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On-Chip Debugger

F0823 Series products feature an integrated On-Chip Debugger. The OCD provides a rich-
set of debugging capabilities, such as reading and writing registers, programming Flash
memory, setting breakpoints and executing code. A single-pin interface provides commu-
nication to the OCD.
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Table 10 lists the possible sources of a System Reset.

Table 10. Reset Sources and Resulting Reset Type

Operating Mode Reset Source

Special Conditions

NORMAL or HALT Power-On Reset/Voltage Brown-

Reset delay begins after supply voltage exceeds

modes Out. POR level.
Watchdog Timer time-out when None.
configured for Reset.
RESET pin assertion. All reset pulses less than three system clocks in

width are ignored.

OCD initiated Reset (OCDCTL[0] System Reset, except the OCD is unaffected by
setto 1). the reset.

STOP Mode Power-On Reset/Voltage Brown-  Reset delay begins after supply voltage exceeds
Out. POR level.

RESET pin assertion.

All reset pulses less than the specified analog
delay are ignored. See the Electrical Characteris-
tics chapter on page 196.

DBG pin driven Low.

None.

Power-On Reset

Each device in the Z8 Encore! XP F0823 Series contains an internal POR circuit. The
POR circuit monitors the supply voltage and holds the device in the Reset state until the
supply voltage reaches a safe operating level. After the supply voltage exceeds the POR
voltage threshold (VppR), the device is held in the Reset state until the POR Counter has
timed out. If the crystal oscillator is enabled by the option bits, this time-out is longer.

After the Z8 Encore! XP F0823 Series device exits the POR state, the eZ8 CPU fetches the
Reset vector. Following the POR, the POR status bit in Watchdog Timer Control

(WDTCTL) Register is set to 1.

Figure 5 displays POR operation. For the POR threshold voltage (VpoR), see the Electri-

cal Characteristics chapter on page 196.

PS024315-1011
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Port Register

Mnemonic Port Register Name
PxHDE High Drive Enable.
PxSMRE Stop Mode Recovery Source Enable.
PxPUE Pull-up Enable.
PxAFS1 Alternate Function Set 1.
PXAFS2 Alternate Function Set 2.

Port A—C Address Registers

The Port A—C Address registers select the GPIO port functionality accessible through the
Port A—C Control registers. The Port A—C Address and Control registers combine to pro-
vide access to all GPIO port controls (Table 19).

Table 19. Port A—C GPIO Address Registers (PxADDR)

Bit 7 6 5 4 3 2 1 0
Field PADDR][7:0]

RESET 00H

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address FDOH, FD4H, FD8H

Bit Description

[7:0] Port Address

PADDR The Port Address selects one of the subregisters accessible through the Port Control Register.
See Table 20 for each subregister function.

Table 20. PADDR[7:0] Subregister Functions

PADDR[7:0] Port Control Subregister Accessible Using the Port A-C Control Registers
OOH No function. Provides some protection against accidental Port reconfiguration.
01H Data Direction.
02H Alternate Function.
03H Output Control (Open-Drain).
04H High Drive Enable.

PS024315-1011
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Table 43. IRQ1 Enable High Bit Register (IRQ1ENH)

Bit 7 6 5 4 3 2 1 0
Field PA7VENH | PA6GCENH | PASENH | PA4ENH | PASENH | PA2ENH | PA1IENH | PAOENH
RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/IW R/W R/W R/W R/W
Address FC4H

Bit Description

[7] Port A Bit[7] Interrupt Request Enable High Bit

PA7VENH

[6] Port A Bit[7] or Comparator Interrupt Request Enable High Bit

PA6CENH

[5:0] Port A Bit[x] Interrupt Request Enable High Bit

PAXENH For selection of Port A as the interrupt source, see the Shared Interrupt Select Register sec-

tion on page 67.

Note: x indicates the specific GPIO Port A pin number (5-0).

