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ABUNAADS

ABSTRACT

This project presents a design of the long distance rain rate measurement telemetering system
via telephone line. It is applied for microcontroller with measurement tool will show the desired
physical characteristics. The tipping rain gauge will sent the signal through microcontroller MCS-51
with number 80C32 then it will record the results by comparing with the real time. After that it will sent
the data through computer by using the telephone line. Finally, the computer analyzes the data and
displays.



GRESTRY
4
1594

i 1 i
UM 2 MEYUATHaNMs
¥
2.1 M33ansanveseunaymsssnevesii
2.1.1 e ldlumsda
¥
2.12 m3dasruaniiely
v )
2.1.3 msfaduaTeelie
2.1.4 1850930903 1N3ANVRIAULULAIUNITZAN
2.2 myaanauadululasniiissaindu
o o d
23 msfeuvesvesa lulasasu Insamas
wa o o
2.3.1 quaniidvesyeda lulasaeu Insames
Y a o 1] d d o
232 MIsseAnianeia 8255 vesueia ulnineuInsaiaei
Y Aa o 1 d aa 4 -4
233 mydesed M snesaleada lugavesuesa lulasaeuInsames
234 winanswazlgiu
2.4 MTOUABS SHG
9} a da o
2.4.1 Tas9a319ns duIART INAYD 8051
242 M3AIVANMIDUMBTING
243 MISaMIBUMBISHA
2.5 Mysudsteyanuueynsy
w =1
2.5.1 8@318213152
2.52 TaluAY
¥
2.53 Wisada
2.5.4 ianga
2.5.5 MssudsdeyanuusynsurIU 80C32
2.6 MATFIU RS-232C
2.6.1 anysizyeIdyyIY RS-232C
2.7 msdeansiuais Inasms
2.7.1 msao Inssns
v ¥
2.7.2 MAIRUGIU AT
2.7.3 sou laslazean layl

274 Tudufums swee s msnuy RS-232C

p—

O N N Y N L Rk W NN

[ I NS R N R L e o o o o i i
—_— = O 0 00 00 NN B W e = = O



A
1399

2.7.5 M3fimuagaaaues RS-232C
U3 AERNILLLAYMIASI
A ' ad 4w s ¢
3.1 msideudevesddueiatuuesa lulasaeuInsanes
d’ 1 AAa o/ aa
3.2 Mawenasuesdngiueataluga
A 1 A [ g o 4 o
33 mstbeureuauAIaiasasImIanuesruiuueia lulasaeu Tnsaines
v o ' d -4
3.4 mysadwmisluvesalulasaeulnsames
: 9 2 4 Q9
3.5 mafiudeyauaziui lumsinuueya
o A -3 o 9 a4
35,1 fan 1¥lumsinudeyanasanyazuUByaINy
g [
3,52 mamudeyavedsasINIIAnueIH
g 9
3,53 anuaninlumsinuveya
-4 4
3.6 MyoeAUULINRsVBIURTA I IAsARY INaIaRs
4
3.7 TatiniavesTilsuns 80C32
4 o [
3.7.1 WadmniavesTisunsunan
[4 d o 4 iy \ (o
372 TadmiavesTlsnnsusunsueiamaainy
o o Aa Y
3.7.3 TeladnsavesTisunsunisaaasny DS1202
s o v o W ad o o
3.7.4 TadmiavesJilsinsuns s uAdeRINAgULI AAILANMININIY
o . o o 4 o~ @
3.7 5 TWasniaves Tsunsumssudgangynneiesiadasmsanveiy
o o @ R o
3.7.6 THadndavasTalsunsumstiuiindeyasasnanve iy
'8 v 9 T ° o
377 Tl jdaveaTulsunsums dedoyaninmizeaaai (RAM) T
LT TRIETH
d o v i,
3.7.8 Tadsiaves Tlsunsudesnts damaenwesaeynsamna 1 w1k
d o 1 v 1 ] o
37.9 TladnsavesTisunsumssaeyan A eANI (RAM)
o 1 19 o 4 a
3.7.10 Tﬂmmgﬂmaﬂﬂﬁummﬂa’f@yaaﬁﬂmmﬂmmNu"lﬂmnﬁ?mﬁaumma{
s o :a' o & 1 v 9
37.11 TadnsavesTalsunsuilg Tumstiuding, defoyauazuaasns
Y4 MSNAABIATHANIINARDY
A ' ad o 4
4.1 m3vaaeamTIFendsvasadueia lnlaineu Iniames
P ' o
42 nanesdlouTisunsuasvesalulasasuInsanesinziveudauain
o o 33 s d o
TuTasaeu InsaineinusensasAATAIUBIA
A v A [ o o o
43 naasamItieimeva A Bl AsATIMIAnVesHuieia luTasaeu Insaiael
v Y o A - o
4.4 naasamideveyasen 1duATeIRBNN AT
45 mama’mis'nmﬂum:v‘imuuamai’a'luhmauimmaas"

» v
4.6 HAAINIATUNINUAYBIUATBI IABAT 1MIanusaru

23
25
26
27
28
28
29
29
29
29
30
31
31
32
33
34
35
36

44
46
47
50



47 paaeansThauvesTsuasums IFauszuuiasanneanue iy
uni 5 unInsaitazunagy
ATANUIN
Aeanssulszms

1PAA1381999

52
61



MsvyUnm
2
1304

31 2.1 uamsnalnveaiaesiasasimsanvesdiuAIMATZAN

gﬂﬁ 22 IAssaTIMIAanaIAveaAT asiasATIMIARYBIAULILATUNTZAN

31 23 uraslaezinsunawesmsdeyaineaadedy DS1202 uuy ludids)

314 24 nrasuiienlaszunsives DS1202

117 25 naasiirudamunmnshanves Tulsunsy

51 2.6 urasmsdedeyanuveyns uisesihmsdedeyaiiazda

31 27 iasdnaesdeyaiignds hlammsdedyae

31 28 uaasnsisiiasududh heumida Do Tunsainda DOty «1” uag “0”
MUdIAY

317 29 parasmsiamisamith <17 as T ludeyaudaz Tud

51 2.10 naaamsinSanE <0” ashiludeyausas Tud

31 2.1 Lusraems 19 RS232C Wousegnzal

51 2.12 ndasaoded Yy 1uvesAABILL DB-25

. e ¢
517 3.1 !Lﬁﬂ\i‘uaﬁlﬂ“lﬂ’e}ﬂ!ﬂi ummva%’a‘luiﬁsaauimmaai

Ll

4 a @ o i o d
5'1]‘7] 32 l!ﬁﬁﬂﬂaaﬂﬂﬂaz!!ﬂiuiqnm@ﬂ53‘”1]3ﬂ@ﬁ§1ﬂ15ﬁﬂ‘\lﬂ\3?ju§'$ﬂ$1ﬂaN'I'Hﬁ']ﬂjﬂiﬁywl

L7

51 33 uaae9eIMsIFouABRGUBs AN 8255

é

“' é’l 1 Aaa o/ Al
31 34 nrasIsesMseuARBHgNLIBATA Iuga

G

d’ d' v 4' [NV o 4 4
518 35 nrasmsiteudevauRseasaImsanvasuiuuesa lulasasuInsataes

&

{ @ o v 4
3‘1]"7] 3.6 !!ﬁﬂani"l]ﬂﬂ‘l!!ﬁuqq.l@\iﬂa;ﬁ‘luiﬁﬁﬁauI‘ﬂiﬁ!’ﬂai

[

a o s o
51 3.7 naraseesmsneuesvesa lulasasu Insanas

&

515 3.8 naasTadysavesTusunsunan

[

A s o e, ad v
517 3.9 uaras Iadnsaus N1 TUAITI9INAILBIAAIAATY

«a

U7 3.10 naas IaissaussnisAaneny DS1202

el

1% 3.11 nerms admsavesms Suddannadussanaugumsinnu

%]

P 4 ¢ o o A [
319 3.12 neras Wadmsavesmssudaanuamaiesiasasinsanuasu

g g o &K

31U 3.13 naas Tafniavesms Tudindeyasasimsanve sy

.

¢ v

' o ar 4 a g
31 3.14 nans Tasndavesmsdsdeyannmizeaanir Ram) llduasesneuiianes

b.

1 o v (Rl 3
314 3.15 nans T isaves Tlsunsugesmsasniesnnaineyniuyaq 1 UM
10 3.16 uama Trladnsaves Tulsunsumsgmaeymmannmiasaaws) (RAM)

Py 1 o o 4 a 4
214 3. 17udas Ianiavssnsdedeyasasimsanvesru lduwaiesnentiames

10
12
12
13

14
15
17
23
25
25

27
28
28
30
31
32
33
34
35
36
36
37
38
.39



A
1383

: o 19 9 &L 1 v 9
307 3.18 naasTasnsanshauvesTlsunsudilslumsuuing, aweya
uaznaani
{ @ § o 4 4 ° a 4

317 4.1 uaasdayanadinh U wenesa 8255 iievhimsnaaing

a o A A o v A ad
51 42 nrasihvensaAmisudiuzdyanaiienadduin

a 4 4 7
317 43 naras demo wihverledlouTlsunsuasueda lulasaeunsaiaes

a 9/ ' ' oo 3‘
51 44 uaaanthnensumsileous1 viavesgunseiFunitiu

a

v v 14
sl 4.5 vamaninemsileuawuavesailnseiflFsualFananiny

&

1 r U a’ 9 -9
S‘ﬂ"?l 4.6 uﬁmnﬁmaﬂauﬂaumasmxwae U, !ﬁi’]‘u,?.l uagnal

é

a £y A ' A a A g a 9 ¥
31J°ﬂ 47 !!ﬁﬁﬁﬂu’m@!n@ﬂﬂuﬁ‘l U, 1ABY, 1I HaZRaNIUAUITEVIBILUAT

a

a o a a do o A A o A 3
51 4.8 nmmaagmgmmmumasswmmzmmuﬂszﬂﬂmmmimsmﬂmmz 1A39

&

k4
o

a o d‘ a do o A A v A
51 49 !!ﬁﬁQﬁﬂlu‘q;1ﬂlﬂ%1@u!ﬁﬂi5‘Y|ﬁ‘1li!lzﬂﬁ‘luﬂizﬂﬂﬁlﬂ\i!ﬂi’é)\ii‘l]&lﬂﬁ!ﬁ’l%‘;ﬁﬁ’lﬂﬁi\i

&

{ g 4 o { a Ju o
51 4.10 nrasmnlAsundasninaneadfielidygyaudnnivdumesing

[

511 4.1 uarasdieyaidadnndunsasnsuiames

[

i ) 4 g |9 ' o
51 4.12 narasntveueadaiieiinisnandaudaya lunieaa1udl (RAM)

u

31 413 naasmshawes Tsunsumsavdeyalumizonanus RAM)
Tagozlimaas I9aRUINARIY
51 4.14 narasmsvheunisaudeyalumissawdl (RAM) Taodhianrazuasnnms
fimsasaeusHarIuIIgNARY
a o 9 ' ° [ %
51 4.15 naraamsshaumsauveya lunuIsaud1 (RAM) Taoidluanzudsninms
finsaswaeusiarindi lignass
1 9 Qg @ a ad o &£ 9
51 4.16 neraswiiseleaBANAIIINMIININARY KEEP AIUAUMI UUNNTBYA
YBIBATINIANVRIAY
31/t 4.17 uaasmineusadaiielininadd BACK Sangdeyaim
317 4.18 nrmmshamnss A Weyaim Tasfuanizndsnniimaas waeuin
a9 a9 ~ o v °
tiadeyandesmsiTongriulumizeanusr (RAM)
3171 4.19 narasmsamnse s weyaim lamuanzndsvniimaasnaenan
et v 9 { 9 : ' °
hidiaweyanAsemsiongiulumiieaius (RAM)
i o @ < J 4 a
31 420 irasmsshamianzndanniSongdeymiuaiviouieoudd
< 3
310 421 nerauniasiasasmaanveru
a o A [ g
31 422 nrasgUnstimoluveuniesinsaiimsanueeru
a L4 : A [ g
511 423 uerasatnsai Tumsdhanmiimuaveunisaiasasnisanye sy

L

119 424 narasnsenamea TusunsuszuuiasaTimisanua iy

~

40

41
41
42
42
43
43

45
45
46
47
47

47

48

48

49
49

49

50
50
51
51
52



jU4.25 uaaantheeneumsfunInRTesiadas 1Msanvadry
a 9 [ 3 ' A'i Y
j1n4.26 uaaamTheendInsfusnInmSesiasas1Msanvesry
A u.)/l ' 4
71 4.27 naaanihnemsdsamesaeynsy
a 4 v A or A a
310 428 ugamihe Iiden ddeyaimidesnathidindeyaritun
A 9 4 g
J1n429 saanthveiile 1usunsulszuaanaseniitluns
310 430 uraamtheaiiledenuaamavesns mluguuudy
54/ 431 naraamti1981a391nnA Toolbar Communication

g

{ o 1 g 1 i 4
salf 432 nrastheenmsaaamesaneunsds Tnadeya

L1l

a 9 A o a e A a 3
5114233 !!ﬁﬂ\i‘ﬁ‘u1%’E)Lll'e)‘YI']ﬂ'liﬁﬂﬁﬂﬂﬂ!ﬁiﬂﬂﬁ@nﬂ?!ﬁ’E)i‘ll’Mﬂ‘nN

&

&

51 435 ueramihoevaizds Wadeya ludmenfiumesilaroms

e

4

L]

a

A A Iy
IATDNABUNIUABIAUNN
a @ 4 4 a ¢
31 439 eramihosvaiz fullddeyaninisesaeuiianeidums

4 { o a g Y
317 440 ueraszalns wlves Tadeyadis uinnvnReuiiume sAUMI

4 9/ 4 g Y { 1 [ a d
59§ 434 naaantheeriterden Tradeyaiezds ldinsuiunesiatemg

a 9 = o d' v @ & a Y

511 4.36 !lﬁﬂﬂﬁu'ﬁ]ﬁ]%@ﬁﬁ'ﬂﬂﬂ?!ﬂ@iﬂa'm‘ﬂ'lﬂmﬂi@i VAYYIVUIINIAT IABUNUABIAUNN
& 9 A A v o & A 7Y Y 9

511437 !l’dﬁﬂﬂ‘u1%91’1611“’31%95m’e’liﬂﬂq.l,ﬂel"lﬂl%'Iﬂlﬁ’é]»iﬁf‘]%lﬂ?!ﬂ@iﬂuﬂ'l\ﬂﬂl!’d’J

' & ) 4 a d
s1lf 438 nrawtheenissesu Madeyaveuniesnauiiauneslatensnn

52
53
53
54
54
55
55
56
56
57
57
58
58
59

59
60



RERTLIRERE

4
1393

{ o o o U t a
ﬂﬁ'l\‘l"ﬁ 2.1 !!ﬁﬂ\ivl‘ljﬂﬁ1ﬁ\31Uﬂ'l§!aﬂu!mgﬂ]uﬁ'lUWWﬂ”l
{ 3 T a o o [ a s d
ﬁTi'N"?] 2.2 !!?{ﬂﬁﬁ'I!&TT‘HQ@ulﬁ@;ﬁ‘ﬂﬁmﬁm@i‘ﬂ@ﬂﬁﬂlu‘wu'lﬂlﬂum'ﬂﬁSWﬁﬁ”NC]
= o ¢ o
AN 2.3 ﬂ'lﬁ'l\iﬂ'lﬁcl‘!’fnl‘ﬂuluai 1 MUUAUBALITN
a1519 2.4 guveansadu riihild ludyy i RS-232C
A o P 3 A 3 w 2 a 9/ [ 3 A o P
AN 2.5 !!ﬁﬂﬂa’lﬂ’ﬂ!ﬁﬂﬂ'ﬁﬂlﬂ!ﬂﬁﬂlu!ﬂ@iﬂ!ﬁﬁﬂ?ﬁuﬁ!i3ﬂ1ﬂl11ﬂﬂ§julﬂuﬁﬂﬂ3ﬂuﬂ

A15197 3.1 naasdumismshauesduieata luga

11
16
18
19
27



YA 1

unmin

~ o o ~ i = 1 L |
Tumsgailoningr dnvasmsmenmuessssusanmatu Huildedidgyesiann lu
=2 dy acd o & o ’ dw A

nsfinudiinazngsam s amng aulumsiudindasazmemssmmari e 15 luns

e T -~ 3 ~ J o~ 1 o -
wonsHanyuzan sazdlingmsimesssumatietfatu erfiruntsiannuiian, nmsia

¥
gamgll, msdadSananiny, myiasanamsanvess Hudu Tasezlimminenszuaumsni
a 9 dq 9o 1 a!
wnnssumiunlsegna lnusumai
2n v '

Tasssnil Idine una TuTadmedmnsuedie lulasneuTnsames aszga MCs-51 an

73 Yo A o e £ a3 9 P A o
tszgnalifuinsesindasimsanvesdunuuaunszan dsmasanudeyausnanuil wiseda
@ Y v A o
sanmaanvasduss Widygusenuuihmiadiudade llfwesa luTasney Insanesiiefiude

& o d d
yamait Blumisarwdr lumafudeyaszimufiudeyaifisvdunneis Tasldasuesade
o ¢ & < A, a o &
fuluTasaeuTnsamediomnisdmar luaswifinion uaziimsuaassauuseneadd ¥see

{ ' ° ' d o 1

ueaFdszumasieyannanieds wadudu i lumissanmswegndseenluIasld Tuduiludads
* 9 [ A o : o o 4 [ A
Amdeyaldduniesfudatenia tnfssfudaromeszinuaasnadeyai 1§eensanies

- o o 4 v a & A&
ABUNAADI i!'lﬂ‘u'uil'ﬁQﬁ%‘u’ﬂﬂdl’ﬂ!ﬂﬁSﬂﬂﬂ'li’]lﬁ?1$ﬂ!ﬂﬁllﬂﬁQNaﬂﬂﬂMT!ﬂuﬂi'W‘



YNN 2

N YUATHANNY

¥
2.1 msamsanuesdunanMIsvsuesii (MEASUREMENT OF PRECIPITATION AND

EVAPORATION)

2.1.1 e lglumsia (Units of measurement)
o o 3’ 3 Yo 3’ A -ﬂw Cio v @ P Aa
TumsTadwamirusiu IFadluanugaesihrufianaanludieisiiasuniisTasAa
1 qy 3 1 1 9 4 { [ 3 3 ¥ s} [
id@oamiehiniulifinssgmense Tuadulal vy Tasiusrjiilehvesihnds Aslwiiosideensia
: I~ v ¥ o v o Y o Y
ANuge (M3eanudn) veuiwy s nanseld liussiandsiaanugelanieazsiuiuuda
o o 3’ 1 sy ¥
dmsuarniwuaramnnla
v Ag Yo o > ‘q'slwlwdywﬂ‘an ' ] o Y 9
mizenlriad i lsiuegyniuiiiaily Nanwes maeuaivesiuauiriuges
] Aa a ° @ o : a a 9 ' 19 o 3‘
JalrlalndiAosds 02 Tafwas dmsudautiwy 10 Tafwas viatasnan uasisauiunn
' ‘e v ° 3 F v { o ‘Qy £ 1 9
anil seulviaIndiRes 2% vesswaudunsnua Tunetlsemaldniaeniatiui sufienar’ld 1
Ay a v v @ A a d o 1 9
WA WNIN 25.4 Hadwas Niugnaes
¥
2.1.2 M33a9193u1HY (Rainfall measurement)
’ v
2.1.2.1 19599323 /Y (Rain gauges)
% 97 $e ¢ A va g Y o &
usnFuTumsiad iy mamad Widuddaaransesdiatuludsema
a 4 =t 4 Y o
amaiiiall a.a1. 1639 1Teslszneudaonnms snsyuen Mduiuguinarsthnassuenilszina
P < B i =2 Y Yaao A ey 0o q Y o R VY o
5 17 1azan 9 13 AsN9 AN IAUINS s audsMIa o usaeatiunns 18911 1da089
e 1aFesdadusssualfdulsesriuilugimsnszuen uazlinsvdeaslilfssessunely
¥ ¥ v v ¥ ¥
vinavestesuihdumauen liddy ualieivesuTnansmhdniualsezegizniig 200 fe 500
a a3 a 9 ] o o o : v Y
AaruAesthivinghige dudugunaivestssessmivumeluaismny 1/10 vsudu
1 ] 4 o o 3 Y ] 9 v o Qs
Auguanavesithnsanisuen Taem lilnlssueglivinaduriugudnarswweahademouenily
g Qy Qy [ a ' o =1 ¥ o § 9 o W
8 43 6 13 1az 5 113 89191504 e lFd e lnufain msesiadui lFlszs1iuszdsuiiu'll
s Jd’ o o a 1 cz’d
AmvannuAndayasas 11iide
o v 9 0 q IV ﬂ A < vy
- yapuvesthnosauuenassan Jaghilvaulwiuuulfamsass auau
uanaiadssaudunuITUNIn
¥ v ' o ¥ v ¥V @ 1] '
- fesdiiiefivenhindaliindiRes 0.5 % nazilediievAssnsiieganea )
- v Yo o £ o 9 o WY 6
- demousndeseenuuy IMAuMINsTIsUYRshIduNuY mazean 1A lasi
Wiaadadunuiadnasldweauals tazuulaIavensoaesesetion 45
2471
v ¥ v
- daessumelumisvintuasnaug metlesiu lulmirussivesenly iies

VINIAIBYYU



2.1.2.2 M3 3 (Rain measure)
o Q" r At 1 é
msdaruadssssua Taoiia llieg 2 358e 1ufaneedianiisnaz 14718
Y ¥ @ £y dq ¥ Y A o a & o o 9 o
ussviangeia uhanashldmaiiuniala mazlidulszAnFusanisveeaad uazdesenisany
1 o g [ v 9 ] 1
arwnldiumiesiaduula vuaveudurmguinaweudmadesilaniwszne 13
o A o ¥ Vet v o g 4 4
vauhnoweuaiesiady uazdi: aarsianniwuanaaiil
{ [ P % < 9 A a
amadintis Buuudaaasdedtialidanu Taena lieedialvng 0.2 Sadwas naz
° < o 9 1 A A
fudnuAvesmnadestiounuidy13das drnzldaastiamnalien1das 0.1 fadmas Tu
ndaiie W ldsIndiResfiganase e IisanAanmaiund 0.02 fadwas iesmaudy
visani 2 Nadiuas
A o R - t o A A ao 9 2 o v
refiaz i lashigndsaniuinieq wistismaudutiss mdshinszuenudian
-] A A § [ :
asutugaldifoudinas Tumsassmnassdesieudimnli i@ lunfseie medssdmivuly
9 Y P g qy.é ﬂ [V a A A A
umaezlheglunuaueuan@amna sisiimeidlumsilastusasfaiiossnmsmien ievae
& a g Y v 3 ¥ d 3
Tumsliandaduamnanmiseuranvjddamsduiiogas s
o o v o Y [ o 4 t 4 &
TiussviandeiandaelidamTedagiimmns aadumu Twesha ediga
¥
a v ° ] ~ 9 ra
auii@a higath Famnam Bedrndesnng 10 liadwas SasiAageqavesmnades iy 0.5
Haduag
v 9 Y o Y dyal o Y @ o 9 k4
Tumsdadan lilus sianasdadl Srensomlaldsusums Sadasnszuenuda

Y a =
mamanﬂzaﬂumm

¥ 1
2.1.3 M3AnAuATeaile (Exposure)
o 'Y P 9 PR T o 2 aa a & A a
Swanhunezd I ludwiiiuegduamlszmsnils Tmslunsfaduaiesiiodszas
£ . a4 Y a £ A 4 et
MUY aSANge T IMdshieginaderdndszmaniy arnfasunlasmariiiumeunnay
1 v g v v Dy > J o o
wagau Ivgiihianmausewy delmiwusiu_ aszuaemalnavui i idinoudutesas uaz
ll o M‘ls‘o & 4 ' ﬂ a Y a a 1 '
nyzuaaIme lvaanih v ladnawmirimniuninnuiiueds Sastiaunauesusuasiiong
3 Ay yda 9/ ' a a J a ﬂyg ' o
Snurduilangatesnnanumiueisdetu aauus wazandvesaumuiituegiuaanus wes
1 & s Q'J J = n& o 1 é 1 A‘
aues Ml dnyay Taei lesiuAuseuq miesiasdiamils mmnhanazaImgesiang
[y A4 o ' P A &2 & 4 v A4 A a v 4w e,
v IATBNIABYNNUIATANUGIVBIATEIBIAIRgITasAUIUAUBnBt NIl duiiu Seduily
o a a Y v v d'l < v v cﬂy Y o
denhmsnfSsufisunamsasisvesaaniian daoiuthiedsls luilfeanifiarg maildns

A o A A ﬂ I ° Yo o My 4 a
AAANATDINBUUUBLIASINU ’d']ﬂﬁﬂ‘lj'im‘ﬂﬁ'l‘ﬂmﬁ'lﬂ'lﬂ'ﬂﬁlﬁﬂﬂﬁﬁ]?ﬂﬂ'"ﬂﬁu



2.14187893R945 1M IANUBIAUIVLATUNIZAN (Tilting Bucket)
A @ W dy 9/4' o @ :i &
1pTselasasImsanussdunuUATUATLAnt I¥IHelasns 1M Ianvasiuianasinds
- q’: 9 9/ o 1 = A ybl [ 3 nﬂ @ L a [ cl
amndaa Bnmeusneiais 18 nazdhnsaemamidaiiad ilfunissiudindyanafiegnialu

& Y ' < @
okt hish inszawiuindyanailondu 14

11 2.1 nerasna Inveuaiesiadasnnanvesdununatunszan

[ 2 9 A [ ﬂ’ S v -] a
nanmismimnldveuniesiasasimisanvesduuuuaunszanil lsndnmsdieq ds ozl
RN ) T & : 4 :
gilnsaifsesimbvly Sevziiaugauaziinsiuaslasainaveuuny fuazgnuisesniiu 2
v 1 A e 24 o 2 Y g A
dw vingai 2.1 WelidSananirudr I lushedssssh imse s udmmitalfinaniudumnziie 14
o @ B o -4 o [ a
Pinanmanugezshldtamnszan lldsdmas s dlesmbrsuduznszanndumndsfnnau
adudull Tasisessuszgneenuuulfimimanasin 0.01 1 Seweoape 1319 umsdiuld
' v A O w a o o ) . Y )
szozna lumsnszanaeanu Sanedsldaindsenlumsseadaasundmermaisuiufinna
A 3 0” & o & e y 1 - M
Tunaadslusrngzudilgmaszsamduiindlonld 1aTesianvviise lildusnadiduan
szl
a o : = oS e o a 4 : d
minseanvesisasimirusslinarlunmsdhsnfmiveudlszaina 02 Sk Werindud
4 24 a 4 4 sl @ A d < ° ~ a o ya w
Yinimunwnszanuaamine 1l vaziRsduaindilsentedinsfilaindvh WiRadaae
o J o ~ o Qo 5 & o s J LR
nadumazsthifledsudaduiusasmaanvasdudegifi 22 SsdasmaRanarni lideoe:

~ o 4 a A < o 1 -? Y @ 2 LY
tnney lsinminondu lunsdiitieliduanminnd 2 fneda Tuenseanminuing



Error

percent

10

8

6

4 Rate of
2 fall inches
) 3 6 9 12 15 18 e freur

31 22 uasBas M ianaIavauAT B IAsA IMIAnvaIRuILUATURIZ AN

2.2 msaanauadululasilesaindu
A a A v oA a A
msaﬂﬂaumaaﬁau’mq"luiﬁsnﬂmagﬂmmuummamﬂmnmsgﬂﬂau HAagNIIUan
A A =1 Aa 1 ° Y a A a 3
ﬂiﬁﬁﬂfﬁl'ﬂﬂﬁﬁu!Nﬂﬂi&’ﬂﬂ!ﬂﬂduﬂﬁ%u1ﬁﬁ]ﬂ"] ‘Vl'ﬂ‘ﬁ!ﬂﬁﬂ‘liﬁﬁﬂﬂu‘ll@ﬂﬂﬁu!ﬂﬂ‘i]u
A A A a A A A [ <
!Mﬂﬁ’)'lllﬂ'l’)ﬁﬁu‘l]i’)\iﬁau’J‘ﬂﬂQ‘lNTﬁi!'Jﬂllﬁ'lfl'l'JiJ'lﬂliJ'E]!‘V]flilﬂ‘].ﬁlu'lﬂ“llﬂﬁ!uﬂFh-l N1TaAN8U
& a . [ d’ a A A A Y o
!u@ﬁ%1ﬂﬂuﬂ$!ﬂﬂﬂ1ﬂﬂ1igﬂﬂﬁu'ﬂﬁ%ﬂ']uﬁﬁu °lummwmmmaﬂauumaﬂm ﬂiﬂiﬂﬁ!ﬂﬂ\iﬂ‘ﬂ‘ﬂu’lﬂ
2 &4 A 3 3 A &4
M@Q!Nﬂ?‘ju Nﬁ“lli’)\?ﬂ"li!.mﬂﬂi5%18!N@ﬁﬁuﬂ§&"ﬂﬂ!uﬂl‘luﬂ’ﬂzﬂdﬁ'nfm"uu

o o 4 4 a3 ' i da a
sEAUURINTTaANE T Y Mvesaauiiasn Al uazlid N luguadliaamasiav

100 mm/hr.
4 : R ———== 16 mm/h .
L | — el >~
3 L r e
E ¥ 71 =4 4 mm/h
el /D /r
% 1 \ - 1y {1/ = 4 1 mm/h
‘ e Z
% 0.5 7 Z 77C > 1 0.25 mm/hr.
- 4 S = ~ P e
> Z NG
S <, /LAl | 70 A1 UL oos Fomd
2%, o < -~ = 3:71 = e )
£ 0.05 A=A = T
< 750 V7 7 v
,/1 Q"’E ;7 7 {
0.01 < A A= ;

3 5 10 20 30 50 100
FREQUENCY (GHz)

Attenuation in rainfall of intensity as — — — — Attenuation in fog or clouds as
0.25 mm/h (drizzle), F:  0.032 ¢/m? (visibility) ) 600 mj,
I mm/h (light rain), G:  0.32 ¢/m3 (visibility = 120 m),
4 mm/h (moderate rain), H: 2.3 g/m? (visibility = m).

16 mm/h (heavy rain),

ne O @

100 mm/h (very heavy rain).



° -4 4
23 msTuussuasa lwlasasuInsaaad

2.3.1 auantiavasueialylasaeuTnsaand

23.1.1 Whlasaeu Insamesaszga MCS-51 Tasld CPU 1wef 80C32 hamudi
A daaaniin 11.0592 manziEsey

23.12 Werumiganuiuuvesald 2 dumds fe 1Wumissarud lsunsy
(program memory) 1% EPROM vna 32 Ala'lud e 27256 ifhumiasanudweya (data memory)
1% RAM v 32 A2l 1wed 62256 ansouuasieya 18 Tas S umnedAidon

2.3.13 Inesaduna / enima wed 8255 $1uau 1 42 (24 Tn) dmivdeldem
Meusn

2.3.14 impiaueada dAmiuasdelsuiuneaiduuyasniuasn

2315 ThwsmuBeudenuuaynsuiy RS-232 1Emuss MAX232 dwiums
Aehiuinseenefiames

2.3.1.6 1393 28nvden Inilwed, mweion / arnisisa 14dwues MAX691

23.1.7 1995 RN IR 1939 (real time clock) T¥8mues DS1202

232 mIsewdumuInesa 8255 yeausia lulasaeu Insamas
1 v ¥
8255 1iuFmmesanuivuuSuftaulFiuann dmsuesaiildnesa 8255 S1uau 1 éa

o 9 o o 9oy o 4 - = o v o aiy
NIHU 'm!ﬂ‘ll‘ﬂﬂiﬁ 1111111]81!”]‘71 / P1NY 03 24 U4 ‘Iﬁaumlmmuamm AU

n83A A SMNUMBAIATH 8000H-+00H=8000H
Wasa B FMMUUIBAAS T 8000H-+01H=8001H
n93a C FMHUAIOAATH 8000H-+02H=8002H

aoulnsameinesa  @uiseAIAS @ 8000H+03H=8003H
neunoz I TuNesa 8255 ezdeeminanmualuuamsiiamwemesa A, B uaz ¢ 1

- . : 4
dhusuwmiSereniyn Tasimsdous asuTnialda lilfineuTnsanesa

233 maddumimesa ueada lugavesuesalulasasulnsaaes
o o o 1’ [ ar
vasalulasaeuInsaaed sxlineadanesa hdmiumsasidiulasansodadniu
n Yo m 2 o
usada Inganuusenmminldiuf Sz lfundygrausiona 14 v1 vazdmiumsFauueada
¢ O a o 1Y d o 4 ' Y a o MY
weFAIIU 9ziiniadalees Wnuy e luTuim Seeseinmia@ouTsunsui1dde Tasezues

- S [ Yo
mudwmuaaie aglladel



HRAIAT T Sruazveamesaiande

8100H Smiudouds (RS=0, R/W=0)
8101H dmsudisua 11319 (RS=0, R/W=1)
8102H dmsusudeya (RS=1, R/W=0)
8103H dmsuemdieya (RS=1, R/'W=1)

U 4 A a A ] v ¥ Ao Y 1

mse A meagauuuaenain svawsameniulaq 1l Taslidnaudasnusde

o o Y o iq o 9 o 1 o A

s sHanazsauDssamudesns mazmedyananly oz lduuuRsaiurue szuanaieiun

v 3 o g 4 A o ' A o o
Tﬂmﬂsmmuu AMTUHURNAVVIABDUBDILIDAHANDIA %‘Mmuaummumq 11'

234 WRnMIA19T WAz nu (OPTIONAL REAL TIME CLOCK & CALENDAR)
3 o ) Iaa & 9 9 o Yy A
dmsums Iauszuylulasasu Insamesatnanfeadesds sulludssiieslu
' o 3 a A & A v @
duiimiduninuainss Swesaldswues DS1202 TasAeslufuginsainiousmiiss
d { o @ v ° o v P 4 = a e o
dnteaasidrgde Tudesimsilfuuds Fudlessluninuaniededl desdlizn DS1202 uag
3 ~ a ~ :‘A 1 4
MAX691 52191985 anaa 32.768 Ala@s s LaguuaIAes dlTeNUN DS A
Ds1202 Yszneylilfswinuaaiess / Uy nazmmdadnusu vuia 24 Tud Hnsdu
4 v A £ S v A ~ n I's o 9
wasmnudig lunuweynsy Tasloaamos 3 @uae Y15, WIBURN /1@ 19UN (viuvsya)
[~ g
1A IARBABYNI L (serial clock)
¥ ¥ r
ndaaesiscnuiiizaeid i PL6, P14 1z P15 vesdfignudidy iiledssniansiy
J 9 t a eer ik ay 18 o a do A AaAq sl A
ARLABIB IURMNATN T 1e N BN lndmiv it weeiinasig SHgaTnUsunTe
vy a 9 4 3 ' o W a
smdeyavenniint1d 2 354s ludisaaznaislud Tasnsaesdidfighesds luadida 8 Ja) 10
& P ' ¥ = A a v ° v Yy v =
DS1202 evenlimsuineiimsisunses uMINm NivuR wMUIaZAIAeYRYa TuuusA
o o A LY o a a 9 a a w A‘ °
Masaaaeny DS1202 ﬁq;mumwmwwmzi‘luamn 1 vindeneynsveziiiudana Memms
P} 9 9 o =3 o 9 ~ 1 A I's 9
Wendeya Tasezlgdygraeden 1 gn dmsuvsya 1 da daunaunn / eminm {ludeyasynsy
a A B a P 1Mo ’ FY) a a A 2 &
Tasazidusunmilenmaiouuasifuemiymiienmsan  TasteyaNzdounies oz

91ndia 0 tazaudloiia 7 Awes luddids

_
o @=L LT T T T T L)

1 ' 9 4 A 1w «
319 2.3 galuaas laszunsunawesmsdadeyaiiedaseny DS1202 tuuTudiae)



A o o ' t a
AN 2.1 ﬁ']ﬁN!!’dﬂﬂ‘l'ﬂﬁﬁ"lﬁﬁiuﬂ'lﬁL%flﬂ!!ﬁgi’]Tuﬂ']u'lWﬂ')

COMMAND BYTES/DEFINITION
REGISTER | FUNCTIONICOMMAN | WRITE=W | RANGE REGISTER DEFINITION
ADDRESS | READ=R | DATA | 76|54 |3|2]1]0
(HEX) (BCD)
0| SECONDS {80 W 00-59 |CH| 10SEC SEC
81 R '
1| MINUTES [82 W 0059 | 0| 10MIN MIN
83 R
2| 12 HRS [34 W o1-12- | 12| 0 | AP|HR HOUR
24 HRS |85 R 00-23 | 24| 0 |10|HR
3| DATE |86 W 0131 {0 | 0 |10 DATE DATE
87 R
4| MONTH {88 W 01-12 |0 | 0o fiom MONTH
89 R
s| /DAY 8A W 0107 | ofo|olo DAY
3B R
. 6] A¥EAR] |[8C W 00-99 10 YEAR YEAR
' 8D IR
7| WRITE |SE W 00-80 | WP ALWAYS ZERO
PROTECT [SF - R
MINU

= o =] [ a aa aa 4 a a
wiimsvheuaauienlaezunsy Asgii 2.4 Taelinivames, aoulnsaneun, seasa
I's a a 1 P A [ o EY
el INWMNANTY HasHUAINIAIIBY msButuvesms demudeyassasziimihiae
- A o ¥ A aa 24 o & o & 49 4 g
3 1 naz 8 da il luiniSmmeiswsihmsmlasiueansauazaia Taghuayaiiily
a = Yy A J 9 1o & 1 ' a
sunmezithuuveynsuly 8 Uausnues 32 Yugshimadh Taglignishssumsem/ o wiia
-&’ A Y o [~ A ‘3 o o o v a aa o Yo 9
intohimsannty 8 agenusn wzfatunnzezimaslyfeiniSmass Tases lsnueyneen

A a ' A v Yy A a a
1UBUNTBIU ﬂi@magﬁﬁnﬂlguﬂ'ﬁﬁlﬂu



32.768 KHz
|
Y

X1 X2

OSCILLATOR
AND DRIVER

e .

