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The eZ80™ is ZiLOG’s next-generation Z80™ processor. The eZ80 provides 16 
times the performance of a traditional Z80. The multiple operating modes of the 
processor allows Z80 and Z180 code to be run without change in the same appli-
cation with new code, that takes advantage of the eZ80’s 16-MB linear addres
space and enhanced instruction set. These features provide customers perfo
mance comparable to 16-bit processors with the form factor and power savin
an 8-bit processor. At the same time, the eZ80 remains 100% Z80 code-com
ible, reducing customer development time.

The eZ80 also features a Multiply and Accumulate engine, which enables 
customers to attack signal-processing applications that require polynomial ca
lations, such as basic filters. 

The eZ80 is internet-ready. ZiLOG can provide a complete TCP/IP stack, 
allowing for rapid internet connectivity.

The eZ80 also features ZiLOG’s Debug Interface (ZDI). This two-pin interfac
allows advanced debugging features without the cost and difficulty and unce
tainty of an in-circuit emulator.

The eZ80 is a licensable soft core, allowing rapid integration into designs.

&'6#+.'&�&'5%4+26+10

Z80 High-Performance Microprocessor Core. The eZ80 is one of the fastest 8-
bit CPUs available today, executing code 4 times faster than a standard Z80
ating at the same clock speed. The increased processing efficiency can be u
improve available bandwidth or to decrease power consumption.

Both the increased clock speed and processor efficiency features provides e
customers 16 times the processing performance. This processing power riva
performance customers would normally expect from 16-bit microprocessors.

16 MB Linear Address. The eZ80 is also the first 8-bit microprocessor to supp
16 MB linear addressing—a feature that addresses large memories that supp
complex software applications. 

Each software module, or each task under a real-time executive or operating
system, can operate in Z80-compatible (64 KB) mode, Z80180-compatible m
(1 MB MMU) mode, or full 24-bit (16 MB) address mode.

Internet-Ready. A complete TCP/IP stack is also offered so customers can de
products that connect to the Internet.

Multiply and Accumulate. A Multiply and Accumulate engine operates in 
parallel with the eZ80 processor to calculate a sum of products that is the co
digital signal processing. The MAC provides 16x16 multiply and 40-bit accum
lation.

ZDI. The ZiLOG Debug Interface is a 2-pin communication port. When used w
the ZiLOG Develop Suite (ZDS) software, ZDI provides on-chip emulation. 
25�������</2���� G<�� �
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The eZ80 is ZiLOG’s fourth-generation Z80 processor core. It is the basis of 
new family of integrated microprocessors, and includes the following feature

• Upward-code-compatible from Z80 & Z180

• Several address-generation modes including 24-bit linear addressing

• 24-bit registers and ALU

• One-clock-minimum bus cycles

• Optional autonomous Multiply-Accumulate engine for DSP applications

$.1%-�&+#)4#/

Figure 1 is a block diagram of the eZ80.
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Figure 2 illustrates the logic diagram of the eZ80. Table 1 describes the processor 
and device pins. 
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A23
A22
A21
A20
A19
A18
A17
A16
A15
A14
A13
A12
A11
A10
A9
A8
A7
A6
A5
A4
A3
A2
A1
A0

MREQ
IORQ

RD
WR

MRD
MWR
IORD
IOWR
INTAK

BUSACK
INSTRD

RETI

D7
D6
D5
D4
D3
D2
D1
D0

CLK

RESET

WAIT

INT0
BUSREQ

NMI

HALT
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5[ODQN (WPEVKQP 6[RG &GUETKRVKQP

#�� � #FFTGUU�$WU $KFKTGEVKQPCN����
UVCVG

6JGUG�NKPGU�UGNGEV�C�NQECVKQP�KP�OGOQT[�QT�+�1�
URCEG�VQ�DG�TGCF�QT�YTKVVGP��6JG�G<���FQGU�PQV�
FTKXG�VJGUG�NKPGU�FWTKPI�4GUGV�QT�GZVGTPCN�DWU�
CEMPQYNGFIG�E[ENGU�

$75#%- $WU�
#EMPQYNGFIG

1WVRWV��CEVKXG�
.QY

6JG�G<���TGURQPFU�VQ�C�.QY�QP�$754'3��D[���
UVCVKPI�VJG�CFFTGUU��FCVC��CPF�EQPVTQN�UKIPCNU�CPF�
FTKXKPI�VJKU�NKPG�.QY�

$754'3 $WU�TGSWGUV +PRWV��CEVKXG�
.QY

'ZVGTPCN�FGXKEGU�ECP�HQTEG�VJG�G<���VQ�TGNGCUG�
VJG�DWU�HQT�VJGKT�WUG��D[�FTKXKPI�VJKU�NKPG�.QY�

%.- %NQEM +PRWV 6JG�OCUVGT�ENQEM�QH�VJG�G<���

&� � &CVC�$WU $KFKTGEVKQPCN����
UVCVG

6JGUG�NKPGU�VTCPUHGT�KPHQTOCVKQP�VQ�CPF�HTQO�
+�1�CPF�OGOQT[�FGXKEGU��6JG�G<���FTKXGU�VJGUG�
NKPGU�QPN[�FWTKPI�YTKVG�E[ENGU�

*#.6 *CNV 1WVRWV��CEVKXG�
.QY

#�NQY�QP�VJKU�RKP�KPFKECVGU�VJCV�VJG�G<���KU�
UVQRRGF�DGECWUG�QH�C�*#.6�QT�5.2�KPUVTWEVKQP�

+0564& +PUVTWEVKQP�
4GCF

1WVRWV��CEVKXG�
.QY����UVCVG

+0564&�.QY�
YKVJ�/4'3�CPF�/4&�.QY��
KPFKECVGU�VJCV�VJG�G<���KU�HGVEJKPI�CP�KPUVTWEVKQP�
HTQO�OGOQT[��6JG�G<���FQGU�PQV�FTKXG�VJKU�NKPG�
FWTKPI�4GUGV��PQT�FWTKPI�DWU�CEMPQYNGFIG�E[ENGU�

+06� +PVGTTWRV�
4GSWGUV��

+PRWV��CEVKXG�
.QY

'ZVGTPCN�FGXKEGU�ECP�FTKXG�VJKU�NKPG�.QY�VQ�
TGSWGUV�CP�KPVGTTWRV��6JG�RTQEGUUQT�TGURQPFU�VQ�
VJKU�TGSWGUV�CV�VJG�GPF�QH�VJG�EWTTGPV�KPUVTWEVKQP�
E[ENG�KH�KV�KU�GPCDNGF��CPF�VJG�0/+�CPF�$754'3�
UKIPCNU�CTG�KPCEVKXG��

+06#- +PVGTTWRV�
#EMPQYNGFIG

1WVRWV��CEVKXG�
.QY����UVCVG

+06#-�.QY�KPFKECVGU�VJCV�VJG�G<���KU�
CEMPQYNGFIKPI�CP�KPVGTTWRV�TGSWGUV�QP�+06���6JG�
G<���FQGU�PQV�FTKXG�VJKU�NKPG�FWTKPI�4GUGV��PQT�
FWTKPI�DWU�CEMPQYNGFIG�E[ENGU�

+14& +�1�4GCF 1WVRWV��CEVKXG�
.QY����UVCVG

+14&�.QY�KPFKECVGU�VJCV�VJG�G<���KU�TGCFKPI�FCVC�
HTQO�C�NQECVKQP�KP�+�1�URCEG��6JG�CFFTGUUGF�+�1�
FGXKEG�WUGU�VJKU�UKIPCN�VQ�ICVG�FCVC�QPVQ�VJG�FCVC�
DWU��6JG�G<���FQGU�PQV�FTKXG�VJKU�NKPG�FWTKPI�
4GUGV��PQT�FWTKPI�DWU�CEMPQYNGFIG�E[ENGU�

+143 +�1�4GSWGUV 1WVRWV��CEVKXG�
.QY����UVCVG

+143�.QY�KPFKECVGU�VJCV�VJG�G<���KU�CEEGUUKPI�C�
NQECVKQP�KP�+�1�URCEG��6JG�4&�CPF�94�RKPU�
KPFKECVG�VJG�V[RG�QH�CEEGUU��6JG�G<���FQGU�PQV�
FTKXG�VJKU�NKPG�FWTKPI�4GUGV��PQT�FWTKPI�DWU�
CEMPQYNGFIG�E[ENGU�

+194 +�1�9TKVG 1WVRWV��CEVKXG�
.QY����UVCVG

+194�.QY�KPFKECVGU�VJCV�D7–0�JQNF�FCVC�VQ�DG�
UVQTGF�CV�VJG�CFFTGUUGF�+�1�NQECVKQP��6JG�G<���
FQGU�PQV�FTKXG�VJKU�NKPG�FWTKPI�4GUGV��PQT�FWTKPI�
DWU�CEMPQYNGFIG�E[ENGU�
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This section describes, using text, tables, and figures, how the various parts of the 
eZ80 operate. This description is presented from the processor outward to the 
peripherals. Refer to the corresponding section of “I/O Registers” on page 20
which describes the eZ80’s I/O registers.