Table 44. IRQ1 Enable Low Bit Register (IRQ1ENL)

Bit 7 6 5 4 3 2 1 0
Field PA7VENL | PAGCENL | PASENL | PA4ENL | PA3SENL | PA2ENL | PA1ENL | PAOENL
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
Address FC5H

Bit Description

[7] Port A Bit[7] Interrupt Request Enable Low Bit

PA7VENL

[6] Port A Bit[7] or Comparator Interrupt Request Enable Low Bit

PA6CENL

[5:0] Port A Bit[x] Interrupt Request Enable Low Bit

PAXENL

Note: x indicates the specific GPIO Port A pin number (5-0).

PS024315-1011 PRELIMINARY Interrupt Control Register Definitions



Z8 Encore! XP® F0823 Series
Product Specification

GIXYS 80

4. Clear the Timer PWM High and Low Byte registers to 0000H. Clearing these registers
allows the software to determine if interrupts were generated by either a capture or a
reload event. If the PWM High and Low Byte registers still contain 0000H after the
interrupt, the interrupt was generated by a reload.

5. Enable the timer interrupt, if appropriate, and set the timer interrupt priority by writing
to the relevant interrupt registers. By default, the timer interrupt is generated for both
input capture and reload events. If appropriate, configure the timer interrupt to be gen-
erated only at the input capture event or the reload event by setting TICONFIG field
of the TXCTL1 Register.

6. Configure the associated GP1O port pin for the Timer Input alternate function.

7. Write to the Timer Control Register to enable the timer and initiate counting.

In CAPTURE Mode, the elapsed time from timer start to capture event can be calculated
using the following equation:

) = (Capture Value — Start Value) x Prescale

Capture Elapsed Time (s
P P ( System Clock Frequency (Hz)

COMPARE Mode

In COMPARE Mode, the timer counts up to the 16-bit maximum compare value stored in
the Timer Reload High and Low Byte registers. The timer input is the system clock. Upon
reaching the compare value, the timer generates an interrupt and counting continues (the
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 com-
pare.

If the Timer reaches FFFFH, the timer rolls over to 0000H and continue counting. Observe
the following steps 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.

PS024315-1011 PRELIMINARY Operation
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7. Counting begins on the first appropriate transition of the Timer Input signal. No inter-

rupt is generated by this first edge.

In CAPTURE/COMPARE Mode, the elapsed time from timer start to capture event can be
calculated using the following equation:

_ (Capture Value — Start Value) x Prescale

Capture Elapsed Time () System Clock Frequency (Hz)

Reading the Timer Count Values

The current count value in the timers can be read while counting (enabled). This capability
has no effect on timer operation. When the timer is enabled and the Timer High Byte Reg-
ister is read, the contents of the Timer Low Byte register are placed in a holding register. A
subsequent read from the Timer Low Byte register returns the value in the holding register.
This operation allows accurate reads of the full 16-bit timer count value while enabled.
When the timers are not enabled, a read from the Timer Low Byte register returns the
actual value in the counter.

Timer Pin Signal Operation

Timer

Timer Output is a GPIO port pin alternate function. The Timer Output is toggled every
time the counter is reloaded.

The timer input can be used as a selectable counting source. It shares the same pin as the
complementary timer output. When selected by the GPIO Alternate Function registers,
this pin functions as a timer input in all modes except for the DUAL PWM OUTPUT
mode. For this mode, there is no timer input available.

Control Register Definitions

This section defines the features of the following Timer Control registers.

Timer 0-1 High and Low Byte Registers: see page 83

Timer Reload High and Low Byte Registers: see page 84

Timer 0-1 PWM High and Low Byte Reqisters: see page 86

Timer 0-1 Control Registers: see page 86

Timer 0-1 High and Low Byte Registers

PS024315-1011

The Timer 0-1 High and Low Byte (TxH and TxL) registers (Table 51 and Table 52) con-
tain the current 16-bit timer count value. When the timer is enabled, a read from TxH
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Watchdog Timer Refresh

When first enabled, the WDT is loaded with the value in the Watchdog Timer Reload reg-
isters. The Watchdog Timer counts down to 000000H unless a WDT instruction is executed
by the eZ8 CPU. Execution of the WDT 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

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
about programming of the WDT_RES Flash Option Bit, see the Flash Option Bits chapter
on page 146.

