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Z8 Encore! XP® F0823 Series
Product Specification

) Note: *Analog input alternate functions (ANA) are not available on the Z8F0x13 devices.

Signal Descriptions

Table 3 lists the Z8 Encore! XP® F0823 Series signals. To determine the signals available
for the specific package styles, see Pin Configurations on page 7.

Table 3. Signal Descriptions

Signal Mnemonic 110 Description
General-Purpose 1/0 Ports A-D
PA[7:0] 110 Port A. These pins are used for general-purpose |/O.

PBI[7:0] I/0 Port B. These pins are used for general-purpose 1/0. PB6 and PB7 are
available only in those devices without an ADC.

PC[7:0] 1/0 Port C. These pins are used for general-purpose 1/0.

Note: PB6 and PB7 are only available in 28-pin packages without ADC. In 28-pin packages with ADC, they are
replaced by AVpp and AVgg.

UART Controllers

TXDO 0] Transmit Data. This signal is the transmit output from the UART and IrDA.
RXDO I Receive Data. This signal is the receive input for the UART and IrDA.
CTSO I Clear To Send. This signal is the flow control input for the UART.

DE 0] Driver Enable. This signal allows automatic control of external RS-485

drivers. This signal is approximately the inverse of the TXE (Transmit
Empty) bit in the UART Status 0 register. The DE signal can be used to
ensure the external RS-485 driver is enabled when data is transmitted by

the UART.

Timers

TOOUT/T10UT 0] Timer Output 0—1. These signals are output from the timers.

TOOUT/T10UT 0] Timer Complement Output 0—1. These signals are output from the timers
in PWM Dual Output mode.

TOIN/T1IN I Timer Input 0—1. These signals are used as the capture, gating and
counter inputs. The TOIN signal is multiplexed TOOUT signals.

Comparator

CINP/CINN I Comparator Inputs. These signals are the positive and negative inputs to
the comparator.

CouT (0] Comparator Output. This is the output of the comparator.

PS024314-0308 Pin Description



PS024314-0308

Z8 Encore! XP® F0823 Series
Product Specification

Low-Power Modes



Z8 Encore! XP® F0823 Series
Product Specification

Table 15. Port Alternate Function Mapping (Non 8-Pin Parts) (Continued)

Alternate Function

Port Pin Mnemonic Alternate Function Description Set Register AFS1
PortB PBO Reserved AFS1[0]: O
ANAO ADC Analog Input AFS1[0]: 1
PB1 Reserved AFS1[1]: 0
ANA1 ADC Analog Input AFS1[1]: 1
PB2 Reserved AFS1[2]: 0
ANA2 ADC Analog Input AFS1[2]: 1
PB3 CLKIN External Clock Input AFS1[3]: 0
ANA3 ADC Analog Input AFS1[3]: 1
PB4 Reserved AFS1[4]: 0
ANA7 ADC Analog Input AFS1[4]: 1
PB5 Reserved AFS1[5]: 0
VREF* ADC Voltage Reference AFS1[5]: 1
PB6 Reserved AFS1[6]: 0
Reserved AFS1[6]: 1
PB7 Reserved AFS1[7]: 0
Reserved AFS1[7]: 1

Note: Because there are at most two choices of alternate function for any pin of Port B, the Alternate Function Set
register AFS2 is implemented but not used to select the function. Also, alternate function selection as described
in Port A—C Alternate Function Sub-Registers must also be enabled.

* VREF is available on PB5 in 28-pin products only.

PS024314-0308 General-Purpose Input/Output
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Interrupt Controller

The interrupt controller on the Z8 Encore! XP® F0823 Series products prioritizes the
interrupt requests from the on-chip peripherals and the GPIO port pins. The features of
interrupt controller include:
® 20 unique interrupt vectors

- 12 GPIO port pin interrupt sources (two are shared)

- 8 on-chip peripheral interrupt sources (two are shared)

® Flexible GPIO interrupts
- Eight selectable rising and falling edge GPIO interrupts
- Four dual-edge interrupts

® Three levels of individually programmable interrupt priority
® Watchdog Timer can be configured to generate an interrupt

Interrupt requests (IRQs) allow peripheral devices to suspend CPU operation in an orderly
manner and force the CPU to start an interrupt service routine (ISR). Usually this interrupt
service routine is involved with the exchange of data, status information, or control
information between the CPU and the interrupting peripheral. When the service routine is
completed, the CPU returns to the operation from which it was interrupted.

