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A Warning: DO NOT USE THIS PRODUCT IN LIFE SUPPORT SYSTEMS.

LIFE SUPPORT POLICY

ZILOG'S PRODUCTS ARE NOT AUTHORIZED FR USE AS CRITICAL COMPONENTS IN LIFE
SUPPORT DEVICES OR SYSTEMS WITHOUT BHEXPRESS PRIOR WRITTEN APPROVAL OF
THE PRESIDENT AND GENERAL COUNSEL OF ZILOG CORPORATION.

As used herein

Life support devices or systems are devices which ingended for surgical implant into the body, or (b)
support or sustain life and whose failure to perform wireperly used in accorde@ with instructions for

use provided in the labeling can fe&asonably expected to result in gnéficant injury to the user. A criti-

cal component is any component in a life support device or system whose failure to perform can be reason-
ably expected to cause the failure of the life supportcéest system or to affect its safety or effectiveness.

Document Disclaimer

©2012 Zilog, Inc. All rightsreserved. Information in this publicat concerning the devices, applications,
or technology described is intesito suggest possible uses ang tma superseded. ZILOG, INC. DOES
NOT ASSUME LIABILITY FOR OR PROVIDE A REPRESENTATION OF ACCURACY OF THE
INFORMATION, DEVICES, OR TECHNOLOGY DESCRIBED IN THIS DOCUMENT. ZILOG ALSO
DOES NOT ASSUME LIABILITY FOR INTELLECTUAL PROPERTY INFRINGEMENT RELATED
IN ANY MANNER TO USE OF INFORMATDN, DEVICES, ORTECHNOLOGY DESCRIBED
HEREIN OR OTHERWISE. The information containedhan this document haseen verified according
to the general principles of electrical and mechanical engineering.

Z8, Z8 Encore!, Z8 Encore! XP and Bhcore! MC are trademarks or retgired trademarks of Zilog, Inc.
All other product or service hames are firoperty of their respective owners.
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Introduction

Features

PS019923-0212

Zilog’s Z8 Encore! XP F64xx Series MCU family of products are a line of Zilog micro-
controller products based upon the 8-bit eZ& CPhe Z8 Encore! XFF64xx Series adds
Flash memory to Zilog's extensive line ob&-microcontrollers. The Flash in-circuit pro-
gramming capability allows for faster devetoent time and program ahges in the field.
The new eZ8 CPU is upward-cpatible with existing Z8 istructions. The rich-periph-
eral set of the Z8 Encore! XP F64xx Seriekesit suitable for a variety of applications
including motor control, secily systems, home appliancggrsonal electronic devices,
and sensors.

The features of Z8 Encore! XP F64xx Series include:

20MHz eZ8 CPU

Up to 64 KB Flash with ircircuit programming capability

Up to 4KB register RAM

12-channel, 10-bit Analog-to-Digital Converter (ADC)

Two full-duplex 9-bit UARTSs with bus transceiver Driver Enable control
Inter-integrated circuit €C)

Serial Peripheral Interface (SPI)

Two Infrared Data Association (IrDA)empliant infrared encoder/decoders
Up to four 16-bit timers witltapture, compare and PWM capability
Watchdog Timer (WDT) with internal RC oscillator

Three-channel DMA

Up to 60 input/output (I/O) pins

24 interrupts with configurable priority

On-Chip Debugger

Voltage Brown-Out (VBO) Protection

Power-On Reset (POR)

Operating voltage of 3.0V .6 V with 5V-tolerant inputs

0°C to +70°C, —40°C to +105°C, and —@0tb +125°C operating temperature ranges

PRELIMINARY Introduction
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Table 1 identifies the basic features and package styles available for each device within the
Z8 Encore! XP product line.

Table 1. Z8 Encore! XP F64xx Series Part Selection Guide

16-bit
Part Flash RAM Timers ADC UARTs 44-Pin  64/68-Pin  80-Pin
Number (KB) (KB) /O with PWM Inputs with IrDA 12C SPI Package Package Package
Z8F1621 16 2 31 3 8 2 1 1 X
Z8F1622 16 2 46 4 12 2 1 1 X
Z8F2421 24 2 31 3 8 2 1 1 X
Z8F2422 24 2 46 4 12 2 1 1 X
Z8F3221 32 2 31 3 8 2 1 1 X
Z8F3222 32 2 46 4 12 2 1 1 X
Z8F4821 48 4 31 3 8 2 1 1 X
Z8F4822 48 4 46 4 12 2 1 1 X
Z8F4823 48 4 60 4 12 2 1 1 X
Z8F6421 64 4 31 3 8 2 1 1 X
Z8F6422 64 4 46 4 12 2 1 1 X
Z8F6423 64 4 60 4 12 2 1 1 X

Note: For die form sales, contact your local Zilog Sales Office.

Table 2 identifies the features affectadoption bits across all product options.

Table 2. PSI Overview

Flash KB RAM KB

Part Number (PSI) (Bytes) (Bytes) Timers Package
Z8 Encore! XP with 16KB Flash

Z8F1621AN020SG 16 (16,384) 2 (2048) 3 LQFP-44
Z8F1621VN020SG 16 (16,384) 2 (2048) 3 PLCC-44
Z8F1622AR020SG 16 (16,384) 2 (2048) 4 LQFP-64
Z8F1622VS020SG 16 (16,384) 2 (2048) 4 PLCC-68
Z8 Encore! XP with 24KB Flash

Z8F2421AN020SG 24 (24,576) 2 (2048) 3 LQFP-44
Z8F2421VN020SG 24 (24,576) 2 (2048) 3 PLCC-44
Z8F2422AR020SG 24 (24,576) 2 (2048) 4 LQFP-64
Z8F2422VS020SG 24 (24,576) 2 (2048) 4 PLCC-68

PS019923-0212
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Table 2. PSI Overview (Continued)
Flash KB RAM KB

Part Number (PSI) (Bytes) (Bytes) Timers Package
Z8 Encore! XP with 32KB Flash

Z8F3221AN020SG 32 (32,768) 2 (2048) 3 LQFP-44
Z8F3221VN020SG 32 (32,768) 2 (2048) 3 PLCC-44
Z8F3222AR020SG 32 (32,768) 2 (2048) 4 LQFP-64
Z8F3222VS020SG 32 (32,768) 2 (2048) 4 PLCC-68
Z8 Encore! XP with 48KB Flash

Z8F4821AN020SG 48 (49,152) 4 (4096) 3 LQFP-44
Z8F4821VN020SG 48 (49,152) 4 (4096) 3 PLCC-44
Z8F4822AR020SG 48 (49,152) 4 (4096) 4 LQFP-64
Z8F4822VS020SG 48 (49,152) 4 (4096) 4 PLCC-68
Z8F4823FT020SG 48 (49,152) 4 (4096) 4 QFP-80
Z8 Encore! XP with 64KB Flash

Z8F6421AN020SG 64 (65,536) 4 (4096) 3 LQFP-44
Z8F6421VN020SG 64 (65,536) 4 (4096) 3 PLCC-44
Z8F6422AR020SG 64 (65,536) 4 (4096) 4 LQFP-64
Z8F6422VS020SG 64 (65,536) 4 (4096) 4 PLCC-68
Z8F6423FT020SG 64 (65,536) 4 (4096) 4 QFP-80

PS019923-0212 PRELIMINARY Part Selection Guide
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Block Diagram

Figure 1 displays the architecture of the Z8 Encore! XP F64xx Series.

