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System control surrounding for planting

Saratit Sudkhet 41014457
Aphiradi Phanthipchatuporn 41014518
Polasat Lertprasert Advisor

2001

Abstract

The majority of the Thai population is in agriculture is play a very essential
role in export and earn income for the country.Therefore new technologies are
necessary for the agricultural sector to make quality and mass productions.

This project has an idea for new agriculture which is comfortable and highly
qualified for mass product. The project is focused at temperature control and
automatic feeding by microcontroller number 89s8252.Control and display system are

performed by computer.
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- mieanuiweyan 1S dmees1¥numnne (STR)

FFH Register
Upper 128 191

80H RN

7FH
Lower 128

00H

] E4
524 wwuamuaasmizsanudveyanieludine dau

mdumwesminsawdidoyamelu Mcs-51 fvua 8 Ua hldamsodnse

Aunheanudidoyanieluldiios 256 byte (0H-FFH) usoinlnssasnagiuitinioe
y 9 »
anusdeyanelusausiedu 384 byte iipsnrnimissarwiidoyamoluuinuizg lud
b v
UU(7FH-OFFH) sz e laemsdonminin uddmdumianuioyaneluilfihisia
o4 b4
1903 1F RN (7TPH-0FFH 19wifonnu)ezidnie 1@ Tasnwasaminiu dsdumisoanud
1 v
FoyanmolunsassuTnaldumusiuld
] o a J v o ] o
mianudidoyameluusine 128 ludare dumiis 00F-1FH 591 32 Tudszgnimuald
Wungusiamesldaunialyl 4 nqu nduaz 8 @afie RO-R7 Tasvzgridenldaudiivangy
a & v A o " aa RS ' & A
e luvae lavngnils uaznquiteginnnngustames Il 4 nqu Aususnn
20H-2FH 52 16 lualidnwas Iasserdeimundiusnudufouaasdavesmiaonnud
a dyd ° 1 o Ialsl ' A4 o ali’] 9 & a °
Vsnaiiinmnemsdumissimua Duiveumoiunfiiudeyavuanisialunsin
Voo W a wy A A Y a v

yaanguidalszuanauuuyiv ldvsemom ldiudavenanus vesszuunudoims

YDIF 159U



Byte Byte

Address Bit Address Address Bit Address
7F FF
General Fo |F7[Fe|Fs[Fa]F3][F2[F1[Fo| B
Purpose
RAM
EO E7|E6lE5|E4|E3lEZlElIEO ACC
30
2F |7E[iEfIDNICHBAl79]78 DO D7|D6]DSID4|D3IDZI ] ¥DO PSW
2E |717[76|7514{73 |72|71 |70
2D |6F|6Ej6Dl6Cl6B [6A |69 |68 i ] i} I ) lBolBB[BA[BjBB P
2C |6766]65(64 |63 626160
Bit-address 2B [SF|SE|SD|SC|SB[SA|59 |58 BO B7lB6[BSIB4|B3IB2IB1[BO P3
|
o 24 |57]56|55[54 |53 |52|51{50
29 |4F|4El4DUCl4B A [49]48 A8 AFL-J - lACiAB[AAlfW[AS IE
28 |47]46|45(44 |43 [42 |41 40
27 |3F[3E[3DPBCPBBA|39[38
LD | | e A7|A6IASIA4|A3IA2|A1|AO P2
26 [37/36|35[34|33[32(31[30
25 |2F|2E[2DRC[2B PA[29/28 99 N, 2L SBUF
24 27126(25(24 {23 22{21]20 98 9F195I9DI9C19319A199]98 SCON
23 1E[1E[1D)Ic[iB)1A[19]18
22 [17{16[15}14{13|12{11|10 % 97]96|95194193I92]91[90 Pl
21  |oF|oEjoDbcloB pA 09 08
\ 20 |07 [06]05]04103]02(01]00 8D Not Bit Address P
IF 8C Not Bit Address THO
BANK 3 8B Not Bit Address TLI
18 8A Not Bit Address TLO
17 89 Not Bit Address TMOD
BANK 2
88 [8F|8E[sD[8C[8B[sA[89]88] TCON
10 87 Not Bit Address PCON
OF
BANK 1 8 Not Bit Address P
08 82 Not Bit Address DPL
07 Default Register 81 Not Bit Address Sp
© Bank for RO-R7 80 87|86!85184I83[82]81]80 PO
RAM Special Function Registers
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"L’iﬁamuaumsv‘imuua:ﬂfmuwamsﬁmuﬂuama%sma‘lu%ﬂﬁﬁmﬁwﬁmmzwiwq
2) miearmiteyameuendil Flininaldgega 64 Alalududonnldlinsuis

)= 1 4 LY v o 9 a (o
wmw?a%’;’mmmqmuﬁuagﬂmmmmzmmamm‘n ﬁmamm«awagamﬂuaﬂ%ﬂ N
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Sudesidyanuaiuguamss uuazms@oudeyadodyau RD uaz WR auamay 1ag
2 QNAINIUNIYT P3.7 A P3.6 AMUEIAY

5.2 nuasanud ldsunsy

= v ) = < P
Tunsdives MCs-51 Al¥ausaidentdies 18 cpu o Tsunsuindu1in
' o a a 14
wieanui ldsunsumeludnseuenduUn 1d TasmsaiugueIne EA/ (External
Y A
Access) 1HsendVee ¥50 Gnd
v [ A 9a c:d ) o A
a9 EA/ U Vee taziaenlasyitivusoanusi lusunsudly EPROM 50 ROM
' 4
odniolunng CPU szmpdmdiuTysunsufauai s 0000H DefumisauIIAYes
wiaean$ ldsunsunelunnamiiteanui lusunsunieluy drusda lsunsy
o v 4 . o a o (] L) A ya (o
fumisdauzgaadainitennmin lusunsuneusnsl  Aredusy nonlawii
v o o A <o o : 'o '
wieanus Tusunsuneludl 4kbyte CPU azisumagaidaluTdsunsuAauadumis
0000H — OFFFH 91n11aeausi 1alsunsuneludl nazszmadmdaluTdsunsudwmis
1000H — OFFFFH :nnuaeanu i llsunsuaeusndy
] [ do o w L o (] o
a9 EA/ 1 Gnd ~ CPU  seiagmidenu lusunsuimnu 13 luniaeanuh
Talsunsuniouendy (read strobe) AodRyR I PSEN/ 93@0fUY1 RD/ U8IHHWANUN
Tlsunsumouendy dayanas PSEN/ a2 ligaldemduiio Mcs-51 vhaunn lusunsui
aglumirsanuilsunsunluz
wisanus lsuns vz Mueamsalunisfadouin 16 Daue taudvuiaves
Tusunsuezen luine 64 Kotye T ueansaag e dsiiunesa 0 Lazwose 2
4 P ] Y] A 4 o o ‘:' ) o
Hio5ueNaINUCPUIIS UHAT(fetchyfaanrulsau T 1UsunsuyeIMCs-51
o 1 (] £ o 9/ a a ELY] rs '
Sumie0000H Tnedauniiazgndmua i Tdsunsumsusmsdumesswi - udnz
afﬁﬂIﬂﬂgﬂf‘imuﬂﬂ"umﬂaﬁLLﬂuau‘luﬁﬁfmmmﬁ?ﬂﬂsLmsuﬁagﬂﬁtymﬂmﬁumaﬁwﬁﬁ
9
Basueeiild cpU SremsvheluvinenludumuimsusmsdumesSUamuriinves

o a Jo  dd a J
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2.2 wgnewosalagly 8255

s Aot o Yo s
IC W93 8255 L‘I(]'HIC 40 ﬁJ"I‘YIllWBS‘VILLU‘U‘U‘HTUﬁ'lln'iOI‘IJSLLﬂS‘IJGlWWNTUL{luW@STI

a A 4 Jd 9/
BUNNNTONDS DN 1A

Pin Configuration 8255 Block Diagram
it oD
ra2 (2 39 [ PAs
pa1 (3 38 [Jpas r - 1
pa0 []4 37 S PA7 Power | st Sl e
R Os 36 [JWR Supplics | —————= GND| Grosp \_}; EK 10
cs e 3s [J RESET | £ — A (‘ Port A < >PAPA<
Control (B)
ovo 07 x [dp, -
a s 33 b, T
Ao ]9 2[Jp,
PC7 E 0 3 gb’ }
pos 11 30[Jb, A Group A | |
pcs O] 12 » b, (‘_> PmCB (‘____>IOPC,PC.
pcs O3 2 [Jp, BI Directional Data Bus | [ Ureer B}
peo [ 14 70, S =AY 5o, | K=
rc1 s 261V, Buffer o
pc2 16 25 [ pB? Intemal Group B
pc3 17 24 [ pBe i } Data Bus @m‘EA)leomm.
po (18 23 [JpBs y —]
pB1 [[19 2 [JrB4 i t
p2 20 21 [Jpe3 = 4 4 /
bia (;::d G;W < A GroupB | 4
Pin Names 3 A Loge Coatrol K >MB(3)(‘_ ) I0PB.PB,
D,D, Data Bus (Bi-Directional) A
RESET Resct Input fesetl ——g o] I L
cs Chip Select j
RD Read Input
WR Write Input
A0. Al Pot Address cs ———"
PAT-PAO__ | PortA (bit)
PBI-PBO_ | Port B (bit)
PCI-PCO__|_Port C (bit)
Vee +3 Volts
GND D Volts

sufiz.6 uanlngeedieves IC 8255
2.2.1 MU0 8255
£y Aa g <2 T A Y @ L
po-D7 i{lundeyasuwnuazieniyn Sulludmisenuseuuliadeynves
) 2
lulnsaouInsames
a [V d’ A a d’i -::’ a
cs/ Junsunn lassudyanunnmousniveidondy s2ssiieviifluasin 0
(7 Y @ Y -4
8255 azAnItNUsE LT aves lu InsneuInsames
RD/ dyanamssiuiidannn cPU oo udeyannialuvmgiidudumnm
o3 wwwmieun Ty M CS/
4 A s 4 v v a 4
WR / 11§ 1ain 158 uiaau 1910 CPU iadeimsasmsi@oudoyaaiuunese
A mue wwunsounudygn CS/
Y v 14
A0-A1 UBAATE aBINNIvBINIdBsdyaaiineasiald 4 Am3imnesnielu

o A ' ¢ a g A oA ¥ o
V]L‘H@?Jﬂ@ﬂUW@iﬂ@uWﬂllﬁglﬁﬂwwwmaq 8255 lwala@ﬂi%wai‘ﬂ A,B.C
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RESET vi5ime uundyanaiidansnmeueniiernnsiion 8255 wemded
AOUZA1N YD 8255 ipviINITiwn 8255 azndug TnueSiwn

PAO-PAT iHumedyanaiinesaves 8255 Fenesa A

PBO-PBT Hucnedya niineSaues 8255 Towesa B

pCo-pCT iumedyanniinesaves 8255 Fewesa
222 Tnaemshavess2ss msneel 8255 wiaudeslin cs/ ueafinmiuden

[

¢ Aa 1 aa 1 Y [ o J XY
nosananfo lao A0-Al SicapsudnzAalu 8255 g ldsumsmmuaminrugiudyg s

U

RD ta2 WR Iaonisyinauaed 8255 aziaiu 1 3 Tnuado

1. Mode O : Basic I/O

)

Mode 1 : Strobed I/0
3. Mode 2 : Bidirectional Bus

MUV 8255 uaaz luuavziden lngmstouneuInsansalulusunsy s

11 8255

S8 QY AVUNNY

DO B NOSH C a1

1=0UNN  0=1819NN

D1 B Wos5A B

1=0UNN  0=1B1HN

A
D2 B onTnua

1=Trua0 0= Ivual

D3 ' A WosA C uu

1=0UNAN  0=1@1NN

D4 A WosH A

0=BUNN  0=1DIMNN

D5 A @Wonlvua  00=IMua 0
D6 0l = Ivua 1 0X= lviua 2
D7 Tnuaueany 1= usanw

minﬁ 2.2 LLﬁﬂ\iﬂ’}'lllﬂiJ'lEl"U?)\‘lﬁﬁﬂ’)’Uﬂll
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o a o & ad o qy ¢
1.Mode 0 LﬂuﬂTﬁ‘YlNTHLL‘UUBUTQWLQTWT!ﬂWHjTUIﬂHﬂ@uIVISﬁL'JSﬂVWnGIW NOIA

A BuazC Mamiudunneiynidluawasanza

Contlol word PortA PortC YU PortB Port CaN
80H Output Output Output Output
81H Output Output Output Input
82H Output Output Input Output
83H Output Output Input Input
88H Output Input Output Output
89H Output Input Output Input
8AH Output Input Input Output
SBH Output Input Input Input
90H Input Output Output Output
91H Input Output Output Input
92H [nput Output Input Output
93H Input Output Input Input
98H Input Input Output Output
99H Input Input Output Input
9AH Input Input Input Output
9BH Input Input Input Input

v y » J N
MT19012.3 UAAMIIN VD INDT A 139 A1 Control Word
v ¢ " a s A s ¢ 24
2. Mode 1 1/52n0UA0WDSATUIA 8 1A 2 NOTA AD HOITAA LIAZWOSAB FIT W90
a v 4 U o ”
Tsunsuiuduwnuaziomnnlddiunesa ¢ uunazd1eez 1994 Handshaking vosHosAA

ae Wosa B

>

Yoyaalasy STB

s
8255 < Foya 8 in gUnsainouan

dunauidesidu IBF

[
Lot

s 2.7 wrasmsihnuuuy True 1 9unm
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OBF
dygnuueniuerdnaiivoya

