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Chapter 1
General Description

1.1 Introduction

The MC68HC908AZ32A is a member of the low-cost, high-performance M68HCO08 Family of 8-bit
microcontroller units (MCUs). All MCUs in the family use the enhanced M68HCO08 central processor unit
(CPUO08) and are available with a variety of modules, memory sizes and types, and package types.

1.2 Features

Features of the MC68HC908AZ32A include:
* High-Performance M68HCO08 Architecture
¢ Fully Upward-Compatible Object Code with M6805, M146805, and M68HCO05 Families
* 8.4 MHz Internal Bus Frequency
e 32,256 bytes of FLASH Electrically Erasable Read-Only Memory (FLASH)
* FLASH Data Security

* 512 bytes of On-Chip Electrically Erasable Programmable Read-Only Memory with Security Option
(EEPROM)

* 1K byte of On-Chip RAM

* Clock Generator Module (CGM)

» Serial Peripheral Interface Module (SPI)

e Serial Communications Interface Module (SCI)

e 8-Bit, 15-Channel Analog-to-Digital Converter (ADC-15)

* 16-Bit, 6-Channel Timer Interface Module (TIMA-6)

* 16-Bit, 2-Channel Timer Interface Module (TIMB)

* Programmable Interrupt Timer (PIT)

e System Protection Features

Computer Operating Properly (COP) with Optional Reset
Low-Voltage Detection with Optional Reset

lllegal Opcode Detection with Optional Reset

lllegal Address Detection with Optional Reset

* Low-Power Design (Fully Static with Stop and Wait Modes)
* Master Reset Pin and Power-On Reset

* 5-Bit Keyboard Interrupt Module

¢  MSCAN Controller (Scalable CAN) implements CAN 2.0b Protocol as Defined in BOSCH
Specification September 1991
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General Description

Features of the CPUO08 include:
e Enhanced HCO5 Programming Model
* Extensive Loop Control Functions
* 16 Addressing Modes (Eight More Than the HCO5)
e 16-Bit Index Register and Stack Pointer
e Memory-to-Memory Data Transfers
* Fast 8 x 8 Multiply Instruction
* Fast 16/8 Divide Instruction
e Binary-Coded Decimal (BCD) Instructions
* Optimization for Controller Applications
e C Language Support

1.3 MCU Block Diagram
Figure 1-1 shows the structure of the MC68HC908AZ32A.
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General Description

1.4 Pin Assignments
Figure 1-2 shows the MC68HC908AZ32A pin assignments.
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Figure 1-2. MC68HC908AZ32A 64 QFP Pin Assignments
NOTE
The following pin descriptions are just a quick reference. For a more
detailed representation, see Chapter 23 I/O Ports.
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Pin Assignments

1.4.1 Power Supply Pins (Vpp and Vgg)
Vpp and Vgg are the power supply and ground pins. The MCU operates from a single power supply.

Fast signal transitions on MCU pins place high, short-duration current demands on the power supply. To
prevent noise problems, take special care to provide power supply bypassing at the MCU as shown in
Figure 1-3. Place the C1 bypass capacitor as close to the MCU as possible. Use a high-frequency
response ceramic capacitor for C1. C2 is an optional bulk current bypass capacitor for use in applications
that require the port pins to source high current levels.

MCU

NOTE: Component values shown represent typical applications.
Figure 1-3. Power Supply Bypassing

Vgg is also the ground for the port output buffers and the ground return for the serial clock in the Serial
Peripheral Interface module (SPI). See Chapter 17 Serial Peirpheral Interface (SPI).

NOTE
Vsg must be grounded for proper MCU operation.

1.4.2 Oscillator Pins (OSC1 and OSC2)

The OSC1 and OSC2 pins are the connections for the on-chip oscillator circuit. See Chapter 8 Clock
Generator Module (CGM).

1.4.3 External Reset Pin (RST)

A logic 0 on the RST pin forces the MCU to a known startup state. RST is bidirectional, allowing a reset
of the entire system. It is driven low when any internal reset source is asserted. See Chapter 7 System
Integration Module (SIM) for more information.

1.4.4 External Interrupt Pin (IRQ)

IRQ is an asynchronous external interrupt pin. See Chapter 15 External Interrupt Module (IRQ1).

1.4.5 Analog Power Supply Pin (Vppa)

Vppa is the power supply pin for the analog portion of the Clock Generator Module (CGM). See
Chapter 8 Clock Generator Module (CGM).
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1.4.6 Analog Ground Pin (Vggp)

Vgsa is the ground connection for the analog portion of the Clock Generator Module (CGM). See
Chapter 8 Clock Generator Module (CGM).

1.4.7 External Filter Capacitor Pin (CGMXFC)

CGMXFC is an external filter capacitor connection for the Clock Generator Module (CGM). See
Chapter 8 Clock Generator Module (CGM).

