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General Description

VRergL is the low reference supply for the ADC, and by default the Vggap/VRerL pin should be connected
to the same voltage potential as Vgg. See Chapter 3 Analog-to-Digital Converter (ADC).

1.5.8 Port A Input/Output (I/0) Pins (PTA7/KBD7/AD15-PTA0/KBDO/ADS)

PTA7—-PTAOQ are general-purpose, bidirectional I/O port pins. Any or all of the port A pins can be
programmed to serve as keyboard interrupt pins or used as analog-to-digital inputs. PTA7-PTA4 are only
available on the 48-pin LQFP and 64-pin QFP packages. See Chapter 13 Input/Output (1/0) Ports,
Chapter 9 Keyboard Interrupt Module (KBI), and Chapter 3 Analog-to-Digital Converter (ADC).

These port pins also have selectable pullups when configured for input mode. The pullups are disengaged
when configured for output mode. The pullups are selectable on an individual port bit basis.

1.5.9 Port B I/O Pins (PTB7/AD7-PTB0/ADO)

PTB7—-PTBO are general-purpose, bidirectional I/O port pins that can also be used for analog-to-digital
converter (ADC) inputs. PTB7—PTB6 are only available on the 48-pin LQFP and 64-pin QFP packages.
See Chapter 13 Input/Output (I/O) Ports and Chapter 3 Analog-to-Digital Converter (ADC).

1.5.10 Port C I/O Pins (PTC6—PTCO/CANty)
PTC6 and PTC5 are general-purpose, bidirectional 1/0 port pins.

PTC4-PTCO are general-purpose, bidirectional I/O port pins that contain higher current sink/source
capability. PTC6—PTC2 are only available on the 48-pin LQFP and 64-pin QFP packages. See Chapter
13 Input/Output (I/0O) Ports.

PTC1 and PTCO can be programmed to be MSCANO8 pins.

These port pins also have selectable pullups when configured for input mode. The pullups are disengaged
when configured for output mode. The pullups are selectable on an individual port bit basis.

1.5.11 Port D I/O Pins (PTD7/T2CH1-PTDO0/SS)

PTD7-PTDO are special-function, bidirectional I/0O port pins. PTD3-PTDO can be programmed to be
serial peripheral interface (SPI) pins, while PTD7-PTD4 can be individually programmed to be timer
interface module (TIM1 and TIM2) pins. PTDO can be used to output a clock, MCLK. PTD7 is only
available on the 48-pin LQFP and 64-pin QFP packages. See Chapter 18 Timer Interface Module (TIM1),
Chapter 19 Timer Interface Module (TIM2), Chapter 16 Serial Peripheral Interface (SPI) Module, Chapter
13 Input/Output (I/0O) Ports. and Chapter 5 Configuration Register (CONFIG).

These port pins also have selectable pullups when configured for input mode. The pullups are disengaged
when configured for output mode. The pullups are selectable on an individual port bit basis.

1.5.12 Port E I/O Pins (PTE5-PTE2, PTE1/RxD, and PTEOQ/TxD)

PTE5—-PTEO are general-purpose, bidirectional I/O port pins. PTE1 and PTEO can also be programmed
to be enhanced serial communications interface (ESCI) pins. PTE5—PTEZ2 are only available on the
48-pin LQFP and 64-pin QFP packages. See Chapter 14 Enhanced Serial Communications Interface
(ESCI) Module and Chapter 13 Input/Output (I/O) Ports.
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Addr. Register Name

TIM2 Channel 0 Status and  Fead:
$0030  Control Register (T2SC0)  Write:

See page 293.

TIM2 Channel 0 1iead:
$0031 Register High (T2CHOH) ~ Write:

See page 297.

TIM2 Channel 0 F€2d:
$0032  Register Low (T2CHOL) Write:

See page 297.

TIM2 Channel 1 Status and  ead:
$0033  Control Register (T2SC1)  Write:

See page 293.

TIM2 Channel 1 F€ad:
$0034 Register High (T2CH1H)  Write:

See page 297.

TIM2 Channel 1 Fiead:
$0035 Register Low (T2CH1L)  Write:

See page 297.
PLL Control Register

See page 83.

