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All products are sold on Motorola’s Terms & Conditions of Supply. In ordering a product covered by this document the
Customer agrees to be bound by those Terms & Conditions and nothing contained in this document constitutes or forms part
of a contract (with the exception of the contents of this Notice). A copy of Motorola’s Terms & Conditions of Supply is available
on request.

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty,
representation or guarantee regarding the suitability of its products for any particular purpose, nor does Motorola assume any
liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including
without limitation consequential or incidental damages. “Typical” parameters can and do vary in different applications. All
operating parameters, including “Typicals”, must be validated for each customer application by customer’s technical experts.
Motorola does not convey any license under its patent rights nor the rights of others. Motorola products are not designed,
intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a
situation where personal injury or death may occur.  Should Buyer purchase or use Motorola products for any such unintended
or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and
distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly
or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim
alleges that Motorola was negligent regarding the design or manufacture of the part.  Motorola and 

 

!

 

are registered
trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

The Customer should ensure that it has the most up to date version of the document by contacting its local Motorola office.
This document supersedes any earlier documentation relating to the products referred to herein. The information contained
in this document is current at the date of publication. It may subsequently be updated, revised or withdrawn.

 



 

 MOTOROLA LTD., 1996

 

 

All Trade Marks recognized. This document contains information on new products. Specifications and information herein are

subject to change without notice.
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Conventions

 

Register and bit mnemonics are defined in the paragraphs describing them.

An overbar is used to designate an active-low signal, eg: RESET.

Unless otherwise stated, blank cells in a register diagram indicate that the bit is
either unused or reserved; shaded cells indicate that the bit is not described in the
following paragraphs; ‘u’ is used to indicate an undefined state (on reset).
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CUSTOMER FEEDBACK QUESTIONNAIRE (MC68HC05BD3D/H)

 

Motorola wishes to continue to improve the quality of its documentation. We would welcome your feedback on the publication you
have just received. Having used the document, please complete this card (or a photocopy of it, if you prefer). 

1. How would you rate the quality of the document? Check one box in each category.

Excellent Poor Excellent Poor

Organization

 

❏ ❏ ❏ ❏

 

Tables

 

❏ ❏ ❏ ❏

 

Readability

 

❏ ❏ ❏ ❏

 

Table of contents

 

❏ ❏ ❏ ❏

 

Understandability

 

❏ ❏ ❏ ❏

 

Index

 

❏ ❏ ❏ ❏

 

Accuracy

 

❏ ❏ ❏ ❏

 

Page size/binding

 

❏ ❏ ❏ ❏

 

Illustrations

 

❏ ❏ ❏ ❏

 

Overall impression

 

❏ ❏ ❏ ❏

 

Comments:

2. What is your intended use for this document? If more than one option applies, please rank them (1, 2, 3).

Selection of device for new application

 

❏

 

Other  

 

❏

 

Please specify:

System design

 

❏

 

Training purposes

 

❏

 

3. How well does this manual enable you to perform the task(s) outlined in question 2?

Completely Not at all Comments:

 

❏ ❏ ❏ ❏

 

4. How easy is it to find the information you are looking for?

Easy Difficult Comments:

 

❏ ❏ ❏ ❏

 

5. Is the level of technical detail in the following sections sufficient to allow you to understand how the device functions?

Too little detail Too much detail

 

❏ ❏ ❏ ❏ ❏
❏ ❏ ❏ ❏ ❏
❏ ❏ ❏ ❏ ❏
❏ ❏ ❏ ❏ ❏
❏ ❏ ❏ ❏ ❏
❏ ❏ ❏ ❏ ❏
❏ ❏ ❏ ❏ ❏
❏ ❏ ❏ ❏ ❏
❏ ❏ ❏ ❏ ❏
❏ ❏ ❏ ❏ ❏
❏ ❏ ❏ ❏ ❏
❏ ❏ ❏ ❏ ❏
❏ ❏ ❏ ❏ ❏
❏ ❏ ❏ ❏ ❏
❏ ❏ ❏ ❏ ❏

 

Comments:

6. Have you found any errors? If so, please comment:

7. From your point of view, is anything missing from the document? If so, please say what:

 

– 
C

ut
 a

lo
ng

 th
is

 li
ne

 to
 r

em
ov

e 
–

 

✂

 