/4& /GOQT[�4GCF 1WVRWV��CEVKXG�
.QY����UVCVG

/4&�.QY�KPFKECVGU�VJCV�VJG�G<���KU�TGCFKPI�FCVC�
HTQO�C�NQECVKQP�KP�OGOQT[�URCEG��6JG�CFFTGUUGF�
OGOQT[�WUGU�VJKU�UKIPCN�VQ�ICVG�FCVC�QPVQ�VJG�
FCVC�DWU��6JG�G<���FQGU�PQV�FTKXG�VJKU�NKPG�FWTKPI�
4GUGV��PQT�FWTKPI�DWU�CEMPQYNGFIG�E[ENGU�

/4'3 /GOQT[�
4GSWGUV

1WVRWV��CEVKXG�
.QY����UVCVG

/4'3�.QY�KPFKECVGU�VJCV�VJG�G<���KU�CEEGUUKPI�C�
NQECVKQP�KP�OGOQT[��6JG�4&��94��CPF�+0564&�
RKPU�KPFKECVG�VJG�V[RG�QH�CEEGUU��6JG�G<���FQGU�
PQV�FTKXG�VJKU�NKPG�FWTKPI�4GUGV��PQT�FWTKPI�DWU�
CEMPQYNGFIG�E[ENGU�

/94 /GOQT[�9TKVG 1WVRWV��CEVKXG�
.QY����UVCVG

/94�NQY�KPFKECVGU�VJCV�D7–0�JQNF�FCVC�VQ�DG�
UVQTGF�CV�VJG�CFFTGUUGF�OGOQT[�NQECVKQP��6JG�
G<���FQGU�PQV�FTKXG�VJKU�NKPG�FWTKPI�4GUGV��PQT�
FWTKPI�DWU�CEMPQYNGFIG�E[ENGU�

0/+ 0QPOCUMCDNG�
+PVGTTWRV

+PRWV��HCNNKPI�
GFIG�CEVKXG

0/+�JCU�C�JKIJGT�RTKQTKV[�VJCP�+06��CPF�KU�CNYC[U�
TGEQIPK\GF�CV�VJG�GPF�QH�CP�KPUVTWEVKQP��
TGICTFNGUU�QH�VJG�UVCVG�QH�VJG�KPVGTTWRV�GPCDNG�HNKR�
HNQRU��6JKU�UKIPCN�HQTEGU�RTQEGUUQT�GZGEWVKQP�VQ�
NQECVKQP�����*��6JKU�KPRWV�KPENWFGU�C�5EJOKVV�
VTKIIGT�VQ�CNNQY�4%�TKUG�VKOGU�

4'5'6 /CUVGT�4GUGV +PRWV�1WVRWV��
CEVKXG�.QY

6JKU�UKIPCN�KU�WUGF�VQ�KPKVKCNK\G�VJG�G<���CPF�QVJGT�
FGXKEGU�KP�VJG�U[UVGO��6JKU�KPRWV�OWUV�DG�JGNF�
.QY�WPVKN�VJG�ENQEM�KU�UVCDNG��6JKU�KPRWV�KPENWFGU�C�
5EJOKVV�VTKIIGT��CNNQYKPI�4%�TKUG�VKOGU�

4'6+ 4GVWTP�HTQO�
+PVGTTWRV

1WVRWV��CEVKXG�
.QY

#�.QY�QP�VJKU�NKPG�KPFKECVGU�VJCV�VJG�G<���KU�
GZGEWVKPI�CP�4'6+�KPUVTWEVKQP�

8&& 2QYGT�5WRRN[ 6JGUG�RKPU�ECTT[�RQYGT�VQ�VJG�FGXKEG��6JG[�OWUV�
DG�VKGF�VQ�VJG�UCOG�XQNVCIG�GZVGTPCNN[�

855 )TQWPF 6JGUG�RKPU�CTG�VJG�ITQWPF�TGHGTGPEGU�HQT�VJG�
FGXKEG��6JG[�OWUV�DG�VKGF�VQ�VJG�UCOG�XQNVCIG�
GZVGTPCNN[�

9#+6 9CKV +PRWV��CEVKXG�
.QY

'ZVGTPCN�FGXKEGU�ECP�GZVGPF�DWU�E[ENGU�VQ�OQTG�
VJCP�QPG�ENQEM��D[�FTKXKPI�VJKU�NKPG�NQY�
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The eZ80 is an 8-bit microprocessor that performs certain 16- or 24-bit opera-
tions. In both data sizes, the processor includes an accumulator. Register A is the 
accumulator for 8-bit operations, and the HL register pair is the accumulator for 
16- and 24-bit operations.

Processor Program Registers

In addition to register A, there are six more 8-bit registers named B, C, D, E, H, and 
L, which can also be operated as register pairs BC, DE, and HL. Flag register F 
completes the basic register bank.

Two of these basic register banks are included in all Z80 and Z180 processors. 
High-speed exchange between these banks can be used by a program internally, or 
one bank can be allocated to the mainline program and the other to interrupt 
service routines. 

Two Index registers IX and IY allow base and displacement addressing in 
memory. IX and IY are not included in the register banks on the eZ80. They are 
independent of the register banks.

The eZ80 expands the width of the BC, DE, HL, IX, and IY registers from 16 to 
24 bits. The Arithmetic/Logic Unit and internal data paths are similarly expanded 
to 24 bits. 

Processor Control Registers

In addition to the data-oriented registers described above, the eZ80 processor 
includes several other control registers. Unlike the registers in I/O space that are 
described in “I/O Registers” on page 20, these control registers have no addre
but are used implicitly in certain processor operations.

Program Counter (PC). This 16- or 24-bit register tracks program execution b
the processor, which automatically increments PC while fetching instructions. The 
processor stores PC on the stack when it executes a CALL or RST instruction, or an 
interrupt or Trap occurs. It loads PC with a new value when it executes a JUMP, 
CALL, RST, or RET instruction, and when an interrupt, Trap, or Reset occurs. PC 
resets to 0000.

Stack Pointer (SPS or SPL). SPS is a 16-bit register that is used when the ADL 
bit is cleared, while SPL is a 24-bit register that is used when ADL is set. The 
processor decrements the current SP register by 2 or 3, and stores a 16- or 2
value in memory at this updated address, when it executes a PUSH, CALL, or RST 
instruction, and when an interrupt or Trap occurs. The processor fetches a 1
24-bit value from memory at the address in SP, and then increments SP by 2 or 3, 
when it executes a POP, RET, RETI, or RETN instruction. Software can store the SP 
value in memory, load SP from memory or another register, or load it with a 
constant/immediate value. Further, software can add or subtract the value in 
or from another register, and can increment or decrement SP. Finally, software can 
exchange the 16- or 24-bit value in memory, to which SP currently points, with 
the contents of a 16- or 24-bit register. SP resets to 0000.
� G<�� 25�������</2����
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Flags (F). The processor includes two Flag registers each containing six bits, 
named Zero (Z), Carry (CF), Sign (S), Parity or Overflow (P/V), Half-Carry (HC) 
and Add/Subtract (N). Certain flags are automatically updated as part of executing 
certain instructions. Subsequent instructions can then use the flags, either as an 
operand (ADC, SBC, DAA), or to determine whether to perform a JUMP, CALL, or 
RET operation. The flags can be saved on the stack with a PUSH instruction, or 
restored from the stack with a POP instruction. The two sets of flag registers are 
paired with the two A accumulators; the current pair is toggled by the EX AF,AF’ 
instruction.

Operating Modes

The multiple operating modes of the processor allows Z80 and Z180 code to be 
run without change in virtual Z80 or virtual Z180 partitions, in the same applica-
tion with new code that takes advantage of the eZ80’s 16-Mbyte linear addres
space and enhanced instruction set.

These operating modes are governed by four factors:

• A state bit called Address and Data Long (ADL)

• Another state bit called mixed ADL

• An 8-bit register called MBASE, and 

• The state of the eZ80’s 80180-compatible Memory Management Unit (MMU

Native Z80 Mode. ADL, mixed ADL, and MBASE reset to 0, and the MMU 
resets to an inactive state. In this Native Z80 state, the programming model 
includes 16-bit registers and addresses, and a 64 KB memory space at the s
the eZ80’s potential 16-Mbyte memory space. 

Virtual Z80 Mode. If ADL is cleared, the MMU is not enabled, but MBASE 
contains a non-zero value, the programming model still includes 16-bit regist
and a 64 KB memory space, but this space is relocated by MBASE. In this Vir
Z80 mode, several tasks can each have their own Z80 partition. 

