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MC68HCO5P4

TECHNICAL UPDATE

Modules
CPU
HCO5CPU
Revision History
Date Revision Description
8/7/95 2.00 Includes trackers HCO5CPU.001, HC705C8.002R2,

HC705C8.017, HC705C8.018R2, HC705C8019 and
HCO05P4.002.

Correction to SUB in Applications Guide

Reference Documents: M68HCO05 Applications Guide MC68HCO5AG/AD, page
A-62; M68HCO05 Applications Guide MC68HCO5AG/AD Rev. 1, page A-62

Tracker Number: HCO5CPU.001 Revision: 1.00

Replace the C bit description with:

The C bit (carry flag) in the condition code register gets set if the absolute value of the
contents of memory is larger than the absolute value of the accumulator, cleared

otherwise.

MOTOROLA

Modules
Page 3



MC68HCO5P4

External Interrupt Timing

Reference Documents: MC68HC705C8/D Rev. 1, page 3-5; MC68HC05B6/
D, Rev. 3, page 11-11, note 4; MC68HC705C8/D, Rev. 1, page 3-5;
MC68HCO05C9/D, page 13-7, note 3; MC68HCO05C12/D, page 13-9, note 4;
MC68HCO05D9/D, Rev. 1, page 10-4, note 1; MC68HCO05J3/D, page 9-6, note
3; and MC68HCO05X16/D, page 12-6, note 4

Tracker Number: HC705C8.002 Revision: 2.00

This time (t,,) is obtained by adding 19 instruction cycles to the total number of cycles
needed to complete the service routine. The return to interrupt (RTI) is included in the 19
cycles.

| Bit in CCR During Stop Mode

Reference Document: M68HCO5 Applications Guide, page 3-93
Tracker Number: HC705C8.017 Revision: 1.00

The stop mode flow chart shows that the | bit is set when stop mode is entered.
However, this is not true. The I bit actually is cleared when stop mode is entered so that
an external IRQ may release the processor from stop mode.

This error is present in the original applications guide as well as the revision.

BSET and BCLR are Read-Modify-Write Instructions

Reference Documents: MC68HC705C8/D Rev. 1, page 7-6; MC68HC05J1/
D Rev. 1, page 5-7; MC68HCO05J3/D, page 8-4, MC68HC705J2/D, page 4-
16; HCO05J3/705J3 Technical Data - MC68HC05J3/D, page 8-6;
MC68HCO05K1/D, page 10-10; MC68HC705K1/D, page 11-10; MC68HCO5P8/
D, page 4-15

Tracker Number;: HC705C8.018 Revision: 2.00

In many data books, the read-modify-write instruction table located in the instruction set
and addressing mode section does not list the BSET and BCLR instructions. These data
books list BSET and BCLR as bit-manipulation instructions only.

While this is correct, it is not complete. These operations use a read-modify-write
method to accomplish their task and, therefore, should be included in the table of read-
modify-write instructions.

MOTOROLA Modules
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MC68HCO5P4

NOTE: These instructions do not use the same addressing modes as the other
read-modify-write instructions. Only direct addressing is valid for BSET
and BCLR.

Because BSET and BCLR are read-modify-write instructions, they may not be used with
write-only registers. These registers will read back undefined data. Therefore, a read-
modify-write operation will read undefined data, modify it as appropriate, and then write it
back to the register. Because the original data is undefined, the data written back will be
undefined also.

| Bit in CCR During Wait Mode
Reference Document: M68HCO5 Applications Guide, page 3-93

Tracker Number: HC705C8.019 Revision: 1.00

The wait mode flow chart does not show that the | bit gets cleared upon entering wait
mode. The | bit is cleared when wait is entered. An external IRQ or any of the internal
interrupts (timer, SCI, SPI) can release the processor from wait mode.

This error is present in the original applications guide as well as the revision.