XTAL/RC On-Chip [
Oscillator <—¢ ¢—> Debugger |
ez8™ POR/VBO
CPU |_ | Interrupt %nd Re”set WDT with
System <> Controller ontroller RC Oscillator
Clock T\ 7\ 7y I
- Y Y

Memory Busses

Register Bus
1 1

\/

A A

Yy Yy

Timers UARTS 12C SPI ADC DMA Flash RAM
Controller Controller

A
Y

GPIO

Figure 1. Z8 Encore! XP F64xx Series Block Diagram

CPU and Peripheral Overview

The latest 8-bit e28 CPU meets the continldegrand for faster and more code-efficient
microcontrollers. The eZ8 CPU executes a ssgteof the original Z8 instruction set.

eZ8 CPU features include:

¢ Direct register-to-register architecture allogach register to fiction as an accumula-
tor, improving execution time and decreasing the required program memory

PS019923-0212 PRELIMINARY Block Diagram
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¢ Software stack allows much greater deptiubroutine calls and interrupts than hard-
ware stacks

e Compatible with existing Z8 code
* Expanded internal Register File allows access of up to 4KB

* New instructions improve execution efficienimy code developed using higher-level
programming languages, including C

* Pipelined instruction fetch and execution

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

* New instructions support 12-bit lineaddressing of the Register File
e Upto 10 MIPS operation
e C-Compiler friendly

e 21to 9 clock cycles per instruction

For more information about the eZ8 CPU, refer toei@8 CPU Core User Manual
(UM0128), which is available for download emvw.zilog.com

General-Purpose Input/Output

The Z8 Encore! XP F64xx Series features sé+bit ports (ports A—G) and one 4-bit port
(Port H) for general-purposegat/output (GPIO). Each pin is individually programmable.
All ports (except B and H) gport 5V-tolerant inputs.

Flash Controller

The Flash Controller programs ané®zs the contents of Flash memory.

10-Bit Analog-to- Digital Converter

The Analog-to-Digital Converter converts an analog input signal to a 10-bit binary num-
ber. The ADC accepts inputs from uplt® different analog input sources.

UARTS

Each UART is full-duplex and capable of handling asynchronous data transfers. The
UARTSs support 8- and 9-bit data modes, selelet parity, and an efficient bus transceiver
Driver Enable signal for controlling a multitransceiver Bugh as RS-485.

PS019923-0212 PRELIMINARY CPU and Peripheral Overview
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12C

The PC controller makes the Z8 Encore! XB4xx Series compatible with thed proto-
col. The £C controller consists of two bidirectidrtzus lines, a serial data (SDA) line and
a serial clock (SCL) line.

Serial Peripheral Interface

The serial peripheral interface allows the Z8 Encore! XP F64xx Series to exchange data
between other peripheral devices such as EEPROMSs, A/D converters and ISDN devices.
The SPI is a full-duplex, synchronous, characréented channel that supports a four-wire
interface.

Timers

Up to four 16-bit reloadable timers canumsed for timing/counting events or for motor
control operations. These timers provide abitGrogrammable reload counter and oper-
ate in ONE-SHOT, CONTINUOUS, GATED, CAPTURE, COMPARE, CAPTURE AND
COMPARE and PWM modes. Only 3 timers (TinGer2) are available in the 44-pin pack-
age.

Interrupt Controller

The Z8 Encore! XP F64xx Series products support up to 24 interrupts. These interrupts
consist of 12 internal and 12 GPIO pins. The interrupts have 3 levels of programmable
interrupt priority.

Reset Controller
The Z8 Encore! XP F64xx Series can be reset using the RBBEFPower-On Reset,
Watchdog Timer, STOP Mode exit, or Voltage Brown-OQ(B@®) warning signal.

On-Chip Debugger

The Z8 Encore! XP F64xx Series featuresraagrated On-Chip Debugger. The OCD
provides a rich set of debugging capabilit®s;h as reading and writing registers, pro-
gramming the Flash, setting breakpoints arecuting code. A single-pin interface pro-
vides communication to the OCD.

PS019923-0212 PRELIMINARY CPU and Peripheral Overview
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DMA Controller

The Z8 Encore! XP F64xx Series feature thaleannels of DMA. Twaf the channels are
for register RAM to and from I/O operatiorihe third channel autortieally controls the
transfer of data frorthe ADC to the memory.

PS019923-0212 PRELIMINARY CPU and Peripheral Overview
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The Z8 Encore! XP F64xx Series product arailable in a variety of packages styles and
pin configurations. This chapter describesdigmals and available pin configurations for
each of the package styles. For informatiooudtphysical package specifications, see the

Packagingchapter on page 286.

Available Packages

Table 3 identifies the packageglsis that are available for each device within the Z8

Encore! XP F64xx Seriggoduct line.

Table 3. Z8 Encore! XP F64xx Series Package Options

44-pin 44-pin 64-pin 68-pin 80-pin
Part Number LQFP PLCC LQFP PLCC QFP
Z8F1621 X X
Z8F1622 X X
Z8F2421 X X
Z8F2422 X X
Z8F3221 X X
Z8F3222 X X
Z8F4821 X X
Z8F4822 X X
Z8F4823 X
Z8F6421 X X
Z8F6422 X X
Z8F6423 X

Pin Configurations

Figures 2 through 6 display the pin configurasidor all of the packages available in the
Z8 Encore! XP F64xx Series. For description of the signalsiage 4on page 14. Timer

3 is not available in the 44-pin package.

PS019923-0212
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Figure 2. Z8 Encore! XP F64xx Series in 44 -Pin Plastic Leaded Chip Carrier (PLCC)
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Figure 3. Z8 Encore! XP F64xx Series in 44-Pin Low-Profile Quad Flat Package (LQFP)
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Figure 4. Z8 Encore! XP F64xx Series in 64-Pin Low-Profile Quad Flat Package (LQFP)
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Figure 5. Z8 Encore! XP F64xx Series in 68 -Pin Plastic Leaded Chip Carrier (PLCC)
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Figure 6. Z8 Encore! XP F64xx Series in 80-Pin Quad Flat Package (QFP)
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Signal Descriptions

Table 4 describes the Z8 Encore! XP signatsdetermine the signals available for the
specific package styles, see Bia Configurationsection on page 8.

Table 4. Signal Descriptions

Signal
Mnemonic I/0 Description

General-Purpose 1/0 Ports A—H

PA[7:0] I/0 Port A[7:0]. These pins are used for general-purpose 1/0O and support 5V-toler-
ant inputs.

PBJ[7:0] /0 Port B[7:0]. These pins are used for general-purpose 1/O.

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

for general-purpose 1/0 and support 5V-tolerant inputs

PD[7:0] I/O Port D[7:0]. These pins are used for general-purpose I/O. These pins are used
for general-purpose 1/0 and support 5V-tolerant inputs

PE[7:0] /0 Port E[7:0]. These pins are used for general-purpose I/0O. These pins are used
for general-purpose 1/0 and support 5V-tolerant inputs.

PF[7:0] I/O Port F[7:0]. These pins are used for general-purpose I/O. These pins are used
for general-purpose 1/0 and support 5V-tolerant inputs.

PG[7:0] I/O Port G[7:0]. These pins are used for general-purpose 1/0. These pins are used
for general-purpose 1/0 and support 5V-tolerant inputs.

PH[3:0] /0 Port H[3:0]. These pins are used for general-purpose 1/O.

I2C Controller

SCL @] Serial Clock. This is the output clock for the 12C. This pin is multiplexed with a
general-purpose I/O pin. When the general-purpose I/O pin is configured for
alternate function to enable the SCL function, this pin is open-drain.

SDA I/O Serial Data. This open-drain pin transfers data between the 1°C and a slave.
This pin is multiplexed with a general-purpose 1/O pin. When the general-pur-
pose I/O pin is configured for alternate function to enable the SDA function,
this pin is open-drain.

SPI Controller

SS /0 Slave Select. This signal can be an output or an input. If the Z8 Encore! XP
F64xx Series is the SPI master, this pin may be configured as the Slave Select
output. If the Z8 Encore! XP F64xx Series is the SPI slave, this pin is the input
slave select. It is multiplexed with a general-purpose 1/0 pin.

