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GENERAL

Tre Vegas ROM Diagnos*izs are used 1~ the

e we
€3

1) User Sel+ 7
2) Board level Burn=IN
3) Board Level test

4) Final System test

Brief Descrictior of above:

{) User Self Test

This 15 the ecuivaiers o< *e /e Hermal Test. The tects rur here are a sufses o< ¢=-z:z
rumoam Burn=Im, Wner the test corolstss & "Sveter Geod” or Sveter Baz E~rz- cozs
messace is Zizzla.ec ir 40 zolum- te t, MNe- ‘v""" g Ram (NVR! i1g not usez <sc- +z:=-
stztus storage.
2) Board Level Burr In
Vegas 5zards will mave a bur~ im cerips a4 acorc: 4% hours for imitial ocrocuseic-,

-

.‘-.-r:-‘: t." g time the boards
a grous of tests are mur sever:z. times. A
1m Ko Volatile Ram (NVE

velamg

3) & 4) Board and Final Svstem Test

Ir these em.irormerts. or anvuime disk-tases
- -
Bulitim BOM tesvs za= be rm, Thizoie ecrieves
- .
378 Cvte T° the ciagmoeTics.
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1> The Test Seguencer

QOverview

This olece of code is resoonsibie ‘or determining what the test envircnmens ic
the approdriate tests and storing’/disclaving the test results. The secuencer sudervise
both Burm=In arcg User Self test. The seduencer is not Used with disk basss diagrmestics !
8g boara funttuonmal test) but the tests themselves car be called i requires.

The sequencer determines the test environment using signals brought out on the
Burn=In connector on the front LHS of the logic board. The inout signals are SWC, SWi, anc
DIAGSW. SWO0 & { are the gpen and closed apple Kevs resg. and also button L & 2 resc. on
the game 1/C connector. DIAGSW is an unused Mega // input ( originally intended as a
mouse button down input ), .

The following table shows the different possibilities following a processor reset !
including power ug i, note the User Sel test is invoKed ex actly the same wav as or the //e:

Soft Switches for Burn In/Self tect,

¢ IDEAGTYRRS QT il MCOE !
:

R A S 0 Nermal Fower UF ’ '
: -

: y c i Sontrs! Fane! '
:

H

N 2 : Lo 0 i Ce'd Restar® !
P ¢ : P ©0 Setd Diagnestic, noowr NUR !
‘

:

: ! i 2 o0 BD Diagnostic . owe NUE i
:

. ! N oot Ze's Diagnestic, g we MR
P ELRLRE ILALT 0 CELF o e- Teer grw Equate Mames
:-—-— - - - - - - -
N = gv o (A Kew 1 (e= Frem Kevhoard !
oS St emee oo BT Conmector pine !

Neter @ ‘we MR = write test STATUS registers
te Nom totatle Ram,

S DIAETY®S IMSE 300440 i3 active To eg MEE=( 1c a m
or the Bu~n In connecter ¢ = [IAGSW or connector

®c ee ®a oo se ee oo ea ae -

¢/ With no Kevboar? clugoes in WO & ! are = 0 ac copceea
: tel om a.'e. A Vegac will not rur Seié Diagrost:ce
: €r pCase” us when the KevDzard 1g not attache:.
: S DIAGIL zoer. avz Vahle o otre B! conmectce, The pzsr sge
: TEL 7tIokutr ¢ gragnost i,
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The sequencer determines what tests to run from a {6 bit test masK. This test mask is
f1ec (ar rom ) for User Sel test and programmable ( using NVR set up by the Pre-Eurm-ir
functional tester ) in Burm=Ir, This allows the board manufacturing site to exserimer+s with
turming different tests, particularly ram tests. on and off to see which tests cass= the
most failures,
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Test Sequencer: User Self Test

n
-+
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The te=‘.: rur here ars a sutset of those rur ir Burn=Ir. User Self Te v Be imveoKed

1N several wave:

{i Press Centrol-Qoen Apzle-Closed Apcle-Fese* ( retre only )
<) Press Control-Funct-Oper Apole-Reset ( Cortland only )

3) Press Ooer Apple-Clesed Apole on power up ( retro only )
4) Press Funct-Open Apole on power up ( Cortland only )

S) Press Game 170 buttons BTNC, ETN! on power up

The test takes agoror 25 seconds to complete. During most of this time the test numbe-
being executed is visible on the bottom center of the screen followed by & zeros.

