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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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On-Chip Debugger

Z8 Encore! XP® F0822 Series products feature an integrated On-Chip Debugger (OCD). 
The OCD provides a rich-set of debugging capabilities, such as, reading and writing regis-
ters, programming Flash memory, setting breakpoints, and executing code. A single-pin 
interface provides communication to the OCD. 
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Program Memory

The eZ8 CPU supports 64 KB of Program memory address space. Z8 Encore! XP® F0822 
Series contain 4 KB to 8 KB on-chip Flash in the Program memory address space, depend-
ing on the device. Reading from Program memory addresses outside the available Flash 
addresses returns FFH. Writing to unimplemented Program memory addresses produces no 
effect. Table 5 describes the Program memory Maps for Z8 Encore! XP® F0822 Series 
devices. 

Data Memory

Z8 Encore! XP® F0822 Series does not use the eZ8 CPU’s 64 KB Data Memory address 
space.

Information Area

Table 6 describes the Z8 Encore! XP® F0822 Series Information Area. This 512-byte 
Information Area is accessed by setting bit 7 of the Page Select Register to 1. When access 
is enabled, the Information Area is mapped into the Program memory and overlays the 
512 bytes at addresses FE00H to FFFFH. When the Information Area access is enabled, all 

Table 5. Z8 Encore! XP® F0822 Series Program Memory Maps 

Program Memory Address (Hex) Function

Z8F082x and Z8F081x Products

0000-0001 Option Bits

0002-0003 Reset Vector

0004-0005 WDT Interrupt Vector

0006-0007 Illegal Instruction Trap

0008-0037 Interrupt Vectors*

0038-1FFF Program Memory

Z8F042x and Z8F041x Products

0000-0001 Option Bits

0002-0003 Reset Vector

0004-0005 WDT Interrupt Vector

0006-0007 Illegal Instruction Trap

0008-0037 Interrupt Vectors*

0038-0FFF Program Memory

Note: *See Table 24 on page 41 for a list of the interrupt vectors.
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of Reset, all GPIO pins are configured as inputs. All GPIO programmable pull-ups are dis-
abled.

During Reset, the eZ8 CPU and the on-chip peripherals are idle; however, the on-chip 
crystal oscillator and WDT oscillator continue to run. The system clock begins operating 
following the WDT oscillator cycle count. The eZ8 CPU and on-chip peripherals remain 
idle through all of the 16 cycles of the system clock. 

Upon Reset, control registers within the Register File which have a defined Reset value 
are loaded with their reset values. Other control registers (including the Stack Pointer, 
Register Pointer, and Flags) and general-purpose RAM are undefined following the Reset. 
The eZ8 CPU fetches the Reset vector at Program memory addresses 0002H and 0003H 
and loads that value into the Program Counter. Program execution begins at the Reset vec-
tor address.

Reset Sources

Table 9 lists the reset sources as a function of the operating mode. The remainder of this 
section provides more detail about the individual reset sources. 

A POR/VBO event always has priority over all other possible reset sources to ensure a full 
system reset occurs.

Power-On Reset

Each device in the Z8 Encore! XP® F0822 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 

Table 9. Reset Sources and Resulting Reset Type 

Operating Mode Reset Source Reset Type

NORMAL or HALT 
modes

POR/VBO System Reset

WDT time-out when configured for Reset System Reset

RESET pin assertion System Reset

OCD-initiated Reset (OCDCTL[0] set to 1) System Reset except the OCD is unaf-
fected by the reset

STOP Mode POR/ VBO System Reset

RESET pin assertion System Reset

DBG pin driven Low System Reset

Note:
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IRQ0 Enable High and Low Bit Registers

Table 28 describes the priority control for IRQ0. The IRQ0 Enable High and Low Bit reg-
isters, shown in Tables 29 and 30, form a priority-encoded enabling for interrupts in the 
Interrupt Request 0 Register. Priority is generated by setting bits in each register. 

