
MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

MC68HC05P9AD/D
REV.  0

Addendum to

HCMOS Microcontroller Unit
Technical Data

MC68HC05P9

This document contains information on a new product. Specifications and information herein are subject to change without notice.

MC68HC05P9AD/D

This addendum provides additions and corrections to the MC68HC05P9 Technical Data,
Rev. 0 (Motorola document number MC68HC05P9/D).

1. Page 1-1, section 1.1 Features  — Change the third bulleted item as follows:

From:

• 2112 Bytes of User ROM including 16 User Vector Locations

To:

• 2104 Bytes of User ROM including 8 User Vector Locations
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2. Page 2-7, section 2.6.3 Por t C and Analog-to-Digital Con verter — Replace the
second paragraph with the following:

From:

When the A/D converter is enabled, PC7 becomes VRH, and PC6–PC3 become
AN3–AN0 (analog inputs 3–0). The values of CH1 and CH0 in the A/D status and
control register (ADSCR) select one of the four pins as the input to the A/D
converter. When the A/D converter is enabled, a digital read of port C gives a
logical zero from the selected analog input pin. A digital read of port C’s remaining
pins gives their correct digital values. VRH is the positive (high) reference voltage
for the A/D converter. VSS is the negative (low) reference voltage. A reset turns off
the A/D converter and configures port C as a general-purpose I/O port. (Refer to
SECTION 8 ANALOG-TO-DIGITAL CONVERTER .)

To:

When the A/D converter is enabled, PC7 becomes VRH, and PC6–PC3 become
AN3–AN0 (analog inputs 3–0). The values of CH1 and CH0 in the A/D status and
control register (ADSCR) select one of the four pins as the input to the A/D
converter.

Unused analog inputs can be used as digital inputs, but no analog input can be
used as a digital output while the ADC is on. Only pins PC0–PC2 can be used as
digital outputs when the ADC is on.

When the A/D converter is enabled, a digital read of port C gives a logical zero
from the selected analog input pin. A digital read of the remaining port C pins
gives their correct digital values.

VRH is the positive (high) reference voltage for the A/D converter. VSS is the
negative (low) reference voltage. A reset turns off the A/D converter and
configures port C as a general-purpose I/O port. (Refer to SECTION 8
ANALOG-TO-DIGITAL CONVERTER .)

3. Page 3-23, Table 3-13. Opcode Map  — Replace the opcode map with the opcode
map on page 3. The new opcode map contains data corrections for the following
opcodes:

Opcode Mnemonic Opcode Mnemonic

13 BCLR1 68 ASL/LSL

25 BCS/BLO 69 ROL

38 ASL/LSL 6A DEC

48 ASLA/LSLA 6C INC

50 NEGX 6D TST

58 ASLX/LSLX 6F CLR

78 ASL/LSL
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From:

• All implemented data direction register bits are cleared to logical zero, so
the corresponding I/O pins become high-impedance inputs.

To:

• All implemented data direction register bits are cleared to logical zero, so the
corresponding I/O pins become high-impedance inputs. (When an external
reset or power-on reset occurs, I/O port pins become high-impedance inputs
even if the system clock is absent.)

5. Page 4-2, section 4.1.3 Computer Operating Pr operl y (COP) Watc hdog
Reset — In the fourth sentence in the first paragraph, change the 64 ms to 65.5
ms as follows:

From:

The COP system is implemented with an 18-stage ripple counter that provides a
timeout period of 64 ms at an internal clock rate of 2 MHz.

To:

The COP system is implemented with an 18-stage ripple counter that provides a
timeout period of 65.5 ms at an internal clock rate of 2 MHz.
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6. Page 4-2, section 4.1.3 Computer Operating Pr operl y (COP) Watchdog Reset
— Replace the second paragraph as follows:

From:

The write-only COP register is used to prevent a COP timer reset. This location
contains user-defined ROM data. Figure 4-1 shows the COP register.

To:

The write-only COP register is used to prevent a COP timer reset. This location
contains user-defined ROM data. Figure 4-1 shows the COP register.

Use the following formula to calculate the COP timeout period:

where

COP Timeout Period
131 072,

fBUS

----------------------=

fBUS
crystal frequency

2
--------------------------------------=



MOTOROLA MC68HC05P9AD/D
6

7. Page 5-2, Figure 5-1. Memor y Map  — Change the USER VECTORS portion at
the bottom of the map as follows:

From:

Figure 5-1. Memory Map

To:

Figure 5-1. Memory Map

8. Page 5-4, section 5.1.3 ROM — Change the first paragraph as follows:

From:

On-chip user ROM includes 48 bytes at addresses $0020–$004F, 2048 bytes at
$0100–$08FF, and 16 bytes at $1FF0–$1FFF that contain user-defined vectors
for servicing interrupts and resets.

