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ABSTRACT

e
LN '

This project is made small recorder machine which easy to use. The main part is
microcontroller MCS-51 which use for controlling operation. The other component are 4x4 matrix
keyboard, the LCD for display output, transmission serial data module transmitting aynchronous data to
serial port of microcomputer.

THE PORTABLE DATA STORAGE is designed for recording -electrical
‘consumption of watt-hour meter and water consumption of water meter. Latter it will load this data to
microcomputer which perform database for calculating payment of electrical or water consumption.

Finally, it’s designed to be able to print a biil.
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2.5 mssudedoyaoynsu (UART) ¥4 8051 uay 8052

weosndomseynsimes 8051,8052 HlnssadumshenunuuiiGonh aamdnd @l
Duplex) lumsiunazdadoyaoynsyldlunanfviiu Taomedmdaldan Txp (wesm 3.1) ma
fusuldur RxD (Woin 3.0) SBUF ldluiidesdmiusunasdadoyaoynsy

wesndomseynsuves 8051 aunsaldsunsumshauldnareTnuadaeiulaudendn
SMI uaz SMO Feoglusimnesarugy SCON msvnenia 4 Tnuaveawedm
éammqnsuﬁﬁaﬁy
1. Tnumo

wosniemseynsy 8 fn Tasmsdezideuseniiaziin Tavdsiin Do eenlyheuman
RxD ttaz 11i3in1584 start bit A9 e shift clcock MY Txd (AVIST 1/12 (w83 CPU Clock)
2. Tnua 1

weosndomsoynsy 10 fin Yoya 8 fin 1 start bit 1Az 1 stop bit tazansan/Founlas
amudalumsdedeya’ld Tnufuduiia SMOD Tu PCIB tazéasalones THa veq Timer

Baud Rate Mode 1 =K * Oscillator Freq./32*12*[256-(TH1)] &3 8031,8032 T4

Timer]

Baud Rate Mode 1 = Oscillator Freq. / 32*[65536-(RCAP2H,RCAP2L)] 113V 8032,8052
Tat14 Timer 2
3. Tnum2

wosndomsoynsy 11 i 19%oya 9 fn Istart bit uaz 1 stop bit (TBE foaninnlfda
Parity bit ) ATwiSalumsfudateyaniiy 132 uaz 164 ves CPU Clock Tavdufuiia sMoD Tu
PCON

Baud Rate Mode 2 = 1/32 Osc Freq. lfl’t) SMOD =1

Baud Rate Mode 2 = 1/64 Osc Freq. lfl"i) SMOD =0
4. Tnum3

wosndomsaYAITLILY 11 bit UART Taudsdoya 9 5 1 start 1oz 1stop bit mileuTnua
2 undusasamuanzauduiin SMOD Tu PCON uazdasTones TWaivea Timer 1 dmiy 8051
wiedufy sns1lenes THafues Timer M3y 80C154D

Baud Rate Mode I = K * Oscillator Freq/32*12*[256<(TH1)] @35y 8031,8032 Tau14
Timerl

Baud Rate Mode 1 = Oscillator Freq. / 32*[65536-(RCAP2H,RCAP2L)] AIM5V 8032,8052
,80154,80154D 1At 14 Timer 2
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2.6 myadugma i Mcs-s1
msad g iud luInsaeu Insnaeddl 2 duiude
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1. ¥Rinmimadugunaufiedesiligiuluvasla q WudluTasseuInsames
o iy 4 . 4
2. MHhensfudiamudhtidmendouldunieninefvedniwed o nie Indwes 1 el lngd
4o a o (4 ata ‘ Y
wesnreewasssladfiglusivimeuidmusanmesnouenld
v ¢ 4 ¢ Lo ¥ d w a
Taons 19 Indwes wie aniweitu desdnnanunaifigndes uay Aealimsdsn
[ o add o o a_ = d a o
TnaiynesiEmihen mnnsnemeiaRanatanisaneiaa & ums w145 Tmassawly
» L d 1]
MCs-51 dludaimusguna Raiuluunsss nseenuuuszrumugeindudedinesimihi
A Y dd o A - ¥ 1 ¢ ¢ o o
adugninamseesadiudygnuanuaiiag waludunaldusiamiinesves Infes v
Mcs-s1  Tasmsadegwnaibiun MCS-s1 visaedifdedimaiumfidudaszusnsiniulas
4 aad v a ] ot o o o
asuInsameinasanal sMasiinnanumds fe Tudmveddifusnes Wmbimihfadugm
(anT T (RTC 58 Real Time Clock) fo@fi 14de eiilnimesunzianimesmie idou

v A aad Y s 4 & a 1
stedudnd I naes sz ldesadndygnamnudad dedusuwa Wunianines lu Mcs-s1
9 e P
Taedsaldresfilinnuioasege

Faadugmnanildus Mcs-s1 A RTC)

SEaufecadagnmaniue 95 RTC FeHhued DS1202 “Serial Timekeeper Chip” 34
Slwediildus W ieyefidunavar lalifus i Tasnou Tnsamedfivinfu uafmahonfifiss
asegan swmnihngesmiussuuievenaniiun s lasaeuInsame1dazamn meeld
fnnumslumsasdeszniediliulyTasaeu Insameddios 3 durinfy Tasiudilidnnande

Jeyauuveynsy

AumNIAYDITY RTC Jdeil
o Yo a A - o & o - -a s o a P &
1. fhmiiu Jud uii Falue Fufiveaden 1deu 1 saisdmnnailefgsuliies
Tasga Tuiia
2. fimipsawinuie 24 lud dmimdudeyai
3. Mnndademneynsy 39 ldumelunsidsudeios 3 1du
4. Musedulftuiios 2.0 61 55 Thad e ¥nszumdios 300 wluussual$ Hszduuss
#u 2.0 Toad
¥ g o & ¢ . .. a &
5. a3 leufnudayaawmanszilduuuaiiay 1 Tud (Single Byte) win afvdzvan
1‘1191 (Burst Mode)
v . P
6. szAUTaYR I TTLcompatible (VCC =5 12ad)

7. vasgungiinn Funtienn senin a0esen + uag - 88 ssruzaiFus
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Jwaziduaresd RTC

1 RTC wes DS1202 “Serial Time Keceper Chip” if Real Time Clock/Calendar Uag Static
RAM winm 24 o Wenordiss 3 fulummidenderyluTnsneu Insamediesudedeyafivats
nm Jeyafisy) RTC DS1202 §1¥isznevds
Qum
-um
$hlus
Suft
SCLIT]
4
Suiifugahoveudeu segmliulavsalud@d miudoudia s wanfulesndr 31 Fu ues
fnsdmnainouiuveufeuguaniuihullefngsiuliies deyafidalfunlulasneuInsames
mmsmﬁaﬂiﬂuuv'lﬁ'vfmuv 24 %7119 (0.00-23.59 WM MFouvy 12 $2T0 (0.00-12.00 WM
Tnoiideyaudeven Wnsninfiunarlusnmicfumenaiedu)
msiended] RTC DS1202 fwinmienafiauegaseanar sumsiimissaius:
Snoumils dnfulumsdededudil RTC DS1202 Jlfrnnsaden ldideamsdeyavimoiem
wienmmimuimwliil (CLOCKRAM) nniudsdeyammmsanssiéfunniiosud
wiesudstu asmazmawiud uenvinil RTC DS1202 Segneenuuntilémdaamaiooun uns
t‘;ulﬂﬁamﬁqa1ummmama?ﬁaﬂﬁqmﬂafmuﬂzﬁ')ﬂ'lumsﬁrmwﬁ'«m TaeSuaitanims oy
Smyrdeyatumiaiudunznmiliduegnasanaldfmds Ifinfeends 1 lulasad
Tumsiumiedeteyala q iua RTC DS1202 Tulasaeulnsawesnielulashlsn
weiisarsiniedioizdesdifeynfiduidimusunnindeddivim 8 Safureu Tausu
dudromsin RST Sranzdu 1 eglusinniade) smfudedeyaimion 8 fad 3l shin
register 484 RTC doyanuia 8 fin sxlszneudviidslunsaiugudl RTC wasdumies
mizonrméfidesnsAnde (sddressicommand byte) Tuusnzase nrsSudeyaeinlulas Tabsise
ms"ua'azﬁnwzﬂszﬁfv’;ahwaumfuuaaﬁagqnmﬁm SCLK (serial clock)
molul RTC wes DS1202 szaeudiomisarmiwing 24 Tud naziTamesfinmdh
fidunave i luvaeilgiudmou 8 @ Sameine 8 dflawsodiialedoudhunioe
A dumianite dnfu dehiszuecivhl RTC wediifniemminuiedy 32 dwmis T
YszneviusmiSmasd 8 Fumia wozwmitemiy 24 Awomie doyavuim 8 ausn
(address/command byte) 923TYAMMUMIBAIMSTRDINSAAAE aRumisveamiaunain
w2 lduazdmmisvess Samesdmiufuna uazveminilunmilisunsesudeyasinmiae
armddunindu q nquszu'iﬂﬁ'mﬁ'vﬁq%’aqmﬂuuum‘fm 1 Wi wienfwar waw q
Tud
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- o v . A < ]
83ued9 M i muare Tlsind
o al o 4 ) )
ursvinh 1 Aensdate Tulsiend i Taolvisedr TESTI udusvidhiegn dpr

ussiaf 2 fenmasteyiialmi TauWed TEST udusdiduana pas Memesussiada
vuilsin1d Taonmden lfadaufudadent save Al nioident iy File / Save All 92
UTAIMITIAN Save Unitl As §9TugUfl 2.16 TRt TEST 09131904 File name u&3na Save 80910
stsxiiniei Save Project] As uerAsIIAN d0lugaifl 2.17 19%a TEST1 elu¥09 File name uda

IR Save

3. fanmsfmuaney Tudndeants
dAregunseney Tud
Components
1. Form =Formml
- Caption = Pnew
2. Standard :: Button = Button1
- Caption = 0K
8. Standard :: Label = Labell
- Caption =Hi

aBUIwA 961N 15198 Tl e
§o 115hun151¥ Caption ¥84 Form1 18 Prew Tasrimuma Properties
%o 2 dhunsthmen Tl Button s1ndeney TUmiug Standard 112190U Form1 3218

Button1 4d2 11 Properties 484 Button1 1 Caption 181 OK
%o 3 dunsiwey T Label vinndseneyTalinug Standard 113790y Forml 9214

Labet1 td2 161 Properties 494 Label1 1 Caption tfu i

A 3 .73 1 o \ 1 1
4. disdmuansy Tunudaudied i idudafe: e fuseniniants iddeulv Iaoriw

Events
Fret1en1s1diden Ty Taorim Eveats
Events OnClick 494 Buttoni
I: procedure Tform1.Button1Click(Sender: TObject)
2: begin
3: Labell.Caption := Hello;
4: end;



[ ST s

—

22

-~ [.d \ 'A L]
aBuwAet1ens laidenly Iaosn Events
Y ( - . d4
sz Events amrludeoniild s Weut hifmua Events (Object) Ni¥eh

Ed
Button1 Iagyihdsde luil
Ao

1. Yundidenlai3ng Buttoni

4 a P 4 da P4
2. Mundidenlalfi Events lueoudndouaiames

o - - P .
8. 1$undsudontntf OnClick

9 v a o ;
4. uazmhARyIANIZLAAIYUN

5. udalddeulvamussvian 3 ludetivasly (Label Caption := Hello; )

5. Mmsneund (COMPILE) THaglumma exe
5.1 Fumoulumseendl 2 37 o
6.1.1 (@en'lulfiany Project / Compile 38AR Ctrt+F9
5.1.2 (5901}l Run / Run 3ona F uA3ERiwige feldundiden
1.1.]#!1111 Run
5.2 flelsfumeunsaen ndudaimacsaiilsunsy PNEW uhg 9z'1dwa
5.3 ilefesnisecananisiu M nddon iy X asspvauuveanth
ATt eSuey
6. nanesilalusiend PNEW udailaglmilag
8.1 1fienufluny File/ Open 3edentuilt]u Open Project
6.2 Wundidenluii¥eusunniidenssuda
6.3 ududenm]u Open Iulsunsufszillasenimisuflezsunsudly
7. nmihldsunsuitney ndud iy SHORTCUT eitsy e 1&inufi funsudsde
i
7.1 Wundadnva udufen Il New / Shorteut Aszuamamifens Create Shortout
1
7.2 Whden T}y Browse Tdfis desnsftsesiuiiu Shortcut
7.3 siedenlAud2 1 luidentin)u Open sendnnTniiiAe Create Shortout

-
7.4 181U Next iag Finish fiee'l8 Shortcut
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anq i unmdus i mSeinlsaimiudedenerdonmssaiufinamunszan ndemiy
@ > a P ar { {ct e a ¢ A aad -
ndsnmindaineyad 18l iwinemiifimhnaddeynnsneusiunes Fe35iiTemuRe iFenm
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waziiduneulumsinududeudu TeldTmmiaieTsaiuiindeyariannmiu Teodeaves
i 2 - A . - o
wsediife dumsatdoyminlihudesnsufonnife nartuvaims Weathifindwes Iiiimss
8 o 4 A s/ Y o o
dszhmudindniuind W huaSes uandlelddeyaudnindeya luifus s a3 lugudoya
terily Ard mamstiiuasdsth

3.1 Block Diagram
A o . o d’
TayTassadreveunseseFuomm Block Diagram daii

L.
— p—
RTC RAM 32K
o
Q
3
&
[<]
5
2
DRIVER ( § <:> 8255 / KE'I\éB‘?éAYRD
MICROCOMPUTER " c;ggx_s

{ 4d o
U7 3.1 A9 Block Diagram veunieaiiufindeya

L asfudeya  fesiadadunvisgndlewddidueie 8255  suvudadalss
Microcontroller uftlszaaanaud i 13 uusy vum 32 Kbyte oz LCD seifhudauaas
nan1ssudeya

2. Tunmsiudeyannasiesld rR1C dudinfiegnon Suihulsylenflumsdavens

T A wSednlszainlszdudou
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8. fnslﬂﬁﬂuﬁ'lﬂiﬂgﬂvzf’ﬁ']ﬂﬂﬁﬂﬂﬂl{']nmﬂsﬂaunﬁ”ﬂﬂQﬂWW'Mﬁﬂi 1'"81%1‘“”15

d 2 o, M
wdeufedeyagneniunes lavlfinasgrumsda RS-232

3.2 MIATUIAU Addess
Soyasadunviidiy e 3wy
1. dlumnomyvesiiwes IdmTeilssah
2 duinoums A missah

a -
3 JunasuAl
1000 7FFF A
COUNTER
TF17
suinlzzth
sidssth
PROGRAM
MEMORY 4001 b4
4Kb COUNTER
36C4
inth
Tt
0000 0000 v

91 3.2 (eI A MEMORY voun3eniufindeya
musednaunsmizond il DATA MEMORY 1881
RAM 32 K =32*1024 = 32,768 Byte
wrlaudhi 2 dau Ao s ldsh uag Aninlssah
32,768/2 = 16,384 Tud
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1 isaesadsznoudis 1. SundeuAdl =6 lud
2. wumuaviiwes =6 lud
3. $wunsld =4 lud
¢ o 4
4. luausnveasanesa =1 lud
4 9 d 4
5. lwdgaoveusanesn =1 lud
115ne3a =18 lud
funnswuiimesveIWA114 = 36241/16D = 850 finas
aninlszah
1 saesa lseneudis 1 Suideudl =6 lud
2. vumomsiiiaes =7 lug
3. 8 mauns iy =4 lud
d ' 4
4. lususnvsasanesa =1 lud

5. ludgahoveusanesa =1 Tud

Lisneia=19 lugd

TusamsaTuduveninlszahil 40014 Fuqafi 77FFH
myRsiuiufindwlinesveninlyzih'4 = (ZFFFE001H)/19D = 850 fiass
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LCD 16*4

211133 dnwarvesdundoeiuiintoyn
mhiiven]uag hmdsahidindeyn
1. 99 LCD ¥41A 16 ANONYT 4 U5
2. Function 1i 3 Fn i8 -1. ELECTRICAL POWER 1iufind1lnth
2. WATER thufinsmin
-3.SEND dalWdedeya
3. DEL Wlunwsaudeyadiia
4. oN/OFF Wlumsiflallamies
5. ENT dutumsda

L-J : A : .
8. CLR lfindvidoyarionua diedesmsszifunedely

7. JuAAaY 0-9
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4.1 Nﬁms'nﬁaawmdwm?aqﬁuﬁni'agnsﬁaﬂnw1
dlevhnssulilsunsy mifise LCD ssumrasdonimderie i

a o 4 A v o
1. mineurasdeanusudumsiam lasli¥einies fiari1 (LOGO)

PROJECT
312
PORTABLE
DATA STORAGE

4 . o e
2. w3eazuaasiusreul 18 TavdaTuld ues owargndes

DD/MM/YY
11/10/41
[ENT] CORRECT
[CLR] INCORRECT -

-fgndeel¥nm)y ENT
-fliigndesinem]u CLR (e SET Surdeurd fgndes

n3dinAly CLR szl ngmihwededs Tl
SET DD/MM/YY

DAY
MONTH
YEAR

A o £ :
n3dinayy ENT srilsingmites MAIN MENU isidon FUNCTION ms Iaude i
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3. M11%8 MAIN MENU

SELECT FUNCTION
1. ELECTRICAL
2. WATER
3. SEND

ine}u FUNCTION 1 139 2 %50 3 sztlsmgminedede il

FUNCTION 1¥59 2459 3

»
4. n3diden FN1 miheesralsngasde laldl

FEERERE xx * EEEXRER
ELECTRICAL
SYSTEM
% FEEEERREERRE

»
solszanm 3 JuH mhweuaasteanusase i

ELECTRICAL
[ENT] ENT
{[CLR] CLEAR
[ESC] MAIN MENU

A -3
antjy ENT tivevihnistleudeya
nAlly CLR (8 CLEAR MEMORY viwnua Taovith¥ MEMORY duudusaiase 0000H-

4000HU 0000
nA1) ESC titedB3n13niy MAIN MENU

4.1 nm] W ENT il ingmiiee Wifloudoyasedi
NUMBER

POWER

Tau NUMBER Ao Iifuiinvinonviimes 0 §1u0u 6 ndn
POWER fin TWiiuninswauminems Wi s1um 4 nan

wazlusgninnisileudeyaannsonm)u DEL iethmsaudaviiRanaialdiazundn
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A L o ’ o g
dsevimsduindeynsunsuuds sudiguiliee SUB MENU faii

PLEASE SELECT
[OFF] END PROGRAM
[ESC] MAIN MENU
[ENT] CONTINUE

A °
nAlYa OFF thesunsiinm
; . s - o A
nafu ESC endy higmitee MAIN MENU lunsdideentsidenl$ilaisrudu

natju ENT efleudeynsanesanely1dus

42 nm) CLR szlsngmieens Tl Mel3szanm 2 51

CLEAR ALL DATA
PLEASE WAIT

»
uazee hlguinedad

CLEAR DATA
COMPLEAT

43 nen) ESC tHeRe3n13ndL MAIN MENU

»
5. n3fiaen FN2 M0 ezuaastonImgell

WATER
SYSTEM

»
sodszana 3 3w miheeszuaasteanugeds o

WATER SYSTEM
[ENT] ENT
[CLR] CLEAR
fESC] MAIN MENU
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nat}y ENT e istlendeyn

amju CLR tie CLEAR MEMORY vianym Taovinhi MEMORY Sausisnase 40005-
7FFFH iy 0000

M) ESC tiodBemsndy MAIN MENU

»

5.1 pm)u ENT vxdsinguiiise Witleudeyndaii

NUMBER
POWER

lay NUMBER fAe IWiiufinninoasiines I $1uau 7 nén
POWER fle Wiuiinsnuaumizons 1§ In# Sua 4 wdn
1 A 3 o ‘!‘A Lo o
uazluszminmstieudeyaannsona]y DEL Mevnsaudansiifanais 14fiazndn

A o s 4 or ‘s
diehanduiindeyasussuuds sxdgmitne SUB MENU daii

PLEASE SELECT
[OFF] END PROGRAM
[ESC] MAIN MENU
[ENT] CONTINUE

) 4 o
AAYY OFF (e un1sHiem
4 ar ' - o A
AaYy ESC tiendy ligwiiee MAIN MENU tunsd@idesmsiden1dited Buq

4 : .
nmly ENT iedleudeyasanesadelsl1dvud

5.2 am]u CLR szUsngmireeds lui A1 1itszane 2 3undt

CLEAR ALL DATA
PLEASE WAIT

uazee llgmiwedsii

CLEAR DATA
COMPLEAT

A Qr
5.3 nAY Y ESC 1NeApIn135ndu MAIN MENU
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Benh | swenh | Uenhi | swenh | USweailg | sieednh
(m’) (UW/m’) (m’) (U W/m’) (m’) (UW/m’)
0-30 1M1 40 UM 0-10 M1 80 UM 0-10 M1 80 BN
31-40 8.53 11-20 9.20 11-20 9.20
41-50 8.85 21-30 945 21-30 9.45
51-60 9.18 3140 11.71 3140 11.71
61-70 9.50 41-50 12.04 41-50 12.04
71-80 9.83 51-60 12.36 51-60 12.36
81-90 11.00 61-80 12.69 61-80 13.69
91-100 11.32 81-100 13.01 81-100 13.01
101-120 11.65 101-120 13.34 101-120 13.34
121-160 11.97 121-160 13.66 121-160 13.66
161-200 12.30 161-200 13.99 161-200 13.99
201 Fu'lal 12.95 201 $u'lyl 1431 201-2000 14.18
2001-4000 13.92
4001-6000 13.40
6001-10000 12.75
10001-20000 12.10
20001-30000 1145
3000140000 10.80
40001-50000 10.15
50001 $ul 9.50
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MARUIN Y

Tilsunsuaauqunisigiuyes MCS-51

;--mnnm-mu-u‘mncucucm‘-‘m

;PROGRAM FOR PORTABLE DATA STORAGE

;BY RMITL 3T/2

: 1.MISS HARUTHAI SEESAWAT 39013067
: 2.MR. ANURAK SUMIPAN 39013068
; 3.MR. ANURAT KONGREAW 338013069

;mmmmnmnmm

-

ORG 8100H
PORTA EQU 0FcO0H ;LCD DATA (PAD-PA7)
PORTB EQU 0Fc01H sLCD CONTROL (PBO-PB2)
PORTC EQU 0FcO2H
PORTP EQU 0Fc03H ;8255 CONTROL PORT
ELECCOUNT EQU 3ffcH
WATERCOUNT EQU 7FfcH
ELECSTART EQU 0000H
WATERSTART EQU 4000H
RTCDAT EQU P1.4
RICRST EQU P1.6
RTCCLK EQU P1.S5
SOUNDB EQU P1.2
DATEBUFFO EQU 1AH
DATEBUFF 1 EQU 1BH
DATEBUFF 2 EQU 1CH
MONTHBUFF 1 EQU 1DH
MONTHBUFF 2 EQU 1EH
YEARBUFF 1 EQU IFH
YEARBUFF 2 EQU 20H
REYBUFFO EQU 20H sbhuffer of key
KEYBUFF1 EQU 21H
REYBUFF2 EQU 22H
KEYBUFF3 EQU 23H
KEYBUFF4 EQu 24H
KEYBUFFS EQU 25H
KEYBUFF6 EQU 26H
KEYBUFF7 EQU 27H
REYBUFF8 EQU 28H
KEYBUFF9 EQU 29H
REYBUFF10 EQU 2AH
KEYBUFF11 EQU 2BH
KEYDOWNBUFF EQU 2CH
REYUPBUFF EQU 2DH
; wansnenenn MATN sssessnnen
MAIN:
MOV R2,#1SH
ACALL DELAY
MOV DPTR.,#PORTP ;SET 8255 CONTROL PORT
MOV A, #86H
MOVX @DPTR.A
ACALL CLR_LCD
MoV SP.,#30H
ACALL INITILCD
ACALL  PBEEP
MoV R7 .#00H
LOGO: MOV DPTR.#PAGE1
ACALL DISPLAY
(0} R2.,#0AH

ACALL  DELAY

MOV DPTR,#PAGE2
ACALL DISPLAY
MOV R2,#0AH
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ACALL  DELAY

RDDATE: ACALL  SHOWRIC
ACALL  KEY_CORRECT

MATNMENU - ACALL CLR_LCD
MOV DPIR,#PAGE3
ACALL  DISPLAY
MOV R2 #05H
ACALL  DELAY
MOV R7 ,#00H

CH_FUNC: ACALL  KEY FURC

s nanusnnesennnnS IBPROGRAM

: snsxxnnnse DPADD) SIUR seusssassus
: DPIR = DFIR + R2,R3

: IN = DPIR,R2.R3

: OUT = DPTR

: REG = A,DPIR

DPADD: MOV A,DPL
ADD A,R3
MOV DPL.A
MOV A,DPH
ADDC A,R2
MOV DPH.A
RET

; sxznxssssx DDSUB SUD sxsxssseus
; DPIR = DPIR - R2,R3
; IN = DPIR,R2,R3

; OUT = DPIR
;> REG = A,DPFIR
DPSUB: CLR c
MOV A,DPL
SUBB A,R3
MoV DPL.A
MOV A,DPH
SUBB A,R2
MOV DFH.A
RET
cunnnennsM L TIPLEX SUUBa#wnzs
:IN=B,A
;0UT=R2,R3
MUL: MUL AB
MoV R3.A
MOV R2.B
RET
MUL1S: MoV B.#19
ACALL MUL
RET
MUL18: MoV B,#18
ACAIL  MUL
RET

;.‘I.‘.'I‘I'..“I.*.*.*.'.*..*i".

