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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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FF2 Watchdog Timer Reload High Byte WDTH FF 91
FF3 Watchdog Timer Reload Low Byte WDTL FF 91
FF4–FF5 Reserved — XX

Trim Bit Control
FF6 Trim Bit Address TRMADR 00 143
FF7 Trim Data TRMDR XX 144

Flash Memory Controller
FF8 Flash Control FCTL 00 137
FF8 Flash Status FSTAT 00 137
FF9 Flash Page Select FPS 00 138

Flash Sector Protect FPROT 00 139
FFA Flash Programming Frequency High Byte FFREQH 00 140
FFB Flash Programming Frequency Low Byte FFREQL 00 140

eZ8 CPU
FFC Flags — XX Refer to eZ8 

CPU Core 
User Manual 
(UM0128)

FFD Register Pointer RP XX
FFE Stack Pointer High Byte SPH XX
FFF Stack Pointer Low Byte SPL XX
XX=Undefined

Table 8. Register File Address Map (Continued)

Address (Hex) Register Description Mnemonic Reset (Hex) Page No
PS024314-0308 Register Map
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Figure 6. Voltage Brownout Reset Operation 

The POR level is greater than the VBO level by the specified hysteresis value. This 
ensures that the device undergoes a POR after recovering from a VBO condition.

Watchdog Timer Reset
If the device is in NORMAL or STOP mode, the Watchdog Timer can initiate a System 
Reset at time-out if the WDT_RES Flash Option Bit is programmed to 1. This is the 
unprogrammed state of the WDT_RES Flash Option Bit. If the bit is programmed to 0, it 
configures the Watchdog Timer to cause an interrupt, not a System Reset, at time-out. 

The WDT status bit in the WDT Control register is set to signify that the reset was 
initiated by the Watchdog Timer. 

External Reset Input
The RESET pin has a Schmitt-Triggered input and an internal pull-up resistor. Once the 
RESET pin is asserted for a minimum of four system clock cycles, the device progresses 
through the System Reset sequence. Because of the possible asynchronicity of the system 

VCC = 3.3 V
VPOR
VVBO

Internal RESET
signal

Program
Execution

Program
Execution

Voltage
Brownout

VCC = 3.3 V

System Clock

WDT Clock

POR
counter delayNote: Not to Scale
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vector address. Following Stop Mode Recovery, the STOP bit in the Watchdog Timer 
Control Register is set to 1. Table 11 lists the Stop Mode Recovery sources and resulting 
actions. The section following the table provides more detailed information on each of the 
Stop Mode Recovery sources.

 

Stop Mode Recovery Using Watchdog Timer Time-Out
If the Watchdog Timer times out during STOP mode, the device undergoes a Stop Mode 
Recovery sequence. In the Watchdog Timer Control register, the WDT and STOP bits are 
set to 1. If the Watchdog Timer is configured to generate an interrupt upon time-out and 
Z8 Encore! XP® F0823 Series device is configured to respond to interrupts, the eZ8 CPU 
services the Watchdog Timer interrupt request following the normal Stop Mode Recovery 
sequence.

Stop Mode Recovery Using a GPIO Port Pin Transition
Each of the GPIO port pins can be configured as a Stop Mode Recovery input source. On 
any GPIO pin enabled as a Stop Mode Recovery source, a change in the input pin value 
(from High to Low or from Low to High) initiates Stop Mode Recovery. 

The SMR pulses shorter than specified does not trigger a recovery. When this happens, the
STOP bit in the Reset Status (RSTSTAT) register is set to 1.

In STOP mode, the GPIO Port Input Data registers (PxIN) are disabled. The Port Input
Data registers record the port transition only if the signal stays on the port pin through
the end of the Stop Mode Recovery delay. As a result, short pulses on the port pin can
initiate Stop Mode Recovery without being written to the Port Input Data register or
without initiating an interrupt (if enabled for that pin).

