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2.1 anwdfeatusiaaarias

2.1.1 Tnssa319v09813nfan 1asi (Hard Disk Construction)

gsanamlszaoudie 2 daundn

1. HDA : Hard Disk Assembly

Fhudaunalnvesaiafad lnsdl wu uewes, uiuiify, HSA (Head Stack Assembly)
uazdu 9 m3tlsznew HDA awdoiludoendugy (ClenRoom)  SsmauguInfhadad
(ESD) wazduazendluaime

2. PCBA : Printed Circuit Board Assembly
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Fomsfuneuiuned

AMNA 2.1 uaasmssenoy HDA uag PCBA UUs15andn lasil



AINN 2.2 uaasanyae HDA 1ag PCBA

2.1.1.1 Fua uvasniaaanlain

:; 1 f a o
MNN 23 drudszneyvesarsanan 1

1. Top cover
[ s a
douvesrhiladuuuvesarianan lash
2. Disc clamp
1 H v é =y 0 =
dunoauruiifoms laatuatiudausnes
3. Disc/Media ﬁ?ﬂ Platter
[} [ A ] o d' w £ 9 =y [
dauvesuruniouasuimanielFlumsiiuiindeya Nanuazdluusu
ar 1 [ T ] 1 a d o
AANMUHI T U UNABLAY iAazudY Gand uwanmes (Platter) LARNLUNANINOTHI910
[ o a o 1o Y A A oS 1 9 ¥ o
Jagdwmanezgidioy ualuiidedss Ae Tanuvumnnly LASHMAIUNIUANINTO UM

] 3 E4
Ao lfeuwin1Faquavnnudunsdauduny  Saafildmariidedes1d5umamioudie



vl chs'ﬂ 1 d g A wdy ¥ o wad At b 4 ] 21
oon lsanilumsiman Msuimani 19tszdediauiinne Tmanwavdeuiman
(Coercivity) g4 fie Hanwdlumimdngs Susdnldifamsnfounlaanuzuuudundy
] 1 { d a { o . z
T lignmshasadad lasdiiSounniaesdygn (Longitde) Tanuggetinld
4. Head stack assembly (HSA)
fluduvsavufifatuirsii@ou uazleudnsuemes (VeM) ne
o { o { @ v < . Y .
Tud HSA wiiginsalfvhmdd swues@oudyanausiman 1Yudfe Slider Hefa Stider §
3 A o ooy A [ o 3 :l’ o & oA ‘i‘_'
Tassadumeluiadududouinn issnndlumsiduasvaten Fumsiuiu ddedniu

walendnvosnsendeudeya

NN 2.4 Head stack assembly (HSA)

v ] t 4
veM dludwiiffusamansans  wazdienszuarmuvaniaiidadueainy
T d. 1 v A o =y d' £-] \ A
wimdnfieghuuuazansznhe veM A difaus el BSA vlidmves asa Faily

1 d‘ﬁ %4 L-74 L3 =\ A d'
dunfAanUTIe /AT sY ndoun 18

Magnet Assembly Vaice Coll Actuator Axis Arm

M 2.5 ’Ji)ﬂ“ﬁ{ﬂﬁ)ﬂilﬂlﬂﬂg (vem)



Widsuszdudnuagiuy nductive  Sutlszneudamnimangdenthiia
vanawuegsou q Tasfimhiudasnssuaiiduniiihumnuingn Weluiadeeyme
wimanyewmwanmes daus i mihiiuasidndiuimdndduussuwih Jegu
Wis e Eluiaimiait@nuuy Giant Magneto-Resistive (GMR) 11 usas@euasiioanta

1 - * ¢ are
fie Teanmavde wimandwazaanwIidusula (Permeability) g

P ' ¢ a ¢
NN 2.7 ﬁ']uﬂi&’ﬂ@‘ﬂﬂﬂﬁﬁ'ﬁﬂﬂﬁﬂ 2

5. Spindle motor
dauidusewes 199 lduduiiBevyu Aoslitssansama Limdine
9 a a < Yt
asdeunazdsanniuly uazannsaniuguanuns 18a
6. Base

dnndlundesvesasanan lasi



7. Latch
1 a Y 9 Yo ¢ a ¥ o 4 dy =1
Li‘lumuwﬂmnu'luinmmu/wauwmmmamamazaanuanmﬂwuw

1 = ¥
NIDTUVIUYBLD

2.1.2 vanmsihavesssafan lasil
g a A g . 1 1 9 ]
melugindad lasWezliuku Aluminum Alloy Platter  wanousiumyuogdten1 G
Ao v é’ L 1 v [ d' 9 1 W o a 3 9/

¢ Taseldnouukuiuegfiundazjuudaztvedsiull  maiheudsusudoyaves
sanan lasd wximsiauadiemsiauvssnilaiady  unanmesvesaianarn lasi
3 A 9 o a ] =1 a =) 9 [l Qy []
1y windey lidetagimanuiman Avineannuvudiies 2-3 ludwdiuvesiin  uandi

) A d a q’; Yo =1 = o g [ P=
namlin 9 11 Aessadadlasiiin  sxldfsudmestame lumsimaunseuuaziSou

. d a g YRR Y v [}

Joyn msdeudoyoasuusisaaad lnsihiu W 185unseualiiinudhg asedues
YR ] A 9 v = é ci A [3 ' o & T =
#ag iead wugluuumimanuuiefindou sguuusuuwanmes - Fuhdudiuns Jeu

Joynasuugindan lasi

disk platiers (Media disc)

AMNA 2.8 LAY Aluminum Alloy Platter

' q’/’ 3 ] 2] 4 Qo | d a
msenniufwidiu mswlasdfygnuglunmimin fldtuiineguuaianand las

PR - o Y ‘fl ¥ a 3 g 9 o
nduudauiudagna uazimstszuan Itadmniudeyadaads mahudeyaszfulugl
o o a o a 3
fayanuddnnseiind Tassfudiuaugiuaes fie 0 uas 1 ar1adad lasAwiudeyalily

A d a ' g s
Track v3oiduenan TasreSufudeyaduuengavesensaaad lasfneu nimiudeldidh
wamluga  Taserdadadlasezidlugilnsaificunsadunsdhedoyald iufewsm
A { s a I 4 a <
awsamdeunlldmdeyauugalavesssadan lasdn1a enfadan lasdaunsafiudoya

v ¥ Y v s S e g 4 4 N T
189 2 Suvesuwanmes driigmdouiuegne 2 A mamdouiivesiis mdouiied

A ci Y o P A A |- 3 1 ﬂ
mandoud hindou q fu Tesszlimamdoufifaseiu  Track wnautiuszgnuiisoanidiu

nuaegeY < (3037 Sector



PN 2.9 vUUS1a99 Track AL Sector

a Y s a 4 a 9 :5 S a o
ms@sudoynasuussaaad lasd  Sunnmsfeudeyaiisoulugavesasanad-
ﬂv 3 A g/ ~ o LY [~ A @ o A
lasilron mmfudiedoyalu Track Tuga gailousudy Haswisznieundamsasaud
' Y o a Iy ] Jq’;’ o v 3 o
9 uawhmsAisudeyade 1y nsmyuvesuwanmesiiu T ldhiSunn  anwdadgaes
Y o v ar Y A £ o { o s g
Wi 3,600 seudew uailegliugegariuniiusen Fullumshaungnimaetaad
=) 14 o dyo Yya 1 oy = o o Yaor ¢
wiamihng aennuEnatiihldifaiwemausnumveswwanmes  Yiliveny
= =4 ) v oa A = ' g
Wenviaanannsanesrselivegmiloiuii1a
CY ~ z Yo Yya ¥ A ] ¢ do o b 4
enuiudsunsesnuuuldiivegmilowsuumanmed  Asdamyudlsany
o 4 ] A:y a [] J ar I a
Fagail luanugadiss 3 ludwdauvesiia madamsnszunnedaguusiudy s1saaan-
o Yo 1 ~ v oW oo 4 o sldy = A o 3 ~ = a
laslahiddwdsududaduumanmes sz ldiummsedmw@auiansidone
& ' a - o ] [ t <
9 sxdewa Mifnilymdeyaidoms  wSedlvaiwifesiaaandlasdie  edelsfiaw
} 4 A
Pyl Fnez hifadueiadean lasd luilegiu Metlmszarsadand lasd luilegiud
[ b4
maTuladnsndangeiu  wazldSumsilesduduednd  Tasgnadreliomnsniuuse

nszunnldgeds 70-100 wive s sAege (70-100 G)

R‘'W Head

31,000 000~ |

i

Media Dise
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HINN 2.10 MITAVIAIVDINID N/ INSUVULNUUINGYITD Platter
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2.1.3 deyauiaucsosla (Servo)
=Y d a a & d' a (Y
Tunszuaumsndaesanadlasd Inilddunszuumsidiums@eudyenaauu
T A - 1 - - L "

wAuTiRaeus nd v I AU e Tsuvesasaaan 1asn rezulSoufioudng

~ 9 o a [ Y- d' L= ::n d'
afSeudeon laduauu vuauuiivannlawas uaztheuesnnefineeusndnnn lawasnee
2 o dy ) dy dy 9/ r-| 'ﬂ 9 9 I W oA 1 ay ald'
tdwaiLdwnei,ww@erdenievn Wudu drlifivdnd Tawasuazthevenmamarii 47
= 9 9/ 19 A \ a Y
AumMIUUNeInuuasdaanasnie 1l luds A BenanNnNeITIM Uiy

@ 1 d ¢ a Ja o o < A [y v 9/ 14
nanw/dsuluasaaadsminnldluseufiamesvseluduaiey 'ludezlsuen
o r 1w ld' d' A LY =1 =3 1 o )
Aumishduesegigala uazgaiies llfogala Waoruliou Aegliansaliasedumia
3 A 9 1 A A [ A ] 3 ¥ i 4 A
Huqfiezdeseruniolioudeyaasll Beszorvinwenumsa (Track) urlosmnnde  asi
YA = A 3 Y [] 1 1 AA o’/‘ 9/ (] 9/
wemdeu  ansamdeudedes lileguugad q vuuiulifeduldedwgndss  uaz
1" o o LY i o ] Qs &

windims e dyanauidiouusndumus vie dygiaures iluws

[ o dy Qs v [~ d'd @ A d A o s g

Fayguwes il dudganauuimdsnd@ounanniifsuuuasafananiu 9 s
~ o Yy AaA Y3 o ::y ] o' 4 A a
Sendwmis@oudya aused 1ilaslid wes Tusawes (Servo sector) Taslunsoadeu
Y o ~A Qo 4 .. Y @ A = o
Fygnauwes 1zl Indduus (Rotary Positioner) Wludranaifioul@sudaanana o

9 [

e uuasadan anty IndduuesilédedinmazBoalumsnyugannade 1085 lu

1,000,000,000 g1 n3aduneuduszsezmauFudue 0.947 inTuwas

€ O | C———P | € ———— [ C—PC— P PIC—
PAD  Start Cylnder Sector A B C D
mark D num ber

A 2,11 uaaensvenedayaauses 12

¥ E 4
1NN 2.11 9BINe1dAsil
- FQyQNBILwA (Write recovery pad or PAD signal) Sludaygnafienfigawifie
} 4
Tl sz dyanadildlumst$u Gain vesaiafadlasf Automatic Gain Control
emsisudasimsvenslidhgannanga
A g % o a A
- gAuAuvBsTyaawas 17 (Servo Start Mark or SSM) fhugiluniiuive 191y

533y deuenmsuduvesyluudaananses 1z
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a R o R

- dygnalsnuees lod dudundedsfunsiufindumisveslsnunesled

2 L

- w3 1ef (Sector ID) Hudufiorsdeduaz tiufingumusveusnmeylod
o ad o “y ) =2 a& o

- 103 1159 (Servo burst) JUuvufisHiszswenieganInaIvBwnsa wowlagn

o v A w 1 = o o ° « a P
voupuazdl axgnih idaugaiuiieisuilsusdinssiegusnuganinaeveamsa
a S = o Ly & 1 a 9
uenilagavesduazd wgnihaugaiie sgusnadUIBLYBWNTA

o =1 s 3 ] v

- 1995 1BULNA (Servo End PAD) udanauilaie auLNTE Y es 1

irmeffudiuvesdoya

2.1.4 szuumMslsudyanauaesly tazsruuniugueumiaves Rotary
Positioner
= o I A A d a A P [
aszuauns@eudygnaures 1de  Werweriadad lasfinswwniesdoudaanon
o < 9 & o [ oy & 2 4 9 4 o
a3 lwazdeliinosinuluTnuada Tuld insessssudminldueamesnyuuasdiuam
A 9 ] d 9 g
AsuAUATYoLE1TAREN laTTAITTUS
o d b 4 £ d a o o SR qy LY
1. MuUAINTINATUNIUYDY VCM Feaniadadudazdleeilanil luwiiu
1 1 S A 4 1Y ] '
2. uaanusNuamesnyuuazliudauiiedh 4800 rpm
° ° ' a S a o
3. Anauazmdunisgaisududuluga D) uazduuenga (OD) ssadan-
¥ 14
lasAudazdeedl ob uay I Tudwwded himloudu  Huranwresnndussunszuums
=y 1 a8 A
HAAUKUTIRY
Y ] o 4'4 VY a o o) =1 a
4. nszuarlugagadiglide vem  eldifauselinlufioniudnuiin  Rotary
- g v oA [y 3 a <] a a a = @ A Qo
Positioner MHREINUUATURRAIISLINAM  uazTlusedinunniseandaudieulildga
Sudu (oD) 14
5. Gudvudyanauniini® ob medudygnudieds
[y 1 o Qo o 3 A A a Y 1
6. nszua ludagniielids ve uo Indduueionasuiesudoudyana  ua
4 o A 4 . o A 19 Yo 1 4 4
wsssdsudyanuendouinudusu@niu veM weilseasslildiswuadeuiionn
o o d
wendwmisiinasziu
4 A & J ! a o s
WioGuAuMIAlou R/W motor Card 929 Ifues A0S lugsaaanmyuld ldnnusa
» [ 4 k4 ] 1 r
fdvens Tuiife 5400 rpm 911U Radial Card vzfudmfismuagasufunfe 1w/ @eu
azey  InsIndFuuesszgndeain Positioner Control Card  tiWea1A B W/ AN T1/ds
[l L4 ¥
AuvdeSuAuAInaTs  91M1IU Clock Pattern Card 98 19 9enaz lunsifiou Taoderu R/W
1 [V g a o a Y <
motor Card oz lSsiadion  vniuInddumeswsuaniu@isuTasnnusluns

3 [ 14
wheufves Inddumefriuszgnadugui e Positioner Control Card



aszuudsudggnawes 11 Uszneunisdiudien Al

CPU Card

MNA 2.12 wane OD wag ID

b 4
=L

Clock pattern

R/W Motor Card

12

Positioner Control

HDD

Card

A 213 nzinudsudaygousei T
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- Radial Card Slumiansmuagaisudulumleudaanamwes Tuaziludild

o o ] CR ~ A Yo A ¥
MU UAA NN UIVDINID U/ IU LWE)iﬁlulﬂﬁ'leu\‘WlQﬂﬂ@\i

MMNA 2.14 Radial Card

AR
. AAADNY signal board computer (SBC) U8 AT bus

—

. DSP 32 bit

. 12 bit 14 ADC (A to D) §%31 ended signal uag diff. signal

. 12 bit 311 DAC (D to A) #1128Yn53 to Control high output amplifier
8 bit LI o149 DAC d M1 AGC control signal

. 9U VCM fensgiaueen (high output amplifier)

TN WM A W N

. SudygUNaL (EMF signal) 910 VCM &28 Diff. amp.