Stop Mode Application Example

Reference Document: MC68HCO5P4/D, page 3-24

Tracker Number: HCO5P4.002 Revision: 1.00
I EEE RS SRR RS S S S S EE S E S EE RS E R REE RS EEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES
ER R R R R R R R R R R R R R R R R R R R R R R R R
* *
* STCP program exanpl e for HOO5P4 *
* *
EEEE R SRR R R RS S SRR SR R R R SRR R R R R R R R R R R R R R R R R RS SRR R EEEEEEEEEEEEEE R
* *

* ProgramNanme: STCPP4. ASM

* Date: 12/16/91

* Witten By: Robert Chretien & David Yoder

* Mot orol a CMOU Appl i cati ons

* Assenbl ed Under: P&E M croconputer Systens, Inc. | ASMS
*

*

*

*

*

* X X X X

. This code is witten for and tested on the MB8HC705P9. In order to use *
this with other HO5 MU s, reset vectors and nmenory map equates may have *
to be changed. See the Technical Databook for the appropriate part for *
this nenory nap i nformation. *

MOTOROLA Modules
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Program Descri ption:

EE I T T B B I B SN N I S T B B B B N S S S B R R N R S I T I B N

Thi s program shows how to use the MXB8HC705P9 STCP
instructionlt is meant to be used in a stand a | one node,
or with an appropriate eval uati on/ enul ati on system

Upon executing the program PAO will toggle. Wen PAL
is pulled high, the MU w Il enter STCP node and PAQ
will cease to toggle.

An external reset or an event on IRQw |l cause the MU
to exit fromstop node.

R R R R R R S S Sk R R R Sk R R R R ok e b R R R R S o e Ik R S S R R R

Revi sion H story
Rev 1.0: Ciginal program
Rev 2.0: Discainmer added

L LT T R T R R T T T R R R T R T

*

hhkkkhkhkhkdhhkhdhhhdhhhdhhdhhdhhdhhhhhdhdhddhdhhdhhddhdddhdhdhddhddrhddrdddrddddrhddrddrddrddrdx

RS RS R SRS SRS EEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

*

*

*

khkkkhhkkkhhkkhhhkkhhhkdhkhdhhdhkkhhddhddhkhddxdhxxk*x

* MU Equat es

khkkkhkhkkkhhkkhkhhkkhkhhkkhhkhkdhkhkhhkhkhhkdhkhkkhhkhkhhkrhxkkx

PortA equ
PortB equ
DDRA equ
DDRB equ

*

$0000
$0001
$0004
$0005

khkkkhkhkkkhhkkhkhhkkhhhkkhhkhkdhkhkkhhkhhhkdhkkhhkkhhkrhxkkx

* Interrupt vectors *

hhkkkhhkhdhhkhdhkhdhhdhhhdhhdhhdrhhrhhrdrrdxhdxx

org
TIMER  fdb
IRQ  fdb
SW f db
RESET  fdb

$1FF8
TRAP

| RY SR
TRAP
START

MOTOROLA
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MC68HCO5P4

khkkkhhkkkhhkkhdhhkhhhdhhdhhdhdddxdhddhdddxrhxddx

* Start
* Main Loop of code

*
*

khkkhhkkkhhkkhdhhkhhhdhddhhdhddddhddhddrdhxddx

CRG $0180
Start LDA #$01
STA DDRA
Toggle LDA PORTA
ECR #%00000001
STA PORTA
LDA PORTA
AND #$02
BEQ TOSELE
STCP
BRA jeceis

Begi n code in EPRCM

Set port AOD to output, |eave
others as inputs
Toggle port AO. This will toggle

whil e the code is running.

This will stop toggling when STCP
nmode is entered. Wien STCP node
is exited with IRQ or RESET, this
will resune toggling.

See if PAl has been pulled high

If not, branch to TOGAE to toggl e
PAO agai n.

If so, enter STCP node.

Enter STCP node.

This will:
Gear interrupt flag in status
register - no need to do CLI for
IRQto exit from STCP
Disable the oscilltor - you wll
see (B2 stop toggling when STCP
node i s successfully entered.

Stay in main |loop toggling

hhkkkhhkhkdhhkhdhhhhdhhdhhdhhdrdhhdhrhdrrdrdxx

* TRASR

*

khkkkhhkkkhhkkhhhkkhhhkdhkhdhhhhkkhhddhhkdhkkkhkdhxxk*x

* Service routine for
external interrupts

E I I

Does not hi ng,
* main routine.