SCK I/0 SPI Serial Clock. The SPI master supplies this pin. If the Z8 Encore! XP F64xx
Series is the SPI master, this pin is an output. If the Z8 Encore! XP F64xx
Series is the SPI slave, this pin is an input. It is multiplexed with a general-pur-
pose I/O pin.
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Table 4. Signal Descriptions (Continued)

Signal

Mnemonic I/0 Description

SPI Controller (continued)

MOSI /0 Master-Out/Slave-In. This signal is the data output from the SPI master device
and the data input to the SPI slave device. It is multiplexed with a general-pur-
pose I/O pin.

MISO I/O Master-In/Slave-Out. This pin is the data input to the SPI master device and

the data output from the SPI slave device. It is multiplexed with a
general-purpose I/O pin.

UART Controllers

TXDO/TXD1 (0] Transmit Data. These signals are the transmit outputs from the UARTSs. The
TxD signals are multiplexed with general-purpose 1/O pins.

RXDO/RXD1 | Receive Data. These signals are the receiver inputs for the UARTs and IrDAs.
The RxD signals are multiplexed with general-purpose 1/O pins.

CTS0/CTS1 I Clear To Send. These signals are control inputs for the UARTs. The CTS sig-
nals are multiplexed with general-purpose I/O pins.

DEO/DE1 (0] Driver Enable. This signal allows automatic control of external RS-485 drivers.
This signal is approximately the inverse of the Transmit Empty (TXE) bit in the
UART Status 0 Register. The DE signal may be used to ensure an external
RS-485 driver is enabled when data is transmitted by the UART.

Timers

TOOUT/ 0] Timer Output 0-3. These signals are output pins from the timers. The timer

T10UT/ output signals are multiplexed with general-purpose 1/O pins. T30UT is not

T20UT/ available in 44-pin package devices.

T30UT

TOIN/TLIN/ I Timer Input 0-3. These signals are used as the capture, gating and counter

T2IN/T3IN inputs. The timer input signals are multiplexed with general-purpose 1/O pins.
T3IN is not available in 44-pin package devices.

Analog

ANA[11:0] I Analog Input. These signals are inputs to the ADC. The ADC analog inputs are
multiplexed with general-purpose I/O pins.

VREE I Analog-to-Digital converter reference voltage input. The Vrgg pin must be left

PS019923-0212

unconnected (or capacitively coupled to analog ground) if the internal voltage
reference is selected as the ADC reference voltage.
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Table 4. Signal Descriptions (Continued)

Signal
Mnemonic I/0 Description
Oscillators
XN I External Crystal Input. This is the input pin to the crystal oscillator. A crystal

can be connected between it and the Xgyt pin to form the oscillator. This sig-

nal is usable with external RC networks and an external clock driver.
XouT 0] External Crystal Output. This pin is the output of the crystal oscillator. A crystal

can be connected between it and the X,y pin to form the oscillator. When the
system clock is referred to in this manual, it refers to the frequency of the sig-
nal at this pin. This pin must be left unconnected when not using a crystal.

RCout O RC Oscillator Output. This signal is the output of the RC oscillator. It is multi-
plexed with a general-purpose I/O pin. This signal must be left unconnected
when not using a crystal.

On-Chip Debugger

DBG I/O Debug. This pin is the control and data input and output to and from the On-
Chip Debugger. This pin is open-drain.

Caution: For operation of the On-Chip Debugger, all power pins (Vpp and
AVpp) must be supplied with power and all ground pins (Vgg and AVgg) must
be properly grounded. The DBG pin is open-drain and must have an external
pull-up resistor to ensure proper operation.

Reset

RESET I RESET. Generates a Reset when asserted (driven Low).
Power Supply

Vpp I Power Supply.

AVpp I Analog Power Supply.

Vgsg I Ground.

AVgg I Analog Ground.

PS019923-0212 PRELIMINARY Signal Descriptions
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Pin Characteristics

Table 5 lists the characteristics for eachamilable on the Z8 Encore! XP F64xx Series
products and the data is sorted al@etdally by the pn symbol mnemonic.

Table 5. Pin Characteristics of the Z8 Encore! XP F64xx Series

Active Low Internal Schmitt-

Symbol Reset or Tri-State Pull-Up or Trigger Open Drain

Mnemonic Direction Direction Active High Output Pull-Down Input Output

AVgg N/A N/A N/A N/A No No N/A

AVpp N/A N/A N/A N/A No No N/A

DBG I/O I N/A Yes No Yes Yes

Vss N/A N/A N/A N/A No No N/A

PA[7:0] /0 I N/A Yes No Yes Yes,
programmable

PB[7:0] I/O I N/A Yes No Yes Yes,
programmable

PC[7:0] I/O I N/A Yes No Yes Yes,
programmable

PD[7:0] 110 I N/A Yes No Yes Yes,
programmable

PE7:0] I/O I N/A Yes No Yes Yes,
programmable

PF[7:0] I/O I N/A Yes No Yes Yes,
programmable

PG[7:0] /0 I N/A Yes No Yes Yes,
programmable

PH[3:0] I/0 I N/A Yes No Yes Yes,
programmable

RESET I I Low N/A Pull-up Yes N/A

Vpp N/A N/A N/A N/A No No N/A

XiN I I N/A N/A No No N/A

XouT @) ) N/A Yes, in No No No

STOP Mode

Note: x represents integer 0, 1,... to indicate multiple pins with symbol mnemonics that differ only by the integer.
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Address Space

The eZ8 CPU can access three distinct address spaces:

* The Register File contains addresses for the general-purpose registers and the eZ8
CPU, peripheral and general-pase 1/O port control registers

* The program memory contains addressesifanemory locations having executable
code and/or data

* The Data Memory consists of the addressealfonemory locationthat hold only data

These three address spaces are coveredytrefie following sectins. For more infor-
mation about the eZ8 CPU and dtddress space, refer to #£8 CPU Core User Manual
(UMO0128), which is available for download emvw.zilog.com

Register File

The Register File address space in the Z&Eal XP F64xx Series is 4 KB (4096 bytes).
The Register File is composed of two satsiocontrol registers and general-purpose reg-
isters. When instructions aexecuted, registers are rdaoim when defined as sources

and written to when defined as destinatidrfse architecture of theZ8 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 Bilieiress space are reserved for control of the
eZ8 CPU, the on-chip peripherals, andlfi®ports. These registers are located at
addresses frorR00H to FFFH. Some of the addresses witlime 256-byte control register
section are reserved (unavailable). Readftiogn an reserved Register File addresses
returns an undefined value. Writing tseeved Register File addresses is not recom-
mended and can produce unpredictable results.

The on-chip RAM always begins at addresH0n the Register File address space. The

Z8 Encore! XP F64xx Series provide 2KB to 4KB of on-chip RAM depending upon the
device. Reading from Register File addresses outside the available RAM addresses (and
not within the control registexddress space) returns an uirds= value. Writing to these
Register File addresses produces no effect. To determine the amount of RAM available for
the specific Z8 Encore! XP64xx Series device, see thart Selection Guidsection on

page 2.

PS019923-0212 PRELIMINARY Address Space
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The eZ8 CPU supports 64 KB of program memory address space. The Z8 Encore! XP
F64xx Series contains 16 KB to 64 KBaif-chip Flash in the program memory address
space, depending upon the device. Reafitorg program memory addresses outside the
available Flash memory addresses ret&fts Writing to these unimplemented program
memory addresses produces no effect. Tallescribes the program memory maps for
the Z8 Encore! XP F64xx Series products.