The eZ8 CPU supports both vectored and polled interrupt handling. For polled interrupts,
the interrupt controller has no effect on operation. For more information on interrupt
servicing by the eZ8 CPU, refer to eZ8 CPU Core User Manual (UM0128) available for
download at www.zilog.com.

Interrupt Vector Listing

} Note:

PS024314-0308

Table 33 lists all of the interrupts available in order of priority. The interrupt vector is
stored with the most-significant byte (MSB) at the even Program Memory address and the
least-significant byte (LSB) at the following odd Program Memory address.

Some port interrupts are not available on the 8- and 20-pin packages. The ADC interrupt
is unavailable on devices not containing an ADC.

Interrupt Controller
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Table 33. Trap and Interrupt Vectors in Order of Priority

Program
Memory

Priority Vector Address Interrupt or Trap Source

Highest 0002H Reset (not an interrupt)
0004H Watchdog Timer (see Watchdog Timer on page 87)
003AH Primary Oscillator Fail Trap (not an interrupt)
003CH Watchdog Timer Oscillator Fail Trap (not an interrupt)
0006H lllegal Instruction Trap (not an interrupt)
0008H Reserved
000AH Timer 1
000CH Timer 0
000EH UART O receiver
0010H UART 0 transmitter
0012H Reserved
0014H Reserved
0016H ADC
0018H Port A Pin 7, selectable rising or falling input edge
001AH Port A Pin 6, selectable rising or falling input edge or Comparator Output
001CH Port A Pin 5, selectable rising or falling input edge
001EH Port A Pin 4, selectable rising or falling input edge
0020H Port A Pin 3 or Port D Pin 3, selectable rising or falling input edge
0022H Port A Pin 2 or Port D Pin 2, selectable rising or falling input edge
0024H Port A Pin 1, selectable rising or falling input edge
0026H Port A Pin 0, selectable rising or falling input edge
0028H Reserved
002AH Reserved
002CH Reserved
002EH Reserved
0030H Port C Pin 3, both input edges
0032H Port C Pin 2, both input edges
0034H Port C Pin 1, both input edges

PS024314-0308 Interrupt Controller
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Interrupt Request 1 Register

The Interrupt Request 1 (IRQ1) register (Table 35) stores interrupt requests for both
vectored and polled interrupts. When a request is presented to the interrupt controller, the
corresponding bit in the IRQ1 register becomes 1. If interrupts are globally enabled
(vectored interrupts), the interrupt controller passes an interrupt request to the eZ8 CPU. If
interrupts are globally disabled (polled interrupts), the eZ8 CPU reads the Interrupt
Request 1 register to determine if any interrupt requests are pending.

Table 35. Interrupt Request 1 Register (IRQ1)

BITS 7 6 5 4 3 2 1 0
FIELD PA7VI PAGCI PASI PA4| PA3I PA2| PA1I PAOI
RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ADDR FC3H

PA7VI—Port A7 Interrupt Request
0 = No interrupt request is pending for GPIO Port A
1 = An interrupt request from GPIO Port A

PA6CI—Port A6 or Comparator Interrupt Request
0 = No interrupt request is pending for GPIO Port A or Comparator
1 = An interrupt request from GPIO Port A or Comparator

PAxI—Port A Pin x Interrupt Request
0 = No interrupt request is pending for GPIO Port A pin x
1 = An interrupt request from GPIO Port A pin x is awaiting service

where x indicates the specific GPIO Port pin number (0-5)

Interrupt Request 2 Register

PS024314-0308

The Interrupt Request 2 (IRQ2) register (Table 36) stores interrupt requests for both
vectored and polled interrupts. When a request is presented to the interrupt controller, the
corresponding bit in the IRQ2 register becomes 1. If interrupts are globally enabled (vec-
tored interrupts), the interrupt controller passes an interrupt request to the eZ8 CPU. If
interrupts are globally disabled (polled interrupts), the eZ8 CPU can read the Interrupt
Request 2 register to determine if any interrupt requests are pending.

