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INT IL Register (Interrupt Vector Low 
Register)

IL XX110011 33H 67

INT/TRAP Control Register ITC XX110100 34H 68

Reserved XX110101 35H

Refresh Refresh Control Register RCR XX110110 36H 88

Reserved XX110111 37H

MMU MMU Common Base Register CBR XX111000 38H 61

MMU Bank Base Register BBR XX111001 39H 62

MMU Common/Bank Area Register CBAR XX111010 3AH 60

I/O Reserved XX111011 3BH

XX111101 3DH

Operation Mode Control Register OMCR XX111110 3EH 15

I/O Control Register ICR XX111111 3FH 42

Table 6.  I/O Address Map for Z80180-Class Processors Only  (Continued)

Register Mnemonic

Address

Binary Hex Page
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The TRAP interrupt occurs if an invalid instruction is fetched 
during Mode 0 interrupt acknowledge. (Reference Figure 36.)

Figure 36. INT0 Mode 0 Timing Diagram

INT0 Mode 1

When INT0 is received, the PC is stacked and instruction execution 
restarts at logical address 0038H. Both IEF1 and IEF2 flags are reset to 0, 

Note:
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disabling all maskable interrupts. The interrupt service routine normally 
terminates with the EI (Enable Interrupts) instruction followed by the 
RETI (Return from Interrupt) instruction, to reenable the interrupts. 
Figure 37 depicts the use of INT0 (Mode 1) and RETI for the Mode 1 
interrupt sequence.

Figure 37. INT0 Mode 1 Interrupt Sequence

Figure 38 illustrates INT0 Mode 1 Timing.
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The vector table address is located on 256 byte boundaries in the 64KB 
logical address space programmed in the 8-bit Interrupt Vector Register 
(1). Figure 39 depicts the INT0 Mode 2 Vector acquisition.

Figure 39. INT0 Mode 2 Vector Acquisition

During the INT0 Mode 2 acknowledge cycle, the low-order 8 bits of the 
vector is fetched from the data bus at the rising edge of T3 and the CPU 
acquires the 16-bit vector.

Next, the PC is stacked. Finally, the 16-bit restart address is fetched from 
the vector table and execution begins at that address.

External vector acquisition is indicated by both MI and IORQ 
LOW. Two Wait States (TW) are automatically inserted for 
external vector fetch cycles.

During RESET the Interrupt Vector Register (I) is initialized to 00H and, 
if necessary, should be set to a different value prior to the occurrence of a 
Mode 2 INT0 interrupt. Figure  illustrates INT0 interrupt Mode 2 Timing.
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Figure 40. INT0 Interrupt Mode 2 Timing Diagram

INT1, INT2

The operation of external interrupts INT1 and INT2 is a vector mode 
similar to INT0 Mode 2. The difference is that INT1 and INT2 generate 
the low-order byte of vector table address using the IL (Interrupt Vector 
Low) register rather than fetching it from the data bus. This difference is 
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Figure 45. DMAC Block Diagram

DMAC Register Description

DMA Source Address Register Channel 0 (SAR0 I/O Address = 20H 
to 22H)

Specifies the physical source address for channel 0 transfers. The register 
contains 20 bits and can specify up to 1024KB memory addresses or up to 
64KB I/O addresses. Channel 0 source can be memory, I/O, or memory 
mapped I/O.

Internal Address/Data Bus

Incrementer/Decrementer (16)

DMA Control Bus & CPU
Control

TEND0
TEND1

Interrupt Request

DREQ0

DREQ1

DMA Status
Register : DSTAT (8)

DMA Mode
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DMA/WAIT Control
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Priority &
Request
Control
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DMA Destination Address
Register ch0 : DAR0 (20)

DMA Byte Count
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DMA I/O Address
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DMA Byte Count
Register ch1 : BCR1 (16)
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Memory to I/O (Memory Mapped I/O) — Channel 0 

For memory to/from I/O (and memory to/from memory mapped I/O) the 
DREQ0 input is used to time the DMA transfers. In addition, the TEND0 
(Transfer End) output is used to indicate the last (byte count register 
BCR0 = 00H) transfer.

The DREQ0 input can be programmed as level- or edge-sensitive.

When level-sense is programmed, the DMA operation begins when 
DREQ0 is sampled Low. If DREQ0 is sampled High, after the next DMA 
byte transfer, control is relinquished to the Z8X180 CPU. As illustrated in 
Figure 47, DREQ0 is sampled at the rising edge of the clock cycle prior to 
T3, (that is, either T2 or Tw).

