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The information of the product number change
Starting April 1, 2001, the product number has been changed as listed below. Please use the new
product number when you place an order. For further information, please contact Epson sales
representative.

Configuration of product number

Devices

S1 C 88104 _F 0AO01 _ 00

Packing specification

Specification

Package (D: die form; F: QFP)

Model number

Model name (C: microcomputer, digital products)
Product classification (S1: semiconductor)

Development tools
S5U1 C 88348 D1 1 00

L

Packing specification

Version (1: Version 1 [2)

Tool type (D1: Development Tool [1)

Corresponding model number (88348: for S1C88348)
Tool classification (C: microcomputer use)

Product classification

(S5U1: development tool for semiconductor products)

[1L: For details about tool types, see the tables below. (In some manuals, tool types are represented by one digit.)
[2: Actual versions are not written in the manuals.

Comparison table between new and previous number
S1C88 Family processors

Previous No. New No. Previous No. New No.

E0C88104 S1C88104 E0C88365 S1C88365
E0C88112 S1C88112 EOC88F360 | S1C8F360
E0C88308 S1C88308 E0C88408 S1C88408
E0C88316 S1C88316 E0C88409 S1C88409
E0C88317 S1C88317 E0C88816 S1C88816
E0C88348 S1C88348 E0C88832 S1C88832
EOC88P348 | S1C8P348 E0C88862 S1C88862
E0C88349 S1C88349 EOC88F816 | S1C8F816

Comparison table between new and previous number of development tools
Development tools for the S1C88 Family

Previous No. New No. Previous No. New No.
88ISAIF S5U1C88000H4 DEV88816 S5U1C88816D
ADP88348 | S5U1C88348X DEV88832 S5U1C88832D
ADP88360 | S5U1C88360X DEV88862 S5U1C88862D
DEV88104 | S5U1C88104D DMT88348-DB | S5U1C88348T
DEV88112 | S5U1C88112D ICE88UR S5U1C88000H5
DEV88308 | S5U1C88308D PRC88316 S5U1C88316P
DEV88316 | S5U1C88316D PRC88348 S5U1C88348P
DEV88317 | S5U1C88317D PRC88365 S5U1C88365P
DEV88348 | S5U1C88348D PRC88409 S5U1C88409P
DEV88365 | S5U1C88365D PRC88816 S5U1C88816P
DEV88408 | S5U1C88408D SAP88 S5U1C88000S
DEV88409 | S5U1C88409D URS88348 S5U1C88348Y
Development tools for the S1C63/88 Family
Previous No. New No.
ADS00002 | S5U1C88000X1
GWHO00002 | S5U1C88000W2
URMO00002 | S5U1C88000W1
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This manual explains the architecture, operation and instruction of the core CPU S1C88 of the CMOS 8-bit
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Also, since the memory configuration and the peripheral circuit configuration is different for each device of
the S1C88 Family, you should refer to the respective manuals for specific details other than the basic
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1 OUTLINE

The S1C88 is the core CPU of the 8-bit single chip microcomputer S1C88 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
170 mode to flexibly meet future expansion of the S1C88 Family.

1.1 Features

1 OUTLINE

1.2 Instruction Set Features

The S1C88 boasts the below features.

Address space
Instruction cycle
Instruction set

Register configuration

Exception processing factors

Exception processing vectors
Standby function

Peripheral circuit interface

Maximum 16M bytes
1-15 cycles (1 cycle= 2 clocks)

608 types

Dataregisters 2

Index registers 3
(Oneisused as adataregister)
Program counter

Stack pointer

System condition flag
Customize condition flag

Reset, zero division and
interrupt

Maximum 128 vectors
HALT/SLEEP
Memory mapped 1/0 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 S1C88 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 S1C88 and the peripheral circuits.
Table 1.4.1(a) Input/output signal list (1)

Type Name Signal name| 1/0 Function
Power Power VDD || 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 TLI LI e
oSO N A S (I S R
o S S
—| lcycle |+
Addressbus | Address bus AO00-A23 O | A 24-bit address bus.
Data bus Data bus D0-D7 1/0 | An 8-bit bidirectional data bus.
Buscontrol | 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 I | A statussignal input by a peripheral 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 this terminal causes the CPU to
release bus. The address bus, data bus and read/write signal shift to the high
impedance status.
Busauthority  |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.

EPSON S1C88 CORE CPU MANUAL



1 OUTLINE

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

Type Name Signal name| I/O Function
Interrupt Non-maskable | NMT | | Thisisaninterrupt signal not permitting masking by the software.
signal interrupt Theinput is sensed at the falling edge.
Interrupt 1RQ3 | | Thisisan interrupt signal permitting masking by the software.
request 3 The interrupt priority islevel 3 and theinput is sensed at a LOW 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 | | Thisisaninterrupt signa 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 peripheral circuit
section is accessed, LOW level isinput to this termina and the below
interrupt is masked.
NMI, IRQ3, IRQ2, IRQ1
Interrupt TACK 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 receives this 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 | Thisisasignal 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 | Thisisaz2 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 S1C88 Family.

S1C88 CORE CPU MANUAL
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2 ARCHITECTURE

2 ARCHITECTURE

The S1C88 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 Modd

CPU models of the four types MODELDO to
MODELS3 are set in the S1C88 according to the size

of the address space and whether or not there is a CPU Address Multiplication
multiplication/division instruction. The differences model space division instruction
Ln eac(;w rr_1ode(|j are as sh_owr: in _Table 2.1(.11_ and hive MODELO 64K bytes Not available
e aeeoind ©"* | MODELL | ooy | Avalae
application as per Table 2.1.1. MODEL 2 16M bytes Not a\(allable
MODEL3 16M bytes Available

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.

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 S1C88 Family.
Refer to the manual for each device.

Table2.1.1 CPU model

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

MODE

Operation mode

Programming area

0

Minimum mode
Maximum mode

Maximum 64K bytes
Maximum 8M bytes

Figure 2.1.1 shows the memory map concept for 1
each CPU model.

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

000000H Bank 0 Bank 0 Bank 0
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| | (32Kbytes) | | A ~|__(32K bytes)
010000H Bank 2
017FFFH L Page 1 (32K bytes) Page 1
018000H Bank X (64K bytes) Bank 3 (64K bytes)
OFFFFHY (32K bytes) | (32K bytes)
020000H [ : : :
7EFFFFPH, - '
7FO000H Bank 254
7F7FFFH Page 127 (32K bytes) Page 127
7F8000H (64K bytes) Bank 255 (64K bytes)
TFFFFPH} 7 ~ | (32K bytes)
800000H Bank X is one Page 128 Page 128
80FFFFH} optional bank (64K bytes) (64K bytes)
810000H from bank 1 Page 129 Page 129
81FFFFHy to bank 255 (64Kbytes) | (64K bytes)
820000H
FEFFFFH,
FFOO00H Page 255 Page 255
FFFFFFH (64K bytes) (64K bytes)

Fig. 2.1.1 Memory map

4 EPSON S1C88 CORE CPU MANUAL



2.2 ALU and Registers

221ALU

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"2.2.3Flags'.

2.2.2 Register configuration

Figure 2.2.2.1 shows the register configuration of
the S1C88.

Standard section (Common for MODELO-MODELS3)

‘7 (15) B 0‘ 7 A Ol Data register A, B (BA)
‘7 (15) H 0‘ 7 L 0|

‘15 IX ol Index register 1X

‘15 Y ol Index register 1Y

‘15 PC 0| Program counter

‘15 SP Ol Stack pointer

Index (data) register HL, (H and L) B 0

sc|iliupn]v]c]z]
cc e

Base register
System condition flag

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.

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, RRC
Shift SLA, SLL, SRA, SRL
Pack/unpack PACK, UPCK
Code extension SEP

Expansion section (MODEL2, MODEL3)

0 New code bank register

~ |~
0z
[55]

Code bank register

7 EP 0| Expand page register

Expand page register for IX
7 YP 0 Expand page register for IY

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 1Y
registers.
See 2.4 Data Memory".
See"4.1 Addressing Mode".

IX and IY registers
The IX and 1Y 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".

S1C88 CORE CPU MANUAL
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2 ARCHITECTURE

PC (Program Counter)
The PC is a 16-bit counter register that does the
addressing of the program memory and it indicates
the following address to be executed.

See "2.3 Program Memory".

SP (Stack Pointer)

The SP is a 16-bit counter register that indicates the

stack address (address within the stack page). It

performs 16-bit data transfer and/or operations

with the other registers and/or data memories.
See"2.4.3 Sack’.

BR (Base Register)
The BR is an 8-bit index register and is used for
upper 8-bit address specification within the page at
the time of 8-bit absolute addressing (specifies the
lower 8 bits with immediate data.).

See"4.1 Addressing Mode".

SC (System Condition Flag)
The SC is an 8-bit flag and is configured with Z, C,
V and Z flags that indicate the operation result, D
and U flags that set the operation mode, and 10 and
11 flags that set the interrupt priority level.

See "2.2.3Flags'.

CC (Customize Condition Flag)
The CC is a 4-bit flag that indicates the various
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.

See"2.2.3 Flags".

NB (New Code Bank Register)
The NB register is an 8-bit register that specifies the
program memory bank. The NB register is set for
the CPU models MODEL2 and MODELS3.

See 2.3 Program Memory".

CB (Code Bank Register)
The CB register is an 8-bit register that indicates the
currently selected bank of the program memory.
When the data has been set to the NB register, the
data is loaded into the CB register and a new bank
is selected.
The CB register is set for the CPU models MODEL?2
and MODELS3.

See "2.3 Program Memory".

EP, XP and YP (Expand Page Registers)
These registers are 8-bit registers that specify the
data memory page.
The EP register is used at the time of indirect
addressing by the HL register or absolute address-
ing by the immediate data.
The XP register and YP register are used at the time
of indirect addressing by the IX register or indirect
addressing by the IY register, respectively.
These registers are set by the CPU models
MODEL?2 and MODELS3.

See"2.4.2 Pageregisters EP, XP, YP".

See"4.1 Addressing Mode".

223 Flags

The system condition flag (SC) that indicates such
things as the operation result status within the
CPU and the customize condition flag (CC) that
indicates the peripheral circuit status are set for the
S1C88.

System condition flag (SC)

sc|iioulpnviclz]
\: Z (zero) flag
C (carry) flag
V (overflow) flag

N (negative) flag
D (decimal) flag
U (unpack) flag

10 (interrupt 0) flag

—— 11 (interrupt 1) flag
Fig. 2.2.3.1 System condition flag

Figure 2.2.3.1 indicates the system condition flags
and is composed of the register SC that is
configured by an 8-bit flag.

The system condition flags Z (zero), C (carrier), V
(overflow) and N (negative) flags are set/reset
according to the operation results and the 10 and 11
(interrupt) flags are set/reset by the interrupt.
These flags can also be operated by the below
instructions.

AND SC#nn (Resets the optional flag)
OR  SC#nn (Sets the optional flag)
XOR SC#nn (Inverts the optional flag)
LD SC,#nn (Flag write)

LD SCA (Flag write)

POP SC (Flag return)

RETE (Flag evacuation)

6 EPSON
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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 bit is '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 "[O" attached to them, indicating that those
instructions permit decimal operations and unpack
operations.

S1C88 CORE CPU MANUAL
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2 ARCHITECTURE

Customize condition flag (CC)

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

F3|<

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 S1C88 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 S1C88 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”.

2.2.4 Complimentary operation

and overflow

Complementary representations are used within
the S1C88 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 S1C88 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#M27 0000 0000 01111111 0
NEG A 0000 0000 1000 0001 1
SEP 11111111 1000 0001 1

8 EPSON
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2 compliment

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

8-bit

2 =00000010b
1 =00000001b
0  =00000000b
-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
0000 0000 0000 0001b
= 0000 0000 0000 0000b
-1 =1111111111111111b
(= 1 0000 0000 0000 0000b - 0000 0000 0000 0001b)
-2 =1111111111111110b
(= 1 0000 0000 0000 0000b - 0000 0000 0000 0010b)

2
1
0

-32767 = 1000 0000 0000 0001b

(= 1 0000 0000 0000 0000b - 0111 1111 1111 1111b)
-32768 = 1000 0000 0000 0000b

(= 1 0000 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 1111b)

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

(=1111 1111 1111 1111b - 0000 0000 0000 0001b)
-2 =11111111 1111 1101b
(=1111 11111111 1111b - 0000 0000 0000 0010b)

-32766 = 1000 0000 0000 0001b

(=1111 11111111 1111b - 0111 1111 1111 1110b)
-32767 = 1000 0000 0000 0000b

(=1111 11111111 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 0-255 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)
flag is setto '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)

A reg. B reg. Result (Areg.) Vflag C flag

01011010 10100101 11111111 0 0
01011011 10100101 0000 0000 0 1
01011011 00100101 1000 0000 1 0

Subtraction example (SUB A,B)

A reg. B reg. Result (Areg.) Vflag C flag
01011010 0101 1010 0000 0000 0 0
01011010 01011011 11111111 0 1
01011010 1101 1010 1000 0000 1 1
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2.2.5 Decimal operation

and unpack operation

When executing the below 8-bit arithmetic instruc-
tions on the S1C88, 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
decimal value Set (1)
When there has not been Reset (0)

Z: When the operation result =0 Set (1)
When the operation result #0 Reset (0)

Examples:

Instruction  Setting value Result SC

Areg. Breg. Areg.

ADD AB 55 28 83
ADD AB 74 98 72

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

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

cooo ooz
coo oo<L
RPOoOoOoO RLROO
oor OON

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 ¢ > LSB
‘ L:Jnde:fine:d :Aug:end: ‘ Register or memory

:Add:end: ‘ Register or memory

|
+) | Undefined |
|

‘ ‘ 0 Rt:esuljt (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.

N: When the 22 bit is '1' Set (1)
When the 28 bit is '0’ Reset (0)

V. When it exceeds the 4-bit complementary range
(-8t07) Set (1)
When it is within the range Reset (0)

C: When there has been a carry from the 22 bit and

a borrow to the 22 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
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Example: ADD A,B

Setting value Result SC

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

« 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

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.

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

UPCK instruction:
Converts the 8-bit data of the A register into
unpack format and stores it in the BA register.
Areg. B reg. Areg.
[m[n|-[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 S1C88 MODEL1 and MODEL3 possess
multiplication and division functions. In MODELO
and MODELZ2, these functions and the multiplica-
tion/division instructions explained below cannot
be used.

Multiplication

Multiplication is done using the MLT instruction.
When executing an MLT instruction, a L register x
A register operation is performed and the product
is stored in the HL register. The N/V/C/Z flags of
the SC are set as following according to this
operation result.

Example: (Result: HL reg. = product)

Setting value Result SC

Lreg. Areg. HL reg. N V C Zz
00H  64H 0000H 0 0 0 1
64H  58H 2260H 0 0 0 O
C8H  58H 44COH 0 0 0 O
A5H  93H 5EBFH 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.

N: When the MSB of

the L register (quotient) is '1' Set (1)

When itis "0’ Reset (0)
V: When the quotient is not restricted

to 8 bits or less Set (1)

When it is restricted Reset (0)
C: Always Reset (0)

Z: When the L register (quotient) is 00H Set (1)
When it is other than 00H Reset (0)
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Example: SC operating examples

Setting value SC Comment
HLreg. Areg. N V C Z

nz nz t 1 0 1t
000OH nz O O 0 1

nz OOH 1 1 0 O |Zerodivisionexception
0000OH OOH 1 1 0 O ] 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 00H 64H 1 0 0 O
0000H 58H 00OH 00OH 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
- LD A#O2H ; Divisor
L DIV ; L = quotient, H = remainder
(LD [hhil],L ; Stores the quotient
; (upper 8 bits) into memory
i LD  L#O01H ; Dividend
;= H register + upper 8 hits
L DIV ;

Result SC
Lreg. Hreg. Areg. N V C Z
OlHT 0‘1H 02H 0 0 0 O

80H 01H1 02H 1 0 0 O
Remainder: 01H
Quotient:  0180H

Setting value

HL reg. Areg.
— 0003H 02H

\
— 0101H 02H

2.3 Program Memory

2.3.1 Configuration of

the program memory

The first 8M bytes (address 000000H-7FFFFFH)
within the 16M byte of address space of the S1C88
are designed to be used as a programming field.
Howvever, 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 | «e— Bank 0 000000H
7FFFH| (32K byte) —| (32K byte) |007FFFH
8000H| Bank area Bank 1 008000H
FFFFH| (32K byte) D (32K byte) 00FFFFH
_ Bank 2 010000H
(32K byte) | 017FFFH
_ Bank 3 018000H
(32K byte) | 01FFFFH
' ' 020000H
' 7EFFFFH
_ Bank 254 7FO000H
(32K byte) 7F7FFFH
L Bank 255 7F8000H
(32K byte) | 7FFFFFH

Fig. 2.3.1.1 Configuration of program memory

The S1C88 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 MODEL1, they are fixed in bank 1
and for the minimum modes of MODEL2 and
MODELS3, they are fixed in one optionally selected
bank.

2.3.2 PC (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 MODELZ3).

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 15 9 0

\ 00H |«/o] PC (15) |
23 22 1\5;\\§14 0.
o]  ooH \ PC (15) |

Physical address 4"

Bank area access (8000H-FFFFH)

— Logical addressﬂ
7 0 ns 9 0

. cB® || PC (15) |

23 22 1\5\§14 0!
of cB@® | PC (15) |

Fi Physical address 4"

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

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 '1', 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
MODEL1, 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
it. In other words, PC = <Address of load
instruction> + 2. For example, if the instruction
"LD BA, PC"is at address 100H, 102H is loaded

into the BA register.
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2.3.3 Bank 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 MODEL?2
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
LD

NB,A
NB,#bb

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

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

PC

Current bank

cB
| ‘ Current bank

| | XXXXH |

Specifies

the branch [Branch destination bank] |

Current bank

] | YyyyH |

destination

bank Branch t ;

‘Branch destination bankl ‘Branch destination bankl ‘

zzzzH I

Fig. 2.3.3.1 Bank modification

2.3.4 Branch 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, RETE

Software interrupt Unconditional 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.
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Bank 1
Physical Logical
address address
00A06DH AO06DH LD NB, #2
00A070H A070H JRL $+57H
00A073H A073H :
T N— S
Bank 2
o
0120C7H AOC7H LD AB 4
T S —

2 ARCHITECTURE

NB cB PC
otH | [ omH | | AOBDH |
o2H | [ omH | | AO70H |

02H |=p[ 02H | [A070H +57H = AOCTH]

Fig. 2.3.4.1 PC relative jJump 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 ;Setstheinitia valuefor the B register (2 cycle)
DJR NZ,$ ;Repeatsuntil 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 MODEL2/3, 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.
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In the minimum mode of Bank 1
MODELZ/B: Only the PC Physical Logical NB CB PC
value is pushed onto the address address
stack, as with MODELO/1. 00A06DH AOBDH | LD NB, #2 [ otH | [ omH | | AO06DH |
Consequently, program 00A070H AO7OH | CARL $+57H|=—— [ 02H | [ oiH | | AO70H |
memory of 64K bytes or 00A073H A073H : Stack ﬂ
more cannot be used. ——— 731
Figure 2.3.4.2 shows the PC Bank 2 AOH
relative call operation. o1H
The "CARS" instruction is 0120C7TH  AOC7TH | LD A B | | 02H || 02H | [A070H +57H = AOCTH]
set by an unconditional call
and 20 types of conditional
call instructions. The 012110H  AL10H | RET — (o | [_o | | A110H |
"CARL" instruction is set by T
an unconditional call and 4 B Stack
types of conditional call : Zg:
instructions. 00A06DH AO6DH | LD NB,#2 01H

00A070H A070H CARL $+57H r

00A073H  AO73H : <+ [ 0H || 0H | | AQ73H |

’\/

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 MODEL2/3 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 MODELO0/1. 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 > —
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
T S —— 7 ~—_J 101004H

Fig. 2.3.4.3 Return from subroutine
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2 ARCHITECTURE

2.4 Data Memory

The "RETE" instruction is the return instruction
exclusively for the software interrupt routine and
exception processing routine and differs from the

2.4.1 Data memory configuration

"RET" instruction in that the content of the SC Everything within the address space (maximum
(system condition flag) is contained in the return 16M bytes) of the S1C88, with the exception of the
information. field it uses as program memory can be used as

See"3.5 Exceptional Processing Status'. data memory.
RAM, display memory, 1/0 memory controlling

Software interrupt instruction (INT) the peripheral circuits and like memory is laid out
The software interrupt instruction "INT [kk]" is an in the data memory field.
instruction that specifies the vector address of the The data memory is managed by making 64K bytes
address 00kk (kk = 00H-FFH, page is fixed at 0) to one page. l_:igure 2.4.1.1 shows the data memory
execute its interrupt routine. It is a type of indirect configuration.
call instruction, but the SC (system condition flag) Since the address space is 64K bytes, it is not
is also pushed into the stack before branching. necessary to consider management by page for
Consequently, the interrupt routines executed by MODELO/1. MODEL2/3 is configured with 255
this instruction must invariably return by the pages (maximum).
"RETE" instruction.
See "3.5 Exceptional Processing Satus'. MODELO/1 MODEL2/3
0000H 000000H
N Page 0 Page 0
Value of program counter when relative branch (64K byte) (64K byte)
instruction is executed FFFFH 00FFFFH
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;gzgg:
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>+rr+(n - 1) . . Page 254 FERo0oH
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
JRL and CARL instructions (64K byte) S
The JRL and CARL instructions are signed 16-bit
relative branch instructions in which relative Fig. 2.4.1.1 Data memory configuration
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.

S1C88 CORE CPU MANUAL EPSON 17
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Page specification Address specification

@ @ Addressing mode

7 XxP ol X o]

‘ 7 YP 0 ‘15 Y 0 | Register indirect
‘ 7 EP 0 ‘15 HL o|

7  EP  obs <Immediate data> of 16-bit absolute

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

Physical address

A16-A23 Page

0

Physical address
A0-A15

Fig. 2.4.2.1 Data memory addressing

2.4.2 Pageregisters 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 MODEL?2 and
MODELS3. They are appropriately used according
to the addressing mode specification. Figure 2.4.2.1
shows the correspondence of the page registers
with the addressing modes.

See"4.1 Addressing Mode".

2.4.3 Stack

The stack is memory that is accessed in the LIFO
(Last In, First Out) format and in the S1C88 it is
allocated to the RAM field of the data memory.
When a subroutine call, exception processing
(interrupt), or the like has been generated, the stack
is used for register information evacuation by the
CPU. In addition, it can effect such operations as
register evacuation at an optional program loca-
tion.

Here following we will describe the storing of data
in a stack as "push" and the removal of stored data
as "pop".

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
Address Stack <
|

FFFFH

FFFEH

FFFDH 2 Push "data 1"

Address SP

FFFFH Data 1 <= FFFFH I (SP=SP-1)
FFFEH I

FFFDH
: ——— 3 Push "data 2"
Address i

FFFFH Data 1 SP
FFFEH Data 2 <=| FFFEH | (SP=SP-1)
FFFDH 1

. 4 Pop data

’-\J
Address SP
FFFFH Data 1 <& FFFFH |(SP=SP +1)
FFFEH Data 2
h N

FFFDH Data 2

: ——

Fig. 2.4.3.1 Operation of stack
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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 SPPO-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 ¢

PC(H)
S RAEE
T N——

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 MODELO0/1, 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

s ]

—— CB, PC and SC are

pushed when an exception
processing is generated

CB

PC(H) l
PC(L)
sC 4= SP=SP-4 I
N

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 MODELO0/1, 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.

S1C88 CORE CPU MANUAL
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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 IY
PUSH BR POP BA
PUSH ALE =PUSH BA  POP ALE = POP IP
PUSH HL POP EP
PUSH IX POP BR
PUSH IY POP IY
PUSH BR POP IX
PUSH EP POP HL
PUSH IP POP BA

"ALL" in the operand is for MODELO0/1. "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.

2.4.4 Memory mapped 1/0

The S1C88 Family makes the S1C88 the core CPU
and builds in various types of circuits, such as
input/output ports into its periphery. The S1C88
has adopted a memory mapped 1/0 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 1/0 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

00| 4
) Peripheral
Control bit circuit
1

Status bit

110
memory

Control/status register

Fig. 2.4.4.1 Peripheral circuit and memory mapped I/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 madified in the buffer, then written it into
primary memory.

Please refer to the various manuals of the S1C88
Family for details on the peripheral circuits, 170
memory and display memory.
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3 CPU OPERATION

3 CPU OPERATION AND PROCESSING STATUS

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.

3.1.1 Buscycle

The timing generator of the S1C88 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
TL. T2 . T3 ., T4

P

- >

Bus cycle

Fig. 3.1.1.1 Sate and bus cycle

The numeric values indicated as cycles in the
instruction set list indicate the number of bus cycles.
In the S1C88, the data bus status in each bus cycle
is output externally on the DBSO 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

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.

Tl , T2 , T3 , T4

A00~A23 :X ‘ Dummy:address ‘ X
RD
0-07 = : | : :
e\ T
R
: 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.

m ... T2 ., T3 ., T4

CLK A | 3 | 3
A00~A23 j ‘ ‘

Dummy ‘address [

bus indicated by DBS0 and DBS1 are as shown in RDIV
Table 3.1.1.1. WR
Table 3.1.1.1 Sate of data bus RD | § | § §
DBS1 DBSO State DO~D7
0 0 High impedance pest | 3 3 3 r
0 1 Interrupt vector address read : : : 1 3
1 0 Memory write pBso 4 3 ! 3 L
1 1 Memory read ! Bus cycle '
o o Fig. 3.1.1.3 Bus cycle at time of the interrupt vector
Here following is indicated the timing chart for address read
each bus status.
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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.

L TL ., T2 ., T3 ., T4
x|
A00~A23 :X ‘ Add:ress ‘ X
m———— ——
o : :
DO~D7 4L\ ; ‘ Write dat%
oo
e T N A -
: Bus cycle >

Fig. 3.1.1.4 Bus cycle at the time of memory write

Memory read o

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.

T .. T2 ., T3 .. T4

w LT v

A00~-A23 |

Add{ess [

D0-~D7 ; 3

e e A B
e I
! Bus cycle .

Fig. 3.1.1.5 Bus cycle at the time of memory read

3.1.2 Wait state

The S1C88 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 S1C88 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 Twl 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

\ B E— ]
v T1 T2 T3 Twl Tw2 Twl Tw2 T4

CLK T_/—\_/ﬂ_/j_/i
A I
A00~A23 X Dummy address )C
W 3
RD
D0~D7 :} Ime‘rrupl veclor‘ address ‘ 3
Bus cycle ‘
Fig. 3.1.2.1 Wait insert of the interrupt vector address
read cycle
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Wait states
PT1 T2 T3 Twl Tw2 Twl Tw2 T4 |
o B T e B e S e
A S C
A00~A23 :X Address [
- i
DO~D7 :L\r, Write data >

3.2 OQutline of Processing Statuses

Bus cycle

Fig. 3.1.2.2 Wait insert of the memory write cycle

3 CPU OPERATION AND PROCESSING STATUS

Wait states
PTLOT2 T3 Twl Tw2 Twl Tw2 T4 |
ok T\ L L
S L
A00~A23 :X Address [
R |
DO~D7 j Read d‘ata :

o
WAIT / \ L L H /

»

Bus cycle

Fig. 3.1.2.3 Wait insert of the memory read cycle

The operations of the S1C88 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 isreset and stopped.

Program execution status

Status where the CPU successively executes programs.

Exception processing status

asareset or interrupt.

Transitive status where exception processing (fetching of avector address, PC and SC evacua-
tion, setting of a branch address for the PC) is activated by an exception processing factor 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

Program execution status

A
Exception processing Interrupt factor
completion generation
HALT Standby status
instruction HALT ‘ SLEEP
SLP .
instruction
BREQ=1 WYBREQ=0
BREQ=04, | - ,
3 Bus authority
BREG =1L release status

Fig. 3.2.1 Satustransition diagram
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3.3 Reset Status

The reset status indicates the status where the
S1C88 is reset and stops. The S1C88 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

Register name Symbol Ier?glytth Initial value
Dataregister A A 8 Undefined
Dataregister B B 8 Undefined
Index (data) register L L 8 Undefined
Index (data) register H H 8 Undefined
Index register 1X IX 16 Undefined
Index register 1Y Y 16 Undefined
Program counter PC 16 Undefined*
Stack pointer SP 16 Undefined
Base register BR 8 Undefined
Zeroflag 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 00H
Expand page register for X XP 8 00H
Expand page register for I'Y 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 MODELO0/1.

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

oS OV VA U VU VO VO U A O A Y W W A Y A W

SR ) / ‘

L W AN o VY e WY e W o WY s WY

R U WA | A U I W A VY N VO A WY A U

A00~A23 ANY ANY. \ DUMMY | DUMMY J DUMMY | 000000 ) 000001 | (VEC) [

DO~D7 ANY ANV‘ ‘ DUMMY,

WR \J §

RD ] | Y A VY A VY A W A Y
sNC A 1\ L
TACK f \ [

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 S1C88 successively executes programs.
In the S1C88, the fetching of the first operation
code of the instruction is done overlapping the last
cycle of the immediately prior instruction.
Consequently, the execution cycle for 1 instruction
of the S1C88 begins either from the fetch cycle for
the second op-code, the read cycle for the first
operand or the first execution cycle (varies depend-
ing on the instruction) and terminates with the
fetch cycle for the first op-code of the following
instruction. 1 cycle instruction only becomes the
fetch cycle of the first op-code of the following
instruction. In addition, there are also instances
where it shifts to the fetch cycle of the first op-code
rather than interposing an execute cycle after an
operand read cycle.

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

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.

Program list
001000 44 6E LD A [BR 6EH
001002 CE 10 34 SUB A [IX+34H
001005 50 LD L, A
001006 69 LD [H],B
Register and memory conditions
B = 7FH
H = 8lH
BR = 83H
IX = 8000H
EP = OOH
XP = O00H
M(008034H) = 27H
M(00836EH) = 9BH

Tt el aWaaWa el aaalaVataalaWalaWaial

A00~A23

DO~D7

) 001000 001001 ) 00836E_)_001002 ) 001003 ) 001004 ) 008034 ) 001005 J 001006 ) 008174 ) 001007

LD A,[BR:6EH]

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

Fig. 3.4.1 Example of instruction execution cycle

3.5 Exception Processing Status

Exception processing status indicates a transition
status where the S1C88 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

(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.

S1C88 CORE CPU MANUAL
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3 CPU OPERATION AND PROCESSING STATUS

Exception processing factor generation

Evaculation of CB
(code bank register) to stack

MODEL2/3 (maximum mode)

Y

Evaculation of PC
(program counter) to stack

Exception
processing \
status

Evaculation of SC (system
condition flag) to stack

Reset processing
\ 4 factor generation

Reading of exception process-
ing vector and loading into PC

Y

Execution of exception
processing routine

"RETE" ihstruction

v

Return to point of generation
of exception processing factor

3.5.1 Exception processing types and priority
Table 3.5.1.1 indicates the types of exception
processing and priorities.

A priority order is set for the exception processing
factors and when multiple factors have been
generated at the same time, the exception process-
ing having the highest priority is executed first.
When a new exception processing factor has been
generated for an exception processing status, a new
exception processing is executed following the
termination of the exception processing at that time
(prior to the execution of an exception processing
routine).

For example, when an NMI has been generated
during IRQ3 exception processing execution,
sampling of the NMI is done at the final stage of
the IRQ3 exception processing, and the NMI
processing routine created by the user is executed
ahead of the IRQ3 processing routine created by
the user. The IRQ3 processing routine is executed
after the NMI processing routine has been termi-
nated.

For this reason, the exception processing due to an
interrupt has been set up such that an interrupt
having a lower priority than that interrupt will be
masked.

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

Fig. 3.5.1 Exception processing flow

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 . Immediately following DIV instruction when a DIV instruction (division) has been
Zerodivision -
executed by divisor zero.

<Non-maskable interrupt>
When an instruction or exception processing is terminated during execution at the
point where a falling edge has been input into the NMI terminal.

2

<Interrupt request 3>
IRQ3 When an instruction or exception processing is terminated during execution at the
point where alow level has been input into the IRQ3 terminal.

<Interrupt request 2>
IRQ2 When an instruction or exception processing is terminated during execution at the
point where alow level has been input into the IRQ2 terminal.

<Interrupt request 1>
When an instruction or exception processing is terminated during execution at the
Low point where alow level has been input into the IRQ1 terminal.

<Software interrupt>

None INT instruction Execution of the INT instruction
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3.5.2 Exception processing factor and vectors

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

35.3 Interrupts

There are four types of interrupts NMlI, 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 1RQ2
Low 1 TRQ1

Exception Vector address

processing Vector address generation Accepted einterrupt factor | 11 10
factor source NMI 1 1
Reset 000000H-000001H Within CPU IRQ3 1 1

Zero division | 000002H—000003H Within CPU =
NMT 000004H-000005H | Within CPU IRQ2 110

TRQI-TRQ3 | 000006H—0000FFH | Peripheral circuit 1IRQ1 0 1

INT instruction | 000000H-0000FFH | Instruction operand

3 CPU OPERATION AND PROCESSING STATUS

An interrupt can be masked (set such that an
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 11 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 10 and 11 settings.

In addition, when exception processing is executed
by the generation of an interrupt factor, 10 and 11
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,RQ3, IRQ2

0 0 |NMI, IRQ3, IRQ2, IRQ1

Table 3.5.3.310 and 11 following interrupt acceptance

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 CPU OPERATION AND PROCESSING STATUS

3.5.4 Exception 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 IRQI-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.

/XS VNV N U VA VA Y A WY A Y A W W

P VY W e WY VY VY 0 WY oy Y e W
PL I VY A S B W B VY A VY e S B VY A VY B O
A00~A23 T_Pc__ Y _Pc__ Y _PC__ | oooooo ) ooooor ) VEC. | VEC+L )| VEC+2 ) VEC+s )

D0-D7 DY) (P (_nn_)—mm )

pes1 /B R SR S S S S S—
peso /B S S S SE S S S—
R i
" S WY VY WY e WY o WY WY e W
SYNC /—\ /—\
IACK \ | j 3
1110 3

Exception processing
factor sampling

i SN
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
DBSO
RDIV

WR
RD
SYNC
IACK

1110

3 CPU OPERATION AND PROCESSING STATUS

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

“ Y pc_J Pc fpc Y spi Y sp2 J sp3 Y sp4 [ oooo02 { 000008 ' VEC. f VEC+ |
cB_{PcH))—~Pc0) )<_sC :
E— f | | | | | | | f L
S B G X X X / | | f L
| \/ \J \/ \/ 3
| A Y A VY A WY A WY A
S B [
I — / |
: No change
Exception processing Exception processing ?
factor sampling i factor sampling i
DIV i: Exception processing by zero division j: 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

VU UYL

Y H f pc Y pc_ Y sp1 J sp2 | sp3 Y\ sp-4 | ooooo4 J 000005 ) VEC. ) VEC+L )

CB_—~(PC(H) < PC(L) )~«_sc (CcF -

B | ! | | | | | | | ! L
B | X \ X X X / | | X L
U U Wl
[ — / |
: ANY \ R
Exception processing Exception processing
factor sampling factor sampling
ADC A|[HL] ‘E Exception processing by NMI j: PUSH ALE

Fig. 3.5.4.3 Exception processing sequence - NMI -
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3 CPU OPERATION AND PROCESSING STATUS

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

(o T O O A A WA WA W W A WY A WY A Y A Y A
S o VY e W0 WY e VY Y e VY U e VY WY o WY N
3 W e WY o S Y e W e WY e Y e VY Y W e S W
A00~A23 [ HL__ | PC X PC Y sp1 Y sp2  sp3 ) sp-4 ) 0000xx ) 0000xx+l J VEC. X VEC+ |
D0-~D7 CB_)—~(PC(H) —(PC(L) }+_SC ((B9 )
DBS1 T—X—\l/ | | | | X X X L
pBso | X f \ | | | / X X I L
ROV L ‘
iR W W U |
[T B W R W Y A WY B VY O W B
SYNC [‘4444& f““‘ﬂ
e / 1
11 10 (IRQ3) Oorlor2 ) 3
1110 (IRQ2) Oorl ) 2
1110 (IRQT) 0 X 1
Exception processing Exception processing
factor sampling factor sampling
ADC AL Exception processing by IROx i‘MBHAE

CLK
PK

PL
A00~A23
D0-D7
DBS1
DBS0
RDIV
WR

RD
SYNC

IACK

1110

Fig. 3.5.4.4 Exception processing sequence - IRQ1-RQ3 -

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

BYAYAYAVAYANAVANAVANANAWANAWAWRYAYRWAWRWRWAW RN
B VY A VY A Y A VY A VY VY VY A VY A WY A VY A Y A O
Y ALY Pc_ Y PCiL ) _spi | sp2z | sp3 ) SP4 ) 0000kk J 0000Kkel | VEC ) VECH )

CB }~Pc(H) < PC(L) }«_sc

I A S SR SR D SR S RN SR SR R
B | | \ | | | / X X | L
| | Y A W A W |
/mmm [N Y U AT
h h
‘ No change
ADC A,[HL] =; Exception processing by INT instruction j‘ PUSH ALE

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

The S1C88 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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3 CPU OPERATION AND PROCESSING STATUS

Tw2 T4 T1 T2 T3 Twl Tw2 T4 Tzl Tz2 Tz1 Tz2 Tzl Tz22 Tzl Tz2 3 T1 T2 T3

CLK |

L] L B

o I | _

A00-A23 X HL ) /—\PC

DO~D7 (IX) )—;—( (IX)‘ ) {awy
R S S Y

w ; —

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 [HL][IX] >

Fig. 3.6.1 Bus authority release sequence from program execution status

TL T2 T3 T4 Thl Th2 Thi Th2 1Tzl Tz2 Tzl T2 T2l T2 T2l T2 1 Thl Th2  Thi

ck [ L[ L] ) | |
PK s i i
LT\ I i i
A00~A23  _ PC :X PC ) —
DO-D7 )
R | | —
o | | —
DBS1/0 0
BREQ \ ‘L L 1 ‘L / IL
BACK \ /_—
Program execution status ;L HALT status =L Bus authority release status = HALT status

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

The S1C88 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.

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,
1RQ1-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 (S1C88 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 Thl 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.

HALT status

T3 T4 Tl T2 T3 T4 3 Thi Th2 Thl Th2 Thi Th2 Thl Th2 3 Tl T2 T3 T4 Tl
CLK ‘ ‘

\ i i \

S W S e W Y e W
| ! ! |
PL / \ / \ : / ]
A00~A23 PC_ | PC X PC X
| i i |
DO~D7 AE__ : : ANY ‘
- ; ! | ;
WR i ! ! i
RD / i | ) \ / i
DBS1/0 3 | X 3 X
\ ! ! \
IRQ3 ‘ 3 L ‘
. | ‘ ‘ |
IACK ; ! \ ;

Fig. 3.7.1.1 Sequence of shifting to the HALT status and restarting
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3 CPU OPERATION AND PROCESSING STATUS

3.7.2 SLEEP 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.

OosC

CLK

Tst »

A00~A23 PC ) PC ‘)( PC X:
DO-D7 __ AF_ ) : ANY 1
WR | | | |
R -
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 S1C88 offers high machine cycle
efficiency as well as ample, high speed instruction
sets. It has 608 instructions (MODELZ3) 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 S1C88 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

=z
o

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-hit 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

B e
REBoow~wouswnk|

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 bits 0-255
#bb For NB setting 8 bits 0-255
#pp For page setting 8 bits 0-255

#mmnn | General purpose data 16 bits | 0-65535

Example: LD A #03H

A reg. #nn

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 A,B

Areg. B reg.
o > w0ala]—>
|
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 1Y, 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 1X) and YP (for 1Y) are used for
this purpose.

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

o5t |—» L A[fil|—» [_3z00m |

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], [IY+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
1X) and YP (for 1Y) 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.

Are. -
B b g RN ST

Data memory
03H
A e 1 [oofaeons

00 3203H

XP: Page settingin MODEL 2/3

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 1Y 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 1X) and YP (for 1Y) are used for this purpose.
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Example: LD A[lY+L] 1Y reg.

Areg. 3200H
e RN e

L reg

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

Y P: Page settingin 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: .] BR reg ;

Data memory

__1AH |e— 1AH 3202H

03H 00 3203H

EP: Page settingin 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 [hhil].

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 |EP

__1AH _|<+—| 1AH [ooJ3202He—

00 3203H
EP: Page settingin 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 MODEL2/3, 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 [[8OH]]

Vector area

O0H |00 0080H
20H |00 0081H

NB
(02H] »{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 [hhlI]" 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

el sz | caut

Data memory
EP

0OH 3280H

NB
02H| »[02H]|_4000H |« 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 bytesinstruction: PC = instruction top address + 1
3 bytesinstruction: 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 ]the instruction

¥ (2 byte instruction: +1)
Current address

25H

NB cB
[02H]—»[02H][ A128H |

NB/CB: Bank setting in MODEL 2/3
Fig. 4.1.10 Sgned 8-hit 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 gqrr for signed 16-bit PC relative address
(-32768-32767).

In MODEL2/3, 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 |the instruction

¥ (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 Sgned 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 S1C88 is configured as
follows by a 1 byte to 4 bytes code.

1 [ opene |

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

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

(&)]

D

‘ Op-code ” Op-code ” Operand ” Operand |

(CEH/CFH)

Fig. 4.2.1 Instruction format

4 INSTRUCTION SETS

Op-code

The instruction set of the S1C88 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

I nstruction Set List

Here has been provided a list classifying the instruction sets of the S1C88 by function.
Since a list by addressing modes is also provided in the "APPENDIX," you should refer to them as neces-

sary.

4.3.1 Function 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 - 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-b|t.ar|thmet|c ADD Add!t! on .
AND Logical product operation ADC Addition with carry
] SUB Subtraction
OR Logical sum A .
. SBC Subtraction with carry
XOR Exclusive OR .
) CP Comparison
cp C.ompanson 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-hittransfer  [LD Load P Indirect jump
EX Byte exchange DR Loop-
SWAP Nibble exchange EA RS R: atfve ﬁwt;jll
Rotate/shift RL Rotate to left with carry ARL R §t|ve ong
RLC Rotate o left CALL Indirect call
oefolet - RET Return
RR Rotate to rfght with carry RETE Exception pr ing return
RRC Rotate to right RETS Return and skip
SLA Avrithmetic shift to left System control [ INT Software interrupt
SLL Loglcal shift to left NOP No Opermion
SRA Arithmetic shift to right HALT Shiftsto HALT status
SRL Logical shift to right SLP Shiftsto SLEEP status
40 EPSON S1C88 CORE CPU MANUAL



4.3.2 Symbol 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

A Dataregister 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 bitsof [HL]

B Dataregister B [HL] Memory specified by HL register

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

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

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

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

I1X Index register IX [I'Y+dd] | Memory specified by IY register + dd

IX(H) Upper 8 bits of 1X register [IY+L] | Memory specified by IY register + L register

IX(L) Lower 8 bitsof IX register [BR:II] | Memory specified by BR register and “II"

1Y Index register I'Y [hhl1] Memory specified by "hhll"

1Y (H) Upper 8 bitsof 1Y register [kk] Vector specified by "kk"

1Y (L) Lower 8 bitsof 1Y 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 z Zeroflag

CcC Customize condition flag CC C Carry flag

PC Program counter PC \Y, Overflow flag

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

PC(L) | Lower 8 hitsof 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 XPfor IX b Setting/resetting of flag

YP Expand page register YPfor IY - No change

IP XPand 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 hits) setting data (unsigned) | F2 Customize condition flag F2

1] Absolute address (lower 8 hits) setting data (unsigned) | F3 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

r 8-hit relative address setting data (signed) * Multiplication

kk Vector address setting data (unsigned) / Division

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

hhll 16-hit absolute address setting data (unsigned) O Logical sum

qarr 16-hit relative address setting data (signed) O Exclusive OR

O Instruction permitting decimal and unpack operation
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4 INSTRUCTION SETS

433 Instruction list by functions
8-bit Trnsfer Instructions (1/3)

Mnemonic Machine Code Operation Cycle| Byte SC Comment |Page
11I0UDNVC Z

LD AA 40 AcA 1l1f-------— 115
AB 41 A-B 1 1 |- = = = — - - - 115
AL 42 A-L 1 1]-=-=-===- - 115
AH 43 A-H 1 1]--=-===-- 115
ABR CE,CO A-BR 2l2]----- - - - 115
A,SC CEC1 A~SC 2 2 |- = == - - - = 115
A#nn BO,nn A—nn 2 2 |- -=-- - - - - 122
A,[BR:I] 441 A ~[BR:II] 3 2 |l-=-=-=-- - - - 125
A, [hhll] CE,DO,lI,hh A —[hhll] 5 4 |- - = = = = - = 127
AHL] 45 A [HL] 2|1 f--=-=-=---- 127
A,[IX] 46 A ~[IX] 2 1]-=-=-===- - 129
AllY] 47 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
A,[IX+L] CE,42 A —[IX+L] 4 2 |l--=-=-- - - - 135
A[IY+L] CE43 A [IY+L] 4 2 |-=-=-=-- - - - 136
ANB CE,C8 A -NB 2 2 |- - === = - - 116
AEP CE,C9 A ~EP 2 2 |--=---=-- - MODEL2/3 | 116
AXP CE,CA A -XP 2 2 |l-=-=-=-- - == 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 1 |- = = — — - - = 115
B,L 4A B-L 1 1]-=-=-===- = 115
B,H 4B A-H 1 1]--=-=-=-=- = 115
B,#nn B1,nn B<nn 2 2|l--=-=-==-= - 122
B,[BR:II] 4C|lI B ~[BRiI] 3 2 |- - - — — - - - 125
B,[hhll] CE,D1,ll,hh B ~[hhil] 5 4 |- — — = — — — — 127
B,[HL] 4D B ~[HL] 2 1]|--=-=-=-==- = 127
B,[IX] 4E B ~[IX] 2 1]|--=-=--=- - 129
B,[IY] 4F B-[lY] 2|1 f-------- 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,[lY+L] |[CE4B B [IY+L] 4l 2]------ - - 136
LD LA 50 LA 1 1]-=-=-===- - 115
L,B 51 L-B 1 1]--=-===-- 115
LL 52 L-L 1 1]l--=-=-=== - 115
LH 53 L-H 1 1 |- = = — — - - = 115
L.#nn B2,nn L—nn 2 2 |- -=-=- - - - - 122
L,[BR:I] 54,11 L —~[BR:lI] 3 2 |-=-=-=-- - - - 125
L,[hhll] CE,D2,ll,hh L ~[hhll] 5 4 |- - = = = = - = 127
L,[HL] 55 L —[HL] 2|l 1]-------- 127
L,[1X] 56 L ~[IX] 2 1]-=-=-=-==- = 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] 4l2]---=----- 135
L,[IY+L] CE,53 L [lIY+L] 4 2 |l--=-=-- - - - 136

*  New code bank register NB and expand page registers EP/XP/Y P are set only for MODEL 2/3.
In MODELO0/1, 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
1110UDNVCZ

LD H,A 58 H<A 1 1 |- - == - - - = 115
H,B 59 H-B 1|l1]-------- 115

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

H,H 5B HoH 1|l1]-------- 115

H.#nn B3,nn Henn 212 |- ==== == - 122
H,[BR:II] [5C|I H~[BR:] 3|12 |--=-=-=-=-- = 125

H,[hhll] CE,D3,ll,hh H ~[hhll] 514 |----- - - - 127

H,[HL] 5D H—[HL] 2|1 ]--=------ 127

H,[IX] 5E H[IX] 2|11 ]-=-=--=-- - = 129

H,[IY] 5F H[lY] 2|1 f--=----- - 130
H,[IX+dd] | CE,58,dd H — [IX+dd] 413 --=-=-=-=-- = 132
H,[IlY+dd] | CE,59,dd H — [1Y+dd] 4l3f-------- 133
H[IX+] |[CEs5A H < [IX+L] 41 2-------- 135
HlIly+l] |[CESB H[IY+L] 4l2f-------- 136

LD BR,A CEC2 BR-A 212 f--=-=----- 116
BR,#hh B4,hh BR—hh 2|l 2]----- - - - 122

LD SCA CE,C3 SC-A 3 21t ¢ttt ottt 116
SC.#nn 9F,nn SC—nn 3 21t ¢t ¢t 1ttt ot 122

LD [BR:AILA | 78I [BR:I] A 312 |-=-=-=-=-=--= 117
[BR:I],B | 79,1 [BRI] B 3|12 |--=-=-=-=--= 117
[BR:II],L 7A [BR:l] ~L 312 |--=-=-=-=-=-= 117
[BR:AILH | 7Bl [BRI] «H 3|12 |--=-=-=-=-- = 117
[BR:lI],#nn | DD,ll,nn [BR:I] =nn 413 --=------ 124
[BR:I],[HL] | 7Dl [BR:ll] < [HL] 412 --=-=-=--- - 128
[BR:LIX] [ 7EN [BR:M] < [IX] 412 --=--=-=-- = 129
[BR:AIL[IY] | 7R [BR:] <[1Y] 412 --=-=-=--- = 131

LD [hhll],A CE,D4,ll,hh [hhll] <A 514 |------ - - 118
[hhll],B CE,D5,ll,hh [hhll] < B 514 |---- - - - - 118

[hhil],L CE,D6,Il,hh [hhil] <L 5|14 |- - - - - - - — 118

[hhll],H CE,D7,ll,hh [hhil] «H 514 |---- - - - - 118

LD [HL],A 68 [HL] A 211 ]-=-=--=-- - - 118
[HL],B 69 [HL]-B 2|l 1]----- - - - 118

[HL].L 6A [HL] L 2|1 f------ -~ 118

[HL],H 6B [HL] ~H 2|l 1]--=---- - - 118
[HL],#nn B5,nn [HL] —nn 3 2 |l---=-=- - - - 124
[HLL,[BR:II] | 6C,I [HL] < [BR:II] 4|2 - - - - - - _ 126
[HLL[HL] [éD [HL] < [HL] 3 |1 |- - - - - - __ 128
(HLLIX] | 6E [HL] < [IX] 31— - - - - - -2 129
HLLoY]  [eF [HL] < [1Y] 31 ]-------- 131
[HL],[IX+dd] | CE,60,dd [HL] « [IX+dd] 513 [-------- 132
[HL],[IY+dd] | CE,61,dd [HL] < [IY+dd] 513 |------=-= 134
[HL],[IX+L] | CE,62 [HL] — [IX+L] 5 2 |- - - - - - - _ 135
[HL],[IY+L] | CE,63 [HL] < [IY+L] 5|12 |- -- - - - - - 137

LD [1X1.A 60 [IX] A 2|1 ]--=--—-- - - 119
[1X1,B 61 [IX]-B 211 ]----- - - - 119

[IX].L 62 [IX] L 2|l 1]----- - - - 119

[IX],H 63 [IX]<H 2|11 ]-=-=--=--- - 119
[IX],#nn B6,nn [IX] =nn 3l2|----- - - - 125
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4 INSTRUCTION SETS

