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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,
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creating efficient, responsive, and intelligent electronic
systems.
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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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Data Memory
Z8 Encore! XP F0823 Series does not use the eZ8 CPU’s 64 KB Data Memory address 
space.

Flash Information Area
Table 7 lists the F0823 Series Flash Information Area. This 128 B Information Area is 
accessed by setting bit 7 of the Flash Page Select Register to 1. When access is enabled, 
the Flash Information Area is mapped into the Program Memory and overlays the 128 
bytes at addresses FE00H to FF7FH. When the Information Area access is enabled, all 
reads from these Program Memory addresses return the Information Area data rather than 
the Program Memory data. Access to the Flash Information Area is read-only.

Z8F0123 and Z8F0113 Products

0000–0001 Flash Option Bits

0002–0003 Reset Vector

0004–0005 WDT Interrupt Vector

0006–0007 Illegal Instruction Trap

0008–0037 Interrupt Vectors*

0038–003D Oscillator Fail Traps*

003E–03FF Program Memory

Table 7. F0823 Series Flash Memory Information Area Map 

Program Memory 
Address (Hex) Function

FE00–FE3F Zilog Option Bits.

FE40–FE53 Part Number.
20-character ASCII alphanumeric code
Left-justified and filled with FH.

FE54–FE5F Reserved.

FE60–FE7F Zilog Calibration Data.

FE80–FFFF Reserved.

Table 6. Z8 Encore! XP F0823 Series Program Memory Maps (Continued)

Program Memory Address (Hex) Function

Note: *See the Trap and Interrupt Vectors in Order of Priority section on page 55 
for a list of the interrupt vectors and traps.
PS024315-1011 P R E L I M I N A R Y Data Memory
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GPIO Port B (cont’d)

FD6 Port B Input Data PBIN XX 43

FD7 Port B Output Data PBOUT 00 43

GPIO Port C

FD8 Port C Address PCADDR 00 40

FD9 Port C Control PCCTL 00 42

FDA Port C Input Data PCIN XX 43

FDB Port C Output Data PCOUT 00 43

FDC–FEF Reserved — XX

Watchdog Timer (WDT)

FF0 Reset Status RSTSTAT XX 94

Watchdog Timer Control WDTCTL XX 94

FF1 Watchdog Timer Reload Upper Byte WDTU FF 95

FF2 Watchdog Timer Reload High Byte WDTH FF 95

FF3 Watchdog Timer Reload Low Byte WDTL FF 95

FF4–FF5 Reserved — XX

Trim Bit Control

FF6 Trim Bit Address TRMADR 00 148

FF7 Trim Data TRMDR XX 149

Flash Memory Controller

FF8 Flash Control FCTL 00 141

FF8 Flash Status FSTAT 00 142

FF9 Flash Page Select FPS 00 143

Flash Sector Protect FPROT 00 144

FFA Flash Programming Frequency High Byte FFREQH 00 145

FFB Flash Programming Frequency Low Byte FFREQL 00 145

Table 8. Register File Address Map (Continued)

Address (Hex) Register Description Mnemonic Reset (Hex)
Page 
No.

Note: XX = Undefined.
PS024315-1011 P R E L I M I N A R Y Register Map
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Reset and Stop Mode Recovery

The Reset Controller within the Z8 Encore! XP F0823 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 
initiate 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:

• Watchdog Timer time-out

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

The VBO circuitry on the device performs the following function:

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

Reset Types
F0823 Series MCUs provide several different types of Reset operations. Stop Mode 
Recovery is considered a form of Reset. Table 9 lists the types of Reset and their operating 
characteristics. The duration of a System Reset is longer if the external crystal oscillator is 
enabled by the Flash option bits; this configuration allows additional time for oscillator 
startup.