{ o L4 1 & o
- R/W motor Card Slum$ahiudayanaidAan Clock Pattern Card  tvoeudayaons

wo3 lasuuuiudfe uazdlumsail$lums lasi liuewmes luafadainyn (@ spinde

motor)

M 2.15 R/W motor Card

faaULA
1. Usguramauiui DSP
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7/ ar é
2. 44 spindle motor 3 WA Tyauniu
3. clock pattern }91NAD4 WBIYEY gate and data signal

4. afwdoynuuveynsudmi AE

- Clock Pattern Card R399 gy9y 1% read-out uazade servo pattern + timing i

o d' 3 @ Y o Yo A = [} [ - -}
ﬂ'l‘iﬂ‘iﬂ‘ifﬁi”lx? mmz‘lumsm‘lwmwau WEUAYY UV ULRUUAY

WA 2.16 Clock Pattern Card

uaniia
1. Usguanaluy DSP
1) o o 9 . . d . .
. FNDINTIA IANY digital counter LAL 1IBFIHY circuit system

. ©319 timing A2 Direct digital synthesis

W N

. programmable pattern generator

{4 o ' . a
- DETF Card Slun1§afi@oun1syineiuse e Radial Card tagasaaan iasn 19

#93IUNU SSW controller card ,Clock Pattern , Radial and R/W motor

WA 2.17 DETF Card

AaULiA
1. A1 Gain TS LTI read-out
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2. A3299UTYY IV timing mark 9INT YR read-out
3. @5993UdYn I envelop 1NTYAY M read-out
4. module 3184 1Y enable/disable

5. Sudsdeyauuoynsu Ao read-back finction

- Positioner Control Card ( System Controller: SC-xxH/PC ) muanTw@%’umas’ﬁw

o w a L] ¢ A& o a e o 4 o & Y
ArdsnnaeuRuaed AU ISA bus HumiafideduInddumes Windoufiioaniadeuly

= [ 4 a
Aoudyanuasuusindad lasd

NN 2.18 Positioner Control Card

Auernlia
1. ¥INIURTU ISA bus
. DSP 150 MHz
. sampling Yo8n31 S0kHz
. Ato D converter 14 bit

. interpolation 4096

AN L A WN

. Power supply +5V£5%
(max 1.5A)+12V+5%
{max 1.5 A)- 12V £ 5% (max 100 mA)
7. stroke +20 838N
8. ANUAYBLA 0.003906 arc-sec
9. ANUUIUSIULNTA £ 0.05 arc-sec
10. selting time Yeen 8 msec

11. ¥iywiEga 60 per/HuTd
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Positioner Control Card  9zdimindl  fludmunuiiseadedyananiugui
] @ @ @ ' o . A o :
mngaualdtugaduuas Wdgananiugueviyndslads Rotary Positioner iteduniiou
o/ 9 o ¥ =} A a A o a A a ‘3’ @
@1 pusher Twaew@ou ndoui il Tasszezmamdoun@uunmhaiu woniauazilou
ATUIN encoder 11 yailSundsdyana neoluvesauazdedm lifniuny  iesuon
1 Qs z:; d' o Y o 1 S L] o [} d' 9/ n& o
mmdygnaauguimingay  Aonsamildiiendsu sgludumiidesmsdeez i
o 0 v a 4 ' £
mFamihau aAsilnes Tumsaiugu 910 PC MU execute software s.exe tag Tdn
o { o 1 a I4 4 < d e [ LA o
wmihifdmue swnsilieed SCPLxt  wagilowisliwesdmiy meanugugadesiulilds

DSP anauunai’ﬂ Positioner Control Card ( System Controller: SC-xxH/PC )

AR 219 2950UMIANIUAWNUIYBY Rotary Positioner

mMsmuguALnLe (Fay) Y8e Rotary Positioner  Weglugumisfidosns 8o
Hosnswazusiuéovie iy i‘fumjﬁuwmaﬂﬁaﬁwﬁ’u Feludmauensavesds
AVRUANTILVBINITUIUMT B §ATTIU uazﬁ'aulqnmiumu**?'lLﬁﬂi‘}‘uﬁmznmméﬁmuﬂiﬁa
piltumegnandesuniumelussuy (ntemal disturbances)  HAZIINFTLAMMBUDN
(External disturbances) ¥4 disk rotations (bearing RRO/NRRO , windage) , Reaction forces ,
Noise ( PES ) , shock vibration #20i1938v04 deyanaisuniuane fnnni  ervdawade
nszuumsBeudyanueed hludavesnaugumsiadeufives Rotary Positioner 1
Tignnsaduadewiisnidedludumisfidosns 1dnelusmnandificmun Taswaves

= { a 4 [
anuAanaainatunaasdiulugilues error code



d” ~ v ) o v =~ = ' gj i v ) v o N
wnansiiduenarsianubidmsunislvnuiensnyiniiu lweygislmilulsdssloguaunisan

lunsalla vy Bnnanudludnuadilon uaenedendidaaivesonalsvnasaniinisuiliuly
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szUUMUANIRTIS MBg UMM IA (Track) Tag
v . . A o v A8 A o = 9
9219 Voice coil motor ATiszuu1309 NFI Servo  (HOUBNAWHIUSTIGNABIVEY
g mdegnans Track n3e'la VeM sgdlSudumisveniiomlvgndeedissuy Servo 52y

¥ LY 1 1 L oy g é ﬂ'} 1 .
Twiaeuhiegnane Track 35msiiliyedenial141 Servo — controlled mechanim

2.1.5 nTeuiiaudeyaneuvesll vse NCH ( Non Clock Head )

AN 2.20 NCH ( Non Clock Head )

A o a o 4 o
W doudyanauaes lasuusisaaaniasd  edehdesmuguuaziimsiiou

Foygna uenidlu 2 dauiidiig Ao
1. Head Stack Assembly (HSA) ivhmsi@eudyanaasuusiiaaad o duniumsa

A1

Flex Cable

Pivot Hole  Carriage Slit

N 2.21 Head Stack Assembly (HSA)
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2. #1910 (Timing) vosdaaaue’ iiszgniFouasluunsann 4 unsa

2.1.5.1 isulRamesuuumives 13 (Laser Rotary Encoder)

Semiconductor Laser o
i, Wav3 Length 780mm w:‘mn?,m:rim
Ream Spli & Max Output Smy g, oz L
o @ Feam Splister L Max Culput S
) Collimator Lens

£ =4
Diffracted Vight of i Diffracted bight of
-1 Order j +1s1 Onder
Rotation Axis
Semiconductor Laser

et WG LEngth TE0mmM

Beam Spliter ’a Wax Qutput v
Photo Receplor §\\ Collimator Lens

5 o/ o o 1
MmN 222 vdnmsrhouvestu ldawesuuuames lsas
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Rotary Positioner  (iuf90A10Rud wvismsdeudyanausos 1 1aold
BuTdnmesunummeslsais vinmnd 222 HundamshauveuduRamesiumames
T5a13 Taeflndnmsiaufenduawes12qnaenn Semiconductor Laser H1HCollimator Lens
Farzifunalduasdiviadn 1101 Beam Splitter  azvnmsuaisduiaranonidiu 2 duasly
seoemanAunas 11lannsenud Reflection Mirror - #v 1§ aRasnsz 9101 (Transperent
diffraction Grating Disc)  uazfaasmouuaanduveseyiussusunilemadninuazmg
Auau (Diffracted Light of +1st Order)

mundeufiveyul 1 50u9zMAY 27T nnfuduaszasfeundy lués
AanIz100a9g Reflection Mirror 4 Reflection Mirror  azvimihilsadmasia 2 s
sinmeduanuazay dandu'ly o AigI5uLAS (Photo Receptor) Y THaumyu Ty 447t

E4

v d Y o o A A ' e o v 2
furaldduldamesuuuames 1sm3 Ianuuiud lumsaiugudumisgetiu

ad (=3 d' ‘:' g ¥ =
2.1.6 IsMIaswaevmtmsinaeouiivesriie vy

o I o "\ Aaa oy ﬁ Y A Y 1o Y Y
Fayanauyes adsuaswuwulidoiuduludygand wwdosluiimsdousiviu
yosdayanar wu dyanaieguuunsad 1 deelyldFeuiududyanaluunsan 2 35013

o o

[ ey {4 5 = { @ v [ ad
asvdevife Aealditmsnaaouiyedn APC Test Fuiluidznldrtiew o wudyanoudisa

£ ) Vot A Jaa dy o o d dy =2
Burst) Feezgrilouasuurulivedlelitmsnadeull Teeuoudyaausatizuends
o Ao o 1 @ 1 ¥ v o £ o § 1
fumisidaanauses lanasizeg d1s s uai lassdn Idnnaumsi (1) w1dan

& oA 9/ ﬁ A & g o o 1 1 1
V pc 000U °11\1ﬂ'l‘7|1ﬂﬂ’)55]3’;! U A9 1 WAV 0 uuilzm"lﬂmmmmmswzmaszmn

Al

UN5A (T,, Track Pitch) Aol Asaumsfi (2)  taza@wW130MIAN Positioner Error Signal 18A9
r

auNIIn 3)

gashlFlumsanon

aumsh (1)

Vat+tVe A+C
Vv =

APC

Vs B
fmmiﬁ 3)
T, = W, +W_(1-APC)
fmmiﬁ 3)

1
— ( Va+Vs )

PES = 2

2Ve+Vat+Vc



. Head

Track ---_.l ..............

ww wr - . S . Y
B Track Pitch = W + (1 - APCYWr

ANT 2.24 MA9NUD9 Ww uag Wr

Track Pich
L 1
/ NG N N
/ / N\ .
| / AN AN
/ / . \ N
/pPC/2 j----1
' (Vo/ V) *¥r
—
(Yasvb) ey
i St N
.4 . . .
S ===> W - (Vcivb) X -(Van/b) xwr
(t -APC) x Wr =er-(‘o‘a+Vc)MJxWr
=Wr - APC x Wr:
= (1 -APC) x Wr
! ‘ f -1
Ww

MNA 225 nsaa
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k4

2.2 ANN3INYINY ARM7

2.2.1 aieenssunazguaniinves ARM

Am fluluTas Tsisaaesfoonuuy Tasuuiniu@a RISC ( Reduce Instruction
Set Computer) MINBANN MM szranafigneonuuy Tasuunwdadiazsinliaunse

° o v q¥Y A g A A Y a e g °
aﬂﬂ1ujuﬂ1ﬁ\11ﬂlﬂa@u@ﬂﬂq@] LW@iﬁlﬂﬂﬂﬁgngaﬂuﬂﬁgﬁﬂﬁﬂ1w HRZIIAUTANITIENIHIUA

IfdanlszuamauuuaniIa (microprocessor) uaazdhnuiamwizuedts  Taena 1yl

b4
@ o

AnauAaLl
= o
- azdeatsvaaes Imansa ldnu lduniieane
- 195 1uuufd DY load and store MuEANUN  AouMsiszutanazdonihinms
3 Aa d A 1 o @ g A2 o 2 o day ¥
Tnaadoyaanidmaoviontiae aAnwusinew nasnntulsimsilseuianatwadwsa la
o [] A 7 A ] Y | o A s ] ] o
avvznueglusvamesiie lignszuaumsda linTesnnvziiufinnduasguiennus
A Y e ' A ™ o W Y o '
- Fnuamsdedumtaeamsan lunin  Tasaunsanszim 1d Taedredmmi
A o o o A o @ &
1NIVAMBITHATMTUNBIMFURSANTY
o & 4 A
- YuIAvBIMFINVHIAAGR (32 TR)
115U ARM7 udn ldsuanuansafiuiy Ao
- §i shifter ¥i5PAAADUTALYNAHINADUNILIA ALU (Arithmetic Logic Unit) 1D
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. ;
Mauuuuglsyy
24 D e b 4 - \ 4
- ansanuRou luneluudaziiduioaan1sgadeninn1siiauved pipeline 4

] 9 o o d?‘
raana 1AM SRS U

2.2.2 ARM REGISTERS

ARM F5aimosianun 37 daufiuu 32 fa iy
$awosldaustaly 30 &
S DI UAAITDIUE 6 B2

program counter 1 #7
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@ A a

14 » v
Aldmansoldldnmua 16 a2 @20y q Uilemualsz@niaiwlunisiuenerlyu
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2.2.41 MIMOUUDY 16/32 Tn Y¥9IARM sazmshaulaalyyamdauy
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3. Flash/EE %150 RAM nelu
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4. AlaldudumassHyiFH1LNI9 IRQEN uag FIQEN i lusundSadmes
- 29 lyfiaen RAM

- 34 180910 Flash
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ADUc702x
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a o 3 13
2.2.5.1 MmsAnaneneaiANazMIAIUNMIINOUYeIBsAaUNsasn
( General Purpose I/0 : GPIO)
¢ P . ¢
WosMOIUNUsLasA (General Purpose input/output) 14 lulasaeu Insaaes
o d o [y a J o '
ADuC7024 HluwesnemnszasndmiulFaududunm wvwnldly  aswzdmualah

4 4 4 a ° Y Aa oy a
wosa nudluemiynuaznesa lvududuwn smualdnnidamesawmisiei 2.2

A1519% 2.2 GPIO Pin Function Descriptions

Configuration
Port Pin
00 01 10 11

0 P0.0 GPIO CMP MS2 PLA[7]
PO0.1 GPIO PWM2H BLE
P0.2 GPIO PWM2L BHE
P0.3 GPIO TRUST Al6 ADCbusy
P0.4 GPIO/IRQO PWMtmp MS1 PLAO[1]
P0.5 GPIO/IRQ1 ADCbusy MSO0 PLAO[2]
P0.6 GPIO/T1 MRST AE PLAO[3]
P0.7 GPIO ECLK/XCLK' SIN PLAOI4]

1 P1.0 GPIO/T1 SIN SCLO PLA[O]
P1.1 GPIO SOUT SDAO PLA[1]
P1.2 GPIO RTS SCL1 PLA[2]
P1.3 GPIO CTS SDA1 PLA[3]
P14 GPIO/IRQ2 RI CLK PLA[4]
P15 GPIO/IRQ3 DCD MISO PLA[5]
PL.6 GPIO DSR MOSI PLA[6]




A15199 2.2 (D) GPIO Pin Function Descriptions
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Configuration
Port Pin
00 01 10 11

2 P2.0 GPIO CONVstart sSouT PLAO[5]
P2.1 GPIO PWMOH WS PLAO[6]
P2.2 GPIO PWMOL AS PLAO[7]
P2.3 GPIO AE
P24 GPIO PWMOH MSO0
P25 GPIO PWMOL MS1
P2.6 GPIO PWMI1H MS2
P2.7 GPIO PWMIL MS3

3 P3.0 GPIO PWMOH ADO PLA[8]
P3.2 GPIO PWMI1H AD2 PLA[10]
P3.3 GPIO PWMIL AD3 PLA[11]
P34 GPIO PWM2H AD4 PLA[12]
P3.5 GPIO PWM2L ADS5 PLA[13]
P3.6 GPIO PWMtmp AD6 PLA[14]
P3.7 GPIO PWMsytic AD7 PLA[15]

4 P4.0 GPIO ADS8 PLA[8]
P4.1 GPIO AD9 PLA[9]
P4.2 GPIO ADI10 PLA[10]
P4.3 GPIO ADI11 PLA[11]
P4.4 GPIO ADI12 PLA[12]
P4.5 GPIO ADI13 PLA[13]
P4.6 GPIO AD14 PLA[14]
P4.7 GPIO ADI15 PLAJ[15]




19197 2.3 GPxCON Registers

Name Address Default Value Access
GPOCON O0xFFFFF400 0x00000000 R/W
GP1CON OxFFFFF404 0x00000000 R/W
GP2CON O0xFFFFF408 0x00000000 R/W
GP3CON O0xFFFFF40C 0x00000000 R/W
GP4ACON 0xFFFFF410 0x00000000 R/W

715197 2.4 GPxCON MMR Bit Descriptions

Bit Description
31:30 Reservde
29:28 Select Function of Px.7Pin
27:26 Reserved
25:24 Select Function of Px.6Pin
23:22 Reserved
21:20 Select Function of Px.5Pin
19:18 Reserved
17:16 Select Function of Px.4Pin
15:14 Reserved
13:12 Select Function of Px.3Pin
11:10 Reserved
9:8 Select Function of Px.2Pin
7:6 Reserved
5:4 Select Function of Px.1Pin
32 Reserved
1:0 Select Function of Px.0Pin

AesinliSvamod GPxCON aetianumuglumsfmuamnfnsmau

yoauAasnosaegamsiis vz fmuanimnmsiou 1l muanniIames GPxCON

Tuduvssnrsmuguiinudaziia

s1sadelannsdames GPxDAT,

GPxSET, GPxCLR 1oz GPxPAR vziilumswasn (pull up) nwluvesluTnsaouInsames




M1941 2.5 GPxDAT Registers

Name Address Default Value Access
GPODAT OxFFFFF420 0x000000XX R/W
GPIDAT 0xFFFFF430 0x000000XX R/W
GP2DAT O0xFFFFF440 0x000000XX R'W
GP3DAT OxFFFFF450 0x000000XX R/W
GP4DAT OxFFFFF460 0x000000XX R/W

msn?; 2.6 GPxDAT MMR Bit Descriptions
Bit DESCRIPTION
31004 Direction of the Data. Set to 1 by user to configure the GPIO pin as an output.

23:16 | Port x Data Output.

7:0 | Port x Data input (read only).

Cleared to 0 by user to configure the GPIO pin as an input.

15:8 | Reflect the State of Port x Pins at Reset (read only).

M15199 2.7 GPxSET Registers

Name Address Default Value Access
GPOSET OxFFFFF424 0x000000XX w
GPISET OxFFFFF434 0x000000XX w
GP2SET OxFFFFF444 0x000000XX w
GP3SET OxFFFFF454 0x000000XX w
GP4SET OxFFFFF464 0x000000XX w

msnv"; 2.8 GPxSET MMR Bit Descriptions
Bit DESCRIPTION
31:24 | Reserved.
Data PortxSet Bit. Set to 1 by user to set bit on portx;also sets the corresponding bit in
2316 the GPxDAT MMR. Cieared to Oby user; does not affect the data out.
15:0 | Reserved
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PLAELMO(m 9

< E PLAELMO[6] e . PLAELMO[0]
ikt . e :
Ls - ~
& g ] i
PLAD!N[X} E , R i -
EXTERNAL [0 ' Lur Clk .l :
INPUT PIN : '

INPUTS: PLA
ELEMENTS

vaLAELM'O[S} 7 o
ELMO[8:7] Sl P;AELE;IENT.:

E ] ', PLAELN‘OM 1] Leak Up Table Ccmtm!
PLA

2 227 feddulaezunsuves single PLA

feulresunsames single PLA fudinseguunmii 227 iseziuduymdeediy
MUX FsamsaldFygaduymon

- external pin PLA

- other PLA output

- register PLADIN

luufenasenals PLA &ui}zﬁ LUT(look up table) - LUT vz1lsznev TudeHladdu
Fanun 16 clement Taesuozamnsaa1unn XOR,OR, ANDNOT (sxfifnsfi 1 w3 0) LUT
wannsaadeiledu AND OR wnlsenouflasdusenindyeu nSeansaiimua output
Wi m1 wie Low 18 (Tee'liAfisfieinput)  ©MWAYRILUT azdeagfin Flip-Flop
FlipFlop wiidyauuidnmeg  Tesdygnaunidnezinen GPIO, P0.5, P0.0 0.7, HCLK,
OCLK 101991999 PLA 12#00¢1 PLADOUT register &uﬂzémmniﬂiLminiﬂﬂ‘ﬁmﬁw‘n

s

4 Qr * U hd A
fl1neuen PLAO pin uazdaidg e viynezasiy PLA #20udnda

[ )
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2.4.1 Input/ Outputs Signals for PLAs
d' v ¥ v = o v 9 1 [-Y)
el lshedunmemiuwnvewnyn PLA saglunsunmiuae  Fyanmen

Channel A 182 Channel B "hJﬁ LuT

[

ABCD
DEFG

ssessanancescscnnnan

| CHANNELA: PLAELMx:

4ecssnssancasssunastsrncs

D pos P12 ( (109] [e]
: i DA 00b/1b
 PLA024S £ PLABIOZ14 i B o1b[1h
: : H 10bi1b
: P D 11b[1b
: : PLADINDY] xb] b

| CHANNELB  PLAELMx:
: 1)

L
01b! 06

D
E

P F 1060
i 6 11b] 0
;PN x| 1b

sasessssssvasemasnnsan

H AT
11 PLA9 114345

meevevsssaseranaa

esvsssassessnnsse

I
CLK: *P0.5, PO.0, PO.T, KCLK, OCLK CLK: PO.5, P0.0, P0.7, HCLK, OCLK
TIMER1 OVERFLOW TIMER1 OVERFLOW

MNH 2.28 Input / outputs signals for PLAs
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s ¥
Tuiiszdiunisszgnd1dTalsunsy ADUc PLATOOL  Tumseenuuiieesias

fmuaaissamesves PLA 1u TulnsaouInsames ADUCT02x

M 229 mhansuduvealidsunsy

o 4 g A o
Tusuasuusndisilalalsunsuvuanssdlumsi@ien Block Element Wweihmsaieu

¥ .

