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TECHNICAL UPDATE

MC68HC705J3

Modules
Computer Operating Properly (COP)
COPOCOPRT2
Revision History
Date Revision Description
7/16/95 1.00 Includes tracker HC705K1.005R2.

COP Timeout Test

Reference Document: Not applicable

Tracker Number: HC705K1.005

Revision: 2.00

This program tests the timeout on the COP module COPOCOPRT?2 and can be used on
any MCU in the HCO5 Family that has the COPOCOPRT2 module. The MC68HC705K1
was used to verify operation. Memory and reset vectors may need to be changed to

work properly with a particular MCU.

LR R R R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

Revi si on:
Date: My

Assenbl ed

*

Rev

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

1.00
25, 1993

Witten By: Mark G enewi nkel

Program Nane: 7K1_QOCOP. ASM ( CCP Test on the HC705K1 )

Mot orol a CSI C Applications

Under: P&E M croconput er Systens | ASM5

1.00 03/ 26/ 93

R R S S S R R R R R R R

Revi sion H story

kkhkhkkkhhkkdhhdhhdhhdhddhddhhkdhrdrrdxx

*

MR d enew nkel

Initial Rel ease

MOTOROLA
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khkkkhkhkkkhhkkhkhhkkhhhkkhhhkkhhkhkhhkkhhhkkhhhkkhhhkkhhkkhhhkkhhkkhhhdhkhdhkkhhhkkdhhkdhkkkhhkrhkkhkx*%

*
* Program Descri ption:
*
* This programis a sinple routine that tests the COP
* ti meout on the HC705K1 MU, The HC705K1 was programred
* with the MBBHC705KI CS board. The part was then tested
* for OOP resets on a protoboard. If the OGCP i s working
* correctly, PortAwll toggle on approxinately
* 1/2 sec intervals.
*
IR R R RS R R R R RS SRR RS SRR R R SRR R R R R R R R R R RS SRR R R RS EEEEEEEEEEEEEEEESE]
PCRTA equ $00
DDRA equ $04
MR equ $17
ORG MCR
DB $01 ;enabl e CCP
ORG $200
START |da #SFF ;make port A all output
sta DDRA ;
com $EO ; conpl ement  RAM nem $EO
| da $EO ; ACCA <- ($E0)
sta PORTA ;port A <- (ACCA
DONE NCP ;branch into an infinite | oop
BRA DONE ;waiting for a COP timeout
CRG $03FE ;define reset vector
DwW START
MOTOROLA
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MC68HC705J3

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 (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.

Modules

MOTOROLA
Page 5



MC68HC705J3

| 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; HC05J3/705J3 Technical Data - MC68HC05J3/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 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.

MOTOROLA Modules
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MC68HC705J3

| 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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MC68HC705J3

Timer
TIM1IC10C_A

Revision History

Date Revision Description
717195 1.00 Includes trackers HC05C4.002R2, HC05C4.003R2, and
HC705P9.005R2.
7/19/95 1.1 HC705P9.005R2 revised to HC705P9.005R3.

Input Capture/Output Compare Code Snippet

Reference Document: Not applicable
Tracker Number: HC05C4.002 Revision: 2.00

kkkkkkkkkkkkkkkkkkkkkkkkkhkkkhkkkkkkkkkkkkhkkkhkkkhkkkkkkkkkkhkkhkkkhkkkkkkkkk

Program Nane: | COCC4. ASM
Revision: 1.0
Date: 9/6/93

Witten By: Mark Johnson
Mot orol a CSI C Applications

E R I S T I I

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

kkhkkhkkkhhkkkhhkkhhkkhhkdhkkdhkkkdhkkkhhkkkdhx*x

* Revi sion H story *

EREEEEEEEEEEEEEEEEEEEEEEEEEEEREEES

Revision 1.00 9/1/93 Oiginal Rel ease

hkhkkkhhkkkhhkkhhhkkhhhkkhhkhdhhkhhhkkhhhkhhhkkhhhdhhhhkhhhkdhhdhhdhkhhhkdhdxdhkhkrdxx*x

Pr ogr am Descri pti on:

This was witten for the timer 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 Techni cal Databook for the appropriate part for this
nmenory 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 TCMWP pin and then the entire
process is repeat ed.