Table 11. Stop Mode Recovery Sources and Resulting Action

Operating Mode Stop Mode Recovery Source Action

STOP mode Watchdog Timer time-out when configured 
for Reset

Stop Mode Recovery

Watchdog Timer time-out when configured 
for interrupt

Stop Mode Recovery followed by interrupt 
(if interrupts are enabled)

Data transition on any GPIO port pin 
enabled as a Stop Mode Recovery source

Stop Mode Recovery

Assertion of external RESET Pin System Reset

Debug Pin driven Low System Reset

Note:

Caution:
PS024314-0308 Reset and Stop Mode Recovery
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• Writing a 1 to the IRQE bit in the Interrupt Control register

Interrupts are globally disabled by any of the following actions:

• Execution of a Disable Interrupt (DI) instruction

• eZ8 CPU acknowledgement of an interrupt service request from the interrupt controller

• Writing a 0 to the IRQE bit in the Interrupt Control register

• Reset

• Execution of a Trap instruction

• Illegal Instruction Trap

• Primary Oscillator Fail Trap

• Watchdog Timer Oscillator Fail Trap

Interrupt Vectors and Priority
The interrupt controller supports three levels of interrupt priority. Level 3 is the highest 
priority, Level 2 is the second highest priority, and Level 1 is the lowest priority. If all 
interrupts are enabled with identical interrupt priority (for example, all as Level 2 
interrupts), the interrupt priority is assigned from highest to lowest as specified in Table 33 
on page 54. Level 3 interrupts are always assigned higher priority than Level 2 interrupts 
which, in turn, always are assigned higher priority than Level 1 interrupts. Within each 
interrupt priority level (Level 1, Level 2, or Level 3), priority is assigned as specified in 
Table 33. Reset, Watchdog Timer interrupt (if enabled), Primary Oscillator Fail Trap, 
Watchdog Timer Oscillator Fail Trap, and Illegal Instruction Trap always have 
highest (Level 3) priority.

Interrupt Assertion
Interrupt sources assert their interrupt requests for only a single system clock period 
(single pulse). When the interrupt request is acknowledged by the eZ8 CPU, the 
corresponding bit in the Interrupt Request register is cleared until the next interrupt 
occurs. Writing a 0 to the corresponding bit in the Interrupt Request register likewise 
clears the interrupt request.

The following coding style that clears bits in the Interrupt Request registers is not 
recommended. All incoming interrupts received between execution of the first LDX 
command and the final LDX command are lost.

Poor coding style that can result in lost interrupt requests:
LDX r0, IRQ0
AND r0, MASK
LDX IRQ0, r0

Caution:
PS024314-0308 Interrupt Controller
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IRQE—Interrupt Request Enable
This bit is set to 1 by executing an EI (Enable Interrupts) or IRET (Interrupt Return) 
instruction, or by a direct register write of a 1 to this bit. It is reset to 0 by executing a DI 
instruction, eZ8 CPU acknowledgement of an interrupt request, reset or by a direct register 
write of a 0 to this bit.
0 = Interrupts are disabled
1 = Interrupts are enabled

Reserved—0 when read

Table 48. Interrupt Control Register (IRQCTL)

BITS 7 6 5 4 3 2 1 0

FIELD IRQE Reserved

RESET 0 0 0 0 0 0 0 0

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

ADDR FCFH
PS024314-0308 Interrupt Controller
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of the Timer Input signal. When the Capture event occurs, an interrupt is generated and the 
timer continues counting. The INPCAP bit in TxCTL1 register is set to indicate the timer 
interrupt is because of an input capture event.

The timer continues counting up to the 16-bit Reload value stored in the Timer Reload 
High and Low Byte registers. Upon reaching the Reload value, the timer generates an 
interrupt and continues counting. The INPCAP bit in TxCTL1 register clears indicating 
the timer interrupt is not because of an input capture event.

Follow the steps below for configuring a timer for CAPTURE mode and initiating the 
count:

1. Write to the Timer Control register to:
– Disable the timer
– Configure the timer for CAPTURE 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 
(typically 0001H).

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

4. Clear the Timer PWM High and Low Byte registers to 0000H. Clearing these 
registers allows the software to determine if interrupts were generated by either a 
Capture or a Reload event. If the PWM High and Low Byte registers still contain 
0000H after the interrupt, the interrupt was generated by a Reload.

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 
generated only at the input capture event or the Reload event by setting TICONFIG 
field of the TxCTL1 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 

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

--------------------------------------------------------------------------------------------------=
PS024314-0308 Timers
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Receiving Data using the Interrupt-Driven Method
The UART Receiver interrupt indicates the availability of new data (as well as error 
conditions). Follow the steps below to configure the UART receiver for interrupt-driven 
operation:

1. Write to the UART Baud Rate High and Low Byte registers to set the acceptable 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 Receiver interrupt and set 
the acceptable priority.

