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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 Obsolete

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 68-LCC (J-Lead)

Supplier Device Package 68-PLCC
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ways recognized at the end of an instruction, regardless of
the state of the interrupt-enable flip-flops. This signal forces
CPU execution to continue at location 0066H.

2*+��System Clock (Output). The output is used as a refer-
ence clock for the MPU and the external system. The fre-
quency of this output may be one-half, equal to, or twice
the crystal or input clock frequency.

4&��Read (Output, active Low, 3-state). 4& indicates that
the CPU wants to read data from either memory or an I/O
device. The addressed I/O or memory device should use this
signal to gate data onto the CPU data bus.

4(5*� Refresh (Output, active Low). Together with /4'3,
4(5* indicates that the current CPU machine cycle and the
contents of the address bus should be used for refresh of dy-
namic memories. The low-order 8 bits of the address bus
(#� #�) contain the refresh address. This signal is analogous
to the REF signal of the Z64180.

465�� Request to Send 0 (Output, active Low); a program-
mable MODEM control signal for ASCI channel 0.

4:#���4:#���Receive Data 0 and 1 (Input). These signals
are the receive data for the ASCI channels.

4:5��Clocked Serial Receive Data (Input). This line is the
receive data for the CSI/O channel. RXS is multiplexed with
the %65� signal for ASCI channel 1.

56��Status (Output). This signal is used with the /� and
*#.6 output to decode the status of the CPU machine cycle.
See Table 3.

6'0&���6'0&�� Transfer End 0 and 1 (Outputs, active
Low). This output is asserted active during the most recent
94+6' cycle of a DMA operation. It is used to indicate the
end of the block transfer. 6'0&� is multiplexed with %-#�.

6'56��Test (Output, not in DIP version). This pin is for test
and should be left open.

6176��Timer Out (Output). 6176 is the output from PRT
channel 1. This line is multiplexed with #�� of the address
bus.

6:#���6:#���Transmit Data 0 and 1 (Outputs). These sig-
nals are the transmitted data from the ASCI channels. Trans-
mitted data changes are with respect to the falling edge of
the transmit clock.

6:5��Clocked Serial Transmit Data (Output). This line is
the transmitted data from the CSI/O channel.

9#+6. Wait (Input, active Low). 9#+6 indicates to the
MPU that the addressed memory or I/O devices are not
ready for data transfer. This input is sampled on the falling
edge of 6� (and subsequent 9#+6 states). If the input is
sampled Low, then the additional 9#+6 states are inserted
until the 9#+6 input is sampled High, at which time exe-
cution continues.

94. 94+6' (Output, active Low, 3-state). 94 indicates that
the CPU data bus holds valid data to be stored at the ad-
dressed I/O or memory location.

:6#.��Crystal Oscillator Connection (Input). This pin
should be left open if an external clock is used instead of a
crystal. The oscillator input is not a TTL level (see DC Char-
acteristics).

Several pins are used for different conditions, depending on
the circumstance.

6CDNG �� 5VCVWU�5WOOCT[

56 *#.6 /� 1RGTCVKQP

� � � %27�1RGTCVKQP�
�UV�1REQFG�(GVEJ�
� � � %27�1RGTCVKQP�
�PF�1REQFG�CPF��TF�

1REQFG�(GVEJ�
� � � %27�1RGTCVKQP�
/%�'ZEGRV�1REQFG�

(GVEJ�
� : � &/#�1RGTCVKQP
� � � *#.6�/QFG
� � � 5.''2�/QFG�
+PENWFKPI�5;56'/�

5612�/QFG�
Notes:
:���&Q�PQV�ECTG�
/%���/CEJKPG�%[ENG�
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%5+�1����The CSI/O channel provides
a half-duplex serial transmitter and receiver. This channel
can be used for simple high-speed data connection to an-
other microprocessor or microcomputer. 64&4 is used for
both CSI/O transmission and reception. Thus, the system
design must ensure that the constraints of half-duplex op-
eration are met (Transmit and Receive operation cannot oc-
cur simultaneously). For example, if a CSI/O transmission
is attempted while the CSI/O is receiving data, a CSI/O does
not work.

0QVG� 64&4 is not buffered. Performing a CSI/O transmit
while the previous transmission is still in progress causes
the data to be immediately updated and corrupts the
transmit operation. Similarly, reading 64&4 while a
transmit or receive is in progress should be avoided.