PLL Bandwidth Control ~ ead:
8007 Register (PBWC) Wiie:

See page 85.

PLL Multiplier Select High Féad:
$0038 Register (PMSH)  Write:

See page 86.

PLL Multiplier Select Low ~Head:
$0039 Register (PMSL) ~ Wiite:

See page 86.

PLL VCO Select Range  iead:
$003A Register (PMRS)  Write:

See page 87.

Read:
$003B Reserved  Write:
Reset:

Figure 2-2. Control, Status, and Data Registers (Sheet 5 of 9)
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Input/Output (I/0) Section

Reset:

Reset:

Reset:

Reset:

Reset:

Reset:

Read:
$0036 (PCTL) Write:

Reset:

Reset:

Reset:

Reset:

Reset:

Bit7 6 5 4 3 2 1 Bit0
CHOF
0 CHOIE MS0B MSO0A ELSOB ELSOA TOVO CHOMAX
0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Indeterminate after reset
Bit 7 6 5 4 3 2 1 Bit 0
Indeterminate after reset
CH1F 0
0 CH1IE MS1A ELS1B ELS1A TOVA CH1IMAX
0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Indeterminate after reset
Bit 7 6 5 4 3 2 1 Bit 0
Indeterminate after reset
PLLF
PLLIE PLLON BCS R R VPR1 VPRO
0 0 1 0 0 0 0 0
LOCK __ 0 0 0 0
AUTO ACQ R
0 0 0 0 0 0 0 0
0 0 0 0
MUL11 MUL10 MUL9 MUL8
0 0 0 0 0 0 0 0
MUL7 MUL6 MUL5 MUL4 MUL3 MUL2 MUL1 MULO
0 1 0 0 0 0 0 0
VRS7 VRS6 VRS5 VRS4 VRS3 VRS2 VRS1 VRS0
0 1 0 0 0 0 0 0
0 0 0 0
R R R R
0 0 0 0 0 0 0 1
l:' = Unimplemented R = Reserved U = Unaffected
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Analog-to-Digital Converter (ADC)

M68HC08 CPU

CPU
REGISTERS

ARITHMETIC/LOGIC
UNIT (ALU)

INTERNAL BUS

CONTROL AND STATUS REGISTERS — 64 BYTES

USER FLASH — 62,078 BYTES

USER RAM — 2048 BYTES

MONITOR ROM

USER FLASH VECTOR SPACE — 52 BYTES

SR U VR

K VIR

CLOCK GENERATOR MODULE
OSCT —> | 1-8 MHz OSCILLATOR |
0SC2 —»
- | PHASE LOCKED LOOP |
Y
=) SYSTEMM g\l[')I'LIJEE}ERATION
— SINGLE EXTERNAL
IRQ - INTERRUPT MODULE
Vooao/VReFH =31 10T ANALOG-TO-DIGITAL
Vesap/Vrgr, — | CONVERTER MODULE
POWER-ON RESET
MODULE
VDD —
Veg — >
Vo POWER
Vgsa —>

1. Pin contains integrated pullup device.
2. Ports are software configurable with pullup device if input port or pullup/pulldown device for keyboard input.
3. Higher current drive port pins

PROGRAMMABLE TIMEBASE
MODULE

SINGLE BREAKPOINT BREAK
MODULE

SENES:

DUAL VOLTAGE
LOW-VOLTAGE INHIBIT MODULE

8-BIT KEYBOARD
INTERRUPT MODULE

2-CHANNEL TIMER INTERFACE
MODULE

6-CHANNEL TIMER INTERFACE
MODULE

ENHANCED SERIAL
COMMUNICATIONS
INTERFACE MODULE

VIV

COMPUTER OPERATING
PROPERLY MODULE

SERIAL PERIPHERAL
INTERFACE MODULE

MONITOR MODE ENTRY
MODULE

SECURITY
MODULE

MEMORY MAP
MODULE

CONFIGURATION REGISTER 1-2
MODULE

MSCAN
MODULE

DDRA
PORTA

PTA7/KBD7/AD15-
PTA0/KBD0/ADS(

<

DDRB

PTB7/AD7-
PTBO/ADO

PORTB

DDRC
PORTC

PTC1/CANgy®®)
PTCO/CAN®9)

