ppAoeIAg| puelsdD ppAoRIAg| pueedo ppRADEIAG| pueledD ppAoRIAg| puesdo JlUoWRU
an|josqy 11q-9T QaInjosqyv 19-8 RS Boy Xopul LA IewRoeds1q L 19941pu| JosiBay 102.1Q Jesifiey akIpawW |
’ : 10911pu| SeIsiBey 10911pu| SeIsiBey ’ ’ ' ’ )
Hiys/slelod
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (6/12)

TH'dS
va'ds

UUWW#' dS

THAl
va'Al

UUWIWIA A

IHXI
va'Xi

UUWIWE X

AITH
XI'TH
IHH
va“H

UuWW# 1H

Al've
XI've
TH've
va‘'vd

UUWW#'vYg

ans

AlI'TH
XI“TH
IHH
va“TH

UUWWi#H

Al've
Xl've
TH've
va‘'vd

UuwwW#'vg

oav

TH'dS
va'ds

UUWW#' dSs

TH'AI
va‘Al

UUWIWIE A

THXI
vaxi

uuwwi# x|

AlI'TH
XITH
IHH
va“TH

UUWW#H

A R A R A ISl B A ol R SR A AR R U R 8 A 2 S A S A S A L B A S S S S R

<

AN AN NN NN NN NN NN NNNNNNNNNNNNNNNNNNNNNNN

[4

Al've
Xl've
TH've
va‘'vd

€

€

UuwwW#'vyg

aav

910/0

Q1Ag

puesedo

p1oAD

Q1Ag

puesedo

oD o1Ag

puesedo

oD @1Ag

puesedo

oD o1Ag

puesedo

p1AD

21Ag

puesedo

p1AD

21Ag

puesedo

an|(osqy 119-9T

amiosqv 19-8

Risifoy Xapu| yum
10911pu| JesiBeY

Juswiade|ds1g yiim
10911pu| JosiBeY

1au1pu| RIsiBey

10911Q Rsifey

aeIpawIL |

Jluowsu

uonresadQ onawyILY 19-9T
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (7/12)

ds
Al
XI
H
v

O3da

ds
Al
XI
TH
ve

ONI

< T[N NN N NN NN NN

N N[ A A A A|dA A A A -

IH'dS
va'ds

v |uuwwg'ds

™

€ | UUWW# A
€ | UuWwW#XI

AI'TH
XITH
IHTH
vaH

€ |UuWw#IH

Al'vd
Xl've
IH've
va've

€ |uuwwg'vg

dd

AI'TH
XI“TH
IHTH
va'H

v | UuWwW#IH

AR A I R A S A R R A B

14

AN AN AN O AN ONfON oo NN NN

4

Al'vd
X1've
IH've
va'vd

14

v |uuwwg've

04dS

01040

2149

puessdo

ppfoo1Ag| pueledo

Ao jo1Ag

puessdo

Ao jo1Ag

puessdo

Ao jo1Ag

puessdo

<Jele)

2149

puesedo

<Jelje)

21Ag| pueledo

an|osqy 19-9T

amn|osqv 19-8

Bisifoy Xepu| yim
108.1pu| RIsibey

uswede (dSIQ UMM
108.1pu| RIsibey

10911pu| JeIsiBey

10811q L1y

areIpaWW|

Jluoweu N

uoirelsadQ dnswWyIIY HG-9T
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (8/12)

ds'[iuu]
Al‘lliuul
X1‘[11uu]
TH1uul
ve'liyyl

[hyyl'ds

Al'dS
XI'dS
TH'dS
va'ds

UUWW#' dS

[Huul*Al

[Pp+dSIAl

[AI*AL
X1 Al
RIZIPN!

