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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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Signal Descriptions
Table 2 describes the Z8 Encore! XP F082A Series signals. See the Pin Configurations 
section on page 8 to determine the signals available for the specific package styles.

Table 2. Signal Descriptions 

Signal Mnemonic I/O Description

General-Purpose I/O Ports A–D

PA[7:0] I/O Port A. These pins are used for general-purpose I/O.

PB[7:0] I/O Port B. These pins are used for general-purpose I/O. PB6 and PB7 are 
available only in those devices without an ADC.

PC[7:0] I/O Port C. These pins are used for general-purpose I/O.

PD[0] I/O Port D. This pin is used for general-purpose output only.

UART Controllers

TXD0 O Transmit Data. This signal is the transmit output from the UART and IrDA.

RXD0 I Receive Data. This signal is the receive input for the UART and IrDA.

CTS0 I Clear To Send. This signal is the flow control input for the UART.

DE O Driver Enable. This signal allows automatic control of external RS-485 
drivers. This signal is approximately the inverse of the TXE (Transmit 
Empty) bit in the UART Status 0 Register. The DE signal may be used to 
ensure the external RS-485 driver is enabled when data is transmitted by 
the UART.

Timers

T0OUT/T1OUT O Timer Output 0–1. These signals are outputs from the timers.

T0OUT/T1OUT O Timer Complement Output 0–1. These signals are output from the timers 
in PWM Dual Output mode.

T0IN/T1IN I Timer Input 0–1. These signals are used as the capture, gating and coun-
ter inputs.

Comparator

CINP/CINN I Comparator Inputs. These signals are the positive and negative inputs to 
the comparator.

COUT O Comparator Output.

Notes:
1. PB6 and PB7 are only available in 28-pin packages without ADC. In 28-pin packages with ADC, they are 

replaced by AVDD and AVSS.
2. The AVDD and AVSS signals are available only in 28-pin packages with ADC. They are replaced by PB6 and PB7 

on 28-pin packages without ADC.
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Reset, Stop Mode Recovery and Low 
Voltage Detection

The Reset Controller within the Z8 Encore! XP F082A Series controls Reset and Stop 
Mode Recovery operation and provides indication of low supply voltage conditions. In 
typical operation, the following events cause a Reset:

• Power-On Reset (POR)

• Voltage Brown-Out (VBO)

• Watchdog Timer time-out (when configured by the WDT_RES Flash option bit to ini-
tiate a reset)

• External RESET pin assertion (when the alternate RESET function is enabled by the 
GPIO Register)

• On-chip debugger initiated Reset (OCDCTL[0] set to 1)

When the device is in STOP Mode, a Stop Mode Recovery is initiated by either of the fol-
lowing occurrences:

• Watchdog Timer time-out

• GPIO Port input pin transition on an enabled Stop Mode Recovery source

The low voltage detection circuitry on the device (available on the 8-pin product versions 
only) performs the following functions:

• Generates the VBO reset when the supply voltage drops below a minimum safe level.

• Generates an interrupt when the supply voltage drops below a user-defined level (8-pin 
devices only).

Reset Types
The Z8 Encore! XP F082A Series provides several different types of Reset operation. Stop 
Mode Recovery is considered as a form of Reset. Table 8 lists the types of Reset and their 
operating characteristics. The System Reset is longer if the external crystal oscillator is 
enabled by the Flash option bits, allowing additional time for oscillator start-up.
PS022827-1212 P R E L I M I N A R Y Reset, Stop Mode Recovery and Low 
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Reset Sources
Table 9 lists the possible sources of a system reset.

Power-On Reset

Z8 Encore! XP F082A Series devices contain an internal Power-On Reset circuit. The 
POR circuit monitors the supply voltage and holds the device in the Reset state until the 
supply voltage reaches a safe operating level. After the supply voltage exceeds the POR 
voltage threshold (VPOR), the device is held in the Reset state until the POR Counter has 
timed out. If the crystal oscillator is enabled by the option bits, this time-out is longer.

