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s Nf 2-4 usaemiivesdeyg e 8255 System
daunedn 8255 User vudgygnomadunn 8255 ludaufivehelidmivdld
1 (] a Q’I ] o
aunsode lilignwldetedasy Tavfitadevesdygneuiiuuuy 34 PING210Z80-2)

wefnoynsu UART

dnsuaans ludauvesmsiudedeyauuveynsu UART Wi Tuueda CPIRI1SO
V2.0 v¥iieg 2 Channel TatTu2933989 Channel ors232-Dvz Himsdndedem iy RS232
“&othaidn199Tu Channel 0 Heunsafudedoyauuy Full Duplex Aeamnsavihmsfudade
qaﬁmﬁmmu CPA-4PIN(RS232-1)

s ludauU892993 Channel 1(RS232-2) veannsniienisa99s Line Driver ¢
naudnwa hidneidiu Rs232 ie Rs422 wie Rs4ss A ldmumamumnzauuasmunny
Foamsveaffld Tavdndesnis S3mssudesdeyauuy RS232 yila Full Duplex Apsrindy
?Ttgtgma'a‘i‘l'aqa'vi‘l'ﬁu%'miauw CPA-4PIN(RS232-2)unzdpaliion Jumper @uivus  JP8
(MAX/?Sl%)‘l‘S’uamsmm MAX mamamm Line Driver Huief MAX232 dnfudede
YUy RS232 s

m‘lumswm%’aqmmu RS232 umzu‘ﬁ’amnﬁ‘lmsaamaesmumqagmn fio

J
snsodudeiuldgegeilssuna 50 o whify Srszremsinaniiilwifiennufanainge



nioiudeiuhilfine §lfnamdemsfiveiudadoyaliidszoomeiiinandi 50 ofn
uﬁaﬁauﬂﬁumns Line Driver 'lﬁ’lﬂuuuu' RS422 -x‘?’wzﬁﬂﬁmmmi’n%’agaﬁu‘lﬁ‘lussuz
maftinaSuniuuy RS232 innndtadie msfudsfeyauuy RS422 amnsoviimisiuasde
yaiu1&Inagegais 4,000 aniorlszanet 1.2 Alanms mefidv Fsmanlfoesmsiy
dauny Rs232 miifuuuy RS422 ﬁﬁg‘lﬁiui‘luﬁwﬂﬁuuuﬂm'[ﬂsun:uﬁms"umnqums%’u
defeyatmindetialn dand¥lilsunsu@uadumsiudauuy RS232 afisuiy x‘ﬁuguﬁ’iﬂfa
" thufuuasihodedeanlfvuases Line Driver vovavvsnisfuealfifuuny RS422(1% Line
Driver (18575176) ‘lﬁ'mﬁeur‘i’uvfaﬂ'lﬁﬁfuﬁa_m1sq§uﬁaﬁayaﬁu‘lﬁuﬁa deluvedn cp-
JR180 V20 fimnsanlAvul&Taomsiiiled Line Driver w03 75176 wnldnsluvodauds
180 Jumper AWM J?8(MA}U75176)n1'l‘3’71mumm 75176 UAZIABN Jumper 9 AIUHUS JP9
(4221485) 13 Tudumsis 422 whifu mumumgqgm‘lumssuaan‘lﬁﬂmﬁmwmu CPA-
64PIN (422/485)
uAlunsiifidesnisdersssnatsnymididaoiuiieiimssuds Jeyadefuuas
(MultiProcessor Communication System)3995MSSUAeUUY RS232  masuuy RS422
mmm'lﬁ"lﬁ"lunsﬂifms1zmﬁﬂn1smﬁwaa‘ﬁ'aga‘lumuﬁflﬁzﬁﬂﬂﬂuﬁhﬂmﬂuazﬁ'nda
toyafulhifider dvhidsomindvanisemasuduny R8s iy Tavlumaduas
foynuuy RS48S *f‘;ﬂsﬁmmi’uﬁa%gaﬁu'léﬁnaqaqﬂﬁa 4000 #a wiodszanm 1.2
Nlamas wwhvIn MUY RS422 wi‘laimmsm‘im’ws“'uuazﬁ'aﬁaqaw%’auﬁu‘lunaﬁﬁmﬁ'v
'R doaldi s mandaiusuunsriafudsiiasn e niedund “Har Duplex” Fslumssusade
gﬁunu*ffﬂzﬁ‘ﬁaﬁﬁammmn‘}awiasz‘u‘u'lu_IﬂsIﬂsmmwas'wawqﬁa hdaunuld uaside
Fefedosdillsunsudmivniugumsivdslanmmnz Mesadwuuasimuaiemanis sy
m‘ﬁ'aya'nma'lﬂmsm'lmws'lmmumsmsm Tharslavimdhfidedeoyn Fedoslsisn
Fudoruinniu

agilwihiives JUMPER shyq

7P1 Wemsudenvina EPPROM MONITOR(U2) 71v¢ lnhaennusivia 3 KB
30 64 KB(27256/27512)

7p2 Wiimuaifenive inaiauna i1 Expansion U4

7P3 Mdenuwnastw i Idwnianamdr U4 delfundedio +vee ninssuy wie
+VBAT 910 Battery(e1% 51 Backup) | |
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ol .
()

=1
0O o]
oo 00
0O OO0
o O coO
o o0
o)) B
R B2
27512

62256 628128

d o ‘ o
len 2-5 MITMyuf Jumper z%"u‘ua\?"quﬂ')?iﬁ)'] U4

TP4 Tﬁaamn +1% WatchDog mnﬂumssxwma‘lu(WD/CLK)
PS5 ‘1maanmytg1m Cs# ¥paniiauni EEPROM J1ez 1¥deygyiet RSTO 910 CPU

wedyg)ies PBO U84 8255 (System)

1p6 1%43en3Emss 11 BEPROM ez lfuuy 8 iin w3e 16 1ia

177 Widenyiinvesseuanina LCD_ ezl¥jugunm Graphic HNIDFUAIONYS
Dotmatrix(GR/CH)

1p8 14i8BNn29435 Line Driver 10IN03@doas UART Channel-1 Teeld MAX232
dwSums Sustauuy RS232 w50ld 75176 dmsumssveauyy RS422 uay RS485

P9 maangﬂxmnmssnﬁwawasmams UART Channel-1 lunsfifi1¥ Line

Driver 1511 75176 uda319z1i 1y RS422 (Ful Duplex) %38 RS485 (Half Duplex)

wmihgaAnun U4 S5FIFrH

(EPROM %30 RAM)
62256 Y]
6281287628512
275127271001 20000H
wmigaMmR U3 | 1FFFFH
(RAM 32KB) fa
wof 62256 10000H
wihganud G2 OFFFFH
(EPRCM 32/64KB) fia
wod 27256727512 | 00000H

o ' ' '
17 2.6 uarns MEMORY MAP wouviein CP-JRIS0 2.0
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COMNECTER 40 PIN. 0255 ™M
CT BOARD V —

00 rno
a3 ::]" ——e P03 o1 rai 81
e — 02 raz 82
ras 143 o3 ra3 a3
Pa7 pa ras e
o5 Pas tH
o 0é rac - 2¢

8
a0 B ;% CCh ™MODULE
RESCT. PB4 : . .

PCL VC?, =5V

A o ) L [ o
sl 29 Faegnmadslfen LCD sauny EFBOARD V.3.0, ET-BOARD V3.5

nzsesdiunisae 8255 i ldiu LeD Tauisazs1aesdggew1en Fuanla
n151% PORT A uaz PORT B 1A PORT A S Iy DATA PORT ¢ PORTB Sl
Lﬂuaq;a,pmmuau'lﬂ“l-nmmsusuﬁlﬂ'lﬂﬂau'lﬁ HD44780 uftagyiinis RESET muwaa
Tauvgdianntlszanas 10 ms wiann 1l VDD §e 4.5 Volt ud1 Tavey SET Fauodad
1. DISPLAY CLEAR wevhinsaudeyaremun LCD
2. FUNCTION SET Tawez SET fin1uly
DL =1:1ilums SET ‘111ms¢m¢1mmu 8 BIT
N=0SET fiu 1 psrvamsuamena

F=0:5X7DOT ﬂm‘mamanm

W

DISPLAY ON/OFF D =0:DISPLAY OFF

C = 0: CURSOR OFF

. B=0: BLINK OFF
4, ENTRY MODE SETI/O =1:+1 (L‘Hllﬂ'l COUNTER w 1)
S=0:NO SHIFT




MR 2-5 e HD44780

Code . Exrcwtica Tlme
Inscroction Descripe {wrhes kp or
RS | WW | DB: | DB« | DBy | DB« | DBy | DBa | DBi { DB4 oot I 280 k1)
Cesr Clears entire display and 3e1s DD
Displsy o a ° 0 0 0 ° e ° ! RAM address 0 in address counter, 164 ms
Scts DD RAM address 0 in sddress
Retars counzer. Also returns display being
Home oo oo ot ot * | kinedioodsn position DD hedms
RAM conlents remain unchanged.
. .
Sets cursor move dircction and
Fatry specilies shift of display. These
Mode Set ° ° 0 0 ° e ° ! ¥p | s operations are performed during 40ns
data write and read.
Display Scts ON/OFF of entire display (D),
OnOf 0 0 0 0 [J 0 [} D C B cursor ON/QFF (C). and blink of 40ps
Control cursor position characier {R).
Corsor ot : Muves cursar and shifis display
Digplas L] [} ] a n 1 SCLRAL ® ¢ | without changing D) RAM 10pn
Suk . contents.
Sets intetface data kngth (DL),
Fancrion ofo e ]oe t ot | M| F | e | & [ number of display lines (L) and e
Set character font (F).
Sets CG RAM address. CG RAM
SACGRAM Y o | o 0 |4 A data is semt and received atter this e
Address selting.
Scts DD RAM address. DD RAM
Set DD RAM 0 0 1 ADD data is sent and received after this 40q1
Adiress setting.
Resd Reads Busy flag (BF) indicating
internal operation is being
Buy Flag o ! BF AC performed and reads eddeest o Ons
& Mirea counter contents.
Write Dzt "
0 CC o ' 0 Write Data :I:;‘u data into DD RAM or CG s
DD RAM )
Resd Data -
from € o \ 1 Read Date i‘;‘:{‘ data from DD RAM ot CG O
DD RAM "
1D =1: Increment DD RAM: Displey dsta RAM E;‘Kﬂdm fime
Decrement CG RAM: Quarscter generator nges nhea
Actompanies display shift RAM Frequency changes
isplay shif Acc: OG RAM address E\l’;empk:
S =0: Corsor me=t Ave: DD RAM Addresc n kv or fosc
RiL~1: Shilt to the right Corresponds te cursor sddress | b5 270 kHe:
Ri1L=0: Shif to the leh AC: Address counter wsed for both 40,.5)(29-\1 .
DIL=128 bits, D1=0: 4 bits DD 15¢ CG RAM address. m o
N =l:2fines, N=0: | fine
F =1:5x10 dots, F=0: 5x7 dots
BF «|: lnternally operating -
BF =0: Can sccept instruction

* No clfect

Tgazdeavead1§i HD44780

1. CLEAR DISPLAY

Clear display

AS RMDB;———— _________Dig

cor [0 ofo]ofo]o]o]afo]]
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fdsflvediumafvuresiimie sPACE (Ascr 208 ) i1y Tu DD RAM visnun

uAz¥IMs SET DD RAM ADDRESSSER iilugui) 2 CURSOR vendy laleg dumsia
yugadrviiovestenn SETID = 1, s hifimanldvy
2. RETURN HOME

Return home

RS RWDE—————— DB

cwe [aTo o o e e o o] ]

* No effect

* fhdefivgyhims SET DD RAM ADDRESSSER (Hlugudl 2 CURSOR wndulileg
mumiswugadhuiovesrenndeyaiuvenwlain/duy
3. ENTRY MODE SET "

Entry mode set
RS RIWDBy— — ———— DB,

Code [o[o[ololo]o|o[oluo|s]

BITID: Tnveeiudarnunl¥ DD RAM ADDRESS ifindunililay

1= IHY
&

0= AAAINHA

BIT S: Aludammuausnnalaudh s=1 veifiunislddeyaudada CURSOR ey
d v ' ' o do o
adoyavzgndaulamadie d15=0 deynsregivnda CURSOR wwgnau
lilmesnile

4. DISPLAY ON/OFF CONTROL

AS RM DB, DB,
code [0]olofoJoJo]r]o]ec]e]

BIT D : diu BIT WiilaUandhiemnInvd
~ D=1wONuaz D=0 OFF
BIT C: vz 1¥usrms CURSOR 19 BIT C = 1 uavd liidoen1suans CURSOR BIT C =
0 TatAa CURSOR 1¢egii LINE 8 Ty 5X7 DOT uazezey LINE 1 11
Tuuuy 5X10DOT '
- BITB: ffu BIT SET manseniu1es CURSOR InyB=1 MInsTH3Y B=0 il

mansznsy Taoliszuznainisnsgniulseutsl 379.2fs




dy a N o [ N A = . gj ' N o N o N
wnansiidwenarsianubidnsunislynuiiensfnwimtu lueygsinilulsdsslosununisan

lunsdllagrsau Snvimuiiludawdasilon waznesedadaarvesenarsynasaminisinluly
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No. of

: Charscter Duty
N £ d;:ﬁ:’ font factor Remarks
00 1 6x 7dots 18
01 1, §'x 10 doty an

. Cannot display 2 lines
1. 2 S$x 7dots mne with § x 10 dot charsc-

ter font.

* No effect

7. SET CG RAM ADDRESS

Set CG RAM address
RS RIWDBy ——————_ __ _ —0Bg
cose [ofofof1[afafafa]n]n]

Higher Lower -
Order Bits Order Bits

14 HD44780 ﬁuvzﬁwﬁqmamﬁw;} 2 yn fle DISPLAY DATARAM (DD RAM)
471147% 80X8 BIT 1iay CHARACTER GENERATOR RAM CG RAM $142u 512 BIT
WAz 7200 BIT fdfafiesifiums SET ADDRESS Gu CG RAM Taoviims SET
ADDRESS fiowiisunsesudeyanin cGRAM é"w

8. SET DD RAM ADDRESS

Set DD RAM address
RS AWDB———————___ DB,

Code lolol llAIAIAIAlAIAJA!
Higher lowsr -

* Order Biws Ocder Bits

fhusidfa SETA1 ADDRESS 11 DD RAM TunisiSuuniesuminin DD RAMDD
RAM fip dauflezuanananinoe LCD) Tnus142u ADDRESS ﬁﬂzzﬁﬂ?i’unma
LCD vralfiy SET i1 N Ay

'N'=0(1v55%n JADDRESS 920y 00H-4FH

N=1 (2 U559A JADDRESS wag 00H-27H ﬁmsnmsmw 1tny 40H-67H
dhndu vssiaf 2

* uuMsin ADDRESS 184 DD RAM %#198 LCD Ly 16 #28nYs 1 15590, 16 @
é"nu:s 215597 , 16 AI0NYT 4 UTTHIA , 20 AIONYST 1 VITNA , 20 A2BNHS 2 VSTNA
1Az 40 AaBNYS 2 UssIiA
9. READ BUSY FLAG AND ADDRESS |

Read busy flag & address
RS RM DBy~

cou [T o[ [A[A[ATA]~I=] 4]

N— 1. 1Y

Higher Lower
T Order Bits Order Bis . "
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BUSY FLAG #seeifhudaueniwia ED44780 Hoglusuaumahaumulueyniesy
Juamuniousziudeyn lau
BF =1 a;j‘lwmumsv‘iiammu‘lu‘hjw%'amz%'u%ayaw%‘aﬁﬁa
BE = 0 wiouvzsudeyaniemda’ld |
unzuenuniidaiiuidseiunifoya ADDRESS 999 CG RAM %36 DD RAM #au
10. WRITE DATATO CG %30 DD RAM -

Write data to CG or DD RAM
RS RM DBy
Code ['—I°I°!°i°i°i°]l°|[d°]i

- Highet Lower ) -
Order Bins Order Bits

———D8g

SusdaSondoyatililiu ce wie DDRAM Tauste@uudioynuas ADDRESS v
ihunieanlavsaluiAamdedi SET Iu ENTRY MODE demnuafiveiuiiu
matvudeynves CG RAM %38 DD RAM ¥1}4Tauns SET ADDRESS 984 CG
RAM w38 DD RAM dndeuseifivudoyn

11. READ DATA FROM CG OR DD RAM

Read data from CG or DD RAM

RS RM DB, - [o]: P}
e [ [oloo oo o]0 o]
Highor Lower

*= Order Bits Ordec Hits
Shumdssmdeyann ca RAM ¥36 DD RAM Tnereus1umoin DD RAM
w38 CGRAM Ainasez1drrdfa SET ADDRESS ﬁamﬁa'lﬁﬁ"hﬂayaﬁém'lﬁ‘tfmﬁu
DD #1380 CG RAM 'nmmmmsﬁwmwﬁuhmﬂ%’qm LCD MODULE fhud1w
Rousistadasuusnuay SET anudesnalusuadidnys , CURSOR #aswIn
shunaunsaSuutasnusd iy Do RAM mumswmanusw"lﬁmuunwmﬂ
Snusluten LCD mismmnsafmuadumissnysfezfauue 18 Tauns

SET DD RAM ADDRESS amstsiifinlusade SET DD RAM ADDRESS

widieglumsdelfau HD44780
1. RS(REGISTOR SELECTION) serflusnuden REGISTOR muludsfieg 2 dafle
INSTRUCTION REGISTOR (IR) 4 DATA REGISTOR (DR)
Tavausu 1 azdlumaden DATA uasduiiu 0 wiflumaifen INSTRUCTION

-
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2.3 "B 3MBYN TN (Serial Port)

