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ABSTRACT

Single board microcomputer tester is test equipment for
testing devices of single board microcomputer model  ET-BOARD.
This test equipment can test static RAM, monitor EPROM, 7-segment
display, Kkeyboard, power supply and clock pulse frequency of ET-
BOARD by using personal computer program to control the test and
then display result of testing on personal computer monitor. This
test equipment can test those parts quickly and precisely. This test

equipment is suited for QC of industrial manufacturer.
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PC ¥ uidunoatasdidey 10 18u (flo A0-A9) Fotuosunynfie=Sronontavs
soowdmidgegaidee 1024 wedn (IvINU 64K wodn) iy uenvnthunsa
difunivdwdeyaninwodnooe  ImM/PC  Hoyatutn A9 s=gniatKtinfiuniymde
wodntio 1024 wodnooniflu 2 dou (douas 512 wedn) Sndhundrafiefoyatu
on a9 tu "o ufrivreenmivdutoyaifiionzanwednuosqunyd ndoswivmedn
dno 9 floduuiinueda (MainBoard) we9 IRM/PC 1%u 8253-5, 8237-5 n¥e
s250a tifu uofadeyatutn a9 Hifu "1 Keemmrsdudoyarkianzvinwedn

ﬁoduumimm 9 (it

2.4 nnmusmns tavwedntu TEM/PC

amirinaveor iood 16 Ontl oo i mng  nfoasmnfita
(Compatible) mvsrfamrtivssuuirinsaouiiand 16 Un IBM/PC  SwiudIuves
g1faurda=doon muaifrdinue tavwedn iouiu e tavwednfinde: tdnwus 1 fuuvy
musme = tafoufetuiduing wsizorveiymamivivsunnmeovowina$

Tty e fvwedniauay 914
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auns tanwodniE1d5un s n musiod

000H-00FH
020H~-021H
040H-043H
060H-063H
080H-083H
OAX

0CX

OEX

200H-20FH
210H-217H
220H~-24FH
278H-27FH
2FOH-2FTH
2F8H-2FFH
300H-31FH
320H-32FH
378H-37FH
380H-38FH
3AOH-3AFH
3BOH-3BFH
3COH-3CFH
3DOH-3DFH
3EOH-3E7H
3FOH-3F7H
3F8H-3FFH

wodnvootw DMA 8237A
wodnvoewbu1modSwninouinyaiand 8259
woinvevteFindived 8253

wodnuoe 8255A floguuiineda
wodnvoodiSutofEnmuaiws (page register)
93 ondifamiu NI

dond

oy

wodnfirun1ymuquinud

fauvss (e

#nnd

oy

oy

wodnfed1y com2

wrimminifa

WM Uue 1 fadad

tadovminduuTu

J99vdoany sorc

g

20IIMIVQUNITNERINAVY CRT KUUTNTUTATY
9y

WIIAIVPINTURENWAVY CRT TVt
#9uy

W ITMUQUaHd 16w

2vmveuwedndony coM 1



2.5 uesiuyiwiiwed 2680 (2-80 Micro processor)
Wiy Uy 1od 1 vod 1uifinsuasTusuesvos tadev luriayaon® taod

wiagiunstdifoud 1 Soetuniniades BT-poARD ez fummiauruganwfanda
moinatutad  voviafosuriaveomimed  smeawmnynveenvedwd i Tu
urztemi umuifonnd

2.5.1 qmauiii 9 W
1ado9 ET-BOARD ¥ cPU 1ved Z-80A mwwfmwl 3.58 MHz

1#1usunsuvelimedvuia 8 fitatu & EPROM tued 27256 Beflanweaunnaum
WitldfuRiawine 9 mnenm#dedonsifowdiures RAM St 8
fitalnt  nazARiavdnnsodofivivainedr e dfiv rRAM sz 1An Y iadevised
dwnvn  futusananduumane tfou nekunandaoua nsaediar 7 4 6
nin 4 ndnusnusevnoatayd 2 nanfwudavdoyandodisineddre 9 uenv il
aiwodo 1 feodozunaddindouafor  ET-BOARD dunyadareordituiadesiduiny
st 1de1futusunsmay o518

2.5.2 nihfinazn1vfiiediuiidene 4

* <RESET> : §1my=uwy

* <REG> : nmuatoyveinod

* <DATA> : Youtoynavmbum v méoyidiaod

* CINC> ;. 1RdeataTdmbem v med T imod 1uUntedn

* <DEC> . apdueaayambea WY mIoyIa aod wuntedn

* <STEP> : orfimotusunyutiaza i fy

* <MON> : MYANITIN TV TUTURTIEINAugn1s At uauye
uoRimod

* <MOVE> : ﬂ'mﬂoqaa-?oa:nqu

* <RELA> : amMnmdn e-2 dmivaefidioneaavduvy

1Ssuifley
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* <CHAN> : méuuﬂayaﬂa: 8 Byte

* CEREAK> : WA programe Tz RUN oY

* CFIND> : fhdmfeyatumbuau

* <PILL> : Wamividtoyndmioumbuaweientds

* <SAVE> : Wamiuny ifufoyatumbisarueaotuiny

* <LOAD> : Waemivswdoyanninuiidnmmy ifnd

* <COMB> : e mFuiudsyideutoyadaenteivindaontds
umbiwal W

* <COMH> : Wemvivdeuideuioyationtefiviroes
Yoya 1 Byte

* <EDIT> : 1#1un1y INSERT Ua= DELETE W8a9finmua

* <BEEP> : ¥d'm¥vi0a0a18u9 BEEP 709 KEY

* <USER> : e mind i feutusunytunais tusunsy

dWynsodn address Bz run &

* <DEMO> : ¥4 18an1vuT=gndn 1y 1ok utusunyy
* <RSTN> : e mudod address N0 INT UUU NMI
* <FUNC> . 1fa'mivifun1891u FUNC 6hv*juey ET-BOARD

2.5.3 ninn1ymNIu

1dosvan tfunsnvuzes ey tuy ivdived Bodioottdruuyznoy 2
dwing 9 fo douvoverfannd  dodrud 1 furewrti Sanvolndfiona  ermindFy
foyamedduota ufrudaowacenun 1duihammSerdue ifudu  wdduvesvedwiad
fugo doufifutusunyuteifumviados (1asgu  16) gnifivifiu EpROM 19un
$riusunvuvetioed  1domvauniyr e fanafioma o9 iuduusifanad
idfounourmndedonte  nazwodfwind iafouduesezaoufosugdannd o
9 4 NENNITNNIUTEY 1709 ET-BOARD ﬁonﬁuﬁﬁomnﬂﬂii’uﬂaga‘éo1ﬂu‘iUsunsu
mviiefeeiisridouti  udrtdurineiduedangrrv it umbea e RaM

t$ov 9 unwatusinyy  u&1H1ado9 U (RUN) mu'wsunmﬂod'lu raM
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iloquacng 4 fifisfuntusnnnniu 90 iaonsawanIngauszaedd  amien
gwvn  1Feudaone 9 unwviafosifeudmyifutuinngy  anoavunanes
Tusunsy 1deuUs=gndndouss 4

uonmnnﬂﬂ\nﬁno‘ionﬁnuﬁa ET-BOARD @¥ezihioruiidudnge 4 1o
oM Wdzande 9 it HodFunymrvutiazai¥e (Single Step)1%0
WguadynFunousrie sedfunyrudutusunsy Wedduiadoutre usunsy Suku

2.5.4 Yayeadromodrfanrd

mnaiovossntanad ndmerrugudl 2.2 douvsznoufisndueszvy
WiasTus o vodiiu 1t CPU, mbwad A ROM, RAM,wodn nasdune i doe
ww'luguﬂ 2.3 udavfivdruzes cpu, mhuemudn, drunoavhsuoalavdzoImiy
MM tazduni Radgnno®ng 1efl 2-80A CPU Bedtefiumbearinen 2 dau
dounsnfio EPRoM 1ued 27256 nwlu EPROM  fuysydastusunyuweRisedouna
2 Atalui 1#eAUEUNITN9UTEY ET-BOARD dufl 2 10u RaM et 6116 m
niffl i futurunsution dugSsutn  ussdoundeses ram deegmittus=vuide fu
dufa uazdrurfeusestusunsuvel ined

1o%ived 7415138 wnihil neavfiducaadTeImMbem TR0 TA
K 2716 ogflioAtays  OCOCH-OFFFH  Ua=whiWiv OR GATE 1foimd
RAM tvef 6116 oyfinoatays 2000H-3FFFH doutotived 74LS14 ne: 741874
mnNusufvasanen 3.579 MEz  tHhneernatledyynaun®nadout$r  z-80A cPU
Twayodudygnas 1fndvin D Flip-Flop B93=518n cpu e 1 DAt adoouas taind
RST (Juadnds 1fnsronntndoe

1 HALT deduindunu uaztwiwed  tdodiu LED wdniznya
NNV VY CPU

71 17 nforn M1 Botfunduiondfwnives cru  gdetrfiurzvy
NITMITUSUNTNUVY Single step Yawldwedn C 109 8255 11 PC3 nvWdWAUT
My, ROMCSo !#01#14Hmnu Non Maskable Interrupt fgndios tawnzdavu3nves

iarie 1nifu ua:tﬂumm:ﬁad'lu RAM tiifu  Yaedl CPU semwmuwatioiiy
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r§r3=commTUTInYNBuaedSwituontaya 0066H

77019 4 Homua 40 1909 Z-80A CPU et ¥iivasuidaiend
7R 40 91 1en1Twy=w ndeidenisdeseniunanoy  doumeduidesterugnd
Wiz 1futdveda, diasudaowa, aviw sovvudutfwodnived 8255
1896 1A uonataeotived  cD4075 nmihdnoeraueaiavald 8255
odusrumly munetavwodnd (OOH-1FH)

8255 uy=znouthuwodn 3 woin fio wedn A, wedén B, uaswedn C
wodnaz 8 Tn wotn ¢ wioifiu 2 wodndendlowedn ¢ wu (Pcy-Pcy)  umzwedn C
419 (PCy—PC3) wftidmmytusunsifwedn A, wodn B naswedn ¢ drotdu
winiontyn douwedn ¢ vurfuwednim

woin A #ev1 PAG-PA; doiffividueta  whoufivwedn pCy-PCs
wioufiuly idormysunuddueda BoderfunvuiveSatoura 8 x 3 @ uenvni
woén Pcy-PCs tiognaetthfiviedived 7405 1o navsnnu LED fniav 7 dou
MYIERaTo Lasionuedt funvuiiafiwlnt  doRattazninifeefiuifos 9 &
ayunHrgonndnmedn B rmihfdedoyatoudactivin g4 LED dhias 7 dou
ool uiotived 7415244  Borfutiwived nﬁn1siun1=uaﬂﬁaoﬁuau LED 612187

adiat

2.5.5 Sum-1evhmues 2-80

UMYz iaT T Izdived wxdiovtiniruloyasintupmde
dotfoyatudiv 1o1ym tasunfoyadiuifnfedenen  =fmnarhfivistoyatastniy
muauiggnaasmMInmuaeat avdnwesnnds  myfudeoyateifunsfudedoya
uvuzuu 8 n

wunvfudedoyn z-80 w=ny=mmetdTUTURIBMUUTALlaEe IN
naz ouT ilemmyiunazdedoyar=niwtdiand A fuwednmeueniae=mrniuan
ﬁuﬁmm1mnouqnduﬁou



1)
2)
3)
4)
5)

16

aviutunay 19uutoiyn

'lun‘nﬁoﬂaqa‘mﬁmmﬂqnﬁu 7-80 fadunismouiiet

2-80 domnsianwedneonuntiuontass Ag-A;

7-80 v=dodoyatifioonts 1o nymeonuntitisdoya Dy-D-

Z-80 dodnonm IORQ oomnt%uon'hdioon'ﬁmvbﬁuﬁu\m-xmﬁqn
z-80 dvfnnm WR oomnldauon‘hdimnwmbﬁutmﬂ\gn
Yoyaudsdiaes A v=18Funisuand 13diemhyn
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awutunvsuloyasinum
‘lun‘nd‘xuﬂoqamnﬁu\qnﬂa‘ﬁun'nn‘w1ué'Na
1) domnyiavwodnooninfiuentesd Ag-Ag
2) 2-80 3dodngyw IORQ ponun tfovenin dovnyiastoniuduyn-
191thyn

3) 2-80 v=svdgunu RD eonuidlovenitdeeniydaseiiuSuyn
4) Yoyabuymuulid = 1Funvs TN uIdiees A

2.6 nﬁ‘nﬂmm‘mﬁnmo 8255

2.6.1 Data bus buffer 1fu 8 Bit buffer bidirectional tri-
state Sormihdtunmydefoyatfeon Tewdoifndiv Data bus 10 CPU Hoyagn
dooon nfo 1Hmweno 1oz By

2.6.2 Read/Write and Comtrol logic Tonmi#iansusedoya

fnnuauquanu=n1T IRz aUInduTewedn A uaz woin B

2.6.3 CS (Chip Select) \furiBuyndosznoufiactn "row 1detle:
¥ 8255 dwnvadanefiv CPU 14

2.6.4 RD (Read) (Uuvtuym fov=mnuftanin "Lowr defeennd
8255 dwnvaiadeioyandadnizvostoyaludy CPU (dn1=Buyn)

2.6.5 WR (Write) 1JusiBuyn fev=nwwfiandn "Lowr  fefleermd

8255 aunyas=fudoyando Control Words ¥1n CPU 16

2.6.6 A0 Uaz Al (Port select 0 and port select 1) 1fuuiBuym

. . v
fowTufgnnunntauoaiasdafio A0 uas Al léomuqun?mﬁanwoimﬁmmmin



mMe1u 8255 M wumuENIzn1ydunde 19eute cpu F9oonin

2.6.7 Reset =m0 ufiae%n "High" iy iated9 T8 medfonua

e usidtoedmugy (Control register) uazwedn (A,B,C) g uTnuaduym

2.6.8 nymuquwednngu A us= B nihfizeonsaznfue=gnivannyiion
vofwiadain cpu Bovznmivdodeyag mivaruguiontym (output control word)
4159 8255 B9 Control word fvzdewiez ifun1yderd 8255 (fnTnumtuntyn oy
t8ntn 9o 1 Indnutmaiin Rl cPu dveenurBousnguiignacven (a,B)
azi'umﬁomnﬁzmm Read/Write Waz¥u Control word vntadoyaniuiu uazde
HpnmuiansmugnedmKiilumu control word 14y

(1) Control group A wmuquwesdn A
uazwo$n C Upper (Pc4-Pc7)

(2) Control group B =muquwoin B
uazwo¥n C Lower (PcO-Pc3)

2.6.9 8225 fhwinmuia 8 Tn 3 wodn &0 wedn A,B,C fotio 3 wodn
dwyne: lufamihidnuedediéFunsnmedwadidonnn ceu  nazenuiggnu

ﬂ‘dom‘e‘m Group control



werfeyn

<_—_—>J—_7 <::>
nein B

8255

<}:> rofmew

nqudgguniugy —— wofnC an

guﬂ 2.6 wnERIaYdd19v0910% 8255

2.7 emdwifizewedn

(1) wosn A dwnyanvuidu 8 Bit output latch/buffer uazidu

8 Bit data input latch

(2) wedn B d@wnyamwwuidu 8 Bit data input/output latch
n¥o buffer llar 8 bit data input buffer

(3) wedn ¢ @wnsarnuidu 8 Bit data output latch / buffer
ez 8 Bit data input buffer (No latch for input) ua:ﬂwainﬁﬁouﬂoaan
tu 2 dou douaz 4 On @ Mode control uasudazdiu 4 On e1vvzifu
latch wazdwnyal¥amiv Control signal output Waz Status signal input

Jaufiuwedn A uaz wodn B 14

2.8 N1Yidoninuawoe 8255 (8255 Mode select)

8255 dwvatiiinmautasvedwingd 3 Inuade
(1) Mode 0 tu Basic input/output
(2) Mode 1 tu Strobed input/output

(3) Mode 2 1Ju Bi—direction bus

23
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2.8.1 mytfmazy1inin
Onfio 8 woowodn ¢ vz 1fiuas918métes  Control Word
fidon191n9ily Control Word fidoumwedn ¢ = ¥ifuilAzunyaaugunissuimed-
Fwl wnTnrnuwreTnug 1 n¥o Taua 2 dgghaaiugudEmiTadediu  Interrupt
Request t¥1uiotily 1msﬂmmndﬁa¥1o§u1ﬂawafn ¢ idowumrmItun i Datee
myifn nfed1fn INT F/F vive9 8255 YewdngnmOnidn nfeifnveswedn c
$01fu  control Word fidetondily
(BIT SET) mouduovn1sduiaediwl (Interrupt Enable)
(BIT RESET) movuduovn1yduimediwt (Interrupt Disable)

. niua
w k)
— W l—— ) “‘_“ Sm—
A . fs vm).
|
}
neiu o
K minc [ ),‘::.‘
a2 | ooiyd N L
oa X un K )
Saua Gevoyamulu Py
- Tennaf Y ve
[ s e ‘::-: e
sxin [
oy— N :
[ po— % | nau niue
a N cm.n‘n K—— K niuo K" i
" wa= (.u.) —eg
T =1 mIm L
_I i
S

Uit 2.7 wieIewImeTma=n1yIaT1Teeied 8255

;uﬂ 2.7 luuiemetueiofuazn1yiaa9s1me9ed 8255  my
19Ty iiyuaiuguann  wraT T trdtredumuqgunIre o
WYY 1T vofcdoadonnusunsuny e wden muagunvureswednifidu

BuynnSe tonhym 1



2.9 mymsedgpnmeuraon Juioprnditecatastd ADC 0804C
ADC 0804c 1fu 1offinrmiadivasignusuisent hufagnuiteea  tase

a¥1meuves ADC 0804C tduqusduszian cMos  undinda ADC 0804C gnoon
nvwn v 8080, 8085 ndo z-80 flif DATA Bus vmou 8 18u  uddwvas:
wnvvrzyndnfiiv soss fawsandd Yewundivaiontymues  ADCOSO4C #e DBg-
DB; wéoivaiedoya D0-D7 wov 8088 undn¥a ADC 0804C w=ii ourpur tTunvy
dwdn1u: (TRI STATE) HSnmnm OUTPUT  1dultvu BINARY #ndes 5 vac
sunvafuiygnusueendimilivinmuacnin 0-5 Volt #3zez 12a11UNIIVAY
#pnuinownaenifuAaoa  Ussnm 100 microSec  #W1InNseldfioqunyd

Usstim cMos nSe TTL

Dual in-line package

& [ ~ @

a5 2 9] cLer

WA E E D8, (LSB)
cLkin [4] 17} 08,
INTR |5 ADC0804 16] 062
Vi,(+) te 15| D8,
Vi (=) | 7 14{ 08,
AGND]| 8 13| OBy
Vieur2 E 12| D8
oGno 10 E] 08, (MSB)

(top view)

zuﬂ 2.8 NHEIANME=NTIIINTITOY ADC 0804C

25



sl 1 ndaentfinasnism oo 9 999 ADC 0804C

ADCRABABY A/D oconvarter IC

Input/Output
Pin Mo, Sunbol op Desoription
Power _
| 1 Input Chip seleot line from uP-pontrol
(] RD Inpu¢ Read line from uP-pontrol
3 WK Input Hrite line from uP-oontrol
4 CLK IN Input Clook
$ TRIX Output Interrupt line goes to uP {nterrupt input
6 Vin(+) Input Analog voltage (positive input)
7 Vin(=) Input Analog voltage (negative input)
8 A GND Power Analog ground
9 Uref/a Input Alternative voltage reference (+)
19 D GND Power Digital ground
i DB? Output HER data output
12 DB6 Qutput Data output
13 DB% Qutput Data output
14 DB4 Output Data output
13 DB3 Qutput Data output
16 DBa Qutput Data ocutput
17 DB{ Qutput Data output
10 DBo Qutput Data output
19 ¢LK R Input conneot external resistor for olook
a0 Voolor ref) Power Positive of %-V power supply and
Primary refernoe voltage

26
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BINARY OUTPUT
2s 48 83 1 12
+5.12V (refersnce voltage) l(’ & & (’ %' 3%. 63' (?'

ANALOG INPUT

Sfuz+ o0 —--@—
1OK D81
5 o2 H
VI- DB3 M
D84
CLKR DBB H
5 It
iex 4 bhok
—2! UReF %
AR
AGND INTR
DCOER4
T iseeF
‘{ Start
L L L

IUﬂ 2.9 U INNTREKINITNASOUNITTNUTOS ADC 0804C

undind? dwno CLOCK AdourX ADC 0804C 3=u1vIAMBuUENNSOWEAN
nnmewfild wnsiild CLOCK meuonvzcodna  CLOCK  Yawaw9fivsn  CLK IN
unstikeon 1914 CLock Inmeus=dosde Ryfiv ¢; Gorevsamyud 2.9

n1INGEany ADC 0804C

Hunsnmrn190and 198 SWITCH START lﬁonﬁn‘nm::djun‘nmmuum
ADC 0804C 1flo145un1y START ADC 0804C vzeriifumisuvaciggna  1ffeuvas
tafudr9=08mnm BINARY OUTPUT 90NUINNNT1 DBg-DB; whoufiutu1 INTR <=
ACTIVE @ twdsuvn "1* widu "o"  Fev=o inenédfggnuein INTR 2=
START ADC 0804C ¥ w1utowdntuld  $99nr99vundindr ADC 0804C v=d1w1TR
uvavdmhandus=uia  5,000-10,000 afodetundl 1deesin  Apc 0s04c He
¥oya 8 1¥uton iy tudsunvasionuie iy 256 STEP #0vn  OOH-FFH
N1 BUT U169 5.12 Trat lﬂou‘:’uﬁwnmu\gmﬂﬁm 1 volt w14
BINARY OUTPUT #® 00110010, n¥8in1iiv 504,
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2.10 1@o=unyN128170v AT IUs 1'vd 1 0T

WiaTwytsdtwed  2-80 a:unﬁMm1nnﬁ§od1o 4 oo tTunoufiniuoudu
maulnﬁ1ﬁUs:neuﬁoun1snﬁo1uﬁu§1um1o 4 @

A1v9u- 190U mbwm I (Memory read or write )
n1¥81u-1uuquasiiduwn (I/0 device read or write )
n13aeuiun1yduimeddwl (Interrupt acknowledge )

ATV IUTDYATHIAe o (AMvnaTun It wuaumas
nﬁo1uﬁu§1uuda:ﬁoua1a1ﬂl3a1 3-6 a1 i1z tafeanytd  noorvvewooniuiK
il 1do1¥n1sneuree taY Uy 1 Loed wodfiven w1 §2v89qundinisuen
ﬂ1u13a1uaoﬂmm1mndo 9 i & T v ua:vuoun1sﬁu§1undo 9 wi¥unin

uwvstulvifia ( Machine cycle ) Ghod191aezunyNiIa1vevaiontotondavit

qudl 2.10
? CUOI’
| —Ppi 1 1 1 I 1 1 1 1 1
1 1 1 I 1 i 1 1 ) ! t
° 74 L+ 72 113

LE S ¥ ! 13

i
1
[}
1
|

< »1 ¢ P 4= >
: 21 L] M3
: (0P Code Fetoh (Hemory Read) (Hemory Hrite)
\
|
]

] 1
) ]
| ]
] ]
Naohine Cyole : :
] i
] ]

Instruotion Cyole

Uil 2.10 TeezunTHIIAITBI LAY TUY 1vHI v

'\nnzuf'l 2.10 Juadvofiusznoudhe 3 uwvBurwina (M1, M2 waz M3)
uuuﬂu1ﬁlﬁaﬁ 1 (M)vovadola 4 1iulzifiagoony iwnd $90198 4,5
wo 6 T 1vifiaeniAuwlunyli iR da1eentvfovsntiniyyoaes (Wait state)
1yifiagovnay twnt (M1) 1# 1 dedurHdadodo vzt andiugou iy tadou

Hefoyar=ninoluiayius 1vd 1 wedfiumbeem v mdequasdSinm/ o Fov=1d
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na'wgnud 3 9 5 mwrar  funddniyyonos tduiiu  uustwl v Rafemumie M1 ﬁ
wimtoulfdnrudviavosa s 1du ey LD r,r w1 iy 1 uwdulvinal
dwran g dotustdind1atetaezunyniian %ourmuad‘tummm'mﬁus'm
the 9 foflinyyenssuas Wiin1vyeass 'éouuvﬂu'l'mnnf'lﬂ'lﬂmmmaw'lﬁoﬁ
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1997115878 60 =M WA 1 Hz



3.4 nsoonnuUmwingd

115 1BeuTusunTutayso il a:18nwn medTuivan imapafia#usuny

d 1doerinda s founasmm i 311918 Sonsifeutusunstl  acdiovdnun
s1waz 1fuad19Y vovtadoe ET-BOARD Version 3.5 #odiusov RAM tvod 6264 ,
Yoyafluyyyeyu Monitor ROM , NazdwoAlAYEdIWNGY  Hivdoomasedaenk

¥
nayndc Tewd=annay tdeutusunyudien Goit

3.4.1 N1SAIIVEOY RAM UU ET-BOARD

@0 myidvudr OOH 9 FFH 14110 RAM tued 6264 vu ET-
BOARD N787u00numnIsnyIvdoy 13U9INIOAIATH 2000H-3FFFH

3.4.1.1 19sud1 OOH #0 FFH a9 RAM  YewiSusinuoalavd
2000H t&ynmivdud1nin RaM eenun Hrdafidweenunilarefivénfifeui iy £
uaa9dn RAM ol “Error” 1afoofia=udorknywirdoyatneatavaafl Error, Yoya
fl1fuaeiudonz1y uaztoyadsndlos=1y  uddavedi ffirtuneudoy do

3.4.1.2 (Rudwoatayd ufnrieute 1 uATUYWIUMNY
09 RAM &ofoudioaiayd 2000H-3FFFH K1¥oyatswndayefiufutoyafiiduut I11v
pnueatayd fudaoil RAM it duna

3.4.2 N1IMIvEeY Monitor ROM VU ET-BOARD

%o nivdrudoyadniusunymeinoduu ET-BOARD 1udivueaiayd
Grouh 000OH-1FFFH nfannay s fsuiivieyafiis i fndutusunsy §revofiu
ynvd nsewdTUsURT IR induns EPROM dtius

3.4.2.1 dufoyasin Monitor ROM 09 flusmiasd 0000H ukd
mnnyivdsuidsudoyatinndann eerom Audeyatifuiiwiusunsy  Haavefiuntin
mutuneusatude

3.4.2.2 1Rudmontayd n&anrmute 1 WATUYWIUMIWYTEY
EPROM @9 Groulion1ays 0000H-1FFFH rfoyafisnndayofuiivioyat 1 fuidu

v
Tusunymnueatayd fusain EPRoM fi#dund uakrdayefiundaedn  "Brror
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tadooffazudorfnywinfia Error fuslionavana ua=Yoyatigndioafioo=1y

3.4.3 N1IAYIHOU KEYBOARD UU ET-BOARD

3.4.3.1 nﬁn1;ﬁunuﬂéuafnvao ET-BOARD fidouvuiuasnd amou
und 4 und uazeedind 8 aofwnd Tautdnmnamein Mo¢ 190990 188259 U A= NN
taeflidu "o" turdadefiy 1du tdomdnuynidu mor mindussifu M wua  edl
1éovon1ynadd

3.4.3.2 rmydwdoyaiiveintum  Srtonatmtontoaoiindtu
nor mdoty  Haifinynnddaddwerumisnndnynnazaofinidiny i fusdfiéFunatna

