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SR 1.7% Boot ROM, Promram Refererce specification -

1.0 Introduction

*

S P RenerRl

-4

The Soot POM in the Lisa 175 system must provide a number of f-s Ures.
does 3 bazic diaghestic check of the s'wtem to assure that the hardwse are
working properly . It provides s $pec;al service" mode for r:i»=-buu uve it
3 fallure in any of the diagnostics and that failure prevents the lo
n.orp evhtensive disgnostics. It initializes the hardwere to a known ¢t ate. T

Boot &CM loads a boot program from the user selected boot device and starts it
s;“
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The Enot ROM provides a very simple interface for the standard user and
nrovides a more extensive debug interface for the service tech. nAdditional
manually run diagnostics are provided to allow the user interfaces to he tested
directly. These interface tests are necessary if keyboard or Mouse failurss
prevent the user from performing a normal stertup snd prevent mare extensive
disgnostics from being loaded and run.

1.2 SvstemOiagnostics

The =ystem diagnostics are designed to test as much of the system ss
sossible in e very short time. These tests verify the proper operation of the
hardware using the stand&rd herdware drivers, 'whenever possible and 1f the
drivers are in ROM. Some tests are at a much "lower" level than the standsrd
drivers, and these testx sccess individual portions of the hardware in amenner
that they are not normal ly used by an applications program.

The =ystem diagnos flcs /a:re ordeéred in such & way 8s to use as llftl'e
untested harcware as possible for the first tests. From then on, each test will
test out one small part of untested herdware at a time, using previously tested
hardware. This approach makes it easier to locate hardwa.re exYrors by having
only ore small pert of the hardware added Lo a test that is not vet checked out.

Each test is allowed to use any part of the hardware, which was tested
already, to do it's own test. When a test fails, the only new hardware used in
the test is that belng tested. There sre some cases where more than one new
plece of hardware is added, this is done where two or more pieces of hardware are
sharing & common path to rha next test node. R test node is 8 hardwsre point that
the testing enviroment has access to. There are usually cases where the testing

enviroment has access only to the end result of a hardware path and not to

intermediate results. When th1s is the c:ase the particulsr f‘a'llure mode will
help topinpoint the failure.

kS
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L F Thangar 7’_:“&2‘

= srandard USeY, zdmeone who ilst wants acheck of the swstem anawill nos
oany repallr work, will see aminimal amount of tes = Thiz
Lo v be limited to icons showing which pesrt of
sted. Duarvone 1sa standard user in the normal book process.

X Aohemmsed iser

Tae more advanced user, field service of the repsir depof. ha® 20ailso
more detailed mﬁn‘mat ion about & test railure. This additional inf -»rr‘-at;-u
oh the "service' screen. The standard screen will show what the ztandard
will zee. while by using & special keystroke combination (or possioly 3
ather method) the advanced user may switch to the service screen. This sCreen
displays information that applies to the falling fest. Thiz additicr
information is only displayed onafailure.

Alzo hetter error recovery is provided, no endless restart loops are in the
nrogram flow. IFf afatal error occurs, every effort will bhemede to display that
error and then either go to the monitor routine, for service macip ar ertar 3
apecial debugy loop. Themajor difference from the Lisa 1.0ROM 1s that sven on:
fatal error, an effort ismade to display the error message on the screen before
sntering a debug loop. Every effort will be made to allow trouble-shooting of
fatal error, the only problem hera mey be if the video memory is bad or a major
failurs prevents the CPU from operating properly. More debugging sids =
added, these include the new tests added along WIth & few more memory debugging
commands .

U

vy

,U.'

v}

/ - 4 "
1 SHarowere drl L-'e,rs
If system drivers are also available in RDH and they have surrlrlent erYor
recovety, then they .sre to be used by .the diagnostics. These drivers must

pexmit the type of hardwere control necessery for diagnostics. If not, thenthe
Boot ROMwill have its own’ set of drivers.

>

2 _0Reference documnts

LISA 1.75ERS, July 14, 1983.

