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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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initiate Stop Mode Recovery without being written to the Port Input Data register or
without initiating an interrupt (if enabled for that pin).

Stop Mode Recovery Using the External RESET Pin
When the Z8 Encore! XP F082A Series device is in STOP mode and the external RESET 
pin is driven Low, a system reset occurs. Because of a glitch filter operating on the RESET 
pin, the Low pulse must be greater than the minimum width specified, or it is ignored. See 
Electrical Characteristics on page 221 for details.

Low Voltage Detection

In addition to the Voltage Brownout (VBO) Reset described above, it is also possible to 
generate an interrupt when the supply voltage drops below a user-selected value. For 
details about configuring the Low Voltage Detection (LVD) and the threshold levels avail-
able, see Trim Bit Address 0003H on page 159. The LVD function is available on the 8-
pin product versions only.

When the supply voltage drops below the LVD threshold, the LVD bit of the Reset Status 
(RSTSTAT) register is set to one. This bit remains one until the low-voltage condition 
goes away. Reading or writing this bit does not clear it. The LVD circuit can also generate 
an interrupt when so enabled, see Interrupt Vectors and Priority on page 58. The LVD bit 
is NOT latched, so enabling the interrupt is the only way to guarantee detection of a 
transient low voltage event.

The LVD functionality depends on circuitry shared with the VBO block; therefore, 
disabling the VBO also disables the LVD.

Reset Register Definitions

The following sections define the Reset registers.

Reset Status Register
The Reset Status (RSTSTAT) register is a read-only register that indicates the source of 
the most recent Reset event, indicates a Stop Mode Recovery event, and indicates a 
Watchdog Timer time-out. Reading this register resets the upper four bits to 0.

This register shares its address with the Watchdog Timer control register, which is 
write-only (see Table 11 on page 31).
PS022825-0908 Reset, Stop Mode Recovery, and Low Voltage Detection
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HALT Mode

Executing the eZ8 CPU’s HALT instruction places the device into HALT mode, which 
powers down the CPU but leaves all other peripherals active. In HALT mode, the 
operating characteristics are:

• Primary oscillator is enabled and continues to operate.

• System clock is enabled and continues to operate.

• eZ8 CPU is stopped.

• Program counter (PC) stops incrementing.

• Watchdog Timer’s internal RC oscillator continues to operate.

• If enabled, the Watchdog Timer continues to operate.

• All other on-chip peripherals continue to operate, if enabled.

The eZ8 CPU can be brought out of HALT mode by any of the following operations:

• Interrupt

• Watchdog Timer time-out (interrupt or reset)

• Power-On Reset

• Voltage Brownout reset

• External RESET pin assertion

To minimize current in HALT mode, all GPIO pins that are configured as inputs must be 
driven to one of the supply rails (VCC or GND).

Peripheral-Level Power Control

In addition to the STOP and HALT modes, it is possible to disable each peripheral on each 
of the Z8 Encore! XP F082A Series devices. Disabling a given peripheral minimizes its 
power consumption.

Power Control Register Definitions

The following sections define the Power Control registers.

Power Control Register 0
Each bit of the following registers disables a peripheral block, either by gating its system 
clock input or by removing power from the block. The default state of the low-power 
PS022825-0908 Low-Power Modes
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tions as a GPIO pin. If it is not present, the debug feature is disabled until/unless another 
reset event occurs. For more details, see On-Chip Debugger on page 173.

Crystal Oscillator Override

For systems using a crystal oscillator, PA0 and PA1 are used to connect the crystal. When 
the crystal oscillator is enabled (see Oscillator Control Register Definitions on page 190), 
the GPIO settings are overridden and PA0 and PA1 are disabled.

5 V Tolerance

All six I/O pins on the 8-pin devices are 5 V-tolerant, unless the programmable pull-ups 
are enabled. If the pull-ups are enabled and inputs higher than VDD are applied to these 
parts, excessive current flows through those pull-up devices and can damage the chip.

In the 20- and 28-pin versions of this device, any pin which shares functionality with an
ADC, crystal or comparator port is not 5 V-tolerant, including PA[1:0], PB[5:0] and
PC[2:0]. All other signal pins are 5 V-tolerant, and can safely handle inputs higher than
VDD except when the programmable pull-ups are enabled.

External Clock Setup

For systems using an external TTL drive, PB3 is the clock source for 20- and 28-pin 
devices. In this case, configure PB3 for alternate function CLKIN. Write the Oscillator 
Control (OSCCTL) register (see Oscillator Control Register Definitions on page 190) such 
that the external oscillator is selected as the system clock. For 8-pin devices use PA1 
instead of PB3.