3.4.3.3 idonywidiagnne  Sezuiniisvesddiiu w1 udsuifiey
fivdnflifuidwtusunsy $asoiufifudmoinnvyuosddvu  ET-BoARD flgnna e
=ndain 1ammdeddnvriini1sovevaoum tned &rdusefuutiuind ET-BOARD udme
Frddiun 14 Tuuna

3.4.3.4 $1nvnedda  Sggnuastn "o fesTeaunuiudendn

Al  naztuvovivifes Y MADGT1IAN

3.4.4 myayIvaouBdivad (7-SEGMENT) Uu ET-BOARD
3.4.4.1 nmMYAUNUAdIwAdUDY ET-BOARD uodvd1 e twadde
thudirtay "e" Tam 1SuSeNMENuINTeY 7 1901
3.4.4.2 wnvifeudoyaeeniy Yeen1y our eenwednideundas
wafidiiwad 7 1oninukues ET-BOARD a8 1319=a92vdeuld Taegitdas 1w ud
voviidasndn I inudafandosiv 1Tuundmdetn

3.4.5 N1IATIVEOU SUPPLY
3.4.5.1 Start 1% ADC 0804C n91U
3.4.5.2 mhvinan
3.4.5.3 dwheyann Adc 0804c Borduivnnd 8 tn
3.4.5.4 uvasddSuidunafi Judnyediu



3.4.5.5 udeowanyesufianuosnu1nd
3.4.5.6 ayyvdoudvouyediu Krniinmuede 4.5 Tamd

1fouluyviulawain

3.4.6 n1snsoaaouao1uduamix;1uu1ﬁn1 Uu ET-BOARD
3.4.6.1 $WAMIN Port B T09 8255 nfl 2
3.4.6.2 vyzmauatoyaiswidun
3.4.6.3 udeuam e uomg
3.4.6.4 avyvdoudvovmwl  Kdhndnfinmuade 3.55 Mz

Widouira ‘1le o 1ilawae
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IWNNE=NTITNA/DY

4.1 ann

1 oonm ) viou T TaTaeuh Laed urutnd 1 A fanuy=novtiadigey 2 dou
defuflo duvesvowdnd  uazdouvossfauad deufiernmisnemeviudiuves
vowhndius=doornyneaootudiuvesondanad 1futou  1dowaniynasesiudiuzes
gfanrfgndiosmuarwdosnisudy fezuvzneviverdiwhie 9 avvuunfangim
n1yneaevludluzvrowiiafoely

mynaaestuduvessfanafiu  vdowmmevendandumdazdin B0k
ud  daunivilifowedn  douveaniyBuimediwd diuzeoniyuvavdngnaeunaontl
(hfggnuAioon uasdiuvesnisayavd@oum g BeliEumynaApoNaZwANY

mooﬁoa:nﬁ'nﬁoﬁoi‘:‘lfoobwﬁ

4.2 damomsd‘iwn

4.2.1 o\mwsmn;uﬂ 4.1

8

§
g
34

_ld¢ mj-
= L
[ = - Q7?7 —
[ = g - gg =
-
-—— e A
[ =] % g—- gg A2 2 A Ya Yo
[ =] E¥Y Q2 A3 __3 (<] Yi \{é
& [ =] uig g—< al Y2
[ =] = Qe —j'C G Y3
2 P7 AL 510
a8 ? Pe
— - PS
= AB, il pa
Qe 21 pa
A8, elp2
. Pe P=q pt2
P4HCTEER

quii 4.1 dowsfitinarestudiurooniydifameding 4
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4.2.2 mmylouanin "o" lﬂ1ﬂﬂ1 1 799 74HCT688 ndodorany e
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4.2.3 6 DIP SWITCH ¥ i ivedwednfl 1y ooy Folutaveeau

4 1319 1¥1vodwedn 300H-308H Fotiur=doonnive DIP SWITCH 1#iddvaeiut

DIP SWITCH 5-6 defiuny1dd (dIndogudn1i=0m9y)

DIP SWITCH 1 usz DIP SWITCH 8 of1usn12: 109y

4.2.4 wmytounInitfion ag-aq it

Aq-A7
A8—A9

Usuaedn "o"

UsuaoIn "1"

4.2.5 ywunifiv 74ncT688 nfr1¥netnTwduafivn 19 Botfuriiontyn

widmetnifu "o"  nntunmislouszéivasindre 9 furtain Ag-Az Bowciha

o
n1YNAaovsce Ut

A3=0 ,A2=0
A3=0 ,A2=1
A3=1 ,A2=
A3=1 ,A2=1

wAWTIar=fvanindvl YO 709 7418139 iy
EWNTav=duaoinfivy Y1 109 7418139 nfiv
dnyndav=duaotndnn v2 w09 7418139 iy

sdmTnSav=dvaointun v3 o9 74Ls139 iy

g'mfvivedfannyndiidiasenuiain 7418139 a1u11n1:q1ﬁﬁoﬁ

1 Yo fdweatayd 300H 1¥iden 8255 dnfinds

11 Yy Sdweatavd 304n 1¥18on 8255 dafldes

11 ¥y Sdwmeatayd 308H 1¥1den ADC 0804C

11 Y3 uhg

wgn
wom
won
won
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4.3 dumeun1ybuiend 1w

n1TnaRDYuAIUTEINTBU LAY LWt a:ﬁoouﬁuﬂun1fnﬁnﬁn1sps:nou
WrudureImvididawodn  taza99vudueIn1TBuiaed iwd 1 1#uvvusdonuos
tafosmoumined udamiuvunyy initjal 8255 N WWIANG 0 Honmuati
8255 wvwiuduyn / 1omtymeedn  ukafeX 8255 dedeyaceniudl PoRT A,
PORT B liaz PORT C W¥Inm1yiav=iivasiniontynfi PORT fodwoes 8255 v=ding
r=diunoini dutdniuloyatideoonty 1 8255 awvanwwndgndioonds fideu
TWINATNI MOV TUIUNTY N 1Y Aadtefiumbiuai e tazquaydBuyn/ 191fynoes z-80
vutados ET-BOARD udtuntynaasell 3= (Feutvynnyudeseimbuawswes  ET-

BOARD u#21¥andniwfuinasIntuyzvuliddie 4

TUTunTIMaaovuduzevn1ySutans iwd Tun1faseiumiisalua 109 Z-80

OUT &H303,128 ;initial 8255 #1 out, out, out

OUT &H307,128 ;initial 8255 #2 out, out, out

OUT &H300,00 ;dofioya 00H oonwedn A (8255 #1)
1: OUT &H304,255 ;dofoyn FFH oonwedn A (8255 #2)

OUT &H301,00 ;Avnonlavd oonwodn B (8255 #1)

OUT &H304,30 ;89 MREQ = "O" oonwedn A (8255 #2)

OUT &H300,255 ;dofioyn FFH oonwedn A (8255 #1)

OUT &H304,22 ;89 WR = "0" oonwotn A (8255 #2)

OUT &H30C,00 ;

OUT &H30C,00 ;:1— miav a1 1ndos

OUT &H304,255 ;849 MREQ Uz WR = "1"

OUT &H300,00

GOTO 1
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4.4 douzevmynvasingnmeineusent fulgpneditana

L ]
n1ynaaoviudiutl 1WedovniTnagounisnautey ADC 0804C  318WNTa

wavdngnuidwasenin 1fuiduly $91319=1429973ud 4.2 Wnrvnemeed

« TO DATA BUS
OF COMPUTER

BEE o
] L ] ] [ » L L [ ] ]
9 8 9 99 3 9 ¥ o o g
2 38 8 8 3 & & n g |2 IE 18

3 ? e 507
= g g3
b. IL!\ o
R § |8
—r " I
I ——_WJ(/\—-’h-
% §
93
o/ \ 1
+ !

;Ufl 4.2 Nwﬁhmoﬂuhumomwuaohymmmmﬂu&;wﬂm



55

NINAADY %uumdimowmn;uﬂ 4.2 ufrwiunyeiiugresetfitdr 2 Toad
Twrun1TUunT iud198 My Eatanatiaid oot iadnvedu el idonmiwanty
naaoviinugndioy d\amnﬁummm!:djummmnuum ADC 0804C Taw#f71 CsS,
INTR, Uaz?1 WR (Juaedn "o" .uﬁwi'mmﬁuﬁmqn #tny ivdbunuasen -4

Tal  FouarooniTnamevtudaeidsimyod 4.1



m319fl 4.1 waMINARDY ADC 0804C 1l Vref = 2V

INPUT

(volts)

D7

D6

D5

D3

D2

D1

.25
.50
.75
.00
.25
.50
.75
.00
.25
.50
.75
.00
.25
.50

W W W W NN DN N R, R, O O O

.75

[ -

.00

B B R P R R B R B O O B O o o o

L, P, kPO O O O O Bk B O B O O o

[N

B B, O O P B ©O O O B o r o B

= O kB O B O B o O +»r P o o B» o B».

P P P R R B RBpP pBp O O P O O O O o

P PP B R B B B O O B O O O o o

R R RPr P R B B B O O B O O 0o o o

P B R B B R B B O O KB O O o O o
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wunyneased 1511#uvodus1089 2 Toad uyosuBymin ¥4 BINARY

ourput tdu (11111111)5 ndo (FF)y widihiv 4 Yoad
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1de9sin  Apc 0so4c thouhyn 8 14u Ni}msmﬁumwmmolmﬁw 1
dousk (00-255)p, M§® (00-FF)y

; I ; .
17 1URsuTed o lundazasoiu v=dioatinay twisunvasuseéiueunasn

[— T3

au\qnadmmio dunyaanaidie 9 v

Analog input convert (Vref * 2)/255

(2 * 2)/255
15.686 mv

fowaendmidiiv 2 Taad samnuo el

OUTPUT 2 volts/15.686 mv

127.5p

¢f01V nAAEYI9TY A/D Taw¥ ADCOSO4C usiugmunyodunnidy 2 Yomd
tfu 2.5 Yot Tewmsuiu vRL  Betumsuiumsiataeatiaitioedia  dovindu
fnv=dunrsmoureedees  udamsuFudnsedusuyn #dn1y iudeudin 0-5
Toatl Hotngflionhyn fidu BINARY YawBaetniwsudesiiontyn ndotaenivele LED
1% téaé’omm‘muﬁawmawao BINARY OUTPUT 1fousosutinmivdeuty Sowamsy -
naaovtiugoa im0t 4.2 fousosubuyniiv=n MK BINARY outPur  1u
(11111111)g n¥o (FF)y w=lhithiv 5 Toad

my 1ugbumos tmﬂ\qmmlm:n?o whooiny ludunvasusedt  Analog

Input ogénis Beswnyaatwnunddieiod

Analog input convert (Vref * 2)/255

(2.5 * 2)/255

19.608 mv
§rowrenSiymitifiv 2 Yoah a1l

OUTPUT = 2 volts/19.608 mv
= 102
nS0 BINARY OUTPUT = 01100110



m3198 4.2 wan1ynemes ADC 0804C 1l Vref = 2.5V

OUTPUT

D1

D2

D3

D4

D5

D6

D7

INPUT

(volts)

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

2.25

2.50

2.75

3.00

3.25

3.50

3.75

4.00

4.25

4.50

4.75

5.00
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4.5 drumoemsIaa

n1snemevtuduves iam wid dunyanT&iaensied9vsiogull 4.3
i iouiggnuunin (Square Wave) fifadwddne « ﬁuxﬂn1uﬁ5uwn udHrfaoin
Twruiaszfivasinfioonu1nin 7418374 mnasuSeuiAvuuaninnnTnaaeeiunny
AU
Fm¥unsenndwnsan Sl
auqﬁ$11s1nﬁn17ﬂau§wm1mu1ﬂn1ﬂ31nﬁ 2 MHz

OUTPUT

(FREQUENCY INPUT/20,000)

2,000,000 Hz/20,000

100p
64y
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FmFuuan1InarooNdn 1&im 1ol 4.3

any ‘Nﬂ 4.3 UaNINGAVUAIUTONNITAT 1ﬁmm1nd

INPUT FREQUENCY OUTPUT 0V 74LS374
( MHz )
DECIMAL HEXADECIMAL

1.00 50 32
1.79 90 5A
2.00 100 64
2.50 125 )]
3.00 150 96
3.58 179 B3
4.00 200 c8
4.50 225 El
5.00 250 FA
5.10 255 FF
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unil 5

HYUIATOVTAYII U uaz=¥o 1quonu:

5.1 ann .
foufiv=niayoou  Aefivudufde undofoyatiflurfesiivniymsaseony
=foemBoyarknntgai i undofoyadownnidinan  niliedenydvua:
a1y 201199 ntuf 1 FumrnyeenuUYI9Y  naaee uazuiyuyonfily 1o 1&uamu

doen1vuda Souwnde tfurvestiuysd

5.2 #UWANIINGABY

NNN1TNARDS 1adeenT I oU AT TUY Lt 1vofuduiniiden  1dwaryuos
n1ynanovietde

5.2.1 N1IYNAEOUMDBAININT= IAN RAM

NNNYATIEOUMbEM WA Y= 1 RAM ued 6264 wuiafoy ET-BOARD
fogwnyaifiutoyatd 8 Atald nivawdvsounidigndios uazgmwya favedumy
Foruniveyrvsouimbem wed e ki fuund  s=fnvusaouavuniieedn
"RAM GOOD!" uddimbread W fian1yn o rulawaia=inyudeuanumiicesh
“RAM ERROR!" lazUt@anwatinywi1ifinm uiewaafiontasdiaine

5.2.2 Nn1Tnatiov MONITOR ROM

1nmynedoy  udutusunyuweRimodvoo EPRoM 1ved 27256 doduu
ET-BOARD @81 n1ynadousondioniaTd 0000H-1FFFH Ymou 8 Atalud 91nua
N1INGROVANNTANTIvEOUTHGNdY tazTiad i faweduany

5.2.3 NITNAEOUHIUTOINITURAIWNATOY ET-BOARD

N1TMAROUMIAMIWAAUNAYDY 7-SEGMENT vuiafoe ET-BOARD (femnny
nodounky = tfuifusdnvy "s. "Sevinthutetuiierdfetia=ninsuarunamin u&>
=40 LED FLAG Mastinefie 8 @29 Hndniandometamiamdorwwianyyd
awsadotngd  Soninmynedevdannyannnded19gndies

5.2.4 n1ynasoudiduoda
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nynasovAduesauu ET-BOARD 1feneddiavu ET-BOARD Adfignnanzgn
wanugsvuenwres tades pe Knaddiankaliianyudauande1adhution
FonnmynasoudwNYaAYIvEeUId 23 @

5.2.5 MIYNAEBUNTIGU

druronynageuuTedu = 1¥letinrmihduvasiygnuainouraenii fu
Fpnuasaoautruiondgnuitaeativurznae  udrudmdrzesny stz tusenun
SounfudrduyofuaTizogening 4.9 Toafdfe 5.1 Thad  EwyeduTaiddand
ni1 4.5 ah widgmnuidou uazuferirinywirdrvecuyedudouns

5.2.6 MYnesoum Wizodmntan

Tuduvesnynageum = 1ininnymymutiann udnrwazesniimy
Uy ziaardNdeRad R Wioonn Unﬁuﬁoaz1uﬁa:ﬁd1ods:nﬁ1o 3.578 MHz -
3.58 Mz fawidSaidlandnnia 3.55 Mz v o founazuderiinywia
mwilawaa FonAfulvimndirainge v iionnmandnarwd  3INnnadoy

#1700y e 1dod 19gndios

5.3 Yoisuenu=
doua:téuﬂﬁ1ﬂsunsunnﬂ§oazdoouﬂﬁad1aﬂutU04 fisnuaoes 2-80
pdodin (¥ =D uiussn I AvaTeen1 AT ROV L ian 1 Bawanatid  taz3INmY
or2vdeune Ny 1ettonuafindran 1funrmanevesavdouvuiafos BT-BOARD min
=ianvas i1 1diniviados riavaoum taoduhuinii dozeousindu  Sawnyanmd
1m0y WABIIUAs TUTINYUAIUTEINITNAOU  EPROM  n1yaydddoumbuauan
Uyz 1andunaz tduufoyaid nazdiuvovnynadeutidueda  drumynadounyedunas

awiiugwnTaE e oy

5.4 UETIATUMIINNIY

5.4.1 (fieawdr¥ ldow'mmsﬁnmms 1 Fuurowninafurvdou

5.4.2 whidoyatdameduidesnannssaiaga
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2534.

. wawsaadud, aasideutusunsueeuin taeddhe inesivivan, azeimm,

BN, 10%-[oUNITIW, 2533.

} 7 |
. fu davivve, metutadluiasaeuinimes 16 On, Mmavefl 2, nyeinwt,

18y 108U, 2532.

. 0 $vIvIn, nquinaznsuszgndiviastuy ivdived 2-80, nyoinwd,
ﬁtgmqtmﬁu, 2532.

. Syad  funen, Wiavtusiwdived, ngoime,
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FLOH CHART OF MAIN MENU
START

<&
-

Y
CLEAR ﬁSREEN
PRINT NENU ON HON

GOTO SUB

RAN TEST

GOTO SUB

EPRO#t TEST

GOTO SUB

DISPLAY TEST |

GOTO SUB

TEST

GOTO SUB

TEST

GOTG SUB

TEST

KEYBOARD —

SUPPLY F———

FREQUENCY +—»

3V Flow Chart udaotiuyndn (Main Merm)



FLOH CHART OF RAM TEST

{ START )

L 4

70

initial 8255 # 1
A=0UT,B=0UT, ¢=0UT

y

HRITE ©8-FFH
TO RaAN

y

initial 8259 # 1
A=IN,B=0UT,C=0UT

ADDRESS + 1 L4
READ DATA

* FRON RAM

initial 8255 # 2 | YES
A = OUT,B = IN
L. O
L J
#9 BUSREQ DISPLAY DISPLAY
»ERROR” ”RAM GOOD”
¥
ADDRESS=20@0H "
F=0
v
»! (RETURN MENU)

D1SPLAY
"ERROR”

DATA =00-FFH

ADDRESS = 3FFFH

3V Flow Chart N€AINIIAYIVESU RAM



FLOR CHART OF MONITOR EPROM TEST

{ START )

Y

INITIAL 82353 #
A=1N,B=0UT,C=0U

INITIAL 8255 #
“ﬁ=OUT 2

SEND BUSRQ

YES

2!

:

NO
DISPLAY DISPLaY
"ERROR” "EPROM GOODt”

ﬁDDRES%

ADDRESS+1

S
»

-

READ DATA EPROM
STORE IN <(DATA)

B

L4

A 4

(RETURN MENU )

DISPLAY
”ERROR"

3V Flow Chart Ndamsn1sayIvdouweliand EPROM



FLOH CHART OF DISPLAY TESY

L
INITIAL 8253
“{#L ALL QUTPUT
#2 ALL OUTPUT

COLUMN = @

SIND IORQ

y

INITIAL 9255
rr2Boarn

ALL O/P PORT

HAIT for KEY

TV Flow Chart UgayN1¥NYIvHOUNANHEMNWG (7-Segment)



FLOH CHART OF KEYBOARD TEST

{ START ]

———

y
Initial 8255 # 1
A=out,B=ocut,Cz=out
8255 # 2 A=out

A 4
Initial 82955
on ET=BOARD

Cu=zin,Cl=out
“pata=1°"

DATA=DATA+1

[

NO

&
»

¥

Send DATAR to

PORT CL of 82595
on ET-BOARD

A 4
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TWnATLAYI BV W TATAeNR oo nduRindidodu ET-BOARD VERSION 3.5

MENU :

CLEAR:CLS:BEEP:GOSUBT_BL:COLOR13,0

LOCATE 5, 25: PRINT "  i*k&&kkx*x%x MENU **xkkkkkkx M

COLOR 14,0

LOCATE 8,10 : PRINT " "

LOCATE 8,25 : PRINT " "

LOCATE 8,18 : PRINT "1. RAM TEST IN ADDRESS 2000H - 3FFFH "
LOCATE 10,18 : PRINT "2. MONITOR EPROM TEST "

LOCATE 12,18 : PRINT "3. DISPLAY TEST "

LOCATE 14,18 : PRINT "4. KEYBOARD TEST "

LOCATE 16,18 : PRINT "S. SUPPLY TEST "

LOCATE 18,18 : PRINT "6. FREQUENCY TEST"

LOCATE 20,18 : PRINT "7. EXIT "

COLOR 10,0 : LOCATE 23,23 : PRINT " Please Select Number (1-7) "
COLOR 7, 0

A$ = INPUT$(1)

IF A$ = "1" THEN GOTO RAM

IF A$ = "2" THEN GOTO EPROM

IF A$ = "3" THEN GOTO DISPLAY

IF A$ = "4" THEN GOTO KEYBOARD

IF A$ = "5" THEN GOTO SUPPLY

IF A$ = "6" THEN GOTO FREQ1

IF A$ = "7" THEN GOTO XIT

GOTO MENU

REM ##axxaxxxxx This part is supply (VCC) test *rtttxtxsats
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SUPPL.Y :
CLEAR : CLS : BEEP : GOSUB TBL : COLOR 10,0

LOCATE 5, 17 : PRINT " **x VCC VOLTAGE OF 2-80 (+5V) TEST  ***x !

COLOR 7, O

CON1:

OUT &H307, 130 'initial 8255#2 OUT IN OUT
OUT &H304, 255 'send BUSRQ=WR=RD=IORQ=MREQ=1
OUT &H308, 255 'start ADC0804C

SUPPLY1 = INP(&H308) 'get data

SUPPLY2 = (SUPPLY1 * 5.10) / 255

IF SUPPLY2 > 5.09 THEN GOTO ERRSUPP2

COLOR 12,0 : LOCATE 12, 18: PRINT "VCC VOLTAGE OF z-80 CPU = '
PRINT USING "#.##"; SUPPLY2;

PRINT "  VOLTS". : COLOR 7,0

FOR I=1 TO 1000 : NEXT I

IF SUPPLY2 < 4.50 THEN GOTO ERRSUPP1

LOCATE 14,26 : PRINT " "
LOCATE 16,26 : PRINT " "
COLOR 6,0

LOCATE 18,23 : PRINT " VCC VOLTAGE OF Z-80 IS GOOD 1"
COLOR 7,0

XIT1:

COLOR 13,0 : LOCATE 21,30 : PRINT " PRESS 'X' TO EXIT"
COLOR 7,0

B$=INKEY$ : IF B$="X" OR B$="x" THEN GOTO MENU

GOTO CON1

ERRSUPP1:

IF SUPPLY2 < 1 THEN GOTO ERRSUPP2



LOCATE 18,23 :

LOCATE 14,26 :

COLOR 5,0

LOCATE 16,26 :

COLOR 7,0
GOTO XIT1

ERRSUPP2:

LOCATE 16,26 :

LOCATE 18,23 :

COLOR 11,0

LOCATE 14,26 :

COLOR 7,0

GOTO XIT1

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

l|(
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' VCC(+5V) ERROR ! "

NO SUPPLY VOLTAGE !! )"

REM  #a#asaxaxax This part is FREQUENCY TEST #A#AZXAXAXX

FREQI1 =

CLEAR : CLS :

LOOPFREQ:

LOCATE 14,26 : PRINT "

COLOR 10,0

BEEP : GOSUB TBL

LOCATE 5,20:PRINT " #*** FREQUENCY ( CLOCK ) TEST **x "

COLOR 7,0

LOOP1:

FREQL = INP(&H305)

FREQ2 = (FREQ1 * 2) / 100

'get data

IF FREQ2 > 5 THEN GOTO ERRFREQ2

COLOR 12,0

: LOCATE 12,25: PRINT "FREQUENCY = ";

PRINT USING "i#.##"; FREQ2 ;



PRINT " MHz." : COLOR 7,0

IF FREQ2 < 3.40 THEN GOTO ERRFREQL

LOCATE 16,26: PRINT " "
LOCATE 14,26: PRINT " , "
COLOR 6,0

LOCATE 18,26: PRINT "FREQUENCY GOOD ! "

COLOR 7,0

XI1T2:

COLOR 13,0 : LOCATE 22,25: PRINT " Press 'X' To Exit"
COLOR 7,0 : D$=INKEY$

IF D$="X" OR D$="x" THEN GOTO MENU

GOTO LOOPFREQ

ERRFREQ1 :

IF FREQ2 < 1 THEN GOTO ERRFREQ2

LOCATE 14,26 : PRINT " "
LOCATE 18,26 : PRINT " "
COLOR 5,0

LOCATE 16, 26: PRINT "FREQUENCY ERROR !"

COLOR 7,0

GOTO XIT2

ERRFREQ2:

LOCATE 18,26 : PRINT " "
LOCATE 16,26 : PRINT " "
COLOR 11,0

LOCATE 14, 26: PRINT " ( NO FREQUENCY !! )"
COLOR 7,0

GOTO XIT2



REM xAXXARXAXAX  This part is DISPLAY TEST *AAxAAAXARAXRX
DISPI.AY :

CLEAR : CLS : BEEP : GOSUB TBEL

COLOR 10,0

LOCATE 5, 21: PRINT " **%xx%xxx%x TEST DISPLAY ****kxkxx "
COLOR 12,0

LOCATE 8, 18 : PRINT " Please any key to test display ..... "
COLOR 7,0 : A$ = INPUT$(1)

LOCATE 8,18 : PRINT " "

COLOR 6,0

LOCATE 12,18 : PRINT " TESTING DISPLAY NOW....... "

COLOR 7,0

OUT &H303, 128 'int.8255#1 all o/p port
OUT &H307, 128 'int.8255#2 all o/p port
OUT &H304, 254 'send BUSRQ=0

NOPORT=3: MAGG=128: GOSUB DISWR1 'int.U8 on et-board all o/p

NOPORT=1: MAGG=255: GOSUB DISWR1 ‘'send data FFH (rumber 8)

CONDISP:

NOPORT=2: MAGG=0: GOSUB DISWR : PLAY "C" ‘enable column 0
NOPORT=2: MAGG=1: GOSUB DISWR : PLAY "D" 'enable column 1
NOPORT=2: MAGG=2: GOSUB DISWR : PLAY "E" 'enable column 2
NOPORT=2: MAGG=3: GOSUB DISWR : PLAY "F" 'enable column 3
NOPORT=2: MAGG=4: GOSUB DISWR : PLAY "G" 'enable column 4
NOPORT=2: MAGG=5: GOSUB DISWR : PLAY "A" 'enable column 5
NOPORT=2: MAGG=6: GOSUB DISWR : PLAY "B" 'enable column 6
COLOR 12,0

LOCATE 12, 18 : PRINT " TEST COMPLETE.........

BEEP : COLOR 14,0
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LOCATE 20,24 : PRINT " Please any key to menu..... "
COLOR 7,0 : A$ = INPUT$(1)

NOPORT=1: MAGG=0: GOSUB DISWR1 'clear 7-segment

OUT &H304, 1 'send BUSRQ=1

GOTO MENU

DISWR:

OUT &H301, NOPORT 'select number port
OUT &H300, MAGG 'send data

OUT &H304, 38 'send BUSRQ=WR=IORQ=0

FORI =1TO 8 : NEXT I

OUT &H304, 254 'send BUSRQ=0, WR=IORQ=1
FOR DELAYT = 1 TO 800 : NEXT DELAYT

RETURN

DISWR1:

OUT &H301, NOPORT

OUT &H300, MAGG

OUT &H304, 38

OUT &H304, 254

RETURN

REM AXXAX XX XXX RR MS mrt is RAM TEST AAXAXZAXAXAXEZRE R XAR X
RAM:

CLEAR : CLS : BEEP : GOSUB TBL

COLOR 10,0

LOCATE 5,25 : PRINT " x*xxxx RAM TEST X**x%xx !

