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Pin Description

78 Encore! XP® F0823 Series products are available in a variety of package styles and pin
configurations. This chapter describes the signals and pin configurations available for
each of the package styles. For information on physical package specifications, see Pack-
aging on page 209.

Available Packages

Table 2 lists the package styles that are available for each device in the Z8 Encore! XP
F0823 Series product line.

Table 2. Z8 Encore! XP F0823 Series Package Options

Part 8-pin  8-pin 20-pin 20-pin 20-pin 28-pin 28-pin 28-pin  8-pin QFN/
Number ADC PDIP SOIC PDIP SOIC SSOP PDIP SOIC SSOP MLF-S
Z8F0823  Yes X X X X X X X X X
Z8F0813 No X X X X X X X X X
Z8F0423  Yes X X X X X X X X X
Z8F0413 No X X X X X X X X X
Z8F0223  Yes X X X X X X X X X
Z8F0213 No X X X X X X X X X
Z8F0123  Yes X X X X X X X X X
Z8F0113 No X X X X X X X X X

Pin Configurations

PS024314-0308

Figure 2 through Figure 4 displays the pin configurations for all packages available in the
Z8 Encore! XP F0823 Series. For description of signals, see Table 3. The analog input
alternate functions (ANAX) are not available on the Z8F0x13 devices. The analog supply
pins (AVpp and AVgg) are also not available on these parts, and are replaced by PB6 and
PB7.

At reset, all pins of Ports A, B, and C default to an input state. In addition, any alternate
functionality is not enabled, so the pins function as general-purpose input ports until
programmed otherwise.

Pin Description



Register Map

Z8 Encore! XP® F0823 Series
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Table 8 lists the address map for the Register File of the Z8 Encore! XP® F0823 Series
devices. Not all devices and package styles in the Z8 Encore! XP F0823 Series support the
ADC, or all GPIO ports. Consider registers for unimplemented peripherals as reserved.

Table 8. Register File Address Map

Address (Hex) Register Description Mnemonic Reset (Hex) Page No
General-Purpose RAM

Z8F0823/Z8F0813 Devices

000-3FF General-Purpose Register File RAM — XX

400-EFF Reserved — XX
Z8F0423/Z8F0413 Devices

000-3FF General-Purpose Register File RAM — XX

400-EFF Reserved — XX
Z8F0223/Z8F0213 Devices

000-1FF General-Purpose Register File RAM — XX

200-EFF Reserved — XX
Z8F0123/Z28F0113 Devices

000-O0FF General-Purpose Register File RAM — XX

100-EFF Reserved — XX

Timer 0

FOO Timer 0 High Byte TOH 00 80
FO1 Timer O Low Byte TOL 01 80
F02 Timer 0 Reload High Byte TORH FF 81
FO3 Timer O Reload Low Byte TORL FF 81
FO04 Timer 0 PWM High Byte TOPWMH 00 81
FO05 Timer 0 PWM Low Byte TOPWML 00 82
FO6 Timer 0 Control 0 TOCTLO 00 82
FO7 Timer O Control 1 TOCTLA1 00 83
Timer 1

FO08 Timer 1 High Byte T1H 00 80
F09 Timer 1 Low Byte T1L 01 80
FOA Timer 1 Reload High Byte T1RH FF 81
FOB Timer 1 Reload Low Byte T1RL FF 81

PS024314-0308
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STOP—Stop Mode Recovery Indicator

If this bit is set to 1, a Stop Mode Recovery is occurred. If the STOP and VDT bits are both
set to 1, the Stop Mode Recovery occurred because of a WDT time-out. If the STOP bit is
1 and the VDT bit is 0, the Stop Mode Recovery was not caused by a WDT time-out. This
bit is reset by a POR or a WDT time-out that occurred while not in STOP mode. Reading
this register also resets this bit.

WDT—Watchdog Timer time-out Indicator

If this bit is set to 1, a WDT time-out occurred. A POR resets this pin. A Stop Mode
Recovery from a change in an input pin also resets this bit. Reading this register resets this
bit. This read must occur before clearing the WDT interrupt.