- munfeutudeyaninneriiumed hifiginsasienagdug  nienenfameiauiy
ﬁuﬁamsfnﬁaﬁagmmuwmuaé;msi’mfaﬁaxgmmnauhm msFudadeyanvuvum
dumsfudadeyansiar 4 wie 8 fa Tuwaaudvadu Fevevinlfms fudadeyarinén
AuITIge St mnonaurhinnuvesmuiiflunsdeesdesdhnnnhifuinnuiavesde
yaftededay venuniitessdess e Wimiumanuguuazmsarasaeuniaiuds
foyn FeonvedesiFaumnniiy 2 whussinnudadeyafivzdsld Sefiluilgmiludes
simvesenef Wlumsifeudenyuvunineedinmuns

'lwmsﬁnis%"ﬁda%’agmmnaunsmﬂun1s§nﬁa§agaﬂs"’aaz 1 fia udfemnsefuss
Foyaldnsinznavniald maudedesdimsanasiussnindadanzdaiuh wivdade
yansnasita fmiusdessedeyminifrsuynindeieniaimalszanana denldms
doansdeymoynsueniinnudidindumuvny luddumedygamsiudadeya
unveynsusl¥inmoiteundunn etwieviigaldifive 2-3 G uisasdalu
nisfudsdeyaesdniuwuny ednlsfiamumsivdsfeyauvveynamnsaifoe
dygnadinammannniuwuy Mi¥svozmalumsdesn sdoyauuueynsuanse
i ldnnnd '

2.3.1 MIASA UV UATH

| msﬁlamssm‘uaunsmfmzuﬁqaan'lﬁxﬂu 2 Lzuuﬁan1s§aa1saunsmmné‘rﬂﬂiﬁa
uazmsdlen seynsulLUBLFa Insia msdemnsuyuSenstaedidygnamnfmiauegiy
msuuasdedygads fetumsddeyauuudalnnieifeftus favesneufiines R
mudunisseduavvesdymaanin dmuBndueziivenvvesdeya Faifun1sdinde
funuseInsiadedesifavlumsfendestadoviign 3 dufle dygnenniin, deya

P | y d 4 - [} o
uazna1d g 2-10 uerms ki Indls lnezun suvesmsdadeyaunudalnsiia

1B i P i MsB
fino { fnt1 i dn2 ; 9a3 : dad | fias i fne | dn7

l—— AuIuIdn

.

o, L |
71t 2-10 yrliyuedndiengavesdeyauiseynsy
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232 msfemsdeyanuverdasita

mséamﬂ‘l'a:gauuuaﬁdﬂsﬁa ﬁams?ﬁﬁq%ga‘lﬂ‘lumuTﬂu'hisin’ﬂuﬁ'mﬁ
dygneanimindumdeutumsiudsdeyauuudslnnia uderidmadmuniidoyg e
wiRmamia fuiazands Wiidwiiy Faunidygaanini lumsmnuam i
IRmnsusamagaiia gnsimschoneadeya 136 vease (baudrate) fimirusluiiade”
" JU17 (bit per second : bps) ' |

t:l [ ] - w ] [
siuvuvesdeyaniflumsiudfeyauvuszFalnniailsenoudav 4 daudauiufie

1. fiasudu (Start Bio) Fefivne 19a

2. dadeyauuueynsussiiving 5,6,7 nie 8 iin

3. fansaecouni3A (Parity Bid sefinnnl dandelsid
4. iallahy (Stop Bit) seiiving 1,1.5 wio 21in

s 2-11 uamsgluvyvesdeynsynsuuvyeriilasia Suile Lifideyafiazdanm
DATA veilonuzaein “1” %‘q‘azﬁunamﬁszimmuzwma (waiting state) MFISuANE
foynreiSuninmsidn DATA fiaesn “0” §auvaesvusnm 1 i Fusondiatlhiadidy
111mfuﬁm‘1'agngnﬁwan'lﬂ Taudunniafiihivdhdgdge LsB) e Fadeyatuludn
wwetsenseinauda s, 6, 7 wie 8 Taf 1 ninussmudaow3a daldifeasasaeunan
ﬁﬂwmﬂﬁtﬁﬂﬁumnmsﬁqﬁaya fagatuiivdsiedaliate Sz lfnmdifianuzasin

o ' a a a 4 4
1 9nasadaussuznmediatien 14a, 1.5 fawse 2 fia efium suansidugadeyauds

tsB i FEER R V- -

e T I P foun : foyR [ doym : down © Foum : doud : foue . ari toaanue
Idadudu MO8 TOYR : TRER . TOUR : TOYR  TOYR 1 TOUR 1 TONR : Jawdd § Diawge |
UYATe ” 0 tin1 : iin2 : Umn3 : Um4 : Uas : U6 : Um7 : :

! wyate

e

P - e o« A - a o
Ul 2-11 pluedniengavesdeyaeynssuvvess lnsia

a -3 o o o s o < L
gilnsaifeuf ldTumsssnuuumndimiunsSuuasmsdadeyauvuesse insis
] @ d o
{5Un71 Universal Asynchronous Receiver /Transmitter #30 UART sasanusilumsivuay
) o a o a0 & da 1 a + a ad
dadeynveamsfuddeyauvuezdslnside fe fueausa FefemfuudadeTuinlé
'W 1 A . L4 < J
Tumsfudsdoya veammnasgunlfdmiuneineynsu Rs-232 1&us 110, 150, 300, 600,
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1200, 2400, 4800, 9600 uay 19200 faeIuTh unziitudnnndumumnTuladves
nouRuned ' '

sasaereuniaansofmunlifihunif (odd), uuug (even) nieliifimsazay
apunidan 14 miasaeisadiumsasrsuiiusmvesvedafidiuaein «1» v
Tudeyafida’l 1 'l'uﬁ'.i1ﬁimmﬂmﬂumuﬁw%‘amvﬁlﬂuﬁaas'wﬁw1??;1‘\‘1'1‘11]%;0 fanis
quﬂ%ﬁwmmmﬂmi’fagmaq UART «?amqmﬂsuwnmmmsnmuﬂ AUANTAM IAT
ﬁaumsm‘lﬁﬂsanmn"mmﬁanm:ﬂﬂmemsmﬂ NNTUNIATUYES UART 92¥1n15nsae
aeusIafnaswiuiiugnien Taomsiuiimanaedn «1” Fouasarfimndamiada
3’1n'w:umnsﬂ'1‘5’1"1‘|uqsmammmm11'1umsuuaanm'1ﬁﬁ‘]um‘Uﬂmamﬂsmzuﬁm%’em
wmmanm‘lmﬁmsm uuﬁ‘]umsmnaaumwNﬂwmﬂmnmu'lumsmuwaﬂﬁagaw
quqa z.zmzwana'lﬁmaumﬂagawmmsmNﬂwmﬂmummﬂmmmu rdeyaitviims
muummwammnnm 1 1a msmwaauﬁ'waﬁmv‘lu'lﬁua dmsumsdaniaiad
NONE shitamnuuneninds vw‘lwmsm'maaumsn _

noufumeiluju AT fouimumwld UART wej 16450 uaz 16550 aau
asufamed lugu XT 1§ UART wef 8250 1fil‘namu‘szmjusaﬂwﬂmmuﬂmsammme‘lﬁu
useduiluldmumnasgv RS 232 uazle ldmssussdoyaennsariéfissoemalnamnn
Fu seduusey ﬁﬁuemzqnuﬂaasﬂuszﬁmzsaﬁuﬁqaéu Tauasin “0” HseALUTIAY 43V

8912V duvniefiaetn “17 Hseduusedy -3V 3 -12v

233 mmgmﬂeam%’muﬂimmn RS-232

AsgIHIBINSIFELABIILBYNTY RS-232 vf.luumsﬁmqmmnsswaammw1

e 1flumsasdeyneynsuunvesdalasi 2 fiems Tamnasgiu RS-232 'luaﬂﬂuugn
aammmj1mamsmmm‘fay,mmﬂaummas‘lﬂua‘lumum ssethafva ifteflwzihdeyann
Tusﬁufrﬁemsﬁmmu‘lw it 11 faneuRame I nyanilsdeegvislnadu- Tavnai
assumsfifund: mnaugamvnssuBidanseding (Blectronic Industrial Association : EIA)
Enanasguiiideduntud EIA RS-232 mnssmu'lmmusnw‘l%'ﬂaumnmasﬁ‘.lmmu
DB-25 Iﬁunmuﬂmwmqqqmmmuaq;tmm'l%’w 50 ﬂnusmmmmmﬂum 38312V

el doya(Mark) uag +3 fia +12V urnsiuilugesing (Space)

“WAIgIM RS-232 Hnmuﬂgﬂunwaaqﬂnsmweumaﬁaga (Data Terminal
Equipment : DTE) f29950a10m13 (Data Circuit Terminating : DCE) TN qﬂf_\sm_ DTE ¢
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ﬁauﬂuqﬂnm’sﬁﬁm:ﬂszmana‘luﬁmiu ‘luiﬂsﬂauimmae%ﬁ%‘a'luiﬂiﬂauﬁma%' il

mmmmm“lumsa%’Num’iagmmnaunm‘lﬁ daugilnssl DCE sevnhfdwfvadaiy
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Case comEventFrme ‘Framing Error

Cése comEventOverrun ‘Data Lost.

Case comEventRxOver ‘Receive buffer overflow.

Case comEventRxParity ‘Parity Error.

Case comEventTxFull
‘Event
Case comEvCD *Change in the CD line.
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Case comEVDSR ‘Change in the DSR line.
Case comEvRing ¢ C.-hangt; in the Ring Indicator.
Case comEvReceive ‘Receive RThreshold # of Chars.
Case comEvSend ‘Sthreshold number in the transmit buffer.
Case comEvVEof «An EOF character was found in the input stream
End Select .
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AANUIN Y.

;uuuununnn'tnnuuuuuuuu .EQU TCR,10H
;Pl.lOGRAMMABLE MULTI-SWITCH * .EQU TMDRIL,14H
,ASM SOFTWARE A180Z * .EQU TMDRIH,15H
; MONITOR PROGRAM COMMON AREAQ * .EQU RLDRIL,16H .
; (LOGICAL ADDRESS) 0000H-7FFFH * - .EQU RLDRIH,I7H

; (PHYSICAL ADDRESS) 0000H-7FFFH * ;¥¥* OTHER ***

; RAM BANK AREA * .EQU FRC.18H

. (LOGICAL ADDRESS) 8000H-EFFFH * (P DMA teexe

; (PHYSICAL ADDRESS) 10000H-16FFFH * .EQU SAROL,20H

. RAM COMMON AREA I . EQU SAROH21H
= . (LOGICAL ADDRESS) FOOOH-FFFFH  * EQU SAROB.22H
5 . (PHYSICAL ADDRESS) 17000H-1FFFFH * : EQU DAROL23H

.EQU DAROH,24H

j#ee ASCT ##weese : EQU DAROB25H"
EQU FR1,0DBH EQU BCROL.26H
EQU FR2,0BOH EQU BCROH27H
EQU CNTLAO,0 EQU MARIL,28H
EQU CNTLAIL,l EQU MARIH,29H
" BQU CNTLBO,2 EQU MARIB2AH
EQU CNTLB!3 EQU IARIL2BH
EQU STATO,4 EQU IARIH,2CH
EQU STATI1,S EQU BCRIL2EH
EQU TDRO,6 .EQU BCRIH2FH
EQU TDR1,7 .EQU DSTAT,30H
EQU RDRO,8 ‘ _ .EQU DMODE31H
EQU RDRLY9 ' EQU DCNTL,32H

+es CST/O *4* xe INT #++
EQU CNTR,0AH " BQU IL33H

.EQU TRDR,0BH .EQU ITC,34H

;+++ TIMER *** » ;#¢* REFRESH ***

;  .EQU TMDROL,0CH" .EQU RCR,36H
.EQU TMDROH,0DH - e MMU #++
.EQU RLDROL,0EH \EQU CBR,38H

.EQU RLDROHOFH - EQU BBR,39H




' .BQU CBAR3AH ;

IO : . ; END I/O MAP REG Z30180
.EQU OMCR,3EH ‘ [EQU ORIGIN,8000H
. .EQU ICR,3FH - .ORG ORIGIN
ekx 10 8255 . ) wesiemrresnesensetrere
.EQU COM_PORT,0COH ; POWER UP DELAY *
.EQU WR_PORT,0C2H ;u-cgumuu-{-nuu-xuu
EQU BUSY_PORT0C4H INIT: LD HLSO00H ;DELAY
EQU PORTA.80H INITI: DEC HL
- .EQU PORTBSIH - . LD AH
.EQU PORTC82H OR L
.EQU CPORT,S3H . TP NZ,INITI
.EQU PORTAA,60H ;** GET MEMORY MAP **+
.EQU PORTBB,61H INIT2: LD A,0F8H
.EQU PORTCC,62H OUTO (CBAR),A
.EQU CCPORT,63H "~ LD ASH
BQU RTC,0A0H JUSEDPORT OUTO (BBR),A
RTC6242 OUTO (CBR),A
.EQU SEC1,RTC LD SP,0FFFFH
EQU SECI0,RTC+ ;*** SET INTERRUPT VECTOR ***
.EQU MINI1,RTC+2 ' . LD A0
_.EQU MINI10,RTC+3 LD LA ;VECTOR HIGH
BQU HOURI,RTC+4 LD AM40H  ;VECTOR LOW
BQU HOURIO,RTC+5 OUTO (iL),A
EQU DAYI1,RTCH6 M 1 \FOR INTO
EQU DAYI0,RTC+7 ' "~ LD A8 sintasci chanel 1
) EQU MONIRTC+S OUTO (STAT1),A
‘ EQU MONIORTC+) LD A64H  ;TX,RX,SBIT,ISTOP
*.EQU 'YEARI,RTC+10 OUTO(CNTLAI),A
.EQU YEARIO,RTC+11 LD A2H 1200 AT XTAL 12:288 -
BQU WEEKIRTGH2 , MHz :
EQU CREG DRTCHDH . OUTO (CNTLB1),A
EQU CREG ERTC+0EH - j+++ SET INITIAL INTERNAL /O ***

EQU CREG F,RTCHFH . LD A,40H -




OUTO(OMCR),A  ;SAME 780

LD A83H

OUTO (RCR),A ;ENABLE REFRESH

INO A,(DCNTL)
OR 70H

OUTO(DCNTL),A ;MEM 2 WIAT 10 4

) s

;  CONTROL ANOTHER USER PORT

CALL DELAY1
CALL DELAY1

LD A,88H e

PORT 8255 USER
OUT (CPORT),A

LD ABSH - ;--—->CONTROL

PORT 8255 SYSTEM
OUT (CCPORT),A

LD A,l jmmmnn > CONTROL

DISPLAY LCD
CALLLCD_COM
LD A,000111000B
CALL LCD_COM
LD A,00H
OUT (PORTAA),A
LD A,88H
LD (0D375H),A
LD IX,0E000H
LD A,(IX+18H)
CP 44H
JP ZMAN_REMI
LD (IX+19H),00H
MAN REMI: LD A,(IX+23H)
CP 50H
JP ZMAN_REM

LD (IX+4),00H

LD (IX+5),00H
MAN_REM: LD (IX+21H),00H

LD A (IX-+40H)

CP 18H

JF NZ,TIME

JP MAIN

MAIN PROGRAM

3

> CONTROL

LD A,00001100B
CALL LCD_COM
LD HL,SET_DAY?2
CALL DIS_LCD
LD HL,SET_TME2
CALL DIS_LCD1

: LD B,00H

LD A,B
OUT (PORTC),A
IN A,(PORTC)
LD E,A

CP OFOH

JP C,NEXT STI
INC B

LD A,B

CP 06H

JP NZ,SKLP
PUSH BC

CALL COMP
CALL COUNT
CALL CHANNALLI
CALL GETCK
CALL INTRTCIS

-

POP BC



CALL OUTPUT
JP MAIN|

NEXT_ST1: CALL SOUND

CALL CHK_KEY

' CALL DISCHKM
CALL DIS_TM
JP MAIN

CONST: LD A,00001100B

CALL LCD_COM
CALL SCANKEY
CALL SOUND
‘CALL CHK_KEY
CALL DISCHKM
CALLDIS_TM
RET

ki

OUTPUT: LD IX,0E000H

LD A,(IY+4)
OUT (PORTA),A
LD A,(IX+5)
OUT (PORTB),A
IN A,(PORTCC)
AND 80H

CP 80H
JPNZ,0PL

LD (IX+19H),00H
LD (IX+18H),00H
LD A,(IX+19H)
'OUT (PORTAA),A

LD HL,OVER

SCANK:
LOOPS:

OPL:

CALL DIS_LCD
LD HL,PLEASE
CALL DIS_LCD!1
LD B;00H

LD AB

OUT (PORTC),A
IN A,(PORTC)
LDE.A
CP OFOH
JP C,OPL
CALL SOUND
INC B

LD A,B

CP OAH
JP NZ,LOOPS
JP SCANK

RET

3

MANUAL: LD IX,0E000H

LD (IX+0),30H

LD (IX+1),30H

LD (IX+2),00H
ID.(IX+3),01H

LD (IX+0DH),00H
LD HL,MAN
CALL DIS LCD
LD HL,PGM
CALL DIS LCDI

LP_MAN: CALL SL_CHN

CALL DIS MAN
JPLP_MAN

SL_CHN: LD A,00001101B .