Interrupt Controller
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Table 46. Interrupt Edge Select Register (IRQES)

BITS 7 6 5 4 3 2 1 0
FIELD IES7 IES6 IES5 IES4 IES3 IES2 IES1 IESO
RESET 0 0 0 0 0 0 0 0
R/IW R/W R/W R/W R/W R/W R/W R/W R/W
ADDR FCDH

IESx—Interrupt Edge Select x

0 = An interrupt request is generated on the falling edge of the PAx input or PDx
1 = An interrupt request is generated on the rising edge of the PAx input PDx
where x indicates the specific GPIO port pin number (0 through 7)

Shared Interrupt Select Register

The Shared Interrupt Select (IRQSS) register (Table 47) determines the source of the
PADXS interrupts. The Shared Interrupt Select register selects between Port A and
alternate sources for the individual interrupts.

Because these shared interrupts are edge-triggered, it is possible to generate an interrupt
just by switching from one shared source to another. For this reason, an interrupt must be
disabled before switching between sources.

Table 47. Shared Interrupt Select Register (IRQSS)

BITS 7 6 5 4 3 2 1 0
FIELD Reserved | PAGCS Reserved

RESET 0 0 0 0 0 0 0 0
RIW R/W R/W R/W R/W R/W R/W R/W R/W
ADDR FCEH

PA6CS—PA6/Comparator Selection
0 =PAG is used for the interrupt for PA6CS interrupt request
1 = The Comparator is used for the interrupt for PA6CS interrupt request

Reserved—Must be 0

Interrupt Control Register

The Interrupt Control (IRQCTL) register (Table 48) contains the master enable bit for all
interrupts.

PS024314-0308 Interrupt Controller
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6. Write to the Timer Control register to enable the timer and initiate counting.

In ONE-SHOT mode, the system clock always provides the timer input. The timer period
is given by the following equation:

ONE-SHOT Mode Time-Out Period (s) = (Reload Value — Start Value) x Prescale
System Clock Frequency (Hz)

CONTINUOUS Mode

In CONTINUOUS 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, 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 to configure a timer for CONTINUOUS mode and to initiate the
count:
1. Write to the Timer Control register to:

- Disable the timer

- Configure the timer for CONTINUOUS mode

—  Set the prescale value

- Ifusing the Timer Output alternate function, set the initial output level (High or

Low)

2. Write to the Timer High and Low Byte registers to set the starting count value (usually
0001H). This action only affects the first pass in CONTINUOUS mode. After the first
timer Reload in CONTINUOUS mode, counting always begins at the reset value of
0001H.

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

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

5. Configure the associated GPIO port pin (if using the Timer Output function) for the
Timer Output alternate function.

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

In CONTINUOUS mode, the system clock always provides the timer input. The timer
period is given by the following equation:

CONTINUOUS Mode Time-Out Period (s) = Sy';tg'rzagl(\)’:k'“;r;qzr:rfg;'(em)

If an initial starting value other than 0001H is loaded into the Timer High and Low Byte
registers, use the ONE-SHOT mode equation to determine the first time-out period.

Timers
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CAPTURE/COMPARE Mode

0 = Counting is started on the first rising edge of the Timer Input signal. The current
count is captured on subsequent rising edges of the Timer Input signal.

1 = Counting is started on the first falling edge of the Timer Input signal. The current
count is captured on subsequent falling edges of the Timer Input signal.