Figure 47. CPU Operation and DMA Operation DREQ0 is Programmed 
for Level-Sense

When edge-sense is programmed, DMA operation begins at the falling 
edge of DREQ0 If another falling edge is detected before the rising edge 
of the clock prior to T3 during DMA write cycle (that is T2 or Tw), the 
DMAC continues operating. If an edge is not detected, the CPU is given 
control after the current byte DMA transfer completes. The CPU 
continues operating until a DREQ0 falling edge is detected before the 

Tw T1 T2 T3Tw Tw TwT1 T1 T1T2 T2 T2T3 T3T3

DMA CPU DMA DMA

** ** **

** DREQ0 is sampled at 

DREQ0

Phi

Write
Cycle

Machine
Cycle

Read
Cycle

Write
Cycle (I/O)
                                  UM005003-0703



Z8018x
Family MPU User Manual

120
0, data can be written into the ASCII Receive Data Register, and the data 
can be read. 

ASCI Status Register 0, 1 (STAT0, 1)

Each channel status register allows interrogation of ASCI 
communication, error and modem control signal status, and enabling or 
disabling of ASCI interrupts.

ASCI Status Register 0 (STAT0:  04H)

Bit 7 6 5 4 3 2 1 0
Bit/Field RDRF OVRN PE FE RIE DCD0 TDRE TIE
R/W R R R R R/W R R R/W
Reset  0  0  0  0  0  0 0 0 
Note: R = Read  W = Write X = Indeterminate ? = Not Applicable

Bit
Position Bit/Field R/W Value Description

7 RDRF R Receive Data Register Full — RDRF is set to 1 when an 
incoming data byte is loaded into RDR. If a framing or 
parity error occurs, RDRF remains set and the receive 
data (which generated the error) is still loaded into RDR. 
RDRF is cleared to 0 by reading RDR, when the DCD0 
input is High, in IOSTOP mode, and during RESET.

6 OVRN R Overrun Error — OVRN is set to 1 when RDR is full 
and RSR becomes full. OVRN is cleared to 0 when the 
EFR bit (Error Flag Reset) of CNTLA is written to 0, 
when DCD0 is High, in IOSTOP mode, and during 
RESET.
UM005003-0703                           
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Figure 57. CSI/O Block Diagram

CSI/O Registers Description

CSI/O Control/Status Register (CNTR: I/O Address 0AH)

CNTR is used to monitor CSI/O status, enable and disable the CSI/O, 
enable and disable interrupt generation, and select the data clock speed 
and source.

CSI/O Control/Status Register (CNTR: 0AH)

Bit 7 6 5 4 3 2 1 0
Bit/Field EF EIE RE TE — SS2 SS1 SS0
R/W R R/W R/W R/W R/W R/W R/W
Reset 0  0  0  0  1  1  1
Note: R = Read  W = Write X = Indeterminate ? = Not Applicable

Phi

Internal Address/Data Bus

TXS

RXS

Interrupt Request

Baud Rate
Generator

CKSCSI/O Transmit/Receive
Data Register:
TRDR (8)

CSI/O Control Register:
CNTR (8)
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Bit
Position Bit/Field R/W Value Description

7 EF R End Flag — EF is set to 1 by the CSI/O to indicate 
completion of an 8-bit data transmit or receive operation. 
If EIE (End Interrupt Enable) bit = 1 when EF is set to 1, a 
CPU interrupt request is generated. Program access of 
TRDR only occurs if EF is 1. The CSI/O clears EF to 0 
when TRDR is read or written. EF is cleared to 0 during 
RESET and IOSTOP mode.

6 EIE R/W End Interrupt Enable — EIE is set to 1 to enable EF = 1 
to generate a CPU interrupt request. The interrupt request 
is inhibited if EIE is reset to 0. EIE is cleared to 0 during 
RESET.

5 RE R/W Receive Enable — A CSI/O receive operation is started 
by setting RE to 1. When RE is set to 1, the data clock is 
enabled. In internal clock mode, the data clock is output 
from the CKS pin. In external dock mode, the dock is 
input on the CKS pin. In either case, data is shifted in on 
the RXS pin in synchronization with the (internal or 
external) data clock. After receiving 8 bits of data, the 
CSI/O automatically clears RE to 0, EF is set to 1, and an 
interrupt (if enabled by EIE = 1) is generated. RE and TE 
are never both set to 1 at the same time. RE is cleared to 0 
during RESET and ISTOP mode.
RXS is multiplexed with CTS1 modem control input of 
ASCI channel 1. In order to enable the RXS function, the 
CTS1E bit in CNTA1 must be reset to 0.
UM005003-0703                           
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Timing Diagrams