EXT—External Reset Indicator

If this bit is set to 1, a Reset initiated by the external RESET pin occurred. A Power-On
Reset or a Stop Mode Recovery from a change in an input pin resets this bit. Reading this
register resets this bit.

Reserved—O0 when read

Reset and Stop Mode Recovery

29
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68

The timers are 16-bit up-counters. Minimum time-out delay is set by loading the value
0001H into the Timer Reload High and Low Byte registers and setting the prescale value
to 1. Maximum time-out delay is set by loading the value 0000H into the Timer Reload
High and Low Byte registers and setting the prescale value to 128. If the Timer reaches
FFFFH, the timer rolls over to 0000H and continues counting.

Timer Operating Modes

PS024314-0308

The timers can be configured to operate in the following modes:

ONE-SHOT Mode

In ONE-SHOT mode, the timer counts up to the 16-bit Reload value stored in the Timer
Reload High and Low Byte registers. The timer input is the system clock. Upon reaching
the Reload value, the timer generates an interrupt and the count value in the Timer High
and Low Byte registers is reset to 0001H. The timer is automatically disabled and stops
counting.

Also, if the Timer Output alternate function is enabled, the Timer Output pin changes state
for one system clock cycle (from Low to High or from High to Low) upon timer Reload. If
it is appropriate to have the Timer Output make a state change at a One-Shot time-out
(rather than a single cycle pulse), first set the TPOL bit in the Timer Control register to the
start value before enabling ONE-SHOT mode. After starting the timer, set TPOL to the
opposite bit value.

Follow the steps below for configuring a timer for ONE-SHOT mode and initiating the
count:

1. Write to the Timer Control register to:
- Disable the timer
—  Configure the timer for ONE-SHOT mode
- Set the prescale value

— Set the initial output level (High or Low) if using the Timer Output alternate
function

2. Write to the Timer High and Low Byte registers to set the starting count value.
3. Write to the Timer Reload High and Low Byte registers to set the Reload value.

4. If appropriate, enable the timer interrupt and set the timer interrupt priority by writing
to the relevant interrupt registers.

5. If using the Timer Output function, configure the associated GPIO port pin for the
Timer Output alternate function.

Timers



Z8 Encore! XP® F0823 Series
Product Specification

COMPARATOR COUNTER Mode

In COMPARATOR COUNTER mode, the timer counts input transitions from the analog
comparator output. The TPOL bit in the Timer Control Register selects whether the count
occurs on the rising edge or the falling edge of the comparator output signal. In
COMPARATOR COUNTER mode, the prescaler is disabled.

A Caution:

The frequency of the comparator output signal must not exceed one-fourth the system
clock frequency.

After reaching the Reload value stored in the Timer Reload High and Low Byte registers,
the timer generates an interrupt, the count value in the Timer High and Low Byte registers
is reset to 0001H and counting resumes. Also, if the Timer Output alternate function is
enabled, the Timer Output pin changes state (from Low to High or from High to Low) at
timer Reload.

Follow the steps below for configuring a timer for COMPARATOR COUNTER mode and
initiating the count:

1.

6.

Write to the Timer Control register to:

- Disable the timer.

- Configure the timer for COMPARATOR COUNTER mode.

- Select either the rising edge or falling edge of the comparator output signal for the
count. This also sets the initial logic level (High or Low) for the Timer Output

alternate function. However, the Timer Output function is not required to be
enabled.

Write to the Timer High and Low Byte registers to set the starting count value. This
action only affects the first pass in COMPARATOR COUNTER mode. After the first
timer Reload in COMPARATOR COUNTER mode, counting always begins at the
reset value of 0001H. Generally, in COMPARATOR COUNTER mode the Timer
High and Low Byte registers must be written with the value 0001H.

Write to the Timer Reload High and Low Byte registers to set the Reload value.

If appropriate, enable the timer interrupt and set the timer interrupt priority by writing
to the relevant interrupt registers.