only returns to

* F F X F

khkkkhhkkkhhkkhhhkkhhhkdhhdhhhhkrhdxdhddhkrdkrhxxk*x

| RY SR
NCP
RTI

khkkkhkhkkkhhkkhkhhkkhkhkhkkhhkhkdhkhkhhkhhhkdhkkhhkkhkhkrhxkhkx

* TRAP

*

hhkkkhhkhkdhhkhdhhkhhhdhhdhhdhhdhdhhdhhdrrdrhdkx

* Routine for unused interrupts

*

* Traps in a branch to self

*

*

*

khkkkhkhkkkhhkkhkhhkkhkhkhkkhhkhkdhkhkhhkhkhkkdhkkhhkkhhkrhxkkkx

TRAP  BRA TRAP
END
MOTOROLA
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MC68HCO5P4

Computer Operating Properly (COP)
COPOCOP_A

Revision History

Date Revision Description

8/4/95 1.00 Includes tracker HC705P6.012

COP Timeout Period

Reference Document: HCO5C4AGRS/D Rev 1.2; HCO5C5GRS/D Rev 1.2;
HC705C5GRS/D Rev 1.3, page 49; MC68HC705C8AD/D Rev 4.0, page 14
(705C4A); MC68HC705C8AD/D Rev 4.0, page 31 (705C8A);
MC68HC705C8AD/D Rev. 4.0, page 51 (HSC705C8A); MC68HC05C12/D;
HCO5P1AGRS/D Rev. 1.3; MC68HCO05P4/D, page 4-2; HCO5P5GRS/D Rev
1.3; MC68HCO5P7/D, page 4-2; HCO5P15GRS/D Rev. 0.0, page 33;
HCO5P18GRS/D Rev. 0.5, page 12

Tracker Number: HC705P6.012 Revision: 1.00

The timeout period for the COPOCOP_A computer operating properly watchdog timer is
a direct function of the crystal frequency. The equation is:

262,144
Timeout Period = -------=mmmemmmm
Fxtal

For example, the timeout period for a 4-MHz crystal is 65.536 ms.

MOTOROLA Modules
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MC68HCO5P4

Serial Input/Output Port (SIOP)

SIOP_A

Revision History

Date Revision Description
8/4/95 1.00 Includes trackers HC705P9.008R2 and HC705P9.015.

SIOP Applications Example

Reference Document: MC68HC705P9/D, page 9-1
Tracker Number: HC705P9.008 Revision: 2.00

LR R RS EEEEEE RS E SRR SRR SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEE SRS

khkkhhkkhhkhdhhkhhhkkhhhdhhdhhhdhhhdhhhhhdhhdhhdhhdhhdhddhddhdddxdddxddddhddhddhrdxddxdhxdx

* *
* Sl CP program exanpl e for HC705P9 *
* *

hhkkkhhkhdhkhdhhhdhhhdhhdhhdhhdrhdhhhdhhdhhdhhdhhdhddhhdhhdrhdrhddrhddrdddhdhrhddrrdrddrddrdx

* *
* Program Nane: S| GPP9. ASM *
* Date: 12/12/91 *
* Witten By: Robert Chretien *
* Mot orol a CMJU Appl i cati ons *
* Assenbl ed Under: P&E M croconputer Systens, Inc. | ASMS *
* *
* Program Descri ption: *
* *
* This was witten for the timer nodule SICP_A and tested *
* on the HC705P9. In order to use this with other HOO5 MU s, *
* reset vectors and nenory nap equates may have to be changed. *
* See the Technical Databook for the appropriate part for this *
* nmenory nap i nformation. *
* *
* Thi s program shows how to use the basics of the MIG68HC705P9 *
* SI OP subsystem It is neant to be used in a stand al one node, *
* or with an appropriate eval uati on/emul ati on system *
* *
* This programwites constant data out the SICP and ignores *
* any data that nay be transferred in. *
* *
* *
R R R R R R EE SR SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SR RS
MOTOROLA Modules
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* 0% X X X X F

Revi si on Descriptions:
1. Rev 0.00: Criginal
2. Rev 1.00: Docurrentation touchup. David Yoder 6/14/93
3. Rev 2.00: Reduced cycle count. David Yoder 6/17/93

pr ogr am

MC68HCO5P4

E I

*

RE R R ek R R R R R R R S ok Sk Rk R R R R R R e kR R R Rk Rk R o R R R o ok kR R R

LR R S SRR EE SRS S SRS SR SRS S SRS SRS E SRS EEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SRS

*
*
*

SDR
SCR
SSR

start

send

chkf | ag

*f| agset
*

equ
equ
equ

org
| da

sta
| da

| da
sta

| da
and

beq
| da

bra

bra

org
fdb

end

MOTOROLA

$000C
$000A
$000B

$0180
#$50

SSR

#$AA
SDR

SSR
#$80

chkfl ag

SSR

*

send

$1FFE
start

Enabl e the SICP systemin naster node.
Load the status register so that witing
to the data register will clear the
conplete flag (SPIF).