After the Z8 Encore! XP F082A Series device exits the Power-On Reset state, the eZ8 
CPU fetches the Reset vector. Following Power-On Reset, the POR status bit in the Reset 
Status (RSTSTAT) Register is set to 1.

Figure 5 displays Power-On Reset operation. See Electrical Characteristics on page 221 
for the POR threshold voltage (VPOR).

Table 9. Reset Sources and Resulting Reset Type 

Operating Mode Reset Source Special Conditions

NORMAL or HALT 
modes

Power-On Reset/Voltage Brown-
Out

Reset delay begins after supply voltage 
exceeds POR level.

Watchdog Timer time-out
when configured for Reset

None.

RESET pin assertion All reset pulses less than three system clocks 
in width are ignored.

On-Chip Debugger initiated Reset
(OCDCTL[0] set to 1)

System Reset, except the On-Chip Debugger 
is unaffected by the reset.

STOP Mode Power-On Reset/Voltage Brown-
Out

Reset delay begins after supply voltage 
exceeds POR level.

RESET pin assertion All reset pulses less than the specified analog 
delay are ignored. See Table 131 on 
page 229.

DBG pin driven Low None.
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Port A–D High Drive Enable Subregisters

The Port A–D High Drive Enable Subregister, shown in Table 24, is accessed through the 
port A–D Control Register by writing 04H to the Port A–D Address Register. Setting the 
bits in the Port A–D High Drive Enable subregisters to 1 configures the specified port pins 
for high current output drive operation. The Port A–D High Drive Enable subregister 
affects the pins directly and, as a result, alternate functions are also affected.

Table 23. Port A–D Output Control Subregisters (PxOC)

Bit 7 6 5 4 3 2 1 0

Field POC7 POC6 POC5 POC4 POC3 POC2 POC1 POC0

RESET 00H (Ports A-C); 01H (Port D)

R/W R/W R/W R/W R/W R/W R/W R/W R/W

Address If 03H in Port A–D Address Register, accessible through the Port A–D Control Register

Bit Description 

[7:0]
POCx

Port Output Control
These bits function independently of the alternate function bit and always disable the drains if 
set to 1.
0 = The source current is enabled for any output mode unless overridden by the alternate func-

tion (push-pull output).
1 = The source current for the associated pin is disabled (open-drain mode).

Note: x indicates the specific GPIO port pin number (7–0).

Table 24. Port A–D High Drive Enable Subregisters (PxHDE)

Bit 7 6 5 4 3 2 1 0

Field PHDE7 PHDE6 PHDE5 PHDE4 PHDE3 PHDE2 PHDE1 PHDE0

RESET 0 0 0 0 0 0 0 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W

Address If 04H in Port A–D Address Register, accessible through the Port A–D 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 the specific GPIO port pin number (7–0).
PS022827-1212 P R E L I M I N A R Y GPIO Control Register Definitions
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Port A–D Stop Mode Recovery Source Enable Subregisters

The Port A–D Stop Mode Recovery Source Enable Subregister, shown in Table 25, is 
accessed through the Port A–D Control Register by writing 05H to the Port A–D Address 
Register. Setting the bits in the Port A–D Stop Mode Recovery Source Enable subregisters 
to 1 configures the specified port pins as a Stop Mode Recovery source. During STOP 
Mode, any logic transition on a port pin enabled as a Stop Mode Recovery source initiates 
Stop Mode Recovery.

Table 25. Port A–D Stop Mode Recovery Source Enable Subregisters (PxSMRE)

Bit 7 6 5 4 3 2 1 0

Field PSMRE7 PSMRE6 PSMRE5 PSMRE4 PSMRE3 PSMRE2 PSMRE1 PSMRE0

RESET 0 0 0 0 0 0 0 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W

Address If 05H in Port A–D Address Register, accessible through the Port A–D Control Register

Bit Description 

[7:0]
PSMREx

Port Stop Mode Recovery Source Enabled
0 = The port pin is not configured as a Stop Mode Recovery source. Transitions on this pin dur-

ing STOP Mode do not initiate Stop Mode Recovery.
1 = The port pin is configured as a Stop Mode Recovery source. Any logic transition on this pin 

during STOP Mode initiates Stop Mode Recovery.