If using the Timer Output function, configure the associated GPIO port pin for the
Timer Output alternate function.

Write to the Timer Control register to enable the timer.

In COMPARATOR COUNTER mode, the number of comparator output transitions since
the timer start is given by the following equation:

PS024314-0308

Comparator Output Transitions = Current Count Value — Start Value

Timers
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timer value is not reset to 0001H). Also, if the Timer Output alternate function is enabled,
the Timer Output pin changes state (from Low to High or from High to Low) upon
Compare.

If the Timer reaches FFFFH, the timer rolls over to 0000H and continue counting. Follow
the steps below to configure a timer for COMPARE mode and to initiate the count:
1. Write to the Timer Control register to:
- Disable the timer.
- Configure the timer for Compare mode.
- Set the prescale value.
- Set the initial logic level (High or Low) for the Timer Output alternate function, if
appropriate.
2. Write to the Timer High and Low Byte registers to set the starting count value.
3. Write to the Timer Reload High and Low Byte registers to set the Compare value.

4. Enable the timer interrupt, if appropriate, and set the timer interrupt priority by writing
to the relevant interrupt registers.

5. If using the Timer Output function, configure the associated GPIO port pin for the
Timer Output alternate function.

6. Write to the Timer Control register to enable the timer and initiate counting.

In COMPARE mode, the system clock always provides the timer input. The Compare time
can be calculated by the following equation:
. _ (Compare Value — Start Value) x Prescale
MPARE Mode T = |
co ode Time (s) System Clock Frequency (Hz)

GATED Mode

In GATED mode, the timer counts only when the Timer Input signal is in its active state
(asserted), as determined by the TPOL bit in the Timer Control register. When the Timer
Input signal is asserted, counting begins. A timer interrupt is generated when the Timer
Input signal is deasserted or a timer Reload occurs. To determine if a Timer Input signal
deassertion generated the interrupt, read the associated GPIO input value and compare to
the value stored in the TPOL bit.

The timer counts up to the 16-bit Reload value stored in the Timer Reload High and Low
Byte registers. The timer input is the system clock. When reaching the Reload value, the
timer generates an interrupt, the count value in the Timer High and Low Byte registers is
reset to 0001H and counting resumes (assuming the Timer Input signal remains asserted).
Also, if the Timer Output alternate function is enabled, the Timer Output pin changes state
(from Low to High or from High to Low) at timer reset.

PS024314-0308 Timers
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Watchdog Timer Refresh

When first enabled, the WDT is loaded with the value in the Watchdog Timer Reload
registers. The Watchdog Timer counts down to 000000H unless a VDT instruction is
executed by the eZ8 CPU. Execution of the VDT instruction causes the down counter to be
reloaded with the WDT Reload value stored in the Watchdog Timer Reload registers.
Counting resumes following the reload operation.

When Z8 Encore! XP® F0823 Series devices are operating in DEBUG Mode (using the
OCD), the Watchdog Timer is continuously refreshed to prevent any Watchdog Timer
time-outs.

Watchdog Timer Time-Out Response

PS024314-0308

The Watchdog Timer times out when the counter reaches 000000H. A time-out of the
Watchdog Timer generates either an interrupt or a system reset. The WDT_RES Flash
Option Bit determines the time-out response of the Watchdog Timer. For information on
programming of the WDT_ RES Flash Option Bit, see Flash Option Bits on page 141.

WDT Interrupt in Normal Operation

If configured to generate an interrupt when a time-out occurs, the Watchdog Timer issues
an interrupt request to the interrupt controller and sets the DT status bit in the Watchdog
Timer Control register. If interrupts are enabled, the eZ8 CPU responds to the interrupt
request by fetching the Watchdog Timer interrupt vector and executing code from the
vector address. After time-out and interrupt generation, the Watchdog Timer counter rolls
over to its maximum value of FFFFFH and continues counting. The Watchdog Timer
counter is not automatically returned to its Reload Value.

