
Edit Date: 08/02/83 

File: BootROM.TEXT 
Purpose: rti is is the ·ma in flow for th• L ht• 1.15 Boot. ROM 

ROMO 

.PROC 

. raf' 
BootROM,0 
MakeOesk . 

;Location of ROM 
ROMl 
ROMSize 
VideoMemory 
VidSize 

EQU 
EOU 
EQU 
e:au 
EQU 
e:au 
EOU 

$00000000 
$00020000 
$00007F"FF" 
$00000000 
$00020000 
$00003000 
S0000300C 

;Location of second RO~ 
;Size of each ROM . 
;Locatton of Vtdeo Mem~ry 
1Siz• of Video Memo~y • 

LED on 
LEDof f' 

move.L 
movem. 1 

; Turin on LEO on CPU BQAFm, 
; Turin oft LEO on CPU BOARD, 

(SP)+ 1 AO" ;s•v• return •ddrasa: 
d0-d7/a0-a6,·(sp) ;Save everyone 

disab(e Serial Port A 
enable Serial Port A 

Set exception vector pointer to def~ults lft ROM 
LEA RESETO,AO ;tnit new E•c•ption Bas; ****************** 

; **** MOVE.L (aO),VBR ; ****************************************** 

Set stack to video memory 

tst.b LED on ; T1Jrn on CPU board LltD 
Set Lisa Video mode. 

ROMODone 

ROMlOone 

VidMOone 

VidPMOontS 

move. 1 
move. 1 
lea 
bra 

move. l 
move. I 
lea 
bra 

move. l 
move. I 
lea 
bra 

move. l 
move. 1 
lea 
bra 

ttROMO,al 
#ROMSize,dl 
ROMOOone,aO 
Check Sum 

#ROMl,al 
#RQMSize,dl 
ROMlOone,aO 
Check Sum 

;Address of ROM for dh~cksum test 
;L1tngth of' ROM 
;Return address, can riot use the stack 

_;Gu verify the check~um of First ROM 

I 
;Address or ROM-for Checksum test 
; Lttngth of ROM 
; Re1turn address, can ,not use the stack 
;Ga verify the check~um of second ROM 

#VideoMemory,al ;Address.of Video m~mory 
#V idS iZ•, dl ; L11ngth of V ideo'·mem~ry 
VidMOone,aO ;Return address, can ~ot use ihe stack 
VidMem ;G~ do video memory ~est 

#V ideoMemarf:h al. ; .A,ddl"'ess of V idea me',mory 
#V idS ize, dl ; Le1ngth of V idea memoiry 
VidPMOone,aO ;Return address, can not usa the stack 
V idPMem ; Go1 do v id'o memory par" tty test 

Write ~creen area ~o ell ones 
Rest of screen memory to all zero• 

jsr 

move.b 
bsr 

bsr 

bsr 

'* move.b 
bsr 

move.b 
bsr 

bsr 

•J e t Cont r ls t 

~etVolume 
Si Lenee 
Beep 
Po 11 
K'eybo;:ird 
Ke':jbdEvent 
KeybdPeek 

bsr 

MakeOesk ; Make a duktop 

#l,dO 
Timers 

•;timer #l Ust",{ leva·1. 6 -).· 

RS232 ; RS232 tests (Level 6 ). 

IE>epansion ;Ck for e>Cpansion end slot 4 inter (5 to 2). 

#l,dO ;Ttmer •0 test. 
Timers 

ttl,dO ; T·imer •2 test. 
Timers 

COPSTest ; Vel" trµ basic COPS op.rat ion. 

Set ne~ co~trast value. 
- Set speaker volume. 
- furn of F speaker. 
- rones for speaker~ 
- ?cll1ng mode on COPS. 
- Get keyboard t.O. 
- Get a keyboard event, must 
- Examine keyboard que\le. 

· .. 

also handle COPS error codes. 

SizeMemory . ; $ i:1e memory, r Ind all memory . 
bsr MMUBas 1cs ; MMIJ rl!lad/\ir 1te & address test. 

bsr ~EMPatterns ;Main memor~ pattern tests. 

bsr ~~M~artty ;M•in memory ~artiy clrcu1t test' 

bsr MMUFunct1.onal ;.MMU ~unctional test. 