Note: x indicates the specific GPIO port pin number (7–0).
PS022827-1212 P R E L I M I N A R Y GPIO Control Register Definitions
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5. Enable the timer interrupt, if appropriate and set the timer interrupt priority by writing 
to the relevant interrupt registers. By default, the timer interrupt is generated for both 
input capture and reload events. If appropriate, configure the timer interrupt to be gen-
erated only at the input capture event or the reload event by setting TICONFIG field 
of the TxCTL0 Register.

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

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

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

CAPTURE RESTART Mode

In CAPTURE RESTART Mode, the current timer count value is recorded when the 
acceptable external Timer Input transition occurs. The Capture count value is written to 
the Timer PWM High and Low Byte registers. The timer input is the system clock. The 
TPOL bit in the Timer Control Register determines if the Capture occurs on a rising edge 
or a falling edge of the Timer Input signal. When the Capture event occurs, an interrupt is 
generated and the count value in the Timer High and Low Byte registers is reset to 0001H 
and counting resumes. The INPCAP bit in TxCTL0 Register is set to indicate the timer 
interrupt is because of an input capture event.

If no Capture event occurs, the timer counts up to the 16-bit Compare 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. The INPCAP bit in TxCTL0 Register is cleared to indicate 
the timer interrupt is not caused by an input capture event.

Observe the following steps for configuring a timer for CAPTURE RESTART Mode and 
initiating the count:

1. Write to the Timer Control Register to:

– Disable the timer

– Configure the timer for CAPTURE RESTART Mode by writing the TMODE bits 
in the TxCTL1 Register and the TMODEHI bit in TxCTL0 Register

– Set the prescale value

– Set the Capture edge (rising or falling) for the Timer Input

2. Write to the Timer High and Low Byte registers to set the starting count value (typi-
cally 0001H).

Capture Elapsed Time (s) Capture Value Start Value–  Prescale
System Clock Frequency (Hz)

---------------------------------------------------------------------------------------------------=
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– Set the Capture edge (rising or falling) for the Timer Input

2. Write to the Timer High and Low Byte registers to set the starting count value (typi-
cally 0001H).

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

4. Enable the timer interrupt, if appropriate and set the timer interrupt priority by writing 
to the relevant interrupt registers.By default, the timer interrupt are generated for both 
input capture and reload events. If appropriate, configure the timer interrupt to be gen-
erated only at the input capture event or the reload event by setting TICONFIG field 
of the TxCTL0 Register.

5. Configure the associated GPIO port pin for the Timer Input alternate function.

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

7. Counting begins on the first appropriate transition of the Timer Input signal. No inter-
rupt is generated by this first edge.

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

Reading the Timer Count Values

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

Timer Pin Signal Operation

The timer output function is a GPIO port pin alternate function. The Timer Output is tog-
gled every time the counter is reloaded.

Capture Elapsed Time (s) Capture Value Start Value–  Prescale
System Clock Frequency (Hz)

----------------------------------------------------------------------------------------------------------------------=
PS022827-1212 P R E L I M I N A R Y Operation
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[6]
TPOL 
(cont’d)

GATED Mode
0 = Timer counts when the Timer Input signal is High (1) and interrupts are generated on the 

falling edge of the Timer Input. 
1 = Timer counts when the Timer Input signal is Low (0) and interrupts are generated on the 

rising edge of the Timer Input.

CAPTURE/COMPARE Mode
0 = Counting is started on the first rising edge of the Timer Input signal. The current count is 

captured on subsequent rising edges of the Timer Input signal.
1 = Counting is started on the first falling edge of the Timer Input signal. The current count is 

captured on subsequent falling edges of the Timer Input signal.

