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Edit Date: 08/02/83

File: BootROM. TEXT
Purposce: This is the main flou far the Lisa 1. 75 Boot ROM
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*
i
H
B
i
H

i
i

. PROC BootROM, 0
.raf MakeDesk
ROMO EQU $00000000 Locatnun of ROM
ROM1 EQU $00020000 .Lucatlon of secend ROM
ROMS ize EQU $O0007FFF ;Size of wach ROM
VideoMemory EQU  $00000000 ,anaeton of Video Memery
VidSize EQU $00020000 ;15ize of Video Memory .
LEDan EQU $00003000 s Turn on  LED on CPU BOARD, disable Ssrial Pore A
LEDoff EQU $0000300C . ;Turn off LED on CPU BOARD, enable Serial Part A
; . | -
move. L (SP )+, AD ; save. Feturn Address:

movem. |  d0-d7/a0-aB,-{tp) ;Save svaryonse
: Set axception vector pointer to defaults (n ROM o
LEA RESETO, AO ;Init new Exception Btsq AWK KR MW HOMHEN SR
AOH K MQVE. L (aO),VBR 3 RO e St R R SR K S R R S S O R e

Set stack tao video memory

tst. b LEDon ; Turn an CPU board LED

; Set Lisa Video mode.
move. | #ROMO, al ;Addrass of ROM for Chccksum test
mave. | SROMS ize, dl sLangth of ROM
lea ROMODone, a0 ,Rnturn address, can not use the stack
bra CheckSum 3Go verify the ch-ckqum of first ROM
ROMODone
H /
move. | #ROM1, al Addr-s: of ROM: far Checksum test
move. | #ROMS ize, d1 ; Langth of ROM
lea ROM1Done, a0 -Rﬂturn addreszs, can not use the stack
bra CheckSum ;Go verify the checksum of second ROM
ROM1Done '
move. 1 #VideoMemory, sl ; Address of Video memary
mave. | #VidSize,dl sLength of Video“memary
lea VidMDone, a0 ;Return address, can not use the stack
bra VidMem * $Go do video memory test
VidMDone
H .
mova. #VideaMemary, sl ; Address of Video memory
move. 1 8VidSize,dl jLength of Video memaory
lea VidPMDone, a0 ; Return addross. can nat use the stack
bra V idPMem ;Go do vld’u memory pnrl:g test
VidPMDonas

t

Write screen acea :o all ones
Rést of screen memory to all zeraos

jsr Mak eDesk “iMake 8 desktep

H 2l .
mave. b #l,d0 « Timer #1 tlttﬁilcvci 6). ' *
bsr Timers B ' . ,
bsr RS232 ;R§232 tests (Lavel 6).
bsr lExpansion 18k for expansion and slot 4 inter (5 to 2).
H * : e N i : '
move. b #1, d0 © ;Timer 20 test.
bsr Timers
' move. b #1,do0 ;Tib!r #2 ta:t.
bsr Timers
' bsr COPSTest ~v-mﬂ basic COPS operumn. .
; SetContrast - Set new cun:ra:e value. ’
; JetVo lume - Set speaker valume. R -
; Silence - Turn off spesker.
B Beep - Tones for speaker. .
H Pall ) - Polling mode on COPS. 4
B Keyboard - Get keyboard 1.0D. -
H KeybdEvent -~ Get a keyboard event, must alss handle COPS arror codes. .
; KeybhdPeek - Examine keyboard qucgo.
bse SizeMemary r,SilB memurg, Find all memorg
' bsr MMUBas ics *MMU rnad/hrxte & addﬁoss test.
' bsr MEMPatterns e 'Main.memurg pattarn tests
bse MéMParitg’ o M-xn memary . par:tg :ir:unt testr

bsr . MMUFunctional MMU Functlnnel test. t ) oy

T




"Read a2 sector.
Eject a disk.

Fleppy driver
Floppy driver .
Floppy driver - Ses {f disk s in.
Floppy driver Osbug commands required by Field Service.

bsr IWMCh ip i TWM, floppy driver chip, test.

