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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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Overview

Zilog’s Z8 Encore! XP microcontroller unit (MCU) family of products are the first Zilog 
microcontroller products based on the 8-bit eZ8 CPU core. Z8 Encore! XP F0823 Series 
products expand upon Zilog’s extensive line of 8-bit microcontrollers. The Flash in-circuit 
programming capability allows for faster development time and program changes in the 
field. The new eZ8 CPU is upward compatible with existing Z8 instructions. The rich 
peripheral set of Z8 Encore! XP F0823 Series makes it suitable for a variety of applica-
tions including motor control, security systems, home appliances, personal electronic 
devices, and sensors.

Features

The key features of Z8 Encore! XP F0823 Series include:

• 5 MHz eZ8 CPU

• 1 KB, 2 KB, 4 KB, or 8 KB Flash memory with in-circuit programming capability

• 256 B, 512 B, or 1 KB register RAM

• 6 to 24 I/O pins depending upon package

• Internal precision oscillator (IPO)

• Full-duplex UART

• The universal asynchronous receiver/transmitter (UART) baud rate generator (BRG) 
can be configured and used as a basic 16-bit timer

• Infrared data association (IrDA)-compliant infrared encoder/decoders, integrated with 
UART

• Two enhanced 16-bit timers with capture, compare, and PWM capability

• Watchdog Timer (WDT) with dedicated internal RC oscillator

• On-Chip Debugger (OCD)

• Optional 8-channel, 10-bit Analog-to-Digital Converter (ADC)

• On-Chip analog comparator

• Up to 20 vectored interrupts

• Direct LED drive with programmable drive strengths

• Voltage Brown-Out (VBO) protection

• Power-On Reset (POR)
PS024315-1011 P R E L I M I N A R Y Overview
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CPU and Peripheral Overview

The eZ8 CPU, Zilog’s latest 8-bit central processing unit (CPU), meets the continuing 
demand for faster and code-efficient microcontrollers. The eZ8 CPU executes a superset 
of the original Z8 instruction set. The eZ8 CPU features include:

• Direct register-to-register architecture allows each register to function as an 
accumulator, improving execution time and decreasing the required program memory

• Software stack allows much greater depth in subroutine calls and interrupts than 
hardware stacks

• Compatible with existing Z8 code

• Expanded internal Register File allows access of up to 4 KB

• New instructions improve execution efficiency for code developed using higher-level 
programming languages, including C

• Pipelined instruction fetch and execution

• New instructions for improved performance including BIT, BSWAP, BTJ, CPC, LDC, 
LDCI, LEA, MULT, and SRL

• New instructions support 12-bit linear addressing of the Register File

• Up to 10 MIPS operation

• C-Compiler friendly

• 2 to 9 clock cycles per instruction

For more information about the eZ8 CPU, refer to the eZ8 CPU Core User Manual 
(UM0128) available for download at www.zilog.com.

General-Purpose I/O

F0823 Series features 6 to 24 port pins (Ports A–C) for general-purpose I/O (GPIO). The 
number of GPIO pins available is a function of package. Each pin is individually program-
mable. 5 V-tolerant input pins are available on all I/Os on 8-pin devices, most I/Os on other 
package types.

Flash Controller

The Flash Controller programs and erases Flash memory. The Flash Controller supports 
protection against accidental program and erasure, as well as factory serialization and read 
protection.
PS024315-1011 P R E L I M I N A R Y CPU and Peripheral Overview
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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.
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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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Port A–C Address Registers

The Port A–C Address registers select the GPIO port functionality accessible through the 
Port A–C Control registers. The Port A–C Address and Control registers combine to pro-
vide access to all GPIO port controls (Table 19).

PxHDE High Drive Enable.

PxSMRE Stop Mode Recovery Source Enable.

PxPUE Pull-up Enable.

PxAFS1 Alternate Function Set 1.

PxAFS2 Alternate Function Set 2.

Table 19. Port A–C GPIO Address Registers (PxADDR)

Bit 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

Address FD0H, FD4H, FD8H

Bit Description 

[7:0]
PADDR

Port Address
The Port Address selects one of the subregisters accessible through the Port Control Register. 
See Table 20 for each subregister function.

