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LIS A 1. 7:1 eoot M'.Ot-..'1,.. Proqr1:irn Reference ·specifiCi3.tion 

1 _ O Introduction 

The t:oot PtJM in th€~ Lisa L 75 svstem must provide a nurntier of fea.tures. t 
joe:s 3. i:·:::i.:si c -:li aanostj.c check of" t r1e svst em to assure t r1at the r1•:ii~•i1-.1 8i-e s 
"'~ork.in9 properl·y· .- It provides a specia.l it service'' mode for debw~i use in ca.se of 
·:i. f·:~.ilure in ;:i_ny or th1~ diagnostics e.nd that f'ailure prevents tr1e loacUng of 
more eY. tensive cha.gnost:ics ~ It ini tial.izes the .hardware to ;:t known state - The 
E3oot c;:-c1·1 loacfs a boot pri:igram from the user selected boot cievice ancJ .:;tar·:~ it 
up. 

The Boot ROM provi.des a very simple interf::i.ce for the sta.rid8rd user and 
orovides a more extensive debug interface ror the service tech. Additional 
rnanua.lly run diagnostics are provided to allow the user interfa.ces to be testecj 
i:Jirectly. These interface tests ere necessa:tv if keyboard or ~'louse f'a:i.Lire::; 
prevent the user from performing a normal startL'P a.nd prevent mcire extens1 ...... e 
cliagnostics from being loaded and run. 

1. 2 S:vstem Di.!fgnostics 

The :svstern diagno~~tics ere designed to test as much of the svstern as 
;Jossil:ile in a very short tirne. These tests veriry the proper opera.ti on of the 
hardware using the sta;nderd hardware drivers,, 'whenever possible and if the 
cirivers are in ROM. Some tests ere at a much 11 lower" level than the sta.nclarc: 
drh·ers., ::i.nd these tesbs access individual portions of the hardware in a manner 
tl1at tt-ie~/ are not normally used by an applications program. 

n1e svstem diagnostics le.re ordered in such a way a.s to use e.s li ttt·e 
untested hardware as po~~sible for the first tests. From then on., each test ~1,1ill 

· test out one small pert of untested hardware at a time,.. using previousl.y tested 
hardware. This approach makes it easier to locate harcfwere errors by having 
only orre small pert of.the herdwar~ e.dd~ci .to a.test that is not yet checked out. 

Each test is allowed to use any part of the hardware,. 1,\/hict; was tested 
a.lree.dv ... to do it 1 s own test. When a test fails,.. the only ne\>1 hardware used in 
the test is tr1at being tested. There ere some cases where more than one new 
piece of hardware is adde~d ... this is done.where two or more pieces of hardware are 
sl1aring a common path to the next test node. A test node is a. hardware point that 
the testing enviroment h;as access to. There ere usually cases where the testing 
envi:rornent has e.ccess cinly to the end result of a hardw8l·e path anct not to 

· intermedia.te results. ~tJhen this is the case, the particuler failure mocfe i1.,1ill 
t·1el p to pinpoint the tai 1 ure. · · · 
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···>e st;3.ndeird user .. someone v.1r10 j~Jst :.:.,1e.nts a. cf·1eck of the s·:,...stern enc; ,,.\l1ll nc~ 
'.):~ :;!:::~'.·"G .3.n·· . .1 repa.:r 1,..10:rk., will see ;:i, rn1nirne.l ,amount 1Jf te:~t rnfor~r:e.t1.Jn. ,..hi:: 
·-n~: ;_,:;:~i8.lf~/ be limitii?d. to icons snm'iing ~i.Jhicri pert of tr1e :"...:::;::-em ... :: be:r-,;_; 
t~'.~.te·:J. :.·,~1~"./·Jne i:s a.ste.ni:ferd user ih tt1e normal boot process. 

-;-tie more a.dve.nced user., fielr.i service or tt1e repa.u clepot. h:is -.3.\'.S.:i..~ st:,:.-:: 
·i1cr':'. c!etallecl infi:1rma.t~Lon a.bout a test failure. Tr1is e.c!ditional rnfoni18.t:·::(·::. ~ 
~x1 the "·:;e.r\/1ce 11 screen. The st::i.nda:ti::1 screen will show what the :;:t:3.ri1:i;:=tii:l 1.is·er 
will see, while by using a special keystroke combination (or poss1cly some 
other rnethocl) the ;31jvanced l~ser me.y switch tc1 the service screen. nus ::;-creen 
displavs information tr1e.t applies to tt1e failing test. H1i.s '3.clcjlti 1Jr-~.1 
rnf ormat ion is only displa~1ecl on a failure. 

Al so better error tee over~; is provided., no endless restart 1 oops sre in the 
program flor .. \J. If a fatal error occurs, every effort will be ma.de to displav that 
1~rror ancf then either ~10 to the monitor routine1 for ser\;ice mode. or enter a 
::rnecia.l Gfebu9 loop. Thie major differ~nce f'rom the Lisa 1.0 ROM is tt·1at e\1en on a 
f8.ta.l error,. a.n effort :is rnade to display the error message on the scr~en before 
entei-in1~ a debug loop. Every etfott w.ill be made to allow trouble-shoot1n~i of a. 
f8.te.l error ... the only problem herema~y be if the video memory· is baclor ams.jor 
failure prevents the CPU from operating proper!~/. More debu(tgin(t s.icJs '::t.re 
added., these incl L'de the ne~" tests added along with a f'ew more memorv cfebuggini;J 
commands. · 

I 

1. 5 li.ardwue dri ve.;rs. 