1.4.8 ADC Analog Power Supply Pin (Vpparer)

VpopaRer is the power supply pin for the analog portion of the Analog-to-Digital Converter (ADC). See
Chapter 21 Analog-To-Digital Converter (ADC-15).

1.4.9 ADC Analog Ground Pin (AVgs/VRerL)

The AVgs/VRerL pin provides both the analog ground connection and the reference low voltage for the
Analog-to-Digital Converter (ADC). See Chapter 21 Analog-To-Digital Converter (ADC-15).

1.4.10 ADC Reference High Voltage Pin (VRgrn)

VRrern provides the reference high voltage for the Analog-to-Digital Converter (ADC). See Chapter 21
Analog-To-Digital Converter (ADC-15).

1.4.11 Port A Input/Output (I/O) Pins (PTA7-PTAO0)

PTA7-PTAO are general-purpose bidirectional I/O port pins. See Chapter 23 1/O Ports.

1.4.12 Port B I/O Pins (PTB7/ATD7-PTB0/ATDO0)

Port B is an 8-bit special function port that shares all eight pins with the Analog-to-Digital Converter (ADC).
See Chapter 21 Analog-To-Digital Converter (ADC-15) and Chapter 23 1/O Ports.

1.4.13 Port C I/O Pins (PTC5-PTCO0)

PTC5-PTC3 and PTC1-PTCO are general-purpose bidirectional I/0O port pins. PTC2/MCLK is a special
function port that shares its pin with the system clock which has a frequency equivalent to the system
clock. See Chapter 23 I/0O Ports.

1.4.14 Port D I/O Pins (PTD7-PTDO/ATDS8)

Port D is an 8-bit special-function port that shares seven of its pins with the Analog-to-Digital Converter

module (ADC-15), one of its pins with the Timer Interface Module A (TIMA), and one more of its pins with
the Timer Interface Module B (TIMB). See Chapter 18 Timer Interface Module A (TIMA), Chapter 19 Timer
Interface Module B (TIMB), Chapter 21 Analog-To-Digital Converter (ADC-15) and Chapter 23 1/O Ports.

1.4.15 Port E I/O Pins (PTE7/SPSCK-PTEO/TxD)

Port E is an 8-bit special function port that shares two of its pins with the Timer Interface Module A (TIMA),
four of its pins with the Serial Peripheral Interface module (SPI), and two of its pins with the Serial
Communication Interface module (SCI). See Chapter 16 Serial Communications Interface (SCI),
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Pin Assignments

Chapter 17 Serial Peirpheral Interface (SPI), Chapter 18 Timer Interface Module A (TIMA), and
Chapter 23 I/O Ports.

1.4.16 Port F I/O Pins (PTF6—-PTFO/TACH2)

Port F is a 7-bit special function port that shares its pins with the Timer Interface Module B (TIMB). Six of
its pins are shared with the Timer Interface Module A (TIMA-6). See Chapter 18 Timer Interface Module
A (TIMA), Chapter 19 Timer Interface Module B (TIMB), and Chapter 23 1/O Ports.

1.4.17 Port G I/O Pins (PTG2/KBD2-PTG0/KBDO)

Port G is a 3-bit special function port that shares all of its pins with the Keyboard Module (KBD). See
Chapter 22 Keyboard Module (KBD) and Chapter 23 I/0O Ports.

1.4.18 Port H I/O Pins (PTH1/KBD4-PTH0/KBD3)

Port H is a 2-bit special-function port that shares all of its pins with the Keyboard Module (KBD). See
Chapter 22 Keyboard Module (KBD) and Chapter 23 I/0O Ports.

1.4.19 CAN Transmit Pin (CANTX)

This pin is the digital output from the CAN module (CANTX). See Chapter 24 MSCAN Controller
(MSCANO0S8).

1.4.20 CAN Receive Pin (CANRX)

This pin is the digital input to the CAN module (CANRXx). See Chapter 24 MSCAN Controller (MSCANO8).

Table 1-1. External Pins Summary (Sheet 1 of 3)

Pin Name Function Driver Type | Hysteresis(!) | Reset State

PTA7-PTAO General-Purpose 1/0 Dual State No Input Hi-Z
General-Purpose 1/0 .

PTB7/ATD7—PTBO/ATDO ADC Channel Dual State No Input Hi-Z

PTC5-PTCO General-Purpose 1/10 Dual State No Input Hi-Z

PTD7 General Purpose I/O Dual State No Input Hi-Z
PTD6/ATD14/ General-Purpose 1/10 .

TACLK ADC Channel ADC Channel/Timer External Input Clock Dual State No Input Hi-Z
General-Purpose 1/0 .

PTD5/ATD13 ADC Channel ADC Channel Dual State No Input Hi-Z
PTD4/ATD12/T General-Purpose 1/0 .

BCLK ADC Channel ADC Channel/Timer External Input Clock | DUa! State No Input Hi-Z
PTD3/ATD11-PTDO/ General-Purpose 1/0 .