CALL LCD_coMm
CALL SHOW_MAN



CALL SCANKEY
CALL SOUND
CALL CHK_KEY
CALL DISCHK

_ RET

DIS_MAN: LD [iL,CHN_KEY

LD AL
ADD A,B
LDLA

LD A,(HL)
LDB,A

CP 49H

JP ZDEC_MAN
CP 44H

JP Z,INC_MAN
CP 45H

JP ZESC_MAN
CP 3CH

JP Z,DEC_MAN
CP 3EH

JP ZINC_MAN
CP 65H

JP ZENT MAN
CP 10H
JPZNON
LDD,A

LD A{IX+0)
LD (IX+0),D
LD (IX+1 »HA
INC (IX+2)

NON: RET

b

ENT_MAN: LD A,(IX+3)

CPO1H
JP NZ,TEST_E1
LD A (IX+2)
CP OOH
'JP ZMANUAL
LD A,(IX+1)
CP 321
JP C.NX_ENT
CALL ERR
JP MANUAL
TEST El: LD A,(IX+3)
CPO3H
JP NZ,PGM_CHN
LD A,(IX+1)
CP32H
JPC,C CK2
CALL ERR
JP CURRENT
C_CK2: CP31H
JP NZ,C_CK22
LD A,(IX+0)
CP33H
JP C,ENT_CUR
CALL ERR
JP CURRENT
C_CK22: CP33H
JP C,C_CK23
CALL ERR
P CURRENT
C_CK23: CP30H
" IPNZMAIN

s



LD A,(IX+0)
CP39H
JP Z,ENT CUR
CP 30H
JP ZENT_CUR
CALL ERR
JP CURRENT
NX_ENT: CP 31H

JP NZ,STATUS

LD A,(IX+0)

CP 33H

JP CSTATUS

CALL ERR

JP MANUAL

;

ERR: LD A,45H

LD (IX+1),A

LD A,72H

LD (IX+0),A

CALL SHOW_MAN

CALL SD_ERR

RET

ESC_MAN: LD A,(IX+2)

CP 00H
JP Z,ESCAPE
LD A,(IX+0DH)
GP 00H
JP ZMANUAL
JP BSCAPE

- SHOW_MAN:LD IX,0E000H
LD A,0CEH

CALL LCD_COM
LD A,(IX+0)
CALL WR_ASCII
LD A,GCDH
CALL LCD_COM
LD A{IX+1)
CALL WR_ASCII
RET
INC_MAN: INC (1X+2)
INC (IX+0)
LD A(IX+0)
CP 3AH
JP C,LP_MAN
LD (IX+0),30H
INC (IX+1)
LD A,(IX+1)
CP 3AH
JP C,LP_ MAN
LD (IX+1),30H
JPLP_MAN
DEC_MAN: LD A (IX+0)
CP 504
JP NZNX_DECI
LD A,39H
LD (IX+0),A
LD A,(IX+1)
CP 30H
JP NZ,NX_DEC
LD A,39H
LD (IX+1),A
JP LP_MAN
NX_DEC: DEC (IX+1)



JPLP_MAN
NX_DEC1: DEC (IX+0)
JPLP_MAN
STATUS: LD (IX+6),4FH
LD (IX+7),66H
LD (IX+8),66H
LD HL,STAS
CALLDIS_LCD
DIS_OF: LD A,00001101B
CALL LCD_COM
CALL SHOW_OF
CALL SCANKEY
CALL SOUND
CALL CHK_KEY
~ CALL DISCHK
CALL DIS_STA
JP DIS_OF
DIS_STA: LD HL,CHN_KEY
LD AL
ADD A,B
LDLA
LD A(HL)
CP 49H
JP Z,INC_STA
CP 44H
JP Z,INC_STA
"CP45H
" JP Z MANUAL
CP 3CH
JP Z,INC_STA
CP 3BH
JP Z,INC_STA
CP65H

JP Z.ENT STA
RET
INC_STA: LD A(LX+8)
CP 66H
JP NZ,STATUS
LD (IX+6),20H
LD (1X+7),4FH
LD (IX+8),6EH
IP DIS_OF
ENT_STA: LD A,(IX+8)
CP GEH
P Z,SET_'ON
CP66H
-° JP Z,SET_OFF
JP MANUAL

SET_ON: LD A(IX+1)
CP31H
JP Z.TEN_CHN
LD A,(IX+0)
CP31H
JP Z.CHN1
CP32H
JP Z,CHN2
CP33H
JP Z,CHN3
CP34H
JP Z,CHN4
CP35H
P Z,CHNS
CP36H
I Z,CHN6
CP37H



LD (IX+11H),00H LD AL

LD (IX+1SH),00H - ADD AB
LD (IX+16H),00H LDLA
LD A,00001101B LD A,(HL)
CALL LCD_COM : LD B,a
EN_CURR: CALL SW_CURR o CP 49H
CALL SCANXEY 1P Z,DEC_CUR.
CALL SOUND CP 44H
B CALL CHK_KEY JP ZINC_CURR
CALL DISCHK CP 45H
CALL DIS_CURR JP Z,ESC_CURR
JP EN_CURR : CP3CH

; JP Z,DEC_CURR

SW_CURR;: LD IX,0E000H CP3EH
LD A,0CAH JP ZINC_CURR
CALL LCD_COM . CP65H
LD A(IX+10H) . IPZENT_MANR
CALL WR_ASCII CP 10H
LD A,0CBH JP ZNON3
CALL LCD_COM | INC (IX+11H) > INC KEY
LD A,(IX+OFH) VALUE FOR CHECK
CALL WR_ASCII NON3: RET
LDAOCCH | ENT_MANR: LD AIX+15H)
CALL LCD_COM CP 00H
"- LD A(IX+0EH) | IP Z,AAMP
| | CALL WR_ASCIU -~ cposH
RET | . IPZBAMP
; ‘ . : CP 10H
ESC_CURR:LD A (IX+11H) | JP ZCAMP
CP 00H - CP 15H
JP NZ,ENT_CUR . JPZDAMD |
JP MAIN o CP20H
; JP Z,EAMP

* DIS_CURRLLD HL,CHN_KEY - CP25H

-




JP Z,CHN7
CP 38H

JP Z,CHNS
CP 39H

JP Z,CHN9
JP MAIN

TEN_CHN:LD A,(IX0)

CP 30H
JP Z,CHNI0
CP31H

- JP Z,CHNI11
CP32H
JP Z,CHN12
IP MAIN

CHNI1: SET 0,(IX+4)
J® MN

CHN2: SET 1,(IX+4)
JP MN

CHN3: SET 2,(IX+4)
JP MN

CHN4: SET 3,(IX+4)
JP MN

CHNS: SET 4,(IX+4)
JPMN ™

CHN6: SET 5,(IX+4)
JPMN

CHN7: SET 6,(IX+4)
JP MN

CHNS: SET 7,(IX+4)
JP MN

CHN9: JP CURRENT

CHN10: SET 0,(IX+5)
JP MN

CHN11: SET 1,(IX+5)
JP MN

CHNI12: SET 2,(IX+5)
JP MN

b

SET_OFF: LD A (IX+1)

CP31H

JP Z,TEN_CHNI
LD A,(IX+0)
CP31H

JP Z,CHNI11
CP32H

JP Z,CHN21
CP33H

JP Z,CHN31
CP34H

JP Z,CHN41
CP35H

JP Z,CHNS51
CP 36H

JP Z,CHN61
CP37H

JP Z,CHNTI
CP 38H

JP Z,CHNS8I
CP39H

JP Z,CHN91
JP MAIN

TEN_CHNI1:LD A,(IX+0)

CP 30H

JP Z,CHN101
CP31H

JP Z,CHN1111
cp3z



JP Z,CHN121
JP MAIN
~ CHNI111: RES 0,(IX+4)
JP MN
CHN21: RES 1(IX+4)
JP MN
CHN31: RES 2,(IX+4)
JP MN
CHNA41: RES 3,(IX+4)
. JP MN
CHNS1: RES 4,(IX+4)
JP MN
CHNG61: RES 5,(IX+4)
JP MN
CHN71: RES 6,(IX+4)
_JPMN
CHNS81: RES 7,(IX+4)
JP MN
CHNO1: CALL DELAY1
LD A,00H '
LD IX,0E000H
LD (IX-+18H),A
LD (LX-+19H),A

OUT (PORTAA)A -

CALL DELAY!
JP MN
CHN101: RES 0,(IX+5)
My
"CHN1111:RES 1,(IX+5)
JP MN
CHN121: RES 2,(IX+5)

MN: LD (IX+23H),50H

JP MAIN

SHOW_OF: LD A,8AH
CALL LCD_COM
LD A (IX+6)
CALL WR_ASCII
LD A,3BH
CALL LCD_COM
LD A{IX+7)
CALL WR_ASCII
LD A,8CH
CALL LCD_COM
LD A,(IX+8)
CALL WR_ASCII
RET

’

ESCAPE: LD HLMENU
CALL DIS_LCD
LD HL,SELECT
CALL DIS_LCDI1
JP MAIN

b

CURRENT: LD HL.LIM_CUR
CALL DIS_LCD
LD HL,AMP1
CALL DIS_LCDI
ENT_CUR: LD IX,0E000H
LD IX+0)30H
LD (IX+1),30H
LD (IX+2),00H
LD (IX+3),03H
LD (IX+O0DH),14H
LD (IX:+0EH),30H
LD (JX-+0FH),2EH
LD (IX+10H),30H



JP Z,FAMP ' MA: LDIX,0B000H

CP 30H LD (IX+18H),44H
JP Z,GAMP LD A,(IX-+19H)
CP3SH . OUT (FORTAA),A
TP Z HAMP CALL DELAY1
- CP40H : CALL DELAY1 -
1P ZIAMP , © CALL DELAY1
CP 45H IP MAIN
JP ZJAMP
CP SOH S OUT CURI: LD (IX+10H),A
JP ZKAMP ~—MAIN FOR OUT PUSH1&2
JP MAIN . LD (IX+0FH),2EH
AAMP: LD (IX+19H),00H LD (IX+OEH),30H
JPMA LPOUT_1: CALL OUT TEST
BAMP: LD (IX+19H),15H JP LPOUT 1
 PMa ' ' :
CAMP: LD (IX+19H),30H . OUT_TEST: OUT (PORTB),A ;>
JP MA LD A,00001100B
DAMP: LD (IX+19H),4BH CALL LCD_COM
JPMA ‘ . CALLSW_CURR
EAMP: LD (IX+19H),5FH | CALL SCANKEY
TP MA CALL CHK_KEY
FAMP: LD (IX+19H),77H . LDAE
JPMA CP OD4H
GAMP: LD (IX+19H),8FH , ~ JPZMAIN
JP MA - RET

HAMP: LD (IX+19H),0A0H

b

JP MA - ER_CUR: LD (IX+0EH)72H
IAMP: LD (IX+19H),0AFH - LD (IX-+0FH),45H
JPMA LD (IX+10H),20H
JAMP: LD(IX+I9H)0C4H - - CALL SW_CURR
JP MA : ' . CALLSD_ERR
KAMP: LD (IX+19H)ODSH " JPENT CUR

“JPMA

r




INC_CURR: LD A,(IX+15H)

CP 00H
JP NZ,INCUR1

INCUR2: ADD A,05H

LD (IX+15H),A
JP CURR_COM

INCURI1: CP SOH

JP NZ,INCUR2
LD (IX-+15H),00H
JP CURR_COM

DEC_CURR: LD A,(IX+15H)

_CP O0OH
JP NZ,DECURI
LD (IX+15H),50H
JP CURR_COM

-DECURI: SUB 05H

LD (IX+15H),A
JP CURR_COM

CURR_COM: LD A(IX+15H)

TIME: LD IX,0E000H

LD (IX+2),00H

LD (IX-+ODH),00H
LD HL,SET DAY
CALL DIS_LCD
LD HL,SET TIMEI

CALL DIS_LCD!

STE_TIME: LD A(IX+40H)

CP 18H

P Z KAME
LD B.14H

LD IY,0D00CH

LD A,2DH

CLR_IY: LDIY+0),A

INCIY
DEC B

JP NZ,CLR_IY
LD IY,0D000H
LD (IX+20H),00H

DAA LD (IY+0DH),13H"
LD (IX+15H),A LD (IY+14H),07H
LDBA KAME: LD IY,0D000H
ANDOFH '
OR 30H . BEGIN FOR SET TIME
LD (IX-+0BH),A E

LD A,B  CALL COUNT

AND 0FOH SET_WEEK: LDIY,0D000H
RR A ' LD A,00001101B
RR A CALLLCD_COM
RRA LD AIY+10H)

RR A CALL DS_WEEK
OR 30H CALL WEEK

LD (IX+10H),A CALLT SET

JP EN_CURR CALL DIS_WEEK



TRy e TR

JP SET_WEEK

SET_ATE: CALL ATE
CALLT SET
CALL DIS_ATE
JP SET_ATE

i)

SET_MON: LD A,(IY+0DH)

LDLA
" CALL COMM
CALL MONTH
CALLT SET
CALL DIS_MON
JP SET_MON
SET_YEAR: CALL YEAR
CALLT SET
CALL DIS_YEAR
JP SET YEAR
SET_XML: CALL XM
CALLT SET
CALL DIS_XM
IP SET_XML
SET_HOUR: CALL HOUR
CALLT SET
CALL DIS_HOUR
JP SET HOUR
SET_MIN: CALL MIN
CALLT SET
CALL DIS_MIN
IPSET MIN |

SET_SEC: CALL SEC
CALL T SET
CALL DIS_SEC
JP SET_SEC

H

DIS_TIME: CALL DIS_COMT

CALL SETCK

JP MAIN

TIME_LP: LD A,00001100B

CALL LCD_COM
CALL COMP

CALL COUNT

CALL OUTPUT

* CALL CHANNALI

CALL GETCK

CALL INTRTCIS

JP TIME_LP

T SET: CALL SCANKEY

CALL SOUND

CALL CHK_KEY

CALL DISCHK

RET

DIS_WEEK: LD HL,CHM_KEY
LDAL
ADD AB
LDL,A
LD A,(HL)
LD B,A
CP 49H



JP ZNON_ATE
LD D,A
LD AIY+6)
LD (IY+6),D
LD (IY+7),A
NON_ATE: RET

INC_ATE: LD A,(IY+7)

CP 2DH
JPZ,T6_ATE
LD A(I¥+6)
CP 2DH
- JP Z,T6_ATE
LD A,(IY+7)
CP 33H
JP NC,T3_ATE
T4_ATE: LD A,(IY+6)
CP 39H
JPNZT!_ATE
LD (IY+6),30H
JP T2_ATE
T1_ATE: INC (IY+6)
JP SET_ATE
T2_ATE: INC (IY+7)
JP SET_ATE
T3_ATE: LD A,(IY+7)
CP 33H
P NZ,T6_ATEv ,
LD A(IY+6)
CP31H

JP C,T1_ATE
T6_ATE: LD (IY+6),31H
LD (IY+7),30H

" JPSET ATE

DEC_ATE: LD A,IY+7)

CP 2DH
JPZ,T6 ATE
LD A(IY+6)
CP 2DH

JP ,T6_ATE
LD A(TY+7) -
CP 30H
JPNZ,D3_ATE

- LD A(IY+6)

CP 30H
JPNZ,D2_ATE
LD (IY+6),31H
LD (IY+7),33H
JPSET_ATE

D3_ATE: CP33H

JPNZ,D4_ATE
LD A,(IY+6)
CP 33H

JP NC,T6_ATE
CP 30H

JP NZ,D2_ATE

D1_ATE: DEC (IY+7)

LD (IY+6),39H
JP SET.ATE

D2_ATE: DEC (IY+6)

JP SET_ATE

D4_ATE: CP 33H

JP NC,T6_ATE
LD A,(IY+6)
CP30H

JP ZD1_ATE

. JPD2_ATE |



JP SET_WEEK
;
SET_ATE: CALL ATE
'CALLT SET
CALL DIS_ATE
JPSET ATE

SET_MON: LD A,IY+0DH)
LDL,A
' CALL COMM
CALL MONTH
.CALLT SET
CALL DIS_MON
JP SET_MON
SET YEAR: CALLYEAR
CALLT SET
CALL DIS, YEAR
JPSET_YEAR
SET_XML: CALL XM
" CALLT SET
CALL DIS_XM
JP SET_XML
SET_HOUR: CALL HOUR
‘CALLT SET |
| CALL DIS_HOUR
JP SET_HOUR
; .
SET MIN: CALL MIN
 CALLT SET
CALL DIS_MIN
JP SET_MIN

SET_SEC: CALLSEC
CALLT_SET.
CALL DIS_SEC
JP SET_SEC

3

DIS TIME: CALL DIS.COMT
CALL SETCK
JP MAIN

TIME_LP: LD A,00001100B
CALL LCD_COM
CALL COMP
CALL COUNT
CALL OUTPUT
CALL CHANNALI1
CALL GETCK
CALL INTRTCIS
JP TIME_LP

T SET: CALL SCANKEY
CALL SOUND
CALL CHK KEY
CALL DISCHK
RET

DIS WEEK: LD HL,CHM_KEY
LDAL
ADD A,B
LDL,A
LD A,(HL)
LDB,A
CP 49H



JP Z,DEC_WEEK

CP 44H

JP Z,INC_WEEK
" CP45H _

JP Z,ESC_WEEK

CP 3CH

JP Z,DEC_WEEK.

CP 3EH

JP Z,INC_WEEK

CP 65H

JP Z,ENT WEEK

RET

ESC_WEEK: LD IX,0E000H

LD A(IX+40H)
cP 18H
IPZESC

IP TIME

.
?

