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Introduction

This manual describes the instruction set of the nX-4/250 core and nX-4/300 core, which is
designed for use as the CPU core for the original OKI CMOS 4-bit microcontroller.

This manual is designed on the basis of the nX-4/250 core and nX-4/300 core basic architecture.
The basic architecture of these constitutes the mostimportant functional specifications of the nX-
4/250 core and nX-4/300 core. Depending on the model you are using the actual supported
memory capacity may be a subset of the basic architecture. Please refer to the individual user’s
manual for such information.

The following manuals related to the product line-up built around the nX-4/250 core and nX-4/300
core are available.

Please refer to them for additional information.

B MSM63XXX User’s Manual
Hardware description

B ASMG63KN Cross-assembler User’s Manual
Description of assembler operation and language specifications

B EASEB3XXX User’s Manual
Emulator hardware description

B SID63K Operation Manual
Debugger command description

This manual consists of two chapters.

Chapter 1  discusses the nX-4/250 core and nX-4/300 core basic architecture, beginning with
explanations of the major resources used by the program, such as registers and
memory, and then discussing addressing modes.

Chapter 2  explainsthe functions of each instruction, covering instruction function, their detailed
action, andtheinstruction codes. Instruction descriptions are arranged in alphabetical
order to serve as a reference.




Chapter 1

ARCHITECTURE

This chapter describes the basic architecture of the nX-4/250 core and nX-4/300 core. The basic
architecture is the most significant functional specification of the nX-4/250 core and nX-4/300. All
microcontrollers using this core will have the same function as the basic architecture, or a subset
thereof. This chapter covers the objectives of this document and its composition.
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1. OVERVIEW

The nX-4/250 core and nX-4/300 core instruction set consist of 440/450 instructions.

The memory spaces are divided into a 16-bit width program memory space, a 4-bit width data
memory space, and external 8-bit width memory.
The program counter save stack (call stack) for subroutine call or interruption and register save
stack (register stack) are prepared separately from memory space.
The nX-4/250 core is a downward version of the nX-4/300 core.
The differences between them are shown below.

Table 1-1 Differences between nX-4/250 Core and nX-4/300 Core

Core MMOV instruction | BMOV instruction |FCLR FLAG instruction| FSET FLAG instruction
nX-4/250 Not provided Not provided Not provided Not provided
nX-4/300 provided provided provided provided

2. CPU RESOURCES AND PROGRAMMING MODEL
This section describes the configuration of the CPU resources used in programming, such as
registers and memory, along with their roles.
Figures 1-1to 1-2 show the relationship between program memory space, external memory, data
memory and registers.
Figures 1-3 show the relationship between these memory spaces and stack registers.
Program Memory External Memory
OFFFFH N o OFFFFH
Program Data
or | |
ROM Table Data 1 1
or } 3
Melody Data } }
o |
ot | < [
0000H N . 0000H
| 16Bits | | 8Bits |

I 1 I “1

Fig. 1-1 Relationship between Program Memory, External Memory, and Registers
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Data Memory

OFFFH -~
BANK15[ RAM |
OFO0H |
i i < [esR[ H [ L]
i i <eR] x | v
_ OFFH i
BANK2 RAM |
L 200H |
1FFH |
BANK1 Display Register !
L 100H
r OFFH
BANKO SFR !
L 000H

4 Bits o

Fig. 1-2 Relationship between Data Memory and Registers

Call Stack

32 Levels St

16 Bits ‘"

Register Stack

16 Levels Lo RSP

16 Bits "

Fig. 1-3 Relationship between Stacks and Registers
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Registers

The nX-4/250 core and nX-4/300 core adopt a processing method that uses primarily accumu-
lators and registers. The register set uses the programming model, with data memory addresses
stored in the HL register, XY register, current bank register (CBR), extra bank register (EBR), and
external memory and program memory addresses in the RA register. In addition registers are
provided to control program flow, flags and memory.

Figures 1-4 show register configurations.

3 0
A G C Z
Accumulator Flag Registers
15 0
PC
Program Counter
15 12 11 87 43 0
RA3 RA2 RA1 RAO
RA Registers
3 0
RSP
Register Stack Pointer
4 3 0
SPH SPL
Stack Pointer
3 0 7 43 0
CBR H L
Current Bank Register HL Register
3 0 7 43 0
EBR X Y
Extra Bank Register XY Register
MIE

Master Interrupt
Enable Flag

Fig. 1-4 Register Configuration




nX-4/250/300 Core Instruction Manual
Chapter 1 Architecture

211

21.21

2.1.2.2

2.1.23

Accumulator (A)

Accumulator (A) is a critical register for arithmetic operations.

The accumulator is initialized to zero at reset. In the event that accumulator contents must be
saved when an interrupt is generated or at other times, the PUSH HL instruction is used to save
the value to the register stack. The register is restored with the POP HL instruction.

Fig. 1-5 Accumulator (A)
Flag registers

The flag register consists of three flags: the carry flag (C), the zero flag (Z) and the G flag (G). In
the event that flag register contents must be saved when an interruptis generated or at other times,
the PUSH HL instruction is used to save the value to the register stack. The register is restored
with the POP HL instruction.

Fig. 1-6 Flag Registers
Carry flag (C)

The carry flag (C) is a 1-bit flag, and is used to load the carry for an additional instruction or the
borrow for a subtraction instruction.
The carry flag is initialized to zero at reset.

Zero flag (2)

The zero flag (2) is a 1-bit flag, and is set to "1" when the content of the accumulator (A) is set to
IIOHII.

It is cleared to "0" when the content of the accumulator (A) is set to any value other than "0OH".
The zero flag is initialized to zero at reset.

G flag (G)

The G flag is a 1-bit flag. This flag is set to "1" when the HL register, XY register, or RA register
overflows as a result of execution of an increment instruction and is cleared to "0" when an
overflow does not occur.

The HL register or XY register is incremented when an indirect addressing instruction with post
increment is executed or when an increment instruction is executed for the HL register or XY
register. The RA register is incremented when an increment instruction is executed.
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Master interrupt enable flag (MIE)

The master interrupt enable flag (MIE) is the flag used to control enable/disable for maskable
interrupts. When set to "1" maskable interrupts are enabled, and when cleared to "0" maskable
interrupts are disabled.

If a maskable interrupt is received, the MIE flag is cleared to "0", and then restored to "1" through
the execution of the maskable interrupt return instruction (RTl instruction). Instruction execution
in the maskable interrupt processing routine can set to the MIE flag to "1" to make possible multi-
level interrupt processing.

MIE flag set and clear are implemented with the "EI" and "DI" instructions, which are only used
for MIE flag operations.

The MIE flag is initialized to zero at reset. The MIE flag is allocated to address OFFH of the special
function register (SFR).

H register, L register, X register, Y register

The H register, L register, X register and Y register are used as working registers during program
processing. The H and L registers are used as a register pair in the data memory indirect
addressing mode, as are the X and Y registers.

All four registers are initialized to zero at reset. In the event that register contents must be saved
when an interrupt is generated or at other times, the PUSH HL or PUSH XY instruction is used to
save the value to the register stack. The registeris restored with the POP HL or POP XY instruction.
The H, L, Xand Y registers are allocated to addresses OF9H through OFCH of the special function
register (SFR).

H L HL Register Pair
H Register L Register
3 2 1 03 2 1 0
X Y XY Register Pair
X Register Y Register

Fig. 1-7 H, L, X, and Y Registers
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Current bank register (CBR), extra bank register (EBR)

The current bank register (CBR) and extra bank register (EBR) are used for data memory space
bank specification.

CBRand EBR areinitialized to zero at reset. In the event that register contents must be saved when
an interrupt is generated or at other times, the PUSH XY instruction is used to save the value to
the register stack. The register is restored with the POP XY instruction. The CBR and EBR are
allocated to addresses OFDH through OFEH of the special function register (SFR).

3 2 1 0
CBR
Current Bank Register (CBR)

3 2 1 0
EBR
Extra Bank Register (EBR)

Fig. 1-8 Current Bank Register and Extra Bank Register

CBR and EBR are used in combination with the HL and XY registers for indirect addressing of data
memory. CBR is used in combination with the 8-bit data in the instruction code for direct
addressing within the current bank.

Fig. 1-9 indicates the register combinations used.

CBR + H L
CBR + X Y
EBR + H L
EBR + X Y
CBR + Instruction code 8-bit data
A11 ~ A8 A7 ~ M A3 ~ A0

Fig. 1-9 Register Combinations

A11 to AQ indicate data memory (max. 4K nibbles ) address.
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2.1.7

RA register (RA3, RA2, RA1, RAQ)

THe RA registers are used for program memory indirect addressing (ROM table reference
instruction) and external memory indirect addressing (external memory transfer instruction).
Fig. 1-10 indicates the address configuration for the RA registers.

| RA3 \ RA2 \ RAT \ RAO |
LA15~A12 % A1~ A8 % A7 ~ A4 % A3 ~ A0 J

Fig. 1-10 Address Configuration for Registers RA3 through RAO

When used for ROM table reference instructions, A15 through AQ indicate a maximum of 64K bytes
of program memory addresses.

When used for external memory transfer instructions, A15 through A0 indicate a maximum of 64K
bytes of external memory addresses.

RAS through RAOQ are allocated to addresses OF2H through OF5H of the special function register
(SFR).

The RA registers are initialized to zero at reset.

Program counter (PC)

The program counter (PC) is the counter used to store the address of the program code to be
executed next. The PC bitlength is 16 bits , which means it can specify an address within 64K byte
program memory space.

The PC is increased immediately after the program code is fetched from program memory, and
this repetition creates program flow. For a branch instruction the new program code address is
set to the PC.

The PC is initialized to zero at reset. When an interrupt is generated the execution restart address
is automatically saved to the call stack. This value can be restored to the PC through the RTI
instruction.

151413121110 9 8 7 6 5 4 3 2 1 0

Fig. 1-11 Program Counter
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2.1.8 Stack pointer (SP or SPH/SPL)

The stack pointer (SP or SPH/SPL) is a pointer indicating the head address of the call stack, which
is used for saving program counters at subroutine calls and interrupt.

The stack pointer is a 5-bit up/down counter, counting up at stack save and down at stack restore.
The call stack is 16 bits wide, and uses one level for PC save. It has a maximum of 32 levels.
The stack ponter is initialized to zero at reset, and points to address “00H” in the call stack. The
SPH/SPL are allocated to address “OF8H” and “OF7H”, respectively, of the special function
register (SFR). The stack pointer is a read-only register, and write is disabled.

Figs. 1-12 indicate the relation between the stack pointer (SP) and the call stack.

Call Stack
| OFH
43 2 10
| sPH| SPL foreeeeees - 3 32 Levels
Stack Pointer |
OH
16 Bits

Fig. 1-12 Relation between SPH/SPL and Call Stack
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2.1.9 Register stack pointer (RSP)

The register stack pointer (RSP) is a pointer indicating the address of the register stack, used for
saving various registers.

The RSP is a 4-bit up/down counter, counting up at stack save (PUSH instruction) and down at
a stack restore (POP instruction). The register stack is 16 bits wide, and uses one level for register
save. It has a maximum of 16 levels.

The RSP is initialized to zero at reset, and points to address “OH” in the call stack. The RSP is
allocated to address “OF6H” of the special function register (SFR).

Fig. 1-13 indicates the relation between the RSP and the register stack.

' Register Stack
| OFH
3. 2 10 |
RSP } 77777777777777777 > | 16 Levels
Register Stack Pointer :
00H
16 Bits

Fig. 1-13 Relation between RSP and Register Stack

The PUSH/POP instructions can be used to save various registers to the register stack, and restore
them, as shown in Fig. 1-14.

PUSH HL and POP HL instruction execution

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— G C Z A H L

Register Stack

PUSH XY and POP XY instruction execution

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EPR CI%R X Y

Register Stack

Fig. 1-14 Save/restore registers at PUSH/POP Instruction Execution
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2.2

2.21

Memory spaces

The nX-4/250 core and nX-4/300 core memory spaces each consist of program memory space,
data memory space and external memory space. This section discusses the structures of these
memory spaces. Note that the program counter save stack (call stack) used at subroutine calls
orinterrupts, the address save stack (melody stack) for melody output and the register save stack
(register stack) are separate from the memory space.

Program memory space
Program memory has a 16-bit data length with a 64 word capacity. The program memory space

stores ROM data and melody data in addition to program data.
Figs. 1-15 indicate the program memory configurations.

OFFFFH

Program Data
or ROM Table Data

or 65536 Words
Melody Data
QOFFH | [
Interrupt
Area 255 Words
eoOtH| (|
0000H

/ﬂ 16 Bits

Instruction Execution
Start Address

Fig. 1-15 Program Memory Configuration (nX-4/300)

1-10
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Address 0000H is the instruction execution start address when the system is reset.

Allocated in 0001H through OOFFH are interrupt process routine start addresses when aninterrupt
occurs. See the user's manual for your device because the allocation is different depending on
the type of device.

ROM table data is transfered to data memory by a ROM table reference instruction.

Melody data defines musical scale, tone length, and end tone used in a melody circuit.

Melody data is automatically transfered to a melody circuit after its start address is indicated by
a MSA instruction. Ths MSA instruction cannot be used for a device in which a melody circuit is
not included.

In the program memory space, 1 page consists of 4K words.

The nX-4/250 core and nX-300 core has 16 pages.

The LUMP and LCAL instructions can access the entire program memory space, but the JMP and
CAL instructions can access only a page internal.

The RA register indirect addressing instruction, PC relative addressing instruction, and PC based
addressing instruction can access each page irrespective of the boundaries of pages

1-11
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OFFFFH

0F000H
OEFFFH

OE000H
ODFFFH

0D000H
OCFFFH

0C000H
OBFFFH

0B0OOOH
OAFFFH

0A00OH
OFFFH

9000H
8FFFH

8000H
TFFFH

7000H
6FFFH

6000H
5FFFH

5000H
4FFFH

4000H
3FFFH

3000H
OFFFH

2000H
1FFFH

1000H
OFFFH

0000H

Page 15

Page 14

Page 13

Page 12

Page 11

Page 10

Page 9

Page 8

LJMP, LCAL Space

Page 7

(65356 Words)

Page 6

Page 5

Page 4

Page 3

Page 2

Page 1

Page 0

JMP, CAL Space
(4096 Words)

Fig. 1-16 Pages in Program Memory Space (nX-4/300)

1-12
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2.2.2 Data memory space

Data memory space holds the data RAM and special function register (SFR).
Asindicated in Fig. 1-17 below, the data memory consists of 16 banks, with each bank unit having
256 nibbles in size. BANKO is assigned to SFR space, and bank1 to 15 (3480 nibbles) are assigned

to data RAM.
OFFFH
BANK15
OFOQH
OEFFH
BANK14
OEQOH
ODFFH
BANK13
0DOOH
OCFFH
BANK12
o
- BANK11 OFFH MIEF
OAFFH BANK10 oren EEE
O%%(F)H Data RAM space OFDH H
BANKO (3840 nibbles) OFCH
900H OFBH
8FFH X
BANKS OFAH
i OF9H Y
oo BANK? OF8H SPH
BANKG
BANK5 OF5H RA3
piidt OF4H A2
oo BANK4 OF3H RAT
3FFH RAD
oo BANK3 OF2H
DFFH OF1H
BANK2
!
BANK1 Other SFR space
100H
OFFH
BANKO SFR space (256 nibbles)
000H i 000H
4 bits 4 bits

Fig. 1-17 Data Memory Space Configuration

1-13
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2.2.2.1 SFR space
The 256-nibble SFR space from 000H to OFFH contains the special function register (SFR) used

to control peripheral functions connected to the CPU core. The OF2H to OFFH are allocated to CPU
core registers as indicated in Table 1-2 below.

Table 1-2 Register SFR Allocation

. Content
Address Register name symbol R/W
b3 b2 b1 b0

OF2H RAOQ register RAO a3 a2 at a0 R/W
OF3H RAT1 register RA1 ar a6 ad a4 R/W
OF4H RA2 register RA2 all al0 a9 a8 R/W
OF5H RAS register RA3 | a15 | al4 | a13 | al2 | RIW
OF6H Register stack pointer RSP | rsp3 | rsp2 | rsp1 | rsp0 | R/W
OF7H Stack pointer L SPL | SP3 | SP2 | SP1 | SPO R
OF8H Stack pointer H SPH | —* | —* | —* | SP4 R
OF9H Y register Y y3 y2 y1 y0 R/W
OFAH X register X x3 x2 x1 x0 R/W
OFBH L register L 13 12 } 10 R/W
OFCH H register H h3 h2 h1 hO | RW
OFDH Current bank register CBR c3 c2 ct c0 R/W
OFEH Extra bank register EBR e3 e2 el e0 R/W
OFFH Master interrupt enable flag MIEF | — | — | —* | MIE R

(Note) * =reserved bit : Always reads "1". Write is disabled.
"R" indicates read-only and "R/W" indicates read and write are enabled.

1-14
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2.2.3 External memory space

The external memory space has an 8-bit data length data space, allocated from address 00000H

to address OFFFFH.
The external memory space is configured as indicated in Fig. 1-18.

OFFFFH

Data 65536 Bytes

0000H

8 Bits

Fig. 1-18 External Memory Space Configuration

1-15



nX-4/250/300 Core Instruction Manual
Chapter 1 Architecture

2.3 Addressing modes
Addressing modes are classified as indicated in Table 1-3.

Table 1-3 Addressing Mode Classification

Classification Content
Register addressing modes Register direct
Bit direct
Immediate
Data memory addressing modes Direct

SFR bank internal direct

Current bank internal direct

HL register indirect

XY register indirect

Extra bank HL register indirect

Extra bank XY register indirect

Post-incremented HL register indirect

Post-incremented XY register indirect

Post-incremented extra bank HL register indirect

Post-incremented extra bank XY register indirect

Bit direct

Bit indirect

Program memory addressing modes | 64 K word direct

4K word page internal direct

RA register indirect

PC relative

PC based

External memory addressing modes | RA register indirect

Direct

2.3.1 Reqgister addressing mode
2.3.1.1 Register direct addressing mode

Instructions can be used to directly set the accumulator (A), HL register, XY register, RA3 to RAO
registers, current flag register (CFR), extra bank register (EBR) and flag register (FLAG).

B Operand description
e AH, L, XY, CBR, EBR, FLAG
e HL, XY, RA

B Description example

|INCB HL ; Increment HL register

1-16
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2.3.1.2 Bit direct addressing mode

Instructions can be used to perform bit operations on the zero flag (2), carry flag (C) and G flag of
the flag register (FLAG).

B Operand description
e 7,C,G

B Description example

| FCLR C ; Clear carry flag

2.3.1.3 Immediate addressing mode
The numerical values in an instruction are directly treated as data.

B Operand description
o #i

B Description example

MOV CBR, #4H ; Write immediate data 4H to CBR

1-17
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2.3.2 Data memory addressing modes

The following data memory addressing modes are supported:

Data memory addressing

— Direct addressing —— Direct addressing
—— SFR bank internal direct addressing

L—— Current bank internal direct addressing

— Register indirect addressing ————— HL register indirect addressing

— XY register indirect addressing

—— Extra bank HL register indirect addressing

—— Extra bank XY register indirect addressing

—— Post-incremented HL register indirect addressing
—— Post-incremented XY register indirect addressing

—— Post-incremented extra bank HL register indirect addressing

—— Post-incremented extra bank XY register indirect addressing

The post-incremented indirect addressing mode can add +1 or +2 to the HL or XY register after
instruction execution.

e For +1
In the 4-bit unit operation mode, the HL register or XY register is incremented by one after
instruction execution. If the HL or XY register overflows as a result (HL = 0 or XY = 0), the G flag
is set to “1” .
If there is no overflow, the G flag is cleared to “0”.

e For+2
In the 8-bit unit operation mode (ROM table reference instruction, external memory transfer
instruction), the HL register or XY register is incremented by two after instruction execution. If the
HL or XY register overflows as a result (HL > OFFH or XY > OFFH), the G flag is set to “1”. If there
is no overflow, the G flag is cleared to “0”.

[Note] The post-incremented indirect addressing mode should not be used for XY, HL, CBR,
and EBR registers located in OF9H to OFEH of the SFR space.

1-18
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2.3.2.1 Direct addressing mode

The data memory space address is directly specified by the 12-bit address data in the instruction
code.

Address data

A1 | %0 | % | 3 | A | 3 |3 | | A | & | Q|

11 10 9 8 7 6 5 4 3 2 1 0

Data memory space address | dq1 | 819 | 39 | dg | 87 | @

B Operand description
e direct

B Description example

| MOV 326H, A ; Transfers accumulator content to address 26H of bank 3

2.3.2.2 SFR bank internal direct addressing mode

The data memory space SFR space (bank 0) is directly specified by the 8-bit address data in the
instruction code.
Address data

11 10 9 8§ 7 6 5 4 3 2 1 0

Data memory space address [ 0 | 0 | O 0| 37| 3 | a5 | &y

B Operand description
o sfr

B Description example

| MOV 36H, #0CH ; Write immediate data OCH to address 36H of the SFR (bank0) |
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2.3.2.3 Current bank internal direct addressing mode

The data memory space address is directly specified by the 8-bit address data in the current bank

register (CBR).
CBR Address data
C3 | C | G4 | Cp a; | ag | a5 | a4 || a3 | a | a; | a
11 10 9 8 7 6 5 4 3 2 1 0
Data memory space address | c5 | C, | G4 | Cy | 37 | 3 | a5 | 3 | A | & | 3 |

B Operand description
e Ycur

B Description example

INC ¥32H

; Increments the content of address 32H in the bank indicated by CBR, and
stores the result to address 32H and accumulator

2.3.2.4 HL register indirect addressing mode

The data memory space address is indirectly specified by the current bank register (CBR) and the

HL register.
CBR
C3 | C | € | Cg ha | hy | hy | hg | Is | b | Iy | g
11 10 9 8 7 6 5 4 3 2 1 0
Data memory space address | c3 | ¢, | ¢; | co | Na | ha [Ny | ho | I3 | b | Iy | I

B Operand description
e [HL] or C:[HL]

B Description example

MOV [HL], A

the CBR and HL registers

; The accumulator content is transferred to the data memory specified by
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2.3.2.5 XY register indirect addressing mode

The data memory space address is indirectly specified by the current bank register (CBR) and the
XY register.

11 10 9 8 7 6 5 4 3 2 1 0

Data memory space address | ¢z | G, | G | Gy | X3 | X2 | X4 | Xo || V3 | Y2 | V1 | Vo

B Operand description
e [XY] or C:[XY]

B Description example

DEC [XY] ; The data memory content specified by the CBR and XY registers is
decremented, and the result stored to the data memory and accumulator.

2.3.2.6 Extra bank HL indirect addressing mode

The data memory space address is indirectly specified by the extra bank register (EBR) and the
HL register.

EBR H L

11 10 9 8 7 6 5 4 3 2 1 0

Data memory space address | e, | e, | e | ey || N3 | ha [ e | g | I3 | b | K | I

B Operand description
e E:[HL]

B Description example

ROR E:[HL] ; The data memory content specified by the EBR and HL registers is rotated
right, including the carry, and the result stored to the data memory and
accumulator.
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2.3.2.7 Extra bank XY indirect addressing mode

The data memory space address is indirectly specified by the extra bank register (EBR) and the
XY register.

EBR X Y

11 10 9 8§ 7 6 5 4 3 2 1 0

Data memory space address | e; | e, | e; | €y | X3 | X2 | Xy | X | V3 | Yo | V1 | Yo

B Operand description
e E:[XY]

B Description example

AND E:[XY], A ; The logical product of the data memory content specified by the EBR and
XY registers and the accumulator is stored to the data memory and
accumulator.

2.3.2.8 HL register indirect addressing mode with post-increment

The data memory space address is indirectly specified by the current bank register (CBR) and the
HL register. After execution the HL register is incremented by +1 or +2.

1 10 9 8 7 6 5 4 3 2 1 0
Data memory space address | ¢ | ¢, | ¢ | Co || N3 | ha | Ny | Ny

B Operand description
o [HL+] or C:[HL+]

B Description example

MOV [HL+], A ; The accumulator content is transferred to the data memory specified by
the CBR and HL registers and then the HL register is incremented by one.
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2.3.2.9 XY register indirect addressing mode with post-increment

The data memory space address is indirectly specified by the current bank register (CBR) and the
XY register. After execution the XY register is incremented by +1 or +2.

CBR X Y

11 10 9 8 7 6 5 4 3 2 1 0

Data memory space address [ cg | ¢, | ¢ Co | X3 | X2 | X Xo f Y3 | Y2 | Y1 | Yo

B Operand description
e [XY+] or C:[XY+]

B Description example

XOR [XY+], A ; The results of an exlusive-OR between accumulator and the data memory
content specified by the CBR and XY registers are stored to the accumu-
lator and data memory. Then the XY register is incremented by one.

2.3.2.10 Extra bank HL register indirect addressing mode with post-increment

The data memory space address is indirectly specified by the extra bank register (EBR) and the
HL register. After execution the HL register is incremented by +1 or +2.

EBR H L

83 | € | e | & ha | hy | hy | hg | I3 | b | Iy | g

11 10 9 8§ 7 6 5 4 3 2 1 0

Data memory space address | e, | e, | & | & | Ns | o | hy | ho | I3 | | K | I

B Operand description
e E:[HL+]

B Description example

MOV E:[HL+], #00H ; Immediate data OOH is transferred to the accumulator and the data
memory specified by the EBR and HL registers, then the HL register is
incremented by one.
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2.3.2.11 Extra bank XY register indirect addressing mode with post-increment

The data memory space address is indirectly specified by the extra bank register (EBR) and the
XY register. After execution the XY register is incremented by +1 or +2.

EBR X Y

11 10 9 8 7 6 5 4 3 2 1 0

Data memory space address | e; | e, | e B | X3 | X2 | X Xo ff Y3 | Y2 | Y1 | Yo

B Operand description
o E:XY+]

B Description example

MOV E:[XY+], A ; The accumulator content is transferred to the data memory specified by
the EBR and XY registers, then the XY register is incremented by one.

2.3.2.12 Bit direct addressing mode

Executes data memory bit operations, which may be bit operations in 1-bit units (specified with
“.n”) or multi-bit operations (specified with “#m”).

B Operand description
e [HL].n, [XY].n, C:[HL].n, C:[XY].n,
E:[HL].n, E:[XY].n, [HL+].n, [XY+].n,
E:[HL+].n, E:[XY+].n, ¥cur.n
(n=0 ~ 3, 0:LSB, 3:MSB)

B Description example

BCLR [XY].3 ; The third bit of the data memory specified by the CBR and XY register is
cleared, and the result stored to the data memory and accumulator.

B Operand description
°* #m

B Description example

MCLR [XY].#3H ; Bits 0 and 1 of the data memory specified by the CBR and XY register are
cleared, and the result stored to the data memory and accumulator.
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2.3.2.13 Bit indirect addressing mode

Executes data memory bit operations. The operated bit is specified by the content of the
accumulator (A).

B Operand description
e A

B Description example

MTST 35H, A ; When A=3H, bits 0,1 of address 35H of the SFR (bank 0) are tested, and
if either or both is zero the Z flag is set.

1-25




nX-4/250/300 Core Instruction Manual
Chapter 1 Architecture

2.3.3 Addressing modes for program memory
2.3.3.1 64K word direct addressing mode
16-bit address data are used to address the entire program memory space.

B Operand description
e cadr16

B Description example

MOVLB [HL], OFFEH ; The lower 8bits of program memory address OFFEH are transferred to the
data memory specified by CBR and HL registers, and to the next address
in data memory.

Program memory Data memory
3FFFH
or
OFFFFH
< OBR |+ | H | L] +1
15 1211 87 | 43 | 0 =< ceR |+ [H] L]
OFFEH

B Description example

LJMP 0234H ; Branch to the program memory address specified by the 16-bit direct
address
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2.3.3.2 4K word page addressing mode
12-bit address data is used to address the program memory page.

B Operand description
e cadri2

B Description example

JMP 123H ; Branch to the program memory address within that page, specified by the
12-bit address

2.3.3.3 RA register indirect addressing mode

The program memory space address is indirectly specified with the 16-bit address data in the RA
register.

