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GENERAL

2) Board level Burn-IN

3) Board Level test

4) Final System test

BrUft Descriotioil Ot above:

1) User SeH Test

This lS tne ecw1'd.lel"; o~ ~,,~ /e (;l1r;,a1 Test. TIo,e tests "WI" here ar~ a swt:s~~ :~ ~.:::;:

r""::- 1;' EUr"r\-!,-. ~}"1e;, the tes": c:~:le~H a "S'T~err Go~::" or Svsterr EeL::' E~~:- ::::
message :5 ::~::la, ec 11" 4( :::1:.;:;:- te t. ~':=: 'v':l .. '::le Rarr, (N'/R\ 1S not ~se: .:~ te::t
stat'.:s storage.

2) Board Level Bur;l In

Vegas O:·,;,,"::js ....'il: ",ave a bu,": 11", oe"lO: :.; acore:: 4~: liours ~or ini-::a: ;::ro:.'.:::-:::-,
J:';.:rl""\; t!'11S tlme t'ie boa,r'cs are o~we- ao;: temoerature cycled. Dunng ea.::", co·....·e- o· :: ::e
a gro",:: of tests are ,-:':1" sever..: tl:r.es. ":'.~ the end of the cycles the test status 15 st::-5:
In ~\:,.. VolatIle :::a~ (N'v'?: ar"::: tl'1e o::,a~: awaits oower do.wn. On ea.::'i DO'wer uo tes': sta."::.:~

lS rea.c :a:!-~ .~:~ !.:'/:::. ':'.f~&r :~:'''' l- ~~e ~C=~ E~ t&5~er reads bacK N'IF: tes~ r"'es\.,;l~=f

3) 8, 4) Board and Final Svste m Test

!,; t".ese ~"·:::::-rr.ei;S, or ar,'':lrr.e d1S~:·t'asec ciagnostlcs a.re I"'Jnnl;,g. a; ,..• a.~: :.: -:- ~

O~~:~ ~!. F':'~~ ~e:":: :a.- t,i r':","l, 71-1:: ~5 a:i":lEv'e: ~s:~= do ta.ble c';' O=1"teI"'5 s~:.·,..::~·; a.~ ~ .. =
'::: t· ~e :..; t;,E ::a.;~=:-::=5.

The :es~ 5eo\.;er:::e, IS oescribec i"1e: ~ in oetail. 1"0:" a descru::tlo;1 of the lifC:l';'ld~al test:
see :age ;;'.
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Overview
1) The Test Sequencer

Th15 ciece 0" cc;.:::e is resoor"!$lble .c,r determining what the test envircilmer;~ 15. runr1lrg
the acprcorlate tests and storing /dls::Jla'./lng the test results. The secwence" SU:::H;~\'lSeS

beth Eum-Ir/ ano User 5e1" test. The seouencer is not used with d1SK ba5eo diagr,e5'tl::
eg boar: fUr'l:tlo~,a: test) but the te:ts themselve5 can be callee if reoulre::.

The sequencer determines the test environment using signals brought out on the
Eurn-In connector 01"1 the front LHS 0" the logic board. The inout slgnals are 5t.,.,10, St.,.,r1. anC::
DIAG5W. SWO 8-. 1 are the open and closed apple Keys resp. and also button 1 a. :: rest:;. on
the game I/O connector. DIAGSW is an unused Mega / / input ( originalh lntended as a
mouse button down input).

The following table sho'Ns the different possibilities following a processor reset (
indudlngpower u:::. i, note the User 5eH test is invoKed e::ac~1Y the same way a5 or" the lie:

Sof~ Switches for Burn In/Self tpst.

~.i·;;;,..
r.

t10DE

:----------------------------------------------------------------

~----------------------------------------------------- .----------
o

:------------------------------------------------~---------------

:-------------------~--------------------------------------------,
,',

:----------------------------------------------------------------

:----------------------------------------------------------------
:L.F

t _

,

t _.
~ . '-- 8! Connector Cln~

Nc,~:: a. 'wr ~,I,/~ = Vlr'1 te h: t :TFtTU:: re9i :ter:
t c Nc.~ ··'e: a~ ! 1e Ram.

t" C'IAGTYI:>S 01::E $C.04~,) ;: active IC' eo M::E=G I~ a nl
:. on t~jt E>:"r'! Ir, connector ( = C!!AG~ or: connecto:- )

::: Wdh ~c. ~:eyt.oar: C'..J9gec In El,.,iO & 1 are = 0 a: c,o0 c,secl
to lor, ,a . .'e. A Ve9i: will not r-Ul' Self Liii9nNt!C:
or D~:~~ u: wh~~ the ~~yco~r~ IS no~ a~~a~hfc.

