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Anexo A: Medicién del flujo.

Distrito Flujo del Flujo del agua Bomba o Variacion
agua fria (I/'S)  caliente (I/S) tanque porcentual (%)
Ate 0.13 0.14 Ninguno 7.14
Barranco 0.02 0.02 Ninguno 0
Cercado de 0.12 0.11 Tanque 8.33
Lima
Chorrillos 0.11 0.12 Tanque 8.33
Jesus Maria 0.12 0.13 Tanque 7.69
La Molina 0.11 0.11 Ambos 0
La Victoria 0.15 0.15 Tanque 0
Lince 0.05 0.05 Tanque 0
Los Olivos 0.02 0.02 Tanque 0
Magdalena 0.14 0.15 Tanque 6.67
Miraflores 0.12 0.11 Ninguno 8.33
Pueblo libre 0.13 0.15 Tanque 13.33
Puente Piedra 0.03 0.03 Ninguno 0
San Borja 0.15 0.14 Bomba 6.67
San Isidro 0.08 0.07 Tanque 12.5
San Juan 0.03 0.03 Tanque 0
Lurigancho
San Luis 0.13 0.12 Tanque 7.69
San Miguel 0.08 0.08 Tanque 0
Santa Anita 0.16 0.15 Tanque 6.25
Santiago de 0.05 0.05 Ambos 0
Surco
Surquillo 0.04 0.04 Tanque 0
Promedio 4.43
2
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Anexo B: LM35 Datasheet

_&Hurinua! Semiconductor

LM35

Movember 2000

Precision Centigrade Temperature Sensors

General Description

The= L35 serkes are predsion iniegraisd-crul iempsrabore
SEMGONS, Whise culput voilage s Iinearty proportional 1o the
Ceislus (Centigrade) tenperabue. The L3S thus Fas an
advaniage over Inear Empsratue sapsors albrated n
P Eehiin, as the user 1= not requiresd b sublrsct & lage
porestant woilage from = output o obbain convenlent Cent-
grade soaling. The LM3S does nof requine any =xiemal
calieraticn o Timming i prosice bypdcal acouraces of 54590
at room femperabore amd 2300 ower & full -5 o = {15000
Emperaiure Anges. Low oot 1= assured by Teming and
calbration ot e wiaher level. The LM35's 0w ofpat mpsea-
ance, linear ouipat, and precise infeerent calbmabon make
Imterfacing B0 readowt or coebrol Cirtultry especlally sasy. it
can be used Wi singie powesr suppdles, of with phus. and
miress supplies. As i drews only S0 |64 rom = suppiy, R
vy low seif-heating, less @an 019G in sl ae The LM35 s
rated o opersle over & 55 o +150FC =peralure ange,
whiks the LM3SC |s rak=d for 3 —40° b +190°C ange (—10°
with Imperovesd accuracy). The L35 series s avallabie posch-

ap=d In hemetic TO-dE tanskior packages, whie e
LEESE, LM3SCA, and LM3SD ame also availsbie In e
plasic TO-EZ ransisior pyckape. The LM3SD = also sl
able i an SHesd sufaces mourt smal oulline package and &
plasic TO-Z0 pac ke

Features

Callbraied directiy in | Celshus (Cenbprade )
Linear + 1000 miss scaks Sachor

DEAC accuracy guaranbeeabie (at +354C)
Faafed fior full —==* io +150°C range
Eukabie for remobe appdicabions

Low cost dus o wafer-desed rimming
COperales from 4 to 30 volis

Less fraan &0 pA cwment drain

Low sef-heating, 0.05°C in sill ar
Monlim=arity oniy £%4 Bpica

Low Impedance output, 0.1 €2 for 1 el hoesd

Typical Applications

+Ny
¥ T AW
|
L
LM e e 00 B
+

FISURE 1. Baclo Cuntigrads Temparahors fencor
[(=2'C to +160°C)

e

- E

-
COEETS #
Chuomms: ) m <450 b
W g pmad] SO0 s mE o ST
w o 200 oA e 03T
w =5E0 oA e =BT

FIBURE 2. FullFfangs Candigrads Temp=rabans Sancor
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Absolute Maximum Ratings mee= 1m