Built-in hard disk driver - Read status of seiftest.
Built-in hard disk driver =~ Sea if disk is ready yet.
Built-in hard disk driver - Read a sector.

bsr Buitltln ;Builtin hard dlskiport tast
; bsr TestlExpanzion ;gulcut- anpnnstonjgurd status program .
; bsr vTestZExp-nsinﬂ ;Executs azpnnstunicard status program
' bsr Tast3Expansian ;Execute nprn:ianzcarﬁ status program
; bsr Tgst4Expaﬂston ;Exmcute lprn:ianicnrd status program

maovem. 1 gsp;',d04d7/;6-m6 _\;ﬁ-:ecru the Qorld
a0 - :

H

H
H TSRS ARSI TSASIRITAITITIZINTS

; DEFAULT EXCEPTION HANDLERS

;=====2============a-’l=:ltstttl

RESETO . LONG DPROGRAM 3{ 0) Never hers.
RESET1 . LONG DPROGRAM ;( 1) Never hare.
BUSERR . LONG DBUSERR il 2

ADDRERR . LONG DADDRERR s (03

ILLINSTR . LONG DILLINSTR ;{ 4

ZERQOIV . LONG DPROGRAM (.8

CHKINSTR .LONG DPROGRAM (6

TRAPVINSTR . LONG DPROGRAM (7

PRIVILEGE .LONG DPROGRAM s 8

TRACE . LONG DPROGRAM * ;( 9) Never hers.
LLINELOLO . LONG DRESERVED ;(10) Naver here.
LINEL1111 .LONG DRESERVED' ;(11) Naver here.
RESV1 .LONG DRESERVED ;{12) Never hare.
RESV2 . LONG DRESERVED ;{13 ) Never here.
FORMATERR . LONG DPROGRAM ;14

UNINITINTER . LONG DPROGRAM s 118

RESV3 . LONG DRESERVED. ;({186) Never hare.
RESV4 . LONG DRESERVED . ;{17 ) Never here.
RESVS .LONG DRESERVED ;(18) Never harwe.
RESV6 . LONG DRESERVED ;(19) Naver here.
RESV7 .LONG DRESERVED ;{20) Never. here.
RESV8 .LONG DRESERVED ;{21) Never hare.
RESV9 . LONG DRESERVED ;{22) Never heras.
RESV10 .LONG ORESERVED ;{23) Naver hers.
SPURIOUS .LONG  DSPURIOUS . ; (24

LEV1 .LONG LEVIINT ; (28

LEV2 .LONG LEVZINT ;126

LEV3 JLONG  LEV3INT {27} [

LEV4 . LONG LEV4INT . (28

LEVS .LONG LEVSINT ; (29

LEUG .LONG  LEVBINT : (30

LEV7 .LONG LEV7INT (31

*

B

.

5 ‘ ..
DBUSERR . c3 ‘bus effror exception
move.w $187002,d0 iget Status register ¥l !
btst #9, d0 s MMU error?
bne DMMUERR . ;
MOVEQ #100, D7 ; bus arror exception (buz timeout)
BRA FATAL ‘ ;
; - : [
DMMUERR : . ‘
MOVEQ #101, 07 ; bus error axception [ invelid MMU access)
" BRA FATAL
DPROGRAM : .
MOVEQ  #102,07 ;- Progrfamming error
BRA FATAL ' ’
bADDRERR : : .
MOVEQ #103,07 7 address error ! -
BRA FATAL "
DILLINSTR ¢
MOVEQ #104, D7 ; illegal instruction ercor
BRA FATAL . . . )
ORESERVED : ‘ : o
MOVEQD #105, 07 3 Reserved exception
8RA FATAL . ;
. . : a1l
DSPURIOUS ‘

MOVEQ #106,07 ; ; Sﬁuﬁious excsptadnr



BRA FATAL

i k

'

LEV1INT move.w $1870QQ,d0 -get Status r.glstnﬁ #0
btst #4,d0 ’ ; COPS?
bne LEV1COPS '
best 20, dO s Timer 07
bne LEV1TO |
btst #2,d0 1Vertical Interrupt?
bre LEV1V] ; .
btst #3, dO ;Hard Disk?
bne LEV1HD . : '
MOVEQ #107,07 ;- unaxpacted level 1 unknown interrupt
BRA FATAL ; '

LEVICOPS MOVEQ  #108,D7 i unexpected leval 1 COPS interrupt
move.b $005000, d4 _;Gat COPS data for mrror log cublt
move.b d4, $005000 - ;Clear interrupt )

BRA FATAL :

LEVITO MOVEQ  #109,07 : t um.up-:tcd ‘lavel 1 Tsmer 0 interrupt
move.b #300, $004007 jHWrite Timer made rngisbcr to dis-hlu Timer 0
BRA FATAL |

LEVIVI MOVEQ ®110,07 ; unexpected level 1 Vertical interrupt
tst.b. $0030C0 ;Clear interrupt by this address
BRA FATAL :

LEVIHD MOVEQ #111,07 ; unexpscted level 1 Hard disk interrupt
tst.b  $003006 ,Clunr interrupt by a) Disable interrupt
tst.b 3003007 b) Enable intercupt
tst. b $003006 ;Dlmablo interrupt for axl:ing
8RA FATAL

LEV2INT MOVEQ #112,07 ; unexpacted level 2 interrupt (expansion zlot 4)
LEA OLDSR, a6 i
and.w  #SF8FF, (a6 jZero interrupt level |
or.w #%$0100, (a6 ,Ch-ngi exit interrupt level to 2
BRA FATAL

LEV3INT MOVEQ #113,07 i unexpected leével 3 interrupt (expansion slot 3)
LEA OLDSR, a6 i
and.w  #3F8FF, (a6 ;Zero (nterrupt leyel
or. w 830200,2&6% ;Change exit. interrupt level to 3
BRA FATAL i .

