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This section covers assembly language for the Z80 Microprocessor used on machines like the ZX Spectrum, Amstrad CPC and CP/M
based machines.

1 - About the Z80

About the Z80

The Z80 is an 8-bit microprocessor introduced by Zilog as the startup company's first product. The Z80 was conceived by Federico
Faggin in late 1974 and developed by him and his 11 employees starting in early 1975. The first working samples were delivered in
March 1976, and it was officially introduced on the market in July 1976. With the revenue from the Z80, the company built its own chip
factories and grew to over a thousand employees over the following two years.

The Zilog 780 is a software-compatible extension and enhancement of the Intel 8080 and, like it, was mainly aimed at embedded
systems. Although used in that role, the Z80 also became one of the most widely used CPUs in desktop computers and home
computers from the 1970s to the mid-1980s. It was also common in military applications, musical equipment such as synthesizers
(like the Roland Jupiter-8), and coin operated arcade games of the late 1970s and early 1980s including Pac-Man.
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1.1 - Z80 Registers

About the Registers available on the Z80
The Z80 contains 208 bits of memory that are available to the programmer as registers.

Z80 Registers

Register Set Special Purpose
Main Alternate Registers
Accumulator|Flags|Accumulator|Flags| Interrupt Vector Memory Refresh
A F A F | R
B C B' C' |Index Register IX|Index Register IY
D E D' E' Stack Pointer SP
H H H' L' Program Counter PC

Accumulator and Flag registers

The Z80 provides two independent 8-bit accumulators each with an associated flag register. The programmer can switch between the
two pairs with the EXAF, AF' instruction.

General Purpose registers

Two matched sets of general purpose registers are available, each set containing six 8-bit registers: B, C, D, E, H and L.
These registers are also arranged to provide 3 16-bit registers: BC, DE and HL.

The HL register pair is usually used for addressing memory and has more instructions available to it for this purpose than BC or DE
register pairs.

The programmer can switch between the main (BC, DE and HL) and alternate (BC', DE' and HL') set of general purpose registers with
the EXXinstruction.

PC Program Counter

The program counter holds the 16-bit address of the current instruction being fetched from memory. The Program Counter is
automatically incremented after its contents are transferred to the address lines. When a program jump occurs, the new value is
automatically placed in the Program Counter, overriding the incrementer.

SP Stack Pointer

The stack pointer holds the 16-bit address of the current top of a stack located anywhere in external system RAM. The external stack
memory is organized as a last-in first-out (LIFO) file. Data can be pushed onto the stack using the PUSH instructions or popped off of
the stack using the POP instructions.
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1.2 - Z80 Status Flags

The Flag registers, Fand F', supply information to the user about the status of the Z80 CPU at any particular time. Each of these two
Flag registers contains 6 bits of status information that are set or cleared by CPU operations; bits 3 and 5 are not used.

Four of these bits (C, P/V, Z, and S) can be tested for use with conditional JUMP, CALL, or RETURN instructions.

The H and N flags cannot be tested; these two flags are used for BCD arithmetic.

7 6 5 4 3 2 1
S z H PN N C

C Carry

The Carry Flag (C) is set or cleared depending on the operation being performed.
For ADD instructions that generate a Carry, and for SUB instructions that generate a Borrow, the Carry Flag is set.

The Carry Flag is reset by an ADD instruction that does not generate a Carry, and by a SUB instruction that does not generate a
Borrow.

This saved Carry facilitates software routines for extended precision arithmetic.
Additionally, the DAA instruction sets the Carry Flag if the conditions for making the decimal adjustment are met.

For the RLA, RRA, RLS, and RRS instructions, the Carry bit is used as a link between the least-significant byte (LSB) and the most-
significant byte (MSB) for any register or memory location. During the RLCA, RLC, and SLA instructions, the Carry flag contains the
final value shifted out of bit 7 of any register or memory location. During the RRCA, RRC, SRA, and SRL instructions, the Carry flag
contains the final value shifted out of bit 0 of any register or memory location.

For the logical instructions AND, OR, and XOR, the Carry flag is reset.

The Carry flag can also be set by the Set Carry Flag (SCF) instruction and complemented by the Compliment Carry Flag (CCF)
instruction.

ZZero
The Zero Flag (Z) is set (1) or cleared (0) if the result generated by the execution of certain instructions is 0.

For 8-bit arithmetic and logical operations, the Z flag is set to a 1 if the resulting byte in the Accumulator is 0. If the byte is not 0, the Z
flag is reset to 0.

For Compare (search) instructions, the Z flag is set to 1 if the value in the Accumulator is equal to the value in the memory location
indicated by the value of the register pair HL.

When testing a bit in a register or memory location, the Z flag contains the complemented state of the indicated bit.

When inputting or outputting a byte between a memory location and an INI, IND, OUTI, or OUTD I/O device, if the result of
decrementing Register Bis 0, then the Z flag is 1; otherwise, the Z flag is 0. Additionally, for byte inputs from 1/0 devices using IN r, (C),
the Z flag is set to indicate a 0-byte input.
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P/V Parity Overflow

The Parity/Overflow (P/V) Flag is set to a specific state depending on the operation being performed.

Overflow

For arithmetic operations, this flag indicates an overflow condition when the result in the Accumulator is greater than the maximum
possible number (+127) or is less than the minimum possible number (-128). This overflow condition is determined by examining the
sign bits of the operands.

For addition, operands with different signs never cause overflow. When adding operands with similar signs and the result contains a
different sign, the Overflow Flag is set.

For subtraction, overflow can occur for operands of unalike signs. Operands of alike signs never cause overflow.

Another method for identifying an overflow is to observe the Carry to and out of the sign bit. If there is a Carry in and no Carry out, or
if thereis no Carry in and a Carry out, then an Overflow has occurred.

Parity

This flag is also used with logical operations and rotate instructions to indicate the resulting parity is even. The number of 1 bits in a
byte are counted. If the total is Odd, ODD parity is flagged (i.e., P = 0). If the total is even, even parity is flagged (i.e., P = 1).

When inputting a byte from an 1/0 device with an IN r, (C) instruction, the P/V Flag is adjusted to indicate data parity.

Alternate usage

During the CPI, CPIR, CPD, and CPDR search instructions and the LDI, LDIR, LDD, and LDDR block transfer instructions, the P/V Flag
monitors the state of the Byte Count (BC) Register. When decrementing, if the byte counter decrements to 0, the flag is cleared to 0O;
otherwise the flag is set to 1.

During the LD A, I and LD A, R instructions, the P/V Flag is set with the value of the interrupt enable flip-flop (IFF2) for storage or
testing.

S Sign
The Sign Flag (S) stores the state of the most-significant bit of the Accumulator (bit 7). When the Z80 CPU performs arithmetic
operations on signed numbers, the binary twos-complement notation is used to represent and process numeric information.

A positive number is identified by a 0 in Bit 7. A negative number is identified by a 1.
The binary equivalent of the magnitude of a positive number is stored in bits 0 to 6 for a total range of from 0 to 127.

A negative number is represented by the twos complement of the equivalent positive number. The total range for negative numbers
is from -1 to -128.

When inputting a byte from an I/0 device to a register using an IN r, (C) instruction, the S Flag indicates either positive (S = 0) or
negative (S = 1) data.

N Add/Subtract

The Add/Subtract Flag (N) is used by the Decimal Adjust Accumulator instruction (DAA) to distinguish between the ADD and SUB
instructions.

For ADD instructions, N is cleared to 0. For SUB instructions, N is set to 1.

H Half Carry

The Half Carry Flag (H) is set (1) or cleared (0) depending on the Carry and Borrow status between bits 3 and 4 of an 8-bit arithmetic
operation. This flag is used by the Decimal Adjust Accumulator (DAA) instruction to correct the result of a packed BCD add or
subtract operation.

For ADD instructions, H is set if a carry occurs from bit 3 to bit 4. For SUB instructions, H is set if a borrow from bit 4 occurs.
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1.3 - Addresses

The addresses used ny the Z80
The Z80 uses a fixed set of addresses in Page 0 of the address space:

Z80 Assembly Language

Addressllnstruction Usage

0000 RSTO Initial power on

RST 0 instruction is invoked.

RESET pin is held low
0008 RST 1 RST 1 instruction is invoked.
0010 RST 2 RST 2 instruction is invoked.
0018 RST 3 RST 3 instruction is invoked.
0020 RST 4 RST 4 instruction is invoked.
0028 RST 5 RST 5 instruction is invoked.
0030 RST 6 RST 6 instruction is invoked.
0038 RST7 RST 7 instruction is invoked.

INT Maskable Interrupt handler when in Interrupt Mode 1
0066 NMI interrupt handler

Addresses 0x0000...0x003F are used by the 8 RST instructions with 8 bytes available for each. RST 0 is also the start address for when

the processor powers on or is reset.
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1.4 - Pin Layout

The physical Z80 processor

i A\
General pins as ol A
Ao...A15 Address Bus A, [ 2 39[] Ag
Address Bus (output, active High, tristate). A0...A15 form a 16-bit Address Az ]3 38 :| Ag
Bus, which provides the addresses for memory data bus exchanges (up to 64 A lla 37 :| A
KB) and for I/0 device exchanges.
& Ais[]5 36 ] Ag
CLK | |6 3
Dy...D; Data Bus sl A
. o o, []7 aa|] A,
Do...D7 constitute an 8-bit bidirectional data bus, used for data exchanges
with memory and I/0. Ds 18 N 33[] Ag
S . D5 ° |N _I?’2 ] A2
CLK Clock (input) D [ |10 g — 1 (] A
Single-phase MOS-level clock. +5v | |11 > o 30 :| Ay
D, [|12 29[] GND
System Control D, [12 28 ] RFSH
. . D M1
M1 Machine Cycle One (output, active Low) o Lyt (]
— P . ‘ D, [15 26| | RESET
M1, together with MREQ, indicates that the current machine cycle is the op __
code fetch cycle of an instruction execution. M1, when operating together INT [ 16 25 :l BUSRQ
with IORQ, indicates an interrupt acknowledge cycle. NMI [ |17 24 :| WAIT
_ HALT [ |18 23| | BUSACK
MREQ Memory Request (output, active Low, VREOD []190 2 []WR
tristate) TORG 20 21[]RD
MREQ indicates that the address bus holds a valid address for a memory

read or a memory write operation.

IORQ Input/Output Request (output, active Low, tristate)

IORQ indicates that the IowerElf of the address bus holds a valid I/0 address for an I/0 read or write operation. IORQ is also
generated concurrently with M1 during an interrupt acknowledge cycle to indicate that an interrupt response vector can be placed
on the data bus.

@ Read (output, active Low, tristate)

RD indicates that the CPU wants to read data from memory or an I/0O device. The addressed I/0 device or memory should use this
signal to gate data onto the CPU data bus.

WR Write (output, active Low, tristate)

WR indicates that the CPU data bus contains valid data to be stored at the addressed memory or I/O location.

RFSH Refresh (output, active Low)

RFSH, together with MREQ, indicates that the lower seven bits of the system’s address bus can be used as a refresh address to the
system'’s dynamic memories.

Bus Control

BUSACK Bus Acknowledge

The BUSACK pin indicates to the requesting device that the CPU address bus, data bus and control signals MREQ, IORQ, RD and WR
have entered their high-impedance states and other devices on the bus can control those lines.

BUSREQ Bus Request

BUSREQ contains a higher priority than NMI and is always recognized at the end of the current machine cycle.

BUSREQ forces the CPU address bus, data bus, and control signals MREQ, IORQ, RD and WR to enter a high-impedance state so that
other devices can control these lines. BUSREQ is normally wired OR and requires an external pull-up for these applications.

Extended BUSREQ periods due to extensive DMA operations can prevent the CPU from properly refreshing dynamic RAM.
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CPU Control
HALT HALT State (output, active Low)

HALT indicates that the CPU has executed a HALT instruction and is waiting for either a nonmaskable or a maskable interrupt (with the
mask enabled) before operation can resume. During HALT, the CPU executes NOPs to maintain memory refreshes.

WAIT WAIT (input, active Low)

WAIT communicates to the CPU that the addressed memory or I/0 devices are not ready for a data transfer. The CPU continues to
enter a WAIT state as long as this signal is active. Extended WAIT periods can prevent the CPU from properly refreshing dynamic
memory.

INT Interrupt Request (input, active Low)

An Interrupt Request is generated by I/0 devices. The CPU honors a request at the end of the current instruction if the internal
software-controlled interrupt enable flip-flop (IFF) is enabled. INT is normally wired-OR and requires an external pull-up for these
applications.

NMI Nonmaskable Interrupt (input, negative edge-triggered)

NMI contains a higher priority than INT. NMl is always recognized at the end of the current instruction, independent of the status of
the interrupt enable flip-flop, and automatically forces the CPU to restart at location 0066h.

RESET Reset (input, active Low)
RESET initializes the CPU as follows:
e it resets the interrupt enable flip-flop,

e clears the Program Counter and registers | and R,
e sets the interrupt status to Mode 0.

During reset time, the address and data bus enter a high-impedance state, and all control output signals enter an inactive state.
RESET must be active for a minimum of three full clock cycles before a reset operation is complete.
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2 - Timing

How the system clock relates to processor speed
The Z80 processor executes instructions as a series of basic operations:

e Memory access
e |/O device access
e Interrupt acknowledge

Each of these operations is known as a Machine cycle (M-cycle), which can take between 3 and 6 T-Cycles to execute, although this
can be extended by the WAIT signal. A T-cycle (Time Cycle) is one cycle of the system clock.

The following diagram shows an example of a single instruction that reads from memory and writes back.

T Cycle

B O 2 O < T v O v e v e T e v s o T s o A s
Machine Cycle

M1 M2 M3
Opcode Fetch T Memory Read T Memory Write

CLKH

Instruction Cycle

Basic CPU Timing Example
Opcode fetch
The Opcode fetch takes 4 T-cycles:

M1 Cycle

T1 T2 T3 T4 T1

— I \ \ \ \

Addr ::X PC X Refregh Address X

Data N
war | S
e \ r

Instruction Opcode Fetch

T1 Sets the Address bus A, 45 to the current value of the program counter.
T2 Reads the opcode during the second half of the cycle.
T3 and T4 has the refresh address set on the Address Bus. This is to allow dynamic ram to be refreshed.

Memory Access

Memory access cycles are generally three T-cycles long unless wait states are requested by memory via the WAIT signal.

Memory Read Cycle

For a memory read the MREQ and RD signals are pulled low once the address bus is stable.

Memory Read Cycle
T1 T2 T3 T1
— | | |
Addr ::X Memory Address X
WREQ |\ [
B ) /
wWR | | |
Data \&/
wam [ S
Memory Read Cycle
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Memory Write Cycle

For a memory write the MREQ and WR signals are pulled low once the address bus is stable.

Memory Read Cycle
T1 T2 T3 T1

— | | |

Addr ::X Memory Adgress X
MREQ |\ [ L

RO |

WR \

Data ] Datg Out —
war | ]

Memory Write Cycle
mgoes inactive half a T-State before the address and data bus contents are changed to support different types of memory.

I/0 Cycles

I/0 operations are similar to memory, except the IORQ signal is used instead of MREQ to indicate that devices not memory should
respond.

Also an additional wait state is inserted after T-State 2. The reason for this single wait state insertion is that during I/O operations, the
period from when the IORQ signal goes active until the CPU must sample the WAIT line is short. Without this extra state, sufficient
time does not exist for an I/0 port to decode its address and activate the WAIT line if a wait is required. Additionally, without this wait
state, it is difficult to design MOS I/0 devices that can operate at full CPU speed. During this wait state period, the WAIT request signal
is sampled.

I/0 Read Cycle

During a read I/0 operation, the RD line is used to enable the addressed port onto the data bus, just as in the case of a memory read.

1/0 Read Cycle
1 ™ ™ ] T1

Y \ \ \ \

addr | | Port Addrgss )

oRQ [\ [T

RD \ /

wWR | |

Data UN

warr [ [\

1/0 Read Cycle

I/0 Write Cycle

During a write I/0 operation, the WR line is used to enable the addressed port onto the data bus, just as in the case of a memory
write.

IO Wite Cycle
T1 T2 ™ T3 T1
— | | | |
Addr | Port Addrfss Y
orRg [ [
RO |
wR[ [ 1
Data ( Data Out —
war | L]
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3 - Opcodes
Instruction Set

Instruction Notation Summary

Notation Description
r Identifies any of the registers A, B, C, D, E,Hor L
(HL) Identifies the contents of the memory location whose address is specified by the contents of the HL register pair.
(X +d) Identifies tthe conFents of the memory location, whose address is specified by the contents of the Index register pair IX
plus the signed displacement d
Y+ d) Identifies .the conFents of the memory location, whose address is specified by the contents of the Index register pair IY
plus the signed displacement d
n Identifies a one-byte unsigned integer expression in the range (0 to 255)
nn Identifies a two-byte unsigned integer expression in the range (0 to 65535) (0x0000 to OxFFFF)
Identifies a one-byte signed integer expression in the range (-128 to +127)
e Identifies a one-byte signed integer expression in the range (-126 to +129) for relative jump offset from current location
cc Identifies the status of the Flag Register as any of ( NZ, Z, NC, C, PO, PE, P or M) for the conditional jumps, calls, and
return instructions
qq Identifies any of the register pairs BC, DE, HL or AF
ss Identifies any of the register pairs BC, DE, HL or SP
pp Identifies any of the register pairs BC, DE, IX or SP
rr Identifies any of the register pairs BC, DE, IY or SP
s Identifies any of r, n, (HL), (IX+d) or (IY+d)
m Identifies any of r, (HL), (IX+d) or (IY+d)
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3.1 - Load

Load registers, data & memory

3.1.1 - LD (dd), n

Load number into memory

7 l6e|s5[al3][2[1]0]
(HL) «—n
LD (HL), n
o [ o [ 1 [ 1 ] o 1 0
n
(IX+d) e—n
LD (IX+d), n
1 1 0 1 1 0 1
0 0 1 1 0 1 0
d
n
(IY +d) e n
LD (IY+d), n
1 1 1 1 1 0 1
0 0 1 1 0 1 0
d
n
Flags Affected
None.
Opcode Matrix
(HL) | (IX+d) | (1IY+d)
LD (HL), n LD (IX+d),n | LD (IY+d),n
n 10 (4 19[4 19
36nn DD36nnnn | FD36nnnn

Opcode Matrix Legend

Size bytes

Instruction

Cycle count | |Implicit!

Opcode hex

Sun, 23 Jan 2022 17:05:58 UTC
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3.1.2-LD(dd), s

Store register into memory via register
7 le /s 4321 0]

(BC) — A
LD (BC), A
[ o J o] o] oo o 1] o |

(DE) — A
LD (DE), A
Lo oo 1 oo 1[0

(HL) «— r
LD (HL), r
Lol v [ v [ v ] o] r

(IX+d)—r
LD (IX+d), r

1 1 0 1 1 1 [ o [ 1 oo
0 1 1 1 0 r

(Y +dye—r

LD (IY+d), r
1 1 1 1 1 1 [ o [ 1 |
0 1 1 1 0 r

Flags Affected

None.

Opcode Matrix

A B C D E H L

LDHO.A | LDHL,B | LDHL.C | LDHL,D | LDHLE | LDHLH | LDHLL
(HL) |1 7|1 7|1 7|1 7|1 7)1 7|1 7
77 70 7 72 73 74 75
LD (BC), A
(BC) |1 7
02
LD (D), A
(DE) |1 7
12
LD (X+d),A | LD (X+d), B | LD(X+d),C | LD(X+d),D | LD(X+d)E | LD(X+c)H | LD (X+d) L
(IX+d) |3 193 193 193 193 193 193 19
DD77nn DD70nn DD71nn DD72nn DD73nn DD74nn DD75nn
LD(V+d), A | LD(Y+d),B | LD(¥+d), C | LD(Y+d)D | LD(V+d),E | LD(V+d)H | LD (iv+d) L
(IY+d) |3 193 193 193 193 193 193 19
FD77nn FD70nn FD71nn FD72nn FD73nn FD74nn FD75nmn

Opcode Matrix Legend

Instruction
Size bytes Cycle count | |[Memory!
Opcode hex

Sun, 23 Jan 2022 17:05:58 UTC

Z80 Assembly Language

Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 1

Peter Mount, Area51.dev & Contributors CC BY-SA
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3.1.3-LD (nn), s

Store register into memory via address

7 efsfafs 2 1]0]

(nn) «— A
LD (nn), A
o [ o [t [ 1 [ o[ o 1] o 2
7 0
nn
15 8
(nn + 1) «— ddp, (nn) «— dd,
LD (nn), dd
1 1 1] o 1 1 0 1 |eo
0 1 dd 0 0 1 1
7 0
nn
15 8
(nn+1) «— H,(nn) «— L
LD (nn), HL
o [ o[ 1 [ o] o o 1] o |2
7 0
nn
15 8
(nn + 1) «— IXp, (nn) «— IX;
LD (nn), IX
1 1 0 1 1 1 0 1 |pD
0 0 1 0 0 0 1 0 |22
7 0
nn
15 8
(nn+ 1) €= IYy, (nn) «— 1Y,
LD (nn), IY
1 1 1 1 1 1 0 1 |FD
0 0 1 0 0 0 1 0 |22
7 0
nn
15 8
Flags Affected
None.
Opcode Matrix
A BC DE HL IX Y SP
LD (nn), A LD (nn), HL
(nn) |3 13 3 16
32nnnn 22nnnn
LD (nn), BC LD (nn), DE LD (nn), HL LD (nn), IX LD (nn), IY LD (nn), SP
(nn) 4 20 |4 20 |4 204 20 |4 20 |4 20
ED43nnnn ED53nnnn ED63nnnn DD22nnnn FD22nnnn ED73nnnn

Opcode Matrix Legend

Instruction
Size bytes

Opcode hex

Cycle count | |Memory|

Sun, 23 Jan 2022 17:05:58 UTC

Z80 Assembly Language

Registers

Value| dd
00 BC
01 DE
10 HL
11 SP

Peter Mount, Area51.dev & Contributors CC BY-SA
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3.1.4-LDA,land LDA AR

8-bit register instructions

7 lefslafsl2][1]o0]

A—1
LD A/ I
1 1 1 1
0 1 0 0
A« R
LDA,R
1 1 1 1
0 1 0 1
Flags Affected
rlogs [ 2] || Jonw] ||

s Setifthe source register is negative
z Setifthe sourceregisteris 0
p/v Contains contents of IFF2,

ED
57

ED
5F

Z80 Assembly Language

0if an interrupt occurs during the instruction running

Opcode Matrix

R

LDA I

ED57

LDA R

EDSF

Opcode Matrix Legend

Size bytes

Instruction

Opcode hex

Cycle count

Special

Sun, 23 Jan 2022 17:05:58 UTC

Peter Mount, Area51.dev & Contributors CC BY-SA
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3.1.5-LD dd, nn

Load 16-bit number

7 lels]al3l2]1]0]
dd «— nn
LD dd, nn
o [ o[ dd [ o [ o[ o [
7 0
nn
15 8
IX «— nn
LD IX, nn
1 1 0 1 1 1 0 1
0 0 1 0 0 0 0 1
7 0
nn
15 8
IY «— nn
LD IY, nn
1 1 1 1 1 1 0 1
0 0 1 0 0 0 0 1
7 0
nn
15 8
Flags Affected
None.
Opcode Matrix
BC DE HL IX Y SP
LD BC, nn LD DE, nn LD HL, nn LD IX, nn LDIY,nn LD SP, nn

nn |3 10(3 10(3 104 144 14
01nnnn 11nnnn 21nnnn DD21nnnn | FD21nnnn

Opcode Matrix Legend

Instruction
Size bytes cycle count | |Implicit]
Opcode hex

Sun, 23 Jan 2022 17:05:58 UTC

B

31nnnn

10

DD
21

FD
21

Z80 Assembly Language

Registers

Value| dd
00 BC
01 DE
10 HL
11 SP

Peter Mount, Area51.dev & Contributors CC BY-SA
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3.1.6-LDr,s

8-bit register instructions

Z80 Assembly Language

716 |5[al3][2[1]0] <
Registers
re-r Register| r
LDr,r'
B 000
[ o [ 1] r r c 001
D 010
re—n
E 011
LDr,n
H 100
o [ o | r [ 1+ [ 1 ] o
L 101
n
A 111
A« (BC)
LD A, (BC)
[ o J o[ oo 1 [ o] 1] o~
A «— (DE)
LD A, (DE)
[[o J ol o[ 1+ [ 1 [ o] 1] o ha
r«— (HL)
LD r, (HL)
Lo | 1] r L v [ 1 [ o]
re— (IX +d)
LD r, (IX+d)
1 1 o [ 1 [ 1 0 1 |op
0 1 r 1 1 0
d
re— (IY +d)
LD r, (IY+d)
1 1 I 1 0 1 |0
0 1 r 1 1 0
d
T—A
LD LA
1 1 1 0 1 1 0 1 |ep
0 1 0 0 0 1 1 1 |47
R—A
DR A
1 1 1 0 1 1 0 1 |ED
0 1 0 0 1 1 1 1 |aF
Flags Affected
None.
Opcode Matrix
A B C D E H L (HL) | (BC) | (DE) |(IX+d)|(IY+d)| n
DA A LDA B DA C DA D LDAE DA H DA L LD A, (HL) LD A, (BO) LD A, (DE) LD A, (X+d) | LD A, (IY+d) DA N
A 1 4|1 411 411 411 411 411 41 7|1 711 713 19(3 19
7F 78 79 7A 7B 7C 7D 7E 0A 1A DD7Enn FD7Enn 3Enn
LD B A LDB, B DB C LDB,D LDBE DB H DB L LD B, (HL) LD B, (X+d) | LD B, (IY+d) DB N
B 1 411 411 411 411 411 411 411 7 3 19(3 19
47 40 41 42 43 44 45 46 DD46nn FD46nn 06nn
IDCA DG B IDCC IDCD LDCE IDCH IDC L LD C, (HL) LD C, (X+d) | LDC, (Iv+d) IDCn
C 1 4|1 411 411 411 411 41 41 7 3 19(3 19
4F 48 49 4A 4B 4C 4D 4E DD4Enn FD4Enn OEnn
DD, A LbD,B DD, C DD, D LDD,E DD, H DD, L LD D, (HL) LD D, (X+d) | LD D, (IY+d) DD, n
D 1 411 411 411 411 411 411 411 7 3 19(3 19
57 50 51 52 53 54 55 56 DD56nn FD56nn 16nn
LDEA LDEB LDEC LDED LDEE LDEH DEL LD E, (HL) LDE, (X+d) | LDE (IY+d) LDEnNn
E 1 4|1 411 411 41 411 411 41 7 3 193 19
5F 58 59 5A 5B 5C 5D 5E DDSENn FD5Enn 1Enn
LDH A LDH,B LDH,C LDH,D LDH,E LDH,H LDH, L LD H, (HL) LD H, (IX+d) | LD H, (IY+d) LDH,n
H 1 411 411 411 411 411 411 411 7 3 193 19
67 60 61 62 63 64 65 66 DD66NN FD66NN 26nn
DL A DL B oL C LD IDLE DL H wLL LD L, (HL) LD L, (X+d) | LDL, (IY+d) wLn
L 1 4|1 411 411 411 411 41 411 7 3 193 19
6F 68 69 6A 6B 6C 6D 6E DD6ENN FD6ENN 2Enn
DI, A
I 2 4
ED47
LDR A
R
ED4F
Opcode Matrix Legend
Instruction
Size bytes cycle count | |Register| [Memory| [Implicit| |Special
Opcode hex
Sun, 23 Jan 2022 17:05:58 UTC Peter Mount, Area51.dev & Contributors CC BY-SA
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3.1.7-LDs, (nn)

Load register from memory

7165 4l3]2]1]0]
A« (nn)
LD A, (nn)
o [ o [ 1 [ 1 [ 1 [ o[ 1] o [
7 0
nn
15 8
H «— (nn+1),L «— (nn)
LD HL, (nn)
o [ o [ 1 [ o [ 1 [ o[ 1] o [A
7 0
nn
15 8
ddp «— (nn+ 1),dd; «— (nn)
LD dd, (nn)
1 1 1] o 1 1 0 1 |eo
0 1 dd 1 0 1 1
7 0
nn
15 8
IXy «— (nn+1),1X; «— (nn)
LD IX, (nn)
1 1 0 1 1 1 0 1 |pD
0 0 1 0 1 0 1 0 |2A
7 0
nn
15 8
IYy «— (nn+1),1Y; «— (nn)
LD IY, (nn)
1 1 1 1 1 1 0 1 |FD
0 0 1 0 1 0 1 0 |2A
7 0
nn
15 8
Flags Affected
None.
Opcode Matrix
A BC DE HL IX Y SP
LD A, (nn) LD HL, (nn)
(nn) |3 13 3 16
3Annnn 2Annnn
LD BC, (nn) LD DE, (nn) LD HL, (nn) LD IX, (nn) LDIY, (nn) LD SP, (nn)
(nn) 4 20 |4 20 |4 204 20 |4 20 |4 20
ED4Bnnnn ED5Bnnnn ED6Bnnnn DD2Annnn FD2Annnn ED7Bnnnn

Opcode Matrix Legend

Instruction
Size bytes

Opcode hex

Cycle count

Memory

Sun, 23 Jan 2022 17:05:58 UTC

Z80 Assembly Language

Registers

Value| dd
00 BC
01 DE
10 HL
11 SP

Peter Mount, Area51.dev & Contributors CC BY-SA
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Z80 Assembly Language

3.1.8-LDSP, s

Set Stack Pointer from register

rlels|alal2] 1]
SP «— HL
LD SP,HL
[ v T v v 1T o] o] 1 e
SP «— IX
LD SP, IX
1 1 0 1 1 1 0 1 |op
1 1 1 1 1 0 0 1 |ro
SP «— IY
LD SP, IY
1 1 1 1 1 1 0 1 |
1 1 1 1 1 0 0 1 |Fo
Flags Affected
None.

Opcode Matrix
HL 1X Y

LDSP,HL | LDSP,IX LD SP, IY
SP |1 62 6|2 6
F9 DDF9 FDF9

Opcode Matrix Legend

Instruction
Size bytes Cycle count | [Register!
Opcode hex

Sun, 23 Jan 2022 17:05:58 UTC Peter Mount, Area51.dev & Contributors CC BY-SA 21/ 107



3.2 - Arithmetic

Arithmetic

3.2.1 - ADD without car

Addition without carry

The App instruction performs an addition without carry. Any overflow from the addition will be passed on to the carry flag.

ry

Z80 Assembly Language

3.2.1.1 - ADD r without carry

Addition of a register without carry
7 lels 43 2[1]0]

Flags Affected
rlogs [ 2] [n] | | ||

s setifresult negative

z setifresultisO
h setifcarry from bit 3

Opcode Matrix

ADD AA ADDAB ADDAC ADDAD ADD AE ADD AH ADD AL
A 1 411 411 411 411 a1 411
87 80 81 82 83 84 85

Opcode Matrix Legend

Instruction
Size bytes Cycle count | [Register!
Opcode hex

Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 1

3.2.1.2 - ADD n without carry

Addition of a number without carry
7fef[sfalsl2]1]0

Ae— A+n
ADD A, n
T 1 o [ o[ o [ 1 [ 1] o0
n
Flags Affected
Flags|s [z [ - [h[- || - [c]

s setifresult negative
z setifresultisO
set if carry from bit 3
p/v setif overflow
¢ setifcarry from bit 7

Opcode Matrix

n
ADD An

cénn

Opcode Matrix Legend

Instruction

Size bytes cycle count | |{Implicit]
Opcode hex

Sun, 23 Jan 2022 17:05:58 UTC

C6

Peter Mount, Area51.dev & Contributors CC BY-SA

22 /107



Z80 Assembly Language

3.2.1.3 - ADD (dd) without carry

Addition of memory without carry

7 lefslafsl2[1]o0]

A A+ (HL)
ADD A, (HL)
[ 1 o] o oo ls6
A A+(IX +d)
ADD A, (IX+d)
1 1 0 1 1 DD
1 0 0 0 0 86
d
A A+(IY +d)
ADD A, (IY+d)
1 1 1 1 1 FD
1 0 0 0 0 86
d
Flags Affected

riags (s Tz ]~ [ [l -

S
z

p/v
c

set if result negative

setifresultis 0

set if carry from bit 3

set if overflow

set if carry from bit 7

Opcode Matrix

(HL) |(

IX+d) | (1Y+d)

ADDA(HL) | ADD A,(IX+d) | ADD A(IY+d)

1 7(3
86

19 (3 19
DD86nNn FD86nn

Opcode Matrix Legend

Size bytes

Instruction

Opcode hex

Cycle count M emory

Sun, 23 Jan 2022 17:05:

58 UTC

Peter Mount, Area51.dev & Contributors CC BY-SA
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Z80 Assembly Language

3.2.1.4 - ADD ss to HL without carry

Addition without carry

7 le |5 a3

HL «— HL +dd
ADD HL, dd

[ o [ o[ ' [ 1

IX «— IX+pp
ADD IX, pp

1 1 0 1 1

0 0 pp 1

1Y «— IY + mm
ADD IY, mm

R

0 0 mm 1

Flags Affected

rags [ [2] [ - [~ [<]

set if result negative
setifresultis O
set if carry from bit 11

A I N wn

set if carry from bit 15

Opcode Matrix

BC DE HL

SP

ADD HL,BC | ADDHLDE | ADD HLHL
HL |1 11 11 1|1
09 19 29

AADD HL,SP
m
39

ADD IX,BC ADD IX,DE

DDO09 DD19

X |2 152 15 2

ADD IX,SP

15|12
DD39

ADD IX,IX

15

DD29

ADD IY,BC ADD IY,DE

FDO9 FD19

ADD IY,SP

Y |2 152 15 2 15

FD39

2

ADD IY,IY
15
FD29

Opcode Matrix Legend

Instruction

Opcode hex

Size bytes Cycle count | |Register

Sun, 23 Jan 2022 17:05:58 UTC

Registers
Value| dd | mm | pp
00 BC BC BC
01 DE DE DE
10 HL Y IX
11 SP SP SP
DD
FD

Peter Mount, Area51.dev & Contributors CC BY-SA
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Z80 Assembly Language

3.2.2 - ADC Add with Carry

Addition with carry

The apc instruction performs an addition with carry. If carry is set then it will be included in the calculation whilst any overflow from

the addition will be passed on to the carry flag.

