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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! MCU family of products are the first in a line of Zilog microcontroller 
products based on the 8-bit eZ8 CPU. The Z8 Encore! F083A Series products expand on 
Zilog’s extensive line of 8-bit microcontrollers. The Flash in-circuit programming capabil-
ity allows for faster development time and program changes in the field. The new eZ8 
CPU is upward-compatible with existing Z8 CPU instructions. The rich peripheral set of 
Z8 Encore! F083A Series makes it suitable for a variety of applications including motor 
control, security systems, home appliances, personal electronic devices and sensors.

Features

Z8 Encore! F083A Series MCU include the following key features:

• 20 MHz eZ8 CPU

• Up to 8 KB Flash memory with in-circuit programming capability

• Up to 256 B register RAM

• 100 B nonvolatile data storage (NVDS)

• Up to 23 I/O pins depending upon package

• Internal precision oscillator (IPO)

• External crystal oscillator

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

• Watchdog Timer (WDT) with dedicated internal RC oscillator

• Single-pin, On-Chip Debugger (OCD)

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

• On-chip analog comparator

• Up to 17 interrupt sources

• Voltage Brown-Out protection (VBO)

• Power-On Reset (POR)

• 2.7 V to 3.6 V operating voltage

• Up to thirteen 5 V-tolerant input pins

• 20-pin and 28-pin packages
PS026310-1212 P R E L I M I N A R Y Overview
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Figure 4. Z8F083A Series in 20-Pin QFN Package
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Trim Bit Control

FF6 Trim Bit Address TRMADR 00 126

FF7 Trim Data TRMDR XX 127

Flash Memory Controller

FF8 Flash Control FCTL 00 120

FF8 Flash Status FSTAT 00 121

FF9 Flash Page Select FPS 00 122

Flash Sector Protect FPROT 00 122

FFA Flash Programming Frequency High Byte FFREQH 00 123

FFB Flash Programming Frequency Low Byte FFREQL 00 123

eZ8 CPU

FFC Flags — XX Refer to the 
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

Table 8. Register File Address Map (Continued)

Address (Hex) Register Description Mnemonic Reset (Hex) Page #

Note: XX = Undefined.
PS026310-1212 P R E L I M I N A R Y Register Map
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Port A–D High Drive Enable Subregisters

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

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

Bit 7 6 5 4 3 2 1 0

Field PHDE7 PHDE6 PHDE5 PHDE4 PHDE3 PHDE2 PHDE1 PHDE0

RESET 0 0 0 0 0 0 0 0

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

Address If 04H in Port A–D Address Register, accessible through the Port A–D Control Register

Bit Description 

[7:0]
PHDEx

Port High Drive Enable
0 = The port pin is configured for standard output current drive.
1 = The port pin is configured for high output current drive.

Note: x indicates the specific GPIO port pin number (7–0).
PS026310-1212 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! F083A Series products prioritizes the interrupt 
requests from the on-chip peripherals and the GPIO port pins. The features of the Interrupt 
Controller include the following:

• Seventeen interrupt sources using sixteen unique interrupt vectors

– Twelve GPIO port pin interrupt sources

– Five on-chip peripheral interrupt sources (the comparator output interrupt shares 
one interrupt vector with PA6)

• Flexible GPIO interrupts

– Eight selectable rising- and falling-edge GPIO interrupts

– Four dual-edge interrupts

• Three levels of individually-programmable interrupt priority

• Watchdog Timer is 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 regarding inter-
rupt servicing by the eZ8 CPU, refer to the eZ8 CPU Core User Manual (UM0128), avail-
able for download on www.zilog.com.

Interrupt Vector Listing

Table 34 lists 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 odd program memory address.

Some port interrupts are not available on the 20-pin and 28-pin packages. The ADC inter-
rupt is unavailable on devices not containing an ADC.

Note:
PS026310-1212 P R E L I M I N A R Y Interrupt Controller
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Timer 0–1 Control Registers

The Timer Control registers are 8-bit read/write registers that control the operation of their 
associated counter/timers. 

Time 0–1 Control Register 0

The Timer Control Register 0 (TxCTL0) and the Timer Control Register 1 (TxCTL1) 
determine the timer operating mode. It also includes a programmable PWM deadband 
delay, two bits to configure timer interrupt definition and a status bit to identify, if the most 
recent timer interrupt is caused by an input capture event.

Table 56. Timer 0–1 Control Register 0 (TxCTL0)

Bit 7 6 5 4 3 2 1 0

Field TMODEHI TICONFIG Reserved PWMD INPCAP

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 F06H, F0EH

Bit Description 

[7]
TMODEHI

Timer Mode High Bit
This bit, along with the TMODE field in the TxCTL1 Register, determines the operating 
mode of the timer; it is the most significant bit of the timer mode selection value. For more 
details, see Timer 0–1 Control Register 1 on page 88.