ENT_WEEK: LD A,(IX+0DH)

CP 00H
JPNZ,El_WEEK
. LD A,(IY+11H)
CP 2DH
JPNZ,B1_WEEK
LD (TY+14H),00H
JP SET_WEEK

El_WEEK: JP SET ATE

DEC_WEEK: LD A(IY+14H)

CP 00H
JPNZ,DI_WEEK
LD (TY+14H),07H
JP SET_WEEK

D1_WEEK: DEC (IY+14H)

JP SET WEEK
INC WEEK: LD A(IY+14H)

CP O7H

JPNZ,I1_WEEK

LD (TY~+14H),00d

JP SET WEEK

1I_WEEK: INC (TY-+14H)

JP SET_WEEK
ESC: LD AX+2)

CP 00H

JP Z,ESCAPE

JP ENT_STE
DIS_ATE: LDHL,CHM KEY

LDAL '

ADD A,B

LDL,A

LD A(HL)

LDB,A

CP 49H

JP Z,DEC_ATE

CP 44H

JP Z,INC_ATE

CP 45H

JP Z,SET_WEEK

" CP3CH.
-JP Z,DEC_ATE

CP 3EH

JP Z,INC_ATE

CP 65H

JP Z,ENT ATE

CPIOH



JP Z,NON_ATE
LDD,A
LD A,(IY+6)
LD (IY+6),D
LD (IY+7),A
NON_ATE: RET
INC_ATE: LD A(1Y+7)
CP 2DH
JP Z,T6_ATE
LD A,(IY+6)
CP 2DH
IP Z,T6_ATE
LD A,(TY+7)
CP33H
JPNC,T3_ATE
T4_ATE: LD A(IY+6)
CP 39H
 JPNZ,T1_ATE
LD (IY+6),30H
JPT2_ATE
T1_ATE: INC (IY+6)
JP SET_ATE
T2_ATE: INC (IY+7)
JPSET_ATE
T3_ATE; LD A,(IY+7)
CP33H
IP NZ,T6_ATE
LD A,(IY=6)
CP31H
JPC,T1_ATE
T6_ATE: LD (IY+6),31H
LD (IY+7),30H
" JPSET ATE

DEC_ATE: LD A,(IY+7)

CP2DH
JPZ,T6_ATE
LD A,(IY+6)
CP 2DH
JP Z,T6_ATE
LD A(IY+7)
CP 30H
JPNZ,D3_ATE
LD A,(IY+6)
cP30H
JPNZ,D2_ATE
LD (IY+6),31H
LD (IY+7),33H
JP SET_ATE
D3_ATE: CP 33H
JPNZ,D4_ATE
LD A,(IY+6)
CP 33H
JP NC,T6_ATE
CP 30H
JP NZ.D2_ATE
DI_ATE: DEC (I+7)
LD (IY+6),39H
JP SET_ATE
D2 ATE: DEC (IY+6)
P SET _ATE

D4_ATE: CP33H

JPNC,T6_ATE
LD A,(IY+6)
CP30H
JPZD1_ATE
JPD2 ATE |



ENT_ATE: LD A,(IX+0DH)

CP 00H
JPNZE2_ATE
LD A,(IY+7)
ATE |
CP 2DH
JP Z,T6_ATE
LD A(IY+6)
CP 2DH
JPZ,T6 ATE
E2_ATE: LD A(IY+7)
| CP 2DH
JPNZ,E3 ATE
LD A,(TY+6)
CP 2DH
JPNZ,T6_ATE
E4_ATE: LD A(IY+7)
CP 30H
JPNZE1_ATE
LD A,(TY+6)
CP 30H
JPNZEI_ATE
JP-T6_ATE

E1_ATE: - LD A,(IY+7)

CP 33H
JP C,SET_MON
JPNZ,T6_ATE
LD A,(IY+6)
CP 32H
JPNC,T6_ATE
JP SET_MON

B3 ATE: LD A(IY+6)

CP 2DH
JPZ,T6_ATE
JPE4_ATE

; WHEN ENTER

INC_MON: LD A,(IY+0DH)

CP 09H
JPZ,D1_MON
CP 10H

JP Z,D2_MON
CP11H

JP Z,D3_MON
CP 12H

JP Z,D4_MON
CP 13H

JP Z,13_MON
INC (TY-+H0DH)
JP SET_MON

.
H

DEC_MON: LD A,(TY+0DH)

CPOIH
JP Z,D4_MON
CP 13H
JP Z,D3_MON

- CP 12H
JP Z,D2_ MON
CP 11H
JP Z,D1_MON
CP 10H
JP Z,D5_MON
DEC (IY+0DH)
JP SET_MON

.
b

D5 MON: LD (IY+ODH),09H

JP SET_MON.



D4_MON: LD (IY+0DH),13H
JP SET_MON

DI_MON: LD (IY+0DH),10H
JP SET_MON

D2 MON: LD (IY+ODH),11H
JP SET_MON

D5_MON: LD (IY+ODH),12H
JPSET MON

I3 MON: LD (IY+0DH),01H
JP SET_MON
DIS_MON: LD HL,CHM_KEY

LDAL
ADD AB
LDL,A
LD A,(HL)
LD B,A
CP 49H

~ JP Z,DEC_MON
CP 44H
JP Z,INC_MON
CP45H
JP Z,SET_ATE
CP3CH
JP Z,DEC_MON
CP 3EH
JP Z,INC_MON
CP 65H
JP ZENT_MON
RET

ENT_MON: LD A,(IX+0DH)

CP 00H
JP NZ,SET YEAR

' LD A,(IY+0DH)

CP 13H
JPNZ,SET_YEAR
LD (IY-+HODH),01H
JP SET_MON

DIS YEAR: LD HL,CHM_KEY

LD AL
ADD A,B
LDL,A
LD A,(HL)

LD B,A

CP 49H

JP Z,DEC_YEAR

CP 44H

JP Z,INC_YEAR

CP 45H

JP Z,SET_MON

CP3CH

JP Z,DEC_YEAR

CP 3EH

JP Z,INC_YEAR

CP 65H

JP Z,ENT YEAR °

CP 10H

JP ZNON_YEAR

LDD,A

LD A,(TY+0BH)

LD (IY+0BH),D

LD (IY+OCH),A
NON_YEAR: RET

YEAR_XML: LD A,(IY+0CH)

CP 2DH
JP NZ,EA_YEAR



LD A,(IY+0BH) JP SET_YEAR

CP 2DH ' I1_YEAR: INC (TY+OBH)
JPZSET XML - = JP SET_YEAR
" JPEE_YEAR 12_YEAR: LD A(IY+O0BH)
EA_YEAR: LD A,(IY+O0BH) ' CP 39H
CP 2DH JPNZJ1_YEAR
JP Z,EE_YEAR . LD (TY+0BH),30H
JP SET.XML INC (IY+OCH)

o JP SET_YEAR
ENT YEAR: LD A,(IX+0DH)

CP 00H - DEC_YEAR: LD A,(IY-+0CH)
JP NZ,YEAR XML CP 2DH
LD A,(TY+0BH) JP Z,EE_YEAR
CP2DH LD A,(IY+O0BH)
JPZ,BEE_YEAR ' - CP2DH
LD A,(IY+0CH)  JPZEE YEAR
CP 2DH LD A,(TY+0CH)
JP Z,EE_YEAR CP30H
JPSET_XML JPNZD2_YEAR
; © LD A(IY+OBH)
INC_YEAR: LD A,(TY+0CH) CP 30H
" CP2DH ’ JPNZ,DI_YEAR
JP Z,EE_YEAR LD (IY+0CH),29H
LD A,(IY+0BH) LD (IY+0BH),39H
CP 2DH JP SET_YEAR
P Z,EE_YEAR " DI_YEAR: DEC (IY+0BH)
LD A,(IY+0CH) JP SET_YEAR
CP 39H ' D2_YEAR: LD A,(IY+0BH)
JPNZI2_YBAR CP 30H
LD A,(TY+0BH) JPNZ,DI_YEAR
CP-35H S LD (IY+0BH),39H
IJPNZILYBAR - DEC (IY+0CH)

EE_YEAR: LD (IY+0CH),30H JP SET YEAR
" LD (IY+0BH),30H -



NON_HOUR: RET
INC_HOUR: LD AIY+S)
. _CP2DH
"JP Z,J4_ HOUR
LD A,(TY+4)
CP 2DH
JP Z,14_HOUR
LD A(IY+5)
CP 32H
JP C;I1_HOUR
14_HOUR: LD (TY+5),30H

LD (IY+4),31H
JP SET_HOUR
I1_HOUR: CP31H

JP NZ,13_HOUR
LD A(IY+4)
CP 32H

JP Z,14_HOUR
I3_HOUR: LD A(IY+4)
CP 39H
JP NZ,12_ HOUR
LD (IY-+4)30H
INC (TY+5)
JP SET_HOUR
12_HOUR: INC (Ty+4)
JP SET_HOUR
DEC_HOUR: LD A,(IY+5)
CP 2DH
JP Z,14_HOUR
LD A(TY-+4)
CP 2DH
* JPZJ4_HOUR

LD A,(IY45)
CP 32H
JPC,DI_HOUR
D2_HOUR: LD (IY+5),31H
LD (IY+4),32H
JP SET_HOUR

- DI_HOUR: CP 30H

JP NZ,D3_HOUR
LD A,(IY+4)
CP31H
JP Z,D2_HOUR
D4_HOUR: DEC (IY+4)
JP SET_HOUR
D3_HOUR: LD A,(IY+4)
CP33H
.JP NC,D2_HOUR
CP 30H
JPNZ,D4_HOUR
DEC (IY+5)
LD (Iy+4),39H
JP SET_HOUR
ENT_HOUR: LD A(IX+0DH)
CP 00H
JPNZEI_HOUR
LD A,(IY+5)
CP 2DH
JP Z,J4_HOUR
LD A,(IY+4)
CP 2DH
JPZ,J4_HOUR
E1_HOUR: LD A,(IY+5)
CP 2DH
-JPNZ,B4_HOUR



LD A,(IY+4)

CP2DH

JP NZ,J4_HOUR
E3_HOUR: LD AyIY+5)

CP 30H

JP NZ,E2_HOUR

LD A,(IY+4)

CP30H

JP Z,]4_HOUR
E2_HOUR: LD A(IY+5)

CP32H

JPNC,J4 HOUR

CP31H

JP NZ,SET_MIN

LD A (IY-+4)

CP33H

“JP NC,J4_HOUR

JP SET_MIN
E4_HOUR: LD A,(IY+4)

CP 2DH

JP Z,J4 HOUR

JP E3_HOUR

DIS_MIN: LD HL,CHM_KEY
LD AL
ADD A,B
LD LA
LD A(HL)
LD B,A
CP 49H
JP Z,DEC_MIN
CP 44H
JP Z,INC_MIN
" CP 45H

JP Z,SET_HOUR
CP 3CH

JP Z,DEC_MIN
CP3EH .

JP Z,INC_MIN
CP 65H

JP Z,ENT_MIN
CP 10H ‘
JP ZNON_MIN
LDD,A

LD A(IY+2)
LD (IY+2),D
LD (IY+3),A

NON_MIN: RET

) -

INC_MIN: LD A,(IY+3)

CP2DH
JPZJ2 MIN
LD A(TY+42)
CP 2DH
JP Z,12_ MIN

LD A(TY43)
CP 35H
JPNZ,I1_MIN
LD A,(IY+2)
CP 39H
JPNZ,14 MIN

[2_MIN: LD (IY+3),30H

LD (IY+2),30H
JP SET_MIN

[1_MIN: CP36H

~ JPNC,I2_MIN

I4_MIN: LD A,(IY+2)

CP39H



. JPNZ,3 MIN
LD (IY+2),30H

INC (IY+3)

“ JPSET_MIN-

I3_MIN: INC (IY+2)

JP SET_MIN

DEC MIN: LD A,(IY43)

CP 00H. -

JP NZ,E1_MIN
LD A,(TY+3)
CP2DH
JPZ,J2 MIN
LD A,(TY+2)
CP 2DH -

JP Z,J2_MIN

CP2DH E1_MIN: LD AIY+3)
IP Z]2_ MIN CP 2DH
LD AIY+2) JP NZ,E3_MIN
CP 2DH LD A,(IY42)
JPZJ2 MIN CP 2DH
LD AIY+3) JPNZJ2 MIN
CP 30H E2_ MIN: LD A,(IY+3)
JPNZ,D1_MIN CP36H
LD A(IY+2) JPNC,I2_MIN
CP 30H JP SET_SEC
JP NZ,D2_MIN E3_MIN: LD A,IY+2)
LD (IY+3)35H CP 2DH
LD (IY+2),39H JP Z,J2_ MIN
JP SET_MIN JP E2_ MIN
DI_MIN: CP36H ;
JPNC,i2_ MIN DIS SEC: LD HL,CHM_KEY
D2 MIN: LD A,(IY+2) - ~ LDAL
CP 30H . ADDASB
JPNZ,D3_MIN LDL,A
LD (IY+2),39H , LD A(HL)
DEC (IY+3) A LD B,A
JP SET MIN 4 CP 49H
_; D3_MIN: DEC (IY+2) A JP Z,DEC_SEC
JP SET_MIN | . CP 44H
; | JP Z,INC_SEC,

ENT MIN: LD A,(IX+ODH) : . CP 45H
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LD (IX+40H),i8H _
LD A,(IX+0DH)
CP'00H

JP NZ,E1_SEC

LD A(I¥+1)

CP 2DH
JPZ,12_SEC

LD A,(IY+0)

CP 2DH

JP Z12_SEC

El_SEC: LD A,(IY+1)

CP 2DH

IP NZ,E3_SEC
LD A,(IY+0)
CP 2DH
JPNZ,12_SEC

E2_SEC: LD A(IY+1)

CP 36H
JPNC,J2_SEC

TIMER

COMPEAR ENTER FOR

LD IX,0E000H
LD A,(IX+0DH)
CP 00H

IP Z,DIS_TIME
JP CONVERT

' E3_SEC: LD A,(IY+0)

CP 2DH
JPZJ2_SEC
JP E2_SEC

; CHECK CHANNAL FOR SELECT TIME

ON\OFF OUTPUT

CHECK_CHN: LD IX,0E000H
LD A,(X+1)
CP31H

* JP Z,MORE_CHN
LD A(IX40)
-CP31H
JP ZMOVE_T1
CP32H ,
1P ZMOVE_T2
CP33H
JP ZMOVE_T3
CP34H
JP Z,MOVE_T4
CP35H
JP Z,MOVE_T5
CP 36H
JP Z,MOVE_T6
CP37H
JP ZMOVE_T7
CP 38H
JP Z,MOVE_T8
CP 39H
JP ZMOVE_T9.
JP MAIN

MORE_CHN: LD A/IX+0)
CP 30H
JP Z,MOVE_T10
CP3IH
JP Z,MOVE_T11
CP32H |
JP ZMOVE _T12
JPMAIN .



; MOVE TIME VALUE FROM LCD BRING TO
REGISTER IY FOR CHECK TIME

)

.STATE 1-2

MOVE_T1: LD IX,0E000H

LD A(IX+S)

CcP32d

JPZMT12_ON

LD A(IX+14H)

CP 20H

IP NZ,MT1_OFF

LD IX,0D100H
.CHANNAL1--ON

CALL MOVE_RAM

JP ENT_STE

MT1_OFF: LD IX,0D10DH

CHANNALI--OFF

CALL MOVE_RAM

JP ENT_STE

MT12_ON: LD A,(IX+14H)-

CP 20H
JP NZ,MT12_OFF
LD IX,0D11AH
;CHANNAL1---ON
CALL MOVE_RAM
JP ENT_STE
MT12_OFF: LD IX,0D127H
CHANNAL1~—-OFF
CALL MOVE_RAM
JP ENT_STE

MOVE_T2: LD IX,0E000H

LD A(IX+9)
CP32H
JP Z,MT22_ON
LD A(IX+14H)
CP 20H
JP NZ,MT2_OFF
LD IX,0D134H
CHANNAL2---ON
CALL MOVE_RAM
JP ENT_STE
MT2_OFF: LD IX,0D141H
CHANNAL2~-OFF
CALL MOVE_RAM
IP ENT_STE
'MT22_ON: LD A(IX+14H)
CP 20H
JP NZ,MT22_OFF
LD IX,0D14EH
CHANNAL2---ON
CALL MOVE_RAM
JP ENT_STE
MT22_OFF: LD IX,0D15BH
CHANNAL2---OFF
CALL MOVE_RAM
JP ENT_STE

MOVE_T3: LD IX,0E000H
LD A,(IX+9)
CP 32H
JP Z,MT32_ON
LD A(IX+14H)
CP 20H
JP NZ,MT3_OFF



PR AT SR

-3 7P

LD IX,0D168H
CHANNAL3—ON
- CALL MOVE_RAM
" JPENT STE -
MT3_OFF: LD IX,0D175H
CHANNAL3--OFF
CALL MOVE_RAM
JP ENT_STE
MT32_ON: LD A,(IX+14H)
CP 20H
JP NZ,MT32_OFF
LD IX,0D182H
.CHANNAL3--ON
CALL MOVE_RAM
JP ENT_STE
MT32_OFF: LD IX,0D18FH
CHANNAL3---OFF
* CALL MOVE_RAM
JP ENT_STE

;
MOVE_T4: LD IX,0E000H

LD A(IX+9)

CP 32H

JP ZMT42_ON

LD A(IX+14H)

CP 20H

JP NZMT4_OFF

LD IX,0D19CH
CHANNAL4--ON

CALL MOVE_RAM

JP ENT_STE

MT4_OFF: LD IX,0D1A9H

‘CHANNAL4---OFF

CALL MOVE_RAM
JP ENT_STE

MT42_ON: LD A(IX+14H)
CP 20H .
IP NZ,MT42_OFF
LD IX,0D1B6H
‘CHANNAL4---ON
CALL MOVE_RAM
JP ENT_STE
MT42_OFF: LD IX,0DIC3H
CHANNAL4---OFF
CALL MOVE_RAM
JP ENT_STE

MOVE TS: LD IX,0E000H
LD A(IX+9)
CP 32H
JP Z,MT52_ON
LD A,(IX+14H)
CP 20H
JP NZ,MT5_OFF
LD IX,0D1DOH
CHANNALS---ON
CALL MOVE_RAM
JP ENT_STE
MT5_OFF: LD IX,0D1DDH
CHANNALS---OFF
CALL MOVE_RAM
IP ENT_STE
MT52_ON: LD A,(IX+14H)
CP 20H
JP NZ,MT52_OFF



LD IX,0DIEAH
CHANNALS—ON -
' CALL MOVE_RAM .
. JPENT STE
© MT52_OFF: LD IX,0D1F7H
CHANNALS-—-OFF
CALL MOVE_RAM
JP ENT_STE

MOVE_T6: LD IX,0E000H

LD A,(IX+9)

CP 32H

JP Z,MT62_ON

LD A(IX+14H)

CP 20H

JP NZ,MT6_OFF

LD IX,0D204H
CHANNALG6—ON

" CALL MOVE_RAM
JP ENT_STE |
MT6_OFF: LD IX,0D211H

CHANNALG6-—OFF

CALL MOVE_RAM

IP ENT _STE

MT62_ON: LD A(IX+14H)
CP 20H |
JP NZ,MT62_OFF
LD IX,0D21EH
CHANNALG6-—ON
CALL MOVE_RAM
JPENT STE
MT62_OFF: LD [X,0D22BH
‘CHANNAL6-—-OFF