LISA 1.75 Hardware Ref‘erence manusl, (rm‘ Wl t“er Vet .
LISA 1.75 Boot ROM Test Cases, (ot wrdtten vet) .

LISA 1.75 schematics, (Aot written yet).

L

-
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LIZA 1.7% Boot ROM, Program FQe'ferencé Spe«:iﬁéatian

3.0 Symbols and addreviations

QD?-{, read Only Memozy .
ME, flegs byte.
Built-in hard disk, Widget .

4 _0 Support Environment

4_1Support Software

o L -
1.1 5vstem

Designed towork on any software system, standsrd jump vectors to some
of the ROM's internal routines are svailable for use by snyone. This iz 2
standsrd hoot process which can be used by any system software.

g 1. 2itilities

NOTE: If thexre is aHzmMare Interface ROM designed then the following
paragraph applies.

This program uses the standsrd drivers in the other system FOM. That FOM
nmust be installed for the Boot ROM to do a boot and if the ROM 1s not installed
then the Boot POMwill place the Errar on the screen and be available for service
mode use. / _ o .

4. 1. FThenerationandi f*&t&ﬂ&tim mo::.ea’uzﬁes .

The program can be generated by executmg the ROM.GEN . TEXT file undex the -
latest Monitor release. The programmust then be programmed into 8 32K ROM. The
ROM is then installed into the first ROM socket an the CPU boerd of a LISA 1.75
system. Refer to dncumentatlon oh the other ROMs for possibl® interdependant
rﬂlafwnshlps

4.1 4 Required Harawers

LIER 1.75 or equlv a_}ent hardwarn P«ll other hardware is wptional, this
includes: i :
Memcry bosrds.
Floppy drive. ' . ,
Built-inhard disk. ’
Expansion cards. ‘ ;



LISA 179 Boot ROM, Fragrarn Reference Specification -

{ - - o -~ PRl
“ 1.5 Frocessor Tvoe and Memor S1o0s

Motorala 58010 microprocessor. This program will run with anly fhe
ides gemary, used 8% a scratch pad for grogram tests.  No memory osrds ars

4. 1.5 Optional herseare and peripsherals

Thiz progrem uses the Kevhoard and the Mouse as primsry 1nput deioss.
The Sony Tloppy drive is suoported, asis the built—in hard disk.

Any legsl memory configuration.

Ay expansion cards.

Page 7 L e



LIZA 1.7% Baot FOM, Prograrn Reference Specification

5.0PerformanceCritexia [ 7imingiobedetermined)

Lol

Frogran Timing Farameiers Times  Sub-times

Swshem zetup. v ) by
TRU-100 hosrd disgriostics. Lo
200f ROM checksum test . X
Tyztém #2 ROM checksum test . %
M register check. L o X
Farity Generator,Checker test. X
Yideo cirouit tests. " X
Yideo Memory disgnostics. %
Resd/Write pattern tests. %
Address tests. X
Pattern tests. %
MainMemory diagnostics. X
Read-Write pattern tests. : X
Address tests, v X
Fattern tests. : X
' R3232 Port tests. a
Clock/Calendsr test. : X
Timer chip test. . X
Expansion card diagn))stics, Time depends on card.
Built-in hard disk diagnostics. b
Sony disk diagnostics. %
Servicemode..  *  Notimelimit.
Kevhoard test. , : No time limit. *
* COPS/Mouse test. No time limit.
Manual Contrast test. No time limit .
Manual Spesker volume/frequence test.  Notime limit.

&

6.0 l}u&li ty Assursnce Tegt Cases

Rerer tothe "1.79Boot Rom Test Cases” documentstion.

