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1.1 Contents

Section 1. General Description

1.2  Introduction. . ... ... 17
1.3  Features ... ... 18
1.4 MaskOptions . ... 20
1.5 PinAsSSIgnMmeNnts. . ... 20
1.6  Functional Pin Description . . ......... ... ... 21
1.6.1 VDD and VSS . ... . 21
1.6.2 AVDD .. 21
1.6.3 OSCL, OSC2. . . 21
1.6.4 RESET .. 21
1.6.5 IRQ/VPP . 21
1.6.6 PAO-PA7/Keyboard Interrupt . .. .................... 22
1.6.7 PBO-PB7/ECLK, MISO, MOSI, SCK. .. ............... 22
1.6.8 PCO-PC7/TCAPO-3, TCMPO-1,RDI, TDO .. .......... 22
1.6.9 PDO—PD3/ANO-ANS3 . . . . . 23
1.6.10 VREFH ... .. 23
1.6.11  PEO-PE7. ... . . 23
1.6.12 PFO-PF3. ... . 23
1.6.13 PVDD1, PVSS1, PVDD2,PVSS2. . ... ... 23

1.2 Introduction

The MC68HC(7)05H12 HCMOS microcomputer is a member of the
M68HCO5 family. This 8 bit microcomputer unit (MCU) contains on-chip
oscillator, CPU, RAM, (EP)ROM, monitor ROM, EEPROM, parallel I/O,
one core timer, COP watchdog system, two 16-bit programmable timers,
synchronous and asynchronous serial interface, a 4 channel A/D
converter, and an 8 channel 8-bit PWM with on-chip power driver

circuitry.

MC68HC(7)05H12 — Rev. 1.0

General Release Specification

MOTOROLA

General Description 17



General Description

1.3 Features

General Release Specification

HCOS5 core
52 PLCC package

12032 bytes of user (EP)ROM + 240 bytes of monitor ROM + 16
bytes user vectors

256 bytes of RAM
256 bytes of EEPROM

Multipurpose core timer, real time interrupt (RTI), COP watchdog
timer

Two 16-bit timers with two input captures and two output
compares each

Serial peripheral interface (SPI)

Serial communications interface (SCI)

4 channel A/D converter (8-bit resolution)

Keyboard interrupt for 8 I/0 lines

8 channel 8-bit PWM system for control of H-bridge drivers

12 special power drivers to drive two major gauges and four minor
gauges, with short circuit detection and slew rate limitation for
reduced RFI (EMC)

Power saving WAIT mode
2 selectable bus frequencies (slow mode)

Low voltage reset (LVR) circuitry to hold the CPU in reset

MC68HC(7)05H12 — Rev. 1.0
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User (EP)ROM — 12032 Bytes
User Vectors —16 Bytes

Monitor ROM — 240 Bytes
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User RAM — 256 Bytes
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PBO
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PE7-0

PF3-0

2 X PVDD
2 X PVSS
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1.4 Mask Options

There are three mask options:

» COP watchdog timer (enable/disable)
* Low voltage reset (LVR) (enable/disable)
* Ports E/F in WAIT mode (enable/disable)

1.5 Pin Assignments

Figure 1-2 shows the PLCC pin assignments.
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PCL1/TCAP1 [] [] PA7
PC2/TCAP2 [] [ PA6
PC3/TCAP3 [] 14 40[] PAs
PC4/TCMPO [} [] PA4
PC5/TCMP1 [] [] PA3
PC6/RDI [] [] PA2
PC7/TDO [ [] PA1
PVDD2 [ [] PAO
PVSS2 34[] PvDD1
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Figure 1-2. MC68HC(7)05H12 Pin Assignments
(52-pin PLCC package)
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1.6 Functional Pin Description

The following paragraphs give a description of the general function of
each pin.

1.6.1 VDD and VS$S

Power is supplied to the MCU through VDD and VSS. VDD is the
positive supply, and VSS is ground.

1.6.2 AVDD

AVDD is a separate supply pin providing power to the A/D converter.

1.6.3 OSC1, OSC2

The OSC1 and OSC2 pins are the connections for the on-chip oscillator.
A crystal connected across these pins or an external signal connected
to OSC1 provides the oscillator clock. The frequency, fogc, of the
oscillator or external clock source is divided by two or eight (slow mode)
to produce the internal operating frequency, fop.