T

8255 Youa 8 1@ \ gUnsaimouen

dygnursuiudoya ACK

«

o o ¢
310 2.8 ueraams v Inua 1 eIMYN
o t:y Yy o a 4 a Q’Jl
3. Mode 2 msiamulnuaiisz l9wosn siinuesnosa A Euuuy 2 Armana
sunnuaziemynlasinesa ¢ Wudyanuuenaniuzuazaiugunesa A lasiinsi

Handshaking A4u Tnua 1

2.3 Tuga LCD
23.1 autlszneunialuluga LeD 3 3 dou fafi

1. Fuanana(Display) Molurdnmasfienutsnaziaassaldviulaserfoudsnn
Meusn ﬁqﬁ’uﬁﬁmﬁgn1umsuma’fauvaﬁuﬁmwa‘uu%E) LCD

2. #anugu(Controlier) HudSudayaninglnsaineusnmniugumsiauyes
Tuga LCD i#u msauvsenw Msuaasdasnys wiemsiounesiwes udy fniunu
f:i%%ﬂmuauiﬂmamz Fuiifen19he wed HD44780 Loz HD61830 Tae HD44730 92
Tdnauqu LCD uuudnuse dau HD61830 19maugu LCD uuunsiin

3. ¥ (Driver) iWudiSudgaanndnivguinduidueama uaasdeyanu
fimun SUR AT s T I8usue s HD44100H wag MSMS259 gy
2.3.2 Inssadrumeluvesianiuguliuga LCD

msldemluga Lep Suiudesianuhlufontylnssatruasfdeildlums
auguInAdenou |

- TiesBuynuaziewiwy Lfludau‘m%*lumsﬁﬂﬁi@%ﬁda%’_@gaﬁuqﬂﬂm{ma_
uen efiszteneadoyaidioennislufniugy

- $enApsAIda (Instrument Register : IR) i Smmes195udoyadida snetnsal

mouen moth liadugunisuaama
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aa sy . aa sdg Yo Y o

- S9mmesdoyn (Data Register : DR) 1S imansn 1S udoyaningunsainieuen
& v [ ar v ° o ° 9/ ad 9 A o 9 9 v @
wemeneaas ldamihwanuimimihinudeyauaaswa nSovhdeyaluadddnys
AN luusuuddnys

- usuiudeyauaaina (Display Data RAM : DDRAM) dlumiizsanusuisuih

) = aa % o o ¥ e
ninudeyafinInniIaees DR Aniugueziiideyalu DDRAM filiilaa151 (Look
o o 4:{ * o 8 o o 4 o Ao

up-table) voed8nYINY I3 lunuseanuiisenuazusufuddnys  eth liuaasisgn
LETAIHD

- 5OUNVATOAYS (Character General ROM : CGROM) lumizsanuirseni 14ify
JoyaridnynIedydnudnmunsngiusen liliiduaawa’ld vuia 7200 i Tavazgn
81UA2A 109903011 DDRAM

S o o (] ° ~

- usMAUAIBNYS (Character Generater : CGRAM) Huvihennuiwsuilfify
W li'd Q‘ = é‘ 1 I 4 o 1 ~
onusiimsadenmarduulng - lunsdiiddouslu cGrRoM limesme fvuia 512

Y
Ia ms@eunazaseua 9 IdeuReady CGROM fie 1vudoyanslu DDRAM
UA2IAINILAUILUIB M 1N CGRAM 104
1 o o PR o o Y o
- uwan BUSY dudauivhmibhfudsaonugmsiaivesdanivaulielnsalne
' v y

ueNNIIUd  fansunuwseniisssudeyansemamsell  Antuneumsdideyansem
v b4
dandeRanuguAsInsvde AN v suwan BUSY tiidunou
2.3.3 Tuga LCD 4114 16 629083 1 45590

dmsuluga LeD honmnldulassouduildiuuun 16 dsnus 1 ussvia iles

910519190 1140 wazidlu Tuga LCD Wil lassaduiiuinasgu

21 1 : GND

a1 2:+V

211 3 : Brightness U5uAMudd1e
214 : RS

215 : RIW

16:E

21 7-14 : DO-D7

31 2.9 gulsawazmsdaanluga LCD



Yy v
Tuga LCD v 16 x 1 Jdeldnundu 14 a1 Inmsdawndegd  dmsuse

Y
AzDIAMINNIUYDIADL YA
[ o
Vss (¥11) ABNI A
b4
' o
vdd(¥12)  aplWides + 5 Taaa
Vo (¥13) FudunniuussiuivedSuanuduvesmsuansa
RS (¥14) Hurrdunn IFlumsusnstiavesdoyanimsiseuanaluvne
a’/’ v ‘]:j o ) o v A o =} £y o v aa -4 9 ay "
i Pdlusdsdmiusimnes R niodludeyadmiuitmans DR Taodriidu ‘0° Jo

A ﬂo& 5 ;‘]:j .99 ¥ A o Td_ly o w
WAV U LA IWIWLU 1 "’Uﬂiﬂﬁﬂﬁﬂﬂ”ﬁﬂgl uﬂl@gaﬁTﬂﬁUﬂ'ﬁLLﬁﬂQNﬂ

U

€6 99
0

RW (115)  undldidenmssunsadoutoyany LD iy “0” Wuns

o Y 9 Y (49 )) v £
fmualfifioudeya duilu “1” wilumsenidoya
E (97 6) Duvidunda LeD Wvinam

DO-D7 (11 7— 31 14) Wit Iiiumsdmivesdoyaszyie LCD nuginsainiy

UDNYUIA 8 TA

Ll "1 ql
VoL ATULDALATA assrifiaAuom ey gLZ
GND— > 745
osC1%—%> 37 °§ h 4
= A3 :
os2— % -z = 7 q
Fledsl 8 ¥ > ah LA
g g oG 5
8.« 5 DD RAM 4 '8 |16 E‘ 16
RS—— QN p e £ 2 vy v & |- Ewcom{oms
R/W ——» ‘é , e 800 X 8 Uin ‘é ':': = .
E—p 2 | BN iz s
E & 22| Le -
» 5 | 8 4 R
pe4057 <2l € 18| TSy 7 e e
> 5 byl & 7 8 SR
4 = 2 y v ¥ 7 ‘v B
DBO-DB3 4—-—>| € A s
b=} " ﬁ 2
«w c = Za
e CG RAM CG ROM a c
=} b5
Py - g
512 Uum 7200 U = "cj
40 < |40 .
g <> 2 [=> SEG1-SEG40
- =
Z =
[
Busy E
5 Vi flag 5 5 40 .
i S| V2—— v
z
TV > ‘ 2395ulR3taua > an .
22 ) va FUrRIBEATIAY > Idasamnei 40 dn >0
g —> Wutoyaaunsy
- V5 —p

U7 2.10 Taezunsumavinuveslugauuudnusy
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2.3.4 Midanduanluga LCD

msFoufdadudimugy wiveunhdesimuali RS uaz v R/W iy ‘0’

Y a o Y o <
ud@sumdeny 1y Tasdrdeningu LCD

Addad 10 fdsde

1. rdundesadueadina (Clear Display)
9y

fidoyasmduiiu o1 dumdenlddoudoyadositemie space 111114 DDRAM

p=1

n’/’ @ < a Jo w dy o o 4
YNHUA LﬂJ@ﬂ?ﬂ?UﬂﬁJL@ﬂ‘Tfﬂ?ﬂﬂ?ﬁdu WNNINMHUUALBAATTUDI DDRAM L‘ﬁu 0 19

€99
1

s o 1o ' v Y a Y
m)ﬁfuzﬂau'lﬂagwmz,mmcmﬂqmmﬂmmﬂewaumwﬂm I’/D °1mflu

2. 189 return home

o a o o a [ y o " A
Fosdmualita 1 vesdeyadiu “1” Wuddilhineswesndenlddumim
1 9 13 v oA
atdugAvBIIBITAING UAdEYAUUTB YL lunfasuILas

o & A ¥
3. ﬂ']ﬂ'\‘llﬁi’)ﬂiﬂﬂﬂﬂﬁﬁﬂu‘llﬂi:l‘a (Entry mode Set)

= a 9 o W w dy
UIDLBYIAVDIVBYANTIAIY

Jafi7 | daie | vens | den4 | daR3 Jai 2 Ja 1 407 0
0 0 0 0 0 1 /D S

a a d' o s é'l p=1 9 FY

fin s WudeilFlumsimusdnunzvesmsiaaiva Weilmsteudoya dmn
a .99 A& a g t a 8 o v A te o 9 a
fa s 10 “1” domadoyalmivuseudama AIADIELDIIZBINLN IARIBNEITOIAIAY

[ [ a ::(y 4 a [N.Y] 4 4

szxgnduTmedhe uadiiatidhy “o” Weadoynlmidunesimeseziaoulinenie

a N, ° v A a A v 9/ 9 o 9

da vp dudanldlumsfiruah Weolsunieomwdeyauariliueamsaues

A 4 4 4 Yy a ;‘{] 66,99 A

DDRAM iindiunisanasnileamse lasdidatiiiu “1” uoainsadyos DDRAM 9z
v
Ju uaduilu o’ AwpamsTazanas

4. MAINIVAUMILUAAIND

a a v o & wi A
ui'mazLﬂﬂﬂmngﬂllijﬂﬂlauﬂﬂ'lﬁ\?ﬂqu

6 | Jans | dana | Uen3 fiaf 2 fiah 1 199 0

=h.

a a a
uan 7 ue

0 0 0 0 1 D ~ C B

TRt
1

14
fia D Wawaumadadavesseudama Tnodiiailiiu wiilunsidase

wasawa uadudu ‘o’ sdlunsiaveuaasma




ANAId NIZAOHINAIAIANTZ U
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a ;) £ Jd J Y a ayﬂ 6.9 ) -4
ua C “l%m‘uaummﬁmmmaiwamu%mmmwa Iﬂﬂfﬂ‘ﬂﬂul H o1 WD
J 'y ¢ 9 [ 4 4
LD I UUIDLUTAIND Ltﬂﬂ"ll‘ﬂu 0 %ZLﬁuﬂ"lS'hJLLﬁ'ﬂQLﬂEﬁL"ﬁU‘S
a 9 a 4 J ¥ [A9% ) o -4 a
YA B 1‘1)'?1'3‘U?]Nﬂ13ﬂ53W5U‘lJE]\3LﬂE)‘SL“1f?JS m!:flu 17 IABILEDIICNISWIY

5. fademuaumstiounesesuas doyaAdnys

. L d
ez Boaglunuvemidnedl

Jan7 | denie | TN S Jan 4 9a9 3 Jah 2 a9 1 1890
0 0 0 1 S/C R/L * ¥

' b 4
MIAIUANMIIADUINBT YRS YBeA I NE TUNBARHATHBgI UM IMuala S/C

X iy
uaz R/L Feemnsnagyl e

S/C R/L - NYMZNIS@IY Joyamd
0 0 Aounes s 11nade 10H-13H
A P
0 | Aeuno SIS 1nieun 14H-17H
1 0 Aaudnys luu lnese 18H-1BH
d‘ Qs : S
1 ] Housnys vy ldneun 1C-1FH

6. ardamruaafFuUMINIIY

' 9
UswazBeagiunuiidensi

Jan7 | dene | UaN5 4o 4 a9 3 Jan 2 Jan 1 189 0
0 0 1 DL N F * *

a o [ a iq 9a 1 LR a o <

fin DL Wimuaimwmianldaadedeiudoya Taodrdaidu “17 azduns
a ’ a v 9 .9 ‘i‘_l a 1 a
Aasouny 8 Ua uaautiu <0” swlumsaadeuuy 4 U

£ 4

Sa N S muasanussnavesmsuaasa Taedidaidu <07 wdumsuans

wa 1 ussia uadudlu 17 wdumsuaasranuy 2 5N
i v

Sa F 1denanuazdoavesdsnusinsuaaiwa lasainaidu €07 iy

msuerasnauuy 5x7 90 uad iy 17 szflumsuaasmauuy 5x10 99

7. A nueARIA Y8 CGRAM

46202
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iiadpamsfmuaLpansaves CGRAM deafmualita 7 @ <07 da 6 iy
“1” dudn 6 TaTimAeauaad oA AN TUBI CGRAM 1zdesmmsfmuualeansd
é}iﬂﬁngf:ﬁ@uﬁ%3’0'11114%"8@811%639‘?111?{ CGRAM Tag 1oansayad CGRAM 8g5znIN
00H — 3FH

8. MAUNBNIBAAIAUBI DDRAM

THlumsidonueniasaves DDRAM Aaufiaziniserunie@oudeya lag a 7

b]