-·Read • sect.or. 
- Eject a disk. 
- Sae if disk t• tn. 

Floppy dr-tver
F'lappy dr-tver 
Floppy driver 
Flopp!:I dr-iver - Debug commends r-equired by ~ield.Service. 

bsr IWMChip ;;IWM, floppy drive~ chip, t.est. 
I 

Built-in hard disW dr-tver - Re~d stet~s or selft•st. 
Built-in hard disk driver • See if disk is ready yet. 
Built-in har-d disk driver - Read a sector. 

bsr- Built.In ;Built.in har-d disk port test 

bsr TestlExpenston ;~xec:ut• eicpanston 

bsr Test2Expansion ;Execute eicpension 

bsr Tast3E1<pansion ; E:1Cecute ••pension 

bsr Test4E1<pansion ;Execute eicpenstdn 

movem. 1 f sp ~+, d0-.d1/a0•116 ;Aestore the 
jmp .a - . 

·=====~===2••====•=•••••••=2••a• 

; DEFAULT EXCEPTION HANDLERS 
;:=:==~:====:=~==2:2•s•=»••=•••= 

RE SETO 
RESETl 
BUSERR 
ADORE RR 
ILL INSTR 
ZERODIV 
CHKINSTR 
TRAPVINSTR 
PRIVILEGE 
TRACE 
LINE1010 
LINEllll 
RESVl 
RESV2 
FORMATERR 
UNI NI TINTER 
RESV3 
RESV4 
RES VS 
RESV6 
RESV7 
RESV8 
RESV9 
RESVlO 
SPURIOUS 
LEVl 
LEV2 
LEV3 
LEV4 
LEVS 
LE\(6 
LEV7 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

. LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

.LONG 

OPROGRAM 
DPROGRAM 
DBUSERR 
DAOORERR 
OILLINSTA 
OPROGRAM 
OPROGRAM 
OPROGRAM 
OPROGRAM 
OPROGRAM 
ORESERVEO 
DRESERVEO' 
DRE SERVED 
ORESERVED 
OPROGRAM 
OPROGRAM 
DRE SERVED 
DRE SERVED 
ORESERVEO 
DRESERVEO 
ORE SERVED 
DRESERVEO 
DRE SERVED 
DRESERVE:O 
OSPURIOUS 
LEVlINT 
LEV2INT 
LEV3INT 
LEV4INT 
LEV5INT 
LEV6INT 
LEV7INT 

. 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
; 11 
; 12) 
j I 13) 
; I 14 
; 15 

; >. 16 
; ~ 17 ; ! 19 ; 19 
; 20 
;(21 

22 
23 
24 

l ·25 
26 
27 
28 
29 
30 
31· 

Never 1-iere. 
Never- here. 

Never- here. 
Never here. 
Never he.f'e. 
Never here. 
Never here. 

Never- h•re. 
Never- here. 
Never hare. 
Never here . 
Nevel" here. 
Never t'ler-e. 
Never here. 
Never her-e. 

/ 

C:erd 

card 

·card 

card 

world 

; 
OBUSERR ; bu• error •~caption 

;g•t Stet~• regis,er #1 
; MMU et'r-or? 

status 

status: 

status 

status· 

pro gr-am 

program 

pr-ogram 

program 

move. w 
btst 
bne 
MOVEQ 
BRA 

Sl87002i dO 
#9,dO 
DMMUERR 
#100,07 
FATAL 

; bu~ error- eicception (bus timeout) 

; .. 
DMMUERR 

l; 

i 

MOVEQ 
BRA 

DPROGRAM 
MOVEQ 
BRA 

i 
OADORERR 

MOVEO 
BRA 

; 
DILLINSTR 

MOVE:Q 
BRA 

ORE SERVED 
MOVEQ 
BRA 

DSPUAIOUS 
MOVEO 

#101,07 
FATAL 

#102, 07 
FATAL 

#103,07 
FATAL 

1tl04,07 
FATAL 

1tl05,07 
FATAL 

#106,07 

bus error except ion ;( inve lid MMU access ) · 

Pr-og,.tamm ing erl"ttr 

address error 

illegal Instruction error 

~•~erv~d e1<ception 



I BRA 
! i 

; 
LEVlINT move.II.I 

btst 
bne 
btst 
bne 
btst 
bn11 
btst 
bne 
MOVEQ 
BRA 

LEVlCOPS MOVEQ 
move.b 
move.b 
BRA . 