ATD8 ADC Channels ADC Channel Dual State No Input Hi-2
General-Purpose 1/0 Dual State .

PTE7/SPSCK SPI Clock Open Drain Yes Input Hi-Z
General-Purpose 1/0 Dual State .

PTEE/MOSI SPI Data Path Open Drain Yes Input Hi-Z
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Table 1-1. External Pins Summary (Sheet 2 of 3)

Pin Name Function Driver Type Hysteresis“) Reset State
General-Purpose 1/0 Dual State .
PTES/MISO SPI Data Path Open Drain Yes Input Hi-Z
= General-Purpose 1/0 .
PTE4/SS SPI Slave Select Dual State Yes Input Hi-Z
General-Purpose 1/10 .
PTES/TACH1 Timer A Channel 1 Dual State Yes Input Hi-Z
General-Purpose 1/0 .
PTE2/TACHO Timer A Channel 0 Dual State Yes Input Hi-Z
General-Purpose 1/0 .
PTE1/RxD SCI Receive Data Dual State Yes Input Hi-Z
General-Purpose 1/10 .
PTEO/TxD SCI Transmit Data Dual State No Input Hi-Z
PTF6 General-Purpose 1/0 Dual State No Input Hi-Z
PTF5/TBCH1-PTF4/TBCHO General-Purpose I/O/Timer B Channel Dual State Yes Input Hi-Z
General-Purpose 1/0 .
PTF3/TACH5 Timer A Channel 5 Dual State Yes Input Hi-Z
General-Purpose 1/10 .
PTF2/TACH4 Timer A Channel 4 Dual State Yes Input Hi-Z
General-Purpose 1/0 .
PTF1/TACH3 Timer A Channel 3 Dual State Yes Input Hi-Z
General-Purpose 1/0 .
PTFO/TACH2 Timer A Channel 2 Dual State Yes Input Hi-Z
General-Purpose 1/0/ .
PTG2/KBD2—-PTGO0/KBDO Keyboard Wakeup Pin Dual State Yes Input Hi-Z
General-Purpose 1/0/ .
PTH1/KBD4 —PTHO/KBD3 Keyboard Wakeup Pin Dual State Yes Input Hi-Z
Vpp Chip Power Supply N/A N/A N/A
Vgs Chip Ground N/A N/A N/A
Vopa CGM Analog Power Supply
Vssa CGM Analog Ground
VDDAREF ADC Power Supply N/A N/A N/A
Avss/VREFL ADC Ground/ADC Reference Low Voltage N/A N/A N/A
VREFH A/D Reference High Voltage N/A N/A N/A
OSCH1 External Clock In N/A N/A Input Hi-Z
0OSC2 External Clock Out N/A N/A Output
CGMXFC PLL Loop Filter Cap N/A N/A N/A
IRQ External Interrupt Request N/A N/A Input Hi-Z
RST Reset N/A N/A Output Low
MC68HC908AZ32A Data Sheet, Rev. 2
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Table 1-1. External Pins Summary (Sheet 3 of 3)

Pin Assignments

Pin Name Function Driver Type | Hysteresis(!) | Reset State
CANRx CAN Serial Input N/A Yes Input Hi-Z
CANTXx CAN Serial Output Output No Output

1. Hysteresis is not 100% tested but is typically a minimum of 300mV.
Table 1-2. Clock Signal Naming Conventions
Clock Signal Name Description
CGMXGLK Glook Generaton Module (COM)
CGMOUT ook Generator Modle (CGM)
Bus Clock CGMOUT divided by two
SPSCK SPI serial clock
TACLK External clock input for TIMA
TBCLK External clock input for TIMB
Table 1-3. Clock Source Summary
Module Clock Source
ADC CGMXCLK or Bus Clock
CAN CGMXCLK or CGMOUT
COP CGMXCLK
CPU Bus Clock
FLASH Bus Clock
EEPROM CGMXCLK or Bus Clock
RAM Bus Clock
SPI Bus Clock/SPSCK
SCl CGMXCLK
TIMA Bus Clock or PTD6/ATD14/TACLK
TIMB Bus Clock or PTD4/TBCLK
PIT Bus Clock
SIM CGMOUT and CGMXCLK
IRQ Bus Clock
BRK Bus Clock
LVvI Bus Clock
CGM OSC1 and OSC2
MC68HC908AZ32A Data Sheet, Rev. 2
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1.5 Ordering Information
This section contains instructions for ordering the MC68HC908AZ32A.