(KIWTG �� 6KOGT�+PKVKCNK\CVKQP��%QWPV�&QYP��CPF�4GNQCF�6KOKPI

(KIWTG �� 6KOGT�1WVRWV�6KOKPI
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6KOGT�&CVC�4GIKUVGT
9TKVG�
����*�

6KOGT�&CVC
4GIKUVGT

6KOGT�4GNQCF
4GIKUVGT

6&'�(NCI

6+(�(NCI

4GUGV
���φ ���φ ���φ ���φ ���φ ���φ ���φ ���φ ���φ
����V������φ
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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.

(KIWTG ��� 5.''2�6KOKPI

5.2��PF�1REQFG
5.''2�/QFG

2*+
6� 6� 6� 6� 65 65 6�

+06K��0/+

#�� #�

*#.6

/�

1REQFG�(GVEJ�QT�+PVGTTWRV
#EMPQYNGFIG�%[ENG

5.2��PF�1REQFG�#FFTGUU (((((*

(GVEJ�%[ENG

6� 6�
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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.

(KIWTG ��� <�5����<�.����+&.'�/QFG�'ZKV�&WG�6Q�'ZVGTPCN�+PVGTTWRV

2*+

6� 6� 6�

0/+

#�� #�

*#.6

/�

1REQFG�(GVEJ�QT�+PVGTTWRV
#EMPQYNGFIG�%[ENG

(((((*

+&.'�/QFG

6�

����%[ENG�&GNC[�HTQO�+06K�#UUGTVGF

+06���+06���+06�

QT
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The following standard test conditions apply to DC Char-
acteristics, unless otherwise noted. All voltages are refer-
enced to VSS (0V). Positive current flows into the refer-
enced pin.

All AC parameters assume a load capacitance of 100 pF.
Add a 10-ns delay for each 50-pF increase in load up to a
maximum of 200 pF for the data bus and 100 pF for the ad-
dress and control lines. AC timing measurements are ref-
erenced to VOL MAX or VOL MIN as indicated in Figures 20
through 30 (except for %.1%-, which is referenced to the
10% and 90% points). Ordering Information lists temper-
ature ranges and product numbers. Find package drawings
in Package Information.

#$51.76'�/#:+/7/�4#6+0)5

0QVG� Permanent damage may occur if maximum ratings are
exceeded. Normal operation should be under recom-
mended operating conditions. If these conditions are ex-
ceeded, it could affect reliability.

(KIWTG ��� #%�2CTCOGVGT�6GUV�%KTEWKV

+1.

+1*

(TQO

����R(

%.

81.�OCZ�
�81*�/KP

�RKP

+VGO 5[ODQN 8CNWG 7PKV

5WRRN[�8QNVCIG 8&& ����`�
��� 8

+PRWV�8QNVCIG 8+0 ����`�8EE�
��� 8

1RGTCVKPI�6GORGTCVWTG 6124 ��`��� u%

'ZVGPFGF�6GORGTCVWTG 6':6 ���`��� u%

5VQTCIG�6GORGTCVWTG 656) ���`�
��� u%
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�� V+1&� 2*+�(CNN�VQ�+143�(CNN�&GNC[ +1%���� �� �� PU
2*+�4KUG�VQ�+143�(CNN�&GNC[ +1%���� �� ��

�� V+1&� 2*+�(CNN�VQ�+143�4KUG�&GNC[ �� �� PU

�� V+1&� /��(CNN�VQ�+143�(CNN�&GNC[ ��� �� PU

�� V+065 +06�5GV�WR�6KOG�VQ�2*+�(CNN �� �� PU
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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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Data can be written into and read from the ASCI Transmit
Data Register. If data is read from the ASCI Transmit Data
Register, the ASCI data transmit operation is not affected
by this 4'#& operation.

#5%+�4GEGKXG�5JKHV�4GIKUVGT�����
454������This register
receives data shifted in on the 4:# pin. When full, data is
automatically transferred to the ASCI Receive Data Regis-
ter (4&4) if it is empty. If 454 is not empty when the next
incoming data byte is shifted in, an overrun error occurs.
This register is not program accessible.