DDRD
PORTD

PTD7/T2CH1(®@
PTD6/T2CHO®
PTD5/T1CH1(®@
PTD4/T1CHO®
PTD3/SPSCK®@
PTD2/MOSI®
PTD1/MISO®@
PTDO/SS/MCLK®

DDRE

PTE5-PTE2
PTE1/RxD
PTEO/TxD

PORTE

DDRF

PTF7/T2CH5
PTF6/T2CH4
PTF5/T2CH3
PTF4/T2CH2
PTF3-PFTO®)

PORTF

-

DDRG
PORTG

PTG7/AD23-
PTGO/AD16

RV A

Figure 3-1. Block Diagram Highlighting ADC Block and Pins
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I/0 Registers

3.8.2.3 Left Justified Signed Data Mode

In left justified signed data mode, the ADRH register holds the eight MSBs of the 10-bit result. The only
difference from left justified mode is that the AD9 is complemented. The ADRL register holds the two
LSBs of the 10-bit result. All other bits read as 0. ADRH and ADRL are updated each time an ADC single
channel conversion completes. Reading ADRH latches the contents of ADRL until ADRL is read. All
subsequent results will be lost until the ADRH and ADRL reads are completed.

Address:  $003D
Bit7 6 5 4 3 2 1 Bit 0

Read: AD9 AD8 AD7 AD6 AD5 AD4 AD3 AD2
Write:
Reset: Unaffected by reset

Address:  $003E
Read: AD1 ADO 0 0 0 0 0 0
Write:
Reset: Unaffected by reset

I:l = Unimplemented

Figure 3-7. ADC Data Register High (ADRH) and Low (ADRL)

3.8.2.4 Eight Bit Truncation Mode

In 8-bit truncation mode, the ADRL register holds the eight MSBs of the 10-bit result. The ADRH register
is unused and reads as 0. The ADRL register is updated each time an ADC single channel conversion
completes. In 8-bit mode, the ADRL register contains no interlocking with ADRH.

Address:  $003D ADRH
Bit7 6 5 4 3 2 1 Bit 0

Read: 0 0 0 0 0 0 0 0
Write:
Reset: Unaffected by reset

Address:  $003E ADRL
Read: AD9 AD8 AD7 AD6 AD5 AD4 AD3 AD2
Write:
Reset: Unaffected by reset

I:l = Unimplemented

Figure 3-8. ADC Data Register High (ADRH) and Low (ADRL)
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Chapter 6
Computer Operating Properly (COP) Module

6.1 Introduction

The computer operating properly (COP) module contains a free-running counter that generates a reset if
allowed to overflow. The COP module helps software recover from runaway code. Prevent a COP reset
by clearing the COP counter periodically. The COP module can be disabled through the COPD bit in the
CONFIG register.

6.2 Functional Description

Figure 6-1 shows the structure of the COP module.

CGMXCLK —> 12-BIT SIM COUNTER - — RESET CIRCUIT
A A
] s - RESET STATUS REGISTER

& [te}

= %)

%) L

! 0]

| <C

< %
T o 5
W & 2
STOP INSTRUCTION Di‘ o =
INTERNAL RESET SOURCES 5
(&)

COPCTL WRITE
COP CLOCK
COP MODULE
COPEN (FROM SIM) —_>7> 6-BIT COP COUNTER
COP DISABLE - I
(FROM CONFIG)
RESET CLEAR
COPCTL WRITE COP COUNTER
COP RATE SEL
(FROM CONFIG)

Figure 6-1. COP Block Diagram
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Central Processor Unit (CPU)

7.7 Instruction Set Summary

Table 7-1 provides a summary of the M68HCO08 instruction set.