Send $AA out of the SICP. Witing to
SDR initiates the transfer and clears
the conplete flag (SPIF).

To view output (SDO and/or SCK adj ust
scope for 2usec horizontal resolution.

Load status register and test hit 7
(SPIF) to see if transfer is conplete.

If SICP transfer is not finished, rel oad
status register.

Uncomment these instructions in order to
view the status register after the
transfer is conplete. Just hit abort and
the value of the status register will be
left in the accumul ator.

Branch in order to send another byte.

Reset vector

Modules
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MC68HCO5P4

SIOP Pin Functions

Reference Document: MC68HC705P9 Technical Data book Rev. 1,
page 9-2

Tracker Number: HC705P9.015 Revision: 1.00

When the serial input/output port (SIOP) is enabled and then disabled, data values in the
port B data register and port B data direction register are changed. This occurs because

the SIOP uses these two registers. Operation of both the master and slave modes of the
SIOP have this effect.

MOTOROLA Modules
Page 11



MC68HCO5P4

Timer

TIM1IC10C

Revision History

Date

Revision

Description

8/4/95

1.00

Includes trackers HC05C4.002R2, HC05C4.003R2, and
HC705P9.005R3.

Input Capture/Output Compare Code Snippet

Reference Document: Not applicable

Tracker Number: HC05C4.002 Revision: 2.00

R S S R R Ik R R ok Sk R S R R S Sk o S R R ARk o S R R R R

EE I I I S I I S B T T T L T B S B N I N

MOTOROLA

Pr ogr am Nane:
Date: 9/6/93

Assenbl ed Under:

Revi sion 1.00

on the HOO5C4.

See the Techni cal
nenory nap i nfornmation.

| COCCA. ASM

Witten By: Mark Johnson

Mot orol a CSI C Applications

P& M croconput er Systens

| ASMD5 Version 3.02m

R R R R R ok R R R R R O

* Revi sion H story *

kkhkkhkkkhkkkhhkkkhhkkkhhkhkdhkhdhkhkkdhkkkhhkrhhx*x

2.00

Program Descri pti on:

9/1/93 Original Rel ease

Menory map di scl ai mer added

R R R R R S S Rk S R R i o o kS kR R R

This was witten for the timer nodul e TI MI CLOC A and tested
In order to use this with other HO5 MU s,
reset vectors and nmenory nap equates may have to be changed.
Dat abook for the appropriate part for this

Modules
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*hkkkkk*k

E I I I S T S T T S . B N L N R S S R S T I T T S T T S S

MC68HCO5P4

This sinple programwas witten to denonstrate the input
capture and output conpare functions of the MXB8HC 8) 05C4
timer. The routine generates a |level transition on port A
which is fed into the input capture pin (TCAP). Wen

the input capture occurs an offset of 50us is added to
value in the input capture registers and stored in the
out put conpare registers. The output conpare generates

a level transition on the TCWP pin and then the entire
process is repeat ed.

The programwas run on the MB8HOO5EVM usi ng t he
foll owing setup conditions:

1) HC705C8 Resi dent Processor

2) Fop = 2M

3) Pin 11 (PA0) on target header J19 junpered to pin
37 (TCAP).

4) The user should see a level transition on the
TCQWP pi n approxi natel y* 50us after the |evel
transition on port A

*NOTE: The |l evel transition on the TOW pin w Il occur at

50us + 1 count of the free-running counter = 52us.
This is the result of an internal synchronization
del ay whi ch occurs during an input capture.

