im3esmumunietiunmadadlulnaslswawes
w3833 lunasulnsalime
MICROPROCESSOR-BASE AIR CONDITION CONTROL
AND WIRELESS REMOTE CONTROL

Tas
HNEINYIU NoAa

warniayy wdzin

v d 2 o o d
HNENIgIAY  Buogeia

Ju weu UL LN TE

AUNSTHY. e B T e

Lam%unwﬁ'ﬁa.}.@.‘.?.@m..ng....

~

»
U 1

i ganfinusatviiiluduniisvesmsfinunaamingani agniainsusansiada

T IINTTHINIANNIAY
aoumaluladnszeaundudinammsmanszlia

i asfiny 2587

-



e

m%"mm'uqum‘}'mﬂ%’ummﬂﬁw‘lﬂﬂﬂﬂswamsai'
nious lumponinsalime
MICROPROCESSOR-BASE AIR CONDITION CONTROL
AND WIRELESS REMOTE CONTROL

1ae
WA MYIU1 NI 34101014
weE wWHayy ssin 34104225

L d
g gimd  Audigadand 34108450

la gt
p19017ENYT AN

WA, oued Jouaizl ey

13 ganfinusiduthuniisvesnsinnmamingaslIgaissnssumansadin
mdanssuinsmnnes

ronfumalulafnszasumndudgamms mansz i

g nsdAnu 2587



Ysyygnilwusil msfinun 2537

MATPIRINTTU INTANIAY

auginmanssumand aowumaluladnszooumndudhnunmsaanss
Boq indeanuquiaieiueimeadae luTas Tusiwauyes

woud TunnouInsaldae

1. HNAINYIUT NINNE
2. wnamwiayy usn

¥
3 naemial - Audigyied

¢l ot
219158NUT 1

=

<_0:’_°\’;___éa19_°f_f\f@m;dﬁa



-

vadeUSygiinusg ndsanauquindesfunimadae luTas Tusiaa
waswdons TunasuInsauuuldae
Microprocessor-base Air condition Control And
Wireless Remote Control

Tae WNET MY NIAME 34101014

wnan wilayy  1deIn 34104225

Q o

wwem qiadl  Budggysal 34108459

LT

Y

1

[0:28
=n.

81917 A e, ougs  quaistley

uUnAnes
14
Vyygiinusuiiudl Wumsinunlasead m3lFoudnlulnsasulnsmaed
P - 4 e (4 s o
asena MCs-s1 #alAideniues 80C32 yazmsdndssyng 19RIuqussUUMIINNYes
A [ ) A @ - P= a
wdpaluema sensnth 80c32 matuquinfestfunmald  Tasfinaugumsila iWa
s d‘ w 4 Y 3 & =4 @ =] v
ADULINITTIYDT LLﬁZﬂ’JUﬂHﬂ'J’]llLi’J‘U?NWﬂﬁll ?‘llﬂ’ﬂﬂﬂ’]'\ﬁlﬂu‘lﬂﬂ‘l’lmi’w'tNWﬂﬁ11iJ 2 J¥AU
A% nig speed, LAY low speed  UNTEINITFRAB apumsmresuasWaauoz1d opto isolater
3 v
LY Relay ieudilymivesnihiduda sautaiidaaiuquszeslna ( REMOTE CONTROL )
<~ 1 A 1
wun1eens ¢ 19 Surlsuse ) szezmield 5.8 AT UAAINAKINYE LCD Troidaulusnag gn
AmualagTUsunsy ¢ Soft ware )
ABSTRACT
This thesis is purpose to learning structure and application of “ MCS-51" series
single chip microcontroller which use the “80C32” to control operation of all type air conditioner.
This application use 80C32 for control start / stop compressor in temperature range and control
speed of fan by determine current temperature and setting temp. Fan's speed has two level high
and low . The power switching device use solid state relay instead of magnetic mechanical relay
be it has no contact spike. The special of this controller is it can control operation by infrared
wireless remote control , in rage of distance 5-8 metric . The control temperature range is 18-35'C
.Temperature is display by LCD MODULE .All conditions in control system are design to fixable

and easy tp change parameters by program control.
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P3.0 RDX WBIROYNTY input

P3.1 TXD wo¥maynTy output

P32 INTO Auimeiinnigusni 1

P33 INTI  Sumedswaisuen 7 2

P34 To  dygnwunisd AR AL 0
P3.5 T1 ﬁmmmni:ﬁunﬂwﬁﬁaé«'za1fﬁaﬁu 1
P3.6 WR  dgananiuqumItey

P3.7 RD Sy siniusuaIsey
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- w1 RST (119)  Assmsmanusgy  dhunsnlisnusesnunmiiesadunines
ﬁwmw:"fn&’mmﬁwnﬁu:w uamld@msnT i TaodaTudd vaizdlaldezdanhs
mTABATEN TEMIW RST AU W1 Veo

- %1 ALE/PROG\ (%1 30) uvuisawsauandowuiin domasanansenlyid
dnfy uandrueanse luddnnmedao luszniumadfedoyannmizsanutinelu
ALE svgnesdyganimesnn Tusamamuda 18 vesnnufsondninined anea
naudhes liimndtsdeyaninnely FofuSimunsaie: Wdgygnanned i
Fnmmenen wiedlunnuldgygrannim  uranudvesdyaaesdhasiivinis
Tumahsumditanizsanudfeyanisusn mﬂ’e‘iﬂtﬁxﬂuﬁmmmﬁmﬁﬁﬁ dmfumsy
AuquMy TUsunTy EPROM nglugn

- w1 PSEN/ (v1 29) i lanlswmdeyannTdsunsumizsanusineousn n
PSEN: $1rdnnTarddh 2 afalu 1 machine cycietinznduifiumamege 1 pseN i
finndaesen uravhindinu fellsunsumioanusinelu

- 91 EAVVpp (V1 31) ﬁﬁn1u:qﬁm:mnumu'ﬁlmnmﬁeq’hmﬁ'wmw&hma
T (Jaodilisunsy  sedealionnd 4 Kbytes davfuiues 8051 AH oy 8 Kbytes
dmfu 8052 AH) maihld EA fsewsshesiiumeniuquldSminuma Tisunsy
nusnudimousnld 64 Kbytes gawiued 8031 unr 8032 11 EA AsAsasAudud
s2laill RoM neTufisny

- 41 XTALY (01 19) Wity imput idrgdseadameusaunn

- w1 XTAL2 (¥ 18) Wiilui ouput 9ndmeeadminimed venouuy invert 1
naududussdhiudvsamatmuasivding  odmussaanzlumohon o
fouuslny  Saldndauniiitanuddylitesfnsendilufecdu  Aenfienims
BouTdnunsude 18y AedauveeTsunsy anfussdeshanudilofudunlseg
uasitmasdifuquauidlumnh lSouTuunsy
ACCUMULATOR : ACC

Mcs-s1l¥ acc fiflvwn 8 i ﬁwt’}'qt’iw'lﬂujﬁ:ﬁ"n5»1?%1918{?:’[9060#1:110111

(4 3 v o o & -~ t d
hisiade uae Summadmin Wnnddanuadamaad sy van au qa mas oy
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acc dmnsa WithudundanssimIegnnrshlumahaounssn uoslaiiusananly
nitemdeyn  Tummiadedugunyel seuenlels uns missanuhimousn yau
famraraeseumIndeiya '
REGISTER B

ThFSmmei R Waondmivdidivesms qu uos wy Tao Miduidud
qu #io my unsiluftifunadnddai 2 ndamaga unsimindamams
PROGRAM STATUS WORD : PSW

psw ithidSmned Auanmoildndinnmslddiing uasld dududenagy
nIhau vese T¥masingusine
STACK POINTER : SP

MCS-51 9¥79Ui87 stack  vess15auasn 14 RaM meludmsumsdeudssznha
Tusunsundn stack  merumndimefusenhean udnsdmTlrunsuuas smck iud
wlydoyn $ansm  wde stack mufvoamszznin mauimsduwaedind Enaludn
Tao sp fwwa 8 daeuiusivulaosaTuddnewitdeynesinndulumizsamus
sonin myldhdaPUSH w3p CALL unzezansives P asndeniodt Iddwmdeynoen
Tudaludide PoP wie RETURN Tumalgiida sp fiffefifounh 128 Koytes unz oz
Gudwdwhumis 07 1 sz sTack n:z?unssq%qnﬁ fumus 08 H HOYMSC-51
muraunedn iy P 18Fwesfiuman/feudumis smee Tuddilag v8e RAM maTudn
DATA POINTER : DPTR

DPTR  dhidsmmeiuiam 16 dafrzneudheludgs ©pH) uaslusdé opL) #
aumoutiesnidh 3mmed 8 On sowaillfidecudarsneldrufuins 16 JaR14
UMy Increment #38 Decrement ndsslonilumsld, dugnvosnuiiogly  $3a
wed WumanszTaalumedon Tumylddduioatummedeya uncimumisveansiay
anudinouen
PORT 0-3

$3emeed PO, P1, P2 unz P3 veanduidmmesHeisuRiau(rr) sniludiSmandi

uandawonesn wvasldau
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PriresTouaoyNTULLY
naudiulivivled dafu {edeyamamid1 SBUR Tuezaredniv

fadayanynTu 53 msindeud

o [ o v
sBUF wsilumiudeyanntivireddiy

CONTROL REGISTER
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g |- 4 o o 4 d Y] ¢ o )
ponitui dainaiaoed Fanitadurivesenee uas