Note:
PS022825-0908 General-Purpose Input/Output
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Port A–D Address Registers
The Port A–D Address registers select the GPIO Port functionality accessible through the 
Port A–D Control registers. The Port A–D Address and Control registers combine to pro-
vide access to all GPIO Port controls (Table 17).

PADDR[7:0]—Port Address
The Port Address selects one of the sub-registers accessible through the Port Control reg-
ister.

Port A–D Control Registers
The Port A–D Control registers set the GPIO port operation. The value in the correspond-
ing Port A–D Address register determines which sub-register is read from or written to by 
a Port A–D Control register transaction (Table 18).

Table 17. Port A–D GPIO Address Registers (PxADDR)

BITS 7 6 5 4 3 2 1 0
FIELD PADDR[7:0]

RESET 00H

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

ADDR FD0H, FD4H, FD8H, FDCH

PADDR[7:0] Port Control sub-register accessible using the Port A–D Control Registers
00H No function. Provides some protection against accidental Port reconfiguration.
01H Data Direction.
02H Alternate Function.
03H Output Control (Open-Drain).
04H High Drive Enable.
05H Stop Mode Recovery Source Enable.
06H Pull-up Enable.
07H Alternate Function Set 1.
08H Alternate Function Set 2.

09H–FFH No function.
PS022825-0908 General-Purpose Input/Output
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– Set the prescale value.
– If using the Timer Output alternate function, set the initial output level (High or 

Low).

2. Write to the Timer High and Low Byte registers to set the starting count value (usually 
0001H). This action only affects the first pass in CONTINUOUS mode. After the first 
timer Reload in CONTINUOUS 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. Enable the timer interrupt (if appropriate) and set the timer interrupt priority by 
writing to the relevant interrupt registers.

5. Configure the associated GPIO port pin (if using the Timer Output function) for the 
Timer Output alternate function.

6. Write to the Timer Control register to enable the timer and initiate counting.

In CONTINUOUS mode, the system clock always provides the timer input. The timer 
period is given by the following equation:

If an initial starting value other than 0001H is loaded into the Timer High and Low Byte 
registers, use the ONE-SHOT mode equation to determine the first time-out period.

COUNTER Mode
In COUNTER mode, the timer counts input transitions from a GPIO port pin. The timer 
input is taken from the GPIO Port pin Timer Input alternate function. The TPOL bit in the 
Timer Control Register selects whether the count occurs on the rising edge or the falling 
edge of the Timer Input signal. In COUNTER mode, the prescaler is disabled. 

The input frequency of the Timer Input signal must not exceed one-fourth the system
clock frequency. Further, the high or low state of the input signal pulse must be no less
than twice the system clock period. A shorter pulse may not be captured.

Upon reaching the Reload value stored in the Timer Reload High and Low Byte registers, 
the timer generates an interrupt, the count value in the Timer High and Low Byte registers 
is reset to 0001H and counting resumes. 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 Reload.

CONTINUOUS Mode Time-Out Period (s) Reload Value Prescale×
System Clock Frequency (Hz)
------------------------------------------------------------------------=

Caution:
PS022825-0908 Timers
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PWMH and PWML—Pulse-Width Modulator High and Low Bytes
These two bytes, {PWMH[7:0], PWML[7:0]}, form a 16-bit value that is compared to the 
current 16-bit timer count. When a match occurs, the PWM output changes state. The 
PWM output value is set by the TPOL bit in the Timer Control Register (TxCTL1) regis-
ter.

The TxPWMH and TxPWML registers also store the 16-bit captured timer value when 
operating in CAPTURE or CAPTURE/COMPARE modes.

Table 55. Timer 0–1 PWM Low Byte Register (TxPWML)

BITS 7 6 5 4 3 2 1 0

FIELD PWML

RESET 0 0 0 0 0 0 0 0

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

ADDR F05H, F0DH
PS022825-0908 Timers
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6. Check the TDRE bit in the UART Status 0 register to determine if the Transmit Data 
register is empty (indicated by a 1). If empty, continue to Step 7. If the Transmit Data 
register is full (indicated by a 0), continue to monitor the TDRE bit until the Transmit 
Data register becomes available to receive new data.