1.6.4 RESET

This pin can be used as an input to reset the MCU to a known start-up
state by pulling it to the low state. The RESET pin contains an internal
Schmitt trigger to improve its noise immunity as an input. The RESET pin
has an internal pulldown device that pulls the RESET pin low when there
is an internal COP watchdog reset, power-on reset (POR), illegal
address reset, or an internal low voltage reset. Refer to

Section 5 Resets. The RESET pin contains an internal pullup device.

1.6.5 IRQ/VPP

The interrupt triggering sensitivity of this pin can be programmed as
falling edge sensitive or falling edge and low level sensitive.The IRQ pin

MC68HC(7)05H12 — Rev. 1.0 General Release Specification
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contains an internal Schmitt trigger as part of its input to improve noise
immunity. See Section 4 Interrupts for more details on the interrupts.

IRQ/VPP is also the EPROM programming power pin.

1.6.6 PAO-PA7/Keyboard Interrupt

These eight I/O lines comprise port A. The state of any pin is software
programmable and all port A lines are configured as inputs during
power-on or reset. The eight I/O lines are shared with the keyboard
interrupt function. See Section 7 Input/Output Ports for more details
on the I/O ports.

1.6.7 PBO-PB7/ECLK, MISO, MOSI, SCK

These eight I/0O lines comprise port B. The state of any pin is software
programmable and all port B lines are configured as inputs during
power-on or reset. See Section 7 Input/Output Ports for more details
on the I/O ports. The port pins PB5-PB7 are shared with the SPI system
(MISO, MOSI, SCK). See Section 10 Serial Peripheral Interface
(SPI) for more details on the operation of the SPI. Pin PB2 is shared with
the internal system clock ECLK. See Section 2.3.1 System Control
Register.

1.6.8 PCO-PC7/TCAPO-3, TCMPO-1, RDI, TDO

These eight I/0O lines comprise port C. The state of any pin is software
programmable and all port C lines are configured as inputs during
power-on or reset. See Section 7 Input/Output Ports for more details
on the 1/O ports. The port pins PCO-PC5 are shared with the 16-bit timer
(TCAPO-3, TCMPO-1). See Section 9 16-Bit Timers for more details
on the operation of the 16-bit timers. The port pins PC6 and PC7 are
shared with the SCI system (RDI and TDO). Refer to Section 11 Serial
Communications Interface (SCI).
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1.6.9 PDO-PD3/ANO-AN3

These four input only lines comprise port D. See

Section 7 Input/Output Ports for more details on the I/O ports. When
the A/D converter is active, one of the 4 input lines may be selected by
the A/D multiplexer for conversion. See Section 12 Analog to Digital
Converter for more details on the operation of the A/D subsystem.

1.6.10 VREFH

This pin provides the positive reference voltage for the A/D converter.
VSS provides the negative reference voltage for the A/D converter.

1.6.11 PEO-PE?7

These eight output only lines comprise port E. See

Section 7 Input/Output Ports for more details on the I/O ports. The
eight lines are shared with four PWM H-bridge driver pairs. The outputs
are formed by special power drivers. See Section 14 Pulse Width
Modulator (PWM) for more details on the PWM subsystem.

1.6.12 PFO-PF3

These four output only lines comprise port F. See

Section 7 Input/Output Ports for more details on the I/O ports. The
four lines are shared with four PWM channels. The outputs are formed
by special power drivers. See Section 14 Pulse Width Modulator
(PWM) for more details on the PWM subsystem.

1.6.13 PVDDI1, PVSS1, PVDD2, PVSS2

Power is supplied to the power drivers through PVDD and PVSS.
PVDD1 and PVSS1 are the supply pins for PEO-3 and PFO-1 and
PVDD2 and PVSS2 are the supply pins for PE4—7 and PF2-3.

The VSS pin and the PVSS1 and PVSS2 pins are connected internally.