( 1 count =4 internal bus cycles)
ER R R R R R R R R R kR R

Regi ster Equat es

porta equ $00 ;port A data register
ddra equ $04 ;port A data dir. reg.
ter equ $12 ;tinmer control register
tsr equ $13 ;timer status register
i npcaph equ $14 ;input capture (MSB)
i npcapl equ $15 ;input capture (LSB)
out conph equ $16 ;out put conpare (MVBB)
out conpl equ $17 ;out put conpare (LSB)
*
* RAM Vari abl es
*

org $50 ; RAM addr ess space
t enpl rnb 1 ;storage for QClow byte
*
* Begi nning of nain routine
*

org $200 ; EPROM RCM addr ess space
start | da #Pf f

sta ddra ;all port A pins are outputs

clra

sta porta ;output a lowon port A

| da #3

sta ter ;| EDG = positive edge

; LWL = hi gh out put

MOTOROLA Modules
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MC68HCO5P4

| oop | da tsr ;read timer status register
| da out conpl ;clear QOCF
com porta ;toggle port A
| da #! 25 ;1/C low byte of fset
add i npcapl ;add 1/C | ow byte val ue
sta t enpl ; save new val ue in tenp storage
| da i npcaph ;get high byte of I/C reg.
adc #0 ;add carry fromlast addition
sta out conph ;store value to Q C high byte
| da t enpl ;get | ow byte of fset
sta out conpl ;store value in QC low byte
| da i npcapl ;enabl e i nput captures
brclr 6,tsr,* ;wait for output conpare
| da ter ;get Timer Control Register
eor #3 ;toggl e | EDG and QLVL
sta ter ;store new | EDG and QLVL val ues
bra | oop ;repeat process indefinitely
*
* Reset vector setup
*
org $lffe
fdb start

Interrupt-Driven Output Compare Code

Reference Document: MC68HCO05C4/D (ADI-991-R2), page 4-7
Tracker Number: HC05C4.003 Revision: 2.00

The following code listing shows the procedure of using the output compare function
driven by an interrupt to produce a square wave.

IR RS SRR SRS SR SRS SR SRR SRR ESEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEE XS]

Program Nane: 7C8_QC . ASM ( Square wave generation on CC)
Revi sion: 1.00
Date: Septenber 29, 1993

Witten By: Mark d enew nkel
Mot orol a CSI C Applications

Assenbl ed Under: P&E M croconputer Systens | ASM5

R R R Rk R R R R R R R Rk ok kR R

* Revi sion H story *

kkhkkkkhhkkkhhkkkhhkkkhhkkhkhhkkhkdhkkhkhkkhhkkrkhkkk%x

Rev 1.00 09/ 29/ 93 M R d enewi nkel
Initial Rel ease
2.00 Menory nap disclai ner added

EE T S T T S S N . . . N N . N N

MOTOROLA Modules
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MC68HCO5P4

khkkkhkhkkkhhkkhkkhhkkhhhkkhhhkhhkhkkhhkkhhhkkhhhkkhhhkkhhkkhhhkhhhkkhhhdhkhdhkkhhhkdhkdhkkkhhkrhkxkhhkx*%

*
* Program Descri ption:
*
* This was witten for the timer nodule TIMICLOC A and tested
* on the HXO5CA. In order to use this with other HX5 MU s,
* reset vectors and menory nmap equates may have to be changed.
* See the Technical Databook for the appropriate part for this
* nenory nap i nformation.
*
* This programuses the Qutput Conpare function of the
* tinmer to generate a square wave. The output conpare
* interrupt is utilized to take care of adding the
* appropriate value to the 16 bit output conpare
* register to create the square wave. Wth somne
* nodi fication, this routine can performpul se width
* nodul at i on.
*
* Use the HC705C8 resident MU on the HOO5EVMto
* run this test.
* Downl oad the program
* Make sure the PCis at $1000. Type QO
* OR hit USER RESET on the EW
* Look at pin #35 of header J19. This is the Tiner
* Conpare Qutput pin (TOW) of the tinmer. You shoul d
* see a 3.906kHz square wave on this pin with a
* 256 usec peri od.
* Press ABCRT on the EVMMto halt program executi on.
*
IR R R RS SRR R RS S S EEEE S E SRR R R SRR R R R R R R R R RS R R R EEEEEEEEEEEEEEEEEEESES
* ok Equates for 705C38
TCR equ $12 ;tiner ctrl reg
TSR equ $13 ;tinmer status reg
QCH equ $16 ;output conpare high reg
oL equ $17 ;output conpare |low reg
TCH equ $18 ;tinmer counter high reg
TCL equ $19 ;tinmer counter |ow reg
TEMP equ $50 ;temp loc for OCL
* ok Start of program * ok
org $1000 ;start of user code
START |da #$41 ;output conpare interrupt
; enabled, output level O
sta TCR ;store to tiner ctrl reg
cli ;clear the | bit in CCR
DUMLQCP bra DUMLCCP ;dumy | oop waiting for
; timer interrupt
ok Interrupt Service Routine *kx
QA SR lda TSR ;read timer status
; toclear flag
* Flip the QLWL bit in the TCR reg
| da TR ;load ACCA W TCR
eor #%$01 ;flip bit 0 of ACCA
sta TCR ;store ACCAto TCR
MOTOROLA Modules
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* k%

