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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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Watchdog Timer Reset

If the device is in normal or HALT Mode, the Watchdog Timer can initiate a system reset 
at time-out if the WDT_RES option bit is set to 1. This capability is the default 
(unprogrammed) setting of the WDT_RES option bit. The WDT status bit in the WDT 
Control Register is set to signify that the reset was initiated by the Watchdog Timer. 

External Pin Reset

The RESET pin has a Schmitt-triggered input, an internal pull-up, an analog filter and a 
digital filter to reject noise. Once the RESET pin is asserted for at least 4 system clock 
cycles, the devices progress through the system reset sequence. While the RESET input 
pin is asserted Low, the Z8 Encore! XP F64xx Series devices continue to be held in the 
Reset state. If the RESET pin is held Low beyond the system reset time-out, the devices 
exit the Reset state immediately following RESET pin deassertion. Following a system 
reset initiated by the external RESET pin, the EXT status bit in the Watchdog Timer Con-
trol (WDTCTL) Register is set to 1.

On-Chip Debugger Initiated Reset

A Power-On Reset can be initiated using the On-Chip Debugger by setting the RST bit in 
the OCD Control Register. The On-Chip Debugger block is not reset but the rest of the 
chip goes through a normal system reset. The RST bit automatically clears during the sys-
tem reset. Following the system reset the POR bit in the WDT Control Register is set.

Stop Mode Recovery

STOP Mode is entered by the eZ8 executing a stop instruction. For detailed STOP Mode 
information, see the Low-Power Modes chapter on page 34. During Stop Mode Recovery, 
the devices are held in reset for 66 cycles of the Watchdog Timer oscillator followed by 16 
cycles of the system clock. Stop Mode Recovery only affects the contents of the Watchdog 
Timer Control Register. Stop Mode Recovery does not affect any other values in the Reg-
ister File, including the Stack Pointer, Register Pointer, Flags, peripheral control registers, 
and general-purpose RAM. 

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. Following Stop Mode Recovery, the stop bit in the Watchdog Timer Control 
Register is set to 1. Table 10 lists the Stop Mode Recovery sources and resulting actions. 
PS019924-0113 P R E L I M I N A R Y Stop Mode Recovery
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Port A–H Output Control Subregisters

The Port A–H Output Control Subregister, shown in Table 18, is accessed through the Port 
A–H Control Register by writing 03H to the Port A–H Address Register. Setting the bits in 
the Port A–H Output Control subregisters to 1 configures the specified port pins for open-
drain operation. These subregisters affect the pins directly and, as a result, alternate func-
tions are also affected.

Table 18. Port A–H Output Control Subregisters

Bit 7 6 5 4 3 2 1 0

Field POC7 POC6 POC5 POC4 POC3 POC2 POC1 POC0

RESET 0

R/W R/W

Address See note.

Note: If a 03H exists in the Port A–H Address Register, it is accessible through the Port A–H Control Register.

Bit Description 

[7:0]
POCx

Port Output Control
These bits function independently of the alternate function bit and disables the drains if set to 1.
0 = The drains are enabled for any output mode.
1 = The drain of the associated pin is disabled (open-drain mode).

Note: x indicates register bits in the range [7:0].
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Port A–H High Drive Enable Subregisters

The Port A–H High Drive Enable Subregister, shown in Table 19, is accessed through the 
Port A–H Control Register by writing 04H to the Port A–H Address Register. Setting the 
bits in the Port A–H High Drive Enable subregisters to 1 configures the specified port pins 
for high-current output drive operation. The Port A–H High Drive Enable Subregister 
affects the pins directly and, as a result, alternate functions are also affected.

Table 19. Port A–H High Drive Enable Subregisters

Bit 7 6 5 4 3 2 1 0

Field PHDE7 PHDE6 PHDE5 PHDE4 PHDE3 PHDE2 PHDE1 PHDE0

RESET 0

R/W R/W

Address See note.

Note: If a 04H exists in the Port A–H Address Register, it is accessible through the Port A–H Control Register.

