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Modules

Serial Peripheral Interface (SPI) Module

SPI_A

Revision History

Date

Revision

Description

5/2/95

2.00

Includes trackers HC705C8.004, HC05C8.005, and
HC05C8.006.

SPI Test Program

Reference Document: Not applicable

Tracker Number: HC705C8.004 Revision: 2.00

The following code will work on all MCUs that have the SPI_A module. The code was
tested on an HC705C8. Some equates and vectors may have to be changed to properly
work on a specific part.

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

Program Name: 7C8_SPI. ASM ( SPI Test on the 705C8 )

Under: P&E M croconput er Systens | ASM5

*

Mark @ enew nkel

Initial Rel ease

khkkhkhkkkhhkkhkkhhkkhhhkkhhhkkhhhkhhhkhhkkhhhkhhhkdhhhdhkhdhhhhhkdhhdhhhhkdhxdhdkdhkrdxxdx%x

*
*
* Revision: 1.00
* Date: June 7, 1993
*
* Witten By: Mark d enew nkel
* Mot orol a CSI C Applications
*
* Assenbl ed
*
* R R R R SR SR SR SRS R R R R R EE SRR R R R R R
* * Revi sion H story
* RS RS R R SRS EEEEEEEEEREEREEEEEEEEEE SRS
*
* Rev 1.00 06/ 07/ 93
*
*
*
MOTOROLA
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MC68HC705C8,C8A

Pr ogr am Descri pti on:

Use the HC705C8 resident MU on the HOO5EVMto
run this test.

Junper pin #34 on header J19 on the EVMMto 5v through
A 10kChmresistor. This ties the SS pin of the SPI
hi gh insuring against the possibility of a node
fault error.

Downl oad the program

Make sure the PCis at $800.

Type Q

Look at pin #32 of header J19. This is the MBI pin
of the SPI. You should see ' $55' come out of this
pin. The MBI pin's steady state level is alogic '1'.
The bitstreamis width is 8usecs. Each bit using
lusec of time. The programexecutes in an

infinite | oop.
ABCRT the programto stop operation.

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

LR R RS SRS S S SRR EEEEEEEEEEE SRR EREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

* ok Equates for 705C8
SPCR EQU $0A ;spi ctrl reg
SPSR EQU $0B ;spi status reg
SPDR EQU $0C ;spi data reg
* ok Start of program xRk
CRG $0800 ;start of user eprom

START LDA #$50
STA SPCR ;spi enabl ed, nstr
cpha=cpol =spr 1=spr 0=0

AGAIN LDA #$55

STA SPDR ;send $55 out on spi

LoCcP LDA SPSR ;load spi status reg
AND #3$80 ;check if SPIF bit is set
BEQ LocP ;if not, go back

;and check again

BRA AGAIN

SPI Code Snippet (Master)

Reference Document: HC68HCO05C4/D, Section 6
Tracker Number: HC05C8.005 Revision: 1.00

The following code will work on all MCUs that have the SPI_A module. The code was
tested on an HC705C8. Some equates and vectors may have to be changed to properly
work on a specific part.

MOTOROLA Modules
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khkkkhkhkkkhhkkhkhhkkhhhkkhhhkhhhkhhkkhhhkkhhhkkhhhkhhkhhhkhhhkkhhhdhhdhhkhhhkkhhkdhhkkhhkrdkxkhhkxhhx*

Program Nane: C8SPI M ASM

Revi si on: 2.0

Target MU MO68HO05C8, MXB8HC705C3

Dat e: 8/ 18/ 93

Witten by: Davi d Yoder, Mtorola CSIC Applications

Assenbl y: P&E M croconput er Systens | ASM5 3.0m

IR EEEEEEREEE S S SRR S E S S EEE RS EEEEEEEEREREREREREEEEEEEEEEEEEEEEEEEEEEEEEEE]

Rev history:

Rev 2.0 8/ 18/ 93 No | onger outputs through DAC A of
EVM Only outputs PA2 if error occurs.

Rev 1.0 8/ 13/ 93 original

khkkkhhkkhkkhhkkhhhkkhhkkhhkhkhhhkhhkkhhhkkhhhkhhhdhhkhhhkhhhkdhhdhkhdhhkhhhkdhhkdhhkkhhkrdkxhhkxxx*x

This code shows a basic SPl transfer protocol between one naster
and one slave. A string is continuously transmtted to the slave.
The comnpani on sl ave programreverses the case of all al pha
characters before sending the nessage back. The nessage recei ved
by the master is again case swtched and then conpared to the
original nessage. If a difference is noted, PA2 is driven | ow PA2
i dl es high.

In order for the handshaking to operate, the MU s shoul d be
connected as shown bel ow.

Mast er Sl ave

PD2/M SO ------mmmmmm-- PD2/ M SO

PD3/ MBI -------------- PD3/ MO8

PD4/ SCK  -------------- PDA4/ SCK

PD5/ SS ----- \

PAL -------- /

PAQ ------mmmmaaee o PD5/ SS

PA2 -----cmmmmee - O Error indicator

PAO controls SS_ (slave select) on the slave. For the node used
(cpol =1, cpha=0), the slave SS nust be brought high between each
transfer. If it is not, a wite collision will result when the
slave SPDRis witten.

PA1L controls SS_ on the naster.

MO68HCX05C8: The nmaster SS_ rmust be pul led high while the SPI is
enabled in naster node. If it is not, a node fault will result.
MXGB8HCX05C9: The master PDG6/SS pin nmay be set as output in DDRD bith.
If this is done, master SS_ need not be pulled high. This was not
done to insure conpatibility with the M3B8HCX05C8, which has an
input-only Port D.

PA2 pul ses low to indicate transm ssion errors.

Port D DDR

MXGB8HCX05C8: Does not have a data direction register. No need to
wite to address $07.

MXG8HCX05C9: Has data direction register. It nmust be set up
appropriately for the SPl to operate.

EEE S R R R R o S R R R S R S R R R o R R R o R

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

khkkkhkkhkkkhkhkkkhhxk*k Equates kkhkkkkhhkkhkhhkkhhkkhhxkrhx*x

cr equ $0d ; Carriage Return character
| f equ $0a ; Line Feed character
MOTOROLA Modules
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kkhkkkkhkkkkhkkkk*x '\DJ Equates khkkkkhkkkkhkkkkhkkkhhkkk*k

porta equ $00
ddra equ $04
portd equ $03
ddrd equ $07

ROVD equ $20 ;Start of ROWD

RAM equ $50 ;Start of main RAM
kkkkkkkkkkk*k SPI Equates kkkkkhkhkhkhkhkhkhkhkhkhkhk
spcr equ $0a ; SPI control register
spsr equ $0b ; SPl status register
spdr equ $0c ; SPI data register

khkkkkhkkkkhkkkhkx*kx SPI Blt Equates khkkkkkkkkkkx

khkkkkkkhkk*k SPO? khkkkkkkxkhkx

spi e equ 7 ; SPI interrupt enable bit
spe equ 6 ; SPI enabl e

nstr equ 4 ; SPI naster enable
cpol equ 3 ; SPI clock polarity
cpha equ 2 ; SPI cl ock phase
sprl equ 1 ;SPI rate

spr0 equ 0 ;SPI rate

kkkkkkkkk*k SPSR kkkkkkkkkkk%k

spi f equ 7 ; SPI interrupt flag
wcol equ 6 :SPl wite collision
nodf equ 4 ; SPI node faul t

khkkkhkkhkkkhkk*k POrtA kkkhkkkhkkkhkkk

sss equ 0 ;port a0 is tied to ss on slave spi

nes equ 1 ;port al is tied to ss on the naster

error equ 2 ;port a2 pul ses | ow when an SPI error
; 1s caught

***************mq A Equat es*******************

I ER equ $20 ;interrupt enable register(wite)
I SR equ $20 ;interrupt status register(read)
TDR equ $23 ;transnit data register(wite)
RDR equ $23 ;receive data register(read)

*************DA\O A bl t Equat es********************

DIDRE  equ 6 ;transnit data reg. enpty

***************End Of Equat es******************

hkhkkkhkkhkkhkhkkhkxkh*k Varl abl es R R o S o S R R Rk o S S

org RAM ;start of main RAM
tenp rnb 1 ;tenporary variabl e
MOTOROLA Modules
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khkkkkhkkkhkkhkkkkkk*k %Set VECtOI'S khkkkhkkkkhhkkkhhkkkhhkkkkx

org $1ff4 rvectors
SPI fdb trap
sa fdb trap

TIMER fdb trap
I RQ fdb trap
SW fdb trap
RESET fdb start

org $0200 ;start of program area

****************Progr am %gl nnl ng**************

start: bsr spi strsetup ;initialise system
bsr checkset up

start 10 | dx #nsg ;point to string

start20 bsr Spi str ;Xxmt one char of string
beq start 10 ;start over if end of string
bsr casesw ;reverse case of rec'd char
bsr check ;same as xmt'd char?
bra start 20 ;Xmt next char

EEE R RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SRS

* Subroutine: spistrsetup
* I nputs:

* none

* Qutputs

* none

* Alters Regs:

* A

* CCR

*
*

khkkkhhkkkhhkkhhhkkhhhkkhhhhhhkhhkhdhhkhhhkkhhhkdhdxdhkhkk krdxxkx%x

spi strsetup:

| da #$18 ; sck=1, nosi =1 this does nothing on C8
sta ddrd ;but MUST be done on
| da #{1<sss + 1<nss}

;left shift 1's into these bit positions
;port a0 controls ss on the slave sp
;port al controls ss on the master

sta ddra

bset sss, porta ; desel ect sl ave
; the slave ss nmust go |low during the
; transfer and hi gh between transfers
; for the nmode cpha=1, cpol =0. If the
; spdr of the slave is witten while
; ss of the slave is low, a wite
; collision will occur.
bset nes, porta ; desel ect naster
; the naster ss nust be held high during
; all time that the naster spe and nstr
; bits are set. A node fault will result
; if it is not held high during this
;otime.
| da #{ 1<spe + l<nstr + l<cpol + 1<spr0}
;left shift 1's into these bit positions
;set the nmaster up as fol |l ows
; do not enable spi interrupts
; enabl e spi
; enabl e naster node
; cpol =1
; cpha=0
; spr=01 : sck=eck/4

MOTOROLA
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MC68HC705C8,C8A

sta spcr

rts ;return from subroutine

hhkkhhhkdhhhdhhdhhkddhdhdhdhdhddddddxdddxdddxddxddhrrdrrdxx

* Subroutine: checksetup
* | nputs:

* none

* Qutputs:

* none

* Alters Regs:

* none

*

hhkkhhkhkdhhkhdhhdhhddhdhdhdhdhddddddxdddrddddhrddrrdrrdxx

checkset up:
bset error, ddra ;set error bit as output
bset error,porta ;put error flag inide state
; pa2 will toggle lowif an error is
; detected in the SPI system

rts ;return from subroutine
********************Spl Eata Transfer***********
* Subroutine: spistr
* | nputs:
* X address of string to xmt
* Qut puts:
* A character received by SPI
* X address of next character to xmt
* CCR Z bit set if end of string is reached
* Depends upon:
* Spi strsetup
* Alters Regs:
* A
* X
* R
* Vari abl e TEMP
* Description
* Transmts one character of a string out the SPI
* system Returns with Z bit set when the "$"
* is reached. Returns with Z bit clear if "$"
* is not reached.
*

khkkkhkhkkkhhkkhkhhkkhkhkhkhhhkkhhhkhhkhkdhhhhkkhhkhkdhrdhhkdhkrhxhhxkxx

spistr:
| da , X ; get nessage data
cnp #'$" ;is it the end of the nmessage?
beq spi stri10 ;done with string
;return with Z bit set
bel r Sss, porta ;sel ect sl ave
sta spdr ; send character
brclr spi f, spsr, * ;check spif, wait until set
bset Sss, porta ; desel ect sl ave
; slave must be desel ected so that
; It can wite to it's own spdr
; and not cause a wite collision
i ncx ;set up to send next byte
| da spdr ;get the recieved character
clr tenp ;we are not done with the
com tenp ; string, so insure that Z
; bit is clear for return
spi str10:
rts ;return to calling routine
MOTOROLA Modules
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khkkkhkhkkkhhkkhkkhhkkhkhhkkhhkkhhhkhhkkhkhhkkhhhkkhhhkkhhkhdhkhdhkhhhkdhkkdhkkkhkkdkx*x*x

* Subroutine: casesw

* | ntputs:

* ASA | character in acc

* Qutputs

* ASCl | character in acc

* Alters Regs:

* A

* CCR

*

* Routine changes upper case to | ower case and
* | ower case to upper case. Leaves non-al pha

* characters unchanged

ER R R R R R R R R R R R S R R

casesw cnp #$41 ; bel ow al phas?
bm casesw20
cnp #3$5b ; above caps?
bpl caseswl0
add #$20 ;must be cap, change to | ow
bra caseswz20
caseswlO:
cnp #$61 ; bet ween al phas?
bm caseswz20
cnp #$7b ; above al phas?
bpl casesw20
sub #3$20 ;must be | owercase, change to cap
casesw20:
rts ;return

khkkkhkhkkkhhkkhhhkkhhhkkhhhkdhhhkhhkhhhkhhhkhhhkdhhdhhdhkhhdxdhdxdhkrkdkrdx*x*x

* Subroutine: check

* Intputs:

* A val ue to check

* X pointer to next character to xmt

* of fset fromreceived char by -2

* Qutputs

* A unaffected

* X: unaf fect ed

* Depends upon:

* checkset up

* Alters Regs:

* CCR

*

* Routine conpares the value in accunul ator to val ue
* pointed to by (X 2).

*

* |f the value do not match, PAO is pul sed | ow
*

* | f X=nsg+l, the routine returns inmmediately.
*

* This is usefull for conparing

* received to transnitted data with the SPI.

IR EEE S EEEEE S S S E SRS E R R EEEEEEEEEEEEEEEEEEESEEEEESE S

check
cpx #msg+l ;was this the 1st xfer?
beq check?20 ;if so, don't bother
decx P X=X-2
decx
cnp , X ;rec char = xmt char?
beq checkl10
bclr error,porta ;if not, pulse error
bset error, porta
MOTOROLA Modules
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check10:
i ncx P X=X+2
i ncx

check?0:
rts : done

****************Tr ap************************

trap bra trap ;trap for unused vectors

**************'\bssage dat a*******************

org ROMD ;store nessage in Page0 ROM
nsg: db "The Quick Brown Fox junped over the Lazy Dog",cr,If,"$"

SPI Code Snippet (Slave)

Reference Document: HC68HCO05C4/D, Section 6
Tracker Number: HC05C8.006 Revision: 2.00

The following code will work on all MCUs that have the SPI_A module. The code was
tested on an HC705C8. Some equates and vectors may have to be changed to properly
work on a specific part.