I A ol a2 v
PLA lufiiiszifion Block 0 (e aseuIBuUniTuIN

Fae et T Selntars Dmods Sk e fel
1 PARKST HAB s, L

M9 2.30 11619 Element
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A o 1w . i o
Wevhmsdion Block udresiiums ladaydnual Logic gate asld lunfisiezshms

L l& ] 4 o
1d NOT GATE i#evnisndudayan 91 positioner control card

Fa Cawumimn Aot Odareph Taepe g

AN 231 UAUATINIIABINIAN (Logic gate) 1A
o +4 9/ :,’ A 1 o [T N4 u’;’ v
mmsnannas ldudmouudonunaeduweild viasaunas

ndanmu i hmsinoad Ssmeefteinndndullsunsunnd  wievmanalld
Generate iaiSongaTssenandi Wsunsudninld
#include "ADuC7024.h"
Void planitialize( )
{
PLAELM?2 = 0x002B;
PLAELM3 = 0x002B;
PLACLK = 0x0000;
// TRQ output configuration
PLAIRQ = 0x1312;
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3.1 ANHINIZUIUMITNATOLANITIOUSVDY Rotary Positioner HUUIAN

(APC Test)
MsnaTel APC 1HUITN1INATDUN Rotary Positioner A 1183 Rotary Positioner 178
Hdq Yo ' ™ Ay ¥ Y aad ¥ A ' o ' P
uuunlFiuegluilagiiv uazwah ldvinmsnaaeudlsdtliaeoudnaNzutud udszoznan

Py ' J 2 2 Y o ﬂ - o

ldlunsnaaeuudazassazuude 24 v, Famsnadeudedsivnilumsiioudann
o ] d A Jz ] o B 3 v
193 IasUuIRUaS AR AR 1A292 IATIUIULNTA (track) NarNAYszInsaaaaun

s 2 o o
N3N (track) uazﬂshlﬁ"lvlaumaqauﬂﬁ (.dat) °]N"lIZL‘]‘j‘Lli']EJﬁZL?JEJﬂsl‘Nﬂ']il%ﬂilﬁiyiy]ﬂ!miﬂﬁT’J

v
~

E4
nniuthdeyai lduimstleudradluTsunsy MATLAB ailsngdlunslzddaana
APC step LIng Positioner step 13138NT iy Rotary Positioner CIRYER Rotary Positioner 6L
g a ~ v q’l’ ' b :J a 1
1y Annzd lReinnsgzunsiidsingain APC step imiu ndfie dudunsl@iibuey
a Y A ' .. o :,' o A 19 g = :J a v
aelutSandufuns uansd Rotary Positioner #asiuiludifia  uadudunsdiniueg

Yy A ] P .. Y 3 o A
UBNIAUTUAINISOD I Rotary Positioner mumﬂummaa

3.1.1 IBMsuasTuABUMSHIINY
3.1.1.1 IsMInAaeY Good/Bad Rotary Positioner
Py 9/ Y @ = @ o v =) 4
1. Anudeyadoundsvesmsiioudaygnauses 12 asuuudussaaan lasy
ailam (error) TaomiumnizilymiNT error code (MBI Rotary Positioner Ingnss 52y
4’;' =y EY Y @ .. ~ 1 a A A A @ 4
ANy ndouNAIveY Rotary Positioner 1 lifailgm Ao Welsuiudyanaures 1
2 ¢ a P
udrFuau (iadan lai) diunaon
3
2. 1IN15NATAOU Rotary Positioner 1ao 1d%14911 (Golden Unit) d15uims
Y o ~ @ o a A4 A =4 @ R 1 =
nagouas I udwhmsdoudaanaues lawdad dWedswase Tusinmmanis@isunu
N11198 (Monitor) Jasdunad1 w1 (Pass) 150 13H1U (Fail)
o s J =y 3 A
3. 11 Golden Unit laudyananesumsiiounsene 14
o . ~ o [ £y = [ o
4. 11 Golden Unit Nhmsaudganaudl linagsumaiioudaanauses 1n
f11J Rotary Positioner

v E4
Y

9 [2 1
5. Mdnde 4 aviua 3 A%9 BN Good/ Bad Rotary Positioner Mililioy



3.1.1.2 M5iuinHa

A1519% 3.1 Good Rotary Positioner Test
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Good Rotary Positioner
Test 1 Test 2 Test 3 Test 4
(serial No.)
12xxx — 7x Pass Pass Pass Pass
32xxx - Mx Pass Pass Pass Pass
32xxx - Mx Pass Pass Pass Pass
A15197 3.2 Bad Rotary Positioner Test
Good Rotary Positioner
Test 1 Test 2 Test3
(serial No.)
Fail 9965 Fail 9920 Fail 9964
10xxx — 4%
(3301) (0713) (3311)
Fail 9064 Fail 9964 Fail 9920
32xxx — Mx
(3308) (3308) (0709)
Fail 9064 Fail 9064 Fail 9020
35xxx — Mx
(3310) (3310) (0709)




3.1.1.3 fee19n5I1 APC 910 MATLAB

1. Good Rotary Positioner

?g(
7N7 3.1 A5 APC Step
2. Bad Rotary Positioner
£t dai
i N : i %

/N 3.2 n51 APC Step



3.1.2 agiwaitidonnisnaaeud e unu@An (APC Test)
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' J & o 4 o
1uﬂ1iﬂﬂﬁﬂﬂLlﬂﬁzﬂiﬂ‘i’f‘nﬁ’lu’mﬁﬁ 24 $¥1 T34 ¥150 1 34 FefaeanuazaInuas

- g [ K] s { [ A s
i'Jﬂl,%"J muuﬂmzéﬁmmﬁaﬁuu'm'nuﬂﬂﬁﬁ]zmmimmﬂﬁeuﬁmmuzmm Rotary Positioner

b4
wunlviduun Wlidsz@nEnmgenduuu@au

3.2 9ONUUVINTINATEUANITOUL VDY Rotary Positioner

d
3.2.1 gilnsalansauns

a o d
asivga AU

Tavi

3.2.1.1 LCD Graphpic

¥

LCD Graphpic fil¥lunsnaaesil Avgu ET- LCD6610

Fillszaunana Epson S1D15G10 Compatible Controller
sesfuszunin 33 vaess vy
anuazBeannee 132x132 pixel

1¥msdoarsoynsuuy 9 Bit SPI Serial Interface

4 o
PINTY

] 14
wouredyao Tneaseiululasnoulnsamed ldvisszunIn 33 uaz s

anuazPund 4,096 mad

TEST ET-LCDEETE
Wi, % T eI, CON

TEST SHITE COLOR
€3 TR COLOR

TEST vt COLGR

e

WA 3.3 LCD Graphpic
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3.2.1.2 Uesa ET-BASE ARM7024 (ADUc7024)

]

9A19UNAD 3 A TO D vi1a 12 BIT 31124 10 $99uag D TO A yu1a 12 BIT

9

2 999 ponuuUiluveTAYLIANIATI U ET-BASE awnsoh lifldaudase wiedenaass
@ 4 gy ¥ 1 = ] ~ o dy
flUV03A ET-BASIC /O V1 1 14 dms1wazdeadualinail

- 14 MCU 1wie$ ADUC7024 ¥141@ 64 PIN LQFP TYPE {intinea21us wiuy
FLASH 62KBYTE, RAM 8KBYTE

- ATOD U9 12 BIT 10 %99 (0-2.5V)

-DTOA 919 12 BIT2 %94 (0-2.5V)

@ e

1/O PIN a113060fU VO seaudeygne 5V 18

- RUN X’ TAL 32.768KHz e11130811HAN3M191153WN1U PHASE LOCK
LooP Iansaniiauldng 41.78MHz 18

3 PORT I/O 10PIN ET

14 PIN LCD PORT #1111 CHARACTER TYPE

TIMER/COUNTER , SPI, 16 BIT PWM , WATCHDOG

14 POWER SUPPLY 5 VDC (a1150191%n POWER SUPPLY  LiUY
ET-SWITCHING ADAPTER 5V 1.2A TYPE H)

- YU PCB 6.2 x 8.1 cm.

- @150 DOWNLOAD Tisunsudhmibeanuiimelunuy FLAsH 14
TR IAnT0InoNRAADI AT (PC) HIWN19 RS232PORT  s2ufuTusunsys ARMWSD

#1911 1811 WINDOWS 98/ME/XP/2000/VISTA



ANT 3.4 YDA ET-BASE ARM7024 (ADUC7024)

3.2.13 weinaind uaz LED
4 9o @ @A a o 4 4
Lﬂuﬂﬂiﬂi%ﬁ'lﬁiﬂiﬂﬂ’]ﬂu“ﬂ!'ﬂ%'lﬂﬁ'lﬂ“ﬂ LLﬁ&’LLﬁﬂQﬂTL@TVW!VIL{'u?TﬁE]ﬂ LED
o .
LAY
a 9 LY a * (Y
- Buwn 19 SW 4 @1 uu nada desay

I'd

- 9111 19 LED 9419 3 mm. Nay Auad 4 62

L]

MNN 3.5 ET-TEST 10P/INP-OUT



3.2.1.4 THNE1H AA UHIA 4 HOU
Fuunadene Wit unTsanaaeuausso Uz v84 Rotary Positioner

3.2.2 Tdsupsunldlumsnageveanssauz o Rotary Positioner

AN 3.6 T9OTU AA UUA 4 fou
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Tsunsunlglumsnaaeuaussaug¥es Rotary Positioner A8 Keil uVersion3  #49g

I#ns@eouTalsuasumu C iedesa1u ARMT

Kel uvision3

Ho E® Y¥on Duet Lobg Axch papheas ok $wC windwa bdp

< ! e

BEww®
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el ousd (comand X Fnomeles [ T | KO L\ |
N SRR

AN 3.7 nee Talsunsy Keil uVersion3
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1 o wad ) @ “ e
Tuduvesmsszyndldauauiianiilu ARM7 ~ dmiunaaey Rotary Positioner

{ 1 :1, @ 4 o [V :l’
aunguR tdnauniiy FeygaWad91n Positioner Control card 9iIANUTIFININ AU
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TuTnsnouInsames nimmzaninuzdiavi lddonin ldiufae TuTnsnouInsames
4
ADUc7024 Gaiamilasnssuues ARM7
o ~ o w o [ :l’
ﬁigtymm"ls?{ﬂm Positioner Control card 3¢ UdnHaiIURaFUVD Active Low  #a1iLs

b4 [
' 1w o LY 3 LY . @ 4 [ ~
mMTzeIUAIaG 1HgNABiY 93AeeiININAY Logic veedayanainon Aen1wil 3.8

=1

4 Y . @ w ..
MNN 3.8 MInay Logic @y 14WaevU099 Encoder 91 Positioner Control card

4
LY Qs Y 1 -2 l& =y Qe
Tumsndudeans Logic i 1519zA0eld Not Gate /W lildanite  Tumadgitis
¥ v o s 1 '
ansoadinwsiunld  ualululasaouInsames ADUCT024 ldmNniFonn PLA
Vv
(Programmable Logic Control ) aariuisv e U110 Positioner Control card AL

¥15unm PLA w09 TuTnsnouTnsames ADUCT024 A0 3.9

w12 Element 2 “1”
A ————3 o
o 1.3 Element 3 “0”
B ——— [>o
V"

MNA 3.9 d10819m3ld PLA

o o o"g 1 0 @ 1 o = )
Tumsiiuiadiuee lddwvesmaidygnunieonynan PLA 1A15UReI TN

A I'd v ¥ @
(nterrupt) 7 luTnsneuInsames  Tasez@eouTulsunsuidorumme veuv1duveadaygy o
o e e da v o o 2 ¢ o ¥
Wamviniy (Wagnru PLA 114d2)  aetiulumeufl lulnsaouInsames ADUC7024 92513

.u o d’lllsl (Y 3 1 A A o 1w o 9 A . ]
Fuyanuiadglauds dusoudont  WelisunsuEuiuaWadia 9215y Sampling AA 9

4 o T =4
200 ps _tfoaz 18e1m73 01 18U 30U Y09 Rotary Positioner 18 Tasmstharlaifu 131 Buffer
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y ' 9 ’ ,
iWesem3thef Sampling 141 11 Plot Graph  1iionA1fas Plot Graph #efi%u Plot Graph fioy

3
&

' A g { a o .
Fonauny 131U Buffer yn919a11 Plot Graph 1#g o9z 1150UAI12H Rotary Positioner

@0 1/

323  waudamisiiauvesldsunsunlflunIeanaaevaussausved Rotary

Positioner
o w 3 I3 ~ 9 a o & |
ddvduneunsihauve lsunsuhaansaagyl lannunuismsiay fe e
A o 4 o [~ o
Suvhmsdamsean Tsunsuzimsidadyana Sdmanausiu <o~ TusunsuezlSon

#af#u “NOT READY * uadhdayanaudlu « 1~ Tsunsuaz luiSenilassu « WAIT PULSE

oo

as 3 ] ' Y A a & a a S Y o o
wawntiu T sunsueznua 1Aeson1sdwnes su uaziioiiansdumes snuaInagims
] 1 ar 3’ o . ' a o
fHium Pulse 13d01ui #301579911715 sampling A1 pulse 1A 9 200 ps ud2hmndanly
4 o < o 4 3 ° T < < o
aums track 1o 1Ny T udwes mindunisimanaundenns Tusunsunazi

=1 Y ] A o < o
ﬂ15!§EJﬂ'WQﬂGD"NWa'ﬂﬂﬁ1w@@ﬂﬂJ1LW@W1ﬂ1ﬁwa@ﬂﬂﬁ’lwﬂ'lllﬁﬂgﬂ‘!'lﬂl
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psdyan
) Show (“NOT READY”)
AR WU

e— » IRQO

Show (“WAIT PULSE”)

< > IRQ!

A 4

AUMIUNTAVDIT YY1

U}

o3 Iafuwagn 14

y

shaf la o131l

fiwes

Weunsunsan 1diine

NNTAA Rotary Positioner

A 4

v
( Fugansvineu ]

M 310 snudansianed Tdsunsun 9 lums o ana aoUauss0ULU09 Rotary Positioner
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3.3 ﬂﬂﬂlm‘ljﬂ'li‘nﬂt’lﬂﬂlﬂ%ﬂﬂﬂﬂﬁﬂﬂﬁuiiﬂ‘i-w‘llﬂﬂ Rotary Positioner

3.3.1 YumeumMIau
A o A A o @ Y ¥ A oy a Q¥ @
1. Andunseudoudyaoues ldndoudoudyauesiliiSoudoe
a & A = o o
1.1 M3AAAT (Set up) TouTsUTyaNUYDS 1
~ [ 4 3 3 a 3 o’ =3 LY
Tums@sudygaumes 1niu fuseumsindginsaindudnilede
A4 ogqy a o & A g S a4y a o Y
nildigdhidms@eoudszauanudiSonSodumar gy JsdosAadedgndeniy
14 [} 9
Junouazinaueasae 11
- M50oaL/aun Rotary Positioner
o o )
D daaIndinsesliiGeudon
. 14
2) neamedgannveuniouiioudyaouyes 1 2 a1eeen
3) Tdaue L fuanjvesymesasiedaudurianisng
faded laseon
4) amwangh Beak ud2111 Beak 00nA079MM9 L
P s a e Y
5) neRanINgIUTEETARTA lasHiTuyuAongme L
o ] .. 1y A a2 Y]
6) aeAangfioada Rotary Positioner fuinsoudeudygoumes 1
g Ql 1 Y o/ L] A
poniia 4 a1ulagldiedu C-Clamp AuaieBdlaiiedloa C-Clamp $19a3nsUNNIATRS

Aendeyaaes 1n

1 4
7NN 3.11 A seneudunpun13nDA Rotary Positioner
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- M31e Rotary Positioner aeuuIAToUToUY R UTDT 12

1) 111 Rotary Positioner et 111850 adoudaanuwes 12 laeld
9/ cs'd Y [ 9 a 3 d' 2 . ar d' =
AMuNBAn Beak Twdoanu  UAMUANGNN 4 yuivodasa Rotary Positioner MIATo I
[ o

yaNMEss 19
g ¢ a Y A Qs
2) duanggusesariaadan lasH hiunToudoudyga el

st [
3) semedaanmiie 2 WinunTesdsudyanauwes hidGeudse

H F 4
MAA 3.12 amalsenauduneunts 1d Rotary Positioner

9
1.2 msAnae Beak Tdoguanmndouldau
o Y .. o A a
Mae9nNN5152NOUEIUYBS Rotary Positioner AATouloudayn o
o ¥ < s fiudegld - ¢ o v d 9 a o

woslwdr  eimius§iulludedddneunusesdielumsmdumisiignasslunisanas
Rotary Positioner enou

1) Wanseaudeudaanoyes 1 ldnioulden

v ] [4
2) vuntheewwlsnguihdiesdids IWadmdede luil

g A M 3 T
Wait START... /* A ESC 1A% */ ot igmsden
b4 [
E:\XXX> /% RuA s udIna Enter 1 A59 tNodg
Manual Mode */

y y
nnlunuezlsngdennudsae il
[XXX PROD version YYY110G]
Parameter file name is YYY4.PRM

XXX Manual Mode . .