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 WDT status bit in the Watchdog
Timer Control Register. If interrupts are enabled, the e28 CPU responds to the interrupt
request by fetching the Watchdog Timer interrupt vector and executing code from the vec-
tor 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 the Reset Status Register section 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 F0823 Series are in
STOP Mode, the Watchdog Timer automatically initiates a Stop Mode Recovery and gen-
erates 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 about Stop Mode Recovery, see the Reset and Stop Mode Recovery chapter
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 exe-
cuting code from the vector address.

PS024315-1011 PRELIMINARY Operation
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— Set or clear the CTSE bit to enable or disable control from the remote receiver
using the CTS pin

Check the TDRE bit in the UART Status 0 Register to determine if the Transmit Data
Register is empty (indicated by a 1). If empty, continue to Step 7. If the Transmit Data
Register is full (indicated by a 0), continue to monitor the TDRE bit until the Transmit
Data Register becomes available to receive new data.

Write the UART Control 1 Register to select the outgoing address bit.

Set the Multiprocessor Bit Transmitter (MPBT) if sending an address byte, clear it if
sending a data byte.

Write the data byte to the UART Transmit Data Register. The transmitter automati-
cally transfers the data to the Transmit Shift register and transmits the data.

Make any changes to the Multiprocessor Bit Transmitter (MPBT) value, if appropriate
and MULTIPROCESSOR Mode is enabled,.

To transmit additional bytes, return to Step 5.

Transmitting Data Using the Interrupt-Driven Method

The UART Transmitter interrupt indicates the availability of the Transmit Data Register to
accept new data for transmission. Observe the following steps to configure the UART for
interrupt-driven data transmission:

1.

PS024315-1011

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

Enable the UART pin functions by configuring the associated GP1O port pins for
alternate function operation.

Execute a DI instruction to disable interrupts.

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

Write to the UART Control 1 Register to enable MULTIPROCESSOR (9-bit) Mode
functions, if MULTIPROCESSOR Mode is appropriate.

Set the MULTIPROCESSOR Mode Select (MPEN) to Enable MULTIPROCESSOR
Mode.

Write to the UART Control 0 Register to:

— Set the transmit enable bit (TEN) to enable the UART for data transmission.

— Enable parity, if appropriate and if MULTIPROCESSOR Mode is not enabled,
and select either even or odd parity.

PRELIMINARY Operation
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Bit Description (Continued)
[1] Stop Bit Select
STOP 0 = The transmitter sends one stop bit.

1 = The transmitter sends two stop bits.
[0] Loop Back Enable
LBEN 0 = Normal operation.

1 = All transmitted data is looped back to the receiver.

Table 69. UART Control 1 Register (UOCTL1)

Bit 7 6 5 4 3 2 1 0
Field MPMD[1] | MPEN | MPMD|0] MPBT DEPOL | BRGCTL | RDAIRQ IREN
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
Address F43H
Bit Description
[7,5] MULTIPROCESSOR Mode
MPMDI[1:0] If MULTIPROCESSOR (9-bit) Mode is enabled.

00 = The UART generates an interrupt request on all received bytes (data and address).

01 = The UART generates an interrupt request only on received address bytes.

10 = The UART generates an interrupt request when a received address byte matches the
value stored in the Address Compare Register and on all successive data bytes until
an address mismatch occurs.

11 = The UART generates an interrupt request on all received data bytes for which the most
recent address byte matched the value in the Address Compare Register.

[6] MULTIPROCESSOR (9-bit) Enable

MPEN This bit is used to enable MULTIPROCESSOR (9-bit) Mode.
0 = Disable MULTIPROCESSOR (9-bit) Mode.
1 = Enable MULTIPROCESSOR (9-bit) Mode.

[4] Multiprocessor Bit Transmit

MPBT This bit is applicable only when MULTIPROCESSOR (9-bit) Mode is enabled. The 9th bit is
used by the receiving device to determine if the data byte contains address or data informa-
tion.

0 = Send a 0 in the multiprocessor bit location of the data stream (data byte).

