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Understanding Embedded - Microprocessors

Embedded microprocessors are specialized computing
chips designed to perform specific tasks within an
embedded system. Unlike general-purpose
microprocessors found in personal computers, embedded
microprocessors are tailored for dedicated functions within
larger systems, offering optimized performance, efficiency,
and reliability. These microprocessors are integral to the
operation of countless electronic devices, providing the
computational power necessary for controlling processes,
handling data, and managing communications.

Applications of Embedded - Microprocessors

Embedded microprocessors are utilized across a broad
spectrum of applications, making them indispensable in
modern technology. In consumer electronics, they power
devices such as smartphones, tablets, and smart home
appliances, enabling advanced features and connectivity.
In the automotive industry, embedded microprocessors are
critical for engine control units (ECUs), infotainment
systems, and advanced driver-assistance systems (ADAS).
Industrial automation relies on these microprocessors for
controlling machinery, managing production lines, and
ensuring safety protocols. Medical devices, including
diagnostic equipment and patient monitoring systems,
depend on embedded microprocessors for accurate data
processing and reliable performance. Additionally,
embedded microprocessors are used in
telecommunications, aerospace, and defense applications,
where precision and dependability are paramount.

Common Subcategories of Embedded -
Microprocessors

Embedded microprocessors can be categorized into
several common subcategories based on their
architecture, performance, and intended application.
These include:

General-Purpose Microprocessors: Designed for
a wide range of applications, offering a balance of
performance and flexibility.

Application-Specific Integrated Circuits
(ASICs): Custom-designed for specific tasks,
providing optimal performance for particular
applications.

Digital Signal Processors (DSPs): Specialized for
real-time signal processing tasks, ideal for audio,
video, and communication systems.

System on Chip (SoC): Integrates the
microprocessor with other system components, such
as memory and peripherals, on a single chip for
compact and efficient designs.

Types of Embedded - Microprocessors

Details

Product Status Active

Core Processor Z8S180

Number of Cores/Bus Width 1 Core, 8-Bit

Speed 10MHz

Co-Processors/DSP -

RAM Controllers DRAM

Graphics Acceleration No

Display & Interface Controllers -

Ethernet -

SATA -

USB -

Voltage - I/O 5.0V

Operating Temperature -40°C ~ 100°C (TA)

Security Features -

Package / Case 80-BQFP

Supplier Device Package 80-QFP
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Power connections follow the conventional descriptions be-
low: %QPPGEVKQP %KTEWKV &GXKEG
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/�6'�
/��6GORQTCT[�'PCDNG���This bit controls the tem-
porary assertion of the /� signal. It is always read back as
a 1 and is set to 1 during 4'5'6.

When /�' is set to�0 to accommodate certain external Z80
peripheral(s), those same device(s) may require a pulse on
/� after programming certain of their registers to complete
the function being programmed.

For example, when a control word is written to the Z80 PIO
to enable interrupts, no enable actually takes place until the
PIO sees an active /� signal. When /�6' =�1, there is no
change in the operation of the /� signal, and /�' controls
its function. When /�6' =�0, the /� output is asserted dur-
ing the next opcode fetch cycle regardless of the state pro-
grammed into the /�' bit. This condition is only momen-
tary (one time) and it is not necessary to preprogram a 1
to disable the function (see Figure 10).

+1%�
+�1�%QORCVKDKNKV[���This bit controls the timing of the
+143 and 4& signals. The bit is set to 1 by 4'5'6.

When +1% =�1, the +143 and 4& signals function the same
as the Z64180 (Figure 11).
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This condition provides a technique for synchronization
with high-speed external events without incurring the la-
tency imposed by an interrupt-response sequence. Figure 14
depicts the timing for exiting 5.''2 mode due to an inter-
rupt request. 

0QVG� The Z8S180/Z8L180 takes about 1.5 clock ticks to re-
start.