Bit Description 

[7:0]
PHDEx

Port High Drive Enabled
0 = The Port pin is configured for standard output current drive. 
1 = The Port pin is configured for high output current drive.

Note: x indicates register bits in the range [7:0].
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Table 24. Interrupt Request 0 Register (IRQ0)

Bit 7 6 5 4 3 2 1 0

Field T2I T1I T0I U0RXI U0TXI I2CI SPII ADCI

RESET 0

R/W R/W

Address FC0H

Bit Description 

[7]
T2I

Timer 2 Interrupt Request
0 = No interrupt request is pending for Timer 2.
1 = An interrupt request from Timer 2 is awaiting service.

[6]
T1I

Timer 1 Interrupt Request
0 = No interrupt request is pending for Timer 1.
1 = An interrupt request from Timer 1 is awaiting service.

[5]
T0I

Timer 0 Interrupt Request
0 = No interrupt request is pending for Timer 0.
1 = An interrupt request from Timer 0 is awaiting service.

[4]
U0RXI

UART 0 Receiver Interrupt Request
0 = No interrupt request is pending for the UART 0 receiver.
1 = An interrupt request from the UART 0 receiver is awaiting service.

[3]
U0TXI

UART 0 Transmitter Interrupt Request
0 = No interrupt request is pending for the UART 0 transmitter.
1 = An interrupt request from the UART 0 transmitter is awaiting service.

[2]
I2CI

I2C Interrupt Request
0 = No interrupt request is pending for the I2C.
1 = An interrupt request from the I2C is awaiting service.

[1]
SPII

SPI Interrupt Request
0 = No interrupt request is pending for the SPI.
1 = An interrupt request from the SPI is awaiting service.

[0]
ADCI

ADC Interrupt Request
0 = No interrupt request is pending for the Analog-to-Digital Converter.
1 = An interrupt request from the Analog-to-Digital Converter is awaiting service.
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IRQ2 Enable High and Low Bit Registers

Table 33 describes the priority control for IRQ2. The IRQ2 Enable High and Low Bit reg-
isters, shown in Tables 34 and 35, form a priority-encoded enabling for interrupts in the 
Interrupt Request 2 Register. Priority is generated by setting bits in each register. 

Table 33. IRQ2 Enable and Priority Encoding 

IRQ2ENH[x] IRQ2ENL[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 34. IRQ2 Enable High Bit Register (IRQ2ENH)

Bit 7 6 5 4 3 2 1 0

Field T3ENH U1RENH U1TENH DMAENH C3ENH C2ENH C1ENH C0ENH

RESET 0

R/W R/W

Address FC7H

Bit Description 

[7]
T3ENH

Timer 3 Interrupt Request Enable High Bit

[6]
U1RENH

UART 1 Receive Interrupt Request Enable High Bit

[5]
U1TENH

UART 1 Transmit Interrupt Request Enable High Bit

[4]
DMAENH

DMA Interrupt Request Enable High Bit

[3]
C3ENH

Port C3 Interrupt Request Enable High Bit

[2]
C2ENH

Port C2 Interrupt Request Enable High Bit

[1]
C1ENH

Port C1 Interrupt Request Enable High Bit

[0]
C0ENH

Port C0 Interrupt Request Enable High Bit
PS019924-0113 P R E L I M I N A R Y Interrupt Control Register Definitions
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enabled, the timer output pin changes state (from Low to High or from High to Low) at 
timer reload.

Observe the following procedure for configuring a timer for COUNTER Mode and initiat-
ing the count:

1. Write to the Timer Control 1 Register to:

– Disable the timer.

– Configure the timer for COUNTER Mode.

– Select either the rising edge or falling edge of the timer input signal for the count. 
This also sets the initial logic level (High or Low) for the timer output alternate 
function. However, the timer output function does not have to be enabled.

2. Write to the Timer High and Low Byte registers to set the starting count value. This 
only affects the first pass in COUNTER Mode. After the first timer reload in COUN-
TER Mode, counting always begins at the reset value of 0001H. Generally, in COUN-
TER Mode the Timer High and Low Byte registers must be written with the value 
0001H.