Table 28. IRQ0 Enable and Priority Encoding

IRQ0ENH[x] IRQ0ENL[x] Priority Description

0 0 Disabled Disabled

0 1 Level 1 Low

1 0 Level 2 Nominal

1 1 Level 3 High

Note: x indicates register bits in the range [7:0].

Table 29. IRQ0 Enable High Bit Register (IRQ0ENH)

Bit 7 6 5 4 3 2 1 0

Field Reserved T1ENH T0ENH U0RENH U0TENH I2CENH SPIENH ADCENH

RESET 0

R/W R/W

Address FC1H

Bit Description 

[7] Reserved
This bit is reserved and must be programmed to 0.

[6]
T1ENH

Timer 1 Interrupt Request Enable High Bit

[5]
T0ENH

Timer 0 Interrupt Request Enable High Bit

[4]
U0RENH

UART 0 Receive Interrupt Request Enable High Bit

[3]
U0TENH

UART 0 Transmit Interrupt Request Enable High Bit

[2]
I2CENH

I2C Interrupt Request Enable High Bit

[1]
SPIENH

SPI Interrupt Request Enable High Bit

[0]
ADCENH

ADC Interrupt Request Enable High Bit
PS022518-1011 P R E L I M I N A R Y Interrupt Control Register Definitions
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Watchdog Timer

Watchdog Timer (WDT) protects against corrupt or unreliable software, power faults, and 
other system-level problems which can place the Z8 Encore! XP® F0822 Series device 
into unsuitable operating states. It includes the following features:

• On-chip RC oscillator

• A selectable time-out response; either Reset or Interrupt

• 24-bit programmable time-out value

Operation

WDT is a retriggerable one-shot timer that resets or interrupts the Z8 Encore! XP® F0822 
Series device when the WDT reaches its terminal count. It uses its own dedicated on-chip 
RC oscillator as its clock source. The WDT has only two modes of operation: ON and 
OFF. When enabled, it always counts and must be refreshed to prevent a time-out. An 
enable is performed by executing the WDT instruction or by setting the WDT_AO option 
bit. The WDT_AO bit enables the WDT to operate all of the time, even if a WDT instruc-
tion has not been executed. 

The WDT is a 24-bit reloadable downcounter that uses three 8-bit registers in the eZ8 
CPU register space to set the reload value. The nominal WDT time-out period is calcu-
lated using the following equation:

In this equation, the WDT reload value is the decimal value of the 24-bit value furnished 
by {WDTU[7:0], WDTH[7:0], WDTL[7:0]}; the typical Watchdog Timer RC oscillator 
frequency is 10 kHz. WDT cannot be refreshed after it reaches 000002H. The WDT reload 
value must not be set to values below 000004H. 

Table 47 lists the approximate time-out delays based on minimum and maximum WDT 
reload values.

WDT Time-out Period (ms) WDT Reload Value
10

---------------------------------------------------=
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Universal Asynchronous Receiver/
Transmitter

The Universal Asynchronous Receiver/Transmitter (UART) is a full-duplex communica-
tion channel capable of handling asynchronous data transfers. The UART uses a single 
8-bit data mode with selectable parity. Features of the UART include:

• 8-bit asynchronous data transfer

• Selectable even- and odd-parity generation and checking

• Option of one or two stop bits

• Separate transmit and receive interrupts

• Framing, parity, overrun, and break detection

• Separate transmit and receive enables

• 16-bit Baud Rate Generator

• Selectable MULTIPROCESSOR (9-Bit) Mode with three configurable interrupt 
schemes

• BRG timer mode

• Driver Enable output for external bus transceivers

Architecture

The UART consists of three primary functional blocks: Transmitter, Receiver, and Baud 
Rate Generator. The UART’s transmitter and receiver functions independently, but use the 
same baud rate and data format. Figure 11 displays the UART architecture.
PS022518-1011 P R E L I M I N A R Y Universal Asynchronous Receiver/
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In MULTIPROCESSOR (9-Bit) Mode, the Parity bit location (9th bit) becomes the Multi-
processor control bit. The UART Control 1 and Status 1 registers provide MULTIPRO-
CESSOR (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 is addressed to the UART can be made in 
hardware, software, or combination of the two depending on the multiprocessor configura-
tion bits. In general, the address compare feature reduces the load on the CPU, because it 
is not required to access the UART when it receives data directed to other devices on the 
multinode network. The following MULTIPROCESSOR modes are available in hard-
ware:

• Interrupt on all address bytes

• Interrupt on matched address bytes and correctly framed data bytes

• Interrupt only on correctly framed data bytes

These modes are selected with MPMD[1:0] in the UART Control 1 Register. For all 
MULTIPROCESSOR modes, bit MPEN of the UART Control 1 Register must be set to 1.

The first scheme is enabled by writing 01b to MPMD[1:0]. In this mode, all incoming 
address bytes cause an interrupt, while data bytes never cause an interrupt. The ISR must 
manually check the address byte that caused triggered the interrupt. If it matches the 
UART address, the software should clear MPMD[0]. At this point, each new incoming 
byte interrupts the CPU. The software is then responsible for determining the end-of-
frame. It checks for the end-of-frame by reading the MPRX bit of the UART Status 1 Reg-
ister for each incoming byte. If MPRX=1, then a new frame begins. If the address of this 
new frame is different from the UART’s address, then MPMD[0] must be set to 1 causing 
the UART interrupts to go inactive until the next address byte. If the new frame’s address 
matches the UART’s address, then the data in the new frame should be processed as well.

The second scheme is enabled by setting MPMD[1:0] to 10b and writing the UART’s 
address into the UART Address Compare Register. This mode introduces more hardware 
control, interrupting only on frames that match the UART’s address. When an incoming 
address byte does not match the UART’s address, it is ignored. All successive data bytes in 
this frame are also ignored. When a matching address byte occurs, an interrupt is issued 
and further interrupts occur on each successive data byte. The first data byte in the frame 
contains the NEWFRM = 1 in the UART Status 1 Register. When the next address byte 
occurs, the hardware compares it to the UART’s address. If there is a match, the interrupts 
continue and the NEWFRM bit is set for the first byte of the new frame. If there is no 
match, then the UART ignores all incoming bytes until the next address match.
PS022518-1011 P R E L I M I N A R Y Operation
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UART Status 0 Register

The UART Status 0 and Status 1 registers, shown in Tables 55 and 56, identify the current 
UART operating configuration and status.

Table 55. UART Status 0 Register (U0STAT0)

Bit 7 6 5 4 3 2 1 0

Field RDA PE OE FE BRKD TDRE TXE CTS

RESET 0 1 X

R/W R

Address F41H

Bit Description 

[7]
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.

[6]
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.

[5]
OE

Overrun Error
This bit indicates that an overrun error has occurred. An overrun occurs when new data is 
received and the UART Receive Data Register has not been read. If the RDA bit is reset to 0, 
then reading the UART Receive Data Register clears this bit. 
0 = No overrun error occurred.
1 = An overrun error occurred. 

[4]
FE

Framing Error
This bit indicates that a framing error (no stop bit following data reception) was detected. Read-
ing the UART Receive Data Register clears this bit. 
0 = No framing error occurred.
1 = A framing error occurred.

[3]
BRKD

Break Detect
This bit indicates that a break occurred. If the data bits, parity/multiprocessor bit, and stop bit(s) 
are all zeros then this bit is set to 1. Reading the UART Receive Data Register clears this bit.
0 = No break occurred.
1 = A break occurred.

[2]
TDRE
PS022518-1011 P R E L I M I N A R Y UART Control Register Definitions
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then passed to the UART. Communication is half-duplex, which means simultaneous data 
transmission and reception is not allowed.

The baud rate is set by the UART’s Baud Rate Generator and supports IrDA standard baud 
rates from 9600 baud to 115.2 Kbaud. Higher baud rates are possible, but do not meet 
IrDA specifications. The UART must be enabled to use the infrared endec. The infrared 
endec data rate is calculated using the following equation.