+15612�/QFG��+15612 mode is entered by setting the
+15612 bit of the I/O Control Register (+%4) to 1. In this
case, on-chip I/O (ASCI, CSI/O, PRT) stops operating.
However, the CPU continues to operate. Recovery from
+15612 mode is performed by resetting the +15612 bit in
+%4 to 0.

5;56'/�5612�/QFG��5;56'/�5612 mode is the com-
bination of 5.''2 and +15612 modes. 5;56'/�5612
mode is entered by setting the +15612 bit in +%4 to 1 fol-
lowed by execution of the 5.2 instruction. In this mode, on-
chip I/O and CPU stop operating, reducing power consump-
tion, but the 2*+ output continues to operate. Recovery from
5;56'/�5612 mode is the same as recovery from 5.''2
mode except that internal I/O sources (disabled by +15612)
cannot generate a recovery interrupt.

+&.'�/QFG��Software puts the Z8S180/Z8L180 into this
mode by performing the following actions:

Set the +15612 bit (+%4�) to �

Set %%4� to �

Set %%4� to �

Execute the 5.2 instruction

The oscillator keeps operating but its output is blocked to
all circuitry including the 2*+ pin. DRAM refresh and all

internal devices stop, but external interrupts can occur. Bus
granting to external Masters can occur if the $4'56 bit in
the CPU control Register (%%4�) was set to 1 before +&.'
mode was entered.

The Z8S180/Z8L180 leaves +&.' mode in response to a
Low on 4'5'6, an external interrupt request on 0/+, or an
external interrupt request on +06�, +06� or +06� that is en-
abled in the INT/TRAP Control Register. As previously de-
scribed for 5.''2 mode, when the Z8S180/Z8L180 leaves
+&.' mode due to an 0/+, or due to an enabled external in-
terrupt request when the +'( flag is 1 due to an '+ instruc-
tion, the device starts by performing the interrupt with the
return address of the instruction after the 5.2 instruction.

If an external interrupt enables the INT/TRAP control reg-
ister while the +'(� bit is�0, Z8S180/Z8L180 leaves +&.'
mode; specifically, the processor restarts by executing the
instructions following the 5.2 instruction.

Figure 15 indicates the timing for exiting +&.' mode due
to an interrupt request. 

0QVG� The Z8S180/Z8L180 takes about 9.5 clocks to restart.
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While the Z8S180/Z8L180 is in +&.' mode, it grants the bus
to an external Master if the BREXT bit (CCR5) is 1. Figure
16 depicts the timing for this sequence. 

0QVG� A response to a bus request takes 8 clock cycles longer
than in normal operation.

After the external Master negates the Bus Request, the
Z8S180/Z8L180 disables the 2*+ clock and remains in +&.'
mode.
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Software can put the Z8S180/Z8L180 into this mode by set-
ting the +15612 bit (ICR5) to�1, CCR6 to�1, and executing
the 5.2 instruction. This mode stops the on-chip oscillator
and thus draws the least power of any mode, less than 10µA.

As with +&.' mode, the Z8S180/Z8L180 leaves 56#0&$;
mode in response to a Low on 4'5'6, on 0/+, or a Low
on +06�–2 that is enabled by a 1 in the corresponding bit
in the INT/TRAP Control Register. This action grants the
bus to an external Master if the BREXT bit in the CPU Con-
trol Register (CCR5) is 1. The time required for all of these
operations is greatly increased by the necessity for restart-
ing the on-chip oscillator, and ensuring that it stabilizes to
square-wave operation.

When an external clock is connected to the EXTAL pin rath-
er than a crystal to the XTAL and EXTAL pins and the ex-
ternal clock runs continuously, there is little necessity to use
56#0&$; mode because no time is required to restart the
oscillator, and other modes restart faster. However, if ex-
ternal logic stops the clock during 56#0&$; mode (for ex-
ample, by decoding *#.6 Low and /� High for several
clock cycles), then 56#0&$; mode can be useful to allow
the external clock source to stabilize after it is re-enabled.

