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ABSTRACT

This thesis ,for the remester, will be focussing on sound level measursment by the
use of microprocessor for data record , display and time recording datas whio have been
recorded will be send to another personal computer for thepropose of analysing the sound

level datas later on.
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WR (WRITE ENABLE) Widsudayadtlihfaamefas RTC  ueninfiaedn
‘0" Thi#l CS1 = 1 uAz CSO = 0

BD (READ ENABLE) Wenwufeysaniaamefies RTC  usmdinfiasdn 0"
Tanft Cs1 =1 UAL-CSO = 0 uay RD v WR ausiasliuanfinniauny

CSO. CS1 (CHIP SELECTS 0, 1) ulu CHIP SELECT #iulihfi ENABLE/
DISABLE N"2vi147u984 ALE, RD ez WR e CSO uaw ALE 4% Yinenusanfiu fow CS1 fu ALE
xnIULEniY

SIDP  (STANDARD PULSE OUTPUT) iflusnienviyneiis N-CH OPEN DRAIN
14sieidniuen INTERRUPT 184 CPU maa:a‘ﬂ'ammﬁrunmmmﬁmﬁ AeNAAIAIEU

XI._XT (XTAL OSCILLATOR INPUT/OUTPUT) siaidafusoafaman 32.768 KHz
Frdeanisilaumuiiainnttuan 32,768 khz vl Taetlevuasndidhiien

XT frmamfiunannianiymesled TTL passie R PULLUP Whaudausn XT mas
Usnuangli

VDD  iiluen POWER SUPPLY +2  +6V

GND 917 GROUND



Mddress Address Inpul Regisler Datla Count,
{nput Name value Discriplion
A A A D D D D
) 2 1 o 1 2 ) o
\ K
0 0 0 01 0 SI S’ S‘ S’ S‘ o~3 1-second digit register
1 0 0} 0] 1 S H S S . S 0"~ 5| 10-seccod digit register
10 .0 10 10
2 0| O 1 0 Mll ni. ni‘ ni‘ nl‘ o~9 {-minule digit register
3 0 o 1 i L1 H ni ni vl 0 %5 | 10-ninute difit refister
10 40 20 1o -
[ of {0l o} & b, | b, f b | h [0~ | 1-hour digit register
5 0 i 0 i H H PR/ h h o~2 PR/AM, 10-hour digit
10 20 10
or 01 register
M
6 0] 1 110 ] d d d d 0~9 {-day digit register
H L] 4 3 1
7 [ O I D H 1 d d jo~3 10-dey digit register
to 0, 10 i
8 1 0f:.01 0 HO‘ =, 1 w0, 0, %0, o~9 {-month digit register
9 i 0| 0 1 uo“ i Ed 4 w o~ 10-zonth digit regisier
A 1106 t] 0 Y‘ Y, v, v, v, 0~9 1-year digit register
] 110 1 1 Ym YERHIXV Yo | Yo o~9 10-year digil register
¢ 111100 ] d w" " v [o"8 Yeel register
D 1 1 0 1 C' 30sec.| IRQ |} BUSY { HOLD - Control register D
ADJ
E 1y 1] 1]o 8 Lo| oy, Jimeer | o ¥ Coukhrol reyister E
/5T )
¥ { 1 111 C' TEST | 24/12} STOP | REST - Control register F

[

39T 3.1 uasewthiinasld1ee REGISTER

Note 1) - Bit * does not exit {unrecognized during a write and held at “0" during a read),

Note 2} - Be sure to mask the AM/PM bit when procassing 10's of hour's data,

Note 3} - BUSY bit is read only, the IRQ FLAG bit can only be set to a "0* Setting the IRQ FLAG to

a""isd
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REGISTER #in9 4
S1.510. MI1, MI10Q. H1. H10, D1, D10, MO1, MO1Q. Y1, Y10 W

nﬁué’nmmmﬂtﬂu%asj‘a"uﬂq‘?%mmai‘muéﬁﬁuﬁaSECONm,SECOND10,M|NUTE1,
MINUTE10, HOUR1, HOUR10, DAY1, DAY10, MONTH1, MONTH10,YEART,YEAR10 uaz WEEK u
Asfinuasn T Aawme fnaniiasAaaliidlusia BCD fatnadu Faamed S1 (58, S4, S2, S1) =
1001 Feazmnnde 9 Fundt |

PMAM, h20, 110 Il 24 7. Tn PMIAM a2bild uasiintiasgnuldidlu o mnanlu
‘nm:ﬁas‘i'lwuﬂ 12 . I h20 azgnimvlunisgau 1 ho azgnidisudae 0" nilavanuAny
{0 meen Erlidinned e 1 W luRdmi

MSM 62428 ‘Wgneenuuusndviuilaf addnsimuaziismnsasamaioaiy Hagngs
i (LEAP YEAR) Idatinadmlusii

a 't‘:*‘ :’z ] -l 3 aj
dauFaamed w. ansnideyaldaus 06 ( 719197 32 wansdayaiasdulylld)

.J
AN 32

wh s ety . DAY OF WEEX.
0 0 0 SUNDAY

0 ) 1 MONDAY

0 1 0 TUESDAY

0 1 1 WEDNESDAY
1 0 ‘0 THURSDAY
1 0 1 FRIDAY

1 1 0 SATURDAY

CD BEGISTER (CONTROIL D REGISTER)
4‘ -~ a‘l‘ g a’ k24 lJ b 4
- HOID (DO} Wity *1"dyy1niCLOCK 1 Hzhazdaund S1 azgnvgald lu
3 - J @ - ‘ J (P bad

wariigelin D1 (BUSY) Sailuiinannuzaranunsa seuld @ia BUSY windu "0 F3awmad S1 W

) < al . a‘l’dv -~ 3 aJ o~ -~ . 3 - 1
aunsaa uun? el auld i ludaenantiflfanai ATunaeaniueaes1asiuani i udnuianeag
- . al : - [ a‘ J . t% o '
AUNARANANTUSN 1 AUNT MAIRINTI HOLD = 0 Wa CS1 = 0 azvinlyf HOLD = o Taeliaula

o
AN1TNTUAU 7
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BUSY (D1 Suliviuanaousraansdumefinafy  MICROCONTROLLER
' ' 1 :‘r d‘ o s J %3
MICROPROCESSORS umiaansoguldetnadaawinri detin BUSY = 0 wnafensanfiagls

g aeuiuiasimas S1 W (ADDRESS 0 C )
3.4 auAasina RS -232

J |J J L I}
rs-232 Wusiklumegnilifinasguildfuetinendremndlugaamnes nstaans
- -3 : o J ' o L g
faya  MWiudnludusdnlufaundesnasguieaiunaclddedugunml  datume

" [} ] -3 z 2 J J
et lilfmnaacndnludniuazldnasguiiyned ag

3.41 Ld18099849993n 3 RRENRULI RS232 C

v e oy : a - J- ' o
fadmuanan RS-232 ¢ vu vendaniaAugiebuadandessudn DTE Ay DCE (AN
- 4 3 o S a’ » e J o
o 38) Wwadiandeduydn 25 91 NBeudItuAeuWARSS "SERIAL PORT Tude PC wie

[ 4 ’ 3 z o I (3 L -
gunsnllarenieing 9 dantildnwardeuandlugy 3.7 dssnnsusndafiovuaqiomussedu

Communications

Medium East
—A .

West

Primary Channe!

DTE J:[ DCE DCE DTE
_ RS-232C * ‘ RS-232C
Cable Cable

. Secondary Channel

71l 3.6 LULATABTRINNSRRANSTIE RS 232 C
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O
SECONDARY TRANSMITTED DATA—-c, z ::ZLZ;T:ES ZC;L::\D
TRANSMIT CLOCK——-c. 2 RECEIVED DATA
SECONDARY RECEIVED DATA—-c 3
RECEIVER CLOCK—- < & REQUEST TO SEND
oNASSIoNED.| 17 ® CLEAR TO SEND
SECONDARY REQUEST TO SEND—|_'© & DATA SET READY
DATA TERMINAL READY — | s ' SIGNAL GROUND
SIGNAL QUALITY DETECTOR—_| 20 § DATA CARRIER DETECT
RING INDICATOR——|-%' S S
DATA RATE SELECT — | 22,3 PRRQR
EXTERNAL cLock | 23,9 gibenath
onasSIGNED | 24 SECONDARY DATA CARRIER DETECT
" % ¢ SECONDARY CLEAR TO SEND
O

g1l 3.7 RS -232 C Female Connector

Toauna uazanisTn e fratnedusasmeluadia niaueadunatinfinesiiessdndn
foluderell uanifeiazifdnladn DTE pauANTAnlfatele ersndudesdnlauy
d1mee v apluananmnuAniasdianannisdeasidludaramun RS232 ¢ Han suuny
4ﬁaaqﬁﬁﬁqmm'tugﬂ 3.6 via‘lﬂ‘lwﬁqaaLduﬁnﬁanmqﬁqqﬂnmiﬁaq'mqdf'm dreile uszdiu
1 fletasianatenisiadns wazdndnugunsaliunsiuan uaskiu axduean gy

fananisdasns Yszneudae TRy IUNAN  (PRIMARY CHANNEL) use 189
ftyeunuses  (SECONDARY  CHANNEL) sel¥fguandinladndesdnyyranhudutamie
(PIPELINE) -flﬁ’tutmm’luamuwhﬁu ﬁq&uﬁaqﬁmmqmuﬁnua:-ﬁaqé’rurmmmq&umm:ﬁ f1]
luanegiAsaiu wiaauarafl4

Lﬁmlﬂmﬁuﬁaqﬁmmmﬁﬁa wmnAndes ARunl (CARRIER) afuwi As

aa o cod d 4,
dyeyrusunaen  anAduetunltng  Aroudfivmnranfiasadauinuinanenistaansld
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sonidusaussyndaya Rfundt uaagandaya ierndeyaiuianannsiaansilg
qane REn1sueaganuaneis

luusazTadoyin ﬁﬁrgtmmﬁ'ajumﬁ 2 Ayeyrnd wasedoyerndlddnuiunisdaus
v fimme Bredumasieansananzalfidmiandu tasdtyyrnfaniuatiayagndnd wsida
Aasld aduaniu *ﬁmﬁruruqm&uﬁﬂuﬁﬁm adrInang

daedtyeynaiAn aamg Teildwindy dnunulindedniinniigafesdyayiasen
Wirinufa/ld  desdygnosedbidniufasfecildegluynlindu  withflegudernpanug
(ARMF)) 1eeriuaslisendaAtANgIaeTesdtyyrman manedrbiduduheiufarlill we
AHUANANTEIA TRty advdniutesdiygnases dadimun RS-232 C Avuadadiu
annsnazilszyn A IATuFananenisdaasfitiAngendn 20,000 fnsedund

RS-232 C aaenisdenumeadre i ufudesnuun bnfuies dusuin

- daedyarnianile e vieanaqmdnd

- fananennsiedisasilunuuad afvd auuudianiz

- saedtygyrnianiuuuudelaniavt aastelania

- daedyannisaeasint ala

wniEauudonsigpaniuuasiesnsatindsilg nafde dneutasasluaia
RS-232 C AldAauAn CDE axgndlsivindu Fuagiunsaanuuy wreitaraez il Buduunuvile

o o
wulsaefldnldaansuvnaynatanan RS-232 C

3.42 dafianuaniginia

d o v : -
reazduafuriuananifrasdyyidiiissuaneuiaranahuedia RS232 C
] GJ 2 1 e P B R Y a‘ rY ~ °
wnne wimsss i adesegiudygraiun? fedrdaieaiuiamadegnitmuinasluass
v Auaaslugl 38 ufuniuan (POSITIVE REGION)  agjsewine +3 Taavl DC fla+15
Taayi DC unzuF1aniay (NEGATIVE REGION) agjsewine -3 Taawi DC fiv -15 Tamf DC ufanu
3 I d [ & - A s [
sowine -3 Taat v 3 Taavid ey L aulReuttagaus (TRANSITION REGION) Hdafavuald
o 1 o Lf 1 a o e - JJ ' 3 .
feyauazfiganusagluufuailldbiiu 1 2adiui luwfuauldeudisaniusiiarhifinns

Anuun antunaniiudeygrausiatnala
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+ 15V

Positive Region

+3V ——— 2
OV s » ) Transition
Region
“ 3V - ———

Negative Region

‘ox
1

31 3.8 szAulamevadtyn 0 RS232 C Avuald

e 1 3 J o & o J
U uawdildfsoiuiuanurlunfsssaedygrniludnsneiduenva nrsuda

“ vy TN\ 3\l ;
AMINETadsTALTamAtuagAuwinTrasaes Tednmuawiaivliniumise 3.3

N d P
A3 71 3.3 withreedsuarauvungraamanfiavius

VOLTAGE LEVEL
WIRE FUNCTION
Positive Negative
Data SPACE (0) MARK (1)
Modem Control & Timing On (asserted) Off (negated)

-

J o | 4 4 [ J o o r’ o -
WeeansrAubiamadandrdhineunnsiadlfidiy L AnhBumefilagaiia RS-

¥ - -~ - ~ - o :
232 C Asdeansaearnipduuarmafudufirsdauanslugl 39 mMaduuasniafuil awwnsn

wdlugy IC mavasmanavialyl



TTL Gate
TTLG
ate Cable DOD_

S
VLd NN

RS-232C RS-232C

Driver Receiver
N\ 6

*eoe //L < oo

91 39 wasfumafing RS-232 C

~
1

]
RS-232 C uudrfinArauqiiitresanedynn (aveuiunsed) etinngame
. - -~ 4 ) J ) 1 o ‘I’