PWM DUAL OUTPUT Mode

0 = Timer Output is forced Low (0) and Timer Output Complement is forced High (1)
when the timer is disabled. When enabled, the Timer Output is forced High (1) upon
PWM count match and forced Low (0) upon Reload. When enabled, the Timer Output
Complement is forced Low (0) upon PWM count match and forced High (1) upon
Reload. The PWMD field in TxCTLO register is a programmable delay to control the
number of cycles time delay before the Timer Output and the Timer Output
Complement is forced to High (1).

1 = Timer Output is forced High (1) and Timer Output Complement is forced Low (0)
when the timer is disabled. When enabled, the Timer Output is forced Low (0) upon
PWM count match and forced High (1) upon Reload. When enabled, the Timer Output
Complement is forced High (1) upon PWM count match and forced Low (0) upon
Reload. The PWMD field in TxCTLO register is a programmable delay to control the
number of cycles time delay before the Timer Output and the Timer Output
Complement is forced to Low (0).

CAPTURE RESTART Mode
0 = Count is captured on the rising edge of the Timer Input signal
1 = Count is captured on the falling edge of the Timer Input signal
COMPARATOR COUNTER Mode

When the timer is disabled, the Timer Output signal is set to the value of this bit.
When the timer is enabled, the Timer Output signal is complemented upon timer
Reload.

A Caution: When the Timer Output alternate function TxOUT on a GPIO port pin is enabled, Tx-

PS024314-0308

OUT changes to whatever state the TPCL bit is in. The timer does not need to be enabled

for that to happen. Also, the port data direction sub register is not needed to be set to
output on TxOUT. Changing the TPOL bit with the timer enabled and running does not
immediately change the TxOUT.

PRES—Prescale value.

The timer input clock is divided by 2PRES, where PRES can be set from 0 to 7. The
prescaler is reset each time the Timer is disabled. This reset ensures proper clock division
each time the Timer is restarted.

000 = Divide by 1
001 = Divide by 2

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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External Driver Enable

The UART provides a Driver Enable (DE) signal for off-chip bus transceivers. This
feature reduces the software overhead associated with using a GPIO pin to control the
transceiver when communicating on a multi-transceiver bus, such as RS-485.

Driver Enable is an active High signal that envelopes the entire transmitted data frame
including parity and Stop bits as displayed in Figure 14. The Driver Enable signal asserts
when a byte is written to the UART Transmit Data register. The Driver Enable signal
asserts at least one UART bit period and no greater than two UART bit periods before the
Start bit is transmitted. This allows a setup time to enable the transceiver. The Driver
Enable signal deasserts one system clock period after the final Stop bit is transmitted. This
one system clock delay allows both time for data to clear the transceiver before disabling
it, as well as the ability to determine if another character follows the current character. In
the event of back to back characters (new data must be written to the Transmit Data
Register before the previous character is completely transmitted) the DE signal is not
deasserted between characters. The DEPOL bit in the UART Control Register 1 sets the
polarity of the Driver Enable signal.

+ _

Stop Bit

Data Field

Idle State
of Line

L | I
~ ™ |
1 | | |
\ Start/ Bit0 >< Bit1 >< Bit2 >< Bit3 >< Bit4 >< Bit5 >< Bit6 >< Bit7 XPanty/
0

Figure 14. UART Driver Enable Signal Timing (shown with 1 Stop Bit and Parity)

The Driver Enable to Start bit setup time is calculated as follows:
1 . : 2
L < <[|e— €
(Baud Rate (Hz)) < DE to Start Bit Setup Time (s) < (Baud Rate (Hz))

UART Interrupts

The UART features separate interrupts for the transmitter and the receiver. In addition,
when the UART primary functionality is disabled, the Baud Rate Generator can also
function as a basic timer with interrupt capability.