MC68HC(7)05H12 — Rev. 1.0 General Release Specification
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General Release Specification — MC68HC(7)05H12

2.1 Contents

2.2 Introduction

MC68HC(7)05H12 — Rev. 1.0

Section 2. Memory

2.2 Introduction. . .. ... ... .
2.3  RegiSters. . ...

231 System Control Register. . ......... ... ... ........
2.4 RAM .. e
2.5  ROM . ..

2.6  Monitor ROM . ... . . .
2.7 User EPROM (for the 705 versiononly)..................
2.8 EEPROM . ... .

The MC68HC(7)05H12 has a 16K byte memory map consisting of

registers (for I/O, control and status), user RAM, user ROM (or EPROM),

EEPROM, monitor ROM, and reset and interrupt vectors as shown in

Figure 2-1.
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$0000 I/O registers
$004F 80 bytes
$0050
User RAM
256 bytes Stack RAM | $00CO
64 bytes $00FF
$014F
$0150 Unused
$O3FF 688 bytes
$0400 User EEPROM
$04FF 256 bytes
$0500
Unused 2816 bytes
$OFFF
$1000 User ROM
$3EFF 12032 bytes
$3F00 Monitor ROM
$3FEF 240 bytes
$3FFO User vectors
$3FFF 16 bytes

Figure 2-1. MC68HC(7)05H12 Memory Map

2.3 Registers

The I/O and control registers reside in locations $0000—-$004F. The
overall organization of these registers is shown in Figure 1-2. The bit
assignments for each register are shown in Figure 2-3, Figure 2-4,
Figure 2-5, Figure 2-6, and Figure 2-7.
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Addr Register Name
$0000 Port A Data Register
$0001 Port B Data Register
$0002 Port C Data Register
$0003 Port D Data Register
$0004 Port A Data Direction Register
$0005 Port B Data Direction Register
$0006 Port C Data Direction Register
$0007 Port C Control Register
$0008 Core Timer Control/Status (CTCSR)
$0009 Core Timer Counter (CTCR)
$000A Unused

$000B Unused

$000C Unused

$000D Port A Interrupt Edge
$000E Port A Interrupt Control
$O00F Port A Interrupt Status
$0010 PWM Data 0

$0011 PWM Data 1

$0012 PWM Data 2

$0013 PWM Data 3

$0014 PWM Data 4

$0015 PWM Data 5

$0016 PWM Data 6

$0017 PWM Data 7

$0018 PWM Control/Sign
$0019 PWM Channel Enable
$001A PWM Channel Polarity
$001B Unused

$001C EEPROM Control
$001D RESERVED for 705 version
$001E Unused

$001F TEST

$0020 Timerl Capture 1 High
$0021 Timerl Capture 1 Low
$0022 Timerl Compare 1 High
$0023 Timerl Compare 1 Low
$0024 Timerl Capture 2 High
$0025 Timerl Capture 2 Low
$0026 Timerl Compare 2 High

Memory
Registers

Figure 2-2. 1/0 Register Summary
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Addr Register Name
$0027 Timerl Compare 2 Low
$0028 Timerl Counter High
$0029 Timerl Counter Low
$002A Timerl Alternate Counter High
$002B Timerl Alternate Counter Low
$002C Timerl Control 1
$002D Timerl Control 2
$002E Timerl Status
$002F Unused

$0030 Timer2 Capture 1 High
$0031 Timer2 Capture 1 Low
$0032 Timer2 Compare 1 High
$0033 Timer2 Compare 1 Low
$0034 Timer2 Capture 2 High
$0035 Timer2 Capture 2 Low
$0036 Timer2 Compare 2 High
$0037 Timer2 Compare 2 Low
$0038 Timer2 Counter High
$0039 Timer2 Counter Low
$003A Timer2 Alternate Counter High
$003B Timer2 Alternate Counter Low
$003C Timer2 Control 1
$003D Timer2 Control 2
$003E Timer2 Status
$003F Unused

$0040 Port E Data Register
$0041 Port E Mismatch Register
$0042 Port F Data Register
$0043 Port F Mismatch Register
$0044 SPI Control

$0045 SPI Status

$0046 SPI Data I/0
$0047 SCI SCDAT
$0048 SCI SCCR1
$0049 SCI SCCR2
$004A SCI SCSR

$004B SCI BAUD
$004C Unused

$004D System Control Register
$004E A/D DATA

$004F A/D STATUS/CTL

Figure 2-2. 1/0 Regist