SBC'400 MHz
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St v a o
File Opened 2 Closed 2 Fail 0 dHumsuaadianuvesaiwisiimes
I~ ]
Tumsaaumug
¥
=Y I'4 Y]
posi /% WUN posi 4t&INA Enter 1 53 #/

3 @ y 4 ' a d o 1
nMiuIeIzuERIHadsiitazso ldinsod Inaammnime sanag

[PosHardware Reset]

[PosLoadParameter]

[PosRezero]

Positioner initialize RC = 0000 /* Fodunanin lilya1 RC=0000v21fin
anufiawaaan limansade 14Ty
funsuselagiiudosduiintdadaus
Hauazlanioalns

Posdiag /* ﬁuﬁ posdiag udInA Enter 1 A39 %/

MivoUaAIND
Alarm code:  00000h
Status code:  0000Dh
SYNC
INPOSITION
SERVOON
ADR = 48000000
SCO01 TEST - V2.0 > move /* ﬁuﬁ move (1AINA Enter 1 A3 */
azl51ngf1ih ADDRESS 191d@ a4 9000000 11&2 Enter iiVeriumsthodumialy
agfid1M14 9000000
2101711 Set Beak 1119 theiluuuaud Beak 19 Tae1Rununz Set Beak wof

vy &

dagtlidrduan; v iiaBauninfi Positioner 141097 set Beak 80N
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1 b4
M 3.13 nalsgneunsfadsiln (Beak)

3 v 9
Wold Beek 103 ai5vudooudr Iiidad dia luddwmiauiudusnas

SC01 TEST - V2.0 > move /% RuA move LA3N9 Enter 1 ﬂ%\‘l */
9¢1/51ngfi131 ADDRESS 1#ld@as 48000000 Ud2 Enter

Posi /% Tt posi UNA Enter 1 AY4 */

X /% st x u§an9 Enter 1 A%q iooen */
BAXXX>auto | /% st auto uBaNA Enter 1 A%4 O30 M3
Td Unit #io Jaf*/

1.3 madsudaanaiwes 1
wiennmianae Beak Iedluannsindorldoudaty e
Suns@eudyanames laswuuriusiaaardlasu Tasiszsins Tsunsuddadedt
Ctrl +¢
E\WNCH:> ¢:
C:\>cd dpe
CADPC>copy *.* e:
CA\DPC>e:
E:\NCH> dir
E:\\NCH> autoexec
Tﬂsunsmzﬁnm'lﬂﬁaﬂq%uﬂszﬁaﬁu Error 1%na Cerl+C 1182219 Golden Unit

ashl

A & .
na A WQ@Q%TH‘U’J'I‘]JN IN®. lock Golden Unit
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g ; _
A A F9ega1ndouy e Load Golden Unit

E:\NCH> makeramp | \\ timing Calibration
EANCH> s

E:ANCH> s \\ start motor
->head

[} & J ¥ 2 i -
Tlsunswagihanulilisesy  sugaieliasiegd A1 RC (Result Code)  Tauviv
0000 30 13 dwiiu 0000 Ivhmsd@susdedelyl  uanin liwhdy 0000 WM @eu

o

& A g o o @ ] g v .
A9 motoff tollumsngauees udwhnsdioudidolyd due EANCHE>s  luduan
dwiriiu 0000 Avhms@eusidede Ty Idiae

P\ a/
->ppro \ YU T YN servo
Tilsunsuaz e serial 1 ld 0 aslyl
Tu/sun3192 01031 Brase before (Apen1s sz audgenunoums@ounso 1) ldovie 1
r ¥
Aoams az@eousiau track whlns Alddwauadly lunteld 100 uag 400
qahenouiztinsfeudygunsuu Golden Unit T1l5unsangnu power off u30'li
(v anToendesnnasdiows’ wasviely) 1d 0vse 1
TilsunswezGums@eudynaouil rack Afviua
A o 3 3 to o A ¢ 9 3 S o
Wedeudygaaselilsmds motoff odlumsnganeawes udr0ntlufiinig
& [} 4 . .
A B B40gA ¥ 20U (e Unlock Golden Unit

3 4 .
nA B Feagaudnen iWe UnLoad Golden Unit

Ml 3.14 TyiuooAnIUAUNTS Load U8 Unload Golden Unit
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[l 4 n:! [ Y I'd ¥ d' 1 d'
2. dlarhila asediuvesuesandenumsadie g  Wedenseamadou

.. { & v .
AUTIDULYBN Rotary Positioner Ner3 1991 191 UgA Test Point

CP% CP10

CP9 Yadoanwusw Phase B GND

CP10 Safnynyxuew Phase A

MNAN 3.15 Hered9A Test Point U Positioner Card

[ Aun ¢ @ 23
3. Qﬂﬁiyﬂl']ﬂw]'lﬂ LLﬁx‘]Ju‘VlﬂNﬁﬁ@sluﬂ'liN

o

A @ g ~ a A o A A 4 ° (Y
4, ﬂuﬂu’nwamswﬂamuuuﬂsxﬁmmwwmmmmma"lﬂ Tagnimanms

79 3
YOINSAIUUAUNWLLTZYNA LT
L) r oy ¥ g Y A ) {
5. lumsgedeigndnseianie T deeld APC nadeudnafefumnioudumn

v @

z ¥ 4 )
Ay aMIATOIMATOUNUTSAUE B Rotary Positioner Ner319tu iioduiiuanugnies

6. aynn



unn 4

mMalaainNag

4.1 1NFBINATOVANTIOUL VB Rotary Positioner

A Q &
‘l]'lﬂﬂ'liﬁﬂ‘ﬂ'llm%'i’Jilﬁﬂﬂuﬂ'ﬁ]ﬂllﬂﬂlﬂiﬂﬁﬂﬂﬂﬂﬂﬂﬂiiﬂﬂ%51]8»1 Rotary Positioner U84

£
Qs o

i or a 5 { o o 4 {
Averiu inlddamIesdonzmusathlUldhmmanes deanmi 4.1

! 4 -
M 4.1 1ATBNNATOVTUTINUL YD Rotary Positioner

4.2 MIMNUUBY IATINATBVANITTOUL VDY Rotary Positioner

M NTHYBURS DINARBLANTIAUZUDY  Rotary Positioner  Tuimanmsyauie
demmhmadlaaiadfigunses udnhmsdeaefissinmsadaaaen Rotary Positioner
10 Positioner Control Card Ml Funafimieoveundeimamoumussnuzves
Rotary Positioner T1i02 151/51ngoenumsoli dmihaeisingdiii NOT READY uaash
IP3pINATOUALIIAUZUDY Rotary Positioner &9 lindouftozsiamludumaiatu 1ims
move track l1/Snien/feudumis  ndnnfvhmsnlaousumisioudesud miheeee
5Ingf1in  WAITPULSE  vanenamuiunTeanaaouussausues Rotary Positioner
wdoufiozldmuuds 1A% ms move track Malfiuduon 100 waz 400 unsn  mudgy
IS BANANBTUTTOUZ YDA Rotary Positioner A9Z¥MMIMIS I pulse T wieans

A ] s 1 .. Y 3
NBNIINO15 171 Rotary Positioner A1 HANT BIdE
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A da A 4 A A o
Lﬂﬂﬂ?m"ﬁ‘ﬂﬂﬁ@qmﬁ'E‘NU'E‘]EW'E‘]LiﬂJﬂ'ITVI'N'Iuj

\ 4

AeEEINNNADY

A A Y w
ATBINBLNINUIANATE

NOT READY

AN ..
wasufwms

d4 =
UTULYU

WAIT PULSE

RIS

Qs o
Yoy uwes 1o

A 4

:
I

wFeuhimsAmudynu

7]

1aumlasudiuunsa

A 4

o o
NATIAEHaDANT N

A g - ¢
WBUNNAATIZN

Y

IVNITHINU

NN 4.2 FIMIMNUVDUATOINATOUANTTOULYD Rotary Positioner
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4.3 HaN1INaasy

NNMILBNULLMINAABI IULNT 3 ioTisezinmsy Rotary Positioner fiauazidy
9619023 @2 (3159A0e¥INIFUM Rotary Positioner 1INA3Q#1 Percent Yield 4si1 Percent
Yield sgdludniswendasiaiuves output ﬁ;%ﬂuf‘f’q,mpmvhu/é’mm input anwa gy
Rotary Positioner ﬁﬁ 921711 Percent Yield N U Rotary Positioner ﬁtﬁ mfu 921if1 Percent
Yield 41 Tnei19zumu Rotary Positioner 718 1143 82838 Good 1, Good 2 , Good 3 U@y
Rotary Positioner (8978 Bad 1, Bad 2, Bad 3

HIMINARNBININMI AT NI NSO MATO U 30U YD Rotary Positioner L1715
Yudeyanes Pulse 91 Positioner Control Card Tagld%1ds move track lI$1491100 unsn wag
400 UNIA A3 OINATOUILUBNSIUIU Pulse waznuumsnesninlugilvesduavuansma
five LCD Graphic wourtandoansmiuaune Pulse ooMN odlunsAinsand  na
ﬁﬂﬂﬂgaanunfu farmsBoundely uazdnnuvesPuse  Hoenuntumssiuaimy
fAussmdeld ndnfe  dnsmifiaawswBeuuaasinily Rotary Positioner 7ifl waz
Slumeasefud Snmaznswiild S hinudeussaunsetuiuldiuiiu Rotary
Positioner {8 dau§ 119U Pulse ioonuntiy 81da18 move track 1$14914100 unsh Pulse
fisomndeql4 3 Pulse uaz &1 move track 11811491 400 unsn Pulse Hoondesls 11 Pulse
Seazfodulu Rotary Positioner i 44 3 Pulse tiaz 11 Pulse ¥ 131149 mnmsfiz 118
Rotary Positioned 271 Serial Number 10xxx-4xunnsnaaewiierinad Taundfuanasgu

M A es dw
111ﬂ'lif]uﬂuﬂﬁﬂ'l’iﬂﬂﬁ'ﬂﬂ mwamimamﬁlumu

4.3.1 HAN1INATDY Rotary Positioner A311A Serial Number 10xxx-4x tWetiuily

nasgilumstiuiiunaniinaaes

A 43 7 IN9INAS Test APC
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. 4 é o Qo
MNH 4.4 AT idinToemadeuaNTsOUL Y84 Rotary Positioner nadeyiadaygya

2113 move track 111§1121100 Unsa

L H A . g Qr
i 45 monmsiildinTemaeyTusIaUL e Rotary Positioner naseLSadayaia

91013 move track 19§1142U 400 UN5A

naamdedu wwiiuh sinnsiildieSemadeumussauzes Rotary Positioner
NATRIIATYYINUIINMS move track 111§ 1UIU100 unsa 9214 Pulse DBANISIUIU 3 Pulse
Uae Pulse iBOALNIIN Encoder phase A 118% Encoder phase B flegiify 3 Pulse  aaums
NATDUIATYQIUIINAT move track 11§11U400 unsn 9214 Pulse POAISIUIU 11 Pulse
1ae Pulse ‘ﬁﬂﬂﬂmﬁnﬂ Encoder phase A #a¥ Encoder phase B 92W11AV 11 1@ 12 Pulse

o w & ya Ao o!:s'sldy ' A M o .. v da
AN INY GINfg‘l‘Vl'lﬂ'Ii'J%8%8u"lﬂ'l‘i’]llﬂulﬂl‘lﬂ'm"lﬁig'lum’t’)EJLlEJu'J'I Rotary Positioner L‘ﬂuﬁ')ﬂﬂ



4.3.2 TUTNNNANINABBIN 100 track

15190 4.1 (aAINaN1TNAABIN 100 track
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Rotary Positioner GRECTTAN w‘éy, ﬂpmﬁ]{@ﬁ?
3 v FY FU ] 4 1 FY ]
Serial Number As9N 1 A59N 2 AS9N 3 ASIN 4 59N 5
Good 1 Pass Pass Pass Pass Pass
(S/N 33xxx-M4x)
Good 2 Pass Pass Fail Pass Pass
(S/N 35xxx-Mx)
Good 3 Pass Pass Pass Pass Pass
(S/N 31xxx-MXx)
Bad 1 Fail Fail Fail Fail Fail
(S/N 37xxx-Nx)
Bad 2 Fail Fail Fail Fail Fail
(S/N 33xxx-Mx)
Bad 3 Fail Fail Fail Fail Fail
(S/N 35xxx-MXx)
4.3.3 YUNNHaMINABIN 400 track
ﬂ'li’l\?ﬁ 4.2 llﬁﬂﬁf«lﬁﬂ'ﬁﬂﬂﬁﬂ\iﬁ 400 track
Rotary Positioner mseudyanaiyes 12
E ] U ] Fy y 3 ¥ i ]
Serial Number A5 1 ASIN 2 A5 3 ASIN 4 A5IN 5
Good 1 Pass Pass Pass Pass Pass
(S/N33xxx-M4x)
Good 2 Pass Pass Pass Pass Pass
(S/N 35xxx-Mx)
Good 3 Pass Pass Pass Pass Pass
(S/N 31xxx-Mx)
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A15197 4.2 (M0) UTAINANIINARDIN 400 track

Rotary Positioner msdoudygaues 1

. A s 4 &4 FA g 4
Serial Number AFIN 1 fAFIN 2 599 3 A59N 4 9N 5

Bad 1 Fail Fail Fail Pass Fail
(S/N 37xxx-Nx)

Bad 2 Fail Fail Fail Fail Fail
(S/N 33xxx-Mx)

Bad 3 Fail Fail Fail Fail Pass
(S/N 35xxx-Mx)

ar <] aa a @ o"
"l]'lﬂﬂ'lﬁ'NTJuﬁﬂNaﬂ’lﬁ‘VIﬂaﬂ\u‘]‘juﬂ'lilﬂﬂﬁﬂﬂﬂ]@\?ﬂ’]il‘llﬂu Q,Jiy'lﬂ!l“]fﬂii'«]"l]'lﬂ Rotary

Positioner 6 42 1Agil Rotary Positioner #9717 3 §1  uagdiNdedn 3 @2 eumstudun

ks ~ a a P A A 9y kY Yo - @
Naﬂ'ﬁQﬂﬂa'ﬂquuﬁﬂigﬁﬂ'ﬁﬂ']‘wwﬁ’]ﬂ’]iﬂl‘lfﬂﬂﬂvlﬂ 1’]'Nﬂﬂlgfﬂ"‘]ﬂﬂ']llﬂu']ﬁaﬂﬂ'ﬁmﬂ\?ﬂ'ﬁ

1
g o

79 ¥ o gda Y ' = o
amugugumnindszgnald  duifle nuamzdiadh luaunsefiez llinsaseaeu
AUTIOULYOS Rotary Positioner Nndlulsssld  aldduermsastsaeunuuduiiedis

. . 1 e L o a an o
(Sampling Inspection) 1114 msdudtedraiiumsii e Inmsnuadannlszgnd 19
4

@ ' ] o . . N
MANAUF NI 9 AAD ADIMMUAYUIAYDIYA (Lot size) N30 (population size)  YHIAVDA

[
IS8

Qo L] L] [ @ { s A
AIDINNITHYY (Sample size) Llﬁzﬂ'lﬁuﬂizﬂﬁlﬂ'lﬁﬂJ'lﬂﬂJ’Wl‘iﬂ'luﬁﬂmJi‘]J cm“lumsmuqu
4

AMUNMNHGINIT  Assurance of quality YE Acceptable Quality Level (AQL) doldfvua
. ty

v Y o Yy v [ o A ) ~ 9 @ v
‘i]ﬂﬁﬂﬁﬂ'lﬂl!ﬁg‘llﬂﬂ'lﬁuﬂ‘l'flua? ﬂﬂzﬂ'l!uuﬂ'liﬂ5'3ﬂﬁ@ﬁqﬂﬂ1ﬁﬁﬂﬂgﬁﬁﬁ1ﬂﬂ'}1\1‘l') UNAIDYUNN

[ Q

v E4 ]
U AUTINUA ot size 13 100 Fu Sample size 30 T 1Az AQL 95% ilonsnaouLdn
¥ 14 k4
Usngh lAvesnammngndeadiuam 25 Fu (95% o3 30 Fude 28.5 Fu) NuBANUINS