If system drivers are ~so e:va.ilS:ble in ROM,. and they have sufficient error 
r·ecovery., then they .are to be u.sed ·by. the. dH1gnostics. These driverS; must 
perrni t the type of hsrd"Jere control necessary for diagnostics. If not, then the 
Boot ROM will .have its O\lm"set or drivers. · 

.• 
2_0 Reference docultents 

LISA 1. 75 ERS_, Julv 14, 1983. . 
LISA 1. 75 Hardware R~ference.manua.l, (not wri t~enyet). 
LISA 1. 75 Boot RCt1 Test Cases1 .. (not i~Ti..t ten vet). 
LISA 1. 75 schematics, (not written yet). 

~ 



LISA 1.?:r Eloot F;~Of'.,1,. Proqr;~m Reference Spec1fic;:i.tion 

c:rn·1. Res.cJ Onlv Memorv. 
~-18 .. , Mega. b~/te ·. • · 
Eiuilt-in l*rard disk, Widget. 

4 _ o Support Environnent 

4_ 1 Support SOftware 

4. 1. 1 Sy.st.em 

Designed to wo:rk on any soft~•are system, sta.ndarc~ jump vectors to some 
of t he P.Ot·f s i n t er n al :rout i n es sr e e.v a.i 1 a.bl e for use by a.nv one . Thi s i :5: i:i 
standard tioot process which can be used by any s~/stem soft•Nare. 

4. 1_2Uti1 it i es 

f'llTE: If there is a Har<Mare Interface RCJ1 designed then the foll a.w1i ng 
paragraph applies. · · 

Tt1is program uses the standard. drivers in the other system ROM. Tt-:a.t ~'.CIM 
must be inst a.11 ed for the Boot ROM to do a boot and if the ROM is not inst al 1 ed 
ti--1en the Boot POM will place the error on the screen and be available· for seruice 
mode use. 

I 

4. 1. 3 L?enerst i On .snd inst Bl let i Ort proc.edur.es. 

The program can ~e generatea b~' exf'.cutipgi the ROM .GEN. TE)<T file under tf1e. 
la.test Monitor release. The progrem must then be programmed into a 32K ROM. The 
ROM is then installed fnto the first ROM socket on the CPU boa.rd of a LISA 1. 75 
svstem. Refer to documentation on the other RCIMs for possibl~ intercjependant 
rel at i onshi ps. 

·• 

4. 1. 4 Required Netrat1i1s.re 

LISA 1. 75 or equiva.J,ent hardware. All other hardware is 'l'Jptional,.' this 
includes: · 

Memc:rv tioards. 
Flop p·;; drive . 
Built-in hard disk. 
Expa.nsi on cards. 
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~rs A 1. 7:1 Eioot. POM, Prn~~ram Reference Specification 

4 .. 1. 5 Processor iyfu;· .1J.ndl''l~mo.ryS1:2e 

;··~ot·:iro:a. 58C1b microprocessor. This pro~irarn will run I.fl ~i1 cinl·~,1 the 
.. ,.wee i"remorv/ us:ed e.s ~~ scratcr1 pac~ f1:Jr i:1ri:11~:rem tests. No memorv ooarcis .:ire. 
re1:~u1:::-ad. 

'* 

This pro1;trem uses: the t<e·:iboerd e.nd tt1e Mouse a.s prirnerv ino1_;t :le· ::. >:-:-:::. 
·The Son~/ floppy drive is supportec~, as Ls the built-in h;3r:l .:ii :;:k .. 

. .:in~:; le~1al memory 1:onfigLJration. 
Anv ex pension cards. 

I 
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LISA 1-7~1 Boot. POt-.-1,. Progr;:t.rn Reference Specification 

... 

5 _o perfOIJ.Bance Criteria I.· -r~·m· ~t"'b""·d t .......... ,. '"i' , :' ..:..: .. ing .,!:,..' .... ~ e ... ei .t1.1..1.i.er..,.1 

Tit(f.~S Sub--t imes 

·5·::-·st em -~et up. 

CP1J- I .. ·D board 01 e.gnost i cs. :< 
Boot ROM che,cksum test. x 
svst em ;n R1JM checi{.sum test . ~< 
Mf11J register cheer<. x 
Psri tv Generator/Checker test. x 
Vicjeo ·circL~i t tests. i 

"/idea Memory diagnostics. x 
Res.d./' . .Vrite pattern tests. x 
Address test: s . x 
Pattern tests. x 

Main Memory di ,agnostics. x 
Rea.d.Avri te pa.ttern tests. x 
Address tests. , x 
Pa.tterntests. x 

RS232 Port tests. 

Clock./CalendaJ~ test. 

Timer chip test. 

Ex pa.nsi on card di agnf st i cs. 

Built-in hard disk diagnostics. 

Son·y disk diagnostics. 
~ 

Service mode. 

~<e~;board test. 

COPS/Mouse test. 

Manue.l Contrast test . 

. x 

x 

x 

Time cJepends on cercf. 

x 

No time.limit. 

No time limit. .. 

No time hmi t. 

No time limit . 