Fouthy 17 wnzdoyndn 7 dafimdezifiusueaasayss DDRAM Fueaaseueg
DDRAM 9¢8¢)5¢1 319 8CH — OFFH et snaunonnsadEuRUMs Avuado i oe
N 20 Taodrdafidiu “0” uennsaves DDRAM 9ogssyine SOH-0CEH uaduiiu ‘1’
LLOALAS T Y4 DDRAM 123 2 9290 8CH-87H Lin 0COH-0CTH

9. s 1uunan BUSY uaziealase

v ]
Y & a A a A a

Uan 7 | 1ah 6 1907 5 10 4 1189 3 e 2 a9 1 199 0

BF A A A A A A A

v v 3/
dudidanldeausan BUsY BF) Taounaniisziiudauenaaiuzvesdiniy
v Y A o w A "y a €6 99 Y Y]
au LCD TmiounazTudeyavselidmnda BF W “0” uansiidaniugy LCD niow
[ 3/ A ) n'/ v 9 cF. N v dyw -7 ]
Sudeyaniomde uaduiiu “1” uaasiwaziidnaugy LCD dvaglunsguiumamoly
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22 2.18
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48 4.85
50 497
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M gamagiiluseumzd Qmﬁgﬁﬁv’fmmimmu
13.00 32 31
13.30 32 31
14.00 31 31
14.30 31 31
15.00 31 31
15.30 30 31
16.00 30 31
16.30 30 31
17.00 20 31
17.30 28 31

Show graph Temperature / day
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PORTA  EQU
PORTB  EQU
PORTC  EQU
P _CON  EQU
CODE EQU
HI DAY EQU
LO DAY EQU
HI MONTH EQU
LO_MONTH EQU
HI_YEAR EQU
LO_YEAR EQU
HI_HOUR EQU
LO_HOUR EQU
HI MIN EQU
LO_MIN EQU
HI SEC EQU
LO_SEC EQU
HI TEMP EQU
LO_TEMP EQU
NUM EQU
QUAN EQU
HI_REFHOURL EQU
LO_REFHOURL EQU
HI REFMIN1 EQU
LO REFMIN1 EQU
HI_REFHOUR2 EQU
LO_REFHOUR2 EQU
HI_REFMIN2 EQU
LO REFMIN2 EQU
HI REFHOUR3 EQU
LO_REFHOUR3 EQU
HI REFMIN3 EQU
LO_REFMIN3 EQU
BCD_HOUR EQU

BCD_MIN EQU
BCD SEC EQU
BCD DAY EQU

BCD MONTH - EQU
BCD_YEAR EQU
HEX_TEMP EQU
HEX_NUM EQU
HEX_QUAN
BCD_HI_ RFHOURL
BCD_LO_ RFHOURL
BCD_HI RFHOUR2
BCD_LO_RFHOUR2
BCD HI_ RFHOUR3
BCD_LO_RFHOUR3
BCD_HI RFMIN1
BCD_LO_RFMINI
BCD HI RFMIN2
BCD_LO_REFMIN2
BCD HI RFMIN3
BCD LO RFMIN3

DATE

MONTH EQU
YEAR EQU
HOURS EQU
SECONDS EQU

MINUTES EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

0000h
0100h
0200h
0300h
0030H
0031H
0032H
0033H
0034H
0035H
0036H
0037H
0038H
0039H
003AH
003BH
003CH
003DH
003EH
003FH
0040H
0041H
0042H
0043H
0044H
0045H
0046H
0047H
0048H
0049H
0042H
004BH
004CH
004DH
004EH
004FH
0050H
0051H
0052H
0053H
0054H
0055H
0056H
0057H
0058H
0059H
005AH
005BH
005CH
005DH
005EH
005FH
0060H
0061H
0062H
0063H
0064H
0065H
0066H
0067H
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65

70

75

80

85

90

95

100

105

110

115

120

DAY
CODE1

SCL

SDA

FLAG
I2C_ACK
CHECK_STATE
RTC_ID
I2C_ADDR
I2C_DATA
CONTROL

SET TEMP
REAL TEMP
ODD_EVEN
TIME ON

RECEIVE:

FIN INTR:

BEGIN:

SERIAL:

CH READY:

EQU 0068H
EQU 0069H
EQU P2.2
EQU P2.3
EQU 002FH
BIT FLAG.0
BIT FLAG.1
EQU 11010000B
EQU 006BH
EQU 006CH
EQU 006DH
EQU 006EH
EQU 006FH
EQU 0070H
EQU 0071H
ORG 0000H
SJMP BEGIN
ORG 0023H
PUSH PSW
JB RI,RECEIVE
CLR it
SJMP FIN INTR
Mov A, SBUF
MoV CODE1, A
MOV RO, #CODE1
CJINE @RO, #4CH, FIN INTR
LCALL LOAD DATA
POP PSW
RETI
acall delay 10ms
acall delay 10ms
acall delay 10ms
mov dptr, #p_con
mov a, #82h
mMovx @dptr, a
MOV A, #0FFH
MOV DPTR, #PORTC
MOVX @DPTR, A
ACALL  DELAY 1S
MOV A, #00H
MOVX @DPTR,A
MOV SCON, #01010010B
MOV A, PCON
CLR BECET
MOV PCON, A
MOV TMOD, #20H
MOV TH1, #-3
SETB TR1
JNB RI,CH_READY
CLR RI

;RTC SLAVE ADDRESS

;SELECT MODE1

;SELECT TIMERI1
; SELECT BUAD RATE
; SET MODE WORK

; CHECK INPUT
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125

130

135

140

145

150

155

160

165

170

175

SEND DMY:

SEND HMS:

SEND TEMP:

SEND_NUM:

SEND QUAN':

SEND RHM:

SEND DMY1:

REC_DAY1:

REC_DAY2:

REC_MONTH1:

H

REC_MONTH2:

H

REC_YEAR1:

REC_YEARZ:

MOV
MOV
MOV

CJINE
CALL
SJMP
CJINE
CALL
SJIMP
CJINE
CALL
SJMP
CJINE
CALL
SJMP
CJINE
CALL
SJMP
CJINE
CALL
LJMP

JNB
CLR
MOV
MOV
JNB
CLR
MOV
MOV
MOV
JNB
CLR
MOV
MOV
MOV

CLR
MOV
MOV
MOV
JNB

CLR
MOV
MOV
MoV
JNB
CLR
MOV
MOV
MOV
JNB
CLR
MOV
MOV
MOV
RET

A, SBUF
RO, #CODE
@RO, A

@RO, #41H, SEND HMS
SEND DMY1

CH_READY

@RO, #42H, SEND TEMP
SEND_HMS1

CH_READY

@RO, #43H, SEND_NUM
SEND_TEMP1
CH_READY

@RO, #44H, SEND_QUAN
SEND_NUM1

CH READY

@RO, #45H, SEND_RHM
SEND_QUAN1
CH_READY

@RO, #46H, CH_READY
SEND_ RHM1

ADJ HOUR

TT,SEND DMY1
TI

A, #61H
SBUF, &
RI,REC DAYl
RI

A, SBUF

RO, #HI DAY
@RO, A
RI,REC DAY2
RI

A, SBUF

RO, #1L0_ DAY
GRO, A

RT, REC MONTH1

RI
A, SBUE
RO, #HI_MONTH
@RO, A
RI, REC_MONTH2

RI
A, SBUF

RO, #LO_MONTH
@RO, A
RI,REC_YEAR1
RI

A, SBUF

RO, #HI YEAR
@RO, A
RI,REC_YEAR2
RI

A, SBUF

RO, #LO_YEAR
@RO, A

;'A' HMS
;'B' DMY
;'C' QUAN
;'D' TEMP
;"B ONUM
;"F' REFHM

i L
;a

;RECIEVE REAL DAY

;RECIEVE REAL MONT

;RECIEVE REAL MONT

;RECIEVE REAL YEAR
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180

185

190

195

200

205

210

215

220

225

230

235

SEND_HMS1:

REC_HOURI :

REC_HOURZ2:

REC_MIN1:

REC_MIN2:

REC. SECL:

REC_SEC2:

SEND_TEMP1:

REC_TEMP1:

REC_TEMP2:

SEND_NUM1 :

REC_NUM:

JNB
CLR
MOV
MOV

CLR
MOV
MOV
MOV
JNB
CLR
MOV
MOV
MOV

CLR
MOV
MOV
MOV

CLR
MOV
MOV
MOV
JNB
CLR
MOV
MOV
MOV
JNB
CLR
MOV
MOV
MOV
RET

JNB
CLR
MOV
MOV
JNB
CLR
MOV
MOV
MOV
JNB
CLR
MOV
MOV
MOV
RET

JNB
CLR
MOV
MOV

CLR
MOV

TI,SEND HMS1
T

A, #62H
SBUF, A
RI,REC_HOURI
RI

A, SBUF

RO, #HI_HOUR
@RO, A
RI,REC_HOUR2
RI

A, SBUF

RO, #10_ HOUR
@RO, A

RI, REC MIN1
RI

A, SBUF

RO, #HI MIN
@RO, A

RI, REC_MIN2
RI

A, SBUF

RO, #1L0_MIN
@RO, A
RI,REC SECI
RI

A, SBUF

RO, #HI SEC
@RO, A

RI, REC_SEC2
RI

A, SBUF

RO, #LO.SEC
@RO, A

TI,SEND TEMPI1

TI
A, #63H
SBUF, A
RI,REC_TEMP1
RI

A, SBUF

RO, #HI TEMP
@RO, A
RI,REC TEMP2
RI -

A, SBUF

RO, #LO_TEMP
@RO, A

TI, SEND NUMI1
TT

A, #64H
SBUF, A
RI,REC_NUM
RI

A, SBUF

;'bV

;RECIEVE REAL HCUR

; RECIEVE REAL MIN

7RECIEVE _REAT, SEC

’.lcl

;RECIEVE REF TEMP

;'dl

;RECEIVE NUM
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240

245

250

255

260

265

270

275

280

285

290

295

SEND_QUAN1:

REC_QUAN1:

SEND_RHMI:

REC_REFH11:

REC REFH12:

REC REFM11:

REC_REFM12:

CH RHMI:

REC_REFH21:

REC REFH22:

REC_REFM21:

REC_REFM22:

MOV
MOV
RET

JNB
CLR
MOV
MOV
JNB
CLR
MOV
MOV
MOV
RET

JNB
CLR
MOV
MOV
JNB
CLR
MOV
MOV
MOV
JNB
CLR
MOV
MOV
MOV
JNB
CLR
MOV
MOV
MOV
JNB
CLR
MOV
MOV
MOV

MOV
CJNE
SJIMP

JNB
CLR
MOV
MOV
MOV
JNB
CLR
MOV
MOV
MOV
JNB
CLR
MOV
MOV
MOV
JNB

RO, #NUM
@RO,A

TT, SEND QUAN1
TI

R, #65H
SBUF, A

RI, REC_QUAN1
RI

A, SBUF

RO, #QUAN
RO, A

TI,SEND RHMI1
TI

A, #66H

SBUF, A

RI, REC_REFH11
RI

A, SBUF

RO, #HI REFHOUR1
@RO, A
RI,REC_REFH12
RI

A, SBUF

RO, #L0_REFHOUR1
@RO, A
RI,REC_REFMI11
RI

A, SBUF

RO, #HI REFMIN1
@RO, A

RI,REC REFM12
RI

A, SBUF

RO, #LO REFMIN1
@RO, A

RO, #NUM
@RO, #31H, REC REFH21
FIN RHM

RI, REC_REFH21
RI

A, SBUF

RO, #HI REFHOUR2
@RO, A
RI,REC_REFH22
RI

A, SBUF

RO, #LO REFHOUR2
@RO, A
RI,REC_REFM21
RT

A, SBUF

RO, #HI REFMIN2
@RO,A
RI,REC_REFM22

o Vit
7 e

;RECIEVE REAL SEC

;lf'

;RECIEVE REF HOUR1

;RECIEVE REF MINI

;RECIEVE REF HOURZ2

;RECIEVE REF MIN2
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;RECIEVE REF HOUR3

;RECIEVE REF MIN3

|
|
Il
Il

CLR RI
300 MOV A, SBUF
MOV RO, #LO REFMIN2
MOV €RO, A
CH RHM2: MOV RO, #NUM
305 CJINE @RO, #32H, REC_REFH31
SJMP FIN RHM
REC_REFH31: JNB RI,REC REFH31
CLR RI
310 MOV A, SBUF
MOV RO, #HI REFHOUR3
MOV @RO, A
REC_REFH32: JNB RI,REC REFH32
CLR RI I
315 MOV A, SBUF
MOV RO, #LO REFHOUR3
MOV @RO, A
REC_REFM31: JNB RI,REC REEFM31
CLR RI
320 MOV A, SBUF
MOV RO, #HI REFMIN3
MOV @RO,A
REC_REFM32: JNB RI,REC REFM32
CLR RI =
325 MOV A, SBUFE
MOV RO, #LO REFMIN3
MOV @RO, A
FIN RHM RET
330 k === el L X2 L AU ST == ==15 =2
ADJ_HOUR: MOV A,HI_HOUR
SUBB A, #30H
SWAP A
335 MOV BCD HOUR, A
MOV A, LO_HOUR
SUBB A, #30H
MOV R1, #BCD_HOUR
ORL A, GR1
340 MOV BCD_HOUR, A
ADJ MIN: MOV A,HI MIN
N SUBB A, #30H
SWAP A
345 MOV BCD_MIN, A
MOV A,LO_MIN
SUBB A, #30H
MOV R1, #BCD MIN
ORL A, @R1
350 MOV BCD_MIN, A
ADJ SEC: MOV A,HI_SEC
N SUBB A, #30H
355 SWAP A
MOV BCD_SEC,A
MOV A,LO_SEC
SUBB A, #30H
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360