IR R RS S S E RS SR SRR SRS SRS SRS ER S S SRR SR SRR SRR EEEEEEEEEEEEEEEEEEE SRS

Program Nane: C8SPI S. ASM

Revi si on: 1.1

Target MU MOB8HCOD5C8, MXB8HC705C3

Dat e: 8/ 18/ 93

Witten by: Davi d Yoder, Mtorola CSIC Applications

Assenbl y: P&E M croconput er Systens | ASM5 3.0m

IR R R R R R R R R RS SRR R R R R R R RS R R R R R R R R R R R R R R R R EEEEEEEEEEEEEEEE RS
Rev H story:

1.1 8/ 18/ 93 changed | abel nanes for consistancy
1.0 8/ 12/ 93 original for MB8HXX05C9 menory nap
IR R R R EEEEEE S S SRR S S S S EE RS EREEEEREEREREREEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

This code shows a basic SPl transfer protocol between one naster
and one slave. This slave nodul e recei ves characters, changes
the case of all alpha characters, and transnmts the character
back. Non-al pha characters are transmtted unchanged.

In order for the handshaking to operate, the nmaster should use the
code snippet (QSPIM ASM, and the MU s shoul d be connected as
shown bel ow.

¥ % 3 3k 3 3 3k 3 3k X 3 3k X 3 3k X F 3k X X X X X X X X X X X X X F F

Mast er Sl ave
PD2/MSO ------mmmmma-- PD2/ M SO
PD3/ MG -------------- PD3/ MO8l
PD4/ SOK - -----mmmmmm - PD4/ SCK
PDG/SS ----- \
PAL -------- /
PAD =-c-cmeacmcmeaaaans PD5/ SS
PA2 ----mmiioo oo O Error indicator
MOTOROLA Modules
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PAO in the master code snippet controls SS_(slave select) on the
slave. For the node used (cpol =1, cpha=0), the slave SS_ nust be
brought hi gh between each transfer. If it is not, a wite collision
wll result when the slave SPDRis witten.

PA1 controls SS_on the naster. The nmaster code snippet is witten

such that the master controls it's own slave select line.

MXG8HCX05C8: The master SS_ nust be pulled high while the SPI is
enabled in master node. If it is not, a node fault will result.
MXB8HCX05C9: The master PD5/SS pin may be set as output in DDRD bitbh.
If this is done, master SS_need not be pulled high. This was not
done to insure conpatibility with the MB8HXX05C8, which has an
input-only Port D

PA2 of the master code snippet pul ses |ow to indicate transm ssion
errors.

Port D DDR

MXGB8HCX05C8: Does not have a data direction register. No need to
wite to address $07.

MXGB8HCX05C9: Has data direction register. It nmust be set up
appropriately for the SPl to operate.

hhkkkhhkhhhhhhhhhdhddhhdhddhdhdhdhdhdhdrdhdhddhdddddrhddrdddhddrddhrdhdrdddrdhrrddrrdxr

E R I S S R . T I S . T S S S N

khkkkkhkkkhkkhkkkhkkk*k Equates kkhkkkkhkkkhkkkhkkhkhkkhhkkx*k

cr equ $od ;carriage return character
| f equ $0a ;1ine feed character
dcl equ $11

khkkkhkkhkkkkkkkx SPI Equates khkkkhkhhkkhkhhkkhhxhhxkh*k

portd equ $03 ;port d

ddrd equ $07 ;data direction register for port d
sper equ $0a ;SPl control register

spsr equ $0b ; SPI status register

spdr equ $0c ; SPI data register

kkhkkkkhkkkkhkkkk*k SPI Blt Equates kkhkkhkkkhkkkhkkk*k

*khkkkkk*k Spm***********

spi e equ 7 ;SPl interrupt enable bit
spe equ 6 ; SPl enabl e bit

nstr equ 4 ; SPl master node bit
cpol equ 3 ;SPl clock polarity bit
cpha equ 2 ; SPl cl ock phase bit
sprl equ 1 ;SPl rate bit 1

sprO equ 0 ;SPl rate bit 0

*kkkkkkk SPSR kkkkkhkhkhkhkkkx

spi f equ 7 ;SPl interrupt flag bit
wecol equ 6 ;SPl wite collision bit
nodf equ 4 ;SPl node fault bit

***************End Of Equat es******************

org $1ff4 ;reset vectors

khkkkkhkkkkhkkkkkkkx Vect ors khkkkkhkkhkkhkkkhkhkkkhkkkhhkkkhhkkkxx

SPI fdb echosw
sa fdb trap
TIMER fdb trap

I RQ fdb trap
SW

fdb trap
reset fdb start
org $0200 ;start of program area
MOTOROLA Modules
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****************Progran]Beginning**************

start:

bsr set up

cli ;enabl e systemwi de interrupts
start 10:

nop ;wait for interrupts

bra start10

*****************Init SPl**********************

* Subroutine: setup
* | nputs:
* none
* Qutputs:
* none
*
* Initializes SPI SystenT**********************************************
setup: |da #$04 ;set up PD2/ MOSI as out put
sta ddrd ;others as input

; MUST be done on 9,
:has no effect on C8

| da #{ 1<spi e + 1<spe + l<cpol + 1<spr0}
;shift 1's into appropriate
; bit postions
sta spcr ;setup SPI as foll ows:
; enable SPI interrupts
; enable SPI system
; do not enabl e master node
; cpol=1: in this node, ss nust
; cpha=0 : go high between xfers
; spr=01 : sck=eck/4
rts

********************SP' Eata Transfer |SR*******

* | SR echosw
* Depends upon:
* set up
* casesw
*
* Slave SPI ISR
* Receives character from SPl system Assunes the character
* to be ASOI. Switches the case of all al pha characters.
* Does not affect non-al pha characters. Transmits the
* resulting character back to nmaster.
ER R R Rk R R R o S R R S R Sk kR R
echosw
brclr spi f, spsr, * ;make sure transmssion is conplete
| da spdr ;get data received from SPI
bsr casesw ;reverse the case of al phas
echosw10:
sta spdr ;send data
; with cpha=1, ss nust go | ow
; before this wite is made.
; If not, awite collision
; will occur. In this exanple,
; the naster controls the slave
; ss line.
MOTOROLA Modules
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br set wcol , spsr, echoswl0
if awite collision occurred
;try again

rti ;return to main | oop

khkkkhkhkkkhhkkhkkhhkkhhhkkhhkkhhhkkhhkkhhkkhhhkkhhkkhhkkhdhkkhdhhkhhkdhkkdhkkkhhkrhx*x*x

Subrouti ne: casesw
I nt puts:

ASClI | character in acc
Qut put s

ASA | character in acc
A ters Regs:

A

R

Routi ne changes upper case to | ower case and
| ower case to upper case. Leaves non-al pha
charact ers unchanged

R R R o R R kR R R R R R R R AR Rk R kR o R R

E R I S S T T R B N R R

casesw cnp #$41 ; bel ow al phas?
bm casesw20
cnp #3$5b ; above caps?
bpl caseswl0
add #%$20 ;must be cap, change to | ow
bra caseswz20
caseswlO:
cnp #$61 ; bet ween al phas?
bm caseswz20
cnp #$7b ; above al phas?
bpl casesw20
sub #3$20 ;must be | owercase, change to cap
casesw20:
rts ;return

*******************Trap************************

trap bra * ;trap for unused vectors

MOTOROLA Modules
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MC68HC705C8,C8A

Computer Operating Properly (COP) COPOCOP

Revision History

Date Revision Description

6/27/95 1.00 Includes tracker HC705P6.012

COP Timeout Period

Reference Documents: MC68HC705C8AD/D Rev. 4.0, pages 14 (705C4A),
31 (705C8A), and 51; HC705C5GRS/D Rev. 1.3, page 49; 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 watchdog timer on the COPOCOP is a direct function of the
crystal frequency. The equation is:

262,144
Timeout Period = -----------

Fxtal

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

MOTOROLA Modules
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CPU
HCO5CPU

Revision History

Date Revision Description

5/3/95 1.00 Includes trackers HCO5CPU.001, HC705C8.002R2,
HC705C8.017, HC705C8.018R2, and HC705C80109.

Correction to SUB in Applications Guide

Reference Documents: M68HCO5 Applications Guide MC68HCO5AG/AD, page
A-62; M6BHCO05 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.

External Interrupt Timing

Reference Documents: MC68HC705C8/D Rev. 1, page 3-5; MC68HCO05B6/
D, Rev. 3, page 11-11, note 4; MC68HC705C8/D, Rev. 1, page 3-5;
MC68HCO05C9/D, page 13-7, note 3; MC68HC05C12/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 (Tilil) 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.

Modules

MOTOROLA
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| 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; MC68HC05J3/D, page 8-4;, MC68HC705J2/D, page 4-
16; HCO05J3/705J3 Technical Databook - MC68HCO05J3/D, page 8-6;
MC68HCO05K1/D, page 10-10; MC68HC705K1/D, page 11-10

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.

NOTE: These instructions do not use the same addressing modes as the other
read-modify-write istructions. 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.

MOTOROLA Modules
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| 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 I 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.

MOTOROLA Modules
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Timer Module

TIM1IC10C_A

Revision History

Date Revision Description

5/3/95 2.00 Includes trackers HC05C4.002, HC05C4.003, and
HC705P9.005.

Input Capture/Output Compare Code Snippet

Reference Document: Not applicable

Tracker Number: HC05C4.002 Revision: 2.00

Changes include added memory map disclaimer.
R R R R R R R R R R R R RS R R R R R R R R R R R R R R REEEEEEEEEEEREEEEEEEEEE S

*

Program Nane: | COCCA. ASM
Revision: 1.0
Date: 9/6/93

Witten By: Mark Johnson
Mot orol a CSI C Applications

Assenbl ed Under: P&E M croconput er Systens
| ASMD5 Version 3.02m

EREEE R R EEEEEEEEEEEEEEEEEEEEEEREEES

* Revi sion H story *
R R R R R

Revision 1.00 9/1/93 Ciginal Rel ease

R EE R R RS S S SRR E SRS SR EEE SRR EREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESS

Program Descri ption:

This was witten for the timer nodul e TI MLI CLOC A and tested
on the HXO5CA. In order to use this with other HX05 MU s,
reset vectors and nmenory nmap equates may have to be changed.
See the Techni cal Databook for the appropriate part for this
nenory nap i nformation.

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 TOW pin and then the entire
process is repeated.

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

MOTOROLA Modules
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MC68HC705C8,C8A

The programwas run on the MB8HOD5EVM using t he
fol | owing setup conditions:

1) HC705C8 Resi dent Processor

2) Fop = 2MHz

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 level transition on the TOW pin wll occur at
50us + 1 count of the free-running counter = 52us.
This is the result of an internal synchronization
del ay which occurs during an input capture.
( 1 count =4 internal bus cycles)

R E RS SRS S S SR SRR SRS EEEEE SRR SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESS

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

Regi ster Equates

porta equ $00 ;port A data register
ddra equ $04 ;port Adata dir. reg.
ter equ $12 ;tinmer control register
tsr equ $13 ;timer status register
i npcaph equ $14 ;input capture (MBB)
i npcapl equ $15 ;input capture (LSB)
out conph equ $16 ; out put conpare (MVSB)
out conpl equ $17 ; out put conpare (LSB)
*
* RAM Vari abl es
*
org $50 ; RAM addr ess space
t enpl rnb 1 ;storage for Q Clow byte
*
* Begi nning of nain routine
*
org $200 ; EPROM ROM addr ess space
start | da #f f
sta ddra ;all port A pins are outputs
clra
sta porta ;output a |low on port A
| da #3
sta ter ; | EDG = positive edge
; LVL = hi gh out put
| oop | da tsr ;read timer status register
| da out conpl ; clear OCF
com porta ;toggle port A
| da #! 25 ;1/C low byte of fset
add i npcapl ;add 1/C |l ow byte val ue
sta t enpl ; save new val ue in tenp storage
| da i npcaph ;get high byte of I/Creg.
adc #0 ;add carry fromlast addition
sta out conph ;store value to O 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 QLWL
sta ter ;store new | EDG and QLVL val ues
bra | oop ;repeat process indefinitely
*
* Reset vector setup
*
org $lffe
fdb start
MOTOROLA Modules
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MC68HC705C8,C8A

Interrupt Driven Output Compare Code

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

Changes include added memory map disclaimer.

The following code listing shows the procedure of using the output compare function
driven by an interrupt to produce a square wave. The code was tested with an HC705C8
on the HCO5EVM board. The code will work on an HCO5CA4.

khkkkhkhkkkhhkkhkhhkkhhkkhhkhhkhkhhkkhhhkkhhhkhhhkkhhkhhhkhhhkkhhhdhkhdhkkhhhkdhkkdhkkkhhkrhkxkhhkx*%

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

Program Nanme: 7C8_0OO . 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 croconput er Systens | ASM5

khkhkkkhhkkkhkhkkkhkhkkhkhhdhhdhxhkhkhkhkhkrrhxhhkx

* Revi sion H story *
B R R R R R

Rev 1.00 09/ 29/ 93 Mark Q@ enew nkel
Initial Rel ease

khkkkhkkhkkhhkkhhkkhhhkkhhkhhhkhhhkkhhhkhhhkkhhhdhhkhhhkhhhkdhhdhhdhhkkhhhdhddhkkhhkrdxxk*x

Progr am Descri pti on:

This was witten for the tinmer nodule TIMICLOC A and tested
on the HXO5CA. In order to use this with other HX05 MU s,
reset vectors and menory map equates may have to be changed.
See the Technical Databook for the appropriate part for this
nmenory nap i nformation.

This programuses the Qutput Conpare function of the
tiner 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 HOO5EVM to
run this test.

