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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Table 5 provides detailed information about the characteristics for each pin available on 
Z8 Encore! XP® F0823 Series 8-pin devices.

All six I/O pins on the 8-pin packages are 5 V-tolerant (unless the pull-up devices are
enabled). The column in Table 4 below describes 5 V-tolerance for the 20- and 28-pin
packages only.

 

PB6 and PB7 are available only in the devices without ADC.

Table 4. Pin Characteristics (20- and 28-pin Devices)

Symbol
Mnemonic Direction

Reset
Direction

Active 
Low or
Active 
High

Tristate
Output

Internal Pull-up 
or Pull-down

Schmitt-
Trigger
Input

Open Drain
Output

5 V 
Tolerance 

AVDD N/A N/A N/A N/A N/A N/A N/A N/A

AVSS N/A N/A N/A N/A N/A N/A N/A NA

DBG I/O I N/A Yes No Yes Yes Yes

PA[7:0] I/O I N/A Yes Programmable
Pull-up

Yes Yes,
Programmable

PA[7:2] 
only

PB[7:0] I/O I N/A Yes Programmable
Pull-up

Yes Yes,
Programmable

PB[7:6] 
only

PC[7:0] I/O I N/A Yes Programmable
Pull-up

Yes Yes,
Programmable

PC[7:3] 
only

RESET I/O I/O 
(defaults 

to RESET)

Low (in 
Reset 
mode)

Yes (PD0 
only)

Always on for 
RESET

Yes Always on for 
RESET

Yes

VDD N/A N/A N/A N/A N/A N/A

VSS N/A N/A N/A N/A N/A N/A

Note:

Note:
PS024314-0308 Pin Description
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Low-Power Modes
Z8 Encore! XP® F0823 Series products contain power-saving features. The highest level 
of power reduction is provided by the STOP mode, in which nearly all device functions 
are powered down. The next lower level of power reduction is provided by the HALT 
mode, in which the CPU is powered down.

Further power savings can be implemented by disabling individual peripheral blocks 
while in ACTIVE mode (defined as being in neither STOP nor HALT mode).

STOP Mode

Executing the eZ8 CPU’s Stop instruction places the device into STOP mode, powering 
down all peripherals except the Voltage Brownout detector, and the Watchdog Timer. 
These two blocks may also be disabled for additional power savings. In STOP mode, the 
operating characteristics are:

• Primary crystal oscillator and internal precision oscillator are stopped; XIN and XOUT (if
previously enabled) are disabled, and PA0/PA1 revert to the states programmed by the
GPIO registers.

• System clock is stopped.
• eZ8 CPU is stopped.
• Program counter (PC) stops incrementing.
• Watchdog Timer’s internal RC oscillator continues to operate if enabled by the Oscillator

Control Register.
• If enabled, the Watchdog Timer logic continues to operate.
• If enabled for operation in STOP mode by the associated Flash Option Bit, the Voltage

Brownout protection circuit continues to operate.
• All other on-chip peripherals are idle.
To minimize current in STOP mode, all GPIO pins that are configured as digital inputs 
must be driven to one of the supply rails (VCC or GND). Additionally, any GPIOs config-
ured as outputs must also be driven to one of the supply rails. The device can be brought 
out of STOP mode using Stop Mode Recovery. For more information on Stop Mode 
Recovery, see Reset and Stop Mode Recovery on page 21.
PS024314-0308 Low-Power Modes
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Port C PC0 Reserved AFS1[0]: 0

ANA4/CINP/LED 
Drive

ADC or Comparator Input, or LED drive AFS1[0]: 1

PC1 Reserved AFS1[1]: 0

ANA5/CINN/ LED 
Drive

ADC or Comparator Input, or LED drive AFS1[1]: 1

PC2 Reserved AFS1[2]: 0

ANA6/LED/
VREF*

ADC Analog Input or LED Drive or ADC 
Voltage Reference

AFS1[2]: 1

PC3 COUT Comparator Output AFS1[3]: 0

LED LED drive AFS1[3]: 1

PC4 Reserved AFS1[4]: 0

LED LED Drive AFS1[4]: 1

PC5 Reserved AFS1[5]: 0

LED LED Drive AFS1[5]: 1

PC6 Reserved AFS1[6]: 0

LED LED Drive AFS1[6]: 1

PC7 Reserved AFS1[7]: 0

LED LED Drive AFS1[7]: 1

Note: Because there are at most two choices of alternate function for any pin of Port C, 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 PC2 in 20-pin parts only.