Table 6. Z8 Encore! XP F64xx Series Program Memory Maps

Program Memory Address (Hex)  Function
Z8F162x Products

0000-0001 Option Bits
0002-0003 Reset Vector
0004-0005 WDT Interrupt Vector
0006-0007 lllegal Instruction Trap
0008-0037 Interrupt Vectors*
0038-3FFF Program Memory
Z8F242x Products

0000-0001 Option Bits
0002-0003 Reset Vector
0004-0005 WDT Interrupt Vector
0006-0007 lllegal Instruction Trap
0008-0037 Interrupt Vectors*
0038-5FFF Program Memory
Z8F322x Products

0000-0001 Option Bits
0002-0003 Reset Vector
0004-0005 WDT Interrupt Vector
0006-0007 lllegal Instruction Trap
0008-0037 Interrupt Vectors*
0038-7FFF Program Memory
Z8F482x Products

0000-0001 Option Bits
0002-0003 Reset Vector
0004-0005 WDT Interrupt Vector

Note: *See Table 24 on page 48 for a list of the interrupt vectors.

PRELIMINARY
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Table 6. Z8 Encore! XP F64xx Series Program Memory Maps (Continued)

Program Memory Address (Hex)  Function

0006-0007 lllegal Instruction Trap
0008-0037 Interrupt Vectors*
0038-BFFF Program Memory
Z8F642x Products

0000-0001 Option Bits
0002-0003 Reset Vector
0004-0005 WDT Interrupt Vector
0006-0007 lllegal Instruction Trap
0008-0037 Interrupt Vectors*
0038-FFFF Program Memory

Note: *See Table 24 on page 48 for a list of the interrupt vectors.

Data Memory

The Z8 Encore! XP F64xx Series does nottheeeZ8 CPU’s 64 KB data memory address
space.

Information Area

Table 7 describes the Z8 Encore! XP F6&exies’ Information Area. This 512-byte
Information Area is accessed bytsgy bit 7 of the Page Select Register to 1. When access
is enabled, the Information a is mapped into programemory and overlays the 512
bytes at address€&00H to FFFFH. When the Information Area access is enabled, execu-
tion of the LDC and LDCI instructions frothese program memory addresses return the
Information Area data rather than the paog memory data. Reads of these addresses
through the On-Chip Debugger also returresltiformation Area data. Execution of code
from these addresses continues to corrertéy/program memory. Access to the Informa-
tion Area is read-only.
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Table 7. Z8 Encore! XP F64xx Series Information Area Map

Program Memory

Address (Hex) Function
FEOOH-FE3FH Reserved
FE40H-FE53H Part Number

20-character ASCII alphanumeric code
Left-justified and filled with zeros (ASCII Null character)

FE54H-FFFFH Reserved

PS019923-0212 PRELIMINARY Information Area
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Register File Address Map

Table 8 provides the address map for the Registe of the Z8 Encore! XP F64xx Series
products. Not all devices and package styles in the Z8 Encore! XP F64xx Series support
Timer 3 and all of the GPIO ports. Considegisters for unimplemented peripherals to be
reserved.

Table 8. Z8 Encore! XP F64xx Series Register File Address Map

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

General-Purpose RAM

000-EFF General-Purpose Register File RAM — XX

Timer O

FOO Timer 0 High Byte TOH 00 72
FO1 Timer O Low Byte TOL 01 72
F02 Timer 0 Reload High Byte TORH FF 74
FO3 Timer 0 Reload Low Byte TORL FF 74
FO4 Timer 0 PWM High Byte TOPWMH 00 75
FO5 Timer 0 PWM Low Byte TOPWML 00 75
FO6 Timer 0 Control O TOCTLO 00 76
Fo7 Timer O Control 1 TOCTL1 00 77
Timer 1

FO08 Timer 1 High Byte T1H 00 72
F09 Timer 1 Low Byte TiL 01 72
FOA Timer 1 Reload High Byte T1RH FF 74
FOB Timer 1 Reload Low Byte T1RL FF 74
FOC Timer 1 PWM High Byte T1IPWMH 00 75
FOD Timer 1 PWM Low Byte T1PWML 00 75
FOE Timer 1 Control 0 T1CTLO 00 76
FOF Timer 1 Control 1 T1CTL1 00 77
Timer 2

F10 Timer 2 High Byte T2H 00 72
F11 Timer 2 Low Byte T2L 01 72
F12 Timer 2 Reload High Byte T2RH FF 74
F13 Timer 2 Reload Low Byte T2RL FF 74

Note: XX = Undefined.
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Table 8. Z8 Encore! XP F64xx Series Register File Address Map (Continued)
Address (Hex) Register Description Mnemonic  Reset (Hex) Page
Timer 2 (continued)
F14 Timer 2 PWM High Byte T2PWMH 00 75
F15 Timer 2 PWM Low Byte T2PWML 00 75
F16 Timer 2 Control 0 T2CTLO 00 76
F17 Timer 2 Control 1 T2CTL1 00 77
Timer 3 (Unavailable in the 44-Pin Package)
F18 Timer 3 High Byte T3H 00 72
F19 Timer 3 Low Byte T3L 01 72
F1A Timer 3 Reload High Byte T3RH FF 74
F1B Timer 3 Reload Low Byte T3RL FF 74
F1C Timer 3 PWM High Byte T3PWMH 00 75
F1D Timer 3 PWM Low Byte T3PWML 00 75
F1E Timer 3 Control 0 T3CTLO 00 76
F1F Timer 3 Control 1 T3CTL1 00 77
20-3F Reserved — XX
UART O
F40 UARTO Transmit Data UOTXD XX 98
UARTO Receive Data UORXD XX 99
F41 UARTO Status 0 UOSTATO 0000011Xb 100
F42 UARTO Control 0 UOCTLO 00 102
F43 UARTO Control 1 UOCTL1 00 102
F44 UARTO Status 1 UOSTAT1 00 100
F45 UARTO Address Compare Register UOADDR 00 105
F46 UARTO Baud Rate High Byte UOBRH FF 105
F47 UARTO Baud Rate Low Byte UOBRL FF 105
UART 1
F48 UART1 Transmit Data U1TXD XX 98
UARTL1 Receive Data U1RXD XX 99
F49 UART1 Status 0 U1STATO 0000011Xb 100
F4A UARTL1 Control 0 U1CTLO 00 102
F4B UART1 Control 1 U1CTL1 00 102
F4C UART1 Status 1 U1STAT1 00 100
Note: XX = Undefined.
PS019923-0212 PRELIMINARY Register File Address Map
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Table 8. Z8 Encore! XP F64xx Series Register File Address Map (Continued)
Address (Hex) Register Description Mnemonic  Reset (Hex) Page
UART 1 (continued)
F4D UART1 Address Compare Register U1ADDR 00 105
FAE UARTL1 Baud Rate High Byte U1BRH FF 105
FAF UART1 Baud Rate Low Byte U1BRL FF 105
1’C
F50 1°C Data I2CDATA 00 141
F51 I°C Status I2CSTAT 80 142
F52 12C Control [2CCTL 00 144
F53 1°C Baud Rate High Byte I2CBRH FF 145
F54 1°C Baud Rate Low Byte I2CBRL FF 145
F55 12C Diagnostic State I2CDST Co 147
F56 12C Diagnostic Control I2CDIAG 00 149
F57-F5F Reserved — XX
Serial Peripheral Interface (SPI)
F60 SPI Data SPIDATA XX 121
F61 SPI Control SPICTL 00 122
F62 SPI Status SPISTAT 01 123
F63 SPI Mode SPIMODE 00 125
F64 SPI Diagnostic State SPIDST 00 126
F65 Reserved — XX
F66 SPI Baud Rate High Byte SPIBRH FF 126
F67 SPI Baud Rate Low Byte SPIBRL FF 126
F68—F6F Reserved — XX
Analog-to-Digital Converter
F70 ADC Control ADCCTL 20 165
F71 Reserved — XX
F72 ADC Data High Byte ADCD_H XX 167
F73 ADC Data Low Bits ADCD_L XX 168
F74-FAF Reserved — XX
DMA O
FBO DMAO Control DMAOCTL 00 153
FB1 DMAO 1I/O Address DMAOIO XX 154