~

Fage 3



CLIgA 17f Em_f F—'«'t"‘M F’rugr.—trr- er ~rcnce ;pemt‘zcaflom

7.0 Detailed Product Description »

CTre RMwill execute ivs full range of internal Gl:u;hu:: 10 and b T rram
Lected device. If a 'cold' start, ‘normal powerup procedurs 13 in

sandard disgnostics will be run. If the boot dewice el .
. tr nen while the disk 1s coming yesdy more extensive memory teshawll’
w3 'Weam' stexrt, the reset button on/the rear of tre ..,-:fem TRE
gnosticswill be done (& e,ubset of the full diagnoscizs) touring rhe

F.0 D agaostic Testing,

*« 3

The ROMwill execute avsariety of diagnostie tests, and attempt Lo narrow
failures to the replacesble module. For most failures, the user will oe
required to get the system repaired. 'However, certain types of failures will
3011l enakle the system £o be used, and the ROMwill allow the user the oprion of
:unrmumg on 8 hon-fatal error. Note that the herowars drivers MST make usg
f*z § FRILure InrormatIon &nd Srevent the USEr rrom using the harihars ¢
755 Failed the alegnostics. A mask of faile /porfs is in the Power-up star. s

&C .r on inmemory .

Fossible norn-fatal errors are:

. zerial port A.

.Zerial port B. o

. IWM port to the f‘loppy drive. .
.Built-inhard disk.

. Two~port caxd.

. Any expansion caxd.

Led 3 2

[ ST N )

Note that a failure on any of the above ports sutomatically makes the
failing port anillegal boqt device.

For example, if the Serial port A fails the diagnostics then the

operating system should inform the user that the port is bad if the user tries to
use that port. The user should then be prevented from using that port.

Page 9
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75 Boot FOM, Frogram Reference 3pecification -

2.3 Comparasion of "olg verses ‘new " gl agnostics.

LISA 1 O diagnostics.

1. Checksum of Boot ROM.

. Fead/Write of MHU.

-2

T Address best of MMU.

y Menmory fest, writesread, 1st ZK.

5. Memory test, write/read,
sCreen area.

£. Memory test, write/resd,
rest of rnemory

7. Parallel Port VIR, Timer 1
register test.

8. Keyhoard Port VIA, Timer 1
register tost.

9. Basic COPS test.

10. Video VTIR signal test.
i11. Read serial number .

12 Parity circuitry t'est/, R
1 address only. -

13.R5232, ChA 1nterrupt vectnr
" register test. :

14 R3232, ChB intevrnal 1oapback
test .

15. Get 871 ROM ei:atus.

16. Write/read, 1 location, of
shared memory.
4

17, Disable cofmand to 871. C
18 Read COPS for tate and t1me

19 Status programs onh expansion
r*ards

D
—
[

' Pag

" 3. chPhswe Address test

LISA'1.75 diagnostics.

“hecksum of Boot FOM and the ofher
**‘reﬂ Rlts .

[y

CEx t enswe ReadWrite of MM,

(28]

of MM

4. New Memory tests of video memory .
5. New Memory tests of main memory .

6. Timer chip test.

7. Extended COPS test .

8. Video VTIR signal test.
9. Read serial number .

Perity circuitry test, 1sddress "
inevery xxxxK segment.

10.

RSZ32, Ch Aregister and internal
loopback test.

11.

12.R3232, Cl"l B regisger anhd internal

loopback test.

13, TWM (Sony) diagnostic test.

14 Read COPS for date and time.

15 Status programs on expansion
cards. .

: 16. Built-in hard disk diagnastic.



LiEa LTS ;__,r F:’FWM F'rugmm F‘ef -==rr~nn pm:n‘u:atlon

'§.0System Initialization. .

The gystemwlll be left in the rollmlng state after the diagnostics.

+

X M MEpeT o
P TR % . i

he MMU will be setup so that mpmmy appears toskart at andress O o=

continue u:)r'uflguouély for the smount of memory contained 1n the _.'5_f3ters'zﬁéi_i1
stner MU registers are sef 7or invalid access except for the segnents L1stel
elow. Context u supervisor mode, is set thisway. Hll other cartex
For invalid access. This setup may be changed i the 0.5, group rruue-' 3

o

22

.mgrncnf Function.
94 Video cr acreen, sound/pwm t&ble
B ROM.O
37 ROM 1
95 ROM 2
99 ROM 3
108 Status register and controls.
5.2 Memory.