Table 9. Reset and Stop Mode Recovery Characteristics and Latency 

Reset Type

Reset Characteristics and Latency

Control Registers eZ8 CPU Reset Latency (Delay)

System Reset Reset (as applicable) Reset 66 Internal Precision Oscillator Cycles

Stop Mode 
Recovery

Unaffected, except WDT_CTL 
and OSC_CTL registers

Reset 66 Internal Precision Oscillator Cycles
+ IPO startup time
PS024315-1011 P R E L I M I N A R Y Reset and Stop Mode Recovery
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This register is only reset during a Power-On Reset sequence. Other System Reset events 
do not affect it.

Table 14. Power Control Register 0 (PWRCTL0) 

Bit 7 6 5 4 3 2 1 0

Field Reserved Reserved VBO Reserved ADC COMP Reserved

RESET 1 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 F80H

Bit Description 

[7] Reserved
This bit is reserved and must be programmed to 1.

[6:5] Reserved
These bits are reserved and must be programmed to 00.

[4]
VBO

Voltage Brown-Out Detector Disable
This bit and the VBO_AO Flash option bit must both enable the VBO for the VBO to be active.
0 = VBO enabled.
1 = VBO disabled.

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

[2]
ADC

Analog-to-Digital Converter Disable
0 = Analog-to-Digital Converter enabled.
1 = Analog-to-Digital Converter disabled.

[1]
COMP

Comparator Disable
0 = Comparator is enabled.
1 = Comparator is disabled.

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

Note:
PS024315-1011 P R E L I M I N A R Y Power Control Register Definitions
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Architecture
Figure 7 displays a simplified block diagram of a GPIO port pin. In this figure, the ability 
to accommodate alternate functions and variable port current drive strength is not dis-
played.

GPIO Alternate Functions
Many of the GPIO port pins are used for general-purpose I/O and access to on-chip 
peripheral functions such as the timers and serial communication devices. The port A–D 
Alternate Function subregisters configure these pins for either GPIO or alternate function 
operation. When a pin is configured for alternate function, control of the port pin direction 
(input/output) is passed from the Port A–D Data Direction registers to the alternate func-
tion assigned to this pin. Tables 16 and 17 list the alternate functions possible with each 
port pin for 8-pin and non-8-pin parts, respectively. The alternate function associated at a 
pin is defined through Alternate Function Sets subregisters AFS1 and AFS2.

The crystal oscillator functionality is not controlled by the GPIO block. When the crystal 
oscillator is enabled in the oscillator control block, the GPIO functionality of PA0 and PA1 
is overridden. In that case, those pins function as input and output for the crystal oscillator.

Figure 7. GPIO Port Pin Block Diagram
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PA0 and PA6 contain two different timer functions, a timer input and a complementary timer 
output. Both of these functions require the same GPIO configuration, the selection between 
the two is based on the timer mode. For more details, see the Timers chapter on page 69.

For pins with multiple alternate functions, Zilog recommends writing to the AFS1 and 
AFS2 subregisters before enabling the alternate function via the AF Subregister. This 
prevents spurious transitions through unwanted alternate function modes. 

Table 16. Port Alternate Function Mapping (8-Pin Parts) 