When external logic drives 4'5'6 Low to bring the device
out of 56#0&$; mode, and a crystal is in use or an external
clock source is stopped, the external logic must hold 4'5'6
Low until the on-chip oscillator or external clock source is
restarted and stabilized.

The clock-stability requirements of the Z8S180/Z8L180 are
much less in the divide-by-two mode that is selected by a
4'5'6 sequence and controlled by the Clock Divide bit in
the CPU Control Register (CCR7). As a result, software per-
forms the following actions:

1. Sets CCR7 to�0 for divide-by-two mode before an 5.2
instruction and 56#0&$; mode.

2. Delays setting CCR7 back to 1 for divide-by-one
mode as long as possible to allow additional clock
stabilization time after a 4'5'6, interrupt, or in-line
RESTART after an 5.2 01 instruction.

If CCR6 is set to 1 before the 5.2 instruction places the
MPU in 56#0&$; mode, the value of the CCR3 bit deter-
mines the length of the delay before the oscillator restarts
and stabilizes when it leaves 56#0&$; mode due to an ex-
ternal  in terrupt  request .  When CCR3 is� 0 ,  the

Z8S180/Z8L180 waits 217 (131,072) clock cycles. When
CCR3 is�1, it waits 64 clock cycles. This state is called
37+%-�4'%18'4; mode. The same delay applies to grant-
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$KV���.0+1��This bit controls the drive capability of certain
external I/O pins of the Z8S180/Z8L180. When this bit is
set to 1, the output drive capability of the following pins is
reduced to 33 percent of the original drive capability:

$KV���.0%27%6.��This bit controls the drive capability of
the CPU Control pins. When this bit is set to 1, the output
drive capability of the following pins is reduced to 33 per-
cent of the original drive capability:

$KV���.0#&�&#6#��This bit controls the drive capability of
the Address/Data bus output drivers. If this bit is set to 1,
the output drive capability of the Address and Data bus out-
puts is reduced to 33 percent of its original drive capability.

465� 6Z5
%-#��6'0&� %-#��&4'3�
6:#� 6:#�
6'0&K %-5

$75#%- 4&
94 /�
/4'3 +143
4(5* *#.6
' 6'56
56
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/2$6��/WNVKRTQEGUUQT�$KV�6TCPUOKV�
$KV�����When multi-
processor communication format is selected (/2 bit = �),
/2$6 is used to specify the /2$ data bit for transmission.
If /2$6�� 1, then /2$���� is transmitted. If /2$6��
0, then /2$���0 is transmitted. The /2$6 state is unde-
fined during and after 4'5'6.

/2��/WNVKRTQEGUUQT�/QFG�
$KV�����When /2 is set to 1,
the data format is configured for multiprocessor mode based
on /1&� (number of data bits) and /1&� (number of stop
bits) in %06.#. The format is as follows:

5VCTV�DKV�
���QT���FCVC�DKVU�
�/2$�DKV�
���QT���UVQR�DKVU

Multiprocessor (/2����) format offers no provision for
parity. If /2���0, the data format is based on /1&�,
/1&�, /1&�, and may include parity. The /2 bit is
cleared to�0 during 4'5'6.

%65�25��%NGCT�VQ�5GPF�2TGUECNG�
$KV�����W h e n  r e a d ,
%65�25 reflects the state of the external %65 input. If the
%65 input pin is High, %65�25 is read as 1. 

0QVG� When the %65 input pin is High, the 6&4' bit is inhib-
ited (that is, held at �). 

For channel 1, the %65 input is multiplexed with 4:5 pin
(Clocked Serial Receive Data). Thus, %65�25 is only valid
when read if the channel 1 %65�' bit = 1 and the %65
input pin function is selected. The 4'#& data of %65�25
is not affected by 4'5'6.

If the 55� � bits in this register are not ���, and the $4)
mode bit in the #5':6 register is�0, then writing to this bit
sets the prescale (PS) control. Under those circumstances,
a�0 indicates a divide-by-10 prescale function while a 1
indicates divide-by-30. The bit resets to 0.