H i

LEV4INT MOVEQ #114,07 i unaxpected level 4 idterrupt (expansion zlot 2)
LEA OLDSR, a6 :
and. w #$F8FF, (a6 i Zara interrupt level
or.w #30300, ; Change exit intercup¢ level to 4
8RA FATAL - .

: “

LEVSINT MOVEQ  #115,D7 H unnxpnetnd lavel 5 1nt.rrupt (-xpnnsinn slot 1)
LEA OLDSR, a6
and. w #3F8FF, (ab ;z-rm interrupt level
ar.w #3$0400, { a6 ;Change exit interrupt level to S
BRA > FATAL .

- x [
- . . i

LEVSINT mave. w
btst
bne

dnove. b
move. b
and. b

. bne
MOVEQ
BRA

LEV6B  MOVEQ
BRA

LEVETL MOVEQ
move. b
BRA

$187000; d0
#0, d0
LEVBT1

#3, $006003
$006007, d0
#307, d0
LEVEB
#116,07
FATAL

#117,07
FATAL

#118,D7
#$40, $004007
FATAL

iget Status register %0

s Timer 17 ; -
;delwct register ta read -

1eevrend SCC status

; is it B? .

; untxﬁsétad level 6 RS-232 port A (nterrupt

; unexpmtted lavel 8 R$-232 part B interrupt -
H Qniupéctud;Jav-l S‘Tiﬁer #1 interrupt
iWrite Timer mode register to disable Timer 1

.

LEVZINT move.w

$187000, 40 i'get Status raegister BO
btst 1%, d0 ~Par1|g Erraor?
bne LEVZPE
MOVEQ  #119,07 ; unaspected level 7 (NMI) {ncerrupt
8RA FATAL X B [
LEVZ7PE MOVEQ 2120, D7 4 un-mpucfcd !avui 7 (parity errar) interrupt
BRA FATAL :
FATAL .
e LEA EXP, A6



» myge U

i

r g " ‘
mave.w SP )+, (A6 )+ § 1) save Status register
move. ] SP )«, (AB )+ 3 &) save Program Counter -
move.w SP;*. AB )+ ; 4) save Format and vector offszat
;KooK LEA FORMAT, AB :
btst #15, (a6 )" ; Long or short erm-t?
baq Short -
move.w SP )+, (AB )+ B %) save Speacisl Stutus word
mave.l (SP)+, (A6 )+ ; 6) save Fault address
mave. w SP )¢, (AB )+ ; (- 8) save Raeserved
move.w SP )+, (AB )¢ H 9) save Deata Qutput buffer ’ . N
move. w SP )+, (AB )+ ;5 (10) save Rasarved
mava., w SP )+, (A6 )+ ; {11) sava Dsta input buffer
mave.w (SP )+, (A8 )+ ;7 (12) save Reserved
mova., w SP )+, (AS )+ ;5 (13) seave Instruction input buffer
mave.w SP )+, (AB )+ ¢ {14) save tnternal word .
move.w (SP)+, (A6 )+ i (15) save internal word 2
mave, w Sch, AB )+ C3(16 ) save internwl ward 3
move. w SP )+, {AB )+ i {(17) save tnternal word 4
mave.w (SP)+, (AB )+ ;' (18) save internal word 5
mave. w SP )+, (AG }* +(19) save internal word 8§
move.w (SP )+, (A6 )+’ ; (20) save internal ward 7
mave. w SP )+, (AB )+ ; {21) save internal word 8
mova.w (SP )+, (A6 )+ i (22) save internal ward .9
move. w SP )+, (A6 )+ i (23) save intsrnal word 10
move. w SP )+, (AB )+ : (24) save internel wotd 11
move.w (SP )+, (A6 )+ ; (25) =ave internal word 12
move. w SP )+, (AB )+ i (26 ) save internal word 13
move. w SP )+, (AB )+ . i (27) save internal word 14
mava.w SP )+, (AB )+ i (28) save internal word 15
mave.w SP )+, (A6 )+ ; (29) save internal word 16
Shart .
BRA EXIT H
i
; Function - Compute a checksum on the memory pointed to.
i On entry expects
; a0 = return address after tsgt is daons
i al = start address to check .
H dl = number of bytes to test
H 0n exxt . [
; = 0 far checksum OK, and nan-zero for bad checksum
; dl is destroyed i
H d2 = Expected chacksum
; d3 = Actual checksum
CheckSum
’

jmp (a0)