After all tests have bee~ successéullv comoleted a continuous ¢ KH: {-sszonc
‘Svetem Gosl message 1s disclaved orm the scree~., TR: =eec ic us
g "~

n 0 o
1N

LI PN

v M

test *‘*e sDeaker at final svstem tese, The svstem 2an row De renmact

st fail then & & KHI !-secsnc beer is emittec, - °

€ 2iszla ez o~ tne lower LHE of the scree~ anmc & i staggeres ‘A,-‘--:-....-_
24veC o tne uooer LHE 1 Relo reacing the error code 1M the evers o< 3 mzi= fayl_:
‘AR 1S the T number that failed and 2E-DI :s the fail coce. See 1msividual tests <
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crt ohases | & 2 are used to tell the outside worls that +Re *pe-s
2 S ang that tne UUT Mas passed./faiies *me sels tes ! e

« NWVR {g never read or writter tc by the sequerzer. Scme o< tme
¢ 82 the  will restaore its 2ontents afte~ the tes* 1s -~mclet

-
2
Armortister &

&

SIrvie fimal gvgteT tegt lg serdormer with the RCUSITZ Tover or €C 1% 18 ot "CSEl:lE i
memitzs Seld Tezt om tme buorm-im connecton, Instead the cisk phase lies "€ useI. Tne
Shass imez were fare<ulls choger €0 that it woule met afdect am oef~--='=.; Si5- Ze.izesz
nCidaing Umilisy 5.0 <=e< t=g yse” me. Rave corrected guring User Self ses
Srmz-zzzes o0 Zeta L0 ar? later rom releases:

Ermzm 2220 22 Tee+
"RMU/CL Crecksum
£ Fam Moving Inversions
0: Softswiten
0= Ram Adaress
2c FF: Soeec
s Serial I/0
o Rea! Time Clock
o Batterv Ram
0= Front Desk Eus
Oa Shadcwing
(= Imtemm~uzes
Fatzetalezettir EZIIII coces zee imzi.iguiltest dessriziices meis.
$10: ST00 pitrze oz oriozci: RERE
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The test number follcwed b & zeros is displayed just prior to calling each tes* and dur

xecution of the test. This is done so that i the test hange 1t is ctill possible t
determime the most likely cause of the fault bv reading the test mumber AA, 14 a test
number foilowed by zercs 1 cisclaved on the screen for more tham 25 seconds it is likel-
that that test has hurg.

Note that the test rumcer 1s net disclaved during the Moving Inversicns Ram test ¢
insteac you see the nires o7 suzer res screen J.

Also for System Bad:

If the system fails self test the fail code bytes (5) preceded by a ‘#’ are transmitted tc
the printer port. This allowe automatic error logging in Cork’s Final System test, ¢
assuming the fault is not very serious and the serial ports are working ). The contre! Pane!
setiings are ignorec anc the default settings for port { are used instead ( except for the
baud rate which is set to {200 ). This will alsc provide a means reading the error code i
the videc is not working croperly (ie a Mega // softswitch problem ),

Note: ‘A System Bac: FFiouuoix’ message means the system wen® imt= Eurn In diagneostizs.
¢ notoccun 1n el Test bt 414 does then there 1s protarl & hardwars m-s=lg-

€ga /. This er~cr message is Glver Decause the secuercer gioects Sa<ter Bar
i

5
T be set uf it & szenifiz wa L. s pre purm 1n testen  befsre commemIit: the
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mrenruoting Seld Tese
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It s sade tCinter-uzt tme sel test k. cressing Comtrol Reset ) orl. during the etart o
the Moving imversione ram test | while soreen distlave Hires ‘Suge- Hiree patterms |, &

irterrusiicn afler this ma tause the comtemts of Battery Ram or the Clock Time 4= ==
gom~uptesz.