S P

INPUT SHIFT
REGISTER DATA BUS

p— COMMANDAND [
RTS CONTROL LOGIC ADDRESS BUS 24 X 8 RAM

5191 2.4 niien laszunsuyes DS1202

24 msdumesing

Tﬂﬂﬂﬂﬁuﬁ'ﬂums‘lﬁ'u§msn‘s"ﬂmnﬁnqﬂniﬂfﬁuvmmzmﬁuwhaq yosszuu lulas
asulnsaiaey ﬁﬂﬂ“"l%'msmi@ﬂu‘mszawnmﬁﬁmumﬁ'aﬁsq%ﬁmmmmsaﬂﬂ'@ gt
aﬂnsmuuq a2 ldideanismsaaaalag & oma et iasnalunsszuiananaisli Tasnlm
sz Toal msu1mﬁuﬁmaamiaumaswmmmmﬂumsmmumsuuuaﬂmmmﬂmzmm
msmnﬁuaeaamamsaﬂmmmmwum s mmavnlvaaanusudenvesTusunsuaslded
@Iy mmmﬂ'lmﬁlumwmmaﬂﬂiuﬂimmms’mmmmﬂm'lﬂ

aﬁaamnﬁﬂym:mssawamiaumasﬁwmmqﬂﬂsmmamﬂnmm'lﬂmﬁaui‘nsmaaé’

a’a’ a J 2V ol & v 1 =3 @
sansanavuldaasana 'lmmmaﬂszmamﬂ'ﬂsuﬂsuaﬂ"lumuiﬁmaﬂﬂsunsnnmu Aq

v »
@ 2 o

1q 9 ad 2 [ 3
shuite Tsunsugndumes Swa ﬂmmmumsmammmmag"lmai%au'ﬂmmﬂuu"lﬂﬁs
ﬁauimmaas%maummseumassmuu uawmnqn‘lﬂ'lﬂﬁuﬁumiﬂszmawa’lﬂmﬂmﬁq

a mwu Q?ILN N E]l?ﬂ]ﬁ AIABNTI aummswauu “lN mmuwamﬁlﬂﬁmuzmims ’ﬂllﬂ'li aumas

SmdmeguasaniveslulasasuIng aelasunasuazndulhfuganziruilng



10

0 - o
snmi ldsunsugninanae

v

munafiAndumodwd

Tisunsusdslszusana T Tilsunsuiuiiumsan ldudenn

$ o 4
fingn ldhaudu

adudmvesTlsunsudesnoumuoanmsdumaindg

4 d o
1101 2.5 naashiudaumummmsinuve sldsunsu

& a o 1 1 2 1 § o a o oA 3 1 dy 9
nngUsTanlnAezshnuedislaedeniiseg iisiinsdumed snamaluduLiozngaa
A & N . ' ' a a dw o A
Wissnn llssayesszfiinmsniz Taa Tl luamvesTalsunsugesuinsdumessng e
3 n’ [l e 'Y ° ' A ¥l ¢
dadunuuTdsunsugesiindateas Idndulivhanumfidisegae lal

o @ { o a a do  Jdo 4 9
msmsmﬂﬂizmmmﬁmumum**?mfh’i'mﬁmsaumasimnu'luiﬁsﬂauimmaas 8051 T

= U a' Qs a o dg LY a do o 2 dd‘
Anfnspumdsinvesdyanadumesiudiu 1dun duyaadumesindniousn FauNINNN
A d o 1 9 o o [
vsusenilnsaimgusnlasdye srudmsndeuves lulasaeu Insames dmiy

k4
o a [ LY o d
doanadumes suama iy wiflumsaddyanunmsenieluveslulasaenInsamesies

a o
24.1 Tassadamssumeisnaves 8051
a () a v @ { o
nnuminmiassadeszuusumeisndues 8051 Tugdl aasldwundya i
= S o oan 4 Y o 9 2 Yt a °
MIBuAeIHg 8051 umatuldMdnyazammdeya  Tasszimulanannsafiesimua
Jl a a a A rq Y a o & 1
Aenifiaduseu (wie suudia) nazihu (e Amaitia) hildlimsSumeiindudazilszinn’la Tas
o = { A 2 o 1 a 4 ycv
ansmuadavesdoyafinsrlesseinesegmoluidames TCON uag SCON wenvniifell
o " A an d . 5 & o Y a ~ o a d o aa
duvistianehi3smaey [E (nterrupt enable register) Foviminailounuihuaing ndnife
S o o = do &’ ' o a A @ o o a
Fosdudyaadumedindimun Tasmnhmmualifunsifedumeiinduds madmuaia
A 9 A A v a o JI4d ' o J o o Yy d
revhuniedusenvesmazaumessnanee hitinalan 1Aatu uenviniinmlugdwaasinmiu
Y ' o a o 1 o o o [ a Jdo
Fohdygnusuaedindudazlsuansiannsaiimua szfuanudidy vesnsdumesing 14
o -~ s LY A ; * = :;., [ ] 1
2 fnvuzde seduaTd Ry ganTed1 nanfde vairiimdslssuanaesgmeludiuvesliiunsy
1 a a fo o o aa o o o =1 v o
desuimsswmed avesdygnaiifiszduanuddadag Aernegndademazlilihlizuann
o ~ do & dat o o v 9 ' v Qs -~ ] o
vesdyanadumeiing flszdumimdnygnnld uamnduihidygpadunesinanszdy

v o v [ a =1 ny 1o A [
anuhsgmswRsIfuLd fwrdesse liadvdumsdzinanaiiduiiunisegneu



1

242 MIAIUANAIOUMABT SHA
9 Y [ a da o o A d. a A i
anTasea19aIumMI AN o UIRNBITNAYBI 8051 aFunsesmuaIaenedusaunse gy
=3 a dou o 1 [ 9 9 o v a an d £ a
g8l 1ﬂuﬂ1iaumaiswmmuﬁazﬁmmm% Taglemsfmuasavaslianialu 5omaes IE 339U
mutu'mqs°vmaumassﬂﬂiﬁasquuﬂ (uw 7 iz sumesinauaazszianla Tunssin
n‘muﬁﬁwenmfﬂu 1 1ﬂﬂvmwa%uuﬁq1uwn1ﬂaeﬂ1sauamﬂﬁumsaumasawmﬂﬂw"lﬁ Tagag

2

ﬁmmmsmﬁuﬂimuﬂauiﬁumsamﬁmswamwmimﬂﬁwﬂau muwawﬂﬂmiﬂmuﬁnmwa

Euﬂammuda:ﬁumasi”wﬁnwamu'lﬂ

243 MIsAMIOURBSSNA
A A a on’ag O’QOO"C{QWQQ Y ¥ a8
1319315 DUIRBI THANAUU YaTasaeu Insamesszhdmdanmasdutiunmseg nunuase
&' o = ' o ] o o A o 1 Yo a t ° 3
mnuu%’aawmmsmiumﬁummuamﬁsammmﬂw“mmamﬂa'lid'hmnsnmmmﬂmnmmmﬁ
o o ] iy 9 3 9 ] o ]
ﬂﬂﬂmuﬁ'li"’!mﬂummn ua“ﬂswTﬂﬂ‘lﬂmmamumamﬁiﬁ?\Tﬂﬁminmuﬂ‘lmuuaumsmm
niteTaosa Tusa mxmmmsnnm HOAIAT AVBIBUIARS TNA (mterrupt vector address) #90z@R
mseu Tlsunsygss (subroutine) m"nmmu@)mﬁsammu‘h 3500731 Tilsuﬂsmaammsau

do o
IABIINA

4 o 1A o d 3 a s o1
ﬁ'lﬁ'l\‘i‘?l 2.2 uﬂmmxmmeumaé’iwﬁnﬂm@smmaqmmaumaiiwamm

uvdsiufiadanadumesing | dumiseaasd (grudunn)
AumBIINANIIURN 0 0003
299351/ 3V3A1 0 0008
Suimes sNAMauen 1 0013
239571 / 3uan 1 001B
293 udeyaeYNIY 0023

25 misvdsdeyauuuaun

mssnﬁwayaiﬁam‘lﬂuu Yoyann9 umzﬂﬂsnmamaaﬂ‘lﬂiunmmamu UM
puMsension deyandlumilganui mzinnﬂ1isuﬁwaua‘luaﬂym°m1 “msfudedoya
HULYUIUT

ar xa'éy ' < Y v 9 a P 2 {' v 9 a a A

Amsvlufitiernannemssudeyadnduvuvile Fatlumsasveyanasuanung
° v Y 9 [ a = [ L3 [ sg.nd'l 1 - [ ()
yimsdedeyandeudunniialunanfentiu mssudeeyanuuiingen “misvadeyanLy

BYNIN”



12

SERIAL DATA
TRANSMIT
ONE BIT
AT TIME

10001100 —— »

a 9 & ° L% s a
gﬂw 2.6 HAAINIT AU yaliuuaynIy HIVENINTAIVBdYANASUA

o o v 9 o < 91 ) a3 1 ' =] r 9 Yo
ANIUMITIVBYANVVYUIUUU DIUNINVSUANINLITITINIBYNINNATY nanedlsdruau
r 0 o t o alay 4 9 v to
aelumsderudeyaitiisnumaniunveynsuh dmddesa lasslumsnemeTaglis
[ o ' 9 o 9 a a [
ﬂuuazmﬁms aﬁ%aummﬁiy,igmummumuaunsu%nms ‘Yl'lclﬁ!ﬂﬂﬁ’l'mﬂﬂ'ﬂ’ﬁ'lﬂjuﬂﬁ5‘]]?(\3
' b Jr @ 3 ¥, o £ a A v v 9
rhudeyalade dniulumsdsriudeyaluszezmelnag inesinenlsmsdseyauuueynsy
A 3 ] ] v 9 9 I~ E Y 1 9
l‘Wi’]aﬁinu’Ju‘Ui’Nﬂ"lﬂﬁ\i‘Nﬁ]%‘lﬂﬂ‘h‘lﬂ'liﬁﬁﬁﬂ‘lﬁ]'lﬁlcluﬂﬁ?'lﬂﬁ1ﬂﬁ\ﬂﬁiﬂﬂ DIUUNMITIVTIVBY AUV

cay Py v 9 ' @ v 9 v a
HITUAITUGIINUASTINAINITTUVAIVBYAUVUYUIUBIUWNNATY

> =]
2.5.1 9A31A3133 (BAUD RATE)
A do o a £ o 9 3A A 9 £ Y
FendaapnndanialumsSudsteyanuveynsuiie aaudnlslumsdsdeyaseesdes
v @ Jdo ' Ja o 1% v 9 A ilcg‘dd' ~ ' 53 <4 55 2 a
FuRus nusesregdnsaiimsSuuazdsdoya Ao lsiiivesonn “oaanuEY” Bl
=3 o o et ° a a S Y ' A 1 9 o d A '
anumngds “sasimssudedeyaitusaudaly 1 3ni fnnduaiesdlgeasanusanli
v o do A o ¥ g o 9 o\ t 8k a a 4 9
dniusueseesuudafazin ims SudsdeyainamsAanaiayy 14
o v @ a2 2 A\ @ 1 y,
Taon lmwessasianusatiuaz Iaiaee asre 11liide 110, 150, 300, 1200, 2400, 4300
r VY v
1az 9600 dasiadudl dmsuluniiszanudndesmsfiezdudeyatuveynsudaoons 1200 baud
a T a 1 1] & 1
(2400 Dadaduid) uazdeyadidesnsdede 0B2H ie 1011001B Fustansadfivzuaasldlugy

s o ‘:‘
vasdyaIMAzUN 2.7

DO D1 D2 D3 D4 DS D6 D7

<+
1/2400
8 X 1/2400
B — i >

1M 27 namadyguveaveyangnas Tda mmsaadyuy 1w



13

3 t

a [~ 1 a 4 (Y a £
nnzi 2.7 Winlahmnunhevesdyanavewdaz nusliawmny 1/baud rate UM 9
Qs 3 Ay YN a t A ﬂ;’f o 9/ 9/ ' a A ]
ansaT IS Mdsans 1¥Ae 2400 dageduiiu wihanuaihvewaazianezds law
' yu o ° { [ 1 v 4 a ()
aedstiin s ensaieednanafizdeslyuns sy dfeyanaazlug (8 ia) laminy
a a 1 I~ ¥ o a { = 3
8 x 416 TuTas3ud n3e 3,328 Tulasiud e lsammiiedlesiuanuianaiafienanasuld
2 a A a1 s Y A e v Y] A A o
safimsmudiaaie adliTuludvesdeya iesislumsasindeuaiugnassveseayainiessy
Yar My v oA A A v d ::?9) by o 9 [ 9 A
185w el ldmnsaaaiuileminianien mariidnlduds sz limsdeiudeyalianugn
v oAt { A yd a A . a . a Qy
d03 100%) dwmsudaaie Nimaduniinfe JaiSuAY (start bit) Uanga (stop bit) uazlianiia
. Ly 2 o ' I 3 ' { @ 1
(parity bit) FaezinWeyaluuaaz ludnidsesn liiifisnnnd 8 Ta naznalFlumsiuddeya

d & ¥
ﬂ%zﬂ1ﬂ%uﬂ1ﬁ1ﬂﬁ?3

2.5.2 fiasua
1y & 6 4 9 oq9 d o ¥ '
Tumsdsrudeyanuueynsuil dufluiiezdesihlitgilnsaifeziudeyansiun
Ay & A g 4 o 3 aogﬂéwsw a ' ) a 4
deyaidamiususuiiala dulmssuiluiiszdsunudeya 1 ia asldneumireyasieiee
o v ' 1A a a 3 A 9 v d o A a Y
Famsals (Myaseunsuazaeiia Do Miudausn uagdla D7 Suliagae) unfedimsmudaiia
9/ Y a ) Q a qu A A @
T1knsnvihiia Do Vet tazFandaiid “daEuau”
9 4 a A gl A "y S A ¥ da ¥ o o
wihwesdasuduiivennne: 15lunsveniweyariusuaunlands g
! v A & 1 1 4 v 9 1 o
swiudanga Faznaadede i) Wevsslumsusndeyaudazgaesnviniunazaiuniieves
¥ i1 T
Tatiszihnuanuasesiaoug Tudeyahiezds (D0-D7)
4 4 i @ 4 wm Yo 1 o v )
iipginseinzdseyalidmesa lulavms dsdayalag eeniniu aedsvzeg
A a ' . Jd ny & A 128 o 19 a J d'dy ag ¥
TuanngiFonn “nsane suluaanzhhiimssudeeyalan mavu lunitiseauydly
4 g r Aa TS a v oA A 9 dy ~ a Y o a d Qw
s ansvasmeduiiuasin 17 dasuauitzimsin i linstnfiasdunuasdnvesnian
[ A’J aayn A 9 IS a
aaiulunsaifi Dasuduss taesniu <0
o v Aa A kY c:‘ ~ Y v Qs =y 9 [} " 9) ~ ]
dmsviasuduilasianunnamii 1 Daveseya iwu lu 1 davesdeyaiindueram
o a A a A =4 [ [ - a kY {
fu 413 Tulastiund dasuduisziinnunhsvesdamnusiny 413 Tulasiumaie Tugdhes

¥d & a A 1A ' ¥ ' 9
maasldudedasuduimud ldneuwinlsya (neunii Do)

MARKING Do D1

START BIT

MARKING Do D1

_——

START BIT

A a

! A a A ] Y a i o &
11 2.8 naasmsmudas udud lineunthia Do Tunstinda Do “1” uag “0” amdidy



14

4
A,

2.5.3 W13A1A
Q o A qy o 9 a LR o 9 ' Y :{Vlww 9 o’: =1
dmsuatiszimihnlumsvenlidausudeyansiun deyad ldsudnumiuiianugn
o A v 9 A ' A v & g a A ' a gy 1
Aeunilounudeayadignasesnumse i (@udinasasivasudaiies lunuarudanaia uanhi
¥ v @ dAyve ¥ A ) Aa 4 o 94 Y o
Tomnsanundeyan 1dsuiinnilezgndse 100 % ) Tashiadisziminlumsvenliaiusude
v a v ' Jgdo A‘a'idj A v a3 ° d'ﬂy o v a
yanswiweyadidsesninlunsaz ludiudswaudaiidu 17 sgiiudwaud 1udu dmsuda
v k4 ¥
i lunsasieaeuilisonil “wisata”
M"Ady ' LRI éndy ﬂ ciass d“”cyg te Y
wisalalivzgndeeanin lnsginsaideeyn Fedatieziilu <17 wie “0” Mudusgiude

a

v Yo 1 P/ o A‘:v A Agd'd 9
yadaeagnesnuuy (Tlsunsy) Biiudamnialudnuuzvesmsagnse wisan sndas

yafidieenin (00-D7) Mitdmaudadidhy 17 Shusnugnied nazdsiuediuanseiiudsde
14
TunséifeunsaiyudsdoyageenuuuBidithmisag aUnsaddeyaszsimsdemsa
Saidluaetn <17 sen il iWedaudadith “1” vesdaya (00-D7) Whisniand 17 nagazvhnisds
wisadaithiaedn “0> ilesnaudatidy «1» vasdoyaifiusmang uazozithi <07 Tunsdifidh
Fuad ‘luﬁﬁyﬁ)zﬁwﬁhqﬂnsafgﬂaﬂnuuu*l%'mm’nm?ﬁyﬁuam1ﬁ'mn1s?ﬁzda%yaaaﬂ‘]ﬂ1ﬁ
fudusudeyaiiudmiau 2 Tud e 54H uaz 55H

¥

4 v 2 o A A a3 ! o © v
idieisdsiaya 54H san 1l ¥alisaudaiuiiu <17 hiswoud dniulunsdiialnselde
q ° (] A, ya a 4 ~a 1

deyanszihmsdsmiadaiiuasin “1” aeenindls mez ami “1” vasloya 54 39
Y A‘}’AQW{]‘: LA 30 Ad‘ﬂ ””3{'n !vslwz
nuniadauda laitudaug daudeya 55H wuswsudaiiu 217 uiudwaugegudanniy

i -3 i ada & 1 o o a { [ N
ginsaidsdeyanszdamiiadmiiu <07 WMauduTudeya daluzali 2.9 sazzali 2.10 dmsudau
Y & A, o d @ ' e a
Sudeyatiufevhmsivdeyamudanzasasudyaiadt Suaudaiiily <17 vesdoya sau
Y ada & ﬂ o 1A (- 1 ﬁ o ag R Ay Yo Y a a
Aunsadauuiuimaugnie li Svndntluswoudtuaasa Jeyaiildsudnniinnudanma

aag ﬂ]nflsl vyﬂ, r v Y g Aw 9 9 \1
NAYY (140 13 l@rNgAIUI DU HUITUIUHB YU YYANIT UV IS NABUTUD ‘lJ)

D7 D6 D5 D4 D3 D2 DI DO

U599 Almy O bT¥ 0 00

DI D2 D3 D4 D5 D6 D7

MARKING
<« l«»f
START BIT EVEN PARITY

. . ¥
119 2.9 narasmsmumsaiihy <17 adlludeyaudas Tugd



15

D7 D6 D5 D4 D3 D2 DI DO

o1t 01 01 00

DO DI b2 D3 D4 D5 D& D7

MARKING
b <
START BIT EVEN PARITY

v y V5
511 2.10 nrasms a3 AN <07 aslludeyanaas lud

Ade v m A & QA g 1 o ' o adt A dg v W
Fenddaendmiisiae freilnsaldideyahinmsdiludnuusming vieanaw duudy

o o [ H r 3 y 1
fayafezdeshmasuludnsugnsaddeyadas wulunsdifgunsddeaeyahnidedaya

o ad o Y 4 @ ) w ad 1y ‘?.]‘Ny
udnuaizvesmiag ginsalsudeyanszassihmyiudeyaludnyusyesmiagain iihiau

254 Uanga
o A { A g ¥ a o a
dmsudagamenmudh il ez unsasswreugadugavesdeya daflvzgmiiud
¥ ada ¥ do 9 a i a dd ' ¥ Ao d a -
Twdsmniada drednseifudeyadinnsaslinudaiituaasi deyanlasudnmiviinnuia
J’ [ J o A d { : a §
nmanavy dmivdangatienisumudaiu 1, 15, 2 §a018 3190 2.14 senaasdeyana 8 Jan
t a9 PO ' an v a Aad v oA a v & o
dufisedoya 8 Taniniu udewaziilans 12 a (ydifidedangasenn 2 a) Aniu dusnhms
k4
d98208a51 2400 BAUD 13192des1nm Tumsdenanuanhiiy 12 x 416 Tulasaundi wie 4,099

Taadu ity 3328 luTas3und aenduaa Bluasudy

2.5.5 MssudediayanuveynsRIY 80C32
dmsvluTasneuInsames 80C32 annsafunazdsdsyaniy Universal Asynchronous
Receive Transmitter (UART) titiuviggmand fidnnsadengihnlumsiude 185 4 nuy

dwivlulasssom lAidenldmTvnazddoyaluTuua 1 Tasdeyahivds 1 ya Juwa 10

iia
faisudu 1ia (aedn 0), Tadeya 8 1a, iavga 1 a (@80 1)
[9 =1 [ a a 1 a P=1 [V =1 @ v Y
uazsasmamai lumsdedeyaiiautu 9600 dadeduri Tasdaninaunislumsiudade
yod e ldnnauns

SMOD
2

OsillatorFrequency

BAUDRATE = x
32 12x[256 - (TH1)]




16

4 v o <] U { 9 ' 4 o '
aeh 2.3 Huasasianu e Aldtunnnazueniemnsa ¥ ldnn Inshues 1 ed1ls

A C4 ¢, o
AN 23 miwms‘l%"hmmas 1 MUUaUsatsn

BAUD RATE Ao iin Tnires 1
Asaaea | SMOD C/T Tnua | s1#1¥Inas
MODE 0 MAX : 1 MHz 12 MHz X X X X
MODE 2 MAX :375K 12 MHz 1 X X X
MODE 1,3:625K 12 MHz 1 0 2 FFH
192K : 11.059 MHz 1 0 2 FDH
9.6 K 11.059 MHz 0 0 2 FDH
48K 11.059 MHz 0 0 2 FAH
24K 11.059 MHz 0 0 2 F4H
12K 11.059 MHz 0 0 2 E8H
1375K 11.059 MHz 0 0 2 1DH
110K 11.059 MHz 0 0 2 72H
110K 11.059 MHz 0 0 1 FEEBH

~ 2 ,, ¢ 4 ¥ P
nAas i 23 wmunlumsiinuvemeiafeasdeyauvveynsyInue 0 9l
g i a A I [ A Aa A a ) o ﬂ v
anusalundannfige denlSsuioudy Tnieduhlianudaiansasuasaiu nageziiudmn
a A a 3 - a
Ren1¥asanoanaiud 11.059 wnnzidsas swannsansarsasiaiand a luTnua 1 uas Tnua 3 Sy
: ) 4 Y Q" : 4 @ A
annasgunlgsum i 18wy 1200, 2400, 4800, 9600, 19200 JuThungnadfanluszuuarugy
amvajidenldnnud 11.059 mnziEsad 11Ana 12 wnziEsas
) d o+ ¢ a ¥ 3 ¥ @ v oA 9
UBANINISHAAIAIOATIAINT 919 1T sufisn inuuds SwaasaindesTvaalyld
a < o) o [
Tuimaes Ianuname  TH1 Hedasmamianas puaisg Wmswdndie iiouTilsunsy
¥
ansathail W5 dae
vintassan1ddmualdlndies 1 dwmdulvea 1 sazanudssummiy 11.059

IAIFTAY 1% SMOD = 0 Hazsdaanas TH1 = FDH (253D)

0 6
BAUDRATE = 2 1105910
32" 12x[256 - 253]

BAUDRATE = 9600



17

2.6 WIAI§IU RS-232C
o o Ao ' '
WasA RS232 mwﬁ'msmm:aaﬁaz&a‘luuwaqﬂiuﬁﬂﬂm Universal Asynchronous
i A 1 3 A a 'a g a a
Adapter MaWiiva3en RS232 Aflesninanaudrangilnsaididnnseiindveseininmie EIA
° o A § a
188 muanas gruvesgunsalFemsuuneynsuer3nmeldseds Rs232 aameiaunasgiuves
v Y A 'Q [ { o o =
MIAUBYAIUVBYNI MUV 10INAS T uantousumnigad miuTulasaeufiamesae RS232C
9 a 4 a Qo A
winvsInsdemisnuvesdelasiade
M) Sudyau
wlasudyaraiduoueyasuWniuuuuviu
AsvABUANINAANAIAve STy A 14T Y
¥
Aniiangauazansasen
dedyanaiaigshsudaanal31aud
v) aedygw
< & 1 9 !
1. alasudygnauuuununndiigudmosedeesn llhueynsu
3 ¥
2. mudanganazDaniia

A o 2 A A Y a
3. gy wauanTmAuNaBIies (613)

> a % 4 = I g a '
wasgu RS232C Tadanantumiledl ae. 1969 Tasmnangnangilnsaididnnsefindus
¥
anigenisni RS 68119108131 Recommened Standard @2y 232 funinemvusnias gudadi C
ﬁ v o P =2 s 9/ o A < o a2 A
dudgnusauaasdeatugamovesnasguaail welszasdussnaspudafiffieoussoioqe
@ 4 [] [ 1 ¥ & [ o A
anyazvesMIvereailny el s uddeyaila1sme (Data Terminal Bquipment : DTE) fuailnseide
. . & g @ a 4 a o
asdeya (Data Communication Equipment : DCE) dmsug 1% luTasaeuiiaumes DET Anunofeda
a .3 a3 < a & 1 A A da o @
TuTasneutinaesias DCE fvanefiaTudn a1lnsalauq wumsesiuni lasudyananueynsy
& g v o a ' a ¥ i

2192114 DTE uay DCE duegiugnan deuansieves DTE oz DCE sziitu 1801n31di 2.8

Y (=1 v 1 o 1 o g J t a <
ngUtiazmua1 RS232C fdwdigesiann dmsumsdearsdeyaszninlulasaeuiiames

MICRO [ MICRO
COMPUTER | / MODER \‘\ MODEM ] 1/ COMPUTER

3UN 2.1 naaams 19 RS232C ieunngilnyal


CLP-16
Textbox

CLP-16
Textbox


18

a A U A v 0 Y 9
anuFwazszezmMalumaireuae RS232 awsnieudensnig Teudayaldoin
a " oA A =3 o [-% =Y . : [
0-20,000 Taaa UM Fufssnad sy lulasasunaaas NIVUIASAT1UBA 110 D9 9600 UBA AN
4 v v o o 1 i & % 4
anvestayauae lagdy g uuas §1uves RS232C S1nasgh 50 Yo Sufissnedmsums Feas

a &Y o
TuTasaeuniuassnuglnsaiseuuen

2.6.1 an¥UZVBITYY IV RS232C

A g o @ 1 9 i Y 1 9 4 v £ o

ehunaniseiudeyagndsesnldesugndes uazgilnsaignatuguediagndes
uszdesdideanasiuluemwesdyananlfinasgu RS232C fmuasvesnssduTwihly

[ A Y [ =
dyaaunieausdgailszasatieuy awaasluaisien 24

15139 2.4 omveaussau a1 ludg e RS232C

nasguvesns 1usedu Inlth

usedulih | aemnmasin anunmussdaana | Hedsulumsasugu
SIEN) 0 SPACE ON

au 1 MARK OFF

2.7 msdemsiuaeInifnn

2.7.1 msae Ingsmi

A v JY A a R 9 A o g a & ' %

ine INsAMNAIBIATEIANAUARBS AIUYARD 113 IR UTFUFRUIINATUT T HINE 1T
Y s & & a o a A, o o < 3 a A
nuyerasmafeatsuaz Tmay mshemvedJudueziiswumsmauniuiuaey iFeshoen

° LR ] Y = o A A o o a v o
nnd Insveivde landalnu aiudiodestisIn uiadoamsnyu Inssmst (nsdl Insdwmstuuy
a A a h N 3 a o o o a  a o v A o a

MYU) 1895909 (ringing) NATMANBAIN HAIINTUABITNINN 1 InsszduTesdynIunsaa

' EY g o @ 4 v o B & B 1 @ {
23] Ufnjillﬂuﬂﬁﬁ@ﬂﬂ')%zl%auﬂ@ﬂu A1AUYUABUA N !!ﬁﬂ\?ﬁﬂﬂ'lﬁ‘]\?'ﬁ 2.5



A o0, i sdaa & A 3 v & a @ o 4 a o &
A15190 2.5 uﬁmmﬂvmamsmmﬂﬂmumaimﬂmmumaﬂmﬂﬂaﬂmauaﬂmwm

3 9 o o Qe g o o
YUABY AL BBNALIT Twauaasan Tuwaudmaeusy
. A o =3
1 iden “dial” 90 | Aladyaw DIR | Twaudlades
v ¢ o @ o o q ¥
INYUR9 1 on dadds a1 Tns i lnene
s 1 s d
sodnas | wuuTnsdmailiun | Tnsdmaiiilu off
o o o =1 [y
WioussNAAIAe | TwAu As ATDT + | hook SRRy Iad
o 3
wesdarems laudalnu uas
NYUNU Y
[ o
Tnsann
2 BUsBATUSHAND | 58NISABUSY 1381
v o d A 3 '
ansanTaau fsegndem iy
a3 87
o &Y
3 e InsAnNAg
=3 [
4 Taauas 2991
dygnusenala
a o
Taauaaunay
Tasns la Tnuy
1H89ABUNAY
3 o o
5 Tududasug Inu
= [ 1
iwosmaunay 1o
283 UALAITY
(originate carrier)
YUY
=4 o d o
6 Tuauanasny TuAuanasny
A ax A4 aa
Fe9I5MsuBgan | 158935MIULY
3 a
HAZAMSINS | 188 BazANs]
IR MITUAS
da A A
7 AU U UTI
a o 9
msludavaya

-
uag/¥is AN
ansalumsaau
AudpAaNaIAYLY

¥
Msaraarhe

19



20

8 desanadnas
1 “connect” 1184
& A s
IA509ABNTIADS
Yadssnind1Tng
ladyyim CD
Clﬁ’ on
9 desianaans uaz/
wiedygw CD
e innfd 193 s
a A
HANIITANABUY
9
A
A A @ o o 4 ? o 9 ! v 9
10 Gudfeaisiu | Iamswatumsde | awesiuleyn | dwuaziuveya
asuaAesdl | a3 Tasmsithgan
Son pasemalavie la
TagasuaNd IV
CD
(=4 2 A Al o
11 @Svaumsae | Yadyaw DTR
madendide | il offwie da
“disconnect” +H+A1WA8 ATH
o d [ 1t '
12 g Insema | su3alilinsds
=) 9
LAIT B9
-4
a1 InsAnn

2.72 SIdIRUTIU AT

a ' Y ' =3 @ 4 ' =] 4 o 0
Glu fniﬂﬂﬂ@ﬁ@ﬁ1§i$ﬂ31@jﬂ!ﬂ“ﬁﬂﬁﬁ? !?E)‘L!ll‘llizﬂ')’lﬂiu!ﬂu&!ﬂ&"ﬁ@ﬂﬁ!!3511@?’159@

v o9 o 3 a o A o Y a A ' 3 @ £Y a v
TnsemndnngsTwaudnaa e lmnamsionse TwaunigazaewmnasniIgluuuveya

3 o A 9/ ¥ 4 3 a o
uazTils Tasea Tududans onidesdeei nanaay Insdmsiszoznarndesse i Tuaudniaey

[ v d @ n o oAa vt o A A aa
ﬂﬁ‘U!!ﬁ&f’ni?Y&!ﬂjﬂiﬁ?lﬂﬂgl‘ﬂuaﬂyﬂl&’ﬂﬁ‘i!ll‘ﬂ!iﬂﬂﬂ‘u’ﬂ“ﬂ‘lﬁ‘ﬂ‘u HIBNTINYUNNBQVHIBNIIN

@ A d a d o @ Y Y a a Ay @ Y 19
ﬂug'livlﬂllaﬁiq Iulﬁm?ﬁ@'ﬂﬁﬂﬂgﬁ@\i?‘!ﬁﬂqsQﬂﬂ!ﬂﬂiﬂﬂﬁ'ﬂqg@'ﬂﬁ‘Uuagﬂgqs'E)fnﬁﬂ?)llﬁu@\iﬂﬂU

a v 9 ﬁ [ a wa Z dy.s @ 4
yinTududauS s uilunannumla msdgiamsnmuatitemsnyuminoeyInsdmn s

¥ v
ApUTY tazmMsAImAanLs gRAIuANRIeIde AT



21

o n'/ ¥ v 3 o o o o t @ d

Aae AT ﬁuﬁmﬂzunﬂﬁzﬂu 2 szian Ae MAINTTIRIMINUN wumi‘mgui‘mﬁvm

5 A - a 1 0. o & o & 4 ' Ao

ATD M3aausy ATA HssmMsenanniIsaaana ATH srdatlszaniass Wudidamsilasuainag

9 ' x:/' t A 4 a3 [~ ' Y o @ -
19 15U ATS7=90 A3A13ve1Aes S7 n_lumﬁmﬂiwﬂmﬂmamsmmmtm%mmmguwmmam
o J g a
Tnseniluaa 90 3

a 4 4 A Y c?/’ =Y d Y d VoA v v EY) oa:

TagnasenaisNIsaea159SAIANAIIVNIABT S Piliammiveunsu 133911 Ue8n

o [ | @ g 1 Aaa 4 Y 3 't Y
ﬁ?ﬂ'@ﬁl}u'ﬁu1ﬂ!ﬁﬂliﬂiﬂ“ﬂ‘ﬂ NIVABUIY CluﬂWiﬂQﬁ'lﬁi]ﬁm@'i S 117!‘1.!1!9']?11\3"] nu

4
273 soulavinazeen lail
' A o 9 a £y 9 L) & a c:yq '
AeumsAnAevzsneu 18 Twanszdeanieusumdudonauaiuzilisond
@ A A A o =3 [ o o a a ' 4
“panIuAaan Aenndsnas T Tuduezgoudsanuiludias Tuaudnaszeglussuuua
Aan MY o 4 o i vy 3 i ¢ A A t '
anluvazililddenuTududalag o uad1Tmaudeegluanizesula Aeryeudesgiu

d o A oA ' ad Yy o1 [ [~
Tudadaau ynedrnileududmaduesaszgnasiim lds Tiaanlaems

v ¥ v
A103 AT Hugunly
- AA9RRLTY ATA

v
o/

- fidavyuningay Insswd ATD

v
a

- @damayInsAned ATH

e o a o
2.7.4 TWANAUMS B ABS INHLUY RS-232C
- Data Terminal Ready
@ . S a J o a
a1 Data Terminal Ready (DTR) w1 20 veeduma s e RS-232C AYVIVUUAINN
Ay [ =1 o Y =3 1A 1 4 a 9 [ A
FslUsaTudn Fyaruiiven TuduniizlasguasnionnzAanendidyau DR gailalu
a 3 d rto 3 o A v @ =3 @ A
vz luduesu lasiogduTmdud 18y (@01mzad1ennms off-hook) TuANIzMgAKATUMS B
4 A o Yaq dyw A t t% a t A
arsuazaeyInsamn  Tuspnsunis @easuiedilyislidamsiyeunams 1z ius1a13 N33
t ATH
- Carrier Detect
@ . A 4” 3 o w g 4 v ' o
Faya Carrier Detect (CD) (¥18) weniigmeud Tmandidsesu lavinaziveudeagiu
~ d o A -~ o @ =) v Ao 1 Y o JA v +
Tnaualou hnauwdadyyia CD o naudgIRuRTudssHaradnsMIu1Ia1531 CONNECT

v aa o Q) aa & A 4 4 a ' 3 g v d
Tlgans aujmumwﬂu'memmaﬂﬁuﬁmsﬁ'amﬂ%’wmsmnmauﬁinmmaaau‘lauag



22

- Flow Control
[y 19 [ 3 ] v A v A 5 a3 o @
masaseyafudnyuzviemadsiaemeeussnitaeuiumesnu Tuaw A Flow
=4 ¢ } g A o d =4 o
Control AReNAMAIVUMT Inavesayalumie Flow Control iudsdudy ms1z Tuaneniude
R I | a gt £ o o A a s ' v Y a @
yaldhifwhAvhseuiunesdunlyd lumenduiu wsesneuiaumesve imnsasudeyaiids
¥d v o A 3 ) 3 o ¥ ) A A ¢
nl@FamAus TmAuaaun Flow Control sxithudmgams Inavesdeyassnituniesnsuiumes
o =3 o 3 a g 9 i 4 a d
i Ta@ Flow Control shatuviaaesiiams Taidueangadeyanaunnniesnennuaesuas lu

2 @ 4 4 d 4
N9AALAU Flow Control 38433 A8359M19815 A3 HAZITMIanALS

afauns Iadaeulnsa
o a2 o
Tuaees Trladneu Insaves Tuau dgyaas Requset to Send (RTS) 1ag Clear to

=] Y { Zf 4 a < ¥ o »
Send (CTS) ihidagnuiiussesasufinnesuay Tuduldlumsngans lnavesdeya lugednile
g A [~ o o o
inTesnanfiuaesuas Tunduaunsol¥dyana RTS uag CTS ngainms navesdeyafumsdn
& Y =3 & a 9 a ' o 9 aaq g Y ]
asnvi huazaduoinTwdy 2sestileaila S ludwhigunsesudeyannidd 1y1asn Tuau
12112993 RTS wewmninmsdemsazasedumsnldoulasvesdyaa RTS 14 nazmisngads

v M N a d 9 oy 4 o : & A )

deyasunszny RTS iladnassadeny fiwerfussmsdearsveunioinauniaunesaesnIsnga

Y Y [~ ¥ o [~ i [ 4
Foyadn narunannlmandy fuazilates CTS wagTmaungamsdedeyalifunTes

a .4
ABUNIAIUADT

worang adaeuInsa
yoranas ataeu Insaviinuadisnusisanas Ilataeu Insa ununiaz 151903

RTS nag CTS seranas WalasuInsasz lonuseiis onfinudt XON uag XOFF



23

2.7.5 M IMUAYARBYBS RS-232C
NATgILYE RS-232C fvuadedsiuy DB-25 idnzywaslensrmualidgy

8.
N
[
[0S

;