USER VECTORS
(ROM)

16 BYTES

COP REGISTER‡

TIMER INTERRUPT VECTOR (HIGH BYTE)
TIMER INTERRUPT VECTOR (LOW BYTE)

EXTERNAL INTERRUPT VECTOR (HIGH BYTE)
EXTERNAL INTERRUPT VECTOR (LOW BYTE)

SOFTWARE INTERRUPT VECTOR (HIGH BYTE)
SOFTWARE INTERRUPT VECTOR (LOW BYTE)

RESET VECTOR (HIGH BYTE)
RESET VECTOR (LOW BYTE)

$1FF0

$1FFD
$1FFC
$1FFB
$1FFA
$1FF9
$1FF8

$1FFF
$1FFE

$1FFF

$1FF0

‡WRITING 0 TO BIT 0 OF $1FF0 CLEARS
COP TIMER. READING $1FF0 RETURNS
USER ROM DATA.

USER ROM
8 BYTES

USER VECTORS
(ROM)

8 BYTES

TIMER INTERRUPT VECTOR (HIGH BYTE)
TIMER INTERRUPT VECTOR (LOW BYTE)

EXTERNAL INTERRUPT VECTOR (HIGH BYTE)
EXTERNAL INTERRUPT VECTOR (LOW BYTE)

SOFTWARE INTERRUPT VECTOR (HIGH BYTE)
SOFTWARE INTERRUPT VECTOR (LOW BYTE)

RESET VECTOR (HIGH BYTE)
RESET VECTOR (LOW BYTE)

RESERVED

$1FFD
$1FFC
$1FFB
$1FFA
$1FF9
$1FF8

$1FFF
$1FFE

$1FFF

$1FF8
$1FF7

COP REGISTER*
$1FF1
$1FF0

*Writing zero to bit 0 of $1FF0 clears the COP timer.
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To:

On-chip user ROM includes 48 bytes at addresses $0020–$004F, 2048 bytes at
$0100–$08FF, and 8 bytes at $1FF8–$1FFF that contain user-defined vectors for
servicing interrupts and resets.

9. Page 7-3, section 7.2 SIOP Pin Descriptions — Add the following note after the
last paragraph:

NOTE

Enabling and then disabling the SIOP configures data direction
register B for SIOP operation and can also change the port B data
register. After disabling the SIOP, initialize data direction register B
and the port B data register as your application requires.

10. Page 7-4, section 7.2.3 SIOP Data Output  — Change the paragraph as follows:

From:

The SDO pin becomes a serial output and goes to a logical one as soon as the
SIOP is enabled. Between transfers, the state of the SDO pin reflects the value
of the last bit received on the previous transmission. SDO cannot be used as a
standard output while the SIOP is enabled, because it is coupled to the last stage
of the serial shift register. On the first falling edge of SCK, the first data bit to be
shifted out is presented to the SDO pin.

To:

Enabling the SIOP configures the SDO pin as an output. The state of the SDO
pin:

• Is logic one if the SIOP has not been used since the last reset

• Reflects the last bit received if the SIOP has been used since the last reset

• Is unpredictable if SCK was low during reset or if SCK went low after reset

Between transfers, the state of the SDO pin reflects the value of the last bit
received on the previous transmission. SDO cannot be used as a standard output
while the SIOP is enabled, because it is coupled to the last stage of the serial
shift register. On the first falling edge of SCK, the first data bit to be shifted out is
presented to the SDO pin.
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11. Page 8-1, section 8.1 ADC Operation  — Change the second paragraph as follows:

From:

A multiplexer selects one of four analog input channels (AN3, AN2, AN1, or
AN0) for sampling. A comparator successively compares the output of an
internal D/A converter to the sampled analog input. Control logic changes the
D/A converter input one bit at a time, starting with the MSB, until the D/A
converter output matches the sampled analog input. The conversion is
monotonic and has no missing codes.

To:

A multiplexer selects one of four analog input channels (AN0, AN1, AN2, or AN3)
for sampling. The conversion takes 32 cycles. The first 12 cycles sample the
voltage on the selected input pin by charging an internal capacitor. In the last 20
cycles, a comparator successively compares the output of an internal D/A
converter to the sampled analog input. Control logic changes the D/A converter
input one bit at a time, starting with the MSB, until the D/A converter output
matches the sampled analog input. The conversion is monotonic and has no
missing codes. At the end of the conversion, the conversion complete flag (CC)
becomes set, and the CPU takes 2 cycles to move the result to the ADC data
register (ADDR).