3.2.2.1 - ADC 8 bit add with Carry

Addition with carry

7 le s 43 ]2]

1] 0

Ae— A+r+Carry
ADCAr

L1 [olo

A«— A+n+Carry
ADCANn

11 ] o

| o

CE

A«— A+ (HL)+ Carry

ADCA, (HD)

[+ oo

[ o

Ae— A+(IX +d)+C
ADCA, (IX+d)

arry

1 1 0

DD

1 0 0

8E

ADCA, (IY +d)

A«e— A+ (IY +d)+ Carry

1 1 1

FD

1 0 0

8E

Flags Affected

riags [+ 2] - [n] - [on] €]

s setifresult negative

z setifresult

is0

set if carry from bit 3

p/v setif overflow

¢ setifcarry from bit 7

Opcode Matrix

Registers

Register

B

010

011

100

101

>|lr|lT|m O|n

111

A B

(HL)

(IX+d)

(IY+d)

8F 88

ADCAA ADCAB

89

ADCAC

8A

ADCAD

ADCAE ADCAH

8C

ADCAL

8D

ADCA,HL)
1 7
8E

ADC A(IX+d)
3 19
DD8Enn

ADCA,(Iv+d)

3

19
FD8ENN

Opcode Matrix Legend

Instruction
Size bytes

Opcode hex

Cycle count

Register’

Memory)|

Implicit!

Sun, 23 Jan 2022 17:05:58 UTC

Peter Mount, Area51.dev & Contributors CC BY-SA
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Z80 Assembly Language

3.2.2.2 - ADC 16 bit add with Carry

Addition with carry

7 lefslafsl2[1]o0]

HL «— HL +ss + Carry

ED

ADC HL, dd

1 1 1 0 1 1

0 1 dd 1 0
Flags Affected
Flags|s|z|-|h|-|plv|-|c|

s setifresult negative

z setifresultis0

set if carry from bit 11

p/v setif overflow

¢ setifcarry from bit 15

Opcode Matrix

BC DE

HL SP

HL |2 152

ADCHL,BC | ADCHLDE

ED4A EDSA

15|12

ADCHLHL | ADCHLSP

15|12 15

ED6A ED7A

Opcode Matrix Legend

Instruction
Size bytes

Opcode hex

Cycle count

Register|

Sun, 23 Jan 2022 17:05:58 UTC

Registers

Value| dd
00 BC
01 DE
10 HL
1 SP

Peter Mount, Area51.dev & Contributors CC BY-SA
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Z80 Assembly Language

3.2.3 - SUB Subtract without Carry

Subtraction without Carry

Ae—A-s i
Registers
This s operand is any of r, n, (HL), (IX+d), or (IY+d). X
P y (HL). € ror ) Register| r
These possible op code/operand combinations are assembled as follows in B 000
. C 001
the object code:
D 010
E o011
7 lelsfal3l2]1]0]
H 100
L 101
SUBr
A 111
Lt [of o[ 1 [ o] r |
SUBn
1t 1 o[ 1+ [ o 1] 1] o [os
n
SUB (HL)
[ T ol o 1+ [ o 1] 1] o [ee
SUB (IX+d)
1 1 0 1 1 1 0 1 |pD
1 0 0 1 0 1 1 0 |9
d
SUB (IX+d)
1 1 1 1 1 1 0 1 |FD
1 0 0 1 0 1 1 0 |96
d
Flags Affected
Flags|s|z|- h|-|p/v -]|c
s setifresult negative
z setifresultisO
set if borrow from bit 4
p/v setif overflow
¢ setifborrow
Opcode Matrix
A B (o D E H L (HL) [(IX+d)|(lY+d)| n
SUBAA SUBAB SUBAC SUBAD SUBAE SUBAH SUBAL SUBA(HL) | SUBA(X+d) | SUBA(IY+d) SUBAN
A 1 41 41 411 41 41 41 41 713 19(3 192 7
97 90 91 92 93 94 95 96 DD96nn FD96nn Dénn

Opcode Matrix Legend

Instruction
Size bytes Cycle count | |Register| [Memory| |Implicit
Opcode hex

Sun, 23 Jan 2022 17:05:58 UTC Peter Mount, Area51.dev & Contributors CC BY-SA
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Z80 Assembly Language

3.2.4 - SBC Subtract with Carry

Subtraction with Carry

(7 lsfs a3 2[1]0]

Registers
A A-r-Carry Register| r
SBCA,r = 000
[ 1 [ o o [ 1 [ 1] r c 001
A c D 010
— A-n-
n-tary E 011
SBCAN
H 100
[ 1 [ o [+ [ 1 [ 1+ ] 1 [ o |oe
L 101
A 1M1
A «— A-(HL)- Carry
SBC A, (HL)
[ 1] o o [ 1 [ [ [ 1 [ o e Registers
A« A-(IX +d) - Carry Value| dd
SBC A, (IX+d) 00 BC
1 1 0 1 1 1 0 1 |DD 01 DE
1 0 0 1 1 1 1 0 |9 10 HL
d 11 Sp
A«e— A-(IY +d)- Carry
SBC A, (IY+d)
1 1 1 1 1 1 0 1 |FD
1 0 0 1 1 1 1 0 |9E
d
A e— A-ss—Carry
SBCHL, ss
1 1 1] o 1 1 0 1 |ep
0 1 dd 0 0 1 0
Flags Affected
Flags|s [z [ - [h[- || - [c]
s setifresult negative
z setifresultis0
set if borrow from bit 4
p/v setif overflow
c setifborrow
Opcode Matrix
A B C D E H L (HL) [(IX+d)| (IY+d)| n BC DE HL SP
SBCAA SBCAB SBCAC SBCAD SBCAE SBCAH SBCAL SBCA(HL) | SBCA(IX+d) | SBCA,(IY+d) SBCAN
A 1 411 411 411 411 1 1 7|1 191 1912 7
9F 98 99 9A 9B 9C 9D 9E DD9Enn FD9ENN DENn
SBC HL,BC SBC HL,DE SBC HLHL SBC HL,SP
HL 2 15 (2 152 152 15
ED42 ED52 ED62 ED72
Opcode Matrix Legend
Instruction
Size bytes Cycle count | |Register| [Memory| |Implicit
Opcode hex
Sun, 23 Jan 2022 17:05:58 UTC Peter Mount, Area51.dev & Contributors CC BY-SA
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3.2.5-AND

Z80 Assembly Language

Binary AND
A«—ANs )
Registers
’7‘6‘5‘4‘3‘2‘1‘0’ Register| r
B 000
AND c 001
Ll o[ v [ofol] r | oot
E 011
AND n
H 100
T 1 o [ o [ 1 [ 1 [ o [es
L 101
n
A 1
AND(HL)
[ 1 J o[ 1] o o[ 1] 1] o |
AND (IX+d)
1 1 0 1 1 1 0 1 |pD
1 0 1 0 0 1 1 0 |A6
d
AND (IY+d)
1 1 1 1 1 1 0 1 |0
1 0 1 0 0 1 1 0 A6
d
Flags Affected
Flags|s [z [ - [n] - [pn] - [ ]
s setifresult negative
z setifresultisO
h set
p/v setif overflow
c reset
Opcode Matrix
A B C D E H L | (HL) |(x+d)|(Y+d)| n
AND AA ANDAB ANDAC ANDAD AND AE AND AH ANDAL AND A(HL) | AND A(IX+d) [ AND A,(IY+d) AND AN
A 1 401 41 411 41 41 411 1 713 193 192 7
A7 A0 Al A2 A3 A4 A5 A6 DDA6nn FDA6NN E6nN
Opcode Matrix Legend
Instruction
Size bytes cycle count | |Register| [Memory| |Implicit
Opcode hex

Sun, 23 Jan 2022 17:05:58 UTC

Peter Mount, Area51.dev & Contributors CC BY-SA
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3.2.6-0R

Z80 Assembly Language

Binary OR
A«—AVs :
Registers
’7‘6‘5‘4‘3‘2‘1‘0’ Register| r
B 000
ORr c 001
[l ol v [ v ] o] r | o ot
E 011
ORnN
H 100
T o [ o e
L 101
n
A 1
OR (HL)
[ 1 o[ 1+ [ 1 [ o 1] 1] o [
OR (IX+d)
1 1 0 1 1 1 0 1 |pD
1 0 1 1 0 1 1 0 |B6
d
OR (IY+d)
1 1 1 1 1 1 0 1 |FD
1 0 1 1 0 1 1 0 |B6
d
Flags Affected
Flags[s [z - [h]-[pn] - [ c]
s setifresult negative
z setifresultisO
h reset
p/v setif overflow
c reset
Opcode Matrix
A B C D E H L | (HL) |(x+d)|(Y+d)| n
ORAA ORAB ORAC ORAD ORAE ORAH ORAL ORA(HL) | ORA(X+d) | ORA/(IY+d) ORAN
A 1 401 41 411 41 41 411 1 713 193 192 7
B7 BO B1 B2 B3 B4 BS B6 DDB6nN FDB6NN F6nn
Opcode Matrix Legend
Instruction
Size bytes cycle count | |Register| [Memory| |Implicit
Opcode hex

Sun, 23 Jan 2022 17:05:58 UTC

Peter Mount, Area51.dev & Contributors CC BY-SA
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3.2.7 - XOR

Binary Exclusive OR

Z80 Assembly Language

A—A®s :
Registers
’7‘6‘5‘4‘3‘2‘1‘0’ Register| r
“oR B 000
.
[ Tol ol [ v ]
D 010
E 011
XORn
H 100
T o o [ [ o ] o e
L 101
n
A 1
XOR (HL)
[ 1 o[ 1 [ o[ 1 [ 1 [ 1] o |
XOR (IX+d)
1 1 0 1 1 1 0 1 |pD
1 0 1 0 1 1 1 0 |AE
d
XOR (IY+d)
1 1 1 1 1 1 0 1 |FD
1 0 1 0 1 1 1 0 |AE
d
Flags Affected
Flags[s [z - [h]-[pn] - [ c]
s setifresult negative
z setifresultisO
h reset
p/v setif overflow
c reset
Opcode Matrix
A B C D E H L | (HL) |(x+d)|(Y+d)| n
XORAA XORAB XORA,C XORAD XORAE XORAH XORAL XORA(HL) | XORA(IX+d) | XORA(IY+d) | XORAnN
A 1 401 41 411 41 41 411 1 713 193 192 7
AF A8 A9 AA AB AC AD AE DDAENn FDAENN EEnn
Opcode Matrix Legend
Instruction
Size bytes cycle count | |Register| [Memory| |Implicit
Opcode hex

Sun, 23 Jan 2022 17:05:58 UTC
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3.2.8 - INC Increment

Increment by 1
INC increments either an 8-bit register or an 16-bit register pair.

3.2.8.1 - INC 8-bit Increment

Increment 8-bit register by 1

7 lefslaf3sl2][1]o0]

(HL) «— (HL) + 1
INC (HL)

Lo [ o]

1

l

[34

(X +d)e— (IX+d)+1

INC (IX+d)

1 1

DD

0 0

34

(Y +d) — (IY +d)+1

INC (IY+d)

1 1

FD

0 0

34

Flags Affected

Flags[s [z | - [h]|-|pnv] - | - |

s setifresult negative

z setifresultis0

set if carry from bit 3

Z80 Assembly Language

p/v setif register was 0x7F before operation, reset otherwise

Opcode Matrix

Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 111

A B C D E H L (HL) | (IX+d) | (IY+d)
INCA INCB INCC INCD INCE INCH INCL INC (HL) INC (IX+d) INC (Iv+d)

Op 1 411 41 411 1 1 113 23|3 23
3C 04 ocC 14 1C 24 2C 34 DD34nn FD34nn

Opcode Matrix Legend

Instruction
Size bytes

Opcode hex

Cycle count | |Register

Memory|

Sun, 23 Jan 2022 17:05:58 UTC
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Z80 Assembly Language

3.2.8.2 - INC 16-bit Increment

Increment 16-bit register pair by 1

(7 lsfs a3 2[1]0]

dd «— dd+1
INC qq

[ o[ o]

IX — IX+1
INC IX

1Y «— 1Y +1
INC lY

Flags Affected

None.

Opcode Matrix

BC DE HL SP

Op |1 61 6|1
03 13

INCBC INC DE INCHL INCSP

23 33

Opcode Matrix Legend

Instruction
Size bytes Cycle count
Opcode hex

Register|

Sun, 23 Jan 2022 17:05:58 UTC

Registers
Value| dd
00 BC
01 DE
10 HL
11 SP
DD
23
FD
23

Peter Mount, Area51.dev & Contributors CC BY-SA
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3.2.9 - DEC Decrement

Decrement

DEC decrements either an 8-bit register or an 16-bit register pair.

3.2.9.1 - DEC 8-bit Decrement

Decrement

(HL) «— (HL)- 1

DEC (HL)
[ ol o 1 [ 1] o[ 1] 1
(IX +d) e— (IX+d)-1
DEC (IX+d)
1 1 0 1 1 1 1
0 0 1 1 0 1 1
d
(Y +d) «— (Y +d) -1
DEC (IY+d)
1 1 1 1 1 1 1
0 0 1 1 0 1 1
d
Flags Affected
Flags[s [z ] - [n] - Jon] - | - |

s setifresult negativ
z setifresultisO

e

set if borrow from bit 4
p/v setif register was 0x80 before operation, reset otherwise

Opcode Matrix

DD
35

FD
35

Z80 Assembly Language

Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 11

Sun, 23 Jan 2022 17:05:58 UTC

A B C D E H L (HL) [(IX+d)| (1Y+d)
DECA DECB DECC DECD DECE DECH DECL DEC (HL) DEC (IX+d) DEC (IY+d)
Op 1 41 411 411 41 1 1113 23(3 23
3D 05 0D 15 1D 25 2D 35 DD35nn FD35nn
Opcode Matrix Legend
Instruction .
Size bytes Cycle count | |Register| [Memory!
Opcode hex
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Z80 Assembly Language

3.2.9.2 - DEC 16-bit Decrement

Decrement 16-bit register pair

‘ 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0 ‘ Registers
dd «— dd -1 Value| dd
DEC dd 00 BC
Lo o w Jr[of 1 [ 1] o | oE
10 HL

IX e—IX -1 ” P
DEC IX

1 1 0 1 1 1 0 1 DD

0 0 1 0 1 0 1 1 2B
IY «— 1Y -1

DECIY

1 1 1 1 1 1 0 1|

0 0 1 0 1 0 1 1 [2B

Flags Affected

None.

Opcode Matrix
BC DE HL SP IX Y

DEC BC DECDE DEC HL DECSP DECIX DECIY
Op |1 61 61 61 62 10 (2 10
0B 1B 28 38 DD2B FD2B

Opcode Matrix Legend

Instruction
Size bytes Cycle count | [Register!
Opcode hex
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3.2.10-CP

Z80 Assembly Language

Comparison
A-s .
Registers
’7‘6‘5‘ ‘3‘2‘ 0’ Register| r
B 000
cPr c 001
N N B B | 5 T o0
E 011
CPn
H 100
N N N N N
L 101
n
A 1
CP(HL)
I I I I B o e
CP (IX+d)
1 1 0 1 1 1 |pD
1 0 1 1 1 0o |[BE
d
CP(IY+d)
1 1 1 1 1 1|
1 0 1 1 1 0 |[BE
d
Flags Affected
Flags[s [z - [h]-[pn] - [ c]
s setifresult negative
z setifresultisO
h setif borrow from bit 4
p/v setif overflow
¢ setifborrow
Opcode Matrix
A B C D E H L | (HL) |(x+d)|(y+d)| n
CPA CPB CcPC CPD CPE CPH cPL CP (HL) CP (IX+d) CP (IY+d) cPn
Op 1 4 411 41 1 1 713 1913 1912 7
BF B8 B9 BA BB BC BD BE DDBENn FDBENN FEnn
Opcode Matrix Legend
Instruction
Size bytes cycle count | |Register| [Memory| |Implicit
Opcode hex

Sun, 23 Jan 2022 17:05:58 UTC
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3.3 - Program Flow

Jump, Call and Return

3.3.1 - Jump absolute

7 le s 4321 0]

PC «— nn
JPnn
11 [ o | oo 0 0 c3
7 0
15 8
PC «— nn}if ccc = true
1 I 1 | ccc 0
7 0
15 8
PC «— HL
JP(HL)
[+ ]+ 1] o 1 0 [
PC «— IX
JP(IX)
1 1 0 1 1 1 DD
1 1 1 0 1 0 E9
PC «— 1Y
JP(IY)
1 1 1 1 1 1 D
1 1 1 0 1 0 E9

Jumps to 16bit registers

Although the instruction Jp (HL) looks like it's using indirect addressing, it doesn't. It takes the address in HL as the new pc, so it
should be read as if it's 3P HL.

Z80 Assembly Language

Conditions
ccc |Abbrev|Condition| Flag
000 Nz Non Zero 7
001 z Zero
010 NC No Carry c
011 C Carry
100 PO Parity Odd
101 PE Parity Even P
110 P Sign Positive S
111 M Sign Negative

The same applies for Jp (1x) and Jp (1Y) -the actual register is used not the value at that address.

Flags Affected

None.

Opcode Matrix

JP(IX)

Opcode Matrix Legend

Size bytes

Instruction

Opcode hex

Cycle count

Sun, 23 Jan 2022 17:05:58 UTC
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3.3.2 - Jump Relative

716 |s5[al3]2][1]0]
PC «— PC+e
JRe
o [ o [ o [ 1 [ 1] o 0 0
e-2
PC «— (PC) +e}if cc = true
JRcc, e
o [ o [ 1] c« | o 0 0
e-2
Be—B-1
PC «— PC+e} ifB=0
DINZe
o [ o [ o | 1 ][ o | o 0 0
e-2

Relative Jumps

For relative instructions the offset is taken from the address of the op code so is in the range -126 to 129. Assemblers usually account

for the difference where the value in memory is e-2.

Timing

Z80 Assembly Language

Conditions
cc |Abbrev|Condition| Flag
00 NZ Non Zero
01 z Zero ‘
10 NC No Carry c
" C Carry

For JR then when a jump takes place then it takes 12(4,3,5) T-States whilst no jump 7(4,3) T-States.

For DJNZ if the jump takes place then it takes 13 (5,3,5) T-States. If no jump then 8 (5,3) T-States.

Flags Affected

None.

Opcode Matrix

Uncond| C NC z Nz | B!=0
Re JRCe JRNCe RZe JRNZ,e
JRe |2 12 |2 122 12 12 12
18nn 38nn 30nn 28nn 20nn
DINZe
DJNZ e 13
10nn

Opcode Matrix Legend

Instruction
Size bytes Cycle count
Opcode hex

Sun, 23 Jan 2022 17:05:58 UTC
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3.3.3 - Call subroutine

7 lelsal3]2]1]0]

(SP - 1) «— PGy
(SP -2) «— PC
SP «— SP -2

PC «— nn

CALL nn

1

[

(@]

7
15

nn

(SP -1) «— PG,
(SP -2) «— PG {
SP «— SP -2

PC «— nn
CALL ccc, nn

J

if ccc = true

1

I

']

CcD

7
15

nn

Timing

All call operation's take 17 (4,3,4,3,3) T-States, except for the conditional ones when the condition has not been met. In those
instances it takes 10(4,3,3) T-States.

Flags Affected

None.

Opcode Matrix

Z80 Assembly Language

Conditions
ccc |Abbrev|Condition| Flag
000 NZ Non Zero
001 A Zero ‘
010 NC No Carry c
011 C Carry
100 PO Parity Odd
101 PE Parity Even P
110 P Sign Positive <
111 M Sign Negative

Opcode Matrix Legend

Size bytes

Instruction

Opcode hex

Cycle count

Sun, 23 Jan 2022 17:05:58 UTC
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Z80 Assembly Language

3.3.4 - Return from Subroutine

7 lelsal3]2]1]0]

PC| «— (SP)

PCy «— (SP +1)

SP «— SP +2

RET

L[ v [ofo ]+ [ofof]n]

PC —(sP) |

PCy «— (SP +1) 1 if ccc = true

SP «— SP +2

RET ccc

|1|1| ccc IOIOIOI

Timing

The unconditional RET takes 10 (4,3,3) T-States. The conditional RET takes 17(5,3,3) T-States if the condition is true and 5 T-States if

false and no return was performed.

Flags Affected

None.

Opcode Matrix

Conditions
ccc |Abbrev|Condition| Flag
000 NZ Non Zero 7
001 A Zero
010 NC No Carry c
011 C Carry
100 PO Parity Odd
101 PE Parity Even P
110 P Sign Positive <
111 M Sign Negative

RET

Opcode Matrix Legend

Instruction
Size bytes Cycle count
Opcode hex

Sun, 23 Jan 2022 17:05:58 UTC
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3.3.5-RST

Invoke a Reset

RST performs a reset. Specifically it calls a routine at one of 8 addresses at the base of memory. It is the equivalent of performing a
CALL to that address except the RST instruction is just 1 byte compared to 3 for caLL and is slightly faster.

(SP -1) «— PG,
(SP -2) — PC,
SP «—SP -2
PCp,<«—0
PCy<—b*8

7 6|5 |

3| 2 | 1

1 1 b

Issues with RST instructions

Assemblers use different conventions for the rRST instruction. Some use numbers 0...7 whilst others use the address of the code

Z80 Assembly Language

Bits

Value

b

0

000

001

010

011

100

101

110

Njloun|bhlWIN| =

11

invoked. They are all equivalent, as there are just 8 possible instruction codes.

Address/OP Code|RST Instruction Action
0000 c7 RST O Reset machine
0008 CF RST 1 RST 8
0010 D7 RST 2|RST $10|RST 16
0018 DF RST 3|RST $18|RST 24 . X
Operating System Specific
0020 E7 RST 4|RST $20|RST 32
0028 EF RST 5|RST $28|RST 40
0030 F7 RST 6|RST $30|RST 48
0038 FF RST 7|RST $38|RST 56 |Interrupt Handler in Mode 1
Flags Affected
None.

Opcode Matrix

Reset routine
0 1 2 3 4 5 6 7
RSTO RST1 RST2 RST3 RST4 RSTS RST6 RST7
RST |1 1|1 11 11 |1 1|1 " 1 1|1 1
C7 CF D7 DF E7 EF F7 FF
Opcode Matrix Legend
Instruction
Size bytes Cycle count | |Special
Opcode hex

Sun, 23 Jan 2022 17:05:58 UTC
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Z80 Assembly Language

3.3.6 - Return from Interrupt

7 lelsal3]2]1]0]

PC;«— (SP)

PCh«— (SP +1)

SP «— SP +2

RETI
1 1 1 0 1 1 0 1 ED
0 1 0 0 1 1 0 1 4D

PC «— (SP)

PCy «— (SP +1)

SP «— SP +2

IFF, «— IFF,

RETN
1 1 1 0 1 1 0 1 ED
0 1 0 0 0 1 0 1 45

Flags Affected

None.

Opcode Matrix

RETI | RETN
RETI RETN

Op |2 14 |2 14
ED4D ED45

Opcode Matrix Legend

Instruction
Size bytes Cycle count | |INterrupt
Opcode hex
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Z80 Assembly Language

3.4 - Stack

Push Pull onto the stack
7 lef[s[af3[2]1]0]

Registers
(SP =2) <= qq1,(SP = 1) «—= qqn Value| qq
PUSH qq 00 BC
Lo [ v ] e Jo ]t [of] ] o | oE
10 HL
(SP = 2) «— IX,(SP — 1) «— IX; > o
PUSH IX
1 1 0 1 1 1 0 1 |pD
1 1 1 0 0 1 0 1 |Es

(SP =2) «— IY},(SP — 1) «— IV,

PUSH IY
1 1 1 1 1 1 0 1 FD
1 1 1 0 0 1 0 1 E5

qqn «— (SP = 1),qq1 «— (SP)
POP qq
Lol v [ e Jofofof1]

IXp «— (SP - 1),IX; «— (SP)

POP IX
1 1 0 1 1 1 0 1 DD
1 1 1 0 0 0 0 1 E1

1Yy «— (SP - 1),1Y; «— (SP)

POP IY
1 1 1 1 1 1 0 1 FD
1 1 1 0 0 0 0 1 E1
Flags Affected
None.

Opcode Matrix

AF BC DE HL IX Y
PUSHAF | PUSHBC | PUSHDE | PUSHHL | PUSHIX PUSH IV
PUSH |1 1|1 1|1 111 1|2 152 15
F5 [ D5 E5 DDES FDES
POP AF POP BC POP DE POP HL POP IX POP IY
POP |4 101 101 10 [1 102 142 14
F1 a D1 El DDE1 FDE1

Opcode Matrix Legend

Instruction
Size bytes Cycle count | |[Memory!
Opcode hex
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3.5 - Rotate and Shift

Rotate Shift instructions

3.5.1 - RL Rotate bits left with Carry

Rotate bits left with carry

Z80 Assembly Language

Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 1

7 6 | 5|43 |2]1]0]
RLA
[ o J o[ o 1 [ o[ 1 [n 1 |7
RLr
1 1 0 0 1 I 1 |cB
0 0 0 1 0 r
RL (HL)
1 1 0 0 1 0 1 1 |cB
0 0 0 1 0 1 1 o |16
RL (IX+d)
1 1 0 1 1 1 0 1 |pD
1 1 0 0 1 0 1 1 |cB
d
o [ o [ o | 1 [ o | 1 |1 o |16
RL (IY+d)
1 1 1 1 1 1 0 1 |0
1 1 0 0 1 0 1 1 |cB
d
o [ o [ o | 1 [ o | 1 |1 o |16
Flags Affected
Flags[s [z | - [n[ - [pnv] - [ c]
s setifresult negative
z setifresultis0
reset
p/v setif parity even, reset if parity odd
¢ datafrom bit 7 of source register
Opcode Matrix
A B C D E H L | (HL) |(X+d)|(ay+d)
RLA
RL |4 4
17
RLA RLB RLC RLD RLE RLH RLL RL(HL) RL (IX+d) RL(IY+d)
RL 8|2 8|2 8|2 8|2 8|2 15 234 23
CB17 CB10 CB11 B12 CB13 CB14 CB15 CB16 DDCBNN16 FDCBNN16
Opcode Matrix Legend
Instruction
Size bytes cycle count | |Register| |Memory|
Opcode hex
Sun, 23 Jan 2022 17:05:58 UTC
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Z80 Assembly Language

3.5.2 - RLC Rotate bits left with Carry

Rotate bits left with carry

Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 1

76|54 [3[2]1]0]
RLCA
[ o [ o[ o [ [ B 1 o7
RLC r
1 1 0 K 1 |cB
0 0 0 r
RLC (HL)
1 1 0 1 1 |cB
0 0 0 1 0 |06
RLC (IX+d)
1 1 0 0 1 |pD
1 1 0 1 1 |c
d
0 0 0 1 0o |06
RLC (IY+d)
1 1 1 0 1 |0
1 1 0 1 1 |cB
d
o [ o [ o [ [ B o |06
Flags Affected
Flags|s [z [ - [h[- || - [c]
s setifresult negative
z setifresultis0
reset
p/v setif parity even, reset if parity odd
¢ datafrom bit 7 of source register
Opcode Matrix
A B C D E H L (HL) | (IX+d) | (1Y+d)
RLCA
RLC | 4
07
RLCA RLCB RLCC RLCD RLCE RLCH RLCL RLC(HL) RLC (IX+d) RLC (IY+d)
RLC |2 8 2 8|2 8|2 8 2 8|2 8|4 23 |4 23
CBO7 CBOO CBO1 CB02 CB03 CB04 CBO5 CB06 DDCBnn06 FDCBNN06
Opcode Matrix Legend
Instruction
Size bytes Cycle count | |Register| |Memory|
Opcode hex
Sun, 23 Jan 2022 17:05:58 UTC
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Z80 Assembly Language

3.5.3 - RR Rotate bits right with Carry

Rotate bits right with carry

Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 1

7 6| 5|43 ]2]1]0]
RRA
o o o 1+ [ 1+ [ 1+ [ 1] 1 |r
RRr
1 1 0 0 1 o [ 1 1 cB
0 0 0 1 1 r
RR (HL)
1 1 0 0 1 0 1 1 |cB
0 0 0 1 1 1 1 o |[1E
RR(IX+d)
1 1 0 1 1 1 0 1 |op
1 1 0 0 1 0 1 1 B
d
o [ o [ o [ 1 [ 1 [ 1 [ LE
RR (IY+d)
1 1 1 1 1 1 0 1 |
1 1 0 0 1 0 1 1 B
d
o [ o [ o [ 1 [ 1 [ 1 [ o [iE
Flags Affected
Flags| s [z |- [h] - [pn] - [c]
s setifresult negative
z setifresultisO
reset
p/v setif parity even, reset if parity odd
¢ datafrom bit 0 of source register
Opcode Matrix
A B C D E H L (HL) [(IX+d)| (1Y+d)
RRA
RR | 4
1F
RRA RRB RRC RRD RRE RRH RRL RR (HL) RR(IX+d) RR (I¥+d)
RR 8|2 82 82 8|2 15 |4 23 |4 23
CB1F CB18 CB19 CB1A CB1B CB1C CB1D CB1E DDCBnn1E FDCBnn1E

Opcode Matrix Legend

Instruction .
Size bytes Cycle count | |RegISter| [Memory
Opcode hex
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Z80 Assembly Language

3.5.4 - RRC Rotate bits right with Carry

Rotate bits left with carry

Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 11

7———»0 lcY]
7] e[s5[a[3][2]1]0]
RRCA
[ o [ o[ o [ [ B 1 JoF
RRC
1 1 0 B 1 cB
0 0 0 r
RRC (HL)
1 1 0 1 1 |cB
0 0 0 1 0 |oE
RRC (IX+d)
1 1 0 0 1 |pD
1 1 0 1 1 |8
d
o [ o | o \ \ E 0 |oE
RRC (IY+d)
1 1 1 0 1 |FD
1 1 0 1 1 |cB
d
o [ o [ o [ [ B 0 |oE
Flags Affected
Flags[s[z] -[h]-Jow] - | c|
s setifresult negative
z setifresultisO
reset
p/v setif parity even, reset if parity odd
¢ data from bit 0 of source register
Opcode Matrix
A B C D E H L (HL) | (IX+d) | (1Y+d)
RRCA
RRC |1 4
OF
RRCA RRCB RRCC RRCD RRCE RRCH RRCL RRC (HL) RRC (IX+d) RRC (IY+d)
RRC 8|2 8 154 234 23
CBOF CB08 CB09 CBOA CBOB CBOC CBOD CBOE DDCBnNnOE | FDCBNNnOE
Opcode Matrix Legend
Instruction
Size bytes Cycle count | |Register| [Memory!
Opcode hex
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Z80 Assembly Language

3.5.5 - SLA Shift bits left with Carry

Shift bits left with carry

7 lelsal3]2]1]0]

SLAT
1 1 0 0 1 o [ 1 | 1 s
0 0 1 0 0 r
SLA (HL)
1 1 0 0 1 0 1 1 cB
0 0 1 0 0 1 1 0o |6
SLA (IX+d)
1 1 0 1 1 1 0 1 |pp
1 1 0 0 1 0 1 1 [cB
d
o [ o [ 1 [ o[ o[ 1 ][ 1] o Ps
SLA (IY+d)
1 1 1 1 1 1 0 1 |0
1 1 0 0 1 0 1 1 B
d
o [ o [ 1 [ o[ o[ 1 [ 1] o P
Flags Affected
Flags| s [z [ - [n] - [pn] - [ ]
s setifresult negative
z setifresultisO
reset
p/v setif parity even, reset if parity odd
c¢ datafrom bit 7 of source register

Opcode Matrix

Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 1

8|2 8|2 8|2 8|2 8|2 8|2
cB27 CB20 €B21 CB22 CB23 CB24 CB25

CB26

DDCBnNn26

A B C D E H L | (HL) |(aX+d)|(ay+d)
SLAA SLAB SLAC SLAD SIAE SLAH SLAL SLA(HL) SLA (IX+d) SLA (IY+d)
SLA 154 234 23

FDCBNn26

Opcode Matrix Legend

Size bytes

Instruction
Cycle count | |Register| [Memory!