COLOR 3,0

LOCATE 8,20 : PRINT " TEST IN ADDRESS 2000H - 3FFFH..."

COLOR 12,0 : LOCATE 11,22 : PRINT " address "



LOCATE 13,22 :

LOCATE 15,22

LOCATE 17,22 : PRINT "

COLOR 6,0

COLOR 13,0

LOCATE 20,32 : PRINT " Press 'X' to Exit"

REM
OouT
ouT
OouT
OUT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
OouT
OuT
ouT
RAM
ouT
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PRINT " data write :"
: PRINT " data read :"
status "

: LOCATE 22,10 : PRINT "JUST MOMENT PLEASE. ."

: COLOR 14,0

xxxx% CHECK RAM CONNECTION **#*%*

&H307,128
&H303,128
&1304,62
&1302,32
&H301,0
&H304,30
&H300,0
&H304,22
&H304,62
&H303,144
&H307,128
&H304,252
&H301,0
&H302,32

&H304,24

= INP(&H300)

&H304,252

'HIGH ADDRESS

'LOW ADDRESS

IF RAM = &HFF THEN GOTO NORAM

REM

FA=0 :

'initial 8255#1 out,out,out
'initial 8255#2 out,out,out

'busreq and dir=1

'send address

'send mreq

'send data

'send wr=low

'send wr=high

'initial 8255#1 in,out,out
'initial 8255#2 out,out,out

'send dir and busreq = low

'send address

'mreq and rd = low
'get data

'mreq and rd = high

** This Part is Write Data to RAM **

ADD = 8192

FOR ADDH = 32 TO 63
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FOR ADDL = 0 TO 255

QUT &H307,128 'initial 8255 1 out,out,out
OUT &H303,128 'initial 8255 2 out,out,cut
OUT &H304,62 'hureq and dir=1

OUT &H302,ADDH ‘'HIGH ADDRESS

OUT &H301,ADDL 'LOW ADDRESS 'send address
OUT &H304,30 'send mreq
OUT &H300,ADDL 'send data
OUT &H304,22 'send wrlow
OUT &H304,62 'send wr high

LOCATE 11,41 : PRINT HEX$(ADD);"H"
LOCATE 13,43 : PRINT HEX$(ADDL);"H"
R$=INKEY$

IF R$="X" OR R$="x" THEN GOTO RAMEXIT

REM ** This Part is Read Data from RAM **

OUT &H303,144 ' initial 8255 1 in,out,out
OUT &H307,128 ' initial 8255 2 out,out,out
OUT &H304,252 ' send dir low and busreq

OUT &H301,ADDL

OUT &H302,ADDH ' send address

OUT &1304,24 ' mreq low and rd low
RAM = INP(&H300) ' get data

OUT &H304,252 'mreq and rd high

LOCATE 15,43 : PRINT HEX$(RAM);'"H"
ADD = ADD + 1

IF RAM <> ADDL THEN RAMERR
RAMLOOP:

COLOR 14,0



NEXT ADDL : NEXT ADDH

COLOR 6,0

LOCATE 17,40 : PRINT " RAM GOOD! " : BEEP

IF FA>O THEN LOCATE 17,40 : PRINT " RAM ERROR ! " : BEEP
COLOR 7,0

LOCATE 20,20 : PRINT " "
LOCATE 22,10 : PRINT " "
COLOR 5,0

LOCATE 22,25 : PRINT " Please any key to memu....... "

A$ = INPUT$(1)

OUT &H304,1

GOTO MENU

RAMERR:

FA=FA+1

LOCATE 22,10 : PRINT " "

COLOR 4,0 : LOCATE 17,40 :PRINT " RAM ERROR ! " : BEEP
COLOR 6,0

LOCATE 20,20 : PRINT " Do You Want To Continue (Y/N)?__Y"
COLOR 18,7 : LOCATE 20,53 : PRINT "Y" : COLOR 14,0

A$ = INPUT$(1)

IF A$="N" OR A$="n" THEN GOTO RAMEXIT

LOCATE 20,20 : PRINT " "
COLOR 18,7: LOCATE 22,10 :PRINT "JUST MOMENT PLEASE.."
COLOR 5,0 : LOCATE 20,32 : PRINT " Press 'X' to Exit"
GOTO RAMLOOP

NORAM:

BEEP : COLOR 18,7 : LOCATE 17,40 : PRINT " RAM NOT CONNECTED !!"

COLOR 7,0

84
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LOCATE 22,10 : PRINT " "

LOCATE 20,20 : PRINT " PRESS ANY KEY TO MENU "
K$ = INPUT$(1)

RAMEXIT:

OUT &H304,1

GOTO MENU

REM AararprAARARAE This part is KEYBOARD TEST AAraxa*xaxaxas
KEYBOARD:

CLEAR : BEEP : CLS

KEYCONT :

COLCR 14,1

LOCATE 3,17 :PRINT" TEST KKYBOARD "

COLOR 11,0

LOCATE 5,17 :PRINT " "

LOCATE 6,17 :PRINT "| C D E F REG MON ("

LOCATE 7,17 :PRINT " "

LOCATE 8,17 :PRINT " "

LOCATE 9,17 :PRINT "| 8 9 A B DATA| |STEP|"

LOCATE 10,17 :PRINT " "

LOCATE 11,17 :PRINT " "

LOCATE 12,17 :PRINT "| 4 5 6 7 RUN INC "

LOCATE 13,17 :PRINT " : "

LOCATE 14,17 :PRINT " "

LOCATE 15,17 :PRINT "| O 1 2 3 FUNC| |DEC |"

LOCATE 16,17 :PRINT " "

COIOR 2,0 : LOCATE 22,30 : PRINT " Press 'Q' to MENU "

COLOR 6,0
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LOCATE 19,28 :PRINT" TESTING KEYBOARD NOW !"

CUT &H303,128 : OUT &H307,128 : OUT &H304,254

NOPORT = 3 : MAGG = 136 'initial 8255 on ET Cl =out,cu = in
GOSUB KEYLOOP1
NOPORT = 2 : MAGG = 0 ' gend data 00 to port C on ET board

GOSUB KEYLOOP1 : GOSUB KEYLOOP2
COLOR 0,7

IF ODD

96 THEN LOCATE 15,18 :PRINT " O ":PLAY "G4MN"

IF ODD = 80 THEN LOCATE 12,18 :PRINT " 4 ":GOSUB DELA:PLAY "Gg"
IF ODD = 48 THEN LOCATE 9,18 :PRINT " 8 ":PLAY "MLO3E"
NOPORT = 2 :MAGG = 1 :GOSUB KEYLOOP1 :GOSUB KEYLOOP2

IF ODD = 96 THEN LOCATE 15,26 :PRINT " 1 ":PLAY "L8D"

IF ODD = 80 THEN LOCATE 12,26 :PRINT " 5 ":GOSUB DELA:PLAY "E"
IF ODD = 48 THEN LOCATE 9,26 :PRINT " 9 ":GOSUB DELA:PLAY "G"
NOPORT = 2 :MAGG = 2 :GOSUB KEYLOOP1 :GOSUB KEYLOOP2

IF ODD = 96 THEN LOCATE 15,34 :PRINT " 2 ":GOSUB DELA:PLAY "D4"
IF ODD = 80 THEN LOCATE 12,34 :PRINT " 6 ":GOSUB DELA:PLAY "D"
IF ODD = 48 THEN LOCATE 9,34 :PRINT " A ":GOSUB DELA:PLAY "E"
NOPORT = 2 :MAGG = 3 :GOSUB KEYLOOP1 :GOSUB KEYLOOP2

IF ODD = 96 THEN LOCATE 15,42 :PRINT " 3 ":GOSUB DELA:PLAY "C"
IF ODD = 80 THEN LOCATE 12,42 :PRINT " 7 ":GOSUB DELA:PLAY "E"
IF ODD = 48 THEN LOCATE 9,42 :PRINT " B ":PLAY "GMBMN"
NOPORT = 2 :MAGG = 4 :GOSUB KEYLOOP1 :GOSUB KEYLOOP2

IF ODD = 96 THEN LOCATE 15,50 :PRINT "FUNC":GOSUB DELA:PLAY "D"
IF ODD = 80 THEN LOCATE 12,50 :PRINT "RUN ":GOSUB DELA:PLAY "G"
IF ODD = 48 THEN LOCATE 9,50 :PRINT "DATA":GOSUB DELA:PLAY "D"
NOPORT = 2 :MAGG = 5 :GOSUB KEYLOOP1 :GOSUB KEYLOOPZ

IF ODD = 96 THEN LOCATE 6,18:PRINT " C '":PLAY "MNMBT64L803D"
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IF ODD = 80 THEN LOCATE 6,26 :PRINT " D ":GOSUB DELA:PLAY "E"
IF ODD = 48 THEN LOCATE 6,34 :PRINT " E ":GOSUB DELA:PLAY "D"
NOPORT = 2 :MAGG = 6 :GOSUB KEYLOOP1 :GOSUB KEYLOOP2

IF ODD = 96 THEN LOCATE 6,42 :PRINT " F '":GOSUB DELA:PLAY "E"
IF ODD = 80 THEN LOCATE 6,50 :PRINT "REG ":GOSUB DELA:PLAY "O2ALS"
IF ODD = 48 THEN LOCATE 9,58:PRINT "STEP":GOSUB DELA:PLAY "E"
NOPORT = 2 :MAGG = 7 :GOSUB KEYLOOP1 :GOSUB KEYLOOP2

IF ODD = 96 THEN LOCATE 15,58:PRINT "DEC ":GOSUB DELA:PLAY "MLD"
IF ODD = 80 THEN LOCATE 12,58:PRINT "INC ":GOSUB DELA:PLAY "C"
IF ODD = 48 THEN LOCATE 9,58:PRINT 'MON "

B$ = INKEY$

IF B$ = "q" OR B$ = "Q" THEN GOTO QUITKEY

GOTO KEYCONT

KEYLOOP1 :

OUT &H303,128 : OUT &H301,NOPORT

OUT &H300,MAGG : OUT &H304,38 : OUT &H304,254

RETURN

KEYLOOP2:

OUT &H303,144 : OUT &H301,2 : OUT &i304,40

PFORI =1 TO 300 : ROAD = INP(&H300) : NEXT I

ODD = ROAD AND 112 ! stay bit 4,5,6 in c upper

OUT &H304,254

RETURN

DELA:

FORI =1 TO 100 : NEXT I

RETURN

QUITKEY:

OUT &H304,1 : COLOR 7,0



GOTO ‘MENU

REM ##aaxaxxar This part is the TABLE Of all part *#*axxaxxixix

THL:

CLS :

COLOR 11,0

LOCATE 2,9 :PRINT "

LOCATE 3,9
LOCATE 4,9
LOCATE 5,9
LOCATE 6,9
LOCATE 7,9
LOCATE 8,9
LOCATE 9,9
LOCATE 10,9:
LOCATE 11,9:
LOCATE 12,9:
LOCATE 13,9:
LOCATE 14,9:
LOCATE 15,9:
LOCATE 16,9:
LOCATE 17,9:
LOCATE 18,9:
LOCATE 19,9:
LOCATE 20,9:
LOCATE 21,9:
LOCATE 22,9:

LOCATE 23,9:

LCOLOR 7,0 :

:PRINT
:PRINT
LPRINT
:PRINT
:PRINT
:PRINT

:PRINT

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

PRINT




XIT:

CLS : LOCATE 2,10 :PRINT "EXIT TO DOS....... "

END
REM AARRXAXARE Thig Part is EPROM TEST *AAAXARXARAXRX
EPROM

CLEAR : CLS : GOSUB TBL

COLOR 14,0

LOCATE 5,24 : PRINT "***x* MONITOR EPROM TEST ***%x!!
LOCATE 6,24 : PRINT " ADRESS 0OOOH-1FFFH "
COLOR 11,0

LOCATE 11,21 : PRINT " address :"

LOCATE 13,21 : PRINT " data read :"

LOCATE 15,21 : PRINT " ref. data :"

LOCATE 17,21 : PRINT " status M

COLOR 12,0 : LOCATE 22,10 :PRINT "JUST MOMENT PLEASE.."
REM ***xx CHECK EPROM CONNECTED *****

OUT &H303,144 : OUT &H307,128 : OUT &H304,252

OUT 8&H302,0 'high address
OUT &H301,0 'low address

OUT 8&H304,24 'send RD=MREQ=LOW
EPM = INP(&H300) 'get data

OUT &H304,252

IF EPM = &HFF THEN GOTO NOEPM

OUT &H303,144 : OUT &H307,128 : OUT &H304,252
F=0 : ADD=0

COLOR 6,0 : LOCATE 20,32 : PRINT " Press 'X' to Exit"

FOR ADDH = 00 TO 31



FOR ADDL = 00 TO 255

olr &H302,ADDH 'high address
OUT &H301,ADDL 'low address
OUT &H304,24 'send RD=MREQ=0
EPM = INP(&H300) 'get data

OUT &H304,252

READ CMP : COLOR 14,0

LOCATE 11,41 : PRINT HEX$(ADD);"H"

LOCATE 13,42 : PRINT HEX$(EPM);"H"

LOCATE 15,42 : PRINT HEX$(CMP); "H"

E$=INKEY$

IF E$="X" OR E$="x" THEN GOTO XITEPM

IF EPM <> CMP THEN EPMERR

EPMCONT :

ADD=ADD+1

NEXT ADDL : NEXT ADDH

COLOR 5,0

LOCATE 17,40 : PRINT "EPROM GOOD! " : BEEP

IF F>0 THEN LOCATE 17,40 : COLOR 4,0 : PRINT "EPROM ERROR! "
COLOR 7,0

LOCATE 22,10 : PRINT " "

COLOR 10,0

LOCATE 22,25 : PRINT " Please any key to menu..... "
COLOR 7,0

LOCATE 20,20 : PRINT " "
LOCATE 20,32 : PRINT " h "

A$ = INPUTS$(1)

OUT &H304,1 : CLS



GOTO MENU

EPMERR:

F=F+1

LOCATE 22,10 : PRINT " "
COLOR 4,0

LOCATE 17,40 : PRINT "EPROM ERROR! " :BEEP

COLOR 13,0

LOCATE 20,21 : PRINT "Do You Want To Contine (Y/N)?__Y"
COLOR 18,7 : LOCATE 20,52 : PRINT "y" : COLOR 7,0
EP$=INPUT$(1)

IF EP$="N" OR EP$="n" THEN GOTO XITEPM

LOCATE 20,21 : PRINT " "
COLOR 2,0 : LOCATE 22,10 :PRINT "JUST MOMENT PLEASE.."
COLOR 13,0

LOCATE 20,32 : PRINT " Press 'X' to Exit"

GOTO EPMCONT

NOEPM:

BEEP : COLOR 28,0

LOCATE 17,35 : PRINT " EPROM NOT CONNECTED !! *
LOCATE 20,21 : PRINT " PRESS ANY KEY TO MENU "
COLOR 7,0 : LOCATE 22,10 : PRINT " "
M$ = INPUT$(1)

XITEPM:

RESTORE : CLEAR : GOTO MENU
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REM #* This Part is DATA of PROGRAM MONITOR (VERSION 3.5) ****%

DATA &HAF,&H3D,&HO00,8H20 ,8HFC, 8HC3, &HD4 , &HOO , &HF5 , &H3E
DATA &HOO,&H32,8H5B,&H3F ,&H18, &H2E, &HFE ,&H48 , 8HDO , &HES
DATA &HCS,&HC3,8HAF ,8H05, 8HF5 , &H3E, &HO1 , &H32, 8H5B, &H3F
DATA &H18,&HLE,&HES,&H2A ,&HDO ,8H3F,&HE3 ,&HCY, &H10,8H91
DATA &HES,8H2A,&HD2,8H3F ,8HE3,8HCO, &HO0 ,&HOO , &HES , &H2A
DATA &HD4,&H3F,&HE3,&HC,8H35,8H17 ,8HES ,8H2A , &HD6 , &H3F
DATA &HE3,&HC9,&HF1,&HDD,&H22 ,8H9C, 8H3F ,&HDD, 8HEL , &HDD
DATA &322 ,8H96 ,&H3F ,&HED,&H73,8H98 , 8H3F,8H31 ,&8HBO, &H3F
DATA &HD9,8HES ,&HD5 ,&HC5 , 8HD9, 8HO8 , 8F5 , 8H08 , &HES , 8HDS
DATA &HC5 ,&HF5 ,&HFD, &HES , &HED, 8H57 , 8432 ,8HOB , &H3F , &HC3
DATA &HB83,&HO00,&HES,8HF5 ,&H21 ,8HFD, 8H3F , 8HCB, 8H56 , &H20
DATA &HO6 ,&HF1,&H2A ,&HDS , 8H3F ,8HE3 ,8HCY , &HCB, &H96 , 8H3E
DATA &HO2,8&H32,8&H5B,&H3F,&HF1 ,8H21 ,8H3F, &HOO , &HE3 , SHED
DATA &H45,8&H3E,&H00,8HE2,8H8A ,8H00 ,8H3E, &HO04 , &H32, 8H9A
DATA &H3F,&H31,8H38,8H3F,&H3A,8H5B, 8H3F , &HFE, &HO1 , &HCA
DATA SHES,&HO3,&HFE,&H02,8H28, 819 8421 , 8HFD , &H3F , &HCB
DATA SH4E,&H28,8&H19,8HCB,8HSE, 8H2A , 8H96 , 8H3F , 8H2B, 822
DATA &H96,8H3F,&H2A,&HDA ,&H3F ,&H3A ,8H5C , 8H3F ,8H77 ,8H18
DATA &HO7,&H21,8&HS5D, 8H3F,8H35,4HC2 ,&H43 ,8H05 , 8H2A , &HI6
DATA 8H3F,&H22,8HEF ,&H3F ,&HCD,8H67 84417 ,&H21 , 8H00 ,4HO00
DATA &H22,&HEB,&H3F,&H3A,&HAO,8H3F ,&H32, &HED , 8H3F , 8HC3
DATA &HOO,&HO3,&H21,8H00,&H40,8H2B, HTC , &HB5 , 8H20 , &HFB
DATA &H31,8&H38,8&H3F,&H3E,&H88,8HD3,8H03 ,&HED , 8H56 , &H3A
DATA &HFE,&H3F,&HFE ,&HA3,&H20 ,8H4F ,&H3E,8H07 ,&HD3 , &HO2
DATA &HDB,&HO2,8HE6 ,&H70 ,&HFE, &H70 ,&H28 , &H1E , &H57 , &HDB
DATA &HO2,&HE6,&H70,8HFE,8H70 ,8H20 , 8HF8 ,8HTA , 8HFE,, &H60

DATA &HC2,8&H11,8HO01,8HAF,&H3D,8&H20,8HFD,8H32 ,8HFE, 8H3F
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DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA

8HC3,&H00, 8HO00 , 8HFE,, &H50 , &HCA, 8H79, 8H02, &H21 , &HFD
8H3F, &HCB, 8HAR, 8H28 , &H09 , 8HCB, 8HSE , &H2A , 8HDA , SH3F
8H3A,&H5C, 8H3F , 8H77 ,&H3A , 8H59 , 8H3F , 4HFE , &HO1 , SHCA
8300, &H20 , 8HFE, 8H02 , &HCA , 8H00 , 840 , &HFE , &H03 , $HCA
&HOO , &H60 , 8HC3 , 8HE2 , 8H02 , &H06 , &HO0 , &HCD , &HE3 , &H18
&H06 , 8HFF , 8HOE , &H36 , 8H21 , 8H00 , 8H40 , &HCD, &H6C , &H18
SHOE, &H24 , 821 , 8H00 , &H70 , 3HCD, 8H6C, &H18 , &HCD, &HD8
gH18,8H21,8H6D, 8H1E, 8HOE , &H05 , 8456 , 8HCD , &H66 , &HO2
8123, 8HOD , 8H20 , &HF8 , &HO6 , &H80 , 8HCD , 4H97 , &H18 , SHOE
&HOS , &H16 , 8HO00 , &HCD , 8H66 , &H02 , ZHOD , &H20 , &HF8 , ZH3A
8H58 , 8H3F , SHFE, 8HA3, &H20 , &H3B, &H21 , 8HFD , &H3F , &HCB
8HOE, 8HCD, 8HOD, 8H1A , &H3A , &H57 , 8H3F , &HBA , &H28 , &H05
8HCD, &H53,&H19, 8118 ,8H03 , &HCD, &H57 , &H19 , &H2A , &H55
8H3F, 8H7C, 8HBS , 8128, 8H1E, &H21 , 8HFD, 8H3F , &HCB, &HE6
8H06 ,8H73,8H21 ,8H00 , &H00 , &HCD , &HE1 , 8H17 , &HED , &H5B
8355 , 8H3F , SHAF , 8HED , &H52 , 8120 , 8HEF , 8HDB, &H02 , &HE6
8H70, &HFE, &H70, 8420 , 3HF8 , 8H21 , 8HO00 , &H3F , &H11 , &HO1
8H3F ,8HO1 , &HFF , 8H00 , &HAF , &H77 , &HED , 8HBO , &H3E , &HFO
&H32, 8HFF , &H3F, 8421, &HO0 , 8420 , 8422, &HDC, &H3F , SH3E
8HO1,8H32,8HE6 , 8H3F , &313E, &H96 , &H32, 8452 , &H3F , &H3E
8H80, &H32, &H54 , 8H3F , 8H21,8H20 , &H3F , &H22 , &HI8 , BH3F
8H21,8H00, 8420 , 8H22 ,8H96 , 3H3F , 8421 , &HO8 , &HO0 , &H22
&HD6 , H3F , &H3E, &H04 ,&H32 , &H9A , 8H3F , 8HCD, &HDS, &H18
8H21,&H6D, 8H40 , &H22 ,8HET , &H3F , 8421, 8HE9 , 8H3F , &H36
8H3F,8H23 ,&H3A , 8HFF , &H27 , 8HFE, 8HA3, &120 , 8HO03, 8H36
&HO6 ,&H23 ,&8H3A , 8HFF , &H47 ,8HFE , 8HA3 , &H20 , &H03 , &H36
H5B,8H23, 8H3A , &HFF , &H67 , 8HFE , 8HA3, &H20, &HO2, 8H36

&HAF ,8H3A, &HEA , 8H3F , 8HFE, 8H00 , 8H28 , &H2F , &H21 , 8H50
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&HOi,&HES,&HCD,&HA?,&H18,&HE1,&H2B,&H7C,&HBS,&H28
8H2A ,&H3A, &HFB,8H3F , 8HFE , &HFF , &H28 , &HEF , &HCD , &H85
8H17,8H21,8HE9 , 8H3F , &HO6 , &HO4 , &HBE, &H28 , 8HO5 , &H23
&H10,8HFA, 818, 8HDC, 8H3A , 8HFB, 8H3F, &H32, 8H59 , 8H3F
8HO06 ,&H00 , 8HCD, 8HE3 , &H18 , &H3E, &HA3 , 8H32 , 3HFE , &H3F
&HC3,&H89,8H1F , &H3A , &HEA , 8H3F , &HCD, &H5A , &H17 , &H32
8H59, 8H3F, &H18 , 8HED, &HES , 8H21 , 8HEC, &H3F , 8HO6 , &HO6
8HTE,&H72,8H57 ,&H2B, &H10, &HFA , &HO6 , &H08 , &HCD, &HI7
8H18,&HE1 ,8HC9, &H3A , 8HFE, 8H3F , &HFE, &HA3 , 8128, &HOA
8H3E, 8HF0,8H32, &HFF , &H3F, &H21 , 8HFD, &H3F , &HCB, &HIR
8HCD, &HDS, &H18, 821 , 8HFD, 8H3F , &HCB, &HE6 , &H2A , &H26
8HO0, 8422, &HEF , &H3F , &H3A, &H37,&H00 , &H32 , $HF1 , 8H3F
&HCD, 8H67,8H17 ,8H06 , &H80 , 8HCD , &H97 , &H18 , 8421 , &HOO
&H17,8H22, 8HEF , 8H3F , &HES , 8HCD , &H67 , &H17 , &H21 , 8HOO
&HO0, &H22,8HE7 , &H3F , &H22 , 8HEB, &8H3F , &HCD, 8185, 8H16
&HE1,8HBD,&HC2,8H38 ,8H19, &H2C , &H25 , 8420 , SHE4 , &H21
8HE7,&H3F, &HO01 , &HFF , &HO7 ,8H71, 8323, &110 , 8HFC , &HCD
8H85, &116 , &HCD, 8HDS , &H18, &H21 , &H00 , &H20 , &H11 , 8H1F
8H3F,&HCD, &H17,&H1A , &HCD, &H57 , &H19, &H76 , &HCD, &HD8
&H18,8H06 ,&H15, 8HCD , &HE3 , 8H18 , &H3E, &H40 , 8H32, &HR7
8H3I, 8H18 ,8HOF , &H22 , &HEF , 8H3F , &HCD, &H67 , &H17 , &H21
8HOQ, 8HO0, 8422 , 8HEB, 8H3F, &HCD , 8H57 , &H19 , &H31, 8338
8H3F,&H21 ,8HFD, &H3F , &HCB, 8HE6 , 8HCD , &85 , &H16 , &HCB
8HA6 , &HFE, &H10 , 8H28 , 8122, 8HFE , &H12 , 8HCA , &HCB, 8H04
&HFE,&H14 ,8HCA ,&H82 ,8H03 , 8HFE, &H15 , 8HCA , 8H2D , &HO05
8HFE, 8116, &HCA , 8HE5 , 8103 , &HCD , 8190, &H17 , 8HAF , B8
&H20,&HD4 , 8H3E, &40, &H32, 8HE7 , &H3F , &H18 , 8HCD, &H31