LEVlTO MOVEQ 
mov•.b 
BRA 

1 
LEv1v1 MOVEQ 

tst. b. 
BRA 

; 
LEVlHO HOVEQ 

tst. b 
tst.b 
tst.b 
BRA 

. 
LEV2INT MOVEQ 

LEA 
and. w 
or. w 
BRA 

LEV3INT MOVEQ 
LEA 
and. w 
or.w 
BRA 

; 
LEV4INT MOVEO 

LEA 
and. w 
or.w 
BRA 

; 
LE~SINT MOVEQ 

LEA 
and. w 
or.w 
BRA 

; 
LEV6INT move. w 

btst 
bne 

#love. b 
move.b 
and.b 
bne 
MOVEQ 
BRA 

, 
LEV68 MOVEQ 

BRA 

LEV6Tl MOVEQ 
move.b 
BRA 

LEV7INT move.w 
bt::t 
bne 

MOVEQ 
SRA . 

LEV7PE MOVEQ 
BP.A 

FATAL 
LE.A 

F'ATAL 

$187000,dO 
114, dO 
LEVlCO~S 
110,dO 
LEVlTO 
112, dO 
LEVlVI 
11J,dO 
LEVlHO 
#107,07 
FATAL 

#108,07 
SOOSOOO,d4 
d4,$005000 
FATAL 

#109,07 
#$00, $004007 
F'ATAL 

#ll0,07 
S0030CO 
FATAL 

#lll,07 
$003006 
$003007 
$003006 
FATAL 

11112, 07 
OLDSR,a6 
#$f8f'r, ~·6 ~ 
#$0100, •6 
F'ATAL 

•113, 07 
OLDSR,a6 
#$f8H, ~aS ~ 
#$0200, a6 
FATAL 

#114, 07 
OLOSR,a6 
#$f8H, f a6 ~ 
#$0300, 116 
F'ATAL 

#115, 07 
OLDSR,a6 
#$f8ff',~•6J 
#$0400, 116 

o FATAL 

$l87000;d0 
110, dO 
LEV6Tl 

•3,S006003 
$006007,dO 
#$07,dO 
LEV6B 
11116, 07 
FATAL 

#117, 07 
FATAL 

#118, 07 
11S40,S004007 
FATAL 

11187000,dO 
#5,dO 
LEV7PE 

11119,07 
FATAL 

#120,07 
FATAL 

E:XP,A6 

;get Status resister •O 
; C:OPS? 

; 1· itn•r O? 

;Vertical Int•rrupt? 

;Hlerd Otsk? 

un•~p•cted level l ~nknown interrupt 

; unexpected level 1 COPS interrupt 
;Get COPS dete ror error log table 
;Cle•r interrupt 

1 1o11nexpeeted level 1 t irner 0 int•rrupt 
;Writ• Ttrner mod• register ta dtaeble Ti~•r 0 

; unexpected level 1 Vertical .interrupt 
;Clqar Interrupt by this address 

; unexpected level l ~erd disk tnter~upt 
;Clear interrupt by a) Disable interrupt 
f. b) Enable interrupt 
;Disable interrupt For exiting 

; unexpected level 2 lnterrupt (expansion clot 4) 

;Z•ro int•rrupt level 
; Cheng• elt 1 t interrupt leve 1 to 2 

une•pected level 3 interrupt (••pension slot 3) 

;Zero interrupt leyel 
;Cheng• exit interrupt level ta 3 

; unmxpacted level 4 t~terrupt (••~•nsion slot 2) 

;Zera interrupt level 
;Chang• exit interrupt level to 4 

I 
I 

unoxpacted level 5 i~terrupt (expansion •lot 1) 

;%er~ interrupt level 
;Change exit interrupt level to S 

;get Status ragt•ter •0 
; Titn•i" 1? 