0 1l— Protetive ground TO ©OCE
TO DCE Secondry Tx =14 0 bl Tranemi - lg ey
Te OTE L Elosk _ﬂ | %0 3 }—-‘ Receive Data WI' I
TO DTE “Secondry Rx g o [ o . TO,0TE
- Recieve clock L4 04— Recuestto send TO DCe
TO DCE . K17 0t~ ‘
Unassign _;1 g 0 |P Clear to sent TO DTE
TO DCE Data Teminal Ready —QQI 0 O — Signal ground
TO DCE  Signal Quality Detect _pq o Ob,  Corfier Detect TO DTE
TO DTE Ring indicator L] 0P messwelr st
_ _ » N 0 13— Reserve for test
TO DCE Data signal Rate select —23 0 ‘ :
TO DCE Tx clock -—!2 OO 11"— sl
% O.C —54 o0 12— Secondary Carrier detect TO DTE
Unassign 04 >
| 53— Secondary clear to send TO DTE
i i
(ST

7101 2.12 naasu1d gy 1svesmeAsIY DB-25
o ¢ o 9/ 4' ar ;
aanua1e Hmima
- Transmit Data (TD 414 2)
dy o A v o a as d v Y
dhidaauiidieennn DTE @ luissaenfiuaed) TlgaTudunieneri laoasenuly
o So A A A A & A ey o/ i a A dy a v
Taspeufiuneiadu viswiesnud e hilidggno dieendnunHuBaeINTIVIUIZUAUMNY
“1” ¥3 RVINITL Stop bit
_ o
- Receive Data (RD 191 3)
1 ¥
Bunteuesdgygendr s DTE vie lulasneriumediile hilifganafuduniiesi
antuzmaasamih#1”
- Request To Send (RTS 4791 4)
Yo @ @ vl o o A 4 A ed ﬂ A Y A " @ o 4 a
Wamiudsdaa ldf TuduniamiasiniiiiunsiFoniesfiosasdyansnemm
¥
2 FaygyuiilFgiu CTS uSe Clear To Send gUnasis N 1ddRyga RTS 92A39ABUA NN
wouzuduana Tinseds momieufiesSvdsdyausen s CTS
- Clear To Send (CTS #141 5)
Seosne B3l RTS dledyaaieg iz OFF (Negative Voltage #3803 “17) Wiy
] o o @ vy A w9 £%
anuhglaseifuidswenimieniivSuveyauaa
- Data Set Ready (DSR %1% 6)
daygudiegluaaiuz ON (aedn “0) TuenluTasneufiunedile 1d5udyaman

=3 ¢ & A o ¥ a =] -
Tuddninils fedyanamviiegluaniuz ON (isasdn “0”) Shumsvenlulasaeniiames



24

Ay 1 3 1Y o v da Y Y Y A vy 9 3 Aa
wiethoas Tususansume Insmmiis sudeondmasniounacaslanas Tuaunimanyuming
Y wa v oW qy 9 a Y1 @ MY Y
mmaﬂium%mmﬁujmomamuﬂﬂuanimanmmasgqmaimﬁvmlm;m
- Signal Ground (SG Y11 7)
° 9 adg I v Y A o Y] a P=) ) a3 A =3

SG smhisuszauus e udeded msunng aevesdyImzlinssduiiu <07 Wemsy
fudgyguaidu
- Carrier Detect (CD ¥ )

=1 " W yé o 1 [ Yo o a 1 £

Tuduezdsdagradisonly LED ane vennlafudyapannTudusndomida

¥ d
LED szaguunihnilavesTudues
- Data Terminal Ready (DTR VIN 20)

a o o c:y 9 a d'l Y a a ' [ a a3 ]
asufiamesadyanuiily ON (a9dn “07) ieniennazdAadenuTuway Twanaaunn
[ v 9 = Y Y a )

o2l 189 AnIUZ A IMYRIRA1e9 (CD, USR, tay CTS) Masuiunessannnasuiiuaes lilla
dyana DTR
- Ring Indicator (RI N 22)

Y L:Iy a @ va Qs t:iy A A o A

Fayanai ¥ TudmduszundaTula (Auo-Answer) dgyauiiaz ON iskdyaIUNILAY
1MALI THNNTIIABINTEAY

é a ] .ﬁ’ £Y (- @ A ]

NMINATFIUYEA RS 232 C Favzaanedon s Taglysgauussauae +- 15 V s 12993 ee
o & o an (V- 1 ) Q 3 =®X 9 @
s deiemiiuiuadaeass 1¥szauduaauegluyas 0-5 v Aniuvsasan/asdayga
[ 1 9/ ' [ an v
dananlieglugilvesdyualaeanias gnudoneu

aa ° 9 A a [ Y a 1 g Y]
legnvimTnaudasseauussaunldlumsaade dea1sAuaaNAsTgIY RS 232 (+/-15V)

[~ Y o an aa ' ot L a ¢ 4
WuseAunsIaUAIADATIS 8111 Line Receiver 1yt 14 lodiues MAX 232



25

unh 3

mIsenUILLAZMI A3

RTC RAN K
USER PORT cPU USER PORT
RS2 DRVER e M 82 "

niseiRcATIMsANYE e e -

LUATUASEAN LCD MODULE LCD MODULE

i g
117 3.1 nansvdenlaezunswvesuesalulasasuInsames

. ; R .
vzl 3.1 idhuufenlaezunsuludaudisg vssvesalulasasu Insame 19 lums

d' o ar [ o t:i [Y)
muuMITeuaiesiasasimianvesiuiuginsailszneuniouenn i luns Suuazuaas

navestaya lasrumanesadiee Aa USER PORT KEYBOARD, USER PORT RS232 1iag USER
PORT LCD MODULE

2
UBIA

2
=38

4. 4
inseaimiru Tulns nJes
. oL Twidu ¢ Tuidiu
HUUMUNIZAN nouTnsninef noURUABT

lﬂgﬂﬂ

Wwuendn 2o s
fouRuned

{ a [ o
310 3.2 naasuden laezunsus e sszuuiasasmaanvesruszes Tnarmuae Tnsdnat



26

A oA o A A g o a o 9 ad & A o q¥
’J\iﬂi&ﬁiﬂ\i'ﬂuﬂﬂ!!ﬁﬂﬁﬁﬂgﬂ Tﬂﬂmﬁ)!iilﬂuﬂﬁ‘ﬂ%ﬂu %ZNﬂTSiﬂﬂlﬁlgﬁ%TﬂﬁﬂU@]iﬁ!%@uﬂ‘ﬁ
Q’l’ o R @ 4 " @ a do o 4 ¥ @
a3al !lﬁZﬂz‘Uu'ﬂﬂ'ﬂﬂ'ﬂﬂﬁﬁﬂ‘iﬁNﬂu !ﬁi’)ﬁﬂ’l‘i’d\iﬁiy,ﬂtﬂﬂ!ﬁ)u!ﬂ@iiﬂﬁﬂWﬂ!ﬁ?@ﬁ?ﬁﬂﬁi’lﬂ'l'iﬁﬂ‘ll@ﬁ
o & a o ¥ 4 g Y o v @ a g Y o a Y A
plu waa%muu%zumiuwaya‘nm‘u”lﬂ ﬂ1ﬂ1§ﬁﬂﬂ1u1ﬂﬂﬁﬁi’)ﬂd‘w’«lmﬂi HAINIMITUATICNUBYAIND

a
naaseenuuns

A ' ad ¢ > ¢ s
3.1 ﬂﬁ!‘If@ilﬂﬂﬂl?)ﬁﬁﬂﬁ@iﬁﬂﬂﬂ@iﬂqﬂjﬁiﬁ@u?ﬂﬁamai

[elwlwiele]
LD O £ Q1D E

)

VA
>

N
S

NN
x

VN
=

. T |

=

VNV,
B

e AN
5

SN
3

.I”

b g

i;a‘p 3 <
M
[6)
m
N

O
[

co i
ry
n

5171 3.3 299sMaiFeuAsAdusiany 8255

A 1 a o 3 a o A 1w o [ g A Jd v 3 A
TunmsiFeuaeaans 8 42 Tagaang 1 A9 ToUADNUNDTAVDY 8255 1 Y1 AIUUTING § AINITOY

" o nj/’ ) 4 °
ABNVUIVUDY 8255 YNHUA 8 U1 uuﬁ@i%ﬂﬂiﬁ 8255 13U 1 W'ﬂ;ﬂ



27

d’ 1 A W e
32 msWeursvestfignuueada luga

LCM
D001 <:_\J> D0-D7
- i 4114
RS
3101 ;
\3 2
3184 o 2 / y Aodp e
8 7408
I RESET 7402
F-3 200 INTO
3700 INTH
Foazt TO LCD Modute
=1 TH
324 pi.am2 YON P
3 1.02 el
3 P1.1/T2X A i P BL0
Bl P12 B YN PgaEl
A P1.3 ¢ ¥ AN 4-—1-»7%
3 P14 7161 YN pog—tl
E; P1.5 g G2AN YN PgEl
F~g{ P1.6 =2 32BN Y 8N £
3 P1.7 Y 7N (e}
8032 74138

51f01 3.4 2sesmsiieare dHignuueatA Taga

nsasueada Tugavuszan IulasaeuInsames azlimssaasesluuyy MEMORY

é o g 3 t Q y
MAP Feog Wandgyanamisnan 14 1 Tasssusufiudumisdien weralladsi

P v & Y A
AT NN 3.1 !!ﬁﬁ“é“!‘"uQﬂ‘ﬁ7]1‘3’““1@\1'“']““@ a‘uﬂiu%a

HeAIAT A wihii
8100H dmsudoudds
8101H f1sue a1 BUSY
8102H dmiudoudeya
8103H dmivsmdeya




28

A ' A [ g @ 4 4
33 ﬂﬁ!‘]f@llﬂﬁ)‘ﬂ’e)ﬂ!ﬁiﬂ\ﬂﬁ@ﬁi’lﬂ]ﬁﬁﬂﬂ]@ﬁﬁluﬂ‘ﬂﬂ@iﬁqlﬂﬂiﬁﬂi‘lj‘ﬂiﬁ!ﬁ@i

A A ' A @ (9 3 4
3135 ueraamsiFeunpvesialesinensimaanvasiuiuuesalulasasuInsames

& 1 d' v @ ar 4 o’g d; @ o

lumsiseudains asiasasimaanvesdunuuesalulasaeu Insamestiu 1A5893A0A31

A % =3 4 9 = do o s
asanvesdunpuanszan azthumiieusuaing 1 a2 Tasudumessnaves 80C32 wuean
A =y A “”ﬂ ‘”ué’éy £ Aa d1 FE- £ 1 o a ’4
iisassmalasuain “17 18U “0” aniudipy 19N weIaINGABaINI 13U BATININUIABNUYIDUINDS

o o A ] A Y Al a s JId 1 ¢ o va Aa
Zudung 80032 HenunsanfozBumileunuaing Mdumessndnezaeasni1a i lninaou

Jo JJ
I ITHAUVU

3.4 mssaduvsluuesa lulasaeu Insames

0000H (0000H — 7FFFH) (0000H — 7FFFH)
CODE PROGRAM DATA MEMORY
8000H EPROM 27256 RAM 62256

(8000H — 80FFH)
8255 PORT
8100H (KEYBOARD)

(8100H — 81FFH)
8200H LCD PORT

FFFFH RESERVE

P o o ' ¢ 4
3151 3.6 ueraamsdadunisveveia luTasaeu Insames



29

Tums Sad i sesveialuTasaey Insamed ldeanuun13dezila 3.6 Tasiidumia
0000H — 7FFFH fhimtiasanui1Tulsunsu (Program Memory) sazmiiagaamirioya (Data
Memory) #3UNA NS 8000H — 80OFFH Fhidhuveslediues 8255 uazndwiia 8100H — 81FFH

' ) ! 3 o "o iy 1 v
Shiamveseada uga ludrunmaaudmisdis e i Taldaw

g v 4 4 4 v
3.5 mauveyanaziunlumsinuveya
o A 3 9 o ] A g
3.5.1 stan 1y lumsnudeyauasdnyazyevayaNNY
d o A v 4 w o o) Ay a9 o
Fo ShusianaasmsiSudumanudoya Haeniingesivsyan NN A8 YBYavas 3,
ideu, 3, ¥ Tue, umm
3 o a o o o ‘31 Y a9 A A [ A a
FC fhistauaasmsifasusa Tue HasensHalluaasiuayanaIuuIag U, 1Ay, 3],
139, N

= % ' ' o a3 F4
FA zﬂuswauﬁmﬁmummummmmmmsm

[~ o
352 ﬂ'ﬁ!ﬂ‘ﬂ%ﬁ]ﬂﬁ‘ﬂ@ﬁ@ﬁ‘i'lﬂ'lﬁﬂﬂsﬂ'ENPhnl
mauamaaaﬁﬁmmnmmdu ﬁluuuﬂmasﬁ@wmm’;uwam Cluﬂﬁ!ﬁ?%ﬂl@ﬁﬂiumﬂ\ﬁ]ﬂﬂ
lﬁi'ﬂ\mﬂ@ﬁﬁﬁniﬁﬂilﬁ]\ifju!!‘ljilﬁ'luﬂﬁwﬂﬂ maﬁﬁuwmm‘nﬂ%‘"umimnmmmuwaﬂunmﬂaiu

1 o | W
amugaNNdae 1

& Ik
3.5.3 AnUEs0 lumsiNUYea
{ A ) 1 . ¢
udlumsAudeyanmuaiisuau 32,768 lua
MU INTANUBIHY
Y o 3 o o A ap o a Ao & s
Sasmsanvesduly 1 $11ue ifu s3ie, Ju, 1deu, 1, ¥alug, 117 Tasdismaunvua 6 luduay

=] ' 9 o g
INUANNBIVIYATUIU 60 1‘1]‘5!

. & v A =) <
gutuly 1 52 usaz ldnunlumsinunanua 66 lud
o & A A = o~ ¢
myzaziuly 13 lsiunlumsinunsnaa 24 *66=1584 1UA
o 9 g a (=3 3

uszozina 20 Yu Iyrunlumsnunsnua 1,584 %20 =31,680 lua

% v o a3 913‘ a 4
SHavenaoIuzuIsaNsuAN IFAUR 1 lua

=] 3 = i [
duteamsa Aumisiifiudeyaeguassasimsan 2 lud

Sohuituifmde lumsfudeya 32,768 — (2+1+31,680) = 1,085 lus
Tsnudeyaluna 16 $2Tue Wit v 1,056 e

o 1,085 — 1,056 =29 lu@

Busia Su. dew, 31, ¥2Tus, wi 6 lug

m3rzaziiy wwifudeya188mlszina 29 - 6=23"lud

A’J v @ Y a :l 9 5’_,' Y ) =
ms1zmuuilzfﬂmﬂmayaﬂsmmmdﬂﬂmwuﬂ 20 34 16 %3119 23 U



30

3.6 MyoaNULVIRTVRIVRsA L InsaeuInsamos

< __IENVIN
—— o N
NI N RYY e
SPIPNT 1o TSRt 1404 Ad'1
a TODHFL ]ﬁ!czk s R Lioug TOTATF e
= aotawl 012 a5 1
1} 23N _T
578 | N 0
—— 12d 9 |
NId9L o] !
—— —— 5 XN |
T N 22 i1 !
st [ T ©d |
Il L 4
o = I 1|
- v 0 N
- L8d T TN |
YIGONYIN —_—
v, |$|| aad L =
2 lﬁNlll. $8d cm. Sod = JASHY _oaw [ -
- —— rad 13§ —— - o WO 7
v iz ] £ Wi 1w pos L4sd4¥ T 100
£v: or | 2ad o ov SELLOIL s
v, o e B T - £ ; 3 s
x S oad ay = s O e )l =
e & L¥d w s 3 (% o i
T v o e av TN i 1% - -
v 4 2 av B SV T e
s¥d sa —— Z6]
v, 4 av. < ] 2 vy
= ¥¥d a o < S "
o8 £¥d «a > i) ol i 4 7— 1001 LA —
T a v o e RS TPl a Dy [
Y. e w v ] ) : ke
v v Hdd18-Hool3 20\ yld
0 Hat108-H0008
9ld
Net
SOAIONINOD 3
SF SSIQY 20
= SLEDHML =
T
T
= 2. . I [ L 4
= ¥ gy N o o
L O H TAS LASHY 4 ™
4nro 95729 ez vt i 4 NASd .
¥ n ady Nt 0 my wd - s
] T AN ] v 3 [ | 1
B D W v 0 - Litd I 1
3 01d i
22 Bl w 20 g isd T i v nld ; i
SV v — v [s] g
Y —H— BV e & £ e - i )
€y g £y 7 ' — h AOL AN
AV - C—y v v v : o
¥ b Y v
ny — 1y v -
9 . DLV
oy = oIy = -
6y Q%
i v % 4 Nldx v
g w w i F 04
- w L¥ - - | - =
v o oy (—t LY o o X | 1 YL g "
o ¢ Y % : I L v ¢ o a)
- sa sv A sa 5¥ = < s sod Jdog
7 < w 7 Lo 43 v | s v e AINTG0TL ©»
2 « £v A € & - ! £ - £0d
: a o ad wa o - ! : r 204 D
v 1a v : 1a v - ! : = 1od 13
e oa ov : oa o —— LT - 00d
01 () £10
Sad vIva 25

salulasnouInsamos

o

NAUVDIUD

=1
517 3.7 a9 N3

L0



31

3.7 Tadssavea Talsunsy 80C32
d o as
3.7.1 THawsawes ldsunsuvan
o J a o = o Y Y o
WuTadmsauaasmsiiauvesTlsunsundn Tasaziimsmavasaliusauazieu
uazazsan Tlsunsumsianuvesninmaeiwazlgiu Taguaasesnnaueada luga
€ ‘Fx{u;ﬁ'u \/

b o =

| @arreTumTuduunarzun I
L

[ Srurd M RTuRndeyndRTINIanvs sy Ty RaM i uuBu T Tuivined

L2
o . -
[ FurulIouITudu I
>l
L2
- . -l

t WsunnaanTuduna DS1202 [

v

o e o =t -
I TUAIMBINNDTIAALUDITIA ]

it
= =y
Tnisnafiduein

T Tusunsudes 19i%
., A\ L1177
Aduein \ BIUATIUINDIN DS1202 J
5@ B PR LY
1
[ uauilu Ascn unxBsuaa LoD Hrhived }

v

’ g1ur1uIvieIN DS1202 ]
[

[RESSGNTN ¢w“ '

v
l milauily Ascn uaxdisuna LD vhined i

-

l T TilsunrudesTummnifiudeoyndasinisanvearly I
T
h 4

{ T Tdsunsudoolunisddisyadsar imranyssrin I

a6
%;gmﬁg} ;
> A s
N Ta LcD
l v1un1F Tusein DS1202 !

>

e

— RYGIATE 28 CVE R—
Tl A
v %
[ uauilu aAscu nax@vuna Lep 1Triied I

v

ilﬁus Yier FC, Tunozinaiaalu RAM rfauvnadas 1nwwn-uaa4u
v
I[ BRI IReIN DS1202 ’

| o

Tils

*———x/"hx

nunailu Ascu uaziFouas LD DriMed ]

»l
4

l srunndsuTuaziFsunativiieiusa LCD aiudidy i
v
l Wurwinonifinuindeyndnrinanusesulu RAM l
; v
| srurirluiivied Lep sen’hildsee LD ]
b 4

1104 3.8 uaas Tadmsaveslalsunsumdn



d -4 v Aad 4 ' @
3.7.2 TWadmsawes ldsunsusuaguesaniauay

32

[ ' a Y $ [ Jd o 1w o y W o < o o
Shulalsunsuges shnsflumssuasues anaenunesaval 8255 Hssudmiauay 11d

T ¥ v
A5 lumsdaans NI s U Harr Y

(_ Guﬁ'u_j

i uﬁmﬁnmﬁuﬁuua:tﬂa"?m)i(nu LCD

!

4 a I4
’ BANDIA 1A xﬁunuunwm

4
y /'\ anmAaaY
| AR < ?
&% SN
! | 11]1’1 \/ L =
\ 4 4 Do hily minld<o?
|
v da v W o1q RN
AR 0 wetAioyafitina: /\ il 4 Tty
e ¢ ¢ 7 f
- o} - Vs \ = N PTRte
ta= o] noFEnIN mm’mﬁm’ngmlmm‘l%\/ﬁ wmdoyafiuo:
ARy ALY aotenis
3 Bl i AiaAy
4 y l
4
—Rofroiegiumiy |
- Fongn ' >
NN Ao
. douAniIAY AruToya
ES | P,
¥ Nily 1 AL R e s
de nd o | | Wmedo 1 dwnia
doudumizdoudoyn |
tasdoudumiane e l
i Tmago 1 A
|
|
S

Sudoyannmoin

- ad
‘nnﬁﬂﬂﬂu?
F 4o
| 8

MM

k4

HORIMINOOY 0
4 44
HavinBIFeIMm

A Ay

4

e .
| ndunsNUND

a s o o o W ad S 1w
2“].]1’1 3.9 Hﬁﬂdjﬂﬂﬂ‘lﬂiﬂmadﬂﬁﬁﬂﬁ]'ﬁ\ﬁl'lﬂﬁﬂilaﬁﬁﬁWﬁ’Jlﬁ"ﬂ



37.3 Tadnsevesldsunsunsfadaiu DS1202

d 1 ° ¥ A s Y @A A inl t 9 = £
ithiTilsunsuges i lumsaadenuawinim Neeuveyaazwsuleya

=< »
1TUHUY
(?

I4 -3 -
l ndoivnaoneynsulhiluasin o (

!

' -
! wausiwnldiduaedn v }

:

S o P 4
{ ﬂQﬂ']lﬂ'luAﬂﬂ?lﬁu 8 }

le
&

‘ Fadariunbuyn /109y Hazin l

y

d 9 - 1
wawndonoynsuliitiuaein "1 |

!

[ wHiwInI !

b

=3 -
i ndoimndenoynsuliiiiuasin wor l

l

| . T
i aamlumiinoiag 1

. Cé Fd
ey Alumniinei =07

! ,
'111

| Fapnpimo ity 8 l

>
\ 2

[ . . - (4 -
SunIodatoyariuundunm eiyn oz iin }

l
v

| mamndeneynsulmiluaein m1 J

{

f K
[ WU

L

| ndsTnadonoynsuldiluaein o |

.

. Ud 4 1
! anmfummimesas 1 |
’ T
= S N
T il
< M lmaines =0 2 T
. -
~———
I b
Y

-
( vonomTdsunsy )
f S ridh

317 3.10 nama T dniaveamsAnaeiy DS1202



34

s v o @ ad s o
3.7.4T“Nﬂi]‘lﬂiﬂ‘ﬂ'?]ﬂiﬂil!ﬂiilﬂ?ﬁiUﬁWﬁ\i%Wﬂﬂfl‘lJ@iﬂﬁ’J‘lJﬂi!ﬂ"lﬁ‘ﬂ%ﬂu
: 3 Y A v o & ad S dq Y o
!‘ﬂ‘uj‘ﬂillﬂﬁuﬂﬂfﬁ’nﬂ’u']‘Yl(luﬂ'liiﬂﬂ"lﬂ'\‘li]'lﬂﬁﬂﬁﬂiﬂ"!’lol‘lfql'uﬂViﬂ’JiJﬁ_‘llﬂﬁ'ﬂN'm%éNi)?)

3 9 o Y ] o g Y t
LCD maftieyasasmsanvesrunazmsiaagsdeyalumiieanui FINNINFI5INQUBYAINT

Turuagaudd

Tils - ¢
amjundoT RAM 2 AT3

14
N

1
FUPASSWORD |
|

ey 7 wan

il /\
< Y R

Tty

fnsnmjuilgan

i "
v s

Awandave LCD dht 5 wi

T
|
|

natjudlave LCD ?

L4l
Lily

98 1LCD ey ?

1

ITDIuzYeIee

LCD ey

natjuABoT RAM 7

O il

7 amfuuraiaouzms

Tils

!

>
N‘uﬁném Nirh

.

By lnamzmaiuin
7
Sarnitvh

T lsunsudosmssium

5 > 9
vaynuaUNaY

PASSWORD nABa? >
2 - g0
A Tuls
5
W h 4 P Y
= ] infuTBmABTINAME
eier EE (370 16) { N %S o
1 Fy } (MTHMIUANIDEN A HyAUUND
U sve YRR Aatlugnasondug
f mmiunn ?
v i
Y
sa@EnmniuAndsyannen: | | 5 |
SHN 1 UARIBANT " ing" % Y . i
TR | §) R0 Kecping" 1po LCD WuMAMRLeARTIIAY i
3 o e
uazldmA s uT AN Bk oEhiten "
+ G Y g fgamin
maiunrdeyaluiides
L ! \ 4
f
v A4 WiABNYT “Non keep" !
7 T |
inBoTAniFinanidiuve 1¥ABUIARTTHANBITY U89 LCD ] i
' o ! |
LCD atune uamarouz Liiufindeya | i
| |
1l | i 1
| | ‘ |
2 Y e v v y

ponnnllunty )

a s & o W ad s 5
ETJTI 3.11 !lﬁﬁﬂiﬂﬂ?‘lﬂﬁﬂ‘ﬂ@ﬂﬂ']ﬁﬁﬂﬂ?ﬁﬁﬂ?ﬂﬁﬂ’ﬂi’)ﬁﬂﬂ?ﬂﬁquﬂ’li‘n‘]ﬂTﬂ



v @

Jd o 4 LYY
3.7.5 Tladmnseves Jusunsumssuduaaa1naT8alaaas 1Inmsanueery

o

]
1

[

'

Wuldsunsudes shmihilumssodygrusina

5]

r=1
A 1 UM

¥
Tﬁ1mé’mm1saﬂmmvlumnﬁummmaﬁﬁq15’ ’

y

' ulasmwng i 16 Wugiu 10 }

:

| Aoumaihinidmlos |

I

h 4
{ idaamgin 16 5 ASCI |

?
\ 4

1 Asuaaalu LCD tiviof
l HIAIAIB0NDD LCD MUY findmasani

I

v

qufuA 60

.

wilaasming i 16 dugiu 10

)

woumasluiimes

I
v

wlaamigin 16 15 AsCn

|
v

moumaalu LCD T aT

T

v

4AIM00n8 LCD Mg

Haawass 1

|
J

>
o

v

a ~ ¢ o v o A o oo
gll‘ﬂ 312 uaan ““l\ IPITAVBINITIY ﬂluﬂlu‘lmﬂ]ﬂ!ﬁsa@?ﬂaﬁ§1ﬂ1§ﬁﬂmﬂﬂﬂu

35

A v W & g
Fsalaaas IMIanussdy  Feaziilu

i v o a a -4 o v K Y o
anant i iRamsdumessnd tazshastiudindeyavesdyaunaasesniine LCD



36

'8 o CR= Y

3.7.6 Tadysaves Tdsunsumstiunndeyadasimaanuasdy
3 ' o Y A o 2 9 o ' o
GhuTadsunsuges s lums tuindeyasasimsanvesduaslumizsaiudman

~
IR TN

agluannzifudeya

\>A“ln'°h§

sasnisanuoadu

4
/\
o aldouanii 2
13ily

‘“hi

» » . o o o o o
arumoniviastiuiiuiuias

wazmstiufindeyanalu RAM

y
s L o o @ o @ o
wagim e s uuiimiunas

Widuo

h 4

{ aumsiinu )

{ s v R Y o
?)1]3"3] 3.13 !&ﬁﬁﬁjﬂﬁ’c’l‘lﬂiﬂﬁ]@\‘iﬂﬁﬂuﬂﬂﬂl@gﬁ@ﬁ§1ﬂ1§ﬁﬂ‘ﬂ@\3du

Jd o (-7 ] o I 4 a -4
3.7.7 Walwsaveslilsunsumsdsdeyasinmineniiui RAM) liduasesaeuiiames

3 ' o Y 1 Y 1 ° @ 4 a 4
dhilalsunsuges shmihnlunsaedeyaninmienius RAM) Tduaiesneunames

ISPUZNIE J

/

( 2w \

il L 18 EW 25

MUUANISARADDUNTY 8 1A UART I

v

Tilsunsudeudsdoyadasimsanvoary

v a 3 ar - o
NTLlﬂWﬁﬂﬂ@u‘ﬂ‘ﬂﬂuﬂin11]83?1?)11%’)!\’5!?)‘5

e W
< FUNITMANIU )

e

< s o v W ) a o A - s
519 3.14 naasTaimsavesmsdadayavninmizon s (RAM) TldunTaanoun naed



4 g 4 v o c:
3.7.8 Tlamnsaves lilsunsugesmsdeaaIsannainayuniunng 1 um

A1 SIZE GAUGE

Y
9IUAIYL 1381 919 DS1202

rar1 Ju, 1hou, 1, 2 Tae, wid

v
T )
gudvayavesiidy

y
k4
tamdoyavoniisu

/.__‘L____\
{ umshau

1% 3.15 uaras T svea Tlsunsugesmsdemaennasaoynsuyng 1 uid

37



38

8 o v t Y t ' o
3.7.9 Thadniaves Tulsunsumsamaieyamainuuaea il (RAM)
3 R S o LA o =2 ) 5
dhillsunsugesimiihnlumsedeyamia lashims tudnaslumissanud Tasms

& 1w A o A o 9 '
AR IU / 1aBU / ﬂ !!agna]‘ﬂﬁa\iﬂ'ﬁﬂgg%@;&aﬂau

| Jum Tuadoudl naz o I

I

v : >
| Swmdaduduveadoyminlu |

»

.
fumisnidoyn ?

1aily

T

L1y

q
!

|

! .
i T
I foyn = Fo ?

|

!

r 2 Lo ]
| wRwvihumisnddoya | \/

7'y Tl |

y

[L wndumisidoya |

AUHMUINT

Taila

» -
pyn =7

19

& & PN mnmuwumhoyn

I 1'1
ugrnIniise LCD , e
Taily
"No Record"” w
Windmisiadoyn
1%

L
NN
«fivgo =3

mwﬁxmuawﬂﬁbga

4
;

i
1

5 Yaids

0 mlmuamr
Taily —/

Tdayn = “ﬂ’.l/u»}

r windwmia i oyn

Tailaf AMMUIAY
I “~doyn =
—ﬁﬁmanw%\ v 1y
o = A o }
hild T~yo w2~ | mindumisiddoyn |
T~ 1% T
S v B - >
[ 1 *
Wi - mlmumv(mgn : ! - e
e —d L'hl'hl'mmumudumammnvm'umsh\{

| |
|

@A -DPTR - Miuiuninizan r—‘-*k'L
1 © I mmm\ummuwa LCD;
v
N\
vonswmhlsunyy
it i S ¢

P s ' R ' ' °
11N 316 nma-ﬂﬂnwﬁmmhlsumunna‘vuﬂwaymmmmm 1WANNET (RAM)



39

i [ o 4 = 4
37.10 Tadmsaves Tisunsudsdeyasnsimsanvesdu lldunaTesneniiunes

3 ) o 4 = o [ [% o 4
dhldsunsudges favsha lumsdasiziuazasdeyasasimsanvesdu llfuaTes

ADURUABS
T2 v
(

{ Sudu )

o ) v
%ﬂ]“ﬁu@ﬁﬂ&uﬂQQﬂagﬂ

RLERNRIAT]

y
YT Tuils
Auntishizdoya

AAnanimosifius |

P Loy i
IRUAUHINF YO |

Tily

- T 1 Foyn=FA?
douA =FA?

5 - 1 B

ity -
A 4 » EN
anmlunninei 1

' A
1 MdoynuaznTesmuIL "

A

! oonli
| < mluanigos =07 >—
4 T~ g WX
[ L i & T e
| vwdiuniideya Vi

] v
N,

aedoyad s

w5 . a A s

pon U Taelinoanuiedy |
Ao 1/2/3 4:5

e W e o o
[ . il
L PAUAIUIDIMILH I YD o

7
( oonvinTusunsy

3 s < N Y o y A
309 3.17 nams Madmisavesms detoyasas imsanveasdu TUduaTesneumimas



40

o o ° =) s r v
3.7.11 Tadansauaasmsmaruues Tsunsuiils lumstudina, delieya uazuaasns
[« a Y o t 1o 4 o a 7 1 nla, o <3
T TdsunsailFdmsumstuinariia ldninnsesianaziimuvaniuliiinaniea

asmluazhmydsdayaruans Tnsdwsd lfslarems

\___:___
¥
namayms g
' 4
a . .
118 New Keep 1080 Add Data (1A Communication 19 Show Graph
y y y y
° ¢ ¥ a F) : 3 o a EJ
fvmua Wdgrudoua iongutoyn AwTHDSA wongminya
y Y y
: 4 ¢ y : 3 I's y a_ 1
fmmoa ¥ fammialiom fasotaionia eI
y i v
Wyl 4 5 o W A o -
Suoyannasoiia SutoyRNNINTIIn suﬁaf{nga
4
v a ¥ v a 9
1uiinasgiudoyn Tufinaegndoya
V \ 4
4
genuin Jusuns /\
A

i o ~ o =R 1 v
319 3.18 neraa Tadnsanseaves Tusunsud g luns duding, dedeya uazuaasnsim



41

YNN 4

NMINANBILATHANITNANDY

A ' ad o s
4.1 MINANBUTDUABUYBIAVITA bl?JIﬁiﬁi’]ui‘YlSﬁLa@i

3
o S

8 ! A '\ A dad '3 o Y] s A
4.1.1 ‘Y]'Iﬂ'liﬂ?]?\?%ﬁ!‘ﬁ@ﬂﬂi’]ﬁ?‘ﬂ“ﬁﬁﬂﬁ@iﬁ!!ﬁgﬁ\i!ﬂﬁgﬂﬂﬂ]ﬂﬂﬂ!ﬂﬂn‘iﬂﬁm\iﬂﬂiﬁ 8255 18

o o

v
=

ad ~ o 9/ A [~4 v @ A 3 (% A o W
ﬂﬁﬁﬂﬂﬂﬂ!!ﬂ%!‘ﬂﬂﬂﬂﬂ"r‘m"Ii]’e)l!i)a‘lfﬁﬂZ!ﬂu’J1ﬁ1ﬁ’J!ﬂ%LWNﬂJuﬂ\3§ﬂﬂ 4.1 uazgﬂ‘n 4.2 108180

Tek SHEEH 200 S/s 1 Acgs
¥

- 1 |
I S P N o+ B B - -3 4
I : : : : ] 5.6V
[ i : : : . :
: + . : . . 1 Ch1 Freq
- i : : ; 1 = Hz
No period
found
¥
r
iCh 1| AT W s MLy /e A “M250ms Ch1 7 18V

] <~ o o 3 o
11 4.2 namamiweneadaievnugldyaaiienadisuan



42

e 4 ' Y
42 naaasilulilsunsuasvesalulasaeu Insamasuazidounsuasalulasaeu Insamasiuee
aa Aad -4
LeagALasATUBs A

& ' s & o a
42.1 vmsileusmnasuesaaslululasasuInsamesuazdunananniiiveeasa

317 4.3 uans DEMO niiweiiletleu TdsnnsuasuesalulasreuInsames

{ v ' & :
31 44 nerasmiwensumstlouawuravesgini i suinu



' r ¥
11145 yaaaniwemstfeusnuiaveseilnsain ¥ uaTinaniy

319 4.6 nrasminensutleusiSuduves Ju, ideu, I uazim

43



44

1 4 Y a A 9 a 9 ¥
3101 4.7 urasnsineiiedlous Ju, Aoy, 1 aznai Suau Sousesnnd

4 i 4 o @ Y 4 4
43 Naaeansivendsvadiasesiasasimsanvasduduuasa lulasaeu Insames

o ' 4 v o L 1 o a o
43.1 “Vl’lﬂ'liﬁi’)!ﬁ?ﬂQ’Jﬂ@ﬂiﬁ]'ﬁﬁﬂﬂlﬁ\iFl‘u Tﬁﬂ%’l»ﬁﬁuﬂﬁﬁlﬂﬂﬁﬂ@um@iiﬂ‘ﬁ 0 w33y 80C32

v J o o o 1 = { a
TuwesalulasaeuInsames dndsaeasninduazihmsdunaydyaunndsulasiviey

Ju o ) d { A Jou o Y o
s sHIee 80C32 asdunantweueadamsusumsn/asumasfividumessni vz ldnadegy

N4.8 1ag 4.9 AUAIAY

Tek EfeEl 200 S/s 16 Acgs
k ]
et
: 3 ¢
. S v ..... . Mzsomé H Ch] -r HEY ov

Ch1 Pk-Pk
34V

Ch1 Freq
o Hz
No period
found

v v ' ' Y
31 4.8 traeFya ufivI A S UE A UNTZANYRUATEIT LAMIIA 1 AT



Tek EIIEE 200 S/s

Ch | A I ¢ ' “M250ms Chl & 1.8V
& o 4 a Jo & a A o oA &
31}‘“ 49 !mﬁ\iﬁmuﬂlo’lmﬂ‘u‘!awﬁaiT’rﬁﬁ!mz‘ﬂﬁﬂlﬂiZﬂﬂﬂlﬂuﬁi’e)»iiijilﬂﬁxmzﬂmﬂﬁﬂ

@

L e

Chi1 Pk-Pk
5.6V

Ch1 Freq
1.818 H2
Low signal
amplitude

r

-~

4 < < @ ke A - o™
5191 4.10 yarasmsasuntasmineusaddilelidyu v idume i ina

4



46

[ [ 4 a o
44 nanvamsdsioyasen lduaTesnannames
msdedayannuesalylasaeuInsamesezdwdoyasenlyng 1 wifilddundes
a 2 ] a A A a S A o o
aeufiunes lasdeyaiuaasesniitnesnauiumesae vinaveuasasiadas msanvesry,
o ) o @ dt ] [ '
Su, oy, 3, ¥alais, uid uazdwauwadlunsnszan WU 0.12530/03/9919:2602 aziiluaives
A 0.125 Aaamas awesiud 30 Mauliuian (Asy 3) 1 1999 1aar 19 Wik 26 wid U

¥
nsZan 2 A39

44 Terminal - 9600.TRM
“File Edt Settings Phone . Tra
0.12530/03/9919:2602]

311 411 naasdeyandwdunduaiesaeuiiunes



47

=3 o o
4.5 naassangaiaumMsIuvesueia ulasaeu Insames
o =3 4 ' a o
4.5.1 naaeeamsThamvesaIngaruaumsandeyalumizeanud RAM) dwaaslugl

4,12 HazuanImIasWaB UIHAMUAI U 4.13, 4.14 yag 4.15 audan

71 4.13 neraamsshamvesTulsunsn msaudeya

Tumiea1s1 (RAM) TagezlinsasioasusHar1y

31H 4.14 namamahaumsavdeyalumitonudr (RAM)

o3 o < Y i v 9
Taoithu NTITHAIDINNITUNITATIVABUTHANIUIIYNAB



48

511 4.15 nrasmsmhaumsandeyalumizeanus (RAM)

