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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 33MHz

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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%NQEMGF�5GTKCN�+�1�
%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.
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<���XGTUWU�������%QORCVKDKNKV[��The Z8S180/Z8L180
is descended from two different “ancestor” processors,
ZiLOG’s original Z80 and the Hitachi 64180. The Operat-
ing Mode Control Register (OMCR), illustrated in Figure
8, can be programmed to select between certain Z80 and
64180 differences.

/�'�
/��'PCDNG���This bit controls the /� output and is
set to a 1 during 4'5'6.

When /�'���1, the /� output is asserted Low during op-
code fetch cycles, Interrupt Acknowledge cycles, and the
first machine cycle of an 0/+ acknowledge.

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

When /�' � 0, the processor does not drive /� Low dur-
ing the instruction fetch cycles. After fetching a 4'6+ in-
struction with normal timing, the processor goes back and
refetches the instruction using fully Z80-compatible cycles
that include driving /� Low. This option may be required
by some external Z80 peripherals to properly decode the
4'6+ instruction. Figure 9 and Table 5 show the 4'6+ se-
quence when /�' is 0.
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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).

6CDNG �� 4'6+�%QPVTQN�5KIPCN�5VCVGU

/CEJKPG�
%[ENG 5VCVGU #FFTGUU &CVC 4& 94 /4'3 +143

/�
/�'�

�

/�
/�'�

� *#.6 56

� 6� 6� �UV�1REQFG '&* � � � � � � � �
� 6� 6� �PF�1REQFG �&* � � � � � � � �

6K 0# ��UVCVG � � � � � � � �
6K 0# ��UVCVG � � � � � � � �
6K 0# ��UVCVG � � � � � � � �

� 6� 6� �UV�1REQFG '&* � � � � � � � �
6K 0# ��UVCVG � � � � � � � �

� 6� 6� �PF�1REQFG �&* � � � � � � � �
� 6� 6� 52 &CVC � � � � � � � �
� 6� 6� 52� &CVC � � � � � � � �

(KIWTG ��� /��6GORQTCT[�'PCDNG�6KOKPI

6� 6� 6� 6� 6� 6�

94

/�

1REQFG�(GVEJ
9TKVG�KPVQ�1/%4

2*+



<�5����<�.���
'PJCPEGF�<����/KETQRTQEGUUQT ZiLOG

�� 2�4�'�.�+�/�+�0�#�4�; &5�������</2����

12'4#6+10�/1&'5�
%QPVKPWGF�

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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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.
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+PRWV�4KUG�6KOG�CPF�(CNN�6KOG�

'ZEGRV�':6#.��4'5'6�
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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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The DMA I/O Address Register specifies the I/O device for
channel 1 transfers. This address may be a destination or
source I/O device. +#4�. and +#4�* each contain 8 address
bits. The most significant byte identifies the Request Hand-
shake signal and controls the Alternating Channel feature.

&/#�+�1�#FFTGUU�4GIKUVGT�%JCPPGN���.QY

/PGOQPKE�+#4�.
#FFTGUU��$*

&/#�+�1�#FFTGUU�4GIKUVGT�%JCPPGN���*KIJ

/PGOQPKE�+#4�*
#FFTGUU��%*

&/#�+�1�#FFTGUU�4GIKUVGT�%JCPPGN���$

/PGOQPKE�+#4�$
#FFTGUU��&*

#NV'��The #NV' bit should be set only when both DMA
channels are programmed for the same I/O source or I/O
destination. In this case, a channel end condition (byte count
= 0) on channel 0 sets bit 6 (#NV%), which subsequently
enables the channel 1 request and blocks the channel 0
request. Similarly, a channel end condition on channel 1
clears bit 6 (#NV%), which then enables the channel 0 request
and blocks the channel 1 request. For external requests, the
request from the device must be routed or connected to both
the &4'3� and &4'3� pins.

#NV%��If bit (#NV') is�0, the #NV% bit has no effect. When bit
7 (#NV') is 1 and the #NV% bit is�0, the request signal selected
by bits � � is not presented to channel 1; however, the chan-
nel 0 request operates normally. When #NV' is 1 and #NV%
is 1, the request selected by 5#4�� �� or &#4�� �� is
not presented to channel 0; however, the channel 1 request
operates normally. The #NV% bit can be written by software
to select which channel should operate first; however, this
operation should be executed only when both channels are
stopped (both &'� and &'� are �).

4GS�5GN��If bit &+/� in the &%06. register is 1, indicating
an I/O source, the following bits select which source hand-
shake signal should control the transfer:

If &+/� is�0, indicating an I/O destination, the following
bits select which destination handshake signal should con-
trol the transfer:

(KIWTG ��� &/#�+�1�#FFTGUU�4GIKUVGT�%JCPPGN���.QY

(KIWTG ��� &/#�+�1�#FFTGUU�4GIKUVGT�%JCPPGN���*KIJ

(KIWTG ��� &/#�+�1�#FFTGUU�4GIKUVGT�%JCPPGN���$

$KV

#NV' #NV%

� � � � � � � �

4GS���5GN

��� &4'3��RKP
��� #5%+��4&4(
��� #5%+��4&4(
1VJGT 4GUGTXGF��FQ�PQV�RTQITCO

��� &4'3��RKP
��� #5%+��6&4'
��� #5%+��6&4'
1VJGT 4GUGTXGF��FQ�PQV�RTQITCO
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&/#�56#675�4')+56'4

The DMA Status Register (&56#6) is used to enable and
disable DMA transfer and DMA termination interrupts.