TC-5Z and TC-Z30 Package,

It Milltarylierocpaoe cpecified cevioes am requirsd, (Saidering, 10 seconds) =
pisacs pontaot the National Semioonductor Sales Offos! 50 Package (Note: 12)
Dictribautors for avallablify and cpaofoatione. Wapor Phase |50 seoonds) HEW
Supply Voitage +35 o -0.3V Infrared (15 seoomds| 20
Oufpet Violage SEV 1o -0V EED Susceptbiity (Mol 11]) 25000
A — mumgmﬂmnx:m.mrm
Slorage Temp. LAAZS, LMESA -SEMC o +150MC
TC-46 Package, =BT by =1 50RC LAEST, LANISI0A, —ARC h =1
TO-92 Package, =B C b =1 50RC AN 05 o -+ 300
30-8 Packspe, =650 o =150MC
TC-220 Packape, —B5C I +150NC
Lead Temp.:
TO~4E Package,
(Soidering, 10 seoomds) IRE
Electrical Characteristics
Mofes 1, &)
LMZEA LG5 A
Paramesder Condiicne Taahed |Cezcigni Tachsd |Cezicigin Lintte
Typheal Lirmik LIk Typdoal Limit Lirmit M)
(Mol 2) | (Nok= 5] (Mobe &) | (Mobe 5)
ALTLUAy T a=t+25' £032 205 £02 =05 b H
[l = | T a==10"C 0.3 £0.3 £1.0 w
T amThiax £0.2 £1.0 02 £4.0 W
T amT 0.2 1.0 Hl& #1.5 b H
Honlnearity T namd=T e T s =018 =026 =0.16 =03 Wz
Pobe =)
Sersor Galn T pami =T = Tpnn +10.0 28, +10.0 +2.8, 1310
(Ayerage Slope) =11 +10.1
Load Reguistion T o=+25'C £0.4 10 =04 10 e et
(Paote 3] D=l =1 ma T - . =0.6 £2.0 £0.5 =20 | mvma
Lire= Regulation T a=+25WC £0.01 £0.05 £0.01 £0.05 ;LT
(1= e WS Lm0 +i02 =01 =002 0.1 A
SalezcEnt Curmend W o=t S, +25RC = &7 EE BT A
i =) W og=+EN 186 131 Bl 114 A
W= #3000, #2300 52 =} 5.2 B8 A
W=DV 106.6 133 B 118 A
Change of AN =3V, =250 o2 1.0 o2 1.0 A
Sulescent Cumrend WS SN (=X Z0 s 20 A
[ = |
Temperabune =038 .5 =038 +5 HAST
CoeMicient of
SulmzcEnt Currenl
Mirimum Tempeare | In crcul of +15 Lyl +1E5 +20 b
Tor Flated Aorurscy Flgure 1, =0
Long Terr ESshilty T =T e BT £0.08 £0.08 w
1000 hours
4
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Typical Performance Characteristics (contnued)

Hodce Woltape

L e e il B Eii BBIE BEEdIl ]
LI T B 1 e L R

im0 =

= gaf 1 EE | IL
i il
- [ -

Applications

The LM con be applied easlly in e same way a5 offer
Imisprated-cicuit tempershene sensors. Hocan be gheed or
cemenied B0 3 surface and s Eempersiune Wil b= wiin
about 0.0M'C of the sarfsce Empemaiune.

This presumes: Tl the amblent air tempersiune b5 aimost the

SAME 35 the surtsce tamperatune; e sir emparathre were
much higher or lower fan the surface fempeabore, the
achusl temperature of the LE3S di= would be at an inberme-
diate fermperaiure bebween the sorface Empeaue and the
alr empeabre. This s eapechlly e for the TO-52 plastic
package, wihene the copper leads are the principal themal
path bo camry heat nio the desice, =0 = Emperabre might
b= closer o the ar f=mpemabore than bo the sarfsoe fempera-
P

To minmee Fis poblem, be sue that the wiing o the
L35, a= & keaves the device, k= heid al the same fempera-
bure s the surface of inberest. The easiest way o do @S 5
by cover up Fese wires @i 3 bead of spoxy which will
Insune et the esds and wires ars all af e same Emper-
hire 3 the suface, and that T LM3S diz's Eemperatbne wil
not be aTecied by e alr bemperabure

Siari-Up Recponcs

LY

1 oF & % 51 Kl

The TO-3E mesinl package can also be soldered b @ metal
SUMSS0E OF pipe without damage. OF course, In Tk case e
V- Emminal of the droul wll be grousded Bo that metal
Almathoely, B LM35 can be mounied inside & sealed-=mad
rmeeial fbe, ard can then b= dpped Inio a bath o sonewesd
Inbx a threaded hole In & @k As with any 1, the L3S amd
sCompanying wiring and drculs st be ept nsubbed and
dry, I awoid leakape anad ooemosion. Ths s especialy rus T
he cirout may cperaie at cold lempealures where conden
sabon cam pocur. Frinted-circult coxings and vamishes such
s Humissal and epoywy painks or dps ane ofen used B
nsure thal motsiure cannot comode S LAM3E or s oonmec-
tions.

Thess devices are somebmes soldersd o a small
Ightaeipghnt heat fing, o decrease e thermal e constant
and speeed up the response in Siowh-mowing ar. On e
ofer Fand, & small themal mass ey be added o e
sensor, b ghve the skeadiest readng despibe smal deviaBons

In B Al iETperatre

Temperature Rise of LM35 Due To Self-heating (Thermal Resistance,n )

rid T To-el, T, S o= Tio-ESS
e bt arasl | ke fn e el il 18 fia % el wikll k= fr e el
wnik alaz urd wirk
Sl wr OIS L] SRR e FE i pay 1 -t
beosg mar 1 OECAN 4T CW BICAY TICAN ety et ] Fa
el el =] E g ) BICAN TTCAN
Sriras ol 5T L BT &SN 4ITCAN
FolEmp=s T e
Il b wirdd el Y el

"Vilksfald typs JH | or ™ dmc of 0T shesl bonm, soddesd koo, o mimilee
TS ard 20-8 sdagem phes] ord lesde scddersd o 1 sques of 1T prinksd drull bowrd 'wilh 2 ar ol or mimiler
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Anexo C: UA741 Datasheet

Fl. UA741

GENERAL PURPOSE
SINGLE OPERATIONAL AMPLIFIER

B LARGE INPUT VOLTAGE RANGE

B MO LATCH-UP

B HIGH GAIN q"

B SHORT-CIRCUIT PROTECTION hﬁiﬁ

B NO FREQUENCY COMPENSATION

B REQUIRED D.",':H

B SAME PIN CONFIGURATION AS THE UATDS (FlasSe Fackage]

DESCRIPTION %

The UAT41 5 3 high parformance mangdthic opar-

atonal amplifier constructed on a single sllicon o
chip. | Is Intented for a wide range of analeg apoll- LB
cations. [Plactio Mioropaokage)