;tselect register to read·' 
; ••• read sec status 
; iii it B? 

une:fltp¥:ted level 6 R$~232 par-t 8 interrupt 

; unel(paeted deve l 6 Timer #l iMterrupt 
;Wrlt~ Ttmer mode register- to disable Timer 

; get St,.tus reg ts:ter- iro 
; Peri t:y E:r'ror? 

unu1pected lave 1 7 ( NritI ) interl"'upt 

une~pected level 7 (parity error) interrupt 

.. 



~ 
move.w 1SP )>rr 

1 
~; l ••v• Status r-eg4•ter-

move. I SP~+, A6 + '· save Pr-ogr-am Co4nter-
move. w SP +, AS + 4 save F'or-mat and v•ctor- of'het 

LEA F'ORMAT,A6 
btst #lS, ( a6) · Lcrng or shol"'t formed 

l beq Short 
move.w SP •, A6 + c:· ,.t save Special Status word 
move. l SP +, A6 + 61 save F'au l t addl"'e.ss 
mave.w SP +, A6 + a: save Reserved 
move. w SP +, A6 + 9t save Oeta Output buff'el"' 
move.w SP +, A6 + 101 save Reser-ved 
mova.w SP .. A6r 11 sava Oeta inpu.t , buffer-
mova. w SP •, AS + 12 save Reserved 
mova.w SP~+, A6r 13 save In:1truet ion; input 
move.w SP +, A6 + 14 save tntel"'na l ward 
move. w SP~+, A6 + 15 save inter-l"la 1 ward 
move.w SP +, A6 + 16 save inUl"'1"18 l WOl"d 
move.w 

ST 
A6 + 17 sieve tnterna l word 

move.w SP +, A6 + 19 save lntel"ne l wot-d 
move.w SP •, A6 ... 19 save internal word 
movc.w SP +, A6 + 20 save inter-na 1 ward 
move.w SP)•, AT 21 save lnterna l wotd 
mova.w SP)•, A6 + 22 save internet I ward 
move.w SP r- AG + 23 save tnterna l wo,..d 
move.w SP +, A6 + 24 save inter-na l wai:-d 
move.w SP •, A6 + 25 save intarna 1 wo,..d 
move.w SP •, AS + 26 s:av• interna 1 wot:-d 
move.w 

SPr, 
A6 + 27 save 1.ntel"'na l llJO~d 

mova.w SP •, A6 + 28 seve 1.nterna l war.d 
move.w SP +, AS ... 29 seve inter"na 1 word 

Short 
BRA EXIT 

Function - Compute a checksum on tho memory pointed 

On entry Enipects 
aO retur~ addr"ess after t••t is dol"le 
al = stal"'t address to check 
dl = number of bytes to test 

On e>Cit 

to. 

dO = 0 far checksum OK, and non-z~ro for bad checks~m 
dl is destroyed 
d2 Expected checksum 
d3 Actual checksum 

CheckSum 

jmp ( aO) 

' ;Function - Perform memol"'y tests dn the video memory 

On entry expects I 
aO return address after test l• done 
al = start address to check 
~l = number of bytes to test 

On exit 
dO = 0 for memory OK, and non~zara For bad memory 
Memory is l•ft at all zel"'OS 

VidMam 

jmp ( aO ). 