365

370

375

380

385

390

395

400

405

410

415

ADJ DAY:

ADJ MONTH:

ADJ YEAR:

ADJ TEMP:

ADJ_NUM:

ADJ_QUAN:

BCD_RFTIME:

MOV R1, #BCD_SEC
ORL A, @R1
MOV BCD_SEC, A
MoV A, HI_DAY
SUBB A, #30H
SWAP A
MOV BCD DAY, A
MOV A,LO DAY
SUBB A, #30H
MOV R1, #BCD DAY
ORL A, @R1
MOV BCD_DAY, A
MOV A,HI_MONTH
SUBB A, #30H
SWAP - A
MOV BCD MONTH, A
MOV A,LO MONTH
SUBB - A, #30H
MOV R1, #BCD MONTH
ORL A, @R1
MOV BCD_MONTH, A
MOV A,HI_YEAR
SUBB A, #30H
SWAP A
MOV BCD_ YEAR, A
MOV A, L0 _YEAR
SUBB A, #30H
MOV, R1, #BCD YEAR
ORL A, @R1
MOV BCD YEAR, A
MOV A, HI TEMP
SUBB A, #30H
MOV B, #10
MUL AB
MOV HEX TEMP,A
MOV A,LO_TEMP
SUBB A, #30H
MOV RO, #HEX TEMP
ADD A, GRO
MOV HEX TEMP, A
MOV A, NUM

SUBB A, #30H
MOV HEX_NUM, A
MOV A, QUAN ;ADJUST QUAN
SUBB A, #30H
MOV HEX QUAN, A

MOV A,HI REFHOUR1 ;ADJUST REFTIME
SUBB A, #30H
MOV BCD HI RFHOURI,A
MOV A, L0 _REFHOUR1

SUBB A, #30H
MOV BCD_LO_RFHOURL, A
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420

425

430

435

440

445

450

455

460

465

470

475

RFTIMEL1:

RETIMEZ2:

TO_RTC:

MOV
SUBB
MOV

MOV
SUBB
MOV

MOV
CJINE
SJMP

MOV
SUBB
MOV

MOV
SUBB
MoV
MOV
SUBB
MOV
MOV
SUBB
MOV

MOV
CJNE
SJMP

MOV
SUBB
MOV

MOV
SUBB
MOV
MOV
SUBB
MOV
MOV
SUBB
MOV

CLR

MOV

ACALL

B, HI REFMIN1
A, #30H
BCD _HI_RFMINI,A

A,LO_REFMINI
A, #30H
BCD LO_RFMINL,A

RO, #HEX NUM
GRO, 401H, RFTIME1
TO_RTC

A, HI REFHOUR2
A, #30H
BCD HI_RFHOUR2,A

2, LO_REFHOUR2

A, #30H

BCD_LO RFHOURZ2,A
A,HI REFMIN2

A, #30H

BCD_HI RFMIN2,A
A, L0 REFMIN?

B, #30H

BCD. LO_RFMIN2,A

RO, #HEX NUM
@RO, #02H, RETIME2
TO RTC

A, HI REFHOUR3
A, #30H
BCD_HI_RFHOUR3, A

A, LO_REFHOUR3
A, #30H
BCD LO RFHOUR3,A

A,HI REFMIN3
A, #30H

BCD HI RFMIN3,A
A,LO REFMIN3

A, #30H

BCD LO RFMIN3,A

CHECK_STATE

SECONDS, BCD SEC

MOV MINUTES, BCD MIN
MOV HOURS, BCD HOUR
MOV DATE, BCD DAY
MOV MONTH, BCD_MONTH
MOV YEAR, BCD YEAR
RTC_WR B

; SECOND

;MINUT

;HOUR
; DATE
;MONTH
;YEAR
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480

485

490

495

500

505

510

515

520

525

530

H 3

N

MAIN: SETB
SETB

EA
ES ;ENABLE INTERRUPT SERI

START CON: MOV

DPTR, #PORTB

MOVX A, @DPTR

MOV B, #100

MUL AB

MOV A,B

ANL A, $00000001B

JNZ 0 E

MOV ODD_EVEN, #

JMP RESULT
0 E: MOV ODD_EVEN, #1
RESULT : MOV A,B

MOV B, #2

DIV AB

MOV REAL_TEMP, A

MOV RO, 4REAL, TEMP

MOV A, @RO

MOV RO, #HEX TEMP

CLR C

SUBB A, @RO

Jc OFFSWITCH
ONSWITCH: MOV DPTR, #PORTA

MOV A, #OFFH

MOVX @DPTR, A

- LJMP TIME
OFFSWITCH: = MOV DPTR, #PORTA

MOV A, #00H

MOVX @DPTR, A

MOV RO, #REAL_TEMP

MOV A, @RO

MOV RO, #SET TEMP
=== TIME = ===;
TIME: ACALL  RTC RD

JNB CHECK_STATE, LOAD TIME

LJMP TURN OFF

LOAD TIME: NOP
FOR_TURN_ OFF:MOV
CJINE
LJMP

NEXT TIME1l: MOV

R1, #HEX NUM
@R1, #0,NEXT TIMEL
FINISH

A, HOURS
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ANL A,#00110000B
SWAP A
CJINE A,BCD _HI RFHOURI, SKIP1

540 MOV A, HOURS
ANL A,#00001111B
CJINE A,BCD_LO RFHOURI, SKIP1

MOV A,MINUTES
545 ANL A,#01110000B
SWAP A

CJINE A,BCD HI RFMINI1,SKIP1

MOV A,MINUTES
550 ANL A,#00001111B
CJINE A,BCD_LO RFMINI1, SKIP1

MOV A, SECONDS
ANL A,#01111111B
555 CJINE A, #0,SKIP1

SETB CHECK STATE

MOV A, #OFFH

560 MOV DPTR, #PORTC
MOVX @DPTR, A
JMP FINISH

SKIP1: MOV R1, #HEX NUM

565 CJINE @R1, #1,NEXT TIME2

LJuP FINISH
NEXT TIME2: MOV A, HOURS

ANL 2, #00110000B

570 SWAP A
MOV A,BCD HI RFHOUR2,SKIP2
MOV A, HOURS
ANL A, #00001111B

575 CJNE - A,BCD_LO RFHOUR2, SKIP2
MOV A, MINUTES
ANL A, #01110000B
SWAP A

580 MOV A,BCD_HI RFMIN2,SKIP2
MOV A,MINUTES
ANL A, #00001111B
MOV A,BCD_LO RFMIN2, SKIP2

585 '
MOV A, SECONDS
ANL A, #01111111B
CINE A, #0,SKIP2

590 SETB CHECK STATE
MOV DPTR, #PORTC
MOV A, #0FFH
MOVX @DPTR, A
JMP FINISH

595
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SKIP2: MOV R1, #HEX NUM
CJINE @R1, #2,NEXT TIME3
LJMP FINISH

600 NEXT TIME3: MOV A, HOURS
ANL A, #00110000B
SWAP A

CINE  A,BCD _HI RFHOUR3, FINISH

605 MOV A, HOURS
ANL A,#00001111B
CJINE A,BCD_LO RFHOUR3, FINISH
MOV A,MINUTES
610 ANL A,#01110000B
SWAP A

CJINE A,BCD_HI RFMIN3, FINISH

MOV 2, MINUTES
615 ANL A, #00001111B
CIJNE ~ A,BCD LO REMIN3,FINISH
MOV A, SECONDS
ANL A, #01111111B
620 CINE A, #0, FINISH
SETB CHECK STATE
MOV DPTR, #PORTC
MOV A, #0FFH
625 MOVX @DPTR, A
FINISH: LJMP START CON
630 TURN OFF: MOV RO, #HEX QUAN
CINE €RO, #1, FOURTY
MOV TIME ON, #2
JMP COMPARE
635 FOURTY : CJINE @RO, #2, FIFTY
MOV TIME ON, #4
JMP COMPARE
FIFTY: MOV TIME ON, #5
640
COMPARE: MOV A, SECONDS
ANL A,#01110000B
SWAP A
CJINE A, TIME ON, GOINGBACK
645 MOV DPTR, #PORTC
MOV A, #00H
MOVX @DPTR, A
CLR CHECK_STATE

650 GOINGBACK: LJMP START CON

RTC_WR: MOV 12C_ADDR, #RTC_ID
655 LCALL  I2C SLAVE
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660

665

670

680

690

695

700

705

710

715

RTC RD:

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

LCALL
RET

MOV

LCALL

MOV
LCALL

LCALL
MOV
LCALL

LCALL
MOV
LCALL

LCALL
MOV
LCALL

LCALL
MOV
LCALL

LCALL
MOV
LCALL

LCALL
MOV

I2C_DATA, #000H
I2C_DATA WR

I2C_DATA, SECONDS
I2C_DATA WR

I2C_DATA,MINUTES
I2C_DATA WR

I2C_DATA, HOURS
I2C_DATA WR

I2C DATR, DAY
I2C_DATA WR

I2C_DATA, DATE
I2C_DATA WR

I2C_ DATA,MONTH
I2C_DATA WR

12C DATA, YEAR
I2C_DATA WR

12C_DATA, CONTROL
I2C_DATA WR

12C_STOP

I2C ADDR, 4RTC_ID
I2C_SLAVE

I2C_DATA, #000H
I2C_DATA WR

RTC_RD1
SECONDS, I2C_DATA
I2C NACK BIT

RTC RD1
MINUTES, I2C_DATA
I2C_NACK BIT

RTC_RD1
HOURS, I2C_DATA
I2C_NACK BIT

RTC_RD1
DAY, I2C_DATA
I2C_NACK BIT

RTC_RD1
DATE, I2C_DATA
I2C_NACK BIT

RTC_RD1
MONTH, I2C_DATA
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720

725

730

735

740

745

750

755

760

765

770

775

LCALL

LCALL
MOV
LCALL

LCALL
MOV
LCALL

LCALL
RET

RTC RDI: MOV I2C
LCALL
LCALL
RET

I2C SLAVE: - PUSH
SETB
MOV
ACALL

MOV

I2C_SLAVE 1:RLC
MoV
ACALL
DJNZ

SETB
ACALL
SETB
ACALL
JB
CLR
I2C_SLAVE 2:CLR
POP ACC
RET

12C_DATA WR:PUSH
SETB
MOV
MOV

I2C_DATA WR_1:RLC
MOV

ACALL
DJINZ
SETB
ACALL
SETB
ACALL
JB
CLR
I2C_DATA WR_2:CLR
N POP
RET

I2C_DATA RD:PUSH
CLR

I2C_NACK BIT

RTC_RD1
YEAR, I2C_DATA
I2C_NACK BIT

RTC_RD1
CONTROL, I2C_DATA
I2C_NACK BIT

I2C_STOP

_ADDR, #RTC_ID+1
I2C_SLAVE
I2C_DATA RD

ACC
I2C ACK

A, 12C_ADDR
I2C_START

R5,#008

A

SDA, C

I2C CLK

R5, T2C SLAVE 1

SDA

I2C DELAY

SCL

I2C_DELAY

SDA, I2C_SLAVE 2
I2C_ACK

SCL

ACC
I2C_ACK

A, 12C DATA
RS, #008

A

SDA, C

I2C_CLK

RS, T2C_DATA WR 1
SDA

I2C_DELAY

SCL

I2C_DELAY

SDA, I2C_DATA WR 2
I2C_ACK

SOL

ACC

ACC
A



Program control hardware

780

785

795

800

805

810

815

820

825

830

835

MOV
I2C_DATA RD_1:ACALL
SETB
ACALL
MOV
RLC
CLR
DJNZ

MOV

POP
RET

I2C_START: SETB
SETB
ACALL
CLR
ACALL
CLR
RET

WL SIPOP § CLR
ACALL
SETB
ACALL
SETB
RET

I2C CLK: ACALL
SETB
ACALL
CLR
RET

I2C NACK BIT:SETB
ACALL
ACALL
RET

I2C_DELAY: MOV
I2C_DELAY 1:NOP
NOP
DJINZ
RET

RS, #008H
I12C_DELAY

SCL

I2C_DELAY

C, SDA

A

SCL
R5,I2C_DATA RD 1

I2C_DATA,A

ACC

SCL
SDA
I2C. DELAY
SDA
I2C_DELAY
SCL

SDa
I2C DELAY
SCL
12C_DELAY
SDA

I2C_DELAY
SCL

I2C DELAY
SCL ™

SDA
I2C_DELAY
I2C_CLK

R6, #00CH

R6,I12C DELAY 1

LOAD DATA: MOV
MOV

SE_DATAl 1: JNB
CLR
MOVX
ACALL
MOV

SE_DATAl 2: JNB
CLR
MOVX
ACALL
MOV
INC

DPTR, #0000H ;LOAD DATA
R5, #07H
TI,SE_DATAl 1
1

A, @DPTR

HEX ASC 1
SBUF, A

TI,SE DATAl 2
T

A, @DPTR

HEX ASC 2
SBUF, A

DPTR
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840

845

850

855

860

865

870

875

880

HEX_ASC 1:

HEX ASC 2:

delay:
wait2:
waitl:

delay 1lOms:

DJINZ
RET

MOV
DIV
ADD
RET

MOV
MOV
DIV
MOV
MUL
MOV
MOV
SUBB
ADD
RET

mov
mov
djnz
djnz
JRici

delay 10ms_1:
delay 10ms 2:

delay 100ms:
delay 100ms

1

delay 100ms 2:

delay 1s:
delay 1s 1:

R5,SE_DATAl 1

B, #10
AB
A, #30H

R7,A
B, #10
AB

B, #10
AB
R6,A
A,R7
A,R6
A, #30H

ré6, #02h

r7,#0ffh
PiPua i ol
ré,wait2

mov r7,#010

nov ro6, #0e6h

nop

nop

djnz r6,delay 10ms 2
djnz r7,delay 10ms_1
et

mov r7,#100

mov r6, #0e6h

nop

nop

djnz ro,delay 100ms 2
djnz r7,delay 100ms_1
ret

mov r5,#100

acall delay 10ms
djnz r5,delay 1s 1
ret’ -

end

;REAL VALUE

+DEC*10
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Form1
Option Explicit

Public ChooseTime As Integer

Private Sub Next_Click()

If Option4.Value = True Then
ChooseTime = 1

- Elself Option5.Value = True Then
ChooseTime =2

Elself Option6.Value = True Then
ChooseTime = 3

End If

Foﬁn2.Show

End Sub

Private Sub Timer1_Timer()
ShowDate.Caption = Date

ShowTime.Caption = Time

End Sub

Form2

Option Explicit

Private Sub Command1_Click()
Form4.Show

End Sub

Private Sub Form_Load()

Hour1.Text = Format(Hour1.Text, "hh:mm®)
Hour2.Text = Format(Hour2.Text, *hh:mm®)
Hour3.Text = Format(Hour3.Text, *hh:mm")
If Form1.0Option4.Value = True Then



Label2.Caption = "Feed water 1 time / day"
Label3.Caption = “1st time at"

Elself Form1.0ption5.Value = True Then
Label2.Caption = "Feed water 2 time / day"
Label3.Caption = "1st time at"
Label4.Caption = *2nd time at"

Elself Form1.0ption6.Value = True Then
Label2.Caption = “Feed water 3 time/ day"
Label3.Caption = "1st time at"
Label4.Caption = “2nd time at* .
LébelS.Caption ="3rd time at"

End If

End Sub

Form 3

Option Explicit

Private Sub Form_Load()

name4.Caption = Form1.NameOfPlant. Text
Templnput3.Caption = Form1.Templnput.Text

If Form1.0ption4.Value = True Then

frist4.Caption = “1st time at  * & Form2.Hour1.Text
TotleTime1.Caption = *1 time / day"

Elself Form1.0Option5.Value = True Then
frist4.Caption = "1st time at * & Form2.Hour1.Text
frist5.Caption = “2nd time at * & Form2.Hour2.Text
TotleTime1.Caption = "2 time / day"

Elself Form1.0ption6.Value = True Then
frist4.Caption = "1st time at " & Form2.Hour1.Text
frists.Caption = "2nd time at * & Form2.Hour2.Text
frist6.Caption = "3rd time at " & Form2.Hour3.Text
TotleTime1.Caption = "3 time / day"

End If



If Form1.0Option1.Value = True Then
ShowQuanOfWater.Caption = * 300 cc.*
Elself Form1.0ption2.Value = True Then
ShowQuanOfWater.Caption = * cc.*
Elself Form1.0ption3.Value = True Then
ShowQuanOfWater.Caption = * ¢cc.”
End If

End Sub

- Private Sub Timer1_Timer()
Dim TimeNow As String
ShowTime2.Caption = Format(Time, ‘hh:mm:ss”)
ShowDate2.Caption = Now
TimeNow = ShowTime2.Caption
If Form1.0ption4.Value = True Then
If ShowTime2.Caption > Form2.Hour1.Text Then
Label7.Caption = “Done"
Else: Label7.Caption = *Not yet*
End If
Elself Form1.0ption5.Value = True Then
If ShowTime2.Caption > Form2.Hour1 Text Then
Label7.Caption = "Dong"
Else: Label7.Caption = “Not yet"
End If
If ShowTime2.Caption > Form2.Hour2.Text Then
Label8.Caption = “Done"
Else: Label8.Caption = "Not yet'
End If '
Elself Form1.Option6.Value = True Then
If ShowTime2.Caption > Form2.Hour1 . Text Then
Label7.Caption = “Done"
Else: Label7.Caption = "Not yet"
End If
If ShowTime2.Caption > Form2.Hour2.Text Then



Label8.Caption = "Done"
Else: Label8.Caption = “Not yet"
End If
If ShowTime2.Caption > Form2.Hour3.Text Then
Label9.Caption ="Done"
Else: Label9.Caption = "Not yet"
End If
End If
End Sub

Private Sub Command1_Click()
Form7.Show

End Sub

Form 4

Option Explicit

Private ConfirmToSend As Variant
Private MyhouR As String
Private MyMin As String
Private Mysec As String
Private Myhour1 As String
Private Mymin1 As String
Private MySec1 As String
Private Mydate As Stn‘ng
Private Myyear As String
Private MyDate 1 As String
Private Mymonth As String
Private MyMonth1 As String
Public refHour1 As String
Public reMim 1 As Sring
Public refHourZ As String
Public refMin2 As String
Public refHour3 As String



Public refMin3 As String

Private Sub Form_Load()
MSComm1.Settings = *9600,n,8,1*
MSComm1.InputLen =0
MSComm1.CommPort = 1
MSComm1.InputMode = comInputModeText
MSComm1.RThreshold = 1
MSComm1.SThreshold = 1

If Not MSComm1.PortOpen Then
>MSComm1 .PortOpen = True
MsgBox (“Port just Open®)

Else: MsgBox ("Port Already Open®)
End If

End Sub

Private Sub MSComm1_OnCommy()

If MSComm1.CommEvent =2 And MSComm1.InBufferCount = 1 Then
ConfirToSend = MSComm1.Input
Label15.Caption = “ConfimToSend is * & ConfirnToSend
Call sub_pro

End If

End Sub

Private Sub sub_pro()

If ConfirmToSend = "a" Then
Call send_DMY

Elself ConfirmToSend = "b" Then
Call send_HMS

Elself ConfirmToSend ="c" Then
Call send_RefTemp

Elself ConfirmToSend = "d" Then
Call send_NumOffeed

Elself ConfirmToSend = “e" Then



Call send_QuanOfWater
Elself ConfimToSend = “f* Then
Call send_refHM
End If
End Sub

Private Sub SendDate_Click()
Dim Myday As String
Myday = Form1.ShowDate.Caption
MyDate1 = Day(Myday)
‘ I‘f’ MyDate1 = Hex(MyDate 1) Then
Mydate = "0" & MyDate 1
Else: Mydate = MyDate1
End If
MyMonth1 = Month(Myday)
If MyMonth1 = Hex(MyMonth1) Then
Mymonth = “0" & MyMonth1
Else: Mymonth = MyMonth 1
End If
Myyear = "02"
MSComm1.Output ="A"
Call MSComm1_OnComm
End Sub
Sub send_DMY()
Dim Day As String
~ Dim Month As String
Dim Year As String
Day = Mydate
Month = Mymonth
Year = Myyear
MSComm1.0utput = Day
MSComm1.Output = Month
MSComm1.Output = Year
Label2.Caption = "Send Date " & Mydate & “* & Mymonth & ** & Myyear



End Sub

Private Sub SendTime_Click()
Dim Mytime As String
Mytime = Form1 .ShowTime.Caption
Myhour1 = Hour(Mytime)
If Myhour1 = Hex(Myhour1) Then
MyhouR = *0" & Myhour1
Else: MyhouR = Myhour1
End If “
Mymim = Minute(Mytime)
If Mymin1 = Hex(Mymin1) Then
MyMin = *0" & Mymin1
Else: MyMin = Mymin 1
End If
MySec1 = Second(Mytime)
If MySec1 = Hex(MySec1) Then
Mysec = *0" & MySec1
Else: Mysec = MySec 1
End If
MSComm1.Output = *B*
Call MSComm1_OnComm
End Sub

Sub send_HMS()

Dim Hour As String

Hour = MyhouR & MyMin & Mysec

MSComm1.Output = Hour

Label4.Caption = "Send Time * & MyhouR & " & MyMin & *:* & Mysec
End Sub

Private Sub SendTemp_Click()
MSComm1.0utput =“C*
Call MSComm1_0OnComm



End Sub

Sub send_RefTemp()
Dim RefTemp As String
RefTemp = Form1.TemplInput.Text
MSComm1.Output = RefTemp
Label6.Caption = *Send Reftemp =" & RefTemp
End Sub

Private Sub SendNum_Click()
MSComm1 .Output ="D"

Call MSComm1_OnComm
End Sub

Sub send. NumOfFeed()

If Form1.0Option4.Value = True Then
MSComm1.Output = *1*
Label8.Caption = "Send num = 1"

Elself Form1.0Option5.Value = True Then
MSComm1.Output = *2*
Label8.Caption = "Send num = 2*

Elself Form1.0Option6.Value = True Then
MSComm1.Output = “3"
Label8.Caption = “Send num = 3"
End If

End Sub

Private Sub SendQuan_Click()
MSComm1.Output = "E"

Call MSComm1_OnComm
End Sub

Sub send_QuanOfWater()
If Form1.0Option1.Value = True Then



MSComm1.Qutput = *1"

Label10.Caption = “Send QuanOfWater = 1*
Elself Form1.0Option2.Value = True Then

MSComm1.Output = “2*

Label10.Caption = “Send QuanOfWater = 2"
Elself Form1.0ption3.Value = True Then

MSComm1.Output = 3"

Label10.Caption = “Send QuanOfWater = 3"
End If
End Sub

Private Sub SendRefTime_Click()
Dim Refhour11 As String, Refhour21 As String, Refhourd1 As String
Dim RefMin11 As String, RefMin21 As String, RefMin31 As String
If Form1.ChooseTime = 1 Then
Refhour11 = Hour(Form2.Hour1.Text)
 RefMin11 = Minute(Form2.Hour1.Text)
If Refhour11 = Hex(Refhour11) Then
refHour1 = 0" & Refhour11
Else: refHour1 = Refhour11
End If
If RefMin11 = Hex(RefMin11) Then
refMin1 = “0" & RefMin11
Else: refMin1 = RefMin11
End If
Elself Form1.ChooseTime = 2 Then
Refhour11 = Hour(Form2.Hour1.Text)
RefMin11 = Minute(Form2.Hour1.Text)
Refhour21 = Hour(Form2.Hour2.Text)
RefMin21 = Minute(Form2.Hour2.Text)
If Refhour11 = Hex(Refhour11) Then
refHour1 ="0" & Refhour11
Else: refHour1 = Refhour11

End If



If RefMin11 = Hex(RefMin11) Then

refMin1 = "0" & RefMin11

Else: refMin1 = RefMin11

End If

If Refhour21 = Hex(Refhour21) Then

refHour2 = "0" & Refhour21

Else: refHour2 = Refhour21

End If

If RefMin21 = Hex(RefMin21) Then

refMin2 = "0" & RefMin21

‘Else: refMin? = RefMin21

End If
Else
Refhour11 = Hour(Form2.Hour1 .Text)
RefMin11 = Minute(Form2.Hour1.Text)
Refhour21 = Hour(Form2.Hour2.Text)
RefMin21 = Minute(Form2.Hour2.Text)
Refhour31 = Hour(Form2.Hour3.Text)
"RefMind1 = Minute(Form2.Hourd Text)

If Refhour11 = Hex(Refhour11) Then

refHour1 = *0" & Refhour1 1

Else: refHour1 = Refhour11

End If

If RefMin11 = Hex(RefMin11) Then

refMin1 ="0" & RefMin11

Else: refMin1 = RefMin11

End If

If Refhour21 = Hex(Refhour21) Then

refHour2 = "0" & Refhour21

Else: refHour2 = Refhour21

End If

If RefMin21 = Hex(RefMin21) Then

refMin2 = *0" & RefMin21

Else: refMin2 = RefMin21



End If
If Refhour31 = Hex(Refhour31) Then
refHour3 = 0" & Refhour31
Else: refHour3 = Refhour31
End If
If RefMin31 = Hex(RefMin31) Then
refMin3 = "0" & RefMin31
Else: refMin3 = RefMin31
End If