&H38,8H3F ,&H11,8H72,&H1E,&HO1 , &HO5, &HO1 , &HCD , 8HSB
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&H18,8H21 ,&HFD, &H3F , 8HCB, &HE6 , &HCD , 8185 , &H16 , &HCB
&HAG6 , &HFE, 8310 ,&H28 , 8H1C , &HFE , &H12 , 8HCA , 8HDB, 104
SHFE , 8414 ,&H28 , &H3C , 8HFE, 815, &8HCA , 813D, &HO5 , 8HFE
8H16 ,8HCA ,8H10,8H04 , 8HFE , 8H11 ,84H30, &HDB, &H21, &H2D
&H1E,&H18, 8HOF ,8H3E, 8H5B, &H32 , &HEB , &H3F , &HCD , 8485
816 , 8HFE, 8410, 8H30 , 8HF4 ,8H21 , 814D, &H1E , 8147, &HCD
&HAD, &H19, 8H7C, 8HB5 , 8HCA , 8HE2 , &H02 , &HE9 , &H3A , 8HE7
&H3F , 8HFE, &H40, &H28 , &H09 , 8HCD, &H3C , &H17 ,&H2A , &HEF
&H3F,&H22, 8HDC, &H3F , &HCD , 8HD8, &H18 , &H31 , 8H38 , &H3F
&HDD, &H2A , 8HDC, &H3F , 8HDD , &H22 , HEF , SH3F , &HDD, 8H7E
&HOO, &H32, 8HF1 ,&H3F,&HCD, &H67 ,&H17 ,&H3A , &HEA , 8H3F
8HF6,8H80,8H32, 8HER , 8H3F , 8HCD, &H85 , 4116 , &FE, 814
8328 ,8HE4 , 8HFE,&H11 ,8H28 , 8H25 , 8HFE , &H13 , &H28, &H1D
8321 ,&HEB, 8H3F , &HCD , 8HCF , 817 , &H38 , &HE9 , &HCD, &H3C
&H17,8H3A, 8HF1 , 8H3F , 8HDD, 8477, &H00 , &H57 , &HDD, &HTE
&HOO, 8HBA , 8420, &HC4 , 8HO6 , 815, &HCD, &H97 , 8118, &HDD
&H23,8H18 ,8HBB, &HDD, 8H2B, 8118 , &HB7 , 8H3A , 8HE7 , 8H3F
SHFE, 83140, 8H28 , &H24 , 8HCD , 8H3C, &H17 ,&H3A,, &HFO , EH3F
SHE6 , 8HFO , 8HOF , 8HOF , 8HOF , 8HOF , &HFE, 83104 , 8H38 , &H14
8HD6 , 8H03 , &H87 , &H16 ,&H00 , &HSF , &HDD , 8H21 , &H96 , 8H3F
HDD, 8H19, 8HFD, &H21 ,8H1C, &H1F , 8HFD, &H19, 8318, &HOB
&H31,8H38,&H3F, &HDD , &H21 ,&H96 , &H3F , 8HFD , &H21 , &H1C
&HIF,&H3A,8HAO, 8H3F ,&H32 , &HED, 8H3F , &HCD , &HAB, &H04
&HTD, 8HF6 , &H80 , &HEF , &H22 , 8HEB, &H3F , &HCD, 8485, &H16
8HFE,8H11,8H28,8H11 ,8HFE, 813 ,8H28 , &H27 , &H21 , &HET7
8H3F, 8HCD, &HCF, 8H17 ,8H38 , 8HED , HCD , &HBE, 8104, 818

SHDE, 8101, &H96 , &H3F , &HCD, &HEA , 8H18 , &H28 , &HOA , &HDD

DATA &H2B,&HDD,&H2B,&HFD,8H2B,8HFD, &H2B, 8H18, &H08, &HDD
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&H21,8HAE, 8H3F , 8HFD, &H21 ,&H34 , &H1F , &HCD, &HAB, &HO4
SHTC,8HF6 ,8H80,8H67 , &H22 , &HEB, &H3F , &HCD, 8H85, &H16
8HFE, &H11 , 8428, &HB3 , &HFE, &H13 , &H28 , &H1B, &H21 , 3HE9
&H3F, 8HCD, &HCF, &H17 ,8H38 , S8HED , 3HCD , &HBE, 8H04 , 801
&HAO, 8H3F, 8HCD, &HEA , &H18 , &H20 , 8HDS , &HDD , &HTE, &H00
8H32, 8HED, 8H3F, 8H18 , &HDO , &HO1 , 3HAR,, &H3F , 8HCD , &HEA
8H18,&H28 , 8HOB, 8HDD , 8423, &HDD , &H23 , HFD , &H23 , 8HFD
8H23,8HC3, &H21 ,8H04 , &HDD, &H21 , &H96 , 8H3F , 8HFD, &H21
SH1C,8H1F, 8HC3,&H1B, &H04 , 8HDD, &H6E , &H00 , &HDD , 8H66
8HO1,8H22 ,8HEF , 8H3F, &HCD, 8H67 , &H17 , &HFD , 3H6E , &HOO
8HFD, &H66 ,8HO1 ,&HC9 , 8HCD , 8H3C , &H17 , &H2A , 8HEF , 8H3F
&HDD, 8H75 ,8H00 , &HDD, &H74 , 8HO1 , 8HC9 , &H3A , &HE7 , 8H3F
8HFE,8H40 ,8H28 ,8H09 , 8HCD , &H3C , &H17 , &H2A , &HEF , 3H3F
8H22,8H96 , &H3F, &H2A , 8H96 , 8H3F , SHTE , 8HFE , &H00 , 8H20
8H06 , 8HCD, &H53 , 8H19 , &HC3, 8HE2, &HO02 , 8HDD, 8H2A , 496
8H3F, 8HED, 8H4B, &HDA , 8H3F, &4HCD , &HEA , 818, &H30 , 8HOE
321, 8HFD, 8H3F, &HCB, &HCE, &H2A , &HDA , &H3F , 8HTE , 8H32
8H5C, 8H3F, 8436 , &HCF , 8H2A , 8HIA , 8H3F , &HTC, 8HED , &H47
&rms,mcn,mss,me,&no1,m,sa{31,sa{9c,msr,&rmn
&HE1 , 8HFD, 8HR1 , &HF1,&HC1 , &HD1 , &HR1 , &HO8 , &HF1 , &HO8
&HD9,8HC1 ,&HD1 , 8HR1 , &HD9, &8HED , 3HTB, 8H98 , 8H3F , 8HES
&H2A , 8H96 , 8H3F, HR3, &HC9, &H3A , &HE7 , 8H3F , &HFE , &H40
8H28, 8H09 , &HCD, 8H3C, &H17, &H2A , 8HEF , 8H3F , &H22 ,8H96
8H3F ,&H3A , &HE6 , 8H3F ,8H32, &H5D, &H3F , &HAF , &HCB, &HDF
8HD3,&HO2 , &H21 , &HFD , 8H3F , &HCB, &HD6 , &H18 , 8HB5 , &HD5

&H21 ,&H9D,3H1D, &H47 ,&HCD,&HAD , &H19,&HD1 , &HC1 , 8HE3

DATA &HC9,8HCD,&HD8,8H18,8H21 ,8HFD ,&H3F, &HCB, &HSE, &H28

DATA &HO7,8HCB,&H9E,8H11,&HT7F ,&H1E,&H18,8&HO5 ,&HCB, &HDE
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&H11,8H7C,&H1E,&HO1, &HO03, &H30, &HCD, &HSB, &H18, &HC3
&HE2,8H02,8H11,&H9A ,&H1E, &HO1 , &H04 , &HO1 , &HCD, &HSB
&H18,&HCD, &H85,8H16 , 3HFE, &H10, 8H30 , &HF9, &H21 , &HBO
&H3F, 8H47,8HCD, &HAD , &H19 , 8HTC, &HBS , 8H28 , 8HO1 , 8HE9
8HCD, &H53 ,8H19,&HC3,&HE2 , &8H02 , HCD, &H89 , &H06 , SHCD
8H5B, &H18, 8H06 , &H80 , 8HCD , 8HE3 , &H18 , &HCD , 4HDS , &H18
&HAF,&H32,&HF9, &H3F, &H3D, &H32, &HF7 , 8H3F , &H3E, &H3F
&332, 8HEC, 8H3F,&H3A, &HF7 , &H3F, &H32, 8HFS , &H3F, &H21
8HEB, &H3F, &HCB, &HFE, 8HCD , 8HA7 , 8H18 , &H21 , 8HEB, 8H3F
8HCB, 8HBE, 8HC5 , &H3A , 8HFB, 8H3F , &HFE, &H11,&HCC, &H14
&HO06 , &H3A , &HFB, &H3F , &HFE, &H13 , &HCC, &H64 , &HO6 , &HC1
8H3A, 8HF9 , 8H3F , &HFE, 8H1E, 8H28 , &H27 , &H21 , &HFS , &H3F
&H35,8H20,8HD4 , &H3A , 8HEB, 8H3F , 8HFE , &H00 , &H20 , 8H1F
8H3A, &HFA, &H3F,&H3C, &H32, &HFA , &H3F , 3HE6 , &HOF , &HCD
8H85,8H17,8H57,8H21 ,&HE7 , &H3F, &H06 , &H05 , &HTE, &H72
8H57 ,8H23,8H10,8HFA , &H18, 8HAD , &HCD , &HA7 , 8HO06 , 8H18
&H90, &HCD, &HBL1 , &H06 , &H18 , 8HSB, &H21 , &HO0 , &H04 , &HO6
&HFF ,&HOE, &H10, 8HCD, 8H6C, &H18, &H06 , SHFF , &HCD , 8HE3
8H18,8H21 ,8HEC, &H3F, &HTE, &H57 , 8HO6 , &HO5 , &HOE , 8H00
&H2B,&HTR ,&HBA , &H20 , &H04 , &H36 , &HOO , SHOE , &HO1 , &H10
&HF5 , &HOD , &HCO, 8421, &HE7 , &H3F, &H16 ,&HO0 , &HO6 , &HO4
8HTE, 8HFE, &H00, &H20 , &HOC , &H23 , 8HTE, &H36 , &H00 , &H2B
8HFE , 8100, &H28, &H03, &H77 , &H16 ,&HO1 ,&H23 , &H10 , 8HEC
&H15,8H28 , 8HE2 , &H21 , 8HF9 , 8H3F , &34 , &H3A , &HF7 , &H3F
&HD6 ,&HO7 ,8H32,8HF7 , 8H3F , &HCI, &H3A, &HFS , &HAF , &H32
&HFA , &H3F, &H21,&H00, HO04 , &HO6 , 8HFF , 8HOE , &H15 , &HCD
&H6C, &H18 ,&HO06 , 8H60 , 8HCD , SHE3 , 8H18 , &H3A , &HEC , 8H3F

&HCD, &H5A , &H17 , &H3C, &HE6 , &8HOF , &4HCD , &H85, &H17 , 8H32
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SHEC ,8H3F ,8HC9,8H16 ,8H26 , &HDD , &H21 , &HB6 , &H1E , 8HCD
8HD7,83H19,8H16 ,8H15,8H21 , &HOO , &H08 , &HOL , &H6D , RHFF
&HCD,&H6C ,8H18 ,8H01 , 4149 , 8HFF , &HCD , &H6C , 8H18 , 8H15
8420, 8HF1,8HC9, &H16 ,&HOD , &HDD , &H21 , &HO02 , &H1F , 8HCD
8HD7,8H19,8HCY,8H21 , &HO0 , &H20 , 8HOE,, 810, 8H51 , &HO06
HFF , 8HCD , &H6C , 818 , 8H06 , &H10 , 8HCD , &8HE3 , &H18 , 8H79
8HC6 ,8H10 , 8H4F , 815 ,8H20 , 8HEF , 8HC9 , 8H21 , &H87 , H1E
8H22,8H3D, 8H3F, 8121, 8HDO , &H3F , 4422, 8H3F , RH3F , 8HCD
8416 ,8H07 ,8H21 , &H8A , 8H1E , 8H22 , 8H3D , &H3F , &H21 , 8HD2
8H3F,&H22, 8H3F, 8H3F , &HCD, &H16 , &HO7 ,8H21 , 8H8D, &H1E
8H22,8H3D, 8H3F, 8H21 , &HD4 , 8H3F , &H22 , &H3F , &H3F , 8HCD
8416 ,8H07 ,&H21 , 8HO0 , 8H1E, &H22 , 8H3D, 8H3F , &H21 , &HD6
8H3F ,8H22 , 8H3F, 8H3F, 8HCD, &H16 ,&HO7 , &H21 , &H93 , SHIE
8H22,8H3D, 8H3F, 8H21 , 8HDS, 8H3F , &H22 , &H3F , &H3F , &HCD
8H16,8H07 ,&H18, &HB3 , 8HED, 8H5B, &H3D , &H3F , &HO1 , &H03
8401, 8HCD, 8H8B, 8118, 8HCD, &H85 , &H16 , KHFE, &H11 , &HCS
8H2A ,8H3F , &H3F, 8H5E, 8H23 , &H56 , RHEB, &H06 , &H77 , &HCD
8HE1,&H17 ,&HEB, &8H2A , 8H3F , &H3F , 8H73,&H23 , &H72 , &HCD
8H57,8H19, &H18, 8HDS , 8HCD , 8438, &H18 , &HCD , &H4F , &H18
&HED , 8H4B, 8HDE, 8H3F , 8H2A , 84RO , 8H3F , 8HED , &H5B, &HE2
&H3F, &HCD, &HB8, 8H19 , 8HCD , &H57 , &H19,&8HC3 , 8HE2 , &H02
&HCD, 8438, &8H18, 8HCD, 8HD5 , &HOA , &H11, &HAS, 8H1E, &HO1
&HO4 , 8430, 8HCD, 8HSB, &H18 , &HDD , 8H21 , 842 , 8H3F , &HCD
&HER , 8HOA , 8H3A ,8H41 , 8H3F , &H21 ,&H42, &H3F , &H11 , &H4A
&H3F,8H06 , &H00 , &H4F , 8HED , 8HRBO , &H11 , 8HAC, &H1E, &HO1
&HO2, 8430, 8HCD, 8H8B, &H18, 8HDD , 8H21 , 8H4A , &H3F , 8HCD
SHEA , 8HOA , 8HDD, 8H2A , 8HDE , 8H3F , 8HED , 3H4B , &HEO , 8H3F

&H16 ,8HO0, 8HFD,&H21 ,&H42, &H3F ,&HDD, &HES , &HE1 , 8H3A
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8H41,8H3F, 8H5F , 8HFD, &HTE, &H00 , 8HBE , &H20 , 8H1C , &H23
8HFD, &H23, 8H1D, 8H20 , &HF4 , 8HFD , &H21 ,8H4A , S8H3F , &HDD
SHES , 8HE1, 8H3A, &H41 , 8H3F, 8H5F , &H14 , 8HFD, &HTE , &H00
&H77,8H23, 8HFD, &H23, 8H1D, &H20 , 8HF6 , 8HCD , S8HEA , &H18
&HDD, 8423, 8H20 , 8HCC, &H7A , &H32, &HF1 , 8H3F , &HCD , &H67
&H17,8H21,8&H00,8H00 , &H22 ,8HE7 , &H3F , &H22 , S8HE9 , 8H3F
&HO6 , 8H80 , 8HCD, 8497, &H18 , &HCD, &H57 , &H19 , &HC3, &HR2
8HO02,8HCD, &H38, &H18, &H2A , &HDE , 8H3F , &H22 , 8HEF , 8H3F
8HCD, 8H67,&H17 ,&H21 ,8HEA , 8H3F , &HCB, &HFE, &H21 , &H00
&H00, 8H22, 8HEB, &H3F , 8HCD, &H85, &H16 , SHFE, &H10 , &H38
8HF9 , &HFE, 8H11 ,8H28 , 8H1E, 8HED , 8H4B, &HDE, 8H3F , &H03
8HED, 8H43, 8HDE , 8H3F, &HC5 , &HD1 , 8HOB, &H2A , 8HEO , 8H3F
8323, &H22,8HRO , 8H3F , 8H2B, &HCD , 3HBS , &H19 , 8H2A , &HDE
8H3F,&H2B, 8477, &H18, 8HC3 , &HED, 8H4B , &HDE, 8H3F , &HOB
&HED, 8H43, 8HDE, 8H3F ,8HC5, &HD1 , &HO3 , &H2A , 8HEO , ZH3F
8H2B, &H22, 8HEO , H3F , &H23 , &HCD , &HBS , &H19 , &H18 , 3HAR
&H06 ,8H54 , 8HDD , &H21 , 8HE6 , 8H3F , &HCD, &H04 , &H18 , &HCD
&H57,8H19, &HC3, &HE2,&H02, &HCD, &H38, &H18, &HCD , &H5B
&H18,&H2A , 8HEO , 8H3F , &HED , 8H5B, &HDE , 8H3F , SHAF , &HED
&H52,8H23 , 8HED, &H53 , &HF7 , &H3F, &H22, &8HF9 , 8H3F , &H3E
&HO01,8H21 , &HFD, &H3F, 8HCB, &H5E, &H20 , 4H02 , &H3E , &H21
8H2B,&H77,&H01,8H00 ,&H15, &HCD, 8HE3 , &H08 , &HOB, 478
8HB1 ,8H20 , &HFS, 8H21 , 8HF7 , &H3F , &H1E, &H04 , &H56 , &HCD
&HBO, 8HO08 , &H23 ,&H1D, &H20 , &HFS , 8H2A , &HF7 , &H3F , &HED
8H4B, &HF9, 8H3F, &H56 , &HTB, &HB2 , &H5F , &HCS , &HCD , &HBO
&H08, &HC1, &H23 , 8HOB, &8H78 , 8HB1, &H20 , 3HF1 , &HTB, &H2F
&H57,&HCD, &HBO, 8HO8 , &H06 , 8480 , &HCD , 3HF7 , &HO8 , &H10

&HFB,8HC3, &HE2 , &H02 , &HAF , &HCD, &HC3 , &HO8 , 8HOE, &H08
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8HCB, &H1A, &HCD, 8HC3, &HO8 , &HOD , &H20 , 8HFS , &H37 , HCD
8HC3,&H08, &HCY , 8138 , &HOF , &H06 , 8H10 , &HCD , &HF7 , &HO8
8H10,&HFB, &H06 , &104 , &HCD , 8HE3 , &H08 , &H10 , 8HFB, &HC9
8HO6 , &H08 , &HCD , &8HF7 , &HO8 , 8H10 , 8HFB, &H06 , &HO8 , 8HCD
8HE3, 8H08 ,&H10, &8HFB, &HC9 , &H3A , 8HFC, &H3F , &HD3, &HOO
8H3E, &H78,&H3D, &H20 , &HFD , &H3E, &H00 , &HD3 , &H00 , 8H3E
8H78,8&H3D, &H20 , 8HFD, &HC9, &H3A , &HFC, 8H3F , &HD3 , &HOO0
&H3E, &H39,&H3D, &H20 , &HFD, &H3E, &HO0, 8HD3 , 8H00 , 8H3E
&H39,&H3D, &H20 , HFD, &HCY , &H21 , &HOO , &HOO , &H22 , 8HE2
&H3F, &HCD, &H4F , 8H18, &HCD, &H5B, 8418, 8H3E , &H06 , &HD3
8H02, 8HCD, &HB9 , &H09, &H38 , 8HFB, &H3E, &H18 , &HD3 , &HO1
&HO1,&H00,8H10,&HCD, &8HB9 , &HO9, &H38 , 8HFB, &HOB, &H78
8HB1, 8H20, 8HF6, 8HCD,, &HBY , &H09 , &30 , &HFB, 4H21 , 8HF7
&H3F, &106 , 8H04 , 8HC5 , &HCD, &H80 , &HO9, &HC1 , &H72, &H23
8H10,8HF7,&H2A , 8HE2 , &H3F , &H7C , 8HBS , &H28 , &H03 , &H22
&HF7,&H3F, &H2A , &HF7 , &H3F ,&HED, &H4B, 8HF9 , 8H3F , 3HAF
&H32,&HF9, &H3F , &HC5 , &HCD, &H80, &H09, &HC1 , &H3A , &HF9
8H3F, &H82,&H32, &HF9, &H3F , &H72,&H23, &HOB, &H78 , &HB1
&H20 , &HED , 8HAF , &HD3 , &HO01 , 8HCD , &H80 , &H09 , &H3A , &HF9
&H3F , &HOF , 8HBA , §HC2, 838, &H19 , &H2A , 8HF7 , 8H3F , 8HC3
&HF1,8HO02,&8HCD, &HOR, &HO9 , &HDA , &H38, &H19 , &H1E, &HO8
&HDS , 8HCD , &HIE, &HO09, &HD1 , &HCB, &H1A , &H1D, &H20 , &HF6
&HD5 , &HCD , 8HIE , &H09, &HD2 , &H38, &H19, &HD1 , 8H7A , &HD3
&HO1,8HC9,&HO1, &HO0 , &HOO , &HCD, &HB9 , &HO09 , &H14 , 8H15
&HC2,8H38,&H19, 8438 ,8HO06 , 4HOD, &HOD , &HCB, &HCO , 4H18
&HFO , 8HOC , 8HCB, &H40 , &H28 , 8HEB, 8HCB, &H11 , 8HCY, &H11
&HO00 , 8H00 , 3HDB, &H02 , 8HCB, 8H7F , &H13 , &H20 , 8HF9 , &HDB

&HO2,8HCB, 8HT7F ,8H13 ,8H28 , &HF9, &H7B, &HFE, &H38, 8HC9
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&HCD, &H38,&H18,8HCD , &H4F ,&H18, 8HDD , &H2A , &HDE , 8H3F
&HFD,&H2A ,&HE2, &H3F , &HED , 8H4B , &HEO , 8H3F ,&HDD , &H7E
&HOO , &HFD , 8HBE , &H00 , 820 , 8HOF , 8HCD , 8HEA , 8&H18 , &HDD
&H23,&HFD,8H23 , 8420 , 8HEF , 8HCD, &H57 , &H19, &HC3 , &HE2
&HO02,8HDD, 8HES , &HFD , 8HES , &HDD , 8HE1 , &HCS , &HCD , &H6C
&H19,8HC1,8HDD, 8HE1 , 8H18,8HE2 , 8HCD, &H38, &H18 , &H06
&H76 ,8HDD, &H21 , &HE4 , 8H3F , &HCD , &HO04 , 8418 , &HCD , &HD8
&H18,&HDD, 8H2A , 3HDE, 8H3F, &HED , &H4B , &HEOQ , &H3F , &H3A
&HE4 ,8&H3F,&H57 ,&HDD , &HTE, &HOO , &HBA , 84120 , &HOD , &HCD
&HEA , &H18 , &HDD, &H23, &H20, &HF3 , &HCD , &H57 , &H19 , &HC3
&HE2,8H02,&HC5 , &HD5 , &HCD, 8H6C, &H19 , &HD1 , &HC1 , &H18
&HEA , 8H2A , &HDA , 8H3F , 8H06 , &H7C, &HCD , &HEL , &H17 , 8H22
&HDA , 8H3F, &HCD , &H57 , &H19,8HC3 , 3HE2 , &H02, &HCD , &H38
&18,8HED, 8H5B, &HDE , 8H3F , &H2A , 8HEO , &H3F , 8413, &H13
SHAF , &HED, &H52 , 8H1B, 8HBC, &H28 , &HOC , 813D, &HBC , &H28
&HOF , &H3E, &HFF ,&H12, 8HCD, &H46 ,&H19 ,&H18, &HE1 , &H3E
&H7F ,8HBD, &H38 ,&HF3,&H18, &HO08 , &HBD , 8128 , &HEE , &H3E
&H7F ,8HBD, &H30,&HEY, &H7D, &H12 ,8H32 , 8HF1 , &H3F , &HCD
&H67 ,8H17,&H21 ,&H00,8HO0,&H22 ,8HE7 , 8H3F , 8H22 , SHE9
&H3F,8H06 ,&H30,8HCD, &H97 ,&H18 , &HCD, 8H57 ,&H19 , &H18
&HB7,8HCD, &H38 ,&H18, &HCD, &HD5 , &HOA , &HDD , &H21 , 8H42
&H3F,8HCD, 8HEA , &HOA , 8HDD, 8H2A , &HDE , 8H3F , &HED , &H4B
SHEO ,8H3F ,&HFD , &H21 ,8H42, 8H3F , &HDD , &HES , SHEL , &H3A
&H41 ,8H3F, 8H5F , &HFD , 8HTE, &HO0 , &HBE , 820 , &HOB, &H23
&HFD, 8423 ,8H1D,8H20, 8HF4 ,&HC5, &HCD, &H6C, &H19, 8HC1
&HCD , &HEA, 8H18 , &HDD, &H23 , &H20 , &HDD, &HCD , 8H57 , &H19
&HC3,8HE2,8HO02 ,&H06 ,&H38 , &HDD , &H21 , &H41 , 8H3F , &HCD

&H04 ,8H18, &HDD , &HTE, 4H00 , 8HFE , &HO00 , 8H28 , &HFO , &HFE
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&HO9,8H30 , &8HEC, 8HCY, 8H3A, &H41 , &H3F , &H47 , 8HOE, 8HO1
8HC5,8H79,8HCD, &H85 , 8H17,&H47 , &HCD , 8404 , &H18 , &HDD
&H23,8HC1,8HOC, 8H10 , &8HF1 ,&HCY , &HCD, &H38, &H18 , 8HO6
8H76,&HDD, 8421 , 8HR4 , 8H3F , &HCD , &H04 , &H18 , &8HDD, &H2A
&HDE,&HSF,&HED,&H4B,&HEO,&HSF;&HSA,&HE4,&H3F,&H57
&HDD, 8172, 8400 , 8HCD , 8HEA , &H18 , 8HDD, 823, &H20 , 8HF6
8HCD,&H57,8&H19,&8HC3, 8HE2,8H02 , 8H06 , &H73 , &H21 , &HOO
&H00, 8HCD, &HR1 , &H17, 8H22, 8H55 , &8H3F , &HCD, &HOD, $H1A
8H32,8H57,8H3F, 8H3E, 8HA3, &H32, &H58 , &H3F , &HAF , &H32
&HFR, 8H3F ,&HCD, &H57 , &H19,8H76 , 811, &H96 , &H1E, &HO1
8H04,8HO1 , &HCD , &H8B, &H18,&HCD, &H85, &H16 , 8HFE , &H10
8H30, 8HF9, 8HAF , &HCD, &H85 , &H17 , &H32 , &HEB, 8H3F , &HO6
8H30, 8HCD, &H97 , 8418, 8H21 , 8HBO , &H3F , &H79 , &H87 , 4HO6
8HOO , 8H4F , 8H09 , &8HE5 , &HDD, 4HE1 , &HDD , &H66 , 8101 , &HDD
&H6E, &H00 , &HO06 , 8177, 8HCD, &HEL , 8417, &HDD , &H74 , &HO1
&HDD, &H75,&H00 , 8HCD, &H57 , &H19, &HC3 , &HE2 , 8102 , 8HCD
8H5B,&H18,8H21 , 8H00 , &H20 , &HO1 , &HOO , &HLF, SHCD, &HB4
8H1A,&HO1,8HO5, &HB0 , &H11 ,&8H82, &H1E, 8HCD , &HSB, &H18
SHCD, 8H57 , 8H19 , 8HC3 , &HE2, &H02, SHAF , 8H21 , $HBO , GH3F
8HO6 , &H16 , 8H2B, &H77,8H10,8HFC, 8H21 , &H20 , &H3F , &H22
8498, 8H3F , &H21 ,8HO0 , 820, &H22, &H96 , 3H3F , &H21 , 8HO8
8HO00 ,&H22 , 8HD6 , H3F , H3E , 8H04 , 8432, &HIA , H3F , &HO1
&HO05,&H15,&H11,8H82, 8H1E , &HCD , &H8B, &H18, &HCD, 8H57
8&H19,8HC3,&HE2,8H02, 8H11 , &HA3, &H1E, &HO1 , &H05, 8HO1
8HCD,&H8B, &H18, &HCD, 8H85, &H16 , &HFE, &H13 , &H28 , 8H2B
8HFE, &H11, &H20 ,8HF5 , 8106 ,8H73, &HDD, &H21 , 8HES , 8H3F
8HCD, &H04 ,&H18, §H4F , 3HED ,8H78 ,8H32, 8HF1 , 8H3F , &HF5

