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ew

Zilog's Z8 Encore! MCU family of products are thefirst in aline of Zilog microcontroller
products based on the 8-bit 28 CPU. The Z8 Encore! FO830 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 changesin the field. The new eZ8
CPU is upward-compatible with existing Z8 CPU instructions. The rich peripheral set of
Z8 Encore! FO830 Series makes it suitable for avariety of applications including motor
control, security systems, home appliances, personal electronic devices and sensors.

es

The key features of Z8 Encore! FO830 Series MCU include:

e 20MHzez8 CPU

¢ Upto 12KB Flash memory with in-circuit programming capability
* Upto256B register RAM

* 64B Nonvolatile Data Storage (NVDS)

e Upto 25 1/0 pins depending upon package

* Interna Precision Oscillator (1PO)

e External crystal oscillator

* Two enhanced 16-hit timers with capture, compare and PWM capability
e Watchdog Timer (WDT) with dedicated internal RC oscillator

* Single-pin, On-Chip Debugger (OCD)

* Optiona 8-channel, 10-bit Analog-to-Digital Converter (ADC)

*  On-chip analog comparator

e Upto 17 interrupt sources

* Voltage Brown-Out (VBO) protection

¢ Power-On Reset (POR)

e 2.7V t0 3.6V operating voltage

¢ Upto thirteen 5V-tolerant input pins

* 20- and 28-pin packages

* (0°Cto+70°C standard temperature range and —40°C to +105°C extended temperature
operating ranges

Overview
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Part Selection Guide

Table 1 lists the basic features available for each device within the Z8 Encore! FO830
Series product line. See the Ordering Information chapter on page 200 for details.

Table 1. Z8 Encore! FO830 Series Family Part Selection Guide

Part Flash RAM NVDS
Number (KB) (B) (64B) ADC
Z8F1232 12 256 No Yes
Z8F1233 12 256 No No
Z8F0830 8 256 Yes Yes
Z8F0831 8 256 Yes No
Z8F0430 4 256 Yes Yes
Z8F0431 4 256 Yes No
Z8F0230 2 256 Yes Yes
Z8F0231 2 256 Yes No
Z8F0130 1 256 Yes Yes
Z8F0131 1 256 Yes No

PS025114-1314 Part Selection Guide
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Figure 1 displays ablock diagram of the Z8 Encore! FO830 Series architecture.

System Oscillator | XTAL/RC
Clock Control < Oscillator
A
Internal
> Precision
Oscillator
| on-Cchip - Low Pc_)wer
Y h
A
POR/VBO \
Séﬁ Interrupt & Reset WDT
< > b Controller
Controller
A A A A A
€ Y ’
Memory Bus 0 1
‘Reglster Bus v Y , Y v N
- A A A A A A -
Y \ Y Y \AA | Yy
Timers Comparator ADC NVDS Flash RAM
P Controller Controller Controller
A A
A A A
\ Y Y
Flash Memory RAM
Y Y
GPIO

PS025114-1314

Figure 1. Z8 Encore! FO830 Series Block Diagram
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CPU and Peripheral Overview

The eZ8 CPU, Zilog's latest 8-bit CPU, meets the continuing demand for faster and more
code-efficient microcontrollers. The e28 CPU executes a superset of the original Z8
instruction set. The 28 CPU features include:

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

Software stack allows much greater depth in subroutine calls and interrupts than hard-
ware stacks

Compatible with existing Z8 CPU code
Expanded internal register file allows access up to 4KB

New instructions improve execution efficiency for code devel oped using high-level
programming languages, including C

Pipelined instruction fetch and execution

New instructions for improved performanceincluding BIT, BSWAR, 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

210 9 clock cycles per instruction

For more information about the 28 CPU, refer to the e28 CPU Core User Manual
(UMOQ128), which is available for download on www.zilog.com.

General Purpose Input/Output

The Z8 Encore! FO830 Series features up to 25 port pins (Ports A-D) for general-purpose
input/output (GPIO). The number of GPIO pins availableis afunction of package. Each
pinisindividually programmable.

Flash Controller

The Flash Controller programs and erases the Flash memory. It also supports protection
against accidental programming and erasure.

PS025114-1314

CPU and Peripheral Overview
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Nonvolatile Data Storage

The Nonvolatile Data Storage (NVDS) function uses a hybrid hardware/software scheme
to implement a byte-programmable data memory and is capable of storing about 100,000
write cycles.