2500 PF dwudneiadianfiauiuuseiasinsawinanaateanignall araenlssunn 50

Wa azlApruginiaydsznoniu Aaud hilfauriiafiesuds ssusianangasewdng DTE

usz DCE A8 50 #a Failsmnns 16 mms
3.43 999958 RS-232 C WAL

AN d A S
AT 3.4 UAANIENNSINTARRTEN RS232 C uasTadtyqyrsnidfuiy andasieiu
. PN 4 AN NS AW .
rafinnnfiaqailuiedediFoneniu 4 Telfeglumbdadnil (Fetalidahil nsiowun
& o ~ ; g J - ¢ [y - Q
wmasgliizanlanaina) luihdaliavsaiteyanaiuesne 4 Tnaazdnefure Wunquanu
& Al o ]
dszinmaasdyeyrniuasurithaasiulastie
o o . o e A d . .
179 1 uazen 7 Wuransad eean 1 dunsedisnsz eanednglsvasdudn lu
o~ o -~ a dx J
nastlasfudyrnisuniulaesay wazaanIsasnunsneady g udussifialivld . 7 du
J k74 l‘l t =3 - 3 [ 4 o [
e liiesie Wi adunianf aqadreBedoniuresdygamneiia  hidnaududaysa,
[
) o . ) * d
deyeyrndunRng v adtygyrnumauausiag q 11 7 i dniludiessiasswing DTE uaz DCE (el
J L3 ] - ] £ ] [ 4 3 - J ' o J
w? aaineudanivldatregnsias nrssiansiaden 7 1 Avssrdaf aamnuaNAnddutieq uaan

mATunuIaeatefag Bansadliddufanduaivginlinisiudayauiiaein bigndasld
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J J > o o L4 & o 1 o Jg
119 2 wazand 3 dundviudeussfudeysaudndu Avdndent e luiiil

L4

4

W HA

21

w1d2 CPU wia DTE undndniluddeviodiu aannisfass RS232 C  DTE avde daynaan

o .
N1 2 waziudeyaannan 3

:" k4 1] GJ (4
1771 4 uax 5 A9 RTS uaz CTS dryeyrndunen 4 viu DTE Huanssia DCE Wn Ussass

azdedayn doynyros RTS Henslfiite dandactudy oTe avhidedaynaunsanaldin doyana

CTS uu11 5 970 DCE 34 CTS Wludtyayrmumeviuain DCE 41 DCE vundanlunas deans

J J raj ) [ L3
uda lunsdili DCE Hanumden uazaf suafiunninaglfluntsdidayangudnFlhifdianndndly

CABINUINIATTEUIN RTS UAY CTS

179 6 uaz 20 Wu11 DSR uas DTR dityeyand DSR viu DCE 1uda DTE WiFdn Tl

dnedesongude unsMbilffiRmeyuhnanaaes (TEST MODE) ndnofe idaans

(COMMUNICATION SET) thunfaundanauds dtyeynos DTR thildiite DTE ude DCE lunne

- o af '
w%‘aumzmﬂmum?ﬁﬂm?mxﬁmu'imﬁmiﬁm ufin

Direction

Pin Signal Name DTE DCE Abbreviation

1 . PROTECTIVE (FRAME) GROUND

2 TRANSMIT DATA o= XMT
.3 RECEIVE " DATA = RCV

4 REQUEST TO SEND N RTS

5 CLEAR TO SEND R CTs

6 DATA SET READY iF © DSR

7 SIGNAL GROUND (COMMON RETURN) GRD

8 CARRIER DETECT TN CAR__DET

9 - X .
10 -
11 -
12 SECONDARY CARRIER DETECT TN SEC__CAR__DET
13 SECONDARY CLEAR TO SEND e SEC_CTS
14 SECONDARY TRANSMIT DATA = o SEC_XMT
15 TRANSMIT CLOCK (DCE SOURCE) S XMT_CLK
16 SECONDARY RECEIVE DATA —~ SEC_RCV
17 RECEIVE CLOCK e RCV_CLK
18 - ..
19 SECONDARY REQUEST TQ SEND —_— SEC__RTS
20 DATA TERMINAL READY — DTR
21 SIGNAL QUALITY DETECTOR —~ sQD
22 RING INDICATOR — R
23 DATA RATE SELECTOR _—> DR__SEL
24 TRANSMIT CLOCK (DTE SOURCE) —— XMT_CLK
25 -

v
R399 3.4 N1sAMUATY9899958 RS232 C
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17 8 Wunidlunssmadumsfudyeanainans unapfeanaidundn DATA
CARRIER DETECT unuéndn CARRIER DETECT Wi#lumnsw 4 MODEM amimsfiudufon
Yyl CAR-DET 'ludaﬁu‘lﬁé’uﬁrgfmmﬂ&dumvfﬁﬁ?xﬁuwaLﬁmﬁummﬁﬂﬁwum’mumﬁ“u
dedaya DTE mu'mfgﬁmm?ﬁfufmmﬁ ﬁauﬁa:ﬁnﬂ?ﬂﬂudw?ﬁuiﬂzga LLﬂ:ﬁfmmqﬁm u
mnadedieya Mhaitulud (Msdedayalnanssyidng OTE se DTE) 17 8 Yulnfacgnaelag
Asa fuani 20

179 22 1 RI (RING INDICATOR) dtyaynsihiludiyaynesit DCE uen DTE 41 Hnns
Funtnsdnyidnunmnanednd  Tuduazgneanuuylialieudslasnsagiuateinsdwd
e reufusatu®  Bufuasiiaauainsnlunismssdy foygrnufandnan
matnsdwily uazazdediyaynos Rl § DTE Tuaaidiftdyanauden (RINGING TONE) iaun
wasTuifuasynnnaneufulaunnsdaesasiiouiinnstnynednisu Welfdndsann DTE Seilnd
DTE q:z&'liﬁmﬁumau%un’i‘s}dam&ﬁuﬁlmalﬁ:yrmru DTR dernuandl 20 dnfidnmiuiadas
paNRamafidn R ARTT ﬁnqztﬁﬂoiﬂqﬂQﬁnmﬁ1’fqﬁﬂ 10 91 Andnamnudadrefudy
dnAty m‘éuq Yhuasilnamdindtysesasly

a1t 15, 17, 21 uay 24 thuaslddle Tufinaudanundelanis warsudn nekiuds
arfasdedayauneetin (0 via 1) fusiazeananin BIT TIME Tufuazpoupn Sz
&eyeyrauuninaann DTE uszlunnueadanriu Tmﬁu‘i'xﬁwﬁﬂﬁ?uﬁq:ﬁmdqﬁmﬁmﬂmﬂ: Y
iryrmmmﬁmw?’xéqumﬁwﬁuaanmﬁqu 1 15 uarnd 17 aclauesmnndeenameni
ua:lun?rﬁﬂﬁfuruﬁmmmqu’lﬂ‘mﬁmmn'[mﬁumqﬁ’ﬂum?mm - lunsdifinnsiofdng
sonfin #0nfiau axlinizAsugusad 24 uazdui 21 i alfitauansinpfun iy
Wi fauaiduldnudaulsdiuuaEieuuds

" 23 'h’ﬂﬁ"adqé:urmmnﬁanﬁmﬁn'wdqﬁmm'\mﬁﬂqa Tunsdiuuduuuiion
gunsnuaugnededayald adldni 23 ﬁLﬂuﬁTfmaﬂmuqu é’mmm?d«’fﬂzgaﬁlﬁ&uﬂnﬁ
Tufin vmé’ﬁuqutﬂuﬁqtﬁﬂﬂé’mmn’i?d«’iﬂqaﬂ uazazudaliite DTE Aude unsTaufudausy
Suen DTE Arufudnsevite

913 12, 13, 14, 16 UAY 19 Lﬂumétutmmﬁ'lﬁﬁuﬁmﬁtyrmwaq Tufunaeies asi
dasdyyrtuliaactasde  decdnyanudnuastasdtyyinises mﬁfgty'\mv?q 5 189789
a*rgrmwmwfu St milaufuwihiivnetesdygramén  dnefuusdrdnsnisdedoyqn

neteedtygnnseniu dni siuszdindndmsanisderastecdtygroudn  uastinedoyynnises
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’.’I b o o - ] - ‘J o )
shiasiifrmansdedtyaraisuiuiy firnwrasdesdyguman Aeafugeedeyeynndsas

: U 1]
flagdingroferel

o X A ) - :: g o
Fnwoivresdaydeinduneding RS232C W unisdeuuuAAY anqazuuuy

- % P o } Yy
azdclasnia viauuuBelasdafld Tueegiu DTE
o - 3 ¥
dnvdululassenudl Wnnededaya Taeld nnsdeulisunsudediou IC wef 8255 uas

2 1C wef MAX 232 WinseAuusesu Wldmnderma asdaanevinlAdeg 3.10

START

BIT DO Di.

RS232 SIGNAL

sTap
p2 D3, D4 DS .D6 D7 BIT

BAUD RATE = 1200,2400,4800,9600

DATA" .
STOP BIT -

= 8 BIT
= § BIT.

L PARITY BIT =" NONE

> DB2S FEHALE 3P

TXD

RXD
Rs-g32 P

LINE
opes) F°S

CcTS
DSR

DTR

a0

DB9 (FEMALE) 3P

TXD
RXD

Rs-232 °"P

LINE

R

CTs
DSR

TR

3

2

o
a1l 3.10 nanTeaineane RS 232 Tulaseenu



3.5 DOT MATRIX LCD MODULE
s1maasuLia DOT MATRIX LCD MODULE HaanTddluman q el

1. CHARACTER LCD MODULE
2. GRAPHIC LCD MODULE
3. SEGMENT DISPLAY TYPE LCD MODUEL

' :6 1 ]
Tneluwsazuuuiifiazlidoudsenaviug) 4 ueldidy

i
)

1

1. DOT MARIX LCD iflusaugasnaliiznasiiuludnenisnistiauasdasies fuuaef
D dfmmqﬁﬂuﬁon?:ﬁmuﬁsuﬁn

2. DANVER ufafudynaimnnfapauauiundn LCD SnivitatnediuaMien\lu
LCD MODULE 1y HD44100H, MSM5259

3. CONTROLLER {lusnfudaysaingunsainauanuiuszdanisaquAn LCD MODULE
IHINIULAAIHARNY 7 U nnsausenIn, Mafiasadnies dludu Taefwef IC inenldfude
HD44780 Feazldluuuy CHARACTER LCD MODULE ifludaulug) waf IC HD61830 axldluuyy
GRAPHIC LCD MODULE

TunsAnmmaieuuesldn (CD MODULE dbilddassnniaefine samnsod
Aot laludouses CONTROLLER MfiAinenauda uazlauuan LCO MODULE luusazu? v
udaal¥fa CONTROLLER Tifmdnnysvinaruiian q Audlu dalug) uazlu LCD MODULE us
praund LT E e sd s AR EIMAN N uLdeaiueioma (C Aeanniigs
fawilefiflu CONTROLLER LCD fiAa HD44780 Tnguuunasinerureaiilfidunnsguliiy
CONTROLLER LCD #adn. e

HD44780 Tlled LS faviklirauan LCD Tnauansnslugysadnus viadoydnwnling
7 Fafuesanansasaldauuy 4 BIT wia 8 BIT FIf Taud wsiauuy 4 BIT azsiglfendd
DB7-DB4

uazBnaresdaderauan DOT MATRIX LCD MODULE gl#a1n mmruan

24



3.6 MNEAILANLAZLITNIAKG

.J v } . [ % ¢ [ 4
WiasanTassenulidasnisfianin lulastlsuarefindoalunsiuiinus delifants
< - 4’! o ‘J ¢
anudalunisdsznanannidn TaseutiddlfiRen  vefpmcuRn MR 801 AegUR 3.10 T
z A 1 o - : ) - -
AsaLANAAINARINT9TeslATeIe Bndadluninlssudandinisdaintinlml dviunaazdun

. vd
#1917 129uefa uanaldn Ava wuan

o

8255 USERL (10-1FH) <20- .
/8 L:[l [3001]] eass USER2 20 EFH)L{ i
+ - C )220uF LCD
T
osc .
bd 8255 8255 U
. R-PACK 10K &
I+ L+
ot afol ug U3 [T I+ I ] 11
| I i = 0.1 U4 ROH RAH ] ]
s, L 3
! 2764 6264 6264 . R E
o | 27128 62256 gl 13
o | 27ess 2764 , 8255 o
z80a | F* 27128 : =5
27256 Gl
@ < - %
. ¥ T, -
=< o i‘-’l . ]
3 E W s
s g | & +
- LI -l D
: 0
og[Ju2e, 16K 32K ‘“‘“48"“ 330 USER =1 E
E 101 ggg HALT ’DD 3
L‘
- op 00K PWER ®
18 | 2| v osen || xe557 TJ g
Lo % |- [:]10u N
EH DIs c S v | usBuon oFF Hy
saz | = ;
= 3 G 5 ) @
» o K bt 3 Rs232
n + 4. o
0. 1 LB all IEXY
RESET GND 0. O.sv

21 #1 3.107uAme vasA MR 801
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HOUR = HOURSTART

YES

MIN = MINSTART

YES

PRINT
FINTE

RECORDER

y

MINSTART + SAM

HALT

MIN > 60

YES

INC HOURSTART

L

HOUR > 23

YES

DEC DAYSTOP




CPU "Z80.TBL"
HOF "INT8"

3 3 3% 3 3K 2 3 0k sk ok 3 3k ok S e K 3K 3 KOk e 2ok R ok ok ol ks kR ok

; * SOFTWARE " SOUND LEVEL METER "

*

*

’

BY SUWIT KEAWSRIKUL *
.
8255-1 OOH-03H (MAIN PORT) *
82552 10H-13H INPUT PORT) *
82553 20H-23H (SPARE)  *
LCD  01H *
DISPLAY LCD 20%2 *

46 3 3 e e 336 3 30 3 36 S e e e 36 39 303 390 3 e 3 3k ok e Nl e 3 e sl gt e ok ok ok Kk

Lk
1

;********* VARIABLE SETUP LR L2 22 3]