=4 o @ 1 U v
Tashirmagndsninmsiimsaseaeusiaruit higndes

452 Manesmsiamuasaindmuaumsiudindeyaveseasinmsanvesdu Wems

s J O if v v =3
nARS KEEP ud2024uf 111 Keeping iaasnegluaninzmsnudeya

= Al o ~ ad
gﬂ"il 4.16 !!ﬁﬁ\‘iﬁﬁ’1%m!i’]a‘ﬁﬂ?iﬁx‘l%’lﬂuﬂ']iﬂﬂﬁﬂ KEEP

aguMITuTindeyavesensmsanyesry



49

o n 9 ' [ § o
453 %ﬁﬂaQﬂ-ﬁ‘Vﬂq"um@\iﬁ?“‘ﬁg5ﬂﬁmﬂ¥a!ﬂ1 (BACK) 3!@\3@?‘51?]15%%@3?}“ !ﬁ@‘ﬂ']ﬂ'ﬁ
¥ 9 Al o & A o 1 o A a = g a4 ¥
ﬂﬂ!!a?%zllﬁﬂqaaﬂﬁu1%@l!@ﬂ%ﬁﬂ%gﬂ"ﬂ 4,17 1NBIBIUAMT IU /1ABU / ﬂ llﬁglqa'lﬂﬁﬁ\iﬂ]?ﬁﬁﬂﬁﬂ@

yam

71 418 nvasnshaumssmaweyam laailuan nendinn

v b4
Iimsasawasuhiineyafidasnsii snguulumizsanud (RAM)

11 4.19 uasmsiaumss waeyam lnarilugnzndenn

» 1y v A 3 M °
imsasnasun hitidweyahdesmsFonguiulumizeanud (RAM)



50

: o o ! =1
101420 uerasmsThemanasndsnnSengdeyainuaSuS sudooudy

¥ v
4.6 l!’dﬁ\iﬂ'ﬁ‘ﬁﬂ1uﬁﬂﬂnﬂﬂl@~i!ﬁ?ﬁ)\i’3ﬁﬂﬁi1ﬂ'liﬁﬂ‘il@%l‘u

31N 421 naaunsesiasasimsanuasdy



3 ¥ r
11 423 erasgdns al Tumshausimusvsuaissiasasinmsanveeru

51



52

9) o o
47 pansentsmiaiuves ldsunsums Iaussuuiasasimsanve sy

Y @ @ ] Q) 4
4.7.1 neassnthsenanves ldsunsuszuniasanmianvesruszes Tnaduans Insann

Y9zl Toolbar 1 1% lumudenmsmanuaieg awaaslugin 424

| Commander
ﬁg A 5:yuFadasimsanvo ssluszo: Inashusmon sifwrt !Em

File Commurication

Level Control

'9‘} NewKeep | AddKeep | Show Graph |Communication

Microsoft
Outiook

D_ihm$|

j1M 424 uaasninendanvas lilsunsussuudagaimaanus iy

4.7.2 9AagIMIsUA19INIAT 09 IAdA 1M IANuB AN I9IMIABA Toolbar New Keep

. Rain Rate Input Data

vm.uv\?o! n fw by N Aodnm
wdondl I e,
um l AN
ANOUADMIZAN

MTINTAN Aadums i
3
ATINTAN fadnms vihn

211333 | Tunow 1999 | Settings:

3141 425 nranmiwedeumssumvinaTesindas Msanvasiu



63

winawmforia [0 125 lndnms
hudowd  [30/01/99
nual [19 30

oA I 02

mnmmn y Hadnms il

TN ¢ Hadnmi 1hn

71l 426 naasnshvanase N uAINAT 8 IAdRs NS ANVAIAY

° o’a’ U o 4 o 4 @ o
473 ‘VlﬂﬁBﬂﬂ”li‘VlN'I‘Llﬂ'ﬁ?’Nﬁ'l"ﬂﬂi'ﬁ'él‘l!ﬂ‘iﬂ!‘ﬁﬂﬁﬂ%ﬂyﬂ%’lﬂlﬁ?@\nﬁ@ﬂi'lﬂ'liﬂﬂ‘lﬁ]mu

A A H 3 1 7
!Mﬂ!aﬂﬂﬂNﬂﬂﬁ'lWﬂiﬂ

lL:m LR sin Hale lwdofﬁ.- At

vel Control

f onunPoﬂ Properties

Ne Data Bits: I:; v]
sdvanced { " Yon/Xolf

PCE i ; ity: I“fmo I l c RTS
f Stop Bits: |1 - 1 " Xon/RTS

31 #1427 uﬁamumamsmﬁmameqnm



54

o 4 4 g ¥ A A '
47.4 NARBINIIHNIUIIBAA Toolbar Add New tiedesmsinudeyafium@uaindeyaim

T an (g Y ' q YA A4 A o K| 9 A a
ﬁfmmMamagamﬂmaamwamzUu‘nﬂmayammﬁn

X
" Fie Commurcation About

BEE— | TTL - R

P E NewKeep Add Keep Show Graph | Commurscation Ext
<" 7

Microsoft
0

Advanced  ACDSee 3}
PCI

Intemet
Explorer

{ (4 EY o EY A A
311428 ngaanihee lide n Iddeyainndesmstiudindeyamauay

4.7.5 NAaBIMINIUIIBNA Toolbar Show Graph HledvsmaudasiayadnsINsANYes
{ [~ v @ { o
duinaasnasenuiihing i Taslunswleznaassisasimsanvesdy , a1 nazgiudeyahduiin
oA INsanyasdy

0] Size| Date [ Tip| Time
05 1/11/99 5 32400 AM
05 1/11/99 6 32500 AM
05 111/99 4 32600 AM
05 1/11/93 4 32600 AM
0511199 6 33200AM

3141 429 naasmiiweriie Tusunsinlszusanasenumiuns



Microsofl Visual Basis (et = [

FT Show Graph

Size| Date Tp|Time |
e ] 05 111/99 5 32400 AM
ool 2 05 1/11/99 6 32500AM
3 05 111/99 4 32600 AM
4 05 1/11/93 4132600 AM
051733 61 3:32.00 AM

[ ShowData

s

1430 yrasniiseimdenuaasravesns milugduuudu

o A " R 4 v @ " 9 v
47.6 NAaBINIINIUIIBNA Toolbar Communication INBABINS FULAZ AIUBYAHIUEY
o o ' ' s o 14w < o ' 7Y a
Tnsdndi Tag Tilsunsuezamamesasunsunazan usuAnves Tindy sauvamsds IWadeyan

[ t ' a 4 ] =3 Jd 4 @
AT TS AITEHA19ABUN AADS AT BIDAAT AR YR UABT IATBITY

&F2 U1 6C1 6D2 QO 895-47 §0-6
t3269445

31/ 4.31 naasmi1981a391nnA Toolbar Communication



56

| ——
2] I = x|
CARRIER 9600 X
PROTOCOL: LAP-M B r =

COMPRESSION: U.42BIS
CONNECT 9688/ARQ

[V _SetDTA tne it f

P )
[Modems connected at 9600 baud

= SRS =

&

{ a’: * k) 1 o
1M 4.32 uaesniivemsasa mesaneunsds IWadeya

U

Wating For o Call

$ 4 Qo - g 4 - o
5119 433 uaasmineeiiieiimsAaasnuaiesneunuasiatonia



J
<4

[ Modems connecte

d ot 9600 baud NNV T 777

5141 434 naasmiwaiiaien IWadeyaiisyde Tfsneuiunesilarema

1 ] Y ) A
1101435 yaasmiesvuzds Inideya lildenfiuneiilaroms

57



AT GF2 U1 GCL 002 QD 895-47 80-0

s

a Y A o A o A = Y
El“‘ﬂ 4.36 !Lﬁﬂ\‘lﬁu'mﬂﬂlﬂﬂﬁ'ﬂiJ“VI'J!ﬁ’é]i‘ljﬂ'lﬂ"ﬂ'l\ililﬂi@iﬁﬁﬂel'q‘l'lﬂl VIMNATBIADUNUABIAUNN

V.42BI8
96C2/ARQ

Modems connected at 9600 haud

q‘ o i o o y a Y Yy 9
1M 437 nrmaminensuniuaefile Sudygunnnissneuianesauma1duds



h
I m 5
B o R
o | TR
[4 ~
t svent [ shing for next file Het TR
| tatu [ whing for next hle
\
T ae—————
r“‘”i ; Hematring r”“ S [ EE
V& o Ty | NN T

11438 nrasuihwenssedu ladeynvounies

a s & - Y
ABUNAUABI ﬂmtmwmmﬁs SIABUNAUABIAUNT

s ¥ 2
‘%1! - -~
ZModem Download
o Joota it B\
[CReRORRAM FILEED
\ ng e, Wi
e —

Fil [AEEEER

Elapsed 000018 Remaning |00:0059 T

§ o A ~
31 439 naaemiwevazfu Tadeyaninaiesneuiumeiaunie



6 33
figs o BB W = 1 iSO L

$UI919INAB AR AN AUNIS

=n.

314 4.40 ugasgns wues Tadeya

G



61

2 -
YN 3

a o
ymnsaazunasy

o 4 v @ ' o/ 0'3 g o
M esiasasimaanvarusyey Inar e Tnssmaiiy 1858992911911
~ @ - @ wy 0 o <R o T & 9 A 9‘:1 v &KX Y i‘_'
Fousunainds suludsuiswsehimsdeusmat e Wnamlylumsiunnveyaiiunm
PO ) M y oad o P A a °
maagzﬁmuaﬂumiﬂaumeyaw‘l%mﬁﬂﬁﬂuﬁanasﬁiumsﬂ@umaya siedleuiaauasunseiin
naradeulvsu DS1202 M
=4 3 r o W 1 1
msmm’fayminzmawummaaqﬂma‘i'qaam1mmmmmmmvmuﬂs:ﬁmﬁfumﬂ‘ﬁ
A oA & ¥ Ay Y o r 2 9 v A 9 ﬂ a oA [ =%
Nanuas ma‘lmayaw‘lﬂmanuﬁwmﬂmmqﬂmmﬂmmzmma'lmmma uinaAIAsUIN
P v o A A v o ° v £ 9 o [Y 1o
nassiadasaetalug emiesiadasimsanvesluinms ‘uuﬂnsuayawmwxasﬂz'lumm‘:
o £ 9 A a1 r o a a o * ' a ' 9/ .
wwmegmmm‘lﬁaﬂ xxﬁﬁq_nag1mu1m1nzmmmuaa'ﬂﬂwmm&nmswmtmagaaamm
] o a
wiheanud1 (RAM) Ssezannsafudeyalasn
mssﬁUﬂgmauammmmg”lu‘nmammm (RAM) mmimsaﬂg'lé’ﬂﬁaﬂaumnam
ﬂmmigmam1ms¢mmawlu°lunmuu e lumissanus) RAM) maya‘luwmuu@aﬂm
uﬂﬂaﬁmﬂﬂms'ammvlu‘lummzuu@aﬂnmnm%mmam
] [ A 7 1d [ o o
msmﬁ’faga'lﬂmmsmﬁauﬁfamaé’@zﬁei’:’aggaﬁsﬂu'l";”’luﬁmaﬁﬂm1 (RAM) yaivasalu
o 9/ " 1] 9 o I'd
Tasaeu Insataesnnsy 1 1A Tagez1¥nsAadesuns iU RS-232 HAZINIGINBIABYNIUUBY
A a o ) ‘ﬂ ¢ ) A o a ¢ “‘i‘]
inSeenpufianad tazdanmilu e gdaya daui lBas e uasnaasnasenuuiiuniims
wivensunasy
9 Aw R @ o o d 9 A Pu 1
mayamuwﬂaﬁﬂmsaﬂmmvhmzﬁmmmﬂu’lﬂagmmagamamzmmsﬂﬂamumn
Qs =1 @ 1 LY A o = é
T'vxiﬁwﬁim“!%"lmﬁmﬂummua:mmauﬂﬂamswﬁuazuﬁmwﬁaanmwﬁnamwﬁsaa
=S 4 ] 1] ¢§ J . . o
asuTiumesaomalagez 15 llsuasums mn1m’1'mgama§ﬂuw1ﬁa°[ﬂuﬂin Visual Basic #1013
v o 9
duazsulaya
o A @ o & 9 o o 1 s
mments e iesein luilegiulimsiunnisyasas imsanvesrud luansailnial
d'slcv&w v o A (- &’ o R Y o o 9 g/ o &
ﬂmmmuamam'lummmms1.3nzuumsuu‘nmmgaiuﬂﬂgnummﬁmaamsuwmmz
83 1~mm;gas’mmmsmﬂnmawaga muuLﬂiamumﬂmamaﬂ?uummmﬁaaumau
sz Towhnn Tumsies umﬂmm“lummﬂammmaﬂmaaﬂuuummwmnﬁwmaq Aufimae
& ¥ ¥ A o &2 9 o wa A ﬂ
aniudy MdaTestiunndeyada Iusiavaiss inSeefazl ummmﬂam
clumswwunrwznt*tmutm"mr‘i‘]'u:i RS s eRad aRIUN B WARS AN ATAIAIAS
s 9 1 v [N o
ﬂs:ma‘lumsﬁmgmaya’ﬁé’mmsmm‘lmmazﬁuﬂmm ﬁagmﬂﬂanummu Tasduihinis

- . o o d e A ' Ya 1t a ¢ d
ﬂﬁﬂ'ﬂNW“’NIYHW“‘VHQ‘IﬂaﬂQZ!{hlﬂ'lﬁ o ﬂjﬁa\uﬂﬂﬂ'nﬂ'lﬁ TraaasNIUNBUIABTIMA



5100 R9AIAT B3 TAdAT IMIAnNVBIRY

uviasans I

220 VAC. 58 t12 VDC.

yiauazuUIAYBuas 8 alT iy

HULAUATLARN
1511935 1 A52V38 1N

ANNYA 0.125 Naawas

d' =3 o @ R
ﬁ?1ﬂﬂjuﬂ1§!ﬂﬂr’uﬂl}‘amﬂ! SNINITUUNN

v
sty a1 um

@ XK
szaza lunsIuNn

20 U 16 931319 23 U

msila-tlaseusasa

Walagijuaivuau (LCD)
alagsaTusianason luiins

natfulas 5w

= d‘ Ay
J1G0SIBIATMITAIVUIDUDAYA

~ " %3 =1 =
Wi Ianswaz uasull
ansmsanuasdy lunisianuasae
umnazliatmasasya Tue 909 1 wid
v &R 9 ' o @ <R 9

anuzmstunndeyadnhmstiuinde

T A 13
yaegvse Iy
v v '
funlumiiganud RAM) N8sanse
v KR Y g
Tunndeyala

9 v Ao =R 1 ] °
uarpsvayaIm At uNNeg luniagauh

(RAM) ﬁﬁﬁi&!ﬁ@‘lﬁhm%!’JﬁTﬁﬁ’@Qﬂﬁ

msmedeyaniunsesneniiaaey

WaindaaaNUUIYNIY

(RS-232)

S/ ag a '3
ﬂ1§l!?{ﬁ\3ﬂﬁ‘u@§a'ﬂqﬂﬂ1ﬂﬂ1i’J!ﬁi e

sasIMsanvasry uaasmsuTindeyannq 1 ui
uasnswdeya
o Y o ' g ¥ dy v ]
mssuazdadeya Funazde Iagwmdeyanlaninmstiudin

1] o/ d
Aumsate Insamv Tag 19 Tandu

62



Ananssulseme

] Jd a a t
YBUDUHITAUTBINAAI 19138 24398 tmunsal tazdaornaas 19158 in aa139 e
Ay y a o a 1Yo s ' & Vo |2 )
gen Wlszanidszamivimsungiam aneasuIsnuziuas IndnlinunlunmsinlSaan
) (::‘ 4 by Y a =) Aot v =l
UNUTU VOUDLHIEABI 81913 SUAZIIMUINAIAIFIAINT s 1 INsamnaun a1 emae Tums
o a o I3 VY oA Y A A a Yo o » A
WSy minusiouduivqardaea gameilvavauaaiieus Rassnmaslanazassviomiae

. 4
Tunsnanssmsyiauveslassanil



v A Y a
NUITDD B

setanon oy “ms1¥aululasaeuInsaaes aszna MCS-517

aodumaluladnszeemnd MAUNMTAIANI LIS, NTUNH, 2541

o a '’ a ' 4
Using dszusniumi - Ponad rhndly “gilonazmsilszgnd 15a luTasaeuTnsaiaes

MCS-51”

'
s o Y

a o =]
UIEN ‘Tﬂ@ﬂﬂlﬁ‘lﬂl INA, NIIUNA, 2536

«a

“ANT-32 VERSION 3.0 EMBEDDED CONTROL BOARD”

Av A ad o W
UIEN ﬁaﬁ!ﬁi"ﬁ N9, NIVUNA

aw & o a . = > Vo o . 9
ANTANA NIFATUININUY “Visual Basic Professional 5.0 n13 1udrdaiiazaeu Insa Active

a o =] o o w
UIEN ‘?ﬂ@ﬂg!ﬂ‘lﬁl VINA, NIUNN, 2541

Tyaty NI TI <91ZUAY Visual Basic”

a o =3 @ o w
UIEN ‘Timﬂgm‘lm 10A, NIUNHA, 2539



dy I dl Y o U v tﬂ' = 1 5 1 Y o ¥ & Y 14
nanstiluenansianulidmsunisldanuienisfinwvintu ldoygnlmiluldussleviiunisdn

Laidnsdilas edu Snvieihudlvidaudasionuazdosdnediaivesonalsnasaniinisuiluly



1319818 1 HD44780

B Instructions

1

Code Execation Time
(max)
s RS | W | DB» | DB« | DBs | DB« | DBy | DB: | DB: | DBs Dexcipdon (whes kp or
! foac ls 258 kHD)
Clear Clears entire display and sets DD i
Display 0 0 0 0 E 0 0 ¢ ¢ ! RAM address 0 in address counter. Lt ms i
Sets DD RAM address 0 in address ’
Retorn counter. Also returns display being
Home O o e e e 000 ifed to original position. DD fall
RAM contents remain unchanged.
Sets cursor move direction and
Estry specifies shift of display. These
Mode Set 0 0 0 0 3 0 0 ! D s operations are performed during 40
data write and read.
Disphay Sets ON/OFF of entire display (D),
OwOt 0 0 0 0 0 0 ] D (o B cursor ON/OFF (C), and blink of 40ns.
Costrol cursor position character (B).
Coarsor or Moves cursor and shifts display
Display 0 0 0 0 0 I S/C | R/L » 2 without changing DD RAM 40ps
Suin contents.
Sets interface data length (DL), |
g:d“ 0 0 0 0 1 DL N R > 2 number of display lines (L) and 40us
character font (F).
Sets CG RAM address. CG RAM
<t CC MM | § il ) ACG data is se and reccived after this s
| setting.
Sets DD RAM address. DD RAM
Set DD RAM, |7, 0 I ADD data is sent and received after this 48y
Address 7
setting.
Resd Reads Busy fag (BF) indicating
internal operation is being
B 0 ! BF
FyvHm AQ performed and reads address — frs
counter contents.
Write Data 2 ANR s :
1o CG or \ 0 Write Data :An;:: data mto DD RAM or CG 0s
DD RAM \
Resd Data R
from CG or | 1 Read Data RAM. g3 from DD RAM gL (G us
DD RAM Z
1D =1: Increment DD RAM: Display data RAM Execution time
1/D=0: Decrement CG RAM: Characier geserator Changes whes
S =1: Accompanics dispiry shiR RAM frequency chamges
SC=1: Display shikt Acc: CG RAM sdéress Exzmpie:
SC=0: Carser meve Aoc: DD RAM Address: Whes icp or fosc
R/L=1: Shift to the right CorTesponds 1o carsor address | 13 270 kHE:
R/L=0: Shit 1o the kRt AC: Address comter nsed for both Wesx 2
DL=1:8 bits, DL 4 bits DD 304 CG RAM sddress. X e T
N =1:2Eses, N=& | bne
F =1:5%10 dots, F=& 5X7 dots
BF =1: Internally operatug
BF =9: Can sccept imstroction
* No effect
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X

syl







PO Ky 7o 1./%

Microprocessor Supervisory Circuits

General Description

The MAX891A/MAX693A/MAX800L/MAX800M micro-
processor (UP) supervisory circuits are pin-compatible
upgrades to the MAX691, MAX693, and MAX695. They
improve performance with 30pA supply current, 200ms
typ reset active delay on power-up, and 6ns chip-
enable propagation delay. Features include write pro-
tection of CMOS RAM or EEPROM, separate watchdog
outputs, backup-battery switchover, and a RESET out-
put that is valid with Ve down to 1V. The MAX691A/
MAXB800L have a 4.65V typical reset-threshold voltage,
and the MAX693A/MAX800M's reset threshold is 4.4V
typical. The MAX800L/MAX800M guarantee power-fail
accuracies to +2%.

Applications

Computers

Controllers

Intelligent Instruments
Automotive Systems

Critical yP Power Monitoring

Typical Operating Circuit

5V
REGULATOR

N/
01uF]
L A%

Vcc  BATTON

ro

Vour

VBATT
CEoUT
MAXX I

MAX691A
MAX693A =

PFI MAXSOL CEIN

MAX8OOM

CMOS RAM

oy

3 | ADDRESS
DECODE

GND AQ-A15

W A X1 W

Features

¢ 200ms Power-OK/Reset Timeout Period

<

1pA Standby Current, 30pA Operating Current

¢ On-Board Gating of Chip-Enable Signals,
10ns Max Delay

¢ MaxCap™ or SuperCap™ Compatible
¢ Guaranteed RESET Assertion to Ve = +1V
¢ Voltage Monitor for Power-Fail or Low-Battery

Warning
¢ Power-Fail Accuracy Guaranteed to +2%
(MAX800L/M)
¢ Available in 16-Pin Narrow SO and Plastic
DIP Packages
Ordering Information
PART TEMP. RANGE PIN-PACKAGE
MAX691ACPE 0°C to +70°C 16 Plastic DIP
{ MAX691ACSE 0°C to +70°C 16 Narrow SO
MAX691ACWE 0°C to +70°C 16 Wide SO
| MAX691AC/D 0°C to+70°C Dice*
MAX691AEPE -40°C to +85°C 16 Plastic DIP
MAX691AESE -40°C to +85°C 16 Narrow SO
MAX691AEWE -40°C to +85°C 16 Wide SO
MAX691AEJE -40°C to +85°C 16 CERDIP
LMAXGQ‘IAMJE -55°C to +125°C 16 CERDIP

Ordering Information continued on last page.
* Dice are specified at T4 = +25 °C, DC parameters only.

Pin Configuration

- NQ
CONNECTION

*MaxCap

0SCIN
PF0

WDI =

110
uP

—8 osc et

NMI

RESET

RESET

LOW LINE WDO

el 14;'

SYSTEM STATUS INDICATORS

AUDIBLE
ALARM

TOP VIEW ——
VBATT [1 | # 16| RESET
Vour 2 ] 15] RESET
Yee 3] anasnn [l 0
GND 4] maxe974  |13] CEWN
BATTON {% %ﬁg%f i{j] CEouT
TOWLNE E MAX800M 1__1_| WDI
OSCIN [7] 10] PFO
0SCSEL [g 9] PRI
DIP/SO

SuperCap is aregistered trademark of Baknor Industries. MaxCap is a registered trademark of The Carborundum C orp.

S AXI

Maxim Integrated Products 1

For free samples & the latest literature: http//www.maxim-ic.com, or phone 7-800-998-8800.

For small orders, phone 408-737-7600 ext. 3468,
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Microprocessor Supervisory Circuits

ABSOLUTE MAXIMUM RATINGS

Terminal Voltage (with respect to GND)
VC(: ..................................................................... 'O3V tO +6V
VBATT i susssmissinisnmommmommenmessmmns senssmemssssesssntosont -0.3Vto +6V
All Other Inputs -0.3Vto (Vgyt + 0.3V)

Input Current
VCC PeaK .. o 1.0A
Ve Continuous
VBATT Peak.............

GND, BATT ON

Continuous Power Dissipation (Tp = +70°C)

Plastic DIP (derate 10.53mW/°C above +70°C) .......... 842mwW
Narrow SO (derate 8.70mW/°C above +70°C) ........... 696mwW
Wide SO (derate 9.52mW/°C above +70°C)............... 762mwW
CERDIP (derate 10.00mW/°C above +70°C).............. 800mWwW

Operating Temperature Ranges
MAX69_AC_ _/MAX800_C_ _
MAX69_AE_ _/MAX800_E_ _

............................ 0°Cto +70°C
-40°Cto +85°C

MAXBEY_AMIE :csssmsssmsmnmms simmasmsinmnsmossnsonsnanss -55°C to +125°C
Storage Temperature Range...............cc............ -65°C to +160°C
Lead Temperature (soldering, 10S€C) .........ccocoovvevnnnnn. +300°C

Stresses beyond those listed under "Absolute Maximurm Ratings " may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications Is not implied. Exposure to
absolute maximum rating conditions for extended periods ma 1y affect device reliability.

ELECTRICAL CHARACTERISTICS

(MAXG91A, MAXBOOL: Ve = +4.75V 10 +6.5V, MAX693A, MAXBOOM: Ve = +4.5V to +5.5V, VBATT = 2.8V, Ta = Ty 10 Thax.
unless otherwise noted.)
'L PARAMETER CONDITIONS | MIN TYP MAX UNITS
| Operating Voltage Range, ! 0 55 v
Ve, VBATT (Note 1) { '
louT = 25mA Vce-0.02 Vece-0.05
MAX69_AC Vce-0.2 Vce-0.3
MAX69_AE, |
= ! - 0. Vce - 0.35
Vour Output Vee = 4.5V lout = 250mA | 1axe00_CiE vec§02) fvee "
MAX69_A/M Vce - 0.40
MAX69_AC/AE,
lout = 210mA MAX800_C/E Vce-0.17 Vee-0.3V
MAX69_AC, MAX800_C 0.8 1.2
Vce-to-V On-Resist Vce = 4. Q
el stance) N~ MAX69_AE, MAX800_E 08 14
MAX69_A/M 0.8 1.6
v Sy VBATT = 4.5V, louT = 20mA VBATT - 0.3
e YBaCUp I/BATT = 2.8V, I0UT = T0mA VBATT - 0.25 v
VBATT = 2.0V, louT = 5mA VBATT - 0.15
VBATT = 4.5V 15
VBATT-to-Vourt
On-Resistance YEATT ~2.8Y = 2
| VBATT = 2.0V 30
Supply Current in
Normal Operating Mode Vce > VBATT - 1V 30 100 LA
| (Excludes loyT)
Fa. .
- Supply Current in TA = +25°C 0.04 1
| Battery-Backup Mode \\;gi;rv-Bé\g/ L2% A
'~ (Excludes louT) (Note 2) e Ta =TMmIN + TMIN 5
VBATT Standby Current Ta = +25°C -0.1 0.02
VBATT + 0.2V <V, A
(Note 3) ¥ CC I TA = TMIN = TMIN 70 0.02 H
Battery Switchover Power-up VBATT + 0.3 v
Threshold Power-down VBATT - 0.3

2 W AXIM




Microprocessor Supervisory Circuits

ELECTRICAL CHARACTERISTICS (continued)

(MAXB691A, MAXBOOL: Ve = +4.75V to +5.5V, MAX693A, MAX80OM: Vee = +4.5V 1o +5.5V, VBATT = 2.8V, Tp = Tpin 10 Tpax:

unless otherwise noted.)

PARAMETER | CONDITIONS MIN TYP MAX UNITS |
Battery Switchover ! 60 L v |
Hysteresis f
BATT ON Output | ISINK = 3.2mA 0.1 0.4 v
Low Voltage {ISINK = 25mA 0.7 1.5 j
BATT ON Output ' Sink current 60 mA
Shont-Circuit Current | Source current 1 15 100 HA
RESET AND WATCHDOG TIMER

| MAXB9TA, MAX800L 4.50 4.65 4.75
M X 4.25 4.40 4.50
Reset Threshold Voltage AXG93A, MAXSGE - \Y
I MAX800L. Ta = +25°C, V¢ falling 4.55 4.70
| MAX800M, Ta = +25°C, V¢ falling 4.30 4.45
Reset Threshold Hysteresis | 15 mv
Vcc to RESET Delay - Power-down 80 Hs
LOW LINE-to-RESET Delay | 800 ns
Reset Active Timeout Period, |
Internal Oscillator y e i e 280 B2
Reset Active Timeout Period, - 2048 Clock
External Clock (Note 4) R Cycles
Watchdog Timeout Period, | Long period 1.0 1.6 2.25 sec
Internal Oscillator | Short period 70 100 140 ms
Watchdog Timeout Period, | Long period 4096 Clock
External Clock (Note 4) Short period 1024 Cycles
Minimum Watchdog Input _ )
Pulse Widith l ViL=0.8V,ViH =0.75 x Vcc 100 ns
ISINK = 50UA, Vce = 1V, VBATT = 0V, Ve falling 0.004 0.3
RESET Output Voltage ISINK = 3.2mA, Ve = 4.25V 0.1 0.4 Vv
ISOURCE = 1.6mA, Vcc = 5V 365
RESET Output Short-Circuit
Current Output source current 1 20 mA
RESET Output Voltage Low
(Note 5) Isink = 3.2mA 0.1 0.4 \
o ISINK = 3.2mA, Ve = 4.25V 0.4
LOW LINE Output Voltage | \Y
i g | ISouRCE = 1pA. Ve = 5V 35
LOW LINE Output |
Shion:-ChretiE0umat | Output source current 1 15 100 HA
—_— ISINK = 3.2mA 0.4
WDO Output Voltage v
P g | ISOURCE = 500pA, Vcc = 5V 3.5
WDO Output }
Short-Cireuit Curent ' Output source current 3 10 mA
' WDI Threshold Voltage ViH 0.75x Vce v
' (Note 6) ViL 08
WDI = 0V -50 210
WDI Input Current A
| R, "WDI = Vour 20 50 H
M AXIMN 3
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Microprocessor Supervisory Circuits

ELECTRICAL CHARACTERISTICS (continued)

(MAX691A, MAXBOOL: Voo = +4.75V 10 +5.5V, MAX693A. MAXBOOM: Ve = +4.5V 10 5.5V, VBATT = 2.8V, T, = Ty 10 Typax.
unless otherwise noted.)

PARAMETER | ~ CONDITIONS | mMIN TYP MAX | UNITS
POWER-FAIL COMPARATOR

———— ' MAX69_AC/AE/IAM, Ve - 5V 1.2 1.25 13 | y
n reshol ' - |
g | MAXBOO_CI/E, Ve = 5V I 1.225 1.25 1.275
PF1 Leakage Current f i +0.01 +25 nA |
— ISINK = 3.2mA 0.4 ]
PFO Output Voltage | e v
' ISOURCE = 1A, Vce = 5V 3.5
PRO Output Shod-Cincuit | Output source current 1 15 100 HA
Current |
| VIN =-20mV, Vop = 15mV 25
PFl-10-PFO Delay | L o A Hs
' VIN = 20mV, Vop = 15mV. 60
CHIP-ENABLE GATING
CE IN Leakage Current | Disable mode +0.005 =1 | pA
CE IN-to-CE OUT Resistance Enabie modd ‘ 75 150 Q
(Note 7)
CE OUT Short-Circuit Current | e
= . . A
(Reset Active) | Disable mode, CE OUT = 0V 0.1 0.75 2.0 m
CE IN-to-CE OUT Propagation . . B
Delay (Note 8) 50Q source impedance driver, CLoap = 50pF 6 10 ns
CE OUT Output Voltage High | Vce = 5V, lout = -100pA RS "
(Reset Active) Vee =0V, VBATT = 2.8V, lout = 1pA vy
RESET-to-CE OUT Delay Power-down 12 ps
INTERNAL OSCILLATOR
OSC IN Leakage Current OSC SEL =0V 0.10 +5 HA
OSC IN Input Pull-Up Current OSC SEL = Vour or floating, OSC IN = 0V 10 100 HA
OSC SEL Input Pull-Up Current | OSC SEL = 0V 10 100 LA
OSC IN Frequency Range OSC SEL =0V 50 kHz
OSC IN External Oscillator ViH Vour-0.3 Vour-06 v
Threshold Voltage ViL 3.65 2.00
OSC IN Frequency with _
External Capacitor OSC SEL = 0V, COSC = 47pF 100 kHz

Note 1: Either Vcc or VBATT can go to 0V, if the other is greater than 2.0V.

Note 2: The supply current drawn by the MAX691A/MAX800L/MAX800M from the battery excluding louT typically goes to 10pA
when (VBATT - 1V) < Vcc < VBATT. In most applications, this is a brief period as Vcc falls through this region.

Note 3: "+" = battery-discharging current, "--" = battery-charging current.

Note 4: Although presented as typical values, the number of clock cycles for the reset and watchdog timeout periods are fixed and
do not vary with process or temperature.

Note 5: RESETis an open-drain output and sinks current only.

Note 6: WDl is internally connected to a voltage divider between Voyt and GND. If unconnected, WDI is driven to 1.6V {typ).
disabling the watchdog function.

Note 7: The chip-enable resistance is tested with Vice = +4.75V for the MAX69TA/MAX800L and Ve = +4.5V for the
MAX693A/MAXB00OM. CE IN = CE OUT = Ve / 2.

Note 8: The chip-enable propagation delay is measured from the 50% point at CE IN to the 50% point at CE OUT.
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Microprocessor Supervisory Circuits

Typical Operating Characteristics

(Ta = +25°C, unless otherwise noted.)

Vcc SUPPLY CURRENT BATTERY SUPPLY CURRENT
vs. TEMPERATURE vs. TEMPERATURE CHIP-ENABLE ON-RESISTANCE
(NORMAL OPERATING MODE) (BATTERY-BACKUP MODE) vs. TEMPERATURE
- 20 T 2
el e 3 2 N 3 120 Ry ! g
VBAIT = 2.8V : VBATT = 2.8 : VBATT = 2.8 [ :
2 34 |PELCEIN-OV i3 NO LOAD g VEE = Veef2 1‘ E
3 5 15 - 100 2
= ‘
£ 2 N < = A
3 \ > %] P |
> I~ z 1 o 80 7 T
o S~ a @ / |
o 0 ~—— 2 = |
Iz J‘ > S / |
8 | & =) P 2
>U 28 | — 0.5 60 7 |
z 5 / ' |
| e / " |
26 3 - |
60 -30 0 30 60 90 120 150 60 —30F D/E0-. 60 BSY0 Yo 60 -30 0 30 60 90 120 150 180
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
VBATT to Vour ON-RESISTANCE Vee to Voyr ON-RESISTANCE PFI THRESHOLD
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
20 1.5 1.50 g
. // é Vee =5V, g | §
<} L~ o VBATT = OV | H
L H G 11 g 1.25 : H
g VBATT - 200+ | W e ]
= | = ~r
0 15 [ - =10 A 51X
% VBATT = 2.8V % 09 @075
5 8 £
3 | = =
Z 10 —— 308 / T 050
’v:. I I L1 — S /
=3 VBATT = 4.5V 8 / 0.25 Ve = +8V,
Qo = 07 cc
> / VBATT=0V |
Vee = 0V /] NO LOAD ON PFO
3 06 0
60 -30 0 30 60 90 120 150 60 =30 0 30 60 90 120 150 60 -30 0 30 60 90 120 150
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
RESET THRESHOLD RESET OUTPUT RESISTANCE RESET DELAY
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
475 s 230
VBATT - 2.8V 5 g 3 Ve = OV TO 5V STEP :
470 —— = 3 VBATT = 2.8V g
' § S0 ——ca 220 g
S 465 — u Ve = 5V, VBATT = 2.8V L
= MAX691A —— = SOURCING CURRENT / =
2 460 |-MAX80L = 400 - £ 210
=} % v =
G 455 & v 3 L
& & 300 - &= 200
T L~
Z 450 5 L~ a
@ 445 3 200 & 190
“ 440 |= &
? T ——— n |
MAXE93A T & 100 f—— V¢ =0V, VBATT = 2.8V 180
4.35 [~ MAX800M SINKING CURRENT
430 I o L— . ‘ | ! 170
60 -30 0 30 60 90 120 150 60 30 0 30 60 90 120 150 60 30 0 30 60 90 120 150
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)

AKX 5
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Microprocessor Supervisory Circuits

Typical Operating Characteristics (continued)

(Ta = +25°C, unless otherwise noted.)