Internal Precision Oscillator
The Internal Precision Oscillator (IPO) function, with an accuracy of £4% full voltage/
temperature range, is atrimmable clock source that requires no external components.
External Crystal Oscillator
The crystal oscillator circuit provides highly accurate clock frequencies using an external
crystal, ceramic resonator or RC network.
10-Bit Analog-to-Digital Converter
The optional Analog-to-Digital Converter (ADC) converts an analog input signal to a 10-
bit binary number. The ADC accepts inputs from eight different analog input pins.
Analog Comparator

The analog comparator compares the signal at an input pin with either an internal pro-
grammable reference voltage or with asignal at the second input pin. The comparator out-
put is used either to drive alogic output pin or to generate an interrupt.

Timers

Two enhanced 16-bit reloadable timers can be used for timing/counting events or for
motor control operations. These timers provide a 16-bit programmable rel oad counter and
operatein ONE-SHOT, CONTINUOUS, GATED, CAPTURE, CAPTURE RESTART,
COMPARE, CAPTURE and COMPARE, PWM SINGLE OUTPUT and PWM DUAL
OUTPUT Modes.

Interrupt Controller

The Z8 Encore! FO830 Series products support seventeen interrupt sources with sixteen
interrupt vectors: up to five internal peripheral interrupts and up to twelve GPIO inter-
rupts. These interrupts have three levels of programmable interrupt priority.

PS025114-1314 CPU and Peripheral Overview
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Reset Controller

On-

The Z8 Encore! FO830 Series products are reset using any one of the following: the
RESET pin, Power-On Reset, Watchdog Timer (WDT) time-out, Stop Mode exit or Volt-
age Brown-Out (VBO) warning signal. The RESET pinisbidirectional; i.e., it functions as
areset source aswell as areset indicator.

Chip Debugger

The Z8 Encore! FO830 Series products feature an integrated On-Chip Debugger (OCD).
The OCD provides arich set of debugging capabilities, such as reading and writing regis-
ters, programming Flash memory, setting breakpoints and executing code. The OCD uses
one single-pin interface for communication with an external host.

Acronyms and Expansions

PS025114-1314

This document references a number of acronyms; each is expanded in Table 2 for the
reader’s understanding.

Table 2. Acronyms and Expansions

Acronyms Expansions

ADC Analog-to-Digital Converter
NVDS Nonvolatile Data Storage

WDT Watchdog Timer

GPIO General-Purpose Input/Output
OCD On-Chip Debugger

POR Power-On Reset

VBO Voltage Brown-Out

IPO Internal Precision Oscillator
PDIP Plastic Dual Inline Package
SOIC Small Outline Integrated Circuit
SSOP Small Shrink Outline Package
QFN Quad Flat No Lead

IRQ Interrupt request

ISR Interrupt service routine

MSB Most significant byte

LSB Least significant byte

PWM Pulse Width Modulation

SAR Successive Approximation Regis-

Acronyms and Expansions


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

Z8 Encore!® FO830 Series
Product Specification

Pin Description

The Z8 Encore! FO830 Series products are available in avariety of package stylesand pin
configurations. This chapter describes the signals and the pin configurations for each of
the package styles. For information about the physical package specifications, see the

Packaging chapter on page 199.

Available Packages

Table 3 lists the package styles that are available for each device in the Z8 Encore! FO830
Series product line.

Table 3. Z8 Encore! FO830 Series Package Options

Part 20-pin  20-pin  20-pin  20-pin  28-pin  28-pin  28-pin  28-pin
Number ADC QFN SOIC SSOP PDIP QFN SOIC SSOP PDIP
Z8F1232 Yes X X X X X X X X
Z8F1233 No X X X X X X X X
Z8F0830 Yes X X X X X X X X
Z8F0831 No X X X X X X X X
Z8F0430 Yes X X X X X X X X
Z8F0431 No X X X X X X X X
Z8F0230 Yes X X X X X X X X
Z8F0231 No X X X X X X X X
Z8F0130 Yes X X X X X X X X
Z8F0131 No X X X X X X X X

Pin Configurations

Figures 2 and 3 display the pin configurations of all of the packages available in the Z8
Encore! FO830 Series. See Table 4 on page 11 for adescription of the signals. Analog
input aternate functions (ANAX) are not available on the following devices:

e Z8F0831
e Z8F0431
e Z8F0131
* Z8F0231
e Z8F1233

PS025114-1314 Pin Description
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The analog supply pins (AVpp and AV gg) are also not available on these parts and are

replaced by PB6 and PB7.