PWM DUAL OUTPUT Mode
0 = Timer Output is forced Low (0) and Timer Output Complement is forced High (1) when the 

timer is disabled. When enabled, the Timer Output is forced High (1) upon PWM count 
match and forced Low (0) upon reload. When enabled, the Timer Output Complement is 
forced Low (0) upon PWM count match and forced High (1) upon reload. The PWMD field 
in TxCTL0 Register is a programmable delay to control the number of cycles time delay 
before the Timer Output and the Timer Output Complement is forced to High (1).

1 = Timer Output is forced High (1) and Timer Output Complement is forced Low (0) when the 
timer is disabled. When enabled, the Timer Output is forced Low (0) upon PWM count 
match and forced High (1) upon reload.When enabled, the Timer Output Complement is 
forced High (1) upon PWM count match and forced Low (0) upon reload. The PWMD field 
in TxCTL0 Register is a programmable delay to control the number of cycles time delay 
before the Timer Output and the Timer Output Complement is forced to Low (0).

CAPTURE RESTART Mode
0 = Count is captured on the rising edge of the Timer Input signal.
1 = Count is captured on the falling edge of the Timer Input signal.

COMPARATOR COUNTER Mode
When the timer is disabled, the Timer Output signal is set to the value of this bit. When the 
timer is enabled, the Timer Output signal is complemented upon timer Reload. Also:
0 = Count is captured on the rising edge of the comparator output.
1 = Count is captured on the falling edge of the comparator output.

Caution: When the Timer Output alternate function TxOUT on a GPIO port pin is enabled, 
TxOUT changes to whatever state the TPOL bit is in.The timer does not need to be enabled for 
that to happen. Also, the Port Data Direction Subregister is not required to be set to output on 
TxOUT. Changing the TPOL bit with the timer enabled and running does not immediately 
change the TxOUT.

Bit Description (Continued)
PS022827-1212 P R E L I M I N A R Y Timer Control Register Definitions
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Table 64. UART Control 1 Register (U0CTL1)

Bit 7 6 5 4 3 2 1 0

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

RESET 0 0 0 0 0 0 0 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W

Address F43H

Bit Description 

[7,5]
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. The 9th bit is 
used by the receiving device to determine if the data byte contains address or data informa-
tion.
0 = Send a 0 in the multiprocessor bit location of the data stream (data byte).
1 = Send a 1 in the multiprocessor bit location of the data stream (address byte).

[3]
DEPOL

Driver Enable Polarity
0 = DE signal is Active High.
1 = DE signal is Active Low.
PS022827-1212 P R E L I M I N A R Y UART Control Register Definitions
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– If the internal voltage reference must be output to a pin, set the REFEXT bit to 1. 
The internal voltage reference must be enabled in this case.

– Write the REFSELL bit of the pair {REFSELH, REFSELL} to select the internal 
voltage reference level or to disable the internal reference. The REFSELH bit is 
contained in the ADC Control/Status Register 1.

– Set CEN to 1 to start the conversion.

4. 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. 

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

– 13-bit two’s-complement result written to {ADCD_H[7:0], ADCD_L[7:3]}

– Sends an interrupt request to the Interrupt Controller denoting conversion com-
plete

– CEN resets to 0 to indicate the conversion is complete

6. 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 overwrites the pre-
vious value stored in the ADC Data registers. An interrupt is generated after each conver-
sion.

In CONTINUOUS Mode, ADC updates are limited by the input signal bandwidth of the 
ADC and the latency of the ADC and its digital filter. Step changes at the input are not 
immediately detected 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 steps for setting up the ADC and initiating continuous conversion:

1. Enable the appropriate analog input by configuring the general-purpose I/O pins for 
alternate function. This action disables the digital input and output driver.

2. Write the ADC Control/Status Register 1 to configure the ADC.

Caution:
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Flash Information Area
The Flash information area is separate from Program Memory and is mapped to the 
address range FE00H to FFFFH. This area is readable but cannot be erased or overwritten. 
Factory trim values for the analog peripherals are stored here. Factory calibration data for 
the ADC is also stored here.