7. Write the UART Control 1 register to select the outgoing address bit.

8. Set the Multiprocessor Bit Transmitter (MPBT) if sending an address byte, clear it if 
sending a data byte.

9. Write the data byte to the UART Transmit Data register. The transmitter automatically 
transfers the data to the Transmit Shift register and transmits the data. 

10. Make any changes to the Multiprocessor Bit Transmitter (MPBT) value, if appropriate 
and MULTIPROCESSOR mode is enabled.

11. To transmit additional bytes, return to Step 5.

Transmitting Data using the Interrupt-Driven Method
The UART Transmitter interrupt indicates the availability of the Transmit Data register to 
accept new data for transmission. Follow the steps below to configure the UART for inter-
rupt-driven data transmission:

1. Write to the UART Baud Rate High and Low Byte registers to set the appropriate baud 
rate.

2. Enable the UART pin functions by configuring the associated GPIO Port pins for 
alternate function operation.

3. Execute a DI instruction to disable interrupts.

4. Write to the Interrupt control registers to enable the UART Transmitter interrupt and 
set the acceptable priority.

5. Write to the UART Control 1 register to enable MULTIPROCESSOR (9-bit) mode 
functions, if MULTIPROCESSOR mode is appropriate.

6. Set the MULTIPROCESSOR Mode Select (MPEN) to Enable MULTIPROCESSOR 
mode.

7. Write to the UART Control 0 register to:
– Set the transmit enable bit (TEN) to enable the UART for data transmission.
– Enable parity, if appropriate and if MULTIPROCESSOR mode is not enabled, and 

select either even or odd parity.
– Set or clear CTSE to enable or disable control from the remote receiver using the 

CTS pin.

8. Execute an EI instruction to enable interrupts.
PS022825-0908 Universal Asynchronous Receiver/Transmitter
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0 = No framing error occurred.
1 = A framing error occurred.

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

TDRE—Transmitter Data Register Empty
This bit indicates that the UART Transmit Data register is empty and ready for additional 
data. Writing to the UART Transmit Data register resets this bit.
0 = Do not write to the UART Transmit Data register.
1 = The UART Transmit Data register is ready to receive an additional byte to be transmit-
ted.

TXE—Transmitter Empty
This bit indicates that the transmit shift register is empty and character transmission is fin-
ished.
0 = Data is currently transmitting.
1 = Transmission is complete.

CTS—CTS signal
When this bit is read it returns the level of the CTS signal. This signal is active Low.

UART Status 1 Register
This register contains multiprocessor control and status bits.

 

Reserved—Must be 0.

NEWFRM—Status bit denoting the start of a new frame. Reading the UART Receive 
Data register resets this bit to 0.
0 = The current byte is not the first data byte of a new frame.
1 = The current byte is the first data byte of a new frame.

Table 64. UART Status 1 Register (U0STAT1)

BITS 7 6 5 4 3 2 1 0

FIELD Reserved NEWFRM MPRX

RESET 0 0 0 0 0 0 0 0

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

ADDR F44H
PS022825-0908 Universal Asynchronous Receiver/Transmitter
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3.579545 MHz System Clock 1.8432 MHz System Clock

Acceptable 
Rate (kHz)

BRG Divisor 
(Decimal)

Actual Rate 
(kHz)

Error 
(%)

Acceptable 
Rate (kHz)

BRG Divisor 
(Decimal)

Actual Rate 
(kHz)

Error 
(%)

1250.0 N/A N/A N/A 1250.0 N/A N/A N/A

625.0 N/A N/A N/A 625.0 N/A N/A N/A

250.0 1 223.72 -10.51 250.0 N/A N/A N/A

115.2 2 111.9 -2.90 115.2 1 115.2 0.00

57.6 4 55.9 -2.90 57.6 2 57.6 0.00

38.4 6 37.3 -2.90 38.4 3 38.4 0.00

19.2 12 18.6 -2.90 19.2 6 19.2 0.00

9.60 23 9.73 1.32 9.60 12 9.60 0.00

4.80 47 4.76 -0.83 4.80 24 4.80 0.00

2.40 93 2.41 0.23 2.40 48 2.40 0.00

1.20 186 1.20 0.23 1.20 96 1.20 0.00

0.60 373 0.60 -0.04 0.60 192 0.60 0.00

0.30 746 0.30 -0.04 0.30 384 0.30 0.00

Table 70. UART Baud Rates (Continued)
PS022825-0908 Universal Asynchronous Receiver/Transmitter
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Temperature Sensor
The on-chip Temperature Sensor allows you to measure temperature on the die with either 
the on-board ADC or on-board comparator. This block is factory calibrated for in-circuit 
software correction. Uncalibrated accuracy is significantly worse, therefore the tempera-
ture sensor is not recommended for uncalibrated use.