ECE I N S T I B B B N B N N S A I B B R S )

MOTOROLA Modules
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MC68HC705J3

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
TCGWP 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 R E RS R RS S S SR SRR SRS SR SRR SRR EREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESS

* 0% 3k 3k 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 A data dir. reg.
ter equ $12 ;tinmer control register
tsr equ $13 ;timer status register
i npcaph equ $14 ;input capture (MVBB)
i npcapl equ $15 ;input capture (LSB)
out conph equ $16 ; out put conpare (MSB)
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 nni ng 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 low 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 OLVL val ues
bra | oop ;repeat process indefinitely
*
* Reset vector setup
*
org $lffe
fdb start
MOTOROLA Modules
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MC68HC705J3

Interrupt Driven Output Compare Code

Reference Document: MC68HC05C4 Advance Information Data Sheet,
MC68HCO05C4/D (ADI-991-R2), page 4-7

Tracker Number: HC05C4.003 Revision: 2.00

The following code uses the output compare function driven by an interrupt to produce a
square wave. The code was tested with an MC68HC705C8 on the HCO5EVM board and
will work on an MC68HCO05CA4.

hhhkkhhhkdhhhdhhhhhdhddhhdhdddhdhddhddddddddhdddddddddrdddxdddxdhdddrrdrxddxd

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

Program Name: 7C8_QOO . ASM ( Square wave generation on QO
Revi sion: 1.00
Date: Septenber 29, 1993

Witten By: Mark d enewi nkel

Mot orol a CSI C Appl i cations

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

kkhkkkkhhkkkhhkkkhhkkkhhkkhkhhkkhhhkkhhkkhkhkkrhkxkk%x

* Revi sion H story *

EE R R EEEEEEEEEEEEEEEEEEEEEEEEEE SR

Rev 1.00 09/ 29/ 93 MR d enewi nkel
Initial Rel ease

hhkkkhhkhdhhhdhhhhhdhddhhdhddhdhdhdhdhddddddrdhddddddxdddrdddddrddrddrrdrddx

Program Descri pti on:

This was witten for the timer nodule TIMICLOC A and tested
on the HXO5C4. 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.

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 sone
nodi fication, this routine can performpul se width
nodul at i on.

Use the HC705C8 resident MU on the HOO5EVMt o
run this test.

Downl oad the program

Make sure the PCis at $1000. Type QQ

OR hit USER RESET on the EWM

Look at pin #35 of header J19. This is the Tiner
Conpare Qutput pin (TOW) of the tiner. You shoul d
see a 3.906kHz square wave on this pin with a
256 usec peri od.

Press ABORT on the EVMto halt program executi on.

khkkkhhkkhkkhhkkhhhkkhhhkdhhdhhdhhkhhdhdhhdhdddhdddxdhhdhddhddhdddxdhdxdhrddrrdxxd*%

MOTOROLA Modules

Page 10



* k%

MC68HC705J3

Equates for 705C8

TCR equ $12 ;timer ctrl reg
TSR equ $13 ;tinmer status reg
OCH equ $16 ;out put 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
xRk Start of program xRk
org $1000 ;start of user code
START |da #%541 ;out put conpare interrupt
; enabl ed, output level O
sta TCR ;store to tiner ctrl reg
cli ;clear the | bit in CCR
DUMLCCP bra DUMLCCP ;dumy | oop waiting for
; timer interrupt
*kx Interrupt Service Routine e
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
* Add 64 counts to timer counter reg
* Wth a 2 Mz internal bus clock, the tiner count
* period is 2 usec. 64 counts of the tiner counter
* w || produce a square wave hal f cycle of 128 usecs.
| da #$40 ;1 oad #$40 into acca
add oL ;add OCL to ACCA
sta TEMP ;store res to tenp | oc
| da #$00 ;add $00 to out conp hi
adc CCH ; with carry
sta OCH ;store res to out conp hi
| da TEMP ;Store tenp to out
sta oL ; conp | ow
rti ;return frominterrupt
i Set up vectors
org $1FF8 ;define tiner
dw Qad SR ; interrupt vector
org $1FFE ;define reset vector
dw START
MOTOROLA Modules
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MC68HC705J3

Input Capture Test

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

This input capture test was written for the timer module TIM1IC10OC_A and was tested
on the MC68HC705P9. To use this test properly with other MCUs in the HCO5 Family,
reset vectors and memory map equates may have to be changed.