2'1��2CTKV[�'XGP�1FF�
$KV������2'1 selects oven or odd
parity. 2'1 does not affect the enabling/disabling of parity
(/1&� bit of %06.#). If 2'1 is cleared to�0, even parity
is selected. If 2'1 is set to 1, odd parity is selected. 2'1 is
cleared to�0 during 4'5'6.

&4��&KXKFG�4CVKQ�
$KV�����If the :� bit in the #5':6 reg-
ister is�0, this bit specifies the divider used to obtain baud
rate from the data sampling clock. If &4 is reset to�0, divide-
by-16 is used, while if &4 is set to 1, divide-by-64 is used.
&4 is cleared to�0 during 4'5'6.

55�������5QWTEG�5RGGF�5GNGEV�������
$KVU�� ����Fi r s t ,
if these bits are ���, as they are after a 4'5'6, the %-#
pin is used as a clock input, and is divided by 1, 16, or 64
depending on the &4 bit and the :� bit in the #5':6 reg-
ister.

If these bits are not ��� and the $4) mode bit is #5':6
is�0, then these bits specify a power-of-two divider for the
2*+ clock as indicated in Table 10.

Setting or leaving these bits as ��� makes sense for a chan-
nel only when its %-# pin is selected for the %-# function.
%-#1�%-5 offers the %-#1 function when bit 4 of the Sys-
tem Configuration Register is 0. &%&�/%-#� offers the
%-#� function when bit�0 of the Interrupt Edge register is 1.

(KIWTG ��� #5%+�%JCPPGN�%QPVTQN�4GIKUVGT�$

$KV

�/2$6 /2

4�9 4�9 4�9

%65�

� � � � � � � �

2'1 &4 55� 55� 55�

4�9 4�9

#5%+�%QPVTQN�4GIKUVGT�$���
%06.$���+�1�#FFTGUU�����*�

4�9 4�9 4�9

#5%+�%QPVTQN�4GIKUVGT�$���
%06.$���+�1�#FFTGUU�����*�

25

6CDNG ��� &KXKFG�4CVKQ

55� 55� 55� &KXKFG�4CVKQ

� � � ÷�
� � � ÷�
� � � ÷�
� � � ÷�
� � � ÷��
� � � ÷��
� � � ÷��
� � � 'ZVGTPCN�%NQEM
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never both set to 1 at the same time. 6' is cleared to�0
during 4'5'6 and +15612 mode.

55���������5RGGF�5GNGEV���������
$KVU�� ����55� ,  55�
and 55� select the CSI/O transmit/receive clock source and
speed. 55�, 55� and 55� are all set to 1 during 4'5'6.
Table 11 indicates CSI/O Baud Rate Selection.

After 4'5'6, the %-5 pin is configured as an external clock
input (55���55���55�����). Changing these values causes
%-5 to become an output pin and the selected clock is output
when transmit or receive operations are enabled.