&HCD ,&H67 ,8H17 , 8HF1 ,8H32, 8HED , &H3F , &H21 , &HOO, &HOO
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&H22,8HR7 ,8H3F,8H22,8HE9, &H3F , &HO6 , &H30 , &HCD , &H97
&H18,&H18,&HD9,&H06 ,8H73 , &HDD, &H21 , SHES , &H3F , &HCD
&H04 ,&H18 ,&H4F ,8HC5 ,8HED, &4H78,&H32, &HF1 , &H3F , &HF5
&HCD, 8H67 ,8H17 , &HF1 ,8H32 , &HED , 8H3F , 8H21 , &H00 , &H00
&H22 ,&HE7 ,8H3F , &H22 , 8HE9 , 8H3F, &H06 , &HO1 , &HCD , &HI7
&H18,8HC1, &H18 ,&8HE1 ,&H06 ,8H73,&HDD, &H21 , &HES , &H3F
&HCD,8H04,8H18 ,8H06 ,8H76 ,&HDD, &H21 , &HE4 , 8H3F, &HCD
&HO04 ,8H18,8H57 ,8H3A, &HES , 8H3F ,&H4F , &HED, &H51 , &H18
SHES ,&HCD, 8HD8 , &H18 , 8H3E , 8H3F , 8132, 3HEB, 8H3F , 8HAF
&H32,8H5A , 8H3F, 8121 , &HFD, &H3F , 8HCB, &HBE , 8HCB, &HE6
&H21 ,8HFD, 8H3F , &HCB, &HEE , 8HCD, 8H07 , 8HOE, &H21 , &HFD
&H3F,8H3E, 8H5E, 8HCB, &HTE, 8H28 ,8H02, 8H3E, &H76 , &H32
&HEC , 8H3F ,&H21 ,&HEB, &H3F , &HCB, 3HFE, 8HCD, 8485, 8H16
SHFE, 8H10,8HCA , &H28 , &HOD , &HFE, 8H11, 3H28 , 8H29 , 8HFE
&H12,8H28,8H63,8HFE ,8H13,8H28,8H6D , &HFE, &H14 , &H28
&H77 ,8HFE,8H15,8HCA ,8H1A , 8HOD, &HFE, &H16 , &HCA , &HA4
&HOC, 8HCD, &H44 ,&HOD, 8418, &HC6 , 8HCD, &HD8, H18 , &H3E
&H3F,&H32 ,8HEB, &H3F , &HAF , &H32, &H5A , &H3F, &H18 , &HBO
&HCD, &H91,8HOD, &HCD, 8H41 , &H13,&H3A , &H5A , &H3F , 8HFE
&H00,8H28,8HA3, 8HFE, &HO1 , &H20 , &HO5 , &HCD, &H98 , 8H13
&H18,8H1C, 3HFE, 8H02,8H20,8HO05 ,&HCD , &HE9 , &H13, 8418
&H13,8HFE,8H03, 8H20,8H05, &HCD, &H4C, &H14,8H18, &HOA
&HFE ,8H04,8H20 ,&H84, 8HCD, &HF1 ,&H14 ,&HCD, 8H74 , 8414
&HCD, &H28,8H13,8HCD, 847D, &H13,&HCD , &HCB, &HOD , &HC3
&H62,8H0C, &HCD, &H91 ,8HOD, &HCD, &H41, &H13, &H3E, &HO1
&H32,8H5A , 8H3F , &HC3, &H62,84HOC, &HCD , &H91 , &HOD , &HCD
&H41 ,&H13,8H3E, &H03,8H32, 84H5A , 8H3F , &HC3 , &H62, &HOC

&HCD, 8H91 ,&HOD , &HCD, &H41 ,8H13,8H3E, &H02 , &H32 , &H5A
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8H3F,&HC3,&H62,8HO0C, 8HCD , &H91 , 840D, 8HCD, &H41, &H13
8H3E, 8304 , 8132, 8H5A , 8H3F , &HC3, &H62, &HOC , &HCD ,&H91
8J{0D,8J{22,&I{F9,8&{3F,8J{21,&I-E'D,8H3F,&HCB,&H7E,8J{28
&HO4 , 8HCB, 8HBE, 8118, &HO02 , &HCB, &HFE , &H2A , &1F9 , 8H3F
8HCD, &HCB, 8HOD, 8HC3 , 84162, 8HOC , 8416 , &HOA , 8H21 , &HFD
8H3F, 8HCB, 8HTE, &H28 ,8H02 , 8116, &H10, &HBA, &HD0 , &H21
SHEB, 8H3F , &HCB, &HBE, 8HCD, 8485, &H17 ,&H57 , 4421 , EHFD
&H3F , &HCB, 8H6E, &H28 , 8HO5 , 8HCB, &HAE, 8HCD, &HD8 , 8118
8H21 , 8HFD, &H3F, &HCB, 8HTE, 8121, &HE7 , 8H3F, &H28 , &H03
&H21 ,8HES ,&H3F, 8HTE, 8HFE , 8100, 8HCO, &H21 , &HEB, &H3F
8HTE , 8HFE, &H3F , &H20,8HO09 , 8H2B, 8HTE , 8423, 8HFE , 4100
&H20,8H02,8H72,8HC9, 8HO6 , &HO5 , 8HTE , &H72, 8457 , &H2B
8H10 , 8HFA , &HC9, &H21 , 8HEB, 8H3F , &CB , &HBE, 8121 , &HFD
&H3F, 83CB, 8HTE, 8H28 , 411, &H11 , &HES , &H3F , &H21 , &HF3
&H3F, &HCD, &H4B, 8H17 ,8H2B, &HCD , &H4B, &H17 ,&H2A , &HF2
8H3F,&HC9,8H3A, &HET , 8&H3F, 8HCD, &H5A , 8417, &H32 , &HF6
&H3F,&H11,8HES, &H3F ,&H21 , 8HF5 , 8H3F , &HCD, &H4B , 8H17
&H2B, 8HCD, 8H4B, &H17 , 8HCD, &H13, &H19, 8H2A , &HF2, &H3F
&HC9, 8HES , 8H21 ,8HFD, 8H3F , HCB, 8HTE, &HE1 , 8H28, &H16
8322, 8HF2, 8H3F , &H21 , 8HF3, 8H3F, &H11 , &HES , 8H3F , &HCD
&H76,8H17 ,&H2B, 8HCD, &H76 , 8417 ,8H3E, &H3F ,&H32, 8HET
&H3F, 8HC9, &H22 ,8HF2 , 8H3F, &HCD, 8HF1 , &H18 , &H3A , &HF6
8H3F, 8HCD, &85, &H17 , 8132, 8HET , 8H3F ,&H21 , &HF5 , 8H3F
&H11,8HES , 8H3F, &HCD, 8H76 ,&H17 , &H2B, &HCD, 8H76 , 8417
8HC9,8H21 ,8HE7 , &H3F , 8H06 , 83104 , HTE , 8HFE , 8H3F , &HCO
8336 ,8H00, 8H23 ,&H10 , 8HF 7, 8HC9 , &HCD , &H4F , &H18 , &HDD
&H2A , 8HE2 , 8H3F , &HDD , &H22 , 8HF9 , 8H3F , &HCD , &HD8 , &H18

&HCD, 8HSD, 8H1A , &HFD, 8HTE , 8H00 , 8HE6 , 8HOF , &FE , &H05
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&HD2,8H38 ,8H19, &HDD, &HES , &HFD, &HE1 , 8H47 , 8HAF , &H21
&HR7,8H3F , &HDD , &HTE, 800, &H77, &HDD, &H23 , 8H23 , &H10
&HF7,8HC5, &H2A , 8HET , 8H3F , &HTC, &H65, 8H6F , &H22 , SHEF
&8H3F,&H3A, 8HE9 , 8H3F , &H32, &HF1, &H3F , &H3A , &HEA , 8H3F
&HF5 , 8HCD, &H67 ,&H17 , &HF1 , 8H32, 8HED, 8H3F , HC1 , &H79
&HFE, 8403, 8430, 8HOD, &H21 , &HO00 , &HO0 , &H22 , SHEB , &H3F
&HFE, &H02,8H30,8H03 , 8H22 , &HR9 , 8H3F , &HCD, &H85 , &H16
&HFE,&H11,8H28,&HOA, 8HFE, &H13 , &H20 , 8HF5 , 8HFD, &H22
&HF9, &H3F , &H18 , 8HIF , &HDD, &8H2A , 8HF9 , 8H3F, &H18 , &H99
&H2A , 8HDE, 8H3F , &H06 , SHED , 8HCD, 8HE1, &H17 , 8H22 , &HDR
&H3F,&H2A ,8HEO , 8H3F, 8HO06 , 8HF1 , 8HCD , &HE1 , &H17 , &H22
&HEO, 8H3F, &HCD, 8H5B, &H18 , 8H2A , &HEO , 8H3F , 8HED , 8H5B
HDE, 8H3F , 3HAF , 8HED, 8H52 , &H23 , &HED , 8H53 , 8HF7 , 8H3F
&H22 ,8HF9,8H3F ,8H3R, &8H01 , &H21 , 8HFD, 8H3F , 8HCB, 8HSE
&H20,&H02, &H3E , &H21, &H2B, &H77 ,8H01 , &8H00 , 8H10 , &HCD
&HOD , &HOF , 8HOB, &H78 , 8HB1 , 8420, 8HFS , 8HCD, 8H21 , &HOF
&H2A, &HF7, 8H3F ,8HED , 8H4B, &HF9 , 8H3F , 8456, 8HTB, &HAA
&HSF, 8HC5 , 8HCD , HFS , 8HOE , 8HC1, 8H23 , &HOB, 8478 , &HB1
&H20,&HF1 ,8HT7B, &H2F ,&H57 , &HCD, 8HF8 , &HOE, 8HCD, 8421
&HOF , &HAF , &HD3, &H00 , 8H06 , &80, 8HCD , 8HE3, 8H18 , 8HC3
&HE2,8H02, 8HOE, 8HO08 , 8HCB, &H12, 8HCD, 8H03 , 8HOF , 8HOD
&H20, 8HF8, &HC9 ,8H38 , &HO04 , 8HCD , 8HF7 , 8HO8 , &HCY , &HCD
&HE3 , &H08, &HC9 , 8H3A , 8HFC , &H3F , &HD3, 8H00 , 8H3E, &HB4
&H3D, &H20, &HFD, &H3E, 8100, &HD3, 8400 , 8H3E , 8HB4 , §H3D
&H20, &HFD, &HC9, 8H3A , &HFC, 8H3F , 8HD3 , 8H00 , &H3E , &H32
&H3D, &H20, 8HFD, &H3E, &H00 , &HD3, &8H00 , &H3E , &H39, 843D
&H20, 8HFD,&HC9, 8H2A , 8HE2 , &H3F, &HO06 , 3HDE , 8HCD , SHE1
&H17,8H22, &HE2, 8H3F , 8HCD, 8H5B, &H18 , 8H3E, 8H06 , 8HD3
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&HO2,8HCD, &HC9, &HOF , 8H3E, 8418, &HD3 , &H01 , SH1E, 8H00
HCD, 8HB1 , 8HOF , 8HTB, SHFE, 8420 , 8430, &HF6 , &HCD, &B1
&HOF, &HDD, &H2A , 8HE2 , &H3F , &HCD , &H90 , &HOF , &HDD , &H72
8HO00 , 8HDD, 8423, 8H18 , 8HF6 , 8HED , &H5B , ZHEZ , S8H3F , &HDD
8HES ,8HE1,8H2B, 8HAF , 8HED , 8H52 , 4HEB, 8H2A , 8HE2 , 8H3F
&HAF , &HD3, 83401, 8H79, 8HAE , 8H4F ,8H23 , &H1B, &H7A , 8B3
&H20 , 8HF7 ,8H79 ,8H2F , &HBE, 8HC2, &H38 , &H19 , &H2A , &HE2
8H3F, 8HC3, 8HF1,8HO02, 8H16 ,&H00 , &HO6 , &HO8 , &H1E, &HOO
&HCD, 8HB1 , 8HOF , &HCD , 8HB1 , 8HOF , 8H7B, &HFE, &HO0 , 828
&HOB, 8HFE, &H44 ,8H3F , HCB, &H12, 8110, 8HEC, &HTA, &HD3
&H01 ,8HCY, &H21,&H69 , 8HOF , 8HE3 , HC9 , &HDB, &H02 , &HCB
SHTF ,8H20 ,8H09 , &HDB, &H02 , &H1C, &HC8, &HCB, &HTF , &H28
&HFS , 8HC9 ,&HDB, &H02 , 8H1C , 8HC8, 8HCB, 8HTF , &H20 , &HF8
&HC9, SHDB, &HO2 , &HCB, 8HTF , 8420, 8107 , &DB, &H02, $HCB
&HTF, 8H28 , 8HFA , &HCI , &HDB, 8402, &HCB, 8HTF , &H20 , &HFA
&HC9, 8H21 ,8HO0,&HO0 , 8H22 , 8HDA , 8H3F , &HO01 , &HOS , &H15
8H11,8H82,&H1E,&HCD, 8H8B, 8H18, &HCD, &H57 , &H19, &HC3
8HE2 ,8H02, &HCD, &H38 , 8118, &HCD, &HSBC, &H11, &HO6 , SHOE
&HDD, 8121 , 8H54 ,8H3F , 8HCD, &H04 , 8H18, 8HCD , &H5B, &H18
8&H2A , 8HRO , 8H3F , 8HED , &H5B , HDE, 8H3F , &HAF , &HED, &152
&H23 ,8HES , 8HFD, &HE1 , 8HDD , 8H2A , 8HDE , 8H3F , 8HFD, &HED
SHE1,8H11,8&H11,8&H00, 8HAF ,&HED, 8H52 , &H38 , &HO8 , &H01
&HOO,&HlO,&HCD,&H56,8&{10,&H18,&HED,8&{FD,8HES,8&{C1
&H41 ,8HOE, &HO00, 8HCD, &H56 , &H10,&H16 , &H3A , &HCD, &HI5
&H10,8H11,&HO00,&HOO , &HCD, 8HD4, &H10 , &H11, &HO1, 8&HOO
&HCD, 8HD4 , 8H10,8H16 , 8HFF , &HCD, &HC6 , &H10 , 8HCD , &HDE
&H10,8&H16,8H1A,8HCD, &H95 ,&8H10, 8HCD, 8H57 , &H19, &HC3

GHE2, &HO02 ,8H16 , &H3A, 8HCD , &H95 , 8H10, &H50 , &HCD, &HI1
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&H10,&HCD , &HC6 ,&H10 , &HDD , 8HES , &HD1 , &HCD, &H91 , &H10
&H53,&HCD, &H91 ,&H10, 8HDD , 8HES , &HD1 , &HCD, &HD4 , &H10
&H16,&HOO, 8HCD, &HC6 , &H10 , 8HDD , &H56 , 8HOO0 , &HCD , &H91
&HlO,&HCD,&HCG,&HlO,&IDD,SJ{ZS,M{FD,&HZB,M-U.O,&{FI
&H79,&HED, &H44 ,&H57 , &HCD , &HC6 , &H10, &HCD , &HDE , &H10
&HC9,&H79,8H82, 8HAF , &HCI , &H3A , &H54 , 8H3F , &HF5 , §HF1
8H3D,&H20, &HFB, &H7A , &H2F , 8H57 , &H3E, &HO1 , &HD3 , &HOO
&HCD, &HBD , &H10, &HC5, &HO6 , 8408 , &HAF , 8HCB, &HOA , &H17
&HD3, &HO00, &HCD, &HBD, &H10,8H10, 8HF5 , &HC1, 8HAF , &8HD3
&H00, &HCD, &HBD, &H10, &HC9, 8H3A , &H53 , 8H3F , &8HD6 , &HO2
&H3D, &H20 , 8HFD, &HC9, &HC5 , &H4A , &8HCD , 8HEA , &H1A , &HCD
&H95,&H10, &H53, &HCD , 8H95, &H10 , &HC1, &HCI , &HD5 , SHCD
&HC6 , &H10,&HD1, 8H53, 8HCD, 8HC6 , &H10, 8HCY, &H16 , &HOD
&HCD, &H95, &H10, &H16 , &HOA , 8HCD, 8H95 , &8H10, &HCY , &HO6
&H5C, &H21, 8HOO, &HOO , 8HCD , &HE1 , &H17 , &H22 , 8HE2 , 8H3F
8HCD, &HBC, &H11 , 8HCD, &H5B, &H18, 8H3E, &8H06 , &HD3 , &HO2
&1DB, 8H02,&HCB, 8HT7F , &H20 , 8HFA , &HCD ,&HD1 , 8H11, 8H3E
&H3A ,&HBA , &HC2,&H38,&H19 , 8HOE, &H0O , &8HCD, 8HAC, 8H11
&H42,8&HCD, &HAC, &H11, &HD5 , 8HCD, &HAC, &H11 , 8HE1 , &H6A
8HES ,&HDD ,&HE1 , &HCD , 8HAC, 8H11 , 8HED, &H5B, $8HE2 , 8H3F
&HDD, &H19, &HDD, &H22 , 8HDE , 8H3F , 8HCD, 8HAC, &H11, 8H7A
&HD3,&HO1, &HDD, &H77 , 8HOO , 8HDD, &H23 , &H10, 8HF3, &H79
8HED, &H44 ,8H47, &HCD, &HAC, &H11, 8HTA , &HBS , 8HC2, 8H38
&H19,8HCD,&HD1,&H11 ,&HCD, &HD1 ,&H11, 8HCD, &HD1 , &H11
8H3E,&H3A, &HBA, &HC2, &H38, 8H19, 8HOE, 8HOO , 8HCD , &HAC
&H11,&H7A, SHFE, &HOO, 8H28, &H18 , 8H47 , &HCD , 8HAC, &H11
&HD5 , 8HCD, 8HAC, 8H11 , 8HE1 , 8H6A , &8HES , &HDD , 8HEL , &HCD
&HAC,&H11,8HED, &H5B, &HE2, 8H3F , &HDD, &H19, &H18 , &HB6
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&HO6 ,&HO4 , 8HCD, HAC , &H11 , &H10 , &HFB, &HCD, 8HD1, &H11
&HCD, &HD1 ,&8H11 , 8HAF , &HD3 , &HO1 , &H2A , HDE , &H3F , 8HC3
8HF1,8H02,8H06 , 8H7C, &8HDD , &H21 , &H52 , 8H3F , &HCD, &HO4
8418, &HDD , S8HTE, 8100, 8H06 , &H04 , &H21 , 8H6F , SH1F , SHBE
8H28 ,8H06 ,8H23 , 8H23, 8H10 , 8HF9 , &H18 , &HE6 , &4H23 , 8HTE
8H32,8H53, 8H3F, 8HC9, &HCD, &HD1, 8H11, 8HTA , 3HFE,, 841
8H38,8H02 , 8HC6 , &H09 , &HE6 , &HOF , &H07 , &H07 , 8H07 , &HO7
8HF5, 8HCD, &HD1 , 8411, &HTA, &HFE, &H41 , &H38 , &H02 , 8HC6
8H09, 8HE6 , 8HOF , &H57 , &HF1, 8HB2, 8H57 , &H79 , &H82 , &H4F
&HC9, 8H21 , 8HO0 , &HOO , &HOO0 , 8HO0 , 8H2B, &H7C, &HBS , &HCA
8H38,8H19 , 8HDB, 8402, 8HCB, 8HTF , &H20 , 8HF2 , &HO0 , &H00
8400, 8500, 8HCD, 8HFA , &111 , 8HC5 , &H16 , &HOO , &HO6 , &HO8
&HDB, 8HO02, 8417, 8HCB, 8H1A, 8HCD , 8HFA , &H11 , 8H10 , &HF6
&HC1,8HC9, 8H3A, 8H53, 8H3F, &H3D, 8120, &HFD, &HC9, 8HCD
8138, 8H18 , 8HCD , 8HAF , &H18 , 8H06 , &177 , &H2A , &HE2 , 8H3F
&HCD, 8HE1 , 8H17 ,&H22, 8HDC, 8H3F , &HDD , &H2A , 3HDE , 8H3F
&HDD, 8H22 , 8HF9 , 8H3F , 8HCD, H8D , &H1A , 8HFD, 8HTE,, &00
&HE6 , 8HOF, 8H47 , &H2A , &HE2 , 8H3F , &HDD , &HTE, &HO0 , &H77
&HDD, 8H23, 8423 , &H10 , &HF7 , &H22, &HE2 , 8H3F , &HFD , &HTE
&HO0 , 3HE6 , 8HFO , 8HOF , 8HOF , 8HOF , &HOF , &HF5 , 3HFE , &H02
8HCC,8H57,8H12, 8HF1 , 8HFE, &H06 , &HCC , &H57 ,&H12, 8HED
&H4B, 8HEO , 8H3F , &HO03 , &HCD, 8HEA , &H18 , &H38 , &HC5 , &HCD
8H57,8H19,8HC3,8HE2, &H02, §H2A , BHF9 , 8H3F , &H4E, 8H11
8H77,8H1F,8H06 , &H12, 8H1A ,8HBY , &H28 , &H40 , 8H13, 8H10
&HF9, 8H2A , 8HF9 , 8H3F , &H22 , 8HEF , 8H3F , &HCD, &H67 , 8H17
&H21,8H00 , 8H00 , 8H22 , 8HEB, &H3F , &H21 , &HEA , 8H3F , &HCB
8HFR, 8&HCD, &H85 ,&H16 ,8HFE,&H11 ,&HC8, &HFE, &H13,8H20

&HF6 ,8HDD , 8HES , &HE1 , 8H2B, 8156 , &H2B, &H5E , &HD5 , SHE1
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8HAF , 8HED , 8H5B, 8HDE , &H3F , 8HED , &H52 , 8HED , &H5B , &HDC
&H3F,&H19,8HES , &HD1 , &H2A , &HE2 , &H3F , &H2B, &H72, 8H2B
8H73,8HCY, &H23, 8HSE, 4123, &H56 , &HED , 8H4B , &HDE , S&H3F
s&ms,s&m,mm,samn,&mz,&ﬁse,&:m,mmn,s&m,mo
&H3F , &HDS , $HE1 , SHAF , 8HED , 8H42, &H30 , 8HA9 , 8HDS , &HE1
&HAF , 8HED , 8H5B, &HDE, 8H3F , 8HED , &H52 , 8HED , &H5B, &HDC
8H3F,&H19,&HES , &HD1 , &H2A , &HE2 , 8H3F , 8H2B, &H72, &H2B
&H73,8HC9 ,8HAF ,8H32, 8HF9 , 8H3F , &HCD , &HDS , &H18 , &H3A
&HF9 , 8H3F ,&H32, 8HEF , 8H3F , &HCD, &H67 ,8H17 , &H3A , &HF9
&H3F,&H32,&HE7 , GHIF , &H3E, &H40 , 8H32 , &HES,, &H3F , 8H21
&HO00 , 8H00 , 8H22 , 8HER, &H3F , &HCD , &H85 , &H16 , &H21 , 8H5D
8H1F, &H06 ,8HO09 , 8HBE , &H28 , &HO6 , &H23 , &H23 , &H10 , 8HF9
8H18, 83HEF ,8H23 , 8H3A , &HF9 , &H3F , 3HAE, 8H32, &HF9 , 8H3F
8H18, 8HC8, &HCD, 83138, &H18 , &HCD, &H5B, 8H18 , &H2A , &HDE
8H3F, &HED, &H5B, &HEO , 8H3F , &HCD, 8H17 , &H1A , &HCD , &H57
8H19,8HC3,8HE2, 8H02, &H21 , &H69 , &H3F , 8H11 , &H6D, SH3F
8HO1,&HOC , &HOO , 8HED , &HBS , &4C9, &HD5 , &HCD, 8H28 , &H13
&HCD, 8H55,8H16 , &HD1 , &H7A , &332, 8H61 , &H3F , &HCI , 8HES
&HCD, &H28 ,&H13, &HCD, &H55 , &H16 , &HEL , 8HTC , &H65 , 8HEF
&H22,8H60 ,8H3F , &HCI , &HCD, 8328, &H13 , &HDD, &HES , &HE1
8H11,8&H5E , 8H3F, 4101, &H04 , &H00 , 8HED , 8HBO , &HC9 , &H21
8H62 ,8H3F ,&H11, &H5E , &H3F , &H01 , &H0C , &H00 , 8HED , &HBO
&H21,8H6D, 8H3F , 8HAF , &HO6 , &H04 , &H77 , &H2B, &H10 , 3HFC
&HC9 , &HCD, &H5F, &H13, &H3A, 8461, &H3F , &H57 , &HCY , &H2A
8H60, 8H3F , &HTC , &H65 , &HEF , 8HES , &HCD , 8H5F , &H13 , 8HEL
8HC9,&H21 , &HSE, 8H3F , &HDD , &HES , &HD1 , &HO1 , &H04 , 3HOO
SHED, 8HBO , &HCD, &HSF , &H13, &HC9, 8HCD , SH4E, 8H16 , 8HO6

&H20,&HC5, &HCD ,&HBO , 8H13, &HCD, &HBC , &H13, 8H30, &HO3
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&HCD, &HCE, &H13 , 8HC1, &H10,8HF1 , 8HCD, 8138 , &H16 , 8HCY
SHAF , &H21 ,8H75,&8H3F , 8HO06 , &HO08 , SHCB, &H16 , 842B, 8410
&HFB, 8HCO, S8HAF , 8H21 , 8H65 , 8H3F , 8H06 ,8H04 , 8HCB, &H16
&H2B, &H10, &HFB, 8HDO , 8H21 , 865 , &H3F , &HCB, 8HC6 , 8HCI
SHAF,8H21,8H61,&8H3F, &H11 ,&H75, 3H3F, 8HO6 , &H04 , 8H1A
RHSE, 812, &H2B, 8H1B, 8H10 , &HF9 , 3HDO , 8H01 , 8H00 , 8H04
&H1A,8H89,&H12,8H1B,8H10,8HFA , &HCY , &HCD , 8H4E, 8H16
SHOE, &8H20 , 8HCD, 8H07 , &H14 ,&HCD, &H19, 8414 , &HCD, 8H2B
&H14,8H30, 8303, 8HCD, 8H3B, &H14 , 8H3F, &HCD, &H20 , 8414
8HOD, 8H20 , 8HEB, 8HCD , 8H38, &H16 , &HCY , &HAF , &H21 , 8H65
&H3F, &HO6 , &H04 , 8HCB, 8H16 , &H2B, &H10 , 8HFB, 8HDO , &H21
8H65 , 8H3F, SHCB, 8HC6 , &HCY , &H21 , &H71 , 8H3F , &HO6 , 8HO04
&H18,8HO5, 8H21 , 8H75 , 8H3F , &HO6 , 8404 , 8HCB, &H16 , &H2B
&H10,8HFB, 8HC9, &H21, 8461, 8H3F , &H11, &H71 , &H3F , &HO6
8HO04 ,8H1A, 8HIE, &H12,8H2B, &H1B, &H10 , &HF9, SHC9 , SHAF
8H21,8H61,8H3F,&H11,8H71,&H3F , 8HO06 , &HO04 , &H1A , &HBE
8H12,8H2B, 8H1B, 8H10 ,8HF9 , 8HC9 , &HDD , &HES , &8HCD , &HAE
&H16,8H21,8H65, 8H3F ,8H11,8H61 ,8H3F , &HDD , &H21 , &HT5
&H3F, 8HO6 , &H04 , 8H1A , 8HSE, 3HDD , &H77, &HO0 , &H2B, &H1B
&HDD, 8H2B, &H10 , 8HF5 , 8H3E , &H00 , &HSF , &HDD , &H77 , &H00
8HDD, &HE1 , 8HCD , 8H38 , 8H16 , &HCY , 8HDD , 8HES , &HCD , RH4E
8H16,8H21,8H65,8H3F ,8H11,8H61 , 8H3F , &HDD, &H21 , &H75
&H3F,&HO6 , 8404 , 8H1A , &HOE , 8HDD, &H77 , &HOO0 , &H2B, 8H1B
&HDD, 8H2B, 8H10 , 8HF5 , 8H3E, 8100 , 8H8F , &HDD , &H77 , 8H00
&HDD, 8HEL , 8HCD , 8H38 , &H16 , 8HCY , &HCD , &HAE, 8H16 , SHOE
&H20,8H21 ,8H61 , 8H3F , 8HO6 , &H04 , &HCB, &H16 , 2B, &H10
SHFB,8H21,8H75, 8H3F, 8H06 , 8HO8, 8HTE, 8HSF , &H27 , 8H77