End.If

" MSComm1 .Output = "F*

Call MSComm1_OnComm

End Sub

Sub send_refHM()

Dim RHM1 As String

Dim RHM2 As String

Dim RHM3 As String

RHM1 = refHour1 & refMin1

RHM2 = refHour2 & refMin2

RHM3 = refHour3 & refMin3

If Form1.ChooseTime = 1 Then
MSComm1.0utput = RHM1
Label12.Caption = "Send Reftemp1 =" & refHour1 & ":* & refMin1
Label16.Caption = “Already send all data”

Elself Form1.ChooseTime = 2 Then
MSComm1.0utput = RHM1
MSComm1.Output = RHM2
Label12.Caption = “Send Reftemp1 =* & refHour1 & "* & refMin1
Label13.Caption = *Send Reftemp2 =" & refHour2 & " & refMin2
Label16.Caption = "Already send all data"

Else
MSComm1.0utput = RHM1
MSComm1.Output = RHM?2
MSComm1.0Output = RHM3



Label12.Caption = "Send Reftemp1 =" & refHour1 & ":" & refMin1
Label13.Caption = “Send Reftemp2 = * & refHour?2 & “:* & refMin2
Label14.Caption = "Send Reftemp3 =" & refHour3 & *:" & refMin3
Label16.Caption = “Already send all data"

End If

End Sub

Private Sub Status_Click()
Form3.Show

End Sub

Form 5

Option Explicit

Private Sub Command1_Click()
Form1.Show

End Sub

Form 7

Option Explicit

Private DataPerDay As Variant

Private Hour(1 To 12) As String

Private Min(1 To 12) As String

Private tempy(1 To 12) As Integer

Private daty(1 To 12) As Integer

Private plot(1 To 12) As Integer

Private Day As String, Month As String, Year As String

Private FileName As String

Private Sub Load_Click()
Form4.MSComm1.Output = “L"
‘Label5.Caption = "Send " & Hex(Asc("L"))
If Form4.MSComm1.CommEvent = 2 And Form4.MSComm1.InBufferCount = 12 Then .

DataPerDay = Form4.MSComm 1.Input



Labeld.Caption = DataPerDay
End If
End Sub

Private Sub Browse_Click()

CommonDialog1.Filter = “All files ()" MText files" & "(*.txt)[*.txt"
CommonDialog1.ShowSave

NameTxt.Text = CommonDialog1.FileName

End Sub

* Private Sub save_Click()
Dim iNum As Integer
Dim FileName As String
Dim i As Integer
Day = Mid(DataPerDay, 1, 2)
Month = Mid(DataPerDay, 3, 2)
Year = Mid(DataPerDay, 5, 2)
Hour(1) = Mid(DataPerDay, 7, 2)
Min(1) = Mid(DataPerDay, 9, 2)
tempy(1) = Mid(DataPerDay, 11, 2)
Hour(2) = Mid(DataPerDay, 13, 2)
Min(2) = Mid(DataPerDay, 15, 2)
tempy(2) = Mid(DataPerDay, 17, 2)
Hour(3) = Mid(DataPerDay, 19, 2)
Min(3) = Mid(DataPerDay, 21, 2)
tempy(3) = Mid(DataPerDay, 23, 2)
Hour(4) = Mid(DataPerDay, 25, 2)
Min(4) = Mid(DataPerDay, 27, 2)
tempy(4) = Mid(DataPerDay, 29, 2)
Hour(5) = Mid(DataPerDay, 31, 2)
Min(5) = Mid(DataPerDay, 33, 2)
tempy(5) = Mid(DataPerDay, 35, 2)
Hour(6) = Mid(DataPerDay, 37, 2)
Min(6) = Mid(DataPerDay, 39, 2)



tempy(6) = Mid(DataPerDay, 41, 2)

Hour(7) = Mid(DataPerDay, 43, 2)

Min(7) = Mid(DataPerDay, 45, 2)

tempy(7) = Mid(DataPerDay, 47, 2)

Hour(8) = Mid(DataPerDay, 49, 2)

Min(8) = Mid(DataPerDay, 51, 2)

tempy(8) = Mid(DataPerDay, 53, 2)

Hour(9) = Mid(DataPerDay, 55, 2)

Min(8) = Mid(DataPerDay, 57, 2)

tempy(9) = Mid(DataPerDay, 59, 2)

Hour(10) = Mid(DataPerDay, 61, 2)

Min(10) = Mid(DataPerDay, 63, 2)

tempy(10) = Mid(DataPerDay, 65, 2)

Hour(11) = Mid(DataPerDay, 67, 2)

Min(11) = Mid(DataPerDay, 69, 2)

tempy(11) = Mid(DataPerDay, 71, 2)

Hour(12) = Mid(DataPerDay, 73, 2)

Min(12) = Mid(DataPerDay, 75, 2)

tempy(12) = Mid(DataPerDay, 77, 2)

Fori=1To 12

plot(i) = tempy(i)

Next i

Form8.Label1.Caption = “Temperature * & Day & “/* & Month & “/* & Year
iNum = FreeFile '
FileName = NameTxt.Text

Open FileName For Append As #Num

Print #iNum, DataPerDay

Print #iNum, *Temperature at * & Day & "/ & Month & “/* & Year
Print #iNum, Hour(1) & " & Min(1) &* * & tempy(1) & * Celcius"
Print #iNum, Hour(2) & “* & Min(2) & * * & tempy(2) & * Celcius"
Print #iNum, Hour(3) & ** & Min(3) & * * & tempy(3) & * Celcius*
Print #iNum, Hour(4) & " & Min(4) & " * & tempy(4) & " Celcius”
Print #iNum, Hour(5) & *:* & Min(6) & * * & tempy(5) & “ Celcius*
Print #iNum, Hour(6) & *:* & Min(6) & " " & tempy(6) & " Celcius*



Print #iNum, Hour(7) & ":" & Min(7) &* " & tempy(7) & * Celcius"
Print #iNum, Hour(8) & ** & Min(8) & * * & tempy(8) & “ Celcius*
Print #iNum, Hour(9) & “* & Min(9) & * & tempy(9) & “ Celcius"
Print #iNum, Hour(10) & *:* & Min(10) & * * & tempy(10) & “ Celcius*
Print #iNum, Hour(11) & *" & Min(11) & * " & tempy(11) & * Celcius"
Print #iNum, Hour(12) & " & Min(12) & * " & tempy(12) & “ Celcius"
Close #iNum

End Sub

Private Sub Browse2_Click()
CommonDialog1.Filter = *All files ()4 Text files" & “(*.txt)[*.txt*
CommonDialog1.ShowOpen

OpenTxt.Text = CommonDialog1.FileName

End Sub

Private Sub Open_Click()
Dim iNum As Integer

* Dim FileName As String

Dim DaTum As String

Dim i As Integer

iNum = FreeFile

FileName = OpenTxt.Text
Open FileName For Input As #Num
Line Input #iNum, DaTum
Close #iNum

daty(1) = Mid(DaTum, 11, 2)
daty(2) = Mid(DaTum, 17, 2)
daty(3) = Mid(DaTum, 23, 2)
daty(4) = Mid(DaTum, 29, 2)
daty(5) = Mid(DaTum, 35, 2)
daty(6) = Mid(DaTum, 41, 2)
daty(7) = Mid(DaTum, 47, 2)
daty(8) = Mid(DaTum, 53, 2)
daty(9) = Mid(DaTum, 59, 2)



daty(10) = Mid(DaTum, 65, 2)

Fori=1To 10
plot(i) = daty(i)
Next i

Form8.Label1.Caption = "Temperature along * & Mid(DaTum, 25, 2) &*/" & Mid(DaTum, 27, 2) &' &
Mid(DaTum, 29, 2)
End Sub

Private Sub Graph_Click()

Dim i As Integer

* Dim arrValues(1 To 10, 1To 3)
arrValues(1, 1) = “p.m.1.00"

arrValues(2, 1) = "p.m.1.30"

arrValues(3, 1) = "p.m.2.00"

arrValues(4, 1) = "p.m.2.30"

amValues(5, 1) = “p.m.3.00"

arrValues(6, 1) = "p.m.3.30"

arrValues(7, 1) = *p.m.4.00"

arrValues(8, 1) = "p.m.4.30"

arrValues(9, 1) = “p.m.5.00"

amrValues(10, 1) = "p.m.5.30"

Fori=1To 10
arrValues(i, 2) = plot(i)

Next i

Fori=1To 10
arrValues(i, 3) = Form1 .Templnput.Text

Next i

Form8.MSChart1.ChartData = arrValues
Form8.Show

End Sub



DS1307

DALLAS

SEMICONDUCTOR

DS1307
64 X 8 Serial Real Time Clock

FEATURES
e Real time clock counts seconds, minutes, hours, date
J e T P R
of the monin, montn, day of the waek, and year with

leap year compensation valid up to 2100
© 56 bvte nonvolatile RAM for data storace
e 2—wire serial interface
® Programmable squarewave output signal
e Automatic power fail detect and switch circuitry

® Consumes less than 500 nA in battery backup mode
at 25°C

@ Optional industrial temperature range —40°C to
+85°C (IND)

@ Available in 8—pin DIP or SOIC

ORDERING INFORMATION

DS1307 Serial Timekeeping Chip;
8-pin DIP

DS1307Z Serial Timekeeping Chip;
8-pin SOIC (150 mil)

DS1307N 8—pin DIP (IND)

DS1307ZN 8-pin SOIC (IND)

DESCRIPTION

The DS1307 Serial Real Time Clock is a low power full
BCD clock calendar plus 56 bytes of nonvolatile SRAM.
Address and data are transferred serially via a 2-wire
bi—directional bus. The 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 AM/PM indicator.
The DS1307 has a built—in power sense circuit which
detects power failures and automatically switches to the
battery supply.

OPERATION
The DS1307 operates as a slave device on the serial bus.
Access is obtained by implementing a START condition

PIN ASSIGNMENT

Xetmlp 4 all vae

x2 Ej 2 7[] sawout
Var EI 3 6] scL
GNU L] 4 5] SUA

DS1307 8-PIN DIP (300 MIL)

x‘.E 1 SE
W% sf
s [0

3
GND 4

DS1307Z 8-PIN SOIC (150 MIL)

PIN DESCRIPTION

Vce Primary Power Supply

X1,X2 — 32788 KHz Cryctal Connection
VBAT — +3 Volt Battery Input

GND - Ground

SDA — Serial Data

SCL — Serial Clock

SQW/CUT — OQuaie waveiOutput Oiiver

and providing a device identification code followed by a
register address. Subsequent registers can be accessed
sequentially until a STOP condition is executed. When
Ve falls below 1.25 x Vgar the device terminates an
access in progress and resets the device address
counter. Inputs to the device will not be recognized at this
time to prevent erroneous data from being written to the
device from an out of tolerance system. When V¢ falls
below Vgar the device switches into alow current battery
backup mode. Upon power up, the device switches from
battery to Vo when Vg is greater than Vgar+0.2V and
recognizes inputs when Ve is greater than 1.25 x Vpar.
The block diagram in Figure 1 shows the main elements
of the Serial Real Time Clock. The following paragraphs
describe the function of each pin.
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DS1307 BLOCK DIAGRAM Figure 1

[

X1 X2
OSCILLATOR RTC
AND DIVIDFR
I
SQW/OUT SQUASE WAVE e
uT
L RAM
(56 X 8)
coNTaoL
LOGIC
Vee Ll
Vet coMan: J 1
GND ——--1 : a |
|
|
7 |
[lolppe——[
SERIAL BUS ADDRESS ———’\
INTFRFACF REGISTER — -
L
1 o
| 11 ] ’

SIGNAL DESCRIPTIONS

Ve, GND — DC power is provided to the device on
these pins. Vg is the +5 volt input. When 5 volts are
applied within normal limits, the device is fully accessi-
ble and data can be written and read. Whena 3 voltbat-
tery is connected to the device and V¢ is below 1.25 x
Vgar, reads and writes are inhibited. However, the
Timekeeping function continues unaffected by thelower
input voltage. As V¢ falls below Vgar the RAM and
timekeeper are switched over to the external 3 voltbat-

tery.

Vgar — Battery input for any standard 3 volt lithium cell
or other energy source. Battery voltage must be held
between 2.5 and 3.5 volts for proper operation. The
nominal write protect trip point voltage at which access
to the real time clock and user RAM is denied is set by
the internal circuitry as 1.25 x Vgar nominal. A Lithium
battery with 35 mAh or greater will back up the DS1307
for more than 10 years in the absence of power.

SCL (Serial Clock Input) — SCL is used to synchronize
data movement on the serial interface.

SDA (Serial Data Input/Qutput) — SDA is the input/
output pin for the 2—wire serial interface. The SDA pinis
open drain which requires an external pull-up resistor.

SQW/OUT (Square Wave/ Output Driver) — When
enabled, the SQWE bit set to 1, the SQW/OUT pin out-
puts one of four square wave frequencies (1 Hz, 4 KHz,
8 KHz, 32 KHz). The SQW/OUT pin is open drain which
requires an external pull-up resistor.