8-bit Trnsfer Instructions (3/3)

Mnemonic Machine Code Operation Cycle| Byte SC Comment | Page
I110UDNVC Z

LD [IX],[BR:I1] | 64,11 [IX] < [BR:II] 4 2 |- =-=-=- == - - 126
[IX],[HL] 65 [1X] ~[HL] 3 1 |- - - - - - - = 128

[IX],[1X] 66 [1X] <[IX] 3 1 |- - - - - - - _ 130

OXLOovl |67 [1X] < [1Y] 31 ]-- - - - - - C 131
[1X],[IX+dd]| CE,68,dd [1X] < [1X+dd] 5 3 |l-=-=-=-==- - 133
[IX],[IY+dd]| CE,69,dd [IX] < [IY+dd] 5 3 |- - - - - - - = 134
[IX],[IX+L] | CE,6A [1X] «[IX+L] 5 2 |- - - - - - - _ 136
[IX],[IY+L] | CE,6B [IX] < [IY+L] 5 2 |- - — - - - - 137

LD [IY],A 70 [IY] <A 2 1]-=-=-=== == 119
[1Y],B 71 [IY]-B 2 1 |---=-- - - = 119

[1Y],L 72 [1Y] <L 2 1]---=-- - - = 119

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

0vLOXp |76 [1Y] [1X] 3|1 |-- - - - - - = 130
[IY1L,[1Y] 7 [1Y]<[IY] 3 1 |- - - - - - - _ 131
[1Y],[IX+dd]| CE,78,dd [1Y] < [IX+dd] 5 3 |- - - - - - - 133
[1Y],[IY+dd]| CE,79,dd [1Y] < [1Y+dd] 5 3 |l--=-=-== - - 134
[IYL[IX+L] | CE,7A [1Y] < [IX+L] 5 2 |--=-=-=-=-- = 136
[IY1,[IY+L] | CE,7B [IY] < [1Y+L] 5 2 |- - - - - - - _ 137

LD [IX+dd],A | CE,44,dd [IX+dd] — A 4 3 l--=-=-=-=-- - 120
[IX+dd],B | CE,AC,dd [IX+dd] - B 4 3 |l--=-=-== - - 120
[IX+dd],L | CE54,dd [IX+dd] L 4 3 l--=-=-=-=-- - 120
[IX+dd],H [ CE,5C,dd [IX+dd] - H 4 3 |l-=-=-=-== - - 120

LD [IY+dd],A | CE,45,dd [IY+dd] — A 4 3 l--=-=-=-=-- - 120
[IY+dd],B | CE,4D,dd [IY+dd] - B 4 3 |l-=-=-=-==- - 120
[IY+dd],L | CE55,dd [IY+dd] —L 4 3 l--=-=-=-=-- - 120
[IY+dd],H | CE,5D,dd [IY+dd] —H 4 3 |l--=-=-== - - 120

LD [IX+L],A CE,46 [IX+L] - A 4 2 |--=-=-=-=-- = 121
[IX+L],B CE,AE [IX+L] -B 4 2 |- =-=-=- == - - 121

[x+L),L | CES6 [IX+L] L 4l2]-------- 121
[IX+L],H CE,5E [IX+L] <H 4 2 |- -=-=- == - - 121

LD [y+L),A | CE47 [IY+L] <A 412 |----—- - - - 121
[IY+L],B CE4F [IY+L]-B 4 2 |- - === = - - 121

fy+LL | cES7 [IY+L] L 412 |--=---—- - 121
[IY+L],H CE,5F [IY+L] <H 4 2 |- =-=-=- == - - 121

LD NB,A CE,CC NB A 3l2]----- - - - 117
NB,#bb CE,C4,bb NB — bb 4 3 |l--=-=-==- - 123

LD EP,A CE,CD EP—A 2l 2]---- - - - - 117
EP.#pp CE,C5,pp EP—pp 313 |]------- - MODEL2/3 | 123

LD XP,A CE,CE XP—A 212 |----- - - - only 117
XP #pp CE,C6,pp XP—pp 3 3l--=-=-= == - 123

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

EX A,B cc AoB 2l 1]--- - - - - - 105
A,[HL] CD Ao [HL] 3 1]--=-=-=-= == 105

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

*  New code bank register NB and expand page registers EP/XP/Y P are set only for MODEL 2/3.
In MODELO0/1, 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
1110 UDNVCZ

LD BA,BA CF,E0 BA —BA 2l 2|------- - 138
BA,HL CFE1 BA < HL 22 ]-------- 138

BA,IX CF,E2 BA X 22 ]-------- 138

BA,IY CF,E3 BA 1Y 22 ]-------- 138

BA,SP CF,F8 BA ~SP 2f2]-------- 138

BA,PC CF,F9 BA  PC+2 212 f--=-=----- 138
BA#mmnn| C4,nn,mm BA — mmnn 3 3/---=-=-= == 143
BA,[hhll] B8,lI,hh A ~[hhll], B ~[hhll+1] 5 3l--=-=-—= === 144
BA[HL] [cFco A —[HL], B [HL+1] 5|12 (------ - - 145

BA[IX] | CFDO A[IX], B [IX+1] 52 f-------- 146

BA[lY] [CFD8 A[IY],B[IY+] 52 ]-- - - - - - — 146
BA,[SP+dd]| CF,70,dd A —[SP+dd], B — [SP+dd+1] 613 |-------=- 147

LD HL,BA CF,E4 HL -« BA 2 2 |--=-=-=- = - - 138
HL,HL CF,E5 HL — HL 212 |----=---- 138

HL,IX CF,E6 HL < IX 2|l 2]----- - - - 138

HL,IY CF,E7 HL 1Y 22 ]-------- 138

HL,SP CF,F4 HL - SP 2|2 f--=----- - 139

HL,PC CF,F5 HL — PC+2 212 f--=-=-=-=--- 139

HL #mmnn | C5,nn,mm HL « mmnn 3 3/---=-= == - 143
HL,[hhll] | BY,ll,hh L < [hhl], H < [hhll+1] 513 |-- - - - - - — 144

HL[HL] |CcFc1 L —[HL], H[HL+1] 5(2]----- - - - 145

HL,[IX] CF,D1 L —[IX], H - [IX+1] 52 f-------- 146

HL[IY]  [CFD9 L[IYL, H[IY+]] 52 ]-- - - - - - — 146
HL,[SP+dd]| CF,71,dd L « [SP+dd], H — [SP+dd+1] 6|13 |------- = 147

LD IX,BA CF,E8 IX - BA 2|l 2|----- - - - 138
IX,HL CF,E9 IX «HL 22 ]-------- 138

1X,1X CF,EA IX X 2|2 |------- - 138

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

IX,SP CF,FA IX - SP 2|2 |------- - 139
IX;#mmnn | C6,nn,mm IX « mmnn 313 |---=--=--- 143

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

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

IX,[X] CF.D2 IX(L) < [IX], IX(H) < [IX+1] s52]--- - - - - - 146

IX,[1Y] CF,DA IX@L) < [1Y], IX(H) < [IY+1] 5|12 |----- - - - 146
IX,[SP+dd] | CF,72,dd IX(L)  [SP+dd], IX(H)~[SP+dd+1] | 6 | 3 |- — = — = — — — 147

LD IY,BA CFEC 1Y - BA 212 |----—- - - - 138
IY,HL CF,ED 1Y « HL 22 ]-------- 138

IY,IX CFEE 1Y < 1X 212 ]----- - - - 138

IY,lY CF,EF 1Y 1Y 2|2 |------- - 138

IY,SP CF,FE 1Y « SP 212 ]----- - - - 139

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

1Y,[hhl] BB,II,hh 1Y L) —[hhll], 1Y (H)  [hhll+1] 5|13 |-------=- 144

1Y,[HL] CF.C3 1Y (L) < [HL], 1Y (H) — [HL+1] 5 2]--- - - - - - 145

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

1Y,[1Y] CF,DB 1Y) < [IY], 1Y(H) < [IY+1] 512 |---- - - - - 146
1Y,[SP+dd] | CF,73,dd IY(L)[SP+dd], IYH)~[SP+dd+1] | 6 | 3 |- = = = = = — — 147
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16-bit Trnsfer Instructions (2/2)

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

LD SP,BA CF,FO SP-BA 2 2 |- - === = - - 140
SP,[hhll] CF,78,ll,hh SP()  [hhll], SPH) « [hhll+1] 6|14 |-------- 145

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

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

SP,IY CF,F3 SPlY 2 2 |- - - - - - - - 140
SP,#mmnn| CF,6E,nn,mm | SP—mmnn 414 |--=-=-=-=-= 144

LD [hhll],BA | BC/ll,hh [hhil] <A, [hhll+1] - B 5 3 |l--=--=---- 140
[hhil],HL | BD,Il,hh [hhil] <L, [hhll+1] «H 5 3 |l--=-=-=--- - 140
[hhll],IX BE,ll,hh [hhll] < IX(), [hhll+1] < IX(H) 5 3 |l--=-=-=---- 140
[hhll],1Y BF,Il,hh [hhl] < 1Y @), [hhll+1] 1Y #H) 5 3 |-=-=-=-==-- - 140
[hhll],SP | CF,7C\II,hh [hhll] = SPw), [hhIl+1]~SPH) | 6 | 4 |- = = = = — = — 141

LD [HL]LBA | CFC4 [HL] A, [HL+1] B s5|2f-------- 141
[HL],HL CF,C5 [HL] L, [HL+1] <H 5 2 |- - == - = - = 141

[HL],IX CF,C6 [HL] < IX), [HL+1] < IX(H) 512|------- - 141

[HL]LIY CF,C7 [HL] < 1Y), [HL+1] 1Y (H) 5 2 |- - - - - - - - 141

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

[IX],IX 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 52 |--=-=----- 142
[1Y],HL CF,DD [IY] <L, [IY+1] ~H 5 2 |-=-=-=-=--- - 142

[IYL,IX CF,DE (Y] < IX@W), [1Y+1] «I1XH) 5|12 ]|----- - - - 142

[IYg1y CF,DF [IY] 1Y), [IY+1] 1Y H) 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 |l--=-=-=---- 143
[SP+dd],IX | CF,76,dd [SP+dd] - IX@), [SP+dd+1] ~IX®| 6 | 3 |- = = = = — — — 143
[SP+dd],lY | CF,77,dd [SP+dd] 1Y (), [SP+dd+1] ~IYH)| 6 3 |l--=-=-=---- 143

EX BAHL cs BA o HL 3|l1]----- - - - 105
BA,IX C9 BA « IX 3 1|l---=-=--=- - 105

BA,IY CA BA o 1Y 3| 1]- - - - - - - _ 105

BA,SP CB 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
1110 UDNVCZ

ADD |AA 00 A -A+A 2 1 |1--001t 1t 1t 1t 67
A,B 01 A-A+B 2 1 |--00 ¢ ¢t 1t 1 67
Aj#nn 02,nn A~ A+nn 2 2 |1--001t 1t 1t ¢ 67
A,[BR:] 04,11 A - A+[BRIII] 312 |--001t 1 ¢t 1 67
A,[hhll] 05,11,hh A — A+[hhll] 4 |3 |--001 1t ¢t 1 68
A,[HL] 03 A —A+[HL] 2 1 |1--0019t 1t 1 1 68
AlIX] 06 A < A+[IX] 21 ]|--00 1t 1 ¢t 3 68
AllY] 07 A —AH1Y] 2 1 |--00 ¢t 1t 1t 1 68
A[IX+dd] | CE,00,dd A  A+[IX+dd] 43 |--00 ¢ 1t 1 1 69
A,[lY+dd] | CE,01,dd A « A+[1Y+dd] 4 3 |--00 1t ¢t 1t 1 69
AlIX+] |CE02 A A+[IX+L] 42 |--00 ¢ 1 1 1 69
A[IY+L] CE,03 A —A+IY+L] 4 2 |--00 1t ¢t 1t 1 69
[HLLA CE,04 [HL] <[HL]+A 42 |--00 ¢ 1 1 2 70
[HL],#nn CE,05,nn [HL] < [HL]+nn 5 3 |--00 1t ¢t 1t 1 70
[HLL[IX] | CE06 [HL] < [HL]+[IX] 512 |--00 1t 1 ¢t 3 71
[HL],Y] | CcEO7 [HL] < [HL]+[IY] 5|12 |--001t ¢t ¢ @ 71
ADC |AA 08 A ~A+A+C 2 1|--001t 1t 1t 1t 60
A,B 09 A -A+B+C 2 1 |--00 ¢ ¢t 1t 1 60
Aj#nn 0A,nn A - A+nn+C 2 2 |1--001t 1t 1t ¢ 60
A,[BR:II] oC,ll A —A+[BR:I]+C 3 2 |--00 1t ¢ 1t 1 60
A,[hhll] 0D,ll,hh A — A+[hhll]+C 4 |3 |--001 1t ¢t 1 61
A,[HL] 0B A —A+[HL]+C 2|11 |--00 1+t ¢ ¢ 3 61
AlIX] OE A — A+[IX]+C 2l1]|--00 1t 1 ¢ 3 62
AllY] OF A~ AHIY]+C 2 1 |--00 ¢t ¢t 1t 1 62
A[IX+dd] | CE,08,dd A — A+[IX+dd]+C 43 |--00 ¢ 1t 1 1 62
A,[lY+dd] | CE,09,dd A — A+[lY+dd]+C 4 | 3 |--001 ¢t ¢t ¢ 62
AlIX+L] |CE0A A < A+[IX+L]+C 42 |--00 ¢t 1 63
AlY+L] | CE.0B A < A+[IY+L]+C 412 |--00 1 1 1 13 63
[HLLA CE,0C [HL] < [HL]+A+C 42 |--00 ¢ 1 1 2 63
[HL],#nn CE,OD,nn [HL] < [HL]+nn+C 5 3 |--00 1t ¢ 1t 1 64
[HLL[IX] | CEOE [HL] < [HL]+[IX]+C 512 |--00 1t 1 ¢ 3 64
[HLL,[1Y] CE,OF [HL] < [HL]+[IY]+C 5 2 |--00 1 ¢ ¢t 64
SUB AA 10 A-A-A 2 1|1--001t 1t 1t 1t 180
AB 11 A~A-B 2 1 |--001¢t 1t ¢t ¢ 180
A#nn 12,nn A ~A-nn 2 2 |--00 ¢t ¢t 1t ¢ 180
A,[BR:I] 1411 A <A-[BRiII 312 |--00 ¢ 1t ¢t 1 180
A,[hhll] 15,I1,hh A —~A-[hhll] 4 |3 |--001 1t ¢t 1 181
A,[HL] 13 A < A-[HL] 211 |--00 1t ¢ ¢ ¢ 181
AlIX] 16 A <A-[IX] 21 ]|--00 1t 1 ¢ 3 181
AllY] 17 AAlY] 2|11 |--00 1t ¢ ¢ ¢ 181
A[IX+dd] |CE,10,dd A A-[IX+dd] 43 |--00 ¢ 1 1 1 182
A[lY+dd] | CEJ1,dd A < A-[IY+dd] 4 | 3 |--001 ¢t ¢t ¢ 182
AlIX+] |CE12 A < A[IX+L] 42 |--00 ¢t 11 182
Ally+L] |CE13 A A-[IY+L] 412 |--00 1t 1 113 182
[HLLA CE,14 [HL] « [HL]-A 42 |--00 ¢t 11 183
[HL],#nn CE,15,nn [HL] < [HL]-nn 5 3 |--001 ¢t ¢t 1 183
[HLL[IIX] |CE16 [HL] < [HL]-[IX] 512 |--00 1t 1 ¢t 3 184
[HLL[Y] [CEa7 [HL] < [HL]-[IY] 5|12 |--001t ¢ ¢ ¢ 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
I1I0UDNVCZ

SBC |AA 18 A-~A-A-C 2 1 |1--001t ¢t ¢t 1 167
AB 19 A ~A-B-C 2 1 |--0019t 1t 1t 1 167
A#nn 1A,nn A ~A-nn-C 2 2 |--00 ¢t ¢t ¢t ¢ 167
A,[BR:II] 1cll A - A-[BRiI]-C 3 2 |1--00 1t 1 1 ¢ 167
A,[hhll] 1D,I1,hh A —A-[hhll]-C 4 3 |--00 1t ¢t 1t 1 168
A,[HL] 1B A —~A-[HL]-C 2 1 |--0019t 1t 1t 1 168
AIX] 1E A ~A-[IX]-C 2 1 |--00 ¢t ¢t 1 1 168
AllY] 1F A ~A-[lY]-C 2 1 |1--0019t 1t 1t 1 168
A,[IX+dd] | CE,18,dd A ~ A-[IX+dd]-C 4 3 |--00 1t 1t 1t 1t 169
A,[lY+dd] | CE,19,dd A < A-[IY+dd]-C 4 3 |--00 ¢t ¢t 11 169
A|[IX+L] CE,1A A < A-[IX+L]-C 4 2 |--00 1t 1t 1t 1t 169
A[IY+L] CE,1B A ~A-[IY+L]-C 4 2 |--00 ¢t ¢t 1t 1 169
[HL],A CE,1C [HL] ~[HL]-A-C 4 2 |--00 1t 1t 1t 1t 170
[HL],#nn CE,1D,nn [HL] —[HL]-nn-C 5 3 |--00 ¢t ¢t 11 170
[HL],[1X] CE,1E [HL] —[HL]-[IX]-C 5 2 |--00 1t 1t 1t 1t 171
[HL],[1Y] CE,1F [HL] [HL]-[I'Y]-C 5 2 |--00 1t 1 1 ¢ 171
AND |AA 20 A-ACA 2 1 ]--=-=-1 - =1 75
AB 21 A -AB 2 1 |--=-=-1-=1 75
A#nn 22,nn A ~Alhn 2 2 |l---=-1 - =1 75
A,[BR:II] 241 A ~ABR:I] 3 2 |l---=-1 - =1 75
A,[hhll] 25,11,hh A —ADhhil] 4 3 |l---=-1 - -1 76
A,[HL] 23 A ~ATHL] 2 1 ]--=-=-1 - =1 76
AIX] 26 A —AIX] 2 1 |]--=-=-1 - =1 76
AllY] 27 A —AIY] 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 s
A, [IX+L] CE,22 A < AIX+L] 4 2 |---=-1 - -1 77
A[IY+L] CE,23 A —ATIY+L] 4 2 |--=-=-1 - =1 s
B,#nn CE,BO,nn B ~Bnn 3 3 |---=-1 - =1 78
L, #nn CE,B1,nn L ~LOn 3 3 l---=-1 - =1 78
H,#nn CE,B2,nn H«~HOnn 3 3 |l---=-1 - =1 78
SC,#nn 9C,nn SC — SCnn I I 2 B A A A 79
[BR:II],#nn | D8,II,nn [BR:I] ~[BR:II]OnNn 5 3 |l--=--1t - =1 79
[HL],A CE,24 [HL] ~[HL]OA 412 |--=-—-1 - -1 79
[HL],#nn CE,25,nn [HL] —[HL]Onn 5 3 |l---=-1 - =1 80
[HL],[1X] CE,26 [HL] « [HL]IX] 5 2 |l--=-=-1 - =1 80
[HLL,[1Y] CE,27 [HL] —[HL]1Y] 5 2 |---=-1 - -1 80
OR AA 28 A-ACA 2 1|/l--=-=-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:II] 2C|lI A —ABRI] 3 2 |l---=-1 - =1 150
A,[hhll] 2D,ll,hh A —AThhll] 4 3 |l--=-=-1-=1 150
A,[HL] 2B A —AHL] 2 1 |]--=-=-1 - =1 150
A,[IX] 2E A < AIX] 2|1 f----1 - - 151
AllY] 2F A AlY] 2 1 |]--=-=-1 - =1 151
A,[IX+dd] | CE,28,dd A < AJIX+dd] 413 |- ---1 - -1 151
A[lY+dd] | CE,29,dd A ~ ALY +dd] 4 3 |l---=-1 - =1 151
AlIX+L] | CE2A A AJIX+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 DNVCZ
OR AllY+L] CE,2B A AIY+L] 4 2 |- - -t - =1 152
B,#nn CE,B4,nn B ~BOhn 3 3 |1- - -t - =1 152
L,#nn CE,B5,nn L ~LOnn 3 3 |- - -1 - =1 152
H.,#nn CE,B6,nn H«~HOnn 3 3 |1- - -t - =1 153
SC.#nn 9D,nn SC ~ SCChn 3 2 1117 TT T 153
[BR:II,#nn | D9,II,nn [BR:I] ~[BR:I]1CNhn 5 3 |1- - -t - =1 153
[HL],A CE,2C [HL] « [HL]OA 4 2 |- - -t - =1 154
[HL],#nn CE,2D,nn [HL] «[HL]Onn 5 3 |- - -1 - =1 154
[HL],[1X] CE,2E [HL] < [HL]OIX] 5 2 |- - -t - =1 154
[HL],[1Y] CE,2F [HL] < [HL]IY] 5 2 |- - -1 - =1 154
XOR |AA 38 A-ATA 2 11- - -t - =1 189
A,B 39 A -ADB 2 1|- - -1 - =1 189
A#nn 3A,nn A ~AOnNn 2 2 |- - -1 - =1 189
A,[BR:II] 3C,|lI A —AO[BR:lI] 3 2 |- - -1 - =1 189
A,[hhll] 3D,ll,hh A —AQ[hhll] 4 3 |- - -t - =1 190
A,[HL] 3B A ~AO[HL] 2 1 |- - -1 - =1 190
AlIX] 3E A~ A0[IX] 2 11- - -t - =1 190
AllY] 3F A —AO[lY] 2 1|- - -1 - =1 190
A,[IX+dd] | CE,38,dd A — AQ[IX+dd] 4 3 |- - -t - =1 191
A,[lY+dd] | CE,39,dd A —AT[lY+dd] 4 3 |- - -1 - =1 191
A|[IX+L] CE,3A A — AO[IX+L] 4 2 |- - -t - =1 191
A[IY+L] CE,3B A —AO[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 | DA,Il,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 |- - -t - =1 194
[HL],[1X] CE,3E [HL] ~[HL]O[IX] 5 2 |- - -1 - =1 194
[HLL,[1Y] CE,3F [HL] < [HL]O[IY] 5 2 |- - -t - =1 194
CP AA 30 A-A 2 11- - -ttt 3 90
A,B 31 A-B 2 1 |- - -t 1 1t 90
A#nn 32,nn A-nn 2 2 |- - -ttt 1 90
A,[BR:] 34,1 A-[BR:I] 3 2 |- - -t 1 1t 90
A,[hhll] 35,11,hh A-[hhll] 4 3 |- - -1t 1 ¢t 1 91
A,[HL] 33 A-[HL] 2 1 |- - -t 1 1t 91
A[IX] 36 A-[1X] 2 1|- - -t 1ttt 92
AJllY] 37 A-[1Y] 2 1 |- - -t 1 1t 1 92
A,[IX+dd] | CE,30,dd A-[I1X+dd] 4 | 3 [- - -t 1t 1 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 |- - -1 1ttt 93
AllY+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 |- - -1 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 l--=-=11 11 95
[HL],#nn CE,35,nn [HL]-nn 4 3 |l--=--1t 1t 1t 96
[HL],[1X] CE,36 [HL]-[IX] 4 2 |--=-=1 1t 11 96
[HLL[IY] |CE37 [HLI-[1Y] 42 |----1 1 11 9

BIT AB 94 ALB 2 1/1---=-1 - -1 81
A#nn 96,nn Alnn 2 2 |l--=-=-1 - =1 81

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

INC A 80 A A+l 2 1/1------ - ? 106
B 81 B-B+1 2 1|l------- ' 106

L 82 L~L+1 2 1/1---=--- - ? 106

H 83 H<H+1 2 1|------- ' 106

BR 84 BR~BR+1 2 1/1------ - ? 106

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

[HL] 86 [HL] <[HL]+1 3l1]----- - - t 107

DEC |A 88 A-A-1 2 1]------ - ? 102
B 89 B-B-1 2 1/1---=--- - ? 102

L 8A L~L-1 2 1]------ - ? 102

H 8B H<H-1 2 1/l---=--- - ? 102

BR 8C BR-BR-1 2 1]l------ - ? 102

[BR:I] 8D, [BR:I] < [BR:II]-1 4 2 |1--=-=-- - - $ 102

[HL] 8E [HL] < [HL]-1 3 1|l------- ' 103

CPL A CE,A0 AcA 3 2 |-=-=-=-1 - =1 101
B CEA1l B-B 312 |----1--1 101

[BR:II] CEA2]I [BRiI] — [BRiT] 513 ]|]----1 - -1 101

[HL] CE,A3 [HL] < [HL] 42 |----1 - -1 101

NEG |A CEA4 A~0C-A 3 2 |--00 1t ¢t 1t 1 148
B CE,A5 B-~0-B 3 2 |1--00 1t 1 1t ¢ 148

[BR:II] CEA6,l [BRiI] - O-[BRII] 513|--00 1 1 ¢ 3 148

[HL] CEA7 [HL] < O-[HL] 412 |--00 1 1 ¢ 13 148

MLT CE,D8 HL «L*A 212 |- - - -1 0 0 t|MODELY3 | 147
DIV CE,D9 L « HL/A, H -« Remainder 1312 |---=-=1 1t 0 t|ony 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 I 71
BA,IX CF,02 BA - BA+IX 4 2 |- - -1 Tt 71
BAIY CF,03 BA - BA+lY 4 2 |- - -1 I 71
BA,#mmnn| CO,nn,mm BA — BA+mmnn 3 3 |- - -1 Tt 72
HL,BA CF,20 HL -« HL+BA 4 2 |- - -1 T 72
HL,HL CF,21 HL « HL+HL 4 2 |- - -1 Tt 72
HL,IX CF,22 HL « HL+IX 4 2 |- - -1 T 72
HL,IY CF,23 HL « HL+IY 4 2 |- - -1 Tt 72
HL,#mmnn | C1,nn,mm HL — HL+mmnn 3 3 |1- - -1 I 72
IX,BA CF,40 IX « IX+BA 4 2 |- - -1 Tt 73
IX,HL CF,41 IX « IX+HL 4 2 |- - -1 T 73
IX,#mmnn | C2,nn,mm IX « IX+mmnn 3 3 |- - -1 Tt 73
1Y,BA CF,42 1Y < 1Y+BA 4 2 |- - -1 o1 73
1Y,HL CF,43 1Y < 1Y+HL 4 2 |- - -1 I 73
1Y #mmnn | C3,nn,mm 1Y «1Y+mmnn 3 3 |1- - -1 1 74
SP,BA CF,44 SP.~ SP+BA 4 2 |- - -1 I 74
SP,HL CF,45 SP . SP+HL 4 2 |- - -1 I 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 o1 65
BA,IY CF,07 BA -« BA+IY+C 4 2 |- - -1 Tt 65
BA#mmnn| CF,60,nn,mm | BA -« BA+mmnn+C 4 4 |- - -1 1 65
HL,BA CF,24 HL -« HL+BA+C 4 2 |- - -1 Tt 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 1 66
HL,#mmnn | CF,61,nn,mm HL « HL+mmnn+C 4 4 |- - -1 Tt 66
SuUB BA,BA CF,08 BA - BA-BA 4 2 |- - -1 T 184
BA,HL CF,09 BA - BA-HL 4 2 |- - -1 Tt 184
BA,IX CF,0A BA ~BA-IX 4 2 |- - -t Tt 184
BA,IY CF,0B BA - BA-lY 4 2 |- - -1 Tt 184
BA,#mmnn| DO,nn,mm BA — BA-mmnn 3 3 |- - -1 [ 185
HL,BA CF,28 HL -« HL-BA 4 2 |- - -1 Tt 185
HL,HL CF,29 HL — HL-HL 412 |- - -1 Tt 185
HL,IX CF,2A HL « HL-IX 4 2 |- - -1 Tt 185
HL,IY CF,2B HL « HL-IY 4 2 |- - -t Tt 185
HL,#mmnn| D1,nn,mm HL « HL-mmnn 3 3 |- - -1 Tt 185
IX,BA CF,48 IX <I1X-BA 4 2 |- - -t 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 P 186
1Y,BA CF,4A 1Y < 1Y-BA 4 2 |- - -1 Tt 186
1Y,HL CF,4B 1Y < 1Y-HL 4 2 |- - -t Tt 186
1Y, #mmnn | D3,nn,mm 1Y < 1Y-mmnn 3 3 |- - -1 Tt 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
I11I0UDNVCZ
SBC |BA,BA CF,0C BA - BA-BA-C 4 2 |-=-==1 1t 1t 1 171
BA,HL CF,0D BA - BA-HL-C 4 2 |--=-=1 1t 11 171
BA,IX CF,0E BA - BA-IX-C 4 2 |-=-==1 1t 1t 1 171
BA,IY CF,0F BA - BA-IY-C 4 2 |l--=-=1 1t 11 171
BA #mmnn| CF,62,nn,mm BA « BA-mmnn-C 4 4 |- - — — ¢t ¢t ¢t 1 172
HL,BA CF,2C HL - HL-BA-C 4 2 |--=-=1 1t 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 |--=-=1 1t 11 172
HL,IY CF.2F HL « HL-IY-C 4 2 |-=-==1 1t 1t 1 172
HL,#mmnn | CF,63,nn,mm HL —« HL-mmnn-C 4 4 |- - - =1 1t 1 3 172
CcP BA,BA CF,18 BA-BA 4 2 |-=-==1 1t 1t 1 97
BA,HL CF,19 BA-HL 4 2 |--=-=1 1t 11 97
BA,IX CF,1A BA-1X 4 2 |-=-==1 1t 1t 1 97
BA,IY CF,1B BA-1Y 4 2 |--=-=1 1t 11 97
BA,#mmnn| D4,nn,mm BA-mmnn 3 3 |--=-=-1 1t 1t 97
HL,BA CF,38 HL-BA 4 2 l--=-=11 11 98
HL,HL CF,39 HL-HL 4 2 |-=-==1 1t 1t 1 98
HL,IX CF,3A HL-IX 4 2 |--=-=1 1t 11 98
HL,IY CF,3B HL-Y 4 2 |-=-==1 1t 1t 1 98
HL,#mmnn| D5,nn,mm HL-mmnn 3 3 |--=-=1 1t 11 98
IX,#mmnn | D6,nn,mm IX-mmnn 3 3 |l--=-=-1 1t 1t 99
1Y ,#mmnn | D7,nn,mm 1Y -mmnn 3 3 |--=-=1 1 1 1 99
SP,BA CF,5C SP-BA 4 2 |-=-==1 1t 1t 1 100
SP,HL CF,5D SP-HL 4 2 |--=-=11 11 100
SP.#mmnn| CF,6C,nn,mm | SP-mmnn 4 4 |- - — — ¢t ¢t ¢t 1t 100
INC BA 90 BA - BA+1 2 1|l------- t 107
HL 91 HL « HL+1 2 1/l------ - 0 107
IX 92 IX < IX+1 2 1|l------- 0 107
Y 93 1Y < 1Y+1 2 1/l------ - 0 107
SP 87 SP SP+1 2 1|l------- ' 108
DEC |BA 98 BA - BA-1 2 1/l------- 0 103
HL 99 HL « HL-1 2 1|l-=------ ' 103
IX 9A IX <1X-1 2 1|l------- 0 103
Y 9B 1Y <1Y-1 2 1|l------- t 103
SP 8F SP-SP-1 2 1|l------- 0 103
Auxiliary Operation Instructions
Mnemonic Machine Code Operation Cycle| Byte SC Comment |Page
I110UDNVCZ
PACK DE A 2 1]--=---=--- 155
UPCK DF A B A 2 1|l--=---=--- 188
[m[n]—>[0]m[0[n]
SEP CE,A8 B A B A 3|l2|-------- 173
[ Jox**#++] - [00000000]0%****#+]
[ Jomereres] e [L00011L [1re o]
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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,90

'[c]«[7[6]5][3]2]1]0]«
A

162

CE91

'[c]«[7[6]5][3]2]1]0]«
B

162

[BRiI]

CE, 92,1l

'[cl«-[7]6]5]4[3]2[1]0]«
[BRiI]

163

[HL]

CE, 93

'[c]«[7[6]5]al3]2] 10«
[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, 96,11

<«'[7]6[5[4[3[2[1]0]«"

[BRiI]

164

[HL]

CE, 97

o EE <«

164

RR A

CE,98

'»[7[6[54[3]2]1]0] »[C}/
A

164

CE,99

'»[7[6[54[3]2]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]

CE,9E|lI

'»[7]6]5]4[3[2[1[0} > [C]

[BRiI]

166

[HL]

CE,9F

uu

166

SLA |A

CE,80

(c]«{7]6]5]4[3[2[1]0]«-0
A

173

CE,81

[c]«{7]6]5]4[3[2[1]0]«-0
B

173

[BRiI]

CE, 82l

[c]«{7[6]5]4[3[2[1]0]«-0
(BRI

174

[HL]

CE,83

[c]«{7[6]5]4[3[2[1]0]«-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

[Cl«{7]6]5[4[3[2]1]0]«0
[BR:I]

175

[HL]

CE,87

[c]«{7]6]5]4[3[2[1]0]«-0
[HL]

176
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4 INSTRUCTION SETS

Rotate/Shift Instructions (2/2)

Mnemonic Machine Code Operation Cycle| Byte SC Comment | Page
1110 U DN C Z

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

A
B CE,89 Enm 3 2 |--=--1011 177

B
[BR:I] CE,8All Em 5 3 |--=--1011 177

[BR:II]
[HL] CE,8B Em 4 2 |--=--1011 178
[HL]

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

A
B CE,8D 0»[7]6]5[4[3]2]1][0]»[C] 3 2 |--=--0- 11 178

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

[BR:]
[HL] CE,8F 0—»[7]6]5[4[3]2]1]0]»[C] 4 2 |--=--0- 11 179
[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, SP—SP-1 3 1l-----=-=- - 160
BA A0 [SP-1] - B, [SP-2] - A, SP-SP-2| 4 1l-----=-- - 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] ~1Y(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
CF,B7 H~[SP], SP-SP+1 3 2 |--=-=-=-=- == 155
BR AC BR~[SP], SP— SP+1 2 1/l-----=--- 156
SC AF SC[SP], SP-SP+1 2 O I T A A 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 | 1 |- - = = = = — — 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 1/1---=--=- - = 155
EP AD EP[SP], SPSP+1 2 1l-----=-- - 156
P AE YP[SP|,XP—[SP+1],SPSP+2| 3 | 1 |- - = = = = — — 156
POP |ALL CF,BC POP BR, 1Y, IX, HL, BA mnmf2|------- - 157
ALE CF,BD POP IP, EP,BR,IY,IX,HL,BA | 14 2 |/--=-=-=-=- - - MODEL2/3 only| 157

*  New code bank register NB and expand page registers EP/XP/Y P are set only for MODEL 2/3.
In MODELO0/1, 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 I1I0UDNVC Z
JRS s F1,rr Unconditionable| MODEL0/1 2 2 |l--=-=-== - - 112
PC — PC+rr+1
MODEL2/3
PC — PC+rr+1, CB - NB
JRS C,r E4,rr =1 ~] MODEL0O/1 2 2 |1---=-= === 113
If Condition istrue,
NC,rr E5,rr C=0 then PC — PC+rr+1
dsePC.PCY2
Z,rr E6,Ir Z=1 MODEL2/3
If Conditionistrue,
NZ,rr E7,rr Z=0 then PC — PC+rr+1, CB - NB
| dsPCoPCt2NB-CB
JRS LT,rr CE,EO,rr |[NOV]=1 7 3 3 |l----=-=-= = 113
LE,rr CE,ELrr |ZONOV]=1
GT,Ir CE,E2,rr |ZONOV]=0 MODELO/1
GE,rr CE,E3,rr  |[NOV]=0 If Conditionistrue,
V,rr CE,E4,r |V=1 then PC — PC+rr+2
NV, 7 CEE5m [V=0 dsPC_PC+3
P,rr CE,EG,Ir |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,Ir |F3=1 If Conditionistrue,
NFO,rr CE,EC,ir |FO=0 then PC — PC+rr+2, CB — NB
NFLrr CE,ED,ir [F1=0 dsePCPC+3,NB-CB
NF2,rr CE,EE,rr |F2=0
NF3,rr CE,EF,rr |F3=0 n
JRL qqrr F3,rr,qg  |Unconditionable]  MODEL0/1 3 3/l--=---=-- - 110
PC — PC+qqrr+2
MODEL2/3
PC — PC+qqrr+2, CB < NB
JRL C,qqrr EC,rr,qq =1 ~] MODEL0O/1 3 3l-------- 111
If Conditionistrue,
NC,qqrr ED,r,qq |C= then PC — PC+qqrr+2
dsePC.PCY3
Z,qqrr EEmrqq |Z-1 MODEL2/3
If Conditionistrue,
NZ,qqrr EF,mraq |Z=0 then PC — PC+qgrr+2, CB —NB
dsePC_PC+3,NB-CB
DJR NZ,rr F5,rr B=l MODELO/1 4 2 |-=-=--- == 1]104
B ~B-1, If B=0,
then PC — PC+rr+1
dsPC_PCR2
MODEL2/3
B ~B-1, If B=0,
then PC — PC+rr+1, CB —~ NB
dsePC_PC#2,NB-CB
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4 INSTRUCTION SETS

Branch Instructions (2/4)

Mnemonic Mggzi:e Condition Operation Cycle| Byte TRTRT DSCI:\I vVez Page
JP HL F4 Unconditionable | MODELO/1 PC~HL 2 1|1--=---=-- = 109
MODEL2/3 PC~HL, CB~NB
[KK] FD,kk Unconditionable| MODELO/L PC(L) — [00KK], 4 2 |--=-=-=-=- == 109
PC(H)  [00Kk+1]
MODEL2/3 PC(L) — [00KK]
PC(H) — [00kk+1], CB - NB
CARS |11 FO,rr Unconditionable | MODEL0/1 4 2 l--=-=-—= == - 86
[SP-1] « PC(H), [SP-2] — PC(),
SP SP-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] ~ PC(L), SP SP-3,
PC ~ PC+rr+1, CB - NB
CARS (C,r EO,rr =1 ~] MODEL0O/1 2 |- - = = — — - = 87
If Condition istrue
then [SP-1] - PC(H), [SP-2] - PCL),| 4
SP~SP-2, PC - PC+rr+1
NC, it ELm =0 dsePC - PC+2 2
MODEL2/3 (Minimum mode)
If Conditionistrue
then [SP-1] « PC(H), [SP-2] - PC),| 4
SP SP-2, PC — PC+rr+1,
Zxr E2,ir Z=1 CBoNB
eePC_PC+2,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+r+1, CB <NB
| dsePC-PC+2,NB-CB | 2 |
CARS |LT,rr CE,FO,rr  |[[NOV]=1 MODEL0/1 3 |-=-=-=-=-=-=- = 88
LE,rr CEF1,rr |zONOV]=1 If Conditionistrue
GT,ir CE,F2rr |zONOV]=0 then [SP-1] — PC), [SP-2] - PC),| 5
GE,Ir CEF3r |INOV]=0 ___SP-SP2PC-PCHTZ | |
v, CEF4r |v=1 elsePC PC+3 3
N CEF5r |V=0 MODEL2/3 (Minimum mode)
P CEF6r |N=0 If Condition istrue
then [SP-1] — PC(H), [SP-2] - PCL),| 5
M,rr CE,F7,rr |N=1
SP SP-2, PC — PC+Hrr+2,
FO,rr CE,F8,rr |FO=1 CB_NB
F1,rr CE,Fo,rr |F1=1 elsePch PC+3NB~ CB ””””” 3
F2,rr CEFAr |F2=1 MODEL2/3 (Maximum mode)
F3,rr CEFB,Ir_ [F3=1 If Conditionistrue
NFO,rr CE,FC,ir |FO=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,FEir |F2=0 PC — PC+r+2, CB - NB
NF3,rr CEFFr |F3=0 | dsePC_PC+3,NB-CB | 3 |
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4 INSTRUCTION SETS

Branch Instructions (3/4)

Mgzzze Condition Operation Cycle| Byte 110U DSCI:\I vVez Page
CARL |[qqrr F2,rr,qg  |Unconditionable|] MODEL0/1 5 3/l--=---=-- - 84
[SP-1] - PCH), [SP-2] — PC(),
SP .~ SP-2, PC — PC+qqrr+2
MODEL2/3 (Minimum mode)
[SP-1] — PC(H), [SP-2] ~ PC(L),
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 |l--=-=--=-- = 85
If Condition istrue
then [SP-1] — PCH), [SP-2] - PC(L),| 5
SP .~ SP-2, PC - PC+qgrr+2

Mnemonic

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

NC,qqrr E9,rqq |[C=

MODEL2/3 (Minimum mode)
If Condition istrue

then [SP-1] - PCH), [SP-2] - PC),| 5

SPSP-2, PC - PC+qqrr+2,

Z,qqrr EA,rqq [Z-1

else PC - PC+3,NB - CB 3

MODEL2/3 (Maximum mode)
If Condition istrue

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

[SP-3] — PCL), SP—SP-3,
PC — PC+qqrr+2, CB < NB

dsePC_PC+3,NB-CB | 3

CALL | [hhll] FB,ll,hh  [Unconditionable| MODELO/1 7 3 |l--=-=-=-=-- = 83
[SP-1] ~ PC(H), [SP-2] — PC(),
SP~SP-2, PC(L) ~ [hhll],
PC(H)  [hhll+1]

MODEL2/3 (Minimum mode)
[SP-1] - PC(H), [SP-2] ~ PC(),
SPSP-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
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4 INSTRUCTION SETS

Branch Instructions (4/4)

Mnemonic

Machine Code

Operation

Cycle

Byte

SC

Comment | Page

110U DNVCZ

INT | [kk]

FC,kk

MODEL0/1
[SP-1] — PC(H), [SP-2] — PC(),
[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), [SP-4] - C,
SP SP-4, PC(L) — [00KK],
PC(H) — [00kk+1], CB - NB

108

RET

F8

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

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

161

RETE

F9

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

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

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], PCH) ~ [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

I110UDNVCZ

Page

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 I nstructions

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, I with carry t reg. to Areg. [T K 111

Functi Function A « A+r+C Mode Src: Register direct Addressing
unIC 'On_ ——— Addsthe content of ther register (A/B) and Dst: Register direct mode
explanation he A register. S
P carry (C) tothe A register Example | Setvalue Resut Src indicates
Code MsB LsB sc the source and
Object code ———— [0]oJo[oJ1]0]o0r|osHi09HD A1 B S| " [N[v[c[z]| Dstindicates
) o P Mnemonic | Code +D=0,U=0|18H|25H | 0 [3DH|0 |0 |0 | 0| the destination
When multiple A10l ADC A A | osH 18H | 25H | 1 |3EH |0 |0 | 0|0
instructions B|1| ADC AB | O9H 30H [DOH| 0 |[OOH |0 |0|1|1
are explained 30H|FOH| 0 |20H|0|0|1|0
in one point, Flag }'} 'E’ lDJ jDI N1 Vl clz 30H |50H| 0 |80H|1|1|0]|0
we will note «D=1,U=0| 18 25 1 4 |10j0|0|O
such things as eD=,U=1| 18 | 25 | 1 [ 04 [0]o0[1]0
bits that . . . . .
h b Notes the hexadecimal for instructions Instruction execution
change Dy defined by codes example
instruction.

Status of the flag following instruction execution
— Does not change

0 Reset

1 Set/reset by execution result

O 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.

| S Data registers A/B, or A/B/L/H

ir .. Index registers IX/1Y

... 16-bit (pair) registers BA/HL or 16-bit registers (BA)/HL/IX/1Y/(SP)
[ 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 MODELO0/1.
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4 INSTRUCTION SETS

ADC A, TR with carry ¢ reg. to A reg. [T RN VRS 111

Function A -« A+r+C

Code

Flag

Adds the content of ther register (A/B) and
carry (C) to the A register.

MSB LSB
‘ololofoJ1]o]o]r JosHooHD

r Mnemonic Code
A|lO ADC A A 08H
B|1 ADC A, B 09H

I1{I0jU/D|N|V | C|Z
- | = 1gpQg s o 9 79

Mode

Example

*«D=0,U=0

*D=1,U=0
*D=1,U=1

Src: Register direct
Dst: Register direct

Set Value Result

A B C A SC
N|V | C|Z
18H|25H | O (3DH| 0| 0|0 |0
18H|25H| 1 ([3EH| 0| 0|0 | O
30H [DOH| O |[0OH| O |0 |11
30H|FOH| O |[20H|0 |0 |10
30H |[50H| O [8O0H|1|1|0]|0
18 | 25 1 4 |0|/0|0]O0
18 | 25 1 04 |0|0|1]0

ADC A, #nn [j]jjii11]111/6d with carry immediate data.nn to A reg. /[1///[H111H11111111/2Ices []]

Function A <« A+nn+C

Code

Flag

Adds 8-hit immediate data nn and carry (C)
tothe A register.

MSB LSB
‘ofofojo]J1]o]1]0]oaH

‘ n n Inn

I1/I0fU|D|N|V |C|Z
-\ =|gogdy g4 8 9

Mode

Example

*«D=0,U=0

*D=1,U=0
*D=1,U=1

Src: Immediate data
Dst: Register direct

Set Value Result
SC
A nn C A NIvIcz
18H |25H| O ([3DH| 0| 0|0 | O
18H |25H| 1 ([3EH |0 | 0|0 |0
30H |DOH| O [0OH | 0|0 |11
30H|FOH| 0 [20H| 00| 1|0
30H|50H| O [80H |1|1|0|0
18 | 25 1 4 (0|0j0|O
18 | 25 1 04 |0|0|1|O0

ADC A, [BR:] iii1111iadd with carry location [BR:NI] to Areg. /111K ES 1]

Function A -« A+[BR:]+C Mode Src: 8-bit absolute
Adds the content of the data memory and the Dst: Register direct
carry (C) to the A register. The data memory Examol Set Val Result
address has been specified by the content of ampie et value esu
the BR.register (upper byte specification) and A |BRIN C | A SC
the 8-bit absolute address || (lower byte N|VIC|Z
specification). +D=0,U=0|18H |25H | O |3DH|0 |0 |0 |0
The content of the EP register becomes the 18H|25H | 1 [3EH|O0|0|0|O
page address of the data memory (MODEL 2/3). 30H |DOH| O |OOH |0 |0 |11
Code MSB LSB 30H|FOH| 0 |20H|0|0|1|0
‘0‘0‘0‘0'1‘1‘0‘0IOCH 30H | 50H 0 8O0H| 1|10/ 0
——— +D=1,U=0| 18 | 25 | 1 | 4 |0|0|0|O
I eD=1,U=1| 18 | 25 | 1 |04 |0 |0|1]0
Flag IL|I0JU|D|N|V|C|Z
- =gz ! J 3
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4 INSTRUCTION SETS

ADC A, [hhll] jiii111111pdd with carry location [hhiT] to A reg. [[HTTTITTTIITIIIMIEY® es [1]
Function A - A+[hhll]+C

Code

Flag

Adds the content of the data memory and the
carry (C) to the A register. The data memory
address has been specified by the 16-bit
absolute address hhll.

The content of the EP register becomes the

page address of the data memory (MODEL 2/3).

MSB LSB
‘ofofofo]J1]1]0]1]opH

. nh

Mode

Example

*D=0,U=0

*D=1,U=0
*D=1,U=1

Src: 16-bit absolute
Dst: Register direct

Set Value Result
SC
A |[[hhil]| C A NTvIicz
18H|25H | O (3DH| 0| 0|0 | O
18H|{25H| 1 ([3EH| 0| 0|0 | O
30H |DOH| O [O0OH | O[O0 |1]|1
30H|FOH| O |[20H|0|0|1]|O0
30H|50H| O [80H|1|1|0]|0
18 | 25 1 4 |0|/0(0]0
18 | 25 1 04 |0|0f1]0

ADC A, [HL] [ii111111Hdd with carry location [HL] to A reg. 1IN GRS 1]

Function A -« A+[HL]+C Mode Src: Register indirect
Adds the content of the data memory and the Dst: Register direct
cary (C)tothe A regi.sger. The data memory Example SetValue Result
address has been specified by the HL register.
The content of the EP register becomes the AHY| c | A SC
page address of the datamemory (MODEL2/3). N VIClZ
Code MSB LsB *D=0,U=0]| 18H | 25H 0O [3DH| 0|00 ]|O
‘O‘O‘O‘Oll‘O‘l‘lIOBH 18H | 25H 1 |3BEH| 0|00 |0
30H | DOH| O [OOH |0 |0 |11
Flag IL|I0jU|D|N|V|C|Z 30H|FOH| 0 |2H|0 |0 |1 |0
- | = 1gpz o 8 19 30H | 50H O [80H|1|1]0]|0
«D=1,U=0| 18 25 1 4 110|000
+D=1,U=1| 18 | 25 | 1 | 04 |O|O|1 |0
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4 INSTRUCTION SETS

ADC A, [ir] [11HH1111111Agd with carry location [ir reg] to Areg. [[[IHITIITIIIIIIIARYCes 1]

Function A -~ A+]Jir]+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 memor
addryegs zlas been sp%t]:ifi ed by their registery Example Set Value Result
(X7Y). Al cl|A SC
The content of the XP register (at time of 1X NV ClZ
specification) or the YP register (at time of *D=0,U=0|184 |25H | O |3DH| 0|0 |0 O
1Y specification) becomes the page address 18H|25H | 1 |[3EH |0 (0|0 | O
of the data memory (MODEL 2/3). 30H |DOH| o |ooH|lo|O0O |11
Code MSB LSB 30H | FOH 0O |20H|O0O|0|1|O0
‘ofofolo]1]1]1]ir JoEHOFHD 30H |SOH| O |80H |1/1/0/0
: : eD=1,U=0| 18 | 25 | 1 |4 [0o]0|0]oO
O ir Mnemonic | Code eD=1U=1| 18 25 1 o lolol1lo

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

Flag I1/I0fU|/D|N|V |C|Z
- =|gogdy g4 8 9

ADC A, [ir+dd] jjjjjj/jpdd with carry location [ir reg. + dd] to A reg. ///////11/111/111/1//Akycles [I]

Function A — A +]Jir+dd] +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 E | Setval Resl
address has been specified by thesum of the < P'€ et Value esult
content of the ir register (IX/I'Y) and the A |firedd] C | A SC
displacement dd. NV ClZ
The displacement dd is handled as signed *D=0,U=0|184 |25H | O |3DH| 0|0 |0 O
data and the range is-128 to 127. 18H|25H | 1 |[3EH |0 (0|0 | O
The content of the XP register (at time of 1X 30H |DOH| O |O0OH |0 |0 |11
specification) or the YP register (at time of 30H|FoH!| 0 |204/0l0l1!0
1Y specification) becomes the page address 30H|s50H| o |soH!111l0l0
of the data memory (MODEL 2/3). .D=1U=0| 18 | 25 1 a2 lolololo

Code MSB LSB +D=1,U=1| 18 | 25 1 |04 |0|0|1]|0

‘1]1]ojo]J1l1]1]o]|cEH

‘olofolo]1]o]o]ir]osHooHD

. d.d |

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

Flag I1/I0fU|D|N|V |C|Z
-\ =|gogdy g4 8 9
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4 INSTRUCTION SETS

ADC A, [ir+L] jiiiijiindd with carry location [ir reg. + L] to Areg. [I//[[[I1111111IH¢ycles [I]

Function A — A +]Jir+tL]+C

Code

Flag

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

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 1X
specification) or the Y P register (at time of
I'Y specification) becomes the page address
of the data memory (MODEL 2/3).

