High Performance 8-Bit Microcontrollers

Z8 Encore! XP® F64xXx
Series

Product Specification

PS019924-0113

Copyright ©2013 Zilog®, Inc. All rights reserved.
www.zilog.com


http://www.ZiLOG.com
http://www.ZiLOG.com

Z8 Encore! XP® F64xx Series
Product Specification

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

LIFE SUPPORT POLICY

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

As used herein

Life support devices or systems are devices which (a) are intended for surgical implant into the body, or (b)
support or sustain life and whose failure to perform when properly used in accordance with instructions for
use provided in the labeling can be reasonably expected to result in a significant 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 support device or system or to affect its safety or effectiveness.

Document Disclaimer

©2013 Zilog, Inc. All rights reserved. Information in this publication concerning the devices, applications,
or technology described is intended to suggest possible uses and may be superseded.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 INFORMATION, DEVICES, OR TECHNOLOGY DESCRIBED
HEREIN OR OTHERWISE. The information contained within this document has been verified according
to the general principles of electrical and mechanical engineering.

Z8, Z8 Encore!, Z8 Encore! XP and Z8 Encore! MC are trademarks or registered trademarks of Zilog, Inc.
All other product or service names are the property of their respective owners.

PS019924-0113 PRELIMINARY Foreword



Z8 Encore! XP® F64xx Series
Product Specification

Revision History

Each instance in the Revision History table reflects a change to this document from its pre-
vious revision. For more details, refer to the corresponding pages or appropriate links
listed in the table below.

Revision

Date Level Description Page
Jan 24 Restored 40-pin PDIP package to Signal and Pin Descriptions and Packag- 7, 286
2013 ing chapters.
Feb 23 Corrected formatting of Ippg section, Table 107; corrected language in the 202, 248
2012 General Purpose RAM section of Appendix A,
Sep 22 Revised Flash Sector Protect Register description; revised Packaging 178, 286
2011 chapter.
Mar 21 Changed title to Z8 Encore! XP F64xx Series. All
2008
Feb 20 Changed Z8 Encore! XP 64K Series Flash Microcontrollers to Z8 Encore! 287, 234
2008 XP F64xx Series Flash Microcontrollers. Deleted three sentences that men-

tioned Z8R642. Removed the 40 PDIP package. Added

ZENETSCO0100ZACG to the end of the Ordering Information table.

Changed the flag status to unaffected for BIT, BSET, and BCLR in the eZ8

CPU Instruction Summary table.
Dec 19 Updated Zilog logo, Disclaimer section, and implemented style guide. All
2007 Updated Table 113. Changed Z8 Encore! 64K Series to Z8 Encore! XP 64K

Series Flash Microcontrollers throughout the document.
Dec 18 Updated Flash Memory Electrical Characteristics and Timing table and 213, 287
2006 Ordering Information chapter.
Nov 17 Updated Part Number Suffix Designations section. 292
2006

PS019924-0113 PRELIMINARY Revision History



Z8 Encore! XP® F64xx Series
Product Specification

Table of Contents

ReVISION HIStOrY ... e i
List Of FIgUIeS .. .o Xi
Listof Tables . ... .o e xiii
INtrOdUCHION .. e 1
FaUIES . . 1

Part Selection Guide . ... ... 2

BIoCK Diagram .. ... 3

CPU and Peripheral OVerview . ...........c i 3
General-Purpose Input/Output . ......... ... . 4

Flash Controller .. ... .. 4

10-Bit Analog-to-Digital Converter . ........... ... ... i 4

UART S ot 4
o 5

Serial Peripheral Interface ........... ... .. . . i i 5

TS ot 5

Interrupt Controller . . ... .. . e 5

Reset Controller . ... .. . . 5

On-Chip Debugger . ... o 5

DMA Controller .. ..o 6

Signal and Pin DesCriptions . ... ...t e 7
Available Packages . . ... 7

Pin Configurations .. ... i 8

Signal DesCriptions . ... ..o 14

Pin CharaCteristiCs . ........ .. i e 17
AAArESS SPACE . . .ot 18
Register File ... 18
Program MemOrY . ... 19

Data MemoOry . .. 20
INfOrmMation Area . . . ... o 20
Register File Address Map . . ... oot 22
Reset and Stop Mode RECOVEIY . . ..ottt e e 28
RESBE TY S . . ottt 28

RSB SOUICES . ..o 29
Power-On Reset . .. ..o 30

Voltage Brown-Out Reset ......... ... . 31

PS019924-0113 PRELIMINARY Table of Contents



Z8 Encore! XP® F64xx Series
Product Specification

Watchdog Timer Reset .. ... e e 32

External PIN RESEt . ... ..o 32

On-Chip Debugger Initiated Reset .. ... 32

Stop MOde RECOVEIY . . ..ot e 32

Stop Mode Recovery Using Watchdog Timer Time-Out ................. 33

Stop Mode Recovery Using a GPIO Port Pin Transition HALT ............ 33
LOW-POWEr MOOES . . ..o 34
STOP MOOE ..ottt 34

HALT MOOE ..o e e e e 35
General-Purpose 1/0 . ..o 36
GPIO Port Availability By Device . ... 36
ArChItECIUIE . . o 37

GPIO Alternate FUNCLIONS . . .. ..o e 37

GPIO INerTUPES . . .ot 39

GPIO Control Register Definitions . . ......... ... . i 39

Port A—H Address Registers . . . ...t 40

Port A-H Control Registers . ... i 41

Port A—H Input Data Registers . .. ... 46

Port A—H Output Data Register . ............ i 46

Interrupt Controller ... ... .. e 47
Interrupt Vector Listing . ... ... 47
ArChItECIUNE . . oo 49
oIt ON . . o e e 49

Master Interrupt Enable . ....... ... ... . 49

Interrupt Vectorsand Priority ... ... . 50

INterrupt ASSErtion . ... ... 50

Software Interrupt ASSErtion . ... . i 51

Interrupt Control Register Definitions . ........... ... ... . i ... 51
Interrupt Request O Register . ... e 51

Interrupt Request L Register . ... e 53

Interrupt Request 2 RegiSter .. ...t e e e 54

IRQO Enable High and Low Bit Registers ................... ... ..., 55

IRQ1 Enable High and Low Bit Registers ............................. 56

IRQ2 Enable High and Low Bit Registers . ............... ... .ot 58

Interrupt Edge Select Register ............. . i 60

Interrupt Port Select Register . ... ... e e 60

Interrupt Control Register ............ i i e 61

I T 62
ArCNItECIUNE . . oo 62

PS019924-0113 PRELIMINARY Table of Contents



Z8 Encore! XP® F64xx Series
Product Specification

(@] 0T =11 o] 63
Timer Operating Modes . ... e i 63
Reading the Timer CountValues . .......... .. ... ... ... 71
Timer Output Signal Operation ........... ... .. .. 72