Temperature Sensor Operation

The on-chip temperature sensor is a Proportional to Absolute Temperature (PTAT) 
topology. A pair of Flash option bytes contain the calibration data. The temperature sensor 
can be disabled by a bit in the Power Control Register 0 on page 34 to reduce power 
consumption.

The temperature sensor can be directly read by the ADC to determine the absolute value of 
its output. The temperature sensor output is also available as an input to the comparator for 
threshold type measurement determination. The accuracy of the sensor when used with the 
comparator is substantially less than when measured by the ADC.

If the temperature sensor is routed to the ADC, the ADC must be configured in unity-gain 
buffered mode (see Input Buffer Stage on page 129) The value read back from the ADC is 
a signed number, although it is always positive.

The sensor is factory-trimmed through the ADC using the external 2.0 V reference. Unless 
the sensor is re-trimmed for use with a different reference, it is most accurate when used 
with the external 2.0 V reference.

Because this sensor is an on-chip sensor it is recommended that the user account for the 
difference between ambient and die temperature when inferring ambient temperature 
conditions.

During normal operation, the die undergoes heating that causes a mismatch between the 
ambient temperature and that measured by the sensor. For best results, the 
Z8 Encore! XP® device must be placed into STOP mode for sufficient time such that the 
die and ambient temperatures converge (this time is dependent on the thermal design of 
the system). The temperature sensor measurement must then be made immediately after 
recovery from STOP mode. 

The following equation defines the transfer function between the temperature sensor 
output voltage and the die temperature. This is needed for comparator threshold 
measurements.

where, T is the temperature in °C; V is the sensor output in volts.

V 0.01 T 0.65+×=
PS022825-0908 Temperature Sensor
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INFO_EN—Information Area Enable

0 = Information Area us not selected.

1 = Information Area is selected. The Information Area is mapped into the Program Mem-
ory address space at addresses FE00H through FFFFH.

PAGE—Page Select
This 7-bit field identifies the Flash memory page for Page Erase and page unlocking. 
Program Memory Address[15:9] = PAGE[6:0]. For the Z8F08xx devices, the upper 3 bits 
must be zero. For the Z8F04xx devices, the upper 4 bits must be zero. For Z8F02xx 
devices, the upper 5 bits must always be 0. For the Z8F01xx devices, the upper 6 bits must 
always be 0.

Flash Sector Protect Register
The Flash Sector Protect (FPROT) register is shared with the Flash Page Select Register. 
When the Flash Control Register is written with 73H followed by 5EH, the next write to 
this address targets the Flash Sector Protect Register. In all other cases, it targets the Flash 
Page Select Register.

This register selects one of the 8 available Flash memory sectors to be protected. The reset 
state of each Sector Protect bit is an unprotected state. After a sector is protected by setting 
its corresponding register bit, it cannot be unprotected (the register bit cannot be cleared) 
without powering down the device.

Table 80. Flash Page Select Register (FPS)

BITS 7 6 5 4 3 2 1 0

FIELD INFO_EN PAGE

RESET 0 0 0 0 0 0 0 0

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

ADDR FF9H

Table 81. Flash Sector Protect Register (FPROT)

BITS 7 6 5 4 3 2 1 0

FIELD SPROT7 SPROT6 SPROT5 SPROT4 SPROT3 SPROT2 SPROT1 SPROT0

RESET 0 0 0 0 0 0 0 0

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

ADDR FF9H
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Option Bit Types

User Option Bits
The user option bits are contained in the first two bytes of program memory. User access 
to these bits has been provided because these locations contain application-specific device 
configurations. The information contained here is lost when page 0 of the program mem-
ory is erased.

Trim Option Bits
The trim option bits are contained in the information page of the Flash memory. These bits 
are factory programmed values required to optimize the operation of onboard analog cir-
cuitry and cannot be permanently altered. Program Memory may be erased without endan-
gering these values. It is possible to alter working values of these bits by accessing the 
Trim Bit Address and Data Registers, but these working values are lost after a power loss 
or any other reset event.

There are 32 bytes of trim data. To modify one of these values the user code must first 
write a value between 00H and 1FH into the Trim Bit Address Register. The next write to 
the Trim Bit Data register changes the working value of the target trim data byte.

Reading the trim data requires the user code to write a value between 00H and 1FH into the 
Trim Bit Address Register. The next read from the Trim Bit Data register returns the work-
ing value of the target trim data byte.