&H2B,8H10,8HF9,&HOD , &H20 , 8HE7 , 8HCD, 8H42, &H16 , &HCD
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DATA &H60,8&H16,8HC9,8HOE, &H20,8H06 ,8H04 ,&HAF , 8H21 , 8H5E
DATA &H3F,&H7E,&HLF,&HFS,8HCB,&HTF,&H28,&H02 , 8HD6 ,8H30
DATA &HCB,&H5F,&H28,8H02,8HD6,&H03,8H77,&H23 ,8HF1 ,&H10
DATA &HEC,&H21,8H72,8H3F,8H06,8H04 ,&HCB, &H1E,8H23,8H10
DATA 8&HFB,&HOD,&H20,8HD9,8HCD, &H42, &H16 , &HCD, &H60 , &H16
DATA &HC9,8&H21,8H62,8H3F,&H11,8H72, &H3F,&H01 , &H04 , &H00
DATA &HED,S&HBO,&H21,8&H5R,8H3F,&H11,8H62 ,8H3F,&HO1 ,8H04
DATA &HOO0,&HED,&HBO,&HCD,8H42,8H16,8HCI, &H21 , &H5E, &H3F
DATA &H11,8&H7A,8H3F,8&H06 ,8H1C,8H4E,&H1A,8H77 ,&H79,8H12
DATA &H23,3&H13,8H10,8HF7,8HCI,8HCD, &H28,&H13,&H21 , &H76
DATA &H3F,&H11,8&H5E,&H3F,&H01 ,8H04,8H00 ,8HED , &8HBO , 8HCI
DATA &H21,8H76,8&H3F,8H06 ,8H04 ,&HAF,8H77,&H23,&H10 , &HFC
DATA &HC9,8&H21,8H79,8H3F,&H11,8&H61,8H3F,8H06 8404 , 8HAF
DATA &H1A,&HSE,&H77,8&H2B,8&H1B,8H10,&HF9,8HCI,&H21 ,&H61
DATA &H3F,&H11,8H79,8H3F,8&H06,8&H04 ,&HAF ,&H1A ,&HIE,&H12
DATA &H2B,&H1B,&H10,8HF9,8HCI,&HDD, &HES ,&HCD ,&8H4E, &H16
DATA &H21,8H65,8H3F,&H11,8H61,8H3F,&HDD,&H21 ,&H75 ,8H3F
DATA &HO6,&H04 ,8H1A,8HBE,8H27 ,&HDD,8H77,8H00,&H2B, &H1B
DATA &HDD,&H2B,&H10,8HF4,&H3E,&H00, &HSF , &HDD, &H77 ,&H00
DATA &HDD,&HE1,&HCD,&H38,8H16,8HCI,&HDD, &HES , &HCD, &H4E
DATA &H16,8&H21,8H65,8H3F,8H11,8H61 ,8H3F, &HDD,8H21,&H75
DATA &H3F,&H06,8&H04 ,&H1A,&HIE,&H27 ,&HDD,&H77 , 8000, 8H2B
DATA &H1B,&HDD,8H2B,&H10,8HF4,8H3E, &H00, &HBF , &HDD, &H77
DATA &HOO,8HDD,&HEL ,&HCD,8H3R ,&H16 ,&HCY ,&HDD, &HES , &HCD
DATA &HA4E,&H16,8H21,8%65,8H3F,&H11,8H61,3H3F,&HDD, &H21
DATA &H75,8H3F,8H06,8H02,8HCD,8HE2,&H15,8HDD, &H77 ,&H00
DATA &H2B,&H1B,8HDD,&H2B,8H10,8HF4,&H06,8H02,&H1A , SHBE

DATA &H27,8&HDD,&H77,8H00,8H2B,8H1B,8HDD,&H2B, &H10, &HF4
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&H3E, &HO00 , &HSF , &HDD , &H77 ,8H00 , &8HDD, &HE1 , 8HCD, &H38
&H16,8HC9, &H1A,8H8E, &H27,8H30,8H05 , 8HC6 , &H40 , &H27
&H37,&HCI, &HFE, &H60 , &H38, &HOS5 , &HD6 , &H60 , &H27 , &H37
&HC9,&H37 ,&H3F,&HCI, 8HDD , &HES , 8HCD , 8H4E, &H16 , 8H21
&H65 ,&H3F, &H11,8H61 , &H3F, &HDD, &H21 , &H75, &H3F, &HO6
&H02, &HCD, &H2F ,&H16 , &HDD , &H77 ,&HOO , 8H2B, &H1B, &HDD
&H2B,&H10,&HF4,3H06 ,&H0Z ,8H1A , &HIE, &H27, &HDD, &H77
&HO0, &H2B, &H1B, 8HDD , &H2B, &H10 , &HF4 , 8H3E , &H0O0 , &HSF
&HDD, &H77 ,&H00, &HDD , 8HE1 , 8HCD , &8H38 , &H16 , &HC9, &H1A
&HOE,&H27 , &HDO , 8HD6 , 8H40 ,&H27 , &H37 , &HCY, &HCD , &H5F
&H13,8HCD,&H42,8H16 ,8HCD,8H60,&H16 ,8HCY, &H21 , &H72
&H3F ,&H11 ,8H5E, 8H3F , 8HO1 ,&H04 , &HO0 , 8HED , 8HBO , 8HC9
&H21 ,8H6E, &H3F , 8H06 ,8H08 , 8H18 ,8H05, &H21 , 8H5E , 8H3F
&H06 , &H04 , &HAF , &H77 , 8423, 8&H10 , 8HFC, &HCY , 8HOE , &H00
&H21 ,8H6E, 8H3F ,&HO6 , &H04 , 8H7E , 8HFE , 8400 , 8H28 , 8H04
&HCB,8&HC1 ,&H18,&H03,8H23 ,8H10, &HF4 , 8421 , 8H5E , SH3F
&HO06 ,&H04 ,&HT7E, 8HFE ,8H00 , 8H20 , &H05 , &H23, &H10 , &HFS
&HCB, &HF9 , &HC5 , &HF1 , 8HC9 , &HO6 , &HO8 , &H48 , &H1E, 8HO0
&H21 ,&HE7 ,&H3F,8HCD,8H2E,8H17 ,8H22 , &HF7 , &H3F , &HDB
&HO2 ,&HE6 , &H70 , &HFE , 8H70 , 8420, &H15 ,8HOD, &H20 , 8HOA
&H21 ,8HFD,&H3F,&HCB, 8H86 , &H21 , 8HFC, &H3F, &H36 , &H60
&H2A ,&HF7 ,&H3F ,&H1C,&H10 ,&HDF , &H18 , 8HD5 , 8HB3 , &HC5
&H21 ,&H4C,8H1F ,8H06 , &H16 , 8HBE, &H28 , 8H03 , &H2B, &H10
&HFA ,8H50 ,&HC1 ,8H21 , 8HFD , &H3F , &HCB, 846 , &H28 , &H1C
&H3E,&H07 ,&HBB, 8H28, &H06 , &HTA , &HCD , &H23 ,8H17,8H38
&HD7 ,&H3A , &HFB,8H3F ,8HCD ,&H23 ,&H17, &H38 , 8HCF , &H21
&HFC,&H3F , &H35,8H20,8HCY ,&H36 ,8H16 ,&HCY, 8HTA , &H32

&HFB, 8H3F , &HCB, &HC6 , &HCB, &H5E , 8H20 , &H14 , &H21 , &HOO
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DATA

&HO04 , RHAF , 8H3A , &HFF , &H3F , &H47 ,8H79 , 8HOE , 8H10 , &HFE
&H10,&H30, 8H02, &HOE , &H14 , 8HCD , &H6C, 8H18 , 8H3A , &HFB
&H3F,8H21 , 8HFD, &H3F , SHCB, &H66 , 8HCO , &HFE , &H10 , &8HCA
&H33,8H03, 8HFE , &H12, 8HCA , 8HDB, &H04 , 8HFE , 8H14 , &HCA
8392, 8H03 , 3HFE, &H15 , 8HCA , 8H3D , &HO5 , &HFE , 8H16 , &HCA
&HES , 8HO3 , &HCY , &HFE , 8H11 , 8HCS , SHFE, &H13 , &HCS , GHFE
&H15,8HCS ,&H37 , 8HCY , 8HTB, &HD3, 4402, 8HTE , 8HD3 , 8H01
&HAF , 8H3D , 820 , &HFD , &HD3 , 8HO1 , 8H23 , 8HCY , &H11 , $HE7
&H3F, 8H21 , 8HFO , &H3F , 8HCD , 8H4B, 8H17 , 8H2B, &HCD , &H4B
&H17,8H23 , 8H23 , &HOE , §H02, &H1A , 8HES , 8HCD , &H5A , &H17
&HE1 , 8HED , 8H6F , &H13, 8HOD, &H20 , 8HF4 , &HCY , &H21 , &H5C
&H1F, &HO6 , RHOF , &HBE , 3H28 , &H03, 8H2B, 8H10 , 8HFA , &H78
&HCO,8H11,8HET , 8H3F , &H21 , 8HFO , 8H3F , 8HCD, &H76 , &H17
&H2B, &HCD , 8H76, &H17 , 8423, &23 , &HO6 , &HO2 , SHAF , &HED
&H6F , RHES , 8HCD, &H85 , &H17 , 8HE1 , 8412, 8H13 , &H10 , &HF4
&HC9, 8H21,&H4D, &H1F ,8HS5 , &H6F , &H3E, 8100 , 8H8C , &H67
&HTE, &HCO , RHFE, &H11 ,8H28, 8423 , 8HFE, 8H10 , 8HDO , 8HCD
&H85 , 817 ,8H57 ,8H21 ,8HET , &H3F , GHTE, 8HFE , 8140, 8128
&H10, 8HFE, &HO0 , 8H28 , HOC, 8H06 , &H04 , 8H23 , BHTE,, 805
&HCC, &HDS , 8H18 , &HFE , 8H00 , &H20 , 8HF6 , 8172 , &H06 , SHFF
&HC9 , &H21 , 8HED, 8H3F , 8H36 , 8H00 , 8H2B, 8H2B, 8H06 , 8H04
&H2B, &HTE, 8HO5 , &H28 , 8H07 , SHFE , &HO0 , 8H28 , &HF7 , 8H36
&HOO , 8HCY , 8H36 , &H00 , &HCY , SHES , &HCD , 4H85 , 8417 , 8HEL
&HS7 ,&H23 ,8HTE, SHFE , 8H0O , 8428 , &H04 , 8H36 , &HOO , 8H2B
&H37,8H72,8HCY,8H22 , SHEF , 8H3F , &H60 , 8H2E , 8H40 , &H22
&HF9, &H3F , &HCD, 8H67 ,&H17 , 8H2A , 8HF9 , 8H3F , 8H22 , &HEB
&H3F, 8HCD , &H85 , 8H16 , &HCD , 8190, 8H17 , &HFE,, 8H13 , 8H20

SHFO ,&HCD,&H3C,&8H17 ,&H2A , &HEF , 8H3F , &HCI, &HCS , &HDD
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DATA &HTE,&HO0,8H32,&HFO,&H3F,&HCD,&H67,8H17, &HC1,&H60
DATA &HZE,&H40,&H22,&I-IEB,&H3F,&H21,&HOO,&HOO,&HZZ,&HEQ
DATA &H3F,&HCD,&H85,&H16,&I-IFE,&I-111,&I~128,&I-IF9,&I-IFE,&I-113
DATA 8&-128,&1{08,&1{21,8&-IE7,&H3F,&I~ICD,8&-ICF,&Hl7,8&{18,8HED
DATA &HCD,&H3C,&H17,8H3A,8HFO,8H3F ,8HDD, &H77 , 8HO0 , &HCY
DATA &HZA,&I{DE,&H3F,&HO6,8&-I6D,&HCD,&HE1,&Hl7,&HZZ,&HDE
DATA &H3F,&H2A,&HEO,&H3F,&I-IO6,&I~I71,&HCD,&HEl,&I~Il7,&H22
DATA &HEO,&H3F,&!-IC9,8J{2A,&HE2,&H3F,&HO6,&HSE,&HCD,&HEl
DATA &Hl?,&HZZ,&HEZ,&H3F,&HC9,&H11,&H9E,&HlE,&HOl,&H05
DATA 8&{01,&HCD,&H8B,8&{18,&HCD,&H85,&H16,&HFE,8&{13,8J{20
DATA &HFQ,8&-IC9,&HE5,&I-H)5,&H16,&H00,&H78,&HCD,&H7E,&H18
DATA &HAF,&HCD,&J-I7E,&H].8,&H15,8&*IZO,&I—IF3,8J-D1,&HEl,&HC9
DATA &HD3,&H00,&H59,&H2B,&H7C,&HBS,&!{20,&H01,&H14,&H1D
DATA &HZO,&HF7,&HC9,&HCS,&J-ICD,&&{D8,8J-118,&HEB,8&{ED,8J{BO
DATA &HCl,&HCD,&H97,8&{18,&H09,&H11,&H00,&H08,&H21,&HE7
DATA &H3F,&HCD,&H2E,&H17,&H.lC,&HlS,&HZO,&HFQ,&&ﬂO,S&IFl
DATA &HC9,&I-111,&H00,&H08,&H21,&HE7,&H3F,&H3E,&HFF,&H32
DATA 8:HFB,8&-I3F,8&-ICD,8&{2E,8&{17,8&{DB,&H02,8&{E6,8&I70,&HFE
DATA &H70,&H28,&H.16,&HBB,&HCS,&&DS,&HES,&HZl,&H%,&&ﬂF
DATA &HO6,&H16,8&-IBE,8&{28,8&{03,8&12B,8&{10,&I-1FA,&H78,8&{E1
DATA &HDl,&HCl,8&-132,&HFB,8&-I3F,&H10,8J-115,&H20,&I{DB,&HGQ
DATA &HAF,&HZl,8&-1F2,&H3F,&H06,8&{0B,8&{2B,&H77,&HlO,&HFC
DATA &HC9,&HAF,&H3D,&H20,&I-IFD,&H].0,&I-IFA,&HC9,&HDD,&HES
DATA &HEl,&!-IAF,&I{ED,&H42,&HCQ,8J{AF,8&{21,&HF?,&H3F,&HO6
DATA &H03,&H2B,&H77,&HlO,&I-IFC,&HOE,&HlO,&HZl,&HFZ,&&BF
DATA &HCB,&J-I16,&H23,8&-ICB,8&{16,&H23,&HO6,&H03,&H7E,&H8F
DATA &H27,&H77,&H23,&HlO,&I-IF‘Q,&HOD,&J{ZO,&HEB,&HCQ,&HOE

DATA &H10,&H06,&H03,8J-IAF,&H21,&HF6,&H3F,&H7E,&H1F,8&{E‘5
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DATA

&HCB, &HT7F ,8H28 ,&HO02 , 8HD6 , &H30 , &HCB, &H5F , &H28 , &HO2
&HD6 ,8H03 , &H77,8H2B, 8HF1 ,&H10, 8HEC , 8HCB, 8H1E, 8H2B
&HCB, &H1E, &HOD , &H20 , &HDE, &HC9, 8HCD, &H53 , &H19, &HO1
&HO5,&HO1 , &HCD, &H4C, &H19, &HCD, &H85 , &H16 , &H18, &HFB
&HCD,&H53, &H19,8H01 , &HO5 , 8H30 ,&H11,8H77 , &H1E, &HCD
&H8B, &H18 , &HC9, &HOE , &H50 , &H18, &H04 , 8HOE , &HO8, &H18
&HO0 , &H21., 8HFD ,&H3F , &HCB, &H5E , 8HCO , &H21 , &HOO , 8H15
&H3A , &HFF ,&H3F ,&H47 , &HCD , &H6C, &H18 , 8HCY , 8HDD , 8H22
&HEF , &H3F , &HCD, &H67 ,8H17,8H21 , 8HEA , 8H3F , 8HCB, &HFE
&H21 ,8H00,&HO0, &H22 , 8HEB, 8H3F , 8H21 , 8HFD, &8H3F, &HCB
&HE6 , &HCD, &H85 ,84H16 , &HCB, 8HA6 , 8HFRE , &H10, &HCA , &H33
&HO3, &HFE, &H12 ,&HCA , 8HDB, 8H04 , 8HFE , 8H14 , &H28 , &HOF
&HFE,8H15,&HCA, &H3D,&HO5 , 8HFE, 8H16 , &HCA , &HE2 , 8H02
&FE,&H13,&HC8,&H18 ,&HD9, &H21 , 8HEA , 8H3F , 8HCB, 8HBE
&HC3,&H82,8H03,&H78 , &H87 ,&HO6 , 8HO0 , &H4F , &HO9 , 8H5E
&H23,&H56 ,8HEB, &HC9 , 8HAF , &HED, &H4 2, 8HES , &HD5 , 8HR1
&HED, &H42 ,&HCS , 8HE1 ,&HC1 ,8H30,8&H04 , 803, 8HED , &HBO
&HC9, 8409, &HEB, 8H09 , &HEB, 8H03 , &HED , &HBS , 8HC9 , &HDD
&H21 ,&HAR, &H1E , &H16 , &H04 , &H2E, &H0O , 8HDD , &H66 , &HOO
&H06 , &HFF , 8HDD , 823 ,8HDD , &H4E , &H00 , 8HCD, &H6C, &H18
&HDD, &H23 , &H15, &H20 , 8HEC, &HC9, &H06 , &HOO , 8HCD , &H6C
&H18,8H04 ,&H20, &HFA , &HC9 , &HO6 , 8HFF , &HCD, 8H6C , 4H18
8HO05, &H20 ,&HFA , &HCY , 8416, &H00 , &H7A , 8HAE, 8157 , 8123
&HOB, 878, &HB1 , &H20 , 8HF7 , &HTA , 8HBD , 8H57 , 8HCY , &H21
&HOO, &H20,&HO1 , &HO0O0 , 8H1F , &HCD , 8HFE, &H19, &HC9, &HER
&HAF ,&HED ,&H52,&H01 , &HO1, &HO00 ,8H09 , &HES , &HC1 , &HD5
&HDD, &HE1 ,&H21 , 8HFD, &H3F , &HCB, &8HB6 , &HCS , &HDD , &H22
&HEF ,&H3F ,&HCD, 8H67 ,&H17 ,&H21 ,&H00 , &HOO0 , &H22 , SHER
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DATA &H3F,&HO6,8H15,8HCD,&H97,8H18,8HCL, &HAF , 8H5F , &H21
DATA &HOO,&HO1,&HED,&H42,&H38,4H06,8H21 ,8HFD, &8H3F ,&HCB
DATA &HF6,8&H59,8H53,8HAF , &HDD,8HES ,8HEL , HDD , &HES , &HFD
DATA &HE1,8HDD,&H77,8&H00,&HDD, 8423 ,&HOB, &H3C, &H15,8H20
DATA &HF6,8H53,8HAF ,&8HBE,&H20,&H11,&H36 ,&H00, &H23, 8H3C
DATA &H15,8H20,8HF6 ,8H21, &HFD, &H3F, 8HCB, 8H76 , 8128, 8HB7
DATA &HCB,&HB6,8HC9,8HC5,&HDD, &HES , 8HFD, 8HES , &HDD , SHEL
DATA &HCD,8&H6C,&H19,&HDD,&HEL,&HC1, &H18,HE7,&H36 ,&H00
DATA &HES,&HD1,8H13,&HOB,&HED,&HBO,8HC9, 8HDD,8H7E, &HO0
DATA &HFE,&HCB,8H28,8H17,8HFE, &HDD, 4H28 , 8H18 , &HFE , 8HED
DATA &H28,8H35,8HFE,&HFD,&H28,8H39,8H11 ,&8H51 , &H1B, 8H26
DATA &HOO,S8H6F,&H19,8HRES,8HFD,&HEL ,8HCI , 8HFD, &H21 , &H51
DATA &HIC,&HC9,8HDD,&HTE,&H01 , &HFE ,8HCB,&8H28 , 8H12, 8421
DATA &H52,8H1C,8H56 ,&HBA ,8H28, &H06 ,&H38 , 8H25, 8H23, &H23
DATA 8H18,8HF6,&H23,8HES ,8HFD, &HEL,8HCI, &HDD, &HTE, &H03
DATA &H21,8HSE,&H1D,&H18,&HE9,&HDD,&HTE,&H01, 8H21, 8HAO
DATA &HIC,8H18,8HE1,8HDD,&HTE,&HO1 ,8HFE, 8HCB, &H28 , 8HE9
DATA &H21,8H10,8H1D,&H18,&HD5,&HFD, 8121 ,8H9C, &8H1D, &HCI
DATA &H79,8HE6 ,8HF0 ,&HOF , &HOF , &HOF , 8HOF , &HCD , &HFB, 8H1A
DATA &H57,&H79,&HCD, &HFB, SH1A , 8HSF , 8HC9 , SHEG , SHOF , SHFE
DATA &HOA,&H30,8HO03,8HF6,8H30,8&HCY, &HD6 ,8HO9 , 8HF6 , &H40
DATA &HCO,&H4A,8HCD,&H18,8H1B,&H07,8H07 ,&H07 ,8HO07 , 8H57
DATA &H4B,&HCD,&H18,8&H1B,&HB2,&HCI,8H79, &HFE,8H41,8H38
DATA &HO2,&HC6,8H09,&HE6 , &HOF ,&HC9, &HD5 , S8HES , 8H04 , 8H16
DATA &HOO,&H59,8H21,8&H00,8HO00,&HO5,8H28,8H03,8H19,8H18
DATA &HFA,SHEB,&HE1,&H19,8HD1,&HC9,&H79, 8HFE,&H61 ,&HD8
DATA &HFE,8HT7B,&HDO,&HD6 ,8H20,8HCY, SHES , &H21 , &HAO , 8HCD

DATA &HE5,8&HE1,&HE5,8HE1 ,&H2B,&8H7C,&HB5,&H20,&HF7,&H10
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DATA

&HF2,8HE1 ,8HC9,8H01 ,8H23 ,8HO1,&HO01 ,&HO1, &HO1 , &H12
&HO1,8H01,&HO01,8&HO1,8HO01 ,&HO1,&HO01 ,8H12,8HO1 ,&H32
&H23,8H01,8H01 ,&HO1, 8401, 8H12,&HO1, 8132, &HO1 , &HO1
&HO1,8&H01,8HO01,8H12,8H01,8H32, &H23 ,&H23 , &HO1 , &HO1
&H01,8H12,8H01 ,&H32,8H01 ,&H23,&H01 ,&HO1 , &HO1 ,&H12
&HO1,8H32,8H23,8H23,3H01,&H01 ,&HO1 , &H12, &HO1, 3H32
&HO1,8&H23,&HO01,8H01,&H01 , &H12, &HO01 ,&HO1 , &HO1 , &HO1
&H01,8HO1,&HO1 ,&H01 , &HO1 , 8401, &H01 , &H01 , &HO1 , &HO1
&HO1,&HO1,&HO1,&HO1,&HO01,&HO01,&H01 , &HO1 , &HO1 , &HO1
&H01 ,8H01 ,&HO1 ,&HO1,&H01,&HO1, &H01 , &HO1 , &HO1 , &HO1
&HO1 ,&HO1, &HO1 ,&HO1,&HO1,&HO01,4HO1 , &HO1 , &HO1 , &HOL
&HO01,&HO1,&HO1 ,&H01,8H01,&HO01 ,&HO01 , &HO1 , &HO1 , &HO1
&HO1,&HO1,&HO1 ,&HO1,&HO1,8H01, 4HO1 , &HO1 , &HO1 , &HO1
&HO1,&HO1,&HO1,&H01,&HO1,&HO01 , &HO01 ,&HO01 , &HO1 , &HO1
&HO1,8H01,&H01,8&HO01,8HO1, &H01 ,&HO1, &HO1 , &HO1 , &HO1
&HO1,&HO1,&HO01 ,8H01 ,8H01,&HO1,&H01,8HO01 , &HO1 , &HO1
&HO1,8HO01,&H01,8H01,4HO1 , &H01,8HO1 , &HO1 , &HO1 , &HO1
&H01,8HO1,&H01 ,8H01 ,&H01 , &H01 ,&HO1, &HO1 , &HO1 , &HO1
&HO01,8HO01, &H01 ,8H01 ,8HO1 , &HO1 , 8HO1 , &HO1 , &HO1 , &HO1
&HO1,8H01 ,8HO01 ,8H01,8H01,8HO01,&HO01 , &H23 , &H23, 8H23
&HO1,8H12,8HO1 ,&8H01,8H01,8H23 ,&H00 , 8423, &H23 ,&H12
&HO1,8&HO1 ,8HO1,8H23,8H12,&H23 , &H01 ,&H12, 8HO01 , &HO1
&HO1,8H23,8H12,8H23,&H00, 8412, &H01 ,&HO1 , &HO1 , 8H23
&HO1,8H23,8HO01 ,&H12,8H01,&HO1 , &HO1 , &H23, &HO1 , &H23
&HOO0,8H12,8H01 ,&HO01 ,&HO01 ,8H23, &HO1 , &H23 ,&HO1 , &H12
&HO1,8HO01,&HO1, &H23,&H01 ,&H23, &HOO0 , &H12, &HO1 , &HO2
&H09,8H02,8H19,8&H02 ,&H21 , 8164 , &H22 , &H64 ,&H23 , &HO2

&H29 ,8H02 ,8H2A ,8H64 , &H2B, &HO02, 8134 ,&H43 , &H35, &H43

117



DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
_DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA

8H36,8H54 , 8H39,&4H02, 8H46 , 3H43 , 8H4E, 8143, 8156 , 4143
8H5E,8H43,8H66 ,8H43, 8H6E, 8H43, &H70, 8143, 8171, &H43
8H72,8H43,8H73,8H43, 8H74 ,8H43 , 8HT5,8H43, &H77 ,8H43
8HTE,8H43,8H86 ,8H43 , 8HSE, 8143, 8H96 , &H43, 8HIE, &H43
8HAG ,8H43,8HAR, 8H43, &HB6 , &H43 , &HBE, 8143, 8HE1 , 8H02
SHE3,&H02 , 8HES , 8102, &8HE9 , &H02 , &HF9 , 8102, 8440 , &H02
&H41,8H02,8H42,8H02 ,8H43 , 8H64 , 8H44 , &HO2, &H45 , &HO2
8346 ,8H02,8H47 ,8H02,4H48 , 8HO02 , &H49 , &HO2, 8H4A , &H02
&H4B, 8164 , &H4D , &HO2 , &H4F , 8HO02, 8450, 8H02, 8H51 , 8HO2
852, 8H02,8H53 , 8H64 , &H56 , &H02 , 84157 , &H02 , 8H58 , &H02
8H59,8H02, 8H5A , 8H02 , 8H5B, &H64 , 8H5E , &HO2 , 8HSF , &H02
8H60,8HO02, 8H61 ,&H02, 8H62, 8H02, 8H67 ,8H02, &HES , &H02
8H69,8H02,8H6A ,&HO2 , 8H6F , &HO2, &H72,&H02 , &H73 , 81164
&H78,&H02, 8HT9, 8H02,, 8HTA , 8H02 , &HTB, 164, 8HAO, 802
&HA1,8H02,8HA2,&H02, &HA3, &HO02 , 8HAS, &HO2, &HA9, &H02
SHAA , 8302, 8HAB, 8H02 , 8HBO , 8H02 , &HB1 , 8402, &HB2 , &H02
8HB3,8HO02, &HBS, &H02, 8HB9 , 8H02, &HRBA , 8H02 , ZHBB, 8402
8HO09,8H02, 8H19,8H02, &H21 , 8H64 , 8H22 ,8H64 , &H23 , 8H02
8H29,8H02, 8H2A ,8H64 , 8H2B, 8H02 , &H34 , 8H43 , 8H35, &H43
8H36 ,8H54 ,8H39,8H02, &H46 , &H43 , SH4E , 8H43 , 8H56 , 4143
8HSE,8H43 , 8H66 ,8H43 , &H6E , &H43 ,&H70, 8H43 , &HT1, &H43
&H72,8H43,8H73,8H43, &H74, 8H43 , &H75 ,8H43 , &H77 , &H43
SHTE,8H43,8H86 , &H43, 8HSE , &H43 , 8H96 ,&H43 , 8HIE, 8443
3HA6,8H43,8HAR, 8443, 8HB6 , &H43 , 8HBE , 8H43 , 8HE1 , 8402
SHE3,&H02 , 8HES ,&H02 , &HE9 , &8H02 , &HF9 , &HO02 , 8HO6 , 8H44
SHOE,8H44 ,&8H16 ,8H44 ,3H1E, &H44 , 8H26 , 8H44 , 3H2E , &H44
8H3E, 8144 ,8H46 ,8H44 ,8H4E , &H44 , &H56 ,8H44 , 8H5E , &H44