Opcode hex
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Z80 Assembly Language

3.5.6 - SRA Rotate bits right with Carry

Rotate bits right with carry, bit 7 remains unchanged

ol >l

An arithmetic shift right 1 bit position is performed on the contents of
operand. The contents of bit 0 are copied to the Carry flag and the previous
contents of bit 7 remain unchanged.

Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 1

SRAT
1 1 0 0 1 o [ 1 1 cB
0 0 1 0 1 r
SRA (HL)
1 1 0 0 1 0 1 1 |cB
0 0 1 0 1 1 1 0 |2E
SRA (IX+d)
1 1 0 1 1 1 0 1 |pD
1 1 0 0 1 0 1 1 B
d
o [ o [ 1 [ o [ 1 [ 1] 0 |t
SRA (IY+d)
1 1 1 1 1 1 0 1 |
1 1 0 0 1 0 1 1 |cB
d
o [ o | 1 [ o | 1 [ 1 | 0 |
Flags Affected
Flags|s|z|- h| - |p/v| - |c
s setifresult negative
z setifresultisO
reset
p/v setif parity even, reset if parity odd
¢ data from bit 0 of source register
Opcode Matrix
A B C D E H L (HL) | (IX+d) | (1Y+d)
SRAA SRAB SRAC SRAD SRAE SRAH SRAL SRA (HL) SRA (IX+d) SRA (IY+d)
SRA |, 8|2 8|2 82 8|2 8|2 15 |4 23|4 23
CB2F CB28 CB29 CB2A CB2B CB2C CB2D CB2E DDCBnn2E | FDCBnn2E
Opcode Matrix Legend
Instruction .
Size bytes Cycle count REg'Ste" Memory
Opcode hex
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Z80 Assembly Language

3.5.7 - SRL Rotate bits right with Carry

Rotate bits right with carry, bit 7 is reset

[0 =7 0
7 lef[slal3]2[1]0]
SRLr
1 1 0 0 1 o [ 1 | 1 s
0 0 1 1 1 r
SRL (HL)
1 1 0 0 1 0 1 1 |cB
0 0 1 1 1 1 1 0o 3
SRL (IX+d)
1 1 0 1 1 1 0 1 |ob
1 1 0 0 1 0 1 1 |cB
d
o [ o [ 1 [ v [ 1 [ v ] 1 [ o [k
SRL (IY+d)
1 1 1 1 1 1 0 1 |0
1 1 0 0 1 0 1 1 |cB
d

o [ o [ 1 [ 1 [ [ 1 [ 1] o [k
Flags Affected

Flags|s [z [ - [n] - [pn] - [ ]

s setifresult negative

z setifresultis0

reset
p/v setif parity even, reset if parity odd
¢ datafrom bit 0 of source register

Opcode Matrix

Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 1M

A B C D E H L

(HL)

(IX+d)

(IY+d)

SRL

SRLA SRLB SRLC SRLD SRLE SRLH SRLL

8 2 8|2 8|2 8|2 2
CB3F CB38 CB39 CB3A CB3B CB3C CB3D

SRL (HL)

15

CB3E

SRL (IX+d)

4 23

DDCBnn3E

SRL (IY+d)
4 23
FDCBNN3E

Opcode Matrix Legend

Size bytes

Instruction
Cycle count | |Register| [Memory!

Opcode hex
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Z80 Assembly Language

3.5.8-RLD

Rotate bit pairsin A and (HL) left

A7 43 o]z 43 o|@HL)

7 6 5 4 3 2 1 0
1 1 1 0 1 1 0 1 |ED
0 1 1 0 1 1 1 1 |6F

The contents of the low-order four bits (bits 3, 2, 1, and 0) of the memory location (HL) are copied to the high-order four bits (7, 6, 5,
and 4) of that same memory location; the previous contents of those high-order four bits are copied to the low-order four bits of the
Accumulator (Register A); and the previous contents of the low-order four bits of the Accumulator are copied to the low-order four
bits of memory location (HL). The contents of the high-order bits of the Accumulator are unaffected.

Flags Affected
rags[s [z [n] o] ||
s setifresult negative

z setifresultisO
h reset
p/v setif parity even, reset if parity odd

Opcode Matrix

(HL)

RLD (HL)
Op |2 18
ED6F

Opcode Matrix Legend

Instruction
Size bytes Cycle count | |Memory|
Opcode hex

3.5.9-RRD

Rotate bit pairsin A and (HL) right

A7 43 o]z 43 o|@L)

7 6 5 4 3 2 1 0
1 1 1 0 1 1 0 1 |ED
0 1 1 0 0 1 1 1|67

The contents of the low-order four bits (bits 3, 2, 1, and 0) of memory location (HL) are copied to the low-order four bits of the
Accumulator (Register A). The previous contents of the low-order four bits of the Accumulator are copied to the high-order four bits
(7, 6,5, and 4) of location (HL); and the previous contents of the high-order four bits of (HL) are copied to the low-order four bits of
(HL). The contents of the high-order bits of the Accumulator are unaffected.

Flags Affected
rags[s 2] [n] Jpon] ||
s setifresult negative

z setifresultisO
h reset
p/v setif parity even, reset if parity odd

Opcode Matrix

(HL)

RRD (HL)
Op |2 18
ED67

Opcode Matrix Legend

Instruction

Size bytes Cycle count | [Memory,
Opcode hex
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3.6 - Bit Manipulation

Bit Manipulation instructions

3.6.1 - BIT

Test if a specific bit is set

7 /65| 4a]3]2] o |
Ze—Ty
BITb,r
1 1 o [ o | 1 0 | 1 |cB
0 1 b
7 — (HL),
BIT b, (HL)
1 1 o [ o [ 1 0 1 e
0 1 b 1 0
Ze— IX+dp
BIT b, (IX+d)
1 1 0 1 1 1 1 |pD
1 1 0 0 1 0 1 |
d
o [ 1] b | 1] 0
7 — Y +d)
BIT b, (IY+d)
1 1 1 1 1 1 1|
1 1 0 0 1 0 1 |
d
o [ 1] b [ 1] 0

Z80 Assembly Language

Zis set if the specified bit in the source is 0, otherwise it is cleared.

Flags Affected

riags[ [z [n] [ [n] ]
z setifthe specified bitis 0
h set
n reset

Opcode Matrix

Registers
Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 11
Bits
Value| b
0 000
1 001
2 010
3 011
4 100
5 101
6 110
7 11

Sun, 23 Jan 2022 17:05:58 UTC

Source
A B C D E H L (HL) | (IX+d) | (1Y+d)
BITOA BITOB BITO,C BITO,D BITOE BITOH BITO,L BITOHL) | BITO(X+d) | BITO(V+d)
BITO |2 8|2 8|2 82 8|2 2 82 124 20 |4 20
CB47 CB40 CB41 cB42 CB43 CB44. CB45 CB46 DDCBnnd6 | FDCBnN46
BIT1A BIT1,B BIT1,C BIT1,D BIT1,E BIT1,H BIT1,L BIT1,(HL) | BIT1,0X+d) | BIT1,(v+d)
BIT1 |2 8|2 8|2 8|2 8|2 2 8|2 124 204 20
CB4F CB48 CB49 CB4A CB4B CB4C CB4D CB4E DDCBnn4E FDCBnn4E
BIT2,A BIT2B BIT2,C BIT2,D BIT2E BIT2H BIT2,L BIT2,(HL) | BIT2,(X+d) | BIT2,(V+d)
BIT2 |2 8|2 8|2 8|2 8|2 8 8|2 8|2 124 20 (4 20
857 CB50 CBS51 cB52 €B53 CB54. CB55 CB56 DDCBNNS6 | FDCBNNS6
BIT3A BIT3B BIT3,C BIT3,D BIT3,E BIT3,H BIT3,L BIT3,(HL) | BIT3,(X+d) | BIT30V+d)
BIT3 |2 8|2 8|2 8|2 8|2 2 8|2 124 204 20
CBSF CB58 CB59 CB5A CB5B CB5C CBSD CBSE DDCBNNSE | FDCBNNSE
BIT4A BIT4,B BIT4,C BIT4,D BIT4,E BIT4,H BIT4.L BIT4,(HL) BIT4,(X+d) BIT4,(IY+d)
BIT4 | 8|2 8|2 8|2 8|2 2 8|2 124 204 20
CB67 CB60 CB61 cB62 CB63 CB64. CB65 CB66 DDCBNN66 | FDCBNNG6
BIT5,A BIT5B BITS,C BIT5,D BITS,E BIT5,H BITS,L BITS(HL | BITS(X+d) | BIT5(YV+d)
BIT5 |2 8|2 8|2 8|2 8|2 2 8|2 124 204 20
CB6F CB68 CB69 CB6A CB6B CB6C CB6D CB6E DDCBnn6E | FDCBnNGE
BIT6,A BIT6,B BIT6,C BIT6,D BIT6,E BIT6,H BIT6,L BIT6,(HL) BIT6,(X+d) BIT6,(IY+d)
BIT6 |2 8|2 8|2 8|2 2 2 124 20 (4 20
CB77 CB70 CB71 CB72 CB73 CB74 CB75 CB76 DDCBnn76 FDCBNn76
BIT7,A BIT7B BIT7,C BIT7,D BIT7,E BIT7H BIT7,L BIT7(HL) | BIT7,(X+d) | BIT7,(V+d)
BIT7 |2 8|2 8|2 8|2 8|2 8|2 8|2 8|2 124 204 20
CB7F CB78 CB79 CB7A CB7B CB7C CB7D CB7E DDCBnn7E | FDCBNN7E
Opcode Matrix Legend
Instruction
Size bytes Cycle count | |Register| [Memory
Opcode hex
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3.6.2 - RES

Reset a specific bit

7 ]6 |5 4a[3][2]1]0]
rb(—O
RESb, r
1 1 o [ o [ 1 I 1
1 0 b r
(HL), «<— 0
RES b, (HL)
1 1 o [ o | 1 0 1 1
1 0 b 1 1 0
(IX +d)y «— 0
RES b, (IX+d)
1 1 0 1 1 1 0 1
1 1 0 0 1 0 1 1
d
1o | b B 0
(IY +d), — 0
RES b, (IY+d)
1 1 1 1 1 1 0 1
1 1 0 0 1 0 1 1
d
1o | b | 1+ [ 1 ] o

CB

CB

DD
CB

FD
CB

Z80 Assembly Language

Zis set if the specified bit in the source is 0, otherwise it is cleared.

Flags Affected

None.

Opcode Matrix

Registers
Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 1
Bits
Value| b
0 000
1 001
2 010
3 011
4 100
5 101
6 110
7 111

Source
A B C D E H L (HL) | (IX+d) | (1Y+d)
RESO,A RESO,B RES0,C RES0,D RESO,E RESO,H RESO,L RESO(HL) | RESO,(IX+d) | RESO,(IY+d)
RESO |2 8|2 8|2 8|2 8|2 8|2 8|2 15 |4 23 |4 23
cB87. B8O cB81 cB82 cB83 cB84 B85 CB86 DDCBNNB6 | FDCBNNB6
RES1,A RES 1B RES1,C RES1,D RES1E RES1,H RES1,L REST,(HL) | REST,(X+d) | REST,(Y+d)
RES1 |2 8|2 8|2 8|2 8|2 8|2 8|2 154 234 23
CBSF CB8g B89 CB8A CB8B CB8C CB8D CBSE DDCBNN8E | FDCBNNSE
RES2,A RES2,B RES2,C RES2,D RES2,E RES2,H RES2,L RES2,(HL) | RES2,(IX+d) | RES2,(IY+d)
RES 2 | 8|2 8|2 8|2 8|2 8|2 8|2 154 234 23
cB97 €B90 cBY1 cB92 cB93 CB94 cB95 CB96 DDCBNNY6 | FDCBNNY6
RES3,A RES3B RES3,C RES3,D RES3,E RES3,H RES3,L RES3,(HL) | RES3,IX+d) | RES3,(Y+d)
RES3 |2 8|2 8|2 8|2 8|2 8|2 8|2 15|4 234 23
CBOF CB98 CB99 CBYA CB9B CBIC CBID CBIE DDCBNNYE | FDCBNN9E
RES4,A RES4,8 RES4,C RES4,D RES4,E RES4,H RES4,L RES4(HL) | RES4,IX+d) | RES4,(Y+d)
RES 4 | 8|2 8|2 8|2 8|2 8|2 8|2 154 234 23
CBA7 CBAO CBA1 cBA2 cBA3 CBA4 CBAS CBAG DDCBNNA6 | FDCBNNAG
RES5,A RES5,B RESS5,C RES5,D RES5,E RESS,H RES5,L RESS,(HL) | RESS5,IX+d) | RESS5,(Y+d)
RESS5 |2 8|2 8|2 8|2 8|2 8|2 8|2 154 234 23
CBAF CBAS CBAY CBAA CBAB CBAC CBAD CBAE DDCBNNAE | FDCBNNAE
RES 6,A RES 6,8 RES6,C RES6,D RES 6,E RES 6,H RES6,L RES6,(HL) | RES6,(IX+d) | RES6,(Y+d)
RES6 | 8|2 8|2 8|2 8|2 8|2 8|2 154 23(4 23
CBB7 CBBO CBB1 CBB2 CBB3 CBB4 CBBS CBB6 DDCBnnB6 FDCBNnB6
RES7,A RES7,B RES7,C RES7,D RES7,E RES7,H RES7,L RES7,(HL) | RES7,(X+d) | RES7,(I¥+d)
RES7 |2 8|2 8|2 8|2 8|2 8|2 8|2 8|2 1 234 23
CBBF cBB8 cBBY CBBA cBBB cBBC CBBD CBBE DDCBNNBE | FDCBNNBE

Opcode Matrix Legend

Instruction

Size bytes Cycle count
Opcode hex

Register| [Memory|
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3.6.3-SET

Set a specific bit

7 ]6 |5 4a[3][2]1]0]
rbt—l
SETb, r
1 1 o [ o [ 1 o | 1
1 1 b
(HL)p «— 1
SET b, (HL)
1 1 o [ o | 1 0 1
1 1 b 1 0
(IX +d)y — 1
SET b, (IX+d)
1 1 0 1 1 1 0 1
1 1 0 0 1 0 1
d
I b | 1] 0
IY +d)y — 1
SET b, (IY+d)
1 1 1 1 1 1 0 1
1 1 0 0 1 0 1
d
I b I 0

CB

CB

DD
CB

FD
CB

Z80 Assembly Language

Zis set if the specified bit in the source is 0, otherwise it is cleared.

Flags Affected

None.

Opcode Matrix

Registers
Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 1
Bits
Value| b
0 000
1 001
2 010
3 011
4 100
5 101
6 110
7 111

Source
A B C D E H L (HL) | (IX+d) | (1Y+d)
SETOA SETO.B SETO0,C SETO,D SETOE SETO,H SETO,L SETO(HL) | SETO,(IX+d) | SETO,IV+d)
SETO |2 8|2 8|2 2 8|2 8|2 8|2 154 234 23
cBC7. CBCO CBC1 cBC2 cBC3 cBC4 CBCS CBC6 DDCBNNC6 | FDCBNNCE
SET1,A SET1,8 SET1,C SET1,D SET1E SET1,H SET1,L SET1,(HL) | SET1,0X+d) | SET1,(I¥+d)
SET1 |2 8|2 8|2 2 8|2 8|2 8|2 154 234 23
CBCF CBC8 CBCY CBCA CBCB CBCC CBCD CBCE DDCBNNCE | FDCBNNCE
SET2,A SET2,8 SET2,C SET2,D SET2E SET2,H SET2,L SET2,(HL) | SET2,(IX+d) | SET2,iV+d)
SET2 |2 8|2 8|2 2 8|2 8|2 8|2 154 23 |4 23
cBD7 CBDO CBD1 cBD2 cBD3 CBD4 CBDS CBD6 | DDCBnnD6 | FDCBNND6
SET3A SET3,8 SET3,C SET3,D SET3E SET3,H SET3,L SET3,(HL) | SET3,(X+d) | SET3,IV+d)
SET3 |2 8|2 8|2 2 8|2 8|2 8|2 15|4 234 23
CBDF CBD8 CBD9 CBDA CBDB CBDC CBDD CBDE DDCBNNDE | FDCBNNDE
SET4,A SET4,8 SET4,C SET4,D SET4,E SET4,H SET4,L SET4,(HL) | SET4,(IX+d) | SET4,iV+d)
SET4 | 8|2 8|2 2 8|2 8|2 8|2 154 234 23
CBE7 CBEO CBE1 CBE2 CBE3 CBE4 CBES CBE6 DDCBNNE6 | FDCBNNEG
SET5A SET5,B SET5,C SET5,D SET5,E SETS,H SET5,L SET5,(HL) | SET5,(X+d) | SETS5,(IV+d)
SETS5 |2 8|2 8|2 2 8|2 8|2 8|2 154 234 23
CBEF CBES CBEY CBEA CBEB CBEC CBED CBEE DDCBNNEE | FDCBNNEE
SET6,A SET6,8 SET6,C SET6,D SET6,E SET6,H SET6,L SET6,(HL) | SET6,(IX+d) | SET6,0v+d)
SET6 | 8|2 8|2 2 8|2 8|2 8|2 154 23(4 23
CBF7 CBFO CBF1 CBF2 CBF3 CBF4. CBF5 CBF6 DDCBnnF6 FDCBnnF6
SET7,A SET7,8 SET7,C SET7,D SET7,E SET7,H SET7,L SET7(HL) | SET7,(X+d) | SET7,(V+d)
SET7 |2 8|2 8|2 8 15 |4 23 |4 23
CBFF CBF8 CBFY CBFA CBFB CBFC CBFD CBFE DDCBNNFE | FDCBNNFE
Opcode Matrix Legend
Instruction
Size bytes cycle count | |Register| |Memory|
Opcode hex
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Z80 Assembly Language

3.7 - Exchanges

Exchange registers
These instructions exchange values between registers.

7 lels a3 2[1]0]

AF «— AF’
|0’[010‘01110‘010‘08

BC <« BC',DE « DE',HL «— HL

[EXX1{1[0[1[1[0[0[1[D9
DE «— HL
[ [ [+ To o 1 fe

H > (SP +1),L <> (SP)
EX(SP), HL
[ [ v 1+ ] o] o] o 1 ] 1 [s

IX, <> (SP +1),IX; «= (SP)

EX (SP), IX
1 1 0 1 1 1 0 1 |op
1 1 1 0 0 0 1 1 |E3

IV}, <> (SP +1),1Y; < (SP)

EX(SP), IY
1 1 1 1 1 1 0 1 FD
1 1 1 0 0 0 1 1 E3

EX AF, AF'(0x08) allows the programmer to switch between the two pairs of Accumulator flag registers.
EX DE, HL (OXEB)exchanges the values between those two registers.
EXX (0xD9) allows the programmer to switch BC, DE and HL and BC', DE' and HL' register pairs.

Internally these instructions toggles a flip-flop which determines which register or register set is the active one. This minimises how
long the instruction takes as no data is transferred - just a single bit changes state.

EX (SP),HL exchanges HL with the last value pushed on the stack.

Flags Affected

None.

Opcode Matrix

AF' HL IX Iy |BC'DE',HL'

EX AF, AF'

AF 1 4
08
BX DE, HL
DE 1 4
EB
EX(SPLHL | EX(SP)LIX | EX(SP)IV
(SP) 1 192 232 23
3 DDE3 FDE3
BXX
BC,DE,HL 1 4

D9

Opcode Matrix Legend

Instruction
Size bytes Cycle count | [Register| [IMemory
Opcode hex
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Z80 Assembly Language

3.8 - Block Copy or Search of memory

Copy or search block of memory

3.8.1 - Block Copy

Copy block of memory

The Block copy instructions allow for data to be moved around in memory. The programmer needs to configure the 16 bit registers
to define the properties of the move: HL is the source address to copy from; DE is the destination address to copy to; BC is the number
of bytes to copy.

+
HL «— HL 1}ifD=O
DE «— DE +1 L4
HL «— HL -1 repeat while {_
}ifD=1}’ peat while o _
DE «— DE -1 J
BC «— BC -1

7 6 5 4 3 2 1 0
1 1 1 0 1 1 0 1 |ED

1 | o 1 L Bl o 0 0

D O=Increment, 1=Decrement HL after each iteration.

L If set then if BC = 0 at the end if the instruction then PC «— PC — 2 so that the instruction is repeated.
If BC=0 at start of a repeatable instruction then 65536 iterations will occur.

The Lb* instructions then perform the equivalent of the following:

1. Copy a byte of memory from (HL) to (DE)

2. Decrement BC by one

3. HL and DE are either incremented (for LDI/LDIR) or decremented (for LDD/LDDR) by one.
4.The LDIR and LDDR instructions will loop back to step one if BC =0

Timing
For the non-repeating instructions, they take 16(4,4,3,5) T-States to execute.
For the repeating instructions, they take either 21(4,4,3,5,5) T-States when they loop and 16(4,4,3,5) T-States when terminating.

Also note, that for these instructions the timing is for each iteration, not for the entire run. So if LDIR is run with BC=4 then the
number of T-States for the entire operation would take 79(21+21+21+16) T-States.

Flags Affected
Flags| - [ - [ - [n]-[en] -] -]
h Reset

p/v Non-repeating: Set if BC-1 |= 0, otherwise reset
Repeating: N/A as BC=0 after instruction completes

Opcode Matrix

Increment|Decrement
LDI LDD
Single Copy |2 16 2 16
EDAO EDA8
LDIR LDDR
Repeat Copy|> 21 2 21
EDBO EDB8

Opcode Matrix Legend

Instruction
Size bytes Cycle count | [Memory
Opcode hex
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Z80 Assembly Language

3.8.2 - Block Search of memory

Search block of memory

The Block compare instructions allow for data to be searched for in memory. The programmer needs to configure the following
registers to define the properties of the search: HL is the source address to search from; Bc is the number of bytes to search. A'is set
to the value to search for.

A-(HL)
, (L=1
HL «— HL+1ifD=0 .
) b repeat while { A = (HL)
HL<«—HL-1ifD=1
] BC =0
BC«—BC-1

7 6 5 4 3 2 1 0
1 1 1 0 1 1 0 1 |ED

1| o 1 Lgo R

D O=Increment, 1=Decrement HL after each iteration.

L If set then if BC = 0 at the end if the instruction then PC «— PC — 2 so that the instruction is repeated.
If BC=0 at start of a repeatable instruction then 65536 iterations will occur.

The cp* instructions compare memory against the Accumulator

1. Calculate difference between A and content of memory in (HL) to set/clear Z flag
2. Decrement BC by one
3. HL is either incremented (for CPI/CPIR) or decremented (for CPD/CPDR) by one.
4. The CPIR and CPDR instructions will loop back to step oneif A—(HL) =0& BC =0
If the value was found them HL will be set to the byte after or before it depending on the direction being used.

Timing
For the non-repeating instructions, they take 16(4,4,3,5) T-States to execute.

For the repeating instructions, they take either 21(4,4,3,5,5) T-States when they loop and 16(4,4,3,5) T-States when terminating.

Also note, that for these instructions the timing is for each iteration, not for the entire run. So if LDIR is run with BC=4 then the
number of T-States for the entire operation would take 79(21+21+21+16) T-States.

Flags Affected
Flags[s [z - [h]-[p] - |- |
s Setifresultis negative

z SetifA=(HL)
Borrow from bit 4, otherwise reset

p/v Non-repeating: Set if BC-1 =0, otherwise reset
Repeating: N/A as BC=0 after instruction completes

Opcode Matrix

Increment/Decrement
CPI CPD
Single Search |» 16 2 16
EDA1 EDA9
CPIR CPDR
Repeat Search| > 21 2 21
EDB1 EDB9

Opcode Matrix Legend

Instruction
Size bytes Cycle count | |Memory|
Opcode hex
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Z80 Assembly Language

3.9 - Input/Output

Input Output instructions

3.9.1-INA, (n)

Read from port and store in A
Ae—(n)

7 6 5 4 3 2 1 0
1 1 0 1 1 0 1 1 |pB

This instruction places n onto the bottom half (A0...A7) of the address bus to select the I/O device at one of 256 possible ports. The
contents of the Accumulator also appear on the top half (A8...A15) of the address bus at this time. One byte from the selected port is

placed on the data bus and written to the Accumulator (Register A).

Flags Affected

None.

Opcode Matrix

A

INA(n)
IN(n) |2 1
DBnn

Opcode Matrix Legend

Instruction

Size bytes Cycle count | |Special
Opcode hex

3.9.2-INr,(C)

Read from port in Cand store in a specific register
7 lels a3 2[1]0]

re— (C)

INT, (C)
1 1 1 o | 1 1 0 1 |ep
0 1 r 0 0 0

F «— (C)

INF, (C)
1 1 1 0 1 1 0 1 |eo
0 1 1 1 0 0 0 o |70

The contents of Register C are placed on the bottom half (A0...7) of the address bus to select the I/0 device at one of 256 possible
ports. The contents of Register B are placed on the top half (A8...A15) of the address bus at this time. Then one byte from the selected

portis placed on the data bus and written to register r in the CPU.

There is an undocumented code where r=%110 which sets the flag register.

This is actually documented in Zilog's Z80 CPU User Manual, 2016 edition Page 296. For this reason it's included on this page and

not in the Undocumented instruction section.
Flags Affected
Flags[s [ 2] - [n] - [o[n] -]

s setifinput data is negative

z setifinputdataisO
reset
p/v setif parity is even, reset if odd
n reset

Opcode Matrix

A B C D E H L F
INAQ) INB,(C) INC(C) IND,(O INE(O) INH,(C) INL©)
IN(C) |2 12 122 122 122 122 122 12
ED7B ED40 ED48 ED50 ED58 ED60 ED68

Opcode Matrix Legend

Instruction
Size bytes Cycle count | |Special
Opcode hex

Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 1
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http://127.0.0.1:8080/asm/undocumented/

3.9.3-0UT (Q), r

Write r to a port

7 e s 43310
(C)e—r
ouUT (C),
1 1 1 [ o [ 1 0 1
0 1 r 0 0 1
(C)«—F
oUT (C), F
1 1 1 0 1 1 0 1
0 1 1 1 0 0 0 1

The contents of Register C are placed on the bottom half (A0...7) of the address bus to select the I/0 device at one of 256 possible

ports.

ED

ED
71

Z80 Assembly Language

Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 1

The contents of Register B are placed on the top half (A8...A15) of the address bus at this time.

Then the byte contained in r is placed on the data bus and written to the selected peripheral device.

There is an undocumented code where r=%110 which writes the flag register.

Unlike it's IN F, (C) counterpart, this instruction is completely undocumented, but it's here not in the undocumented section to be

consistent.

Flags Affected

None.

Opcode Matrix

A B C D E H L
ouT@A | out@B | out@c | out@p | outE | out@H | ouTEOL
OouT (C)|2 122 122 122
ED79 ED41 ED49 ED51 ED59 ED61 ED69
Opcode Matrix Legend
Instruction
Size bytes Cycle count | |Special
Opcode hex
3.9.4 - 0OUT (n), A
Write Ato a port
(me—A
7 6 5 4 3 2 1 0
1 1 0 1 0 0 1 1 D3

This instruction places n onto the bottom half (A0...A7) of the address bus to select the I/0 device at one of 256 possible ports.
The contents of the Accumulator also appear on the top half (A8...A15) of the address bus at this time.

Then the byte contained in the Accumulator is placed on the data bus and written to the selected peripheral device.

Flags Affected

None.

Opcode Matrix

A

OUT (n)|2

ouT(MA

m
D3nn

Opcode

Matrix Legend

Size bytes

Instruction

Cycle count
Opcode hex

Special
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Z80 Assembly Language

3.9.5 - Block read from port

(HL) < (C) ]
HL «—HL+1ifD=0
HL «—HL-1ifD=1
B«—B-1

b repeat while L =1& B =0

J

7 6 5 4 3 2 1 0
1 1 1 0 1 1 0 1 |ED
1 0 1 0

,_
o

D O=Increment, 1=Decrement HL after each iteration
L If set then if B = 0 then PC «— PC — 2 so that the instruction is repeated.

The contents of Register C are placed on the bottom half (A0...A7) of the address bus to select the I/O device at one of 256 possible
ports.

Register B can be used as a byte counter, and its contents are placed on the top half (A8...15) of the address bus at this time.
Then one byte from the selected port is placed on the data bus and written to the CPU.

The contents of the HL register pair are then placed on the address bus and the input byte is written to the corresponding location of
memory.

Finally, the byte counter is decremented and register pair HL is incremented.
Flags Affected
Flags| - Jz|-|-|-[-[n]-|

z setif B=0, always true for repeat operations

n set

Opcode Matrix

Increment|Decrement
R INI IND
Single |, 16 2 16
EDA2 EDAA
INIR INDR
Repeat |, 21 2 21
EDB2 EDBA

Opcode Matrix Legend

Instruction

Size bytes Cycle count | [Special
Opcode hex
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Z80 Assembly Language

3.9.6 - Block write to port

(C) «— (HL) ]
HL «—HL+1ifD=0
HL «—HL-1ifD=1
B«—B-1

b repeat while L =1& B =0

J

7 6 5 4 3 2 1 0
1 1 1 0 1 1 0 1 |ED
1 0 1

,_
o

D O=Increment, 1=Decrement HL after each iteration
L If set then if B = 0 then PC «— PC — 2 so that the instruction is repeated.

The contents of Register C are placed on the bottom half (A0...A7) of the address bus to select the I/O device at one of 256 possible
ports.

Register B can be used as a byte counter, and its contents are placed on the top half (A8...15) of the address bus at this time.
Then one byte from the address pointed to by HL is placed on the data bus and written to the port.
Finally, the byte counter is decremented and register pair HL is incremented.