;GET VALUE FROM KEYBOARD 4%4

KEY: MOV RS, #4

MOV R1,#0F7H
INKEY : MoV DPIR,#PORTC

Hov ARl

MOVX @DPIR A
SCAN: MOVX A,8DFIR

MoV R3.A

ANL AL#OFOH

;DISPLAY MAINMENU

;FIRST SET

;READ KEY

CJINE A, #0FOh ,KEYDOWN

MoV A.R1
RR A

50
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MOV
DJINZ
SIMP

KEYDOWN: MOV

MOV
MOVX
MOV

CJINE

BACK: MOVX
MOV

MOV
ACALL
MOVX
MOV

CJINE

RELEASE: MOV
ACALL
RET

CHE_KEY: ANL

ROW1: CJINE
Mov
JMP

ROwW2: CJINE
MoV
JMP

ROW3: CJINE
MOV
JMP

ROW4: CJNE
MOV
JHP
RET

3 SR N R R

;CHECK COLUMN

COL: MOV
ANL

COL1: CJINE
RET

COL2: CJINE
INC
RET

COL3: C.INE
INC
INC
RET

COL4: CJINE
INC
INC
INC
RET

R1.,A
RS, INREY

KEYDOWNBUFF ,A

DPTR, #PORTC
A,@DPTR
R3,a

A, #0F0H

A, KEYDOWNBUFF ,SCAN

A_BDPFIR

R3.,A

A_#0F0H
KEYUPBUFF A

KBDL

A, 8DPIR

R3.,a

A, #0FO0H

A, REYUPBUFF ,BACK

A, KEYDOWNBUFF
CHK_KEY

A,#0FOH

A #70H,ROW2
DPTIR.,#IB_KEY
COL

A, #0BUH ,ROW3
DFIR.,#IB_KEY+4
COL

A, #0DOH,ROW4
DPTR.,#TB_KEY+8
CoL

A, #0EOH ,SCAN
DPTR.#TB_KEY+12
COL

A.R3
A #OFH
A, #07H,COL2

A,#0BH,COL3
DFTR

A, #0DH,COL4
DPIR
DFIR

A, #0EH,COL
DPIR

DFTR
DPTR

; R a2 2 2 2 2 o2 2 a2 2 2l a2 22l o2l 2l adl )

;DELAY 20 mS. FOR PRESS AND RELEASE KEY

KBDL: Mov

DELZ2: MoV

DEL1: DJINZ
DJINZ

RET

R3,#03H
R4, #00H
R4,DEL1
R3,DEL2
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;READ DATE MONIH YEAR FROM RIC(DS 1202)

READRIC:

SHOWRTC:

CKVALUE:

CK1:

CK2:

CK3:

MOV
MOV
ACALL

MOV
ACALL
ACALL
MOV
MoV

MOV
ACALL
ACALL
MOV
Mov

MOV
ACATL
ACALL
MOV
MOV
RET

MOV
ACALL

ACALL
MOV
ACALL
MOV
ACALL

MoV
ACALL
MoV
ACALL

MOV
ACALL
MoV
ACALL

MOV
ACALL
MOV
ACALL

MOV
ACALL
MOV
ACALL

MOV
ACALL
MOV
ACALL

CINE
MOV

CJINE
MOV

CJINE
MoV

R2,#6EH
R3,#00H
RTCWR

R2,#87H
RTCRD

HTOA
DATEBUFF1,R2
DATEBUFF2,R3

R2,#89H

RICRD

HTOA
MONTHBUFF1,R2
MONTHBUFF2,R3

R2,#8DH
RICRD

HIOA
YEARBUFF1,R2
YEARBUFFZ,R3

DPIR, #PAGEDATE
DISPLAY

READRTC
A,DATEBUFF1
CKVALUE
A, #0C3H
LCDLDS2

A,DATEBUFF2
CKVALUE
A,#0C4H
LCDLDS2

A MONTHBUFF1
CRVALUE
A, #0C6H
LCDLDS2

A MONTHBUFF2
CRVALUE
A, #0C7H
LCDLDS2

A, YEARBUFF1
CRVALUE
A,#0C9H
LCDLDS2

A, YEARBUFF2
CRVALUE
A, #0CAH
LCDLDS2

A, #30H,CK1
DPTR.#TB_KEY

A, #31H,CK2
DPIR.#IB_KEY+11

A, #32H,CK3
DPIR.#TB_REY+10

A,#33H,CR4
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MOV DPIR,#IB_KEY+9

RET
CK4: CIJNE  A,#34H.CKS
MoV DPIR,#1B_KEY+7
RET
CK5: CINE A,#35H.CK6
MoV DPIR.#TB_KEY+6
RET
CK6: CIJNE A, #36H,CK7
MoV DPIR,#TB_KEY+S
RET
CK7: CINE A.#37H.CKS8
Mov DPIR.#IB_KEY+3
RET
CK8: CIJNE A, #38H,CK9
MOV DPIR.#IB_KEY+2
RET
CK9: CIJNE A, #39H.0UT
MoV DPIR.#IB_KEY+1
OUT: RET

® CHANG HEX TO ASCII

;IN = A

;OUT = RZ2,R3

HIOA: PUSH ACC
SWAP A
ACALL HIOAS
MoV R2,A
POP ACC
ACALL HIOAS
MoV R3.A
RET

HIOAS: ANL A #0FH
CINE  A,#0AH,5+3
JNC HIOAS1
ORL A #30H
RET

HTOAS1: SUBB A.#9
ORL A, #40H
RET

: ssssnnnesw ATOH SUR s«rsssawss

% ASCII TO HEX CONVERT
:IN = R2.R3  3CH,41H

; OUT = A 0aH
; REG = A,R2
ATOH: MoV A,R2
ACALL  ATOHS
SwAP A
MoV RZ2,A
MOV A.R3
ACALL  ATOHS
ORL AR2
RET
ATOHS: CINE AL#'A',5+3
JC ATOHS1
ADD A #9
ATOHS1: ANL A, #0FH
RET
RICRD: CLR RTCCLK sCLR=0
ACALL RTCDL
SETB  RICRST :R8T=1

ACALL = RTCDL
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MoV
ACALL

Hov
CLR
RTCRD1: CLR
ACALL
MOV
RRC
SETB
ACALL
DINZ
MOV
CLR
ACALL
RET

3 SRR RTCWR SUB
: WRITE SINGLE BYIE TO
; IN = R2 COMMAND

: R3 DATA

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

RTCWR: CLR
ACALL
SETB
ACALL
MOV
ACALL
MOV
ACALL
CLR
ACALL
RET

RTCWRC: MOV

RTCWRC1: RRC
MOV
SETB
ACALL
CLR
ACALL
DINZ
RET

RICDL: MOV
DJINZ
RET

A R2 s COMMAND
RTCWRC

R4,#8 :READ DATA
A

RICCLK
RICDL
C ,RTCDAT

RICCLK

RTCDL

R4 ,RICRD1

R3.A

RTCRST ;RST=0
RICDL

L e o 2 2 2 2 2 ) o ]

DS1202

RTCCLK ;CLR=0
RTCDL

RICRST :RST=1
RICDL

A R2 ;COMMAND
RTCWRC

A,R3 ;DATA
RTICWRC

RTCRST ;RST=0
RICDL

R4.#8 sWRITE COMMAND/DATA
A

RICDAT,C

RTCCLK sRISING EDGE CLOCK
RTICDL

RTICCLK
RTCDL

R4, RICWRC1

RS.#4 ;DELAY
RS.,S

3 300 303030 00 0006 06 300 30 303 30 3630 6 -0 30 3000 230 30396 3 300 M 0

:INITIAL LCD

INITLCD: MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
RET

DELAY: MoV

DELAY1: MOV
DJINZ
DJINZ
DJINZ
RET

A, #38H :FUNCTION SET
LCDWI

A, #10H ;CURSOR/DISPLAY
LCDWI

A, #OEH :DISPLAY CONTROL
LCDWI

A, #06H sMODE SET

LCDWI

A,#01H ;CLEAR

LCDWI

R3,#00H
R4, #00H
R4.S
R3,DELAY1
R2,DELAY

M B TR G 335 08 30 DU B8 BE BE 3030 0% 36 3 O 35 36 O 5P 0% 0% 02K SF-AF O 55 30 38 0 36 35 300 3¢ B¢

;SHOW LCD

DISPLAY: MOV
ACALL .
MOV
ACALL

A.#80H >SET ADDRESS LINE 1
LCDLDS
A, #0COH ;SET ADDRESS LINE 2
LepLDS
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MOV A,#90H :SET ADDRESS LINE 3
ACALL LCDLDS
MOV A, #0DCH :SET ADDRESS LINE 4
ACALL LCDLDS
RET
LCDLDS: PUSH DPH ;LOAD SUB.
PUSH DPL
ACALL LCDWI sWRITE ADDRESS
POP DPL
POP DPH
MOV R2.,#16 ;16 CHAR.
LCDLDS1: CLR A
MOVC  A,8A+DPIR sMOVC FOR CODE ~ MOVX FOR DATA
- PUSH DPH
PUSH DPL
ACALL LCDwD SWRITE DATA
POP DPL
POP DPFH
INC DPTIR
DJNZ R2,LCDLDS1
RET
LCDWI : MOV DPIR,#PORTA :DATA TO PORTA
MOVX  @DPIR.A
MOV DPIR, #PORTB ;PORTB READ MODIFY WRITE
MOVX  A,@DPIR
CLR ACC.0 ;RS=0
CLR ACC.1 ;R0
CLR ACC.2 sENABLE=0
MOVX  @DPIR.A
SETB ACC.2 sENABLE=1
MOVX  @DFIR.A
CLR ACC.2 sENABLE=0
MOVX  @DPIR.A
MOV AL¥#0 :DELAY
LCDWI1: DEC A
JNZ LCDWI1
RET
LCDWD: MOV DPIR,#PORTA sDATA TO PORTA
MOVX  @DPIR.A
MOV DPIR, #PORTB ;PORTB READ MODIFY WRITE
MOVX  A.@GDPIR
SEIB ACC.0 ;RS=1
CLR ACC.1 :RAW=0 I
CLR ACC.2 ;ENABLE=0
MOVX  @DPIR.A
SETB ACC.2 sENABLE=1
MOVX  @DPIR.A
CLR ACC.2 ;ENABLE=0
MOVX  @DPIR.A
MOV A #0 :DELAY
LCDWD1: DEC A
JNZ LCDwD1
RET

oSSR R S A R R

;SHOW INTEGER THAT IS DATA ON LCD

SHOwW_CHA: ADD A R7 ; CURSOR IS INCREMENT
ACALL LCDLDSZ2
MOV A.B
CH_DEL: CIJNE A, #020H,RET2 : IF DEL CURSOR IS DECREMENT
DEC R7
RET2: RET
SHOWCURSOR: MoV DFIR.#EMPTY
ACALL  LCDLDS2
RET
SHOW_FN: MOV A, #0CDH
ACALL LCDLDS2
RET

SRS ARERERAEREERE NN NER

sCLEAR 1LCD
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: 2525200 00 200 252 AN 200 05 00 25 25 SR 26

CLR_LCD:

MOV DPIR,#CLEAR
ACARLL  DISPLAY

B A VA VN 4200 VAN A 3 08 IR 28

LCDLDS2:

.
-

SOUND: MoV
MOV

SOUND1: CALL
CJINE
RET

SOUNDS: SEIB
CALL
CLR

CALL  SOUNDX
RET

SOUNDX: MoV
SOUNDX1: CALL
DEC

SOUNDY: DJINZ
MOV
DJINZ
MOV
SOUNDY1: RET

KBEEP: MOV
MOV
CALL

HBEEP: MOV
MOV
CALL

LBEEP: MOV
MoV
CALL

EBEEP: MOV
MOV
CALL
MOV
MOV
CALL

RBEEP: MOV

RBEEP1: MOV
PUSH
MOV
MoV

MOV
MOV
CALL
POP

RET

PUSH DPH ;LOAD SUB.
PUSH DPL

ACALL LCDWI sWRITE ADDRESS
POP DPL

POP DPFH

MOV R2,#01H ;1 CHARECTER
ACALL LCDLDS1

RET

sununmunw SOUND SUB wssnsmsu

RS.#0 ;END FLAG

R4, #80H ;DELAY CONSTANT
SOUNDS

RS, #1,50UND1

SOUNDB ;0UT 1
SOUNDX
SOUNDB ;0ur 0

A,R2 ;FREQUENCY DELAY
SOUNDY

A

SOUNDX 1

R4,S0UNDY1 :LENGIH COUNT DOWN
R4,#80H

R3,S50UNDY1

RS, #1

R2.#50H :KEY BEEP
R3,#10H
SOUND

R2,#10H ;SUCCESS BEEP
R3,#40H
SOUND

R2,.#90H ;WARNING BEEP
R3,#90H
SOUND

R2,#90H ;ERROR BEEP
R3.#00H

SOUND

R2,#0COH

R3.#00H

SOUND

R2,#4 :READY BEEP
A,R2

ACC =

R2.#70H

R3,#15H

SOUND

R2,#00H

R3,#16H

DMSEC

ACC :=1
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MOV R2.a
DIJNZ R2,RBEEP1
RET

PBEEP: MOV R6,#30H ;POWER-UP BEEP
MOV R7 . #36H
PBEEP2: MOV A R7

MOV R2.A
Mov R3,#02H
CALL  SOUND

MoV R2,#00H
MOV R3,#08H

CALL  DMSEC

DEC R7

DIJNZ- Reé,PBEEP2
RET

; waexsexw DMSEC SUB e nmien

; DELAY 11000 SECOND

; IN = R2,R3
: REG = A,R2,R3,R4
DMSEC: MOV R4.#230 ;1 MSEC LOOP
DMSEC1: NOP
NOP

DINZ R4,DMSEC1
DINZ  R3,DMSEC

MOV A.R2
CIJNE  A.,#0,DMSEC2
RET
DMSEC2: DEC R2
SJMP  DMSEC

swnwxnSJBPROGRAM SENDDATA TO COMPUTERsw®#=

SETTIX: MOV SCON.#050H : MODE1l 8BIT DATA 1STARTBIT 1STOP BIT
MOV TMOD,#20H  ; MODE2
MOV TH1,#0FDH :; 9600 BAUD RATE
SETB TR1 ;START TIMER1

MoV DPIR.#PAGE1S
ACALL  DISPLAY

CHECKF 3: ACALL KREY
CLR A
MOVC A,BA+DPTR
CINE A,#31H,KEY2

Mov DPTR,#PAGE12
ACALL  DISPLAY

MOV R2.,#10H
ACALL  DELAY

MOV DPIR.#ELECSTART

ACALL  SEND
RET
KEY2: CJINE A, #32H ,KEYESC

WMoV DPIR ,#PAGE12
ACALL  DISPLAY

MOV R2,#10H
ACALL DELAY

MOV DPIR,#WATERSTART

ACALL  SENDB
RET
KEYESC: CJINE A #3CH,CHECKF 3
ACALL  MAINMENU
RET
SEND: ACALL REYIE SWAIT RX OK

CJNE A,#13,SEND
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G0: INC DPIR

MOV A,BDPFIR
STARTBYTE: CJINE A #0FEH,GO ;CHECK START
DATABYTE: INC DFIR

MOVX A, @DPIR

CJINE A, #0FFH,TRANS ;CHECK END
INC DFIR

MOVX A,@DPIR

CJINE A, #00H,ENDBYTE

MOV A,#66

ACALL SBYIE

- MOV DPIR,#PAGE16
ACALL  DISPLAY
MOV R2 ,#0AH
ACALL  DELAY
AJMP MAINMENU

RET
TRANS: ACALL SBYIE
SIMP DATABYTE
ERDBYTE: CJINE A, #0FEH,ERROR sNEXT RECORD
MOV A #67
ACALL  SBYIE
REC: ACALL RBYIE

CJINE A, #65,REC ;13H = ENTER
SIMP DATABYTE

ERROR: MoV A, #65 :SHOW “"A" IF ERROR
ACALL SBYTE
JMP END1
; wassnsssens SEYTE SUB sesanssass
; SEND BYTE
; IN =A
; REG = NO
SBYTE: MOV SBUF A
JNB TI.S sWAIT FOR SEND OK
CLR TI
RET

snsnsnsenn REYTE SUUR ssssssssse

rd
-

: READ ONE BYTE

; OUT = A

; REG = A

RBYTE: JNB RI.S ;sWAIT FOR RECEIVE OK
CLR RI
MOV A,SBUF
RET

U 00 T TR S N

:GET INTEGER KEY FORM KEYBOARD
:0UT R7 (R7 COUNT)

GET_CH: MOV R2.#02H
ACALL  DELAY
INC R7

GET_CH2: ACALL  REY

MOV A #00H

MOVC A,@A+DPIR
H MOV R5.A

MOV B,A

SUBB A,#38H

JNC GET_CH2

CINE A, #OE6H,RET1 ;20H-3AH = E6H
KEY_DEL: DEC R7
RET1: RET
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;I“I.“ml'l“i'li“i'l'““mi*"

;WRITE NUMBER OF METER1SMETER2 TO BUFFER

WRBUFF1: MOV A, #KEYBUFFO
WRBUFF : ADDC A R7
MOV RO,A
: MOV A.RS
MOV A.B
MoV @R0A
RET
WRBUFF2: MOV A, #DATEBUFFO
ACALL WRBUFF
RET

H S50 35000 35 35 35 30 2R 3020 36 38 362 363038 30 3-8 3-8 36 208 0 DHIE 3 IN0% 36 3

;CHECK DD/MMAYY

:IF CORECT PRESS ENTER
:IF INCORRECT PRESS CLR FOR SET DD/MM/YY

KEY_CORRECT:

REY_INCORECT:

ACALL
CLR
MOVC
CJINE
RET

CJINE
ACALL
ACALL
MOV
ACALL
RET

REY
A
A,@A+DPTR

:ADDRESS 139-23H FOR REY BUFF.

A, #3EH,KEY_INCORECT

A, #3FH,REY_CORRECT

SETIDATE
SHOWRTC
R7 .#00H
KEY_CORRECT

s 23636 95 S-S 3 3538 - W 3836 3 2 -6 36 365 2 2 2836 3-8 3635 3 0% 2

;SHOW NUMBER OF:
SHOWENC :

CHOICE

PUSH
PUSH
ACALL
MOV
ACALL
MOV
ACALL

PGP
pPOP
ACALL
MOV
ACALL
RET

DPH

DPL

RBEEP
DPIR,#PAGES
DISPLAY
R2,#03H
DELAY

DPL

DPH
SHOW_FN
R2,#0SH
DELAY

> A58 0538 3 -5 35 226 HE 08 335 3 306 3 FHE A -0 A A0 262 0 20 N

;CHECK CHOICE OF FUNCIION

KEY_FUNC:

ACALL
ACALL
CLR
MOVC
CJINE
ACALL

HBEEP

KEY

A
A,GA+DPTR

A #31H,KEY_F2

SHOWFNC

A (2 222 s 2 2222 2 2223222 2]

;CHOOSE FUNCTION 1

REY F1:  ACALL
MOV
ACALL
MOV
ACALL
ACALL

DATAL:

(ELECTRICAL SYSTEM)

CLR_LCD

DPTR, #PAGE4

DISPLAY

R2,#0
DELAY

SH

SUBFNC1

ACALL
ACALL
ACALL
ACALL
MoV

ACALL

METER1
MEMFN1
LOOP
HBEEP
R7 ,#00H
CHOOSE 1

> DISPLAY FUNCTION

; DISPLAY ELECTRICAL SYSTEM
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RET

: 000 0 00 08 30 00 08 38 38 38 38 08 0000 050000 8- 045 48 000 0 45 06 040 48 88

:CHOOSE FUNCTION 2 (WATER SYSTEM)

KEY_F2:

WATERSYS:

DATAZ:

CJINE
ACALL
MOV
ACALL

MOV
ACALL

MOV
ACALL

ACALL
ACALL
ACALL
ACALL
ACALL
RET

A, #3IM,REY_F3
SHOWFNC
R2,#02H

DELAY

DPIR,#PAGES
DISPLAY

R2 ,#05H
DELAY

SUBFNC2
METER2
MEMFN2
LoOP
CHOOSEZ

;.mmum.“mmnm.