Timer Control Register Definitions .............. ... .. ... o i, 72
Timer 0-3 High and Low Byte Registers . .. ............ ... oo, 72
Timer Reload High and Low Byte Registers ........................... 74
Timer 0-3 PWM High and Low Byte Registers ........................ 75
Timer 0-3 Control 0 RegISters . ..ot e 76
Timer 0-3 Control LRegisters . ... i 77

Watchdog Timer . ..o e 80

OPBIatION . . .o 80
Watchdog Timer Refresh . ... . 81
Watchdog Timer Time-Out Response . ..., 81
Watchdog Timer Reload Unlock Sequence ............................ 82

Watchdog Timer Control Register Definitions .. ........................... 83
Watchdog Timer Control Register ............. i, 83
Watchdog Timer Reload Upper, High and Low Byte Registers ............ 85

Universal Asynchronous Receiver/Transmitter . ............ .. .. ... 87

ArCNItECIUNE . . oo 87

(@] 0 T=T - 1 4 o] o 88
Transmitting Data using the Polled Method . .. ......................... 89
Transmitting Data using the Interrupt-Driven Method . .................. 90
Receiving Data using the Polled Method . .. ............. .. ... ... .. ... 91
Receiving Data using the Interrupt-Driven Method . .. ................... 92
Clear To Send (CTS) Operation ...t 93
MULTIPROCESSOR (9-bit)y Mode . ... 93
External Driver Enable .. ... ... .. . . 95
UART INteImTUPLS . . ..o e 96
UART Baud Rate Generator . .............iiimiiiiiiann. 98

UART Control Register Definitions .. .............. i, 98
UART Transmit Data Register . .. ... 98
UART Receive Data Register .............iiiiiiiiii i 99
UART Status O Register . ... 100
UART Status L Register . . ..o e 101
UART Control 0 and Control 1 Registers ............... ... .covv.... 102
UART Address Compare Register . ..., 105
UART Baud Rate High and Low Byte Registers ....................... 105

Infrared ENCOEr/DECOTEr . . .. ...t 109

ArChItECIUrE . . o 109

PS019924-0113 PRELIMINARY Table of Contents



Z8 Encore! XP® F64xx Series
Product Specification

Vii

oIt ON . . o 109
Transmitting I'DAData . .......... .. e 110
Receiving IlDADaAta . ... ..ot 111

Infrared Encoder/Decoder Control Register Definitions .................... 112

Serial Peripheral Interface ........... ... . i e 113

ArChItECIUNE . . . 113

OPBIALION . . . et 115
SPISIgnals . ... 115
SPI Clock Phase and Polarity Control ............ ... ... .. ... ....... 116
Multimaster Operation .. ............ it 118
Slave Operation . ... ...t e 119
Error Detection . ... ... 119
SPILINtErrUPtS ..o 120
SPI Baud Rate Generator . ............iuuiii 120

SPI Control Register Definitions . .......... ... .. ... i i, 121
SPI Data Register .. ... 121
SPIControl Register .. ... 122
SPI Status Register . ...t e 123
SPIMode Register . ... 125
SPI Diagnostic State Register . .. ... i 126
SPI Baud Rate High and Low Byte Registers ......................... 126

I2C COMIONET . .. o e e e e e e e e e 128

ATChItECIUNE . o o 128

OPEIatiON . . .o 129
SDAand SCL Signals ...... ... 130
PCINEITUPES . o e e e e et e e e e e e e e e 130
Software Control of 12C Transactions . .................oeeeeeneenon. 131
Start and Stop Conditions . .. ... . 132
Master Write and Read Transactions .. ..............covuuiiinennnnn.. 132
Address Only Transaction with a 7-bit Address ....................... 133
Write Transaction witha 7-Bit Address .. ............ ... .. ... 133
Address Only Transaction with a 10-bit Address ...................... 135
Write Transaction with a 10-Bit Address . .. .......... ... 136
Read Transaction witha 7-Bit Address . ............ ... ... ..., 138
Read Transaction with a 10-Bit Address ........... ... ... ... 139

12C Control Register Definitions . .......... .. .. . .. . . 141
1°C Data RegiSter ... 141
12C Status REGISIEr . .. ..o et e 142
12C CONrOl REGISLET . . . .o oo et e e e e e 144
12C Baud Rate High and Low Byte Registers ......................... 145

PS019924-0113 PRELIMINARY Table of Contents



Z8 Encore! XP® F64xx Series
Product Specification

viii

12C Diagnostic State REGiSter . . . ...\ttt e 147

12C Diagnostic Control Register . ........ .. ... i, 149
Direct Memory Access Controller .. ... .. 150
OPBIALION . . . ettt 150
Configuring DMAO and DMAL for Data Transfer ..................... 150
DMA_ADC Operation . . ...... ..ottt 151
Configuring DMA_ADC for Data Transfer ............... ... ......... 152
DMA Control Register Definitions . . ........... ... i 152
DMAX Control Register . ... ... 153
DMAX I/O Address RegiSter .. ..... ... 154
DMAX Address High Nibble Register ............... .. .. ... ... ... ... 155
DMAX Start/Current Address Low Byte Register ...................... 156
DMAX End Address Low Byte Register ............ ... ... ... oo 156
DMA_ADC Address Register . ...t 157
DMA_ADC Control Register . . ... 158
DMA_ADC Status Register . ... 159
Analog-to-Digital Converter .. ......... . i e 161
ArChItECIUNE . . o 161
OPBIALION . . . et 163
Automatic POWEr-DOWN . . ... oo 163
Single-Shot Conversion . ... ... .. i 163
Continuous CONVEISION . ...ttt e e 164
DMA Control of the ADC . ... ..o 165
ADC Control Register Definitions .............. .. ... ... .. 165
ADC Control Register .. ... 165
ADC Data High Byte Register . ............o i, 167
ADC Data Low BitsRegister .. .......... i 168
Flash Memory ... 169
INfOrmation Area . . .. ... o 170
L@ 0 T=T - 1 4 o] o 171
Timing Using the Flash Frequency Registers .. ....................... 171
Flash Read Protection . .. ... 172
Flash Write/Erase Protection . ............ .. i 172
Byte Programming .. ...t 173
Page Erase . ... 174
MaSS Erase .. ..o 174
Flash Controller Bypass ... ... ...ttt 174
Flash Controller Behavior in DebugMode . .......................... 175
Flash Control Register Definitions . .......... ... ... . ... 175
Flash Control Register ............ i e 175