Fun:tlon - Perform memory twsts on the videa mamary

!
i On entry expects : / i
; a0 = return address after test isx done

: al = start address to check

H dl = number of bgtls to test

; On exit

; d0 = 0 for memory OK, and nun-zsrc for bad memory
; Memory is left at all zeraos

\2

ldMem « . R i '
% . .

jmp (a0). .
! -
1
; Function - Perform parity tests on video memory
i
; On ent;L axpects
; a0 = return address after test ix done
; al = start addresz to check
; dl = number of bytes to test
; On exit ;
; d0 = 0 for memory OK, and nan-zeéro for bad memory pnrltg .
; Memory is left at all zeros ’ . . . -
VidPMem :

Jmp (a0) . N B
; Function - Perfarm timer chip tests ot
; On entry expects » . : 4
; d0 = timer number to test, bgte {0 8o 2) ;
; On exit
: d0 = Q0 faor timer OK, and non-zero for bad timer
5 a0 = Detailed error table ~ 1
Timers ) i

rts
i
; Function - Perform RS232 port.tests .-
i On entry axpects ) T g . : ) S O T o : i

nathing expectad



On exit : i

; d0 = 0 for timer OK, ard non-zero for bad timer
3 a0 = Detailad error table i ;
R5232 . : |

rts -

Function - Check For expansion alot and slot 4 inteqrupts
|

; On entry expects

; nothing expected

; On exit * i

; d0 = 0 for interrupts OK, snd non-zero for stray (hearrupts coming in
: a0 = Datailed error table - |

IExpansxon

rts

l
L

; Function - COPS test, turns an the port, brings in lhg codes, raeads the clock,
H uses special register read commsrds to verify COPQ (Chackzum?), sands

i keyboard reset command sand gets keyboard I.D. to ¢heck ageinst previous

; I1.0. Handles COPS error codas coming in. ; )
; On entry expects

; nothing expected .

; On exit . o
: d0 = 0 for COPS OK, and non-zero for bad values From COPS
B a0 = Detailed error table

COPSTast

rts

Function - Find memory on other bosrds.

On entry expects . I
nothing expected : o
On exit |

H d0 = 0 for Found memory OK, and non-zero far non memory found
H a0 = Detailed errar table :

; Places memory data in table in video memory

SizeMemory

rts %

Function -~ MMU read/write & address test.

; On entry expects

; Expects that a memory bo#rd exists.

; On exit

; d0 = 0 for MMU OK, and non-zero fmr bed MMU Ram
; a0 = Deatailed error table

; Leaves MMU in a state that ......

Mi
H

MUBasics ) I

rts |

” - d .

H o 5. " . L '
H 0 i
; Function - Main memary pattern tests. - i S
) . g i
; On entry expects
; Expects that a memory bosrd exists ‘
; On exit . . N !
; d0 #*Q for MMU OK, and non-xerd for bad Ram -
f a0 = Dutailed error table )
; Leaves Memory writtan to all zeres.
MEMPatterns .

rts

|
- . 4
Function - Main memory parity circuit test:

H
H
H
: )
; On entry expects | »
V
H
i
H

Expects that a memory board exists | .
On exit ) ! -
d0 = 0 Far MMU OK, and non-zeru for bad MMU Ram .
30 = Detailed error table ) ;
Leaves MMU in a state that ...... )
MEMPar 1ty * i
rts . {

Function - MMU functional test.

On entry expects
Expacts that a memary board: uuistsi
On exit .
do = 0 Far MMU QK, and nunfzaro~Fnr bad- MMU Ram
30 = Detailed erroc table




vy

r

; Leaves MMU in a ztate thet ......
MMUFunct ional :

rts ' ) |

Functian = IWM, floppy driver chip, test.