1] A O L4
Wedds Futlusdans

EJL‘U'\ SBUF 'UNBQﬂUﬂ'\ﬁ'liULli’ﬂﬂ17ﬁ~1ulf)‘\l'r)llﬁg'lﬂﬂﬂﬂmﬂ

ﬂ’q1l SFR mﬂu IP,JR,TMOD,TMOD,TCON, T2CON,SCON, PCON azlsy nBURIY

it 19n a0y uauuﬁmﬁmuwmmﬁ‘hmulu

) Biﬂﬂ UnIy Wﬁllﬁﬁﬂﬂ']ﬁ'\lm 14 mu

* ACC

* PSW
SP
DPTR

* P2

* P3

* IP

.* IB
TMOD

* T2CON
TCON
THO
TLO
TH1

Accumulator
Aaa 4
B $9a1A03
Program Status Word
Stack Pointer :
o d
stpya 1lsznoudis DPH Uas DPL
¢
No5A 0
4
Woin 1
Woin 2
¢
Woin 3
é’f’:muqumiﬁumaﬁ‘%'wémuﬁﬁu
daunumstwaes it wula
y
v’hﬂmﬂumﬂﬁan'[nuﬂﬁ'mmm/ﬁauu
¥y
Fanruguidaa AL 2
vy
FaaauAUAIRaa ALY
¥
23man sty o (ludg)
- > Q'! v~ o’;
23amedmsanyaniy 0 (luad)

v
~ @ @ o & [s
25 mn st 1 (luaga)

nuaumasswmmm nm/muu Ui

AN
OBOH
OFOH
0DOH
081H
083H
082H
080H
090H
0AOH
0BOH
0B8H
0A8H
089H
088H
0C8H
08CH
08AH



TL1 2 3amedsaranamaniy 1 luddy
TH2 $3emndFRanadL 2 (ludq) .
"TL2 73 ﬁmai'mmnm/muu 2 (luddn
RLDH 33 amasmmnm/muu 2 UszqlnidaTudd (luaga)
RLDL o) ﬁmaimmnm/muu 2 dssqInudnTwia lusdn)
SCON AL uMsEIdBYReYNSY
SBUF Twirledveyanmsaisynsy
PCON arugums WA (Power)
APREE AR
oec ATV (R ) | €55 S

(ITALZ)

w W] TR [ SN

s.||
Pl P2 P P2

—

CPCODE

I
1
!
|
! READ OPCODOE. READ NEXT
: (DISCARD).

I—- READ NEXT CPCODE AGAIN

'[n‘]szls:]s‘]ss]ul

¥ (A} 1-dyte, I-cyclc Instruction, 8 g., INC A, |

READ OPCODE. I

I READ IND lﬂ[.l

REAC MEXT OPCODE.

1
{8} 2-byts, 1-cycie instruction, e.g , ADD A, 28als I
| 1
| READ OPCODE. ]
KEAD NEXT
I OPCODE {DISCARD).

| i

(s [ 52 52 [ s [ 58 [ se [ st [ s3] [sa]ss]se}
I
| i
J ALAD NEXTOPCOOL AGAIN

B3, o n

REAC MEXT rercH R I
B DE{OI1SCARD ’
orcosto ' [~ RO ALE :

| e
______ rnlnIs:]u]ujanlulu]u]u]u]'
oiwors (‘-.m.‘“'“, l ADGA l cata J '

—

1 ACCESS EXTEANAL NEWORY I

!
f
!
I
[
|
I
|
by
|
1
!
|
!
l
[

{C) 1-byte. 2cycla Insluction. o g . IMC DPTR.

@b
=
=k

READ MEXT OPCODE AGAIN
l
| |

08DH
08BH
0CDH
0CBH
0CAH
098H

099H

097H
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mywouludineda
myhaumudidaftifoudilu lach vsamar Port a1 lndesduinluga
$M919 S6P2 Y84 machine cycle AATILYBIMRBthsl3fimy Port axifium1lu 1awch 1iled]
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INTERNAL starea | syares | siatEs I STATE 1 l state 2 | starea | srarra | stATES |
cLock ey ea ber [e2 e brz ferlp2ie [ea [ pfea]ri]raie]r
XTAL2

THESE SIGNALS ARE NOT
- ACTIVATED DURING THE

EXTEANAL PROGRAW MEMORYFETCH EXECUTION OF A MOVX INSTAUCTION

PSEN
PO ba1A pCLOUT oaal__retoor ] loaal . [Perour i
AmrLl Y SAMPLED SAMPLED /
FLOAT FLOAT ————| }-——non —4 /\
PAEXT) HDICATES ADDRESS TRANSIONS | [ |
READ CYCLE > .
"o 1 Y
i 0OH IS EMITICD PCL QUT (If PROGRAM
@ , DURING TH!S PERIOD MEMORY IS EXTERNAL) .
o * _Joriomm | / IO”AIF I \ ]
T AMP)
out L i 0AT SAmPLE0
J} S,
P2 AN W} INDICATES DPH OR P2SFR 10 PCH TRANSITIONS .
WRITE CYCLE \ y
T [PcL ouTieven ¥ PROGRAM
w
" . l MEMORY IS INTERNAL)
I pPL OR R I p\—t—:’:_
PO out f——— oz fout i FCL OUT (f PROGRAM
MEMORY IS FXTERNAL)
2 e I NDICATES DPH OR P2 SFR TO PCH TRANSITIONS |epoRY S ET
PORT OPERATION.
MOV PORT, SRC ‘ OLD DATA {N: w DATA PG PINS SAMPLED

v MOV £TET PO R \ F/f

MOV DEST, PORY (P, P2, PJ) PO PING SAMPLED

{(INCLUDES INTO, INT1,T0 T1)
~ ' .
Py F2,P3 PINS SAMPLED PP"“::S.:SAPLED
SERIAL PORT SHIFT CLOCK ¢ l_-
X0 'j‘:f L \
(MODE 0) JR1D SAMPLED RID SAMFLED

o
5iun 4.6
y
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a1 O INTERNAL

|>' TiMinG CXKTS
Q). 04 I
Vas 4

QUARTZ CRYBTAL

——.{m_‘:- O CERAMIC AESONATOR

4.1.2 MIMININYBINY

dnueizveenes w47 SiluTasanumidihueda aANT-32u8005Sn Ao
Niidy Somgiimunzauitganasl¥ chip nIzQn Mcs-suihu cPu lunauues ANT-32
wilwey RTC sgluuedadiedennuienlaesunsuil 41 exduiisnue: rRTC 8yA2u
unziiledMimuiiudsismythauves cPu moldmaheiuves cPU Tamuiusy
andusnmitd) daenwluic 2997 Watch Dog Timer, MIATUAUMITIENUTRINIIE
an, mauuaswdoynlu RaM nioruey RTC Suqamutinssinunzduade
cPU 1) W chip 1wef socsz  adnmmuAdin Idesine ideduudasnyns
mhawile X1 x2 9zABBYAY Crystal 11.0592 MHzinsAYMIUAY C1 Has C2 ifluf
eotdainIneiluL positive reactancedanwluozifudnueis  Single limber inverter faqld
48 Tums1901u Crystal {991 Ty fundamentat inrilewidlu inductance Trurevuiuey
fusamhdirefnouoniidedy Crystal luTnsneuTnvoinsfassge soc3imutadedy
niwanudineusnldte 128 Koytes TaumiseaniBumesdaufioss bye tunizenny
$7llaunu (program memory) unz8n 64 Koyeatiumizsnnudifeyn (Data memory) 34
wiaoanus e uilll Addressii OOOOH - FFFFn tniloufiu uAvTgnuunasnaniy
fudygunuquitdeduTrodoygia PsEN Wawqulumssmnihedyg s Tusunsy
(EPROM) fiyygaiRD\ uaz WR\ 1¥nauqumysmuunziduu miwﬂ'numafasgmm: Port
youaz dmiumsswmiteanud Tsunsuuazdeyn (program and datamemory) 14
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N J o e o - 1 LY
oy GET Fadyaauiildenns AND dygie PSEN\ uaz RD\CPU Mnsaaneny
' [ a o § P o
witsanud 3 dune U2 SumisamudimeueniilinuTusunsy [external program
memory] %m.,hf EPROM i1 memorymap ‘Yl (0000H - 7FFFH) mu‘n 2 fin U3 du
nmummﬁm’hﬂnmmag,a(dam memory) fim memory map ‘YI (0000H - 7FFFH) °IN u3
r.t'd P ar v o 3 4 a ey o ' (XY
dauummotuunsn  dmiuiudeyadofiansdlIndy  szAseyiy Vou (V1 2903 US)
4 : de v d
dud 3 fo us  ShumbsanuhiidiaiuTysunsuuasfiudeyacprogam and data
memory) #4114 EPROM
d1uYq Port UBNIN Port M8 lu (internal port) Y8ICPU A8 Port 1 o INTO
INT1, TO, T1 ttasdadl Port nu8nAaU10 uaz Ull e 8255 uim difies U0 iy
8255 program. Peripheral Interface (PPI) Ju chip port memuﬂuuu’l%'ﬂumn
14
dmiuneda ANT-32 Tl 8255 8¢ 2 FIABUIOULL fmaiidlu Port w1l Port

] o o o ) Q J
1/O 4 24 x 2 = 48 bitw5 19 1F U10 ersanasidmus Address A9l

Port A #INUS  Address F800H + 00H = F800H
Port B FUNUS  Address F800H + 01H = F801H
Port C AUVUY  Address F800H + 02H = F802H

Mode Port @MWIMUY  Address FS80OH + 03H =F803H

Aeufterldam port 8255 avABvhimIMuuATHNAMIINNILYES weda AB,C W
Lﬂlg Input, n3e output Tagmstideun Control code vlﬂﬁ Mode port ‘?Q Mode port 'ﬁﬁ'w’liﬂ
Gowld i lieunsaowld
. daunpasie  Address veamsamudiemiy U2 Wmedygimaddress (ALS)
mmﬂumsmuuﬂlﬁ’ U2 84l Address 0000H - 7FFFHeIU U3 Uy U4 ‘hmwangtmm
Addvess A3 - A1S 32y UG Sal¥ U3eyil  Address 0000H - 7FFFH uaz U4 aqn
Address 800H - F7FFH @2uport 483 U10 $nl¥ogil Address F8OOH - FOFFH Wz ULl oyl
Address FCOOH - FDFFH U U6 usnonldneasiie Address udadildade dygrue
veqnﬁmiuumumwﬁwm U4 uautlu vuffer FRyRIo reset CPURY $1aAY memory

map Famsedt 4.1

w
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' R - o v
faufiuRurfusnnued CPU fie U (MAX691) Heilnthiimy1geuseil