Manual Speaker v0tlume/fr~que_nce test. · No time limit. 

6. 0 Quali tv Assurer.re Test C~s 

Refer to the "1. ,., Boot Rom Test Cases" c1ocurnentat1on. 
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7"~0 D_ete.iled Product Description . 

. ~-,_e 9Cl11.i.11ll execute its full·:rani;te of interna.l diagnostic~: a.ne1 (:;c:oor. f:::-,:irn 
r,[·:e ::;e:ecteci dev1.ce. If a I cold I start .. normal powerup procedure .. lS in preice:;:; 
r::·;e~·i e.l: ~:tancjarcJ CJie.gnostiCS Will be run. U' the boot de\•'iCe l ~ tt!t' ~::u1: :-:/. 
;-,;3rd c1i:~:k .. tnen : .. ·~hile the i:~isk. is ceirning:ree.dy more extens:v.J'e memo:::-·: .. t:e:s:r.s , .. ;_:·~ 
~Je run. If..a '11,1arm' start. tr1e rese·t button on1tr1e rear of' tne :;·.,.:stern. er.en 
lirni ted diagnostics will be' done (a subset of the full diagnost.::..::sJ tei i::nn•;i ::-~·:i:: 
:;\' ·~ i: ern up f' :3.s t . 

.7. 2 Disgn.ostic T.est.ing . 
.. 

The RIJt'.I ~\Jill execute a variety of diagnostie tests, e.nd attempt to narrc~·.1 
failures to the replaceable module .. For most failures_, tr1e user vnll De 
required to get the system repaire·d~ ·However1 .certain t~lpes of f;:i.Uure:~ ~-n:~ 
~s:till enatrle tr1e system to be used,. and the ROM will allow the user the i:Jption :::ir· 
cont i r1ui ng on s. non-fabal error. Note thst the hardware a'ri vers n_E,T .:r1ak.g .j:.-~{:· 
.cit .tl~"i.s l'.5.1.·lare inf'ormation a:nd pr.event the user tr.om using th-e- hf!.ral~·· .... 9Ie· t .. '!Bt 

.... li"5s ,~~s.il:e·a' t/?e diagnostics. A mask of failed'/ ports is in the Power-up sta.t1.;s 
section l n memory .. 

Possible non-fatal 1errors ere: 
1. Seri a.l port A. 
2 .. Serial port B. 
3. Hi.JM port to t. he floppy cfri ve. 
4: Built-in herd disk. 
5. Two-port card. 
6. Anv e;c:pansion cerd. 

N1:ite that a fa.ilure on any of the above ports automaticall\·' makes the 
failing port an illegal boo.t device. 

For example, j_f the Serial port A fails the diagnostics then the 
operating s~1 stem should j,nform 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. 
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LIS A 1. 7' Eioot. F'.OM,. F'ro1Jrarn Reference :Specification 

'* 

"'"' _, -. . • r 11 ' 'l'd (( . <'I ,·r .rJ . . t ' 
1 · • . ) L . .1_1,~o.ar as1 .on o 0.1. v.e:r ses n.e.w ·:..i'.1 .sgn.os i cs. 

LISA LO diagnostics. ' 

1. Checl<.:Surn of Soot ROM. 

2. i:;·ead./ivrite of MMU. 

: . Rc~dress test or MMU. 

4. Memory test, ~vrj. t e/react 1st 2K. 

:.1 • Memor;1 test, wri.te/read, 
screen area. 

6. Memory test, wri te/rea.d, 
rest of memory. 

7. Parallel Port VIA, Timer i' 
register test. · 

8. Ke-yboard Port VIA,, Timer 1 
register test. 

9. Basic COPS test. 

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

12 .Peri ty circuitt'Y tesl, 
1 a.ddress only. · 

13. RS232_, Ch A interrupt vector 
n register test. 

. . 

14. RS232, Ch B intE~rnal loopback 
test. 

15. Get 871 ROM status. 

16. IAfri te/read, 1 focation_, of 
shared memory. 

' 17,. Disable command to 871. 