ALl of the "main” mc—:mory will be left writtenwithO's. Paritywill ke
left ensbled.
¥ideomemory will be left in the following state:

&) Yideo page - A Blank desktop dlsplaylng the weit icon for the boot
device. A message saying something like "LISA 1.75, (C) APFLE, 1983" may alsa
be dizplayed. It will belert inLISAmode.

b1 Sound page - Cleared to all zeros.

c) PWM page - Initially clesred to all zeros, if booted from the floppy
drive then it will contain the last setting from the drwer

d) The rest - Cleared to all zeros, except for the memory locations listed
inappendix A,

8. F Contrast.
The contrast will be set to the standard value of $xxxx. The shadow
location inmemory containg the valuewritten.
3.4 Speaker wolume.

Speaker voldme will be set to minimum, the value of $xxxx. The shadow
location inmemory contains the valuewritten.

Page 11



LISA 1.75 Boot ‘ROM, Frogram Reference Specification

.5 Key a.w.ri oS me‘ﬁrf&c*s

Thc port for-this interface w111 be turned on and the initial reset codes
will ke read and saved. If none srereceived (e.g. 8 "waym-start), theROMwill
reset the kevhoerd so that the initial reset codes are again sent. The mouse
will he enabled with the flmmg intervsl set to 16ms.

§

-~ -

5.5 Configuration check. o ,
: -, . ‘. . : . / .

Each 140 slot will be scanned for the presence of sninstalled card and, 1f
found, the card ID will be Yead and saved inmemory. If the cerd ID indicstes s
*ans initialization routine is present, the ROM will load and execute e
card's status programwith the returned status also sa»ed in low memory

»
The interface to the I/0 cards will remaln the seme as in LISA 1.0, this
allows expansion caxds to be used in both if the hardware permits.

%0 Boqt Devices

» The built-in hard disk is the new default boot device. This replaces the
Profile on the parallel port in Lisa 1.0 as the default device. As 8 way of
telling apart Lisa 1.0 and Lisa 1.75 koot devices, the boot I.D. code of $AAARA.
for Lisa 1.0 is a standard so Lisa 1.75 boot devices will have an I.D. code of

- $5555. If alisa 1.0 boot device is the boot dewvice, an appropiate message will
be displayed with a werning and the user will not be able to continue. The
process may be continued from service mode only. The SONY disk is to be added to
the possible boot devices alongwith the serial port running in Apple Bus mode .

Boot device determination: ' ‘
a) Top priority is the keyboard/mouse 1nput selaction of a boot device.
b) Next is the boot device that was saved previously in the COPS.
c) Next is the check of expansion card combinations:
If an APPLENET and a Test card are installed then the APPLENET cerd
will be booted, this is for manufacturing requirements.
Ne*ﬂ: if an intelligent test card is installed, IDs $xxxx to $oxxx,
then that test card will be booted. This is for LMO statmns
d) Last is adefault of the built-in hard disk.

If the boot device fails to hoot then the user will be presented with the
option of retrying or selecting a new boot device. If the hard disk is the bocot
device, the Boot ROMwill execute extensive memory tests while waiting for the
drive to come ready. If the timeout expires, or if the user selencts to abort the
boot process (note that the keyboard and mouse inputs will be monitored) then
the user is returned to the hoot device selectionmenu. Before the hard disk is
booted & diagnostic is run on it. If the diagnostic fails then the hard disk
will become an invalid boot device and control will return to the boot device
selectionmenu.

-

Page 12'



LISA 1.79 Baot FOM, Frogram Refersnce Specification -

Q.2 Boot ROM protocols.