~ .:. : ~ -"



iI-Ie seouem:er determines 'Nhat tests to run .from a 16 blt test· masK. nus bst ~la.sl-: 15

H::ec:: ( 1,., rom) .fOI' User Self test and orogrammable ( using NVR set ue C'i the P:-e-Eur'n-In
functlonal tes1er ) 11'1 Eurr,-In. Th1S allo'Ns the board manufacturing site to e::::le"lme'"-: '.....'1~~
turrnng dl-fferent tests. ~artlc:ularL ram tests. or, and off to ~ee whlC!'~ tests cat:.. tne
most hllui"'e 5.

'~ ; : : :.;":~9 _ : =- ;.;. -



Test Sequencer: User Self jest

jhe tes~= 1"ur: here a,;: a sut:,set c,~ those run 11"1 Burn-lr:, User SeH Test may be ir:vof\ec
11"1 seve" ..: wa~:5'

1, Press CC~itrol-OoenAO::ile-Closec .&..o::le-Reset ( retrc 01"11..,. )
2) Press Control-Fum:t-Oper: Apole-Reset ( Cortland only)

3) Press Oeer: Apple-Closed Apele on power up ( retro only)
4) Press Funct-Open Apele on power up ( Cortla.nd 01"11>' )

S) Press Game I/O buttons ETNO, ETN 1 on po~er up

The test ta.l<es apero;' 2: seconds to complete, During most of thi: bme the test number"
being e}:ecuted is visible on the bottom center of the screen followed b'! 6 zeros,

.AJter all te:~5 ~,ave beep: s'..Jccess+ullv ccmoleted a cont1nuous 1 KH: l-se:onc bee:: 15
em1ttelj ar,c a'S·/ste'" Oc,o:' message 15 disDlaved or, the sc,ee"'" 7'":5 ~ee= 15 use: , ...
mci.r:ufci.:~Lnn; t: ~es~ t"e soeai-:er At fir,al 5L'5":err te:":, jlie s".'ste~ :ci.~, r,~y.' be /"e~o::e: :
or-esslilg Cor,.ti:.l-;:ese~.

I~ ail"'" tes~5 'a.~l tile"! d. 6 }:H: ~-secoilC b~t?o is· eml'ttec. ,- : S~=- =:.: ,-..~,==::::
message 1= ::15:: .. . e: OP tr,e lower" LHS Ct the screep anc a sta;;E·e:A~.::=::::: 15 ..:5:

dis:lci.':ec O~ tr.e wooe' LHS t::: helc r'ea.C:;lg tn.e error code 11"1 the evert c~ a ,~- fa11~re.

',A•.A,' lS t"1e te:: numbe' thit failed a!"1::: EE-~:: 1S the fail cede. See 1n:1v1dua: tes":s ~:.

corr;olete ';a.ll ::Jees,.

ANO. ~ a.~:; ::l15" c;·c:-t :::~o.se: 1 e. :: ci.~e used to tell the outs1de .....·::,1: that t!":e ~e:~

H::luer-;:e ~: ='!"':;::'"'Jgicomolete .0"1: i!"1C t",a~ tne Ll;"T hi: Ccl5se::/"aile: t'"'E sel': te:~ I see
,A,:"H":_,::~~tC'r" tatle al:'C"E .1, :!'.~ is never rea.d or writtei, to bv the seQue,,:e", Scme :..: ~;:C:

te=~5 I",ci.: USE r~ \'F ::.:~ 1~ 5: the' .....'ill re:to~e it: ::OF'ltents aHe" the te:~ 15 ::Pf1::le?tE,

C~:\.": +l;'=,: ="'5't!~ te5~ is :e ..··:'!",..,..~t Wl~~~ trlE hOUSl;J'; :~ve!'" or· S'C:' l~ lE !",,;:~ OC:':51::1e 1:

mC":l~:· Se:~ 7lH~ O!"': t'":e ti-'~!""-lP c:on:"1ecto", In:tea.c the d15~' oha.se ll"",es .... e :.;5&:, 7""10

:~la.S~ :::-.;: .",'et"e :ar-Er"::...;ll ..' ~!:ose'" :c' tr,a~ it '""owl~ f",:~ a~.ec:~ clro·· i C:le"'l=p'.~r:.: ::s .. ::e .~:=:

l!iC~~=:"":; Lt"'i~!:.':SIo' 2.: ~~.=. ": ":""'e use" ma., "ave c~nnectec: dwrln; Use!"' Sell tE~'":.