dS‘Al
AI'Al
XI'Al
THAl
va'Al

UUWIWE A

[Hyul'xi

[Pp+dsI'XI

[All'XI
[x1'x1
[HIx1

ds'Xi
AI'XI
XI'XI
THXI
va'xi

uuwwi# x|

[hyulH

[pp+dS]TH

[AllH
Xl
[HIH

Od“TH
dS“H
AITH
XI'TH
IHTH
va“TH

UuWW# 1H

S

€

[lyul'va

9 | €

[pp+dS]'va

S
S
S

4
4
4

[All'va
[x1]'va
[OH]'va

AN NN AN AN AN AN AN AN NN AN AN AN NN AN AN AN NN N NN WO WL O

4

N N N AN NN NN NN NNNNNNNNNNNNNNNOOO®OOS

4

od'vd
ds'vd
Al've
Xl've
TH've
va‘'vd

€

€

UUWW#'vg

a

EJelle}

21Ag

puesedo

pAD

21Ag

puesedo

oA lP1Ag

puesedo

oA lP1Ag

puesedo

pPAD

21Ag

puesedo

pPAD

21Ag

puesedo

pPAD

2149

puesedo

anjosqy 19-91

am|osqv 19-8

sy xepu| yum
19941pu| esibey

Wewede|(dsIa yim
19941pu| sibey

10811pu| JesiBeY

10811q Jessifey

alIpaWW|

JlUuowLuU N

J9ysuel] 1G-9T
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (9/12)

ds've
Al've
Xl've
IH've

X3

Al'lpp+ds]
XI‘[Pp+ds]
TH[PP+dS]
va'[pp+ds]

AI[AIL
XI'[Al]
THIAI
vea'[All

Al'xi]
XI[x1]
THIXI]
vea'xil

W0 WwWwLwWwLwLwwLwiLwiwn o o o ommmm

S

N N N NN AN AN ANNANANNOOOOA A A A

AI'[TH]
XI'[7H]
TH[OH]
va'[1H]

a’l

el

e1Ag

puesedo

prAD[eIAg

puesedo

<Jelle}

[1Ag

puesedo

<Jelle}

[1Ag

puesedo

<Jelle}

[1Ag

puesedo

<Jelle}

a1Ag

pueledo

B10AD

21Ag| pueledo

anjosqy 1g-9T

amnjosqv 19-8

Josifoy xopu| yum
1e.11pu| JeIsiBey

Juewede (dsIa yim
1e1Ipu| JeIsiBey

1911pu| BIsiBey

10811Q L1y

sreIpaWW |

JlUOWAU N

Jajsuel] 1G-9T
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (10/12)

4 W'ZN

=IN€]

I Bl

dr

M oM M o;m m

1ibb‘zN
1bb‘z
11Ibb‘ON
11bb‘D
1bb

M oM M om m

1dr

N NN NOMOMOMOOOHOOHOOOHOOHOOOOOOON

N

L'edN
L'ZAN
LTAN
L'04N
‘e
g4
T4
'04
N
ud
AN
A
'3
IS
3
I
1'ZN
'z
DN
n'o

4 1

N NN NOMO MO OO OHOOHOOHOOHOOHOOOHOOOOON

Sl

EJale}

21Ag| puesedo

pfojeIkg| puessdo

B10AD

o1kg| puesedo

<Jalle)

21Ag| pueledo

B10AD

Q1Ag| puekedo

B10AD

alkg| puesdo

SPRYIO

109911Q 1160y

aneRY Od
10-0T pouIS

SAIERY Od
HQg-8 pauis

1911pu| 1g-9T

1984Ipu| 19-8

JIUOWBU A

youelg
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8L |2 Bl 1INI

9 S | T S13d

S|V |T 3134

v |]€|¢ 134

8 | L | € [1uu] 11v0

11bb'zN
11bb‘z
11bb'oN
11bb‘D

libb T4Y0

M M oM m
© © O O ©
0N 1 1 o w
M M Mm oMmm

Instruction list by addressing mode (11/12)

'e4AN
1'Z4AN
' TAN
1'04N
n'eH
n'z4
014
o4
U
u'd
AN
LA
39
ITIT)
37
T
'ZN
u'z
1'ON
uo

4 1 SdVvO

I N NN NOMOOOHOOHOOHOOHOOHOOHOOHOOHOOHOOOHOHONHOON
W LWwLWwILW0 O O © © © © © © © © © © O O © ©
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (12/12)

€| Z d1S
€| c 17VH
2| T dON
blfole1Ag| puesedo JIUOWRAU N
[011U0D WBISAS
€| c d3S
2| T ADdN
2| T AOVvd
blofoeIkg| puessdo JJuowaU |\
apidwi|

uonelsadQ Areljixny

€T | ¢ Ald

2| ¢ LTN

blofoeIkg| puessdo JJuoWwdU |\
apidwi

uoIsIAlg pue uoneaidniniy

14 T Al
v T XI
14 T TH
v T vd
14 T dl
€ T d3
€ |1 oS
ST | ¢ Jv| € T d9
€| c H
€ 4 1
€| c g
[A 4 1v)] € 4 \4 HSNd
€ T Al
€ T XI
€ T TH
€ T vd
€ T dl
4 T d3
2|1 oS
vl | ¢ Jv| ¢ T d9
€| c H
€ 4 1
€| c 2|
1T | ¢ 1v)| € 4 \4 d0d
BlfoeIAg| puessdo ppiojeIfg| puesrsdo JIUOWRU N
apdwi 1011q Rsifiey