;CHOOSE FUNCTION 3 (SEND DXTA)

KEY_F3:

H 20 00000 S 2000 M0N0 9008 38 B-AE 08-SR0 00 DL O SHS-HHE B B 00 0 SN 00 00 BN

SUBFNC1:

KEYENT1:

REYF1CLR:

KEYF1ESC:

SUBFNC2:

KEVENT2:

KEYF2CLR:

CJINE
ACALL
(0
ACALL
ACALL
RET

ACALL
CLR
MOVC
CJINE
ACALL
RET

CJINE
AJMP
RET

CJINE
AJMP
RET

ACALL
CLR
MovC
CJINE
ACALL
RET

CINE
AJMP
RET

A,#33H KEY_FUNC
SHOWFNC

R2,#03H

DELAY

SETIX

KEY

A

A,@A+DPIR

A #3EH,KEYFICLR
LBEEP

A, #3FH,KEYF1ESC
CLRELEC

A, #3CH,SUBFNC1
MATNMENU

REY

A

A,@A+DPIR

A, #3EH,KEYF2CLR
LBEEP

A, #3FH, KEYF 1ESC
CLRWATER

3 SISO 00 10 2000 -0 0 La 2 2 2 X2 2 20 202 oLl

;CLEAR ALL DATA IN RAM (ELECIRICAL)

CLRELEC:

CLRWATER:

MOV
MOV
MOV
ACALL
AJMP
RET

MOV

DPIR,#ELECSTART
RS, #0FFH
R6,#40H

CLR

KEY_F1

DPTR ,##ATERSTART
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CLR:
CLRZ:

MOV
MOV
ACALL

MOV
MOVX
INC
DINZ
DINZ

MOV
ACALL
MOV
ACALL
MOV
ACALL

ACALL

R5_#0FFH
R6,#40H
CLR
WATERSYS

A, #00H
@DPIR.A
DPTR
RS,CLR2
R6,CLR2

DPIR,#PAGE11
DISPLAY
‘R2,#0AH
DELAY
DPIR.#PAGE14
DISPLAY
R2,#0aH
DELAY

RET

3 O N A A0 OO A N O 5 0 B0 I O O O N

;SET DD/MMAYY
SETDATE:

Mov
ACALL
MOV
ACALL
ACALL
MOV

ACALL

MOV
MOV
ACALL
MOV
MOV
ACALL

MoV
Mov
ACALL
MOV
MOV
ACALL

MoV
()%
ACALL
MOV
Mov
ACALL
RET

DPTR,#PAGE7 . DAY MONTH AND YEAR
DISPLAY

R2,#02H

DELAY

DAY

R2,#02H

DELAY

R2 ,DATEBUFF1
R3,DATEBUFF2

ATCOH

R2,#86H  ;WRITE DATE
R3.A

RTCWR

R2 MONTHBUFF 1
R3,MONTHBUFF 2
ATOH

R2,#88H

R3.A

RTCWR

R2 ,YEARBUFF1
R3,YEARBUFF2
ATOH

R2,#8CH

R3.,A

RTCWR

5 VST BTN 5S35 T T U P NI

;GET DATA OF ELECTRICAL SYSTEM

METER1:

REYMETER:

KEYPOWER:

KEYMETER1:

MoV
ACALL
MoV
ACALL

ACALL
CJNE

MOV
ACALL

ACALL
CJINE
RET

ACALL

DPIR,#PAGES
DISPLAY

A, #0C8H
SHOWCURSOR

REYMETER1
R7,#06H,KEYMETER

A, #98H
SHOWCURSOR

KEYPOWER1
R7 ,#0AH, KEYPOWER

GET_CH
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ACALL
MOV
ACALL
ACALL
RET

KEYPOWER1: ACALL
ACALL
MOV
ACALL
ACALL
RET

M 4050001 9830302008 B 4 0 B -T 40N A 40 0 2R 40 - O -0 IR

;GET DATA OF WATER SYSTEM

METER2: MoV
ACALL
MOV
ACALL

KEYMETER?: ACALL
CJINE

MOV
ACALL

POWER2: ACALL
CJINE
RET

LOOP: ACALL
CLR
MOVC
CJINE
RET

DPIR,#PAGES

DISPLAY

A, #0C8H

SHOWCURSOR
1

KEYMETER
.R7 ,#07H KEYMETERZ2

A,#99H
SHOWCURSOR

KEYPOWER1
R7 .#0BH,POWER2

KEY

A

A,@A+DPTR

A #3EH,LOOP

M AR SO0 A BI040 0 2 A 4R 0030 0 2 2 40 0 0 R O 00U - AR R R R -

;WRITE NUMBER OF METER1{ELECTRICAL) TO RaM

MEMFN1: ACALL
ACALL
MOV
ACALL
MoV
MOVX
ACALL
ACALL
ACALL
DEC
MoV
MOV

RET

INC_COUNT1

MUL18

DPIR,#ELECSTART

DFADD

A, #0OFFH :STOP VALUE
@DPIR,A

WIT1

READRTC

MEMDATE

DPL sSTART VALUE
A #0FEH

@DPIR.A

H AR ERSRR B AR RS ER S ERER SRS S ERA SR RESN

SWRITE NUMBER OF METERZ2(WATER) TO RAM

MEMFN2: ACALL
ACALL
MOV
ACALL
Mov
MOVX
ACALL
ACALL
ACALL
DEC
MOV
MOVX

RET

INC _COUNT2

MUL1S

DPTR ,##ATERSTART

DPADD

& ,#0FFH ;STOP VALUE
@DPIR.A

UNIT2

READRTC

MEMDATE

DPL ;START VALUE
A, #0FEH

@DPIR.A

5 OO0 0 B 0000 0000 0150 40 T30 L B 0 R

sWRITE DATA TO RAM (SUB PROGRAM)

UNIT2: MOV
DEC

A_KEYBUFF11
DPL
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UNIT1:

MEMNOZ2 :

MEMNO1:

MEMDATE :

MOVX

MOV
DEC
MOVX

Mov
DEC
MOVX

MOV
DEC
MOVX

MOV
DEC
MOVX

MOV
DEC
MOVX

MOV
DEC
MOVX

MoV
DEC
MOVX

Mov
DEC
MOVX

MOV
DEC
MOVX

MOV
DEC
MOVX
RET

HOV
DEC
MOVX

MOV
DEC
MOVX

MOV
DEC

MOVX

MOV
DEC
MOVX

MoV
DEC
MOVX

Moy
DEC
MOVX
RET

@DFIR,A

A, KEYBUFF10
DPL
@DPIR.A

A, KEYBUFF9
DPL
@DPIR.A

A KEYBUFF8
DPL
@DPIR,A

A, KEYBUFF7
DPL
@DFIR, A

A REYBUFF6
DPL
@DPIR.A

A KEYBUFF5
DPL
@DPTR,A

A, KREYBUFF 4
DPL
@DPIR.A

A _KEYBUFF3
DPL
@DFTR.A

A REYBUFF2
DPL
@DPIR.A

A KEYBUFF 1
DPL
@DPIR,A

A YEARBUFF2
DPL
@DPIR.A

A, YEARBUFF1
DPL
@DPIR,A

A MONTHBUFF2
DPL

@DPIR.A

A MONTHBUFF1
DPL
@DPTR.A

A,DATEBUFF2
DPL
@DPIR.A

A DATEBUFF1
DPL
@DPTR.A

: IS B 582 350 AR 560 B JE-0E OF 298 O 3695 08 3F 05 3E 56 3F -2 46 F-25- 4% AR %

sINCREMENT DPTR(AT ADDRESS COUNTER)

INC_COUNT1:

ACALL COUNT1

INC
MOVX
RET

A
@DPIR.A

sYEARBUFF2

:YEARBUFF1
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COUNT1:

INC_COUNT2:

COUNT2:

MOV
MOVX
RET

ACALL
INC
MOVX
RET

MOV
MOVX
RET

DPIR ,#ELECCOUNT
A,@DPTIR

COUNT2
A
@DPIR.A

DPIR , #WATERCOUNT
A,.@DPTR

M IS S S IE A 3 -0 O -0 - SHIR A SE-01 01908 LR -

;SET DATE/MONIH/YEAR TO DS1202

DAY:
DAY1:

MONTH1:

YEAR1:

MoV
ACALL
ACALL
ACALL
MOV
ACALL
CJINE

MOV
ACALL
ACALL
ACALL
MOV
ACALL
CJINE

MOV
ACALL
ACALL
ACALL
Mov
ACALL
CJINE
RET

A, #0C6H

GET_CH
WRBUFF2

A, #0IC7TH

SHOw_CHA

R7 . #02H,DAY1

A #097H
SHOWCURSOR
GET_CH

WRBUFF2
A, #095H
SHOwW_CHA
R7 ,#04H MONTH1

A,#0D7H
SHOWCURSOR
GET_CH
WRBUFF 2
A,#0D3H
SHOW_CHA
R7.#06H,YEAR]1

5 BB 2B 0B OB BB U 2 B T U TN O N %

:SELCET ESC,ENT,ON-OFF

CHOOSE1:

CHOOSEZ:

SUBELEC:

KEY_AGAINI1:

KEY_ESC1:

ON_OFF1:

KEY ENT1:

ACALL
RET
ACALL

MOV
ACALL
MoV
ACALL

ACALL
CLR
MOVC

CJINE
ACALL

CINE
ACALL

CINE
ACALL
MOV

SUBELEC

SUBWATER

DPTIR,#PAGE10 ;SELECT ESC, ENT, ON/OFF

DISPLAY
R2,#05H
DELAY

REY
A
A,.@A+DPTR

A_#3CH,ON_OFF1
HBEEP
MATNMENLI

A #3AH,REY ENT1
EBEEP
END1

A, #3EH,KEY AGAIN1
HBEEP

R7 . #00H

DATA1L



SUBWATER:

KEY_AGAIN2:

KEY_ESC2:

ON_OFF2:

KEY_ENTZ:

MOV
ACALL

ACALL

ACALL
CLR
MovC

CJINE
ACALL
AJMP
RET

CJINE
ACALL
JMP
RET

CJINE
ACALL
MOV
AJMP
RET

DPTIR.#PAGE10 :SELECT ESC. ENI, ON/OFF

DISPLAY
R2,#0SH
DELAY

KEY
A
A, @A+DPIR

A_#3CH,ON_OFF2
HBEEP
MATNMENU

A #3AH,REY_ENT2
EBEEP
END1

A #3EH, KEY AGAINZ
HBEEP

R7,#00H

DATA2

5 RN N NN RN RN NN T NN

;DISPLAY
PAGE1:

PAGEZ:

PAGE3:

PAGE4:

PAGES:

PAGE7:

PAGES:

PAGES:

PAGE10:

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

! PROJECT b
u 3’1‘/2 L
! PORTABLE !
" DATA STORAGE *

o B‘Y "
" 39013067 "
“ 398013068 "
¢ 39013069 "

“ SELECT FUNCTION"
" 1. ELECTIRICAL *
' 2. WATER "
" 3 . SEND "

"  ELECTRICAL "
“[ENT] ENTER "
“[CLR] CLEAR "
“[ESC] MAIN MENU"

" WATER SYSTEM *
“[ENT] ENTER  “
“[CLR] CLEAR  *
"[ESC] MAIN MENU"

" SET DDAMM/YY "
" DAY "
" MONTH "
" YEAR "

U6 36 26 206 36 AP 9636 38 26 6 0

"  NUMBER "
“  POWER "

Y20 62268 T TR 2N A

" FUNCTION *

“ PLEASE SELECT "
"[OFF ]JEND PROGRAM"
»[ESC]MAIN MENU "
“ [ENT]CONTINEUE *

65
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PAGE11:

PAGE12:

PAGE13:

PAGE14:

PAGE1S:

PAGE16:

TB_REY:

PAGEDATE :

CLEAR:

END1:

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB

DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

DB

0 0 4RSS NS HSR NSRS "

“ CLEAR ALL DATA"
" PLEASE WAIT

" A U B A T

“  SEND DATA "
* PLEASE WAIT *

U0 - 00 00 0

“CLEAR ALL DATA ?*
e aunnentesnenee !
“[(ENT] YES "
1" [CLR] NO "

00000 00000100 0 000000 00 8

“  CLEAR DATA "
“ COMPLEATE "

“SELECT MODE SEND"
"{1] ELECTRICAL "
“[2] WATER "
"[ESC] MAIN MENU *

00 - S RN

" SEND DATA "
*  COMPLEATE "

1020 0000 20000 L0 NIRRT

30H.39H.38H, 37H
3FH,36H, 35H, 34H
3EH,33H,32H,31H
3A2H,20H,3BH, 3CH

" DDAMMAYY "
n / / [1]
« [ENT] CORECT *
* [CLR] INCORECT "
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unit portablel:
interface
uses

ExtCtrls, StdCtrls:;

type
TForml = class(TForm)
Panell: TPanel:
Labell: TLabel:
Label2: TLabel:
Timerl: TTimer;
procedure TimerlTimer (Sender: TObject):

private
{ Private declarations }
public
{ Public declarations }
end;
var

Forml: TForml;
implementation
uses portable2;
{SR = .DFM}
procedure TForml.TimerlTimer{Sender: TObject):
begin
forml.hide;
form2.show:
timerl.enabled:=false:;
end;

and.

unit portable2;
interface

uses

Windows, Messages. SysUtils, Classes, Graphics, Controls. Forms, Dialogs,

StdCtrls, ExtCtrls, Buttons, Db, DBTables:

type
TForm2 = class(TForm)
GroupBoxl: TGroupBox:
Editl: TEdit:
BitBtnl: TBitBtn:
BitBtn2: TBitBtn:
Tablel: TTable:
DataSourcel: TDataSource:
procedure BitBtnlClick(Sender: TObject):
procedure BitBtn2Click(Sender: TObject):
private
{-Private declaraticms }

Windows, Messages, SysUtils, Classes. Graphics, Controls, Forms. Dialogs.
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public
{ Public declarations }
end;

var
Form2: TForm2;

implementation
uses portablel, portable3:
{$R =.DFM}

procedure TForm2.BitBtniClick{Sender: TObject):
var s:string:
sflagl,sflag2:boolean;

begin
tablel.open:
tablel.first:

s:=tablel.fieldbyname('passwordl’).asstring;
if editl.text=s then sflagl:=true;
if editl.text='haruthai' then sflag2:=true;

if sflagl or sflag2 then
begin
form?2.hide;
form3.show;
end

else
begin
messaged1g ( * siadnbigndes ngounldsindlmi  mterror, [mbok],0) ;

editl.setfocus;
editl.text:="'"';

end;
end;

procedure TForm2.BitBtn2Click(Sender: TObject):
begin

application.teminate;
end;

end.

unit portable3:
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,

StdCtrls, Menus, Buttons, ExtCtrls, Db, DBTables, Grids, Calendar:

type
TForm3 = class(TForm)

Panell: TPanel;
BitBtn2: TBitBtn;
BitBtn3: TBitBtn:
BitBtn4: TBitBtn;
BitBtnl: TBitBtn;
Tablel: TTable:
DataSourcel: TDataSource;
Table2: TTable;
DataSource2: TDataSource:
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Table3: TTable;
DataSource3: TDataSource:;
Table4: TTable;
DataSource4: TDataSource:
Table6: TTable:
DataSource6: TDataSource;
Table2Electricunit: TFloatField:
TableZ2Dayl: TFloatField;
Table2Monthl: TFlcatField:
Table2¥earl: TFloatField:
Calendarl: TCalendar:
Table7: TTable:
DataSource7: TDataSource:
BitBtnS5: TBitBtn:
Editl: TEdit:
TableB8: TTable:
DataSource8: TDataSource;
BitBtn6: TBitBtn:
Table2cldelectricunit: TIntegerField:
Table2totalelectricunit: TIntegerField;
TableZname: TStringField;
Table2surname: TStringField:
TableZaddrl: TStringField:;
Table2province: TStringField:
Table2zip: TStringField:
Table2telephone: TStringField:
Table5: TTable:
TableS: TTable;
Tablel0: TTable;
TableSWaterno: TIStringField:
TableSDayl: TFloatField;
TableSMonthl: TFloatField:
TableSYearl: TFloatField:;
TableSoldwaterunit: TIntegerField:;
TableStotalwaterunit: TIntegerField;
TableSname: TStringField;
TableSsurname: TStringField:
TableSaddrl: TStringField:;
TableSprovince: TStringField:
TableSzip: TStringField:
TableStelephone: TStringField:
TableStypewater: TFloatField;
Tablell: TTable;
TableSwaterpay: TCurrencyField:;
Table2Electricno: TStringField:
Table2typeelectric: TFloatField;
Tablelelectricpay: TCurrencyField:
TableSWaterunit: TFloatField;
BitBtn7: TBitBtn;
procedure BitBtn2Click(Sender: TObject):
procedure BitBtn3Click (Semder: TObject):
procedure BitBtn4Click(Sender: TObject):
procedure BitBtnlClick(Sender: TObject):
procedure Table2CalcFields(DataSet: TDataSet);
procedure BitBtnSClick (Sender: TObject):
procedure BitBtn6Click (Sender: TObject):
procedure TableSCalcFields(DataSet: TDataSet):
procedure BitBtn7Click(Sender: TObject):
private
{ Private declarations }
public
{ Public declarations }
end

var
Form3: TForm3;

implementation

uses portable4, portableS. portable?, portable8 ,portable2, portablel2,
portableld;

{SR =.DFM}

procedure TForm3.BitBtn2Click(Sender: TObject):
begin-
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form3.hide;
form4.show:
end:

procedure TForm3.BitBtn3Click(Sender: TObject):
begin

form3.hide;

form8.show;
end;

procedure TForm3.BitBtn4Click(Sender: TObject):
begin

table2.open;
tabled4.open;
tabled.edit:

while not table2.eof do

begin
tabled.append:
table4.fieldbyname('name’).asstring:=table2.fieldbyname(’'name').asstring:

table4.fieldbyneme('surneme’).asstring:=table2.fieldbyname('surname').asstring:
table4.fieldbyname ('addrl’') .asstring:=table2.fieldbyname ('addrl').asstring:

table4.fieldbyname ( ‘province').asstring:=table2.fieldbyname('province').asstring

»

table4.fieldbyname('zip').asstring:~table2.fieldbyname('zip’').asstring:

tabled.fieldbyname('telephone’) .asstring:~table2.fieldbyname (‘telephone’).asstri
ng;

tabled.fieldbyname (‘monthl’').asinteger:=tablel.fieldbyname('monthl').asinteger:;
table4.fieldbyname('yearl') .asinteger:=table2.fieldbyname ('yearl’).asinteger:
tabled.fieldbyname('dayl').asinteger:=table?.fieldbyname('dayl’).asinteger;

tabled.fieldbyname('electricno’).asstring:=table?2.fieldbyname('electricno’}.asst
ring:
table4.fieldbyname(‘ocldelectricunit').asinteger:=table2.fieldbyname
('oldelectricunit') .asinteger;
tabled4.fieldbyname('thiselectricunit').asinteger:=table2.fieldbyname
('electricunit').asinteger;
tabled.fieldbyname('totalelectricunit').asinteger:=table2.fieldbyname
('totalelectricunit').asinteger:;
table4.fieldbyname(’'electricpay’') .ascurrency:=table2,fieldbyname
('slectricpay').ascurrency:
table4.fieldbyname('electrictype').asfloat:=table2.fieldbyname
('typeelectric').asfloat;
table4.next;
table2.next:;
end;

tableb.open;
tablell.open;
tablell.edit:

while not tableS.eof do

begin
tablell.append:
tablell.fieldbyname('name’).asstring:=tableb.fieldbyname('name').asstring:

tablell.fieldbyname ('surname').asstring:~=table5.fieldbyname ('surname’).asstring:
tablell.fieldbyname (‘addrl').asstring:=tableS5.fieldbyname('addrl').asstring:

tablell.fieldbyname ('province’) .asstring:=tableS.fieldbyname (' province').asstrin

rd

tablell.fieldbyname (‘zip').asstring:=tableS.fieldbyname(‘zip').asstring:;

tablell.fieldbyname (' telephone').asstring:=tableS. fieldbyname('telephone’) .asstr
ing:
tablell.fieldbyname ('waternc’).asstring:~tableS.fieldbyname( ‘'waterno').asstring:

tablell.fieldbyname ('oldwaterunit').asinteger:=tableS.fieldbyname

('ocldwaterunit').asinteger;
tablell.fieldbyname(‘'thiswaterunit').asinteger:=tableS.fieldbyname

(‘waterunit').asinteger:;
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tablell.fieldbyname ('totalwaterunit').asinteger:=tableS.fieldbyname
('totalwaterunit').asinteger:

tablell.fieldbyname ('waterpay') .ascurrency:=tahle5.fieldbyname
('waterpay’) .ascurrency:

tablell.fieldbyname(‘monthl').asinteger:=tableS.fieldbyname('monthl’).asinteger:;

tablell.fieldbyname{'yearl').asinteger:=tableS.fieldbyname('yearl').asinteger;
tablell.fieldbyname('dayl').asinteger:=table5.fieldbyname(‘dayl’').asinteger;

tablell. fieldbyname ( ‘watertype').asfloat:=tableS.fieldbyname (' typewater').asfloa
t:

tablell.next:

tableS.next:
end;

tableS.first:
tableb.open:
table6.edit:

while not tableS.eof do
begin

if tableS.fieldbyname('monthl').asinteger=calendarl.month then

begin
table6.append:
tableb.fieldbyname('name').asstring:=table5.fieldbyname('name’).asstring:

table6.fieldbyname('surname’).asstring:=table5.fieldbyname(’'surname').asstring;
table6.fieldbyname(‘addrl').asstring:=table5.fieldbyname('addrl') .asstring:

table6.fieldbyname (' province').asstring:=table5.fieldbyname ('province').asstring
table6.fieldbyname('zip') .asstring:=table5.fieldbyname(‘zip').asstring:

tableb.fieldbyname (' telephone') .asstring:=table5.fieldbyname('telephone').asstri
ng;

table6.fieldbyname ('waterno') .asstring:=table5.fieldbyname( 'waterno').asstring:
table6.fieldbyname('oldwaterunit') .asinteger:=table5.fieldbyname
('oldwaterunit').asinteger:
tablet.fieldbyname('thiswaterunit’').asinteger:=table5.fieldbyname
('waterunit').asinteger:
table6.fieldbyname(‘totalwaterunit').asinteger:=table5.fieldbyname
('totalwaterunit').asinteger;

table6.fieldbyname( 'waterpay') .ascurrency:=table5.fieldbyname('waterpay').ascurr
ency;

table6.fieldbyname('monthl') .asinteger:=table5.fieldbynane( 'monthl‘).asinteger:
table6.fieldbyname('yearl').asinteger:=tableS.fieldbyname ('yearl’).asinteger;
table6.fieldbyname('dayl').asinteger:=table5.fieldbyname ('dayl’).asinteger:

tableb.fieldbyname ('watertype').asfloat:=table5.fieldbyname (' typewater').asfloat
’ tableb.next;
tableS.next;
end;
end;

table2.first:
table7.open:
table7.edit;

while not table2.eof do
begin

if table?.fieldbyname('monthl') .asinteger=calendarl.month then

begin
table7.append:
table?.fieldbyname('name').asstring:=table2.fieldbyname('name').asstring:

table7.fieldbyname (‘surname').asstring:=table2.fieldbyname (‘surname').asstring;
table7.fieldbynahe('addrl’).asstripg:=table2.fieldbyname ('addrl’).asstring;
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table?.fieldbyname('province').asstring:=table2.fieldbyname(‘province').asstring
table?.fieldbyname('zip').asstring:=table2.fieldbyname('zip’).asstring:

tah1e7.fie1dhyname('tslephone').asstring:-tahlez.fieldbynume('telephone‘).nsstri
ng;

table?.fieldbyname (‘electricno').asstring:~table2.fieldbyname(‘electricno’).asst
ring:

table?.fieldbyname('cldelectricunit').asinteger:=table?.fieldbyname
(‘oldelectricunit').asinteger:

table?.fieldbyname('thiselectricunit').asinteger:=table2.fieldbyname
('electricunit').asinteger:

table?.fieldbyname(‘totalelectricunit’).asinteger:~table2.fieldbyname
('totalelectricunit').asinteger:

table?.fieldbyname('electricpay') .ascurrency:=tableZ2.fieldbyname
('electricpay') .ascurrency:

table7.fieldbyname( 'monthl') .asinteger:=table2.fieldbyname(‘monthl’).asinteger;
table?.fieldbyname('yearl').asinteger:=table2.fieldbyname ('yearl').asinteger:
table?.fieldbyname('dayl').asinteger:=table2.fieldbyname(‘dayl’).asinteger;
table?.fisldbyname('electrictype’) .asfloat:=table.fieldbyname