PS019924-0113 PRELIMINARY Table of Contents



Z8 Encore! XP® F64xx Series
Product Specification

Flash Status Register . .......... .o e 177

Page Select Register . ... 177

Flash Sector Protect Register . ..., 178

Flash Frequency High and Low Byte Registers . ....................... 179

OPtION BItS . .. oo 180
OPBIatION . . .o 180

Option Bit Configuration By Reset . .......... ... ... ... 180

Option Bit Address SPace . .. ..ot vt e 180

Flash Memory Address0000H . .. ... 181

Flash Memory Address 0001H . .. ... . 182

ON-Chip Debugger . .. ..o e 183
ATChItECIUNE . . . o 183
OPBIALION . . . et 184

OCD INterface ... ..ot 184

DEBUG MOOE . ...t e 185

OCD Data Format . ......ou it e e 186

OCD Autobaud Detector/Generator . ............couiiiiiinenannn. 186

OCD Serial ErrOrs ... 187
Breakpoints . . .. ..o 187

On-Chip Debugger Commands . ... ...ttt 188
On-Chip Debugger Control Register Definitions .......................... 193

OCD Control Register . ... 193

OCD Status Register .. ...t 194

ON-Chip OSCIllator . . ... o e 196
Operating Modes . . .. ..ot e 196

Crystal Oscillator Operation . ............ e 196
Oscillator Operation with an External RC Network . ....................... 198
Electrical CharaCteristiCs . .. ... 200
Absolute Maximum Ratings . ... 200

DC CharacteristiCs . ... ..ot e e 202
On-Chip Peripheral AC and DC Electrical Characteristics .................. 211

AC CharaCteristiCs . .. ..ot 216
General-Purpose 1/0 Port Input Data Sample Timing ................... 217
General-Purpose I/O Port Output Timing . .. ...t 218

On-Chip Debugger Timing . ... 219

SPI Master Mode Timing ... ..ot e 220

SPISlave Mode TimMiNg . ...t e 221

PCTIMING vttt e e 222

UART TimMiNg ..ot e e e e 223

PS019924-0113 PRELIMINARY Table of Contents



Z8 Encore! XP® F64xx Series
Product Specification

eZ8 CPU INStruction Set . .. ...t 225
Assembly Language Programming Introduction .......................... 225
Assembly Language SyntaX . ...........ooiiii i 226
eZ8 CPU Instruction Notation . ..............iiiui i 227

Condition CodeS . . . .ot 229
eZ8 CPU Instruction Classes ...t 230
eZ8 CPU InStruction SUMMArY . . ...t e i e 234
Flags Register .. ... e 243

OP C0dE MaPS . .ottt 244

Appendix A. Register Tables .. ... ... 248
General Purpose RAM ... . 248
TIMEr O o 248
Universal Asynchronous Receiver/Transmitter (UART) .................... 256
Inter-Integrated Circuit (I2C) ... ...\ ov et 261
Serial Peripheral Interface . . ......... .. 263
Analog-to-Digital Converter (ADC) .. ...t 266
Direct Memory Access (DMA) . ... 266
Interrupt Request (IRQ) ... ... o 270
General-Purpose Input/Output (GPIO) .. ... 274
Watchdog Timer .. ... e e e 282
Flash .o 284

PaCKAgING . . . .o 286

Ordering Information . . ... .. 287
Part Number Suffix Designations .. ............ ... .. 292

INdEX . o 293

CUSIOMEr SUPPOI . o e 303

PS019924-0113 PRELIMINARY Table of Contents



Z8 Encore! XP® F64xx Series
Product Specification

List of Figures

PS019924-0113

Figure 1.
Figure 2.
Figure 3.
Figure 4.

Figure 5.
Figure 6.

Figure 7.
Figure 8.
Figure 9.

Figure 10.
Figure 11.
Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.
Figure 21.
Figure 22.
Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 29.
Figure 30.

Z8 Encore! XP F64xx Series Block Diagram ........................ 3
Z8 Encore! XP F64xx Series in 40-Pin Dual Inline Package (PDIP) ...... 8
Z8 Encore! XP F64xx Series in 44-Pin Plastic Leaded Chip Carrier (PLCC) 9
Z8 Encore! XP F64xx Series in 44-Pin Low-Profile Quad Flat

Package (LQFP) . . ... o 10
Z8 Encore! XP F64xx Series in 64-Pin Low-Profile Quad Flat

Package (LOQFP) . ...t e 11
Z8 Encore! XP F64xx Series in 68-Pin Plastic Leaded Chip

Carrier (PLCC) ..o 12
Z8 Encore! XP F64xx Series in 80-Pin Quad Flat Package (QFP) ....... 13
Power-On Reset Operation ............... ... 30
Voltage Brown-Out Reset Operation . ............. ..., 31
GPIO PortPinBlock Diagram . . ... 37
Interrupt Controller Block Diagram . .......... ... ... .. ... ....... 49
Timer Block Diagram . ........... . 63
UART Block Diagram . ........... i e 88
UART Asynchronous Data Format without Parity ................... 89
UART Asynchronous Data Format with Parity . ..................... 89
UART Asynchronous MULTIPROCESSOR Mode Data Format ....... 93
UART Driver Enable Signal Timing (shown with 1 Stop Bit and Parity) . 95
UART Receiver Interrupt Service Routine Flow .................... 97
Infrared Data Communication System Block Diagram .............. 109
Infrared Data Transmission . ..., 110
Infrared Data Reception . ......... ... ... 111

SPI Configured as a Master in a Single-Master, Single-Slave System ... 113
SPI Configured as a Master in a Single-Master, Multiple-Slave System . 114

SPI ConfiguredasaSlave ............ ... .. 114
SPI Timing When PHASE isO .......... ... ... ... .. 117
SPITiming When PHASE iS1 ....... ... 118
12C Controller Block Diagram ........ ... i 129
7-Bit Address Only Transaction Format . ......................... 133
7-Bit Addressed Slave Data Transfer Format ...................... 134
10-Bit Address Only Transaction Format ......................... 135

PRELIMINARY List of Figures

Xi



PS019924-0113

Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.
Figure 37.

Figure 38.

Figure 39.
Figure 40.
Figure 41.
Figure 42.

Figure 43.
Figure 44.
Figure 45.
Figure 46.
Figure 47.

Figure 48.