Downl oad the program

Make sure the PCis at $1000. Type QO

CR 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.

khkkkhkhkkkhhkkhkhhkkhhhkkhhhkkhhhkhhkhhhkhhhkkhhhkdhhhhkkhhhkdhhdhhdhhhhdhhkdhrkhkrrdxhhkx

MOTOROLA Modules
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Equates for 705C8

TCR equ $12 ;timer ctrl reg
TSR equ $13 ;timer status reg
OCH equ $16 ;out put conpare high reg
oL equ $17 ;out put compare | ow reg
TCH equ $18 ;tiner counter high reg
TCL equ $19 ;tinmer counter |ow reg
TEMP equ $50 ;tenp loc for OCL
*okk Start of program *okk
org $1000 ;start of user code
START |da #$41 ;out put conpare interrupt
;enabl ed, output level 0
sta TCR ;store to timer ctrl reg
cli ;clear the | bit in CCR
DUMLOCP bra DUMLOCP ; dummy | oop waiting for
; timer interrupt
xRk Interrupt Service Routine *okk
OO SR Ida TSR ;read timer status
; toclear flag
* Flip the QLWL bit in the TOR reg
| da TR ;load ACCA W TCR
eor #3$01 ;flip bit 0 of ACCA
sta TCR ;store ACCAto TCR
* 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
* wi |l produce a square wave hal f cycle of 128 usecs.
| da #$40 ;load #$40 into acca
add oCcL ;add OCL to ACCA
sta TEMP ;Sstore res to tenp | oc
| da #3$00 ;add $00 to out comp hi
adc OCH ; With carry
sta CH ;store res to out conp hi
| da TEMP ;store tenp to out
sta oo ; conp | ow
rti ;return frominterrupt
*rx Set up vectors
org $1FF8 ;define tiner
dw d SR ; interrupt vector
org $1FFE ; define reset vector
dw START
MOTOROLA Modules
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MC68HC705C8,C8A

Input Capture Test

Reference Document: Not applicable
Tracker Number: HC705P9.005 Revision: 2.00

Listed below is a program that tests the input capture function on the HC705P9 on the
HCO5P9EVS.

hhhkkhhhkdhhhdhhhhhdhhdhhdhddhdhdhdhdhddddddddhdrdhddddddrdddxddddhdddrrdrrdxx

Program Nanme: P9_|I NCAP. ASM ( I nput Capture Test for the POEVS )
Revi sion: 1.00
Date: June 7, 1993

Witten By: Mark d enew nkel
Mot orol a CSI C Appl i cations

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

kkhkkkkhhkkkhhkkkhhkkhkkhhkkhkhhkkhhhkkhhhkkhhkkrhkxkk%x

* Revi sion Hstory *

khkhkkkhhkkkhkhkkkhkhkkhkhkhdhhdrhkdkhkhkhkrrhxhhkx

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

hhkkkhhkhdhhhdhhhhhdhhdhhdhddhdhdhdhdhdhdddddrdhdrdddhddrddrdddrddddrddrrdrddx

Program Descri pti on:

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

* This was witten for the timer nodule TIMICLOC 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.

*

* Tests the Input capture pin.

* Use the HC705P9 resident MU on the HOO5POEVS to

* run this test.

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

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

* Downl oad the program

* Make sure the PCis at $100.

* Type Q

* ABCRT the program and | ook at | ocations $80-$83.

* After the first Input Capture, the Input Capture

* Regi sters H gh and Low are | oaded i nto RAM

* | ocation $80 and $81, respectively. After the

* second I 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. Renenber, the

* flag gets cleared when a read of ICL and TSR occurs.
* The enul ator software does this autonatically when

* readi ng those | ocations to display in the

* enul at or wi ndow.

*
*

hhkkkhkhkhhhkhhhkhhhdhhdhhdhhddhdhdhhdhhddrhdhhhdhrddhddxhdrhddrddrhdrhdrrdrhdx
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e Equat es
PORTA EQJ $00
PORTB EQJ $01
PORTC EQJ $02
DDRA EQU $04
DDRB EQU $05
DDRC EQU $06
DDRD EQU $07
TCR EQU $12
TSR EQU $13
| CRH EQU $14
I CRL EQU $15
TEMPL EQJ $0080
TEMP2 EQJ $0081
TEMP3  EQUJ $0082
TEMP4  EQU $0083
i Start of code
CRG $0100
START LDA H#SFF
STA PCRTA
LDA #$00
STA DDRD
LDA H#EFF
STA DDRA
STA DDRC
LDA #$00
STA TCR
LDA TSR
LDA | CRL
LDA #$00
STA PCORTA
LCCP LDA TSR
AND #$80
BEQ LOCP
LDA | CRH
STA TEMP1
LDA | CRL
STA TEMP2
LDA #$02
STA TCR
LDA #SFF
STA PCRTA
LOOP2 LDA TSR
AND #$80
BEQ LQOOP2
LDA | CRH
STA TEMP3
LDA | CRL
STA TEMP4
LOOP3 NCP
BRA LQOOP3
MOTOROLA

;start of program

PortAis $FF
;PortD is input

;PortAis output

;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 DY TCAP

;wait in loop for flag
to be set

;wite counter val ues
;in menory

MC68HC705C8,C8A
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Parts Specific

MC68HC705C8

SPIF Bit Errata

Revision History

Date Revision Description

5/2/95 1.00 Initial release. Includes trackers HC705C8.001,
HC705C8.003, HC705C8.006, HC705C8.015,
HC705C8.020, and HC705C8.021.

Reference Document: HC68HC705C8/D Rev. 1, page 6-7
Tracker Number: HC705C8.001 Revision: 1.00

Errata statement:

When the serial peripheral interrupt (SPI) is operating as a slave and the serial clock
(SCK) is asynchronous to the E clock, SPI transfers can fail. The failure rate is in the
range of one error in several million transfers. The error is expressed differently for
CPHA =0 vs. CPHA =1, but the cause is always due to metastable behavior of an
internal flip-flop whose clock is related to E and whose data input is related to the SPI
SCK signal. (Errors occur when the data input is in transition at exactly the same time as
the flip-flop clock changes.)

When CPHA = 0, the error is expressed as the failure of data to transfer from the shift
register to the parallel receive data buffer (SPDR) at the end of a transfer. When CPHA =
1, the error is expressed as a failure of SPIF to be set at the end of a transfer. Also,
when CPHA = 1, the data transfer error described for CPHA = 0 can occur, although
even less often than the SPIF error.

Because they are rare and difficult to produce, most users would attribute these errors to
random system noise. A hardware logic fix has been identified and is included on new
mask sets, which currently are being qualified.

Users are encouraged to design their software to tolerate rare transfer errors, such as
those caused by this bug or by random noise. Remember that the SPI transfer protocol
does not tolerate noise on the SCK clock.

No mask sets of MC68HC705C8 have the fix.
New part MC68HC705C8A, which is in qualification, contains the fix.

MOTOROLA Parts Specific
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Keypad Decoding

Reference Document: M6BHCO5AG/AD, pages 4-18 through 4-21
Tracker Number: HC705C8.003 Revision: 1.00

This is a general clarification of the keypad routine used on the thermostat project
described in the guide.

Clarification:

Section 4 of the M68HCO05 Applications Guide, especially the keypad checkout program,
should be studied along with this document. While studying this document, refer to the
figure of a typical keypad schematic at the end of the text.

Assume that the MCU port is port B and that it is configured such that bits 4 through 7
are inputs and bits 0 through 3 are outputs.

Also assume that the output bits are initialized to all ones and are attached to the keypad
columns. The input bits are attached to the keypad rows. The rows also have pulldown
resisters.

With everything in a static state as described above, a read of the input/output (1/O) port
would return a value of 00001111 or $0F.

Initially, the program will loop to read the port and check if the upper nibble has changed
from 0000 to any other value. If the port has not changed, the program continues
looping. For example, if the push button labeled zero is pushed, the upper nibble would
read 1000.

Next, turn off all but one of the column outputs. Then read the port to ensure that ones
are on the row inputs. If the ones are there, turn off the current column and turn on the
next one and repeat until a value greater than zero is read from the row inputs. If a zero
value is read after scanning all columns, the key was released.

The table below contains all of the possible values that can be generated by the keypad.
This “look-up table” can be used automatically to scan the columns and do the
comparisons. A code example also is included to help demonstrate what is happening.

MOTOROLA Parts Specific
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Key # sggva, COI%Z'{]O Hex Value

key: 0 1000 1000 $88
1 1000 0100 $84
2 1000 0010 $82
3 1000 0001 $81
4 0100 1000 $48
5 0100 0100 $44
6 0100 0010 $42
7 0100 0001 $41
8 0010 1000 $28
9 0010 0100 $24
A 0010 0010 $22
B 0010 0001 $21
C 0001 1000 $18
D 0001 0100 $14
E 0001 0010 $12
F 0001 0001 $11

null: 0000 0000 $00

The first two instructions make the column outputs all ones. This has to be done before
every scan so that it can be determined if a key has been pressed.

| da $OF ; make col outputs all ones
sta portb ; sonepl ace el se portb | ower nibble was
; made an out put

At this point, the port is checked repeatedly until a one is read on one of the row inputs.
If a zero is read, no key has been pressed. Because the interest is only in the row input
bits, the lower nibble is ignored.

first: | da portb ; key data from keypad port
and #$F0 ;we are interested in only the row inputs
:so mask of f the cols.
beq first ;if no key is pushed go back and check
; agai n.
MOTOROLA Parts Specific
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Once a key is pressed, determine which key it is. To do so, output all possible key
combinations to port B, read the data back, and compare it to the output. This is easily
done using a table to generate all of the possible values. The index register is used to
increment through the table. The index register should be initialized to zero or to the total
number of entries into the table. If the latter is used when the index register is zero, the
end of the table has been reached. In this example, the end of table byte (null character)
will be checked to see if that value has been accessed.

I dx #$00 ;init the index register

keyl p: bnl da key, x ; This | oads acca with the value point to by key +x
cthe first tinme thru it woul d be$88

cnp $00 ;check to see if end of table

beq end ;must be end of table

sta porth ;wite to portb. This will affect only the lower 4 bits

Next, the port is immediately read back. For example, if the first table entry is pointed to,
in this case $88, this value is driven out of the port. Remember, only the col bits are
driven, and they will have a value of 1000. If the zero key was pushed, bit 7 of the port
would be high because the column that is being driven intersects with the row the zero
key is on. If the port is read at this time, 1000 1000 will be returned, the same value that
is being driven out. If the two key had been pushed, a value of $08 would have been
returned because the column that intersects with the row is being driven with a zero. So
comparing the value driven out by the value being returned shows if the right entry is in
the table. The following instructions indicate how this is done.

cnp porth ;acca has the value driven out. The cnp instruction read
;reads the port and does the conpare at the same
(time

beq f ound ;we've found the right entry

Organize the table a little differently than the table above so that the value to be driven
out of the port and the ascii value this code represents results. This is useful when the
right location in the table is found. The contents of the index register and the starting
address of the table (key) added together point to the correct entry. Adding one to the
value of the index register points to the ascii equivalent of the key being pressed.

The first byte in each entry is the value generated for each column and row pattern. The
second byte of each pair is what that combination should represent.
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key: fcb $88,0’ ;1000 1000
fcb $84,1 ;1000 0100
fch $82,2’ ;1000 0010
fch $81,3 ;1000 0001
fcb $48,4 ;0100 1000
fcb $44.5’ ;0100 0100
fcb $42,6’ ;0100 0010
fcb $41,7 ;0100 0001
fch $28,8’ ;0010 1000
fcb $24,9’ ;0010 0100
fcb $22'A ;0010 0010
fcb $21,B’ ;0010 0001
fcb $18,C ;0001 1000
fcb $14,D’ ;0001 0100
fcb $12F’ ;0001 0010
fcb 11)F ;0001 0001
;0000 0000 null
fcb $00 character to show
end of table

If the right pattern is not found, the index register is incremented twice to skip over the
current pattern and the next byte, which is the ascii equivalent of that pattern. The new
value pointed to is loaded into acca and checked to see if it is the end of table character.
If not, the new pattern is output to the port and the routine starts from the beginning until
the correct pattern is found or the end of table is reached. When the correct key is found,
incrementing the index register by one points to the ascii equivalent byte.

i ncx
i ncx

bra keyl p ;start the search again.

f ound: ;this is where we go to if correct pattern
;is found. W can increment the index register

i ncx ;and retrieve the ascii equivalent if we want
;when done we can start the scan over again

end: ;do what we want exit start over or error recovery

Also consider keypad debounce. After a key press is detected, a debounce delay should
be inserted and the key checked again after the delay period.
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Mask Set C16W Bootloader Code

Reference Document: Not applicable

Tracker Number: HC705C8.006
IR R R R SRR R R R R RS SRR R LR RS SR SRR R R R RS EREEREEEEREEEEEEEEEEEEEEE
* *
* 68HC705C8 EPROM BOOTLOADER PROGRAM *
* *
* *
* This version:- 10/11/89 - REV 6 *
* FI XED ' PROGRAM SECUR TY' MODE *
* *
PR R R R R R R R EE R R R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE RS
*
* 1/ 0O DEFI N TI ONS
*
PORTA EQU $00 PORT A DATA
PORTB EQU $01 PORT B DATA
PORTC EQU $02 PCRT C DATA
PORTD EQU $03 PCRT D DATA (I nput Only!)
DDRA  EQU $04 PORT A DDR
DORB  EQU $05 PORT B DDR
DDRC  EQU $06 PORT C DDR
*
* SER AL PER PHERAL | NTERFACE REQ STERS
*
SPCR  EQU $0A SER AL PER PHERAL OONTRCL
SPSR  EQU $0B SERI AL PER PHERAL STATUS
SPDAT EQU $0C SER AL PER PHERAL DATA
*
* SER AL COMMUNI CATI ONS | NTERFACE REQ STERS
*
BALDD EQ $0D BAUD RATE CONTRCL
SCCRL  EQU $OE SER AL COW S CONTROL REQ STER 1
SOCR2 EQU $OF SER AL OOW S CONTROL REQ STER 2
SCSR  EQU $10 SER AL COW S STATUS
SCDAT  EQU $11 SERI AL COMM S DATA
*
* TI MER REQ STERS
*
TTMR EQU $12 TI MER OONTRCL
TIMBR EQU $13 TI MER STATUS
| PCAPH EQU $14 | NPUT CAPTURE (H gh Byte)
| PCAPL EQU $15 | NPUT CAPTURE (Low Byte)
OPCOMH  EQU $16 QUTPUT COWPARE (H gh Byte)
CPCOM. EQU $17 QUTPUT COWPARE (Low Byte)
CONTH EQU $18 OCOUNTER (H gh Byte)
CONTL EQU $19 COUNTER (Low Byt e)
DUALTH EQU $1A DUAL TM REQ STER (H gh Byte)
DUALTL EQU $1B DUAL TM REQ STER (Low Byte)
*

* EPROM OONTRCL REG STER

*

PRGG
*

MOTOROLA

EQ

$1C EPRCM CONTRCL

Revision: 1.00

MC68HC705C8,C8A
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MC68HC705C8,C8A

* MEMORY MAP DEFI NI TI ONS
*

EPROW EQU  $20 BASE OF PAGE ZERO EPROM AREA
RAM  EQU  $50 BEG NN NG CF RAM

STACK EQ  $FF  STACK RESET ADDRESS

EPROM EQU  $0100 BASE CF MAIN EPROM AREA

BOOTST EQU  $1F00  START CF BOOTSTRAP ROM AREA
BOOTV EQ  $IFE0  START CF BOOTSTRAP VECTCR AREA
VECT(R EQU  $1FF0  START OF USER VECTCR AREA

*

* RAM VAR ABLES

*

RAVBUB EQU  RAM LOCATI ON OF RAM SUBROUTI NE

ADDR EQU  RAVBUB+l  EXTENDED ADDRESS FCR RAM SUBROUTI NE
LOOP EQ  RAVBUB+4 | NTER BYTE DELAY

TIME EQ  RAVBUBS  PROGRAWM NG PULSE W DTH

*

* PCRT A DEFINTIONS

*

ADDRLO EQU PCRTA LON CRDER ROM ADDRESSES A0 - A7
A5 EQU 5 BIT S5 :- ADDRESS LINE A5

*

* PCRT B DEFI N TI ONS

*

DATAIN EQU PCRTB ROM DATA | NPUT PCRT
*

* PCRT C DEFINTIONS

*

ADDRH EQU PCRTC H GH CRDER ROM ADDRESSES A8 - Al12
VFYLED EQU 5 BITS5 DRIVES ' VER FY' LED

PRGLED EQU 6 BIT 6 DRIVES ' PROGRAW NG LED

TSC EQU 7 BI T 7 CONTRCLS EXTERNAL ROM TR - STATI NG .
* QUTPUT PIN - O=MEMIRY ENABLED 1= MEMORY

TR - STATED (FLQAT I F NOT USED).