PORTAO
PORTBO
PORTCO
PORTX
PORTA1
PORTB1
PORTC1
PORT1CO
RTCPOT
ADPORT
dBUBUF
dBUDATA
HOURBUF
MINBUF
SECBUF

WEEKBUF

BQU  00H ;8255 LCD,TX,PRINTER PORT

EQU 01H

BEQU 02H

EQU  03H

BEQU 10H  ;SW CHACK ATT
BQU 11H  ;SW CHACK dB

BEQU 12H ;KBY IN MIAN CONTROL

BQU 13H
EQU 30H ;RTC I/O ADDRESS
BQU 08AH
BQU 801FH
BEQU  8020H
BQU 8021H
EQU 8022H
BQU 8023H

EQU  8024H



DAYBUF BQU  8025H
MONTBUF  BQU 8026H
YBARBUF  BQU 8027H
SAMBUF EQU 8028H .
HOURST BQU  8029H
MINST EQU 802AH
DMAXBUF  BQU 802BH
HRSTOP EQU 802CH
MINSP EQU 802DH
DDAYST BQU 802EH
DMONTST  BQU 802FH
DYEARST ~ EQU 8030H
DSAM BEQU  8031H 3
DHRST EQU 8032H
DMINST EQU  8033H
DDAYSP EQU  8034H
DHRSP BEQU 8035H
DMINSP BQU  8036H
RATT EQU 8037d
RdB EQU  8038H
DHRSTBUF BQU  8039H
DMSTBUF  EQU 803AH
DDSPBUF  BQU 803BH
DMSPBUF  EQU 803CH
DdBU BQU 803DH ’
DMAXSP:  BQU 803EH
MDATA EQU 8040H
ORG 0000H
START: LD HL,0 ; POWER ON DELAY
STI: DEC HL



LD AL

OR H

JR NZ,ST1

LD SP,801RH

LD A,9BH ; 8255 INIT ( A,B,C = INPUT PORT)
OUT (PORT1CO),A

LD A,80H

OUT (PORTX),A

CALL RTCINT

LD D,38H ;function set 38h

CALL LCDWI ;DL=1 8 bit,N=1 1/16 duty,F=0 5%7
LD D,0CH - ;display on/off control

CALL LCDWI

LD D,06H ;entry mode set

CALL LCDWI

LD HL,TABLOGO

CALL LCDLD

CALL DELAYH

CALL DELAYH
LOOPST: LD HL,TALOGOL1

CALL LCDLD

LD HL,dBUDATA

LD A,041H

LD (HL),A

JP KEYIN

; KKK KKKk SBYTE SUB KKK ERRKKKE
; SEND ONE BYTE TO RS232
iIN =D



. REG = A
SBYTE: PUSH DE
CALL TXDLY
IN A,(PORTBO) ;START BIT (0)
RES 7,A
OUT (PORTBO),A
CALL TXDLY
PUSH BC
LD BgS
SBYTEIl: IN A,(PORTBO) 8 BIT DATA LOOP
AND 07FH
RLA
RRC D
RRA
OUT (PORTBO),A
CALL TXDLY
DINZ SBYTE1L -
POP BC
IN A,(PORTBO)
SET 7,A
OUT (PORTBO),A  ;STOP BIT (1) INVERSE
CALL TXDLY
POP DE
RET
TXDLY: LD A,l4H :BAUD RATE DELAY (9500)
TXDLY1: DEC A
JR NZ,TXDLY1
RET

; **********SBYTEIH SUB SRR R R



SBYTE1H:

; 6 3¢ 26 3 N4 N6 3 e K SBYTEH SUB R T
: SEND ONE BYTE IN ASCII TO RS232
: IN' = (HL) DATA

: OUT = ADR

SBYTEH: LD D,(HL)
LD AD
CALL HTOA
CALL SBYTE
LD D,E
CALL SBYTE

RET

; ******'*’K** SBYTEW SUB KEREE KRRk
; SEND TWO BYTE IN ASCH TO RS232
. IN = DE DATA
: REG = ADR
SBYTEW: PUSH DE

CALL SBYTEH

POP DE

LD DE

CALL SBYTEH

RET

. wxxkxrkar® SBLOCK SUB **kxxxxskx
; SEND BLOCK (END BLOCK BY 00H OR 0DH) TO RS232
; IN = HL START BLOCK

; REG = ADHL



SBLOCK: LD A,HL)
CP O
RET Z
CP O0ODH
JR Z,SBLOCK1
LD DA
CALL SBYTE
INC HL
JR SBLOCK
SBLOCK1: CALL SLF
RET

; EEEEE LR L 2 33 S1B SUB K o ok ok ok %k ok

; SEND ONE BLANK TO RS232
; RRG = AD
SiB: LD D,020H

CALL SBYTE

RET

; ERERKK KRR K SLF SUB, ***kx&k¥xxkx

; SEND CR LF TO RS232

; REG = AD

SLF:. LD D,0DH
CALL SBYTE
LD D,0AH
CALL SBYTE
RET



s EkkERRRRRR | CDWI SUB ***eksksks
; LCD WRITE INSTRUCTION (RS=0)
yIN =D
; RBG = AD
LCDWL: IN  A,PORTRO)
RES 0A ;R8=0
RES 1A ;R/W=0 (WRITE)
OUT (PORTBO),A

LD AD

OUT (PORTAO),A ;INSTRUCTION

IN A,(PORTB0) ;OUT E HIGH PLUSE
SET 2A

OUT (PORTBO),A
NOP

NOP

RES 2,A

OUT (PORTBO),A

XOR A ;DELAY
LCDWI2: DEC A

JR NZLCDWI2

RET )

s wkxrkxkExk | CDWD SUB **¥*ssxknk
; LCD WRITE DATA (RS=1)

;IN =D

: REG = AD

LCDWD: IN A(PORTBO0)



SET 0A

RES 1A
OUT (PORTBO)A
LD AD
OUT (PORTAO),A
A,(PORTBO)

SET 2A
OUT (PORTBO),A
NOP
NOP
RES 2,A
OUT (PORTBO)A

XOR A

LCDWD2: DBEC A
JR  NZLCDWD2

RET

;RS=1
;RW=0 (WRITE)

;INSTRUCTION

;OUT E HIGH PLUSE

;DELAY

. % ok ke e e e
; ¥¥dsadwxxx [ LCDLD SUB

; LCD LOAD LCDBUR TO LCD MODULR (DMC202)

; IN = LCDBUF=(HL)
; REG = ABDHL

LCDLD: LD  D,80H

CALL LCDLDS

LD D,0COH
CALL LCDLDS
RET

LCDLDS: CALL LCDWI

LD B,20

;SET ADDRESS LINE 1

;LOAD ONE LINE SUB



LCDLDSL: LD D,(HL)
CALL LCDWD
INC HL
DINZ LCDLDS!1
RET

WRSCHA:  PUSH BC
PUSH DE
LD D,0CAH
CALL LCDWI
LD B,05

WRSL: LD D,HL)
CALL LCDWD
INC HL |
DINZ WRSL
POP DE
POP BC
RET

WRABU: LD D,0D3H
CALL LCDWI
LD  HL,dBUBUF
LD D,HL)
CALL LCDWD
RET

WRHOUR!: LD D,081H
CALL LCDWI
LD  HL,HOURBUF
LD A HL)
CALL HTOA
CALL LCDWD
LD DE
CALL LCDWD
RET



WRMINL: LD  D,083H
CALL LCDWI
LD D,03AH
CALL LCDWD
LD HLMINBUF
LD A,HL)
CALL HTOA
CALL LCDWD
LD DgE
CALL LCDWD
RET

WRSECL: LD D,086H
CALL LCDWI. -
LD D,03AH
CALL LCDWD
LD HL,SECBUF
LD A,HL)
CALL HTOA
CALL LCDWD

LD DE
CALL LCDWD
RET

WRDAYL: LD  D,089H
CALL LCDWI
LD D,020H
CALL LCDWD
CALL LCDWD
LD HL,DAYBUF
LD A HL)
CALL HTOA
CALL LCDWD

LD D,E



CALL LCDWD
RET

WRMONTL: LD  D,08DH
CALL LCDWI
LD D,02FH
CALL LCDWD
LD HL,MONTBUF
LD  A,HL)
CALL HTOA
CALL LCDWD
LD D,

CALL LCDWD

<.
A

RET
WRYBARL: LD D,090H
CALL LCDWI
LD  D,02FH
CALL LCDWD
LD  HL,YEARBUF
LD A HL)
CALL HTOA
CALL LCDWD
LD DE
CALL LCDWD
RET
WR_L2_Cl: LD D,0C6H
' CALL LCDWI
LD  A,HL)
CALL HTOA
CALL LCDWD
LD DB
CALL LCDWD

RET



WR_L2_C2: LD D,0C9H

CALL LCDWI
LD  A,HL)
CALL HTOA
CALL LCDWD
LD DR
CALL LCDWD

RET

WR_L2_C3: LD D,0CCH

WRAB:

CALL LCDWI
LD A HL)
CALL HTOA
CALL LCDWD. -
LD DR
CALL LCDWD
RET

IN A,(PORTA1)
OR OAAH
CP OFEH
IR Z,dBA
CP OFBH
IR Z,dBB
CP OBFH
JR Z,dBC
LD A,020H

dBWRRET: LD HL,dBUBUF

dBA:

dBB:

LD (HL),A
CALL WRABU
RET
LD A,041H
JP dBWRRET
LD A,042H



JP dBWRRET

dBC: LD A,043H
JP dBWRRET
WRMAS: CALL RDTABLE
CALL WRSCHA
RET

WRSPACE:  CALL SIB
DINZ WRSPACE
RET

WRSCRS:  PUSH BC
LD B,S

WRPCS: LD D,HL)
CALL SBYTE
INC HL
DINZ WRPCS
POP BC
RET

; KRRk KkEREXK HTOA SUB KEEEKRKR KR EX
; HEX TO ASCII
;IN = A HEX
; OUT = DB ASCII (A=E)
; REG = ADE
; €8. 2A -> 32 41
HTOA: PUSH AF
AND OFOH
RRCA
RRCA
RRCA
RRCA

CALL HTOAS



LD DA
POP AF
AND OFH
CALL HTOAS
LD EA
RET

HTOAS: AND OFH
CP O0AH
JR NCHTOAS1
OR 30H
RET

HTOAS1: SUB 9 K
OR 40H
RET

. *k KRERERERREF
; KREREKRRERKE SWAP SU‘B

;SWAP 4 BIT ON A

IN = A

;OUT = A

‘REG = A

SWAP: RLCA
RLCA
RLCA
RLCA
RET

; wkdkkkknk RQTCINT SUB #*kdkdckokkkx
; INITIAL 6242B OKI RTC
; REG=A

RTCINT: LD  A,000000118B iSTOP=1,REST=1



OUT (RTCPOT+0FH),A
OR  00000100B ;24 HOUR

OUT (RTCPOT+OFH),A

LD  A,00000100B  ;SET STND 1 SEC
OUT (RTCPOT+0EH),A

LD  A,00000000B  ;HOLD=0

OUT (RTCPOT+0DH),A

IN ARTCPOT+0FH) ;STOP=0,REST=0
AND  00000100B
OUT (RTCPOT+0FH),A

RET

; EEE 32+ 232 RDTIME SUB KRR RRRER

; READ TIME FROM RTC

; OUT = CDE HOUR ,MINUTE,SECOND

; REG = ABCDE

RDTIME: IN  A(RTCPOT+0DH) ;SET HOLD=1
SET 0,A
OUT (RTCPOT+0DH),A
IN A(RTCPOT+ODH) ;READ BUSY
BIT 1,A
JR  Z,RDTIMEI1
RES 0A . ;SET HOLD=0 °
OUT (RTCPOT+0DH),A
JR  RDTIME

RDTIMEL: IN  A,(RTCPOT+0) ;SECOND
AND OFH
LD BA

IN A,RTCPOT+1)



AND O7H

CALL SWAP
OR B
LD BA

IN ARTCPOT+2) ;MINUTE
AND OFH

LD BA

IN  A,RTCPOT+3)

AND 07H

CALL SWAP

OR

LD DA

IN  A,RTCPOT+4) ;HOUR
AND OFH

LD BA

IN A(RTCPOT+S)

AND 03H
CALL SWAP
OR

LD CA

IN A,(RTCPOT+0DH) ;SET HOLD=0
RES 0A . ’
OUT (RTCPOT+0DH),A

RET

s wxxERxeRex WRTIME SUB #*xxxsxerx,
; WRITE TIME TO RTC
; IN = CDE HOUR ,MINUTE,SECOND

;s REG = A



WRTIME:  IN A,RTCPOT+0DH) ;SET HOLD=1
SET 0,A
OUT (RTCPOT-+0DH),A
IN A,(RTCPOT+0DH) :READ BUSY
BIT 1A
JR  ZWRTIME1
RES 0,A :SET HOLD=0
OUT (RTCPOT-+ODH),A

JR  WRTIME
WRTIMEL: LD AR .SRCOND
AND OFH ’

OUT (RTCPOT+0),A
LD AR '
CALL SWAP

AND 0O7H

OUT (RTCPOT+1),A

LD AD ;MINUTE

AND OFH

OUT (RTCPOT+2),A

LD AD

CALL SWAP

AND 07H ‘

~

OUT (RTCPOT+3),A

LD AC ;HOUR
AND OFH

OUT (RTCPOT+4),A

LD AC

CALL SWAP



AND 03H
OUT (RTCPOT+5),A

IN  A,RTCPOT+0DH) ;SET HOLD=0
RES 0,A

OUT (RTCPOT+0DH) A

RET

. wxkxrrrrer RDDATR SUB *+kwssses
; READ DATE FROM RTC
; OUT = BCDE WEEK,DAY,MONTH,YEAR
; REG = ABCDE
RDDATE: IN A, (RTCPOT+0DH) :SET HOLD=1

SET 0,A

OUT (RTCPOT+0DH),A

IN A, (RTCPOT+0DH) ;READ BUSY

BIT 1A

JR  Z,RDDATEI

RES 0,A ;SET HOLD=0

OUT (RTCPOT+0DH),A

JR  RDDATE
RDDATEL: IN  A(RTCPOT+6) DAY

AND OFH .