B Summing ampifier

| W|tﬂgE Talower ORDER CODE
B Iniegraior Fackage
B Actve fiter Part Humbar | Temperaturs Rargs

M [ E]
The |'I|'y'| gah and wide range DTIZIPEH‘HHQ 'ﬂ]ltﬂg— UATEL] -G, +105YC * -
ES Fﬂ]'ﬂﬂE‘ EI.FIEI'I[H' FIEITIHTI'IEI'IE:E’E- In In1egm1nr. UATETM =5mG, +125MC # &

EI.I'TIFI'I|I'Ig EI'I'I]HI'“EF and gE'l"IE'H| Teedback HF‘FI"['-E— Example : UATIION
tions. The Intemal compsnsation network [GdB/ e o " -~
oawe] Insures stabliity In closed oop circults. IJ-SruIrD:;-rI-I‘l:Iui;ul-:'.ia - misny ovminmbie in Taps & fesl (DT

PIN CONNECTIONS (top view)

U 1 - Offe=tnul 1

1 |8 S Nanmerteg o
2 LT |7 et
s - s oo
4 [ ] 5 B-HM.C.
Hovember 2001 s
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UATA
ELECTRICAL CHARACTERISTICS
Ve = 215V, Tome = +25°C (uniless otherwise specified)
Eymibol Parametsr Min. | Typ. | Mam. unt
Input Offsst Vollage (R, = 10kik] =
Vig Tormiy = #2355 1 5
Tron = Tamb = Trma &
Input Offest Curent o]
li Ty = +235"% z =0
Torin & Tame & Trmx a
Inpui Blas Cument s
lgy Tormey = +25°C i0 100
Toin ™ Tamz %= Trrmx 200
Lange Sigral Yokage Galn (Ve = 210V, Ry = 2KL1) Wi
T 3 =+2E"C
A wert = =p | 2
T'II1 ""'Trl: = Trr-: as
Supply Volkspe Rejecion Ratio (R, 10kL) dE
VR Tormey = +25°C Fi a0
Toin & Tt & Vprgy FiE
Suppty Cument, no koad ks
les Tarmpy = +I5'C 1.7 | zs8
Tonin® Tgmts & Ty 3.3
Inpuf Common Mode YoEage Range W
Yiern Ty = #2575 +12
Toin= Tomts = Ty +12
Common Mode Rejection Rato (R = 10k01) 4B
AR Ty = +35'C T =0
Trin & Tarme: = Tomx T
lgg | Owtput short Clrout Curment 0 = -iq [T
Cuiput Y otsge Swing )
Tarmh = +25°C R = A0kLk 12 14
Vo Ry = 2kLk 10 1z
Trin 5= Tamis & Trrme Ry = i0kL: iz
Ry = Zeik il
SE Sl=w Rabe WVips
Wim 210, Ry = 3K ) = 100pF, urily Gain o.zs s
Rz Tieme TE
b W= 20, R = 2kl G, = 100pF, wnity Galn oL
Crversiaat 5
Kore W= 20mY, Ry = 3k(} &, = 100pF, unity Sain H
R Input Resistanoe 0.3 z [TT4]
sEp Gain Banchw i Prod uct Hz
W= 10mY, By = ZkE) & = 100pF, ¥ =100z 0.7 1
THO Total Harmondc Distorton ia
Tm 1kHZ, A, = 3008, Ay = 26k ¥ =2V, G = 10DF, Ty = +35°C oios
- Equivaient Inpis Molse Yokags v
= T = 1EHEZ, R, = 10061 X3 JHE
2m Phase Margin =0 Degrees
AYr e
7
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& Natiowal
Semiconductor
DAC0800/DACO08B02

General Description

Tha DwC0B00 senes ore monolithio S-bi hnm-pand
curent-outpud diginlHo-analogy converters ([I&C) featuring
satting times of 100 ns. When usad as a mitiphing
., monotonio parformancs over @ 40 1o 1 relarenos our-
rent range & possible. Thae DACOB00 sonos aleo foatures
high complisrca complementany cument outpuls 1o alow
difierantal as of 20 Wpp with simpla resistor
loads. The relerence-to-full-scake curant matching of batter
than =1 L3E diminmas tha need for full-scals trims in mosi
applications, whila the ronlncarities of baer than =0.1%
over lempaniure minimizes systom My acoumulations
Tha noisa immuna inputs will aocapt & varicty of logic kevalks.
The performance and charclanstics of the device ore es-
santaly uncifanged owar tha =4.5V 1o 18V powsr supply
range and power ooreu n at only 33 mW with ==V
supplics is ndapandant of logic input lowals.
The DaCoa00, DaCoens, DACO=00C and DACE02C aa
direct replacemant for the DAC-08, DaCoas, DaC-pal,
and DaC-08H, respectivaly. For single supply oporation,
refier to AM-1525

8-Bit Digital-to-Analog Converters

Septambar 006

Features

» [Fast sotting output ourant:
o [Full scake amor: =1 L2
» Morlinsarty over tempemters: 0 1%

® [Full scake currom dritt 10 ppmC

& High outn complinnoa:  —10W to <18V

s Complemantary curmant cutputs

8 lnierfaca dradly with TTL, CMOE, PMOS and othars
§ £ quadrant wide range muitiphyng copabdty