Port Pin Mnemonic
Alternate Function 
Description

Alternate 
Function Select 
Register AFS1

Alternate 
Function 
Select 
Register 
AFS2

Port A PA0 T0IN Timer 0 Input AFS1[0]: 0 AFS2[0]: 0

Reserved AFS1[0]: 0 AFS2[0]: 1

Reserved AFS1[0]: 1 AFS2[0]: 0

T0OUT Timer 0 Output Complement AFS1[0]: 1 AFS2[0]: 1

PA1 T0OUT Timer 0 Output AFS1[1]: 0 AFS2[1]: 0

Reserved AFS1[1]: 0 AFS2[1]: 1

CLKIN External Clock Input AFS1[1]: 1 AFS2[1]: 0

Analog Functions* ADC Analog Input/VREF AFS1[1]: 1 AFS2[1]: 1

PA2 DE0 UART 0 Driver Enable AFS1[2]: 0 AFS2[2]: 0

RESET External Reset AFS1[2]: 0 AFS2[2]: 1

T1OUT Timer 1 Output AFS1[2]: 1 AFS2[2]: 0

Reserved AFS1[2]: 1 AFS2[2]: 1

PA3 CTS0 UART 0 Clear to Send AFS1[3]: 0 AFS2[3]: 0

COUT Comparator Output AFS1[3]: 0 AFS2[3]: 1

T1IN Timer 1 Input AFS1[3]: 1 AFS2[3]: 0

Analog Functions* ADC Analog Input AFS1[3]: 1 AFS2[3]: 1

PA4 RXD0 UART 0 Receive Data AFS1[4]: 0 AFS2[4]: 0

Reserved AFS1[4]: 0 AFS2[4]: 1

Reserved AFS1[4]: 1 AFS2[4]: 0

Analog Functions* ADC/Comparator Input (N) AFS1[4]: 1 AFS2[4]: 1

PA5 TXD0 UART 0 Transmit Data AFS1[5]: 0 AFS2[5]: 0

T1OUT Timer 1 Output Complement AFS1[5]: 0 AFS2[5]: 1

Reserved AFS1[5]: 1 AFS2[5]: 0

Analog Functions* ADC/Comparator Input (P) AFS1[5]: 1 AFS2[5]: 1
Note: *Analog Functions include ADC inputs, ADC reference and comparator inputs. Also, alternate function selection 

as described in the Port A–C Alternate Function Subregisters section on page 43 must be enabled.

Caution:
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Port A–C Control Registers

The Port A–C Control registers set the GPIO port operation. The value in the correspond-
ing Port A–C Address Register determines which subregister is read from or written to by 
a Port A–C Control Register transaction; see Table 21.

05H Stop Mode Recovery Source Enable.

06H Pull-up Enable.

07H Alternate Function Set 1.

08H Alternate Function Set 2.

09H–FFH No function.

Table 21. Port A–C Control Registers (PxCTL)

Bit 7 6 5 4 3 2 1 0

Field PCTL

RESET 00H

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

Address FD1H, FD5H, FD9H

Bit Description 

[7:0]
PCTL

Port Control
The Port Control Register provides access to all subregisters that configure the GPIO Port 
operation.

Table 20. PADDR[7:0] Subregister Functions

PADDR[7:0] Port Control Subregister Accessible Using the Port A–C Control Registers
PS024315-1011 P R E L I M I N A R Y GPIO Control Register Definitions
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Port A–C Stop Mode Recovery Source Enable Subregisters

The Port A–C Stop Mode Recovery Source Enable Subregister (Table 26) is accessed 
through the Port A–C Control Register by writing 05H to the Port A–C Address Register. 
Setting the bits in the Port A–C Stop Mode Recovery Source Enable subregisters to 1 con-
figures 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 26. Port A–C Stop Mode Recovery Source Enable Subregisters (PSMREx)

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–C Address Register, accessible through the Port A–C 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).
PS024315-1011 P R E L I M I N A R Y GPIO Control Register Definitions
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Interrupt Controller

The interrupt controller on the Z8 Encore! XP F0823 Series products prioritizes the inter-
rupt requests from the on-chip peripherals and the GPIO port pins. The features of inter-
rupt controller include:

• 20 unique interrupt vectors

– 12 GPIO port pin interrupt sources (two are shared)

– 8 on-chip peripheral interrupt sources (two are shared)

• Flexible GPIO interrupts

– Eight selectable rising and falling edge GPIO interrupts

– Four dual-edge interrupts

• Three levels of individually programmable interrupt priority

• Watchdog Timer can be configured to generate an interrupt

Interrupt requests (IRQs) allow peripheral devices to suspend CPU operation in an orderly 
manner and force the CPU to start an interrupt service routine (ISR). Usually this interrupt 
service routine is involved with the exchange of data, status information, or control infor-
mation between the CPU and the interrupting peripheral. When the service routine is com-
pleted, the CPU returns to the operation from which it was interrupted.

The eZ8 CPU supports both vectored and polled interrupt handling. For polled interrupts, 
the interrupt controller has no effect on operation. For more information about interrupt 
servicing by the eZ8 CPU, refer to the eZ8 CPU Core User Manual (UM0128) available 
for download at www.zilog.com.