I TE2Ul7e s0me IF the svstem te he functicmal Defore ther will -_-
iy e: Mmav crash/hang on 0Za~cs that have sericus mercwi-

‘
- - 1S9 '
X ol Y . o 3 ESr. - - - . <1 & .Y e -
arcolems, ThE rom o Jdilagrostics secuenzer has severa! features bullt 1m to melz - 4me:
e

& Tne TEST TLMIet 18 ITimtel o~ 4ne screer EIFCET +hz tges e BNECUTED, Itz
test nangs e~ 1t 1s most likel. that the lass test number printec on the screer is causimg

the orezlem,

E: The secuencer cnemges the norder colour each time a mew *es 1 rur. B onoctirg
Rav. the colouts changs o & 200 svstem it 1s possible to determime where a orgbler~ &2
OCTUrTINg oM & bas svstem 1N cases where screen tent i not working. The colcure stars a*
anc incremert OnIe ‘It eal™ test .10 the exception of the MmOvINg lNVerslons ram e
which 1mcremente & ‘urther 4 times oo 1tselé, See Bamkés equates Files $2r tme et

torger colours,

DA I [ ]

¢ Tre ‘ail er-z- coge ie sems 4z zore d, Again this ls usesul if viger 18 rz-

L masr et
- -hew Qe

- . .
T TEETTITIIZE 1T ITimiEIzcotme 1oz LHE cf tme szneer T time ape stismersc, ek
s - = - cme m-—- - = - y = omdy ol .S -
TE.DTEATITI TME BTTIT IIE LT Ttioe.emtzeozattizl me~ fali_ces,
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e) The first part of the rom checksum test ( which 1s the very first test ) does a
register based ram test for $0000 to $0400 in bank zero. This prevents a rom errcr cods
being oresentec when there is reallv @ ram problem ( the rom checksum routine uses sars
ram),

R R R I I R R R I R R

w

elf Test Annunciator/Disk Port Truth Table:

Note: Use an LEDs connected via a buffer to game [/0 connector or
dick port to verify UUT without UDU.

e ++ ee ae e wa we ae we ws ‘ms ‘as ‘wo eo

I ANG | AN | MOCE |

| { ! 0 | ==me———- I

N ! ¢ ! ¢ ' Test running !

N . ! ] : -T--;;Et!ng :om:?e;e. gl test;—;;;s ;

;---: { j "-; 1 "Testing comzilete, @ test failed i
: =:;se L | Fhase I ' i-- 5:;;’ Sveter Test with cover on !
; Liate IPfIS. t (== BI Connector Fing '

.
.
o
0

Nete: Corv uses d'sh pe~* phase lines Fi & PZ to match AND & ANl



Test Sequencer: Burn In

In Burn Ir the number of test cvcles the board performe before awaiting power dow~ 1
pregrammable (b "':e Pre-Burm=Irn Functional tester ). Thus altering the ozwe- cveling
time beccmes easv. The follcwing 15 a list or NVE registers usec oy the Fre-Surr !
teste~, EI rom diagnaostics. anc tre Fost EI tester:

|

BI.STATUZ D% & Test Resu'ts'-) Stored by ROM diagnostics

BI.CONTER DS 2 iCounte the number of test cycles done =) ROM Diag
BI.PASSES DS Z iNumber of cvcles passed -) ROM diagnostic

BI.FAILS ps 2 iNumder of cvcles failed -) ROM diagnostic

BI.LASTF DS z jThe cvcle the last fail occurred on =) ROM diagnostic
CYCLES.MAX DS 2 i# Test cycles per power cycle -3 Pre BI Tester
VALID.CHE  0f 3 ;3 byte check signature =) Pre BI Tester

BI.ALT.MASK DS 2 ihat tecte to run =) Pre Bl tecter.

These registers work ir the manu<aziuring orocess in the folic wing marner:

&) The Pee-E bcars tester tes*z the toare amo 1414 Dasszec sets us the fcllowinc NUE
registers: CYCLES. MAY, VaALIZ :’—E CH. ELLALTMASK, Each 1% ir the 45 out SLALT.MALY
rFepresents a test 1m ~om amg me- SE turmed om or of4,

) Wrer tre ZcatZ 15 im Burm In the segquencer looks for a certaim sequence i~ *-:
VALID.CHE:" tvies. I thig secuence is Not found then the Pre-E: tester failec t Cose* w2
NVR cr the UUT/NVFE 1z bad s0 tre tess nalis setting the FAIL.LED(D). IF this secuemze 1z
correct the' the tests mask EILALT.MASH 1c uses instead cf the gefalit mask, The e~*:-¢
test secuerce it ~epeates Sor i mumber cf cvcles = CYCLES.MAX, Wrer tre cveles ars:
C'm:.e’s ThE 2Owe" 0¥ annuniate” is acuvated to tell the B! cortrolier that tre Uo7 s
1mactive amd read tc cower dowr, Tee® fail statue ( if aryv ) is storeg in NVE 4o be reac

the Fose=Z0 teste~. Anmunciators ANC £ AN are togzle s that the Burm I~ comtrolie- za-