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

4. If appropriate, enable the timer interrupt and set the timer interrupt priority by writing 
to the relevant interrupt registers.

5. Configure the associated GPIO port pin for the timer input alternate function.

6. If using the timer output function, configure the associated GPIO port pin for the timer 
output alternate function.

7. Write to the Timer Control 1 Register to enable the timer.

In COUNTER Mode, the number of timer input transitions since the timer start is calcu-
lated using the following equation:

PWM Mode

In PWM Mode, the timer outputs a Pulse-Width Modulator (PWM) output signal through 
a GPIO port pin. The timer input is the system clock. The timer first counts up to the 16-
bit PWM match value stored in the Timer PWM High and Low Byte registers. When the 
timer count value matches the PWM value, the timer output toggles. The timer continues 
counting until it reaches the reload value stored in the Timer Reload High and Low Byte 
registers. Upon reaching the reload value, the timer generates an interrupt, the count value 
in the Timer High and Low Byte registers is reset to 0001H and counting resumes.

COUNTER Mode Timer Input Transitions Current Count Value Start Value–=
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GATED Mode

In GATED Mode, the timer counts only when the timer input signal is in its active state 
(asserted), as determined by the TPOL bit in the Timer Control 1 Register. When the timer 
input signal is asserted, counting begins. A timer interrupt is generated when the timer 
input signal is deasserted or a timer reload occurs. To determine if a timer input signal 
deassertion generated the interrupt, read the associated GPIO input value and compare to 
the value stored in the TPOL bit.

The timer counts up to the 16-bit reload value stored in the Timer Reload High and Low 
Byte registers. The timer input is the system clock. When reaching the reload value, the 
timer generates an interrupt, the count value in the Timer High and Low Byte registers is 
reset to 0001H and counting resumes (assuming the timer input signal is still asserted). 
Also, if the timer output alternate function is enabled, the timer output pin changes state 
(from Low to High or from High to Low) at timer reset.

Observe the following procedure for configuring a timer for GATED Mode and initiating 
the count:

1. Write to the Timer Control 1 Register to:

– Disable the timer

– Configure the timer for GATED Mode

– Set the prescale value

2. Write to the Timer High and Low Byte registers to set the starting count value. This 
only affects the first pass in GATED Mode. After the first timer reset in GATED 
Mode, counting always begins at the reset value of 0001H.

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

4. If appropriate, enable the timer interrupt and set the timer interrupt priority by writing 
to the relevant interrupt registers.

5. Configure the associated GPIO port pin for the timer input alternate function.

6. Write to the Timer Control 1 Register to enable the timer.

7. Assert the timer input signal to initiate the counting.

CAPTURE/COMPARE Mode

In CAPTURE/COMPARE Mode, the timer begins counting on the first external timer 
input transition. The appropriate transition (rising edge or falling edge) is set by the TPOL 
bit in the Timer Control 1 Register. The timer input is the system clock. 

COMPARE Mode Time (s) Compare Value Start Value–  Prescale
System Clock Frequency (Hz)

------------------------------------------------------------------------------------------------------=
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[1]
STOP

Stop Bit Select
0 = The transmitter sends one stop bit.
1 = The transmitter sends two stop bits.

[0]
LBEN

Loop Back Enable
0 = Normal operation.
1 = All transmitted data is looped back to the receiver.

Table 58. UART Control 1 Register (UxCTL1)

Bit 7 6 5 4 3 2 1 0

Field MPMD[1] MPEN MPMD[0] MPBT DEPOL BRGCTL RDAIRQ IREN

RESET 0

R/W R/W

Address F43H and F4BH

Bit Description 

[7,5]
MPMD[1,0]

MULTIPROCESSOR Mode
If MULTIPROCESSOR (9-Bit) Mode is enabled,
00 = The UART generates an interrupt request on all received bytes (data and address).
01 = The UART generates an interrupt request only on received address bytes.
10 = The UART generates an interrupt request when a received address byte matches the 

value stored in the Address Compare Register and on all successive data bytes until 
an address mismatch occurs.