- reset CPU iiloiFusw I fussuy (power up) unuidousiduves annsdinil
fnuaTaoiivn reset omiily *1° eusedu Vo annedindt 4.5 v uasezily “o° witnn
UIIRU Veo 0T 475V U3zinso ms FAMNANNT CPU 92N reset 1ileiusie o
&0 puise AlAUNTN 50 ms nzezQn reset Bnafuddelnan uenvniiuda resetorQn 1y
ifeifenl¥an Waten dog timer UATAIUNIATIVUUNIAKINANPower Fail Detector)
dmfuszuuﬁmmmﬂ”q;mni"\&'auﬁuﬁmmﬁmm’u?a%un n'auﬁa:um:nqamnu
Tassadunoluveasesiitu Voltasge Comparator IRSSLUTIAY input NABIMIATI
wounnmiousnid iR hwlFeudeudunssfudinss 13v Swn output fin PFO e
i vom lleussduiiva prr dndh 13V W1 PRI FUNTIAUYININAILI Voltage  devider
nwuendaifie RxRy Truiimiasis Veo SV f18ATIHINYS4903 Voltage Devider
annsadmualdnnndnmafussduaiviPFL szanasflad 13V feuftusedu .sv n
unastw  Iozannsfiea7sv TnelnAudavr PRO svdedhduur INTI ves cru iold
vamnhdeyniduiiune RAM feufusadu Vee szannsdini 475v unsusesuil toeil
CPU QN reset Bﬂﬂ‘il (power down reset) lm:ﬁ'll’l 1 une ¥1 4903 U8 mn'mmmvm? .
dussfeyalddmiuiiudwesnawes U7 unzfudeyans  RaM luvarIsuTaeld

A. o 1 4 ] -~
numiaed Aifivudedene  Sanesdieludeainesnde  unsflowmylfmanuniwie
tinfinuanitloy

dauvssunia ANT-32 sxllefiuTrenuiBond nafaludesueda ANT-32
- reset ile CPU lainszduneey Wateh dog timer Tu¥2d1201# finua udnmudiim
Y84 (Watchdog timer) i CPU é’aqeiqﬁ'tytym'lﬂm:ofuﬁm WDI (Watchdog timer) Y84
Maxeo1 Tauld P17 lvn OSCIN wes OSC SEL wes Max es1  luldnelda
(Udevasy) CPU  Apuhmsuldousams  (oggle) | Aw1 WDL N9 1.6 N
(Watchdog timer Period = 1.6 3wl Taeld dida cpL P17 ieiileh software 18
1auedngndesdt Hardware wio Software (HavhamAanaia Fegzinnibianns
vi wor linffeustnsmuamitdimunl MaX 691 sxdadyonm reset £ pulse
uINilv1 RESET 0414 50 ms erESET W cpU ndulihhendmisnafs uasiin
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RESET #92fispulse Reset eeNUMNY 1.6 ms  oundsimyldsundasiive wor 8n
»
A4
. u‘ Y # A ] [ d‘ o d
-Anld vee funummed stwidiuic Whmadiresdoyn 1cMAX 691 Tlezney

- v A 4
n3zdu  (reset) W CPU Swhawlni ieszunuaf (hang) MBINUIADEIAIMMITYINIY
1
vearzuufavy

42 RTC ( REAL TIME CLOCK )
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4.3 TEMPERATURE & SENSOR
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MIN 4.3
guungily (‘c) UIIAU Vout (V)
8 2.91
19 2.92
20 2.08
21 : 2.94
22 2.95
23 2.96
2} 2.97
25 2,98
26 2.0
27 8.00
28 8.01
29 3.02
30 8.08
31 8.04
32 805
33 . 3.06
34 3.07
35 3.8
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Suanud 1 1507 Varisble Register Tmax $99:#BHLV1 Vrefyss ADC 0804 (V1 9)
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a3
qungil( ‘C) | useduil SENSOR H3duiin 6 O/P DIGITAL
(ADCO0804) (HEX)

18 2.91 2.316 12
19 2.92 2.324 13
20 2.93 2.332 14
21 2.94 2.340 15
22 2.05 2.348 16
23 2.96 2.350 17
24 2.97 2.364 18
25 2.98 2.872 19
26 299 2,380 1A
27 8.00 2.388 1B
28 3.01 2.396 1C
29 3.02 2.404 1D
30 3.08 2.412 1E
31 8.04 2.420 1F

7lii 61
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2. 93uvY8d DRIVER

151mInaass Tasmsaeauye9siunasa I LasHAaY LAAIRIMNAINAN

UM 6.4 UTAINMINATOUIIDI DRIVER iy Waox
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TIME = OFF T™M =25 "C

\.
714 6.3 uaAIMs¥y KEY POWER ON Uaasnaafise LCD
(
TS = 0010
\.

U 6.4uamam3¥y KEY TIME ON (fa1301) ez KEY UP (+)STEP gz 5 u
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TR = 00:00 TM =25 °C

FS

71l 6.5uaAIN13TY KEY TEMP iverinasiegamgdi (13uh 25'C )

TIME = OFF TM = 26"C

7171 6.6 uaAIn13¥y KEY TEMP UP(+) Asgamgll STEP az 1'C
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TIME = OFF T™™ =24 °C

519 6.7 naasn13¥y KEY TEMP DOWN(-) STEP az 1 'C

TR = 00.00 PW = OFF

711 6.8 uamnmi¥u KEY TIME ON iiestaranuil maTed




POWER = OFF

71" 6.9 uaaan13¥y KEY POWER OFF tiel ainTeq

st
¥
o 4
1. nsoaal 1Wa-Ua 1n3ed1d Taold KEY TON ( STEP az 5 wii )
A
2. tansongungil 14 layly KBY TEMP ( STEP az 1'C)
3. mIsnuazgungil Aeerinstudulaeld KBy ENTER nnass

v
4. mymmuazgungiausaenianld Tavld KEY cANCLE
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INITIALIZE LCD

!

SET PARATER

+

SET COMP OFF

ECK KEY P ON

es

DELAY TIME

v

CHECK KEY
=TON

yes

KEY = TOFF

yes

yes

TEMP

CHECK KEY

REMOTE

v

SET PARATER
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A

y

SET TON = 1 AND-
DISPLAY TIME SET

48

yes
CHECK KEY = UP

INCREASE TIME 1 STEP (1 STEP =5 MIN )

| DECREASE TIME 1 STEP (1 STEP =5 MIN )

CHECK KEY = yes

RESET TIME SET

v

ENTER

UPDATE TIME SET

[ 2

COMPARE TIME e




-
& TO

)

49

SET TON = 0 AND DISPLAY TIME OFF

L

READ TEMP FROM SE

NSOR AND TEMP SET

b

COMPARE TEMP SENSOR AND TEMP SET

¥

TEMP SENSO

> TEMP SET

SET COMPRESSOR CN

h 4

SET COMPRESSOR OFF

DISPLAY TEMP SENSOR

v

DISPLAY TEMP SENSOR

+

CHECK KEY REMOTE




(e )
l

DISPLAY TEMP SET

CHECK KEY = UP S8

INCREASE 1 STEP (1 STEP = 1)

CHECK KEY =
DOWN

DECREASE 1 STEP (1 STEP = 1C)

RESET TEMP SET

UPDATE TEMP SET

COMPARE TEMP




S
|

SET TON = 1 AND
DISPLAY TIME SET

yes INCREASE TIME 1 STEP
(1 STEP = 5 MIN)

CHECK KEY = UP

CHECK KEY
DOWN

yes Z DECREASE TIME 1 STEP

(1 STEP =5 MIN)

RESET TIME SET

CHECK KEY =
ENTER

UPDATE TIME SET

h 4

COMPARE TIME -

yes
POWER ON

no

y

POWER OFF CHECK KEY FROM REMOTE
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:DISCRIPTION

PROGRAM CONTROL AIR VERTION 1.0
ANT-32 BOARD, TEMPERTURE SENSOR BOARD,
COMPRESSOR DRIVER BOARD AND FAN DRIVER BOARD

;HARDWARE
ASSEMBLER  CROSS 32 VER 3.0
:DATE 23)03/1995
avane

CPU "8051.TBL"

HOF "INTS"
sansaeneans
PO: EQU  080H
SP: EQU 081H
DPL: EQU  082H
DFH: EQU  083H
PCON: EQU  087H
TCON: EQU  088H
TMOD EQU 089K
TLO: EQU  08AH
TLI: EQU 08BH
THO: EQU  08CH
THI: EQU 08DH
Pl: EQU  090H
SCON: EQU  098H
SBUF: EQU  099H
P2: EQU 0ACH
IE: EQU 0ASH
P3: EQU  OBOH
IP: EQU  0BSH
T2CON: EQU  0CSH

s3



ACC:

P0.0:
P0.1:
P0.2:
P0.3:
P04:
P0.5:
P0.6:

P1.2:
P1.3:
Pl1.4:
PL.S:
Pl.6:

EQU OEOH
EQU  OFOH
EQU  080H
EQU 081H
EQU  082H
EQU 083H
EQU  084H
EQU 08SH
EQU 086H
EQU 087H
EQU  088H
EQU 089H
EQU  O8AH
EQU ~ 08BH
EQU 08CH
EQU 08DH
EQU  OSEH
s
EQU  090H
EQU- 091H
EQU  092H
EQU  093H
EQU  0%4H
EQU  095H
EQU  096H
EQU 097H
EQU  098H
EQU  099H
EQU 09AH
EQU 09BH
EQU 09CH

09DH

.
£



P3.0:

EXEN2:
TLCK:
RCLK:

0ACH
0ADH
OAFH
0BOH
0B1H
0B2H
0B3H
0B4H
OBSH
OB6H
O0B7H
OBSH
O0BSH
O0BAH
OBBH
0BCH
0BDH
0C8H
O0CSH
0CAH
OCBH
0CCH
O0CDH
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FO:
AC:

ACC.0:
ACC.1:
ACC2:
ACC3:
ACC4:
ACC.S:
ACC.6:
ACCT:
B.0:
B.1:
B.2:
B.3:
B4:
B.S:
B.6:
B.7:
CONP1:
PALl:
PBI:
PC1:
CONP2:
PA2:
PB2:
PC2:

BUFFER:

NO:
TON:

TESETH:

EQU

O0D4H
O0DSH
ODGH

OEOH
OE1H
-0E2H
OE3H
OEAH
OESH
OEGH
OE7TH
OFOH
OF1H
OF2H
OF3H
O0F4H
OFSH
OF6H
OF7H
OF803H
OF800H
OF801H
O0F802H
OFCO3H
OFCOOH
OFCO1H
OFCO02H
091F0H

091FDH

20H
21H

;TIME ON/OFF
;TEMP SET HEX
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Ri .l

ORG

0000H

;‘t."t..."