Figure 81. AC Timing Diagram 1

PHI

ADDRESS

WAIT

MREQ

IORQ

RD

WR

M1

ST

Data IN

Data OUT

RESET

11

67 68

62
63

68 67

62
63

15 16
17

10

14

9

22

13

11

28

7 29

7

8

2019 1920

1112

6

9

13

25
11

Opcode Fetch Cycle

T1

1

2 3

4 5

15

16

21

27

18

I/O Write Cycle*
I/O Read Cycle*

T2 TW T3 T1 T2 TW T3 T1

23 24

26
                                     UM005003-0703



Z8018x
Family MPU User Manual

199
Figure 83. CPU Timing (IOC = 0) (I/O Read Cycle, I/O Write Cycle)
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CONDITION

f specifies the condition in program control instructions. Table 34 
describes the correspondence between f and conditions.

Table 33.  Bit Values

b Bit
000 0
001 1
010 2
011 3
100 4
101 5
110 6
111 7

Table 34.  Instruction Values

f Condition
000 NZ Nonzero
001 Z Zero
010 NC Non Carry
011 C Carry
100 PO Parity Odd
101 PE Parity Even
110 P Sign Plus
111 M Sign Minus
UM005003-0703                           
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DATA MANIPULATION INSTRUCTIONS

Table 38.  Arithmetic and Logical Instructions (8-bit)

Operation
Name Mnemonics Op Code

Addressing

Bytes States Operation

Flags

7 6 4 2 1 0

Immed Ext Ind Reg RegI Imp Rel S Z H P/V N C

ADD ADD A,g 10 000 g S D 1 4 Ar + gr�Ar � � � V R �

ADD A, (HL) 10 000 110 S D 1 6 Ar + (HL)M�Ar � � � V R �

ADD A, m 11 000 110 S D 2 6 Ar + m�Ar � � � V R �

�m�

ADD A,(IX + d) 11 011 101 S D 3 14 Ar + (IX + d)M�Ar � � � V R �

10 000 110

�d�

ADD A,(IY + d) 11 111 101 S D 3 14 Ar + (IY + d))M�Ar � � � V R �

10 000 I10

�d�

ADC ADC A,g 10 001 g S D 1 4 Ar + gr + c�Ar � � � V R �

ADC A,(HL) 10 001 110 S D 1 6 Ar + (HL)M + c�Ar � � � V R �

ADC A,m 11 001 110 S D 2 6 Ar + m + c�Ar � � � V R �

�m�

ADC A,(IX + d) 11 011 101 S D 3 14 Ar + (lX + d))M + 
c�Ar

� � � V R �

10 001 110

�d�

ADC A,(IY + d) 11 111 101 S D 3 14 Ar + (IY + d))M + 
c�Ar

� � � V R �

10 001 110

�d�
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Table 40.  Arithmetic Instructions (16-bit)

Operation
Name Mnemonics Op Code

Addressing

Bytes States Operation

Flags

7 6 4 2 1 0

Immed Ext Ind Reg RegI Imp Rel S Z H P/V N C

ADD ADD HL,ww 00 ww1 001 S D 1 7 HLR + wwR�HLR � � X � R �

ADD IX,xx 11 011 101 S D 2 10 IXR + xxR�*IXR � � X � R �

00 xx1 001

ADD IY,yy 11 111 101 S D 2 10 IYR + yyR�IYR � � X � R �

00 yy1 001

ADC ADC HL,ww 11 101 101 S D 2 10 HLR + wwR + 
c�HLR

� � X V R �

01 ww1 010

DEC DEC ww 00 ww1 011 S/D 1 4 wwR -1��wwR � � � � � �

DEC IX 11 011 101 S/D 2 7 1XR -1�IXR � � � � � �

00 101 011

DEC IY 11 111 101 S/D 2 7 1YR -1�IYR � � � � � �

00 101 011

INC INC ww 00 ww 0011 S/D 1 4 wwR + 1�wwR � � � � � �

INC IX 11 011 101 S/D 2 7 1XR + 1�IXR � � � � � �

00 100 011

INC IY 11 111 101 S/D 2 7 1YR + 1�IYR � � � � � �

00 100 011

SBC SBC HL ww 11 101 101 S D 2 10 HLR-wwR-c�HLR � � X V S �

01 ww0 010
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Bus Control Signal Conditions

BUS AND CONTROL SIGNAL CONDITION IN EACH MACHINE 
CYCLE

* (ADDRESS) invalid 

Z (DATA) high impedance.