[6:5]
TICONFIG

Timer Interrupt Configuration
This field configures timer interrupt definition.
0x = Timer interrupt occurs on all of the defined reload, compare and input events.
10 = Timer interrupt occurs only on defined input Capture/Deassertion events.
11 = Timer interrupt occurs only on defined Reload/Compare events.

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

[3:1]
PWMD

PWM Delay Value
This field is a programmable delay to control the number of system clock cycles delay 
before the timer output and the timer output complement are forced to their active state.
000 = No delay.
001 = 2-cycle delay.
010 = 4-cycle delay.
011 = 8-cycle delay.
100 = 16-cycle delay.
101 = 32-cycle delay.
110 = 64-cycle delay.
111 = 128-cycle delay.
PS026310-1212 P R E L I M I N A R Y Timer Control Register Definitions
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WDT Reset in Normal Operation

If configured to generate a reset when a time-out occurs, the Watchdog Timer forces the 
device into the system Reset state. The WDT status bit in the Watchdog Timer Control 
Register is set to 1. For more details about system reset, see the Reset and Stop Mode 
Recovery chapter on page 21.

WDT Reset in STOP Mode

If configured to generate a reset when a time-out occurs and the device is in STOP Mode, 
the Watchdog Timer initiates a Stop Mode Recovery. Both the WDT status bit and the 
STOP bit in the Watchdog Timer Control Register are set to 1 following WDT time-out in 
STOP Mode. For more details, see the Reset and Stop Mode Recovery chapter on page 21.

Watchdog Timer Reload Unlock Sequence

Writing the unlock sequence to the Watchdog Timer (WDTCTL) Control Register 
address, unlocks the three Watchdog Timer Reload Byte registers (WDTU, WDTH and 
WDTL) to allow changes to the time-out period. These write operations to the WDTCTL 
Register address produce no effect on the bits in the WDTCTL Register. The locking 
mechanism prevents spurious writes to the reload registers. The following sequence is 
required to unlock the Watchdog Timer Reload Byte registers (WDTU, WDTH and 
WDTL) for write access.

1. Write 55H to the Watchdog Timer Control Register (WDTCTL).

2. Write AAH to the Watchdog Timer Control Register (WDTCTL).

3. Write the Watchdog Timer reload upper byte register (WDTU).

4. Write the Watchdog Timer reload high byte register (WDTH).

5. Write the Watchdog Timer reload low byte register (WDTL).

All three Watchdog Timer Reload registers must be written in the order listed above. 
There must be no other register writes between each of these operations. If a register write 
occurs, the lock state machine resets and no further writes occurs unless the sequence is 
restarted. The value in the Watchdog Timer reload registers is loaded into the counter 
when the Watchdog Timer is first enabled and every time a WDT instruction is executed.
PS026310-1212 P R E L I M I N A R Y Operation
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Comparator

Z8 Encore! F083A Series devices feature a general purpose comparator that compares two 
analog input signals. A GPIO (CINP) pin provides the positive comparator input. The neg-
ative input (CINN) is taken from either an external GPIO pin or from an internal reference. 
The output is available as an interrupt source or is routed to an external pin using the GPIO 
multiplex. The comparator includes the following features:

• Positive input is connected to a GPIO pin

• Negative input is connected to either a GPIO pin or an programmable internal reference

• Output is either an interrupt source or an output to an external pin

Operation

One of the comparator inputs is connected to an internal reference, which is a user select-
able reference and is user programmable with 200 mV resolution. 

The comparator may be powered down to save supply current. For more details, see the 
Power Control Register 0 section on page 32.

As a result of the propagation delay of the comparator, Zilog does not recommend en-
abling the comparator without first disabling interrupts and waiting for the comparator 
output to settle. This delay prevents spurious interrupts after comparator enabling. 

The following sample code 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:
PS026310-1212 P R E L I M I N A R Y Comparator
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Comparator Control Register Definition

The Comparator Control Register (CMPCTL) configures the comparator inputs and sets 
the value of the internal voltage reference. The GPIO pin always used as positive compar-
ator input.

Table 69. Comparator Control Register (CMP0)

Bit 7 6 5 4 3 2 1 0

Field Reserved INNSEL REFLVL Reserved

RESET 0 0 0 1 0 1 0 0

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

Address F90H

Bit Description 

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

[6]
INNSEL

Signal Select for Negative Input
0 = internal reference disabled, GPIO pin used as negative comparator input.
1 = internal reference enabled as negative comparator input.