1 =Send a 1 in the multiprocessor bit location of the data stream (address byte).

[3] Driver Enable Polarity
DEPOL 0 = DE signal is Active High.

1 = DE signal is Active Low.

PS024315-1011
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Flash Memory

The products in Z8 Encore! XP F0823 Series features either 8KB (8192), 4KB (4096),
2KB (2048) or 1KB (1024) of nonvolatile Flash memory with read/write/erase capability.
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 Z8
Encore! XP F0823 Series, these sectors are either 1024 bytes (in the 8KB 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 about their operation, see the Flash Option Bits chapter on page 146.

Table 79 describes the Flash memory configuration for each device in the Z8 Encore! XP
F0823 Series. Figure 20 displays the Flash memory arrangement.

Table 79. Z8 Encore! XP F0823 Series Flash Memory Configurations

Program
Flash Size Memory Flash Sector
Part Number KB (Bytes) Flash 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

PS024315-1011 PRELIMINARY Flash Memory
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Table 80. Flash Code Protection Using the Flash Option Bits
FWP  Flash Code Protection Description
0 Programming and erasing disabled for all of Flash Program Memory. In user code program-

ming, Page Erase, and Mass Erase are all disabled. Mass Erase is available through the On-
Chip Debugger.

1 Programming, Page Erase, and Mass Erase are enabled for all of Flash Program Memory.

Flash Code Protection Using the Flash Controller

At Reset, the Flash Controller locks to prevent accidental program or erasure of the Flash
memory. To program or erase the Flash memory, first write the Page Select Register with
the target page. Unlock the Flash Controller by making two consecutive writes to the
Flash Control Register with the values 73H and 8CH, sequentially. The Page Select Regis-
ter must be rewritten with the same page previously stored there. If the two Page Select
writes do not match, the controller reverts to a locked state. If the two writes match, the
selected page becomes active. For more details, see Figure 21.

After unlocking a specific page, you can enable either Page Program or Erase. Writing the
value 95H causes a Page Erase only if the active page resides in a sector that is not pro-
tected. Any other value written to the Flash Control Register locks the Flash Controller.
Mass Erase is not allowed in the user code but only in through the Debug Port.

After unlocking a specific page, you can also write to any byte on that page. After a byte is
written, the page remains unlocked, allowing for subsequent writes to other bytes on the
same page. Further writes to the Flash Control Register cause the active page to revert to a
locked state.

Sector-Based Flash Protection

The final protection mechanism is implemented on a per-sector basis. The Flash memories
of Z8 Encore! XP devices are divided into maximum number of 8 sectors. A sector is 1/8
of the total Flash memory size unless this value is smaller than the page size — in which
case, the sector and page sizes are equal. On Z8 Encore! F0823 Series devices, the sector
size is varied according to the Flash memory configuration shown in Table 79 on page
134.

The Flash Sector Protect Register can be configured to prevent sectors from being pro-
grammed or erased. After a sector is protected, it cannot be unprotected by user code. The
Flash Sector Protect Register is cleared after reset, and any previously-written protection
values are lost. User code must write this register in their initialization routine if they pre-
fer to enable sector protection.

The Flash Sector Protect Register shares its Register File address with the Page Select
Register. The Flash Sector Protect Register is accessed by writing the Flash Control Regis-
ter with 5EH. After the Flash Sector Protect Register is selected, it can be accessed at the
Page Select Register address. When user code writes the Flash Sector Protect Register,

PS024315-1011 PRELIMINARY Operation
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On-Chip Debugger

Z8 Encore! XP F0823 Series devices contain an integrated On-Chip Debugger (OCD)
which provides advanced debugging features that include:

Single pin interface

Reading and writing of the register file

Reading and writing of program and data memory
Setting of breakpoints and watchpoints

Executing eZ8 CPU instructions

Debug pin sharing with general-purpose input-output function to maximize the pins
available

Architecture

The on-chip debugger consists of four primary functional blocks: transmitter, receiver,
auto-baud detector/generator, and debug controller. Figure 22 displays the architecture of
the OCD.