The trim address range is from information address 20-3F only. The remainder of the
information page is not accessible through the trim bit address and data registers.

Calibration Option Bits 
The calibration option bits are also contained in the information page. These bits are fac-
tory programmed values intended for use in software correcting the device’s analog per-
formance. To read these values, the user code must employ the LDC instruction to access 
the information area of the address space as defined in See Flash Information Area on 
page 17. 

Serialization Bits
As an optional feature, Zilog® is able to provide factory-programmed serialization. For 
serialized products, the individual devices are programmed with unique serial numbers. 
These serial numbers are binary values, four bytes in length. The numbers increase in size 
with each device, but gaps in the serial sequence may exist.

These serial numbers are stored in the Flash information page (see Reading the Flash 
Information Page on page 155 and Serialization Data on page 165 for more details) and 
are unaffected by mass erasure of the device's Flash memory.

Note:
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1 = Watchdog Timer is enabled upon execution of the WDT instruction. Once enabled, the 
Watchdog Timer can only be disabled by a Reset or Stop Mode Recovery. This setting is 
the default for unprogrammed (erased) Flash.

OSC_SEL[1:0]—Oscillator Mode Selection
00 = On-chip oscillator configured for use with external RC networks (<4 MHz).
01 = Minimum power for use with very low frequency crystals (32 kHz to 1.0 MHz).
10 = Medium power for use with medium frequency crystals or ceramic resonators (0.5 
MHz to 5.0 MHz).
11 = Maximum power for use with high frequency crystals (5.0 MHz to 20.0 MHz). This 
setting is the default for unprogrammed (erased) Flash. 

VBO_AO—Voltage Brownout Protection Always On 
0 = Voltage Brownout Protection can be disabled in STOP mode to reduce total power 
consumption. For the block to be disabled, the power control register bit must also be writ-
ten (see Power Control Register Definitions on page 34).
1 = Voltage Brownout Protection is always enabled including during STOP mode. This 
setting is the default for unprogrammed (erased) Flash.

FRP—Flash Read Protect
0 = User program code is inaccessible. Limited control features are available through the 
On-Chip Debugger.
1 = User program code is accessible. All On-Chip Debugger commands are enabled. This 
setting is the default for unprogrammed (erased) Flash.

Reserved—Must be 1.

FWP—Flash Write Protect
This Option Bit provides Flash Program Memory protection:
0 = Programming and erasure disabled for all of Flash Program Memory. Programming, 
Page Erase, and Mass Erase through User Code is disabled. Mass Erase is available using 
the On-Chip Debugger.
1 = Programming, Page Erase, and Mass Erase are enabled for all of Flash program 
memory.
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Randomized Lot Identifier

RAND_LOT—Randomized Lot ID 
The randomized lot ID is a 32 byte binary value that changes for each production lot.

Table 100. Serialization Data Locations

Info Page Address Memory Address Usage

1C FE1C Serial Number Byte 3 (most 
significant)

1D FE1D Serial Number Byte 2

1E FE1E Serial Number Byte 1

1F FE1F Serial Number Byte 0 (least 
significant)

Table 101. Lot Identification Number (RAND_LOT)

BITS 7 6 5 4 3 2 1 0
FIELD RAND_LOT

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

ADDR Interspersed throughout Information Page Memory

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

Table 102. Randomized Lot ID Locations

Info Page 
Address

Memory 
Address Usage

3C FE3C Randomized Lot ID Byte 31 (most significant)

3D FE3D Randomized Lot ID Byte 30

3E FE3E Randomized Lot ID Byte 29

3F FE3F Randomized Lot ID Byte 28

58 FE58 Randomized Lot ID Byte 27

59 FE59 Randomized Lot ID Byte 26

5A FE5A Randomized Lot ID Byte 25

5B FE5B Randomized Lot ID Byte 24
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Operation

OCD Interface
The on-chip debugger uses the DBG pin for communication with an external host. This 
one-pin interface is a bi-directional, open-drain interface that transmits and receives data. 
Data transmission is half-duplex, in that transmit and receive cannot occur simultaneously. 
The serial data on the DBG pin is sent using the standard asynchronous data format 
defined in RS-232. This pin creates an interface from the Z8 Encore! XP® F082A Series 
products to the serial port of a host PC using minimal external hardware.Two different 
methods for connecting the DBG pin to an RS-232 interface are displayed in Figure 24 
and Figure 25. The recommended method is the buffered implementation displayed in 
Figure 25. The DBG pin has a internal pull-up resistor which is sufficient for some appli-
cations (for more details on the pull-up current, see Electrical Characteristics on 
page 221). For OCD operation at higher data rates or in noisy systems, an external pull-up 
resistor is recommended.