E...... ,...,...,..,-.= ':. l.- --_ ... "'"

"R~" IC' ~

(;:

0:'

,.­
"..

je:~

Crle=K5~rr

P~rr MovlT"Ig !;lverS10ns
s.ofts ""'1 tc'"
Ram Adoress
F'F! Soeec
Se~ial I/O
Ru; Tlme Cloc:J;:
Batter'! Ram
F'rO'it De 51-' ELl:
Shadc<W1i,;
!"":e~""w:":=

:" .... E::::::
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The test number foEowed b.., 6 :eros is displayed just prior to ca.lling each tes~ and dwring
ex ec:utlo'" of the test. Ttlls lS done so that If the test hangs 1t is still cos sible t:::
deterrrnne the most liKelY cawse of the fault by reading the test number .A.A. !.& a tes~

number foilowed c';' :ercs 1S olscl",'/ed on the screen fo, more thaI', 3: seconds It lS liKe: '
that that test has r,ur:g.

Note t'\at the tes-: I":umt,e~ 1S no't disola'ied during the l1ov1ng I:-,'v'ersl:ns Ram test I

insteac you see tr,e l'i1res or suoer res sc:reen i.

Also for System Ead~

If the system fails self test the fail c:ode bytes (6) prec:eded by a '.*' are transmltted to
the printer port. This allows automatic: error logging in CorK's Final System test. (
assuming the fault is not very serious and the serial ports are worKlng ). The c:ontrol Panel
settlngs are ignored and the default settings for port 1 are used instead ( e::c:ept for the
baud rate whic:h is set to 1200 ). Th1S will also provide a means reading the err'or c:ode If
the video is not wOt"lt.ing croperlv ( ie a Mega i I softswitc:M oroblem ).

Note: f f.. S'ystem Sao: F'F):)::o:):)-:,' message means the system went int: Eur:"l In diagnostl:s.
Tl'i1S sMo;,,)l: net OC:C:U'" 1" Self Test t'..;~ :+ 1t does thei"', tr,ere lS orc:,eat: a l",arClwa"'e =~:t::er­

'Nith tn~ Meg~ ,,'. T~lS er":r ~essage :s glve'" beC:OLuse the seouerlce r e:::::ec-:s Ei~ter ;:;OL~

t: be set we 1- a s:::e::':l: ·.... i·, I c'. t-e ore bur~ jr'1 teste~ J oe':c"'e c:om"',E''''::~; t'"e
d1agi\:s~:cs.

It :5 S.i~e- tc i~~er·~::"': ~·.e se:": tes~ ! :, :;essing ~~f"It1'ol Reset) 0::1· durin; tr'e s't.i:'t :.•
the MOVl~; lr:v'e~SlO~S "a.~ te:~ I, '-H~,:lt? s:~eer"" cls:lavs Hires IS'Joe" Hlr"es oa.tte"~5 ,.t...""

ir.terru~tl::- after t~lS 1"'01 :a:.;se the ::~'te"1'ts of Battery Ram or the ClocK TIme t: ::e
:o!"'~uc~e=.

Se:ause t:-e ~la;:-:st:::: ~e:::'..;:~e serre :.: tM :\'ste~ tc !::,e .ur.ct1cnal :e.&cre tr:e" 'till: ~_,­

C~=:Jel"l~ :~ 1: ll",~: ~~~: t~le~.' ma.\.' c:a.s~,/rla.-:; 0:""1 C~c1""~S trlat hd.\'~ serIOUS ~a."'='>'.'':'''';

a 7i-,e ~e:~ -J~r.':'?" l5 :~:~~:.: : ... ~:;e 5c;e~"", E2PC::.:: ~~e te5~ 1S e~::c'..;~:·:. :,; ~ ... :
te=~ '"':a!igs tt'1e; l~ 15 most 11).{!?l, ttia-: t~le ld.5~ test n:..Jmber prlnte: on the s,:reer· 15 Ca.~Sl~;

tt-.e ::-·c:le"":.