Transmitting IrDA Data

The data to be transmitted using the infrared transceiver is first sent to the UART. The 
UART’s transmit signal (TXD) and baud rate clock are used by the IrDA to generate the 
modulation signal (IR_TXD) that drives the infrared transceiver. Each UART/Infrared 
data bit is 16-clocks wide. If the data to be transmitted is 1, the IR_TXD signal remains 
Low for the full 16-clock period. If the data to be transmitted is 0, a 3-clock High pulse is 
output following a 7-clock Low period. After the 3-clock High pulse, a 6-clock Low pulse 
is output to complete the full 16-clock data period. Figure 18 displays IrDA data transmis-
sion. When the infrared endec is enabled, the UART’s TXD signal is internal to the Z8 
Encore! XP® F0822 Series products while the IR_TXD signal is output through the TXD 
pin.

Figure 18. Infrared Data Transmission

Infrared Data Rate (bits/s) System Clock Frequency (Hz)
16xUART Baud Rate Divisor Value
---------------------------------------------------------------------------------------------=

Baud Rate

IR_TXD

UART’s

16-clock
period

Start Bit = 0 Data Bit 0 = 1 Data Bit 1 = 0 Data Bit 2 = 1 Data Bit 3 = 1

7-clock
delay

3-clock
pulse

TXD

Clock
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clock periods since the previous pulse was detected). This period allows the endec a sam-
pling window of –4 to +8 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 incom-
ing data is a logical 1 (no pulse), the endec returns to its initial state and waits for the next 
falling edge. As each falling edge is detected, the endec clock counter is reset to resyn-
chronize the endec to the incoming signal. This routine allows the endec to tolerate jitter 
and baud rate errors in the incoming data stream. Resynchronizing the endec does not alter 
the operation of the UART, which ultimately receives the data. The UART is only syn-
chronized to the incoming data stream when a start bit is received.

Infrared Endec Control Register Definitions

All infrared endec configuration and status information is set by the UART control regis-
ters as defined in the UART Control Register Definitions section on page 88.

To prevent spurious signals during IrDA data transmission, set the IREN bit in the UART 
Control 1 Register to 1 to enable the infrared endec before enabling the GPIO port alter-
nate function for the corresponding pin.

Caution:
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I2C Diagnostic State Register

The I2C Diagnostic State Register, shown in Table 76, provides observability into the 
internal state. This register is read-only; it is used for I2C diagnostics and manufacturing 
test purposes.

Table 75. I2C Baud Rate Low Byte Register (I2CBRL)

Bit 7 6 5 4 3 2 1 0

Field BRL

RESET FFH

R/W R/W

Address F54H

Bit Description 

[7:0]
BRL

I2C Baud Rate Low Byte
Least significant byte, BRG[7:0], of the I2C Baud Rate Generator’s reload value.

Note: If the DIAG bit in the I2C Diagnostic Control Register is set to 1, a read of the I2CBRL 
Register returns the current value of the I2C Baud Rate Counter [7:0].

Table 76. I2C Diagnostic State Register (I2CDST)

Bit 7 6 5 4 3 2 1 0

Field SCLIN SDAIN STPCNT TXRXSTATE

RESET X 0

R/W R

Address F55H

Bit Description 

[7]
SCLIN

Serial Clock Input
Value of the Serial Clock input signal.

[6]
SDAIN

Serial Data Input
Value of the Serial Data input signal.

[5]
STPCNT

Stop Count
Value of the internal Stop Count control signal.
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[4:0]
TXRXSTATE

Internal State
Value of the internal I2C state machine.