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

[6]
MPEN

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

[4]
MPBT

MULTIPROCESSOR Bit Transmit
This bit is applicable only when MULTIPROCESSOR (9-Bit) Mode is enabled.
0 = Send a 0 in the multiprocessor bit location of the data stream (9th bit).
1 = Send a 1 in the multiprocessor bit location of the data stream (9th bit).

[3]
DEPOL

Driver Enable Polarity
0 = DE signal is Active High.
1 = DE signal is Active Low.

Bit Description (Continued)
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since the previous pulse was detected). This gives the endec a sampling window of minus 
four baud rate clocks to plus eight baud rate clocks around the expected time of an incom-
ing pulse. If an incoming pulse is detected inside this window this process is repeated. If 
the incoming data is a logical 1 (no pulse), the endec returns to the initial state and waits 
for the next falling edge. As each falling edge is detected, the endec clock counter is reset, 
resynchronizing the endec to the incoming signal. This action 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 
synchronized to the incoming data stream when a start bit is received.

Infrared Encoder/Decoder Control Register Definitions

All infrared endec configuration and status information is set by the UART control regis-
ters as defined in the UART Control Register Definitions section on page 98.

To prevent spurious signals during IrDA data transmission, set the IREN bit in the 
UARTx Control 1 Register to 1 to enable the Infrared Encoder/Decoder before enabling 
the GPIO Port alternate function for the corresponding pin.

Caution:
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Table 69. SPI Baud Rate High Byte Register (SPIBRH)

Bit 7 6 5 4 3 2 1 0

Field BRH

RESET 1

R/W R/W

Address F66H

Bit Description 

[7:0]
BRH

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

Table 70. 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

Bit Description 

[7:0]
BRL

SPI Baud Rate Low Byte
Least significant byte, BRG[7:0], of the SPI Baud Rate Generator’s reload value.
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SDA and SCL Signals

I2C sends all addresses, data and acknowledge signals over the SDA line, most significant 
bit first. SCL is the common clock for the I2C Controller. When the SDA and SCL pin 
alternate functions are selected for their respective GPIO ports, the pins are automatically 
configured for open-drain operation.

The master (I2C) is responsible for driving the SCL clock signal, although the clock signal 
can become skewed by a slow slave device. During the low period of the clock, the slave 
pulls the SCL signal Low to suspend the transaction. The master releases the clock at the 
end of the low period and notices that the clock remains low instead of returning to a High 
level. When the slave releases the clock, the I2C Controller continues the transaction. All 
data is transferred in bytes and there is no limit to the amount of data transferred in one 
operation. When transmitting data or acknowledging read data from the slave, the SDA 
signal changes in the middle of the low period of SCL and is sampled in the middle of the 
High period of SCL. 

I2C Interrupts

The I2C Controller contains four sources of interrupts—Transmit, Receive, Not Acknowl-
edge and baud rate generator. These four interrupt sources are combined into a single 
interrupt request signal to the Interrupt Controller. The transmit interrupt is enabled by the 
IEN and TXI bits of the Control Register. The Receive and Not Acknowledge interrupts 
are enabled by the IEN bit of the Control Register. The baud rate generator interrupt is 
enabled by the BIRQ and IEN bits of the Control Register.

Not Acknowledge interrupts occur when a Not Acknowledge condition is received from 
the slave or sent by the I2C Controller and neither the start or stop bit is set. The Not 
Acknowledge event sets the NCKI bit of the I2C Status Register and can only be cleared 
by setting the start or stop bit in the I2C Control Register. When this interrupt occurs, the 
I2C Controller waits until either the stop or start bit is set before performing any action. In 
an interrupt service routine, the NCKI bit should always be checked prior to servicing 
transmit or receive interrupt conditions because it indicates the transaction is being termi-
nated. 