&H66 ,8H44 ,8H6E , &H44 ,8H76 ,&H44 ,8HTE, &H44 , 8186 , 144
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SHSE ,&H44 ,8H96 ,8H44 , 8HOE , &H44 , 8HA6 , 8H44 , 3HAE , 8H44
&HB6 , 8H44 , &HBE, 8344 , 8HC6 , &H44 , 8HCE , 8H44 , 8HDE , 444
SHDE, 8H44 , 8HE6 , 8H44 , 8HEE , &H44 , 8HF6 , 8H44 , 8HFE , 8H44
SHFF , 8HE2 , 8402, 8H6C ,&H18 , 8H85 , 8416 , &HD8 , &H18 , 8HI7
8H18,&HAT,8H18,8H3C, 8H17,8H67 ,&H17 , 8HO4 , &H18 , &HEL
&H17,8HF1,8H18,8H13,8H19,8HSB, &H18, 8H5B, &H18, &157
&H19,8HE3, &H18,&H00, 8HO3, &H33 , &HOB, &H38, 8H19 , 8HEC
8H19,8HD7,&H19,&HD1,&H19,&HEA , &H18, &HAD , &H19 , 8H38
8H18,&HAF ,8H18,&H80 , &H09 , &HBO , 8H08 , HEC , 8119, 8HF5
&H19,8H53,8H19,8HBS, &H19 , S8HEA , 8H1A ,&HO09 , 8H1B, &H18
8H1B,&HD1,8H11,&HAC,&H11,8H95,8H10,8HC6 , 8H10 , &HD4
8H10,8HSD, 8H1A,&H17,8H1A , 8HFE , &H19,&8H84 , 8H1A , 8HEC
8H11,8&H22,8H1B,&H36 ,&H1B, &H40, 8H1B, 8428, 8H13, 8H34
8H13,8H41,8H13,8H50 ,8H13, 8HSF , &H13,&H75,8H13, &HTD
8H13,8H89,8H13,8H98,8H13, &HE9, 8H13, 8H4C , &H14 , &H74
8H14,8HOC,&H14 ,8HC1,8H14 ,8HF1,&H14 ,&8HOB, 8H15 , &H1D
8H15,8H2C,8H15,8H37 ,8H15,8H48 , &H15,8H59, &H15, 8H82
&H15,8HAB, 8H15, 8HFS , &H15 , &H5B, 8HO5 , &H7A , 8H05 , &HIC
8HOS , 8HC9, 8HO6 , 8H3E , &8HO7 , 8H58 , 8H07 , &HES , 8H07 , 8H3E
&HO8, &H4D, 8HO8 , &HOB, 8H09 , 3HCE , 8H09 , &HO06 , 8HOA , &H3D
8HOA , 8HAE , 8HOA , 8197, 8HOA , 8H00 , &HOB, 8H28 , 8HOB, 8146
8HOB, 8485, 8HOB, &HAO , 8HOB, &HDO , 8HOB, 8H34 , 8HOC , 8HA4F
8HOC, &H16 ,8HOE, 8488, 8HOE , 8H35 , 8HOF , &HF2 , 8HOF , &HE9
&H10, 3HDD , 8HOF , &HO01,8H12,8HD6 , &H12 ,&H12 , 8H13 , 8479
&H78 , 8HCF, 8H6D , 8HOO , 8H71 , 8H1C, 8H54 , &HD8 , 8HO6 , 8H79
8H50 , &H50 , 8H5C , 8H50 , 8H3F , 8HT71 , &H71,8H3F , 8454 , 8HOO
8H58, 8H38,8H79,8H77,8H50 , 8H5B, 8H3F , &H76 ,8H5B, &HTF

&H76 ,8HA4F ,8H3F ,8H76 ,&HAF , &HTF ,8H76 ,&H7D, 8HTD , &H76
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DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA

&HGD,&H79,&H78,&H40,8J{3E,8J-16D,&H79,&H50,8&{50,&H79
&H77,&I-ISE,&I-IGE,&HSB,&H??,8&{78,8&{39,8J{76,8&{71,8J-150
8H5C, 8H54 , 8H78, 8HSC, 8130, 8H6D, &H30, &H57 , &H30 ,&H49
8H30,8H36 , &H00 , &H6D, 8HO5 , &HO1 , &HOO , &H36 , &40 ,&H3E
&H40,&H40,&H40,&H49,&HOO,&J{28,8&{80,8J{36,&H10,&I{01
8&{40,&H3E,&I-I40,&H40,8&{40,8&{49,&1{00,8&{28,&1{80,8&{36
&H10,8HO1,8H40 ,&H3E, 8440, 8H40 , 8140, 8H3E, &HOO, &H49
&H30,&H01,&HOO,8&{6D,8J-105,&H01,&HOO,&H36,8&{40,8&{3E
&H40,&H40,&H40,&H49,8:1-100,8&{28,&1-180,&1-136,&}110,84{01
8H40, 8H3E, 8H40 , 8H40, 8H40, 8H49 , &HO0 , &H28, &H80,8H36
&H10,8H01 , 8H40 , 8H3E, &H40, &H40 , &H40 ,8H3E,8H30,8H6D
8H80,8H51 , 8430, &H40, &80, &H36 ,&H30 , &H40 ,&H00 ,&H36
&H30,&HO&.,&1{30,8:1-136,8&-180,&!{28,8&{30,&}!20,&HBO,&HJ.A
&HBO,&HZO,&HOO,&HlA,&H73,&I-I39,8&{6D,&H73,8&{06,&H71
&H06 , &H70 ,&HO6 , &H6E , 8H77 ,8H71,8H7C,8H39,8H5E, &H79
&H76,&H38,&H77,&I-102,&H7C,8J-I02,&I-15E,&H02,8J{76,&I-102
&H60,&H61,8J-162,8J-163,8&{50,8J-I51,&1-152,&1-153,&1-{30,&1-131
&H32,&HSS,&H65,8&{55,&&135,8&166,8&-164,&1-167,8&154,8&-157
8H34,&H36 ,8H56 ,8H3F , &HO6 ,8H5B, &HAF , &H66 , &H6D, &HTD
8HO7,8HTF , 8H6F ,&H77 , 8H7C,8H39 , 8H5E , &HT9, 8171, &HO1
&HO8,&HOZ,&I-180,&HO4,&Hl0,8&{05,84{40,&1{06,8&104,8&-108
8H20,8H09 , &H40 , 8HOA , &H02 , 8HOD , &HO1 , &H12, 8HB6 , &H24
8HSB, &H48 , 8H2D, 8H96 , &H14 ,&HC2 , &HC3 , 8HC4 , &HCA , 8HCC
&HCD,&HDZ,8&{D4,8&{DA,8&DC,8J{E2,&I-IE4,&HEA,&I-IEC,8&E'2
&HF4 , 8HFA , &HFC, &H3A , 8H59 , 8H3F , &HFE, 8H00, 8HC2 , &HEC
&HOO , 8H3A , 8HFE, 8HFF , &HFE, 8133, &HC2 , 8HEC, &HOO , &H3A
SHFF, 8HFF , &HFE, 8H35 , 8HC2 , $HEC, &HO0, 821 , 8HCO , &HFF

&HOG,&HOO,&I-I4E,&HZS,&Hll,8&IBO,8J-I3F,&HED,8&{BO,&Hll
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DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

&HC3,8H1F ,&HO06 ,&H40, &HOE , &HO7 ,8H3E, 8HOC , &HD7 , &HO1
&H45 ,8HFF ,&8H21 ,8HOO0 , &H18 , &8H3E, 8H01 , 8HD7 , 8HC3 , &HEC
&HO0,&H71,8H1C, &H54 ,8HD8 , 8H4F , 8H6D , 8HOO , 8HOO0 , &8H00
&HO00, &HO0, &HOO , &HOO, &H0.0 ,&H00 ,&HO00 , 8HOO , &HO0 , &H00
&HO0O0, &H00 ,8H00 , &HOO , 8HOO , &HOO , 8100 , &HOO , 8HO00 , 8HOO
&H00, &HOO , &HOO , 8HOO , &H00 , 8HO0 , 8H00 , &H00 , &HOO , &HOO
&H00 ,&HO0, &HOO0 , 8HOO, &HOO , 8400 , &H00 , 8HOO0 , &HOO , &H00
&HO00, &H00, 8HOO , &H00 , 8HOO , &HOO , &H00 , 8HO00 , &H0O, &HOO
&HOO0, &HOO0
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4) hwniiviades ET-ROARD
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L1

N ©> TN & | B -NERY &% B

Aokkkkkk  MENU  kekokokokokokk

RAM TEST IN ADDRESS 2000H - 3FFFH
MONITOR EPROM TEST

DISPLAY TEST

KEYBOARD TEST

SUPPLY TEST

FREQUENCY TEST

EXIT

Please Select Number (1-7)
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N1INAEOU_RAM

1) natiennuigiav 1

2) nfewndan i iidinswdn Uliigivsuasunisasovdoy  RAM
1Eanaz N NITNAgoUnIEAI WINUAMALY  2000H-3FFFH

3) fwaveonynadoudiu =UEAIATI1 "RAM GOOD!!" eonn1oniiw
ugavin RaM o0l 1FennKifuund  uasveven i inaddafiditlendvg MAIN

MENU

*kkkkkk RAM TEST kkkkkk

TEST IN ADDRESS 2000H - 3FFFH...

address : 3FFFH
data write : FFH
data read : FFH

status : RAM GOOD!

Press any key to menu.....

4) udfimbisa’wd RAM faund ndo1i1dI1e WKy ET-BOARD fintt
0IUAAATIN "ERROR 1" whemvonsrumioilewain  wasszngase tio#fudinia

#oon1snadouiunea avddolundeotyl
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*dokkkk RAM TEST X(K¥KXX

TEST IN ADDRESS 2000H - 3FFFH...

address : 2000H

data write : QH

data read : FFH
status : RAM ERROR !

Do You Want To Continue (Y/N)?7__Y

Nynadoy MONITOR EPROM

1) nalfionnuiar 2
2) nftwevsnsaiidi s wimed &g usunsunivesavdeu
EPROM u#) uazven1iif1inoudnag

3) dmihtoudavain  "EPROM GOOD!" ud@v31  EPRORM  Ghild

dnsanrwngiuvnd taszven i ¥nedd e 1ilideniug MAIN MENU
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*xk%x MONITOR EPROM TEST kxckx
ADRESS ©00oH-1FFFH

address : 1FFFH
data read : OH

ref. data : OH
status : EPROM 00D!

Press any key to menu.....

4) #mihlonanaT31  "ERROR !" udewi1 EPROM fhfinadoutlide nde
uhew iy ET-BOARD w¥onvensrumbvidowain  nazvzngasederffudiuii

$OIn1TNAFOUIUNOR T AT doto1unSo
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k% k% MONITOR EPROM TEST *kkx%kx
ADRESS ©000OH-1FFFH

address : oH

data read : FFH

ref. data : AFH
status : EPROM ERROR!

Do You Want To Contine (Y/N)?7 __ Y

A1INGEOY DISPLAY ( 7-SEGMENT ) wuil@$o0 ET-BOARD

1) naldonmungiar 3

2) niheevudaifiiiing it g usunsunnnadeu  DISPLAY
u#?

3) 1 fontvetutionwin " please any key to test display "
W tnaddia 4 £1&i¢o1Suduninadeu DISPLAY mu=firnsnadey  DISPLAY oY
i "#%91ngf DISPLAY uu ET-BOARD =Gnifutay "s." Fonntedaiuieringa

910U LED FLAG 1y 8 MAadiie
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FORAROKK¥kK TEST DISPLAY RKXKKKEK

Press any key to test display .....

4) 6 7 SEENT @ eudaviduray  "8." udewin  7-SEGMENT
MifuorET v wd nfonisianonvezhmiu  udfmandndn1slawalaues
avudavdaindouiu  ndavdronvzimwlawaialudluvey HARD WARE 13U 8255

w0 BUFFER fifuffoyainain 8255 fleraes tfunund

5) 1fonisnedousvas  v=ifomauudadunnin  "TEST COMPLETE.."
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KARKKKK*kk TEST DISPLAY kkkkkkokskok

TEST COMPLETE..........

Press any key to menu.....

6) naddia 9 1ﬁonﬁuﬁ MAIN MENU

N1INAEOU KEYBOARD UuifSed ET—BAORD

1) natdonnuiwiazy 4
2) nihwnda X1 E1dnywiinionadou KEYBOARD Tapv:udanaiin

"TESTING KEYBOARD NOW!"
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TEST KEYBOARD

C D E F REG MON
8 9 A B DATA STEP
4 5 6 7 RON INC
0 1 2 3 FUNC DEC

TESTING KEYBOARD NOW !

Press "Q° to MENU

3) Wi§r¥nafduu ET-BOARD wazazdo ngiitidtignnall  zuuameuu
0AWTEY LaTD9aeNM Laed

4) inaddrauds WinsudnuwaTesddiiy  udaviddiuonsdauns  1du
wihdiidrooddintuonves Windaiu nfeo1vazHnfg

5) iegiffioomyizoonivg MAIN MENU fffnagn gt nfe g

n1TNGEEY SUPPLY +5V fi1e#fiu 2-80 uuiaSe9 ET-BOARD

1) natdennuieiay 5
2) a:tﬁ1ﬁn1snmﬁauusoﬁuuutﬂ§ao ET-BOARD

3)  UURDAWRE UGN AITOVUT V6
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x*¥*% VCC VOLTAGE OF Z-8@. (+5V) TEST L33 S

VCC VOLTAGE OF Z-80 CPU = 4.99 VOLTS

VCC VOLTAGE OF Z-80 IS GOOD ‘!

PRESS "X° TO EXIT

4) Hwyoiadoudnit 4.5 Toad = ifiidesidlou  uacudavMaTOIAI W
Qowaaflifinde " SUPPLY ERROR ! " ndofiiundinewn#iv ET-BOARD fvzudao
wafinthooueflimed 31 " ( NO SUPPLY VOLTAGE !f ) "

5) nau 'x' n¥s 'X' Wendud MAIN MENU

A3 NedEoUR) Wi To ENNNmMI®RATUY_ET—BOARD

1) n@AldLANNNEIAY 6

2) a:1ﬂ1§n1snmaoum11nﬁvao§ﬁnnmu1ﬂn1uutﬂéoo ET-BOARD

3)  UURDMWRZIHAIANUDIAI A
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xx%x FREQUENCY ( CLOCK ) TEST *xx

FREQUENCY = 3.58 MH=z.

FREQUENCY GOOD !

Press "X~ To Exit

4) Hrawddiaddnia 3.55 MEz = iiaideotfiou  uasndcIWaUeY
A Bewanaflifindle " FREQUENCY ERROR ! " nfofinédnewniiv  ET-BOARD

fazudaowatintivouelioed 31 " ( NO FREQUENCY !! )
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DATA TYPE ADCOB0AC
ACQUISITION 8 BIT ANALOG-TO-DIGITAL CONVERTER
CIRCUITS WITH DIFFERENTIAL INPUTS
D275S. OCTOBER 1983
® 8-Bit Resotution N DUAL-N-UNE PACKAGE
® Ratiometric Conversion roe .
® 100 us Conversion Time ' 380 °L Vec (OR ReF)
AD 19(] LK out
® 135 ns Access Time WR({3 3] o80ase
° " . CKIN(]Js 7] DB1
No Zero Adjust Requirement N 1] 082
® On-Chip Clock Generator N+ [Jo 15{] 083 DATA
® Sinale 5-Volt P iN- (J7  14] D84 QUTPUTS
ingle 5 ower Supply ANLGGND [Je 13 o8BS
® QOperates With Microprocessor or as REF/2 (]9 2] DoB6
Stand-Alone ‘ DGTL GNO (1o 11f] DB7 (MSB)
® Designed to be Interchangeable with
National Semiconductor ADCO804LCN
doscﬁpﬁon

The ADCO804C is 8 CMOS 8-bit successive-approximation analog-to-digital convecter that uses a modified
potentiometric (256R) ladder. The ADCO804 is designed to operate from common microprocessor control
buses, with the three-state output latches driving the data bus. The ADC0804 can be made to appear
to the microprocessor as a memory location or an I/0 port.

A differential analog voltage input aflows increased common-mode rejection and offset of the zero-input

analog voltage value. Although a reference input (REF/2) is available to aliow 8-bit conversion over smaller

analog voltage spans or to make uss of an external referance, ratiometric conversion is possible with the

REF/2 input open. Without an extemai reference, the conversion takas placs over a span from VccC to

analog ground (ANLG GND). The ADC0O804 can operate with an extemal clock signal or, with an additional
' resistor and capacitor, can operate using an on-chip clock generator. .

The ADCO804C is characterized for operation from 0°C to 70°C.



134

TYPE ADC0804C
8-BIT ANALOG-TO-DIGITAL CONVERTER
WITH DIFFERENTIAL INPUTS

PRINCIPLES OF OPERATION

The ADCOB04 contains a circuit squivalent to a 2568-resistor network. Analog switches are sequenced
by successive approximation logic to match an analog differential input voltage (Vin+ ~ Vin-)toa
corresponding tap on the 256-resistor network. The most-significant bit (MSB8) is tested first. After cight
comparisons {64 clock periods), an eight-bit binary code {1111 1111 = full scale) is transforred to an
output latch and the interrupt (INTR) output goes fow. The device can be operated in a free-running mode
by connecting the INTR output to the writs (WR) input and holding the conversion start (L3) input wt a
iow level. To ensure start-up under all conditions, a tow-level WR input is required during the power-up
cycle. Taking CS low anytime after that will interrupt a conversion in process.

When the WH input goes low, the ADCOB04 successive approximation register {SAR) and eight-bit shift
register are reset. As long as both_-C_§ and WR remain low, the ADCO804C will remain in a reset state.
One to eight clock periods after CS or WR makes a low-to-high transition, conversion starts.

When the CS and WR inputs are low, the start flip-flop is set and the interrupt flip-flop end eight-bit register
arenscl.Thencxtclockpulsetnmfmalogichightod:eoutputofﬂnmﬁp-ﬂop.ﬂnbﬁctigh
is ANDed with the next clock puise placing a logic high on the reset input of the start flip-flop. I either
CSmWRhmgomhigh,mmsigndtounmnﬂip-ﬂopianmvedamhqitmbomu.Abgic
h_i_qhisplacodontheDmnofmocight-bitd\iftnqistormdtmconvom‘onprocmbnmod."ﬁn
TS and WR inputs are still low, the start fiip-flop, the eight-bit shift register, and the SAR femain reset.
Thisactionallowaforwich'SandWﬁinputswlmoonvorsion:urdanromonotomdockpulods
after one of the inputs goes high.

Whenthologichlqhhputhuboondockodthtoughmoeigm-bitshihmw,compl«inghSARucrd\,
it is applied to an AND gate controlling the output tatches and to the D input of a fiip-fiop. On the next
clock pulse, the digital word is transferred to the three-state output latches and the interrupt flip-fiop is
sst. The output of the interrupt fiip-fip is inverted to provids an INTR output that is high during conversion
and low when the conversion is completed.

When a low is at both the C3 snd RD inputs, an output is applied to the DEO through D87 outputs and
the interrupt flip-flop is reset. When either the CS or RD inputs return to a high stats, the DBO through
DB7 outputs are disabled (returned to tha high-impedance state). The interrupt flip-flop remains reset.



TYPE ADC0804C
8-BIT ANALOG-TO-DIGITAL CONVERTER
WITH DIFFERENTIAL INPUTS

elactrical characteristics over recommend
Vee = 5 V. fcolack = 640 kHz, REF/2 =

ed operating free-air tamperature range,
2.5 V (uniess otherwise noted)

PARAMETER TEST CONDITIONS MmN TYP! MAX | UNIT
AH outputs Voe = 475V, o = -360 sA 2.4 i
— v
VoH High-evel outout vortage | g TR Vce = .75V, lon = —10sA | 45
Data outputs| Voe = 4.75 V. lot = 1.6 mA 04| *
Vo Low-ievel output voitage iNTRoutput { Vec = 475V, lg = 1 mA c.4 v
CLK ouT Ve = 4.75 V. ig = 360 sA 0.4
V. Clock positive-going 27 31 38| v
threshoid voitage
\'2 Clock negative-going 1.8 1.8 21 v
threshold voitage
VT« -V7~ Clock input hysterssis 0.8 1.3 2 v
hH High-level input cusrent 0.005 1] sA
% Low-lavel input current -0.005 -1 sA
: Vo =0 -3
102 Off-state output current Vo =5V 3 A
10HS Short-circuit output current | Outout high | Vo = 0. Ta = 25°C. -4.5 -8 mA
IoLs Shon-circult output current | Outputlow | Vo = 8 V, Ta = 25°C 9 18 mA
- REFI2 open, sV,
[} f . 8
cC Supply cusrent plus reference currem Ta = 28°C 1.9 251 mA
RREFi2 Inout resistance to reference ladder See Note 7 1 1.3 [
C;i Input capacitance {(control} 8 751 of
Co Output capscitance (DB) L] 75| of
1Al typical velues are &t Ta, = 23°C.
NOTE7:NMHMMNWMM-WMM\=WUNS.
operating characteristics over recommended operating free-air temperature,
Vee = 5 V. VREF/2 = 2.5V, fclock = 640 kHz (unless otherwise noted)
PARAMETER TEST CONDITIONS Mn TYP? MAX | UNIT
N \'/ -4, 55V,
Supply-valtage-varietion error —ote : Ve 2116 2w LS8
Total unadjusted error . See Notes 8 and 9 £1}] LS8
0C common-mode error See Note 9 =1/16 +1/8 | LS8
ten Output enable time CL = 100 pF 135 200 ns
tdis Output disabie time Cp = 10 pF, Ry = 10 k2 125 200} ns
IINTR) Deiay time t0 reset INTH 300 450 | ns
- - Taock = 100 kHz 10 1.46 MHz, clock
teonv Convaersion cycle time Seo Nots 10 66 73 cycles
R . oo o o rat TNTR connected to WHR, 4770 ]
0 —
ree-running convers L] TE oV convis

TAl typical vetuss sre at To = 25°C.

NOTES: 8.

Thasa pe
9. Al arvors sre Messured with reference o

d over the

10.

intemnal L}

an idesl straight fine
in 84 dock periods, &

starcs. After jon is

MMM“WBMW.WMd

135
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TYPE ADC0804C
8-8IT ANALGG-TO-DIGITAL CONVERTER
WITH DIFFERENTIAL INPUTS

absolute maximum ratings over operating free-air temperature range (unfess otherwise noted)

Supply voltage, VeC(see Note 1) .. ... ... ... .. i, e 6.5V
Input voltage range CS, RD, WR ............... e -0.3Vto 18V
otherinputs ................. e -03VtwovVce+ 03V

Output voltage range . . . ........... e e .. =0.3VtovVecs+ 03V
Continuous total power dl:supanon at 25 °C free-air temperature {see Nota 2) ....... ... 875 mwW
Operating free-air temperature range . . . .. ............ Pt 0°C to 70°C
Storage tempPerature FANGO . . . . oo v vt oot v e e s in et -65°C to 150°C
Lead temperature 1,6 mm {1/16 inch) from case for 10seconds . .. .................. . 260°C
NOTES: 1. All voltage veluss are with respect to digstsl ground (DG TL GND) with OGTL GND snd ANLG GND 0 luniess ise noted).

2.

For opecation sbove 25°C free-air refer to Dissipation Derating Curves, Section 2.

*recommended operating conditions

MiN NOM MAX UNIY
vee Supply voltage .4.5 5 8.3 v
VReF2 Voltage at REF/2 (see Note 3) 0.25 2.5 v
Vi High-level input voltage at CS. RD, or WH 2 15 v
ViL Low-level input voltage ot CS. RD, or WR ge v
Analog groupd voitage {see Nots 4) -0.05 ] 1 v
Anslog input voltage (see Note 5} GND -0.05 Vee +0.05 v

fetock  Clock input frequency {see Note 6) 100 640 1460 kHz
Duty cycle above 640 kHz {see Note 5} 40 60 %
tw{CLK) Pulse duration clock input (high or low) (see Note 6) . 275 781 ns
tw(WwR) Pulse duration, WA inout low 100 ns
Ta Operating free-air temperature 0 70 C

NOTES: 3. Proper s achi over @ Aitt isl input range of O V ta Voo when the REF/2 input is open.

4. Thess values sre with respect to digitat ground {pin 10).
S.
6. Totsl unadjusted error is guar only st a0 leyocy of 840 k2 this with a duty cycls of 40% to 60% (pulse duration 625 ns t 937 nal.

Whan the positive anelog input with respect to the negative ansiog input (Vi 4 —vh_lhzmumm.niammhoooooooo.

W!mmMMhﬂuMquﬂowG!imwmw mmmm:mum&lwm'mkgnnu
than 640 kriz. Below 640 kHz, wtdulvcvaolumunb. d tw(CLK) ins within imits.
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TYPE ADC0804C
8-BIT ANALOG-TO-DIGITAL CONVERTER
WITH DIFFERENTIAL INPUTS

functional block diagram (positive logic)
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TYPE ADC0804C
8-BIT ANALOG-TO-DIGITAL CONVERTER
WITH DIFFERENTIAL INPUTS

timing dlagrams

T A

l 'd(m'rm—r—bi ....... ¢
|
e TR
{
tn-b - — -t

So% 'ttt _—*‘-;‘
OATA 1 HIGHAMMPEOANCE STATE

OUTPUTS L / .

READ OPERATION TIMING DIAGRAM

WA s0% 60%
! i
WANTRHEH| ]
. { . 1108 (7
*— cLock rertoos crock petoos ¥
— %-(wm—og ' I
|

|
X
teoNy——————————————— 3 \__

WRITE OPERATION TIMING DIAGRAM
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SN54LS682, SN54LS684, SN54LS685, SN54LS687, SY54LS688

SN74LS682, SN74LS684 THRU SN7415688
8-BIT MAGNITUDE/IDENTITY COMPARATORS

139

description

These magnitude comparators perform comparisons of INPUTS OQUTPUTS
two eight-bit binary or BCD words. All types provide DATA ENABLES =0 a
P = Q outputs and all except ‘LS688 provide P.Q G, &1 [+]
P > Qoutputs as well. The 'LS682, ‘LS684, ‘LS686. and P=Q L X L o
'L S688 have totem-pole outputs. while the ‘LS68S and P>Q X L H L
LS687 have open-collector outputs. The "LS682 features P<Q X X H H
20-kQ pullup termination resistors on the Q inputs for P=Q H X H H
analog or switch data. P>Q X H o H
x H H H H
NOTES: 1. The last three ines of the functon table apokes arey
10 the devicas having ensble inputs, i.e.. ‘LS62¢
thru “LS688.