SECTION 1 GENERAL DESCRIPTION

SECTION 2 PIN DESCRIPTION AND I/O PORTS

SECTION 3 MEMORY AND REGISTERS

SECTION 4 RESETS AND INTERRUPTS

SECTION 5 MULTI-FUNCTION TIMER

SECTION 6 PULSE WIDTH MODULATION

SECTION 7 M-BUS SERIAL INTERFACE

SECTION 8 SYNC SIGNAL PROCESSOR

SECTION 9 CPU CORE AND INSTRUCTION SET

SECTION 10 LOW POWER MODES

SECTION 11 OPERATING MODES

SECTION 12 ELECTRICAL SPECIFICATIONS

SECTION 13 MECHANICAL SPECIFICATIONS

SECTION 14 MC68HC705BD3

SECTION 15 MC68HC05BD5
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13. Currently there is some discussion in the semiconductor industry regarding a move towards providing data sheets in electronic
form. If you have any opinion on this subject, please comment.

14. We would be grateful if you would supply the following information (at your discretion), or attach your card.

Name: Phone No:

Position: FAX No:

Department:

Company:

Address:

 

Thank you for helping us improve our documentation,
HKG CSIC Technical Publications , Motorola Semiconductors H.K. Ltd., Hong Kong.

– C
ut along this line to rem

ove –

– Third fold back along this line –

 

8. How could we improve this document?

9. How would you rate Motorola’s documentation?

 Excellent Poor

– In general

 

❏ ❏ ❏ ❏

 

– Against other semiconductor suppliers

 

❏ ❏ ❏ ❏

 

10. Which semiconductor manufacturer provides the best technical documentation?

11. Which company (in any field) provides the best technical documentation?

12. How many years have you worked with microprocessors?

Less than 1 year 

 

❏

 

 1–3 years 

 

❏

 

3–5 years 

 

❏

 

More than 5 years

 

❏

By air mail
Par avion

FIX STAMP HERE

– F
irst fold back along this line –

!MOTOROLA
Semiconductor Products Sector
Asia Pacific Group

Motorola Semiconductors H.K. Ltd.,
13/F, Prosperity Centre,
77-81 Container Port Road,
Kwai Chung, N.T.,
HONG KONG.

F.A.O. HKG CSIC Technical Publications
(re: MC68HC05BD3D/H)

FAX: (852) 2485-0548

– Second fold back along this line –

–  Finally, tuck this edge into opposite flap  –

✂
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1
GENERAL DESCRIPTION

The MC68HC05BD3 HCMOS microcontroller is a member of the M68HC05 Family of low-cost
single-chip microcontrollers. This 8-bit microcontroller unit (MCU) contains an on-chip oscillator,
CPU, RAM, ROM, parallel I/O capability with pins programmable as input or output, M-Bus serial
interface system (I2C), Pulse Width Modulator, Multi-Function Timer, and Sync Signal Processor.
These features make it particularly suitable as a multi-sync computer monitor MCU.

The MC68HC05BD5 is functionally equivalent to MC68HC05BD3, with increase RAM and ROM.
The MC68HC705BD3 is an EPROM version of the MC68HC05BD5. All references to the
MC68HC05BD3 apply equally to the MC68HC705BD3 and MC68HC05BD5, unless otherwise
stated. References specific to the MC68HC705BD3 are italicized in the text and also, for quick
reference, they are summarized in Section 14. References to MC68HC05BD5 are summarized in
Section 15.

1.1 Features

• Fully static chip design featuring the industry standard 8-bit M68HC05 core

• Power saving Wait mode

• 128 bytes of on-chip RAM for MC68HC05BD3
256 bytes for MC68HC705BD3 and MC68HC05BD5

• 3.75K-bytes of user ROM for MC68HC05BD3
7.75K-bytes of user ROM for MC68HC05BD5
7.75K-bytes of user EPROM for MC68HC705BD3

• 24 bidirectional I/O lines: 14 dedicated and 10 multiplexed I/O lines.
4 of the 14 dedicated I/O lines and 6 of the MUXed I/O lines have +10V open-drain O/Ps.

• 16 channels PWM outputs: 8 dedicated, +10V open-drain PWM channels and
8 multiplexed with I/O lines of which 6 of them have +10V open-drain outputs.