5. Clear the UART Receiver interrupt in the applicable Interrupt Request register.

6. Write to the UART Control 1 Register to enable Multiprocessor (9-bit) mode 
functions, if appropriate.
– Set the Multiprocessor Mode Select (MPEN) to Enable MULTIPROCESSOR 

mode
– Set the Multiprocessor Mode Bits, MPMD[1:0], to select the acceptable address 

matching scheme
– Configure the UART to interrupt on received data and errors or errors only 

(interrupt on errors only is unlikely to be useful for Z8 Encore! XP devices 
without a DMA block)

7. Write the device address to the Address Compare Register (automatic 
MULTIPROCESSOR modes only).

8. Write to the UART Control 0 register to:
– Set the receive enable bit (REN) to enable the UART for data reception
– Enable parity, if appropriate and if multiprocessor mode is not enabled, and select 

either even or odd parity

9. Execute an EI instruction to enable interrupts.

The UART is now configured for interrupt-driven data reception. When the UART 
Receiver interrupt is detected, the associated interrupt service routine (ISR) performs the 
following:

1. Checks the UART Status 0 register to determine the source of the interrupt - error, 
break, or received data.

2. Reads the data from the UART Receive Data register if the interrupt was because of 
data available. If operating in MULTIPROCESSOR (9-bit) mode, further actions may 
be required depending on the MULTIPROCESSOR mode bits MPMD[1:0].
PS024314-0308 Universal Asynchronous Receiver/Transmitter
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Transmitter Interrupts
The transmitter generates a single interrupt when the Transmit Data Register Empty bit 
(TDRE) is set to 1. This indicates that the transmitter is ready to accept new data for 
transmission. The TDRE interrupt occurs after the Transmit shift register has shifted the 
first bit of data out. The Transmit Data register can now be written with the next character 
to send. This action provides 7 bit periods of latency to load the Transmit Data register 
before the Transmit shift register completes shifting the current character. Writing to the 
UART Transmit Data register clears the TDRE bit to 0. 

Receiver Interrupts
The receiver generates an interrupt when any of the following occurs:

• A data byte is received and is available in the UART Receive Data register. This interrupt
can be disabled independently of the other receiver interrupt sources. The received data in-
terrupt occurs after the receive character has been received and placed in the Receive Data
register. To avoid an overrun error, software must respond to this received data available
condition before the next character is completely received. 

In MULTIPROCESSOR mode (MPEN = 1), the receive data interrupts are dependent on
the multiprocessor configuration and the most recent address byte.

• A break is received

• An overrun is detected

• A data framing error is detected

UART Overrun Errors
When an overrun error condition occurs the UART prevents overwriting of the valid data 
currently in the Receive Data register. The Break Detect and Overrun status bits are not 
displayed until after the valid data has been read.

After the valid data has been read, the UART Status 0 register is updated to indicate the 
overrun condition (and Break Detect, if applicable). The RDA bit is set to 1 to indicate that 
the Receive Data register contains a data byte. However, because the overrun error 
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.

Note:
PS024314-0308 Universal Asynchronous Receiver/Transmitter
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Oscillator Control
Z8 Encore! XP® F0823 Series devices uses three possible clocking schemes, each 
user-selectable:

• On-chip precision trimmed RC oscillator

• External clock drive

• On-chip low power Watchdog Timer oscillator

In addition, Z8 Encore! XP F0823 Series devices contain clock failure detection and 
recovery circuitry, allowing continued operation despite a failure of the primary oscillator.

Operation

This chapter discusses the logic used to select the system clock and handle primary 
oscillator failures. A description of the specific operation of each oscillator is outlined 
elsewhere in this document. 

System Clock Selection
The oscillator control block selects from the available clocks. Table 101 details each clock 
source and its usage.

Table 101. Oscillator Configuration and Selection

Clock Source Characteristics Required Setup

Internal Precision 
RC Oscillator

 • 32.8 kHz or 5.53 MHz
 • ± 4% accuracy when trimmed
 • No external components required

 • Unlock and write Oscillator Control 
Register (OSCCTL) to enable and 
select oscillator at either 5.53 MHz or
32.8 kHz

External Clock 
Drive

 • 0 to 20 MHz
 • Accuracy dependent on external clock 

source

 • Write GPIO registers to configure PB3 
pin for external clock function

 • Unlock and write OSCCTL to select 
external system clock

 • Apply external clock signal to GPIO

Internal Watchdog 
Timer Oscillator

 • 10 kHz nominal
 • ± 40% accuracy; no external 

components required
 • Very Low power consumption

 • Enable WDT if not enabled and wait 
until WDT Oscillator is operating.