HA)

IBATT (

Ve to Vout (mV)

20

16

12

g

—
o

BATTERY CURRENT
vs. INPUT SUPPLY VOLTAGE

VBATT = 2.8V
lout=0A

MAXE91A TOC-10

2 3

Vee (V)

Ve to Vour vs. OUTPUT CURRENT

(NORMAL OPERATING MODE)

Vec =4.5V
VBATT =0V

MAXE91A TOC-13

SLOPE=

10

lout (MA)

100

1000

WATCHDOG AND RESET TIMEOUT PERIOD (sec)

VBATT to Vour (mV)

WATCHDOG AND RESET TIMEOUT PERIOD
vs. 0SC IN TIMING CAPACITOR (COSC)

g

jury
o

-

4
-t

-
(=4
o

-
o

CHIP-ENABLE PROPAGATION DELAY
vs. CE OUT LOAD CAPACITANCE

v == 2 M- ;
Vee=9 M Yee= i 8
o LONG WATCHDOG =1 CEIN- OV TO 5V | ;
; IMEOUTFRERODAGAE DRIVER SOURCE \ §
] Z 16 [IMPEDANCE - 500 1
A1 E .
RESET ACTIVE = g g2 |
2z (=}
TIMEOUT PERIOD : z L/ ;
/! I = / |
re ! 8 i
Allle” G / |
- e |
= SHORT WATCHDOG = / ;
TIMEOUT PERIOD 4 7 1
| /] |
| o |
10 100 1000 0 50 100 150 200 250 300
COSC (pF) Croap (pF)
VBATT to Vout vs. OUTPUT CURRENT Vcc to LOW LINE
(BATTERY-BACKUP MODE) AND CE OUT DELAY
Vec=0V g |
VBAIT = 4,5V 5V
Ve RESET I ‘
L THRESHOLD
W [ 80|
HI = T
> [OWTINE |
NS o |
_SLOPE=8Q HI Sl
= RESET
= Lo
HI
CEOUT o -|
Lo '
1 10 100
lout (mA)

MK M
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Microprocessor Supervisory Circuits

Pin Description

PIN ' NAME FUNCTION

Ballery-Backup Input. Connect to external battery or capacitor and charging circuit. If backup battery is not
‘ used. connect to GND. _
Output Supply Voltage. When Vg is greater than VBATT and above the reset threshold, VouT connects to
Vee. When Ve falls below VBATT and is below the reset threshold, Vout connects to VBATT. Connect a 0.1pF
capacitor from Vot to GND. Connect Voyt to Ve if no backup battery is used.
3 Vee Input Supply Voltage, 5V input.
GND | Ground. OV reference for all signals.
Battery On Output. When Voyr switches to VBATT, BATT ON goes high. When Vour switches to Ve, BATT ON

5 | BATTON | goes low. Connect the base of a PNP through a cumrent-limiting resistor to BATT ON for Vour current require-
y ments greater than 250mA.
' 6 |TOwDNE | LOW LINE output goes low when Ve falls below the reset threshold. It returns high as soon as Vo rises above
: the reset threshold.
External Oscillator Input. When OSC SEL is unconnected or driven high, a 10pA pull-up connects from VouT to

7 osc IN | OSC IN, the internal oscillator sets the reset and watchdog timeott periods, and OSC IN selects between fast
: and slow watchdog timeout periods. When OSC SEL is driven low, the resel and watchdog timeout periods may
| be set either by a capacitor from OSC IN to ground or by an external clock at OSC IN (Figure 3).
Oscillator Select. When OSC SEL is unconnected or driven high, the internal oscillator sets the reset delay and
8 | OSC SEL | watchdog timeout period. When OSC SEL is low, the external oscillator input (OSC IN) is enabled (Table 1).
OSC SEL has a 10pA internal pull-up.
Power-Fail Input. This is the noninverting input to the power-fail comparator. When PF1 is less than 1.25V, PFO
goes low. When PFl is not used, connect PFl to GND or Vour .
Power-Fail Output. This is the output of the power-fail comparator. PFO goes low when PF is less than 1.25V.
This is an uncommitted comparator, and has no effect on any other internal circuitry.
Watchdog Input. WDI is a three-level input. If WDI remains either high or low for longer than the watchdog time-
out period, WDQ goes low and reset is asserted for the reset timeout period. WDO remains low until the next tran-
sition at WDI. Leaving WDI unconnected disables the watchdog function. WD! connects to an internal voltage
divider between Voyr and GND, which sets it to mid-supply when left unconnected.
Chip-Enable Output. CE OUT goes low only when CE INis low and V¢ is above the reset threshold. If CE IN is
low when reset is asserted, CE OUT will stay low for 15us or until CE IN goes high, whichever occurs first.
Chip-Enable Input. The input to chip-enable gating circuit. If CE IN is not used, connect CE IN to GND or Vour.
Watchdog Output. If WDI remains high or low longer than the watchdog timeout period, WDO goes low and reset
is asserted for the reset timeout period. WDO returns high on the next transition at WDI. WDO remains high if
WDl is unconnected.
RESET Output goes low whenever Ve falls below the reset threshold. RESET will remain low typically for
200ms after Ve crosses the reset threshold on power-up.
RESET is an active-high output. It is open drain, and the inverse of RESET.

2 | Vour

10 PFO

1 WDI

12 | CEoUT
13 CEIN

14 DO

15 RESET
16 RESET

guaranteed to be valid down to Vo = 1V, and an
external 10kQ pull-down resistor on RESET insures
that it will be valid with Vc down to GND (Figure 1).
As V¢ goes below 1V, the gate drive to the RESET
output switch reduces accordingly, increasing the
Rps(ony and the saturation voltage. The 10kQ pull-

Detailed Description

RESET and RESET Outputs
The MAX691AMAXE93A/MAX800L/MAX800M's RESET
and RESET outputs ensure that the pP (with reset
inputs asserted either high or low) powers up in a

WOoO0BXVIN/TOO8BXVIN/VECIXYIN/VLEIXYIN

known state, and prevents code-execution errors dur-
ing power-down or brownout conditions.

The RESET output is active low, and typically sinks
3.2mA at 0.1V saturation voltage in its active state.
When deasserted, RESET sources 1.6mA at typically
Vour - 0.5V. RESET output is open drain, active high,
and typically sinks 3.2mA with a saturation voltage of
0.1V. When no backup battery is used, RESET output is

I AXI /N

down resistor insures the parallel combination of switch
plus resistor is around 10kQ and the output saturation
voltage is below 0.4V while sinking 40pA. When using
a 10kQ external pull-down resistor, the high state for
RESET output with Ve = 4.75V will be 4.5V typical.
For battery voltages > 2V connected to VBATT, RESET
and RESET remain valid for Ve from OV to 5.5V.
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RESET 15
ANAXIM
MAX691A Tk
MAXE93A

70 pP RESET

-

‘——lz-——:

RESET N I3
e
17 =RESET TIMECUT PERIOD

1o = NORMAL WATCHDOG TIMEOUT PERICD
13 = WATCHDOG TIMEOUT PERIOD IMMEDIATELY AFTER RESET

Figure 1. Adding an external pull-down resistor ensures
RESET is valid with Voo down to GND.

RESET and RESET are asserted when Ve falls below
the reset threshold (4.65V for the MAX691A/MAX800L,
4.4V for the MAX693A/MAX800M) and remain asserted
for 200ms typ after Vq rises above the reset threshold
on power-up (Figure 5). The devices’' battery-
switchover comparator does not affect reset assertion.
However, both reset outputs are asserted in battery-
backup mode since Vo must be below the reset
threshold to enter this mode.

Watchdog Function
The watchdog monitors P activity via the Watchdog
Input (WDI). If the pP becomes inactive, RESET and
RESET are asserted. To use the watchdog function,
connect WDI to a bus line or pP 1/0 line. If WDI
remains high or low for longer than the watchdog time-
out period (1.6sec nominal), WDO, RESET, and RESET
are asserted (see RESET and RESET Outputs section,
and the Watchaog Ouiput discussion on this page).

Watchdog Input
A change of state (high to low, low to high, or a mini-
mum 100ns pulse) at the WDI during the watchdog
period resets the watchdog timer. The watchdog
default timeout is 1.6sec.

To disable the watchdog function, leave WDI floating.
An internal resistor network (100kQ equivalent imped-
ance at WDI) biases WDI to approximately 1.6V.
Internal comparators detect this level and disable the
watchdog timer. When V¢ is below the reset thresh-
old, the watchdog function is disabled and WDI is dis-
connected from its internal resistor network, thus
becoming high impedance. :

Figure 2. Watchdog Timeout Period and Reset Active Time

Watchdog Output
The Watchdog Output (WDO) remains high if there is a
transition or pulse at WDI during the watchdog timeout
period. The watchdog function is disabled and WDO is
a logic high when V¢ is below the reset threshold, bat-
tery-backup mode is enabled, or WDI is an open circuit.
In watchdog mode, if no transition occurs at WDI during
the watchdog timeout period, RESET and RESET are
asserted for the reset timeout period (200ms typical).
WDO goes low and remains low until the next transition
at WDI (Figure 2). If WDI is held high or low indefinitely,
RESET and RESET will generate 200ms pulses every
1.6sec. WDO has a 2 x TTL output characteristic.

Selecting an Alternative
Watchdog and Reset Timeout Period

The OSC SEL and OSC IN inputs control the watchdog
and reset timeout periods. Floating OSC SEL and OSC
IN or tying them both to Vg selects the nominal 1.6sec
watchdog timeout period and 200ms reset timeout peri-
od. Connecting OSC IN to GND and floating or connect-
ing OSC SEL to Vgyt selects the 100ms normal
watchdog timeout delay and 1.6sec delay immediately
after reset. The reset timeout delay remains 200ms
(Figure 2). Select alternative timeout periods by con-
necting OSC SEL to GND and connecting a capacitor
between OSC IN and GND, or by externally driving OSC
IN (Table 1 and Figure 3). OSC IN is internally connect-
ed to a +100nA (typ) current source that charges and
discharges the timing capacitor to create the oscillator
frequency, which sets the reset and watchdog timeout
periods (see Connecting a Timing Capacitor at OSC IN
in the Applications Information section).

MNAXIM
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Table 1. Reset Pulse Width and Watchdog Timeout Selections

Figure 3. Oscillator Circuits

Chip-Enable Signal Gating
The MAX69TA/MAX693A/MAXB00L/MAX800M provide
internal gating of chip-enable (CE) signals to prevent
erroneous data from being written to CMOS RAM in the
event of a power failure. During normal operation, the
CE gate is enabled and passes all CE transitions. When
reset is asserted, this path becomes disabled, prevent-
ing erroneous data from corrupting the CMOS RAM. Al
these parts use a series transmission gate from CE IN to
CE OUT (Figure 4).

The 10ns max CE propagation delay from CE IN to CE
OUT enables the parts to be used with most pPs.

Chip-Enable Input

The Chip-Enable Input (CE IN) is high impedance (dis-
abled mode) while RESET and RESET are asserted.

During a power-down sequence where Vcc falls below
the reset threshold or a watchdog fault, CE IN assumes
a high-impedance state when the voltage at CE IN
goes high or 15ps after reset is asserted, whichever
occurs first (Figure 5).

During a power-up sequence, CE IN remains high
impedance, regardless of CE IN activity, until reset is
deasserted following the reset timeout period.

M AXIN

Watchdog Timeout Period
SC SEL N Reset Timeout Period
e8as Shatl Normal Immediately After Reset ese €
Low External Clock Input 1024 clks 4096 clks 2048 clks
Low External Capacitor (600/47pF x C)ms (2.4/147pF x C)sec (1200/47pF x C)ms
Floating Low 100ms 1.6sec 200ms
Floating Floating 1.6sec 1.6sec 200ms
In the high-impedance mode, the leakage currents into
MAXIMN EXTERNAL EXTERNAL this terminal are +TyA max over temperature. In the
MAX691A cLock OSCILLATOR low-impedance mode, the impedance of CE IN appears
MAX6934 8] osc sl 1 P as a 75Q resistor in series with the load at CE OUT.
MAXE00L [ . A
MAXEOA  — — The propagation delay through the CE transmission
7 osc N _E_7 0SC IN gate de%gnds on both the source impedance of the
504z — drive to CE IN and the capacitive loading on the Chip-
= = Enable Output (CE OUT) (see Chip-Enable Propagation
Delay vs. CE OUT Load Capacitance in the Typical
INTERNAL OSCILLATOR INTERNAL OSCILLATOR Operating Characteristics). The CE propa%gtion delay
1.6sec WATCHDOG 100ms WATCHDOG is production tested from the 50% point of CE IN to the
ne —3oseseL WE =8 ose sl 50% point of CE OUT using a 50Q driver and S0pF of
load capacitance (Figure 6). For minimum propagation
delay, minimize the capacitive load at CE OUT, and
ne. —Tosciv T osc ; :
i RV use a low output-impedance driver.
_ Chip-Enable Output

In the enabled mode, the impedance of CE OUT is
equivalent to 75Q in series with the source driving CE
IN." In the disabled mode, the 75Q transmission gate is
off and CE OUT is actively pulled to V. This source
turns off when the transmission gate is enabled.

LOW LINE Output
LOW LINE is the buffered output of the reset threshold
comparator. LOW LINE typically sinks 3.2mA at 0.1V.
For normal operation (V¢ above the LOW LINE thresh-
old), LOW LINE is pulled to V.

Power-Fail Comparator
The power-fail comparator is an uncommitted comparator
that has no effect on the other functions of the IC.
Common uses include low-battery indication (Figure 7),
and early power-fail warning (see 7ypical Operating
Circufy.

Power-Fail Input
Power Fail Input (PFI) is the input to the power-fail com-
parator. It has a guaranteed input leakage of +25nA
max over temperature. The typical comparator delay is
25ps from VIL to Vo (power failing), and 60us from Vi
to Vou (power being restored). If PFl is not used, con-
nect it to ground.

WOooEXVIN/TOOSXYIN/VEEIXYIN/VLESX YIN
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Figure 4. MAX691AMAXES3A/MAXE0OL/IMAXSOOM Block Diagram
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AV RESET
sqy THRESHOLD
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5
o CEouT
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i RESET
o
LOGIC LEVELS SHOWN ARE FROM OV TO 5V.
Figure 5. Reset and Chip-Enable Timing
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+5V
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vearr  Vee

_[‘*‘ MAXIMN
MAXEITA

T MAXBI93A
% MAX80OL
MAXE0OM

CEIN CEOUT
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+5V
|

Vee

9 VBATT

MAXIMN
MAXBIIA
MAX693A

MAXEOOL == T
PRL aveoom PO LOW BATT

2.0V 5.5V——

Figure 6. CE Propagation Delay Test Circuit

Table 2. Input and Output Status in Battery-Backup
Mode

PIN NAME STATUS
1 VBATT Supply current is THA max.
Vour is connected to VBATT through an
2 Vour internal PMOS switch.
3 Voo Battery switchover comparator monitors
Ve for active switchover.
4 GND GND QV, 0V reference for all signals.
5 BATT ON Logic high. The open-circuit output is
equal to Vour.
6 LOWLINE | Logic low®
7 OSCIN | OSC IN is ignored.
OSC SEL | OSC SEL is ignored.
The power-fail comparator remains
9 PFI active in the battery-backup mode for
Vce 2 VBATT - 1.2V typ.
The power-fail comparator remains
10 PEO active in the battery-backup mode for
Vce 2 VBATT - 1.2V typ. Below this volt-
age, PFQO is forced low.
11 WDI Watchdog is ignored.
12 TEOUT Logic high. The open-circuit voltage is
equal to Vour.
13 CEIN High impedance
14 WOo Logic high. The open-circuit voltage is
equal to Vour.
15 RESET Logic low*
16 RESET High impedance*

" Voo must be below the reset threshold to enter battery-backup
mode.

S AXI A1

Figure 7. Low-Battery Indicator

Power-Fail Output
The Power-Fail Output (PFO) goes low when PFI goes
below 1.25V. It typically sinks 3.2mA with a saturation
voltage of 0.1V. With PFl above 1.25V, PFO is actively
pulled to Vour-

Battery-Backup Mode
Two conditions are required to switch to battery-back-
up mode: 1) Veec must be below the reset threshold,
and 2) Vgc must be below VBATT. Table 2 lists the sta-
tus of the inputs and outputs in battery-backup mode.

Battery On Output
The Battery On (BATT ON) output indicates the status
of the internal Vqc/battery-switchover comparator,
which controls the internal Ve and VBATT switches.
For Ve greater than VBATT (ignoring the small hys-
teresis effect), BATT ON typically sinks 3.2mA at 0.1V
saturation voltage. In battery-backup mode, this termi-
nal sources approximately 10pA from Voyr. Use BATT
ON to indicate battery-switchover status or to supply
base drive to an external pass transistor for higher-cur-
rent applications (see 7ypical Operating Circuil).

Input Supply Voltage
The Input Supply Voltage (V) should be a regulated
5V. Ve connects to Vgt via a parallel diode and a
large PMOS switch. The switch carries the entire cur-
rent load for currents less than 250mA. The parallel
diode carries any current in excess of 250mA. Both the
switch and the diode have impedances less than 1Q
each. The maximum continuous current is 250mA, but
power-on transients may reach a maximum of 1A.

11
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Battery-Backup Input
The Battery-Backup Input (VBATT) is similar to the Vee
input except the PMOS switch and parallel diode arc
much smaller. Accordingly, the on-resistances of the
diode and the switch are each approximately 10Q.
Continuous current should be limited to 25mA and
peak currents (only during power-up) limited to 250maA.
The reverse leakage of this input is less than TpA over
temperature and supply voltage (Figure 8).

Output Supply Voltage
The Output Supply Voltage (Vo7) pin is internally con-
nected to the substrate of the IC and supplies current
to the external system and internal circuitry. All open-
circuit outputs will, for example, assume the Vour volt-
age in their high states rather than the Ve voltage. At
the maximum source current of 250mA, Vour will typi-
cally be 200mV below V(. Decouple this terminal with
a 0.1pF capacitor.

Applications Information

The MAX691A/MAX693A/MAXB00L/MAX800M are not
short-circuit protected. Shorting Vgt to ground, other
than power-up transients such as charging a decou-
pling capacitor, destroys the device.

All open-circuit outputs swing between Vo1 and GND
rather than Ve and GND.

If long leads connect to the Chip inputs, insure that
these leads are free from ringing and other conditions
that would forward bias the chip’s protection diodes.

There are three distinct modes of operation:

1) Normal operating mode with all circuitry powered
up. lypical supply current from Ve is 35pA while
only leakage currents flow from the battery.

2) Batery-backup mode where Ve is typically within
0.7V below VBATT. All circuitry is powered up
and the supply current from the battery is typically
less than 60pA.

3) Battery-backup mode where Ve is less than
VBATT by at least 0.7V. VBATT supply current is
THA max.

Using SuperCap™ or MaxCap™ with the
MAXE691A/MAXE93A/MAXEO0L/MAXEO0M
VBATT has the same operating voltage range as Vee
and the battery switchover threshold voltages are typi-
cally £30mV centered at VBATT, allowing use of a
SuperCap and a simple charging circuit as a backup
source (Figure 9).

If Voe is above the reset threshold and VBATT is 0.5V
above V¢, current flows to Voyt and Ve from VBATT
until the voltage at VBATT is less than 0.5V above Vee-
For example, with a SuperCap connected to VBATT and
through a diode to Vg, if Ve quickly changes from 5.4V
to 4.9V, the capacitor discharges through V7 and Vee
until VBATT reaches 5.1V typ. Leakage current through
the SuperCap charging diode and the internal power
diode eventually discharges the SuperCap to V¢. Also, if
Ve and VBATT start from 0.1V above the reset threshold
and power is lost at Ve, the SuperCap on VBATT dis-
charges through Ve until VBATT reaches the reset
threshold; then the battery-backup mode is initiated and
the current through V¢ goes to zero.

O—_
VBATT —__ s

AN
MAX69TA
MAX6IIA —
MAXS00L .
MAXB00M =

R

+5V o}

1N4148 Vee

0.47F° MAXE91A

=
%
£

1A
" MaxCap

Figure 8. Voo and VBATT to Vour Switch
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Figure 9. SuperCap or MaxCap on VBATT
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Figure 10. Alternate CE Gating

Using Separate Power Supplies

for VBATT and Vo

If using separate power supplies for Voo and VBATT,

VBATT must be less than 0.3V above Vee when Ve is

above the reset threshold. As described in the previ-

ous section, if VBATT exceeds this limit and power is

lost at V¢, current flows continuously from VBATT to

Ve via the VBATT-to-V 1 diode and the Vour-to-Vee
switch until the circuit is broken (Figure 8).

Alternate Chip-Enable Gating
Using memory devices with both CE and CE inputs
allows the CE loop to be bypassed. To do this, con-
nect CE IN to ground, pull_up CTE OUT to Vg7, and
connect CE OUT to the CE input of each memory
device (Figure 10). The CE input of each part then
connects directly to the chip-select logic, which does
not have to be gated.

Adding Hysteresis to the

Power-Fail Comparator

dysteresis adds a noise margin to the power-fail com-
Jarator and prevents repeated triggering of PFO when
/\n is near the power-fail comparator trip point. Figure
I shows how to add hysteresis to the power-fail com-

M AXI/A

figure 11. Adding Hysteresis to the Power-Fail Cqmparator

+5V ¢

R1

Vee

PFI PFO|__

MAXIMN
MAX6ITA
MAX6IA

R2 MAX800L

MAX80OM

GND

v

Virip ov
V-
5-125_1.25-Vipp
R?

R1

NOTE: Vrgip IS NEGATIVE

Figure 12. Monitoring a Negative Voltage
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Figure 13. Maximum Transient Duration without Causing a
Reset Pulse vs. Reset Comparator Overdrive

parator. Select the ratio of R1 and R2 such that PFl sees
1.25V when Vyy falls to the desired trip point (V1Rip)-
Resistor R3 adds hysteresis. It will typically be an order
of magnitude greater than R1 or R2. The current
through R1and R2 should be at least TpA to ensure that
the 25nA (max) PFI input current does not shift the trip
point. R3 should be larger than 10kQ to prevent it from
loading down the PFO pin. Capacitor C1 adds noise
rejection.

Monitoring a Negative Voltage
The power-fail comparator can be used to monitor a
negative supply voltage using Figure 12's circuit. When
the negative supply is valid, PFO is low. When the neg-
ative supply voltage drops, PFO goes high. This cir-
Cuit's accuracy is affected by the PFI threshold
tolerance, the V¢ voltage, and resistors R1 and R2.

Backup-Battery Replacement
The backup battery may be disconnected while V¢ is
above the reset threshold. No precautions are neces-
sary to avoid spurious reset pulses.

Negative-Going Vcc Transients
While issuing resets to the P during power-up, power-
down, and brownout conditions, these supervisors are
relatively immune to short-duration, negative-going Vcc
transients (glitches). It is usually undesirable to reset
the pP when V¢ experiences only small glitches.

Figure 13 shows maximum transient duration vs. reset-
comparator overdrive, for which reset pulses are not
generated. The graph was produced using negative-
going Vg pulses, starting at 5V and ending below the
reset threshold by the magnitude indicated (reset com-
parator overdrive). The graph shows the maximum
pulse width a negative-going Ve transient may typical-
ly have without causing a reset pulse to be issued. As
the amplitude of the transient increases (i.e., goes far-
ther below the reset threshold), the maximum allowable
pulse width decreases. Typically, a Ve transient that
goes 100mV below the reset threshold and lasts for
40ps or less will not cause a reset pulse to be issued.

A 100nF bypass capacitor mounted close to the Ve
pin provides additional transient immunity.

Connecting a Timing Capacitor at OSC IN
When OSC SEL is connected to ground, OSC IN dis-
connects from its internal 10pA (typ) pull-up and is
internally connected to a +100nA current source.
When a capacitor is connected from OSC IN to ground
(to select alternative reset and watchdog timeout peri-
ods), the current source charges and discharges the
timing capacitor to create the oscillator that controls the
reset and watchdog timeout period. To prevent timing
errors or oscillator start-up problems, minimize external
current leakage sources at this pin, and locate the
capacitor as close to OSC IN as possible. The sum of
PC-board leakage plus OSC capacitor leakage must be
small compared to +100nA.
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Maximum Vcc Fall Time
The Ve fall time is limited by the propagation dclay of
the battery switchover comparator and should not
exceed 0.03V/us. A standard rule of thumb for filter
Capacitance on most regulators is on the order of 100ut
per amp of current. When the power supply is shut off or
the main battery is disconnected, the associated initial
Ve fall rate is just the inverse or 1A/1 00pF = 0.01V/s.
The V¢ fall rate decreases with time as Ve falls expo-
nentially, which more than satisfies the maximum fall-time
requirement.

Watchdog Software Considerations
A way to help the watchdog timer keep a closer watch
on software execution involves setting and resetting the
watchdog input at different points in the program,
rather than “pulsing” the watchdog input high-tow-high
or low-high-low. This technique avoids a “stuck” loop
where the watchdog timer continues to be reset within
the loop, keeping the watchdog from timing out. Figure
14 shows an example flow diagram where the 1/O dri-
ving the watchdog input is set high at the beginning of
the program, set low at the beginning of every subrou-
tine or loop, then set high again when the program
returns to the beginning. If the program should “hang”
in any subroutine, the I/0 is continually set low and the
watchdog timer is allowed to time out, causing a reset
or interrupt to be issued.

MAXIMA

SUBROUTINE
OR PROGRAM LOOP
SETWDI
HIGH

RETURN

END

Figure 14. Watchdog Flow Diagram
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_Ordering Information (continued)

PART TEMP. RANGE PIN-PACKAGE

" MAX693ACPE 0°C to +70°C 16 Plastic DIP

| MAX693ACSE 0°C to +70°C 16 Narrow SO

| MAX693ACWE 0°C to +70°C 16 Wide SO

- MAX693AC/D 0°C to +70°C Dice*

| MAX693AEPE  -40°C to +85°C 16 Plastic SO

| MAX693AESE  -40°C to +85°C 16 Narrow SO
MAX693AEWE  -40°C to +85°C 16 Wide SO

| MAX693AEJE -40°C to +85°C 16 CERDIP
MAX693AMJE  -55°C 1o +125°C 16 CERDIP
MAX800LCPE 0°C to +70°C 16 Plastic DIP
MAX800OLCSE 0°C to +70°C 16 Narrow SO
MAX80OLEPE -40°C to +85°C 16 Plastic DIP
MAXB00OLESE -40°C to +85°C 16 Narrow SO
MAX800MC PE 0°C o +70°C 16 Plastic DIP
MAXB0OMCSE 0°C to +70°C 16 Narrow SO
MAX80OMEPE  -40°C to +85°C 16 Plastic DIP
MAX800OMESE  -40°C to +85°C 16 Narrow SO

“ Dice are specified at Ty = +25°C, DC parameters only.

Chip Topography

VBATT RESET RESET

0SC IN PFI PFO
0SC SEL
0.07"
(1.778mm) >

TRANSISTOR COUNT: 729
SUBSTRATE CONNECTED TO Vout

Package Information
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A|0.053/0069]|135(175 D|0.189 /0197 | 4
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DS1202, DS1202S

DALLAS

SEMICONDUCTOR

DS1202, DS1202S
Serial Timekeeping Chip

FEATURES

® Real time clock counts seconds, minutes, hours, date
of the month, month, day of the week, and year with
leap year compensation valid up to 2100

® 24 x 8 RAM for scratchpad data storage
® Serial I/0 for minimum pin count

@ 2.0-5.5 volt full operation

® Uses less than 300 nA at 2 volts

© Single-byte or multiple—byte (burst mode) data trans-
fer for read or write of clock or RAM data

¢ 8—pin DIP or optional 16—pin SOIGC for surface mount

® Simple 3—wire interface
® TTL-compatible (Vg = 5V)

® Optionalindustrial temperature range —40°C t0 +85°C
(IND) = §

ORDERING INFORMATION

DS1202 8—pin DIP
DS1202S 16-pin SOIC
DS1202S-8 8-pin SOIC
DS1202N 8—pin DIP (IND)
DS1202SN  16-pin SOIC (IND)

DS1202SN-8 8—pin SOIC (IND)

DESCRIPTION

The DS1202 Serial Timekeeping Chip contains a real
time clock/calendar and 24 bytes of static RAM. It com-
municates with a microprocessor via a simple serial in-
terface. The real time clock/calendar provides seconds,
minutes, hours, day, date, month, and year information.
The end of the month date is automatically adjusted for
months with less than 31 days, including corrections for
leap year. The clock operates in either the 24-hour or
12—hour format with an AM/PM indicator. Interfacing the

PIN ASSIGNMENT
nellt s
x1 2 7
x2[] 3 6
GND[] 4 5
B-PIN DIP, = ==
NG crf 7= ebm Ve
- XTom 2° 7fm SCLK
_ Xemms  s{m VO
. GNDOI} 4 s{m RST
8-PIN SOIC
(208 mily
Nc I 1 [ 16 [10] Voo
NCI] 2 15 [110 NC
X1 3 14 [1T1 SCLK
NC[IC] 4 13 [1I0 NC
X2l s 12 111 10
NC (1] 6 11 10 NC
NCOIL] 7 10 10 NG
GND (L] 8 9 [0 RST
16-PIN SOIC
PIN DESCRIPTION
NC — No Connection
X1, X2 — 32.768 KHz Crystal Input
GND — Ground
RST — Reset
/(o] — Data Input/Output
SCLK — Serial Clock
Vee — Power Supply Pin

DS1202 with a microprocessor is simplified by using
synchronous serial communication. Only three wires
are required to communicate with the clock/RAM: (1)
RST (Reset), (2) /O (Data line), and (3) SCLK (Serial
clock). Data can be transferred to and from the clock/
RAM one byte at a time or in a burst of up to 24 bytes.
The DS1202 is designed to operate on very low power
and retain data and clock information on less than 1 mi-
crowatt.
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OPERATION

The main elements of the Serial Timekeeper are shown
in Figure 1: shift register, control logic, oscillator, real
time clock, and RAM. To initiate any transfer of data,
RST is taken high and eight bits are loaded into the shift
register providing both address and command informa-
tion. Data s serially input on the rising edge of the SCLK.
The first eight bits specify which of 32 bytes will be ac-
cessed, whether a read or write cycle will take place,
and whether a byte or burst mode transfer is to occur.
Atfter the first eight clock cycles have occurred which
load the command word into the shift register, additional
clocks will output data for a read or input data for a write.

DS1202 BLOCK DIAGRAM Figure 1

The number of clock pulses equals eight plus eight for
byte mode or eight plus up to 192 for burst mode.

COMMAND BYTE

The command byte is shown in Figure 2. Each data
transfer is initiated by a command byte. The MSB (Bit 7)
must be alogic 1. If itis zero, further action will be termi-
nated. Bit 6 specifies clock/calendar data if logic 0 or
RAM data if logic 1. Bits one through five specify the
designated registers to be input or output, and the LSB
(Bit 0) specifies a write operation (input) if logic 0 or read
operation (output) if logic 1. The command byte is al-
ways input starting with the LSB (bit 0).

32.768 KHz

X2
Vo L Eh e
< REAL TIME G e OSCILLATOR
CLOCK 474 % AND DIVIDER
INPUT SHIFT
REGISTERS DATA BUS
SCLK
RST COMMAND AND
CONTROL 1ML ARDRESS BUS 24 X guM
ADDRESS/COMMAND BYTE Figure 2
7 6 5 4 3 2 1 0
1 ham, " A4 A3 A2 Al A0 RO~
CK W
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RESET AND CLOCK CONTROL L

All data transfers are initiated by driving the RST input
high. The RST input serves two functions. First, RST
turns on the control logic which allows access to the shift
register for the address/command sequence. Second,
the RST signal provides a method of terminating either
single byte ormultiple byte data transfer. A clock cycle is
a sequence of a falling edge followed by a rising edge.
For data inputs, data must be valid during the rising
edge of the clock and data bits are output on t he falling
edge of clock. All data transfer terminates if the RST in-
put is low and the I/O pin goes to a high impedance
state, Data transfer is illustrated in Figure 3.

DATA INPUT

Following the eight SCLK cycles that input a write com-
mand byte, a data byte is input on the rising edge of the
next eight SCLK cycles. Additional SCLK cycles are ig-
nored should they inadvertently occur. Data is input
starting with bit 0. Due to the inherent nature of the logic
state machine, writing times containing an absolute
value of “59” seconds should be avoided.

DATA OUTPUT

Following the eight SCLK cycles that mput a read com-
mand byte, a data byte is output on the falling edge of
the next eight SCLK cycles. Nate that the first data bit to
be transmitted occurs on the first falling edge after the
last bit of the command byte is written. Additional SCLK
cycles retransmit the data bytes should they inadver-
tently occur so long as RST remains high. This opera-
tion- permits continuous burst mode read capability.
Data is output starting with bit 0.

BURST MODE

Burstmode may be specified for either the clock/calen-
dar orthe RAM registers by addressing location 31 deci-
mal (address/command bits one through five = logical
one). As before, bit six specified clock or RAM and bit 0
specifies read or write. There is no data storage capac-
ity atlocations 8 through 31 in the Clock/Calendar Reg-
isters or locations 24 through 31 in the RAM registers.
When writing to the clock registers in the burst mode,
the first eight registers must be written in order for the
data to be transferred.

However, when writing to RAM in burst mode it is not
necessary to write all 24 bytes for the data to transfer.

Each byte that is written to will be transferred to FAM
regardless of whether all 24 bytes are written or not.

CLOCK/CALENDAR

The clock/calendar is contained in eight write/read reg-
isters as shown in Figure 4. Data contained in the clock/
calendar registers is in binary coded decimal format
(BCD).

CLOCK HALT FLAG

Bit 7 of the seconds register is defined as the clock halt
flag. When this bit is set to logic 1, the clock oscillator is
stopped and the DS1202 is placed into a-low—power
standby mode with a current drain of not more than 100
nanoamps. When this bit is wrmen lo Iogxc 0, the clock
will start.

AM-PM/12-24*"MODE
Bit 7 of:the”hours register is defined as the 12— or
24-hourmode select bit. When high, the 12—hour mode
selected. In the 12-hour mode, bit 5 is the AM/PM bit

““with logic high being PM. In the 24—hour mode, bit 5 is

the second 10 hour bit (20-23 hours).

WRITE PROTECT BIT

Bit 7 of the control register is the write protect bit. The
first seven bits (bits 0—6) are forced to zero and will al-
ways read a zero when read. Before any write operation
to the clock or RAM, bit 7 must be zero. When high, the
write protect bit prevents a write operation to any other
register.

CLOCK/CALENDAR BURST MODE

The clock/calendar command byte specifies burst
mode operation. In this mode the eight clock/calendar
registers can be consecutively read or written (see Fig-
ure 4) starting with bit O of address 0.

RAM
The static RAMis 24 x 8 bytes addressed consecutively
in the RAM address space.

RAM BURST MODE

The RAM command byte specifies burst mode opera-
tion. In this mode, the 24 RAM registers can be consec-
utively read or written (see Figure 4) starting with bit 0 of
address 0.
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REGISTER SUMMARY
A register data format summary is shown in Figure 4.

CRYSTAL SELECTION

A 32.768 KHz crystal, can be directly connected to the
DS1202 via pins 2 and 3 (X1, X2). The crystal selected
foruseshould have a specified load capacitance (CL) of
6 pF. The crystal is connected directly to the X1 and X2

DATA TRANSFER SUMMARY Figure 3
SINGLE BYTE TRANSFER

SCLK

pins. There is no need for external capacitors or resis-
tors. Note: X1 and X2 are very high impedance nodes.
It is recommended that they and the crystal be guard—
ringed with ground and that high frequency signals be
kept away from the crystal area. For more information
on crystal selection and crystal layout considerations,
please consult Application Note 58, “Crystal Consider-
ations with Dallas Real Time Clocks”.

0 1 2 3 4 5 6 7

*\HW|A0|A1lA2|A3lA4IRIEI 1

ADDRESS COMMAND

BURSTMODE TRANSFER

SCLK

o CHATT TN

DATA INPUT/QUTPUT

Igs
33

f:o””1 2k IS 6 /ANTAY 0 AT 2 I ke 7
o4 | L [ (aaEamnp 1~ GRS TS
ADDRESS COMMAND DATA /O BYTE 1 DATA/OBYTEN
FUNCTION BYTE N SCLKn
CLOCK 8 72
RAM 24 200
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REGISTER ADDRESS/DEFINITION Figure 4

REGISTER ADDRESS
A. CLOCK

7 6 5 0
SEC| 1 0 0 F}D‘
w
MIN| 1 0 0 RD—
W

HR| 1 0 0 AD
W
DATE| 1 0 0 RD—
W

RD,
MONTH| 1 ] 0 —
W

DAY | 1 0 0

- |RD,

YEAR| 1 | 0 [0 =

W

: RD)

CONTROL | 1 =

o'} 0 o

CLOCK RD)

1] 0|1 s

BURST W
B. RAM

RAMO| 1 | 1 | 0 -

w

RAM23| 1 | 1 | 1 "k

w

RAM| ¢ | ¢ | 4 o

BURST w

REGISTER DEFINITION

00-59 | CH 10 SEC SEC
00-59| 0 10 MIN MIN
01-12 | 12/ 10
0023 24 | O [ap|HR HE .
1229 s
o | o 10D “DATE
01-31 g :
01-12| 0 190 MONTH
0|0 o DAY
0-99 10 YEAR YEAR
WP FORCED TO ZERO
RAM DATA 0
RAM DATA 23
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

-0.3Vto +7.0V

0°C to 70°C

-55°C to +125°C

260°C for 10 seconds

* Thisis astress ratingonly and functional operation of the device at these orany other conditions above those
indicated inthe operation sections of this specification is notimplied. Exposure to absolute maximum rating
conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS

(0°C to 70°C)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Supply Voltage Vee 2.0 55 \
Logic 1 Input ViH 2.0
Vce=2.0V -0.3
Logic O Input Vi
Vee=5V 0.3

DC ELECTRICAL CHARACTERISTICS

. (0°C t0 70°C; Ve = 2.0 to 5.5V*)

PARAMETER SYMBOL TYP MAX UNITS | NOTES
Input Leakage Iy +500 pA 6
I/O Leakage ko™ +500 pA 6
\ Vee=2V 1.6
Logic 1 Output \ 2
V=5V 2.4
! V=2V 0.4
Logic 0 Output. \ 3
o :, 3 Vee=5V 0.4
2. 2% 7 Vee=2V 0.4
Active Supply Current lcc mA 5
Vee=5V 1.2
Vgog=2V 0.3
Timekeeping Current lcct HA 4
Vee=5V 1
Vee=2V 100
Leakage Current lcc2 nA 10
Veo=5V 100

*Unless otherwise noted.

CAPACITANCE (ta = 25°C)
PARAMETER SYMBOL | CONDITION TYP MAX UNITS NOTES
Input Capacitance C pF
I/0 Capacitance Cio 10 pF
Crystal Capacitance Cx pF
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AC ELECTRICAL CHARACTERISTICS

(0°C to 70°C; Vg = 2.0 to 5.5V*)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Vee=2V | 200

Data to CLK Setup tbc ns 4
Vee=5V 50
Veg=2V 280

CLK to Data Hold tcoH ns 7
Vee=5V | 70
Veg=2V 800

CLK to Data Delay tcop ns 7,89
Voe=5V 200
Vee=2V | 1000

CLK Low Time toL
Vgo=5V 250
Voc=2V 1000

CLK High Time tcH
Vee=5V | 250

E Vee=2V H

CLK Frequency fok MHz 7,12
Vee=5V
Vee=2V |0 2000

CLK Rise and Fall tr, tF o ns
Vee=5V: 500

3 :XVE‘VC:QV 4
RST to CLK Setup tfegx n b= us 7
7 Vee=5V 1
€ Vee=2V | 1000

CLKto RST Hold tcen ns 7

Vee=sV | 250
FE e V=2V 4
RST Inactive Time tcwH us 7
3y % Vee=5V 1

Py Vee=2V 280

RST to /O High Z tcoz ns 7
Vee=5V 70

*Unless otherwise noted.
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TIMING DIAGRAM: READ DATA TRANSFER Figure 5

|

RESET
tcc
tcoH tcop
toc —> tcpz
0 1

DATAINPUT/ Q
OUTPUT

ORFT
COMMAND BYTE

TIMING DIAGRAM: WRITE DATA TRANSFER Figure 6

towH

RESET

!w a5

CLOCK = -

—=l tcoH

e
. -
DATAINPUT/
OUTPUT/
~
COMMAND BYTE
NOTES:

1. Allvoltages are referenced to ground.

2. Logic one voltages are specified at a source current of 1 mA at V=5V and 0.4 mA at Vee=2V, Vo=V for
capacitive loads.

3. Logic zero voltages are specified at a sink current of 4 mA at Voe=5V and 1.5 mA at Vee=2V.
4. Iccy is specified with I/O open, RST set to a logic 0, and clock halt flag=0 (oscillator enabled).