Table 7-1. Instruction Set Summary (Sheet 1 of 6)

Effect @ o T m
°
S,?c‘,‘r';e Operation Description on CCR g g S g %
T O o o >
HTINjZ|C <= o O |O
ADC #opr IMM A9 i 2
ADC opr DIR B9 |dd 3
ADC opr EXT C9 |hhil |4
ADC opr,X : IX2 D9 ff |4
ADG gzﬁx Add with Carry A« (A) + (M) + (C) AR EARA R s Es % |3
ADC X IX F9 2
ADC opr,SP SP1 9EE9 |ff 4
ADC opr,SP SP2 9ED9 |eeff | 5
ADD #opr IMM AB |ii 2
ADD opr DIR BB |dd 3
ADD opr EXT CB |hhil | 4
ADD opr,X : IX2 DB |eeff | 4
ADD opr.X Add without Carry A<« (A) + (M) T-(t]t]|2 X1 EB |ff 3
ADD X IX FB 2
ADD opr,SP SP1 9EEB | ff 4
ADD opr,SP SP2 9EDB |eeff | 5
AIS #opr Add Immediate Value (Signed) to SP SP « (SP) + (16 « M) —-|=|=1=|-{IMM A7 i 2
AIX #opr Add Immediate Value (Signed) to H:X H:X « (H:X) + (16 « M) === (-|IMM AF i 2
AND #opr IMM A4 i 2
AND opr DIR B4 |dd 3
AND opr EXT C4 |hhil |4
AND opr, X . IX2 D4 |eeff | 4
AND opr.X Logical AND A« (A) & (M) == - IxT Ea |if 3
AND ,X IX F4 2
AND opr,SP SP1 9EE4 |ff 4
AND opr,SP SP2 9ED4 [eeff | 5
ASL opr DIR 38 |dd 4
ASLA INH 48 1
ASLX Arithmetic Shift Left INH 58 1
Gl [T T[] 1= -|-
ASL oprX (Same as LSL) [ITTTTTT =0 I ixq 68 |ff 4
ASL X b7 bo IX 78 3
ASL opr,SP SP1 9E68 | ff 5
ASR opr DIR 37 |dd 4
ASRA —_— INH 47 1
ASRX thmetic Shif Ri S RRRRRRY INH | 57 1
ASR oprX Arithmetic Shift Right 1= &7 i 4
ASR opr, X b7 b0 IX 77 3
ASR opr,SP SP1 9E67 |ff 5
BCC rel Branch if Carry Bit Clear PC« (PC)+2+rel?(C)=0 -|-|-|-|-|REL 24 |rr 3
DIR (b0)| 11 |(dd 4
DIR (b1)| 13 |dd 4
DIR (b2)| 15 |dd 4
- DIR (b3)| 17 |dd 4
BCLR n, opr Clear Bitnin M Mn « 0 =171~ |~ |DIR (b4)| 19 |dd 4
DIR (b5)| 1B |dd 4
DIR (b6)| 1D |dd 4
DIR (b7)| 1F |dd 4
BCS rel Branch if Carry Bit Set (Same as BLO) PC« (PC)+2+rel?(C)=1 -|-|-|—-|—-|REL 25 |rr 3
BEQ rel Branch if Equal PC« (PC)+2+rel?(2) =1 —-|-]-|-|-|REL 27 |rmr 3
Branch if Greater Than or Equal To _ N .
BGE opr (Signed Operands) PC« (PC)+2+rel?(NDV)=0 REL 90 (rr 3
Branch if Greater Than (Signed
BGT opr e (Sig PC« (PC)+2+rel? @) I (N® V)=0|—|-|-|-|-|-|REL 92 |r |3
BHCC rel Branch if Half Carry Bit Clear PC« (PC)+2+rel? (H) =0 -|-|-|-|-|REL 28 |rr 3
BHCS rel Branch if Half Carry Bit Set PC« (PC)+2+rel? (H)=1 -|-|-|-|-|REL 29 |rr 3
BHI rel Branch if Higher PC« (PC)+2+rel?(C)1(2)=0 -|-|-|-|-|REL 22 |rr 3
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Chapter 10
Low-Power Modes

10.1 Introduction

The microcontroller (MCU) may enter two low-power modes: wait mode and stop mode. They are
common to all HC08 MCUs and are entered through instruction execution. This section describes how
each module acts in the low-power modes.

10.1.1 Wait Mode

The WAIT instruction puts the MCU in a low-power standby mode in which the central processor unit
(CPU) clock is disabled but the bus clock continues to run. Power consumption can be further reduced by
disabling the low-voltage inhibit (LVI) module through bits in the CONFIG1 register. See Chapter 5
Configuration Register (CONFIG).