® 'Wids powsr supply mnga: =45V o =18V

8 Low powsr oorsumpiion: 33 mW ol =gV

o Low cost

100 me

Typical Application

Aggy 10 i Fau

Ordering Information

FIGURE 1. =20 ¥ Output Degital-So-Analog Converier [Note 4)
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Mon- Temparature Ordar Numbars
Lingarity | Ramga [Ta) J Package (Hel] ® M Package (H1cE) * &0 Packnge (MH16A)
=01% FE (0T io+70C DaCosoal ) |DaCoeHd  |Daloscel CH | DaCosHP |DaCosocl CM
=0.15% FS | -55°C 40 +125°C | DACDenil.) DaCo=d
=0.15% FE (0T io+70°C DaCosooll)  |DaCosEQ  |DalosmlCH | DaCostP |DaCosoolCH
* Dwwicas mey be orderad by using @ther crdar numibar.
8
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Absolute Maximum Ratings s 1) Operating Conditions [Nos 1)
e i e, Min  Max  Units
Distribators for availability and spocifications. Tamparatura (T,]
Sepply Vokage (Vv - V) +18¥ or 38V DaGoaoi EE o sdes
Powsr Dissipation (Nota 2) 500 milf igﬂ;’ E: :;E E
Aatwrancs Input Dflarential Volage - e s

(V1410 ¥i5) V- 1o ¥ v o e v
Aaferance: lnput Common-Moda s e = "

Fanga (Vi4, V15] V- i ler (V- = -5V} : - -
Aalerancs: lnput Curmem 5 mé lor (V- = 15V ; M -
Logo Inputs Voo WV phes 38V
Amalog Cumant Cutputs

[W5— = —15 A5 mA
ESD Suscopibdity (Nots 3) TEDV
Sorage Temperaturs -667C fo +150°C
Load Temp. (Soldering, 10 saoonds|

Dualin-Line Packaga (plastic) 260°C

Duabin-Ling Pockaga [cammic) 200°C

Surtace Mounl Package

Vapor Phass (B0 seoonds) HS'C
Infeared (15 scoonds) 220'C

Electrical Characteristics
Tha fdllowing spocifications for Vi = +15V, lpr = 2 méoand Ty % T, = Tygay unkes othersisa specifiod. Cutpat char.
acteristios refer to bothi Loy and o

DAzl !
Symbad Poramsdar Conditions DACosol C DACoapoLC Uit
Min | Typ | Max | Min | Typ | Max
Reaahdion ] ] ] ] B B Bis
Monolonicity | | | | ] ] Bies
Morilincarity £01 019 | %F5
To =% L38, al Bis
Switched 0N or "0FF, 1040 135 ra
k Sghiing Tima Ta=257C
DwCoaoal L re
DeCoaonl C L re
e | Propagaicn Daay Tam25 G
tra Ench Bdt 35 B0 35 &0 re
All Bils Swilched a5 &0 a5 &0 ra
TCley | Full Scala Tempoo +10 | +50 +10 | +50 |ppmfC
Full Scale Cument Change:
Voo E‘?ﬁ;ﬁgn ¥ L5E, Ay, =20 b.lu.b.EI -10 18 | -0 18 W
Tyypécal
[T
ey Full Scala Cusmert Rt4 = A5 = 5000 kit tops | 1om2 | zoo | tos | 100 | 2od | oma
T,=25T
- Full Scala Symmatry (- #0105 | +40 +1 +8 10 pa
. Zorn Scala Curant 0.1 1.0 [E: 20 P
W= _5W o 2.0 2.1 o 20 2.1
ven | Ouipi Cument Bamga | oy 4o e 0 on | 22 | o zo | 4z | ™
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Anexo E: Calculo ADC

Voltaje antes Voltaje Valor Valor
del amplificado Decimal Binario
amplificador (V) (V) tedrico obtenido
0 0 0 0
0.01 0.05 2.55 10
0.02 0.1 5.1 101
0.03 0.15 7.65 111
0.04 0.2 10.2 1010
0.05 0.25 12.75 1100
0.06 0.3 15.3 1111
0.07 0.35 17.85 10001
0.08 0.4 20.4 10100
0.09 0.45 22.95 10110
0.1 0.5 25.5 11001
0.11 0.55 28.05 11100
0.12 0.6 30.6 11110
0.13 0.65 33.15 100001
0.14 0.7 35.7 100011
0.15 0.75 38.25 100110
0.16 0.8 40.8 101000
0.17 0.85 43.35 101011
0.18 0.9 45.9 101101
0.19 0.95 48.45 110000
0.2 1 51 110011
0.21 1.05 53.55 110101
0.22 1.1 56.1 111000
0.23 1.15 58.65 111010
0.24 1.2 61.2 111101
0.25 n’3 63.75 111111
0.26 1.3 66.3 1000010
0.27 1.35 68.85 1000100
0.28 1.4 71.4 1000111
0.29 1.45 73.95 1001001
0.3 15 76.5 1001100
0.31 1.55 79.05 1001111
0.32 1.6 81.6 1010001
0.33 1.65 84.15 1010100
0.34 1.7 86.7 1010110
0.35 1.75 89.25 1011001
0.36 1.8 91.8 1011011
0.37 1.85 94.35 1011110
0.38 1.9 96.9 1100000
0.39 1.95 99.45 1100011