b) jhe sec"Jence r :nCo!"!;e: ti.e borde!" cclow: each tIme a iJew test lS rt.Jr:. E" r,c"::r,;
hO ..... the col::'..):,,: c!",an;= 0'"' a g::lo:: S'lste'T, it 1S oossible to determ1ne wher'e a. orocle:"" I:

oc:c:.zrnn;; :::r, a bae s"ste~ jr, c:a:!?s 'NMe"'e screeiJ ted lS net worKi!"1~. The c:ok:.zrs star't a.t (,
ane 'lncrerr:el"'l"; or::e 4::- ea.c~ te:,,: .:n tMe e::c:eption of the movlnc lnVerSIOiJS rali' te:'t
WhIC/", lrrc:e"'~I":~: ,iL f'..)rthe r 4 tlIT'eS ~'. 1tself.;H Eanlo:f": equates -files ~::- ~:-!O .Co-::_=
b:Jroe~ :::low~s.

-:: 7-,~ 'E'I'"P':" :::: :: :~:~~~: :- ~""': ~:: :"HS c. t~~ s~""eel"" 2 tlm~ artc sta;;:-"'~: __.... ::
.. ~:: "ea,::-,; ~~le e.... :· :::e: :- ~ ... ~ E. toP''', :..: :~ .. ~:,:,: "a - ta.~l;,,:"'e~,

-: ; : : . : - ~ '" :: :- ; ':



e) The firs't par't of the rom checKs:.J'r. test ( which 1S the very first test) does a
regis'ter based ra.m 'test for $0000 to $0400 in ban~ :era. This preven'ts a rom error code
being oresente::: when 'there is rea.lh a. ram problem ( the rom checKsum routlne USE: ::!'"i:
ram ).

Self Test Annunciator/Disk Port Truth Table:

Nc,te: U!·e an LED! connected vi a a buffer to game 110 connector or
di!f: port to verify UUi without 'JOU.

MODE,

;----------------------------------------------------------------
1 ----------------------------------------------- _,

:----------------------------------------------------------------

:-------------------------------------=-------------------.------

:---------------------~-------------------------------------~----

:-----------------------------------------------------.----------

- :.;":' :: . : :'_.: ~ : :



Test Sequencer: Eurn In

In Eur" In the number of test c'lcles the board performs before awaiting pO',o,'er do'w"" 1S
pros;!"ammable ( e. tr,E Pre-Eul"it-Ir, Functlonal teste" " Thus alterlng the; o::"ie

q
C~ld1~;

time becomes ea.s>,', T~,e fclk......1lig lS a. list or NV? reglsters usee O'y tr,e P"e-Bu!"i ;,
testeq, E: :"':rr. dlagr-,ostlC!;' a!ie t:-;e Pest E: teste"':

81.STATL':
at. COLNTER DS 2
Sf .PASSES OS,
BLFAILS OS 2
BI.l.A~TF OS 2
CYCLES .Mev": OS 2
VALID.CHK OS 3
BI.ALT.~SK Oi: 2

;-e:~ Resu!ts· q
) Stored bY ROM dia9nostic~

:Counts the number of test cycles done -) Ra1 Diag
;Number' of cyc1e~ paned -) ROM diagnos.tic
;NulTit)er of o'cle: failed -) ROM diagnostic
;ihe cycle tne last fail occurred on -) ROM diagnostic
;~ Test cycles per power cycle -) Pre Sf Tester
;3 byte check signature -) Pre SI Tester
;L~ha t tes ts to run -) Pre SI tes ter,

i) The ?""e-E: oca.r"c tes,,:er te~~= the eOil"lC a.""IC i'" l~ oa,5:ec sets u: tlooje "011:-·/.:""': ;'~'.~

reglsters: ':YC:..e:S.H.~.X, \/~,L!: ,::-.::::r:. Sl.~.LT.H,A.S}:. Each bl~ l:- ~i!e i6 ~l~ E1.~.~7,1·~;',~:·

rep"esents a tel~ 1" q:rr a"o rT',a.' tie twrlje,j on or off,

bl Whel"' tl",e :,c:a.": 1S ~:, Eur~ Z" the seQuencer looKs for a cerU1r seQ'..Jer-,ce 1, ~~;