1.5.1 MC Order Numbers
Table 1-4. MC Order Numbers

MC Order Number Temé?:::::engange
MC68HC908AZ32ACFU (64-Pin QFP) —-40°C to + 85°C
MC68HC908AZ32AVFU (64-Pin QFP) —40°C to + 105°C
MC68HC908AZ32AMFU (64-Pin QFP) -40°C to + 125°C
MC68HC908AZ32A Data Sheet, Rev. 2
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Chapter 2
Memory Map

2.1 Introduction

The CPUQ08 can address 64K bytes of memory space. The memory map, shown in Figure 2-1, includes:

* 32,256 Bytes of FLASH EEPROM

* 1024 Bytes of RAM

* 512 Bytes of EEPROM with Protect Option
e 52 Bytes of User-Defined Vectors

e 320 Bytes of Monitor ROM

The following definitions apply to the memory map representation of reserved and unimplemented
locations.

* Reserved — Accessing a reserved location can have unpredictable effects on MCU operation.

* Unused — These locations are reserved in the memory map for future use, accessing an
unused location can have unpredictable effects on MCU operation.

* Unimplemented — Accessing an unimplemented location can cause an illegal address reset
(within the constraints as outlined in the Chapter 7 System Integration Module (SIM)).

$0000
2 I/O REGISTERS (80 BYTES)
$004F
$0050
2 RAM (1024 BYTES)
$044F
$0450
2 UNIMPLEMENTED (176 BYTES)
$04FF

$0500
1 CAN CONTROL AND MESSAGE

BUFFERS (128 BYTES)

$057F
$0580

2 UNIMPLEMENTED (640 BYTES)
$07FF
$0800

2 EEPROM (512 BYTES)
$09FF

Figure 2-1. Memory Map (Sheet 1 of 3)
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Memory Map

$0A00

$7FFF
$8000

$FDFF
$FEOQO
$FEO1
$FEO2
$FEO3
$FEO4

$FEO08
$FEO09
$FEOA
$FEOB
$FEOC
$FEOD
$FEOE
$FEOF

$FE10

$FE11

$FE12

$FE19
$FE1A
$FE1B
$FE1C
$FE1D
$FE1E
$FE1F
$FE20

$FF5F
$FF60

$FF7F
$FF80

30

UNIMPLEMENTED (30,208 BYTES)

FLASH (32,256 BYTES)

SIM BREAK STATUS REGISTER (SBSR)

SIM RESET STATUS REGISTER (SRSR)

RESERVED

SIM BREAK FLAG CONTROL REGISTER (SBFCR)

RESERVED (5 BYTES)

Configuration Write-Once Register (CONFIG-2)

RESERVED

RESERVED

BREAK ADDRESS REGISTER HIGH (BRKH)

BREAK ADDRESS REGISTER LOW (BRKL)

BREAK STATUS AND CONTROL REGISTER (BSCR)

LVI STATUS REGISTER (LVISR)

EEPROM DIVIDER HIGH NON-VOLATILE REGISTER
(EEDIVHNVR)

EEPROM DIVIDER LOW NON-VOLATILE REGISTER
(EEDIVLNVR)

RESERVED (8 BYTES)

EEPROM DIVIDER HIGH REGISTER (EEDIVH)

EEPROM DIVIDER LOW REGISTER (EEDIVL)

EEPROM NON-VOLATILE REGISTER (EENVR)

EEPROM CONTROL REGISTER (EECR)

RESERVED

EEPROM ARRAY CONFIGURATION REGISTER (EEACR)

MONITOR ROM (320 BYTES)

UNIMPLEMENTED (32 BYTES)

FLASH BLOCK PROTECT REGISTER (FLBPR)

Figure 2-1. Memory Map (Sheet 2 of 3)
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$FF81

2 RESERVED (7 BYTES)
$FF87
$FF88 FLASH CONTROL REGISTER (FLCR)
$FF89

2 RESERVED (7 BYTES)
$FF8F
$FF90

2 UNIMPLEMENTED (48 BYTES)
$FFBF
$FFCO

2 RESERVED (12 BYTES)
$FFCB
$FFCC

! VECTORS (52 BYTES)
See Table 2-1

$FFFF

Figure 2-1. Memory Map (Sheet 3 of 3)

2.2 /0 Section
Addresses $0000-$004F, shown in Figure 2-2, contain the 1/0 Data, Status and Control Registers.

Addr.

$0000

$0001

$0002

$0003

$0004

$0005

I1/0 Section

Register Name Bit7 6 5 4 3 2 1 Bit 0
i Read:
Port A Data Register PTA7 | PTA6 | PTA5 | PTA4 | PTA3 | PTA2 | PTA1 | PTAO
(PTA) write:
i Read:
Port B Data Register PTB7 | PTB6 | PTB5 | PTB4 | PTB3 | PTB2 | PTBI | PTBO
(PTB)  write:
i Read: 0 0
Port C Data Register PTC5 | PTC4 | PTC3 | PTC2 | PTCI | PTCO
(PTC)  write: R R
i Read:
Port D Data Register PTD7 | PTD6 | PTD5 | PTD4 | PTD3 | PTD2 | PTD! | PTDO
(PTD) write:
irecti i Read:
Data Direction Register A DDRA7 | DDRA6 | DDRA5 | DDRA4 | DDRA3 | DDRA2 | DDRAT | DDRAO
(DDRA)  write:
irecti i Read:
Data Direction Register B DDRB7 | DDRB6 | DDRB5 | DDRB4 | DDRB3 | DDRB2 | DDRB! | DDRBO
(DDRB)  write:

= Unimplemented R = Reserved

Figure 2-2. I/0 Data, Status and Control Registers (Sheet 1 of 6)
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Memory Map

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit 0
fennt ; Read: 0
$0006 Data Direction Register G MCLKEN DDRC5 | DDRC4 | DDRC3 | DDRC2 | DDRC! | DDRCO
(DDRC)  write: R
et ; Read:
$0007 Data Direction Register D DDRD7 | DDRD6 | DDRD5 | DDRD4 | DDRD3 | DDR2 | DDRD1 | DDRDO
(DDRD) Write:
; Read:
$0008 Port E Data Register PTE7 | PTE6 | PTE5 | PTE4 | PTES | PTE2 | PTE! | PTEO
(PTE) Write:
; Read: 0
$0009 Port F Data Register PTF6 | PTF5 | PTF4 | PTF3 | PTF2 | PTF | PTFO
(PTF)  write: R
; Read: 0 0 0 0 0
$000A Port G Data Re%ﬁter PTG2 | PTG1 PTGO
(PTG)  write: R R R R R
.o Read:| 0 0 0 0 0 0
$0008 Port H Data Register PTH PTHO
(PTH)  write: R R R R R R
P ; Read:
$000C Data Direction Register E DDRE7 | DDRE6 | DDRE5 | DDRE4 | DDRE3 | DDRE2 | DDRE! | DDREO
(DDRE) Write:
- ; Read: 0
$000D Data Direction Register F DDRF6 | DDRF5 | DDRF4 | DDRF3 | DDRF2 | DDRF | DDRFO
(DDRF) Write: R
- - Read:| 0 0 0 0 0
$000E Data Direction Register G DDRG2 | DDRGT DDRGO
(DDRG)  write: R R R R R
- - Read:| 0 0 0 0 0 0
$000F Data Direction Register H DDRH1 DDRHO
(DDRH)  write: R R R R R R
; Read:
$0010 SPI Control Register SPRIE R | SPMSTR| CPOL | CPHA | SPWOM | SPE SPTIE
(SPCR) Write:
Read:| SPRF OVRF | MODF | SPTE
$0011 SPl SR‘a“fS and Control ERRIE MODFEN | SPR1 | SPRO
egister (SPSCR)  write:
$0012 SP| Data Register Read: R7 R6 R5 R4 R3 R2 R1 RO
(SPDR) write:| 77 6 T5 T4 T3 T2 T1 T0
; Read:
$0013 §Ci Control Register 1 LOOPS | ENSCI | TXINV M WAKE | ILTY PEN PTY
(SCC1) Write:
; Read:
$0014 SCI Control Register 2 SCTIE | TCIE | SCRIEE ILIE TE RE RWU SBK
(SCC2) Write:
" Read: R8
$0015 8CI Control Register 3 T8 R R ORE | NEE | FEE | PEE
(SCCY) Write:
= Unimplemented R = Reserved
Figure 2-2. I/0 Data, Status and Control Registers (Sheet 2 of 6)
MC68HC908AZ32A Data Sheet, Rev. 2
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Addr.

$0016

$0017

$0018

$0019

$001A

$001B

$001C

$001D

$001E

$001F

$0020

$0021

$0022

$0023

$0024

$0025

Register Name

SCI Status Register 1
(SCS1)

SCI Status Register 2
(SCS2)

SCI Data Register
(SCDR)

SCI Baud Rate Register
(SCBR)

IRQ Status and Control
Register (ISCR)

Keyboard Status and Control
Register (KBSCR)

PLL Control Register
(PCTL)

PLL Bandwidth Control
Register (PBWC)

PLL Programming Register
(PPG)

Configuration Write-Once
Register (CONFIG-1)

Timer A Status and Control
Register (TASC)

Keyboard Interrupt Enable
Register (KBIER)

Timer A Counter Register
High (TACNTH)

Timer A Counter Register
Low (TACNTL)

Timer A Modulo Register
High (TAMODH)

Timer A Modulo Register
Low (TAMODL)