10
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0.4 2 102 1100110
0.41 2.05 104.55 1101000
0.42 2.1 107.1 1101011
0.43 2.15 109.65 1101101
0.44 2.2 112.2 1110000
0.45 2.25 11475 1110010
0.46 2.3 117.3 1110101
0.47 2.35 119.85 1110111
0.48 2.4 122.4 1111010
0.49 2.45 12495 1111100
0.5 2.5 127.5 1111111
0.51 2.55 130.05 10000010
0.52 2.6 132.6 10000100
0.53 2.65 135.15 10000111
0.54 2.7 137.7 10001001
0.55 2.75 140.25 10001100
0.56 2.8 142.8 10001110
0.57 2.85 145.35 10010001
0.58 2.9 1479 10010011
0.59 2.95 150.45 10010110
0.6 3 153 10011001
0.61 3.05 15555 10011011
0.62 3.1 158.1 10011110
0.63 3.15 160.65 10100000
0.64 3.2 163.2 10100011
0.65 3.25 165.75 10100101
0.66 e 168.3 10101000
0.67 3.35 170.85 10101010
0.68 3.4 173.4 10101101
0.69 3.45 175.95 10101111
0.7 e 178.5 10110010
0.71 b5 181.05 10110101
0.72 3.6 183.6 10110111
0.73 3.65 186.15 10111010
0.74 3.7 188.7 10111100
0.75 3.75 191.25 10111111
0.76 3.8 193.8 11000001
0.77 3.85 196.35 11000100
0.78 <) 198.9 11000110
0.79 3.95 201.45 11001001
0.8 4 204 11001100
0.81 4.05 206.55 11001110
0.82 4.1 209.1 11010001
0.83 4.15 211.65 11010011
0.84 4.2 214.2 11010110

11
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0.85 4.25 216.75 11011000
0.86 4.3 219.3 11011011
0.87 4.35 221.85 11011101
0.88 4.4 224.4 11100000
0.89 4.45 226.95 11100010
0.9 4.5 229.5 11100101
0.91 4.55 232.05 11101000
0.92 4.6 234.6 11101010
0.93 4.65 237.15 11101101
0.94 4.7 239.7 11101111
0.95 4.75 242.25 11110010
0.96 4.8 2448 11110100
0.97 4.85 247.35 11110111
0.98 4.9 2499 11111001
0.99 4.95 252.45 11111100

1 5 255 11111111

12
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Anexo F: Atmegal6 Datasheet

Features
« H , Low-powesr atmed™ AVR™ -bit Microcontrodiar

Igh-performancs,

. Aovanced RISC Architscture
— 131 Powerful Instructions — Most Single-clock Cycle Exscution A mEl
—az:smmmmmmmmﬂmm

 p b 16 MY Themugrput 16 M2 — 0
R,
- 512 Bytes EEFROM =hi -
B N on AVR
n-Systom mmﬂggmﬂwmm wit ytes
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Anexo G: Diagramas de flujo

Diagrama N°1: En el programa principal, primero se configuran los puertos,
el LCD y se inicializan las variables. Se pregunta al usuario si desea
configurar o iniciar, luego de lo cual se realiza el proceso escogido y se deja
la ducha abierta hasta que el usuario lo decida.

Diagrama N°2: En la subrutina de configuracion, se dan las instrucciones
para seleccionar la temperatura deseada, se sensan los botones “+”, “-” y se
va variando la temperatura, se verifica que la temperatura deseada se
encuentre dentro del rango establecido, se asigna el porcentaje de apertura
de las valvulas y se guarda la configuracidon escogida cuando se ha

presionado “fin”.

Diagrama N°3: En la subrutina de seleccién, se solicita al usuario que elija
alguno de los usuarios, se lee de la memoria EEPROM la temperatura
asignada al usuario escogido y se asigna el porcentaje de apertura de las

valvulas segun la temperatura.

Diagrama N°4: En la subrutina guardar, se verifica si es la primera vez que
se usa la memoria EEPROM, en tal caso se guarda la temperatura escogida
en el primer espacio de memoria, en caso contrario se revisa un indicador
del numero de usuario, libre en el cual se guarda la temperatura escogida y
se actualiza el indicador, en caso el indicador sea mayor a la cantidad de
usuarios disponibles se espera a que el usuario elija el nUmero de usuario a

reemplazar.

Diagrama N°5: En la subrutina funcién, se desarrolla la ecuaciéon de
correspondencia del flujo del agua fria o caliente en funcion de la
temperatura deseada, para lo cual primero se verifica que se pueda alcanzar
dicha temperatura y se fija la apertura de una de las valvulas al 100% para
determinar la apertura de la otra, segun la temperatura deseada sea mayor o

menor al promedio de las temperaturas en las tuberias.
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Anexo H: Circuitos impresos

Fig. N°1 Disefio del circuito impreso de la alimentacién de la parte de

potencia para los actuadores de valvula

Fig. N°2 Disefio del circuito impreso de la alimentacién de la parte de

control.
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Fig. N°5 Disefio del circuito impreso del Atmegal6y el LCD.
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Anexo J: Cédigo ensamblador

» kkkkkkkkkkkkkkkkhkkkkkhhkkhkkkhkkkkkhkkkhkkkkkkhkkkkhkkk
]

; BASIC .ASM template file for AVr

= kkkkkkkkkkkkkkkkkhkkhhhkhkhhkkkkkkkkkhhhhhhhhrhhdkkkixxkx

include "C:\WMLAB\include\m16def.inc"

.def Rf=r22
.def Rc=r25
.def Lcd _dato =rl7
.dseg
.org $060
Temperatura: .byte 1
Presiono: .byte 1
Verificar: .byte 1
Cont_lee: .byte 1
Cantguardada: .byte 1
Cont_escribe: .byte 1
VadcO: .byte 1
Vadch: .byte 1
Tfria: .byte 1
Tcaliente: .byte 1
Ffria: .byte 1
Fcaliente: .byte 1
Var2: .byte 1
Varl: .byte 1
Verificador: .byte 1
.cseg
reset:

rimp start
= kkkkkkkhhkkkkhhkkkhkkkhhkkkhhkhkkkhhkhkkkhhkhkkkhkhkkkkhkhkkkkhkkkx
;