[0U0D YoelS
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APPENDIX C INSTRUCTION INDEX

APPENDIX C  Instruction Index

ADC: 8-bit Addition with Carry ADD: 16-bit Addition
ADC AVA ADD
ADC A B o, ADD
ADC A HNN ADD
ADC A, BRI oo, ADD
ADC A, DA e, ADD
ADC A, THL] o ADD
ADC A TIXT e, ADD
ADC A, [IX+dd] ADD
ADC A, IIXHL] o ADD
ADC A TIY] e, ADD
ADC A, [IY+dd] ADD
ADC A, TIYHL] o ADD
ADC THLL A e ADD
ADC [HL], #nn ADD
ADC [HLL, [X] v ADD
ADC [HLL TY] cooeeeeeeee e ADD

. .. . ADD

ADC: 16-bit Addition with Carry ADD
ADC ADD
ADC .

ADC AND: Logical Product

ADC AND AVA e
ADC AND A B o
ADC AND A, #nn.........

ADC AND A, [BR:II]

ADC AND A ThRIT e
ADC AND A THL] e,
ADC AND A, [IX]

A
ADD AL A e AND A TIYT oo
ADD A B e, AND A, [IY+dd]

ADD A BN e AND A, IIYAL] e,
ADD A, [BR:lI] AND B, #NN oo
ADD A ThAIT e, AND

ADD A, THL] o AND

ADD A TIX] e AND

ADD A, [IX+dd] AND [BRIT, #0N oo 79
ADD A, [IXHL] e AND [HLL A oo 79
ADD A TIYT e, AND [HL], #00 oo 80
ADD A, [IY+dd] AND THL], [IX] covreeeeeeeeeeeeeee e, 80
ADD A TIYHL] e AND THL], [IY] coeeeeeeeeeeeee e, 80
ADD THLL A e _

ADD  [HL], #0N eovveoeeeeeeeeeeeeeeeeeeee 70  BIT:Bit Test

ADD [HLL, [X] v 71 BIT A B o, 81
ADD [HLL TIY] cooeeeeeeeeeeeeee e 71 BIT A BN oo 81
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BIT: Bit Test

APPENDIX C INSTRUCTION INDEX

CP: 8-bit Comparison

BIT B, #NN oo 81 CcP B, #NN oo, 93
BIT [BR:T, #nN e 82 CcP BR, #hh.....oovviiiiieeieiie, 94
BIT [HL], #NN e, 82 CcP H, #NN oo, 94
. CP L, NN e 94
CALL: Indirect Call cP [BRIT, #00 e 95
CALL  [NAII] cooicieeceeeees 83 cP T N 95
. . CcP [HL] #NN e, 96
CARL: Relative Call (long) cP [HL], DX oo 96
CARL Coaarm e 85 CP [HL], [1Y] e 96
CARL NG, gOIT oo 85 . .
CARL  NZ, QUIT ceoevereeeeeeeeeeeeeeeeeeesees g5  CP: 16-bit Comparison
CARL (o o PP PP PRI 84 CP BA, BA ..o 97
CARL  Z, gQrm e 85 cP BA, HL oo 97
. - CP BA, IX oo 97
CARS: Relative Call (short) cP YN 2 97
CARS O o ST 87 CP BA, FMMNN oo 97
CARS FO, T e, 88 CP HL, BA oo 98
CARS FL oI, 88 CP [ [ | 98
CARS F2, I 88 CP [ T ) T 98
CARS F3, I e, 88 CP [ T 2 98
CARS GE, IT e, 88 CP HL, #MMNN e, 98
CARS (G I 1 PSR 88 CP X, H#MMNN oo 99
CARS LE, I e 88 CP 1Y, #MMNN oo 99
CARS LT, I e 88 CP SP, BA oo 100
CARS M, T s 88 CP SP, HL oo 100
CARS NC, [T, 87 CP SP, HMMNN oo, 100
CARS NFO, 1T e, 88
CARS  NFL, IT oo, gg  CPL: Complement of 1
CARS NF2, I o 88 CPL A e 101
CARS NF3, I o 88 CPL = SRR 101
CARS [N A2 ¢ 88 CPL 1= 2 R 101
CARS N o S 87 CPL [HL] oo 101
CARS [ o 88 .
CARS T oo ge  DEC: 8-bit Decrement (-1)
CARS A ¢ U 88 DEC A 102
CARS A | TR 87 DEC B o, 102
. . DEC BR .o, 102
CP: 8-bit Comparison =R ¥ O 102
CP AA 90 DEC L 102
CP A B o, 90 DEC 1215 | PR 102
CP A HNN 90 DEC [HL] oo 103
CP A, BRI oo 90 .
cp A, THI oo 91  DEC: 16-bit Decrement (-1)
CP A THL] 91 DEC BA e 103
CP A, TIXT e 92 DEC HL oo 103
CP A, [IXHdd] e 92 DEC X e 103
CP A, [IXFL] e 93 DEC LY e 103
CP A TIYT e 92 DEC SP 103
AR 2 on. o
DIV e 104
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DJR: Relative Jump with B Register Decrement JRS: Relative Jump (short)