Table 20. PADDR[7:0] Subregister Functions

PADDR[7:0] Port Control Subregister Accessible Using the Port A–C 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.

Table 18. GPIO Port Registers and Subregisters (Continued)

Port Register 
Mnemonic Port Register Name
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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



Z8 Encore! XP® F0823 Series
Product Specification

82
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. Assert the Timer Input signal to initiate the counting.

CAPTURE/COMPARE Mode

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

Every subsequent acceptable transition (after the first) of the Timer Input signal captures 
the current count value. The capture value is written to the Timer PWM High and Low 
Byte registers. When the capture event occurs, an interrupt is generated, the count value in 
the Timer High and Low Byte registers is reset to 0001H, and counting resumes. The 
INPCAP bit in TxCTL1 Register is set to indicate the timer interrupt is caused by 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 compare 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 TxCTL1 Register is cleared to indicate 
the timer interrupt is not because of an input capture event.

Observe the following steps to configure a timer for CAPTURE/COMPARE Mode and 
initiating the count:

1. Write to the Timer Control Register to:

– Disable the timer

– Configure the timer for CAPTURE/COMPARE Mode

– 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).

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 TxCTL1 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.
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Z8 Encore! XP® F0823 Series
Product Specification

112
UART Control 0 and Control 1 Registers

The UART Control 0 and Control 1 registers (Table 68 and Table 69) configure the 
properties of the UART’s transmit and receive operations. The UART Control registers 
must not be written while the UART is enabled.

Table 68. UART Control 0 Register (U0CTL0)

Bit 7 6 5 4 3 2 1 0

Field TEN REN CTSE PEN PSEL SBRK STOP LBEN

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 F42H

Bit Description 

[7]
TEN

Transmit Enable
This bit enables or disables the transmitter. The enable is also controlled by the CTS signal 
and the CTSE bit. If the CTS signal is low and the CTSE bit is 1, the transmitter is enabled. 
0 = Transmitter disabled.
1 = Transmitter enabled.

[6]
REN

Receive Enable
This bit enables or disables the receiver.
0 = Receiver disabled.
1 = Receiver enabled.

[5]
CTSE

CTSE—CTS Enable
0 = The CTS signal has no effect on the transmitter.
1 = The UART recognizes the CTS signal as an enable control from the transmitter.

[4]
PEN

Parity Enable
This bit enables or disables parity. Even or odd is determined by the PSEL bit.
0 = Parity is disabled.
1 = The transmitter sends data with an additional parity bit and the receiver receives an addi-

tional parity bit .

[3]
PSEL

Parity Select
0 = Even parity is transmitted and expected on all received data.
1 = Odd parity is transmitted and expected on all received data.

[2]
SBRK

Send Break
This bit pauses or breaks data transmission. Sending a break interrupts any transmission in 
progress, so ensure that the transmitter has finished sending data before setting this bit. 
0 = No break is sent.
1 = Forces a break condition by setting the output of the transmitter to zero.
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Comparator

Z8 Encore! XP F0823 Series devices feature a general purpose comparator that compares 
two analog input signals. A GPIO (CINP) pin provides the positive comparator input. The 
negative input (CINN) can be taken from either an external GPIO pin or an internal refer-
ence. The output is available as an interrupt source or can be routed to an external pin 
using the GPIO multiplex. 

The features of the comparator include:

• Two inputs which can be connected up using the GPIO multiplex (MUX)

• One input can be connected to a programmable internal reference

• One input can be connected to the on-chip temperature sensor

• Output can be either an interrupt source or an output to an external pin

Operation
One of the comparator inputs can be connected to an internal reference which is a user 
selectable reference that is user programmable with 200 mV resolution. 

The comparator can be powered down to save on supply current. For details, see the Power 
Control Register 0 section on page 31.

Because of the propagation delay of the comparator, Zilog does not recommend enabling 
or reconfiguring the comparator without first disabling the interrupts and waiting for the 
comparator output to settle. Doing so can result in spurious interrupts.