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

I1/0 Section

Bit 7 6 5 4 3 2 1 Bit 0
SCTE TC SCRF IDLE OR NF FE PE
0 0 0 0 0 0 BKF RPF
R7 R6 R5 R4 R3 R2 R1 RO
T7 T6 T5 T4 T3 T2 T TO
0 0
SCP1 SCPO R SCR2 SCR1 SCRO
0 0 0 0 IRQF 0
IMASK MODE
R R R R R ACK
0 0 0 0 KEYF 0
IMASKK | MODEK
ACKK
PLLF 1 1 1 1
PLLIE PLLON BCS
LOCK . 0 0 0 0
AUTO ACQ XLD
MUL7 MUL6 MUL5 MUL4 VRS7 VRS6 VRS5 VRS4
LVISTOP R LVIRST | LVIPWR | SSREC | COPRS STOP COPD
TOF 0 0
TOIE TSTOP PS2 PS1 PS0O
0 TRST R
0 0 0
KBIE4 KBIE3 KBIE2 KBIE1 KBIEO
Bit 15 14 13 12 11 10 9 Bit 8
R R R R R R R R
Bit 7 6 5 4 3 2 1 Bit 0
R R R R R R R R
Bit 15 14 13 12 11 10 9 Bit 8
Bit7 6 5 4 3 2 1 Bit0
= Unimplemented R = Reserved

Figure 2-2. I/0 Data, Status and Control Registers (Sheet 3 of 6)
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Memory Map

Addr. Register Name Bit7 6 5 4 3 2 1 Bit 0

! Read:| CHOF
gooze  |mer A Channel 0 Status and CHOIE | MSOB | MSOA | ELSOB | ELSOA | TOVO | CHOMAX
Control Register (TASCO)  \yrite: 0

Timer A Channel 0 Register R€ad:

$0027 High (TACHOH) Wiite: Bit 15 14 13 12 11 10 9 Bit 8
Timer A Channel 0 Register F€ad: . .
$0028 Low (TACHOL) Wiite: Bit7 6 5 4 3 2 1 Bit 0
: Read:| CH1F 0
so0pg  1imerA Channel 1 Status and CHIIE MSIA | ELS1B | ELSIA | TOV1 | CHIMAX
Control Register (TASC1)  \yrite: 0 R
Timer A Channel 1 Register Read: . .
$002A High (TACHTH)  Write: Bit 15 14 13 12 11 10 9 Bit 8
1 i Read:
$002B Timer A Channel 1 Register Bit7 6 5 4 3 5 1 Bit0

Low (TACHIL)  ite:

+ Read:| CH2F
goooc  imer A Channel 2 Status and CH2E | MS2B | MS2A | ELS2B | ELS2A | TOV2 | CH2mAX
Control Register (TASC2)  \yrite: 0

Timer A Channel 2 Register Read:

$002D High (TACH2H) Wiite: Bit 15 14 13 12 11 10 9 Bit 8
Timer A Channel 2 Register F€ad: . .
$002E Low (TACH2L) Wiite: Bit 7 6 5 4 3 2 1 Bit 0
: Read:| CHS3F 0
soooF  1mer A Channel 3 Status and CH3IE MS3A | ELS3B | ELS3A | TOV3 | CH3MAX
Control Register (TASC3)  \yrite: 0 R
Timer A Channel 3 Register Read: . .
$0030 High (TACH3H) Wiite: Bit 15 14 13 12 11 10 9 Bit 8
d ; Read:
$0031 Timer A Channel 3 Register Bit 7 6 5 4 3 5 1 Bit0

Low (TACH3L)  wite:

: Read:| CH4F
goosz  'mer A Channel 4 Status and CHAE | MS4B | MS4A | ELS4B | ELS4A | TOV4 | CHAMAX
Control Register (TASC4)  \rite: 0

Timer A Channel 4 Register Read:

$0033 High (TACHAH) Wiite: Bit 15 14 13 12 11 10 9 Bit 8

Timer A Channel 4 Register F€ad: . .
$0034 Low (TACHAL) Wiite: Bit7 6 5 4 3 2 1 Bit0

: Read:| CHSF 0
gooas  'merA Channel 5 Status and CH5IE MS5A | ELSSB | ELSSA | TOV5 | CHSMAX

Control Register (TASC5)  \yrite: 0 R
= Unimplemented R = Reserved
Figure 2-2. I/0 Data, Status and Control Registers (Sheet 4 of 6)
MC68HC908AZ32A Data Sheet, Rev. 2
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Addr.

$0036

$0037

$0038

$0039

$003A

$0040

$0041

$0042

$0043

$0044

$0045

$0046

$0047

$0048

$0049

$004A

Register Name

Timer A Channel 5 Register 1ead:
High (TACH5H)  ywyite:

Timer A Channel 5 Register Read:
Low (TACHSL) Write:

Analog-to-Digital Status and  Read:
Control Register (ADSCR)  yrite:

Analog-to-Digital Data  Read:
Register (ADR)  \rite:

Analog-to-Digital Input  Read:
Clock Register (ADICLK)  yyyite:

Timer B Status and Control  Read:
Register (TBSCR)  \yrite:

Timer B Counter Register Read:
High (TBCNTH)  \yrite:

Timer B Counter Register Read:
Low (TBCNTL)  ite:

Timer B Modulo Register Read:
High (TBMODH)  yite:

Timer B Modulo Register Réad:
Low (TBMODL)  ysie:

Timer B CHO Status and Control  R€ad:
Register (TBSCO)  write:

Timer B CHO Register High  Reéad:
(TBCHOH) Write:

Timer B CHO Register Low Read:
(TBCHOL)  write:

Timer B CH1 Status and Control  R€ad:
Register (TBSC1)  write:

Timer B CH1 Register High Read:
(TBCH1H) Write:

Timer B CH1 Register Low Read:
(TBCHIL)  write:

I1/0 Section

Bit 7 6 5 4 3 2 1 Bit 0
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0
c0oCco
. AIEN ADCO | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO
AD7 AD6 AD5 AD4 AD3 AD2 AD1 ADO
R R R R R R R R
0 0 0 0
ADIV2 | ADIV1 ADIVO | ADICLK
R R R R
TOF 0 0
TOE | TSTOP PS2 PS1 PS0
0 TRST R
Bit 15 14 13 12 11 10 9 Bit 8
R R R R R R R R
Bit 7 6 5 4 3 2 1 Bit 0
R R R R R R R R
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0
CHOF
CHOIE | MSO0B MSOA | ELSOB | ELSOA | TOVO | CHOMAX
0
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0
CHiF 0
CHIIE MS1A | ELS1B | ELS1A | TOVi | CHIMAX
0 R
Bit 15 14 13 12 1 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0
= Unimplemented R = Reserved
Figure 2-2. I/0 Data, Status and Control Registers (Sheet 5 of 6)
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Memory Map

Addr. Register Name Bit7 6 5 4 3 2 1 Bit 0
; Read: POF 0 0
$004B PIT Status and Control Register POIE PSTOP PPS2 PPS1 PPS0
(PSC) write:| 0 PRST

(PCNTH)  write:

$004D PIT Counter Register Low ead: | Bit7 6 5 4 3 2 1 Bit0
(PCNTL)  write:
i ] Read:

$004E PIT Modulo Register High Bit 15 14 13 12 11 10 9 Bit 8
(PMODH)  yite:
; Read:

$004F PIT Modulo Register Low Bit7 6 5 4 3 5 1 Bit0
(PMODL) Write:

= Unimplemented R = Reserved

Figure 2-2. I/0 Data, Status and Control Registers (Sheet 6 of 6)

2.3 Additional Status and Control Registers

Selected addresses in the range $FEOQ0 to $FFCB contain additional Status and Control registers as
shown in Figure 2-3. A noted exception is the COP Control Register (COPCTL) at address $FFFF.

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit0
i Read: BW
$FEO SIM Break Status Register R R R R R R R
(SBSR)  write: 0
$FEO1 SIM Reset Status Register Read:| POR PIN CoP ILOP ILAD 0 LVI 0
(SRSR)  write:
i Read:
$FE03 SIM Break Flag Control Register BCFE R R R R R R R
(SBFCR)  write:
$FE0S Configuration Write-Once R€ad: | EEDIV- . R EEMON- | AZ32A . R R
Register (CONFIG-2) yite:| CLK SEC R
; i Read:
gFEoc  Dreak Address Register High Bit 15 14 13 12 11 10 9 Bit 8
(BRKH)  write:
i Read:
$FEOD Break Address Register Low Bit 7 6 5 4 3 p 1 Bit0
(BRKL)  write:
SFEQE Break Status and Control  R€ad: BRKE BRKA 0 0 0 0 0 0
Register (BRKSCR)  yyyite:
= Unimplemented R = Reserved
Figure 2-3. Additional Status and Control Registers
MC68HC908AZ32A Data Sheet, Rev. 2
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Additional Status and Control Registers

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit 0
(LVISR) Write:
EEDIV Hi Non-volatile Register Read: | EEDIVS-
$FE10 EEDVHNVR) Wiite:| ECD R R R R EEDIVi0 | EEDIV9 | EEDIV8
EEDIV Lo Non-volatile Register Read:
$FET1 EEDIVLNVR) Wrie.| EEDIV7 | EEDIVG | EEDIVS | EEDIV4 | EEDIV3 | EEDIV2 | EEDIVI | EEDIVO
EEDIV Divider High Register Read: | EEDIVS- 0 0 0 0
$FETA EEDVH) Wite:| ECD EEDIVi0 | EEDIVO | EEDIV8
EEDIV Divider Low Register Read:
$FE1B EEDVL) Wrte:| EEDIV7 | EEDIVG | EEDIVS | EEDIV4 | EEDIV3 | EEDV2 | EEDIV | EEDIVO
; ; Read:
sFEfc  EEPROM Nonvolatile Register UNUSED | UNUSED | UNUSED |EEPRTCT | EEBP3 | EEBP2 | EEBP1 | EEBPO
(EENVR) Write:
; Read: 0
$FE1D EEPROM Control Register UNUSED EEOFF | EERAST | EERASO | EELAT | AUTO | EEPGM
(EECR) Write:
ey EEPROM Ay Confguratn Read: | UNUSED | UNUSED | UNUSED | EEPRTCT| EEBP3 | EEBP2 | EEBP1 | EEBPO
Register (EEACR)  rite:
; Read:
gFFgo T UASH Block Protect Register BPR7 | BPR6 | BPR5 | BPR4 | BPR3 | BPR2 | BPR1 | BPRO
(FLBPR) Write:
: Read: 0 0 0 0
$FF88 FLASH Control Register HVEN | VERF | ERASE | PGM
(FLCR) Write:
- COP Control Register Read: LOW BYTE OF RESET VECTOR
(COPCTL)  wyrite: WRITING TO $FFFF CLEARS COP COUNTER
= Unimplemented R = Reserved
Figure 2-3. Additional Status and Control Registers (Continued)
MC68HC908AZ32A Data Sheet, Rev. 2
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Memory Map