Native Z180 Mode. If ADL is cleared, MBASE contains zero, and the MMU is 
active, the programming model is fully Z80180-compatible. The model includ
16-bit registers and a 64 KB logical memory addressing space, but the MMU 
translates these logical addresses to 20-bit physical addresses. The 64 KB logical
address space can be divided into one to three areas, two of which can be relo-
cated anywhere within the first 1 MB of the eZ80’s potential 16-Mbyte memo
space.

Virtual Z180 Mode. If ADL is cleared, the MMU is active, and MBASE contains
a non-zero value, the MMU handles mapping within a 1M byte virtual physica
address space that is relocated by MBASE. In this Virtual Z180 mode, severa
tasks can each have their own Z180 partition.
25�������</2���� G<�� �
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ADL Mode. If ADL is set, neither the MMU nor MBASE has any effect on 
memory addressing. In this mode, the PC, BC, DE, HL, IX and IY registers are 
expanded from 16 to 24 bits, and a 24-bit Stack Pointer Long (SPL) register 
replaces the 16-bit Stack Pointer Short (SPS) register that is used in the other 
modes. When the processor fetches an instruction that includes a 16-bit address or 
immediate datum in the other modes, it automatically fetches a 24-bit address or 
datum. Code that operates in ADL mode must be generated by an eZ80-compat-
ible compiler or assembler that generates such instructions.

Mode Switching. The eZ80 switches between ADL mode and any of the other 
modes only as part of a specially-prefixed CALL, JP, RET, or RST instruction, or an 
interrupt or trap operation. The MBASE register can be changed only in ADL 
mode. The MMU can be programmed in any mode, but in a non-ADL mode soft-
ware must take care not to affect its Program Counter when programming the 
MMU.

Interrupt and Traps. Applications that operate only in Native Z80 mode, ADL 
mode, or Native Z180 mode with Common Bank 0 always enabled, are relatively 
simple with respect to interrupts and traps. In these modes, memory always starts 
at the start of the eZ80’s potential 16-Mbyte memory space, and the interrup
trap locations are never mapped.

However, applications that switch between modes, or operate in Virtual Z80, 
Virtual Z180, or Native Z180 mode with Common Bank 0 disabled, simplify 
interrupts and trap handling by executing a STMIX instruction to set the mixed 
ADL bit.

If the mixed ADL bit is 1, interrupts and instruction traps stack the ADL state a
well as the PC, and enter ADL mode in the first 64K bytes of the eZ80’s poten
16M byte memory space. 

I/O Space

A separate I/O space includes on-chip and off-chip peripheral devices. On th
Z80, I/O space included 8-bit addresses and 256 bytes. All Z180 processors
the eZ80, feature an expanded I/O space with 16-bit addresses and 64K byte
eZ80 includes a few on-chip peripherals in I/O space, which can be augment
external peripherals.

Other Processor Control Registers

Interrupt High Address (I). The contents of this register are used as the eight 
high-order address bits, when the processor fetches the address of an interru
service routine from memory, for an interrupt from the INT1 or INT2 pin, or from 
an on-chip peripheral. The I register points at a table of interrupt service routin
addresses, that starts at a 256-byte boundary in the 64K-byte logical addres
space. The I register resets to 0, and can be read or written by the dedicated 
instructions LD A,I and LD I,A.
� G<�� 25�������</2����
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R Counter (R). On the Z8018x processors family, this register contains a count of 
executed fetch cycles. R resets to 0, and can be read or written by the dedicated 
instructions LD A,R and LD R,A.

Illegal Instruction Traps

Like most processors, the defined instruction set for the Z8018x family does not 
fully cover all possible sequences of binary values. The Op Code maps, which 
begin on page 43, include numerous blank cells. These represent Op Code 
sequences for which no operation is defined, and are commonly called illegal 
instructions.

When an eZ80 or other Z8018x processor fetches one of these sequences, it 
performs a Trap sequence as follows:

1. The processor sets the TRAP bit in the Interrupt/Trap Control register.

2. If the processor detected the condition while fetching the second byte of the
instruction, it clears the UFO bit in the Interrupt/Trap Control register. If the
processor detected the condition while fetching the third byte, the processor
sets UFO.

3. The processor decrements the Stack Pointer (SP) by two and stores the 16-bit
logical address from PC, in memory at the new SP address. This address points
to the last byte of the illegal Op Code sequence.

4. The processor then clears PC and resumes execution at logical address 0000.

Trap Handling. The code at logical address 0000 can optionally store the value of 
SP in memory, and then set SP to an area of memory dedicated to its private stack.

In all cases, the trap-handling routine must store as many registers among AF, BC, 
DE, HL, IX, and IY as it may use (worst case), by pushing them onto the stack. A 
general-purpose routine stores all of these registers, those in the alternate set, the 
value of I and the state of the Interrupt Enable flag. 

Next, the Trap-handling code must distinguish among the four events that can 
bring execution to address 0000: 

• A Reset

• A Trap

• A RST 0 instruction

• A program error such as a JUMP to a null pointer.

The code can detect a Trap by reading the Interrupt/Trap Control register (ITC) 
and checking bit 7 (TRAP). If this bit is 1, a Trap has occurred, and ZiLOG recom-
mends that the Trap-Handling Routine proceed as follows:

• Clear the TRAP bit by writing a 0 to bit 7 of the ITC

• Fetch the PC value stored on the stack

• Examine bit 6 of the ITC (UFO). 
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• If the UFO bit is 0, decrements the PC value by one, else decrement it by two, so
that it points to the start of the illegal instruction.

The next action of the trap-handling routine depends on the application and its 
stage of development. 

Extending the Instruction Set. Core software can use illegal instructions as 
extensions to the eZ80 instruction set. To accomplish this, the trap handler must 
fetch and examine each illegal instruction. If an illegal instruction is an extension, 
the trap handler performs the extended operation that the instruction indicates. It 
then advances the stacked PC value over the instruction, restores the saved register 
values, and returns to the next instruction.

Error Message vs. Restart. Except for such extended instructions, the trap 
handling software can either:

• Output an error message and wait for someone to examine the situation and restart
the application, or 

• Attempt to restart the application immediately.

The former course is more common in the debugging/development stages of an 
application, while the latter may be more appropriate in the production/deploy-
ment stage. In the latter case, software may log the event for future readout, using 
an external storage medium or just in memory.

+06'447265

ZiLOG Z80 and Z80180 processors have a rich legacy of sophisticated interrupt 
capabilities. The eZ80 includes aspects of both families’ interrupt characteris

Interrupt Resources in the eZ80

IEF1 and IEF2. These bits are internal to the processor and can only be affect
and manipulated by certain specific events:

• Reset clears IEF1 and IEF2

• EI instructions set IEF1 and IEF2

• DI instructions clear IEF1 and IEF2

• An NMI sequence copies IEF1 to IEF2, then clears IEF1

• A maskable interrupt clears IEF1 and IEF2

• An LD A,I or LD A,R instruction copies IEF2 to the P/V flag

• An RETN instruction copies IEF2 to IEF1

When IEF1 is 1, RESET and BUSREQ are both High, and falling edge has occurred 
on NMI, the eZ80 checks for maskable interrupt requests from external pins and 
on-chip peripherals, as it completes each instruction, or each instruction iteration 
for HALT, the block I/O instructions, block move instructions, and block scan 
instructions.
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The I Register. The eZ80 uses the contents of this register as A15–8 of the log
address for fetching interrupt service routine addresses from memory, and in
response to interrupt requests from internal peripherals.

Nonmaskable Interrupt (NMI)

The eZ80 latches falling edges on the NMI pin. Only a Low on RESET or on 
BUSREQ takes precedence over NMI. Unless RESET or BUSREQ is Low, the eZ80 
checks for a falling edge on NMI as it completes each instruction (each instructio
iteration of HALT, the block I/O instructions, block move instructions, and block
scan instructions), and performs an NMI sequence if a falling edge has occur

An NMI sequence includes four steps. The processor:

1. Copies the state of the IEF1 bit to IEF2.

2. Clears IEF1 to prevent maskable interrupts.

3. Decrements SP by 2, and stores the logical address in the PC in memory at the
new address in SP. For most interrupts, this address is the address 
instruction the processor would have executed next, if no interrupt 
occurred. If the processor was stopped by HALT or SLP, the value is the addres
of the next instruction. In the event of an incomplete block transfer, block s
or block I/O instruction, it is the address of the instruction.

4. Loads 0066H into PC, and resumes execution from that logical address.

NMI Handling. NMI routines fall into two categories, based on whether the 
external hardware that drives NMI is capable of producing another falling edge o
the pin, before the NMI service routine has completed its execution and retur
to the interrupted process. The case when another falling edge cannot be pro
is called Single Edge Guaranteed. The case when it is possible to produce anoth
falling edge is called Repeated Edge Possible. Debug monitors, which display the
state of the interrupted process, fall into the Repeated Edge category.