MDES EQU PCRTD BOOTSTRAP MCDE | NPUT PCRT
PIND2 EQU 2 BIT 2

PINDB EQU 3 BIT 3

PIND4 EQU 4 BIT 4

PINDG  EQU 5 BITS

*

* M SCELLANECUS DEFI N TI ONS

*

CVASK  EQU 941100000 PCRTC CONTRCL LI NES MASK

EPGM  EQU 0 PROG BITO; - Vpp CONTRQL BI T
ERASED EQ $00 VALUE CF AN ERASED EPROM BYTE

I NSTAT EQU 991100000 | N TIAL PORT C LED STATUS

LAT EQU 2 PROG BIT2; - EPROM ADDRESS LATCH BI T

LATCH EQU 990000100 PROG BI T2

ML EQU $42 CP- OODE FOR MULTI PLY | NSTRUCTI ON

aoF EQU 6 TIMBR BI T6; - QUTPUT COVPARE FLAG

aw  EQ 0 TIMR BITO; - TIMER COMPARE QUTPUT LEVEL

RORF  EQU 5 SCSR BIT5; - ROV DATA REG FULL FLAG

TORE  EQU 7 SCSR BIT7, - XM T DATA REG EMPTY FLAG

TEST  EQU 2 PCRTD BIT2; - '0' GO BOOT,' 1' GO $51 (RAN)

CPTION EQU $1FDF CPTI ON REG STER

TSTREG EQU $1F TEST REQ STER

*
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*

*  INTIAL REQ STER VALUES

* FOB 990100000 PORT A :- ROM ADDRESSES A7-AD SET TO $20
* FOB  $00 PORT B :- DON T CARE

* FOB 991100000 PORT C:- ROMENABLED LED S CFF.....
* ... Al2- A8 ZERCED

* FOB  $00 PORT D :- DON T CARE

* FOB 941111111 PORT A DDR :- ALL QUTPUTS

* FOB  $00 PORT B DDR :- ALL | NPUTS

* FOB 941111111 PORT C DDR:- ALL QUTPUTS

* FOB  $00 SPCR  :- DI SABLE CPERATI N

* FOB  $00 SPSR - DON T CARE

* FOB  $00 SPDAT :- DON T CARE

* FOB 990110000 BAUD :- =4800Baud @Mhz XTAL

* FOB 990000000 SOORL :- 8 DATA BITS

* FOB 990001100 SOOR2 :- INHBIT I|NTERRUPTS, ENABLE...
* RX/ TX NO WAKE- UP, NO BREAK
* FOB  $00 SCSR - DON' T CARE

* FOB  $00 SCDAT :- DON T CARE

* FOB  $00 TIMR :- DI SABLE TI MER | NTERRUPTS

* FOB  $00 TIMSR :- DON T CARE

* FOB  $00 I PCAPH : - DON T CARE

* FGB  $00 IPCAPL :- DON T CARE

i FOB  $00 OPCOMH : - DON' T CARE

* FOB  $00 CPCOM. : - DON T CARE

* FOB  $00 COUNTH : - DON T CARE

* FOB  $00 COUNTL :- DON T CARE

* FOB  $00 DUALTH :- DON T CARE

* FOB  $00 DUALTL :- DON T CARE

* FOB  $00 PROG :- DI SABLE PROGRAWM NG

*

*

*  RAMAREA |'S I N TIALI SED AS FOLLO/,

*

*  LCCATION - | NSTRUCTI O -

*

* RAMBUB $50  $C7  STA  EPROW

* ADDR  $51  $00

* ADDR+1 $52  $20

* $53  $81 RTS

*

*  TIMER VAR ABLES

*

* LOP  $54 2 -

* TIME  $55 1 -

*

*
khkkhhkkkhhkkhhhkkhhhkdhhhdhhdhhkhdhdhdhdhdhdddhdddxddhdhdhddhdddxdddxdddxdhddhrdxdhxd*x

CRG BOOTST

TABLE FCB $C7

FCB $00
FCB $20
FCB $81
FCB 2

FCB $01

START EQJ *

' STA EXTENDED | NSTRUCTI ON
ADDRESS $0020

"RTS | NSTRUCTI ON
2 PASSES THRU PROG
1 NS PROGRAWM NG PULSE CONSTANT

* FIRST CHECK FOR SECURI TY AND HANG | F ENABLED

LDA CPTI ON

AND #%090001000

BEQ NCBEC
SToP

MOTOROLA

MC68HC705C8,C8A
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* X X *

THEN GHECK PCRT D, BIT 2, TO SEE | F USER WSHES TO JUW TO

RAM CR JUWP | NTO THE BOOTLQADER PROGRAM

NCSEC BRCLR  TEST, PCRTD, BOOT

IV RAMHL GD TO RAM PROGRAM AT $0051

*

*

*

* SET UP PCRTS, TIMER RAM SUBROUTINE, AND RAM VAR ABLES

*

*

BOOT QR  SOORL SET SO TO 8 DATA BI TS CPERATI ON
LDX  #DDRA PO'NT TO DDRA & IN'T X FCR MALTI PLY
am X SET PORTA TO ALL QUTPUTS
oM DDRC SET PCRTC TO ALL QUTPUTS

*

LDA  #990001100 GET SOOR2 | NITIAL VALUE
STA  SCoRe SET WP SOOR2

*

* GET BAUD INNTIAL VALUE (N.B. ML NOT SUPPORTED BY ASSEMBLER)
FOB ML X=0, A=990110000 <== X=4, A=%90001100
STA  BAWD SET UP BAUD

*

LSLA INTIAL PORT C VALUE (9%91100000)
STA  PCRTC ENABLE ROM TURN OFF LED' S, ZERQ.

* ZERO A12- A8
LDA  #EPROWD GET INTIAL PCRT A (A7 - AD) VALLE
STA X SET UP PCRT A

*

* N TIALI SE RAM SUBROUTI NE AND VAR ABLES THEN JUST FILL RAM

*

MOWE LDA  TABLE X GET A BYTE FROM THE TABLE
STA  RAMX MOVE | T | NTO RAM
I NCX PO NT TO THE NEXT BYTE TO BE MOVED
BAE  MDE KEEP MOVING UNTIL ALL ARE I N PLACE

BRCLR  PI ND5, MCDES, MOVED

*DO THE GATE STRESS TEST

GIEST LDA #$15 MOE/ TS1=0, STE/ STO=1 ALSO RCKH=1

BRSET  PI ND3, MCDES, SEC
STA TSTREG ENABLE GATE STRESS TEST
...AND QUTPUT XM T CLOCK ON TDO
BSET 0, ADDR SET UP FCR ADDRESS $0120
BRCLR  PI ND4, MCDES, NOCCM
caom ADDR+1 USE ALTERNATE ADDRESS ($01DF)

NOCOM  BSR ZAP

*

WAIT

*PROGRAM THE SEQURITY BI T

*

SEC LSLA A HAS $15 FROM START OF GIEST

BSET  LAT, PROG
STA CPTION (A=$2A <== A=$15)
BSR ZAPSUB

MOTOROLA
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THE BOOTLQADER PROGRAM HAS 5 MCDES COF CPERATI ON

|. PROGRAM VER FY - PERFCRVS A NORVAL PROGRAM CYCLE FOLLOWNED BY A
VERI FY CYCLE WH CH HANGS | F THE EPROM | S NOT
CORRECTLY PROGRAMMED. EI THER 1ns CR 5nms PULSE
W DTH CAN BE SELECTED.

VER FY - PERFCRVS ONLY A VER FY CYCLE WH CH HANGS | F THE EPROM
I'S NOTI' CCRRECTLY PROGRAMMED.

LOAD RAM - LOADS A PROGRAM FROM SA | NTO THE RAM
THEN JUWPS TO RAM TO EXECUTE THE PROGRAM

<

DUWP EPRCM - DUWPS THE EPROM CONTENTS OF THE 705C8 TO THE SO

<

SECURE THE PART - PROGRAMS ONLY THE SECUR TY BI T AND THEN
El THER DCES ANOTHER VER FY (NOT' THE SEC BI T)
CR HANGS IN THE DUWP EPROM MCDE

WHEN COM NG QUT OF RESET | NTO THE BOOTLQADER PROGRAM ( ASSUM NG THAT
PORT D PIN 2 ALLONS YOU TO ENTER THE BOOTLQADER) THE STATE CF
PCRT D PINS 3, 4 AND 5 DETERM NES WH CH MXDE G- CPERATI ON THE
PROGRAM WLL ENTER

THE GATE STRESS TEST CAN ALSO BE | NVOKED THRCOUGH THE BOOTLQADER

| PCRT D | I
[------- [-------- |--------- I MODE I
| PIN5| PIN4 | PIN3 | |
T e O T v By 16 PULSE |
T T i v |
T S R v |
IOIlIlIDJVPEPRO\/I """"""""" |
I 1 i 0 i 0 | GATE STRESS TEST I
T e T T T sy T |
T T YT e s e T |
I1I1I1ISEO.RE/DUVPEPRO\/I """"" |
. . .

khkkkhkhkkkhhkkhkhhkkhhhkkhhhkhhkhkhhkhhhkkhhhkkhhhkdhhhhhhhkdhhdhhdhkhhhdhhdhrkhhrdxhhxhhxk

GECK PCRT DPINS 3, 4 AND 5 TO DETERM NE WH CH MCDE TO ENTER

E I T S T L B N S BN S S T S S T I S B N I T S B S N B S N B N S I S T I T B N B B N N B
]
'
'
'
'
]
]
]
]
]
]
'
'
]
'
'
'
'
'
'
]
]
]
]
]
'
]
'
'
]
'
]
]
'
]
]
]
]
]
]
'
'
'
'
]
]
]

MOVED BRCLR Pl ND4, MODES, PRGVER DO A PROGRAM VER FY CR VERI FY
BRCLR  PI ND3, MCDES, LDRAM DO A LOAD RAM - EXECQUTE CYCLE

*

MOTOROLA
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MC68HC705C8,C8A

* DUMP THE CONTENTS CF THE 705C8 EPROM TO THE S QUTPUT.

* ( ASSUMES ' RAMBUB CCNTAI NS $C7 )
*
DVPEPR DEC RAVBUB CHANGE ' STA' TO ' LDA' EXTENDED ($05).
DUWPIT JSR RAVBUB READ ONE BYTE OF EPROM
WAl TTX BROLR  TDRE, SCSR WAI TTX WAI T FCR TRANSM T REQ STER TO EMPTY
STA SCDAT SEND EPROM DATA TO SER AL QUTPUT
BSR NXTADR MOVE TO NEXT ADDRESS
BNE DUVPI T I F NOT FI NI SHED, CONTI NUE
VA T HANG WHEN FI NI SHED.

CHOOSE BETWEEN PROGRAM VERI FY AND JUST VERI FY MCDES

* % F F F

PRGVER BRSET Pl NDB8, MCDES, VER FY DO A VERI FY CYCLE
BCLR PRGLED, PCRTC LI GHT ' PROGRAMW NG LED

PROGRAM THE EPRCM W TH THE OONTENTS CF THE EXTERNAL RCM

ELE I

PRACP BSR PRGSUB PROGRAM ONE EPRCM BYTE
BSR NXTADR PQ NT TO NEXT ADDRESS
BNE PRGLCP KEEP PROGRAMM NG UNTI L DONE
STA ADDR+1 RESET LONCRDER ADDR TO $20
STA PCRTC RESET H GH ORDER ADDRESS ON PCRTC TO $20
CLR ADDR RESET H GH CRDER ADDR TO $00
BSET A5, ADDRLO PUT $20 ON PCRT A
DEC LOoCP DECREMENT LOCP COUNTER
BNE PRGALCP RELOAD PARAM FCR 2ND PASS

*
*
* VER FY THE EPROM CONTENTS AGAI NST EXTERNAL MEMORY.
* ( ASSUMES ' RAMBUB CONTAI NS $C7 )

*

VER FY LDA #| NSTAT GET INTIAL LED STATUS FCR A VER FY

COWPAR | NC RAVBUB CHANGE ' STA' TO' ECR  EXTENDED ($C8).
STA PORTC PLACE LED AND ROM STATUS ON PCRT PI NS
BSET A5, ADDRLO SET A7 - A0 TO $20 (START OF EPROV)

*

CGEX LDA DATAI N READ A BYTE FROM THE EXTERNAL MEMORY
JSR RAVBUB COVPARE TO AN EPROM BYTE
BNE * HANG | F THEY DON T MATCH
BSR NXTADR PO NT TO NEXT ADDRESS TO BE OOMPARED
BNE CHECK KEEP CHECKI NG BYTES UNTI L EPROM END

DONE BALR VFYLED, PCRTC I NDI CATE EPROM VERI FI ED AS OCRRECT
STCP

LOAD THE RAMWTH A USER S PROGRAM M A THE SO .