10.1.2 Stop Mode

Stop mode is entered when a STOP instruction is executed. The CPU clock is disabled and the bus clock
is disabled if the OSCENINSTOP bit in the CONFIG2 register is a 0. See Chapter 5 Configuration Register
(CONFIG).

10.2 Analog-to-Digital Converter (ADC)

10.2.1 Wait Mode

The analog-to-digital converter (ADC) continues normal operation during wait mode. Any enabled CPU
interrupt request from the ADC can bring the MCU out of wait mode. If the ADC is not required to bring
the MCU out of wait mode, power down the ADC by setting ADCH4-ADCHO bits in the ADC status and
control register before executing the WAIT instruction.

10.2.2 Stop Mode

The ADC module is inactive after the execution of a STOP instruction. Any pending conversion is aborted.
ADC conversions resume when the MCU exits stop mode after an external interrupt. Allow one
conversion cycle to stabilize the analog circuitry.
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MSCANO08 Controller (MSCANO08)

12.12.3 Data Length Register (DLR)
This register keeps the data length field of the CAN frame.
DLC3-DLCO — Data Length Code Bits

The data length code contains the number of bytes (data byte count) of the respective message. At
transmission of a remote frame, the data length code is transmitted as programmed while the number
of transmitted bytes is always 0. The data byte count ranges from 0 to 8 for a data frame. Table 12-5

shows the effect of setting the DLC bits.

Table 12-5. Data Length Codes

Data Length Code Data Byte
DLC3 | DLC2 | DLC1 | DLCO Count
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8

12.12.4 Data Segment Registers (DSRn)

The eight data segment registers contain the data to be transmitted or received. The number of bytes to
be transmitted or being received is determined by the data length code in the corresponding DLR.

12.12.5 Transmit Buffer Priority Registers

Address:  $05bD

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Wi PRIO7 PRIO6 PRIO5 PRIO4 PRIO3 PRIO2 PRIO1 PRIOO
rite:
Reset: Unaffected by reset

Figure 12-14. Transmit Buffer Priority Register (TBPR)

PRIO7-PRIO0 — Local Priority

This field defines the local priority of the associated message buffer. The local priority is used for the
internal prioritization process of the MSCANO8 and is defined to be highest for the smallest binary
number. The MSCANO8 implements the following internal prioritization mechanism:

e Alltransmission buffers with a cleared TXE flag participate in the prioritization right before the SOF

is sent.

e The transmission buffer with the lowest local priority field wins the prioritization.
¢ In case more than one buffer has the same lowest priority, the message buffer with the lower index

number wins.
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Input/Output (I/0) Ports

13.5.3 Port C Input Pullup Enable Register

The port C input pullup enable register (PTCPUE) contains a software configurable pullup device for each
of the seven port C pins. Each bit is individually configurable and requires that the data direction register,
DDRC, bit be configured as an input. Each pullup is automatically and dynamically disabled when a port
bit's DDRC is configured for output mode.

Address:  $000E

Bit 7 6 5 4 3 2 1 Bit 0
Read: 0
Wit PTCPUE6 | PTCPUE5 | PTCPUE4 | PTCPUE3 | PTCPUE2 | PTCPUE1 | PTCPUEO
rite:
Reset: 0 0 0 0 0 0 0 0

I:l = Unimplemented

Figure 13-12. Port C Input Pullup Enable Register (PTCPUE)

PTCPUE6-PTCPUEQ — Port C Input Pullup Enable Bits
These writable bits are software programmable to enable pullup devices on an input port bit.
1 = Corresponding port C pin configured to have internal pullup
0 = Corresponding port C pin internal pullup disconnected

13.6 PortD

Port D is an 8-bit special-function port that shares four of its pins with the serial peripheral interface (SPI)
module and four of its pins with two timer interface (TIM1 and TIM2) modules. Port D also has software
configurable pullup devices if configured as an input port. PTDO is shared with the MCLK output.