(' typeelectric').asfloat:
table7.next:
tableZ.next:

end:

end;

form3.hide:

form7 .show;
tablel.close:
table2.close:

end;

procedure TForm3.BitBtniClick(Sender: TObject):
begin
if
messagedlg (' qmﬁmm?ﬁlﬁ:ﬁun’lsﬁ'\q’mhiu?ﬂu'.mtconf irmation, [mbyes,mbno],0)=mryes

then application.terminate:
end;

procedure waterpay(watertype:variant:totalwater:integer;var paywater:real);

var payl,tax:real:
total2,total3,total4,total5, total6, total7,total8:integer:
total9,totalll,totalll,totall2:integer:
begin
total2:=-1;
total3:=-1;
total4:=-1:
totalS:=-1;
total6:=-1;
total7:=-1;
totalB:=-1;
totalS8:=-1;
totallO:=-1;
totalll:=-1;
totall2:=-1;

if (watertype=2.00) then
begin
if totalwater<=10 then payl:=80
else total2:=totalwater-10:

if (total2<=10)and (total2>0) then payl:=80+(total2=9.20)
else total3:=total2-10:

if {total3<=10) and (total3>0)then payl:=80+(10%9.20)+(total3=9.45)
else total4d:=total3-10:
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if (total4<=10) and (total4>0) then payl:=80+(10%9.20)+(10=9.45)+
(total4*11.71)
else totalS5:=total4-10;

if (total5<=10) and (total5>0) then payl:=80+(10%9.20)+(10%9.45)+
(10%11.71)+(total5=12.04)
else totalb:=total5-10:

if (total6<=10) and (total6>0) then payl:=80+(10%9.20)+(10%9.45)+
{10=11.71)+(10%12.04)+(total6=12.36)
else total7:=total6-10:

if (total7<=10) and (total7>=0) then payl:=80+(10%9.20)+(10%=9.45)+
(10=11.71)+(10#12.04)+(10%12.36)+ (total7=12.69)
else-totalB:=total7-20;

if (total8<{=10) and (total8>=0) then payl:=80+(10%9.20)+(10%9.45)+
(10%11.71)+(10%12.04)+(10%12.36)+(20%12.69)+(totalB=13.01)
else total9:=total8-20:

if {total9<=20) and (total9>=0) then payl:=80+(10%9.20)+(10%9.45)+
(10%11.71)+(10%12.04)+ (10%12.36 )+ (20#12.69)+ (20%13.01)+(total9d=13.34)
else totallO:=total9-40;

if (totall0<=40) and (totall0>=0) then payl:=80+(10%9.20)+(10%9.45)+
(10=11.71)+(10=12.04)+(10%12.36)+(20=12.69)+(20%13.01)+(20%13.34)+
{(totall0=13.66)
else totalll:=totall0-40:

if (totalll<=40) and (totalll>=0) then payl:=80+(10%9.20)+(10%9.45)+
(10%11.71)+(10%12.04)+(10%12.36)+(20%12.69)+(20%13.01)+(20%13.34)+(40%13.66)+
(totalll=13.99)
else totallZ:=totalll-40:

if (totall2>=0) then payl:=80+(10%9,20)+(10%9.45)+(10%11.71)+(10%12.04)+
(10%12.36)+(20%12.69)+(20%13.01)+ (20%13.34)+(40%13.66)+(40%13.99)+
(totall2%14.31);

end

else if (watertype=1.00) then
begin
if totalwater<=30 then
begin
payl:= totalwater=7;
if payl < 40 then payl:=40;
end

else total2:=totalwater-30;

if (total2<=10)and (total2>=0) then payl:=210+(total2=8.53)
else total3d:=total2-10;

if (total3<=10)} and (total3d>=0)then payl:=210+(10=8.53)+(total3=8.85)
else total4:=total3-10:

if (total4<=10) and (total4>=0) then payl:=210+(10%B8.53)+(10=8.85)+
(total4=9.18)
else totalS5:=total4-10;

if (total5<=10) and (total5>=0) then payl:=210+(10%8.53)+(10%8.85)+
(10+%9.18)+ (total5#9.50)
else totalb6:=total5-10;

if (total6<=10) and (total6>=0) then payl:=210+(10=8.53)+(10%8.85)+
(10%9.18)+(10+*9.50)+ (total6=9.83)
else total7:=total6-10:

if (total7<=10) and (total7>=0) then payl:=210+(10#8.53)+(10=8.85)+
(10%9.18)+(10%9.50)+(10%9.83)+(total7=11)
else totalB:=total7-10;
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if (total8<=10) and (total8>=0) them payl:=210+(85.3)+(68.5)+(31.8)+(95)+
(88.3)+(110)+(totalB=11,.32)
else total9:=totalB8-20;

if (total9<=20) and (total9>=0) then payl:=210+(85.3)+(88.5)+(91.8)+(95)+
{98.3)+(110)+(113.2) +(total9=11.65)
else totall0:=totalS-40:

if (totallD<=40) and (totall0>=0) then payl:-«210+(85.3)+(88.5)+(91.8)+
(95)+(98.3)+(110)+(113.2) +(20%11.65)+(total10%11.97) .
else totalll:=totall0-40;

if (totalll<=40) and (totalil>=0) then payl:=210+(85.3)+(88.5)+(91.8)+
(95)+(968.3)+(110)+(113.2) +(20%11.65)+(40=11.97)+(totalll=12.30)
else totall2:=totalll-40;

if (totall2>=0) then payl:=210+(B5.3)+(88.5)+(91.8)+(95)+(98.3)+(110)+
(113.2) +(20%11.65)+(40#11.97)+(40=12.30)+(total12=12.95);

end
else showmessage('not correct water'):

taxz:=(payl)-10: /7 tax 10%
paywater:=payl+tax:
end:;

procedure electricpay(electrictype:variant:totalelectric:integer:var pay:real):

var payl,payft.tax,.ft:real:
total2,total3,total4, total5,totalb, total7,totalB:integer:

begin

total2:=-1:
total3d:=-1;
totald:=-1;
totalS:=-1:
totalb:=-1;
total7:=-1;
totalB8:=-1;

if (electrictype=1.2) then
begin
if totalelectric<=35 then payl:=85.21
else total2:=totalelectric-35;
if (total2<=115) and (total2>=0) then payl:=85.21+(total2=1.1236)
else total3d:=total2-115;
if (total3<=250) and (total3>=0) then payl:=85.21+(115%1.1236)+
(total3=2,1329)
else total4:=total3-250;
if total4>=0 then payl:=85.21+(115%1.1236)+(250%2.1329)+(total4=2.4226);

end

else if (electrictype=1.1) then
begin
if totalelectric<=5 then payl:=4.96
else total2:=totalelectric-5;

if (total2<=10)and (total2>=0) then payl:=4.96+(total2=0.7124)
else total3:=-total2-10:

if {total3<=10) and (total3>=0)then payl:=4.96+(10#0.7124)+(total3»0.8993)
else total4:=total3-10:

if (total4<=10) and {total4>=0) then payl:=4.96+(10=0.7124)+(10%0.8993)+
(total4=1.1516)
else totalS:=total4-10:

if (totalS5<=65) and {totalS5>=0) then payl:=4.96+(10%0.7124)+(10=0.8993)+
(10#1.1516)+(total5*1.5348)
else totalb6:=total5-65;
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if (total6<=50) and (total6>=0) then payl:=4.96+(10=0.7124)+(10=0.8993)+
{10=1.1516)+(65*1.5348)+(totalb*1.6282)
else total7:=total6-50;

if (total7<=250) and (total7>=0) then payl:=4.96+(10%0.7124)+(10%0.8993)+
(10%1.1516)+(65%1.5348)+ (50%1.6282)+ (total7=2.1329)
else total8:=total7-250;

if total8>=0 then payl:=4.96+(10=0.7124)+(10%0.8993)+(10=1.1516)+
(65%1.5348)+(50*1.62682)+(250%2.1329)+ (totald=2.4226):
end

else if electrictype=2 then
begin
if totalelectric<=35 then payl:=89.89
else total2:=totalelectric-35; .
if (total2<=11S) and (total2>=0) then payl:=89.89+(total2=1.1236)
else total3:=totalZ-115;
if (total3d<=250) and {(total3>=0) then payl:=89.89+(115=1.1236)+
(total3=2.1329)
else total4:=total3-250;
if total4>=0 then payl:=89.89+(115%1.1236)+(250%2.1329)+(totald=2.4226);
end
else showmessage('not correct electric'):

ft:=55.77-100: //facter
payft:=totalelectric=ft:
tax:=(payl+payft)710; /7 tax 10%

pay:=payl+payft+tax:
end:

procedure TForm3.Table2CalcFields (DataSet: TDataSet):
var
totalelectric:integer:
thisunit,lastunit:integer:
payelectric:real:
typeelectric:variant:
begin
thisunit:=table2.fieldbyname('electricunit').asinteger:
lastunit:= table2.fieldbyname ('ocldelectricunit').asinteger:
table2.FieldByName ('totalelectricunit').asinteger:=thisunit-lastunit:
totalelectric:=table?.fieldbyname (' totalelectricunit').asinteger:
typeelectric:=table?.fieldbyname ('typeelectric').asvariant:
electricpay (typeelectric,totalelectric,.payelectric):
table?.FieldByName ('electricpay').asfloat :=payelectric;

end:

procedure TForm3.BitBtnS5Click(Sender: TObject).:
var InputString: string:
begin
if messagedlg (' Amraenishazu/dsusdadiiulivieli, mteconfirmation, (mbyes,mbno].0) =mryes
then
begin
InputString:= InputBox( wWaeurdadow, deusdadwlnd, ) ;
editl.text:=inputstring;
if editl.text='"' then exit;
InputString:= InputBox(iiReuniadiw, Peusiaiwlmitnai .t 1) :
if inputstring=editl.text then
begin
table8.0pen:
table8.Edit;

table8.1insert:
tableB.fieldbyname ('passwordl').asstring:=inputstring:;

tableB.last:
table8.delete;

messagedlyg (' maldeumiatinafsuies' ,mtinformation, [mbok],0);
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end
else
begin
showmessage ( * fleuriarininialwibigndas' ) ;

end
end;
end; =
procedure TForm3.BitBtnéClick(Sender: TObject):
begin

form3.hide;
forml2.show;
end;

procedure TForm3.TableSCalcFields(DataSet: TDataSet):
var
totalwater:integer:
thisunit,lastunit:integer;
paywater:real;
watertype:variant;
begin
thisunit:=table5.fieldbyname ('waterunit’).asinteger:
lastunit:= table5.fieldbyname ('oldwaterunit').asinteger:
tableS.FieldByName ('totalwaterunit').asinteger:=thisunit-lastunit:
totalwater:=table5.fieldbyname('totalwaterunit').asinteger:
watertype:=table5.fiesldbyname ('typewater').asvariant:
waterpay (watertype.totalwater,paywater):
tableS5.FieldByName (‘waterpay').asfloat:=paywater:

end:

procedure TForm3.BitBtn7Click(Sender: TObject):
hegin

form3.hide;

form14.show;
end;

end.

unit portable4;
interface

uses
Windows, Messages. SysUtils, Classes, Graphics, Controls., Forms, Dialogs,
StdCtrls, ComDrv32, ExtCtrls, Db, DBTables. Grids. DBGrids, Calendar,
DBCtrls. Gauges, ComCtrls. Buttons:

type
TForm4 = class(TFomm)
CommPortDriverl: TCommPortDriver:
Timerl: TTimer:
Tablel: TTable:
DataSourcel: TDataSource:
Calendarl: TCalendar:
Table2: TTable:
DataSource2: TDataSource:;
Table3: TTable:
DataSource3: TDataSource:
BitBtnl: TBitBtn:
Caonnect: TBitBtn:
GroupBox1l: TGroupBox:
DBGridl: TDBGrid:
procedure -ConnectClick (Sender: TObject):
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procedure DisconnectClick(Sender: TObject):

procedure CommPortDriverlReceiveData(Sender: TObject: DataPtr: Pointer:;

DataSize: Integer):

procedure TimerlTimer(Sender: TObject):

procedure BitBtnlClick(Sender: TObject):
private

procedure ApplyCommSettings:

{ Private declarations }
public

{ Public declarations }
end;

var
Form4: TForm4.

implementation

uses portable2, portable3;

{$R =_.DFM}

procedure TForm4.ApplyConmSettings:

var wasConnected: boolean;
begin
wasConnected := CommPortDriverl.Connected:
77 This change needs CommPortDriver not connected
if wasConnected then
//DisconnectClick( nil );
CommPortDriverl.ComPort := TComPortNumber ((pnCOM1));
//Reconnect
i1f wasConnected then
ConnectClick( nil );

end:

procedure TForm4.ConnectClick(Sender: TObject):;

type TArraystr=array[l1..18] of string:
var s:String:
data:tarraystr;

begin
data[17]:='0"':

//Set BaudRate

CommPortDriverl.ComPortSpeed :=br9600;
//Define Data Bit Format.
CommPortDriverl.ComPortDataBits :=dbBBITS:
//Define parity bit
CommPortDriverl.ComPortParity := ptNONE:
ConmPortDriverl.ComPortHwHandshaking := hhNone:
CommPortDriverl.ComPortSwHandshaking := shNone:;
/7 Apply settings to comport.

ApplyCommSettings;

7/1f Connect function return true.

if CommPortDriverl.Connect then

begin

//Connect .Enabled := false:;

/7 Disconnect.Enabled := true;

end
else // Error! on connect.
begin
MessageBeep( 0 ):
end;

if CommPortDriverl.Connected then
begin
7/7Send started character ('Enter') ta Mcs-51
s :=#13;
ConmPortDriverl.SendData( pchar(s). length(s) ):
CommPortDriverl.SendData( @s., 1 );
end;

end;

71



procedure TForm4.ConmmPortDriveriReceiveData (Sender: TObject:
DataPtr: Pointer; DataSize: Integer):

type TArraystr=array{1..19] of string;
var p: pchar;
i:integer:
s: string:
a:string;

oldday,oldmonth,cldyear:string:
nesday,newmonth . newyear:integer:;
oldelectricno,oldelectricunit:string;
newelectricno:string;
newelectricunit:integer;
data:TArraystr;

begin

i:=1;

p := DataPtr;

while DataSize > 0 do

begin
a:=(p"):
datafi]:=a;
inc{i):
s =85 + p~;
dec{ DataSize ):
inc( p )

end:

tablel.open:
Tablel.insert:
oldday:=data[1]+data[2]:
newday:=strtoint (oldday):;

oldmonth:=data[3]+data[4]:
newmonth :=strtoint (oldmonth);

oldyear:=~data[5]+data[6]:
newyear:=strtoint{oldyear):

oldelectricno:=data[7]+data[B]+data[9]+data[10]+data[11]+datd[12];
newelectricno:=(oldelectricno);

oldelectricunit;=data[13]+data[14]+data[15]+data[16];
newelectricunit:=strtoint (oldelectricunit):

Tablel.FieldByName('dayl') .asinteger :=newday:;
Tablel.FieldByName ('monthl').asinteger :=newmonth:
Tablel.FieldByName ('yearl') .asinteger :=newyear:;
Tablel.FieldByName('electricno').asstring :=newelectricno:
Tablel.FieldByName (‘electricunit').asinteger :=newelectricunit:
Tablel.Next:

if data{17]='B' then
begin

timerl.enabled:=false;
showmessage (' fufayadoufae’ ) :

end
alse
begin

Timerl.Enabled:=True;
end :

end;

procedure TFormd.DisconnectClick(Sender: TObject);
begin

//CommPortDriverl.Disconnect;

//Disconnect .Enabled := false:

/7 Connect.Enabled := true;
end;
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procedure TForm4.TimerlTimer(Sender: TObject):

var s:String:

begin
//Send started character ('A') to Mcs-51
s :=#65;
CommPortDriverl.SendData( pchar(s)., length(s) ):
CommPortDriverl.SendData( @s, 1 ):

end;

procedure TForm4.BitBtnlClick(Sender: TObject);
var i,a,lastmonth:integer:
begin

lastmonth:=calendarl.month-1;
if lastmonth=0 then lastmonth:=12;

table2.open:;
table2.first:
i:=table2.recordcount:
a:=0;

while a<i do
begin
table2.delste;
table2.next;
a:=at+l;

end;

table3.open:
table3.first;
i:=table3.recordcount;
a:=0;

while a<i do

begin
table3d.delete;
table3.next;
a:=a+l;

end;

tablel.open;
tablel.setkey;
tablel.first;
i:=tablel.recordcount ;
a:=0;

while a<i do
begin
table2.edit:
table2.insert;
table3.edit;
table3d.insert:
if tablel.fieldbyname('monthl').asinteger=calendarl.Month then
begin
tablel.gotokey;
table2.FieldByName ('electricno').asstring:=tablel.fieldbyname
(‘electticno’ ) .asstring:
table2.FieldByName{‘'electricunit’).asinteger:=tablel.fieldbyname
{'electricunit').asinteger:
table2.FieldByName ('dayl') .asinteger:=tablel.fieldbyname
(‘dayl’) .asinteger:
table?.FieldByName (‘monthl*).asinteger:=tablel.fieldbyname
(‘monthl').asinteger:
table2.FieldByName ('yearl').asinteger:=tablel.fieldbyname
('yearl').asinteger;
tablel.next:
table2.next;
a:=a+l;
end
else if tablel.fieldbyname(‘month').asinteger=lastmonth then
begin
tablel.gotokey:
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table3.FieldByName('electricno').asstring:=tablel. fieldbyname
{'electricno’) .asstring:

table3.FieldByName('electricunit') .asinteger:=tablel.fieldbynane
{'electricunit').asinteger;

table3.FieldByName('dayl’).asinteger:=tablel.fieldbyname
(‘dayl') .asinteger:

table3.FieldByName (‘monthl’').asinteger:=tablel.fieldbyname
(‘monthl').asinteger:

table3.FieldByName('yearl').asinteger:=tablel.fieldbyname
('yearl').asintseger:

tablel.next;

table3.next;

a:=a+l;

end
end ;

connect.enabled:=true;

{ tablel.first:
i:=tablel.recordcount;
a:=0;

while a<i do
begin
tablel.delete:
tablel.next:;
ac=a+l:

end; }

form4.hide;
form3.show:
end;

end.

unit portable5;
interface

uses
Windows, Messages, SysUtils, Classes, Oraphics, Controls, Forms, Dialegs.
Grids, DBGrids, Db, DBTables, ExtCtrls, DBCtrls, StdCtrls, Mask, Buttons,
CemCtrls. quickrpt, Qrctrls;

type
TForm5 = class(TFomm)
StatusBarl: TStatusBar;
QuickRepl: TQuickRep:
QuickRep2: TQuickRep:
DetailBandl: TQRBand:
PageHeaderBandl: TQRBand:

QRDBTextl:
QRDBText2:
QRDBText3:
QRDBText4:
QRDBText5:
QORDBTextb:
QRDBText7:
QRDBTextl:
QRDBText9:

TORDBText:
TQRDBText
TQRDBText;
TORDBText:;
TQRDBText:
TQRDBText;
TORDBText:
TQRDBText;
TQRDBText:

QRDBText10: TQRDBText:

QRDBTextl11: TQRDBText:

QRDBText12: TQRDBText:

QRDBText13: TQRDBIext:

QRDBText14: TQRDBIext:

ORSysDatal: TQRSysData:
private

{ Private declaratiomns }
public

{ Public declarations }
end:

var
Form5: TForm5:
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implementation
uses portable3, portable6, portable7:
{SR =.DFM}

end.

unit portable6;
interface
uses

Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs.
StdCtrls, ExtCtrls, Buttons, Db, DBTables, Grids, DBGrids, Mask, DBCtrls.
ComCtrls:

type
TFormé = class(IForm)

Panell: TPanel:
RadioGroupl: TRadioGroup:
BitBtnl: TBitBtn:
BitBtn2: TBitBtn:;
BitBtn3: TBitBtn:;
Editl: TEdit:
Labell: TLabel;
DataSourcel: TDataSource:
Tablel: TTable;
Panel2: TPanel:
Label2: TLabel:;
Label3: TLabel;
Labeld4: TLabel:
LabelS: TLabel:
Label6: TLabel:;
Label7: TLabel:
LabelB: TLabel;

DBEditl:
DBEdit3:
DBEdit2:
DBEdit4:
DBEditS:
DBEdit6:

TDBEdit:
TDBEdit:
TDBEdit:
TDBEdit:
TDBEdit:
TDBEdit;

DBEdit8: TDBEdit:
StatusBarl: TStatusBar;
BitBtn5: TBitBtn:
BitBtn7: TBitBtn:
BitBtnB: TBitBtn:
BitBtn9: TBitBtn:
BitBtnl10: TBitBtn:
DBEdit9: TDBEdit:
Labell0: TLabel:;
BitBtn4: TBitBtn:
procedure BitBtnlClick(Sender: TObject):
procedure FormCreate{Sender: TObject):
procedure BitBtn2Click (Sender: TObject):
procedure BitBtnSClick(Sender: TObject):
procedure BitBtn8Click (Sender: TObject):
procedure BitBtn9Click(Sendexr: TObject):
procedure BitBtnl0Click(Sender: TObject):
procedure FormClose(Sender: TObject: var Action: TCloseAction):
procedure BitBtn7Click(Sender: TObject):
private
{ Private declarations }
public
{ Public declarations }
end;

var
Formb6: TFormb6;



implementation
uses portable5, portable7, portableS, portable3;
{SR =.DFM}

procedure TForm6.BitBtnlClick(Sender: TObject):
type sseart=(stfirstname,stlastname,stelectricno,stwaternoc):
var s:string:
st :sseart:;
sflagl,sflag2,sflag3,sflag4:boolean;
begin

panel2.visible:=false:

s:=aditl.text:
if s='' then
begin

messagedlg (' ntmﬂdiﬂm'\uﬁﬁ’aqm:ﬁ’ww ' .mterror., [mbok].0):

editl.setfocus:
end

else
begin

if radiogroupl.itemindex=0 then
in
tablel.indexname:='nameindex’ ;
st:=stfirstname;
end
else if radiogroupl.itemindex=1 then
begin
tablel.indexname:='surnameindex’;
st:=stlastname;
end
else if radiogroupl.itemindex=2 then
begin
tablel.indexname:='electricnoindex':
st:=stelectricno;
and
else if radiogroupl.itemindex=3 then
begin
tablel.indexname:='waternoindex’;
st:=stwaterno:
end;

tablel.open;
tablel.refresh;

tablel.first:
tablel.edit:;

tablel.setkey;

case st of
stfirstname:tablel.fieldbyname(‘'name’).asstring:=s;
stlastname:tablel.fieldbyname('surname’').asstring:=s;
stelectricno:tablel.fieldbyname(‘electricno').asstring:=s;
stwaterno:tablel.fieldbyname('waternc').asstring:=s;

end;

tablel.gotokey:

if s=tablel.fieldbyname('name').asstring then sflagl:=true;

if s=tablel.fieldbyname('surname').asstring then sflag2:=true:

if s=inttostr(tablel.fieldbyname('electricno').asinteger) then
sflag3:=true:

if s=inttostr(tablel.fieldbyname( 'waternc').asinteger) then
sflag4:=true;

if sflagl OR sflag2 or sflag3 or sflag4 then
in
tablel.gotokey:
panell.visible:=false;
panel2.visible:=true;
end
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else
begin

messaged1lg ( *biflfayalugmtieyn' .mterror. [mbok],0):

panell.visible:=true;
panel2.visible:=falss:
editl.setfocus;
editl.text:='"';

end;

end;
/7 tablel.close;
end:

procedure TFormé.FormCreate (Sender: TObject):
begin
panel?.visible:=false:
panell.visible:=true;
/7 bitbtnS.visible:=false:;
/7 hitbhtnb6.visible:=false:
end;

procedure TForm6.BitBtn2Click(Sender: TObject):
begin
panell.visible:=false;
panell.visible:=true:
editl.setfocus;
editl.clear;
end;

procedure TForm6.BitBtnS5Click(Sender: TObject):

begin
dbeditl.readonly:=false;
dbedit2.readonly:=false:
dbedit3.readonly:=false:
dbedit4.readonly:=false;
dbeditS5.readonly:=false;
dbedit6.readonly:=false;
dbedit7.readonly:=false;
dbedit8.readonly:=false;

statusbarl.simpletext :='musudlsfays' :

dbeditl.setfocus:
end;

procedure TForm6.BitBtnBClick(Sender: TObject):
begin

form6.hide;

formB8.show;
end:

procedure TForm6.BitBtn9Click(Sender: TObject):
var sflagl.sflag2,sflag3,sflag4:boolean:;
begin

tablel.open:
tablel.next;

if tablel.fieldbyname('name'}.asstring = editl.text then sflagl:=true:
if tablel.fieldbyname(‘surneame').asstring = editl.text then sflag2:=true:
if inttostr(tablel.fieldbyname('electricno').asinteger) = editl.text then

sflag3:=true:

if inttostr(tablel.fieldbyname('waterno').asinteger) = editl.text then

sflag4:=true;

if sflagl and sflag2 or sflag3 or sflag4 then
exit
else
begin
messagedlg (' feyagadine ' ,mtwarning, [mbok],0):
bitbtn9.enabled:=false:
end;

s7tablel.close;
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end:

procedure TForm6.BitBtnlOClick(Sender: TObject):
begin
bitbtn9.enabled:=true;
panel? . visible:=false;
panel l.visible:=true;
aeditl.text:="'"';
editl.setfocus;

and;

procedure TForm6.FormClose(Sender: TObject: var Action: TCloseAction):
begin

panel2.visible:=false;
end;

procedura TForm6.BitBtn7Click(Sender: TObject):
var sflagl,sflag?2,sflag3.sflag4:boolean:
begin

tablel.open:

tablel.prior;

if tablel.fieldbyname('name’).asstring = editl.text then sflagl:=true;

if tablel.fieldbyname('surname').asstring = editl.text then sflag2:=true;

if inttostr(tablel.fieldbyname('electricno').asinteger) = editl.text then
sflag3:=true:

if inttostr(tablel.fieldbyname('waterno').asinteger) = editl.text then
sflag4:=true;

if sflagl and sflag2 or sflag3 or sflag4 then
exit

else
begin
messagedlg (' daysgavine' ,mtwarning, [mbok].0):

bitbtn9.enabled:=true:;
end;

end:

end.

unit portable7;
interface
uses

Windows, Messages., SysUtils. Classes, Graphics, Controls, Forms, Dialogs,
1

StdCtrls, Mask, DBCtrls, Db, DBTables, Qrctrls, guickrpt, ExtCtrls,

Grids, DBGrids, Buttoms, grprntr. Calendar:

type
TForm7 = class(TForm)
Panell: TPanel:
BitBtn2: TBitBtn:
BitBtn4: TBitBtn:
BitBtnl: TBitBtn:
Tablel: TTable:
DataSourcel: TDataSource;
procedure BitBtnlClick(Sender: TObject):
procedure BitBtn4Click(Sender: TObject):;
private
{ Private declarations }
public

84



—— .