Receive interrupts occur when a byte of data has been received by the I2C Controller 
(master reading data from slave). This procedure sets the RDRF bit of the I2C Status Reg-
ister. The RDRF bit is cleared by reading the I2C Data Register. The RDRF bit is set dur-
ing the acknowledge phase. The I2C Controller pauses after the acknowledge phase until 
the receive interrupt is cleared before performing any other action.

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
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I2C Baud Rate High and Low Byte Registers

The I2C Baud Rate High and Low Byte registers, shown in Tables 74 and 75, combine to 
form a 16-bit reload value, BRG[15:0], for the I2C Baud Rate Generator. 

When the I2C is disabled, the Baud Rate Generator can function as a basic 16-bit timer 
with interrupt on time-out. To configure the Baud Rate Generator as a timer with interrupt 
on time-out, complete the following procedure:

1. Disable the I2C by clearing the IEN bit in the I2C Control Register to 0.

2. Load the appropriate 16-bit count value into the I2C Baud Rate High and Low Byte 
registers.

3. Enable the Baud Rate Generator timer function and associated interrupt by setting the 
BIRQ bit in the I2C Control Register to 1.

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

[1]
FLUSH

Flush Data
Setting this bit to 1 clears the I2C Data Register and sets the TDRE bit to 1. This bit allows 
flushing of the I2C Data Register when a Not Acknowledge interrupt is received after the data 
has been sent to the I2C Data Register. Reading this bit always returns 0.

[0]
FILTEN

I2C Signal Filter Enable
This bit enables low-pass digital filters on the SDA and SCL input signals. These filters reject 
any input pulse with periods less than a full system clock cycle. The filters introduce a 3-sys-
tem clock cycle latency on the inputs.
1 = low-pass filters are enabled.
0 = low-pass filters are disabled.

Bit Description (Continued)

Interrupt Interval (s) System Clock Period (s) BRG 15:0 =
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Configuring DMA_ADC for Data Transfer

Observe the following procedure to configure and enable the DMA_ADC:

1. Write the DMA_ADC Address Register with the 7 most significant bits of the 
Register File address for data transfers.

2. Write to the DMA_ADC Control Register to complete the following operations:

– Enable the DMA_ADC interrupt request, if appropriate

– Select the number of ADC analog inputs to convert 

– Enable the DMA_ADC channel

When using the DMA_ADC to perform conversions on multiple ADC inputs, the Ana-
log-to-Digital Converter must be configured for SINGLE-SHOT Mode. If the ADC_IN 
field in the DMA_ADC Control Register is greater than 000b, the ADC must be in SIN-
GLE-SHOT Mode. 

CONTINUOUS Mode operation of the ADC can only be used in conjunction with the 
DMA_ADC if the ADC_IN field in the DMA_ADC Control Register is reset to 000b to 
enable conversion on ADC analog input 0 only.

DMA Control Register Definitions

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

DMAx Control Register: see page 153

DMAx I/O Address Register: see page 154

DMAx Address High Nibble Register: see page 155

DMAx Start/Current Address Low Byte Register: see page 156

DMAx End Address Low Byte Register: see page 156

DMA_ADC Address Register: see page 157

DMA_ADC Control Register: see page 158

DMA_ADC Status Register: see page 159

Caution:
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DMAx I/O Address Register

The DMAx I/O Address Register, shown in Table 79, contains the low byte of the on-chip 
peripheral address for data transfer. The full 12-bit Register File address is provided by 
{FH, DMAx_IO[7:0]}. When the DMA is configured for two-byte word transfers, the 
DMAx I/O Address Register must contain an even-numbered address.

[3]
WSEL

Word Select
0 = DMAx transfers a single byte per request.
1 = DMAx transfers a two-byte word per request. The address for the on-chip peripheral con-

trol register must be an even address.