Operation
The Flash Controller programs and erases Flash memory. The Flash Controller provides 
the proper Flash controls and timing for Byte Programming, Page Erase and Mass Erase of 
Flash memory. 

The Flash Controller contains several protection mechanisms to prevent accidental program-
ming or erasure. These mechanism operate on the page, sector and full-memory levels. 

Figure 21. Flash Memory Arrangement 
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Flash Controller Behavior in DEBUG Mode 

The following changes in behavior of the Flash Controller occur when the Flash Control-
ler is accessed using the On-Chip Debugger:

• The Flash Write Protect option bit is ignored.

• The Flash Sector Protect Register is ignored for programming and erase      
operations.

• Programming operations are not limited to the page selected in the Page Select 
Register.

• Bits in the Flash Sector Protect Register can be written to one or zero.

• The second write of the Page Select Register to unlock the Flash Controller is not 
necessary.

• The Page Select Register can be written when the Flash Controller is unlocked. 

• The Mass Erase command is enabled through the Flash Control Register.

For security reasons, the Flash controller allows only a single page to be opened for write/
erase. When writing multiple Flash pages, the flash controller must go through the unlock 
sequence again to select another page.

Flash Control Register Definitions
This section defines the features of the following Flash Control registers.

Flash Control Register: see page 153

Flash Status Register: see page 155

Flash Page Select Register: see page 156

Flash Sector Protect Register: see page 157

Flash Frequency High and Low Byte Registers: see page 157

Flash Control Register

The Flash Controller must be unlocked using the Flash Control (FCTL) Register before 
programming or erasing the Flash memory. Writing the sequence 73H 8CH, sequentially, 
to the Flash Control Register unlocks the Flash Controller. When the Flash Controller is 
unlocked, the Flash memory can be enabled for Mass Erase or Page Erase by writing the 
appropriate enable command to the FCTL. Page Erase applies only to the active page 
selected in Flash Page Select Register. Mass Erase is enabled only through the On-Chip 

Caution:
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Flash Program Memory Address 0001H

Table 89. Flash Options Bits at Program Memory Address 0001H

Bit 7 6 5 4 3 2 1 0

Field Reserved XTLDIS Reserved

RESET U U U U U U U U

R/W R/W R/W R/W R/W R/W R/W R/W R/W

Address Program Memory 0001H

Note: U = Unchanged by Reset. R/W = Read/Write.

Bit Description 

[7:5] Reserved
These bits are reserved and must be programmed to 111.

[4]
XTLDIS

State of the Crystal Oscillator at Reset
This bit only enables the crystal oscillator. Its selection as a system clock must be performed 
manually.
0 = Crystal oscillator is enabled during reset, resulting in longer reset timing.
1 = Crystal oscillator is disabled during reset, resulting in shorter reset timing.

Caution: Programming the XTLDIS bit to zero on 8-pin versions of this device prevents any 
further communication via the debug pin due to the fact that the XIN and DBG functions are 
shared on pin 2 of this package. Do not program this bit to zero on 8-pin devices unless further 
debugging or Flash programming is not required.

[3:0] Reserved
These bits are reserved and must be programmed to 1111.
PS022827-1212 P R E L I M I N A R Y Flash Option Bit Address Space
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RCF — Reset Carry Flag

SCF — Set Carry Flag

SRP src Set Register Pointer

STOP — STOP Mode

WDT — Watchdog Timer Refresh

Table 124. 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 125. 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

XOR dst, src Logical Exclusive OR

XORX dst, src Logical Exclusive OR using Extended Addressing

Table 123. CPU Control Instructions (Continued)

Mnemonic Operands Instruction
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General Purpose I/O Port Output Timing

Figure 35 and Table 144 provide timing information for GPIO port pins.