RA3 RA2 RA1 RAQ

15 | 394 [ 393 | q2 {349 |34p | g | g | d7 | 85 | A5 | A4 || A3 | A | 3y | Qg

RA register

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Program memory space
address | 15 | 314 [ 313 | 312|811 310 | B9 |85 | & [ B6 | d5 | A |33 | B 2y |

B Operand description
* [RA]

B Description example

MOVLB [XY], [RA] ; The lower 8 bits of program memory address specified by RA are
transferred to the data memory specified by CBR and XY registers, and to
the next address in data memory

1-27




nX-4/250/300 Core Instruction Manual
Chapter 1 Architecture

Program memory Data memory

3FFFH

< LOBR |+ [ X [ Y] +
15 1211 87 | 43 [ 0 < {ceR ]+ [x[Y]

| RAa\ RAz\ RA1\ RA0|447

0000H

[Note] The RA registers from OF2F to OF5H of SFR space and XY, HL, CBR and EBR registers
from OF9H to OFEH should not be addressed as a transfer destination to data memory.
If they are addressed, the contents of the addressed registers are undefined.

2.3.3.4 PC relative addressing mode
The 8-bit address data in the instruction code is expanded to 16 bits, and the program branches
to the address equal to that plus the address (PC value) for the next instruction. As a result, this
type of addressing can specify a range of bytes from -128 to +127, centered on the next

instruction.

B Operand description
* radr8

B Description example

| SJMP 35H ; Jumps to the address equal to the address for the next instuction plus 35H.
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2.3.3.5 PC based addressing mode
The current address (PC value) is added to the content of the accumulator, and the program
branches to that address plus one. Depending on the content of the accumulator, this gives 16
possible results.

B Operand description
e PC+A

B Description example

JMP PC+A ; Jumps to the address equal to the address for the next instruction (PC +
1) plus the accumulator content.

2.3.4 Addressing mode for external memory
2.3.4.1 RAregister indirect addressing mode

The external memory space address is indirectly specified by the 16-bit address data of the RA
register.

RA3 RA2 RA1 RAQ
RATegister | a5 | ajq | a3 | app |3y Q40| 89 | 3 | a7 | 3 | a5 | & | a3 | 3 | a3 | 3

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

External memory space
address

B Operand description
e [RA]

B Description example

MOVXB [HL], [RA] ; The content of the external memory specified by RA is transferred to the
data memory specified by CBR and HL registers, and to the next address
in data memory.

[Note] The RAregisters from OF2F to OF5H of SFR space and XY, HL, CBR, EBR registers from
OF9H to OFEH should not be addressed as a transfer destination to data memory.
If they are addressed, the contents of the addressed registers are undefined.
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External memory Data memory

OFFFFH

43 [ 0 —LoR ]+ (M1

| RA3\ RAQ‘ RA1\ RAO L;>7

0000H

2.3.4.2 Direct addressing mode
The 16-bit address data is used to address all external memory space.

B Operand description
e xadr16

B Description example

MOVXB [HL], OFDCH; The content of external memory address OFDCH is transferred to the data
memory specified by CBR and HL registers, and to the next address in data
memory.

External memory Data memory

OFFFFH

7 43 ‘ 0 +

OFDCH |

0000H

[Note] The RAregisters from OF2F to OF5H of SFR space and XY, HL, CBR and EBR registers
from OF9H to OFEH should not be addressed as a transfer destination to data memory.
If they are addressed, the contents of the addressed registers are undefined.
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INSTRUCTION SET

This chapter presents details on the function of the nX-4/250 core and nX-4/300 core instructions.
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OVERVIEW

The nX-4/250 core and nX-4/300 core instruction codes are 16-bit length, and most instructions
operate at one word per cycle.
The nX/-4/250 core and nX/300 core have 440 kinds of instruction, and 450 kinds of instruction

respectively. nX-4/250 nX-4/300
e Transfer instructions 38 types 38 types
e Rotate inStructions .......ccoccvveviiev e ....20 types 20 types
¢ Increment/decrement instructions 20 types 20 types
e Arithmetic operation iNStructions .........cccocceeviceei e 96 types 96 types
e Comparison instructions .........ccccoceeeeiiieeenns ... 19 types 19 types
e | ogical operation instructions 57 types 57 types
e Mask operation inStructions .........cccocceeeiieeriiie s 46 types 50 types
e Bit operation instructions ....36 types 40 types
e ROM table reference instructions .........ccccceeriieeiiiieeciieeeee 32 types 32 types
e External memory transfer instructions 32 types 32 types
e Stack operation instructions ..........cccccceeennee ...4 types 4 types

e Flag operation instructions ........... 6 types 8 types

e Branch instructions ..........ccccceee..... 4 types 4 types

e Conditional branch instructions 7 types 7 types

e Call/return iNStrUCtIONS ......ceiiiiiieiec e 5 types 5 types

® Control INSIrUCLIONS .....ooiiieiiiee e 18 types 18 types

These instructions can be classified by word length and machine cycle as shown below.

e 1 word/1 maching CYCle ......cceueiriiiieiiiciieee e 379 types
© 1 word/2 maching CYCIES .....ccevveveiiieiieciieee et 28 types
© 1 word/3 maching CYCIES .....cceeveieeiieeieiieiiee e 8 types

e 2 words/2 machine cycles 2 types

e 2 words/3 machine cycles 33 types

Instructions have the following functions:

(1)  Transfer instructions
These instructions handle data memory transfer and immediate data transfer between
accumulator and data memory.

(@) Rotate instructions
These instructions rotate data memory left and right.

(3) Increment/decrement instructions
These instructions handle data memory increment and decrement.

(4)  Arithmetic operation instructions
These instructions handle add and subtract operations for data memory and accumulator,
or data memory and immediate data.

(5) Comparison instructions
These instructions handle comparison between data memory and accumulator, or data
memory and immediate data.

(6) Logical operation instructions
These instructions handle logical product, logical add and exclusive OR between data
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)

(1)

memory and accumulator, or data memory and immediate data.

Mask operation instructions

These instructions handle set, clear and transfer operations for non-masked data memory
bits.

Bit operation instructions
These instructions handle set, clear and transfer operations for special data memory bits.

ROM table reference instructions
These instructions handle transfer of program memory table data to data memory.

External memory transfer instructions
These instructions handle transfer of external memory data to data memory.

Stack operation instructions
These instructions handle save of flag register, accumulator, HL registers, XY register, extra
bank register and current bank register to the register stack, and restore operations.

Flag operation instructions
These instructions handle set and clear operations for the zero flag, carry flag and G flag.

Branch instructions
These instructions execute branches to program memory absolute and relative addresses.

Conditional branch instructions
These instructions execute branches as per the contents of the zero flag, carry flag and G
flag.

Call/return instructions
These instructions execute subroutine call/return processing, and return from interrupt
routines.

Control instructions
These instructions set the current bank register, extra bank register, RAO to RA3 registers,
HL register, and XY register, as well as starting melody and halting the CPU.
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OPERAND EXPRESSION

There are two types of instructions: those which have one or two operands, and those which have
none.

Operands are specified in the order of <destination>, <source>. Note that for the MTST, MCLR,
MSET and MNOT instructions, the mask value is given for the second operand.

B Explanation of symbols
The following symbols are used in this chapter.

[Register names]

O A Accumulator

O e Zero flag

© G et Carry flag

L C U ST G flag

LI o R Flag register (cumulative name for Z, C and G flags)
© CBR . Current bank register

© EBR ..o Extra bank register

© H o H register

© L L register

© HL oo HL register

© X ettt X register

O Y Y register

O XY s XY register

© RAD . RAO register

© RAT e RA1 register

© RAZ .t RAZ2 register

© RAS L. RAS register

® RA e RA register (cumulative name for RAO to RA3 registers)
© SP e Stack pointer (for call stack)

© RSP .. Register stack pointer (for register stack)
© MIE .. Master interrupt enable flag
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[Addressing names]

® direCt oo Direct addressing

® ST e SFR bank (bank 0) internal direct addressing

© CUM werererrninrerneeeeeeeneeneaeanns Current bank internal direct addressing

e bank:[reg] .....coceerreeeennne Cumulative name for register indirect addressing
® [HL] o HL register indirect addressing

LI )4 XY register indirect addressing

L O | | HL register indirect addressing

LI O3 ). 4 [ XY register indirect addressing

I = | | Extra bank HL register indirect addressing

LI =5 ) 4 Extra bank XY register indirect addressing

e bank:[reg+] coooceeeeeinneennn. Cumulative name for post-incremented register indirect addressing
LI | Post-incremented HL register indirect addressing
® XY i Post-incremented XY register indirect addressing
® Ci[HLH] o Post-incremented HL register indirect addressing
LI OH )4 N Post-incremented XY register indirect addressing
LI = | | Post-incremented extra bank HL register indirect addressing
LI =H P Q X Post-incremented extra bank XY register indirect addressing
LI 2 AN [ RA register indirect addressing

LI o7-To [ I R 64K word internal direct addressing

e cadr12 .o 4K word page internal addressing

® radr8 ..o PC relative addressing

® PCHA e PC based addressing

[Other]

O s Indicates data replacement direction

© D e Data swap

O b e Add

O e Subtract

O Equal

® e Not equal

& e Logical product

© Ve Logical add

© Y e Exclusive logical add

e ——— Inverse (complement of 1)
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3. LIST OF INSTRUCTIONS

The format used in the list of instructions is indicated below.

INSTRUCTION CODE FLAG

PAGE
MNEMONIC| ~ OPERATION WC151413121110 9/8/7/6/5/4/3/210(ZC|G

Refer to this page for
additional information.

Flags marked with a circle are
affected by instruction
execution, and those that are
not affected with a dash.

Indicates the instruction code content.
For a 2-word long instruction, the first
part shows the first word, and the
second part the second word.

Indicates the number of
machine cycles needed to
execute the instruction.

Indicates the instruction word
length.

Indicates the instruction
function.

Indicates the short-from name
for the instruction.

[Note]  Only the nX-4/300 core has MMOQOV, BMOV, FCLR FLAG and FSET FLAG instructions.
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@® Transfer Instructions

INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |W|C PAGE
15(14/1312(1110/9/8|/7|6|5(4|3|2(1|/0|Z G
MOV direct,A  |direct«<—A 10111110 0|rq1|r1g|ro|rg|r7|re|rs|ra|r3|ralry|rg|l—|—|—
MOV [HL],A [HL]«<-A 1(1(0/0/0/0{0|{1]0[{0{0({0|1/0]|0|0|0|0|—|—|—
MOV [XY],A [XY]<A 1{1(0/0/0/0{0|{1]0[{0{0[{0|1|1]0|0|0]|0|—|—|—
MOV E:[HL],A  |E:[HL]«<-A 1{1(0/0/0/0{0{1]0|{0{0({0|0|0]|0|0|0|0|—|—|—
MOV E:[XY],A  |E:[XY]<A 1{1(0/0/0/0|0{1/0{0{0|0({0|1/0]|0|0|0|—|—|—]| 66
MOV [HL+],A  |[HL]<AHL<HL+1 |1(1({040/0|0|0|{1]0|0|0[0|1/0|1]|0[{0]|0|——|O
MOV [XY+],A  |[XY]<AXYeXY+1 |1(1({0/0/0|0|0|{1]0|0|0[0O|1|1]|1]0[{0]|0|——|O
MOV E:[HL+],A |E[HL]«-AHL<HL+1 {11040/ 0|0|0|1]0|0|0(0|0|0|1]|0[{0]|0|——|O
MOV E:[XY+],A |E[XY]<AXYeXY+1 {11100/ 0|0|0|{1]0|{0{0[0|0|1]|1]|0[{0]|0|——|O
MOV Ycur,#i4  |cur,A<i4 11110110 01ig|io|iq|ig|r7|re|rs|ra|r3|ro|ri|rg|O —
MOV [HL],#i4 |[HL],A<~i4 1(1{0/0/0{0|0[1]{1]{0[0[1|1|0]iz]|i2]|iy]io|O|—|—
MOV [XY],#i4  ([XY],A<id 111]0/0(0[0[0|1|1]0[0|1|1|1]isg]iz]|i1]ip|O|—|—
MOV E:[HL],#i4 |E:[HL]A«i4 1(1{0/0/0{0|0|1]{1]{0[0[1|0|0]i3g]|i2]|iy]io|O|—|—
MOV E:[XY],#i4 |E:[XY]A«<i4 111]0/0(0[0[0|1|1]0[0|1|0|1/[isg]iz]|i1]|ip|O|—|— 67
MOV [HL+],#i4 |[HL]A—idHL<HL+1 |1 [1{0|0|0|0|O0[1|[1{1]0[1[1|0]i3]i2|i1]ig]|O O
MOV [XY+],#i4 |[XY) A4 XYeXY+1 | 1|1 (0[0[{0| 00|11 | 1|01 [1]1]ig|io|i1]ig]|O O
MOV E:[HL+],#4|E[HL] A—idHL<HL+1| 1 {1 {010 0|0|O0 |1 |[1{1]0|1[0|0|i3|i2|i1]ig]|O O
MOV E:[XY+] #i4|E[XY] A—id XYXY+1| 1|1 {0 [0[{0| 0|01 |1|1/0[1]0]|1]iz|io|i1]ig]|O O
MOV A #i4 Ai4 111]10/0(0]0[{0|0|0[1|{1|1|0|0iz]iz]|i1]|ip|O|—|—]| 65
MOV A,direct  |A«direct 111(1]110| 1 |r1|r1p/ ro|rg|r7|rg|r5(ra|r3|ro|rq|rg|O —
MOV A,[HL] A<[HL] 1{1(0/0/0/0{0|0|1|{1{0({0|1/0]|0|0|0|0|O|—|—
MOV A,[XY] A[XY] 1{1(040/0/0{0|0}1|{1]0({0|1|1]0|0|0|0|O|l—|—
MOV A,E:[HL] |A«<E:[HL] 1{1(0/0/0/0{0|{0|1|{1]0({0|0|0]|0|0|0|0|O|—|—
MOV AJE:[XY] [A«<E:[XY] 1(1(040/0{0|0{0|1|{1{0|0(0|1/0]|0|0|0|O|—|—| 64
MOV A,[HL+]  |A<[HL]HL<HL+1 |1({1({0/0/0|0|0|0O|1|{1|0|0O|1|/0|1]|0|0|0]|O O
MOV A [XY+]  [A<[XY]XYeXY+1 | 1|1(0(0|0|0/0O|0O|1|1|/0(0O[1]|1]1|/0|0]0]|O O
MOV AE:[HL+] |A<E[HL]HL<HL+1 {1100/ 0|0|0|0|1|{1|0|0(0|0|1]|0|0|0]|O O
MOV AE:[XY+] [A<E[XY]XYeXY+1 |1|1(0|0|{0|0/0|0|1|1/0|0|0|1]1|/0|0]0]|O O
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INSTRUCTION CODE FLAG

MNEMONIC | OPERATION |W|C PAGE
15(14|1312|11110/9/8|7|(6/5(4/3(2|/1|0|Z|C|G
XCH A,sfr Acssfr 111(0]0[1]0[1|1[1|0]|r7|rg|r5|ra|r3|ro|rq|rg|—|—|—
XCH A ¥cur Acscur 111(0]0 (1|1 ][1]1][1|0]|r7|rg|r5|ra|r3|ro|rq|rg|—|—|—
XCH A,[HL] Ac[HL] 1{1(040/0/0|0|0}1{1|0[{0|1/0]|0|0|0 |1 |—|—|—
XCH A,[XY] Ac[XY] 1{1(040/0/0|0|0|1{1|0[0O|1|1]|0|0|0|1|—|—|—

XCHAE:[HL]  |A<E:[HL] 1{1(040/0/0{0|0}1{1|/0({0|0|0]|0|0|0 |1 |—|—|— 97
XCH AE:[XY]  |A—E:[XY] 1{1(040/0/0|0|0|1{1|0[0|0O1]|0|0|0 |1 |—|—|—
XCH A,JHL+] Ao[HL]HL&<HL+1 | 1{1]0|0(0f0/0|0O|1|{1|0|0|1]|0O(1|0|0|1|—|—O
XCH A,[XY+] A[XY]XYeXY+1 |1{1]0|0(0f0/0|O|1|1|0|0O|1T|1|1|/0|0|1|—|—O
XCH AE:[HL+] |A<E:[HL]HL<HL+1 (1| 1]0|0|0|0|0(0O|1|1]0|0|0|0[1]0|0|1|—|—|O
XCH AE:[XY+] |AcE[XY]XYeXY+1 [1|1]0|0|0|0|0f0O|1|1|0|0|0|1|[1]0[0|1|—|—|O
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® Rotate Instructions

INSTRUCTION CODE FLAG

MNEMONIC | OPERATION |(W|C PAGE
1514113121110/ 9(8|7/6/5(4(3|2|/1/0|Z|C

ROL sfr Cefssfrohe—CAesfr |1 1[0 0[1]0/0|0[1|0|r7|rg|r5|ra|rg|ra|rq|rg|OO

ROL Ycur Cefscurghe—CAccur | 110101 1/0|0[1|0|r7|rg|r5|ra|rs|ra|rq|rg|OO

ROL [HL] CelalHLlgeCA[H] |1 [1|0]0lo|olo|1]olololo[1]0lo]1|1]0[O|O

ROL [XY] ClsV]geCApY] | 1[1]0l0]oolo|[1|o]olojo[1[1]0|1]1]0[O]O

ROLEHL]  |cbEHgeCAEH] [1]1]0l0|o0la]o[1/0]ofoolololol1]1]0|0]O

ROLEXY]  [CebENCAEN [1]|1[0]0l0]0/0[1]0[0]0l0]0/1]0[1|1]0|O]O

RoL(HLy [ AIEAI 4 4o ol o]0 (1] 0]0l0 01 01 1 1]0lojolo] ¥

ROL [XY+] )C(Y“f)m"}“c’“[m'11ooooo1000011111000

ROL E:[HL+] ﬁ:ﬁﬁﬂ”ﬁ:&” 1{1/o]ojojolo|1]o]ololo|olol1|1]|1]0]OlO

] C—BEXY]gl—C,

ROLEIXY+] | vt | 1]1]0(010 10 0 1]0]0jojojoft]t/1/1/0/0]O

ROR sfr Co{ssfrg)=CA<sfr {1100 1[0|0[0| 1|1 |rz|rg|r5|ra|r3|ra|ri|rg|O|O

ROR Ycur C—fscurg=CA—cur [ 1[110[0|1[{1]0[0 |1 |1 |r7|rg|r5|ra|r3|ra|ri|rg|OO

ROR [HL] ColHLg=CAH | 1 [1]0lo]o]olo|[1|o]olojo|1|o]0|1]1]1]0O]O

ROR [XY] CoslgYg=CAXY] [ 1[1|0]olololo]1]olololo[1][1]o]1]1]1]0|O

RORE[HL]  [CobEHg—CAEHy| 1|1 [0]0l0]0/0[1]0[0|0|0|0/0[0[1|1]1|O]O

ROREXY]  [CoWENG=CAEpY|1]|1]0l0|ololol1/0]ofoojol1]al1]1]1|0]O

ROR [HL+] ﬁ?fm‘)}ﬁc’“[””' 111]0]olofolol1]|olololof1|o][1]|1]1]1|0]O|O] 88

ROR [XY4] )Ejf)[(mOHC’A“[XY]'11ooooo1000011111100

ROR E:[HL+] f\:g[ﬂgﬂf:ﬁm 111]0]olololol1]|olalolololol1]|1|1]1|0O

ROR E:[XY4] /E:{Es[EXl\)((]Y]X(\);:)(éYH 111]0]olololol1]|olololojol1][1]1]1]1|0]O
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® Increment/decrement Instructions

INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |W|C PAGE
15(14/13112/1110/9/8|7|6|5|/4|3|2/1|0|Z|C|G
INC sfr sfr,A<—sfr+1 1(110]0({1[0[0[{0|0|0]|r7|rg|r5|rg(r3irairi|rg|O|O|—
INC ¥cur cur,A«<—cur+1 111{0]0[1]1]0|0[0|0|r7|rg|r5|ra|r3|ro|ri|rg|OO|—
INC [HL] [HL]LA<[HL]+1 |[1|1]0/0]0/0[0|1]0|1][0|0[1|/0][0|0]|0|0|O|O|—
INC [XY] XY A<[XY]+1 |1|1]0|0|0|0]0|1]0|1][0|0[1|1]0/0]|0|0|O|O—
INC E:[HL] EHLLA<E[HL]+1|1|1]|0|0|0|0|0O|1|0|1|0|0|0[0|0[0|0|0|O|O|—
INC E:[XY] E[XY],A<E[XY]+1|1|1]|0|0|0|0|0O|1|0|1|0|0|0[1]|0[0|0|0|OlO|—
57
INC [HL+] LHL&ﬁ‘;EHL]”' 111]0]olojolo[1]|ol1]/0/0][1/0[1]|0|0]0|O]O]O
INC [XY+] %@Q‘;[f“”' 1{1]ololojolol1|0o|1]olo|1|1]1]0/0]0|OlO|O
INC E:[HL+] EIHUAELEA 1y 1o 10 0l olo]1]o]1]/0/0lolol1]olo]o]ololo
HLeHL+1
, EXY]A—E[XY]+1,
INC E:[XY+] XY XY+ 111](0|0|0|0[0|1]|0[1[0|/0|0|1]1|0]|0|0[O|O|O
DEC sfr sfr,A<—sfr—1 111]0/0[1]0[{0|0|0|1|r7|re|r5|ra(r3iro|ri|rg|OO|—
DEC Ycur cur,A«<—cur-1 1(110]0{1[1]0[{0|0|1]|r7|rg|r5|ra(r3(rairi|rg|O|O|—
DEC [HL] [HL]LA<[HL]-1 |1|1]0|0|0|0|0|1]0|1][0|0[1|0]0|0|0|1]|O|O—
DEC [XY] XYL A<[XY]-1 |1|1]0/0]|0/0[0|1]0|1][0|0[1|1]0/0|0|1]|O|O|—
DEC E:[HL] E[HL],A<E[HL]-1|1|1]|0|0|0|0|O|1|0|1|0|0|0[0|0[0|0|1]|OlO|—
DEC E:[XY] EXY]A<E[XY]-1|1|1]|0|0|0|0|0O|1|0|1]{0|0|0[1]|0[0|0|1]|O|O|—
_ 50
DEC [HL+] LHLLiﬁﬁEHL“' 1/1]0]ofojojo|1]0|l1|0|0|1]0[1|0|0|1]|OlO|O
DEC [XY+] %(EQZQ(YH’ 111(0/0(0/0/0|1]0|1]0|/0|1({1]1]0]|0]1]O|O|O
DECEfHLy]  [LIEWACEIHLEL b Tl ol olol1]0l1]0lololol1]0l0 1]|o]olo
HLHL+1
. E:[XY], A—E:[XY]-,
DEC E:[XY+] XY XY41 1(1]10(0{0(0(0(1/0|1|0|{0|0[1]1]0|0|1]|]O|O|O
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@® Arithmetic Operation Instructions

INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |W|C PAGE
1514(1312(1110/9(8/7|6|5/4(/3|2/1(0|(Z|C |G
ADD sfr,A sfr,A<—sfr+A 111{0(0[1(0[{0|1]{0|0|r7|rg|r5|ra|r3iro|rq|rg|O|O|—
ADD Y¥cur,A cur,A«<—cur+A 1011010 1]1]{0[1]0[0|r7|rg|r5|ra(r3|ro|ry|rg|OlO|—
ADD [HL],A [HL],A«<—[HL]+A |1{1]{0|0|0[0|0O|1|0|1|{0|0[1[{0|0[0|1|0]|O|O|—
ADD [XY],A [XY,LA—[XY]+A |1]{1]{0|0|0[0|0O|1|0|1|{0|01[1|/0(0|1|0]|O|O|—
ADD E:[HL],A  |E:[HL], A<-E:[HL]+A| 1| 1]0|0|0|0(0|1|/0|1|0|0|0|0|0|0|1|0|O|O|—
ADD E:[XY],A  |E:[XY],A<E:[XY]+A|1|{1]0|0|0|0(0|1/0|1|0|0|0[1|0[0|1|0]|O|O|—
37
ADD [HL+],A [HLLA[HLI+A, 111/0(0(0|{0|0|1|0[1]0[0|1|/0O|1]|0|1/0|O|O|O
HLHL+1
[XY],A—[XY]+A,
ADD [XY+],A XY XY 111|/0(0(0|0|0|1|0[1]|0|0|1|1|1]0|1/0|O|O|O
ADD EHLepA [CIHACETHLIAL o f o Tolololo 1] 0] 1|0 0l0olal1]0]1]olololo
HL«HL+1
ADD Exval A [EXYIACERXYEAL gt o Tololalo 1] 0] 1]0l0lol1]1]0]1]0lololo
XYXY+1
ADD Ycur #i4  |cur,A<—cur+i4 111110/ 0|0|ig|io|iq|ig|r7|re|r5|ra|r3|ro|ry|rg{OlO|—
ADD [HL],#i4  |[HL],A«<—[HL]+i4 |1{1]0|{0[0|0(0|0|0|0|1|0|1]0/|ig]ip|if|ig|O|O|—
ADD [XY],#i4  |[XY],A—[XY]+i4 |1[{1]0]{0[0|0[0|0[0|0[1[0]|1]1]ig]ip]i{]ig]|O|O|—
ADD E:[HL],#i4 |E:[HL],A<-E:[HL]+i4| 1{1]0|0|{0|0(0|0|0|0|1|{0|0]|0|ig]ip|if|ig|O|O|—
ADD E:[XY],#i4 |E:[XY],A<E:[XY]+i4/1{1]0{0[0|0[0|0[0|0[1[0|0]|1]|ig]|ip]i{]ig|O|O|—
. |[HL],A<—[HL]+i4, A
ADD [HL+]#i4 HLeHL+1 1{1]0(0/0{0|0|0[0|1|{1]0|1|0]izg]|io|i1]|ig|O]O|O]| 38
o IXY],A—[XY]+i4, A
ADD [XY+]#i4 XY XY+1 111]0(0(0[{0|0(0|0[1][1]{0]|1|1]ig]|io]i1|ip|O]OO
) - |E:[HL],AE:[HL]+i4 N
ADD E:[HL+],#i4 HLHL+1 111]0(0(0[{0|0|0|0[1]1]{0]|0|0/igl|iz]|i1|ig|O]OO
) . |E[XY],A<E:[XY]+i4 A
ADD E:[XY+],#i4 XY XY41 111]0(0(0[{0|0(0|0[1]{1]{0]|0|1][ig]|io|i1|ip|O]OO
ADC sfr,A sfr,A«sfr+A+C 111{0(0[1(0[{0|1]|0|1]|r7|rg|r5|ra|r3|ro|rq|rg|O|O|—
ADC Ycur,A cur,Ac—cur+A+C |1 (1001|101 |0|1|r7|rg|r5|ra|r3|rairi|rg|O|O|—
ADC [HL],A [HL], A<[HL]+A+C | 1|1]0|0|0[0|0O|1|0|1|0|0[1[0|0[0|1|1]|O|O|— 2
ADC [XY],A XYL A—[XY]+A+C | 1|{1]0|0|0[0|O0O|1|0|1|{0[|0[1[1|0[0|1|1]|O|O|—
ADC E:[HL],A  |E[HL]A<E[HL]+A+C| 1| 1]0|0|0|0(0|1|0|1]|0|0|0[0|0[0|1|1]|O|O|—
ADC E:[XY[,LA  |E[XYJA<E[XY]+A+C| 1| 1]0|0|0|0(0|1|0|1|0|0|0[1|0[0|1|1]|O|O|—
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INSTRUCTION CODE FLAG
MNEMONIC | OPERATION (W PAGE
15/14[13112/11/10| 9|8 |7 |6 |5/4|3|2|1|0|z|c|G
ADC [HL+],A m%ﬁm]mw, 1{1]olojo|olo|1|ol1]|olo|1|o]1]o]1]1|OlOlO
ADC [XY+],A Wiﬁ;ﬂxm‘\*c’ 1{1|ololololo|1]ol1]0olo/1][1|1]0|1]1]0OO
34
DG EHLp A [FIHHACEIEAG 1y o b o lololol1]ol1]olololol1]0]1]1]oloo
HLHL+1
ADC E:[XY+],A )E(yg]('é;E:[XY“MCW ololojojo|1|o|[1|ojolol1/1]0]1|1]OOO
ADCD sfr,A g{ﬁ;g?“ima'adj”“me”t 111]olol1]olol11]0]r s sl Koo —
ADCD Ycur,A {CC“J}f;ng‘ma'adj““me”t 1{1{olo[1/1]0[1/1]0|rm|re|rs|ra|rs|r2r|r0|O]O—
ADCD [HL],A {FHLL]ji‘gg‘;dma'adj”“me”t1 ololo/ojol1]ol1/0]0(1/0]0l1]0]0|0/O—
[XY], Acdecimal adjustment .
ADCD [XYLA v 1{1]olojojolof1|ol1]/0lo]1|1]0l1]0]0[O]O
, E[HL]Adecimal _
ADCDEHLLA |- | 1| 110 0] 0 0 0] T 0] toj0l00 10 1 00|00
) E:[XY] A<decimal .
ADCD EIXYLA |- o] 1| 11010] 010 0] 0] toj0 01110/t 00|00~ 35
[HL],A«decimal
ADCD [HL+],A  [adjustment{HL+A+C}, | 1| 1] 0] 0|00 01 0|1|o|o|1]0o|1][1]0]0|OOO
HLHL+
[XY],A«decimal
ADCD [XY+],A ladiustment{XY]+s}, | 1| 1] 0] 0|00 0/1|0|1|0o|o]1][1]1][1]0]0]OOO
XYXY+1
E:[HL], A«decimal
ADCD E:[HL+],A fadustment EHLJ+A:CH 1 | 1] 0|0 |0] 0|0 |1|0]1]|0]0lo]o|1|1|0]0]OOlO
HLHL+1
E:[XY],A<decimal
ADCD E:[XY+],A fadjustment EXY]+A:CH 1 | 1] 010 |0] 0|0 |1|0]1]|0]0lo]1]|1|1]0]0]OOlO
XYXY+1
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INSTRUCTION CODE FLAG