%5+�1�6TCPUOKV�4GEGKXG�&CVC�4GIKUVGT

/PGOQPKE�64&4
#FFTGUU��$*

6KOGT�&CVC�4GIKUVGT�%JCPPGN���.QY
/PGOQPKE�6/&4�.
#FFTGUU��%*

6KOGT�&CVC�4GIKUVGT�%JCPPGN��*

/PGOQPKE�6/&4�*
#FFTGUU��&*

6KOGT�4GNQCF�4GIKUVGT�%JCPPGN���.QY

/PGOQPKE�4.&4�.
#FFTGUU��'*

6KOGT�4GNQCF�4GIKUVGT�%JCPPGN���*KIJ

/PGOQPKE�4.&4�*
#FFTGUU��(*

6CDNG ��� %5+�1�$CWF�4CVG�5GNGEVKQP

55� 55� 55� &KXKFG�4CVKQ

� � � ÷��
� � � ÷��
� � � ÷��
� � � ÷���
� � � ÷���
� � � ÷���
� � � ÷����
� � � 'ZVGTPCN�%NQEM�+PRWV


.GUU�6JCP�÷���

(KIWTG ��� %5+�1�6TCPUOKV�4GEGKXG�&CVC�4GIKUVGT�

(KIWTG ��� 6KOGT�4GIKUVGT�%JCPPGN���.QY

%5+�1�6�4�&CVC

� � � � � � � �

#5%+�4GEGKXG�&CVC

� � � � � � � �

(KIWTG ��� 6KOGT�&CVC�4GIKUVGT�%JCPPGN���*KIJ

(KIWTG ��� 6KOGT�4GNQCF�4GIKUVGT�.QY

(KIWTG ��� 6KOGT�4GNQCF�4GIKUVGT�%JCPPGN���*KIJ

6KOGT�&CVC

� � � � � � � �

6KOGT�4GNQCF�&CVC

� � � � � � � �

6KOGT�4GNQCF�&CVC

� � � � � � � �
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The ASCI Extension Control Registers (#5':6� and
#5':6�) control functions that have been added to the

ASCIs in the Z8S180/Z8L180 family. All bits in this
register reset to 0.

&%&��&KUCDNG�
$KV����#5%+��1PN[���If this bit is�0, then
the &%&� pin auto-enables the ASCI0 receiver, such that
when the pin is negated/High, the Receiver is held in a 4'�
5'6 state. If this bit is 1, the state of the &%&-pin has no
effect on receiver operation. In either state of this bit, soft-
ware can read the state of the &%&� pin in the 56#6� reg-
ister, and the receiver interrupts on a rising edge of &%&�.

%65��&KUCDNG�
$KV����#5%+��1PN[���If this bit is�0, then the
%65� pin auto-enables the #5%+1 transmitter, in that when
the pin is negated/High, the 6&4' bit in the 56#6� register
is forced to 0. If this bit is 1, the state of the %65� pin has
no effect on the transmitter. Regardless of the state of this
bit, software can read the state of the %65� pin the %06.$�
register.

:��
$KV�����If this bit is 1, the clock from the Baud Rate
Generator or %-# pin is taken as a 1X-bit clock (sometimes
called isochronous mode). In this mode, receive data on the
4:# pin must be synchronized to the clock on the %-# pin,
regardless of whether %-# is an input or an output. If this
bit is�0, the clock from the Baud Rate Generator or %-#
pin is divided by 16 or 64 per the &4 bit in the %06.$ reg-
ister, to obtain the actual bit rate. In this mode, receive data
on the 4:# pin is not required to be synchronized to a clock.

$4)�/QFG�
$KV�����If the 55� � bits in the %06.$ register
are not ���, and this bit is�0, the ASCI Baud Rate Generator

divides 2*+ by 10 or 30, depending on the 25 bit in %06.$,
and factored by a power of two (selected by the 55� � bits),
to obtain the clock that is presented to the transmitter and
receiver and output on the %-# pin. If 55� � are not ���,
and this bit is 1, the Baud Rate Generator divides 2*+ by
twice the sum of the 16-bit value (programmed into the
Time Constant registers) and 2. This mode is identical to
the operation of the baud rate generator in the '5%%.

$TGCM�'PCDNG�
$KV�����If this bit is 1, the receiver detects
$4'#- conditions and report them in bit 1, and the trans-
mitter sends $4'#-s under the control of bit 0.

$TGCM�&GVGEV�
$KV�����The receiver sets this read-only bit to
1 when an all-zero character with a Framing Error becomes
the oldest character in the 4Z�(+(1. The bit is cleared when
software writes a�0 to the '(4 bit in %06.# register, also
by 4'5'6, by +15612 mode, and for #5%+�, if the &%&�
pin is auto-enabled and is negated (High).