2.4 Vector Addresses and Priority

Addresses in the range $FFCC to $FFFF contain the user-specified vector locations. The vector
addresses are shown in Table 2-1. It is recommended that all vector addresses are defined.

Table 2-1. Vector Addresses

Address Vector Description
Lowest Priority $FFCC TIMA Channel 5 Vector (High)
$FFCD TIMA Channel 5 Vector (Low)
A $FFCE TIMA Channel 4 Vector (High)
$FFCF TIMA Channel 4 Vector (Low)
$FFDO ADC Vector (High)
$FFD1 ADC Vector (Low)
$FFD2 Keyboard Vector (High)
$FFD3 Keyboard Vector (Low)
$FFD4 SCI Transmit Vector (High)
$FFD5 SCI Transmit Vector (Low)
$FFD6 SCI Receive Vector (High)
$FFD7 SCI Receive Vector (Low)
$FFD8 SCI Error Vector (High)
$FFD9 SCI Error Vector (Low)
$FFDA CAN Transmit Vector (High)
$FFDB CAN Transmit Vector (Low)
$FFDC CAN Receive Vector (High)
$FFDD CAN Receive Vector (Low)
$FFDE CAN Error Vector (High)
$FFDF CAN Error Vector (Low)
$FFEO CAN Wakeup Vector (High)
$FFE1 CAN Wakeup Vector (Low)
$FFE2 SPI Transmit Vector (High)
$FFE3 SPI Transmit Vector (Low)
$FFE4 SPI Receive Vector (High)
$FFE5 SPI Receive Vector (Low)
$FFE6 TIMB Overflow Vector (High)
$FFE7 TIMB Overflow Vector (Low)
$FFES8 TIMB CH1 Vector (High)
\ $FFE9 TIMB CH1 Vector (Low)
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Table 2-1. Vector Addresses (Continued)

Vector Addresses and Priority

Address Vector Description
A $FFEA TIMB CHO Vector (High)
$FFEB TIMB CHO Vector (Low)
$FFEC TIMA Overflow Vector (High)
$FFED TIMA Overflow Vector (Low)
$FFEE TIMA CH3 Vector (High)
$FFEF TIMA CH3 Vector (Low)
$FFFO TIMA CH2 Vector (High)
$FFF1 TIMA CH2 Vector (Low)
$FFF2 TIMA CH1 Vector (High)
$FFF3 TIMA CH1 Vector (Low)
$FFF4 TIMA CHO Vector (High)
$FFF5 TIMA CHO Vector (Low)
$FFF6 PIT Vector (High)
$FFF7 PIT Vector (Low)
$FFF8 PLL Vector (High)
$FFF9 PLL Vector (Low)
$FFFA IRQ1 Vector (High)
$FFFB IRQ1 Vector (Low)
$FFFC SWI Vector (High)
$FFFD SWI Vector (Low)
v $SFFFE Reset Vector (High)
Highest Priority $FFFF Reset Vector (Low)
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Chapter 3
RAM

3.1 Introduction

This section describes the 1024 bytes of random-access memory (RAM).

3.2 Functional Description

Addresses $0050 through $044F are RAM locations. The location of the stack RAM is programmable with
the reset stack pointer instruction (RSP). The 16-bit stack pointer allows the stack RAM to be anywhere
in the 64K-byte memory space.

NOTE
For correct operation, the stack pointer must point only to RAM locations.

Within page zero are 176 bytes of RAM. Because the location of the stack RAM is programmable, all page
zero RAM locations can be used for input/output (1/0) control and user data or code. When the stack
pointer is moved from its reset location at $00FF, direct addressing mode instructions can access all page
zero RAM locations efficiently. Page zero RAM, therefore, provides ideal locations for frequently
accessed global variables.

Before processing an interrupt, the CPU uses five bytes of the stack to save the contents of the CPU
registers.

NOTE
For M68HCO05, M6805, and M146805 compatibility, the H register is not
stacked.

During a subroutine call, the C