V.A.!..ID.CHEC:: evtes. Z.. t'i1S sec::ue'"lce .s not fou"d then the Pre-E: teste/" failee t:: se~.;:

NVF or t!",e l!l..!i/N'v'F 1= bad so tro,l: te:~ /'lalts settlng the FA!L.LEDiD). IF thlS sec:::.:en:e ~::

co/"rect the" the tests mas): EZ.A~ T.HAS:: 1S use: instuc 0'; the oe~,;..:lt masK. The e""t:-I:
test seo:.:ence lS "eCetitl:C: ~O~ ,;. n\,;meer 0" CYcles = CYCLES.MAX. W~,er- tM CYcles <lor;
com:lete; tne :::0·... ,;: ... c.... a"":,:"::a~:q 11 aC1:1vatec: to tell the E1 controlle" that tM U~":':' ::
li'ict.ve a.... :j reao' to :: :·...'e" dc,..".r-, Tes~ fall stitus ( if arw ) is stereo in NVB to tie re a.c ::
tl'le Pos~-E: te:~e·, A'"I:"I:,:r"!c.ato"s M!(· ¢., "'.N ~ are toggle so that the E,.,;":- !:- c:"~~c:le- ~;

mO:il~='~ ~l: :::0.":: :t'~ ":Me :1 o','er ( see /d.nnuncia:::!'" taole loiter or: ~.

: ;~= F::--: E: ~~:~e· :",&a.:.= a:: Nl/F regls~e"s trcr;': \....h~:;:

·cl::'.\ ::-.;'

~. :.: ~~I~ ~:a.rC e~~e:'.:-:e: :c''''~ec"': *' Ct.(. test ,\-'c1&$ (E!.CC~N72F-'

:1 t"l~e~;,e"" ~~r~ ~oa"'= fa.llec ~t arl tlme dU"':"'~ s:

If 1t .all,:::
2) H:·...· ofte:- 1t hilec: (ELF A:LS:
'I When t!".e fa.: S o:curreo (E:.LASTFl
~) I,.,!qa't test last .allec a"i: 11:5 erro" ceoe (El.STATUS)

The tester adcltlc:",:a.1L' checKe trlat SLC:'llNTER = SLPASSES + ELF ....!LS anc alst: t~a.~

V,t..L:!).:H~: still CO!"l1:alns the Check' o'.'tes o\.'~ tne:-e; :, tri!? Pre-EZ t~=te·. :. tries!? C!'1ec": c.:
tr.er- t:-,e abc,ve res;.;lt= : -: are vah:. The coa.re lS then fur,ctior,allj tested aga.1"

I· tr,e bca"j cas:es, the teste" resets NVF' tc It'S default co"'ter'lts a.s set wo e' tr't;
"irrnware or; a system oOV.'er1r.g ue for th': first tlme,

c: -,' . - .: - ="; ~
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Nc,t~: "h~ ~'A==::A;~,LEC' (;/~G &: P> •. :: l' Si ona I a1=, c': F,.:.

:~ s~lf t~~t, U5~ an LE~ conn~ct~d via a:.··.
I/O conn~ctor/disV. port to v~rify Ul~ without VDU.

A"II MODE

t ~ _

!

o o Fail~d last cYcle, contlnu~

..----------------------------------------------------.----------,

..----------------------------------------------------.----------.
1 -----------------------------------------------. _,

IF'A=E,~Er !PCL/EE,Ct·; i .:-- Eouat~ Na!n~: to tv·" 0' (1'
!F'~lL,L.E[.1 IPC"JEF,.. -- :~ .. :.~: ',Q.:~e: ~: ~~~ .. c·';~ 1,0"'

._---------------------------------------------------------------,

:~---------------------------------------------------------------
! .,. If"

.4 ;,,' ~ ..

- : :,... :. . ..



ROM Tests

PAGE

ava 1 ab 1 e

; ••.. '" f.' .. " ••.•.•. I"" I I •••••••• , •• II •••• t •••••• " •••••

Tuts available:

Note: Each TEST NO corresponds to a bit in the 16 bit
C regi ster on call in9 EXT. SEQ. If the bi tis true
then the test is run, else it is skipped.
The test subroutine must clear the carry if the
test passed, else set the carry. The sequencer
automatically passes a skipped test. Two different
groups of tests can be run as defined in the equates file
(a thli"c set can be de~ined In Batten' backed up ram):

,.----------------------------------------------------.----------, .