System Clock

Auto-Baud
- Detector/Generator

DBG Pin

<

eZ8 CPU Control

Transmitter <

Debug Controller

° Y o Receiver

-

PS024315-1011

\

Figure 22. On-Chip Debugger Block Diagram
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OCD Unlock Sequence (8-Pin Devices Only)

Because of pin-sharing on the 8-pin device, an unlock sequence must be performed to
access the DBG pin. If this sequence is not completed during a system reset, then the PAO/
DBG pin functions only as a GPIO pin.

The following sequence unlocks the DBG pin:

1. Hold PA2/RESET Low.

2. Wait 5 ms for the internal reset sequence to complete.
3. Send the following bytes serially to the debug pin:

DBG «— 80H (autobaud)

DBG «— EBH

DBG «— 5AH

DBG «— 70H

DBG «— CDH (32-bit unlock key)

4. Release PA2/RESET. The PAO/DBG pin is now identical in function to that of the
DBG pin on the 20- or 28-pin device. To enter DEBUG Mode, reautobaud and write
80H to the OCD Control Register (see the On-Chip Debugger Commands section on
page 162).

Breakpoints

Execution breakpoints are generated using the BRK instruction (opcode 00H). When the
eZ8 CPU decodes a BRK instruction, it signals the OCD. If breakpoints are enabled, the
OCD enters DEBUG Mode and idles the eZ8 CPU. If breakpoints are not enabled, the
OCD ignores the BRK signal and the BRK instruction operates as an NOP instruction.

Breakpoints in Flash Memory

The BRK instruction is opcode 00H, which corresponds to the fully programmed state of a
byte in Flash memory. To implement a breakpoint, write OOH to the required break
address, overwriting the current instruction. To remove a breakpoint, the corresponding
page of Flash memory must be erased and reprogrammed with the original data.

Runtime Counter

The OCD contains a 16-bit Runtime Counter. It counts system clock cycles between
breakpoints. The counter starts counting when the OCD leaves DEBUG Mode and stops
counting when it enters DEBUG Mode again or when it reaches the maximum count of
FFFFH.

PS024315-1011 PRELIMINARY Operation
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Table 117. Rotate and Shift Instructions (Continued)

Mnemonic Operands Instruction

RR dst Rotate Right

RRC dst Rotate Right through Carry
SRA dst Shift Right Arithmetic

SRL dst Shift Right Logical

SWAP dst Swap Nibbles

eZ8 CPU Instruction Summary

Table 118 summarizes the eZ8 CPU instruction set. 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 118. eZ8 CPU Instruction Summary

Address
Assembly Mo—de 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 ¥ ox o ox ko Q % 2 3
r Ir 13 2 4
R R 14 3 3
R IR 15 3 4
R M 16 3 3
IR IM 17 3 4
ADCX dst,src  dst«dst+src+C ER ER 18 *oxox Q¥ 4 3
ER M 19 4 3

Note: Flags Notation:

* = Value is a function of the result of the operation.
— = Unaffected.

X = Undefined.

0 =Reset to 0.

1=Setto 1.

PS024315-1011 PRELIMINARY eZ8 CPU Instruction Summary
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Address
Assembly Mode Opcode(s) Flags Fetch Instr.
Mnemonic Symbolic Operation  dst src (Hex) Z SV H Cycles Cycles
TCM dst, src (NOT dst) AND src r r 62 * * 0 - 2 3
r Ir 63 2 4
R R 64 3 3
R IR 65 3 4
R IM 66 3 3
IR IM 67 3 4
TCMX dst, src  (NOT dst) AND src ER ER 68 * * 0 - 4 3
ER IM 69 4 3
TM dst, src dst AND src r r 72 * * 0 - 2 3
r Ir 73 2 4
R R 74 3 3
R IR 75 3 4
R IM 76 3 3
IR IM 77 3 4
TMX dst, src dst AND src ER ER 78 * * 0 - 4 3
ER M 79 4 3
TRAP Vector SP« SP-2 Vector F2 - - = - 2 6
@SP « PC
SP«SP-1
@SP « FLAGS
PC « @Vector
WDT 5F - - - - 1 2

Note: Flags Notation:

* = Value is a function of the result of the operation.