The Reset Status Register (see Reset Status Register on page 28) must be read before
clearing the WDT interrupt. This read clears the WDT time-out Flag and prevents further
WDT interrupts for immediately occurring.

WDT Interrupt in STOP Mode

If configured to generate an interrupt when a time-out occurs and Z8 Encore! XP F0823
Series are in STOP mode, the Watchdog Timer automatically initiates a Stop Mode Recov-
ery and generates an interrupt request. Both the WDT status bit and the STOP bit in the
Watchdog Timer Control register are set to 1 following a WDT time-out in STOP mode.
For more information on Stop Mode Recovery, see Reset and Stop Mode Recovery on
page 21.

If interrupts are enabled, following completion of the Stop Mode Recovery the eZ8 CPU
responds to the interrupt request by fetching the Watchdog Timer interrupt vector and
executing code from the vector address.

Watchdog Timer
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BITS 7 6 5 4 3 2 1 0
FIELD WDTU

RESET 00H

R/W R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W*
ADDR FF1H

R/W*—Read returns the current WDT count value. Write sets the appropriate Reload Value.

WDTU—WDT Reload Upper Byte
Most significant byte (MSB), Bits[23:16], of the 24-bit WDT reload value.

Table 60. Watchdog Timer Reload High Byte Register (WDTH)

BITS 7 6 5 4 3 2 1 0
FIELD WDTH

RESET 04H

RIW R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W*
ADDR FF2H

R/W*—Read returns the current WDT count value. Write sets the appropriate Reload Value.

WDTH—WDT Reload High Byte
Middle byte, Bits[15:8], of the 24-bit WDT reload value.

Table 61. Watchdog Timer Reload Low Byte Register (WDTL)

BITS 7 6 5 4 3 2 1 0
FIELD WDTL

RESET 00H

RIW R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W*
ADDR FF3H

R/W*—Read returns the current WDT count value. Write sets the appropriate Reload Value.

WDTL—WDT Reload Low

Least significant byte (LSB), Bits[7:0], of the 24-bit WDT reload value.

PS024314-0308
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Receiving Data using the Interrupt-Driven Method

PS024314-0308

The UART Receiver interrupt indicates the availability of new data (as well as error
conditions). Follow the steps below to configure the UART receiver for interrupt-driven
operation:

1. Write to the UART Baud Rate High and Low Byte registers to set the acceptable baud
rate.

2. Enable the UART pin functions by configuring the associated GPIO port pins for
alternate function operation.

3. Execute a DI instruction to disable interrupts.

4. Write to the Interrupt control registers to enable the UART Receiver interrupt and set
the acceptable priority.

5. Clear the UART Receiver interrupt in the applicable Interrupt Request register.
6. Write to the UART Control 1 Register to enable Multiprocessor (9-bit) mode

functions, if appropriate.

- Set the Multiprocessor Mode Select (MPEN) to Enable MULTIPROCESSOR
mode

- Set the Multiprocessor Mode Bits, MPMD[ 1: 0], to select the acceptable address
matching scheme

— Configure the UART to interrupt on received data and errors or errors only
(interrupt on errors only is unlikely to be useful for Z8 Encore! XP devices
without a DMA block)

7. Write the device address to the Address Compare Register (automatic
MULTIPROCESSOR modes only).
8. Write to the UART Control 0 register to:
— Set the receive enable bit (REN) to enable the UART for data reception
— Enable parity, if appropriate and if multiprocessor mode is not enabled, and select
either even or odd parity

9. Execute an El instruction to enable interrupts.

The UART is now configured for interrupt-driven data reception. When the UART
Receiver interrupt is detected, the associated interrupt service routine (ISR) performs the
following:

1. Checks the UART Status 0 register to determine the source of the interrupt - error,
break, or received data.

2. Reads the data from the UART Receive Data register if the interrupt was because of
data available. If operating in MULTIPROCESSOR (9-bit) mode, further actions may
be required depending on the MULTIPROCESSOR mode bits MPMDJ1:0].

Universal Asynchronous Receiver/Transmitter
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3. Clears the UART Receiver interrupt in the applicable Interrupt Request register.