[5:2]
REFLVL

Internal Reference Voltage Level
This reference is independent of the ADC voltage reference.
0000 = 0.0 V.
0001 = 0.2 V.
0010 = 0.4 V.
0011 = 0.6 V.
0100 = 0.8 V.
0101 = 1.0 V (Default).
0110 = 1.2 V.
0111 = 1.4 V.
1000 = 1.6 V.
1001 = 1.8 V.
1010–1111 = Reserved.

[1:0] Reserved
These bits are reserved and must be programmed to 00.
PS026310-1212 P R E L I M I N A R Y Comparator Control Register Definition
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The bit values used in Table 88 are set at the factory; no calibration is required.

The F083A Series’ on-chip Flash memory only guarantees write operations with a voltage 
supply over 2.7 V. Write operations below 2.7 V may cause unpredictable results.

Trim Bit Address 0006H

Table 89. VBO Trim Definition

VBO_TRIM
Trigger

Voltage Level

000 1.7

001 1.6

101 2.2

110 2.0

100 2.4

111 1.8

Table 90. Trim Option Bits at 0006H (TCLKFLT)

Bit 7 6 5 4 3 2 1 0

Field DivBy4 Reserved DlyCtl1 DlyCtl2 DlyCtl3 Reserved FilterSel1 FilterSel0

RESET 0 1 0 0 0 1 0 0

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

Address Information Page Memory 0026H

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

Bit Description 

[7]
DivBy4

Output Frequency Selection
0 = Output frequency is input frequency.
1 = Output frequency is 1/4 of the input frequency.

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

[5:3]
DlyCtlx

Delay Control
Filtered 3-bit pulse width selection. For 3.3V operation, see Table 91.

Notes: x indicates bit values 3–1; y indicates bit values 1–0.

Note:
PS026310-1212 P R E L I M I N A R Y Trim Bit Address Space
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[5]
WDTEN

Watchdog Timer Oscillator Enable
1 = Watchdog Timer Oscillator is enabled.
0 = Watchdog Timer Oscillator is disabled.

[4]
POFEN

Primary Oscillator Failure Detection Enable
1 = Failure detection and recovery of primary oscillator is enabled.
0 = Failure detection and recovery of primary oscillator is disabled.

[3]
WDFEN

Watchdog Timer Oscillator Failure Detection Enable
1 = Failure detection of Watchdog Timer Oscillator is enabled.
0 = Failure detection of Watchdog Timer Oscillator is disabled.

[2:0]
SCKSEL

System Clock Oscillator Select
000 = Internal precision oscillator functions as system clock at 20 MHz.
001 = Internal precision oscillator functions as system clock at 119 kHz.
010 = Crystal oscillator or external RC oscillator functions as system clock.
011 = Watchdog Timer Oscillator functions as system clock.
100 = External clock signal on PB3 functions as system clock.
101 = Reserved.
110 = Reserved.
111 = Reserved.

Bit Description (Continued)
PS026310-1212 P R E L I M I N A R Y Oscillator Control Register Definitions
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Packaging

Zilog’s F083A Series of MCUs includes the Z8F043A and Z8F083A devices, which are 
available in the following packages:

• 20-Pin Quad Flat No-Lead Package (QFN)

• 20-pin Small Outline Integrated Circuit Package (SOIC)

• 20-pin Plastic Dual-Inline Package (PDIP)

• 20-pin Small Shrink Outline Package (SSOP)

• 28-Pin Quad Flat No-Lead Package (QFN)

• 28-pin Small Outline Integrated Circuit Package (SOIC)

• 28-pin Plastic Dual-Inline Package (PDIP)

• 28-pin Small Shrink Outline Package (SSOP)

Current diagrams for each of these packages are published in Zilog’s Packaging Product 
Specification (PS0072), which is available free for download from the Zilog website.

http://www.zilog.com/docs/PS0072.pdf
http://www.zilog.com/docs/PS0072.pdf
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Hex Address: F05

Hex Address: F06

Hex Address: F07

Hex Address: F08

Table 136. Timer 0 PWM Low Byte Register (T0PWML)

Bit 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

Address F05H

Table 137. Timer 0 Control Register 0 (T0CTL0)

Bit 7 6 5 4 3 2 1 0

Field TMODEHI TICONFIG Reserved PWMD INPCAP

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 F06H

Table 138. Timer 0 Control Register 1 (T0CTL1)

Bit 7 6 5 4 3 2 1 0

Field TEN TPOL PRES TMODE

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 F07H

Table 139. Timer 1 High Byte Register (T1H)

Bit 7 6 5 4 3 2 1 0

Field TH

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 F08H
PS026310-1212 P R E L I M I N A R Y Timer 0
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Hex Address: F83

Hex Address: F84

Hex Address: F85

This address is reserved.