Single Edge Guaranteed.  An NMI routine in this category is similar to other 
interrupt service routines. This routine has the option of storing the contents oSP 
in memory and loading SP with the address of a memory area that is dedicated
its stack. In any case it must store as many of the registers as it may use dur
execution (worst case). 

Repeated Edge Possible. An NMI routine in this category start with a PUSH AF 
instruction, then load A from a dedicated location in memory that indicates 
whether the interrupted process is the NMI routine. If this location indicates t
the location is the NMI process, the routine immediately must perform a POP AF 
and then an RETN instruction, to return to its former execution.

If the in NMI location is cleared, software must set it. Then, if the NMI routine
does either of the following:

• A DI instruction in a Save The Registers routine that it shares with other means of
entry, or
25�������</2���� G<�� ��
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• Displays the I register or the interrupt-enable state of the interrupted process, and
allows a user/programmer to change these (in essence, a debug monitor)

the NMI must perform LD A,I and PUSH AF instructions. These instructions store 
the I register at the address in SP plus 1, and the interrupt enabled state (IEF2) in 
the 
P/V flag and in bit 2 of the memory location pointed to by SP.

If the NMI routine uses a common Save The Registers subroutine that it shares 
with other entry points, the save subroutine can perform a DI instruction to 
prevent interruption by maskable interrupts.

The NMI routine has the option to store the SP value in a dedicated location in 
memory, and load SP with the address of a dedicated NMI stack area.

In any case, the NMI routine must PUSH as many other registers as it will use 
(worst case). A debug monitor typically pushes all registers in both banks, so that 
it can display them.

Exiting The NMI Routine. On completion of its processing, an NMI routine must 
restore the saved registers. If the routine uses its own stack area, the routine then 
restores the SP value of the interrupted process. If the routine set an in NMI 
memory location on the way in, the routine clears this location.

NMI routines that did not save the I register and IEF2 state at the start, can 
conclude with POP AF and RETN instructions. RETN copies the state of IEF2 back 
into IEF1, restoring the interrupt enable state of the interrupted process.

NMI routines that saved I and IEF2 at the start, must conclude with a POP AF for 
the saved I register and IEF2 bit, then, an LD I,A, followed by a JP V to a POP 
AF, EI, RET sequence. The JP instruction is followed by LD I,A, POP AF, and RET 
instructions.

INT0

INT0 Modes. The eZ80 can handle interrupts requested by a device on the INT0 
pin, in any of three ways called modes 0, 1, or 2. 

The special instructions IM 0, IM 1, and IM 2 select among these three modes. 
Reset selects mode 0.

INT0 Processor Response. The eZ80 performs an INT0 interrupt sequence at 

the end of an instruction1, if all of the following are true:

• INT0 is Low

• Bit 0 of the Interrupt/Trap Control register is 1 to enable INT0

• IEF1 is 1, enabling interrupts in general

• RESET and BUSREQ are both High

• A negative edge on NMI has not been detected

1. Each instruction iteration for HALT, the block I/O, block move, and block scan instructions
�� G<�� 25�������</2����
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When all of these conditions occur simultaneously, the eZ80 responds.

While all INT0 acknowledge cycles follow a general pattern, they differ as to 
what (if anything) the processor does with the data on D7-0, and what it does after 
the acknowledge cycle. These actions depend on the most recently executed IM 
instruction (if any), as described in the next three sections.

INT0 Mode 0. If no IM instruction has been executed since Reset, or if the most 
recently executed IM instruction was IM 0, the eZ80 performs an INT0 sequence 
as follows:

1. It clears IEF1 and IEF2, preventing further interrupts

2. It drives INSTRD Low

3. It waits several clock cycles

4. It drives IORQ Low. Simultaneous lows on INSTRD and IORQ indicate an INT0
interrupt acknowledge cycle. In response to this condition, the highest-priority
peripheral that is requesting an interrupt places an 8-bit value on the D7-0 data
bus.

5. It samples WAIT, and waits until it is High.

6. It samples D7-0 and interprets the value as an instruction Op Code. In this
mode, the vector registers of all ZiLOG daisy-chainable peripherals must be
programmed to provide one of the RST Op Codes C7, CF, D7, DF, E7, EF, F7,
or FFH.

Notes:

1. Read RST as Restart.

2. The eZ80 does not automatically stack the contents of the program counter 
during an INT0 Mode 0 interrupt sequence. This means that the only other 
Op Code that a peripheral can return (assuming the interrupted process is 
to be restarted) is a CALL instruction DCH. Intel 808x-family interrupt con-
trollers can return a three-byte CALL instruction, but ZiLOG peripherals 
cannot.

7. It terminates the cycle by driving INSTRD High, then IORQ High.

8. If the Op Code is CALL, the processor fetches two more bytes to complete the
instruction.

9. The processor decrements SP by 2 and stores the contents of PC in memory at
the new address in SP. Typically, this value is the address of the instruction the
processor would have executed next, if no interrupt had occurred. If the
processor was stopped by HALT or SLP, this value is the address of the next
instruction. For an incomplete block transfer, block scan, or block I/O
instruction, this value is the address of the instruction.

10. If the Op Code was RST, the processor resumes execution at logical address
0000, 0008, 0010, 0018, 0020, 0028, 0030, or 0038H. If the Op Code was
CALL, it resumes execution at the logical address fetched in step 8.
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In mode 0, each peripheral connected to INT0 must feature a register, the contents 
of which it returns on D7-0 when it detects INSTRD and IORQ Low, and it is 
requesting an interrupt, and the IEI pin is High. Software programs each such 
register with one of the RST Op Codes C7, CF, D7, DF, E7, EF, F7 or FFH. 

If a peripheral can replace the low-order bits of this value with a code reflecting 
the peripheral’s status, this feature must be disabled for mode 0 operation.

If the number of devices that can interrupt on INT0 is restricted, each device can
have its own RST instruction, improving interrupt response time by eliminating 
the requirement for the interrupt service routine to poll multiple devices. 

If multiple devices must share a RST instruction, that interrupt service routine 
must poll these devices in the same priority order that they are arranged on t
IEI-IEO daisy chain. Because a ZiLOG peripheral sets its IUS bit when:

• It detects INSTRD and IORQ Low

• It is requesting an interrupt, and

• Its IEI pin is High.

To insure correct operation of the daisy chain, the polling process must lead to:

• Servicing the highest priority requesting device that performed the poll

• Clearing its IUS bit either explicitly, or for a Z80 peripheral, by concluding the
ISR with a RETI instruction. 

INT0 Mode 1. If the most recently executed IM instruction was IM 1, the eZ80 
performs an INT0 sequence as follows:

1. It clears IEF1 and IEF2, preventing further interrupts

2. It drives INSTRD Low

3. It waits several clock cycles

4. It drives IORQ Low. Simultaneous Lows on INSTRD and IORQ indicate an
INT0 interrupt acknowledge cycle

5. It samples WAIT, and waits until it is High.

6. It terminates the cycle by driving INSTRD High, then IORQ High.

7. It ignores the data on D7-0 and substitutes the value FFH, which is RST 38.

8. It decrements SP by 2, and stores the contents of PC in memory at the new
logical address in SP. Typically, this address is the address of the instruction
the processor would have executed next, if no interrupt had occurred. If the
processor was stopped by HALT or SLP, this value is the address of the next
instruction. For an incomplete block transfer, block scan, or block I/O
instruction, this value is the address of the instruction.

9. It loads 0038H into PC, and resumes instruction execution from that logical
address.
�� G<�� 25�������</2����



+06'447265 12'4#6+10#.�&'5%4+26+10

lud-

 

ority
 data

per

 new
 the

 the
xt
I/O

 7 on
tine

 the
In mode 1, the interrupt service routine must poll all of the devices connected to 
INT0, to determine which device generated the interrupt. If any ZiLOG periph-
erals can request an interrupt, this polling must be performed in the same priority 
order that the devices are arranged on the IEI-IEO daisy chain. This order is 
required because a ZiLOG peripheral sets its IUS bit when:

• It detects INSTRD and IORQ Low

• It is requesting an interrupt, and

• Its IEI pin is High. 

To ensure correct operation of the daisy chain the polling process must lead to:

• Servicing the device that requested the interrupt

• Clearing the device’s IUS bit either explicitly, or for a Z80 peripheral, by conc
ing the ISR with a RETI instruction.

The best way to ensure this requirement is by actually polling the IUS bits, for 
devices that allow their IUS bits to be read.

INT0 Mode 2. If the most recently executed IM instruction was IM 2, the eZ80
performs an INT0 sequence as follows:

1. It clears IEF1 and IEF2, preventing further interrupts

2. It drives INSTRD Low

3. It waits several clock cycles

4. It drives IORQ Low. Simultaneous lows on INSTRD and IORQ indicate an INT0
interrupt acknowledge cycle. In response to this condition, the highest-pri
peripheral that is requesting an interrupt places an 8-bit value on the D7-0
bus.