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

Port Pin Mnemonic Alternate Function Description
Alternate Function 
Set Register AFS1
PS024314-0308 General-Purpose Input/Output
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GPIO Interrupts

Many of the GPIO port pins are used as interrupt sources. Some port pins are 
configured to generate an interrupt request on either the rising edge or falling edge of the 
pin input signal. Other port pin interrupt sources generate an interrupt when any edge 
occurs (both rising and falling). For more information about interrupts using the GPIO 
pins, see Interrupt Controller on page 53.

GPIO Control Register Definitions

Four registers for each Port provide access to GPIO control, input data, and output data. 
Table 17 lists these Port registers. Use the Port A–D Address and Control registers 
together to provide access to sub-registers for Port configuration and control.

 

Table 17. GPIO Port Registers and Sub-Registers

Port Register 
Mnemonic Port Register Name

PxADDR Port A–C Address Register (Selects sub-registers)

PxCTL Port A–C Control Register (Provides access to sub-registers)

PxIN Port A–C Input Data Register

PxOUT Port A–C Output Data Register

Port Sub-Register 
Mnemonic Port Register Name

PxDD Data Direction

PxAF Alternate Function

PxOC Output Control (Open-Drain)

PxHDE High Drive Enable

PxSMRE Stop Mode Recovery Source Enable

PxPUE Pull-up Enable

PxAFS1 Alternate Function Set 1

PxAFS2 Alternate Function Set 2
PS024314-0308 General-Purpose Input/Output
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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.

PA6CS—PA6/Comparator Selection
0 = PA6 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.

Table 46. Interrupt Edge Select Register (IRQES)

BITS 7 6 5 4 3 2 1 0

FIELD IES7 IES6 IES5 IES4 IES3 IES2 IES1 IES0

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 FCDH

Table 47. Shared Interrupt Select Register (IRQSS)

BITS 7 6 5 4 3 2 1 0

FIELD Reserved PA6CS Reserved

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 FCEH
PS024314-0308 Interrupt Controller
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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 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 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 WDT 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.
PS024314-0308 Watchdog Timer
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UART Receive Data Register
Data bytes received through the RXDx pin are stored in the UART Receive Data register 
(Table 63). The read-only UART Receive Data register shares a Register File address with 
the Write-only UART Transmit Data register.

RXD—Receive Data
UART receiver data byte from the RXDx pin

UART Status 0 Register
The UART Status 0 and Status 1 registers (Table 64 and Table 65) identify the current 
UART operating configuration and status.

RDA—Receive Data Available
This bit indicates that the UART Receive Data register has received data. Reading the 
UART Receive Data register clears this bit.
0 = The UART Receive Data register is empty
1 = There is a byte in the UART Receive Data register

PE—Parity Error
This bit indicates that a parity error has occurred. Reading the UART Receive Data 
register clears this bit.

0 = No parity error has occurred
1 = A parity error has occurred

OE—Overrun Error
This bit indicates that an overrun error has occurred. An overrun occurs when new data is 

Table 63. UART Receive Data Register (U0RXD)

BITS 7 6 5 4 3 2 1 0

FIELD RXD

RESET X X X X X X X X

R/W R R R R R R R R

ADDR F40H

Table 64. UART Status 0 Register (U0STAT0)

BITS 7 6 5 4 3 2 1 0

FIELD RDA PE OE FE BRKD TDRE TXE CTS

RESET 0 0 0 0 0 1 1 X

R/W R R R R R R R R

ADDR F41H
PS024314-0308 Universal Asynchronous Receiver/Transmitter
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Infrared Encoder/Decoder
Z8 Encore! XP® F0823 Series products contain a fully-functional, high-performance 
UART with Infrared Encoder/Decoder (Endec). The Infrared Endec is integrated with an 
on-chip UART to allow easy communication between the Z8 Encore! XP and IrDA Phys-
ical Layer Specification, Version 1.3-compliant infrared transceivers. Infrared communi-
cation provides secure, reliable, low-cost, point-to-point communication between PCs, 
PDAs, cell phones, printers and other infrared enabled devices. 