Flags Affected
wogs[[2] [ [ [n] ]
z setif B=0, always true for repeat operations

n set

Opcode Matrix

Increment/Decrement
R out OuTD
Single |, 16 2 16
EDA3 EDAB
OUTIR OUTDR
Repeat |, 21 2 21
EDB3 EDBB

Opcode Matrix Legend

Instruction ]
Size bytes Cycle count | [Special
Opcode hex
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Z80 Assembly Language

3.10 - Miscellaneous Instructions
Miscellaneous instructions

3.10.1 - NOP No Operation

7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 oo

Opcode Matrix
NOP

NOP
OoP |4 4
00

Opcode Matrix Legend

3.10.2 - CPL Invert Accumulator
A—A

7 6 5 4 3 2 1 0
0 0 1 0 1 1 1 1 |2F

Flags Affected

riags[ ]| [n] | [n] |
h set
n set

Opcode Matrix
CPL

CPL
OoP |4 4
2F

Opcode Matrix Legend

Instruction
Size bytes Cycle count | |Register!
Opcode hex

3.10.3

A«—0-A

NEG Negate Accumulator (two's compliment)

7 6 5 4 3 2 1 0

1 1 1 0 1 1 0 1 ED
0 1 0 0 0 1 0 0 |44
Flags Affected
rlags[5 [z [n] Jpv[n ]

s setifresultis negative
z setifresultisO
set if borrow from bit 4
p/v setif Accumulator was 0x80 before operation
n set
¢ setif Accumulator was not 0x00 before operation

Opcode Matrix
NEG

NEG

oP
ED44

Opcode Matrix Legend

Instruction
Size bytes Cycle count | |Register
Opcode hex
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Z80 Assembly Language

3.10.4 - HALT the cpu

7 6 5 4 3 2 1 0

0 1 1 1 0 1 1 0 |76

Opcode Matrix

HALT

Sun, 23 Jan 2022 17:05:58 UTC

HALT
OP |1 4
76

Opcode Matrix Legend

Instruction

Size bytes Cycle count | |Special
Opcode hex

3.10.5 - CCF Compliment Carry Flag

Invert Carry Flag
CY «—CY

7 6 5 4 3 2 1 0
0 0 1 1 1 1 1 1 [3F

Flags Affected

rogs [ | - [n] - [ [ €]

h previous carry is copied

c setifCwas 0, resetif Cwas 1

Opcode Matrix
CCF

CCF
OoP |1 4
3F

Opcode Matrix Legend

Instruction

Size bytes Cycle count
Opcode hex

3.10.6 - SCF Set Carry Flag

Set Carry Flag
CY «—1

Register|

7 6 5 4 3 2 1 0

0 0 1 1 0 1 1 1 37
Flags Affected
riags[ ][ [n] | [nle]

h reset

n reset

c set

Opcode Matrix
CPL | NEG | CCF | SCF

L NEG ccF ScF
OoP |4 a2 al1 a1 4
2F ED44 3F 37

Opcode Matrix Legend

Instruction

Size bytes Cycle count
Opcode hex

Register
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Z80 Assembly Language

3.10.7 - DI El Interrupt enable

Enable/Disable interrupts
7 fef[sfafsl2]1]0]

El DI

El DI
OP |1 41 4

FB F3

Opcode Matrix Legend

Instruction
Size bytes Cycle count | |INterrupt
Opcode hex

3.10.8 - IM Interrupt Mode

Select interrupt mode

7 6 5 4 3 2 1 0
1 1 1 0 1 1 0 1 |eD
0 1 0 QQ 1 1 0

Note: Only modes O, 1 and 2 are valid for v n.

Opcode Matrix

IMO | IM1 | IM2

MO M1 M2

oP

8|2 8|2 8
ED46 ED56 EDSE

Opcode Matrix Legend

Instruction

Size bytes Cycle count | |INterrupt
Opcode hex

3.10.9 - DAA

Adjust accumulator for BCD addition and subtraction operations

@

7 6 5 4 3 2 1 0

0 0 1 0 0 1 1 1 27
Flags Affected
riags[ [z] [n] [pn [ <]

z Setif Accumulatoris 0
h Varies

p/v Setif Accumulator parity is even, reset if odd
¢ Varies

Opcode Matrix

DAA

DAA
OoP |1 4
27

Opcode Matrix Legend

Instruction
Size bytes Cycle count | [Register!
Opcode hex
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Z80 Assembly Language

3.11 - Undocumented Instructions

Undocumented instructions - use with care
Like most early microprocessors, the Z80 has it's own set of undocumented instructions.

Most of these either do something that's not useful, or they do something that would at first seem to be odd in why they were
implemented in the first place.

In most instances, they exist due to how the processor is implemented in silicon. Where an instruction is decoded, there are free bits
so if something tried to use that code then the processor would just do as it's told as it wouldn't know otherwise.

Be aware, these usually work on a physical chip due to it requiring the actual instruction decoding to provide these instructions.

They will most likely not work in an emulator as they would perform the decoding in software using lookup tables, so wouldn't
implement anything that's not documented.

These may or may not work on actual chips. For example, on the 6502 there were plenty of undocumented instructions that were
replaced in the 65C02 with NOP instructions.

These are provided here for reference only.

Overview

Most of the undocumented instructions fall under some simple rules:

CB
Only codes 0xCB30...0xCB37 are undocumented but implement a Shift Logical Left instruction where bit 0 is set post shift.

DDCB & FDCB

For opcodes with the 0OxDDCB and OxFDCB prefixes the instructions store the result in one of the 8-bit registers based on the lower 3
bits of the opcode: B=000, C=001, D=010, E=011, H=100, L=101 and A=111.

The officially documented codes all have 110 as the lower 3 bits and do not store the result in any register.
All of these instructions with the OXDDCB prefix operate against the IX register (IY for OxFDBC).

The only exception to this rule is opcodes 0x40...0x7F which are the bit text operations. As these only test the memory location they
do not create a result so all the undocumented versions are identical to the official instructions.

DD & FD

Officially the 0OxDD and OxFD prefixes cause any instruction that references (HL) to instead work against the IX & IY registers with a
displacement, 0xDD for IX and OxFD for IY.

The undocumented instructions allows for instructions that refer to just H or L can also be used to access the upper or lower 8-bit
components of IXand IY themselves.

ED

There are a few undocumented instructions with this prefix, but they simply emulate existing instructions.

The exception to this are the 1N F, (c) andouT (c), Finstructions which are described below.

When is undocumented actually documented?

One oddity is the undocumented IN F, (C)oxep70 instruction which performs an IN from an I/0 port but stores the result into the
Flags register. This instruction is actually documented in Zilogs own documentation (2016 PDF). For this reason, that instruction is
listed on the IN r, (C) page and not in this section.

It's ouT (C), Foxep71 €quivalentis listed under OUT (C), r for consistency, even though that instruction is completely undocumented.
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Z80 Assembly Language

3.11.1 - Dual Shift Operations

Undocumented instructions that perform two actions at the same time
There are a few undocumented instructions that performs an action and then copies the result into a register.

For example the official RLC (IX+nn)oxppcennos iNStruction operates on a specific memory address, however the undocumented RLC
B, (IX+nn)oxppcennoo iNstruction does the same thing but then copies the result into the B register.

3.11.1.1 - RL Rotate bits left with Carry and store in register

Undocumented Rotate bits left with carry and store in register
This instruction performs an RL (Ix+dd) or RL (Ix+dd) operation butthen also stores the result in a register as well as in the
memory location.

(7 lsfs a3 2[1]0]

Registers
RLr,(IX+d) Register| r
1 1 0 1 1 1 0 1 DD B 000
1 1 0 0 1 0 1 1 |CB C 001
d D 010
o [ o [ o[ 1 [ o] r E 011
H 100
RLr,(IY+d) L 101
FD
1 1 1 1 1 1 0 1 A 111
1 1 0 0 1 0 1 1 |CB
d
o o[ o[ 1] o] r

Note: r=9%110 does exist. It doesn't do a copy into a register as it's the existing official, documented instruction.

Opcode Matrix

(IX+d)

(IY+d)

Opcode Matrix Legend

Instruction
Opcode hex
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Z80 Assembly Language

3.11.1.2 - RLC Rotate bits left with Carry and store in register

Undocumented Rotate bits left with carry and store in register
This instruction performs an RLC (Ix+dd) or RLC (Ix+dd) operation butthen also stores the result in a register as well as in the
memory location.

Registers

RLC r(IX+d) Register| r
1 1 0 1 1 1 0 1 |pD B 000
1 1 0 0 1 0 1 1 |CB C 001

d D 010
o [ o[ofo]eo ] G E | on

H 100

RLC r,(IY+d) L 101
1 1 1 1 1 1 0 1 |FD A 'L
1 1 0 0 1 0 1 1 |cB

d
o [ o [ o[ o[ o] r

Note: r=9%110 does exist. It doesn't do a copy into a register as it's the existing official, documented instruction.

Opcode Matrix

(IX+d)

(IY+d)

Opcode Matrix Legend

o m
3.11.1.3 - RR Rotate bits right with Carry and store in
register

Undocumented Rotate bits right with carry and store in register
This instruction performs an RR (Ix+dd) or RR (Ix+dd) operation but then also stores the result in a register as well as in the

memory location.

7 lels 4321 0]

Registers
RR 1 (IX+d) Register| r
1 1 0 1 1 1 0 1 |pD B 000
1 1 0 0 1 0 1 1 |cB c 001
d D 010
o [ o [ o [ 1 [ 1] r E 011
H 100
RRr(IY+d) L 101
FD
1 1 1 1 1 1 0 1 A 11
1 1 0 0 1 0 1 1 |cB
d
o [o o[ [ 1] r

Note: r=9%110 does exist. It doesn't do a copy into a register as it's the existing official, documented instruction.

Opcode Matrix

(IX+d)

(IY+d)

Opcode Matrix Legend

Instruction
Opcode hex
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Z80 Assembly Language

3.11.1.4 - RRC Rotate bits right with Carry and store in
register

Undocumented Rotate bits right with carry and store in register
This instruction performs an RRC (Ix+dd) or RRC (Ix+dd) operation but then also stores the result in a register as well as in the
memory location.

Registers
RRC r,(IX+d) Register| r
1 1 0 1 1 1 0 1 |ob 5 000
1 1 0 0 1 0 1 1 |cB c 001
d D 010
o [ o[ o] o[ 1] r E 011
H 100
RRC r,(IY+d) L 101
FD
1 1 1 1 1 1 0 1 A e
1 1 0 0 1 0 1 1 |cB
d
o [ o [ o [ o [ 1] r

Note: r=9%110 does exist. It doesn't do a copy into a register as it's the existing official, documented instruction.

Opcode Matrix

(IX+d)

(IY+d)

Opcode Matrix Legend

Instruction

Opcode hex

3.11.1.5 - SLA Shift bits left with Carry and store in register

Undocumented Shift bits left with carry and store in register
This instruction performs an SLA (Ix+dd) or SLA (Ix+dd) operation butthen also stores the result in a register as well as in the

memory location.

(7 lsfs af3]2[1]0]

Registers
SLA r/(IX+d) Register| r
1 1 0 1 1 1 0 1 |op 5 000
1 1 0 0 1 0 1 1 |cB c 001
d D 010
o [ o [ 1 ] o[ o] r E 011
H 100
SLA r(IY+d) L 101
1 1 1 1 1 1 0 1 D " "
1 1 0 0 1 0 1 1 |cB
d
o [ o [ 1 [ o[ o] r

Note: r=9%110 does exist. It doesn't do a copy into a register as it's the existing official, documented instruction.

Opcode Matrix

(IX+d)

(IY+d)

Opcode Matrix Legend
Instruction
Opcode hex
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3.11.1.6 - SLL Shift left Logical and store in register

Z80 Assembly Language

Undocumented Shift left logical and store in register

This instruction performs an SLL (Ix+dd) or SLL (Ix+dd) operation butthen also stores the result in a register as well as in the

memory location.

Note: This is an undocumented extension to an undocumented instruction.

SLL1,(IX+d)
1 1 0 1
1 1 0 0
o [ o [ 1 [ 1
SLL1,(IY+d)
1 1 1 1
1 1 0 0
o [ o [ 1 [ 1

|

Note: r=%110 does exist. It doesn't do a copy into a register as it's the existing official, documented instruction.

Opcode Matrix

DD
CB

FD
CB

(IX+d)

(IY+d)

Opcode Matrix Legend

Instruction

Opcode hex
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Register| r
B 000
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E 011
H 100
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3.11.1.7 - SRA Rotate bits right with Carry and store in
register

Z80 Assembly Language

Undocumented Rotate bits right with carry and store in register

This instruction performs an SrRA (Ix+dd) or SRA (Ix+dd) operation but then also stores the result in a register as well as in the
memory location.

—>0
7 lef5s[als][2]1]o0]
SRA T,(IX+d)
1 1 0 1 1 1 0 1
1 1 0 0 1 0 1 1
o [ o [ 1 [ o 1] r
SRA r,(IY+d)
1 1 1 1 1 1 0 1
1 1 0 0 1 0 1 1
o [ o [ 1 [ o 1] r

Note: r=9%110 does exist. It doesn't do a copy into a register as it's the existing official, documented instruction.

Opcode Matrix

DD
CB

FD
CB

(IX+d)

(IY+d)

Opcode Matrix Legend

Instruction

Opcode hex
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Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 11
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3.11.1.8 - SRL Rotate bits right with Carry and store in
register

Z80 Assembly Language

Undocumented Rotate bits right with carry and store in register

This instruction performs an SRL (Ix+dd) or SRL (Ix+dd) operation but then also stores the result in a register as well as in the
memory location.

[0 »7———0]»{cY]
7 l6[s]al3][2]1]o0]
SRL r(IX+d)
1 1 0 1 1 1 0 1
1 1 0 0 1 0 1 1
o [ o [ 1 [ 1 1] r
SRL r(IY+d)
1 1 1 1 1 1 0 1
1 1 0 0 1 0 1 1
o [ o [ 1 [ 1 1] r

Note: r=9%110 does exist. It doesn't do a copy into a register as it's the existing official, documented instruction.

Opcode Matri

X

DD
CB

FD
CB

(IX+d)

(IY+d)

Opcode Matrix Legend

Instruction

Opcode hex
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Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 11
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Z80 Assembly Language

3.11.2 - IXand IY registers

Undocumented instructions for IX and IY registers
If an opcode works with the Registers HL, H or L then if that opcode is prefixed by 0xDD then it will also work on the appropriate IX, Xy
or IX| registers, with some exceptions.

The OxFD prefix would also work but for the IY, IYy, or Y| registers

The exceptions are instructions like LD H, Ix, or LD L, IY, whereitisn't clear from the opcode which register the OxFD or 0xDD prefix
should operate against.

3.11.2.1 - LD IX undocumented instructions

Undocumented instructions for LD IX
Opcode Matrix

A B

Opcode Matrix Legend

Instruction

Opcode hex !

3.11.2.2 - LD IY undocumented instructions

Undocumented instructions for LD IY
Opcode Matrix

A B

Opcode Matrix Legend

Instruction

Opcode hex
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Z80 Assembly Language

3.11.2.3 - Undocumented Math instructions with the IX
register

Undocumented math instructions for IX register
Opcode Matrix

INC | DEC ADDA/ADCA| SUB |[SBCA| AND | XOR | OR cp

IXh

X1

Opcode Matrix Legend

Instruction

c
Opcode hex -

3.11.2.4 - Undocumented Math instructions with the IY
register

Undocumented math instructions for IY register
Opcode Matrix

INC | DEC ADDA/ADCA| SUB |[SBCA| AND | XOR | OR cpP

IYh

1Yl

Opcode Matrix Legend

Instruction
Opcode hex
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Z80 Assembly Language

3.11.3 - SLL Shift Left Logical

Undocumented instruction to perform a logical left shift
The block CB30...CB37 is missing from the official list.

These instructions, usually denoted by the mnemonic SLL, Shift Left Logical, shift left the operand and make bit 0 always one.

These instructions are quite commonly used. For example, Bounder and Enduro Racer use them.

Some documents list this as sL1 instead of sLL due to it setting bit 0.

o |

SLL(HL)

1

0

SLL (IX+d)

1

1

0

SLL (IY+d)

1

1

0

0|

Opcode Matrix

CB

CB
06

DD

CB

06

FD

CcB

06

Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 11

Opcode Matrix Legend

Instruction

Opcode hex
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3.11.4 - Test bit in (IX+d)

Undocumented BIT n,(IX+d)

Similar to the Res and SET instructions, there are undocumented instructions for B1T. Unlike the other, as BIT only tests a bit and does
not change anything, these opcodes have the same behaviour to the officially documented BIT instruction.

7 lels4al3]2]1]0]

Z — (IX +d)
BIT b, (IX+d)
1 1 0 1 1 1 0 1
1 1 0 0 1 0 1 1
d
o [ 1] b r
Z Y +dy
BIT b, (IV+d)
1 1 1 1 1 1 0 1
1 1 0 0 1 0 1 1
d
o [ 1] b r

DD
cB

FD
CB

Z80 Assembly Language

Registers
Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 11
Bits
Value| b
0 000
1 001
2 010
3 011
4 100
5 101
6 110
7 11

Zis set if the specified bit in the source is 0, otherwise it is cleared.

r=%110 does exist, it is the official, documented operation.
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3.11.5 - RES Reset bit in (IX+d) and copy into register r

Z80 Assembly Language

Undocumented Reset bit in (IX+d) and copy into register r

There are a few undocumented instructions that performs an action and then copies the result into a register.

For example the official RES 0, (Ix+nn) instruction resets bit 0 on a specific memory address, however the undocumented RES B, 0,
(Ix+nn)oxppcBnnoo iNstruction does the same thing but then copies the result into the B register.

(IX+d)p«—0

r<«— (X +d

7

1

DD

1

CB

Registers
Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 11
Bits
Value| b
0 000
1 001
2 010
3 011
4 100
5 101
6 110
7 11

Zis set if the specified bit in the source is 0, otherwise it is cleared.

The result is stored both in memory and the specified register.

r=%110 does exist, it is the official documented operation with no auto-copy to a register.

Opcode Matrix

Opcode Matrix Legend

BITO BIT1 | BIT2 | BIT3 | BIT4 | BIT5 | BIT6 | BIT7

Instruction

Opcode hex

Sun, 23 Jan 2022 17:05:58 UTC

Peter Mount, Area51.dev & Contributors CC BY-SA

76 / 107



3.11.6 - RES Reset bit in (IY+d) and copy into register r

Z80 Assembly Language

Undocumented Reset bit in (IY+d) and copy into register r

There are a few undocumented instructions that performs an action and then copies the result into a register.

For example the official RES 0, (Iv+nn) instruction resets bit 0 on a specific memory address, however the undocumented RES B, 0,
(IY+nn)oxrocBnnoo iINStruction does the same thing but then copies the result into the B register.

(IY +d), «—0
re«—({IY +d)
7 6 5 4
1 1 1 1
1 1 0 0
1o | b

FD
CB

Registers
Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 1
Bits
Value| b
0 000
1 001
2 010
3 011
4 100
5 101
6 110
7 11

Zis set if the specified bit in the source is 0, otherwise it is cleared.

The result is stored both in memory and the specified register.

r=%110 does exist, it is the official documented operation with no auto-copy to a register.

Opcode Matrix

BITO BIT1 | BIT2 | BIT3 | BIT4 | BIT5 | BIT6 | BIT7

Opcode Matrix Legend

Instruction

Opcode hex
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3.11.7 - SET bit in (IX+d) and copy into register r

Z80 Assembly Language

Undocumented SET bit in (IX+d) and copy into register r

There are a few undocumented instructions that performs an action and then copies the result into a register.

For example the official SET o, (Ix+nn) instruction sets bit 0 on a specific memory address, however the undocumented seT B, 0,
(Ix+nn)oxppcennoo iNstruction does the same thing but then copies the result into the B register.

(IX+d)yp«—0

r<«— (X +d

7

1

DD

1

CB

Registers
Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 1
Bits
Value| b
0 000
1 001
2 010
3 011
4 100
5 101
6 110
7 11

Zis set if the specified bit in the source is 0, otherwise it is cleared.

The result is stored both in memory and the specified register.

r=%110 does exist, it is the official documented operation with no auto-copy to a register.

Opcode Matrix

Opcode Matrix Legend

BITO BIT1 | BIT2 | BIT3 | BIT4 | BITS5 | BIT6 | BIT7

Instruction

Opcode hex
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3.11.8 - SET bit in (IY+d) and copy into register r

Z80 Assembly Language

Undocumented SET bit in (IY+d) and copy into register r

There are a few undocumented instructions that performs an action and then copies the result into a register.

For example the official SET o, (Iv+nn) instruction sets bit 0 on a specific memory address, however the undocumented seT B, 0,
(IY+nn)oxrocBnnoo INStruction does the same thing but then copies the result into the B register.

(Y +d)p, «—0
r«—({IY +d)
7 6 5 4
1 1 1 1
1 1 0 0
N b

FD
CB

Registers
Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 11
Bits
Value| b
0 000
1 001
2 010
3 011
4 100
5 101
6 110
7 11

Zis set if the specified bit in the source is 0, otherwise it is cleared.

The result is stored both in memory and the specified register.

r=%110 does exist, it is the official documented operation with no auto-copy to a register.

Opcode Matrix

BITO BIT1 | BIT2 | BIT3 | BIT4 | BIT5 | BIT6 | BIT7

Opcode Matrix Legend

Instruction

Opcode hex
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Z80 Assembly Language

4 - Decoding Instructions

How to decode instructions from binary
This section lists how the instructions are laid out at the bit level.

Normally if you are manually disassembling code you just need to use the list by Opcodes, however this section will be useful if you
are implementing a Z80 emulator as you can see how the instruction decoding works including how the undocumented instructions
work due to how the bits are organised.

How to use these decoding tables
To decode an opcode, convert it to binary then run through it from left to right, e.g. start at Bit 7 and move towards Bit 0.

As you run through the bits, start on the table from the top-left and go down then right as you find each bit. Bits are ordered with 0
first, then 1 & finally x which indicates that bit can be either 0 or 1.

When you find a match then go with that. If more than one entry matches then go for the one higher in the table as that will have
higher precedence.

Z80 Instruction Decode table

To decode an instruction:

e [fthe opcodeis CB, DD, ED or ED then go to that prefix page and decode the next byte.

e Using the table below, locate the pattern that matches the opcode. It's usually best to start from the left (bit 7) and go right until
you find the opcode.
An x means a bit that can be either 0 or 1, however check adjacent rows first and always take an entry that has a 0 or 1 as higher
precedence to the X.

Z
e}

(6}

m

Rotate

'n
o

W

—~lo|lo| N
o

B3
x

—~|o|lo|o|o|lwn

Misc

LD Instructions

Arithmetic Instructions

Arithmetic Instructions

Arithmetic Instructions

LD Instructions

X | X | X | X | X |Xx
X | X | X | X | X |X|Xx
—~|o|lo|lo|o|o|x

Arithmetic Instructions

Flow

B3
x
x

LD Instructions
Halt

x
x

—|lo|lo|lo|=|=|=|O|Oo|=|=|O|lOo|O|N
—|=|lo|lo|=|o|lo|=|o|=|=|OC|lo|O|=

LD Instructions

Arithmetic Instructions

Flow

CB Prefix

Flow

EXX

110

ED Prefix

EX

LD Instructions

=|==]lO| X |X | O|X

= %

=|=|=|=2|lo|lo|lo|o|o|x|x

Interrupts

Flow
DD FD Prefix

—|lo|=|=|o|lo|=|=|0|l0o|O|x|x
= | X
—~|o|lo|o|lo|=|o|lo|=|0O|O|x|x

X | x| x

Stack Instructions

3

Flow

Flow

Elow

Arithmetic Instructions

2ol =2=2]|=2=2|=2|=2|-|—2|o|lo|o|lo|o|o|o|o|o|o|o|o|o|o|o|N
s|la|aaaaalaaa=22|2|2|=2|=2|=|lOo|=|=|O|lo|o|o|o|o|o|o|o|o|o|o|o| 6

~|lo|lololo|=|=|=|=a|=2|=|=a|=|=|=2|=2|2|x|x|o|o|o|=|o|=|o|=|=|=|=|oc|loc|oc|o

=|=|o|=|o|lo|lo|o|=|Oo|=|O|=|0O|O|=|=|x|Xx

X | x| =[x |x
X | x| =[x |x

X |x |x|x|x|ol=|=|x
s |=a|=|o|o|x

Flow

Notes:

1. Halt 0x76 is where the invalid LD (HL),(HL) instruction would have been.
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Z80 Assembly Language

4.1 - Arithmetic Instructions

How to decode arithmetic instructions from binary

Opcodes with bits 7...5 set to 100 are the arithmetic instructions Abb, Abc, Sue and sBc. As are those starting with 7...6 set to 11 but
ending with bits 2...0 set to 110. These instructions take an additional numeric operand after the opcode and use that instead of a

register as the source.

Those with 7...5 set to 101 are the logic instructions AND, XOR, Or and cP.

Opcode format

7 e s [al3l21]0]
Arithmetic with register as source, e.g. ADD A
[+ Tolo [A[F] r |
Logic with register as source, e.g. ORA
N TN I S I r |
8 bit number as source, e.g. SUB 5
T [ x Al F ] 1] 1] o
n
Lookup for A and F bits
7 6 5 A F |Instruction r
0 ADCr
0
1 ADD r
0
1 0 SBCr
o 1 SUBr register or
0 0 AND r 110 = (HL)
] 1 XORr
0 ORr
1
1 CPr
1
0 ADCn
0
1 ADDn
0
1 0 SBCn
1 SUBn
1 Always setto 110
0 0 AND n
] 1 XORN
1 0 ORnNn
1 CPn

Sun, 23 Jan 2022 17:05:58 UTC

Registers

Register| r
B 000
C 001
D 010
E 011
H 100
L 101
A 11
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Z80 Assembly Language

4.2 - Program Flow Instructions

How to decode program flow instructions from binary

Opcode format Conditions
7 6 5 4 3 2 1 0 cc | ccc |Abbrev|Condition| Flag
0 0 0 1 0 0 0 00 000 NZ Non Zero 7
e-2 01 001 Z Zero
10 010 NC No Carry
o [ o | 1] cc [ o [ o | o Ir 11 011 C Carry ¢
e-2 100 PO Parity Odd
101 PE Parity Even N
1t 1 o o[ o[ o[ 1 [ 1 |e 110 P |signPositve |
7 o 0 111 M Sign Negative
15 8
[+ ] v ] o] o 1+ [ o] o] 1 [ Bits
Val b
1 [ T o [0 [ [ [ o [ Jean aoue 000
i nn g 1 001
s 2 010
T T 1 [ 1 [ o 1 ] o] o] 1 lpew > o
4 100
[ ] 1] ccc | o [ o | o [rer > 10
6 110
1] cce [ o [ 1 ] o e ! m
7 0
15 m 8
1 ‘ 1 | ccc ‘ 1 | 0 | 0 |CALL
7 0
15 m 8
(T e [ [

Instruction, D
DJNZ 0
JR 1

4.3 - Increment Decrement Instructions

How to decode increment and decrement instructions from binary

Opcode format Registers
76 | 5|43 2[1]0|] Register| r
B 000
o [ o [ x [ x B o [ 1 [ 1 |ebi C 001
D 010
[0 [ o] r [ [ o el E 011
H 100
(IX+d) or (IY+d) L 101
1 1 z 1 1 1 0 1 DD or FD prefix A 111
0 0 1 1 0 1 0
d
IXorIY
1 1 z 1 1 1 0 1 DD or FD prefix
0 0 1 0 H 0 1 1
7 0
15 m 8
XX Register D direction z
Instruction| XX Direction| D Register|
BC 00 INC 0 X 0
DE 01 DEC 1 I 1
HL 10
A "

Sun, 23 Jan 2022 17:05:58 UTC Peter Mount, Area51.dev & Contributors CC BY-SA 82/ 107


http://127.0.0.1:8080/asm/opcodes/flow/jr/
http://127.0.0.1:8080/asm/opcodes/flow/jp/
http://127.0.0.1:8080/asm/opcodes/flow/ret/
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http://127.0.0.1:8080/asm/opcodes/flow/ret/
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http://127.0.0.1:8080/asm/opcodes/flow/call/
http://127.0.0.1:8080/asm/opcodes/flow/rst/

4.4 - LD Load instructions

How to decode Id instructions from binary

Opcode format

Set 1
[0 ] o o | B
Set4
[ o | o B | o
Set2
o | o 1] B
7
nn
15
Set3
o [ o b
n
LDr, '
[0 | r
LD r, (HL)
[ o [ 1 r
LD SP,HL
[ 1 [ I
Set 1 store ain memory
4 3 |Instruction
0 0 LD (BC),A
1 LD (DE),A
! 0 LD A,(BC)
1 LD A,(DE)
Set 3 set to constant n
4 3 2 |Instruction
0 LD B,n
0
1 LD Cn
0
! 0 LD D,n
1 LDEn
0 LD H,n
0
! 1 LD Ln
! 0 LD (HL),n
1 LD AN

Sun, 23 Jan 2022 17:05:58 UTC

Z80 Assembly Language

Registers

Register| r

B

000

001

010

011

100

101

>l |m O|Nn

111

Bits

Value

000

00

001

01

010

011

11

100

101

110

Nloju|bh|lwW|IN|=

11

Set 2 store in memory

5

Instruction

0

LD (nn),HL

LD (nn),A

LD HL,(nn)

—~|lo|=|o|ln

LD A,(nn)

Set 4 set to constant nnn

5 4 |Instruction
0 LD BC,nn

0 1 LD DE,nn
0 LD HL,nn

! 1 LD SP,nn
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4.5 - Miscelaneous Instructions

How to decode |0, EX and Interrupt instructions from binary
Only four rotate instructions are defined in the main opcode set, all the rest require the cB prefix.

Opcode format

7]els]a]3][2[1]0]
1 [ 1] o I N 1
[ 1 [ 1 ] o 1T [ 1 [ o ] o 1
[ [ 1 [ o [ w [ o | 1]
Interrupts

[ 1 [ 1 [ 1T | E [ o [ 1 1|

D I/0O Direction

Instruction

D

Out

0

In

1

W EX registers

E Interrupt Enable

Instruction

DI

Instruction] W
DE_HL 0
(SP)_HL 1

El

4.6 - Rotate Instructions

How to decode rotate instructions from binary
Only four rotate instructions are defined in the main opcode set, all the rest require the cB prefix.

Opcode format

7 6 5 4 3 2 1 0

0 0 0 F 1 1 1

0 0 0 0 0 1 1 1 |RLCA

0 0 0 1 0 1 1 1 |RLA

0 0 0 0 0 1 1 1 |RRCA

0 0 0 1 1 1 1 1 |RRA
F Carry Flag D Direction
Instruction| F Instruction| D

With Carry 0 Left 0

Without Carry 1 Right 1
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http://127.0.0.1:8080/asm/opcodes/rotate/rlc/
http://127.0.0.1:8080/asm/opcodes/rotate/rl/
http://127.0.0.1:8080/asm/opcodes/rotate/rrc/
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4.7 - Decoding CB Prefix

How the CB instruction prefix works
Instructions with the CB prefix consist of instructions that manipulate individual bits in a register or memory.

N

-

o

X | X | X | X | X |[X|Xx

X | X | X | X | X |[Xx|Xx

X | X | X | X | X |[Xx|Xx

slala|o|o|lo|lololwn

4
0
0
1
1
0
0
1
1

—~lo|—=|Oo|=|O|l—=|lOW

= |=|o|lo|lo|o|o|lo|lo|lo|o| N
—~|lo|—~|lolo|lo|lo|lo|o|o|o| 6

X | X | X

X | X | X

X | X | X

X | X | X | X

X | X | X | X

X | X | X | X

Operations with IX and IY registers

The operations here which operator on the (HL) register do also support use with the 1x and 1v registers with a relative offset. They

0
2
(@]
~

20
0
@)
<

2B R
5

)
0
>

%)
2
—

%)
20
=

= @
[
ITU

[kl

%]

rm

—

o
==

Z80 Assembly Language

are identical to the (HL) operation but with a DD or FD prefix.

Only instructions with the lower nibble set to 6 or E are documented. The other opcodes are undocumented.

Undocumented SLL instruction

Op codes CB30...CB37 are undocumented; but they do perform a shift left operation, placing a 1 in bit 0 and setting the carry flag to
the original bit 7.

4.8 - Decoding ED Prefix

How the ED instruction prefix works
Instructions with the ED prefix consist of instructions that are not used as often as those in the main group.

7 6 5 4 3 2 1 0
0 1 0 0 0 1 0 0
0 1 0 0 0 1 0 1
0 1 0 0 1 1 0 1
0 1 0 1 0 0 1 1
0 1 0 1 1 1 1 0
0 1 0 X 0 1 1 0
0 1 0 X 0 1 1 1
0 1 0 X 1 0 0 0
0 1 1 0 0 1 1 1
0 1 1 0 1 0 0 0
0 1 1 0 1 1 1 1
0 1 1 1 0 0 0 1
0 1 1 1 1 0 0 1
0 1 X X 0 0 1 0
0 1 X X 1 0 1 0
0 1 X X X 0 0 0
0 1 X X X 0 0 1
0 1 X X X 0 1 1
1 0 1 X X 0 0 X
1 0 1 X X 0 1 X
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http://127.0.0.1:8080/asm/opcodes/rotate/srl/
http://127.0.0.1:8080/asm/opcodes/bit/bit/
http://127.0.0.1:8080/asm/opcodes/bit/res/
http://127.0.0.1:8080/asm/opcodes/bit/set/
http://127.0.0.1:8080/asm/z80/ddfd/
http://127.0.0.1:8080/asm/z80/ddfd/
http://127.0.0.1:8080/asm/opcodes/undocumented/
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http://127.0.0.1:8080/asm/opcodes/ld/
http://127.0.0.1:8080/asm/opcodes/ld/
http://127.0.0.1:8080/asm/opcodes/rotate/rrd/
http://127.0.0.1:8080/asm/opcodes/ld/
http://127.0.0.1:8080/asm/opcodes/rotate/rld/
http://127.0.0.1:8080/asm/opcodes/io/inrc/
http://127.0.0.1:8080/asm/opcodes/math/sbc/
http://127.0.0.1:8080/asm/opcodes/math/adc/
http://127.0.0.1:8080/asm/opcodes/io/inrc/
http://127.0.0.1:8080/asm/opcodes/io/inrc/
http://127.0.0.1:8080/asm/opcodes/ld/
http://127.0.0.1:8080/asm/opcodes/block/
http://127.0.0.1:8080/asm/z80/_print/opcodes/io/outblock/

Z80 Assembly Language

4.9 - Decoding DD and FD Prefixes

How the DD and FD instruction prefixes work
Instructions with either the pp or Fp prefixes affect those instructions that operate against the memory addressed by HL, changing
them to use either the 1x or 1v registers with an offset.