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 may require an exter-
nal pull-up resistor to ensure proper operation.

Figure 24. Interfacing the On-Chip Debugger’s DBG Pin with an RS-232 Interface (1)

Caution:

RS-232 TX

RS-232 RX

RS-232
Transceiver

VDD

DBG Pin

10 KOhmSchottky 
Diode
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Figure 33 displays the typical current consumption while operating with all peripherals 
disabled, at 30 ºC, versus the system clock frequency.

Figure 33. Typical Active Mode IDD Versus System Clock Frequency
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Table 138. Temperature Sensor Electrical Characteristics

General Purpose I/O Port Input Data Sample Timing
Figure 34 displays timing of the GPIO Port input sampling. The input value on a GPIO 
Port pin is sampled on the rising edge of the system clock. The Port value is available to 
the eZ8 CPU on the second rising clock edge following the change of the Port value.

Symbol Parameter

VDD = 2.7 V to 3.6 V

Units ConditionsMinimum Typical Maximum

TAERR Temperature Error +0.5 +2 °C Over the range +20 °C 
to +30 °C (as 
measured by ADC)1

+1 +5 °C Over the range +0 °C 
to +70 °C (as 
measured by ADC)

+2 +7 °C Over the range +0 °C 
to +105 °C (as 
measured by ADC)

+7 °C Over the range -40 °C 
to +105 °C (as 
measured by ADC)

TAERR Temperature Error TBD °C Over the range -40 °C 
to +105 °C (as 
measured by 
comparator)

tWAKE Wakeup Time 80 100 μs Time required for 
Temperature Sensor 
to stabilize after 
enabling

1Devices are factory calibrated at for maximal accuracy between +20 °C and +30 °C, so the sensor is maximally 
accurate in that range. User re-calibration for a different temperature range is possible and increases accuracy near the 
new calibration point.
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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

Z8F022APB020SC 2 KB 512 B 64 B 6 14 2 4 1 1 1 PDIP 8-pin package

Z8F022AQB020SC 2 KB 512 B 64 B 6 14 2 4 1 1 1 QFN 8-pin package

Z8F022ASB020SC 2 KB 512 B 64 B 6 14 2 4 1 1 1 SOIC 8-pin package

Z8F022ASH020SC 2 KB 512 B 64 B 17 20 2 7 1 1 1 SOIC 20-pin package

Z8F022AHH020SC 2 KB 512 B 64 B 17 20 2 7 1 1 1 SSOP 20-pin package

Z8F022APH020SC 2 KB 512 B 64 B 17 20 2 7 1 1 1 PDIP 20-pin package

Z8F022ASJ020SC 2 KB 512 B 64 B 23 20 2 8 1 1 1 SOIC 28-pin package

Z8F022AHJ020SC 2 KB 512 B 64 B 23 20 2 8 1 1 1 SSOP 28-pin package

Z8F022APJ020SC 2 KB 512 B 64 B 23 20 2 8 1 1 1 PDIP 28-pin package

Extended Temperature: -40 °C to 105 °C

Z8F022APB020EC 2 KB 512 B 64 B 6 14 2 4 1 1 1 PDIP 8-pin package

Z8F022AQB020EC 2 KB 512 B 64 B 6 14 2 4 1 1 1 QFN 8-pin package

Z8F022ASB020EC 2 KB 512 B 64 B 6 14 2 4 1 1 1 SOIC 8-pin package

Z8F022ASH020EC 2 KB 512 B 64 B 17 20 2 7 1 1 1 SOIC 20-pin package

Z8F022AHH020EC 2 KB 512 B 64 B 17 20 2 7 1 1 1 SSOP 20-pin package

Z8F022APH020EC 2 KB 512 B 64 B 17 20 2 7 1 1 1 PDIP 20-pin package

Z8F022ASJ020EC 2 KB 512 B 64 B 23 20 2 8 1 1 1 SOIC 28-pin package

Z8F022AHJ020EC 2 KB 512 B 64 B 23 20 2 8 1 1 1 SSOP 28-pin package

Z8F022APJ020EC 2 KB 512 B 64 B 23 20 2 8 1 1 1 PDIP 28-pin package

Replace C with G for Lead-Free Packaging
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