LD BA

IN  A,(RTCPOT+7)

AND 03H
CALL SWAP
OR

LD CA



IN A,(RTCPOT+8)  ;MONTH
AND OFH

LD BA

IN  A,(RTCPOT+9)

AND 01H

CALL SWAP

OR

LD DA

IN  A,RTCPOT+0AH) ;YEAR
AND OFH
LD B,A
N A,(RTCPOfI:-EOBH)
- AND (OFH
CALL SWAP
OR B
LD EA

IN A(RTCPOT+0CH) ;WEEK
AND 07H
LD BA

IN  A,RTCPOT+0DH) ;SET HOLD=0
RES 0,A

OUT (RTCPOT-+0DH),A .
RET

; dwwrarnnss WRDATR SUB *#*#*%ssxik
; WRITE DATE TO RTC

; IN = BCDE WEEK,DAY ,MONTH,YRAR
;s REG = A



WRDATE: IN A, (RTCPOT+0DH) ;SET HOLD=1
SET 0,A
OUT (RTCPOT+0DH),A
IN A(RTCPOT+0DH) ;READ BUSY
BIT LA
JR  Z,WRDATEI
RES 0,A :SET HOLD=0

OUT (RTCPOT+0DH),A

JR  WRDATE
WRDATEL: LD AC ;DAY
AND OFH

OUT (RTCPO’I_";}S),A
LD AC

CALL SWAP

AND = 03H

OUT (RTCPOT+7),A

LD AD ;MONTH
AND (OFH

OUT (RTCPOT+8),A

LD AD

CALL SWAP

AND O1H

OUT (RTCPOT+9),A

LD AE ;YBAR
AND OFH

OUT (RTCPOT+0AH),A
LD AR

CALL SWAP

AND OFH



OUT (RTCPOT+0BH),A

ID AB 'WEEK
AND 07H
OUT (RTCPOT+0CH),A

IN A,RTCPOT+0DH) ;SET HOLD=0
RES 0,A
OUT (RTCPOT+O0DH),A
RET
KEYIN:  XOR A
KEYLOOP:  IN A,(PORTCI)
LD D,A -
CALL DELAY
IN A,(PORTCL)
CP D
JR NZ,KEYLOOP
LOOPKEY:  IN A,PORTCI)
CP D
JR Z,LOOPKEY
LD A,D
SELECT:  CP OFFH
JR ZKEYIN
OR 01AH
CPOFFH o
JR ZKBYIN
CP 07FH
JR Z,PMAS
CP ODFH
, JR Z,RMAS
CP OBFH
JR Z,DISP



PMAS:
RMAS:

DISP:

SETTIME:

CP OFBH
IR Z,SETTIME
JP PCLINK
JP PGMMAS
LD HL,RMASLO
CALL LCDLD
JP REALMAS
LD HL,DISPLO
CALL LCDLD
JP dBSHOW
LD HL,TIMELO
CALLLCDLD =
LD HL,HOURBUE'
LD C,012H
LD (HL),C
LD HLMINBUF
LD D,030H
LD (HL),D
LD HL,SECBUF
LD E,030H
LD (HL),B
CALL WRTIME
CALL RDTIME
LD HL,HOURBUF
CALL WR_L2_Cl1
LD HLMINBUF
CALL WR_L2_C2
LD HL,SECBUF
CALL WR_L2_C3

SETHOUR: LD D,0C5H

CALL LCDWI
LD D,07EH



CALL LCDWD
IN A,(PORTC1)
CALL DELAY
OR 0AS5H

CP OF7H

JR Z,HOUREXIT
CP OBFH

JR Z,INCHOUR
CP OFDH

JR Z,DECHOUR
CP 0BFH

JR Z,GO_SETMIN
JP SETHOUR

HOUREXIT: JP BEXITTIME

GO_SETMIN: LD B,A

INCHGOUR:

IN A,(PORTCI) -
CPB

JR Z,GO_SETMIN
LD D,0CSH

CALL LCDWI

LD D,020H

CALL LCDWD

JP SETMIN

LD A,(HL)
CP 023H

JR Z,SETHOUR
ADD A,01

DAA

HOURRET: LD (HL),A

CALL WR_L2_C1
CALL DELAYH

LD HL,HOURBUF



DECHOUR:

SETMIN:

JP SETHOUR

LD A,(HL)

LD B,00

CP B

JR Z,SETHOUR

DEC A

DAA

JP HOURRET
LD D,0C8H

CALL LCDWI

LD D,07BH

CALL LCDWD . -

SETMINL: IN A,(PORTC1)

CALL DELAY
OR OASH

CP OF7H

JR ZMINEXIT
CP OBFH

JR Z,INCMIN
CP OFDH

JR Z,DECMIN
CP OBFH

JR Z,GO_SETSEC
JP SETMINL

GO_SETSEC: LD B,A

IN A,(PORTCY)
CPB

JR Z,GO_SETSEC
LD D,0C8H
CALL LCDWI

LD D,020H

LD HL ,HOURBUF



MINEXIT:

INCMIN:

MINRET:

DECMIN:

SETSEC:

CALL LCDWD
JP SETSEC
JP EXITTIME
LD HL,MINBUF
LD A,(HL)
LD B,059H
CP B
JR Z,SETMINL
ADD A,01
DAA
LD (HL),A
CALL WR_L2_C2
CALL DELAYH .
JP SETMINL
LD HL,MINBUF
LD A,(HL)
CP 00
JR Z,SETMINL
DEC A
DAA
JP MINRET
LD D,0CBH
CALL LCDWI
LD D,07BH
CALL LCDWD

SETSECL: IN A,(PORTC1)

CALL DELAY
OR 0A5H
CP OF7H
JR Z,SECEXIT
CP OBFH

JR Z,INCSEC



SECEXIT:
GO_HOUR:

INCSEC:

RETSEC:

S_SUINC:

DECSEC:

CP OFDH
JR Z,DECSEC
CP OBFH
JR Z,GO_HOUR
JP SETSECL ‘
JP BXITTIME
LD B,A

IN A,(PORTCI)
CP B
JR Z,GO_HOUR
LD D,0CBH
CALL LCDWI
LD D,020H
CALL LCDWD . -
JP SETHOUR

LD HL,SECBUF
LD A,(HL)
LD B,059H
CP B
JR Z,SETSECL
ADD A,01
DAA

LD (HL),A
CALL WR_L2_C3
CALL DELAYH
JP SETSECL

ADD A,006H
JP RETSEC

LD HL,SRCBUF
LD A,(HL)
CP 00

JR Z,SETSECL

; GOTO SET HOUR



OR 0ASH

CP OF7H

JR Z,DAYBXIT
CP OEFH

JR Z,INCDAY
CP OFDH

JR Z,DECDAY

CP OBFH

JR Z,GO_SETMONT
JP SETDAY

DAYEXIT: JP DATEEXIT

GO_SETMONT: LD BA

foe

IN A,(PORTC1)
CPB
JR Z,GO_SETMONT

LD D,0C5H

- CALL LCDWI

INCDAY:

DAYRET:

LD D,020H
CALL LCDWD
JP SETMONT

LD HL,DAYBUF
LD A,(HL)
CP 031H
JR Z,SETDAY
ADD A,01
DAA

LD (HL),A
CALL WR_L2_C1
CALL DELAYH
JP SETDAY

DECDAY: LD HL,DAYBUEF

LD A,(HL)



DEC A

DAA

JP RETSEC
EXITTIME: LD B,A

IN A,(PORTCI)

CP B

JR Z,BXITTIME

LD HL,HOURBUF

LD C,(HL)

LD HL,MINBUF

LD D,(HL)

LD HL,SECBUF __

LD E,(HL)

CALL WRTIME
SETDATE: LD HL,LODATE

CALL LCDLD
SETDATE_L: CALL RDDATE

LD HL,DAYBUF

LD (HL),015H

CALL WR_L2_C1

LD HL,MONTBUF

LD (HL),006H

CALL WR_L2_C2

LD HL,YEARBUF

LD (HL),095H .

CALL WR_L2_C3
SETDAY: LD D,0CSH

CALL LCDWI

LD D,07EH

CALL LCDWD

IN A,(PORTCI)

CALL DELAY



CP 00

JR Z,SETDAY

DEC A

DAA

JP DAYRET
SETMONT: LD D,0C8H

CALL LCDWI

LD D,07EH

CALL LCDWD
SETMONT_L: IN A,(PORTC1)

CALL DBLAY

OR 0ASH

CP OR7H

JR ZMONTEXIT

CP ORFH

JR Z,INCMONT

CP OFDH

R z,DEéMONT

CP OBFH

JR Z,GO_SETYEAR

JP SETMONT_L
GO_SETYEAR: LD BA

IN A,(PORTC1)

CPB

JR Z,GO_SETYEAR

LD D,0C8H

CALL LCDWI

LD D,020H

CALL LCDWD

JP SETYEAR
MONTEXIT: JP DATEEXIT
INCMONT: LD HL,MONTBUF



LD A,(HL)
LD B,012H
CPB
JR Z,SETMONT
ADD A,01
DAA
MONTRET: LD (HL),A
CALL WR_L2_C2
CALL DELAYH
JP SETMONT_L
DECMONT: LD HL,MONTBUF
LD A,(HL)
CP 00
JR Z,SETMONT_L
DEC A
DAA
JP MONTRET
SETYEAR: LD D,0CBH
CALL LCDWI
LD D,07EH
CALL LCDWD
SETYBAR_L: IN A,(PORTC1)
CALL DELAY
OR 0ASH
CP OFTH
JR Z,YBAREXIT
CP OBRFH
JR Z,INCYEAR
CP OFDH
JR Z,DECYEAR
CP OBFH
JR Z,GO_DAY



JP SETYBAR_L
YEAREXIT: JP DATBEXIT
GO_DAY: LDB,A

IN A,(PORTC1)

CP B

JR Z,GO_DAY

LD D,0CBH

CALL LCDWI

LD D,020H

CALL LCDWD

JP SETDAY
INCYEAR: LD HL,YEARBUF

LD A,(HL) |

CP 099H

JR Z,SETYBAR_L

ADD A,01

DAA
YEARRET: LD (HL),A

CALL WR_L2_C3

CALL DELAYH

JP SETYBAR_L
Y_SUINC:  ADD A,006H

JP YEARRET
DECYEAR: LD HL,YEARBUF

LD A,(HL)

CP 00

JR Z,SETYBAR_L

DEC A

DAA

JP YBARRET
DATEEXIT: LD HL,DAYBUF

LD C,(HL)



TRTC:

LD HLMONTBUF
LD D,(HL)
LD HL,YEARBUF
LD E,(HL)
CALL WRDATE
JP LOOPST

CALL RDTIME
LD HL,HOURBUF
LD (HL),C
LD HL,MINBUF
LD (HL),D
LD HL,SECBUF =
LD (HL),E ,
CALL WRHOUR1
CALL WRMIN1

CALL WRSEC1

'CALL RDDATE

LD HL,DAYBUF
LD (HL),C

LD HL,MONTBUF
LD (HL),D

LD HL,YEARBUF
LD (HL),R

CALL WRDAY1
CALL WRMONT1
CALL WRYEAR1

RET

PGMMAS: LD HL,SAMLOGO

CALL LCDLD
CALL RDDATE
LD HL,DDAYST

LD (HL),C

;READ TIME AND DATE TO LCD



SETSAM:

LD HL,DMONTST
LD (HL),D
LD HL,DYBARST
LD (HL),E
LD A,03
LD HL,SAMBUF
LD (HL),A

LD D,0C9H
CALL LCDWI
LD HL,SAMBUF
LD A,(HL)
ADD A30H Y
LD D,A '
CALL LCDWD

SAMLOOP:  IN A,(PORTC1)

OR 0ESH
CP OF7H

JR Z,SAMEXIT
CP OEFH

IR Z,INCSAM
CP OFDH

JR Z,DECSAM
JP SAMLOOP

SAMEXIT: LD HL,SAMBUF

INCSAM:

LD A,(HL)
LD HL,DSAM
LD (HL),A
JP SETSTART
LD HL,SAMBUR
LD A,(HL)
CP 006H

JR Z,SAMLOOP



INC A

LD (HL),A

CALL DELAYH

JP SETSAM
DECSAM: LD HL,SAMBUF

LD A,HL)

CP 01

TR Z,SAMLOOP

DEC A

LD (HL),A

CALL DELAYH

JP SETSAM ¥
wwnnes GET START TIME #¥#%*
SETSTART: LD HL,STARTLO

CALL LCDLD

CALL DELAYH

CALL DBLAYH

CALL DELAYH

LD HL,SETSTLO

CALL LCDLD

LD HL,HOURST

LD A,012H

LD (HL),A

CALL WR_L2_C1

LD HL,MINST

LD A,030H

LD (HL),A

CALL WR_L2_C3
HOURSTART: LD D,0C5H

CALL LCDWI



LD D,07BH
CALL LCDWD
LD HL,HOURST
CALL WR_L2_C1
IN A,(PORTCI)
CALL DELAY
OR 0ASH
CP OF7H
JR Z,HRSTEXIT
CP OBFH
JR Z,NCHRST
CP OFDH '.
IR Z,DECHRST
CP OBFH
JR Z,GO_MINST
JP HOURSTART
GO_MINST: LD B,A

IN A,(PORTCI)
CP B
JR Z,GO_MINST
LD D,0CBH

" CALL LCDWI
LD D,07EBH
CALL LCDWD
LD D,0CSH
CALL LCDWI
LD D,020H
CALL LCDWD
JP MINSTART

HRSTEXIT: LD HL,HOURST

LD A(HL)
LD HL,DHRST



LD (HL),A

LD HLMINST
LD A,(HL)

LD HL,DMINST
LD (HL),A

JP DAYSTOP

INCHRST: LD HL,HOURST

HRRET:

LD A,(HL)

CP 023H

JR Z,HOURSTART

ADD A,01

DAA N
LD (HL),A :

CALL DELAYH

JP  HOURSTART

DECHRST: LD HL,HOURST

LD A,(HL)

CP 00

JR Z,HOURSTART
DEC A

DAA

JP HRRET

MINSTART: LD HL,MINST

CALL WR_L2_C3
IN A,(PORTCI)
CALL DELAY
OR 0ASH

CP OF7H

JR Z,MINSTEXIT
CP OEFH

JR Z,INCMINST

CP OFDH



JR Z,DECMINST

CP 0BFH

JR Z,GO_HOURST

JP MINSTART
MINSTEXIT: LD HL,HOURST

LD A,(HL)