At reset, by default, all pinsof Port A, B and C arein Input state. The alternate functional-
ity isaso disabled, so the pins function as general purpose input ports until programmed
otherwise. At power-up, the Port DO pin defaults to the RESET Alternate function.

The pin configurations listed are preliminary and subject to change based on manufactur-

ing limitations.

PB1/ANA1 —
PB2/ANA2 —
PB3/CLKIN/ANA3 —
Vbp
PAO/TOIN/TOOUT/X |y —
PA1/TOOUT/XOUT —
Vss

PA2 —

PA3 —

PA4 —

© 0 N O O~ WN P

=
o

20
19
18
17
16
15
14
13
12
11

PBO/ANAO
PC3/COUT/LED
PC2/ANAB/LED
PC1/ANA5/CINN/LED
PCO/ANA4/CINP/LED
DBG

RESET/PDO
PA7/T1LOUT
PA6/T1IN/TIOUT
PA5

Figure 2. Z8F0830 Series in 20-Pin SOIC, SSOP, PDIP Package

PB2/ANA2 —
PB4/ANA7 —
PB5/Vger —
PB3/CLKIN/ANA3 —
(PB6) AVpp —

Vbp ]
PAO/TOIN/TOOUT/X;, —
PAL/TOOUT/Xour —
Vss

(PB7) AVgg —

PA2 —

PA3 —

PA4 —

PA5 —

© 0N O Ul & W N P

e o =
A WN R O

28
27
26
25
24
23
22
21
20
19
18
17
16
15

PB1/ANAL
PBO/ANAO
PC3/COUT/LED
PC2/ANAG/LED
PC1/ANA5/CINN/LED
PCO/ANA4/CINP/LED
DBG

RESET/PDO
PC7/LED

PC6/LED
PA7/T10UT
PC5/LED

PC4/LED
PA6/T1IN/TIOUT

Figure 3. Z8F0830 Series in 28-Pin SOIC, SSOP, PDIP Package
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PA7/T1OUT
PAG/T1IN/TIOUT
PA5

PA4

PA3

Figure 4. Z8F0830 Series in 20-Pin QFN Package
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Figure 5. Z8F0830 Series in 28-Pin QFN Package
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Signal Descriptions

Table 4 describes the Z8 Encore! FO830 Series signals. See the Pin Configurations section
on page 7 to determine the signals available for each specific package style.

Table 4. Signal Descriptions

Signal
Mnemonic I/O Description

General-Purpose 1/0O Ports A-D

PA[7:0] I/0 Port A. These pins are used for general purpose I/O.

PB[7:0] I/O Port B. These pins are used for general purpose I/O. PB6 and PB7 are
available only in those devices without an ADC.

PC[7:0] I/O Port C. These pins are used for general purpose /0.

PDIO] I/O Port D. This pin is used for general purpose output only.

Note: PB6 and PB7 are only available in 28-pin packages without ADC. In 28-pin packages with ADC, they are re-
placed by AVpp and AVgs.

Timers

TOOUT/T10UT 0] Timer output 0—1. These signals are the output from the timers.

TOOUT/T10UT @) Timer complement output 0—1. These signals are output from the timers in
PWM DUAL OUTPUT Mode.

TOIN/T1IN I Timer Input 0-1. These signals are used as the capture, gating and counter
inputs. The TOIN signal is multiplexed TOOUT signals.

Comparator

CINP/CINN I Comparator inputs. These signals are the positive and negative inputs to
the comparator.

CouT 0] Comparator output. This is the output of the comparator.

Analog

ANA[7:0] I Analog port. These signals are used as inputs to the analog-to-digital con-
verter (ADC).

VREE /0 Analog-to-digital converter reference voltage input.

Note: When configuring ADC using external Vgrgg, PB5 is used as Vggg in
28-pin package.

Note: The AVpp and AVgg signals are available only in the 28-pin packages with ADC. They are replaced by PB6
and PB7 on 28-pin packages without ADC.