85

{ Public declarations }
end;

var
Form7: TFom?7;

implementaticn
uses portableS, portable9, portable3:
{$R =.DFM}

procedure TForm7.BitBtnlClick(Sender: TObject):
var i:integer:
s:string;
begin
form9.QuickRepl.print:;
i:=form3.tableb.recordcount:
s:=inttostr(i):

vy v
showmessage ( ' Ruriayaniadu +s+ mu' ) ;
showmessage ( * ngaunradnag ndsdmnimasiud) ;

end ;

procedure TForm7.BitBtn4Click(Sender: TObject):
var s:string:
i,count:integer;

begin

form3.tableb.open:

form3.tableb6.edit:
i:=form3.tableb.recordcount;

s:=inttostr(i):

showmessage (' table6 have'+s+'before delete');
form3.table6.first:

count:=0;

while count<i do

begin
form3.table6.delete:
form3.table6.next:
count :=count+1;

end;

form3.tableb.open:
shommessage (' table6 have'+inttostr(fomm3.tableb6.recordcount)+‘after delete');
//tablel.open:
//showmessage ('tablel have'+inttostr(tablel.recordcount)+'after delete');
form7.hide:;
form3.show:
end:

end.

unit portableB:
interface
uses

Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms., Dialogs.
Db, DBTables, StdCtrls, Buttons, ComCtrls;

type
TForm8 = class(TForm)
GroupBox1: TGroupBox:
Editl: TEdit:
Edit2: TEdit:
Edit3: TEdit:
Edit4: TEdit:
Edit5: TEdit:
Edit6: TEdit:
Edit7: TEdit:



Labell: TLabel:

Label2: TLabel:

Label3: TLabel:;

Label4: TLabel;

Label5: TLabel:

Label6: TLabel:

Label7: TLabel:

BitBtnl: TBitBtn:

BitBtn2: TBitBtn;

BitBtn3: TBitBtn;

BitBtn4: TBitBtn:

BitBtnS: TBitBtn;

Tablel: TTable:

DataSourcel: TDataSource:

StatusBarl: TStatusbBar:

Labal9: TLabel:

Edit9: TEdit:

BitBtn6: TBitBtn:

procedure BitBtnlClick (Sender: TObject):
procedure BitBtn2Click (Sender: TObject):
procedure BitBtn3Click (Sender: TObject):
procedure BitBtn4Click(Sender: TObject):
procedure BitBtnS5Click (Sender: TObject):
procedure BitBtn6EClick(Sender: TObject):

private
{ Private declarations }
public
{ Public declarations }
end;
var

Form8: TForm8:
implementation
uses portableS, portable6, portable3 ,portablelil:
{SR =.DFM}

procedure TFormB.BitBtnlClick(Sender: TObject):
begin

groupboxl.enabled :=true;

editl.setfocus;

tablel.open:

statusbarl.simpletext:='usndayadld ;

end;
procedure TFormB.BitBtn2Click(Sender: TObject):

var sflagl,sflag2,sflag3.sflag4:boolean:
begin
if edit7.text ='' then sflagl:=true:

if length(edit7.text)<>6 then sflag3:=true;

if sflagl and sflag2 then

begin

tablel.close; .

messagedlg ( ' nsuntiaumnassiiineiiffiussinlsh'  mterror, [mbok],0);

edit?.setfocus:

end

else

begin

if sflag3 and sflag4 then
begin !

messagedlg (' ngeniloumneariivesivin 6 wan Twmefinkmih 7 wAn ' ,mterror, (mbok],0);

exit:
end
else
tablel.open:
tablel.insert:;
tablel.FieldByName ('name').asstring:=editl.text;
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tablel.FieldByName ('surnama').asstring:=edit2.text:
tablel.FieldByName('addri').asstring:=edit3.text:
tablel.FieldByName('province').asstring:=edit4.text:
tablel.FieldByName('zip').asstring:=edit5.text;
tablel.FieldByName('telephone').asstring:~edit6.text:
tablel.FieldByRame('electricno’).asinteger:=strtoint(edit?.text):

tablel.FieldByName (' typeelectric').asfloat:=strtofloat (edit9.text):

tablel.next;
tablel.close:

showmessage (' ufinFmufen* ) ;
editl.text:=""';
edit2.text:=""'
edit3l.text:=""
edit4.text:=""'
editS.text:=""
edit6.text:="'"
edit7.text:

W Ne NP N NE g N

edit9.text: :

end:
tablel.close:
end;

procedure TForm8.BitBtn3Click(Sender: TObject):

begin
editl.text:
edit2.text:
edit3.text:
edit4.text:
edit5.text:
edit6.text:
edit7.text:
edit9.text: H
editl.SetFocus;

g0 p W HE B
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end;

procedure TFormB8.BitBtn4Click(Sender: TObject):

begin

formS.hide;
form6 .show;
end;

procedure TForm8.BitBtnS5Click(Sender
begin

form8.hide;

form3.show:
end;

procedure TForm8.BitBtn6Click (Sender

begin
form8.hide;
formll.show;
end;
end.

unit portable9:
interface

uses

Windows, Messages., SysUtils, Classes,

: TObject);

: TObject):

Graphics, Controls, Forms, Dialogs.
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Db, ExtCtrls, quickrpt., DBTables, StdCtrls, Buttoms, Qrctrls, Grids,
Calendar:

type
TForm9 = class (TForm)

QuickRepl: TQuickRep:
DetailBandl: TQRBand:
QORDBText1: TORDBText:
QRDBText2: TQRDBText:
QRDBText3: TQRDBText:
QRDBText4: TQRDBText:
QRDBText5: TQRDBText:
QRDBText6: TQRDBText:
QRDBText?7: TQRDBText:
procedure QuickReplBeforePrint (Sender: TQuickRep:
var PrintReport: Boolean):

private
{ Private declarations }
public
{ Public declarations }
end:
var

Form9: TFormS:
implementation
uses portable3;
{$R = .DFM}

procedure TForm9.QuickReplBeforePrint (Sender: TQuickRep:
var PrintReport: Boolean):
var s:string;
isinteger:
begin
i:=form3.tableb.recordcount;
s:=inttostr(i);

showmessage (' AuWAsAU '+s+' 1001 );
end;

end.

unit portablell:

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Fomrms, Dialogs.
ExtCtrls, quickrpt. Qrctrls;

type
TForml10 = class (TForm)

QuickRepl: TQuickRep;
DetailBand1: TQRBand:
QRDBTextl1l: TQRDBText;
QRDBText2: TQRDBText:
QRDBText3: TQRDBText:
QRDBText4: TQRDBText;
QRDBText5: TQRDBText;
QRDBText6: TQRDBText:
QRDBText7: TQRDBText:
QRDBText8: TORDBText:
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ORDBText9: TQRDBText:

QRDBText10: TQRDBText:

PageHeaderBandl: TQRBand;

QRSysDatal: TQRSysData:
private

{ Private declarations }
public

{ Public declarations }
ond:

var
Forml1Q0: TForml0:

implementation
uses portable3:
{SR =.DFM}

end.

unit portablell;
interface
uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,

StdCtrls, Buttons. Db, DBTables, ExtCtrls, DBCtrls, Grids, DBGrids, Mask:

type
TFormll = class (IForm)

Queryl: TQuery:

DataSourcel: TDataSource:

Panell: TPanel:

RadioGroupl: TRadioGroup:

Editl: TEdit:

Labell: TLabel:;

BitBtnl: TBitBtn:

Query?2: TQuery;

Query3: TQuery:

DataSource2: TDataSource:

DataSource3: TDhataSource;

DBGridl: TDBGrid:

DBGrid2: TDBGrid:

DBGrid3: TDBGrid:

QueryS: TQuery:

DBGrid5S: TDBGrid:

DataSource5: TDataSource:

BitBtn2: TBitBtn:

procedure BitBtnlClick(Sender: TObject):

procedure BitBtn2Click(Sender: TObject):
private

{ Private declarations }
public

{ Public declarations }
end ;

var
Formll: TFormll:

implementation
uses portablef;

{SR = DFM}
procedure TForm1l.BitBtnlClick (Sender: TObject);

begin
if radiogroupl.itemindex=0 then
begin

with queryl do
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end.

unit portablel2;
interface

uses

Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
Db. DBTables, ExtCtrls., ComDrv32, StdCtrls, Buttons, Grids., Calendar,

DBGrids:

TForml2 = class(IForm)
connect: TBitBtn:
BitBtn2: TBitBtn:
CommPortDriverl: TCommPortDriver:
Timerl: TTimer;
Tablel: TTable:
DataSourcel: TDataSource:;
Table2: TTable:
DataSource2: TDataSource:
Table3: TTable:
DataSource3: TDataSource:
Calendarl: TCalendar:
GroupBox1: TGroupBox;
DBGrid1: TDBGrid:
procedure connectClick(Sender: TObject):

procedure CommPortDriverlReceiveData(Sender: TObject:; DataPtr: Pointer;

DataSize: Integer):
procedure TimerlTimer{Sender: TObject):
procedure BitBtn2Click(Sender: TObject):
private
precedure  ApplyCommSettings:
{ Private declarations }
public
{ Public declarations }
end:

var
Form12: TForml2:

implementation
uges portable4, partable3;
{SR = DFM}

procedure TForml2 .ApplyCommSettings:;
var wasConnected: boolean:
begin
wasConnected := CommPortDriverl.Connected;
/7 This change needs CommPortDriver not connected
if wasConnected then
//DisconnectClick({ nil ):
CommPortDriverl.ComPort := TComPortNumber ((pnCOM1)):
//Reconnect
if wasConnected then
ConnectClick( nil );
end:

procedure TForml2.connectClick (Sender: TObject);

type TArraystr=array[1l..19] of string:
var s:String;
data:tarraystr:

begin
data[18):='0"';
/7Set BaudRate
CommPortDriverl.ComPortSpeed :=br9600;
//Dafine Data Bit Format.
ComnPortDriverl.ComPortDataBits :=db8BITS;
//Dafine parity bit
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CommPortDriverl.ComPortParity := ptNONE:
CommPortDriverl.ComPortHwHandshaking := hhNone:
CommPortDriverl.ComPortSwHandshaking := shNone:
77 BApply settings to comport.

ApplyCommSettings:

71
if

f Connect function return trus.
CommPortDriverl.Connect then

begin

//Connect .Enabled := false;
/7 Disconnect.Enabled := true;
end

else /7 Exrror! on connect.

if CommPortDriverl.Connected then

end;

begin

MessageBeep( 0 ):
end;

begin

/s/Send started character ('Enter') to Mcs-51

s :=#13;

CommPortDriverl.SendData( pchar(s), length(s) }):
CommPortDriverl.SendData( ©s, 1 ):

end;

procedure TForml2.ComnPortDriverlRecaiveData(Sendsr: TObject:
DataPtr: Pointer: DataSize: Integer):

type TArraystr=array[1l..19] of string:
var p: pchar;:

i:integer:

8: string;
a,oldwaterno,oldwatserunit:string:
oldday.oldmonth,oldyear:string:
newday,newmonth . newysar:integer;
newwaterno,newelecno:string;
newelecunit,newwaterunit:integer;
data:TArraystr:

begin
i:=1;

P

:= DataPtr:

while DataSize > 0 do
begin

a:=(p");
datafi]:=a;
inc(i):

S =8 + p~;
dec( DataSize ):
inc{ p ):

end:

tablel.open;
Tablel.insert;

oldday:=data[1l]+data[2]:

newday:=strtoint (oldday):
oldmonth:=data[3]+data[4]:

newmonth:=strtoint (oldmonth);
oldyear:=data[5]+data[6]:

newyear:=strtoint (oldyear):
oldwaterno:=data[7]+data[B]+data[9]+data[l0]+datafll]+datal12]+data[13]:
newwaterno:={oldwaterno):
oldwaterunit:=data{14]+data[15]+data[16]+data(17]:
newwaterunit:=strtoint (oldwaterunit);

Tablel.FieldByName { 'dayl’).asinteger :=newday:
Tablel.FieldByName ( ‘monthl').asinteger :=newmonth:;
Tablel.FieldByName ('yearl') .asinteger :=newyear;
Tablel.FieldByName ('waterno’).asstring :=-newwaterno:
Tablel.FieldByNams ( ‘waterunit').asinteger :=newwatarunit;
Tablel.Next:

if: deatal18]='B' then

92



o

begin
timerl.enabled:=false;
showmessage ( ' FudieyaTenfon' ) ;

end
else
begin

Timerl.Enabled:=True;
end

end;

procedure TForml2.TimerlTimer(Sender: TObject):

var s:String;
begin
//8end started character (‘'A') to Mcs-5l
s :=#65;
ComnPortDriverl.SendData ( pchar(s), length(s) ):
CommPortDriverl.SendData( @s, 1 ):
end;

procedure TForml2.BitBtn2Click (Sender: TObject):
var i,a,lastmonth:integer:
begin

lastmonth:=calendarl.month-~1;
if lastmonth=0 then lastmonth:=12;

table2.open:
table2.first:
i:=table2.recordcount;
a:=0;

while a<i do

begin
table2.delete:
table2.next:
a:=a+l:

end;

table3.open;
table3.first:
i:=table3.recordcount;
a:=0;:

while a<i do

begin
table3.delete;
table3.next;
a:=a+l;

end:

tablel.open;
tablel.sstkey:
tablel.first:
i:=tablel.recordcount;
a:=0:

while a<i do
begin
table2.edit:
table2.insert:
table3.edit;
table3.insert:
if tablel.fieldbyname('monthl').asinteger=calendarl.Month then
begin
tablel.gotokey:
table2.fieldbyname ('waterna').asstring:=tablel.fieldbyname
{'waterno').asstring.
table2.FieldByName('waterunit').asinteger:=tablel.fieldbyname
(‘waterunit‘).asinteger:
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table2.FieldByName ('dayl').asinteger:=tablel.fieldbyname
('dayl').asinteger;

table2.FieldByName { 'monthl’').asinteger:=tablel.fieldbyname
(‘monthl').asinteger:

table2.FieldByName (‘yearl') .asinteger:=tablel.fieldbyname
('yearl').asinteger;

tablsl.next:

table2.next;

ar=a+l;

end

else if tablel.fisldbyname('monthl’).asinteger=lastmonth then
begin

tablel.gotokey;

table3.fieldbyname('waterno’).asstring:=tablel.fieldbyname
('waterno’).asstring;

table3.FieldByName ( 'waterunit') .asinteger:=tablel.fieldbyname
('waterunit').asinteger;

table3.FieldByName(‘dayl’).asinteger:=tablel.fieldbyname
('dayl') .asinteger;

table3.FieldByNamse ('monthl') .asinteger:=tablel.fieldbyname
(‘monthl').asinteger;

table3.FieldByName('yearl') .asinteger:=tablel.fieldbyname
('vearl').asinteger:

tablel.next:

table3.next:

a:=a+l;

end
end

//connect.enabled :=true;

{ tablel.fixrst:
i:=tablel.recordcount:
a:=0;

while a<i do
begin
tablel.delete;
tablel.next;
a:=a+l;

end; }

forml12.hide:
form3.show;
end;

end.

unit portablel3:
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,

Db, DBHTables. Mask, DBCtrls, StdCtrls, ExtCtrls, Buttons, ComCtrls:

type
TForml3 = class (TForm)

Panell: TPanel;
BitBtnl: TBitBtn:
RadioGroupl: TRadioGroup:
Editl: TEdit:
Labell: TLabel:
BitBtn2: TBitBtn:
BitBtn8: TBitBtn:
Panel2: TPanel:;
DBEditl: TDBEdit:
DBEdit2: TDBEdit:
DBEdit3: TDBEdit:
DBEdit4: TDBEdit:
DBEdit5: TDBEdit:
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DBEdit6: TDBEdit:
DBEdit7: TDBEdit:
BitBtnS5: TBitBtn;
BitBtn9: TBitBtn:
BitBtn7: TBitBtn:
BitBtnl0: TBitBtn:
Tablel: TIable;
DataSourcel: TDataSource:;
Label2: TLabel:
Label3: TLabel;
Label4: TLabel;
LabelS: TLabel:
Label6: TLabel:
Label?7: TLabel;
Labelfi: TLabel:
DBEdit8: TDBEdit:
Label9: TLabel:
StatusBarl: TStatusBar:
procedure BitBtniClick(Sender: TObject);
procedure BitBtn9Click(Sender: TObject):
procedure BitBtn7Click(Sender: TObject):
procedure BitBtnlOClick(Sender: TObject):
procedure BitBtn2Click (Sender: TObject):
procedure BitBtn8Click(Sender: TObject):
procedure BitBtnS5Click (Sender: TObject):
procedure FormCreate(Sender: TObject):
pPrivate
{ Private declarations }
public
{ Public declarations }
end;

var
Form13: TForml3;

implementaticn

uses portable6, portable8, portableld:

{SR =.DFM}

procedure TForm13.BitBtnlClick(Sender: TObject):

type sseart=(stfirstname,stlastname,stwaterno):
var s:string:

st:sseart:

sflagl,sflag2.sflag4:boolean;
begin

panel2.visible:=false:

s:=gditl.text;

if s='"' then

begin
messagedlg('n;nnldiﬂnaﬁuﬁﬁbanﬁﬂﬁunﬁ'.mterror.[mbok],ﬂ);

editl.setfocus:
end

else
begin

if radiogroupl.itemindex=0 then
begin
tablel.indexname:="'nameindex’;
st:=stfirstname;
end
else if radiogroupl.itemindex=1 then
begin
tablel.indexname:='surnameindex’ ;
st:=stlastname:
end
else if radicgroupl.itemindex=2 then
begin
tablel.indexname:='waternoindex’ ;
st : =stwaterno:
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end:

tablel.open:
tablel.refresh;

tablel.fixrst:
tablel.edit;

tablel.setkey;

case st of
stfirstname:tablel.fieldbyname('name') .asstring:=s;
stlastname:tablel.fieldbyname('surname').asstring:=s:

stwaterno:tablel.fieldbyname('waternc').asstring:=s:
end;

tablel.gotokey:
if s=tablel.fieldbyname('name').asstring then sflagl:=true;
if s=tablel.fieldbyname('surname’').asstring then sflag2:=true;

if s=tablel.fieldbyname ('waternc'’).asstring then sflag4:=true;

if sflagl OR sflag2 OR sflag4 then

begin
tablel.gotokey:
panell.visible:=false;
panel?.visible:=true;

end

elso
begin
messagedlg ( ' bififeyaluguiays ' .mterror, [mbok),0);
panell.visible:=true;
panel?.visible:=false;
editl.setfocus;
editl.text:=""';
end;

end:
end;

procedure TForml3.BitBtn9Click (Sender: TObject):

var sflagl,sflag2,sflag4:boclean;
begin

tablel.open;
tablel.next:

if tablel.fieldbyname('name').asstring = editl.text then sflagl:=true;
if tablel.fieldbyname('surname').asstring = editl.text then sflag2:=true;

if inttostr(tablel.fieldbyname ('waternc').asinteger) = editl.text then
sflag4:=true;

if sflagl and sflag?2 or sflag4 then
exit
else
begin
messagedlg ( 'i’ﬂ:&m}ﬂﬁ’m ' smtwarning, [mbok],0);

bitbtnY.enabled:=false:
end;

end;
procedure TForml13.BitBtn7Click (Sender: TObject):

var sflagl.sflag?2.sflag4:boolean;
begin

tablel.open;

tablel.prior:
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if tablel.fieldbyname('name’').asstring = editl.text then sflagl:=true:
if tablel.fieldbyname('surname').asstring = editl.text then sflag2:«true;

if inttostr(tablel.fieldbyname ('waterno').asinteger) = editl.text then
sflag4:=true:

if sflagl and sflag2 or sflag4 then
exit

alse

begin

messagedlg (' feyagavita’ ,mtwarning, [mbok],.0);
bitbtn9.enabled:=true:

end:

end;

procedure TForml3.BitBtnl0Click (Sender: TObject):
begin
bitbtn9.enabled:=true;
panel2.visible:=false;
panell.visible:=true;
editl.text:=""';
editl.setfocus;

end;

procedure TForm13.BitBtn2Click (Sender: TObject);
begin
panel2.visible:=false;
panell.visible:=true:
editl.setfocus;
editl.clear;
end;

procedure TForml13.BitBtnBClick (Sender: TOkject):
begin

forml13.hide;

forml4 .show:
end;

procedura TForm13.BitBtnSClick (Sender: TObject):

begin
dbeditl.readonly:=false;
dbedit2.readonly:=false;
dbedit3.readonly:=false;
dbedit4.readonly:=false;
dbeditS.readonly:=false;
dbedit6.readonly:=false;
dbedit?7.readonly:=false;
dbedit8.1readonly:=false;

statusbarl.simpletext:='uumufilrfoun ' ;
dbeditl.setfocus:
end;

procedure TForml13.FormCreate (Sender: TObject):
begin

end:

panel2.visible:=false;

end.

unit portablel4:
interface

uses

97



o

—— e o P wmo

B T p—

Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs.