13.6.1 Port D Data Register
The port D data register (PTD) contains a data latch for each of the eight port D pins.
Address:  $0003

Bit 7 6 5 4 3 2 1 Bit0
Read:
e | T PTD6 PTD5 PTD4 PTD3 PTD2 PTD1 PTDO
re.
Reset: Unaffected by reset
AnmnmeFunamn:\ T2CH1 \ T2CHO \ TICH \ T1CHO \ SPSCK \ MOS| \ MISO SS
MCLK

Figure 13-13. Port D Data Register (PTD)

PTD7-PTDO — Port D Data Bits
These read/write bits are software-programmable. Data direction of each port D pin is under the control
of the corresponding bit in data direction register D. Reset has no effect on port D data.

T2CH1 and T2CHO — Timer 2 Channel I/O Bits
The PTD5/T2CH1-PTD4/T2CHO pins are the TIM2 input capture/output compare pins. The edge/level
select bits, ELSxB:ELSxA, determine whether the PTD7/T2CH1-PTD6/T2CHO pins are timer channel
I/O pins or general-purpose I/O pins. See Chapter 18 Timer Interface Module (TIM1) and Chapter 19
Timer Interface Module (TIM2).
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Addr.

$0009

$000A

$000B

$0013

$0014

$0015

$0016

$0017

$0018

$0019

Register Name

ESCI Prescaler Register
(SCPSC)
See page 214.

ESCI Arbiter Control
Register (SCIACTL)
See page 217.

ESCI Arbiter Data
Register (SCIADAT)
See page 218.

ESCI Control Register 1
(SCC1)
See page 204.

ESCI Control Register 2
(SCC2)
See page 206.

ESCI Control Register 3
(SCC3)
See page 208.

ESCI Status Register 1
(SCS1)
See page 209.

ESCI Status Register 2
(SCS2)
See page 211.

ESCI Data Register
(SCDR)
See page 212.

ESCI Baud Rate Register
(SCBR)
See page 212.

Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:

Reset:

Functional Description

Bit 7 6 5 4 3 2 1 Bit 0
PDS2 PDS1 PDS0 PSSB4 PSSB3 PSSB2 PSSB1 PSSBO
0 0 0 0 0 0 0 0
ALOST AFIN ARUN AROVFL ARDS8
AMA1 AMO ACLK
0 0 0 0 0 0 0 0
ARD7 ARD6 ARD5 ARD4 ARD3 ARD2 ARD1 ARDO
0 0 0 0 0 0 0 0
LOOPS ENSCI TXINV M WAKE ILTY PEN PTY
0 0 0 0 0 0 0 0
SCTIE TCIE SCRIE ILIE TE RE RWU SBK
0 0 0 0 0 0 0 0
R8
T8 R R ORIE NEIE FEIE PEIE
U 0 0 0 0 0 0 0
SCTE TC SCRF IDLE OR NF FE PE
1 1 0 0 0 0 0 0
0 0 0 0 0 0 BKF RPF
0 0 0 0 0 0 0 0
R7 R6 R5 R4 R3 R2 R1 RO
T7 T6 T5 T4 T3 T2 T T0
Unaffected by reset
LINT LINR SCP1 SCPO R SCR2 SCR1 SCRO
0 0 0 0 0 0 0 0
|:| = Unimplemented |I| = Reserved
Figure 14-4. ESCI I/O Register Summary
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Enhanced Serial Communications Interface (ESCI) Module

14.8.2 ESCI Control Register 2

ESCI control register 2 (SCC2):

e Enables these CPU interrupt requests:
— SCTE bit to generate transmitter CPU interrupt requests
— TC bit to generate transmitter CPU interrupt requests
— SCREF bit to generate receiver CPU interrupt requests
— IDLE bit to generate receiver CPU interrupt requests

e Enables the transmitter

* Enables the receiver

* Enables ESCI wakeup

e Transmits ESCI break characters

Address: $0014

Bit 7 6 5 4 3 2 1 Bit 0
Read:
. SCTIE TCIE SCRIE ILIE TE RE RWU SBK
Write:
Reset: 0 0 0 0 0 0 0 0

Figure 14-11. ESCI Control Register 2 (SCC2)