THE DATA SHOULD BE IN THE FCRM COF 1 START-BIT, 8 DATA-BI TS,
1 STCP-BIT. THE FIRST BYTE SHOULD BE A COUNT CF THE TOTAL NUMBER
CF BYTES TO BE SENT, | NCLUDI NG THAT BYTE. THE FI RST BYTE | S
LQADED | NTO $50 SO THE FI RST PROGRAM BYTE WLL BE LQADED | NTO
$51. THAT | S WHERE PROGRAM EXECUTI ON WLL BEG N

IF A COUNT | S USED THAT | S GREATER THAN ( PROGRAM LENGTH + 1 )
THEN THE RQUTI NE WLL HANG AFTER THE LAST PROGRAM BYTE IS SENT.
TH S CAN BE USED TO HOLD CFF EXECUTI ON CF THE PROGRAM UNTI L BI T-2
OF PCRTD IS SET AND RESET | S ASSERTED.

E R I S T T S B N L T S I
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LDRAM  LDX #RAM PA NT TO START CF RAM
WAITRX BRCLR RDRF, SCSR WA TRX WAIT FCR RX REA STER TO FI LL
LDA SCDAT  READ DATA BYTE FROM RX REG STER
STA , X STCRE THE DATA I N RAM
I NCX MOVE TO NEXT RAM LCOCATI ON
DEC RAM DECREMENT THE PROCGRAM S| ZE COUNTER (1st BYTE)
BNE WAl TRX | F ENTI RE PROGRAM NOT LQADED, QGONTI NUE
JVMPRAM JMP RAMFL  JUW TO THE PROGRAM I N THE RAM
*

khkkkhkhkkkhhkkhkkhhkkhhhkkhhhkhhhkhhkkhhhkkhhhkkhhhkkhhhhhkhhkkhhhdhhdhkhhhkkhhdkdhkkhhkrdhkhhkxdkx%

* *
* SUBROUTI NES *
* *
ER R R R R R R R R R R R R R R R R R R R R R
*
* PROGRAM AN EPROM ADDRESS W TH DATA RECE! VED FROM PCRTB.
* THE ADDRESS TO BE PROGRAMMED SHOULD BE PLACED | N LOCATI CN
* ' ADDR & ' ADDR¥L'.
*
*
PRGSUB LDA DATAI N READ DATA FROM PCRTB
BEQ SKI P RETURN | F EQUAL TO ERASED STATE ($00)
*
ZAPSUB  BSR P
aRr PROG REMOVE Vpp FROM G RCU T
* CLEAR THE LAT BIT
SKIP  RTS
*
zAP BSET  LAT, PROG
JSR RAVEUB WR TE ONE BYTE OF DATA
BSET  EPQV| PROG APPLY Vpp TOQRCU T
LDA TI ME GET PROGRAMM NG PULSE LENGTH
IR E RS SRR EEE S S S SRR RS SRR R RS SRR R R R R R R R R R R EEEEEEEEEEEESEEEEEEEEEE S
*
*
* DELAY N n§ SUBROUTINE. ON ENTRY, ACOUMULATCR SHOULD CONTAIN THE
* TIME DELAY WANTED | N M LLI SECONDS. AT THE END CF THE DELAY BI T
* 'QLVL' WLL BE CLOOKED TO THE ' TOW PIN
* ( ASSUMES 2Mtz OB LLATOR FREQUENCY ).
*
*
DELNMB  LDX #$AG 1 M5 | NNER LOCP
MB1 DECX
BNE MB1
DECA DECREMENT QUTER LOCP
BNE DELNVG
RTS RETURN AFTER WANTED DELAY
NCP PADDI NG TO KEEP REST OF OCDE SAME
NCP
NCP
NCP
NCP
*
IR EEE SRR R RS S S S EEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
*
*  NXTADR SUBROUTI NE
*
*  COVPUTES NEXT EPROM ADDRESS TO BE PROGRAWED, VER FI ED, OR DUMPED.
*  PUTS TH S ADDRESS ON PCRTS A (LS BYTE) AND C (M5 BYTE) AND
*  UPDATES RAMBUB ALSQ SKI PS THE RAM BOOTSTRAP AND UNUSED AREAS.
* RETURNS WTH Z=1 | F THE COMPUTED ADDRESS | S = $2000, MEAN NG THAT
* A PASS THROUGH THE MEMORY MAP HAS BEEN COVPLETED. OTHERW SE Z=0.
*
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NXTADR LDA ADDR CET Mb. BYTE CF LAST ADDRESS USED
BNE NOTO4F BRANCH | F NOT | N PAGE ZERO EPROM AREA
LDX ADDR+1 CET LS. BYTE OF LAST ADDRESS USED
CPX #RAM 1 LAST BYTE OF PAGE ZERO EPROW
BNE NOTO4F BRANCH | F NOT $004F

MUST HAVE JUST ACCESSED LAST PACGE ZERO EPROM LOCATI ON | F HERE SO
FORCE NEXT ADDRESS | NCREMENT TO PO NT TO MAI N EPROM AREA AT $0100.

* % F

LDX #$0100- 1 PA NT TO ADDRESS BELOWN THE ONE WANTED
STX ADDR+1 PLACE | N LOCATI ON TO BE | NCREMENTED
STX ADDRLO PRESET PCRTA PR CR TO | NCREMENT

*

* 16 BI T ADDRESS | NCREMENT

*

NOTO4F | NC ADDR+1 I NCREMENT LS. ADDRESS BYTE
I NC ADDRLO UPDATE LS. ADDRESS AT PCRT A
BNE GBAKK RETURN | F A PAGE BOUNDARY NOT' REACHED
I NCA I NCREMENT M5.  ADDRESS

LOK QUT FOR HAVI NG GONE THROUGH THE ENTI RE MEMORY  VAP.

aw #$20 WAS THAT THE END OF MEMORY ( $1FFF )?
BEQ GBAKK EXIT WTH Z=1 I F THE END WAS REACHED.

LOK QUT FOR HAVI NG ACCESSED THE LAST LQOCATION IN THE MAI N BLOCK

oW #$1F WAS THAT THE END CF THE MAI N BLOCK
BNE I NVAI N BRANCH | F STILL WTH N THE MAI N BLOCK

SKI P OVER THE UNUSED AND BOOTSTRAP AREAS

LDA #$F0 FORCE LS. ADDRESS BYTE TO $FO
STA ADDR+1 .
STA ADDRLO MAKE SURE PCRT A CGETS UPDATED AS WELL
BRN * DUMWY | NSTRUCTI ON TO AVA D CPTI ON REG
*
LDA #$1F FORCE Ms. ADDRESS BYTE TO $1F
INVAIN STA ADDR UPDATE M5. ADDRESS

COMBI NE MB. ADDRESS BYTE WTH QLD TSC & LED LEVELS & UPDATE PCRT C

E

LDA PCRTC GET ALD M5, ADDRESS AND CONTRCL LI NES
AND #CVASK MASK QUT ADDRESS LI NES
CRA ADDR COMBI NE CONTRCL LI NES WTH NEW ADDRES
STA ADDRH UPDATE PCRT C
GBACK RTS
khkkkhkhkkkhhkkhkhhkkhkhhkhhhkdhhkhhkhkhhhhhkhhhkdhhdhhhhkhhhdhhdhhkdhdhhdhhkdhrdrxhhxhhxixx
FCB 0 ONE SPARE BYTH!

ORG $1FEE

*

RESET  FDB START RESET VECTCR
END

?
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Memory Map Diagram Clarification

Reference Document: MC68HC705C8/D Rev. 1, page 2-7
Tracker Number: HC705C8.015 Revision: 1.00

The memory map diagram (Figure 2-3, page 2-7) shows only one address as the
separator ($002F) between the unused 16 bytes and the 32 bytes of RAM. The question
arises about whether the address $002F is the end of the unused section or the
beginning of the 32 bytes of RAM.

The diagram should be changed to indicate that the address $002F is the end of the
unused section and that the 32 bytes of RAM start at address $0030.

Bootloader for Mask Set 1C11C, 2C11C, 3C11C, 6C11C, 7C11C,
and 9C11C

Reference Document: Not applicable

Tracker Number: HC705C8.021 Revision: 1.00

IR R R R R R R R R R R RS E R EEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
* *
* 68HC705C8 EPROM BOOTLOADER PROGRAM *
* *
* *
* Thi s version: - - REV 2 *
* Fixed initial prog time *
* 11/17/87 - REV 1 *
* *
IR R R R R R R R R R SRS R R EEE SRR R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
*

*

I/ O DEFI N TI ONS

PORTA EQ $00 PORT A DATA
PORTB  EQU $01 PORT B DATA
PORTC EQU $02 PORT C DATA
PORTD EQJ $03 PORT D DATA  (Input Qnly!)
DDRA  EQU $04 PORT A DDR
DDRB  EQ $05 PORT B DDR
DDRC  EQ $06 PORT C DDR

* SERI AL PERI PHERAL | NTERFACE REG STERS

*

SPCR EQU $0A SER AL PER PHERAL QOONTRCL
SPSR EQU $0B SERI AL PERI PHERAL STATUS
SPDAT EQU $0C SERI AL PERI PHERAL DATA

*

* SERI AL COMMUN CATI ONS | NTERFACE REAQ STERS

*

BAUD EQU $0D BAUD RATE CONTRCL

SORL  EQU $0E SER AL COW S OONTROL REQ STER 1

SR EQU $OF SER AL COW S OONTROL REG STER 2

SCSR EQU $10 SERIAL OOW S STATUS

SCDAT  EQU $11 SER AL COW S DATA
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* TI MER REQ STERS
*

TIMR EQ $12
TIMBR EQU $13
| PCAPH EQU $14
| PCAPL EQU $15
CPOOMH  EQU $16
oPOOM.  EQU $17
CONTH EQU $18
CONTL  EQU $19
DUALTH EQU $1A
DUALTL EQU $1B
*

TI MER CONTRCL

TI MER STATUS

I NPUT CAPTURE (H gh Byte)

I NPUT CAPTURE (Low Byte)
QUTPUT COWPARE (H gh Byte)
QUTPUT COWPARE (Low Byte)
COUNTER (H gh Byte)

COUNTER (Low Byte)

DUAL TM REQ STER (H gh Byte)
DUAL TM REA STER (Low Byte)

* EPROM CONTRCL REQ STER

*

PROG EQ $1C

*

* MEMORY MAP DEFI N TI ONS
*

EPROW EQU $20
RAM EQU $50
STAK  EQU $FF
EPROM  EQU $0100
BOOTST EQU $1F00
BOOTV ~ EQU $1FEO
VECTOR EQU $1FFO
*

EPROM CONTRCL

BASE CF PAGE ZERO EPROM AREA
BEG NN NG CF RAM

STACK RESET ADDRESS

BASE CF MAI N EPROM AREA
START CF BOOTSTRAP ROM AREA
START OF BOOTSTRAP VECTCR AREA
START CF USER VECTCR AREA

* RAM VAR ABLES

*

RAVBUB EQU RAM LOCATI ON OF RAM SUBROUTI NE

ADDR EQU RAVBUB+1  EXTENDED ADDRESS FOR RAM SUBRCUTI NE
DELAY EQU RAVBUB+4 | NTER- BYTE DELAY

TI ME EQU RAMBUB+5  PROGRAMM NG PULSE W DTH

*

* PORT A DEFIN TI ONS
*

ADDRLO EQU PORTA
A5 EQU 5

*

* PCRT B DEFI N TI ONS

*

DATA'N EQU PCRTB
*

LON ORDER ROM ADDRESSES A0 - A7
BIT 5 :- ADDRESS LINE A5

RCOM DATA | NPUT PCRT

* PORT C DEFIN TI ONS
*

ADDRH  EQU PORTC
VFYLED EQU 5

H GH ORDER ROM ADDRESSES A8 - Al12

BIT 5 DRIVES ' VER FY' LED

PRGAED EQU 6 BIT 6 DRI VES ' PROGRAMM NG LED

TSC EQU 7 BI T 7 CONTROLS EXTERNAL ROM TR - STATI NG .
* QUTPUT PIN - O0=MEMIRY ENABLED 1= MEMORY
TRI - STATED (FLOAT | F NOT USED).

MDES EQU PCRTD BOOTSTRAP MODE | NPUT PORT
PIND2  EQU 2 BIT2

PINDB  EQU 3 BIT3

PIND4 EQU 4 BIT 4

PINDS EQU 5 BITS

*
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* M SCELLANEQUS DEFI NI TI ONS

*

OWSK  EQU 941100000 PORTC CONTRCL LI NES MASK

EPGM EQU 0 PROG BITO; - Vpp CONTRQL BI T
ERASED EQU  $00 VALUE OF AN ERASED EPROM BYTE

INSTAT EQU 991100000 |NTIAL PORT C LED STATUS

LAT  EQU 2 PROG BIT2; - EPROM ADDRESS LATCH BI T
LATCH EQU 990000100 PROG BI T2

ML EQU  $42 OP- GCDE FOR MULTI PLY | NSTRUCTI ON

ocF EU 6 TIVBR BI T6; - CUTPUT OOVPARE FLAG

aw EU 0 TIMR BITO; - TI MER COVPARE OUTPUT LEVEL
RORFF EQU 5 SCSR BIT5; - RCV DATA REG FULL FLAG
TORE EQU 7 SCSR BIT7; - XM T DATA REG EMPTY FLAG
TEST EQU 2 PORTD BI T2; - '0' GO BOOT,'1' GO $51 (RAV)
CPTION EQU  $1FDF CPTI ON REQ STER

TSTREG EQU  $IF TEST REG STER

*

LR EE RS SRR SEEEE SRR SRR SR EEE SRR EREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]
*