CALL MOVE_RAM
JPENT STE

MOVE_T7: LD IX,0E000H
LD A,(IX+9)
CP32H
JP Z,MT72_ON
LD A(IX+14H).
CP 20H
JP NZ,MT7_OFF
LD IX,0D238H
CHANNAL7---ON
CALL MOVE_RAM
Jp ENT_STE
MT7_OFF: LD IX,0D245H
CHANNAL7--OFF
CALL MOVE_RAM
JP ENT_STE
MT72_ON: LD A,(IX+14H)
CP 20H
JP NZ,MT72_OFF
LD IX,0D252H
:CHANNAL7---ON
CALL MOVE_RAM
JP ENT STE
MT72_OFF: LD IX,0D25FH
:CHANNAL7-+-OFF
CALL MOVE_RAM
JP ENT_STE

MOVE_T8: LD IX,0E000H
LD A,(IX+9) °
CP32H -



JP ZMT12 ON

LD A,(IX+14H)

CP 20H

JP NZ,MT8_OFF
 LDIX,0D26CH
CHANNALS—ON

CALL MOVE_RAM

TP ENT_STE

MTS_OFF: LD IX,0D279H

CHANNALS---OFF

CALL MOVE_RAM

TP ENT STE

’

MT82_ON: LD A (IX-H 4H)

s

' CP 20H
" JP NZMT82_OFF
LD IX,0D286H
CHANNALS---ON
CALL MOVE_RAM
JP ENT_STE
MT82_OFF: LD IX,0D293H
CHANNALS---OFF

| CALL MOVE_RAM
l
; JP ENT_STE

MOVE_T9: LD IX,0E000H

LD A,(IX+9)

CP 32H

JP Z,MT92_ON

LD A,(IX+14H)

CP 20H

JP NZ,MT9_OFF

LD IX,0D2A0H
;CHANNAL9---ON

CALL MOVE_RAM
JP ENT_STE
MT9_OFF: LD IX,0D2ADH
mmNu9~0FF _
. CALL MOVE_RAM
JP ENT_STE
MT92_ON: LD A,(IX+14H)
CP 20H
JP NZ,MT92_OFF
LD IX,0D2BAH
CHANNAL9--—-ON
CALL MOVE_RAM
JP ENT_STE
MT92_OFF: LD IX,0D2C7H
CHANNAL9---OFF
CALL MOVE_RAM
JP ENT_STE

MOVE T10: LD IX,0E000H
LD A,(IX+9)

CP 32H

JP ZMT102 ON

LD A,(IX+14H)

CP 20H

JP NZ,MT10_OFF

LD IX,0D2D4H
;CHANNAL10--ON

CALL MOVE_RAM

JP ENT_STE
MTI10_OFF: LD IX,0D2E1H
CHANNAL10---OFF

CALL MOVE_RAM

JP ENT_STE



MT102_ON: LD A(IX+14H)
. CP20H
JP NZ,MT102_OFF
LD IX,0D2EEH -
CHANNAL10--ON
CALL MOVE_RAM
JP ENT_STE

- . MT102_OFF: LD IX,0D2FBH

;CHANNAL10---OFF
CALL MOVE_RAM
-JP ENT_STE

MOVE T11: LD IX,0E000H
LD A,(IX+9)
CP 32H
JP ZMT112_ON
LD A,(IX+14H)
CP 20H
IPNZMT11_OFF
LD IX,0D308H
{CHANNAL11---ON
CALL MOVE_RAM
JP ENT_STE
MT11_OFF: LD IX,0D315H
CHANNALI1---OFF
CALL MOVE_RAM
JP ENT_STE
MT112_ON: LD A,(IX+14H)
CP 20H
JP NZ,MT112_OFF
LD IX,0D322H
CHANNAL11—ON

CALL MOVE_RAM'

JP ENT_STE
MT112_OFF: LD IX,0D32FH
;CHANNAL11---OFF

CALL MOVE_RAM

JPENT _STE

MOVE T12: LD IX,0E000H
LD A(IX+9)
CP 32H
IP ZMT122_ON
LD A,(IX+14H)
CP 20H
JP NZ,MT_OFF
LD IX,0D33CH

iCHANNAL12---ON

CALL MOVE_RAM
JP ENT_STE
MT OFF: LD IX,0D349H

" \CHANNAL12---OFF

CALL MOVE_RAM
JP ENT STE

MT122_ON: LD A(IX+14H)
CP 20H
-JP NZ,MT122_OFF
LD IX,0D356H
CHANNAL12---ON
CALL MOVE_RAM
JP ENT_STE
MTI122_OFF: LD IX,0D363H
:CHANNAL12---OFF
CALL MOVE_RAM
LD A,88H



LD (0D370H),A
JP ENT_STE

MOVE_RAM: LD B,0DH

LD IY.0D020H

MOVE_LP: LD A,(IY+0)

LD (IX+0),A
INCTY

INC IX

DECB

TP NZ,MOVE_LP
RET

CONAM: LD IY,0D000H

LD A (IY+5)
AND 0F3H
OR OF0H

JP CONAML

I

CONVERT: LD IX,0E020H

LD IY,0D000H

LD [X,0E020H

LD A(IY+0)  ;SEC1
OR OFOH

LD (IX+0),A

LD A0IY+1)  :SECIO
OR OFOH

LD (IX+1),A

LD A,(IY+2)  ;MINI -
OR OFOH |

LD (IX+2),A

LD AIY43)  ;MINIO
OR OFOH

LD (IX+3),A

LD A,IY+4)  ;HOURI

OR OFOH

LD (IX+4),A
LD A (IY+0EH)
CPAIH -

JP Z.CONAM
LD A(IY+5)
OR UF4H

CONAML: LD {(IX+5),A

LD A,(IY+6)  ;ATEL
OR OFOH

LD (IX+6),A

LD AJY+7)  :ATEIO
OR OFOH

LD (IX+7),A

LD A,(IY+ODH)

CP 13H

P NZ,M2_LP

LD A,0DDH

M2_LP: OR OFOH

LD (IX+8),A  ;MONI1
LD A,(IY+ODH)

CP 13H

TP NZ,M1_LP

LD A,0DDH

MI_LP: AND OFOH

RL A

RL A

RL A

RL A

RL A

OR OFOH

LD (IX+9),A ;MON10
LD A(IY+OBH)  ;YEARI
OR OFOH :



LD (IX+0AH),A
LD A(TY+0CH)
OR OFOH
LD (IX+0BH),A
LD A,(IY+14H)
CP07H
JPNZ,WI _Lp
LD A,0DDH
WI1_LP: OROFOH
LD (IX+0CH),A
LD Ix,oéoon
LD IY,0D020H
LD B,0DH
LPCON: LD A,(wa)
LD (IY+0),A
INCTX
INCIY
DECB
JP NZ,LPCON
JP CHECK_CHN

PROGRAM: LD IX,0E000H

(X+0DH) -->01H

LD (IX+CDH),01E

LD (IX+0),30H
LD (IX+1),30H
LD (IX+2),01H
LD (IX+3),04H

- LD (IX49),31H
LD HL,PROG
CALL DIS_LCD
LD HL,PGM
CALL DIS_LCD1
JPLP_ MAN

;YEARIO

;WEEK

PGM_CHN: LD A,(IX+3)

_jon

CP 04H

* JP NZ,MAIN

LD A(IX+1)
CP32H
JP C,PG_NXI
CALL ERR

JP PROGRAM

k]

PG_NXI: CP31H

JP NZ,PG_NX2
LD A,(IX+0)

CP 33H

JP C,STE_LOOP1
CALL ERR

JP PROGRAM

PG_NX2: LD AIX+0)

CP 30H
JP Z,PROGRAM

STE_LOOPI1: LD HL,TIMEI1

CALL DIS_LCD
CALL DIS_PGM1
LD HL,STATE
CALL DIS_LCDI

3

. E LOOP: LD A,00001101B

CALL LCD_COM

CALL STATE PGM

CALLT SET
CALL DIS_STE
JP E_LOOP

¥

STATE_PGM: LD IX,0E000H

LD A,0C8H.
CALL LCD_ COM



LD A,(IX+9)
CALL WR_ASCH
" RET
DIS_STE: LD HL,CHM_KEY
. LDAL

ADD A,B

LDL,A

LD A,(HL)

LD B,A

CP 45H

JP Z,DEC_STE

CP 44H

JP Z,DEC’ STE

CP 45H

JP Z,PROGRAM

CP 3CH

JP Z.DEC_STE

CP 3EH

JP Z,DEC_STE

CP 65H

JP Z,ENT STE

RET

R GO TO SET TIME
DEC_STE: LD A,(IX+9)

 CP3H

JPNZ,D1_STE

LD (IX+9),32H

IP STE_LOOP

D1_STE: LD (IX+9)31H

JP STE_LOOP
: : -SELECT ON OR
OFF CHANNAL

ENT STE: LD IX,0E000H

ET_ST:

DISET:

CHK_

LD HL,TIMEI1
CALL DIS_LCD

- LD HL,STATE

CALL DIS LCD1
CALL STATE_PGM
CALL DIS_PGM]
LD (I4+12H)4FH
LD (IX+13H).6EH
LD (IX+14H),20H
LD (IX+0DH),01H
CALL ET_ONOFF
CALL T_SET
CALL DISET
JPET ST
LD HL,CHM_KEY
LD AL
ADD AB
LDL,A
LD A,(HL)
LD B,A
CP 49H
JP Z,DEC_STA
CP 44H
JP Z,DEC_STA
CP 45H
JP Z,STE_LOOP
CP 3CH
JP Z,DEC_STA
CP 3EH
JP Z,DEC_STA

.CP65H

JP Z,CHK_ONOFF
ONOFF: LD IX,0E000H



CATERRRRIS A sy T e

LD (IX+0DH),01H
LD A,(IX+14H)

. CP20H
JP NZ,CHECK_OFF

LD HL,CH_TIME
CALL DIS_LCD
LD EL,OK_TiME
CALL DIS_LCD1
CALL SHW_CHN
JP STE1L

CHECK_OFF: LD HL,CH_TIME
~ CALL DIS_LCD

LD HL,OFF_TIME
CALL DIS LCD1
CALL SHW_CHN
JP STE1

SHW_CHN: LD IX,0E000H

LD A,S0H

CALL LCD_COM
LD A(D{+1)
CALL WR_ASCII
LD A,S1H

CALL LCD_COM
LD A,(IX+0)
CALL WR_ASCII
LD A,0COH
CALL LCD_COM
LD A,(IX+12H)
CALL WR_ASCII
LD A,0C1H
CALL LCD_COM

LD A(IX+13H)

CALL WR_.ASCII

LD A,0C2H
CALLLCD_COM -
LD A,(IX+14H)
CALL wﬁ_ ASCII
RET

b

DEC STA: LD A,(iX+14H)

CP 20H

JP NZ,DEC_STAI1
LD (DX+13H),66H
LD (IX+14H),66H
JPET ST

DEC STAl: JPENT_STE

3

ET_ONOFF: LD IX.0E000H

LD A,0CCH
CALL LCD_COM
LD A,(IX+12H)
CALL WR_ASCII
LD A,0CDH
CALL LCD_COM
LD A,{IX+13H)
CALL WR_ASCII
LD A,0CEH
CALL LCD_COM
LD A,(IX+14H)
CALL WR_ASCII
RET

s

DIS PGM1: LD A8AH

CALL LCD_COM
LD A(IX+1) :
CALL WR._ASCII
LD A8BH"



CALL LCD_COM
LD A,(IX+0)
CALL WR_ASCII
RET

9

; CONVERSE TIME VALUE FORM LCD

DIS COMT: LD A,(IY+7) :ATE
AND OFH
CALL RLP1
LDBA
LD A,(IY+6)
AND OFH
ORB
LD H,A
LD A,(IY+0DH) ;MONTH
LDL,A

LD A, (IY+14H) ;WEEK
OR OFOH

OUT (WEEKI),A

LD A(TY+0CH) ;YEAR
AND O0FH

CALL RLP!

LD B,A
LD-A,(I'Y4+0BH)

AND OFH

ORB

LDE,A

LD A,(IY+3) ;MIN
AND OFH.

CALL RLP!
LDB,A

LD AIY+2)
AND OFH

ORB

LD C,A

LD A(IY+1) ;SEC
AND OFH

CALL RLPI

LD B,A

LD A,(TY+0)
AND OFH

OR B

LDD,A

LD A,(IY+5) ;HOUR
AND OFH

CALL RLPI

LD B,A

LD A(IY+4)
AND OFH

O/ B

LD B,A

LD A (IY+0EH)

CP 50H

JP NZ,AM
LD A,B

OR 40H

LD B,A

JP END_COM

AM: LD A,B

AND OBFH



RET.
MONTH: LDASCH ;MONTH

CALL LCD_COM

LD A,(Y+3)

CALL WR_ASCH -

LD A,8BH

CALL LCD_COM

LD A,(IY+9)

CALL WR_ASCII

LD A,8AH

CALL LCD_COM

LD A(IY+0AH)

CALL WR_ASCII

RET

YEAR: LDASFH  ;YEAR

CALL LCD_COM

LD A,(IY+0BH)

CALL WR_ASCII

 LDASEH

CALL LCD_COM

LD A,(JY+0CH)

CALL WR_ASCII

RET

;—-- SUPROUTINE FOR CHECK ANY

CHANNALI: CALL LOAD_COM
LDIX,0DI00H  ;CHI_ION
CALL COM_RAM |

LDAE
CP ODH

JP Z,C110N
LD AC

CP ODH
JPNZ,C11 ON
LD IX,0E000H
SET 0,(IX+4)

ClION: LDIiX,0D10DH

CALL COM: RAM
LD AE

CP ODH

JP Z,C110FF

LD AC

CP ODH

JF NZ,C110FF
LD IX,0E000H
RES 0,(IX-+4)

I

CIIOFF: LDIX,0D11AH

CALL COM_RAM
LD A.E

CP ODH

JP Z,C120N

LD AC

CP ODH

JP NZ,C120N

LD IX,0E000H

_ SET 0,(IX+4)
CI20N:  LDIX,0DI127H

CALL COM_RAM
LD AE

CPODH

JP Z,C120FF
LD AC '
CP ODH

;CH1_10FF

;CHI_20N,

;CH1_20FF .



JP NZ,C120FF
LD IX,0E000H
RES 0,(IX+4)

CI20FF: LD IX,0D134H ;CHﬁ_ION

CALL COM_RAM

LD AE

CP ODH

JP Z,C210N

LDAC

CPODH

JP NZ,C210N

LD IX,0E000H

SET 1,(IX+4) |
C2ION: LDIX,0D141H  ;CH2_1OFF

CALL COM_RAM

LD A.E

CP ODH

JP Z,C210FF

LD A,C

CP ODH

JP NZ,C210FF

LD IX,0B00CH

RES 1,(IX-+4)

b

C210FF: LDIX,0D14EH ;CH2_ 20N

CALL COM_RAM
LD A,E

CP ODH

JP Z,C220N

LD AC

CP ODH

JP NZ,C220N
LD IX,08000H

SET 1,(IX+4)
C20N: LDIX,0D15BH
- CALL COM_RAM
LDAE
CP ODH
'JP Z,C220FF
LD AC
CP ODH
JP NZ,C220FF
LD IX,0E000H
RES 1,(IX+4)

:CH2_20FF

3

C220FF: LDIX,0D168H
CALL COM_RAM
LD A,E
CP ODH
JP Z,C310N
LD AC
CP ODH
JP NZ,C310N
LD IX,0B000H
SET 2,(IX+4)
C310N: LD IX,0D175H
CALL COM_RAM
LD AE
CP ODH
JP Z,C310FF
LD A,C
CP ODH
JP NZ,C310FF
" LD IX,0E000H
RES 2,(IX+4)

b

;CH3_1ON

;CH3_1OFF



C31CFF: LDIX,0D182H

C320N:

;CH3_20N
CALL COM_RAM
. LD AE

CP ODH

JP Z,C320N

LD AC

CP ODH

JP NZ,C320N

LD IX,0E000H
SET 2,(IX+4)

LD IX,0D18FH :CH3 20FF
CALL COM_RAM

LD AE

CP ODH

JP Z,C320FF

LDAC

CP ODH

JP NZ,C320FF

LD IX,0E000H

RES 2,(IX+4)

C32CFF:

CA410N:

LDIX,0DiSCH  ;CH4_ION
CALL COM_RAM
LD AE

CP ODH
JP'Z,C410N

LD A,C

CPODH -

JP NZ,C41ON

LD IX,0E000H

SET 3,(IX+4)
LDIX,0DIASH  ;CH4_1OFF
CALL COM_RAM

LD AE
CP ODH
JP Z,CA1OFF
LDAC
CP.0DH
TP NZ.C410FF
LD £X,0B000H
RES 3,(I1X+4)
CA1OFF: LD IX,0D1B6H
CALL COM_RAM
LD AE
CP ODH
JP 2,C420N
LD AC
CP ODH
JP NZ.C420N
LD IX,0E000H
SET 3,(D(+4)
C420N: LD IX,0DIC3H
CALL COM_RAM
LD AE
CP ODH
JP Z,CA20FF
LD AC
CP ODH
JP NZ,C420FF
LD IX,0E000H -
RES 3,(IX+4)

;CH4_20N

;CH4_20FF

Y

C420FF: LD IX,0D1DOH ;CHS_10ON

CALL COM_RAM
LD A,E



CP ODH
~ JPZ,CSION
. LDAC
CP ODH
IP NZ,C510N
LD IX,0E000H
SET 4,(IX+4)

CSION:  LDIX,0D1DDH

CALL COM_RAM
LD A.E

CP ODH

IP Z,CS10FF
LDAC

CP ODH

JP NZ,C510FF
LD IX,0E000H
RES 4,(IX+4)