SCTIE — ESCI Transmit Interrupt Enable Bit
This read/write bit enables the SCTE bit to generate ESCI transmitter CPU interrupt requests. Setting
the SCTIE bit in SCC2 enables the SCTE bit to generate CPU interrupt requests. Reset clears the
SCTIE bit.
1 = SCTE enabled to generate CPU interrupt
0 = SCTE not enabled to generate CPU interrupt

TCIE — Transmission Complete Interrupt Enable Bit
This read/write bit enables the TC bit to generate ESCI transmitter CPU interrupt requests. Reset
clears the TCIE bit.
1 = TC enabled to generate CPU interrupt requests
0 = TC not enabled to generate CPU interrupt requests

SCRIE — ESCI Receive Interrupt Enable Bit
This read/write bit enables the SCRF bit to generate ESCI receiver CPU interrupt requests. Setting the
SCRIE bit in SCC2 enables the SCRF bit to generate CPU interrupt requests. Reset clears the
SCRIE bit.

1 = SCRF enabled to generate CPU interrupt
0 = SCRF not enabled to generate CPU interrupt

ILIE — Idle Line Interrupt Enable Bit
This read/write bit enables the IDLE bit to generate ESCI receiver CPU interrupt requests. Reset clears
the ILIE bit.
1 = IDLE enabled to generate CPU interrupt requests
0 = IDLE not enabled to generate CPU interrupt requests
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Enhanced Serial Communications Interface (ESCI) Module

Address:  $0015

Bit 7 6 5 4 3 2 1 Bit0
Read: R8
, T8 R R ORIE NEIE FEIE PEIE
Write:
Reset: U 0 0 0 0 0 0 0

I:l = Unimplemented IIl =Reserved U = Unaffected

Figure 14-12. ESCI Control Register 3 (SCC3)

R8 — Received Bit 8
When the ESCI is receiving 9-bit characters, R8 is the read-only ninth bit (bit 8) of the received
character. R8 is received at the same time that the SCDR receives the other 8 bits.

When the ESCI is receiving 8-bit characters, R8 is a copy of the eighth bit (bit 7). Reset has no effect
on the R8 bit.

T8 — Transmitted Bit 8
When the ESCI is transmitting 9-bit characters, T8 is the read/write ninth bit (bit 8) of the transmitted
character. T8 is loaded into the transmit shift register at the same time that the SCDR is loaded into
the transmit shift register. Reset clears the T8 bit.

ORIE — Receiver Overrun Interrupt Enable Bit
This read/write bit enables ESCI error CPU interrupt requests generated by the receiver overrun bit,
OR. Reset clears ORIE.
1 = ESCI error CPU interrupt requests from OR bit enabled
0 = ESCI error CPU interrupt requests from OR bit disabled

NEIE — Receiver Noise Error Interrupt Enable Bit
This read/write bit enables ESCI error CPU interrupt requests generated by the noise error bit, NE.
Reset clears NEIE.
1 = ESCI error CPU interrupt requests from NE bit enabled
0 = ESCI error CPU interrupt requests from NE bit disabled

FEIE — Receiver Framing Error Interrupt Enable Bit
This read/write bit enables ESCI error CPU interrupt requests generated by the framing error bit, FE.
Reset clears FEIE.
1 = ESCI error CPU interrupt requests from FE bit enabled
0 = ESCI error CPU interrupt requests from FE bit disabled

PEIE — Receiver Parity Error Interrupt Enable Bit
This read/write bit enables ESCI receiver CPU interrupt requests generated by the parity error bit, PE.
Reset clears PEIE.
1 = ESCI error CPU interrupt requests from PE bit enabled
0 = ESCI error CPU interrupt requests from PE bit disabled
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I/0 Registers

19.8.3 TIM2 Counter Modulo Registers

The read/write TIM2 modulo registers contain the modulo value for the TIM2 counter. When the TIM2

counter reaches the modulo value, the overflow flag (TOF) becomes set, and the TIM2 counter resumes
counting from $0000 at the next timer clock. Writing to the high byte (T2MODH) inhibits the TOF bit and
overflow interrupts until the low byte (T2MODL) is written. Reset sets the TIM2 counter modulo registers.