4. Executes the | RET instruction to return from the interrupt-service routine and await
more data.

Clear To Send (CTS) Operation

The CTS pin, if enabled by the CTSE bit of the UART Control 0 register, performs flow
control on the outgoing transmit datastream. The Clear To Send (CTS) input pin is
sampled one system clock before beginning any new character transmission. To delay
transmission of the next data character, an external receiver must deassert CTS at least one
system clock cycle before a new data transmission begins. For multiple character trans-
missions, this action is typically performed during Stop Bit transmission. If CTS deasserts
in the middle of a character transmission, the current character is sent completely.

MULTIPROCESSOR (9-Bit) Mode

The UART has a MULTIPROCESSOR (9-bit) mode that uses an extra (9th) bit for
selective communication when a number of processors share a common UART bus. In
MULTIPROCESSOR mode (also referred to as 9-bit mode), the multiprocessor bit (MP) is
transmitted immediately following the 8-bits of data and immediately preceding the Stop
bit(s) as displayed in Figure 13. The character format is given below:

< Data Field > ' Stop Bit(s)
Idle State | | |
of Line | Isb msb | |
1 T 1
\ Start/ Bit0 >< Bit1 >< Bit2 >< Bit3 >< Bit4 >< Bit5 >< Bit6 >< Bit7 >< MP / | |
0 .
| | | | |
I I | 1 |
[
| 2 |

PS024314-0308

Figure 13. UART Asynchronous MULTIPROCESSOR Mode Data Format

In MULTIPROCESSOR (9-bit) mode, the Parity bit location (9th bit) becomes the
Multiprocessor control bit. The UART Control 1 and Status 1 registers provide
MULTIPROCESSOR (9-bit) mode control and status information. If an automatic address
matching scheme is enabled, the UART Address Compare register holds the network
address of the device.

MULTIPROCESSOR (9-bit) Mode Receive Interrupts

When MULTIPROCESSOR mode is enabled, the UART only processes frames addressed
to it. The determination of whether a frame of data 1s addressed to the UART can be made

Universal Asynchronous Receiver/Transmitter
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4. When the first conversion in continuous operation is complete (after 5129 system
clock cycles, plus the 40 cycles for power-up, if necessary), the ADC control logic
performs the following operations:

— CENresets to 0 to indicate the first conversion is complete. CEN remains 0 for all
subsequent conversions in continuous operation.

- Aninterrupt request is sent to the Interrupt Controller to indicate the conversion is
complete.
5. The ADC writes a new data result every 256 system clock cycles. For each completed
conversion, the ADC control logic performs the following operations:
—  Writes the 11-bit two’s complement result to {ADCD_H[7:0], ADCD _L[7:5]}.
- An interrupt request to the Interrupt Controller denoting conversion complete.

6. To disable continuous conversion, clear the CONT bit in the ADC Control register
to 0.

Interrupts

The ADC is able to interrupt the CPU whenever a conversion has been completed and the
ADC is enabled.

When the ADC is disabled, an interrupt is not asserted; however, an interrupt pending
when the ADC is disabled is not cleared.

Calibration and Compensation

PS024314-0308

Z8 Encore! XP® F0823 Series ADC can be factory calibrated for offset error and gain
error, with the compensation data stored in Flash memory. Alternatively, user code can
perform its own calibration, storing the values into Flash themselves.

Factory Calibration

Devices that have been factory calibrated contain nine bytes of calibration data in the
Flash option bit space. This data consists of three bytes for each reference type. For a list
of input modes for which calibration data exists, see Zilog Calibration Data on page 147.
There is 1 byte for offset, 2 bytes for gain correction.

User Calibration

If you have precision references available, its own external calibration can be performed,
storing the values into Flash themselves.

Analog-to-Digital Converter
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Flash Memory

The products in Z8 Encore! XP® F0823 Series features either 8 KB (8192), 4 KB (4096),
2 KB (2048) or 1 KB (1024) of non-volatile Flash memory with read/write/erase capabil-
ity. Flash Memory can be programmed and erased in-circuit by either user code or through
the On-Chip Debugger.