5. It samples WAIT, and waits until it is High.

6. It captures the data from D7-0. This byte must have D0 Low/0 for pro
operation.

7. It terminates the cycle by driving INSTRD High, then IORQ High.

8. It decrements SP by 2, and stores the contents of PC in memory at the
logical address in SP. Typically, this value is the address of the instruction
processor would have executed next, if no interrupt had occurred. If
processor was stopped by HALT or SLP, this value is the address of the ne
instruction. For an incomplete block transfer, block scan, or block 
instruction, this value is the address of the instruction.

9. It places the contents of the I register on A15-8, the value captured in step
A7-0, and fetches the Less Significant (LS) byte of an interrupt service rou
address from memory at that address.

10. It drives A0 to go High/1, and fetches the More Significant (MS) byte of
interrupt service routine address from memory at that address.

11. It esumes execution at the logical address fetched in steps 9-10.
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In mode 2, each peripheral connected to INT0 must have an Interrupt Vector 
Register, the contents of which it returns when:

• The peripheral detects INSTRD and IORQ Low

• The peripheral is requesting an interrupt, and

• Its IEI pin is High.

User software can program each Interrupt Vector register with any even binary 
value. 

If a peripheral can replace the low-order bits of this value with a code reflecting its 
status, this feature can be enabled in mode 2 (in which case the peripheral occu-
pies more than one slot in the interrupt vector table). These Vector includes status 
features improve interrupt response time, reducing the amount of status-polling 
that the interrupt service routine must do, to identify the exact cause of the inter-
rupt.

Interrupt Handling. Any Interrupt Service Routine (ISR) may save the contents 
of SP in memory, and loads SP with the address of a memory area that is dedi-
cated to its stack. Most interrupt service routines do not include these steps. 

An INT0 ISR must save the contents of the registers it uses (worst case), using 
PUSH and/or EX AF,AF’  and EXX instructions.

If the application includes a mechanism for allowing nested interrupts, the ISR 
can begin as specified by that mechanism, leading to an IE  instruction that allows 
the ISR to be interrupted by other interrupts. Most applications do not include 
these steps.

Next, the ISR must read status registers from each device that can request an inter-
rupt on INT0 , to identify the cause of the interrupt. The ISR must handle each 
interrupting device according to this status, and the device and application 
requirements. 

Many ISRs read data from interrupting device(s), or write data to interrupting 
device(s). In addition, the ISRs can write registers in interrupting device, to 
modify the device(s) mode, status, or operation.

When interrupt processing is complete, the ISR may end either of two ways. If 
nested interrupts were allowed, the ISR ends as specified by the nesting mecha-
nism. If nested interrupts were not allowed, the ISR must restore the saved regis-
ters and conclude with EI  and RET instructions.

NOTE: the Z80 and Z80180 instruction sets include an RETI  instruction, that is used for 
servicing Z80 peripherals. Because the eZ80 does not include Z80 peripherals, nor does it 
allow them to be connected externally, there is no reason to ever conclude a eZ80 ISR 
with an RETI . RET is both shorter and faster than RETI , and has the same function.
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The eZ80 provides several address-generation modes:

Native Z80 mode.  The total memory address space is the first 64K bytes of the 
overall eZ80 memory space. Neither the Z80180-compatible Memory Manage-
ment Unit (MMU) nor the Memory Base (MBASE) register has any effect on 
addressing.

Virtual Z80 mode. The memory address space can be any 64 KB in the overall 
16M byte eZ80 memory space, under control of the MBASE register. The MMU 
has no effect on memory addressing.

Native Z180 mode. The memory address space is the first 1M bytes of the overall 
eZ80 memory space, under control of the Z180-compatible MMU. MBASE has 
no effect on memory addressing.

Virtual Z180 mode. This mode allows the memory address space to be any 1 MB 
of the overall 16 MB eZ80 memory space, under control of the MBASE register. 
The MMU operates within the selected 1 MB space.

Address and Data Long (ADL) mode. This mode allows programs compiled or 
assembled for the eZ80 to operate in a 16M byte linear address space. In this 
mode, the 16-bit registers PC, BC, DE, HL, IX, and IY expand to 24 bits, as does 
the width of the ALU. The processor automatically fetches an additional byte of 
address or immediate data in those instructions that contain a 16-bit address or 
datum in other modes. 

Prefix-override bytes allow any instruction to operate as in ADL mode in one of 
the first four modes, or to use 16 bits MMU or MBASE addressing in ADL mode.

Addressing Modes

Instructions may specify a memory address in several ways. eZ80 addressing 
modes include:

Relative Addressing. JR and DJNZ instructions include a signed 8-bit displace-
ment that specifies a range of addresses –126 to +129 from the Op Code, to 
program control can be transferred.

Direct Addressing. Instructions include a 16-bit or 24-bit logical address, 
depending on the ADL mode bit.

Register Indirect Addressing. The address is taken from one of the register pa
BC, DE or HL.

Indexed Addressing. In this mode, instructions include an 8-bit signed displac
ment from the address in an index register, IX or IY.

Other contexts in which memory is accessed include instruction fetching, inte
rupts, DMA operations, and cycles generated by external masters while BUSACK is 
Low.
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Memory Management Unit (MMU)

The eZ80 includes an 80180-compatible Memory Management Unit to enable 
programs written for an 8018x family processor to be run without change. For 
new code, the 24-bit linear address mode is far more straightforward and easier to 
use.

The 16-bit address used by software are called logical addresses. When the MMU 
is enabled it translates these 16-bit logical addresses into 20-bit physical 
addresses, as part of all memory accesses performed by the processor. The MMU 
has no effect on accesses performed by the DMA channels, which include 20-bit 
address registers. The MMU also has no effect on addresses in I/O space, which 
always have A23–16 all 0.

The MMU resets to a state in which it has no effect on addresses in processo
cycles, passing A15–0 through without change and keeping A23–16 all 0. If a
application needs 64 KB of memory or less, the MMU need not be used.

Even when the MMU has been programmed to perform active address transla
it passes A11–0 from the logical to the physical address. In other words, it 
manages memory in 4 KB blocks. 

The section “MMU Registers” on page 20, details the registers associated wit
MMU.

MMU Operation. The MMU compares bits 15–12 of each logical address to tw
4-bit fields in its Common/Base Address Register (CBAR). These comparisons are
unsigned.

If bits 15–12 of a logical address are less than the value in bits 3–0 of the CBAR, 
the MMU maps the address to Common Area 0. For these addresses, the M
passes bits 15–12 to the A15-12 pins unchanged, and sets A23–16 to 0.

If bits 15–12 of a logical address are greater than or equal to the value in bits
of the CBAR, but are less than the value in bits 7–4 of the CBAR, the MMU maps 
the address to the Bank Area. For these addresses, the MMU adds the value
8-bit Bank Base Register (BBR) to bits 15–12 of the logical address, and output
the 8-bit sum on A19–12, and sets A23-20 to 0.

If bits 15–12 of a logical address are greater than or equal to the value in bits
of the CBAR, the MMU maps the address to Common Area 1. For these addre
the MMU adds the value in its 8-bit Common Base Register (CBR) to bits 15–12 
of the logical address, outputs the 8-bit sum on A19–12, and sets A23-20 to 

NOTE: The value in bits 7–4 of the CBAR must never be less than the value in bits 3–0 
the CBAR.

MMU Configurations. In the general case, the MMU divides the 64 KB logical 
memory space into three parts. Common Area 0 is located at the start of the 1 MB 
physical address space. The Bank Area and Common Area 1 are relocatable to 
other parts of the physical address space under control of the Bank Base Register 
and Common Base Register, respectively. 
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Certain combinations of values in the CBAR result in the logical address space 
being divided into fewer active areas:

• If the CBAR contains 0, all logical addresses fall into Common Area 1, and are
relocated to a contiguous 65KB area starting at the address in the CBR times
4096.

• If CBAR3–0 are 0 but CBAR7–4 are non-zero, the Bank Area and Common 
1 are active. Logical addresses less than (CBAR7–4)*4096 are relocated by the
Bank Base Register while other addresses are relocated by the Common
Register.

• If CBAR7–4 and CBAR3–0 are equal and non-zero, Common Area 0 and C
mon Area 1 are active. Logical addresses less than (CBAR3–0)*4096 are not re-
located and map to the start of physical memory. Other addresses are reloca
the Common Base Register.

The MMU After Reset. Because the CBAR resets to 11110000, logical addresses 
0000–EFFFH are in the Bank Area and F000–FFFFH are in Common Area 1 after
Reset. But since the BBR and CBR both reset to zero, the MMU passes all logica
addresses through without change, with A23–16 all 0.