-

If = r!iarmostic for a specific port fails then that port will he made 2n
: .f-iz.‘f 'u I ie,u:e If that f‘a.ilmg nort was the selected boot dewvice then the
burf ectionmenuiwill be cﬂlsplayed

After sxen wtlnu the power-up ebrs gl 5a«ung *he configuration dsfa, tre
R owill bom a startup progrsm r“ra.m the selected device, which will he 2
umumurn of 512 bytes loaded into umﬂo memory . The default koot device 13 the
ilt-in hard dlsk The boot blocks oadpri in r‘rom the boot device will now b
the added check of having to pess & checksum test. The checksumn method
described in one of the appendixes, this is the same method as used ov Llsa L0
Enot ROM. The checksum requirement may be overridden in the service mode.

3.0 Maro o sk booting.

Block O is assumed to be the boot area. With 532 bytes read, 20 for the
header. and 512 for the startup program. The header field must be £5555, note
that the LISA 1.0 system expects a header of $AARA, the fields sre different to
keep a LISA 1.0 disk from trying to boot on the LISA 1.75. There are enough
nerdware differsnces that booting & LISA 1.0 program would 'crash'. IF the

© header verifies OK and the checksum test of the boot block passes, sndno other
exrors ocour, the ROM will jump to the first program location, also set up tobe
st address xxxK. There will be a timeout used for the wait on the disk reacy.
This allows awsay to get out if the disk never comesready. TheI.D. check can be
cverridder by the service mode user. '

/ o,

9.7 Flopoy 05 sk bam“mg | | : )

For floppy (Sony msk) booting, track 0 side Q, sector O (with header) -
for the startup progrem for a totsl of 524 bytes Tms will be loaded with
hesder starting at location xxxK minus heesder length, the actual program will
start at location xxxK. The startup program header will be checked for afile ID
of IZ225 to ensure that the data read was a boot program. If the initial load is
mmssrul the ROM will then jump to the initial location of the program code
at address KxxK . Any failures will ther be saved in low videomemory. The I.0.
check can be overridden by the service moce ussr. R checksum test is also done
on the block loaded in. If the checksum of the loaded clata is correct the ROM
4ill Jump to the 1n1t1a1 progr sm locatmn ' ¢

S

Page 13 R R



LISA 1.7% Boot ROM, Prograrn Reference Specification -
g4 LDEot ﬂoe‘.'rt.
Thiz will be done by reading & "boot ROM" on the selected I.D cqrd If the

zheckaum of the loaded dats is correct end initial status checks are JK, the FCh
wrll mm: Eothe initial nrogram location.

.5 Inrersal siot booting.

This 1s to allow hooting from sn ﬁlfernate pro::e: zor cerd installed in
f the two "new” slots,
Method is o be determined.

tJ

Fage 14 : S L : !



LISA LTS Boot ROM, Prograrm Reference Specification -

10.0 Moni tor modes .

If errors are detected during power-up-testing, appropriate 1oons and
torezwill be uaed tonotidy 1:% 12 gperatbor. After the icons ere di 'sclra,';,-'ed and if
the =yrors prevent automsatic Looting, amery of options will appesxr at The top
ot the LISA zcrsen requesting user 1npuf At this point the POM will he 1n &
special “moritor’ progrem that contsins two levels., One iz callsd the
"Cuatomer mode' and the other is called the "Service mode". The standara Lizs
11l e

user interface will be used to the gxtent that amenu bar anci dialog oox vy
used at each lewel, the menu selpcfmns are svailable via mouse selschic
kevboard inpuk.

o
-

=

|

a1

L0 D Cwstomer mods.

o

In this preliminsaxy mode, the error icon, if any, will be displayed on th
screen. Options available are:

Restsrt, Continue, Startup from..., Turn Off

Restart.

This option provides a mesns of resetting the system from the kevboard or
mouse to retry the power-up tests. It will cause a 'double bus fault” tooccur,
which in turn will reset the system and calse the startup disgnostics and
nrocedures to be reexecuted.

Continue.

This option gives the capaﬁillf'y m“ continuing arffer a non-ratal exror. 30"
the system can be used in a "degracded” mode or extended diagnostics running
‘under LisaTest can be run. For example, if one of the RS23Z ports falls the
diagnostics, and if that port is not used by the user, then the systemis still
usable as far as the user is concerned .