LD HL,DHRST

LD (HL),A

LD HL,MINST

LD A,(HL)

LD HL,DMINST

LD (HL),A

JP DAYSTOP
GO_HOURST: LD B,A

IN A,(PORTCI)

CP B

JR Z,Go;HOURST

LD D,0CBH

CALL LCDWI °

LD D,020H

CALL LCDWD

JP HOURSTART
INCMINST: LD HL,SAMBUF

LD D,(HL)

LD HL,MINST °

LD A(HL)

ADD A,D

DAA

SBC A,060H

JR NC,MINSTART

LD A,(HL)

ADD A,D



DAA
MINSTRET: LD (HL),A

CALL DBLAYH

JP MINSTART
M_INC_SU: ADD A,006H

JP MINSTRET
DECMINST: LD HL,SAMBUF °

LD D,HL)

LD HL,MINST

LD A,(HL)

CP 00

JR ZMINSTART Y

SUB D s

DAA

JP MINSTRET
DAYSTOP:  IN A,(PORTC1)

_ LDBA

DAYL: IN A,(PORTC1)

OR 0ASH

CALL DELAY

CPB

JR Z,DAYL

LD HL,LO_DSTOP

CALL LCDLD

LD HL,SAMBUF

LD A,(HL)

CP 01H

JR Z,DAYMAX1

CP 02H

JR ZDAYMAX2

CP 03H

JR Z,DAYMAX3



LD A,99H

JP DAYMAX
DAYMAXI: LD A,20H

JP DAYMAX
DAYMAX2: LD A,40H

JP DAYMAX
DAYMAX3: LD A,60H
DAYMAX:  ADD A,01

LD HL,DMAXSP

LD (HL),A

LD HL,DMAXBUF

LD (HL),00
SET_DMAX: LD HLDMAXBUF

CALL WR_L2_C2

IN A,(PORTC1)

CALL DELAY

OR OBSH

CP OF7H

JR Z,D_M_BXIT

CP OBFH

R Z,D_M_INC

CP OFDH

JR Z,D_M_DEC

JP SET_DMAX
D_M_EXIT: LD HL,DMAXBUR

LD A,(HL)

JP STOPTIME
D_M_.INC: LD HL,DMAXSP
LD D,(HL)

LD HL,DMAXBUF
LD A,(HL)

ADD A,01



DAA

SBC A,D

JR NC,SET_DMAX
LD A,(HL)

ADD A,01

DAA

D_M_RET: LD (HL)A

CALL DELAYH

JP SET_DMAX

D_M_DEC: LD A,(HL)

STOPTIME:

CP 00
JR Z,SET_DMAX"™
DEC A -
DAA

JP D_M_RET

CALL LCDLD
CALL DELAYH
CALL DELAYH
CALL DELAYH
LD HL,SETSTLO
CALL LCDLD

LD HL,HRSTOP
LD A,012H

LD (HL),A

CALL WR_L2_Cl1
LD HL,MINSP

LD A,030H

LD (HL),A

CALL WR_L2_C3

HOURSTOP: LD D,0CSH

CALL LCDWI

LD HL,TIMESTOP



LD D,07EH
CALL LCDWD
LD HL,HRSTOP
CALL WR_L2_C1
IN A,(PORTCI)
CALL DELAY
OR 0ASH
CP OF7TH
JR Z,HRSPEXIT
CP OBFH
JR Z,INCHRSP
CP OFDH
JR Z,DECHRSP
CP 0OBFH
JR Z,GO_MINSP
JP HOURSTOP
GO_MINSP: LD B,A

. IN A,(PORTC1)
CP B
JR Z,GO_MINSP
LD D,0CBH
CALL LCDWI
LD D,07BH
CALL LCDWD
LD D,0CSH
CALL LCDWI
LD D,020H
CALL LCDWD
JP MINSTOP

HRSPEXIT: LD HL,HRSTOP

LD A,(HL)

LD HL,DHRSP



LD (HL),A

LD HL,MINSP

LD A,(HL)

LD HL,DMINSP

LD (HL),A

JP ADIMAS
INCHRSP: LD HL,HRSTOP

LD A,(HL)

CP 023H

JR Z,HOURSTOP

ADD A,01

DAA
HRSPRET: LD (HL),A

CALL DELAYH

JP HOURSTOP
H_SPINC_SU: ADD A,006H

JP HRSPRET
DECHRSP: LD HL,HRSTOP

LD A,(HL)

CP 00

JR Z,HOURSTOP

DEC A

DAA

JP HRSPRET
MINSTOP: LD HL,MINSP

CALL WR_L2_C3

IN A,(PORTC1)

CALL DELAY

OR 0ASH

CP OF7H

JR Z,MINSPEXIT

CP OEFH



IR ZINCMINSP

CP OFDH

JR Z,DECMINSP

CP OBFH

JR Z,GO_HOURSP

JP MINSTOP
MINSPEXIT: LD HL,HRSTOP

LD A,(HL)

LD HL,DHRSP

LD (HL),A

LD HL,MINSP

LD A,(HL)

LD HL,DMINSP

LD (HL),A

JP ADIMAS
GO_HOURSP: LD B,A

IN A,(PORTCI)

CPB

JR Z,GO_HOURSP

LD D,0CBH

CALL LCDWI

LD D,020H

CALL LCDWD

JP HOURSTOP
INCMINSP: LD HL,SAMBUF

LD D,HL)

LD HL,MINSP

LD A,(HL)

ADD A,D

DAA

SBC A,060H

JR NC,MINSTOP



LD A,(HL)
ADDAD
DAA
MINSPRET: LD (HL),A
CALL DELAYH
JP MINSTOP
M_SPINC_SU: ADD A,006H
" P MINSPRET
DECMINSP: LD HL,SAMBUFR
LD D,(HL)
LD HL,MINSP
LD A,(HL) e
CP 00 -
JR Z,MINSTOP
SUB D
DAA
IP MINSPRET
ADIMAS: 1IN A, (PORTC1)
_ OR OF7H
LD B,A
ADIMASL:  IN A,(PORTCI)
CALL DELAY
OR OR7H
CP B
JR Z,ADIJMASL
LD HL,ADIMLO
CALL LCDLD
IN A,(PORTB1)
CALL CATT
IN A,(ADPORT)
CALL WRMAS

CALL WRdB



CALL DELAYH
IN A,(PORTC1)
OR OF7H
CP OF7H
JR NZ,ADIMASL
LD HL,dBUBUR
LD A,(HL)
LD HL,DdBU
LD (HL),A
IN A,(PORTAL)
LD HL,RATT
LD (HL),A
IN A(PORTBI)
LD HL,RdB
LD (HL),A
LD IX,MDATA
IN A,(PORTCI)
OR OF7H
LD B,A
MASURE:  IN A,(PORTCI)
CALL DELAY
OR OF7H
CP B
JR Z,MASURE
SPCHACK: IN A,(PORTB1)
CALL CATT
IN A,(ADPORT)
CALL WRMAS
CALL WRdB
CALL TRTC
CALL DELAYH

LD HL,DMAXBUF



LD A,(HL)
CP 00
JR NZ,HRCHACK
CALL RDTIME
LD HL,HRSTOP
LD A,(HL)
CP C
JR NZ,HRCHACK
LD HL,MINSP
LD A,(HL)
CP D
JR NZ,HRCHACK:*
LD HL,FINLOGO
CALL LCDLD
HALT

HRCHACK: IN A,(PORTCI)
OR OF7H
CP OF7H
JR Z,MASSTOP
CALL RDTIME
LD HL,HOURST
LD A,(HL)
CPC
JR NZ,SPCHACK

CPMIN: IN A,(PORTC1)
OR OF7H
CP OF7H
JR ZMASSTOP
CALL RDTIME
LD HLMINST
LD A,(HL)

CP D



JR NZ,SPCHACK

IN A,(ADPORT)

LD (IX+0),A

INC IX

LD HL,SAMBUF

LD A,(HL)

LD D,A

LD HL,MINST

LD A,(HL)

ADD A,D

DAA

SBC A,060H

JR NC,SETOVER -

LD A,(HL)

ADD A,D

DAA

LD (HL),A

JP SPCHACK
SETOVER: LD D,(HL)

LD HL,SAMBUF

LD A,(HL)

ADD A,D

DAA

SUB 060H

LD HLMINST

LD (HL),A

LD HL,HOURST

LD A,(HL)

ADD A,001H

DAA

SBC A,024H

JR NC,HROVER



LD A,(HL)

ADD A,001H

DAA

LD (HL),A

JP SPCHACK
HROVER: LD (HL),00

JP SPCHACK
MASSTOP:  JP LOOPST
PCLINK: LD HL,PCLOGO

CALL LCDLD

IN A,(PORTBO)

SET 7,A :

OUT (PORTBO),A

LD HL,TESTLO1

CALL SBLOCK

LD HL,MENULO

CALL SBLOCK

LD B3

CALL WRSPACE

LD HL,DDAYST

CALL SBYTEH

CALL SI1B

LD HL,DMONTST

CALL SBYTEH

CALL S1B

LD HL,DYEARST

CALL SBYTEH

LD B,6

CALL WRSPACE

LD HL,DHRST

CALL SBYTEH



CALL S1B

LD HL,DMINST
CALL SBYTEH
LD B8

CALL WRSPACE
LD HL,DHRSP
CALL SBYTEH
CALL S1B

LD HL,DMINSP
CALL SBYTEH
LD B,10

CALL WRSPACE _
LD HL,DSAM
CALL SBYTEH
LD B,9

CALL WRSPACE
LD HL,dBLOGO
CALL SBLOCK
LD HL,DdBU

LD D,(HL)

CALL SBYTR
CALL SLF

LD HL,ITIMMAS
CALL SBLOCK
LD HL,DdBU _
LD D,(HL)

CALL SBYTR
LD D,ozéH
CALL SBYTR
CALL SLF

LD HL,DMINSP
LD D,(HL)



LD HL,DSAM

LD A,(HL)

ADD A,D

DAA

LD HL,DMSPBUF

LD (HL),A

LD HL,DHRST

LD A,(HL)

LD HL,DHRSTBUF

LD (HL),A

LD HL,DMINST

LD A,(HL) .

LD HL,DMSTBU_'F“‘?

LD (HL),A

LD HL,DDAYSP

LD A,(HL)

LD HL,DDSPBUF

LD (HL),A

LD IX,MDATA
CSPWR: LD HL,DDSPBUF

LD A,(HL)

CP 0

JR NZ,WRSCR

LD HL,DHRSTBUF

LD D,(HL)

LD HL,DHRSP

LD A,(HL)

CP D

JR NZ,WRSCR

JP CMINSP
WRSCR:  CALL WRSCREEN

JP CSPWR



WRSCRBEN: LD B,6
CALL WRSPACE
LD HL,DHRSTBUF
CALL SBYTEH
CALL S1B
LD HL,DMSTBUF
LD A,(HL)

CALL SBYTEH
LD HL,DSAM
LD D,(HL)

LD HL,DMSTBUF
LD A,(HL)

ADD A,D

DAA

SBC A,060H

JR NC,SETMINO
LD A,(HL)

ADD A,D

DAA

LD (HL),A

JP WRMdB

SETMINO: LD (HL),00
LD HL,DHRSTBUR
LD A,(HL)

ADD A,001
DAA

SBC A,024H
JR NC,HRSTO
LD A,(HL)
ADD A,001
DAA
LD*(HL),A



HRSTO:

WRMdAB:

_RET

CMINSP:

JP WRMdB
LD (HL),00
LD HL,DDSPBUF

LD A,(HL)
SUB 01
LD (HL),A

LD B,14
CALL WRSPACE
LD A,IX+0)
CALL RDTABLE
CALL WRSCRS

CALL SLF

CALL WRSCREEN
LD HL,DMSPBUR
LD D,(HL)
LD HL,DMSTBUF
LD A,(HL)
CP D
JR NZ,CMINSP
JP LOOPST

REALMAS: IN A,(PORTB1)

CALL CATT
IN A,(ADPORT)
CALL WRMAS
CALL WRdB
CALL TRTC
CALL DELAYH
IN A,(PORTCI)
OR OF7H

CP OF7H

JR NZ,REALMAS



JP LOOPST
dBSHOW: LD HL,dBUDATA
LD (HL),A
CALL WRABU
LD DE,MDATA
MANAL: LD HL,RATT
LD A,(HL)
CALL CATT
LD A,(DE)
CALL RDTABLR
CALL WR5CHA
CALL DELAYH
IN A(PORTCL) . {ROR SELECT MODE DISPLAY ,INC,DEC,STOP
CALL DELAY
OR OBSH
CP ORFH
JR Z,dBINC
CP OFDH
JR Z,dBDEC
CP OF7H
JR Z,dBEXIT
JP MANAL
dBDEC: LD AD
CP 080H
JR NZ,dBDEC1
LD AR
CP 000H
JR Z,PASS
dBDECl:  DEC DE
PASS: JP MANAL
dBINC:  INCDE

JP MANAL



dBEXIT:

JP LOOPST

RDTABLE: PUSH BC

LOOPRD:

BXIT:

CATT:

PUSH DR
LD B,A
CP 000H
JR Z,BXIT
INC HL
INC HL
INC HL
INC HL
INC HL
DINZ LOOPRD }
POP DE ‘
POP BC
RET

PUSH AF

.CP 07FH

JR Z,TABLE1
CP OBFH
JR Z,TABLE2
CP 03FH
JR Z,TABLE3
CP ODFH
JR Z,TABLE4
CP OEFH
JR Z,TABLES
CP OF7H
JR Z,TABLESG
CP OFBH
JR Z,TABLE7
CP OE7TH

JR Z,TABLES8



CP OFDH
TR Z,TABLE9
LD HL,dBTABLEI10
INTABLE: POP AF
RET
TABLEl: LD HL,dBTABLE1
JP INTABLE
TABLE2: LD HL,dBTABLE2
JP INTABLRE
TABLE3: LD HL,dBTABLE3
JP INTABLR
TABLE4: LD HL,dBTABLE4
P INTABLE
TABLES: LD HL,dBTABLRES
JP INTABLE
TABLEG: LD HL,dBTABLES
JP INTABLE
TABLE7: LD HL,dBTABLE7
JP INTABLR
TABLES: LD HL,dBTABLES
JP INTABLE
TABLE9: LD HL,dBTABLE9
JP INTABLRB

DELAY:  PUSHBC
LD C,15

LOOP_D: LD B,0F5H



DELAYL: DINZ DELAY1

DEC C

JR NZ,LOOP_D

POP BC

RET
DELAYH: PUSH AF

PUSH HL

LD HL,08FFFH
LOOPH: DEC HL

LD AL

OR H

NOP

NOP

NOP

NOP

NOP

NOP

JR NZ,LOOPH

POP HL

POP AF

RET
TABLOGO: DFB " ** SOUND ** "

DFB " LEVEL METER * ‘
TALOGOl: DFB " PLEASE SELECT MODE "

DFB " PUSH KEYBOARD "
SAMLOGO: DFB " ADJUST SAMPING TIME"

DFB " MINUTE "
STARTLO: DFB " SET START TIME "

DFB " HOUR and MINUTE "
SETSTLO: DFB " HOUR MINUTE "



DFB

” ”

TIMESTOP: DFB " SET STOP TIME "

DFB

" HOUR and MINUTE "

LO_DSTOP: DFB " SET DAY STOP "

DFB "

"

FINLOGO: DFB " **xx QK #*%%

DFB
RMASLO:
DFB

" FINITE "

DFB " [}

" LEVEL aB. "

DISPLO: DFB " SOUND RECORD "

DFB

" LEVEL dB. " '

ADIMLO: DFB " ADJUST RANGE "

DFB

" LBVREL . dB."

