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Welcome to E-XFL.COM

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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Figure 6. Z8 Encore! XP 64K Series Flash Microcontrollers in 68-Pin Plastic Leaded Chip Carrier 
(PLCC)
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Pin Characteristics

Table 4 on page 17 provides detailed information on the characteristics for each pin 
available on the 64K Series products and the data is sorted alphabetically by the pin 
symbol mnemonic.

XIN I External Crystal Input. This is the input pin to the crystal oscillator. A crystal 
can be connected between it and the XOUT pin to form the oscillator. This 
signal is usable with external RC networks and an external clock driver.

XOUT O External Crystal Output. This pin is the output of the crystal oscillator. A 
crystal can be connected between it and the XIN pin to form the oscillator. 
When the system clock is referred to in this manual, it refers to the frequency 
of the signal at this pin. This pin must be left unconnected when not using a 
crystal.

RCOUT O RC Oscillator Output. This signal is the output of the RC oscillator. It is 
multiplexed with a general-purpose I/O pin. This signal must be left 
unconnected when not using a crystal.

On-Chip Debugger

DBG I/O Debug. This pin is the control and data input and output to and from the On-
Chip Debugger. This pin is open-drain.

For operation of the On-Chip Debugger, all power pins (VDD and 
AVDD) must be supplied with power and all ground pins (VSS and 
AVSS) must be properly grounded.

The DBG pin is open-drain and must have an external pull-up resistor 
to ensure proper operation.

Reset

RESET I RESET. Generates a Reset when asserted (driven Low).

Power Supply

VDD I Power Supply.

AVDD I Analog Power Supply.

VSS I Ground.

AVSS I Analog Ground.

Table 3. Signal Descriptions (Continued)

Signal 
Mnemonic I/O Description

Caution:
PS019919-1207  Signal and Pin Descriptions
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Stop Mode Recovery Using a GPIO Port Pin Transition HALT
Each of the GPIO Port pins may be configured as a Stop Mode Recovery input source. On 
any GPIO pin enabled as a Stop Mode Recovery source, a change in the input pin value 
(from High to Low or from Low to High) initiates Stop Mode Recovery. The GPIO Stop 
Mode Recovery signals are filtered to reject pulses less than 10 ns (typical) in duration. In 
the Watchdog Timer Control register, the STOP bit is set to 1.

In STOP mode, the GPIO Port Input Data registers (PxIN) are disabled. The
Port Input Data registers record the Port transition only if the signal stays on
the Port pin through the end of the Stop Mode Recovery delay. Thus, short puls-
es on the Port pin can initiate Stop Mode Recovery without being written to the
Port Input Data register or without initiating an interrupt (if enabled for that
pin).

Caution:
PS019919-1207  Reset and Stop Mode Recovery
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GPIO Interrupts

Many of the GPIO port pins can be used as interrupt sources. Some port pins may be con-
figured to generate an interrupt request on either the rising edge or falling edge of the pin 
input signal. Other port pin interrupts generate an interrupt when any edge occurs (both 
rising and falling). For more information on interrupts using the GPIO pins, see Interrupt 
Controller on page 67.

Port C PC0 T1IN Timer 1 Input

PC1 T1OUT Timer 1 Output

PC2 SS SPI Slave Select

PC3 SCK SPI Serial Clock

PC4 MOSI SPI Master Out/Slave In

PC5 MISO SPI Master In/Slave Out

PC6 T2IN Timer 2 In

PC7 T2OUT Timer 2 Out

Port D PD0 T3IN Timer 3 In (unavailable in 44-pin packages)

PD1 T3OUT Timer 3 Out (unavailable in 44-pin packages)

PD2 N/A No alternate function

PD3 DE1 UART 1 Driver Enable

PD4 RXD1/IRRX1 UART 1/IrDA 1 Receive Data

PD5 TXD1/IRTX1 UART 1/IrDA 1 Transmit Data

PD6 CTS1 UART 1 Clear to Send

PD7 RCOUT Watchdog Timer RC Oscillator Output

Port E PE[7:0] N/A No alternate functions

Port F PF[7:0] N/A No alternate functions

Port G PG[7:0] N/A No alternate functions

Port H PH0 ANA8 ADC Analog Input 8

PH1 ANA9 ADC Analog Input 9

PH2 ANA10 ADC Analog Input 10

PH3 ANA11 ADC Analog Input 11

Table 12. Port Alternate Function Mapping (Continued)

Port Pin Mnemonic Alternate Function Description
PS019919-1207  General-Purpose I/O
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• Executing a Trap instruction.
• Illegal Instruction trap.