Startup from. .. ' ' . >
p In the case of a hoot failure, this option provides the means of easily
trying the boot from the seme or another device. :

Turn Jff.
If thisoptionis selacred then the system w111 be turned of .
4 ‘ . -

Page 15 L s A



LISA 1.79 Boot ROM, Frograrn Reference Specificstion .

10.2 Seri o6 modte.
This mode mey be entered by specifing APPLE S during the boot process

his mode is provided primsrily for engineering, manufacturing, and fisld
ervice use It provicies basic hardwsre snalysis and manipulation
sl'r f‘”lu*h o

The aptions availehle are

H A,»l

Lisa debug
Call program
Execute s test
Loog on & test.
Adjust L video
Adjust S video
Grey pattern
Power cycle
Help

Talk, Serial B
Exit

The following spemal functions sre provided in the 'Lisa debug’ mode

SB addr xx . Write a byte value, odd or even address allowed.
SW addr xxxx ' Write aword value, def‘ault for S addr xxxx, must be
even address.
SL addr xxxxxxxx . Write alongword value, must be even address.
SCB addr xx : Write abyte contlnuously
SCW addr xxxx S WrAte aword continuously, must be even sddrpss "
SCL addr xxxxxxxx -  Writealong ward contlnuously, must be even address.
DW addr o Read awordvalue, default for D addr, must be
: even address.
OL addr " Read 'a long word val ue, must be even address.
DS addr . ' . Read a section of memory, must be even address.
DCB addr , - Read abyte continuously, with display when the
o .value read changes.
« DCW addr Read aword continuously, with display when the
; - - wvalue read changes, must be even address.
RC addr .. Read aword contlnuously, no di splay, must be
even address.
p T " Exit conti‘nuous 1oop, interrupt driven.
TS addr Test write a location, writes pattern shown fo addr .

$OO00, FFFFF, $9Rﬁﬂ $5555, $AAAA, $5555 -

TSR addr + Test writea 1ocat1on writes pattern shown to
address then does aread of that location.
$0000, $FFFF, BAAAR, $5355, SAAARA, $5555

Page 16 .
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LISA 1.7% Boot ROM, Prograrn Reference Specification . -

COPS 1 ' Send COPS a byte command or date.

MOMCOPS Monitor all detacoming from the CDPSL displayed
) in a seperate hox.

NMONCOPS Exits monitor COPS mode.

HELF | o : Di splays special addresses of interest and
: service commands aveilable.

THUDE x v ~ setstimerx (Oto2) tomodey (OtoS).

TIMERO xx:o(v o Writes timer #O to a specificword value.

TIMERL XX Writes timer #1 to & specific word value.

TIMERZ2 xxxX Writes timer #2 to a specific word value.

RB : Re-hoot . |

QUIT | Returns tomain service menu.

All exceptions are trepped and all values displayed.

Display MMJ contents.
Change MMU contents. / "

Extended memory tests. These tests may run from less thar oneminute to as
ruch as seversl hours long.

NOTE Depending on size ﬂmstrazm‘s smw ot the sbove may not e
swallayle or evenmore options mey’ be &l az!&b}ﬂ

»

*  The 'Call a progrem optmn allows you to call any location in memory as =
*epe.rafe progrem. :

The 'Executea test option allows:access to the standard diagnostics and a
st of extended dlagnostn,cs This mode will probably be used the most to run
rne extended memoxy. ?'est: ‘ . _

The 'Loop on a test' optmn is similar to the ‘Execute a test' optlon except
that the test will be looped oncontinuously until afailure.

Wt
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LISA L79 Boot ROM, Program Reference Specification *

There are three (2) VIUPO adjustment modes. The first two show 3
rrosshatch pattern in the selected videomode (squere dots or Lizsmode]. The L
13 74 iza 1.0 mode and the 3 is for squere dot mode. The third is & grew

The 'Help' option liste the Li:é’ga debug mode commands, some addresses 1n
memary of areas of 1nreres aﬁd short deqcripfions of other optichs.