MNEMONIC | OPERATION |W|C PAGE
1514113121110/ 9/8|7(6/5|/4(3|2|1 |0 C

ADCJ ¥cur,n {ccuuri\abase-nadjustmem 1(110]0{0[1]0(n2iny|ng|r7|rg|rs|ra|r3irairi|rg|O|O

ADCJ [HL],n {FHLL]ji‘abase'”adj““me”t 111]0lo]ololol1]1/0l0l0l1]0]0/|nlni|melOlO

ADCJ [XY],n {[E(Yv]ji‘gbase'“dj“ﬁme”t 1111ololololol1]1]olo]o]1]1]0nlnilng|O]O

ADCJ E:[HL],n [EE:F[”HLL]ii‘abase'”a‘”“s‘me”‘ 111]ololo]olo|1]1]/0/0lo|0]0]0|na|ni|no|O|O

ADCJ E:[XY],n félxii‘abase‘”adi”“me”‘ 111/0/0lololol1|1]alo]o|o|1]0]|nnilnglOlO—]| 36

ADCJ [HL+],n {[FHLﬂji‘gaaLsﬁﬂfﬂ“Stme”t 11110lolololol1]1]1]0]0]1]0]0 nlnilno|O]O

ADCJ [XY+]n %ﬁ‘aﬁﬂﬂ“mem 111]0lo]ololol1]|1/1]0l0l1]1]0/n2lni|melOlO

ADCJ E:[HL+]n [EE:%LL]i’jC“}ﬂaLsiﬂfﬂ”ﬁme”H 11ololololol1/1]1]0]0]0l0]0/|n|nlng|OlO

ADCJ E:[XY4],n mﬁaﬁ;ﬂ”“me”H 11olofololol1/1]1]0]o]0l1]0]nni|nelO]O

SUB sfr,A sfr,A<sfr-A 1(110]0({1[0[0[1|1|1]|r7|rg|r5|r4(r3(r2(ri|rp|O|O

SUB ¥cur,A cur,A«<—cur-A 111(0]0[1|1]0|1 [ 1|1 |r7|rg|r5|ra|r3|ro|ri|rp|O|O

SUB[HLJA  |[HLJA—HL-A |1]1]0lo]alolol1]o[1]0la]1]0l0][1]0]1]0l0

SUBXYJA  |XYA<XY-A [1]1]alo]olofol1][al1]olal[1]1]0]1]0]1]0]0

SUBE[HL]A |EMHA—EHL-A]1[1]0]o/0ololo]1]o[1]0l0o]olola][1]0]1]0l0

SUBEXYJA [EDVIA—EXYIA[1[1]0lo]olo]ol1]al1]olalol1]0]1]0]1]0]0

SUB [HL+],A LHLEﬁ‘;HHL]'A' 111/0]olololol1]ol1]olol1]ol1/1]0]1]0/0l0] ¥

SUB [XY+],A %Yié\(‘;[f“"\’ 1111o]olololol1]ol1]olol1]1]1]1]0]1]|0]O

SUB E:[HL+],A E{ﬂﬁ;E:[HL]‘AW 110/0/0lolol1|ol1]olololol1]1]0]1|0lO

SUB E:[XY+],A )E(:\[(XE(’@:E:[XY]‘AW 11olo|ololol1|o|1]o]olol1]1]1/0]1|0]O
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INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |W|C PAGE
151413121110/ 9/8|7/6(5/4|/3|2/1|0|Z|C
SUB Ycur,#i4  |cur,A«<cur—i4 101111001 |ig|io|iq|ig|r7|re|r5|ra|r3|ra|ry|rg|{O|O
SUB [HL]#i4  |[HLJA<[HL]-4 [1]1]0]|0|0[0[0|0|1/0/1[0[1]0]is|ir|it]io]|O|O
SUB [XY],#i4 [XY],A—[XY]-i4 [1]{1{0/0]0[{0|0|0|1]{0[1]|0]|1|1]iz]iz|i1|ip|O]O
SUB E:[HL],#i4 |E:[HL]A<E[HL}-4|1]|1|0]0/0[0|0|0[1]|0|1]0|0|0]ig|iz|i1|io|O]O
SUB E:[XY],#i4 |E[XY],A<E([XY]-4{1[{1[{0[0/0[0/0(0|1|0[1]0[0[1|izg|ix|i1|i0]|O|O
. HL],A<—[HL]-i4, I
SUB [HL+],#i4 }[-ILiHL+[1 ] 111{0]0{0(0{0|0O|[1|1]{1|0|1|0]ig]ia|i{]ig|O|O 96
. XY],A—[XY]-i4, I
SUB [XY+],#i4 g(YiX;H ] 1{1]10/0(0({0|0|01]1][1]0]|1|1][isz]iz|i1]|ip|OO
, . E[HL] AE:[HL}-i4, o
SUB E;[HL+] #i4 HLHL+1 111{0]0{0(0{0|0O|1|{1]{1|0|0|0]iz]ig|if]ig|O|O
, - EXY]AEXY]-i4, ]
SUB E:[XY+],#i4 XY XY+ 111{0]0{0|0[{0|0O[1|{1]{1(0]|0(1]ig]ia|if]ig|O|O
SBC sfr,A sfr,A«sfr—-A-C 111{0]0{1(0[{1(0[0|0|r7|rg|rs|ra|rsfro|rq|rg|O|O
SBC Ycur,A cur,Ac—cur-A-C | 1100|1110 /0|0|r7|rg|rs|ra|rgirairi|rg|O|O
SBC[HLJA  |[HLJA<[HL]-AC|1]1]0|0lo|ojo|1|0/1|olo[1]0]0|1|1]0]O|O
SBC [XY],A [XYJA—[XY]-AC|1[1]0|0/0|0|0[1]0[1]|0/0|1|[1]0[1]|1|0|O|O
SBC E;[HL],A  |[E[HL] A~E[HL]-A-C|1|1|0|0|0|/0|0O[1]0|1]0|0(0|0|0|1[1]0]|O|O
SBC E:[XY]A  [E[XYJA—EXY[-A-C| 1] 1]0|0|0|0[0|1]|0/1|0|0[0[1]|0|1|1]0]O|O
SBC [HL+],A [HL]’AF[HL]_A_CW 110/0(0(0|0|1|0[1]0(|O0|1|0Of1T]|1]1|0|O|O o
HLHL+1
[XY],A—[XY]-A-C,
SBC [XY+],A XY XY+1 111{0/0{0(0{01|{0f1|0O|0O|1(1T|1[1|1]0]|O|O
$BC E:[HL+]A |LHHACEILASG 1yt o110 01011 10l1l0lololol1]1]1]0]o]o
HLeHL+
SBC E:[XY+],A EIVIAEIYEAC! 1 1o o o olo|1]o]1]o]olol1/1]1]1]0]olo
XY—XY+1
sfr Adecimal adjustment
SBCD sfr,A A 111{0]0{ 1010|011 ]|r7|rg|r5|ra|rsfro|rq|rg|O|O
sBD YourA AR g0 o 1411 0] 0 17|t 15| ra 13| 2|11 0[O O || 92
SBCD [HL],A {[mﬂ]f‘;gfdma'ad‘““mem 111]olololofol1]|ol1]0olol1]|olol1]1]1|0O
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INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |W PAGE
1514/13[1211/10/ 9| 8| 7|6 /5|4 |3/ 2/ 1| 0| z|c|a
SBCD [XY],A {[é(yy]jf;g?”ma'adj”mem 111]0]olololol1]ol1]|olol1]1]0l1]1]1]|0l0—
_ E{HL}Acdecind _
SBODEJHLIA et o |1 1] o]0 0 0ot 0l 1j0j0 000 1] 1]1]0]O
) E[XY],A<decimal .
SBODEXYIA bt o |1 1|00 0 0fol1 el 10001 0 1 1] 1]0]O
[HL] Ac-decima
SBCD [HL+]A [uusiment(H-4c, | 1]1]0]0]ololo|1/0]1]|olol1]ol1]1]1/1]o]lol0
HLHL+1
92
IXY] Acdecimal
SBCD [XY+],A [adusment {040, |1]1]0]0|alolol1/0l1]ol0]1|1]1/1]1]1|0|0lO
XYeXY+1
E{HL} Acdecind
SBCD E:[HL+],A ajusiment EH-A), |1]1]0]0]0lo]ol1/0l1]0l0lolo]1/1]1]1|0|0lO
HLHL+1
E:[XY],A<decimal
SBCD E:[XY+],A ausiment EJ0vHA, |1]1]0]0]alolol1/0l1]/0l0lol1]1/1]1]1|0l0lO
XYeXY+1
SBCJ Ycur,n {ccuurﬁabase-nadjustment 1 010{0|1|1|no|ny[ng|r7|re|rs|ra|r3|ro|rq|rg|O|O|—
SBCJ [HL]n {[FHLL]ﬁ‘C‘}bHSE'” adjsimentt 41410 10| olo|o|1/1/0l0]0|1]0]1]|nninelo]O—
SBCJ [XY],n {[f;YY]jf‘abase'” adjsiment 414101 o|ololo|1/1/0l0]0]1]1]1]|nns|nelo]O—
SBCJ E:[HL]n {EE{[RlLL]i‘_“C;b“e'”adi”“me”‘1 ololololol1/1]olo]o]o]o|1|nnsnelolO]|—
SBCJ E:[XY],n {EE:,[f;YY]i‘f‘C‘}base'”a”i““me“‘1 ololo/ofol1]1]0/0]0]01]1|nlni|ne|OO|—| 93
[HL],A«base-n adjustment
SBCJ [HL+n [ e 111]0lo]ololol1]/1]1]0/0]1/0[1 n|m|mlo]OlO
SBCJ [XY+],n  |[KThActisen adusiment | 4\ 4o 1o ool |1(1/1]0]01]1|1]|na|n nplOlO]O
U R
) E[HL] A<-base-n adjustment
SBCJ EHLeLn | RVESR SR 11 11 0] 0 00 0 111111010001 ngmi|m| 0|00
) EXY]Ac-Dbase-n adjustment
SBOJ EXY+Ln | SRR 1111 0] 0 00 0 11111100011 nz mi|m|0]O|O
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@® Comparison Instructions

MNEMONIC

OPERATION

INSTRUCTION CODE

o
o)

-
a

14

=y
(&)
=y
N
=y
-

10

©
[o]

5

—h

PAGE

CMP sfr,A

sfr—A

—
~

—
(=)

I's

—
w

=
=

—
o

CMP ¥cur,A

cur-A

=
-

—
(2]

—
o

—
w

-
0

—
o

CMP [HL],A

[HL]-A

CMP [XY],A

[XY]-A

CMP E:[HL],A

E:[HL]-A

CMP E:[XY],A

E:[XY]-A

CMP [HL+],A

[HL]-A HLHL+1

CMP [XY+],A

[XY]-A XY XY+1

CMP E:[HL+],A

E:[HL]-AHLeHL+

CMP E:[XY+],A

E:[XY]-A XY XY+

OOl |O|—=|—

OO ool |—=|—

OO oo oooojlo|o|o

OO ool oojlo|o|o

OO ool oojlo|o|o

ol ol Aol —

_ | A m a0l

Ol o|lo|o

Ol o|lo|o

0|00 |0

48

CMP ¥cur,#i4

cur—i4

L O RO R O (O N R Y el =)

o
)

=

ST

—
~

—
(=)

—
o

CMP [HL] #i4

[HL]-i4

CMP [XY]#i4

[XY]-i4

CMP E:[HL],#i4

E:[HL]-i4

CMP E:[XY],#i4

E:[XY]—i4

CMP [HL+],#i4

[HL]-i4,HLeHL+1

CMP [XY+],#i4

[XY]-i4 XY XY+

CMP E:[HL+] #i4

E:[HL]~i4 HLe-HL+1

CMP E:[XY+],#i4

E:[XY]-i4 XY XY+

RGN QR UG (UG (NPUTG (U (NG UG (NG (TGN (O NG (RO (RN O IO (IO IO Y

UG (RO (NG IO (SO (U O (IO (NI O (O IO IO (IO IO IO IO IO Y

Ol ool |lO 0O 0O 0O 0O 0o 0o oo|lo|o

OO/l oo/l oo oo oo o|lo|o

Ol ool |lO 0O OO 0O/ OC|—=|—

Ol oo/l oo/l oo|o|—=|O

oOloooolojlolo|o|o
TG QNI RGN SO IO QTGN QNG Y

PR G G U G RGN (G (G NG Y

ey Qg puir g S N B R = R K= =)

PRGN (NG I G RGN G (G I G Y

OO oo olo|lo|o

ool OO —|—=

O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0O|0|0O|O|N

O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0 |0

00|00 |0

49
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@ Logical Operation Instructions

INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |W|C PAGE
1514(1312(11]10/9/8(7|6|5/4(3|2|1|/0|Z|C|G
AND sfr,A sfr,Ac—sfr AA 111(0]0[1]0[1|0 1|1 r7|rg|r5|ra|r3|ro|rqi|rg|O|—|—
AND ¥Ycur,A cur,A—cur/\ A 111(0]0[ 111|001 |1 r7|rg|r5|ra|r3|ro|rqi|rp|O|—|—
AND [HL],A [HLLA—[HL]JAA|1|1]0|0|0|0[0|1]|0[|0f0|/0|1]|0[0|0|0|1|O—|—
AND [XY],A [XYLA—[XY]JAA[1[1]0[0[0[0[0[1[0[0[0[0[1[1]0[0|0]|1]|O|—|—
AND E:[HL],A  |E[HL] AE:[HLJAA[1|[1]0|0]0|0|0|1][0|/0|0[0|0[0|0|0|0|1]|O|—|—
AND E:[XY],A  |E[XY]A<E[XY]AA|1|1|0|0[0|0[0|1]|0|0|0(0|O0|1|0|0|0|1|O—|—
39
AND [HL+],A [HLLA[HLIAA, 1(1(040/0/0|0|1]0[0f0|0Of1|0|1]|0|0]|1[O—|O
HL«HL+1
[XYLA—[XY]AA,
AND [XY+],A XY XY+1 111(040/0/0|0|1]0[0|0O|Of1|1|1]|0[0]|1[O—|O
AND E:[HL+],A EHLLAETHLIAA, i111|/0/0(0j0|0|1|/0j0|0|0|O|0O|1T]|0|0|1|O|—|O
HLHL+
AND Exve] A [ERNTACEIIAA Yo To o100 1 0l0l0]0lol1/1]0/0]1|o—o
XYXY+1
AND Ycur#4  |cur,A<—cur \i4 111(0|1]0|1]ig|io|i1|ig|r7|re|r5|ra|r3|ro|ry|rg|O|—|—
AND [HL],#4  |[HL],A<~[HL]Ai4[1[1]0[{0[0|0|0|[1[0|0|0|1]1|0 ig|ix|if]|io|O|—|—
AND [XY],#4  |[XY],A<[XY]Ai4[1[1]0[0[0|0|0[1[0|0|0[1]1[1ig|ix]|it]|ig|O|—|—
AND E:[HL],#4 |E[HL]A<E[HLJA#4 [1[1]0[{0[0|0|0[1[0|0|0[1]0|0 |ig|iz]|if|io|O|—|—
AND E:[XY],#4 |E[XYJA<EXY]Ai4 [1[1]0[0[0|0|0[1[0|0|0[1]0[1ig|ix]|it]|ig|O|—|—
. |[HL],Ae=[HL] A i4, A o
AND [HL+],#i4 HLHL+1 111]10(0(0[0|{0|1|0|1]0[1 |10/ iz]|iz]|i1|ig|O Ol 40
o [[XY]A—[XY]Ai4, A .
AND [XY+],#i4 XY XY+ 111]10(0(0[0[{0|1 (0101 |1[1]izg]|io]i1|ig|O O
. . |E[HL] A—E:[HL] A4, I .
AND E:[HL+],#i4 HLHL+1 111{0/0/0[{0|0[{1]0[1[0|1[0|0|iz]|i2]|iy]io]O O
. - EIXY]AE XY Aid, N o
AND E:[XY+] #i4 XY XY+ 1 111]10(0(0[0[{0|1|0|1]0[1|0(1]izg]|iz]i1|ip|O O
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INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |(W|C PAGE
1514|13[12]11110|/9(8|7|6|5|4|3|2/1|0|Z|C|G
OR sfr,A sfr,Asfr VA 1(110(0(1]0{1[1]0[0|r7|rg|r5|ra(r3|ro|ry|rg|O|l—|—
OR ¥Ycur,A cur,A«cur VA 111{0(0[1{1|{1|{1]0|0|r7|rg|r5|ra|r3|ro|rq|rg|O|—|—
OR [HL],A [HL],A—[HL]VA|1|1]0|0|0|0|0|1|0]|0|0|0O|1[0]|0|0|1]0|O|—|—
OR [XY],A XY A—[XY]VA[1]|1]0|0|0|0|0|1][0/0[0|0[1/1][0|0[1|0|O|—|—
ORE:(HLL,A  |E[HLJA<E[HLVA |1]|1|0|0|0|0[0|1]|0|0|0|0|0|0|0|0|1|0|O|—|—
OREI[XY,A  [EIXYJA<E[XY]VA [1|1|0]|0|0|0[0|1[0|0[0|0|0|1|0|0[1]|0|O|—|—
82
OR [HL+],A [HL]’A“[HL]VAW 1lo0|0|ojojo|1|ofojo|O|1|0][1|0|1]0|O—|O
HLeHL+1
[XY],A—[XY] VA,
OR [XY+],A XY XV 1 1{1]/0|0f0j0|0|1|0]0[0|O|1[1][1|0[1]0]|O—|O
ORE[HLiA  [EHUACEIVA Lot ol ol0lol10]0l0l0lolol10]1 0]o—o
HLHL+1
ORE[viA  |EAEDIVA L 4ol o1ololol110]0]olo]ol1/1]0]1]0]o—0
XYXY+1
OR Yocur,#i4 cur,A«cur V i4 111011 1]|0]ig|io|iq|ig|r7|re|r5|ra|r3|ra|ry|rg|O|l—|—
OR [HL],#i4 [HL],A—[HL]Vi4|1[1]0/0/0]0|0|0|1]0[0|1|1[0]i3|ip|i1]ig|O|—|—
OR [XY],#i4 [XYLA—[XY]Vi4|1[1]0/0/0]0[0]|0|1][0[0|1|1[1]i3|i|i1]ig|O|—|—
ORE:[HL],#4 |E[HLJA<EHLVi4 | 1]1]0|0]|0|0[0|0|1|/0[0[1]0|0is]|iz|i1ip|O|—|—
ORE:[XY].#4 |EXY]A<E[XY]Vid | 1]1]0|0]|0|0[0[0|1|/0[0[1]0|1/ig]|iz|i1io|O|—|—
) HL],A«<[HL] Vi4, ]
OR [HL+] #i4 LLLHZE] 101(0/0[0[0|0|0[1][1]|0|1|1]0]i3]ix]i1]ig|Ol—|O]| 83
. XY],A<[XY] Vi4, ]
OR [XY+],#i4 E(Yix<\7+[1] 1{1]0]0fofoj0fo|1[1|0[1|1]1]is|izli1]ig|O—|O
- |E[HLLAE[HL] Vid, ]
OR E:[HL+],#i4 HL[<_|]_|L:[ ] 111]0]0(0[0|0[0|1][1/0[1/0]0]iz]|izi1]ig|O—|O
B XY]AEXY] Vid, ]
OR E:[XY+] #i4 X\Uw:[ ] 101]0(0(0]0|0|0|1[1[0]|1|0][1]i3]i|i1]ig|Ol—|O
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INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |W|C PAGE
1514/1312/1110|/9/8|7/6|5/4|3/2|1|0|(Z|C|G
XOR sfr,A sfr,A«sfrvA 1(110]0[1]0{1[1]0[1|r7|rg|r5(ra(r3(rolrq|rg|O|—|—
XOR ¥cur,A cur,A<—curvA 1]11{0|0[ 1| 1{1|{1]0|1]|r7|rg|r5|ra|r3|ro|rq|rg|O|—|—
XOR [HL],A [HL],A«<—[HL]VA |1|{1]{0(0|0[0|0O|1|0|0|0|0[1[{0|0|0|1|1]|O|—|—
XOR [XY],A [XY],A[XY]VA |1|1]0[0|0[0|O|1|0|0|0|O0[1[1T|0|0|1|1]|O|—|—
XORE:[HL],A  |E[HL]A<E[HL]vA |1|{1]0]0(0|0(0|1/0|0|0|0|0[0|0O|0O|1|1]|O|—|—
XOR E[XY],A [E[XYJA<E[XY]vA |1|{1]0]0(0|0(0|1|/0|0|0|0|0[1T|0|0O|1|1]|O|—|—
98
XOR [HL+],A LHL&];A‘_[HL]VA’HL‘_1 11o0]o|ojojo|1]|olojolol1]|0l1]0]/1]1]|O—|O
XOR [XY+],A m’A“[XYWA’XY“1 11o0]olololol1]|olololol1|1[1]0]1|1]|O—O
XOR E:[HL+],A E[HL AETHLIVA 1{1(040/040/0|1|0|0|0|0f00O|1]|0|1]|1]|O|—|O
HLHL+1
XOR E:[XY+],A BN AEIXY]7A 1{1(040/040/0|1|0|0|0|0fO1|1]|0|1]|1|O|—|O
XYXY+1
XOR Ycur,#4  |cur,A«curVi4 1110 11| 1]ig|io|iq]ig|r7|re|r5|ralr3|ra|ry|rg|O|—|—
XOR [HL],#i4  |[HL],A«—[HL]Vi4 |1{1]0]0[0|0(0|0|0|0|0|1|1]0/ig|io|i1|ip|O|—|—
XOR [XY],#4  |[XY],A<[XY]Vi4 |1{1]0]0[0[0(0|0|0|0|0|1|1][1][ig|ix|if|ip|O|—|—
XOR E:[HL],#i4 |E[HL]A<E[HL]vi4 |1{1]0]0[0|0(0|0|0|0|0|1]0]0/|ig|io|i1|ip|O|—|—
XOR E:[XY],#i4 |E[XYJA<E[XY]vi4 |1]{1]0]0[{0][0[0|0|0]|0|0|1]0]1]|ig|ix|if|ip|O|—]|—
. [HL],A«[HL]Vi4, I I .
XOR [HL],#i4 HLHL+1 111({0/0/0(0(/0|0|0[1]{0[1[1|0]ig|ia]i1]io|O|—]|O| 99
o [XY]A<[XY]Vi4, A .
XOR [XY+],#i4 XY XY+ 1(1({0/0/0(0(0|0|0[1][0[1[1|1]|iz]ix]i1]i0|O|—]O
. .« |[E[HL], AE:[HL]Vi4, A .
XOR E:[HL+],#i4 HLHLs 1 1{1({0/0/0(0/0|0|0[1]{0[1[0|0]iz]iz]i1]ig|O|—]O
. . [E[XY],A<E:[XY]Vi4, A I .
XOR E:[XY+],#i4 Y XY+ 1 1{1({0/0/0(0/0|0|0[1]{0[1[0|1]|izg]ip|i1]i0]|O|—]O
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@® Mask Operation Instructions

INSTRUCTION CODE FLAG
MNEMONIC | OPERATION (W PAGE
1514/131211110/9/8|7/6|/5/4/3|/2/1|0(Z|C |G
Transfer A.n to all bits not
MMOQV [HL]#m,A.n masked by (AL} AL 1 0/0{0/0|0n{|ng|0|1]1|1]0 mgmomymp|O|—|—
Transfer A.n to all bits not
MMOV [XY]#m,A.n masked by [XYJimeA[HL 1 0/0{0/0|0ng|ng| 0|1 |1 |1]1 |mgmomimg|O|—|— 0
. Transfer A.n to all bits not L
MMOQV E:[HL]#m,A.n masked by [HLme AL 1 0/0{0[0|0|nying|O|1|1|0]0 |mgmom4|mo|O
. Transfer A.n to all bits not L
MMOV E:[XY]#m,A.n masked by (V1M AL 1 0/0{0[0|0|nying|O|1|1|0]1 |mgmam4mplO
Test all bits
MTST sfr,A not masked sfr A 1 010(1|0|1 {1 |11 |r7|re|r5|ra|rg|rairi|rg|O|—|—
Test all bits
MTST Ycur,A not masked cur A 1 O[O (1 11 1|11 rrirg|r5|ra|r3|ro|ri|rg|O|—|—
Test all bits
MTST [HL],A Aot masked by HL] A 1 0o(o{0f0/0}1|0j0/0j0(1]|0|0[1|0O|1|O|—|—
Test all bits
MTST [XY],A not masked by [XY] A 1 o(o{0f0/0(1y0j0/0{01}{1|0[1 0|1 |O|—|—
) Test all bits L
MTST E:[HL],A Aot masked by EHL] A 1 0(0({0(0/0O}|1|0|0O|0O|0O|0O|0O|0O|1|0]|1]|O
) Test all bits |
MTST E:[XY],A not masked by E{XY] A 1 ojofojo0f0(t|0j0|0j0j|0O[1|0|1]0O|1T]|O 79
Test all bits
MTST [HL+],A  |not masked by [HL]A, | 1 0g|0/{0(0(0(1]0(0/0|0|1|0[1]|1T|0|1|O—|O
HLHL+1
Test all bits
MTST [XY+],A  |not masked by [XY]A, |1 0(0({0f0/0(1|0j0|0|0OT|1|1|{1|0|1]|O—|O
XYeXY+1
Test all bits
MTST E:[HL+],A |not masked by AE:[HL], | 1 0(o0({0(0/0(1|0j0J0|0O|0O|O|T|1|0|1]|O—|O
HLHL+1
Test all bits
MTST E:[XY+],A [not masked by AE:[XY], | 1 0(o0({0f0/0(1|0j0|0|0|0O|1|1|1|0]|1]|O—|O
XYeXY+1
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INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |W PAGE
15/14/13121110/9|8|(7/6/5(4|/3(2/1|/0|Z|C |G
Test all bits not
MTST Ycur,#m masked by cur #m 1 11011 |mgmemy|mg/r7|re|r5|ra|r3|ro|ri|rg|O|—|—
Test all bits
MTST [HL],#m not msked by [HL] #m 1 0[{0[{0[0(0(1|0]|0[{1]0]1|0 |m3m2mimg|O|—|—
Test all bits
MTST [XY],#m not msked by [XY] #m 1 0/0/0{0|0[1/0{0|1]0/|1]1 |mgmamyimp|O|—|—
) Test all bits
MTST E:[HL],#m not masked by E{HL] #m 1 0/0|0|0[0|1[0|0|1]|0]|0]O0 |m3mamimglO|—|—
. Test all bits
MTST E:[XY],#m not msked by E-XY] ém 1 0[{0[{0[0[0(1|0{0[{1]0]0|1 |m3mz2m4mg|O|—|—
Test all bits 80
MTST [HL+],#m | not masked by [HL] #m, | 1 0(0{0{0{0|1|{0|1|1]0]|1]0 mgmzmimoO|—|O
HLHL+
Test all bits
MTST [XY+],#m | not masked by [XY] #m, | 1 0{0[0[0(0|1|0]|1]{1][0]1[1|m3gm2imymg|O|—|O
XYeXY+1
Test all bits
WTSTETHU, gt masted byt nf 1] 1] 0|0 [0 0] 01/ 0]1]1]0 0|0 mgmami/mp|O|— O
HLHL+
Test all bits
WTSTEDXY+] ot masted by amf 1] 1] 0|0 [0 0] 01/ 0[1]1]0 |01 |mgmajmi/mp|O|— O
XYeXY+1
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MNEMONIC