— = Unaffected.
X = Undefined.
0 = Reset to 0.
1=Setto 1.

PS024315-1011
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Table 135. Z8 Encore! XP F0823 Series Ordering Matrix (Continued)

L)

; o £ B

£ , 2 £ o &£ S

S ) 2 Fs < 2 j=t

Z s s 5 £ 52 F & S

T g X o £ gL g < 3

o [ 04 = £ 4Gz 4 - &)
Z8 Encore! XP F0823 Series with 4 KB Flash
Standard Temperature: 0°C to 70°C
Z8F0413PB005SG 4KB 1KB 6 12 2 0 1 PDIP 8-pin package
Z8F0413QB005SG 4KB 1KB 6 12 2 0 1 QFN 8-pin package
Z8F0413SB005SG 4KB 1KB 6 12 2 0 1 SOIC 8-pin package
Z8F0413SH005SG 4KB 1KB 16 18 2 0 1 SOIC 20-pin package
Z8F0413HHO05SG 4KB 1KB 16 18 2 0 1 SSOP 20-pin package
Z8F0413PH005SG 4KB 1KB 16 18 2 0 1 PDIP 20-pin package
Z8F0413SJ005SG 4KB 1KB 24 18 2 0 1 SOIC 28-pin package
Z8F0413HJO05SG 4KB 1KB 24 18 2 0 1 SSOP 28-pin package
Z8F0413PJ005SG 4KB 1KB 24 18 2 0 1 PDIP 28-pin package
Extended Temperature: —40°C to 105°C
Z8F0413PBO0O5EG 4KB 1KB 6 12 2 0 1 PDIP 8-pin package
Z8F0413QB0O05EG 4KB 1KB 6 12 2 0 1 QFN 8-pin package
Z8F0413SBO0O5EG 4KB 1KB 6 12 2 0 1 SOIC 8-pin package
Z8F0413SHOO5EG 4KB 1KB 16 18 2 0 1 SOIC 20-pin package
Z8F0413HHOO5EG 4KB 1KB 16 18 2 0 1 SSOP 20-pin package
Z8F0413PHO05EG 4KB 1KB 16 18 2 0 1 PDIP 20-pin package
Z8F0413SJ005EG 4KB 1KB 24 18 2 0 1 SOIC 28-pin package
Z8F0413HJO0O5EG 4KB 1KB 24 18 2 0 1 SSOP 28-pin package
Z8F0413PJO05EG 4KB 1KB 24 18 2 0 1 PDIP 28-pin package
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Table 135. Z8 Encore! XP F0823 Series Ordering Matrix (Continued)

L)

; o £ B

£ , 2 £ o &£ S

S ) 2 Fs < 2 j=t

Z s s 5 £ 52 F & S

T 8 < o £ &% I < 3

o [ 04 = £ 4Gz 4 - &)
Z8 Encore! XP F0823 Series with 2 KB Flash
Standard Temperature: 0°C to 70°C
Z8F0213PB005SG 2KB 512B 6 12 2 0 1 PDIP 8-pin package
Z8F0213QB005SG 2KB 512B 6 12 2 0 1 QFN 8-pin package
Z8F0213SB005SG 2KB 512B 6 12 2 0 1 SOIC 8-pin package
Z8F0213SH005SG 2KB 512B 16 18 2 0 1 SOIC 20-pin package
Z8F0213HHO05SG 2KB 512B 16 18 2 0 1 SSOP 20-pin package
Z8F0213PH005SG 2KB 512B 16 18 2 0 1 PDIP 20-pin package
Z8F0213SJ005SG 2KB 512B 24 18 2 0 1 SOIC 28-pin package
Z8F0213HJO05SG 2KB 512B 24 18 2 0 1 SSOP 28-pin package
Z8F0213PJ005SG 2KB 512B 24 18 2 0 1 PDIP 28-pin package
Extended Temperature: —40°C to 105°C
Z8F0213PBO0O5EG 2KB 512B 6 12 2 0 1 PDIP 8-pin package
Z8F0213QB0O05EG 2KB 512B 6 12 2 0 1 QFN 8-pin package
Z8F0213SBO0O5EG 2KB 512B 6 12 2 0 1 SOIC 8-pin package
Z8F0213SHOO5EG 2KB 512B 16 18 2 0 1 SOIC 20-pin package
Z8F0213HHOO5EG 2KB 512B 16 18 2 0 1 SSOP 20-pin package
Z8F0213PHO05EG 2KB 512B 16 18 2 0 1 PDIP 20-pin package
Z8F0213SJ005EG 2KB 512B 24 18 2 0 1 SOIC 28-pin package
Z8F0213HJO0O5EG 2KB 512B 24 18 2 0 1 SSOP 28-pin package
Z8F0213PJO05EG 2KB 512B 24 18 2 0 1 PDIP 28-pin package
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LD 180