The 'Talk, Serial B" opfmn is mr external dlagnoofl uze and executes
special TALK driver thru the B serial port.

w

11 .0 External Interfaces.

A main jump table will support outside progrems with the EBcot ROM s
disgnostics and other routines. The interfaces to these diagnostics will he
consistant with LMO and LisaTest needs. The error codes estahlished by LISF
1.0 remain the same, with the exceptions described in the appendl\’ and
additionsl arror r*odes hawve heen added. . ‘

120 Minimal syét’au configuration.

The Eoot ROM i able to run on a system without any memory boards, only the
video memory will be avs,i-lablz This mesns that all data, eveptmn vectors
stack, and the boot block of the boot device will be placed in the video memory
for use. This mode of operation is necessary for the system operating as a CPU

" bosrd and memory bosrd checkout station. -

-
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Appendicies
Appendix A.
Memory Map .

The ROM uses part of lowvideo memory from address $000 o $400 (relativ
ko location xxxxxxxx) &as a save ares for error snd configuration rial'a
Differences with Lisa 1.0 are specified. The layout and contents e 3z
follows:

Address Contents

$000-$003 Power—up status #1, BOOOOO00D = 0K, any bit = '1' indicates an
BYY 0T .
Bit meanings are:
0 -~ ROM O checksum.
1-ROM 1 checksum.
2~ Videomemory .
3~ Videonmemory parity.
4 ~Video circultry.
5~ Serial number.
6~ Timer #0.
"7~ Timer #1.
8- Timexr #2.
9§~ COPS test.
10 - Main memory . _
11 - Main/memory parity. “
12 -MMU read/write.
13 - MMU address.
14 - MMU functional.
15~
16 -
17- A : . ’ .
18 - ' .
19 - Keyhoard COPS .
“ 20 - CPU bosxd COPS.
21~=Line 1010 or 1111.
22~ Illegal instruction.
23 - Misc exception (e.g divide by zero)
24 -~ Address error.
~ 25-Buserror. - \
26 - Unexpected level 2 (slot 4) interrupt .
27 - Unexpected level 3 (slot 3) interrupt.
28 - Unexpected level« (slot 2) interrupt.
29 - Unexpected levél 5 %slot 1) interrupt.
30 - Unexpected level 6 (3CC, timer 1) interrupt.
31 - Unexpected 1evel 7 (NMI, parity) interrupt.

Page 20 e
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$CO8-F007 Power-up status #2, BO0O000000 = 0K, any bit = "1 indicatas an
AYT 0T . N
Bit meanings sre:
O~-RI2I2 port A,
1~-RS232 port B,
2~ IWM, floppy dizk.
3~Bullt—inherd disk.
4~ S1ot 4 status.
3~ Slot 3 status!
fn=5lot 2 status.
7 -5let 1status.
8-
9-
10 -
11-
12 -
13-
14 -
15~
16 -
i7 -
18-
19 -
20 -
21~
22 -
23 -
24 -
25~
26 - N
27 - Fatal érror gecured.
28 - Non~fatal exryor occured.
29 = Nomemory installed. -
30 « Mouse disconnected.
31~ Keyhoard disconnected. .

$008-00B Maximum physical memory address+1. >
. $0OC-COF  Minimum physical memory address.

$010-013 Total amount of memoxy.

3014-01F Reserved '

3
Wi
i
24
a2
e
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$020-021 ’D slot 1 deul ce ID

$022-027 2
$0z4-025 " " 3 "0
L - ~ - t tH .on 1t
LS E~027 ' 4

HOz3-029 @Psep ed.
$02A "
oz "
K020 et
E}O:E\ # [ LI
$OZE-02F Reserved.

" status.
11}
u

i : "

FOSETRE o8 W

$O30 Boot devics ID, same as code from CORS.
Bit meamngs are:
0to4-Boot device or power cycle.
Value of $00 isBuilt-in hard disk.

$01is huilt~in floppy disk.

$02 is Expansion slot 1, port 1.

$03 isExpansion slot 1, port 2.

$04 is Expansion slot 2, port 1.