; On entry expects

; Expects nothing

; On exit

H d0 = 0 for IWM OK, and non-zera for bad IWM

; a0 = Datailed error table i
; Leaves IWM in a state that ...... i
I

WMChip : i
rts
1 ‘1 ‘—
i Function - Bullt-in hard disk por: test '
; On entry expects
; Expects nothing .
; On exit
; d0 = 0 far part OK, and non-zera for bad port
H a0 = Detailed error tabie :
; Leaves port in a state thst ,.....
Builtln
rts !
; Function - Execute expansion card 1 status program
i On entry expects
i Expects nothing
; On exit
B d0 = 0 for card 0K, and non-zero for bad card
i a0 = Datailed error table : ~
TestlExpansion
res
H ;
; Function - Execute expansion card 2 :titushprugrim
; On entry expects
f Expects nothing o
;i On exit
H d0 = 0 for card OK, and non-zero for bad card
i a0 = Detailed error table
Test2Expansion
rts . / :
P ;
; Function -~ Exscute expansion card 3 status prdgram
;3 On entry axpects i .
f Expacts nathing - L BRI
; On exit . " '
; d0 = 0 for card OK, .and non-zero far bad cerd
P a0 = Detsiled error table .
Test3Expansion ! >
) - rts J' 3
; Function - Execute sxpansion card 4 status program .
i On entry expects } .
' Expects nathing ) P) ! . [ -
; On ex1it ; . R
; d0 = 0 far card OK, and non-zers far bed card
; a0 = Detailed error table "
TestdExpansion .
rts *
_PROC  MakeDesk, 0 o - ‘
.ref Alcon Oraw,ADialag,;DeskTop,Paint_String, Paint _Ch
mave.l.  (SP )+, AQ . ;save return vaddress
movem. 1 d0-d7/a0-26, -(sp) ;Save everyone
jsr DeskTop - jMalke .a blank desktop
move.W #60,-(SP) Cixl
mave.W #30,-(SP) ooyl - oo
move.W #640,-(SP) . =2 ) : ot I
move.W #9390, -(SP) iy2 Lo R ) .



ragw |

jsr

move.
move.
move.
jsr

£EXx

move.
move.
mave.
jsr
move.
move.
lea
mova.
jsr

r &X¥ XXX

movae.
move.
move.
jsr

EX X

maove.
mave.
move.
jsr

move.
move.
move.
Jjsr

EXX XX

move.
move.
move.
jsr

move.
move.
move.
jsr

EXXYX XX

move.
move.
move.
jsr

mave.
move.
move.
Jsr

EEXY I X

move. W
move. W
move.W
Jjsr

move. W
mave. W
move. w
jsr

mavem. 1
Jmp

.Byte
.ASCII
.Byte

* END

ADialeg

890, -(SP
#50, ~(SP
#8,-(SP)"

Alcon_Oraw -

#170,-(SP)
#50, -(SP)
#1,-(5P)
Alcon Draw
8172, -(SP)
#60, -(SP)
CPU, al

al, -(SP)
Paint_String

#250,-(SP)
#50, ~(SP)
#2, -(SP)
Alcon Draw

2330, -(SP)
#50, -(SP)
#3, -(SP)
Alcaon_Draw
%#340, -(SP),
360 -(SP)
»~(sp)
Paxnt_ph

#410, -(SP)
850, -(SP)
#3, -(SP)
Alcon Draw
u420,'(SP)
#60, -(SP)
8’ 2' -(sp)
Paint_Ch

#490, -(SP)

#50, -(SF)

-(SP)

- Alcon DOraw

#500, =(SP )
#60, -(SP)
#'3',-(=p)
Paint_Ch

#570, -(SP)
#50, -(SP)
#1,-(sP)
Alcon Draw
#580, - (SP)
460, - (SP)
'y 4‘ -(sp)
Palnt _Ch

sp *,dO-d?/ﬂO-aé
aO; )

-

&
.

'CPU !

Lyl

jstring address

;Oraw diaslog box For main scraen

BT 3

iyl
;1 Icon code, LISA picture
;Oraw LISA picture (n box

:’,xl

iyl

;Icon code, Big boqrd picture
;Draw Big board picture in box
-xl

HE 34

gl i
L3 Ican cade, mamory board psctura
~;Drew memory board picture. in ‘hex

inl ' i P . ‘
iyl ) ; .

; Icon code, Expansion card 1 picture
;Oraw Expantion card picture in box
,xi i

iyl

Charactor

;Place character on the screen

sl

,ul

; [con code, Expansian cerd 2 picture
,Drau Expansion card picture in box
i xl

iyl

;Chearacter . .

;Place character on; th- screen

3%l
-ql ;
; leon cad., Expans ign card 3 picture
Urnu Expansion card picture in box
,nl : N

iyl

iCharacter

;Place character on the s¢reen

gmi

iyl

; letin code, Expansion card 4

iDrau Expgrizion card pictur. in. box
,xl ’

iyl

‘i Character

iPlace character on ehn screen

.thenr. the warld