Architecture

Figure 16 displays the architecture of the Infrared Endec. 

Figure 16. Infrared Data Communication System Block Diagram 

Operation

When the Infrared Endec is enabled, the transmit data from the associated on-chip UART 
is encoded as digital signals in accordance with the IrDA standard and output to the 
infrared transceiver through the TXD pin. Similarly, data received from the infrared 
transceiver is passed to the Infrared Endec through the RXD pin, decoded by the Infrared 
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PS024314-0308 Infrared Encoder/Decoder
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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 Register 
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 
protected. 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 size of the Flash memory, unless this value is smaller than the page size, in 
which case the sector and page sizes are equal. 

The Sector Protect Register controls the protection state of each Flash sector. This register 
is shared with the Page Select Register. It is accessed by writing 73H followed by 5EH to 
the Flash controller. The next write to the Flash Control Register targets the Sector Protect 
Register.

The Sector Protect Register is initialized to 0 on reset, putting each sector into an 
unprotected state. When a bit in the Sector Protect Register is written to 1, the 
corresponding sector can no longer be written or erased by the CPU. External Flash pro-
gramming through the OCD or via the Flash Controller Bypass mode are unaffected. After 

Table 78. 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 programming, 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.
PS024314-0308 Flash Memory
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A reset and stop function can be achieved by writing 81H to this register. A reset and go 
function can be achieved by writing 41H to this register. If the device is in DEBUG mode, 
a run function can be implemented by writing 40H to this register.

.

DBGMODE—DEBUG Mode
The device enters DEBUG mode when this bit is 1. When in DEBUG mode, the eZ8 CPU 
stops fetching new instructions. Clearing this bit causes the eZ8 CPU to restart. This bit is 
automatically set when a BRK instruction is decoded and breakpoints are enabled. If the 
Flash Read Protect Option Bit is enabled, this bit can only be cleared by resetting the 
device. It cannot be written to 0.
0 = Z8 Encore! XP F0823 Series device is operating in NORMAL mode
1 = Z8 Encore! XP F0823 Series device is in DEBUG mode

BRKEN—Breakpoint Enable
This bit controls the behavior of the BRK instruction (opcode 00H). By default, breakpoints 
are disabled and the BRK instruction behaves similar to an NOP instruction. If this bit is 1, 
when a BRK instruction is decoded, the DBGMODE bit of the OCDCTL register is automati-
cally set to 1.
0 = Breakpoints are disabled 
1 = Breakpoints are enabled 

DBGACK—Debug Acknowledge
This bit enables the debug acknowledge feature. If this bit is set to 1, the OCD sends a 
Debug Acknowledge character (FFH) to the host when a Breakpoint occurs.
0 = Debug Acknowledge is disabled
1 = Debug Acknowledge is enabled

Reserved—0 when read

RST—Reset
Setting this bit to 1 resets the Z8F04xA family device. The device goes through a normal 
Power-On Reset sequence with the exception that the OCD is not reset. This bit is auto-
matically cleared to 0 at the end of reset. 
0 = No effect
1 = Reset the Flash Read Protect Option Bit device

Table 99. OCD Control Register (OCDCTL)

BITS 7 6 5 4 3 2 1 0

FIELD DBGMODE BRKEN DBGACK  Reserved RST

RESET 0 0 0 0 0 0 0 0

R/W R/W R/W R/W R R R R R/W
PS024314-0308 On-Chip Debugger
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Table 106 lists additional symbols that are used throughout the Instruction Summary and 
Instruction Set Description sections.

Assignment of a value is indicated by an arrow. For example,

dst ← dst + src

indicates the source data is added to the destination data and the result is stored in the 
destination location. 

eZ8 CPU Instruction Classes

eZ8 CPU instructions are divided functionally into the following groups:

• Arithmetic

• Bit Manipulation

• Block Transfer

• CPU Control

• Load

• Logical

• Program Control

Table 106. Additional Symbols

Symbol Definition

dst Destination Operand

src Source Operand

@ Indirect Address Prefix

SP Stack Pointer

PC Program Counter

FLAGS Flags Register

RP Register Pointer

# Immediate Operand Prefix

B Binary Number Suffix

% Hexadecimal Number Prefix

H Hexadecimal Number Suffix
PS024314-0308 eZ8 CPU Instruction Set



Z8 Encore! XP® F0823 Series
Product Specification

188
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.