MC68HCO5P4

Add 64 counts to timer counter reg

Wth a 2 Mz internal bus clock, the timer count
period is 2 usec. 64 counts of the timer counter
w || produce a square wave hal f cycle of 128 usecs.

| da #%$40 ;load #$40 into acca

add oL ;add OCL to ACCA

sta TEMP ;store res to tenp loc

| da #3$00 ;add $00 to out conp hi
adc CH ; with carry

sta CCH ;store res to out conp hi
| da TEMP ;store tenp to out

sta oL ; conp | ow

rti ;return frominterrupt

Set up vectors

org $1FF8 ;define tinmer

dw d SR ; interrupt vector
org $1FFE ;define reset vector
dw START

Input Capture Test

Reference Document: Not applicable
Tracker Number: HC705P9.005 Revision: 3.00

hhhkkhhkhkdhhhdhhdhhdhhdhhdhddddhdhdhdhddddddddrddddddddrdddrddddhdddrrdrddxsx

*

* Program Name: P9_| NCAP. ASM ( I nput Capture Test for the POEVS )

*

F 0% 3 o o 3k 3k 3 3k Ok F % X F X X F X X X F X F X F F * F

Date: June 7, 1993

Witten By: Mark d enewi nkel

Mot orol a CSI C Appli cations

Assenbl ed Under: P&E M croconput er Systens | ASM5

kkhkkkkhhkkkhhkkkhhkkkhhkkhkhhkkhkdhkkhhkkhhkkrhkkk%x

* Revi sion Hstory *

khkhkkkhhkkkhhkkkhkhkkkhkhkhdhhdhxhkdkhrkhkhkrrhxkhkx

Rev 1.00 06/ 07/ 93 MR d enewi nkel
Initial Rel ease

Rev 2.00 Docunent ati on added

Rev 3.00 Menory nap note added

LR R RS SRR RS S SRR SRR SRS SR SRR SRR EREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SRS

Pr ogram Descri pti on:

This was witten for the timer nodul e TI MLI CLOC A and tested
on the HC705P9. In order to use this with other HXO5 MU s,
reset vectors and menory nmap equates may have to be changed.
See the Technical Databook for the appropriate part for this
nenory nap i nformation.

Tests the I nput capture pin.
Use the HC705P9 resident MU on the HOO5POEVS to
run this test.

MOTOROLA Modules
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MC68HCO5P4

Junper pins PAO and PD7/ TCAP on Target Header P4.

VW will use Port A bit O to toggle the TCAP pin.

Downl oad t he program

Make sure the PCis at $100.

Type QQ

ABCRT the programand | ook at |ocations $80-$83.
After the first Input Capture, the Input Capture
Regi sters H gh and Low are | oaded i nto RAM
| ocati on $80 and $81, respectively. After the
second | nput Capture, the Input Capture Registers
H gh and Low are | oaded into RAM | ocati on $82
and $83, respectively.

If you trace this program the Input capture
flag will look like its not being set when you
view with the emul ator software. Remenber, the
flag gets cleared when a read of 1 CL and TSR occurs.
The enul ator software does this autonmatically when
readi ng those | ocations to display in the
emul at or wi ndow.