Interrupt Vector Listing
Table 35 lists all of the interrupts available in order of priority. The interrupt vector is 
stored with the most-significant byte (MSB) at the even Program Memory address and the 
least-significant byte (LSB) at the following odd Program Memory address.

Some port interrupts are not available on the 8- and 20-pin packages. The ADC interrupt is 
unavailable on devices not containing an ADC.

Note:
PS024315-1011 P R E L I M I N A R Y Interrupt Controller

http://www.zilog.com
http://www.zilog.com/docs/um0128.pdf
http://www.zilog.com/


Z8 Encore! XP® F0823 Series
Product Specification

96
Bit Description 

[7:0]
WDTL

WDT Reload Low
Least significant byte (LSB), Bits[7:0], of the 24-bit WDT reload value.
PS024315-1011 P R E L I M I N A R Y Watchdog Timer Control Register 
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scheme, except that there are no interrupts on address bytes. The first data byte of each 
frame remains accompanied by a NEWFRM assertion.

External Driver Enable

The UART provides a Driver Enable (DE) signal for off-chip bus transceivers. This fea-
ture reduces the software overhead associated with using a GPIO pin to control the trans-
ceiver when communicating on a multi-transceiver bus, such as RS-485.

Driver Enable is an active High signal that envelopes the entire transmitted data frame 
including parity and Stop bits as displayed in Figure 14. The Driver Enable signal asserts 
when a byte is written to the UART Transmit Data Register. The Driver Enable signal 
asserts at least one UART bit period and no greater than two UART bit periods before the 
Start bit is transmitted. This allows a setup time to enable the transceiver. The Driver 
Enable signal deasserts one system clock period after the final Stop bit is transmitted. This 
one system clock delay allows both time for data to clear the transceiver before disabling 
it, as well as the ability to determine if another character follows the current character. In 
the event of back to back characters (new data must be written to the Transmit Data Regis-
ter before the previous character is completely transmitted) the DE signal is not deasserted 
between characters. The DEPOL bit in the UART Control Register 1 sets the polarity of the 
Driver Enable signal.

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

UART Interrupts

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

Figure 14. UART Driver Enable Signal Timing (shown with 1 Stop Bit and Parity)
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occurred, this byte cannot contain valid data and must be ignored. The BRKD bit indicates 
if the overrun was caused by a break condition on the line. After reading the status byte 
indicating an overrun error, the Receive Data Register must be read again to clear the error 
bits is the UART Status 0 Register. Updates to the Receive Data Register occur only when 
the next data word is received. 

UART Data and Error Handling Procedure

Figure 15 displays the recommended procedure for use in UART receiver interrupt service 
routines.

Figure 15. UART Receiver Interrupt Service Routine Flow
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– 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 over-writes the 
previous value stored in the ADC Data registers. An interrupt is generated after each con-
version.

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 
detected at the next output from the ADC. The response of the ADC (in all modes) is lim-
ited by the input signal bandwidth and the latency.

Observe the following steps for setting up the ADC and initiating continuous conversion:

1. Enable the acceptable 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:

– Write the REFSELH 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.

3. Write to the ADC Control Register 0 to configure the ADC for continuous conversion. 
The bit fields in the ADC Control Register can be written simultaneously:

– Write to the ANAIN[3:0] field to select from the available analog input sources 
(different input pins available depending on the device).

– Set CONT to 1 to select continuous conversion.

– If the internal VREF must be output to a pin, set the REFEXT bit to 1. The inter-
nal 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 REFSELL bit is 
contained in ADC Control Register 0.

– Set CEN to 1 to start the conversions.

Caution:
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ADC Control/Status Register 1

The second ADC Control Register contains the voltage reference level selection bit.