Figure 35. GPIO Port Output Timing

Table 144. GPIO Port Output Timing 

Parameter Abbreviation

Delay (ns)

Minimum Maximum

GPIO port pins

T1 XIN Rise to Port Output Valid Delay – 15

T2 XIN Rise to Port Output Hold Time 2 –

XIN

Port Output

TCLK

T1 T2
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Z8 Encore! XP F082A Series with 2 KB Flash, 10-Bit Analog-to-Digital Converter

Standard Temperature: 0°C to 70°C

Z8F022APB020SG 2 KB 512 B 64 B 6 14 2 4 1 1 1 PDIP 8-pin package

Z8F022AQB020SG 2 KB 512 B 64 B 6 14 2 4 1 1 1 QFN 8-pin package

Z8F022ASB020SG 2 KB 512 B 64 B 6 14 2 4 1 1 1 SOIC 8-pin package

Z8F022ASH020SG 2 KB 512 B 64 B 17 20 2 7 1 1 1 SOIC 20-pin package

Z8F022AHH020SG 2 KB 512 B 64 B 17 20 2 7 1 1 1 SSOP 20-pin package

Z8F022APH020SG 2 KB 512 B 64 B 17 20 2 7 1 1 1 PDIP 20-pin package

Z8F022ASJ020SG 2 KB 512 B 64 B 23 20 2 8 1 1 1 SOIC 28-pin package

Z8F022AHJ020SG 2 KB 512 B 64 B 23 20 2 8 1 1 1 SSOP 28-pin package

Z8F022APJ020SG 2 KB 512 B 64 B 23 20 2 8 1 1 1 PDIP 28-pin package

Extended Temperature: –40°C to 105°C

Z8F022APB020EG 2 KB 512 B 64 B 6 14 2 4 1 1 1 PDIP 8-pin package

Z8F022AQB020EG 2 KB 512 B 64 B 6 14 2 4 1 1 1 QFN 8-pin package

Z8F022ASB020EG 2 KB 512 B 64 B 6 14 2 4 1 1 1 SOIC 8-pin package

Z8F022ASH020EG 2 KB 512 B 64 B 17 20 2 7 1 1 1 SOIC 20-pin package

Z8F022AHH020EG 2 KB 512 B 64 B 17 20 2 7 1 1 1 SSOP 20-pin package

Z8F022APH020EG 2 KB 512 B 64 B 17 20 2 7 1 1 1 PDIP 20-pin package

Z8F022ASJ020EG 2 KB 512 B 64 B 23 20 2 8 1 1 1 SOIC 28-pin package

Z8F022AHJ020EG 2 KB 512 B 64 B 23 20 2 8 1 1 1 SSOP 28-pin package

Z8F022APJ020EG 2 KB 512 B 64 B 23 20 2 8 1 1 1 PDIP 28-pin package

Table 148. Z8 Encore! XP F082A Series Ordering Matrix

P
ar

t 
N

u
m

b
er

F
la

sh

R
A

M
 

N
V

D
S

I/
O

 L
in

es

In
te

rr
u

p
ts

16
-B

it
 T

im
er

s 
w

/P
W

M

10
-B

it
 A

/D
 C

h
an

n
el

s

U
A

R
T

 w
it

h
 Ir

D
A

C
o

m
p

a
ra

to
r

T
em

p
e

ra
tu

re
 S

e
n

s
o

r

D
e

s
cr

ip
ti

o
n

PS022827-1212 P R E L I M I N A R Y Ordering Information



Z8 Encore! XP® F082A Series
Product Specification

257
compare with carry - extended addressing 208
complement 210
complement carry flag 209
condition code 206
continuous conversion (ADC) 127
CONTINUOUS mode 87
control register definition, UART 110
Control Registers 15, 18
COUNTER modes 87
CP 208
CPC 208
CPCX 208
CPU and peripheral overview 4
CPU control instructions 209
CPX 208
Customer Feedback Form 265

D
DA 206, 208
data memory 17
DC characteristics 227
debugger, on-chip 180
DEC 208
decimal adjust 208
decrement 208
decrement and jump non-zero 211
decrement word 208
DECW 208
destination operand 207
device, port availability 36
DI 209
direct address 206
disable interrupts 209
DJNZ 211
dst 207