Figure 49.
Figure 50.
Figure 51.
Figure 52.
Figure 53.
Figure 54.
Figure 55.
Figure 56.
Figure 57.
Figure 58.
Figure 59.
Figure 60.
Figure 61.

Z8 Encore! XP® F64xx Series
Product Specification

10-Bit Addressed Slave Data Transfer Format ..................... 136
Receive Data Transfer Format for a 7-Bit Addressed Slave ........... 138
Receive Data Format for a 10-Bit Addressed Slave ................. 139
Analog-to-Digital Converter Block Diagram ...................... 162
Flash Memory Arrangement . .............. ... 170
On-Chip Debugger Block Diagram .. ............. ... ..covu.... 183
Interfacing the On-Chip Debugger’s DBG Pin with an RS-232 Interface,
HLOf 2 184
Interfacing the On-Chip Debugger’s DBG Pin with an RS-232 Interface,

2 ) 185
OCD Data Format ... e e e 186
Recommended 20 MHz Crystal Oscillator Configuration ............. 197
Connecting the On-Chip Oscillator to an External RC Network . . ... ... 198
Typical RC Oscillator Frequency as a Function of the External

Capacitance with a 45kQ Resistor ............ .. oo, 199
Typical Active Mode Idd vs. System Clock Frequency .............. 205
Maximum Active Mode Idd vs. System Clock Frequency ............ 206
Typical HALT Mode Idd vs. System Clock Frequency .............. 207
Maximum HALT Mode Icc vs. System Clock Frequency ............ 208
Maximum STOP Mode IDD with VBO Enabled vs. Power Supply

Voltage . ..o 209
Maximum STOP Mode IDD with VBO Disabled vs. Power Supply

VOlagE . . o e 210
Analog-to-Digital Converter Frequency Response .. ................ 215
Port Input Sample Timing . ............ i 217
GPIO Port Qutput Timing .. ... e e e 218
On-Chip Debugger Timing ..., 219
SPI Master Mode Timing . ....... ..o 220
SPISlave Mode Timing .. ..ot e e 221
PCTIMING .o v oot 222
UART Timingwith CTS .. ... .. e 223
UART Timing without CTS . ... ... . i 224
Flags Register . ... .o 243
Op Code Map Cell Description . ...t 244
FirstOpCodeMap ...t e e e e 246
Second Op Code Map after IFH ........... ... ... ... .. ... ...... 247

PRELIMINARY List of Figures

Xii



Z8 Encore! XP® F64xx Series
Product Specification

List of Tables

PS019924-0113

Table 1.
Table 2.
Table 3.
Table 4.
Table 5.
Table 6.
Table 7.
Table 8.
Table 9.

Table 10.
Table 11.
Table 12.
Table 13.
Table 14.
Table 15.
Table 16.
Table 17.
Table 18.
Table 19.
Table 20.
Table 21.
Table 22.
Table 23.
Table 24.
Table 25.
Table 26.
Table 27.
Table 28.
Table 29.
Table 30.
Table 31.
Table 32.
Table 33.

Z8 Encore! XP F64xx Series Part Selection Guide . ................... 2
Z8 Encore! XP F64xx Series Package Options . ...................... 7
Signal DesCriptions . .. ...t 14
Pin Characteristics of the Z8 Encore! XP F64xx Series ............... 17
Z8 Encore! XP F64xx Series Program Memory Maps ................ 19
Z8 Encore! XP F64xx Series Information AreaMap ................. 21
Z8 Encore! XP F64xx Series Register File AddressMap .............. 22
Reset and Stop Mode Recovery Characteristics and Latency ........... 28
Reset Sources and Resulting Reset Type . .. ... 29
Stop Mode Recovery Sources and Resulting Action ... ............... 33
Port Availability by Device and Package Type ...................... 36
Port Alternate Function Mapping . ............ciiiiiiininnan... 38
GPIO Port Registers and Subregisters . ..., 39
Port A-H GPIO Address Registers (PXADDR) ..................... 40
Port A—H Control Registers (PXCTL) . ..., 41
Port A—H Data Direction Subregisters . . ............ ... ... .. ... ... 41
Port A—H Alternate Function Subregisters ......................... 42
Port A—H Output Control Subregisters . ............ ... ....ccoovo... 43
Port A—H High Drive Enable Subregisters ......................... 44
Port A-H Stop Mode Recovery Source Enable Subregisters ........... 45
Port A—H Input Data Registers (PXIN) . ......... ... ... ... ... . .... 46
Port A—H Output Data Register (PXOUT) .......... ... ... ... ... 46
Interrupt Vectors in Order of Priority ............................. 48
Interrupt Request 0 Register (IRQ0) . ......... ... i, 52
Interrupt Request 1 Register (IRQ1) ...... ... ... .. ... 53
Interrupt Request 2 Register (IRQ2) . ..., 54
IRQO Enable and Priority Encoding . ............... ... 55
IRQO Enable High Bit Register (IRQOENH) ....................... 55
IRQO Enable Low Bit Register (IRQOENL) ........................ 56
IRQ1 Enable and Priority Encoding . .............c.o ... 56
IRQ1 Enable High Bit Register (IRQ1ENH) ....................... 57
IRQ1 Enable Low Bit Register (IRQL1ENL) ........................ 57
IRQ2 Enable and Priority Encoding . .......... ..., 58

PRELIMINARY List of Tables

Xiii



PS019924-0113

Table 34.
Table 35.
Table 36.
Table 37.
Table 38.
Table 39.
Table 40.
Table 41.
Table 42.
Table 43.
Table 44.
Table 45.
Table 46.
Table 47.
Table 48.
Table 49.
Table 50.
Table 51.
Table 52.
Table 53.
Table 54.
Table 55.
Table 56.
Table 57.
Table 58.
Table 59.
Table 60.
Table 61.
Table 62.
Table 63.
Table 64.
Table 65.
Table 66.
Table 67.
Table 68.
Table 69.