; PROGRAMA PRINCIPAL
;******************************************************
start:

Idi r16, high(ramend)

out sph, r16

Idi r16, low(ramend)

out spl, r16

rcall conf_port

rcall ini_LCD

rcall ini_variables
inicio:

clrrl6

out portd,rl6

rcall mensaje_1

rcall r_1s

rcall r_1s

rcall mensaje_2
ini:

rcall leyendo

Ids r16, presiono

cpirl6,2

breq caso_seleccion

cpirl6,1

breq caso_configuracion

rjmp ini
caso_configuracion:

rcall configuracion

rcall r_1s

rimp fin_principall
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caso_seleccion:

rcall seleccion

rcall funcion
fin_principall:

rcall mensaje_6
fin_principal2:

rcall leyendo

Ids r16,presiono

cpirl6,3

breq fin_principal3

rjmp fin_principal2
fin_principal3:

rcallr_1s

rcallr_1s

rjmp start

= kkkkkkkkkkkkkkkkhkkkkkkkkkhkkkhkkkkkkhkkkhkkkkkkhkkkkhkkk
’

; FUNCION QUE LEE QUE ENTRADA HA SIDO PRESIONADA
;******************************************************
leyendo:

push r16

push r18

inrl6, sreg

push r16

push r19

clrrl9
inileyendo:

shic pina,7

rjmp otrol

rjmp pin_mas
otrol:

shic pina,6

rjmp otro2

rjmp pin_menos
otro2:

sbic pinc,7

rjmp otro3

rimp pin_fin
otro3:

shic pina,1

rjmp otro4

rjmp pin_usul
otro4:

shic pina,2

rjmp otro5

rjmp pin_usu2
otro5:

shic pina,3

rjmp otro6

rjmp pin_usu3
otro6:

sbic pina,4

rjmp inileyendo

rjmp pin_usu4
pin_mas:

inc rl9

cpi r19,200

breq ini_pin_mas

rjimp pin_mas
ini_pin_mas:

shis pina,7
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rjmp ini_pin_mas

Idi r16,1

sts presiono,r16

rimp finleyendol
pin_menos:

inc r19

cpi r19,200

breq ini_pin_menos

rjmp pin_menos
ini_pin_menos:

shis pina,6

rjmp ini_pin_menos

Idi r16,2

sts presiono,r16

rimp finleyendol
pin_fin:

inc r19

cpi r19,200

breq ini_pin_fin

rimp pin_fin
ini_pin_fin:

shis pinc,7

rimp ini_pin_fin

Idi r16,3

sts presiono,r16

rjmp finleyendol
pin_usul:

inc r19

cpi r19,200

breq ini_pin_usul

rjmp pin_usul
ini_pin_usul:

shis pina,1

rjmp ini_pin_usul

Idi r16,4

sts presiono,r16

rjmp finleyendol1
pin_usu2:

inc rl9

cpi r19,200

breq ini_pin_usu2

rjmp pin_usu2
ini_pin_usu2:

shis pina,2

rjimp ini_pin_usu2

Idi r16,5

sts presiono,r16

rjimp finleyendol1
pin_usu3:

inc rl9

cpi r19,200

breq ini_pin_usu3

rjmp pin_usu3
ini_pin_usu3:

shis pina,3

rjmp ini_pin_usu3

Idi r16,6

sts presiono,r16

rjimp finleyendol1
pin_usu4:
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inc r19
cpi r19,200

breq ini_pin_usu4

rjimp pin_usu4
ini_pin_usu4:

shis pina,4

rimp ini_pin_usu4

Idi r16,7

sts presiono,r16

rjmp finleyendol1
finleyendol:

clrr19
finleyendo2:

inc r19

cpi r19,200

breq finleyendo3

rimp finleyendo2
finleyendo3:

pop r19

pop rl16

out sreg, r16

pop r18

pop rl6

ret

» kkkkkkkkkkkkkkkkhkkkkkhkkkhkkkhkkkkkkhkkkkhkkkkkkhkkkkhkkk
1

; CONFIGURACION DE PUERTOS
; kkkkkkkkkkkkkhkkkkkhkhkkkkhkhkkkkhkkhkkkkhkhkhkkkkhkkhkkkkhkkkkkhkkkkkkkk
conf_port:
Idi r16, 0b01111111
out DDRC, r16 ;Puerto C: Salidas pines de control RS= PC0O, RW= PC1, E=
PC6, Entrada PC7= Fin
Idi r16, 0b11111111

out DDRB, r16 ; Puerto B: Salida de datos al LCD
Idirl6, Ob11111111
out DDRD, r16 ; Puerto D: Salida a los convertidores D/A, bits 7-4= Valvula fria,

bits 3-0= Valvula caliente

Idi r16, ObO0000000

out DDRA, r16 : Puerto A: Entradas PA1= Usuariol, PA2= Usuario2,
PA3=Usuario3, PA4= Usuario4

Idi rl6, Ob11111111

out porta, r16 ;PAO= Sensor agua fria, PA5= Sensor agua caliente, PA6=
Aumentar, PA7= Disminuir