14 14
A5 AOUAUMWEMSY lot 1 Trumseeusy uadminnsnageuganmiunuieglu

9
Y

v 14 k4 v
AUNMNABINS 29 F1 dounansaNUNAUAIN lot siuTuieonsy

3 ;3 Yo o 9o 9 o = o o
“lumwmmmwuu ﬂ']\?ﬂﬂwf:!"i]ﬂ“l’l'lllﬂﬂ'muﬂﬂlﬁﬂ'lﬂ'liwﬂu 3! u'lﬂll“]fﬂiT’J
lllilnd' d .. o o ' 9 ‘fl o Y oy
IMN 5 A99 719 Rotary Positioner 1 A7 UASNINUANT AQL Wi 80%  fagldnédn Rotary

.. ~ Y o 1 3 :3’ 3 A 3 ]
Positioner mmmwauﬁtyq,nmmaﬂamu 4 ﬂiﬂﬂ]u‘lﬂ (80% U939 59 AD 4 ATI) 151D
a ot .. 1;_(] o Aa Yy 9 1 i ] ']cj v A a 2 1::_(]
8#9u31I1 Rotary Positioner LHUAINA  UASDIUDONIT 4 AT DNITLUUANITY HISLUUNIT

A o - P U .. d' 3 o ° g o Al
YJUHIUHANINATDIDNNINH U 11 Rotary Positioner ‘w'lﬂmmmmiﬂﬂamumﬂumm tag

GORER




M990 4.3 MINTUTUHAMINATBIN Rotary Positioner An3oidy Tnaldmanmsaiugu

AMUNIN (QC) 91 100 track

v v w51 Rotary Positioner
Rotary Positioner | $112uaeiiu | Swawasenlimn | °
A n3e iy

Good 1 5 - a
(S/N 33xxx-M4x)

Good 2 4 1 A
(S/N 35xxx-Mx)

Good 3 5 - R
(S/N 31xxx-Mx)

Bad 1 - 5 (e
(S/N 37xxx-Nx)

Bad 2 - 5 G
(S/N 33xxx-Mx)

Bad 3 - 5 G
(S/N 35xxx-Mx)

MI19H 4.4 A5 9BUTUNANINAADIN Rotary Positioner ansoids Tnsldmannisaiuny

AYUNN (QC ) 71 400 track

. 2 g, . g du v a3 1 Rotary Positioner
Rotary Positioner | 3MTUIUATINHIU "l]'llJ'JlJﬂ‘i\i“VlvlllN'lu - oa o«
A io oy

Good 1 5 - R
(S/N 33xxx-M4x)

Good 2 5 - R
(S/N 35xxx-Mx)

Good 3 5 - R

(S/N 31xxx-Mx)
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M5197 4.4 (1) AT 1BUTUNANITNAABIN Rotary Positioner anToidte Tagldnannis

ATUANAMATN (QC ) 7 400 track

. 2, . $ du 31 Rotary Positioner
Rotary Positioner PIUIUATINHIU mmuﬂﬂw"lumu “ oA a
A Y179 a8
Bad 1 a
1 4 vy
(S/N 37xxx-Nx)
Bad 2 - 5 e
(S/N 33xxx-Mx)
Bad 3 1 4 (e
(S/N 35xxx-Mx)

4.3.4 wannmamaoud 11 100 Track

- Good 1 (S/N 33xxx-M4x)

H A a
Ml 4.6 Maaaeun 1y 100 Track Y89 Good 1 (S/N 33xxx-M4x)




- Good 2 (S/N 35xxx-Mx)

: 4 4
M 4.7 msiedeuii 1 100 Track ¥99 Good 2 (S/N 35xxx-Mx)

- Good 3 (S/N 31xxx8-Mx)

M 4.8 nmisiadeui 1y 100 Track ¥84 Good 3 (S/N 31xxx-Mx)
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- Bad 1 (S/N 37xxx-Nx)

Y A a
MNA 4.9 nsianoud 11l 100 Track ¥99 Bad 1(S/N 37xxx-Nx)

- Bad 2 (S/N 33xxx-Mx)

MNT 4.10 A15iadoudi 1l 100 Track Y94 Bad 2 (S/N 33xxx-Mx)
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- Bad 1 (S/N 37xxx-Nx)

M 4.15 msndoudili 400 Track ¥04 Bad 1 (S/N 37xxx-Nx)

- Bad 2 (S/N 33xxx-Mx)

4 A -~
MW 4.16 M3AasuH 11 400 Track Y99 Bad 2 (S/N 33xxx-Mx)
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- Good 2 (S/N 35xxx-Mx)

G B EEET ML

AN 4.19 1351 APC Step 910 Good 2 (S/N 35xxx-Mx)

- Good 3 (S/N 31xxx-Mx)

[P

; i 1 : :
& R = o 2 EaLE

MNA 420 751 APC Step 910 Good 3 (S/N 31xxx-Mx)
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- Bad 1 (S§/N 37xxx-Nx)

MNA 421 n5 APC Step 910 Bad 1 (S/N 37xxx-Nx)

- Bad 2 (S/N 33xxx-Mx)

Sad 3 BEW0 (AT
Y

18
K}

AN 4.22 n519l APC Step 910 Bad 2 (S/N 33xxx-Mx)
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- Bad 3 (S/N 35xxx-Mx)

£ HEER A ST

i
|
=t

MAA 4.23 1579 APC Step 910 Bad 3 (S/N 35xxx-Mx)

b d

11003 APC Step 91981 ansoeiineldh  SudunswdmihRuegaelunSiom
9 a 1 .. wzﬂwd'd 19 g 3’4 1 9
ITUTUAILAAIT Rotary Positioner Aatfuiiludaing  uadudunsmifiiitueguonidudiung
=1 A w .. Y 3 o A
f13¥ 00 Rotary Positioner mumi‘lummﬁﬂ

A o Y an 4 g & &

NNMITUTUNINIINARBINETETMINATOLULY APC BnAFenilaiu  muwans

v 39 9 F A e A saw
neaveRatnedy aunsaa)di inTeanadeaussIUZ YOS Rotary Positioner  AIjI40

9o a 9 3 3 A o R . ~ A A
1ﬂ1’nﬂ’liﬂﬂﬂu‘ﬂuu1uuﬁ1ﬂ15ﬂtl‘utl‘u 1?1’3’] Rotary Positioner ALUQSLEAT



a
UNn s

asdwamsIdanaz varauonus

5.1 ajUwamInaaeg
NS NARDUNONATOUIATOINATOVAUTIOULYDS Rotary Positioner 1AgNAABI move
track 31U 100 track UAL 400 track IATOINATOVANTIOULVD Rotary Positioner 3&HAAY
o o ~ . 3 o 4 ~
119U Pulse 1A 1UIUUNTA UeAINaNa0 LCD Graphic Wiousianasansimsmasuiives
.. 9o dy
Rotary Positioner WO 'lddad]
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2.1.1 What is Servo Track
Writer?

It is designed to write sector servo information on every disk of a newly
assembled Disk Enclosure.

The servo information is required so that the file electronics are able to position the product

heads correctly to read or write data.

CLOCK TRACK D bit)

are called SECTOR.

¢ Sector >

User
data

L yng

Serve data /

The image of each servo pattern is shown as below.

[€—> O [ C—> [ —> [C—DC—PC— DD
PAD  Start Cylnder Sector A B C D

m ark D number

A coupk of servo data area and user data area

TRACK



PAD: To fill the area between servo area and servo area, simple positive and negative pulse are
written.

Start mark: Special pattern to indicate start of servo pattern.

Cylinder ID: Physical cylinder ID is recorded on this area.

Sector number: Sector number is recorded on this area.

Burst A,B,C,D: This special pattern indicates track center position. Amplitude of A and B is
balanced, when head is positioning on center of track. Amplitude C and D is balanced, when head
is positioning on boundary of track.

This amplitude unbalance of A and B is measured by 256 bit resolution.

(Resolution of track pitch 3.5um is 3.5/256 = 0.014um)



APPENDIX 1 SPECIFICATIONS

Configuration

1) System controller SC-01H/PC

2) Encoder-Motor KP-1M

Performance

1) Stroke(guaranteed)
2) Resolution

3) On-track stability
4) Load inertia

5) Settling time

6) Maximum Angular Speed
7) Inertia of motor & encoder
8) External load

9) Error between pitches

Operating Environment
1) Power supply
2) Operating temperature

3) Storage temperature

+20 degrees (Z phase center)
0.003906arc-sec

+0.05 arc-sec

100 gem? or less (SI system of units)
Less than 8 msec

(at 36 arc-sec step , LQ MODE )
(with a 80 gcm2 inertia load attached)
60 degree/sec

48 gcm2 (SI system of units)
250gfem or less

Smaller than or equal to 20[nm] at 20[mm] radius

+5V:1.5A +12V: max. 1.5A -12V: 50mA
23+5°C
0~60 °C , 20~85% RH

(no condensation of moisture)

Weight and External Dimensions (L x W x H mm )

1) SC-01H/PC
2) Encoder-Motor
KP-1M

Attachments

330W x120W x *36H approx. 0.4 kg * requires two slot space.
80L x 80W x 117H cable length;0.5 m approx. 1.2 kg

1. Extension cable for Motor/Encoder (cable length ; 2.0 m x 2)



APPENDIX 2 CHECK PIN INFORMATION

MAIN BOARD

CP1 Test input (same as BNC)

CP2  Encoder phaseA after gain calibration
CP3 Encoder phaseB

CP4 Encoder phaseA

CP5 Monitor output (same as BNC)

CP6 Encoder phaseB after gain calibration
CP7 2.0V reference

CP8 Motor current reference

CP9 Encoder phaseB pulse

CP10  Encoder phaseA pulse

CP11  Z phase

CP12 MOVE status output (High when moving phs1.2 or later)
CP13  Sample clock of servo loop

CP14 Reserved

CP15 Z phase pulse (High at CCW)

CP16 Counter clear pulse

SUB BOARD (AH9-0037)

CP4  /INPOS

CP12  Thermistor output (4.7V at normal, 3.3V at alarm)
‘CP3  BUSY (phsl.2c or later)

CP2  TOUCH (phs1.2c or later)

SUB BOARD (AGY9-0343)

TP8  Source input point of loop frequency response
TP10  Output of loop frequency response

TP17 /INPOSITION

TP18 BUSY

TP19 TOUC



Code Program

#include "ADuC7024 . H"
#include <stdio.h>
#include <math.h>
#include "font.h"

#include "pcf8833.h"

int j=0,m=0;

unsigned int xaxis=8,yaxis=8,p xaxis=8,p yaxis=8,i;

const unsigned char FONT6x8[97][8];

const unsigned char FONT8x8[97][8];

const unsigned char FONT8x16[97]{16];

void SetTime(void);

void analog_graph(void);

void WriteSpiCommand(unsigned int data);

void WriteSpiData(unsigned int data);

void Backlight(unsigned char state);

void InitLcd(void);

void LCDWrite130x130bmp(void);

void LCDClearScreen(void);

void LCDSetXY (int x, int y);

void LCDSetPixel(int x, int y, int color);

void LCDSetLine(int x1, int y1, int x2, int y2, int color);

void LCDSetRect(int x0, int y0, int x1, int y1, unsigned char fill, int color);
void LCDSetCircle(int x0, int y0, int radius, int color);

void LCDPutChar(char ¢, int x, int y, int size, int fcolor, int bcolor);
void LCDPutStr(char *pString, int x, int y, int Size, int fColor, int bColor);
void Delay (unsigned long a);

void Pla_setup(void);

void monitor(void);

unsigned char Tx[10],Ax[10],Bx{10],Cx{10],Dx[10];

unsigned int i=0k=0;



unsigned int count_encoder=0,count_encoder!=0;

unsigned int Track count=0;
void IRQ_Handler (void) __irg;
int count=0,Data=0;

int Track[200];

unsigned long sw;

int Track Mode=1;

int Datacheck;

int Plot,Sampling=0;

int True_Track=0;

unsigned int TrackData=100;
unsigned int Time=0;
unsigned int check=0;

void Time Out(void);

void Calculate(void);

void WriteSpiCommand(volatile unsigned int command)

{
unsigned char Bit = 0;

LCD_CS_HIGH();
LCD_SCLK._LOW();

LCD_CS_LOW();
LCD_SDATA_LOW();
LCD_SCLK_HIGH();
LCD_SCLK LOWO();

for (Bit = 0; Bit < 8; Bit++)

{
LCD_SCLK_LOW();

if{(command&0x80)>>7) LCD, SDATA  HIGH();

// Bit Counter

// Makesure CS = Disable
// Prepared SCLK

// Start CS = Enable

// D/C# = 0(Command)

// Strobe Signal Bit(SDATA)
// Standby SCLK

// 8 Bit Write

// Standby SCLK



}

void WriteSpiData(volatile unsigned int data)

{

else LCD_SDATA LOW();

LCD_SCLK HIGH();

command <<= 1;
}
LCD SCLK LOW();
LCD_CS_HIGH();

unsigned char Bit = 0;

LCD _CS_HIGH();
LCD_SCLK_LOW();

LCD _CS_LOW();
LCD SDATA_HIGH();
LCD_SCLK HIGH();
LCD SCLK_LOW();

for (Bit = 0; Bit < 8; Bit++)

{
LCD_SCLK_LOW();

if((data&0x80)>>7) LCD_SDATA_ HIGH();
else LCD SDATA LOW();

LCD_SCLK HIGH();

data <<=1;

// Strobe Signal Bit(SDATA)

// Next Bit Data

// Standby SCLK
// Stop CS = Disable

// Bit Counter

// Makesure CS = Disable
// Standby SCLK

// Start CS = Enable

// DIC# = 1(Data)

// Strobe Signal Bit(SDATA)
// Standby SCLK

// 8 Bit Write

// Standby SCLK

// Strobe Signal Bit(SDATA)

// Next Bit Data



LCD_SCLK_LOW();
LCD_CS_HIGH();
}
void Backlight(unsigned char state)
{
if (state == 1)
LCD_BL_HIGH();
else
LCD_BL LOWO);
}
void InitLcd(void)
{
// Hardware reset
LCD_RESET LOW();
Delay(20000);
LCD_RESET HIGH();
Delay(20000);

// Sleep out (command 0x11)
WriteSpiCommand(SLEEPOUT);

/MInversion on (command 0x20)

// Standby SCLK
// Stop CS = Disable

// Black Light ON

// Black Light OFF

// Start Reset
// Reset Pulse Time

// Release Reset

WriteSpiCommand(INVOFF); // seems to be required for this controller

// Color Interface Pixel Format (command 0x3A)

WriteSpiCommand(COLMOD);

WriteSpiData(0x03); // 0x03 = 12 bits-per-pixel

// Memory access controler (command 0x36)

WriteSpiCommand(MADCTL);

WriteSpiData(0x40); // 0xCO = mirror x and y, reverse rgb



// Write contrast (command 0x25)
WriteSpiCommand(SETCON);
WriteSpiData(0x30); // contrast 0x30
De_lay(2000);

// Display On (command 0x29)
WriteSpiCommand(DISPON);
}
void LCDClearScreen(void)

{

long i; // loop counter

// Row address set (command 0x2B)
WriteSpiCommand(PASET);
WriteSpiData(0);

WriteSpiData(131);

// Column address set (command 0x2A)
WriteSpiCommand(CASET);
WriteSpiData(0);

WriteSpiData(131);

/1 set the display memory to BLACK
WriteSpiCommand(RAMWR);
for(i=0;i<((132 *132)/2); i++)
{
WriteSpiData((BLACK >> 4) & 0xFF);
WriteSpiData(((BLACK & 0xF) << 4) | (BLACK >> 8) & 0xF));
WriteSpiData(BLACK & 0xFF);
}

}
void LCDSetXY (int x; int y)



// Row address set (command 0x2B)
WriteSpiCommand(PASET);
WriteSpiData(x);

WriteSpiData(x);

// Column address set (command 0x2A)
WriteSpiCommand(CASET);
WriteSpiData(y);
WriteSpiData(y);
}
void LCDSetPixel(int x, int y, int color)
{
LCDSetXY(x, y);
WriteSpiCommand(RAMWR);
WriteSpiData((unsigned char)((color >> 4) & 0xFFFF));
WriteSpiData((unsigned char)(((color & 0x0F) << 4) | 0x00));
WriteSpiCommand(NOP);
}
void LCDSetLine(int x0, int y0, int x1, int y1, int color)
{
int dy = y1 - y0;
int dx = x1 - x0;
int stepx, stepy;
if (dy <0) { dy = -dy; stepy =-1; } else { stepy =1; }
if (dx < 0) { dx = -dx; stepx =-1; } else { stepx=1; }
dy <<=1; // dy is now 2*dy
dx <<= 1; // dx is now 2*dx
LCDSetPixel(x0, y0, color);
if (dx > dy)
{
int fraction = dy -(dx >>1); // same as 2*dy - dx



while (x0 1= x1)

{
if (fraction >= Q)
{
y0 += stepy;
fraction = dx; // same as fraction -= 2*dx
}
x0 += stepx;
fraction += dy; // same as fraction -= 2*dy

LCDSetPixel(x0, y0, color);
}
}
else
{
int fraction = dx - (dy >> 1);
while (y0 !=y1)
{
if (fraction >= Q)
{
x0 += stepx;
fraction -= dy;
}
y0 += stepy;
fraction += dx;

LCDSetPixel(x0, y0, color);

}
}
void LCDSetRect(int x0, int y0, int x1, int y1, unsigned char fill, int color)
{

int xmin, Xxmax, ymin, ymax;

int i;



// check if the rectangle is to be filled
if (fill == FILL)
{
// best way to create a filled rectangle is to define a drawing box
// and loop two pixels at a time
// calculate the min and max for x and y directions
xmin = (x0 <=x1) ? x0 : x1;
xmax = (x0>x1) ?x0: x1;
ymin=(y0<=y1) ? y0: yl;
ymax = (y0>y1) 2 y0 : y1;

// specify the controller drawing box according to those limits
// Row address set (command 0x2B)
WriteSpiCommand(PASET);