For memory map information on specific parts, refer to the applicable technical data
book for the part.

IR RS E RS RS SRS S SR SRS SRR SRR E SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

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

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

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

R R R R R R R R R Rk Rk Sk R

* Revi sion H story *

kkhkhkkkhhkkkhhkkkhhkkkhhkkhkhhkkhhhkkhhkkhhkkrkhkkk%x

Rev 1.00 06/ 07/ 93 MR Q enew nkel
Initial Rel ease

LR R RS SRS S SRR RS RS 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 nmenory nmap equates may have to be changed.
See the Technical Databook for the appropriate part for this
nenory 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 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
| ocation $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.

F 0% 3k kX o kX F 3k X o 3k X F 3k X F kX F 3k X F X X X X X X X X X X X X X X F F

MOTOROLA Modules
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MC68HC705J3

* 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 autonatically when
* readi ng those | ocations to display in the
* emul at or wi ndow.
*
IR R R R SRR R R RS SRR RS SRR R R SRR R R R R R R R R R R SRR R R R RS EEEEEEEEEEEEEEEESES
* Rk Equat es
PCRTA EQU $00
PCRTB EQU $01
PCRTC EQU $02
DDRA EQU $04
DDRB EQU $05
DDRC EQU $06
DDRD EQU $07
TCR EQU $12
TSR EQU $13
I CRH EQU $14
I CRL EQU $15
TEMP1 EQU $0080
TEMP2  EQU $0081
TEMP3  EQU $0082
TEMP4  EQU $0083
xRk Start of code
CRG $0100 ;start of program
START LDA #SFF
STA PCRTA ;PortAis $FF
LDA #$00
STA DDRD ;PortD is input
LDA #SFF
STA DDRA ;Port Ais output
STA DDRC
LDA #3$00
STA TCR ;set InCap to fall edge
LDA TSR ;look at tsr
LDA I CRL ;look at input reg | ow
;this clears any flags
LDA #$00 ;falling edge created
STA PORTA ;. on PortD TCAP
LOCP LDA TSR ;wait in loop for flag
AND #$80 i to be set
BEQ LooP
LDA | CRH cwite counter val ues
STA TEMPL ;in menory
LDA I CRL
STA TEMP2
LDA #$02 ;set InCap to rising edge
STA TR
LDA #SFF ;rising edge created
STA PCORTA ;. on PortD TCAP
MOTOROLA Modules
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LoCcP2  LDA
BEQ
LDA
STA
LDA
STA

LOCP3 NCP
BRA

MOTOROLA

TSR
#$80
LOOP2

I CRH
TEMP3
I CRL
TEMPA

LOCP3

;wait in loop for flag
;. to be set

;wite counter val ues
;in menory

MC68HC705J3

Modules
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MC68HC705J3

Part Specific

MCG68HC705J3
HC705J3

Revision History

Date Revision Description

7/16/95 1.00 Includes tracker HC705J3.002, HC705J3.004, and
HC705J3.005.

Programming Voltage
Reference Document: MC68HCO05J3/D, page 1.

Tracker Number: HC705J3.002 Revision: 1.00

The programming voltage (Vpp) for the MC68HC705J3 is 16.5 volts.