Instructions that refer directly to the HL register will then act directly against either 1x or 1v. For those that refer to (HL), i.e. the
memory pointed to by HL then the instructions use an additional relative offset that's added to either the 1x or Iv registers, and are
written as (IX+d) or (IY+d).

Instructions with the pp prefix use the 1x register, whilst the Fb prefix uses the 1v register.

DDCB and FDCB Prefixes

The pp and Fb prefixes extends though the ce prefix as it does for normal instructions. Just like the CB prefix

The format of the instruction also changes slightly as they change the behaviour of the existing instructions with the cs prefix. These
instructions are all four bytes long with the third byte consisting of the offset.

For example: The RLC (HL) is encoded as CBO6.

With the pD prefix this becomes rRLC (Ix+d) but the instruction is formatted as DDCBdd06. With the FD prefix this becomes rRLC
(1v+d), formatted as FDCBdd06.

Note that the offset d is before the final part of the operand, not after as you might expect.

Decoder

All of these have either DD or FD as the previous prefix byte and a displacement immediately after them.

[N R VN NN B T
=|=|lolo|o| N

—~|lo|lgo|lo|--|O
—
o

slalo|l=|=2lx|olo|N

—|lo|lo|l=|o|l=|=0O|l=

alalo|x
o lalo|x

3
B3

Prefix

Stack Instructions

Flow
LD

=|=|=|=|=|=|o|o|lo|o|o|o|o|o|o|o|N

~|a|=afoa|a|lola|=|=|=2|o|lo|o|lo|o|lo| e

—|=|o|lo|—~|o|x |o|lo|o|=|Oo|lOo|x|XxX|Oo|lW
=|=|=2|=2|=2|lo|lo|x|O|x

alalalalolx
—~|lo|lo|o|o|x

o|lo|x|o|o|=|=|x
ololol=a|=2|=2|x
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http://127.0.0.1:8080/asm/opcodes/math/
http://127.0.0.1:8080/asm/opcodes/ld/
http://127.0.0.1:8080/asm/z80/incdec/
http://127.0.0.1:8080/asm/opcodes/ld/
http://127.0.0.1:8080/asm/z80/arithmetic/
http://127.0.0.1:8080/asm/opcodes/math/
http://127.0.0.1:8080/asm/opcodes/ld/
http://127.0.0.1:8080/asm/opcodes/ld/
http://127.0.0.1:8080/asm/opcodes/ld/
http://127.0.0.1:8080/asm/z80/cb/
http://127.0.0.1:8080/asm/z80/misc/
http://127.0.0.1:8080/asm/opcodes/stack/
http://127.0.0.1:8080/asm/z80/flow/
http://127.0.0.1:8080/asm/opcodes/ld/

5 - Optimizing code

Things to try to optimise Z80 code
Writing code on an 8-bit microcomputer requires a skill that has been lost in the modern programming era. These days, developers
are used to having Gigabytes of memory and processors that run at multiple Gigahertz.

In the microcomputer era we had far, far less resources. Processor clocks ran at 2 or 4 MHz, one thousandth of the clock speed of
modern processors. If we were lucky we had 32K, 48K or 64K of memory to play with and that was it.

Because of this, we had to learn pretty quickly how to optimise our code to fit into memory. If we were lucky we could use a floppy
disk to page in parts of the program as needed, but even then when a Cassette tape was the primary medium for a platform that
wasn't even possible.

Optimisations at the machine code level would be a balance of reducing the size of code and having code run as fast as possible.

Sometimes you might sacrifice some memory for speed if the routine is important, for example it's doing a transform for some
graphics in real time, but most of the time it's to reduce the memory used.

5.1 - Accumulator

Optimising use of the A register
Setting the Accumulator to O

When dealing with loading 0 into the Accumulator, there's several ways to do it.

3E00 LD A, 0 ; Traditional way to set A to 0
AF XOR A ; Anything xor itself is @
97 SuB A ; A-A=0

The downside to the above options is that they also affect the flags. However, they are only 1 byte long not 2 and are both 3 T-states
faster.

Inverting A

Ifinverting A, i.e. swapping each bit from 1 to 0 and vis-versa then instead of xOr oxFF use cpL instead. It's both faster, 1 byte and
that's all that instruction does.

EEFF XOR OXFF ; A=A XOR Oxff
2F CPL ; This instruction does exactly the same thing and nothing else!

The downside is that cpL does not affect the flags whilst xor does.
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5.2 - Comparisons

Optimising comparing numbers

A=0

A common test is to see if Ais 0, so you would expect to use cp © to test for it.

Just like setting A to 0 we can compare quicker. In this case, instead of cP © we can just use either o0r A or AND A instead. Just 1 byte
and 3 T-states faster.

FEQO CcP 0] ; A-0 will set Z if A is also O
A7 AND A ; Anything AND itself is itself but Z is set if A is 0
B7 OR A ; Anything OR itself is itself but Z is set if A is ©

For example, take this simple routine which writes a NULL terminated string pointed to by HL to the screen of the Sinclair ZX
Spectrum:

Print null terminated string at HL to the screen
.printStr LD A, (HL) get next byte
CcP [c] ; check for null

RET z ; Stop when we get a null
RST 2 ; print the character
INC HL ; move to next character
JR printStr ; loop back

The optimisation here is to replace cp o with or A

Print null terminated string at HL to the screen

.printStr LD A, (HL) ; get next byte
OR A ; check for null
RET z ; Stop when we get a null
RST 2 ; print the character
INC HL ; move to next character
JR printStr ; loop back

A=1

Comparing Ato 1 can also be done using bec A instead of cp 1. By decrementing A, the Z flag will be set if A is now 0. Like above its
faster and 1 byte, but it also alters A, so it's not really of any use unless you don't care about the value of A after the test.

FEO1 CP 1 ; A-1 will set Z if A is also 1
3D DEC A ; A=A-1, Z is set if A is now O

Internally, cp 1 just does A-1 but discards the result which is why bec A works in this instance.
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Compare number

With cp it's easy to test for less than (<), equals (=), not equals (=) or greater-than-equals (>=) because of how the C and Z flags are

used:
CcP 15 ; test A against 15
RET C ; Return if A < 15
RET NC ; Return if A >= 15
RET z ; Return if A = 15
RET NZ ; Return if A != 15

The following shows how to get the other two tests, Less-Than-Equals (<=) and Greater-Than(>):

A<=n

This is a simple one. As cp tests against A-n then if A=N then Z is set but if A< n then Cis set.

CcP 15 ; test for A<=15
RET C ; Return if A<15
RET z ; Return if A=15

To optimise this we should test against n+1 instead. Doing this means we can just use the Carry flag as it would be set when A <n+1:

CcP 15+1 ; test for A<16
RET C ; Return if A<16

A>n

This is the opposite problem. Here Carry is clear when A>=n, so to get A>n we first need to test for equals using the Z flag and if that's
not set then check for the Carry flag to be clear:

cP 15 ; test for A>15
JR Z, skip ; Skip if A=15
RET NC ; Return if A>=15

.skip Continue as A was <= 15

Like the previous example, this can be optimised simply by adding 1 and then testing for A >= (n+1) instead:

CcP 15+1 ; test for A>=16
RET NC ; Return if A>=16

Wasteful use of CP

It's easy to forget that some instructions set the flags based on the result so frequently you do not need to use cp to test for a
condition when the result is already known:

Here we check for bit 1 of A is set and if it is we exit the subroutine:

E601 AND 1 ; A=A AND 0x01
FEO1 CP ; Is A set to 1
c8 RET z ; Return is A is now 1

[y

Here the cpisn't required as AnD will set Z if A=0, so we can remove the cp and use Nz instead saving 2 bytes:

E601 AND 1 ; A=A AND 0x01
cs RET NZ ; Return as A is now 1
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Testing bits
Testing Bit 0 of A
The standard method of testing if bit 0 of Ais set is to use BIT 0, A:

CB47 BIT 0,A ; Test if BIT 0 is set
cs8 RET NZ ; Return as bit 0 of A was set

If we don't need A afterwards then we can optimise this by using a right shift instead:

1F RRA ; Shift A right 1 bit, C=original bit ©
cs RET C ; Return as bit 0 of A was set

This works as we just shifted bit 0 into the Carry Flag and we save an additional byte in the process.

Using RRA would be faster & saves 1 byte, but it destroys A. If you need to keep A intact then keep the BIT instruction.
Testing Bit 7 of A

Just like testing bit 0, with bit 7 we can do the same but shifting right instead. So rather than using 811 7, A like:

CB7F BIT 7,A ; Test if BIT 7 is set
cs RET NZ ; Return as bit 7 of A was set

We can just use RLA and test the Carry flag:

17 RLA ; Shift A left 1 bit, C=original bit 7
cs RET C ; Return as bit 7 of A was set

The downside of this is it destroys the contents of A.

5.3 - Math

Optimising mathematics

Basic Arithmetic

A=-B

A simple one, we want to set A to be -B.

The logical way is to load A with B then negate it:

78 LD A, B ; Set A toB
ED44 NEG Negate A to get A=-B

But a quicker and shorter way is:

AF XOR A ; A=0
90 SUB B ; A=0-B = -B
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Z80 Assembly Language

5.4 - Bit Shifting
Optimising bit shifting

Bit shifting, be it rotating left or right is so common it's easy to create slow code if you are not careful.

Shift BC, DE or HL left one bit

This is a 16 bit shift left operation. The first thought would be, especially if you have a 6502 background like myself, is to shift L left 1
bit, clearing bit 0 with carry set to the original bit 7 state, then shift H left 1 bit pulling in carry into bit 0:

CB25 SLA L ; Shift L left, set bit 0@ to 0
CB14 RL H ; Shift H left, set bit © to original bit 7 from L

However any shift left operation is the same as multiplying the value by 2 or just adding to itself, and the Z80 has a single byte
operation to do this.

29 ADD HL, HL ; Shift HL left 1 bit

The same applies for BC or DE. If you need to shift a 16-bit register left one bit then always use App.

Shift 8-bit register left one bit

This might seem odd but the same optimisation can be done for any of the 8-bit registers. You can either use sLA or you can just add
the register to itself.

; Shift A left one bit, set bit 0@ to ©
cB27 SLA A ; 2 bytes 8 t-states
87 ADD A A ; 1 byte 4 t-states
Here we can halve both the code size and the time taken to perform the shift.

The downside with ApD is that the original bit 7 of the register is lost. sLA will preserve it in the Carry flag.

Other than that it's identical, with Z set if the register is now 0 and S set if the new bit 7 is set.
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6 - reference
6.1 - Instruction List by name

ADC A,(HL)
ADC A,(IX+d)
ADC A(IY+d)
ADC AA
ADCAB
ADCA,C
ADCA,D
ADC A E
ADC AH
ADC A lxh
ADCAIXI
ADC A lYh
ADCAIYI
ADCA,L
ADC AN
ADC HL,BC
ADC HL,DE
ADC HL,HL
ADC HL,SP
ADD A,(HL)
ADD A,(IX+d)
ADD A,(IY+d)
ADD AA
ADD A,B
ADD A,C
ADD AD
ADD AE
ADD AH
ADD A, IXh
ADD AIXI
ADD AlYh
ADD Al
ADD AL
ADD An
ADD HL,BC
ADD HL,DE
ADD HL,HL
ADD HL,SP
ADD IX,BC
ADD IX,DE
ADD IX,IX
ADD IX,SP
ADD 1Y,BC
ADD IY,DE
ADD IY,IY
ADD IY,SP
AND A,(HL)
AND A,(IX+d)
AND A,(IY+d)
AND AA
AND A,B
AND A,C
AND AD
AND A E
AND AH
AND AL
AND An
AND IXh
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8E
DD8Enn
FD8Enn
8F

88

89

8A

8B

8C
DD8C
DD8D
FD8C
FD8D
8D
CEnn
ED4Ann
ED5ANN
ED6ANN
ED7ANn
86
DD86nn
FD86nn
87

80

81

82

83

84
DD84
DD85
FD84
FD85
85
cénn
09

19

29

39
DDO9nn
DD19nn
DD29nn
DD39nn
FDO9nn
FD19nn
FD29nn
FD39nn
A6
DDA6NnN
FDA6NN
A7

AO

Al

A2

A3

A4

A5
E6nn
DDA4

AND IXI
AND IYh
AND Y1
BIT 0,(HL)
BIT 0,(1X+d)
BIT 0,(1X+d)
BIT 0,(1X+d)
BIT 0,(1X+d)
BIT O,(1X+d)
BIT 0,(1X+d)
BIT 0,(IX+d)
BIT 0,(1X+d)
BIT O,(1Y+d)
BIT 0,(1Y+d)
BIT 0,(IY+d)
BIT 0,(IY+d)
BIT 0,(1Y+d)
BIT O,(1Y+d)
BIT 0,(IY+d)
BIT O,(1Y+d)
BITO,A
BIT0,B
BIT0,C
BIT0,D
BITO,E

BIT OH
BITO,L

BIT 1,(HL)
BIT 1,(1X+d)
BIT 1,(1X+d)
BIT 1,(1X+d)
BIT 1,(1X+d)
BIT 1,(1X+d)
BIT 1,(1X+d)
BIT 1,(IX+d)
BIT 1,(1X+d)
BIT 1,(1Y+d)
BIT 1,(1Y+d)
BIT 1,(1Y+d)
BIT 1,(IY+d)
BIT 1,(IY+d)
BIT 1,(1Y+d)
BIT 1,(IY+d)
BIT 1,(1Y+d)
BIT1,A
BIT1,B
BIT1,C
BIT1,D
BIT1,E

BIT 1,H
BIT1,L

BIT 2,(HL)
BIT 2,(1X+d)
BIT 2,(1X+d)
BIT 2,(1X+d)
BIT 2,(1X+d)
BIT 2,(1X+d)
BIT 2,(1X+d)

DDA5
FDA4
FDA5S
CB46nn
DDCBnn40
DDCBnn41
DDCBnn42
DDCBnn43
DDCBnn44
DDCBnn45
DDCBnn46
DDCBnn47
FDCBnn40
FDCBNnn41
FDCBnn42
FDCBnn43
FDCBnn44
FDCBnn45
FDCBNn46
FDCBnn47
CB47nn
CB40nn
CB41nn
CB42nn
CB43nn
CB44nn
CB45nn
CB4Enn
DDCBnn48
DDCBnn49
DDCBnn4A
DDCBnn4B
DDCBnn4C
DDCBnn4D
DDCBnn4E
DDCBnn4F
FDCBNnn48
FDCBnn49
FDCBNn4A
FDCBnn4B
FDCBnn4C
FDCBnn4D
FDCBNnn4E
FDCBnn4F
CB4Fnn
CB48nn
CB49nn
CB4Ann
CB4Bnn
CB4Cnn
CB4Dnn
CB56nn
DDCBnn50
DDCBnn51
DDCBnn52
DDCBnn53
DDCBnn54
DDCBnn55

Z80 Assembly Language

BIT 2,(IX+d)
BIT 2,(1X+d)
BIT 2,(IY+d)
BIT 2,(IY+d)
BIT 2,(1Y+d)
BIT 2,(1Y+d)
BIT 2,(IY+d)
BIT 2,(1Y+d)
BIT 2,(IY+d)
BIT 2,(IY+d)
BIT 2,A

BIT 2,B

BIT 2,C

BIT 2,D

BIT 2,E

BIT 2,H

BIT 2,L

BIT 3,(HL)
BIT 3,(1X+d)
BIT 3,(1X+d)
BIT 3,(1X+d)
BIT 3,(1X+d)
BIT 3,(1X+d)
BIT 3,(1X+d)
BIT 3,(IX+d)
BIT 3,(1X+d)
BIT 3,(IY+d)
BIT 3,(IY+d)
BIT 3,(1Y+d)
BIT 3,(IY+d)
BIT 3,(1Y+d)
BIT 3,(IY+d)
BIT 3,(IY+d)
BIT 3,(IY+d)
BIT 3,A

BIT 3,B

BIT 3,C

BIT 3,D

BIT 3,E

BIT 3,H
BIT3,L

BIT 4,(HL)
BIT 4,(1X+d)
BIT 4,(1X+d)
BIT 4,(1X+d)
BIT 4,(1X+d)
BIT 4,(1X+d)
BIT 4,(1X+d)
BIT 4,(IX+d)
BIT 4,(1X+d)
BIT 4,(1Y+d)
BIT 4,(1Y+d)
BIT 4,(1Y+d)
BIT 4,(1Y+d)
BIT 4,(1Y+d)
BIT 4,(1Y+d)
BIT 4,(IY+d)
BIT 4,(1Y+d)

DDCBnn56
DDCBnn57
FDCBnn50
FDCBNn51
FDCBnn52
FDCBNN53
FDCBnn54
FDCBnn55
FDCBNnNn56
FDCBnn57
CB57nn
CB50nn
CB51nn
CB52nn
CB53nn
CB54nn
CB55nn
CB5Enn
DDCBnn58
DDCBnn59
DDCBnn5A
DDCBnn5B
DDCBnn5C
DDCBnn5D
DDCBnn5E
DDCBnn5F
FDCBnn58
FDCBnn59
FDCBNN5A
FDCBnn5B
FDCBnn5C
FDCBnn5D
FDCBNnn5E
FDCBnn5F
CB5Fnn
CB58nn
CB59nn
CB5Ann
CB5Bnn
CB5Cnn
CB5Dnn
CB66nn
DDCBnn60
DDCBnn61
DDCBnn62
DDCBnn63
DDCBnn64
DDCBnn65
DDCBnn66
DDCBnn67
FDCBnn60
FDCBNn61
FDCBnn62
FDCBnn63
FDCBnné4
FDCBnn65
FDCBNn66
FDCBnn67
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BIT 4,A
BIT 4,B

BIT 4,C

BIT 4,D
BIT 4,E

BIT 4,H
BIT 4,L

BIT 5,(HL)
BIT 5,(X+d)
BIT 5,(X+d)
BIT 5,(1X+d)
BIT 5,(IX+d)
BIT 5,(X+d)
BIT 5,(IX+d)
BIT 5,(IX+d)
BIT 5,(IX+d)
BIT 5,(1Y+d)
BIT 5,(IY+d)
BIT 5,(IY+d)
BIT 5,(1Y+d)
BIT 5,(1Y+d)
BIT 5,(1Y+d)
BIT 5,(IY+d)
BIT 5,(1Y+d)
BIT 5,A
BIT 5,8
BIT 5,C
BIT 5,D
BIT 5,E

BIT 5,H
BIT 5L

BIT 6,(HL)
BIT 6,(1X+d)
BIT 6,(1X+d)
BIT 6,(1X+d)
BIT 6,(IX+d)
BIT 6,(1X+d)
BIT 6,(IX+d)
BIT 6,(IX+d)
BIT 6,(1X+d)
BIT 6,(1Y+d)
BIT 6,(1Y+d)
BIT 6,(1Y+d)
BIT 6,(1Y+d)
BIT 6,(1Y+d)
BIT 6,(1Y+d)
BIT 6,(IY+d)
BIT 6,(1Y+d)
BIT 6,A
BIT 6,B
BIT 6,C
BIT 6,D
BIT 6,

BIT 6,H
BIT 6,L

BIT 7,(HL)
BIT 7,(IX+d)
BIT 7,(IX+d)

CB67nn
CB60Nnn
CB61nn
CB62nn
CB63nn
CB64nn
CB65nn
CB6ENN
DDCBnn68
DDCBnn69
DDCBnn6A
DDCBnn6B
DDCBnn6C
DDCBnn6D
DDCBnn6E
DDCBnn6F
FDCBnn68
FDCBnn69
FDCBnn6A
FDCBnné6B
FDCBnn6C
FDCBnn6D
FDCBNn6E
FDCBnn6F
CB6FNnn
CB68nn
CB69nn
CB6ANN
CB6Bnn
CB6Cnn
CB6DnNN
CB76nn
DDCBnn70
DDCBnn71
DDCBnn72
DDCBnn73
DDCBnn74
DDCBnn75
DDCBnn76
DDCBnn77
FDCBNnn70
FDCBnn71
FDCBnn72
FDCBnn73
FDCBnn74
FDCBnn75
FDCBNNn76
FDCBnn77
CB77nn
CB70nn
CB71nn
CB72nn
CB73nn
CB74nn
CB75nn
CB7Enn
DDCBnn78
DDCBnn79
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BIT 7,(IX+d)
BIT 7,(IX+d)
BIT 7,(1X+d)
BIT 7,(1X+d)
BIT 7,(IX+d)
BIT 7,(1X+d)
BIT 7,1Y+d)
BIT 7,1Y+d)
BIT 7,(1Y+d)
BIT 7,(1Y+d)
BIT 7,(lY+d)
BIT 7,(1Y+d)
BIT 7,(IY+d)
BIT 7,(Iy+d)
BIT 7,A
BIT7,B
BIT7,C
BIT7,D
BIT 7,E
BIT7,H
BIT7,L
CALL C,nn
CALL N,nn
CALL NC,nn
CALL NZ,nn
CALL P,nn
CALL PE,nn
CALL PO,nn
CALL Z,nn
CALL nn
CCF

CCF

CP (HL)
CP (IX+d)
CP (lY+d)
CPA
CPB
CPC
CPD

CPE

CPH

CP IXh
CPIXI

CP IYh

CP IV
CPL

CPn

CPD
CPDR

CPI

CPIR

CPL

CPL

DAA

DEC (HL)
DEC (IX+d)
DEC (lY+d)
DECA
DECB
DECBC
DECC
DECD
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DDCBnn7A
DDCBnn7B
DDCBnn7C
DDCBnn7D
DDCBnn7E
DDCBnn7F
FDCBnn78
FDCBNnn79
FDCBnn7A
FDCBnn7B
FDCBnn7C
FDCBnn7D
FDCBNn7E
FDCBnn7F
CB7Fnn
CB78nn
CB79nn
CB7Ann
CB7Bnn
CB7Cnn
CB7Dnn
DCnnnn
FCnnnn
D4nnnn
C4nnnn
FAnnnn
ECnhnnn
E4nnnn
CCnnnn
CDnnnn
3F

3F

BE
DDBENNn
FDBENN
BF

B8

B9

BA

BB

BC

DDBC
DDBD
FDBC
FDBD

BD

FENn
EDA9NN
EDB9nn
EDATNN
EDB1nn
2F

2F

27

35
DD35nn
FD35nn
3D

05

0B

oD

15

DEC DE
DECE
DECH
DECHL
DECIX
DEC IXh
DEC IXI
DECIY
DEC IYh
DEC IYI
DECL
DEC SP
DI
DJNZ e
El
EX(SP), HL
EX(SP), IX
EX (SP), IY
EX AF, AF'
EX DE, HL
EXX
HALT
IMO

IM1

M2

IN A(C)
IN A,(n)
IN B,(C)
IN C,(C)
IN D,(C)
IN E,(C)
IN F,(©

IN H,(C)
IN L,(C)
INC (HL)
INC (IX+d)
INC (IY+d)
INCA
INCB
INC BC
INCC
INCD
INC DE
INCE
INCH
INC HL
INC IX
INC IXh
INC IXI
INC IY
INC IYh
INC Y]
INCL
INC SP
IND
INDR

INI

INIR

JP (HL)
JP (IX)

JP (1Y)

JP C,nn

1B

1D

25

2B
DD2Bnn
DD25
DD2D
FD2Bnn
FD25
FD2D
2D

3B

F3
10nn
FB

E3
DDE3nn
FDE3nn
08

EB

D9

76
ED46nn
ED56nn
ED5Enn
ED7Bnn
DBnn
ED40nn
ED48nn
ED50nn
ED58nn
ED70nn
ED60NN
ED68nn
34
DD34nn
FD34nn
3C

04

03

0C

14

13

1C

24

23
DD23nn
DD24
DD2C
FD23nn
FD24
FD2C
2C

33
EDAANN
EDBANN
EDA2nn
EDB2nn
E9
DDE9nn
FDE9NN
DAnnnn
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JP N,nn
JP NC,nn
JP NZ,nn
JP P,nn
JP PE,nn
JP PO,nn
JPZnn
JP nn
JRCe
JRNC,e
JRNZ,e
JRZe
JRe
LD (BQ), A
LD (DE), A
LD (HL), A
LD (HL), B

LD (HL),
LD (IX+d), A
LD (IX+d), B
LD (IX+d), C
LD (IX+d), D
LD (IX+d), E

LD (IY+d), C

LD (IY+d), D

LD (IY+d), E

LD (IY+d), H

LD (IY+d), L

LD (IY+d), n
n), A

nn

nn

nn

D(n
D (nn), B
D (nn), D
D (nn), H
D (nn), H
D (nn), IX
LD(nnLIY
LD (nn), SP
LD A, (BC)
LD A, (DE)
LD A, (HL)
LD A, (IX+d)
LD A, (IY+d)
LD A, (nn)
LD A A
LDA, B

LD A, C

LD A, D
LD A E
LD A H
LD A, I

LD A, L
LD A R

FAnnnn
D2nnnn
C2nnnn
F2nnnn
EAnnnn
E2nnnn
CAnNnNn
C3nnnn
38nn
30nn
20nn
28nn
18nn

02

12

77

70

71

72

73

74

75

36nn
DD77nn
DD70nn
DD71nn
DD72nn
DD73nn
DD74nn
DD75nn
DD36nnnn
FD77nn
FD70nn
FD71nn
FD72nn
FD73nn
FD74nn
FD75nn
FD36nnnn
32nnnn
ED43nnnn
ED53nnnn
22nnnn
ED63nnnn
DD22nnnn
FD22nnnn
ED73nnnn
0A

1A

7E
DD7Enn
FD7Enn
3Annnn
7F

78

79

7A

7B

7C
ED57nn
7D
ED5Fnn

Peter Mount, Area51.dev & Contributors CC BY-SA

LDA n

LD AlXh

LD AIXI

LD AlIYh
LD AIYI

LD B, (HL)
LD B, (IX+d)
LD B, (IY+d)
LD B, A

LD B, B
LD B, C

LD B, D

LDB, E

LD B, H

LDB, L
LDB,n

LD B,IXh
LD B,IXI

LD B,IYh

LD B,IYI

LD BC, (nn)
LD BC, nn
LD C, (HL)
LD C, (IX+d)
LD C, (IY+d)
LDC A
LDC,B
LDC, C
LDC,D
LDCE
LDCH
LDC L
LDCn

LD GIxh

LD GIXI

LD Clvh

LD GlYI

LD D, (HL)
LD D, (IX+d)
LD D, (IY+d)
LDD, A

LDD, B

LD D, C
LDD,D

LDD, E
LDD,H

LDD, L
LDD,n

LD D,IXh
LD D,IXI

LD D,IYh
LD DYl

LD DE, (nn)
LD DE, nn
LD E, (HL)
LD E, (IX+d)
LD E, (IY+d)
LDE A
LDE,B
LDE,C
LDED
LDEE

3Enn
DD7C
DD7D
FD7C
FD7D
46
DD46nn
FD46nn
47

40

41

42

43

44

45
oénn
DD44
DD45
FD44
FD45
ED4Bnnnn
0Tnnnn
4E
DD4Enn
FD4Enn
4F

48

49

4A

4B

4C

4D
OEnn
DD4C
DD4D
FD4C
FD4D
56
DD56nn
FD56nn
57

50

51

52

53

54

55
16nn
DD54
DD55
FD54
FD55
ED5Bnnnn
11nnnn
5E
DD5Enn
FD5ENnn
5F

58

59

5A

5B
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LDEH
LDE, L
LDE,n
LD EIXh
LD EIXI
LD ElYh
LD ElYl
LD H, (HL)
LD H, (IX+d)
LD H, (IY+d)
LDH, A
LDH,B
LDH,C
LDH,D
LDH,E
LDH,H
LDH,L
LDH,n
LD HL, (nn)
LD HL, (nn)
LD HL, nn
LDI,A

LD IX, (nn)
LD IX, nn
LD IXhA
LD IXh,B
LD IXh,C
LD IXh,D
LD IXh,E
LD IXh,IHh
LD IXh,IHI
LD IXh,n
LD IXLA
LD IXI,B
LD IXI,C
LD IXI,D
LD IXI,E
LD IXI,IHh
LD IXIIHI
LD IXIn
LD IY, (nn)
LD IY, nn
LD IYhA
LD IYh,B
LD IYh,C
LD IYh,D
LD IYhE
LD IYh,IHh
LD IYh,IHI
LD IYh,n
LD IYIA
LD IYl,B
LD IYI,C
LD IYl,D
LD IYLE
LD IYl,IHh
LD IYIIHI
LD IYl,n
LD L, (HL)
LD L, (IX+d)
LD L, (IY+d)
IDL A
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5C

5D
TEnn
DD5C
DD5D
FD5C
FD5D
66
DD66Nnn
FD66NN
67

60

61

62

63

64

65
26nn
2Annnn
ED6BNNNN
21nnnn
ED47nn
DD2Annnn
DD21nnnn
DD67
DD60
DD61
DD62
DD63
DD64
DD65
DD26nn
DD6F
DD68
DD69
DD6A
DD6B
DD6C
DD6D
DDZEnn
FD2Annnn
FD21nnnn
FD67
FD60
FD61
FD62
FD63
FD64
FD65
FD26nn
FD6F
FD68
FD69
FD6A
FD6B
FD6C
FD6D
FD2Enn
6E
DD6ENnn
FD6ENN
6F

LDL,B 68
DL, C 69
LDL,D 6A

DL E 6B
DL H 6C

DL L 6D

LD L n 2Enn
LDRA ED4Fnn
LD SP, (nn) ED7Bnnnn
LD SP, HL F9

LD SP, IX DDF9nn
LD SP, IY FDFONnn
LD SP, nn 31nnnn
LDD EDA8NN
LDDR EDB8nn
LDI EDAONN
LDIR EDBONN
NEG ED44nn
NEG ED44nn
NOP 00

OR A,(HL) B6

ORA,(IX+d) DDBénn
ORA,(lY+d) FDB6nn

ORAA B7
ORAB BO
ORA,C B1
ORAD B2
ORA,E B3
ORAH B4
ORAL B5
ORAN Fénn
OR IXh DDB4
OR IXI DDB5
ORIYh FDB4
ORlYl FDB5
OUT (0),A ED79nn
OUT (C),B ED41nn
OuT (0),C ED49nn
OuT (C),D ED51nn
OUT (C),E ED59nn
ouT (O,F ED71nn
OuUT (C),H ED61nn
OUT (C),L ED69nn
OUT (n),A D3nn
OuUTD EDABNN
OUTDR EDBBNN
ouTI EDA3Nnn
OUTIR EDB3nn
POP AF F1

POP BC 1

POP DE D1

POP HL E1

POP IX DDE1nn
POP IY FDE1nn
PUSH AF F5
PUSH BC c5

PUSH DE D5
PUSH HL E5

PUSH IX DDE5nn
PUSH IY FDE5nn
RES 0,(HL) CB86nn

RES 0,(IX+d) DDCBNnn86
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RES 0,(IY+d)
RES 0,A
RES 0,B
RES 0,C
RES 0,D
RES O,E
RES O,H
RESO,L
RES 1,(HL)
RES 1,(IX+d)
RES 1,(IY+d)
RES 1,A
RES 1,B
RES 1,C
RES 1,D
RES 1,E
RES 1,H
RES 1,L
RES 2,(HL)
RES 2,(IX+d)
RES 2,(IY+d)
RES 2,A
RES 2,B
RES 2,C
RES 2,D
RES 2,E
RES 2,H
RES 2,L
RES 3,(HL)
RES 3,(IX+d)
RES 3,(IY+d)
RES 3,A
RES 3,B
RES 3,C
RES 3,D
RES 3,E
RES 3,H
RES 3L
RES 4,(HL)
RES 4,(IX+d)
RES 4,(IY+d)
RES 4,A
RES 4,B
RES 4,C
RES 4,D
RES 4,E
RES 4,H
RES 4,L
RES 5,(HL)
RES 5,(IX+d)
RES 5,(IY+d)
RES 5,A
RES 5,B
RES 5,C
RES 5,D
RES 5,E
RES 5,H
RES 5,L
RES 6,(HL)
RES 6,(IX+d)
RES 6,(IY+d)
RES 6,A