*  INTIAL REG STER VALUES

* FOB 980100000 PCRT A :- ROM ADDRESSES A7-AD SET TO $20
* FGB  $00 PORT B :- DON T CARE

* FOB 991100000 PCRT C:- ROMENABLED LED S GFF.....
* ... AL2- A8 ZERCED

* FGB  $00 PORT D :- DON T CARE

* FOB 941111111 PCRT A DDR :- ALL QUTPUTS

* FGB  $00 PORT B DDR :- ALL | NPUTS

* FOB 941111111 PCRT C DDR :- ALL QUTPUTS

* FGB  $00 SPCR  :- DI SABLE CPERATI ON

* FOB  $00 SPSR :- DON T CARE

* FGB  $00 SPDAT :- DON T CARE

* FCB 990110000 BAUD :- =4800Baud @Mhz XTAL

* FOB 980000000 SCCRL :- 8 DATA BITS

* FOB 980001100 SCCR2 :- INHBIT | NTERRUPTS, ENABLE ..
* RX/ TX NO VAKE- UP, NO BREAK
* FOB  $00 SCSR :- DON T CARE

* FGB  $00 SCDAT :- DON T CARE

* FOB  $00 TIMR :- D SABLE TI MER | NTERRUPTS

* FGB  $00 TIMSR :- DON T CARE

* FGB  $00 IPCAPH : - DON T CARE

* FGB  $00 IPCAPL :- DON T CARE

* FGB  $00 CPOOMH : - DON T CARE

* FOB  $00 CPCOM. : - DON T CARE

* FOB  $00 COUNTH : - DON T CARE

* FGB  $00 COUNTL :- DON T CARE

* FOB  $00 DUALTH : - DON T CARE

* FOB  $00 DUALTL :- DON T CARE

* FOB  $00 PROG :- DI SABLE PROGRAW NG

*

*

*  RAMAREA IS I N TIALI SED AS FOLLO/S;

*

*  LOCATI ON - I NSTRUCTI O -

*

* RAMBLB $50  $C7 STA  EPROW

* ADDR  $51 $00

* ADDRL  $52 $20

* $53 $81 RTS

*

*  TIMER VAR ABLES

*

* DELAY  $54 1 -

* TIME  $55 3 -

*

*
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CRG

TABLE FCB
FCB
FCB
FCB
FCB
FCB

START EQU

BOOTST

$C7
$00
$20
$81
1

$03

*

' STA EXTENDED | NSTRUCTI ON
ADDRESS $0020

'RTS | NSTRUCTI ON
1n8 | NTER BYTE DELAY CONSTANT
3 S PROGRAMM NG PULSE CONSTANT

* FIRST CHECK FOR SECURI TY AND HANG | F ENABLED

LDA
AND
BEQ
STOP

EE I R

NOSEC  BRCLR

CPTI ON
#%00001000
NCSEC

TEST, PCRTD, BOOT

THEN CHECK PCRT D, BIT 2, TO SEE I F USER WSHES TO JUW TO
RAM CR JUMP | NTO THE BOOTLQADER PROGRAM

JWP RAM-1 G0 TO RAM PROGRAM AT $0051

*

*

*

* SET UP PCRTS, TIMER, RAM SUBROUTI NE, AND RAM VAR ABLES

*

*

BOOT CLR SCCRL SET SO TO 8 DATA BI TS CPERATI ON
LDX #DDRA PONT TODDRA & INT X FCR MULTI PLY
aam , X SET PCRTA TO ALL QUTPUTS
caom DDRC SET PCRTC TO ALL QUTPUTS

*

LDA #%090001100 CGET SCCR2 INTIAL VALUE
STA SCCrR2 SET UP SCCR2

*

* CET BAUD INTIAL VALUE (N B. ML NOT SUPPCRTED BY ASSEMBLER!)
FCB ML X=0, A=9%90110000 <== X=4, A=%0001100
STA BAUD SET UP BAUD

*

LSLA INTIAL PORT C VALUE (%0©1100000)
STA PCRTC ENABLE ROM TURN CFF LED S, ZERQ .

* ZERO Al12- A8
LDA #EPRCMD GET INTIAL PORT A (A7 - A0) VALLE
STA , X SET UP PCRT A

*

* I NI TI ALI SE RAM SUBRQUTI NE AND VAR ABLES THEN JUST FI LL RAM

*

MOVE LDA TABLE, X CGET A BYTE FROM THE TABLE
STA RAM X MOVE | T | NTO RAM
I NCX PO NT TO THE NEXT BYTE TO BE MOVED
BNE MOVE KEEP MOVI NG UNTI L ALL ARE I N PLACE

*

*

*

BRCLR Pl ND5, MCDES, MOVED
BRSET  PI ND3, MCDES, SEC

*

*DO THE GATE STRESS TEST

*
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GTEST  LDA #$15  MOE/ TS1=0, STE/ STO=1 ALSO ROKH=L
STA TSTREG ENABLE GATE STRESS TEST
* ... AND QUTPUT XM T CLOCK ON TDO
BSET 0, ADDR SET UP FOR ADDRESS $0120
BRCLR Pl ND4, MCDES, NOCOM
aom ADDR+1 USE ALTERNATE ADDRESS ($01D0)
NOOCM  BSR P
VA T

*

* PROGRAM THE SECLRI TY BI T
*
SEC O A HAS $06 FROM RAM MOVE
BSET  LAT, PROG
STA  CPTION
BSR  ZAPSWB

*
ERR R R R ok kR R R R Rk R R Sk S R R Rk R R R Rk kR R R R R R R S R R ok R
*

THE BOOTLQADER PROGRAM HAS 5 MCDES CF CPERATI ON

|. PROGRAM VERI FY - PERFCRVB A NCRVAL PROGRAM CYCLE FOLLOWNED BY A
VER FY CYCLE WH CH HANGS | F THE EPROM | S NOT
CORRECTLY PROGRAMMED.  El THER 1ns CR 5nms PULSE
W DTH CAN BE SELECTED.

I'l. VERFY - PERFCRVS O\LY A VER FY CYCLE WH CH HANGS | F THE EPROM
I'S NOI' CCRRECTLY PROGRAMMED.

I1l. LOAD RAM - LQADS A PROGRAM FROM SO | NTO THE RAM
THEN JUWPS TO RAM TO EXECUTE THE PROGRAM

I'V. DUW EPROM - DUWPS THE EPROM CONTENTS CF THE 705C8 TO THE SO

V. SECURE THE PART - PROGRAMS ONLY THE SEQURITY BIT AND THEN
El THER DCES ANOTHER VER FY (NOT THE SEC BI T)
OR HANGS IN THE DUMP EPROM MODE

WHEN COM NG QUT OF RESET | NTO THE BOOTLQADER PROGRAM ( ASSUM NG THAT
PORT D PIN 2 ALLONS YQU TO ENTER THE BOOTLQADER) THE STATE CF
PCRT D PINS 3, 4 AND 5 DETERM NES WH CH MCDE O CPERATI ON THE
PROGRAM W LL ENTER

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

* THE GATE STRESS TEST CAN ALSO BE | NVOKED THROUGH THE BOOTLOADER
*

*

*

' | |

X | | |
X | | |
’ | | |
X | | |
X | | |
: | | |
SR NCH NN
* | o | 1 | 1 | DU EPRM |
* i I i
* I I I
* I I I
* I I I
* I I I
* I I I
* I I I
* I I I
* i I i
*
*
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CGHECK PCRT DPINS 3, 4 AND 5 TO DETERM NE WH CH MCDE TO ENTER

EE B R I

MOVED BRCLR Pl ND4, MODES, PRGVER DO A PROGRAM VER FY CR VERI FY
BRCLR  PI ND3, MCDES, LDRAM DO A LOAD RAM - EXECQUTE CYCLE

DUWP THE OONTENTS CF THE 705C8 EPROM TO THE SO QUTPUT.
( ASSUMVES ' RAMBUB COONTAI NS $C7 )

E I

*

DWEPR DEC RAVEUB CHANGE ' STA' TO ' LDA EXTENDED ($0%) .
DUMPIT JSR RAVBUB READ ONE BYTE CF EPRCM
WAITTX BRCLR TDRE SCSR WAl TTX WAI T FCR TRANSM T REQ STER TO EMPTY
STA SCDAT SEND EPROM DATA TO SERI AL QUTPUT
BSR NXTADR MOVE TO NEXT ADDRESS
BNE DUVPI T I'F NOT' FI NSHED, QONTI NUE
BRA * HANG WHEN FI NI SHED.

CHOOSE BETWEEN PROGRAM VER FY AND JUST VER FY MODES

EE I R

PRGVER BRSET Pl ND3, MCDES, VERI FY DO A VERI FY CYCLE
BCLR PRA_ED, PCRTC LI GHT ' PROGRAM NG LED

PROGRAM THE EPROM W TH THE CONTENTS OF THE EXTERNAL RCM

* % F X F

PRA.CP BSR PRGSUB PROGRAM ONE EPRCM BYTE
BSR NXTADR PA NT TO NEXT ADDRESS
BNE PRACP KEEP PROGRAMM NG UNTI L DONE
STA ADDR+1 RESET LON CRDER ADDR TO $20
CLR ADDR RESET H GH CRDER ADDR TO $00

VER FY THE EPRCM CONTENTS AGAI NST EXTERNAL MEMCRY.
( ASSUMES ' RAMBUB CONTAI NS $C7 )

EE I I

VER FY LDA # NSTAT GET INTIAL LED STATUS FCR A VER FY

COVWPAR | NC RAVBUB OHANGE ' STA' TO ' EOR EXTENDED ($C8).
STA PORTC PLACE LED AND ROM STATUS CN PORT PI NS
BSET A5, ADDRLO SET A7 - A0 TO $20 (START OF EPROM)

*

CHECK  LDA DATAI N READ A BYTE FROM THE EXTERNAL MEMORY
JSR RAVSUB COMPARE TO AN EPROM BYTE
BNE * HANG | F THEY DON T MATCH
BSR NXTADR PO NT TO NEXT ADDRESS TO BE COVPARED
BNE CHECK KEEP CHECKI NG BYTES UNTI L EPROM END

DONE BCLR VFYLED, PCRTC | NDI CATE EPROM VER FI ED AS CORRECT
BRA *

LOAD THE RAMWTH A USER S PROGRAMM A THE SO .

THE DATA SHOULD BE IN THE FORM CF 1 START-BIT, 8 DATA-BITS,
1 STCP-BIT. THE FI RST BYTE SHOULD BE A COUNT OF THE TOTAL NUVBER
OF BYTES TO BE SENT, | NCLUDI NG THAT BYTE. THE FI RST BYTE | S
LQADED | NTO $50 SO THE FI RST PROGRAM BYTE WLL BE LQADED | NTO
$51. THAT | S WHERE PROGRAM EXECUTI ON WLL BEG N

IF A COUNT IS USED THAT IS GREATER THAN ( PROGRAM LENGTH + 1 )
THEN THE RQUTI NE WLL HANG AFTER THE LAST PROGRAM BYTE | S SENT.
TH S CAN BE USED TO HOLD CFF EXECUTI ON OF THE PROGRAM UINTI L BI T-2
CF PCRTD IS SET AND RESET | S ASSERTED.

EE I S S T L I L S B N L
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LDRAM LDX #RAM PAQ NT TO START CF RAM
WAl TRX BROLR RDRF, SCSR WAL TRX  WAIT FOR RX REA STER TO FI LL
LDA SCDAT  READ DATA BYTE FROM RX REG STER
STA , X STCRE THE DATA I N RAM
I NCX MOVE TO NEXT RAM LOCATI CN
DEC RAM DECREMENT THE PROGRAM S| ZE COUNTER (1st BYTE)
BNE WAI TRX | F ENTI RE PROGRAM NOT' LQADED, CONTI NUE

JVPRAM NP RAMFL  JUWP TO THE PROGRAM | N THE RAM
*
IR R R R SRR R R RS S SRR R SRR RS R R R R R R R R R R R R R R R R R RS EEEEEEEEEEEEEEEE RS
* *
* SUBROUTI NES *
* *
IR EE R SRR R RS S S S EEE S EEE RS REREEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]
*
* PROGRAM AN EPROM ADDRESS W TH DATA RECEI VED FROM PCRTB.
* THE ADDRESS TO BE PROGRAMMED SHOULD BE PLACED | N LOCATI CN
* ' ADDR & ' ADDR¥L' .
*
*
PRGSUB LDA DATAI N READ DATA FROM PCRTB
BEQ SKI P RETURN | F EQUAL TO ERASED STATE ($00)
*
ZAPSUB  BSR zAP
BOLR  EPGM PROG REMOVE Vpp FROM G RCU T
*
LDA DELAY GET | NTER- BYTE DELAY LENGTH
BSR DELNVB DELAY BEFORE CONTI NU NG
BOLR  LAT, PROG CLEAR THE LAT BIT
SKIP  RTS
*
P BSET  LAT, PROG
JSR RAVEUB WR TE O\E BYTE OF DATA
BSET  EPGM PROG APPLY Vpp TO QRCU T
LDA TI ME GET PROGRAMM NG PULSE LENGTH
R R R R R R o o S kR S Sk R R R R
*
*
* DELAY N n§ SUBROUTINE. ON ENTRY, ACOUMULATCR SHOULD OONTAIN THE
* TIME DELAY WANTED | N M LLI SEOCONDS. AT THE END CF THE DELAY BI T
* *QLVL' WLL BE CLOOKED TO THE ' TOW PIN
* ( ASSUMES 2Mz OBO LLATCR FREQUENCY ).
*
*
DELNVS  ADD DUALTH ADD WANTED DELAY TO CURRENT OCUNT
STA CPOOMH STCRE NEW VALLE | NTO M5, COWPARE REG
LDA TI MBR ACCESS TI MER STATUS REG STER . .. . ..
LDA #$00
STA CPOOML ... THEN WR TE TO LS. COWPARE REQ STER
HOLD BROLR QOF, TIMSR HOLD NOWWAI T FOR OCOMPARE FLAG TO BE SET
RTS RETURN AFTER WANTED DELAY
*
IR EEE SRR R RS S S S EEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
*
*  NXTADR SUBROUTI NE
*
*  COVPUTES NEXT EPROM ADDRESS TO BE PROGRAWED, VER FI ED, OR DUMPED.
*  PUTS TH'S ADDRESS ON PCRTS A (LS BYTE) AND C (M5 BYTE) AND
*  UPDATES RAMBUB ALSQ SKI PS THE RAM BOOTSTRAP AND UNUSED AREAS.
* RETURNS WTH Z=1 | F THE COMPUTED ADDRESS | S = $2000, MEAN NG THAT
* A PASS THROUGH THE MEMORY MAP HAS BEEN COVPLETED. OTHERW SE Z=0.
*
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NXTADR LDA

* % F

*

*

*

BNE
LDX
CPX
BNE

ADDR

NOTO4F
ADDR+1
#RAM 1
NOTO4F

CET Mb. BYTE CF LAST ADDRESS USED
BRANCH | F NOT | N PAGE ZERO EPROM AREA
CET LS. BYTE OF LAST ADDRESS USED
LAST BYTE OF PAGE ZERO EPROW
BRANCH | F NOT $004F

MUST HAVE JUST ACCESSED LAST PACGE ZERO EPROM LOCATI ON | F HERE SO
FORCE NEXT ADDRESS | NCREMENT TO PO NT TO MAI N EPROM AREA AT $0100.