5GPF�$TGCM�
$KV�����If this bit and bit 2 are both 1, the trans-
mitter holds the 6:# pin Low to send a $4'#- condition.
The duration of the $4'#- is under software control (one
of the PRTs or CTCs can be used to time it). This bit resets
to�0, in which state 6:# carries the serial output of the trans-
mitter.

(KIWTG ��� #5%+�'ZVGPUKQP�%QPVTQN�4GIKUVGTU��%JCPPGNU���CPF��

$KV

&%&�

� � � � � � � �

:� $4)� $TGCM $TGCM 5GPF

#5%+�'ZVGPUKQP�%QPVTQN�4GIKUVGT���
#5':6��+�1�#FFTGUU�����*�

%65�
/QFG 'PCDNG $TGCM

$KV � � � � � � � �

:� $4)� $TGCM $TGCM 5GPF
/QFG 'PCDNG $TGCM

#5%+�'ZVGPUKQP�%QPVTQN�4GIKUVGT���
#5':6��+�1�#FFTGUU�����*�

4GUGTXGF

4GUGTXGF 4GUGTXGF 4GUGTXGF

&KUCDNG &KUCDNG
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The DMA Destination Address Register Channel 0
specifies the physical destination address for channel 0
transfers. The register contains 20 bits and can specify up
to 1024-KB memory addresses or up to 64-KB I/O
addresses. Channel 0 destination can be memory, I/O, or
memory mapped I/O. For I/O, the /5 bits of this register
identify the Request Handshake signal for channel 0.

&/#�&GUVKPCVKQP�#FFTGUU�4GIKUVGT�%JCPPGN ��
.QY

/PGOQPKE�&#4�.
#FFTGUU���*

&/#�&GUVKPCVKQP�#FFTGUU�4GIKUVGT�%JCPPGN ��
*KIJ

/PGOQPKE�&#4�*
#FFTGUU���*

&/#�&GUVKPCVKQP�#FFTGUU�4GIKUVGT�
%JCPPGN �$

/PGOQPKE�&#4�$
#FFTGUU���*

If the DMA destination is in I/O space, bits � � of this reg-
ister select the DMA request signal for DMA0, as follows:

(KIWTG ��� &/#�&GUVKPCVKQP�#FFTGUU�4GIKUVGT�%JCPPGN�
��.QY

(KIWTG ��� &/#�&GUVKPCVKQP�#FFTGUU�4GIKUVGT�%JCPPGN�
��*KIJ

(KIWTG ��� &/#�&GUVKPCVKQP�#FFTGUU�4GIKUVGT�%JCPPGN�
�$

$KV��

#���

$KV��

#��� &/#�6TCPUHGT�4GSWGUV�

� � &4'3��
GZVGTPCN�
� � 6&4��
#5%+��
� � 6&4��
#5%+��
� � 0QV�7UGF

#�� #��
4GUGTXGF
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The DMA/WAIT Control Register (&%06.) controls the
insertion of wait states into DMAC (and CPU) accesses of
memory or I/O. Also, the register defines the Request signal

for each channel as level or edge sense. &%06. also sets
the DMA transfer mode for channel 1, which is limited to
memory to/from I/O transfers.

/9+���/9+���/GOQT[�9CKV�+PUGTVKQP�
$KVU�� ����T h i s
bit specifies the number of wait states introduced into CPU
or DMAC memory access cycles. /9+� and /9+� are set
to 1 during 4'5'6. 

+9+���+9+���+�1�9CKV�+PUGTVKQP�
$KVU�� ����This bit speci-
fies the number of wait states introduced into CPU or DMAC
I/O access cycles. +9+� and +9+� are set to 1 during 4'5'6. 

0QVG� These wait states are added to the 3-clock I/O cycle that
is used to access the on-chip I/O registers. It is equally
valid to regard these as 0 to 3 wait states added to a 4-
clock external I/O cycle.

&/5���&/5���&/#�4GSWGUV�5GPUG�
$KVU�� ����&/5�
and &/5� specify the DMA request sense for channel 0 and
channel 1 respectively. When reset to�0, the input is level
sense. When set to 1, the input is edge sense. &/5� and
&/5� are cleared to�0 during 4'5'6.