* 0% 3 3k 3 3k X F X X X X X X X X X X X X F

R R RS SRR RS S SRR SRS S SR EEE SRR EREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

*xk Equat es

PORTA EQU $00
PORTB  EQU $01
PORTC EQU $02
DDRA  EQU $04
DDRB  EQU $05
DDRC  EQU $06
DDRD  EQ $07
TCR EQU $12
TSR EQU $13
IoRH  EQU $14
ICRL  EQU $15

TEMPL  EQU $0080
TEMP2  EQU $0081
TEMP3  EQU $0082
TEMP4  EQU $0083

*okk Start of code
CRG $0100 ;start of program
START LDA H#SFF
STA PORTA ;PortAis $FF
LDA #3$00
STA DDRD ;PortD is input
LDA #SFF
STA DDRA ;Port Ai's output
STA DDRC
MOTOROLA Modules
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LOCP LDA

LOCOP2  LDA

LOCP3 NCP

MOTOROLA

#$00
PCRTA

TSR
#$80

I CRH
TEMPL
I CRL
TEMP2

#$02

HSFF
PCRTA

TSR
#$80
LOOP2

I CRH
TEMP3

TEMPA

LOCP3

MC68HCO5P4

;set InCap to fall edge
;look at tsr

;look at input reg | ow

;this clears any flags

;falling edge created
; on PortD TCAP

;wait in loop for flag
; to be set

;wite counter val ues
;in menory

;set InCap to rising edge

;rising edge created
on Port D TCAP

;wait in loop for flag
to be set

;wite counter val ues
;in menory

Modules
Page 18



MC68HCO5P4

Part Specific

Revision History

Date Revision Description

8/4/95 1.00 Includes tracker HCO5P4msel.

This errata provides information pertaining to the serial input-output port (SIOP) master
mode initial faulty transmission applicable to the following MC68HCO05P4 MCU mask set
devices:

*D25A

MCU DEVICE MASK SET IDENTIFICATION

The mask set is identified by a four-character code consisting of a letter, two numerical
digits, and a letter (e.g., D25A). Slight variations to the mask set identification code may
result in an optional numerical digit preceding the standard four-character code (e.g.,
0D25A).

MCU DEVICE DATE CODES

Device markings indicate the week of manufacture and the mask set used. The data is
coded as four numerical digits where the first two digits indicate the year and the last two
digits indicate the work week. The date code "9115" would indicate the 15th week of the
year 1991.

MCU DEVICE PART NUMBER PREFIXES

Some MCU samples and devices are marked with an "SC" or "XC" prefix. An"SC"
prefix denotes special/custom device. An "XC" prefix denotes device is tested but is not
fully characterized or qualified over the full range of normal manufacturing process
variations. After full characterization and qualification, devices will be marked with the
"MC" prefix.

Whenever contacting a Motorola representative for assistance, please have the MCU
device mask set and date code information available.

Specifications and information herein are subject to change without notice.

MOTOROLA Part Specific
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MC68HCO5P4

SIOP MASTER MODE INITIAL FAULTY TRANSMISSION

A design flaw has been identified that affects only the first transmission after enabling
the SIOP in the master mode. Subsequent transmissions from the SIOP are correct.

This error is caused by a delay between the serial port enable (SPE) and the master
mode select (MSTR) bits in the SIOP control register. If the SPE and MSTR bits are set
with the same write instruction, a race condition occurs in the SIOP logic. This race
condition causes the SIOP to be enabled in the slave mode before recognizing the
setting of the MSTR bit. In this short period of time, the serial clock (SCK) signal is
propagated throughout the SIOP logic. When the MSTR bit is finally recognized, the
SCK line is pulled high. If the state of the SCK line was initially low before enabling the
SIOP, then the SIOP logic will recognize a low (zero) to high (one) transition on the SCK
line and transmit one bit. When the next transmission is made, which is the first true
transmission by the user, a data collision will result because a transmission has already
been started by the previous SCK transition. The user may also notice that the first
transmission has only 7 low to high SCK transitions.

One of two things may be done to avoid this problem. The MSTR bit can be set first,
and then the SIOP enabled in a subsequent write operation. An example is shown
below:

bset 4,$0A
bset 6,$50A

The SCK line may also be pulled high when the SIOP is enabled. This may be done by
a pull-up device or by making PB7/SCK an output line and setting it high. The pull-up
device, however, does not cover the possibility of the pin being an output line driving a
low signal immediately before the SIOP is enabled in the master mode. If PB7/SCK line
is held high, the SPE and MSTR bits may be set at the same time, as shown below:

Ida #$90

sta $0A

MOTOROLA Part Specific
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MC68HCO5P4

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

Literature Distribution Centers:
USA: Motorola Literature Distribution; P.O. Box 20912; Phoenix, Arizona 85036.

EUROPE: Motorola Ltd.; European Literature Centre; 88 Tanners Drive, Blakelands, Milton Keynes, MK14 5BP,
England.

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.
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