Function - Perfol"'m parity tests on video memory 

On entr"t a>Cpects 
aO return addrass after test is done 
al = start addl"'ess to check 
dl ~ number of bytes to test 

On exit 

1 
2 
3 
4 
5 
6 
7 
8 

.9 
io 
11 
12 
13 
14 
15 
16 

dO = 0 for memory OK, and non-zero f'ar" bad memory parity 
Msmory is left at all zeros 

VidPMem 

;mp ( aO) 

Function - Perform timal"' chip tests 

On entry expects 
dO = t 1mer number to test, byte ( 0 ~ti 2) 

On exit 
dO l) f'or timer OK, and non-zero for bad t imel"' 
aO =Detailed error table 

1 

~ 1mer~ 

rts 

Function - Perform R~~32 port.tests 

On entry e>Cpects 
nothing expectild 

buff el"' 

, -~G' 

"· 



On e•it 
dO = 0 for timer OK, and non~~•ro tor bed timer 
aO =Detailed •rror table 

RS232 

rts 

Function - Check for expansion slat and slot 4 inte~rupts 
II 

On entry expects 
nothing expected 

On e><it 
I 

dO = 0 for interrupts OK, 
aO =Detailed error table 

IExpan:s: ion 

and non-zero for stray interrupts coming in 

rts 

I· 

Function - COPS test, turn• on the port, brings tn •~y codes, reads the clock, 
uses special register r11ted camift111nds to lier Hy COPS (Checksum?), sends 
keyboard reset command and gets keyboard l.O. to Check agetn•t previou• 
I.0. Handles COPS error codas ~omlng in. 

On entry e>cpects 
nothing expected 

On eKit 
dO = 0 for COPS OK, and non·iaro for bad values from COPS 
aO =Detailed error table 

COPSTest 

rts 

Function - Find memory on other bo•rds. 

On entry expects 
nothing expected 

On exit 
dO ~ 0 for found memory OK, and non·tero for non m•mory Found 
aO ~Detailed error table 

; Plac~s memory data in tabl• in video memory 
SizeMemory 

rts 

Function - MMU read/write & address test. 

On entry e>Cpects 
Expects that a memory board •Mists / 

On eKit 
dO "' 0 for MMU OK, and non•zet"O f11:1r bed MMU Aam 
aO =Detailed error tebl• 

Leaves MMU in a state thet •••••• 
MMU8as1cs 

r-ts 

Function - Main memo~y pattern te~ls. 

On entry expects 
Expects that a memory board ••iSt$ 

On exit 
dO ""*O For MMU OK, and non-zero f'c1r bad Ram 
aO =Detailed error table 

Leaves Memory written to all zero•. 
MEMPatterns 

rts 

Function - Main memory parity circuit t•*t~ 

On entry expects 
Expe~ts that a memory board exists 

On exit 
dO = O for MMU OK, artd non-zero for 
30 =Detailed error table 

Leaves MMU in a state that .... ~. 
MEMPar 1 ty 

rts 

Function - MMU funct1onal test~ 

On entry expects 
Expects that a me~6ry ~oard exists 

On exit 

bad MMU ~am 

dO 0 for MMU OK, and nan-zero· 'for bad MMU Ihm 
3Q =Detailed error table. 

-------------

·,, 



~•ves MMU in a state th•t •••••• 
'HMUF'unct iona l 

r-ts 

Function - IWM, floppy driver chip, t••t. 

On entry expects 
Expects nothing 

On exit 
dO ~ 0 For IWM OK, and non-zero (or bad IWM 
aO =Detailed er-ror table 

Leaves IWM in a state that .• ~ ••. 
IWMChip 

rts 

Function - Built-in hard disk port test 

On entry expects 
Expects nothing 

On exit 
dO = 0 for port OK, and non-zer~ f~r bad port 
aO =Detailed error tabl~ 

Leaves por~ in a state that ••••.. 
Bui ltln 

rts 

Function - Execute expansion card 1 status program 

On entry expects 
Expects nothing 

On exit 
dO = 0 ro~ card OK, and non-zero for bad card 
aO =Detailed error tabla 

TestlExpansion 

rts 

Function - Execute expansion card 2 stetus progr'M 

On entry 1ucpects 
Expects nothing 

On exit 
dO = O for card OK, and non·z•ro for bad card 

; aO =Detailed error table 
Test2Expansion 

rts I 

Function - Ex•cute expansion card 3 status program 

On entr-y expe~t:s 
Expects nothing 

On exit 
dO :. O for card OK, .and non•zer•o For:. bad card 
aO ~Detailed error table 

Test3Expansion 

rts 

Func~ion - Execute expansion card 'status program 

On entr-y expects 
Expects nothing 

On ex 1t 
dO = 0 Far card OK, end non~zero for bed.card 
aO =Detailed er-ror table . 