TXRXSTATE
0_0000
0_0001
0_0010
0_0011
0_0100
0_0101
0_0110
0_0111
0_1000
0_1001
0_1010
0_1011
0_1100
0_1101
0_1110

0_1111

1_0000
1_0001
1_0010
1_0011
1_0100
1_0101
1_0110
1_0111
1_1000
1_1001

1_1010

1_1011

1_1100

1_1101

1_1110

1_1111

State Description
Idle State.
Start State.
Send/Receive data bit 7.
Send/Receive data bit 6.
Send/Receive data bit 5.
Send/Receive data bit 4.
Send/Receive data bit 3.
Send/Receive data bit 2.
Send/Receive data bit 1.
Send/Receive data bit 0.
Data Acknowledge State.
Second half of data Acknowledge State used only for not acknowledge.
First part of stop state.
Second part of stop state.
10-bit addressing: Acknowledge State for 2nd address byte;
7-bit addressing: Address Acknowledge State.
10-bit address: Bit 0 (Least significant bit) of 2nd address byte;
7-bit address: Bit 0 (Least significant bit) (R/W) of address byte.
10-bit addressing: Bit 7 (Most significant bit) of 1st address byte.
10-bit addressing: Bit 6 of 1st address byte.
10-bit addressing: Bit 5 of 1st address byte.
10-bit addressing: Bit 4 of 1st address byte.
10-bit addressing: Bit 3 of 1st address byte.
10-bit addressing: Bit 2 of 1st address byte.
10-bit addressing: Bit 1 of 1st address byte.
10-bit addressing: Bit 0 (R/W) of 1st address byte.
10-bit addressing: Acknowledge state for 1st address byte.
10-bit addressing: Bit 7 of 2nd address byte;
7-bit addressing: Bit 7 of address byte.
10-bit addressing: Bit 6 of 2nd address byte;
7-bit addressing: Bit 6 of address byte.
10-bit addressing: Bit 5 of 2nd address byte;
7-bit addressing: Bit 5 of address byte.
10-bit addressing: Bit 4 of 2nd address byte;
7-bit addressing: Bit 4 of address byte.
10-bit addressing: Bit 3 of 2nd address byte;
7-bit addressing: Bit 3 of address byte.
10-bit addressing: Bit 2 of 2nd address byte;
7-bit addressing: Bit 2 of address byte.
10-bit addressing: Bit 1 of 2nd address byte;
7-bit addressing: Bit 1 of address byte.

Bit Description (Continued)
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1. Enable the appropriate analog inputs by configuring the GPIO pins for alternate 
function. This configuration disables the digital input and output drivers.

2. Write to the ADC Control Register to configure the ADC and begin the conversion. 
The following bit fields in the ADC Control Register are written simultaneously:

– Write to the ANAIN[3:0] field to select one of the 5 analog input sources

– Clear CONT to 0 to select a single-shot conversion

– Write to the VREF bit to enable or disable the internal voltage reference generator

– Set CEN to 1 to start the conversion

3. CEN remains 1 while the conversion is in progress. A single-shot conversion requires 
5129 system clock cycles to complete. If a single-shot conversion is requested from an 
ADC powered-down state, the ADC uses 40 additional clock cycles to power-up 
before beginning the 5129 cycle conversion. 

4. When the conversion is complete, the ADC control logic performs the following oper-
ations:

– 10-bit data result written to {ADCD_H[7:0], ADCD_L[7:6]}

– CEN resets to 0 to indicate the conversion is complete

– An interrupt request is sent to the Interrupt Controller

5. If the ADC remains idle for 160 consecutive system clock cycles, it is automatically 
powered-down.

Continuous Conversion

When configured for continuous conversion, the ADC continuously performs an 
analog-to-digital conversion on the selected analog input. Each new data value over-writes 
the previous value stored in the ADC Data registers. An interrupt is generated after each 
conversion. 

In CONTINUOUS Mode, ensure that ADC updates are limited by the input signal band-
width of the ADC and the latency of the ADC and its digital filter. Step changes at the 
input are not seen at the next output from the ADC. The response of the ADC (in all 
modes) is limited by the input signal bandwidth and the latency.