#5%+�4GEGKXG�&CVC�(+(1�����
4&4�����+�1�#FFTGUU��
��*����*���The ASCI Receive Data Register is a read-only
register. When a complete incoming data byte is assembled
in 454, it is automatically transferred to the 4 character Re-
ceive Data First-In First-Out ((+(1) memory. The oldest
character in the (+(1 (if any) can be read from the Receive
Data Register (4&4). The next incoming data byte can be
shifted into 454 while the (+(1 is full. Thus, the ASCI re-
ceiver is well buffered.

#5%+�56#675�(+(1

This four-entry (+(1 contains Parity Error, Framing Error,
Rx Overrun, and Break status bits associated with each char-

acter in the receive data (+(1. The status of the oldest char-
acter (if any) can be read from the ASCI status registers.

#5%+�%*#00'.�%10641.�4')+56'4�#

/2'��/WNVK�2TQEGUUQT�/QFG�'PCDNG�
$KV�����The  ASC I
features a multiprocessor communication mode that utilizes
an extra data bit for selective communication when a num-
ber of processors share a common serial bus. Multiproces-
sor data format is selected when the /2 bit in %06.$ is set
to 1. If multiprocessor mode is not selected (/2 bit in
%06.$����), /2' has no effect. If multiprocessor mode
is selected, /2' enables or disables the wake-up feature as
follows. If /$' is set to 1, only received bytes in which the
multiprocessor bit�(/2$ )���� can affect the 4&4( and error
flags. Effectively, other bytes (with /2$����) are ignored
by the ASCI. If /2' is reset to�0, all bytes, regardless of

the state of the /2$ data bit, affect the 4'&4 and error flags.
/2' is cleared to�0 during 4'5'6.

4'��4GEGKXGT�'PCDNG�
$KV�����When 4' is set to 1, the ASCI
transmitter is enabled. When 6' is reset to�0, the transmitter
is disables and any transmit operation in progress is inter-
rupted. However, the 6&4' flag is not reset and the previous
contents of 6&4' are held. 6' is cleared to�0 in +15612
mode during 4'5'6.

6'��6TCPUOKVVGT�'PCDNG�
$KV�����When 6' is set to 1, the
ASCI receiver is enabled. When 6' is reset to�0, the trans-
mitter is disabled and any transmit operation in progress is
interrupted. However, the 6&4' flag is not reset and the pre-

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

$KV

�/2' 4'

4�9 4�9 4�9

6'

� � � � � � � �

465�
/2$4�

/1&� /1&� /1&�

4�9 4�9

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

4�9 4�9 4�9

'(4

$KV

�/2' 4'

4�9 4�9 4�9

6'

� � � � � � � �

/1&� /1&� /1&�

4�9 4�9

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

4�9 4�9 4�9

/2$4�
'(4%-#�&
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Each ASCI channel status register (56#6���) allows inter-
rogation of ASCI communication, error and modem control

signal status, and the enabling or disabling of ASCI inter-
rupts.

4&4(��4GEGKXG�&CVC�4GIKUVGT�(WNN�
$KV�����4&4( is set to
1 when an incoming data byte is loaded into an empty 4Z
(+(1. If a framing or parity error occurs, 4&4( is still set
and the receive data (which generated the error) is still load-
ed into the (+(1. 4&4( is cleared to�0 by reading 4&4 and
most recently received character in the (+(1 from +15612
mode, during 4'5'6 and for #5%+� if the &%&� input is
auto-enabled and is negated (High).

1840��1XGTTWP�'TTQT�
$KV�����An overrun condition oc-
curs if the receiver finishes assembling a character but the
4Z�(+(1 is full so there is no room for the character. How-
ever, this status bit is not set until the most recent character
received before the overrun becomes the oldest byte in the
(+(1. This bit is cleared when software writes a 1 to the
'(4 bit in the %06.# register. The bit may also be cleared
by 4'5'6 in +15612 mode or #5%+� if the &%&� pin is
auto enabled and is negated (High).

0QVG� When an overrun occurs, the receiver does not place the
character in the shift register into the (+(1, nor any sub-
sequent characters, until the most recent good character
enters the top of the (+(1 so that 1840 is set. Software
then writes a 1 to '(4 to clear it.