PS025114-1314 Signal Descriptions
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Table 4. Signal Descriptions (Continued)

Signal

Mnemonic I/O Description

Oscillators

XIN I External crystal input. This is the input pin to the crystal oscillator. A crystal
can be connected between it and the XOUT pin to form the oscillator. In
addition, this pin is used with external RC networks or external clock drivers
to provide the system clock.

Xout o External crystal output. This pin is the output of the crystal oscillator. A crys-
tal can be connected between it and the XIN pin to form the oscillator.

Clock Input

CLKn I Clock input signal. This pin may be used to input a TTL-level signal to be
used as the system clock.

LED Drivers

LED @) Direct LED drive capability. All Port C pins have the capability to drive an

LED without any other external components. These pins have programma-
ble drive strengths set by the GPIO block.

On-Chip Debugger

DBG I/O Debug. This signal is the control and data input and output to and from the
On-Chip Debugger.
Caution: The DBG pin is open-drain and requires an external pull-up resis-
tor to ensure proper operation.

Reset

RESET I/O RESET. Generates a reset when asserted (driven Low). Also serves as a

reset indicator; the Z8 Encore! forces this pin low when in reset. This pin is
open-drain and features an enabled internal pull-up resistor.

Power Supply

Vpp I Digital power supply.
AVpp I Analog power supply.
Vgsg I Digital ground.
AVgg I Analog ground.

Note: The AVpp and AVgg signals are available only in the 28-pin packages with ADC. They are replaced by PB6
and PB7 on 28-pin packages without ADC.

PS025114-1314
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Table 5 provides detailed characteristics of each pin available on the Z8 Encore! FO830
Series 20- and 28-pin devices. Datain Table 5 are sorted al phabetically by the pin symbol

mnemonic.

Table 5. Pin Characteristics (20- and 28-pin Devices)

Active
Low or Internal  Schmitt-
Symbol Reset Active Tristate Pull-Up or Trigger Open Drain 5V
Mnemonic Direction Direction  High Output Pull-Down Input Output  Tolerance
AVpp N/A N/A N/A N/A N/A N/A N/A N/A
AVgg N/A N/A N/A N/A N/A N/A N/A NA
DBG I/O I N/A Yes No Yes Yes Yes
PA[7:0] I/O I N/A Yes Programma-  Yes Yes, PA[7:2]
ble pull-up Programma- only
ble
PB[7:0] I/O I N/A Yes Programma-  Yes Yes, PB[7:6]
ble pull-up Programma- only
ble
PC[7:0] I/0 I N/A Yes Programma-  Yes Yes, PC[7:3]
ble pull-up Programma- only
ble
RESET/PDO le] I/O Low (in Yes Programma- Yes Programma- Yes
(defaults RESET  (PDO ble for PDO; ble for PDO;
to mode) only) always on always on
RESET) for RESET for RESET
Vobp N/A N/A N/A N/A N/A N/A
Vsg N/A N/A N/A N/A N/A N/A
} Note: PB6 and PB7 are available only in devices without an ADC function.

PS025114-1314
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Address Space

The eZ8 CPU can access the following three distinct address spaces:

* Theregister file addresses access for the general purpose registers and the e28 CPU,
peripheral and general purpose I/O port control registers

* The program memory addresses access for al of the memory locations having execut-
able code and/or data

* Thedatamemory addresses accessfor al of the memory locations containing only the
data

The following sections describe these three address spaces. For more information about
the eZ28 CPU and its address space, refer to the e28 CPU Core User Manual (UM0128),
which is available for download at www.zilog.com.

Register File

The register file address space in the Z8 Encore! MCU is4KB (4096 bytes). The register
file consists of two sections: control registers and general -purpose registers. When instruc-
tions are executed, registers defined as source are read and registers defined as destina-
tions are written. The architecture of the 28 CPU allows all general purpose registers to
function as accumulators, address pointers, index registers, stack areas or scratch pad
memory.

The upper 256 bytes of the 4KB register file address space are reserved for controlling the
eZ8 CPU, on-chip peripherals and the 1/O ports. These registers are located at addresses
from FOOh to FFFh. Some of the addresses within the 256B Control Register section are
reserved (unavailable). Reading from areserved register file address returns an undefined
value. Writing to reserved register file addresses is not recommended and can produce
unpredictable results.