OPERATION

w

INSTRUCTION CODE

15

14

13

12{1110

9

8

7

6

5

4

3

PAGE

MCLR Y¥cur,#m

Clear all bit
not masked by cur #m,
Ae—cur

1 Im3|ms

mi

Mo

r7

e

s

I4

r3

ro

MCLR [HL],#m

Clear all bit
not masked by [HL]
#m A[HL]

m3

ma

m

Mo

MCLR [XY],#m

Clear all bit
not masked by [XY]
#m,A[XY]

ms3

my

my

Mo

MCLR E:[HL],#m

Clear all bit
not masked by E:[HL]
#m,A—E:[HL]

mg3

my

my

Mo

MCLR E:[XY],#m

Clear all bit
not masked by E:[XY]
#m A<E:[XY]

mg3

my

my

Mo

MCLR [HL+],#m

Clear all bit
not masked by [HL]
#m, A[HL], HL<HL+

ms

my

my

Mo

MCLR [XY+],#m

Clear all bit
not masked by [XY]
#m A[XY] XYXY+

ms

my

my

Mo

MCLR E:[HL+],
#m

Clear all bit
not masked by E:[HL]
#m,AE:[HL] HLeHL+

—_

ms3

my

my

Mo

MCLR E:[XY+],
#m

Clear all bit
not masked by E:[XY]

#m ACEXY] XY XY+

ms

my

my

Mo

61
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MNEMONIC

OPERATION

w

INSTRUCTION CODE

15

14

13

1211110

9

8

7

6

5

4

3

PAGE

MSET Ycur,#m

Set all bits
not masked by cur #m,
Aecur

0 ms(msa

my

Mo

r7

[

]

Iy

r3

fo

MSET [HL],#m

Set all bits
not masked by [HL] #m,
Ae[HL]

m3

mp

m4

Mo

MSET [XY],#m

Set all bits
not masked by [XY] #m,
A[XY]

m3

mz

m4

Mo

MSET E:[HL],#m

Setall bits
not masked by E:[HL] #m,
AE:[HL]

m3

mz

m4

Mo

MSET E:[XY],#m

Set all bits
not masked by E:[XY] #m,
AE[XY]

m3

mz

m4

Mo

MSET [HL+],#m

Set all bits
not masked by [HL] #m,
Ac—[HL], HLe-HL+1

m3

mz

m4

Mo

MSET [XY+]#m

Set all bits
not masked by [XY] #m,
A[XY] XYe=XY+1

m3

ma

m1

Mo

MSET E:[HL+],
#m

Setall bits
not masked by E:[HL] #m,
AcE:[HL] HLe-HL+1

m3

ma

m1

Mo

MSET E:[XY+],
#m

Set all bits
not masked by E:[XY] #m,
AcE:[XY] XYe-XY41

m3

ma

m1

Mo

78
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MNEMONIC

OPERATION

w

INSTRUCTION CODE

15

12{1110

9

8

7

6

5

4

3

PAGE

MNOT ¥cur,#m

Invert all bits
not masked by cur #m,
Aecur

1 |[mg|mo

m4

Mo

r7

I

I's

Iy

r3

fo

MNOT [HL],#m

Invert all bits
not masked by [HL] #m,
Ac[HL]

m3

my

my

Mo

MNOT [XY],#m

Invert all bits
not masked by [XY] #m,
A[XY]

m3

my

my

Mo

MNOT E:[HL]#m

Invert all bits
not masked by E:[HL] #m,
AcE[HL]

m3

m2

m1

Mo

MNOT E:[XY]#m

Invert all bits
not masked by E:[XY] #m,
AcE:[XY]

m3

m2

my

Mo

MNOT [HL+],#m

Invert all bits
not masked by [HL] #m,
Ae[HL]HLHL+1

m3

m2

my

Mo

MNOT [XY+],#m

Invert all bits
not masked by [XY] #m,
A [XY] XYeXY+1

m3

m2

my

Mo

MNOT E:[HL+],
#m

Invert all bits
not masked by E:[HL] #m,
AcE:[HL] HLe-HL+1

m3

ma

my

Mo

MNOT E:[XY+],
#m

Invert all bits
not masked by E:[XY] #m,
AE:[XY] XYeXY+1

m3

my

my

Mo

63
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@ Bit Operation Instructions

INSTRUCTION CODE FLAG
MNEMONIC | OPERATION (W|C PAGE
15/14|131211(10/9/8(7/6|5/4|/3|2/1|0|Z|C|G
BMOV [HL].n,A.n - |[HL].ne-AnA[HL]{ 1 {1010/ 0|0 |0 |ny|ng|O 1|1 |1|0]|r3|ro|rq|rg|O|—|—
BMOV [XY].n,An |[XY].ne=AnA<[XY][1][1[0/0/0|0|0|ny|ng|O |1 |1 |1 |1]|r3|ro|rq|rp|O|—|— 23
BMOV E:[HL].n,A.n |EHL].nAnA<EHL] [ 1 {1010/ 0| 0|0 |ny|ng| 0|1 [1/0|0|r3|ro|rq|rg|O|—|—
BMOV E:[XY].n,An [E:(XY].neAnA<EXY]| 1|1 [0[0[0| 0|0 |ny|{ng| 0|1 1[0 |1]r3|ra|rq|ro|O|—|—
BTST ¥cur.n cur.n bit test 111({1]0] 1|1 |ngna|nq|ng|r7|re|rs|ra|r3|ro|ri|rg|O|—|—
BTST [HL].n [HL].n bit test 111/0/0({0{0|0|1({0]|0|1]0|1|0(n3g/n2{ny|ng|{O|—|—
BTST [XY].n [XY].n bit test 111]0/0({0[0|0|1({0]0[1]0|1|1|n3/n2{n{|ng|{O|—|—
BTST E:[HL].n |E:[HL].n bittest {110/ 0|0|0|0|1]{0|0[1|0|0|0|n3|n2{nqyng|O|—|—
BTSTE:[XY].n |E:[XY].nbittest |1{1]0/0({0{0|0|1[{0]|0[{1]|0|0|1|n3/n2|ny|ng|O|—|—
[HL].n, bit test _
BTST [HL+].n HLeHL+1 1{1]0/0(0[0|0|1({0|1{1]0|1|0|n3|n2|ny|ng|O O| 46
[XY].n, bit test _
BTST [XY+].n XY XY+ 1 1{1]0/0(0[0|0|1({0|1{1]0|1[1|n3|n2|ny|ng|O O
. E:[HL].n, bit test .
BTST E:[HL+].n HLe_HL+1 1{1]/0/0(0[0|0|1({0|1{1]0/0|0 |n3|n2|ny|ng|O O
. E:[XY].n, bit test .
BTST E:[XY+].n XY XY+ 1{1]0/0(0[0|0|1({0|1{1]0/0([1|n3|n2|ny|ng|O O
BCLR ¥cur.n cur.ne0,A—cur [ 1[{1[{0|1/0]|1 |ng|na|ni|nglr7|rel|r5|ra|rs|ro|ri|rg|O|—|—
BCLR [HL].n [HL].n<=0A~[HL] [1]{1]0/0/0[0|0|1/0[0|0|1|1|0n3{n2{ny|ng|{O|—|—
BCLR [XY].n [XY].ne0A<~[XY] | 1]{1]0[0|0|0|0|1|0|0|0|1|1[1|n3n2|n{|ng|O|—|—
BCLR E:[HL].n  |EJ[HL].n<-0A«E:HL]| 1{1]0/0({0{0|0|1[{0]|0|{0|1|0|0|n3/n2|ny|ng|O|—|—
BCLR E:[XY].n  |E[XY].ne-0,A<E:XY][ 110/ 0|0|0|0|1]{0|0[0|1|0|1]|n3g|n2{nq|ng|O|—|—
[HL].n«=0,A«[HL], _
BCLR [HL+].n HLe HL+1 1{1]0/0(0[0|0|1({0|1{0|1|1|0|n3|n2|ny|ng|O O] 42
[XY].n0,A[XY], _
BCLR [XY+].n XY XY+ 1 1{1]0/0(0[0|0|1({0}|1{0|1|1[1]|n3|n2|ny|ng|O O
. E:[HL].ne-0,A<E:[HL], _
BCLR E:[HL+].n HLeHLs1 1{1]/0/0(0[0|0|1({0|1{0|1/0|0|n3|n2|ny|ng|O O
. E:[XY].ne0,AE[XY], .
BCLR E:[XY+].n XY 1{1]/0/0(0[0|0|1({0|1{0|1/0([1|n3|n2|ny|ng|O O
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INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |W|C PAGE
15114/13/12/11/10/9|8|7|6/5|4|3| 2|1/ 0|Z|Cc|G
BSET Ycur.n cur.ne<1,A—cur [ 1[{1[{0|1/1]|0|n3|n2{ni|nglr7|re|r5|ra|rs|ro{rq|rg|—|—|—
BSET [HLL.n  |[HUn—1A[HL | 1] 1[0 0] olololal1]a]o|1]1]0 |nslng|ns|ng|———
BSET [XY].n  |XYl.n—tApxv] [1]1]0l0lolo]olo|1]alo1]1]1 ] ns|nsns|ne|———
BSET E:[HLLn |E[HUnTA—EHY| 1] 1[0 0] olololal1]0]o|1]0]0 [nslng|ns|ng|———
BSETE:XY].n  [EpVnetAEXV|[ 1] 1[0/ 0]olo]olo|1]0l01]0 |1 ns|nsns|ne|———
BSET [HL+].n [HHLLL&S{AF[HL]' 111]0loolololo|1]1]0[1/1]0!ns|nalnino|——|0]| 45
BSET [XY+].n %ﬁ;‘(ﬁ{“*[xﬂ' 111]olololololo|1]1]0]1/1]1 nslng ns|ngl—— 0O
BSET E:[HL+].n E{HE;LA‘_E[HHW 11olololololol1]1]0/1]0]0]|ns|nlns|nel——|O
BSET E:[XY+].n )E(yg)]&:““*:[xﬂw 11olololojolol1]1]0/1]0]|1]|ns|nz|nt|ne|——|0
BNOT ¥cur.n  [eurnecurnAecur | 1[1/0| 11| 1 |n3|n2|nq|nolr7|re|rs|ralra|ra|ry|rg|O|—|—
BNOT [HL].n  |[HUnTAOmA—Hy| 1] 1[0 o]0 o]0 11110 [na|na || no|0|—[—
BNOT [XY].n  [XVlnelinAcpv| 1] 1[0 0] 0 11171 na|na[m [ no |0 |—[—
BNOT E:[HL].n Ef{:H'”“E[H”'”'A“ 1{1]0lolololololololo]1]0]0!|nsna|ni|nelO|——
BNOT E:[XY].n Efm'”“E:[XY]'”’A“ 111]0|alolololalalolo|1]0]1|nslna|nilng|O|——
BNOT [HL+].n mﬂﬂ”'"’“m”w 11o/0/ololololol1]0]1]1]0]nslnslnslne|o|—0] *
BNOT [XY+].n %\Q;ﬂ”'n’m‘m}w 1{0lolololololol1]0/1]1]1]|ns|nalni|ne|Ol—l0
_ E[HLnEF A
BNOT E-HLeLn |ty | 1[ 1] 000 0 o]0 0] 1]0]1 00 ns|nz|m ne|0|—O
_ E XY EPVIn A
BNOT EXY+1n |y vt | 1| 1] 0100 0 0] 0 0] 1]0]1 01 ng|nz|mne|0|— O
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@® ROM Table Reference Instructions

INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |W|C PAGE
15/14/13121110/9/8|7|/6/5(/4/3|2|/1|(0|Z|C|G
'[VI'%‘Z\\]’HB ML g He®ayss | 1] 20 o] olololol1]1]olol1]olo]o|1 0 ———
'[‘g(z\\]’HB XYL Aoy pxvtje®ayss | 1120 00| oloo|1]1]0]ol1]1]0]0/1]0|———
MOVHB EHL, [EMHLLETHL+TI—{ 1 | 501 010 0l0 1ol 1111010 0 00 010 ———
[RA] (RA)15-8
MOVHB EXY], [EDVLEXY+H 1 [ 1010l 0l olol1!110l0l0l1l0l0l1]0 =l
[RA] (RA)15-8 69
MOVHB [HL+], |[HL],[HL+1]¢-(RA) 5.5, e
[RA] HLeHLs2 1/2|10/0/0{0|0|0O|1|1|0|0|1T|0|1]0]1]O0 O
MOVHB [XY+], |[XY],[XY+1]<(RA)15.5, L
[RA] XY XY22 112{0/0{0/0|0(0|1[1|0|0|1|1|1]0|1]0 O
MOVHB E:[HL+], |E:[HL],E:[HL+1] BB
[RA] (RA)1s.5 HLeHL+2 112{0/0(0/0|0(0|1]1]|0(0|0|0|1]0|1]0 @)
MOVHB E:[XY+], [E:[XY].EIXY+1]— e
[RA] (RA)15.5.XYXY+2 1/2|10/0/0{0|0|0O|1{1{0/0|0O|1|{1]0]1]O0 O
MOVHB [HL],  |[HL],[HL+1]« 2|3 o|0/0/0(0j0Of1|1/0|0|1|0|0[1|0|0 N
cadr16 (cadr16)15-5 a151a14/21312/11(10| A9 | Ag| a7 |Ap | a5 | a4 |3 |A2 | A1 | dp
MOVHB [XY],  [[XY],[XY+1]« 2|3 o|0/0/0{0j0Of1|1/0|0|1|1]|0[1|0|0 N
cadr16 (cadr16)15-5 a151a14/213212/11(10| A9 | Ag| a7 |Ap a5 | a4 | a3 |A2 | A1 | dp
MOVHB E:[HL], |E:[HLLE(HL+1]e , | 0/0/0j0j0j0j1j1]0]0j0j0O 01|00} | |
cadr16 (cadr16)15-5 a151a1421312111(10| A9 | Ag| a7 |Ap a5 | a4 | A3 |A2 | A1 | dp
MOVHB E:[XY], |EIXVLEXY+1]e, | o 0/0/0]0j0j0j1j1]0]0J0 1|0 1|00} | |
cadr16 (cadr16)15.g a{5/a14/a13la12d11/a10| ag| ag|a7 |ag |a5|a4 |a3|a2|aq |ag 70
MOVHB [HL+], [[HL],[HL+1]« o|0/{0j0|0|0Of1|1/0|0|1|0|1T[1|0/0
213 —\—l0
cadr16 (cadr16)15.5 HLe-HL+2 ay5|a14/a13ja12a11(a10| ag | Ag| a7 |ag | a5 |a4| a3 [a2| a1 |ag
MOVHB [XY+], |IXY],[XY+1]« 0|0j{0j0|0|0Of1|1/0|0|1|1]|1[1|0|0
213 —\—l0
cadr16 (cadr16)15. XYe-XY+2 a15|a14/a13ja12a11(a10| ag | ag| a7 |ag | a5 |a4| a3 [a2| a1 |ag
MOVHB E:[HL+], [E:[HL].E:[HL+]e o/joj0j0j0j0Of1/1]|0]0j0O)O|1]|1]0)0
213 —\—l0
cadr16 (cadr16)15.5 HLe-HL+2 a15|a14/a13ja12a11(a10| ag | ag| a7 |ag | a5 |a4| a3 [a2| a1 |ag
MOVHB E:[XY+], [EXY].E[XY+1]e 0/joj0j0j0j0Of1/1]|0]0OjO1]|1]1]0)0
213 —\—l0
cadr16 (cadr16)15. XYe-XY+2 a15|a14/a13ja12a11(a10| ag | | a7 |ag | a5 |a4 | a3 |a2| a1 |ag




nX-4/250/300 Core Instruction Manual
Chapter 2 Instruction set

INSTRUCTION CODE FLAG
MNEMONIC | OPERATION (W|C PAGE
1514131121110/ 9(/8|7/6/5|4(/3|2/1/0|Z|C|G
'[\’F"(z\\]’LB[HL]’ HLL L@y | 1] 20| 00| ololol1]1]alol1]0lo]01]1]|———
'[\g‘z\‘]’LB[XY]’ (XY ]—(RA0| 1 | 2[00l oo ool1]1]o]al1]1]0]01[1]|——|—
MOVLB E:[HL], E:[HL],E:[HL+1]<—1 ololololololol1/1l0lololololol1]1|———
[RA] (RA)7-0
MOVLB E:[XY], |E:[XY]E:[XY+1]e R
[RA] (RA)7.0 1({2(0/0/0(0/0|0|1]|1]|0|0O|0O(1]0|0O]|1 1 7
MOVLB [HL+], |[HL],[HL+1]<(RA)7.q, .
[RA] HL HL+2 112|10(0{0(0[0(0|1|{1/0|0O|1[0O(1([0|1]|1 O
MOVLB [XY+], |[XY],[XY+1]<(RA)7.q, .
[RA] XY XY42 1{2(0/0/0(0j0|0O|1|1]{0O|O|1(T1]1]{0]|11 O
MOVLB E:[HL+], [EHL].E[HL+1] N
[RA] (RA)7.0 HL-HL+2 1({2(0/0/0(0/0|0O|1]|1]|0|0|0O(O]1|0O]|11 O
MOVLB E:[XY+], [E:[XY]E[XY+1] BN
[RA] (RA)7.0.XYXY42 1(2|10(0{0[0[0(0|1|{1/0|0|O[1(1(0|1]|1 O
MOVLB [HL],  |[HL],[HL+1]« 0(0{0|0/0j0O|1|41}0|0|1|0Oj0O|1|0|1
2|3 =
cadr16 (cadr16)7~0 a15/a14/a13|a12a11(a0| ag | ag |a7 |ag |a5 | a4 |a3 |a2 |21 |Ag
MOVLB [XY],  |[XY][XY+1]« o3 0/0j0j0j0j0|tj1j0j0 1|10 jtjo 1} | |
cadr16 (cadr16)7~0 a15/a14/a13|a12a11(a0| ag | ag |a7 |ag |a5|as |a3 |a2 (a1 |Ag
MOVLB EXHL], [EHLLETHL ]| , | | 0100100 0 1] 1]0 0j0f0jojtjoft| | |
cadr16 (cadr16)7~0 a15/a14/a13|a12a11(a0| ag | ag |a7 |ag |a5|as |a3 |a2 (a1 |Ag
MOVLB EXY], [EDXYEXY4]e| , [ | 01001010 0 1/ 1]0 0 j0frjojrjoft| | |
cadr16 (cadr16)7-9 a15/a14/a13a12211/10| ag| g | a7 |ap | a5 |aq |a3 | a2 | a1 | Qg 72
MOVLB [HL+], |[HL],[HL+1]« 0(0{0|{0j0j0O|1|10|0O|1|O}1|1|0|1
213 —|—l0
cadr16 (cadr1B)7.o HLe-HL+2 a15/a14/a13a12a11{a10| a9 | ag|ay |ap |as | a4 | a3 |az a1 | Ao
MOVLB [XY+], |[XY],[XY+1]« 0({0{0|00|0O|1|1|0|0O|T|1}|1|1|0|1
213 —|—l0
cadr16 (cadr1B)7.o XY«-XY+2 a15/a14/a13a12a11{a10| a9 | ag|ay |ap |as | a4 | a3 |az a1 | Ao
MOVLB E:[HL+], [E{HLLE[HL+1} o/ojojojojo[1]1]o]o]ofa]1]1]0]1
213 —|—l0
cadr16 (cadr1B)7.o HLe-HL+2 a15/a14/a13a12a11{a10| a9 | ag|ay |ap |as | a4 | a3 |az a1 | Ao
MOVLB E:[XY-1], [EXYLEXY+1] o/ojojolofo[1]1]o]oof1]1]1]0]1
213 —|—l0
cadr16 (cadr1B)7.o XY«-XY+2 a15/a14/a13a12a11/a10| a9 | ag|ay |ap |as | a4 | a3 |az a1 | Ao




nX-4/250/300 Core Instruction Manual
Chapter 2 Instruction set

@® External Memory Transfer Instructions

INSTRUCTION CODE FLAG

MNEMONIC | OPERATION |W PAGE
15/14/1311211/10/ 9| 8| 7| 6| 5| 4 z/cla

'[VF'&‘]’XB (AL g He)—®a) [ 1] 2|00 oo olo]1]1]0l0o]1]0 —|—|—

'[\g%\]’XB XYL v xvtgera) [ 1] 2 0o ofololo|1]1]olo]1]|1 —|—|=

?Q%YXB EWALL emueme—@n] 1 12] 0ol olololol1/1]0l0]0]0 ——|=

MOVXB E:[XY], |r.vure. .

) EDVIENYI<RM| 1|20 0lo]ololol1]1]0]00]1 "

MOVXB [HL+], |[HL],[HL+1](RA), BB

vt o 1{2]olololololo1/1]0l0l1]0 o

MOVXB [XY+], |[XYL,[XY+1](RA), BN

A A 112]0lololololol1/1]0]0][1]1 o

MOVXB E:[HL+], |EHLLEHL+1]—(RA), B

] el 1{2]olololololo/1/1]0l0lo]0 o

MOVXB E:[XY+], |EXYLEXY+1]—(RA), BB

vt Shen 1{2]0/0lolojolal1]|1]0]0 0]1 o

'[Vl'ﬂ’XB [RALlRayHLLHL+1] [ 1] 3]0 o] olololo|1]1]0]o|1]0 ——|=

'[\;'(3\]’)(3 [RAL | Rayepvppxvs1] [ 113100 ofololo]1]1]olo]1]|1 —|—|—

E’,'[OI_\l’SB [RAL | RayEqHEHL) [ 1]3 |0 0 0ol o]o]1]1]0l0]o]0 —|—|—

MOVXB [RA], i .

Do (RAEpVIENYH]| 1|30 0lo]ololol1]1]0]00]1 e

MOVXB [RA], |(RA)[HL],[HL+1], B

e (WA I 1(3]olololololo1/1]0l0l1]0 o

MOVXB [RA],  |(RA)—[XY],IXY+1], BB

v e 1(3]o/oloojolol1]1]0]01]1 o

MOVXB [RA], |(RAJEHLLE[HL+], BN

L W 113/0lo|olololol1/1]/0/0]0/0 o

MOVXB [RA], |(RAJEXYLEXY+1], B

o v 1(3]o/oloojolal1]1]0]0 0]1 o
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INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |W PAGE
15/14/13[121110/9|8|7|6|5/4|3|2/1/0|Z|C|G
ojojojo|o|o|1|1|1|1]|1]|0|0|0|0]|O
Mg\%B [HL [HL],[HL+1](xadr16)| 2 —|—
xadr ay5a14/213a12/a11(a10| g | Ag| a7 |Ap |a5 |a4 | a3 | A2 a1 |Ag
ojojojo|o|o|1|1|1|1|1]|1]|0|0|0]|O
Mg\%B (XY, [XY],[XY+1]¢(xadr16)| 2 —|—
xadr ay5a14/213a12/11(a10| g | Ag| a7 |Ap |a5 |a4 | a3 | A2 a1 |Ag
MOVXB E:[HL], [E:[HL] E:(HL+1]e| , 0/0/0j0j0j0j1j1|1]1]0j0j0j0]0O 0] | |
xadr16 (xadr16) a15/a14/a13ja12/211|a10| a9 | ag |7 |8p |a5|a4 |A3 |A2 (21 |Ap
MOVXB E:[XY], [EXY]E[XY+1]e| 0/0/0j0j0j0j1j1|1]1]0j1]0j0]0O 0] | |
xadr16 (xadr16) ais/a14/a13aodi1ja1p| ag| ag|ay |ag |as |as |ag |a2|aq |ag 74
MOVXB [HL+],  [[HL][HL]e(xadr6); 0jgjoj0j0j0O 11|11 j1/0]1]0]0)0 _lo
xadr16 HLe-HL+2 as|at4a1aaiz@i1(aso| ag| ag|az | ag |as |a4 |a |az|as |ag
MOVXB [XY+], ~ [XY][XY+1]e(xadr6); ojgjojojojojtj1j1j1j1j1j1/0j/0)0 _lo
xadr16 KYeXY+2 as|at4a1aaiz@i1(aso| ag| ag|az | ag |as |a4 |a |az|as |ag
MOVXB E:[HL+], |E:[HL] E:[HL+1] 0/jo/0j0j0j0O 1 1|1 ]|1]0/0O]1]0]0)O
2 —|0
xadr16 (xadr16), HL«HL+2 a15a14/213a12/11(a10| g | Ag| a7 |Ap |a5 |a4 | a3 | A2 a1 |Ag
MOVXB E:[XY+], [E:[XY]E[XY+1] 0/jgjo0j0j0j0O 1 1|1 ]1]0O/1]1]0]0)0
2 —|0
xadr16 (xadr16),XY -XY+2 a15a14/213a12/211(a10| g | Ag| a7 |Ap |a5 |a4 | a3 | A2 a1 |Ag
0[0[0[0|0|O0O|1|1][1][1]1]0]0[0|0]1
MH(EVXB Xa0rT, s irt6)e[HLL L] | 2 —|—
(HL] d15/d14(d13/d12/d11/d10| d9| dg|d7 |de |d5|d4 A3 |d2|aq |do
0[0[0[0|0|O0O|1|[1][1][1][1][1]0]0]|0]1
“;'(?(VXB XadrtB, | drtg)epevy vt 2 —|—
(XY] d15/d14(d13/d12/d11/d10| d9| dg|d7 |de |d5|d4 A3 |d2|aq |do
MOVXB xadr16, |(vadriB)-EHLLE: | , 0/0j0j0j0j0j1j1j1]1j0j0j0j0j0O 1] | |
E:[HL] [HL+1] d15/d14(d13/d12/d11/d10| d9| dg|d7 |de |d5|d4 A3 |d2|aq |do
MOVXB xadr16, |(xadriB)-EXY]E: | , 0/0j0j0j0j0 1|11 1|01 j0j0j0O 1} | |
E:[XY] [XY+1] ais|a14/a{3la12/a11210| a9 | ag|a7 |ag | a5 |a4 |az a2 |a1 |ag 76
MOVXB xadr16, |(xadri6)[HL],[HL+1] ) 0/j0jojojojoj1j1j1j1j1j0/1/0j01 _lo
(HL+] HLeHL+2 a15/a14a13/a12/a11/a10| ag| ag |a7 |p | a5 | a4 |a3 |A2 |21 |ag
MOVXB xadr16, |(xadri6e-[XY][XY4]} , ojgjojojojo 1 1|t |11 /1 /1]0j0|1 _lo
(XY+] KYXY42 a15/a14a13/a12/a11/a10| ag| ag |a7 |p | a5 | a4 |a3 |A2 |21 |ag
MOVXB xadr16, |(xadr16)«E:[HL],E: ojgjo0j0j0jO 1 1|1 |1]0j/0/1]0]0O1
. 2 —|O
E:[HL+] [HL+1],HLHL+2 a15/a14a13/a12/a11/a10| ag| ag |a7 |ap | a5 | a4 |a3 |A2 |21 |ag
MOVXB xadr16, |(xadriB)E[XY]E: | , ojgjojo0jojO 1 1|1 |10 /1 /1]0]01 _lo
E:[XY+] [XY+1].XYXY+2 a15/a14/a13/a12/a11/a10| ag| ag |a7 |ap | a5 | a4 |a3 |A2 |21 |Ag
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@® Stack Operation Instructions

INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |W|C PAGE
15/14/13121110/9/8|7|/6/5/4/3|2/1|(0|Z|C|G
(RSP)«—{FLAG,AHL}, S I
PUSH HL RSPL_RSP+1 112|/0/0(0/0|0|0O|0|0O|0|O|O|1|0O|0|0]|O 85
(RSP)«{CBR,EBR XY}, S I
PUSH XY RSP RSP+ 112|/0/0(0|0|0|O|0O|O|0O|O|O|1|0O|0|0]1 86
RSP«RSP-1,
POP HL (FLAG A HL)c_(RSP) 112|/0/0(0[0|0(0(0]|0|0|0|0O|1]0]|0|1|0[O|O|O]| 84
POP XY RSP<RSP-1, .
(CBREBR XY)<_(RSP) 112/0/0(0/0|0|0|0|0O|0|O|O|1[0O|0O|1]1 85
@ Flag Operation Instructions
INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |W|C PAGE
15(14/1312(1110/9/8|7|6|5/4/3(2/1|/0|Z|C|G
FCLR G G0 1{1/0/0(0/0{0|0|0|0|0|0|0|0[0|0|1]|0|—|—|O]| 53
FCLR C C<0 1{1/0/0(0/0|0|0|0]|0|0|0|0O|0O[0O|O0|1]|1|—|O|—]| 52
FCLR Z 7«0 1{1/0/0(0/0{0|0|0|0|0|0|0|0[0|1]0]|0|O|—|—]| 53
FCLR FLAG Z,C,G<0 1{1/0/0(0/0|0|0|0]|0|0|0|0O|0O[0|1]0]|1|O|—|—]| 52
FSET G Ge 1{1/0/0(0/0{0|0|0|0[{0|0|0|0[0|1|1]0|—|—|O]| 55
FSETC Ce1 1{1/0/0(0[0[{0|0|0]|0|0|0|0O|0O|O|1]|1|1|—|O|—| 54
FSET Z Ze 1{1/0/0(0/0{0|0|0/0|{0|0|0|0[1]0|0|0|O|—|—]| 55
FSET FLAG Z,0,G<0 1{1/0/0(0/0[{0|0|0]|0|0|0|0|0[1]0]|0|1|O|O|O]| 54
@® Branch Instructions
INSTRUCTION CODE FLAG
MNEMONIC | OPERATION (W|C PAGE
15/14/131211110/9/8|7|/6/5/4/3|2|/1|(0|Z|C|G
o|o040(0|0|0|0f0O|0O|O|O|1|0O|1]0]|0
LJMP cadr16  |PC«cadri6 2|2 —|—| 60
0| 0 |ay3jat2@i1(aio|ag|ag|ay |ap |a5|a4 |3 A2 |1 |Ag
JMP cadri12 PCi1.o¢=cadr1i2 [1]|1]1|1 0 [aj1/a1p|ag|ag|ay |ag |as|a4|az|az|as|ag|—|—|—| 59
SJMP radr8 PC«Next PC+radr8 | 1| 1|0|0 0/1/0|0|a7|1 |ag|as|ag|ag|ag|a|ag|—|—|—| 94
JMP PC+A PC«—PC+A+1 111]0]0 o(ojojojojof0f0j{1j0|t1|1|{1|—|——| 59
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@® Conditional Branch Instructions

INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |W PAGE
15(14(1312(1110/9(8|7|6|(5/4(3|2/1(0|(Z|C |G
BC radr8 if C=1 then
BLT radr8 PCe-Next PC+adiB(<) 1 0/0(0|0|1|0|1]ar|0 |ag|as|ag|az|az|a|ag|—|—|—
BNC radr8 if =0 then
Y—— PCeNext PCHadiB(2) 1 0/0({0|0|1|0|1]ar|1 |ag|as|ag|az|az|a|ag|—|—|—
BZ radr8 if Z=1 then
P~ PCeNext PC+adrd(=) 1 0/0(0|0|1|1|0ar|0 |ag|as|ag|az|az|a|ag|—|—|—
BNZ radr8 if Z=0 then 41
BNE radr3 PCeNext PC+adiB() 1 0/0(0|0|1|1|0ar|1 |ag|as|ag|az|az|a|ag|—|—|—
if (C=1)\/(Z=1) then
BLE radr8 PCeNext PC4radrBiS) 1 0/0{0|0|1|1]|1|a7|0 |ag|as|as|ag|az|ay|ag|—|—|—
if (C=0)/\ (Z=0) then
BGT radr8 PCeNext PC+adr(>) 1 0/0(0|0|1|1]|1]ar|1 |ag|as|ag|az|az|a|ag|—|—|—
if G=0 then
BNG radr8 PCeNext PCsradr8 1 0/0{0|0|1|0|0a7|0 |ag|as|as|az|az|ay|ag|—|—|—
@® Call/return Instructions
INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |W PAGE
15(14(1312(11]110/9|8|7|/6|5/4(3|2/1(0|Z|C|G
o|o0jo0j0|0Of0O|OfO|O|O|O|1|0O|1]|0O]T
LCAL cadri6 éSPP):EC,PCecadHG, 9 N T e
<SP+ a15/a14{a13|a12/a11/a10| a9 | g |a7 |2p |35 [A4 |A3 |A2| A1 |Ap
SP)«PC,PCy1..
CAL cadr12 gad?E,SPeg;Jfr 1 111]1]1aj1a0|ag|ag|az |ag|as|a4|as|az|ay |ag|—|—|—| 47
RT PC«(SP)+1,SP<SP-1| 1 ojofojo|j0|0f0j0fj0j0OjO0O(O(T|O|1|{1]|—|—|—] 89
RTI PO(SPI.SPSP=h 4 14 100 0|00 lo|olo]olololo]1]1]00|———]| 89
MIE<1
PC«(SP)+1,SP«SP-1
RTNMI MIE<Pre-interrupt | 1 o|jojo0|/oj0|o0fo0j0|0f0O|0|O|1|1|O|T1|—|—|—]| 90
MIE state
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@® Control Instructions

INSTRUCTION CODE FLAG
MNEMONIC | OPERATION |W|C PAGE
15/14/1312111(10/9|8|7|6|/5|/4|3|2|1|(0|Z|C|G
NOP NO OPERATION (1|1|0/0|0f0O/O|0O|0|0O(0|0|0|0|0|0|0|O0|—|—|—] 81
HALT HALT CPU 1(1/0/0/0/0(0|0|0|0|0|0O|0[0|0|0|O|1|—|—|—]| 56
El MIE<1 1(1]0/0/0(0(0|0|0f0|0|0O|0[O|1|1|1]|0|—|—|—]| 51
DI MIE«<0 1(1]0(0|0j0(0|0|0|0|0|O|O(O|1|1|1|1|—|—|—]| 51
INCB HL HLHL+1 1(1/0/0/0/0(0|0|0|0|0|0|0[1]|1]0|0|0|——|O| 58
INCB XY XY<—XY+1 1(1/0{0/0/0(0|0|0|0|0|0|0[1]|1]0|0|1|——]|O| 58
INCW RA RA<RA+1 1(1/0(0/0{0(0|0|0|0|0|0|0[1]|1]0|1|0|——|O| 58
MOV CBR#i4  |CBR«i4 1(1]0[0/0{0[{0|0|0|0|0|0|1][1]ig]io|iq]io|—|—]|—]| 68
MOV EBR,#i4  |EBR«i4 1(1/0(0/0{0({0|0|0|0|0|0|1[0]i3]io|iq]io|—|—]|—]| 68
MOV RAO#i4  |RAO«i4 1(1/0{0/0{0[{0|0|1|/0|0|0|0/[0]ig]io|iq]io|—|—]|—]| 68
MOV RA1,#4  |RA1«i4 1(1/0(0/0{0({0|0|1|/0|0|0|0(1]ig]io|iq]io|—|—]|—]| 68
MOV RA2 #i4  |RA2«i4 1(1/0[0/0{0[{0|0|1|/0|0|0|1]0]ig]io|iq]io|—|—]|—]| 68
MOV RA3,#i4  |RA3«i4 1(110(0/0{0({0|0[1|0|0|0|1][1]ig]io|iq]io|—|—]|—]| 68
MOV H,#i4 Hei4 1(1]0[0/0{0[{0|0|0|1|0|0|1][1]ig]io|iq]io|—|—]|—]| 68
MOV L,#i4 L<i4 1(1/0(0/0{0({0|0|0|1|{0|0|1[0]i3]io|iq]io|—|—]|—]| 68
MOV X,#i4 X<—i4 1(1]0[0/0{0[{0|0|0|1|0|0|0(1]ig]io|iq]io|—|—]|—]| 68
MOV'Y #i4 Yeid 1(1/0(0/0{0({0|0|0|1|{0|0|0/[0]ig]io|iq]io|—|—]|—]| 68
MSA cadr16 Melody output starts| 2 | 3 0/0/0]0/0]0/0]0j0]0/0}T]0jT]1)0 —|—| 77
a15214/a13/a12@11|a10| a9 | ag |87 |ap |85 |a4 |a3 |A2| A1 |0




nX-4/250/300 Core Instruction Manual

Chapter 2 Instruction set

e

INSTRUCTION DESCRIPTIONS

Instructions are detailed below. Refer to the following guides for information.

Indicates items that can be described in the instruc-

=
o
S
o
ie]
®
=
Y]
]
o

Indicates the function using symbols

Description

Describes the instruction and gives precautions in
se

C

Indicates flags affected by execution of the instruc-
tion

Codes/Cycles

Indicates the instruction operand, instruction code
and machine cycle

<ltem name>

Description

Codes/Cycles
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ADC Obj, A (add data memory and accumulator with carry)

For no post-increment: sfr, ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

obj, A« obj+A+C
(for post-increment)
HL < HL + 1 or XY <« XY + 1

Description

The data memory specified by obj is added to the accumulator and the carry flag,
and the results stored to data memory and the accumulator. For post-incremented
operations, the HL or XY register is then incremented.

Flags affected by execution of this instruction Z c G
Flag change conditions
ifobj+ A+C=0 O O O
then Z « 1
elseZ« 0
if obj + A+ C > OFH
then C « 1
elseC«0
(for post-increment)
ifHL+1=00orXY+1=0

then G « 1
else G« 0
Operand Instruction Code Machine
15]14[13[12][11]10]/ 9[8[ 7[6[5/4a |32 [ 1] 0| Cycle
sfr, A 0,0 1,0]0, 1,0, 1 |r7 g, 15, 14|03, 11,0 1
Yeur, A 0,0, 1, 1]0, 1,0 ,1|r7 r6,15,T4|r3, 2,11, Tp 1
[HL], A 0,0,0,0[{0,1,0,1/0,0,1,0/0,0,1,1 1
[XY], A 0,0,0,0[{0,1,0,1/0,0,1,1/0,0,1 1 1
E:[HL], A 0,0,0,0/0,1,0,1[0,0,0,0[0,0,1,1 1
E:[XY], A 0,0,0,0/0,1,0,1[0,0,0,1[0,0,1,1 1
[HL+], A 0,0,0,0/0,1,0,1[0,0,1,0[1,0,1,1 1
[XY+], A 0,0,0,0/0,1,0,1][0,0,1,1[1,0,1, 1 1
E:[HL+], A 0,0,0,0/0,1,0,1[0,0,0,0[1,0,1,1 1
E:[XY+], A 0,0,0,0[0,1,0,1/0,0,0,1/1,0,1, 1 1
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ADCD obj, A

For no post-increment: sfr, ¥cur, [HL], [XY], E:[HL], E:[XY]

For post-increment:

Description

[HL+], [XY+], E:[HL+], E:[XY+]

obj, A « decimal adjust {obj + A + C}

(for post-increment)

HL < HL + 1 or XY « XY + 1

(add data memory and accumulator decimal adjustment, with carry)

The data memory specified by obj is added to the accumulator and the carry flag,
and the results stored to data memory and the accumulator if 9 or less. If the results
are greater than 9, the decimal adjustment 6H is added and the results stored to data
memory and the accumulator. For post-incremented operations, the HL or XY
register is then incremented.

Flags affected by execution of this instruction Z c G
Flag change conditions
if decimal adjustment =0 O @) @)
then Z « 1
elseZ« 0
if overflow results from operation
C«1elseC«0
(for post-increment)
ifHL+1=0o0orXY+1=0
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15)14[13]12|11/10/ 9[8[ 7[6[5]4[3] 2] 1] 0| Cycle
sfr, A 0, 0,1, 0]0, 1 1,0 r7 15,5, 14]03,12,11,10 1
Your, A 0,0, 1, 1]0, 1 1,0 |r7 15,5 14|03, 12, 11,10 1
[HL], A o, 0,0,0j0,¢t,0,17/0,01,0]0,1,0,0 1
[XY], A o6, 0,0,0j0,t,0,17/0,0, 1, 10,1, 0,0 1
E:[HL], A o6, 0,0,0j0,¢t,0,1)/0,0,0,0/]0,17,0,0 1
E:[XY], A o6,0,0,0j0,t,0,17/0,0,0,1]0,17,0,0 1
[HL+], A o,0,0,0j0,¢t,0,17)j0,0,1, 01,1, 0,0 1
[XY+], A o,0,0,0j0, ¢, 0,170, 0,1, 11,1, 0,0 1
E:[HL+], A o,0,0,0j0,t,0,17)0,0,0,0]1, 1, 0,0 1
E:[XY+], A o,0,0,0/]0,7,0,17j0,0,0,17}/1,1,0,0 1
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ADCJ Obj, n (data memory base-n adjustment addition, with carry)

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

obj, A« n adjust {obj + C} (n is even number from 2 to 16)
(for post-increment)
HL « HL + 1 or XY « XY + 1

Description

The data memory specified by obj is added to the carry flag, the base-n results
adjusted, and the results stored to data memory and the accumulator. If the results
of base-n adjustment are greater than n, the adjustment (two’s complement of n) is
added. n is an even number from 2 to 16. For post-incremented operations, the HL
or XY register is then incremented.

Flags affected by execution of this instruction Z c G
Flag change conditions
if base-n adjustment = 0 O O O
then Z « 1
elseZ«0

if overflow results from adjustment, orif n = 16
C«1elseC«0
(for post-increment)
ifHL+1=00orXY+1=0

then G « 1
else G« 0
Operand Instruction Code Machine
15/14[13]12[11]10/ 9|8 |76 ][54 |3][2]1]| 0] Cycle
Your, n 0,0,0,1]0 n ng ng|r7 g s Tg|l3 rp 11,10 1
[HL], n 0,0,0,0/0, 1,1, 0/0,0,1,0]0,n,n, ng 1
[XY], n 0,0,0,0/0, 1,1, 0/0,0, 1,110 ,n,n,ng 1
E:[HL], n 0,0,0,0/0,1,1,0/{0,0,0,0]0,n,n, ng 1
E:[XY], n 0,0,0,0/0, 1,1, 0/0,0,0,1]0,n,n,ng 1
[HL+], n 0,0,0,0/0, 1,1, 1]0,0,1,0]0,n,n, ng 1
[XY+],n 0,0,0,0/0, 1,1, 1]0,0, 1,110 ,n,n,ng 1
E:[HL+],n 0,0,0,0/0, 1,1, 1]0,0,0,0]0,n2,n1,ng 1
E:[XY+],n 0,0,0,0/0, 1,1, 1]0,0,0,1]0 ,n,n,ng 1
[Note] The adjusted value n and the values of n2 to n0 in the instruction code are as indicated below:
Adjusted value n 2 4 6 8 10 12 14 16

Values of no to ng in instruction code | 1H 2H 3H 4H 5H 6H 7H OH
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ADD obj, A

For no post-increment: sfr, ¥cur, [HL], [XY], E:[HL], E:[XY]

For post-increment:

obj, A < obj + A
(for post-increment)
HL < HL + 1 or XY <« XY + 1

Description

[HL+], [XY+], E:[HL+], E:[XY+]

(add data memory and accumulator)

The data memory specified by obj is added to the accumulator, and the results
stored to data memory and the accumulator. For post-incremented operations, the

HL or XY register is then incremented.

Flags affected by execution of this instruction

! Y4 (] G
Flag change conditions
ifobj+A=0
then Z « 1 Q Q O
elseZ«0
if obj + A > OFH
then C « 1
elseC«0
(for post-increment)
ifHL+1=0o0rXY+1=0
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15]14[13[12|11]10]/ 9[8[ 7[6 5|43 [ 2] 1] 0| Cycle
sfr, A 0,0, 1,0/0, 1,0, 0/ r7 16,5, 14]03,12,11,10p 1
Your, A 0,0, 1,110, 1,0 0 |r7 15,5, ,14]3,2,11,10p 1
[HL], A o,0,0,0j]0,17,0,17]0,0,17,0/]0,0, 1,0 1
[XY], A o,0,0,0j]0,17,0,17]0, 0,1, 1]0,0 1,0 1
E:[HL], A o,0,0,0/]0,17,0,1]0,0,0,0/]0,0/,1,0 1
E:[XY], A o6, 0,0,0/j0,1,0,1]0,0,01]0,0, 1,0 1
[HL+], A o6, 0,0,0/j0,1,0,1]0, 0,7, 01,0, 1,0 1
[XY+], A o6, 0,0,0/j0,1,0,1}j0,0,7, 1]1, 01,0 1
E:[HL+], A 6, 0,0,0/0,1,0,1]0,0,0,0]1,0, 1,0 1
EXY+], A o,0,0,0/0,7,0,77]0,0,0,1)1,0,1,0 1
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ADD Obj, #i4 (add data memory and immediate data)

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

obj, A < obj + i4
(for post-increment)
HL < HL + 1 or XY <« XY + 1

Description

The data memory specified by obj is added to immediate data i4, and the results
stored to data memory and the accumulator. For post-incremented operations, the
HL or XY register is then incremented.

Flags affected by execution of this instruction Z c G
Flag change conditions
if obj +i4=0
then Z « 1 O O O
elseZ« 0
if obj + i4 > OFH
then C « 1
elseC«0
(for post-increment)
ifHL+1=00orXY+1=0

then G « 1

else G« 0
Codes/Cycles

Operand Instruction Code Machine

15/14[13/12/11/10] 9[8[ 7[6[5]4[3]2] 1] 0| Cycle
Yceur, #i4 1, 0,0, 0 i3 g iy do|r7 rg 5, 14|03 0 11,1 1
[HL], #i4 0,0,0,0[0,0,0,0/1,0,1,0 i3,0p,01,ip| 1
[XY], #i4 0,0,0,0[0,0,0,0/1,0,1,1 i3,0p i1, ip| 1
E:[HL], #i4 0,0,0,0[0,0,0,0/1,0,0,0 i3,0p,01,ip| 1
E:[XY], #i4 0,0,0,0[0,0,0,0[1,0,0,1]|i3,ip, i1, ig| 1
[HL+], #i4 0,0,0,0/0,0,0,1[1,0, 1,03, ip, it o] 1
[XY+], #i4 0,0,0,0[0,0,0,1[1, 0,1 1]i3 ip, i1, ig| 1
E:[HL+], #i4 0,0,0,0[0,0,0,1[1,0,0,0/i3,0p,01r,0ig| 1
E:[XY+], #i4 0,0,0,0[0,0,0,1/1,0,0,1]i3,ip, i1 ,0ig] 1
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AN D Obj, A (logical product of data memory and accumulator)

For no post-increment: sfr, ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E;[HL+], E:[XY+]

obj, A < obj N A
(for post-increment)
HL < HL + 1 or XY <« XY + 1

Description

The logical product of the data memory specified by obj and the accumulator is
taken, and the results stored to data memory and the accumulator. For post-
incremented operations, the HL or XY register is then incremented.

Flags affected by execution of this instruction Z c G
Flag change conditions
ifobj"A=0
then Z « 1 O o O
elseZ« 0
(for post-increment)
ifHL+1=0o0orXY+1=0
then G « 1
else G« 0
Codes/Cycles
Operand Instruction Code Machine
P 15/14[13]12|11][10/ 9|8 |7[6]5]4[3[2]1]| 0| Cycle
sfr, A 0,0, 1,01 0, 1 1| r7 15,5, 14]03,12,11,10 1
Ycur, A 0,0, 1 1] 1,0 1 1| r7 g, 5, 14|03, ,11,10p 1
[HL], A 6, 0,0,0/]0,17,0,0/0,0, 1, 0]0,0,0,1 1
[XY], A 6, 0,0,0/]0,17,0,0/0,0,1, 1]0,0,0,1 1
E:[HL], A 6, 0,0,0/0,17,0,0/0,0,0,0]0,0,0,1 1
E:[XY], A 6,0,0,0/]0,17,0,0/0,0,0,1]0,0,0,1 1
[HL+], A o6,0,0,0/]0,17,0,0/0,0, 1, 0]1,0,0,1 1
[XY+], A o6,0,0,0/]0,7,0,0/0,0, 1, 1]1,0,0,1 1
E:[HL+], A o6, 0,0,0/0,17,0,0/0,0,0,0]1,0,0,1 1
E:[XY+], A o,0,0,0/0,17,0,0/(0,0,0,7)1,0,0,1 1
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AND Obj, #i4 (logical product of data memory and immediate data)

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

obj, A < obj " i4
(for post-increment)
HL < HL + 1 or XY <« XY + 1

Description

The logical product of the data memory specified by obj and the immediate data is
taken, and the results stored to data memory and the accumulator. For post-
incremented operations, the HL or XY register is then incremented.

Flags
Flags affected by execution of this instruction Z c G
Flag change conditions
if obj A i4=0
then Z « 1 O - O
elseZ«0
(for post-increment)
ifHL+1=00orXY+1=0
then G « 1
else G« 0
Codes/Cycles
Overand Instruction Code Machine
P 15/14[13]12|11]10] 9[8[ 7[6[5]4[3]2] 1] 0| Cycle
Yeur, #4 0 1,0 1 i3 ig iy do|r7 rg I5 Ta|lg I 11, 1 1
[HL], #i4 0, 0,0,0/0,1,0,0]0, 1, 1,0]ig,ip,101 1 1
[XY], #i4 0, 0,0,0/0, 1, 0,00, 1,1 1 ]ig,i2,101 1 1
E:[HL], #i4 0, 0,0,0/0,1,0,0[0,1,0,0]ig,i2,11 1 1
E:[XY], #i4 0,0,0,0/0,1,0,0]0,1,0, 103,102,101 1o 1
[HL+], #i4 0,0,0,0/]0, 1,0, 1]0, 1 1 0]i3g,ip,101 1o 1
[XY+], #i4 0,0,0,0/]0, 1,0 1]0, 1 1 1]i3g, 02,101 1o 1
E:[HL+], #i4 0,0,0,0/0, 1,0, 1]0,1,0,0]i3g, 102,101,710 1
E:[XY+], #i4 0,0,0,0/0, 1,0, 1]0,1,0,1]i3g,i2,1i1,1p 1
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Bcond radr8

(conditional branch)

if cond is true,

then PC < Next PC + radr8

else PC « PC + 1
(however,-128 < radr < +127

Next PC indicates the address following this instruction (PC+1))

Instruction description Condition
BC or BLT C=1
BNC or BGE C=0
BLE C=1vZ=1
BGT C=0ANZ=0
BNG G=0
BZ or BEQ Z=1
BNZ or BNE Z=0

If the condition is true, the content of radr8 is added to Next PC and program
execution branches. If the condition is false the content of PC is incremented by one,
and the next instruction is executed.
The branch destination address is a range of -128 to +127 from the Next PC ad-
dress. The 8 bits in the instruction code (a7 to ag) correspond to radr8, with the 8th
bit (a7) used as a sign. It indicates the relative displacement from the address
immediately after the instruction.
Branches across program memory space page boundaries are possible.

In Assembler it is possible to directly specify an address within the branch range
(label) instead of radr8.

Flags affected by execution of this instruction z c G
Instruction Code Machine
Operand
15]14[13][12|11]10]/ 9|8 [7[6 /5|4 |32 ] 1] 0| Cycle
BC or BLT 0,0,0,0]1,0,1 a|0 a a5 a|ag, a af a 1
BNC or BGE 0,0, 0,0)/1,0,1 a7|1 a a3  a|a a a 1
BZ or BEQ 0,0, 0,01, 1, 0,870 a  a  a|ag a a; 1
BNZ or BNE 0,0, 0,01 1, 0 87|11 a  a  a|a a a5 1
BLE 0,0, 0,01, 1 1 a0 a  a  a|a a a5 1
BGT 0, 0,0,0]1 1 1 a7|1 a a a|ag a a a 1
BNG 0,0,0,0]1,0,0,a|0 a a5 a4 |a3, a a1 a 1
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. (data memory bit clear)

os)
(@)
=
)
o

S,
>

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

obj.n« 0,A«obj(n=0~3)
(for post-increment)
HL < HL + 1 or XY <« XY + 1

Description

n bits of the data memory specified by obj are cleared. After the clear operation, the
content of obj is stored to the accumulator. The value of n is 0 to 3, indicating the
positions of the bits to be cleared. For post-incremented operations, the HL or XY
register is then incremented.

Flags affected by execution of this instruction Z c G
Flag change conditions
if obj. n < 0 then obj =0 O _ O
then Z « 1
elseZ«0

(for post-increment)
ifHL+1=0o0orXY+1=0
then G « 1
else G« 0

Codes/Cycles

Operand Instruction Code Machine
15]14[13[12][11]10]/ 9[8[ 7[6[5/4a|3[2[1]0 | Cycle
Your, A 0 1,0, 1 n3 ,np ny Ng|r7 g, 5 Ia|3, 2 11 0o 1
[HL], A 0,0, 0,0/0,1,0,0/0, 1,1 0]|ng n ny ng 1
[XY], A 0,0,0,0/0,17,0,0/0, 1, 1T 1]|ng n ny ng 1
E:[HL], A 0,0,0,0/0,1,0,0/0,1,0,0|n3,n ny ng 1
E:[XY], A 0, 0,0,0/0,1,0,0/0,1,0,1|n3,nm n ng 1
[HL+], A 6, 0,0,0/0, 1,0, 1/0,1,1,0]|n3,n n ng 1
[XY+], A 6,0,0,0/0, 1,0, 17/0, 1,1 1] n3g,n n ng 1
E:[HL+], A 0,0,0,0/0,1,0,1/0,1,0,0|n3,n n ng 1
E:[XY+], A 0,0,0,0/0,17,0,1]0,1,0,1|n3,n ny ng 1
[Note] The relation between n(0-3) in the operand and n3-ng in the instruction code is shown below.
Operand value for n 0 1 2 3
n3-ng values in instruction code OEH | ODH | OBH 7H
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o9)
S
<
o
S

>
>

« Il . (transfer bit to data memory)

o)
o

[HL], [XY], E:[HL], E:[XY]

obj.n < An,A«obj(n=0~3)

Description

n bits of the accumulator are transferred to bit n of the data memory specified by obj.
After the operation, the content of data memory is stored to the accumulator. The
value of n is 0 to 3, indicating the positions of the bits to be cleared.

Flags affected by execution of this instruction z c G
Flag change conditions
if obj.n < A.n then obj =0 @) _ _
then Z « 1
elseZ«0

Codes/Cycles

Instruction Code Machine
Operand
15]14[13[12|11]10]/ 9[8[ 7[6 |54 |32 ][ 1] 0| Cycle
[HL].n,A.n 0,0,0,0{0/n n, 01 1,1 0|n3g, N N4 ng 1
[XY].n,A.n 0,0,0,0{0/n n, 01 1 1 1]n3,n n ng 1
E:[HL].n,A.n 0,0,0,0{0/n n, 01, 1,0,0|n3,n n4 ng 1
E:XY].n,A.n 0,0,0,0/0,n,n,0|1,1,0,1]|ng, n2 ny ng 1

[Note] The value n used to specify the accumulator bits is represented by n{ and ng in bits 10 and 9 of
the instruction code, as shown below.

Operand value for n 0 1 2 3
ny, Ng values in instruction code OH 1H 2H 3H

The relation between the data memory bit specification n and nz-ng in the instruction code is
shown below.

Data memory value for n 0 1 2 3
n3-ng values in instruction code 1H 2H 4H 8H

[Note] Only the nX-4/300 core has BMOV instruction.
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. (data memory bit reversal)

o)
<
O
o
o

=3
-

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

obj. n « obj. n, A« obj(n=0~3)
(for post-increment)
HL < HL + 1 or XY <« XY + 1

Description

n bits of the data memory specified by obj are reversed. After the operation, the
content of obj is stored to the accumulator. The value of n is 0 to 3, indicating the
positions of the bits to be reversed. For post-incremented operations, the HL or XY
register is then incremented.