Address: $002E T2MODH
Bit 7 6 5 4 3 2 1 Bit0

Read:
Write:
Reset: 1 1 1 1 1 1 1 1

BIT 15 BIT 14 BIT 13 BIT 12 BIT 11 BIT 10 BIT9 BIT 8

Address: $002F T2MODL
Bit 7 6 5 4 3 2 1 Bit 0

Read:
Write:
Reset: 1 1 1 1 1 1 1 1

Figure 19-7. TIM2 Counter Modulo Registers (T2MODH and T2MODL)

BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O

NOTE
Reset the TIMZ2 counter before writing to the TIM2 counter modulo registers.

19.8.4 TIM2 Channel Status and Control Registers

Each of the TIM2 channel status and control registers:
* Flags input captures and output compares
* Enables input capture and output compare interrupts
e Selects input capture, output compare, or PWM operation
* Selects high, low, or toggling output on output compare
* Selects rising edge, falling edge, or any edge as the active input capture trigger
e Selects output toggling on TIM2 overflow
e Selects 0% and 100% PWM duty cycle
e Selects buffered or unbuffered output compare/PWM operation

Address: $0030 T2SC0

Bit 7 6 5 4 3 2 1 Bit 0
Read:| CHOF
) CHOIE MS0B MS0A ELSOB ELSOA TOVO CHOMAX
Write: 0
Reset: 0 0 0 0 0 0 0 0

I:l = Unimplemented

Figure 19-8. TIM2 Channel Status and Control Registers
(T2SCO0:T2SC5)
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Electrical Specifications

SS —
INPUT SS PIN OF MASTER HELD HIGH

SPSCK OUTPUT
cPoL=0 _NOTE N\

SPSCK OUTPUT

cPoL=1 _NOTE /
MISO

neur

(1)

Ut N\ MASTER MSB OUT BITS 6-1 :: MASTER LSB OUT (

Note: This first clock edge is generated internally, but is not seen at the SPSCK pin.

a) SPI Master Timing (CPHA = 0)

SS —
INPUT SS PIN OF MASTER HELD HIGH

SPSCK OUTPUT e 1\

CPOL=0 / @) N\ / NoTE

SPSCK OUTPUT
CPOL = 1 \" @ 'H @ UN_\ \\ NOTE
<(6)»
MISO
MOSI N
OUTPUT \F MASTER MSB OUT BITS 6-1 N MASTERLSBOUT /'

Note: This last clock edge is generated internally, but is not seen at the SPSCK pin.

b) SPI Master Timing (CPHA =1)

Figure 21-2. SPI Master Timing
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Chapter 22
Ordering Information and Mechanical Specifications

22.1 Introduction

This section contains ordering numbers for the MC68HC908GZ60 and gives the dimensions for:
e 32-pin low-profile quad flat pack (case 873A)
* 48-pin low-profile quad flat pack (case 932-03)
e 64-pin quad flat pack (case 840B)

The following figures show the latest package drawings at the time of this publication. To make sure that
you have the latest package specifications, contact your local Freescale Sales Office.

22.2 MC Order Numbers
Table 22-1. MC Order Numbers

MC Order Number Temp(zzrr):ttartelznlgange Package
MC908GZ60CFJ —40°C to +85°C 32-pin low-profile
MC908GZ60VFJ —40°C to +105°C quad flat package
MC908GZ60MFJ —40°C to +125°C (LQFP)
MC908GZ60CFA ~40°C to +85°C 48-pin low-profile
MC908GZ60VFA —40°C to +105°C quad flat package
MC908GZ60MFA —40°C to +125°C (LQFP)
MC908GZ60CFU —40°C to +85°C 64-pin quad flat
MC908GZ60VFU —40°C to +105°C package
MC908GZ60MFU —40°C to +125°C (QFP)

Temperature designators:
C =-40°C to +85°C
V =-40°C to +105°C
M =—-40°C to +125°C

MC908GZ60 X XX E

EAMILY Lo porree
PACKAGE DESIGNATOR
TEMPERATURE RANGE

Figure 22-1. Device Numbering System

22.3 Package Dimensions

Refer to the following pages for detailed package dimensions.
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