Ra!'!': 110 !I I r.~ Inver: I C~::

._----------------------------------------------------.----------.
~. So;:~sw' t:h'STATERE~ tHt

;-----------------------------------------------------.-------.--
I 3 ~~~: Ado~essl~;

:---------------------------------------------------------------!

:-----------------------------------------------------------.----
c::

1 _.
:----------------------------------------------------------------

;----------------------------------------------------------------

:----------------------------------------------------------------

;---------------------------------------------------------------.

:-----------------------------------------------------.----------
11

:----------------------------------------------------------------.~

:----------------------------------------------------~-----------

;------------------------- • m _

:----------------------------------------------------------------

:----------------------------------------------------------------
", .­
~- ....

:.: : ~ ."." : ~ . ..

: =• . :-: .. ': .: :: ,:. : :



ROM Te-sts

Serial Tests ( J, Reynolds)

The serial chip registers are tested for Read/Write. Then an interrlal 100;:' bacK test is
perTormed.
Error· code AA= 06. EE is as follows:

EE= 01: Register R/W
04: T>: EuHer empt'/ status
OS: T:: BuHer empty failure
06: All sent status fail

·07: R:: char available
OG:: Ead dat"

Ram 1 ( R. Carr) Moving Inversions

TI-:1: =~,eC~5 :a.!"'lla' C i'o.rr, :,c.ges (I th~·~.:' ~ nO~:""de:~:uctlvel,:, a.ile therf te5~: ~~~ "'~r:.Q.~,"'.:-;

" .. IT' 1;: cariV C. ThlS is "eoe"te: 4:" ban..:s SC'1 t tEC, $E L
Errer code- ,A.A= 02, E2':C = Adore ss

ROM ChecKsum (}(RG)

Tl'us c:rr::wtes t~,e ct",ec}<:sw:! o~ E:"...:}<:s tFE e $F':: and compares 1t aga.l~st a KnO'wr gee:::
va:ue.
For a -faE "r.!"!" ao:,ears cr, too LH: of screen. This is done as there is a reasor/able cM"....':e
tl"lcl.t tt-,e s'/ste!'\, ...... 111 eras/" Oe 401'e C:"l.,tl~/; the erl"O" code.
ErA:, .. ·:,::e ~..~.= (l!f EE= Fallec =hec~SL:rr',!f :DD=! the the te:"': e!'"'c:oJ-J:""'·~er'e:: ::a.:' ~a:.- aJ";: t~~

e""c· :ooe IS a rarr, e1''':'' coce :HT'olla" t:, t~e MO\'IFiAP. err::-::ooes.

Speed (}(RO)'

Here t:-,e "elatlve soee:: C4 t~e '/iCieo: cC·.Jr,te's 1S comeared te: the s···ster':' seee: ::- ~ .. s~
ai:: 51~"'I" m:J=:!eE. !~ :!"',E:·': tr-IC.~ ~~e =,':'te,~, 1; :a~able 0'; s\'..'itcrll~; ~~ee:, ~~'a": 't:'"'E F?:
slc'llS dC"I,'!'"' wner, ac::esSlrig tr:e Meg,;. / I a;o,c! tr.at the vioeo counters are WC:~l;.;.

Error cC'oe ~.A= O~. BE=: seee:' st;.;:~· 510..... ', BE::: speed stu:~~ fast.

Battery Ram or NVR (}(RG)

7rHs tests the :~:. byte Nct": '/ola'tlle F.arro nc,"\ c!estiuctivelY. An address unlo'..:eP'"/ess test:
lS f:llowed C',: a patter!", test.
Error cooe J...A= 0:;:,

BE:= 01 is ad::lres: test and CC= bad address value
EE= (.: 1: mem::;'" tc.:: a"\: -:c= :::'c.~te"r" or:,: aeo"e:s



SoH Switc:hes/STATEREG (1{RG)

ThlS tests all sc.:~ 5 1,'/lt::hes b'.· setting/tE'stlr;g aM dearlngi~!?stlng. e:i;"~ :1 t~e

softswitc:hes have an !?ouivalent bit ir; the STATEREG and these are also teste:. ,A,I:
combina:ior1s 01 settlng/::lea,~lr;; a so+ts .....·itch directlv and with the STATSF:E:e: are testec.
Error code ,t...t..= 0:. BE= STA.TEREC: :ii" CC= Rud softswitch address.