MOMIIT” all 0ZatIz i the Bl cver ( see Annunciator tanle l".e." er

“ESte” reel:z &l NVR recisters from whict 1t car gecermie tm:

1 ' e -
4:..--‘\.'-

% %NE Doart exesotes tommect # of test ovclec (EI. cuNTZ=

2 Whgtre~ tme Doato failec &t ar time during B

If1% 4ailez
2) How o¢*e- ut failec (BI.FAILS
4) When the fail s ozcurreg (ELLLASTF) ]
$) W-at test last failec amc 1ts error code (BI.STATUS)

The tester adfiticralls checke thas B COUNTER = BILPASSES + BI.FAILS anc alsc =z

VALID.ZHY g4l containg the cherv pviee Put tnete I the Fre-El tzz-e-, 14 these chesk oo
irer the above resuitz (- are valiZ, The poars 1e ‘.hen functiorally tested agai~,

I¥ the bcar: casses, the tester resete NVE tc 1t’s defaclt comtents as set up b tre
‘iIrmware on & svetem DOwering ut for the firet time,

Y
woe



ir Burm1in the anmunclators reflect what the rom Slagnostics are doing as follows:
Burn In Annunciator/Disk Fort Truth Takie:

& Frae
inozelf test, Use an LED connected viea ¢ z.--: PR

H

;

i Note: The FARES FAILLLED (ANG 2 1) oeignal aisc @rEta.s.
; 170 connector/disk port to verify UUT witheut VDU,

FoAe 1 ANt MOCE

|
— — ——————————————

| R ¢ | Passez lagt cvzie, coov vl

I 1] | ¢ I Failed last cycle, continue

i 1 I ! I Pase, readr to power dowr I

-———— -

IPAES,LED IPCWSR, [0 | == Equate Names tg tu~- or ¢

1
~ !
- c O - - .- Cee eed o
TRAILLLED IPTWER, . == ZI.3%E haTe:z I turmozed g |

est with gover aon i

KRB 1708 L {== B! Connector Fine

H

:

:

:

:

v ¢ : : I Fal, reads to power gowr '
:

Neter Comv uzes T oo gont phase Tines FL & B2z mates 20T 4 AN

”n



ROM Teste available:

PAGE

Tecte available:

Note: Each TEST NC cecrresponds to a bit in the 14 bit
C recister on calling EXT.SEQ. If the bit ic true
then the test is run, else it is skipped.
The test cubroutine muct clear the carry if the
tect pacsed, else set the carry. The sequencer
automatically passes a skipped test. Two different
groupe of tests can be run as defined in the equates file
(& thirc set can be de<ined in Battery backed up ram):

“e 20 wa ‘as ‘em e we ‘me ‘@ @e s ‘80 Wwe we ms me -mo

I TET ND ¢ Teet g perscrmec !
i LSE:  + Bant $FE/$FF Rome Checkeur |
: 1t Ram:r Mourng Inversien:
. 2 b Seftewr tzh /STATERES test |
N 3 ' Ram: Adoressing |
T e T |
: ' ¢ i FFIANde: {ountere Spesd vertdication |
: S 0 Semi:z': Imterna’ Looghach !
: i ¢ v Rez’ Time [locy |
: T Ea”f‘"f Fa:’ |
: £ 1 Front Decy Eus Proceceor & Roe i
: s Shaas reg zte- |
v 16 1 Interrypcc |
: ! i i - |
:- - -
: PO B |
: - .- -
: t:z 1 - |
te- ——
N 1é - |
' (XIS R ' -
(S
EE e T LI TP Py Tt Cn thEore o nanes

n



ROM Tests:

Svstem Sel Test errors are ir the format: ‘System Bad: AABESCDD

Serial Tests ( J, Reynolds )

The serial chip registers are tested for Read/Write. Then an interral loos back test is
performed.
Error code AA= 0¢. BB is as follows:

BB= 0{: Register R/W
04: Tx Buffer empty status
0S: Tx Buffer empty failure
04: All sent status fail
07: Rx char available
0%: Ead data

Ram { ( R. Carr) Moving Inversions

This :ﬂe:t—'s carw § ram zages © tf':f-r_-’ ¢ nom=gestructively amd ther tects *-s mEMEITITS
ramingan¥ {. This is receates $2- Sanie $CL, $25, $E ¢,
Errcr coge 4A= 03, EECC= Adcress