FDCBNn86
CB87nn
CB80nn
CB81nn
CB82nn
CB83nn
CB84nn
CB85nn
CB8ENN
DDCBNN8E
FDCBNn8E
CB8Fnn
CB88nn
CB89nn
CB8ANn
CB8Bnn
CB8Cnn
CB8Dnn
CB96nn
DDCBNN9%6
FDCBnn96
CB97nn
CB90NnNn
CB91nn
CB92nn
CB93nn
CB9%4nn
CB95nn
CB9ENN
DDCBNN9E
FDCBnn9E
CB9Fnn
CB98nn
CB99nn
CB9ANNn
CB9Bnn
CB9Cnn
CB9DnNN
CBA6NnN
DDCBnnA6
FDCBNNA6
CBA7nn
CBAONN
CBATNnNn
CBA2nn
CBA3nn
CBA4nn
CBA5nn
CBAENnn
DDCBnnAE
FDCBNNAE
CBAFNn
CBA8Nnn
CBA9Nn
CBAANN
CBABNN
CBACnn
CBADNnN
CBB6nn
DDCBnnB6
FDCBNnnB6
CBB7nn

Peter Mount, Area51.dev & Contributors CC BY-SA

RES 6,B CBBONnn
RES 6,C CBB1nn
RES 6,D CBB2nn
RES 6,E CBB3nn
RES 6,H CBB4nn
RES 6,L CBB5nn
RES 7,(HL) ~ CBBEnn

RES 7,(IX+d) DDCBnnBE
RES 7,(Iy+d) FDCBNnnBE

RES 7,A CBBFnn
RES 7,B CBB8nn
RES 7,C CBB9nn
RES 7,D CBBANN
RES 7,E CBBBnN
RES 7,H CBBCnn
RES 7,L CBBDnn
RES A,0,(IX+nn) DDCBnn87
RES A0,(IY+nn) FDCBnn87

RES A1,(IX+nn) DDCBnn8F
RES A1,(IY+nn) FDCBnn8F
RES A2,(IX+nn) DDCBnn97
RES A2,(IY+nn) FDCBnn97
RES A,3,(IX+nn) DDCBnn9F
RES A3,(IY+nn) FDCBnn9F
RES A4,(IX+nn) DDCBnnA7
RES A4,(IY+nn) FDCBnnA7
RES A,5,(IX+nn) DDCBnnAF
RES A5,(IY+nn) FDCBnnAF
RES A,6,(IX+nn) DDCBnnB7
RES A6,(Iv+nn) FDCBnnB7
RES A,7,(IX+nn) DDCBnnBF
RES A,7,(IY+nn) FDCBnnBF
RES B,0,(IX+nn) DDCBNn80
RES B,0,(IY+nn) FDCBNn80
RES B, 1,(1Xx+nn) DDCBnn&8
RES B, 1,(Iv+nn) FDCBNn88
RES B,2,(IXx+nn) DDCBnn90
RES B,2,(IY+nn) FDCBNn90
RES B,3,(1X+nn) DDCBnn98
RES B,3,(IY+nn) FDCBNn98
RES B,4,(1X+nn) DDCBnnAO
RES B,4,(IY+nn) FDCBnnAO
RES B,5,(1X+nn) DDCBnnAS8
RES B,5,(IY+nn) FDCBnnA8
RES B,6,(1X+nn) DDCBnnBO
RES B,6,(IY+nn) FDCBnnBO
RES B,7,(1Xx+nn) DDCBnnBS8
RES B,7,(IY+nn) FDCBnnB8
RES GO,(IX+nn) DDCBnn81
RES CO,(IY+nn) FDCBnn81
RES G 1,(IX+nn) DDCBnn89
RES G 1,(Iy+nn) FDCBNn89
RES C2,(IX+nn) DDCBnn91
RES C2,(Iy+nn) FDCBnn91
RES C3,(IXx+nn) DDCBNn99
RES G.3,(IY+nn) FDCBnn99
RES G4,(IX+nn) DDCBnnA1
RES C4,(IY+nn) FDCBnnAT
RES G5,(IX+nn) DDCBnnA9
RES G5,(IY+nn) FDCBNnA9
RES G6,(IX+nn) DDCBnnB1
RES C6,(IY+nn) FDCBnnB1
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RES G 7,(IX+nn) DDCBnnB9
RES G 7,(IY+nn) FDCBnnB9
RES D,0,(IX+nn) DDCBnn82
RES D,0,(IY+nn) FDCBnn82
RES D, 1,(IX+nn) DDCBNn8A
RES D,1,(IY+nn) FDCBNn8A
RES D,2,(IX+nn)DDCBNn92
RES D,2,(IY+nn) FDCBnn92
RES D,3,(IX+nn) DDCBnNn9A
RES D,3,(IY+nn) FDCBnn9A
RES D,4,(IX+nn) DDCBnnA2
RES D,4,(IY+nn) FDCBnnA2
RES D,5,(IX+nn) DDCBnNnAA
RES D,5,(IY+nn) FDCBnnAA
RES D,6,(IX+nn) DDCBNnB2
RES D,6,(1Y+nn) FDCBNnB2
RES D,7,(IX+nn) DDCBNnBA
RES D,7,1Y+nn) FDCBNnBA
RES E,0,(IX+nn) DDCBNn83
RES E0,(IY+nn) FDCBnn83
RES E1,(IX+nn) DDCBnNn8B
RES E,1,(IY+nn) FDCBnn8B
RES E,2,(IX+nn) DDCBNNn93
RES E,2,(IY+nn) FDCBNnn93
RES E,3,(IX+nn) DDCBnn9B
RES E,3,(IY+nn) FDCBnn9B
RES E4,(IX+nn) DDCBNNA3
RES E4,(IY+nn) FDCBNnA3
RES E5,(1X+nn) DDCBNnAB
RES E5,(1Y+nn) FDCBnnAB
RES E,6,(IX+nn) DDCBnnB3
RES E6,(IY+nn) FDCBnnB3
RES E,7,(IX+nn) DDCBnnBB
RES E,7,(IY+nn) FDCBnnBB
RES H,0,(IX+nn) DDCBnn84
RES H,0,(IY+nn) FDCBnn84
RES H,1,(IX+nn) DDCBNN8C
RES H,1,(IY+nn) FDCBNn8C
RES H,2,(IX+nn) DDCBnn94
RES H,2,(IY+nn) FDCBNn94
RES H,3,(IX+nn)DDCBNn9C
RES H,3,(IY+nn) FDCBnn9C
RES H,4,(IX+nn) DDCBnnA4
RES H,4,(1Y+nn) FDCBnnA4
RES H,5,(IX+nn) DDCBNnAC
RES H,5,(IY+nn) FDCBnnAC
RES H,6,(IX+nn) DDCBnnB4
RES H,6,(IY+nn) FDCBnnB4
RES H,7,(IX+nn) DDCBnnBC
RES H,7,(IY+nn) FDCBnnBC
RES L,0,(IX+nn) DDCBNn85
RES L,0,(IY+nn) FDCBNn85
RES L,1,(IX+nn) DDCBNn8D
RES L,1,(IY+nn) FDCBnn8D
RES L,2,(IX+nn) DDCBnn95
RES L,2,(IY+nn) FDCBnn95
RES L,3,(IX+nn) DDCBnn9D
RES L,3,(IY+nn) FDCBnn9D
RES L,4,(1X+nn) DDCBnNnAS
RES L,4,(1Y+nn) FDCBnnA5
RES L,5,(IX+nn) DDCBNnAD
RES L,5,(1Y+nn) FDCBnnAD
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RES L,6,(IX+nn) DDCBnnB5
RES L,6,(IY+nn) FDCBnnB5
RES L,7,(IX+nn) DDCBnnBD
RES L,7,(IY+nn) FDCBnnBD

RET c9

RET C D8

RET N F8

RET NC DO

RET Nz co

RET P FO

RET PE E8

RET PO EO

RET Z c8

RETI ED4Dnn
RETN ED45nn
RL (HL) CB16nn
RL (IX+d) DDCBNNn16
RL (IY+d) FDCBnn16
RLA CB17nn
RL A(1X+d) DDCBnn17
RL A(IY+d) FDCBnn17
RLB CB10nn
RL B,(IX+d) DDCBnn10
RL B,(IY+d) FDCBnn10
RLC CB11nn
RL G(IX+d) DDCBnn11
RL G(IY+d) FDCBnn11
RLD CB12nn
RL D,(IX+d) DDCBnn12
RL D,(IY+d) FDCBnn12
RLE CB13nn
RL E,(IX+d) DDCBnn13
RL E(lY+d) FDCBnn13
RLH CB14nn
RL H,(IX+d) DDCBnn14
RL H,(IY+d) FDCBnn14
RLL CB15nn
RL L,(IX+d) DDCBnn15
RL L,(IY+d) FDCBnn15
RLA 17

RLC (HL) CB0O6nN
RLC (IX+d) DDCBNN06
RLC (IY+d) FDCBnn06
RLCA CBO7nn
RLCA(IX+d)  DDCBnn0O7
RLCA(lY+d)  FDCBnnO7
RLCB CBOONN
RLC B(IX+d)  DDCBnn0O
RLC B(lY+d) ~ FDCBnn0O
RLC C CBO1nn
RLC G(IX+d)  DDCBnnO1
RLC C(lY+d)  FDCBnnO1
RLCD CB02nn

RLCD,(IX+d)  DDCBnn02
RLCD,(Iy+d) ~ FDCBnnO2

RLCE CBO3nn
RLCE(IX+d)  DDCBnn03
RLCE(lY+d) ~ FDCBnnO3
RLCH CB04nn

RLC H,(IX+d)  DDCBnn04
RLCH/(IY+d)  FDCBnn04
RLC L CBO5nn
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RLC L,(IX+d)
RLCL,(IY+d)
RLCA
RLD (HL)
RR (HL)

RR (IX+d)
RR (IY+d)
RR A

RR A(IX+d)
RRA(IY+d)
RR B

RR B,(IX+d)
RR B,(lY+d)
RR C

RR G(IX+d)
RR C(IY+d)
RRD

RR D,(IX+d)
RR D,(IY+d)
RRE

RR E(IX+d)
RR E(lY+d)
RRH

RR H,(IX+d)
RR H,(1Y+d)
RR L

RR L,(IX+d)
RR L,(IY+d)
RRA

RRC (HL)
RRC (IX+d)
RRC (IY+d)
RRCA

RRC A(IX+d)
RRCA(IY+d)
RRCB

RRC B,(IX+d)
RRC B,(IY+d)
RRC C

RRC G(IX+d)
RRC G(lY+d)
RRCD

RRC D,(IX+d)
RRC D,(IY+d)
RRCE

RRC E(IX+d)
RRC E(1Y+d)
RRCH

RRC H,(IX+d)
RRC H,(IY+d)
RRCL

RRC L,(IX+d)
RRC L (IY+d)
RRCA

RRD (HL)
RST O
RST 1
RST 2
RST 3
RST 4
RST 5
RST 6

DDCBnn05
FDCBnnO5
07
ED6FNN
CB1Enn
DDCBnn1E
FDCBnn1E
CB1Fnn
DDCBnn1F
FDCBnn1F
CB18nn
DDCBnn18
FDCBnNn18
CB19nn
DDCBnn19
FDCBnn19
CB1Ann
DDCBnn1A
FDCBNn1A
CB1Bnn
DDCBnn1B
FDCBnn1B
CB1Cnn
DDCBnn1C
FDCBnn1C
CB1DnNn
DDCBnn1D
FDCBnn1D
1F
CBOENnN
DDCBNNOE
FDCBnnOE
CBOFnn
DDCBnnOF
FDCBnnOF
CB08nn
DDCBnn08
FDCBnnO8
CB09nn
DDCBnn09
FDCBnn09
CBOANN
DDCBnnOA
FDCBNNOA
CBOBnn
DDCBnnOB
FDCBnnOB
CBOCnn
DDCBnnOC
FDCBnnOC
CBODNnn
DDCBnnOD
FDCBnnOD
OF
ED67nn
Cc7

CF

D7

DF

E7

EF

F7
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RST 7
SBCA,(HL)
SBC A,(IX+d)
SBC A,(IY+d)
SBCAA
SBCAB
SBCAC
SBCAD
SBCAE
SBCAH
SBCAIXh
SBCAIXI
SBCAIYh
SBCAIYI
SBCAL
SBCAN
SBC HL,BC
SBC HL,DE
SBC HL,HL
SBC HL,SP
SCF

SET O,(HL)
SET 0,(IX+d)
SET 0,(lY+d)
SETO,A
SETO,B
SET 0,C
SETO0,D
SETO,E
SETO,H
SETO,L

SET 1,(HL)
SET 1,(IX+d)
SET 1,(IY+d)
SET1,A
SET1,B
SET1,C
SET1,D
SET1,E

SET 1,H
SET1,L
SET 2,(HL)
SET 2,(IX+d)
SET 2,(1Y+d)
SET 2,A
SET 2,B
SET 2,C
SET 2,D
SET 2,E
SET 2,H
SET2,L

SET 3,(HL)
SET 3,(IX+d)
SET 3,(lY+d)
SET3,A
SET 3,B
SET 3,C
SET 3,D
SET 3,E
SET 3,H
SET3,L
SET 4,(HL)

FF

9E
DD9Enn
FD9ENN
9F

98

99

9A

9B

9C

DDI9C
DD9D
FD9C
FD9D

9D

DEnn
ED42nn
ED52nn
ED62nn
ED72nn
37
CBCénn
DDCBnnC6
FDCBNNnC6
CBC7nn
CBCONn
CBC1nn
CBC2nn
CBC3nn
CBC4nn
CBC5nn
CBCEnn
DDCBnnCE
FDCBnnCE
CBCFnn
CBC8nn
CBC9nn
CBCANN
CBCBNNn
CBCCnn
CBCDnn
cBDénn
DDCBnnD6
FDCBnnD6
CBD7nn
CBDONN
CBD1nn
CBD2nn
CBD3nn
CBD4nn
CBD5nn
CBDENN
DDCBnnDE
FDCBnnDE
CBDFnn
CBD8nn
CBD9nn
CBDANNn
CBDBNn
CBDCnn
CBDDnn
CBE6NnN
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SET 4,(IX+d) DDCBnnE6
SET 4,(IY+d) FDCBNnnE6

SET 4,A CBE7nn
SET 4,B CBEONn
SET 4,C CBETnn
SET 4,D CBE2nn
SET 4,E CBE3nn
SET 4,H CBE4nn
SET4,L CBE5nn

SET 5,(HL)  CBEEnn
SET 5,(IX+d) DDCBnnEE
SET 5,(IY+d) FDCBnnEE

SET5A CBEFNN
SET 5,B CBE8nn
SET 5,C CBE9nn
SET 5,D CBEANN
SET5,E CBEBNnNn
SET 5,H CBECnn
SET5,L CBEDNN

SET 6,(HL)  CBF6nn
SET 6,(IX+d) DDCBnnF6
SET 6,(IY+d) FDCBnnF6

SET 6,A CBF7nn
SET 6,B CBFONN
SET 6,C CBF1nn
SET 6,D CBF2nn
SET 6,E CBF3nn
SET 6,H CBF4nn
SET 6,L CBF5nn

SET7,(HL)  CBFEnn
SET 7,(IX+d) DDCBnnFE
SET 7,(IY+d) FDCBnnFE

SET7.A CBFFnn
SET7,B CBF8nn
SET7,C CBF9nn
SET7,D CBFANN
SET7,E CBFBnn
SET7H CBFCnn
SET7.L CBFDnn

SET A0,(IX+nn) DDCBnnC7
SET A0,(IY+nn) FDCBnnC7
SET A1,(IXx+nn) DDCBnnCF
SET A1,(Iy+nn) FDCBnnCF
SET A2,(IX*nn) DDCBnnD7
SET A2,(Iy+nn) FDCBnnD7
SET A3,(IX*nn) DDCBnnDF
SET A3,(Iy+nn) FDCBnnDF
SET A4,(IX+nn) DDCBNnE7
SET A4,(IY+nn) FDCBnnE7
SET A5,(IX+nn) DDCBNnEF
SET A5,(Iy+nn) FDCBnnEF
SET A6,(IX+nn) DDCBNnF7
SET A6,(IY+nn) FDCBnnF7
SET A, 7,(IX+nn) DDCBnnFF
SETA7,(Iy+nn) FDCBnnFF
SET B,0,(IX+nn) DDCBnnCO
SET B,0,(IY+nn) FDCBnnCO
SET B,1,(IX+nn) DDCBnnC8
SET B,1,(IY+nn) FDCBnnC8
SET B,2,(IX+nn) DDCBnnDO
SET B,2,(IY+nn) FDCBnnDO
SET B,3,(IX+nn) DDCBnNnD8
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SET B,3,(IY+nn) FDCBnnD8
SET B,4,(1X+nn) DDCBNnEO
SET B/4,(1Y+nn) FDCBNnEO
SET B,5,(IX+nn) DDCBNNES
SET B,5,(IY+nn) FDCBnnES8
SET B,6,(IX+nn) DDCBNnFO
SET B,6,(IY+nn) FDCBnnFO
SET B,7,(IX+nn) DDCBNnF8
SET B,7,(IY+nn) FDCBNnfF8
SET C0,(IX+nn) DDCBNnCT1
SET GO,(IY+nn) FDCBnnC1
SET G 1,(IX+nn) DDCBnnC9
SET G 1,(IY+nn) FDCBnnC9
SET C2,(IX+nn) DDCBnnD1
SET G2,(Iy+nn) FDCBnnD1
SET G3,(IX+nn) DDCBnNnD9
SET G3,(Iy+nn) FDCBnnD9
SET C4,(IX+nn) DDCBNnET
SET G4,(IY+nn) FDCBnnET
SET C5,(IX+nn) DDCBNNnE9
SET C5,(Iy+nn) FDCBNnE9
SET C6,(IX+nn) DDCBnnF1
SET C6,(Iy+nn) FDCBnnF1
SET G 7,(IX+nn) DDCBNnF9
SET G 7,(IY+nn) FDCBNnF9
SET D,0,(IX+nn) DDCBNnC2
SET D,0,(IY+nn) FDCBNn(C2
SET D,1,(IX+nn) DDCBnnCA
SET D,1,(IY+nn) FDCBnnCA
SET D,2,(IX+nn) DDCBNnD2
SET D,2,(IY+nn) FDCBnnD2
SET D,3,(IX+nn) DDCBNnDA
SET D,3,(IY+nn) FDCBnnDA
SET D,4,(IX+nn) DDCBNnE2
SET D,4,(IY+nn) FDCBNnE2
SET D,5,(IX+nn) DDCBNnEA
SET D,5,(IY+nn) FDCBNnEA
SET D,6,(IX+nn) DDCBNnF2
SET D,6,(IY+nn) FDCBnnF2
SET D,7,(IX+nn) DDCBNnFA
SET D,7,(IY+nn) FDCBnnFA
SET E,0,(IX+nn) DDCBNnn(C3
SET EO(IY+nn) FDCBNnC3
SET E1,(X+nn) DDCBnnCB
SET E1,(IY+nn) FDCBNnCB
SET E2,(IX+nn) DDCBnnD3
SET E2,(IY+nn) FDCBnnD3
SET E,3,(IX+nn) DDCBNnDB
SET E3,(IY+nn) FDCBnnDB
SET E4,(IX+nn) DDCBNNnE3
SET E4,(IY+nn) FDCBnnE3
SET E,5,(IX+nn) DDCBNnEB
SET E,5,(IY+nn) FDCBnnEB
SET E6,(IX+nn) DDCBNnF3
SET E6,(IY+nn) FDCBNnfF3
SET E,7,(IX+nn) DDCBnnFB
SET E,7,(IY+nn) FDCBNnFB
SET H,0,(IX+nn) DDCBnnC4
SET H,0,(IY+nn) FDCBNn(C4
SET H,1,(IX+nn) DDCBNnCC
SET H,1,(IY+nn) FDCBnNnCC
SET H,2,(IX+nn) DDCBnnD4
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SET H,2,(1Y+nn) FDCBnnD4

SET H,3,(IX+nn) DDCBANDC
SET H,3,(1Y+nn) FDCBAnDC
SET H,4,(1X+nn) DDCBAnE4

SET H,4,(1Y+nn) FDCBnnE4

SET H,5,(1X+nn) DDCBANEC
SET H,5,(1Y+nn) FDCBANEC

SET H,6,(IX+nn) DDCBANF4

SET H,6,(1Y+nn) FDCBNnF4

SET H,7,(1X+nn) DDCBANFC
SET H,7,1Y+nn) EDCBNNFC

SET L,0,(X+nn) DDCBANCS
SET L,0,(IY+nn) FDCBnCS

SET L,1,(X+nn) DDCBAnCD
SET L,1,(IY+nn) FDCBAnCD
SET L,2,(X+nn) DDCBANDS
SET L,2,(IY+nn) FDCBnnD5
SET L,3,(X+nn) DDCBAnDD
SET L,3,(IY+nn) FDCBAnDD
SET L4,(IX+nn) DDCBNNES
SET L4,(1Y+nn) FDCBNNES

SET L,5,(1X+nn) DDCBANED
SET L,5,(IY+nn) FDCBANED

SET L,6,(X+nn) DDCBANFS5
SET L6,(IY+nn) FDCBANFS

SET L,7,(X+nn) DDCBANFD
SET L,7,(IY+nn) FDCBAnFD

SLA (HL) CB26nn

SLA (IX+d) DDCBNnNn26
SLA (IY+d) FDCBNNn26
SLAA CB27nn

SLAA(IX+d)  DDCBnn27
SLAA(lY+d)  FDCBnn27
SLAB CB20nn
SLAB,(IX+d) ~ DDCBnn20
SLAB/(IY+d)  FDCBnn20
SLAC CB21nn
SLA G(IX+d)  DDCBnn21
SLA G(ly+d)  FDCBnn21
SLAD CB22nn
SLAD,(IX+d) DDCBnn22
SLAD,(IY+d)  FDCBnn22
SLAE CB23nn
SLAE(IX+d)  DDCBnn23
SLAE(lY+d)  FDCBnn23
SLAH CB24nn
SLAH/(X+d)  DDCBnn24
SLAH/(lY+d)  FDCBnn24
SLAL CB25nn
SLAL(IX+d)  DDCBnn25
SLAL(IY+d) ~ FDCBnn25
SLL (HL) CB36

SLL (IX+dd) ~ DDCBnn36
SLL (Iy+dd)  FDCBnn36
SLLA CB37
SLLA(IX+d)  DDCBnn37
SLLA(IY+d)  FDCBnn37
SLLB (B30

SLL B(IX+d) ~ DDCBnn30
SLL B,(ly+d)  FDCBnn30
SLLC CB31

SLL G(IX+d)  DDCBnn31
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SLL G(1Y+d)
SLLD

SLL D,(IX+d)
SLL D(IY+d)
SLLE

SLL E(IX+d)
SLL E(IY+d)
SLLH

SLL H(IX+d)
SLL H(IY+d)
SLLL

SLL L(X+c)
SLL L(IY+d)
SRA (HL)
SRA (IX+d)
SRA (IY+d)
SRAA

SRA A(IX+d)
SRA A(IY+d)
SRAB

SRA B,(IX+d)
SRA B/IY+d)
SRAC

SRA G(IX+d)
SRA G(IY+d)
SRAD

SRA D,(IX+d)
SRA D,(IY+d)
SRAE

SRA E(IX+d)
SRA E(IY+d)
SRAH

SRA H,(IX+d)
SRA H,(IY+d)
SRAL

SRA L(IX+d)
SRA L(IY+c)
SRL (HL)
SRL (IX+d)
SRL (IY+d)
SRLA

SRL A(IX+c)
SRL A(IY+c)
SRLB

SRL B,(IX+d)
SRL B,(IY+d)
SRLC

SRL G(IX+d)
SRL G(IY+d)
SRLD

SRL D,(IX+d)
SRL D,(IY+d)
SRLE

SRL E(IX+d)
SRL E(IY+d)
SRLH

SRL H(IX+c)
SRL H/IY+d)
SRLL

SRL L,(1X+d)
SRL L,(IY+d)
SUB A,(HL)

FDCBNnn31
(B32
DDCBnn32
FDCBnn32
(B33
DDCBnn33
FDCBnn33
(B34
DDCBnn34
FDCBnn34
(B35
DDCBnn35
FDCBnn35
CB2Enn
DDCBnn2E
FDCBNNn2E
CB2Fnn
DDCBnn2F
FDCBnn2F
CB28nn
DDCBnn28
FDCBnn28
CB29nn
DDCBnn29
FDCBnn29
CB2Ann
DDCBnn2A
FDCBNn2A
CB2Bnn
DDCBnn2B
FDCBnn2B
CB2Cnn
DDCBnn2C
FDCBnn2C
CB2Dnn
DDCBnn2D
FDCBnn2D
CB3Enn
DDCBnn3E
FDCBnn3E
CB3Fnn
DDCBnn3F
FDCBnn3F
CB38nn
DDCBnn38
FDCBnn38
CB39nn
DDCBnn39
FDCBnn39
CB3Ann
DDCBnn3A
FDCBnn3A
CB3Bnn
DDCBnn3B
FDCBnn3B
CB3Cnn
DDCBnn3C
FDCBnn3C
CB3Dnn
DDCBnn3D
FDCBnn3D
96
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SUBA,(IX+d) DD96nn
SUBA,(IY+d) FD96nn

SUBAA
SUBA,B
SUBA,C
SUBA,D
SUBAE
SUBAH
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97
90
91
92
93
94

SUBA,L
SUBAnN
SUB IXh

SUB IXI

SUB IYh
SUB IYI
XORA,(HL)
XOR A,(IX+d)

95

Dénn
DD94
DD95
FD94
FD95
AE

DDAENN

Z80 Assembly Language

XOR A,(IY+d) FDAEnn

XORAA
XORA,B
XORA,C
XORAD
XORAE
XORAH
XORA,L
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AF
A8
A9
AA
AB
AC
AD

XOR AN

XOR IXh
XOR IXI
XOR IYh
XOR 1Y

EEnn

DDAC
DDAD
FDAC
FDAD
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Z80 Assembly Language

6.2 - Instruction List by opcode

NOP

LD BC, nn
LD (BC), A
INC BC
INCB
DECB

LD B, n
RLCA

EX AF, AF'
ADD HL,BC
LD A, (BC)
DECBC
INC C
DECC
LDC n
RRCA
DJNZ e

LD DE, nn
LD (DE), A
INC DE
INC D
DECD
LDD,n
RLA

JRe

ADD HL,DE
LD A, (DE)
DECDE
INCE
DECE
LDE,n
RRA
JRNZ,e

LD HL, nn
LD (nn), HL
INC HL
INCH
DECH
LDH,n
DAA
JRZe

ADD HL,HL
LD HL, (nn)
DECHL
INCL
DECL
LDLn
CPL

CPL
JRNC,e

LD SP, nn
LD (nn), A
INC SP

INC (HL)
DEC (HL)
LD (HL), n
SCF

JRCe

ADD HL,SP
LD A, (nn)
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00
01nnnn
02

03

04

05
o6nn
07

08

09

0A

0B

0oC

oD
OEnn
OF
10nn
T1nnnn
12

13

14

15
16nn
17
18nn
19

1A

1B

1C

1D
1Enn
1F
20nn
21nnnn
22nnnn
23

24

25
26nn
27
28nn
29
2Annnn
2B

2C

2D
2Enn
2F

2F
30nn
31nnnn
32nnnn
33

34

35
36nn
37
38nn
39
3Annnn

DEC SP
INCA
DECA
LDA N
CCF

CCF
LDB,B
LD B, C
LDB,D
LDB, E
LD B, H
LD B, L
LD B, (HL)
LD B, A
LDC B
LDC C
LDCD
LDCE
LDCH
LDC L
LD C, (HL)
LDCA
LD D, B
LDD,C
LDD,D
LD D, E
LD D, H
LD D, L
LD D, (HL)
LDD,A
LDE B
LDEC
LDE D
LDEE
LDEH
LDE, L
LD E, (HL)
LD E, A
LDH,B
LDH,C
LDH,D
LDH,E
LDH,H
LDH, L
LD H, (HL)
LDH,A
LDL B
LDL C
LDL, D
LD L E
LD L, H
IDL L
LD L, (HL)
LDL A
LD (HL), B
LD (HL), C
LD (HL), D
LD (HL), E
LD (HL), H
LD (HL), L

3B
3C
3D
3Enn
3F
3F
40
41
42
43
44
45
46
47
48
49
4A
4B
4C
4D
4E
4F
50
51
52
53
54
55
56
57
58
59
5A
5B
5C
5D
5E
5F
60
61
62
63
64
65
66
67
68
69
6A
6B
6C
6D
6E
6F
70
71
72
73
74
75

HALT

LD (HL), A
LDA B
LD A, C
LDAD
LDAE
LDAH
LDA L
LD A, (HL)
LDAA
ADD AB
ADD A,C
ADD AD
ADD AE
ADD AH
ADD AL
ADD A,(HL)
ADD AA
ADCAB
ADCAC
ADCAD
ADCAE
ADCAH
ADCAL
ADCA,(HL)
ADCAA
SUBAB
SUBAC
SUBAD
SUBAE
SUBAH
SUBA,L
SUBA,(HL)
SUBAA
SBCAB
SBCA,C
SBCAD
SBCAE
SBCAH
SBCA,L
SBCA,(HL)
SBCAA
AND A,B
AND A,C
AND A,D
AND AE
AND AH
AND AL
AND A,(HL)
AND A A
XORAB
XORA,C
XORA,D
XOR AE
XORAH
XORA,L
XOR A,(HL)
XORAA
ORAB
ORA,C
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76
77
78
79
7A
7B
7C
7D
7E
7F
80
81
82
83
84
85
86
87
88
89
8A
8B
8C
8D
8E
8F
90
91
92
93
94
95
96
97
98
99
9A
9B
9C
9D
9E
9F
A0
Al
A2
A3
A4
A5
A6
A7
A8
A9
AA
AB
AC
AD
AE
AF
BO
B1

ORAD
ORAE
ORAH
ORA,L
OR A,(HL)
ORAA
CPB
CPC
CPD
CPE
CPH
CPL

CP (HL)
CPA
RET NZ
POP BC
JP NZ,nn
JPnn
CALL NZ,nn
PUSH BC
ADD An
RST O
RET Z
RET

JP Z,nn
RLC B
RLC C
RLCD
RLCE
RLCH
RLC L
RLC (HL)
RLCA
RRC B
RRC C
RRCD
RRCE
RRCH
RRC L
RRC (HL)
RRCA
RLB
RLC
RLD
RLE
RLH
RLL

RL (HL)
RLA
RR B
RR C
RRD
RRE
RRH
RR L

RR (HL)
RR A
SLAB
SLAC
SLAD

B2

B3

B4

B5

B6

B7

B8

B9

BA

BB

BC

BD

BE

BF

Cco

1
C2nnnn
C3nnnn
C4nnnn
c5
Cénn
c7

c8

c9
CANnNn
CBOONN
CBO1Nnn
CB02nn
CB03nn
CB04nn
CB05nn
CB06nn
CB07nn
CB08nn
CB09nn
CBOANN
CBOBnn
CBOCnn
CBODNNn
CBOENNn
CBOFnn
CB10nn
CB11nn
CB12nn
CB13nn
CB14nn
CB15nn
CB16nn
CB17nn
CB18nn
CB19nn
CB1ANnNn
CB1Bnn
CB1Cnn
CB1Dnn
CB1Enn
CB1Fnn
CB20nn
CB21nn
CB22nn
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SLAE
SLAH
SLAL
SLA (HL)
SLAA
SRAB
SRAC
SRAD
SRAE
SRAH
SRAL
SRA (HL)
SRAA
SLLB
SLLC
SLLD
SLLE
SLLH
SLLL
SLL (HL)
SLLA
SRLB
SRLC
SRLD
SRLE
SRLH
SRLL
SRL (HL)
SRLA
BIT0,B
BIT0,C
BIT 0,D
BITO,E
BIT O,H
BITOL
BIT 0,(HL)
BIT0,A
BIT1,8
BIT1,C
BIT1,D
BIT 1,E
BIT 1,H
BIT1,L
BIT 1,(HL)
BIT 1,A
BIT2,B
BIT2,C
BIT2,D
BIT 2,E
BIT 2,H
BIT2,L
BIT 2,(HL)
BIT 2,A
BIT3,B
BIT 3,C
BIT3,D
BIT 3,E
BIT 3,H
BIT3,L
BIT 3,(HL)
BIT3,A
BIT 4,8
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CB23nn
CB24nn
CB25nn
CB26nn
CB27nn
CB28nn
CB29nn
CB2Ann
CB2Bnn
CB2Cnn
CB2Dnn
CB2Enn
CB2Fnn
(B30