Figure 26. Opcode Map Cell Description
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PS024314-0308 Opcode Maps



Z8 Encore! XP® F0823 Series
Product Specification

190
Figure 27. First Opcode Map
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3.4

IR1,IM
XORX

4.3

ER2,ER1
XORX

4.3

IM,ER1

LDC
2.5

r1,Irr2
LDCI

2.9

Ir1,Irr2

LDC
2.5

r2,Irr1
LDCI

2.9

Ir2,Irr1

JP
2.3

IRR1
LDC

2.9

Ir1,Irr2
LD
3.4

r1,r2,X
PUSHX

3.2

ER2

SRA
2.2

R1
SRA

2.3

IR1
POPX

3.2

ER1
LD
3.4

r2,r1,X
CALL

2.6

IRR1
BSWAP

2.2

R1
CALL

3.3

DA

LD
3.2

R2,R1
LD
3.3

IR2,R1
BIT
2.2

p,b,r1
LD
2.3

r1,Ir2
LDX
4.2

ER2,ER1
LDX
4.2

IM,ER1
LD
3.2

R1,IM
LD
3.3

IR1,IM
RR
2.2

R1
RR
2.3

IR1

MULT
2.8

RR1
LD
3.3

R2,IR1
TRAP

2.6

Vector
LD
2.3

Ir1,r2
BTJ
3.3

p,b,r1,X
BTJ
3.4

p,b,Ir1,X
SWAP

2.2

R1
SWAP

2.3

IR1

RCF
1.2

WDT
1.2

STOP
1.2

HALT
1.2

DI
1.2

EI
1.2

RET
1.4

IRET
1.5

SCF
1.2

CCF
1.2

Opcode
See 2nd

Map

1, 2
ATM
PS024314-0308 Opcode Maps
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Table 119. Power Consumption

Symbol Parameter

VDD = 2.7 V to 3.6 V

Units ConditionsTypical1

Maximum2

Std Temp

Maximum3

Ext Temp

IDD Stop Supply Current in STOP 
Mode

0.1 2 7.5 µA No peripherals enabled. 
All pins driven to VDD or 
VSS.

IDD Halt Supply Current in HALT 
Mode (with all 
peripherals disabled)

35 55 65 µA 32 kHz

520 630 700 µA 5.5 MHz

IDD Supply Current in 
ACTIVE Mode (with all 
peripherals disabled)

2.8 4.5 4.8 mA 32 kHz

4.5 5.2 5.2 mA 5.5 MHz

IDD WDT Watchdog Timer Supply 
Current

0.9 1.0 1.1 µA

IDD IPO Internal Precision 
Oscillator Supply 
Current

350 500 550 µA

IDD VBO Voltage Brownout 
Supply Current

50 µA For 20-/28-pin devices 
(VBO only); see Note 4

For 8-pin devices; See 
Note 4

IDD ADC Analog-to-Digital 
Converter Supply 
Current (with External 
Reference)

2.8 3.1 3.2 mA 32 kHz

3.1 3.6 3.7 mA 5.5 MHz

3.3 3.7 3.8 mA 10 MHz

3.7 4.2 4.3 mA 20 MHz

IDD 
ADCRef

ADC Internal Reference 
Supply Current

0 µA See Note 4

IDD CMP Comparator supply 
Current

150 180 190 µA See Note 4
PS024314-0308 Electrical Characteristics
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On-Chip Peripheral AC and DC Electrical Characteristics
Table 122. Power-On Reset and Voltage Brownout Electrical Characteristics and Timing

Symbol Parameter

TA = -40 °C to +105 °C

Units ConditionsMinimum Typical1 Maximum

VPOR Power-On Reset 
Voltage Threshold

2.20 2.45 2.70 V VDD = VPOR 

VVBO Voltage Brownout Reset 
Voltage Threshold

2.15 2.40 2.65 V VDD = VVBO 

VPOR to VVBO hysteresis 50 75 mV

Starting VDD voltage to 
ensure valid Power-On 
Reset.