WriteSpiData(xmin);

WriteSpiData(xmax);

// Column address set (command 0x2A)
WriteSpiCommand(CASET);
WriteSpiData(ymin);

WriteSpiData(ymax);

// WRITE MEMORY
WriteSpiCommand(RAMWR);

// loop on total number of pixels / 2
for (i=0; i < (((xmax - xmin + 1) * (ymax - ymin + 1))/ 2) + 1); i++)
{
/1 use the color value to output three data bytes covering two pixels
WriteSpiData((color >> 4) & 0xFF);
WriteSpiData(((color & 0xF) << 4) | ((color >> 8) & 0xF));
WriteSpiData(color: & 0xFFE);



else

// best way to draw un unfilled rectangle is to draw four lines
LCDSetLine(x0, y0, x1, y0, color);
LCDSetLine(x0, y1, x1, y1, color);
LCDSetLine(x0, y0, x0, y1, color);
LCDSetLine(x1, y0, x1, y1, color);
}
}
void LCDSetCircle(int x0, int y0, int radius, int color)
{
int f=1 - radius;
int ddF x = 0;
int ddF_y = -2 * radius;
intx=0;
int y = radius;
LCDSetPixel(x0, y0 + radius, color);
LCDSetPixel(x0, y0 - radius, color);
LCDSetPixel(x0 + radius, y0, color);
LCDSetPixel(x0 - radius, y0, color);
while (x <y)
{
if (f>=0)
{
¥y
ddF y+=2;
f+=ddF y;

Xt++;

ddE: x-+=2;



f+=ddF x+1;
LCDSetPixel(x0 + x, y0 +y, color);
LCDSetPixel(x0 - x, y0 + y, color);
LCDSetPixel(x0 + x, yO0 - y, color);
LCDSetPixel(x0 - x, y0 - y, color);
LCDSetPixel(x0 + y, y0 + x, color);
LCDSetPixel(x0 - y, y0 + x, color);
LCDSetPixel(x0 +y, y0 - X, color);
LCDSetPixel(x0 - y, y0 - x, color);
}
}
void LCDPutChar(char c, int x, int y, int size, int fColor, int bColor)
{
extern const unsigned char FONT6x8[97][8];
extern const unsigned char FONT8x8[97]1[8];
extern const unsigned char FONT8x16[971[16];
inti,;
unsigned int nCols;
unsigned int nRows;
unsigned int nBytes;
unsigned char PixelRow;
unsigned char Mask;
unsigned int Word0;
unsigned int Word1;
unsigned char *pFont;
unsigned char *pChar;
unsigned char *FontTable[] = {(unsigned char *)FONT6x8,
(unsigned char *)FONTS8xS,

(unsigned char ¥*)FONTS8x16};

// get pointer to the beginning of the selected font table

pFont = (unsigned char *)FontTable[size];



/1 get the nColumns, nRows and nBytes
nCols = *pFont;
nRows = *(pFont + 1);

nBytes = *(pFont + 2);

/! get pointer to the last byte of the desired character

pChar = pFont + (nBytes * (¢ - 0x1F)) + nBytes - 1;

// Row address set (command 0x2B)
WriteSpiCommand(PASET);
WriteSpiData(x);

WriteSpiData(x + nRows - 1);

// Column address set (command 0x2A)
WriteSpiCommand(CASET);
WriteSpiData(y);

WriteSpiData(y + nCols - 1);

// WRITE MEMORY
WriteSpiCommand(RAMWR);
// loop on each row, working backwards from the bottom to the top
for (i=nRows - 1;i>=0;i-)
{
// copy pixel row from font table and then decrement row

PixelRow = *pChar--;

//'loop on each pixel in the row (left to right)
// Note: we do two pixels each loop
Mask = 0x80;
for (j=0;j <nCols; j +=2)
{

{1-if pixel bit set, use foreground color; else use the background color



// now get the pixel color for two successive pixels
if ((PixelRow & Mask) == 0)
Word0 = bColor;
else
Word0 = fColor;
Mask = Mask >> 1;

if (PixelRow & Mask) == 0)
Word1 = bColor;

else
Word] = fColor;

Mask = Mask >> 1;

// use this information to output three data bytes
WriteSpiData((Word0 >> 4) & 0xFF);

WriteSpiData(((Word0 & 0xF) << 4) | (Word1 >> 8) & 0xF));
WriteSpiData(Word1 & 0xFF);

// terminate the Write Memory command

WriteSpiCommand(NOP);
}
void LCDPutStr(char *pString, int x, int y, int Size, int fColor, int bColor)
{

// loop until null-terminator is seen

while (*pString != 0x00)

{

// draw the character

LCDPutChar(*pString++, x, y, Size, fColor, bColor);

/[ advance the y position



if (Size == SMALL)
y=y+6;

else if (Size == MEDIUM)
y=y+8

else

y=y+8;

// bail out if y exceeds 131
if (y > 131) break;
}
}
void Delay (unsigned long a)
{
while (--a!=0);
}
void main(void)

{
int TempColor[11] = { WHITE, BLACK, RED, GREEN, BLUE, CYAN,

MAGENTA, YELLOW, BROWN, ORANGE, PINK };

char *TempChar[11] = { "White ", "Black ","Red ", "Green ", "Blue ", "Cyan ",

"Magenta", "Yellow ", "Brown ", "Orange ", "Pink " };

/* Config P2[0..7] Interface LCD */

GP3CON = 0x00; // P2[0..7] = GPIO
GP3DAT = 0xFF000000; // P2[0..7] = Output
LCD BL_DIR(); // BL = Output
LCD_CS_DIR(); // CS = Output
LCD_SCLK._DIR(); // SCLK = Output
LCD_SDATA_DIR(); // SDATA = Output
LCD RESET DIR(); // RESET = Output

LCD-SCLK; LOW(); /I Standby SCLK.



LCD CS_HIGH(); // Disable CS
LCD_SDATA_HIGH(); // Standby SDATA
LCD BL_HIGH();

InitLed(); // Initial LCD
LCDClearScreen();

Track[0]=1;

Data=1;

if(Data <= 200)Pla_setup();

while(1)
{
sw=GP4DAT & 0xFO;
i=0,k=0;
if(sw == 0xF0) //no press switch
{
Datacheck = 0; /lreset Data

GP4SET = 0x00030000;

if((count<100)&&j==1)
{ LCDPutStr(" ",120,50,SMALL ,BLACK,BLACK);j=0; } //Clear colum

if((count<10)&&m==1)

{ LCDPutStr("  ",120,50,SMALL ,BLACK ,BLACK);m=0; } //Clear colum
sprintf{Dx,"%d", TrackData);
LCDPutStr("Wait Pulse", 80,20, LARGE,YELLOW ,BLUE);
LCDPutStr("MODE:", 40,10 ,LARGE ,YELLOW ,BLUE);
LCDPutStr(Dx ,40,50,LARGE ,YELLOW ,BLUE); //Mode Setup
LCDPutStr("TRACK", 40 ,74,LARGE,YELLOW BLUE);

monitor();
check =1; //call Monitor
} // switch two press

if(sw == 0xD0)



{ // software reset

RSTSTA = 0x04;

}
if(sw == 0xB0)
{
Track Mode=1; //Mode 100 Track

TrackData = 100;

}
if{lsw == 0x70)
{
Track Mode =4;
TrackData = 400; //Mode 400 Track
}
if(sw == 0xEQ)
{

GP4CLR = 0x00030000;
LCDClearScreen(); //Setpoint

if{Plot>=200) Plot=0;
//Plot in Buffer
for(Plot=0;Plot<200;Plot++)

if((count<100)&&j==1)

{ LCDPutStr("  ",120,50,SMALL ,BLACK,BLACK);j=0; }
if{(count<10)&&m==1)

{ LCDPutStr("  ",120,50,SMALL ,BLACK,BLACK);m=0; }

if(Track{Plot]==0) Track[Plot]=Track[Plot-1];
xaxis = Track[Plot];
monitor();

analog graph(); //call function



void analog_graph(void)
{
if(i==0)
{
p_xaxis = xaxis;
it+;
}
LCDSetPixel((8+xaxis),yaxis, GREEN);

while(p_xaxis<xaxis)

{

LCDSetPixel((8+p_xaxis),p yaxis,GREEN);

p_xaxis++;
}

while(p_xaxis>xaxis)

{

LCDSetPixel((8+p_xaxis),p_yaxis,GREEN);

p_Xaxis--;
}

while(p_yaxis<yaxis)
{

LCDSetPixel((8+xaxis),p_yaxis,GREEN);
p_yaxis++;
}
p_xaxis=xaxis;
p_yaxis=yaxis;
yaxis++;

iflyaxis>105)

// Function plot graph



{

yaxis=8;
p_yaxis=8;
i=0;
LCDClearScreen();
}
if(xaxis>105)
{
xaxis=100;
p_xaxis=8;
i=0;
}
if(p_xaxis>105)p_xaxis=8;
}
void SetTime(void)
{
//IRQ =My IRQ Function;
JRQEN |= 0x00000008; // Enable Timer1 Trigger IRQ
Interrupt
TI1LD = 8696; // 200us
T1CON &= 0xFFFFFFFO; // Prescale = HCLK / 1
T1CON &= 0xFFFFFFCF; // Format = Binary Counter
T1CON |= 0x00000040; /f Timer] Mode = Periodic
T1CON &= 0xFFFFFEFF; // Timerl = Count Down
T1CON &= 0xFFFFF1FF; // Timer1 Clock Source = HCLK

T1CON |= 0x00000080;

GP4CON = 0x00000000; // P4=GPIO
GP4DAT = 0x0F000000; // P4[7] = Output



}

void Pla_setup(void)

GP1CON = 0x3300;
GP1DAT = 0x00;

// Configure individual elements

PLAELM?2 = 0x002B;
PLAEILM3 = 0x002B;

// Clk Source configuration

PLACLK = 0x0000;

// IRQ output configuration

PLAJRQ =0x1312;

IRQEN [=0x00180000;

//TRQSTA = 0x20;
}
void monitor(void)
{

LCDPutStr("P", 106, 5, SMALL, WHITE, BLACK);
LCDPutStr("T", 5,106,SMALL, WHITE, BLACK);
sprintf{Tx,"%d",count);
sprintf(Ax,"%d",count_encoder);
sprintf(Bx,"%d",count_encoder1);
sprintf{Cx,"%d", True_Track);

LCDPutStr(Tx,120,50,SMALL MAGENTA ,BLACK);
LCDPutStr(Ax,110,50,SMALL ,MAGENTA ,BLACK);
LCDPutStr(Bx,110,104,SMALL MAGENTA ,BLACK);
LCDPutStr(Cx,120,104, SMALL,MAGENTA ,BLACK);
LCDPutStr("pulse:",120,12,SMALL ,0RANGE ,BLACK);
LCDPutStr("En A:",110,12,SMALL ,ORANGE ,BLACK);
LCDPutStr("En B:",110,66,SMALL ,ORANGE ,BLACK);



LCDPutStr("Track:",120,66,SMALL ,ORANGE ,BLACK);

LCDSetLine (5,5,105,5,RED);
LCDSetLine (5,5,5,105,RED);

LCDSetPixel(5,55,YELLOW);
LCDSetPixel(5,105,YELLOW);
}
void Time Out(void)
{
if{Data == 200)
{
IRQCLR = OxFFFFFFFF;
IRQEN = 0x00;
PLAIRQ = 0x00;
T1CLRI = 0;

void Calculate(void)

{

Track _count =(((33*count)+1)/(Track_Mode*2));
True Track = ((33*count)+1);
if{Track_count>105)Track _count=105;
if{count<0) Track count=0;
Track[Data] = Track_count;

Data++;

Time Out();

if(Data>200)

{

Data=200;

IRQCLR = Oxffffffft;

//Sampling



}
TI1CLRI=0;

}

void IRQ_Handler (void) _irq

{ ifT(IRQSIG & 0x00080000)!=0) //PLA interrupt
{
iflcheck==0) LCDPutStr("NOT READY", 80, 20, LARGE,YELLOW ,BLUE);
if{check==1)
{
SetTime();

count_encoder++;
if(IRQSIG & 0x00080000)!=0)
{
i=1;
while((i"k)==1)
{
count++;
if(count>100)j=1;
iflcount>10) m=1;
break;
}
while((i*k)==0)
{
count-~;
break;
}
while((IRQSIG & 0x00080000)!=0)
{
while (IRQSTA & 0x00000008) !=0) Calcublate();
}



ifl(IRQSIG & 0x00100000)!=0)

{
if{(check==0) LCDPutStr("NOT READY", 80, 20 , LARGE,YELLOW
,BLUE);
if(check==1)

SetTime();
count_encoderl++;
k=1,
while((IRQSIG & 0x00100000)!=0)
{
while (IRQSTA & 0x00000008) != 0) Calculate();

}
}
if((IRQSIG & 0x00080000)!=0)&&((IRQSIG & 0x00100000)==0)) k=0;

if (IRQSTA & 0x00000008) !=0)

{
while((IRQSTA & 0x00000008) != 0) Calculate();

}

return ;



Font.h

const unsigned char FONT6x8[97]{8] = {
0x06,0x08,0x08,0x00,0x00,0x00,0x00,0x00, // columns, rows, num_bytes per char
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00, // space 0x20
0x20,0x20,0x20,0x20,0x20,0x00,0x20,0x00, !
0x50,0x50,0x50,0x00,0x00,0x00,0x00,0x00, n"
0x50,0x50,0xF8,0x50,0xF8,0x50,0x50,0x00,  //#
0x20,0x78,0xA0,0x70,0x28,0xF0,0x20,0x00, //$
0xC0,0xC8,0x10,0x20,0x40,0x98,0x18,0x00, /%
0x40,0xA0,0xA0,0x40,0xA8,0x90,0x68,0x00, /&
0x30,0x30,0x20,0x40,0x00,0x00,0x00,0x00, n'
0x10,0x20,0x40,0x40,0x40,0x20,0x10,0x00, 1 (
0x40,0x20,0x10,0x10,0x10,0x20,0x40,0x00, )
0x00,0x20,0xA8,0x70,0x70,0xA8,0x20,0x00, // *
0x00,0x20,0x20,0xF8,0x20,0x20,0x00,0x00,  //+
0x00,0x00,0x00,0x00,0x30,0x30,0x20,0x40, ",
0x00,0x00,0x00,0xF8,0x00,0x00,0x00,0x00, /-
0x00,0x00,0x00,0x00,0x00,0x30,0x30,0x00, .
0x00,0x08,0x10,0x20,0x40,0x80,0x00,0x00, /! / (forward slash)
0x70,0x88,0x88,0xA8,0x88,0x88,0x70,0x00,  // 0 0x30
0x20,0x60,0x20,0x20,0x20,0x20,0x70,0x00, 1
0x70,0x88,0x08,0x70,0x80,0x80,0xF8,0x00, "2
0xF8,0x08,0x10,0x30,0x08,0x88,0x70,0x00, /3
0x10,0x30,0x50,0x90,0xF8,0x10,0x10,0x00, /4
0xF8,0x80,0xF0,0x08,0x08,0x88,0x70,0x00, //5
0x38,0x40,0x80,0xF0,0x88,0x88,0x70,0x00, /6
0xF8,0x08,0x08,0x10,0x20,0x40,0x80,0x00, "1
0x70,0x88,0x88,0x70,0x88,0x88,0x70,0x00, /18
0x70,0x88,0x88,0x78,0x08,0x10,0xE0,0x00, /9
0x00,0x00,0x20,0x00,0x20,0x00,0x00,0x00, /"
0x00,0x00,0x20,0x00,0x20,0x20,0x40,0x00, Vi
0x08,0x10,0x20,0x40,0x20,0x10,0x08,0x00; W<



0x00,0x00,0xF8,0x00,0xF8,0x00,0x00,0x00,
0x40,0x20,0x10,0x08,0x10,0x20,0x40,0x00,
0x70,0x88,0x08,0x30,0x20,0x00,0x20,0x00,
0x70,0x88,0xA8,0xB8,0xB0,0x80,0x78,0x00,
0x20,0x50,0x88,0x88,0xF 8,0x88,0x88,0x00,
0xF0,0x88,0x88,0xF0,0x88,0x88,0xF0,0x00,
0x70,0x88,0x80,0x80,0x80,0x88,0x70,0x00,
0xF0,0x88,0x88,0x88,0x88,0x88,0xF0,0x00,
0xF8,0x80,0x80,0xF0,0x80,0x80,0xF8,0x00,
0xF8,0x80,0x80,0xF0,0x80,0x80,0x80,0x00,
0x78,0x88,0x80,0x80,0x98,0x88,0x78,0x00,
0x88,0x88,0x88,0xF8,0x88,0x88,0x88,0x00,
0x70,0x20,0x20,0x20,0x20,0x20,0x70,0x00,
0x38,0x10,0x10,0x10,0x10,0x90,0x60,0x00,
0x88,0x90,0xA0,0xC0,0xA0,0x90,0x88,0x00,
0x80,0x80,0x80,0x80,0x80,0x80,0xF8,0x00,
0x88,0xD8,0xA8,0xA8,0xA8,0x88,0x88,0x00,
0x88,0x88,0xC8,0x A8,0x98,0x88,0x88,0x00,
0x70,0x88,0x88,0x88,0x88,0x88,0x70,0x00,
0xF0,0x88,0x88,0xF0,0x80,0x80,0x80,0x00,
0x70,0x88,0x88,0x88,0xA8,0x90,0x68,0x00,
0xF0,0x88,0x88,0xF0,0xA0,0x90,0x88,0x00,
0x70,0x88,0x80,0x70,0x08,0x88,0x70,0x00,
0xF8,0xA8,0x20,0x20,0x20,0x20,0x20,0x00,
0x88,0x88,0x88,0x88,0x88,0x88,0x70,0x00,
0x88,0x88,0x88,0x88,0x88,0x50,0x20,0x00,
0x88,0x88,0x88,0xA8,0xA8,0xA8,0x50,0x00,
0x88,0x88,0x50,0x20,0x50,0x88,0x88,0x00,
0x88,0x88,0x50,0x20,0x20,0x20,0x20,0x00,
0xF8,0x08,0x10,0x70,0x40,0x80,0xF8,0x00,
0x78,0x40,0x40,0x40,0x40,0x40,0x78,0x00,
0x00,0x80,0x40,0x20,0x10,0x08,0x00,0x00,