Note: XX = Undefined.
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Table 8. Z8 Encore! XP F64xx Series Register File Address Map (Continued)
Address (Hex) Register Description Mnemonic  Reset (Hex) Page
DMA 0 (continued)
FB2 DMAO End/Start Address High Nibble DMAOH XX 155
FB3 DMAQO Start Address Low Byte DMAOSTART XX 156
FB4 DMAO End Address Low Byte DMAOEND XX 156
DMA 1
FB8 DMAL Control DMAILCTL 00 153
FB9 DMAL I/O Address DMALIO XX 154
FBA DMA1 End/Start Address High Nibble DMA1H XX 155
FBB DMAL Start Address Low Byte DMALSTART XX 156
FBC DMAL End Address Low Byte DMAL1END XX 156
DMA ADC
FBD DMA_ADC Address DMAA_ADDR XX 157
FBE DMA_ADC Control DMAACTL 00 158
FBF DMA_ADC Status DMAASTAT 00 159
Interrupt Controller
FCO Interrupt Request 0 IRQO 00 51
FC1 IRQO Enable High Bit IRQOENH 00 55
FC2 IRQO Enable Low Bit IRQOENL 00 55
FC3 Interrupt Request 1 IRQ1 00 53
FC4 IRQ1 Enable High Bit IRQ1ENH 00 56
FC5 IRQ1 Enable Low Bit IRQ1ENL 00 56
FC6 Interrupt Request 2 IRQ2 00 54
FC7 IRQ2 Enable High Bit IRQ2ENH 00 58
FC8 IRQ2 Enable Low Bit IRQ2ENL 00 58
FC9-FCC Reserved — XX
FCD Interrupt Edge Select IRQES 00 60
FCE Interrupt Port Select IRQPS 00 60
FCF Interrupt Control IRQCTL 00 61
GPIO Port A
FDO Port A Address PAADDR 00 40
FD1 Port A Control PACTL 00 41
FD2 Port A Input Data PAIN XX 46

Note: XX = Undefined.
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Table 8. Z8 Encore! XP F64xx Series Register File Address Map (Continued)
Address (Hex) Register Description Mnemonic  Reset (Hex) Page
GPIO Port A (continued)
FD3 Port A Output Data PAOUT 00 46
GPIO Port B
FD4 Port B Address PBADDR 00 40
FD5 Port B Control PBCTL 00 41
FD6 Port B Input Data PBIN XX 46
FD7 Port B Output Data PBOUT 00 46
GPIO Port C
FDS8 Port C Address PCADDR 00 40
FD9 Port C Control PCCTL 00 41
FDA Port C Input Data PCIN XX 46
FDB Port C Output Data PCOUT 00 46
GPIO Port D
FDC Port D Address PDADDR 00 40
FDD Port D Control PDCTL 00 41
FDE Port D Input Data PDIN XX 46
FDF Port D Output Data PDOUT 00 46
GPIO Port E
FEO Port E Address PEADDR 00 40
FE1 Port E Control PECTL 00 41
FE2 Port E Input Data PEIN XX 46
FE3 Port E Output Data PEOUT 00 46
GPIO Port F
FE4 Port F Address PFADDR 00 40
FE5 Port F Control PFCTL 00 41
FE6 Port F Input Data PFIN XX 46
FE7 Port F Output Data PFOUT 00 46
GPIO Port G
FE8 Port G Address PGADDR 00 40
FE9 Port G Control PGCTL 00 41
FEA Port G Input Data PGIN XX 46
FEB Port G Output Data PGOUT 00 46

Note: XX = Undefined.
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Table 8. Z8 Encore! XP F64xx Series Register File Address Map (Continued)
Address (Hex) Register Description Mnemonic  Reset (Hex) Page
GPIO Port H
FEC Port H Address PHADDR 00 40
FED Port H Control PHCTL 00 41
FEE Port H Input Data PHIN XX 46
FEF Port H Output Data PHOUT 00 46
Watchdog Timer
FFO Watchdog Timer Control WDTCTL XXX00000b 83
FF1 Watchdog Timer Reload Upper Byte WDTU FF 85
FF2 Watchdog Timer Reload High Byte WDTH FF 85
FF3 Watchdog Timer Reload Low Byte WDTL FF 85
FF4—-FF7 Reserved — XX
Flash Memory Controller
FF8 Flash Control FCTL 00 175
FF8 Flash Status FSTAT 00 177
FF9 Page Select FPS 00 177
FF9 (if Flash Sector Protect FPROT 00 178
enabled)
FFA Flash Programming Frequency High Byte FFREQH 00 179
FFB Flash Programming Frequency Low Byte FFREQL 00 179
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 (UMO0128)
Note: XX = Undefined.
PS019923-0212 PRELIMINARY Register File Address Map
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Reset and Stop Mode Recovery

The Reset Controller within the Z8 Encok® F64xx Series controls Reset and Stop
Mode Recovery operation. In typical opévat the following events cause a Reset to
occur:

Power-On Reset
\oltage Brown-Out

Watchdog Timer time-out (wimeconfigured via the WDT_IRS option bit to initiate a
Reset)

External RESETin assertion

On-Chip Debugger initiated Reset (OCDCTL[0] set to 1)

When the Z8 Encore! XP F64xx Series devimesin STOP Mode, a Stop Mode Recovery
is initiated by either ofhe following events:

Watchdog Timer time-out
GPIO port input pin transition acan enabled Stop Mode Recovery source

DBG pin driven Low

Reset Types

The Z8 Encore! XP F64xx Series provides two different types of reset operation (system
reset and Stop Mode Recovery). The type of Reset is a function of both the current operat-
ing mode of the Z8 Encore! XP F64xx Semlevices and the souroéthe Reset. Table 9

lists the types of Reset atitkir operating characteristics.

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 66 WDT Oscillator cycles + 16 System Clock cycles
Stop Mode Unaffected, except Reset 66 WDT Oscillator cycles + 16 System Clock cycles
Recovery WDT_CTL Register

PS019923-0212
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System Reset

During a system reset, the Z8 Encore! XB¥B6Series devices are held in Reset for 66
cycles of the Watchdog Timer oscillator folloavBy 16 cycles of the system clock. At the
beginning of Reset, all GPIOrs are configured as inputs.

During Reset, the eZ8 CPU and on-chip periplseare idle; however, the on-chip crystal
oscillator and Watchdog Timer oscillator contirtoeun. The system clock begins operat-
ing following the Watchdog Timer oscillatoycle count. The eZ8 CPU and on-chip
peripherals remain idle througheti6 cycles of t system clock.

Upon Reset, control registerstian the Register File that have a defined Reset value are
loaded with their reset values. Other conteglisters (including the Stack Pointer, Regis-
ter Pointer, and Flags) and general-psgpBRAM are undefined following Reset. The eZ8
CPU fetches the Reset vector at program memory addi@ssa$ ando003H and loads
that value into the Program Counter. Reog execution begins at the Reset vector
address.

Reset Sources

Table 10 lists the reset sources as a funafdhe operating mode. The text following
provides more detailed infolation about the individual Reset sources. A Power-On
Reset/\oltage Brown-Out evealways takes priority over all other possible reset sources
to ensure a full system reset occurs.