DJR N2 104 JRS
- JRS
EX: 8-bit Data Exchange IRS
EX JRS
EX JRS
, . JRS
EX: 16-bit Data Exchange IRS
EX JRS
EX JRS
EX JRS
EX JRS
HALT: HALT mode JRS
JRS
7Y T 106 JRS
INC: 8-bit Increment (+1) JRS
JRS
INC
INC LD: 8-bit Load
INC LD
INC LD
INC LD
INC LD
INC LD
INC: 16-bit Increment (+1) LD
N LD
INC D
INC D
INC D
INC D
INT: Software Interrupt ::g
INT S 108 D A IX] 129
JP: Indirect Jump LD A, [IXHdd] o 132
P TR 109 LD A IXHL] i 135
JP KK] covveeeeeeeeeeeeeeeeeeeesseceeeesesenenees 109 LD A TV] s 130
LD A IYHA] o 133
JRL: Relative Jump (long) LD A, [IY+L]
JRL C, QAT e 111 LD By A e,
JRL NC, QO e 111 LD By B
JRL NP e 111 LD BrH
JRL o R 110 LD By L,
JRL Ao OO 111 LD By AN s
LD B, BRI coveovoveeeeeeeeeeeen, 125
JRS: Relative Jump (short) LD B, [NAT oo 127
IRS LD =N (N 127
IRS LD S 1D [ 129
JRS LD B, [IX+dd] ..oveveeiiiiiiieieeieee 132
JRS LD B, [IXHL] eeeeeeiiiiiiieeeeieceee 135
IRS LD =3 117 [P 130
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LD: 8-bit Load

APPENDIX C INSTRUCTION INDEX

LD: 8-bit Load

LD B, [IY+0A] cvveoeeereeeeeeeeereers 133 LD TAAIT, A oo 118
LD B, [IY+L] oo 136 LD [AANT, B oo 118
LD BR, A e 116 LD TARIT, H e, 118
LD BR, #NN oo 122 LD TN, Lo 118
LD EP, A oo 117 LD THLL A oo, 118
LD EP, #PP weeveeeeeeeeeeeeeeeeeeeeeee e 123 LD T = I 118
LD Hy A oo 115 LD THL H oo 118
LD = 115 LD [HL L oo 118
LD Hy H oo, 115 LD [HL], #0001 124
LD Hy Lo, 115 LD [HL], [BR:MT v 126
LD Hy 200 oo 122 LD THL], THL] covoeeeeeee e 128
LD H, BRI oo, 125 LD THL], [IXT oo, 129
LD H, TR oo 127 LD [HL], IX+AA] v 132
LD Hy THL wooeeeeeeeeeeeeeee e 127 LD [HL], [IXHL] oo 135
LD Hy [X] oo 129 LD (T 1)2 E 131
LD H, [IXAAA] cvvoeeeeeees 132 LD [HL], IY+Ad] v 134
LD H, IIXAL] oo, 135 LD [HL] [IY4L] oo 137
LD (ST 11 2 130 LD [IXT A oo, 119
LD H, [1Y4A0] covoeeeeeeeeeees 133 LD (O = 119
LD H, YLD oo, 136 LD (O I 119
LD Ly A e 115 LD [IXT, Lo 119
LD = S 115 LD [IXT, 00 oo 125
LD [ DO 115 LD XL [BR: M v, 126
LD [E TN 115 LD [XT, THLT oo, 128
LD [ 122 LD [IXT, [IX] oo 130
LD (I =1 =1 ) 125 LD (X, [IX+AA] oo 133
LD Ly TR e 127 LD (ST [ 136
LD Ly THL] v 127 LD (O 131
LD Ly IIXT oo 129 LD [X], [IYA4AA] oo 134
LD L, [IXHAA] v, 132 LD [XT IIYAL] o 137
LD Ly IXHLT e, 135 LD [IXHAA], A oo 120
LD (I 112 [ 130 LD [IX+A], B oo, 120
LD L, [Y+AA] oo, 133 LD [IXHAA], H oo, 120
LD Ly IYHLT oo, 136 LD [IXHAA], L oo 120
LD [N L= N 117 LD [IXHLL A oo 121
LD NB, #DD v, 123 LD (I = T 121
LD SCy A oo 116 LD [IXHLL H e, 121
LD SC, HNN oo, 122 LD DG I T 121
LD XP, A oo, 117 LD YL A oo, 119
LD XP, #PP oo 123 LD (2= 119
LD YP, A oo, 117 LD (N2 I 119
LD YP, #PP oo, 124 LD (N2 119
LD BRI, Ao, 117 LD [IY], 00 oo 125
LD BRI, B oo 117 LD Y] [BR: M oo, 126
LD BRI, Hoooveeeeeeeeeeeeeeeers 117 LD Y], THLT oo, 128
LD BRI, L oo, 117 LD (N1 130
LD [BR:NT, #00 oo, 124 LD (Y], [IX+AA] oo 133
LD [BR:N], [HL] oo, 128 LD Y], IIXAL] o 136
LD BR:T, [X] v 129 LD (N1 131
LD BR:T, [1Y] cvveeveeeeeeeeeeeeeee 131 LD Y], [IYA4AA] oo 134
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LD: 8-bit Load