Typically, for an input/source device, the associated &/5
bit should be programmed as�0 for level sense. The device
takes a relatively long time to update its Request signal after
the DMA channel reads data (in the first of the two machine
cycles involved in transferring a byte).

An output/destination device takes much less time to update
its Request signal after the DMA channel starts a 94+6'
operation to it (the second machine cycle of the two cycles
involved in transferring a byte). With zero-wait state I/O cy-
cles, a device cannot update its request signal in the required
time, so edge sensing must be used.

A one-wait-state I/O cycle also does not provide sufficient
time for updating, so edge sensing is again required.

&+/���&+/���&/#�%JCPPGN��� +�1�CPF�/GOQT[�/QFG

$KVU�� ����Specifies the source/destination and address
modifier for channel 1 memory to/from I/O transfer modes.
&+/� and &+/� are cleared to�0 during 4'5'6.

(KIWTG ��� &/#�9#+6�%QPVTQN�4GIKUVGT�
&%06.��+�1�#FFTGUU�����*�

$KV

/9+� +9+�

� � � � � � � �

4�9 4�9

&/5� &/5� &+/�

4�9 4�9 4�9

/9+� +9+� &+/�

4�9 4�9 4�9

/9+� /9+� 9CKV�5VCVG

� � �
� � �
� � �
� � �

+9+� +9+� 9CKV�5VCVG

� � �
� � �
� � �
� � �

&/5K 5GPUG

� 'FIG�5GPUG
� .GXGN�5GPUG

6CDNG ��� %JCPPGN���6TCPUHGT�/QFG

&+/� &/+� 6TCPUHGT�/QFG
#FFTGUU�

+PETGOGPV�&GETGOGPV

� � /GOQT[→+�1 /#4��
���+#4��HKZGF
� � /GOQT[→+�1 /#4�� ���+#4��HKZGF
� � +�1→/GOQT[ +#4��HKZGF��/#4��
�
� � +�1→/GOQT[ +#4��HKZGF��/#4�� �
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All 64#2U occur after fetching an undefined second opcode
byte following one of the prefix opcodes (CBH, DDH, EDH,
or FDH) or after fetching an undefined third opcode byte
following one of the double-prefix opcodes (DDCBH or
FDCBH).

The state of the Undefined Fetch Object (7(1) bit in +6%
allows 64#2 software to correctly adjust the stacked PC, de-
pending on whether the second or third byte of the opcode
generated the 64#2. If 7(1���0, the starting address of
the invalid instruction is the stacked 2% �. If 7(1�� 1, the
starting address of the invalid instruction is equal to the
stacked 2% �.

(KIWTG ��� 64#2�6KOKPI �PF�1REQFG�7PFGHKPGF

6� 6� 6� 662 6K 6K 6K 6K 6K 6� 6� 6� 6� 6� 6�6� 6�

#� #���
#���

2*+

&� &�

2% ����*52��

7PFGHKPGF

/4'3

/�

4&

94

6�

52��

1REQFG

2%* 2%.

�PF�1REQFG
(GVEJ�%[ENG

2%�5VCEMKPI
1REQFG
(GVEJ�%[ENG

4GUVCTV�
HTQO�����*
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The Common Base Register (%$4) specifies the base ad-
dress (on 4-KB boundaries) used to generate a 20-bit phys-

ical address for Common Area 1 accesses. All bits of %$4
are reset to�0 during 4'5'6.

//7�%QOOQP�$CUG�4GIKUVGT

/PGOQPKE�%$4
#FFTGUU���*

//7�$#0-�$#5'�4')+56'4

The Bank Base Register ($$4) specifies the base address
(on 4-KB boundaries) used to generate a 20-bit physical ad-

dress for Bank Area accesses. All bits of $$4 are reset to
0 during 4'5'6.