Table 75. ADC Control/Status Register 1 (ADCCTL1)

Bit 7 6 5 4 3 2 1 0

Field REFSELH Reserved

RESET 1 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 F71H

Bit Description 

[7]
REFSELH

Voltage Reference Level Select High Bit
In conjunction with the Low bit (REFSELL) in ADC Control Register 0, this bit determines 
the level of the internal voltage reference; the following details the effects of {REFSELH, 
REFSELL}; this reference is independent of the Comparator reference.
00 = Internal Reference Disabled, reference comes from external pin.
01 = Internal Reference set to 1.0 V.
10 = Internal Reference set to 2.0 V (default).

[6:0] Reserved
These bits are reserved and must be programmed to 0000000.
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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 5EH, the next write to this address targets 
the Flash Sector Protect Register. In all other cases, it targets the Flash Page Select Regis-
ter.

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.

Flash Frequency High and Low Byte Registers

The Flash Frequency High (FFREQH) and Low Byte (FFREQL) registers combine to 
form a 16-bit value, FFREQ, to control timing for Flash program and erase operations. 
The 16-bit binary Flash Frequency value must contain the system clock frequency (in 
kHz) and is calculated using the following equation:

Table 84. Flash Sector Protect Register (FPROT)

Bit 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

Address FF9H

Bit Description 

[7]
SPROTn

Sector Protection
Each bit corresponds to a 1024-byte Flash sector on devices in the 8K range, while the 
remaining devices correspond to a 512-byte Flash sector. To determine the appropriate Flash 
memory sector address range and sector number for your Z8F0823 Series product, please 
refer to Table 79 on page 134 and to Figure 20, which follows the table.
• For Z8F08x3 and Z8F04x3 devices, all bits are used.
• For Z8F02x3 devices, the upper 4 bits are unused.
• For Z8F01x3 devices, the upper 6 bits are unused.

Note: n indicates the specific Flash sector (7–0).

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

------------------------------------------------------------------= =
PS024315-1011 P R E L I M I N A R Y Flash Control Register Definitions



Z8 Encore! XP® F0823 Series
Product Specification

153
ADC Calibration Data

Table 94. ADC Calibration Bits

Bit 7 6 5 4 3 2 1 0

Field ADC_CAL

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 Information Page Memory 0060H–007DH

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

Bit Description 

[7:0]
ADC_CAL

Analog-to-Digital Converter Calibration Values 
Contains factory-calibrated values for ADC gain and offset compensation. Each of the ten 
supported modes has one byte of offset calibration and two bytes of gain calibration. These 
values are read by the software to compensate ADC measurements as detailed in the Soft-
ware Compensation Procedure section on page 126. The location of each calibration byte is 
provided in Table 95.

Table 95. ADC Calibration Data Location 

Info Page 
Address

Memory 
Address

Compensation 
Usage ADC Mode

Reference 
Type

60 FE60 Offset Single-Ended Unbuffered Internal 2.0 V

08 FE08 Gain High Byte Single-Ended Unbuffered Internal 2.0 V

09 FE09 Gain Low Byte Single-Ended Unbuffered Internal 2.0 V

63 FE63 Offset Single-Ended Unbuffered Internal 1.0 V

0A FE0A Gain High Byte Single-Ended Unbuffered Internal 1.0 V

0B FE0B Gain Low Byte Single-Ended Unbuffered Internal 1.0 V

66 FE66 Offset Single-Ended Unbuffered External 2.0 V

0C FE0C Gain High Byte Single-Ended Unbuffered External 2.0 V

0D FE0D Gain Low Byte Single-Ended Unbuffered External 2.0 V
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Table 128. Analog-to-Digital Converter Electrical Characteristics and Timing 

Symbol Parameter

VDD = 3.0 V to 3.6 V
TA = 0°C to +70°C

(unless otherwise stated)

Units ConditionsMinimum Typical Maximum

Resolution 10 – bits

Differential Nonlinearity 
(DNL)