The following example shows how to safely enable the comparator:

di
ld cmp0
nop
nop      ; wait for output to settle
clr irq0 ; clear any spurious interrupts pending
ei

Caution:
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Flash Code Protection Using the Flash Controller

At Reset, the Flash Controller locks to prevent accidental program or erasure of the Flash 
memory. To program or erase the Flash memory, first write the Page Select Register with 
the target page. Unlock the Flash Controller by making two consecutive writes to the 
Flash Control Register with the values 73H and 8CH, sequentially. The Page Select Regis-
ter must be rewritten with the same page previously stored there. If the two Page Select 
writes do not match, the controller reverts to a locked state. If the two writes match, the 
selected page becomes active. For more details, see Figure 21.

After unlocking a specific page, you can enable either Page Program or Erase. Writing the 
value 95H causes a Page Erase only if the active page resides in a sector that is not pro-
tected. Any other value written to the Flash Control Register locks the Flash Controller. 
Mass Erase is not allowed in the user code but only in through the Debug Port.

After unlocking a specific page, you can also write to any byte on that page. After a byte is 
written, the page remains unlocked, allowing for subsequent writes to other bytes on the 
same page. Further writes to the Flash Control Register cause the active page to revert to a 
locked state.

Sector-Based Flash Protection

The final protection mechanism is implemented on a per-sector basis. The Flash memories 
of Z8 Encore! XP devices are divided into maximum number of 8 sectors. A sector is 1/8 
of the total Flash memory size unless this value is smaller than the page size – in which 
case, the sector and page sizes are equal. On Z8 Encore! F0823 Series devices, the sector 
size is varied according to the Flash memory configuration shown in Table 79 on page 
134.

The Flash Sector Protect Register can be configured to prevent sectors from being pro-
grammed or erased. After a sector is protected, it cannot be unprotected by user code. The 
Flash Sector Protect Register is cleared after reset, and any previously-written protection 
values are lost. User code must write this register in their initialization routine if they pre-
fer to enable sector protection.

The Flash Sector Protect Register shares its Register File address with the Page Select 
Register. The Flash Sector Protect Register is accessed by writing the Flash Control Regis-
ter with 5EH. After the Flash Sector Protect Register is selected, it can be accessed at the 
Page Select Register address. When user code writes the Flash Sector Protect Register, 

Table 80. Flash Code Protection Using the Flash Option Bits

FWP Flash Code Protection Description

0 Programming and erasing disabled for all of Flash Program Memory. In user code program-
ming, Page Erase, and Mass Erase are all disabled. Mass Erase is available through the On-
Chip Debugger.

1 Programming, Page Erase, and Mass Erase are enabled for all of Flash Program Memory.
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Table 99. 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

5C FE5C Randomized Lot ID Byte 23

5D FE5D Randomized Lot ID Byte 22

5E FE5E Randomized Lot ID Byte 21

5F FE5F Randomized Lot ID Byte 20

61 FE61 Randomized Lot ID Byte 19

62 FE62 Randomized Lot ID Byte 18

64 FE64 Randomized Lot ID Byte 17

65 FE65 Randomized Lot ID Byte 16

67 FE67 Randomized Lot ID Byte 15

68 FE68 Randomized Lot ID Byte 14

6A FE6A Randomized Lot ID Byte 13

6B FE6B Randomized Lot ID Byte 12

6D FE6D Randomized Lot ID Byte 11

6E FE6E Randomized Lot ID Byte 10

70 FE70 Randomized Lot ID Byte 9

71 FE71 Randomized Lot ID Byte 8

73 FE73 Randomized Lot ID Byte 7

74 FE74 Randomized Lot ID Byte 6

76 FE76 Randomized Lot ID Byte 5

77 FE77 Randomized Lot ID Byte 4

79 FE79 Randomized Lot ID Byte 3

7A FE7A Randomized Lot ID Byte 2

7C FE7C Randomized Lot ID Byte 1

7D FE7D Randomized Lot ID Byte 0 (least significant)
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Stuff Instruction (11H). The Stuff command steps one assembly instruction and allows 
specification of the first byte of the instruction. The remaining 0–4 bytes of the instruction 
are read from Program Memory. This command is useful for stepping over instructions 
where the first byte of the instruction has been overwritten by a Breakpoint. If the device 
is not in DEBUG Mode or the Flash Read Protect Option bit is enabled, the OCD ignores 
this command.