3

C510FF; LD IX,0D1EAH

CALL COM_RAM
LD A.E
CP ODH
JP Z,C5200
LD AC
CP ODH
JP NZ,C520N
LD IX,0E000H -
SET 4,(IX+4)
C520N: LD IX,0DIF7H
CALL COM_RAM
LD AE
CP ODH
IP Z,C520FF
LDAC -

;CHS_1OFF

:CH5_20N

.CH5_20FF

CP ODH

JP NZ,C520FF
LD IX,0E000H
RES 4,(IX+4)

b

C520FF: LD IX,0D204H
CALL COM_RAM
LD AE
CP ODH
IP Z,C610N
LD AC
CP ODH
JP NZ,C610N
LD IX,0E000H
SET 5,(I%+4)
C6ION:  LDIX,0D211H
CALL COM_RAM
LD AE
CP ODH
IP Z,C610FF
LDAC
CP ODH
JP NZ,C610FF
LD IX,0E000H
RES 5,(IX+4)
C610FF: LDIX,0D21EH
CALL COM_RAM
LD AE
CP ODH
- JP Z,C6.20N
LDAC
CP ODH -

:CH6_10N

:CH6_1OFF

:CH6_20N



C620N: LDIX,0D22BH

JP NZ,C620N
_LD IX,0E000H
"SET 5,(IX+4) -
;CH6_20FF
CALL COM_RAM
LD AE
CF ODH
IP Z,C620FT
LDAC
CP ODH
JP NZ,C620FF
LD IX,0E000H
RES 5,(IX+4)

C620FF: LD IX,0D238H

C710N:  LDIX,0D245H °

;CH7_1ON
CALL COM_RAM
LD AE
CP ODH
1P Z,C710N
LD AC
CP ODH
JP NZ,C71ON
LD IX,0E000H
SET 6,(IX+4)
;CH7_1OFF
CALL COM_RAM
LD AR '
CP ODH
JP Z,C7T10FF
LD AC
CP ODH
- JP NZ,C710FF
LD IX,0E000H

RES 6,(IX+4)

3

C710FF: LDIX,0D252H
CALL COM_RAM

LD A.E

CP ODH

IP 2,C720N

LD A.C

CP ODH

IP NZ,C720N

LD IX,0E000H

SET 6,{IX+4)
C720N: LD IX,0D25FH

CALL COM_RAM

LD A,E

CP ODH

IP Z,C720FF

LD A,C

CP ODH

IP NZ,C720FF

LD IX,0E000H

RES 6,(IX+4)

:CH? 20N

;CH7_20FF

" CT20FF: LD IX,0D26CH
CALL COM_RAM
LD AE
CP ODH
JP Z,C810N
LD AC
.CP ODH
IP NZ,C810N,
LD IX,0E000H
SET 7,(IX+4)

;CH8_1ON



C8ION:  LDIX,0D279H

C8IOFF: LDIX.0D286H

;CH8_IOFF
CALL COM_RAM

LD AE

CP ODH

JP Z,C810FF

LDAC

CP ODH

IP NZ,C810OFF

LD IX,0E000H

RES 7,(IX+4)

:CH& 20N
CALL COM_RAM

LD AE

CPODH

JP Z,C820N
LD AC

CP ODH

IP NZ,C820N
LD IX,0E000H
SET 7,(IX+4)

C820N: LD IX,0D293H ;CH8_20FF

CALL COM_RAM
LD A,E

CP ODH

JP Z,C820FF

LD A,C

CP ODH

JP NZ,C820FF
LD IX,0E000H
RES 7,(IX:+4)

C820FF: LDIX,0D2A0H ~ ;CHS_ION

CALL COM_RAM

LD A,E

CP ODH

_JPZ,CO10N

LD A.C

CP ODH

IP NZ,C910N

LD I1X,0E000H

LD A,(IX+19H)

OUT (PORTAA),A

CALL DELAY1

CALL DELAY]
C910N:  LDIX,0D2ADH

CALL COM_RAM

LD A,E

CP ODH

JP Z,C910FF

LD AC

CF ODH

JP NZ,C910FF

LD A,00H

OUT (PORTAA),A

JP CS10FF

C9IOFF: LD IX,0D2BAH
CALL COM_RAM
LD AE
CP ODH
IP Z,C920N
LD A,C
CPODH
Ip Nz,c9201~§
LD IX,0E000H
LD A(DGHOH)

;CH9_1OFF

;CHS 20N



OUT (PORTAA),A
CALL DELAY1
CALL DELAY1
C920N: LDIX,0DZC7H  ;CH9 20FF
CALL COM_RAM )
LD A,E
CP ODH
1P Z,C920FF
LD A,C
CP ODH
JP NZ.C920FF
LD A,00H
OUT (PORTAA),A
IP CO20FF

3

C920FF: LDIX,0D2D4H  ;CHI0_ION
CALL COM_RAM
- LDAE
CP ODH
JP Z,C1010N
LD AC
CP ODH
JPNZ,C1010N
LD IX,0E000H
SET 0,(IX+5)
CIOION: LDIX,0D2EIH  ;CH10 IOFF
CALL COM_RAM
LD A,E '
CPODH
JP Z,C1010FF
LD A,C
CP ODH
* JP NZ,C1010FF

LD IX,0E000H
RES 0,(IX+5)

CIOIOFF: LDIX,0D2EEH

CALL COM_RAM
LDAE

CP CDH

JP Z,C1020N
LDAC

CP ODH

IP NZ,C1020N
LD IX,0E000H
SET 0,(IX+5)

CI020N: LD IX,0D2FBH
CALL COM_RAM _

LD AE

' CPODH

JP Z,C1020FF
LD A,C

CP ODH

JP NZ,C1020FF
LD IX,0E000H
RES 0,(IX+5)

;CH10_20N

.CH10_20FF

' C1020FF: LD IX,0D308H

CALL COM_RAM

" LD AE.

CP ODH
JPZ,CI1ION
LDAC

CP ODH
JPNZ,C1110N
LD IX,0E000H

;CH11_10N



SET 1,(IX+5)
CILION: LD IX,0D315H

CALL COM_RAM

LD AE

CPODH

IPZ,C1110FF

LDAC

CP ODH

JP NZ,C1110FF

LD IX,0E000H

RES 1,(IX+5)

CI110FF: LD IX,0D322H

CALL COM_RAM
LD A,E
CP ODH

-JPZ,C1120N
LD AC
CP ODH
JPNZ,C1120N
LD IX,0E000H
SET 1,(IX+5)

CILI20N: LD IX,0D32FH

CALL COM_RAM
LD AE
CP ODH
JP Z,C1120FF
LD AC
CP ODH
JP NZ,C1120FF
LD IX,0E000H
RES 1,(IX+5)

;CH11_10FF

;CH11_20N

:CHI11_20FF

C1120FF: LD IX,0D33CH
CALL COM_W
LDAE
CP 6DH
IP Z.CI1210N
LD A,C
CP ODH
IP NZ.C1210N
LD 1X,0E000H
SET 2,{IX+5)

CI210N: LD IX,0D349H
CALL COM_RAM
LD A,E
CP ODH
JP Z,C1210FF
LD A,C
CP ODH
1P NZ,C1210FF
LD IX.0E000H
RES 2,(I3+5)

CI210FF: LD IX,0D356H
CALL COM_RAM
LD AE
CP ODH
JP Z,C1220N
LD A,C
CP ODH
JP NZ,C1220N
LD IX,0E000H
SET 2,(IX+5)

CI220N: LD IX,0D363H
CALL COM_RAM'

LD A,E

;CHI2_1ON

:CH12_10FF

;CH12 20N

;CH12_20FF



CP ODH
IP Z,C1220FF
LD A,C
CP ODH
JP NZ,C1220FF
LD IX,0E000H
RES 2,(IX+5)
CI220FF: LD A 88H
LD (OD370H),A
RET

COM_RAM: LD BODH

LD C,00H

LD B,00H

LD IY,0E200H
COMP_LP: LD A,(IY+0)

CP (IX+0)

IP NZ,COM_NXT
RE_COM: INC1Y

INC IX

INCC

DEC B

IN A(SEC1)
LD (IY+0),A
IN A,(SEC10)
LD (IY+1),A

IN A,(MIN1)
LD (IY+2),A

IN A(MIN10)
LD (IY+3),A

IN A(HOUR1)
LD (TY-+4),A

IN A(HOUR10)
LD (IY+5),A

IN A(DAY1)
LD (IY~+6),A

IN A(DAY10)
LD (IY+7),A

IN A,(MON1)
LD (IY+8),A

IN A,(MON10)
LD (IY49),A
IN A,(YEAR1)
LD (IY+0AH),A
IN A(YEARI0)
LD (IY+0BH),A

JP NZ,COMP_LP IN A, (WEEK1)
JPR_COM LD (IY+0CH),A
COM_NXT: LD A,(IX+00H) RET
CP OFDH ;
JPNZ,R_COM ; ;
INCE ; SUBROUTINE FOR CHECK KEY ;
JP RE_COM » ; ;
R_COM: RET I ;

. ' COMP: LD IY,0D000H
LOAD_COM: LDIY,0E200H ~ - IN A(SECI)



AND 3FH

LD (IY+00H),A
IN A,(SECI0)
AND 3FH

LD (IY+1),A
IN A,(MIN1)
AND 3FH

LD (IY+2),A

IN A,(MIN10)
AND 3FH

LD (IY-+3),A
IN A,(HOURI)
AND 3FH

LD (Y+0),A

IN A,(HOUR10)
AND 3FH

CP 35H
JPZDIS_PM
CP34H

JP Z,DIS_PM1
1D (IY-+HOEH),41H
LD (IY+0FH),6DH
JP NEXT DAY

DIS PMI: LD (IY+0EH),50H

LD (IY+OFH),6DH
AND 30H
JP NEXT DAY

DIS PM: LD (IY+0EH),50H

LD (IY+OFH),6DH |

AND 31H

NEXT DAY: LD (IY+5),A
| IN A(DAY1)

AND 3FH

LD (IY+6),A

IN A(DAY10)

AND 3FH

LD (IY+7),A

CALL DS_WEEK

IN A(YEARI)

AND 37H

LD (IY+0BH),A

IN A,(YEARI0)

AND 3FH

LD (TY-H0CH),A

k]

.COMM: LDA,L iMOUTRH

CPO1H
JPZJAN
CP 02H
JP Z,FEB
CP 03H
JP ZMAR
CP 04H
JP Z,APR
CP 05H
JP ZMAY
CP 06H
JP Z,JUN
CPO7H
JPZJLY



SAT:

JP NX_COMP

LD (IY+13H),53H
LD (IY+12H),41H
LD (IY+11H),54H
JP NX_COMP

3

MOUTH

NONE_MOUTH: LD (IY-+0AH),2DH

JAN:

FEB:

MAR:

MAY:

LD (IY+9),2DH
LD (IY+8),2DH

"IP RET_MOUTH

LD (IY+0AH),4AH
LD (IY+9),41H
LD (IY+8),4EH

_JP RET_MOUTH

LD (TY+0AH),46H
LD (IY+9)45H
LD (IY+8),42H
JP RET_MOUTH
LD (IY+0AH),4DH
LD (IY+9),41H
LD (IY+8),52H
JP RET_MOUTH
" LD (IY+0AH),41H
LD (IY+9),50H
LD (IY+8),52H
JP RET_MOUTH

LD (IY+0AH),4DH

JUN:

JLY:

AUG:

" SEP:

NOV:

LD (IY+9),41H
LD (IY+8),59H
JP RET_MOUTH .
LD (IY+0AH),4AH
LD (IY+9),55H
LD (TY+8)4EH
JP RET_MOUTH
LD (IY+0AH)4AH
LD (TY+9),4CH
LD (TY+8),59H
IP RET_MOUTH
LD (IY+0AH),41H
LD (IY+9),55H
LD (IY+8) 47H
JP RET_MOUTH

LD (TY+0AH),53H
LD (JY+9),45H
LD (TY-+8),50H
TP KET_MOUTII
LD (TY+0AH),4FH
LD {IY+9),43H
LD (IY+8),54H
JP RET_MOUTH
LD (TY+0AH),4EH
LD (TY+9),4FH *
LD (IY+8),56H
JP RET MOUTH



DECS:

RLPI:

LD (IY+0AH),44H
LD (IY+9),45H
LD (IY+8),43H
JP RET_MOUTH
RL A
RLA
RL A
RL A

COUNT: LD IY,0DO00H

LDASSH  ;WEEK
CALL LCD_COM
LD A(IY+11H)
CALL WR_ASCII
LD A,84H

CALL LCD_COM
LD A,(TY+12H)
CALL WR_ASCII
LD A83H

CALL LCD_COM
LD A(IY+13H)
CALL WR_ASCIT

3

LD A,88H i DAY -

CALL LCD_COM
LD A,(IY+6)
CALL WR_ASCII
LD A,87H

CALL LCD_COM
LD A,(IY+7)
CALL WR-ASCII

LD A,8CH ; MOUNT
CALL LCD_COM

L.DV ALTY+8)
CALL WR_ASCII
LD A,SBH

CALL LCD. COM
LD A,(IY+9)
CALL WR_ASCII
LD A,8AH

CALL LCD_COM
LD A(IY+OAH}
CALL WR_ASCII
LDASFH  :YEAR
CALL LCD_COM
LD A,(TY--0BH)
CALL WR_ASCII
LD ASEH

CALL LCD_COM
LD A (IY+0CH}
CALL WR_ASCIT

LD AOCFH  ;SEC
CALL LCD_COM

LD A,(IY-+00H)

CALL WR_ASCII

LD A,0CEH
CALLLCD_COM

LD A(IY+1)

CALL WR_ASCII

LDAOCCH ;MIN

CALL LCD COM
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CP 3CH

JP Z,INC_RES
CP3EH

JP Z,INC_RES
CP 65H

" JPZ,ENT RES
RET

?

INC_RES: LD A,(IX-+15H)

CPSSH
JPNZ,I2_RES

LD (IX+15H),4EH
LD (IX+16H),6FH
LD (IX+17H),20H
TP RES_LOOP

ENT_RES: LD A,(IX+15H)

CP 59H
JP NZ,MAIN

LD IX,0E000H
LD A,(IX+03H)
CP 024

JP ZCLR_PUT
CP 04H

IP Z, SERIMP

CP 05K

JP NZMAIN

LD IX,0D100H

CLR_LOPP: LD A,(IX+00H)

JPCLR_LOPP

SHOW_CLR: LD A,0CCH

CALL LCD_COM
LD A,(IX+1SH)
CALL WR_ASCII
LD A,0CDH

CALL LCD_COM -
LD A(IX+16H)
CALL WR_ASCII
LD 4,0CEH

CALL LCD_COM
LD A(IX+17H)
CALL WR_ASCII
RET

CLR_PUT: LD (IX+4),00H

LD (IX+5),00H

LD A,00H

OUT (PORTAA)A
CALL OUTPUT
JP MAIN

AR LAl A Al I I YT T Y LY T s
H

SERIAL: LDHL,LOAD

CALL DIS_LCD
LD LX,0E000H

LD (IX+15H),59H
LD (IX+16H),65H
LD (IX+17H),73H

CP 88H LD (IX+03H),04H

TP ZMAIN JP RES_LOOP

LD A,00H ; |

LD (IX+00H),A SERIMP: LD A,5H ;1200 AT X'TAL

INCIX . . 12.288 MHz



OUTO (CNTLB1),A
LD A,00001100B
CALL LCD_COM
LD HL,CONNECT
CALL DIS_LCDI
CALL RXBYTE

CP 99H

JP NZ,SERIMP

LD A,00001100B

~ NNSER: CALL LCD_COM

LD HL,LOAD
CALL DIS_LCD
LD HL,READY
CALL DIS_LCD1
CALL RXBYTE
CP 90H

JP Z,SE_RET

CP 60H

JP Z,LP_LOAD
JP NNSER

b

LP_LOAD: LDIX,6D100J1
LP_LOADI1: CALL RXBYTE

CP 80H

JP Z,SERET
LD (IX-+00H),A
INC IX
JPLP_LOADI

SERET: LD IX,0D375H
SETRE: CALL RXBYTE

LD (IX+O00H),A
CP 82H
JP ZSE_RETI

INCIX
JP SETRE

SE RET1: LDIX,0D375H
LD A(IX+00H)
CP OEEH
IP ZNNLTR
LD A(X+])
OUT (PORTA),A
LD IX,0E000H
LD (IX+19H),A
LD (IX+18H),44H
SE RET: JPMAIN
NNLTR: LD IX,0E000H
LD (IX+19H),00H
LD (IX+18H),00H
IP MAIN

; SUBRUTINE FOR SCANKEY

SCANKEY: LD B,00H
LOOP: LDA,B

OUT (PORTC),A

IN A,(PORTC)

LD E.A

CP OFOH

JP C,NEXT

INC B

LD A,B

CP 0AH

JP NZ,LOOP

© IP SCANKEY

NEXT: RET



CHK_KEY: IN A,(PORTC) ;-—>CHECK
FOR PUSH KEY
' XOR E
JP Z,CHK_KEY
RET

" 3

; SUBRUTINE FOR COMPEAR KEY ;

DISCHK: LD B,00H
LD HL,TABLE_KEY
DIS_LPT: LD A,HL)
CPE
JPZDIS L
INC HL
INCB
LD A,(HL)
CP OFFH
JP NZ,DIS_LPT -
DIS_L: RET
DISPLAY_T: FUSH HL
LD HL,COM_KEY
LD A,L
ADD A,B
LDL,A
LD A,(HL)
LDB,A
CALL CLEAR
CALL C_KEY1
DIS RT: RET

DISCHKM: LD B,00H

LD HL,TAB_KEY
DIS_LPTM: LD A,HL)
CPE
JP Z,DIS_LM
" INCHL
INC B
LD A,(HL)
CP OFFH
JPNZ,DIS_LPTM
DIS LM: RET
DIS_ TM: LD HL,CC_KEY
LDAL
ADD A,B
LDL,A
LD A,(HL)
LD B,A
CALL C_KEY1
DIS RTM: RET

b

¥ k)

; SUBROUTINE FOR CHECK. KEY ;

C KEY1: LDA,B
CP 47H
JP Z,PROGRAM
CP4DH -
JP Z,MANUAL
CP 45H
IP Z,ESCAPE
CP S0H-
JP Z,SERIAL



CP 41H
JP Z,CURRENT
CP 43H

JP Z,C_CURRENT
CP 54H

JP Z,TIME
CP63H

JP Z,CLEAR C
POP HL

RET

) !