 • Unlock and write Oscillator Control 
Register (OSCCTL) to enable and 
select oscillator
PS024314-0308 Oscillator Control
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HALT HALT Mode 7F – – – – – – 1 2

INC dst dst ← dst + 1 R 20 – * * – – – 2 2

IR 21 2 3

r 0E-FE 1 2

INCW dst dst ← dst + 1 RR A0 – * * * – – 2 5

IRR A1 2 6

IRET FLAGS ← @SP
SP ← SP + 1
PC ← @SP
SP ← SP + 2
IRQCTL[7] ← 1

BF * * * * * * 1 5

JP dst PC ← dst DA 8D – – – – – – 3 2

IRR C4 2 3

JP cc, dst if cc is true
   PC ← dst

DA 0D-FD – – – – – – 3 2

JR dst PC ← PC + X DA 8B – – – – – – 2 2

JR cc, dst if cc is true
   PC ← PC + X

DA 0B-FB – – – – – – 2 2

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

Table 115. 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

Flags Notation: * = Value is a function of the result of the operation.
– = Unaffected
X = Undefined

0 = Reset to 0
1 = Set to 1
PS024314-0308 eZ8 CPU Instruction Set



Z8 Encore! XP® F0823 Series
Product Specification

191
Figure 28. Second Opcode Map after 1FH

CPC
4.3

R2,R1
CPC

4.4

IR2,R1
CPC

3.3

r1,r2
CPC

3.4

r1,Ir2
CPCX

5.3

ER2,ER1
CPCX

5.3

IM,ER1
CPC

4.3

R1,IM
CPC

4.4

IR1,IM

SRL
3.2

R1
SRL
3.3

IR1

0 1 2 3 4 5 6 7 8 9 A B C D E F

0

1

2

3

4

5

6

7

8

9

A

B

C

D

E

F

Lower Nibble (Hex)

U
pp

er
 N

ib
bl

e 
(H

ex
)

3, 2
PUSH

IM

LDWX
5, 4

ER2,ER1
PS024314-0308 Opcode Maps



Z8 Encore! XP® F0823 Series
Product Specification

195
VOH2 High Level Output 
Voltage

2.4 – – V IOH = -20 mA; VDD = 3.3 V
High Output Drive enabled.

IIH Input Leakage 
Current

– +0.002 +5 µA VIN = VDD
VDD = 3.3 V; 

IIL Input Leakage 
Current

– +0.007 +5 µA VIN = VSS
VDD = 3.3 V; 

ITL Tristate Leakage 
Current

– – +5 µA  

ILED Controlled Current 
Drive

1.8 3 4.5 mA {AFS2,AFS1} = {0,0}

2.8 7 10.5 mA {AFS2,AFS1} = {0,1}

7.8 13 19.5 mA {AFS2,AFS1} = {1,0}

12 20 30 mA {AFS2,AFS1} = {1,1}

CPAD GPIO Port Pad 
Capacitance

– 8.02 – pF

CXIN XIN Pad 
Capacitance

– 8.02 – pF

CXOUT XOUT Pad 
Capacitance

– 9.52 – pF

IPU Weak Pull-up 
Current

30 100 350 µA VDD = 3.0 V–3.6 V

VRAM RAM Data 
Retention Voltage

TBD V Voltage at which RAM retains 
static values; no reading or 
writing is allowed.

Notes 
1. This condition excludes all pins that have on-chip pull-ups, when driven Low.
2. These values are provided for design guidance only and are not tested in production.

Table 118. DC Characteristics (Continued)

Symbol Parameter

TA = -40 °C to +105 °C
(unless otherwise specified)

Units ConditionsMinimum Typical Maximum
PS024314-0308 Electrical Characteristics
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On-Chip Peripheral AC and DC Electrical Characteristics
Table 122. Power-On Reset and Voltage Brownout Electrical Characteristics and Timing

Symbol Parameter

TA = -40 °C to +105 °C

Units ConditionsMinimum Typical1 Maximum

VPOR Power-On Reset 
Voltage Threshold

2.20 2.45 2.70 V VDD = VPOR 

VVBO Voltage Brownout Reset 
Voltage Threshold

2.15 2.40 2.65 V VDD = VVBO 

VPOR to VVBO hysteresis 50 75 mV

Starting VDD voltage to 
ensure valid Power-On 
Reset.