ROM Checksum (KRG

This comoutes the checkesur ¢ Bamve $FE £ $FT and compares 1t agaimst i Knowr gezz
Value,
For a 4ail "EM" apzears or toc LHS of screen. Thie is done as there is a ~easarmable charss
that the svsterm will crasr De‘are gmimtimg the erro- code.
Er=z- zzce A4= 01, BE= Failed shecvsyum, 16 DD= { the the s erc
er"cT CoCe ls a ram errar COCE simiiat to the MOVIRAM srrarcaoses,

s
p4

ountered hac rarm

m

o
]

Speed (XRG)

Hers tme ~elative sceec of the vider court € 1s COmcared *C the svstem speso - <aice
ars sizw mages. thet tme szteT 13 zagable of SWItZRINg speez, Tzt the FFL

g the Mega /' and that the vigeo coumters are we g St
=l speed stuck fast,

Battery Ram or NVR (KRG)

Trig tests the 23T bvte Ner Volatule Fam mom destructivelv. An adaress uniqueress ftests
s $cilowed by a pettern teg?.
Errcr coze AA= 02,
EE= 0! i{s adaress test and CC= bac address val
EE= 0715 memar. fail amc 00z petterm, DDz acdress

Te
"e
o
ot
11}
88



Soft Switches/STATEREG (KRG

’
This tests all so4¢ switches 5 settino/testime amd clearin /testing, Eiz=% ¢4 <he
] ] S i
softswitches have an eguivalent bit ir the STATEREG anc these are alss testec. Al
combinations of setuing/clearing & softswitch directly and with the STATEEEG are tectec,

Error code £4= 02, BE= STATERES =iz, CC= Read softswitch address.

Front Desk Bus (KRG)

Reads the entire FDE processor rom into Vegas memory and computes a checksum. 1+
this 1s as expected then the FDE processor is functional and all the language lavouts are
correct. Test works with REV 2 and subsequent revs of FDE processor.

Error code AA= 09, BBCC Bad checksum found. If DD=0! the the FDB tcolcode
encountered a fatal errer and no checksum was computed.

nr

Ram Address (RCarr)

This iz aram test testimg uricue dddressing capatility cf Vegas ram. Adoress uriouemess
betwee~ Ca~vs 1s also testec.
Errcr cooe AR= (4. 2= Failes Zarw No. 02= Failec oit.

Clock Test (KRG

Ferforms & R/W test or the 37 bit clock recister, The time is restored after the tess ( 22
withim & seconc ).
Error coce AA= (&, BECIZD ret uses, 14 DD=0! ther a fata) errc- ccurrec ars the ‘ezt

wag alintel,

Shadow Register (J, Reynolde)

Tests the sunctioralit. 24 the shacow register.

- -
P e se - S A - A
S7737 200k mA= LS,

Interrupts (J. Revynolds)

Tests Mega // and VGC cacatilit of generating irterrupts.
Erro- coge AA= (E.

BB= (! VEL i-terruct timecut
BE= CZ: VEL IFZ status fail
BE=(02: {74 ZEZ INTERRUET
BB= 04: {/4 SEC INTERRLUFT
BB= (€ ---

BE= {¢: VGT IRG

BB= (7: 8CAN LINE

Burr In error

2°7CC2¢ = AS= FFLEZICIC - “g<i-s-



This error code should only accur when running burn in diagnostics ( ie wher ping ¢ or 10 on

the burn in conmector are grounded i, This code means that NVR was nct correctly set us ¢
by the pre El tester ) for Burn Im or -zt the Battery ram 1s hac.
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Calling rom tests using Test Pointer Table:

The test pointer table resides at DIAGNOSTICS+2. Currentl; the diagnostics beg:~ a+
$FF7400  this 15 nct expected to change ) sc the table begins at $FF7402, The fist nove 1¢
the size 0¢ the: table followed b/ tre I bvie poimters themselves. All tesis peintec iz ar
1M bank €FF, Fa= Alpna 2.0 the pointer table starts at $FF7430, For Beta {.0 anc lase- 1+
at $FF740Z,

U

"