Z8 Encore! XP® F64xx Series
Product Specification

IRQ2 Enable High Bit Register (IRQ2ENH) ....................... 58
IRQ2 Enable Low Bit Register IRQ2ENL) .............. ... .. ... 59
Interrupt Edge Select Register (IRQES) ................ ... ....... 60
Interrupt Port Select Register (IRQPS) . .............. ... ... ... ... 60
Interrupt Control Register IRQCTL) .......... .., 61
Timer 0-3 High Byte Register (TxH) .......... ... ... ... ....... 73
Timer 0-3 Low Byte Register (TXL) .......... ..o .. 73
Timer 0-3 Reload High Byte Register (TXRH) . ..................... 74
Timer 0-3 Reload Low Byte Register (TXRL) ...................... 74
Timer 0-3 PWM High Byte Register (TXPWMH) ................... 75
Timer 0-3 PWM Low Byte Register (TXPWML) .................... 75
Timer 0-3 Control 0 Register (TXCTLO) .............ciiiinain... 76
Timer 0-3 Control 1 Register (TXCTLL) ............cciviirin... 77
Watchdog Timer Approximate Time-Out Delays .................... 81
Watchdog Timer Control Register (WDTCTL) ..................... 84
Watchdog Timer Events . .......... ... i 85
Watchdog Timer Reload Upper Byte Register (WDTU) .............. 85
Watchdog Timer Reload High Byte Register (WDTH) ............... 86
Watchdog Timer Reload Low Byte Register (WDTL) ................ 86
UART Transmit Data Register (UXTXD) ..., 99
UART Receive Data Register (UXRXD) ..., 99
UART Status 0 Register (UXSTATO) ..., 100
UART Status 1 Register (UXSTATL) ...t 101
UART Control 0 Register (UXCTLO) ...........ccoviuiiniannan.. 102
UART Control 1 Register (UXCTLL) ...........ciiiiiinnann... 103
UART Address Compare Register (UXADDR) . .................... 105
UART Baud Rate High Byte Register (UXBRH) ................... 106
UART Baud Rate Low Byte Register (UXBRL) .................... 106
UART Baud Rates . ...... ...t e 107
SPI Clock Phase (PHASE) and Clock Polarity (CLKPOL) Operation . .. 117
SPI Data Register (SPIDATA) . ... . e 122
SPI Control Register (SPICTL) ... 122
SPI Status Register (SPISTAT) . ... e 123
SPI Mode Register (SPIMODE) .............. .. 125
SPI1 Diagnostic State Register (SPIDST) ..., 126
SPI Baud Rate High Byte Register (SPIBRH) ..................... 127

PRELIMINARY List of Tables

Xiv



PS019924-0113

Table 70.
Table 71.
Table 72.
Table 73.
Table 74.
Table 75.
Table 76.
Table 77.
Table 78.
Table 79.
Table 80.
Table 81.
Table 82.
Table 83.
Table 84.
Table 85.
Table 86.
Table 87.
Table 88.
Table 89.
Table 90.
Table 91.
Table 92.
Table 93.
Table 94.
Table 95.
Table 96.
Table 97.
Table 98.
Table 99.

Table 100.
Table 101.
Table 102.
Table 103.
Table 104.
Table 105.

Z8 Encore! XP® F64xx Series
Product Specification

SPI Baud Rate Low Byte Register (SPIBRL) ...................... 127
I°C Data Register (I2CDATA) ...\ttt 142
12C Status Register (I2CSTAT) .. ..o e 142
12C Control Register (I2CCTL) ... ..ot e 144
1°C Baud Rate Low Byte Register (I2CBRL) ...................... 146
I°C Baud Rate High Byte Register (I2CBRH) ..................... 146
I2C Diagnostic State Register (I2CDST) ... .. oviie e, 147
I°C Diagnostic Control Register (I2CDIAG) ...................... 149
DMAX Control Register (DMAXCTL) ..., 153
DMAX I/0 Address Register (DMAXIO) ............. ... ... ...... 154
DMAX Address High Nibble Register (DMAXH) ................... 155
DMAX Start/Current Address Low Byte Register (DMAXSTART) .. ... 156
DMAX End Address Low Byte Register (DMAXEND) .............. 156
DMA_ADC Register File AddressExample . ...................... 157
DMA_ADC Control Register (DMAACTL) ........... ... 158
DMA_ADC Address Register (DMAA _ADDR) ................... 158
DMA_ADC Status Register (DMAA_STAT) ... 159
ADC Control Register (ADCCTL) ...t 165
ADC Data High Byte Register (ADCD H) ........................ 167
ADC Data Low Bits Register (ADCD_L) . ..., 168
Flash Memory Configurations . ............ ... oo, 169
Flash Memory Sector Addresses . ... 169
Z8 Encore! XP F64xx Series Information AreaMap ................ 171
Flash Control Register (FCTL) ... 176
Flash Status Register (FSTAT) ... .ot 177
Flash Sector Protect Register (FPROT) . ..., 178
Page Select Register (FPS) ......... . i 178
Flash Frequency High Byte Register (FFREQH) ................... 179
Flash Frequency Low Byte Register (FFREQL) .................... 179
Flash Option Bits At Flash Memory Address 0000H ................ 181
Options Bits at Flash Memory Address0001H ..................... 182
OCD Baud-Rate Limits . ........ ... i, 186
On-Chip Debugger Commands . ........... ... ... 189
OCD Control Register (OCDCTL) ......cviiii i 193
OCD Status Register (OCDSTAT) ..o 194

Recommended Crystal Oscillator Specifications (20MHz Operation) ... 197

PRELIMINARY List of Tables

XV



PS019924-0113

Table 106.
Table 107.
Table 108.

Table 109.
Table 110.
Table 111.
Table 112.
Table 113.
Table 114.
Table 115.
Table 116.
Table 117.
Table 118.
Table 119.
Table 120.
Table 121.
Table 122.
Table 123.
Table 124,
Table 125.
Table 126.
Table 127.
Table 128.
Table 129.
Table 130.
Table 131.
Table 132.
Table 133.
Table 134.
Table 135.
Table 136.
Table 137.
Table 138.
Table 139.
Table 140.

Z8 Encore! XP® F64xx Series
Product Specification

Absolute Maximum Ratings ........... .. .. i 200
DC CharacteristiCs . .. ..o e 202
Power-On Reset and Voltage Brown-Out Electrical Characteristics