The Flash Memory array is arranged in pages with 512 bytes per page. The 512-byte page
is the minimum Flash block size that can be erased. Each page is divided into 8 rows of 64
bytes.

For program/data protection, the Flash memory is also divided into sectors. In the

78 Encore! XP F0823 Series, these sectors are either 1024 bytes (in the 8 KB devices) or
512 bytes in size (all other memory sizes); each sector maps to a page. Page and sector
sizes are not generally equal.

The first two bytes of the Flash Program memory are used as Flash Option Bits. For more
information on their operation, see Flash Option Bits on page 141.

Table 77 describes the Flash memory configuration for each device in the Z8 Encore! XP
F0823 Series. Figure 20 displays the Flash memory arrangement.

Table 77. Z8 Encore! XP F0823 Series Flash Memory Configurations

Flash Size Flash  Program Memory Flash Sector

Part Number KB (Bytes) Pages Addresses Size (bytes)
Z8F08x3 8 (8192) 16 0000H-1FFFH 1024
Z8F04x3 4 (4096) 8 0000H-OFFFH 512
Z8F02x3 2 (2048) 4 0000H-07FFH 512
Z8F01x3 1(1024) 2 0000H-03FFH 512

PS024314-0308 Flash Memory
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Flash Option Bits

Operation

Programmable Flash option bits allow user configuration of certain aspects of

Z8 Encore! XP® F0823 Series operation. The feature configuration data is stored in the
Flash program memory and loaded into holding registers during Reset. The features
available for control through the Flash Option Bits include:

® Watchdog Timer time-out response selection—interrupt or system reset
® Watchdog Timer always on (enabled at Reset)
® The ability to prevent unwanted read access to user code in Program Memory

® The ability to prevent accidental programming and erasure of all or a portion of the
user code in Program Memory

® Voltage Brownout configuration-always enabled or disabled during STOP mode to
reduce STOP mode power consumption

® Factory trimming information for the internal precision oscillator
® Factory calibration values for ADC

® Factory serialization and randomized lot identifier (optional)

Option Bit Configuration By Reset

Each time the Flash Option Bits are programmed or erased, the device must be Reset for
the change to take effect. During any reset operation (System Reset, Power-On Reset, or
Stop Mode Recovery), the Flash Option Bits are automatically read from the Flash
Program Memory and written to Option Configuration registers. The Option
Configuration registers control operation of the devices within the Z8 Encore! XP F0823
Series. Option Bit control is established before the device exits Reset and the eZ8 CPU
begins code execution. The Option Configuration registers are not part of the Register File
and are not accessible for read or write access.

Option Bit Types

PS024314-0308

User Option Bits

The user option bits are contained in the first two bytes of program memory. Access to
these bits has been provided because these locations contain application-specific device

Flash Option Bits
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Table 97. Randomized Lot ID Locations (Continued)

Info Page Memory
Address Address Usage

5C FE5C Randomized Lot ID Byte 23
5D FE5D Randomized Lot ID Byte 22
5E FESE Randomized Lot ID Byte 21
5F FE5F Randomized Lot ID Byte 20
61 FE61 Randomized Lot ID Byte 19
62 FE62 Randomized Lot ID Byte 18
64 FE6G4 Randomized Lot ID Byte 17
65 FEGS Randomized Lot ID Byte 16
67 FEG7 Randomized Lot ID Byte 15
68 FEG8 Randomized Lot ID Byte 14
6A FEGA Randomized Lot ID Byte 13
6B FEGB Randomized Lot ID Byte 12
6D FE6D Randomized Lot ID Byte 11
6E FEGE Randomized Lot ID Byte 10
70 FE70 Randomized Lot ID Byte 9
71 FE71 Randomized Lot ID Byte 8
73 FE73 Randomized Lot ID Byte 7
74 FE74 Randomized Lot ID Byte 6
76 FE76 Randomized Lot ID Byte 5
77 FE77 Randomized Lot ID Byte 4
79 FE79 Randomized Lot ID Byte 3
7A FE7A Randomized Lot ID Byte 2
7C FE7C Randomized Lot ID Byte 1
7D FE7D Randomized Lot ID Byte 0 (least significant)