PS024314-0308 Universal Asynchronous Receiver/Transmitter
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Table 68. UART Address Compare Register (UOADDR)
BITS 7 6 5 4 3 2 1 0
FIELD COMP_ADDR
RESET 0 0 0 0 0 0 0 0
RIW R/W R/W R/W R/W R/W R/W R/W R/W
ADDR F45H
COMP_ADDR—Compare Address
This 8-bit value is compared to incoming address bytes.
UART Baud Rate High and Low Byte Registers
The UART Baud Rate High and Low Byte registers (Table 69 and Table 70) combine to
create a 16-bit baud rate divisor value (BRG[15:0]) that sets the data transmission rate
(baud rate) of the UART.
Table 69. UART Baud Rate High Byte Register (UOBRH)
BITS 7 6 5 4 3 2 1 0
FIELD BRH
RESET 1 1 1 1 1 1 1 1
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ADDR F46H
Table 70. UART Baud Rate Low Byte Register (UOBRL)
BITS 7 6 5 4 3 2 1 0
FIELD BRL
RESET 1 1 1 1 1 1 1 1
RIW R/W R/W R/W R/W R/W R/W R/W R/W
ADDR F47H

PS024314-0308

The UART data rate is calculated using the following equation:
System Clock Frequency (Hz)

UART Baud Rate (bits/s) =

16 x UART Baud Rate Divisor Value

For a given UART data rate, calculate the integer baud rate divisor value using the

following equation:

UART Baud Rate Divisor Value (BRG) = Round(

System Clock Frequency (Hz))
16 x UART Data Rate (bits/s)

Universal Asynchronous Receiver/Transmitter
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baud rate clocks to plus eight baud rate clocks around the expected time of an incoming
pulse. If an incoming pulse is detected inside this window this process is repeated. If the
incoming data is a logical 1 (no pulse), the Endec returns to the initial state and waits for
the next falling edge. As each falling edge is detected, the Endec clock counter is reset,
resynchronizing the Endec to the incoming signal, allowing the Endec to tolerate jitter and
baud rate errors in the incoming datastream. Resynchronizing the Endec does not alter the
operation of the UART, which ultimately receives the data. The UART is only synchro-
nized to the incoming data stream when a Start bit is received.

Infrared Encoder/Decoder Control Register Definitions

All Infrared Endec configuration and status information is set by the UART control
registers as defined in Universal Asynchronous Receiver/Transmitter on page 93.

A Caution: 7o prevent spurious signals during IrDA data transmission, set the IREN bit in the

PS024314-0308

UART Control 1 register to 1 to enable the Infrared Encoder/Decoder before enabling
the GPIO port alternate function for the corresponding pin.

Infrared Encoder/Decoder
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ADC Control/Status Register 1

The second ADC Control register contains the voltage reference level selection bit.

Table 73. ADC Control/Status Register 1 (ADCCTL1)

BITS 7 6 5 4 3 2 1 0
FIELD REFSELH Reserved

RESET 1 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ADDR F71H

REFSELH—Voltage Reference Level Select High Bit; in conjunction with the Low bit
(REFSELL) in ADC Control Register 0, this determines the level of the internal voltage
reference; the following details the effects of {REFSELH, REFSELL}; this reference is
independent of the Comparator reference

00= Internal Reference Disabled, reference comes from external pin
01= Internal Reference set to 1.0 V
10= Internal Reference set to 2.0 V (default)

ADC Data High Byte Register

The ADC Data High Byte register contains the upper eight bits of the ADC output. The
output is an 11-bit two’s complement value. During a single-shot conversion, this value is
invalid. Access to the ADC Data High Byte register is read-only. Reading the ADC Data
High Byte register latches data in the ADC Low Bits register.

Table 74. ADC Data High Byte Register (ADCD_H)

BITS 7 6 5 4 3 2 1 0
FIELD ADCDH

RESET X X X X X X X X
R/W R R R R R R R R
ADDR F72H

PS024314-0308

ADCDH—ADC Data High Byte

This byte contains the upper eight bits of the ADC output. These bits are not valid during a
single-shot conversion. During a continuous conversion, the most recent conversion out-
put is held in this register. These bits are undefined after a Reset.

Analog-to-Digital Converter
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The following sections describes the operation of OCD.