and TIMING . . oo 211
Reset and Stop Mode Recovery Pin Timing ....................... 212
External RC Oscillator Electrical Characteristics and Timing ......... 212
Flash Memory Electrical Characteristicsand Timing ................ 213
Watchdog Timer Electrical Characteristicsand Timing .............. 213
Analog-to-Digital Converter Electrical Characteristics and Timing . . . .. 214
AC CharacteristiCs . ... ..o 216
GPIOPOrt Input TimiNg . ..... vt e e 217
GPIO Port Qutput Timing . ... ..ot e 218
On-Chip Debugger Timing .. ... e 219
SPIMaster Mode TIMIiNG . ...t 220
SPISlave Mode Timing . .. ...t e 221
2C TIMING © o ettt e e e e 222
UART Timingwith CTS .. ... . e 223
UART Timing without CTS . ... ... .. ... . i 224
Assembly Language Syntax Example 1 ........... ... ... ... ..... 226
Assembly Language Syntax Example2 ................. ... .. ... 227
Notational Shorthand .. ......... ... . 227
Additional Symbols . ......... .. 228
Condition CodesS ... .ot 229
Arithmetic InStructions . ........... i 230
Bit Manipulation Instructions .............. ... . .. i 231
Block Transfer Instructions .. ....... .. ... ... i 231
CPU Control InStructions . ... ...t e 232
Load INStructions . ...t 232
Logical Instructions ......... ... . i e 233
Program Control Instructions . . .......... .. ... ... 233
Rotate and Shift Instructions . ......... .. ... .. ... .. ... . 234
eZ8 CPU Instruction Summary ...ttt 234
Op Code Map Abbreviations ............ ... . ... 244
Timer 0-3 High Byte Register (TxH) .......... ... ... ... ... ..... 248
Timer 0-3 Low Byte Register (TXL) ........... ... i, 249
Timer 0-3 Reload High Byte Register (TXRH) ..................... 249

PRELIMINARY List of Tables

XVi



PS019924-0113

Table 141.
Table 142.
Table 143.
Table 144.
Table 145.
Table 146.
Table 147.
Table 148.
Table 149.
Table 150.
Table 151.
Table 152.
Table 153.
Table 154.
Table 155.
Table 156.
Table 157.
Table 158.
Table 159.
Table 160.
Table 161.
Table 162.
Table 163.
Table 164.
Table 165.
Table 166.
Table 167.
Table 168.
Table 169.
Table 170.
Table 171.
Table 172.
Table 173.
Table 174.
Table 175.
Table 176.

Z8 Encore! XP® F64xx Series
Product Specification

Timer 0-3 Reload Low Byte Register (TXRL) ..................... 249
Timer 0-3 PWM High Byte Register (TXPWMH) .................. 249
Timer 0-3 PWM Low Byte Register (TXPWML) ................... 250
Timer 0-3 Control 0 Register (TXCTLO) ................ccovn.... 250
Timer 0-3 Control 1 Register (TXCTLL) .......... ... 250
Timer 0-3 High Byte Register (TxH) ............ .. ... ... ... .. ... 250
Timer 0-3 Low Byte Register (TXL) ..., 251
Timer 0-3 Reload High Byte Register (TXRH) . .................... 251
Timer 0-3 Reload Low Byte Register (TXRL) ..................... 251
Timer 0-3 PWM High Byte Register (TXPWMH) .................. 251
Timer 0-3 PWM Low Byte Register (TXPWML) ................... 252
Timer 0-3 Control 0 Register (TXCTLO) .......... ..., 252
Timer 0-3 Control 1 Register (TXCTL1) .............. .. ..., 252
Timer 0-3 High Byte Register (TxH) .......... ... ... ... .. ..., 252
Timer 0-3 Low Byte Register (TXL) . ..., 253
Timer 0-3 Reload High Byte Register (TXRH) ..................... 253
Timer 0-3 Reload Low Byte Register (TXRL) ..................... 253
Timer 0-3 PWM High Byte Register (TXPWMH) .................. 253
Timer 0-3 PWM Low Byte Register (TXPWML) . .................. 254
Timer 0-3 Control 0 Register (TXCTLO) .......... ..., 254
Timer 0-3 Control 1 Register (TXCTLL) .......... ..., 254
Timer 0-3 High Byte Register (TxH) ........... ... .. ... ... ...... 254
Timer 0-3 Low Byte Register (TXL) . ..., 255
Timer 0-3 Reload High Byte Register (TXRH) . .................... 255
Timer 0-3 Reload Low Byte Register (TXRL) ..................... 255
Timer 0-3 PWM High Byte Register (TXPWMH) .................. 255
Timer 0-3 PWM Low Byte Register (TXPWML) ................... 256
Timer 0-3 Control 0 Register (TXCTLO) ................ ..., 256
Timer 0-3 Control 1 Register (TXCTLL) ..., 256
UART Transmit Data Register (UXTXD) .............ciiin.n, 257
UART Receive Data Register (UXRXD) .................ivin.n. 257
UART Status 0 Register (UXSTATO) . ...t 257
UART Control 0 Register (UXCTLO) ..........ocviiiniinnnnnnnn, 257
UART Control 1 Register (UXCTLL) ...t 258
UART Status 1 Register (UXSTATL) . ...t 258
UART Address Compare Register (UXADDR) . .................... 258

PRELIMINARY List of Tables

XVii



PS019924-0113

Table 177.
Table 178.
Table 179.
Table 180.
Table 181.
Table 182.
Table 183.
Table 184.
Table 185.
Table 186.
Table 187.
Table 188.
Table 189.
Table 190.
Table 191.
Table 192.
Table 193.
Table 194.
Table 195.
Table 196.
Table 197.
Table 198.
Table 199.
Table 200.
Table 201.
Table 202.
Table 203.
Table 204,
Table 205.
Table 206.
Table 207.
Table 208.
Table 2009.
Table 210.
Table 211.
Table 212.

Z8 Encore! XP® F64xx Series
Product Specification

UART Baud Rate High Byte Register (UXBRH) ................... 258
UART Baud Rate Low Byte Register (UXBRL) .................... 259
UART Transmit Data Register (UXTXD) ...............cvvnin... 259
UART Receive Data Register (UXRXD) .................coivin... 259
UART Status 0 Register (UXSTATO) . ... 259
UART Control 0 Register (UXCTLO) .......... ..., 260
UART Control 1 Register (UXCTLL) ..., 260
UART Status 1 Register (UXSTATL) ... 260
UART Address Compare Register (UXADDR) .. ................... 260
UART Baud Rate High Byte Register (UXBRH) ................... 261
UART Baud Rate Low Byte Register (UXBRL) .................... 261
I°C Data Register (I2CDATA) ...ttt 261
I2C Status Register (I2CSTAT) ...ttt 262
1°C Control Register (I2CCTL) . ..ottt 262
I°C Baud Rate High Byte Register (I2CBRH) ..................... 262
I°C Baud Rate Low Byte Register (I2CBRL) .................o.... 262
I°C Diagnostic State Register (I2CDST) .. ......ovvrieeeanen.. 263
1°C Diagnostic Control Register (I2CDIAG) .............cc.oove... 263
SPI Data Register (SPIDATA) . ... e 263
SPI Control Register (SPICTL) . ...t 264
SPI Status Register (SPISTAT) ... ..o e 264
SPI Mode Register (SPIMODE) .............c i, 264
SPI Diagnostic State Register (SPIDST) ..., 265
SPI Baud Rate High Byte Register (SPIBRH) ..................... 265
SPI Baud Rate Low Byte Register (SPIBRL) ...................... 265
ADC Data High Byte Register (ADCD_H) ........................ 266
ADC Data Low Bits Register (ADCD_L) . ..., 266
DMAX Control Register (DMAXCTL) ... 267
DMAX I/O Address Register (DMAXIO) . ..., 267
DMAX Address High Nibble Register (DMAXH) ................... 267
DMAX Start/Current Address Low Byte Register (DMAXSTART) .. ... 267
DMAX End Address Low Byte Register (DMAXEND) .............. 268
DMAX Control Register (DMAXCTL) ...t 268
DMAX 1/0 Address Register (DMAXIO) ........... ... ... ..o ... 268
DMAX Address High Nibble Register (DMAXH) ................... 269
DMAX Start/Current Address Low Byte Register (DMAXSTART) ... .. 269