Interrupt Vectors and Priority
The interrupt controller supports three levels of interrupt priority. Level 3 is the highest 
priority, Level 2 is the second highest priority, and Level 1 is the lowest priority. If all of 
the interrupts were enabled with identical interrupt priority (all as Level 2 interrupts, for 
example), then interrupt priority would be assigned from highest to lowest as specified in 
Table 23 on page 68. Level 3 interrupts always have higher priority than Level 2 interrupts 
which, in turn, always have higher priority than Level 1 interrupts. Within each interrupt 
priority level (Level 1, Level 2, or Level 3), priority is assigned as specified in Table 23 on  
page 68. Reset, Watchdog Timer interrupt (if enabled), and Illegal Instruction Trap always 
have highest priority.

Interrupt Assertion
Interrupt sources assert their interrupt requests for only a single system clock period 
(single pulse). When the interrupt request is acknowledged by the eZ8 CPU, the 
corresponding bit in the Interrupt Request register is cleared until the next interrupt 
occurs. Writing a 0 to the corresponding bit in the Interrupt Request register likewise 
clears the interrupt request.

The following style of coding to clear bits in the Interrupt Request registers is
NOT recommended. All incoming interrupts that are received between
execution of the first LDX command and the last LDX command are lost.

Poor coding style that can result in lost interrupt requests:
LDX r0, IRQ0
AND r0, MASK
LDX IRQ0, r0

To avoid missing interrupts, the following style of coding to clear bits in
the Interrupt Request 0 register is recommended: 

Good coding style that avoids lost interrupt requests:
ANDX IRQ0, MASK

Software Interrupt Assertion
Program code can generate interrupts directly. Writing a 1 to the desired bit in the Interrupt 
Request register triggers an interrupt (assuming that interrupt is enabled). When the inter-
rupt request is acknowledged by the eZ8 CPU, the bit in the Interrupt Request register is 
automatically cleared to 0. 

Caution:
PS019919-1207  Interrupt Controller
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T3ENH—Timer 3 Interrupt Request Enable High Bit
U1RENH—UART 1 Receive Interrupt Request Enable High Bit
U1TENH—UART 1 Transmit Interrupt Request Enable High Bit
DMAENH—DMA Interrupt Request Enable High Bit
C3ENH—Port C3 Interrupt Request Enable High Bit
C2ENH—Port C2 Interrupt Request Enable High Bit
C1ENH—Port C1 Interrupt Request Enable High Bit
C0ENH—Port C0 Interrupt Request Enable High Bit

T3ENL—Timer 3 Interrupt Request Enable Low Bit
U1RENL—UART 1 Receive Interrupt Request Enable Low Bit
U1TENL—UART 1 Transmit Interrupt Request Enable Low Bit
DMAENL—DMA Interrupt Request Enable Low Bit
C3ENL—Port C3 Interrupt Request Enable Low Bit
C2ENL—Port C2 Interrupt Request Enable Low Bit

1 1 Level 3 High

Note: where x indicates the register bits from 0 through 7.

Table 34. IRQ2 Enable High Bit Register (IRQ2ENH)

BITS 7 6 5 4 3 2 1 0

FIELD T3ENH U1RENH U1TENH DMAENH C3ENH C2ENH C1ENH C0ENH

RESET 0

R/W R/W

ADDR FC7H

Table 35. IRQ2 Enable Low Bit Register (IRQ2ENL)

BITS 7 6 5 4 3 2 1 0

FIELD T3ENL U1RENL U1TENL DMAENL C3ENL C2ENL C1ENL C0ENL

RESET 0

R/W R/W

ADDR FC8H

Table 33. IRQ2 Enable and Priority Encoding (Continued)

IRQ2ENH[x] IRQ2ENL[x] Priority Description
PS019919-1207  Interrupt Controller
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Watchdog Timer
Overview

The Watchdog Timer (WDT) helps protect against corrupt or unreliable software, power 
faults, and other system-level problems which may place the Z8 Encore! XP into unsuit-
able operating states. The features of Watchdog Timer include:

• On-chip RC oscillator.

• A selectable time-out response. 

• WDT Time-out response: Reset or interrupt.

• 24-bit programmable time-out value.