S_DELAY:
S_DELAYI:
S_DELAY2:
S_DELAY3:

:‘3“‘.“'.“

8255 INITIALIZE

MOV

MOV
MOV
DINZ
DINZ
DINZ

MOV

MOV
MOVX
MOV
MOV
MOVX

R2 #0FH
R340

R4,#Q
R4,S_DELAY3
R3,S_DELAY?2
R2,8_DELAY1

DPTR#CONP1
A #89H
@DPTRA
DPIR,#CONP2
A #90H
@DPTR,A
L_DELAY

SEEPSETERESR

:DELAY TIME SET 8255

:SET 8255 USERI1
iPA1.PBI=OUTPUT
PCl=INPUT

;SET 8255 USER2
;PA2=INPUT
;PB2,PC2«0U0TPUT

INITIALIZE LCD ®**s33sssssas

MOV
LCALI
MOV
LCALL
MOV

A#38H
LCDWI1
AS0EH
LCDWI
A#01H
LCDWI

;FUNCTION SET

;DISPLAY ON/OFF

;CLEAR
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;ttt"‘.tl.’ OFF COMPRESSOR & FAN 236322803088

POWER:

;t"l"*‘ttt CHECK POWER ON ( PORT C1 ) BESABERRS

CHECK_ON:

CHECKTIMERI:

MOV
INC
MOV
MOV
INC
MOV
MOV
INC
INC
INC
MOV
MOV
INC
MOV
MOV

LCALL

MOV
MOVX
MOV

CINE RO #7FH,CHECKTIMERI]
LIMP CONTINOUSE
CINE RO#0FDH,CHECKTIMER2

LCALL

@RO,A

RO
A#ISH
@ROA

RO
A#25H
@ROA

RO

RO

RO
A#00H
@ROA

RO
A#O0H”
@ROA

OFF_DRI1
POWER_OFF
DISPLAY

BOUND

DPTR,#PC1
A@DPTR
ROA

POWER_OFF

TEMP = 25 C (HEX)

;TEMP = 25 C (DEC)

;CHECK POWER ON

;CHECK TIMER OFF
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CHECKTIMER2: CJNE

CHECK_ONI:
CONTINOUSE:

LIMP
LIMP
MOV
MOV
MOV

RO,#0FEH,CHECK_ON1

TIMER
CHECK_TIME
RO#TON

A #00

@ROA

LCALL DISPLAY_TOFF
LCALL DISPLAY
LCALL BOUND

REMOTE:

TIOFF:

POFF:

MOV

REMOTE

DPTR#PC1

MOVX A@DPIR

MOV
CINE
LIMP
CINE
LIMP
CINE
LIMP
CINE
LIMP
LIMP

ROA

RO,@TIOFF

TIMEON

RO#0FDH,TEMP

TIMEOFF
RO,#0FBH POFF
TEMPSET
RO#7FH,CHTI
SET

CH_TIME

59

;CHECK POWER ON

{FUNCTION KEY FROM REMOTE

. :CHECK KEY TIME ON

;CHECK KEY TIME OFF
;CHECK KEY TEMP

;CHECK KEY POWER OFF

;“"‘t.tt#t‘.'.t‘ TIMER POWER QFF **%53335333333333333

REG
REG

TIMEON:

MOV
MOV

ROR6 TIME HOUR
R1,R7 TIME MIN

ROATIMEHO
R14TIMEMI

;SET TIME ON



LCALL DISPLAY

¥

;"t‘.‘.#." [{EY_DH‘AY TIME **%22233352333%

CH_KEY: MOV R2,#1H ;DELAY TIME
K_DELAY1: MOV  R3,#60H
K_DELAY?2: MOV R4,#70H
K_DELAY3: MOV  DPTR#PC1
MOVX A@DPIR
MOV  RSA
DINZ R4,K_DELAY3
DINZ R3,K_DELAY2
DINZ R2K_DELAY1

UP: CINE RS #0F7H.DOWN ;CHECK KEY UP
LIMP UP_D ‘

DOWN: CINE  RSHOEFH,CANCLE ;CHECK KEY DOWN
LIMP DOWN_D

CANCLE: CINE RS #0BFHENTER1 ;CHECK KEY CANCLE

LIMP CH_TIME

ENTERL: CINE RS5#0DFH,CH_KEY ;CHECK KEY ENTER
LIMP  ENTER_D
UP_D: MOV AR6
MOV  DPHA
MOV  AR7
MOV  DPLA

MOV  R2,#00H

MOV  R3#05H ;TIME STEP = 5 MIN
CALL, DTADD

MOV  ADPH

MOV  R6A

MOV  ADPL

MOV R7A



MOV  AR7
MOV  DPLA
MOV  R2,#00H

MOV  R3#05H TIME STEP = 5 MIN
CALL, DTSUB

MOV  ADPH

MOV  R6A

MOV  ADPL

MOV R7A

LCALL DISPLAY_TSET

LCALL DISPLAY

LIMP CH_KEY
ENTER_D: MOV ARG

MOV  ROMTIMEHO

MOV  RISTIMEMI

MOV  @ROA
MOV  AR7
MOV  @RLA

LCALL SETTIME
LCALL SETTIME
MOV RO#TON
MOV  A#0lH
MOV  @ROA
LIMP CH_TIME

;t##ttt'*t‘tt" CI-IECK m POW'ER OFF SAFEBRERIISAERERISS

CH_TIME: MOV  ROM#TON
MOV  A@RO
MOV ROA

CINE RO#01H,T_OFF



MOV  RG,#85H :READ TIME_RTC HOUR

MOV AR7
MOV R2A
MOV  ROATIMEHO
MOV  RISTIMEMI

MOV  A@RO

MOV DPHA

MOV A@RI1

MOV. DPLA

LCALL DPCOM ;COMPARE TIME
(o JUMPO

ClR C

MOV  AR3

SUBB A#0IH .
MOV R3A
LCALL DISPLAY_TRTC :DISPLAY TIME RTC
LJMP CH_TEMP
T_OFF: LCALL DISPLAY_TOFF

LIMP CH_TEMP

JUMPO: LIMP SET
,*‘ BEPSEES 'I‘m Powm ON SSLSHERS RV BERRNETIS
REG ROR6 TIME HOUR”
REG RIR7 TIME MIN
-TIMER: MOV  RO4TIMEHO .SET TIME POWER ON
MOV  RI4TIMEMI
MOV  A@RO
MOV R6A
MOV  A@RI

MOV R7A
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CHECK_KEY:

KEY_DELAYTI:
KEY_DELAY?Z:
KEY_DELAY3:

NUP:

NDOWN:

NCANCLE:

NENTERI:

NUP_D:

NDOWN_D:

MOV
MOV
MOV
MOV
MOVX
MOV
DINZ
DINZ
DINZ

MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
LCALL
LCALL
LIMP
MOV

R2#1H

R3#60H

R4,#70H
DPTR,#PC1
A@DPTR

RSA
R4KEY_DELAY3
R3,KEY_DELAY2
R2,KEY_DELAY1
RS #0F7H,NDOWN
NUP_D
RS #OEFH.NCANCLE
NDOWN_D .
RS.#0BFH,NENTER
CHECK_TIME

RS540DFH,CHECK_KEY

NENTER_D
ARS6

DPHA

AR7

DPLA
R2,#00H
R3,405H
DTADD
ADPH

RGA

ADPL

R7A
DISPLAY_TSET
DISPLAY

CHECK_KEY
ARG

:DELAY TIME

;CHECK KEY UP
;CHECK KEY DOWN
;CHECK KEY CANCLE

.CHECK KEY ENTER

;TIME STEP = 5 MIN



NENTER_D:

CALL DTSUB

MOV  ADPH
MOV R6A,
MOV ADPL
MOV R7A

LCALI. DISPLAY_TSET
LCALIL. DISPLAY

LIMP CHECK_KEY
MOV ARG

MOV ROATIMEHO
MOV Rl #TIMEMI

| MOV @ROA
MOV AR7
MOV  @R1A

LCALL SETTIME
LCALL SETTIME
MOV  ROM#TON
MOV Ag0IH

MOV ~ @ROA

LIMP CHECK_TIME

;sss3ssssssssss CHECK TIME POWER ON $*sssrassassnsssss

SETT1:

CHECK _TIME:

NCP_TIME:

LCALL POWER_QFF
LCALL DISPLAY
LIMP CHECK_ON
MOV  RO#TON
MOV  A@RO

MOV  ROA

CINE RO#01H,SETT1

MOV  R6#83H . :READ TIME_RTC MIN



LCALL BYTERD
MOV AR7

MOV R2A

MOV  ROHATIMEHO
MOV  RIH#TIMEMI

MOV  A@RO
MOV DPHA
MOV  A@R1
MOV  DPLA

LCALL, DPCOM

JC JUMPO1
CIR C
MOV AR3

SUBB AMOIH
MOV R3A
LCALL DISPLAY_TRTC
LCALL NPOWER_OFF
LCALL DISPLAY
NJUMP: LIJMP CHECK_ON
JUMPOL: LIMP CONTINOUSE

sssssssssssasasss TIME OFF S523RBSR

TIMEOEFF: MOV  RO#TON
MOV  A#00H
MOV  @ROA
LCALL DISPLAY_TOFF
LIMP CH_TEMP

;t#ttltl!"“““ﬂ ’IEMP SUB SRXREEREEBRRRRTBIELE

REG RO,R6 TEMP SET HEX
REG R1,R7 TEMP SET DEC



TCH_KEY:

TK_DELAY1:
TK_DELAY?2:
TK_DELAY3:

' TDOWN:

TCANCLE:

TENTER:

MOV
MOV

A@RI1
R7.A

LCALL DISPLAY_TESET
LCALL DISPLAY

MoV
MOV
MOV
MoV

R2#1H
R3,#60H
R4,#70H
DPTR#PC1

MOVX A@DPIR

MOV
DINZ
DINZ
DINZ

CINE

CINE

LIMP
INC
MoV
MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV

RSA \
R4,TK_DELAY3
R3,TK_DELAY2
R2,TK_DELAY1

RS #0F7TH,TDOWN
TUP_D

RS #0EFH,TCANCLE
TDOWN_D
RS #0BFH,TENTER
CH_TIME

RS #0DFH,TCH_KEY
TENTER_D
R6

A#00

DPH,A

AR7

DPL.A

R2,400H

R34#01H

DBADD

ADPL

R7A

LCALL DISPLAY_TESET

;DELAY TIME

;CHECK KEY UP

;CHECK KEY DOWN

;CHECK KEY CANCLE

{CHECK KEY ENTER



TENTER_D:

;sssssnssansss CHECK TEMP

REG
REG

CH_TEMP:

MOV  AR7
MOV  DFLA
MOV  R2#00H
MOV  R3#01H

CALL DBSUB
MOV  ADPL
MOV R7A

LCALL DISPLAY_TESET
LCALL DISPLAY

LIMP TCH_KEY

MOV  RO#TESETH
MOV  RIL#TESETD

MOV ARG
MOV  @RO,A
MOV AR7
MOV  @RLA

LIMP CH_TIME

R6=TEMP SENSOR HEX
R7=TEMP SENSOR DEC

MOV  DPTRAPA2
MOVX A@DPIR
MOV  R6A

MOV  DPH#00H

MOV ARG
MOV  DPLA
LCALL HTOD
MOV  AR3
MOV R7A

MOV  DPH#0CH

READ TEMP SENSOR

{TSENSOR(HEX)=>TSENSOR(DEC)



MOV R3A
LCALL, DPCOM
JNC  OFF_COMP
LIMP ON_COMP

;‘l.".‘..‘. OFF-ON COMPRESSOR SERELBRITESEE

OFF_COMP:

ON_COMP:

MOV  DPIR#PB2

MOV A #02H:

MOVX @DPIRA
LCALL DISPLAY_TESEN
LCALL DISPLAY

LJMP REMOTE

MOV  DPTRA#PB2
MOV  A#0SH
MOVX @DPTRA
LCALL DISPLAY_TESEN-
LCALL DISPLAY

LJMP REMOTE

;**%23% DISPLAY END POWER OFF SUB ##*a2s

NPOWER_OFF: MOV  DPTR #91F9H

MOV  A#50H
MOVX @DPTR.A
INC DPIR

MOV  A#57TH
MOVX @DPTRA
INC DPIR

MOV A#3DH

MOVX @DPIRA

;TEMP SENSOR = R2,R3



MOVX @DPIRA
INC DPIR

MOV A#46H
MOVX @DPTR,A
RET

;ss3% DISPLAY POWER OFF SUB #**sss

POWER_OFF:

MOV  DPIR#91FOH

MOV A#S0H
MOVX @DPIRA
INC  DPIR
MOV  A#4FH
MOVX @DPTR,A
INC  DPIR

MOV  AM#STH
MOVX_ @DPTRA
INC  DPIR
MOV  A#45H
MOVX @DPTRA
INC  DPTR
MOV A#S2H
MOVX @DPTRA
INC  DPIR
MOV  A#3DH
MOVX @DPTRA
INC DPIR
MOV  A#4FH
MOVX @DPTRA
INC DPIR
MOV  A#46H
MOVX @DPTRA
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MOVX
INC
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX

@DPTRA
DPTR
A#20H
@DPTRA
DPIR
A#20H
@DPTRA
DPTIR
A#20H
@DPTR,A
DPIR
A#20H
@DFPIRA

A#20H
@DPTR,A
DPTR
A#20H
@DPTRA

;“.t.““ DISPI_AY TIME SET ('I‘S) SUB ASNEISEBEE

DISPLAY_TSET: MOV
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX

DPTR#91FO0H
A#54H
@DPTRA
DPTR
A#53H
@DPTRA
DPTIR
A#3DH
@DPTRA
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INC
INC
INC
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
INC

- MOV

MOVX
INC
MOV '
MOVX
INC
MoV
MOVX
INC
MOV
MOVX
MOV
MOV

MOV
MOV
MOVX

DPTR
DPTR
DPTR
A#20H
@DPTRA
DPTR
A#20H
@DPIR,A
DPTR
A #20H

@DPTRA
DPTR

A #20H
@DPTRA
DPTR
A20H
@DPTRA
DPIR -
A#20H
@DPTR,A
DPTR

A #20H
@DPTR,A
DPTR
A#20H
@DPIR,A
ARG

R3,A
TRANSFER
DPTR #91F3H
ARI1
@DPTRA
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LCALI, TRANSFER

MOV
MoV
MOVX
INC
MOV
MOVX
RET

DPTR #91F6H
ARl
@DPTRA
DPTR

ARO
@DPTRA

;...'l.". DISPLAY TIME RTC ('IR) SUB ***ssxsssss

DISPLAY_TRTC: MOV
MOV
MOVX
INC

- MoV
MOVX
INC
MOV
MOVX
INC
INC
INC
MoV
MOVX
INC
INC
INC
MoV
MOVX
INC
MOV

DPTR,#91F0H
A#54H
@DFTR.A
DPTR
A#52H
@DPTRA
DPTR
A#3DH
@DPTRA
DPTR
DPTR
DPTR
A#3AH
@DPTRA
DPTR
DPTR
DPTR
A#20H
@DPTR,A
DPTR
A#20H
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MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOVX
INC
MOV
MOVX
MOV
MOV
LCALL
MOV
MOV

A #20H
@DPIRA
DPIR
A#20H
@DPTRA
DPIR
A#20H
@DPTR,A
DPIR
A#20H
@DPTR,A
DPIR
A #20H
@DPTR,A
AR2

‘R6,A

AR3

R7,A

ARG

R3.A
TRANSFER
DPTR,#91F3H
ARl
@DPIRA
DPTR

ARO
@DPIR.A
AR7

R3.A
TRANSFER
DPTR,#91F6H
ARl
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;t‘.".‘ DISPLAY ’I'ME_OW SUB #*%*3%%s

DISPLAY_TOFF: MOV
MOV
MOVX
INC
MOV
MOVX
INC .
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
INC
MOV

DPTR,#91F0H
Ai54H
@DPIR.A
DPTR

A #49H
@DPTRA
DPIR
A.#4DH
@DPIR,A
DPTIR
Af145H
@DPTR.A
DPTR

A #3DH
@DPTRA
DPFIR
A#4FH
@DPTRA

- DPTR

A #46H
@DPTRA
DPTR
A#46H
@DPTRA
DPTR
A#20H
@DPTR,A
DPTR
A#20H
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MOV  A#20H
MOVX @DPIRA

INC DPIR
MOV  A#20H
MOVX @DPTRA
INC  DPIR
MOV  A#20H
MOVX @DPTRA
INC  DPIR
MOV A#20H
MOVX @DPTRA
INC  DPIR
MOV A#20H
MOVX @DPTRA
RET

;CO..O'. DISPILLAY TEMP SET ('I'M) SUB ss3s3ss8s

DISPLAY_TESET: MOV DPTR,#91F9H

MOV  A#S4H
MOVX @DPTR,A
INC  DPIR

MOV A#4DH
MOVX @DPTR.A

INC  DPIR
MOV  A#3DH
MOVX @DPTRA
INC  DPIR
INC  DPIR
INC  DPIR

MOV A #0DFH
MOVX @DPIR,A



LCALL TRANSFER

MOV  DPIR#91FCH
MOV ARl

MOVX @DPIRA
INC DPIR

MOV ARO

MOVX @DPTRA
RET

;seeeses DISPLAY TEMP SENSOR (TP) SUB **eseess

DISPLAY _TESEN: MOV DPIR #91F9H

MOV
MOVX
INC

MOV

MOVX
INC
MOV

- MOVX
INC
INC
INC
MOV
MOVX
INC
MOV
MOVX
MOV
MOV
LCALL
MOV

A #54H
@DFPTR.A
DPTR
A#SOH
@DPIRA
DPTR
A#3DH
@DPTRA
DPTR
DPTR
DPIR
A #0DFH
@DPTRA
DPTIR
A#43H
@DPTRA
AR7
R3A
TRANSFER
DPTR #91FCH
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; ssassssses SUBDA SUB »**sssnsss
; BCD ADJUST AFTER SUBB
; IN = A,CARRY, AUX-CARRY

;: OUT = A,CARRY
;REG= A
SUBDA: IC SUBDA2

JB AC,SUBDA1

RET
SUBDAL: . ADD A#0FAH
CIR C
P \
SUBDAZ2: JB  ACSUBDA3

ADD A #0AOH
SETB C
" RET

SUBDA3: ADD  A#09AH
SETB C
RET

: 3383338332 DPCOM SUB **sssxasss.

; COMPARE WORD (16 BIT) DPTR <> R2R3

; IN = DPTR,R2Z,R3

;OUT=CY A

iREG = A

DPCOM: PUSH DPL
CIR C

MOV  ADPL

;SUBB BCD ADJUST

;C=0,AC=0
;C=0,AC=1

iC=1,AC=0

;C=1,ACw]



POP

DPL

; *ssassssas DRADD SUB ##***sssss

; DPTR = DPIR + R2R3 (BCD)

; IN = DPTRR2,R3

; OUT = DPTR

; REG = ADPTR

DBADD: MOV ADDPL
ADD AR3
DA A
MOV DPLA
MOV A DPH
ADDC AR2
DA A
MOV DPHA
RET

; sessssssas DRSUB SUB ***esssnss

: DPTR = DPIR - R2R3 (BCD)

; IN = DPTR,R2.R3

; OUT = DPTIR
; REG = A, DPTR

DBSUB:

CLR
MOV
SUBB

C
A,DPL
AR3

LCALL SUBDA

MOV
MOV
SUBB

DPLA
A,DPH
AR2
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; DPIR = DPIR + R2,R3 (TIME BCD)

; IN = DPTRR2R3

: OUT = DPTR

: REG = A DPTR
DTADD: MOV

DA

CINE
JBC

SUBB

DTADD2: MOV
MOV
ADDC

DA-
JBC
SUBB
SEFB”

DTADD4: MOV
RET

: EERRLLIERE D’I‘SUB SUB ##*»:s3335as ‘

A,DPL
AR3

A #60H,543
CY ,DTADD2
C

A#GOH
SUBDA

C

DPL.A
A,DPH
AR2
A

A#60H, 343

" CY.DTADD4

C
A #60H
SUBDA
C

DPH.A

;CHECK <60
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DTSUB:

DTSUB2:

DTSUBA4:

; se3383983 TOD SUB #**3%53393

CIR ¢

MOV ADPL
SUBB AR3
LCALL SUBDA
JNC DTSUB2
CR C

SUBB A, #40H
LCALL SUBDA
SETB C

‘MOV DPLA

MOV A, DPH
SUBB AR2
LCALL SUBDA
JNC DTSUB4
CIR C

SUBB A#40H
LCALL SUBDA
SETB C

MOV  DPHA
RET

; HEX TO DECIMAL

; IN = DPTR

; OUT = R1,R2,R3

; REG = ARORI,R2,R3,R4,RS.DPTR

HTOD:

MOV Rl1A
MOV R2A
MOV R3A

:CLEAR OUTPUT
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HTOD2:

MOV

MOV

MOV
MOV
MOV

DA
MOV
DEC
DINZ
DINZ

A,DPH
DPH,A
RS, #3
RO#3
A@RO

A,ACC

@ROA

RO

RS, HTOD2
R4,HTOD1

; »3s3%e38es DTOH SUB ****3ssses

; DECIMAL TO HEX

; IN =R1R2R3
; OUT = DPTR
; REG = ARO,R1,R2,R3,R4,R5 DPTR
DTOH: MOV  R4#16
DTOHI: MOV  R54#3
MOV  RO#1
CR C
DTOH2: MOV  A@RO
RRC A
PUSH PSW
JNB  ACC.7,DTOH3
CIR C
SUBB A #30H
DTOH3: INB  ACC.3,DTOH4

;ADD DECIMAL

;INDEX TO R3

;SHIFT & SUB
JINDEX TO R1
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;l.‘..“.‘ DISPI_‘AY mD FOSERTEEVERR

DISPLAY:

;*** LOAD DATA TO LCD-MODULE ****

LCDLDS:

LCDLDSI1:

DINZ

MOV

MOV
MOV
RRC

MOV
DINZ

MOV  DPTR.#BUFFER

MOV

MOV

RS,DTOH2

A.DPH

A

DPHA
ADPL

A

DPL.A
R4,DTOHI

A #180H

LCALL LCDLDS

A #0COH

LCALL LCDLDS

RET

PUSH
PUSH

DPH
DPL

LCALL LCDWI

POP
POP
MOV
CLR
MoOVC
PUSH
PUSH

DPL

DPH
R2,#08H

A
A@A+DPTR

‘DPH

DPL

:SET ADDRESS PAGE 1

;SET ADDRESS PAGE 2
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;** LCD WRITE INSTRUCTION (RS=Q) **

$

LCDWI:

LCDWI1

MOV
MOVX
MOV
MOVX

MOVX
MOVX
MOVX

MOV
DEC

DPTR,#PA1
@DPIR,A
DPTR,#PB1
A@DPTR
ACCO
Accl
ACC2
@DFTR.A
ACC2
@DPTRA
ACC2
@DPTRA
A #00H

A

LCDWII

;**** | .CD WRITE DATA (RS=0) ****

LCDWD:

MOV
MOVX
MOV
MOVX

MOVX
SETB

DPIR #PAl
@DPTRA
DPTR#PBI
A@DPTIR
ACC.O
ACC.1
ACC.2
@DPTRA
ACC2



INZ LCDWDI1
RET

;..l#“lt"ll.l SETTIME SUBR. **ssaxss0s328s

;...30.00"‘ SET TIME *#*¢*sssass

CIR P16
SETB PLS
SETTIME: MOV _ R648EH ;WRITE PROTECTION COMMAND
MOV  R7#30H
LCALL, BYTEWR

MOV  R6,#80H ;WRITE SECOND AND. CLR CHFLAG
MOV  R7#00H ;SEC=0.
LCALL BYTEWR

MOV  R6#82H Y ;WRITE MINUTE
MOV . R7#00H ;MIN=R1

MOV  R64#84H ;WRITE HOUR
MOV  R7#00H ;HOUR=RO
LCALL BYTEWR

MOV  R648EH ‘WRITE PROTECTION "ACTIVE"
MOV  R7#80H
LCALL BYTEWR

;t"“l*.”t.'.’ BY’IEWR SURB. #*s2222353283%33

;WRITE SINGLE BY'TE TO STC
;IN = R6 COMMAND
; =R7DATA
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LCALL R_DELAY

MOV  B#8 ;SEND COMMAND
CLlR C
BYTEWRI: MOV ARS
RRC A
MOV R6A
MOV P14C

LCALL SCLERW
DINZ B,BYTEWRI

MOV B#8 ;SEND DATA BYTE

BYTEWR2: MOV AR7

MOV R7A

MOV  P14C

LCALL SCLKRW

DINZ BBYTEWR2

CIR P16 RST\="0"
LCALL R_DELAY

RET
Fraans ** BYTERD SUB. *#sssssasszasss
;{READ SINGLE BYTE FROM STC

; IN = R6 COMMAND
; OUT = R7 DATA
; REG = A,BRGR7
BYTERD: SETB Pl4 ;COMMAND BYTE "READ"
LCALL R_DELAY
SETB Pl.6 RST\="1"
LCALL R_DELAY
MOV  B#8 ;SEND COMMAND



LCALL SCLKCOM

DINZ

MOV
MOV

MOV
MOV
RRC
MoV
DINZ
CLR

B,BYTERD1

B#8

R740
SCLERW
AR7
Cp1.4

A

R7A
B,BYTERD2
P16

LCALL R_DELAY

RET

;PesssseaseIseses SCLKCOM SUB.*

;SERIAL CLOCK FOR WRITE COMMAND

;A FALLING EDGE

;FOLLOWED BY A RISING EDGE

SCLKCOM: CIR

P1.5

LCALL R_DELAY

SETB

P15

LCALL R_DELAY

RET

JHasaxssazsansss SO KRW SUB. * *»
*SERIAL CLOCK FOR READ/WRITE DATA

£

;A RISING EDGE

JFOLLOWED BY A FALLING EDGE

SCLKRW: SETB

P1.5

TIRES

RECEIVE DATA BYTE
;CLEAR DATA BUFFER

{READ SERIAL DATA

RST\="0"



;PULSE DELAY

REG = R1

R_DELAY:

* DELAY SUB.*** ser

MOV  R1#5
DINZ R1S$
RET

;.“..".O.. L_DEI_AY TIME SEEXRIRDRSIRRRS

L_DELAY:

L_DELAY!:
L_DELAY2:
L_DELAY3:

MOV R24#2
MOY R3,#0
MOV R4#0,

e
DINZ R4.L_DELAY3
DINZ R3L_DELAY2
DINZ R2L_DELAY1

RET

:nasa323932 POWER OFF ***233330ss

OFF_DRI:

BOUND:

MOV = DPTR#PB2
MOV  A#00H
MOVX @DPIR,A
RET

LCALL L_DELAY
LCALL L_DELAY
LCALL L_DELAY
LCALL L_DELAY
LCALL L_DELAY
RET

;DELAY TIME

;OFF DRIVER

Fo



TRANSFER:

MOV
ANL

MOV
MOV

SWAP
ADD
MOV

AR3
AAROFH
A#30H
ROA
AR3

A #OFOH
A
A#30H
R1A
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The Real Logic Analyzer © 1992 Logixell Electronics Ver 1.0 S/N 383015

Sample Rate
Display Zoom
Move PgUp/Dn
Capture mode
Trigger word
- Bun ——

2.1us
718
Display
Single
XXKXKX
Stop

F2=0ptions

Trigger 32000
¥ Cursor DBOOD
¥ Cursor DODOD
Z Cursor 0BDDO

[Escl=0uit

32008 6K5.6ms
DBOBE B.Bus
pgees B#.8us
Freg. 0.80 Hz

Trace 1

Trace 2

Trace 3

Trace 4

Trace 5
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The Real Logic Analyzer © 1992 Logixell Electronics Uer 1.8 S/N 383015
Fl=Help F2=0ptions [Escl=0Duit

Sample Rate
Display Zoom
Move PgUp/Dn
Capture mode
Trigger

-- Run --

2.1us
710
Display
Single
AKXXX
Stop

Trigger 32000 Trig-X
X Cursor BOOAO X -9
Y Cursor DODDO Y-Z

Z Cursor 00060 X -V

32808 65.6mns
08860 0.8us
0booo B.8us
Freq. 0.80 Hz

Trace 1

Trace 2

Trace 3

Trace 4

Trace S5
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The Real Logic Analyzer © 1992 Logixell Electronics Ver 1.8 S/N 383015

Sample Rate
Display Zoom
Move Pglp/Dn
Capture mode
Trigger

-- Run --

2.1us
710
Display
Single
KXXRX
Stop

Fl=Help F2=Dptions [Escl=Duit

Trigger 32800 Trig-X
X Cursor 0OBDDO X-¥
Y Cursor 8OBDO Y-=2
Z Cursor 60000 X -9

32080 65.6ns
00060 0.0us
5iae0]d) B8.08us
Freq. 0.008 Hz

Trace 1

Trace 2

Trace 3

Trace 4

Trace 5
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Sample Rate 2.1lus Fil=Help F2=0ptions [Escl=0uit
Display Zoom /18
Move PgUp/Dn Display Trigger 32080 Trig-X 32080 65.6ns
Capture mode Single X Cursor BODBO X -V DEBED O.0us
Trigger KEXKX ¥ Cursor QOROD Y - £ 0Dp888 0.0us
-- Run -- Stop Z Cursor 0BOBB X~-Y Freq. 08.80 Hz
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National

: Semlconductor
Corporation-

ADCOBO1 ADC0802, ADC0803, ADC0804,
ADCOBOS 8-Bit uP Compatlb!e A/D Converters

GeneraIADescriptlon
"The ADCO801,

g

e g oy e

Features
. bompabple with B080 uP derivatives—no interfacing

% logic needed - access Jime - 135 ns
® Easy inlerface to all microprocessors, or, operales
"stand alone"

ADCOB02, ADCO803, ADC0804 end
: ADCOB0S5 are CMOS 8.bit successive approximation A/D
converters that use a differential potentiometric ladder—
similar to the 256R products. These converters are de-
signed to allow operation with the NSC800 and INSBO8CA
derivative control bus with TRI-STATE® output latches di-
rectly driving the data bus. These A/Ds appear ftke memory
locations or 1/0 ports to the microprocessor and no inter-
facing logic is needed.
Differentia! analog voltage inputs allow increasing the com-
mon-mode rejection and offsetting the analog zero Input
voltage value. In addition, the voltage reference input can
' be adjusied to allow encoding any smaller analog voltage
* span to the full 8 bits of resolution.