18. Read COPS for da.te and time. 

19. Status programs on expansion 
cards. ' 

LISA· 1. 75 diagnostics_ 
~~~~~~--~~~----------

1. Checksum of Boot ROM a.nd tile ott-1er 
tt"1reeROMs. 

2. Extensive Ree.cf/Write of i·1r1u. 

3. Extensive Address test of MMU. 

4. NelfJ Memorv tests of vicJeo mernorv. 

5. New Memory tests of ma.in memory·. 

6. Tirr1er chip test. 

7. Extended COPS test. 

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

10. Parity circuitry test, 1 adclress 
in every xxxxK segment. 

11. RS232, Ch A register and internal 
loopbe.ck test. 

12. RS~32., Ch B register and internal 
loopback test. .. 

13. IWM (Sony)· diagnostic test_ 

' ' . 

1~. Read COPS for date and time. 

1:5. Status progtems on expansion 
cards. · 

· 16. Built-inh.ard c~isk diagnostic. 

.., 
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E:c:i:it M'.0~· .. 1,. Prn1~r~m F;~efereni::e :Specification·. 

§ .O Svstem Initialization_ 

. ·The MMU wql tie setup so that memory appears to st3rt :..t :i.i::c1res3: J ~nci 
c-ontinue i:3°onti9uoU$~Y for the 8fOC.iLmt of memory r::r:intained 1n the -~':"Stern. -r4~ l 
::Jtner Ml"UJ re~iisters 8l~e set for invalfd access exi;;ept f'or tt"ie ::;e1;ment::;: l1::.tc-·:l 
belmv. Context 0 ... sup1:rvisor rncicie,. is set tt1is way. All other conte::.:t ~::ire ::·et 
for in".,1all1J access .. Trr:Ls setup mav be crranged it' the IJ .S. group reQue:st. ·s . 

:3eqment 
94 '-
96 
97 
98 
99 

108 

Function. 
Video Screen_, sounci/pwm table·~ 
ROM·O 
ROM 1 
ROM 2 
RQM 3 
Status register and controls. 

I 
.B'. 2 1/t;lemory. 

.. 

All of the "main" memory· will be left written with O's. Paritv vnll be 
left ensJJlecL 

·· Vicieo memory will be left in the following state: 
·e.) VicJeo pe.ge - A1 Blank. desktop displa,~1ing the we.it icon for the 1x1ot 

device. A messa.ge sayj~ng something hke "LISA 1. 75, (C) APPLE,. 1983" may al.so 
be cfisplavecL It will be left in LISf(mode. 

b) Sound page - Cleared to ell zeros. 
c) Pl;JM page - Imltially cleared to all zeros,. if bootecJ from tr1e flopp~/ 

drive then it will contain the last se:tting from the driver. 
·en The rest - Clem~ed to all zeros, except for the memory· locations listecJ 

:in appendix A. · 

The contrast Y~ill be set to the standard value of $n:xx. Tt-1e shei.dm,, 
1 oca.t ion in memory cont1ains the value written .. 

. ;,.9. 4 Spe.8Ji~er ~·'OlJ..trte. 

Speaker volume will be set to minimum,. the value of $.xxxx. The sr1a.do~.J 
location in memory cont~ilns the value written. 
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LIS A 1. 7:i Eior:it .. F.'.OM ... F'r1JgJr;:trn Ref'er.e·nce Specification 

··.a_ 5 l(.eyb.o.ff.I.d,'Nous.e1nt.5rt~c.e·. ; 

The port fi:rr. this interface will be turned on and the initial reset cocJes 
1!1ill be res.cl and sa\Jed. If none are received (e.g.·a "wa,rm-startL tf1ei:;'.1JMw1ll 
reset the kevt:ioerd so that tt1e ini t·ial reset codes are a.gain sent. The mouse 
'f'"ill lJe ena.bied with the timing inter\Je.l set to 16rns. 

F . .6 Conlig.'""T.s·tion check. 
I 

Ea.ch_.I/lJ slot ~"ill b·e scanned for the pres.ence or e.n installed carcJ and ... if 
found., tr1e card ID will l:ie read and saved in rnemor\' . . Ir the carc1 ID indicates :s. 
status initializatiqn. :routine is present, the ROM will load ;3.nd exec:ute ~r-;e 
ca.ra' s status program.with the returne:d status also saved in low memorv. 

The interface to the I/O cards will remain the same as in LISA 1.0,. this 
allows expansion cards to be used in both if the hardware permit.s. 

9-_ 0 Boot Devices 

• The built-in he.rd disk is the new defau. lt boot device. This repl;3.ces tr1e 
P1~of-ile on the parallel port in Lisa 1.0 as the default dev·ice. As a. 1(1J8:·:/ of 
telling apart Lisa 1.0 ~lnd Lisa 1. 75 bo•:it devices., the boot I .D. code of $AAAA 
for Lisa 1.0 is a standard so Lisa l. 75 boot devices will have an I .D. code of 
$5555. If a Lisa 1.0 boot device is the boot device, an appropiate message will 
be displayed with a warning and the user will not be able to continue. The 
proces~ rnay· be continued from service mode only. The SONY disk is to be a.dded to 
tt1e possible boot device~s along.witt1 the serial port running in Apple Bus mode. 

Boot device determination: 
a) Top priority is the keyboard/mouse input selection of a. boot device. 
b) Next is the boot device that w~s 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 card 