X1, X2 - Connections for a standard 32.768 KHz quartz
crystal. The internal oscillator circuitry is designed for
operation with a crystal having a specified load capaci-
tance (CL) of 12.5 pF.
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RTC AND RAM ADDRESS MAP

The address map for the RTC and RAM registers of the
DS1307 is shown in Figure 2. The real time clock regis-
ters are located in address locations 00h to 07h. The

DS1307 ADDRESS MAP Figure 2

00H

. SEcewing

RAM registers are located in address locations 08h to
3Fh. During a multibyte access, when the address
pointer reaches 3Fh, the end of RAM space, it wraps
around to location 00h, the beginning of the clock space.

MINUTES

HOLRS

DAY

naTe

MONTH

VEAR

O7H CONTROL

RAM
sc v e

3FH

CLOCK AND CALENDAR

The time and calendar information is obtained by read-
ing the appropriate register bytes. The real time clock
registers areillustrated in Figure 3. Thetime and calen-
dar are set orinitialized by writing the appropriate reqis-
ter bytes. The contents of the time and calendar regis-
ters are in the Binary—Coded Decimal (BCD) format. Bit
7 of Register O is the Clock Halt (CH) bit. When thisbitis

settoaone, the oscillator is disabled. When clearedto a
zero, the oscillator is enabled.

The DS1307 can be run in either 12-hour or 24—-hour
mode. Bit6 of the hours register is defined as the 12—or
24—hour mode selectbit. When high, the 12—hour mode
is selected. Inthe 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).
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DS1307 TIMEKEEPER REGISTERS Figure 3

| o7 | | | | | | simo |
00H | CH 10 SECONDS SECONDS 00-59
X 10 MINUTES MINUTES 00-59
N PRI e 01-12
% | ap ] 0N OURS: 0023
X X X X ' DAY 1-7
g
X X 10 DATE DATE iy,
10 YEAR YEAR 00-99
07H | OUT ‘ X | X ’SQWE X IL X ‘ RS1 ! RSO

CONTROL REGISTER
The DS1307 Control Register is used to control the
operation of the SQW/OUT pin.

BIT7 | BIT6 | BITS | BIT4 | BIT3 [ BIT2 | BIT1 | BITO

out X X SQWE X X RS1 RSO

OUT (Output control): This bit controls the output level
of the SQW/OUT pin when the square wave output is

disabled. If SQWE = 0, the logic level onthe SQW/OUT
pinic 1 fOUT=1andic 0 OUT =0,

SQWE (Square wave Enable): This bit when setto a
1OGIC T will ENauie e O3Ciliaton Gutpul. The irequency of
the square wave output depends on the value of the
RS0 and RS1 bits.

RS (Rate Select): These bits control the frequency of
the square wave outnut when the equare wave outnut
has been enabled. Table 1 lists the square wave fre-
quencies that can be selected with the RS bits.

SQUAREWAVE OUTPUT FREQUENCY Table 1

RS1 RSO SQW OUTPUT
FRFQUFNCY
0 0 1Hz
0 1 4 KHz
1 0 8 KHz
1 1 32 KHz

2-WIRE SERIAL DATA BUS

The DS1307 supports a bi—directional 2—wire bus and
data transmission protocol. A device that sends data
anta tha hus is defined as a transmittar and 3 device
receiving data as a receiver. The device that controls
the message is called a master. The devices that are
controlled by the master are slaves. The bus must be
controlled by a master device which generates the serial
clock (SCL), controls the bus access, and generates the
STARTand STOP conditions. The DS1307 operates as
a slave on the 2—wire bus. A typical bus configuration

ueing thic 2wira prnfr\nnl ic chnw in Finiire 4
TSN IS Zamire propacy) ISenOw ingginuge 4.
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TYPICAL 2-WIRE BUS CONFIGURATION Figure 4

SDA *—¢ * ‘I
T i i 2-WIRF
SERIAL DATA
BUS
! —t —
| I | !
DS1307 OTHER
MICRO—
REAL TIME PERIPHERAL
PROCESSOR CLOCK DEVICE
I—— . BT S, WY o |

The following bus protocol has been defined (see Figure
5).

e Data transfer may be initiated only when the bus is not
busy.

e During data transfer, the data line must remain stable
whenever the clock lineis HIGH. Changesin the data
line while the clock line is high will be interpreted as
control signals.

Accordingly. the following bus conditions have been
defined:

Ruies At hiiees
UC nolouCyt

RaAth Aain »\.-:.4 Alanl limAae omoin g

Start data transfer: A change in the state of the data line
fror fugin W iuw, witiie i ok dine is gt defines a
START condition.

Stop data transfer: A changein the state of the data line
from low to high, while the clock line is high defines the
S 10P condition.

Data valid: The state of the data line represents valid
data when, after a START condition, the data line is
stable for the duration of the high period of the clock sig-
nal. The data on the line must be changed during the
low period of the clock signal. There is one clock pulse
per bit of data.

Each data transfer is initiated with a START condition
and terminated with a STOP condition. The number of
data bytes transferred between the START and the
STOP conditions is not limited, and is determined by the
master device. The information is transfered byte—
wise and each receiver acknowledges with a ninth bit.

Acknowledge: Each receiving device, when
addressad isahliged tn genarata an acknawladga afier
the reception of each byte. The master device must
generate an extra clock pulse which is associated with

MLAELAE LAY S MY &N
U3 alRiowWISuge uit.

A device that acknowledges must pull down the SDA
line auring the acknowieage clock pulse in such a way
that the SDA line is stable low during the high period of
the acknowledge related clock pulse. Of course, setup
and hold times must be taken into account. When
receiving data from a slave a master must signal an end
of data to the slave by not generating an acknowledge
bit on the last byte that has been clocked out of the
slave. In this case, the slave must leave the data line
high to enable the master to generate the STOP condi-
tion.

DATA TRANSFER

Figures 5, 6, and 7 detail how data transfer is accom-
plished on the 2—wire bus. Depending on the state of the
R/W bit in the transmission protocols as shown in Fig-
ures 6 and 7, two types of data transfer are possible:
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DATA TRANSFER ON 2-WIRE SERIAL BUS Figure 5

L O

SDA
7\

NEE | C——

wﬂﬂf\ﬂm ﬂﬂmm

st H_/ Lv_/ H—/

© " ADDRESS RW ACK DATA
START

CONDITION

y

. Data transfer from a master transmitter to a siave
receiver. The first byte transmitted by the master is
the slave address. Next follows a number of data
bytes. The slave returns an acknowledge bit after
eachreceived byte. Data is transfered with the most
significant bit (MSB) first.

2. Data transfer from a slave transmitter to a master
receiver. The first byte (the slave address) is trans-
mined by the master The slave then retums an

.........
mmlng a number of data bytes. The master retums
an acknowledge bit after all received bytes other
nan me iast byte. Al the end of e iast received
byte, a 'not acknowledge' is returned.

The master device generates all of the serial clock

pulses and the START and STOP conditions. A transfer

is ended with a STOP condition or with a repeated

STAST cond
CCr

alsothe beglnmng of the next senal transfer, the bus wcll
notbe released. Data is transfered with the most signifi-
cant oit (MSB) first.

DATA WRITE - SLAVE RECEIVER MODE Figure 6

<R/"7v>

<Slave Address> <Word Address (n)> <Data(n)>

Wxx%
Y

ACK DATA ACK

STOP
CONDITION

The DS1307 may operate in the following two modes:

.

Slave receiver mode (DS 1307 write mode): Serial
data and clock are received through SDA and SCL.
After each byte is received an acknowledge bit is
transmitted. START and STOP conditions are rec-
ognized as the beginning and end of a serial transfer.
Address recognition is performed by hardware after
reception of the slave address and direction bit (See
Fiqure 6). The address bvteis the firstbvte received
after the start condition is generated by the master.
The address byte contains the 7 bit DS1307
2ddesss whichie 1101000 faliowed by the diractian
bit (R/W\) which for a write is a 0. After receiving and
decoding the address byte the DS1307 outputs an
acknuwiedge o e SOA dine. Aiier tile U31307
acknowledges the slave address + write bit, the
master transmits a register address to the DS1307
This will set the register pointer on the DS1307. The
master will then begin transmitting each byte of data
with the DS1307 acknowledging each byte
received. The master will generate a stop condition
to terminate the data write.

<Data (n+1)> <Data (n+X)>

[ s | 1101000 | o [ A [x00000x [ A Toooocoxx [ a [ xoooxaoxx [ a [ xooooox [ & [ e |

S - START ’

A - ACKNOWLEDGE
P - STOP

((
)
DATA TOAMSEEOOED

(X+1 BYTES+ ACKNOWLEDGE)
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2.

Slave transmitter mode (DS1307 read mode): The
first byte is received and handled as in the slave
receiver mode. However, in this mode, the direction
bit willindicate that the transfer direction isreversed.
Serial data is transmitted on SDA by the DS1307
while the serial clock is input on SCL. START and
STOP conditions are recognized as the beginning
and end of a serial transfer (See Figure 7). The
address byte is the first byte received after the start
condition is generated by the master. The address
byte contains the 7 bit DS1307 address, which is

1101000, followed by the direction bit (R/W\) which
for areadis a 1. After receiving and decoding the
address byte the DS1307 inputs an acknowledge on
the SDA line. The DS1307 then begins to transmit
data starting with the register address pointed to by
the register pointer. If the register pointer is not writ-
ten to before the initiation of a read mode the first
address that is read is the last one stored in the reg-
ister pointer.  The DS1307 must receive a Not
Acknowledge to end a read.

DATA READ - SLAVE TRANSMITTER MODE Figure 7

A
I
<Slave Address> V. <Data(n)> <Data(n+1)> <Data (n+2)> <Data (n+X)>
['s [ 1101000 | 1 [a Jaooooco [ a Trooooooa [ a Txoooooox [ a Txoooooox [& [ e |
I )()(

il ) IR DATA TRANSFERRED

g = e (x+1 BYTES + ACKNOWLEDGE)

A — NOT ACKNOWLEDGE
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ABSOLUTE MAXIMUM RATINGS*
Voltage on Any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

—0.5V to +7.0V

0°C to 70°C

—55°C to +125°C

260°C for 10 seconds

* Thisisa stressratingonly and functional operation of the device at these or any other conditions above those
indicated in the operation sections of this specification is notimplied. Exposure to absolute maximumrating

conditions for extended periods of time may affect reliability.

The Dallas Semiconductor DS1307 is built to the highest quality standards and manufactured for long term reliability.
All Dallas Semiconductor devices are made using the same quality materials and manufacturing methods. However,
standard versions of the DS1307 are not exposed to environmental stresses, such as burn—in, that some industrial
applications require. Products which have successfully passed through this series of environmental stresses are
marked IND or N, denoting their extended operating temperature and reliability rating. For specific reliability informa-
tion on this product, please contact the factory at (972) 371-4448.

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Supply Voltage Vee 4.5 5.0 A \ 1
Logic 1 Viy 2.2 Vect0.3 \Y 1
Logic 0 Vi -0.3 +0.8 Y 1
Vrar Battery Voltage VRar 2.5 35 \% 1

DC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Vgc=4.5V to 5.5V)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Leakace bt 1 uA 10
1/0 Leakage lio 1 HA 1"

Logic 0 Qutnut Vg 04 v 2
Active Supply Current lcca 5 mA 9
Siarnduy Curreni iccs 200 A 3
Battery Current (OSC ON); IgAT1 300 500 nA 4
SQW/CUT OFF

Battery Current (OSC ON); IBaT2 480 800 nA 4

SQW/OUT ON (32 KHz)
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AC ELECTRICAL CHARACTERISTICS

(0°C to 70°C; Ve=4.5V to 5.5V)

PARAMETER SYMBOL MIN MAX UNITS NOTES
SCL Clock Frequency fscL 0 100 KHz

Bus Free Time Between a STOP tsuF 4.7 us

and STAKT Condition

Hold Time (Repeated) START tHD-STA 4.0 us 5
Candition

LOW Period of SCL Clock tLow 4.7 us

HIEH Perisd P eCl IClask g A0 ©o

Set—up Time for a Repeated tsu:sTa 47 us

START Condition

Data Hold Time tHD-DAT 0 us 6,7
Data Set—up Time tewnar 250 ns

Rise Time of Both SDA and SCL tr 1000 ns

Signals

Fall Time of Both SDA and SCL te 300 ns

Signals

Set—up Time for STOP Condition tsussto 4.7 ps

Capacitive Load for each Bus Cg 400 pF 8
LinA

1/0 Capacitance Cio pF

Crysidi Capaciiance i2.5 pr

NOTES:

1. Ali voltages are referenced to ground.

. Logic zero voltages are specified at a sink current of 5 mA at Vgc=4.5V, Vo =GND for capacitive loads.

. lccs specified with Voc=5.0V and SDA, SCL=5.0V.

. After this period, the first clock pulse is generated.

2

3

4. Vge=0V, Vgar=3V.
5

6

- A device must intemally provide a hold time of at least 300 ns for the SDA signal (referred to the V| of the
SCL signal) in order to bridge the undefined region of the falling edge of SCL.