MSB LSB
‘1]1]ofof1]1]1]0]|cEH

‘olofojo]1]o]1]irJoAHoBHD

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

I1/I0JU/D|N|V |C|Z
-\ =gogdsy g4 8 9

Mode

Example

*D=0,U=0

*D=1,U=0
*D=1,U=1

Src: Register indirect with index register

Dst: Register direct

Set Value Result
) SC
A |[irtL]| C A NIvIcz
18H|25H| O (3DH| 0| 0|0 | O
18H|25H| 1 ([3EH |0 0|0 | O
30H |DOH| O [O0OH | 0|0 |11
30H|  FOH| 0 [20H| 00| 1|0
30H | 50H| O [80H |1|1|0]|0
18 | 25 1 4 (0|0j0|O
18 | 25 1 04 |0|0|1]|O0

ADC [HL], A lliii111111#dd with carry A reg. to location [HL] [T A bes 111

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 et value esu
The content of the EP register becomes the H| A | C |[HL SC
page address of the data memory (MODEL 2/3). N|VIC Z
Cod VSB LsB «D=0,U=0]| 18H | 25H 0O |[3DH|O0O|0|0|O
ode ‘l‘l‘O‘Oll‘l‘l‘OICEH 18H | 25H 1 [SBEH|0|O0|0]|O
30H [DOH| 0 |[00H |0 | 0|11
‘olojofof1]1]o]o0]ocH 30H|FOH| 0 [20H | 0|0|1]|0
Flag TToTo o TN TvVIcT 2 30H [50H| O |[80H|1|1|0]|0
«D=1,U=0| 18 25 1 4 (0|00 |O0
- | —=|0OQg: ! p 3
D=1,U=1| 18 | 25 | 1 | 04 |0|O0|1]O
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4 INSTRUCTION SETS

ADC [HL], #nn jjjjjjj}pdd with carry immediate data nn to location [HL] ////////////]///Hkycles ]|

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 Example Setval Result
address specified by the HL register. P et Value esu
The content of the EP register becomes the HU | nn | C |[HL] SC
page address of the data memory (MODEL 2/3). NV ClZ
Cod VSB LsB «D=0,U=0]| 18H | 25H 0O |[3DH|O0O|0|0|O
ode 18H |25H | 1 [3EH |0 |0 0|0
‘1]1]ojo]J1]1]1]o0]cEH
30H|/DOH| O |OOH | O | 0|11
‘ofofolofJ1]1]0]1]opH 30H |FOH| 0 |[20H 0|0 |1]0
‘ — 30H | 50H O |8H |21 |1|0|O0
n n |nn
S — «D=1,U=0| 18 25 1 4 (0|00 |O0
Flag I1{I0|U|D|N|V|C|Z «D=1,U=1| 18 | 25 1 o4 |lolol1lo0

- | = 1gpQg s o 9 19

ADC [HL], [ir] iiiiimad with carry location [ir reg.] to location [HL] //////1/11/11/1//Bitycles [I]

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 their register (1X/ E | Setval Resul
1Y) and the carry (C) to the data memory that xample et Value esult
has been address Speleled by the HL register. [HL] | [ir] c [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 | O |3DH| 0|0 |0 O
the content of the XP register (at time of IX 18H|25H | 1 [3EH|O0|0O|O0|O
specification) or the Y P register (at time of 30H |[DOH| O |oOH| O | 0O|1]1
I'Y specification) becomes the page address 30H|FoH!| o |200/0]0l1]0
of the data memory [ir] (MODEL2/3). 20H |s0H| o lsonl1l1l0l0
Code MSB LSB eD=1,U=0| 18 | 25 1 |4 |0|0|0]O
‘1]1]ofof1l1]1]o]|ceH oD=1,U=1] 18 | 25 | 1 |04 [0o]o0]1]0

‘olofolo]1]1]1]ir JoEHOFHD

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

Flag I1/I0fU|D|N|V |C|Z
-\ =|gogdy g4 8 9
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4 INSTRUCTION SETS

ADC BA, rp [iii11111111#ed with carry rp reg. to BA reg. /[T HEMees 1]

Function BA -« BA+rp+C Mode Src: Register direct
Adds the content of the rp register (BA/HL/ Dst: Register direct
IX/1Y) and the carry (C) to the BA register. Example SelValue Result
Code MSB LSB sC
t]1]ojof1l1]1]1]cRH BA L | C | BA IV C 2z
0fo0fofo]1] m JoaH-orHO 1380H |3546H| O |48C6H| 0| 0|0 0
1380H |3546H| 1 |48c7H| 0|0 |0 0
O | Mnemonic | Code 1380H |EC80H| 0 |ooooH| 0|0 | 1|1
BA|00| ADC BA, BA | 04H 5218H |4174H| O |938CH| 1| 1|0 |0
HL| 01| ADC BA, HL | O5H 5342H [C32AH| 1 |166DH| 0 |0 | 1|0
IX 10| ADC BA, IX | 06H oeBA)

IY (11| ADC BA,IY | O7H

Flag I1|{I0JU/D|N|V | C|Z
-] =|=]¢ ]t |1

ADC BA, #mmnn |j|Add with carry immediate data mmnn to BA reg. [///////]]]]]]]]]|4lycles |||

Function BA - BA+mmnn +C Mode Src: Immediate data
Adds the 16-bit immediate data mmnn and Dst: Register direct
the carry (C) tothe BA register. Example Set Value Result
Code MSB LSB scC
(1[1]ofofr]1]1]1]crH BA |mmnn| C | BA "oV T2
‘0‘1‘1‘”0‘0‘0‘0'6% 1380H | 3546H| O [48C6H| 0 | 0| 0| O
p— 1380H |3546H| 1 [48C7TH| 0| 0| 0| O
‘ n.n_ |”” 1380H |[EC80H| O [0000H | 0 | 0 | 1 | 1
T Tmm [mm 5218H |4174H| O |938CH| 1|1 |0 |0
5342H [C32AH| 1 |166DH| 0 | 0 | 1|0
Flag im{oju|D|N|V|C|Z
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4 INSTRUCTION SETS

ADC HL, rp [ii1111111#ed with carry rp reg. to HL reg. [T BgNEs 11

Function HL « HL+rp +C
Adds the content of the rp register (BA/HL/
IX/1Y) and the carry (C) to the HL register.

Code MSB

LSB

‘1f1]ofof1l1]1]1]cFH

Mode

Example

‘olof1]ofJo[1] mp J2aH-27HD

0 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|{I0j]U/D|N|V|C|Z
— =] =|=]t |t ||

Src: Register direct
Dst: Register direct

Set Value Result
SC
HL p C HL NIV Ic]z
1380H | 3546H 0 48C6H| 0 (0 | 0O | O
1380H | 3546H 1 48C7TH| 0 (0| 0| O
1380H | EC80H 0 O00OH| O [0 |1 |1
5218H | 4174H 0 938CH| 1 (10| O
5342H |C32AH 1 166DH| O [0 |1 | O
(rp£HL)

ADC HL, #mmnn |j|Add with carry immediate data mmnn to HL reg. ////////1]]]]]]]]]]B/¢ycles |||

Function HL « HL + mmnn + C Mode Src: Immediate data
Adds the 16-bit immediate data mmnn and Dst: Register direct
the carry (C) to the HL register.
y(© 0 Example Set Value Result
Code MSB LSB sc
(1[1]ofofr]1]1]1]crH HL |mmnn| C | HL oo e1>
\0\1\1\0|0\0\0\1|61H 1380H |3546H| O |48Cc6H| 0 |0 |0 | O
p— 1380H [3546H| 1 |48C7H| 0|0 |0 | O
‘ nn, |”” 1380H |[EC80H| O |000OH| 0 |0 |1 |1
‘ m o m |mm 5218H | 41744 | O |938CH| 1 |1 |0 |0
— 5342H |C32AH| 1 |166DH| 0|0 |1 | 0
Flag IL|{I0|U|D|N|V|C|Z
— == =]t ]|
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4 INSTRUCTION SETS

ADD A, r [T v veg. to Aveg. [T RISy es 1

Function A —« A+r Mode Src: Register direct
Adds the content of ther register (A/B) to the Dst: Register direct
A register. Example Set Value Result
Code MSB LSB sC
ofofo]o]o]o]o]r JooroiHDo A & A INTVTIcTz
0 r Mnemonic Code «D=0,U=0| 18H 25H 3DH |0/ 0|00
Alo ADD A, A 00H 30H DOH OO0H 0/0(1]1
Bl1 ADD A, B 01H 30H FOH 20H 0o/0(10
30H 50H 80H [1(1/0]0
Flag O UIDINJVICIZ +D=1,U=0| 18 | 24 | 42 |0|0|0]|O
Bl S S N eD=1,U=1| 18 | 24 | 02 |0|O0 1|0

ADD A, #nn jljjjii111111#ed immediate data nn to A reg. J//[HTTHINTTTITTIITTIIIIITIRIGNIES 1]

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
‘oJofofofJoo]1]o0 JozH Al A TV el z
T nn T ]m +D=0,U=0| 18H | 25H [ 3DH |0 |0 |0 |0
30H | DOH | OOH |0 |0 |11
Flag mjo|/u/bD|N|jVv|C|zZ s04 | Fod | 200 lolol1lo
il el LS S K B K 30H | 50H | 80H | 1|1|0]|0
+D=1,U=0| 18 24 42 |olofo|o
+D=1,U=1| 18 24 02 [ofjol1]o0

ADD A, [BR:] ifiiii1iadd tocation [BR:N to Areg. [T RIEHEI&S [1]

Function A — A +[BR:ll] Mode Src: 8-bit absolute
Adds the content of the data memory to the A Dst: Register direct
register. The data memory address has been
specified by the content of the BR register Example | SetValue Result
(upper byte specification) and the 8-bit A |BRI]| A s ]
absolute address |1 (lower byte specification). N VIC|Z
The content of the EP register becomes the +D=0,U=0| 184 | 25H | 3DH |0 |0 |0 | O
page address of the data memory (MODEL 2/3). 30H | DOH | OOH |0 |0 |11
Code MSE LSB 30H FOH 20H | 0|0|1|O0
\0\0\0\0|0\1\0\0|04H 30H | 50H | 80H |1|1|0]0
— «D=1,U=0| 18 24 42 |ojojo]oO
I N | eD=1,U=1| 18 | 24 | 02 |0|0|1]o0
Flag IL|I0j]U|D|N|V|C|Z

-\ =gogdy g4 8 9
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4 INSTRUCTION SETS

ADD A, [AAN] jiiii1i11mad tocation [hhit] to A reg. /I[NNI YRGS 111

Function A — A +[hhll]
Adds the content of the data memory that has
been address specified by the 16-bit absolute
address hhll to the A register.
The content of the EP register becomes the

page address of the data memory (MODEL 2/3).

Code MSB LSB
‘olofoloJo]1]0]1 JosH
I . |
. hh o Inh

Flag imjiofu[p|[N[v]c]|z

-\ =|gogdy g4 8 9

ADD A, [HL] [iii111111#dd location [HL] to A reg. [I[[IHHHITTTTIINITTIIITITIIIIIIR RGeS 111

Function A — A +[HL]
Adds the content of the data memory that has
been address specified by the HL register to
the A register.
The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

Code MSB LSB
‘oflofoloJolo]1]1 JosH
Flag IL{I0jU|D|N|V|C|Z

-\ = |gogdy g4 8 9

ADD A, [ir] l1111111p¢d 1ocation [ir reg] to Arveg. [N Kyohes 1]

Mode

Example

*«D=0,U=0

«D=1,U=0
*D=1,U=1

Mode

Example

*D=0,U=0

*D=1,U=0
*D=1,U=1

Src: 16-bit absolute
Dst: Register direct

Set Value Result
SC

A [hhiN] A NTvVIclz
18H | 25H | 3DH [0 |0 |0 | O
30H | DOH | OOH |0 |0 |1 |1
30H | FOH | 20H |0 |0 |1 |0
30H | 50H | 80H |1 /1|00

18 24 42 |0]|0|0]0

18 24 02 ([0j0|1|0

Src: Register indirect
Dst: Register direct

Set Value Result
SC

A [HL] A NTvVIcTzZ
18H 25H [ 3DH |00 |00
30H | DOH | OOH |0 |0 |1 |1
30H FOH 20H 00|10
30H 50H 80H [1/1|0/|0

18 24 42 00|00

18 24 02 oj0|1|0

Function A — A +]ir] Mode Src: Register indirect
Adds the content of the data memory that has Dst: Register direct
been address specified by their register (IX/
1Y) to the A register. Example Set Value Result
The content of the XP register (at time of 1X A [ A SC
specification) or the Y P register (at time of N|VIC|Z
I'Y specification) becomes the page address +D=0,U=0| 18H | 25H | 3DH |0 |0 |0 |O
of the data memory (MODEL 2/3). 30H | DOH | OOH [0 |0 |11
Code MSB LSB 30H | FOH | 20H |[0| 0|10
‘olofoloJo1]1]ir]osHo7HO S0H | S0H | 80H |1/1]0]0
. +D=1,U=0| 18 24 42 |oj0|0|o0
O ir Mnemonic | Code eD=1U=1| 18 Y 02 olol1lo
IX| 0| ADD A,[IX] | 06H
IY|1 | ADD A,[lY] | O7H
Flag ImL|Io|ju|D|IN|V|C|Z
- —|op 8 4 73
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4 INSTRUCTION SETS

ADD A, [ir+dd] jjjiiiipdd location [ir reg. + dd] to A reg. [T es 111

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 their Example | SetValue Result
register (IX/1Y) and the displacement dd. A |firedd]| A SC
The displacement dd is handled as sighed N VIC|Z
data and the range is-128 to 127. D=0,U=0| 184 | 25H | 3DH |0 |0 |0 | O
The content of the XP register (at time of 1X 30H | DOH | OOH |00 |11
specification) or the Y P register (at time of 30H | FOH | 20H |olo |10
I'Y specification) becomes the page address 30H | 50H | soH |1/1/0]0
of the data memory (MODEL 2/3). «D=1U=0| 18 o 2 olololo
Code MSB LsB «D=1,U=1| 18 24 02 [ofjol1]o0

‘1]1]ojo]1[1]1]0]|cEH

‘ololofoJo]o]o [irJooro1Ho

. d;d |

O ir Mnemonic Code
IX| 0 |ADD A, [IX+dd] | OOH
IY | 1 |ADD A, [lY+dd]| O1H

Flag I1|{I0JjU/D|N|V | C|Z
- —=1gpg s o 8 19

ADD A, [ir+L] jiiiiimad location [ir reg. + LT to Areg. [N BgdeYes 111

Function A — A +]Jir+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 Example Set Value Result
register (IX/1Y) and the content of the L A g | A SC
register. N/ VIClZ
The content of the L register is handled as D=0,U=0| 184 | 25H | 3DH |0 |0 |0 | O
signed data and the range is-128 to 127. 30H | DOH | OOH |00 |11
The content of the XP register (at time of 1X 30H | FoH | 204 |olol1]0
specification) or the Y P register (at time of 30H | soH | son 1111100
1Y specification) becomes the page address .D=1U=0| 18 21 2 lolololo
of the data memory (MODEL 2/3). D=1 uU=1| 18 o 2 Tololzlo

Code MSB LSB
‘1]1]ojo]1[1]1]o0]|cEH

‘olofoloJo]o]1]ir]ozr/o3HD

O ir Mnemonic Code
IX| 0 |ADD A, [IX+L]| 02H
IY | 1 |ADD A, [IY+L]| O3H

Flag I1|{I0JU/D|N|V | C|Z
- = gpg s o 8 19
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4 INSTRUCTION SETS

ADD [HL], A lliii111111#dd A reg. tolocation [HLT [T A AYHRES 111

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 HY | A | [HU SC

page address of the data memory (MODEL 2/3).

+D=0,U=0| 18H | 25H | 3DH
30H | DOH | OOH
30H | FOH | 20H
‘olofoloJo]1]0]0 JoaH 30H | 50H | 8OH
+D=1,U=0| 18 | 24 | 42
eD=1,U=1| 18 | 24 | 02

Code MSB LSB
‘1]1]ojo]J1]1]1]o0]cEH

Flag I1{I0jU/D|N|V | C|Z
- | = 1gpQg s o 9 1

o|lo|lr O O O|Z2
olo|lr 0 0 o<
RrlOolo R r O|lO
olo|lo o +» O|N

ADD [HL], #nn Jjjjjj//pdd immediate data nn to location [HL] ////1I1IITHITHIHIHIIIE G es 1]

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 SC

[HL] nn [HL]

page address of the data memory (MODEL 2/3).

«D=0,U=0| 18H 25H | 3DH

N|v]c]z
Code MSB LSB 0101919
Altfolo]ls]4o]cen o | Fon | 20 0010
‘olofolofo]1]o0]1 JosH 30H | 50H | 80H |1|1|0 |0
T a0 |m +D=1,U=0| 18 | 24 | 42 [0|0]0]o0
—_— +D=1,U=1| 18 | 24 | 02 |[o|o|1]o0

Flag njo/u[p[N]v]c]|z

- | = 1gpQg s o 9 19
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4 INSTRUCTION SETS

ADD [HL], [ir] ii1iidd 1ocation [ir reg.] tolocation [HL] ///{[HINIIIIIIIIIIIIBK#Kes 1]

Function [HL] < [HL] + [ir] Mode Src: Register indirect
Adds the content of the data memory that has Dst: Register indirect
been address specified by their register (1X/
1Y) to the data memory that has been address ~ EX@mple | Set Value Result
specified by the HL register. HU | [ | [HU SC
The content of the EP register becomes the N VIC|Z
page address of the data memory [HL] and *+D=0,U=0| 184 | 25H | 3DH |0 |0 | 0| O
the content of the XP register (at time of IX 30H | DOH | OOH |00 |11
specification) or the Y P register (at time of 30H | FOH | 20H |olo |10
1Y specification) becomes the page address 30H | 50H | soH |1/1/0]0
of the data memory [ir] (MODEL2/3). «D=1U=0| 18 o 2 olololo
Code MSB LSB +D=1,U=1| 18 24 02 |[0|0|1]|0

‘1]1]ofof1l1]1]o]|cEH

‘ololofoJo1]1 [ir|osHo7HO

O ir Mnemonic Code
IX| 0 |ADD [HL], [IX]| 06H
IY| 1 |ADD [HL], [IY]| O7H

Flag I1/I0JU/D|N|V |C|Z
-\ =gogdy g4 8 9

ADD BA, rp iiiimad rp reg. to BA reg. [T Ak

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 sC
2]1]ojofrfa]1]1]crH BA | ™ | BA "NV ez
‘ 0 ‘ 0 ‘ 0 ‘ 0 |0 ‘ 0 ‘ rb IOOH—03HD 1380H | 3546H (48C6H| O | 0| 0| O
. 1380H |[EC80OH|0000H | O |0 | 1 | 1
O | _rp_| Mnemonic | Code 5218H | 4174H |938CH| 1 | 1 | 0| 0
BA|00| ADD BA, BA | 00H 5342H |C32AH|166CH| 0 | 0 | 1| 0
HL|01| ADD BA,HL | O1H ('p2BA)

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

Flag I1/I0JU/D|N|V |C|Z
-l ===t ]t ]2
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4 INSTRUCTION SETS

ADD BA, #mmnn |j|Add immediate data mmnn to BA reg. [////|//1[HHHHTTTHITTTIHIB R es 1]

Function BA — BA + mmnn Mode Src: Immediate data
Adds the 16-bit immediate data mmnn to the Dst: Register direct
BA register.
Example Set Value Result
Code MSB LSB SC
1]1]ojofojojo]o]coH BA [mmnn| BA "IV TC Tz
7 Thnn T qm 1380H | 3546H [48C6H| 0 |0 | 0 | O
; ; ; — ; ; 1380H |[ECBOH|O000OH | 0 | O | 1 | 1
| Jm.m, [mm 5218H | 4174H [938CH | 1 |1 |0 | O
Flag n|owlUlDINIVIC]|Z 5342H |C32AH|[166CH| 0 |0 |1 | O
T I A T S A

ADD HL, rp jiiiiiinimed v reg. to HL reg. [T BesIsI1

Function HL —~ HL +rp Mode Src: Register direct
Adds the content of the rp register (BA/HL/ Dst: Register direct
IX/1Y) to the HL register.
Example Set Value Result
Code MSB LSB SC
1]1jojofa]1]1]1]cFH HL o | HE Py T T2
‘ 0 ‘ 0 ‘ 1 ‘ 0 |0 ‘ 0 ‘ D |20H_23HD 1380H | 3546H |48C6H| 0 |0 |0 | O
: 1380H |EC80H|0000H | 0 | 0 | 1| 1
O | | Mnemonic | Code 5218H | 4174H [938CH| 1 | 1 | 0| 0
BA|00| ADD HL, BA | 20H 5342H |C32AH|166CH| 0 | 0 | 1| 0
HL|01| ADD HL,HL | 21H o)

IX|10| ADD HL, IX | 22H
IY |11| ADD HL,IY | 23H

Flag I1{I0jU/D|N|V | C|Z
=== ]| t]s

ADD HL, #mmnn |j|Add immediate data mmnn to HL reg. ///////IHTTHITTTTITTTTTIITTRRYRes []]

Function HL —~ HL + mmnn Mode Src: Immediate data
Adds the 16-bit immediate data mmnn to the Dst: Register direct
HL register.
Example Set Value Result
Code MSB LSB sC
1][1]ojofojojo 1]ciH HL - fmmnn | HL P9y Te T 7
T Tnn T qm 1380H | 3546H [48C6H| 0 |0 | 0 | O
; , , — ; } 1380H |[ECBOH|O000OH | 0 | O | 1| 1
| mom_ Jmm 5218H | 4174H [938CH| 1 |1 |0 | O
Flag miowlulDIN|VIC|Z 5342H |C32AH|166CH| O |0 | 1 | O
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4 INSTRUCTION SETS

ADD X, rp [iiinipgd o veg. to X reg. [T SO 1

Function IX « IX+rp Mode Src: Register direct
Adds the content of the rp register (BA/HL) Dst: Register direct
tothe X register.
Example Set Value Result
Code MSB LSB SC
t]1]ojof1l1]1]1]cRH X X TV T ez
\o ‘ 1 ‘ o\o |0‘0‘0 \rp|40H/41H|j 1380H | 3546H [48C6H| 0 |0 | 0 | O
: 1380H [EC80H|[0000H | 0 | 0 | 1 | 1
O | Mnemonic | Code 5218H | 4174H [938CH| 1 |1 | 0 | O
BA| 0 | ADD IX, BA | 40H 5342H |C32AH|166CH| 0 | 0 [ 1 | O
HL| 1| ADD IX,HL | 41H

Flag I1/I0JU|D|N|V |C|Z
— === ]tt]t]

ADD X, #Zmmnn jjjjjadd immediate data mmnn to I reg. //I//[[HHTHITTTHITTIIIITRIYE es 1]

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
IX mmnn IX
1l1/ojofojoj1]o]ceH N[v][c]z
‘ T nn |nn 1380H | 3546H [48C6H | 0 |0 | 0 | O
—_— 1380H |EC80H|0000H | 0 | 0| 1| 1
. omm ]mm 5218H | 4174H [938CH| 1 | 1 [0 | O
Flag L/w|lUlDIN|VIC|Z 5342H |C32AH|166CH| 0 |0 | 1 | O

-] =|=]t ]t |1

ADD 1Y, rp [ ro veg. 0 VY veg. [T A8 1]

Function 1Y < IY +rp Mode Src: Register direct
Adds the content of the rp register (BA/HL) Dst: Register direct
tothelY register.
Example Set Value Result
Code MSB LSB SC
1]1]ojof1]1]1]1]|CFH o | Y TV ez
[o]1]o]o]o o1 [rp|a2riasHD 1380H | 3546H |48C6H| 0 [0 | 0| O
- 1380H |[ECBOH|O000OH | O | O | 1 | 1
0| _rm | Mnemonic | Code 5218H | 4174H [938CH| 1| 1| 0| O
BA| O | ADD IV, BA | 42H 5342H |C32AH[166CH| 0 | 0| 1| O
HL| 1 | ADD IY,HL | 43H

Flag I1|{I0JU/D|N|V | C|Z
-] =|=]¢ ]t |1
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4 INSTRUCTION SETS

ADD 1Y, #mmnn jjjjjjadd immediate data mmnn to I reg. //////1TTTTITTTTTHITTTIIB G es 1]

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]1]ojofojoj1]1]caH Yo jmmon | Y ESTV e T 2
T Thn [nn 1380H | 3546H [48C6H| 0 [0 | 0 | O
; ; ; — 1380H |[ECBOH|O000OH | 0 | O | 1 | 1
. m.m [mm 5218H | 4174H [938CH | 1 |1 |0 | O
Flag 11110l U viCclz 5342H |C32AH|[166CH| 0 |0 |1 | O

- =l=]=]t] ]2

ADD SP, rp [iiiiiimimad v reg. o SP T A )

Function SP — SP +rp
Adds the content of the rp register (BA/HL)

Mode

Src: Register direct
Dst: Register direct

Code

to the stack pointer (SP).

MSB

LSB

Example

‘1]1]olofJ1l1]1]1]cFH

‘o[1]o]o]o]1]o]rp]|aar/asHO

O r

Mnemonic

Code

BA
HL

ADD SP, BA
ADD SP, HL

44H
45H

Flag

11

U

D

N

Vv

C

z

!

!

!

Set Value Result
SC
SP p SP NIVvIiclz
1380H | 3546H |48C6H| 0 | 0 |0 | O
1380H |[EC80H|0000H |0 |0 | 1 | 1
5218H | 4174H [938CH| 1 |1 |0 | O
5342H [C32AH|166CH| 0 | 0 |1 | O

ADD SP, #mmnn ||j|add immediate data mmnn to SP [/ IESEES 1]

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/ojof1l1]1]1crH SPmman| SPFTV ez
‘0‘1‘1‘0“‘0‘0‘0'68,_' 1380H | 3546H |48C6H| 0 |0 | 0 | O
E— 1380H |[EC80H|0000H | 0 | 0 | 1 | 1
‘ n.on |”” 5218H | 4174H [938CH| 1 |1 |0 | O
‘ m m. |mm 5342H |C32AH|166CH| 0 |0 |1 | O
Flag I1{I0|U|D|IN|V|C|Z
— == |—-]t]t]
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4 INSTRUCTION SETS

AND A, I [IIHITTHITTTHITTTHHgGical AND of r reg. and A reg. /[T RIGHIES 111

Function A - AOr Mode Src: Register direct
Takesalogica product of the content of the r Dst: Register direct
register (A/B) and the content of the A E | s | |
register and stores the result in the A register. xample et value Resu tsc
Code MSB LsB A B A INTVTcTz
‘ofof1]o]Joo]o]r JeoHr1HO w0 e om0 = -1 o
O r Mnemonic | Code 5AH | ASH | OOH |0 |- | - |1
A|O| AND A A | 20H D6H | 93H | 92H |1 |- |- |0

B |1 AND A, B 21H

Flag I1/I0JU/D|N|V |C|Z

| =]=]=1t|=]-]1

AND A, #nn jii1111//Nogical AND of immediate data nn and A reg. ////////1/1/1111/1//RIthcles 1]

Function A « AOnn Mode Src: Immediate data
Takesalogical product of the 8-bit immedi- Dst: Register direct
ate data nn and the c_ontent of th(_e A register Example Set Value Result
and stores the result in the A register. <
Code MSB LSB A nn A INTVTIcTz
oJoj1]ofojo1 0] 3BH | 61H | 21H |0 |- | -0
\ nn |nn 5AH | ABH | OOH |0 | —| -1
D6H 93H 2H |1 |-|-1]0
Flag IL|I0jU|D|N|V|C|Z

—_ | = = | = t - | -

AND A, [BR:] iiiiiliLogical AND of location [BR:I1] and A reg. J////[HIIIIIIIIIRCIes /]

Function A — AO[BR:II] Mode Src: 8-bit absolute
Takes alogical product of the content of the Dst: Register direct
data memory and the content of the A register
and stores the result in the A register. The Example | SetValue Result
data memory address has been specified by A |[BRI]| A SC
the content of the BR register (upper byte N VIC|Z
specification) and the 8-bit absolute address || 3BH | 61H | 21H |0 |- |- |0
(lower byte specification). 5AH | ABH | OOH [0 | - |- |1
The content of the EP register becomes the De6H | 93H | 92H |1 1= =10
page address of the data memory (MODEL 2/3).

Code MSB LSB

‘ofol1]ofo]1]o0]o0|2an
I D |
Flag inlwjulp|[N|v]c]z
R e e T I I
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4 INSTRUCTION SETS

AND A, [AAI] jiii1111Kogical AND of location [hhil] and Areg. /i///[[HITTTTIITITIIIIBRIeS (1]

Function A < A O[hhll]
Takesalogical product of the content of the
data memory that has been address specified
by the 16-bit absolute address hhll and the
content of the A register and stores the result
inthe A register.
The content of the EP register becomes the

page address of the data memory (MODEL 2/3).

Code MSB LSB

‘ofof1]ofJol1]0]1]esH
I |

. h.h |nh

Flag

Mode

Example

1110 U |D

NV | C|Z

1=

Src: 16-bit absolute
Dst: Register direct

Set Value Result
SC
A [hhiN] A NTvVIclz
3BH 61H 21H O -|-1]0
5AH A5H OO0H 0| -|-]1
D6H | 93H P2H |1 |-|-1]0

AND A, [HL] [iii11111i)Hegical AND of location [HL] and A reg. J////[{HHIIITTIIIIIIITIAKIEeS 1]

Function A — A O[HL]
Takes alogical product of the content of the
data memory that has been address specified
by the HL register and the content of the A
register and stores the result in the A register.
The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

Code MSB LSB
‘ofof1]ofJolo]1]1]23H
Flag nlwofulp[N|v]c]z

=] =]=1t|=]=]t

Mode

Example

Src: Register indirect
Dst: Register direct

Set Value Result
SC
A [HL] A NTvVIcTzZ
3BH | 61H 21H |0 |-| -0
5AH | ASH | OOH |0 |- |- |1
D6H | 93H P2H |1 |-|-1]0

AND A, [ir] [l1ii11111111Hggical AND of location [ir reg] and A reg. [[/I///[IIIIIIIIIEKYces I1]

Function A — A Ofir]

Flag I1|/I0jU|D|IN|V|C|Z
Takes alogical product of the content of the N U N I O U N B
data memory that has been address specified
by their register (1X/1Y) and the content of Mode Src: Register indirect
the A register and stores the result in the A Dst: Register direct
register.
The content of the XP register (at timeof X~ EXample | Set Value Result
specification) or the Y P register (at time of A [if] A SC
I'Y specification) becomes the page address N V|C Z
of the data memory (MODEL 2/3). 3BH | 61H | 21H |0 |- |-|0O
Code MSB LSB 5AH | A5H OOH |0 |—-|—-]1
[ofof1]ofo[1]1 i |26H27HO Den | osH | 9H |1 -1-10
O 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] jjjjjjijLogical AND of location [ir reg. + dd] and Areg. JJ/////11111111111ycles ]

Function A — A O[ir+dd]
Takes alogical 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 1X
specification) or the Y P register (at time of
I'Y specification) becomes the page address
of the data memory (MODEL 2/3).

Code

Flag

Mode

Example

MSB LSB
(11]ofof1l1]1]0]cEH

‘oflof1]o]o]o]o]ir]eom21HO

. d.d |ad
ir Mnemonic Code

IX| O |AND A, [IX+dd]| 20H

IY| 1 |AND A, [IY+dd]| 21H

I1{I0jU/ DNV |C|Z

===t |=]=]t

Src: Register indirect with displacement
Dst: Register direct

Set Value Result
) SC
A [irtdd] | A NIVIClz
3BH 61H 21H |0 | -|—-|0O
5AH | ABH | OOH |0 | - |- |1
D6H | 93H P2H |1 |-|-|0

AND A, [ir+L] [iii/Mogical AND location [ir reg. + L] and Areg. //I/I//[[IIIIIIIMItYcles [I]

Function A — A OJir+L]

Code MSB LSB
Takes alogical product of the content of the (11]ofof1l1]1]0]cEH
data memory and the content of the A register
and stores the result in the A register. The 0Jof1lofoo]1]ir]22Hr23HO
data memory address has been specified by ir Mnemonic | Code
the sum of the content of the ir register (IX/
1Y) and the content of the L regiztger. ( IX] O JAND A, [IX+L]| 22H
The content of the L register is handled as IY | 1 AND A [Iv+L]] 23H
signed dataand the range is -128 to 127. Flag nlolulpINTviclz
The content of the XP register (at time of 1X I I O IO RO I
specification) or the YP register (at time of
I'Y specification) becomes the page address Mode Src: Register indirect with index register
of the data memory (MODEL 2/3). Dst: Register direct
Example Set Value Result
A [ir+L] A S¢
NV HC|z
3BH | 61H | 21H |0 |- |- |0
5AH | ABH | OOH |0 |- |- |1
D6H 93H P2H |1 |-|—-|0
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AND B, #nn |liiji1I/INbgical AND of immediate data nn and B reg. ///////////111111/1//1B/¢ycles [/]

Function B —~ B Onn Mode Src: Immediate data
Takesalogica product of the 8-bit immedi- Dst: Register direct
ate data nn and the content of the B register E | Set Val Result
and stores the result in the B register. xample et value esu <c
B B
Code MSB LSB nn NIvIiclz
1]1/ojof1]1]1]0]cEH 3BH | 61H | 21H |0 |- |- |0
‘1‘0‘1‘1|O‘O‘O‘O|BOH 5AH | ASH | OOH |0 | - |- |1
——— 1 D6H 93H P2H |1 |-|-1]0
‘ ) ) ) n . n ‘ ‘ ‘ |nn
Flag IL|{I0|U|[D|IN|V|C|Z

=] =|=]t ==t

AND L, #nn ijiii11INpgical AND of immediate data nnand L reg. //////////111111/1/1/RItycles []

Function L « L Onn Mode Src: Immediate data
Takesalogica product of the 8-bit immedi- Dst: Register direct
ate data nn and the content of the L register E | Set Val Resul
and stores the result in the L register. xample et value esult
sC
Code MSB LSB L nn L INTvTcTz
1]1]ojof1]1]1 0]|cEH 3BH | 61H | 21H |0 |- | -] 0
‘1‘0‘1‘1|0‘0‘0‘1|31H 5AH | ABH | OOH |0 |- |-|1
—— 1 D6H 93H P2H |1 |-|-1]0
o e
Flag InL|{I0|U|D|N|V|C|Z

=] =|=]t ==t

AND H, #nn [jjiii11]11/iogical AND of immediate data nn and H reg. ////////11111/11111111Ritycles J/]

Function H « HOnn Mode Src: Immediate data
Takesalogical product of the 8-bit immedi- Dst: Register direct
ate data nn and the content of the H register E | Setval Result
and stores the result in the H register. xample et value esu <
Code MSB LSB H nn H O NTvIiclz
1]1jojofi]1]1]0]cEH 3BH | 61H | 21H |0 |- | -] 0
‘1‘0‘1‘1'0‘0‘1‘0'334 5AH | A5H | OOH |0 |- |—-|1
D6H | 93H | 92H |1 |-|-|0
. onn e
Flag IL|I0jU|D|N|V|C|Z

===t ]=|=-]¢
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4 INSTRUCTION SETS

AND SC, #nn jijjjiiikogical AND of immediate data nn and SC ////I////H111H11111111@¢ycless [/]

Function SC ~ SC Onn
Takesalogical product of the 8-bit immedi-
ate data nn and the content of the system
condition flag (SC) and sets the result in the
system condition flag (SC).

Code MSB LSB
‘1]ofof1]1]1]0]0]ocH
. nnn_ |m

Flag nlwolulp[N|v]c]z

A A

Mode

Example

Src: Immediate data
Dst: Register direct

Set Value Result

SC
SC | IL/I0OJU|D|N|V|C]|Z
3BH|6IH|0|0O|1]0|0|0|0]1
5AH|ASH|0|0|O0O|0|0O|0O|O0]|O
D6H | 93H |[1|0|0|1|0|0|21|0

AND [BR:Il], #nn Jj/Logical AND of immediate data nn and location [BR:II] //////////B cycles J/]

Function [BR:ll] « [BR:II] Onn
Takes alogical product of the 8-bit immedi-
ate data and the content of the data memory
and stores the result in that address. The data
memory address has been specified by the
content of the BR register (upper byte
specification) and the 8-bit absolute address ||
(lower byte specification).
The content of the EP register becomes the

page address of the data memory (MODEL 2/3).

Code MSB LSB
‘1]/1]of1]1]o]0]0|D8H

‘ n n |nn

Flag

Mode

Example

IL{I0jJU/DIN|V|C|Z
=] =]=]t ==
Src: Immediate data
Dst: 8-bit absolute

Set Value Result

) ) SC
[BR:I]| nn |[BR:l] NTVIcz
3BH 61H 21H |0 | -|—-|0O
5AH | ABH | OOH |0 | - |- |1
D6H | 93H P2H |1 |-|-|0

AND [HL], A llji111]1/Hogical AND of A reg. and location [HL] J/////I1IHIHIIIIIIITIKYE es []]

Function [HL] « [HL] OA
Takes alogical product of the content of the
A register and the data memory that has been
address specified by the HL register and
stores the result in that address.
The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

Code MSB LSB
‘1]1]ofof1l1]1]o]|ceH

‘ofol1]ofo]1]o0]o0|2aH

Flag IL/I0]U|D|N|V|C|Z
—|=]=]=1t]-|-]¢

Mode

Example

Src: Register direct
Dst: Register indirect

Set Value Result
SC
[HL] A [HL] NTVIczZ
3BH | 61H 21H (0| -|-|0
5AH | ASH | OOH |0 |- |- |1
D6H | 93H P2H |1|-]|-|0
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AND [HL], #nn jjjjjjj/Logical AND of immediate data nn and location [HL] /////////////Hcycles [/

Function [HL] —~ [HL] Onn Mode Src: Immediate data
Takesalogica 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 and Example | SetValue Result

stores the result in that address. MO | o | (R SC

The content of the EP register becomes the N|VIC|Z

page address of the data memory (MODEL 2/3). 3BH | 61H | 21H |0 |- |-|0
Code MSB LsB 5AH | ABH | OOH |0 |- |- |1

‘1‘1‘0‘0'1‘1‘1‘0|CEH D6H | 93H P2H (1 |-|-1]0

‘ofof1]ofJol1]0]1]esH

‘ n n |nn

Flag I1/I0fU|D|N|V |C|Z

=] =]=1t|=]=]t

AND [HL], [ir] 1ji1i1//Nogical AND of location [ir reg.] to location [HL] J/////////11/11//Btycles /]

Function [HL] « [HL] OJir] Mode Src: Register indirect
Takes alogical product of the content of the Dst: Register indirect
data memory that has been address specified
by their register (IX/IY) and the data Example | SetValue Result
memory that has been address specified by My | o | ey SC
the HL register and stores the result in data N|V|C|Z
memory [HL]. 3BH | 61H | 21H [0 |- |- |0
The content of the EP register becomes the 5AH | ASH | OOH |0 |- |- |1
page address of the data memory [HL] and DeH | 93H | 92H |11 =-|=1]0

the content of the XP register (at time of IX
specification) or the YP register (at time of
1Y 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|eeHr7HO

O ir Mnemonic Code
IX| 0 |AND [HL], [IX]| 26H
IY | 1 |AND [HL], [IY]| 27H

Flag IL{I0/U|D|N|V|C|Z
===t ]-|-]¢
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4 INSTRUCTION SETS

BIT A, B i1i1i1mgs vit of A reg. with B reg. /[P GV [1]

Function A OB Mode Src: Register direct
Takes alogical product of the content of the Dst: Register direct
B register 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 B A SC
result, but the content of the register is not N VIClZ
changed. 3BH | 61H [ 3BH |0 |- |—-|0
Code MSB LSB 5AH | ABSH | 5AH |0 | - | —| 1
‘1‘0‘0‘1|0‘1‘0‘0I94H D6H 93H De6H |1 | -] -0
Flag I1/I0JU|DIN|V|C|Z

| =]=]=|t|=]-]1

BIT A, #00 [[11ji111]1111]/Mst bit of A reg. with immediate data nn /////[[H11IHIIHITTHITZRYEES [1]

Function A Onn Mode Src: Immediate data
Takesalogical product of the 8-bit immedi- Dst: Register direct
ate data nn and the content of the A register E | Set Val Result
and checks the bits of the A register. xampie et value esu
The flags (N/Z) change depending on the said A n A sC
result, but the content of the register is not N VIC|Z
changed. 3BH | 61H | 3BH |0| - |- |0
Code VSB LsB 5AH | ASH | 5AH [0 |- |- |1
‘1‘0‘0‘1'0‘1‘1‘0'96H D6H 93H D6H |1 | -] -0
. n.n
Flag IL|{I0jU|[D|IN|V|C|Z

—_ | = = | = t - | -

BIT B, #1n [jji1111111///Wést bit of B reg. with immediate data.nn ////1/[H111HH111H1111/21kees 1]

Function B Onn Mode Src: Immediate data
Takes alogical product of the 8-bit immedi- Dst: Register direct
ate data nn and the content of the B register E | Setval Resul
and checks the bits of the B register. xample et value esult
The flags (N/Z) change depending on the said B nn B sC
result, but the content of the register is not N VIC|Z
changed. 3BH | 61H | 3BH |0 | -|—- |0
Code VSB LsB 5AH | ASH | 5AH |0 | - | - |1
‘1‘0‘0‘1|0‘1‘1‘1I97H D6H 93H D6H |1 |- -0
. m
Flag IL|I0j]U|D|N|V|C|Z

—|=]=]=1t]-|-]¢
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4 INSTRUCTION SETS

BIT [BR:Il], #nn jjjjj/mest bit of location [BR:1I] with immediate data nn ////////////]/]/#ycles J]]

Function [BR:Il] Onn Mode Src: Immediate data
Takesalogica product of the 8-bit immedi- Dst: 8-bit absolute
ate data nn and the content of the data E | Setval Resul
memory and checks the bits of the data xample et Value esult
memory. The data memory address has been BRI]| nn |[BRiN SC
specified by the content of the BR register N/ V|C|Z
(upper byte specification) and the 8-hit 3BH | 61H | 3BH |0 |- |- 1|0
absolute address || (lower byte specification). 5AH | A5H | 5AH |0 | - |- |1
The flags (N/Z) change depending on the said D6H | 93H | D6H |1 | =|=1]0
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 (MODEL 2/3).

Code MSB LSB
‘1]1]of1]1]1]o]0]|bcH

‘ n n |nn

Flag IL{I0/U|D|N|V|C|Z
=] =|=]t ==t

BIT [HL], #nn jjifijiif/[Test bit of location [HL] with immediate data nn /////11///1111/]/1B/¢ycles [/]

Function [HL] Onn Mode Src: Register direct
Takesalogica 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 and ~ =X@mple | Set Value Result
checks the bits of the data memory. The flags M | o | HL SC
(N/Z) change depending on the said result, N V|ClZ
but the content of the data memory is not 3BH | 61H | 3BH |0 |- |-10
changed. 5AH | ABH | 5AH |0 |- |- |1
The content of the EP register becomes the D6H | 93H | DeH |1 |-|=10

page address of the data memory (MODEL 2/3).

Code MSB LSB
‘1]ofof1]o]1]o0]1]osH

‘ n n |nn

Flag IL{I0/U|D|N|V|C|Z
=] =|=]t ==t
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4 INSTRUCTION SETS

CALL [hhU] iiininigan subroutine at location [hhlT J// /1T TNYSMAX) cycles [jf

Function <MODELO0/1> Code MSB LSB
[SP-1] - PC(H), [SP-2] - PC(), ‘ 1 ‘ 1 ‘ 1 ‘ 1 |1 ‘ 0 ‘ 1 ‘ 1 |FBH
SP.SP-2, —_—
PC()  [hhll], PC(H) < [hhlI+1] I N |
<MODEL 2/3, Minimum mode> . h.h  ]nh
[SP-1] - PC(H), [SP-2] — PC(),
SP . SP-2, PC() ~ [hhl], Flag L bU DN VICZ
PC(H) - [hhll+1], CB — NB Ml Bl Ml el Ml Ml
<MODEL 2/3, Maximum mode> Mode 16-bit indirect
[SP-1] - CB, [SP-2] — PC(H), Example When NB = 02H in the MODEL2/3, it

[SP-3] — PC(L), SP — SP-3,
PC(L) < [hhil], PCH) — [hhll+1],
CB-NB

After evacuation of the top address +3 value
of thisinstruction to the stack as areturn
address, it unconditionally calls the subrou-
tine. Asthe branch destination address (top
address of the subroutine), the content of the
data memory specified by the 16-bit absolute
address hhll becomes the lower byte and the
content of the following address becomes the
upper byte.

In the maximum mode of the MODEL 2/3,
the currently selected bank address (content
of the CB) is also evacuated upon evacuation
of the return address.

Upon branching in the MODEL 2/3, the bank
address set in the NB isloaded into the CB
and the bank is also changed.

The content of the EP register becomes the
page address of the data memory.

executesthe"CALL [2000H]" instruction in
the physical address 9000H.

NB|CB | PC(logical addr.) | EP | M(032000H) | SP
Before execution|[02H|01H 9000H 03H| ABCDH |0000H
L I
v v
After execution |02H|02H ABCDH 03H| ABCDH |FFFDH

In the above example it branches to the
physical address 012BCDH.

Since thereis no EP in the MODEL0/1, 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) MODEL2/3 (maximum mode)

0OFFFDH
00FFFEH
00FFFFH

03H (PCq))
90H (PCH))
01H (CB)

(2) MODEL2/3 (minimum mode), MODELO/1

00FFFEH
00FFFFH

03H (PC())
90H (PC (H)
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4 INSTRUCTION SETS

CARL qaqrr |j111111Eall subroutine at relative location aarr //////1///11]]/BiMINYEMAX) cycles [/
Function <MODELO0/1> Code

[SP-1] - PCH), [SP-2] - PC(),
SP ~SP-2, PC - PC+qqrr+2

<MODEL 2/3, Minimum mode>
[SP-1] « PCH), [SP-2] - PC(u),
SP —SP-2, PC— PC+qqrr+2, CB - NB

<MODEL 2/3, Maximum mode>
[SP-1] - CB, [SP-2] - PC(H),
[SP-3] < PC(L), SP ~ SP-3, Mode
PC - PC+qqrr+2, CB - NB Example

After evacuation of the top address +3 value
of thisinstruction to the stack asareturn
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-hit relative address qgrr (-32768 to
32767) to the top address +2 of thisinstruc-
tion.

In the maximum mode of the MODEL 2/3,
the currently selected bank address (content
of the CB) is also evacuated upon evacuation
of the return address.

Upon branching in the MODEL 2/3, the bank
address set in the NB isloaded into the CB
and the bank is also changed.

Flag

MSB LSB
‘1[1]1]1]ofo[1]o0]F2H

‘ rr II’T

_ a.d o a
I1{I0OJU/DIN|V |C|Z

Signed 16-bit PC relative

When NB = 02H in the MODEL 2/3, it
executesthe "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 MODEL0/1, 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 (PCw)
00FFFEH| 90H (PC()
00FFFFH| 01H (CB)

(2) MODEL2/3 (minimum mode), MODELO/1

OOFFFEH| 03H (PC())
O0OFFFFH| 90H (PC(+)
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4 INSTRUCTION SETS

CARL cc1, qqrr jjjj[call subroutine at relative location qgrr if condition ccl istrue //////////1111111]

Function <MODELO0/1> Code MSB LSB
If cclis true ‘1]1]1]o]Jo]0] cc1 |ESBH-EBHO
then CARL qqrr e —
else PC . PC+3 | ror ]
<MODEL2/3> . a.a Ja
If cclis true ] ccl Mnemonic Code

then CARL qqrr
else PC . PC+3, NB - CB C 00| CARL C.qqr | E8H
NC|01 |CARL NC,qqrr| E9H
When the condition ccl has been e"st.ablished, Z |10| CARL Zqqrr | EAH
theCPU executesthq .CARL qarr" instruc- NZ| 11 |CARL NZ.qqrr| EBH
tion and when a condition has not been
established, it executes the following Flag IL|I0JU|D|N|V|C|Z
instruction. [N I I I I I O
See"CARL qgrr" instruction.

In the MODEL 2/3, when a condition has not

Mode Signed 16-bit PC relative

been established, the content of the NB Example At thetime of condition establishment,
specifying the branch destination bank operates 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 isas

Condition ccl is of the below 4 types. indicated below. The stack operation is not

ccl Condition done.
C | Cary (Carry flag C = 1) NB|CB| PC(logical addr.)| SP
NC Non Carry (Carry flag C=0) -
_ Before execution (02H|01H 9000H 0000H
Z Zero (Zeroflagz =1) —
NZ Non Zero (ZeroflagZz =0) v
After execution [01H|01H 9003H 0000H

The bus cycle becomes as follows, depending
on whether it is minimum mode or maximum
mode and whether a condition is established

There are no NB and CB in the MODEL0/1.

or not.

Mode Condition Bus cycle
Minimum True 5cycles
Minimum False 3cycles
Maximum True 6 cycles
Maximum False 3cycles
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4 INSTRUCTION SETS

CARS rr [T IgE sabroutine at relative location rr [11/]11]]11]]11]]MiNYSaX) cycles fj]
Function <MODELO0/1>

[SP-1] - PCH), [SP-2] - PC(L),
SP ~SP-2, PC - PC+rr+1

<MODEL 2/3, Minimum mode>
[SP-1] -« PCH), [SP-2] - PC(),
SP ~SP-2, PC~PC+rr+1, CB -~ NB

<MODEL 2/3, Maximum mode>
[SP-1] - CB, [SP-2] - PC(H),
[SP-3] - PC(), SP ~ SP-3,
PC ~PC+rr+1, CB - NB

After evacuation of the top address +2 value
of thisinstruction to the stack asareturn
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-hit relative address rr (-128 to 127)
to the top address +1 of thisinstruction.

In the maximum mode of the MODEL 2/3,
the currently selected bank address (content
of the CB) is also evacuated upon evacuation
of the return address.

Upon branching in the MODEL 2/3, the bank
address set in the NB isloaded into the CB
and the bank is also changed.

Code

Flag

Mode

Example

MSB LSB

1/1]1]1]o]o]o]o]|FoH

r r |rr

1{I0jU|/DN|jV|C|Z

Signed 8-bit PC relative

When NB = 02H in the MODEL 2/3, it
executesthe "CARS $+20H" instructionin
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 MODEL0/1, since there are no NB and
CB, it branches to the physical address
9020H.