Theon-chip RAM always begins at address000h in the register file address space. The Z8
Encore! FO830 Series devices contain up to 256B of on-chip RAM. Reading from register
file addresses outside the available RAM addresses (and not within the Control Register
address space), returns an undefined value. Writing to these register file addresses has no
effect.

PS025114-1314 Address Space
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The €28 CPU supports 64K B of program memory address space. The Z8 Encore! FO830
Series devices contain 1KB to 12KB of on-chip Flash memory in the program memory
address space, depending on the device. Reading from program memory addresses outside
the available Flash memory address range returns FFh. Writing to these unimplemented
program memory addresses produces no effect. Table 6 shows a program memory map for

the Z8 Encore! FO830 Series products.

Table 6. Z8 Encore! FO830 Series Program Memory Maps

Program Memory Address (Hex) Function

Z8F0830 and Z8F0831 Products

0000-0001 Flash Option Bits
0002-0003 Reset Vector
0004-003D Interrupt Vectors*
O003E-1FFF Program Memory
Z8F0430 and Z8F0431 Products
0000-0001 Flash Option Bits
0002-0003 Reset Vector
0004-003D Interrupt Vectors*
003E-OFFF Program Memory
Z8F0130 and Z8F0131 Products
0000-0001 Flash Option Bits
0002-0003 Reset Vector
0004-003D Interrupt Vectors*
003E-03FF Program Memory
Z8F0230 and Z8F0231 Products
0000-0001 Flash Option Bits
0002-0003 Reset Vector
0004-003D Interrupt Vectors*
003E-07FF Program Memory

Note: *See Table 34 on page 54 for a list of interrupt vectors.

PS025114-1314
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Data Memory

The Z8 Encore! FO830 Series does not use the 28 CPU’s 64K B data memory address
space.

Flash Information Area

Table 7 maps the Z8 Encore! FO830 Series Flash information area. The 128-byte informa-
tion areais accessed, by setting bit 7 of the Flash Page Select Register to 1. When accessis
enabled, the Flash information area is mapped into program memory and overlays these
128 bytes at addresses FE0Oh to FE7Fh. When information area accessis enabled, all
reads from these program memory addresses return information area data rather than pro-
gram memory data. Access to the Flash information areais read-only.

Table 7. Z8 Encore! FO830 Series Flash Memory Information Area Map

PS025114-1314

Program

Memory

Address (Hex) Function

FEOO-FE3F Zilog option bits

FE40-FE53 Part Number
20-character ASCII alphanumeric code
Left-justified and filled with Fh

FE54-FESF Reserved

FE60-FE7F Reserved

FE80—-FFFF Reserved

Data Memory
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Table 8 provides an address map of the Z8 Encore! FO830 Series register file. Not all
devices and package stylesin the Z8 Encore! FO830 Series support the ADC or all of the

GPIO ports. Consider registers for unimplemented peripherals as reserved.

Table 8. Register File Address Map

Address (Hex) Register Description Mnemonic  Reset (Hex) Page No.
General Purpose RAM

000-0FF General purpose register file RAM — XX

100-EFF Reserved — XX

Timer O

FOO Timer 0 high byte TOH 00 83
FO1 Timer O low byte TOL 01 83
F02 Timer O reload high byte TORH FF 85
FO3 Timer O reload low byte TORL FF 85
Fo4 Timer 0 PWM high byte TOPWMH 00 86
FO5 Timer 0 PWM low byte TOPWML 00 86
F06 Timer O control O TOCTLO 00 87
FO7 Timer O control 1 TOCTL1 00 88
Timer 1

FO8 Timer 1 high byte T1H 00 83
F09 Timer 1 low byte TiL 01 83
FOA Timer 1 reload high byte T1RH FF 85
FOB Timer 1 reload low byte T1RL FF 85
FOC Timer 1 PWM high byte T1PWMH 00 86
FOD Timer 1 PWM low byte T1PWML 00 86
FOE Timer 1 control O T1CTLO 00 87
FOF Timer 1 control 1 T1CTL1 00 83
F10-F6F Reserved — XX
Analog-to-Digital Converter (ADC)

F70 ADC control 0 ADCCTLO 00 102
F71 Reserved — XX

F72 ADC data high byte ADCD_H XX 103

Note: XX = Undefined.