5. Iccis specified with the I/O pin open, RST high, SCLK=2 MHz at Vee=5V; SCLK=500 KHz, V=2V and clock
halt flag=0 (oscillator enabled).

- RST, SCLK, and I/O all have 40KQ pull-down resistors to ground.
. Measured at V|;;=2.0V or V) =0.8V and 10 ms maximum rise and fall time.

. Measured at Vou=2.4V or Vo, =0.4V.

© ® N O

. Load capacitance = 50 pF.
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10. Icco is specified with RST, I/0, and SCLK open. The clock halt flag must be set to logic one (oscillator disabled).

11. At power—up, RST must be at a logic 0 until Vog 22 volts. Also, SCLK must be at a logic 0 when RST is driven
1o a logic one state.

12.If tcy exceeds 100 ms with RST in a logic one state, then I may briefly exceed ¢ specification.

DS1202 SERIAL TIMEKEEPER 8-PIN DIP

8 5

8-PIN

MIN MAX
0.360 0.400

0.240

0.325

0.015 0.040

0.110 0.140

LT . | oo0% 0.110
ke SN

G HIN. | 0320 0.370

e MM
JIN. | 0.008 0.012

MM
KIN. | 0015 0.021

MM
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DS1202S SERIAL TIMEKEEPER 16-PIN SOIC
K> le > 6 e

HHHHA ﬂﬂﬁﬁﬂ
HHHHH

pl

J

"”‘l:L

PKG 16-PIN
DIM MIN MAX
AIN. | 0500 | 0511
MM | 1270 12.99
BIN. | 0290 | 0.300
MM 7.37 7.65
CIN. | 0089 | 0.095:
MM 2.26 241
EIN. | 0004 | 0012
MM | _0102 | 030
FINS§* 0094 | o0.105
MM < = 268

= GTIN. 0.050 BSC
MM 1.27 BSC
HIN. | 0398 | 0416
MM | 10.11 10.57
JIN. | 0009 | 0013
MM 0229 | 033
KIN. | 0013 | 0019
MM 0.33 0.48
LIN 0.016 | 0.040
MM 0.406 120
phi | o° 8°
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DS1202S8 8—PIN SOIC 200 MIL

ek oo

l T

T J 1
?" T

PKG

DIM

A IN.
MM

B IN.
MM

C N
MM

“EIN.
MM

FIN.
MM

G IN.
MM

H IN.
MM

J IN.
MM

K IN.
MM

LIN.
MM

0.030
0.762
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; FILENAME RAIN V3.ASM

; DESCRIPTION GET START TIME FROM KEYBOARD (UP-DOWN KEYBOARD)
; & REAL TIME TO LCD MODULE

; & GET INTERRUPT SIGNAL TO SUB ROUTINE
; & VALUE OF RAIN TO LCD MODULE

; & WRITE DATA TO RAM

; & UPLOAD DATA TO PC

; & PASSWORD FOR CLEAR RAM

; & SEND DATA OF RAIN EVERY MINUTE

; HARDWARE - MCS-51 (8032)

; - EPROM :32 KBYTE (27256)

; - RAM :32 KBYTE (62256)

; - Ds1202

; - MAX691

; - MAX232

; -~ TTL I/0 (8255)

; - LCD164 DMC

; ASSEMBLER SXA51

~e

: *hkkkkkkkh Kk VARIABLE * ok ok ok hkkkhkhk
: * Kk Kk k Xk PORT * % Kk k&

DATABI EQU P1l.4
CLKBIT EQU P1.b
RSTBIT EQU P1.6
H * Kk Kk k PARAMETER * Kk ok &k
LCDWRC EQU 8100H ;LCD WRITE INSTRUCTION
LCDRDC EQU 8101H ;LCD READ INSTRUCTION (CHECK BUSY
FLAG)
LCDWRD EQU 8102H ;LCD WRITE DATA
LCDRDD EQU 8103H ;LCD READ DATA
P1A EQU 8000H ;USER PORT 1 PORT A
P1B EQU 8001H ;USER “PORT 1 (PORT B
P1C EQU 8002H ;USER PORT 1 PORT C
P1lP EQU 8003H ;USER PORT 1 CONTROL PORT
;BRAT12 EQU OE8H ;1200 BAUD RATE
;BRAT24 EQU OF4H ;2400
; BRAT48 EQU OFAH ;4800
BRATO96 EQU OFDH ;9600
ADLINEl EQU 80H ;ADDRESS LINEL
ADLINEZ2 EQU 0COH ;ADDRESS LINEZ2
ADLINE3 EQU 90H ;ADDRESS LINE3

EQU ODOH ;ADDRESS LINE4

ADLINE4

r

* Kk ok ok ok ok ok ok ok k INTERNAL RAM * k& Kk Kk ok ok Kk k ok

Ne o~

ORG 00H
’

DS 8 ;REGISTOR BANK-0
DISBUF: DS 64 ;DISPLAY BUFFER (SEGMENT CODE)
SECBUF: DS 1 ; SECOND BUFFER
MINBUF: DS 1 ;MINUTE BUFFER
HOURBUF: DS 1 ;HOUR BUFFER
TIMLCD: DS 1 ;TIME FOR TURN OFF LCD
RAIN: DS 5 ;VALUE RATE OF RAIN/MINUTE
RATEMIN: DS 4 ;VALUE RATE OF RAIN/MINUTE (KEY RT)
RAINHOUR:DS 3 ;VALUE RATE OF RAIN/HOUR
PULSE: DS 1 ;PULSE OF RAIN IN EACH MINUTE
STATUS: DS 1 ; STATUS BUFFER
RHADRAM: DS 1 ;RAM ADDRESS (RAIN)
RLADRAM: DS 1 ; RAM ADDRESS
DISBUFS: DS 16 ;DISPLAY BUFFER



CLER: DS ;CLEAR BUFFER

SIZEGAGE:DS ;RATN GAGE SIZE

ADDRL: DS ; KEEP ADDRESS LOW FOR SEND
ADDRH : DS ; KEEP ADDRESS HIGH FOR SEND

CH DATE: DS
CH_MONTH:DS
CH_YEAR: DS
CH_HOUR: DS
CH MINUTE:DS 1
RT DAY: DS 1
RT_MONTH:DS 1
RT _YEAR: DS 1
RT _HOUR: DS 1
RT MINUTE:DS 1
SYSSTK: DS 48
INTEND:

’

I = = T =S R

K kk ok hkkhkkhk RESET * ok ok ok ok ok kk ok k

ORG 0000H
SJIMP MAIN

ORG 0003H
LJMP INTERO

ORG 000BH
RETI

ORG 0013H
LJMP INTERL

ORG 001BH
RETI

;
ORG 0023H
RETT

;******************************** MAIN
dhkhkhkhkhkdrhkrhbhkhkhhkhdkrhkdhhbhhhkhkhhkhkhhkhhdhrh
MAIN: MOV R2, #40H ;POWER UP DELAY
RES1l: MOV R3, #0

DJNZ R3,.$

DJINZ R2,RES1

MOV SP, #SYSSTK
MOV RO, #08H ;CLEAR INT-RAM (ALL)
MOV R2, #INTEND-08H
RES2: MOV @RO, #0
INC RO
DJNZ  R2,RES2
LCALL LCDINI ;LCD INITIALIZE
MOV R2, #20 ; DELAY
LCALL DTSEC
LCALL CURSOF
LCALL CLRDIS ; CLEAR DISPLAY
MOV DPTR, #7FFEH ;OLD ADDRESS BEFORE TURN OFF
MOVX A, @DPTR
MOV RHADRAM, A
INC DPTR
MoV | A, RDPTR

MOV FIADRAM, A



Ny W W

~e

RTC:

KLO:
RTCO:

KL1:
RTCL:

RTC2:

MOV
MOV
MOV
LCALL
MOV
MOV
MOVX
LCALL
LCALL
LCALL
LCALL
LCALL
MOV
SETB
MoV
SETB
MOV

CLR
MOV
MOV
MOV
SETB
ANL
MOV

TIMLCD, #05H
CLER, #02H
STATUS, #00H
DEMO

DPTR, #P1P

A, #90H
@DPTR, A
CREATE_BY
GAGESIZE
SCHAR LCD
KEYBOARD
WR_START TIME
IE,#10000000B
IE.2

A, STATUS
ACC.7
STATUS,A

******INITIAL SERIAL********

TR1

TMOD, #00100000B
TH1, #BRAT96
TL1, #BRAT96

TR1

PCON, #7FH

SCON, #01010000B

; SET START TIME FOR LCD
;SET 2 PULSE FOR CLEAR
;CLEAR STATUS

;INITIAL I/P PORT FOR KEYBOARD

; SET CHARACTER ON LCD DISPLAY
;GET START TIME FROM KEYBOARD

; KEEP STATUS LCD FOR CHECKING

;TR1 IS IN TCON
;SET TIMER1 MODE 2
;SET BAUDRATE 9600 BPS

; TIMERLI ON

;SMOD = 0

; SERIAL 8 BIT UART MODE
;MODE 1, SINGLE PROCESSOR
;BIT 9=0

3 * ok k ok ok ok ok ok kK LOOP %k Kk kKo k ok ok ok kK

MOV
MOVX
CJINE
SJIMP
CJINE
MOV
LCALL
MOV
CJNE
SJIMP
LJMP
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
LCALL
MOV
MOV
CJNE
LJIMP
MOV
JNB
PUSH
PUSH
MoV
MOV

DPTR, #P1A

A, @DPTR

A, #00H, KLO
RTCO
A,#111111118B,KL1
R2, #81H
RTCRD

A,R3

A, SECBUF,RTC1
RTC

KEYLOOP
SECBUF, A
HTOA
DISBUF+14,R2
DISBUF+15,R3
R2, #83H
RTCRD

A, R3

HTOA
DISBUF+11,R2
DISBUF+12,R3
A,MINBUF, RTC2
RTC4
MINBUF, A
IE.0,RTC3

DPH

DPL

DPH, RHADRAM
DPL, RLADRAM

; GET DATA FROM KEYBOARD

; CHECK KEYBOARD
;READ TIME LOOP

; SECOND

;MINUTE

;ABOUT KEEPING RAIN DATA



RTC33

RTC4:

RTCS5:

RTC6:

RTC7:

MOV
LCALL
LCALL
LCALL
MOV
MOV
POP
POP
LCALL
LCALL
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
DJINZ
LCALL
MOV
CLR
MOV
MOV
MOV
MOV
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOV
CJINE
SJIMP
MOV
JNB
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
LCALL

A, PULSE
HEXTOBCD
CH_RAM
SENDDATA
RHADRAM, DPH
RLADRAM, DPL
DPL

DPH

LCDSL2

LCDSL3
DISBUF+19,#'0"
DISBUF+20,#'0"
DISBUF+21,#'0"
DISBUF+23,#'0"
DISBUF+24,#'0"
DISBUF+35, #'0"'
DISBUF+36,#'0"'
DISBUF+37,#'0"
DISBUF+38,#'0"
DISBUF+40,#'0"
DISBUF+41,#'0"
RATIN, #00H
RAIN+1, #00H
RAIN+2, #00H
RAIN+3, #00H
RAIN+4, #00H
RATINHOUR, #00H
RAINHOUR+1, #00H
RAINHOUR+2, #00H
PULSE, #00H
TIMLCD, RTC4
DISPOF

A, STATUS

y; AN ]
STATUS, A

CLER, #02H
DISBUF+56, #'R"
DISBUF+57,#'A"
DISBUF+58, #'M"
LCDSLA4

R2, #85H

RTCRD

A,R3

HTOA
DISBUF+8, R2
DISBUF+9, R3

A, HOURBUF, RTC5
RTC6
HOURBUF, A
IE.0,RTC6
KEEPFC

R2, #87H

RTCRD

A,R3

HTOA

DISBUF, R2
DISBUF+1,R3
R2, #89H

RTCRD

A, R3

HTOA

;ABOUT TURN OFF LCD

;SET 2 PULSE FOR CLEAR

; HOUR

; DATE

;MONTH



MOV DISBUF+2, R2

MOV DISBUF+3,R3

MOV R2, #8DH ; YEAR

LCALL RTCRD

MOV A,R3

LCALL HTOA

MOV DISBUF+4,R2

MOV DISBUF+5, R3
RTC8: MOV DISBUF+6, #'

MOV DISBUF+7, #'T"'

MOV DISBUF+10,#':"

MOV DISBUF+13, #':"

MOV DPTR, #7FFEH

**** OLD ADDRESS BEFORE TURN OFF ****

Ne Ne N

MOV A, RHADRAM
MOVX @DPTR,A
INC DPTR

MOV A, RLADRAM
MOVX @DPTR,A
LCALL LCDSL1
LCALL LCDSL4
LJIMP RTC

J Jok ek okk ok ok kok ok ok kdek END I\d’.A:[N F%e ke ko ke ke ok ek k ok ok okk

Ne  Ne

F gk ok ded d ke ok Kok ok ok ok ok SUB PROGRAM * e h ok ok ok kdek ok kokk ok

Je ok gk ko ok ok ok ko ko k ok DEMO hhkhkkkhkhhhrhkkhkrhkhkdhdri

Ne Ne

DEMO: LCALL CREATEDEMO
LCALL CREATECHAR
MOV DISBUF+50, #01H
MOV DISBUF+51, #02H
MOV DISBUF+52, #03H
LCALL LCDSL41
LCALL - KDELAY
LCALL  KDELAY
LCALL DISPOF
LCALL KDELAY
LCALL = KDELAY
LCALL ~ DISPON
LCALL KDELAY
LCALL KDELAY
LCALL DISPOF
LCALL KDELAY
LCALL KDELAY
LCALL DISPON
LCALL KDELAY
LCALL KDELAY
RET

Jeode ok e ke he ke e e ke ke e ok ek KEEPFC e e de ok de ok ok ke ke Ak e de e e

; KEEP CODE FC FOR CHANGING HOUR & KEEP TIME

KEEPFC: MOV DPH, RHADRAM ; RAM ADDRESS
MOV DPL, RLADRAM
MoV A, #OFCH ;KEEP CHANGE HOUR CODE,DATE AND TIME

LCALL CH RAM
LCALL KEEP DATE TIME ; KEEP DATE & TIME



MOV RHADRAM, DPH
MOV RLADRAM, DPL
RET

r

- * Kk kk kk ok ok ok ok k& KEYLOOP * % dk ok ok ok ok ok ok ok

; LOOP FOR CHECK DATA FROM KEYBOARD

.
r

KEYLOOP:

CH_HKEY:

ONLCD:

CH LCD:

CH_CRAM:

CR:

CH_ORAI:

ORL
CJINE
LJIMP
MOV
LCALL
LCALL
CJINE
LCALL
MOV
SETB
MOV
LJMP
MOV
MOV
JB
LJMP
MOV
CJINE
MOV
MOV
MOV
LCALL
DJNZ
LJMP
LJIMP
CJINE
JB
MOV
JB
MOV
MOV
MOV
LCALL
LCALL
MOV
MOV
SETB
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

A,#00001111B
A,#11111111B,CH_HKEY
RTCO

TIMLCD, #05H
SOUND

KDELAY
A,#11101111B,CH_LCD
DISPON

A, STATUS
Ace.]
STATUS, A

RTCO

R7,A

A, STATUS
ACC.7,CH_CRAM
RTCO

A, R7
A,#01111111B,CH ORAT
DISBUF+56,#'C'
DISBUF+57,#'1"
DISBUF+58,#'r"
LCDSL4

CLER, CR
CLRRAM

RTCO
A,#11011111B,CH RT
IE.O,OFFRAIN
A, STATUS
ACC.4,0NR

DPH, RHADRAM
DPL, RLADRAM

A, #0FO0H
CH_RAM

KEEP DATE TIME
RHADRAM, DPH
RLADRAM, DPL
IE.O

RAIN, #00H
RAIN+1, #00H
RAIN+2, #00H
RAIN+3, #00H
RAIN+4, #00H
PULSE, #00H
DISBUF+19,#'0"
DISBUF+20, #'0"'
DISBUF+21,#'0"
DISBUF+23,#'0"
DISBUF+24,#'0"
DISBUF+35, #'0"
DISBUF+36,#'0"
DISBUF+37,#'0"’
DISBUF+38,#'0"
DISBUF+40,#'0"

DISBUF+dLl, 80"

; SET TIME FOR TURN OF LCD
; SYSTEM SOUND CALL

;CHECK DATA FROM KEYBOARD

; TURN ON LCD
;KEEP STATUS LCD FOR CHECKING

;CHECK LCD STATUS

; CHECK CLEAR RAM

; CHECK KEEPING DATA STATUS
; CHECK RAM OF RAIN

; RAM ADDRESS

;KEEP START CODE,DATE AND TIME

; KEEP DATE & TIME

; CLEAR PULSE BUFFER



LCALL LCDSL2
LERTE TODSLE
LCALL KEEPING
LCALL LCDSL4
LJMP  RTCO
OFFRAIN: CLR IE.O
MOV DPH, RHADRAM ; RAM ADDRESS
MOV DPL, RLADRAM
MOV A, PULSE
LCALL HEXTOBCD
LCALL CH_RAM
MOV RHADRAM, DPH
MOV RLADRAM, DPL
LCALL NONKEEP
LCALL LCDSL4
ONR: LJMP  RTCO

% h Kk kodok ok ok ok ok ok ok k SHOW VALUE OLD OF RATE/MINUTE *hkhkkhkhkhkkhkhkdk

CH_RT: CLR IE.2

JNB IE.0,CH_RT1
CLR IE.O
MOV DPH, RHADRAM ;RAM ADDRESS

MOV DPL, RLADRAM
MOV A, PULSE
LCALL HEXTOBCD
LCALL CH_RAM
MOV RHADRAM, DPH
MOV RLADRAM, DPL
CH RT1: LCALL SCHAR LCD
LCALL KEYRT
LCALL KEYBOARD
MOV R2,DISBUF+11
MOV R3,DISBUF+12
LCALL ATOH
MOV RT_MINUTE, A
MOV R2,DISBUF+8
MOV R3,DISBUF+S
LCALL ATOH

MOV RT HOUR,A
MOV R2, DISBUF+4
MOV R3, DISBUF+5
LCALL ATOH

MOV RT YEAR,A
MOV R2, DISBUF+2
MOV R3, DISBUF+3

LCALL ATOH
MOV RT _MONTH,A

MOV R2, DISBUF
MOV R3,DISBUF+1
LCALL ATOH

MOV RT DAY,A

MOV DPTR, #0000H
RATEM1: MOVX A, @DPTR

CJINE A, #OEEH, CHK FO ;CHECK IN RAM = OEEH (HAS DATA)
LJIJMP NOTRT
CHK _FO: CJNE A, #0FOH, CHK_FC ;CHECK IN RAM = OFOH (KEEPING)

FIND RT: INC DPTR
MOVX A, @DPTR
CJNE A,RT DAY,CHK FC
INC DPTR



MOVX A, @DPTR
CJNE  A,RT_MONTH,CHK FC
INC DPTR
MOVX A, @DPTR
CJNE A,RT_YEAR,CHK FC
INC DPTR
MOVX A, QDPTR
CJNE  A,RT_HOUR,CHK FC
INC DPTR
MOVX A, @DPTR
CJNE  A,RT_MINUTE,CHK MIN
INC DPTR
CALMIN: MOVX A,Q@DPTR
LCALL CALRTMIN
ACALL READDATA
SJIMP RTLCD
REP RT: INC DPTR
SJIMP RATEM1
CHK_MIN: JC PULRT
SJMP  NOTRT
PULRT: LCALL ‘DTCH
MOV RO,A
MOV A,RT MINUTE
LCALL DTOH
CLR c
SUBB A,RO
MOV R7,A
POINTRT: INC DPTR
MOVX A, @DPTR
CJNE A, #0EEH,CHK1 FO
SJMP  NOTRT
CHK1l FO0: CJNE A, #0FO0H,CHKL FA
SJIMP FIND RT
CHK1 FA: CJNE A, #O0FAH,CHK11
SJMP  NOTRT
CHK11: DJINZ R7, POINTRT
SJIMP CALMIN
CHK_FC: 'CINE' A, #0FCH, CHK FA
SJIMP FIND RT
CHK FA: CJNE A, #O0FAH,REP RT
NOTRT : LCALL NOTREC
RTLCD: PUSH = ACC
LCALL  LCDSL2
LCALL LCDSL3
LCALL LCDSLS
LCALL LCDSL1
POP ACC
LCALL KDELAY
LCALL KDELAY
LCALL KDELAY
LCALL KDELAY
ACALL KEYBACK
LCALL LCDSLS
KEYRETURN: MOV DPTR, #P1A
MOVX A, @DPTR
CJNE A, #00H,KEYR1
SJIMP KEYRETURN
KEYR1: ORL A,#11111011B
CJNE  A,#11111111B,KEYR2
SJIMP KEYRETURN
KEYR.:  LCALL SOUND

;CHECK IN

; CHECK 1IN

;CHECK IN

;CHECK IN

; CHECK IN

; CHECK KEY

OEEH

OFOH

OFAH

OFCH

OFAH

<—

(HAS DATA)
(KEEPING)

(FULL RAM)

(NEW HOUR)

(FULL RAM)

RETURN



LCALL NONKEEP

MOV DISBUF+55,#' '
LCALL RAMEMPTY

MOV DPL, #00H

MOV A, RHADRAM

ANL A, #OFOH

MOV DPH, A

LCALL RAM1

MOV DISBUF+19,#'0"
MOV DISBUF+20,#'0'
MOV DISBUF+21,#'0"'
MOV DISBUF+23,#'0’
MOV DISBUF+24,#'0'
MOV DISBUF+35,#'0’
MOV DISBUF+36,#'0"'
MOV DISBUF+37,#'0"'
MOV DISBUF+38,#'0"'
MOV DISBUF+40,#'0"'
MOV DISBUF+41,#'0"
LCALL LCDSL2

LCALL LCDSL3

MOV RAINHOUR, #00H
MOV RAINHOUR¥1, #00H
MOV RAINHOUR+2, #00H
SETB IE.2

LJMP  RTCO

*xkxkkk*k* DISPLAY LCD : GET KEY TIME ***%kkkxx
KEYRT: MOV DISBUF+48, #' '

MOV DISBUF+49, #' '

MoV DISBUF+50, #'G’

MOV DISBUF+51, #'e’

MOV DISBUF+52, #'t!

MOV DISBUF+53,#' '

MOV DISBUF+54, #'K'

MOV DISBUF+55, #'e"

MOV DISBUF+56, #'y'

MOV DISBUF+57, #' '

MOV DISBUF+58, #' T

MOV DISBUF+59, #'1"

MOV DISBUF+60, #'m’

MOV DISBUF+61,#'e’

MOV DISBUF+62,#' !

MOV DISBUF+63,#" '

RET
;********** DISPLAY LCD H READ DATA *hkkhkk khk ok khkk

READDATA:ACALL CLRLINEA4

MOV DISBUFS+3, #'R'
MOV DISBUFS+4, #'e!
MOV DISBUFS+5, #'a’
MOV DISBUFS+6, #'d’

MOV DISBUFS+8,#'D’
MOV DISBUFS+9, #'a’
MOV DISBUFS+10,#'t"
MOV DISBUFS+11,#'a’
RET



;********** DISPLAY LCD [ NOT RECORD *hkhkkkkhkhkkxk

NOTREC: ACALL CLRLINE4

MOV DISBUFS+3, #'N'
MOV DISBUFS+4,#'0"
MOV DISBUFS+5,#'t"
MOV DISBUFS+7, #'R!
MOV DISBUFS+8, #'e"
MOV DISBUFS+9, #'c’
MOV DISBUFS+10,#'0"
MOV DISBUFS+11,#'r’
MOV DISBUFS+12, #'d’
RET

r

jakwxxkxxksr DISPLAY LCD : KEY <— RETURN *Xkdkskdsks

KEYBACK: ACALL CLRLINE4

MOV DISBUFS+1, #'K’
MOV DISBUFS+2,#'e’
MOV DISBUFS+3, #'y'
MOV DISBUFS+5,#' '
MOV DISBUFS+6, #7FH
MOV DISBUFS+7,#']"
MOV DISBUFS+9, #'R’
MOV DISBUFS+10,#'e"
MOV DISBUFS+11,#'t'
MOV DISBUFS+12, #'u’
MOV DISBUFS+13,#'c'
MOV DISBUFS+14,#'n'
RET

7

* khkhkkhkhkk kk CLEAR LINE 4 oF L.CD *k khkkk Ak Kk

CLRLINE4:PUSH 00H

PUSH 02H

MOV R2,#16

MOV RO, #DISBUFS
INSPC: MOV @RO, #' '

INC RO

DJNZ  R2,INSPC

POP 02H

POP 00H

RET

; *A*xAEAAAA** CALCULATE RATE/MIN OF RATN % kkxiix

CALRTMIN: PUSH DPH

PUSH  DPL

PUSH  0OH

PUSH  O06H

PUSH O7H

PUSH ACC

MOV RATEMIN, #00H
MOV RATEMIN+1, #00H
MOV RATEMIN+2, #00H
MOV RATEMIN+3, #00H
MOV RAINHOUR, #00H
MOV RATNHOUR+1, #00H
MOV RATNHOUR42, #00H

MOV R6,A



RTLOOP:

.
r
r

r

CJINE
SJIMP
MOV
MOV
ADD
LCALL
LCALL
MOV
MOV
MOV
ADD
LCALL
LCALL
MOV
MOV
MOV
MOV
LCALL
LCALL
MOV
MOV

MOV

RATERT1: MOV

MOV
ADD
LCALL
LCALL
DJINZ
MOV
MOV
MOV

RATERT2: MOV

MOV
ADD
LCALL
LCALL
DJINZ
MOV
MOV
MOV

RATERT3: MOV

ENDRT:

MOV
LCALL
LCALL
DJNZ
MOV
MOV
DJNZ
POP
POP
POP
POP
POP
POP
RET

R6, #00H, RTLOOP
ENDRT

RO, #RATEMIN+3
A, @RO
A, SIZEGAGE+1
HTODL
HTODH
DISBUF+24, R2
RO, #RATEMIN+2
A, @RO
A, SIZEGAGE
HTODL
HTODH
DISBUF+21, R2
DISBUF+23,R3
RO, #RATEMIN+1
A, @RO
HTODL
HTODH
DISBUF+19, R2
DISBUF+20, R3

*rkdkkkkkdk CALCULATE RATE/HOUR OF RAIN *** &4tk

R7, #06H
RO, #RAINHOUR+2 ;ON NEXT POSITION
A, @RO
A, SIZEGAGE+1
HTODL
HTODH
R7,RATERT1
DISBUF+40,R2
DISBUF+41, R3
R7, #06H
RO, #RAINHOUR+1 ;ON NEXT POSITION
A, @RO
A, SIZEGAGE
HTODL
HTODH
R7, RATERT2
DISBUF+37,R2
DISBUF+38, R3
R7, #06H
RO, #RATNHOUR ;ON NEXT POSITION
A, @RO
HTODL
HTODH
R7, RATERT3
DISBUF+35, R2
DISBUF+36, R3
R6, RTLOOP
ACC
07H
06H
00H
DPL
DPH



* Ak ok hkhkokkhkk SOUND SUB ** % %k k5 x

; SOUND GENERATOR

; IN = R2 FREQUENCY
; = R3 LENGTH
; REG = A,R2,R3,R4,R5,DPTR
SOUND:  PUSH  02H
PUSH  O03H
PUSH  04H
PUSH  05H
MOV RO, A

MOV R2, #15H

MOV R3, #70H

MOV R5, #0 ;END FLAG

MOV R4, #80H ;DELAY CONSTANT
SOUND1: CALL  SOUNDS

CINE  R5, #1,SOUND1

POP 05H
POP 04H
POP 03H
POP 02H
MOV A, RO
RET
SOUNDS: MOV DPTR, #P1B ;OUT PORTB BIT7

MOVX A, @DPTR

SEZP Y AtEl7

MOVX - @DPTR,A

CALL  SOUNDX

MOV DPTR, #P1B ;OUT 0
MOVX A, @DPTR

CLR ACC.7

MOVX ~ @DPTR,A

CALL  SOUNDX

RET
SOUNDX: MOV A,R2 ; FREQUENCY DELAY
SOUNDX1: CALL SOUNDY

DEC A

JINZ SOUNDX1

RET

SOUNDY: DJNZ  R4,SOUNDY1 ;LENGTH COUNT DOWN
© MOV R4, #80H
DJNZ  R3, SOUNDY1
MoV R5, #1
SOUNDY1: RET

Ak khkhkhkhkhkhkhhkhkxk CLRRAM SUB dok ok ok ok ok ok ok ok ok ke ok
; CLEAR RAM
; REG = A,RO-R7

r

CLRRAM: CLR IE.O ;WHILE RUN CLEAR RAM PROGRAM
CLR IE.2 ;DON'T GET INTERRUPT
PUSH ACC
PUSH OOH
PUSH O01lH
PUSH 02H
PUSH 03H

PUSH 04H



PUSH
PUSH
PUSH
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL
LCALL
MOV
LCALL
MOV
MOVX
CJINE
SIMP
ORL
CJINE
SJIMP
PUSH
LCALL
POP
LCALL
CJINE
MOV
INC
CJINE
MOV
MoV
LCALL
LCALL
SJIMP
CJINE
MOV
DEC
CJNE
MOV
MOV
LCALL
LCALL
SJMP
CJINE
MOV
CJINE
DEC
MOV

GET:

GETJ:

GETCH:

GETS11:

GETCH1:

GETS21:

GETCH2:

05H
06H
07H
DISBUFS, #'P"
DISBUFS+1,#'a’
DISBUFS+2,#'s"
DISBUFS+3,#'s"
DISBUFS+4, #'w'
DISBUFS+5, #'0"
DISBUFS+6, #'r"
DISBUFS+7, #'d’
DISBUFS+8,#' '
DISBUFS+9, #0FFH
DISBUFS+10, #0FFH
DISBUFS+11, #0FFH
DISBUFS+12, #0FFH
DISBUFS+13, #0FFH
DISBUFS+14, #0FFH
DISBUFS+15, #0FFH
LCDSLS
DISBUFS+9, #'0"
RO, #DISBUF
R1, #DISBUFS+9
CURSONFSH
LCDSLS
R7, #7
SETCURS
DPTR, #P1A
A, @DPTR
A, #00H, GETJ
GET
A,#11110100B
A,#11111111B,GETCH
GET
00H
SOUND
00H
KDELAY
A,#11111110B, GETCHL
A, @R1
A
A, #3AH, GETS11
A, #30H
@R1,A
LCDSLS
SETCURS
GET
A,#11111101B, GETCH2
A, @R1
A
A, #2FH,GETS21
A, #39H
@R1,A
LCDSLS
SETCURS
GET
R1, #DISBUFS+15, GETS4
A, @R1
A, #'0',UNCORRECT
RO
A, BRO

; PASSWORD

;GET DATA FROM KEYBOARD

; LOOP FOR GET DATA
;SYSTEM SOUND CALL
;DELAY

; INCREMENT NUMBER

7 SHOW DATA IN LINE S

; DECREMENT NUMBER

;CHECK POSITION



CJNE
DEC
MOV
CJNE
DEC
MOV
CJINE
DEC
MOV
CJNE
DEC
MOV
CJNE
DEC
MOV
CJNE
SJMP
GETS4: MOV
MOV
MOV
INC
INC
DEC
MOV
LCALL
LCALL
LJIMP

Ne Ne o N

A, #'0',UNCORRECT
RO
A, RRO
A, #'0',UNCORRECT
RO
A, QRO
A,#'0',UNCORRECT
RO
A, @RO
A,#'0',UNCORRECT
RO
A, @RO
A,#'0',UNCORRECT
RO
A, @RO
A,#'1',UNCORRECT
CLRRAM1

A, @R1
@RO,A
@R1, #OFFH
R1
RO
R7
@R1,#'0"
LCDSLS
SETCURS
GET

K,k kkhkhkhkkhkhkhkkk UNCORRECT hkdkkhkkkkkk

UNCORRECT:SETB IE.2

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
LCALL
LCALL
LCALL
MOV
MOV
MOV
MOV
POP
POP
POP
POP
POP
POP
POP

DISBUFS, #'*!
DISBUFES+L1, #'*!'
DISBUFS+2,#' '
DISBUFS+3,#'U’
DISBUES+4, #'n'
DISBUFS+5, #'c!'
DISBUFS+6,#'0"
DISBUFS+7,#'r'
DISBUFS+8,#'r’
DISBUFS+9,#'e’
DISBUFS+10,#'c"
DISBUFS+11,#'t"
DISBUFS+12, #*' '
DISBUFS+13,#'*"'
DISBUFS+14,#"'*"
DISBUFS+15,#' '
LCDSLS

KDELAY

KDELAY

CLER, #02H
DISBUF+56, #'R'
DISBUF+57, #'A’
DISBUF+58, #'M'
07H

06H

05H

04H

03H

02H

0O1lH

; CHECK PASSWORD

; PASSWORD IS CORRECT

; SHIFT RIGHT

(CLEAR)



POP
POP
LCALL
SETB
LJIMP

r

00H
ACC
LCDSL4
IE.2
RTCO

* % ,‘r*******CLEAR**************

CLRRAM1: MOV
MOV
MOV
MOV
MOV
MOV
MOV
LCALL
LCALL
LCALL
MOV
MOV

CLEAR: MOVX
INC
MOV
CJINE
MOV
CLR
CLR
MOV
CLR
LCALL
MOV
LCALL
LCALL
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
POP
POP
POP
POP
POP
POP
POP
POP
POP
SETB
LJIMP

r

DISBUFS+9, #' !
DISBUFS+10,#'0"'
DISBUFS+11,#'."
DISBUFS+12, #'K'
DISBUFS+13,#'."
DISBUFS+14,#' '
DISBUFS+15, #' '
LCDSLS
KDELAY
KDELAY
DPTR, #0000H
A, #0EEH

@DPTR, A
DPTR
R6, DPH
R6, #80H, CLEAR
A, STATUS
ACC &

ACC.4
STATUS,A
IE.O

NONKEEP
DISBUF+55,#' !
RAMEMPTY
LCDSL4

RAIN, #00H
RAIN+1, #00H
RAIN+2, #00H
RAIN+3, #00H
RAIN+4, #00H
RHADRAM, #00H
RLADRAM, #00H
CLER, #02H
07H

06H

05H

04H

03H

02H

01lH

00H

ACC

IE.2

RTCO

- *kkhkkkhkhkkk DTOH *hkhkkhkhkhkhkkkk

; DEC TO HEX

;REG = IN ACC

DTOH: PUSH
PUSH
MOV

SWAP

, OUT ACC

06H
07H
R7,A
A

;CLEAR RAM

;CLEAR STATUS FOR STARTING

;CLEAR OPERATING RAIN DATA
;CLEAR LCD FOR STARTING

; SET ADDRESS RAM FOR START



ANL A, #0FH

MOV B, #0AH
MUL AB
MOV R6,A
MOV A, R7
ANL A, #0FH
ADD A,R6
POP 07H
POP 06H
RET

r

* Kk kK ok ok ok ok ok k ok KEEP DATE & TIME *khkkhkkhkkkohkk

r
KEEP DATE TIME:

PUSH  02H
PUSH  O03H
MM: MOV R2, #87H

LCALL RTCRD
MOV A,R3
LCALL CH_RAM
DD: MOV R2, #89H
LCALL RTCRD
MOV A,R3
LCALL CH RAM
YY: MOV R2, #8DH
LCALL RTCRD
MOV A,R3
LCALL CH RAM
HH: MOV R2, #85H
LCALL RTCRD
MOV A,R3
LCALL CH RAM
MIN: MOV R2, #83H
LCALL RTCRD
MOV A,R3
LCALL CH RAM

POP 03H
POP 02H
RET

; CHECK RAM (RAIN)

CH RAM: MOVX @DPTR, A
MOV ADDRL, DPL
MOV ADDRH, DPH

INC DPTR
RAM1: MOV R2,DPH
MOV R3,DPL

CJINE R3, #00H, BELOW
CJINE R2, #10H, RAM2
MOV DISBUF+60, #'1"
MOV DISBUF+61,#'/"
MOV DISBUF+62,#'8"'
MOV DISBUF+63,#' '
LCALL LCDSL4
RET

BELOW: LJMP CH_RAM1

RAM2: CJNE R2, #20H, RAM3
MOV DISBUF+60, #"2"
MOV DISBUF+61,#'/"

Kk kkkkkkkhkkAk CH RAM F Kk ke dkeok ok ok kK

; DATE

;MONTH

; YEAR

;HOUR

;MINUTE



MOV
MOV
LCALL
RET
CJINE
MOV
MOV
MOV
MOV
LCALL
RET
CINE
MoV
MoV
MoV
MOV
LCALL
RET
CINE
MoV
MOV
MOV
MOV
LCALL
RET
CINE
MOV
MoV
MoV
MOV
LCALL
RET
CJINE
MOV
MoV
MOV
MoV
LCALL
RET
CH RAM1: CJNE
CJINE
MOV
MOV
MOV
MOV
LCALL
RET
CH RAM2: CJNE
CJINE
MoV
MOV
MOV
MoV
LCALL
RET
CH RAM3: CJNE
CJINE
SJMP
CONTINUE:RET

RAM3:

RAM4 :

RAM5:

RAMG :

RAM7:

DISBUF+62,#'8"
DISBUF+63,#' '
LCDSL4

R2, #30H, RAM4
DISBUF+60, #'3"
DISBUF+61,#'/"'
DISBUF+62,#'8"'
DISBUF+63,#' '
LCDSL4

R2, #40H, RAM5
DISBUF+60, #'4"
DISBUF+61,#'/"
DISBUF+62,#'8"'
DISBUF+63,#' '
LCDSL4

R2, #50H, RAM6
DISBUF+60,#'5"
DISBUF+61,#'/"
DISBUF+62,#'8"'
DISBUF+63, #' '
LCDSL4

R2, #60H, RAM7
DISBUF+60,#'6"'
DISBUF+61,#'/"'
DISBUF+62,#'8"
DISBUF+63, #' '
LCDSL4

R2, #70H, CH RAM1
DISBUF+60,#'7"
DISBUF+61,#'/"'
DISBUF+62, #'8"
DISBUF+63, #' !
LCDSL4

R3, #0CDH, CH RAM2
R2, #79H, CH_RAM2
DISBUF+60,#'1"
DISBUF+61,#'D’
DISBUF+62, #'A"
DISBUF+63,#'Y’
LCDSL4

R3, ##0BBH, CH_RAM3
R2, #7FH, CH_RAM3
DISBUF+60, #'1"
DISBUF+61,#'h’
DISBUF+62, #'r"
DISBUF+63,#'."
LCDSL4

R3, #0FDH, CONTINUE
R2, #7FH, CONTINUE
FULLRAM



* ke kkk ok k ok k ok kk ok kk FULL RAM * ok kkhkhkhkkkhkkhkhkhkkhkkhhkk

; FULL RAM

r

FULLRAM: MOV A, #OFAH
MOVX  @DPTR,A
LCALL NONKEEP
MOV DISBUF+60, #'F'
MOV DISBUF+61,#'u’
MOV DISBUF+62, #'1"
MOV DISBUF+63,#'1"
MOV A, STATUS
SETB  ACC.4
SETB  ACC.7
MOV STATUS, A
MOV TIMLCD, #05H
LCALL DISPON
LCALL LCDSL4
CLR IE.O
LJMP  RTC4

*%*%* SET CHARACTER ON LCD DISPLAY SUB **#*x%

14

SCHAR LCD: MOV RO, #DISBUF+8
MOV R7, #40

CLRB: MOV QRO, #'0"
INC RO
DJNZ R7,CLRB
MOV DISBUF, #'0°

MOV DISBUF+1, #'d"
MOV DISBUF+2,#'m’
MOV DISBUF+3,#'m'
MOV DISBUF+4,#'y'
MOV DISBUF+5, #'y’
MOV DISBUF+6, #"' !
MOV DISBUF+7,#'T"'
MOV DISBUF+10,#":"
MOV DISBUF+13,#':"
MOV DISBUF+16, #'R'
MOV DISBUF+17,#'t'
MOV DISBUF+18,#"' '
MOV DISBUF+22,#'."
MOV DISBUF+25,#" '
MOV DISBUF+26, #'m'
MOV DISBUF+27,#'m’
MOV DISBUF+28,#'/"'
MOV DISBUF+29,#'m'’
MOV DISBUF+30, #'i"
MOV DISBUF+31, #'n"
MOV DISBUF+32, #'R’
MOV DISBUF+33, #'t"
MOV DISBUF+34, #' '
MOV DISBUF+35,#'0"
MOV DISBUF+36,#'0"'

MOV DISBUF+37,#'0"
MOV DISBUF+38,#'0"

MOV DISBUF+39, #'."
MOV DISBUF+40,#'0"'
MOV DISBUF+41, #'0"
MOV DISBUF+42, #' '
MOV DISBUF+43, #'m’

MOV DISBUF+44, #'m'



MOV
MoV
MOV
LCALL
MOV
LCALL
MOV
MOV
ANL
MOV
LCALL
RET

2N Ne N

ONKEEP: MOV
MOV
MOV
MOV
MOV
MOV
MOV
RET

*kdkhhkkk kkk

ROy Ne Ne

EEPING: MOV
MOV
MOV
MOV
MOV
MOV
MOV
RET

Se Ne N

RAMEMPTY :
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
RET

Ne Wo e Ne

GAGESIZE:MOV
MOV
CLRLOOP: MOV
INC
DJINZ
MOV
MOV
MOV
MOV
MOV

DISBUF+45, #'/"
DISBUF+46, #'h'
DISBUF+47, #'x’
NONKEEP
DISBUF+55,#' '
RAMEMPTY

DPL, #00H

A, RHADRAM

A, #O0F0H

DPH,A

RAM1

* ok k de ok ok ko k NONKEEP SUB I % K ok ek Kk ke ek

DISBUF+48,#'N"*
DISBUF+49,#'o’
DISBUF+50,#'n'
DISBUF+51,#'k’
DISBUF+52,#'e’
DISBUF+53,#'e’
DISBUF+54,#'p"

KEEPING SUB *****kskkkkk

DISBUF+48,#'K"
DISBUF+49,#'e’
DISBUF+50,#'e'
DISBUF+451,#'p!’
DISBUF+52,#'1"
DISBUF+53,#'n"
DISBUF+54,#'g’

F S dede ek de kA Ak R_AM EMPTY SUB * ek Kk kA k

DISBUF+56, #'R’
DISBUF+57,4'A’
DISBUF+58, #'M!
DISBUF+59, #'="
DISBUF+60,#'E’
DISBUF+61,#'m'
DISBUF+62, #'p'
DISBUF+63, #'t’

Je ok ook ok ek ok ok GAUGESIZE *hkhkkkkhkhkhkhkkkhkk

GET SIZE OF RAINGAUGE

R1, #64

RO, $DISBUF
@RO, #' '
RO

R1, CLRLOOP

DISBUF+5,#'S’
DISBUF+6, #'i"
DISBUF+7,#'2’
DISBUF+8, #'e’
DISBUF+10, #'0’

.