• M-Bus Serial Interface (I2C-bus†)

• Multi-Function Timer (MFT) with Periodic Interrupt

• COP watchdog reset

TPG

† I2C-bus is a proprietary Philips interface bus
MC68HC05BD3 MOTGENERAL DESCRIPTION

  
For More Information On This Product,

  Go to: www.freescale.com
OROLA
1-1

17



1

    
F

re
e

sc
a

le
 S

e
m

ic
o

n
d

u
c

to
r,

 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.
n

c
..

.

• Horizontal and Vertical Sync Signal Processor

• Self-check mode

• Available in 40-pin DIP and 42-pin SDIP packages

Figure 1-1   MC68HC05BD3/MC68HC705BD3/MC68HC05BD5 Block Diagram
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2
PIN DESCRIPTION AND I/O PORTS

This section provides a description of the functional pins and I/O programming of the
MC68HC05BD3 microcontroller.

2.1 PIN DESCRIPTIONS 

PIN NAME
40-pin DIP

PIN No.
42-pin SDIP

PIN No.
DESCRIPTION

VDD, VSS 5, 6 5, 7
Power is supplied to the MCU using these two pins. VDD is power and 
VSS is ground.

IRQ/VPP 15 16

In the user mode this pin an external hardware interrupt IRQ. It is 
software programmable to provide two choices of interrupt triggering 
sensitivity. These options are:

1) negative edge-sensitive triggering only, or
2) both negative edge-sensitive and level sensitive triggering.

In the bootstrap mode on the MC68HC705BD3, this is the EPROM 
programming voltage input pin.

RESET 4 4
The active low RESET input is not required for start-up, but can be 
used to reset the MCU internal state and provide an orderly software 
start-up procedure.

XTAL, EXTAL 7, 8 8, 9

These pins provide connections to the on-chip oscillator. The 
oscillator can be driven by a AT-crystal circuit or a ceramic resonator 
with a frequency of 4.2 MHz. EXTAL may also be driven by an 
external oscillator if an external crystal/resonator circuit is not used. 
See Figure 11-3 for values of crystal circuit external components.

PA0-PA7 23-16 24-17
These eight I/O lines comprise port A. The state of any pin is software 
programmable. All port A lines are configured as input during power 
on or external reset.

PB0-PB5 14-9 15-10
These six I/O lines comprise port B. The state of any pin is software 
programmable. All port B lines are configured as input during power 
on or external reset. PB2 to PB5 are +10V open-drain pins.

PC0/PWM8
to
PC5/PWM13

26-31 27-32

These six port C pins are +10V open-drain type. The state of any pin 
is software programmable. All port C lines are configured as input 
during power on or external reset. 
These pins become PWM output channels 8 to 13 by setting the 
appropriate bits in Configuration register 1 ($0A).
MC68HC05BD3 MOTPIN DESCRIPTION AND I/O PORTS
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2.2 Pin Assignments   

 

PC6/PWM14/VTTL,
PC7/PWM15/HTTL

32, 33 33, 34
These two port C I/O lines are shared with the PWM and Sync Signal 
Processor. Configuration for use are set by the Configuration 
register 1 ($0A) and Configuration register 2 ($0B).

PD0/SDA,
PD1/SCL

24, 25 25, 26
These two port D I/O lines are shared with the M-Bus lines SDA and 
SCL. When configured as M-Bus lines in Configuration 
register 2 ($0B), these pins become +5V open-drain pins.

PWM0 to PWM7 3-1, 38-34
3-1, 40-38, 36, 

35
These eight pins are dedicated for the 8-bit PWM channel 0 to 7.

HSYNC, VSYNC 39, 40 41, 42

These two pins are for video sync signals input from the host 
computer. The polarity of the input signals can either be positive or 
negative. These two pins contain internal Schmitt triggers as part of 
their inputs to improve noise immunity

Figure 2-1   Pin Assignment for 40-pin DIP Package
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2.3 INPUT/OUTPUT PORTS

In the User Mode there are 24 bidirectional I/O lines arranged as 4 I/O ports (Port A, B, C, and D).
The individual bits in these ports are programmable as either inputs or outputs under software
control by the data direction registers (DDRs). Also, if enabled by software, Port C and D will have
additional functions as PWM outputs, M-Bus I/O and Sync Signal Processor outputs.