** added new instructions to Z80

Table 51.  Bus and Control Signal Condition in Each Machine Cycle 

Instruction
Machine 
Cycle States Address Data RD WR MREQ IORQ M1 HALT ST

ADD HL,ww

MC1 T1T2T3 1st Op Code 
Address

1st  Op 
Code

0 1 0 1 0 1 0

MC2 
~MC5

TiTiTiTi * Z 1 1 1 1 1 1 1

ADD IX,xx
ADD IY,yy

MC1 T1T2T3 1st Op Code 
Address

1st Op 
Code

0 1 0 1 0 1 0

MC2 T1T2T3 2nd Op Code 
Address

2nd  Op 
Code

0 1 0 1 0 1 1

MC3 
~MC6

TiTiTiTi * Z 1 1 1 1 1 1 1

ADC HL,ww
SBC HL,ww

MC1 T1T2T3 1st Op Code 
Address

1st Op 
Code

0 1 0 1 0 1 0

MC2 T1T2T3 2nd Op Code 
Address

2nd Op 
Code

0 1 0 1 0 1 1

MC3 
~MC6

TiTiTiTi * Z 1 1 1 1 1 1 1
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Figure 94. Operation Mode Transition

* 1. NORMAL: CPU executes instructions normally in NORMAL mode.

* 2. DMA request: DMA is requested in the following cases.
– DREQ0, DREQ1 = 0

memory to/from (memory mapped) I/0 DMA transfer
– b. DEO = 1 (memory to/from memory DMA transfer)

* 3. DMA end: DMA ends in the following cases:
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rupt Enable
ister Empty

rupt Enable
ister Empty
ASCI Status Channel 0: STAT0 0 4

ASCI Status Channel 1: STAT1 0 5

Table 57.  Internal I/O Registers (Continued)

Register  Mnemonics  Address Remarks

R R R R R/W R R R/W

Transmit Inter

0 0 00 * ** 0

RDRF OVRN PE DCD0 TDRE TIEFE

invalid

bit

during RESET

R/W

RIE

Transmit Data Reg
Data Carrier Detect

Receive Interrupt Enable

Framing Error
Parity Error

Overrun Error
Receive Data Register Full

TDRE
L

H

1

0

** CTS0 Pin

* DCD0: Depending on the condition of DCD0 Pin.

R R R R R/W R R R/W

Transmit Inter

0 0 00 0 1 0

RDRF OVRN PE CTS1E TDRE TIEFE

0

bit

during RESET

R/W

RIE

Transmit Data Reg
CTS1 Enable

Receive Interrupt Enable

Framing Error
Parity Error

Overrun Error
Receive Data Register Full
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Timer Data Register 
Channel 1L:
Timer Data Register 
Channel 1H:
Timer Reload Register 
Channel 1L
Timer Reload Register 
Channel 1H:
Free Running Counter:
DMA Source Address 
Register Channel 0L:
DMA Source Address 
Register Channel 0H:
DMA Source Address 
Register Channel 0B:
DMA Destination Address 
Register Channel 0L:
DMA Destination Address 
Register Channel 0H:
DMA Destination Address 
Register Channel 0B:
DMA Byte Count Register 
Channel 0L:
DMA Byte Count Register 
Channel 0H:
DMA Memory Address 
Register 
Channel 1L:
DMA Memory Address 
Register 
Channel 1H:

TMDR1L

TMDR1H

RLDR1L

RLDR1H

FRC
SAR0L

SAR0H

SAR0B

DAR0L

DAR0H

DAR0B

BCROL

BCROH

MAR1L

MAR1H

1 4

1 5

1 6

1 7

1 8
2 0

2 1

2 2

2 3

2 4

2 5

2 6

2 7

2 8

2 9

Table 57.  Internal I/O Registers (Continued)

Register  Mnemonics  Address Remarks

Bits 0-2 (3) are used for SAR0B
A19*, A18, A17, A16

X
X
X
X

X
X
X
X

0
0
1
1

0
1
0
1

DMA Transfer Request

DREQ0 (external)
RDR0 (ASCI0)
RDR1 (ASCI1)
Not used

Bits 0-2 (3) are used for DAR0B
A19*, A18, A17, A16

X
X
X
X

X
X
X
X

0
0
1
1

0
1
0
1

DMA Transfer Request

DREQ0 (external)
TDR0 (ASCI0)
TDR1 (ASCI1)
Not used

* In the R1 and Z mask, these DMAC registers are expanded from 4 bits to 3 bits in the
package version of CP-68.

Read only
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