Stack content after execution
(1) MODEL2/3 (maximum mode)

00FFFDH
00FFFEH
00FFFFH

02H (PC))
90H (PCH))
01H (CB)

(2) MODEL2/3 (minimum mode), MODELO0/1

00FFFEH
00FFFFH

02H (PC())
90H (PCH))
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4 INSTRUCTION SETS

CARS ccl1, rrjjjjjjljjkall subroutine at relative location rr if condition ccL istrue [/

Function <MODELO0/1> Code MSB LSB
If cclis true ‘1]/1]1]o]Jo]o0] cc1 |EOH-E3HD
then CARS rr :
else PC - PC+2 ‘

r r II’I’

<MODEL2/3> O ccl Mnemonic Code
If cclis true C |00| CARS C,rr | EOH
then CARS rr NC|01| CARS NC,rr | E1H
else PC-PC+2,NB - CB Z |10| CARS Z,1r | E2H
When the condition ccl has been established, NZ|11| CARS NZ,rr | E3H
the CPU execute‘s.the "CARS rr" instruction Flag nlolulpINIvVIcz
and when a condition has not been estab- —— T T T
lished, it executes the following instruction.

See"CARSIT™ instruction.  \jode Signed 8-bit PC relative

In the MODEL 2/3, when acondition hasnot  gyample At the time of condition establishment,

been established, the content of the NB operates the same asthe "CARS rr" instruc-
specifying the branch destination bank tion. When a condition has not been
returns to the current bank address (content of established, the operation of the "CARS
the CB). ccl,ir 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 (Carry flag C = 1) NB|CB| PC(logical addr.) | SP
NC Non Carry (Carry flag C =0) Before execution|02H|01H 9000H 0000H
z Zero (Zeroflagz =1) FJ
NZ Non Zero (Zeroflag 2 = 0) After execution  {01H|01H 9002H (0000H
The bus cycle becomes as follows, depending There are no NB and CB in the MODEL0/1.

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 5cycles
Maximum False 2 cycles
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4 INSTRUCTION SETS

CARS CCZ, rr]/]]]]|&all subroutine at relative location rr if condition cc2 istrue ///////IIIII1IIIIIII

Function <MODELO0/1> Condition cc2 is of the below 16 types.

If cc2is true
then [SP-1]-PCH),
[SP-2] - PC(), SP ~ SP-2,
PC —PC+rr+2
else PC-~PC+3

<MODEL 2/3, Minimum mode>
If cc2is true
then [SP-1] - PCH),
[SP-2] - PC(),
SP ~SP-2, PC - PC+rr+2
CB ~NB
else PC-~PC+3,NB~CB

<MODEL 2/3, Maximum mode>
If cc2is true
then [SP-1]~CB, [SP-2] - PCH),
[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 thisinstruction to the stack as areturn
address, it calls the subroutine. The branch
destination address (top address of the
subroutine) becomes the address resulting
from the addition of asigned 8-hit relative
address rr (-128 to 127) to the top address +2
of thisinstruction.

When a condition has not been established, it
executes the following instruction.

In the maximum mode of the MODEL 2/3,
the currently selected bank address (content
of the CB) is also evacuated upon evacuation
of the return address.

Upon branching in the MODEL 2/3, the bank
address set in the NB isloaded 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).

cc2 Condition
LT | LessThan (INOV]=1)
LE Lessor Equal (ZOINON]=1)
GT Greater Than (ZO[NON]=0)
GE Greater or Equal ([N O N] =0)
Y Overflow (V=1
NV Non Overflow (V=0
P Plus (N=0)
M Minus (N=1)
FO FOis set (FO=1)
F1 Flisset (F1=1)
F2 F2isset (F2=1)
F3 F3isset (F3=1)
NFO FOisreset (FO=0)
NF1 | Flisreset (F1L=0)
NF2 F2isreset (F2=0)
NF3 F3isreset (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 5cycles
Minimum False 3cycles
Maximum True 6 cycles
Maximum False 3cycles
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4 INSTRUCTION SETS

CARS cc2, rr
Code MSB LSB Mode Signed 8-bit PC relative
‘ 1 ‘ 1 ‘ 0 ‘ 0 | 1 ‘ 1 ‘ 1 ‘ 0 |CEH Example At the time of condition establishment when
‘ 1 ‘ 1 ‘ 1 ‘ 1 | C¢2 IFOH—FFHD NB = 02H in the MODEL2/3, Ope.ration of
p— the "CARS cc2,$+20" in the physical
\ rr. |rr address 9000H is as indicated below.
O cc2 Mnemonic |Code NB|CB | PC(logical addr.)| SP
LT | 0000 | CARS LT, rr | FOH Before execution|02H|01H 9000H (0000H
LE | 0001 | CARS LE,Ir F1H Li 9002H + (20H - 2)
GT | 0010 | CARS GT,rr | F2H After execution |02H|02H 9020H FFFDH
GE | 0011 | CARS GE, 11 | F3H e PTTS——
n the above example it branches to the
V | 0100 |[CARS V,rr | F4H .
v | o101 | cars NV Es physical address 011020H.
o In the MODEL0/1, since there are no NB and
P | 0110 | CARS P,rr | FeH CB, it branches to the physical address
M | 0111 |[CARS M, rr | F7H 9020H.
FO | 1000 | CARS FO,rr | F8H .
1 11001 | cars F1 i | Eon Stack content after execution
' (1) MODEL2/3 (maximum mode)
F2 | 1010 | CARS F2,rr | FAH
F3 | 1011 | CARS F3,rr | FBH 00FFFDH| 03H (PC())
NFO| 1100 | CARS NFO, rr | FCH O0OFFFEH| 90H (PCH)
NF1| 1101 | CARS NF1,rr | FDH O00FFFFH| 01H (CB)
NF2| 1110 | CARS NF2,rr | FEH
NF3| 1111 | CARS NF3, rr | FFH (2) MODEL2/3 (minimum mode), MODELO/1
Flag I1|/I0]U|D|N|V|C|Z 00FFFEH| 03H (PC())
JE A I D R A I OOFFFFH| 90H (PCH))
When a condition has not been established,
the operation of the "CARS cc2,$+20H" in
the physical address 9000H is as indicated
below. The stack operation is hot 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 MODEL0/1.
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4 INSTRUCTION SETS

CP A, Tl oare t reg. with A reg. [T RICNEHEE 11

Function A-r Flag I1/I0J]U|D|N|V |C|Z
This function subtracts the content of r JEN I N I B O P N
register (A/B) from the content of the A
register and changes the content of the flag Mode Src: Register direct

(N/V/CIZ) according the result thereof. The
content of the A register is not changed.

Dst: Register direct

Example Set Value Result
Code MSB LSB sc
‘ofof1]1]oo]o]r |3oHm1HD A B A TNTVTCTz
] r Mnemonic | Code 74H | 2AH | 74H |0 |0 |0 | O
AlO CP A A 30H IDH | 1DH | 1DH [0 | 0|0 |1
B|1 CP A B 31H 3CH | 59H | 3CH [1]|0|1]0
C3H | 62H | C3H |[0|1|0]0

CP A, #nn [lii11H111111fprmpare immediate data nn with A reg. /1[I es /1]

Function A -nn Mode Src: Immediate data
This function subtracts the 8-bit immediate Dst: Register direct
data nn from the content of the A register and
changes the content of the flag (N/V/C/Z) Example | SetValue Result
according the result thereof. The content of A nn A sC
the A register is not changed. NV C | Z
74H | 2AH | 74H |0 |0 |0 | O
Code MSB LSB
‘0‘0‘1‘1'0‘0‘1‘0'32H 1DH 1DH 1DH |0 0|0 |1
—— 3CH 59H 3CH |1|0|1]|0
. nin. |nn C3H | 62H | c3H [0 |1]0]0
Flag IL|I0j]U|D|N|V|C|Z

= ==]t|t]t

CP A, [BR:] iiiiigompare location [BR with A reg. /1[NNI es 1]

Function A - [BR:lI] Flag iLjoJulp[N[v]c]|z
This function subtracts the content of the data JN I R P PR PO RN
memory from the content of the A register
and changes the content of the flag (N/V/C/Z) Mode Src: 8-bit absolute

according the result thereof. The data Dst: Register direct

memory address has been specified by the

content of the BR register (upper byte Example Set Value Result
specification) and the 8-bit absol ute address | A BRI SC
(lower byte specification). The content of the NV C|Z
A register is not changed. 7AH | 2AH | 74H |0 |0 |0 |0
The content of the EP register becomes the 1DH | 1IDH | 1IDH (0|0 |0 |1
page address of the data memory (MODEL 2/3). 3CH | 59H | 3CH [1|0|1]0
Code MSB LSB C3H | 62H | C3H |0|1|0 |0
‘oflol1][1]o]1]0]o0|3aH
ENERNTRRN
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4 INSTRUCTION SETS

CP A, [hhN] [11ii1111gompare tocation [hhil] with A veg. /11T RHTes [1]

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 address hhil from the Example | SetValue 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 7AH | 2AH | 74H (0|0 |0 |0
not changed. 1DH | 1DH | 1DH |0 |0 |0 | 1
The content of the EP register becomes the 3CH | 59H | 3cH |1]/0/1]0
page address of the data memory (MODEL 2/3). c3H | 62H | can lol1l0lo0
Code MSB LSB

‘ofof1]1]ol1]o0]1]3sH
N

. nh

Flag I1/I0JU/D|N|V |C|Z
-l ===t ]t ]2

CP A, [HL] imiiiigpmpare location [HL] with A veg. [J11[[[HHHTTTTTIIITTTTIIIIITIITIBRYYes [1]

Function A - [HL] Mode Src: Register indirect
This function subtracts the content of the data Dst: Register direct
memory that has been address specified b
the HLyregi ster from the contensfof the A ’ Example Set value Result
register and changes the content of the flag A [HL] A SC
(N/V/C/Z) according the result thereof. The N/ V| C Z
content of the A register is not changed. 74H | 2AH | 74H |0 0|0 |0
The content of the EP register becomes the 1DH | 1IDH | 1IDH (0|0 |0 |1
page address of the data memory (MODEL 2/3). 3CH | 59H | 3CH |1]|0|1|0
Code MSB LSB C3H | 62H | C3H |0 |1|0 |0

‘ofof1]1]olo]1]1]33H

Flag I1/I0JU|D|N|V |C|Z
— == =]t |t]t]
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4 INSTRUCTION SETS

CP A, [ir] iliiiiiiiggmeare location [ir reg] with A reg. [[[{IHITIIITTTIIIIIIIIIERKHeS (1]

Function A - [ir]

Code

Flag

This function subtracts the content of the data
memory that has been address specified by
their register (IX/I'Y) from the content of the
A register and changes the content of the flag
(N/VIC/Z) according the result thereof. The
content of the A register is not changed.

The content of the XP register (at time of 1X
specification) or the Y P register (at time of

I'Y specification) becomes the page address

of the data memory (MODEL 2/3).

MSB LSB
‘ofof1]1]o1]1]ir|36H/37HO

ir Mnemonic Code
IX| 0| CP AIX] | 36H
IY| 1| CP AIY] | 37H

I1/I0fU|D|N|V |C|Z
- ===ttt

Mode

Example

Src: Register indirect
Dst: Register direct

Set Value Result
. SC
A [ir] A NTvVIcTzZ
74H 2AH 74H |0 0|00
1DH 1DH IDH |0 |0 |0 |1
3CH | 59H | 3CH |1 |0 |10
C3H | 62H | C3H |0 |1 |00

CP A, [ir+dd] jiliiiiigomparelocation [ir reg. + dd] with A reg. [[[[IIIITIIIIAKYCIes []]

Function A - [ir+dd]

Code

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)
according the result thereof. The data
memory address has been specified by the
sum of the content of their register (IX/1Y)
and the displacement dd.

The content of the A register is not changed.
The displacement dd is handled as signed
data and the range is-128 to 127.

The content of the XP register (at time of 1X
specification) or the Y P register (at time of

I'Y specification) becomes the page address

of the data memory (MODEL 2/3).

MSB LSB
‘1]1]ojo]J1]1]1]o0]cEH

‘olof1]1]o]o]o]ir |3oH/31HD

. d.d |

Code
30H
31H

ir Mnemonic
IX| 0| CP A, [IX+dd]
CP A, [IY+dd]

Flag

Mode

Example

I1jIojU/DN|V | C|Z
-l == |-t |||

Src: Register indirect with displacement
Dst: Register direct

Set Value Result

) SC
A irtdd] | A

74H
1DH
3CH

2AH
1DH
59H

74H
1DH
3CH

o r O ol|Z2
r o o o<
o r o o|lO
o o r O|N

C3H | 62H | C3H
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4 INSTRUCTION SETS

CP A, [ir+L] 111i11111/gompare location [ir reg. + L] with A reg. [[1/[[[H111111#igdcles /1]

Function A - [ir+L] Flag I1|{I0jU|DIN|V|C|Z
This function subtracts the content of the data — =l =T=1sls] 3]
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
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/1Y) Example | SetValue Result

and the content of the L register. A Q| A sC

The content of the A register is not changed. N V|C|Z
The content of the L register is handled as 74H | 2AH | 74H (0|0 0| O
signed data and the range is-128 to 127. IDH | 1IDH | 1IDH (0|0 |0 |1
The content of the XP register (at time of 1X 3CH | 59H | 3cH |1/0/1]0
specification) or the Y P register (at time of C3H | 62H | c3H lol1lolo

I'Y specification) becomes the page address
of the data memory (MODEL 2/3).

Code MSB LSB
‘1]1]ojo]1[1]1]o0]|cEH

‘oflol1]1]o]o]1 [ir|32r/33HD

O ir Mnemonic Code
IX| 0| CP A[IX+] | 32H
IY| 1| CP A [IY+L] | 33H

CP B, #nn iji1iii1111111@pmpare immediate data nn with B reg. ////HI11IHITHIITIIIBHEes 1]

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 and
changes the content of the flag (N/V/C/Z) Example | SetValue Result
according the result thereof. The content of B nn B sC

the B register is not changed.

74H | 2AH | 74H

N[v]c]|z

Code MSB LSB 010100
o Lo a1 s S o | oo o)
(1Jo[1]1]1]1]o]o|BcH C3H | 62H | C3H |0/ 1/0 0
om0

Flag iLjio[ul[p[n[v]c]z

— == =]t |t]t]
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4 INSTRUCTION SETS

CP L, #00 [ii111111111111/fpmpare immediate data nn with L reg. /1[I es [

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)
according the result thereof. The content of L nn L sC
the L register is not changed.

Example Set Value Result

74H | 2AH | 74H

N[v]c]|z

Code MSB LSB o101°]°
ENENENC ENENENKY oo son | s | 30 100]1 0
(1Jof1]1]1]1]o]1]|BDH C3H | 62H | c3H |o|1/0]0
—onn

Flag iLjioJul[p|[n[v]c]z

=== ]t |t |7

CP H, #n0 jiji111i11111111fprmpare immediate data nn with H reg. [[[[HHTTHITTTTHITITIIITRIYes 1]

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 and
changes the content of the flag (N/V/C/Z)
according the result thereof. The content of H nn H sC
the H register is not changed.

Example Set Value Result

74H | 2AH | 74H

N[v]c]z

Code MSB LSB o101°]°
ETITT o | oo oo
[1Jof1]1]1]1]1]o]BEH C3H | 62H | c3H |o|1/0]0
— onn

Flag iLjioJul[p|[n[v]c]z

— === ]t ]t

CP BR, #hh jiijijii#gompare immediate data hh with BR reg. //////H11H1111111111BRYIes (1]

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/Z)
according the result thereof. The content of BR hh BR sC

Example Set Value Result

the BR register is not changed. N V| C|Z
Code MSB LSB 74H 2AH 74H (00|00
\1\1‘0‘0|1‘1‘1‘0|CEH IDH | IDH | 1DH (0|0 |0 |1
3CH | 59H [ 3CH |10 |10
(1]of1/1]1]1]1 1]BPH C3H | 62H | C3H |0|1|0]0
. h.h e
Flag InL|{I0|U|D|N|V|C|Z

=== ]| t]s
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4 INSTRUCTION SETS

CP [BR:ll], #nn jjjjjjcompare immediate data nn with location [BR:I] /////////1/1/1/1/|4gycles J]

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) Example | SetValue Result
according the result thereof. The data BRA]| nn | BRI sC
memory address has been specified by the N VIC|Z
content of the BR register (upper byte 74H | 2AH | 74H | 0|0 |0 | O
specification) and the 8-bit absolute address | 1DH | 1IDH | 1DH |0 |0 |0 |1
(lower byte specification). The content of the 3CH | 59H | 3cH |1]/0/1]0
data memory is not changed. c3H | 62H | can lol1l0lo0

The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

Code MSB LSB
‘1]1]of1]1]o]1]1]|DBH
I N N ||

‘ n n |nn

Flag I1/I0JU/D|N|V |C|Z
-l ===t ]t ]2

CP [HL], A lllli111i3bmeare A reg. with location [HL] //[[{HHIITTTIIIITITTIIIIIE Kthes 1]

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 Example | SetValue Result
register and changes the content of the flag MO | A | [HU SC
(N/VICIZ) according the result thereof. The N|VIC|Z
content of the data memory is not changed. 74H | 2AH | 74H (0|0 0|0
The content of the EP register becomes the 1IDH | 1IDH | 1IDH (0|0 |0 |1
page address of the data memory (MODEL 2/3). 3cH | 59H | 3cH |110/11l0
Code MSB LSB C3H 62H C3H |0]1/0]|0

‘1]1]ojo]1[1]1]0]|cEH

‘olof1]1]o]1]0]0 |34

Flag I1|{I0JU/D|N|V | C|Z
-] =|=]¢ ]t |1
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4 INSTRUCTION SETS

CP [HL], #nn [jjjji}i1}|fompare immediate data nn with location [HL] /[//11111111111/1Akycles []]

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 | SetValue Result
register and changes the content of the flag HY | nn | [HU SC
(N/V/C/Z) according the result thereof. The NV C|Z
content of the data memory is not changed. 7T4H | 2AH | 74H |0 0|0 |0
The content of the EP register becomes the 1IDH | 1IDH | 1IDH (0|0 |0 |1
page address of the data memory (MODEL 2/3). 3CH | 59H | 3cH |1]/o0l1l0

‘1]1]ojo]J1]1]1]o0]cEH

‘ofof1]1]ol1]0]1]3sH

‘ n n |nn

Flag I1{I0jU/D|N|V | C|Z
== -]t ]|

CP [HL], [ir] iiiiiigompare location [ir reg] with location [HL] ///[1HIIIIAYCes [1]

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/I'Y) from the content of the ~ EX@mple | SetValue Result
data memory that has been address specified My | | ey sC
by the HL register and changes the content of N|V|C|Z
the flag (N/V/C/Z) according the result 74H | 2AH | 74H |0 |0 |0 | O
thereof. The content of the datamemory is 1IDH | 1IDH | 1DH |0 |0 |0 |1
not changed. 3CH | 59H | 3CH |1]|0 |10
The content of the EP register becomes the c3H | eoH |l esHlol1lolo

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
1Y specification) becomes the page address
of the data memory [ir] (MODEL2/3).

Code MSB LSB
‘1]1]ojofJ1l1]1]o]|cEH

‘ofof1]1]o1]1]ir|36H/37HO

O ir Mnemonic Code
IX| 0| CP [HL], [IX] | 36H
IY| 1 | CP [HL], [IY] | 37H

Flag I1{I0jU/D|N|V | C|Z
=== ]¢ |t |7
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4 INSTRUCTION SETS

CP BA, rp llliiiigbmparerp reg. with BA reg. [N 11]

Function BA -rp Mode Src: Register direct
This function subtracts the content of rp Dst: Register direct
register (BA/HL/IX/1Y) from the content of
the BA register and changes the content of Example | SetValue Result
the flag (N/V/C/Z) according the result BA | m BA SC
thereof. The content of the BA register is not NV ClZ
changed. 3F71H |145AH|3F7IH| 0 | 0O | 0 | O
Code MSB LSB 53D1H |53D1H |53DIH|{ 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
‘olofol1]1]0] rp J18H-1BHO p2BA)
O p Mnemonic | Code

BA|00| CP BA,BA | 18H
HL|01| CP BA, HL 19H
IX[10| CP BA, IX 1AH
Y [11| CP BA,IY 1BH

Flag I1/I0JU/D|N|V |C|Z
-l ===t ]t ]2

CP BA, #mmnn |jjjjICompare immediate data mmnn with BA reg. /////////111/11111//11//BRycles ||

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/VICIZ) according the result thereof. The 8A |mmm| BA SC
content of the BA register is not changed. N/ VIClZ
3F71H |145AH |3F71H| 0 | 0 | 0 | O
Code MSB LSB
‘1‘1‘0‘1|0‘1‘0‘0|D4H 53D1H |53D1H [53D1IH| 0 |0 | 0 | 1
—— A291H |632EH |[A291H| 0O | 1 |0 | O
| n.n. __Jmn 2862H | 4C25H | 2862H | 1| 0 | 1| 0
e w
Flag IL|{I0jU|D|N|V|C|Z
— =] =|=]t |||
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4 INSTRUCTION SETS

CP HL, rp 1iimmiiigemparerp reg. with HL reg. [T BRSNS 111

Function HL -rp Mode Src: Register direct
This function subtracts the content of rp Dst: Register direct
register (BA/HL/IX/1Y) from the content of
the HL register and changes the content of Example | SetValue Result
the flag (N/V/C/Z) according the result HL " HL SC
thereof. The content of the HL register is not N V|C Z
changed. 3F71H |145AH|3F7AH| 0 |0 |0 | O
Code MSB LSB 53D1H |53D1H [53DIH|{ 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]0] rp |38H-3BHD 2D

0 p Mnemonic Code
BA|00| CP HL,BA | 38H
HL|01| CP HL, HL 39H
IX|10| CP HL,IX 3AH
IY |11| CP HL,IY 3BH

Flag I1{I0jU/D|N|V | C|Z
== -]t ]|

CP HL, #mmnn |jjJ|/compare immediate data mmnn with HL reg. ///////]]1]I1]11]]]]]]]B/tycles ||

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 Example | SetValue Result
(N/VIC/Z) according the result thereof. The SC

HL |[mmnn| HL

content of the HL register is not changed. N|VIC|Z
3F71H |145AH [3F71H| 0 |0 |0 | O
Code MSB LSB 53D1H |53D1H |53DIH| 0 | 0 | 0 | 1
‘1]1]of1]o]1]0]1]|DsH
A291H | 632EH [A291H| 0 | 1 | 0 | O
\ n'n’ [nn 2862H |4C25H | 2862H | 1 |0 | 1|0
. mm |rm
Flag imjiofu[p|[N[v]c]|z
el e ! ! !
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4 INSTRUCTION SETS

CP X, #mmnn ||jj/|//Compare immediate data mmnn with IX reg. [[I/////11111111/BkYces []]

Function IX-mmnn Mode Src: Immediate data
This function subtracts the 16-bit immediate Dst: Register direct
data mmnn from the content of the IX
register and changes the content of the flag Example | SetValue Result
(N/VICIZ) according the result thereof. The X lmmon | 1x SC
content of the IX register is not changed. N|VIC|Z
3F71H |145AH|3F7IH|{ 0 | 0O | 0 | O
Code MSB LSB
‘1‘1‘0‘1|0‘1‘1‘0|D6H 53D1H |53D1H|53D1IH| 0 | 0 | 0 | 1
A291H |632EH |[A291H| 0 |1 |0 | O
 non o ]nn 2862H |4C25H | 2862H | 1| 0| 1| 0
| m.m, |mm
Flag I1/I0JU|DIN|V|C|Z
— ===t ]t|t]¢

CP 1Y, #mmnn jjjj||/|Compare immediate data mmnn with 1Y reg. [//////111111111111111[AKycles []]

Function 1Y - mmnn Mode Src: Immediate data
This function subtracts the 16-bit immediate Dst: Register direct
data mmnn from the content of the 1Y
register and changes the content of the flag Example | SetValue Result
(N/VICIZ) according the result thereof. The v lmmon | v SC
content of the 1Y register is not changed. N|VIC|Z
3F71H |145AH|3F7IH| 0 | 0O | 0 | O
Code MSB LSB
‘1‘1‘0‘1|0‘1‘1‘1|D7H 53D1H |53D1H|53D1IH| 0 | 0 | 0 | 1
A291H |632EH |[A291H| 0 |1 | 0| O
 non o ]nn 2862H | 4C25H |2862H | 1| 0 | 1| 0
| m.m |mm
Flag IL{I0]U|D|N|V|C|Z
— ===t ]t|t]¢
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4 INSTRUCTION SETS

CPSP, rp [i1iiiiparerp reg. with P TS O

Function SP-rp Mode Src: Register direct
This function subtracts the content of rp Dst: Register direct
register (BA/HL) from the content of the
stack pointer (SP) and changes the content of ~ Ex@mple | Set Value Result
the flag (N/V/C/Z) according the result s | mp | sp SC
thereof. The content of the SPis not changed. N V|ClZ
3F71H |145AH|3F7AH| 0 |0 |0 | O
Code MSB LSB
‘l‘l‘O‘Oll‘l‘l‘lICFH 53D1H |53D1H [53D1H| 0 |0 | 0 | 1
A291H |632EH |[A291H| 0 |1 |0 | O
(0]1]0]1]2]1]0 rp|5CHEDHD 2862H [4C25H [2862H | 1 | 0 | 1| O
O p Mnemonic | Code

BA| 0| CP SP,BA | 5CH
HL| 1| CP SP,HL | 5DH

Flag I1{I0jU/D|N|V | C|Z
== -]t t|]

CP SP, #mmnn jjjjjjjcompare immediate data mmnn with SP /1[I AYE es (1]

Function SP - mmnn Mode Src: Immediate data
This function subtracts the 16-bit immediate Dst: Register direct
data mmnn from the content of the stack E |
pointer (SP) and changes the content of the xample | SetValue Result
i SC
flag (N/VIC/Z) accord_lng the result thereof. sP |mmmn!| sp
The content of the SPis not changed. N|VIC|Z
3F71H |145AH |3F7IH| 0O |0 |0 | O
Code MSB LSB 53D1H |53D1H [53D1IH| 0 |0 | 0 | 1
‘11]olof1l1]1]1]cFH
A291H |632EH |[A291H| 0 | 1 |0 | O
‘of[1]1]of1]1]0]0]6cH 2862H |4C25H | 2862H | 1 | 0 | 1| 0
o
‘ m m Imm
Flag I1|{I0JU/DIN|V |C|Z
===t |t]:
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4 INSTRUCTION SETS

CPL 1 iiiminiiigeeolement v veg. [T B RYeveE I

Function r 1

Code

Inverts the each bit of the r register (A/B) and
creates one compliment.

MSB LSB
‘1]1]ojof1l1]1]o0]|cEH

‘1]of1]o]Joo]o0]r |aoHAIHD

r Mnemonic Code
AlO CPL A AOH
B|l1 CPL A A1H

Flag

Mode

Example

1110 U

DIN|V

C|Z

— 1 —

!

Register direct

Set Value

Result

r

r

NIV | C|Z

11111111
10100101

00000000
01011010

1| -

CPL [BR:] 1iiiiigomptement tocation [BRI /1/[HHITTTTIIITTIIITIIITIIIITE K0S [1]

Function [BR:ll] « [BR:lI]

Code

Inverts the each bit of the data memory and
creates one compliment. The data memory
address has been specified by the content of
the BR register (upper byte specification) and
the 8-bit absolute address I (lower byte
specification).

The content of the EP register becomes the

page address of the data memory (MODEL 2/3).

MSB LSB
‘1]1]ojo]1[1]1]o0]|cEH

‘1]ol1]ofo]o]1]0]azH

Flag

Mode

Example

IL|I0OJU|D|N|V|C|Z
===t |=]=]1
8-bit absolute
Set Value Result
BRIl BRIl SC
[BR:l] [BR:Il] NTVICTzZ
11111111 | 00000000 -1 =11
10100101 | 01011010 | 1 |- |- | O

CPL [HL] iiiimiiigelement location [HLL [T HICHEI6 111

Function [HL]  [HL] Flag iL[iojulbp[N[V]cC]z

Inverts the each bit of the data memory that N S N R R N B

has been address specified by the HL register

and creates one compliment. Mode Register indirect

The content of the EP register becomes the

Example | Set Value Result

page address of the data memory (MODEL 2/3). P sc
Code MSB LSB (HL] (HL] NlvIic]z

1]2]ojof1]1]1 0]|cEH 11111111 | 00000000 | O | — | — | 1

‘1‘0‘1‘0|0‘0‘1‘1|A3H 10100101 | 01011010 | 1 | - |- | O
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4 INSTRUCTION SETS

DEC r 11 imiegrement v veg. I RIS

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 NTviclz
1]ojojof1]0] r |88H-8BHD 63H 62H |- |-|-|0
O r Mnemonic | Code 01H 00H -|-1-11

00 DEC A 88H
01 DEC B 89H
10 DEC L 8AH
11 DEC H 8BH

I m >

Flag I1/I0fU|D|N|V |C|Z

| =]=]=1=]=]-1t

DEC BR jiiiiiiiimgerement BRreg. [T ARSI

Function BR « BR-1 Mode Register direct

Decrements (-1) the content of the BR

. Example | Set Value Result
register.
BR BR s¢

Code MSB LSB NIVICcz

1]ojojofa]1]o]o0]8cH 63H 62H —T-To
Flag IL{I0jU|/D|N|V|C|Z O1H 00H - -1

| =]=]=1=]=]-1t

DEC [BR:] iiiiiiii1mecrement location (BRI [T S0 111

Function [BR:ll] -« [BR:lI]-1 Mode 8-bit absolute
Decrements (-1) the content of the data

memory. The datamemory addresshasbeen ~ EX@mple | Set Value Result
specified by the content of the BR register [BR:I] [BR:I] SC
(upper byte specification) and the 8-bit N|VIC|Z
absolute address || (lower byte specification). 63H 62H -|=-/-1]0
The content of the EP register becomes the 01H 00H - -]/=-]1
page address of the data memory (MODEL 2/3).

Code MSB LSB

‘1]ofofofJ1]1]0]1]sDH
I .
Flag njoju[p[Njv]c]|z
=== ]=]=|-|
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4 INSTRUCTION SETS

DEC [HL] [11ii111i111icrement ocation [HLY JIIHHHITTTTIIITIITIII B RVAEH 111

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. [HL] HL] sC

The content of the EP register becomes the N VI C Z

page address of the data memory (MODEL 2/3). 63H 62H - ==
Code MSB LSB o1H ooH il Bl

‘1]ofojo]1]1]1]0]eEH

Flag I1|{I0JjU/D|N|V | C|Z

|- =]==]-]-]

DEC rp [ piggrement rp reg. [T R ARE 1]

Function rp « rp-1 Mode Register direct
Decrements (-1) the content of the rp register
(BA/HLIIXY).

Code MSB LSB P P NTVICTzZ
‘1]ofol1]1]0] rp ]98H-9BHD

Example | Set Value Result

4285H 4284H -|-]/-1]0
O r Mnemonic | Code 0001H 0000H - —-1-11
BA|00 DEC BA 98H
HL |01 DEC HL 99H
IX |10 DEC IX 9AH
Y |11 DEC 1Y 9BH

Flag I1/I0JU/D|N|V |C|Z

=== |=|=]-]t

DEC  SP i ement P veg. (TR0 1

Function SP - SP-1 Mode Register direct
E(;(;\rteerrngg.(-l) the content of the stack Example | Set Value Result
Code MSB LSB SP SP N VSCC 7
1]ojojof1]1]1 1]sFH 4285H | 4284H | - | - | -] 0
Flag imjoju|lp|N|Vv]c]|z 0001H ooooH | -1 -1 -1

| =]=]=|=]=]-1t
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4 INSTRUCTION SETS

DIV i1 miside Hu veg. by Areg. [T AR YRR 11]

Function L « HL/A, H — remainder

Code

Divides the content of the HL register by the
content of the A register it stores the quotient

inthe L register and the remainder in the H Mode

register.

When it divides by the divisor '0', azero
division exception processing is generated.
When it divides by adivisor other than '0" and
the quotient exceeds 8 hits, the V flag is set to
'1' and the dividend (content of the HL
register) is saved.

MSB LSB
‘1]1]ojo]J1]1]1]o0]|cEH

‘1]1]of1]1]o]0]1|DoH

Flag

I1jIojU/DIN|V | C|Z

—|=|=|—-|t|t]|0]1

Implied (Register direct)

Example

Note

Set Value Result
SC
HL A L H NIV Iclz
1A16H| 64H [42H [4EH |0 | 0|0 | O
332CH| 64H [83H |[0OH |1 | 0|0 | O
0000H | 58H | 0OH |OOH |0 |0 | O | 1
0301H | 02H |01H |O03H |1 | 1|0 | O

This instruction cannot be used in the
MODELO/2.

DJR NZ, rrlj111111111IPecrement B reg. & Jump relative if B reg. is not zero ////////]]// /4 cycles /||

Function <MODELO0/1> Mode Signed 8-bit PC relative
Ff) |_;,_ :tBO- 1th n JRS rr Example At the time of condition establishment when
Ie PC . PC +2 NB = 02H and B = 05H in the MODEL 2/3,
clise - operation of the "DJR NZ,$-05H" in the
<MODEL 2/3> physical address 9000H is asindicated below.
B-B-1, NB|CB| PC(logical addr)| B
IfB#0 then JRS rr ,
else PC - PC+2 NB - CB Before execution|02H|01H 9000H 05H
, L, 9001H+(FFFBH-1)
Decrements (-1) the B register and as aresult :
thereof, the B register is other than ‘0, it After execution [02H|02H 8FFBH 04H
executes the branch instruction "JRS rr". In the above example it branches to the
When the B register has become'0', it physical address 010FFBH.
executes the following instruction. In the MODEL 0/1, since there are no NB and
Seethe"JRS rr" instruction. CB, it branches to the physical address
In the MODEL /3, the bank address set in the 8FFBH.
NB upon branching is loaded into the CB, When a condition has not been established,
and the bank is also changed. When it shifts the operation of the "DJR NZ,$-05H" in the
to the following instruction instead of 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 0IH
]
Code MSB LSB v
‘ 1 ‘ 1 ‘ 1 ‘ 1 | 0 ‘ 1 ‘ 0 ‘ 1 IFSH After execution |02H|02H 9002H 00H
‘ I |rr There are no NB and CB in the MODEL0/1.
Flag IL|I0jU|D|N|V|C|Z
=== ]=]=|-|
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EX A, Bl F#gnange Areg. and B reg. /[Ty 1]

Function A - B Mode Src: Register direct
Exchanges the content of the B register with Dst: Register direct
the A register.
e A register Example Set Value Result
Code MSB LSB sc
1]1jofofa]1]o0]0]ccH ALEB AT B INTVIC]z
Flag imjoju|lp|N|Vv]c]|z 82H | 49H | 49H | 8H |- - - -

EX A, [HL] l111111111111E#change A reg. and location [HLT [[[IHITTTTIITIIITIIIIIIBIes 1]

Function A o [HL] Mode Src: Register indirect
Exchanges the content of the data memory Dst: Register direct
that has been address specified by HL register

with the A register. Example Set Value Result
The content of the EP register becomes the A | [HU| A | [HU SC
page address of the data memory (MODEL2/3). NV IClZ
82H | 49H | 49H | 82H | — | —| - | -
Code MSB LSB

‘1]1]ofof1]1]0o]1]cDH

Flag I1|{I0JU/D|N|V | C|Z

EX BA, rp Illli11111Fschange BA reg. and rp reg. /[T BSgS 111

Function BA - 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 Value Result
Code MSB LSB SC
‘1]/1]olof1]o] mp JcsH-CBHO BA | m | BA | ® TV clz
0 o Mnemonic | Code 35D6H | C284H |C284H |35D6H| — | — | — | —

HL|00| EX BA,HL | C8H
IX|01] EX BA,IX C9H
IY |10| EX BA,IY CAH
SP|11| EX BASP | CBH

Flag I1|{I0JU/D|N|V | C|Z
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HALT 111 gegepo to HALT mode [T R ek 1]

Function HALT

Setsthe CPU inthe HALT status.
Inthe HALT status, the CPU stops operation,
thus reducing power consumption. Peripheral
circuits such as the oscillation circuit still
operate.
Aninterrupt causesit to return from the
HALT status to the normal program execu-
tion status.

See Section 3.7.1, "Halt status'.

Code

Flag

MSB

LSB

(1]1]ofof1]1[1]0]cEH

‘1]of1]ofJ1]1][1]0]AEH

I1]10/U|D|N

V|iC|Z

INC [T gkeent ¢ veg. [T A 0

Function r « r+1

Code

Flag

Increments (+1) the content of ther register
(A/B/L/H).

MSB LSB
‘1]ofojoJolo] r |8oH-83HD

r Mnemonic Code
A |00 INC A 80H
B |01 INC B 81H
L |10 INC L 82H
H |11 INC H 83H

I1/I0fU|D|N|V |C|Z

| =]=]=1=]=]-1t

Mode

Example

Register direct

Set Value Result
SC
' ' N|V | C|Z
52H 53H -|=-|=10
FFH 0OH |-|-|-]|1

INC BRI Mgk ement BR reg. [T RN 1

Function BR -« BR+1 Mode Register direct
Increments (+1) the content of the BR
. Example | Set Value Result
register.
BR BR SC
Code MSB LSB NIvIiclz
1]lolojofol1]o]o]saH T Y R e
Flag IL{I0jU|/D|N|V|C|Z FFH O0H - -1
e e e e I
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INC [BR:] jiiiiiiiiinicrement iocation [BRIT [T EAghs 111

Function [BR:ll] < [BR:II] +1 Mode 8-bit absolute
Increments (+1) the content of the data

memory. The datamemory addresshasbeen ~ EX@mPle | Set Value Result
specified by the content of the BR register [BR:II] [BR:II] sC
(upper byte specification) and the 8-bit N V| C|Z
absolute address || (lower byte specification). 52H 53H - ==
The content of the EP register becomes the FFH 00H - -]-1]1

page address of the data memory (MODEL 2/3).
Code MSB LSB

‘1]ofojofJol1]0]1]ssH

| .
Flag I1|I0|U|D|N|V|C|Z
R e e I I I

INC [HL] 111iiiiiiiigrement tocation THLL [T VR YRR 11

Function [HL] < [HL]+1 Mode Register indirect
Increments (+1) the content of the data

memory that has been address specified by Example | Set value Result

the HL reglster [HL] [HL] sC

The content of the EP register becomes the N VI C Z

page address of the data memory (MODEL 2/3). 52H 53H - ==
Code MSB LSB FFH OoH el

‘1]ofolofJo]1]1]0 |eeH

Flag I1|{I0JU/D|N|V | C|Z

|- =]==]-]-]

INC rp [1iminiiieent o veg. [T R RS 111

Function rp « rp+1 Mode Register direct
Increments (+1) the content of the rp register
(BAHL/AX/Y).

Code MSB LSB P P NIviclz
‘1]ofof1]o]o] rp ]9OH-93HD

Example | Set Value Result

3259H 325AH - -|/=10
O r Mnemonic | Code FFFFH 0000H - -1-11
BA| 00 INC BA 90H
HL|01 INC HL 91H
IX |10 INC IX 92H
Y |11 INC 1Y 93H

Flag I1|{I0JU/D|N|V | C|Z

|- =]==]-]-]
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INC SP gt ewent P veg. [T TR 1

Function SP — SP +1

Code

Flag

Increments (+1) the content of the stack
pointer (SP).

MSB LSB
‘1]ofolofol1]1]1]s7H

I1{I0jU/D|N|V | C|Z

== ===

Mode Register direct
Example | Set Value Result
SC
SP SP NIV Ic
3259H 325AH -/=-|=-10
FFFFH 0000H --|=-11

INT [KK] 1111111111 e e intereupt [T A8 (MAX) cycles ]
Function <MODELO0/1>

Note

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

<MODEL 2/3, Minimum mode>
[SP-1] - PCH), [SP-2] — PC(L),
[SP-3] - SC, SP ~ SP-3, PC(L) — [00kK],
PCH) ~[00kk+1], CB - NB

<M ODEL 2/3, Maximum mode>
[SP-1] - CB, [SP-2] - PC(H),
[SP-3] - PC(), [SP-4] ~ SC,
SP - SP-4, PC(L) — [00kK],
PCH) —~[00kk+1], CB -« NB

Executes the software interrupt routine that
makes the 00kk address of the program
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 MODEL 2/3,
the currently selected bank address (content
of the CB) is also evacuated upon evacuation
of the return address.

Upon branching in the MODEL 2/3, the bank
address set in the NB isloaded 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 isfixed 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.

Code MSB LSB
‘1]1]1]1]1]1]o]o|FcH

L kk |«

Flag I1jIojU/DN|V | C|Z

Mode

Example When NB = 02H in the MODEL 2/3, it
executesthe "INT [20H]" instruction in the
physical address 9000H.

NB|CB | PC(logical addr.) |EP | M(000020H) | SP

Before execution|02H|01H 9000H 03H| ABCDH |0000H

L [
¥ v

After execution |02H|02H ABCDH 03H| ABCDH |FFFCH

8-bit indirect

EP is disregarded and the vector area
(O00000H—-0000FFH) is specified.

In the above example it branches to the
physical address 012BCDH.
Sincethere are no NB and CB in the
MODELO0/1, it branches to the physical
address ABCDH.

Stack content after execution
(1) MODEL2/3 (maximum mode)

OOFFFCH| Content of SC
O00FFFDH| 02H (PC())
OO0FFFEH| 90H (PC )
O00FFFFH| 01H (CB)

(2) MODEL2/3 (minimum mode), MODELO0/1

OOFFFDH| Content of SC
OOFFFEH| 02H (PC))
O0FFFFH| 90H (PC))
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JPHL [i1iiminininiimmdicect dump using HL reg. [T 2 690008 111
Function <MODELO0/1>

Code

Flag

PC « HL

<MODEL2/3>
PC — HL,CB ~ NB

L oads the content of the HL register into the
program counter (PC) then unconditionally
branches.

Upon branching in the MODEL 2/3, the bank
address set in the NB is loaded into the CB
and the bank is also changed.

MSB LSB
‘11]1]1]ol1]o]o]FaH

I1|{I0JU/D|N|V | C|Z

Mode Register direct

Example When NB = 02H and HL = 8765H in the
MODEL2/3, it executesthe"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

MODELO0/1, it branches to the physical
address 8765H.

JP[KK] 111 stigirect Jump using vector /1[I EN 48 111

Function <MODELO0/1>

Code

Flag

PC(L) « [00kK], PC(H) — [00kk+1]

<MODEL 2/3>
CB — NB, PC() — [00KK],
PCH) — [00kk+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 MODEL 2/3, the bank
address set in the NB is loaded into the CB
and the bank is also changed.

The vector field isfixed at page 0.

MSB LSB
(1f1f1]1]1]1]o]1]|FDOH

. kk

I1|{I0JU/D|N|V | C|Z

Mode 8-bit indirect

Example When NB = 02H in the MODEL 2/3, it
executesthe "JP [20H]" instruction in the
physical address 9000H.

NB |CB | PC(logical addr.) | EP | M(000020H)
Before execution|02H|01H 9000H 03H| ABCDH
[ [
L v v
After execution |02H|02H ABCDH 03H| ABCDH

EP is disregarded and the vector area

(O00000H—-O000FFH) is specified.

In the above example it branches to the
physical address 012BCDH.
Since there are no NB and CB in the

MODELO0/1, it branches to the physical
address ABCDH.
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JRL qqrr [ to retative location aarr //HITTHITTTITTHITTIITTIITIITRIGNES 111

Function <MODELO0/1>

Code

Flag

PC - PC+qqrr +2

<M ODEL 2/3>
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 branchesto
this address.

Upon branching in the MODEL 2/3, the bank
address set in the NB is loaded into the CB
and the bank is also changed.

MSB LSB
‘11]1]1]olof1]1]F3H

‘ rr II’I’

a.a. - ad
1|V |UDIN|V |C|Z

Mode

Example

Signed 16-bit PC relative

When NB = 02H in the MODEL 2/3, it
executes the "JRL $+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.

Sincethere are no NB and CB in the
MODELO0/1, it branches to the physical
address BOOOH.

110

EPSON

S1C88 CORE CPU MANUAL
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JRL ccl, gqrrdump to relative location garr if condition ccl istrue //////////////ycycles /]

Function <MODELO0/1> Code MSB LSB
If cclis true ‘11]1]o]1]1] cc1 |ECH-EFHO
then JRL qqrr e —
else PC —-PC+3 ‘ r.r ‘ |”
<MODEL2/3> . a.a Ja
If cclis true ] ccl Mnemonic Code

then JRL qqrr
else PC f%c +3,NB — CB € |00} JRL C,qqr | ECH
. ) NC|01| JRL NC,qqrr | EDH
:/lllhgnptwecondltlophccggisbeen.es;tabh?hed, 7 /10| JRL Zqarr | EEH

e executes the " ggrr* instruction

and when a condition has not been estab- Mzji1) JRL NZ.gar | EFH
lished, it executes the following instruction. Flag IL|I0JU|D|N|V|C|Z
See"JRL qqgrr" instruction. [N I I I I I O

In the MODEL 2/3, 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 asthe "JRL qgrr" instruc-
the CB). tion. When a condition has not been

established, the operation of the "JRL

Condition ccl is of the below 4 types. ccl,qqrr” in the physical address 9000H is as

ccl Condition |nd| Cated bel ow
C Carry (Cary flagC=1) -
NC Non Carry (Carry flag C = 0) - NB|CB PC(logical addr.)
7 Zero (Zeroflagz = 1) Before execution|02H ilH 9000H
NZ Non Zero (ZeroflagZz =0) Iy
After execution [01H|01H 9003H

There are no NB and CB in the MODEL0/1.
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JRS rr 11T e to relative location e (1[I 2l ARES 111
Function <MODELO0/1>

Code

Flag

PC -« PC+rr+1

<MODEL2/3>
PC - PC+rr+1,CB - NB

Adds the 8-hit relative address rr (-128 to
127) to the program counter (PC) asan
displacement from the top address +1 of this
instruction and unconditionally branchesto
this address.

Upon branching in the MODEL 2/3, the bank
address set in the NB is loaded into the CB
and the bank is also changed.

MSB LSB
‘11]1]1]olo]o]1]F1H

‘ rr II’I’

I1{I0jU/D|N|V | C|Z

Mode

Example

Signed 8-bit PC relative

When NB = 02H in the MODEL 2/3, it
executesthe "JRL $+20H" instruction in the
physical address 9000H.

NB|CB PC(logical addr.)

Before execution |02H|01H 9000H
L 9001H+(20H-1)

After execution |02H|02H 9020H

In the above example it branches to the
physical address 011020H.

Sincethere are no NB and CB in the
MODELO0/1, it branches to the physical
address 9020H.
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JRS ccl, rr [T emp to relative location rr if condition ccl istrue [//[]]]]/]]]]]]]/2Eycles /]|

Function <MODELO0/1> Code MSB LSB
If cclis true ‘1]1]1]o]Jo]1] cc1 |E4H-ETHO
then JRS rr : N —
else PC - PC+2 ‘ o |”
<MODEL2/3> O ccl Mnemonic | Code
If cclis true C |00| JRS C,qqrr | E4H
then JRSrr NC|01| JRS NC,qqrr | E5H
else PC - PC+2,NB - CB Z|10| JRS Z,qqrr | E6H
When the condition ccl has been established, NZ|11| JRS NZqgrr | E7H
the CPU exepgtesthe"JRS " msiruphon qnd Flag 1lolulDINIVICcTz
when a condition has not been established, it — T T T
executes the following instruction.

See"JRSrr" instruction.  pode Signed 8-bit PC relative
In the MODEL 2/3, when acondition hasnot  gyample At the time of condition establishment,

been established, the content of the NB operates the same asthe "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 cclL,rr" in the
the CB). physical address 9000H is as indicated below.
Condition ccl is of the below 4 types. NB|CB PC(logical addr.)
ccl Condition Before execution|02H|01H 9000H
C Carry (Cary flagC=1) |
NC Non Carry (Carry flag C=0) - oro 9002
7 Zero (Zeroflag Z = 1) After execution [01H|01H H
NZ Non Zero (Zeroflag Z = 0) There are no NB and CB in the MODEL0/1.

JRS CCZ, rr i mp to relative location rr if condition cc2 istrue [[//]]]]]]11]]11/BEycles []]

Function <MODELO/1> When the condition cc2 has been established,
If cc2is 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 thisinstruction
<MODEL 2/3> and branches to that address.

When a condition has not been established, it

If cc2is true tes the following instructi
then PC . PC+rr+2, CB — NB executes the following instruction.
else PC - PC+3,NB ~ CB Upon branching in the MODEL 2/3, the bank

address set in the NB isloaded 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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JRS cc2, rr

Condition cc2 is of the below 16 types. Mode Signed 8-bit PC relative
cc2 Condition Example At thetime of condition establishment when
T | LessThan INOVI=1) NB": 02H inthe MIQDEL 2/3, operation of
st CoNON- b8 820 Iyt
GT | Greater Than (ZO[NON]=0)

GE Greater or Equal ([N (1N] =0) NB|CB PC(logical addr.)
Vv Overflow (V=1 Before execution|02H|01H 9000H
NV Non Overflow (V=0 Lﬁv 9002H + (20H - 2)
P Plus (N=0) After execution  {02H|02H 9020H
M Mi '_ms (N :_1) In the above example it branches to the
FO | Foisset (FO=1) physical address 011020H. In the MODELO/
F1 | Flisset (F1=1) 1, since there are no NB and CB, it branches
F2 F2isset (F2=1) to the physical address 9020H.
F3 F3isset (F3=1)
NFO | FOisreset (FO=0) :/p}/hen a;?”di“fot”hh?f] E’%t be;n ‘??t_abt'?%
) _ e operation of the cc2,rr" inthe
NF1 Flisreset (F1=0) . - D
NE2 | F2isreset (F2=0) physical address 9000H is as indicated below.
NE3 E3isreset (F3=0) NB|CB PC(logical addr.)
Before execution|02H|01H 9000H
Code MSB LSB |
[1]2fofofr]1]1]0]cEH *
. . . After execution |01H|01H 9003H
111|110 2 EOH-EFHO )
aflefefo]  ec2 | There are no NB and CB in the MODELO/1.
‘ ‘ ‘ ‘ r . r ‘ ‘ ‘ II’I’
O cc2 Mnemonic |Code

LT | 0000 | JRS LT,rr EOH
LE [ 0001 | JRS LE,Ir E1H
GT | 0010 | JRS GT,Ir E2H
GE | 0011 | JRS GE,mr | E3H
V | 0100 | JRS V,Ir E4H
NV | 0101 | JRS NV, Ir E5H
P | 0110 | JRS P, T E6H
0111 | JRS M, rr E7H
FO | 1000 | JRS FO,r E8H
F1 | 1001 | JRS F1,rr E9H
F2 | 1010 | JRS F2,1r 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/I0fU|D|N|V |C|Z
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LD r, r i yead v veg. into r veg. [T ISRV

Function r ~

L oads the content of the r' register (A/B/L/H)

r

into ther register (A/B/L/H).