Bootloader Code

Reference Document: Not applicable
Tracker Number: HC705J3.004 Revision: 1.00

This bootloader listing applies to these two mask sets for the MC68HC705J3:
. OE23B
. 1E23B

ER R R R Sk R R R R S R o o kS S S S S R S

68HC705J3 EPROM BOOTLQADER PROGRAM

*
*
Modi fied fromJ2 Loader 7-APR- 92 *
jnk - Mt rmunich *

This version:- 5/30/90 - REV 2 *
Ti m ng del ays based on 2 Mz bus *
REV 1 was never used *
REV 3 - fixed drain stress, made prog *
time 4 ms. NCON 3/26/91 *

*

*
*
*
*
*
*
*
*
*
*
*
EEEE RS EEEEEEEEE SRS SRR SR SRR SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEE S

MOTOROLA Part Specific
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*

* 1/O DEFINTIONS

*

PORTA EQU  $00 PORT
PORTB EQU  $01 PORT
DORA  EQU  $04 PORT
DORB  EQU  $05 PORT

*

* EPROM OONTRCL REQ STER

*

PROG EQU $1C EPRCM CONTRCL

W > w >
3823

EPTST EQU $40 Epr om Test

EPTSI EQ $10 Test select bit 1

EPTSO EQU $08 Test select bit 0

ELAT EQU $04 Epromlatch bit

ELATB EQ 2

EPGM  EQU $01 PROG BITO; - Vpp GONTRQL BI T
EPGVB EQU 0

*

* MEMORY VAP DEFI NI TI ONS

*

RAM EQU $80 BEG NN NG OF RAM
SWV EQU RAM-4 Sof tware interrupt
| RQV EQU RAME7 | RQ & KEYB Vect or
T8INT EQ RAM+10 Core timer

T16CAP EQU RAMF13  t16 input capture

Ti6Gw EQU RAMF16  t16 output conpare

Ti60OWL EQU RAMF19  t16 overfl ow

NUSEDL EQU RAMF22  Not used | NT3

MORADR EQU $0F00 Address of mask option register
BOOTST EQU $0F01 START OF BOOTSTRAP ROM AREA
BOOTV EQU $OFEO START OF BOOTSTRAP VECTCR AREA
VECTOR EQU $OFFO START CF USER VECTOR AREA

*

* RAM VAR ABLES

*

CRG RAM
*
RAVSUB RWB 1 LOCATI ON GF RAM SUBROUTI NE
ADDR RVB 3 EXTENDED ADDRESS FOR RAM SUBRCUTI NE
TEMP RVB 1 TEMPCRARY RAM LOCATI CN
SAVA RVB 1 TEMPCORARY LOCATION FCR ACC. A
SAVE RVB 1 ANOTHER TEMPCRARY LOCATI ON FCR ACC.

*

* PCRT A DEFINTIONS

*

DATAIN EQU PCRTA RCM DATA | NPUT PCRT
*

* PCRT B DEFI N TI ONS

*

SYNC  EQ 0 PBO, SYNC | NPUT

MDEL EQ 2 PB2

MDE2 EQ 3 PB3

RST EQU 4 COUNTER RESET

aK EQU 5 COUNTER CLK'

VFYLED EQU 3 BIT 3 DRVES 'VER FY LED

PRALED EQU 2 BIT 2 DRIVES ' PROGRAM NG LED
page

* M SCELLANEQUS DEFI N TI ONS

*

ERASED EQU $00 VALUE CF AN ERASED EPROM BYTE

I NSTAT EQU 990111100 | N TIAL PORT B STATUS

TEST EQU 1 PCRTB BIT1; - '1' QGO BOOT, ' 0' QO $81 (RAV)
TSTREG EQU $1F TEST REG STER

*

MOTOROLA

MC68HC705J3

Part Specific
Page 16



khkkkhkhkkkhhkkhkhhkkhhhkkhhhkkhhhkhhkhkhhkkhhhkkhhhkhhkhhhkkhhhkhhhdhhdhkkhhhkkdhhdhhkkhhkrdkxkhhkkxkdhkxdx*x