LD: 16-bit Load

LD IYT [IYAL] oo 137 LD
LD [IY+dd], A LD
LD [IY+dd], B LD
LD [IY+dd], H LD
LD [IY+dd], L LD
LD IYALL A oo, LD
LD N R = F LD
LD IYALL H oo LD SP, BA oot 140
LD N LD
) LD
LD: 16-bit Load LD
LD LD
LD LD
LD LD
LD LD
LD LD
LD LD
LD LD
LD LD
LD LD
LD LD
LD LD
LD LD
LD HL, BA oo, 138 LD
LD LD
LD LD
LD LD
LD LD
LD LD
LD LD
LD LD
LD LD
LD LD [SP+dd], IX ....
LD LD 5122 (6] I 1 2
::B =Y 138 MLT: Multiplication
LD MLT ettt 147
tg NEG: Negate (complement of 2)
LD NEG
LD NEG
LD NEG [BRIUT oot 148
LD NEG [HL] cooeeeee e 148
tg NOP: No Operation
LD NOP e 149
tg 1Y, BA oo 138 OR: Logical Sum
LD OR
LD OR
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OR: Logical Sum

PUSH: Push

APPENDIX C INSTRUCTION INDEX

OR A HIN oo 149 SIUIST R ) T 158
OR F N (=123 1) DO 150 STUIST R 158
OR A TARIT oo 150 STULST R T 158
OR A THL] oo 150 PUSH  SC oo 160
OR (4 I 151 _

OR PN 151~ RET:Retumn
OR A, TIXHL] oo 152 23 161
OR N (2 151 _ , :
OR A, TIYAAA] e 151  RET:Return from Exception Processing
OR N 2T 152 23 1 =N 161
OR By #1N e 152 RET: Return & Skip
OR Hy 00 oo 153
OR L ginn 152 RETS oo 162
OR SC,HNN oo 153 RL: Rotate to Left with Carry
OR [BRAT, #NN e 153 RL A 162
OR TR 154 vy e o
OR THL], #00 oo 154 vy BRI — on
OR THL], TIX] oo 154 vy (L] e e
OR THL], [IY] oo 154 Rbo A
PACK: Pack RL: Rotate to Left

RLC A e 163
PACK oo 155 s s e

POP: Pop RLC (1251 164
POP A oo 155 S L 164
POP ALE oo 157 RL: Rotate to Right with Carry
POP ALL e 157
POP =Y 155 RR A 164
POP BA oo 155 RR B oot 164
POP 1 SO 156 RR [BRAJ o 165
POP EP oeoeeeeeeeeeeeeeseeeeeeeeeeene e 156 RR [HL] 165
POP H o 155 RL: Rotate to R|ght
POP HL v 155 RRC A oo 166
POP L= 156