Observe the following procedure for setting up the ADC and initiating continuous conver-
sion:

1. Enable the appropriate analog input by configuring the GPIO pins for alternate 
function. This disables the digital input and output driver.

Caution:
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Page Select Register

The Page Select (FPS) Register, shown in Table 86, selects the Flash memory page to be 
erased or programmed. Each Flash page contains 512 bytes of Flash memory. During a 
Page Erase operation, all Flash memory locations with the 7 most significant bits of the 
address provided by the PAGE field are erased to FFH.

The Page Select Register shares its Register File address with the Flash Sector Protect 
Register. The Page Select Register cannot be accessed when the Flash Sector Protect Reg-
ister is enabled.

Flash Sector Protect Register

The Flash Sector Protect Register, shown in Table 87, protects Flash memory sectors from 
being programmed or erased from user code. The Flash Sector Protect Register shares its 
Register File address with the Page Select Register. The Flash Sector Protect Register can 
be accessed only after writing the Flash Control Register with 5EH. 

User code can only write bits in this register to 1 (bits cannot be cleared to 0 by user code). 
To determine the appropriate Flash memory sector address range and sector number for 
your F0822 Series product, please refer to Table 82 on page 143.

Table 86. Page Select Register (FPS)

Bit 7 6 5 4 3 2 1 0

Field INFO_EN PAGE

RESET 0

R/W R/W

Address FF9H

Bit Description 

[7]
INFO_EN

Information Area Enable
0 = Information Area is not selected.
1 = Information Area is selected. The Information area is mapped into the Flash memory 

address space at addresses FE00H through FFFFH.

[6:0]
PAGE

Page Select
This 7-bit field selects the Flash memory page for Programming and Page Erase operations. 
Flash memory address[15:9] = PAGE[6:0].
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Flash Frequency High and Low Byte Registers

The Flash Frequency High and Low Byte registers, shown in Tables 88 and 89, combine 
to form a 16-bit value, FFREQ, to control timing for Flash program and erase operations. 
The 16-bit Flash Frequency registers must be written with the system clock frequency in 
kHz for Program and Erase operations. The Flash Frequency value is calculated using the 
following equation:

Flash programming and erasure is not supported for system clock frequencies below 
20 kHz, above 20 MHz, or outside of the valid operating frequency range for the device. 
The Flash Frequency High and Low Byte registers must be loaded with the correct value 
to ensure proper program and erase times.

Table 87. Flash Sector Protect Register (FPROT)

Bit 7 6 5 4 3 2 1 0

Field SECT7 SECT6 SECT5 SECT4 SECT3 SECT2 SECT1 SECT0

RESET 0

R/W R/W*

Address FF9H

Note: *R/W = this register is accessible for read operations, but can only be written to 1 (via user code).

Bit Description 

[7:0]
SECTn

Sector Protect
0 = Sector n can be programmed or erased from user code.
1 = Sector n is protected and cannot be programmed or erased from user code. User code can 
only write bits from 0 to 1.

Note: n indicates bits in the range [7:0].

FFREQ[15:0] FFREQH[7:0],FFREQL[7:0]  System Clock Frequency
1000

------------------------------------------------------------------= =

Caution:
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OCD Status Register

The OCD Status Register, shown in Table 95, reports status information about the current 
state of the debugger and the system.

Table 95. OCD Status Register (OCDSTAT)

Bit 7 6 5 4 3 2 1 0

Field IDLE HALT RPEN Reserved

RESET 0

R/W R

Bit Description 

[7]
IDLE

CPU Idling
This bit is set if the part is in DEBUG Mode (DBGMODE is 1), or if a BRK instruction occurred 
since the last time OCDCTL was written. This can be used to determine if the CPU is running 
or if it is idling.
0 = The eZ8 CPU is running.
1 = The eZ8 CPU is either stopped or looping on a BRK instruction.

[6]
HALT

HALT Mode
0 = The device is not in HALT Mode.
1 = The device is in HALT Mode.

[5]
RPEN

Read Protect Option Bit Enabled
0 = The Read Protect option bit is disabled (1).
1 = The Read Protect option bit is enabled (0), disabling many OCD commands.