– VSS – V

TANA Power-On Reset Analog 
Delay

– 70 – µs VDD > VPOR; TPOR Digital 
Reset delay follows TANA

TPOR Power-On Reset Digital 
Delay

16 µs 66 Internal Precision 
Oscillator cycles + IPO 
startup time (TIPOST)

TSMR Stop Mode Recovery 16 µs 66 Internal Precision 
Oscillator cycles

TVBO Voltage Brownout Pulse 
Rejection Period

– 10 – µs Period of time in which VDD 
< VVBO without generating 
a Reset.

TRAMP Time for VDD to 
transition from VSS to 
VPOR to ensure valid 
Reset

0.10 – 100 ms

TSMP Stop Mode Recovery pin 
pulse rejection period

20 ns For any SMR pin or for the 
Reset pin when it is 
asserted in STOP mode.

  1Data in the typical column is from characterization at 3.3 V and 30 °C. These values are provided for design guidance 
only and are not tested in production.
PS024314-0308 Electrical Characteristics
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Figure 41 displays the 28-pin Small Outline Integrated Circuit package (SOIC) available 
in Z8 Encore! XP F0823 Series devices.

Figure 41. 28-Pin Small Outline Integrated Circuit Package (SOIC)
PS024314-0308 Packaging
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page erase 135
page select register 138, 139

FPS register 138, 139
FSTAT register 137

G
GATED mode 84
general-purpose I/O 35
GPIO 4, 35

alternate functions 36
architecture 36
control register definitions 43
input data sample timing 202
interrupts 43
port A-C pull-up enable sub-registers 48, 
49
port A-H address registers 44
port A-H alternate function sub-registers 45
port A-H control registers 44
port A-H data direction sub-registers 45
port A-H high drive enable sub-registers 47
port A-H input data registers 49
port A-H output control sub-registers 46
port A-H output data registers 50
port A-H stop mode recovery sub-registers 
47
port availability by device 35
port input timing 203
port output timing 204

H
H 174
HALT 176
halt mode 32, 176
hexadecimal number prefix/suffix 174

I
I2C 4
IM 173
immediate data 173
immediate operand prefix 174

INC 175
increment 175
increment word 175
INCW 175
indexed 173
indirect address prefix 174
indirect register 173
indirect register pair 173
indirect working register 173
indirect working register pair 173
infrared encoder/decoder (IrDA) 113
Instruction Set 171
instruction set, eZ8 CPU 171
instructions

ADC 175
ADCX 175
ADD 175
ADDX 175
AND 177
ANDX 177
arithmetic 175
BCLR 176
BIT 176
bit manipulation 176
block transfer 176
BRK 178
BSET 176
BSWAP 176, 178
BTJ 178
BTJNZ 178
BTJZ 178
CALL 178
CCF 176
CLR 177
COM 177
CP 175
CPC 175
CPCX 175
CPU control 176
CPX 175
DA 175
DEC 175
DECW 175
DI 176
PS024314-0308 Index
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DJNZ 178
EI 176
HALT 176
INC 175
INCW 175
IRET 178
JP 178
LD 177
LDC 177
LDCI 176, 177
LDE 177
LDEI 176
LDX 177
LEA 177
load 177
logical 177
MULT 175
NOP 176
OR 177
ORX 178
POP 177
POPX 177
program control 178
PUSH 177
PUSHX 177
RCF 176
RET 178
RL 178
RLC 178
rotate and shift 178
RR 178
RRC 178
SBC 175
SCF 176, 177
SRA 179
SRL 179
SRP 177
STOP 177
SUB 175
SUBX 175
SWAP 179
TCM 176
TCMX 176
TM 176

TMX 176
TRAP 178
Watchdog Timer refresh 177
XOR 178
XORX 178

instructions, eZ8 classes of 174
interrupt control register 64
interrupt controller 53

architecture 53
interrupt assertion types 56
interrupt vectors and priority 56
operation 55
register definitions 58
software interrupt assertion 57

interrupt edge select register 63
interrupt request 0 register 58
interrupt request 1 register 59
interrupt request 2 register 59
interrupt return 178
interrupt vector listing 53
interrupts