7. The maximum typ:pat has only to be metif the device does not stretch the LOW period (t; ow) of the SCL signal.

8. Cp — total capacitance of one bus line in pF.

9. lcca— SCL clocking at max frequency = 100 KHz.

10.SCL only.
11. SDA and SQW/OUT
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DALLAS

CERER Muﬂl IFTAD
= e

Line-Powered RS-232 Transce

DS275

iver Chip

FEATURES

® [ ow—power serial
iery-vacked sysierns

transmitter/receiver for bat-

e Transmitter steals power from receive signal line to

e Ultra—low static current, even when connected to
RE 232 Epcnt

e Variable transmitter level from +5 to +12 volts
e Compatible with RS-232~E signals

® Available in 8-pin, 150—mil wide SOIC package
(DS275S) and 14—pin TSSOP package i

e | ow—power CMOS

ORDERING INFORMATION

DS275 8—pin DIP
DS275S 8—pin SOIC
DS275E 14—pin TSSOP
DESCRIPTION

The DS275 Line—Powered RS-232 Transceiver Chip is
a CMOS device that provides a low—cost, very low—
power interface to RS—-232 serial ports. The receiver in-
put translates RS—232 signal levels to common CMOS/
TTL levels. The transmitter employs a unique circuit
which steals current from the receive RS—232 signal
when that signal is in a negative state (marking). Since
most serial communication ports remain in a negative
state statically, using the receive signal for negative

PIN ASSIGNMENT

RXout E 1 N 8 j vee
VDRVE 2 7 :] RXIN
X E 3 6] NC
GND 4 5 :] TXout

DS275 8—PIN DIP (300 MiL)
DS275S 8-PIN SOIC (150 MIL)

RXout [ 1 14 [ Vee
NC [ 2 13 [J NC
Vorv [] 3 12 [1 NC
NC [ 4 11 [ RXw
™ 05 i g e
NC [ 6 9 [J Nc
GND[] 7 8 [ T™our

DS275E 14-PIN TSSOP

PIN DESCRIPTION

RXouTt — RS-232 Receiver Output
VpRrv — Transmit Driver +V

TXiNn — RS-232 Driver Input

GND — System Ground (0V)
TXout — RS-232 Driver Output

NC — No Connection

RXiN — RS-232 Receiver Input
Vece — System Logic Supply (+5V)

power greatly reduces the DS275’s static power con-
sumption. This feature is especially important for bat-
tery—powered systems such as laptop computers, re-
mote sensors, and portable medical instruments.
During an actual communication session, the DS275's
transmitter will use system power (5—12 volts) for posi-
tive transitions while still employing the receive signal
for negative transitions.

©Copyright 1995 by Dallas Semiconductor Corporation.

All Rights Reserved. For i nt infformation regarding
patents and other intellec roperty rights, please refer to
Dallas Semiconductor data hmks.
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DS275 BLOCK DIAGRAM Figure 1

Vorv [

Veg &2 L4

N

==

GND = ]

~

N
—I/)O—D TXour

NEGATIVE
CURRENT
SWITCH

RXoyut <&

OPERATION

Designed for the unique requirements of battery—
backed systems, the DS275 provides a low—power
half—duplex interface to an RS-232 serial port. Typical-
ly, a designer must use an RS-232 device which uses
system power during both negative and positive transi-
tions of the transmit signal to the RS-232 port. Ifthe con-
nector to the RS—232 portis left connected foran appre-
ciable time after the communication session has ended,
power will statically flow into that port, draining the bat-
tery capacity. The DS275 eliminates this static current
drain by stealing current from the receive line (RX)n) of
the RS-232 port when that line is at a negative level
(marking). Since most asynchronous communication
overan RS-232 connection typicallyremains in a mark-
ing state when data is not being sent, the DS275 will not
consume system power in this condition. System power
would only be used when positive—going transitions are
neaded on the tranemit RS-232 autnut (TX 5 ) when
data is sent. However, since synchronous communica-
tion sessions typically exhibit a very low duty—cycle,
overall system power cConsumption remains (ow.

RECEIVER SECTION

The RXy pin is the receive input for an RS—232 signal
whose levels can range from +3 to +15 volts. Anegative
data signal is called amark while a positivedatasignal is

<3 RXiN

called aspace. These signals are inverted and then lev-
el-shifted to normal +5 volt CMOS/TTL logic levels. The
logic output associated with RXjy is RXoyt which
swings from +V¢ to ground. Therefore, a mark on RX;y
produces alogic 1 at RXpyr; a space produces alogic 0.

The input threshold of RXy is typically around 1.8 volts
with 500 millivolts of hysteresis to improve noise rejec-
tion. Therefore, an input positive—going signal must ex-
ceed 1.8 volts to cause RXgy to switch states. A nega-
tive—going signal must now be lower than 1.3 volts
(typically) to cause RXpy to switch again. An open on
RX)\ is interpreted as a mark, producing a logic 1 at
RXour

TRANSMITTER SECTION

TXn is the CMOS/TTL—compatible input for digital data
from the user system. A logic 1 at TX;y produces a mark
(negative data signal) at TXgpyt while a logic 0 produces
aspace (nositive data signal). Ae mentioned azrliar, tha
transmitter section employs a unique driver design that
uses the RX)y line for swinging to negative levels. The
RX)n line must be in a marking or idle state to take ad-
vantage of this design; if RX)y is in a spacing state,
TXout will only swing to ground. When TXpyt needs to
transition to a positive level, it uses the Vpry power pin
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for this level. Vpry can be a voltage supply between 5to
12 volts, and in many situations it can be tied directly to
the +5 volt Ve supply. It is important to note that Vpgy
must be greater than or equal to V¢ at all times.

The voltage range on VpRry permits the use of a 9—volt
battery in order to provide a higher voltage level when
TXourt is in a space state. When Vg is shut off to the
DS275 and VpRy is still powered (as might happenin a
battery—backed condition) , only a smallleakage current
(about 50-100 nA) will be drawn. If TXgyr is loaded dur-
ing such a condition, Vpry will draw current only if RXy
is not in a negative state. During nomal operation
(Vcc=5 volts), Vpry will draw less than 2 uA when
TXour is marking. Of course, when TXoyt is spacing,
Vpry Will draw substantially more current — about 3 mA
depending upon its voltage and the impedance that

TXouyr sees.

The TXoyrt output is slew—rate limited to less than 30
volts/us in accordance with RS—232 specifications. In
the event TXgyt should be inadvertently shorted to
arnund intarnal currant_limitina circuitns nravante dam.
ground, internal Butrentlimitign alr: Saunsolsate fan

age, even if continuously shorted.

RS-232 COMPATIBILITY

The intent of the DS275 is not so much to meet all the
requirements of the RS-232 specification as to offer a
low—power solution that will work with most RS—232
ports with a connector length of less than 10feet. As a
prime example, the DS275 will not meetthe RS—232 re-
quirement that the signal levels be at least +5 volts mini-
mum when terminated by a 3KQ load and Vpry= +5
volts. Typically 4 volts will be present at TXgyt when
spacing under this condition. However, since most
RS-232 receivers will correctly interpret any voltage
over 2 volts as a space, there will be no problem trans-
mitting data.

APPLICATIONS INFORMATION

The DS275 is designed as a low—cost, RS—232-E inter-
face expressly tailored for the unique requirements of

.....

electrical specifications, the DS275 draws exceptionally
low operating and static current. During normal opera-
tion when data from the handheld system Is sent from
the TXoyr output, the DS275 only draws significant
Vory current when TXqurr transitions positivelv (spac-
ing). This current flows primarily into the RS—232 receiv-

er's 3-7KQ load at the other end of the attaching cable.
When TXopyr is marking (a negative data signal), the
VpRry current falls dramatically since the negative volt-
age is provided by the transmit signal from the other end
of the cable. This represents a large reduction in overall
operating current, since typical RS—232 interface chips
use charge—pump circuits to establish both positive and
negative levels at the transmit driver output.

To obtain the lowest power consumption from the
DS275, observe the following guidelines. First, to mini-
mize VpRy current when connected to an RS-232 port,
always maintain TX;y atalogic 1 when data is not being
transmitted (idle state). This will force TXgyr into the
marking state, minimizing Vpry current. Second, Vpry
current will drop to less than 100 nA when Vg is
grounded. Therefore, if Vpry is tied directly to the sys-
tem battery, the logic +5 volts can be turned off to
achieve the lowest possible power state.

FULL-DUPLEX OPERATION

The DS275 is intended primarily for half—duplex opera-
tion; that is, RXjy should remain idle in the marking state
when transmitting data out TXgyr and visa versa. How-
ever, the part can be operated full-duplex with most
RS-232-E serial ports since signals swinging between
0 and +5V will usually be correctly interpreted by an
RS-232-E receiver device. The 5-volt swing occurs
when TXoyT attempts to swing negative while RXyis at
a positive voltage, which turns on an internal weak pull—
down to ground for the TXgyt driver's negative refer-
ence. So, transmit mark signals at TXgyr may have
voltage jumps from some negative value (comrespond-
ing to RXjn marking) to approximately ground. One pos-
sible problem that may occur in this case is if the receiv-
er at the other end requires a negative voltage for
recognizing a mark. In this situation, the full- duplex cir-
cuit shown in Figure 3 can be used as an alternative.
The 22 uF capacitor forms a negative—charge reservoir;
consequently, when the TXD line is spacing (positive),
TXouT ctift hae a nagative source availabla for 2 time
period determined by the capacitor and the load resis-
tance at the other end (3—7KQ). This circuit was tested
from 15U—19,20U bps with error—free operation using a
SN75154 Quad Line Receiver as the receiver for the
TXnur signal. Note that the SN75154 can have a mark-
ing input threshold below ground; hence there is the
need for TXgyt to swing both positive and negative in

BT POy Py C R PRI SR SRS
IUH—UUPICA Upciatuit wilt unS ucvice.
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HANDHELD RS-232-C APPLICATION USING A STEREO MINI-JACK Figure 2
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FULL-DUPLEX CIRCUIT USING NEGATIVE-CHARGE STORAGE Figure 3
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NOTE:
The capacitor stores negative charge whenever the TXD signal from the PC serial port is in a marking data state (a
negative voltage that is typically —10 volts). Thetop DS275's TX gy uses this negative charge reservoir wheniitis ina
marking state. The capacitor will discharge to 0 volts when the TXD line is spacing (and TXgyr is still marking) ata
time constant determined by its value and the value of the load resistance reflected back to TXgT. However, when
TXD is marking, the capacitor will quickly charge back to —10 volts. Note that TXD remains in a marking state when
idle, which improves the performance of this circuit.
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ABSOLUTE MAXIMUM RATINGS*

Vee —0.3 to +7.0 volts
Vnrv —0.3to +13.0 volts
RXn +15 volts

TXiN —0.3to V¢ + 0.3 volts
TXour +15 volts

RXout —0.3to V¢ + 0.3 volts
Storage Temperature -55°C to +125°C
Operating Temperature 0°C to 70°C

* Thisis astress rating only and functional operation of the device atthese orany other conditions above those
indicated in the 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

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Logic Supply Vee 4.5 5.0 5:5 \% 1
Transmit Driver Supply Vhry 4.5 5-12 13.0 Y 1
Logic 1 Input Vi 2.0 Veet0.3 \% 2
LoGic O input ViL .3 1 0.8 v
RS-232 Input Range (RXn) VRs -15 +15 \%
Dynamic Supply Current
TX‘N = VCC IDRV1 400 800 |J.A 3
loct 40 100 uA
TX|N =GND ‘DRV1 3.8 5.0 mA
lect 40 100 pHA
Siatic Supply Curient
TX[N = Vcc IDRVZ 1= 10.0 ]JA 4
lccz 10.0 15.0 },lA
TXin=CND IRV 2.8 5.0 A
lec? 10.0 20.0 UA
Driver | eakage lnmvs 005 10 nA 5
Current (Vge= 0V)
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DC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Ve = Vpry = 5V + 10%)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
TXourt Level High VoTxH 35 4.0 5.0 \" 6
TXaur Level Low Vo -85 -9.0 \ 7
TXouyrt Short Circuit Current Isc +20 +85 mA
TAouT Cuipui Siew Raie isr 30 Vips
Propagation Delay tpp 5 us 8
RXn Input Threshold Low V1L 0.8 1.2 1.6
RXn Input Threshold High ViH 1.6 2.0 24 \
RXn Threshold Hysteresis VHys 0.5 0.8 \% 9
RXqayr Outnnt Cuurrent @ 2 4 low -10 mA
RXout Output Current @ 0.4 V loL 32 mA

NOTES:

1. VpRry must be greater than or equal to V.

2. Voe = VpRry =5V + 10%.

3. See test circuit in Figure 4.

4. See test circuit in Figure 5.

5. See test circuit in Figure 6.

6. TXin = VL and TXoyt loaded by 3KQ to ground.

7. TXin = ViH, RXjy = =10 volts and TXoy loaded by 3K€ to ground.
8. TXnto TXpyr - see Figure 7.

9

- Vhys = Vi = V1L
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