(4

’

DISPLAY LCD
Size Of
Rainguage

.



GOT:

GOTJ:

GOTCH:

GOTS11:

GOTCH1:

GOTS21:

GOTCH2:

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
MOV
MOV
LCALL
MOV
MOVX
CJINE
SJIMP
ORL
CJINE
SUMP
LCALL
LCALL
CJINE
MOV
INC
CJINE
MOV
MOV
LCALL
LCALL
SJMP
CJNE
MOV
DEC
CJNE
MOV
MOV
LCALL
LCALL
SJIMP
CJNE
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL

DISBUF+11,#'f"

DISBUF+20, #'R"

DISBUF+21,#'a’

DISBUF+22, #'1i"

DISBUF+23, #'n'

DISBUF+24,#'g"'

DISBUF+25,#'a’

DISBUF+26,#'u’

DISBUF+27, #'g"

DISBUF+28,#'e"

DISBUF+36,#'0"

DISBUF+37,#'."

DISBUF+38,#'0"

DISBUF+39,#'0"

DISBUF+40,#'0"

DISBUF+43,#'m'

DISBUF+44,#'m'

LCDSL2

LCDSL4

CURSONFSH

CURSHM

LCDSL1

LCDSL3

R1, #DISBUEF+38

R7, #0AH

SETCURS

DPTR, #P1A ;GET DATA FROM KEYBOARD
A, @DPTR

A, #00H, GOTJ

GOT

A,#11110100B

A,#11111111B, GOTCH

GOT ; ; LOOP FOR GET DATA
SOUND ; SOUND SYSTEM CALL
KDELAY ; DELAY
A,#11111110B, GOTCHL

A, @R1 ; INCREMENT NUMBER
A

A, #3AH,GOTS11

A, #30H

@R1,A

LCDSL3 ; SHOW DATA IN LINE 3
SETCURS

GOT

A,#11111101B, GOTCH2

A, QR1 ; DECREMENT NUMBER
A

A, #2FH, GOTS21

A, #39H

@R1,A

LCDSL3

SETCURS

GOT

R1, #DISBUF+40, GOTS4 ;CHECK POSITION
R2,DISBUF+36

R3,DISBUF+38

ATOH

SIZEGAGE,A

R2, DISBUF+39

R3,DISBUF+40

ATOH



MOV SIZEGAGE+1,A

RET
GOTS4: INC R1 ; SHIFT RIGHT
DEC R7
LCALL CURR
LJMP GOT

:- * Ak ok ok k ok hkk ok kk SET CURSOR K, hhkhkkkkhkKhkx
; SET CURSOR FOR GET SIZE OF RAINGAGE
SETCURS: MOV A, R7
MOV R6,A
SETCURS1:LCALL CURL
DJNZ  R6,SETCURS1
RET

~e Ne

*hkkhkkhkhkkkx KEYBOARD SUB * ok kkk ok okokkkk kK

; GET START TIME FROM KEYBOARD

KEYBOARD: LCALL LCDSL2
LCALL LCDSL3
LCALL LCDSL4
LCALL LCDSL1
LCALL CURSONFSH
LCALL CURSHM
MOV DPTR, #P1P ;INITIAL I/P PORT FOR KEYBOARD
MOV A, #90H
MOVX @DPTR,A

MOV R1, #DISBUF
MOV R5, #0 ;POSITION IN LINE
SJMP  SHOL
KEY: MOV DPTR, #P1A ;GET DATA FROM KEYBOARD

MOVX A, @DPTR
CJINE A, #00H, KEYJ
SJIMP KEY
KEYJ: ORL A,#11110000B
CJINE A,#11111111B,KEYCH

SJIMP KEY ; LOOP FOR GET DATA
KEYCH: LCALL SOUND ; SOUND SYSTEM CALL

LCALL KDELAY ;DELAY

CJINE A,#11111110B,KEYCH1

SJMP KEYS1 ; INCREMENT NUMBER
KEYCH1: CJNE A,#11111101B, KEYCH2

SJIMP KEYS2 ; DECREMENT NUMBER
KEYCH2: CJNE A,#11111011B,KEYS4 ;SHIFT RIGHT CURSOR

SJIMP KEYS3 ;SHIFT LEFT CURSOR

Ne SN

* Kk ok ok ok Kk oh ok KEY DEI_AY * k ok ok ok k ok hok ok k

KDELAY: PUSH  04H
PUSH  O6H
PUSH O7H
MOV R6, #0
MOV R7, #0
MOV R4, #3

KDEL: DJNZ  R6,KDEL

DJNZ  R7,KDEL

DJNZ  R4,KDEL

POP 07H

POP 06H

POP 04H



RET

KEYS1: MOV
INC
CJINE
MOV
MOV

SJIMP

KEYS1l:

;
*kkkk*kk kK

4

KEYS2: MOV
DEC
CJINE
MOV
MOV

SJIMP

KEYS21:

*dek ok ok ok ok kk ok

) Ne Ne Ne

HOL: MOV
MOV
LCALL
LCALL
CJINE
SJIMP
LCALL
DJNZ

SJIMP

SHC:

* Kok ok k hkk ok k

Ne  Ne

r

KEYS3: CJNE

LJMP
LCAL
DEC
DEC
CJINE
SJMP
CJINE
SJIMP
CJINE
LJIMP
CJINE
LJMP
LJIMP

KEYS31:

KEYS32:

KEYS33:

KEYS34:

KEYS35:

! *kkhhkkkokkhk
;
KEYS4: CJINE
LCAL
RET
LCAL
INC
INC
CJINE
SJIMP
CJINE
SJIMP

KEYS41:

KEYS42:

* ke k Kk ok ok ok kK INCREMENT NUMBER * k kK ok kKK

A, @QR1
A
A, #3AH,KEYS11
A, #30H

@R1,A
SHOL ; SHOW DATA IN LINEL
ECREMENT NUMBER *** %%

A, @R1L

A

A, #2FH, KEYS21
A, #39H

@R1,A

SHOL

*hrkkkhkhkhA

SHOW LINE

SECBUF, R5
R6, SECBUF
LoRSHE
CURSHM
R6, #0, SHC
KEY

CURR

R6, SHC
KEY

;SHOW LCD LINEl

; SHOW CURSOR AT LCD BUFFER POSITION

SHIFT LEFT CURSOR **** %% %
R1, #DISBUF,KEYS31 ;CHECK POSITION OF CURSOR AND BUFFER
KEY

CURL

R1

R5

R5, #6,KEYS32

KEYS31

R5, #7,KEYS33

KEYS31

R5, #10, KEYS34

KEYS31

R5, #13,KEYS35

KEYS31

KEY

L

SHIFT RIGHT CURSOQOR ******xiki

R1, #DISBUF+15,KEYS41
I CURSOF
L CURR
R1
R5
R5, #6,KEYS42
KEYS41
RS, #7,KEYS43
KEYS41



KEYS43: CJNE

SJIMP
KEYS44: CJNE
SJIMP
KEYS45: MOV
SJIMP

WR_START TIME:
CLR
SETB
LCALL
MoV
MoV
LCALL
MoV
MOV
LCALL
MOV
MoV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MoV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL

KE DD: MOV
LCALL
MOV
MOV

KE MM: MOV

R5, #10,KEYS44

KEYS41

R5, #13,KEYS45

KEYS41
@R1,#'0'
SHOL

RSTBIT
CLKBIT
RTCDL

R2, #8EH

R3, #0

RTCWR
R2,DISBUF+14
R3,DISBUF+15
ATOH

R2, #80H
R3,A

RTCWR
R2,DISBUF+11
R3,DISBUF+12
ATOH

R2, #82H
R3,A

RTCWR
R2,DISBUF+8
R3,DISBUF+9
ATOH

R2, #84H
R3,A

RTCWR
R2,DISBUF
R3,DISBUF+1
ATOH

R2, #86H
R3,A

RTCWR

R2, DISBUF+2
R3,DISBUF+3
ATOH

R2, #88H
R3,A

RTCWR
R2,DISBUF+4
R3,DISBUF+5
ATOH

R2, #8CH
R3,A

RTCWR

R2, #8EH

R3, #80H
RTCWR

R2, #87H
RTCRD

A,R3

CH DATE,A
R2, #89H

(

; *xkkkkx WRITE TIME TO DS1202 SUB **#x***
; WRITE START TIME TO DS1202

REAL TIME CHIP )

;DELAY
;WRITE PROTECT =

;WRITE TO DS1202
; SECOND

;ASCITI TO HEX

;MINUTE

; HOUR

; DATE

;MONTH

; YEAR

;WRITE PROTECT =

; DATE

;MONTH

0

1



LCALL

MOV

MOV

KE_YY: MOV
LCALL

MOV

MOV

KE_HH: MOV
LCALL

MOV

MOV
KE MIN: MOV
LCALL

MOV

MOV

RET

CONVERT HEX
IN =A
ouT = R2,R3

Ne Ne Ne Yo Ne Ne N

TOA: PUSH
SWAP
LCALL
MOV
POP
LCALL
MOV
RET
HTOAS: ANL
CJINE
JNC
ORL
RET
SUBB
ORL
RET

HTOAS1:

Ne o Ne Ne N

IN = R2,R3
OUT = A
; REG = A,R2

r

ATOH: MOV
LCALL
SWAP
MOV
MOV
LCALL
ORL
RET
CJINE
Jc
ADD
ATOHS1l: ANL
RET

N,

ATOHS :

RTCRD

A,R3

CH_MONTH, A

R2, #8DH

RTCRD

A,R3

CH_YEAR,A

R2, #85H

RTCRD

A,R3

CH HOUR,A
R2, #83H

RTCRD

A,R3

CH MINUTE,A

* Kk k ok kkk ok ok ok HTOA SUB * %k ok ok ok kkkk ok

TO ASCII

REG = A,R2,R3

ACC
A
HTOAS
R2,A
ACC
HTOAS
R3,A

A, #OFH
A, #0AH, $+3
HTOAS1
A, #30H

A, #9
A, #40H

* Kk ok kkAAkk APOH SUB * ek ek kok ok kk

ASCII TO HEX CONVERT

30H,41H
OAH

A, R2
ATOHS
A
R2,A
A, R3
ATOHS
A, R2

A H'AT, 543
ATOHS1
A, #9

A, #OFH

; YEAR

; HOUR

;MINUTE



* kK k ok k ok ok ok ok

RTCWR SUB ****kkdkkdkk

; WRITE SINGLE BYTE TO DS1202

; IN = R2 COMMAND

i R3 DATA

; REG = A,R2,R3,R4,R5

r

RTCWR: CLR CLKBIT
LCALL RTCDL
SETB  RSTBIT
LCALL RTCDL
MOV A, R2
LCALL RTCWRC
MOV A, R3
LCALL RTCWRC
CLR RSTBIT
LCALL RTCDL
RET

RTCWRC: MOV R4, #8

RTCWRC1: RRC A
MOV DATABI, C
SETB  CLKBIT
LCALL RTCDL
CLR CLKBIT
LCALL RTCDL
DJNZ  R4,RTCWRC1
RET

RTCDL: MOV R5, #4
DJNZ  R5,%
RET

* Kk ok ok okkkk kK

RTCRD SUB *#****kkkk*

; READ SINGLE BYTE FROM DS1202

; IN = R2 COMMAND

; OUT = R3. DATA

; REG = A,R2,R3,R4,R5

F A

RTCRD: CLR CLKBIT
AALLS,RTCDEL
SETB  RSTBIT
LCALL RTCDL
MOV A, R2
LCALL RTCWRC
MOV R4, #8
CLR A

RTCRD1: CLR CLKBIT
LCALL RTCDL
MOV C, DATABI
RRC A
SETB  CLKBIT
LCALL RTCDL
DJNZ  R4,RTCRD1
MOV R3,A
CLR RSTBIT
LCALL RTCDL
RET

REG = A,RO

Ne Ne Yo No Ne

*hkkhhkkhkkhkkk Kk LCDSLl * %k Kk kK Kok ok ok

LCD SHOW LINEl

; CLK=0
;RST=1

; COMMAND
; DATA

;RST=0

;WRITE COMMAND/DATA

;RISING EDGE CLOCK

; DELAY

; CLK=0

s RST=1:

; COMMAND

; READ DATA

;RST=0



LCDSL1:

. Ne No

r

MOV A, #ADLINEL
MOV RO, #DISBUF
LCALL LCDINTS
RET

kkkkkkkk kA kX[ CDSLD F*rEx KKk kkok
LCD SHOW LINE2

; REG = A,RO
LCDSL2: MOV A, #ADLINE2
MOV RO, #DISBUF+16

Ne N

Ne  Ne o Ne

.
4
r
I

’

Ne Ne Ne Ne N

r

r

’
”
’

’

LCDINI:

LCDSL3: MOV

LCDSL4: MOV

LCALL LCDINTS
RET

* Kk kkkhkhkhkkhkkk LCDSL3*********

LCD SHOW LINE3
REG = A, RO

A, #ADLINE3
MOV RO, #DISBUF+32
LCALL LCDINTS

RET

Kk ok ke okok ok ok ko h ok LCDSL4 * ok hkkkkkk

LCD SHOW LINEA4
REG = A, R0

A, #ADLINE4
MOV RO, #DISBUF+48
LCALL LCDINTS

RET

*hkkkhkkhkhkhkkhkk Kk LCDSL41 * ok kkkhkkk

LCD SHOW LINE4

REG = A,RO

LCDSL41: MOV A, #ADLINE4
INC A
INC A
MOV RO, #DISBUF+50

LCALL LCDINTS 1
RET

L R LCDSI,S *kkhkkkhhk

LCD SHOW LINE S

REG = A,RO
LCDSLS: PUSH ACC
PUSH 00H
MOV A, #ADLINEA4
MOV RO, #DISBUFS
LCALL LCDINTS
POP 00H
POP ACC
RET

*kkkkkrkk [ LCDINI SUB ****kkkkksk
LCD INITIALIZE
REG = A,DPTR

FUNSET
CLRDIS

LCALL
LCALL

;DISPLAY TIME ADDRESS LINEL

;DISPLAY TIME ADDRESS LINEZ

;DISPLAY TIME ADDRESS LINE3

- ;DISPLAY TIME ADDRESS LINE4

;DISPLAY TIME ADDRESS LINE4

;DISPLAY TIME ADDRESS LINE S

; FUNCTION SET
;CLEAR DISPLAY



LCALL DISPON ;ON DISPLAY
LCALL ENTRY MS ;ENTRY MODE SET
RET

* Kk kok Kk kkok ok ok CLRDIS SUB * Kk ok ok ok ok ok kkh

; CLEAR DISPLAY INSTRUCTION
; REG = A,DPTR
CLRDIS: MOV A, #01H
LCALL LCDWI
RET

* Kk kk ok kkkkok CURSHM SUB * k ok kK k ok ok hk

; CURSOR AT HOME INSTRUCTION
; REG = A,DPTR
7
CURSHM: MOV A, #02H
LCALL LCDWI
RET

* Kk kk ok ok ok ok kK CURSON SUB * Kk k ok kok ok kK k

; DISPLAY ON/OFF INSTRUCTION
; ON CURSOR (NO FLASH)
; REG = A,DPTR

CURSON: MOV A, #00001110B
LCALL LCDWI
RET

; ***kEkxrkxx CURSON FLASH SUB dok ok ok ok kk kK ok
; DISPLAY ON/OFF INSTRUCTION

; ON CURSOR (DIPLAY FLASH)

; REG = A,DPTR

CURSONFSH: MOV A, #00001111B
LCALL LCDWI
RET

* Kk kK Kk kK kk ok DISmN SUB * Kk Kk Kk ok Kk k ok ok
* Kk ok kkkkk ok CURSOF SUB B I
: DISPLAY ON/OFE INSTRUCTION

; OFF CURSOR & BLANK BUT ON DISPLAY
; REG = A,DPTR

DISPON:

CURSOF: MOV A, #00001100B
LCALL LCDWI
RET

* kk kkkkkk*k DISPOE‘ %k ok ok ok ok ok ok ok ok ok ok ok ok

DISPLAY OFF INSTRUCTION

DISPOF: MOV A, #00001000B
LCALL LCDWI
RET

* kkhkhkkkhkhk CURL SUB H ok k ke deokok ok ok ok

DISPLAY SHIFT INSTRUCTION
CURSOR SHIFT LEFT
REG = A,DPTR

~e

Se Ne N



CURL: MOV A, #00010000B
LCALL LCDWI
RET
; * ok k ok ok ok k ok k ok CURR SUB * ok ok ok kkk ok k ok
; DISPLAY SHIFT INSTRUCTION
; CURSOR SHIFT RIGHT
; REG = A,DPTR

CURR: MOV A, #00010100B
LCALL LCDWI
RET

% %k ok Kok ok ok k ok ok FUNSET SUB * Kk ok ok ok ok kK ok

FUNCTION SET INSTRUCTION
8 BIT, 1/16 DUTY, 5*7 DOT
REG = A,DPTR

Ne Ne Ne Ne N

-
r

FUNSET: MOV A,#00111000B ; FUNCTION SET
LCALL LCDWIL
RET

*kkkkkkkk* ENTRY MODE SET SUB ******kkk
SET CURSOR MOV TO THE RIGHT DURING DATA SHIFT IN
REG = A,DPTR

e No Ne Neo N

r

ENTRY MS: MOV A, #00000110B ;MODE SET
LCALL LCDWI
RET

* Kk Ak ok hkk ok kk LCDINT SUB * khkkkk ok k ok

LOAD INTERNAL RAM TO LCD-MODULE (DMC164)
; IN = DISBUF

; REG = A,R0,R2

Ne Ne o N

r
LCDINTS: PUSH 02H

LCALL LCDWI ; LOAD ONE LINE

MOV R2, #16 ;16 CHAR.
LCDINTS1:MOV A, GRO ;DISPLAY BUFFER

LCALL = LCDWD ;WRITE DATA

INC RO

DJINZ R2,LCDINTS1

POP 02H

RET

Ne

3 * Kk ok kkkkokk LCDIN‘T 1 SUB * kK kkk
LOAD INTERNAL RAM TO LCD-MODULE (DMC164)
IN = DISBUF
REG = A,R0O,R2
LCDINTS 1:PUSH 02H
LCALL LCDWI
MOV R2, #3
LCDINTS 2:MOV A, QRO
LCALL LCDWD

Ne No o N

INC RO

DJNZ R2,LCDINTS 2
POP 02H

RET

kkkdkkkkkk TCDWI SUB ****kkkkks
LCD WRITE INSTRUCTION (RS=0)



; IN = A
; REG = A

4
LCDWI: PUSH DPH
PUSH DPL
MOV DPTR, #LCDWRC
MOVX @DPTR, A
MOV DPTR, #LCDRDC

LCDWI1l: MOVX A, @DPTR
JB ACC.7,LCDWIL
POP DPL
POP DPH

RET

F*kk ok k ok okkk LCDWD SUB * ok k ok ok ok ok k ok k

; LCD WRITE DATA (RS=1)

; IN = A

; REG = A

;

LCDWD: PUSH DPH
PUSH DPL

MOV DPTR, #LCDWRD
MOVX @DPTR,A
MOV DPTR, #LCDRDC

LCDWD1l: MOVX A, @DPTR
JB ACC.7,LCDWD1
POP DPL
POP DPH

RET

~e

* hk ok ok ok ok kK DTSEC SUB *hkhkkhkkkik

DELAY 1/10 SECOND
IN. | =LR2
REG = R2,R3,R4

Ne Ne Ne Ne No

DTSEC: MOV

DTSEC1l: MOV
DJINZ
NOP
NOP
DJNZ
DJINZ
RET

r

R3,#179
R4, #0
R4,S

R3,DTSECL
R2, DTSEC

;***********w* INTO *kk ok ok okokokkk ok x

; PROGRAM INTERRUPT FROM INTO PIN
;IN : INTO (RAINGUAGE)

INTERO: PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
LCALL

ACC

B

00H
02H
03H
07H
DPH
DPL
PSW
KDELAY

R e 3 ABOUT LD 7 *w>ow o+

JWAIT FOR BF=0

;WAIT FOR BF=0



MOV
MOV
ADD
LCALL
LCALL
MOV
MOV
MOV
ADD
LCALL
LCALL
MOV
MOV
MOV
MOV
LCALL
LCALL
MOV
MOV

Ne Ne N

MOV
RATEL: MOV
MOV
ADD
LCALL
LCALL
DJNZ
MOV
MOV
MOV
RATEZ2: MOV
MOV
ADD
LCALL
LCALL
DJINZ
MOV
MOV
MOV
RATE3: MOV
MOV
LCALL
LCALL
DJINZ
MOV
MOV

RO, #RAIN+4
A, @RO
A,SIZEGAGE+1
HTODL

HTODH
DISBUF+24,R2
RO, #RAIN+3
A, @RO

A, SIZEGAGE
HTODL

HTODH
DISBUF+21,R2
DISBUF+23,R3
RO, #RAIN+2
A, @RO

HTODL

HTODH
DISBUF+19,R2
DISBUF+20,R3

* ok kok ok kK RATE dkkkk ok hkhkkkk

R7, #06H

RO, #RAINHOUR+2

A, @RO

A, SIZEGAGE+1
HTODL

HTODH
R7,RATEL
DISBUF+40, R2
DISBUF+41,R3
R7, #06H

RO, #RAINHOUR+1

A, @GRO

A, SIZEGAGE
HTODL

HTODH

R7, RATE2
DISBUF+37,R2
DISBUF+38, R3
R7,#06H

RO, #RAINHOUR

A, @RO

HTODL

HTODH

R7, RATE3
DISBUF+35, R2
DISBUF+36, R3

* Kk Kk k Kk Kk ABOUT DATA * Kk ok k%

INC
POP
POP
POP
POP
POP
POP
POP
POP
POP
RETI

Ne

PULSE
PSW
DPL
DPH
07H
03H
02H
00H

B
ACC

;HEX TO DECIMAL LOW BIT WITH CARRY
;HEX TO DECIMAL HIGH BIT WITH CARRY
JWRITE TO LCD BUFFER
;ON NEXT POSITION

;ON NEXT POSITION

;ON NEXT POSITION

;ON NEXT POSITION

;ON NEXT POSITION



r

HTODL:

*kxkkkxkdk HEX TO DECIMAL LOW BIT WITH CARRY ****x**

SWAP
CJINE
SJMP

IN1: Jc

IN11:

4

ADD
SWAP
RET

A
A, #9FH, IN1
IN11

IN11

A, #61H

A

; CONVERT HEX TO DECIMAL WITH CARRY

;CARRY TO NEXT POSITION

j¥*kxx%kk HEX TO DECIMAL HIGH BIT WITH CARRY ***kkkxx

.

r

HTODH:

CJINE
SJIMP

IN2: Jc

IN21:

r

DEC
MOV
INC
MOV
INC
ADD
MOV
LCALL
RET

A, #9FH, IN2
IN21
IN21
RO

B, @RO
B
@RO, B
RO

A, #60H
@RO, A
HTOA

;CARRY TO NEXT POSITION

; CONVERT HEX TO ASCII

. * ok k ko ok ok ok ok ok ok
|- *hdhkhkkddrkkktx TNT] *

; PROGRAM INTERRUPT FROM INT1 PIN
; SERIAL RS232 FOR LOAD DATA FROM RAM TO PC

r

INTER1:

~e

PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
LCALL
MOV
SETB
MOV
MOV
LCALL

*hkhkkd ok kkkkk

MOV

LCALL
LCALL
CLR
MOV
JNB
CLR
MOV
JNB
MOV

PUSH

PSW
07H
06H
05H
04H
03H
02H
01H
00OH
ACC
DPL
DPH
KDELAY
A, STATUS
ACC.7
STATUS, A
TIMLCD, #05H
DISPON

;ON LCD

SERIAL OUT *hkhkkhkhkkhhkkkhk

DPTR, #0000H

CRRET
LFEED

TI

SBUF, #'0"
TI,$

TI

SBUF, #'."
TI,$

A, SIZEGAGE

;ADDRESS IN RAM
; START BY RAIN'S DATA



r

SERIAL:

r

kkkkkkhkkkk

’

CH DA:

CH_COD:
DMYOUT :

CHELO:

COUNT :

CH_FC:
CH_FA:

CH DAl:

IEND:

LCALL HTOA
LB TI
MOV SBUF, R3
JNB T, &
MOV A, SIZEGAGE+1
LCALL HTOA
CLR TT
MOV SBUF, R2
JNB TI, S
CLR i
MOV SBUF, R3
JNB TI,$S
CHECK DATA * )k ke ok kok ok ok k

MOVX A, @DPTR
CIJNE A, #0EEH,CH COD
SIJMP  IEND

CJINE = A, #0FOH,CH FC

LCALL CRRET
LCALL LFEED
MOV R7, #05H
MOV R3, DPH
MOV R2,DPL
INC DPTR
MOVX A, @DPTR
CINE A, #O0FAH, COUNT
SJMP - IEND
DJNZ = R7,CHELO
MOV DPL, R2
MOV DPH, R3
INC DPTR
LCALL - DOUT
LCALL SENDST
INC DPTR
LCALL  DOUT
LCALL SENDST
INC DPTR
LCALL  DOUT
LCALL  SENDSP
INC DPTR
LCALL DOUT
LCALL SENDSEMI
INC DPTR
LCALL DOUT
LCALL CRRET
LCALL LFEED
INC DPTR
LJMP  SERIAL
CJNE A, #0FCH,CH_FA
SJMP  DMYOUT
CJNE A, #OFAH,CH DAl
SJMP  IEND
LCALL DOUT
LCALL SENDJU
INC DPTR
LJMP ~ SERIAL
MOV DISBUF+6, #' '

;RETURN TO END LINE
;FEED NEW LINE

; KEEP ADDRESS

;LOOP FOR CHECK CODE 'FA'

; RETURN ADDRESS

; SEND DATE,MONTH, YEAR AND TIME

;*****CH_DAl => CH_FF



MOV DISBUF+7,#'T'

MOV DISBUF+10,#':"
MOV DISBUF+13,#':"'
POP DPH

POP DPL

POP ACC

POP 00H

POP 01H

POP 02H

POP 03H

POP 04H

POP 05H

POP 06H

POP 07H

POP PSW

RETI

*hkkhkkhkhkhkhk DATA OUT LR R R R R R RS S S

r

DOUT: CLR TI
MOVX A, @DPTR
LCALL ~ HTOA ;CONVERT DATA HEX TO ASCII
MOV SBUF, R2 ;MOVE DATA TO SBUF
JNB TI,$
CLR TI
MOV SBUF, R3
JNB wf” g
RET

* ok k ok khohk ok ok ko SEND SEMICOLON * Kk Kk Kk kkk ok

SENDSEMI : CLR TI ;SEND ':'
MOV SBUF, #':"
JNB TI,S
RET

; *hkkhkkhhkhkhkhhkk SEND CODE ; * % kK ok Kk ok

r

SENDJU: CLR TI ;SEND ',
MOV SBUF, #',"
JNB TI,S
RET

*hkkkkAkAkkrkrkrx SEND CODE / ok Kk ke ok ok k ok Kk kk ok

r

SENDST: CLR TI
MOV SBUF, #'/"' ;SEND '/
JNB TI,S$
RET

* Kk ke ok ok ok ok ok Kok ok CARRAIGE RETURN e e Fe ok ke Fe ke ke ok ke ke

r

CRRET: CLR TI
MOV SBUF, #0DH
JNB TI,$S
RET

* ok ek ok ok ok ok ok ok ok ok LINE E‘EED Aok ke ek ok ok ok ok ke ok ok ke ke

Ne N

LFEED: CLR TL
MOV SBUE, #OAH



JNB. TI,S$
RET

*kkxkk*xkxkkkkk* GEND CODE LS T kkkkhkhkhkhkkhkrkh ik dk

SENDSP: CLR TI

MOV SBUF, #' '
JNB TI, S
RET

;
;***7\-*************************************************

; SUB PROGRAM FOR CONVERSE HEX TO BCD
; INPUT = REG A
;OUTPUT = R3(high),R2(low)

HEXTOBCD: MOV R2, #00

MOV R3, #00
MORE 100: CJINE  A,#100,$+3

Jc LESS_100

SUBB A, #100

INC R3

JMP MORE_100
LESS 100: ~ CINE —A,#10,$+3

Jc LESS 10

SUBB A, #10

INC R2

JMP LESS 100
LESS_10: PUSH  ACC

MOV A, R2

SWAP A

MOV R2,A

POP ACC

ADD A, R2

MOV R2,A

RET

’-*************************************************************

;*x*%%%% SEND SIZE DATE MONTH YEAR HOUR MINUTE AND DATA Rl
; SEND WHEN KEEP DATA RAIN

r
SENDDATA: PUSH DPH

PUSH-  DPL
PUSH  02H
PUSH  03H
MOV SBUF, #'0" ;SEND SIZEGAGE
JNB TI,$
CLR TI
MOV SBUF, #'."
JNB TI,S

MOV A, SIZEGAGE
LCALL HTOA

CLR TI

MOV SBUF, R3
JNB TI,S

MOV A, SIZEGAGE+1
LCALL HTOA

CLR TI

MOV SBUF, R2
JNB TI,S

CLR TI

MOV SBUF, R3



JNB TI,S
CLR TI

*kKkkkkhkhrxhkhkkk SEND DATE & TIME *kkkkhhkkk kK

Ne Yo e

MOV A,CH_DATE ;SEND DATE
LCALL DOUT1

LCALL SENDSLASH

MOV A,CH MONTH ;SEND MONTH
LCALL DOUT1

LCALL SENDSLASH

MOV A,CH_YEAR ;SEND YEAR
LCALL DOUT1
MOV A,CH_HOUR ;SEND HOUR

LCALL DOUT1
LCALL SENDSEMICO

MOV A,CH_MINUTE ;SEND MINUTE
LCALL DOUT1
DATAPULSE: MOV DPL,ADDRL ;RETURN ADDRESS
MOV DPH, ADDRH
SENDPULSE:LCALL DOUT2 ; SEND DATA PULSE OF RAIN

; DECIMAL VALUE
r
SE DD: MOV R2, #87H ; KEEP DATE
LCALL RTCRD
MOV A,R3
MOV CH_DATE,A
SE MM: = MOV R2, #89H ; KEEP MONTH
KOAUTS HPERY
MOV A,R3
MOV CH_MONTH, A
SE_YY: MOV R2, #8DH ; KEEP YEAR
LCALL RTCRD
MOV A, R3
MOV CH YEAR,A
SE_HH: MOV R2, #85H ; KEEP HOUR
LCALL RTCRD
MOV A,R3
MOV CH_HOUR, A
SE MIN: MOV R2, #83H ;KEEP MINUTE
LCALL RTCRD
MOV A, R3
MOV CH_MINUTE, A

POP 03H
POP 02H
POP DPL
POP DPH
RET

;
poRkkdokkkkdkkhkk DATA QUT **kkhokskkkskhhksk
’

DOUT1l: LCALL HTOA

MOV SBUF, R2
JNB T, 8
ELE TI

MOV SBUF, R3
JNB TI,$
CLR TI

RET



;************ DATA OUT FOR RAIN Hokokok ok ok ok ok ok ok ok k kK

*

DOUT2: MOVX A, @DPTR
LCALL HTOA
MOV SBUF, R2
JNB T, &
CLR T
MOV SBUF, R3
JNB TI,$
CLR TI
RET

; *hhkhkhkhkhhhhi*k SEND CODE / EVERY MINUTE *hhkhkkhkkhkkkhkk

' 3

SENDSLASH:
MOV SBUF, #'/" ;SEND '/
JNB TI,$
CLR TI
RET

H

- * Fok ok ok ok ok k ok k SEND SEMICOLON * %k k k Kk kK

r

SENDSEMICO:
MOV SBUF, #':' ;SEND ':!
JNB TIr$
CLR TI
RET

;
;************* DELAY 1 MSEC kkkhkhhkhkhkhkdhkhk

r

; DELAY 1MS:MOV  R6, #03H

;DEL2: MOV R7,#97H

;DELL: DJINZ R7,DEL1
DJINZ R6,DEL2
RET

* ok hkhkkkhkhkkhkk Kk DISPLAY LINEZ ON LCD *ok Kk k ok kK ok k A

Ne Ne Ne No N

FUNLINE2: MOV DPTR, #LCDWRC
MOV A, $ADLINE2
MOVX @DPTR, A
ACALL = BUSYDELAY
RET

;
;************* DISPLAY LINE3 ONeuls D *hk Kk hkk ok kK ok k

’

FUNLINE3: MOV DPTR, #LCDWRC
MOV A, #ADLINE3
MOVX @DPTR,A
ACALL BUSYDELAY
RET

;
;************* DISPI:AY LINE4 ON LCD * ok K koh ok kok ok ok

;