OCD Interface

The OCD uses the DBG pin for communication with an external host. This one-pin
interface is a bidirectional open-drain interface that transmits and receives data. Data
transmission is half-duplex, in that transmit and receive cannot occur simultaneously. The
serial data on the DBG pin is sent using the standard asynchronous data format defined in
RS-232. This pin creates an interface from the Z8 Encore! XP F0823 Series products to
the serial port of a host PC using minimal external hardware.Two different methods for
connecting the DBG pin to an RS-232 interface are displayed in Figure 23 and Figure 24.
The recommended method is the buffered implementation depicted in Figure 24. The
DBG pin has a internal pull-up resistor which is sufficient for some applications (for more
details on the pull-up current, see Electrical Characteristics on page 193). For OCD
operation at higher data rates or in noisy systems, an external pull-up resistor is

recommended.

A Caution: For operation of the OCD, all power pins (Vpp and AV p) must be supplied with power,
and all ground pins (Vg and AVgg) must be properly grounded. The DBG pin is open-
drain and may require an external pull-up resistor to ensure proper operation.

RS-232
Transceiver

RS-232 TX

VDD

Schottky
Diode

10 kQQ

DBG Pin

RS-232 RX i

Figure 23. Interfacing the On-Chip Debugger’s DBG Pin with an RS-232 Interface (1)

PS024314-0308
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é Caution: Unintentional accesses to the oscillator control register can actually stop the chip by

switching to a non-functioning oscillator. To prevent this condition, the oscillator con-
trol block employs a register unlocking/locking scheme.

OSC Control Register Unlocking/Locking

To write the oscillator control register, unlock it by making two writes to the OSCCTL
register with the values E7H followed by 18H. A third write to the OSCCTL register
changes the value of the actual register and returns the register to a locked state. Any other
sequence of oscillator control register writes has no effect. The values written to unlock
the register must be ordered correctly, but are not necessarily consecutive. It is possible to
write to or read from other registers within the unlocking/locking operation.

When selecting a new clock source, the primary oscillator failure detection circuitry and
the Watchdog Timer oscillator failure circuitry must be disabled. If POFEN and WOFEN
are not disabled prior to a clock switch-over, it is possible to generate an interrupt for a
failure of either oscillator. The Failure detection circuitry can be enabled anytime after a
successful write of OSCSEL in the oscillator control register.

The internal precision oscillator is enabled by default. If the user code changes to a
different oscillator, it is appropriate to disable the IPO for power savings. Disabling the
IPO does not occur automatically.

Clock Failure Detection and Recovery

PS024314-0308

Primary Oscillator Failure

Z8 Encore! XP® F0823 Series devices can generate non-maskable interrupt-like events
when the primary oscillator fails. To maintain system function in this situation, the clock
failure recovery circuitry automatically forces the Watchdog Timer oscillator to drive the
system clock. The Watchdog Timer oscillator must be enabled to allow the recovery.
Although this oscillator runs at a much slower speed than the original system clock, the
CPU continues to operate, allowing execution of a clock failure vector and software rou-
tines that either remedy the oscillator failure or issue a failure alert. This automatic switch-
over is not available if the Watchdog Timer is the primary oscillator. It is also unavailable
if the Watchdog Timer oscillator is disabled, though it is not necessary to enable the
Watchdog Timer reset function outlined in the Watchdog Timer on page 87.

The primary oscillator failure detection circuitry asserts if the system clock frequency
drops below 1 kHz +50%. If an external signal is selected as the system oscillator, it is
possible that a very slow but non-failing clock can generate a failure condition. Under
these conditions, do not enable the clock failure circuitry (POFEN must be deasserted in
the OSCCTL register).