u Diferential analog voltage Inputs

¥ Logic inputs and oulputs meat both MOS and TTL volt-
age level specifications

8 Works with 2.5V (LM336} vollags reference

On-chip clock generator

OV 1o 5V analog input voltage renge with single SV

supply

No zero adjust required

0.37 standard width 20-pin DIP package

20-pin molded chip carrier or smafl outline package

Operstes ratiometrically or with § Vpg, 2.5 Vpg, or ana-

fog span adjusied vollage reference

Key Specifications

B Resolution 8 bits
8 Total error +%1SB, % LSBand £11LSB -
= Conversion time 100 ps
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Error Specification (Inciudes Fuli-Scale,
Zero Error, and Non-Linearity)

Part SF:::; Vaee/2=2.500 Vpe | Yrer/2 = No Connection
Number Adjusted (No Adjustments) (No Adjustments)
ADCOB01| 2v4LSB
ADC0802 +, LS8
ADCOB03| £, LSB
ADCO0804 £1LS8
ADC0805 +11LSB

i
i



Absolute Maximum Ratings motes 1282
i Miiitary/Aerospace specified devices sre required,

Storage Temperature Range —65'Cto +150°C

contact the Natlonal Semiconductor Sales Otfice/ Package Dissipation 8t To= 25°C B75 mW
Distributors for availabllity and specifications. E£SD Susceptibility (Nots 10) 800V
Supply Voltage (Vcc) (Note 3) 6.5V
Voltage Operating Ratings (otes 182
Logic Control Inputs -0.3Vio + 18V T : ratur I;g ea gst T) <Ta<T
At Other Input and Outputs ~0.3V 1o (Vog+ 0.3V) A CooB01703Ls —ESC e st 1250
Lead Temp. (Soldering, 10 seconds) 103/04LCS - IO'CS'? < +B5'C
Dual-In-Line Package (plastic) 260°C ADC0801/02/03/0 A
Dual-In-Line Package (ceramic) 300°C ADC0801/02/03/05LCN —40CsTas +85C
ADCO804LCN 0"C<TaAs +70°C
Surlace Mount Packsge . ADC0802/03/04LCV 0°C<TaAL+70°C
Vapor Phese (60 seconds) 215°C ADC0802/03/04LCWM 0'CSTAL+70°C
Infrared (15 seconds) 220°C Range of Veg 4.5Vpc 10 6.3 Vpe

Electrical Characteristics

The following specifications epply for Voo =5 Voe., Tiin< Ta< Timax and foux = 640 kHz unless otherwise specified.

Parameter Conditions Min Typ Max Units
ADC0801: Total Adjusted Emor (Note 8) With Full-Scale Adj. 1V, LSB
(Ses Section 2.5.2) ¢
ADC0802: Total Unadlusted Error (Note 8) | VRgr/2=2.500 Vpg % LSB
ADCO0803: Total Adjusted Error (Note 8) With Full-Scale Ad]. £, LS8
(See Section 2.5.2) *
ADCOB94: Total Unadjusted Eror (Note 8) | Vpep/2=2.500 Vpc - 21 Lss
ADC0805: Total Unadjusted Error (Note 8) Vrer/2-No Connection +1 LSB
VRer/2 Input Resistance (Pin 9) ADC0801/02/03/08 25 8.0 31
ADC0804 (Note 9) 0.75 1.1 k0
Analog Input Vollage Range (Note &) V(+) or V(—) Gnd-0.05 Vec +0.05 Vo
DC Common-Mode Error Qver Analog Input Voltage E 27 % Ls8
Range
Power Supply Sensitivity Vcc=5 Vpe  10% Over £ % Y% Ls8
Aliowed Vin(+) and Vin(—)
Vollags Range (Note 4)
AC Electrical Characteristics .
The following specifications apply for Vo =5 Vpg and Ta=25°C unless otherwise specified.
Symbo! Parameter Conditions Min Typ Max Units
Te Conversion Time foLx = 640 kHz (Note 6) 103 114 pS
Te Conversion Time {Note §, 6) 66 73 1ok
fowx Ciock Frequency Vo= 5V, (Note 5) 100 640 1460 kHz
Clock Duty Cycle {Note 5) 40 60 %
cR Conversion Rate in Free-Running IRTH tied to WR with 8770 9708 conv/s
Mode T8 =0 Vpe. otk = 640 kHz
wwEL Width of WA Input (Start Pulse Width) TS =0 Vpc (Note 7) 100 . ns
tace Access Time (Delay from Falling Cy =100 pF 135 200 ns
Edge of AD to Outpyt De's Vafid)
" i oH TRI-STATE Control (Delay Cy= 10 pF, R_ = 10k 125 200 ns
from Rising Edge of RD to {See TRI-STATE Test
Hi-Z State) . Circuits)
twi, tay Delay from Falling Edge " 300 450 ns
ofWEolﬁﬁ!oReselollﬁlﬁ :
Cin Input Capacitance of Logic 5 7.5 pF
Control Inputs
Cout TRI-STATE Output 5 75 pF
Capacitance (Data Buffers)
CONTROL INPUTS {Note: CLK IN (Pin 4) is the input of a Schmitt trigger circuit end is therefors specified separaiely]
Vin (4 Logical *1" Input Voltage Veo=5.25 Voo 2.0 15 Voc
(Except Pin 4 CLK IN)

-~
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AC Electrical Characterlstics (csntinved)

The following specifications apply for Voo = 5Vpe 8nd Ty € Ta € Tpiax, unfess otherwise specified.

Symbol ]

Parameter Conditions 1 Min T Typ ] Max ] Units
CONTROL INPUTS [Note: CLK IN (Pin 4} is the input of a Schmitt trigger circuil and is therefore specified separately]
Vin (0) Logical “0" Input Voltage Vee=4.75 Vpe 0.8 Voc
(Except Pin 4 CLK IN)
hn (1) Logical “1” Input Cuntent Vin=5Vpc 0.005 1 rApC
(AR Inputs)
hine (0} Logical 0" Input Current Vin=0Vpe -1 -0.005 rAoc
(All Inputs)
CLOCK IN AND CLOCK R
Vi+ CLK IN (Pin 4) Positive Going 27 34 35 Vpc
Threshold Voltage
Vi CLK IN (Pin 4) Negative 1.5 1.8 2.1 Voc
Going Threshold Voltags
Vy CLX IN (Pin 4) Hysleresis 0.6 1.3 2.0 Vpc
MVr+)-(V1-)
Vour (0) Logical "0" CLK R Output I6=360 pA 0.4 Voc
Voltage Vee=4.75 Vpe
Vour (1) Logical “1" CLK R Output lo= —360 pA 2.4 Voo
Voltage Veo=4.75 Vpo
DATA OUTPUTS AND INTR
Vout-(0) -| -Logical “0" Outpul Voltage
Data Oulputs” lour= 1.6 mA, Veg=4.75 Voo 0.4 Voc
INTR Output lour=1.0mA, Voo = 4.75 Voo 0.4 Voc
Vour (1) Logical 1" Output Voltage lo= —360 pA, Voo =4.75 Ve 2.4 Voc
Vour (1) Logical 1™ Output Voltage lo= =10 pA, Veg=4.75 Voo 4.5 Voc
lout TRI-STATE Disabled Output Vour=0 Vpe -3 rApc
Leakage (ANl Data Buffars) Vour=5 Voc 3 * pApc
1SOURCE Vout Short to Gnd, To=25°C 45 6 mApc
tsink Vout Short to Veg, Ta=25°C 9.0 16 mApg
POWER SUPPLY
e Supply Current (includes foix = 640 kHz,
Ladder Current) Vaer/2=NC, To=25C
and CS =5V .
ADC0801/02/03/04LCJ/05 1.1 1.8 mA
ADCOBO4LCN/LCV/LCWM 1.9 .1 25 mA

Note 1: Absohsts Maximum Ratings indicats Emits beyond which damage e the device mey occur OC and AC efectrical specications do not apply when oporating
the devics beyond its specified opersting conditions.

Note 2: Al voltages sre measured with respect to Gnd, unless othe-wiss specified. The seserate A Gnd point should aiweys be wired to Ihe D Gnd.
Note 3: A zener diode exists, Infernalty, lrom Vee to Gnd and has o typical dreakdown voltags of 7 Vpe.

Note &: For Vig(—)2 Vi +) the digital cutput code wit be D000 0000, Two on-chiz diodes a-s Gied fo sach analog input (see biock diagram] which will forward
conduct for analog input voltages one diode drop below ground or one diode diop g eater than the Ve supply. Se careful, during-testing at low Vg levels (4.5V),
s high leve! analog inputs (SV) can cause this input diode to conduct-especially at slevated temperatres, and cause omors i analog inputs neer fub-scals. The
$pac afiows 50 mV forward bies of efther Ciode, This means that as long as the analag Vi does not sxceed the supply voltage by more than 50 mV, the ocutpt
code will be corect Tc achieve an sbsolhvie 0 Vpc 19 § Vg inpat vottage range will therslors requirs & minimum supply votage o 4.950 Ve over temoerature
veriations, initie! tolerance and loading.

Note & Acturacy ks guaraniesd st ey = 640 kHz. At higher clock frequencies sccuresy can degrade. For lower clock frequencies, the duty cycis mits can be

ertended 80 long &3 the minimurn clock high time intarval o minimum clock low time interva! i nd less than 275 ns.

Nbdte §: With an asyncironous start puiss, 1p 10 8 clock pariccis may be requined befors the intermal clock Fhases sre proper 12 5iar the COversion procers. The
start request & intemally isiched, see Figurw 2 and saction 2.0. N

Note 7: The TS input is sssumed 1o bracket the W7 strobe input and the-sfore fiming is depencent on the WH puise width, Ar arbitrarily wide puise widt wili hold

the converier in a rese’ mode and the stant of conversio= ks intiated by the low (o high Eansition of the Wi puise (3ee timing dagrams),

Note &: None of these A/Ds tequires 8 zotc adjust (see section 2.5.1). To obtain zero cade st other analog input vollages see section 2 5 and Fipure 5.

Note #: The Vgp/2 pin is the centar point of 8 twa resistor divider connected from Vez 10 grownd Esch resistor is 2 25, except for the ADCDSG4LCY where each
rekistor is 16k Total lacder input resistance is the sum of te two equal resistors.

