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Conventions

Where abbreviations are used in the text, an explanation can be found in the
glossary, at the back of this manual. 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, a shaded cell in a register diagram indicates that the bit is
either unused or reserved; ‘u’ is used to indicate an undefined state (on reset).

Unless otherwise stated, a pin labelled as ‘NU’ should be tied to VSS in an electrically
noisy environment. Pins labelled ‘NC’ can be left floating, since they are not bonded
to any part of the device.

F
re

e
s
c

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

n
c

..
.

    

  

Freescale Semiconductor, Inc.

For More Information On This Product,
 Go to: www.freescale.com



CUSTOMER FEEDBACK QUESTIONNAIRE (MC68HC05X16/D)

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:
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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:

or helping us improve our documentation,

echnical Publications Manager, Motorola Ltd., Scotland.
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– 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

NE PAS AFFRANCHIR

IBRS NUMBER PHQ-B/207/G
CCRI NUMERO PHQ-B/207/G

REPONSE PAYEE
GRANDE-BRETAGNE

Motorola Ltd.,
Colvilles Road,
Kelvin Industrial Estate,
EAST KILBRIDE,
G75 8BR.
GREAT BRITAIN.

F.A.O. Technical Publications Manager
(re: MC68HC05X16/D)

NO STAMP REQUIRED
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1
INTRODUCTION

The MC68HC05X16 microcomputer (MCU) is a member of Motorola’s MC68HC05 family of

low-cost single chip microcomputers. This 8-bit MCU contains an on-board controller area network

module (MCAN), complete with interface circuitry, comprising output drivers, input comparators

and a VDD/2 generator. In addition, the device contains an on-chip oscillator, CPU, RAM, ROM,

EEPROM, A/D converter, pulse length modulated outputs, I/O, serial communications interface,

programmable timer system and watchdog. The fully static design allows operation at frequencies

down to dc, reducing power consumption to a few micro-amps.

This data sheet is structured such that devices similar to the MC68HC05X16 are described in a

set of appendices (see Table 1-1). 

Note: Appendix C contains only electrical characteristics exclusive to the high speed

operation of the MC68HC05X32. For all other information concerning this device, refer

to Appendix A.

Table 1-1   Data sheet appendices

Device Appendix Differences from MC68HC05X16

MC68HC05X32 A 32K bytes ROM; increased RAM

MC68HC705X32 B
32K bytes EPROM; increased RAM; bootstrap firmware 

replaced

MC68HC05X32 C 32K bytes ROM; increased RAM; high speed operation
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1.1 Features

Hardware features

• Fully static design featuring the industry standard M68HC05 family CPU core

• On chip crystal oscillator with divide-by -2, -4, -8 or -10, or a software selectable divide-by -32, 

-64, -128 or -160 option (SLOW mode)

• 352 bytes of RAM

• 15102 bytes of user ROM plus 16 bytes of user vectors

• 256 bytes of byte erasable EEPROM with internal charge pump and security bit

• Write/erase protect bit for 224 of the 256 bytes EEPROM

• Bootstrap firmware

• Power saving STOP, WAIT and SLOW modes 

• Three 8-bit parallel I/O ports and one 8-bit input-only port; wired-OR interrupt capability on all 

port B pins

• Motorola controller area network (MCAN) with line interface circuitry

• Software option available to output the internal E-clock to port pin PC2

• 16-bit timer with 2 input captures and 2 output compares

• Computer operating properly (COP) watchdog timer

• Serial communications interface system (SCI) with independent transmitter/receiver baud rate 

selection; receiver wake-up function for use in multi-receiver systems

• 8 channel A/D converter

• 2 pulse length modulation systems which can be used as D/A converters

• One interrupt request input plus 4 on-board hardware interrupt sources

• 2.2 MHz bus speed

• –40 to +125°C temperature range

• Available in 64-pin quad flat pack (QFP) package

• Complete development system support available using the MMDS05 or M68MMPFB0508 

development station with the M68EML05X32 emulation module or the M68HC05XEVS 

evaluation system
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1
1.2 Mask options for the MC68HC05X16

The MC68HC05X16 has six mask options that are programmed during manufacture and must be

specified on the order form.

• Oscillator division ratio selection (divide-by-2, -4, -8 or -10)

• Oscillator start-up delay following power-on or STOP (tPORL) = 16 or 4064 cycles

• Automatic watchdog enable/disable following a power-on or external reset

• Watchdog enable/disable during WAIT mode

• Wired-OR interrupt enable

• Resistive pull-downs on ports B and/or C

Note: It is recommended that an external clock is always used if tPORL is set to 16 cycles. This

will prevent any problems arising from oscillator stability when the device is put into

STOP mode.  
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Figure 1-1   MC68HC05X16 block diagram
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2
MODES OF OPERATION AND

PIN DESCRIPTIONS

2.1 Modes of operation

The MC68HC05X16 MCU has two modes of operation, single-chip mode and bootstrap mode. In

the MC68HC05X16 the single-chip mode is the normal user operating frequency Table 2-1 shows

the conditions required to enter each mode on the rising edge of RESET.  

Note: On the rising edge of RESET, holding the IRQ pin at 2 x VDD is equivalent to holding

the MDS pin at VDD. The device cannot enter single-chip mode unless MDS is tied to

VSS (or left floating) and IRQ is below VDD.

2.1.1 Single-chip mode

This is the normal user operating mode of the MC68HC05X16. In this mode the device functions

as a self-contained microcomputer (MCU) with all on-board peripherals, including the three 8-bit

I/O ports and the 8-bit input-only port, available to the user. All address and data activity occurs

within the MCU. 

Table 2-1   Mode of operation selection

MDS IRQ TCAP1 TCAP2 PD3 PD4 Mode

VSS AND VSS to VDD VSS to VDD X X X Single-chip

VDD OR 2VDD VSS X 0 0 Reserved for Motorola use

Bootstrap mode:

VDD OR 2VDD VDD VSS 1 1 Serial RAM loader

VDD OR 2VDD VDD VSS 1 0 Jump to RAM + 1

VDD OR 2VDD VDD VSS 0 1 Jump to any address
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