+0276�176276

The eZ80 includes an I/O space that is distinct from memory space. I/O spac
accessed by means of IN and OUT instructions rather than LD, PUSH, POP, and 
other instructions that access memory space. The MMU passes addresses in
space through without change; these addresses always have A23–16 all 0.

I/O Instructions

The original Z80 featured a 256-byte I/O space. The following instructions ar
specific to the Z80’s 256-byte I/O space, and must only be used on the eZ80
address external I/O devices that do not decode A15–8:

OUT (port), A
IND
INDR
INI
INIR
OTDR
OTIR
OUTD
OUTI

The following instructions ensure that A15–8 are all 0 and can be used to ac
the eZ80’s on-chip I/O registers, as well as external devices that decode A15
all 0s:

IN0 r, (port)
OUT0 (port), r
OTDM
OTDMR
OTIM
OTIMR
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The following instructions drive A15–0 from the BC register pair and can be used
to access the full 64 KB I/O space:

IN r, (C)
OUT (C), r

The following instruction can access the entire 64 KB I/O space, by pre-loadi
bits 15–8 of the address into A. (This step is unnecessary for external device
do not decode A15-8.)

IN A, (port)

%.1%-�%+4%7+65

The eZ80 requires a logic-level clock on its CLK pin. This signal must be free
overshoot or ringing and must make continuous, monotonic, and rapid transi
in both directions.

4'5'6�%10&+6+105

The effects of Reset on each of the registers in I/O space is described in Tab
4 in “I/O Registers”. Among processor registers, the following registers and s
bits are cleared to 0: ADL, Mixed ADL, MBASE, PC, SP, I, IEF1, IEF2, R, 
and F. The following are not changed by Reset: A, B, C, D, E, H, L, IX, and 
IY.

+�1�4')+56'45

Preceding sections describe the processor registers and the eZ80’s program
model. This section describes the registers in I/O space that control the oper
of the overall device and its on-chip peripherals. Register addresses that do 
appear in this table are not used.

4')+56'45�57//#4;

//7�4')+56'45

See the Memory Management Unit section, starting on page 18, for additional 
register information.

4GIKUVGT�0COG #FFT�
JGZ� 4GIKUVGT�0COG #FFT�
JGZ�

%QOOQP�$CUG�4GIKUVGT �� $CPM�$CUG�4GIKUVGT ��
%QOOQP�$CPM�#TGC�4GIKUVGT �#
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$KV�(KGNF $CUG�QH�%QOOQP�#TGC��
4�9 4�9
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Note: 4���4GCF�9���9TKVG�:���+PFGVGTOKPCVG

$KV
2QUKVKQP $KV�(KGNF 4�9 8CNWG &GUETKRVKQP

��� %QOOQP���
#TGC�$CUG

4�9 +H�VJG�EQORCTKUQP�QH�DKVU�������QH�C�
NQIKECN�CFFTGUU�KPFKECVGU�VJCV�VJG�
CFFTGUU�KU�KP�%QOOQP�#TGC����VJKU�
XCNWG�
UJKHVGF�NGHV����DKVU��VKOGU�
������KU�CFFGF�VQ�VJG�NQIKECN�CFFTGUU�
VQ�HQTO�VJG�RJ[UKECN�CFFTGUU�

6#$.'��� $#0-�$#5'�4')+56'4�
����*��$$4

$KV � � � � � � � �
$KV�(KGNF $CUG�QH�$CPM�#TGC
4�9 4�9
4GUGV � � � � � � � �
Note: 4���4GCF�9���9TKVG�:���+PFGVGTOKPCVG

$KV
2QUKVKQP $KV�(KGNF 4�9 8CNWG &GUETKRVKQP

��� $CPM�#TGC�
$CUG

4�9 +H�VJG�EQORCTKUQP�QH�DKVU��� ���QH�C�
NQIKECN�CFFTGUU�KPFKECVGU�VJCV�VJG�
CFFTGUU�KU�KP�VJG�$CPM�#TGC��VJKU�XCNWG�

UJKHVGF�NGHV����DKVU��VKOGU�������KU�
CFFGF�VQ�VJG�NQIKECN�CFFTGUU�VQ�HQTO�
VJG�RJ[UKECN�CFFTGUU�
25�������</2���� G<�� ��
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The eZ80 is descended from the ZiLOG Z80. Its 8-bit data bus and 24-bit address 
space fit well into a wide variety of mid-range embedded processing applications. 
This processor provides significantly more computing power than a microcon-
troller, at a fraction of the system cost of a larger microprocessor. 

Instructions and features that are new to the eZ80 are denoted by a dagger ( ). 
Instructions that exist in the Z80 but are undocumented, do not exist in the 
Z8018x family, and are implemented and acknowledged in the eZ80, are denoted 
by a double dagger (‡).

%.#55'5�1(�+05647%6+105

6#$.'��� %1//10�$#0-�#4'#�4')+56'4�
���#*��%$#4

$KV � � � � � � � �
$KV�(KGNF $CPM�%QOOQP���$QWPFCT[ %QOOQP���$CPM�$QWPFCT[
4�9 4�9 4�9
4GUGV � � � � � � � �
Note: 4���4GCF�9���9TKVG�:���+PFGVGTOKPCVG

$KV
2QUKVKQP $KV�(KGNF 4�9 8CNWG &GUETKRVKQP

��� $CPM�
%QOOQP���
$QWPFCT[

4�9 +H�DKVU��� ���QH�C�NQIKECN�CFFTGUU�CTG�
ITGCVGT�VJCP�QT�GSWCN�VQ�VJKU�XCNWG��
VJG�CFFTGUU�KU�KP�%QOOQP�#TGC���

��� %QOOQP���
$CPM�
$QWPFCT[

4�9 +H�DKVU��� ���QH�C�NQIKECN�CFFTGUU�CTG�
NGUU�VJCP�VJKU�XCNWG��VJG�CFFTGUU�KU�KP�
%QOOQP�#TGC���

Note: +H�DKVU�����QH�VJKU�TGI���DKVU�������QH�C�NQIKECN�CFFTGUU���DKVU�����QH�VJKU�TGI��
VJG�CFFTGUU�KU�KP�VJG�$CPM�#TGC��&Q�PQV�RTQITCO�VJKU�TGIKUVGT�UQ�VJCV�DKVU����� �DKVU���
���#NN�EQORCTKUQPU�CTG�WPUKIPGF�

6#$.'��� .1#&�+05647%6+105

/PGOQPKE 1RGTCPFU +PUVTWEVKQP

.& FUV�UTE .QCF

.'# SS�+:�;vF .QCF�'HHGEVKXG�#FFTGUU�
2'# +:�;vF 2WUJ�'HHGEVKXG�#FFTGUU
212 FUV 2QR
275* UTE 2WUJ
�+PUVTWEVKQPU�CPF�HGCVWTGU�VJCV�CTG�PGY�VQ�VJG�G<���
�� G<�� 25�������</2����
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6#$.'��� #4+6*/'6+%�+05647%6+105

/PGOQPKE 1RGTCPFU +PUVTWEVKQP

#&% FUV�UTE #FF�YKVJ�%CTT[
#&& FUV�UTE #FF
%2 #�UTE %QORCTG
%2&
4� $NQEM�5ECP��FGETGOGPVKPI�
CPF�4GRGCV�
%2+
4� $NQEM�5ECP��KPETGOGPVKPI�
CPF�4GRGCV�
&## &GEKOCN�#FLWUV�#EEWOWNCVQT
&'% FUV &GETGOGPV
+0% FUV +PETGOGPV
/.6 TT /WNVKRN[
0') 0GICVG�#EEWOWNCVQT
5$% FUV�UTE 5WDVTCEV�YKVJ�%CTT[
57$ #�UTE 5WDVTCEV

6#$.'��� .1)+%#.�+05647%6+105

/PGOQPKE 1RGTCPFU +PUVTWEVKQP

#0& #�UTE .QIKECN�#0&
%2. %QORNGOGPV�CEEWOWNCVQT
14 #�UTE .QIKECN�14
656 #�UTE 6GUV�CEEWOWNCVQT
:14 #�UTE .QIKECN�'ZENWUKXG�14

6#$.'��� ':%*#0)'�+05647%6+105

/PGOQPKE 1RGTCPFU +PUVTWEVKQP

': #(�#( 'ZEJCPIG�#EEWOWNCVQT�CPF�(NCIU
': &'�*. 'ZEJCPIG�&'�CPF�*.
': 
52��TT 'ZEJCPIG�TGIKUVGT�CPF�VQR�QH�UVCEM�
':: 'ZEJCPIG�TGIKUVGT�DCPMU
25�������</2���� G<�� ��
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6#$.'��� 241)4#/�%10641.�+05647%6+105