12. Page 8-2, section 8.2 A/D Status and Contr ol Register (ADSCR)  — Change the
CCF bit description as follows:

From:

CCF — Conversion Complete Flag

This read-only bit is automatically set when an analog-to-digital conversion
is complete, and a new result can be read from the A/D data register. CCF
is automatically cleared when a new conversion begins or when either the
A/D status and control register or the A/D data register is accessed. Writing
to or reading the A/D status and control register or the A/D data register
starts a new conversion sequence. Data from the previous conversion is
overwritten regardless of the state of the CCF bit. While CCF is a logical
zero, the requested A/D result is not yet available in the A/D data register.

To:

CCF — Conversion Complete Flag

This read-only bit is automatically set when an analog-to-digital conversion is
complete, and a new result can be read from the A/D data register. Clear the
CCF bit by writing to the A/D data register or by reading the A/D data register.
Reset clears the CCF bit.
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13. Page 10-7, Table 10-5. A/D Con ver ter Characteristics  — Change the Max
column in the second row of Table 10-5 as follows:

From:

To:

14. Page 10-8, Figure 10-6. TCAP Timing  — Change the tTLTL parameter to tILIL as
follows:

From:

Figure 10-6. TCAP Timing

To:

Figure 10-6. TCAP Timing

Table 10-5. A/D Converter Characteristics

Characteristic Min Max Unit

Absolute Accuracy (4.0 > VRH > VDD)
(refer to NOTE 1)

— ± 1-1/2 LSB

Table 10-5. A/D Converter Characteristics

Characteristic Min Max Unit

Absolute Accuracy (4.0 > VRH > VDD)
(refer to NOTE 1)

— ± 1.5 LSB

tTLTL tTH tTL

tILIL tTH tTL
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15. Page 10-12, Table 10-8. SIOP Timing (V DD = 5.0 Vdc) — Change the first row as
follows:

From:

To:

Change NOTE 1 at the bottom of the table as follows:

From:
1. fOP = fOSC ÷ 2 = 2.1 MHz maximum; tCYC = 1 ÷ fOP

To:
1. fOSC = crystal frequency; fOP = fOSC ÷ 2; tCYC = 1 ÷ fOP (See Table 10-6. Control Timing

(VDD = 5.0 Vdc).)

Delete NOTE 2 at the bottom of the table.

Table 10-8. SIOP Timing (V DD = 5.0 Vdc)

Characteristic Symbol Min Max Unit

Frequency of Operation
Master
Slave

fSIOP(M)
fSIOP(S)

0.25
dc

0.25
525

fOP

kHz

Table 10-8. SIOP Timing (V DD = 5.0 Vdc)

Characteristic Symbol Min Max Unit

Frequency of Operation
Master
Slave

fSIOP(M)
fSIOP(S)

fOSC/64
dc

fOSC/8
525

MHz
kHz
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16. Page 10-13, Table 10-9. SIOP Timing (V DD = 3.3 Vdc)  — Change the first row as
follows:

From:

To:

Change the note at the bottom of the table as follows:

From:
NOTE: fOP = 1.0 MHz maximum

To:
NOTE: fOSC = crystal frequency; fOP = fOSC ÷ 2; tCYC = 1 ÷ fOP (See Table 10-7. Control Timing

(VDD = 3.3 Vdc).)

Table 10-9. SIOP Timing (V DD = 3.3 Vdc)

Characteristic Symbol Min Max Unit

Frequency of Operation
Master
Slave

fSIOP(M)
fSIOP(S)

0.25
dc

0.25
250

fOP

kHz

Table 10-9. SIOP Timing (V DD = 3.3 Vdc)

Characteristic Symbol Min Max Unit

Frequency of Operation
Master
Slave

fSIOP(M)
fSIOP(S)

fOSC/64
dc

fOSC/8
250

MHz
kHz



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 par ticular 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.

Literature Distribution Centers:
USA/EUROPE: : Motorola Literature Distribution; P.O. Box 20912; Phoenix, Arizona 85036.
JAPAN: Nippon Motorola Ltd.; 4-32-1, Nishi-Gotanda, Shinagawa-ku, Tokyo 141 Japan.
ASIA-PACIFIC: Motorola Semiconductors H.K. Ltd.; Silicon Harbour Center, No. 2 Dai King Street, Tai Po Industrial Estate, Tai Po,

N.T., Hong Kong

MC68HC05P9AD/D