Operation

The Watchdog Timer (WDT) is a retriggerable one-shot timer that resets or interrupts the 
64K Series devices when the WDT reaches its terminal count. The Watchdog Timer uses 
its own dedicated on-chip RC oscillator as its clock source. The Watchdog Timer has only 
two modes of operation—ON and OFF. Once enabled, it always counts and must be 
refreshed to prevent a time-out. An enable can be performed by executing the WDT 
instruction or by setting the WDT_AO Option Bit. The WDT_AO bit enables the Watchdog 
Timer to operate all the time, even if a WDT instruction has not been executed. 

The Watchdog Timer 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 
given by the following equation:

where the WDT reload value is the decimal value of the 24-bit value given by 
{WDTU[7:0], WDTH[7:0], WDTL[7:0]} and the typical Watchdog Timer RC oscillator 
frequency is 10 kHz. The Watchdog Timer cannot be refreshed once it reaches 000002H. 
The WDT Reload Value must not be set to values below 000004H. Table 47 provides 
information on approximate time-out delays for the minimum and maximum WDT reload 
values.

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

------------------------------------------------=
PS019919-1207  Watchdog Timer
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when a byte is written to the UART Transmit Data register. The Driver Enable signal 
asserts at least one UART bit period and no greater than two UART bit periods before the 
Start bit is transmitted. This timing allows a setup time to enable the transceiver. The 
Driver Enable signal deasserts one system clock period after the last Stop bit is transmit-
ted. This one system clock delay allows both time for data to clear the transceiver before 
disabling it, as well as the ability to determine if another character follows the current 
character. In the event of back to back characters (new data must be written to the Trans-
mit Data Register before the previous character is completely transmitted) the DE signal is 
not deasserted between characters. The DEPOL bit in the UART Control Register 1 sets the 
polarity of the Driver Enable signal.

Figure 17. UART Driver Enable Signal Timing (shown with 1 Stop Bit and Parity)

The Driver Enable to Start bit setup time is calculated as follows:

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

Transmitter Interrupts
The transmitter generates a single interrupt when the Transmit Data Register Empty bit 
(TDRE) is set to 1. This indicates that the transmitter is ready to accept new data for trans-
mission. The TDRE interrupt occurs after the Transmit shift register has shifted the first bit 
of data out. At this point, the Transmit Data register may be written with the next character 
to send. This provides 7 bit periods of latency to load the Transmit Data register before the 
Transmit shift register completes shifting the current character. Writing to the UART 
Transmit Data register clears the TDRE bit to 0. 
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SPI Baud Rate High and Low Byte Registers
The SPI Baud Rate High and Low Byte registers (Table 68 and Table 69) combine to form 
a 16-bit reload value, BRG[15:0], for the SPI Baud Rate Generator. 

When configured as a general purpose timer, the SPI BRG interrupt interval is calculated 
using the following equation: 

BRH = SPI Baud Rate High Byte
Most significant byte, BRG[15:8], of the SPI Baud Rate Generator’s reload value.

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

Table 68. SPI Baud Rate High Byte Register (SPIBRH)

BITS 7 6 5 4 3 2 1 0

FIELD BRH

RESET 1

R/W R/W

ADDR F66H

Table 69. SPI Baud Rate Low Byte Register (SPIBRL)

BITS 7 6 5 4 3 2 1 0

FIELD BRL

RESET 1

R/W R/W

ADDR F67H

SPI BRG Interrupt Interval (s) System Clock Period (s) BRG[15:0]×=
PS019919-1207  Serial Peripheral Interface
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Architecture

Figure 27 displays the architecture of the I2C Controller.

Operation

The I2C Controller operates in MASTER mode to transmit and receive data. Only a single 
master is supported. Arbitration between two masters must be accomplished in software. 
I2C supports the following operations:

• Master transmits to a 7-bit slave

• Master transmits to a 10-bit slave

Figure 27. I2C Controller Block Diagram
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Transmit interrupts occur when the TDRE bit of the I2C Status register sets and the TXI 
bit in the I2C Control register is set. Transmit interrupts occur under the following condi-
tions when the transmit data register is empty: 

• The I2C Controller is enabled.

• The first bit of the byte of an address is shifting out and the RD bit of the I2C Status 
register is deasserted. 

• The first bit of a 10-bit address shifts out.