~vi.11 be booted_, this is for manufacturi'ng requirements. 

Next, if an intelligent test card is installed_, IDs $xn:x to $xx:cx, 
then that test card will be booted. This is far LMO stations. 

d) Last is a default or the built-in herd disk. 

If the boot device f~e.ils to boot then the .user will be presented with tt-ie 
option of retrying or selecting a new boot device. If the hard disk is the boot 
device, tr1e Boot ROM will exec1.,1te ex·tensive memory tests while waiting for the 
drive to come ready. If t:he.timeout expires, or if the user selects to abort the 
boot process (note that the keyboard and mouse input$ will be monitored) then 
the user is returned to the boot device selection menu.· Before the hard disk is 
booted a diagnostic is run on it. Ir the diagnostic fails then the hard disk 
will become an invalid b1oot device and control will return to the boot ctev1ce 
selection menu. 
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9. 1 80'.Cl t R...1"! pr Ct t .o·.C-.o 1 S. 

If a die~nostic for·a specific port fails then that port will be made an 
1n..._ .... s.L.d ~10•:1t :te·,_1ice. If tt1at failing portws.s ttie selected boot c~e\'lce then the 
.:i.:~ ternate tJoot :selection menu will be d1spla.yed. 

After exi:.i::utirilJ the po'?Jer-up testjs arid sa\1ingthe confi~;Ur8.tion de.to ... t}·;e 
RIJi1 '"'·•ill boot a startup pri:,grem fro~n t~·1e selected cfe\,1ice., 1 .. ·.1h1ct·1 ~'Jill tllS'. 3 
1·118.ximum of 512 bytes loer.ded into videp mem•:ir't' .: The defr;.ult bc•ot device i·:; the 
tiui 1 t-i n r1arcl disk. The 18oot bl 1:icks l oe.cJei:f in from the ljoot de\•'i ce 1,.·H 11 no1.A.1 r-:a.1>e 
the e.dded cr·1eck of t·1aving to pa.ss a 'checi<.sum test. The ct1ecksum methix! : :;: 
·Jescrit)ed in eine of tr1e c;.ppendixes,. tt·1,i:S is tr1e seme metr1od as u:::.eo ov L1s.5. : <: 
Soot P.OM. The checksum n~quirement rnay be overridden in the sen1ice mode. 

9. 2 h'.'3.Id clisk booting. 

Block O is assumed to be the boot area. IHith 532 bytes read,. 20 for the 
~~1ee.der ... and 512 for the :startup pr'ogrem. The r1eader field m1...1st be $5555 .. note 
that the LISA 1.0 system expects a header of $AAAA,. the fields ere different to 
~<.eep a LISA LO cJisk f'rc;m trying to beet on the LISA 1. 75. There are enou~m 
hard1,.,iare cfi fferences th19.t booting a LISA 1.0 pri:1gram would 'crash' . If the 
t1eader \y,·erifies OK and the cr1ecksurrr test cif' the boot block passes,. and' no ott-1e:r 
errors occur,. the ROM .will jump to the first prograrn location., also set up to be 
8.t ac~ctress xxxK. There will be a tirneout used for the wait on trre di:stz re8.cJv. 
This s.llows a wa.y to get out i r the disk. never comes rea.dy. The I .D. check ca.n be 
o\/err i dden bV t t1e service~ mode user. 

I 

9. 3 .Fl.oppyOisk. booting. 

for floppy (Sony disk) boo.~ing_,. ~~ack.0,: .side 0,. sector O (vli th heac~er) 
for the startup program for a total of 524 bytes. This \'lill be loaded wi tt1 
~1ea.der starting at location xxxK minus r1eader length ... the actual program will 
start a.t location xxxK. The startup program header will be cheeked for a file ID 
of .• $:1

: 1: 1:
1 to ensure that tt1e data read '"'e.~ a boot program. If the initial load is 

successful, the ROM will then jump to the initial location of the progr~ cocle 
at ac.JcJress xxxK. An~1 f"allures will then be Sa\··ed in 11Jw video memory. Ttte I .D. 
check. can be overridden by the service rnode use?. A checksum test is also done 
on trie block loac.Jed in. Ir the checks1..rn or the loaded·data is correct, the ROM 
\..;ill jump to the in~ ti al p:r09ram loc~tion. · • · 

·'.¥. 
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~'. 4 l/O.Sl.ot b.01..'"lt. 

This: 1,~ill be 1jOn1e .. bvreadihg auboot ROM 11 on the selected I..·'0 ceird. If tt1e 
check :;:urn of the 10•3.cied cfa.te. is correct e.nd initie.1 status check8 8re CF,. tf1e POM 
:.~:~ 11 .i urnp t ::! t11e i nit i e.l program 1 oce'.t ion. 

9. 5 In t.~1?rsl slot b.o.a ting. 

Ti-1iS is to allow booting f'rmn an· a.1 ternate proc:es:::;or G8YCt installe 1J ln 
one of the h..,io "ne.1,.., '' slots. 

1·1 et t1 o d i s t o be de t errn i rte d . 

I 

'* 
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10 .o Montt or modes. 

:r ~rrors are detected during pm~er-up testing, appropriate icons e.ncf 
~o;·d:-s ' .... 1111 i;e user:l to not.ir·y' the operator. ~fter the icons ere di·::·r:ila\·ecl.. e.nd if 