; SUBROUTINE FOR-SOUND ;

3 H

3

SOUND: PUSH BC

LD B,5FH P, > WHEN
PUSH KEY
SLOOP: LDASOH  j------eremmm- >
SOUND BEEP

OUT (PORTBB),A
CALLS DLY
LD A,00H
OUT (PORTBB),A
" CALLS DLY
DECB
JPNZ,S_LOOP
LD B,00H
POP BC
RET
SD_ERR: LD B,60H
SER: LDASCH
OUT (PORTBB),A

CALLS_DLYI

LD A,00H

OUT (PORTBB).A
CALLS DLY!
DECB

JPNZS_ER

LD B,00H

RET

3

S DLY1l: PUSHBC

S2:
S3:

LD B,04H
LD C,0EEH
DECC

JP NZ,;S3

DECB

JPNZ,S2

POP BC

RET

b

SUBROUTINE FOR LCD

3

b

CLEAR: LD A,I

CALL LCD_COM
RET

LCD_COM: CALL BUSY

OUT (COM_PORT),A
RET

¥

WR_ASCII: CALL BUSY

OUT (WR_PORT),A
RET —



: _ . LD AD
BUSY:  PUSH AF ' CALL LCD_COM
BUSYl: IN A(BUSY PORT) - LD AE

BIT 7,A _ . CALL WR_ASCII

JP NZ,BUSY1 INCD

POP AF _ INC HL

RET.- . DEC B

JP NZ,DIS_LP!

3 ; RET
; SUBROUTINE FOR DISPLAY ON LCD ;

: ‘A.DDRESS 80H . :t**tt#t#**t***tt*tt@*tt

;  GET CHARECTER *

DIS LCD: LD B,10H R AL T
_. LD D,80H ; input -

DIS_LP: LD A(HL) " output AC
LDEA ;reg C
LD AD :
CALL LCD_COM RXBYTE: DI
LDAE . " RXBYTEL: INO C,(STAT1) ;Rxready
CALL WR_ASCII BIT 7,C
INCD i JP Z,RXBYTEI

i NCHL INO C(RDR!) ;RECEIVE

DECB . LD AC
JP NZ,DIS_LP RXBYTE2: EI
RET | RET

) )

RALIIIZI I LTI T a3
’ .

. .
. ¥

; SUBROUTINE FOR DISPLAY ON LCD ; ; TX ASCIIONE BYTE *
. ADDRESS COH . AL L T
; ; ; input C
DIS LCDI: LDB,I10H ; output -

LD D,0COH . ; reg AC

DIS LPI: LD A(HL) | ;
LDE,A - TXBYTE: INO A(STATI) -




BIT 1,A

JP Z,TXBYTE
OUTO (TDR1),C
KET '

k] ?

; SUBROUTINE FOR DELAY

.
3

S_DLY: PUSHBC
DELAY FOR SOUND KEY
LD B,28H
S:  DECB
JPNZS1
POP BC
. RET

DELAY: PUSHHL j mmm————>
DELAY FOR SCAN KEY

PUSH DE

LD HL,8800H

LD DE,0001H
DLY: SBCHL,DE

JPNZ,DLY

POP DE

POP HL

RET

DELAYI: PUSHHL  ;e-m-eeceememes >
DELAY FOR SCAN KEY |

PUSH DE

LD KL,0OFFFFH

LD DE,0001H
DLYl: SBCHL,DE

JPNZ,DLY1

——POP DE

POP HL

DELAY2: PUSHHL ;
DELAY FOR SCAN KEY
PUSH DE
LD HL,7000H
LD DE,0001H
DLY2: SBCHL,DE
JPNZ,DLY2
POP DE
POP HL
RET

kbt kb k
I

s RTCSUBROUTINE *

RAIII IS LI LI I TSTS
3

3 OUTPUT SEC D
H MIN C

3 HOR B
s DAY H

; MON L
; YEAR E
: WEEK (IY+10H)
SETCK: LD IY,0D000H
LD AD
OUT (SECI),A
CALL SHIPL
OUT (SECI0),A
LD AC
OUT (MIN1),A
'CALL SHIPL
OUT (MIN10),A
LD AB
OUT (HOURI)A -



;*tttt‘ltt GET CLOCK Chkkdk

b

!

3

b

’

CALL SHIPL
OUT (HOUR10),A

LD AH

OUT (DAY1),A
CALL SHIPL
OUT (DAY10),A
LD AL

OUT (MONI),A
CALL SHIPL
OUT (MON10),A
LD AR

OUT (YEARI1),A
CALL SHIPL
OUT (YEARI0),A
LD A,(IY+14H)
OUT (WEEK1),A
RET

INPUT SEC D

MIN C
HOR B
DAY L
MON H
YEAR E
WEEK (TY+14H)

GETCK: LD IY,0D000OH

IN A,(SEC1)
AND OFH

LD BA

IN A,(SECI10)
CALL SHIFTRTC

" AND OF0H

ADD AB

LD DA  SEC
IN A(MIN1)
AND OFH

LD BA

IN A,(MINIO)
CALL SHIFTRTC
AND OFOH

ADD A,B

LD CA MIN
IN A(DAY1)
AND OFH

LD BA

IN A,(DAY10)
CALL SHIFTRTC
AND OFOH

ADD A,B

LD HA ;DAY
IN A,(MON1)
AND OFH

LD B,A

IN A,(MONI10)
CALL SHIFTRTC
AND OFOH

ADD A,B

LD LA  ;MON
IN A,(YEAR1)
AND OFH

LD B,A

IN A(YEARI10)
CALL SHIFTRTC
AND OFOH

ADD A,B

LD EAA  :YEAR

3




IN A(HOURI)

AND OFH

LD BA

IN A(HOURIO)
CALL SHIFTRTC
AND OFOH

ADD AB

LD BA  SHOUR
IN A(WEEK1)

LD (IY-+14H),A ;WEEK

RET

;*ttt***t RTC INT kK k
INTRTC: LD A,04H ;set 24h
OUT (CREG _F),A
XOR A
OUT (CREG_D),A set HOLD bit=0
RET
N ;‘##*t#*‘ RTC INT 1 SEC *:****
INTRTCIS:LD A,04H ;8et 24h
OUT (CREG_F),A
OUT (CREG_E),A ;setINT 1sec
XOR A
OUT (CREG_D),A ;set HOLD bit=0
RET
SHIFTRTC: RLCA
RLCA
RLCA
RLCA

RET
SHIPL: RRCA
RRCA
RRCA -
RRCA
RET

jeeeeeses SUR OUT WDT t** %o
.EQU CSWDT,0EOH
WDT: PUSHAF -
IN A(CSWDT)
POP AF
RET

3 3

;  DEFIND TABLE. ;

.ORG 0B100H
TAB KEY: .DBOB4H,0BSH,0B1H
.DBO074H,075H,071H
.DB OD4H,0D5H,0D1H
.DB OE3H,0R4H,0E5H,0E1H,0FFH
CC_KEY: .DB47H,4DH,45H
.DB 50H,41H,43H
.DB49H,44H,54H
.DB 63H,3CH,3EH,65H
TABLE_KEY:
DB 0BOH,0B2H,0B3H,0B4H,0B5H,0B1H
.DB 070H,072H,073H,074H,075H,071H
.DB GDOH,0D2H,0D3H,0D4H,0D5H,0D1H
.DB OEOH,0E2H,0E3H,0E4H,0ESH,0E1 H
. OFFH

COM_KEY: .DB31H32H,33H,47H,4DH,45H



.DB 34H,35H,36H,50H,41H,43H

.DB 37H,38H,39H,49H;44H,54H

.DB 0ASH,30H,63H,3CH,3EH,65H
CNI1_KEY: .DB31H,32H,33H,10H,1OH,45H

.DB 34H,35H,36H,10H,10H,10H

.DB 37H,38H,39H,49H,44H,10H

.DBCASH,30H,10H,3CH,3EH,65H

.
)

CHN_KEY: .DB 31H,32H,33H,10H,10H,45H

.DB 34H35H,36H,10H,10H,10H
.DB37H38H,39H,49H,44H,10H
DB 10H,30H,10H,3CH,3EH,65H
CHM_KEY: .DB31H32H,33H,10H,10H,45H
.DB34H35H,36H,10H,10H, 10H
.DB 37H,38H,39H,49H,44H,10H
.DB 2DH,30H,10H,3CH,3EH,65H
CHD_KEY: .DB 10H,10H,10H,10H,10H,45H
' DB 10H,10H,10H,10H, 10H,10H
.DB 10H,10H, 10H,49H 44H, 10H
.DB2DH,10H,10H,3CH,30H 65H

b

; DISPLAY ON LCD FROM ANOTHER ;

; FUNCTION ;

LIM_CUR: .DB * Limit Current "
PROG: .DB " Program System *
SELECT: .DB " Select Furiction®

SET_DAY: DB "> —eferfannfett

SET_TIMEL: .DB "Time<-->=~;~-:--%
SET_DAY2: DB"™> [/ /¥
SET _TME2: DB "Time< > ; : ¢
C_CCUR: DB"Cumrent: A"
STAS: .DB " Status : "
MENU: .DB " Multi Channal *
MAN: DB " Manual System “
PC: :DB “ Select Menu  *
PC_2: .DB"RS-232 RS-485 "
CLR_OUT: .DB " Clear all CHN. *
CLR_OUTI: .DB"YesorNo:
AMP: .DB “ Select Channal *
AMPI: .DB " CH <9>: "
CLR: .DB " Clear Program *
YES_NO: .DB" Yes No

' PGM: .DB“CH<1-12>:
SEL_MENU: .DB “Select Menu  *
TIMEI: .DB " Channal < > "
STATE: .DB " State: ->On *

" CH_TIME: .DB "00>=--/~/---/--*%
ON_TIME: .DB "On> <=->=-t1-mi=-4
OFF_TIME: .DB "Off <=->--tmim-t
RESET: DB *“Reset Program
YESNO: .DB"YesorNo: “
OVER: .DB " Over Current
PLEASE: .DB u Please any key *
LOAD: .DB " Program from PC"
READY: .DB" <Ready> *
AAM: .DB" Loading
CONNECT: .DB" Connecting *

END
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Absolute Maximum Ratings ,

If MllitarylAerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors-for avallabllity and specifications.

Supply Voltage +18v
Power Dissipation (Note 1)
LMSS5H, L MssscH . © 760 mw
LMSSS, LMS55CN 1180 mw
Operating Temperature Ranges
LMS555C 0°Cto +70°C
LMS55 —=55°Cto + 125°C

Storage Temperature Range —65°Cto +150°C
Soldering Information
Dual-In-Line Package . : .
Soldering (10 Seconds) 260°C

Small Outline Package
Vapor Phase (60 Seconds) 215°C
Infrared (15 Seconds) 220°C

See AN-450 “Surface Mounting Methods and Their Effect
on Product Reliability” for other methods of soldering sur-
‘ace mount devices.

Electrical Characteristics (TA = 2¢°C,Vee = +5Vio + 15V, unless othewise specified)

Limits
Parameter Conditions LM555 ’ LM555C Units
Min Typ Max Min Typ Max
T
Supply Voltage - 4.5 - 18 4.5 16 \
Supply Current Vee = 5V, R = o 3 5 3 6 mA
Vee = 15V, R = = 10 12 10 15 mA
(Low State) (Note 2)
Timing Error, Monostable
Initial Accuracy 0.5 1 %
Drift with Temperature Ra = 1kt0 100 k0, 30 50 ppm/°C
C = 0.1 uF, (Note 3)
Accuracy over Temperature 1.5 - 1.5 %
Drift with Supply 0.05 0.1 %IV
Timing Error, Astable
Initial Accuracy . 1.5 2.25 %
Orift with Temperature Ra,Rg = 1k to 100 kQ, 90 ' 150 ppm/eC
C = 0.1 uF, (Note 3)
Accuracy over Temperature 25 3.0 %
Drift with Supply 0.15 0.30 Y /V
Threshold Voltage 0.667 0.667 xVee
Trigger Voltage Vee = 15V a8 | 5 5.2 ' 5 v
Vee = 5V 1.45 1.67 1.9 1.67 v
Trigger Current | 001 0.5 0.5 0.8 KA
Reset Voltage 0.4 05 1 0.4 05 1 v
Réset Current 0.1 0.4 0.1 0.4  mA
Threshold Current (Note 4) 0.1 0.25 0.1 0.25 uh
Contiot Voltage Level Vee = 18V EX3 10 10.4 Q 10 T . v
Voo = SV 2.9 3.33 3.8 2.6 3.33 4 \Y
Pin 7 Leakage Output High ' 1 100 i 100 nA
Pin 7 Sat (Note 5)
Output Low Vee = 15V, 1; = 15maA 150 180 mv
Output Low Voe = 45V,17 = ¢5mA 70 100 80 200 mv
- — ]
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Electrical Characteristics Ta = 25°C, Voo

= +5V 1o + 15V, (unless othewise specified) (Continued)

Limits
Parameter " Conditions ) LMSSs - . LMsssC Units
! Min | Typ Max Min Typ | Max
Output Voltage Drop (Low) Vo = 158V

: Isink = 10 mA o1 | 015 | - 01 | 025 v
Isink = 50 mA 0.4 0.5 0.4 0.75 \
Isink = 100 mA .2 2.2 2 2.5 v
Ising = 200 mA 25 25 v

Vee = 5V :
iSINK = 8 mA 01 | 025 . Y
Isink = 5mA 0.25 0.35 v
Output Voltage Drop (High) ISOURCE = 200 mA, Vece = 15V 12.5 12.5 v
: Isource = 100mA, Ve = 15v 13 13.3 12.75 13.3 \Y
Voo = 5V 3 3.3 2.75 33 v
Rise Time of Output 100 ) 100 ns
Fall Time of Output 100 100 ns

Note 1: For operating at etevated temoeratures the device must be derated above 25°C
r2sistance of 164°c/w (T0-3). 105'c/w (DIP} and 170%c/w (S0-8) junction to ambient.

Note 2: Supply current when output high typically 1 mA less at Veg = 5v.
Note 3: Tested at Vg = SV eng Vee = 15v,
Hote 4: This will determine :5¢ maxim:

Note S5: No protection agains: excessive pin 7 curtent is necessal

besec o1 a +150°C maximum juaction temperature anc a tharmat

= value of Ry, + Rg lor 15V operation. The maximum ioiel (R - R3)is 20 me.
ry providing the package dissipztion rating will not be exceadey.

Note 6: Refer to RETS555% drawing of military LMS55H and LM555.) versions for specifications.

Connection Diagrams
’ Metal Can Package
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Order Number LM555H or LM555CH
See NS Package Number HO8C

Dual-In-Line and Small Outline Packages
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3 3
ouTPuT —| L THRESHOLD
: 5__ conTRoL
RESET oLy nat

Top View

Order Number LM5554, LMS55CY,
LMSSECM or LMSSSCN
See NS Package Number JOBA, MOBA or NOSE




Typical Performance Characteristics
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Applications Information

MONOSTABLE OPERATION
In this mode of operation, the timer funclions as a one-shot

(Figure 1 ). The external capacitor is initially held discharged

by a transistor inside the timer. Upon application of z nega-
tive trigger pulse of less than 1/3 Ve to pin 2, the flip-flop is
set which both releases the short circuit across the capaci-
tor and drives the output high.

ALK v
i AESET ‘c
1 T .
& [}
TRIGGER OISCKARGE
KORMALLY o—-2 ?
“OK" LOAD
THACSH
| LMSSS {sKato
I CONTROL
ou!Ful VOLTAGE
s 1
HORMALLY S !
“0FF" LOAC t
| conf
H
TUri7€54-3

FIGURE 1. Monostable

The viltage across the capacilor then increases exponen-
tizlly for a period of t = 1.1 R, C, at the end of which lime
the vollage equels &3 Vce. The comparalor then resels
the flip-flop which in turn discharges the capzcitor and
drives the ouiput to its low state. Figure 2 shows the wave-
forms generated in this mode of operation. Since the charge
and the threshold level of the comparator are both directly
proportional 1o supply voltage, the timing internal is inde-
pendent of supply.

sl
5
|

i
e
|

"ey mvicm sgrsrr{se

Input S\V/Oiv,
zce: Quiput 5V/0iv,
race: Cepaciic: Volizge 3v'D .

reset during
cuise 10 the res

When the reset function is not in use. it is recommended
that it be connected o Vg to avoid any possibility of faise
{riggering. .

Figure 3 is a nomograph for easy determination of R, C
values for various time delays. .

NOTE: In monostable operation, the trigger should be driv-
en high before the end of timing cycle.
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=
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FIGURE 3. Time Delay
ASTABLE OPERATION

connected) it will trigger itseli and free runzs z =
The external cepacitor charges through Ry =
charges through Ra. Thus the duty cyvcle may
sel by the ratio of these 1wo resistors.
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Applications Information (Continued)

Figure 5 shows the waveforms generated in this mode of
operation.

H)one

)}
)
)

sesplasnalyy

TLIHITES1 -6

Vee = 5V Top Trace: Qutpul SV/Div,

TIME = 20 us/DIV.  Botiom Trace: Capacilor Vollage 1V/Div,
Az = 3.9 ka

Rg = 3k

C =001 uF

FIGURE 5. Astable Waveforms

The charge time (output high) is given by:

t; = 0.683 (Ry + Rg) C
And the discharge time (autput low) by:

t2 = 0693 (Rg)C
Thus the total period is:
T=1ty +1,=0693 (Ra +2Rg) C
The frequency of oscillation is:
_1 _ 1.44

" T (Ra+2Rg)C

Figure 6 may be used for quick determination of these RC
values.