Code MSB

ol1lo]

r

r

A
0.9

©.1)

A(0,0)
B(0,1)
L(1,0)
H(L,1)

40H
48H
50H
58H

41H
49H
51H
59H

Flag IL/I0OJU|D|IN|V|C]|Z
Mode Src: Register direct
Dst: Register direct
Example Set Value Result
, ) SC
r r r r
Z
5AH | 42H | 42H | 42H | - | — | - | —
(r#r")

LD A, BRIllH1H11H1kad BR reg. into A reg. [[HTHITHITITITIITITHITTIITR RS 11]

Function A - BR

L oads the content of the BR register into the

A register.

Code MSB

LSB

‘1]1]ojo]1[1]1]o0]|cEH

‘1[1]ofofoJo]o]o]coH

Flag 11

10

U

D

N

\%

C

z

Mode Src: Register direct
Dst: Register direct
Example Set Value Result
SC
A BR A BR
SAH | 42H | 42H | 42H | - | - | -

LD A, SCinimmiitgad sc. into Areg. [T R

Function A - SC Mode Src: Register direct
L oads the content of the system condition Dst: Register direct
flag (SC) into the A register.
2 (SC) ™ Example Set Value Result
Code MSB LSB sc
‘1]1]ojo]1[1]1]0]|cEH A | SC | A | SC
‘1‘1‘0‘0|0‘0‘0‘1I01H BAH | 42H | 42H | 42H | - | — | —
Flag I1|{I0jU DNV |C|Z
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LD A, eriiimimiimiimeed er reg. into Arveg. /[T RIGNERSIT

Function A — er Mode Src: Register direct
L oads the content of the er register (NB/EP/ Dst: Register direct
XP/IYP) into the A register.
Example Set Value Result
Code MSB LSB SC
‘1]1]ojo]J1]1]1]o0]cEH A | er | A | er
‘1/1]olo]1]o0] er JcsH-CBHO 5AH | 42H | 42H | 42H | - | - | - | -
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/I0fU|D|N|V |C|Z

LD BR, Al Mged Areg. into BRreg. [T PGy 1]

Function BR « A Mode Src: Register direct
Loads the content of the A register into the Dst: Register direct
BR register.
eg Example Set Value Result
Code MSB LSB sc
1]1jofofaj1]1]o0]cEH BRI A | BRI A T9TVTCcZ
‘1‘1‘0‘0|0‘0‘1‘0|02H SAH | 42H | 42H | 42H | - | - | - | -
Flag IL|I0jU|D|N|V|C|Z

LD SC, A llHiniigad A reg. into SC I BIsRIEs]

Function SC - A Mode Src: Register direct

Sets the content of the A register into the Dst: Register direct
system condition flag (SC). Example
Code MSB LSB Set Value Result
‘1]1]ojo]J1]1]1]o0]cEH sC
scC| A |sc| A
(1]1]ofo]o]o]1]1]csnH LjlojUbNVICIZ
5AH [ 42H |42H [42H |0 |1]0|0ofo0|0]1]0

Flag I1{I0jU/D|N|V | C|Z
AR
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LD er, A llHITHNTIIITIINGED Areg. intoer reg. [[HTTHITTHTTTTTITTITTTITTIIIIRGHBRyCes 1]

Function er —« A Mode Src: Register direct
L oads the content of the A register into the er Dst: Register direct
(NB/EP/XPIY P) register.

Example Set Value Result

Code MSB LSB SC
(2]1]ojofa]a1 1]o]cEH e Al | A NIv][c]z
‘1]1]o]o]1]1] er |ccH-CFHD S5AH | 42H | 42H | 42H | - | - | - | -

O er Mnemonic | Code Note This instruction cannot be used in the

NB|00| LD NB,A | CCH |(3cycles) 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:N], rimiinimoadr reg.intolocation [BRI /I BISIES (1]

Function [BR:lI] < r Mode Src: Register direct
Loads the content of ther register (A/B/L/H) Dst: 8-bit absolute
into the data memory. The data memory
address has been specified by the content of ~ EXa@mple | Set Value Result
the BR register (upper byte specification) and BRI r |BRN) r sC
the 8-bit absolute address || (lower byte NV ICIZ
specification). SAH | 42H | 42H | 42H | - | - | - | —

The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

Code MSB LSB
of[1]1]1]1]o] r []78H-7BHD

O r Mnemonic | Code

A |00| LD [BR:II], A | 78H

B |01| LD [BR:lI],B | 79H

L [10| LD [BR:I], L | 7AH

H |11| LD [BR:I],H | 7BH

Flag IL|/I0OJU|DIN|V|C|Z
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4 INSTRUCTION SETS

LD [hAU], r iiiiiiiiyead r reg. into location L] [T IS YRS 111

Function [hhll] < r Mode Src: Register direct
L oads the content of ther register (A/B/L/H) Dst: 16-bit absolute
into the data memory that has been address
specified by the 16-bit absolute addresshhil, ~ EX@mple | SetValue Result
The content of the EP rengtef becomes the [hh”] r [hhl |] r SC
page address of the data memory (MODEL 2/3). N|VIC|Z
SAH | 42H | 42H | 42H | — | — | - | —
Code MSB LSB

‘1]1]ojo]J1]1]1]o0]cEH

‘1]1]ol1]Jo[1] r |paH-D7HO
| N |

DL L

O r Mnemonic | Code
00| LD [hhil], A | D4H
01| LD [hhll], B | D5H
10| LD [hhil},L | D6H
11| LD [hhll],H | D7H

I~ @™ >

Flag I1{I0jU/D|N|V | C|Z

LD [HL], riiiiiiiiisgad r reg.into location (HLY [T RIESHARS ]

Function [HL] < r Mode Src: Register direct
L oads the content of ther 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 HO | v | [HO | v SC
page address of the data memory (MODEL 2/3). NV C|Z
BAH | 42H | 42H | 42H | - | - | - | -
Code MSB LSB

‘o[1]1]o]J1]o] r [|e8H-6BHD

O 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|{I0jJU/DIN|V | C|Z
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4 INSTRUCTION SETS

LD [IX], riiiiiiiiiiigged r reg. intolocation UX] [HINIHINITIIITIIIITIIIIRIRIES 11]

Function [IX] « r Mode Src: Register direct
Loads the content of ther 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 X P register becomes the x| oro g sC
page address of the data memory (MODEL 2/3). N VIC | Z
SAH | 42H | 42H | 42H | — | — | — | -
Code MSB LSB

‘o[1]1]o]Joo] 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], I [HHHHIIHTHH14ged r reg. into location U [N ReSkeIES 111

Function [IY] < r Mode Src: Register direct
Loads the content of ther register (A/B/L/H) Dst: Register indirect
into the data memory that has been address

specified by the |Y register. Example Set Value Result
The content of the Y P register becomes the v | or || o sC
page address of the data memory (MODEL 2/3). NV ICIZ
SAH | 42H | 42H | 42H | - | - | - | -
Code MSB LSB

o[1]1]1]o]o] r [|70H-73HD

O r Mnemonic | Code

A 00| LD [IY],A | 70H

B|01| LD [IY],B | 71H

L 10| LD [IYLL | 72H

H|11| LD [IY,H | 73H

Flag I1|{I0jU/ DNV |C|Z
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4 INSTRUCTION SETS

LD [IX+dd], r [ijiii1iitoad  reg.intolocation [1X+ dd] [HI[IIITIITTIIIIIIARYES 1]

Function [IX+dd] ~r Flag
L oads the content of ther 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
Example

data and the range is-128 to 127.
The content of the XP register becomes the
page address of the data memory (MODEL 2/3).

Code MSB LSB

‘1]1]ojo]J1]1]1]o0]cEH

‘o[1]o] r [1]o0]o0 JaaruchsaHscHD

. d.d |d

Code
44H
4CH
54H
5CH

Mnemonic
LD [IX+dd], A
LD [IX+dd], B
LD [IX+dd], L
LD [IX+dd], H

00
01
10
11

I W@ >

LD [IY+dd], r[ijiiiiitoad  reg.intolocation [1Y + dd] /[T KGNS (1]

Function [IY+dd] ~r
L oads the content of ther register (A/B/L/H)
into the data memory that has been address
specified by the sum of the content of the 1Y
register and the displacement dd.
The displacement dd is handled as signed
data and the range is-128 to 127.
The content of the Y P register becomes the
page address of the data memory (MODEL 2/3).

Flag

Mode

Example

Code MSB LSB

‘1]1]ojo]J1l1]1]o]|cEH

‘o[1]o] r [|1]o0]1 |45H4DH/E5HSDHD

. d.d |ad

Code
45H
4DH
55H
5DH

Mnemonic
LD [IY+dd], A
LD [IY+dd], B
LD [IY+dd], L
LD [IY+dd],H

00
01
10
11

I W@ >

1110 U

D|N

V

C|Z

Src: Register direct
Dst: Register indirect with displacement

Set Value Result

SC
[IX+dd]| r [IX+dd]| r NEEVARS
5AH | 42H | 42H | 42H | — | — | -

1110 U

DIN|V

C|Z

Src: Register direct
Dst: Register indirect with displacement

Set Value

Result

[Iy+dd]| r

[1Y+dd]

5AH | 42H

42H

42H
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4 INSTRUCTION SETS

LD [IX+L], I [jiiiiiimpad r reg. into location [1X + L1 [T esieES [1]

Function [IX+L] < r Mode Src: Register direct
Loads the content of ther register (A/B/L/H) Dst: Register indirect with index register
into the data memory that has been address
specified by the sum of the content of the IX Example Set value Result
register and the content of the L register. mx+| v |pxeg| sC
The content of the L register is handled as NV IC Z
signed data and the range is-128 to 127. 5AH | 42H | 42H | 42H | — | — | - | =

The content of the X P register becomes the
page address of the data memory (MODEL 2/3).

Code MSB LSB
‘1]1]ojo]1[1]1]0]|cEH

o[1]o] r [1]1]o0 |aeHu4ErseHISEHD

O 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

Flag I1/I0J]UD|N|V |C|Z

LD [IY+L], I [jii11iikpad r reg. into location [1Y + LI [T eedes 11]

Function [IY+L] < r Mode Src: Register direct
Loads the content of ther register (A/B/L/H) Dst: Register indirect with index register
into the data memory that has been address
specified by the sum of the content of the I'Y Example Set value Result
register and the content of the L register. nv+l| v |oveg| or SC
The content of the L register is handled as NIV IC Z
signed data and the range is -128 to 127. 5AH | 42H | 42H | 42H | - | - | - | =

The content of the Y P register becomes the
page address of the data memory (MODEL 2/3).

Code MSB LSB
‘1]1]ojof1l1]1]o0]|cEH

of1]o]| r [1]1]1 |4rHiarrisrisFHO

O r Mnemonic Code

A |00| LD [IY+L],A | 47H

B |01| LD [IY+L],B | 4FH

L |10| LD [IY+L],L | 57H

H|11| LD [IY+L],H | 5FH

Flag I1/I0JU|D|N|V |C|Z
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4 INSTRUCTION SETS

LD r, #nn [Jji1111111111]1#fad immediate data nninto r reg. /////IHIHITHITTIITIIIITIIIBKYeS 1]

Function r < nn Mode Src: Immediate data
Loads the 8-bit immediate datanninto ther Dst: Register direct
register (A/B/L/H).
0 ( ) Example Set Value Result
Code MSB LSB sC
‘1]of1]1]ofo] r |BOH-B3HD r nn r TV el z
T an 7 ]m SAH | 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 I1/0jU/ DIN|V | C)|Z

LD BR, #hh jiiiiiiiiimpad immediate data hhinto BRreg. [[[{HHITITTIIITITTTIIIIIRIEes /]

Function BR < hh Mode Src: Immediate data
Loads the 8-hit immediate data hh into the Dst: Register direct
BR register.
Example Set Value Result
Code MSB LSB sC
1lo/1/1foj1/0 0] BR | mh | BRI Mh UV TC 2
‘ — h'n |hh SAH | 42H | 42H | 42H | - | - | - | -
Flag IL|I0JU|D|N|V|C|Z

LD SC, #nn jiijjji11Mpad immediate data nn into SC /[T BRsdles 111

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 LSB Set Value Result
‘1]ofol1]1l1]1]1]oFH sC
- SC | nn | SC | nn
‘ T nn |”” IL[I0O]U|[D|N]|V z
S5AH [42H |42H |[42H |0 |1|0|0|0 /0|10
Flag IL|{I0|U|D|N|V|C|Z

I I ! ! 1)t
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4 INSTRUCTION SETS

LD NB, #bb jiiiiijliiibad immediate data bb into NB reg. /[T Nes 1]

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 Value Result

Code MSB LSB SC
‘1]1]ojof1l1]1]o0]|cEH NB | bb | NB | bb | o
‘1/1]ofofJo]1]0]0]caH SAH | 42H | 42H | 42H | — | — | - | -
‘ b b |bb Note This instruction cannot be used in the

MODELO/1.
Flag 1110 D|N z

LD EP, #pp I1ii111114pad immediate data pp into EP reg. ////[{HHTTHITTIITTIIITIIBSes /1]

Function EP — pp Mode Src: Immediate data
Loads the 8-hit immediate data pp into the Dst: Register direct
expand page register EP.

pand pagereg Example Set Value Result

Code MSB LSB sc
‘1]1]ojo]1[1]1]0]|cEH EP | pp | EP | PP Ty cl2
‘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/ DNV |C|Z

LD XP, #pp ii1i1i111pad immediate data pp into XP reg. /[11[IHTTHTTITTITIIITRes /1]

Function XP — pp Mode Src: Immediate data
Loads the 8-bit immediate data pp into the Dst: Register direct
expand page register XP.

pand pagereg Example Set Value Result

Code MSB LSB sC
‘1]1]ojof1l1]1]o0]|cEH XP [ pp | XP | pp Ty ClZ
‘1‘1‘0‘0|0‘1‘1‘0|05H 5AH | 42H | 42H | 42H | - | - | - | —
‘ p p |pp Note This instruction cannot be used in the

MODELO/1.
Flag I1|{I0jU DNV |C|Z
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4 INSTRUCTION SETS

LD YP, #pp i1i11i111Hpad immediate data pp into YP reg. /[1/[IHTHITTTHITTITTIIITIIBes /1]

Function YP — pp Mode Src: Immediate data
Loads the 8-bit immediate data pp into the Dst: Register direct
expand page register Y P.

pand pagere Example Set Value Result

Code MSB LSB SC
‘1]1]ojo]1l1]1]o]|cEH YP | pp | YP | PP TVl Z
‘1]1]ofofJol1]1]1]c7H SAH | 42H | 42H | 42H | — | — | — | -
‘ p p |pp Note This instruction cannot be used in the

MODELO/1.
Flag I1|/0OJU|DIN|V|C|Z

LD [BR:Il], #nn jjjjj|1-oad immediate data nn into location [ BRI ///////11111111111111B/gkcles ]

Function [BR:Il] « nn Mode Src: Immediate data
L oads 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 | Setvalue Result
register (upper byte specification) and the 8- BR]| nn |[BRN]| nn sC
bit absolute address |1 (lower byte specifica- NV C|Z
tion). BAH | 42H | 42H | 42H | - | - | - | -

The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

Code MSB LSB
‘1]1]of1]1]1]0]1|poDH

‘ n n Inn

Flag I1{I0jU/D|N|V | C|Z

LD [HL], #nn [ijjijjli1iHoad immediate data nninto location [HL] /HIIIIIIIIITIYCIes /1]

Function [HL] < nn Mode Src: Immediate data
Loads the 8-hit immediate data nn into the Dst: Register indirect
data memory that has been address specified
by the HL register. Example Set Value Result
The content of the EP register becomes the M | nn | HO | nn SC
page address of the data memory (MODEL 2/3). NV C|Z
BAH | 42H | 42H | 42H | - | - | - | -

Code MSB LSB
‘1]of1]1]ol1]o]1]BsH

‘ n n |nn

Flag I1{I0jU/D|N|V | C|Z

124 EPSON S1C88 CORE CPU MANUAL



4 INSTRUCTION SETS

LD [ir], #n0 jjiijijiiMbad immediate data nn into location [ir reg] /[I///[1111111111@i¢ycles [1]

Function

Code

Flag

[ir] <« nn

L oads the 8-bit immediate data nn into the
data memory that has been address specified
by their register (IX/1Y).

The content of the XP register (at time of 1X
specification) or the Y P register (at time of
I'Y specification) becomes the page address
of the data memory (MODEL 2/3).

MSB LSB
‘1]of1]1]o1]1]ir |BEHBTHO

. n.n |
ir Mnemonic Code

IX| 0| LD [IX], #nn | B6H

IY| 1| LD [IY], #nn | B7H

I1/I0JU|/D|N|V |C|Z

Mode

Example

Src: Immediate data
Dst: Register indirect

Set Value Result

) ) SC

[ir] nn [ir] nn NTvIicz
5AH | 42H | 42H | 42H | — | - | — | —

LD r, [BRAN] jiiiiiiingoad 1ocation [BR:I intor reg. [T BIGHES 1]

Function

Code

Flag

r — [BR:II]

L oads the content of the data memory into
ther register (A/B/L/H). The data memory
address has been specified by the content of
the BR register (upper byte specification) and
the 8-bit absolute address I (lower byte
specification).

The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

Mode

Example

MSB LSB
‘o[1]0] r [1]o0]o0 |aaHiacHisaHiscHO
D |

r Mnemonic Code
A 00| LD A, [BR:I] | 44H
B |01| LD B, [BR:I] | 4CH

L |10| LD L, [BR:I] | 54H
H 11| LD H,[BR:I] | 5CH
nlwojulp|[N|v]c]z

Src: 8-bit absolute
Dst: Register direct

Set Value Result

] ) SC
r|[BR:AI]| r |[BR: NTvIcz
5AH | 42H | 42H | 42H | - | — | - | —
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4 INSTRUCTION SETS

LD [HL], [BR:I] jjjjjload location [BR:II] into location [HL] /1IN es 1]

Function [HL] « [BR:] Mode Src: 8-bit absolute
L oads the content of the data memory [BR:II] Dst: Register indirect
into the data memory [HL]. The data memory
[BR:II] address has been specified by the Example | SetValue Result
content of the BR reg|$er (Uppef byte [HL] [BRZ“] [HL] [BRZ”] SC
specification) and the 8-bit absolute address | N|VIC|Z
(lower byte specification). The data memory 5AH | 42H | 42H | 42H | — | - | - | =
[HL] address has been specified by the HL
register.

The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

Code MSB LSB
‘o[1]1]o]1]1]0]0]6cH
LR |

Flag nlwofulp[N|v]c]z

LD [ir], [BR:] ji111/)oad location [BR:I] into location [ir reg.] /////1IHIHIIIIIIAGYCes 1]

Function [ir] « [BR:I] Mode Src: 8-bit absolute
L oads the content of the data memory [BR:lI] Dst: Register indirect
into the data memory [ir]. The data memory
[BR:II] address has been specified by the Example | SetValue Result
content of the BR register (upper byte i |BrRm| [ BRI sC
specification) and the 8-bit absolute address | NV C|Z
(lower byte specification). The data memory S5AH | 42H | 42H | 42H | — | - | - | —
[ir] address has been specified by their
register (IX/1Y).

The content of the EP register becomes the
page address of the data memory [BR:II] and
the content of the XP register (at time of IX
specification) or the YP register (at time of
1Y specification) becomes the page address
of the data memory [ir] (MODEL2/3).

Code MSB LSB
‘of[1]1]irJo]1]o0]o0 |6ar/7aHD
IR |

O ir Mnemonic Code

IX| 0 [LD [IX], [BR:Il] | 64H
IY | 1 |LD [IY], [BR:I] | 74H

Flag I1{I0jU/D|N|V | C|Z
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4 INSTRUCTION SETS

LD r, [hAN] j11i11114gad 1ocation [hhit) into v reg. /[T RieAREs 111

Function r — [hhll] Mode Src: 16-bit absolute
L oads the content of the data memory that Dst: Register direct
has been address specified by the 16-bit £ |
absolute address hhil into the r register (A/B/ ~ EX@Mple | Setvalue Result —
L/H). _ r[hhii| 1| [hi
The content of the EP register becomes the NV IC Z
page address of the data memory (MODEL 2/3). SAH | 42H | 42H | 42H | — | — | — | —
Code MSB LSB

‘1]1]ojof1[1]1]o0]|cEH

‘1]1]o]1]oo] r |DoH-D3HO

I
O r Mnemonic Code
A (00| LD A, [hhll] | DOH
B |01| LD B,[hhll] | D1H
L [10| LD L,[hhll] | D2H
H |11| LD H, [hhil] | D3H
Flag I1|{I0jU/DIN|V |C|Z

LD r, [HL] 11iiiiinged 1ocation [HLY into v reg. [T eAKs 111

Function r « [HL] Mode Src: Register indirect
L oads the content of the data memory that Dst: Register direct
has been address specified by the HL register
into ther register (A/B/L/H). Example | SetValue Result
The content of the EP register becomes the rolHO | r | Y SC
page address of the data memory (MODEL 2/3). NV ClZ
SAH | 42H | 42H | 42H | - | - | — | -
Code MSB LSB

o[1]0] r [1]0]1 |45H4DH/55H/SDHD

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/I0JUD|N|V |C|Z
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4 INSTRUCTION SETS

LD [BR:Il], [HL] jjjj/load location [HL] into location [BR:I [/ es 1]

Function [BR:ll] < [HL]

L oads the content of the data memory [HL]
into the data memory [BR:II]. The data
memory [BR:Il] address has been specified
by the content of the BR register (upper byte
specification) and the 8-bit absolute address ||
(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 (MODEL 2/3).

Code

Flag

Mode

Example

MSB LSB

of1]1f1fs]1]o]1]7DH

L{I0jU|/DN|V|C|Z

Src: Register indirect
Dst: 8-bit absolute

Set Value Result
) ) SC
[BR:I]| [HL] [[BR:I]| [HL] NIvIcTz
5AH | 42H | 42H | 42H | - | - | - | =

LD [HL], [HL] [1i11111]load location [HL] into location [HL] [/i/[IIITHIIIHIIIIIIIIBIKes [1]

Function [HL] « [HL]

L oads the content of the data memory that
has been address specified by the HL register
into the same address. As aresult, only three
cycles are consumed.

The content of the EP register becomes the

page address of the data memory (MODEL 2/3).

MSB LSB
‘o[1]1]of1]1]0]1]eDH

Code

I1/I0fU|D|N|V |C|Z

Flag

Mode

Example

Src: Register indirect
Dst: Register indirect

Set Value Result
SC
[HL] [HL] NIvIcTz
42H 42H e

LD [ir], [HL] ii111i111iMbad location [HL] intolocation [ir reg.] /I[[IIIIIIIITIIIIBKYES [1]

Function [ir] « [HL]
L oads the content of the data memory [HL]
into the data memory [ir]. The data memory
[HL] address has been specified by the HL
register. The data memory [ir] address has
been specified by their register (IX/1Y).
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
1Y specification) becomes the page address
of the data memory [ir] (MODEL2/3).

Code

Flag

Mode

Example

MSB LSB
‘of1]1]irJo]1]o0]1|65H/75HD

ir Mnemonic | Code

IX| 0| LD [IX],[HL] | 65H

IY| 1| LD [IY],[HL] | 75H
I1/I0JU|D|N|V|C|Z
Src: Register indirect
Dst: Register indirect

Set Value Result

i HL i HL sC

ir ir

[l || 00 | M Ty ez
BAH | 42H | 42H | 42H | - | - | — | -

128

EPSON

S1C88 CORE CPU MANUAL



4 INSTRUCTION SETS

LD r, [IXT 1niiiniited ocation [1X) into r veg. [T RAGHGIES 111

Function

Code

r < [IX] Flag
L oads the content of the data memory that

has been address specified by the IX register

into ther register (A/B/L/H). Mode
The content of the XP register becomes the

page address of the data memory (MODEL 2/3).
Example
MSB LSB

‘o[1]o] r [1]1]o0 |aeHu4ErseHISEHD

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{I0jU/DIN|V | C|Z
Src: Register indirect
Dst: Register direct
Set Value Result
IX IX S¢
ClmX X Ty e
BAH | 42H | 42H | 42H | - | - | -

LD [BR:], [IX] 1ji/1/oad location [1X] into location [BR:I /I HgsEes (1]

Function

[BR:II] < [IX] Code
L oads the content of the data memory [I1X]
into the data memory [BR:Il]. The data
memory [BR:II] address has been specified
by the content of the BR register (upper byte

Fla
specification) and the 8-bit absolute address || g
(lower byte specification). The data memory
[IX] address has been specified by the IX Mode

register.

The content of the EP register becomes the

page address of the data memory [BR:Il] and Example
the content of the XP register becomes the page

address of the datamemory [IX] (MODEL2/3).

MSB

LSB

o[1]1]1]1]1]1]0]7EH

I1L{I0JU/DIN|V | C|Z

Src: Register indirect

Dst: 8-bit absolute

Set Value Result

BR:I| [IX] |[BR:I]| [IX SC
BRI [X] |[BRA| [X] T TG
B5AH | 42H | 42H | 42H | - | — | —

LD [HL], [IX] l1i111i1oad 1ocation [1X] into location [HLI J//IIHIHTHIIIIIIIAKYEes (1]

Function

[HL] < [IX] Code
L oads the content of the data memory [1X]

into the data memory [HL]. The data memory

[HL] address has been specified by the HL Flag
register. The data memory [I1X] address has
been specified by the IX register.

The content of the EP register becomes the
page address of the data memory [HL] and the
content of the X P register becomes the page Example
address of the data memory [IX] (MODEL2/3).

Mode

MSB

LSB

o[1]1]ofJ1]1]1]0]eEH

I1|/I0JUD|N|V|C|Z
Src: Register indirect
Dst: Register indirect

Set Value Result

HL IX HL IX SC
(MU | IX] | HU | X Ty T o
5AH | 42H | 42H | 42H | — | — | —
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LD [ir], [IX] 11i111111Hpad 1ocation [1X] into location [ir reg] [[IIITIIIITIIIIIIIBRYES (1]

Function [ir] < [IX] Mode Src: Register indirect
L oads the content of the data memory [1X] Dst: Register indirect
into the data memory [ir]. The data memory |
[1X] address has been specified by the 1X Example | SetValue Result
register. The data memory [ir] address has v Lo | v | sC
been specified by their register (IX/1Y). N|VIC|Z
The content of the XP register (at time of 1X SAH | 42H | 42H | 42H | — | — | — | —

specification) or the Y P register (at time of
I'Y specification) becomes the page address
of the data memory (MODEL 2/3).

Code MSB LSB
‘of1]1lir]o]1]1]0 |66H/76HD

O ir Mnemonic Code
IX| 0| LD [IX],[IX] | 66H
Y| 1| LD [IY],[IX] | 76H

Flag I1{I0jU/D|N|V | C|Z

LD r, [IY] lHHHHI11HH1114gied Yocation [1Y] into v reg. [N RAESAEIES 1]

Function r < [IY] Mode Src: Register indirect
L oads the content of the data memory that Dst: Register direct
has been address specified by the 1Y register
into the r register (A/B/L/H). Example | SetValue Result
The content of the Y P register becomes the r Y] roly SC
page address of the data memory (MODEL 2/3). N|VIC|Z
BAH | 42H | 42H | 42H | - | - | - | -
Code MSB LSB

of1]o]| r [1]1]1 |arHiarris7risFHO

O r Mnemonic Code

A 00| LD A [lY] | 47H

B|01| LD B,[IY] | 4FH

L 10| LD L,[IY] | 57H

H|11| LD H,[IY] | 5FH

Flag I1|{I0JU/DIN|V | C]|Z
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4 INSTRUCTION SETS

LD [BR:], [1Y] ii11/1oad location [1Y] into location [BRI //HIHINIIIIIHIHIMEs#es 1]

Function [BR:I] ~ [IY] Code
L oads the content of the data memory [1Y]
into the data memory [BR:Il]. The data
memory [BR:II] address has been specified
by the content of the BR register (upper byte

Fla
specification) and the 8-bit absolute address || 9
(lower byte specification). The data memory
[1'Y] address has been specified by the 1Y Mode

register.

The content of the EP register becomes the

page address of the data memory [BR:II] and Example
the content of the Y P register becomes the page

address of the data memory [I'Y] (MODEL2/3).

MSB

LSB

of1fafafalaf1]a]7FH

I1L/I0jJU|D|N|V|C|Z
Src: Register indirect
Dst: 8-bit absolute

Set Value Result

BR:lI Y BR:II Y SC
[BRM| 0Y] BRI V] F Ty T e
5AH | 42H | 42H | 42H | - | — | —

LD [HL], [IY]l111111Hoad 1ocation [1¥] into location [HLY [[/HHITIIINTIIIIIIIBYAeS 111

Function [HL] < [IY] Code
L oads the content of the data memory [1Y]
into the data memory [HL]. The data memory
[HL] address has been specified by the HL Flag
register. The datamemory [I'Y] address has
been specified by the lY register.
The content of the EP register becomes the
page address of the data memory [HL] and the
content of the Y P register becomes the page Example
address of the datamemory [I'Y] (MODEL2/3).

Mode

MSB LSB
o[1]1]ofJrl1]1]1]eFH
I1|/I0OJU|D|IN|V|C|Z
Src: Register indirect
Dst: Register indirect
Set Value Result
HL Y HL, 1Y SC
(MU | Y] [ MU | Y] Ty e
BAH | 42H | 42H | 42H | - | — | -

LD [ir], [IY] l1111111Hpad 1ocation [1V] into location [ir reg.] /I/[IHINITIIIITIIIIIIBRYE S 1]

Function [ir] < [IY] Flag
L oads the content of the data memory [1Y]
into the data memory [ir]. The data memory
[1'Y] address has been specified by the I'Y Mode
register. The datamemory [ir] address has
been specified by the ir register (IX/1Y).
The content of the XP register (at time of 1X
specification) or the YP register (at time of I'Y
specification) becomes the page address of the
data memory (MODEL2/3).

Code MSB LSB
‘of1]1lir]ol1]1]1|67Hi77HO

Example

O ir Mnemonic Code
IX| 0| LD [IX],[IY] | 67H
Y| 1| LD [IY],[IY] | 77H

I1{I0jU/DIN|V | C|Z
Src: Register indirect
Dst: Register indirect

Set Value Result

IX 1Y IX 1Y SC
[XI | O0VD | OX] | Y] Ty Te
BAH | 42H | 42H | 42H | — | — | —
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LD r, [IX+dd] jiii1ii1Hoad location [1X + dd] intor reg. I[NNI KNeS (1]

Function r ~ [IX+dd]

L oads the content of the data memory that
has been address specified by the sum of the
content of the IX register and the displace-
ment dd into ther register (A/B/L/H).

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 (MODEL 2/3).

MSB LSB
‘1]1]ojo]J1]1]1]o0]cEH

Code

oltjol ¢

. d.d |d

Code
40H
48H
50H
58H

Mnemonic

00| LD A, [IX+dd]
01| LD B, [IX+dd]
10| LD L, [IX+dd]
11| LD H, [IX+dd]

I W@ >

Flag

Mode

Example

| 0 | 0] 0 |40H/48H/50H/58HD

I1jIojU/DIN|V | C|Z

Src: Register indirect with displacement
Dst: Register direct

Set Value Result

: SC
r [IX+dd]| r [IX+dd] NIvIc]z
5AH | 42H | 42H | 42H | - | - | - | =

LD [HL], [IX+dd] jjjjioad location [1X + dd] into location [HL] //f///[HIHIHIIIIIBYcles []]

Function [HL] < [IX+dd]
L oads the content of the data memory
[IX+dd] into the data memory [HL]. The data
memory [HL] address has been specified by
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).

Code MSB LSB
‘1]1]ofof1l1]1]o]|ceH
‘o[1]1]o]Jo]o]o]o |eoH
a4 |

Flag njo/u[p[Njv]c|z

Mode

Example

Src: Register indirect with displacement
Dst: Register indirect

Set Value Result

) SC
[HL] [ix+dd)| [HL] [x+dd]— 10T o TS
BAH | 42H | 42H | 42H | - | - | — | —
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4 INSTRUCTION SETS

LD [ir], [IX+dd] jjjifijLoad location [1X + dd] into location [ir reg] /////////111111111/IBithces ]

Function [ir] « [IX+dd] Code MSB LSB
L oads the content of the data memory (11]ofo]1l1]1]0]cEH
[IX+dd] into the data memory [ir]. The data .
memory [ir] address has been specified by the (011 ir[1]0] 0] 0]68H78HO
ir register (IX/1Y). The data memory [IX+dd] ‘ T 44 |dd
address has been specified by the sum of the ———
content of the IX register and the displace- a ir Mnemonic | Code
ment dd. IX | 0 |LD [IX], [IX+dd]| 68H
The displacement dd is handled as signed IY | 1 LD [IY], [IX+dd]| 78H
data and the range is-128 to 127.
The content of the XP register (at time of 1X Flag 10 UDN|VICZ
specification) or the Y P register (at time of e e e e e

I'Y specification) becomes the page address Mod Sre: Redister indi ith disol
of the data memory (MODEL 2/3). ode rc: eg!ster !n !rect with displacement
Dst: Register indirect

Example Set Value Result

[ir] |[IX+dd]| [ir] [[IX+dd]

S5AH | 42H | 42H | 42H | - | - | — | —

LD r, [IY+dd] iiii11111iHoad 1ocation [1Y + dd] intor reg. I//[[IHINITIIINITIIIIIIIIANeS 1]

Function r « [IY+dd] Flag I1|{I0|]U|DIN|V|C|Z
L oads the content of the data memory that
has been address specified by the sum of the

content of the 1Y register and the displace- Mode Src: Register indirect with displacement
ment dd into ther register (A/B/L/H). Dst: Register direct

The displacement dd is handled as signed

dataand the range is -128 to 127. Example | SetValue Result

The content of the Y P register becomes the sC

rooIy+dd] r |[IY+dd]
page address of the data memory (MODEL 2/3).

5AH | 42H | 42H | 42H | - | - | — | —

Code MSB LSB
‘1]1]ofof1l1]1]o]|ceH

o[1]0] r [0]o0]1 |41Hi49H/51H/59HD

. d;d |

O r Mnemonic | Code
00| LD A, [IY+dd] | 41H
01|LD B, [IY+dd] | 49H
10| LD L, [IY+dd] | 51H
11|LD H, [IY+dd] | 59H

I~ ©@ >
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LD [HL], [IY+dd] jjj/jLoad location [1Y + dd] into location [HL] [/ tcles /]

Function [HL] < [IY+dd] Code MSB LSB
L oads the content of the data memory (11]ofof1]1[1]0]cEH
[I'Y+dd] into the data memory [HL]. The data
memory [HL] address has been specified by

‘o[1]1]o]Joo]o]1]e1H

the HL register. The data memory [1Y +dd] ‘ 4 d ‘ |dd

address has been specified by the sum of the e

content of the I'Y register and the displace- Flag IL|I0J]U|D|N|V|C|Z

ment dd. J I I I O O

The displacement dd is handled as signed

data and the range is -128 to 127. Mode Src: Register indirect with displacement

The content of the EP register becomes the Dst: Register indirect

page address of the data memory [HL] and

the content of the Y P register becomes the Example Set Value Result s

page address of the data memory [I'Y +dd] [HL] [IY+dd]| [HL] [IY+dd]

(MODEL 2/3). N/VIC Z
5AH | 42H | 42H | 42H | — | - | - | =

LD [ir], [IY+dd] jjjijiLoad location [IY + dd] into location [ir reg.] ////IHIHIHIIIIBItycIes 1]

Function [ir] < [IX+dd] Code MSB LSB
Loads the content of the data memory (1]1]ofof1l1[1]0]cEH
[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 [1Y +dd]

‘of1]1]ir]J1]o]o]1|69H/79HD

address has been specified by the sum of the A4 ldd
content of the 1Y register and the displace- ] ir Mnemonic | Code

ment dd. IX| O |LD [IX], [IY+dd]| 69H

The displacement dd is handled as signed IY | 1 |LD [IY], [IY+dd]| 79H

data and the range is-128 to 127.

The content of the XP register (at time of IX Flag 110U DNV C N Z
specification) or the Y P register (at time of e e e R

I specification) becomes the page address Mode Src: Register indirect with displacement

of the data memory (MODEL 2/3). Dst: Register indirect

Example Set Value Result

[l [Iy+dd]| [ir] |[1Y+dd]

5AH | 42H | 42H | 42H | — | - | - | —
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LD r, [IX+L] ii1111111iMbad 1ocation [1X +L] intor reg. [T BENEES 1]

Function r « [IX+L] Flag I1{I0j]U|DIN|V | C|Z
L oads 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 | Setvalue Result

The content of the XP register becomes the colpey| r | pxe SC

page address of the data memory (MODEL 2/3). N V| C|Z
SAH | 42H | 42H | 42H | — | - | — | -

Code MSB LSB

‘1]1]ojo]1[1]1]0]|cEH

‘o[1]o] r [o]1]o0 |42Huaars2risAHD

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/l-oad location [1X + L] into location [HL] /////1IHIIHIIIIBIEHCIes 1]

Function [HL] « [IX+L] Mode Src: Register indirect with index register
L oads 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 Example | SetValue Result
register. The data memory [IX+L] address sC
has been specified by the sum of the content [(HL] I THLT D] 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]ojo]1[1]1]o0]|cEH

‘o[1]1]o]olo]1]0|62H

Flag I1|{I0JU/D|N|V | C|Z
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LD [ir], [IX+L] jiiii1/Moad location [1X + L] into location [ir reg] /I//[HIIIIIIIIBICes I1]

Function

[ir] < [IX+L] Code
L oads 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
signed data and therange is-128 to 127.

The content of the XP register (at time of 1X
specification) or the Y P register (at time of
I'Y specification) becomes the page address
of the data memory (MODEL 2/3).

Flag

Mode

Example

MSB LSB
(11]ofof1]1[1]0]cEH

of[1]1]ir]1]o[1]0 |6AHr7AHD

ir Mnemonic Code
IX| 0 | LD [IX], [IX+L] | 6AH
IY| 1 |LD [IY], IX+L] | 7AH

I1jIojU/DIN|V | C|Z

Src: Register indirect with index register
Dst: Register indirect

Set Value Result
. ) SC
[ir] |[X+L]| [ir] |[IX+L] NIvIiclz
5AH | 42H | 42H | 42H | — | - | - | —

LD r, [IY+L] ii1111111iMbad 1ocation [1Y +L] into r reg. /[T EHeHes 111

Function

Code

r — [IY+L]

L oads the content of the data memory that
has been address specified by the sum of the
content of the l'Y register and the content of
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.

The content of the Y P register becomes the
page address of the data memory (MODEL 2/3).

Flag

Mode

Example

MSB LSB
‘1]1]ojo]J1]1]1]o0]cEH

ol1]o] r Jo]1]1 ]43H4BH53HEBHD

Code
43H
4BH
53H
5BH

r Mnemonic
00| LD A, [IY+L]
01| LD B, [IY+L]
10| LD L, [IY+L]
11| LD H, [IY+L]

I~ @™ >

I1jIojU/DN|V | C|Z

Src: Register indirect with index register
Dst: Register direct

Set Value Result

roopYsa | ¢ Y+

5AH | 42H | 42H | 42H | — | - | - | —
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LD [HL], [IY+L] ji1ji/];-oad location [1Y + L] into location [HL] /////IHIHIHIHIHIIIIBIEHCIes /1]

Function [HL] < [IY+L]
L oads the content of the data memory [I1Y +L]
into the data memory [HL]. The data memory
[HL] address has been specified by the HL
register. The datamemory [1Y +L] address
has been specified by the sum of the content
of the 1Y 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 EP register becomes the
page address of the data memory [HL] and
the content of the Y P register becomes the
page address of the data memory [1Y+L]
(MODELZ2/3).

Code

Flag

Mode

Example

MSB LSB
(11]ofo]1l1]1]0]cEH

‘o[1]1]o]Jofo]1]1]esH

L{I0jU/ DN|V |C|Z

Src: Register indirect with index register
Dst: Register indirect

Set Value Result

SC
[HL] |[Y+L] | [HL] |[IY+L] NTvIicz
BAH | 42H | 42H | 42H | - | - | = | —

LD [ir], [IY+L] jiiiii/Noad location [1Y + L] into location [ir reg] /[/I1IIIIIIBMRYcles /1]

Function [ir] < [IY+L] Code MSB LSB
L oads the content of the data memory [IY+L] (11]ofof1l1]1]0]cEH
into the data memory [ir]. The data memory
[ir] address has been specified by the ir (of1/1lir[1]0]1]1 |6BH7BHO
register (IX/1Y). The c@a memory [1Y+L] 0 ir Mnemonic | Code
address has been specified by the sum of the X 0 LD [IX]. [V+L] | 6BH
content of the 'Y register and the content of '
the L register. IY |1 |LD [IY],[IY+L] | 7BH
The content of the L register is handled as Flag nlolulpINlvIiclz
signed data and the range is-128 to 127. T
The content of the XP register (at time of 1X
specification) or the Y P register (at time of Mode Src: Register indirect with index register
1Y specification) becomes the page address Dst: Register indirect
of the data memory (MODEL 2/3).
Example Set Value Result
. ) SC
[ir] [[Y+L]| [ir] [[IY+L] NTvIicz
SAH | 42H | 42H | 42H | - | - | — | -
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LD rp, rp" iimiiiiimgad rp' eg. into rp reg. [T R YA 111

Function rp ~ rp’ Flag I1|/I0JU|D|N|V|C|Z
L oads the content of the rp' register (BA/HL/

IX/1Y) into the rp register (BA/HL/IX/IY).

Code MSB LSB
‘1f1]ofof1l1]1]1]cFH

Mode Src: Register direct
Dst: Register direct

Example Set Value Result
alififo] ® [ w |0 , s
O ' | BA | HL | IX | IY P P P P IN[v]c]z
rp (0,0)((0,1)|(1,0)|(1,1) 3521H |E964H |[E964H |[E964H | — | — | — | —
BA(0,0) |[EOH |E1H|E2H |E3H (rp#rp)

HL(0,1) |E4H |E5H |E6H |E7H
IX(1,0) |E8H |E9H [EAH [EBH
IY(1,1) |ECH|EDH EEH EFH

LD BA, PCiliiiiimpad PC into BA reg. [T AT

Function BA —« PC+2 Mode Src: Register direct
L oads the content of the program counter (PC) Dst: Register direct
into the BA register. The value that has been
loaded is top address of thisinstruction + 2.

Code MSB LSB BA | PC | BA | PC
‘11]olof1l1]1]1]cFH

Example Set Value Result

SC

3521H |E964H |[E964H |[E96G4H| — | — | — | —

‘111 ]1]1lo]o]1]FoH

Flag I1{I0jU/D|N|V | C|Z

LD BA, SPiiiiiiiged s into BA reg. /IRy

Function BA — SP Mode Src: Register direct
L oads the content of the stack pointer (SP) Dst: Register direct
into the BA register.
Example Set Value Result
Code MSB LSB sc
‘1]1]olofJ1l1]1]1]cFH BA | SP | BA | SP
‘l‘l‘l‘lll‘O‘O‘OIFSH 3521H [E964H |E964H [E964AH| — | — | — | —
Flag I1|{I0jJU/DIN|V | C|Z
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LD HL, PCiiiiiimpad PCinto HL reg. [T B8]

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 thisinstruction + 2.

Code MSB LSB HL | PC HL PC
‘1]1]olof1l1]1]1]cFH

Example Set Value Result

SC

3521H |E964H |[E964H |[E9B4AH| — | — | — | —

‘1f1]1]1]Jol1]o]1]rsH

Flag I1/I0JU|/D|N|V |C|Z

LD HL, SPiiiimiiiiivgad spinto HL reg. [T RO 1]

Function HL — SP Mode Src: Register direct
L oads the content of the stack pointer (SP) Dst: Register direct
into the HL register.
Example Set Value Result
Code MSB LSB SC
‘1f1]ofof1l1]1]1]cFH HL | SP | HL | SP
‘1‘1‘1‘1'0‘1‘0‘0IF4H 3521H|E964H |[E964H |[E964H | — | — | — | —

Flag I1|{I0JjU/D|N|V | C|Z

LD X, SPiiiiimgad s into X reg. [T RIS

Function IX — SP Mode Src: Register direct
L oads the content of the stack pointer (SP) Dst: Register direct
into the IX register.
Example Set Value Result
Code MSB LSB sc
‘1]1]ofof1l1]1]1]cFH IX | SP | IX | SP
‘1‘1‘1‘1|1‘0‘1‘0|FAH 3521H |E964H |E964H |E964H| — | — | — | —

Flag I1/I0JUD|N|V |C|Z

LD 1Y, SPliiiiiiniimgad sPinco Y reg. [T RIS

Function 1Y — SP Mode Src: Register direct
L oads the content of the stack pointer (SP) Dst: Register direct
into the I'Y register.
Example Set Value Result
Code MSB LSB SC
‘1]1]ofof1l1]1]1]cFH Iy | sP | IY | SP
(a1 ]a[1]1]1]o]ren 3521H |E964H |E964H|E964H| — | — | — | —

Flag I1|{I0JU/D|N|V | C|Z
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LD SP, rp jiiiiiiingad ro veg. into SPHHITTHITITITHITITTITIT RISRIESINT

Function SP ~ rp Mode Src: Register direct
L oads 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
1/1/ofof1]1]1]1]cFH SP | | SP | TV TCcTZ
‘ 1 ‘ 1 ‘ 1 ‘ 1 |0 ‘ 0 ‘ rb IFOH—F3HD 3521H [E964H |E964H [E964AH| — | — | — | —

O p Mnemonic | Code
BA|00| LD SP,BA FOH
HL|01| LD SP,HL F1H
IX|10| LD SP,IX F2H
IY |11| LD SP,IY F3H

Flag I1/I0fU|D|N|V |C|Z

LD [hhU], rp jiiiiiiioad rpreg. intolocation [hhit] [1[IHINTTIIIIITIIIITIIIIE yees [1]

Function [hhll] < rp), [hhll+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 hhll of the data

memory and stores the upper bytein the Example | |

following address hhil+1. Set value Result

The content of the EP register becomes the P [hhll] |[hhil+1]|  rp sC

page address of the data memory (MODEL 2/3). N VICZ
E9B4H | 64H | EOH |E964H | — | — | — | -

Code MSB LSB
‘1]of1]1]1]1] rp |BCH-BFHO

. hh

0 p Mnemonic Code
BA|00| LD [hhll], BA | BCH
HL|01| LD [hhll], HL | BDH
IX|10| LD [hhll], IX | BEH
IY |11 | LD [hhll], 1Y | BFH

Flag I1/I0fU|D|N|V |C|Z
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4 INSTRUCTION SETS

LD [hhU], SP [iiiiiiiiioad SP into location L] /[T IG Keawes 1]

Function [hhll] < SPw), [hhll+1] ~ SPH) Mode Src: Register direct
Stores the lower byte of the stack pointer Dst: 16-bit absolute
(SP) in the address hhll of the data memory

and stores the upper byte in the following Example
address hhll+1. Set Value Result
The content of the EP register becomes the ) [hhll] |[hhil+1]| SP sC
page address of the data memory (MODEL 2/3). N VIClZ
E964H | 64H | EOH |E9G4H | — | — | — | —
Code MSB LSB

‘1]1]ofof1l1]1]1]cFH

‘ofl1]1]1]1]1]0]0]7cH
D |

hoh o

Flag I1|{I0JU/D|N|V | C|Z

LD [HL], rp [iiiiiigpad rpreg. intolocation [HLY [IIHHINTTIIIITIITIIIIE Kyohs 1]

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 the Example

HL register and stores the upper bytein the Set Value Result

following address. p HU |[HL+1] | 1p SC

The content of the EP register becomes the N|VICZ
page address of the data memory (MODEL 2/3). E964H | 64H | EOH |E964H| — | — | — | —

Code MSB LSB
‘1f1]olof1l1]1]1]cFH

‘1]1]o]o]Jo1] mp |caH-c7HD

O p 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/I0JUD|N|V |C|Z
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4 INSTRUCTION SETS

LD [IX], rp iiiiiiiigad rp reg. into location [X /1IN BIga s

Hlnction [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 the Example

IX register and stores the upper bytein the Set Value Result

followi ng address. rp [1X] [IX+1] P sC

The content of the XP register becomes the N VICZ
page address of the data memory (MODEL 2/3). E964H | 64H | EOH |E964H| — | — | — | —

Code MSB LSB
‘11]olof1l1]1]1]cFH

‘1]1]o]1]o[1] rp |DaH-D7HO

0 p 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/I0fU|D|N|V |C|Z

LD [IY], rp iiiiiimgad rp reg. into location U] [T BIEHEIES 111

Function [IY] < rpw), [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 the Example

1Y register and stores the upper bytein the Set Value Result

following address. p y] | py+1 | sC

The content of the Y P register becomes the N|VIC Z
page address of the data memory (MODEL 2/3). E964H | 64H | E9H |E964H| — | — | — | —

Code MSB LSB
‘1f1]ofof1l1]1]1]cFH

‘1]1]of1]1]1] mp |DCH-DFHD

0 p Mnemonic Code
BA|00| LD [IY],BA | DCH
HL|01| LD [IY], HL | DDH
IX|10| LD [IY], IX DEH
IY |11| LD [IY], IY DFH

Flag I1/I0fU|D|N|V |C|Z
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4 INSTRUCTION SETS

LD [SP+dd], rp iiijjiLoad rpreg. intolocation [P+ dd] [IIIITIIIITIIIIIIRISRes (1]

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,
and stores the upper byte in the following

Dst: Register indirect with displacement

address. Example
The displacement dd is handled as signed Set Value Result
data and the range is -128 to 127. D |[SP+dd] [SP+dd+1] 1P sC
Niv]c|z
Code MSB LsB E964H | 64H | E9H |E964H | — | — | — | —
‘1]1]ofof1l1]1]1]cFH

of[1]1]1]o1] mp |7aH-77HD
. d.d |

O p Mnemonic | Code
BA|00| LD [SP], BA | 74H
HL|01| LD [SP],HL | 75H
IX|10| LD [SP],IX | 76H
IY|11| LD [SP], 1Y | 77H

LD rp, #mmnn jjjjjjjjLoad immediate data mmnn into rp reg. /[[1HTTHITTIIITIIITRIEddes 1]

Function rp « mmnn Mode Src: Immediate data
Loads the 16-bit immediate data mmnn into Dst: Register direct
therp register (BA/HL/IX/IY).
Preg ( ) Example Set Value Result
Code MSB LsB SC
‘1]1]o]o]Jo1] mp |caH-c7HO P |mman | rpimmnn oo T
R 3521H|E964H |[E964H |[E964H| — | — | — | —
. mm |
O p Mnemonic | Code

BA |00 | LD BA, #mmnn | C4H
HL |01 | LD HL, #mmnn | C5H
IX 110 | LD IX, #mmnn | C6H
IY |11 | LD IY, #mmnn | C7H

Flag I1/I0JU/D|N|V |C|Z
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4 INSTRUCTION SETS

LD SP, #mmnn |jjjjl/Load immediate data mmnn into SP /[ 1[I AsIes [1]

Function SP — mmnn Mode Src: Immediate data
L oads the 16-bit immediate data mmnn into Dst: Register direct
the stack pointer (SP).