E
EI 209
electrical characteristics 226

ADC 236
flash memory and timing 234
GPIO input data sample timing 240

Watchdog Timer 235, 238
enable interrupt 209
ER 206
extended addressing register 206
external pin reset 26
eZ8 CPU features 4
eZ8 CPU instruction classes 207
eZ8 CPU instruction notation 206
eZ8 CPU instruction set 204
eZ8 CPU instruction summary 212

F
FCTL register 155, 161, 162
features, Z8 Encore! 1
first opcode map 224
FLAGS 207
flags register 207
flash

controller 6
option bit address space 162
option bit configuration - reset 159
program memory address 0000H 162
program memory address 0001H 164

flash memory 146
arrangement 147
byte programming 151
code protection 149
configurations 146
control register definitions 153, 161
controller bypass 152
electrical characteristics and timing 234
flash control register 155, 161, 162
flash option bits 150
flash status register 155
flow chart 148
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operation 147
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page erase 152
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read program memory (0BH) 189
read program memory CRC (0EH) 190
read register (09H) 189
read runtime counter (03H) 187
step instruction (10H) 190
stuff instruction (11H) 190
write data memory (0CH) 189
write OCD control register (04H) 188
write program counter (06H) 188
write program memory (0AH) 189
write register (08H) 188

on-chip debugger (OCD) 180
on-chip debugger signals 11
on-chip oscillator 198
ONE-SHOT mode 87
opcode map

abbreviations 223
cell description 222
first 224
second after 1FH 225

Operational Description 22, 32, 36, 55, 70, 93, 99, 
120, 124, 139, 140, 144, 146, 159, 176, 180, 193, 
198, 203
OR 210
ordering information 246
ORX 210
oscillator signals 11

P
p 206
Packaging 245
part selection guide 2
PC 207
peripheral AC and DC electrical characteristics 233
pin characteristics 12
Pin Descriptions 8
polarity 206
POP 210
pop using extended addressing 210
POPX 210
port availability, device 36
port input timing (GPIO) 240
port output timing, GPIO 241

power supply signals 12
Power-on and Voltage Brownout electrical charac-
teristics and timing 233
Power-On Reset (POR) 24
program control instructions 211
program counter 207
program memory 15
PUSH 210
push using extended addressing 210
PUSHX 210
PWM mode 87, 88
PxADDR register 45
PxCTL register 46

R
R 206
r 206
RA

register address 206
RCF 209, 210
receive

IrDA data 122
receiving UART data-interrupt-driven method 104
receiving UART data-polled method 103
register 206

ADC control (ADCCTL) 134, 135
ADC data high byte (ADCDH) 136
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flash control (FCTL) 155, 161, 162
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EQL) 157
flash page select (FPS) 156, 157
flash status (FSTAT) 155
GPIO port A-H address (PxADDR) 45
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47
GPIO port A-H control address (PxCTL) 46
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OCD control 191
OCD status 192
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UARTx baud rate low byte (UxBRL) 117
UARTx Control 0 (UxCTL0) 111, 117
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UARTx control 1 (UxCTL1) 112
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UARTx status 0 (UxSTAT0) 114
UARTx status 1 (UxSTAT1) 115
UARTx transmit data (UxTXD) 116
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Watchdog Timer reload upper byte (WDTU) 
97
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sources 24

RET 211
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RLC 211
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rotate right 211
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RP 207
RR 206, 211
rr 206
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S
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set carry flag 209, 210
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shift right arithmatic 211
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software trap 211
source operand 207
SP 207
SRA 211
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STOP 210
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using Watchdog Timer time-out 28
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T
TCM 209
TCMX 209
test complement under mask 209
test complement under mask - extended addressing 
209
test under mask 209
test under mask - extended addressing 209
timer signals 10
timers 70

architecture 70
block diagram 71
CAPTURE mode 79, 80, 87, 88
CAPTURE/COMPARE mode 83, 88
COMPARE mode 81, 87
PS022827-1212 P R E L I M I N A R Y Index