Front DesK Bus affiG)

Ruds the entire FOE processor rom into Vegas memory and computes a checl<sum. If
this IS as e:·: pe::te: theil the FOB proc:essor is func:tiona.l and all the la.nguage layouts are
correct. Test worKs with REV Z and subsequent revs of FOE processor,
Error code AA= 09, EECC = Ead checKsum found. If 00=01 the the FOE toolcode
encountered a fa tal error and no checKsum wa.s computed.

Ram Address (RCarr)

ThIS IS " ram test tes":l::g '.ml:::~e aCldresslng caoatllitv 01 Vega.s I"arr.. Adorsss wr.l:lWeI"lSSS
betwee~, c,,·., ..~= 15 also teste;:,
E;,rc,r' ccoe AJ..= O~. === Falleo Ed.~w. No. ::.: Failed tilt.

ClocK Test (l(RG)

Ferforms .. R/I••} te:, er: the 3: bIt c:lo::~: !"egiste~. The tlme is !"estol"et after ti'",e test ( t:
wittw", " se,:orH: l.
E:-"01' C:::lce 10.;:'.= (i~. BE:::·:' 1""0"; wse:. !': ~r:\:0 ~ ther: a fatal er"c,' oc:::urrec ar,d t~,e :e St

Shadow Register (J. Reynolds)

Te 515 the ~unctl=r-,a.~: -:", ~f the sr. a.~O·"'.' re glster ~

E;,,~:· :::e ;'./-.= ':"~01

Interrupts (J. Reynolds)

Tests Meg .. .'! ..nd VGe eaoaC:'lll~'" ot gener .. nng l"terrupts.
E!"~o~ eooe A.A.= OE.

BE= Co!: '.,tEL l::ter!"w=~ tlmecut
EE= C:: VE!. !PG. sta. tws fa.:l
BE= 02: 1 it. 2E: INTEFR~::;

EE= 04: i/4 SEC INTERR~PT

BE= (;:: ---
EE: C'e: VIY.: IRQ
BB= C..;,: SC,A.!! :'INE

Eu..r; IIi e!"ror

.:. ; :. : ... 'I' ..........
-. . - ... . : -~' ~ : :



This error code should onlv occur when running burn ii, diagnostic: ( ie wher", pm: ~ or 1(I or-:
the burn in connec,or ar'e grounded ). This COO!! means that NVii was nc,~ correctly set 1.10 (

b·; the pre E! tester ) ~o'" Eurn Ir", or t:-,at tt'le Eatte"')' ram 15 bae: .

• ' •• *. ,.,.::, - _. .:;-:;'" ..... :-:""::



Calling rom tests using Tes1 Pointer 'I'able:

The test poir"lte r ta.ble resides at DIAGNOST!CS';'2. Currentl, the dia.gnostic: beg:~ at
SFF'7400 ( tIm: lS 'iC~ e::pected to change) so the table beglns at SFF'740:. The ":st ~";e 1:
the si:e 0" the table followed b,. tr,e : bvte OOl,tel"S themselves. All tests OC~i~ec t: ~,~e

in banK SFF. For Aleria :.0 the pOlfite~ table starts at SFF743C'. For Beta 1.0 anc: la.te" :t's
at SFF740:.

To call a diagnostic routine simplY JSL to the address pointed to by the table. On retu;'''
the carry flag is clear if the test passe5 or set if it fails. For a. fail, the error sta. tus 15
stored in the 5 TST.STATUS registers - see source code for loca.tion ( currently at S00031~

and 1S not expected to change ). The error codes are the same as those in self test. Yow
should clear these registers before calling the test routine. Enter with Data. EanK = SOO.
Native mode and ::< bit data and inde}:. Return will be in Native mode with the H, Xand data
banI< in unKnown states. Note that the main ram tests are destructive above S0400 in cill
banl<s I Outside 0+ the ram tests all other tests use memory in baj11< SOO from S000'; tc
SlFFF.

SKP:
*~*~~*******~***~~~+*~+*++****~+**.*.**~*~~***~+**~***~**** ••**.