RRC = 166
POP N 155

RRC (123 11 166
POP (NN 155
POP L e 155 RRC [HLL v 166
POP SC ot 156 SBC: 8-hit Subtraction with Carry

PUSH: Push SBC AVA 167

PUSH A oo 158 SBC AvB s 167
SBC Ay HNN oo 167
IUIS] S R 1 = 160
SBC N (=12 1 167
PUSH  ALL oo 160
SBC A, TAHIT o 168
IO IS] R - WO 158
SBC N [ T 168
PUSH  BA oo 158
SBC T [ 4 I 168
PUSH  BRouiooeoeeeeeeeeeeeeseeesesseeeeseseeseens 159
SBC A, [IXFA] oo 169
PUSH  EP oo 159
SBC A, XL oo, 169
IO IS R BN 158
SBC T (12 I 168
PUSH  HL oo 158
bUsH 1P 159 SBC A, Y] oo 169
""""""""""""""""""""""""""" SBC A, TIYAL] oo 169
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SBC: 8-bit Subtraction with Carry

SUB: 8-bit Subtraction

SBC [HLL A oo 170 SUB F N (1= ) S 180
SBC [HL] #00 oo 170 SUB A AR o 181
SBC [HLL, TIX] oo, 171 SUB A THL] o, 181
SBC IR T 1) 2 171 SUB N [ [ 181
. . . SUB A [IXHA] e 182
SBC: 16-bit Subtraction with Carry suB A E|x+|_]]. .................................. 182
SBC BA, BA .o, 171 SUB N 112 181
SBC BA, HL oo, 171 SUB A, Y] oo, 182
SBC BA, IX oo, 171 SUB A TIYHL] oo 182
SBC BA,IY o 171 SUB [HLL A e 183
SBC BA, #MMNN ..., 172 SUB [HLL #00 oo 183
SBC HL, BA oo 172 SUB [HLL, TIX] oo, 184
SBC HL, HL o 172 SUB [HLL TIY] coveeeeeeeeeeeeee e, 184
SBC HL, IX e 172 ) . .
SBC HL Y e 172 SUB: 16-bit Subtraction
SBC HL, #MMNN e 172 SUB BA,BA ..o 184
. SUB BA, HL oo 184
SEP: Code Extension SUB BA. IX 184
SEP e, 173 SuUB BA IY oo, 184
SLA: Shift to Left Arithmetic gﬂg ﬁﬁ' gfm”“ ------------------------------- 118855
SLA A 173 SUB HL, HL oo 185
SLA B o 173 SUB HL, IX oo 185
SLA BRI oo 174 SUB HL, TY e 185
SLA [HL] oo 174 SUB HL, #MMNN oo 185
SLL: Shift to Left Logical SUB IX, BA o 186
SUB IX, HL e 186
SLL A ................................................. 175 SUB Ix’ #mmnn ................................. 186
SLL B ................................................. 175 SUB IY’ BA ........................................ 186
SLL [BR”] ......................................... 175 SUB 128 | U 186
SLL [HL] ............................................ 176 SUB IY’ #mmnn ................................. 187
SLP: SLEEP Mode ggg EE, Eﬁ ........................................ 12;
SLP s 176 SUB SP, HMMNN oo, 187
SRA: Shift to Right Arithmetic SWAP: Exchange (upper/lower 4 bits)
SRA A 177 SWAP Ao 188
SRA B et 177 SWAP  [HL] o 188
SRA L1251 PO 177
SRA [HL] oo 178  UPCK: Unpack
SRL: Shift to Right Logical UPCK e 188
SRL A e 178 XOR: Exclusive OR
SRL B ................................................. 178 XOR A’ A ............................................ 189
SRL [BRIUTcovvrsssessssssssssssssssssssssnsnen 179 () S N - S 189
SRL g 179 XOR A N 189
SUB 8_b|t Subtractlon igg 2, [Er?lll] .................................... ]igg
SUB A A 180 SoR A UL e
SuUB N = S 180 XOR A IX] o 160
SUB A HNN oo, 180 '
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XOR: Exclusive OR

XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR

A, [IX+dd] e 191
A TIXFL] e 191
A TIYT 190
A IY+] e 191
A TIYAL] o 191
B, #NN oo 192
H, #NN e, 192
L, #NN oo, 192
SC,HNN oo, 193
[BRII, #0nN e 193
[HLL A e 193
[HLL #nN e 194
] O 1 194
| O 1 194
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