2'��2CTKV[�'TTQT�
$KV�����A parity error is detected when
parity checking is enabled.When the /1&� bit in the

%06.# register is 1, a character is assembled in which the
parity does not match the 2'1 bit in the %06.$ register.
However, this status bit is not set until or unless the error
character becomes the oldest one in the 4Z�(+(1. 2' is
cleared when software writes a 1 to the '(4 bit in the
%064.# register. 2' is also cleared by 4'5'6 in +15612
mode, or on #5%+�, if the &%&� pin is auto-enabled and is
negated (High).

('��(TCOKPI�'TTQT�
$KV�����A framing error is detected
when the stop bit of a character is sampled as ��52#%'.
However, this status bit is not set until/unless the error char-
acter becomes the oldest one in the 4Z�(+(1. (' is cleared
when software writes a 1 to the '(4 bit in the %06.# reg-
ister. (' is also cleared by 4'5'6 in +15612 mode, or on
#5%+�, if the &%&� pin is auto-enabled and is negated
(High).

4'+��4GEGKXG�+PVGTTWRV�'PCDNG�
$KV�����4+' should be set to
1 to enable ASCI receive interrupt requests. When 4+' is
1, the Receiver requests an interrupt when a character is re-
ceived and 4&4( is set, but only if neither DMA channel
requires its request-routing field to be set to receive data
from this ASCI. That is, if 5/� � are �� and 5#4�� ��
are ��, or &+/� is 1 and +#4�� �� are ��, then ASCI1
does not request an interrupt for 4&4(. If 4+' is 1, either
ASCI requests an interrupt when 1840, 2' or (' is set, and

(KIWTG ��� #5%+�5VCVWU�4GIKUVGTU

$KV

4&4( 1840

4 4 4�9

2'

� � � � � � � �

(' 4' &%&� 6&4' 6+'

4 4

#5%+�5VCVWU�4GIKUVGT���
56#6���+�1�#FFTGUU�����*�

4 4 4�9

$KV

4&4( 1840

4 4�9

2'

� � � � � � � �

(' 4' 6&4' 6+'

4 4

#5%+�5VCVWU�4GIKUVGT���
56#6���+�1�#FFTGUU�����*�

4 4 4�9

%65�'

4�9
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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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Table 16 indicates all DMA transfer mode combinations of
&/�, &/�, 5/�, and 5/�. Because I/O to/from I/O trans-
fers are not implemented, 12 combinations are available.

//1&��/GOQT[�/QFG�%JCPPGN���
$KV�����When chan-
nel 0 is configured for memory to/from memory transfers
there is no Request Handshake signal to control the transfer
timing. Instead, two automatic transfer timing modes are se-
lectable: burst (//1&����) and cycle steal (//1&����).
For burst memory to/from memory transfers, the DMAC
takes control of the bus continuously until the DMA transfer

completes (as indicated by the byte count register = �). In
cycle steal mode, the CPU is provided a cycle for each DMA
byte transfer cycle until the transfer is completed.

For channel 0 DMA with I/O source or destination, the se-
lected Request signal times the transfer ignoring //1&.
//1& is cleared to�0 during 4'5'6.

6CDNG ��� 6TCPUHGT�/QFG�%QODKPCVKQPU

&/� &/� 5/� 5/� 6TCPUHGT�/QFG #FFTGUU�+PETGOGPV�&GETGOGPV

� � � � /GOQT[→/GOQT[ 5#4�
���&#4�
�
� � � � /GOQT[→/GOQT[ 5#4� ���&#4�
�
� � � � /GOQT[�→/GOQT[ 5#4��HKZGF��&#4�
�
� � � � +�1→/GOQT[ 5#4��HKZGF��&#4�
�
� � � � /GOQT[→/GOQT[ 5#4�
���&#4� �
� � � � /GOQT[→/GOQT[ 5#4� ���&#4� �
� � � � /GOQT[�→/GOQT[ 5#4��HKZGF��&#4� �
� � � � +�1→/GOQT[ 5#4��HKZGF��&#4� �
� � � � /GOQT[→/GOQT[� 5#4�
���&#4��HKZGF
� � � � /GOQT[→/GOQT[� 5#4� ���&#4��HKZGF
� � � � 4GUGTXGF
� � � � 4GUGTXGF
� � � � /GOQT[→+�1 5#4�
���&#4��HKZGF
� � � � /GOQT[→+�1 5#4� ���&#4��HKZGF
� � � � 4GUGTXGF
� � � � 4GUGTXGF

0QVG��* Includes memory mapped I/O.
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+06'44726�8'%614�.19�4')+56'4

Bits � � of the Interrupt Vector Low Register (+.) are used
as bits � � of the synthesized interrupt vector during inter-
rupts for the +06� and +06� pins and for the DMAs, ASCIs,

PRTs, and CSI/O. These three bits are cleared to�0 during
4'5'6 (Figure 74).