[2:0]
RSS

Request Trigger Source Select
The Request Trigger Source Select field determines the peripheral that can initiate a DMA 
transfer. The corresponding interrupts do not need to be enabled within the Interrupt Controller 
to initiate a DMA transfer. However, if the Request Trigger Source can enable or disable the 
interrupt request sent to the Interrupt Controller, the interrupt request must be enabled within 
the Request Trigger Source block. 
000 = Timer 0.
001 = Timer 1.
010 = Timer 2.
011 = Timer 3.
100 = DMA0 Control Register: UART0 Received Data Register contains valid data. DMA1 

Control Register: UART0 Transmit Data Register empty.
101 = DMA0 Control Register: UART1 Received Data Register contains valid data. DMA1 

Control Register: UART1 Transmit Data Register empty.
110 = DMA0 Control Register: I2C Receiver Interrupt. DMA1 Control Register: I2C Transmitter 

Interrupt Register empty.
111 = Reserved.

Table 79. DMAx I/O Address Register (DMAxIO)

Bit 7 6 5 4 3 2 1 0

Field DMA_IO

RESET X

R/W R/W

Address FB1H, FB9H

Bit Description 

[7:0]
DMA_IO

DMA On-Chip Peripheral Control Register Address
This byte sets the low byte of the on-chip peripheral control register address on Register File 
Page FH (addresses F00H to FFFH).

Bit Description (Continued)
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DMA Control of the ADC

The Direct Memory Access (DMA) Controller can control operation of the ADC includ-
ing analog input selection and conversion enable. For more information about the DMA 
and configuring for ADC operations, see the Direct Memory Access Controller chapter on 
page 150.

ADC Control Register Definitions

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

ADC Control Register: see page 165

ADC Data High Byte Register: see page 167

ADC Data Low Bits Register: see page 168

ADC Control Register

The ADC Control Register selects the analog input channel and initiates the analog-to-dig-
ital conversion.

Table 87. 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

Bit Description 

[7]
CEN

Conversion Enable
0 = Conversion is complete. Writing a 0 produces no effect. The ADC automatically clears 

this bit to 0 when a conversion has been completed.
1 = Begin conversion. Writing a 1 to this bit starts a conversion. If a conversion is already in 

progress, the conversion restarts. This bit remains 1 until the conversion is complete.

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

[5]
VREF

Voltage Reference
0 = Internal voltage reference generator enabled. The VREF pin should be left unconnected 

(or capacitively coupled to analog ground) if the internal voltage reference is selected as 
the ADC reference voltage.

1 = Internal voltage reference generator disabled. An external voltage reference must be 
provided through the VREF pin. 
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Hex Address: F1D

Hex Address: F1E

Hex Address: F1F

Hex Addresses: F20–F39

This address range is reserved.

Universal Asynchronous Receiver/Transmitter (UART)

For more information about these UART Control registers, see the UART Control Regis-
ter Definitions section on page 98.

Table 167. Timer 0–3 PWM Low Byte Register (TxPWML)

Bit 7 6 5 4 3 2 1 0

Field PWML

RESET 0

R/W R/W

Address F05H, F0DH, F15H, F1DH

Table 168. Timer 0–3 Control 0 Register (TxCTL0)

Bit 7 6 5 4 3 2 1 0

Field Reserved CSC Reserved

RESET 0

R/W R/W

Address F06H, F0EH, F16H, F1EH

Table 169. Timer 0–3 Control 1 Register (TxCTL1)

Bit 7 6 5 4 3 2 1 0

Field TEN TPOL PRES TMODE

RESET 0

R/W R/W

Address F07H, F0FH, F17H, F1FH
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Hex Address: F4E

Hex Address: F4F

Inter-Integrated Circuit (I2C)

For more information about these I2C Control registers, see the I2C Control Register Def-
initions section on page 141.