PS025114-1314
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Table 8. Register File Address Map (Continued)

Z8 Encore!® F0830 Series

Product Specification

Address (Hex) Register Description Mnemonic  Reset (Hex) Page No.
Analog-to-Digital Converter (ADC, cont’'d)

F73 ADC data low bits ADCD_L XX 103
F74 ADC sample settling time ADCSST OF 104
F75 ADC sample time ADCST 3F 105
F76 Reserved — XX

F77-F7F Reserved — XX

Low Power Control

F80 Power control 0 PWRCTLO 88 32
F81 Reserved — XX

LED Controller

F82 LED drive enable LEDEN 00 51
F83 LED drive level high LEDLVLH 00 51
F84 LED drive level low LEDLVLL 00 52
F85 Reserved — XX

Oscillator Control

F86 Oscillator control OSCCTL A0 154
F87—-F8F Reserved — XX

Comparator O

F90 Comparator 0 control CMPO 14 107
F91-FBF Reserved — XX

Interrupt Controller

FCO Interrupt request 0 IRQO 00 58
FC1 IRQO enable high bit IRQOENH 00 61
FC2 IRQO enable low Bit IRQOENL 00 61
FC3 Interrupt request 1 IRQ1 00 59
FC4 IRQ1 enable high bit IRQ1ENH 00 62
FC5 IRQ1 enable low bit IRQLENL 00 63
FC6 Interrupt request 2 IRQ2 00 60
FC7 IRQ2 enable high bit IRQ2ENH 00 64
FC8 IRQ2 enable low bit IRQ2ENL 00 64
FC9-FCC Reserved — XX

FCD Interrupt edge select IRQES 00 66

Note: XX = Undefined.

PS025114-1314
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Table 8. Register File Address Map (Continued)

Address (Hex) Register Description Mnemonic  Reset (Hex) Page No.
Interrupt Controller (cont’d)
FCE Shared interrupt select IRQSS 00 66
FCF Interrupt control IRQCTL 00 67
GPIO Port A
FDO Port A address PAADDR 00 39
FD1 Port A control PACTL 00 41
FD2 Port A input data PAIN XX 41
FD3 Port A output data PAOUT 00 41
GPIO Port B
FD4 Port B address PBADDR 00 39
FD5 Port B control PBCTL 00 41
FD6 Port B input data PBIN XX 41
FD7 Port B output data PBOUT 00 41
GPIO Port C
FD8 Port C address PCADDR 00 39
FD9 Port C control PCCTL 00 41
FDA Port C input data PCIN XX 41
FDB Port C output data PCOUT 00 41
GPIO Port D
FDC Port D address PDADDR 00 39
FDD Port D control PDCTL 00 41
FDE Reserved — XX
FDF Port D output data PDOUT 00 41
FEO-FEF Reserved — XX
Watchdog Timer (WDT)
FFO Reset status RSTSTAT XX 95
Watchdog Timer control WDTCTL XX 95
FF1 Watchdog Timer reload upper byte WDTU FF 96
FF2 Watchdog Timer reload high byte WDTH FF 96
FF3 Watchdog Timer reload low byte WDTL FF 97
FF4-FF5 Reserved — XX

Note: XX = Undefined.

PS025114-1314

Register Map
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Table 8. Register File Address Map (Continued)

20

Address (Hex) Register Description Mnemonic  Reset (Hex) Page No.
Trim Bit Control
FF6 Trim bit address TRMADR 00 126
FF7 Trim data TRMDR XX 127
Flash Memory Controller
FF8 Flash control FCTL 00 119
FF8 Flash status FSTAT 00 120
FF9 Flash page select FPS 00 121
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
FFD Register pointer RP XX eZ8 CPU
FFE Stack pointer high byte SPH XX %
FFF Stack pointer low byte SPL XX (UM0128)

Note: XX = Undefined.

PS025114-1314
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Reset and Stop Mode Recovery

The reset controller in the Z8 Encore! FO830 Series controls RESET and Stop Mode
Recovery operations. In atypical operation, the following events can cause areset:

* 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)

e External RESET pin assertion (when the alternate RESET function is enabled by the
GPIO register)

*  On-Chip Debugger initiated reset (OCDCTL[Q] set to 1)

When the device isin Stop Mode, a Stop Mode Recovery event isinitiated by either of the
following occurrences:

e A Watchdog Timer time-out
* A GPIO port input pin transition on an enabled Stop Mode Recovery source

The VBO circuitry on the device generates a VBO reset when the supply voltage drops
below a minimum safe level.