/PGOQPKE 1RGTCPFU +PUVTWEVKQP

%#.. EE�FUV %QPFKVKQPCN�%CNN
%#.. FUV %CNN
&,0< FUV &GETGOGPV�CPF�,WOR�KH�0QP�<GTQ
,2 EE�FUV %QPFKVKQPCN�,WOR
,2 FUV ,WOR
,4 EE �FUV %QPFKVKQPCN�,WOR�4GNCVKXG
,4 FUV ,WOR�4GNCVKXG
4'6 EE %QPFKVKQPCN�4GVWTP
4'6 4GVWTP
4'6+ 4GVWTP�HTQO�+PVGTTWRV
4'60 4GVWTP�HTQO�0QPOCUMCDNG�KPVGTTWRV
456 FUV 4GUVCTV

6#$.'���� $+6�/#0+27.#6+10�+05647%6+105

/PGOQPKE 1RGTCPFU +PUVTWEVKQP

$+6 P�UTE $KV�VGUV
4'5 P�FUV 4GUGV�DKV
5'6 P�FUV 5GV�DKV

6#$.'���� $.1%-�64#05('4�+05647%6+105

/PGOQPKE 1RGTCPFU +PUVTWEVKQP

.&&
4� $NQEM�/QXG��FGETGOGPVKPI�
CPF�4GRGCV�

.&+
4� $NQEM�/QXG��KPETGOGPVKPI�
CPF�4GRGCV�
�� G<�� 25�������</2����
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6#$.'���� 416#6'�#0&�5*+(6�+05647%6+105

/PGOQPKE 1RGTCPFU +PUVTWEVKQP

4. FUV 4QVCVG�.GHV
4.# 4QVCVG�.GHV�#EEWOWNCVQT
4.% FUV 4QVCVG�.GHV�%KTEWNCT
4.%# 4QVCVG�.GHV�%KTEWNCT�#EEWOWNCVQT
4.& 4QVCVG�.GHV�&GEKOCN
44 FUV 4QVCVG�4KIJV
44# 4QVCVG�4KIJV�#EEWOWNCVQT
44% FUV 4QVCVG�4KIJV�%KTEWNCT
44%# 4QVCVG�4KIJV�%KTEWNCT�#EEWOWNCVQT
44& 4QVCVG�4KIJV�&GEKOCN
5.# FUV 5JKHV�.GHV
54# FUV 5JKHV�4KIJV�#TKVJOGVKE
54. FUV 5JKHV�4KIJV�.QIKECN

6#$.'���� +0276�176276�+05647%6+105

/PGOQPKE 1RGTCPFU +PUVTWEVKQP

+0 #��
P� +PRWV�VQ�#�HTQO�RQTV�P
+0 T��
%� +PRWV�VQ�TGIKUVGT�HTQO�RQTV�KP�$%
+0� T��
P� +PRWV�VQ�T�HTQO�RQTV�P�KP�RCIG��
+0&
4� $NQEM�+PRWV��FGETGOGPV�*.�
CPF�4GRGCV�
+0&�
4� $NQEM�+PRWV��FGETGOGPV�DQVJ�
CPF�4GRGCV�
+0&/
4� $NQEM�+PRWV��RCIG����FGETGOGPV�DQVJ�
CPF�

4GRGCV�
+0+
4� $NQEM�+PRWV��KPETGOGPV�*.�
CPF�4GRGCV�
+0+�
4� $NQEM�+PRWV��FGETGOGPV�DQVJ�
CPF�4GRGCV�
+0+/
4� $NQEM�+PRWV��RCIG����KPETGOGPV�DQVJ�
CPF�

4GRGCV�
16&/
4� $NQEM�1WVRWV��RCIG����FGETGOGPV�DQVJ�
CPF�

4GRGCV�
16+/
4� $NQEM�1WVRWV��RCIG����KPETGOGPV�DQVJ�
CPF�

4GRGCV�
176 
P���# 1WVRWV�HTQO�#�VQ�RQTV�P
176 
%���T 1WVRWV�HTQO�TGIKUVGT�VQ�RQTV�KP�$%
176� 
P���T 1WVRWV�HTQO�TGIKUVGT�VQ�RQTV�P�KP�RCIG��
176&�
16&4� $NQEM�1WVRWV��FGETGOGPV�*.�
CPF�4GRGCV�
176&��

16&�4�

$NQEM�1WVRWV��FGETGOGPV�DQVJ�
CPF�4GRGCV�

176+�
16+4� $NQEM�1WVRWV��KPETGOGPV�*.�
CPF�4GRGCV�
176+��
16+�4� $NQEM�1WVRWV��FGETGOGPV�DQVJ�
CPF�4GRGCV�
656+1 P 6GUV�RQTV�
��%��WPFGT�OCUM
�+PUVTWEVKQPU�CPF�HGCVWTGU�VJCV�CTG�PGY�VQ�VJG�G<���
25�������</2���� G<�� ��
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Table 15 shows the Flag register. Bits in this register are set and cleared by certain 
instructions as described in the eZ80 User Manual. Some of the Flags are tested 
by conditional JR, JP, CALL, and RET instructions, and some are used by subse-
quent instructions such as ADC, SBC, and DAA. The Flags can also be pushed and 
popped with accumulator A.

6#$.'���� 241%'5514�%10641.�+05647%6+105

/PGOQPKE 1RGTCPFU +PUVTWEVKQP

%%( %QORNGOGPV�%CTT[�(NCI
&+ &KUCDNG�+PVGTTWRVU
'+ 'PCDNG�+PVGTTWRVU
*#.6 *CNV
+/ ����� +PVGTTWRV�/QFG
012 0Q�1RGTCVKQP
45/+: 4GUGV�/KZ�(NCI
5%( 5GV�%CTT[�(NCI
5.2 5NGGR
56/+: 5GV�/KZ�(NCI
�+PUVTWEVKQPU�CPF�HGCVWTGU�VJCV�CTG�PGY�VQ�VJG�G<���

6#$.'���� (.#)�4')+56'4

$KV � � � � � � � �
0COG 5 < Z *% Z 2�8 0 %(
4GUGV � � Z � Z � � �
Note: :���+PFGVGTOKPCVG

$KV�
(KGNF

$KV
2QUKVKQP &GUETKRVKQP

5 � 5KIP�(NCI
< � <GTQ�(NCI

� TGUGTXGF
*% � *CNH�ECTT[�(NCI

� TGUGTXGF
2�8 � 2CTKV[�QT�1XGTHNQY�(NCI
0 � #FF�5WDVTCEV�(NCI
%( � %CTT[�(NCI
�� G<�� 25�������</2����
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Table 16 shows the codes used in the Flags Affected columns of the Instruction 
Summary Table, Table 19, to indicate how each flag is affected by each type of 
instruction.

Table 17 shows the condition codes that can be used in conditional JP, CALL, and 
RET instructions in assembly language. A subset of these codes can also be used in 
JR instructions, which are shorter and faster than JPs. 

#55'/$.;�.#0)7#)'�5;06#:

For two-operand instructions, Z80 assembly language syntax puts the destination 
operand before the source operand. 

EXAMPLE: LD A,(1234)�KU�C�.QCF�KPUVTWEVKQP��YJKNG�LD (1234),A�KU�C�5VQTG
KPUVTWEVKQP�

6#$.'���� (.#)�5'66+0)5�&'(+0+6+105

5[ODQN &GHKPKVKQP

� %NGCTGF�VQ��
� 5GV�VQ��
� 5GV�QT�ENGCTGF�CEEQTFKPI�VQ�VJG�TGUWNV�QH�VJG�QRGTCVKQP

7PCHHGEVGF
: 7PFGHKPGF
8 5GV�KH�1XGTHNQY�QT�7PFGTHNQY
2 5GV�KH�2CTKV[�QT�TGUWNV�KU�'XGP
0< 5GV�KH�VJG�EQWPV�KP�$�QT�$%�KU�PQP�\GTQ

6#$.'���� %10&+6+10�%1&'5

/PGOQPKE &GHKPKVKQP (NCI�5GVVKPIU 8CNKF�KP�,4!

% %CTT[ %(���� ;
0% 0Q�%CTT[ %(���� ;
< <GTQ <���� ;
0< 0QP�<GTQ <���� ;
/ /KPWU 5���� 0
2 2QUKVKXG�QT�\GTQ 5���� 0
2' 2CTKV[�'XGP 2�8���� 0
21 2CTKV[�1FF 2�8���� 0
8 1XGTHNQY 2�8���� 0
08 0Q�1XGTHNQY 2�8���� 0
25�������</2���� G<�� ��
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Past Z80 assemblers allowed the destination operand to be omitted (implicit) if the 
Op Code mnemonic only allowed one destination operand, for example, AND L 
instead of AND A,L. Use of these short forms is discouraged because it is a cause 
of possible error (the programmer mistakes the implicit destination). But for 
legacy code, all known Z80 assemblers still accept the short form.