/=
/>
7
// @ 0x40
/I A
//B
/1C
//D
/I E
Il F
G
/' H
/8!
/Y
/1K
/I L
M
/IN
/1O
/1 P 0x50
/1Q
/IR
/'S
/T
/10
v
W
X
Y
Iz
Al
I\ (backslash)



0x78,0x08,0x08,0x08,0x08,0x08,0x78,0x00,
0x20,0x50,0x88,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0xF8,0x00,
0x60,0x60,0x20,0x10,0x00,0x00,0x00,0x00,
0x00,0x00,0x60,0x10,0x70,0x90,0x78,0x00,
0x80,0x80,0xB0,0xC8,0x88,0xC8,0xB0,0x00,
0x00,0x00,0x70,0x88,0x80,0x88,0x70,0x00,
0x08,0x08,0x68,0x98,0x88,0x98,0x68,0x00,
0x00,0x00,0x70,0x88,0xF8,0x80,0x70,0x00,
0x10,0x28,0x20,0x70,0x20,0x20,0x20,0x00,
0x00,0x00,0x70,0x98,0x98,0x68,0x08,0x70,
0x80,0x80,0xB0,0xC8,0x88,0x88,0x88,0x00,
0x20,0x00,0x60,0x20,0x20,0x20,0x70,0x00,
0x10,0x00,0x10,0x10,0x10,0x90,0x60,0x00,
0x80,0x80,0x90,0xA0,0xC0,0xA0,0x90,0x00,
0x60,0x20,0x20,0x20,0x20,0x20,0x70,0x00,
0x00,0x00,0xD0,0xA8,0xA8,0x A8,0xA8,0x00,
OxO0,0xO0,0xB0,0xC8,0x88,0x88,0x88,0x00,
0x00,0x00,0x70,0x88,0x88,0x88,0x70,0x00,
0x00,0x00,0xB0,0xC8,0xC8,0xB0,0x80,0x80,
0x00,0x00,0x68,0x98,0x98,0x68,0x08,0x08,
0x00,0x00,0xB0,0xC8,0x80,0x80,0x80,0x00,
0x00,0x00,0x78,0x80,0x70,0x08,0xF0,0x00,
0x20,0x20,0xF8,0x20,0x20,0x28,0x10,0x00,
0x00,0x00,0x88,0x88,0x88,0x98,0x68,0x00,
0x00,0x00,0x88,0x88,0x88,0x50,0x20,0x00,
0x00,0x00,0x88,0x88,0xA 8,0xA8,0x50,0x00,
0x00,0x00,0x88,0x50,0x20,0x50,0x88,0x00,
0x00,0x00,0x88,0x88,0x78,0x08,0x88,0x70,
0x00,0x00,0xF8,0x10,0x20,0x40,0xF8,0x00,
0x10,0x20,0x20,0x40,0x20,0x20,0x10,0x00,
0x20,0x20,0x20,0x00,0x20,0x20,0x20,0x00,

/A
i
/"
/1" 0x60
/la
/b
/e
//d
/e
/0
/g
//'h
i
/i
'k
/1
//' m
//n
/o
// p 0x70
/q
/'t
/s
/Nt
/lu
/v
/w
/lx
/Iy
Nz
1
H



0x40,0x20,0x20,0x10,0x20,0x20,0x40,0x00,
0x40,0xA8,0x10,0x00,0x00,0x00,0x00,0x00,
0x70,0xD8,0xD8,0x70,0x00,0x00,0x00,0x00};

const unsigned char FONT8x8[97][8] = {
0x08,0x08,0x08,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x30,0x78,0x78,0x30,0x30,0x00,0x30,0x00,
0x6C,0x6C,0x6C,0x00,0x00,0x00,0x00,0x00,
0x6C,0x6C,0xFE,0x6C,0xFE,0x6C,0x6C,0x00,
0x18,0x3E,0x60,0x3C,0x06,0x7C,0x18,0x00,
0x00,0x63,0x66,0x0C,0x18,0x33,0x63,0x00,
0x1C,0x36,0x1C,0x3B,0x6E,0x66,0x3B,0x00,
0x30,0x30,0x60,0x00,0x00,0x00,0x00,0x00,
0x0C,0x18,0x30,0x30,0x30,0x18,0x0C,0x00,
0x30,0x18,0x0C,0x0C,0x0C,0x18,0x30,0x00,
0x00,0x66,0x3C ,0xFF,0x3C,0x66,0x00,0x00,
0x00,0x30,0x30,0xFC,0x30,0x30,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x18,0x18,0x30,
0x00,0x00,0x00,0x7E,0x00,0x00,0x00,0x00, /
0x00,0x00,0x00,0x00,0x00,0x 18,0x18,0x00,
0x03,0x06,0x0C,0x18,0x30,0x60,0x40,0x00,
0x3E,0x63,0x63,0x6B,0x63,0x63,0x3E,0x00,
0x18,0x38,0x58,0x18,0x18,0x18,0x7E,0x00,
0x3C,0x66,0x06,0x1C,0x30,0x66,0x 7E ,0x00,
0x3C,0x66,0x06,0x1C,0x06,0x66,0x3C,0x00,
0x0E,0x1E,0x36,0x66,0x7F,0x06,0x0F ,0x00,
0x7E,0x60,0x7C,0x06,0x06,0x66,0x3C,0x00,
0x1C,0x30,0x60,0x7C,0x66,0x66,0x3C,0x00,
0x7E,0x66,0x06,0x0C,0x18,0x18,0x18,0x00,
0x3C,0x66,0x66,0x3C,0x66,0x66,0x3C,0x00,
0x3C,0x66,0x66,0x3E;0x06,0x0C,0x3 8,0x00,

/}
I~
// DEL

// columns, rows, num_bytes _per char
/1 space 0x20
/8
/n
/1 #
s
1%
&
"'
1(
)
/] *
I+
",
/-
.
/! / (forward slash)
// 0 0x30
/8
/2
/3
4
/s
/16
"
/'8
1h9



0x00,0x18,0x18,0x00,0x00,0x18,0x18,0x00, /"
0x00,0x18,0x18,0x00,0x00,0x18,0x18,0x30, /N
0x0C,0x18,0x30,0x60,0x30,0x18,0x0C,0x00, /<
0x00,0x00,0x7E,0x00,0x00,0x7E,0x00,0x00, "=
0x30,0x18,0x0C,0x06,0x0C,0x18,0x30,0x00, // >
0x3C,0x66,0x06,0x0C,0x18,0x00,0x18,0x00, /?
0x3E,0x63,0x6F,0x69,0x6F,0x60,0x3E,0x00, /l @ 0x40
0x18,0x3C,0x66,0x66,0x7E,0x66,0x66,0x00, A
0x7E,0x33,0x33,0x3E,0x33,0x33,0x7E,0x00, /I'B
0x1E,0x33,0x60,0x60,0x60,0x33,0x 1 E,0x00, /1C
0x7C,0x36,0x33,0x33,0x33,0x36,0x7C,0x00, /1D
0x7F,0x31,0x34,0x3C,0x34,0x31,0x7F,0x00, E
0x7F,0x31,0x34,0x3C,0x34,0x30,0x78,0x00, /I F
0x1E,0x33,0x60,0x60,0x67,0x33,0x1F,0x00, "G
0x66,0x66,0x66,0x7E,0x66,0x66,0x66,0x00, /I H
0x3C,0x18,0x18,0x18,0x18,0x18,0x3C,0x00, "1
0x0F,0x06,0x06,0x06,0x66,0x66,0x3C,0x00, /]
0x73,0x33,0x36,0x3C,0x36,0x33,0x73,0x00, /'K
0x78,0x30,0x30,0x30,0x31,0x33,0x7F,0x00, /1L
0x63,0x77,0x7F ,0x7F ,0x6B,0x63,0x63,0x00, /M
0x63,0x73,0x7B,0x6F,0x67,0x63,0x63,0x00, /IN
0x3E,0x63,0x63,0x63,0x63,0x63,0x3E,0x00, /10
0x7E,0x33,0x33,0x3E,0x30,0x30,0x78,0x00, /1 P 0x50
0x3C,0x66,0x66,0x66,0x6E,0x3C,0x0E,0x00, Q
0x7E,0x33,0x33,0x3E,0x36,0x33,0x73,0x00, /IR
0x3C,0x66,0x30,0x18,0x0C,0x66,0x3C,0x00, /'S
0x7E,0x5A,0x18,0x18,0x18,0x18,0x3C,0x00, T
0x66,0x66,0x66,0x66,0x66,0x66,0x7E,0x00, /A
0x66,0x66,0x66,0x66,0x66,0x3C,0x18,0x00, v
0x63,0x63,0x63,0x6B,0x7F,0x77,0x63,0x00, W
0x63,0x63,0x36,0x1C,0x1C,0x36,0x63,0x00, X
0x66,0x66,0x66,0x3C,0x18,0x18,0x3C,0x00, Y



0x7F,0x63,0x46,0x0C,0x19,0x33,0x7F,0x00,
0x3C,0x30,0x30,0x30,0x30,0x30,0x3C,0x00,
0x60,0x30,0x18,0x0C,0x06,0x03,0x01,0x00,

0x3C,0x0C,0x0C,0x0C,0x0C,0x0C,0x3C,0x00,

0x08,0x1C,0x36,0x63,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0xFF,
0x18,0x18,0x0C,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x3C,0x06,0x3E,0x66,0x3B,0x00,
0x70,0x30,0x3E,0x33,0x33,0x33,0x6E,0x00,
0x00,0x00,0x3C,0x66,0x60,0x66,0x3C,0x00,
0x0E,0x06,0x3E,0x66,0x66,0x66,0x3B,0x00,
0x00,0x00,0x3C,0x66,0x7E,0x60,0x3C,0x00,
0x1C,0x36,0x30,0x78,0x30,0x30,0x78,0x00,
0x00,0x00,0x3B,0x66,0x66,0x3E,0x06,0x7C,
0x70,0x30,0x36,0x3B,0x33,0x33,0x73,0x00,
0x18,0x00,0x38,0x18,0x18,0x18,0x3C,0x00,
0x06,0x00,0x06,0x06,0x06,0x66,0x66,0x3C,
0x70,0x30,0x33,0x36,0x3C,0x36,0x73,0x00,
0x38,0x18,0x18,0x18,0x18,0x18,0x3C,0x00,
0x00,0x00,0x66,0x7F,0x7F,0x6B,0x63,0x00,
0x00,0x00,0x7C,0x66,0x66,0x66,0x66,0x00,
0x00,0x00,0x3C,0x66,0x66,0x66,0x3C,0x00,
0x00,0x00,0x6E,0x33,0x33,0x3E,0x30,0x78,
0x00,0x00,0x3B,0x66,0x66,0x3E,0x06,0x0F,
0x00,0x00,0x6E,0x3B,0x33,0x30,0x78,0x00,
0x00,0x00,0x3E,0x60,0x3C,0x06,0x7C,0x00,
0x08,0x18,0x3E,0x18,0x18,0x1A,0x0C,0x00,
0x00,0x00,0x66,0x66,0x66,0x66,0x3B,0x00,
0x00,0x00,0x66,0x66,0x66,0x3C,0x18,0x00,
0x00,0x00,0x63,0x6B,0x7F,0x7F,0x36,0x00,
0x00,0x00,0x63,0x36,0x1C,0x36,0x63,0x00,
0x00;0x00,0x66,0x66,0x66,0x3E,0x06,0x7C,

"z
Al
//\ (back slash)
1]
n
I
/1" 0x60
//a
/l'b
/e
//d
/e
/£
/g
//'h
/i
/]
'k
/1
//'m
//'n
/o
// p 0x70
/q
/'t
/'s
/Nt
/'
/v
w
/x
iy



0x00,0x00,0x7E,0x4C,0x18,0x32,0x7E,0x00, iz
0x0E,0x18,0x18,0x70,0x18,0x18,0x0E,0x00, /Rt
0x0C,0x0C,0x0C,0x00,0x0C,0x0C,0x0C,0x00,  //|
0x70,0x18,0x18,0x0E,0x18,0x18,0x70,0x00, '}
0x3B,0x6E,0x00,0x00,0x00,0x00,0x00,0x00, I~
0x1C,0x36,0x36,0x1C,0x00,0x00,0x00,0x00};  // DEL

const unsigned char FONT8x16[97][16] = {
0x08,0x10,0x10,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00, //
columns, rows, nbytes
0x00,0x00,OxOO,OxOO,OxOO,OxOO,OXOO,OXOO,OxOO,OxbO,OxOO,OxOO,0x00,0x00,0x00,0x00, /"
space 0x20
0x00,0x00,0x18,0x3C,0x3C,0x3C,0x18,0x18,0x18,0x00,0x 18,0x18,0x00,0x00,0x00,0x00, /!
0x00,0x63,0x63,0x63,0x22,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00, /"
0x00,0x00,0x00,0x36,0x36,0x7F,0x36,0x36,0x36,0x 7F,0x36,0x36,0x00,0x00,0x00,0x00, // #
0x0C,0x0C,0x3E,0x63,0x61,0x60,0x3E,0x03,0x03,0x43,0x63,0x3E,0x0C,0x0C,0x00,0x00, // $
0x00,0x00,0x00,0x00,0x00,0x61,0x63,0x06,0x0C,0x18,0x33,0x63,0x00,0x00,0x00,0x00, // %
0x00,0x00,0x00,0x1C,0x36,0x36,0x1C,0x3B,0x6E,0x66,0x66,0x3B,0x00,0x00,0x00,0x00, // &
0x00,0x30,0x30,0x30,0x60,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00, /'
0x00,0x00,0x0C,0x18,0x18,0x30,0x30,0x30,0x30,0x18,0x18,0x0C,0x00,0x00,0x00,0x00, // (
0x00,0x00,0x18,0x0C,0x0C,0x06,0x06,0x06,0x06,0x0C,0x0C,0x18,0x00,0x00,0x00,0x00, /)
0x00,0x00,0x00,0x00,0x42,0x66,0x3C ,0xFF,0x3C,0x66,0x42,0x00,0x00,0x00,0x00,0x00, // *
0x00,0x00,0x00,0x00,0x18,0x18,0x18,0xFF,0x18,0x18,0x 18,0x00,0x00,0x00,0x00,0x00, // -+
OxOO,OXOO,OxO0,0x00,0x00,OxOO,OXOO,OxOO,OXOO,OXOO,OX18,0x_18,0x18,0x30,0x00,0x00, /B
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0xFF,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00, // -
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x 18,0x18,0x00,0x00,0x00,0x00, // .
0x00,0x00,0x01,0x03,0x07,0x0E,0x1C,0x38,0x70,0xE0,0xC0,0x80,0x00,0x00,0x00,0x00, // /
(forward slash)
0x00,0x00,0x3E,0x63,0x63,0x63,0x6B,0x6B,0x63,0x63,0x63,0x3E,0x00,0x00,0x00,0x00, // 0
0x30
0x00,0x00,0x0C,0x1C,0x3C,0x0C,0x0C,0x0C,0x0C,0x0C,0x0C,0x3F,0x00,0x00,0x00,0x00, //
1