Test4Expans1on 

rts 

MakeDesk,0 . PROC 
.ref AI con_Draw, AD i• log, OaskTop, Pa int_S tr- ing, Pa int_Cn 

move.L 
movam. 

jsr 

move.W 
move.W 
move.iii 
move.I-I 

(SP)+, AO ; sav• return ··address 
d0-d7/a0-a6,-(sp) 1Sava aver-yon•. 

Desk Top ; Ma·ka a blank desktop 

1160, -(SP) xl 
1130, -(SP) ·!:11 
#640, -(SP) .lC2 
1190, -(SP) y2 



jsr AOialog 

mave.W •90, -~SP~ 
move.W 1150,- SP 
move.W #8, -(SP) -
jsr Aicon_Qraw 

move.W #170, -{SP) 
move.W •50, -(SP) 
move.W #l, -(SP} 
jsr Aicon Draw 
move.W #172, :"(SP) 
move.W #60, -{SP) 
lea CPU, al 
move.L al, • (SP) 
jsr Paint_Str"ing 

move.W #250, .:.(SP) 
move.W #50,-(SP) 
move.W #2, -(SP) 
jsr Aicon_Oraw 

move.W #330, -(SP) 
move.W #SO, -(SP) 
move.W •3, -(SP) 
jsr Alcon Draw 
move.W #340, ::-(SP}_ 
move.W #60, -(SP) 
move.w •"l',-(sp} 
jsr Pa int_Ch 

move.W •410, -(SP) 
move.W •SO, -(SP) 
move.W •3, -(SP) 
jsr Alcon Draw 
move.W #420, :-(SP) 
move.W •60, -(SP) 
mova.w #' 2', - ( sp) 
jsr Pa int_Ch 

move.W #490, -(SP) 
move.W #50, -(SP) 
move.W #3, -(SP) 
jsr Aicon Draw 
mave.W •500, :-(SP) 
move.W _#60, -(SP) 
mave.w #'3',-(sp) 
js.r Pa int_Ch 

move.W #570, -(SP) 
mave.W #50, -(SP) 
mave.W #l, -(SP) 
jsr Alcon Drew 
move.W #580, :"(SP) 
move.W •60, -(SP) 
mave.w #'4',-(sp) 
jsr Pa int_Ch 

movem. ~ :b r· d0-d7 /li0-a6 
jmp 

I 

CPU . Byte 4 
. ASCII 'CPU 
• B!:jt• 0 

•t. END 

aOraw dialog box r~r main scr•en 

pd 
i yl 
;Icon code. LISA p•ctura 
;Draw LISA picture .in box 

; :d 
i yl 
;Icon code, 819 board picture 
;Draw Big board pi~ture in box 
;il 
; yl 

; string address 

;d 
;y1 
)Ic~n coda, ~e~ory ba1~d ptctu~e 
~Oraw memarw board picture in ·h~• 

; :d 
; yl 
;Icon e~de, txpansipn card ptciur• 
;Or•w Expansion car~ picture ln box 
; x1 
; \:fl 
; Charact111r 
;Plac• character on. th• screen 

;d 
iYl 
;Icon cod•~ Expenston card 2 picture 
;Draw Expansion card picture in box 
; )1(1 
j \dl 
;Character , 
;Place character on the screen 

;icl 
; ul 
; Icon code, Expansi~n card 3 picture 
;Ora~ Expan~ion car~ picture ·1~ box 
; ~rl 
; ~,1 
;C:h•ractar-
;Plac• character on the screen 

p111 
; yl 
;Icdn code, ~xpansi~n card 4 
; 01raw Ewpir'I• tan card'. picture in. box 
;>cl 
;yl 
;Chat-act111r 
;Place character on the sc,..ean 

;Re~tare the world 

' 

,.! 