Reset Types

The Z8 Encorel FO830 Series provides different types of Reset operations. Stop Maode
Recovery is considered aform of reset. Table 9 lists the types of resets and their operating
characteristics. The duration of a system reset islonger if the external crystal oscillator is
enabled by the Flash option bits; the result is additional time for oscillator startup.

PS025114-1314 Reset and Stop Mode Recovery
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Table 9. Reset and Stop Mode Recovery Characteristics and Latency

Reset Characteristics and Latency

Reset Type Control Registers eZ8 CPU Reset Latency (Delay)
System Reset Reset (as applicable) Reset About 66 Internal Precision Oscillator
Cycles
System Reset with Crystal Reset (as applicable) Reset About 5000 Internal Precision Oscillator
Oscillator Enabled Cycles
Stop Mode Recovery Unaffected, except Reset About 66 Internal Precision Oscillator
WDT_CTL and cycles
OSC_CTL registers
Stop Mode Recovery with Unaffected, except Reset About 5000 Internal Precision Oscillator
crystal oscillator enabled WDT_CTL and cycles

OSC_CTL registers

During a system RESET or Stop Mode Recovery, the Z8 Encore! FO830 Seriesdeviceis
held in reset for about 66 cycles of the Internal Precision Oscillator. If the crystal oscillator
is enabled in the Flash option bits, the reset period is increased to about 5000 | PO cycles.
When areset occurs because of alow voltage condition or Power-On Reset, the reset delay
is measured from the time that the supply voltage first exceeds the POR level (discussed
later in this chapter). If the external pin reset remains asserted at the end of the reset
period, the device remainsin reset until the pin is deasserted.

At the beginning of reset, all GPIO pins are configured as inputs with pull-up resistor dis-
abled, except PDO which is shared with the reset pin. On reset, the Port DO pin is config-
ured as a bidirectional open-drain reset. Thispinisinternally driven low during port reset,
after which the user code may reconfigure this pin as ageneral purpose output.

During reset, the €28 CPU and on-chip peripherals are idle; however, the on-chip crystal
oscillator and Watchdog Timer Oscillator continues to run.

On reset, control registers within the register file that have a defined reset value are loaded
with their reset values. Other control registers (including the Stack Pointer, Register
Pointer and Flags) and general purpose RAM are undefined following the reset. The eZ8
CPU fetches the reset vector at program memory addresses 0002h and 0003h and loads
that value into the program counter. Program execution begins at the reset vector address.

Because the control registers are reinitialized by a system reset, the system clock after
reset is always the IPO. User software must reconfigure the oscillator control block, to
enable and select the correct system clock source.

PS025114-1314 Reset Types


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

Z8 Encore!® FO830 Series
Product Specification

23

Reset Sources

Table 10 lists the possible sources of a system reset.

Table 10. Reset Sources and Resulting Reset Type

Operating Mode Reset Source Special Conditions
Normal or Halt Power-On Reset/Voltage Brown-Out Reset delay begins after supply voltage
modes exceeds POR level.

Watchdog Timer time-out when con- None.
figured for reset

RESET pin assertion All reset pulses less than four system clocks
in width are ignored.

On-Chip Debugger initiated reset System, except the On-Chip Debugger is

(OCDCTLJO0] set to 1) unaffected by the reset.
Stop Mode Power-On Reset/Voltage Brown-Out Reset delay begins after supply voltage
exceeds POR level.
RESET pin assertion All reset pulses less than 12 ns are ignored.
DBG pin driven Low None.

Power-On Reset

Each devicein the Z8 Encore! FO830 Series contains an internal Power-On Reset circuit.
The POR circuit monitorsthe digital supply voltage and holds the device in the Reset state
until the digital supply voltage reaches a safe operating level. After the supply voltage
exceeds the POR voltage threshold (V ppR), the device is held in the Reset state until the
POR counter has timed out. If the crystal oscillator is enabled by the option bits, the time-
out islonger.

After the Z8 Encorel FO830 Series device exits the Power-On Reset state, the eZ8 CPU
fetches the reset vector. Following the Power-On Reset, the POR status bit in the Reset
Status (RSTSTAT) Register isset to 1.