0x00,0x00,0x3E,0x63,0x03,0x06,0x0C,0x18,0x30,0x61,0x63,0x 7F,0x00,0x00,0x00,0x00, //2
0x00,0x00,0x3E,0x63,0x03,0xO3 ,0x1E,0x03,0x03,0x03,0x63,0x3E,0x00,0x00,0x00,0x00, //3
0x00,0x00,0x06,0x0E,0x 1E,0x36,0x66,0x66,0x 7F,0x06,0x06,0xOF,0x00,0x00,0x00,0x00, // 4
0x00,0x00,0x7F,0x60,0x60,0x60,0x 7E,0x03,0x03,0x6 3,0x73,0x3E,0x00,0x00,0x00,0x00, // 5
0x00,0x00,0x1C,0x30,0x60,0x60,0x 7E,0x63,0x63,0x63,0x63,0x3E,0x00,0x00,0x00,0x00, // 6
0x00,0x00,0x7F,0x63,0x03,0x06,0x06,0x0C,0x0C,0x18,0x18,0x18,0x00,0x00,0x00,0x00, // 7
0x00,0x00,0x3E,0x63,0x63,0x63,0x3E,0x63,0x63,0x63,0x63,0x3E,0x00,0x00,0x00,0x00, // 8
0x00,0x00,0x3E,0x63,0x63,0x63,0x63,0x3F,0x03,0x03,0x06,0x3C,0x00,0x00,0x00,0x00, // 9
0x00,0x00,0x00,0x00,0x00,0x 18,0x18,0x00,0x00,0x00,0x 18,0x18,0x00,0x00,0x00,0x00, // :
0x00,0x00,0x00,0x00,0x00,0x 18,0x18,0x00,0x00,0x00,0x18,0x 18,0x 18,0x30,0x00,0x00, // ;
0x00,0x00,0x00,0x06,0x0C,0x 18,0x30,0x60,0x30,0x 18,0x0C,0x06,0x00,0x00,0x00,0x00, // <
0x00,0x00,0x00,0x00,0x00,0x00,0x 7E,0x00,0x00,0x 7E,0x00,0x00,0x00,0x00,0x00,0x00, // =
0x00,0x00,0x00,0x60,0x30,0x18,0x0C,0x06,0x0C,0x18,0x30,0x60,0x00,0x00,0x00,0x00, // >
0x00,0x00,0x3E,0x63,0x63,0x06,0x0C,0x0C,0x0C,0x00,0x0C,0x0C,0x00,0x00,0x00,0x00, // ?
0x00,0x00,0x3E,0x63,0x63,0x6F ,0x6B,0x6B,0x6 E,0x60,0x60,0x 3E,0x00,0x00,0x00,0x00, // @
0x40
0x00,0x00,0x08,0x1C,0x36,0x63,0x63,0x63,0x 7F,0x63,0x63,0x63,0x00,0x00,0x00,0x00, // A
0x00,0x00,0x7E,0x33,0x33,0x33,0x3E,0x33,0x33,0x33,0x33,0x7E,0x00,0x00,0x00,0x00, // B
0x00,0x00,0x1E,0x33,0x61,0x60,0x60,0x60,0x60,0x6 1,0x33,0x 1 E,0x00,0x00,0x00,0x00, // C
0x00,0x00,0x7C,0x36,0x33,0x33,0x33,0x33,0x33,0x33,0x36,0x7C,0x00,0x00,0x00,0x00, // D
0x00,0x00,0x7F,0x33,0x31,0x34,0x3C,0x34,0x30,0x31,0x33,0x7F,0x00,0x00,0x00,0x00, // E
0x00,0x00,0x7F,0x33,0x3 1,0x34,0x3C,0x34,0x30,0x30,0x30,0x78,0x00,0x00,0x00,0x00, // F
0x00,0x00,0x1E,0x33,0x61,0x60,0x60,0x6F,0x63,0x63,0x37,0x 1D,0x00,0x00,0x00,0x00, // G
0x00,0x00,0x63,0x63,0x63,0x63,0x 7F,0x63,0x63,0x63,0x63,0x63,0x00,0x00,0x00,0x00, // H
0x00,0x00,0x3C,0x18,0x18,0x18,0x18,0x18,0x18,0x18,0x18,0x3C,0x00,0x00,0x00,0x00, // I
0x00,0x00,0x0F,0x06,0x06,0x06,0x06,0x06,0x06,0x66,0x66,0x3C,0x00,0x00,0x00,0x00, // J
0x00,0x00,0x73,0x33,0x36,0x36,0x3C,0x36,0x36,0x33,0x33,0x73,0x00,0x00,0x00,0x00, // K
0x00,0x00,0x78,0x30,0x30,0x30,0x30,0x30,0x30,0x3 1,0x33,0x7F,0x00,0x00,0x00,0x00, // L
0x00,0x00,0x63,0x77,0x7F ,0x6B,0x63,0x63,0x63,0x63,0x63,0x63,0x00,0x00,0x00,0x00, // M
0x00,0x00,0x63,0x63,0x73,0x7B,0x 7F ,0x6F ,0x67,0x63,0x63,0x63,0x00,0x00,0x00,0x00, // N
0x00,0x00,0x1C,0x36,0x63,0x63,0x63,0x63,0x63,0x63,0x36,0x1C,0x00,0x00,0x00,0x00, // O



0x00,0x00,0x7E,0x33,0x33,0x33,0x3E,0x30,0x30,0x30,0x30,0x78,0x00,0x00,0x00,0x00, // P
0x50
0x00,0x00,0x3E,0x63,0x63,0x63,0x63,0x63,0x63,0x6B,0x6F ,0x3E,0x06,0x07,0x00,0x00, // Q
0x00,0x00,0x7E,0x33,0x33,0x33,0x3E,0x36,0x36,0x33,0x33,0x73,0x00,0x00,0x00,0x00, // R
0x00,0x00,0x3E,0x63,0x63,0x30,0x1C,0x06,0x03,0x63,0x63,0x3E,0x00,0x00,0x00,0x00, // S
0x00,0x00,0xFF,0xDB,0x99,0x18,0x18,0x 18,0x18,0x 18,0x18,0x3C,0x00,0x00,0x00,0x 00, // T
0x00,0x00,0x63,0x63,0x63,0x63,0x63,0x63,0x63,0x63,0x63,0x3E,0x00,0x00,0x00,0x00, // U
0x00,0x00,0x63,0x63,0x63,0x63,0x63,0x63,0x63,0x36,0x1C,0x08,0x00,0x00,0x00,0x00, // V
0x00,0x00,0x63,0x63,0x63,0x63,0x63,0x6B,0x6B,0x 7F,0x36,0x36,0x00,0x00,0x00,0x00, // W
0x00,0x00,0xC3,0xC3,0x66,0x3C,0x18,0x18,0x3C,0x66,0xC3,0xC3,0x00,0x00,0x00,0x00, // X
0x00,0x00,0xC3,0xC3,0xC3,0x66,0x3C,0x18,0x18,0x18,0x18,0x3C,0x00,0x00,0x00,0x00, // Y
0x00,0x00,0x7F,0x63,0x43,0x06,0x0C,0x18,0x30,0x61,0x63,0x 7F,0x00,0x00,0x00,0x00, // Z
0x00,0x00,0x3C,0x30,0x30,0x30,0x30,0x30,0x30,0x30,0x30,0x3C,0x00,0x00,0x00,0x00, // [
0x00,0x00,0x80,0xC0,0xE0,0x70,0x38,0x 1 C,0x0E,0x07,0x03,0x01,0x00,0x00,0x00,0x00, // \
(back slash)
0x00,0x00,0x3C,0x0C,0x0C,0x0C ,0x0C,0x0C,0x0C,0x0C,0x0C,0x3C,0x00,0x00,0x00,0x00, //
]
0x08,0x1C,0x36,0x63,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00, // ~
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0xFF,0x00,0x00,0x00, // _
Ox18,0x18,OxOC,OxOO,OxOO,OxOO,OXOO,OXOO,OXOO,OXOO,OXOO,OXOO,OXOO,OXOO,OxOO,OXOO, A
0x60
OxO0,0xO0,0xO0,0xO0,0xO0,0x3C,0x46,0x06,0x3E,0x66,0x66,0x3B,OxO0,0xO0,0xO0,0xOO, //a
0x00,0x00,0x70,0x30,0x30,0x3C,0x36,0x33,0x33,0x33,0x33,0x6E,0x00,0x00,0x00,0x 00, // b
OxO0,0xO0,0x00,0x00,0x00,0x3E,0x63,0x60,0x60,0x60,0x63,0x3E,0x00,0x00,0x00,0XOO, /¢
0x00,0x00,0x0E,0x06,0x06,0x 1 E,0x36,0x66,0x66,0x66,0x66,0x3B,0x00,0x00,0x00,0x00, // d
0x00,0x00,0x00,0x00,0x00,0x3E,0x63,0x63,0x 7E,0x60,0x63,0x3E,0x00,0x00,0x00,0x00, // &
0x00,0x00,0x1C,0x36,0x32,0x30,0x7C,0x30,0x30,0x30,0x30,0x78,0x00,0x00,0x00,0x00, // f
0x00,0x00,0x00,0x00,0x00,0x3B,0x66,0x66,0x66,0x66,0x3E,0x06,0x66,0x3C,0x00,0x00, // g
OXOO,OXOO,0x70,0x30,0x30,0x36,0x3B,Ox33,Ox33,Ox33,0x33,0x73,OXOO,OXOO,OXOO,OXOO, //h
0x00,0x00,0x0C,0x0C,0x00,0x1C,0x0C,0x0C,0x0C,0x0C,0x0C,0x 1 E,0x00,0x00,0x00,0x00, // i
0x00,0x00,0x06,0x06,0x00,0x0E,0x06,0x06,0x06,0x06,0x06,0x66,0x66,0x3C,0x00,0x 00, // j
0x00,0x00,0x70,0x30,0x30,0x33,0x33,0x36,0x3C,0x36,0x33,0x73,0x00,0x00,0x00,0x00, //. k



0x00,0x00,0x1C,0x0C,0x0C,0x0C,0x0C,0x0C,0x0C,0x0C,0x0C,0x 1 E,0x00,0x00,0x00,0x00, //
1
0x00,0x00,0x00,0x00,0x00,0x6E,0x7F,0x6B,0x6B,0x6B,0x6B,0x6B,0x00,0x00,0x00,0x00, // m
0x00,0x00,0x00,0x00,0x00,0x6E,0x33,0x33,0x33,0x33,0x33,0x33,0x00,0x00,0x00,0x00, // n
0x00,0x00,0x00,0x00,0x00,0x3E,0x63,0x63,0x63,0x63,0x63,0x3E,0x00,0x00,0x00,0x00, // 0
0x00,0x00,0x00,0x00,0x00,0x6E,0x33,0x33,0x33,0x33,0x3E,0x30,0x30,0x78,0x00,0x00, // p
0x70
0x00,0x00,0x00,0x00,0x00,0x3B,0x66,0x66,0x66,0x66,0x 3E,0x06,0x06,0x0F ,0x00,0x00, // q
0x00,0x00,0x00,0x00,0x00,0x6E,0x3B,0x33,0x30,0x30,0x30,0x78,0x00,0x00,0x00,0x00, // r
0x00,0x00,0x00,0x00,0x00,0x3E,0x63,0x38,0x0E,0x03,0x63,0x3E,0x00,0x00,0x00,0x00, // s
0x00,0x00,0x08,0x18,0x18,0x7E,0x 18,0x 18,0x18,0x18,0x 1 B,0x0E ,0x00,0x00,0x00,0x00, // t
0x00,0x00,0x00,0x00,0x00,0x66,0x66,0x66,0x66,0x66,0x66,0x3B,0x00,0x00,0x00,0x00, // u
0x00,0x00,0x00,0x00,0x00,0x63,0x63,0x36,0x36,0x 1C,0x1C,0x08,0x00,0x00,0x00,0x00, // v
0x00,0x00,0x00,0x00,0x00,0x63,0x63,0x63,0x6 B,0x6B,0x 7F ,0x36,0x00,0x00,0x00,0x00, // w
0x00,0x00,0x00,0x00,0x00,0x63,0x36,0x1C,0x1C,0x1C,0x36,0x63,0x00,0x00,0x00,0x00, // x
0x00,0x00,0x00,0x00,0x00,0x63,0x63,0x63,0x63,0x63,0x3F,0x03,0x06,0x3C,0x00,0x00, // y
0x00,0x00,0x00,0x00,0x00,0x 7F ,0x66,0x0C,0x18,0x30,0x63,0x7F,0x00,0x00,0x00,0x00, // z
0x00,0x00,0x0E,0x18,0x18,0x18,0x70,0x18,0x18,0x18,0x18,0x0E,0x00,0x00,0x00,0x00, // {
0x00,0x00,0x18,0x18,0x18,0x18,0x18,0x00,0x18,0x18,0x18,0x18,0x 18,0x00,0x00,0x00, // |
0x00,0x00,0x70,0x18,0x18,0x18,0x0E,0x18,0x18,0x18,0x18,0x70,0x00,0x00,0x00,0x00, // }
0x00,0x00,0x3B,0x6E,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00, // ~
0x00,0x70,0xD8,0xD8,0x70,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00} ; //
DEL |



Pcf8833.h

#ifndef pcf8833 h
#define pcf8833 h
#define NOP 0x00
#define SWRESET 0x01
#define BSTROFF 0x02
#define BSTRON 0x03
#define RDDIDIF 0x04
#define RDDST 0x09
#define SLEEPIN 0x10
#define SLEEPOUT 0x11
#define PTLON 0x12
#define NORON 0x13
#define INVOFF 0x20
#define INVON 0x21
#define DALO 0x22
#define DAL 0x23
#define SETCON 0x25
#define DISPOFF 0x28
#define DISPON 0x29
#define CASET 0x2A
#define PASET 0x2B
#define RAMWR 0x2C
#define RGBSET 0x2D
#define PTLAR 0x30
#define VSCRDEF 0x33
#define TEOFF 0x34
#define TEON 0x35
#define MADCTL 0x36
#define SEP 0x37
#define IDMOFF 0x38

// nop

// software reset

// booster voltage OFF

// booster voltage ON

// read display identification
// read display status

// sleep in

// sleep out

// partial display mode

// display normal mode

// inversion OFF

// inversion ON

// all pixel OFF

// all pixel ON

// write contrast

// display OFF

// display ON

// column address set

// page address set

// memory write

// colour set

// partial area

// vertical scrolling definition
// test mode

// test mode

// memory access control

// vertical scrolling start address

{/idle mode OFF



#define IDMON 0x39
#define COLMOD 0x3A
#define SETVOP 0xB0
#define BRS 0xB4
#define TRS 0xB6
#define DISCTR 0xB9
#define DOR 0xBA
#define TCDFE 0xBD
#define TCVOPE 0xBF
#define EC 0xCO

#define SETMUL 0xC2
#define TCVOPAB 0xC3
#define TCVOPCD 0xC4
#define TCDF 0xC5
#define DFSCOLOR 0xC6
#define SETBS 0xC7
#define RDTEMP 0xC8
#define NLI 0xC9
#define RDID1 0xDA
#define RDID2 0xDB
#define RDID3 0xDC

// backlight control

#define BKLGHT LCD ON 1
#define BKLGHT LCD OFF 2

// Booleans
#define NOFILL 0
#define FILL 1

// 12-bit color definitions

#define WHITE OxFEF

// idle mode ON

// interface pixel format

/l set Vop

// bottom row swap

/1 top row swap

// display control

// data order

// enable/disable DF temperature compensation
// enable/disable Vop temp comp
// internal or external oscillator
/1 set multiplication factor

// set TCVOP slopes A and B

// set TCVOP slopes ¢ and d

// set divider frequency

// set divider frequency 8-color mode
// set bias system

// temperature read back

// n-line inversion

// read ID1

// read ID2

// read ID3



#define BLACK 0x000
#define RED 0xF00
#define GREEN 0x0F0
#define BLUE 0x00F
#define CYAN OxOFF
#define MAGENTA 0xFOF
#define YELLOW 0xFFO
#define BROWN 0xB22
#define ORANGE 0xFAQ
#define PINK OxF6A

// Font sizes

#define SMALL 0
#define MEDIUM 1
#define LARGE 2

// Define LCD-NOKIA6610 PinlO Interface Mask Bit

#define LCD_BL_PIN 0x01010000 //P2.0 (0000 0000 0000 0000 0000 0000 0000 000x)

#define LCD_CS_PIN 0x02020000 //P2.1 (0000 0000 0000 0000 0000 0000 0000 00x0)

#define LCD_SCLK_PIN 0x04040000 // P2.2 (0000 0000 0000 0000 0000 0000 0000 0x00)

#define LCD_SDATA_PIN 0x08080000 //P2.3 (0000 0000 0000 0000 0000 0000 0000 x000)

#define LCD_RESET PIN 0x10100010 //P2.4 (0000 0000 0000 0000 0000 0000 000x 0000)

#define LCD BL DIR()
#define LCD_CS_DIR()
f#idefine LCD SCLK DIR()
#idefine LCD_SDATA_DIR()
#define LCD_RESET DIR()

#define LCD BL_HIGH()
#define LCD_BL LOW()
#define LCD_CS_ HIGH()
#define LCD:CS LOW()

GP3DAT |=LCD_BL_PIN /BL = Output
GP3DAT |=LCD_CS_PIN // CS# = Output
GP3DAT |=LCD_SCLK PIN //SCLK = Output

GP3DAT [=LCD_SDATA_PIN //SDATA = Output
GP3DAT [=LCD _RESET PIN //RESET# =Output

GP3SET =LCD_BL_PIN /BL =l
GP3CLR =LCD BL PIN /BL =0
GP3SET =LCD_CS_PIN //CS# =T
GP3CLR'=LCD.CS. PIN [ CS#11=10'



#define LCD_SCLK_HIGH()
#define LCD_SCLK _LOW()
#define LCD_SDATA_HIGH()
#define LCD_SDATA LOW()
#define LCD_RESET HIGH()
#define LCD _RESET LOW()

GP3SET =LCD_SCLK PIN //SCLK ='1l'
GP3CLR =LCD _SCLK PIN //SCLK ='0'
GP3SET =LCD_SDATA PIN //SDATA ='1'
GP3CLR =LCD _SDATA PIN //SDATA ='0'
GP3SET =LCD_RESET PIN //RESET#="1'
GP3CLR =LCD_RESET PIN //RESET#="'0'

// End of Define For LCD-NOKIA6610

// mask definitions

#define BITO 0x00000001
#define BIT1 0x00000002
#define BIT2 0x00000004
#define BIT3 0x00000008
#define BIT4 0x00000010
#define BIT5 0x00000020
#define BIT6 0x00000040
#define BIT7 0x00000080
#define BIT8 0x00000100
#define BIT9 0x00000200
#define BIT10 0x00000400
#define BIT11 0x00000800
#define BIT12 0x00001000
#define BIT13 0x00002000
#define BIT14 0x00004000
#define BIT15 0x00008000
#define BIT16 0x00010000
#define BIT17 0x00020000
#define BIT18 0x00040000
#define BIT19 0x00080000
#define BIT20 0x00100000
#define BIT21 0x00200000
#define BIT22,0x00400000



#define BIT23 0x00800000
#define BIT24 0x01000000
#define BIT25 0x02000000
#define BIT26 0x04000000
#define BIT27 0x08000000
#define BIT28 0x10000000
#define BIT29 0x20000000
#define BIT30 0x40000000
#define BIT31 0x8000000

#endif // Led h
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