The duty cycle is:

105

o

3

C - CAPACITANCE [,/F)

e
2

0.0

¢ H it ace LS [ TR 1118
(- FREE-RUNAING FRCQUERCY (H2)

FIGURE 6. Free Running Frequency

"FREQUENCY DIVIDER

The micnostebls croun of &
Quency Givider by zdjustin

Frigure 7 shows the wavelorms
] [V 8

Gurs T C&n be used as g ire
length of the timing cycie.
generaied in a divide by

|ENIRNIER .
8] i u
.

TL/H/T6S 11"
Ve = SV Top Trace: Input 4V/Div.
TIME = 20 p</0IV. Middle Trace: Qutput 2V/Div.
Ra = £.1 kN Bottom Trace: Capacitor 2V/Div.
C = 0.01 uF
FIGURE 7. Frequency Divider
PULSE WIDTH MODULATOR
When the timer is connected in the monostzble mode and
triggered with a continuous pulse train, the ouiput pulse

width can be modulated by & signal applied to pin 5. Figure
8 shows the circuit, and in Figure 9 are some waveiorm

examples.
[ ‘I 24 “Vee
T R‘
p < £
DISCHARGE
TRIGGER H ?
¢
Lses ¢ [THREsHOLE
MODULATION
: INPUT
ouTPuT 3 s —0 —

FIGURE 9. Puise Width Modulator

PULSE PQOSITION MODULATOR

Sr Connecled for
B & moguialing signai
The puise ¢
modulating signal, s the thresheic
& \ime delay is varizc. Figure 11 sho
g=neralec for & irizngie w




Applications Information (continueq

“Vee
Ry
4 e
2 !
. g o
LM5SS [
MOOULATION
ouUTPUT O—{ 3 S—0 ¢
1

TL/H/T65 12
FIGURE 10. Pulse Position Modulator

|
14

TL/HITBS -8
Top Trace: tModulation npui 1V/G0iv.
Bottom Trzce: Qutpul 2v/ Civ.

Veg = sV

TIME = 0.1 ms/Div,

Ri = 35k

Rg = 3 kN

C = 001 uF
FIGURE 11. Pulse Position Modulator

LINEAR RAMP

When the pullup resistor, Rg. in the monostzble circuit is

replaced by a constent current source, & linear ramp is gen-

eraied. Figure 12 shows a circuit conficuration thei will ger.

form this function,

v,
T cC ‘vcc
. ¢ €

TRIGGERO—— 2 ’ 7

2NQ250

OR EQUIV
LMSSS 6

A2
ouTPUTO— | 5 s
1

TLAHS 785116

FIGURE 12
Figure 15 shows veaveiorms generated by the linear ramp.,
The time interval is civen by:
2/8 Ve Re (Ry + Ry) C
R1Vee ~ Vee (Ry + Ry)
VBE = 0.6V

T =

N

rr e T e adeanifege g

Ve = 5v Tog Trece: Input 3V Oiv,
TVE = 26 &S/DIV, Mizcle T : Qu SV/Div.

FIGURE 13. Linear Ramp
50% DUTY CYCLE OSCILLATOR

the resisiers R
4. The iime pern




Applications Information (Continued)

put high is the same as previous, ty = 0.693 R C. For the

output low it is t; =
Ra — 2R
[(RA Rg)/(Ra + RB)] C¢n [B——"-]

2Rg — Ry

Thus the frequency of oscillationis { =

Ht+t;
$ *Vee
RL
a S1k
8
4 £ 2
2 7
LMEss [ v 1
OUTPUT O—d 3 s ¢
. l 0.01F
] L.OVLE ’

TLIHIT851-16
FIGURE 14. 50% Duty Cycle Oscillator

Note that this circuit will not oscillate if Rg is greater than
1/2 R because the junction of R4 and Rg cannot bring pin
2 down to 1/3 Vg and trioger the lower comparatar.
ADDITIONAL INFORMATION

Adequale power supply bypassing is necessary to protect
associated circuilry. Minimum recommended is 0.1 pF in
parallel with 1 uF electrolytic.

Lower comparator storage time can be as long as 10 us
wher pin 2 is driven fully to ground for t1 iggering. This limits
the monostable pulse width to 10 #s minimum

Delay time reset to output is 0.47 us typical. Minimum reset
pulse width must be 0.3 pus, typical.

Pin 7 current switches within 30 ns of the output (pin 3)
voltage.




(ICL232

+5V Powered Dua| RS-232
Transmitt'er/Receiver

—_—

Features

Meets All RS-232C Specifications
Requires Only Single +5V Power Supply
Onboard Voltage Doubleriinverter

Low Power Consumption

2 Drivers
- 39V Outpul Swing for +5V Input
- 300¢) Power-off Scurce impedance
- Output Current Limiting
- TTUCMOS Compatible
- 30V/us Maximum Slew Rate
* 2 Receivers
- 230V Input Voltage Range
- 3ke2to 7kl Input Impedzance
- 0.5V Hysteresis to Improve Noise Rejection
* Ail Critical Parameters are Guaranteed Over the Entire

Commercial. Industrial znd  Military  Temperature
Ranges
Applications

* Any System Requiring RS-232 Communications Port
- Computer - Portable 2nc tzinframe
- Peripheral - Printers and Terminals
- Portable Instrumentation
- Modems
- Dataloggers

Description

The ICL232 is a dual RS-232 transmitter/
circuit tha: meets ali CIA RS-232¢C specific
2 single =3V power supply, and features two onboard charqe
pump A € canveriers which generate +10V and -16‘\/
supplies fiom the 5V supply. ’

raceiver iniedace
ations. I requires

The crivers feature true TTL'CMOS input compalibitity, sigy-
rate-limitgs outpul, and 3001 .
The recarars can hancie up 1 130V, and have
input impegance. The receivers also have |
IMEICVE 0286 rejection

pawer-off source mpedance

Q3R ¢ TRO

Wwsleiesis 10

Ordering Information

TEIMPERATURE
PART NUNBER RANGE PACKAGE
1ICL232CFs [T PN 16 Load Plasue DR
[ ; i —— e ————
L Rerchlong s T C 0 -7OC 16 Leag Corame Dip

OB LR A

6 Lt SOIC (1

- i e O
ICLZZ2IFE SO [ R L PG Lene Plasnue i
HCL2Z21E 16 Leaa Coranne o
ICLZ52is

T Loan SO

e

iCl.zzans 6L

Pinouts Funciional Discrem
. Il T .
[ N S — Ve el v
- COLTAGE DOURLER [‘_‘1 ce
[——1.___T_____ !
o H| e I
1. e i8] vee v-if] -0V IO 0w
— ] Ir_—\ “OLYAGE INVERTLY
e ] oo i
T P - el
C'.-E 3 Tiour ‘ ! : o
N ry 1 - i
ez 5] i3] ey
. [:_ T Nie -
Cx [ _~J ‘o
Tionwn T =] ol T2
Rl BN 0] T2
Rz 7] B

|
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Specifications ICL232

Absolute Maximum Ratings

VeetoGround ... ... .ol (GND -0.2V} <V < 6V
V+ 1o Ground . . . : . (Ve 0.3V) eV <12V
V-1 Ground. . ... -12V < V- < (GND ~0.3V)

input Voltages
Tl T2 -

R R e =30V
Oulput Voltages

Tlour- T20u1- s cvvrmnenennns (V- 0.3V} < Vayour < (V+ +0.3V)

SR PTE N 2 - T {GND -0 3V) < Vgyou7 < (Ve =0.3V)
Shont Circuii Duration

TlouT T20UT s v v rrrire i e . ... Corntinuous )

Rlour B2007 .- oo Continuous
Storage Temperatwre Range . ............... -65°C 10 «150°C
Leac Temperature (Soldenng 10s). .. .. ... ......... ~300°C
CAUTION: s Gbove those sted i "AESC

o (V--0.3V) < Vy < (V4 =0.3V)

Thermal Information

Thermz! Resistance 6

A Oyc

Ceramic DIP Package............... 80°~JCM' 24°JC‘-,\'./
Plastc DIP Peckage . ............... 100°C/wW -
SOICPackage. .............ooou... 100°Cw -

. Maximum Power Dissipation. ...................... .. 250mw

Operating Temperature Range

ICL232C ... i 0°C to +70°C
ICL2320 . -40°C to +85°C
ICL232M L -55°C 15 +125°C

©f NG £EVICO EDINESE O ANy Ollict CONGHons 3o
Electrical Specifications  Test Conditons: Ve, = «8¥ 510, T, = Osaraling Temperature Range. Test Crrcuit as in Figure 8
Untess Othenwise Spacidiec
LI&ITS
PARAMETER AN TYP MAX UNITS
Transmuite: Quigut Vohage Swing, Teu 3kQ2to =5 =¢ =10 v
Fower Suzniy Current. I c - a 10 -
Ty Inpui Logic Low, V. 0.8 v
Ty, input Logic Hig! ‘2<c . .
Legic Pu'lun Cur Tie. T2p; = OV kN 202G i
-an . +30 \
3.G X e !
Receiver Inout Low Thieshald, Vo, (ML) Ver = 8.0V, T, = <23°C Q0.8 .2
= b 2 3
0.2 = g \
Instania K VoLs




IcL232

Typical Performance Curves

550

500 Fowe—.

10

————

V-SUPPLY _

Ve (Vg = SV)

& 450 Ta=+25°C g ot~ e
g EXTERNAL SUPPLY LOAD ’\ = V4 (Vg =4a.5V) —_
S 400] 1k12 BETWEEN V4 4 GND w NN ]
u OR V-« GND = 7 [, —
< 5 Y N ]
£ 350 TRANSMITTER OUTPUT ] ~N N
E OPEN CIRCUIT L 6 V- (Vee = 4.5V) g V- (Vee = 5v)—
g 300 GUARANTEED 2 N V\
a OPERATING 5 ¢
3 250 —— y suppLy RANGE - ° N \
§ T, = +25°C N
> 200 4 A
— TRANSMITTER OUTPUTS N
150 , [oPeN circuIT N
3 4 5 6 0 1 2 3 <« 5 & 7 & ¢ 1

INPUT SUPPLY VOLTAGE Vee (V)

FIGURE 1. V+, V- OUTPUT IIMPEDANCES vs Vee

W orol (mA)

FIGURE 2. V+, V- OUTPUT VOLTAGES vs LOAD CURRENT

Pin Descriptions

PLASTIC DR PIN .

CERAMIC DIP solc NAME OESCRIPTION
1 T Ci- External carzcior "+7 lor intern ivollage Coudler.
2 P4 V- Internally gereraled -0V (ivpreal; supply.
3 3 ci. Externa! czpacitor - for intarnai voltage counler.
4 & ca- External czczoor “+™ nternal voltage invener,
5 s cz. External czzzcitor =" internal vohiage invener
G € \Y Internally cansrated -10V (iypicei] supply.
7 7 T2q,;- R8-232 Tramsmitter 2 output 16V (typicz::.
e € R2, RS-232 Re 7 2 inpui. with imternal K nundown rasistar io GND }
g 4 Rzew Fecener 2 TTLCIMOS cutput 1
10 17 T2, T 2 TTUCIAOS input. vl internz I
11 ] T:,., & 1 TTUCKOS input, w M ainterrz- :

i

12 iz Rig. Receiver 1 TTUCMOS cuiput.
13 13 R 21 1 inpes ERR !
14 < Tis- fouinut oIV nypcs ’
% iz
10 i \’Cfi: s Supply -5V 2107




ICL232

Detailed Description

The ICL232s a dual RS-232 transmitter/receiver powered by
a single +5V power supply which meets all EIA R8232C spec-
ifications and features low power consumption. The functional
diagram illustrates the major elements of the ICL232. The cir-
cuit is divided info three sectizns: a voltage doubler/inverter,
dual transmitiers, and dual receivers.

Voltage Converter

An equivalent circuit of the dual charge pump is illustrated in
Figure 3.

e VOLTAGE o,
- Level
OSCILLATOR TRANSLATOR |— 02

FIGURE 3. DUAL CHARGE PUMP

The voltage quadrupler contains two charge pumps which use
two phases of an internzlly cenerated clock to generate +10V
and -10V. The nominzl clock frequency is 16kHz. During
phase one of the clock, capacitor C1 is charged to Vee-
During phase two, the voliage on C1 is added to Vee-
producing a signal across C2 €qual lo twice Vc. Al the same
time, C3is also charged to 2Ve(., and then during phase one,
itis inverted with fespect to oround 10 produce a signal across
C4 equal to -2Vee. The Vvellage converner accepls input
voliages up i0 5.5V. The Cuiputimpedance of the doubler (V+3
is approximately 200¢1 znd the output impedance of the
inverer (V) is approximziely 4500, Tyoical graphs are
presenied which show the voi:age converiers oulput vs inpui
voliage and output voliages vs ioad characteristics. The test
circuii (Figure B) uses 1uF capecitors for C1-C4, however, the
value is not critical. Increasing ihe values of C1 and G2 wik
loveer the ouiput impzdance ol the voltage doubler and
& values of the reservoir capacitors.
16 C<.lowers the rippic on jhe Vs and V- supplies.

Tl Tagy
—_ —
. ” 0% Von
Ticyy T2y AN £ v
: oL

r

FIGURE 4. SLEW RATE DEFINITION

Transmitters

The transmitters are TTL/CMOS compatible inveriers which
translate the inputs to RS-232 oulputs. The input logic
threshold is about 26% of Vee. or 1.3V for Vec=5V. A logic
1 at the' input results in a voliage of between -5V ang V. at
the output, and a logic O results in a vcltage between +5v
and (V+ -0.6V). Each transmitter input has an internal 400kQ
pullup resistor so any unused input can be left unconnected
and its output remains in its low state. The output voltage
swing meets the RS-232C specificaton of +5v minimum
with the worst case conditions of: both lransminers.driving
3k minimum load impedance, Vee = 4.5V, and maximum
allowable operating temperature. The transmitters have an
internally limited output slew rate which is less than 30V/us.
The outpuls are short circuit protected and can be shorted 1o
ground indefinitely. The powered down output impedance is
a minimum of 300Q with +2V applied to the outlputs and
Ve = 0V

Ve

Vee

400Kz 3000)

Txiy
GHD < Ty < Ve

Tout
V-<Vroyt < Ve
V.

FIGURE s. TRANSMITTER
Receivers

The receiver inpuls accept up to £30V while presenting the
requirec 3k 1o 7k input impedance even it the power is off
(Vee = GV). The receivers have a typical input threshold of
1.3V which is within the +3v limits, known as the transition
region, of the RS-232 specification. The recciver output is
OV 10 Vce. The output will be low whenever the input is
greater than 2.4V and high whenever ihe input is floating or
driven between +0.8V and -30V. The receivers feature 0.5V
hysteresis 10 improve noise rejection.

Vee %

Rxue

Reour

~38V < Ryyy < 30V GHD < VRour < Ve

GRDO———ou !

FIGURE €. RECEIVER

Vou
VoL

i
l FIGURE 7. PROPAGATION DELAY DEFINITION




ICL232

Test Circuils

+3.5V 1O
«5.5V INPUT

T T\
Cre vee [16
‘c‘: 2 |ve GND 15':

3
ajci Tloys {14
T1 OUTPUT ==
__L—E c2. Ry 12— AS-232
1:F +30V INPUT
c2:
ST e o[- Tehes
1.F €4
T TTUCMCS
v. A
_E”—E Thie |1 INPUT
BN ey TTUCHOS
’_ﬂw*j"} T20u7 T2y, |10 !
= T QUTPUT ! INPUT
RS.232 & |R2y. Ragy- ! ¢ TTLCHOS
szovimeor Lo Raw TrouE ouTPUT

FIGURE 6. GENERAL TESY CIRCUIT
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Cls Vee
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c1- Tiour

C2+ Rl

c2- Rlgur

V- Tiun

T2out T2y
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AAAEEEEE

HRPEEEYE

Rout =Vis1 T20ut
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Applications

used for all BS-232 oala termmal ang

it is pariicule fn &n
supplies are noi evalighie ior conven-
ce circuits. The azzphcabons prescnied
rigce contiguraticne.
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« R5-232 port with CTS ATS handshaki
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s C2) bu: can
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IcL232
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— RTS (2} REQUEST TO SEND

13
—< RD (3) RECEIVE DATA
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54145 /74145 BCD-to-Decimal Decoder /Driver with-Open-Coliector Qutput (ISVIAOutput) .

Schottky TTL High- Speed TTL Low-Power Schottky TTL | "~ Standard TTL Low-Power TTL
Package Package Package Package ’ Package
Device Type Device Type Device Type - Device Tvpe Device Type
C|P|Micr C [P |M|CF| YP! C| P |M|CF]| ) e C|P|M|CF e ClP|M|cF
SNSILS 14§ V2T | SNSc1es s 3 Wi, ‘
: SHULS IS SNTLILS R
‘ FMSQ1Ls Fias314as]C .
RCHILD FCMias.FCaas p P ¢
] MEGSCIdSs g
TOROLA t MCIISE ey
N OMSE ¢S K
. C. DMICI4S ke
UPS taCS 1 i | Wadics : B
— -1 SS¢1as e o
NETICS S iex. I Tzt 1434145 B
| .
MENS J' i SpFLLINT -y
i
JITSU - JeLsies [T 2Bes [N
ACHI ! HE74145.# HD555 [ “-P-s
SUBISHI 12LS 165 BN 1153145 ]
HIBA ' } : -
Electrical Characteristics SNS4LS145/SN74LS 145
FUNCTION TABLE
ysolute maximum ratings over operating free-air temperalure range 145
v vortace, Voc VP Opateg feed ~$8°C 12 125°C NO. INPUTS QUTPUTS
) fetetise ra 0C to 20C 1o € B 210t 2 3 « 5 & 7 8 9
voHage . Y T Sioage s =L5C b 150°C L L L T R
= 1 [N o 18 ~ " [ = L1 - L. - - L] H 4
recommended coereting conditions I T R O )
¢ .
! SNS5e145 | SN74145 | r I e R
IMIN_ NOM MAX LN NOM MAx {000 I S A S N L N TS
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1] [J st Lomon ol i W m om ;= e g
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