$05 isExpansion slot 2, port 2.

. $06 is Expansion slot 3, port 1.

$07 isExpansion slot 3, port 2.

$08 isSlot 4.

$09 is Reserved.

$0A isSerial port B using AppleBus.

$0B is Serial port B using TALK.

$0C is abort to ROM momtor

$0D is Reserved.

$0E is CPU bosard burn-in.

$OF is Power cycllng .
5 - P(eserved ' v
6 - -Extended memory tests.
7. -0ddParity for code in COPS. “
I

$031 Kevboard .D.

%

The F—‘UM version number 1s lncatEd at $xxx*cxx~<x‘c it is »vne word long and
in the seme format as the LISA 1.0 boot rom version number
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fppendix B: ROMRoutines.

lowing 1ages give details on *hﬁ interfaces for warlous user
routines. Unless specified otherwise, all e;nters ars
v would be fram F’H::CHL this means that D0-03 anc AO-GZ may be

MAME

FUNCTION-

IMFUTS REQIIIRED -

GUTFUTS -

CALLING SEQUENCE : J5R to $xxxuxxxx

Execute diagnostics.
CBccexgxxx (To be defined)
B X XXAAX
BN XAXXX

Graphics routines.
Fxxxxxxxx  (Tohe defined)
ixxxxxxxx S v
B xx

General utilites.
FAAAXAKXX {To be defined)
FrRAAAKXKK / ~
Brooxxxxx )
P xxxxx

LISA 1.0 interfaces to be removed if aHerdware interface ROM is availsble:

. Hard-disk read a block routine.

. 871 disk read a sector routine. *

. Hard-disk handshske routine.

. Hard-disk get response routine.

. 3end COPS command.

. Read clock/calendar setting.

. Read mouse position. o

. Set contrast value. : ‘o -
. Beep speaker. '

[Fa e RN B w L BU ) QO ST B S
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Appendix C. -

Error code differences, as the disgnostics sre writhsn this list will he
added to.
Error messages. ‘
CPU - 1.7 bhoard failure.
Memory board failure.
ExpansionCard failure.
Kevboard failure.
Startup failure, on hoot device.
Kevboard disconnected.
Mouse dizconnected.

LR Lagio Failure., Indicating a bad CPU card.

Error Code Meaning

41 MMU failure.

42 Video failure, VTR, CS, or YID signal.

43 Parity circuit failure.

44 Unexpected NMI . '

45 Bus error.

46 Address error.

47 Illegal instructionerror.

43 Line 1111 ar 1010 trap.

49 ’ Dther unexpected exception.

70 - Mainmemory failure.

72 Yideo memory failure.
Flopoy dr sk failure. /- ~
Error Code Meaning

1X -~ Standsrd floppy failure code.

38 Bad boot file ID code, expect $5555 for Lisa 1.75.

39 " Timeout error, drive did not respond.

«

«
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i opicFailure. Indicating ahad 170 portion of the CPU-10 boar!
Error Caode Mearning .
TIPS #1 (10 hosrd) failure (bad or noresst code).
COFS #2 ( keybosrd) failure.
Clock failure [incorrect operation).
5232 poxrt A failure.
RSZBZ port B failure.
Disk controller (IWM) failure.

144100

I O IR T I (IR 1)

ed T U B

Memore Feiiure. 1P two boards inst ﬂlﬁd HOM will sttempt o pilrgoirt
bich bhoard. .

NIDGET ofi sk Faiiure

Error LoJe Meaning
80 Hard disk does not appesr to be attached.
51 Hard disk is not resdy.
g2 Unexpected response.
83 Monzero status bytes.
84 Bad boot file ID.
as Tlmeout error, drive did not respond.

[0 51t Failure. Bad status returned f‘rom installed caxd.

Error Code Meaning
g0 No card installed in expansion slot requpsfpd
91 Invalid card ID code. N
92 Bad checksum on cards boot rom.
: a3 B;ad status returned from card.

.
- * -

Kevbosrd Failure. Keybosrd internal diagnostics error.