*
* I NI TI AL REQ STER VALUES
* FCB %0000000 PCRT A :- ROM DATA | NPUT
* FCB % 101000 PCRT B :- COUNTER I N RESET
* FCB 990000000 PCRT A DDR :- ALL I NPUTS
* FCB % 111100 PCRT B DDR :- PB0O,1 ARE USED AS | NPUT
*
*  RAMAREA IS INTIALI SED AS FOLLOAG;
*
* LCOCATI ON - I NSTRUCTI ON -
*
* RAMBUB $80 $C7 STA  ext ended
* ADDR $81 $00
* ADDR+1 $82 $00
* $83 $81 RTS
*
*
IR EEE S SRR RS S S S EEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES]
page
CRG MCRADR
FCB 0 just for programmng
RG BOOTST
*
TABLE FCB $c7 ' STA EXTENDED | NSTRUCTI ON
FCB $00 ADDRESS $0000
FCB $00 .
FCB $81 "RTS | NSTRUCTI ON
TABEND EQU *
*
START EQU *
*
* CHECK PCRT B, BIT 1 TO SEE | F USER WSHES TO JUW TO
* RAM CR JUWP | NTO THE BOOTLQADER PROGRAM
*
*
BRSET  TEST, PORTB, BOOT
JMP RAM1 @0 TO RAM PROGRAM AT $0081
*
* SET UP PORTS, RAM SUBROUTI NE, AND RAM VAR ABLES
*
*

BOOT EQU *

*

I NI TI ALI SE RAM SUBROUTI NE AND VAR ABLES

LDX #TABEND- TABLE- 1

MOVE LDA TABLE, X CET A BYTE FROM THE TABLE
STA RAM X MOVE | T | NTO RAM
DECX PA NT TO THE NEXT BYTE TO BE MOVED
BPL MOVE KEEP MOVI NG UNTI L ALL ARE I N PLACE

BRSET  MIDEL, PCRTB, NAYPRG
BRSET  MODE2, PCRTB, VER FY

*

* DUMP EPROM CONTENTS

*

DUWE  BSR INT

BSR I NC700 BUWP OCOUNTER TO START CF EPRCM

caom DDRA MAKE PCRT A ALL QUTPUT

DEC RAVBUB PUT " LDA EXTENDED | N RAMVBUB ($C6)
DLACP ISR RAVBUB CGET DATA STARTI NG AT $0700

STA PCRTA PUT DATA ON PCRT A

JSR NXTADR BUWP ADDRESS

BNE DLaCcP EXIT | F END ADDRESS
MOTOROLA
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WAIT

*

MAYPRG BRSET  MODE2, PCRTB, PRGVERF
BRSET  SYNC, PORTB, DTEST

*

*DO THE GATE STRESS TEST

GIEST LDA #EPTST EPTST=1, TS1: TS0=0:0

NOCOM  STA PRCG ENABLE GATE STRESS TEST
TXA WR TE $FF DATA (MAINLY FOR DRAI N STRESS)
BSR ZAP
WA T

* DO THE DRAI N STRESS TEST

*

DIEST LDA #EPTST| EPTSO EPTST=1, TS1:TS0=0:1
BRA NOCOM
page

LR EE RS SRR S S SRS RS EEEE SRR SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE ST

THE BOOTLQADER PROGRAM HAS 3 MCDES CF CPERATI ON

| . PROGRAM VERI FY - PERFCRVB 1 NCRVAL PROGRAM CYCLES FOLLOWED BY A
VERI FY CYCLE WH CH HANGS | F THE EPROM | S NOT
OORRECTLY PROGRANMED.

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

I, DUW EPROM - DUMPS THE EPROM CONTENTS OF THE 705J1 TO PCRT A
WHEN COM NG QUT OF RESET | NTO THE BOOTLQADER PROGRAM ( ASSUM NG THAT
PORT B PIN 1 ALLONS YOU TO ENTER THE BOOTLQADER) THE STATE CF
PCRT B PINS 3 AND 2 DETERM NES WH CH MCDE CF CPERATI ON THE
PROGRAM WLL ENTER

THE GATE AND DRAI N STRESS TESTS CAN ALSO BE | NVCKED THROUGH THE BOOTLQADER

| PCRT B | |
--------------- [---------] MDE |
| PPINO| PIN2 | PIN3 | |
|------- RS [ R pep—— O e e |
|  SYNC | 1 [ 1 | PROGRAM VER FY 1.5 ns PULSE |
|------- Fomm e o - e e o o |
|  SYNC | 0 [ 1 | VER FY |
[------- Fommmm - Fommm - L R |
|  SYNC | 0 | 0 | DUWP EPRCM |
| + + + |
| 0 | 1 [ 0 | GATE STRESS TEST |
|------- Fomm e o e e o o |
| 1 | 1 I 0 I
i i :

khkkkhkhkkkhhkkhhhkkhhhkhhhkhhkhhhkhhhkkhhhkkhhhdhhhhhhhkdhhdhhdhkhhhdhddhrkdhrrdxdhxrhxk