PRELIMINARY List of Tables

XViii



PS019924-0113

Table 213.
Table 214.
Table 215.
Table 216.
Table 217.
Table 218.
Table 219.
Table 220.
Table 221.
Table 222.
Table 223.
Table 224.
Table 225.
Table 226.
Table 227.
Table 228.
Table 229.
Table 230.
Table 231.
Table 232.
Table 233.
Table 234.
Table 235.
Table 236.
Table 237.
Table 238.
Table 239.
Table 240.
Table 241.
Table 242.
Table 243.
Table 244,
Table 245.
Table 246.
Table 247.
Table 248.

Z8 Encore! XP® F64xx Series
Product Specification

DMAX End Address Low Byte Register (DMAXEND) .............. 269
DMA_ADC Address Register (DMAA_ADDR) ................... 269
DMA_ADC Control Register (DMAACTL) ..., 270
DMA_ADC Status Register (DMAA _STAT) ... 270
Interrupt Request 0 Register (IRQ0) . ........... ..., 270
IRQO Enable High Bit Register (IRQOENH) ...................... 271
IRQO Enable Low Bit Register (IRQOENL) ....................... 271
Interrupt Request 1 Register (IRQ1) ............ ... 271
IRQ1 Enable High Bit Register (IRQ1ENH) ...................... 271
IRQ1 Enable Low Bit Register (IRQL1ENL) ....................... 272
Interrupt Request 2 Register (IRQ2) ...........cc ... 272
IRQ2 Enable High Bit Register (IRQ2ENH) . ..................... 272
IRQ2 Enable Low Bit Register (IRQ2ENL) ....................... 272
Interrupt Edge Select Register (IRQES) ................. ... ...... 273
Interrupt Port Select Register (IRQPS) ............ .. ... ... . ..., 273
Interrupt Control Register IRQCTL) ............ .. ... 273
Port A-H GPI1O Address Registers (PXADDR) . ................... 274
Port A—H Control Registers (PXCTL) .......... ... 274
Port A—H Input Data Registers (PXIN) ........................... 274
Port A—H Output Data Register (PXOUT) .. ..., 275
Port A-H GP10O Address Registers (PXADDR) . ................... 275
Port A—H Control Registers (PXCTL) .......... ..., 275
Port A—H Input Data Registers (PXIN) . ............ ... ... ..o, 275
Port A—H Output Data Register (PXOUT) .. ..., 276
Port A—H GPIO Address Registers (PXADDR) .................... 276
Port A—H Control Registers (PXCTL) ..., 276
Port A—H Input Data Registers (PxIN) . ............ ... ... ....... 276
Port A—H Output Data Register (PXOUT) ............ ... ... ...t 277
Port A-H GPI1O Address Registers (PXADDR) . ................... 277
Port A—H Control Registers (PXCTL) .......... ... 277
Port A—H Input Data Registers (PxIN) ........................... 277
Port A—H Output Data Register (PXOUT) ..., 278
Port A-H GP1O Address Registers (PXADDR) . ................... 278
Port A—H Control Registers (PXCTL) .......... ... ... 278
Port A-H Input Data Registers (PXIN) . ............ ... ... ... ... 278
Port A—H Output Data Register (PXOUT) ..., 279

PRELIMINARY List of Tables

XiX



PS019924-0113

Table 249.
Table 250.
Table 251.
Table 252.
Table 253.
Table 254.
Table 255.
Table 256.
Table 257.
Table 258.
Table 259.
Table 260.
Table 261.
Table 262.
Table 263.
Table 264.
Table 265.
Table 266.
Table 267.
Table 268.
Table 269.
Table 270.
Table 271.

Z8 Encore! XP® F64xx Series
Product Specification

Port A—H GPIO Address Registers (PXADDR) .................... 279
Port A—H Control Registers (PXCTL) ..., 279
Port A-H Input Data Registers (PXIN) ........................... 279
Port A—H Output Data Register (PXOUT) ............ ... ... ... 280
Port A-H GPI1O Address Registers (PXADDR) . ................... 280
Port A-H Control Registers (PXCTL) ........... .. ... o, 280
Port A—H Input Data Registers (PxIN) ........................... 280
Port A—H Output Data Register (PXOUT) .. ..., 281
Port A-H GPIO Address Registers (PXADDR) .................... 281
Port A—H Control Registers (PXCTL) .......... ... 281
Port A—H Input Data Registers (PXIN) . ............ ... ... ... ... 281
Port A—H Output Data Register (PXOUT) ..., 282
Watchdog Timer Control Register (WDTCTL) .................... 282
Watchdog Timer Reload Upper Byte Register (WDTU) ............. 282
Watchdog Timer Reload High Byte Register WDTH) .............. 283
Watchdog Timer Reload Low Byte Register (WDTL) ............... 283
Flash Control Register (FCTL) . ... ... 284
Flash Status Register (FSTAT) . ... e 284
Page Select Register (FPS) ........ ... . i 284
Flash Frequency High Byte Register (FFREQH) ................... 285
Flash Frequency Low Byte Register (FFREQL) .................... 285
Flash Sector Protect Register (FPROT) . ...t 285
Z8 Encore! XP F64xx Series Ordering Matrix ..................... 287

PRELIMINARY List of Tables

XX



Z8 Encore! XP® F64xx Series
Product Specification

Introduction

Features

PS019924-0113

Zilog’s Z8 Encore! XP F64xx Series MCU family of products are a line of Zilog micro-
controller products based upon the 8-bit e28 CPU. The Z8 Encore! XP F64xx Series adds
Flash memory to Zilog’s extensive line of 8-bit microcontrollers. The Flash in-circuit pro-
gramming capability allows for faster development time and program changes in the field.
The new eZ8 CPU is upward-compatible with existing Z8 instructions. The rich-periph-
eral set of the Z8 Encore! XP F64xx Series makes it suitable for a variety of applications
including motor control, security systems, home appliances, personal electronic devices,
and sensors.