CB31

(CB32

(B33

(B34

(B35

(CB36

CB37

CB38nn
CB39nn
CB3Ann
CB3Bnn
CB3Cnn
CB3Dnn
CB3Enn
CB3Fnn
CB40nn
CB41nn
CB42nn
CB43nn
CB44nn
CB45nn
CB46nn
CB47nn
CB48nn
CB49nn
CB4Ann
CB4Bnn
CB4Cnn
CB4Dnn
CB4Enn
CB4Fnn
CB50nn
CB51nn
CB52nn
CB53nn
CB54nn
CB55nn
CB56nn
CB57nn
CB58nn
CB59nn
CB5Ann
CB5Bnn
CB5Cnn
CB5Dnn
CB5Enn
CB5Fnn
CB60NN

BIT 4,C
BIT 4,D
BIT 4,E
BIT 4,H
BIT 4,L
BIT 4,(HL)
BIT 4,A
BIT5,B
BIT 5,C
BIT 5,D
BIT5,E
BIT 5,H
BIT5,.L
BIT 5,(HL)
BIT5,A
BIT 6,8
BIT 6,C
BIT 6,D
BIT 6,
BIT 6,H
BIT6,.L
BIT 6,(HL)
BIT 6,A
BIT7,B
BIT7,C
BIT 7,D
BIT 7,E
BIT 7,H
BIT7,L
BIT 7,(HL)
BIT 7,A
RES 0,B
RES 0,C
RES 0,D
RES 0,E
RES O,H
RES O,L
RES 0,(HL)
RES 0,A
RES 1,B
RES 1,C
RES 1,D
RES 1,E
RES 1,H
RES 1,L
RES 1,(HL)
RES 1,A
RES 2,B
RES 2,C
RES 2,D
RES 2,E
RES 2,H
RES 2,L
RES 2,(HL)
RES 2,A
RES 3,B
RES 3,C
RES 3,D
RES 3,E
RES 3,H
RES 3,L
RES 3,(HL)

CB61nn
CB62nn
CB63nn
CB64nn
CB65nn
CB66NN
CB67nn
CB68nn
CB69nn
CB6ANN
CB6BNNn
CB6Cnn
CB6DNN
CB6ENN
CB6FNN

CB70nn
CB71nn
CB72nn
CB73nn
CB74nn
CB75nn
CB76nn
CB77nn
CB78nn
CB79nn
CB7Ann
CB7Bnn
CB7Cnn
CB7Dnn
CB7Enn
CB7Fnn

CB80nn
CB81nn
CB82nn
CB83nn
CB84nn
CB85nn
CB86nn
CB87nn
CB88nn
CB89nn
CB8ANn
CB8Bnn
CB8Cnn
CB8Dnn
CB8ENnN
CB8Fnn

CB90NnN
CB91nn
CB92nn
CB93nn
CB9%4nn
CB95nn
CB96nn
CB97nn
CB98nn
CB99nn
CB9ANNn
CB9Bnn
CB9Cnn
CB9DnNN
CB9ENN

Z80 Assembly Language

RES 3,A
RES 4,B
RES 4,C
RES 4,D
RES 4,E
RES 4,H
RES 4,L
RES 4,(HL)
RES 4,A
RES 5,B
RES 5,C
RES 5,D
RES 5,E
RES 5,H
RES 5,L
RES 5,(HL)
RES 5,A
RES 6,B
RES 6,C
RES 6,D
RES 6,E
RES 6,H
RES 6,L
RES 6,(HL)
RES 6,A
RES 7,B
RES 7,C
RES 7,D
RES 7,E
RES 7,H
RES7,L
RES 7,(HL)
RES 7,A
SETO0,B
SETO,C
SETO,D
SETO,E
SETO,H
SETO,L
SET 0,(HL)
SETO,A
SET1,B
SET1,C
SET1,D
SET1,E
SET 1,H
SET1,L
SET 1,(HL)
SET 1,A
SET 2,B
SET 2,C
SET 2,D
SET 2,E
SET 2,H
SET2,L
SET 2,(HL)
SET 2,A
SET3,B
SET 3,C
SET3,D
SET 3,E
SET3,H
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CB9Fnn

CBAONNn
CBATnn
CBA2nn
CBA3nn
CBA4nn
CBA5nn
CBA6NN
CBA7nn
CBA8Nnn
CBA9NNn
CBAANN
CBABNn
CBACnn
CBADNnnNn
CBAENnn
CBAFNn

CBBOnn
CBB1nn
CBB2nn
CBB3nn
CBB4nn
CBB5nn
CBB6nNn
CBB7nn
CBB8nn
CBB9nn
CBBANN
CBBBnn
CBBCnn
CBBDnn
CBBENn
CBBFnn

CBCONnn
CBC1nn
CBC2nn
CBC3nn
CBC4nn
CBC5nn
CBCébnn
CBC7nn
CBC8nn
CBC9nn
CBCANNn
CBCBNn
CBCCnn
CBCDnn
CBCEnn
CBCFnn

CBDONN
CBD1nn
CBD2nn
CBD3nn
CBD4nn
CBD5nn
CcBDé6nn
CBD7nn
CBD8nn
CBD9nn
CBDANNn
CBDBNn
CBDCnn

SET3,L
SET 3,(HL)
SET3,A
SET 4,B
SET 4,C
SET 4,D
SET 4,E
SET 4,H
SET 4,L
SET 4,(HL)
SET 4,A
SET5,B
SET5,C
SET5,D
SET5E
SET 5,H
SET5,L
SET 5,(HL)
SET5A
SET 6,B
SET 6,C
SET 6,D
SET 6,E
SET 6,H
SET6,L
SET 6,(HL)
SET 6,A
SET7,B
SET7,C
SET7,D
SET7,E
SET7,H
SET7,L
SET 7,(HL)
SET7,A
CALLZ,nn
CALL nn
ADCAN
RST 1
RET NC
POP DE
JP NC,nn
OuUT (n),A
CALL NC,nn
PUSH DE
SUBAN
RST 2
RET C
EXX
JPCnn

IN A,(n)
CALL C,nn
ADD IX,BC
ADD IX,DE
LD IX, nn
LD (nn), IX
INC IX
INC IXh
DEC IXh
LD IXh,n
ADD IX,IX
LD IX, (nn)

CBDDnn
CBDENN
CBDFnn
CBEONN
CBE1Nnn
CBE2nn
CBE3nn
CBE4nn
CBE5nn
CBE6NnNn
CBE7nn
CBE8nn
CBE9nn
CBEANn
CBEBnn
CBECnn
CBEDNN
CBEENnn
CBEFnn
CBFONn
CBF1nn
CBF2nn
CBF3nn
CBF4nn
CBF5nn
CBF6NnNn
CBF7nn
CBF8nn
CBF9nn
CBFANN
CBFBnn
CBFCnn
CBFDNn
CBFENnNn
CBFFnn
CCnnnn
CDnnnn
CEnn
CF

DO

D1
D2nnnn
D3nn
D4nnnn
D5
Dénn
D7

D8

D9
DANnNn
DBnn
DCnnnn
DDO0O9nn
DD19nn
DD21nnnn
DD22nnnn
DD23nn
DD24
DD25
DD26nn
DD29nn
DD2Annnn
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DEC IX

INC IXI

DEC IXI

LD Xin

INC (IX+d)
DEC (IX+d)
LD (IX+d), n
ADD IX,SP
LD B,Ixh

LD BIXI

LD B, (IX+d)
LD Gixh

LD CIXI

LD G, (IX+d)
LD D,ixh

LD DX

LD D, (IX+d)
LD Eixh

LD EIXI

LD E, (IX+d)
LD IXh,B

LD IXh,C

LD IXh,D

LD IXhE

LD IXhIHA
LD IXhIHI
LD H, (IX+d)
LD IXhA

LD IXI,B

LD XI,C

LD XD

LD IXI,E

LD IXI,IHh
LD IXI,IH!
LD L, (IX+d)
LD IXIA

LD (IX+d), B
LD (IX+d), C
LD (IX+d), D
LD (IX+d), E
LD (IX+d), H
LD (IX+d), L
LD (IX+d), A
LD AlXh

LD AIXI

LD A, (IX+d)
ADD A lxh
ADD A IXI
ADD A,(IX+d)
ADC A Ixh
ADC AIXI
ADC A,(IX+d)
SUB Ixh

SUB IXI

SUB A(IX+d)
SBCAIXh
SBCAIXI
SBC A(IX+d)
AND IXh
AND IXI

AND A,(IX+d)
XOR IXh
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DD2Bnn
DD2C
DD2D
DD2Enn
DD34nn
DD35nn
DD36nnnn
DD39nn
DD44
DD45
DD46nn
DD4C
DD4D
DD4Enn
DD54
DD55
DD56nn
DD5C
DD5D
DD5Enn
DD60
DD61
DD62
DD63
DD64
DD65
DD66nn
DD67
DD68
DD69
DD6A
DD6B
DD6C
DD6D
DD6ENnn
DD6F
DD70nn
DD71nn
DD72nn
DD73nn
DD74nn
DD75nn
DD77nn
DD7C
DD7D
DD7Enn
DD84
DD85
DD86nn
DD8C
DD8D
DD8ENnn
DD94
DD95
DD96nn
DD9C
DD9D
DD9Enn
DDA4
DDA5
DDA6NN
DDAC

XOR IXI
XOR A, (IX+d)
OR IXh

OR IXI

OR A,(IX+d)
CP IXh
CPIxI

CP (IX+d)
RLC B,(1X+d)
RLC C(IX+d)
RLC D,(IX+d)
RLC E(IX+d)
RLC H,(IX+d)
RLC L,(IX+d)
RLC (IX+d)
RLCA(IX+d)
RRC B,(IX+d)
RRC C(IX+d)
RRC D,(IX+d)
RRC E(IX+d)
RRC H,(1X+d)
RRC L(IX+d)
RRC (IX+d)
RRC A(IX+d)
RL B,(IX+d)
RL C(IX+d)
RL D,(IX+d)
RL E(IX+d)
RL H,(IX+d)
RL L(IX+d)
RL (IX+d)
RL A (IX+dl)
RR B,(IX+dl)
RR G(IX+d)
RR D,(IX+d)
RR E(IX+d)
RR H,(IX+d)
RR L (IX+c)
RR (IX+d)
RR A(IX+d)
SLA B,(IX+d)
SLA C(IX+d)
SLA D(IX+d)
SLA E(IX+dl)
SLA H,(IX+d)
SLA L, (IX+dl)
SLA (IX+d)
SLA A(IX+d)
SRA B,(IX+d)
SRA G(IX+d)
SRA D,(IX+d)
SRA E(IX+d)
SRA H,(1X+d)
SRA L(IX+d)
SRA (IX+d)
SRA A(IX+d)
SLL B,(IX+d)
SLL C(IX+d)
SLL D,(IX+d)
SLL E(IX+d)
SLL H,(X+d)
SLL L(IX+d)

DDAD
DDAENn
DDB4
DDB5
DDB6nn
DDBC
DDBD
DDBENN
DDCBnn0O
DDCBnnO1
DDCBnn02
DDCBnn03
DDCBnn04
DDCBnn05
DDCBnn06
DDCBnn07
DDCBnn08
DDCBnn09
DDCBNnnOA
DDCBnnOB
DDCBnnOC
DDCBnnOD
DDCBNNOE
DDCBnnOF
DDCBnn10
DDCBnn11
DDCBnn12
DDCBnn13
DDCBnn14
DDCBnn15
DDCBNNn16
DDCBnn17
DDCBnn18
DDCBnn19
DDCBnn1A
DDCBnn1B
DDCBnn1C
DDCBnn1D
DDCBnn1E
DDCBnn1F
DDCBnn20
DDCBnn21
DDCBnn22
DDCBnn23
DDCBnn24
DDCBnn25
DDCBNN26
DDCBnn27
DDCBnn28
DDCBnn29
DDCBnn2A
DDCBnn2B
DDCBnn2C
DDCBnn2D
DDCBnNn2E
DDCBnn2F
DDCBnn30
DDCBnn31
DDCBnn32
DDCBnn33
DDCBnn34
DDCBnn35

Z80 Assembly Language
SLL (IX+dd)
SLL A(IX+d)
SRL B,(IX+d)
SRL G(IX+d)
SRL D,(IX+d)
SRL E(IX+d)
SRL H,(IX+d)
SRL L,(IX+d)
SRL (IX+d)
SRL A,(IX+d)
BIT 0,(IX+d)
BIT 0,(IX+d)
BIT 0,(IX+d)
BIT 0,(IX+d)
BIT 0,(IX+d)
BIT 0,(1X+d)
BIT 0,(IX+d)
BIT 0,(1X+d)
BIT 1,(IX+d)
BIT 1,(IX+d)
BIT 1,(IX+d)
BIT 1,(IX+d)
BIT 1,(IX+d)
BIT 1,(IX+d)
BIT 1,(IX+d)
BIT 1,(IX+d)
BIT 2,(IX+d)
BIT 2,(1X+d)
BIT 2,(IX+d)
BIT 2,(IX+d)
BIT 2,(IX+d)
BIT 2,(IX+d)
BIT 2,(IX+d)
BIT 2,(IX+d)
BIT 3,(IX+d)
BIT 3,(IX+d)
BIT 3,(IX+d)
BIT 3,(IX+d)
BIT 3,(1X+d)
BIT 3,(1X+d)
BIT 3,(IX+d)
BIT 3,(IX+d)
BIT 4,(IX+d)
BIT 4,(IX+d)
BIT 4,(IX+d)
BIT 4,(IX+d)
BIT 4,(IX+d)
BIT 4,(IX+d)
BIT 4,(IX+d)
BIT 4,(IX+d)
BIT 5,(1X+d)
BIT 5,(IX+d)
BIT 5,(X+d)
BIT 5,(IX+d)
BIT 5,(IX+d)
BIT 5,(IX+d)
BIT 5,(IX+d)
BIT 5,(IX+d)
BIT 6,(IX+d)
BIT 6,(IX+d)
BIT 6,(IX+d)
BIT 6,(1X+d)

DD(CBnn36
DDCBnn37
DDCBnn38
DDCBnn39
DDCBnn3A
DDCBnn3B
DDCBnn3C
DDCBnn3D
DDCBNnN3E
DDCBnn3F
DDCBnn40
DDCBnn41
DDCBnn42
DDCBnn43
DDCBnn44
DDCBnn45
DDCBNNn46
DDCBnn47
DDCBnn48
DDCBnn49
DDCBnn4A
DDCBnn4B
DDCBnn4C
DDCBnn4D
DDCBnn4E
DDCBnn4F
DDCBnn50
DDCBnn51
DDCBnn52
DDCBnn53
DDCBnn54
DDCBnn55
DDCBNN56
DDCBnn57
DDCBnn58
DDCBnn59
DDCBnn5A
DDCBnn5B
DDCBnn5C
DDCBnn5D
DDCBnN5E
DDCBnn5F
DDCBnn60
DDCBnn61
DDCBnné2
DDCBnné3
DDCBnné4
DDCBnné5
DDCBnn66
DDCBnn67
DDCBnn68
DDCBnn69
DDCBnn6A
DDCBnn6B
DDCBnn6C
DDCBnn6D
DDCBNnNn6E
DDCBnn6F
DDCBnn70
DDCBnn71
DDCBnn72
DDCBnn73
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BIT 6,(IX+d) ~ DDCBnn74
BIT 6,(IX+d) ~ DDCBnn75
BIT 6,(IX+d) DDCBnn76
BIT 6,(IXx+d) ~ DDCBnn77
BIT 7,(IX+d) ~ DDCBnn78
BIT 7,(X+d) ~ DDCBnn79
BIT 7,(IX+d) ~ DDCBnn7A
BIT 7,(IXx+d) ~ DDCBnn7B
BIT 7,(IXx+d) ~ DDCBnn7C
BIT 7,(IXx+d) ~ DDCBnn7D
BIT 7,(IX+d) DDCBnn7E
BIT 7,(IXx+d) ~ DDCBnn7F
RES B,0,(IX+nn) DDCBNn80
RES G0,(IX+nn) DDCBnn81
RES D,0,(IX+nn)DDCBnn82
RES E,0,(IX+nn) DDCBnn83
RES H,0,(IX+nn)DDCBnn&4

RES L,0,(IX+nn) DDCBnn85
RES O,(IX+d) DDCBnn86
RES A,0,(IX+nn) DDCBnn87
RES B,1,(1Xx*nn) DDCBnn88
RES G 1,(IX+nn) DDCBNn89
RES D,1,(IX+nn) DDCBNn8A
RES E1,(IX+nn) DDCBnn8B
RES H,1,(IX+nn)DDCBNn8C
RES L,1,(IX+nn) DDCBnn8D
RES 1,(IX+d) DDCBnn8E
RES A1,(IX+nn) DDCBnn8F
RES B,2,(I1X+nn) DDCBnn90
RES C2,(IX+nn) DDCBnn91
RES D,2,(IX+nn)DDCBnn92
RES E2,(IX+nn) DDCBnn93
RES H,2,(IX+nn) DDCBnn94
RES L,2,(IX+nn) DDCBnn95
RES 2,(IX+d) DDCBnn96
RES A2,(IX+nn) DDCBnn97
RES B,3,(1X+nn) DDCBnNn98
RES G3,(IX+nn) DDCBnN99
RES D,3,(IX+nn)DDCBnn9A
RES E,3,(IX+nn) DDCBnn9B
RES H,3,(IX+nn)DDCBNnn9C
RES L,3,(IX+nn) DDCBnn9D
RES 3,(IX+d) DDCBnn9E
RES A,3,(IX+nn) DDCBnn9F
RES B,4,(IX+nn) DDCBNnAO
RES G4,(IX+nn) DDCBnnAT
RES D,4,(IX+nn) DDCBnnA2
RES E4,(IX+nn) DDCBnNnA3
RES H,4,(IX+nn) DDCBnnA4
RES L,4,(IX+nn) DDCBnnA5
RES 4,(IX+d) DDCBnnA6
RES A4,(IX+nn) DDCBnnA7
RES B,5,(1X+nn) DDCBnnAS8
RES G5,(IX+nn) DDCBnnA9
RES D,5,(IX+nn) DDCBnnAA
RES E5,(IX+nn) DDCBNnAB
RES H,5,(IX+nn)DDCBnnAC
RES L,5,(IX+nn) DDCBnnAD
RES 5,(IX+d) DDCBNnAE
RES A,5,(IX+nn) DDCBnnAF
RES B,6,(IX+nn) DDCBnnBO
RES C6,(IX+nn) DDCBnnB1
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RES D,6,(IX+nn) DDCBANB2
RES E6,(1X+nn) DDCBAnB3
RES H,6,(IX*+nn) DDCBAnB4
RES L,6,(1X+nn) DDCBANBS
RES 6,(IX+d) DDCBNnB6
RES A6,(IX+nn) DDCBNnB7
RES B,7,(1X+nn) DDCBAnBS
RES C7,(IX+nn) DDCBANnBY
RES D,7,(IX+nn) DDCBANBA
RES E,7,(1X+nn) DDCBnnBB
RES H,7,(IX+nn) DDCBANBC
RES L,7,(1X+nn) DDCBAnBD
RES 7,(IX+d) DDCBNnBE
RES A 7,(IX*+nn) DDCBNNBF
SET B,0,(IX+nn) DDCBANCO
SET GO,(IX+nn) DDCBNNC1
SET D,0,(IX+nn) DDCBANC2
SET E0,(IX+nn) DDCBNNC3
SET H,0,(1X+nn) DDCBNNC4
SET L,0,(IX+nn) DDCBANC5
SET0,(IX+d) DDCBNnnC6
SET A0,(X+nn) DDCBNNC7
SET B,1,(IX+nn) DDCBNNCS
SET G1,(1X+nn) DDCBNANCY
SET D,1,(1X+nn) DDCBANCA
SET E1,(IX+nn) DDCBNNCB
SET H,1,(X+nn) DDCBANCC
SET L1,(IX+nn) DDCBANCD
SET 1,(IX+d) DDCBnnCE
SET A1,(X+nn) DDCBNnCF
SET B,2,(IX+nn) DDCBNNDO
SET C2,(IX+nn) DDCBAND1
SET D,2,(IX+nn) DDCBNND2
SET E.2,(IX+nn) DDCBNnD3
SET H,2,(IX+nn) DDCBNnD4
SET L,2,(IX+nn) DDCBNnD5
SET2,(IX+d) DDCBnnD6
SET A2,(X+nn) DDCBNnD7
SET B,3,(IX+nn) DDCBNnD8
SET G3,(IX+nn) DDCBANDY
SET D,3,(IX+nn) DDCBANDA
SET E3,(IX+nn) DDCBNnDB
SET H,3,(1X+nn) DDCBANDC
SET L,3,(IX+nn) DDCBNNDD
SET 3,(IX+d) DDCBnnDE
SET A3,(X+nn) DDCBNNDF
SET B,4,(IX+nn) DDCBNNED
SET G4,(X+nn) DDCBNNET
SET D,4,(1X+nn) DDCBNNE2
SET E4,(IX+nn) DDCBNNE3
SET H,4,(X+nn) DDCBNnEA4
SET L4,(IX+nn) DDCBNNES
SET 4,(IX+d) DDCBNnE6
SET A4,(IX+nn) DDCBNNE7
SET B,5,(1X+nn) DDCBNNES
SET G5,(X+nn) DDCBNNE9
SET D,5,(1X+nn) DDCBNNEA
SET £5,(IX+nn) DDCBNNEB
SET H,5,(X+nn) DDCBNNEC
SET L,5,(IX+nn) DDCBNNED
SET 5,(IX+d) DDCBnnEE
SET A5,(1X+nn) DDCBNNEF
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SET B,6,(IX*+nn) DDCBANFO
SET C6,(1X+nn) DDCBANF1
SET D,6,(1X+nn) DDCBANF2
SET E6,(IX+nn) DDCBANF3
SET H,6,(1X+nn) DDCBAnF4
SET L,6,(IX*nn) DDCBANF5
SET 6,(IX+d) DDCBNNF6
SET A6,(1X+nn) DDCBANF7
SET B,7,(IX+nn) DDCBANF8
SET G,7,(1X+nn) DDCBANF9
SET D,7,(1X+nn) DDCBANFA
SET £7,(IX+nn) DDCBANFB
SET H,7,(1X+nn) DDCBANFC
SET L, 7,(IX+nn) DDCBANFD
SET 7,(IX+d) DDCBnnFE
SET A,7,(1X+nn) DDCBANFF

POP IX DDE1nn
EX (SP), IX DDE3nn
PUSH IX DDES5nn
JP (IX) DDE9nn
LD SP, IX DDF9nn
SBCAnN DEnn
RST 3 DF

RET PO EO

POP HL E1

JP PO,nn E2nnnn

EX(SP),HL E3
CALLPO,nn  E4nnnn
PUSH HL E5
AND A,n E6nn

RST 4 E7

RET PE E8

JP (HL) E9

JP PE,nn EAnnnn
EX DE, HL EB
CALLPE,nn  ECnnnn
IN B,(C) ED40nn
OuT (C),B ED41nn
SBCHLBC ED42nn
LD (nn), BC  ED43nnnn
NEG ED44nn
NEG ED44nn
RETN ED45nn
IMO ED46nn
LD I, A ED47nn
IN C,(Q) ED48nn
OUT (Q),C ED49nn
ADCHL,BC ED4Ann
LD BC, (nn) ED4Bnnnn
RETI ED4Dnn
LDRA ED4Fnn
IN D,(C) ED50nn
OuUT (C),D ED51nn
SBCHLDE ED52nn
LD (nn), DE ED53nnnn
IM1 ED56nn
LDA I ED57nn
IN E,(C) ED58nn
OUT (C),E ED59nn
ADCHL,DE EDS5ANN
LD DE, (nn) ED5Bnnnn
IM2 ED5Enn

780 Assembly Language
LD AR
IN H,(C)
OuT (C),H
SBC HL,HL
LD (nn), HL
RRD (HL)
IN L,(C)
OUT (C),L
ADCHL,HL
LD HL, (nn)
RLD (HL)
INF,(©
ouT (O,F
SBC HL,SP
LD (nn), SP
OuUT (C),A
ADC HL,SP
IN A,(C)
LD SP, (nn)
LDI
CcpP
INI
OouT!
LDD
CPD
IND
OouTD
LDIR
CPIR
INIR
OUTIR
LDDR
CPDR
INDR
OUTDR
XOR AN
RST 5
RET P
POP AF
JP P,nn
DI
CALLP,nn
PUSH AF
ORAN
RST 6
RET N
LD SP, HL
JP N,nn
El
CALL N,nn
ADD IY,BC
ADD IY,DE
LD IY, nn
LD (nn), IY
INCIY
INCIYh
DEC IYh
LD IYh,n
ADD IY,IY
LD IY, (nn)
DECIY
INC Y]

ED5Fnn
ED60NN
ED61nn
ED62nn
ED63nnnn
ED67nn
ED68nNn
ED69nNn
ED6ANN
ED6BNnnnn
ED6FNN
ED70nn
ED71nn
ED72nn
ED73nnnn
ED79nn
ED7ANnn
ED7Bnn
ED7Bnnnn
EDAONN
EDATNN
EDA2nn
EDA3Nnn
EDA8NN
EDA9NN
EDAANN
EDABNN
EDBONN
EDB1nn
EDB2nn
EDB3nn
EDB8NN
EDBO9NnNn
EDBANN
EDBBNn
EEnn

EF

FO

F1

F2nnnn
F3
FAnnnn
F5

Fénn

F7

F8

F9
FAnnnn
FB
FCnhnnn
FD0O9nn
FD19nn
FD21nnnn
FD22nnnn
FD23nn
FD24
FD25
FD26nn
FD29nn
FD2Annnn
FD2Bnn
FD2C
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DECIYI

LD IYln

INC (IY+d)
DEC (IY+d)
LD (IY+d), n
ADD IY,SP
LD B,IYh

LD B,IYI

LD B, (IY+d)
LD GlYh

LD GIYI

LD C, (IY+d)
LD D,/Yh

LD D,IYI

LD D, (IY+d)
LD EIYh

LD ElYl

LD E, (IY+d)
LD IYh,B

LD IYh,C

LD IYh,D

LD IYhE

LD IYh,IHh
LD IYh,IHI
LD H, (IY+d)
LD IYh,A

LD IYl,B

LD IYl,C

LD IYl,D

LD IYLE

LD IYl,IHh
LD IYLIHI
LD L, (IY+d)
LD IYLA

LD (IY+d), B
LD (Iy+d), C
LD (IY+d), D
LD (IY+d), E
LD (IY+d), H
LD (IY+d), L
LD (IY+d), A
LD AlYh

LD ALY

LD A, (IY+d)
ADD A IYh
ADD AlYI
ADD A,(lY+d)
ADCA,IYh
ADCAIYI
ADC A,(IY+d)
SUB IYh
SUB IYI
SUB A,(IY+d)
SBCAIYh
SBCALIYI
SBC A,(IY+d)
AND IYh
AND 1Y]
AND A,(IY+d)
XOR IYh
XOR Yl
XOR A,(IY+d)

FD2D
FD2Enn
FD34nn
FD35nn
FD36nnnn
FD39nn
FD44
FD45
FD46nn
FD4C
FD4D
FD4Enn
FD54
FD55
FD56nn
FD5C
FD5D
FD5ENnn
FD60
FD61
FD62
FD63
FD64
FD65
FDe6nN
FD67
FD68
FD69
FD6A
FD6B
FD6C
FD6D
FD6ENN
FD6F
FD70nn
FD71nn
FD72nn
FD73nn
FD74nn
FD75nn
FD77nn
FD7C
FD7D
FD7Enn
FD84
FD85
FD86nn
FD8C
FD8D
FD8Enn
FD94
FD95
FD96NnNn
FDIC
FD9D
FD9ENN
FDA4
FDAS
FDA6NN
FDAC
FDAD
FDAENN
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OR IYh
ORIYI

OR A(IY+d)
CP Ivh
CPIvI

CP (IY+d)
RLC B,(IY+d)
RLC G(IY+d)
RLC D,(1Y+d)
RLC E(IY+d))
RLC H,(1Y+d)
RLC L(1Y+d)
RLC (IY+d)
RLC A(IY+d)
RRC B,(IY+d)
RRC G(IY+d)
RRC D,(IY+d)
RRC E(IY+d)
RRC H,(IY+d))
RRC L,(1Y+d)
RRC (IY+d)
RRC A(IY+dl)
RL B,(IY+d)
RL GIY+d)
RL D,(IY+c)
RL E(IY+d)
RL H,(IY+c)
RL L(IY+d)
RL (IY+d)
RL A(IY+c)
RR B/(IY+c)
RR G(IY+d)
RR D,(IY+d)
RR E(IY+d)
RR H,(IY+d)
RR L(IY+c)
RR (IY+d)
RR A(IY+d)
SLA B,(IY+d)
SLA G(IY+d)
SLA D,(1Y+d)
SLA E(IY+d)
SLA H,(IY+d)
SLA L,(IY+dl)
SLA (IY+d)
SLA A(IY+d)
SRA B,(IY+d)
SRA G(IY+d)
SRA D,(IY+d)
SRA E(IY+d)
SRA H,(IY+d)
SRA L,(1Y+d)
SRA (IY+d)
SRA A(IY+d)
SLL B,(IY+d)
SLL C(IY+dl)
SLL D,(IY+d)
SLL E(IY+d)
SLL H,(1Y+d)
SLL L(IY+d)
SLL (IY+dd)
SLL A(IY+d)
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FDB4
FDB5
FDB6nN
FDBC
FDBD
FDBENn
FDCBnn0OO
FDCBnnO1
FDCBnnO2
FDCBnnO3
FDCBnn04
FDCBNnnO5
FDCBnn06
FDCBnnO7
FDCBNnnO8
FDCBNNn09
FDCBNnOA
FDCBnnOB
FDCBnnOC
FDCBnnOD
FDCBnnOE
FDCBnnOF
FDCBnn10
FDCBnn11
FDCBNnn12
FDCBNnn13
FDCBnn14
FDCBnn15
FDCBnn16
FDCBnn17
FDCBnn18
FDCBnn19
FDCBnn1A
FDCBnn1B
FDCBnn1C
FDCBnn1D
FDCBNnNn1E
FDCBnn1F
FDCBNnn20
FDCBnn21
FDCBnn22
FDCBnn23
FDCBnn24
FDCBnn25
FDCBnn26
FDCBnn27
FDCBnn28
FDCBNnn29
FDCBNn2A
FDCBnn2B
FDCBnn2C
FDCBnn2D
FDCBnn2E
FDCBnn2F
FDCBnn30
FDCBnn31
FDCBnn32
FDCBNnn33
FDCBnn34
FDCBNnn35
FDCBNnn36
FDCBnn37

SRL B,(IY+d)
SRL C(IY+d)
SRL D,(IY+d)
SRL E(IY+d)
SRL H,(1Y+d)
SRL L,(1Y+d)
SRL (IY+d)
SRL A(IY+d)
BIT 0,(1Y+d)
BIT 0,(1Y+d)
BIT 0,(1Y+d)
BIT 0,(1Y+d)
BIT 0,(1Y+d)
BIT 0,1Y+d)
BIT 0,(IY+d)
BIT 0,(1Y+d)
BIT 1,(1Y+d)
BIT 1,1Y+d)
BIT 1,1Y+d)
BIT 1,1Y+d)
BIT 1,(1Y+d)
BIT 1,(1Y+d)
BIT 1,(IY+d)
BIT 1,(1Y+d)
BIT 2,(1Y+d)
BIT 2,(1Y+d)
BIT 2,(1Y+d)
BIT 2,(1Y+d)
BIT 2,(1Y+d)
BIT 2,(1Y+d)
BIT 2,(IY+d)
BIT 2,(1Y+d)
BIT 3,(1Y+d)
BIT 3,(1Y+d)
BIT 3,(1Y+d)
BIT 3,(1Y+d)
BIT 3,(1Y+d)
BIT 3,(1Y+d)
BIT 3,(IY+d)
BIT 3,(1Y+d)
BIT 4,(1Y+d)
BIT 4,(1Y+d)
BIT 4,(1Y+d)
BIT 4,(1Y+d)
BIT 4,(1Y+d)
BIT 4,(1Y+d)
BIT 4,(IY+d)
BIT 4,(1Y+d)
BIT 5,(1Y+d)
BIT 5,(1Y+d)
BIT 5,(1Y+d)
BIT 5,(1Y+d)
BIT 5,(1Y+d)
BIT 5,(1Y+d)
BIT 5,(IY+d)
BIT 5,(1Y+d)
BIT 6,(1Y+d)
BIT 6,(1Y+d)
BIT 6,(1Y+d)
BIT 6,(1Y+d)
BIT 6,(1Y+d)
BIT 6,(1Y+d)