Example Set Value Result

Code MSB LSB SC
‘1f1]olof1l1]1]1]cFH SP|mmnn| SP|mmnn o T
‘O‘l‘l‘Oll‘l‘l‘OlGEH 3521H |E964H |[E964H |E964H | — | — | — | —
—nn
e mm  |mm

Flag I1L/0OJU|DIN|V|C|Z

LD rp, [AAN] jiiiiii1noad 1ocation [whiT) into rp reg. [IIHINTTTTIIITTIIITIIIIE iyees [1]

Function rp) < [hhll], rpH) < [hhil+1] Mode Src: 16-bit absolute
L oads the content of the data memory that Dst: Register direct
has been address specified by the 16-bit
immediate data hhil into the rp register (BA/ ~ EXample Set Value Result
HL/IX/IY) as the lower byte and loads the rp | [hhil] |[hhi+1]| rp SC
content of the following address as the upper N|VIC|Z
byte. 3521H| 64H | E9H [E964H| — | — | — | —

The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

Code MSB LSB
‘1]of1]1]1]0] rp |B8H-BBHO

DL L

0 p Mnemonic Code
BA|00| LD BA, [hhll] | B8H
HL|01| LD HL, [hhil] | BO9H
IX|10| LD IX, [hhll] | BAH
IY |11 | LD 1Y, [hhll] | BBH

Flag I1/I0fU|D|N|V |C|Z
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4 INSTRUCTION SETS

LD SP, [AAU] jiiiiiiHoad ocation [whiTY into SP IIHINTTIIITTIIITIIITI6 YRS 111

Function SP) ~ [hhll], SPH) ~ [hhll+1]

L oads the content of the data memory that
has been address specified by the 16-bit
immediate data hhll into the stack pointer
(SP) asthe lower byte and loads the content
of the following address as the upper byte.
The content of the EP register becomes the

Code

Flag

Mode

Example

page address of the data memory (MODEL 2/3).

MSB

LSB

‘1]1]ofof1l1]1]1]cFH

‘o[1]1]1]1]o]0]0]78H

“h

.

|nh

1110 U

D

N

Src: 16-bit absol

lute

Dst: Register direct

Set Value Result
SC
SP | [bhil] |[hhil+1]| SP
V| C
3521H| 64H | E9H |E964H - | -

LD rp, [ HL] I Ebad 1ocation [HL] into rp reg. /[T eycVes [1]
rp) < [HL], rpH) « [HL+1]

Function

Code

Flag

L oads the content of the data memory that
has been address specified by the HL register
into the rp register (BA/HL/IX/IY) asthe
lower byte and loads the content of the
following address as the upper byte.

The content of the EP register becomes the

Mode

Example

page address of the data memory (MODEL 2/3).

MSB

LSB

‘1f1]ofof1l1]1]1]cFH

‘1]/1]o]o]Jo]o] mp |coH-C3HD

1e]

Mnemonic

Code

BA|00| LD BA, [HL]
HL| 01| LD HL, [HL]
IX |10| LD IX, [HL]
IY |11| LD 1Y, [HL]

COH
C1H
C2H
C3H

11 /10| U

D

N

\%

Src: Register indirect
Dst: Register direct

Set Value

Result

p [HL] |[HL+1]

3521H| 64H

E9H

E964H
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4 INSTRUCTION SETS

LD rp, [IX] iiiiiiimgad 1ocation [1X] into rp reg. NI MRS 11]

Function rp) « [IX], rpH) < [IX+1] Mode Src: Register indirect
L oads the content of the data memory that Dst: Register direct
has been address specified by the IX register E | s | |
into the rp register (BA/HL/IX/IY) asthe xample et Value Result
lower byte and loads the content of the po | IX]|[IX+1]| rp sC
following address as the upper byte. N VICIZ
The content of the XP register becomes the 3521H| 64H | EOH |E964H| — | — | — | —
page address of the data memory (MODEL 2/3).

Code MSB LSB

‘11]olof1l1]1]1]cFH

‘1]/1]o]1]o]o] rp |DOH-D3HO

0 p Mnemonic Code
BA|00| LD BA,[IX] | DOH
HL|01| LD HL,[IX] | D1H
IX 10| LD IX, [IX] D2H
IY |11| LD 1Y, [IX] D3H

Flag I1/I0fU|D|N|V |C|Z

LD rp, [IY] l1111111gad ocation [1Y] into rp veg. [T B EAeHHS 111

Function rp) « [IY], rpH) < [IY+1] Mode Src: Register indirect
L oads the content of the data memory that Dst: Register direct
has been address specified by the 1Y register |
into the rp register (BA/HL/IX/IY) asthe Example Set Value Result
lower byte and loads the content of the P 0v] |oy+1| rp sC
following address as the upper byte. N VI ClZ
The content of the Y P register becomes the 3521H| 64H | E9H |ESG4H| — | — | — | —
page address of the data memory (MODEL 2/3).

Code MSB LSB

‘1]1]olofJ1l1]1]1]cFH

‘1]1]ol1]1]0] rp |DP8H-DBHO

O p Mnemonic | Code
BA|[00| LD BA,[IY] | D8H
HL|{01| LD HL,[IY] | D9H
IX|10| LD IX,[IY] | DAH
IY |11| LD 1Y, [IY] DBH

Flag I1{I0jU/D|N|V | C|Z
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4 INSTRUCTION SETS

LD rp, [SP+dd] jjjjiiLoad location [SP + dd] into rp reg. ///IIITIIIIIIIIIIIIIMSEes /1]

Function rp() ~ [SP+dd], rp(H) — [SP+dd+1] Flag nloju[p[N[v]c]z
L oads 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) asthe
lower byte and loads the content of the

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
is- sc
data and the rangeis-128 to 127. o |spead|ispraae| o s
Code = = 3521H | 64H | E9H |E964H
‘l‘l‘o‘oll‘l‘l‘llcpH S P (N

o[1]1]1]o]o] rp |70H-73HD

. d;d |

O p Mnemonic | Code
BA| 00 |LD BA, [SP+dd] | 70H
HL|01|LD HL, [SP+dd] | 71H
IX |10 | LD IX, [SP+dd] | 72H
IY |11| LD 1Y, [SP+dd] | 73H

MLT [ s oty (i R e

Function HL « L*A Mode Implide (Register direct)
Multiplies the content of the L register by the
content of the A register and storestheresult ~ =X@mple Set Value Result
in the HL register. L A HL SC
N|v c|z
Code MSB LSB 00H | 64H |0000H| 00| 0] 1
‘1‘1‘0‘0|1‘1‘1‘0ICEH 64H 58H [2260H| 0| 0| 0| O
‘1]/1]of1]1]o]0]0|D8H A5H | 93H [SEBFH| 0|0 /0|0
C8H ASH [(80E8BH| 1 (0| 0|0
Flag nljoju/p|nNn|v]c]|z
- |-1-/-1t]/0/0 ¢ Note This instruction cannot be used in the

MODELDO0/2.
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4 INSTRUCTION SETS

NEG 1[I eate v veg. (T B s

Function r « 0-r Flag mL{I0|U|D|N|V | C|Z
Subtracts the content of the r register (A/B) _T-Tob 4 4 { 4
from O (creates two compliment) and stores
theresult in the r register. Mode Register direct
Code MSB LSB Example | Set Value Result
‘1]1]ojo]J1]1]1]o0]cEH sC
' ' N|V|C|zZ
‘1]of1]o]ol1]o0]r |a4HiASHD I
+D=0,U=0 57H A9H 1/0/1/0
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 ojoj1]o0
+D=1,U=1 57 03 ojoj1]o0
NEG [BR:] jiiiiiimegate tocation (BRI [T 0 Aehkes 1]
Function [BR:ll] « 0-[BR:ll] Flag IL|I0|U|D|N|V|C|Z
Subtracts the content of the data memory _1_1on0o4d 4 {4 4
from O (creates two compliment) and stores
theresult in the same address. The data Mode 8-bit absolute
memory address has been specified by the Example [ Set Value Resul
content of the BR register (upper byte
specification) and the 8-bit absolute address || BRI] | BRI SC
(lower byte specification). N V|C | Z
The content of the EP register becomes the +D=0,U=0| 57H A9H 170110
page address of the data memory (MODEL 2/3). 00H 00H 0(0|0]1
Code MSB LsB 2BH D5H 1/0/1/0
[1]1]o]ofz]1]1]0|cen 80H 8H |1/1/1]0
+D=1,U=0 57 43 ojoj1]o0
(1]of1 ofo 11 0 AsH D=1,U=1| & 08 |0|0[1]0

N
NEG [HL] iiiiiiiimggate location [HLY [l B esees

Function [HL] < 0-[HL] Mode Register indirect
Subtracts the content of the data memory that

has been address specified by the HL register ~ EX@mple | Set Value Result
from O (creates two compliment) and stores (HL] (HL] SC
theresult in that address. NV C|Z
The content of the EP register becomes the *D=0,U=0 57H A9H 110|110
page address of the data memory (MODEL 2/3). 00H 00H 0/0|0]1
Code MSB LSB 2BH DsH |1|0|1|0
‘1]1]ojo]J1]1]1]o0]cEH 80H 80H 1]1]1)0
«D=1,U=0 57 43 olol1]o
1foj1jofol1]1 1]AMH «D=1,U=1| 57 03 olol1]o0
Flag imjojulp|N|v]c]|z

- | = 1gpQg s o 9 79
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4 INSTRUCTION SETS

NOP [ eesation [T LA AR ]

Function No Operation Code MSB LSB
Expends 2 cycles without doing an operation (11fafa]rfa]1]1]|FFH
that otherwise exerts an affect. The program
counter (PC) isincremented (+1). Flag I1/I0J]U DNVICZ

OR A, Tl Ngical OR of r reg. and Areg. /I[NNI KIS 111

Function A - AOr Mode Src: Register direct
Takes alogical sum of the content of ther Dst: Register direct
register (A/B) and the content of the A Example Set Val Result
register and stores the result in the A register. P et value esu <
Code MSB LSB A B A TNTVTICTZ
0Joj1]of1]0 0] r|28Hi20H0 32H | 6CH | 7EH |0 | - | -] O
O r Mnemonic | Code 86H | 41H | C/H |1 | -|-|0

AlO OR A A 28H
B |1 OR A,/ B 29H

Flag IL{I0]U|D|N|V|C|Z
—|=]=]=1t]-|-]¢

OR A, #00 [lI11111111]11/Mpgical OR of immediate data nnand A reg. /////I1111H11111111Akycles [1]

Function A « AOnn Mode Src: Immediate data
Takes alogica sum of the 8-bit immediate Dst: Register direct
data nn and the content of the A register and E | Setval Result
stores the result in the A register. xample et value esu <
Code MSB LSB A nn AN 7
ofoj1jof1]0]1 0]2AH 32H | 6CH | 7BH |0 -] -0
‘ T mn |nn 8H | 41H [ C7TH |1 |- | -0

Flag IL{I0j]U|D|N|V|C|Z
-l =]=11
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4 INSTRUCTION SETS

OR A, [BR:] jiii11i11Hogical OR of location [BR:II] and Areg. /I///[[IHITIIITIIIIBR#Kes /1]

Function A — A O[BR:ll] Flag I1{I0j]U|D|N|V|C|Z
Takes alogical sum of the content of the data
memory and the content of the A register and

===t =]

stores theresult in the A register. The data Mode Src: 8-bit absolute

memory address has been specified by the Dst: Register direct

content of the BR register (upper byte

specification) and the 8-bit absolute address|l  EXample | SetValue Result

(lower byte specification). A BRI A sC

The content of the EP register becomes the NV C|Z

page address of the data memory (MODEL 2/3). 32H | 6CH | 7EH |0 |- |- O
Code MSB LSB 8H | 41H | C7TH |1 |-| -0

‘ofof1]of1]1]0]0]ecH

OR A, [hh] 11111111111 Vegical OR of location [hhiT] and Areg. /11T IS [1]

Function A — A O[hhll] Flag I1{I0j]U|D|N|V|C|Z
Takes alogical sum of the content of the data T =T=T:T=T=T:
memory that has been address specified by
the 16-bit absolute address hhll and the Mode Src: 16-bit absolute
content of the A register and stores the result Dst: Register direct
inthe A register.
The content of the EP register becomes the Example Set value Resunsc
page address of the data memory (MODEL 2/3). A [hhil] A NTVIcT 2
Code  wsB Lse 32H [ 6CH | 7BH |0 |- |- |0
0JoJ1/of1]1]0]1]2DH 86H | 41H | C7TH |1 |- |- |0

. hh e

OR A, [HL] i1iiiiHpgical OR of location [HL] and Areg. [T es /1]

Function A — A O[HL] Mode Src: Register indirect
Takesalogical 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. A | oA sC

The content of the EP register becomes the NV ClZ

page address of the data memory (MODEL 2/3). 32H | 6CH | 7EH |0 |- |- |0
Code ViSB LsB 86H | 41H | C7TH |1 |- |- |0

‘ofof1]ofJ1lo]1]1]2BH

Flag IL{I0/U|D|N|V|C|Z
===t ]-|-]¢
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4 INSTRUCTION SETS

OR A, [ir] I Mgical OR of location [ir reg.] and Areg. /I/I/[[HIIIIIITIIIRIHNCes 1]

Function A — A Oir]

Code

Fla
Takes alogical sum of the content of the data ’
memory that has been address specified by
their register (1X/1Y) and the content of the Mode
A register and stores the result in the A
register.

Example

The content of the XP register (at time of 1X
specification) or the Y P register (at time of
I'Y specification) becomes the page address
of the data memory (MODEL 2/3).

MSB LSB
‘olof1lof1]1]1]ir|2EH2FHD

ir Mnemonic Code
IX| 0| OR A [IX | 2EH
IY| 1| OR A,[IY] | 2FH

I1|/I0OJU|D|N|V|C|Z
===t |=]=]1

Src: Register indirect
Dst: Register direct

Set Value Result
SC
A [In A NIVICclz
32H | 6CH | 7BEH |0 |- |- | O
86H 41H CH|1|-]-|0

OR A, [ir+dd] jijii/iI//Mogical OR of location [ir reg. + dd] and A reg. ///////////1//1//1//#kycles J/]

Function A < A O[ir+dd]

Code

Fla
Takes alogical 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
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 1X
specification) or the Y P register (at time of
1Y specification) becomes the page address
of the data memory (MODEL 2/3).

MSB LSB
‘1]1]ojo]1[1]1]o0]|cEH

Mode

Example

‘olol1]of1]o]o [ir|28Hr29HD

. d.d |

ir Mnemonic Code

IX| 0 | OR A, [IX+dd]
OR A, [IY+dd]

28H
29H

L{I0jU/ DN|V |C|Z

===t |=]=]1

Src: Register indirect with displacement
Dst: Register direct

Set Value Result

SC
NIV C|Z

A |[Ir+dd]| A

32H 6CH | 7EH | 0| — | —

o

86H 41H CH | 1|-|-]0
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4 INSTRUCTION SETS

OR A, [ir+L] [liiii11111IMegical OR location [ir reg. + L1 and Areg. [JI///[[I111]I#kycles I1]

Function A — A O[ir+L]

Code
Takesalogical sum of the content of the data

memory and the content of the A register and

stores theresult in the A register. The data

memory address has been specified by the 0

sum of the content of their register (IX/1Y)
and the content of the L register.

The content of the L register is handled as
signed data and therange is-128 to 127.
The content of the XP register (at time of 1X
specification) or the Y P register (at time of
I'Y specification) becomes the page address
of the data memory (MODEL 2/3).

Flag

Mode

Example

MSB LSB
(1]1]ofof1]1[1]0]cEH

‘olol1lof1]o]1 i |2An2BHO

ir Mnemonic Code
IX| 0| OR A, [IX+L] | 2AH
IY| 1| OR A, [lY+L] | 2BH

I1jIojU/DIN|V | C|Z
===t =]

Src: Register indirect with index register
Dst: Register direct

Set Value Result
SC
A [Ir+L] A NIvVIcTz
32H | 6CH | 7BEH |0 |- |- | O
86H 41H | CH |1 |-]|-|0

OR B, #nn jiiijii1i114pgical OR of immediate data nn and B reg. ///////I1111111111111/BKYcles /]

Function B —~ B Onn

Code

Flag
Takesalogical sum of the 8-bit immediate
data nn and the content of the B register and
stores the result in the B register. Mode
MSB LSB
‘1]1]ofof1l1]1]o]|ceH Example

‘1]of1]1]ol1]o]o]BaH

‘ n n |nn

I1{I0jU/DN|V |C|Z

===t ]=]-]¢

Src: Immediate data
Dst: Register direct

Set Value Result
SC
B nn B NIvIclz
32H | 6CH | 7EH |0 |- |- | O
86H 41H CH |1|-|-1]0

OR L, #nn jiiijjji111111/Mpgical OR of immediate datann and L reg. /////11/111111111111§tycles /1]

Function L « L Onn Flag mjiojulp|N|v]c]|z
Takes alogical sum of the 8-bit immediate S I N R O N I 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 ‘ 0 ‘ 0 |1 ‘ 1 ‘ 1 ‘ 0 |CEH Example Set Value Result
sC
‘1]of1]1]o/1]0o]1]BSH L nn L viclz
" nn 7 ]mn 32H | 6CH | 7EH |0 |- |- |0
8H | 41H | C?TH |1 |-| -0
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4 INSTRUCTION SETS

OR H, #nn iijjjii1111114bgical OR of immediate data nnand H reg. /[I/11//11111111111Bkycles [j]

Function H —« HOnn Flag

Code

Takesalogical 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]ofof1l1]1]0]|ceH Example

‘1]of1]1]ol1]1]0]B6H

‘ n n |nn

I1L{I0JU/DIN|V | C|Z

— =] =]=]t ==
Src: Immediate data
Dst: Register direct

Set Value Result

H H SC

nn N[V]C]z

32H 6CH | 7EH |0 | - |- | O
86H 41H C7H -|-10

OR SC, #nn [jjii1111111/Mogical OR of immediate data.nn and SC [/ 1111111111118 kEIes /1]

Function SC ~ SC Onn Mode

Code

Flag

Takes alogical 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]ofof1]1]1]0]1]oDH

‘ n n |nn

I1/I0JU|/D|N|V |C|Z
LI N N A (A

Src: Immediate data
Dst: Register direct

Set Value

Result

SC

SC nn

32H | 6CH
86H | 41H

~|C

o r |0

[N
[N

OR [BR:Il], #nn jjjjjjLogical OR of immediate data nn and location [BR:II] ////////////H cycles Jj]
Function [BR:ll] « [BR:II] Onn Flag

Code

Takes alogical 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 address ||
(lower byte specification).

The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

MSB LSB
‘1]1]of1]1]o]0o]1|poH

‘ n n Inn

Example

IL|I0OJU|D|N|V|C|Z
===t |=]=]7
Src: Immediate data
Dst: 8-bit absolute

Set Value Result

BRIl BRI SC
BRI | nn BRI ST T
32H | 6CH | 7EH |0 | - | -] O
86H 41H CH |1|-|-1]0
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OR [HL], A llliiiiiHpgical OR of Areg. and location [HL] [I/[IHITIIIIITIIIIIMEIes /1]

Function [HL] — [HL] OA Flag I1{I0j]U|D|N|V|C|Z
Takes alogical sum of the content of the A ool l=T=1T%
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 datamemory (MODEL2/3). Example |  Set Value Result

Code MSB LSB [HL] A [HL] VSCC 7
t]ajofofujafso]cen 32H | 6CH | 7EH |0 |- |- 0
‘ofof1]ofJ1]1]0]0]ecH 86H | 41H | C7H |1 |-|-]|0

OR [HL], #nn jjjjj111//iogical OR of immediate data nn and location [HL] //////////////Blcycles /]

Function [HL] « [HL] Onn Flag L/I0|U|D|N|V|C|Z
Takes alogical sum of the 8-bit immediate I R N I O N I
data nn and the data memory that has been

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 E | | |

page address of the datamemory (MODEL2/3). =X@mple | SetValue Resu tsc
Code MSB LSB ML | nn | MU Ty Te T2

t]sjofofuja]1o]cen 32H | 6CH | 7EH |0 | — |- | 0

‘olof1]ofJ1]1]o]1]2pH 86H | 41H | C7H |1 |- |- |0

‘ n n Inn

OR [HL], [ir] iiiiiinogical OR of location [ir reg.] tolocation [HL] ////////11/11111IBltycles Jj]

Function [HL] < [HL] OJir] Code MSB LSB
Takes alogical sum of the content of the data (1]1]ofof1l1[1]0]cEH
memory that has been address specified by
their register (IX/1Y) and the data memory

‘ofof1]ofar]1]1]ir|2EHI2FHD

that has been address specified by the HL O ir Mnemonic | Code
register and stores the result in data memory IX| 0 | OR [HL], [IX] | 2EH
[HL]. ’

The content of the EP register becomes the IY] 1] OR [HL IIv] | 2FH
page address of the data memory [HL] and Flag IL|I0|U|D|N|V|C|Z
the content of the XP register (at time of IX T =T=T:T=T=T:

specification) or the Y P register (at time of
1Y specification) becomes the page address Mode Src: Register indirect

of the data memory [ir] (MODEL2/3). Dst: Register indirect
Example Set Value Result
_ sC
[HL] [ir] [HL] viclz
32H 6CH 7EH |0 |- -0
86H 41H CH |1|-|-1]0
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4 INSTRUCTION SETS

PACK TN Regk BA veg. to Aveg. [T A

Function

Code

Flag

B A A
—»
Packs the content of the BA register and
storesit in the A register. The upper 4 bits of
the A register are substituted for the content
of the lower 4 bits of the B register.

MSB LSB
‘1]1]of1]1]1]1]0]|DEH

I1|{I0JjU/D|N|V | C|Z

Mode Implide (Register direct )
Example | Set Value Result
SC
BA A B
NV |C|Z
38C4H 84H 3BH | - | - |- |-

POP I [1HHITHHITHHI11 6 top of stack into v reg. TN BReeres 111

Function

Code

r —« [SP],SP - SP+1

L oads the content of the address indicated by
the stack pointer (SP) into ther register (A/B/
L/H) and increments (+1) the SP.

MSB LSB
‘1]1]olof1l1]1]1]cFH

‘1]of1]1]o1] r |B4aH-B7HO

r Mnemonic Code
A |00 POP A B4H
B |01 POP B B5H
L |10 POP L B6H
H|11| POPH B7H

Flag I1]10|U|D

N

vV |C

Mode Register direct

Example Executes"POP A"

A SP

Before execution | 82H | FFFFH

After execution | 5AH | 0000H

Stack

| 5AH |0OFFFFH

POP rp 1111111 top of stack into rp reg. [T B YN 111

Function

Code

rp) < [SP], rpH) — [SP+1],

SP - SP+2

L oads the content of the 2 bytes from the
addressindicated by the stack pointer (SP) in
the sequence of the lower byte, then the upper
byte of the rp register (BA/HL/IX/1Y) and
adds 2 to the SP.

MSB LSB
‘1]of1]o]1]0] rp |A8H-ABHD

p Mnemonic | Code
BA|00 POP BA A8H
HL|01 POP HL A9H
IX |10 POP IX AAH
Y |11 POP 1Y ABH

Flag IL/I0OJU|D|IN|V|C]|Z
Mode Register direct
Example Executes"POP BA"
B A SP
” Stack
Before execution | 67H | 05H | FFFEH
‘ — 5AH |0OFFFEH
—— L 23H |0OFFFFH
After execution | 23H | 5AH| 0000H
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4 INSTRUCTION SETS

POP BR [lii111H111111/Fgb top of stackinto BRreg. /[T RYIES 1]

Function BR ~ [SP],SP - SP +1 Mode Register direct
L oads the content of the address indicated by
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]of1]o]J1]1]0]o0]AcH OOFFFFH

After execution | S5AH | 0000H

Flag I1{I0jU/D|N|V | C|Z

POP EP [1ji11111111111//gb top of stack into EP reg. /[T BRYES 1]

Function EP — [SP],SP - SP+1 Mode Register direct
L oads the content of the address indicated by
the stack pointer (SP) into the EP register and
increments (+1) the SP. EP SP

Example

Stack

Code MSB LSB Before execution | 82H | FFFFH
‘1]of1]o]J1]1]0]1]|aDH OOFFFFH

After execution | S5AH | 0000H

Flag I1|{I0JU/DIN|V | C]|Z
S S N R N S A Note This instruction cannot be used in the MODELO/1.

POP P [t top of stack into 1P reg. /T edes 1

Function YP ~ [SP], XP ~ [SP+1],SP ~ SP +2 Mode Register direct
L oads the content of the 2 bytes from the " .
addressindicated by the stack pointer (SP) X aTPle Bxecutes"POP 1P

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 ZI;H SAH 0000H L ZH [ooFFERH
Flag I1|{I0jJU/DIN|V | C|Z
S S S S Note This instruction cannot be used in the MODELO/1.

POP  SC il top of stack into SC [T RIS

Function SC ~ [SP],SP - SP+1 Mode Register direct
Sets the content of the address indicated by
the stack pointer (SP) to the system condition
flag (SC) and increments (+1) the SP. sc| sp

Example

Stack

Code MSB LSB Before execution | 82H | FFFFH
(1fofafo]a]1]2]1]arnH OOFFFFH

Flag nlolulpINTvIic]z After execution | 5AH | 0000H
! 1 ! ! ! ! ! !

156 EPSON S1C88 CORE CPU MANUAL
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POP ALE 1111111111111tk all registers including expand registers ///////1/111111111111 M4/ ycles ]
Function POP IP, EP, BR, IY, IX, HL, BA

Code

Flag

Pops the content of the address indicated by
the stack pointer (SP) in the sequence of IP
(XP/IYP), EP, BR, 1Y, IX, HL and BA
register. It can once return the content of the
register that has been batch evacuated by the
"PUSH ALE" instruction. 12, which
corresponds to the number of bytes that have
been popped, is added to the SP.

MSB LSB
‘1]1]ofof1l1]1]1]cFH

‘1]of1]1]1]1]0o]1]BDH

I1/I0JU/D|N|V |C|Z
2 T I B R R N

Mode

Example

Note

Implide (Register direct)

In case of SP = FFF4H, when "POP ALE" is
executed, the content of the stack as shown in
the below figure returns to the respective
register and becomes SP = 0000H.

00FFFAH| IXw | OOFFF4H| YP
OOFFFBH| IX¢ty | OOFFF5H| XP
00FFFCH| L OOFFF6H| EP
OOFFFDH| H 00FFF7H| BR
OOFFFEH| A 00FFF8H| 1Y)
OOFFFFH B 00FFFOH| IY(H)

This instruction cannot be used in the MODELO/1.

POP ALL 11 a0 registers [T G001

Function POP BR, Y, IX, HL, BA Mode Implide (Register direct)
Pops the content of the addressindicated by - 16 1 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 . .
) the below figure returns to the respective
return the content of the register that has been reqister and becomes SP = 0000H
batch evacuated by the "PUSH ALL" € :
instruction. 9, which corresponds to the_ 0OFFFCH L 00FFF7H BR
number of bytes that have been popped, is
Cod OOFFFEH A O0FFFOH| IY(H)
ode  MsB LSB 0OFFFFH B 00FFFAH| Ixu)
‘1]1]olof1l1]1]1]cFH
OOFFFBH| IX(H)
‘1]of1]1]1]1]0]o]BCH
Flag I1|{I0J]U|D|IN|V|C|Z
! ! ! ! ! ! ! !
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PUSH 1 [ii1iiiiiiiniimugn v reg. onto stack [T B GYHIEN]

Function

Code

Flag

[SP-1] «r,SP -« SP-1 Mode
Example Executes"PUSH A"

Stores the content of ther register (A/B/L/H)
in the address indicated by the content
resulting from the subtraction of 1 from the
stack pointer (SP).

The SPis decremented (-1).

MSB LSB
‘1]1]olofJ1l1]1]1]cFH

‘1]of1]1]Jofo] r |BOH-B3HO

r Mnemonic Code
00 PUSH A BOH
01 PUSH B B1H
10 PUSH L B2H
11 PUSH H B3H

I m >

I1{I0jU/D|N|V | C|Z

Register direct

A

SP

Before execution

5AH

0000H

After execution

5AH

FFFFH

_ Stack
LAA{ 5AH (A) |00FFFFH

PUSH rp jiiiiiiiiisn ro reg. onto stack [T uAeE 011

Function

Code

Flag

[SP-1] « rp), [SP-2] « rpH), Mode Register direct
SP - SP-2 Example Executes"PUSH BA"
Stores the content of the rp register (BA/HL/
IX/1Y) in the address indicated by the content BA SP
resulting from the subtraction of 1 from the Before execution | 235AH| 0000H Stack
stack pointer (SP) and in the one preceding ‘ 5AH (A) |00FFFEH
address in the sequence of the upper byte, L
After execution  {235AH | FFFEH 23H (B) |00FFFFH

then the lower byte.
2 is subtracted from the SP.

MSB LSB
‘1]of1]o]Jo]o] mp JAOH-A3HD

p Mnemonic Code
BA|00| PUSH BA AOH
HL|01| PUSH HL AlH
IX|10| PUSH IX A2H
IY |11| PUSH IY A3H

I1/I0fU|D|N|V |C|Z
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4 INSTRUCTION SETS

PUSH  BR i111i111111111fush BRreg. onto stack [T Al

Function [SP-1] « BR,SP « SP-1 Mode Register direct
Stores the content of the BR register in the

o . Example
addressindicated by the content resulting P
from the subtraction of 1 from the stack BR SP
pointer (SP)' Before execution| 5AH | O000H
The SPis decremented (-1). I
Stack
Code MsB LSB Afterexecuton | SAH | FFFFH OOFFFFH

‘1]of1]o]Jo/1]o]o0]aH

Flag I1|{I0JjU/D|N|V | C|Z

PUSH EP i1jiji11111111push EP reg. onto stack /[T RIS

Hlinction [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 SPis decremented (-1). I

Stack
Code MSB LSB After execution | SAH | FFFFH 5AH (EP)|00FFFFH

‘1]of1]ofol1]o]1]msH

Flag I1/0jU DIN|V | C)|Z
i e e e Note This instruction cannot be used in the MODELO/1.

PUSH P [111i111111111Fish 1P reg. onto stack /[T eI

Function [SP-1] « XP,[SP-2] « YP,SP - SP-2 Mode Register direct
Stores the content of the XP register and the " .
YPregister in the addressindicated by the X2 TPIe  Executes"PUSH 1P

content resulting from the subtraction of 1 XP|YP| SP
from the stack pointer (SP), and the one Before execution | 23H | 5SAH | 0000H Stack
preceding address.

[ L 5AH (Y P)|00FFFEH
After execution | 23H | 5AH | FFFEH

2 is subtracted from the SP.

-

23H (XP) |00FFFFH

Code MSB LSB
‘1]of1]ofJol1]1]0]meH

Flag I1/0jU/ DIN|V | C)|Z
— == |=|=|=]=1]= Note This instruction cannot be used in the MODELO/1.

S1C88 CORE CPU MANUAL EPSON 159



4 INSTRUCTION SETS

PUSH SC jii11111111ush SC onto stack [T B RS

Function [SP-1] -« SC,SP -~ SP-1 Mode Register direct
Stores the content of the system condition

. - E I
flag (SC) in the address indicated by the xampie
content resulting from the subtraction of 1 scC sSp
from the stack pointer (SP). Before execution| 5AH | 0000H
The SPis decremented (-1). I
Stack
Code  MsB LSB Aferexecuton | SAH | FFFFH \—{ 5AH (SC) 00FFFFH

‘1]of1]ofJol1]1]1]AmH

Flag I1{I0jU/D|N|V | C|Z

PUSH ALE i1iii1i11111/push all registersincluding expand registers ///////1///111111111//11/cycles ]
Function PUSH BA, HL, IX, IY, BR, EP, IP Mode Implide (Register direct)

Pushes the content of the registersin the Example In case of SP = 0000H, when "PUSH ALE"

sequence of BA, HL, IX, 1Y, BR, EPand IP . .

- is executed, the registers are stacked as
(XP/YP) from the address indicated by the o . _
stack pointer (SP) toward the lower address. shown in the below figure and becomes SP =

12, which corresponds to the number of bytes FFFAH.

pushed, is subtracted from the SP. 00FFFAH| IXw) O00FFF4H| YP

Evacuates the registers for MODEL 2/3 use. O00FFFBH| IX(H) 0OFFF5H| XxP
Code MSB LSB OOFFFCH L OOFFF6H| EP

‘1f1]ofof1l1]1]1]cFH OOFFFDH| H 00FFF7H| BR

FFFEH| A FFF8H| Iy
1]ol1]1]1]0]0]1|BoH 00 00FFF8H|_Ivey
0OFFFFH| B 00FFFOH| 1Y@

Flag I1|I0]U|D|N|V|C|Z

o= === Note This instruction cannot be used in the MODELO/1.

PUSH ALL [iii1i1i1rush ait registers [/ RO E$11 1
Function PUSH BA, HL, IX, Y, BR Mode Implide (Register direct)

e e e o re X7Vl In il S2= 0000, whien FUSH ALL
s U is executed, the registers are stacked as

addressindicated by the stack pointer (SP) X ; _
toward the lower address. 9, which corre- shown in the below figure and becomes SP =

: FFF7H.
sponds to the number of bytes pushed, is
subtracted from the SP. 00FFFCH L OOFFF7H| BR
Evacuates the registers for MODEL 0/1 use. 00FFEDH| H OOFFF8H| v
OOFFFEH A OOFFF9H| 1YH)
Code MSB LSB OOFFFFH O0OFFFAH
(1]1]ofofs]1]1]1]crH B Xv
OOFFFBH| IX(H)

‘1]of1]1]1]o]o]0]BsH

Flag I1{I0jU/D|N|V | C|Z
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RET 1[NNI R n from subroutine (11T BOHING/40max) cycles []]

Function <MODELO0/1, MODEL 2/3-minimum>
PC()~[SP], PCH) ~[SP+1], SP - SP+2

<MODEL 2/3-maximum>
PC() ~[SP], PCH) — [SP+1],
CB ~[SP+2], NB - CB, SP - SP+3

L oads the 2 bytes from the address indicated
by the stack pointer (SP) in the sequence of
the lower byte then the upper byte of the
program counter (PC), then returns from the
subroutine.

In the maximum mode of the MODEL 2/3 it
loads the following 1 byte into the CB asthe
bank address and returnsit 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.

Code

Flag

Example

MSB LSB
‘1[1]1]1]1]o]o]o]FeH

10U DNV |C|Z

In the maximum mode of the MODEL 2/3, it
executes the "RET" instruction in the
physical address 013100H.

NB|CB| PC(logical addr.) | SP
- Stack

Before execution [02H|02H B100H FFFDH

(OSH(PC(L)) OOFFFDH
[

1 i U9oH(PC ()| 00FFFEH

After execution |01H|01H 9003H 0000H
01H(CB) |00FFFFH

Note

In the above example it returns to the
physical address 009003H.

Since CB is not stacked in the minimum
mode of the MODEL 2/3, CB and NB are not
changed.

There are no NB and CB in the MODEL0/1.

Use the following "RETE" instruction to return
from an exception processing routine.

RETE [T RErn from exception processing routine /f///]1]1/MIN/5MAX) cycles [j]

Function <MODELO0/1, MODEL 2/3-minimum> Code MSB LSB
SC[SP], PC(L) - [SP+1], ‘111 ]1]1lo]o]1]FoH
PCH) ~ [SP+2], SP ~ SP+3

) Flag IL|I0j]U|D|IN|V|C|Z

<MODEL 2/3-maximum> S O O O O I
SC —[SP], PCL) «[SP+1],
PCH) ~[SP+2], CB —~[SP+3], NB ~CB, Example In the maximum mode of the MODEL2/3, it
SP - SP+4 executes the "RETE" instruction in the
Loads the 3 bytes from the address indicated physical address 013100H.
by the stack pointer (SP) in the sequence of PC (logical
the system condition flag (SC) then the lower NBICB " addr) | P |C Stack
byte and the upper byte of the program Before execuion 02H(02H|  BLOOH |FFFCH|91H f SAR(SC)_JOOFFFOH
counter (PC), then returns from the subrou- ‘ =g 03H(PC(v)) |0OFFFLH
tine. T \ \ t 90H(PC(H) |00FFFEH
In the maximum mode of the MODEL 2/3 it Aflr execuion_|01HI01H)  9003H | 0000H 41| L 114(cB) |00FFFFH
loads the following 1 byte into the CB asthe .
bank address and returnsit to the originally L%;Zec;bz\ézzjggg%gﬁ umsto the
gj;ﬁdagg?g i:lmgltaneously also resets that Since CB is not stacked in the minimum
The returned number of bytes (minimum ;ﬁzgg the MODEL 2/3, CB and NB are not
amd(()lldei t?) l?z(taegpmammum mode: 4 bytes) are There are no NB and CB in the MODEL0/1.
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RETS [T Réden from subroutine then skip 2 bytes J///]1111]]11Biminy6max) cycles /i

Function <MODELO0/1, MODEL 2/3-minimum>
PC() ~[SP], PC(H) - [SP+1], SP - SP+2,
PC ~-PC+2

<M ODEL 2/3-maximum>

PC() ~[SP], PCH) — [SP+1],

CB ~[SP+2], NB - CB, SP — SP+3,
PC ~PC+2

Skips the 2-byte instruction of the returned
address, following execution of the "RET"

instruction.
Code MSB LSB
‘1111 ]1]o]1]o0]FAH
Flag I1{I0|U|D|IN|V|C|Z

In the maximum mode of the MODEL 2/3, it
executesthe "RETS" instruction in the
physical address 013100H.

Example

NB | CB| PC(logical addr.) | SP
- Stack

Before execution [02H|02H B100H FFFDH

5 03H(PC (L)) | 00FFFDH
+27

—— ‘ U90H(PC () 00FFFEH

After execution |01H|01H 9005H 0000H
01H(CB) |00FFFFH

In the above example it returns to the
physical address 009005H.

Since CB is not stacked in the minimum
mode of the MODEL 2/3, CB and NB are not
changed.

There are no NB and CB in the MODEL0/1.

RL IRkt Vett v reg. with carry ([T R a1

Function L[c]<[7]6[5]4[3[2[1[0]« r
Rotates the content of ther register (A/B) the
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).

Code MSB LSB
‘1]1]ojo]1l1]1]o]|cEH
‘1]ofol1]oo]o]r |oor/e1HO

O r Mnemonic Code
AlO RL A 90H
B|1 RL B 91H

Flag nlolu/p|N|v]c]|z

— ===t |=]1t]2

Mode Register direct
Example Set Value Result
SC
' c " INJv]c]z
83H 0 O6BH (0| -|1]0
4CH 98H |1 |-]01|0
A2H 1 45H (0| —-111|0
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4 INSTRUCTION SETS

RL[BR] [11ii11111111mgtate teft 1ocation [BR: with carry [T HYthes 111

Function

L[c«76]5]4]3]2[1]0]«) [BR:I 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 address || (lower byte specification).
The content of the carry (C) movesto 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 (MODEL 2/3).

Flag

Mode

Example

MSB LSB
(11]ofof1l1]1]0]cEH

‘1]ofof1]olo]1]0]ozH
I N [
iLjioju[p[N[v]c]|z
===l =]t]s

8-bit absolute

Set Value Result
) ) SC
[BR:I] C |[BRiI NIvVIclz
83H 0 O6H |0|-]1|0
4CH 98H |1|-]0|0
A2H 1 45H o|-(1/0

RL [HL] [1H111HH1111111 Rdtate \eft 1ocation [HL] with carry [T HgTes 1))

Function

Code

L[cJ«{7]6[5a[3[2]1]0]« [HL] Flag
Rotates the content of the data memory that

has been address specified by the HL register Mode
the equivalent of 1 bit to the left, including
the carry (C). The content of the carry (C) Example

moves to bit 0 of the data and bit 7 of the data
movesto the carry (C).

The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

MSB LSB
‘1]1]ofof1l1]1]o]|ceH

‘1]ofol1]olo]1]1]osH

I1|/I0OJU|D|N|V|C|Z
=== ]t]|=]t]1

Register indirect

Set Value Result
SC
[HL] C [HL] NTvIcz
83H 0 06H 0| -|1|0
4CH 9%BH |[1|-|0|0
A2H 1 45H [0 —-|1]|0

RLC TN Rgtete efe r veg. cirelar [T R YARER 1)

Function

Code

[Cl«!{7]6[5]4[3[2[1[0]« r Flag
Rotates the content of the r register (A/B) the
equivalent of 1 bit to the left. Bit 7 of the Mode
register movesto bit 0 and carry (C).

Example

MSB LSB
‘1]1]ojo]1[1]1]0]|cEH

‘1]ofol1]o]1]0]r |oar/esHO

r Mnemonic Code
A0 RLC A 94H
B |1 RLC B 95H

I1|/I0OJU|D|N|V|C|Z
=== ]t]|=]t]1

Register direct

Set Value Result
SC
r C r viclz
E3H CH|1|-|1]0
3BH 1 76H (0| -]0|0
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4 INSTRUCTION SETS

RLC [BR:] iiiiiiRetate eft location [BRI circular [11[[HHITTTTTIITITIIIIITIIBRes 1]

Function [cl«.[7][6[5]4]3]2[1]0]« [BR:I] Code MSB LSB
Rotates the content of the data memory the 1]1jojof1ia]1]o|cEH

equivalent of 1 bit to the left. The data ‘1]ofo]1fo]1]1]0]oeH
memory address has been specified by the —_———
content of the BR register (upper byte \ T R |II
specification) and the 8-bit absolute address ||

(lower byte specification). Flag 10 UDINVICIZ
Bit 7 of the data moves to hit 0 and carry (C). Ml Ml B el B
The content of the EP register becomes the Mode 8-bit absolute
page address of the data memory (MODEL 2/3).
Example Set Value Result
_ _ sc
BRI| C |BRII TV TaTZ
E3H 0 CH |1|-|1]0
3BH 1 76H |0 |-|0|O0

RLC [HL] iiiiiiimiate \eft 1ocation [HL] ciredlar [T EMeEs 1]

Function  [cl<l[7]6]5]4]3]2[1]0]« [HL] Flag 1/I0J]U|/D|N|V|C | Z

Rotates the content of the data memory that il Ml Ml el N Ml B I

has been address specified by the HL register ——

ode Register indirect

the equivalent of 1 bit to the eft. Bit 7 of the edister indiree

data movesto bit 0 and carry (C). Example Set Value Result

The content of the EP register becomes the SC

page address of the data memory (MODEL 2/3). MU C MY Ty T e Tz
Code MSB LSB E3H 0 CH |1|-]|1]0

‘1]1]ojo]1l1]1]o]|cEH 3BH | 1 | 76H |[0|-|0]0

‘1]ofol1]ol1]1]1]o7H

RR T 1T IRgkgee right v reg. with carry [T Btk 11]

Function Ly[7]6]5]4[3]2][1]0]»[CP r Flag I1/1I0]U/D/N|V|/C|Z
Rotates the content of ther register (A/B) the il Ml el el A2 Ml B

equivalent of 1 bit to the right, including the Mode

Register direct
carry (C). The content of the carry (C) moves

to bit 7 of the register and bit O of theregister ~ Example Set Value Result
moves to the carry (C). c scC
r r
Code MSB LSB N/ V|C|Z
(1[1]ofof1]1]1]o0]cEH 7BH |0 ] 3FH 101-1010
51H 0 286H ([0 -1 /|0
(110]0]1]1 0]0]r |98H/99H DAH | 1 |EAH |1|-|0]0O
O r Mnemonic Code
AlO RR A 98H
B|1 RR B 99H
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4 INSTRUCTION SETS

RR [BR:\] [11iii1111111fgtate right tocation [BRI with carey fi1j//i1111/11111111111/eetes /1]
Function [ [7[6[5]4[3[2[1]0)-»[C} [BRiII

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 address || (lower byte specification).
The content of the carry (C) movesto 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 (MODEL 2/3).

Code

Flag

Mode

Example

MSB LSB
(11]ofof1l1]1]0]cEH

‘1]ofof1]1]o]1]0]oaH
I N [
iLjioju[p[N[v]c]|z
===l =]t]s

8-bit absolute

Set Value Result
) ) SC
[BR:I] C |[BRiI NIvVIclz
7EH 0 3FH |0 -|0|O0
51H 0 28H |0|-]1|0
D4H 1 EAH |1 | -|0|0

RR [HL] 1111111111111 Rgtate right location [HL] with carry [[H1IIHHITTTTIINTTIITIARSAeS [1]
Function Ly [7]6[5]4[3[2[1]0)»[CH [HL]

Code

Flag

Rotates the content of the data memory that
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
movesto the carry (C).

The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

MSB LSB
‘1]1]ofof1]1]1]0]|cEH

‘1]ofol1]1/o]1]1]9BH

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

Mode

Example

Register indirect

Result
SC

Set Value

[HL] C [HL]

7EH 0 3FH
51H 0 28H
D4H 1

~ O o|Z2
|

o+ o|O

o O oOo|N
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4 INSTRUCTION SETS

RRC T T Rgtete vight r reg. cireular [T B ERONRES 111

Function - Ly [7]6]5[a[3[2[1[o/»[C] ¢
Rotates the content of ther register (A/B) the
equivalent of 1 bit to the right. Bit O of the
register movesto bit 7 and carry (C).

Code MSB LSB
‘1]1]ofof1l1]1]o]|ceH
‘1]ofol1]1]1]o]r |JocHeDHD

O r Mnemonic | Code
Al0| RRCA | 9CH
B/1| RRCB | 9DH

Flag

Mode

Example

1110 U |D

NV | C|Z

N e A )

Register direct

Set Value Result
SC
' c ' N|V | C|Z
C6H 1 63H |0 -|0|0
D7H 0 EBH |1 |-|1|0

RRC [BRA] 11i11111iRotate right location [BR circular [T e (1]

Function - Ly[776[5]4[3[2]1]0}'»[C] [BRI]
Rotates the content of the data memory the
equivalent of 1 bit to theright. The data
memory address has been specified by the
content of the BR register (upper byte
specification) and the 8-bit absolute address ||
(lower byte specification).
Bit 0 of the datamovesto hit 7 and carry (C).
The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

Code

Flag

Mode

Example

MSB LSB
(11]ofof1l1]1]0]cEH
‘1]ofof1]1]1]1]0]oEH
I R,
inmlojulp|N|v|c]|z
===l |=]t]s
8-bit absolute

Set Value Result

BRII]| C |[BR:I SC
[BR:I] [BR:II] NIV IClzZ
C6H 1 63H |0|-|0]0O
D7H 0 |EBH |[1|-|1]0

RRC [HL] ii1111111111111Rgtate right 1ocation [HL] circular [T YAES (1]

Function [, [7]6[5[4[3]2[1]0]'»[C] [HL]
Rotates the content of the data memory that
has been address specified by the HL register
the equivalent of 1 bit to the right. Bit O of
the data moves to bit 7 and carry (C).
The content of the EP register becomes the

page address of the data memory (MODEL 2/3).

Code MSB LSB

‘1]1]ojo]J1]1]1]o0]cEH

‘1]olof1fil1]a]1]oFH

Flag

Mode

Example

1110 U |D

NV | C|Z

N e A )

Register indirect

Set Value

Result

M | c

SC
NV | C|Z

[HL]

C6H 1
D7H

o
o

63H | 0| —
EBH |1 | -]1|0
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4 INSTRUCTION SETS

SBC A, Il btract with carry ¢ reg. from A reg. [[[HITIHITTIINIIIIIIR KYhes I1]

Function A -« A-r-C Mode Src: Register direct
Subtracts the content of ther register (A/B) Dst: Register direct
and carry (C) fromthe A register. Example Set Value Result
Code MSB LSB scC
ofofof1]1]o]o]r JisrioHD AlB I C ANVl z
0 r Mnemonic | Code +D=0,U=0|A8H [42H | 1 [65H |0 |1/0]|0
Alo SBC A, A 18H 36H | 5AH 1 (DBH|1|{0|1]|0
B 1 SBC A, B 19H * Dzl, u=0 88 39 1 48 0 0|0 0
«D=1,U=1| 88 39 1 o8 |0jO0|1|O0
Flag I1/I0JU|D|N|V |C|Z
- =00 o 1 9

SBC A, #nn |Jjj]Jj]]]]]]]]|Bibtract with carry immediate data nn from A reg. ////////]/]1]]1]/8lEycles |||

Function A <« A-nn-C Mode Src: Immediate data
Subtracts 8-bit immediate data nn and carry Dst: Register direct
C) from the A register.
© o Example Set Value Result
Code MSB LSB sC
0Jojol1]1]0]1]0]1AH Apnn b C LA FTVICz
‘ nn |nn +D=0,U=0|A8H | 42H | 1 |65H|0|1|0]|0
36H [5AH| 1 |[DBH|1|0|1]0
Flag L0 UDNVICZ eD=1,U=0| 8 | 39 | 1 |48 |0 0|00
il el B = B, B B eD=1,U=1| 8 | 39 | 1 |08 |0|0|1]0

SBC A, [BR:I] jjjjijgubtract with carry location [BR:1I] from A reg. //////11111111111111BRycles J]

Function A -« A-[BR:ll]-C Mode Src: 8-bit absolute
Subtracts the content of the data memory and Dst: Register direct
the carry (C) from the A register. The data
memory address has been specified by the Example Set Value Result
content of the BR register (upper byte A BRI C | A s ]
specification) and the 8-bit absolute address || N VIClZ
(lower byte specification). D=0,U=0|A8H |42H | 1 [65H |0 |1|0 |0
The content of the EP register becomes the 36H|5AH| 1 |DBH|1|0 |10
page address of the data memory (MODEL2/3). «.p=1,uU=0| 88 | 39 1 48 |ololo]o
Code MSB LSB eD=1,U=1| 8 | 39 | 1 [ 08 |0|0|[1]0

‘olojof1]1]1]o]o]icH
]
Flag iLfio/ulp|[N]v]c]z
- |—-1gQgd: ! .
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4 INSTRUCTION SETS

SBC A, [AAI] jiiii11i11gubtract with carry location [hhil] from A reg. /I///[HITTIHIIIMkycles I1]

Function A — A-[hhll]-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

16-bit absolute address hhll.