LDX
STX
STX

16 BI T ADDRESS | NCREMENT

NOTO4F | NC

I NC
BNE
I NCA

#$0100- 1
ADDR+1
ADDRLO

ADDR+1
ADDRLO
GBAKK

PA NT TO ADDRESS BELOWN THE ONE WANTED
PLACE | N LOCATI ON TO BE | NCREMENTED
PRESET PCRTA PR CR TO | NCREMENT

I NCREMENT LS. ADDRESS BYTE

UPDATE LS. ADDRESS AT PCRT A

RETURN | F A PAGE BOUNDARY NOT' REACHED
I NCREMENT M5.  ADDRESS

LOK QUT FOR HAVI NG GONE THROUGH THE ENTI RE MEMORY  VAP.

aw
BEQ

#$20
GBAKK

WAS THAT THE END OF MEMORY ( $1FFF )?
EXIT WTH Z=1 |F THE END WAS REACHED.

LOK QUT FOR HAVI NG ACCESSED THE LAST LQOCATION IN THE MAI N BLOCK

oW
BNE

#$1F
I NVAI N

WAS THAT THE END CF THE MAI N BLOCK
BRANCH | F STILL WTH N THE MAI N BLOCK

SKI P OVER THE UNUSED AND BOOTSTRAP AREAS

LDA
STA
STA
BRN

LDA

INVAIN STA

E

#$FO
ADDR+1
ADDRLO

*

#$1F
ADDR

FORCE LS. ADDRESS BYTE TO $FO

WESLREPO?TAC—EI’S UPDATED AS WELL
DUMWY | NSTRUCTI ON TO AVA D CPTI ON REG

FORCE Ms. ADDRESS BYTE TO $1F
UPDATE M5. ADDRESS

COMBI NE MB. ADDRESS BYTE WTH QLD TSC & LED LEVELS & UPDATE PCRT C

LDA
AND
CRA
STA

QBACK RTS

khkkkhkhkkkhhkkhkhhkkhkhhkhhhkdhhkhhkhkhhhhhkhhhkdhhdhhhhkhhhdhhdhhkdhdhhdhhkdhrdrxhhxhhxixx

*

FCB

ORG

RESET  FDB
*

MOTOROLA

END

PCRTC
#CVASK
ADDR
ADDRH
0
$1FEE

START

GET ALD M5, ADDRESS AND CONTRCL LI NES
MASK QUT ADDRESS LI NES
COMBI NE CONTRCL LI NES W TH NEW ADDRES
UPDATE PCRT C

ONE SPARE BYTH!

RESET VECTCR
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MCG68HC705C8A

Revision History

Date Revision Description

5/4/95 1.00 Includes trackers HC705C8A.003, 68HC705C8AMSE]1,
68HC705C8AMSE?2 (R1).

Bootloader for Mask Set OE20T, 1E20T, 2E20T, 3E20T, OE79R, 1E79R,
2E79R, and 3E79R

Reference Document: Not applicable

Tracker Number: HC705C8A.003 Revision: 1.00

khkkkhkhkkkhhkkhhkkhkhhkhhhkkhhhkkhhkhkhhkhhhkhhhkdhhdhhdhhhhdhhkdhrkhkrrdxhhxhhx

68HC705C8A EPROM BOOTLQADER PROGRAM

REV 1 - 05/18/92 NON
STARTED FROM 705BQOT. 5
CHANGED NXTADR TO ALLOW USE CF | RQ VECTCR FCR
KEYSCAN TESTING I N "JMP RAM MDE'.
REV 2 - 12/11/92 NCN
FI XED PROGRAMM NG CF THE SECUR TY BIT.
BY CHANG NG BSR ZAPSUB AT ADDRESS 1FB7
TO BSR ZAPSEC 1 BYTE CHANGED AT ADDRESS
$1FB8 FROM $E5 TO $EE.

REV 3 - 4/19/93 NCN
FI XED GATE STRESS BY CHANG NG
"LDA #$20" AT ADDRESS $1F36 TO "LDA #3$40".

khkkkhkhkkkhhkkhkhhkkhkhhkkhhhkkhhhkhhkhhhkkhhhkkhhkhkdhhdhhhhkhhhkdhhkdhkhkdhkrdxhhxx*x

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

* 0% % X F X X F X X X X X X X X X X X X F

I/ O DEFI NI TI ONS

PORTA EQ $00 PORT A DATA
PORTB  EQU $01 PORT B DATA
PORTC EQU $02 PORT C DATA
PORTD EQU $03 PORT D DATA  (Input Qnly!)
DDRA  EQU $04 PORT A DDR
DDRB  EQ $05 PORT B DDR
DDRC  EQ $06 PORT C DDR

*

* SERI AL PERI PHERAL | NTERFACE REG STERS

*

SPCR EQU $0A SER AL PER PHERAL COONTRCL
SPSR EQU $0B SERI AL PERI PHERAL STATUS
SPDAT EQU $0C SER AL PER PHERAL DATA

*
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* SERI AL COMMUN CATI ONS | NTERFACE REAQ STERS

*

BAUD EQU $0D BAUD RATE CONTRCL

SCCRL  EQU $OE SERIAL COMM S CONTROL REQ ST
SRz EQU $OF SERTAL COMWM S OONTRCL REQ ST
SCSR EQU $10 SER AL COW S STATUS

SCDAT EQU $11 SER AL COW S DATA

*

* TI MER REQ STERS

TIMR EQU $12 TI MER CONTRCL

TIMSR EQU $13 TI MER STATUS

| PCAPH EQU $14 | NPUT CAPTURE (H gh Byte)

| PCAPL EQU $15 | NPUT CAPTURE (Low Byte)
CPCOMH  EQU $16 OUTPUT COMPARE (H gh Byt e)
cPOOM.  EQU $17 OUTPUT COMPARE (Low Byte)
CONTH EQU $18 COUNTER (H gh Byte)

CONTL  EQU $19 COUNTER (Low Byte)

DUALTH EQU $1A DUAL TM REG STER (H gh Byt e)
DUALTL EQU $1B DUAL TM REG STER (Low Byt e)

* EPROM CONTRCL REG STER

*

PROG EQU $1C EPROM CONTRCL

*

* MEMORY MAP DEFI N TI ONS

*

EPROW EQU  $20 BASE CF PAGE ZERO EPROM AREA
RAM  EQU  $50 BEG NN NG CF RAM

STACK EQ  $FF  STACK RESET ADDRESS

EPROM EQU  $0100 BASE OF MA N EPROM AREA

BOOTST EQU  $1F00  START CF BOOTSTRAP ROM AREA
BOOTV EQU  $1FE0  START CF BOOTSTRAP VECTCR AREA
VECTOR EQU  $1FFO  START OF USER VECTCR AREA

*

* RAM VAR ABLES

*

RAVBUB EQU RAM LOCATI ON GF RAM SUBROUTI NE

ADDR EQU RAMBUB+1  EXTENDED ADDRESS FCR RAM SUBROUTI NE

LacP EQU RAMBUB+4 | NTER- BYTE DELAY
TI ME EQU RAVMBUB+5  PROGRAMM NG PULSE W DTH
*

* PCRT A DEFINTI ONS

*

ADDRLO EQU PCRTA LON CRDER RCM ADDRESSES A0 - A7

A5 EQU 5 BIT 5 :- ADDRESS LINE A5

*

* PCRT B DEFI N TI ONS

*

DATAIN EQU PCRTB RCM DATA | NPUT PCRT
*

* PCRT C DEFI N TI ONS

*

ADDRH  EQU PCRTC H GH CRDER RCM ADDRESSES A8 - Al12

VFYLED EQU 5
PRALED EQU 6

BIT5 DRIVES ' VER FY' LED
BIT 6 DRI VES ' PROGRAMM NG LED

MC68HC705C8,C8A

TSC EQU 7
*

*
*

* PCRT D DEFI N TI ONS

*

BI T 7 CONTRCLS EXTERNAL ROM TR - STATI NG .
QUTPUT PIN - O=MEMCORY ENABLED 1= MEMORY
TRI - STATED (FLOAT | F NOT USED).

MIDES EQ PCRTD BOOTSTRAP MCDE | NPUT PCRT
PIN2 EQU 2 BIT2
PINDB EQJ 3 BIT3
PINM EQ 4 BIT 4
PIND6  EQU 5 BITS
MOTOROLA Parts Specific
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*

* M SCELLANECQUS DEFI N TI ONS

*

CVASK  EQU 941100000 PCRTC CONTRCL LI NES MASK

EPQM  EQU 0 PROG BITO; - Vpp OONTRCL BI T

ERASED EQU  $00 VALUE OF AN ERASED EPROM BYTE

INSTAT EQU 991100000 |INTIAL PCRT C LED STATUS

LAT  EQU 2 PROG Bl T2; - EPROM ADDRESS LATCH BI T
LATCH EQ 980000100 PROG BIT2

ML EQU  $42 OP- GCDE FOR MULTI PLY | NSTRUCTI ON

ocF EU 6 TIMBR BI T6; - CUTPUT COMPARE FLAG
aw EU 0 TIMR BITO; - TIMER COVPARE OUTPUT LEVEL
RRF EQU 5 SCSR BIT5; - RCV DATA REG FULL FLAG
TORE EQU 7 SCSR BIT7; - XM T DATA REG EMPTY FLAG
TEST EQU 2 PORTD BI T2; - '0' GO BOOT,' 1' GO $51 (RAV)
CPTION EQU  $1FDF CPTI ON REG STER

TSTREG EQU  $IF TEST REQ STER

*
khkkhkhkkkhhkkhhhkkhhhkkhhhkdhhhhhkkhhhkkhhhkhhhkdhhhdhhkhhhkhhhdhhdhkhhhkdhhdhhkkhhkrddxdhxdhx*x*x
*

*  INTIAL REQ STER VALUES

* FOB 990100000 PORT A :- ROM ADDRESSES A7-AD SET TO $20
* FOB  $00 PORT B :- DON T CARE

* FOB 991100000 PCRT C:- ROMENABLED LED S GFF.....
i ... Al2- A8 ZERCED

* FOB  $00 PORT D :- DON T CARE

* FOB 941111111 PCRT A DDR :- ALL QUTPUTS

* FGB  $00 PORT B DDR :- ALL | NPUTS

* FOB 941111111 PORT C DDR:- ALL QUTPUTS

* FOB  $00 SPCR  :- DI SABLE CPERATI ON

* FGB  $00 SPSR - DON T CARE

* FOB  $00 SPDAT :- DON T CARE

* FOB 990110000 BAUD :- =4800Baud @Mhz XTAL

* FOB 990000000 SOORL :- 8 DATA BITS

* FOB 990001100 SOOR2 :- INHBIT | NTERRUPTS, ENABLE...
* RX/ TX NO WAKE- UP, NO BREAK
* FGB  $00 SCSR :- DON T CARE

* FOB  $00 SCDAT :- DON T CARE

* FGB  $00 TIMR :- D SABLE TI MER | NTERRPTS

* FGB  $00 TIMSR :- DON T CARE

* FOB  $00 IPCAPH : - DON T CARE

* FGB  $00 IPCAPL ;- DON T CARE

* FOB  $00 OPCOMH : - DON T CARE

* FOB  $00 CPCOM. : - DON T CARE

* FGB  $00 COUNTH : - DON T CARE

* FOB  $00 COUNTL :- DON T CARE

* FGB  $00 DUALTH : - DON T CARE

* FGB  $00 DUALTL :- DON T CARE

* FOB  $00 PROG :- DI SABLE PROGRAW NG

*

*

*  RAMAREA |'S I N TIALI SED AS FOLLO/,

*

*  LOCATION - | NSTRUCTI QN -

*

* RAMBUB $50  $C7 STA  EPROW

* ADDR  $51 $00

* ADDR+l  $52 $20

* $53 $81 RTS

*

*  TIMER VAR ABLES

*

* LOP  $54 2 -

* TIME  $55 1 -

*

*
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CRG BOOTST

TABLE FCB $C7 ' STA EXTENDED | NSTRUCTI ON
FCB $00 ADDRESS $0020
FCB $20 .
FCB $81 "RTS | NSTRUCTI ON
FCB 2 2 PASSES THRU PRCG
FCB $01 1 n5 PROGRAMM NG PULSE OONSTANT

*

START EQU *
*

* FI RST CHECK FCR SECUR TY AND HANG | F ENABLED
*

LDA CPTI ON

AND  #990001000

BEQ NCSEC

BRA  *

THEN CGHECK PCRT D, BIT 2, TO SEE I F USER WSHES TO JUW TO
RAM CR JUMP | NTO THE BOOTLQADER PROGRAM

EE I S

NCSEC BRCLR  TEST, PCRTD, BOOT

WP RAMFL GO TO RAM PROGRAM AT $0051

*

*

*

* SET UP PORTS, TIMER RAM SUBROUTINE, AND RAM VAR ABLES

*

*

BOOT CLR SOCRL SET SO TO 8 DATA BI TS GPERATI ON
LDX #DDRA PO NT TO DDRA & INT X FOR MLTI PLY
oo , X SET PORTA TO ALL QUTPUTS
oo DDRC SET PORTC TO ALL QUTPUTS

*
LDA #990001100 GET SOCR2 INTIAL VALUE
STA SOoR2 SET UP SOCR2

*

* GET BAUD INTIAL VALLE (N B. ML NOT SUPPCRTED BY ASSEMBLER )
FCB ML X=4, A=990001100 ==> X=0, A=990110000
STA BAUD SET UP BAUD

*
LSLA INITIAL PORT C VALLE (%01100000)
STA PCRTC ENABLE ROM TURN COFF LED S, ZERQ.

* ZERO A12- A8
LDA #EPROVD GET INTIAL PCRT A (A7 - AD) VALUE
STA , X SET WP PCRT A

*

* | NUTI ALI SE RAM SUBROUTI NE AND VAR ABLES THEN JUST FILL RAM

*

MOVE LDA TABLE, X GET A BYTE FROM THE TABLE
STA RAM X MOVE | T | NTO RAM
I NCX PO NT TO THE NEXT BYTE TO BE MOVED
BNE MOVE KEEP MOVING UNTIL ALL ARE | N PLACE

*

*

*
BRCLR Pl ND5, MODES, MOVED
BRSET Pl NDB, MODES, SEC

*
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*DO THE GATE STRESS TEST

*

GTEST LDA

#3$40 EPMIST = 1, TS1: TSO = 00
PROG ENABLE GATE STRESS TEST
0, ADDR SET UP FCR ADDRESS $0120

BRCLR Pl ND4, MCDES, NOCOM

NOCOM BSR

*

ADDR+1 USE ALTERNATE ADDRESS ($01DF)
ZAP

*PROGRAM THE SECURITY BI T

*

SEC LDA
BSET
BRA
NCP

*

#$08 SET SECQRITY BI T
LAT, PRCG
GONSEC

LR EE RS SRR SEEEE SRR SRR SR EEE SRR EREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

*

Il. VER FY

V. SEQURE

WHEN COM NG
PCRT D PIN 2
PCRT D PINS

THE BOOTLQADER PROGRAM HAS 5 MCDES CF CPERATI ON

I. PROGRAM VERI FY - PERFCRVG A NCRVAL PROGRAM CYCLE FOLLONED BY A

VERI FY CYCLE WH CH HANGS | F THE EPROM | S NOT
OORRECTLY PROGRAMMED.  El THER 1ns CR 5ns PULSE
W DTH CAN BE SELECTED.