Idi r16, Ob10000000

out portc, r16

ret

= kkkkkkkkkkkkkkkkkhkkkhhhkhhkkkkkkkkhkkhhhhhhhhrhhrrxhrixxkx

: INICIALIZACION DE LAS VARIABLES
; *kkkkkkhkkkkkkhkkkkkhkkkkkkhkkkkhkkkkhkhkkhkkhkkhkhkkhkkhkhkhkkhkkhkkhkkhikx
ini_variables:

clrrl6

sts Verificar, r16

sts Cont_lee, r16

sts Cantguardada, r16

sts Cont_escribe, r16

sts varl, r16

sts Var2, r16

sts Ffria,rl6

sts Fcaliente,rl6

sts Presiono, r16

clr Rf
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clr Rc
Idi r16,24
sts Temperatura, r16
ret

= kkkkkkkkkkkkkkkkkhkkkhhkhkhhkkkkkkkkkhhhhhhhhrhhrkkrixxkx

; CONFIGURACION LCD
;******************************************************
ini_LCD:
Idi r17, 0Ob00111100
rcall envia_ir
rcallr_15u
Idi r17, Ob00001111
rcall envia_ir
rcallr_15u
Idi r17, 0bO0000001
rcall envia_ir
rcall r_15u
Idi r17, 0b00000110
rcall envia_ir
ret

= kkkkkkkkkkkkkkkhkkhkhkhkhhkhkhkhkkkkkkkkkhkhkhhhhhhhhhhkhkkkxxxkx
)

; MENSAJES AL LCD
;******************************************************
mensaje_24:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje24*2)
Idi ZL, LOW(mensaje24*2)
rcall envia_msj
ret
mensaje_28:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje28*2)
Idi ZL, LOW(mensaje28*2)
rcall envia_msj
ret
mensaje_32:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje32*2)
Idi ZL, LOW(mensaje32*2)
rcall envia_msj
ret
mensaje_36:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje36*2)
Idi ZL, LOW(mensaje36*2)
rcall envia_msj
ret
mensaje_40:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje40*2)
Idi ZL, LOW(mensaje40*2)
rcall envia_msj
ret
mensaje_44:
rcall clr_LCD
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rcall r_50ms
Idi ZH, HIGH(mensaje44*2)
Idi ZL, LOW(mensaje44*2)
rcall envia_msj
ret

mensaje_48:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje48*2)
Idi ZL, LOW(mensaje48+*2)
rcall envia_msj
ret

mensaje_1:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensajel*2)
Idi ZL, LOW(mensajel*2)
rcall envia_msj
ret

mensaje_2:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje2*2)
Idi ZL, LOW(mensaje2*2)
rcall envia_msj
ret

mensaje_3:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje3*2)
Idi ZL, LOW(mensaje3*2)
rcall envia_msj
ret

mensaje_4:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje4*2)
Idi ZL, LOW(mensaje4*2)
rcall envia_msj
ret

mensaje_b5:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje5*2)
Idi ZL, LOW(mensaje5*2)
rcall envia_msj
ret

mensaje_6:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje6*2)
Idi ZL, LOW(mensaje6*2)
rcall envia_msj
ret

mensaje_7:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje7*2)
Idi ZL, LOW(mensaje7*2)
rcall envia_msj
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ret
mensaje_8:
rcall clr_LCD
rcall r_50ms

Idi ZH, HIGH(mensaje8*2)
Idi ZL, LOW(mensaje8*2)
rcall envia_msj
ret

mensaje_9:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje9*2)
Idi ZL, LOW(mensaje9*2)
rcall envia_msj
ret

mensaje_10:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensajel10*2)
Idi ZL, LOW(mensajel0*2)
rcall envia_msj
ret

mensaje_11:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensajel1*2)
Idi ZL, LOW(mensajell*2)
rcall envia_msj
ret

mensaje_12:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje12*2)
Idi ZL, LOW(mensaje12*2)
rcall envia_msj
ret

mensaje_13:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje13*2)
Idi ZL, LOW(mensajel3*2)
rcall envia_msj
ret

mensaje_14:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje14*2)
Idi ZL, LOW(mensaje14*2)
rcall envia_msj
ret

mensaje_15:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje15*2)
Idi ZL, LOW(mensaje15*2)
rcall envia_msj
ret

mensaje_16:
rcall clr_LCD
rcall r_50ms
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Idi ZH, HIGH(mensaje16*2)
Idi ZL, LOW(mensaje16*2)
rcall envia_msj
ret
mensaje_17:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensajel7*2)
Idi ZL, LOW(mensajel7*2)
rcall envia_msj
ret
mensaje_18:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje18*2)
Idi ZL, LOW(mensajel8*2)
rcall envia_msj
ret
mensaje_19:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje19*2)
Idi ZL, LOW(mensaje19*2)
rcall envia_msj
ret
mensaje_20:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje20*2)
Idi ZL, LOW(mensaje20*2)
rcall envia_msj
ret
mensaje_21:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje21*2)
Idi ZL, LOW(mensaje21*2)
rcall envia_msj
ret
mensaje_22:
rcall clr_LCD
rcall r_50ms
Idi ZH, HIGH(mensaje22*2)
Idi ZL, LOW(mensaje22*2)
rcall envia_msj
ret
; *kkkkkkhkkhkkkkhkkkkkhkkkkkkhkkhkkhkkkhkhkkhkkhkkhkhkkhkhkhkhkkhkkhkhkhikx
; ENVIA INSTRUCCION AL LCD
; ENTRADA: R17= DATO DEL LCD, PC0= RS, PC1=RW, PC6=E
; kkkkkkkkkkkkkkhkkkkkkkkkkkkhhhhhhkhkkkkkkkkkkhhhhhhhhkx
envia_ir:
cbi portc,0
cbi portc,1
cbi portc,6
nop
shi portc,6
nop
out portb,r17
rcall r_15u
cbi portc,6
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nop
ret