[4:0] Reserved
These bits are reserved and must be programmed to 00000.
PS022518-1011 P R E L I M I N A R Y On-Chip Debugger Control Register 
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Op Code Maps

A description of the Op Code map data and the abbreviations are provided in Figure 57 and 
Table 128. Figures 58 and 59 provide information about each of the eZ8 CPU instructions. 

Figure 57. Op Code Map Cell Description

Table 128. Op Code Map Abbreviations 

Abbreviation Description Abbreviation Description

b Bit position IRR Indirect register pair

cc Condition code p Polarity (0 or 1)

X 8-bit signed index or displacement r 4-bit working register

DA Destination address R 8-bit register

ER Extended addressing register r1, R1, Ir1, Irr1, IR1, 
rr1, RR1, IRR1, ER1

Destination address

IM Immediate data value r2, R2, Ir2, Irr2, IR2, 
rr2, RR2, IRR2, ER2

Source address

Ir Indirect working register RA Relative

IR Indirect register rr Working register pair

Irr Indirect working register pair RR Register pair

CP

3.3

R2,R1

A

4

Op Code
Lower Nibble

Second Operand
After Assembly

First Operand
After Assembly

Op Code
Upper Nibble

Instruction CyclesFetch Cycles
PS022518-1011 P R E L I M I N A R Y Op Code Maps
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Hex Address: F45

Hex Address: F46

Hex Address: F47

Hex Addresses: F48–F4F

This address range is reserved.

Table 152. UART Address Compare Register (U0ADDR)

Bit 7 6 5 4 3 2 1 0

Field COMP_ADDR

RESET 0

R/W R/W

Address F45H

Table 153. UART Baud Rate High Byte Register (U0BRH)

Bit 7 6 5 4 3 2 1 0

Field BRH

RESET 1

R/W R/W

Address F46H

Table 154. UART Baud Rate Low Byte Register (U0BRL)

Bit 7 6 5 4 3 2 1 0

Field BRL

RESET 1

R/W R/W

Address F47H
PS022518-1011 P R E L I M I N A R Y UART Control Registers
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Hex Addresses: F57–F5F

This address range is reserved.

SPI Control Registers

For more information about the SPI registers, see the SPI Control Register Definitions 
section on page 109.

Hex Address: F60

Hex Address: F61

Hex Address: F62

Table 162. SPI Data Register (SPIDATA)

Bit 7 6 5 4 3 2 1 0

Field DATA

RESET X

R/W R/W

Address F60H

Table 163. SPI Control Register (SPICTL)

Bit 7 6 5 4 3 2 1 0

Field IRQE STR BIRQ PHASE CLKPOL WOR MMEN SPIEN

RESET 0

R/W R/W

Address F61H

Table 164. SPI Status Register (SPISTAT)

Bit 7 6 5 4 3 2 1 0

Field IRQ OVR COL ABT Reserved TXST SLAS

RESET 0 1

R/W R/W* R

Address F62H

Note: *R/W = read access; write a 1 to clear the bit to 0.
PS022518-1011 P R E L I M I N A R Y SPI Control Registers
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Hex Address: F67

Hex Addresses: F68–F6F

This address range is reserved.

Analog-to-Digital Converter Control Registers

For more information about these ADC registers, see the ADC Control Register Defini-
tions section on page 139.

Hex Address: F70

Hex Address: F71

This address is reserved.

Table 168. SPI Baud Rate Low Byte Register (SPIBRL)

Bit 7 6 5 4 3 2 1 0

Field BRL

RESET 1

R/W R/W

Address F67H

Table 169. ADC Control Register (ADCCTL)

Bit 7 6 5 4 3 2 1 0

Field CEN Reserved VREF CONT ANAIN[3:0]

RESET 0 1 0

R/W R/W

Address F70H
PS022518-1011 P R E L I M I N A R Y Analog-to-Digital Converter Control 