~'.·1e ~rr·::rs pre1,1ent a~Jtome.tit b1:i1:itin1J,. i:i. menu or c1pt1ons will ;:i,ppear at t~·!e toiJ 
of the USA ;;creen reqw9sting user input. At ·this point the POM will be in 8. 
::;pecia.l '':nonltor 11 program that cont.a.ins tv~1J levels. One i.s ca.ll~c~ t~1e 
"Customer rnocle 11 ancf the either is calie;i:i n1e "Service mode". The .st:~.nd:31" 1::1 Li::;8. 
user interf::tce will be used ti:r the ext~nt that a menu bar ancf dialog oox 1.-inll tJe 
used ;9.t each le'·./el. tt1e menu selections are a.va.ilable via mouse :~elect1.-::n or 
kevboerd input. .. , · 

J('. 11...-:.1.ist.c~r;-e1· mode. 

In tt·1is prelimina.rv mode, the error icon, ir anv., will be clisplavecf on ti-:e 
screen. Options avs.ilable are: 

Restart., Continue, Startup from ... , Turn Off'· 

Restart. 
This option provides: a means of reset tin·~ the system from the keyt)Oerd or 

mouse to retry the power-up tests. It 't\lill cause a"double bus fa.ult" tb occur, 
1,~t'"lich in turn will reset the system and ca(me the startup clia.i;,mostics and 
procedures to be reexecutied. 

Continue. 
This option gives th1:? capa61lity or continuing after a non-rat al error ... So" 

the ::S'y'stem can be used in a "degraded 11 mode or extended diagnostics runnin~~ 
·under LisaTest can be run. For exemple1 if one of the RS232 ports fails tt1e 
diagnostics,, and if' that port is not used by the:user, then the system is still 
usable as far as the use;- is concern~d. 

~ 

Startup from... ,, 
In the case of a boc1t failure ... this option provides the means or easil~' 

ret'rving the boot from the same or another device. 

Turn Off. 
If tf1is option is sele!cted then the system will be turned off . 

... 

I 
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LISA 1.7~· Boot ROM_, Pragrarn Reference Specification· 

This mode mey be ent:erecf by specif'ing APPLES during the boot process . . 
Tt1is mocJe is provided primarilv for engineering,. me.nufacturin~t, and field 

ser\;ice u::;e _ it pr·ovides basic harciwate e.nalysi s anci manipulation 
instructions. 

The opt i on s e.v a.i 1 able are : 

Liss. debug 
Ce.11 progrsm 
Execute a. test 
Loop on e. test. 
Adjust L video 
Ad,j ust :3 vi cJeo 
Gre~; pattern 
Power cycle 
Help 
Talk, Serial B 
Exit 

The following special functions ere provided in the 'Lisa debug' mode: 

SB a.ddr xx 
SW a.ddr xxxx 

SL addr xxxxxxxx 
SCB a.ddr xx 
SC~J addr xxxx 
SCL addr xxxxxxxx· 

DW addr 

DL addr 
DS a.ddr 
DCB addr 

·• DC~~ addr 

PC addr 

x 

,. 

Write a byte value,. odd or even address a.11 owed. 
µJri tea wor'd value,, aefaul t for S addr xx xx,. must be 
even address. 
'l-lri tea long word value,. must be even address. 
Write a. byte continuously. · 
Wr4 tea word continuously, must be even address_ "· 

. Write a long word continuously, must be even address. 
.. 

Read a word value, default for D addr_, must be 
even addre,ss. 
Read 'a lon,g ~iord vai'ue,. must be even address_ 
Reade. section of memory, 'must be even address. 
Read a byte continuously, with display when the 

. value read changes. 
Read aword·continuously,. with display when the 

· value read changes, must be even address. 
Read a.word continuously, no display,. must be 
even address. 

' Exit continuous loop, int~rr.upt driCen. 
,.., 

TS e.ddr· · Test write a loca.tion, writes pattern shown to addr. 
$0000,. $FFFF,. $AAAA, $5555,. $AAAA, $5555. ' . . · 

TSR a.ddr • ·rest write alocation ... writes pattern shown to 
address then does a read of that location. 

$0000, $FFFF,. $AAAA, $5'.;ss~ $.RAAA, $5555 
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TLOC a.ddr ;o .. :o: ;cccx 

... 
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Test a l1:ication, '.~.,rites t~vo ( 2'1 users oat terns to 
the a.ciciress a.rid.then does ar'ead of th;~.t loe:a.tion_ 

I 



LISA 1.7~· Eioot f=;'.OM,. Program Reference: Specification 

CiJPS xx 

MONCOPS 

HELP 

TllODE x :/ 

Til"!ERO ~'(xx x 

TIMERl xxxx 

TIMER2 xxxx 

RB 

QUIT 

Send COPS a b~/te command or data. 

Mo nit or s.11 cJat a. coming from the COPS,. cii spl aved 
in a sepera.t e box. 

Exits morti tor COPS mode. 

Displa:ys special addresses of interest and 
service·comrnands ave.ilable. 

Sets timer··x (Oto 2) to mode v (o to SJ. 

~~ri t.es timer tlO t:o e. speci fie worcJ va.lue. 

'Alri tes timer 111 to a speci fie v.,iord value. 

Writes t'imer .fl.2 to a speci fie word value. 

Re-boot. 

Returns to ma.in service rnenu. 