NOTE: The assembly language uses C ambiguously, to designate one of the 8-bit registers 
as well as a condition code to test the Carry flag. This processor description uses CF to 
designate the Carry flag, and HC to designate the Half-Carry flag (as opposed to the 8-bit 
register H)

016#6+10

Table 18 describes other notation used in the Instruction Summary table.
6#$.'���� 5;/$1.5

5[ODQN &GHKPKVKQP


CC� 
OP���
+:vF���
+;vF���
$%���
&'���QT�
*.��

$%���
&'���

*.�

6JG���DKV�EQPVGPVU�QH�OGOQT[��CV�VJG�CFFTGUU�RQKPVGF�VQ�D[�C�
TGIKUVGT�RCKT��
*.��ECP�CNUQ�KPFKECVG�C����DKV�XCNWG�KP�
OGOQT[�


+:vF���

+;vF�

6JG����QT��� �DKV�EQPVGPV�QH�OGOQT[�CV�VJG�CFFTGUU�HQTOGF�
D[�CFFKPI�VJG�EQPVGPVU�QH�VJG�KPFGZ�TGIKUVGT�CPF�VJG�UKIPGF�
FKURNCEGOGPV�F�KP�VJG�KPUVTWEVKQP�


OP� 6JG���DKV�EQPVGPV�QH�OGOQT[�CV�VJG�FKTGEV�CFFTGUU�OP

52� 6JG����DKV�EQPVGPVU�QH�OGOQT[�CV�VJG�CFFTGUU�RQKPVGF�VQ�D[�

52��CPF�VJG�PGZV�JKIJGT�CFFTGUU�
vF 5KPEG�F�KU�UKIPGF��KV�YQWNF�DG�OQTG�EQTTGEV�VQ�LWUV�YTKVG��

KPUVGCF��$WV�YG�YTKVG�v�VQ�GORJCUK\G�VJCV�F�KU�UKIPGF�
#( #�EQPECVGPCVGF�YKVJ�(��YKVJ�#�CU�VJG�OQTG�UKIPKHKECPV�D[VG
D #�DKV�PWODGT�� �
EE #�EQPFKVKQP�EQFG�%��0%��<��0<��5��/��2'��28��8��QT�08
EE #�EQPFKVKQP�EQFG�%��0%��<��QT�0<
F #P���DKV�UKIPGF�FKURNCEGOGPV� ����VQ����
GG #����DKV�TGIKUVGT�$%��&'��*.��52��+:��QT�+;
+'(��� 6JG�RTQEGUUQT U�VYQ�+PVGTTWRV�'PCDNG�(NCIU��
KJ +:*�QT�+;*
KN +;*�QT�+;.
KT +:*��+:.��+;*��QT�+;.
O #P���DKV�XCTKCDNG�#��$��%��&��'��*��.��
*.���
+:vF���QT�
+;vF�
OP #����DKV�KOOGFKCVG�FCVC�XCNWG�QT�FKTGEV�CFFTGUU
P #���DKV�KOOGFKCVG�XCNWG�QT�RQTV�PWODGT��� ����QT�� ((*
QR� QR� #�TCPIG�QH�1R�%QFG�XCNWGU��VJCV�KPENWFGU�UQOG�QH�VJG�XCNWGU�

DGVYGGP�VJG�NQY�CPF�JKIJ�XCNWGU��5GG�VJG�0QVG�
2% 2TQITCO�%QWPVGT
RR #����DKV�TGIKUVGT�$%��&'��*.��52��+:��+;��QT�#(
�+PUVTWEVKQPU�CPF�HGCVWTGU�VJCV�CTG�PGY�VQ�VJG�G<���
�+PUVTWEVKQPU�VJCV�GZKUV�KP�VJG�<���DWV�CTG�WPFQEWOGPVGF�
�� G<�� 25�������</2����



+05647%6+10�57//#4; +05647%6+10�5'6

r and 

NOTE: The symbol – between Op Codes (op1–op2), in the Op Codes column of the 
Instruction Summary table, indicates all the binary values between the indicated lowe
upper limits inclusive, that can be formed by incrementing the set of bits that differ 
between the lower and upper value.

EXAMPLE: �� %��TGRTGUGPVU�������������CPF�%���YJKNG��� $(�TGRTGUGPVU�CNN�VJG
XCNWGU�KP�VJCV�TCPIG��

+05647%6+10�57//#4;

The following table describes each type or class of instruction, using the notation 
described in the preceding sections. In cases where the same location acts as both 
Destination (Dest) and Source code, is centered between the Dest and Source 
columns (for example, the DEC instruction).The table is sorted by the assembly 
language mnemonics.

S #��$��%��&��'��*��.��+:* ��+:. ��+;* ��+;. ��
*.���
+:vF���QT�

+;vF�

SS #����DKV�TGIKUVGT�$%��&'��*.��+:��QT�+;
T��T #P���DKV�TGIKUVGT�A��B��C��D��E��H��QT�L�
TCG #P���DKV�TGIKUVGT�#��$��%��&��QT�'
TT #����DKV�TGIKUVGT�*.��+:��QT�+;�
U #��$��%��&��'��*��.��+:* ��+:* ��+;* ��+;. ��P��
*.���
+:vF���

QT�
+;vF�
52 5VCEM�2QKPVGT
UU #����DKV�TGIKUVGT�$%��&'��*.��QT�52
UU*��UU. 6JG�OQTG��CPF�NGUU�UKIPKHKECPV�GKIJV�DKVU�QH�C�TGIKUVGT�RCKT

VV #����DKV�TGIKUVGT�NKMG�ss��GZEGRV�VJCV�VJG�XCNWG�VJCV�
FGUKIPCVGU�*.�KP�VJG�ss�GPEQFKPI��JGTG�OGCPU�UCOG�CU�VJG�
FGUVKPCVKQP�TGIKUVGT�*.��+:��QT�+;�

6#$.'���� +05647%6+10�57//#4;

#FFTGUU�/QFG
1R�%QFG
U�


*GZ� (NCIU�#HHGEVGF

+PUVTWEVKQP�CPF�1RGTCVKQP &GUV 5QWTEG 5 < *% 2�8 0 %(

#&%�#�U
#�←�#��U��%(

T �� �( � � � 8 � �
KT &&�(&��% �&
P %'

*.� �'


+:�;vF� &&�(&��'

6#$.'���� 5;/$1.5

5[ODQN &GHKPKVKQP

�+PUVTWEVKQPU�CPF�HGCVWTGU�VJCV�CTG�PGY�VQ�VJG�G<���
�+PUVTWEVKQPU�VJCV�GZKUV�KP�VJG�<���DWV�CTG�WPFQEWOGPVGF�
25�������</2���� G<�� ��
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#&%�*.�UU
*. ←�*.�UU��%(

'&��# �# � � � 8 � �

#&&�#�U
#�←�#��U

T �� �� � � � 8 � �
KT &&�(&��� ��
P %�

*.� ��


+:�;vF� &&�(&���
#&&�TT�VV
TT ←�TT��VV

*. �� �� � � �
+:�; &&�(&��� ��

#0&�#�U
#�←�#�CPF�U

T #� #� � � � 2 � �
KT &&�(&�#� #�
P '�

*.� #�


+:�;vF� &&�(&�#�
$+6�D�O
<�←�PQV�
DKV�D�QH�O�

T %$��� �( : � � : �

*.� %$��� �'


+:�;vF� &&�(&�%$�F��� �'
%#..�EE�/OP
+(�EE�]52�←�52� ��

52��←�2%����
KH�#&.�]52.�←�52.� ��

52.��←�2%����_
KH �K���14 �K���]
52.�←�52.��

52.��←�#&.
#&.�←� �K�� !�� ���_
2%�����←�OP
KH�#&.�]2%������←�/__

%� (%

%#..�/OP
52�←�52� ��

52��←�2%����
KH�#&.�]52.�←�52.� ��

52.��←�2%����_
KH �K���14 �K���]
52.�←�52.��

52.��←�#&.
#&.�←� �K��!�� ���_
2%�����←�OP
KH�#&.�]2%������←�/_

%&

%%(�
%(�← PQV�%(

�( � � �

6#$.'���� +05647%6+10�57//#4; �
%106+07'&�

#FFTGUU�/QFG
1R�%QFG
U�


*GZ� (NCIU�#HHGEVGF

+PUVTWEVKQP�CPF�1RGTCVKQP &GUV 5QWTEG 5 < *% 2�8 0 %(
�� G<�� 25�������</2����
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%2�#�U
#� �U

T $� $( � � � 8 � �
KT &&�(&�$% $&
P ('

*.� $'


+:�;vF� &&�(&�$'
%2&
#�−�
*.�
*.�←�*.� ��
$%�←�$%� ��

'&�#� � � � 0< �

%2&4
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