Flags affected by execution of this instruction z c G
Flag change conditions
if obj. n <~ obj. nthen obj =0 O _ @)
then Z « 1
elseZ«0

(for post-increment)
ifHL+1=0o0orXY+1=0
then G « 1
else G« 0

Codes/Cycles

Operand Instruction Code Machine
15/14[13]12|11|10|/ 9 |8 [ 7[6[5]4 ]3] 2] 1[0 | Cycle
Yeur, A 0 1,1 1 |ng np ny Ng|r7 g 5 Tg|l3, 2 11,10 1
[HL], A 0,0,0,0/0,0,0,0/0,1, 1, 0]|ng,ng ng ng 1
[XY], A 0,0,0,0/0,0,0,0/{0, 1,1 ,1]n3g,n N ng 1
E:[HL], A 0,0,0,0/0,0,0,0/0,1,0,0 |ng,ng ng ng 1
E:[XY], A 0,0,0,0/0,0,0,0/0,1,0,1 |n3g,n2 ng ng 1
[HL+], A 0,0,0,0/0,0,0,1]0,1,1,0|n3,n, n ng 1
[XY+], A 0,0,0,0/0,0,0,17]0, 1,1 1] n3g,n n ng 1
E:[HL+], A 0,0,0,0/0,0,0,1]0,1,0,0|n3,n,n4 ng 1
E:[XY+], A 0,0,0,0/0,0,0,1]0,1,0,1|n3,n ng ng 1
[Note] The relation between n(0-3) in the operand and n3-ng in the instruction code is shown below.
Operand value for n 0 1 2 3
n3-ng values in instruction code 1H 2H 4H 8H
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BSET obj. n

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]

For post-increment:

[HL+], [XY+], E:[HL+], E:[XY+]

obj.n«1,A«<obj(n=0~3)

for post-increment)

Description

I,_\

HL < HL + 1 or XY « XY + 1

(data memory bit set)

n bits of the data memory specified by obj are set. After the operation, the content of
obj is stored to the accumulator. The value of n is 0 to 3, indicating the positions of
the bits to be set. For post-incremented operations, the HL or XY register is then

incremented.

Flags affected by execution of this instruction

o Y4 C G
Flag change conditions
(for post-increment) _ _ O
ifHL+1=0o0orXY+1=0
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15/14]13]12[11]10] 98|76 ][54 |3][2]1]0]| Cycle
Your. n 0 1,1, 0 n3g np ny Ng|r7 g 5 Ig|l3,rp 11,10 1
[HL]. n 0,0,0,0/0,0,1,0/{0,1,1,0|n3,n n ng 1
[XY]. n 0,0,0,0/0,0,1,0/{0, 1,1 1] n3g,n N ng 1
E:[HL]. n 0,0,0,0/0,0,1,0/{0,1,0,0|n3g,n, n ng 1
E:[XY]. n 0,0,0,0/0,0,1,0/{0,1,0,1|n3g,n n ng 1
[HL+]. n 0,0,0,0/0,0, 1,170, 1,1,0|n3,n n ng 1
[XY+]. n 0,0,0,0/0,0, 1,170, 1,1 1 ]n3g,n n ng 1
E:[HL+]. n 0,0,0,0/0,0,1,17]0,1,0,0/|n3,n,n ng 1
E:[XY+].n 0,0,0,0/0,0, 1, 1]0,1,0,1|n3,n ny ng 1
[Note] The relation between n(0-3) in the operand and n3-ng in the instruction code is shown below.
Operand value for n 0 1 2 3
n3-ng values in instruction code 1H 2H 4H 8H
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(data memory bit test)

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

Z«obj..n,(n=0~23)
(for post-increment)
HL < HL + 1 or XY <« XY + 1

Description

n bits of the data memory specified by obj are tested, and if one then Z < 0, and if 0
then Z < 1. The value of n is 0 to 3, indicating the positions of the bits to be tested.
For post-incremented operations, the HL or XY register is then incremented.

Flags affected by execution of this instruction z c G
See function column
(for post-increment) _
ifHL+1=0o0orXY+1=0 O O
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15]14[13[12][11]10]/ 9[8[ 7[6[5/4a|3[2[1]0 | Cycle
Yeur, A 1,0, 1 1 |ng np ny No|r7 g 5, 4|3 I 11, "M 1
[HL], A 0,0, 0,0/0,1,0,0/1,0,1T 0|ng n ny ng 1
[XY], A 0,0, 0,0/0,17,0,0/1,0,1T 1]|ng n ny ng 1
E:[HL], A 0,0, 0,0/0,1,0,0/1,0,0,0|n3g N ny ng 1
E:[XY], A 0,0, 0,0/0,1,0,0/1,0,0,1|n3g N ny ng 1
[HL+], A 0,0, 0,00, 17,0, 1]1,0, 1 0|ng n ny ng 1
[XY+], A 0,0, 0,00, 17,0, 11,0, 1T 1]|ng n ny ng 1
E:[HL+], A 0,0,0,0/0,1,0,1/1,0,0,0|n3g,n ny ng 1
E:[XY+], A 0,0,0,0/0, 17,0, 1]1,0,0,1|n3,n ny ng 1
[Note] The relation between n(0-3) in the operand and n3z-ng in the instruction code is shown below.
Operand value for n 0 1 2 3
n3-ng values in instruction code 1H 2H 4H 8H
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CAL cadr12

Description

I,\I

SP) < PC, PC11.g < cadri2, SP < SP + 1

(subroutine call)

The contents of the program counter (PC) are saved to the call stack, and the
subroutine called. The call stack pointer is then incremented. The subroutine address
is a 12-bit immediate value specifying an absolute address in the program memory
space page (4K word). In other words, the content does not change between the 15-
bit PC value and the 12-bit specification. cadr12 specifies the called address.

Flags affected by execution of this instruction

z c G
Instruction Code Machine
Operand
15]14[13[12|11]10]/ 9[8[ 7[6 5|4 |32 [ 1] 0| Cycle

cadri2

1,1, 1,1

a11,310,d9 133 |37 1 3 | 35 | A4

a3  d2 | a1 do

1
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CMP Obj, A (comparison of data memory and accumulator)

For no post-increment: sfr, ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

obj- A
ifobj=AthenZ«1,C«0
if obj>AthenZ« 0,C«0
if obj<AthenZ« 0,C « 1
for post-increment)
HL « HL + 1 or XY « XY + 1

—_

Description

The content of the data memory specified by obj are compared to the contents of the
accumulator, and the results reflected in a flag. For post-incremented operations, the
HL or XY register is then incremented.

Flags affected by execution of this instruction Z c G
Refer to function column
(for post-increment) O @) @)
ifHL+1=00orXY+1=0
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15/14[13]12[11]10/ 9|8 |76 ][54 |3][2]1]| 0] Cycle
sfr, A 0,0, 1,01, 0,1, 0]|r7 15,5 14|03, 2 11,10 1
Your, A 0,0, 1, 1] 1,0, 1, 0|r7 16,5 14|03, 2 11,10 1
[HL], A o,0,0,0/]0,17,0,0/0,0,17,0/0,17,0,0 1
[XY], A o,0,0,0j]0,17,0,0/0,0, 17, 1]0,1,0,0 1
E:[HL], A o,0,0,0/]0,17,0,0/{0,0,0,0/]0,17,0,0 1
E:[XY], A o,0,0,0j]0,17,0,0/0,0,0,17]0,17,0,0 1
[HL+], A o,0,0,0/]0,17,0,0/0,0,17,0]1,1,0,0 1
[XY+], A o,0,0,0/]0,7,0,0/0,0, 17, 1]1,1,0,0 1
E:[HL+], A o,0,0,0/]0,17,0,0/0,0,0,0]1,1,0,0 1
E:[XY+], A o,0,0,0/0,7,0,0/]0,0,0, 1)1, 1,0,0 1
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CMP obj,

#i4

(comparison of data memory and immediate data)

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]
[HL+], XY+], E:[HL+], E:[XY+]

For post-increment:

obj - i4
ifobj=i4thenZ < 1,C« 0
if obj >4 thenZ« 0,C« 0
if obj < i4 thenZ < 0, C « 1

I,_\

Description

for post-increment)

HL < HL + 1 or XY « XY + 1

The contents of the data memory specified by obj are compared to the immediate
data, and the results reflected in a flag. For post-incremented operations, the HL or
XY register is then incremented.

Flags affected by execution of this instruction z C G
Refer to function column
for post-increment
( hE)HL+1=Oorl(Y+1=O O O O
then G « 1
else G« 0
Operand Instruction Code Machine
15)14[13]12|11/10/ 9[8[ 7[6[5]4[3] 2] 1] 0| Cycle
Ycur, #i4 1,0, 1,0 g ip 04 lo|r7 g I5 rq|T3 2 11 0o 1
[HL], #i4 0, 0,0,0]0, 1, 1,0)1,0,1,0]i3g,102,01 o 1
[XY], #i4 0, 0,0,0/0, 1, 1,01, 0,1 1 ]ig, 02, 01 i 1
E:[HL], #i4 0, 0,0,0/0, 1, 1,0)1,0,0,0]ig,12 101 1o 1
E:[XY], #i4 0, 0,0,0/0, 1, 1,0)1,0,0,1]ig, i, i1, i 1
[HL+], #i4 0, 0,0,0(0, 1t 1 11,0, 1,0]i3g,1i2, i1 io 1
[XY+], #i4 0 ,0,0,0(0, 1t 1 11,0, 1 1]ig,ip i1 o 1
E:[HL+], #i4 0, 0,0,0(0, 1, 1, 1)1,0,0,0/]i3g,1i2,1i1 o 1
E:[XY+], #i4 0,0,0,0/0, 1 1, 1]1,0,0,1]i3,i2,i1,1o 1
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DEC Ob] (decrement)

For no post-increment: sfr, ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

obj, A « obj - 1
(for post-increment)
HL < HL + 1 or XY <« XY + 1

Description

The content of the data memory specified by obj is decremented and the results
stored to the accumulator. For post-incremented operations, the HL or XY register is
then incremented.

Flags affected by execution of this instruction z c G
Flag change conditions
if obj - 1 = OFH
then C « 1 O O O
elseC«0
ifobj-1=0
then Z « 1
elseZ« 0
(for post-increment)
ifHL+1 =0or XY + 1

then G « 1
else G« 0
Operand Instruction Code Machine
15/14[13]12|11|10|/ 9 |8 [ 7[6[5]4[3][ 2] 1[0 | Cycle
sfr 0,0,1,0]0,0,0, 1 |r7 15,5, 14]03,12,11,10p 1
Ycur 0,0, 1, 1]0,0,0 1 |r7 16,5 14|03, 11,10 1
[HL] o,0,0,0/0,1,0,1{0,0,1,0/0,0,0,1 1
[XY] o,0,0,0/0,1,0,17{0,0,1,1]0,0,0,1 1
E:[HL] o,0,0,0/0,1,0,1{0,0,0,0/0,0,0,1 1
E:[XY] o,0,0,0/0,1,0,1{0,0,0,1]0,0,0,1 1
[HL+] o,0,0,0/0,1,0,17{]0,0,1,0]1,0,0,1 1
[XY+] o,0,0,0/0,1,0,17{]0,0,1,1]1,0,0,1 1
E:[HL+] o,0,0,0/0,1,0,1]{0,0,0,0]1,0,0,1 1
E:[XY+4] 0,0,0,0/0,1,0,1/0,0,0,1/1,0,0,1 1
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)

I (MIE flag clear)

MIE « 0

Description

Clears the master interrupt enable flag.

Flags affected by execution of this instruction z C G

Instruction Code Machine
Operand
15]14[13[12|11]10]/ 9|8 [7[6 5|4 |32 [ 1] 0| Cycle
DI 0,0,0,0[0,0,0,0/0,0,0,0[1,1, 1,1 1
EI (MIE flag set)

MIE « 1

Description
Sets the master interrupt enable flag.

Flags affected by execution of this instruction z c G

Instruction Code Machine
Operand
15]14[13[12|11]10]/ 9|8 [7[6|5]4a[3[ 2] 1] 0| Cycle
El 0,0,0,0/0,0,0,0[0,0,0,0[1,1,1,0 1
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FCLR C (carry flag clear)

C«0

Description

Clears the carry flag.

Flags affected by execution of this instruction z C G
— O —
Instruction Code Machine
Operand
15/14[13]12|11]10] 9[8[ 7[6[5][4[3]2] 1] 0| Cycle
C o,0,0,0/j0,0,0,0j]0,0,0,0]0,0,1 1 1
FCLR FLAG (zero flag, csrry flag and G flag clear)

Z+—0,C«0,G«0

Description

Clears the zero flag, carry flag and G flag.

Flags affected by execution of this instruction Z c G
O O O
Codes/Cycles
Instruction Code Machine
Operand
15/14]13]12|11]10]/ 9 |8 [ 7[6[5][4[3][2][ 1[0 | Cycle
FLAG o,0,0,0/0,0,0,0/]0,0,0,0/0,1,0,1 1

[Note] Only the nX-4/300 core has FCLR FLAG instruction.
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FCLR G

Description

Clears the G flag.

(G flag clear)

Flags affected by execution of this instruction z c G
— | — ] 0
Codes/Cycles
Instruction Code Machine
Operand
15]14[13[12|11]10]/ 9|8 [7[6 5|4 |32 [ 1] 0| Cycle
G o,0,0,0/,0,0,0,0/]0,0,0,0]0,0,1,0 1
FCLR Z (zero flag clear)

Description

Clears the zero flag.

Flags affected by execution of this instruction z c G
O — —
Codes/Cycles
Instruction Code Machine
Operand
15)14[13]12|11/10] 9[8[ 7[6[5][4 ]3] 2] 1] 0| Cycle
YA o,0,0,0/,0,0,0,0/0,0,0,0]0,1,0,0 1
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FS ET C (set carry flag)

«—1

Description

Sets the carry flag.

Flags affected by execution of this instruction z c G
—_ O -
Instruction Code Machine
Operand
15]14[13[12|11]10]/ 9[8[ 7[6 5|4 [3[2][1] 0| Cycle
C o,0,0,0/0,0,0,0/0,0,0,0/0,1 1 1 1
FSET FLAG (zero flag, carry flag and G flag set)

Z—1,C«1,G« 1

Description
Sets the zero flag, carry flag and G flag.

Flags affected by execution of this instruction z

(o] G
O O O
Instruction Code Machine
Operand
15]14[13[12|11]10]/ 9|8 [7[6 5|43 [ 2] 1] 0| Cycle
FLAG 0,0,0,0/0,0,0,0[0,0,0,0[1,0,0,1 1

[Note] Only the nX-4/300 core has FSET FLAG instruction.
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FSET G (set G flag)
G 1
Sets the G flag.
Flags affected by execution of this instruction z C G
— | —] O
Instruction Code Machine
Operand
15/14[13/12/11/10] 9[8[ 7[6[5][4[3 ]2 ] 1] 0| Cycle
G o,0,0,0/0,0,0,0/]0,0,0,0/0,1T,1,0 1
FSET Z (set zero flag)

Z 1

Description

Sets the zero flag.

Flags affected by execution of this instruction z c G
O — | —
Codes/Cycles
Instruction Code Machine
Operand
15]14[13[12|11]10] 9[8[ 7][6|5]4a[3[2]1 0| Cycle
YA o,0,0,0/0,0,0,0/]0,0,0,0/1,0,0,0 1
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HALT (CPU halt mode)

Halt CPU

Switches the CPU to the halt mode.
[Precautions]
Always use an NOP instruction immediately after the HALT instruction.

Example
L]

L]

L]
HALT
NOP

Codes/Cycles

o d Instruction Code Machine
peran 15]14[13[12|11]10]/ 9|8 [7[6 5|4 |32 [ 1] 0| Cycle
HALT 0,0,0,0[0,0,0,0/0,0,0,0/0,0,0,1 1
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INC

obj

For no post-increment: sfr, ¥cur, [HL], [XY], E:[HL], E:[XY]

For post-increment:

Description

obj, A < obj + 1
(for post-increment)

[HL+], [XY+], E:[HL+], E:[XY+]

HL < HL + 1 or XY « XY + 1

(increment)

The content of the data memory specified by obj is incremented, and the results
stored to the accumulator. For post-incremented operations, the HL or XY register is

then incremented.

Flags affected by execution of this instruction

o Y4 C G
Flag change conditions
ifobj+1=0
thenC«1,Z« 1 O O O
elseC«0,Z«0
(for post-increment)
ifHL+1=00rXY+1=0
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15]14[13[12|11]10] 9[8[ 7[6 5|4 [3[2]1 0| Cycle
sfr 0,0,1,0/0,0,0,0/ r7, 16,15 ,14]03,12,11,10g 1
Your 0,0, 1, 1]0,0,0,0/|rp g, I5, 143, 1, n 1
[HL] 6, 0,0,0/0,17,0,17]0,0,17, 0]0,0,0,0 1
[XY] 6, 0,0,0/0,17,0,17]0,0,17, 1]0,0,0,0 1
E:[HL] co,0,0,0/0,17,0,1770,0,0,0{0,0,0,0] 1
E:[XY] 6, 0,0,0/0,17,0,17]0,0,0,1]0,0,0,0 1
[HL+] 6, 0,0,0/0,17,0,17]0,0,7,0]1,0,0,0 1
[XY+] o6, 0,0,0/0,17,0,17]0,0,7, 1]1,0,0,0 1
E:[HL+] 6,0,0,0j]0,17,0,17]0,0,0,0]1,0,0,0 1
E:[XY+] o,0,0,0/0,17,0,17]0,0,0,1]1,0,0,0 1




INCB Obj (HL, XY pair register increment)

obj « obj + 1 (byte increment)

Increments the HL or XY registers in byte units.

Flags affected by execution of this instruction z c G
Flag change conditions
ifHL+1=00orXY+1=0 - — @)
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15]14[13[12][11]10]/ 9[8[ 7[6[5/4 |32 [ 1] 0| Cycle
HL 6, 0,0,0/]0,0,0,0/0,0,0,0]1,0,0,0 1
XY o,0,0,0/{0,0,0,0/0,0,0,1]1T,0,0,1 1
INCW RA (RA register increment)

RA < RA + 1 (word increment)

Description
Increments the RA register in word units.

Flags affected by execution of this instruction z c G
Flag change conditions
ifRA+1=0 —_ — @)
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15]14[13[12|11]10]/ 9[8[ 7[6 5|4 |32 ][ 1] 0| Cycle
RA o,0,0,0/0,0,0,0/]0,0,0,1]1,0,1,0 1
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JMP cadri2 (oranch)

PC1 1~-0 < cadri2

Description

12-bit immediate data is used to specify the program memory space page region (4K
word), and branch to an absolute address. There is no change in data from 15-bit PC
to 12-bit.

cadri12 specifies the called address.

Flags affected by execution of this instruction Z c G

Instruction Code Machine
Operand
15/14[13/12/11/10] 9[8[ 7[6[5]4[3]2] 1] 0| Cycle
cadr1?2 1,1, 1,0 |ay1,a10,89 33| a7 3 a5 a4 |a3 a1 A 1
JMP PC+A (branch as per content of accumulator)

PC « PC +A+ 1

Description

The content of the accumulator is added to the program counter (PC), one added,
and the result stored to the PC.
Branches are possible across program memory space page boundaries.

Flags affected by execution of this instruction z c G

Instruction Code Machine
Operand
15/14[13]12|11]10]/ 9[8[ 7[6[5]4[3][ 2] 1[0 | Cycle
PC+A 0,0,0,0/]0,0,0,0/(0,0,0,1]0,1,1 1 1




LCAL cadr16 (call subroutine)

(SP) « PC, PC « cadr16, SP «— SP + 1

The contents of the second word of the program counter (PC) are saved to the call
stack, and the subroutine called. The call stack pointer is then incremented. The
subroutine address is a 16-bit immediate value specifying an absolute address in the
program memory space (64K word).

cadr16 specifies the called address.

Flags affected by execution of this instruction z c G

Codes/Cycles

Instruction Code Machine
15/14[13]12[11][10/ 9|8 |7[6[5]4a[3[2]1]| 0| Cycle
0,0,0,0/0,0,0,0/0,0,0,1]0,1, 0,1
a15,314,313,312 /311,310, 39 ;A8 | a7 ;1 d 1 d5 ;34 | A3, 32,31 o

Operand

cadr16 2

LJMP cadri6 (oranch)

PC « cadr16

Description
16-bit immediate data specifies an absolute address in the program memory space

64K word), and the program branches to that address.
cadr16 specifies the called address.

—_

Flags affected by execution of this instruction z c G

Codes/Cycles

Instruction Code Machine
15]14[13[12|11]10]/ 9|8 [7[6 /5|4 |32 ] 1] 0| Cycle
0,0,0,0[0,0,0,0/0,0,0,1/0,1,0,0
d15,d14,d13 d12|d41,d10,d9 ; dg | d7 | d6 ; d5 ;a4 | d3 ;d2 &1 4o

Operand

cadr16 2
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MCLR obj, #m

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]

For post-increment:

Bits not masked by obj #m « 0, A < obj (m = 0 ~ OFH)

(for post-increment)
HL < HL + 1 or XY < XY + 1

Description

[HL+], [XY+], E:[HL+], E:[XY+]

(data memory bit clear)

Clears all bits not masked by immediate data m, in the data memory specified by obj.
After the clear operation the content of obj is stored to the accumulator. m is a value
in the range 0 to OFH, with a "1" masking a bit and a "0" marking a bit to be cleared.
For post-increment operations, the HL or XY register is incremented after execution.

Flags affected by execution of this instruction

Y4
Flag change conditions c G
if obj =0 —
then Z « 1 o o
elseZ« 0
(for post-increment)
ifHL+1=00rXY+1=0
then G « 1
else G« 0
Codes/Cycles
Operand Instruction Code Machine
P 15/14[13]12[11][10/ 98| 7[6[5]4a[3[2]1]| 0] Cycle
Your. #m 0 1,0 1 | mgmp myMmo|r7 g 5 I4g|l3,M N 0o 1
[HL]. #m 0,0,0,0/0,1,0,0/0,1,1,0|mg mg my mg 1
[XY]. #m 0,0,0,0/0,1,0,0/0, 1, 1,1 | mg mg my mg 1
E:[HL]. #m 0,0,0,0/0,1,0,0/0,1,0,0|mg mg my mg 1
E:[XY]. #m 0,0,0,0(0,1,0,0/0,1,0,1 |mg mg my mg 1
[HL+]. #m 0, 0,0,0/(0,1,0,1/0,1,1,0]|mg mg my mg 1
[XY+]. #m 0,0,0,0/0, 1,0, 1/0, 1,1, 1 | mg mg my mg 1
E:[HL+]. #m 0,0,0,0/(0,17,0,1/0,1,0,0 |mg mg my mg 1
E:[XY+]. #m 0,0,0,0/0,17,0,1]0,1,0,1 |mg mp mi mg 1
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MMOV Obj, #m, A.n (bit transfer to data memory)

[HL], [XY], E:[HL], E:[XY]

Bits not masked by obj #m « A. n, A« obj(m=0~0FH,n=0 ~ 3)

Transfers bits specified by n from accumulator to bits of the data memory specified
by obj which are not masked by m. After the transfer, the data memory is stored to
the accumulator.

m is a value from 0 to OFH, which a "0" masking a bit and a "1" masking a bit for
transfer. n is a value 0 to 3, and marks the accumulator bit position.

Example
3 2 1 0 3 2 1 0
0,1,0,0 Data memory 1,1, 1
[ |
l Execute MMOQV obj, #1001B, A.0
3 2 1 0 3 2 1 0

0,1,1,0 Data memory 0,1,1,0

Bit not masked
Bit masked
Bit not masked

A
A

Flags affected by execution of this instruction z c G
Flag change conditions
if obj =0 _ _
then Z « 1 O
elseZ«0

Codes/Cycles

Instruction Code Machine
Operand
15/14]13]12[11]10] 9|8 |76 [543 2] 1]0]| Cycle
[HL], #m, A. n 0,0,0,0/0,n n,0]1 1, 1,0 mg mymg mg 1
[XY], #m, A. n 0,0,0,0/0,n n, 01,1 1 1 |mgmmm 1
E:[HL], #m, A. n 0,0,0,0/0,n n, 01,1, 0,0 mgmymy mg 1
E:[XY], #m, A. n 0,0,0,0/0,n n, 01, 1,0, 1 |mgmymy mg 1

[Note] Only the nX-4/300 core has MMOV instruction.




nX-4/250/300 Core Instruction Manual
Chapter 2 Instruction set

MNOT obj, #m

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]

For post-increment:

Reverses bits not masked by obj #m

A < obj (m = 0 ~ OFH)

I,_\

Description

for post-increment)

[HL+], [XY+], E:[HL+], E:[XY+]

HL < HL + 1 or XY « XY + 1

(data memory bit reversal)

Reverses all bits not masked by m in the data memory specified by obj. After the
clear operation the content of obj is stored to the accumulator. m is a value in the
range 0 to OFH, with a "0" masking a bit and a "1" marking a bit to be reversed. For
post-increment operations, the HL or XY register is incremented after execution.

Flags affected by execution of this instruction z c G
Flag change conditions
if obj =0 —
then Z « 1 O O
elseZ«0
(for post-increment)
ifHL+1=00orXY+1=0
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15]14[13[12|11]10]/ 9[8[ 7[6 5|43 [ 2] 1] 0| Cycle
Your. #m 0,1, 1,1 | mgmp my mg|r7 g s Tg|l3,rp 11 0o 1
[HL]. #m 0,0,0,0/0,0,0,0[{0,1, 1,0 |mg mpmy mg 1
[XY]. #m 0,0,0,0/0,0,0,0/0,1, 1,1 |mg mymy Mg 1
E:[HL]. #m 0,0,0,0/0,0,0,0[{0,1,0,0 |mg,mp my mg 1
E:[XY]. #m 0,0,0,0/0,0,0,0/0,1,0,1 |mg,mp my Mg 1
[HL+]. #m 0, 0,0,0/0, 0,0, 1]0,1T,1,0|mg my my mg 1
[XY+]. #m 0, 0,0,0/0,0,0,1]0, 1T, 1,1 |mg mpmy mg 1
E:[HL+]. #m 0, 0,0,0/0, 0,0, 1]0,1T,0,0|mg mp my mg 1
E:[XY+]. #m 0,0,0,0/0,0,0,17]0,1,0,1 | mg,my m m 1
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MOV A, Ob] (transfer data memory content to accumulator)

For no post-increment: direct, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

A < obj
(for post-increment)
HL « HL + 1 or XY « XY + 1

Description

Transfers content of data memory specified by obj to the accumulator. For post-
increment operations, the HL or XY register is incremented after execution.

Flags affected by execution of this instruction z c G
Flag change conditions
ifA=0 O _ O
then Z « 1
elseZ«0

(for post-increment)
ifHL+1=0o0orXY+1=0

then G « 1
else G« 0
Instruction Code Machine
Operand
15]14[13[12|11]10] 9[8[ 7[6 5|4 [3[2]1 0| Cycle
A, direct 1,1, 0 11 o g r3g|[r7 g s rg|r3 2 1 1o 1
A, [HL] 0,0,0,0/0,0,1, 1/0,0,1,0]0,0,0,0 1
A, [XY] 0,0,0,0/0,0,1,1/0,0,1,1]0,0,0,0 1
A, E:[HL] 0,0,0,0/0,0,1, 1/0,0,0,0/0,0,0,0 1
A, E:[XY] 0,0,0,0/0,0,1, 1/0,0,0,1]0,0,0,0 1
A, [HL+] 0,0,0,0/0,0,1, 1/0,0, 1, 0]1,0,0,0 1
A, [XY+] o,0,0,0/0,0,1, 1/0, 0 1 1]1,0,0,0 1
A, E:[HL+] 0,0,0,0/0,0,1,1/0,0,0,0]1,0,0,0 1
A, E:[XY+] o0,0,0,0/]0,0,1,1]0,0,0,1]1,0,0,0 1
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<
o
<
>
3+

H

Description

A—id

(transfer immediate data to accumulator)

Transfers immediate data i4 to the accumulator.

Flags affected by execution of this instruction Z C G
Flag change conditions
ifA=0 O — —
then Z « 1
elseZ«0
Codes/Cycles
Instruction Code Machine
Operand
15]14[13[12|11]10] 9[8[ 7[6|5]4[3[2]1 0| Cycle
A #i4 0,0,0,0/0,0,0,1[1, 1,0, ,0]i3,i2 i1 1o 1
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MOV Ob] y A (transfer accumulator to data memory)

For no post-increment: direct, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

obj « A
(for post-increment)
HL < HL + 1 or XY <« XY + 1

Description

Transfers content of accumulator to data memory specified by obj. For post-incre-
ment operations, the HL or XY register is incremented after execution.