** Test ~C,ljite" ta: Ie
* Pt:ll'''":5 t: te5ts ~~ Ea·..,\: $ FF
* Tes'ts must "e~wrr, ~'tth AiL iilS~:-~:ot;~or'!

• I TM15 cillo'.,'s ellS:: s '"... to looK uo the pointe" ta.ble and
• call t!ie tests "1':'11" any ca.n" )•..
*..**..***+**+**.*+*+......**.**.*****++**+++++*++++.***+*+++++..++......+

TST.TAE DFE· ':":T.TAE.E-"-3 ;tL.:moer Of OOlnters times:
Err: 1
rJW ~C~~ .CHEI::~:~!~ :Tes~ 1 1:'::K rom
Di,..· HC:'/!F,,".~ :Te:t: Rarr: Hovli''1~ InverS10r-,s
:'...' :':::7,S~t; ;T~=--:: Me';.:. 'a·, :'ta.~ereg sof~sv..'itch test
Dr,,: R,t..X.,t..!:·:'F ;7E:; 4 Rarr.: Ad:j"essln£;
i:il",' ::'FI.:FE=:: :':"est: F:: fci5~, S~:'''J mooe c~lec~·

!)t,: SE~.T:7 :7e:~: Se~1~1 Chl:
~.f,••,J ':L':'C:-: :Ts:': - ::e~: ;lme 1:~C':l"

:1'"",' E":'.7,?~.~< :7e5~ ':' Ea.tter- ..: ra,"
Dl",l FDE :Te:~ Q ?'''o!'''~ De:~' Sus
l:M SH.A,D':)'vJ.::; ;;es't OA S!ia~:::'"

DC' S::'~.•DEEU(' ;De followlng 'test for debug orb'
Di,..1 TES:! iFalls If a Ke" 1S pressed
FIN
OW ClIS;: ~< .:F.,:;, i7est OE Interru::ts

TST.7,t.,E.E EG.L.' ~ ;Er::::f test o::nr.ter table
Dr,.,' EXT .::>:i. :F'oH'1te" ~or Dlsr s/ ....'
S~;p 1
E:.M,'".:~: EGoL' ~:! 11!:!i 11 U ~ 11: :7e5t5 to rUi 1" In EX and E'iNO '"
SELF' .J~.t..::: E~.:.: ~~!! ~ 1~: ~: ~: ~! 1t:: :7est= 1::' r~- ~po $::-; ~~5'":

E~':::'-~tl~.':'.::: =:';:_' ~'(:~i::l~!'~C~:!~~~ ;T~:~5 ~= p'ur: l~ E': anc ErNe,:(

... :- ;.:



Using Battery Ram ( NVR ) for Burn In

Br.STATUS : Se t to ::e ro
Br.COUNTER : Set to ::ero
Er.PASSES : Set to zero
EI.F AIL: : Set te, :::ero
EI.LASTF : Set to :::erc
CYCLES.MAX : Set to number of B! test cycles. Currently this should by 26 for a 2C
minute power on cycle tlme.
VALID.CHK : Set to SCBD:C7
BI.ALT.MASr: : Set what tests to run. Normallv $FFFF for all tests.

Writing to NVR ( Pr~ Burn-In tester)

The I'e~llsters at'cv~ star~ ir, locatior, S,A,~ In NVR. The eaSIest wa\1 to INI'Ite t: therr I: ~:

call the TOl,.,TF:TEER r,OO'-,. ThlS copIes a page o~ malr, rarr startIng a~ SEiO:':': t: N'/F=, 'TIle,
first regIster, :S:.SiA;U:, 15 at locatl:rl $E10:C(," $,,",: =SE:03d.

Reading NVR ( Post Eurn-In tester)
L!se TOREADEF tc retneve the cOr1te'"1ts of these regIsters after Burr" !r;. T~:ls ro~tl;,e

loads NVF. Into a oage ir, m<il!"" ram startlng at locatlor, SE102CO so the flrs,: reglste' 15 a':
SEI0361 as before.

The locati~:rs 0" T':·IF::,:'.::iEF aile TOWPITEER caii ~~ four,: ii! the file E,A,Nl~::F' .Ej~.U~.:::::

usee Iii tl"le oan~' !FF rorr sow:-c~. Cu:-:-e,;tl·: TOF.EADE::: IS at SEI00:?,4 <in:: TC,:.,lPl7EEF= .. ,
sE i (JO',:~( f

l=~:":;