2. The F<Q tunction can be generated by acohrg
the P=0 and P50 outputs to a 2-input NAYS
gate.

3. For'LS686 and ‘L5687, B1 efables F=Tano 32

logic symbolsT enatles F30.
‘LS682, 'LS684 ‘LS68S 15686
came COMP
comr
e L S ro—2_iTey > a2 ede O
TP ey 4 G223 el a
02 18 p2 180 PO )
— — ——C0
3 8 @ L AT 1
[ 2] __—::;: ° PPpRiLL ’ p2 L8
o5 peg b1 55 PO P R s 10 k
s {151 6 (151 [RE:] [
“n “n pe
P ——{ 1) P ————1717) s {181 19~ S
3 - 3 % un
00 ——f - 0 Qo Zo 200
a 151 at (st " 7 L £
az- Y SSL B P PR raoptFGE  aE 5o
al PO )
"2 Q (12 }0 a
as ) Q¢ e Q. 9 ».Q }i.p_-
as Qs (1n
161 1% a3
Qs —2 e 18 (14 a
ar ne |, a7 as |-, 16
e L'8
07_(_2."_ o)

fThese symbaols are n accordance with ANSI/IEEE Std 21-1984 and IEC Publication 617-12.

Pin aumbers shown are for OW, J. JT. N, and NT packages.
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SN54LS682, SN54LS684, SNSALSG8S, SN54LS687, SN54LS688,
SN74LS682, SN74LS684 THRU SN74LS688
8-BIT MAGNITUDE/IDENTITY COMPARATORS

- -
pgic symbols T (continued)

‘L5687
comre
& 121 Gl b3
G213 e
po..‘.’.'_— :ow
154
[P ‘
P2 18)
AL
JORRTE] 1
’s 115) wea 2 P 22 G
FORLL
'7_(101___:.71
41
CO—‘——-:O}
Py -

o] PO LI
PORITIT L
PRI Q
o 1161
POSKITY
PRSI T

pa 3N o’

]

(3L .
10-q P—1¢-0

‘-sese SvrDOIS are in accordance with ANSIIEEE St 91.1984 ang IEC Pubhcaton 617-12.
:- aumbers shown are for OW,_ J. ST, N, and NT packages.

schematics of inputs and outputs

EQUIVALENT OF EACH Q INPUT
OF "LS682 ONLY

12 uét NOM

r__

INPUT —4 ) 4

i

vee

20 ki
NOM

-
v e

EQUIVALENT OF ALL
OTHER INPUTS

vee _.__ﬁn_ _____
12 k2 NOM

INPUT —1 ) 4
-~

) 4

T Y

s

TYPICAL OF QUTPUTS OF
15682, "LS684, ‘LS686, L5688
—— - —Vee

100 ¢ NOM

QUTPUT

TYPICAL OF OUTPUTS OF
‘LS685. 'LS687

ouTPUT




SN5415682, SN5415684, SN54L5688

SN741S682, SK741S684, SN7415686, SN74L5688
8-BIT MAGNITUDE/IDENTITY COMPARATORS WITH TOTEM-POLE OUTPUTS

switching characteristics, VCC = S V. TA = 25 °Cc

eanamerent| FROM To TEST 1s682 "Ls684a 15606 1sess
aneUTS)| 10UTPUT| CONDITIONS [ WIN TYP MAX| MIN TYP MAX | MIN TYP MAX| MiN TYP_max| ‘™"
o 13 25 D 13 25 1218
P Fa |
oML 15 2% 1725 20 % 17 | ™
LK 4 25 6 25 1325 12 1
Q LYo "
oy . AL - 6670, 15 2% 15 25 3: z 17 23|
tPLH .o | Fea | ol - aser i 2 L.
o All other 20 30 2230 19 e
teLH [ P>a nputs low, 30 s
TerL e Note 2. 5 30 1730 1530
1
oL 5 — 21 30 74 30 18 30 -
L 9 30 20 30 19 30
tPLK T2 | Fsa n % "
[F 16___ 25

'(pu.( = propagation delsy tme, low-to-high-fevel outputs: tpy = propagation delay time, high-to-low-level output.
NOTE 2: Load circuits and voltage waveforms ace shown in Saction 1,

141



SNS4LS682, SN54LS684, SN54LS685, SN54LS6E7, SN54LS688
SN7415682, SN74LS684 THRU SN74L5688
8-BIT IDENTITY COMPARATORS
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*LS688 logic diagram (positive logicl

py )
o718 -

pg 15!
0649
’
pg_ 0121
4
as (14}
Pa {11}
-
ae 12 — (
0
py_® ot #~a
—]
a2 m
pp 81
2
P1 Gl
a—=
vo 2!
008
_m

Pin numbers shown are for DW, J, anad N packages.

absolute maximum ratings over operating free-air temperature range {uniess otherwise noted)

Supply voltage, VCcC (seeNote 1} . . . .............. et 1V
Input voltage: Qinputs of ‘LSBB2 .. ... ... ... .. ... e 5.5V
All other inputs . ........... R Y Y
Off-state output voltage: ‘LS6BS, 'LSE87 ... ... ... ... . ... i i 1V
Operating free-air temperature range:
SN54LS682, SNS4ALSE84, SNS4ALSE85, SNS4LS687, SN54LS688 . ... ... ~565°C to 125°C
SN74LS682, SN74LS684 thru SN74LSE88 .. ... ... ... ..., 0°C 10 70°C
Storage 1emMPEerature FANGE . . .. ..o vvvunureetonennesaneunsreeeonnens -65°C t0 150°C

NOTE | Voltage values are with respect to network ground termnat
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SN5415682, SN54LS684, SN54LS688
SN74LS682, SN74L5684, SN74LS686, SN74L5688
8-8IT MAGNITUDE/IDENTITY COMPARATORS WITH TOTEM-POLE GUTPUTS

recommended operating conditions

f SN54LS SNTALS’

MIN NOM MAX| MIN NOM MAX b
Supply vottage, VcC 4.5 5§ 65| 4.85 s 6.25| Vv
High-level output cusrent, 1oH ~400 -400| pA
Low-level output current, log 12 24| mA
Opemting free-air temperatire, Ta - 55 125 [+] 70| °C

electrical charact
noted)

eristics over recommended operating free-air temperature range (unless otherwise

SNG4LS’ SN74LS’
ARA TEST CONDITIONS ' UNIT
PARAMETER MmN TYPE MAX| M TYP? mMAX
ViH High-leve! input voitage 2 2 v
ViL Low-level input voltage 0.7 08} V
VT . = V1 - Hysteresis l P or Q inputs Vee = MIN 0.4 0.4 v
VIK Input clamp voltage Vee = MIN, Iy = =18 mA -1.5 ~1.85 v
vVee » MIN, ViH =2V,
High-tevel : 2.5 2.7
Vo igh-evel output voltage Vil = Vimas. lon = -400 A v
! vee = MIN. g = 12mA 025 0.4 025 04
vou Low-level gutput voitage Vi = 2 V. v
vy = vyumax jloL = 24 mA 035 0.5
Input current | 3 noirs. 'LS682| Voo = MAX, V) = S5V
i at Jm 0.t 0.1] mA
input voitage All other inputs vee = MAX, V=7V
1T High-level nput current Vee = MAX, V= 2.7V 20 20| »A
o 4 i . -0.4 -0.
e Low-level Q inputs. i L5682 Ve = MAX. Vi =04V 0.4 A
nput current |All other inputs ~0.2 -0.2
1os’ Short-cireuit output Current Vee = MAX. Vo =0 -20 ~100| -20 -100| mA
‘LS682 42 70 42 70
‘LS684 40 65 40 65
| i t \7 = MAX., See Note 1
cc Supply curren "LS686 cC ee e vy 75 v 75 mA
‘LsS688 40 65 40 65
f For conditions shown as MIN or MAX, use the appropriate values specified under ¢ d g

1 All typicat vatues are at Vo = S V., Ta = 25°C.
horted at a ume, and duration of the short-circuit should nat exceed one second.
NOTE 1: icC is measured with any T nputs grounded. all other inputs at 4,5 V. and all outputs oglen.

§ Not more than one output should be s
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Dual 2-Line-to-4-Line Decoder /Denuitiplexer
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Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Fower TTL
. Package Packsge . Package R | Package Package
Device Type Device Type Device Type Device Type Device Type
C|{ P{M;C! C| P} M|CF] C|P{M|CF . C| P |M{CF ClPiMmiCr
- SNS4S 1) J i L SNSLLS 139 53 Wit
Tl SN4S 18 2N SNT4L5 (39 Jqune
snmun  [of nsasIn/ RSN )
FARCHLD oermmsn 3 L TTTRLICIRE
MOTOROLA s b
bfsc. OMS4L S 139 T
NS. DM7eS 139 DMT4LS 13y D"
PHUPS NS 139 £ NULSI ] 4D
SHSI1 1 D
SIGNETICS NT4S 12y F:lB. b 1 NTLS13 KO
SIEMENS .
f 1
FURTSY T TS 1 |
1 - <
HTACH T HOWLS I P
T
§
MTSUBSH WLS (3 b1
NEC TSI x
T
AMO I} i
Electrical Characteristics SNS41.S139/SN74LS | 39 Pin Assignment (Top View)
absolute maximum ratings over operating
free-sir temperature range SELECT DATA QUTPUTS
EmaBLe A A
S0ty votem. Voo v | g tee-aw | Smus]  —ssCuwo 125C vee 16 “TA.78 1VO w4 .
Moul vortaoe v | tewoecatse range quu 0°C 9 T lu”“”"”u”u” ll”lo” ’I
| Swrage temoerature range =§5Cio 150°C T o1 T T 1
- i
" recommended opening conditions t A 8 YO v: n’ '
¥ F—
SNSILS 1] SNT4LSIDS uat
MIN  NOM MAX | MIN NOM MAX
Sugo'y vortage. ' Voo 43 $ $5.5]¢.78 $ S5.2% v r{d —l
Gorienel Ut Carent. inu ~400 W0 ] -4 i ? 930 <4 v2 'v’
Low-ltvel UIDW Current, gy 4 1] mA ! A ! Y i ? b J
Opecating wea-sr temoeratre, Ta -$5 125 [] wf{ ¢ ' HIRJIGIEIRIE ]
electrical characteristics over recommended cperating g..":,_: W T WSS
free-air emperature range : SELECT DATA OUTPUTS
PARAMETER * TEST CONDITIONS { MK TYP$ MAX | UNT positive logic: ses tuncton tadw
Va4 MR Hevel nout voltage - 2 v .
L Low-lver foul vonage 08 v Function Table
ks out CUMD veluage Voo wMiN, Y= —(AmA 5 v 'S .
B ogh-sevel  vor VECaMIN Vig= 2V, [ Sisas| 2.5 3.4 v 13 °LS139
o e cuttut voltage Vi =08V, lgpum ~ k| STOS | 2.9 3.4 { EACH DECCOER,/DEMULTWL EXER :
: VCCEMIN, Ve 2V, INPUTS
20y Lowsevei qulbul voitzge 0.35 8.sy Vv  —
. Vi =0 IV.  top = Ema ENABLE [ SELECT uTPUTS
" INCUT TSRt a1 maxiTLm VeoEVAR, VymIV . 0.4 ma G ) AlYovivYzvs:
wcy! woltage : [ X Xf{H H H h
-~ HGR el Lt S et Voo=Max, vym2,1V 20! uga w w w L H H N
a2 Low-igvei moui Current { vog=Max,  vi=0.S5V LR EERLY L L H]H L H W
ns Shart cucut ovtdet Suteat @ - Vi EMAK -29 =100 ! ma L H v H M L
< s, rtect \'cc-ulx.Ou.'zlmctea s ul ma w H HlH H K L
- H=ngh cver, L lowiovel. X = erewvant
;“‘"— t7om Baary seiect 2 4 2 ns
on vegs S v. 2 B . i
re 1D Aay ourut 1 =T, tevets LR Functional Block Diagram
ey C mismF.  jor ) ) Q}L"J
"Dt e | trom Enadie A =2, Setay (L] 24 ne H
Dai |10 any outout 2 u 32 EnanLE ‘G'_‘{> - D,_‘; v
@ N
seear ) A "]’0——4 r .
“oyrs ¥ —_— Y3
L .
DaTa
» ouTPUTS
-
Ehane 26 e > = L
‘:"z Y2
-4
secect fon {>— . -
L GL Y AL * L —2v3
1za—-Do—.< b
'S139 'L S139 DECOOER/DEMUTIPLEXER™
TFe sanaitens snoan as MIN X MAX,  ue-ffe 20CTICIRE AT SOPr-tC uNCeT Tes = e Jevece tyne.
3au tyoce. aney we at Vee 8. Taee
SHOT Mae M RIS il B a e
* P ek adiion ey e Wt e cuint Py - D C2ay AL Reghet, ® o1 Outous,
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Octal Bus Transceivers with 3-state Outputs
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Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
. | Package Package Package Package Package
Device T = Device Type Device Type Device Type | Device Type
. ype;C%P MCF C|P:IMCF i Cl|PIMLCF . C|P|MELF CiP|MKCF
T i SNS4LS245 b 2 w . Jw:
r. 1 : SNT4LS 245 i
FAIRCRILD A :
MOTOROLA S
T
NS C =
[l
PHILIPS :
1
SIGNETICS :
SIEMENS :
FUNTSY -
HTACH
MITSUBISH
NEC
b
TOSHIBA
Electrical Characteristics SNS4LS245/SN74L.5245 -
absolute warimum catings over onersting (rea-eir temperature range
Swely wae. VCC 1Y Operaing Mee-au ISNSiLS -S5C_to 125C
irpul_voriace v teTptrause cance fsniwcs gC w_ ToC
Stcraoe temocrature range 65C o IsgC
reccrmmended sperating conditiens
SNS4ALS245 H SNT4LS245 T % 8 e e 8 m e o»
mnmmx}mnmm:mT wpiepjusiejin]jejjuiinlinln
Susoly vortage, VCC ¢ 5 $.574.75 s sl v
Hondeve suttut ourrent, tOH t2 -5 =mA H
Lawdevel tutut curent. iQL 12 24 wA
Qoeratn iree-ov wgerature. Ta -$S 125 [] L1 L
electrical characteristics over recommended operating A
{ree-air temoerasture range - .
] SN74LS245 i
PARAMETER 1 TEST CONDITIONS WIN TXPS MAX [T Ba0aDa0aDalals0aldan
Vie Highrlevel vt vollage i 2 v N L e
Vi L ow-ievet out voitage 1 0.4 v SNSALE248 (11 SHTALS24S U, NY
IK 1puUt CIamO Yot age VCC =MIN, L= —ilnA —-1.5 v
Hysterems{VT - -VT -) vee =MIN 0.2 04 v
A or B wput
VEC=MIN,  flgu=-3mA | 2.4 3.4
Vo  Hwgirieve? outcut voltans Vil =2v, v
VIL =vy mar 1 lQu =MaX 2
VCC =MIN oL = 12mA 0.4
VoL, Lowdewd autput vaitage Vin=2/, v
Vi =ViLmax |lg =24mA 8.8
Qft-3tate outdut current,
o .
CIM  §gvievel vartage wocked Ve =MAX, vor2.1V 1 oA
& N
gy SHTM et e B vo =0.av -0
trout Current at AorB |, VimS.SV | 0.1
N macmum et voige Iomorc Yoe EMAR. T - X3 s
HM_ Hioh-levet inpud_current VCC =MAX. ViM=2.T¢ 20| uh
hy  Low-evel ingut cusrent VGC =MAX, Vi =0.4v —0.2] mA
05 ShoriCrast dutput aurrent VCG =MAX ~40 -5 | mA
h Yotal, outouts g a8 »n
"co Suwo'yawrent  Totm.cutpuisiow ! Ve sMAX, Qutouts open .2 G| mA
Qutiars at Hr2 (2] 35
switching charscteristics. VCC SV, TA 25C
PARAMETER TEST CONOCITIONS MIN TYP MAX |UMT
Progagatan defay time, .
»
LY - ot s 2]
| o~ 3
L Sernrinniun :._-Asar. A =13, . 12| e
P7L_Ovirwt eradhs tme 10 kow tevet o Nate 2 27 - @)
PZL Output enssle Lume 10 Mgt level e @] ns
L2 Outout setia ume Fomlowievet  |* C wSoF. Ry m=as70, 15 25| s
PHZ Outout dosiie nve o ugnievel | See Nete 7 1$ D
L

1For anotions snawm 43 MIN o 1AX, uUse ™8 socroTiate value Moo fied unaer recomminded coBLM cand Yone.
$A8 tymcat valoes wre 2t Vog SV, Ty =79C °
SNot more then one OVIDU? ShOUM D9 IMXTE0 8L § Tme, And RTARON Of the SNOrI-EhOrt SAOU G01 MOT EWOWA ONe seLond.
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543T4,/T7T4374 Octal D-Type Transparent Latches and Edge-Triggered Flip-Flops
Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package 1 Package ] Packsge . Package Package
Device Type Device T Device Type Oevice T Device Type
clPiMicr] -Vc TP CTrImic ] CiPIM|cF W REnS P cTpmicr
SNSASITE 2 i : SNSALSIN [T
Ti SNTa53%e J Ny SNMLSIN Iy obwo
H
FAIRCHILD e
” |
MOTOROLA T - 1
— -
NS.C ,
T
PHILIPS .
| r :
SIEMENS i
FUNATSY
7
HTACH }
B [
MTSUBISH .
NEC .
TOSHIBA ]
1
Electrical Characteristics SNS4LS374/SN74LS374 i B .
- . Pin Assignment (Top View)
absolute meximum ratings over aperating free-sir temperature range @
Swcoly veitege. Voo TV [ Ooeratng wee-ar ISHSALS | -$5T 10 125C - e e e aa e e = aem
ot _voiage | semperatre range [swra s 9T T w][w][w]fo][w]fe]fn]fa]]ai]~
) Storage lempurature 1ange -65C 10 150C
recommend operating conditions
. SNS4LSI74 SN7ALSIT4 |
MIN_ NOM_MAX | MIN_NOM_ MAX |
Sucoty voitage. Voo 45 § £5°41 $ S5 Vv
ngh-avel outout voltage. Vou ~4%0 1 =400 | pA
Hgh-level ouigut Curent. 1O 1] 161 mA
W of nock enal 1, quﬁ i 13
or e blng putss. T [Cow| 15 s e SNSALSITA WD SNTALSIVA LU, M)
Daws hold teme. tagie ot X ng SNS4EI74 (D SNT45174 4, N)
Sews e, taeiup 20% 2! ne
Osoratng free-aw tecperature, Tp — 55 123 9 LIRS
electrical characteristics over recommended operating free-acr LSITE, 74
temperature range (unless otherwise noted) FUNCTION TASLE
PARAMETER TEST CONDITIONSE | MIN TYP$ MAX { UNIT
Vi Hgh-ieve! eont voliage - 2 v ouTry caock ‘D | ourruT
ViL_ Low-level mput voltage [XHEY CONTROL -
Vi inout camp vorage VGG =WIN, ly= —i8ma BRI L t H H
VEC=MIN, Vi =2V, L t L L
v ..
0x Hagheevat oviout voitage VL =VyL mes, Igp =WAX 2.4 3.0 v v v x [
VeG =MIN, H x b3 z
VoL Low-tevel outout vomtage Vg =2V, toL = Uma 6.3 0S| Vv
L Vi =Vy max
. Otf-state output current, VEC=MAX, V=2V, n a
i W gh-igvel voltage apphed vo=1.Vv s
' O#-suste output current, VCCTMAK, Vi =2V, -25. R
L p-tevet vottage apphec vo=9.ev ¢
. frout current at VEE =MAK. V=TV 0.1 ma
Maxvmum noul voilage
I Hughriavel snout carrent Vee =MAX V(=2.Tv ) WA
'y Low-level nput current Vee <MAX, Vi=T.V 0.4} wa
‘s Short-ewcunt output current § | YCC =MAX -% 130 ] wA
L VCC =MAX,
fcc  Sumwly current Output contror st ¢av | +-5374 7 W m
B switching charactenstics, Vcc=5V, TA=25C
FROM Yo g B
PARAM
ETER | ooy 1 o TEST CONDITIONS .| {MIN TYP MAX|uNT
Yrge 35 0 MHZ
\::-'::—- Can iy O -
L _torm [ G ot [ T 2:.-:‘:- zﬂ:_“:‘:"ﬁ. L5 =& s
e, eate ! ' 13 2t
By Output | I ]
.
o7, Convor | AT C . a; "
[ Gutpu: Co=%F. Ry =610, )
9 2 Control | Am @ ]s« Note 3 “« 5l

TFor contetions shown s MIN or MAX. vee U apO(Opreate volve 300G under rECOMMmENndd

S0erating CONdiliona,

140 typcal vales a6 a1 Ve =SV, To=28T.

YHat more Then 0ne oulpul 3ACUAd 50 Shorted &t & Ime and Curaton of the 30Tt CHGWl ShouRS

"ot enoeed one second.

NOTES' 2. Mamewm clock frequency i3 tested wim ol Ouiouts Ioaaed.

3. See ad cartuity and wavatorwmy on page 3-11.

trge MBEanum TOCx Weguency
1PN S NI0sgatan Cally (e’ 0w-10-wgh-isvel quiput

P HOro0dinn Jedy t-mg, hegh-1o-low-level qutout

LET N RSP

sraTie e fy e level
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$54393/74393 Dual 4—Bit Binary Counter

Schottky TTL. High- Speed TTL Low-Power Schottky TTL | Stenderd TTL. Low-Power TTL

i Package j Package . Package . Package . Packsge
Device T v Device T —{Device T Device T Device T =
P ISP IMIcH U I3 YPe rCTemice] . ""%]Puur e CTrmIc
B - - SNS4L $39) 4 ML SNS430 k)
T.L 1 SNTALSIS3 JOIN SNT4393 L]
FAIRCHILD
MOTOROLA,
N S. C.
PHILIPS
SIGNETICS 4 <
SIEMENS e
FUJUITSU
HITACHI ' -
N 1
MITSUBISHI 1 . WILSI
NEC : -
TOSHIBA i
Electrical Characteristics SNS4LS393/SN74L.5393 Pin -Assignment (Top View)
absolute manimum ratings over opersting free-sir temperature r.ngi N QUTPUTS
2 /_.__A_____\
Susely wotage. Voo ™ Operatng tree-er T snsas ~$3T to 15T vec 2A . CLEAR 204 20 20c 20p
ot vettrge v | meosatore ance [ swies 0T to 7T 14| f13t J12] 11 {10 9 8
S10r808 WMperatwre (ange —45C to 128T @ 4 - T ~r- T
recommended opaerating conditicns L Qqa Qg Oc o
CLEAR A
. SNS4LS3I0 | SN74L5390
TN WO MAX [N NOM MAX T . 2
Sussly veltage. YCC 4.9 S $.5(475 § $.35! v
Hgh-laval ‘gt curient, gy 400 ~400 | uA .
Low-level cutput Swrren, i 4 8| ma I
A wout [ 5 L] 5
Coum ey ot [§ e 0 w0 w M
A oot mghor ow ¢ 20 20 . CLEAR
Puns witm. t, 8 ot ghor ow | 2 3 ns r SLA 3 ?: O?
Cioar fgh 1 20 0
Cotar_ aCte-SUN 301 MG, logup [l 1 o ! 2 3 4 5 6 7
Cotarsung Beser weowalsre, Ta J-ss 175 [] Y| © 1A CLéAR \JQa e W¢ 100, GaD
electrical characteristics over recommended operating oUTIUTS
free-air temperature range positive logic: High input 10 clear resets atl four
PARAMETER TEST CONOITIONS 1 MN TYP§ MAX | UNIT Qutouts low
Vay He-level nout virage 2 v . . .
Vy___Low-tevet nout volisge asi v Function Table Functional Block Diagram
¥y rout clams voltage VCC™MIN, k= —18mA -5 Vv
VOCHMN. Vg =2V, COUNT SEQUENCE 9,19 ourrur
v - o [RAER e
O e v e Vo =08, o= - 400uA ‘ M (EACH COUNTER) o a BB ‘ o
v N Voo mMB, Vg =2V,
oL Cw-wvel QU voltage vy =0.av oL = tmA 01 0.5 mA COUNT OUTPUT
— cLEan
tout curent at | Cledr_ | VCCEMAL. ViaTY 0.1 Qp Qc Qg QA ._LF—
" maumr rou: ot A& C.2| ~A o L L LU '
o Voo =MAK, V=55V
koo o & | "€ ! (X} t flLLLH “.0_cuteut
Ukt B 2L LHL %
' Hegr-leve: mpct Curent : vecmMAx, Vimdav, :: mA 3 LLHEH
Cuar 0.¢ 4 (L H L LU cLian
. Low-evet mout current | A VECRMAR, V=2 TV ~16] mA S |[LHLH |
-] -4
T snse —20 100 S (L HHL ac fe-B:8t_outeur
108 Shortorout outout owente | Voo =MAX Fawe e %1 ™ 7 {LHHH ac
et it T
o Suouty_ currant Ve =MAX. See Note t | . 1S 26 ! mn g : t t :
. cLEAR
frax  itrom A to ovtpwt Qg Veg « SV, 1 il hae 1o !lH L H L —
eLH Ta BT, CIE X 1t !{H L HH ‘
tpu 1 1Om A w0 ot 04 S NN 12 [HHLL ‘ o | orna
(L T
kM trm & 10wt Op Ao+ 2 2 13 iH H L H bt w®
R
1pw( | from Claar 10 Ay output | u 39§ e 14 H HHL cLEan
1S {HHHH :‘: awm L'g
*393 DUAL 4-B8IT BINARY COUNTER
NOTE: ICC 4 meazured with all cutouts cren. buth clear inputs gioded folicwing momentary .
connaction 15 4,5V, and o other mouts grounded
'Th--w-mm-t the faling edge of e cock putse is csed lor selererca )
® fons coum Y WML agetion deiey time. NEh- 1o low-level OUIMt LR K MProfagation deley time. low - 10-hugh-level eutput
§ The Op atputs of o " 39 are tested 2 (G * 16 mA plus the Limvt valus for iy for xl\-aml. meuu&wmimm—-m!dl»um
T For conditions shown o3 MIN & MAX, wie the sporcpriate mive 30ealied under onerw g

$ A6 typcol valves are at Voo 5V, Ty 25T
Mt more ym e agtrul Thoskg B aheted W og e
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1ond1581989

. Gudn vwigh. grfandiavaouinaed. nyeinwi: nan. 1ov-1oun1yE,

2534.

. 8u fovvvw. imeTutaflriaveeuiined 16 On. Mnbaved 2. nyeimm:

$180g 1Ay, 2532.

. 8w gavovve. nawiuasmsuszyndinias Ty ivaived 2-80. ngoimw:

$180g 1%u, 2532.

. Tyad  tunon. Westusiwdived. nyeime:
- dntuinatutadwyzsonindwyzuas indle, 2532.
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