ECE I I B B I B B S S R I B B N B N N N B I R N I N B N ]
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* | NCREMENT COUNTER BY $700

*

INC700 LDA #7

STA SAVE SAVE ACC.
I NC100 CLRA

BCLR RST, PCRTB REMOVE RESET FROM COUNTER
BUWP JSR NXTADR

LDA SAVA RECOVER ACCUMULATCR
INCFF  DECA

BNE BUWP

DEC SAVE

BNE I NC100

RTS

*

* ADVANCE GCOUNTER

*

ADCNT  BCLR CLK, PCRTB PULSE COUNTER
BRSET  SYNC, PCRTB, * WAI T FOR SYNC PULSE
LDX DATAI N CET DATA
STX TEMP SAVE DATA
BSET CLK, PORTB
RTS
page

khkkkhhkkkhhkkhhhkkhhhkkhhhkkhhhkhhkkhhhkkhhhkkhhhdhkhdhkhhhkkdhhdhhdhkhhkrhdxdhk*x*%

* INTIALI ZE PCRTB AND | TS DDR

LEEE RS E SRS SRS EEEE SRR EREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESE]

INT  EQU *
LDA #990111100

INTV STA DDRB PB2-5 QUTPUT

INT1 LDA #| NSTAT CET INTI AL STATE FCR PCRTB
STA PCRTB
RTS

*

* PROGRAM THE EPRCM W TH THE OONTENTS CF THE EXTERNAL RCM

*

PRGVERF BSR INT
BALR PRG.ED, PCRTB LI GHT ' PROGRAM NG LED

*
BSR I NC700

*

PRA.CP BSR PRGSUB PROGRAM ONE EPRCM BYTE
BSR NXTADR PA NT TO NEXT ADDRESS
BNE PRACP KEEP PROGRAMM NG UNTI L DONE
CLR ADDR RESET H GH CRDER ADDR TO $02
BSR INT1

BRA VER FY1

*
hhkkkhhkhhhkhdhhhdhhdhhhdhhdhhdddhhdhhddhdrhdrddhdrddrhddrddrdhrhdrrdrrdxx

*

* VERI FY THE EPROM CONTENTS AGAI NST EXTERNAL MEMCRY.

* ( ASSUMES ' RAVBUB COCNTAI NS $C7 )
*
VER FY LDA #990111000 KEEP ' PROG PIN AS | NPUT
BSR INTV
VER FY1 | NC RAVBUB CHANGE ' STA' TO ' ECR  EXTENDED ($C8).
*
BSR I NC700
*
CGEX  LDA TEMP GET DATA
JSR RAVBUB 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 EPRCM END
MOTOROLA Part Specific
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*

DONE BCLR VFYLED, PCRTB | NDI CATE EPROM VERI FI ED AS OCRRECT

WA T HANG

page
IR RS S E SRS EEE SRR SRS SR SRS LSRR SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEE SRS
* *
* SUBROUTI NES *
* *

khkkhkhkkkhhkkhkkhhkkhhhkkhhhkhhhkhhkkhhhkkhhhkkhhhkkhhkhdhhkhhhkkhhhdhkhdhkhhhkkhhkkdhhkkhhkrdkhhkxhhkx*

*

* PROGRAM AN EPROM ADDRESS W TH DATA RECEI VED FROM PCRTB.
* THE ADDRESS TO BE PROGRAMMED SHOULD BE PLACED | N LOCATI CN
* ' ADDR & ' ADDR¥1' .
*
*
PRGSUB LDA TEMP GET DATA BYTE
BEQ  SKIP RETURN | F EQUAL TO ERASED STATE ( $00)
*
ZAPSLB  BSR znP
BALR  EPQVB, PROG REMOVE Vpp FROM CIRCU T
BOLR  ELATB, PROG CLEAR THE LAT BIT
SKIP  RTS
*
P BSET  ELATB, PROG
JSR RAVBUB WR TE O\E BYTE OF DATA
BSET  EPQVB, PROG APPLY Vpp TOCRCU T
LDA #8 4 M5 PROGRAWM NG PULSE LENGTH

IR E RS SRR S S SRS SRR EEEEEEEEEEE SR EEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEESS

DELAY N n8 SUBROUTI NE. ON ENTRY, ACCUMULATCR SHOULD CCNTAI N
2xTI ME DELAY WANTED | N M LLI SECONDS.
( ASSUMES 4Miz OSCl LLATOR FREQUENCY ).