&56#6 also indicates DMA transfer status, Completed or
In Progress.

&/#�5VCVWU�4GIKUVGT

/PGOQPKE�&56#6
#FFTGUU���*

&'���&/#�'PCDNG�%JCPPGN���
$KV�����When &'��� 1
and &/'�� 1, channel 1 DMA is enabled. When a DMA
transfer terminates ($%4�����), &'� is reset to�0 by the
DMAC. When &'����0 and the DMA interrupt is enabled
(&+'� � 1), a DMA interrupt request is made to the CPU.

To perform a software 94+6' to &'�, &9'� should be
written with�a�0 during the same register 94+6' access.
Writing &'� to�0 disables channel 1 DMA, but DMA is re-
startable. Writing &'� to 1 enables channel 1 DMA and
automatically sets DMA Main Enable (&/') to 1. &'� is
cleared to�0 during 4'5'6.

&'���&/#�'PCDNG�%JCPPGN���
$KV�����When &'��� 1
and &/'�� 1, channel 0 DMA is enabled. When a DMA
transfer terminates ($%4�����), &'� is reset to�0 by the
DMAC. When &'����0 and the DMA interrupt is enabled
(&+'� � 1), a DMA interrupt request is made to the CPU.

To perform a software 94+6' to &'�, &9'� should be
written with�0 during the same register 94+6' access. Writ-
ing &'� to�0 disables channel 0 DMA. Writing &'� to 1
enables channel 0 DMA and automatically sets DMA Main
Enable (&/') to 1. &'� is cleared to�0 during 4'5'6.

&9'���&'��$KV�9TKVG�'PCDNG�
$KV�����When performing
any software 94+6' to &'�, this bit should be written with
0 during the same access. &9'� always reads as �.

&9'���&'��$KV�9TKVG�'PCDNG�
$KV�����When performing
any software 94+6' to &'�, this bit should be written with
0 during the same access. &9'� always reads as �.

&+'���&/#�+PVGTTWRV�'PCDNG�%JCPPGN���
$KV�����W h e n
&+'� is set to 1, the termination channel 1 DMA transfer
(indicated when &'����0) causes a CPU interrupt request
to be generated. When &+'����0, the channel 0 DMA ter-
mination interrupt is disabled. &+'� is cleared to�0 during
4'5'6.

&+'���&/#�+PVGTTWRV�'PCDNG�%JCPPGN���
$KV�����W h e n
&+'� is set to 1, the termination channel 0 of DMA transfer
(indicated when &'�����) causes a CPU interrupt request
to be generated. When &+'����0, the channel 0 DMA ter-
mination interrupt is disabled. &+'� is cleared to�0 during
4'5'6.

&/'��&/#�/CKP�'PCDNG�
$KV�����A DMA operation is
only enabled when its &' bit (&'� for channel�0, &'� for
channel 1) and the &/'�bit is set to �.

When 0/+ occurs, &/' is reset to�0, thus disabling DMA
activity during the 0/+ interrupt service routine. To restart
DMA, &'  and/or &'� should be written with a 1 (even
if the contents are already �). This condition automatically
sets &/' to 1, allowing DMA operations to continue. 

0QVG� &/' cannot be directly written. The bit is cleared to 0
by 0/+ or indirectly set to 1 by setting &'� and/or &'�
to 1. &/' is cleared to 0 during 4'5'6.

(KIWTG ��� &/#�5VCVWU�4GIKUVGT�
&56#6��+�1�#FFTGUU�����*�

$KV

&'� &'� &9'�

� � � � � � � �

4�9 4�9 9

&9'� &+'� &+'� &/'

9 4�9 4�9 4
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The DMA Mode Register (&/1&') is used to set the ad-
dressing and transfer mode for channel 0.

&/#�/QFG�4GIKUVGT

/PGOQPKE�&/1&'
#FFTGUU���*

&/���&/���&GUVKPCVKQP�/QFG�%JCPPGN���
$KVU�������This
mode specifies whether the destination for channel 0 transfers
is memory or I/O, and whether the address should be incre-
mented or decremented for each byte transferred. &/� and
&/� are cleared to�0 during 4'5'6.

5/���5/���5QWTEG�/QFG�%JCPPGN���
$KVU���������T h i s
mode specifies whether the source for channel 0 transfers
is memory or I/O, and whether the address should be incre-
mented or decremented for each byte transferred.

(KIWTG ��� &/#�/QFG�4GIKUVGT�
&/1&'��+�1�#FFTGUU�����*�

$KV

&/� &/�

� � � � � � � �

4�9 4�9

5/� 5/� //1&

4�9 4�9 4�9

6CDNG ��� %JCPPGN���&GUVKPCVKQP

&/� &/� /GOQT[�+�1
/GOQT[�

+PETGOGPV�&GETGOGPV

� � /GOQT[ �
� � /GOQT[ �
� � /GOQT[ HKZGF
� � +�1 HKZGF

6CDNG ��� %JCPPGN���5QWTEG

5/� 5/� /GOQT[�+�1
/GOQT[�

+PETGOGPV�&GETGOGPV

� � /GOQT[ �
� � /GOQT[ �
� � /GOQT[ HKZGF
� � +�1 HKZGF



<�5����<�.���
'PJCPEGF�<����/KETQRTQEGUUQT ZiLOG

�� 2�4�'�.�+�/�+�0�#�4�; &5�������</2����

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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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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2#%-#)'�+0(14/#6+10

(KIWTG ��� ���2KP�&+2�2CEMCIG�&KCITCO

(KIWTG ��� ���2KP�3(2�2CEMCIG�&KCITCO