– VSS – V

TANA Power-On Reset Analog 
Delay

– 70 – µs VDD > VPOR; TPOR Digital 
Reset delay follows TANA

TPOR Power-On Reset Digital 
Delay

16 µs 66 Internal Precision 
Oscillator cycles + IPO 
startup time (TIPOST)

TSMR Stop Mode Recovery 16 µs 66 Internal Precision 
Oscillator cycles

TVBO Voltage Brownout Pulse 
Rejection Period

– 10 – µs Period of time in which VDD 
< VVBO without generating 
a Reset.

TRAMP Time for VDD to 
transition from VSS to 
VPOR to ensure valid 
Reset

0.10 – 100 ms

TSMP Stop Mode Recovery pin 
pulse rejection period

20 ns For any SMR pin or for the 
Reset pin when it is 
asserted in STOP mode.

  1Data in the typical column is from characterization at 3.3 V and 30 °C. These values are provided for design guidance 
only and are not tested in production.
PS024314-0308 Electrical Characteristics
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Packaging
Figure 34 displays the 8-pin Plastic Dual Inline Package (PDIP) available for the 
Z8 Encore! XP® F0823 Series devices.

Figure 34. 8-Pin Plastic Dual Inline Package (PDIP)
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Ordering Information
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Z8 Encore! XP with 8 KB Flash, 10-Bit Analog-to-Digital Converter

Standard Temperature: 0 °C to 70 °C
Z8F0823PB005SC 8 KB 1 KB 6 12 2 4 1 PDIP 8-pin package
Z8F0823QB005SC 8 KB 1 KB 6 12 2 4 1 QFN 8-pin package
Z8F0823SB005SC 8 KB 1 KB 6 12 2 4 1 SOIC 8-pin package
Z8F0823SH005SC 8 KB 1 KB 16 18 2 7 1 SOIC 20-pin package
Z8F0823HH005SC 8 KB 1 KB 16 18 2 7 1 SSOP 20-pin package
Z8F0823PH005SC 8 KB 1 KB 16 18 2 7 1 PDIP 20-pin package
Z8F0823SJ005SC 8 KB 1 KB 22 18 2 8 1 SOIC 28-pin package
Z8F0823HJ005SC 8 KB 1 KB 22 18 2 8 1 SSOP 28-pin package
Z8F0823PJ005SC 8 KB 1 KB 22 18 2 8 1 PDIP 28-pin package

Extended Temperature: -40 °C to 105 °C
Z8F0823PB005EC 8 KB 1 KB 6 12 2 4 1 PDIP 8-pin package
Z8F0823QB005EC 8 KB 1 KB 6 12 2 4 1 QFN 8-pin package
Z8F0823SB005EC 8 KB 1 KB 6 12 2 4 1 SOIC 8-pin package
Z8F0823SH005EC 8 KB 1 KB 16 18 2 7 1 SOIC 20-pin package
Z8F0823HH005EC 8 KB 1 KB 16 18 2 7 1 SSOP 20-pin package
Z8F0823PH005EC 8 KB 1 KB 16 18 2 7 1 PDIP 20-pin package
Z8F0823SJ005EC 8 KB 1 KB 22 18 2 8 1 SOIC 28-pin package
Z8F0823HJ005EC 8 KB 1 KB 22 18 2 8 1 SSOP 28-pin package
Z8F0823PJ005EC 8 KB 1 KB 22 18 2 8 1 PDIP 28-pin package
Replace C with G for Lead-Free Packaging
PS024314-0308 Ordering Information
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Z8 Encore! XP with 4 KB Flash