To call a diagnestic routine simply JSL to the address pointed to by the table. Or retur~
the carry flag 1s clear if the test passes or set if it fails. For a fail, the error status ic
stored in the 5 TST.STATUS registers - see source code for location ( currently at $00031S
and 1s not expected to change ). The error codes are the same as those in self test, You
should clear these registers before calling the test routine. Enter with Data Bank = $00.
Native mode and & bit data and inde::. Return wili be in Native mode with the M; X and data
bank in unknown states. Note that the main ram ‘ects are destructive above $0400 im all
banke ' Outside of the ram tests all other tests use memory in banK $00 from $00070 1o
${FFF,

SKF 2

*0*#1‘*1‘44#*&':i'{“9’0##{-'-9*4‘-%69##’»(ﬂé’*#{‘#%*#*%#i’*#f#*##*i#éi*‘#‘#é%‘)

* Te&t pointer tarle . “

* Poimte 12 tests 1= Sanv $FF

* Tests must ~e*urr with RTL ingsruc*inm ‘

* / Thig allows g18¥ s /w to look uo the peinte~ tasle amd
* call tne tests éromanv bank i, T St

.

TET.TAE ZFE TET.TAE.E-+-3 Number of pointers times 2
[} : - o

DWRCOMCHECVSUM (Teet | {2%K rom

Dw MCVIFLM :Test I Ram: Moving Inversions
JWEITFTEW TestI Meg: 8 Statereg softswitch test
DWRAMADDE ;TEST 4 Ram: Addressing

DWFFILEFEED (Test® Froifas* sicw moge checs
DWEERTST :Tegv s Semal Chic

DWCUITH iTesw ™ Feal Time Clozr

IV EATEAM Testt Batter rar

DW EHADOW,TET ;Teet 0A Shadzw

DC SEQ.DEEUC Dz following ‘test for debug crly

DW TEST! ;Faile 1f a Key 15 pressed

FIN

DW CUSTIM.IRZ ;Test OF Interruots

SKF ¢

TST.TAEE EG!
el

V1 m e e
DWEXT.SZ!

U% Ermd of test poimter table
:Pointer for Dist s/w

SKF
ELMASH EGU %ttt iTeete to rur 14 im B and BTNG = ¢
SELF . MATH EZU St1i1liiit ittty Teets 1o rum 1= cel9 tees
BIEZLFMAZH QU 5ttt 1100ttty (Teete 1 ~ur 1= Bl amg BTNG =¢
gis .
e DD rzrite ot lamreie R



Using Battery Ram (NVR) for BurnIn .- . - = ==

The pre Burm In tester 1s required tc.s24 g tr; fo..-» .ng ’\1 VE- f*e*zste N

- . oy « oom . ’ . : - - » . . ‘ .é
BI.STATUS : Set to zero
BI.COUNTER  :Set tc zerc. PRI £ a
BI.PASSES  :Setto zero.. . . PoiED T et
BL.FAILZ 1 Set to :ero‘:. VAT T O N R Y S
BI.LASTF tSettozera.. . .. oweene oxT D aoolvn ootk B
CYCLES.MAX : Set to nurnbw of Ef ‘test c,/cle_. -urr‘enfly-} this shoulg by 26 for a 2¢
minute power or cycle ume. .. e e s Ta T D "i‘_‘

VALID.CHK : Set to. $CBDICT - - - e
BLLALT.MASE :Se* what tests to runms Normall‘ sr-‘:- FF for all tests;

Writing to NVE ( Pre Burn-In tester ) .

The registers atcve start im location $4¢ An*NVR . The edsiest way tg wr"e "' ’"en' - ded
(AmmA

call the TOWRITEBR neok. This copies a page of main ram starting at S:..--:.z: NV=E, Tne
first register, BI.STATUS. 15 at lo..a‘.z:n $EL02CC - SA‘ = SE‘O:::. ‘

Reading NVR ( Post Burn-In tester ) e

Use TOREADZS tc retrieve the:contents 04‘ the=c— reg:ste" after Eurﬂ Ir. Tris routice
loads NVF intc a oage i maim ram starting at location SEL02C0 so the firss recister ig as
$E10281 ag befere.

The locations of TOFEZADEFR and TOWRITEEE car 2e¥5und if the file =’-A.M..'-'F.'E"’_7A':'ESZ
usec 11 the bank $FF rom saurce, Currermly TOF-—A'---, 1g at $SE 10024 anc ,'IZCM’?-:TEE: E
SE L0, . S P ;

s
fezz: ST Dizzocze s ianeecz. Srze i€