ComCtrls, Db, DBTables, StdCtrls, Buttons:
type
TForml4 = class(TForm)
GroupBozxl: TGroupBox:

Editl: TEdit:
Edit2: TEdit;
Edit3: TEdit:
Edit4: TEdit;
Edit5: TEdit:
Edit6: TEdit;
Edit7: TEdit:;
Edit9: TEdit:
BitBtnl: TBitBtn:
BitBtn2: TBitBtn:
BitBtn3: TBitBtn:
BitBtn4: TBitBtn;
BitBtnS5: TBitBtn:
BitBtn6: TBitBtn:
Tablel: TTable:
DataSourcel: TDataSource:
StatusBarl: TStatusBar:
Labell: TLabel:
Label2: TLabel;
Label3: TLabel;
Label4: TLabel;
Label5: TLabel:
Label6: TLabel:
Label7: TLabel;
Label8: TLabel;
procedure BitBtnlClick(Sender: TObject):;
procedure BitBtn2Click(Sender: TObject):
procedure BitBtn3Click(Sender: TObject):
procedure BitBtnd4Click (Sender: TObject):
procedure BitBtnSClick (Sender: TObject):
procedure BitBtn6Click(Sender: TObject):;
private
{ Private declarations }
public
{ Public declarations }
end;

var
Forml4: TForml4:

implementation
uses portablel3, portable3, portablel5:
{SR =.DFM}

procedure TForml4.BitBtnlClick (Sender: TCbject):
begin

groupboxl.enabled:=true;

editl.setfocus;

tablel.open:

statusbarl.simpletext : ='Mumfindeysfld';

end;
procedure TForml4.BitBtn2Click(Sender: TObject):
var sflagl,sflag2,sflag3,sflag4:boclean;
begin
if edit7.text ='‘' then sflagl:=true:;
if length(edit7.text}<>6 then sflag3:=true:
if sflagl and sflag2 then

begin
tablel.close;
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messagedlg(' n;m'\ﬂawmmmﬁmaﬂﬂﬁ'\mz\iﬂﬂnﬂ'\ ! mterror, [mbok},0):

edit?.setfocus;
end
else
begin
if sflag3 and sflag4 then
begin i .
messagedlg (' ngauntlauminenafizaiinia 6 udn fwmefunlmih 7 wdn' ,mterror, [mbok],0):

exit;
end
elss
tablel.open;
tablel.insert:
tablel.FieldByName ('name').asstring:=editl.text:

tablel.FieldByName('surname').asstring:=edit2.text:
tablel.FieldByName('addrl') .asstring:=edit3.text:
tablel.FieldByName('province').asstring:=edit4.text;
tablel.FieldByName('zip').asstring:=editS.text;
tablel.FieldByName('telephone') .asstring:=edit6.text:
tablel.FieldByName ('electricno') .asinteger:=strtoint (edit7.text);

tablel.next:
tablel.close;
shommessage (' TufinFoudon' ) ;
editl.text:='"';
edit2.text:='"';
edit3.text:='";
editg.text:="'";
editS.text:='";
editb.text:='"';
edit7.text:="'"';
editS.text:='"';

end:
tablel.close:
end;

procedure TForml4.BitBtn3Click(Sender: TObject):

begin
editl.text:=""'
edit2.text:="'"'
edit3.text:=""
edit4.text:~"'"'
editS.text ="’
editb.text:="'"'
edit7.text:=""'
edit9.text:="'"'
editl.SetFocus:

YR IR TRINTRIED

end ;

procedure TForml4.BitBtn4Click(Sender: TObject):
begin

forml4.hide;
forml13.show;
end;

procedure TForml4.BitBtnS5Click (Sender: TObject):
begin

farml4.hide:

forml5.show:
end;

procedure TForml4.BitBtn6Click (Sender: TObject):
begin

forml4.hide;

form3.show:
end;

end.
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program portableproject:

uses
Forms,
portablel
portable2
portable3
portabled
portableS

portableb
portable?

portable8

portable9

portablel0
portablell
portablel2
portablel3
portableld
portablelS

{SR =.RES}

begin

in
in
in
in
in
in
in
in
in
in
in
in
in
in
in

'portablel.pas' {Forml},
‘portable2.pas’' {Form2}.
‘portable3d.pas' {Form3}.
‘portabled.pas’' {Form4}.
‘portableS.pas' {Form5}.
‘portableb.pas’ {Form6}.
‘portable?.pas’' {Form7}.
‘portable8.pas' {FormB}.
'partableS.pas' {Form9},
‘portablell.pas’' {Forml0},
'portablell.pas’ {Formll}.
‘portablel2.pas’' {Forml2},
‘portablelld.pas' {Forml3}.
‘portablel4.pas' {Formi4}.,
‘portablelS.pas’' {FormlS}:

Application.Initialize;
Application.CreateForm(TForml, Forml):
Application.CreateForm(TForm2, Foam2):
Application.CreateForm(TForm3, Form3):
Application.CreateForm(TForm4, Formd):
Application.CreateForm(TFormS, FormS):
Application.CreateForm(TFormé, Formé):
Application.CreateForm(TForm7, Form7):
Application.CreateForm(TFormB, FormB):
Application.CreateForm(TForm9, FormS):
Application.CreateForm(TForm10, Forml0Q):
Application.CypeateForm(TFormll, Formll);
Application.CreateForm(TForml2, Formi2):
Application.CreateForm(TForm13, Forml3);
Application.CreateForm(TFormi4, Forml4):
Application.CreateForm(TFormlS, FormiS):
Application.Run;

end.
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Microprocessor Supervisory Circuits

General Description

The MAX691A/MAXE693A/MAXBOOL/MAX800M micro-
processor (UP) supervisory circuits are pin-compatible
upgrades to the MAX691, MAX693, and MAX695. They
improve performance with 30pA supply current, 200ms
typ reset active delay on power-up, and 6ns chip-
enable propagation delay. Features include write pro-
tection of CMOS RAM or EEPROM, separate watchdog
outputs, backup-battery switchover, and a RESET out-
put that is valid with Vo down to 1V. The MAX691A/
MAX800L have a 4.85V typical reset-thresho!d voltage,
and the MAX693A/MAX800M's reset threshold is 4.4V
typical. The MAX80CL/MAXB0OM guarantee power-fail
accuracies to +2%.

Applications

Computers

Controllers

Intelligent instruments
Automotive Systems

Critical uP Power Monitoring

Typical Operating Circuit

sV
REGULATOR

;] ADDRESS
MAXBOOL DECODE
‘ MAXBOOM
I GND n AQ-A15
= Wl o
= v —Loscm pP
- oen 116
CONNECTION PFO NMi
—21 0SC SEL
- ___ W RESCY
LOWLINE WODO
6 14] . -AUDIBLE
l ' ALARM
“MaxCap SYSTEM STATUS INDICATORS

MAXI/M

Features

¢ 200ms Power-OK/Reset Timeout Period
¢ 1pA Standby Current, 30puA Operating Current

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

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

Warning
¢ Power-Fall Accuracy Guaranteed to 2%
(MAX800L/M)
4 Available in 16-Pin Narrow SO and Plastic
DIP Packages
Ordering Information
PART TEMP. RANGE PIN-PACKAGE
MAXG91ACPE 0°Cto +70°C 16 Plastic DIP
MAX691ACSE 0°Cto +70°C 16 Narrow SO
MAX691ACWE 0°C to +70°C 16 Wide SO
MAX691AC/D 0°Cto +70°C Dice*
MAX691AEPE -40°C to +85°C 16 Plastic DIP
MAX631AESE -40°C to +85°C 16 Narrow SO
MAX691AEWE 40°C to +85°C 16 Wide SO
MAX691ALCJE -40°Cto +85°C 16 CCRDIP
MAX691AMJIE -55°C to +125°C 16 CERDIP

Ordering information continued on last page.
*Dice are specified at T = +25 °C. DC parameters only.

Pin Configuration

TOP VIEW <
vBATT [}  16] RESET
Vout E 15] RESET
Yo 3] anaxian 1] 70
wofa] muegn ] TEw
BATTON [5 ] %X% % CEour
OWLNE [g] MAOM 17l wm
osci [7]  10) PFO
OSCSEL [3 3] rri
DIP/SO

SuperCap is a registered trademark of Baknor Industries. MaxCap is a registered trademark of The Carborundum Corp.

MAXIMN

Maxim Integrated Products 1

For free samples & the latest literature: http//www.maxim-ic.com, or phone 1-800-998-8800.
For small orders, phone 408-737-7600 ext. 3468.

MNWOOBXVIAI/TOOBX VII/VEGSOX VIV LEOY WIAI
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Microprocessor Supervisory Circuits

ABSOLUTE MAXIMUM RATINGS

Terminal Voltage (with respect to GND) Continuous Power Dissipation (T, = +70°C)

VICG cevrirmnrvnmrtesivcsississosicesmissosissisnsinsssssessssssissssres -0.3Vto +6V Plastic DIP {derate 10.53mW/°C above +70°C) ..........842mW
VBATT ..ottt et sees e seais -0.3Vto +6V Narrow SO {derate 8.70mW/°C above +70°C) ........... 696mw
All Other INPULS ..o -0.3Vto (Voyr + 0.3V) Wide SO (derate 9.52mW/°C above +70°C)............... 762mwW
tnput Current CERDIP (derate 10.00mW/°C above +70°C).............. 800mwW
VEC PREK .ot 1.0A Operating Temperature Ranges
Ve Continuous. MAXB9_AC__MAXB00_C_ _...c.coovvrrrrirrerd 0°Cto +70°C
VBATT Pesk.......... MAX69_AE_ _/MAXB00_E__... ..~40°C 1o +85°C
VBATT Continuous MAXBI_AMUE ......cccovvvrinnnns -565°C 10 +125°C
GND, BATTON........ Storage Temperature Range............... ~-65°C to +160°C
All Other Outputs Lead Temperature (soldering, 10S€C) ........ccccovvvrvevivrenns +300°C

Stresses beyond those listed under "Absolute Maximum Ratings® may cause permanert damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond thase indicated in the operational sections of the speciications is not implied. Exposure to
absokile maximum rating conditions for extended period's may affect device refabitiy.

ELECTRICAL CHARACTERISTICS
(MAXB91A, MAXBOOL: Ve = +4.75V 10 +5.5V, MAX693A, MAXBOOM: Ve = +4.5V 10 +5.5V, VBATT = 2.8V, T = Tam 10 Tyax.

untess otherwise noted.)

.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Operating Voltage Range, 0 5.5 v
Vce. VBATT (Note 1) ’

lout = 25mA Vee -0.02  Vee -0.05
MAX69_AC Vce-02  Vee-0.3
MAX69_AE
1 = vy Vee - 0. Vcc - 0.
Vour Output Ve = 4.5V ouT = 250mA MAX800_C/E 'cc-0.2 cc-0.35 v
MAX69_AM Vce - 0.40
MAX69_AC/AE,
louT = 210mA MAX800_C/E Vec-0.17  Vee-0.3v
MAX69_AC, MAX800_C 08 1.2
vee-to-Vout On-Resistance | Vec = 4.5V MAXB9_AE, MAX800_E 0.8 14 @
MAX69_AM 0.8 1.6
. " VBATT = 4.5V, lOUT = 20mA VBATT - 0.3
m‘ge’“ Batery-Backup  /EATT 278V, 1007 = T0mA VBATT-0.25 v
VBATT = 2.0V, I0UT = 5mA VBATT -0.15
VBATT-to.V. VBATT = 4.5V 15
-to-Vout —
On-Resistance VBATT - 2.8V 25 a
VBATT = 2.0V 30
Supply Current in
Normal Operating Mode Vce > VBATT - 1V 30 100 PA
{Excludes louT)
Supply Current in Vee < VBATT - 1.2V Ta = +25°C 0.04 1
Battery-Backup Mode VBATT = 2.8V - pA
(Excludes fouT) (Note 2) T e Ta = TMIN + TMIN 5
VBATT Standby Current Ta = +25°C 0.1 0.02
Vv .2V <V A
(Note 3) BATT + 02V S Vee (o + T a0 0.02 K
Battery Switchover Power-up ' VBATT + 0.3 v
Threshold Power-down VBATT - 0.3
2 MNAXIMN
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Microprocessor Supervisory Circuits

ELECTRICAL CHARACTERISTICS (continued)

(MAXB91A, MAXBOOL: Vcc =
unless otherwise noted.)

+4.75V 10 +5.5V, MAX693A, MAXBOOM: Ve = +4.5V 10 +5.5V, VBATT = 2.8V, Ta = Ty 10 Tyaxe

PARAMETER CONDITIONS MIN TYP MAX UNITS
Battery Switchover 60 mv
Hysteresis
BATT ON Output ISINK = 3.2mA 0.1 0.4 v
Low Voltage ISINK = 256mA 0.7 1.5
BATT ON Output Sink curent 60 mA
Short-Circuit Current Source currem 1 15 100 PA
RESET AND WATCHDOG TIMER

MAX691A, MAXS800L 4.50 4.65 4.75
MAX633A, MAX80OM 4.25 4.40 4.50
Reset Threshold V \%
eset Threshold Vollage 1 ARB00L. Ta = +25°C. Voo faling 255 270
MAXBOOM, T = +25°C, Vcc falling 4.30 4.45
Reset Threshold Hysteresis 15 mv
Vcce to RESET Delay Power-down B0 ps
LOW LINE-to-RESET Delay 800 ns
Reset Active Timeout Period,
intemal Osclstor Power-up 140 200 280 ms
Reser Active Timeout Period, Clock
External Clock (Note 4) Power-up 2048 | Cycles
Watchdog Timeout Perlod, | Long period 1.0 1.6 2.25 sec
Internal Oscillator Short period 70 100 140 ms
Watchdog Timeout Period, | Long period 4006 Clock
Extemnal Clock (Note 4} Short period 1024 Cycles
Minimum Watchdog Input
Putse Width Vi = 0.8V, Vin = 0.75 x Vce 100 ns
IsiNk = 50pA. Vce = 1V, VBATT = OV, Vcc falling 0.004 0.3
RESET Output Voltage ISINK = 3.2mA, Vee = 4.25V 0.1 0.4 \
ISQURGE = 1.6mA, V¢i = 5V 3.5
RESET Output Short-Circuit Output source current 7 20 mA
Current
RESET Output Voltage Low _
(Note 5) ISINK = 3.2mA 0.1 0.4 \
U IsiNK = 3.2mA, Vcc = 4.25V 0.4
LOW LINE Output Voitage ISOURCE = 1A, Voo = 5V 3% \
LOW LINE Output -
Short-Circuit Current Output source current 1 15 100 HA
ISINK = 3.2mA 0.4
o] v
WO Output Voltage ISOURCE = 500pA, Voe = 5V 35
WDO Output
Short-Circuit Current Output source currem 3 10 mA
WD! Threshold Voltage Vi 0.76 x Vce v
{Note 6) ViL 0.8
WDI = OV -50 -10
t
WDI Input Curren WD =Vour 55 5 LA

MAXIMN

WOOSBXVIN/TOOBXVIN/VEEOX YN/VLEOX YA
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Microprocessor Supervisory Circuits

ELECTRICAL CHARACTERISTICS (continued)

(MAXBI1A, MAXBOOL: Vee = +4.75V to +5.5V, MAXE93A, MAXB0OM: Ve =

+4.5V to +5.5V, VBATT = 28\/, TA = TMIN to TMAX'

unless otherwise noted.)
PARAMETER ] CONDITIONS MIN TYP MAX | UNITS
POWER-FAIL COMPARATOR
MAXE9_AC/AE/AM, Ve = 5V 1.2 1.25 1.3
PFl Input Threshold v
P ° MAXB00_C/E, Ve = 5V 1225 125 1275
PFi Leakage Current 0.0 125 nA
—— ISINK = 3.2mA 0.4
PFO Output Vottage \
P 9 ISOURCE = 1pA, Vcc = 5V 35
PFG Output Short-Circuit Output source current 1 15 100 LA
Current
ViN = -20mV, Vop = 15mV 25
PFi-to-PFO Del S
© o VIN = 20mV, Vop = 15mV 60 v
CHIP-ENABLE GATING
CE IN Leakage Current Disable mode +0.005 £1 HA
CE IN-t0-CE OUT Resistance Enable mode 75 150 Q
(Note 7)
CE OUT Short-Circut Current | 1 made, TE OUT = 0V 01 0.75 2.0 mA
(Reset Active)
CE IN-to-CE OUT Propagation . . B
Delay (Note 8) 50Q source impedance driver, CL0ap = 50pF 6 10 ns
CE OUT Output Vottage High | Vcc = 5V, lout = -100uA 3.5 v
(Reset Active) Vee = 0V, VBATT = 2.8V, loyT = 1pA 2.7
RESET-t0-CE OUT Delay Power-down 12 s
INTERNAL OSCILLATOR
OSC IN Leakage Current OSC SEL = oV 0.10 5 HA
OSC IN Input Pull-Up Currertt OSC SEL = Voyr or floating, OSC IN = QV 10 100 pA
OSC SEL Input Pull-Up Current | OSC SEL = OV 10 100 Iy
OSC IN Frequency Range OSC SEL = 0V 50 kHz
OSC iIN External Oscillator ViH Vout-0.3 Vour-06 y
Threshold Voltage ViL 3.65 2.00
OSC IN Frequency with a _
External Capacitor OSC SEL = 0V, COSC = 47pF 100 kHz

Nate 1:
Note 2:

Either Vcc or VBATT can go ta OV, if the ather is greater than 2.0V.
The supply current drawn by the MAX691 A/MAXS00L/MAX800M from the battery excluding louT typicaily goes to 10pA

when (VBATT - 1V} < Vcc < VBATT. in most applications, this is a brief periad as Ve falls through this region.

Note 3;
Note 4:

"+" = battery-discharging current, "--" = battery-charging current,
Althaugh presented as typical values, the number of clack cyctes for the reset and watchdag timeout periods are fixed and

do not vary with process or temperature.

Note 5:
Note 6:

RESET is an open-drain output and sinks current only.
WD! is internally connected to a voltage divider between VouT and GND. If unconnected, WO is driven to 1.6V {typ).

disabling the watchdog functian.

Note 7:

MAXB93A/MAXB00M. CE IN = CEQUT = Ve / 2.

Note 8:

The chip-enable resistance is tested with Vo = +4.75V far the MAX691A/MAXS800L and Ve = +4.5V for the

The chip-enable propagation delay is measured from the 50% point at CE IN to the 50% point at CE OUT.

MAXI N
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Microprocessor Supervisory Circuits

(Ta = +25°C, unless otherwise noted.)

Vce SUPPLY CURRENT BATTERY SUPPLY CURRENT
vs. TEMPERATURE vs. TEMPERATURE CHIP-ENABLE ON-RESISTANCE
(NORMAL OPERATING MODE) (BATTERY-BACKUP MODE) vs. TEMPERATURE
36 - 120
Ve =5V H 2 Neeesv g Vec 475V 5
VBATT =28V . VBAIT =2.8v H VBATT = 28V g
= 3 [PRLCEN=0V i = NO LOAD I |vaw-ver H
2 = 15 g 100
[ jre)
I AN g g
£ 32 3 £ d
3 ™~ % I Ve
e \\ z a 7
g 30 TP~ 3 s v
= > o /
G & 8 g A
B E 05 7
S //
26 0 40
60 -30 0 30 60 90 120 150 60 -30 0 30 60 90 120 150 -60 -30 0 30 60 90 120 150 180
TEMPERATURE (°C) TEMPERATURE (*C) TEMPERATURE (°C)
VBATT to Vot ON-RESISTANCE Vec to Vour ON-RESISTANCE PF THRESHOLD
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
20 1 1.50
i 2 Ve =5V, 3 8
g ll o~ {weATTeov : H
1 § g § 125
o L1 = 141 2 . 3 3
g VBATT = 20V_~ P
2 A4 L 3 / 2100
o5 = 10 4 g"
g | ] 7 3
2= VBATT =28V 4" % 09 @05
(=] -4 o
5 t 2
= —
z 0 ] i £ 08 /’ £ 050
t L] ] <
g VBAIT = 45 807 /] 0.25 Vog = 5V, 1—
= 0.
S / VBATT = OV
Ve =0V /! o NO LOAD ON PFO
5 06
60 30 0 30 6 9 120 150 60 -30 0 30 60 90 120 150 60 -30 0 30 60 9% 120 150
TEMPERATURE (C) TEMPERATURE (°C) TEMPERATURE (°C)
RESET THRESHOLD RESET OUTPUT RESISTANCE RESET DELAY
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
4. 5 600 230
75 I -2av g : Vec =0V T0 5V STEP H
470 : 3 = T VBATT = 2.8V H
i S50 >3 20 2
— 4.65 e} w Vee = 5V, VBATT = 2.8V L
=3 MAX691A L H SOURCING CURRENT / =
g 4.60 |—MAX800L S 400 % E 210
a >
Z 455 g b 3
4 ~ 300 /‘ & 200 =
450 5 p
= e |~ 4 e
0 445 3 200 & 19
4 —— &
MAX693A Pt & 100 Voe =0V, VBATT = 2.8v 180
435 [~ MAXS00M SINKING CURRLNI
430 0 — - 170
60 30 0 30 60 90 120 150 60 30 0 30 60 9 120 150 60 30 0 30 6 9 120 150
TEMPERATURE (°C) TEMPERATURE (C) TEMPERATURE (°C)
MAXIMN - 5

Typical Operating Characteristics




(Ta = +25°C, unless otherwise noted.)

BATTERY CURRENT
vs. INPUT SUPPLY VOLTAGE

VBAIT = 2.8V
loyr = 0A

MAXEOIA T 10

loart (1A)

2 3
Vee (W)

Vee to Vour vs. OUTPUT CURRENT
@ORMAL OPERATING MODE)

Voo =45V :
VBATT = OV

G TOC-13

Veeto Vour (mV)

1 10 100
lout (MA)

MAX69TA/MAX693A/MAXE00L/MAXEO0OM

T STHwTm am wm T SRR

WATCHDOG AND RESET TIMEQUT PERIOD (sec)

VBATT to Yoyt (mV)

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

8

pery
o

pry

o
P

Vo=V

VBATT = 2.8V

LONG

WATCHOOG
TMEOUT PERIOD %

T
MAZIMA TOC- 7

1

AN

RESETACTIVE

TIMEOUT PERIOD

-
o

100

COSC (pF)

1000

VBATY to Vour vs. OUTPUT CURRENT

(BATTERY-BACKUP MODE)
Vee =0V é
VBATT = 4.5v §
/,
AT SLOPE = 80
1 10 100
toyt (MA)

PROPAGATIONIDELAY (ns)

Vce RESET l
THRESHOLD

]
H' L3 -
LOWLINE L

CEouT

8

pury
o

pary
~

(-]

E
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RESET

 Microprocessor Supervisory Circuits

Typical Operating Characteristics (continued)

CHBP-ENABLE PROPAGATION DELAY
vs. CE OUT LOAD CAPACITANCE

Vee=5v 1
CEN=QVTO &V
DRIVER SOURCE

MAXS01A TOC-22

Pd

IMPEDANCE = 50Q

/

sV

w

Lo

Hi

12us
-—

L0

- T -

-
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Microprocessor Supervisory Circuits

The MAX691A/MAX693A/MAXB00L/MAXB00M's RESET
and RESET outputs ensure that the pP (with reset
inputs asserted either high or low) powers up in a
‘known state, and prevents code-execution errors dur-
ing power-down or brownout conditions.

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

MAXIMN

Pin Description
PIN | NAME FUNCTION
1 vBaTT | Battery-Backup Input. Connect to external battery or capacitor and charging circult. If backup battery is not
used, connect to GND.
Output Supply Voltage. When Ve is greater than VBATT and above the reset threshold, Vout connects to
2 Vout | Vce. When Ve falls below VBATT and is below the reset thresheld, Vout connects to VBATT. Connect a 0.1uF
capacitor from Voyr to GND. Connect Voyr to Vcc if no backup battery Is used.
3 Vee Input Supply Vottage, 5V input.
4 GND | Ground. OV reference for all signals.
Battery On Output. When Vour switches to VBATT, BATT ON goes high. When Vour switches to Vcc, BATT ON
5 | BATTON | goes low. Connect the base of a PNP through a currentt-limiting resistor to BATT ON for Vou current require-
ments greater than 250mA.
6 | TOWLiNE | LOW LINE output goes low when Vce falls below the reset threshold. It returns high as soon as Vcc rises above
the reset threshold,
External Osclllator Input. When OSC SEL is unconnected or driven high, a 10pA pull-up connects from VouT to
5 0ScIN | OSCIN, the internal oscillator sets the reset and watchdog timeout periods, and OSC IN selects between fast
and slow watchdog timeout periods. When OSC SEL is driven low, the reset and watchdog timeout periods may
be set either by a capacitor from OSC IN to ground or by an external ciock at OSC IN (Tigure 3).
Oscillator Select. When OSC SEL is unconnected or driven high, the intemal oscillator sets the reset delay and
8 | OSCSEL | watchdog timeout period. When OSC SEL is low, the external oscillator input (OSC IN) is enabled (Table 1).
OSC SEL has a 10pA internal pull-up.
9 PFI Power-Fall Input. This is the noninverting input to the power-faill comparator. When PFI is less than 1.25V, PEO
goes low. When PFI is not used, connect PFl to GND or Vout .
10 PrO Power-Fail Output. This is the output of the power-fail comparator. PFO goes low when PF1 is less than 1.25V.
This is an uncommitted comparator, and has na effect on any ather internal circuitry,
Watchdog Input. WD is a three-level input. If WDI remains either high or low for longer than the watchdog time-
1 WDI out period, WDO goes low and reset is asserted for the reset timeout period. WDO remains low until the next tran-
) T sition at WD!. Leaving WD! unconnected disables the watchdog function. WDI connects to an intemal voltage
divider between Vout and GND, which sets it to mid-supply when left unconnected.
12 | TEout | Chip-Enable Output. CE OU'EI’_goes low only when CE IN is low and Vcc fs above the reset threshold. If CE IN is
low when reset is asserted, CE OUT will stay low for 15ps or urtil CE IN goes high, whichever occurs first.
13 CEIN Chip-Enable Input. The input to chip-enable gating circuit. 1f CE IN is not used, connect CE IN to GND or Vour.
Watchdog Output. If WDI remains high or fow fonger than the watchdog timeout period, WDO goes low andhreset
14 WDO | is asserted for the reset timeout period. WDO retums high on the next transition at WDI. remains high if
WDI Is unconnected.
15 RESET | RESET Output goes low whenever Vcc falls below the reset threshold. RESET will remain low typically for
200ms after Ve crosses the reset threshold on power-up.
1.6 | RESET | RESET s an active-high output. It is open drain, and the inverse of RESET,
Detailed Description guaranteed to be valid down 10 Vee = 1V, and an
external 10kQ2 puli-down fesistor on RESET insures
RESET and RESET Outputs  ha it will be vaiid with V¢ down to GND (Figure 1).