//7�$CPM�$CUG�4GIKUVGT

/PGOQPKE�$$4
#FFTGUU���*

//7�%1//10�$#0-�#4'#�4')+56'4

The Common/Bank Area Register (%$#4) specifies bound-
aries within the Z8S180/Z8L180 64-KB logical address

space for up to three areas; Common Area), Bank Area and
Common Area 1.

//7�%QOOQP�$CPM�#TGC�4GIKUVGT
/PGOQPKE�%$#4
#FFTGUU��#*

(KIWTG ��� //7�%QOOQP�$CUG�4GIKUVGT�
%$4��+�1�#FFTGUU�����*�

$KV

�%$� %$�

4�9

%$�

� � � � � � � �

%$� %$� %$� %$�

4�9

%$�

4�94�94�94�94�94�9

(KIWTG ��� //7�$CPM�$CUG�4GIKUVGT�
$$4��+�1�#FFTGUU�����*�

$KV

�$$� $$�

4�9

$$�
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%#� %#��%#�
$KVU�� ����%# specifies the start (Low) ad-
dress (on 4-KB boundaries) for Common Area 1. This con-
dition also determines the most recent address of the Bank
Area. All bits of %# are set to 1 during 4'5'6.

$#� $#��
$KVU�� ����$# specifies the start (Low) address
(on 4-KB boundaries) for the Bank Area. This condition
also determines the most recent address of Common Area
0. All bits of $# are set to 1 during 4'5'6.

12'4#6+10�/1&'�%10641.�4')+56'4

The Z8S180/Z8L180 is descended from two different an-
cestor processors, ZiLOG’s original Z80 and the Hitachi
64180. The Operating Mode Control Register (1/%4) can
be programmed to select between certain differences be-
tween the Z80 and the 64180.

1RGTCVKQP�/QFG�%QPVTQN�4GIKUVGT

/PGOQPKE�1/%4
#FFTGUU��'*

/�'�
/��'PCDNG���This bit controls the /� output and is
set to a 1 during reset.

When /�'�� 1, the /� output is asserted Low during the
opcode fetch cycle, the +06� acknowledge cycle, and the
first machine cycle of the 0/+ acknowledge.

On the Z8S180/Z8L180, this choice makes the processor
fetch one 4'6+ instruction. When fetching a 4'6+ from zero-
wait-state memory, the processor uses three clock machine
cycles that are not fully Z80-timing-compatible.

When /�'���0, the processor does not drive /� Low dur-
ing instruction fetch cycles. After fetching one 4'6+ instruc-
tion with normal timing, the processor returns and refetches
the instruction using Z80-compatible cycles that drive /�
Low. This timing compatibility may be required by external
Z80 peripherals to properly decode the 4'6+ instruction.

(KIWTG ��� 1RGTCVKPI�%QPVTQN�4GIKUVGT

1/%4��+�1�#FFTGUU����'*�

&�

4GUGTXGF

&� &�
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The I/O Control Register (+%4) allows relocation of the in-
ternal I/O addresses. +%4 also controls the enabling and dis-
abling of +15612 mode (Figure 83).

+1#������+�1�#FFTGUU�4GNQECVKQP�
$KVU�������+1#�  an d
+1#� relocate internal I/O as indicated in Figure 84. 0QVG� The high-order 8 bits of 16-bit internal I/O address are al-

ways 0. +1#� and +1#� are cleared to�0�during 4'5'6.

+1562��+15612�/QFG�
$KV������+15612 mode is enabled
when +1562 is set to 1. Normal I/O operation resumes when
+1562 is reprogrammed or 4'5'6 to 0.
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+%4��+�1�#FFTGUU����(*�

+1#� +1#� +1562

$KV � � � � � � � �

4�9 4�9 4�9

(KIWTG ��� +�1�#FFTGUU�4GNQECVKQP

+1#� +1#�������

+1#� +1#�������

+1#� +1#�������

+1#� +1#�������

��((*

��%�*
��$(*

����*
���(*

����*
���(*

����*