–1.0 – 1.0 LSB3 External VREF = 2.0 V; 
RS ← 3.0 kΩ

Integral Nonlinearity (INL) –3.0 – 3.0 LSB3 External VREF = 2.0 V; 
RS ← 3.0 kΩ

Offset Error with Calibration +1 LSB3

Absolute Accuracy with 
Calibration

+3 LSB3

VREF Internal Reference Voltage 1.0
2.0

1.1
2.2

1.2
2.4

V REFSEL=01
REFSEL=10

VREF Internal Reference Varia-
tion with Temperature

+1.0 % Temperature variation 
with VDD = 3.0

VREF Internal Reference Voltage 
Variation with VDD

+0.5 % Supply voltage varia-
tion with TA = 30°C

RRE-

FOUT

Reference Buffer Output 
Impedance

850 W When the internal ref-
erence is buffered and 
driven out to the VREF 
pin (REFOUT = 1)

Single-Shot Conversion 
Time

– 5129 – Sys-
tem 

clock 
cycles

All measurements but 
temperature sensor

10258 Temperature sensor 
measurement

Continuous Conversion 
Time

– 256 – Sys-
tem 

clock 
cycles

All measurements but 
temperature sensor

512 Temperature sensor 
measurement

Notes:
1. Analog source impedance affects the ADC offset voltage (because of pin leakage) and input settling time. 
2. Devices are factory calibrated at VDD = 3.3 V and TA = +30°C, so the ADC is maximally accurate under these 

conditions.
3. LSBs are defined assuming 10-bit resolution.
4. This is the maximum recommended resistance seen by the ADC input pin.
5. The input impedance is inversely proportional to the system clock frequency.
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Ordering Information

Order your F0823 Series products from Zilog using the part numbers shown in Table 135. 
For more information about ordering, please consult your local Zilog sales office. The 
Sales Location page on the Zilog website lists all regional offices.

Table 135. Z8 Encore! XP F0823 Series Ordering Matrix 

P
a

rt
 N

u
m

b
e

r

F
la

sh

R
A

M
 

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

D
e

s
cr

ip
ti

o
n

Z8 Encore! XP F0823 Series with 8 KB Flash, 10-Bit Analog-to-Digital Converter

Standard Temperature: 0°C to 70°C

Z8F0823PB005SG 8 KB 1 KB 6 12 2 4 1 PDIP 8-pin package

Z8F0823QB005SG 8 KB 1 KB 6 12 2 4 1 QFN 8-pin package

Z8F0823SB005SG 8 KB 1 KB 6 12 2 4 1 SOIC 8-pin package

Z8F0823SH005SG 8 KB 1 KB 16 18 2 7 1 SOIC 20-pin package

Z8F0823HH005SG 8 KB 1 KB 16 18 2 7 1 SSOP 20-pin package

Z8F0823PH005SG 8 KB 1 KB 16 18 2 7 1 PDIP 20-pin package

Z8F0823SJ005SG 8 KB 1 KB 22 18 2 8 1 SOIC 28-pin package

Z8F0823HJ005SG 8 KB 1 KB 22 18 2 8 1 SSOP 28-pin package

Z8F0823PJ005SG 8 KB 1 KB 22 18 2 8 1 PDIP 28-pin package

Extended Temperature: –40°C to 105°C

Z8F0823PB005EG 8 KB 1 KB 6 12 2 4 1 PDIP 8-pin package

Z8F0823QB005EG 8 KB 1 KB 6 12 2 4 1 QFN 8-pin package

Z8F0823SB005EG 8 KB 1 KB 6 12 2 4 1 SOIC 8-pin package

Z8F0823SH005EG 8 KB 1 KB 16 18 2 7 1 SOIC 20-pin package

Z8F0823HH005EG 8 KB 1 KB 16 18 2 7 1 SSOP 20-pin package

Z8F0823PH005EG 8 KB 1 KB 16 18 2 7 1 PDIP 20-pin package

Z8F0823SJ005EG 8 KB 1 KB 22 18 2 8 1 SOIC 28-pin package

Z8F0823HJ005EG 8 KB 1 KB 22 18 2 8 1 SSOP 28-pin package

Z8F0823PJ005EG 8 KB 1 KB 22 18 2 8 1 PDIP 28-pin package
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