The features of Z8 Encore! XP F64xx Series include:

20MHz eZ8 CPU

Up to 64 KB Flash with in-circuit 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 (12C)

Serial Peripheral Interface (SPI)

Two Infrared Data Association (IrDA)-compliant infrared encoder/decoders
Up to four 16-bit timers with capture, 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 to 3.6V with 5V-tolerant inputs

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

PRELIMINARY Introduction
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Part Selection Guide

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 40-/
Part Flash RAM Timers ADC UARTs 44-Pin  64/68-Pin  80-Pin
Number (KB) (KB) I/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.
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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 Rel?et 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 continuing demand for faster and more code-efficient
microcontrollers. The eZ8 CPU executes a superset of the original Z8 instruction set.

eZ8 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

PS019924-0113 PRELIMINARY Block Diagram
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e Software stack allows much greater depth in subroutine 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 efficiency for code developed using higher-level
programming languages, including C

* Pipelined instruction fetch and execution

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

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

e 2to 9 clock cycles per instruction

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

General-Purpose Input/Output

The Z8 Encore! XP F64xx Series features seven 8-bit ports (ports A-G) and one 4-bit port
(Port H) for general-purpose input/output (GPIO). Each pin is individually programmable.
All ports (except B and H) support 5V-tolerant inputs.

Flash Controller

The Flash Controller programs and erases 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 up to 12 different analog input sources.

UARTSs

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

PS019924-0113 PRELIMINARY CPU and Peripheral Overview
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12C

The I12C controller makes the Z8 Encore! XP F64xx Series compatible with the 1°C proto-
col. The I12C controller consists of two bidirectional bus 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, character-oriented channel that supports a four-wire
interface.

Timers

Up to four 16-bit reloadable timers can be used for timing/counting events or for motor
control operations. These timers provide a 16-bit programmable reload counter and oper-
ate in ONE-SHOT, CONTINUOUS, GATED, CAPTURE, COMPARE, CAPTURE AND
COMPARE and PWM modes. Only 3 timers (Timer 0-2) 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 RESET pin, Power-On Reset,
Watchdog Timer, STOP Mode exit, or Voltage Brown-Out (VBO) warning signal.

On-Chip Debugger

The Z8 Encore! XP F64xx Series features an integrated On-Chip Debugger. The OCD
provides a rich set of debugging capabilities, such as reading and writing registers, pro-
gramming the Flash, setting breakpoints and executing code. A single-pin interface pro-
vides communication to the OCD.
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DMA Controller

The Z8 Encore! XP F64xx Series feature three channels of DMA. Two of the channels are
for register RAM to and from I/O operations. The third channel automatically controls the
transfer of data from the ADC to the memory.
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The Z8 Encore! XP F64xx Series product are available in a variety of packages styles and
pin configurations. This chapter describes the signals and available pin configurations for
each of the package styles. For information about physical package specifications, see the
Packaging chapter on page 286.

Available Packages

Table 2 identifies the package styles that are available for each device within the Z8
Encore! XP F64xx Series product line.

Table 2. Z8 Encore! XP F64xx Series Package Options

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

PS019924-0113
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Figures 2 through 7 display the pin configurations for all of the packages available in the
Z8 Encore! XP F64xx Series. For signal descriptions, see Table 3 on page 14.

PD4/RXD1 —|
PD3/DE1 —
PC5/MISO —|
PA3/CTSO —
PA2/DE0 —
PAL/TOOUT —
PAO/TOIN —
PC2/SS —
RESET —
VDD —

VSS —

PD1 —

PDO —

XOUT —

XIN —|

AVDD —
PBO/ANAO —
PB1/ANAL —
PB4/ANA4 —
PB5/ANA5 —

10

15

40

35

30

25

21

— PD5/TXD1
— PC4/MOSI
— PA4/RXDO
 PA5/TXDO
- PA6/SCL
— PA7/SDA
— PD6/CTS1
— PC3/SCK
— VSS

— VDD

— PC6/T2IN
— DBG

— PC1/T10UT
— PCO/T1IN
— AVSS

— VREF

— PB2/ANA2
— PB3/ANA3
— PB7/ANA7
— PB6/ANA6

Figure 2. Z8 Encore! XP F64xx Series in 40-Pin Dual Inline Package (PDIP)

} Note: Timer 3 and T20UT are not supported in the 40-pin PDIP package.

PS019924-0113
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— PA7/SDA
— PD6/CTS1
— PC3/SCK
— Vss

— Vop

— PC7/T20UT
— PC6/T2IN
— DBG

— PC1/T10UT
— PCO/T1IN

Vss

Figure 3. Z8 Encore! XP F64xx Series in 44-Pin Plastic Leaded Chip Carrier (PLCC)

) Note: Timer 3 is not available in the 44-pin PLCC package.
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Figure 4. Z8 Encore! XP F64xx Series in 44-Pin Low-Profile Quad Flat Package (LQFP)

} Note: Timer 3 is not available in the 44-pin LQFP package.
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11

— PA7/SDA
— PD6/CTS1
— PC3/SCK
L PD7/RCOUT
— Vss

— PE5

— PE6

— PE7

— PC7/T20UT
— PC6/T2IN
— DBG

— PC1/T10UT
— PCO/T1IN

Figure 5. Z8 Encore! XP F64xx Series in 64-Pin Low-Profile Quad Flat Package (LQFP)
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Figure 6. Z8 Encore! XP F64xx Series in 68-Pin Plastic Leaded Chip Carrier (PLCC)
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Figure 7. Z8 Encore! XP F64xx Series in 80-Pin Quad Flat Package (QFP)
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Signal Descriptions

Table 3 lists the Z8 Encore! XP signals. To determine the available signals for a specific
package style, see the Pin Configurations section on page 8.

Table 3. Signal Descriptions

Signal
Mnemonic I/O Description

General-Purpose I/O 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 1/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/0 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.

PGJ[7:0] I/O Port G[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.

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

IC 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 I/O pin. When the general-pur-
pose /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/O 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 /O pin.
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Table 3. Signal Descriptions (Continued)

Signal
Mnemonic