Figure 6 displays the Power-On Reset operation. See the Electrical Characteristics chapter
on page 184 for the POR threshold voltage (VpoR)-

PS025114-1314 Reset Sources
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VDD = 3.3V
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Figure 6. Power-On Reset Operation

Voltage Brown-Out Reset

The devicesin the Z8 Encore! FO830 Series provide low Voltage Brown-Out (VBO) pro-
tection. The VBO circuit forces the device to the Reset state, when the supply voltage
drops below the VBO threshold voltage (unsafe level). While the supply voltage remains
below the Power-On Reset threshold voltage (V poRr), the VBO circuit holds the device in
reset.

After the supply voltage exceeds the Power-On Reset threshold voltage, the device pro-
gresses through a full system reset sequence, as described in the POR section. Following
Power-On Reset, the POR status bit in the Reset Status (RSTSTAT) Register isset to 1.
Figure 7 displays the Voltage Brown-Out operation. See the Electrical Characteristics
chapter on page 184 for the VBO and POR threshold voltages (Vv go and VpoR)-

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 aVVBO condition.
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The Voltage Brown-Out circuit can be either enabled or disabled during Stop Mode. Oper-
ations during Stop Mode is set by the VBO_AO Fash option bit. See the Flash Option
Bits chapter on page 124 for information about configuring VBO_AO.

|
I
Vpp =3.3V | Vpp = 3.3V
VPOR = — A\ — — — — — — — — =
VVBO ————————————————— l — — -
|
Program Voltage | Program
Execution Execution

I

Brown-Out |

<—><—>I >
I I
WDT Clock I
I

System Clock | | | | | | | |
I
| I

Internal RESET
signal

-
<€

\J

POR
Note: Not to Scale counter delay

Figure 7. Voltage Brown-Out Reset Operation

Watchdog Timer Reset

If the deviceis operating in Normal or Stop modes, the Watchdog Timer can initiate a sys-
tem reset at time-out if the WDT_RES Flash option bit is programmed to 1; this state is
the unprogrammed state of the WDT_RES Flash option bit. If the bit is programmed to O,
it configures the Watchdog Timer to cause an interrupt — not a system reset — at time-oui.
The WDT status bit in the Reset Status (RSTSTAT) Register is set to 1 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. After the
RESET pinisasserted for a minimum of four system clock cycles, the device progresses
through the system reset sequence. Because of the possible asynchronicity of the system
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clock and reset signals, the required reset duration may be three or four clock periods. A
reset pulse of three clock cyclesin duration might trigger areset and a reset pulse of four
cyclesin duration always triggers a reset.

While the RESET input pin is asserted low, the Z8 Encore! FO830 Series devices remain
in the Reset state. If the RESET pin is held low beyond the system reset time-out, the
device exits the Reset state on the system clock rising edge following RESET pin deasser-
tion. Following a system reset initiated by the external RESET pin, the EXT status bit in
the Reset Status (RSTSTAT) Register is set to 1.

External Reset Indicator

During system reset or when enabled by the GPIO logic, the RESET pin functions as an
open-drain (active low) RESET mode indicator in addition to the input functionality. This
reset output feature allows an Z8 Encore! FO830 Series device to reset other components
towhich it is connected, even if that reset is caused by internal sources such as POR, VBO
or WDT events. See the Port A—D Control Reqgisters section on page 41.

After an internal Reset event occurs, the internal circuitry begins driving the RESET pin
low. The RESET pin isheld low by the internal circuitry until the appropriate delay listed
in Table 9 (see page 22) has elapsed.

On-Chip Debugger Initiated Reset

A Power-On Reset can be initiated using the On-Chip Debugger by setting the RST bit in
the OCD Control Register. The OCD block is not reset, but the remainder of the chip goes
through anormal system reset. The RST bit automatically clears during the system reset.
Following the system reset, the POR bit in the Reset Status (RSTSTAT) Register is set.

Stop Mode Recovery

The device enters the Stop Mode when the STOP instruction is executed by the eZ8 CPU.
See the Low-Power Modes chapter on page 30 for detailed Stop Mode information. Dur-
ing Stop Mode Recovery, the CPU is held in reset for about 66 | PO cyclesif the crystal
oscillator is disabled or about 5000 cyclesif it is enabled.

Stop Mode Recovery does not affect the on-chip registers