• The first bit of write data shifts out. 
Writing to the I2C Data register always clears the TRDE bit to 0. When TDRE is asserted, 
the I2C Controller pauses at the beginning of the Acknowledge cycle of the byte currently 
shifting out until the Data register is written with the next value to send or the STOP or 
START bits are set indicating the current byte is the last one to send.

The fourth interrupt source is the baud rate generator. If the I2C Controller is disabled 
(IEN bit in the I2CCTL register = 0) and the BIRQ bit in the I2CCTL register = 1, an inter-
rupt is generated when the baud rate generator counts down to 1. This allows the I2C baud 
rate generator to be used by software as a general purpose timer when IEN = 0.

Software Control of I2C Transactions
Software can control I2C transactions by using the I2C Controller interrupt, by polling the 
I2C Status register or by DMA. Note that not all products include a DMA Controller. 

To use interrupts, the I2C interrupt must be enabled in the Interrupt Controller. The TXI bit 
in the I2C Control register must be set to enable transmit interrupts.

To control transactions by polling, the interrupt bits (TDRE, RDRF and NCKI) in the I2C 
Status register should be polled. The TDRE bit asserts regardless of the state of the TXI 
bit.

Either or both transmit and receive data movement can be controlled by the DMA 
Controller. The DMA Controller channel(s) must be initialized to select the I2C transmit 
and receive requests. Transmit DMA requests require that the TXI bit in the I2C Control 
register be set. 

A transmit (write) DMA operation hangs if the slave responds with a Not
Acknowledge before the last byte has been sent. After receiving the Not
Acknowledge, the I2C Controller sets the NCKI bit in the Status register and
pauses until either the STOP or START bits in the Control register are set. 

Note:

Caution:
PS019919-1207  I2C Controller
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In order for a receive (read) DMA transaction to send a Not Acknowledge
on the last byte, the receive DMA must be set up to receive n-1 bytes, then
software must set the NAK bit and receive the last (nth) byte directly.

Start and Stop Conditions
The master (I2C) drives all Start and Stop signals and initiates all transactions. To start a 
transaction, the I2C Controller generates a START condition by pulling the SDA signal 
Low while SCL is High. To complete a transaction, the I2C Controller generates a Stop 
condition by creating a low-to-high transition of the SDA signal while the SCL signal is 
high. The START and STOP bits in the I2C Control register control the sending of the 
Start and Stop conditions. A master is also allowed to end one transaction and begin a new 
one by issuing a Restart. This is accomplished by setting the START bit at the end of a 
transaction, rather than the STOP bit. Note that the Start condition not sent until the 
START bit is set and data has been written to the I2C Data register.

Master Write and Read Transactions
The following sections provide a recommended procedure for performing I2C write and 
read transactions from the I2C Controller (master) to slave I2C devices. In general 
software should rely on the TDRE, RDRF and NCKI bits of the status register (these bits 
generate interrupts) to initiate software actions. When using interrupts or DMA, the TXI 
bit is set to start each transaction and cleared at the end of each transaction to eliminate a 
‘trailing’ Transmit interrupt.

Caution should be used in using the ACK status bit within a transaction because it is 
difficult for software to tell when it is updated by hardware. 

When writing data to a slave, the I2C pauses at the beginning of the Acknowledge cycle if 
the data register has not been written with the next value to be sent (TDRE bit in the I2C 
Status register = 1). In this scenario where software is not keeping up with the I2C bus 
(TDRE asserted longer than one byte time), the Acknowledge clock cycle for byte n is  
delayed until the Data register is written with byte n + 1, and appears to be grouped with 
the data clock cycles for byte n+1. If either the START or STOP bit is set, the I2C does not 
pause prior to the Acknowledge cycle because no additional data is sent.

When a Not Acknowledge condition is received during a write (either during the address 
or data phases), the I2C Controller generates the Not Acknowledge interrupt (NCKI = 1) 
and pause until either the STOP or START bit is set. Unless the Not Acknowledge was 
received on the last byte, the Data register will already have been written with the next 
address or data byte to send. In this case the FLUSH bit of the Control register should be 
set at the same time the STOP or START bit is set to remove the stale transmit data and 
enable subsequent Transmit interrupts.

When reading data from the slave, the I2C pauses after the data Acknowledge cycle until 
the receive interrupt is serviced and the RDRF bit of the status register is cleared by 
PS019919-1207  I2C Controller
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Write Transaction with a 7-Bit Address
Figure 29 displays the data transfer format for a 7-bit addressed slave. Shaded regions 
indicate data transferred from the I2C Controller to slaves and unshaded regions indicate 
data transferred from the slaves to the I2C Controller.