As V¢ goes below 1V, the gate drive to the RESET
output switch reduces accordingly. increasing the
Rps(on) and the saturation voltage. The 10kQ puli-
down resistor insures the parallel combination of switch
plus resistor is around 10kQ and the output saturation
voltage is below 0.4V while sinking 40pA. When using
a 10kQ external pull-down resistor, the high state for
RESET output with Ve = 4.75V will be 4.5V typical.
For battery voltages 2 2V connected to VBATT, RESET
and RESET remain valid for V¢ from OV to 5.5V.

WOOSBXVIN/TOO8XVN/VECS X Y VU/VLEOY IAI
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RESET
MAXIN

MAXB91A %
MAXB93A

TO wP RESET

e
RESET ELJ t

1) = RESET TIMEGUT PERIOD
1z = NORMAL WATCHDOG TIMEQUT PERIOD
t3 = WATCHDOG TIMEQUT PERIOD MMEDIATELY AFTER RESET

F/Zure 1. Adding an external pull-down resistor ensures
s valid with Voc down to GND.

RESET and RESET are asserted when V¢ falls below
the reset threshold (4.65V for the MAX69TA/MAXS00L,
4.4V for the MAX693A/MAXB00M) and remain asserted
for 200ms typ after V(. rises above the reset threshold
on power-up (Figure 5). The devices' battery-
switchover comparator does not affect reset assertion.
However, both reset outputs are asserted in battery-
backup mode since Ve must be below the reset
threshold to enter this mode.

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

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

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

F/;qwe 2 Watchdog Timeout Perfod and Reset Active Time

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

Selecting an Alternative
Watchdog and Reset Timeout Period

The OSC SEL and OSC IN inputs control the watchdog
and reset timeout periods. Floating OSC SEL and OSC
IN or tying them both to Vg7 Selects the nominal 1.6sec
watchdog timeout period and 200ms reset timeout peri-
od. Connecting OSC IN to GND and floating or connect-
ing OSC SEL to Vgyr selects the 100ms normal
watchdog timeout delay and 1.6sec delay immediately
after reset. The reset timeout delay remains 200ms
(Figure 2). Select alternative timeout periods by con-
necting QSC SEL to GND and connecting a capacitor
between OSC IN and GND, or by externally driving OSC
IN (Table 1 and Figure 3). OSC IN is internally connect-
ed to a +100nA (typ) current source that charges and
discharges the timing capacitor to create the oscillator
frequency, which sets the reset and watchdog timeout
periods (see Connecting a Timing Capacitor at OSC IN
in the Applications Information section).

MAXIM




' Table 1, Reset Pulse Width and Watchdog Timeout Selections

Microprocessor Supervisory Circuits

Watchdog Timeout Period
E 0SC SEL OSC IN r— ey Reset Timeout Period
! Low External Clock Input 1024 clks 4096 clks 2048 clks
Low External Capacitor (600/47pF x Cyms (2.4/47pF x C)sec (1200/47pF x C)ms
Floating Low 100ms 1.6sec 200ms
' Floating Floating 1.6sec 1.6sec 200ms
In the high-impedance mode, the leakage currents into
{1 AAMM EXTERNAL EXTERNAL this terminal are +1yA max over temperature. In the
MAXBIIA CLOCK OSCILLATOR low-impedance mode, the impedance of CE IN appears
; %% 8] oscsiL 8] oscstL as a 75Q resistor in series with the load at CE QUT.
MAXB0OM —_l—_ —g_ The propagation delay through the CE transmission
H Hosciv J_—% 0SCIN gate depends on both the source impedance of the
SOkt - drive to CE IN and the capacitive loading on the Chip-
; = = Enable Output (CE OUT) (see Chip-Enable Propagation
‘ Delay vs. CE OUT Load Capacitance in the Typical
INTERNAL OSCILLATOR INTERNAL OSCILLATOR Operating Characteristics). The CE propagation delay
' 1.6sec WATCHDOG 100ms WATCHDOG is production tested from the 50% point of CE IN to the
ne —3ose st e —3 osc seL 50% point of CTE OUT using a 50Q driver and 50pF of
- - load capacitance (Figure 6). For minimum propagation
7 7 delay, minimize the capacitive load at CE OUT, and
t NC.—{ OSCIN [ osem use a low output-impedance driver.
’ -
' Chip-Enable Output
y Flgure 3. Oscillator Circuits In the enabled mode, the impedance of CE OUTis
i . _ : equivalent to 75Q in series with the source driving CE
Chip-Enable Signal Gating |\ | the disabled mode, the 75Q transmission gate is

Igna.
| The MAX691A/MAX693A/MAX800L/MAX800M provide
internal gating of chip-enable (CE) signals to prevent
emoneous data from being written to CMOS RAM in the
event of a power failure. During normal operation, the
CE gate is enabled and passes all CE transitions. When
| reset is asserted, this path becomes disabled, prevent-
| ing eroneous data from corrupting the CMOS RAM. All
1 these parts use a series transmission gate from CE IN to
1 CE OUT (Figure 4).

" The 10ns max CE propagation delay from CE IN to GE

, OUT enables the parts to be used with most piPs.

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

"During a power-down sequence where Vg falls below
the reset threshold or a watchdog fautt, CE IN assumes

fa high-impedance state when the voltage at CE IN
goes high or 15ps after reset is asserted, whichever
occurs first (Figure 5).

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

' ARAXIMN

off and CE OUT is actively pulled to Vgr. This source
turns off when the transmission gate is enabled.

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

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

Power-Fail Input
Power Fail Input (PFI) is the input to the power-fail com-
parator. It has a guaranteed input leakage of +25nA
max aver temperature. The typical comparator defay is
25ps from ViL to Vo (power failing), and 60ps from Viy
to Vi (power being restored). If PFI is not used, con-
nect it to ground.
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Figure 6. CE Propagation Delay Test Circuit

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

PIN NAME STATUS
1 VBATT | Supply current is 1A max.
2 Vi Vour is connected to VBATT through an
ouT Internal PMOS switch.
3 Vi Battery switchover comparator monitors
cc Ve for active switchover.,
4 GND GND 0V, 0V reference for all signals.
Logic high. The open-circuit output is
5 BATTON equal to Vour.
6 LOWLINE | Logic low”
7 OSCIN | OSC IN is ignored.
8 OSC SEL | OSC SEL is ignored.
The power-fail comparator remains
9 Pri active in the battery-backup mode for
Vcec 2 VBATT - 1.2V typ.
The power-fail comparator remains
10 PEO active in the battery-backup mode for
Vce 2 VBATT - 1.2V typ. Below this volt-
age, PFO is forced low.
1 WD Watchdog is ignored.
== Logic high. The open-circuit voltage is
12 CE OUT equal o VouT.
13 CEIN | Highimpedance
TSy Logic high. The apen-circuit voltage is
14 WDO equal o VouT.
15 RESET | Logic low*
16 RESET | High impedance*

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

MAXIMN

Figure 7. Low-Battery Indicator

Power-Fail Output
The Power-Fail Qutput (PFO) goes low when PFI goes
below 1.25V. It typically sinks 3.2mA with a saturation
voltage of 0.7V. With PFl above 1.25V, PFO is actively
pulled to Voyr.

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

Battery On

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

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

11
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Microprocessor Supervisory Circuits

Battery-Backup input
The Battery-Backup Input (VBATT) is similar to the Ve
input except the PMOS swiich and paratlel diode are
much smaller. Accordingly. the on-resistances of the
diode and the switch are each approximately 10Q.
Continuous current should be limited to 25mA and
peak currents (only during power-up) fimited to 250mA.
The reverse leakage of this input is less than 1A over

temperature and supply voltage (Figure 8).

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

Applications Information

The MAX691A/MAXE93A/MAXB00L/MAX800M are not
short-circuit protected. Shorting Voyr to ground, other
than power-up transients such as charging a decou-
pling capacitor, destroys the device.

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

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

There are three distinct modes of operation:

1) Normal operating mode with all circuitry powered
up. Typical supply current from Ve is 35pA while
oniy leakage currents fiow from the battery.

2) Battery-backup mode where V¢ is typically within
0.7V Below VBATT. All circuitry is powered up
and the suppiy current from the battery is typicalty
less than 60pA.

3) Battery-backup mode where V¢ is less than
VBATT by at least 0.7V. VBATT supply current is
1pA max.

Using p™ or MaxCap™ with the
MAXE9TA/MAXE93AMAXBOOL/MAXEOOM
VBATT has the same operating voltage range as Vec.
and the battery switchover threshold voltages are typi-
cally +30mV centered at VBATT, aliowing use of a
SuperCap and a simple charging circuit as a backup
source (Figure 9). .

If Ve is above the reset threshold and VBATT is 0.5V
above Vcc, current flows to Vot and Ve from VBATT
until the voltage at VBATT is less than 0.5V above Vgc.
For example, with a SuperCap connected to VBATT and
through a diode to V., if V¢ quickly changes from 6.4V
to 4.9V, the capacitor discharges through Vot and Ve
untit VBATT reaches 5.1V typ. Leakage curmrent through
the SuperCap charging diode and the internal power
diode eventually discharges the SuperCap to Vc. Also, if
Ve and VBATT start from 0.1V above the reset threshold
and power is lost at V¢, the SuperCap-on VBATT dis-
charges through Ve until VBATT reaches the reset
threshold; then the battery-backup mode is initiated and
the current through V¢ goes to zero.

O——
VBATT ___| b

MAXLM
MAXEIA
MAXEIHA v
MAXBo0L +‘ X T
MAXS00M T

T

+5V L 2
s
4148 Vee
] vearr Vour {—
MAXIN

047 MAX691A
T | i
= MAXE00L
MAXEIOM

GND

4

vacy i

Figure 8. Vcc and VBATT to Vpur Switch
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Figure 8. SuperCap or MaxCap on VBATT
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RIR3 )
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W 125’{R1+R2HR3 R

R1 rR2

Figure 10. Aternate CE Gating

Using Separate Power Supplies

for VBATT and Vcc

If using separate power supplies for Vec and VBATT,

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

above the reset threshold. As described in the previ-

ous section, if VBATT exceeds this limit and power is

lost at Ve, current flows continuously from VBATT to

Vg via the VBATT-to-Voyr diode and the Vg r-to-Vee
switch untif the circuit is broken (Figure 8).

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

Adding Hysteresis to the

Power-Fail Comparator

Hysteresis adds a noise margin to the power-fail com-
parator and prevents repeated triggering of PFO when
Vi is near the power-fail comparator trip point. Figure
11 shows how to add hysteresis to the power-fail com-

MAXIM

Figure 11. Adding Hysteresis to the Power-Fail Comparator

AY)
+5V 4

R1

Vee
PFI PFO
MAXIN
MAXBIIA
MAXGIA
Rz MAXBOOL
MAXBIOM
GND
V- —
5y
PFO
o 1 >
Virip o
5-125 _125-Vigp *
R R

NOTE: Vigyp IS NEGATIVE

Figure 12. Monitoring a Negative Voltage
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100 \ | ARIALS 7 ] 2
a Veg =V 5
3 Ta= +25°C
Z g 0.1uF CAPACITOR I}
= FROM Vgyy TO GND
&
a
~ 60
2 N
= N
2 N
2 w0 N
s N
= N
=2 .\F\
§ 20
= N
0
10 100 1000 10000
RESET COMPARATOR OVERDRIVE,
{Reset Threshold Voitage - Vi) (mV)

Figure 13. Maximum Transient Duration without Causing a
Reset Pulse vs. Reset Comparator Overdrive

parator. Select the ratio of R1 and R2 such that PFl sees
1.25V when Vyy falls to the desired trip point (Vigip)-
Resistor R3 adds hysteresis. It will typically be an order
of magnitude greater than R1 or R2. The current
through R1 and R2 should be at least 1A to ensure that
the 25nA (max) PFI input current does not shift the trip
point. R3 should be larger than 10kQ to prevent it from
loading down the PFO pin. Capacitor C1 adds noise
rejection.

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

14

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

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

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

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

Connecting a Timing Capacitor at OSC IN
When OSC SEL is connected to ground, OSC IN dis-
connects from its internal 10pA (typ) buli-up and is
internally connected to a £100nA current source.
When a capacitor is connected from OSC IN to grotind
(to select alternative reset and watchdog timeout peri-
o0ds), the current source charges and discharges the
timing capacitor to create the oscillator that controls the
reset and watchdog timeout period. To prevent timing
errors or oscillator start-up problems, minimize external
current leakage sources at this pin, and locate the
capacitor as close to OSC IN as possible. The sum of
PC-board leakage plus OSC capacitor leakage must be
small compared to +100nA.

MAX1IAN
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Microprocessor Supervisory Circuits

Maximum Vcc Fall Time
The V¢ fall time is limited by the propagation delay of
the battery switchover comparator and should not
exceed 0.03V/us. A standard rule of thumb for filter
capacitance on most regulators is on the order of 100uF
per amp of current. When the power supply is shut off or
the main battery is disconnected, the associated initial
Ve fell rate is just the inverse or 1A/T00uF = 0.01V/ys.
The Vcc fall rate decreases with time as Vi falls expo-
nentially, which more than satisfies the maximum fall-time
requirement.

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

MAXIMN

RETURN

Figure 74. Watchdog Flow D/agram
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_Ordering Information (continued)

Microprocessor Supervisory Circuits

Chip Topography

o og———

PART TEMP. RANGE PIN-PACKAGE
MAXG93ACPE 0°Cto +70°C 16 Plastic DIP
MAXB693ACSE 0°Cto +70°C 16 Narrow SO
MAXB9I3ACWE 0°Cto+70°C 16 Wide SO
MAX693AC/D 0°C10+70°C  Dice’
MAX693AEPE  -40°C t0 +85°C 16 Plastic SO
MAXG693AESE  -40°Cto +85°C 16 Narrow SO
MAX693AEWE  -40°C10+85°C 16 Wide SO UT g1
MAX693AEJE  -40°C 10 +85°C 16 CERDIP amm)
MAX693AMJE  -55°C10 +125°C 16 CERDIP
MAX800LCPE 0°C10 +70°C 16 Plastic DIP
MAXBOOLCSE 0°Ct0+70°C 16 Narmow SO
MAXB0OLEPE  -40°C10 +85°C 16 Plastic DIP
MAXB0OLESE  -40°Cto +85°C 16 Narrow SO
MAXB0OMCPE 0°Cto +70°C 16 Plastic DIP
MAX800MCSE 0°Cto +70°C 16 Narrow SO
MAXB0OMEPE  -40°C1t0 +85°C 16 Plastic DIP .
MAXBOOMESE  -40°C 10 +85°C 16 Narrow SO (1_‘;'7‘;;"‘)

* Dice are specified at T, = +25°C, DC parameters only.

TRANSISTOR COUNT: 729
SUBSTRATE CONNECTED TO Vout
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+5V-Powered, Multichannel RS-232

General Description

The MAX220-MAX249 family of line driversireceivers is
intended for all E{A/TIA-232E and V.28/V.24 communica-
tions interfaces, particularly applications wherc +12V is
not available.

These parts are especially useful in battery-powered sys-
tems, since their low-power shutdown mode reduces
power dissipation to less than 5pW. The MAX225,
MAX233, MAX235, and MAX245/MAX246/MAX247 use
no external components and are recommended for appli-
cations where printed circuit board space is critical.

Drivers/Receivers

Features

Superior to Bipolar
4 Operate from Single +5V Power Supply
{+5V and +12V—MAX231/MAX239)

4 Low-Power Receive Mode in Shutdown
(MAX223/MAX242)

4 Meet All EIA/TIA-232E and V.26 Specifications
4+ Muitiple Drivers and Receivers

4 3-State Driver and Receiver Outputs

4+ Open-Line Detection (MAX243)

Applications Ordering Information
Portable Computers PART TEMP. RANGE PIN-PACKAGE
Low-Power Modems MAX220CPE 0°Cto +70°C 16 Plastic DIP
. MAX220CSE 0°Cto +70°C 16 Narrow SO
Interface Transiation MAX220CWE 0°Ct0+70°C____ 16 Wide SO
Battery-Powered RS-232 Systems MAX220C/D 0°C1o +70°C Dice*
Multi—Drop RS-232 Networks MAX220EPE -40°C to0 +85°C 16 Plastic DIP
MAX220ESE -40°C 1o +85°C 16 Narrow SO
MAX220EWE -40°C to +85°C 16 Wide SO
MAX220EJE -40°C to +85°C 16 CERDIP
MAX220MJE -55°Cto +125°C 16 CERDIP
Ordering Information continued at end of data sheet.
“‘Contact factory for dice specifications.
Selection Table
Power No. of Nominal SHDN Rx
Part Supply R/S-232 No. of Cap. Value & Three- Activeint Data Rate
Number [\4] Drivers/Rx Ext. Caps (uF) State SHDN __ (kbps) Features
MAX220 +5 212 4 4.710 No —_ 120 Ultra-low-power, industry-standard pinout
MAX222 +5 22 4 0.1 Yes — 200 Low-power shutdown
MAX223 (MAX213) +5 4/5 4 1.0(0.1) Yes v 120 MAX241 and receivers active in shutdown
MAX225 +5 5/5 0 —_ Yes v 120 Available in SO
MAX230 (MAX200) +5 5/0 4 1.0 (0.1) Yes — 120 5 drivers with shutdown
MAX231 (MAX201) +5and 22 2 1.0(0.1) No — 120 Standard +5/+12V or battery supplies:
+7510 +13.2 same functions as MAX232
» {MAX232 (MAX202) +5 212 4 1.0{0.1) No - 120 (64)  Industry standard
MAX232A +5 212 4 0.1 No - 200 Higher slew rate, small caps
l MAX233 (MAX203) +5 2R 0 —_ No — 120 No extemal caps
MAX233A +5 212 0 — No — 200 No external caps, high slew rate
MAX234 (MAX204) +5 410 4 10(0.1) No — 120 Replaces 1488
MAX235 (MAX205) +5 5/5 0 — Yes — 120 No external caps
MAX236 (MAX206) +5 473 4 1.0(0.1) Yes — 120 Shutdown, three state
l MAX237 (MAX207) +5 513 4 1.0(0.1) No — 120 Complements {BM PC serial port
MAX238 (MAX208) +5 4/4 4 1.00.7) No — 120 Replaces 1488 and 1489
¢t |MAX239 (MAX209) +5 and 3/5 2 1.0{0.7) No — 120 Standard +5/+12V or battery supplies:
¢ +7.510 +13.2 single-package sofution for IBM PC serial port
MAX240 +5 5/5 4 1.0 Yes — 120 DiP or flatpack package
! MAX241 (MAX211) +5 4/5 4 1.0(0.1) Yes — 120 Complete 1BM PC serial port
i MAX242 +5 212 4 0.1 Yes v 200 Separate shutdown and enable
' {MAX243 +5 22 4 0.1 No — 200 Open-line detection simplifies cabling
MAX244 +5 810 4 1.0 No —_ 120 High slew rate
1 |MAX245 +5 810 0 — Yes v 120 High slew rate, int. caps. two shutdown modes
MAX246 +5 810 0 — Yes 4 120 High slew rate, int. caps, three shutdown modes
MAX247 +5 a9 o] — Yes v 120 High slew rate, int. caps. nine operating modes
F IMAX248 +5 8/ 4 1.0 Yes v 120 High slew rate, selective haff-chip enables
. [MAX249 +5 6/10 4 1.0 Yes v 120 Available in quad flatpack package
| MAXIM Maxim Integrated Products 1

t For free samples & the latest literature: http://wvww.maxim-ic.com, or phone 1-800-998-8800.

| For small orders, phone 408-737-7600 ext. 3468.
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+5V-Powered, Multichannel RS-232
Drivers/Receivers

ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243
............................................... -0.3V10 +6V

Supply Voltage (Vcc)
Input Voltages

TN cveereerereertrrtee et ee e e et et s e s stbesessean

Rin
Tourt {Nate 1)
Output Voltages

TOUT v eererrrieriteistesaissieeeneeaeeerereesteesseenssnsensensseesensassseserssnes +15V

ROUT ettt ere e
Driver/Receiver Output Shart Circuited to GND......... Cantinuous
Continuous Pawer Dissipation (TA = +70°C)

16-Pin Piastic DIP {derate 10.53mW/°C above +70°C}....842mwW

18-Pin Plastic DIP (derate 11.11mW/°C above +70°C)....885mW

20-Pin Plastic DIP (derate 8.00mW/°C above +70°C) ....440mW

-0.3Vio (Vcc + 0.3V)

16-Pin Narrow SO (derate 8. 70mW/°C above +70°C) ...696mW

16-Pin Wide SO (derate 8.52mW/°C above +70°C)......762mW

18-Pin Wide SO (derate 9.52mW/°C above +70°C)......762mW
20-Pin Wide SO (derate 10.00mW/°C above +70°C)....800mW
20-Pin SSOP (derate 8.00mW/°C above +70°C)

16-Pin CERDIP (derate 10.00mW/°C above +70°C).....800mW

MAX2_ _AE:_, MAX2_

Note 1: Input valtage measured with Toyr in high-impedance state, SHDN or Ve = OV,
Stresses beyond thase listed under "Absolute Maximum Ratings” may cause permanent damage lo the device. These are stress ratings onfy, and functional
operation of the device at these or any other conditions beyond those indlicaled in the operationaf sections of the specifications is nol implied. Exposure to
absolute maximum rating conaitons for extended periods may affect device reliabiity.

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243

(Vec = +5V £10%. C1-C4 = 0.1F, Ta = TMin to Tmax. unless otherwise noted.)

18-Pin CERDIP (derate 10.53mW/°C above +70°C).....842mW
Operating Temperature Ranges
MAX2_ _AC__MAX2__C__...
E__..
MAX2__AM__ MAX2__M__..
Storage Temperature Range ...
Lead Temperature {soldering, 10sec).........