- PERFCRVBE ONLY A VER FY CYCLE WH CH HANGS | F THE EPRCM
I'S NOT CCORRECTLY PROGRAMMVED.

I, LOAD RAM - LQADS A PROGRAM FROM SO | NTO THE RAM

THEN JUWPS TO RAM TO EXECUTE THE PROGRAM

I'V. DUWP EPROM - DUMPS THE EPROM GONTENTS CF THE 705C8 TO THE SC

THE PART - PROGRAMS ONLY THE SECUR TY BIT AND THEN
El THER DCES ANOTHER VER FY (NOT THE SEC BI T)
CR HANGS IN THE DUWP EPRCM MCDE

QUT OF RESET | NTO THE BOOTLQADER PROCRAM ( ASSUM NG THAT
ALLONS YQU TO ENTER THE BOOTLQADER) THE STATE COF
3, 4 AND 5 DETERM NES VWH CH MXDE OF CPERATI ON THE

PROGRAM WLL ENTER

THE GATE STRESS TEST CAN ALSO BE | NVOKED THROUGH THE BOOTLQADER

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

| PCRT D | I
BNl Na AN ] NEDE |
T T T T e v 1o P |
I RS R R |
I R R v |
e T T o |
I 1 i 0 i 0 i GATE STRESS TEST i
T P e [ |
T T Ty T e s ey T |
YT Y T s mr T |
| ! : : |
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*

CHECK PCRT D PINS 3, 4 AND 5 TO DETERM NE WH CH MCDE TO ENTER

* % *

MOVED BRCLR Pl ND4, MODES, PRGVER DO A PROGRAM VER FY CR VER FY
BRCLR Pl ND8, MCDES, LDRAM DO A LOAD RAM - EXECUTE CYOLE
*
* DUVP THE CONTENTS OF THE 705C8 EPROM TO THE SO QUTPUT.
* ( ASSUMES ' RAMBUB CCNTAI NS $C7 )
*
DWEPR  DEC RAVEUB CHANGE ' STA' TO ' LDA' EXTENDED ($05).
DUWPIT  JSR RAVBUB READ ONE BYTE OF EPROM
WAl TTX  BROLR  TDRE, SCSR WAI TTX WAI T FCR TRANSM T REG STER TO EMPTY
STA SCDAT SEND EPROM DATA TO SERI AL CUTPUT
BSR NXTADR MOVE TO NEXT ADDRESS
BNE DUVPI T I F NOT FI NI SHED, CONTI NUE
VAT HANG WEN FI Nl SHED.

CHOOSE BETWEEN PROGRAM VERI FY AND JUST VERI FY MCDES

* % F X *

PRGVER BRSET  PI ND3, MCDES, VER FY DO A VERI FY CYCLE
BCLR PRGLED, PCRTC LI GHT ' PROGRAMWM NG LED

PROGRAM THE EPRCM W TH THE OONTENTS CF THE EXTERNAL RCM

EE I I

PRACP BSR PRGSUB PROGRAM ONE EPRCM BYTE
BSR NXTADR PQA NT TO NEXT ADDRESS
BNE PRGLCP KEEP PROGRAMM NG UNTI L DONE
STA ADDR+1 RESET LON CRDER ADDR TO $20
STA PCRTC RESET H GH CRDER ADDRESS ON PORTC TO $20
CLR ADDR RESET H GH ORDER ADDR TO $00
BSET A5, ADDRLO PUT $20 ON PCRT A
DEC LOCP DECREMENT LOCP COUNTER
BNE PRA.CP RELOAD PARAM FCR 2ND PASS

VER FY THE EPROM CONTENTS AGAI NST EXTERNAL MEMCRY.
( ASSUMES ' RAMBUB CONTAINS $C7 )

* % F X F

VERFY  LDA #1 NSTAT GET INTIAL LED STATUS FCR A VER FY
COWAR  INC RAVEUB CHANGE ' STA' TO ' ECR EXTENDED ($C8).
STA PCRTC PLACE LED AND ROM STATUS ON PORT PI NS
BSET A5, ADDRLO SET A7 - AD TO $20 (START CF EPRQV
*
CGEX  LDA DATAI N READ A BYTE FROM THE EXTERNAL MEMORY
JSR RAVEUB COVPARE TO AN EPROM BYTE
BNE * HANG | F THEY DON' T MATCH
BSR NXTADR PO NT TO NEXT ADDRESS TO BE COVPARED
BNE CHECK KEEP OHECKI NG BYTES UNTI L EPROM END
*
DONE BOLR  VFYLED PORTC | NDI CATE EPROM VER! FI ED AS OCRRECT
STOP
*
*
*
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LOAD THE RAMWTH A USER S PROGRAM VI A THE SO .

THE DATA SHOULD BE IN THE FORM CF 1 START-BIT, 8 DATA-BITS,
1 STCP-BIT. THE FI RST BYTE SHOULD BE A COUNT OF THE TOTAL NUMBER
CF BYTES TO BE SENT, | NCLUDI NG THAT BYTE. THE FI RST BYTE I S
LOADED | NTO $50 SO THE FI RST PROGRAM BYTE W LL BE LQADED | NTO
$51. THAT | S WHERE PROGRAM EXECUTI ON WLL BEG N

IF A CONT | S USED THAT IS GREATER THAN ( PROGRAM LENGTH + 1)
THEN THE RQUTI NE WLL HANG AFTER THE LAST PROGRAM BYTE | S SENT.
TH S CAN BE USED TO HOLD CFF EXECUTI ON OF THE PROGRAM UINTI L BI T-2
CF PORTD IS SET AND RESET | S ASSERTED.

¥ % 3k X F X X X X X X F

*

LDRAM LDX #RAM PO NT TO START CF RAM
WAl TRX BRCLR RDRF, SCSR WAITRX WAIT FOR RX REA STER TO FI LL
LDA SCDAT  READ DATA BYTE FRCM RX REQ STER
STA , X STCRE THE DATA I N RAM
I NCX MOVE TO NEXT RAM LOCATI ON
DEC RAM DECREMENT THE PROGRAM S| ZE COUNTER (1st BYTE)
BNE WAI TRX | F ENTI RE PROGRAM NOT' LQADED, CONTI NUE
JMPRAM JMP RAMFL  JUWP TO THE PROGRAM I N THE RAM
*

hhkkhhkhkdhhkhdhhdhhdhdhdhhdhhdddhdhdhdhddhddrdddhdddhdddddrhdrdddrdhdrddrrdrxrdrddxd

* *
* SUBROUTI NES *
* *

LR R E RS E SR RS EEE SRR SRR SR EEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

*

* PROGRAM AN EPRCM ADDRESS W TH DATA RECEl VED FROM PCRTB.
* THE ADDRESS TO BE PROGRAMMED SHOULD BE PLACED | N LOCATI ON
"ADDR & ' ADDR+1'.

*
*
*

PRGSUB  LDA DATAI N READ DATA FROM PCRTB
BEQ  SKIP RETURN | F EQUAL TO ERASED STATE ($00)
*
ZAPSUB  BSR ZAP
QLR PROG REMOVE Vpp FROM O RCU T
* CLEAR THE LAT BI T
SKI P RTS
*
zAP BSET  LAT, PROG
JSR RAVBLB WR TE ONE BYTE CF DATA
ZAPSEC ~ BSET  EPQV| PROG APPLY Vpp TO O ROU T
LDA TIME GET PROGRAMV NG PULSE LENGTH
IR EEE S S SRR S S S S EEEEEEEEEE SRR EREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES]
*
*
* DELAY N n SUBROUTINE. ON ENTRY, ACCUMULATCR SHOULD QONTAI N THE
* TIME DELAY WANTED | N M LLI SECONDS. AT THE END OF THE DELAY BI T
* 'QLWL' WLL BE CLOCKED TO THE ' TOW PIN
* ( ASSUMES 2Mz OSCI LLATCR FREQUENCY ).
*
*
DELNVE  LDX  #3$A6 1 M5 | N\ER LOCP
MBL DECX
BAE  MBL
DECA DECREMENT CUTER LOCP
BNE  DELNVB
RTS RETURN AFTER WANTED DELAY

OONSEC STA CPTI ON
BSR ZAPSEC
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*

*  NXTADR SUBROUTI NE

*

*  OOVPUTES NEXT EPRCM ADDRESS TO BE PROGRAMMED, VER! FI ED, CR DUVPED.

* PUTS TH S ADDRESS ON PORTS A (LS BYTE) AND C (MBS BYTE) AND

*  UPDATES RAVBUB ALSQ SKIPS THE RAM BOOTSTRAP AND UNUSED AREAS.

* RETURNS WTH Z=1 | F THE COVPUTED ADDRESS |'S = $2000, MEAN NG THAT

* A PASS THROUGH THE MEMCRY MAP HAS BEEN COMPLETED. OTHERW SE Z=0.

*

NXTADR  LDA  ADDR GET M8, BYTE OF LAST ADDRESS USED
BNE  NOTO4F BRANCH | F NOT | N PAGE ZERO EPROM AREA
LDX  ADDR¢l GET LS. BYTE OF LAST ADDRESS USED
CPX  #RAMIL LAST BYTE OF PAGE ZERO EPROWP
BNE  NOTO4F BRANCH | F NOT $004F

MJUST HAVE JUST ACCESSED LAST PACE ZERO EPRCM LCCATION | F HERE SO
FORCE NEXT ADDRESS | NCREMENT TO PO NT TO MAI N EPROM AREA AT $0100.

* X X X

LDX #$0100- 1 PO NT TO ADDRESS BELOWN THE ONE WANTED
STX ADDR+1 PLACE | N LOCATI CN TO BE | NCREMENTED
STX ADDRLO PRESET PCRTA PR OR TO | NCREMENT

*

* 16 BI' T ADDRESS | NCREMENT

*

NOTO4F I NC ADDR+1 | NCREMENT LS. ADDRESS BYTE
I NC ADDRLO UPDATE LS. ADDRESS AT PCRT A
BNE AOBACK RETURN | F A PAGE BOUNDARY NOTI' REACHED
I NCA I NCREMENT MB. ADDRESS

LOK QUT FCR HAVI NG GONE THRQUGH THE ENTI RE MEMCRY VAP.

aw #$20 WAS THAT THE END OF MEMORY ( $1FFF )?
BEQ AOBACK EXIT WTH Z=1 |IF THE END WAS REACHED.

LOK QUT FOR HAVI NG ACCESSED THE LAST LOCATION I N THE MAI N BLOCK

aw #$1F WAS THAT THE END CF THE NMAI N BLOCK
BNE I NVAI N BRANCH | F STILL WTH N THE MAI N BLOCK

SKIP OVER THE UNUSED AND BOOTSTRAP AREAS

LDX #$FO FCRCE LS. ADDRESS BYTE TO $FO
STX ADDR¥1 :
STX ADDRLO MAKE SURE PCRT A GETS UPDATED AS WELL
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Mask Set Errata 1
68HC705C8AMSE1
68HC705C8A 8-Bit Microcontroller Unit

INTRODUCTION

This errata provides information pertaining to security bit programming applicable to the
following 68HC705C8A MCU mask set devices.

« OE20T
« 1E20T
o« 2E20T
« 2E79R
« OE97N

MCU DEVICE MASK SET IDENTIFICATION

The mask set is identified by a 4-character code consisting of a letter, two numerical
digits, and a letter (for example, E20T). Slight variations to the mask set identification
code may result in an optional numerical digit preceding the standard 4-character code
(for example, 2E20T).

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.
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SECURITY BIT PROGRAMMING

When programming the security bit on the 6BHC705C8A, it is required that either a
higher programming voltage (Vpp) or a longer programming time be applied.

Recommended programming time for masks covered in this document is 200 ms with a
Vpp Of 15 volts. Do not apply a Vp, of over 16.5 volts when programming. A series

resistor is not needed for I, current limiting.

If using the evaluation module (EVM) board to program the security bit, Vpp should be
set at 16.5 volts.

NOTE: Future revisions of the 68HC705C8A will require the normally specified
programming time and voltage when programming the security bit.

Above recommendations apply only to the security bit programming and not to
programming the EPROM array. Please use the normally specified programming
voltage and time when programming the EPROM array.
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Mask Set Errata 1
68HC705C8AMSE2 (R1)
68HC705C8A 8-Bit Microcontroller Unit

INTRODUCTION

This errata provides information pertaining to the extra Iy current draw related to
PORTD and is applicable to the following 6BHC705C8A MCU mask set devices.

 1E20T
o 2E20T
« 3E20T
« 2E79R
« 3E79R

MCU DEVICE MASK SET IDENTIFICATION

The mask set is identified by a 4-character code consisting of a letter, two numerical
digits, and a letter (for example, E20T). Slight variations to the mask set identification
code may result in an optional numerical digit preceding the standard 4-character code
(for example, 2E20T).

MCU DEVICE DATE CODES

Device markings indicate the week of manufacture and the mask set. 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.
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ADDITIONAL Ipp CURRENT DRAW

| When reading PORTD, a condition exists that causes additional Ipp current to be drawn .
If any pin on PORTD transitions from a logic zero to a logic one, current through Vpp
increases by approximately 300 pA. However, this does not affect pin leakage. Also, the
actual read of PORTD is not affected. This condition cannot be cleared or reset, but
powering the part down will return it to its initial condition.

The transition from logic zero to a logic one condition will cause a violation in the stop
lpp specification and may cause a violation in the wait Ipp specification depending on

the frequency and voltage of operation. The operating Ipp will remain within specification.

For low-power or current-sensitive applications, it is recommended not to transition
PORTD pins.

| This condition will be fixed in future mask revisions of the 68HC705C8A. However, to
make the MC68HC705C8A compatible with other C Family parts, the new mask revision
will require that all input pins be tied to either a logic one or logic zero. The input pins
should not be left floating.
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