Figure 29. 7-Bit Addressed Slave Data Transfer Format

Follow the steps below for a transmit operation to a 7-bit addressed slave:

1. Software asserts the IEN bit in the I2C Control register.

2. Software asserts the TXI bit of the I2C Control register to enable Transmit interrupts.

3. The I2C interrupt asserts, because the I2C Data register is empty

4. Software responds to the TDRE bit by writing a 7-bit slave address plus write bit (=0) 
to the I2C Data register.

5. Software asserts the START bit of the I2C Control register.

6. The I2C Controller sends the START condition to the I2C slave. 

7. The I2C Controller loads the I2C Shift register with the contents of the I2C Data 
register. 

8. After one bit of address has been shifted out by the SDA signal, the Transmit interrupt 
is asserted (TDRE = 1). 

9. Software responds by writing the transmit data into the I2C Data register. 

10. The I2C Controller shifts the rest of the address and write bit out by the SDA signal. 

11. If the I2C slave sends an acknowledge (by pulling the SDA signal low) during the next 
high period of SCL the I2C Controller sets the ACK bit in the I2C Status register. 
Continue with step 12.

If the slave does not acknowledge, the Not Acknowledge interrupt occurs (NCKI bit is 
set in the Status register, ACK bit is cleared). Software responds to the Not 
Acknowledge interrupt by setting the STOP and FLUSH bits and clearing the TXI bit. 
The I2C Controller sends the STOP condition on the bus and clears the STOP and 
NCKI bits. The transaction is complete (ignore the following steps).

12. The I2C Controller loads the contents of the I2C Shift register with the contents of the 
I2C Data register.

S Slave Address W = 0 A Data A Data A Data A/A P/S
PS019919-1207  I2C Controller
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Analog-to-Digital Converter
Overview

The Analog-to-Digital Converter (ADC) converts an analog input signal to a 10-bit binary 
number. The features of the sigma-delta ADC include:

• 12 analog input sources are multiplexed with general-purpose I/O ports

• Interrupt upon conversion complete

• Internal voltage reference generator

• Direct Memory Access (DMA) controller can automatically initiate data conversion 
and transfer of the data from 1 to 12 of the analog inputs

Architecture

Figure 34 displays the three major functional blocks (converter, analog multiplexer, and 
voltage reference generator) of the ADC. The ADC converts an analog input signal to its 
digital representation. The 12-input analog multiplexer selects one of the 12 analog input 
sources. The ADC requires an input reference voltage for the conversion. The voltage 
reference for the conversion may be input through the external VREF pin or generated 
internally by the voltage reference generator. 
PS019919-1207  Analog-to-Digital Converter
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ADCD_L—ADC Data Low Bits
These are the least significant two bits of the 10-bit ADC output. These bits are undefined 
after a Reset.

Reserved
These bits are reserved and are always undefined.

Table 88. ADC Data Low Bits Register (ADCD_L)

BITS 7 6 5 4 3 2 1 0

FIELD ADCD_L Reserved

RESET X

R/W R

ADDR F73H
PS019919-1207  Analog-to-Digital Converter
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PS019919-1207  Flash Memory
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On-Chip Debugger
Overview

The 64K Series products contain an integrated On-Chip Debugger (OCD) that provides 
advanced debugging features including:

• Reading and writing of the Register File

• Reading and writing of Program and Data Memory

• Setting of Breakpoints

• Execution of eZ8 CPU instructions

Architecture

The On-Chip Debugger consists of four primary functional blocks: transmitter, receiver, 
auto-baud generator, and debug controller. Figure 36 displays the architecture of the 
On-Chip Debugger.