TIMELO: DFB "  TIME SETUP °

DFB

LODATE: DFB " DATE SETUP /

DFB

PCLOGO: DFB " MOVE LEVEL DATA "

DFB " TO PN I
TESTLOl: DFB " SOUND LEVEL METER RANGE",0DH
MENULO: DFB " = DATE  START TIME STOP TIME SAMPING(MIN)"
DFB " WEIGHTING",0DH

ITIMMAS: DFB " MASUREMENT TIMR LEVEL (dB",00H

dBLOGO: DFB "dB",00H

dBTABLEL
DFB
DFB
DFB
DFB
DFB
DFB
DFB

DFB "-LOW--8.1-2.1 14 39 5:8 74 88 9.9 11.0"

" 119 12.7 13.5 14.1 14.8 15.4 16.0 16.5 16.5 17.0"
"17.4 179 18.3 18,7 19.1 19.5 19.8 20.2 20.5 20.8"
"21.121.4 21.7 22.0 22.2 22.5 22.8 23.0 23.2 23.5"
"23.723.924.1243 245247 249 25.1 253 25.5"
" 25.7 25.8 26.0 26.2 26.4 26.5 26.7 26.8 27.0 27.1"
" 273274276 27.727.9 28.0 28.1 28.3 28.4 28.5"

" 28.6 28.8 28.9 29.0 29.1 29.3 29.4 29.5 29.6 29.7"



DFB " 29.8 29.9 30.0 30.1 30.3 30.4 30.5 30.6 30.7 30.8"
DFB " 30931.031.131.131.231.3 31.4 31.5 31.6 31.7"
DFB " 31.8 31.9 32.0 32.0 32.1 32.2 32.3 32.4 32.5 32.5"
DFB " 32.6 32.7 32.8 32.9 32.9 33.0 33.1 33.2 33.3 33.4"
DFB " 33.5 33.5 33.6 33.7 33.7 33.8 33.9 33.9 34.0 34.1"
DFB " 34.134.2 343 34.3 34.4 345 34.5 34.6 34.7 34.7"
DFB " 34.8 34.9 34.9 35.0 35.0 35.1 35.2 35.2 35.3 35.3"
DFB " 35.3 35.4 35.4 35.5 35.6 35.6 35.7 35.7 35.8 35.8"
DFB " 35.936.0 36.0 36.1 36.1 36.2 36.2 36.3 36.3 36.4"
DFB " 36.4 36.5 36.5 36.6 36.6 36.7 36.7 36.8 36.8 36.9"
DFB " 36.9 37.0 37.1 37.1 37.2 37.2 37.3 37.3 37.4 37.4"
DFB " 374375 3‘7\.5 37.6 37.6 37.7 37.7 37.8 37.8 37.8"
DFB " 37.937.9 38.0 38.0 38.1 38.1 38.1 38.2 38.2 38.3"
DFB " 38.3 38.4 38.4 38.4 38.5 38.5 38.6 38.6 38.6 38.7"
DFB " 38.7 38.8 38.8 38.8 38.9 38.9 39.0 39.0 39.0 39.1"
DFB " 39.139.1 39.2 39.2 39.3 39.3 39.3 39.4 39.4 39.4"
DFB " 39.5 39.5 39.5 39.6 39.6 39.7 39.7 39.7 39.8 39.8"
DFB " 39.8 39.9 39.9 39.9 40.0 40.0"
dBTABLE2: DFB "-LOW- 1.9 7.9 114 13.9 15.8 17.4 18.8 19.9 21.0"

DFB " 21.922.7 23.5 24.1 24.8 25.4 26.0 26.5 27.0 27.4"
DFB " 27.9 28.328.7 29.1 29.5 29.8 30.2 30.5 30.8 31.1"
DFB " 31.431.7 32.032.2 32.5 32.8 33.0 33.2 33.5 33.7"
DFB " 33.9 34.1 34.3 34.5 34,7 34.9 35.1 35.3 35.5 35.7"
DFB " 35.8 36.0 36.2 36.4 36.5 36.7 36.8 37.0 37.1 37.3"
DFB " 37.4 37.6 37.7 37.9 38.0 38.1 383 38.4 38.5 38.6"
DFB " 38.8 38.9 39.0 39.1 39.3 39.4 39.5 39.6 39.7 39.8"
DFB " 39.9 40.0 40.1 40.3 40.4 40.5 40.6 40.7 40.8 40.9;'
DFB " 41.041.141.1 41.2 41.3 41.4 41.5 41.6 41.7 41.8"
DFB " 41.9 42.0 42.0 42.1 42.2 42.3 424 42.5 42.5 42.6"
DFB " 42.7 428 42.9 42.9 43.0 43.1 43.2 43.2 43.3 43.4"
DFB " 43.5 43.5 43.6 43.7 43.7 43.8 43.9 43.9 44.0 44.1"

DFB " 44.144.2 443 44.3 444 44,5 44,5 44.6 44.7 44.7"



DFB " 44.8 44.9 44.9 45.0 45.0 45.1 452 452 45.3 45..3"
DFB " 454 454 45.5 45.6 45.6 45.7 45.7 45.8 45.8 45.9"
DFB " 46.0 46.0 46.1 46.1 46.2 46.2 46.3 46.3 46.4 46.4"
DFB " 46.5 46.5 46.6 46.6 46.7 46.7 46.8 46.8 46.9 46.9"
DFB " 47.047.047.147.1 47.247.2 473 47.3 474 474"
DFB " 47.4 47.5 475 47.6 47.6 41.7 47.7 478 478 47.8"
DFB " 47.9 47.9 48.0 48.0 48.1 48.1 48.1 48.2 48.2 48.3"
DFB " 48.3 48.4 48.4 48.4 48.5 48.5 48.6 48.6 48.6 48,7"
DFB " 48.7 48.8 48.8 48.8 48.9 48.9 49.0 49.0 49.0 49.1"
DFB " 49.1 49.1 49.2 49.2 49.3 49.3 49.3 49.4 49.4 49.4"
DFB " 49.5 49.5 49.5 49.6 49.6 49.7 49.7 49.7 49.8 49.8"
DFB " 49.8 49.9 4919 49.9 50.0 OVER"
dBTABLL3: DFB "-LOW.; 119179 214 23.9 25.8 27.4 28.8 29.9 31:0"

DFB " 31.932.7 33.5 34.1 34.8 35.4 36.036.5 37.0 37.4”
DFB " 37.9 38.3 38.7 39.1 39.5 39.8 40.2 40.5 40.8 41.1"
DFB " 414 41.7 42.0 42,2 42.5 42.8 43.0 43.2 43.5 43.7"
DFB " 43.9 44.1 44.1.3 44.5 447 449 45.1 45.3 45.5 45.7"
DFB " 45.8 46.0 46.2 46.4 46.5 46.7 46.8 47.0 47,1 47.3"
DFB " 47.4 47.6 47.7 47,9 48.0 48.1 48.3 48.4 48.5 48.6"
DFB " 48.8 48.9 49.0 49.1 49.3 49.4 49.5 49.6.49.7 49.8"
DFB " 49.9 50.0 50.1 50.3 50.4 50.5 50.6 50.7 50.8 50.9"
DFB " 51.0 51.1 51.1 51.2 51.3 51.4 51.5 51.6 51.7 51.8"
DFB " 51.9 52.0 52.0 52.1 52.2 52.3 524 52.5 52.5 52.6"
DFB " 52.7 52.8 52.9 52.9 53.0 53.1 53.2 53.2 53.3 53.4"
DFB " 53.5 53.5 53.6 53.7 53.7 53.8 539 53.9 54.0 54.1"
DFB " 54.1 54.2 54.3 54.3 54.4 54.5 54.5 54.6 54.7 54.7"
DFB " 54.8 54.9 54.9 55.0 55.0 55.1 55.2 55.2 55.3 55.3"
DFB " 55.4 554 55.5 55.6 55.6 55.7 55.7 55.8 55.8 55.9"
DFB " 56.0 56.0 56.1 56.1 56.2 56.2 56.3 56.3 56.4 56.4"
DFB " 56.5 56.5 56.6 56.6 56.7 56.7 56.8 56.8 56.9 56.9"
DFB " 57.0 57.0 57.1 57.1 57.2 57.2 57.3 57.3 57.4 57.4"

DFB " 57.4 57.5 57.5 57.6 57.6 57.7 57.7 57.8 57.8 57.8"



DFB " 57.9 57.9 58.0 58.0 58.1 58.1 58.1 58.2 58.2 58.3"
DFB " 58.3 58.4 58.4 58.4 58.5 58.5 58.6 58.6 58.6 58.7"
DFB " 58.7 58.8 58.8 58.8 58.9 58.9 59.0 59.0 59.0 59.1"
DFB " 59.1 59.1 59.2 59.2 59.3 59.3 59.3 59.4 59.4 59.4"
DFB " 59.5 59.5 59.5 59.6 59.6 59.7 59.7 59.7 59.8 59.8"
DFB " 59.8 59.9 59.9 59.9 60.0 OVER"
dBTABLE4: DFB "-LOW-21.9 27.9 31.4 33.9 35.8 37.4 38.8 39.9 41.0"

DFB " 41.9 42,7 43.5 44.1 44.8 45.4 46.0 46.5 47.0 47.4"
DFB " 47.9 48.3 48.7 49.1 49.5 49.8 50.2 50.5 50.8 51.1"
DFB " 51.4 51.7 52.0 52.2 52.5 52.8 53.0 53.2 53.5 53.7"
DFB " 53.9 54.1 54.3 54.5 54.7 54.9 55.1 55.3 55.5 55.7"
Df’B " 55.8 56.0 5?2 56.4 56.5 56.7 56.8 57.0 57.1 57.3"
DFB " 57.4 57.6 57.7 57.9 58.0 58.1 58.3 58.4 58.5 58.6"
DFB " 58.8 58.9 59.0 59.1 59.3 59.4 59.5 59.6 59.7 59.8"
DFB " 59.9 60.0 60.1 60.3 60.4 60.5 60.6 60.7 60.8 60.9"
DFB " 61.0 61.1 61.1 61.2 61.3 61.4 61.5 61.6 61.7 61.8"
DFB " 61.9 62.0 62.0 62.1 62.2 62.3 62.4 62.5,62.5 62.6"
DFB " 62.7 62.8 62.9 62.9 63.0 63.1 63.2 63.2 63.3 63.4"
DFB " 63.5 63.5 63.6 63.7 63.7 63.8 63.9 63.9 64.0 64.1"
DFB " 64.1 64.2 64.3 64.3 64.4 64.5 64.5 64.6 64.7 64.7"
DFB " 64.8 64.9 64.9 65.0 65.0 65.1 65.2 65.2 65.3 65.3"
DFB " 65.4 654 65.5 65.6 65.6 65.7 65.7 65.8 65.8 65.9"
DFB " 66.0 66.0 66.1 66.1 66.2 66.2 66.3 66.3 66.4 66.4"
DFB " 66.5 66.5 66.6 66.6 66.7 66.7 66.8 66.8 66.9 66.9"
DFB " 67.0 67.0 67.1 67.1 67.2 67.2 673 67.3 67.4 67.4"
DFB " 67.4 67.5 67.5 67.6 67.6 67.7 61.7 67.8 67.8 67.8"
DFB " 67.9 67.9 68.0 68.0 68.1 68.1 68.1 68.2 68.2 68.3"
DFB " 68.3 68.4 68.4 68.4 68.5 68.5 68.6 68.6 68.8 68.7"
DFB " 68.7 68.8 68.8 68.8 68.9 68.9 69.0 69.0 69.0 69.1"
DFB " 69.1 69.1 69.2 69.2 69.3 69.3 69.3 69.4 69.4 69.4"
DFB " 69.5 69.5 69.5 69.6 69.6 69.7 69.7 69.7 69.8 69.8"
DFB " 69.8 69.9 69.9 69.9 70.0 OVER"