UART 101
IR 173
Ir 173
IrDA

architecture 113
block diagram 113
control register definitions 116
operation 113
receiving data 115
transmitting data 114

IRET 178
IRQ0 enable high and low bit registers 60
IRQ1 enable high and low bit registers 61
IRQ2 enable high and low bit registers 62
IRR 173
Irr 173

J
JP 178
jump, conditional, relative, and relative condi-
tional 178
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L
LD 177
LDC 177
LDCI 176, 177
LDE 177
LDEI 176, 177
LDX 177
LEA 177
load 177
load constant 176
load constant to/from program memory 177
load constant with auto-increment addresses 
177
load effective address 177
load external data 177
load external data to/from data memory and 
auto-increment addresses 176
load external to/from data memory and auto-in-
crement addresses 177
load instructions 177
load using extended addressing 177
logical AND 177
logical AND/extended addressing 177
logical exclusive OR 178
logical exclusive OR/extended addressing 178
logical instructions 177
logical OR 177
logical OR/extended addressing 178
low power modes 31

M
master interrupt enable 55
memory

data 15
program 13

mode
CAPTURE 84, 85
CAPTURE/COMPARE 85
CONTINUOUS 84
COUNTER 84
GATED 84
ONE-SHOT 84
PWM 84, 85

modes 84
MULT 175
multiply 175
MULTIPROCESSOR mode, UART 99

N
NOP (no operation) 176
notation

b 173
cc 173
DA 173
ER 173
IM 173
IR 173
Ir 173
IRR 173
Irr 173
p 173
R 173
r 173
RA 173
RR 173
rr 173
vector 173
X 173

notational shorthand 173

O
OCD

architecture 151
auto-baud detector/generator 154
baud rate limits 155
block diagram 151
breakpoints 156
commands 157
control register 161
data format 154
DBG pin to RS-232 Interface 152
DEBUG mode 153
debugger break 178
interface 152
serial errors 155
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status register 163
timing 205

OCD commands
execute instruction (12H) 161
read data memory (0DH) 160
read OCD control register (05H) 158
read OCD revision (00H) 158
read OCD status register (02H) 158
read program counter (07H) 159
read program memory (0BH) 160
read program memory CRC (0EH) 161
read register (09H) 159
read runtime counter (03H) 158
step instruction (10H) 161
stuff instruction (11H) 161
write data memory (0CH) 160
write OCD control register (04H) 158
write program counter (06H) 159
write program memory (0AH) 159
write register (08H) 159

on-chip debugger (OCD) 151
on-chip debugger signals 10
ONE-SHOT mode 84
opcode map

abbreviations 189
cell description 188
first 190
second after 1FH 191

Operational Description 21, 31, 35, 53, 67, 87, 
93, 113, 117, 127, 129, 141, 151, 165, 169
OR 177
ordering information 217
ORX 178

P
p 173
packaging

20-pin PDIP 211, 212
20-pin SSOP 212, 215
28-pin PDIP 213
28-pin SOIC 214
8-pin PDIP 209
8-pin SOIC 210

PDIP 214, 215
part selection guide 2
PC 174
PDIP 214, 215
peripheral AC and DC electrical characteristics 
199
pin characteristics 10
Pin Descriptions 7
polarity 173
POP 177
pop using extended addressing 177
POPX 177
port availability, device 35
port input timing (GPIO) 203
port output timing, GPIO 204
power supply signals 10
power-down, automatic (ADC) 118
Power-on and Voltage Brownout electrical 
characteristics and timing 199
Power-On Reset (POR) 23
program control instructions 178
program counter 174
program memory 13
PUSH 177
push using extended addressing 177
PUSHX 177
PWM mode 84, 85
PxADDR register 44
PxCTL register 45

R
R 173
r 173
RA

register address 173
RCF 176
receive

IrDA data 115
receiving UART data-interrupt-driven method 
98
receiving UART data-polled method 97
register 173

ADC control (ADCCTL) 122, 124
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