FDCBNnn38
FDCBNnn39
FDCBNN3A
FDCBnn3B
FDCBnn3C
FDCBnn3D
FDCBnn3E
FDCBnn3F
FDCBnn40
FDCBnn41
FDCBnn42
FDCBNnn43
FDCBNnn44
FDCBnn45
FDCBNn46
FDCBnn47
FDCBnn48
FDCBnn49
FDCBnn4A
FDCBnn4B
FDCBnn4C
FDCBnn4D
FDCBnn4E
FDCBnn4F
FDCBNnn50
FDCBNn51
FDCBNnn52
FDCBNnn53
FDCBnn54
FDCBnn55
FDCBnn56
FDCBnn57
FDCBnn58
FDCBnn59
FDCBNN5A
FDCBnn5B
FDCBnn5C
FDCBnn5D
FDCBNN5E
FDCBnn5F
FDCBnn60
FDCBnn61
FDCBnn62
FDCBnn63
FDCBnn64
FDCBnn65
FDCBnn66
FDCBnn67
FDCBnn68
FDCBNN69
FDCBNn6A
FDCBnn6B
FDCBnn6C
FDCBnn6D
FDCBnn6E
FDCBnn6F
FDCBnn70
FDCBNnn71
FDCBnn72
FDCBnn73
FDCBnn74
FDCBnn75

Z80 Assembly Language

BIT 6,(Iy+d) FDCBNn76

BIT 6,(Iy+d) ~ FDCBnn77
BIT 7,(Iv+d) ~ FDCBnn78
BIT 7,(Iv+d) ~ FDCBnn79
BIT 7,(IY+d) ~ FDCBnn7A
BIT 7,(Iy+d) ~ FDCBnn7B
BIT 7,(Iy+d) ~ FDCBnn7C
BIT 7,(Iy+d) ~ FDCBnn7D
BIT 7,(Iy+d) FDCBnn7E
BIT 7,(Iy+d) ~ FDCBnn7F
RES B,0,(1Y+nn) FDCBnn80
RES G0,(IY+nn) FDCBnn81
RES D,0,(IY+nn) FDCBnn82
RES E,0,(IY+nn) FDCBnn83
RES H,0,(IY+nn) FDCBNnn84

RES L,0,(IY+nn) FDCBNn85
RES O,(IY+d) FDCBNn8&6
RES A0,(IY+nn) FDCBnn87
RES B,1,(IY+nn) FDCBnn88
RES G 1,(Iy+nn) FDCBnn89
RES D,1,(IY+nn) FDCBnn8A
RES E1,(IY+nn) FDCBnn8B
RES H,1,(IY+nn) FDCBnn8C
RES L,1,(IY+nn) FDCBnn8D
RES 1,(Iy+d) FDCBNnn8E
RES A 1,(IY+nn) FDCBnn8F
RES B,2,(IY+nn) FDCBNn90
RES G2,(Iy+nn) FDCBnn91
RES D,2,(IY+nn) FDCBNn92
RES E2,(IY+nn) FDCBnn93
RES H,2,(IY+nn) FDCBnn94
RES L,2,(IY+nn) FDCBnn95
RES 2,(IlY+d) FDCBNnn96
RES A2,(IY+nn) FDCBnn97
RES B,3,(IY+nn) FDCBnn98
RES C3,(IY+nn) FDCBnn99
RES D,3,(IY+nn) FDCBnn9A
RES E3,(IY+nn) FDCBNn9B
RES H,3,(IY+nn) FDCBnn9C
RES L,3,(IY+nn) FDCBnn9D
RES 3,(Iy+d) FDCBNn9E
RES A3,(IY+nn) FDCBnn9F
RES B/4,(1Y+nn) FDCBnnAO
RES C4,(Iy+nn) FDCBnnA1
RES D,4,(IY+nn) FDCBnnA2
RES E4,(IY+nn) FDCBnnA3
RES H,4,(IY+nn) FDCBnnA4
RES L,4,(IY+nn) FDCBnnA5
RES 4,(IYy+d) FDCBNnnA6
RES A4,(IY+nn) FDCBnnA7
RES B,5,(IY+nn) FDCBNnA8
RES G5,(Iy+nn) FDCBNnA9
RES D,5,(IY+nn) FDCBnnAA
RES E5,(IY+nn) FDCBnnAB
RES H,5,(IY+nn) FDCBnnAC
RES L,5,(1Y+nn) FDCBnnAD
RES 5,(Iy+d) FDCBNnnAE
RES A5,(IY+nn) FDCBnnAF
RES B,6,(IY+nn) FDCBnnBO
RES C6,(IY+nn) FDCBnnB1
RES D,6,(IY+nn) FDCBnnB2
RES E6,(IY+nn) FDCBNnB3
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RES H,6,(1Y+nn) FDCBnnB4
RES L,6,(IY+nn) FDCBnnB5
RES 6,(IY+d) FDCBNnnB6
RES A6,(IY+nn) FDCBnnB7
RES B,7,(1Y+nn) FDCBnnB8
RES G7,(IY+nn) FDCBnnB9
RES D,7,(1Y+nn) FDCBnnBA
RES E7,(1Y+nn) FDCBnnBB
RES H,7,(1Y+nn) FDCBnnBC
RES L,7,1Y+nn) FDCBnnBD
RES 7,(Iy+d) FDCBNnnBE
RES A 7,(Iy+nn) FDCBnnBF
SET B,0,(IY+nn) FDCBnnCO
SET GO,(IY+nn) FDCBnnC1
SET D,0,(IY+nn) FDCBnn(C2
SET E0,(IY+nn) FDCBnn(C3
SET H,0,(Iy+nn) FDCBnnC4
SET L,0,(IY+nn) FDCBnnC5
SET 0,(Iy+d) FDCBnnC6
SET A0,(IY+nn) FDCBnnC7
SET B,1,(IY+nn) FDCBnnC8
SET G1,(Iv+nn) FDCBnnC9
SET D,1,(Iy+nn) FDCBnnCA
SET E1,(Iy+nn) FDCBnnCB
SET H,1,(Iy+nn) FDCBnnCC
SET L,1,(IY+nn) FDCBnnCD
SET 1,(Iy+d) FDCBnnCE
SET A1,(IY+nn) FDCBnnCF
SET B,2,(IY+nn) FDCBnnDO
SET G2,(IY+nn) FDCBnnD1
SET D,2,(Iy+nn) FDCBnnD2
SET E2,(IY+nn) FDCBnnD3
SET H,2,(IY+nn) FDCBnnD4
SET L,2,(IY+nn) FDCBnnD5
SET 2,(Iy+d) FDCBnnD6
SET A2,(IY+nn) FDCBnnD7
SET B,3,(IY+nn) FDCBnnD8
SET C3,(IY+nn) FDCBnnD9
SET D,3,(Iy+nn) FDCBNnDA
SET E3,(Iy+nn) FDCBnnDB
SET H,3,(Iy+nn) FDCBnnDC
SET L,3,(Iy+nn) FDCBnnDD
SET 3,(Iy+d) FDCBnnDE
SET A3,(IY+nn) FDCBnnDF
SET B/4,(IY+nn) FDCBnnEO
SET C4,(IY+nn) FDCBnnE1
SET D,4,(IY+nn) FDCBnnE2
SET E4,(Iy+nn) FDCBnnE3
SET H,4,(IY+nn) FDCBnnE4
SET LA4,(IY+nn) FDCBnnES5
SET 4,(Iy+d) FDCBnnE6
SET A4,(IY+nn) FDCBnnE7
SET B,5,(IY+nn) FDCBnnES
SET G5,(Iv+nn) FDCBnnE9
SET D,5,(Iy+nn) FDCBnnEA
SET E5,(Iy+nn) FDCBnnEB
SET H,5,(Iy+nn) FDCBnnEC
SET L,5,(Iy+nn) FDCBnnED
SET 5,(Iy+d) FDCBnnEE
SET A5,(Iv+nn) FDCBnnEF
SET B,6,(IY+nn) FDCBnnFO
SET G6,(IY+nn) FDCBnnF1
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SET D,6,(IY+nn) FDCBnnF2
SET E6,(IY+nn) FDCBNnnF3
SET H,6,(IY+nn) FDCBnnF4
SET L,6,(IY+nn) FDCBnnF5
SET 6,(IY+d) FDCBNnnF6
SET A6,(IY+nn) FDCBnnF7
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SET B,7,(1Y+nn) FDCBNnF8
SET G 7,(IY+nn) FDCBnnF9
SET D,7,(IY+nn) FDCBnnFA
SET E,7,(IY+nn) FDCBnnFB
SET H,7,(Iy+nn) FDCBnnFC
SET L,7,(Iy+nn) FDCBnnFD

Z80 Assembly Language

SET 7,(Iy+d) FDCBnnFE LD SP, IY
SET A 7,(IY+nn) FDCBnnFF CPn
POP IY FDETnNn RST 7

EX(SP),IY  FDE3nn
PUSH IY FDE5nN
JP(IY) FDE9NN
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FDFONn
FEnn
FF

103/ 107



6.3 - Opcode Matrix

Instructions shown in an Opcode Matrix

Z80 Assembly Language

NOP LD BC, nn LD (BC), A INC BC INCB DECB DB n RLCA EX AF, AF' ADD HL,BC LD A, (BQ) DECBC INCC DECC bCn RRCA
0 1 4|3 10 |1 711 6 (1 41 4|2 71 4 (1 1 1 (1 71 6 (1 411 2 7 4
01nnnn 02 03 04 05 06nn 07 09 0A 0B 0C 0D OEnn OF
LD DE, nn LD (DE), A INC DE INCD DECD LDD, n RLA ADD HL,DE LD A, (DE) DEC DE INCE DECE DEnN RRA
10 |1 711 6 (1 411 4 711 4 1 1|1 711 1 411 2 7 4
11nnnn 12 13 14 15 16nn 17 19 1A 1B 1C 1D 1Enn ll7
LDHL,nn | LD (nn), HL INC HL INCH DECH LDH,n DAA ADD HLHL | LD HL, (nn) DEC HL INCL DECL DL n CPL
6 (1 41 4 1 4 1 113 16 |1 6 (1 411 2 7 4
21nnnn 22nnnn 23 24 25 26nn 27 29 2Annnn 2B 2C 2D 2Enn 2F
LD SP, nn LD (nn), A INC SP INC (HL) DEC (HL) LD (HL), n SCF ADD HL,SP LD A, (nn) DECSP INCA DECA DA N CCF
10 |3 1 6 (1 1 1112 10 4 1 113 131 6 (1 411 2 7 4
31nnnn 32nnnn 33 34 35 36nn 37 39 3Annnn 3B 3C 3D 3Enn 3F
LDB,C LDB,D LDBE DB H LDB L LD B, (HL) LDB A LbCC LDC D LDCE LDCH DG L LD C, (HL) LDCA
1 411 41 411 41 4 (1 411 7|1 411 1 41 41 41 411 1 7 4
40 4 42 43 44 45 46 47 48 49 4A 4B 4c 4D 4E 4F
LDD,B DD, C LDD, D LDD, E LD D, H LDD, L LD D, (HL) LDD,A LDEB LDEC LDED LDEE LDEH LDEL LDE (HL) LDEA
5 1 41 41 411 411 41 41 71 41 1 411 411 41 411 1 7 4
50 51 52 53 54 5] 56 57 58 59 5A 5B &€ 5D SE 5F
LDH,B LDH,C LDH, D LDH,E LDHH LDH, L LD H, (HL) LDH,A DL B DL C DL D LDLE LDL H DL L LD L, (HL) LDL A
6 1 41 411 41 41 4 (1 41 7|1 411 1 41 41 41 41 1 7 4
60 61 62 63 64 65 66 67 68 69 6A 6B 6C 6D 6E 6F
LD (HL), B LD (HL), C LD (HL, D LD (HL) E LD (HL), H LD (HL), L HALT LD (HL), A LDAB LDA C LDA D LDAE LDAH LDA L LD A, (HL) LDA A
7 1 71 701 71 71 71 711 411 71 1 411 4 (1 41 411 1 7 4
70 71 72 73 74 B 76 77 78 79 7A 7B 7C 7D 7E 7F
ADD AB ADDAC ADDAD ADD AE ADD AH ADDAL ADD A,(HL) ADD AA ADCAB ADCAC ADCAD ADCAE ADCAH ADCAL ADCA,HL) ADCAA
8 1 41 4 (1 41 41 4 (1 41 71 411 1 41 41 4 (1 41 1 7 4
80 81 82 83 84 85 86 87 88 89 8A 8B 8C 8D 8E 8F
SUBAB SUBAC SUBAD SUBAE SUBAH SUBAL SUBA,(HL) SUBAA SBCAB SBCAC SBCAD SBCAE SBCAH SBCAL SBCA(HL) SBCAA
9 1 411 41 41 411 41 41 71 41 1 41 41 41 411 1 7 4
90 91 92 93 94 95 96 97 98 99 9A 9B 9C 9D 9E 9F
ANDAB ANDAC ANDAD AND AE AND AH AND AL AND A,(HL) ANDAA XORAB XORAC XORAD XORAE XORAH XORAL XORA,(HL) XORAA
A 1 41 411 411 41 4 (1 401 711 411 1 411 41 4 (1 411 1 7 4
A0 Al A2 A3 A4 A5 A6 A7 A8 A9 AA AB AC AD AE AF
ORAB ORAC ORAD ORAE ORAH ORAL ORA,(HL) ORAA CPB cpC CPD CPE CPH CPL CP (HL) CPA
B 1 4 (1 41 411 41 41 41 71 7 4
B2 B3 BS B6 BE BF
PUSH BC ADD An ADCAN RST1
1 112 1 7 "
s Cénn CEnn CF
OUT(n)A PUSH DE SUBAN INA(n) SBCAN RST3
1 " 1 1"
D3nn D5 Dénn DBnn DEnn DF
PUSH HL AND An XORAN RSTS
1 1|2 711 7 "
ES E6nn EEnn EF
PUSH AF ORAN LD SP, HL CPn RST7
1 112 71 7 1"
F5 Fénn FEnn FF
Opcode Matrix Legend
Instruction
Size bytes cycle count | [Register| [Memory| [Implicit Interrupt| |Special Undefined
Opcode hex
Opcodes with prefix 0xCB
RLCB RLCC RLCD RLCE RLCH RLCL RLC (HL) RLCA RRCB RRCC RRCD RRCE RRCH RRCL RRC (HL) RRCA
2 8|2 82 8|2 8|2 82 8|2 8|2 82 8|2 8|2 8|2 82 8|2 8 15 8
CB0ONN CBO1nn CB02nn CBO3nn CBO4nn CBOSnn CBO6NN CBO7nn CBO8nn CB09nn CBOANn CBOBnn CBOCnn CBODNnNn CBOENn CBOFnn
RLB RLC RLD RLE RLH RLL RL(HD RLA RRB RRC RRD RRE RRH RRL RR (HL) RRA
2 8|2 8|2 8|2 8|2 8|2 8|2 15 |2 82 8|2 8|2 8|2 8|2 8|2 8|2 1512 8
CB10nn CB11nn CB12nn CB13nn CB14nn CB15nn CB16nn CB17nn CB18nn CB19nn CB1Ann CB1Bnn CB1Cnn CB1DNn CB1ENN CB1Fnn
SLAB SLAC SLAD SLAE SLAH SLAL SLA(HL) SLAA SRAB SRAC SRAD SRAE SRAH SRAL SRA (HL) SRAA
2 8|2 82 8|2 8|2 82 8|2 15 |2 8|2 8|2 8|2 8|2 82 8|2 8|2 1512 8
CB20nn CB21nn CB22nn CB23nn CB24nn CB25nn CB26nn CB27nn CB28nn CB29nn CB2Ann CB2Bnn CB2Cnn CB2Dnn CB2Enn CB2Fnn
SRLB SRLC SRLD SRLE SRLH SRLL SRL(HL) SRLA
3 2 8|2 8|2 8|2 8|2 8|2 8|2 152 8
CB38nn CB39nn CB3Ann CB3Bnn CB3Cnn CB3Dnn CB3Enn CB3Fnn
BITO,B BITO,C BITO,D BITO,E BITOH BITO,L BITO,(HL) BITOA BIT1,B BIT1,C BIT1,D BIT1E BIT1,H BIT1,L BIT1,(HL) BIT1,A
2 82 82 8|2 8|2 82 8|2 122 82 8|2 8|2 8|2 82 8|2 8|2 12 8
CB40nn CB41nn CB42nn CB43nn CB44nn CB45nn CB46nn CB47nn CB48nn CB49nn CB4Ann CB4Bnn CB4Cnn CB4Dnn CB4Enn CB4Fnn
BIT2,B BIT2,C BIT2,D BIT2,E BIT2H BIT2,L BIT2,(HL) BIT2,A BIT3,B BIT3,C BIT3,D BIT3,E BIT3,H BIT3,L BIT3,(HL) BIT3,A
2 8|2 8|2 8|2 8|2 8|2 8 122 8|2 8|2 8|2 8|2 8|2 8|2 8 12 8
CB50nn CB51nn CB52nn CB53nn CB54nn CB55nn CB56nn CB57nn CB58nn CB59nn CB5Ann CB5Bnn CB5Cnn CB5Dnn CBSENn CBSFnn
BIT4,B BIT4,C BIT4,D BIT4E BIT4H BIT4,L BIT 4,(HL) BIT4A BIT5,B BIT5,C BIT5D BIT5,E BIT5,H BIT5,L BIT5,(HL) BIT5A
2 8|2 82 8|2 8|2 82 12 8|2 8|2 8|2 8|2 82 8|2 8 12 8
CB60NN CB61nn CB62nn CB63nn CB64nn CB65NNn CB66NN CB67nn CB68nNn CB69Nn CB6ANN CB6BNN CB6Cnn CB6DNN CB6ENN CB6FNN
BIT6,B BIT6,C BIT6,D BIT6,E BIT6H BIT6,L BIT6,(HL) BIT6,A BIT7,B BIT7,C BIT7,D BIT7.E BIT7,H BIT7,L BIT7,(HL) BIT7,A
2 8|2 8|2 8|2 8|2 8|2 8|2 12|12 82 8|2 8|2 82 8|2 8|2 8|2 122 8
CB70nn CB71nn CB72nn CB73nn CB74nn CB75nn CB76nn CB77nn CB78nn CB79nn CB7Ann CB7Bnn CB7Cnn CB7Dnn CB7Enn CB7Fnn
RESO,B RESO,C RESO,D RESO,E RESO,H RESO,L RESO,(HL) RESO,A RES1,B RES1,C RES1,D RES1,E RES1,H RES1,L RES1,(HL) RES1,A
2 8|2 8|2 8|2 8|2 82 8|2 15 |2 8|2 8|2 8|2 8|2 8|2 8|2 8|2 1512 8
CB8ONN CB81nn CB82nn CB83nn CB84nn CB85nn CB86NN CB87nn CB88nn CB89Nn CB8ANN CB8Bnn CB8Cnn CB8Dnn CB8ENN CB8Fnn
RES2,B RES2,C RES2,D RES2,E RES2,H RES2,L RES 2,(HL) RES2,A RES3,B RES3,C RES3,D RES3,E RES3,H RES3,L RES 3,(HL) RES3,A
2 8|2 8|2 8|2 8|2 82 8|2 15 |2 82 8|2 8|2 8|2 8|2 8|2 8|2 15 |2 8
C€B90Nn CB91nn CB92nn CB93nn CB94nn CB95nn CB96nn CB97nn CB98nn CB99nn CB9ANN CB9Bnn CB9Cnn CB9DNN CB9ENN CB9FNn
RES4,B RES4,C RES4,D RES4,E RES4,H RES4,L RES 4,(HL) RES4,A RES5,B RES5,C RES5,D RESS5,E RES5,H RES5,L RES5,(HL) RES5,A
A 2 8|2 8|2 8|2 8|2 8|2 8|2 15 |2 8|2 8|2 8|2 8|2 8|2 8|2 8|2 15 8
CBAONN CBATNN CBA2nn CBA3nn CBA4nn CBASNNn CBAG6NN CBA7nn CBA8NN CBA9Nn CBAANN CBABNn CBACNn CBADNNn CBAENN CBAFNN
RES6,B RES6,C RES 6,0 RES6,E RES6,H RES6,L RES 6,(HL) RES6,A RES7,B RES7,C RES7,D RES7,E RES7,H RES7,L RES7,(HL) RES7,A
B 2 8|2 82 8|2 8|2 82 8|2 15 82 8|2 8|2 8|2 82 8|2 8 1512 8
CBBONn CBB1nn CBB2nn CBB3nn CBB4nn CBBSnn CBB6NN CBB7nn CBB8nn CBBINn CBBANn CBBBnn CBBCnn CBBDnn CBBENn CBBFnn
SETO,B SETO,C SETO,D SETO,E SETOH SETO,L SET0,(HL) SETO,A SET1,B SET1,C SET1,D SET1,E SET1,H SET1,L SET1,(HL) SET1,A
c 2 8|2 8|2 8|2 8|2 8|2 8|2 15 |2 8|2 8|2 8|2 8|2 8|2 8|2 8|2 15 8
CBCONn CBC1nn CBC2nn CBC3nn CBC4nn CBCSnn CBC6NN CBC7nn CBC8nn CBCINn CBCANn CBCBnn CBCCnn CBCDNn CBCEnn CBCFnn
SET2,B SET2,C SET2,D SET2,E SET2,H SET2,L SET 2,(HL) SET2,A SET3,B SEIRE SET3,D SE[RIE SET3,H Sl SET 3,(HL) SET3,A
D 2 8|2 82 8|2 8|2 82 8|2 15 |2 8|2 8|2 8|2 8|2 82 8|2 8 1512 8
CBDONn CBD1nn CBD2nn CBD3nn CBD4nn CBD5nn CBD6NN CBD7nn CBD8nn CBD9Nn CBDANN CBDBnn CBDCnn CBDDnn CBDEnn CBDFnn
SET4,B SET4,C SET4,D SET4.E SET4,H SET4,L SET4,(HL) SET4,A SET5,B SET5,C SET5,D SETS,E SET5,H SETS5,L SET 5,(HL) SET5,A
2 8|2 8|2 8|2 8|2 8|2 8|2 15 |2 8|2 8|2 8|2 8|2 8|2 8|2 8|2 152 8
CBEONn CBETnn CBE2nn CBE3nn CBE4nn CBESNN CBE6NN CBE7nn CBE8nn CBE9Nnn CBEANN CBEBnn CBECnn CBEDnn CBEENn CBEFNN
SET6,B SET6,C SET6,D SET6,E SET6,H SET6,L SET 6,(HL) SET6,A SET7,B SET7,C SET7,D SET7,E SET7,H SET7,L SET 7,(HL) SET7,A
2 8|2 82 8|2 8|2 2 8|2 15 |2 8|2 8|2 8|2 8 2 8|2 8 1512
CBFONN CBF1nn CBF2nn CBF3nn CBF4nn CBF5nn CBF6nn CBF7nn CBF8NN CBF9NN CBFANN CBFBnn CBFCnn CBFDnn CBFENn CBFFnn
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Opcodes with prefix 0xDD

Z80 Assembly Language

LD (IX+d), B | LD (IX+d),C | LD (IX+d),D | LD (IX+d) E
3 193 193 19 (3
DD70nn DD71nn DD72nn DD73nn

LD (IX+d), H | LD (IX+d), L

DD74nn

19
DD75nn

g 19
DD46nn

LD D, (IX+d)

3 19
DD56nn
LD H, (IX+d)

3 19
DD66nn

3

LD (IX+d), A

19
DD77nn

ADD IX,BC
0 2 15
DD09nn
ADD IX,DE
1 2 15
DD19nn
LDIX,nn | LD(nn), IX INC IX ADD XX | LDIX,(nn)
2 4 14 |4 20 |2 10 2 15 |4 20 |2 10
DD21nnnn | DD22nnnn DD23nn DD29nn DD2Annnn DD2Bnn
LD (X+d), n ADD IX,SP
3 19 2 15
DD34nn DD35nn DD36nnnn DD39nn
LD B, (IX+d) LD C, (X+d)

8 19
DD4Enn

LD E, (IX+d)

8 19
DDS5Enn
LD L, (IX+d)
3 19
DD6ENNn
LD A, (IX+d)
3 19

DD7Enn

2 6
DDF9nn

ADD A,(IX+d) ADC A, (IX+d)
8 8 19
DD8ENn
SUB A(IX+d) SBC A,(IX+d)
9 3 19 1 19
DD96nn DD9ENn
AND A (IX+d) XOR A,(IX+d)
A 19 8 19
DDA6NN DDAENN
ORA,(IX+d) CP (IX+d)
B 3 19 3 19
DDB6nn DDBENN
POP IX EX(SP), IX PUSH IX
E 2 14 2 23 2 15
DDE1nn DDE3nn DDE5nn
LD SP, IX

Opcodes with prefix 0xDDCB
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RLC (IX+d)
4 23
DDCBnn06

RL (IX+d)

4 23
DDCBnn16
SLA (IX+d)

4 23
DDCBNn26

BITO,(IX+d)
4 20
DDCBnn46

BIT2,(IX+d)

4 20
DDCBNn56

BIT 4,(X+d)

4 20
DDCBNn66

BIT6,(IX+d)

4 20
DDCBNn76
RES 0,(1X+d)

4 23
DDCBNNB6
RES 2,(IX+d)

4 23
DDCBNn96

RES 4,(1X+d)

4 23
DDCBNnnA6

RES 6,(IX+d)

4 23
DDCBnnB6

SETO,(Ix+d)

4 23
DDCBNnC6
SET 2,(IX+d)

4 23
DDCBNnD6
SET 4,(IX+d)

4 23
DDCBnnE6
SET 6,(IX+d)

4 23
DDCBnnF6
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RRC (IX+d)
4 23
DDCBNnOE

RR (IX+d)

4 23
DDCBnn1E
SRA (IX+d)

4 23
DDCBnn2E
SRL(IX+d)

23]
DDCBnn3E
BIT1,(X+d)

4 20
DDCBnn4E

BIT3,(X+d)

4 20
DDCBNnSE

BIT5,(IX+d)

4 20
DDCBnn6E

BIT7,(X+d)

4 20
DDCBnn7E
RES 1,(X+d)

4 23
DDCBnn8E
RES 3,(IX+d)

4 23
DDCBnn9E

RES 5,((X+d)

4 23]
DDCBnnAE

RES7,(IX+d)

4 23
DDCBNnnBE

SET1,(X+d)

4 23]
DDCBnnCE
SET 3,(IX+d)

4 23
DDCBNnDE
SET5,(IX+d)

4 23
DDCBNnnEE
SET7,(IX+d)

4 23
DDCBnnFE
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Opcodes with prefix OXED

Z80 Assembly Language

INB,(C) OouT (OB SBCHL,BC | LD (nn), BC NEG RETN MO DI A INC(Q) OuT(),C ADCHLBC | LD BC, (nn) RETI LDR A
2 122 12|12 15 |4 20 |2 412 14 |2 8|2 42 122 12 |2 15 |4 20 2 14 2 4
ED40nn ED41nn ED42nn ED43nnnn ED44nn ED45nn ED46nn ED47nn ED48nn ED49nn ED4Ann ED4Bnnnn ED4Dnn ED4Fnn
IND,© ouT(OD SBCHLDE | LD (nn), DE (L% LDA I INE(C) OUT(O)\E ADCHLDE [ LD DE, (nn) M2 LDAR
2 122 122 15 |4 20 2 8|2 9|2 122 122 15 |4 20 2 8|2 9
ED50nn ED51nn ED52nn ED53nnnn ED56nn ED57nn ED58nn ED59nn EDSAnn ED5Bnnnn EDSEnn ED5Fnn
INH,C) OUT(CH | SBCHLHL | LD (nn), HL RRD (HL) INL(C) OUT(CL | ADCHLHL | LD HL, (nn) RLD (HL)
2 12 |2 1212 15 |4 20 2 18 |2 12|12 12 |2 15 |4 20 2 18
ED60nn ED61nn ED62nn ED63nnnn ED67nn ED68nn ED69nn ED6ANN ED6Bnnnn ED6Fnn
SBCHL,SP LD (nn), SP OUT(OA ADC HL,SP LD SP, (nn)
7 2 15 |4 20 2 12 (2 15 (4 20
ED72nn ED73nnnn ED79nn ED7Ann ED7Bnnnn
LDI CPI INI oum LbD CPD IND ouTD
A 16 |2 16 |2 16 |2 16 16 |2 16 |2 16 |2 16
EDAONN EDATNNn EDA2nn EDA3nn EDA8NN EDA9Nn EDAANN EDABNNn
LDIR CPIR INIR OUTR LDDR CPDR INDR OUTDR
2 21 |2 21 |2 212 21 2 21 |2 212 21 |2 21
EDBONn EDB1nn EDB2nn EDB3nn EDB8nn EDB9nn EDBANn EDBBnn
Opcodes with prefix OxFD
ADD IY,BC
0 2 5
FDO9nn
ADD IY,DE
1 2 15
FD19nn
LDIY, nn LD (nn), IV INCIY ADD IY,lY LDIY, (hn)
2 4 14 |4 20 |2 10 2 15 |4 20 |2 10
FD21nnnn | FD22nnnn FD23nn FD29nn FD2Annnn FD2Bnn
INC(Y+d) | DEC(V+d) | LD(¥+d),n ADD IV, 5P
3 8 23 |3 23 |4 19 2 15
FD34nn FD35nn FD36nnnn FD39nn

193 193 193 19
FD70nn FD71nn FD72nn FD73nn

LD(V+d),B | LD(V+d),C | LD(Y+d),D | LD (+d),E

19
FD74nn

LD (V+d), H

LD B, (Iv+d)

LD H, (IY+d)
3 19
FD66nn

LD (Iv+d), L

19
FD75nn

LD (V+d), A

19
FD77nn

ADD A(IY+d)

LD C, (Iv+d)

LD L, (Iv+d)

3

19
FD6ENN

LD A, (iY+d)

3 19
FD7Enn

ADCA(IY+d)

8 3 19 3 19
FD86nn FD8ENn
SUBA(IY+d) SBCA(Iv+d)
9 1 19
FD9ENn
XOR A(IV+d)
A 3 19
FDAENn
ORA/(IY+d) CP (Iv+d)
B 2} 19 8 19
FDB6NN FDBENn
POPIY EX(SP), IY PUSH IY
E 2 14 2 23 15
FDETnn FDE3nn FDESnn
LD SP, IY
F 2 6
FDF9nn
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Z80 Assembly Language

Opcodes with prefix 0xXFDCB

RLC (IV+d) RRC (IV+d)

4 23 4 23
FDCBNn06 FDCBnNnOE
RL(IY+d) RR (IY+d)

4 23 4 23
FDCBNn16 FDCBNNn1E

SLA(Y+d) SRA(IV+d)

4 23 4 23
FDCBNn26 FDCBnNn2E

SRL(IY+d)

4 23
FDCBnNn3E

BITO,(IV+d) BIT1,(Y+d)

4 20 4 20
FDCBNnn46 FDCBnn4E
BIT2,(v+d) BIT 3,(I+d)

4 20 4 20
FDCBNNS6 FDCBNNSE
BIT 4,(IV+d) BIT 5,(1Y+d)

4 20 4 20
FDCBNNn66 FDCBNNn6E
BIT6,(Iv+d) BIT7,(I¥+d)

4 20 4 20
FDCBNn76 FDCBnNn7E

RESO,(IY+d) RES 1,(Iv+d)

4 23 4 23
FDCBNn86 FDCBNn8E

RES2,(IV+d) RES 3,(IY+d)

4 23 4 23
FDCBNn96 FDCBnNn9E

RES4,(IY+d) RES 5,(IY+d)

4 23 4 23
FDCBNNA6 FDCBNnAE
RES6,(I¥+d) RES 7,(I¥+d)

4 23
FDCBNNBE
SETO,(IY+d) SET 1,(IY+d)
4 23 4 23
FDCBNNC6 FDCBNCE
SET 2,(IV+d) SET3,(IY+d)
4 23 4 23
FDCBNND6 FDCBNNDE
SET4,(IY+d) SET5,(IY+d)
4 23 4 23
FDCBNNEG FDCBNEE
SET6,(IY+d) SET7,(IY+d)

4 23 4 23
FDCBnnF6 FDCBnnFE
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