Hex Address: F50

Table 186. UART Baud Rate High Byte Register (UxBRH)

Bit 7 6 5 4 3 2 1 0

Field BRH

RESET 1

R/W R/W

Address F46H and F4EH

Table 187. UART Baud Rate Low Byte Register (UxBRL)

Bit7 7 6 5 4 3 2 1 0

Field BRL

RESET 1

R/W R/W

Address F47H and F4FH

Table 188. I2C Data Register (I2CDATA)

Bit 7 6 5 4 3 2 1 0

Field DATA

RESET 0

R/W R/W

Address F50H
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compare with carry 231
compare with carry - extended addressing 231
complement 234
complement carry flag 232, 233
condition code 228
continuous conversion (ADC) 165
continuous mode 79
control register definition, UART 99
control register, I2C 145
counter modes 79
CP 231
CPC 231
CPCX 231
CPU and peripheral overview 4
CPU control instructions 233
CPX 231
Customer Feedback Form 305
customer feedback form 294
Customer Information 305

D
DA 228, 231
data register, I2C 142
DC characteristics 203
debugger, on-chip 184
DEC 231
decimal adjust 231
decrement 231
decrement and jump non-zero 234
decrement word 231
DECW 231
destination operand 229
device, port availability 37
DI 233
direct address 228
direct memory access controller 151
disable interrupts 233
DJNZ 234
DMA

address high nibble register 156
configuring DMA0-1 data transfer 151
configuring for DMA_ADC data transfer 153
control of ADC 166

control register 154
control register definitions 153
controller 6
DMA_ADC address register 158
DMA_ADC control register 159
DMA_ADC operation 152
end address low byte register 157
I/O address register 155
operation 151
start/current address low byte register 157
status register 160

DMAA_STAT register 160
DMAACTL register 159
DMAxCTL register 154, 268, 269
DMAxEND register 157, 269, 270
DMAxH register 156, 268, 270
DMAxI/O address (DMAxIO) 155, 268, 269
DMAxIO register 155, 268, 269
DMAxSTART register 157, 268, 270
dst 229

E
EI 233
electrical characteristics 201

ADC 215
flash memory and timing 214
GPIO input data sample timing 218
watch-dog timer 214

enable interrupt 233
ER 228
extended addressing register 228
external pin reset 33
external RC oscillator 213
eZ8 CPU features 4
eZ8 CPU instruction classes 231
eZ8 CPU instruction notation 228
eZ8 CPU instruction set 226
eZ8 CPU instruction summary 235

F
FCTL register 177, 285
features, Z8 Encore! 1
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first opcode map 247
FLAGS 229
flags register 229
flash

controller 5
option bit address space 181
option bit configuration - reset 181
program memory address 0001H 183

flash memory
arrangement 171
byte programming 174
code protection 173
configurations 170
control register definitions 176
controller bypass 175
electrical characteristics and timing 214
flash control register 177, 285
flash status register 178
frequency high and low byte registers 180
mass erase 175
operation 172
operation timing 172
page erase 175
page select register 178

FPS register 178
FSTAT register 178

G
gated mode 79
general-purpose I/O 37
GPIO 5, 37

alternate functions 38
architecture 38
control register definitions 40
input data sample timing 218
interrupts 40
port A-H address registers 41
port A-H alternate function sub-registers 43
port A-H control registers 42
port A-H data direction sub-registers 42
port A-H high drive enable sub-registers 45
port A-H input data registers 47
port A-H output control sub-registers 44

port A-H output data registers 47
port A-H Stop Mode Recovery sub-registers 46
port availability by device 37
port input timing 218
port output timing 219

H
H 229
HALT 233
halt mode 36, 233
hexadecimal number prefix/suffix 229

I
I2C 5

10-bit address read transaction 140
10-bit address transaction 137
10-bit addressed slave data transfer format 137
10-bit receive data format 140
7-bit address transaction 134
7-bit address, reading a transaction 139
7-bit addressed slave data transfer format 134, 
135, 136
7-bit receive data transfer format 139
baud high and low byte registers 146, 148, 150
C status register 143, 263
control register definitions 142
controller 129
controller signals 15
interrupts 131
operation 130
SDA and SCL signals 131
stop and start conditions 133

I2CBRH register 147, 148, 150, 263, 264
I2CBRL register 147, 263
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I2CSTAT register 143, 263
IM 228
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INC 231
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