2.3.1 Port A

Port A is an 8-bit bidirectional port which does not share any of its pins with other subsystems.
The Port A data register is at $00 and the data direction register (DDR) is at $04. Reset does not
affect the data register, yet clears the data direction register, thereby returning the ports to inputs.
Writing a one to a DDR bit sets the corresponding port bit to output mode.

2.3.2 Port B

Port B is a 6-bit bidirectional port which does not share any of its pins with other subsystems. PB2
to PB5 are +10V open-drain port pins. The Port B data register is at $01 and the data direction
register (DDR) is at $05. Reset does not affect the data register, yet clears the data direction
register, thereby returning the ports to inputs. Writing a one to a DDR bit sets the corresponding
port bit to output mode.

Figure 2-2   Pin Assignment for 42-pin SDIP Package
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2.3.3 Port C

Port C is an 8-bit bidirectional port which shares pins with PWM and SSP subsystem. See
Section 6 for a detailed description of PWM and Section 8 for a detailed description of SSP. These
pins are configured to PWM output when the corresponding bits in the Configuration register 1 are
set, except PC6 and PC7. PC6 and PC7 are configured to SSP outputs when the corresponding
bits in the Configuration register 2 are set. The Port C data register is at $02 and the data direction
register (DDR) is at $06. Reset does not affect the data register, but clears the data direction
register, thereby returning the ports to inputs. Writing a one to a DDR bit sets the corresponding
port bit to output mode.

2.3.4 Port D

Port D is a 2-bit bidirectional port which shares pins with M-Bus subsystem. See Section 7 for a
detailed description of M-Bus. These pins are configured to the corresponding functions when the
corresponding bits in the Configuration register 2 are set. They are +5V open-drain I/O pins when
used as M-Bus I/O. The Port D data register is at $03 and the data direction register (DDR) is at
$07. Reset does not affect the data register, yet clears the data direction register, thereby returning
the ports to inputs. Writing a one to a DDR bit sets the corresponding port bit to output mode.

2.3.5 Input/Output Programming

Bidirectional port lines may be programmed as an input or an output under software control. The
direction of the pins is determined by the state of the corresponding bit in the port data direction
register (DDR). Each port has an associated DDR. Any I/O port pin is configured as an output if
its corresponding DDR bit is set. A pin is configured as an input if its corresponding DDR bit is
cleared.

During Reset, all DDRs are cleared, which configure all port pins as inputs. The data direction
registers are capable of being written to or read by the processor. During the programmed output
state, a read of the data register actually reads the value of the output data latch and not the I/O
pin.

Table 2-1   I/O Pin Functions

R/W DDR I/O Pin Function

0 0 The I/O pin is in input mode. Data is written into the output data latch.

0 1 Data is written into the output data latch and output to the I/O pin.

1 0 The state of the I/O pin is read.

1 1 The I/O pin is in an output mode. The output data latch is read.
MOTOROLA
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2.3.6 Port C and D Configuration Registers

Port C and Port D are shared with PWM, M-Bus and SSP. The configuration registers at $0A and
$0B are used to configure those I/O pins. They are default to zero after power-on reset. Setting
these bits will set the corresponding pins to the corresponding functions, except PC6 and PC7.
For example, setting SCL and SDA bits of register $0B will configure Port D pins 1 and 0 as M-Bus
pins, regardless of DDR1 and DDR0 settings.

PC7 and PC6 are shared with both PWM and SSP. When HTTL and VTTL in $000B are set, PC7
and PC6 are configured as HTTL and VTTL outputs respectively, regardless of the status of
PWM15 and PWM14 in $000A. That is, HTTL and VTTL settings override PWM15 and PWM14
settings.     

Address bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
State

on reset

Configuration Register 1 $000A PWM15 PWM14 PWM13 PWM12 PWM11 PWM10 PWM9 PWM8 0000 0000

Address bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
State

on reset

Configuration Register 2 $000B HTTL VTTL SCL SDA 0000 0000

Table 2-2   Configuration for PC6 and PC7

PWM15 HTTL Result of PC7 PWM14 VTTL Result of PC6

0 0 PC7 0 0 PC6

0 1 HTTL 0 1 VTTL

1 0 PWM15 1 0 PWM14

1 1 HTTL 1 1 VTTL
MC68HC05BD3 MOTPIN DESCRIPTION AND I/O PORTS
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Figure 2-3   Parallel Port I/O Circuitry
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3
MEMORY AND REGISTERS

The MC68HC05BD3/MC68HC705BD3/MC68HC05BD5 has a 16K-byte memory map consisting
of registers, user ROM/EPROM, user RAM, self-check/bootstrap ROM, and I/O as shown in
Figure 3-1.