Flags affected by execution of this instruction z c G
Flag change conditions
(for post-increment) _ _ O
ifHL+1=00orXY+1=0
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15/14[13]12]11]10] 9[8[ 7[6[5][4[3]2] 1] 0| Cycle
direct, A 1, 1,0 0 |rq o, rg rg |7 Mg 5 g3 o 11 0o 1
[HL], A o, 0,0,0/0,17,0,0/]0,0,17, 0/]0,0/,0,0 1
[XY], A o6,0,0,0/0,17,0,0/0,0,7, 1]0,0,0,0 1
E:[HL], A 06,0,0,0/0,17,0,0/]0,0,0,0]0,0,0,0 1
E:[XY],A o6,0,0,0j]0,17,0,0/0,0,0,1]0,0/,0,0 1
[HL+], A o,0,0,0j]0,17,0,0/0,0,17,0]1,0/0,0 1
[XY+], A 6,0,0,0j]0,17,0,0/0,0, 1, 1]1,0/0,0 1
E:[HL+], A 6,0,0,0/]0,17,0,0/0,0,0,0]1,0,0,0 1
E:[XY+], A o,0,0,0/0,7,0,0/{0,0,0,1]1,0,0,0 1
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MOV obj, #i4

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]

For post-increment: [HL+], [XY+], E;[HL+], E:[XY+]

obj, A« i4
(for post-increment)

Description

(transfer immediate data to accumulator and data memory)

HL < HL + 1 or XY « XY + 1

Transfers immediate data i4 to accumulator and data memory specified by obj. For
post-increment operations, the HL or XY register is incremented after execution.

Flags affected by execution of this instruction z c G
Flag change conditions
ifA=0 _
then Z « 1 O O
elseZ« 0
(for post-increment)
ifHL+1=00orXY+1=0
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15]14[13[12|11]10]/ 9[8[ 7[6 5|43 [ 2] 1] 0| Cycle
Your, #i4 0, 1,0,0 |ig ip 4 do|r7 rg 5 Tq|l3, 2 11 10 1
[HL], #i4 0,0,0,0/]0, 1,1, 0]0, 1 1 0]ig, 0,01, io 1
[XY], #i4 0,0,0,0]0, 1,1, 0]0, 1 1 1]ig, 0,01, io 1
E:[HL], #i4 0,0,0,0/0, 17,1, 0]0,1,0,0 /i3, 02,101 io 1
E:[XY], #i4 0,0,0,0/0, 17,1, 0|0, 1,0 1 ]ig, 0,01, io 1
[HL+], #i4 0, 0,0,0/0 1, 1, 1]0, 1,1, ,0]ig,ip,101 1g 1
[XY+], #i4 0, 0,0,0/0 1, 1, 1]0 1T 1 1 ]ig, 2,01, 1g 1
E:[HL+], #i4 0, 0,0,0/0 1, 1, 1]0,1,0,0]ig,ip,101 1g 1
E:[XY+], #i4 0,0, 0,0/0, 1,1, 170, 1,0,1]ig 0,01 o 1
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MOV obj, #i4

(transfer immediate data to registers)

CBR, EBR, RAO, RA1, RA2, RA3, H, L, X, Y

obj « i4

Description

Transfer immediate data i4 to the register specified by obj.

Flags affected by execution of this instruction

z c G
Operand Instruction Code Machine
15]14[13[12[11]10]/ 9[8[ 7[6 |54 |3 2] 1]0 | Cycle
CBR, #i4 0,0,0,0[0,0,0,0[0,0,1,1/|ig,i2,0,io 1
EBR, #i4 0,0,0,0[0,0,0,0[0,0,1,0]/ig,i2,0,io 1
RAO, #i4 0,0,0,0[0,0,1,0[0,0,0,0/ig,i2,0,1o 1
RA1, #i4 0,0,0,0[0,0,1,0[0,0,0,1/ig,i2,0,io 1
RA2, #i4 0,0,0,0[0,0,1,0[0,0,1,0]/ig,i2,0,io 1
RA3, #i4 0,0,0,0[0,0,1,0[0,0,1,1/|ig,i2, i, io 1
H, #i4 0,0,0,0[0,0,0,1[0,0,1,1|ig,ip, i 1
L, #id 0,0,0,0[0,0,0,1[0,0,1,0/ig,i2,0,io 1
X, #i4 0,0,0,0[0,0,0,1/0,0,0,1|ig,i2, i,io 1
Y, #i4 0,0,0,0/0,0,0,1/0,0,0,0/i3,i,i1,1io 1
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MOVHB obj, [RA]

For no post-increment:
For post-increment:

obj < (RA) 118
obj + 1 < (RA) 15.12
(for post-increment)

[HL], [XY], E:[HL], E:[XY]
[HL+], [XY+], E:[HL+], E:[XY+]

HL < HL + 2 or XY « XY + 2

Description

This instruction refers to the ROM table.
RAS through RAO compose the address as indicated below. The high 8-bit data at
that address in program memory is transferred to the data memory specified by obj.

RA3

RA2

RA1

(ROM table reference)

RAO

ROM address | 15/ 141312 11]10] 9[8[ 7|6 |54 [ 3][2]1] 0]

Invalid for nX-4/250 core

Bits 11 through 8 of program memory are transferred to the data memory specified
by obj, and bits 15 to 12 to the data memory specified as obj+1. For post-increment
operations, the HL or XY register is incremented by 2 after execution.

Flags affected by execution of this instruction 4 C G
Flag change conditions
(for post-increment) — — @)
if HL + 2 > OFFH or XY + 2 > OFFH
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15/14[13]12|11]10] 9[8[ 7[6[5][4[3]2] 1] 0| Cycle
[HL], [RA] o,0,0,0/]0,0,19,17]0,0,17,0/]0,0/,1,0 2
[XY], [RA] o,0,0,0j]0,0,9m, 170, 0,17, 1]0,0, 1,0 2
E:[HL], [RA] 6, 0,0,0/0,0,7,17]0,0,0,0]0,0,1,0 2
E:[XY], [RA] o6, 0,0,0/0,0,7, 9]0, 0,0, 1]0,0, 1,0 2
[HL+], [RA] o, 0,0,0/0,0,7, 9]0, 0,7, 01,0, 1,0 2
[XY+], [RA] o6,0,0,0/0,0,7,7]j0, 0,1 1]1, 0, 1,0 2
E:[HL+], [RA] o6,0,0,0/0,0,7, 9]0, 0,0,0]1,0, 1,0 2
E:[XY+], [RA] o,0,0,0/0,0,7,17]0,0,0,1}]1,0,1,0 2
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MOVHB Obj, cadri16 (ROM table reference)

For no post-increment: [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

obj « (cadr16) 11.g
obj + 1 « (cadr16) 15.12
(for post-increment)
HL < HL + 2 or XY « XY + 2

Description

This instruction refers to the ROM table.

The high 8-bit data in program memory specified by cadr16 is byte-transferred to the
data memory specified by obj.

Bits 11 through 8 of program memory are transferred to the data memory specified
by obj, and bits 15 to 12 to the data memory specified as obj+1. For post-increment
operations, the HL or XY register is incremented by 2 after execution.

Flags affected by execution of this instruction z c G
Flag change conditions

(for post-increment) _ _ @)
if HL + 2 > OFFH or XY + 2 > OFFH
then G « 1
else G« 0
Codes/Cycles
Operand Instruction Code Machine
P 15/14[13]12|11/10/ 9[8[ 7[6[5]4[3] 2] 1] 0| Cycle
0,0,0,0/0,0,17,14/0,0,1,0]0;,1,0,0
[HL], cadri6 d15,4d14,a13 ,d12 |a11,d10,d9 , dg |[d7 ; ds ;A5 44 | a3 , d2 A1  do 3
0,0,0,0/0,0,17,1/0,0,141]0,1,0,0
[XY], cadr16 d15,d14 1 d13,4d12|d41 a0, d9 , dg | d7 46 A5 ' A4 | d3 , d2 A1  dg 8
) 0,0,0,0/0,0,17,14/0,0,0,0]0;,1,0,0
E:[HL], cadri6 d15,4d14,4a13 ,d12 |a11,d10,d9 , dg [ d7 ; dg ;A5 A4 | a3 , d2 ;A1 do 3
) 0,0,0,0/0,0,17,1/0,0,0;1]0,1,0,0
E:[XY], cadr16 a5, a14 813, a1 811,810, 9, 83 | a7, 85 A5, 4 | A3, 8y a1, dp | O
0,0,0,0/0,0,17,14/0,0,1,0]1,1,0,0
[HL+], cadr16 d15,4d14,a13,d12 |a11,d10,d9  dg [ d7 | dg ;A5 1 d4 | a3 ; d2 ;A1 do 3
0,0,0,0/0,0,17,14/0,0,141]1,1,0,0
[XY+], cadr16 a5, 414 813,412 811,810, 9, 83 | a7, 85 A5, 4 | A3, 8y a1, dp | O
) 0,0,0,0/0,0,17,14/0,0,0,0]1,1,0,0
E:[HL+], cadr16 d15,4d14,a13 412 |a11,d10,d9  dg | d7 | dg ;A5 1 d4 | a3 ; d2 ;A1 do 3
) 0,0,0,0/0,0,17,14/0,0,0;1]1,1,0,0
E:[XY+], cadr16 a15,314,313,d12/a11,a10,d9 ;a8 | a7 1 d A5 1 a4 | A3, dp | a1 ) Ao ’
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MOVLB obj, [RA]

For no post-increment:
For post-increment:

Obj — (RA) 3-~0
Obj + 1« (RA) 7~4
(for post-increment)

[HL], [XY], E:[HL], E:[XY]

[HL+], [XY+], E:[HL+], E:[XY+]

HL < HL + 2 or XY « XY + 2

Description

This instruction refers to the ROM table.
RAS through RAO compose the address as indicated below. The low 8-bit data at
that address in program memory is transferred to the data memory specified by obj.

RA3

RA2

RA1

(ROM table reference)

RAO

ROM address| 15|14/ 13[12[11]10] 9 | 8] 7|6 |54 3] 2| 1] 0]

Invalid for nX-4/250 core

Bits 3 through 0 of program memory are transferred to the data memory specified by
obj, and bits 7 to 4 to the data memory specified as obj+1. For post-increment

operations, the HL or XY register is incremented by 2 after execution.

Flags affected by execution of this instruction Z c G
Flag change conditions
(for post-increment) — — O
if HL + 2 > OFFH or XY + 2 > OFFH
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15]14[13[12|11]10]/ 9[8[ 7[6 5|43 [ 2] 1] 0| Cycle
[HL], [RA] 6,0,0,0j]0,0, ¢, 17]0,0, 1, 0]0,0,1, 1 2
[XY], [RA] 6,0,0,0j]0,0,¢,7j]0,0, 1, 1]0,0,1 1 2
E:[HL], [RA] 6,0,0,0/]0,0,¢, 70,0, 0,0]0,0,1,1 2
E:[XY], [RA] 6,0,0,0/]0,0,¢0,7]0,0, 0, 1]0,0,1, 1 2
[HL+], [RA] o6,0,0,0/]0,0,0,7]0,0, 1, 01,0, 1, 1 2
[XY+], [RA] o,0,0,0/]0,0, 0, 7]0,0, 1 1]1,0,1 1 2
E:[HL+], [RA] o6,0,0,0/]0,0,0,17]0,0,0,0]1,0,1 1 2
E:[XY+], [RA] o,0,0,0/{0,0,t,17]{0,0,0,1]1,0,1,1 2
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MOVLB Obj, cadri16 (ROM table reference)

For no post-increment: [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

obj « (cadr16) 3¢
obj+ 1« (cadr16) 7.4
(for post-increment)
HL < HL + 2 or XY « XY + 2

Description

This instruction refers to the ROM table.

The low 8-bit data in program memory specified by cadr16 is byte-transferred to the
data memory specified by obj.

Bits 3 through 0 of program memory are transferred to the data memory specified by
obj, and bits 7 to 4 to the data memory specified as obj+1. For post-increment
operations, the HL or XY register is incremented by 2 after execution.

Flags affected by execution of this instruction z c G
Flag change conditions

(for post-increment) _ _ O
if HL + 2 > OFFH or XY + 2 > OFFH

then G « 1

else G« 0
Codes/Cycles

Instruction Code Machine
Operand

15]14[13[12][11]10]/ 9[8[ 7[6[5/4a |32 [ 1] 0| Cycle

0,0,0,0/0,0,1,1/0,0,1,0/0,;,1,0,1
[HL], cadr16 d15,d14 1 d13,4d12|a41 a0, d9 , dg | d7 1 36 | A5 d4 | d3 , d2 a1  dg 3

0o,0,0,0;]0,0/1,14]0,0;,1,1]0,1,0,1
[XY], cadri6 d15,d14,4d13,ad12|/a11,d10,d9 ,dg |[d7 ;s ;A5 44 | d3 | d2 ;a1 Ao 3
. 0,0,0,0/0,0,1,1/0,0,0,0/0,;,1,0,1
E:[HL], cadr16 a5, a14 813,412 | 811,810, A9, 83 | a7, 85 A5, 4 | A3, 8y a1, dp | O
. 0,0,0,0;]0,0;1,14]{0,0,0;,1]0,1,0,1
E:[XY], cadr16 d15,4d14,4d13,ad12|/a11,d10,d9 , dg |[d7 | dg | A5 44 | d3 | d2 ;a1 Ao 8

0,0,0,0/0,0,1,1/0,0,17,01,1,0,1
[HL+], cadr16 a5, a14 813,412 | 811,210, A9, 83 | a7, 85 A5, 4 | A3, 87 a1, d) | O

0,0,0,0/0;,0;,1;,1/0,0; 111, 1,0,1
[XY+], cadr16 d15,4d14,4d13,d12|/a11,a10,d9 , dg |[d7 | ds | A5 44 | d3 | d2 ;a1 Ao 8
. 0,0,0,0/0,0,1,1/0,0,0,01,1,0,1
E:[HL+], cadr16 a5, a14 813,412 | 811,210, A9, 83 | a7, 85 A5, 4 | A3, 87 a1, dp | O
. 0,0,0,0]0,0;,1,14]0,0,0;1]1,1,0,1
E[XY+], cadrib d15,d14 ,d13,d12|a41,d10, d9 , dg | d7 1 d¢ | A5 A4 | 43 ; d2 a1  dp 3
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MOVXB Obj, [RA] (transfer external memory to data memory)

For no post-increment: [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E;[HL+], E:[XY+]

Obj — (RA) 3-~0
Obj + 1« (RA) 7~4
(for post-increment)
HL < HL + 2 or XY « XY + 2

Description

This instruction transfers external memory.
The address is specified by RA3 to RAO as indicated below. 8-bit data in external
memory specified is byte-transferred to the data memory specified by obj.

RA3 RA2 RA1 RAO
[15]14]13[12]11]10] 9|8 7|6 |5|4]3][2]1]0]

External memory
address

Bits 3 through 0 of external memory are transferred to the data memory specified by
obj, and bits 7 to 4 to the data memory specified as obj+1. For post-increment
operations, the HL or XY register is incremented by 2 after execution.

Flags affected by execution of this instruction Z c G
Flag change conditions
(for post-increment) _ _ @)
if HL + 2 > OFFH or XY + 2 > OFFH
then G « 1
else G« 0

Codes/Cycles

Instruction Code Machine
Operand
15)14[13/12/11/10] 9[8[ 7[6[5]4[3 ]2 ] 1] 0| Cycle
[HL], [RA] 0,0,0,0/0,0,1,1/0,0,1,0/0,1,1,0 2
[XY], [RA] 0,0,0,0/0,0,1,1/0,0,1,1/0,1,1,0 2
E:[HL], [RA] 0,0,0,0/0,0,1,1/0,0,0,0/0,1,1,0/ 2
E:[XY], [RA] 0,0,0,0/0,0,1,1/0,0,0,1/0,1,1,0 2
[HL+], [RA] 0,0,0,0/0,0,1,1/0,0,1,0[1,1,1,0 2
[XY+], [RA] o6,0,0,0/0,0,7, 70,0, 17 11,1, 1,0 2
E:[HL+], [RA] o6,0,0,0/0,0,7,17/]0,0,0,0]1, 1, 1,0 2
E:[XY+], [RA] o,0,0,0/{0,0,7,7/0,0,0, 11,1, 1,0 2
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MOVXB Obj, xadr16 (transfer external memory to data memory)

For no post-increment: [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

obj « (xadr16) 3¢
obj + 1 « (xadr16) 7.4
(for post-increment)
HL < HL + 2 or XY « XY + 2

Description

This instruction transfers external memory.

The address is specified by xadr16. 8-bit data in external memory specified is byte-
transferred to the data memory specified by obj.

Bits 3 through 0 of external memory are transferred to the data memory specified by
obj, and bits 7 to 4 to the data memory specified as obj+1. For post-increment
operations, the HL or XY register is incremented by 2 after execution.

Flags affected by execution of this instruction z c G
Flag change conditions

(for post-increment) — — O
if HL + 2 > OFFH or XY + 2 > OFFH
then G « 1
else G« 0
Codes/Cycles
Operand Instruction Code Machine
P 15/14[13]12|11][10/ 9|8 |7[6|5|4[3[2]1]| 0] Cycle
o,0,0,0/0,0;,1;1}1,1,1,0j0,0,0,0
[HL], xadr16 15,214 813,312 a11,a10, 39 38 | a7 3 a5 a4 | A3 a2 a1 | Ap 3
co,0,0,0{0,0;,t,14}1t,14,1,17/0,0,0,0
[XY],Xadr16 315‘314‘313‘312 ai ‘310‘ a9 | dg | a7 | dg | ds | d4 | a3 | dp | a1 | do 3
. 0,0,0,0/0,0,1,14/1,1,0,0/0,0,0,0
E:[HL], xadr16 15,214 813,312 a11,a10, 39 38 | a7 3 a5 a4 | A3 a2 a1 | Ap 3
. c6,0,0,0{0,0,t,14}1,14,0,1/0,0,0,0
o,0,0,0/0,0;,1;1}1;1,1,0}]1,0,0,0
[HL+], xadr16 a15,4d14,a13,d12|d41,a10,d9 ;1 dg | d7 1 A ; a5, a4 | A3  d2 a1 | Ao 3
c6,0,0,0{0,0;,t,14}1t,14,1,1}1,0,0,0
[XY+], xadr16 a15 14,13 12 |a11,a10, 89 1 88 |87 |8 ;a5 A4 | A3 A2 A A 3
. 0o,0,0,0/0,0;,1;1}1,1,0,0}1,0,0,0
E:[HL+], xadr16 15,14 ,313,a12|a11,210, 49 ;A8 | a7 | @ ;A5 A4 | A3 ;A2 ;A1 Ao 3
. c6,0,0,0{0,0,t,14}1,14,0,1/1,0,0,0
E.[XY+],Xadr16 a15,a14 ;13,312 /a11,a10, 49 ;38 | a7 ;A ;A5 A4 | A3 ;A2 @1 A 3
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MOVXB [RA], Obj (transfer data memory to external memory)

For no post-increment: [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E;[HL+], E:[XY+]

RA) 3.0 <« obj

RA) 7 _ 4 < obj

(for post-increment)

HL <« HL + 2 or XY « XY + 2

Description

This instruction transfers external memory.
The address is specified by RA3 to RAO as indicated below. Data in the data memory
specified by obj is byte-transferred to the specified external memory.

RA3 RA2 RA1 RAO
[15/14]13[12]11]10] 9|8 7|6 |54 3][2]1]0]

External memory
address

Data memory specified by obj is transferred to bits 3 through 0 of external memory,
and data memory specified by obj+1 is transferred to external memory bits 7 to 4.
For post-increment operations, the HL or XY register is incremented by 2 after
execution.

Flags affected by execution of this instruction z c G
Flag change conditions

(for post-increment) _ _ O
if HL + 2 > OFFH or XY + 2 > OFFH
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15/14]13]12|11]10|/ 9 |8 [ 7[6[5]4[3][ 2] 1[0 | Cycle
[RA], [HL] 6,0,0,0/]0,0, 1, 17]0,0, 1, 0]0,1,1 1 3
[RA], [XY] 06,0,0,0/]0,0, 1, 17]0,0, 1 1]0,1 1 1 3
[RA], E:[HL] 6, 0,0,0/0,0,t,9/0,0,0,0]0, 1T, 1 1 3
[RA], E:[XY] o6, 0,0,0/0,0,1t,0]/]0, 0,0, 1]0, 1T, 11 3
[RA], [HL+] 6, 0,0,0/0,0,t, 9]0, 0,0, 01, 1T, 11 3
[RA], [XY+] o6, 0,0,0/0,0, v, 7j0, 0,1t 1|1 1 11 3
[RA], E:[HL+] o6, 0,0,0/0,0,t, 9]0, 0,0,0]1 1T, 11 3
[RA], E:[XY+] o,0,0,0/{0,0,¢v,17{0, 0,0, 1t}1, 1,11 3
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MOVXB xadr1 6, Obj (transfer data memory to external memory)

For no post-increment: [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

(cadr16) 3..g < obj
(cadr16) 7.4 < obj
(for post-increment)
HL < HL + 2 or XY « XY + 2

Description

This instruction transfers external memory.

Data in the data memory specified by obj is byte-transferred to external memory
specified by xadr16.

Data memory specified by obj is transferred to bits 3 through 0 of external memory,
and data memory specified by obj+1 is transferred to external memory bits 7 to 4.
For post-increment operations, the HL or XY register is incremented by 2 after
execution.

Flags affected by execution of this instruction Z c G
Flag change conditions
(for post-increment) _ _ O
if HL + 2 > OFFH or XY + 2 > OFFH
then G « 1
else G« 0

Codes/Cycles

Operand Instruction Code Machine
15[14[13[12[11]10] 9 [8[7[6[5[4a[3 2] 1[0 | Cycle
xadr16, [HL] a?5:a?4:a?3:a?2 a?1 13(110: a19 : ;g ;7 : ;6 : ;5 : 3?4 2?3 : a?z : 6?1 : a10 3
xadr16, [XY] 33513?413?3:;1)2 a?1 :a?OJ a19 | a13 a17 | Je | ;5 | a14 e?s | a?z | ao1 : 810 3
xadr16, E:[HL] a?513?4:a?3:a?2 3?1 :a?ol a:g : 318 ;:7 : ;6 : 6?5 : &?4 2?3 : E?z : 6?1 : ;0 3
xadr16, E:[XY] 33513?418?313?2 s :a?o: i : s [ : s : s : g : :2 : : : 0
xadr16, [HL+] a?5:a?4:a?3:a?2 3?1 13(1)0: a:g : ;g ;:7 : a16 : a15 : 8?4 a13 : 6?2 : 6?1 : ;0 8
xadr16, [XY+] 33513?418?313?2 a?1 :a?o: ;9 | 318 a17 : 636 : 835 : ?114 ;3 : :2 : 3?1 : 310 ’
xadr16, E:[HL+] 33513?413?313?2 a?1 13(1)0: ;9 : ;g ;7 : %116 : 6?5 : 2?4 ;3 : a?2 : a?1 : a10 3
xadr16, E:[XY+] 3?513?413?313?2 3?1 :a?o: 319 : a18 a17 : ;5 : 6?5 : a14 2113 : aoz : 301 : a10 3
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MSA cadri16

Melody Start

Starts melody output from the head address of melody data specified by aq5 to ag.

Codes/Cycles

(start melody output)

d15,d14,d13,d12

d11,d10, d9 | d8

d7 1 de  d5 | A4

a3 (d2 a1, 4dp

Instruction Code Machine
Operand
15/14[13]12]11]10] 9[8[ 7[6[5][4[3]2] 1] 0| Cycle
0,0,0,0/0,0,0,0/0,0,0,1]0,1, 1,0
cadr16 3
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MSET Obj, #m (data memory bit set)

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

Bits not masked by obj « 1, A <~ obj (m = 0 ~ OFH)
(for post-increment)
HL <« HL + 1 or XY « XY + 1

Description

Sets all bits not masked by immediate data m, in the data memory specified by obj.

After the clear operation the content of obj is stored to the accumulator. m is a value
in the range 0 to OFH, with a "0" masking a bit and a "1" marking a bit to be set. For
post-increment operations, the HL or XY register is incremented after execution.

Flags affected by execution of this instruction z c G
Flag change conditions
(for post-increment) _
ifHL+1=00orXY+1=0 O O
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15/14[13/12/11/10/ 9[8[ 7[6[5]4[3]2] 1] 0| Cycle
Ycur. #m 0 1,1 ,0 | mgmp my mo|r7 g, 5 4|3, 11 0o 1
[HL]. #m 0, 0,0,0/0,0,1,0/0,1, 1,0 |mg mpmy mg 1
[XY]. #m 0, 0,0,0/0,0,1,0/0, 1, 1,1 |mg mpmy m 1
E:[HL]. #m 0, 0,0,0/0,0,1,0/0,1,0,0 |mg mp my mg 1
E:[XY]. #m 0, 0,0,0/0,0,1,0/0,1,0,1 |mg mpmy mg 1
[HL+]. #m 0,0,0,0/0,0, 1, 1/0,1, 1,0 |mg mpmy mg 1
[XY+]. #m 0,0,0,0/0,0, 1, 1/0, 1, 1,1 |mg mpmy mg 1
E:[HL+]. #m 0,0,0,0/0,0,1,1/0,1,0,0 |mg mp my mg 1
E:[XY+]. #m 0,0,0,0/{0,0, 1T, 1]0,1,0,1 |mg mp my mg 1
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A (data memory bit test)

<
|
7]
-
()
S

For no post-increment: sfr, ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E;[HL+], E:[XY+]

If any of the bits not masked by A is "0",
then Z « 1
elseZ«0

(for post-increment)
HL <~ HL + 1 or XY <« XY + 1

Description

Tests all bits not masked by accumulator in the data memory specified by obj. If
even one bitis "0", sets the Z flag. In the accumulator a "0" masks a bitand a "1"
marks a bit to be tested. For post-increment operations, the HL or XY register is
incremented after execution.

Flags affected by execution of this instruction z C G
Flag change conditions

See function column O _ O
(for post-increment)

ifHL+1=00orXY+1=0

then G « 1
else G« 0
Operand Instruction Code Machine
15/14[13]12[11][10/ 9|8 | 7[6[5]4a[3[2]1]| 0| Cycle
sfr, A 0,0, 1,01 1t 1 1 |r7 g, 5, 14|03, 12 ,11,0 1
Ycur, A 0,0, 1 1|1 1 1 1 |r7 g, 5 14|03, 12, 11,10 1
[HL], A 0,0,0,0/0,1,0,0/0,0,1,0/0,1,0,1 1
[XY], A 0,0,0,0/0,1,0,0/0,0, 1, 1]0,1,0,1 1
E:[HL], A 0,0,0,0/0,1,0,0/0,0,0,0/0,1,0,1 1
E:[XY], A 0,0,0,0/0,1,0,0/0,0,0,1]0,1,0,1 1
[HL+], A 0,0,0,0/0,1,0,0/0,0,1, 01, 1,01 1
[XY+], A 0,0,0,0/0,1,0,0/0,0, 1 1]1, 1,01 1
E:[HL+], A 0,0,0,0/0,1,0,0/0,0,0,0]1,1,0,1 1
E;[XY+], A o,0,0,0/]0,1,0,0/0,0,0 1]1T,1,0,1 1
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MTST Obj, #m (data memory bit test)

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

If any of the bits not masked by mis "0",
then Z « 1
elseZ«0

(for post-increment)
HL <~ HL + 1 or XY <« XY + 1

Description

Tests all bits not masked by immediate data m in the data memory specified by obj.
If even one bit is "0", sets the Z flag. m is a value from 0 to OFH, with a "0" masking a
bit and a "1" marking a bit to be tested. For post-increment operations, the HL or XY
register is incremented after execution.

Flags affected by execution of this instruction z c G
Flag change conditions

See function column O _ O
(for post-increment)

ifHL+1=00orXY+1=0
then G « 1
else G« 0

Codes/Cycles

Operand Instruction Code Machine
15]14[13[12|11]10]/ 9|8 [7[6 /5|4 |32 ] 1] 0| Cycle

Your. #m 1,0, 1,1 mg mg my Mg|r7 I, 5 4|3 T2 1 T 1
[HL]. #m 0,0,0,0[0,1,0,0[1,0,1,0|mgmgmm 1
[XY]. #m 0,0,0,0[0,1,0,0[1,0 1,1 |mgmgmm 1
E:[HL]. #m 0,0,0,0[0,1,0,0[1,0,0,0|mgmymm 1
E:[XY]. #m 0,0,0,0/0,1,0,0[1,0,0,1|mgmpmym 1
[HL+]. #m 0,0,0,0/0,1,0,1[1,0,1,0|mgmpmym 1
[XY+]. #m 0,0,0,0/0,1,0, 11,0, 1 1| mgmmm 1
E:[HL+]. #m 0,0,0,0/0,1,0,1[1,0,0,0|mgmpmym 1
E:[XY+]. #m 0,0,0,0[0,1,0,1[1,0,0,1|mgmym,m 1
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NOP

No Operation

Do nothing for one machine cycle.