dBTABLES: DFB "-LOW-31.9 37.9 41.4 43.9 45.8 47.4 48.8 49.9 51.0"
DFB " 51.9 52.7 53.5 54.1 54.8 55.4 56.0 56.6 57.0 574"
DFB " 57.9 58.3 58.7 59.1 59.5 59.8 60.2 60.5 60.8 61.1"
DFB " 61.4 61.7 62.0 62.2 62.5 62.8 63.0 63.2 63.5 63.7"
DFB " 63.9 64.1 64.3 64.5 64.7 64.9 65.1 65.3 65.5 65.7"
DFB " 65.8 66.0 66.2 66.4 66.5 66.7 66.8 67.0 67.1 67.3"
DFB " 67.4 67.6 67.7 67.9 63.0 68.1 68.3 68.4 68.5 68.6"
DFB " 68.8 68.9 69.0 69.1 69.3 69.4 69.5 69.6 69.7 69.8"
DFB " 69.9 70.0 70.1 70.3 70.4 70.5 70.6 70.7 70.8 70.9"
DFB " 71.0 71.1 71.1 712 713 71.4 71.5 71.6 71.7 71.8"
DFB " 71.9 72.0 72.0 72.1 72.2 72.3 72.4 72.5 72.5 72.6"
DFB " 72.772.8 729 72,9 73.0 73.1 73.2 73.2 73.3 734"
DFB " 735735 f'73.'.6 73.7173.773.8 73.9 73.9 74.0 74.1"
DFB " 74.1 742743 743 74.4 74,5 74.5 74.6 74.7 74.7"
DFB " 74.8 74.9 74.9 75.0 75.0 75.1 75.2 75.2 75.3 75.3"
DFB " 754 754 75.5 75.6 75.6 75.7 75.7 75.8 75.8 75.9"
DFB " 76.0 76.0 76.1 76.1 76.2 76.2 76.3 76.3 76.4 76.4"
DFB " 76.5 76.5 76.6 76.6 76.7 76.7 76.8 76.8 76.9 76.9"
DFB " 77.077.077.177.1 772772773 773 774 774"
DFB " 774 77.5 715716 77.6 71.7 77.7 71.8 77.8 718"
DFEB " 77.§ 779 78.0 78.0 78.1 78.1 78.1 78.2 78.2 78.3"
DFB " 78.3 78.4 78.4 78.4 78.5 78.5 78.6 78.6 78.6 78.7"
DFB " 78.7.78.8 78.8 78.8 78.9 78.9 79.0 79.0 79.0 79.1"
DFB " 79.1 79.1 79.2 79.2 79.3 79.3 79.3 79.4 79.4 79.4"
DFB " 79.5 79.5 79.5 79.6 79.6 79.7 79:7 79.7 79.8 79.8"
DFB " 79.8 79.9 79.9 79.9 80.0 OVER"

dBTABLE6: DFB "-LOW- 41,9 47.9 51.4 53.9 55.8 57.4 58.8 59.9 61.0"
DFB " 61.9 62.7 63.5 64.1 64.8 65.4 66.0 66.5 67.0 674"
DFB " 67.9 68.3 68.7 69.1 69.5 69.8 70.2 70.5 70.8 71.1"
DFB " 714 714 71.7 72.0 72.2 72.5 72.8 73.0 73.2 73.5"
DFB " 73.9 74.1 743 74.5 74.7 74.9 75.1 75.3 75.5 715.7"

DFB " 75.8 76.0 76.2 76.4 76.5 76.7 76.8 71.0 77.1 77.3"



DFB " 77.477.6 777779 78.0 78.1 78.3 78.4 78.5 78.6"
DFB " 78.8 78.9 79.0 79.1 79.3 79.4 79.5 79.6 79.7 79.8"
DFB " 79.9 80.0 80.1 80.3 80.4 80.5 80.6 80.7 80.8 80.9"
DFB " 81.0 81.181.1 81.281.3 81.4 81.5 81.6 81.7 81.8"
DFB " 81.9 82.0 82.0 82.1 82.2 82.3 82.4 82.5 82.5 82.6"
DFB " 82.7 82.8 82.9 82.9 83.0 83.1 83.2 83.2 83.3 83.4"
DFB " 83.5 83.5 83.6 83.7 83.7 83.8 83.9 83.9 84.0 84.1"
DFB " 84.1 84.2 84.3 84.3 84.4 84.5 84.5 84.6 84.7 84.7"
DFB " 84.8 84.9 84.9 85.0 85.0 85.1 85.2 85.2 85.3 85.3"
DFB " 85.4 854 85.5 85.6 85.6 85.7 85.7 85.8 85.8 85.9"
DFB " 86.0 86.0 86.1 86.1 86.2 86.2 86.3 86.3 86.4 86.4"
DFB " 86.5 86.5 8’6.6 86.6 86.7 86.7 86.8 86.8 86.9 86.9"
DFB " 87.0 87.0 87'1 87.1 87.2 87.2 87.3 87.3 87.4 874"
DFB " 87.4 87.5 87.5 87.6 87.6 87.7 87.7 87.8 87.8 87.8"
DFB " 87.9 87.9 88.0 88.0 88.1 83.1 88.1 88.2 88.2 88.3"
DFB " 88.3 88.4 88.4 88.4 88.5 88.5 88.6 88.6 88.6 88.7"
DFB " 88.7 88.8 88.8 88.8 88.9 83.9 89.0 89.0 89.0 89.1"
DFB " 89.1 89.1 89.2 89.2 89.3 89.3 89.3 89.4 89.4 89.4"
DFB " 89.5 89.5 89.5 89.6 89.6 89.7 89.7 89.7 89.8 89.8"
DFB " 89.8 89.9 89.9 89.9 90.0 OVER" -
dBTABLE7: DFB "-LOW: 51.9 579 614 63.9 65.8 67.4 68.8 69.9 71.0"

DFB " 71.9 72.7 73.5 74.1 74.8 75.4 79.0 76.5 77.0 77.4"
DFB " 77.9 78.3 78.7 79.1 79.5 79.8 80.2 80.5 80.8 81.1"
DFB " 81.4 81.7 82.0 82.2 82.5 82.8 83.0 83.2 83.5 83.7"
DFB " 83.9 84.1 84.3 84.5 84.7 84.9 854 85.3 85.5 85.7"
DFB " 85.8 86.0 86.2 86.4 86.5 86.7 86.8 87.0 87.1 87.3"
DFB " 87.4 87.6 87.7 87.9 88.0 88.1 88.3 838.4 88.5 88.6"
DFB " 88.8 88.9 89.0 89.1 89.3 89.4 89.5 89.6 89.7 89.8"
DFB " 89.9.90.0 90.1 90.3 90.4 90.5 90.6 90.7 90.8 90.9"
DFB " 91.091.1 91.1 91.2 91.3 91.5 91.6 91.7 91.8 91.8"
DFB " 91.9 92.0 92.0 92.1 92.2 92.3 92.4 92.5 92.5 92.6"
DFB® " 92.7 92.8 92.9 92.9 93.0 93.1 93.2 93.2 93.3 93.4"



DFB " 96.5 93.5 93.6 93.7 93.7 93.8 93.9 93.9 94.0 94.1"
DFB " 94.1 94.2 94.3 94.3 94.4 94.5 94.5 94.6 94.7 94.7"
DFB " 94.8 94.9 94.9 95.0 95.0 95.1 95.2 95.2 95.3 95.3"
DFB " 954954 95.595.6 95.6. 95.7 95.7 95.8 95.8 95.9"
DFB " 96.0 96.0 96.1 96.1 96.2 96.2 96.3 96.3 96.4 96.4"
DFB " 96.5 96.5 96.6 96.6 96.7 96.7 96.8 96.8 96.9 96.9"
DFB " 97.0 97.0 97.1 97.1 97.2 97.2 97.3 97.3 97.4 97.4"

.DFB " 97.497.597.5 97.6 97.6 97.7 97.7 97.8 97.8 97.8"
DFB " 97.9 97.9 98.0 98.0 98.1 98.1 98.1 98.2 98.2 98.3"
DFB " 98.3 98.4 98.4 98.4 98.5 98.5 98.6 98.6 98.6 98.7"
DFB " 98.7 98.8 98.8 98.8 98.9 98.9 99.0 99.0 99.0 99.1"
DFB " 99.199.1 99‘2 99.2 99.3 99.3 99.3 99.4 99.4 99.4"
DFB " 99.5 99.5 §9T5 99.6 99.6 99.7 99.7 99.7 99.8 99.8"
DFB " 99.8 99.9 99.9 99.9100.0 OVER"

dBTABLES: DFB "-LOW-61.9 67.9 71.4 73.9 75.8 77.4 78.8 79.9 81.0"

DFB " 81.9 82.7 83.5 84.1 84.8 85.4 85.0 86.5 87.0 87.4"
DFB " 87.9 88.3 88.7 8.9.1 89.5 89.8 90.2 90.5 90.8 91.1"
DFB " 914 94.7 92.0 92.2 92.5 92.8 93.0 93.2 93.5 93.7"
DFB " 93.994.1 94.3 94.5 94.7 94.9 95.1 95.3 95.5 95.7"
'DFB " 95.8 96.0 96.2 96.4 96.5 96.7 96.8 97.0 97.1 97.3"
DFB " 974 9‘7‘6 97.797.9 98.0 98.1 98.3 98.4 98.5 98.6"
DFB " 98.8 98.9 99.0 99.1 99.3 99.4 99.5 99.6 99.7 99.8"
DFB " 99.9100.0100.1100.3100.4100.5100.6100.7100.8100.9"
DFB "101.0101.1101.1101.2101.3101.4101.5101.6101.7101.8"
DFB "101.9102,0102.0102.1102.2102.3102.4102.5102.5102.6"
DFB "102.7102.8102.9102.9103.0103.1103.2103.2103.3103.4"
DFB "103.5103.5103.6103.7103.7103.8103.9103.9104.0104.1"
DFB "104.1104.2104.3104.3104.4104.5104.5104.6104.7104.7"
DFB "104.8104.9104.9105.0105.0105.1105.2105.2105.3105.3"
DFB "105.4105.4105.5105.6105.6105.7105.7105.8105.8105.9"
DFB "106.0106.0106.1106.1106.2106.2106.3106.3106.4106.4"

DFB "106.5106.5106.6106.6106.7106.7106.8106.8106.9106.9"



DFB "107.0107.0107.1107.1107.2107.2107.3107.3107.4107 4"
DFB "107.4107.5107.5107.6107.6107.7107.7107.8107.8107.8"
DFB "107.9107.9108.0108.0108.1108.1108.1108.2108.2108.3"
DFB "108.3108.4108.4108.4108.5108.5108.6108.6108.6108.7"
DFB "108.7108.8108.8108.8108.9108.9109.0109.0109.0109.1"
DFB "109.1109.1109.2109.2109:3 109.3109.3109.4109.4109.4"
DFB "109.5109.5109.5109.6109.6109.7109.7109.7109.8109.8"
_DFB "109.8 109.910?.9109.9110.0 OVER"
dBTABLL9: DFB "-LOW- 71.9 77.9 81.4 83.9 85.8 87.4 88.8 89.9 91.0"

DFB " 91.9 92.7 93.5 94.1 94.8 95.4 96.0 96.5 97..0 97.4"
DFB " 97.9 98.3 98.7 99.1 99.5 99.8100.2100.5100.8101.1"
DFB "101.4101.7193.0102.3102.51028103.0103.2103.5103.7"
DFB "103‘9104.11'03,.3104.5104.7104.9105.1105.3105.5105.7"
DFB "105.8106.0106.2106.4106.5106.7106.8107.0107.1107.3"
DFB "107.4107.6107.7107.9108.0108.1108.3108.4108.5108.6"
DFB "108.8108.9109.0109.1109.3109.4109.5109.6109.7109.8"
DFB "109.9110.0110.1110.3110.4110.5110.6110.7110.8110.9"
DFB "111.0111.1111.1111.2111.3111.4111.5111.6111.7111.8"
DFB "111.9112.0112.0112.1112.2112.3112.4112.5112.5112.6"
DFB "112.7112.8112.9112.9113.0113.1113.2113.2113.3113 4"
DFB "113.5113.5113.6113.7113.7113.8113.9113.9114.0114.1"
DFB "114.1114.2114.3114.3114.4114.5114.5114.6114.7114.7"
DFB "114.8114.9114.9115.0115.0115.1115.2115.2115.3115.3"
DFB "115.4115.4115.5115.6115.6115.7115.7115.8115.8115.9"
DFB "116.0116.0116.1116.1116.2116.2116.3116.3116.4116.4"
DFB "116.5116.5116.6116.6116.7116.7116.8116.8116.9116.9"
DFB "117?0117.0117.1117.1117.2117.2117.3117‘3117.4117.4"
DFB "117.4117.5117.5117.6117.6117.7117.7117.8117.8117.8"
DFB "117.9117.9118.0118.0118.1118.1118.1118.2118.2118.3"
DFB "118.3118.4118.4118.4118.5118.5118.6118.6118.7118.7"
DFB "118.7118.8118.8118.8118.9118.9119.0119.0119.0119.1"

DFB "119.1119.1119.2119.2119.3119.3119.3119.4119.4119.4"



DFB "119.5119.5119.5119.6119.6119.7119.7119.7119.8119.8"
DFB "119.8119.9119.9119.9120.0 OVER"
dBTABLELO: DFB "-LOW- 81.9 87.9 91.4 93.9 95.8 97.4 98.8 99.9101.0"

DFB "101.9102.7103.5104.110408105.4106.0106.5107.0107.4"
DFB "107.9108.3108.7109.1109.5109.8110.2110.5110.8111.1"
DFB "111.4111.7112.0112.2112.511‘2.8113.0113.2113.5113.7"

" DFB "113.9114.1114.3114.5114.7114.9115.1115.3115.5115.7"
D'FB "115.8116.0116.2116.4116.5116.7116.8117.0117.1117.3"
DFB "117.4117.6117.7117.9118.0118.1118.3118.4118.5118.6"
DFB "118.8118.9119.0119.1119.3119.4119.5119.6119.7119.8"
DFB "1 19.9120.012(). 1120.3120 .4120.5120.61.20.7120.8 120.9”
DFB "121..0121.112:1.1 121.2121.3121.4121.5121.6121.7121.8"
DFB "121.9122.0122.0122.1122.2122.3122.4122.5122.5122.6"
DFB "122.7122.8122.9122.9123.0123.1123.2123.2123.3123.4"
DFB "123.5123.5123.6123.7123.7123.8123.9123.9124.0124.1"
bFB "124.1124.2124.3124.3124.4124.5124.5124.6124_1.7124.7"
DFB "124.8124.9124.9125.0125.0125.1125.2125.2125.3125.3"
DFB "125.4125.4125.5125.6125.6125.7125.7125.8125.8125.9"
DFB "126.0126.0126.1126.1126.2126.2126.3126.3126.4126.4"
DFB "126.5126.5126.6126.6126.7126.7126.8126.8126.9126.9"
DFB "127.0127.0127.1127.1127.2127.2127.3127.3127.4127.4"
DFB "127.4127.5127.5127.6127..<.5127.7127.7127.8127.8i28.8"
DFB "127.9127.9128.0128.0128.1128.11‘28.1128.2128.2 128.3"
DFB "128.3128.4128.4128.4128.5128.5128.6128.6128.6128.7"
DFB "128.7128.8128.8128.8128.9128.9129.0129.0129.0129.1"
DFB "129.1 129.1129.‘2129:2129.3 129.3129.3129.4129.4129 4"
DFB "129.5129.5129.5 129.6129.6129.7129..7129.7129.8129.8"
DFB "129.8129.9129.9129.9130.0 OVER"
END



R1719RTAY  HD44T80

3O = 1: increment 141 1/C ~ O; Decrement {1}
S ®1: Accomdanes display shilt.
S/C < 1: Diwley shift  S/C = 0: Cursor move

RIL =1:  Smiltto he right. )
RIL =0:  Shift 10 the Ieft.