DBG ← 11H
DBG ← opcode[7:0]

Execute Instruction (12H). The Execute command allows sending an entire instruction to 
be executed to the eZ8 CPU. This command can also step over breakpoints. The number 
of bytes to send for the instruction depends on the opcode. If the device is not in DEBUG 
Mode or the Flash Read Protect Option bit is enabled, this command reads and discards 
one byte.

DBG ← 12H
DBG ← 1–5 byte opcode

On-Chip Debugger Control Register Definitions
This section describes the features of the On-Chip Debugger Control and Status registers.

OCD Control Register

The OCD Control Register controls the state of the OCD. This register is used to enter or 
exit DEBUG Mode and to enable the BRK instruction. It also resets Z8 Encore! XP F0823 
Series device.

A reset and stop function can be achieved by writing 81H to this register. A reset and go 
function can be achieved by writing 41H to this register. If the device is in DEBUG Mode, 
a run function can be implemented by writing 40H to this register.
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ADD dst, src dst ← dst + src r r 02 * * * * 0 * 2 3

r Ir 03 2 4

R R 04 3 3

R IR 05 3 4

R IM 06 3 3

IR IM 07 3 4

ADDX dst, src dst ← dst + src ER ER 08 * * * * 0 * 4 3

ER IM 09 4 3

AND dst, src dst ← dst AND src r r 52 – * * 0 – – 2 3

r Ir 53 2 4

R R 54 3 3

R IR 55 3 4

R IM 56 3 3

IR IM 57 3 4

ANDX dst, src dst ← dst AND src ER ER 58 – * * 0 – – 4 3

ER IM 59 4 3

ATM Block all interrupt and 
DMA requests during 
execution of the next 
3 instructions

2F – – – – – – 1 2

BCLR bit, dst dst[bit] ← 0 r E2 – – – – – – 2 2

BIT p, bit, dst dst[bit] ← p r E2 – – – 0 – – 2 2

BRK Debugger Break 00 – – – – – – 1 1

BSET bit, dst dst[bit] ← 1 r E2 – – – 0 – – 2 2

BSWAP dst dst[7:0]  dst[0:7] R D5 X * * 0 – – 2 2

BTJ p, bit, src, 
dst

if src[bit] = p
   PC ← PC + X

r F6 – – – – – – 3 3

Ir F7 3 4

Table 118. eZ8 CPU Instruction Summary (Continued)

Assembly
Mnemonic Symbolic Operation

Address 
Mode

Opcode(s)
(Hex)

Flags
Fetch

Cycles
Instr.

Cyclesdst src C Z S V D H

Note: Flags Notation:
* = Value is a function of the result of the operation.
– = Unaffected.
X = Undefined.
0 = Reset to 0.
1 = Set to 1.
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LD dst, rc dst  src r IM 0C-FC – – – – – – 2 2

r X(r) C7 3 3

X(r)  r D7 3 4

r Ir E3 2 3

R R E4 3 2

R IR E5 3 4

R IM E6 3 2

IR IM E7 3 3

Ir r F3 2 3

IR R F5 3 3

LDC dst, src dst  src r Irr C2 – – – – – – 2 5

Ir Irr C5 2 9

Irr r D2 2 5

LDCI dst, src dst  src
r  r + 1
rr  rr + 1

Ir Irr C3 – – – – – – 2 9

Irr Ir D3 2 9

LDE dst, src dst  src r Irr 82 – – – – – – 2 5

Irr r 92 2 5

LDEI dst, src dst  src
r  r + 1
rr  rr + 1

Ir Irr 83 – – – – – – 2 9

Irr Ir 93 2 9

LDWX dst, src dst  src ER ER 1FE8 – – – – – – 5 4

Table 118. eZ8 CPU Instruction Summary (Continued)

Assembly
Mnemonic Symbolic Operation

Address 
Mode

Opcode(s)
(Hex)

Flags
Fetch

Cycles
Instr.