FUNLINE4: MOV DPTR, #LCDWRC
MOV A, #ADLINE4
MOVX @DPTR,A
ACALL BUSYDELAY

RET



Kk hkhkkkhhkdkhkkhkkkrhhkkhrrkhkhhhhhkhkkkkd bbbk rrrrrhbhhkhk

CREATEDEMO BY USE TABLE

;**************************************************

Ne Ne N

; DELAY 50 US FOR BUSY LCD
BUSYDELAY: MOV R7,#23D
BUSY: DJNZ R7,BUSY
RET
CREATEDEMO: MOV DPTR, #LCDWRC ;LOAD ADDRESS INSTRUCTION
MOV A, #ADLINE1L ;ADRESS LINE 1
MOVX @DPTR,A
ACALL BUSYDELAY
MOV DPTR, #DEMO_TBL1 ;LOAD DEMO TABLE LINE 1
LCALL WRCHARI1 ;WRITE CHAR TO LCD
MOV DPTR, #LCDWRC
MOV A, #ADLINE2 ;ADRESS LINE 2

MOVX @DPTR,A
ACALL BUSYDELAY

MOV DPTR, #DEMO_TBL2 ;LOAD DEMO TABLE LINE 2
LCALL WRCHAR1

MOV DPTR, #LCDWRC

MoV A, #ADLINE3 ;ADRESS LINE 3

MOVX @DPTR,A
ACALL BUSYDELAY

MOV DPTR, #DEMO TBL3 ;LOAD DEMO TABLE LINE 3
LCALL WRCHARL

MOV DPTR, #LCDWRC

MOV A, #ADLINE4 ;ADRESS LINE 4

MOVX @DPTR,A
ACALL BUSYDELAY

MOV DPTR, #DEMO_TBL4 ; LOAD DEMO TABLE LINE 4
LCALL  WRCHARL
RET
CREATECHAR: MOV DPTR, #LCDWRC
MOV A, 4010010008 ; SET CGRAM ADDRESS
MOVX @DPTR, A
ACALL  BUSYDELAY
MOV DPTR, #CHAR TBL1 ;LOAD CHAR TABLE
LCALL - WRCHAR ;WRITE CHAR TO LCD
MOV DPTR, #CHAR TBL2
LCALL - WRCHAR
MOV DPTR, #CHAR_TBL3
LCALL  WRCHAR
RET
CREATE BY: MOV R1, #64
MOV RO, #DISBUF
CLRDISP: MOV @RO, #'
INC RO
DJINZ R1,CLRDISP

LCALL LCDSL1
LCALL LCDSL2
LCALL LCDSL3
LCALL LCDSL4

MOV DPTR, #LCDWRC
MOV A, #ADLINEL
MOVX @DPTR, A

ACALL BUSYDELAY
MOV DPTR, #DEMO_BY

LCALL WRCHAR1



LCALL
LCALL
LCALL
MOV

LCALL
LCALL
LCALL
LCALL
LCALL
MOV

LCALL
LCALL
MOV

LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
MOV

LCALL
LCALL
MOV

LCALL
LCALL
MOV

LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
MOV

LCALL
LCALL
MOV

LCALL
LCALL
MOV

LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
MOV

LCALL
LCALL
MOV

LCALL
LCALL
MOV

LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
MOV

LCALL
LCALL

KDELAY
KDELAY
FUNLINE4
DPTR, #DEMO_1
WRCHAR1
KDELAY
KDELAY
KDELAY
FUNLINE3
DPTR, #DEMO_1
WRCHAR1
FUNLINE4
DPTR, #DEMO 2
WRCHAR1
KDELAY
KDELAY
KDELAY
KDELAY
FUNLINEZ2
DPTR, #DEMO 1
WRCHAR1
FUNLINE3
DPTR, #DEMO 2
WRCHARL
FUNLINE4
DPTR, #DEMO_3
WRCHAR1
KDELAY
KDELAY
KDELAY
KDELAY
FUNLINEZ2
DPTR, #DEMO 2
WRCHARL
FUNLINE3
DPTR, #DEMO 3
WRCHAR1
FUNLINE4
DPTR, #DEMO_4
WRCHAR1
KDELAY
KDELAY
KDELAY
KDELAY
FUNLINE2
DPTR, #DEMO_3
WRCHAR1
FUNLINE3
DPTR, #DEMO 4
WRCHAR1
FUNLINEA4
DPTR, #DEMO 5
WRCHAR1
KDELAY
KDELAY
KDELAY
KDELAY
FUNLINE2
DPTR, #DEMO 4
WRCHAR1
FUNLINE3



MOV

LCALL
LCALL
MOV

LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
MOV

LCALL
LCALL
MOV

LCALL
LCALL
MOV

LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
MOV

LCALL
LCALL
MOV

LCALL
LCALL
MOV

LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
MOV

LCALL
LCALL
MOV

LCALL
LCALL
MOV

LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
MOV

LCALL
LCALL
MOV

LCALL
LCALL
MOV

LCALL
LCALL
LCALL
LCALL
LCALL

DPTR, #DEMO_5
WRCHARL
FUNLINE4
DPTR, #DEMO_6
WRCHAR1
KDELAY
KDELAY
KDELAY
KDELAY
FUNLINE2
DPTR, #DEMO_5
WRCHAR1
FUNLINE3
DPTR, #DEMO_6
WRCHAR1
FUNLINE4
DPTR, #DEMO_7
WRCHAR1
KDELAY
KDELAY
KDELAY
KDELAY
FUNLINE2
DPTR, #DEMO 6
WRCHAR1
FUNLINE3
DPTR, #DEMO 7
WRCHAR1
FUNLINE4
DPTR, #DEMO 8
WRCHAR1
KDELAY
KDELAY
KDELAY
KDELAY
FUNLINE2
DPTR, #DEMO 7
WRCHAR1
FUNLINE3
DPTR, #DEMO_8
WRCHAR1
FUNLINE4
DPTR, #DEMO_9
WRCHAR1
KDELAY
KDELAY
KDELAY
KDELAY
FUNLINE2
DPTR, #DEMO_8
WRCHAR1
FUNLINE3
DPTR, #DEMO 9
WRCHAR1
FUNLINE4
DPTR, #DEMO_10
WRCHAR1
KDELAY
KDELAY
KDELAY
KDELAY



WRCHAR:
LOAD:

WRCHARI1:

LOAD1:

LCALL  FUNLINE2
MOV DPTR, #DEMO_9
LCALL  WRCHARL
LCALL  FUNLINE3
MOV DPTR, #DEMO_10
LCALL  WRCHAR1
LCALL  FUNLINE4
MOV DPTR, #DEMO 11
LCALL  WRCHARL
LCALL  KDELAY
LCALL  KDELAY
LCALL  KDELAY
LCALL  KDELAY
LCALL  FUNLINE2
MOV DPTR, #DEMO_10
LCALL  WRCHAR1
LCALL  FUNLINE3
MOV DPTR, #DEMO 11
LCALL  WRCHARL
LCALL ~ FUNLINE4
MOV DPTR, #DEMO 11
LCALL  WRCHARL
LCALL  KDELAY
LCALL  KDELAY
LCALL KDELAY
LCALL  FUNLINEZ2
MOV DPTR, #DEMO 11
LCALL  WRCHAR1
LCALL  FUNLINE3
MOV DPTR, #DEMO 11
LCALL  WRCHAR1
LCALL  FUNLINE4
MOV DPTR, #DEMO 11
LCALL  WRCHAR1
LCALL = KDELAY
LCALL  KDELAY
LCALL  DISPOF
LCALL  KDELAY
LCALL = KDELAY
LCALL  KDELAY
LCALL  DISPON
RET
MOV R5, #00H
MOV A, R5
MOVC A, @A+DPTR
PUSH DPL
PUSH DPH
MOV DPTR, #LCDWRD
MOVX @DPTR, A
LCALL  BUSYDELAY
POP DPH
POP DPL
INC R5
CJINE R5, #08H, LOAD
RET
MOV R4, #OFFH
INC R4
MOV A, R4

MOVC A, GA+DPTR

;LOAD LCD WRITE DATA



.
4

PUSH
PUSH
MOV
MOVX
LCAL
POP
POP
CJINE
RET

L

DPL
DPH

DPTR, #LCDWRD

@DPTR, A
BUSYDELAY
DPH

DPL

R4, #0FH, LOAD1

;***************** TABLE dkhkhkhkhkhkhkhkhkhhhhhhkk

r

DEMO TBL1:
DEMO_TBL2:
DEMO_TBL3:
DEMO TBLA4:

DEMO BY:
DEMO 1:
DEMO 2:
DEMO_ 3:
DEMO 4:
DEMO 5:
DEMO 6:
DEMO 7:
DEMO 8:
DEMO 9:
DEMO 10:
DEMO 11:

CHAR TBLI1:

CHAR TBL2:

CHAR TBL3:

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB
END

DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

" Telemetering

"  P.CHARTIPORN
" Code:39013004
" Class:3T/1

UL Vv SHRHUBET

"  Code:39013053
" NaTass s 3T
"Telecomunication
Engineering

"

00001101B
00010010B
00000101B
00001001B
00010101B
00011011B
00011001B
00000000B

00001110B
00010001B
00000001B
00001101B
00001101B
00000101B
00000011B
00000000B

00001110B
00010001B
00000001B
00001001B
00010101B
00011011B
00011001B
00000000B

"

"

"

1]

"

"

; LOAD LCD WRITE DATA



Tsunsun1sviery e uves Visual Basic

File

Opti

: Main.frm

on Explicit

Private Sub Form Load()

End

Main.Move (Screen.Width - Width) / 2, Screen.Height - Height) / 2

LayoutMgrl.AddControl Framel, 0, 0, 1, 1
LayoutMgrl.AddControl Imagel, O, 0, 1, 1
LayoutMgrl.AddControl Toolbarl, 1, 0, 1, 0O
LayoutMgrl.AddControl StatusBarl, 1, 0, 1, 0
Sub

Private Sub Form Resize()

End

LayoutMgrl.OnSize
Sub

Private Sub mnuAbout_Click()

End

About.Show vbModal
Sub

Private Sub mnuAdd Click()

End

' Set the DEfault File Type to TExt File (*.mdb)
cmdDialog.Filter = "Database (*.mdb) |*.mdb| All Files (*.*) | * *n
'DisplaY OPEN Dialog box
cmdDialog.FilterIndex = 1
' display the Name of the file that your selected
cmdDialog. ShowOpen
If Len(cmdDialog.Filename) = 0 Then
Exit Sub
End If

I

Main, txtKeep.Text cmdDialog.Filename
InputData.Caption = cmdDialog.Filename

InputData.DataRain.DatabaseName = Main.txtKeep.Text
InputData.DataRain.Refresh

InputData. Show

Sub

Private Sub mnuComm Click()

1

End

MsgBox "Comming Soon", vbOKOnly
Commu. Show
Sub

Private Sub mnuExit Click()

End

End
Sub

Private Sub mnuGraph Click()

' Set the DEfault File Type to TExt File (*.mdb)
cmdDialog.Filter = "Database (*.mdb) |*.mdb| All Files (% *) v, ke
'Database file Directory

cmdDialog.InitDir = CurDir

'DisplaY OPEN Dialog box

cmdDialog.FilterIndex = 1

' display the Name of the file that your selected
cmdDialog.ShowOpen



If Len(cmdDialog.Filename) = 0 Then
Exit Sub
End If

Main.txtKeep.Text = cmdDialog.Filename

Graph.DataRain.DatabaseName = Main.txtKeep

Graph.DataRain.Refresh
Graph.Show
End Sub

Private Sub mnuNew Click()
Dim sFile, dFile, binFile As String

On Local Error Resume Next

sFile = App.Path & "\Data.mdb" '
\Data.mdb

' Get a file from the user.
binFile = InputBox$("Enter filename
binFile)

If binFile = "" Then
Exit Sub
End If

Source File Read Only =

to Keep : ", "New Keep"”,

dFile = App.Path & "\" & binFile & ".mdb™

FileCopy sFile, dFile

Main.txtKeep.Text = dFile

InputData.DataRain.DatabaseName = Main.txtKeep.Text

InputData.DataRain.Refresh

InputData. Show
End Sub

Private Sub Toolbarl ButtonClick(ByVal Button As ComctlLib.Button)

Select Case Button.Key
Case "New"
Call mnuNew Click
Case "Add"
Call mnuAdd Click
Case "Graph"
Call mnuGraph Click
Case "Comm"
Call mnuComm Click
Case "Exit"
Call mnuExit Click
Case "Save"
Call mnuAbout Click
End Select
End Sub

Private Sub Timerl Timer()

Dim MyDate
MyDate = Date
StatusBarl.Panels("curTime") .Text =
StatusBarl.Panels ("curDate").Text

End Sub

il

Format (Now, "hh:mm:ss")
Format (MyDate, "d mmm yyyy")



File InputData.frm

Option Explicit

Dim Ret As Integer ' Scratch integer.

Dim Temp As String ' Scratch string.

Dim hLogFile As Integer ' Handle of open log file.

Dim StartTime As Date ' Stores starting time for port timer

Private Sub CmdClose Click({)

' Use Form Unload since it has code to check for unsent data and
an open log file.

Form Unload Ret
End Sub :

Private Sub cmdProps_Click()
Properties.Show
End Sub

Private Sub Form Load()
Dim CommPort As String, Handshaking As String, Settings As String

InputData.DataRain.DatabaseName = Main.txtKeep.Text
InputData.DataRain.Refresh

On Error Resume Next

' [set“Title
App.Title = "Rain Rate Input Keeping"

' Center Form
InputData.Move (Screen.Width - Width) / 2, (Screen.Height -
Height) / 2

' Load Registry Settings
Settings = GetSetting(App.Title, "Properties", "Settings™, "") '
InputData.InputData.mscomml, Settings]\
If Settings <> "" Then
InputData.MSComml.Settings = Settings
If Err Then
MsgBox Error$, 48
Exit Sub
End If
End If

CommPort = GetSetting(App.Title, "Properties”, "CommPort™, "") '
InputData.InputData.mscomml.CommPort
If CommPort <> "" Then InputData.MSComml.CommPort = CommPort

Handshaking = GetSetting(App.Title, "Properties™, "Handshaking”,
") 'InputData.InputData.mscomml.Handshaking
If Handshaking <> "" Then
InputData.MSComml.Handshaking = Handshaking
If Err Then
MsgBox Error$, 48
Exit Sub
End If
End If

Echo = GetSetting(App.Title, "Properties"”, "Echo", "") ' Echo



On Error GoTo O
End Sub

Private Sub Form Unload(Cancel As Integer)
Dim Counter As Long

If InputData.MSComml.PortOpen Then
' Wait 10 seconds for data to be transmitted.
Counter = Timer + 10
Do While InputData.MSComml.OutBufferCount
Ret = DoEvents()
If Timer > Counter Then
Select Case MsgBox ("Data cannot be sent", 34)
' Cancel.
Case 3
Cancel = True
Exit Sub
' Retry.
Case 4
Counter = Timer + 10
' Ignore.
Case 5
Exit Do
End Select
End If
Loop

InputData.MSComml.PortOpen = 0

End If

Unload Me
End Sub
' Toggles the state of the port (open or closed).
Private Sub cmdKeep Click()

On Error Resume Next

Dim OpenFlag

InputData.MSComml.PortOpen = Not InputData.MSComml.PortOpen
If Err Then MsgBox Error$, 48

OpenFlag = InputData.MSComml.PortOpen

If InputData.MSComml.PortOpen Then
sbrStatus.Panels("Settings") .Text = "Settings: " &
InputData.MSComml.Settings
cmdKeep.Caption = "OOOOO OO ™
cmdClose.Enabled = False
cmdProps.Enabled = False
If InputData.DataRain.Recordset.BOF &
InputData.DataRain.Recordset.EOF Then
InputData.DataRain.Recordset.AddNew

End If
StartTiming
Else
sbrStatus.Panels ("Settings").Text = "Settings: "
cmdKeep.Caption = "OO 0O "

cmdClose.Enabled = True
cmdProps.Enabled = True

! InputData.DataRain.Recordset.Movelast
! InputData.DataRain.Recordset.Delete



InputData.DataRain.Recordset.Update

StopTiming
End If

End Sub

' The OnComm event is used for trapping communications events
errors.
Private Static Sub MSComml OnComm()

Dim EVMsg$

Dim ERMsg$

' Branch according to the CommEvent property.
Select Case InputData.MSComml.CommEvent

' Event messages.

Case comEvReceive

Case comEvSend

Case comEvVCTS

EVMsg$ = "Change in CTS Detected”
Case comEvVDSR

EVMsg$ = "Change in DSR Detected”
Case comEVCD

EVMsg$ = "Change in CD Detected”

Case comEVRing

EVMsg$ = "The Phone is Ringing”
Case comEVEOF

EVMsg$ = "End of File Detected"

' Error messages.
Case comBreak

ERMsg$ = "Break Received"
Case comCDTO

ERMsg$ = "Carrier Detect Timeout"
Case comCTSTO

ERMsg$ = "CTS Timeout"”
Case comDCB

ERMsg$ = "Error retrieving DCB"
Case comDSRTO

ERMsg$ = "DSR Timeout"
Case comFrame

ERMsg$ = "Framing Error"
Case comOverrun

ERMsg$ = "Overrun Error"
Case comRxOver

ERMsg$ = "Receive Buffer Overflow”
Case comRxParity

ERMsg$ = "Parity Error"

Case comTxFull
ERMsg$ = "Transmit Buffer Full”
Case Else
ERMsg$ = "Unknown error or event"
End Select

If Len(EVMsg$) Then
' Display event messages in the status bar.
sbrStatus.Panels("Status").Text = EVMsg$

and



' Enable timer so that the message in the status bar
' is cleared after 2 seconds
Timer2.Enabled = True

ElseIf Len(ERMsg$) Then
' Display event messages in the status bar.
sbrStatus.Panels("Status") .Text = ERMsg$

' Display error messages in an alert message box.
Beep
Ret = MsgBox (ERMsg$, 1, "Click Cancel to quit, OK to

ignore.")
' If the user clicks Cancel (2)...
If Ret = 2 Then
InputData.MSComml.PortOpen = False ' Close the port
and quit.
End If
' Enable timer so that the message in the status bar
' is cleared after 2 seconds
Timer2.Enabled = True
End If
End Sub

Private Sub Timer2 Timer ()

sbrStatus.Panels ("Status").Text = "Status: "
Timer2.Enabled = False
End Sub

Private Sub Timerl Timer ()
' Display the Connect Time
sbrStatus.Panels ("ConnectTime") .Text = Format (Now - StartTime,
"hh:nnk ssd' )’ Sptie"
End Sub
' Call this function to start the Connect Time timer
Private Sub StartTiming()
StartTime = Now
Timerl.Enabled = True
End Sub
' Call this function to stop timing
Private Sub StopTiming()
Timerl.Enabled = False
sbrStatus.Panels ("ConnectTime") .Text = ""
End Sub

Private Sub Timer3 Timer ()
Dim MyDate
MyDate = Date
'0000 0000 00 Statusbar
sbrStatus.Panels ("curTime") .Text
'0000 00 0000 0000 Statusbar
sbrStatus.Panels("curDate") .Text
End Sub

Format (Now, "hh:mm:ss")

Il

Format (MyDate, "d mmmm yyyy")

Private Sub Timer4 Timer ()
Dim Datal, Data2 As String
Do
DoEvents
Loop Until InputData.MSComml.InBufferCount >= 20
Datal = InputData.MSComml.Input



Data2 = Left(StrConv(Datal, vbUnicode), 5)
txtSize.Text = Data2
Data2 = Mid(StrConv(Datal, vbUnicode), 6, 8)
txtDate.Text = Data2
Data2 = Mid(StrConv(Datal, vbUnicode), 14, 5)
txtTime.Text = Data2
Data2 = Right(StrConv(Datal, vbUnicode), 2)
txtTip.Text = Data2
CalculateData

End Sub

Public Sub CalculateData()
Dim TSize, TDate, TTime, TTip, Ratel, Rate2 As String
TSize = txtSize.Text
TDate txtDate.Text
TTime = txtTime.Text
TTip = txtTip.Text

Ratel = TSize * TTip
txtRateMin.Text = Ratel
Rate2 = TSize * TTip * 60
txtRateHr.Text = Rate2
Ratel = txtRateMin.Text
Rate2 = txtRateHr.Text

InputData.DataRain.Recordset.AddNew

txtSize.Text TSize
txtDate.Text TDate
txtTime.Text = TTime
txtTip.Text = TTip
txtRateMin.Text = Ratel
txtRateHr.Text = Rate2

End Sub



File : Prop.frm
Private iFlow As Integer, iTempEcho As Boolean

Sub LoadPropertySettings()
Dim I As Integer, Settings As String, Offset As Integer

' Load Port Settings
For I =1 To 16

cboPort.AddItem "Com" & Trim$ (Str$(I))
Next T

' Load Speed Settings

cboSpeed.AddItem "110"

cboSpeed.AddItem "300"

cboSpeed.AddItem "600"

cboSpeed.AddItem "1200"
cboSpeed.AddItem "2400"
cboSpeed.AddItem "4800"
cboSpeed.AddItem "9600"
cboSpeed.AddItem "14400"
cboSpeed.AddItem "19200"
cboSpeed.AddItem "28800"
cboSpeed.AddItem "38400"
cboSpeed.AddItem "56000"
cboSpeed.AddItem "57600"
cboSpeed.AddItem "115200"
cboSpeed.AddItem "128000'
cboSpeed.AddItem "256000'

' Load Data Bit Settings
cboDataBits.AddItem "4"
cboDataBits.AddItem "5"
cboDataBits.AddItem "6"
cboDataBits.AddItem "7"
cboDataBits.AddItem "8"

' Load Parity Settings
cboParity.AddItem "Even"
cboParity.AddItem "Odd"
cboParity.AddItem "None"
cboParity.AddItem "Mark"
cboParity.AddItem "Space"
' Load Stop Bit Settings
cboStopBits.AddItem "1"
cboStopBits.AddItem "1.5"
cboStopBits.AddItem "2"

' Set Default Settings
Settings = InputData.MSComml.Settings

' In all cases the right most part of Settings will be 1 character
' except when there are 1.5 stop bits.

If InStr(Settings, ".") > 0 Then
Offset = 2

Else
Offset = 0

End If



cboSpeed.Text = Left$ (Settings, Len(Settings) - 6 - Offset)

Select Case Mid$ (Settings, Len(Settings) — 4 - Offset, 1)
Case "e"
cboParity.ListIndex = 0
Case "m"
cboParity.ListIndex = 1
Case "n"
cboParity.ListIndex = 2
Case "o"
cboParity.ListIndex = 3
Case "s"
cboParity.ListIndex = 4
End Select
cboDataBits.Text = Mid$ (Settings, Len(Settings) - 2 - Offset, 1)

cboStopBits.Text Right$ (Settings, 1 + Offset)
cboPort.ListIndex = InputData.MSComml.CommPort — 1

optFlow(InputData.MSComml.Handshaking) .Value = True
If Echo Then

optEcho (1) .Value = True
Else

optEcho (0) .Value = True
End If
End Sub

Private Sub cmdCancel Click()
Unload Me
End Sub

Private Sub cmdOK Click()
Dim OldPort As Integer, ReOpen As Boolean

On Error Resume Next

Echo = iTempEcho
OldPort = InputData.MSComml.CommPort
NewPort = cboPort.ListIndex + 1

If NewPort <> OldPort Then ! Iftgthe port number
changes, close the old port.
If InputData.MSComml.PortOpen Then
InputData.MSComml.PortOpen = False
ReOpen = True
End If

InputData.MSComml.CommPort = NewPort ' Set the new port
number.

If Err = 0 Then
If ReOpen Then
InputData.MSComml.PortOpen = True

! InputData.mnuOpen.Checked = InputData.MSComml.PortOpen
! InputData.mnuSendText.Enabled =
InputData.MSComml.PortOpen
' InputData.tbrToolBar.Buttons ("TransmitTextFile") .Enabled
= InputData.MSComml.PortOpen

End If



End If

If Err Then
MsgBox Error$, 48
InputData.MSComml.CommPort = OldPort
Exit Sub
End If
End If

InputData.MSComml.Settings = Trim$ (cboSpeed.Text) & "," & Left$
(cboParity.Text, 1) _
& "," & Trim$ (cboDataBits.Text) & "," & Trim$ (cboStopBits.Text)

If Err Then
MsgBox Error$, 48
Exit Sub

End If

InputData.MSComml.Handshaking = iFlow
If Err Then

MsgBox Error$, 48

Exit Sub
End If

SaveSetting App.Title, "Properties", "Settings",
InputData.MSComml.Settings

SaveSetting App.Title, "Properties", "CommPort™",
InputData.MSComml.CommPort

SaveSetting App.Title, "Properties", "Handshaking",
InputData.MSComml.Handshaking

SaveSetting App.Title, "Properties", "Echo", Echo

Unload Me

End Sub

Private Sub Form Load()

' Set the form's size

Me.Left = (Screen.Width - Me.Width) / 2

Me.Top = (Screen.Height - Me.Height) / 2

' Size the frame to fit in the tabstrip control
fraSettings.Move tabSettings.ClientLeft, tabSettings.ClientTop

' Make sure the frame is the top most control
fraSettings.ZOrder

' Toad current property settings
LoadPropertySettings

End Sub

Private Sub optEcho Click(Index As Integer)
If Index = 1 Then

iTempEcho = True
Else



iTempEcho = False
End If
End Sub

Private Sub optFlow Click(Index As Integer)

iFlow = Index
End Sub
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File : Graph,frm
Option Explicit

Private Sub Checkl Click()
Dim Obj As Object

' Show or Hide markers for the series.
For Each Obj In MSChartl.Plot.SeriesCollection
Obj.DataPoints.Item(—l).Marker.Visible = Checkl.Value
Next
End Sub

Private Sub Check2 Click()
Dim Obj As Object

' Show or Hide markers for the series.
For Each Obj In MSChartl.Plot.SeriesCollection
With Obj.DataPoints{-1).DataPointLabel
If Check2.Value Then
.Custom = True
.Component = VtChLabelComponentValue
.LocationType = VtChLabellocationTypeAbovePoint
Else
.LocationType = VtChLabelLocationTypeNone
End If
End With
Next
Graph!MSChartl.Refresh
End Sub

Private Sub Cdexit~Click()
Unload Me
End Sub

Private Sub Form;Load()
' detect run—-time error (file not found)
Graph.DataRain.DatabaseName = Main.txtKeep.Text
Graph.DataRain.Refresh
LayoutMgrl.AddControl Checkl, 1, LAy 0
LayoutMgrl.AddControl Check2, 1, 4 A0 0
LayoutMgrl.AddControl CmdExit, 1, 44 O, O
LayoutMgrl.AddControl Framel, 0, 0, 1, 0
LayoutMgrl.AddControl Graph, 0, 0, 1, 1
LayoutMgrl.AddControl Listl, 1, 0, 0, 1
LayoutMgrl.AddControl Labell, 1, 0, 0, O
LayoutMgrl.AddControl MsChartl, 0, 0, 1, 1
LayoutMgrl.AddControl MSFlexGridl, 0, 1, 1, 0

FillChartTypeLB
' adjust column width
With MSFlexGridl

.Cols = 6
.Rows = Graph.DataRain.Recordset.EOF

T
v
4 .ColWidth(0) = 300
! .Colwidth (1) = 600

.FixedAlignment (1) = flexAlignCenterCenter
.FixedAlignment (2) = flexAlignCenterCenter



' .FixedAlignment (3) flexAlignCenterCenter
! .FixedAlignment (4) flexAlignCenterCenter
! .FixedAlignment (5) = flexAlignCenterCenter
! '.Sort = flexSortGenericAscending

' .Refresh

! End With

Il

il

LoadChartData
SelectChartType
SetAxes

End Sub

Private Sub LoadChartData()
' Declare the variant array.
Dim A, J, I As Double
Graph.DataRain.Recordset.MoveLast
A = Graph.DataRain.Recordset.Fields("ID").Value
ReDim ChData({l To A, 1 To 4) As Variant

' Set the data.
For I = 1 To 4
For J = 1 To A
ChData(J, I) = MSFlexGridl.TextMatrix(J, I + 3)
Next fJ/ 1
MSChartl.ChartData = ChData
End Sub

Private Sub SetAxes()

' Set X—axis title.

With MSChartl.Plot.Axis (VtChAxisIdX, 1).AxisTitle
.Visible = True
. Text = "Time"
.VtFont.Name = "Arial”
.VtFont.Size = 9
.VtFont.Style = VtFontStyleBold
* Set text color to Blue.
.VtFont.VtColor.Set 0, 0, 255

End With

' Set Y-axis title.

With MSChartl.Plot.Axis (VtChAxisIdY, 1).AxisTitle
.Visible = True
.Text = "Rain Rate"
.VtFont.Name = “Arial"
.VtFont.Size = 9
.VtFont.Style = VtFontStyleBold
' Set text color to Blue.
.VtFont.VtColor.Set 0, 0, 255

End With

End Sub

Private Sub Form;Resize()
LayoutMgrl.OnSize
End Sub

Private Sub Listl Click()
SelectChartType
End Sub

Private Sub SelectChartType ()
Select Case Listl.ListIndex



Case 0: MSChartl.chartType = VtChChartType3dBar
Case 1: MSChartl.chartType = vtChChartType2dBar
Case 2: MSChartl.chartType = vtChChartType3dLine
Case 3: MSChartl.chartType = VtChChartType2dLine
Case 4: MSChartl.chartType = vVtChChartType3dArea
Case 5: MSChartl.chartType = VtChChartType2dArea
Case 6: MSChartl.chartType = VtChChartType3dStep
Case 7: MSChartl.chartType = VtChChartType2dStep
Case 8: MSChartl.chartType = VtChChartType3dCombination
Case 9: MSChartl.chartType = VtChChartType2dCombination
Case 10: MSChartl.chartType = VtChChartType2dPie
Case 11: MSChartl.chartType = VtChChartType2dXY
End Select
MSChartl.Layout
End Sub

Private Sub FillChartTypeLB()

' Fill chart type.

With Listl
.AddItem "3D Bar"
.AddItem "2D Bar"
.AddItem "3D Line™
.AddItem "2D Line"
.AddItem "3D Area”
.AddItem "2D Area'
.AddItem "3D Step"
.AddItem "2D Step"
.AddItem "3D Combination"
.AddItem "2D Combination"”
.AddItem "2D Pie"
.AddItem "2D XY"

' Set 2D-line as default.

.ListIndex = VtChChartType2dLine
.Selected(.ListIndex) = True
End With

End Sub



RainRate.bas

DefInt A-Z
Dim Buffer As String
Dim ConnectStatus As Integer

|
=

Public Const NotConnected =
Public Const NeedPassword
Public Const Connected = 3

I
N

'Handshaking

Public Const MSCOMM*HANDSHAKE_NONE =0
Public Const MSCOMM_HANDSHAKE_XONXOFF = 1
Public Const MSCOMM HANDSHAKE RTS = 2
Public Const MSCOMM_HANDSHAKE_RTSXONXOFF = 3

'Event constants

Public Const MSCOMM EV_SEND = \
Public Const MSCOMM EV_RECEIVE = 2
Public Const MSCOMM EV CTS = =3
Public Const MSCOMM EV DSR = 4
Public Const MSCOMM EV CD = 5
Public Const MSCOMM EV RING =
Public Const MSCOMM EV EOF = 7

6

'Error code constants

Public Const MSCOMM ER BREAK 1001
Public Const MSCOMM_ER_CTSTO 1002
Public Const MSCOMM ER DSRTO = 1003
Public Const MSCOMM ER FRAME = 1004
Public Const MSCOMM ER OVERRUN = 1006
Public Const MSCOMM ER CDTO = 1007
Public Const MSCOMM ER RXOVER = 1008
Public Const MSCOMM ER RXPARITY = 1009
Public Const MSCOMM ER TXFULL = 1010

Il

I

#If Win32 Then

Declare Sub SetWindowPos Lib "user32" (ByVal hwnd As Long, ByVal
hWndInsertAfter As Long, ByVal X As Long, ByVal Y As Long, ByvVal cx
As Long, ByVal cy As Long, ByVal wFlags As Long)
#Else

Declare Sub SetWindowPos Lib "USER" (ByVal hwnd%, ByVal
hWndInsertAfter%, ByVal X%, ByVal Y%, ByVal cx%, ByVal cy$%, ByVal
wFlags¥%)
#End If

' Public variables
Public Echo As Boolean ' Echo On/0Off flag.
Public CancelSend As Integer ' Flag to stop sending a text file.



File Commu.bas
Option Explicit

Public Function GetSaveFileName (ByVal DefaultExtension As String,
ByVal Description As String, ByVal DefaultFilename As String) As
String
Commu.dlgCommonDialog.DefaultExt = DefaultExtension
Commu.dlgCommonDialog.Filter = Description & " (*." &
DefaultExtension & ")|™ & "*" & DefaultExtension & "|All files
(*.*) !*’*"
Commu.dlgCommonDialog. filename = DefaultFilename
Commu.dlgCommonDialog.CancelError = True
On Error GoTo error
Commu.dlgCommonDialog. ShowSave
GetSaveFileName = Commu.dlgCommonDialog.filename
error:
End Function

Public Function GetOpenFileName (ByVal DefaultExtension As String,
ByVal Description As String, ByVal DefaultFilename As String) As
String
Commu.dlgCommonDialog.DefaultExt = DefaultExtension
Commu.dlgCommonDialog.Filter = Description & " (*." &
DefaultExtension & ") |"™ & "*" & DefaultExtension & "[|All files
(k. %) | * . *"
Commu.dlgCommonDialog.filename = DefaultFilename
Commu.dlgCommonDialog.CancelError = True
On Error GoTo error
Commu . dlgCommonDialog. ShowOpen
GetOpenFileName = Commu.dlgCommonDialog.filename
error:
End Function



File Commu.frm
Option Explicit

Private Sub Form Load()
Me.Left = GetSetting(App.Title, "Settings", "MainLeft"”, 1000)
Me.Top = GetSetting(App.Title, "Settings", "MainTop", 1000)
Me.Width = GetSetting(App.Title, "Settings", "MainWidth", 6500)
Me.Height = GetSetting(App.Title, "Settings", "MainHeight", 6500)
SaxComm.CommSpy = False
SaxComm. IgnoreOnComm = True
SaxComm.ToclbarVisible = False
SaxComm. StatusbarVisible = True

End Sub

Private Sub Form Resize()
SaxComm.Width = ScaleWidth
SaxComm.Height = ScaleHeight

End Sub

Private Sub Form Unload(Cancel As Integer)
Dim i As Integer "
'close all sub forms
For i = Forms.Count - 1 To 1 Step -1
Unload Forms (i)
Next
If Me.WindowState <> vbMinimized Then
SaveSetting App.Title, "Settings", "Mainleft", Me.Left
SaveSetting App.Title, "Settings", "MainTop", Me.Top
SaveSetting App.Title, "Settings", "MainWidth", Me.Width
SaveSetting App.Title, "Settings", "MainHeight", Me.Height
End If '
End Sub

Private Sub mnuCallConnect Click{()
SaxComm.DoCommand CommCommand Connect
End Sub

Private Sub mnuCallDisconnect Click()
SaxComm.DoCommand CommCommand Disconnect
End Sub

Private Sub mnuTransferProtocolKermit Click()
SaxComm.XferProtocol = Protocol_Kermit
UpdateTransferProtocolMenu

End Sub

Private Sub mnuTransferProtocolXModemlK Click ()
SaxComm.XferProtocol = Protocol XModemlK
UpdateTransferProtocolMenu

End Sub

Private Sub mnuTransferProtocolXModemChecksum Click()
SaxComm.XferProtocol = Protocol XModemChecksum
UpdateTransferProtocolMenu

End Sub

Private Sub mnuTransferProtocolXModemCRC Click ()
SaxComm.XferProtocol = Protocol XModemCRC
UpdateTransferProtocolMenu

End Sub



Private Sub mnuTransferProtocolYModem Click ()
SaxComm.XferProtocol = Protocol YModem
UpdateTransferProtocolMenu

End Sub

Private Sub mnuTransferProtocol¥YModemG Click()
SaxComm.XferProtocol = Protocol YModemG
UpdateTransferProtocolMenu

End Sub

Private Sub mnuTransferProtocolZModem_Click()
SaxComm.XferProtocol = Protocol ZModem
UpdateTransferProtocolMenu

End Sub

Private Sub mnuTransferReceiveFile Click{()
' Set the DEfault File Type to TExt File (*.mdb)
Dialogl.Filter = "Database (*.mdb)|*.mdb| All Files (*.*)|*.*"
'Database file Directory
Dialogl.InitDir = App.Path ' CurDir
'DisplaY OPEN Dialog box
Dialogl.FilterIndex = 1
' display the Name of the file that your selected
Dialogl.ShowSave
If Len(Dialogl.filename) = 0 Then
Exit Sub
End If
SaxComm.Download = Dialogl.filename

i SaxComm.DoCommand CommCommand ReceiveFile
End Sub

Private Sub mnuTransferSendFile Click()
' Set the DEfault File Type to TExt File (*.mdb)
Dialogl.Filter = "Database (*.mdb)|*.mdb| All Files (*.*)|*.*"
'Database file Directory
Dialogl.InitDir = App.Path ' CurDir
'DisplaY OPEN Dialog box
Dialogl.FilterIndex = 1
' display the Name of the file that your selected
Dialogl.ShowOpen
If Len(Dialogl.filename) = 0 Then
Exit Sub
End If
SaxComm.Upload = Dialogl.filename
! SaxComm.DoCommand CommCommand_ SendFile

End Sub

Private Sub mnuFileProperties Click()
SaxComm. DoCommand CommCommand_ Properties

End Sub

Private Sub mnuFileExit Click()
Unload Me
End Sub



Sub UpdateTransferProtocolMenu()

mnuTransferProtocolKermit.Checked = (SaxComm.XferProtocol =
Protocol Kermit)

mnuTransferProtocolXModemCRC.Checked = (SaxComm.XferProtocol =
Protocol XModemCRC)

mnuTransferProtocolXModemlK.Checked = (SaxComm.XferProtocol =
Protocol_XModele)

mnuTransferProtocolXModemChecksum.Checked = (SaxComm.XferProtocol
= Protocol XModemChecksum)

mnuTransferProtocolYModem.Checked = (SaxComm.XferProtocol =
Protocol YModem)

mnuTransferProtocolYModemG.Checked = (SaxComm.XferProtocol =
Protocol YModemG)

mnuTransferProtocolZModem.Checked = (SaxComm.XferProtocol =
Protocol_ ZModem)
End Sub

Private Sub SaxComm;Receive()
SaxComm.ModemAnswerCommand = "ATS0=1"
End Sub