Standard Temperature: 0 °C to 70 °C
Z8F0413PB005SC 4 KB 1 KB 6 12 2 0 1 PDIP 8-pin package
Z8F0413QB005SC 4 KB 1 KB 6 12 2 0 1 QFN 8-pin package
Z8F0413SB005SC 4 KB 1 KB 6 12 2 0 1 SOIC 8-pin package
Z8F0413SH005SC 4 KB 1 KB 16 18 2 0 1 SOIC 20-pin package
Z8F0413HH005SC 4 KB 1 KB 16 18 2 0 1 SSOP 20-pin package
Z8F0413PH005SC 4 KB 1 KB 16 18 2 0 1 PDIP 20-pin package
Z8F0413SJ005SC 4 KB 1 KB 24 18 2 0 1 SOIC 28-pin package
Z8F0413HJ005SC 4 KB 1 KB 24 18 2 0 1 SSOP 28-pin package
Z8F0413PJ005SC 4 KB 1 KB 24 18 2 0 1 PDIP 28-pin package

Extended Temperature: -40 °C to 105 °C
Z8F0413PB005EC 4 KB 1 KB 6 12 2 0 1 PDIP 8-pin package
Z8F0413QB005EC 4 KB 1 KB 6 12 2 0 1 QFN 8-pin package
Z8F0413SB005EC 4 KB 1 KB 6 12 2 0 1 SOIC 8-pin package
Z8F0413SH005EC 4 KB 1 KB 16 18 2 0 1 SOIC 20-pin package
Z8F0413HH005EC 4 KB 1 KB 16 18 2 0 1 SSOP 20-pin package
Z8F0413PH005EC 4 KB 1 KB 16 18 2 0 1 PDIP 20-pin package
Z8F0413SJ005EC 4 KB 1 KB 24 18 2 0 1 SOIC 28-pin package
Z8F0413HJ005EC 4 KB 1 KB 24 18 2 0 1 SSOP 28-pin package
Z8F0413PJ005EC 4 KB 1 KB 24 18 2 0 1 PDIP 28-pin package
Replace C with G for Lead-Free Packaging
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Z8 Encore! XP® F0823 Series Development Kit

Z8F08A28100KITG Z8 Encore! XP F082A Series Development Kit (20- and 28-Pin)

Z8F04A28100KITG Z8 Encore! XP F042A Series Development Kit (20- and 28-Pin)

Z8F04A08100KITG Z8 Encore! XP F042A Series Development Kit (8-Pin)

ZUSBSC00100ZACG USB Smart Cable Accessory Kit

ZUSBOPTSC01ZACG Opto-Isolated USB Smart Cable Accessory Kit

ZENETSC0100ZACG Ethernet Smart Cable Accessory Kit
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status register 163
timing 205

OCD commands
execute instruction (12H) 161
read data memory (0DH) 160
read OCD control register (05H) 158
read OCD revision (00H) 158
read OCD status register (02H) 158
read program counter (07H) 159
read program memory (0BH) 160
read program memory CRC (0EH) 161
read register (09H) 159
read runtime counter (03H) 158
step instruction (10H) 161
stuff instruction (11H) 161
write data memory (0CH) 160
write OCD control register (04H) 158
write program counter (06H) 159
write program memory (0AH) 159
write register (08H) 159

on-chip debugger (OCD) 151
on-chip debugger signals 10
ONE-SHOT mode 84
opcode map

abbreviations 189
cell description 188
first 190
second after 1FH 191

Operational Description 21, 31, 35, 53, 67, 87, 
93, 113, 117, 127, 129, 141, 151, 165, 169
OR 177
ordering information 217
ORX 178

P
p 173
packaging

20-pin PDIP 211, 212
20-pin SSOP 212, 215
28-pin PDIP 213
28-pin SOIC 214
8-pin PDIP 209
8-pin SOIC 210

PDIP 214, 215
part selection guide 2
PC 174
PDIP 214, 215
peripheral AC and DC electrical characteristics 
199
pin characteristics 10
Pin Descriptions 7
polarity 173
POP 177
pop using extended addressing 177
POPX 177
port availability, device 35
port input timing (GPIO) 203
port output timing, GPIO 204
power supply signals 10
power-down, automatic (ADC) 118
Power-on and Voltage Brownout electrical 
characteristics and timing 199
Power-On Reset (POR) 23
program control instructions 178
program counter 174
program memory 13
PUSH 177
push using extended addressing 177
PUSHX 177
PWM mode 84, 85
PxADDR register 44
PxCTL register 45

R
R 173
r 173
RA

register address 173
RCF 176
receive

IrDA data 115
receiving UART data-interrupt-driven method 
98
receiving UART data-polled method 97
register 173

ADC control (ADCCTL) 122, 124
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