3.1 Registers

All the I/O, control and status registers of the MC68HC05BD3 are contained within the first 48-byte
block of the memory map (address $0000 to $002F).

3.2 RAM (MC68HC05BD3)

The user RAM consists of 128 bytes of memory, from $0080 to $00FF. This is shared with a 64
byte stack area. The stack begins at $00FF and counts down to $00C0.

3.3 RAM (MC68HC705BD3/MC68HC05BD5)

The user RAM consists of 256 bytes of memory, from $0080 to $017F. This is shared with a 64
byte stack area. The stack begins at $00FF and counts down to $00C0.

Note: Using the stack area for data storage or temporary work locations requires care to
prevent the data from being overwritten due to stacking from an interrupt or subroutine
call.
MC68HC05BD3 MOTMEMORY AND REGISTERS
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3.4 ROM (MC68HC05BD3)

The user ROM consists of 3.75K-bytes of memory, from $3000 to $3EFF.

3.5 ROM (MC68HC05BD5)

The user ROM consists of 7.75K-bytes of memory, from $2000 to $3EFF.

3.6 EPROM (MC68HC705BD3)

The user EPROM consists of 7.75K-bytes of memory, from $2000 to $3EFF.

3.7 Bootstrap ROM

This is available on the MC68HC705BD3 device only. It stores the on-chip program for
programming the user EPROM.
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Figure 3-1   Memory Map
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Table 3-1   Register Outline

Register Name Address bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
State

on reset

Port A data $0000 PA7 PA6 PA5 PA4 PA3 PA2 PA1 PA0 undefined

Port B data $0001 PB5 PB4 PB3 PB2 PB1 PB0 undefined

Port C data $0002 PC7 PC6 PC5 PC4 PC3 PC2 PC1 PC0 undefined

Port D data $0003 PD1 PD0 undefined

Port A data direction $0004 DDRA7 DDRA6 DDRA5 DDRA4 DDRA3 DDRA2 DDRA1 DDRA0 0000 0000

Port B data direction $0005 DDRB5 DDRB4 DDRB3 DDRB2 DDRB1 DDRB0 --00 0000

Port C data direction $0006 DDRC7 DDRC6 DDRC5 DDRC4 DDRC3 DDRC2 DDRC1 DDRC0 0000 0000

Port D data direction $0007 DDRD1 DDRD0 ---- --00

MFT control and status $0008 TOF RTIF TOFIE RTIE IRQN RT1 RT0 0000 0-11

MFT timer counter $0009 MFTCR7 MFTCR6 MFTCR5 MFTCR4 MFTCR3 MFTCR2 MFTCR1 MFTCR0 0000 0000

Configuration 1 $000A PWM15 PWM14 PWM13 PWM12 PWM11 PWM10 PWM9 PWM8 0000 0000

Configuration 2 $000B HTTL VTTL SCL SDA 00-- --00

SSP control and status $000C VPOL HPOL VDET HDET SOUT INSRTB FOUT VSIN 0000 0000

Vertical frequency high $000D 0 0 0 VF12 VF11 VF10 VF9 VF8 0000 0000

Vertical frequency low $000E VF7 VF6 VF5 VF4 VF3 VF2 VF1 VF0 0000 0000

Line frequency high $000F HOVER 0 0 0 LF11 LF10 LF9 LF8 0000 0000

Line frequency low $0010 LF7 LF6 LF5 LF4 LF3 LF2 LF1 LF0 0000 0000

Sync signal control $0011 VSIE 0 0 0 0 0 0 0 0000 0000

Unused $0012

Unused $0013

Unused $0014

Unused $0015

Unused $0016

MBUS address $0017 MAD7 MAD6 MAD5 MAD4 MAD3 MAD2 MAD1 0000 000-

MBUS frequency divider $0018 FD4 FD3 FD2 FD1 FD0 ---0 0000

MBUS control $0019 MEN MIEN MSTA MTX TXAK 0000 0---

MBUS status $001A MCF MASS MBB MAL SRW MIF RXAK 1000 -001

MBUS data $001B MD7 MD6 MD5 MD4 MD3 MD2 MD1 MD0 undefined

Unused $001C

Programming Control $001D ELAT PGM ---- --00

HSYNC period width $001E HPWR7 HPWR6 HPWR5 HPWR4 HPWR3 HPWR2 HPWR1 HPWR0 0000 0000