All exceptions are t:ra.pped and all values displayed. 

Display t1MU content:s. 

Ct1errge Mt1U contents. I 

Extended memory tesfs. These tests may run rrom less than one minute to as 
much as several hours 1 ong. 

·-1 

NOTE: Depending '4'1n si,;e consti.8ints_: scme Qf' the above m~F not b.e 
:5'VBi 1 sbl .e or even more bpt i: ons may be "~wail sbl.e. 

·* The 'Call a progtan' option allows yo·u to call any.location in memory as e. 
:seperat e program. 

The 'Execute a test' option allmvs:access to the standard diagnostics a.nd a 
:1st of extended diagnos:t~cs. This mode will probably be used the most to run 
tne extended memory tests. . · ·. . ._ . 

,, 
The 'Loop on a test• option is similar to the •Execute a test• option e:<cept 

that the test ~"ill be looped on continuou~l'1 until a fa.ilure. · 
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LIS A L 7:• Eiocit F~OM,. Prc11;warn Ref ere nee Specif icat..ion 

n1ere are three (3'·) video a.djt,stment modes. The first t 1,vo · s.r1ow a. 
cross:h8.tc:t1 pe.ttern in the selected video mode (square dots or Lise.·mode .l. The L 
:L::; ror Lisa. 1.0 mode Elt11j trre S is for square dot mode. The thircl is ;:i, 1~re·:,1 
~:, .J. c ~ e:· r-1 

Hie ·Help' option lists the Li=s~ debug mode commands, some ::.i.ddres.:;es in 

1:·1ernory c1f 9rea.s of interest,. arid st1ort descriptions or other options. 

n1e 'Te.lk ... Serial f3' option is r9r externaldiagr1ostic use anci executes: a. 
speci.:=il TALK dri'v'er thru the 8 serial port. 

11. 0 External Int eirf aces. 

A main jump table will support i::iutside programs with the E:oot PIJM · -s 
die.onostics ::md other routines. The interfaces to these diaonostics 11\1111 be 
ccins:ista.nt with LMO a.nd LisaTest needs. The error codes este.blishecf bv LISA 
1. o rema.i n the same, with the exceptions described in the appendix·,. e.nd 
a.ddi ti ona.l error codes have been a.ddecl . 

. 12. o Minimal system conri guration. 

The Boot ROM is able' to run on a system without any· memory boards,. onliy the 
\11deo memory will be ave.ilabl~. This me~.ns t~at all da.ta, ~xcepti?n vectors~ 
stack,. anc~ the boot blocli< or tfie boot device will be placed in tr1e video memor~./ 
for use. This mode of op1eration is necessary for the system operating a.s a CPU 

· board s.nd memory board checkout station. · 

... 

f 
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Appendicie~s 

Appendix A. 

t1 em orv r1 ap . 

The ROM 1.Jses part of low video rnernory frorn address $000 to $400 (rel at i · . .,ie 
to location xxxxxxxx) as a save area ror: error e.nd configuration ds.t8. 
Differences 1.AJitr1 Lisa LO ere specified. The lavout e.nd contents :3.re a.s 
follows: · 

Address Contents 

$000-$003 Power-up statL's #1, $00000000 ::: OK,, any bit = '1' indicate::; ;~.n 
error. 

•• 
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Bit meanings are: 
o - ROM O checksum. 
1 - ROM 1 checksum. 
2 - Video memory . 
3 - Video memory peri ty. 
4 ·-Video c1rcui trv. 
5 ·- Seri al number . · 
6 ·-Timer #0. ·· 

· 7 ... Timer # 1 . 
8 ·- Timer #2 . 
9 ... COPS test. 

10 ·- Main memory . 
11 ·- Mainftnemory parity. 
12 ~- MMU read/write. 
13 •• MMU address. 
14 •• MMU functional. 
15 •. 
16 ... 
17·· 
18 •. 
19 •· Keyboard COPS . 
20 -·CPU boSid COPS~ 
21-· Line 1010 or 1111. 
22.-· Illegal instruction. 
23-· Misc exception (e.g divide by zero). 
24 -· Address error. 
25 -· s'us error .. 
26-· Unexpected levei 2 (slot 4) interrupt. · 
27 - Unexpected level 3 (slot 3) interrupt. 
28 - Unexpected level 4 (slot 2) interrupt . 
. 29 .... Unexpected level 5 (slot 1) inte)'.'tupt. 
30 - Unexpected level 6 (SCC,. timer 1) interrupt. 
31- Unexpected level 7 (NMI, parity) interrupt. 



I 

LIS f~ 1. 7~, Eioot h~OM,. F:rngr;:i.rn Reference SpecifiC:3.tior1 

$C04-$007 Power-up status #2, $00000000 =OK, any t)it = 1 1 · rndic·i~e:: a.n 
Prror. 

Bit me~ni ngs ere: 
0 - PS232 port A. 
1 - F6232 port 8 .. 
2 .... n~M, floppy disk. 
3 - Built-in t·1erd cfisk. 
4 - Slot 4 status. 
5 - Slot 3 sts.tus .· 
6 - Slot 2 sts.tus. 
7 - Slot 1 status. 
8-
9-

10-
11-
12-
13 -
14-
15-
16.;;. 
17-
18-
19-
20-
21-
22-
23-
24-
25-
26- ' 
27 - fatal ~rror occured. 
28 - Non-ra.tal error occured. 
29 - No memory inst $11 ed. 
30 .... Mouse disconnected .. 
31.- t<~eyboard qiscon.nected .. 

$008-008 Maximum phvsical memory address+ l. 
•t $OOC-OOF Minimum phvsi cal memor~' a(jdress. 

$010-013 Total amount or memory. 
$014-0lf Reserved 