LDC 180

LDCI 179, 180

LDE 180

LDEI 179

LDX 180

LEA 180

load 180

logical 181

MULT 179

NOP 180

OR 181

ORX 181

POP 180

POPX 180

program control 181

PUSH 180

PUSHX 180

RCF 179, 180

RET 181

RL 181

RLC 181

rotate and shift 181

RR 182

RRC 182

SBC 179

SCF 179, 180

SRA 182

SRL 182

SRP 180

STOP 180

SUB 179

SUBX 179

SWAP 182

TCM 179

TCMX 179

T™ 179

TMX 179

TRAP 181

Watchdog Timer refresh 180

XOR 181

XORX 181
instructions, eZ8 classes of 178
interrupt control register 68
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Interrupt Controller 54
interrupt controller
architecture 54
interrupt assertion types 57
interrupt vectors and priority 57
operation 56
register definitions 59
software interrupt assertion 58
interrupt edge select register 66
interrupt request O register 59
interrupt request 1 register 60
interrupt request 2 register 61
interrupt return 181
interrupt vector listing 54
interrupts
UART 105
IR 176
Ir 176
IrDA
architecture 117
block diagram 117
control register definitions 120
operation 117
receiving data 119
transmitting data 118
IRET 181
IRQO enable high and low bit registers 61
IRQ1 enable high and low bit registers 63
IRQ2 enable high and low bit registers 65
IRR 176
Irr 176

J

JP 181
jump, conditional, relative, and relative conditional
181

L

LD 180

LDC 180
LDCI 179, 180
LDE 180
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LDEI 179, 180

LDX 180

LEA 180

load 180

load constant 179

load constant to/from program memory 180

load constant with auto-increment addresses 180

load effective address 180

load external data 180

load external data to/from data memory and auto-
increment addresses 179

load external to/from data memory and auto-incre-
ment addresses 180

load instructions 180

load using extended addressing 180

logical AND 181

logical AND/extended addressing 181

logical exclusive OR 181

logical exclusive OR/extended addressing 181

logical instructions 181

logical OR 181

logical OR/extended addressing 181

low power modes 30

M

master interrupt enable 56
memory
data 15
program 13
mode
CAPTURE 89
CAPTURE/COMPARE 89
CONTINUOUS 88
COUNTER 89
GATED 89
ONE-SHOT 88
PWM 89
modes 89
MULT 179
multiply 179
MULTIPROCESSOR mode, UART 103
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NOP (no operation) 180
notation

b 176

ccl76

DA 176

ER 176

IM 176

IR 176

Ir 176

IRR 176

Irr 176

p 176

R 176

r176

RA 177

RR 177

rr 177

vector 177

X177
notational shorthand 176

O

OCD
architecture 156
auto-baud detector/generator 159
baud rate limits 160
block diagram 156
breakpoints 161
commands 162
control register 166
data format 159
DBG pin to RS-232 Interface 157
DEBUG mode 158
debugger break 181
interface 157
serial errors 160
status register 168
timing 207
OCD commands
execute instruction (12H) 166
read data memory (ODH) 165
read OCD control register (05H) 163
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