OL =1: 8o A 0L «0: 4bite

N =1 2hneg H o »0: 1line

F o1t Sxi0dots F  =0: 5x7dous
BF = 1: Interrally operating

00 AAM: Diiplay data RAM

CG RAM: Charscrer generator RAM

AcG: CG RAM sddrass

ApD: DD RAM address
Corresponds 1o curtor
sadress,

AC: Addrass counter used for
both of DD anc CG RAN
address,

(Exampie}

Execution time changes when
frequency chanjer,

When fopc it 270 hHZ:

250
40 put x ——= o 37 p3
M35

' Code Execution time | Execution time
Instruction Description {when losc is lwhen fosc iy
RS I A (087 086 OB |Do4 1083 | 082|081 | DBO 230 kM) 180 xn)
i
3 * Clears all display and retueng the
Clear dioley o 4 0 0 o o 0 4] o 1 cunsar 1o the home position 8:us~1.64ms [120 s ~ 49 ms
T l ' {Address 0},
Returns the cursor to the home pm-i- .
tion [Addrass 0). Also returns the
Return home [} 0 0 [+] [+] 0 ] 4] 1 = display being shifted 1o the original 40 ps ™ 1.6ms | 126 B ~48ms
potition, 0D RAM zentents remain
unchanged,
Sets the cursor move direction and .
i hilt the display,
Entry mode 0 o ° 0 ° o 0 1 "o s specilies or n?l 10 shilt t splay. 40 us 120 ps
st Thess oparations are performed
‘-"“ . during data write and read,
Orptay ON7 | | 4 Se1s ON/OFF of alt display (O},
O;‘;’ ¥ ,boJo tae fo jo o 1 jo [c | B |cuorONOFFICand blink of 40 ps 120 ps
contre _i l . cugor position character {B).
i |
Cutsor and - Moves the cursor snd shilis the
l o 0 o o [+ 0 1 S/C IR/L . A display without changing DD RAM 4D us 120 41
cisplay shift i ol
! i : :
! Sets interface data length (OL)
Function szt | O H o S [+] 1 [a] N F & -~ number of display lines {L) and 40 ps 120 us
s ‘ N chacacter lont (Fl. .
1 i
Set CG Rant l , Sets the CG RAM 3ddrexs. CG RAM
-2 o N N N
sadress. : [+] 0 G 1 AcG dl“. it sent and received alter this 40 us 120 us
§ etting.
: ' ! .
N P F
{ Set 00 RAM i . Sttt the OD RAM sddress, DD RAM
| sodress i o LA App dars iy sent and received after this 40 p¢ 120 us
1 4 etung,
t + 1 .
3 A
Read dusy ! . | Aeads Busy Hag {BF) indicating
flag & ssdrens ! 0 Y 1 BF AC . Internal operation is being performed Tp ) F11)
; ! l and resds sddreis counter contents,
H : :
Write cau [ Writes d.u.lmo OO RAM or CG ’
0 CGor ; LI Write Data 40 us 120 s
DDRAM ; . RAM.
) .
! t
) Ruadmn i { .
! 10 CG or i R Besd Deta Resds data from DD 'RAM oc CG 40 s 120 ps
| 2D RAM i RAM,
. 1 .
} {
i
!
i
|
|
!
i
!
i

BF =0: Canuceestinsteucuion

et

*No effect

Noiter 1. Applied 1o models driven by 1/5 duty or 1/11 duty.
2. Applied to models drlven by 1/16 outy.




I15R=1 D5ADDNREY  HDA4TB0

1. CLEAR DISPLAY

Clzar disptay
RS R/ DB,

0K Iololololololold

AANEE L N7 T mud eI SPACE (AscII 208) 15+l DD RaM
mwmaua“mn‘rs SET DD RAM ADDRESSER luumw &7 CURSOR ?znﬁuiﬂaé
mumqwﬁn'ﬁwuuanaqqamu SET I/D =1, S hu_m'nﬂizm

‘G

2. RETURN HKOME

Return home A
RS ‘RN DBy——————— DB,

L°l°l°l°|°[°l°l°l1l |

* No effect

mé’wwmmv SEI DD RAM ADDRESSER luuﬁus {7 CURSOR ==z

mﬂﬂaﬂmuvmdmmﬂ’n"m.mnaxnamunaua'lm amw\lu L IJ’RZN

3. ENIRY MODE SET

Entry mode set .
RS RWODBy— 08

B|o|o!o{oL?Lo|1]uo’s} .

BIT 1/D : lﬂu’-z tmen'inﬁwuo'l.n'lLumuum"saa‘muau ua'z?«-m'ln

-
-

DD RAM ADDRESS L'..'nm.".memaaﬂammﬂﬂu 1 =
0 = ARAVIUN -



4.

5.

BIT S : ith@munsudowalasia S = | a1 thiny S avauioga
v
CURSOR auﬁ'uﬁ‘n’axjan:gnﬁﬂﬂmo%’w MS=0 ‘umda'-a:
v

2UNUTHY CURSOR a:gnﬁu‘lﬂmqn’nﬁa
v

DISPLAY ON/OFF CONTROL

Display ON/OFF control
RS RM DS,

Code [O—[OIO[OTOIOI‘IDIClﬂ

D8o

e

BIT D fﬁu BIT Thidedowiiaanwlasin D = 1 a2 ON  uae

‘D=0 a3 OFF

BIT € : asliudas cuRsoR U BIT c =1  wazdbitaenns
udgay CURSOR BIT C = 0  lagfia CURSOR asazjﬁ LINE
8w 5x7 Dot kavazad LINE B 11 hawy
5X10 DOT

BIT B : i BIT SET na3nisw3uses CURSOR Tas B =1
#nTnIxidy B = 0 LilnnTnisy Taafiszasy mnas
nIEwIL RN 379.2 ms

E g ;
v ==
\Cuuor by
§ x 7 dot character “-ew———n _\‘ Alternating display
font : 5 % 10 dot character . .
font
(a) Cursor Display Example {b) Blink Display Exsmple

-
-

CURSOR OR DISPLAY SHIFT

Cursor or display shift
RS R/MW DB+

Code [OIOIOlO[OIIISIch\/Ll.!;J

* No cffect

OBq




Mo N

s &5 e ve ' -~ 3 ~ - EY] -~ by
lﬁ“ﬂ'\ﬂ\ln'ﬂmrlﬁﬂ']ﬂmh\ CURSOR w7a1aua lUtnan1aggwianan ey esw g
L]

. o -~ -« <
AL ImIna e oo

R/L

0

1

s/C
0
; 0
o1
1
AY
3

ANN7870 CURSOR  lRandnwmiviau Wingia 1 awimis

. v - , - - o )
MN1Iee CURSOR \11]?'109']3%\1191&11]}17’]”8 1 annniy

i 1euERanEInL e WnneEae

tunTEEa BN TH Ae lWnnepa e

.6. FUNCEION SET

BIT DL

it

Function set

RS RMWDB,——————— DB

Code [o[o[o[o[t]oLlulpl.l.J

® No effect

- 1iunaT SET naTeesadnay Bithauy 8 BIT win 4 BIT

Tssiivfasni7@e@s 4 BIT DL = O uar 8 BIT DL = 1

1hinT SET wsvianamdasua N = 0 udas 1 uIlhe

N =1 udae 2 uIime

SET N =1

- [} v <N
‘lun'smmnn'n 2 UTIM! ﬂ'].\'\

1Hhinns SET mun@ DOT nnTudasua 5X7 w3a 5X10  1ez

F=o0 tfwww 55 wss F=1 itheay sX10
.
No. of ’
N Character Duty
N F d::slc:y font factor Remarks
00 1 5x 7dois 1/8
01 1 5 x 10 dots 1711
Cannot display 2 lines
1 . 2 5x 7dots 1716 with 5 x 10 dot charsc-
ter font.

* Noellect



7. SET CG RAM ADDRESS

Set CG RAM address
RS R/MW DB, DBy
Code [010{ OillLA[ALA[AIAIA]

Higher Lowwer
" Order Bius Order Bits

Tl HD4aT80 iiu’-z::ﬁmi'mm*mi'mzj 2 1o A2 DISPLAY DATA RAM

(DD RAM) 3w 80X8 BIT waz CHARACTER GENERATOR ROM CG RAM 3117w
612 BIT WAy 7200 BIT  édwiaztihinas SET aDDRESS T G RAM  Tasbae

° ) - - ] v
nN1T SET  ADDRESS nautnuwma'\uﬁa:‘gamn CG RAM &Y

N '
8. SET.' DD RAM ADDRESS

Set DD RAM address

RS R/M DB, DB,
Code [o[o] 1 IA]A]A-[AIAIAIAJ
+. Higher lower
: Order Bits Order Bjx_x

tihidads SET a1 AppRESS T 50 Rar  TunasiSmaiiaswsian DD RaM
(DD RAM fip. #UNIZUHANNAVEIRD LCD) Tas3 i ADDRESS MasiAaTutuan LCD
'-zxaéﬁu SET a1 N @78

f7 N =0 (1 UT3fin)  ADDRESS 3va OOH-4FH

D

-

=4
n

1 (2 uI79M)  ADDRESS ?zaé 00H-27H dwTuuishan
1 4az 40H-87TH dWmFuussian 2

#19619n1730 ADDRESS 132¢ DD RAM 1133 -LCD 4y 16 §95nE7 4 uiiha

uaz 20 A78NHT 2 UTINA  HDM-16416H, HDM-20216H

! 2 3 4 s 6 7 8 L L B A & I VI T S 1 — dlsplay posltion

Hine o0 a!!ozlos 04105105 |07 03]03|0a]|0Bf0oC)0D[0E|0F| —DDRAR sddress

2-line W f a2 a3 g as|ae] ar | 48] qo 4A 1 4B L 4C | 4D | 4E | 4F

Bline fao {2l 3iufis)sln Bl {ic|ipfie]1F

4-line { 50 Sl’ISZ S.!IS‘ 31 s6(s7|ssis9l{salsfsc|sop|selsF

HDM~-16416H



W 2 3 4 5 6 7 8 % 16 11 12 13 W IS 16 17 18 19 20 «—cisplay position
tdine | 00 | 01 j02)03fo04|o0s!os| o7 I 05 | 09 l oA | 6B | oC OE | OF J 10 | 11§ 12| 13 | — DD RAM address
2dine} 40 [ 41 ] 42 ) 43 ] 44 4546 | 47| 48| 49 [4A 1 4B AC | 4D JE [ 4F | S0 | 51| S2] S3
Jne| st jsy 9 ]af8fCiIDIIEIIF 2021 2223|225} 262
adine | S¢ [ 551 56| 57|58 59 |SA{5Bf5SC]|SD]|SE sr-‘l 60 {.61 ] 62| 63 ) 64|65 66 67

(Note)Shift display Is 3s same as 2-line type. :

HDH-20216H

9.

READ BUSY FLAG AND ADDRESS

Read busy flag & address
RS RAWVDB,————————— D3,

e

t

Code [0[1!BF[A[AIAIALAIAIA]

Higher

-

Order Bits

Lower

Order Bits

ol A d he ¥ q
lfmﬂ'\a\lajuﬂ-] BUSY FLAG ’D’\J?slﬁimﬁuan11ﬂ7 HD44780 ual‘.‘l Wnunng

< - + v -~
nw’mmﬂuagmaag'hmn'lw-muqz-mnaga ‘IQU

BF
BF

v

1
0

aéTunuvun11ﬁwvﬂun151u Sz Tuloyandad s

v o~ & A4 0 4 M
u:au?=1unauaniaﬂﬁﬁe1m

uauuan'-nnﬁu\:tfhmﬁ‘\:a'\umnana ADDRESS 1B+ CG RAM ‘v‘HEl DD RAM &g

10. WRITE DATA TO CG Wia DD RAM

0 &

Write data to CG o. DD RAM

Code

RS RM D8, 08,
{1 o[olololololo‘o[oj
Higher Lower X
“* Order Bits Order Bits

.

lUunﬁﬁeLnuuuaawtuﬁlU{u G n1L DD RAM Tnatdatnaunauaua~ ADDRESS
qv1uun:aamTauanTuunnwuﬂwﬁen seT lu ENTRY MODE

nam}mnnqx-:'n { ﬁun'rs

lDZNDE]lJRHD\! CG RAM HTB DD RAM m‘lﬁﬂum'x SET ADDRESS paiv CG RAM \17:. DD

RAM

EWWHB\H- 3 I!ZNDED‘{R



11. READ DATA

Read data from CG or DD RAM

FROM CG OR DD RAM

RS R/MW DBq (oY1
Code[il‘llp o]o{o[olo!olo
Higher Lower
Order Birts Order Bits
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Octave-band analysis
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