Reserved $001F
MOTOROLA
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0PWM $0020 0PWM4 0PWM3 0PWM2 0PWM1 0PWM0 0BRM2 0BRM1 0BRM0 0000 0000

1PWM $0021 1PWM4 1PWM3 1PWM2 1PWM1 1PWM0 1BRM2 1BRM1 1BRM0 0000 0000

2PWM $0022 2PWM4 2PWM3 2PWM2 2PWM1 2PWM0 2BRM2 2BRM1 2BRM0 0000 0000

3PWM $0023 3PWM4 3PWM3 3PWM2 3PWM1 3PWM0 3BRM2 3BRM1 3BRM0 0000 0000

4PWM $0024 4PWM4 4PWM3 4PWM2 4PWM1 4PWM0 4BRM2 4BRM1 4BRM0 0000 0000

5PWM $0025 5PWM4 5PWM3 5PWM2 5PWM1 5PWM0 5BRM2 5BRM1 5BRM0 0000 0000

6PWM $0026 6PWM4 6PWM3 6PWM2 6PWM1 6PWM0 6BRM2 6BRM1 6BRM0 0000 0000

7PWM $0027 7PWM4 7PWM3 7PWM2 7PWM1 7PWM0 7BRM2 7BRM1 7BRM0 0000 0000

8PWM $0028 8PWM4 8PWM3 8PWM2 8PWM1 8PWM0 8BRM2 8BRM1 8BRM0 0000 0000

9PWM $0029 9PWM4 9PWM3 9PWM2 9PWM1 9PWM0 9BRM2 9BRM1 9BRM0 0000 0000

10PWM $002A 10PWM4 10PWM3 10PWM2 10PWM1 10PWM0 10BRM2 10BRM1 10BRM0 0000 0000

11PWM $002B 11PWM4 11PWM3 11PWM2 11PWM1 11PWM0 11BRM2 11BRM1 11BRM0 0000 0000

12PWM $002C 12PWM4 12PWM3 12PWM2 12PWM1 12PWM0 12BRM2 12BRM1 12BRM0 0000 0000

13PWM $002D 13PWM4 13PWM3 13PWM2 13PWM1 13PWM0 13BRM2 13BRM1 13BRM0 0000 0000

14PWM $002E 14PWM4 14PWM3 14PWM2 14PWM1 14PWM0 14BRM2 14BRM1 14BRM0 0000 0000

15PWM $002F 15PWM4 15PWM3 15PWM2 15PWM1 15PWM0 15BRM2 15BRM1 15BRM0 0000 0000

Table 3-1   Register Outline

Register Name Address bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
State

on reset
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4
RESETS AND INTERRUPTS

4.1 RESETS

The MC68HC05BD3 can be reset in four ways: by the initial power-on reset function, by an active
low input to the RESET pin, by an opcode fetch from an illegal address, and by a COP watchdog
timer reset. Any of these resets will cause the program to go to its starting address, specified by
the contents of memory locations $3FFE and $3FFF, and cause the interrupt mask of the
Condition Code register to be set.

4.1.1 Power-On Reset (POR)

The power-on reset occurs when a positive transition is detected on the supply voltage, VDD. The
power-on reset is used strictly for power-up conditions, and should not be used to detect any drops
in the power supply voltage. There is no provision for a power-down reset. The power-on circuitry
provides for a 4064 tcyc delay from the time that the oscillator becomes active. If the external
RESET pin is low at the end of the 4064 tcyc time out, the processor remains in the reset condition
until RESET goes high. The user must ensure that VDD has risen to a point where the MCU can
operate properly prior to the time the 4064 POR cycles have elapsed. If there is doubt, the external
RESET pin should remain low until such time that VDD has risen to the minimum operating voltage
specified.

4.1.2 RESET Pin

The RESET input pin is used to reset the MCU to provide an orderly software start-up procedure.
When using the external reset, the RESET pin must stay low for a minimum of 1.5tcyc. The
RESET pin contains an internal Schmitt Trigger as part of its input to improve noise immunity.    
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