Flash Option Bits
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Read Program Memory CRC (OEH)—The Read Program Memory Cyclic Redundan-
cy Check (CRC) command computes and returns the CRC of Program Memory using the
16-bit CRC-CCITT polynomial. If the device is not in DEBUG mode, this command re-
turns FFFFH for the CRC value. Unlike most other OCD Read commands, there is a delay
from issuing of the command until the OCD returns the data. The OCD reads the Program
Memory, calculates the CRC value, and returns the result. The delay is a function of the
Program Memory size and is approximately equal to the system clock period multiplied
by the number of bytes in the Program Memory.

DBG « OEH
DBG — CR(] 15: 8]
DBG — CRC[ 7: 0]

Step Instruction (10H)—The Step Instruction command steps one assembly instruction
at the current Program Counter (PC) location. If the device is not in DEBUG mode or the
Flash Read Protect Option bit is enabled, the OCD ignores this command.

DBG « 10H

Stuff Instruction (11H)—The Stuff Instruction command steps one assembly instruction
and allows specification of the first byte of the instruction. The remaining 0-4 bytes of the
instruction are read from Program Memory. This command is useful for stepping over in-
structions where the first byte of the instruction has been overwritten by a Breakpoint. If
the device is not in DEBUG mode or the Flash Read Protect Option bit is enabled, the
OCD ignores this command.

DBG « 11H
DBG <« opcode[ 7: 0]

Execute Instruction (12H)—The Execute Instruction command allows sending an
entire instruction to be executed to the eZ8 CPU. This command can also step over break-
points. The number of bytes to send for the instruction depends on the opcode. If the device
is not in DEBUG mode or the Flash Read Protect Option bit is enabled, this command
reads and discards one byte.

DBG « 12H
DBG « 1-5 byte opcode

On-Chip Debugger Control Register Definitions

OCD Control Register

PS024314-0308

The OCD Control register controls the state of the OCD. This register is used to enter or
exit DEBUG mode and to enable the BRK instruction. It also resets Z8 Encore! XP® F0823

Series device.

On-Chip Debugger

161
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Table 108. Bit Manipulation Instructions

Mnemonic Operands Instruction

BCLR bit, dst Bit Clear

BIT p, bit, dst  Bit Set or Clear

BSET bit, dst Bit Set

BSWAP dst Bit Swap

CCF — Complement Carry Flag

RCF — Reset Carry Flag

SCF — Set Carry Flag

TCM dst, src Test Complement Under Mask

TCMX dst, src Test Complement Under Mask using Extended Addressing
™ dst, src Test Under Mask

TMX dst, src Test Under Mask using Extended Addressing

Table 109. Block Transfer Instructions

Mnemonic Operands

Instruction

LDCI dst, src Load Constant to/from Program Memory and Auto-Increment
Addresses
LDEI dst, src Load External Data to/from Data Memory and Auto-Increment