Table 10. Reset Sources and Resulting Reset Type

Operating Mode Reset Source Reset Type
NORMAL or HALT Power-On Reset/Voltage Brown-  system reset
modes Out
Watchdog Timer time-out system reset
when configured for Reset
RESET pin assertion system reset
On-Chip Debugger initiated Reset system reset except the On-Chip Debugger is
(OCDCTL[O] setto 1) unaffected by the reset
STOP Mode Power-On Reset/Voltage Brown-  system reset
Out
RESET pin assertion system reset
DBG pin driven Low system reset

PS019923-0212 PRELIMINARY Reset Sources
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Power-On Reset

WDT Clock

Primary
Oscillator

Internal RESET

signal

PS019923-0212

Each device in the Z8 Encore! XP F64xx Series contains an internal Power-On Reset cir-
cuit. The POR circuit monitothie supply voltage and holdstdevice in the Reset state

until the supply voltage reaches a safe opegdéwmel. After the supply voltage exceeds

the POR voltage threshold §¥g), the POR Counter is enabled and counts 66 cycles of
the Watchdog Timer oscillator. After the R@ounter times out, the XTAL Counter is
enabled to count a total of 16 system clocls@s. The devices are held in the Reset state
until both the POR Counter and XTAL counter@adimed out. After the Z8 Encore! XP
F64xx Series devices exit the Power-On Rs&xe, the eZ8 CPU fetches the Reset vector.
Following Power-On Reset, the POR statitdn the Watchdog Timer Control

(WDTCTL) Register is set to 1.

Figure 7 displays Power-On Reset opiera For the POR threshold voltagegyR), see
theElectrical Characteristioshapter on page 200.

VCC =3.3V

Program
~<—— Execution —>

[
Oscillator | |
Start-up | |
|
|

|
1 |
P

POR XTAL
counter delay counter delay

Figure 7. Power-On Reset Operation
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Voltage Brown-Out Reset

The devices in the Z8 Encore! XP F64xx Series provide low Voltage Brown-Out protec-
tion. The VBO circuit senses when the supplytagé drops to an unsalevel (below the
VBO threshold voltage) and forces the devitde the Reset statévhile the supply volt-

age remains below the Power-Beset voltage threshold £4g), the VBO block holds

the device in the Reset state.

After the supply voltage again exceeds the/@eOn Reset voltage threshold, the devices
progress through a full system reset sequenaessibed in the Power-On Reset section.
Following Power-On Reset, the POR stdtitsn the Watchdog Timer Control

(WDTCTL) Register is set to 1. Figure &diays Voltage Brown-Quoperation. For the
VBO and POR threshold voltages\(§p and \boR), see thé&lectrical Characteristics
chapter on page 200.

The Voltage Brown-Out circuit can be eithe@rabled or disabled during STOP Mode.
Operation during STOP Mode is set by the VBO_AO option bit. For information about
configuring VBO_AO, see th@ption Bitschapter on page 180.

| | |
| | \

Vee =3.3V | | i Vee = 3.3V
VPOR = — N\ — — — — — — — — AL
Vueo . T Y e . o

| | | |
Program | Voltage | | ‘ Program
Execution | Brown-Out | | ‘Execution
-~ | \
| | \
WDT Clock | | \
|

e UL LU :— -ﬂﬂﬂﬂ- - -ﬂﬂm

Internal RESET
Signal

POR XTAL
Counter Delay  Counter Delay

Figure 8. Voltage Brown-Out Reset Operation
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Watchdog Timer Reset

If the device is in normal or HALT Mode,élWVatchdog Timer caniiate a system reset
at time-out if the WDT_RES option bit istde 1. This capability is the default
(unprogrammed) setting ofédh/VDT_RES option bit. The WDT status bit in the WDT
Control Register is set toggiify that the reset was initiated by the Watchdog Timer.

External Pin Reset

The RESETpin has a Schmitt-triggered input, iaternal pull-up, an analog filter and a
digital filter to reject noise. Once the RESRIR is asserted for at least 4 system clock
cycles, the devices progress through siistem reset sequence. While the REBIaUt

pin is asserted Low, the Z8 Encore! XP F6®eties devices continue to be held in the
Reset state. If the RESHIn is held Low beyond the sgsh reset time-out, the devices
exit the Reset state immediately following RESEM deassertion. Following a system
reset initiated by the external RESEiR, the EXT status bit in the Watchdog Timer Con-
trol (WDTCTL) Register is set to 1.

On-Chip Debugger Initiated Reset

A Power-On Reset can be initiated using@reChip Debugger by #eng the RST bit in

the OCD Control Register. The On-Chip Debugger block is not reset but the rest of the
chip goes through a normal system reseée RBT bit automaticallglears during the sys-
tem reset. Following the system resetRI@Rbit in the WDT Control Register is set.

Stop Mode Recovery

STOP Mode is entered by the eZ8 execu#irsgjop instruction. For detailed STOP Mode
information, see theow-Power Modeghapter on page 34. During Stop Mode Recovery,
the devices are held in reset for 66 cyclethefWatchdog Timer oscillator followed by 16
cycles of the system clock. Stbfnde Recovery only affectie contents of the Watchdog
Timer Control Register. Stop Mode Recovdoes not affect any other values in the Reg-
ister File, including the Stack Pointer, Regifteinter, Flags, peripheral control registers,
and general-purpose RAM.

The eZ8 CPU fetches the Reset vector at program memory addredadsando003H

and loads that value into the Program Coufteogram execution begins at the Reset vec-
tor address. Following Stop Mode Recovéing stop bit in the Watchdog Timer Control
Register is set to 1. Table 11 lists theSMode Recovery sotes and resulting actions.

PS019923-0212 PRELIMINARY Stop Mode Recovery
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Table 11. Stop Mode Recovery Sources and Resulting Action
Operating Mode Stop Mode Recovery Source Action
STOP Mode Watchdog Timer time-out when configured  Stop Mode Recovery.
for Reset.
Watchdog Timer time-out when configured  Stop Mode Recovery followed by
for interrupt. interrupt (if interrupts are enabled).

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

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 ¥ladog 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
the Z8 Encore! XP F64xx Series devices anefigured to respond to interrupts, the eZ8
CPU services the Watchdog Timer interrcgrguest following the normal Stop Mode
Recovery sequence.

Stop Mode Recovery Using a GP 10 Port Pin Transition HALT

Each of the GPIO port pins may be configured as a Stop Mode Recovery input source. On
any GPIO pin enabled as a Stop Mode Regoseurce, a change in the input pin value

(from High to Low or from Low to High) initiates Stop Mode Recovery. The GPIO Stop
Mode Recovery signals are filtered to rejecspalless than 10 ns (typical) in duration. In

the Watchdog Timer Control Regist the stop bit is set to 1.

A Caution: In STOP Mode, the GPIO Pdrtput Data registers (PxINjre disabled. The Port Input
Data registers record the Port transition ahtiie signal stays on the Port pin through
the end of the Stop Mode Recovery delayug tshort pulses ondHPort pin can initiate
Stop Mode Recovery without being written te tPort Input Data Regfier or without ini-
tiating an interrupt (ienabled for that pin).

PS019923-0212 PRELIMINARY Stop Mode Recovery
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Low-Power Modes

The Z8 Encore! XP F64xx Series products contain power-saving features. The highest
level of power reduction is provided by ST®®de. The next level of power reduction is
provided by HALT Mode.

STOP Mode

Execution of the eZ8 CPU'’s stop instructjglaces the device into STOP Mode. In STOP
Mode, the operating characteristics are:

* Primary crystal oscillator is stopped; thgpin is driven High and the ggt pin is
driven Low

e System clock is stopped
e eZ8 CPU is stopped
* Program counter (PC) stops incrementing

¢ The Watchdog Timer and itstérnal RC oscillator continue operate, if enabled for
operation during STOP Mode

* The Voltage Brown-Out protection circuit conigs to operate, if enabled for operation
in STOP Mode using the associated option bit

* All other on-chip peripherals are idle

To minimize current in STOP Mode, all GPIO pins that are configured as digital inputs
must be driven to one of the supply railg@6r GND), the Voltage Brown-Out protection
must be disabled, and the Watchdog Timesite disabled. The devices can be brought
out of STOP Mode using Stop Mode Reagvé&or more information about Stop Mode
Recovery, see theeset and Stop Mode Recovetyapter on page 28.