......................... 0°C to +70°C

..... -40°C to +85°C
...-55°C 10 +125°C
..-65°C to +160°C

PARAMETER | CONDITIONS | MIN  TYP  mAX [UNITS
RS-232 TRANSMITTERS .
Output Voltage Swing Alf transmitter outputs loaded with 3kQ to GND 15 +8 \
Input Logic Threshold Low 1.4 0.8 \
Input Logic Threshold High 2 1.4 \
Normal opcration 5 40
Lagic Pull- ut nt —— A
ogic Pull-Upfinput Curre SHDN = OV, MAX222/242, shutdown 001 21 | ¥
Ve = 5.5V, SHDN = 0V, Vout = +15V, MAX 4 0.01 10
Output Leakage Current cc __SV SH OV. Vour = £15V, MAX222/242 : * HA
: Vce = SHDN = 0V, Vour = £15V +0.01 +10
All except MAX220, normal operation 200 116 kbits/
Data Rate MAX220 22 20 | sec
Transmitter Output Resistance Vce =V+ = V- =0V, Voyt = +2V 300 10M Q
QOutput Short-Circuit Current Vout = 0V +7 +22 mA
RS-232 RECEIVERS
RS-232 Input Voltage Operating Range +30 \Y
All except MAX243 R2jN 0.8 1.3
RS-232 Input Threshold Low Vee = 5V
5232 Inps cc MAX243 R2in (Note 2) 3 v
. All except MAX243 R2jn 1.8 2.4
RS-232 Input Threshold High Vee =5V \'
put 9 cc MAX243 Rz (Note 2) 05 01
RS-232 Input Hysteresis All except MAX243, Vce = 5V, no hysteresis in shdn. 0.2 0.5 1 v
MAX243 1
RS-232 Input Resistance 3 5 7 kQ
TTL/CMOS Output Voltage Low lout = 3.2mA 0.2 0.4 v
TTL/CMOS Output Voltage High touT = -1.0mA 35 Vcc-0.2 \%
N Sourcing Vout = GND -2 -10
TTL/CMOS Output Short-Circuit Current
vp Shrnking VouT = Voo 10 30 mA
SHDN = Ve or EN = Ve (SHDN = OV for MAX222),
TTL/CMOS Output Leakage Current OV < Vour < Vee +0.05 110 LA
2 MAXLMN
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Drivers/Receivers
¢ ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)
i (Ve = +5V £10%, C1-C4 = 0.1pF, Ta = Tiin o Timax, unless otherwise noted.)
F PARAMETER GONDITIONS MN TP MAX [uNTS] O
1 [ ENInput Threshold Low MAX242 14 0.8 v ><
I, EN Input Threshold High MAX242 2.0 1.4 \Y R
P Operating Supply Voltage 45 55 \ ?
MAX220 0.5 2
No load
' Vee Supply Currert (SHDN = Vee), MAX222/232A/233A/242(243 4 10 A E
Figures 5, 6, 11, 19 3KQ load MAX220 12 »
) both inputs MAX222/232A/233A/242/243 15 ><
] Ta= +25°C 0.1 10 N
Ta=0°Ctc +70°C 2 50
Shutdown Supply Current MAX222/242 A
N Supply Lurre Ta = 40°C to +85°C ' 2 s | " %
Ta =-55°Cto +125°C 35 100
SHDN Input Leakage Current MAX222/242 11 pA
l| SHDN Threshold Low MAX222/242 1.4 0.8 \
j SHDN Threshold High MAX222/242 ] 20 1.4 Y
CL = S0pF to 2500pF,
RL = 3kQ to 7kQ, MAX222/232A1233A/242/243 6 12 30
Transition Slew Rate Vee =5V, Ta = +25°C, Vips
measured from +3V MAX220 1.5 3 30
t0 -3V or -3V 1o +3V
i ] ] torLy MAX222/232A/233A1242/243 1.3 35
} | Transmitter Propagation Delay MAX220 a 10
TLL to RS-232 (normal operation),
! | Figure 1 (normal operation) L MAX222/232A1233A/242/243 1.5 35 ¥
PLHT MAX220 5 10
MAX222/232A/233A1242/243 05 1
Receiver Propagation Delay tPHLR MAX220 06 3
RS-232t0 TLL i tion), .
ez o operaten ) MAX222/232Ai233AI242/243 o6 1] ¥
] PLAR MAX220 08 3
Receiver Propagation Delay TPHLS MAX242 0.5 10
RS-232 10 TLL {shutdown), Figure 2 PLHS MAX242 2.5 10 HS
d Receiver-Output Enable Time, Figure 3 | g MAX242 125 500 ns
E Receiver-Output Disable Time, Figure 3| bR MAX242 160 500 ns
Transmitter-Output Enable Time t MAX222/242, 0.1uF caps 250
[ (SHDN goes high), Figure 4 ET {inctudes charge-pump start-up) bs
F - -
Transmitter-Output Disable Time
|
, (SFDN goes low), Figure 4 o7 MAX222/242, 0.1pF caps 600 ns
Transmitter + to - Propagation t X MAX222/232A/233A/242/243 300
Delay Difference {normal operation) PHLT - TPLHT MAX220 2000 ns
Receiver + to - Propagation ¢ MAX222/232A/233A/1242/243 100
Delay Difference (normal operation) {PHLR - (PLHR MAX220 225 ns

Note 2: MAX243 R2pyTis guaranteed to be fow when R2;y is > OV or is floating.

MAXIMN 3
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Drivers/Receivers

2 Typical Operating Characteristics
i MAX220/MAX222/MAX232A/MAX233A/MAX242/MAX243
% AVAILABLE OUTPUT CURRENT MAX222/MRX242
i
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INTEGRATED CIRCUITS

DATA SHEET

For a complete data sheet, please also download:

¢ The IC06 74HC/HCT/HCU/HCMOS Logic Family Specifications

|« The IC06 74HC/HCT/HCU/HCMOS Logic Package Information |
¢ The IC06 74HC/HCT/HCU/HCMOS Logic Package Outlines '

74HC/HCT373
Octal D-type transparent latch;

3-state

Product specification September 1993

File under Integrated Circuits, 1C06

T uctons & PHILIPS
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Phitips Semiconductors

Product specification

L

Octal D-type transparent latch; 3-state

74HC/MHCT373

e S S

FEATURES

» 3-state non-inverting outputs for bus oriented
applications

+ Common 3-state output enable input

« Functionally identical to the “563”, “573” and “533°

» Output capabiiity: bus driver

o lcc category: MSI

GENERAL DESCRIPTION

The 74HC/HCT373 are high-speed Si-gate CMOS devices
and are pin compatible with low power Schottky TTL
{LSTTL). They are specified in comptliance with JEDEC
standard no. 7A.

The 74HC/MHCT373 are octal D-type transparent latches
featuring separate D-type inputs for each latch and 3-state
outputs for bus oriented applications. A latch enable (LE)

input and an output enable (OE) input are common to alf
latches.

The “373" consists of elght D-type transparent latches with
3-state true outputs. When LE is HIGH, data at the D,
inputs enters the latches. In this condition the latches are
transparent, i.e, a latch output will change state each time
its corresponding D-input changes.

When LE is LOW the latches store the information that was
present at the D-inputs a set-up time preceding the
HIGH-to-LOW transition of LE. When OE is LOW, the
contents of the 8 latches are available at the outputs.
When OE is HIGH, the outputs go to the high impedance
OFF-state. Operation of the OE input does not affect the
state of the latches.

The “373" is functionally identical to the "533”, “5663" and
“673", but the “563" and “533” have inverted outputs and
the “563” and “573" have a different pin arrangement.

QUICK REFERENCE DATA
GND=0V; Tgmp=25°C; t,=t;=6ns
TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC | HCT
teui/ teun propagation delay C =15pF Vge=5V
Dato Qg 12 14 ns
LEto Q, 15 13 ns
C input capacitance 35 3.5 pF
Cerp power dissipation capacitance per latch notes 1 and 2 45 41 pF
Notes

1. Cppis used ta determine the dynamic power dissipation (Pp in pW):

Pp = CppxVee2 x fi+ X (CL x Vo2 x o) where:
f; = input frequengy in MHz
f, = output frequency in MHz
¥ (CLx Vg2 xto) = sum of outputs
Cy = output ioad capagcitance in pF
Vee = supply voltage in V

2. For HC the condition is Vi = GND to Vgc. For HCT the condition is Vi = GND to Ve - 1.5 V

ORDERING INFORMATION

See “74HC/HCT/HCUMCMOS Logic Package Information”.

September-1993
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Philips Semiconductors

Product specification

Octal D-type transparent latch; 3-state 74HC/HCT373
PIN DESCRIPTION
PIN NO. SYMBOL NAME AND FUNCTION
1 OE 3-state output enable input (active LOW)
2,5,6,9,12, 15,16, 19 Qoto Q7 3-state latch outputs
3,4,7,8,13, 14,17, 18 Do to Dy data inputs
10 GND ground {0 V)
11 LE latch enable input (active HIGH)
20 Voo positive supply voltage
AR U 70] Vec " Iren
% (] ] o7 T n L
S ER E]o-, 1::0 :o-z s - 5 f‘_}_
D E E Ds 4 1 1456 ~— 1D A\vd
' 7=z Of—s s 5
°1E 373 E]°c 5'703 Qy$—3 7| r_.
az(e] Eos 1B3—10, Q-2
4—Dg Qg1—15 . -t
LHER 14] 05 17—0g OQgl—1s 3 |12
D,E Eo. 18—p; O;l-19 " 5
Q3 E: E Q. O&
Tl 729320 1 '—L"
axo {10 a[: . .

7193250

Fig.1 Pin configuration.

Fig.2 Logic symbal.

7293262

Fig.3 1EC logic symbol.
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Philips Semiconductors Product specification

Octal D-type transparent latch; 3-state ' 74HCMCT373
FUNCTION TABLE
s o ol 2 OPERATING | INPUTS | inTERNAL | OUTPUTS
N — __L—: ol MODES [GE|LE]| D, | LATCHES | oo t0 @y
1% - ] Qle enableand | L {H | L L L
8% ——1 waTeH [~ 3-state 2ale read
13104 1 18 || oureurs | 98)2 register LIHI]H H H
14l || ] Qglsg (transparent
12|06 - | Oglre mode)
1% 118 latch and LjpLft L L
e ] ‘——4 readregister | L | L { h H H
s loe T latchregister | H | X | X X z
anddisable | H | X | X X z
7293783 outputs
Fig.4 Functional diagram. Notes
1. H=HIGH voltage level
h = HIGH voltage level one set-up time prior to the
HIGH-to-LOW LE transition
LE ) L = LOW voltage ievel
I = LOW voltage level one set-up time prior to the
HIGH-to-LOW LE transition
L€ X = don't care
& Z = high impedance OFF-state
o — G
LE 17900021
Fig.5 Logic diagram {(one latch}.
Do 0y L7 LY 04 0 Oy 03
Yt) QF-YD Q o OPYD OHTD a»—Yu OhYn qr—.Yg Q b=
LATCH LATCH LATGH LATCH LATCH LATCH LATCH LATCH
1] 2 3 4 1 [} 7 ]
1L iE LE & 1 2 Lg L8 uE it Le it L8 it s
! A 1 1 i 1 i j
u ol P>o
TR Y Y Y Y Y ¥
Qg aQ az 9 84 Oy B e
Fig.6 Logic diagram.
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Phitips Semiconductors Product specification
Octal D-type transparent latch; 3-state 74HC/HCT373
DC CHARACTERISTICS FOR 74HC
For the DC characteristics see “74HC/HCTHOUWHCMOS Logic Family Specifications”,
Output capability: bus driver
lcc categary: MSI
AC CHARACTERISTICS FOR 74HC
GND=QV;t =ty =6 ns; C, = 50 pF
Yamb (°C) TEST CONDITIONS
74HC
SYMBOL PARAMETER UNIT | y ¢ WAVEFORMS
+25 ~40 to +85 | -40 to +125 (3)
min. { typ. | mex. | min. | max. | min. | max.
e/ tpuy | Propagation delay 41 150 190 225 |ns 2.0 |Fig.7
Dnto Q, 15 130 38 45 45
12 |26 33 38 6.0
ter/ teun | propagation delay 50 175 220 265 ins 20 |Fig.8
LE to Q, 18 |35 44 53 4.5
14 {30 37 45 6.0
tea/ toz 3-state output enable time 4 1150 190 225 |ns 2.0 |Fig.9
OEto Q, 16 {30 38 45 4.5
13 {26 33 38 6.0
e/ torz | 3-state output disable time 47 1150 190 225 |ns 2.0 |Fig.9
OEto Q, 17 |30 38 45 4.5
14 |26 33 3as 6.0
trh/ trug | output transition time 14 |60 75 90 ns 2.0 {Fig.7
5 12 15 18 4.5
4 10 13 15 6.0
tw LE pulse width 80 |17 100 120 ns {20 [Fig.8 )
HIGH 16 |6 20 24 4.5
14 5 17 20 6.0
tey set-up time 50 {14 65 75 ns 2.0 |Fig.10
DhtoLE 10 |5 13 15 4.5
9 4 11 13 6.0
th hold time 5 -8 5 5 ns 2.0 |Fig.10
Ohto LE 5 -3 5 5 4.5
5 -2 5 5 6.0
September 1993 5
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Philips Semiconductors Product specification

Octal D-type transparent latch; 3-state 74HC/MCT373

DC CHARACTERISTICS FOR 74HCT

For the DC characteristics see “74HC/HCT/HCUMCMOS Logic Family Specifications”.
Output capability: bus driver ’

lcc categary: MSt

Note to HCT types

The value of additional quiescent supply current (Alec) for a unit toad of 1 is given in the family specifications.
To determine Aicc per input, muttiply this value by the unit load coefficient shown in the table below.

INPUT UNIT LOAD COEFFICIENT

Dn 0.30
LE 1.50
OF 1.00

AC CHARACTERISTICS FOR 74HCT
GND=0V;t,=t;=6ns; C_ =50pF

Tamb (°C) TEST CONDITIONS
74HCT
SYMBOL PARAMETER UNIT Vee WAVEFORMS
+25 —40to +85 | -40 10 +125 V)
min. | typ. | max. | min. | max. | min. | max.
ter/ tpun | Propagation delay 17 130 | |38 45 |ns |45 [Fig.7
Dnto Q,
tere/ tri | Propagation delay 16 |32 40 48 ns 4.5 |Fig.8
LEtoQ,
ten/ tep. | 3-state output enable time 19 832 40 48 ns 4.5 |Fig.9
OEto Q,
terz/ terz | 3-state output disable time 18 |30 38 45 ns 45 |Fig9
OEt0 Q,
ttu/ ttun | output transition time 5 12 15 18 ns |45 {Fig.7
tw LE pulse width 16 |4 20 24 ns 4.5 |Fig.8
HIGH
tsu set-up time 12 |8 15 18 ns 4.5 |Fig.10
Dhto LE
th hold time 4 -1 4 4 ns 4.5 |Fig.10
Dn to LE

September 1993 6
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Philips Semiconductors

Product specification
Octal D-type transparent latch; 3-state 74HC/MHCT373
AC WAVEFORMS
LE INFUT Vg 't
a, INAUT v'("
tw
torit W T i b
- Q, ouTeuT v (1
a, ouTruT '
j rzenare L-"n-u_ -l - PTLK
t
e THL T {1) HC : Vi =50%; V; = GND to Vcc.
(1) HC :Vjy=50%; Vy = GND to Vog. HCT :Vie=13V; V= GND 103 V.
HCT:Vu=13ViVi=GND 103 V.
“ ! Fig.8 Waveforms showing the latch enable input
Fig.7 Waveforms showing the input (Dj,) to output (LE) pulse width, the latch enable input to
{Qn) propagation delays and the output output (Q,) propagation delays and the
transition times. output transition times.
t
‘.1
JE NeuT
"t'ZL
Q, CUTSUT -
LOW-t9-OFF Vit
OFF-tm-LOW
o TPZ1 o
Q,, OUTRUT {
HIGH- to-OFF vyl
OFF -10-HIGH
(1) HC :Vy=50%; V= GND to Vee.
HCT : V= 13V; Vi=GNDto3 V. »
7203848 owbied dissbled snablsd
Fig.9 Waveforms showing the 3-state enable and disable times.
The shadsd areas indicate when the input is permitted 1o
change for predictable output performance. <
{1) HC :Vy=50%; V)= GND to Vee.
HCT:V= 1.3V:Vi=GND 1o 3 V.
Fig.10 Waveforms showing the data set-up and hold times for Dp input to LE input.

September 1993 7
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Philips Semiconductors

Product specification

Octal D-type transparent latch; 3-state

74HC/MHCT373

PACKAGE OUTLINES
See “74HC/HCT/HCU/HCMOS Logic Package Outlines™

September 1993 8
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DATA SHEET

For a complete data sheet, please also download:

i ¢ The IC06 74HC/HCT/HCU/HCMOS Logic Family Specifications
{ ¢ The IC06 74HC/HCT/HCU/HCMOS Logic Package Information
o The IC06 74HC/HCT/HCU/HCMOS Logic Package Outlines

74HC/HCT138
3-t0-8 line decoder/demultiplexer;

inverting

Product specification September 1993
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* Demultiplexing capability
* Muitiple input enabie for easy expansion

L T T p——

« ldeal for memory chip select decoding
* Active LOW mutually exclusive outputs
; ¢ Output capability: standard

. * lec category: MSH

GENERAL DESCRIPTION

The 74HC/HCT138 are high-speed Si-gate CMOS devices

i and are pin compatible with fow power Schottky TTL
(LSTTL). They are specitied in compliance with JEDEC
standard no. 7A.

Product specification

3-to-8 line decoderldemultiplexer; inverting 74HC/HCT138

FEATURES

The 74HC/HCT138 decoders accept three binary
weighted address inputs (A, As, Ag) and when enabled,

provide 8 mutually exclusive active LOW outputs (Yo to
Y7).

The “138” features three enablg Inputs: two active | OW
(Es and Ey) andone active HIGH (E,). Every output will be
HIGH unless E, and E; are LOW and Ej is HIGH.

This multiple enable function allows easy parallel
expansion of the “138” to a 1-0f-32 (5 lines to 32 lines)
decoder with just four *138” ICs and one inverter.

The 138" can be used as an eight output demultiplexer by
using one of the active LOW enable inputs as the data
input and the remaining enable Inputs as strobes. Unused
enable inputs must be permanently tied to their
appropriate active HIGH or LOW state.

The "138" is identical to the 238" but has inverting outputs.

' QUICK REFERENCE DATA
; GND =0V; Tomp =25 °C; t, =ty =B s
i TYPICAL
i . SYMBOL PARAMETER CONDITIONS o oT UNIT
| propagation delay CL=15pF; Vee =5V
J 1 et/ tey A t0Y, 12 17 ns
b4 Lt Esta ¥, 14 19 ns
. ] EntoY,
E C Input capacitance 35 35 pF
Cep power dissipation capacitance per package |notes 1 and 2 67 67 pF

‘Notes

Pp = Cpp x Vo2 x i+ X (Cx Ve x 1) where:
ti = input frequency in MHz
fo = output frequency in MHz
Z(CLx Vo x o) = sum of outputs
C. = output load capacitance in pF
Ve = supply voltage in V

2. For HC the condition is Vi=GND to Ve
For HCT the condition is Vi=GNDto Vec-1.5 V-

g M e o R e

SRR W

ORDERING INFORMATION

' See T4HCHC TIHCUWHCMOS Logic Package Information”

- September 1993

1. Cpp is used to detetmine the dynamic power dissipation (Pp in yW:
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Phifips Semiconductors Product specification
3-to-8 line decoder/demultiplexer: inverting 74HC/HCT138
PIN DESCRIPTION
PIN NO. SYMBOL NAME AND FUNCTION
1,2,3 Agto A address inputs
4,5 E.E enable inputs (active LOW)
6 E3 enable input (active HIGR)
8 GND ground (0 V)
15, 14, 13, 12, 11, 10,9, 7 Yoto Y outputs (active LOW)
16 Vee positive supply voltage ~
il Y v t—————A, Yolo—15
A 7] i8] ¥, ——i Ay ¥, fo— 14
A3 [i4] ¥ —————A, Y lo— 13
LAYy a8 % Yajo—12
& (5] 2] V3 Tyfo— 11
ta[¢] [11] %4 — E s fo— 10
v (1] 0] Vs _
wi] [ ) s
6 Es 77 o— 7
e
MLB312

Fig.1 Pin configuration,

Fig.2 Logic symbol.

7y
o

LI

LT

"hu.ﬂudo
.
€ -

kb
LLE
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(a)

[ rr

ELER

73
3
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[
-

CFF
LLE

E

®)

Fig.3 IEC logic symbol.
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Fig.4 Functional diagram.
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Product specification

Phillps Semiconductors

74HC/HCT138

inverting

-
’

3-10-8 line decoder/demultiplexer

FUNCTION TABLE

piIIT|lTrrrrxT o
NlIIT|rTIrrIrxrxax
[T I(ETIT TaxTx
m_vu IIXI(IIIT SIIT
m_vmaHHH IIrTasaxIrxrcr
p|TIIT|TT 4Tz ITTT
TP s e e o o oI o B e ol ol
pIITII|woTIrr T
C{XXX|[as3axTTT
| XXX|4axTxxT 2uTT
m%xxx 4T 4T 0T o
2| .
SlWiXXglzxxx T x
Wi xTx|lasaa 444
Wy XX 2 9y

ar mume Myt s wles % Zn e

Notes
1

. H=HIGH voltage level

&

Lh

L8

g
$l
ANt

L = LOW voltage level

X =don't care

Fig.5 Logic diagram.

September 1993
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Philips Semiconductors Product specification
3-t0-8 line decoder/demultiplexer; inverting 74HC/HCT138
BC CHARACTERISTICS FOR 74HC
For the DC characteristics see “74HCHCT/HCUMHCMOS Logic Family Specifications”
Output capability: standard
lcc category: MS!
AC CHARACTERISTICS FOR 74HC
GND=0V;t,=t,=6ns; C_=50 pF
Tamo (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | y.. | WAVEFORMS
+25 —40to 785 | —40to +126 (3;3
min. | typ. | max. | min. | max. | min. | max.
ation del 41 (150 190 225 2.0
tor/ teLn pfnpggv on delay 15 |30 38 45 [ns |45 |Fig6
n 12 |26 33 38 6.0
ropagation dela 47 |150 190 225 2.0
tor/ thuy pE ptog'f y 177 |30 38 45 |ns |45 |Fig.6
3% Tn 14 |26 33 38 6.0
. 47 {150 190 225 2.0
tor/ s p-gnpgg-%“" delay 17 |30 38 4 |ns las |Fig7
' n 14 |26 33 38 6.0
N 19 |75 95 110 20
tr/ tun gx]t:ut transition 7 15 19 22 ns 45 |Figs6and?
6 13 16 19 6.0
September 1993 5




Philips Semiconductors Product specification

b T . U,

3-to-8 line decoder/demuiltiplexer; inverting 74HC/HCT138

DC CHARACTERISTICS FOR 74HCT
For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”

Output capability: standard
lcc category: MSH

-— o o e

Note to HCT types

The value of additional quiescent supply current (Alcc) for a unit load of 1 is given in the family specifications. To
determine Alcc per input, multiply this value by the unit load coefficient shown in the table below.

Lo S

L [npuT UNIT LOAD COEFFICIENT
Aq 1.50

b E, 1.25

v B, 1.00

+ AC CHARACTERISTICS FOR 74HCT
GND=0V;t,=t=6ns;C, =50pF

Tamb (°C) A TEST CONDITIONS

l 78HCT
» | SYMBOL | PARAMETER UNIT |y | WAVEFORMS
+25 —40to ¥85 | —40to +125 (3)°
min. | typ. | max. | min. | max. | min. | max.

" tend tun p;fﬂ”;"%‘-’-"“ delay 20 |35 44 53 |ns |45 |Figs
I . 2
" ter touy pgpggémn delay 18 |40 50 60 |ns |45 |Fig6

= ¢ ‘n
| |t/ tory | PREP2GRION delay 19 |40 50 60 |ns |45 |Fig7
i ntoYn

tr/ triy | penpit ransition 7 s 19 22 |ns |45 |[Figs6and7

T e

X .

|
} September 1993 6
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Phitips Semiconductors Product specification

3-to-8 line decoder/demultiplexer; inverting 74HC/MHCT138

AC WAVEFORMS

Ay, Eg tHPUT vy '

¥, OUTPUT

{1) HC : Vi =50%; V; = GND to Vgg.

HCT:Vy=13V; V;=GND 03 V. 2253232 mL trum

Fig.6 Waveforms showling the address input (A} and enable input (E3) to output (7,,) propagation delays and
the output transition times.

Y, outeut

7wnn THL

(1) HC :Vy=50%; V|=GND to Vcc.
HCT: Vy=13V;V;=GNDto3 V.

Fig.7 Waveforms showing the enable input (E,) to output (¥,,) propagation delays and the output transition
times.

PACKAGE OUTLINES
See T4HC/HCT/HCU/HCMOS Logic Package Qutlines”,

September 1993 7