Figure 36. On-Chip Debugger Block Diagram
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STOP — STOP Mode

WDT — Watchdog Timer 
Refresh

Table 129. Load Instructions

Mnemonic Operands Instruction

CLR dst Clear

LD dst, src Load

LDC dst, src Load Constant to/from Program Memory

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

LDE dst, src Load External Data to/from Data Memory

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

LDWX dst, src Load Word using Extended Addressing 

LDX dst, src Load using Extended Addressing

LEA dst, X(src) Load Effective Address

POP dst Pop

POPX dst Pop using Extended Addressing

PUSH src Push

PUSHX src Push using Extended Addressing

Table 130. Logical Instructions

Mnemonic Operands Instruction

AND dst, src Logical AND

ANDX dst, src Logical AND using Extended Addressing

COM dst Complement

OR dst, src Logical OR

ORX dst, src Logical OR using Extended Addressing

Table 128. CPU Control Instructions

Mnemonic Operands Instruction
PS019919-1207  eZ8™ CPU Instruction Set
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OR dst, src dst ← dst OR src r r 42 - * * 0 - - 2 3

r Ir 43 2 4

R R 44 3 3

R IR 45 3 4

R IM 46 3 3

IR IM 47 3 4

ORX dst, src dst ← dst OR src ER ER 48 - * * 0 - - 4 3

ER IM 49 4 3

POP dst dst ← @SP
SP ← SP + 1

R 50 - - - - - - 2 2

IR 51 2 3

POPX dst dst ← @SP
SP ← SP + 1

ER D8 - - - - - - 3 2

PUSH src SP ← SP – 1
@SP ← src

R 70 - - - - - - 2 2

IR 71 2 3

IM 1F 70 3 2

PUSHX src SP ← SP – 1
@SP ← src

ER C8 - - - - - - 3 2

RCF C ← 0 CF 0 - - - - - 1 2

RET PC ← @SP
SP ← SP + 2

AF - - - - - - 1 4

RL dst R 90 * * * * - - 2 2

IR 91 2 3

RLC dst R 10 * * * * - - 2 2

IR 11 2 3

RR dst R E0 * * * * - - 2 2

IR E1 2 3

Table 133. eZ8 CPU Instruction Summary (Continued)

Assembly
Mnemonic Symbolic Operation

Address 
Mode

Opcode(s)
(Hex)

Flags
Fetch
Cycles

Instr.
Cyclesdst src C Z S V D H

D7 D6 D5 D4 D3 D2 D1 D0
dst

C

D7 D6 D5 D4 D3 D2 D1 D0
dst

C

D7 D6 D5 D4 D3 D2 D1 D0
dst

C
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flash page select (FPS) 191
flash status (FSTAT) 190
GPIO port A-H address (PxADDR) 61
GPIO port A-H alternate function sub-registers 
63
GPIO port A-H control address (PxCTL) 62
GPIO port A-H data direction sub-registers 63
I2C baud rate high (I2CBRH) 160, 161, 163
I2C control (I2CCTL) 158
I2C data (I2CDATA) 157
I2C status 157
I2C status (I2CSTAT) 157
I2Cbaud rate low (I2CBRL) 161
mode, SPI 140
OCD control 209
OCD status 210
SPI baud rate high byte (SPIBRH) 142
SPI baud rate low byte (SPIBRL) 142
SPI control (SPICTL) 138
SPI data (SPIDATA) 137
SPI status (SPISTAT) 139
status, I2C 157
status, SPI 139
UARTx baud rate high byte (UxBRH) 121
UARTx baud rate low byte (UxBRL) 121
UARTx Control 0 (UxCTL0) 117, 120
UARTx control 1 (UxCTL1) 118
UARTx receive data (UxRXD) 115
UARTx status 0 (UxSTAT0) 115
UARTx status 1 (UxSTAT1) 117
UARTx transmit data (UxTXD) 114
watch-dog timer control (WDTCTL) 100
watch-dog timer reload high byte (WDTH) 102
watch-dog timer reload low byte (WDTL) 102
watch-dog timer reload upper byte (WDTU) 
102

register file 19
register file address map 23
register pair 243
register pointer 244
reset

and STOP mode characteristics 48
carry flag 247
controller 5

sources 48
RET 249
return 249
RL 249
RLC 249
rotate and shift instructions 249
rotate left 249
rotate left through carry 249
rotate right 249
rotate right through carry 249
RP 244
RR 243, 249
rr 243
RRC 249

S
SBC 246
SCF 247
SDA and SCL (IrDA) signals 145
second opcode map after 1FH 264
serial clock 131
serial peripheral interface (SPI) 129
set carry flag 247
set register pointer 247
shift right arithmetic 249
shift right logical 250
signal descriptions 14
single-shot conversion (ADC) 177
SIO 5
slave data transfer formats (I2C) 151
slave select 132
software trap 249
source operand 244
SP 244
SPI

architecture 129
baud rate generator 136
baud rate high and low byte register 142
clock phase 132
configured as slave 130
control register 137
control register definitions 137
data register 137
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