A Caution: STOP Mode must not be used when driving the Z8 Encore! XP F64xx Series devices
with an external clock driver source.
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HALT Mode

Execution of the eZ8 CPU’s HALT instructiglaces the device into HALT Mode. In
HALT Mode, the operating characteristics are:

Primary crystal oscillator is aebled and continues to operate
System clock is enabled and continues to operate

eZ8 CPU is stopped

Program Counter stops incrementing

Watchdog Timer’s internal RC oscillator continues to operate
The Watchdog Timer continado operate, if enabled

All other on-chip peripherals continue to operate

The eZ8 CPU can be brought out of HALT Mode by any of the following operations:

Interrupt
Watchdog Timer time-out (interrupt or reset)
Power-On Reset

\oltage Brown-Out Reset

External RESETin assertion

To minimize current in HALT Mode, all GPIO pins which are configured as inputs must
be driven to one dhe supply rails (¥c or GND).

PS019923-0212
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The Z8 Encore! XP F64xx Series products support a maximum of seven 8-bit ports (ports
A-G) and one 4-bit port (Port H) for general-purpose input/output (GPIO) operations.
Each port consists of control and data reggstThe GPIO control registers are used to
determine data direction, ep-drain, output drive curreand alternate pin functions.

Each port pin is individually programmabl&l ports (except B and H) support 5V-toler-

ant inputs.

Table 12 lists the port pins availabkith each device and package type.

Table 12. Port Availability by Device and Package Type

Device Packages Port A PortB PortC PortD PortE PortF PortG PortH
78X1621 44-pin [7:0] [7:0] [7:0] [6:0] - - - -
78X1622 64- and 68-pin  [7:0] [7:0] [7:0] [7:0] [7:0] [7] [3] [3:0]
78X2421 44-pin [7:0] [7:0] [7:0] [6:0] - - - -
78X2422 64- and 68-pin  [7:0] [7:0] [7:0] [7:0] [7:0] [7] [3] [3:0]
Z8X3221 44-pin [7:0] [7:0] [7:0] [6:0] - - - -
Z8X3222 64- and 68-pin  [7:0] [7:0] [7:0] [7:0] [7:0] [7] [3] [3:0]
78X4821 44-pin [7:0] [7:0] [7:0] [6:0] - - - -
78X4822 64- and 68-pin  [7:0] [7:0] [7:0] [7:0] [7:0] [7] [3] [3:0]
Z8X4823 80-pin [7:0] [7:0] [7:0] [7:0] [7:0] [7:0] [7:0] [3:0]
78X6421 44-pin [7:0] [7:0] [7:0] [6:0] - - - -
78X6422 64- and 68-pin  [7:0] [7:0] [7:0] [7:0] [7:0] [7] [3] [3:0]
78X6423 80-pin [7:0] [7:0] [7:0] [7:0] [7:0] [7:0] [7:0] [3:0]

PS019923-0212
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Architecture

Figure 9 displays a simplified block diagramaoGP1O port pin. In this figure, the ability
to accommodate alternate furets and variable port curreditive strength are not illus-
trated.

Port Input Schmitt-Trigger
Data Register
e o 11%
<
System —I
Clock
Voo

Port Output Control ——
Port Output %\ —
Data Register O
DATA ]
Bus —|D Q DO Port

Pin
System | |
Clock ‘) :

Port Data Direction ——

GND

Figure 9. GPIO Port Pin Block Diagram

GPIO Alternate Functions

Many of the GPIO port pins can be used at lgpeneral-purpose 1/0O and to provide access
to on-chip peripheral functions such as thmers and serial communication devices. The
Port A—H Alternate Function sutigisters configure these pins for either general-purpose
I/O or alternate function operation. When aiginonfigured for alteate function, control

of the port pin direction (input/output) mssed from the Port A—H Data Direction regis-
ters to the alternate functionsigned to this pin. Table 1ts the alternate functions
associated with each port pin.
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Table 13. Port Alternate Function Mapping

Port Pin Mnemonic Alternate Function Description
Port A PAO TOIN Timer O Input
PA1 TOOUT Timer 0 Output
PA2 DEO UART O Driver Enable
PA3 CTSO UART 0 Clear to Send
PA4 RXDO/IRRX0 UART 0/IrDA 0 Receive Data
PAS5 TXDO/IRTXO  UART 0O/IrDA 0 Transmit Data
PAG SCL I2C Clock (automatically open-drain)
PA7 SDA 1°C Data (automatically open-drain)
PortB  PBO ANAO ADC analog input 0
PB1 ANA1l ADC analog input 1
PB2 ANA2 ADC analog input 2
PB3 ANA3 ADC analog input 3
PB4 ANA4 ADC analog input 4
PB5 ANAS5 ADC analog input 5
PB6 ANAG6 ADC analog input 6
PB7 ANA7 ADC analog input 7
PortC PCO T1IN Timer 1 Input
PC1 T10UT Timer 1 Output
PC2  SS SPI Slave Select
PC3 SCK SPI Serial Clock
PC4 MOSI SPI Master Out/Slave In
PC5 MISO SPI Master In/Slave Out
PC6 T2IN Timer 2 In
PC7 T20UT Timer 2 Out
PortD  PDO T3IN Timer 3 In (unavailable in the 44-pin package)
PD1 T30UT Timer 3 Out (unavailable in the 44-pin package)
PD2 N/A No alternate function
PD3 DE1 UART 1 Driver Enable
PD4 RXD1/IRRX1 UART 1/IrDA 1 Receive Data
PD5 TXD1/IRTX1  UART 1/IrDA 1 Transmit Data
PD6 CTS1 UART 1 Clear to Send
PD7 RCOUT Watchdog Timer RC Oscillator Output
Port E PE[7:0] N/A No alternate functions

PS019923-0212
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Table 13. Port Alternate Function Mapping (Continued)

Port Pin Mnemonic Alternate Function Description
Port F PF[7:0] N/A No alternate functions
Port G PG[7:0] N/A No alternate functions
PortH PHO ANAS8 ADC analog input 8

PH1 ANA9 ADC analog input 9

PH2 ANA10 ADC analog input 10

PH3 ANA11 ADC analog input 11

GPIO Interrupts

Many of the GPIO port pins can be usedndsrrupt sources. Some port pins may be con-
figured to generate an interrupt request oreeithe rising edge or falling edge of the pin
input signal. Other port pin interrupts generateinterrupt when any edge occurs (both
rising and falling). For more information @l interrupts using the GPIO pins, see the
Interrupt Controlleichapter on page 47

GPI0O Control Register Definitions

Four registers for each Port provide accessR®O control, input data, and output data.
Table 14 lists these Port registers. theePort A-H Address and Control registers
together to provide access to subregssfer Port configuration and control.

Table 14. GPIO Port Registers and Subregisters

Port Register

Mnemonic Port Register Name

PxXADDR Port A—H Address Register (selects subregisters)
PxCTL Port A—H Control Register (provides access to subregisters)
PxIN Port A—H Input Data Register

PxOUT Port A—H Output Data Register

Port Subregister

Mnemonic Port Register Name

PxDD Data Direction

PxAF Alternate Function

PxOC Output Control (Open-Drain)

PxDD High Drive Enable

PXSMRE Stop Mode Recovery Source Enable

PS019923-0212 PRELIMINARY GPIO Interrupts
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Port A—H Address Registers

The Port A—H Address registers, shown in Table 15, select the GPIO port functionality
accessible through the Port A-H Contrajisters. The Port A-H Address and Control
registers combine to provide &ss to all GPIO port control.