Cyclesdst src C Z S V D H

Note: Flags Notation:
* = Value is a function of the result of the operation.
– = Unaffected.
X = Undefined.
0 = Reset to 0.
1 = Set to 1.
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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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On-Chip Debugger Timing

Figure 31 and Table 132 provide timing information for the DBG pin. The DBG pin tim-
ing specifications assume a 4 ns maximum rise and fall time.

Figure 31. On-Chip Debugger Timing

Table 132. On-Chip Debugger Timing 

Parameter Abbreviation

Delay (ns)

Minimum Maximum

DBG

T1 XIN Rise to DBG Valid Delay – 15

T2 XIN Rise to DBG Output Hold Time 2 –

T3 DBG to XIN Rise Input Setup Time 5 –

T4 DBG to XIN Rise Input Hold Time 5 –

XIN

DBG

TCLK

T1 T2

(Output)

DBG

T3 T4

(Input)

Output Data

Input Data
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UART Timing

Figure 32 and Table 133 provide timing information for UART pins for the case where 
CTS is used for flow control. The CTS to DE assertion delay (T1) assumes the transmit 
data register has been loaded with data prior to CTS assertion.

Figure 32. UART Timing With CTS

Table 133. UART Timing With CTS

Parameter Abbreviation

Delay (ns)

Minimum Maximum

UART

T1 CTS Fall to DE output delay 2 * XIN period 2 * XIN period + 
1 bit time

T2 DE assertion to TXD falling edge (start bit) delay ± 5

T3 End of Stop Bit(s) to DE deassertion delay ± 5

CTS

DE

T1(Output)

TXD

T2(Output)

(Input)

start bit 0 bit 1bit 7 parity stop

end of
stop bit(s)

T3
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Z8 Encore! XP F0823 Series with 2 KB Flash, 10-Bit Analog-to-Digital Converter

Standard Temperature: 0°C to 70°C

Z8F0223PB005SG 2 KB 512 B 6 12 2 4 1 PDIP 8-pin package

Z8F0223QB005SG 2 KB 512 B 6 12 2 4 1 QFN 8-pin package

Z8F0223SB005SG 2 KB 512 B 6 12 2 4 1 SOIC 8-pin package

Z8F0223SH005SG 2 KB 512 B 16 18 2 7 1 SOIC 20-pin package

Z8F0223HH005SG 2 KB 512 B 16 18 2 7 1 SSOP 20-pin package

Z8F0223PH005SG 2 KB 512 B 16 18 2 7 1 PDIP 20-pin package

Z8F0223SJ005SG 2 KB 512 B 22 18 2 8 1 SOIC 28-pin package

Z8F0223HJ005SG 2 KB 512 B 22 18 2 8 1 SSOP 28-pin package

Z8F0223PJ005SG 2 KB 512 B 22 18 2 8 1 PDIP 28-pin package

Extended Temperature: –40°C to 105°C

Z8F0223PB005EG 2 KB 512 B 6 12 2 4 1 PDIP 8-pin package

Z8F0223QB005EG 2 KB 512 B 6 12 2 4 1 QFN 8-pin package

Z8F0223SB005EG 2 KB 512 B 6 12 2 4 1 SOIC 8-pin package

Z8F0223SH005EG 2 KB 512 B 16 18 2 7 1 SOIC 20-pin package

Z8F0223HH005EG 2 KB 512 B 16 18 2 7 1 SSOP 20-pin package

Z8F0223PH005EG 2 KB 512 B 16 18 2 7 1 PDIP 20-pin package

Z8F0223SJ005EG 2 KB 512 B 22 18 2 8 1 SOIC 28-pin package

Z8F0223HJ005EG 2 KB 512 B 22 18 2 8 1 SSOP 28-pin package

Z8F0223PJ005EG 2 KB 512 B 22 18 2 8 1 PDIP 28-pin package

Table 135. Z8 Encore! XP F0823 Series Ordering Matrix (Continued)
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