Oscillator Control



Z8 Encore! XP® F0823 Series
Product Specification

Table 114. Rotate and Shift Instructions (Continued)

Mnemonic Operands Instruction

SRA dst Shift Right Arithmetic

SRL dst Shift Right Logical

SWAP dst Swap Nibbles

eZ8 CPU Instruction Summary
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Table 115 summarizes the eZ8 CPU instructions. The table identifies the addressing

modes employed by the instruction, the effect upon the Flags register, the number of CPU

clock cycles required for the instruction fetch, and the number of CPU clock cycles

required for the instruction execution.

Table 115. eZ8 CPU Instruction Summary

Assembly M Opcode(s) Flags Fetch Instr.

Mnemonic Symbolic Operation dst src (Hex) C Z S V D H Cycles Cycles

ADC dst, src dst <~ dst +src + C r r 12 o ox 0 2 3
r Ir 13 2 4
R R 14 3 3
R IR 15 3 4
R IM 16 3 3
IR IM 17 3 4

ADCX dst, src dst < dst +src + C ER ER 18 o 4 3
ER IM 19 4 3

ADD dst, src dst < dst + src r r 02 o 2 3
r Ir 03 2 4
R R 04 3 3
R IR 05 3 4
R M 06 3 3
IR IM 07 3 4

ADDX dst, src dst < dst + src ER ER 08 ¥*oFox o0 4 3
ER IM 09 4 3

Flags Notation: * = Value is a function of the result of the operation. 0 =Resetto 0

— = Unaffected 1 =Set to 1
X = Undefined

PS024314-0308
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Opcode Maps

A description of the opcode map data and the abbreviations are provided in Figure 26.
Figure 27 and Figure 28 provide information about each of the eZ8 CPU instructions.
Table 116 lists Opcode Map abbreviations.

Opcode
Lower Nibble
Fetch Cycles l Instruction Cycles
4
3.3
Opcode
Upper Nibble — A CcP
R2,R1
First Operand Second Operand
After Assembly After Assembly

Figure 26. Opcode Map Cell Description

PS024314-0308 Opcode Maps
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Z8 Encore! XP with 4 KB Flash, 10-Bit Analog-to-Digital Converter
Standard Temperature: 0 °C to 70 °C

Z8F0423PB005SC 4KB 1KB 6 12 2 4 1 PDIP 8-pin package
Z8F0423QB005SC 4KB 1KB 6 12 2 4 1 QFN 8-pin package
Z8F0423SB005SC 4KB 1KB 6 12 2 4 1 SOIC 8-pin package
Z8F0423SH005SC 4KB 1KB 16 18 2 7 1 SOIC 20-pin package
Z8F0423HH005SC 4KB 1KB 16 18 2 7 1 SSOP 20-pin package
Z8F0423PH005SC 4KB 1KB 16 18 2 7 1 PDIP 20-pin package
Z8F0423SJ005SC 4KB 1KB 22 18 2 8 1 SOIC 28-pin package
Z8F0423HJ005SC 4KB 1KB 22 18 2 8 1 SSOP 28-pin package
Z8F0423PJ005SC 4KB 1KB 22 18 2 8 1 PDIP 28-pin package
Extended Temperature: -40 °C to 105 °C

Z8F0423PB005EC 4KB 1KB 6 12 2 4 1 PDIP 8-pin package
Z8F0423QB005EC 4KB 1KB 6 12 2 4 1 QFN 8-pin package
Z8F0423SB0O05EC 4KB 1KB 6 12 2 4 1 SOIC 8-pin package
Z8F0423SHO05EC 4KB 1KB 16 18 2 7 1 SOIC 20-pin package
Z8F0423HHO05EC 4KB 1KB 16 18 2 7 1 SSOP 20-pin package
Z8F0423PHO05EC 4KB 1KB 16 18 2 7 1 PDIP 20-pin package
Z8F0423SJ005EC 4KB 1KB 22 18 2 8 1 SOIC 28-pin package
Z8F0423HJO05EC 4KB 1KB 22 18 2 8 1 SSOP 28-pin package
Z8F0423PJO05EC 4KB 1KB 22 18 2 8 1 PDIP 28-pin package

Replace C with G for Lead-Free Packaging

PS024314-0308 Ordering Information