Oscillator Control

For more information about the Oscillator Control registers, see the Oscillator Control 
Register Definitions section on page 154.

Hex Address: F86

Table 155. LED Drive Level High Register (LEDLVLH)

Bit 7 6 5 4 3 2 1 0

Field LEDLVLH[7:0]

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 F83H

Table 156. LED Drive Level Low Register (LEDLVLL)

Bit 7 6 5 4 3 2 1 0

Field LEDLVLL[7:0]

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 F84H

Table 157. Oscillator Control Register (OSCCTL)

Bit 7 6 5 4 3 2 1 0

Field INTEN XTLEN WDTEN POFEN WDFEN SCKSEL

RESET 1 0 1 0 0 0 0 0

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

Address F86H
PS026310-1212 P R E L I M I N A R Y Oscillator Control
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Hex Address: FC5

Hex Address: FC6

Hex Address: FC7

Hex Address: FC8

Table 164. IRQ1 Enable Low Bit Register (IRQ1ENL)

Bit 7 6 5 4 3 2 1 0

Field PA7ENL PA6CENL PA5ENL PA4ENL PA3ENL PA2ENL PA1ENL PA0ENL

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 FC5H

Table 165. Interrupt Request 2 Register (IRQ2)

Bit 7 6 5 4 3 2 1 0

Field Reserved PC3I PC2I PC1I PC0I

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 FC6H

Table 166. IRQ2 Enable High Bit Register (IRQ2ENH)

Bit 7 6 5 4 3 2 1 0

Field Reserved C3ENH C2ENH C1ENH C0ENH

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 FC7H

Table 167. IRQ2 Enable Low Bit Register (IRQ2ENL)

Bit 7 6 5 4 3 2 1 0

Field Reserved C3ENL C2ENL C1ENL C0ENL

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 FC8H
PS026310-1212 P R E L I M I N A R Y Interrupt Controller
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Hex Address: FF1

Hex Address: FF2

Hex Address: FF3

Hex Addresses: FF4–FF5

This address range is reserved.

Table 188. Watchdog Timer Reload Upper Byte Register (WDTU)

Bit 7 6 5 4 3 2 1 0

Field WDTU

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 FF1H

Note: *R = Read returns the current WDT count value; W = Write sets the appropriate reload value.

Table 189. Watchdog Timer Reload High Byte Register (WDTH)

Bit 7 6 5 4 3 2 1 0

Field WDTH

RESET 0 0 0 0 0 1 0 0

R/W R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W*

Address FF2H

Note: *R = Read returns the current WDT count value; W = Write sets the appropriate reload value.

Table 190. Watchdog Timer Reload Low Byte Register (WDTL)

Bit 7 6 5 4 3 2 1 0

Field WDTL

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 FF3H

Note: *R = Read returns the current WDT count value; W = Write sets the appropriate reload value.
PS026310-1212 P R E L I M I N A R Y Watchdog Timer (WDT)
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general-purpose I/O 33
GPIO 4, 33

alternate functions 34
architecture 33
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input data sample timing 194
interrupts 39
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port availability by device 33
port input timing 194
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H
H 165
HALT 168
halt mode 31, 168
hexadecimal number prefix/suffix 165

I
I2C 4
IM 164
immediate data 164
immediate operand prefix 165
INC 166
increment 166
increment word 166
INCW 166
indexed 165
indirect address prefix 165
indirect register 164

indirect register pair 164
indirect working register 164
indirect working register pair 164
instruction set, ez8 CPU 162
instructions

ADC 166
ADCX 166
ADD 166
ADDX 166
AND 169
ANDX 169
arithmetic 166
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BIT 167
bit manipulation 167
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LDCI 167, 168
LDE 168
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load 168
logical 169
MULT 167
NOP 168
OR 169
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POP 168
POPX 168
program control 169
PUSH 168
PUSHX 168
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RET 169
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SRL 170
SRP 168
STOP 168
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SWAP 170
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interrupt request 1 register 60
interrupt request 2 register 61
interrupt return 169
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IR 164
Ir 164
IRET 169
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IRQ1 enable high and low bit registers 63
IRQ2 enable high and low bit registers 64
IRR 164
Irr 164

J
JP 169
jump, conditional, relative, and relative conditional 
169

L
LD 168
LDC 168
LDCI 167, 168
LDE 168
LDEI 167, 168
LDX 168
LEA 168
load 168
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