The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

Code MSB

LSB

‘ofofJol1]1]1]0o]1]ibH

. h.h

Mode

Example

*D=0,U=0

*D=1,U=0
*D=1,U=1

1110 U |D

NV | C|Z

- =100 9

! J b

Src: 16-bit absolute
Dst: Register direct

Set Value Result
SC
A |[hhll]| C A NTvVIcz
ABH|42H | 1 |65H | 0| 1|00
36H |5AH| 1 [DBH|1|0|1]|0
88 | 39 1 48 |(0|0|0|O
88 | 39 1 08 |0|0|1|0

SBC A, [HL] [jii111111/gubtract with carry location [HL] from A reg. /I//I/[[HIII11111RIthcles /1]

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

Example

page address of the data memory (MODEL2/3). +D=0,U=0

Code MSB

LSB

‘ofofol1]1lo]1]1]iBH

Flag I1{I0j]U/D|N|V

C|Z

— =10y ¢

3

[

*D=1,U=0
*D=1,U=1

Src: Register indirect
Dst: Register direct

Set Value Result
SC
A |[HL]| C A NTvVIcz
ABH|42H | 1 |65H | 01|00
36H |[5AH| 1 [DBH|1|0|1]|0
88 | 39 1 48 |0|0|0|0O
88 | 39 1 08 |0|0|1|0

SBC A, [ir] il @btract with carry location [ir reg] from A reg. J/////I111111111111RIgycles II]

Function A —~ A-[ir]-C Flag iLjiojul[bp[N[Vv]c]z
Subtracts the content of the data memory and _1_1on0o4d 4 {4 4
the carry (C) from the A register. The data
memory address has been specified by their Mode Src: Register indirect
register (IX/1Y). Dst: Register direct
The content of the XP register (at time of 1X
specification) or the YP register (at time of Example Set Value Result
I'Y specification) becomes the page address Al@mlc| A SC
of the data memory (MODEL 2/3). N VICZ
+D=0,U=0|A8H |42H | 1 |65H|0|1|0|0
Code MSB L,SB 36H |[5AH| 1 |DBH|1|0|1|0
‘olofol1]1]1]1]ir JaEHAFHD betucol @ T T 1 T olololo
O ir Mnemonic | Code «D=1,U=1]| 88 39 1 o8 |0|0|1]|0
IX| 0| SBC A,[IX] | 1EH
Iy | 1| SBC A,[lY] | 1FH
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4 INSTRUCTION SETS

SBC A, [ir+dd] jjjjjjjpubtract with carry location [ir reg. + dd] from Areg. ////////////#f cycles /|

Function A « A -[ir+dd]-C
Subtracts the content of the data memory and
the carry (C) from the A register. The data
memory address has been specified by the
sum of the content of their 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 1X
specification) or the Y P register (at time of
I'Y specification) becomes the page address
of the data memory (MODEL 2/3).

Code MSB LSB
‘1]1]ofof1]1]1]0]|cEH

‘ofofol1]1]o]o]ir Jisr/i9HD

0 dd ]dd

O ir Mnemonic Code
IX| O | SBC A, [IX+dd]| 18H
IY | 1 |SBC A, [lY+dd]| 19H

Flag

Mode

Example

*D=0,U=0

*D=1,U=0
*D=1,U=1

11

I0|U|D

N|V|C

z

- opg oy

- 3

Src: Register indirect with displacement
Dst: Register direct

Set Value Result
) SC
A |[ir+dd]| C A NIvVIcz
ABH|42H | 1 |65H | 0| 1|0 |0
36H [5AH| 1 [DBH|1|0|1]|0
88 | 39 1 48 (0|00 |O
88 | 39 1 08 |0|0|1]|0

SBC A, [ir+L] jjjj1]1]]]|Bubtract with carry location [ir reg. + L] fromAreg. /////////////# cycles J|]

Function A — A-[ir+tL]-C Flag Ljiojulp[N[Vv]c]z
Subtracts the content of the data memory and _T-Tob 4 ¢ { 1
the carry (C) from the A register. The data
memory address has been specified by the Mode Src: Register indirect with index register
sum of the content of their register (IX/1Y) Dst: Register direct
and the content of the L register.
The content of the L register ishandled as Example Set Value Resuilt
signed data and the range is -128 to 127. A i) C | A sC
The content of the XP register (at time of 1X N|V|ClZ
specification) or the Y P register (at time of *D=0,U=0|A8H|42H| 1 |[65H | 0| 1|0]|0
I'Y specification) becomes the page address 36H|5AH| 1 |DBH|1|0 |10
of the data memory (MODEL 2/3). .D=1,U=0| 8 | 39 | 1 | 48 |0o]o]o0]o0
Code MSB LSB «D=1,U=1| 88 39 1 08 |0/0|1]0
‘1]1]ojo]1[1]1]o0]|cEH
‘olofol1]1]o0]1]i JrAHnBHD
O ir Mnemonic | Code
IX| 0 |SBC A, [IX+L]| 1AH
IY | 1 |SBC A, [IY+L]| 1BH
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4 INSTRUCTION SETS

SBC [HL], A llliiiigubtract with carry A reg. fromlocation [HL JI///[[HHI11I11IH#ycles [1]

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 been
address specified by the HL register. Example Set Value Result
The content of the EP register becomes the HU| A | c |[HY SC
page address of the data memory (MODEL 2/3). N|VICZ
+D=0,U=0|A8H [42H | 1 |65H|0|1|0]|0
Code MSB LSB
"t]1]olo]1]1]1]0 |cEH 36H [5AH| 1 |DBH|1|0|1]|0
*D=1,U=0| 88 39 1 48 |(0|0|0|O
ojofoj1]1[1 0]0|icH eD=1,U=1 88 | 39 | 1 |08 0|0 1]0

Flag I1{I0jU/D|N|V | C|Z
- | = 1gpQg s o 9 1

SBC [HL], #nn jjjjj}//pubtract with carry immediate data nn from location [HL] //////6 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 been E | | |
address specified by the HL register. xampie Set Value Result
The content of the EP register becomes the M| o | c | Hy SC
page address of the data memory (MODEL 2/3). N|VIC|Z
Code se - +D=0,U=0|A8H |42H | 1 [65H |0 |1|0]|0
o 36H |5AH| 1 [DBH|1|0|1]0
‘1]1]ojo]J1]1]1]o0]cEH o
«D=1,U=0| 8 | 39 | 1 [ 4 |0|0|0]|O
‘ofofol1]1]1]0]1]1DH eD=1,U=1| 8 | 39 | 1 |08 [0o|o|1]0O
o m
Flag imjojulp|N|v]|c]|z

- | = 1gpQg s o 9 79
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4 INSTRUCTION SETS

SBC [HL], [ir] iji11]}/Bubtract with carry location [ir reg.] fromlocation [HL] ////////[b cycles J//

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 their register E | Setval Resul
(IX/1Y) and the carry (C) from the data xample et Value esult
memory that has been address specified by MU | [ | ¢ |[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|0
page address of the data memory [HL] and 36H|5AH| 1 |DBH|1|0 |10
the content of the XP register (at time of IX «D=1,U=0| 88 | 39 1 48 |ololo]o
specification) or the Y P register (at time of .D=1,U=1| 8 | 39 | 1 |08 |o]o|1]0

I'Y specification) becomes the page address
of the datamemory [ir] (MODEL2/3).

Code MSB LSB
‘1]1]ojo]1[1]1]0]|cEH

‘ofofol1]1]1]1]ir JaEHAFHD

O ir Mnemonic Code
IX| 0 |[SBC [HL], [IX]| 1EH
IY | 1 |SBC [HL], [IY]| 1FH

Flag I1/I0JU/D|N|V |C|Z
-\ =gogdsy g4 8 9

SBC BA, Ip [lii1iH11|Bktract with carry rp reg. from BA reg. /[T es 1]

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
; Example Set Value Result
register. <
BA C BA 1+ ——
Code MSB LSB p NIvIiclZ
1]1jojofaj1]a]1]crH 63C2H|2125H| 1 |429CH| 0] 1] 0] 0
‘oJoJofof1][1] p JocH-OFHD 205CH|7120H| 1 |AFsBH| 1|0 | 1|0
- (rpzBA)
O p Mnemonic Code

BA|00| SBC BA,BA | OCH
HL|01| SBC BA, HL | ODH
IX|10| SBC BA,IX | OEH
IY |{11| SBC BA,lY | OFH

Flag I1/I0JUD|N|V |C|Z
-l ===t ]t ]2
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4 INSTRUCTION SETS

SBC BA, #Zmmnn ||/Subtract with carry immediate data mmnn from BA reg. ////////| /4 cycles [/

Function BA « BA-mmnn-C
Subtracts the 16-bit immediate data mmnn
and the carry (C) from the BA register.

Code MSB LSB

‘1f1]ofof1l1]1]1]cFH

‘o[1]1]o]oo]1]0 |62

|nn

|mm

Flag I1{I0jU|/D|N|V|C|Z
— == =]t t]]
Mode Src: Immediate data
Dst: Register direct
Example Set Value Result
BA C BA S¢
mmnn
N|V|C|Z
63C2H |2125H| 1 |429CH| 0 |1 |0 |0
205CH|7120H| 1 |AF3BH| 1 |0 |1 |0

SBC HL, rp [jiiiiigktract with carry rp reg. from BA reg. [/ es 1]

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

‘1]1]olofJ1l1]1]1]cFH

olof1]of1]1] mp JecH-2FHD

O p Mnemonic | Code
BA|00| SBC HL,BA | 2CH
HL|01| SBC HL,HL | 2DH
IX|{10| SBC HL,IX | 2EH
IY |11 | SBC HL, IY 2FH

SBC HL, #Zmmnn |jjjaubtract with carry immediate data mmnn from HL reg. //////]/|/4 cycles /||

Flag I1L/I0JU|D|IN|V|C|Z
R e e B A A
Mode Src: Register direct
Dst: Register direct
Example Set Value Result
SC
HL p C HL viclz
63C2H | 2125H 1 429CH| 0 (10| O
205CH | 7120H 1 AF3BH| 1 |0 |1 |0
(rp£HL)

Function HL « HL -mmnn -C Flag nliwolulp|N|lVICc|lz
Subtracts the 16-bit immediate data mmnn - T-T: 1]
and the carry (C) from the HL register.
Mode Src: Immediate data
Code MSB LSB Dst: Register direct
‘1]1]olofJ1l1]1]1]cFH
Example Set Value Result
0l1f1jofojoj1]o]esn sc
! N HL |mmnn| C HL
‘ n.n. |nn \ z
—— 63C2H |2125H| 1 |429cH| 0 |1 |0 |0
| Jm,m, | rom 205CH |7120H| 1 |AF3BH| 1 |0 |1 |0
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4 INSTRUCTION SETS

SEP 1T Bittiexoand A reg. to BA reg. [T RIS 1]

Function ‘****B****‘ **ﬁ***‘ ‘ B ‘ **ﬁ***‘ Code MSB LSB
0 —» 000000000 ‘1‘1‘0‘0|1‘1‘1‘0|CEH

‘********‘1*******‘$‘11111111‘1*******‘
Expands the code bit (bit 7) of the 8-bit data 1]oj1]of1]0]0 0]AsH
stored in the A register into the B register and

: ] Flag I1/10/U|D|N|V|C|Z

makesit 16-bit data handled as the BA

register. —_—

When the value of the A register is positive Mode Implide (Register direct )

(bit 7is'0") the B register becomes 00H and

when it is negative (bit 7 is ‘1) it becomes Example | SetValue Result

FFH. SC
B A BA NTviclz
5CH | 76H [0076H| — | —| - | —
42H | ASH |FFABH| — | — | — | —

SLA TR v reg. \eft arithmesic 1[I By 1]

Function [C|«-[7]6]5]4]3][2]1]0]« 0 r Mode Register direct
Shifts the content of ther register (A/B) 1hit  Example | Set Value Result
to the left. Bit 7 of the register moves to the sc
carry (C) and '0" enters bit 0 of the register. r r NIvIclz
The sameresult asfor the"SLL" instruction
is obtained, but the "SLA" instruction also 08;1(1);88 8;%;%8 8 0|0 8
changes the overflow (V) flag due to the 1001 L 11
arithmetic shift.

Code MSB LSB

‘1]1]ojo]1[1]1]o0]|cEH

‘1]ofolo]o]o]o]ir|sor/siHD

O r Mnemonic Code
AlO SLA A 80H

B|l1 SLA B 81H

Flag IL/I0JU|D|N|V |C|Z
— = =|=]t]t ]|
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SLA [BR:N] gt 1ocation [BRI left arithmetic //////1//1IHIHTTTIIIIIIIITBIIes 1]
Function [Cle{7][6]5[4[3]2[1[0]« 0 [BR:I] Code MSB LSB

(1]1]ofof1]1[1]0]cEH

Shifts the content of the data memory 1 bit to
the left. The data memory address has been ‘ 1 ‘ 0 ‘ 0 ‘ 0 |0 ‘ 0 ‘ 1 ‘ 0 |82H
specified by the content of the BR register T e e ———
(upper byte specification) and the 8-bit ‘ N R |”
absolute address || (lower byte specification).

Bit 7 of the data movesto the carry (C) and Flag n /0 U bN vV ClZ

bit 0 of the data becomes'0'. il Ml Bl Ml L BN B

The sameresult asfor the "SLL" instruction Mode 8-bit absolute

is obtained, but the "SLA" instruction also

changes the overflow (V) flag due to the Example | Set Value Result

arithmetic shift. sC

The content of the EP register becomes the (BRI [BR] N|V|C|Z

page address of the data memory (MODEL 2/3). 00111100 | 01111000 |0 |0 |0 | O
10010000 | 00100000 | O | 1 (1|0

SLA [HL] 1111111111 1ocation [HL] left arithmesic /11111 MENeES 1]

Function «{7]6/5]4[3]2[1][0]«0 [HL] Mode Register indirect
Shifts the content of the datamemory that has  Example | Set value Result
been address specified by the HL register 1 sc
bit to the left. Bit 7 of the data movesto the [HL] [HL] v

ol|z

carry (C) and bit 0 of the data becomes'0'.
The sameresult asfor 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 (MODEL 2/3).

o
o

00111100 | 01111000 0
10010000 | 00100000 | O |1 |1 |0

Code MSB LSB
‘1]1]ojo]J1l1]1]o]|cEH

‘1]o]olofolo]1]1]s3H

Flag I1{I0jU/D|N|V | C|Z
=== ]| t]s
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SLL IR v veg. eft logical [T BRIk 1]

Function [C|«-[7]6]5]4]3]2]1]0]« 0 r Mode Register direct
Shifts the content of ther register (A/B) 1bit  Example | Set Value Result
to the left. Bit 7 of the register movesto the sc
carry (C) and '0" enters bit O of the register. r r viclz
_The same result as for the "SLA" instruction 00111100 1 01111000 11 =10 1 o
is obtained, but the overflow (V) flag does 10020000 | 00100000 | O 110
not change due to the logical shift. _

Code MSB LSB
‘1]1]ojof1l1]1]o0]|cEH

‘1]ofolofo]1]o]ir|sar/ssHO

O r Mnemonic Code
AlO SLL A 84H

B|l1 SLL B 85H

Flag I1/I0OJU|DIN|V|C|Z
=== ]t]|=11t |

SLL [BRA] jiiiiigite 1ocation (BRI \eft logical //[[{HHNTTTIIINTTIIITTTIIIIIIBREES 1]

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 ‘ 1 ‘ 1 ‘ 0 |CEH

theleft. The data memory address has been ‘ 1 ‘ 0 ‘ 0 ‘ 0 |0 ‘ 1 ‘ 1 ‘ 0 I86H
specified by the content of the BR register ——
(upper byte specification) and the 8-bit e
absolute address || (lower byte specification).
Bit 7 of the data movesto the carry (C) and
bit 0 of the data becomes'0'.

The same result as for the "SLA™ instruction Mode
is obtained, but the overflow (V) flag does

Flag I1|/I0OJU|D|N|V|C|Z
=== ]t]|=]t]1

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 (MODEL 2/3). [BR:II] [BR:I] NIvIic]|z
00111100 | 01111000 | 1| -0 | O
10010000 | 00100000 | O | -] 1|0
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SLL [HL] s ocation [HL] \eft logical /[T MRS 1]

Function [Cl<{7[6]5[4[3]2[1]0]« 0 [HL] Mode Register indirect
Shifts the content of the data memory that has  Example | Set Value Result
been address specified by the HL register 1 e
bit to the left. Bit 7 of the data moves to the [HL] [HL] NTvVIclz
carry (C) and bit 0 of the data becomes'0'. 00111100 | 0111000 1 2 1 =10 1o
The same result asfor the "SLA" instruction 10010000 | 00100000 | 0 | — | 1 | 0

is obtained, but the overflow (V) flag due to
thelogical shift.

The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

Code MSB LSB
‘1]1]ojo]1l1]1]o]|cEH

‘1]ofoloJol1]1]1]s7H

Flag I1/I0JU|D|N|V |C|Z
===t |=]1 1

SLP [T FPU to SLEEP mode /11T R YA 1]

Function SLEEP Code MSB LSB

Puts the CPU in the SLEEP status. (1]1]ofof1]1]1]o]|cen
In the SLEEP status, the peripheral circuits
including the CPU and the oscillation circuit
stop operating and power consumption is Flag nlolulpINn]vic]lz
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]of1fofrf1]1]1]|AFH
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SRA T IR v veg. vight arithmetic [T B ERARES 111

Function [7]6]5]4]3][2]1[0]»[C] r Mode Register direct
Shiftsthe content of the r register (A/B) 1bit ~ EX@mple | Set value Result
to the right. Bit O of the register movesto the r r sC
carry (C) and hit 7 of the register does not N V|ClZ
change. 01000100 | 00100010 |O| O[O ]| O
The overflow (V) flagisresetto '0'. 10111001 | 11011100 (1 | O |1 | O
Code MSB LSB

‘1]1]ojof1[1]1]o0]|cEH

‘1]ofolo]1]o]o]r |ssHieoHD

O r Mnemonic Code
AlO SRA A 88H
B|l1 SRA B 89H

Flag I1/I0OJU|DIN|V|C|Z
— =] =]|=]t]0]¢t]¢2

SRA [BR:] et iocation (BRI right arithmetic /1 11111HHITTTTIIIIIITE e 1]

Function [7]6]5]4]3][2]1]0]-»[C] [BR:II] Code MSB LSB
(11]ofof1l1]1]0]cEH

Shifts the content of the data memory 1 hit to
the right. The datamemory address has been 1]ojojof1]o]1 0]sAH
specified by the content of the BR register ‘ T Ty |||

(upper byte specification) and the 8-hit ——

absolute address || (lower byte specification).  Flag 110U DN VICH Z
Bit 0 of the data movesto the carry (C) and —|=|=|=]t|0]1t]|
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 (MODEL 2/3).

SC
N V| C|Z
01000100 | 00100010 | O | O
10111001 | 11011100 {1 | O |1 | O

[BR:II] [BR:II]

o
o

S1C88 CORE CPU MANUAL EPSON 177



4 INSTRUCTION SETS

SRA [HL] 1111111111118t 1ocation [HL] right arithmetic [1/[/IHITTTTIITTTIIITITIIIIENdTes 111

Function [7]6[5][4[3[2[1]0]-»[C] [HL] Mode Register indirect
Shifts the content of the data memory that has Example | Set value Result
been address specified by the HL register 1 HL] HL] SC
bit to the right. Bit O of the data movesto the N/ V|C|Z
carry (C) and bit 7 of the data does not 01000100 | 00100010 | 0 | 0 | O | O
change. 10111001 | 11011100 |1 [0 |1 |0

The overflow (V) flagisreset to'0'.
The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

Code MSB LSB
‘1]1]ojo]1l1]1]o]|cEH

‘1]ofojo]J1lo]1]1]eBH

Flag IL/0JU|D|N|V |C|Z
— | ===t 0]t

SRL 1T v veg. vight logical [T IR e

Function 0-»(7]6/5[4[3[2]1]0]-»[C]| r Mode Register direct
Shifts the content of ther register (A/B) 1bit  Example [ Set Value Result
to theright. Bit O of the register movesto the SC
carry (C) and bit 7 of the register becomes'0'. r r NIvIcz
Code MSB LSB 01000100 | 00100010 | O |- | 0O | O
‘1]1]ojo]1l1]1]o]cEH 01101101 | 00110110 | 0 |- |1 | 0

‘1]ofolo]1]1]o]r |scHeDHD

O r Mnemonic Code
AlO SRL A 8CH
B |1 SRL B 8DH

Flag mfo/u/p|[N[v]c]z
- =1=1=To|=]1s]1
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SRL [BR:N] gttt 1ocation [BR:I right logical /[//[HIHITITIIIIIIIIIIIIIGRINES 1]
Function 0-»[7]6]5[4]3]2[1]0]»[C] [BR:I] Code MSB LSB

(11]ofof1l1]1]0]cEH

Shifts the content of the data memory 1 bit to
the right. The data memory address has been 1]ojojof1]1]1] 0]8EH
specified by the content of the BR register ‘ T Ty Ty |”

(upper byte specification) and the 8-bit ——

absolute address || (lower byte specification).  Flag I1|I0|]U|DIN|V C|Z

Bit O of the data moves to the carry (C) and - =|==10]=]1t]s

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 (MODEL 2/3). Example | Set Value Result

_ _ sC
[BR:I] BRI] FTvTclz

01000100 | 00100010 | O | — | O | O
01101101 | 00110110 | O | —| 1| O

SRL [HL] 1111111111t 1ocation [HL] right logical /[T ARSIES 1]

Function 0-»[7]6[5[4]3[2[1]0]»[C] [HL] Mode Register indirect
Shifts the content of the data memory that has  Example | Set Value Result
been address specified by the HL register 1 sc
bit to the right. Bit O of the data moves to the [HL] [HL] NIvIiclz
carry (C) and bit 7 of the data becomes'0'. 01000200 | 00100020 |0 | =101 o
The content of the EP register becomes the 1101101 | oort0110 o | =1 1| o
page address of the data memory (MODEL 2/3).

Code MSB LSB
‘1]1]ojof1/1]1]o0]|cEH

‘1]ofojof1l1]1]1]eFH

Flag I1/I0]U|D|N |V |C|Z
- =|=|=]10]=1t]¢
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SUB A, I T btract r veg. fom Areg. [T ISR 111

Function A « A-r Mode Src: Register direct
Subtracts the content of ther register (A/B) Dst: Register direct
from the A register.
Example Set Value Result
Code MSB LSB SC
‘oflolof1]o]o]o]r|iom11HO A B A INTVTcTz
0 r Mnemonic Code «D=0,U=0| A8H 42H 66H 0/1/0|0
A0 SUB A, A 10H 36H BAH | DCH |1 |0 |1 |0
B|l1 SUB A, B 11H «D=1,U=0| 88 39 49 00|00
«D=1,U=1| 88 39 09 o|jo0o|1/|0
Flag I1/I0JU|D|N|V |C|Z
I 3 -

SUB A, #nn [jjjii111Rubtract immediate data nn from A reg. ////[{HH1THITTTIITITIIIIRIfYEes 1]

Function A « A-nn Mode Src: Immediate data
Subtracts 8-bit immediate data nn from the A Dst: Register direct
register.
eg Example Set Value Result
Code MSB LSB sC
ojojof1fojoj1]o]i2H Al A TV Tz
7 Thnn T Im +D=0,U=0| A8H | 424 [ 66H |0|1]0]0
— 36H | 5AH | DCH 1|01 |0
Flag ijwojup[Njvic|z .D=1,U=0| 88 | 39 | 49 |o|o0|0]o0
—1-obd d 4 ¢ «D=1,U=1| 88 39 09 |olol1]o0

SUB A, [BR:] jiiiijiigubtract location [BR:II] from A reg. [///[[HHITTTIIITTIIIIIBE es /1]

Function A — A-[BR:ll] Mode Src: 8-bit absolute
Subtracts the content of the data memory Dst: Register direct
from the A register. The data memory

address has been specified by the content of ~ =X@mPle | Set Value Result

the BR register (upper byte specification) and A |BRI]| A . sc ]

the 8-hit absolute address || (lower byte N VIC|Z

specification). «D=0,U=0| A8H | 42H 66H (01|00

The content of the EP register becomes the 36H | 5AH | DCH |1 |0 (|10

page address of the data memory (MODEL2/3). «.p=1,uU=0| 88 39 429 |olololo
Code MSB LSB +D=1,U=1| 88 39 09 |0[0|1]0

‘ofofof[1]o]1]o0]o0|uaH
D
Flag iLjiojulp|[N]v]c]z
- |- |g0Qd: ! 7 1
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SUB A, [hhI] jiiii11111gubtract 1ocation [hhit] from A veg. /11T 6eeS 111

Function A < A -[hhll]
Subtracts the content of the data memory that
has been address specified by the 16-bit
absolute address hhll from the A register.
The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

MSB LSB
‘olofol1]ol1]0]1 |isH

|hh

Code

. h.h

Flag

Mode

Example

*D=0,U=0

*D=1,U=0
*D=1,U=1

LjlojU|DIN|V|C|Z

- —-|0o0y 4 1 1
Src: 16-bit absolute
Dst: Register direct

Set Value Result

SC

A [hhll] A NTVICczZ
A8H | 42H 66H 0| 1|00
36H | 5AH |[DCH |10 | 1|0
88 39 49 00|00
88 39 09 00|10

SUB A, [HL] liii111gubtract 1ocation [HL] from A veg. /[T B e 111

Function A — A -[HL]
Subtracts the content of the data memory that
has been address specified by the HL register
from the A register.
The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

Code MSB LSB
‘olofol1]olo]1]1]i3H

Flag inlwjulp|[N|v]c]z
- | =100 ! 1 1

Mode

Example

*D=0,U=0

*D=1,U=0
*D=1,U=1

Src: Register indirect
Dst: Register direct

Set Value Result
SC
A [HL] A NIvVIclzl
ABH | 42H | 66H |0[1|0|O0
36H 5AH | DCH |1 /0|10
88 39 49 |(0]|0]|0|0
88 39 09 (0(0|1]|0

SUB A, [ir] 111111 @btract location [ir reg] from A reg. /[/1[[HINTIIITTIIIIIIB ke 1]

Function A ~ A -[ir] Flag iwjoJulp[N|v]c]z
Subtracts the content of the data memory that _1_ oo d 4§ 41 1
has been address specified by their register
(IX/1Y) from the A register. Mode Src: Register indirect
The content of the XP register (at time of 1X Dst: Register direct
spe(:|f|c_at_| on) or the Y P register (at time of Example Setvalue Result
I'Y specification) becomes the page address
of the datamemory (MODEL 2/3). Al | A SC
N|V|C|z
Code MSB LSB «D=0,U=0| A8H | 42H | 66H |0 | 1|00
‘ofofol1]ol1]1]irJaeHa7HO 36H | 5aH | peH | 11010
O ir Mnemonic | Code «D=1,U=0| 88 39 49 0/0|0|O
IX SUB A, [IX] | 16H «D=1,U=1| 88 39 09 0j0|1|0
IY|1| SUB A [IY] | 17H
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SUB A, [ir+dd] jjjjiiiubtract location [ir reg. + dd] from Areg. /J////[I1I111111eHcles []]

Function A — A -[ir+dd]

Code

Subtracts the content of the data memory
from 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 1X
specification) or the Y P register (at time of
I'Y specification) becomes the page address
of the data memory (MODEL 2/3).

MSB LSB
‘1]1]ojo]J1]1]1]o0]|cEH

‘olofol1]o]o]o]irJiom11HO

. dd |
ir Mnemonic Code
IX| O |SUB A, [IX+dd] | 10H

IY| 1 |SUB A, [IY+dd]| 11H

Flag

Mode

Example

*D=0,U=0

*D=1,U=0
*D=1,U=1

IL|{I0JU|DIN |V |C|Z
- |- |00y 4 9

Src: Register indirect with displacement
Dst: Register direct

Set Value Result
) SC
A [ir+dd] A NTvVIcTzZ
ABH | 42H | 66H [0 |1]|0 |0
36H 5AH | DCH |1 |0 (|10
88 39 49 |0|0|0]0
88 39 09 (0|0|1|0

SUB A, [ir+L] jiiiigubtract location [ir reg. + L] from Areg. [JI//[[[HIIIIIIIKIENCes I1]

Function A — A -[ir+L] Flag injiofulp|N|v]c]z
Subtracts the content of the data memory _—1ob {1 1 4 4
from the A register. The data memory
address has been specified by the sum of the Mode Src: Register indirect with index register
content of their register (IX/1Y) and the Dst: Register direct
content of the L register.
L Example Set Val Result
The content of the L register is handled as P et value esu sC
signed data and the range is-128 to 127. A el | A
The content of the XP register (at time of 1X N VI|C|Z
specification) or the Y P register (at time of +D=0,U=0| A8H | 42H | 66H | 0|1 )00
I'Y specification) becomes the page address 36H | 5AH [DCH |10 |10
of the data memory (MODEL 2/3). +D=1,U=0| 88 39 49 |(0|0|0]O
Code MSB LSB +D=1,U=1| 88 39 09 [0[0]1]0
‘1]1]ojo]1l1]1]o]|cEH
‘olofol1]o]o]1]ir|iz2ri3HO
ir Mnemonic | Code
IX| 0 |SUB A, [IX+L]| 12H
IY | 1 |SUB A, [IY+L]| 13H
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SUB [HL], A liiiiiigubtract A reg. fromlocation [HL] [T SAes 1]

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 sC

[HL] A [HL]

page address of the data memory (MODEL 2/3). N V| C|Z
Code VSB LsB +D=0,U=0| A8H | 42H | 66H |0 |1 /0|0
‘1‘1‘0‘0“‘1‘1‘0'0&' 36H | 5AH | DCH |10 |10
«D=1,U=0| 88 39 49 |0|0|0]0
‘olofol1]o]1]0]0 JuaH .D=1,U=1| 88 39 0 lolol1lo

Flag I1{I0J]U|D|IN|V|C|Z

- —gpg s o 8 19

SUB [HL], #nn |jjjjj}]/pubtract immediate data nn from location [HL] //////I/I1111111111/Hkycles Jj]

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 E | i |
specified by the HL register. Xample Set Value Result
i sC
The content of the EP register becomes the [HL] nn [HL]
page address of the data memory (MODEL 2/3). N|VIC|Z
+D=0,U=0| A8H | 42H | 66H |[0|1|0]|0
Code MSB LS8 3H | 5AH [DCH [1 |0 |10
‘1]1]ofof1]1]1]0]|cEH
+D=1,U=0| 88 39 49 (00|00
oJofof1]of1]o]1]asH -D=1,U=1| 8 | 39 [ 09 [o]o[1]0
e
Flag IL|/I0]U|D|N|V|C|Z

- = gpg s o 8 19
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SUB [HL], [ir] iijii1igubtract location [ir reg] fromlocation [HL] /[/iIII/[IIIIIIIBIEhcles II]

Function [HL] « [HL] - [ir] Flag Ljioju|[p[N|Vv]c]z
Subtracts the content of the data memory that _T-Tob 4 4 { 4
has been address specified by their 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

page address of the data memory [HL] and Example | SetValue Result

the content of the XP register (at time of 1X HU | 1 | HU SC

specification) or the Y P register (at time of N V|ClZ

I'Y specification) becomes the page address *D=0,U=0| A8H | 42H | 66H |0 |1 /0|0

of the data memory [ir] (MODEL2/3). 36H | 5AH | DCH |1 |0 |10
Code MSB LSB eD=1,U=0| 8 | 39 | 49 |0|/0|0|0O

(110 o]1]1]1]0]ceH eD=1,U=1| 8 | 39 | 09 |[0|/0|1]|0

‘oflolof1]o]1]1 [ir|1ern17HO

O ir Mnemonic Code
IX| 0 |SUB [HL], [IX]| 16H
IY| 1 |SUB [HL], [IY]| 17H

SUB BA, rp [l gkotract rp reg. from BAreg. [T BIES 11

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
11 ojofr/t]1]1]crH BA | ™ | BA INTv]c]z
‘ 0 ‘ 0 ‘ 0 ‘ 0 |1 ‘ 0 ‘ rb IOBH—OBHD 63C2H | 2125H [429DH| 0O | O | O | O
. C261H |5A32H[682FH | 0 |1 |0 | O
O™ | Mnemonic | Code 205CH | 7120H |AF3CH| 1 | 0| 1| 0
BA|00| SUB BA, BA | 08H ('p#BA)

HL|01| SUB BA,HL | 09H
IX[10| SUB BA,IX | OAH
Y [11| SUB BA,lY | OBH

Flag I1{I0jU/D|N|V | C|Z
== -]t ]|
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SUB BA, #Zmmnn |||ubtract immediate data mmnn from BA reg. //J///11111111111111111IBKycles /]

Function BA — BA - mmnn
Subtracts the 16-bit immediate data mmnn
from the BA register.

Code MSB LSB

‘1]1]of1]o]o]o]o|poH

‘ n n

|nn

|mm

m
Flag 1I1/10|U|D V| C|Zz

! ! !

o |z 3

Mode

Example

Src: Immediate data
Dst: Register direct

Set Value

Result

BA

mmnn

BA

63C2H
C261H
205CH

2125H
5A32H
7120H

429DH
682FH

AF3CH

O o|Z2

o r o<
» o o|lO

O O O|N

SUB HL, rp jiiiiiiiigabtract rp reg. from HL reg. [T HENeEs 1]

Function HL — HL -rp
Subtracts the content of the rp register (BA/
HL/IX/1Y) from the HL register.

Code MSB LSB

‘1]1]ofof1l1]1]1]cFH

‘olof1]o]1]o] rp ]28H-2BHD

g p
BA |00
HL |01
IX |10
Y |11

Mnemonic
SUB HL, BA
SUB HL, HL
SUB HL, IX
SUB HL, IY

Code
28H
29H
2AH
2BH

Flag I1|{I0JU/D|N|V | C|Z
-] =|=]¢ ]t |1

Mode

Example

Src: Register direct
Dst: Register direct

Set Value

Result

HL rp

HL

63C2H
C261H
205CH

2125H

7120H

5A32H

429DH
682FH
AF3CH

o o|O

» O o2

o r o<

[N

o O|N

(rp£HL)

SUB HL, #mmnn jjjjsubtract immediate data mmnn from HL reg. /////I1111I1111IBigycles []

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
1]1]oj1lojojo]1|oun HL [mmnn ) HL PNV e[z
‘ o “nn’ Inn 63C2H | 2125H (429DH| 0 |0 | 0O | O
— C261H |5A32H |682FH |0 | 1| 0| 0
. m.m [mm 205CH | 7120H [AF3CH| 1 [0 | 1 | 0
Flag I1|{I0jU/DIN|V |C|Z
— ===t t]| ]
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4 INSTRUCTION SETS

SUB IX, rp iiiiiiigdotract rp reg. from DX reg. [T ARV 111

Function IX « IX-rp Mode Src: Register direct
Subtracts the content of the rp register (BA/ Dst: Register direct
HL) from the IX register.
Example Set Value Result
Code MSB LSB sc
1]1]ojof1]1]1]1]|CFH X i X NTvc]z
‘0 ‘ 1 ‘ 0 ‘ 0 |1 ‘ 0 ‘ 0 ‘rp|48H/49HEI 63C2H | 2125H (429DH| 0 | O |0 | O
: C261H |5A32H |682FH [0 |1 | 0 | O
O | ™| Mnemonic | Code 205CH | 7120H [AF3CH| 1 | 0 | 1 | 0
BA| 0 | SUB IX,BA | 48H

HL| 1 | SUB IX,HL | 49H

Flag I1/I0JU|D|N|V |C|Z
— === ]t ]t

SUB [X, #Zmmnn j|J|/subtract immediate data mmnn from IX reg. /////I1111I1111111111 B Eycles ]

Function IX < IX-mmnn Mode Src: Immediate data
Subtracts the 16-bit immediate data mmnn Dst: Register direct
fromthe IX register.
Example Set Value Result
Code MSB LSB sC
1l1/oj1]ojol1]o]p2H X jmmnn | XN TV C 2
‘ :n :n |nn 63C2H | 2125H [429DH |0 | 0 | 0 | O
— C261H |5A32H |682FH [0 |1 | 0 | O
. omm  ]mm 205CH | 7120H [AF3CH| 1 |0 [ 1|0
Flag IL|{I0|U|[D|IN|V|C|Z

===t ]t| ]

SUB 1Y, rp iiiiiiiigpteact rpreg. fom VY reg. [T ReskiYeS 1]

Function 1Y < IY -rp Mode Src: Register direct
Subtracts the content of the rp register (BA/ Dst: Register direct
HL) fromthe 1Y register.
Example Set Value Result
Code MSB LSB sc
1]1jojofaj1]1]1]crH Yopmo L NV ez
[o1]oJo]1]0]1]m]|saHmBHD 63C2H | 2125H [429DH |0 | 0 | 0 | O
: C261H |5A32H |682FH [0 |1 | 0 | O
O | ™| Mnemonic | Code 205CH | 7120H |AF3CH| 1 |0 | 1 | 0
BA| 0 | SUB IY,BA | 4AH

HL| 1| SUB IY,HL | 4BH

Flag I1{I0jU/D|N|V | C|Z
=== ]¢ |t |7
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4 INSTRUCTION SETS

SUB 1Y, #Zmmnn JJjj|/subtract immediate data mmnn from 1Y reg. ////J/111111111111111]11 1B Kycles J]

Function 1Y < IY -mmnn Mode Src: Immediate data
Subtracts the 16-bit immediate data mmnn Dst: Register direct
fromthe 1Y register.
Example Set Value Result
Code MSB LSB sc
1]1]0]/1]o /o 1]1|D3H Yo jmman Y TV e Tz
‘ ‘ ‘ :n :n ‘ Inn 63C2H | 2125H (429DH| 0 | 0O | O | O
—— C261H |5A32H [682FH| 0 | 1|0 | 0
‘ . m. m |mm 205CH | 7120H |AF3CH| 1 | 0| 1| O
Flag 11/10] U v|iC|Zz

SUB  SP, rp liiiiiiigkbtract rp reg. from SP 1IN OYERE 1]

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
1]1]ojof1]1]1]1]|CFH Pl SPINTV T C 2
‘0‘1‘0‘0|1‘1‘0‘FDI4CH/4DHD 63C2H | 2125H (429DH| 0 | 0O | O | O
C261H |5A32H [682FH | 0 |1 |0 | O
O | ' | Mnemonic | Code 205CH | 7120H |AF3CH| 1 |0 | 1 | 0
BA| O | SUB SP,BA | 4CH
HL| 1 | SUB SP,HL | 4DH
Flag IL|{I0jU|D|N|V|C|Z
R e e B R B

SUB SP, #mmnn |jj|Subtract immediate data mmnn from SP ////1//11111HHTTHTHTHHYEles [1]

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
1]1]ojof1l1]1]1]cRH SPjmmnn | SPITV e[ Z
fo[1]1]o]1]0]1]0|6aH 63C2H | 2125H [429DH| 0 [0 | 0 | O

) — C261H |[5A32H|682FH| 0 | 1 |0 | O

‘ n.n |”“ 205CH | 7120H |AF3CH| 1 | 0| 1| 0
| m.m |rom

Flag I1/0jU/ DIN|V | C)|Z
— === ]t|t] 1]
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4 INSTRUCTION SETS

SWAP A lHI1HIH11111/§Wep high-order and low-order of Areg. /I/[[[HITIIITIIITIIIRIEYE es 1]

Function A(H) - A(L) Mode Register direct
Replaces the content of the lower 4 bits with

the upper 4 bits of the A register. Example | Set Value Result <
Code MSB LSB A A NIVvIiclz

‘1f1]1]1]Jol1]1]o]FeH ey T I
Flag imjojulp|N|v]c]|z 62H 26H S P

SWAP [HL] [1i11i1111111]1#hap high-order and low-order of location [HL] /////I//1//1/11/1//Blgycles //]

Function [HL](H) « [HL](L) Mode Register indirect
Replaces the content of the lower 4 bitswith

the upper 4 bits of the datamemory specified ~ =X@mPle | Set Value Result

by the HL register. ) [HL] [HL] S¢

The content of the EP register becomes the N|VIC|Z

page address of the data memory (MODEL 2/3). 4CH C4H - ===
Code MSB LSB 62H 26H B

1f1faf1]olaf1]1]FH

Flag I1{I0jU/D|N|V | C|Z

UPCK [T teck A veg. to BA reg. [P YREH 1]

Function A B A Mode Implide (Register direct)
—>»[0[m[0]n]
Unpacks the content of the A register and Example | Set Value Result
storesit in the BA register. The lower 4 bits A BA SC
of the B register are substituted for the NV ClZ
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]ol1]1l1]1]1]|oFH

Flag I1{I0jU/D|N|V | C|Z
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4 INSTRUCTION SETS

XOR A, I IHHINHINTIIIIESC usive OR  reg. and A reg. [T RIS RS 111

Function A - AQOr Mode Src: Register direct
Takes an exclusive OR of the content of ther Dst: Register direct
register (A/B) and the content of the A

register and stores the result in the A register. Example Set value Resunsc
A B A
Code MSB LSB NIVIc]|z
0Joj11]1]0]0]r|38HBOHO 2CH | 41H | 6DH | 0| -] -0
0 r Mnemonic | Code 7AH | B6H | CCH |1 | -| - |0

AlO XOR A, A 38H
B |1 XOR A, B 39H

Flag I1/I0JU/D|N|V |C|Z

| =]=]=1t|=]-]1

XOR A, #nn 11]1ji111]]]]Fclusive OR immediate data nn and A reg. [[[1/[HH111111111111BBYcles []]

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 | SetValue ResuItSC
Code MSB LSB A nn A TNTVTCTZ
ofoj1]1]1]0]1 0]3AH 2CH | 41H [ 6DH |0 -| -0
 nin " ]nn 7AH | B6H [ CCH |1 |-|-|0

Flag I1/I0JU/D|N|V |C|Z

—_ | = = | = t - | -

XOR A, [BR:] jiii1ii/Exclusive OR ocation [BR:II] and Areg. [[[HIINITIIIRKYC es 1]

Function A « AO[BR:l] 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 register

and stores the result in the A register. The Example 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 address|| 2CH | 4H | 6DH |0 |- |- |0
(lower byte specification). 7AH | B6H | CCH |1|-|-1|0

The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

Code MSB LSB
‘ofol1f1]1]1]o]o0]scH
I D |

Flag nljoju/p|nNn|v]c]|z

R e e T I I
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4 INSTRUCTION SETS

XOR A, [RhI] jjii11111gxclusive OR location [hhil] and A reg. [/[[{IHITTTTIITTTIIINIIIMEYEes I1]

Function A — A O[hhll] Flag nfiofulp|Nn|v]c]z
Takes an exclusive OR of the content of the =T =T=T:T=1=T%
data memory that has been address specified
by the 16-bit absolute address hhll and the Mode Src: 16-bit absolute
content of the A register and stores the result Dst: Register direct
inthe A register.
The content of the EP register becomes the Example Set Value Resunsc
page address of the data memory (MODEL 2/3). A | [phl] | A NTviclZ
Code  wmsB LsB 2CH | 41H | 6DH |0 | —| -0
0Jojajafa]1/0]1]soH 7AH | B6H | CCH |1 |- |- |0

. hh

XOR A, [HL] ll1i1111111/8xclusive OR location [HL] and A reg. /1IN RAES I1]

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 specified
by the HL register and the content of the A Example Set value Result
register and stores the result in the A register. A HO| A SC
The content of the EP register becomes the NV C|Z
page address of the data memory (MODEL 2/3). 2CH | 41H | 6DH |0 |- |- 1|0
Code MSB LsB 7AH | B6H | CCH |1 |-| -0

‘ofof1]1]1]o]1]1]s3BH

Flag I1/I0fU|D|N|V |C|Z

===t ]=-|=-]¢

XOR A, [ir] l111111111]11Bkclusive OR location [ir reg.] and A reg. J//[[IHITIIITITIIIIIRICes [1]

Function A — A Ofir] Flag iL{iojul[bp[N[Vv]c]z
Takes an exclusive OR of the content of the

data memory that has been address specified
by their register (IX/1Y) and the content of Mode Src: Register indirect

===t ]=|=]¢

the A register and stores the result in the A Dst: Register direct

register.

The content of the XP register (at timeof X~ EXample | Set Value Result

specification) or the Y P register (at time of A [if] A sC

I'Y specification) becomes the page address v Cl Z

of the data memory (MODEL 2/3). 2CH | 41H | 6DH |0 |- |-10
Code MSE LSB 7AH B6H | CCH |1 |- |- |0

ofofala]a]a]1]ir|3EHIBFHO

O ir Mnemonic Code
IX| 0| XOR A, [IX] | 3EH
IY| 1| XOR A,[lY] | 3FH
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4 INSTRUCTION SETS

XOR A, [ir+dd] jjjjjjjjExclusive OR location [ir reg. + dd] and Areg. /J///I/1111111111111Aycles [I]

Function A — A OJir+dd]
Takes an exclusive OR 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 their register (IX/
1Y) and the displacement dd. d
The displacement dd is handled as signed
data and the range is-128 to 127.
The content of the XP register (at time of 1X

Code

specification) or the Y P register (at time of Flag

I'Y specification) becomes the page address

of the data memory (MODEL 2/3). Mode
Example

MSB LSB
(11]ofof1l1]1]0]cEH

‘ofof1]1]1]o]o]ir|38H/39HD

. d.d |ad
ir Mnemonic Code
IX| 0 | XOR A, [IX+dd]| 38H

IY | 1 |XOR A, [lY+dd]| 39H

I1{I0jU/ DNV |C|Z

===t |=]=]t

Src: Register indirect with displacement
Dst: Register direct

Set Value Result
. SC
A [[ir+tdd]| A NTvIcTz
2CH 41H 6DH [0 | —-| -] O
7TAH B6H CCH|1|-|-|0

XOR A, [ir+L] jjiji|fxclusive OR location [ir reg. + L and Areg. [[[I11/[1111//IH¢ycles 1]

Function A — A O[ir+L]
Takes an exclusive OR 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 their 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 1X
specification) or the Y P register (at time of
1Y specification) becomes the page address
of the data memory (MODEL 2/3).

Code

Flag

Mode

Example

MSB LSB
(11]ofof1l1]1]0]cEH

oflol1][1]1]o]1]ir|3An/3BHO

Code
3AH
3BH

ir Mnemonic
IX| 0 [XOR A, [IX+L]
XOR A, [IY+L]

L{I0jU/ DN|V |C|Z

— - - - 1 - -

Src: Register indirect with index register
Dst: Register direct

Set Value Result
. SC
A [ir+L] A TTT?
2CH | 41H | 6DH |0 | -| -] 0
7AH | B6BH | CCH |1 |-|-|0
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4 INSTRUCTION SETS

XOR B, #nn [jjji}111/]11fxclusive OR immediate data nn and B reg. ////1//H111111111Bcles /1]

Function B —« B Onn Mode Src: Immediate data
Takes an exclusive OR of the 8-bit immediate Dst: Register direct
data nn and the content of the B register and E | Setval Result
stores the result in the B register. xample et value esu <c

B B

Code MSB LSB nn NIvIiclz
1]1/ojof1]1]1]0]cEH 2CH | 41H | 6DH [0 ] - |- |0
‘1‘0‘1‘1'1‘0‘0‘0'3&4 7AH | B6H | CCH |1 |-|—-|0
o

Flag IL|{I0|U|[D|IN|V|C|Z

=] =|=]t ==t

XOR L, #nn [[jjji1111]111 el usive OR immediate data nn and L reg. [[1/1[IH11H11111111BEycles I1]

Function L « L Onn Mode Src: Immediate data
Takes an exclusive OR of the 8-bit immediate Dst: Register direct
data nn and the content of the L register and

storesthe result in the L register. Example | SetValue RESU“SC
Code MSB LSB L nn L NTvVIclz
1]1jofofaj1]1]o0]cEH 2CH | 41H [ 6DH |0 | -|-]0
‘1]of1]1]1]o]o]1]BoH 7AH | B6H | CCH |1 |-|-|0
o e
Flag njojul[p|[N]v]c]|z

=] =|=]t ==t

XOR H, #nn [jjjij11/]]1fxclusive OR immediate data nn and H reg. //////1111H1111111111§tcles /1]

Function H « HOnn Mode Src: Immediate data

Takes an exclusive OR of the 8-bit immediate Dst: Register direct

data nn and the content of the H register and E | Setval Resui

stores the result in the H register. xample et Value esu tsc
Code MSB LSB H nn H O NTvIiclz

‘1]1]ojo]J1]1]1]o0]cEH

2CH | 41H | 6DH |0 |- |- |0
‘1]of1]1]1lo]1]0]BAH 7AH | B6H | CCH |1 |- |- |0
. .n;n, |

Flag njoju[p[Njv]c]|z

===t ]=|=-]¢
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4 INSTRUCTION SETS

XOR SC, #nn jjiljji1]]1/fxclusive ORimmediate data nn and SC ////I/[1IHIITITTHTTBEEes ]
Function SC ~ SCOnn

Code

Flag

Takes an exclusive OR 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).

MSB LSB
‘1]ofol1]1]1]1]0]oEH

‘ n n |nn

I1/I0JU|/D|N|V |C|Z
2 T T B R A N

Mode

Example

Src: Immediate data
Dst: Register direct

Result

SC
IL/I0OJU|D|N|V|C
2CH | 41H 0
7AH|BGH| 1|1 |/0|0(212]|1]|0

Set Value

SC nn

=
=
o
=

XOR [BR:ll], #nn jjj/Exclusive OR immediate data nn and location [BR:II] /////////////5cycles /|

Function [BR:ll] « [BR:II]Onn

Code

Takes an exclusive OR of the 8-bit immediate
data and the content of the data memory and
stores the result in that address. The data
memory address has been specified by the
content of the BR register (upper byte
specification) and the 8-bit absolute address ||
(lower byte specification).

The content of the EP register becomes the
page address of the data memory (MODEL 2/3).

MSB LSB
‘1]1]ol1]1]o]1]0|DAH

‘ n n |nn

Flag

Mode

Example

1jiojU| DNV |C|Z
R

Src: Immediate data
Dst: 8-bit absolute

Set Value Result
) ) SC
[BR:AI]| nn [[BR:II NIvIicTz
2CH 41H 6DH |0 | -|—-10
7AH B6H | CCH |1 |-|-|0

XOR' [HL], A li1ii111]i/xclusive OR A reg. and location [HL] /[T ARAes J1]

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 been £ | s i i
address specified by the HL register and xample et Value Result
stores the result in that address. HO | A | [HU SC
The content of the EP register becomes the N VIC|Z
page address of the data memory (MODEL 2/3). 2CH | 41H | 6DH |0 |- |- |0
Code VSB LsB 7AH | BBH [ CCH |1 |- |- |0
‘1]1]ofof1l1]1]o]|ceH
‘oflol1]1]1]1]o0]o0]scH
Flag IL|{I0jU|D|N|V|C|Z
===t |=]=-1]1
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XOR [HL], #nn Jj]]]]]/Exclusive OR immediate data nn and location [HL] /////////I//////Bkycles J|]

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 Example | SetValue Result

stores the result in that address. HL | nn | [HU SC

The content of the EP register becomes the NV C|Z

page address of the data memory (MODEL 2/3). 2CH | 41H | 6DH |0 |- |- |0
Code MSB LsB 7AH | B6H | CCH |1 |- | -0

‘1]1]ojofJ1l1]1]o]|cEH

‘ofof1]1]1]1]0]1]3DH

‘ n n |nn

Flag I1/I0fU|D|N|V |C|Z

=] =]=1t|=]=]t

XOR [HL], [ir] 11i11111]fExclusive OR location [ir reg.] and location [HL] ///////////1/1]11Bltycles ||

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 specified

by their register (IX/I'Y) and the data Example | SetValue Result
memory that has been address specified by MU | | [HO SC

the HL register and stores the result in data N VIC|Z
memory [HL]. 2CH | 41H [ 6DH |0 |- |- |0
The content of the EP register becomes the 7AH | B6H | CCH |1 |- |-]|0

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
1Y specification) becomes the page address
of the data memory [ir] (MODEL2/3).