E o I I I

DELNVS LDX  #3A6 0.5 M5 | NNER LOCOP
MBL DECX

BNE  MBL

DECA DECREMENT CUTER LOCP

BNED ELNVB

RTS RETURN AFTER WANTED DELAY

page
khkkhhkkhhkkhdhhkhhhkdhhhkdhhdhhhhhdhhdhhdhhdhddhhdhhdhddhhdhdddxdhddhrdxrdxddx*
*
* NXTADR SUBROUTI NE
*
*  COVPUTES NEXT EPROM ADDRESS TO BE PROGRAWED, VER FIED, OR DUMPED.
* | NOREMENTS THE COUNTER ACOCRDI NGLY.
*  UPDATES RAVBUB ALSQ SKI PS THE RAM BOOTSTRAP AND UNUSED AREAS.
* RETURNS WTH Z=1 | F THE COVPUTED ADDRESS |'S = $0800, MEANI NG THAT
* A PASS THROUGH THE MEMORY MAP HAS BEEN COMPLETED. OTHERW SE Z=0.
*

NXTADR STA SAVA

BSR ADCNT | NCREVENT COUNTER AND GET DATA
INC ADDR¥1 | NCREMENT LS. ADDRESS BYTE
BNE OMR CHECK FOR MOR ADDRESS ( $F00)

I NC ADDR | NCREVENT MB. ADDRESS

*

* LOOK QUT FOR HAVI NG GONE THRAQUGH THE ENTI RE MEMCRY VAP,

*

CMR  LDA ADDR READ MB. ADDRESS
aw #$10 WAS THAT THE END OF MEMORY ( $OFFF )?
BEQ QOBACKL EX'T WTH Zz=1 | F THE END WAS REACHED.
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* LOK AQUT FCR HAVI NG ACCESSED THE LAST LOCATION IN THE MAI N BLOCK

*

aw #$0F WAS THAT THE END CF THE NAI N BLOCK
BNE ABACK BRANCH | F STILL WTH N THE MAI N BLOCK
LDA ADDR+1 CHECK FOR LS. ADDRESS = $01

aw #1

BNE ABACK

*

* SKI P OVER THE BOOTSTRAP AREAS

*

LA LDA #239
LX JSR ADCNT
DECA
BNE LX
*
INVAIN LDA #$FO0 FORCE LS. ADDRESS BYTE TO $FO
STA ADDR+1 .
QBACK LDA TEMP CET DATA BYTE
LDX #1 CLEAR Z BI T
A@BACK1 RTS
R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R EEEEEEEEEE R R
*
ZMB BQOOTV- 1-* Fill with zeroes

CRG BOOTV- 1
GKSW FCB 0

CRG  BOOIV

FDB NUSEDL
FDB T160WL
FDB T16QOW
FDB T16CAP
FDB T8I NT

FDB | RV
FDB SWV
RESET  FDB START RESET VECTCR
*
END

COP Documentation Errata

Reference Document: MC68HC05J3/705J3 Technical Data book,
MC68HCO05J3/D, page 1-3

Tracker Number: HC705J3.005 Revision: 1.00

On page 1-3 of the MC68HC05J3 Technical Data book, incorrect information concerning
the COP bit in the MOR register of the MC68HC705J3 is included.

Currently, the incorrect wording reads:
1 (set) — COP watchdog timer is disabled.

0 (clear) — COP watchdog timer is enabled.

Replace it with this correct wording:
1 (set) — COP watchdog timer is enabled.

0 (clear) — COP watchdog timer is disabled.
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