Note 10 Human body model. 100 pF discharged through a 1.§ kA resistor,
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MOTOROLA

SEMICONDUCTOR
TECHNICAL DATA

6-Pin DIP Optoisolators

Triac Driver OQutput

These devices consist of gallium srsenide infrered emitting diodes optically coupled to
& monolithic silicon detector performing the function of a Zero Voltage Crossing bilateral
trisc driver.

They are designed for use with a triac in the interface of logic systems 10 equipment
powerad from 240 Vac lines, such as solid-state relays, industrial controls, motors, sole-
noids and consumer appliances, ete.

o Simplifies Logic Control of 240 Vac Power

® Zero Voltage Crossing

& High Brsakdown Voltage: Vpam = 400 V Min

High Isolation Voltage: Vigg = 7500 V Guaranteed

Small, Economical, 6-Pin DIP Package

dv/dt of 2000 V/us Typ, 1000 Vius Guaranteed

UL Recognized, File No. £54915 9\)

VODE approved per standard 0883/6.80 {Certificate number 41853}, with additional
approval to DIN I1EC380VDE0BOS, IECA35VDEDBOS, IECE65/VDENSE0, VDED110Db,
covering all other standards with equal or less stringent requirements, including u:
IEC204/VDED113, VDED160, VDE0832, VDEOB33, etc.

® Special lead form available {add suffix “T* to part number} which satisfies VOEOBB3/

6.80 requirement for 8 mm minimum creepage distance between input and output

solder pads.. -
¢ Various lead form optiohs svailable. Consult “Optoisolator Lead Form Options” data

sheat for details. )

MAXIMUM RATINGS (Tp = 25°C uniess otheswise noted)

MOC3041
MOC3042
MOC3043

§-PIN DIP
OFPTOISOLATORS
TRIAC DRIVER OUTPUT
400 VOLTS

CASE 730A-02
PLASTIC

COUPLER SCHEMATIC

[ Rating l Symbol ] Vatus 1 Unht _J
INFRARED EMITTING DIODE 3 >
Reverss Voitage VR 1] Voits T 6
Forward Current — Continuous Ig 60 mA Y
Total Power Dissipation @ Ta, = 25°C Po 120 mw 2 Nyx0s
" Negligible Powar in Output Driver .
Derate above 25°C 1.4 mwrC 30 Cagg:’"c 4
OUTPUT DRIVER ot
Ofl-State Output Termins! Voltage VORM 400 Volts
Peak Repatitive Surge Currant lrsm 1 A
(PW = 100 us, 120 pps) R
Total Power Dissipation @ Tp = 25°C Pp 150 mw 1. ANOOE
Derate above 25°C 1.76 mw-C 2 CATHODE
TOTAL DEVICE 1NC
isolation Surge Voltage (1} Viso 7500 Vac ; :{:’;;::;m“
Volitage, . i
{Peak sc Voltage, 60 Hz, 1 Second Duration) . DG NOT CONNECT
Total Power Dissipation @ Ty = 25°C Pp 250 mw € MaIN TEAMINAL
3 Derate sbove 25°C 2.94 mwW-AC
Junction Tempe:ature Range Ty -4010 +100 °c
Ambient Operating Tempersture Range Ta -40 10 + 85 *C
Storage Temperature Range T,,g -4010 +150 c
Soldering Ternpersture (10 8) - 260 ‘c

{3) Isolation surge vohage. ViSO ln an interns! device distactne breatdowa rating.
Fot this test, Pins 1 enc 2 are common, and Ping 4, § anc € are common.

G 4 —— s e .
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MOC3041, MOC3042, MOC3043

ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted)

I Characteristic . ] Symbot I Min l Typ ] Max Unit 1
INPUT LED : ’
Reverse Leakage Current i -~ 0.05 =, 100 nA
(VR = 6 V)
Forward Voltage .V - 1.3 1.5 Volts
fF = 30 mA)
OUTPUT DETECTOR {lf = O unless otherwise noted)
Leakage with LED OH, Either Direction Iorm1 — 2 100 nA
(Rated VpRM, Note 1]
Peak On-State Voltage, Either Direction VIMm . 18 3 Volts
(trm = 100 mA Peak)
Critical Rate of Rise of OH-State Voliage (Note 3) dv.at 1000 2000 - Vl;ns
COUPLED
LED Trigger Current, Cutrent Requited to Latch Output Ify mA
{Main Termina! Voitage = 3 V, Note 2) MOC3041 - —_ 15
MOC3042 -— — 10
MOC3043 - — 5
Hofcﬁng Current, Either Direction 5 ¥} ~— 100 —_— pA
holation Voltage {f = 60 Hz,t = 1 sec) Viso 7500 - — Vacipk)
ZERO CROSSING .
inhiBit Voliage~ Vi — 5 20 Volts
{ig = Rated !g7. MT1-MT2 Voltage above which device will
not trigger.) s
Leakage in-Inhibited State IDRM2 —_ _ 500 pA
(lg = Rated Igy. Rated Vpra. OH State) )

Notes: 1. Test voltage must be applied within dv dt rating.

2. Alf devices sre Guaranteed to trigger at an Ip value Jess than or equal to mas IgT. Therefore, recommended operating I Fies between man
IFT (VS mA for MOCI04Y, 10 mA for MOCI042, § mA for MOCI043! and absolute max If {60 mA),
. This is static dv'di. Sen Figure 7 for test circuit. Commutsting dv/dt is » function of the load-driving thyristor(s] only.
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Triacs
Bidirectional Triode Thyristors -

...designed primarily for full-wave ac contro! applications, such as light dimmaers,

motor controls, heating controls and power supplies, .

® Triggering Specified in Three Quadrants

® Blocking Voltage to 800 Volts

® All Diffused and Glass Passivated Junctions for Greater Parameter Uniformity
and Stability

Small, Rugged, Thermowatt Construction for Low Thermal Resistance, High Heat
Dissipation and Durability

SC141
SC146 .

_6and 10

200 th

TRIACs
AMPERES RMS
ru 800 VOLTS

MT2 MTY
G

. CASE 221A-04
i (T0-220A8)
% . STYLE 4
MAXIMUM RATINGS
Rating Symbol Vslue Unit
Peak Repetitive Off-State Voltage, Gate Open VDRM Volts
B 200
SC141 [»] 400
SCi46 M 600
N 800
RAMS On-State Current IT{RMS) Amps
(Tc = 80°C) SCidt 6
. SC1a6 10
Peak Non-Repetitive Surge Current ’ Irsm Amps
{One Full Cycle, 60 Hz) SC141 80
3 SC146 120
Circuit Fusing Considerations 12y Alg
{t = 8.3 ms) Sciat 265
SCi146 60
Peak Gate Power (Pulse Width = 10 us) PGMm 10 Watts
Average Gate Power (Tc = +80°C,t = 8.3 ms) PG(AV) ., 05 Watt
Peak Gate Current (Pulse Width = 10 us) : IGm 35 Amps
Peak Gate Voltage ‘ VM 10 Volts
Operating Junction Temperature Range ’ Ty -40to +125 ‘c
Storage Temperature Range Tstg ~40to +125 A

[PUNSTI
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SC141 ¢ SC146

THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit

Thermal Resistance, Junction to Case Rayc oW
SC141 . - 2.2
SC146 1.5

ELECTRICAL CHARACTERISTICS (Tc = +25°C, Either Polarity of MT2 to MT1 Voltage unless otherwise noted.}

Characteristic Symbol Min Typ Max | Unit
Peak Forward or Reverse Biocking Current ’ IDRM: IRRM
(Rated VpRM or VRRM. gate open) T¢ = 25°C — —_ 10 rA
Tc = +100°C — —_ 0.5 mA
Peak On-State Volitage : VTMm Volts
{Pulse Width < 1 ms, Duty Cycle < 2%)
SC141 Iy = 8.5 A Peak . —_ - 1.83
SC146 itp = 14 A Peak - - 1.65
Critical Rate of Rise of Off-State Voltage dvidt —_ 50 - V'us
(Vp = Rated Vpap. Gate Open-Circuited,
Exponentis! Waveform Tc = +100°C
Critical Rate-of-Rise of Commutating Off-State Voltage (1) dv/dife} Vius
{IT{RMmS) = Rated IT{RMS). VO = Rated Vpam.
Gate Open-Circuited Tc = +80°C
SC141 Commutating di/dt = 3.2 A/ms 4 Y -
SC146 Commutating di/dt = 5.4 A'ms 4 C e —
DC Gate Trigger Current {Continuous dc) iIGT mAdc
(VD = 12 Vdc, Trigger Mode) :
MT2(+). G{+}; MT2(~), G{~); R = 100 Ohms - - 50
MT2(+), G(~); Ry = 50 Ohms - — 50
MT2(+), G(+); MT2(-), G(-}; R, = 50 Ohms Tc = -40°C — —_ 80
MT2(+), G(~-); R_ = 25 Ohms Tc = -40°C - - 80
DC Gate Trigger Voltage (Continuous dc) g - VGT Vdc

(Vp = 12 Vde, Trigger Mode)

MT2{+), G{+}; MT2(~), G(~}; R_ = 100 Ohms - —_ 25
MT2(+), G{-); Ry = 50 Ohms o g, 25
MT2(+), G(+): MT2(-), G(~); R = 50 Ohms Tc = -40°C —_ —_ as
MT2(+), Gi~); R = 25 Ohms Tc = -40°C —_ - 35
(VD = Rated Vprm: Ry = 1000 Ohms) All Polarities
Te = +100°C 0.2 - -
Hoiding Current [ mAdc
(VD = 24 Vde, IT = 0.5 A)
(Pulse Width = 1 ms, Duty Cycle « 2%}
(Gate Trigger Source = 7V, 20 Ohms) Tec = +25°C - —_ 50
Te = -40°C - - 100
Latehing Current . i I mAde
(VD = 24 Vdc)
(Gate Trigger Source = 15V, 100 Ohms, Trigger Mode)
MT2(+), Gl+); MT2(~), G{~) - - 100
MT2(+]), G(~) - -— 200
MT2(+), G(+}; MT2(-), G(-) Tc = -40°C - — 200

MT2(+1, G{~) TC = ~40°C ' - - 400