(no operation)

Instruction Code Machine
Operand
15/14[13/12/11/10] 9[8[ 7[6[5]4[3]2] 1] 0| Cycle
NOP 0,0,0,0/0,0,0,0/0,0,0,0/0,0,0,0 1
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OR Obj, A (logical add of data memory and accumulator)

For no post-increment: sfr, ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

obj, A < objv A
(for post-increment)
HL < HL + 1 or XY <« XY + 1

Description

Takes the logical add for the accumulator and the data memory specified by obj.
Results are written to data memory and the accumulator. For post-increment opera-
tions, the HL or XY register is incremented after execution.

Flags affected by execution of this instruction z c G
Flag change conditions
ifobjvA=0 S
then Z « 1 O O
elseZ«0

(for post-increment)
ifHL+1=00orXY+1=0

then G « 1
else G« 0
Operand Instruction Code Machine
15/14[13]12|11][10/ 9 |8 |7[6 5|43 [2]1]| 0| Cycle
sfr, A 0,0,1, 0|1, 1,0, 0 |r7 16,5, ,14/13,1p,14,Tg 1
Yeur, A 0,0 1, 1]1 1,0, 0]|r g, 15,143, 11,0 1
[HL], A 0,0,0,0/0,1,0,0[0,0,1,0/0,0,1,0] 1
[XY], A 0,0,0,0/0,1,0,0[0,0,1,1/0,0,1,0] 1
EHL], A 0,0,0,0/0,1,0,0/0,0,0,0/0,0,1,0]| 1
EXV], A 0,0,0,0[0,1,0,0/0,0,0,1/0,0,1,0] 1
[HL+], A 0,0,0,0[0,1,0,0/0,0,1,0[1,0,1,0] 1
[XY+], A 0,0,0,0[0,1,0,0/0,0,1,1/1,0,1,0] 1
EHL+], A 0,0,0,0[0,1,0,0/0,0,0,0[1,0,1,0] 1
E[XY+], A 0,0,0,0/0,1,0,0/0,0,0,1[1,0,1,0] 1
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OR obj, #i4

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]

For post-increment:

obj, A < obj v i4
(for post-increment)
HL < HL + 1 or XY <« XY + 1

Description

[HL+], [XY+], E:[HL+], E:[XY+]

(logical add of data memory and immediate data)

Takes the logical add for the immediate data and the data memory specified by obj.
Results are written to data memory and the accumulator. For post-increment opera-

tions, the HL or XY register is incremented after execution.

Flags affected by execution of this instruction

z C G
Flag change conditions
if objvid =0 —
then Z « 1 O O
elseZ« 0
(for post-increment)
ifHL+1=00orXY+1=0
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15]14[13[12][11]10]/ 9[8[ 7[6[5/4a|3[2[1]0 | Cycle
Ycour, #i4 0 1 1 0 |ig g iy do|r7 T I5 T4|T3 2 11, 1 1
[HL], #i4 0,0 0,0/0,0, 1,0/0, 1,1, 0]i3, 12,101 1o 1
[XY], #i4 0,0 0,0/0,0, 1,0]0, 1 1 1]z, 02,04 1o 1
E:[HL], #i4 0,0 0,0/0,0,1,0/0,1,0,0 /i3, 104 1o 1
E:[XY], #i4 0,0, 0,0/0,0,1,0/0, 1,0, 13,102,101, 1o 1
[HL+], #i4 0,0, 0,0/0,0, 1,170, 1 1 03,02, ,i4 1o 1
[XY+], #i4 0,0, 0,00, 0, 1, 170, 1 1 1]z, 02,04 1o 1
E:[HL+], #i4 0,0, 0,0/0,0, 1, 1]0,1,0,0]i3, 12,101, 1o 1
E:[XY+], #i4 0,0,0,0/0,0, 1,170, 1,0, 1]i3,02,i1 1o 1
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POP H L (restores flag registers, accumulator and HL register)

RSP « RSP - 1, {FLAG, A, HL} « (RSP)

Decrements the register stack pointer, then restores the register stack content to the
flag registers (G, C, Z), accumulator and HL register.

Flags affected by execution of this instruction Z c G

Flag change conditions

if Z=1 when PUSH HL executed, O O O
then Z « 1
elseZ« 0

if C =1 when PUSH HL executed
then C « 1
elseC«0

if G = 1 when PUSH HL executed
then G « 1
else G« 0

Codes/Cycles

Instruction Code Machine
Operand
15/14]13]12]11]10]/ 9 |8 [ 7[6[5]4[3][2][ 1[0 | Cycle
HL 0,0,0,0/0,0,0,0[0,0,0,1/0,0,1,0 2
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POP XY (restores extra bank register, current bank register and XY register)

RSP « RSP-1, {EBR, CBR, XY} « (RSP)

Description

Decrements the register stack pointer, then restores the register bank stack content
to the extra bank register, current bank register and XY register.

Flags affected by execution of this instruction Z C G

Instruction Code Machine
Operand
15]14[13[12][11]10]/ 9[8[ 7[6[5/4 |32 ][ 1[0 | Cycle
XY o0,0,0,0/]0,0,0,0/0,0,0,1]0,0,1,1 2
PUSH HL (saves flag registers, accumulator and HL register)

RSP) « (FLAG, A, HL), RSP « RSP + 1

I,\I

Description

Saves the flag registers (G, C, Z), accumulator and HL register to the register stack,
then increments the register stack pointer.

Flags affected by execution of this instruction z c G

Instruction Code Machine
Operand
15/14]13]12|11]10|/ 9 |8 [ 7[6[5]4[3][ 2] 1[0 | Cycle
HL o0,0,0,0/]0,0,0,0/{0,0,0,1]0,0,0,0 2
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(saves extra bank register, current bank register and XY register)

(RSP) « {EBR, CBR, XY}, RSP « RSP + 1

Description

v
cC
n
IEI
b
~

Saves the extra bank register, current bank register and XY register to the register
stack, then increments the register stack pointer.

Flags affected by execution of this instruction z c G

Instruction Code Machine
Operand
15/14]13]12|11]10] 9[8[ 7[6[5]4[3][2] 1] 0| Cycle
XY 0,0,0,0/0,0,0,0[0,0,0,1/0,0,0,1 2
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ROL o b] (rotate left)

For no post-increment: sfr, ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E;[HL+], E:[XY+]

|—obj3 < objo < 0bjy < objg« C <J A « obj
for post-increment)
HL <« HL + 1 or XY « XY + 1

Description

I/-\I

Rotates the data memory content specified by obj one bit left. The carry flag is
stored to data memory LSB, and the MSB to the carry flag. After rotation the data
memory content is stored to the accumulator. For post-increment operations, the HL
or XY register is incremented after execution.

Flags affected by execution of this instruction Z c G
Flag change conditions
if objg =1 (obj bit 3 = 1 before instruction execution) O O O
then C « 1
elseC« 0
ifA=0
then Z « 1
elseZ« 0
(for post-increment)
ifHL+1=0o0orXY+1=0

then G « 1
else G« 0
Operand Instruction Code Machine
15/14[13]12[11][10/ 98| 7[6[5]4a[3[2]1]| 0| Cycle
sfr 0,0, 1,0]0,0, 1,0 r7 15,5 ,14]03,12,11,10 1
Your 0,0, 1,110, 0, 1,0 r7 15,5 ,14]T3,12,11,10 1
[HL] 0,0,0,0/0,1,0,0/0,0,1,0]0,1,1,0 1
[XY] 0,0,0,0/0,1,0,0/0,0, 1, 1]0,1,1,0 1
E:[HL] 0,0,0,0/0,1,0,0/0,0,0,0]0,1,1,0 1
E:[XY] 0,0,0,0/0,1,0,0/0,0,0,1T]0,1,1,0 1
[HL+] 0,0,0,0/0,1,0,0/0,0, 1,01, 1,1,0 1
[XY+] 0,0,0,0/0,1,0,0/(0,0,1 11, 1,1,0 1
E:[HL+] 0,0,0,0/0,1,0,0/0,0,0,0]1,1,1,0 1
E:[XY+] 0,0,0,0[{0,1,0,0[0,0,0,1/1,1,1,0 1
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ROR obj

For no post-increment: sfr, ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment:

Description

[HL+], [XY+], E:[HL+], E:[XY+]

|—> objz — objs> — objy — objg > C J A < obj
(for post-increment)
HL <« HL + 1 or XY « XY + 1

(rotate right)

Rotates the data memory content specified by obj one bit right. The carry flag is
stored to data memory MSB, and the LSB to the carry flag. After rotation the data
memory content is stored to the accumulator. For post-increment operations, the HL
or XY register is incremented after execution.

Flags affected by execution of this instruction

o z (o G
Flag change conditions
if objg = 1 (obj bit 0 = 1 before instruction execution) O @) @)
then C « 1
else C« 0
ifA=0
then Z « 1
elseZ« 0
(for post-increment)
ifHL+1=00orXY+1=0
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15)14[13]12]11]10] 9[8[ 7[6[5][4[3]2] 1] 0| Cycle
sfr 0,0, 1,0/0,0, 1 1 ]rs rg,I5 4|3 I 11,0 1
Your 0,0, 1, 1]0,0, 1 1 ]rs rg,I5 4|3 I 11,10 1
[HL] o6, 0,0,0/0,1,0,0{0, 0,7, 0/0, 1T 11 1
[XY] o6,0,0,0/0,17,0,0{0, 0,0 1]O, 1T 1 1 1
E:[HL] 6,0,0,0/]0,17,0,0/]0,0,0,0]0,1,1 1 1
E:[XY] 6,0,0,0]0,17,0,0/]0,0,0,1]0, 1,11 1
[HL+] 6,0,0,0j]0,17,0,0/0,0, 1,01, 1,11 1
[XY+] 6,0,0,0j]0,17,0,0/0,0 1 11, 1,11 1
E:[HL+] 6,0,0,0/]0,17,0,0/0,0,0,01, 1,11 1
E:[XY+] o,0,0,0/{0,1,0,0{0, 0,0, 11 1T 11 1
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EI
-]

PC « (SP) + 1, SP « SP-1

(return from subroutine)

The PC (program counter) value saved to the call stack by the CAL or LCAL instruc-

tion is incremented by one then set to the PC. The call stack pointer is then
decremented.

Instruction Code Machine
Operand
15]14[13[12|11]10]/ 9[8[ 7[6 5|43 [ 2] 1] 0| Cycle
RT 0,0,0,0[0,0,0,0/0,0,0,0/1,0,1,1 1

RTI

Description

Codes/Cycles

(return from maskable interrupt processing routine)

PC « (SP) + 1, SP « SP-1, MIE « 1

The PC (program counter) value saved to the call stack when a maskable interrupt
was generated is incremented by one then set to the PC. The call stack pointer is
then decremented. MIE is set to 1 to enable maskable interrupts again. The RTI
instruction is used as the instruction to return from a maskable interrupt routine.

Instruction Code Machine
Operand
15)14[13]12|11/10] 9[8[ 7[6[5][4[3]2] 1] 0| Cycle
RTI 0,0,0,0[0,0,0,0/0,0,0,0[1,1,0,0 1
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RTNMI (return from non-maskable interrupt processing routine)

PC « (SP) + 1, SP « SP-1, MIE « Pre-interrupt MIE state

The PC (program counter) value saved to the call stack when a non-maskable
interrupt was generated is incremented by one then set to the PC. The call stack
pointer is then decremented. The pre-interrupt state is reset in MIE. The RTNMI
instruction is used as the instruction to return from a non-maskable interrupt routine.

Codes/Cycles

Instruction Code Machine
Operand
15]14[13[12|11]10]/ 9|8 [7[6 /5|43 [ 2] 1] 0| Cycle
RTNMI 0,0,0,0[0,0,0,0/0,0,0,0[1,1,0,1 1




nX-4/250/300 Core Instruction Manual
Chapter 2 Instruction set

SBC obj, A

For no post-increment: sfr, ¥cur, [HL], [XY], E:[HL], E:[XY]

For post-increment: [HL+], [XY+], E;[HL+], E:[XY+]

objA < obj-A-C
(for post-increment)

Description

(data memory and accumulator subtraction with carry)

HL < HL + 1 or XY « XY + 1

The accumulator and carry flag are subtracted from the data memory specified by
obj, and the results stored to data memory and the accumulator. For post-increment
operations, the HL or XY register is incremented after execution.

Flags affected by execution of this instruction

z
Flag change conditions c G
ifobj-A-C=0
then Z « 1 O O O
elseZ« 0
if obj-A-C<0
then C « 1
elseC«0
(for post-increment)
ifHL+1=00orXY+1=0
then G « 1
else G« 0
Codes/Cycles
Instruction Code Machine
Operand
15]14[13[12|11]10]/ 9[8[ 7[6 5|43 [ 2] 1] 0| Cycle
sfr, A 0,0, 1,01, 0,0, 0/ r7 16,5, 14|03,12,11,10p 1
Your, A 0,0, 1, 1]1,0,0, 0 r7 16,5 ,14]3,12,11,10p 1
[HL], A o,0,0,0j]0,7,0,17]0,0,17,0]0,1, 1,0 1
[XY], A o,0,0,0j]0,17,0, 170,01, 1]0,1 1,0 1
E:[HL], A o,0,0,0j]0,17,0,1]0,0,0,0/]0,1 1,0 1
E:[XY],A o6, 0,0,0/j0,1,0,1]0,0,01]0, 1, 1,0 1
[HL+], A o6, 0,0,0/j0,1, 0,10, 0,7, 01,1, 1,0 1
[XY+], A 6, 0,0,0/j0,1,0,1j0,0, 1 1]1, 1, 1,0 1
E:[HL+], A o6, 0,0,0/0,1, 0,10, 0,001, 1, 1,0 1
E:[XY+], A o,0,0,0/0,7,0,77]0,0,0, 1)1, 1, 1,0 1
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SBCD Ob], A (data memory and accumulator subtraction with carry with decimal adjust)

For no post-increment: sfr, ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

obj, A « decimal adjust {obj - A - C}
(for post-increment)
HL <~ HL + 1 or XY « XY + 1

Description

The accumulator and carry flag are subtracted from the data memory specified by
obj, and the results stored to data memory and the accumulator if there is no result-
ing borrow. If there is a borrow, the decimal adjustment AH is added and the results
stored to data memory and the accumulator. For post-increment operations, the HL
or XY register is incremented after execution.

Flags affected by execution of this instruction z c G
Flag change conditions
if the decimal adjustment =0 O @) @)
then Z « 1
elseZ«0

if a borrow results, C <~ 1, else C « 0
(for post-increment)
ifHL+1=00orXY+1=0

then G « 1
else G« 0
Operand Instruction Code Machine
15)14[13]12]11]10] 9[8[ 7[6[5][4[3]2] 1] 0| Cycle
sfr, A 0,0, 1,01, 0,0 1 r7 rg,I5 4|3, 11,0 1
Your, A 0,0, 1,111, 0,0 1 r7 rg,I5 4|3, 11,10 1
[HL], A o,0,0,0/]0,7,0,1]0,0, 1, 0]0,1,1, 1 1
[XY], A o,0,0,0/]0,7,0,1]0,0, 1T 1]0,1,1 1 1
E:[HL], A o,0,0,0/0,1,0,1/0,0,0,0/0, 1,11 1
E:[XY], A o,0,0,0/0,1,0,1/0,0,0, 10,1, 11 1
[HL+], A 0,0,0,0/0, 1, 0,1/0,0, 1, 01 1 11 1
[XY+], A 0,0,0,0/0, 1, 0,1/0,0, 1 1|1 1 11 1
E:[HL+], A 0,0,0,0/0,1,0,1/0,0,0,0/1 1,11 1
E:[XY+], A o,0,0,0/{0,1,0,1{0, 0,0, 1], 1T 11 1
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SBCJ Obj, n (data memory subtraction with carry with base-n adjust)

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E;[HL+], E:[XY+]

obj, A « n adjust {obj-C} (Even number from 2 to 16)
(for post-increment)
HL « HL + 1 or XY « XY + 1

Description

The accumulator and carry flag are subtracted from the data memory specified by
obj, and base-n adjustment completed. The results are stored to data memory and
the accumulator. If the result of base-n adjustment is OFH, the adjustment n is
added. n is an even value from 2 to 16. For post-increment operations, the HL or XY
register is incremented after execution.

Flags affected by execution of this instruction z C G
Flag change conditions
if the base-n adjustment =0 O O O
then Z « 1
elseZ«0

if an underflow results, C < 1, else C « 0
(for post-increment)
ifHL+1=00orXY+1=0

then G « 1
else G« 0
Instruction Code Machine
Operand
15]14[13[12|11]10] 9[8[ 7[6 5|43 [ 2] 1|0 | Cycle
Your. n 0,0,0, 1] 1 npny ng|r7 g 5 4|3, 11 ,10o 1
[HL]. n 0,0,0,0/0,1,1,0/0,0,1,0]1 n2 ns ng 1
[XY]. n 0,0,0,0/0,1,1,0/0,0, 1, 11 n2 ns g 1
E:[HL]. n 0,0,0 0/0, 1, 1,0/0,0,0,0]1 n2 ng ng 1
E:[XY].n 0,0,0,0/0, 1, 1,0/0,0,0,1]1 0 ,n ng 1
[HL+].n 0,0,0 0/0, 1,1, 1]0,0,1,0]1 np ns g 1
[XY+].n 0,0,0 0/0, 1,1, 1]0,0, 1, 1]1 np n g 1
E:[HL+]. n 0,0,0, 00, 1,1, 1]0,0,0,0]1 np ns g 1
E:[XY+].n 0,0,0,0/0,1,1,1]0,0,0,1]1,n,n,ng 1

[Note] The relation between adjustment n and ns to ng in the instruction code is shown below.

Adjustment n 2 4 6 8 10 12 14 16
no to ngin instruction code 1H 2H 3H 4H 5H 6H 7H OH
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SJMP radr8 (PC relative branch)

PC < NextPC + radr8
(However, -128 < radr8 < +127
Next PC is the address (PC+1) after the instruction)

The content of radr8 is added to NextPC and the program branched.

The destination is a range from -128 to +127 from the NextPC address. The 8 bits in

the instruction code (a7 to ag) correspond to radr8, and ay (8th bit) is the sign indicat-
ing the direction of displacement from the next address.

Branches across program memory page boundaries are possible.

The Assembler can directly specify addresses within branch range (labels) instead of
radr8.

Flags affected by execution of this instruction z c G

Codes/Cycles

Instruction Code Machine
Operand
15)14[13/12/11/10] 9[8[ 7[6[5]4[3]2] 1] 0| Cycle
radr8 0,0,0,0/1,0,0 a|1 a8, ,38 a4 /a3 8 a1  a 1
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SUB Obj, A (data memory and accumulator subtraction)

For no post-increment: sfr, ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E;[HL+], E:[XY+]

obj, A « obj - A
(for post-increment)
HL < HL + 1 or XY <« XY + 1

Description

The accumulator is subtracted from the data memory specified by obj, and the
results stored to data memory and the accumulator. For post-increment operations,
the HL or XY register is incremented after execution.

Flags affected by execution of this instruction z c G
Flag change conditions
ifobj-A=0
then Z « 1 O O O
elseZ« 0
if obj-A <0
then C « 1
elseC«0
(for post-increment)
ifHL+1=00orXY+1=0

then G « 1
else G« 0
Operand Instruction Code Machine
15]14[13[12|11]10]/ 9|8 [7[6 /5|43 [ 2] 1] 0| Cycle
sfr, A 0,0, 1, 0/0, 1 1 1 ]rp rg,I5 4|3 I 11,0 1
Your, A 0,0, 1, 1]0, 1 1 1 ]rs g, 15 4|3 I 11,10 1
[HL], A o,0,0,0/]0,7,0, 10,0, 1, 0]0,1,0,1 1
[XY], A o,0,0,0/]0,7,0, 10,0, 1, 1]0,1,0,1 1
E:[HL], A 0o,0,0,0/0,1,0,1/0,0,0,0/0,1,0,1 1
E:[XY], A o,0,0,0/0,1,0,1/0,0,0,1]0,1,0,1 1
[HL+], A o,0,0,0/0,1,0,1/0,0, 1,01, 1,01 1
[XY+], A 0,0,0,0/0, 1,0, 1/0,0, 1 11, 1,01 1
E:[HL+], A 0,0,0,0/0,1,0,1/0,0,0,0/1,1,0,1 1
E:[XY+], A o,0,0,0/{0,17,0,1{0, 0,0, 1]1,1,0,1 1
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SUB Obj, #i4 (data memory and immediate data subtraction)

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

obj, A < obj - i4
(for post-increment)
HL < HL + 1 or XY <« XY + 1

Description

The immediate data i4 is subtracted from the data memory specified by obj, and the
results stored to data memory and the accumulator. For post-increment operations,
the HL or XY register is incremented after execution.

Flags affected by execution of this instruction Z c G
Flag change conditions
if obj -4 =0
then Z « 1 O O O
elseZ« 0
if obj -4 <0
then C « 1
elseC«0
(for post-increment)
ifHL+1=00orXY+1=0

then G « 1
else G« 0
Operand Instruction Code Machine
15/14[13]12|11]10] 9[8[ 7[6[5]4[3]2] 1] 0| Cycle
Yeur, #i4 1, 0,0 1 |ig ip 014 do|r7 Tg 5 4|3 Ip 11 0o 1
[HL], #i4 0,0,0,0/0,0,1,0[1,0,1,0ig,ip, i1, g 1
[XY], #i4 0,0,0,0/0,0,1,0[ 1,0 1 1 iz, ip, i1, iog| 1
E:[HL], #i4 0,0,0,0/0,0,1,0[1,0,0,0/ig,ip,i1,0ig| 1
E:[XY], #i4 0,0,0,0[0,0,1,0/1,0,0,1]ig,ip i1, o] 1
[HL+], #i4 0,0,0,0[0,0,1,1/1,0, 1,00, ip i1, io| 1
[XY+], #i4 0,0,0,0[0,0,1 1,141,011 10, ip it | 1
E:[HL+], #i4 0,0,0,0[0,0,1,1/1,0,0,0|0g,ip i1, 0| 1
E:[XY+], #i4 0,0,0,0/0,0,1,1]1,0,0,1 g, ip, i1, 0| 1
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XCH A, obj

For no post-increment: sfr, ¥cur, [HL], [XY], E:[HL], E:[XY]

For post-increment:

A < obj
for post-increment)
HL « HL + 1 or XY « XY + 1

I,_\

Description

[HL+], [XY+], E:[HL+], E:[XY+]

(swap data memory and accumulator contents)

The accumulator is swapped with the data memory specified by obj. For post-

increment operations, the HL or XY register is incremented after execution.

Flags affected by execution of this instruction

z
Flag change conditions c G
(for post-increment) _ _ @)
ifHL+1=00rXY+1=0

then G « 1

else G« 0
Codes/Cycles

Instruction Code Machine
Operand

15]14[13[12|11]10]/ 9[8[ 7[6 5|4 |32 ][ 1] 0| Cycle
A, sfr 0,0, 1,01 1 1,0 |r7 15,5, 14]T3,012,11,10 1
A, ¥cur 0,0, 1 1|1 1 1,0 |r7 15,5, 14]T3,12,11,10 1
A, [HL] o6, 0,0,0/j0,0,t,17/0,0,1,0]0,0,0,1 1
A, [XY] o, 0,0,0j0,0,t,17/0, 0,1, 1]0,0,0,1 1
A, E:[HL] o0,0,0,0/j0,0,1t,17/0,0,0,0]0,0,0,1 1
A, E:[XY] o,0,0,0/j0,0,t,17/0,0,0,1]0,0,0,1 1
A, [HL+] o,0,0,0/j0,0,t,17/0,0,1,0]1,0,0,1 1
A, [XY+] o,0,0,0j0,0,t,7/0, 0,1, 1]1,0,0, 1 1
A, E:[HL+] o,0,0,0/0,0,17,7/0,0,0,0]1,0,0,1 1
A, E([XY+] o,06,0,0j0,0,7,17j0,0,0,17}/1,0,0,1 1
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XOR Obj, A (exclusive OR of data memory and accumulator)

For no post-increment: sfr, ¥cur, [HL], [XY], E:[HL], E:[XY]
For post-increment: [HL+], [XY+], E:[HL4], E:[XY+]

obj, A < objV A
(for post-increment)
HL < HL + 1 or XY <« XY + 1

Description

A exclusive OR is executed for the accumulator and the data memory specified by
obj, and the results written to data memory and the accumulator. For post-increment
operations, the HL or XY register is incremented after execution.

Flags affected by execution of this instruction z c G
Flag change conditions
ifobjVA=0 -
then Z « 1 O O
elseZ«0

(for post-increment)
ifHL+1=0o0orXY+1=0

then G « 1
else G« 0
Operand Instruction Code Machine
15]14[13[12|11]10] 9[8[ 7[6 5|4 [3[2]1 0| Cycle
sfr, A 0,0, 17,01 1,0 1 |r7 156,15, 14|03, 11,10 1
Your, A 0,0 1 1|1 1,0 1 ]rp g, I5,14]r3, M 11,0 1
[HL], A 6,0,0,0/]0,7,0,0/0,0, 1, 0]0,0,1,1 1
[XY], A 06,0,0,0/]0,7,0,0/0,0, 1, 1]0,0,1 1 1
E:[HL], A 0,0,0,0/0,17,0,0/0,0,0,0]0,0,1,1 1
E:[XY], A 06,0,0,0/]0,7,0,0/0,0,0,1]0,0,1 1 1
[HL+], A 06,0,0,0/]0,17,0,0/0,0, 1, 0]1,0,1,1 1
[XY+], A 06,0,0,0/]0,7,0,0/0,0, 1 1]1,0,1 1 1
E:[HL+], A 0o,0,0,0/0,1,0,0/0,0,0,0/1, 0,11 1
E:[XY+], A o0,0,0,0/]0,17,0,0/0,0,0,1]1,0,1,1 1
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XOR obj, #i4

For no post-increment: ¥cur, [HL], [XY], E:[HL], E:[XY]

For post-increment:

obj, A < obj V i4

(for post-increment)
HL < HL + 1 or XY <« XY + 1

Description

[HL+], [XY+], E:[HL+], E:[XY+]

(exclusive OR of data memory and immediate data)

A exclusive OR is executed for the immediate data and the data memory specified by
obj, and the results written to data memory and the accumulator. For post-increment
operations, the HL or XY register is incremented after execution.

Flags affected by execution of this instruction

o Z C G
Flag change conditions
if obj Vid=0 O _ O
then Z « 1
elseZ« 0
(for post-increment)
ifHL+1=0o0orXY+1=0

then G « 1

else G« 0
Codes/Cycles

Instruction Code Machine
Operand

15/14[13]12[11][10/ 9|8 | 7[6[5]4a[3[2]1]| 0| Cycle
Yeour, #i4 0 1,1 1 ]ig o iy do|r7 I 5 T4|T3, M2 N 0o 1
[HL], #i4 0, 0,0,0/0,0,0,0/0, 1, 1,0 ]i3g,12,101 1o 1
[XY], #i4 0, 0,0,0/0,0,0,0/0, 1,1 1]ig,i2, 01 i 1
E:[HL], #i4 0, 0,0,0/0,0,0,0/0,1,0,0]ig,12,1i1 1o 1
E:[XY], #i4 0, 0,0,0/0,0,0,0/0, 1,01 iz, i1 i 1
[HL+], #i4 0, 0,0,0/0,0,0, 10,1, 1,0 ]i3g,12,01,io 1
[XY+], #i4 0, 0,0,0/0,0,0, 170, 1,1 1]ig, i, i1 o 1
E:[HL+], #i4 0, 0,0,0/0,0,0,1)/0,1,0,0/ig,12,1i1 1o 1
E:[XY+], #i4 0,0,0,0/0,0,0,1]0,1,0,1]i3,i2,i1,1o 1
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