+PVGTTWRV�8GEVQT�.QY�4GIKUVGT
/PGOQPKE��+.
#FFTGUU���*

+06�64#2�%10641.�4')+56'4

This register is used in handling 64#2 interrupts and to en-
able or disable Maskable Interrupt Level���and the +06�
and +06� pins.

+06�64#2�%QPVTQN�4GIKUVGT
/PGOQPKEU�+6%
#FFTGUU���*

64#2�
$KV�����This bit is set to 1 when an undefined op-
code is fetched. 64#2 can be reset under program control
by writing it with a �; however, 64#2 cannot be written with
1 under program control. 64#2 is reset to�0 during 4'5'6.

7(1��7PFGHKPGF�(GVEJ�1DLGEV�
$KV�����When a 64#2 in-
terrupt occurs, the contents of 7(1 allow the starting ad-
dress of the undefined instruction to be determined. This in-
terrupt is necessary because the 64#2 may occur on either
the second or third byte of the opcode. 7(1 allows the
stacked PC value to be correctly adjusted. If 7(1���0, the
first opcode should be interpreted as the stacked 2%��. If
7(1�� 1, the first opcode address is stacked 2%��. 7(1 is
Read-Only.

+6'���������+PVGTTWRV�'PCDNG���������
$KVU�� ����+ 6'�
and +6'� enable and disable the external interrupt inputs

+06� and +06�, respectively. +6'� enables and disables in-
terrupts from: 

'5%% • Bidirectional Centronics controller

%6%U • External interrupt input +06�

A 1 in a bit enables the corresponding interrupt level while
a�0 disables it. A 4'5'6 sets +6'� to 1 and clears +6'�
and +6'� to 0.

64#2�+PVGTTWRV��The Z8S180/Z8L180 generates a 64#2
sequence when an undefined opcode fetch occurs. This fea-
ture can be used to increase software reliability, implement
an extended instruction set, or both. 64#2 may occur during
opcode fetch cycles and also if an undefined opcode is
fetched during the interrupt acknowledge cycle for +06�
when Mode���is used.

When a 64#2 sequence occurs, the Z8S180/Z8L180:

1. Sets the 64#2 bit in the Interrupt 64#2/Control (+6%)
register to 1.

2. Saves the current Program Counter (PC) value,
reflecting the location of the undefined opcode, on the
stack.

3. Resumes execution at logical address 0. 

0QVG� If logical address 0000H is mapped to physical address
00000H, the vector is the same as for 4'5'6. In this
case, testing the 64#2 bit in +6% reveals whether the re-
start at physical address 00000H was caused by 4'5'6
or 64#2.

(KIWTG ��� +PVGTTWRV�8GEVQT�.QY�4GIKUVGT�
+.��+�1�#FFTGUU�����*�

$KV

+.�� +.��

+PVGTTWRV�5QWTEG�&GRGPFGPV�%QFG

+.��

� � � � � � � �

4�9 4�9 4�9

2TQITCOOCDNG

$KV

64#2 7(1

4�9 4�9 4�9

� � � � � � � �

+6'� +6'� +6'�

4�9 4
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(KIWTG ��� 64#2�6KOKPI �TF�1REQFG�7PFGHKPGF

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

#� #���
#���

2*+

&� &�

2% ����*52��
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/4'3

/�

4&

94

6�

52��

1REQFG

2%��* 2%��.

�TF�1REQFG
(GVEJ�%[ENG 2%�5VCEMKPI

1REQFG
(GVEJ�%[ENG

4GUVCTV

/GOQT[

+:�
�F��+;�
�F

6K 6K

4GCF�%[ENG

(TQO�����*
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+�1�%10641.�4')+56'4

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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