Code MSB LSB
‘1]1]ojo]J1]1]1]o0]cEH

ofofrla]ar]1]1]ir|3EHBFHO

O ir Mnemonic Code
IX| 0 [XOR [HL], [IX]| 3EH
IY | 1 |[XOR [HL], [IY]| 3FH

Flag IL{I0/U|D|N|V|C|Z
===t ]-|-]¢
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APPENDIX A OPERATION CODE MAP

APPENDIX A  Operation Code Map

Operation code map (1/3)

1ibb'zN apoo|  Al'liyy] JS|  uu#os ds| [Alliryal|  [AlTH] [Al'H [Al'g Al v Al Al ;
dON a0 MOdn| uoisuedx3 al dod al J3a al al al al dOX d0 08s oav
8poo 1bb'z 8pod|  XIiuul di|  uu#os [H| xlTieaal| il XiI'H [xi]'a Ixil'v [xi'v X'y [xil'v 3
pauyapun Td0 MOVd| uoisuedx3 al dod HOX 23a al al al al dOX d0 08s oav
bol|  ubb'ON| uug[i1:dd] [H'Y|  TH ] d3| uu#os | OHIngel| OHITH] [HI'H bHlal [y Dwdy|  [wddy| o [y a
dr Td0 al X3 al dod 40 23a al al al al dOX d0 oIy oavy
Bpil 1bb'a | uug[11:48l av| valiuul ¥d|  uugos e apod | [Ikyal Ml [eyglH|  [ewal'e)  [ewal'v|  [eyal'v| [eyealv|  [ieyel'y 5
INI T ug X3 al dod any 23a| pauyspun al al al HOX 40 Iy oavy
[uul|  ubb'zN| uugi:dgl]  ds'val  [uul'Al Al Al Hl  Hryel H[HI HH H'g [HI'Y [HI'Y [H'Y [HI'Y a
TV Tdv0 do X3 al dod o3a J3a al al al al dOX d0 o8s oav
1bb'z| uug[)1:ugl A'val  liudl'xi X XI 1) 1lirydl T[H] TH g uug'y Uu#'y uug'y Uu#'y v
S13d Tdv0 dOX X3 al dod 23a J3a al al al al dOX Elo) o8s oav
Lbb'ON| uu )18l XI'va| [yl H H H g gyl g'H] a'H g'd av qv av av 5
ETEN] Tdv0 (o) X3 al dod 23d J3a al al al al dOX o) o8s oav
b)) | uug[|1:ug] TH'va| [iuul'va vd vd v vliydl v'[H] Y'H v'd V'Y V'Y V'Y V'Y g
134 Tdv0 anvy X3 al dod 23d 23 al al al al dOX d0 08s oav
[TH] HZN| uuwwi AL uuwuw AL uug Al 2S uu#'g das| Il Al (A7 [y Ay Al Al Al )
dvMS Syr do al al HSNd g ONI al al al al do any ans aav
v 07| vuwwEx | uuwuwgx o uuglxil dl uug'y OH XAl Dxilxal [xi17 [xi'v Ixil'v [xi'v X'y [xil'v °
dvMS SYr do al al HSNd g ONI al al al al do any ans aav
UZN JON| UUWW# TH| uuwiwg TH|  uug[TH] d3| uu#[H] llaal|  [HITAD| - (D] [HI OHl'v| [y Dwdy| Dwwdd'y| o [iwdd'y c
ura Syr do al al HSNd g ONI al al al al do anvy ans aav
H UD| luwwH 'ya | uuwu#ya|  yy#'dg ud av ua| leyalad) Dedalxl)  [eyel) edal'y| [ewal'v|  [edal'v|  [eyealv|  [eyel'y .
dr Syr do al al HSNd g ONI al al al al do anvy ans aav
b HZN| UULWH AL UULWE Al uu#'H Al Al H H'IAL HIXIl H HY [H'Y [H'Y [H'Y [HI'Y e
e ) ans aav al HSNd ONI ONI al al al al do any ans aav
11bb HZ| vuww#X| | uuwuw x| uu# X XI 1 TN TIx1] 11 v uug'y Uu#'y uug'y Uu#'y .
TdvO ) ans aav al HSNd ONI ONI al al al al do any ans aav
u J'ON | UUWIWE TH | UUWWE TH uug'g H H g g'lAl g'lxil g7 av av qv av av I
Sur ) ans aav al HSNd ONI ONI al al al al do any ans aav
u ') | uuww v | uuwwg 'y uu#'y vd vd v VALl v[xi] v V'Y V'Y V'Y V'Y V'Y 0
SYYO ) ans aavy al HSNd ONI ONI al al al al do aNy ans aav
4 3 a 2 9 v 6 8 L 9 S ¥ € z T 0 B

apoo uonesado 1sT
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APPENDIX A OPERATION CODE MAP

Operation code map (2/3)

HWEdN HedN Y'dA|  Yu#'ug [TH] [TH] H+ADl  gT+Al] WITH] ITH ITH] D] .
) Sur al do d1s oud TS al al HOX (o) o8s oav
12N HZaN v'dX uu#'H 1[REE] 1[RSE] HO+xD|  gx]|  IXITH| IXIOH] IXOTH] IX0TH] 3
SHYD Sue al do LIvH Uy TS valy 8pod al al HOX o) 28s oav
WTAN UTAN v'd3 uu# 4 g pauspun Hlpp+Al|  glpp+Al|  uug[H]|  uugH]|  uuglH]| uug[IH] a
) SYr| eany 8pod al do Uy TS al al HOX (o) 08s oavy
104N 104N | pauyapun v'aN uu#'g v v Hlpp+xi]|  g'lop+xil v[IH] v'[H] v[TH] v[IH] 5
) Sur al do Uy TS al al HOX (o) 08s oav
g4 g4 dA'Y Baly 3po) [1H] OH D+ATAD| DAl [+ADH] [DAlg] DAy D+Alv] DAY DAY a
SYV0 Sye al pauyspun o vdS al al al al HOX (o) 08s oav
g4 g4 dX'v UU#'H [I:ugl] Oeyal| Dxlal) Dexdxil) DexilH| [exda) [exidy) [exidy] [exdy) o [Oexily v
SHVO SYr al HOX oy vdS al al al al HOX 4o 0ds oav
0T ' da'v uu# g a| [P+ ANIAL| [P+ AN'IXI]|  [PP+AI'H|  [Pp+Al'E|  [PP+AN'Y| [PP+AN'Y| [PP+ADY| [PP+AIDY 5
SHvO Syr A al HOX oy vdS al al al al HOX 4o ods oav
'od 1r'od an'y uux'g v V| [pp+XITTAIL| [pp+XIIXI]| [pp+xI'H|  [pp+xil'a| [pp+xIl'y| [pp+Xil'y| [op+XIl'V| [pp+XIl'Y g
) Sur 1 al dHOX d3s eS| VS al al al al HOX ¥0 o8s oav
UN WN] Hyd]]  dd#'dA apo) [TH] [TH] [TH] T+AD vO+ADl AITHY TATDHD TADDH| TADTOH] )
SHvO Syr al a1| pauyapun 93N o1 118 al al do any ans aavy
ud ud| o Tlydl]  ddg'dx Uu#'H lIrug] [I:yg] [I1ug] x| vexil) XITH XITH] XCTH] T 9
) Sue al al 40 93N o1 118 voIy 8p0) al al do any ans aavy
AN AN g@fiyyl]  dd#'d3 uu# g g g paupUN Tlep+Al| Vep+Al|  uug#[H]|  uwug[H]| wugH]) s [TH] S
) Sur al al 40 93N o S al al do any ans aavy
A WAL vl qgsan uu#'g v v v Tlpp+x1]|  v{pp+XI] v[IH] v'[H] v [TH] v[H] .
) Sur al al 40 93N o1 118 al al do any ans aavy
39 39| [uil'H v'0S apo) [TH] [1H] [TH] C+AlTHL) DAl [AdY) DALY [#ADY) [HADY) [HADY ¢
SYV0 Sye al ai| pauyspun 1d0 Td v1s al al al do any ans aav
L 1ol s v'ug UU#'H [11:9el [11:ugl] [I-ugl CexTHl) Dxil) [xidy) [exidy) [exidy) [exdy) o [exily .
SHVO Syr al al any 1d0 | V1S al al al do any ans aav
ey 3| ldl'e 25V uu# g ! ! [Pp+ATTH] | [ep+AIT| [op+Al'Y|  [PP+AN'Y|  [PP+AIN'Y| [PP+ADY | [PP+AIlY I
SUvO Syr al al anvy 1d0 | V1S al al al do anvy ans aav
1 ryf 'y ua'y uu#'g v v v [Pp+XIITH] | [ep+xIT| [op+xil'Y|  [Pp+XI'V|  [pp+XI1'V| [Pp+XI1'V| [PP+XI]'Y 0
) Sur al al aNy 1d0 T V1S al al al do any ans aay
E| 3 a 2 q v 6 8 L 9 S v € z T 0 g

(3D = 8po2 uonelado 1ST) apod uonelsado pug
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APPENDIX A OPERATION CODE MAP

Operation code map (3/3)

apod AI'Al AI'TALL AI'H Al've .
pauyapun al al 04s 24S
dS'Al XI'Al XI'TAll uuwwi' ds XI“TH XI've 3
al al al al 0gS | Baly 8pod 24S
WAL THAD ERl TH'dS TH'dS THIH | Pauyapun TH've
al al dod do ans 24S 24S d
ealy apoo va'All  valAl v dS'Tiyy] | vuww#'ds va'ds va'ds vaH va'vd 5
pauyepun al al dod al do do ans 29S 09S
AIXI [AAl THAI AI7TH AIH Al've Al've a
al al ans do ans do ans
ds'xi XI'XI Al uuuww# ds vea'Al XITH XITH XI've XI've v
al al al ans ans do ans do ans
0d've MHX| [AITH IV THXI THMH THTH TH've TH've 5
al al al HSNd ans do ans do ans
ds'va vaxi| [Al'va v [llyul‘ds | uuwwi'ds va'xi va'MH ve'H va've va've 8
al al al HSNd ©aly 9p0) al aavy ans do ans do ans
AI'H AXIT| ArTH] H paulapun Al'lpp+ds] AI'H Al've ,
B3y 8p0d al al al dod al ©aly 9po) oav oavy
pauyapun XI'H XXl xi'TH] 1 XI'[pp+ds] paulapun XITH XI've °
al al al dod al oav oavy
2d'H M| HXI H[H <! TH'[PP+dS] TH'dS THTH TH've S
al al al al dod al aav oav oavy
dS"H vaIH|  valxl|  valH] v ve'[pp+ds] va'ds va'H ve'vd .
al al al al dod al aay oav oav
Al'dS Al'va XAl [HI'AI H [Pp+dS]‘Al| U TH THAl AI'H Al've e
al al al al HSNd al 09S aavy QQv|eay apod aavy
XI'dS XI'va Ixil'xi [HI'xI 1 [pp+dS]'XI| uww've va'Al XI“TH | pauyapun XI've .
al al al al HSNd al 09S aavy aavy aavy
TH'dS TH've xl9H|  [HIH g [PP+dS]TH | uuwwH THXI THTH TH've I
al al al al HSNd al oav aavy aavy aavy
va'dS va'va] [xl'va| [Hl'va v [pp+dS]'ve | uuwwy'vg va'xi ve'H va've 0
al ai al al HSNd al oavy aay aay aay
| El a o) 9 6 L 9 S v € z T 0 d

(4D = 9p0oo uonelado 1sT) apod uonesado pug
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

I nstruction List by Addressing Mode

APPENDIX B

Instruction list by addressing mode (1/12)

S| ¢ [AI[TH] S| ¢ uug[H]
S |2 XHI v | 2 v[OHI| s | € |uug[iyd]
€ |zc uu#'0s
e |¢ uu#'H
Z |1 [All'Y €| € uu#
v |z [+Alv| ¥ | € | [ep+All'Y| 2 | T xilvlz |t av| € | € uu#'g
v | € [hyul'v| € | ¢ [ryal'v| v | 2 +xdv| v | € | lep+xil'v| 2 | T HI'V| 2 | T vv|lz |z uug'y <[e)
S |2 [AI[TH] S| ¢ uu#[H]
S|z X v | 2 v[OHI| 6 | € |uugf)yd]
z |z uu#'os
z | ¢ uug'H
2|1 [All'Y Z | € uu#
v |z +Alv| v | € | [ep+All'Y| 2 | T xilvlz |1t av| z | € uu#'g
v | € [yul'v| ¢ | 2 [gglv| v | 2 [+xdv| v | € | [ep+xil'V| 2 | T HI'v| 2 | T Vvl zZ | 2 uug'y anNyv
S|z [A[TH]
S |2 XIH v | 2 v[HIl s | € uu#[H]
2|1 [All'Y
v |z [+Alv| ¥ | € | [ep+All'Y| 2 | T xilvlz |t a'v
v | € [hyul'v| € | ¢ [ryal'v| v | 2 +xdv| v | € | lep+xil'v| 2 | T HI'V| 2 | T vv|lz |z uug'y 04ds
S|z [AII'[H]
S| ¢ XK v | 2 vHll s | € uug[H]
2|1 [All'Y
v |z +Alv| v | € | [ep+All'Y| 2 | T xilvlz |1t a'v
v | € [ul'v| ¢ | 2 [aglv| v | 2 [+xdv| v | € | [ep+xil'V| 2 | T HI'v| 2 | T Vvl zZ | 2 uug'y ans
S|z [A[TH]
S |2 XIH v | 2 v[HIl s | € uu#[H]
2|1 [All'Y
v |z [+Alv| ¥ | € | [ep+All'Y| 2 | T xilvlz |t a'v
v | € [hyul'v| € | ¢ [ryal'v| v | 2 +xdv| v | € | lep+xil'V| 2 | T HI'V| 2 | T vv|lz |z uug'y oav
S|z [AII'[H]
S| ¢ X v | 2 v[Hll s | € uug[H]
2|1 [All'Y
v |z +Alv| v | € | [ep+All'Y| 2 | T xilvlz |1t a'v
v | € [ul'v| ¢ | 2 [raglv| v | 2 [+xdv| ¥ | € | [ep+xil'V| 2 | T HI'V| 2 | T vv|lzZ |2 uu#'y aavy
opfolo1Ag| puesedo PppAopIAG| pueledo jppholeifg| puedo ppAoRIAG| pueledo ppAoEIAg| puerdo fpAolIAg| pueledo ppAOeIAG| puerdo JIUOWRU N
o1y Xapu| yim usWwisIe|dSIq UM
anjosqy 19-9T amn|osqy 19-8 1811pU| BIsiBey 18.1Q es16ey aIpawW |
10811pu| JesiBey 1811pU| BIsiBey

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 |¢ [RSEE]! v |z [HI] € | ¢ v 93N
€|z g
s |¢ [RSE:]! v |z [HI] € | ¢ v 1d0
z T g
z |1 H
z T 1
z |1 g
v |z [1:yd] €1 Wz |1 v 23a
z |1 ud
z T H
z |1 1
z T g
v |ze [RSE:]! el HIl 2 |1 \ ONI
€|z uu#[H]
v | € | uug[rygl
Z |z uug'g
2T av|lz |z uug'y lig
v |z (A [H] v | € uu‘[H]
v |z XK € | 2 VORI v | € |uug[j-agl
€| ¢ uu#yg
€| € uu#'H
2|1 [All'Y €| € uu#
v |z C+AlY| v | € | [PP+All'v| 2 | T xXlvlz |t av| € | € uu#'g
v | € lhyyl'v| € | ¢ [lrggl'v| v | 2 +xdv| v | € | [Pp+xil'v| 2 | T HI'v| 2 | T vv|l 2z | 2 uug'y do
s |zc [AII'[TH] S |¢€ uu#[H]
S |2 X ¥ | 2 v[OHI| s | € |uug(radl
€|z uu#'0s
€| ¢ Uu#'H
2T [PNIRY €| € uu#
v |z +AlY| v | € | [PP+All'v| 2 | T vz |t av| € | € uu#'g
v | € lhyyl'v| € | ¢ [irggal'v| v | ¢ O+xd'v| v | € | [pp+xilv| 2 | T OHI'V| 2 | T vv| 2| ¢ uug'y HOX
bpfolP1Ag| puesedo ppAOjeIAg| puerdo fpploeiAg| puesedo ppAoeIAg| puelsdD fpphofeiAg| pueedo ppRADRIAG| pueledD fppfoleiAg| puesdo JIUoWRU N
aInjosqy 119-9T aInjosqyv 1g9-8 R 1o Xapu ym JOUROeISIA Yl 199.41pu| JoisiBay 19941Q Josibey akIpawW |
’ : 10911pu| BIsiBey 10911pu| IsiBey ’ ' ’ ’ '

uonesadQ 21607 pue dnawWILY 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 Tyl
S | v a'liuy]
S | v v'[liuul
€|z H[I1:94]
v |2 | [Allryal| € | 2 Ti-adl
v | ¢ | xllrydal| € | ¢ a'[l:ugl
v | ¢ |[HITraal| € | 2 viraall v | € | uugrydl
€|z v'os| € | ¢ uu#'os
z | e vyal z | ¢ yy#'yg
T|T H'H
Z |1 [ADPH[ T | T TH
v |z [+AH[ v | € | [PP+AIIH| 2 | T XOH[ T | T a'H
S | ¥ [hyul'H] € | ¢ [lyal'H| v | ¢ [+XH[ v | € | [pp+xIIH| 2 | T HIH[ T | T VH|Z | 2 Uu#'H
T|T H
Z |1 Al T |1 11
v |z [+Alq] ¥ | € [Pp+All] 2 | T gl Tt |t a1
S | ¥ [hyulaf ¢ | 2 [yl v | 2 O+xda] v | €| p+xiIf 2z | T [T |t vilz | ¢ uu#]
T|T H'g
Z |1 [Alg] Tt |t 7'g
v |z +Alg] v | € | [pp+All'g| 2 | T xgal Tt |t da'a
S | ¥ hyul'af € | 2 [ruglal v | 2 O+xlal v | € | pp+xil'al z | T HIgl T | T val ez | ¢ uug'g
z |z dA'Y
z | e dx'v
z |z da'v
z | e aN'v
z |z 2S'VY
z | e ua'v
T|T H'Y
Z |1 Alv| T | T 'Y
v |z +AlY| v | € | [PP+All'v| 2 | T vt |t a'v
S | ¥ lhyul'v| € | 2 [ryal'v| v | 2 O+xdv| v | € | Pp+xilv| 2 | T OHI'V| T | T vv| 2| ¢ uu#'y an
bpfolP1Ag| puesedo ppAojeIfg| puersdo [pploeiAg| puesedo ppADeIAG| puersdD fpphoeiAg| pueedo ppRADBIAG| pueledD fppfoRiAg| puerdo JIUoWRU N
anjosqy 19-9T anjosqy 119-8 Prsiay xapul i WouR(SI P 1811pu| RIsibey 10911 fersifey sk IpawW |
’ ‘ 10911pu| RIsifey 10911pu| BIsiBey ’ ' ' ’ ’
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INSTRUCTION LIST BY ADDRESSING MODE

APPENDIX B

Instruction list by addressing mode (4/12)

[TH]

v

dVMS

[H]'v

a'Vv

X3

V'dA
V'dX
v'd3
v'aN

<t MmO Mmom

Mm M M m

dd#'dA
dd#'dx
dd#'d3
qa#'aN

H'[0+All
T +Al
a'[1+All
v [1+All

H'[0+x1]
T +x1
a‘[1+xi1]
v'[1+x1]

H'[pPp+All
7' [pp+All
a'lpp+All
V'[pp+All

H'[pPp+xi]
7' [pp+xI]
a'lpp+XI]
v'[pp+XI]

[TREE 1PN

[+AII AL
[+xi1'IAl

[pp+AI[AIl
[pp+x1]'[AIl

[AIAN
X' [All
[HI Al

H[All
T [All

uu#All

[n-aglxil

[+ X1
[+xi1'Ixi

[pp+AI'Ix1]
[pp+x1]'Ix1]

[AIx1]
X' Ixil
[HYIxi]

I
1
a'Ixil
v'[xil

4 I |<< o

il
‘Al
‘Al
‘Ixi
‘X1
T

uu#[XI]

v ¢

[1-ag]l'[H]

S
S

4
4

[+A[HI
[+x1)°[TH]

S
S

€
€

[Pp+AIl[TH]
[Pp+X11'[TH]

€ |1
€T
€| 1

[A[TH]
[X1I'[H]
[H][H]

N N NN AN AN NN AN NN &9 9 9 )M NN NN N

4

A HAA A A A A A A AH OO MO MMM M MN NN NN NN NN NN NAA

1

H'[TH]
T[]
a'[H]
v'[1H]

4

uug[H]

al

21040

21Ag

puesedo

Ao jo1Ag

puerdo

<Jelle)

21Ag

puerdo

<Jelle)

21Ag

puesrdo

Ao jo1Ag

puesrdo

<Jelle)

21Ag

puesedo

<Jelle)

21Ag

puesedo

an|osqy 19-91

amnjosqv 19-8

Bisifey Xepu| yim
10211pu| BIsIBeY

uswee(dSIQ YHM
10211pu| BISIBeY

10811pu| JesiBey

10811q Jesifey

aeIpaWW|

JlUowRU N

J9jsuelL 1-8
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (5/12)

€|z g
S |¢€ [RSEE]! v |z [HI| € | ¢ v 14S
€|z g
S |¢€ RSE:]! v |z [HI € | ¢ v vdsS
€|z g
S |¢€ RSE:]! v |z [HI] € | ¢ v 11S
€|z g
S |¢€ [RSEE]! v |z [HI € | ¢ v V1S
€|z g
S |¢€ [IRSE:]! v |z [HI € | ¢ v o4y
€|z g
S |¢€ [RSEE]! v |z [HI € | ¢ v gy
€|z g
S |¢€ IRSE:]! v |z [HIl € | ¢ v o) IS |
€|z g
S |¢€ [RSE:]] v |z [HI| € | ¢ v 1o
bpfoP1Ag| puesedo ppAjeIfg| puersdo [pploeiAg| puesedo ppADEIAG| puersdD fpphofEiAg| pueedo ppRADBIAG| pueledD fppfoRiAg| puerdo JIUOWBU N
anjosqy 19-9T an|osqyv 10-8 Ry epul i HBUERIEI it 1911pu| RIsiBey 102.1q P81y aeIpaWW |
’ ’ 10911pu| RIsiBey 10911pu| IsiBey ’ ' ' ’ )
Hiysy/erejo
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (6/12)

TH'dS
va'ds

UUWW#' dS

TH'AI
va'Al

UUWIWE A

THXI
vaxi

UUWIWE X

AITH
XI'TH
IHH
va“H

uuWIwWi# 1H

Al've
Xl've
TH've
va‘'ve

uuwWw#'vg

ans

AlI'TH
XITH
IHH
va“TH

UUWW# TH

Al've
Xl've
TH've
va‘'vd

uuww#'vyg

oav

TH'dS
va'ds

UuWW#' ds

TH'AI
va'Al

UUWIWIE A

THXI
vaXi

uuwiw# x|

AlI'TH
XITH
IHH
va“TH

UUWWi#H

A o I S R SR S R R 1 2 S A A A S S Al S A oS A L A A S A L R S S R A S B

<

N AN NN NN NN NN NN NNNNNNNNNNNNNNNNNNNNNNN

[4

Al've
Xl've
TH've
va‘'vd

€

€

uuww#'yg

aav

010/0

21Ag

puesedo

p1AD

21Ag

puesedo

Ao j@1Ag

puesedo

Ao jo1Ag

puessdo

Ao jo1Ag

puessdo

<Jale)

21Ag

puessdo

10AD

21Ag

puesedo

aMn|osqy 119-9T

amn|osqv 19-8

Rsifiey xapu| yiim
10911pu| JBIsIBRY

JueweIe(dsId YHM
10911pu| JBIsIBRY

au1pu| RIsiBey

19911Q JeIsibey

Sl IpsLULU|

Jluowsu

uoiresadQ onawyIlY 10-9T
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (7/12)

ds
Al
XI
H
v

o3d

ds
Al
XI
TH
ve

ONI

< [N AN NN NN NN NN

N N[ A A A A|d A A A -

IH'dS
va'ds

UUWW# dS

™

UUWIW# A
UL X

AI'TH
XI“TH
THTH
ve'H

UUWWETH

Al'vd
X1've
IH've
vea'vd

uuwW#'y'g

dd

AI'TH
XI“TH
THTH
ve'H

UUWWETH

A A S I S A SR S R I U U R

14

[V A o VI o VIR o VN o VA o VAN o VA o NN o VAN o N AR o VAN o VI A o I o A o\ I QN |

Al'vd
X1've
IH've
vda'vd

14

14

UuwW#'Y'g

0dS

Eele)

2149

puesedo

B10AD

2149

puesedo

bofo lo1Ag

pueledo

pRA0 Mg

puesedo

<Jelle}

a1Ag

puesedo

<Jelle}

9]
s,
1]

pueledo

<Jelle}

[1Ag

puesedo

aNjosqV Hg-9T

amnjosqv 19-8

Bisifoy Xepu| yim
181Ipu| JBIsiBey

Juswede|(dsIq yim
1811pu| JeIsiBey

1911pu| BIsifey

10811 Bs16eY

areIpaWW |

Jluoweu N

uoneladO dnaWyILY NG-9T
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (8/12)

ds‘iyyl
Al'llyul
X1'[lyul
TH Tyl
ve[lyul

[hyyl'ds

Al'dS
XI'dS
TH'dS
va'ds

UUWW#' dS

[Huul*Al

[Pp+dS]‘Al

[AI‘AI
XAl
RIZIPN

dS‘Al
Al'Al
XI'Al
TH'A
va'Al

UUWIWE A

[Huul'xi

[Pp+dS]‘XI

[AXI
[X1x1
[HIxI

ds'Xi
AI'XI
XI'XI
THXI
vaxi

uuwiw# x|

[hyulH

[pp+dS]TH

(Al H
X1I1H
[OHIH

OdTH
dSH
AITH
XI'TH
IHH
va“H

UuwWwWi#' 1H

S

€

[lyul'va

9 | €

[pp+ds]'va

S
S
S

[4
[4
[4

[All'va
[x1l'va
[H]'va

N NN AN AN NN AN AN NN NN AN AN NN AN AN AN NN AN NN LWL O

4

AN N N AN NN NN NN NNNNNNNNNNANNNNNOOOO-OS

4

od'vd
ds've
Al've
Xl've
TH've
va‘'ve

€

uuwwi#'vg

al

o0/

2149

puesedo

pRAD

21Ag

puesedo

oA lPIAG

puesedo

oA PIAG

puesedo

<]l

21Ag

puesedo

PP

21Ag

puesedo

PR

21Ag

puesedo

anjosqy 19-91

am|osqv 19-8

Bsifoy Xepu| yum
10911pu| IS IBoy

Juswee(dSI YHM
10211pu| RIS IBay

10811pu| JBsiBey

10211q Jesifey

aeipewWW|

JlUowLU N

J9ysuel] 1G-9T
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (9/12)

ds'vd
Al've
Xl've
TH've

X3

Al'lpp+ds]
XI‘[Pp+ds]
TH[PP+dS]
va'[pp+ds]

AI[AL
XI'[Al]
THLAI
vea'lAl

AlILXI
XI'[XI
THIXI
vea'x

AI'[H
XI'[TH
IHH
va'[TH

N 10O W LW LW WOLWLWLWW O O O Ofmmmm
N AN AN NN NN NNNNNOOO O A A A A

]
]
]
]
]
]
]
]
]
]

S

a’l

010£D

21Ag

puesedo

<Jelle)

21Ag

puesedo

<Jelle)

Q1Ag

puesedo

<Jelle)

21Ag

puesedo

<Jelle}

a1Ag

puesedo

9]
s,
o

<Jelle} puesedo

<Jelle}

o1hg| pueredo

an|josqy 19-9T

am|osqv 19-8

RIsifoy Xepu| yum
108.1pu| BIsiBay

Juswade|ds1g Yyiim
1811pu| RBISIeY

1911pu| BISIfey

108110 Jessifey

areIpaWW |

JlUOWBU N

Jajsuel] 1G-9T
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (10/12)

1'ZN

drda

Dbl

dr

M M M ;M m

1bb‘zN
1ibb‘z
11Ibb‘ON
11bb‘D
1bb

M oM M ;M m

14drc

N N NN MO MO MOMOOHOOHOOOOHOOOHOOOOO

N

N N NN MO MO MO OO OOOHOOHOOOOOOOM

[4

H'EAN
124N
HTAN
104N

l'ed
g4
T4
o4
N
g
AN
A
1'39
SIS}
g
Iy
HZN
1z
I1'DON
n'o
1

Sdr

Ele)

21Ag| pueledo

blofol@1Ag| puesdo

B10AD

21Ag| puesedo

B10AD

21Ag| pueledo

<Jalle}

01Ag

puesedo

B10AD

Q1Ag| puekedo

SBYIO

19.1q Jesifey

anIRRY Od
1g-9T pouIs

AR Od
19-8 pauis

1911pu| 119-9T

181Ipu| 19-8

JIUOWBU A

youelg
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (11/12)

8 | L |t Dbl AINI
916 |1 S13d
S|V |1 3134
v €|z 134
8 L | € [1uu] 11Vv0
€]19]6|¢ 1bb‘zN
€l19]g|¢ 1bb'z
€l9|s|¢ 1bb'ON
€l19|g|¢ 1bb*D
- 19|55 |¢ 1bb T4Vv0
€l9|s|¢ H'edN
€l9]6s|¢ 124N
€l9|s|¢ HTAN
€l9]6s|¢ 104N
€l9|g|¢ 'ed
€l9]s|¢ e
€l9|s|¢ T4
€l9]s|¢ o4
€l9|s|¢ LN
€l9]s|¢ u'd
€l9|s|¢ AN
€l9]6s|¢ LA
€l9|s|¢ 39
€l9]s|¢ W19
€l9|s|¢ 3
€l9]s|¢ 1T
2| s|v |2 W'ZN
2 \|s|v |z 0z
2| s|v |2 H'ON
2 |s|v |z iI¥e)
-S| ¥ |z il SHVO
YeN | UIN [83Ag| puedO [dps e |uIN PIAg| pueledo |diis |Xe| Ul [814G| pueedO  [xew|ulw [e1ka| puessdO [xew|-uln jeikg| puesedo | owoweun
oY% apLD 3PAD apLD apLD
sPYIO anepY Od 119-9T pauis anIRRY Od 119-8 pauIS 10911pU| 110-9T 1811pu| 119-8
(PayoUeIq 10N dIXS ‘Bpow WNWIXe |\ " Xe N ‘Spow WNWIUTA UIN) 3[0AD yaueug
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APPENDIX B INSTRUCTION LIST BY ADDRESSING MODE

Instruction list by addressing mode (12/12)

€| ¢ d1S
€| ¢ 17VH
2|1 dON
blfole1kg| puesdo JIUOWRAU N
[011U0D WBISAS
€| ¢ d3S
2|1 ADdN
2|1 AOVvd
blofoe1kg| puesrsdo JIUOWRU N
apiidwi

uonesadQ Areljixny

€T | ¢ Ald

et | ¢ LTN

blofoe1kg| puesrsdo JIUOWRU N
aplidwi

uoISIAIQ pue uonedidininiy

14 T Al
v |1 X1
14 T TH
v |1 vea
14 T dl
€ T d3
€ |1 oS
ST | ¢ Jv| € T d4
€| ¢ H
€ 4 1
€| ¢ g
[A 4 1v| € 4 \4 HSNd
€ T Al
€ T X1
€ T TH
€ ) vea
€ T dl
4 ) d3
2|1 oS
vl | ¢ Jv| ¢ ) d4
€| ¢ H
€ 4 1
€| ¢ g
1T | ¢ 1v| € 4 \4 d0Od
ppfole1Ag| pueledo  ppiofiAg| pueledo JIUOWRU N
apldwi 10110 Rsifey

[0U0D YoelS
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APPENDIX C INSTRUCTION INDEX

APPENDIX C

ADC: 8-bit Addition with Carry

ADC ALA s
ADC A, B s
ADC AL HNN s
ADC A, [BRUT o
ADC 135 11 [
ADC A, [HL] v,
ADC A, IIX] e,
ADC A, [IX+dd]
ADC A, [IX+L]
ADC A TIYT o,
ADC A, [IY+dd]
ADC A, [IY+L]
ADC THL], A oo
ADC [HL], #nn
ADC [HL], [1X]
ADC [HL], [1Y]
ADC: 16-bit Addition with Carry
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADD: 8-bit Addition
ADD ALA s 67
ADD A, B s 67
ADD AL HNN e 67
ADD A, BRI oo 67
ADD A, TAAHT oo 68
ADD F N [ [ 68
ADD A, [IX]
ADD A, [IX+dd]
ADD A, [IX+L]
ADD A TIYT o,
ADD A, [IY+dd]
ADD A, [IY+L]
ADD [HL], A oo
ADD [HL], #0N .o
ADD [HL], [1X]
ADD [HL], [1Y]

| nstruction | ndex

ADD: 16-bit Addition

BIT: Bit Test

ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD

AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND

BIT
BIT

BA,
BA,
BA,
BA,
BA,

A, [BRiI.......
A, [hhil] .........
A, [HL] ...
A IXT e
A, [IX+dd]
A, [IX+L]
A YT s
A, [I'Y+dd]
A, [IY+L]
B, #NN oo
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BIT: Bit Test

APPENDIX C INSTRUCTION INDEX

CP: 8-bit Comparison

BIT =20 L 81 CP B, #nn
BIT [BRI, #N e 82 CP BR, #hh
BIT [HLT, #00 oo 82 CP H, #nn
. CP L, #nn
CALL: Indirect Call cp [BRAII], #nn
CALL [RAHT e 83 CP [HL], A
. ; CP [HL], #nn
CARL: Relative Call (long) op [HL]. [IX]
CARL CgaIm e 85 CcP [HL], [1Y]
CARL NG, QOIT i 85 ] ]
(o7 N =TI NVANe o 't GO 85 CP: 16-bit Comparison
CARL (0o | ¢ (T 84 CcP BA,
CARL A0 o | G 85 CcP BA,
_ . CP BA,
CARS: Relative Call (short) op BA.
CARS [ O ¢ SRRSO 87 CP BA,
(o7 = SR = o X S 88 cp HL.
(o7 = SR = S 88 cp HL.
(o7 = SR = X S 88 cp HL.
(o7 = SR = 1 S 88 cp HL.
(o7 ST =i ¢ 88 cp HL.
CARS GT, N 88 CP |X’ H#mMmnn
CARS LE, I 88 CP |Y’ #mMmnn
CARS LT, I s 88 CP SP, BA
CARS M, TE s 88 CP SP, HL
(o7 = ST N[t S 87 cp SP. #mmnn
(o7 = SR N[ = o 1 S 88
(o7 =S N =5 83 CPL: Complement of 1
(o7 SRR N[ S 88 CPL N 101
(o7 = SR N = 1 S 88 CPL B oo 101
CARS NV, IT oot 88 CPL  [BRI] oo 101
(o7 = ST N2 ¢ S 87 CPL LT D 101
(o7 = ST =X S 88 ,
CARS T oo 86 DEC: 8-hit Decrement (-1)
CARS V1T oo 88 DEC A e 102
(o7 = STt S 87 DEC B oo eeeeeeeeeeeseessseeeseeeenene 102
CP: &bit Comparison S
CP AVA i %0 DEC IR 102
CP N = %0 DEC =123 102
CP AN e %0 DEC LRI [ 103
CP AL BRI oo % _
cpP N [ 2 1) 91 DEC: 16-hit Decrement (-1)
CP A THL] oo o1 DEC
CP N (D4 92 DEC
CP A, IIXAA] e 92 DEC
CP AL TIXAL] oo 93 DEC
CP VN 12 . 92 DEC
CP A TIYAA] e 92 .
cp A IIYALT oo 93 DIV: Division
(5] 1Y 2 104
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APPENDIX C INSTRUCTION INDEX

DJR: Relative Jump with B Register Decrement

DJR NZ, T e 104
EX: 8-bit Data Exchange

EX A,B s 105

EX YN 5 [ [ 105
EX: 16-bit Data Exchange

EX

EX

EX

EX
HALT: HALT mode

HALT e 106
INC: 8-bit Increment (+1)

INC

INC

INC

INC

INC

INC

INC
INC: 16-hit Increment (+1)

INC

INC

INC

INC

INC
INT: Software Interrupt

INT [ 108
JP: Indirect Jump

JP HL e 109

P 2 109
JRL: Relative Jump (long)

JRL C,OarT e 111

JRL NC, QO e 111

JRL NZ, QOIT e 111

JRL [0 o | PSR PRTR 110

JRL A0 o | { OO 111
JRS: Relative Jump (short)

JRS

JRS

JRS

JRS

JRS

JRS: Relative Jump (short)

JRS
JRS
JRS
JRS
JRS
JRS
JRS
JRS
JRS
JRS
JRS
JRS
JRS
JRS
JRS
JRS

LD: 8-hit 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
LD
LD
LD
LD
LD
LD

P22 2>2>2>>>

A TIYT oo
A, [IY +dd]
A, [IY+L]

=1 [ [
=N A1)
B, [HL]
B, [I1X]
B, [IX+dd]
B, [IX+L]
=N 12

212

EPSON

S1C88 CORE CPU MANUAL



LD: 8-bit Load

APPENDIX C INSTRUCTION INDEX

LD: 8-bit Load

LD B, [1Y+AA] coooreeeeeeeeeeeeeveereeeeeeee 133 LD [N, A oo 118

LD B, [1Y+L] e 136 LD L8 (1= 118

LD BR, A oo 116 LD L8 [T 118

LD BR, #MN oo 122 LD TN, L oo 118

LD = 117 LD LRI N 118

LD S R 123 LD LRI =T 118

LD Hy A oo 115 LD LRI S R 118

LD ST = S 115 LD LRI 118

LD ST S 115 LD (RT3 PO 124

LD T T 115 LD [HL], BRI oo 126

LD RT3 L DO 122 LD [HL], THL] oo 128

LD H, BRI covoeeeeeeeeeeeeeeeeeeeeereereeneee 125 LD [HL], [IX] covveeeeeeeeeeeeeeeeeeeeeeeeeeenee 129

LD ST (1) [ 127 LD [HL], [IXAA] covvveeeeeeeeeeeeeeee 132

LD H, [HL] cooeeeeeeeeeeeeeeeeeeeeeeseereeeeeenee 127 LD [HL], [IX4L] oo, 135

LD S04 [ 129 LD [HL], [1Y]

LD IR 132 LD [HL], [IY+dd]

LD DS 135 LD [HL], [1Y+L]

LD T4 [ 130 LD [IXT, A oo

LD S| 133 LD 1D T= 3

LD SN [ 136 LD 1RSI I

LD Ly A oo 115 LD [IXT, L oo

LD = S 115 LD [IXT, #00 oo

LD I DO 115 LD [1X], [BR:II]

LD I T 115 LD [1X], [HL]

LD I 122 LD [1X], [1X]

LD I 1= 231 [ 125 LD [1XT, [IXH0A] oo 133

LD I 1) 127 LD [1X], [1X+L]

LD Ly [HL] oo 127 LD 1RSI 14

LD I 104 [ 129 LD [XT, [1Y400] oo 134

LD D | R 132 LD SN2 137

LD I D 135 LD

LD 11 130 LD

LD I | I 133 LD

LD I N2 136 LD

LD N =3 117 LD

LD =3 Y 123 LD

LD (S oN N 116 LD

LD SCyHN ceveceeeeseeeeeseseessee, 122 LD

LD - N 117 LD

LD NGRS s P 123 LD

LD YP, A oo, 117 LD

LD N s P 124 LD

LD =123 1) 117 LD

LD L= 12S T =R 117 LD

LD =128 T P 117 LD [1Y], [HL]

LD L= 1231 117 LD [1Y], [1X]

LD [BRI, #N e 124 LD (Y], [IXH00] oo 133

LD BRI, [HL] covveeeeeeeeveeveeeeneeeeeneee 128 LD I AR 136

LD BRI, [1X] covvreeeeeeeereereeveeeeeeennee 129 LD [1Y], [1Y]

LD BRI, [1Y] covvoveeeeeeereeveeveeeeeneneee 131 LD (Y], [1Y400] oo 134
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APPENDIX C INSTRUCTION INDEX

LD: 8-bit Load LD: 16-bit Load
LD [1Y], [IY+L] LD
LD [IY+dd], A ............ LD
LD (Y +dd], B covoooeeeeeeeeeeeeeee LD
LD (Y +dd], H oo LD
LD [1Y+dd], L LD
LD [IY+L], A LD
LD [IY+L], B oo LD
LD [I'Y+L],H LD SP,BA ... 140
LD (2 T LD

. LD

LD: 16-bit Load LD
LD BA, LD
LD BA, LD
LD BA, LD
LD BA, LD
LD BA, LD
LD BA, LD
LD BA, LD
LD BA, LD
LD BA, [HL] LD
LD BA, [IX] LD
LD BA, [1Y] LD
LD BA, [SP+dd] LD
LD HL, BA LD
LD HL, HL LD
LD HL, IX LD
LD HL, 1Y LD
LD HL, PC LD
LD HL, SP LD
LD HL, #mmnn LD
LD HL, [hhil] LD
LD HL, [HL] LD
LD HL, [1X] LD
LD HL, [IY] LD
LD HL, [SP+dd] .
LD IX, MLT: Multiplication
LD X, MLT et 147
LD X,
LD IX. NEG: Negate (complement of 2)
LD 1X, NEG A 148
LD 1X, NEG B o 148
LD X, NEG [BR:T e 148
LD IX, [HL] NEG [HL] coeeeeeeeeee e 148
LD IX, [1X] ) .
LD X, [1] NOP: No Operation
LD IX, [SP+dd] NOP s 149
LD Y, BA e 138 OR: Logical Sum
LD 1Y, HL 138
LD OR ALA s 149
LD OR A B s 149
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APPENDIX C INSTRUCTION INDEX

OR: Logical Sum PUSH: Push
OR YN o O 149 PUSH
OR YN =1 251 150 PUSH
OR A ThAIT s 150 PUSH
OR AL THL] oo 150 PUSH
OR AL TIXT oo 151 _
OR A IXHA] coooe 151 RET: Return
OR AL TIXHL] o, 152 =] 161
OR VN 114 [ 151 . : -
OR A TIYHA] o, 151 RET: Return from Exception Processing
OR A TIYAL] e 152 =] 1 = 161
OR B, 1N oot 152 RET: Return & Skip
OR H, 0 e 153
OR N 152 RETS oot eneneees 162
OR SC,#MN e, 153 RL: Rotateto Left with Carry
OR [BRIT, #0N e, 153 RL A 162
OR [HLT, A oo, 154 RL g 169
OR [HLT, #00 e, 154 RL [Bﬁ:iij """""""""""""""""""""" 163
OR 15 D 154 e
OR [HLL [IY] o 154 RL [ 163
PACK: Pack RL: Rotate to Left
YN S 155 E::g g """""""""""""""""""""""""""""""" 123
POP: Pop RLC 12125 L 164
POP A e 155 RLC [HL] o 164
POP ALE .o 157 RL: Rotateto Right with Carry
POP ALL ot 157
POP = 155 EE g‘ -------------------------------------------------
POP BA oottt 155 TR D
POP 1 S 156 RR [BR:II]
POP =S 156 RR [HL]
POP H o 155 RL: Rotateto R|ght
POP HL oo 155
POP [P oot eeneen 156 EEE ';‘ """"""""""""""""""""""""""
POP IX et es e e s seeseen 155 RRG (BRI
POP TY oot seeneen 155 RRG [(HL]
POP L ettt 155
POP SC o, 156 SBC: 8-bit Subtraction with Carry
PUSH: Push SBC ACA e 167
SBC N = T 167
%i QLE ............................................. gg RO A 167
PUSH ALL 160 SBC A BRI oo 167
PUSH e 158 SBC A, TARIT o 168
PUSH B 158 SBC A THL] o 168
PUSH BA o 156 RO A [IX]
PUSH  Bp 159 SBC A, [IXHA] e 169
PUSH EP o 150 RO ALIXHL] i 168
PUSH H 158 RO A TIV]
PUSH I o 158 RO ALY+ 168
................................................ RO AIYHL] o 169
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SBC: 8-hit Subtraction with Carry

SBC

SBC

SBC

SBC
SBC: 16-hit Subtraction with Carry

SBC

SBC

SBC

SBC

SBC

SBC

SBC

SBC

SBC

SBC
SEP: Code Extension

SEP s 173
SLA: Shift to Left Arithmetic

SLA A e s 173

SLA B o 173

SLA =135 1) 174

SLA [HL] oo 174
SLL: Shift to Left Logical

SLL A s 175

SLL B o 175

SLL (=121 175

SLL 1 [P 176
SLP: SLEEP Mode

SLP s 176
SRA: Shift to Right Arithmetic

SRA

SRA

SRA

SRA THL] coeeeeee e 178
SRL: Shift to Right Logical

SRL A s

SRL B o

SRL [BR:II]

SRL [HL]
SUB: 8-bit Subtraction

SUB ALA s 180

SUB A, B s 180

SUB AL HNN s 180

SUB: 8-bit Subtraction

SuB A, [BRI.....
SuB A, [hhIT] .......
SuB A, [HL] o
SuB A IXT o

SuB A, [IX+dd]
suB A, [IX+L]
SuUB YN (N2
suB A, [IY+dd]
SuB A, [IY+L]

suB 5 TN N
suB [HL], #00 1o
SUB [HL], [1X]
SUB [HL], [1Y]
SUB: 16-hit Subtraction
SUB BA,BA .o 184
SUB BA,HL e 184
SUB BA, IX e 184
SUB BA,IY e 184
SUB BA, #mMMNn ........cccoeveveeveeee, 185
SUB HL, BA e 185
SUB [ | | N 185
SUB HL, IX e 185
SUB HL, TY e 185
SUB HL, #Mmnn .......cocoeeeveeieeee, 185
SUB IX, BA s 186
SUB IX,HL s 186
SUB X, #MmMNN ... 186
SUB 1Y, BA s 186
SUB Y, HL s 186
SUB LY, #mMmnn ....ccooeeeeeieeieeeenen, 187
SUB SP,BA .., 187
SUB SP,HL o, 187
SUB SP, #HMMNN . 187
SWAP: Exchange (upper/lower 4 bits)
SWAP A s 188
SWAP  [HL] oo 188
UPCK: Unpack
UPCK e 188
XOR: Exclusive OR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
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XOR: Exclusive OR

XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR

A EXHA] oo 191
AL TEXHL] e 191
ATIYT o 190
A TIYHA] e 191
ATIYAL] e 191
B, #NN (o, 192
H, #0N oo, 192
L, #0N 192
SC, H#NMN e 193
[BRI], #NN e 193
[HLL A e 193
[HL], #0N e 194
[HLY, [1XT e 194
[HLL [1YT e 194

APPENDIX C INSTRUCTION INDEX
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EPSON

International Sales Operations

AMERICA ASIA
EPSON ELECTRONICS AMERICA, INC. EPSON (CHINA) CO., LTD.
- HEADQUARTERS - 28F, Beijing Silver Tower 2# North RD DongSanHuan

1960 E. Grand Avenue
El Segundo, CA 90245, U.S.A.
Phone: +1-310-955-5300 Fax: +1-310-955-5400

- SALES OFFICES -

West

150 River Oaks Parkway

San Jose, CA 95134, U.S.A.

Phone: +1-408-922-0200 Fax: +1-408-922-0238

Central

101 Virginia Street, Suite 290

Crystal Lake, IL 60014, U.S.A.

Phone: +1-815-455-7630 Fax: +1-815-455-7633

Northeast

301 Edgewater Place, Suite 120

Wakefield, MA 01880, U.S.A.

Phone: +1-781-246-3600 Fax: +1-781-246-5443

Southeast

3010 Royal Blvd. South, Suite 170

Alpharetta, GA 30005, U.S.A.

Phone: +1-877-EEA-0020 Fax: +1-770-777-2637

EUROPE

EPSON EUROPE ELECTRONICS GmbH

- HEADQUARTERS -
Riesstrasse 15

80992 Munich, GERMANY
Phone: +49-(0)89-14005-0 Fax: +49-(0)89-14005-110
SALES OFFICE

Altstadtstrasse 176

51379 Leverkusen, GERMANY

Phone: +49-(0)2171-5045-0  Fax: +49-(0)2171-5045-10

UK BRANCH OFFICE

Unit 2.4, Doncastle House, Doncastle Road

Bracknell, Berkshire RG12 8PE, ENGLAND

Phone: +44-(0)1344-381700 Fax: +44-(0)1344-381701

FRENCH BRANCH OFFICE

1 Avenue de I' Atlantique, LP 915 Les Conquerants

Z.A. de Courtaboeuf 2, F-91976 Les Ulis Cedex, FRANCE
Phone: +33-(0)1-64862350 Fax: +33-(0)1-64862355

BARCELONA BRANCH OFFICE

Barcelona Design Center

Edificio Prima Sant Cugat

Avda. Alcalde Barrils num. 64-68

E-08190 Sant Cugat del Valles, SPAIN

Phone: +34-93-544-2490 Fax: +34-93-544-2491

ChaoYang District, Beijing, CHINA
Phone: 64106655 Fax: 64107319

SHANGHAI BRANCH

4F, Bldg., 27, No. 69, Gui Jing Road
Caohejing, Shanghai, CHINA

Phone: 21-6485-5552 Fax: 21-6485-0775

EPSON HONG KONG LTD.

20/F., Harbour Centre, 25 Harbour Road
Wanchai, Hong Kong

Phone: +852-2585-4600 Fax: +852-2827-4346
Telex: 65542 EPSCO HX

EPSON TAIWAN TECHNOLOGY & TRADING LTD.
10F, No. 287, Nanking East Road, Sec. 3

Taipei

Phone: 02-2717-7360
Telex: 24444 EPSONTB

Fax: 02-2712-9164

HSINCHU OFFICE

13F-3, No. 295, Kuang-Fu Road, Sec. 2
HsinChu 300

Phone: 03-573-9900 Fax: 03-573-9169
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