Addresses

Table 110. CPU Control Instructions

Mnemonic Operands Instruction

ATM — Atomic Execution

CCF — Complement Carry Flag
DI — Disable Interrupts

El — Enable Interrupts

HALT — HALT Mode

NOP — No Operation

RCF — Reset Carry Flag
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Table 115. eZ8 CPU Instruction Summary (Continued)
Assembly M Opcode(s) Flags Fetch Instr.
Mnemonic Symbolic Operation dst src (Hex) C Z S V D H Cycles Cycles
AND dst, src dst < dst AND src r r 52 - * 0 - - 2 3
r Ir 53 2 4
R R 54 3 3
R IR 55 3 4
R IM 56 3 3
IR IM 57 3 4
ANDX dst, src dst < dst AND src ER ER 58 - * 0 - - 4 3
ER IM 59 4 3
ATM Block all interrupt and 2F - - - - - - 1 2
DMA requests during
execution of the next 3
instructions
BCLR bit, dst dst[bit] <~ 0 r E2 - - - - - - 2 2
BIT p, bit, dst dst[bit] < p r E2 - - -0 - - 2 2
BRK Debugger Break 00 - - - - - - 1 1
BSET bit, dst dst[bit] « 1 r E2 - - -0 - - 2 2
BSWAP dst dst[7:0] « dst[0:7] R D5 X * * 0 - - 2 2
BTJ p, bit, src, dst if src[bit] = p r F6 - - - - - - 3 3
PCPCHX Ir F7 3 4
BTJNZ bit, src, dst if src[bit] = 1 r F6 - - - - - - 3 3
PCPCHX Ir F7 3 4
BTJZ bit, src, dst  if src[bit] =0 r F6 - - - - - - 3 3
PCPCHX Ir F7 3 4
CALL dst SP « SP -2 IRR D4 - - - - - - 2 6
gor ¢ re on o o
CCF C«~C EF - - = = = 1 2
CLR dst dst « 00H R BO - - - - - - 2 2
IR B1 2 3
Flags Notation: * = Value is a function of the result of the operation. 0 =Resetto 0
— = Unaffected 1 =Setto 1
X = Undefined
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Lower Nibble (Hex)

7

8

9

Z8 Encore! XP® F0823 Series
Product Specification

3,2
7 | PUSH
IM

Upper Nibble (Hex)

3.3
CPC
r1,r2

34
CPC
r1,Ir2

43
CPC
R2,R1

44
CPC
IR2,R1

43
CPC
R1,IM

44
CPC
IR1,IM

5.3
CPCX
ER2,ER1

5.3
CPCX
IM,ER1

3.2
C | SRL
R1

3.3
SRL
IR1

54
LDWX
ER2,ER1
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Figure 28. Second Opcode Map after 1FH

Opcode Maps
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Z8 Encore! XP with 2 KB Flash, 10-Bit Analog-to-Digital Converter
Standard Temperature: 0 °C to 70 °C

Z8F0223PB005SC 2KB 512B 6 12 2 4 1 PDIP 8-pin package
Z8F0223QB005SC 2KB 512B 6 12 2 4 1 QFN 8-pin package
Z8F0223SB005SC 2KB 512B 6 12 2 4 1 SOIC 8-pin package
Z8F0223SH005SC 2KB 512B 16 18 2 7 1 SOIC 20-pin package
Z8F0223HH005SC 2KB 512B 16 18 2 7 1 SSOP 20-pin package
Z8F0223PH005SC 2KB 512B 16 18 2 7 1 PDIP 20-pin package
Z8F0223SJ005SC 2KB 512B 22 18 2 8 1 SOIC 28-pin package
Z8F0223HJ005SC 2KB 512B 22 18 2 8 1 SSOP 28-pin package
Z8F0223PJ005SC 2KB 512B 22 18 2 8 1 PDIP 28-pin package
Extended Temperature: -40 °C to 105 °C

Z8F0223PB005EC 2KB 512B 6 12 2 4 1 PDIP 8-pin package
Z8F0223QB005EC 2KB 512B 6 12 2 4 1 QFN 8-pin package
Z8F0223SB0O05EC 2KB 512B 6 12 2 4 1 SOIC 8-pin package
Z8F0223SHO05EC 2KB 512B 16 18 2 7 1 SOIC 20-pin package
Z8F0223HHO05EC 2KB 512B 16 18 2 7 1 SSOP 20-pin package
Z8F0223PHO05EC 2KB 512B 16 18 2 7 1 PDIP 20-pin package
Z8F0223SJ005EC 2KB 512B 22 18 2 8 1 SOIC 28-pin package
Z8F0223HJ0O05EC 2KB 512B 22 18 2 8 1 SSOP 28-pin package
Z8F0223PJO05EC 2KB 512B 22 18 2 8 1 PDIP 28-pin package

Replace C with G for Lead-Free Packaging
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