I 

I 

I 
l 
i 

I 
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$020-021 
$022-023 
$024-025 
$026-027 
$028-02'=1 
$02A 
$026 
$02C 
$02D 
$02E-02F 

I/O slot 1 device ID. 
11 If '") II II 

~ 

fl ll 3 ti II 

II II 4 II " 
Reserved. 

II II 1 fl status. 
II II 2 II II 

'i1 II 3 JI II 

.. It 4 II II 

Reservecl. 

$030 Boot devic~3 ID,, same as code from COPS. 
Bit roe~e.ni ngs are: . 

O to 4 - Boot device or power c~;cl e. 
Value or $00 is Built-in hard disk. 

$01 is built-in floppy disk.. 
$02 is Expansion slot 1, port 1. 
$03 is Expansion slot 1, port 2. 
$04 is Expansion slot 2, port 1. 
$05 is Expansion slot 2,, port 2 . 

. $06 is Expansion slot 3, port 1. 
$07 is Expansion slot 3, port 2. 
$08 is Slot 4. 
$09 is Reserved . 
$0A is Serial port Busing AppleBus. 
$08 is Serial port 8 using TALK. 
$0C is abort to ROM monitor. 
$00 is Reserved . 
$OE is CPU board bLlrn-in . 

..J .. ·$OF is. Power .cycling. 
' · - t4!eserved • 
6 - Extended memory tests. 
7. - Odd Parity for code in COPS. 

$031 Keyboard.I .0. 

The ROM version number is located at $xxxxxxxxx, it is -one word long e.nd 
in tt1e same format as the LISA 1.0 boot rom version number. 

~ c 

' 
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Appendix B: ROM ::;'.out i ne!;. 

The following fJe.ges give cfetails on the interface$ f 1:1r .... ·;:rric1us user 
:-.c::.e:s::::;:i.ne PDM routines. Unless spec1fiecJ otherwise,, ei.11 regH:ters ar-:­
r:,re:ser«;ec~ ::i.s they would be from PASCAL., this: means that 00-03 :3.ricj ACl-A3 rn:3\·' be 
1je:stro\ecJ. 

;iH~'lE: 
FUNCTION: 
I~··IPUTS h'E:~UIRED: 
OUTPUTS: 
CAL.LING SEQUENCE: .JSR to $xxxxxxxx 

Execute di agnost i 1cs. 
$~co: x :e< xx (T1J tie defined) 
$xxxxxxxx 
:Jxxxxxxxx 

Graphics routines. 
$uxxxxxx (To be defined) 
:$nxxxnx 
$xxxxxxxx 

General utilites. 
:$xxxxxxxx (To be defined) 
$xxxxxxxx 
$xxxxxxxx / 
$xxxxxxxx 

LISA 1.0 interfs,ce1s to be removed .i.f a Herdware interface ROM is ava.ila.ble: 

... 

•. 

1. HSid..:disk read al block routine. 
2. 871 disk read a s:ector routine. 
3. Hard-disk handshake routine . 
4. Hard-disk get response routine.· 
: 1 • :3end COPS command. 
6. Read clock/caleridar setting. 
7. Read mouse position. 
8. Set contra.st valu&. 
9. Beep speaker. , 
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nppendi x c - -

Error code differences, as the dia.gnostics ere written this. list will be 
adcJed to. 

Errc:•r messaqes. 
CPU - I/D boarcJ f ai 1 ure. 
Mernorv tioard fai 1 u1re. 
Expa.nsion Card failure. 
K.eyb1:iard failure. 
3tartup failure,, on boot device. 
Ke':/board disconnected. 
Mouse cfi sconnecteci. 

lr'"ll L.0-gic FBil.ure. Indicating a bad CPU card. 
Error Code Meaning 

41 
42 
43 
44 
45 
46 
47 
48 
49 
70 

MMU failure. 
Video failure,, VTR, CS, or \/ID signal. 
Parity circuit ra.ilure. 
Unexpecte'd NMI. 
Bus error. 
Address error ~ 
Illegal instruction error. 
Line 1111 or 1010 trap. 
Other unexpected exception. 
Main rnemorv f ai 1 ure. 
Video memory failure. 

Floppy disk fa1:1ure. I 
Error Code Meaning 

xx 
n 38 

39 
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Standard floppy failure code. 
f3ad boot file ID code, expect $5555 for Lisa_ 1. 75. 
~rimeout error; drive 'did not :r:espond. 



:_IS A L 7:1 Eioot M'.0,...,·1,. Program Reference Specif icatton 

l,.'D L.ogic.F.!iil.1.JJ. .... '!. Indicating a lJacJ I/D portion of tt1e CPU-L ... O boarrL 
Error Code Mee.ni ng 

=,·., CiJPS ~n (I/iJ board) failt~re ( ba.d or no res:e.t code J . 

=,~ COF'S #2 ( ke~/t:io:arcJ) fa.i lure, 
::,4 :Clock fa.ilure.(incorrect opera.tion). 
:<:i iQ.S232 port A f'e.il ure. 
s 6 l~S2 3 2 port 8 f a.i 1 ur e . 
s 7 Disk con tr o 11 er ( I M1) rail ur e . 

l"/erflt!l"}' Ff!dlure. If two boarcfs installed,. ROM will attempt to pinool!·~ 
;,.~hi c::·; ti:jarc1. 

'* 

,·:i.»ICV:ET disk tail J.Jr.e .. 
Error Code Meaning 

80 
81 
82 
83 
84 
85 

Hard disk does not appear to be attached. 
I-lard disk is not ready. 
Unexpected response. 
Nonzero status bytes. 
Bad boot file ID. 
Timeout error1 drive did not respond. 

l/DSlot .F.El'llur.e. Bad status returned from installed card. 
Error Code M19ani ng 

90 
91 
92 
93 

No card1.installed in expansion slot requested. 
Invalia card ID code. 
B:ad checksum on cards boot rorn. 
819.d status returned rrom card. 

K.eybo.5.r.dFailure. Keyboard internal diagnostics error. 

' 
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