Table 15. Port A —H GPIO Address Registers (P xADDR)

Bit 7 6 5 4 3 2 1 0
Field PADDRJ[7:0]

RESET O00H

R/W R/W

Address FDOH, FD4H, FD8H, FDCH, FEOH, FE4H, FE8H, FECH

Bit Description

[7:0] Port Address

PADDR This port address selects one of the subregisters accessible through the Port A—H 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.

05H = Stop Mode Recovery Source Enable.

06H-FFH = No function.

PS019923-0212 PRELIMINARY GPIO Control Register Definitions
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Port A—H Control Registers

The Port A—H Control registers, shown irbkal6, set the GPIO port operation. The
value in the corresponding Port A—H AddresgjiReer determines the control subregisters
accessible using the Port A—H Control Register.

Table 16. Port A —H Control Registers (P xCTL)

Bit 7 6 5 4 3 2 1 0
Field PCTL
RESET O00H
R/W R/W
Address FD1H, FD5H, FD9H, FDDH, FE1H, FE5H, FE9H, FEDH
Bit Description
[7:0] Port Control
PCTL The Port Control Register provides access to all subregisters that configure the GPIO Port
operation.
Port A—H Data Direction Subregisters
The Port A—H Data Direction Subregister, simaw Table 17, is accessed through the Port
A—-H Control Register by writin@1H to the Port A—-H Address Register.
Table 17. Port A —H Data Direction Subregisters
Bit 7 6 5 4 3 2 1 0
Field DD7 DD6 DD5 DD4 DD3 DD2 DD1 DDO
RESET 1
R/W R/W
Address See note.
Note: If a O1H exists in the Port A—H Address Register, it is accessible through the Port A—H Control Register.
Bit Description
[7:0] Data Direction
DDx These bits control the direction of the associated port pin. Port Alternate Function operation
overrides the Data Direction Register setting.
0 = Output. Data in the Port A—H Output Data Register is driven onto the port pin.
1 = Input. The port pin is sampled and the value written into the Port A—H Input Data Register.
The output driver is tri-stated.
Note: x indicates register bits in the range [7:0].

PS019923-0212
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Port A—H Alternate Function Subregisters

The Port A—H Alternate FunctioSubregister, shown in Table 18, is accessed through the
Port A-H Control Register by writingeH to the Port A—H Address Register. The Port A—
H Alternate Function subregisters select tieraate functions for the selected pins. To
determine the alternaterfation associated withaeh port pin, see tH@PIO Alternate
Functionssection on page 37.

A Caution: Do not enable alternate funati for GPIO port pins which do not have an associated al-
ternate function. Failure to follow this guideline may result in unpredictable operation.

Table 18. Port A —H Alternate Function Subregisters

Bit 7 6 5 4 3 2 1 0
Field AF7 AF6 AF5 AF4 AF3 AF2 AF1 AFO
RESET 0

R/W R/W

Address See note.

Note: If a 02H exists in the Port A—H Address Register, it is accessible through the Port A—H Control Register.

Bit Description
[7:0] Port Alternate Function Enabled
AFX 0 = The port pin is in NORMAL Mode and the DDx bit in the Port A—H Data Direction Subregis-

ter determines the direction of the pin.
1 = The alternate function is selected. Port pin operation is controlled by the alternate function.

Note: x indicates register bits in the range [7:0].
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Port A—H Output C ontrol Subregisters

The Port A—H Output Control Subregister, simaw Table 19, is accessed through the Port
A—H Control Register by writing3H to the Port A-H Address Register. Setting the bits in
the Port A—H Output Control sudigisters to 1 configures tspecified port pins for open-
drain operation. These subregisters affect the girectly and, as a result, alternate func-
tions are also affected.

Table 19. Port A—H Out put Control Subregisters

Bit 7 6 5 4 3 2 1 0
Field POC7 POC6 POC5 POC4 POC3 POC2 POC1 POCO
RESET 0

R/W R/W

Address See note.

Note: If a O3H exists in the Port A—H Address Register, it is accessible through the Port A—H Control Register.

Bit Description
[7:0] Port Output Control
POCx These bits function independently of the alternate function bit and disables the drains if set to 1.

0 = The drains are enabled for any output mode.
1 = The drain of the associated pin is disabled (open-drain mode).

Note: x indicates register bits in the range [7:0].
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Port A—H High Drive Enable Subregisters

The Port A—H High Drive Enable Subregist&npown in Table 20, is accessed through the
Port A—H Control Register by writinggH to the Port A—H Address Register. Setting the
bits in the Port A—H High Drie Enable subregisters to 1 cignires the specified port pins
for high-current output drive operation. The Port A-H High Drive Enable Subregister
affects the pins directly and, as a fgsaiternate functions are also affected.

Table 20. Port A —H High Drive Enable Subregisters

Bit 7 6 5 4 3 2 1 0
Field PHDE7 PHDE6 PHDES PHDE4 PHDE3 PHDE2 PHDE1 PHDEO
RESET 0

R/W R/W

Address See note.

Note: If a 04H exists in the Port A—H Address Register, it is accessible through the Port A—H Control Register.

Bit Description

[7:0] Port High Drive Enabled

PHDEx 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 register bits in the range [7:0].
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Port A-H Stop Mode Recovery Source Enable Subregisters
The Port A—H Stop Mode Recovery SourceaBle Subregister, shown in Table 21, is

accessed through the Port Agdntrol Register by writin@5H to the Port A-H Address

45

Register. Setting the bits in the Port A—H Sképde Recovery Source Enable subregisters

to 1 configures the specified Port pins &t@p Mode Recovery source. During STOP

Mode, any logic transition on a Port pin elebas a Stop Mode Recovery source initiates

Stop Mode Recovery.

Table 21. Port A —H Stop Mode Recovery Source Enable Subregisters

Bit 7 6 5 4 3 2 1 0
Field PSMRE7 | PSMRE6 | PSMRES5 | PSMRE4 | PSMRE3 | PSMRE2 | PSMRE1 | PSMREO
RESET 0

R/W R/W

Address See note.

Note: If a O5H exists in the Port A—H Address Register, it is accessible through the Port A—H Control Register.

Bit Description

[7:0] Port Stop Mode Recovery Source Enabled

PSMRE 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 register bits in the range [7:0].

PS019923-0212
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Port A—H Input Data Registers

Reading from the Port A—H Input Data registeshown in Table 22, returns the sampled
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values from the correspondingrppins. The Port A—H Input Data registers are read-only.

Table 22. Port A —H Input Data Registers (PxIN)

Bit 7 6 5 4 3 2 1 0
Field PIN7 PING PIN5 PIN4 PIN3 PIN2 PIN1 PINO
RESET X

R/W R

Address FD2H, FD6H, FDAH, FDEH, FE2H, FE6H, FEAH, FEEH

Bit Description

[7:0] Port Input Data

PxIN Sampled data from the corresponding port pin input.

0 = Input data is logical 0 (Low).
1 = Input data is logical 1 (High).

Note: x indicates register bits in the range [7:0].

Port A—H Output Data Register

The Port A—H Output Data Register, shown in Table 23, writes output data to the pins.

Table 23. Port A —H Output Data Register (P xOUT)

Bit 7 6 5 4 3 2 1 0
Field POUTY7 POUT6 POUTS5 POUT4 POUT3 POUT2 POUT1 POUTO
RESET 0

R/W R/W

Address FD3H, FD7H, FDBH, FDFH, FE3H, FE7H, FEBH, FEFH

Bit Description

[7:0] Port Output Data

PxOUT  These bits contain the data to be driven out from the port pins. The values are only driven if the

corresponding pin is configured as an output and the pin is not configured for alternate function

operation.

0 = Drive a logical 0 (Low).

1 = Drive a logical 1 (High). High value is not driven if 