= kkkkkkkkkkkkkkkkhkhkhhhhkkkhkkkkkkkkhhhhhhhhhrkkkkkkkkkik

; ENVIA DATO AL LCD
; ENTRADA: R17= DATO DEL LCD, PC0= RS, PC1=RW, PC6=E
;*******************************************************
envia_dr:

cbi portc,0

cbi portc,1

cbi portc,6

nop

sbi portc,6

nop

sbi portc,0

nop

out portb,rl7

rcall r_15u

cbi portc,6

cbi portc,0

nop

ret
;******************************************************
; ENVIA MSJ AL LCD
: ENTRADA: DIRECCION DEL MENSAJE A MOSTRAR
;******************************************************
envia_msj:

Ipm rl7, Z+

cpirl7z,™

breqg sec_line

cpirl7,0

breg end_envia_msj

rcall envia_dr

rjmp envia_msj
sec_line:

Idi r17, Ob11000000

rcall envia_ir

rjmp envia_msj
end_envia_ms;j:

ret
;******************************************************
; LIMPIA LCD
; COLOCA PUNTERO AL INICIO DE PANTALLA
;******************************************************
clr_lcd:

push r16

inrl6, sreg

push r16

Idi r17,$01

rcall envia_ir

pop r16

out sreg, r16

pop rl6

ret

= kkkkkkkkkkkkkkkkkkkkkkkhkkkkhkkkhkhkkkkhkkkhkhkkkkkkhkkkkhkkk
]

; RETARDO 15us
;******************************************************
r_15u:

nop

nop

nop
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nop
nop
nop
nop
nop
nop
nop
ret

» kkkkkkkkkkkkkkkkhkkkkkhhkkhkkhhkkkkkkhkkkhkkkkkhkkkkhkkk
]

; RETARDO 50ms
;******************************************************
r_50ms:

push r16

inrle, sreg

push r16

push r1l8

Idi r18,60
lazo0_r_50ms:

Idi r16,$FF
lazol _r_50ms:

dec r16

brne lazol r 50ms

dec r18

brne lazoO_r_50ms

pop r18

pop rl16

out sreg, r16

pop r16

ret

= kkkkkkkkkkkkkkkkkkkkkkkhkkkhkkkkhkkhkkkkhkkkkhkkkkkkhkkkkhkkk
’

; RETARDO 1s

o kkkkkkkkkkkkkkkhkkhkhkhkhhhkkkkkkkkkkkkhkhkhhhhhhhrhrrkkrixxkx
)

r_1s:

push r16

inrl6, sreg

push r16

push r18

push r19

Idi r19,6
lazo2_r_1s:

Idi r18,$FF
lazoO _r_1s:

Idi r16,$FF
lazol_r_1s:

dec r16

brne lazol r_1s

dec r18

brne lazo0_r_1s

dec r19

brne lazo2_r_1s

pop rl19

pop rl18

pop rl6

out sreg, r16

pop rl6

ret

= kkkkkkkkkkkkkkkkkkkhhhhkhhkkhkkkkkkkhkhhhhhhhrhhrrhrrkrkkkkhkkhhhhix
)

; SUBRUTINA QUE GUARDA LA TEMPERATURA DESEADA

« kkkkkkkkkkkkhkkkkhkkhkhkkhkkkkhkkhkkkkhkkkkhkhkkhkkhkkhkhkhhkhkhkhhkhhkhkhkkhkhkhkikkikx
1
guardar:
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push r20

push r16

inrl6, sreg

push r16

Idi r16,5

sts cont_lee, r16
rcall Verifica_ EEPROM
Ids r16, verificar
cpirl6, 0
breq guardal

sigue:
rcall leeEEPROM
sts cantguardada,r20
Ids r16,cantguardada
cpirls, 1
breq guarda2
cpirle, 2
breq guarda3
cpirle, 3
breq guarda4d
rcall mensaje_21
rcall r_1s
rcall r_1s
rcall mensaje_22
rcall r_1s
rcallr_1s

ini EEPROM_leyendo:
rcall leyendo
Ids r16,presiono
cpirle, 4
breq guardal
cpirl6, 5
breq guarda2
cpirl6, 6
breqg guarda3
cpirle, 7
breq guarda4
rimp ini_ EEPROM_leyendo

guardal:
Idi r16,1
sts cont_escribe,rl6
Ids r24, temperatura
rcall grabaEEPROM
rcall mensaje_12
rjmp sall

guarda2:
Idi r16,2
sts cont_escribe,rl6
Ids r24, temperatura
rcall grabaEEPROM
rcall mensaje_13
rjmp sall

guarda3:
Idi r16,3
sts cont_escribe,rl6
Ids r24, temperatura
rcall grabaEEPROM
rcall mensaje_14
rjmp sall

guardad:
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Idi r16,4

sts cont_escribe,rl6

Ids r24, temperatura

rcall grabaEEPROM

rcall mensaje_15
sall:

Idi r16,5

sts cont_escribe,rl6

Ids r16,cantguardada

inc rl6

sts cantguardada,r16

mov r24,r16

rcall grabaEEPROM

pop rl6

out sreg, r16

pop r16

pop r20

ret
; *kkkkkkkkkkkkkkkkkkkkkkkkkhkhkkhkkkkkkkkkkkkkkhkhkhkkkhkkkkkkkkkkkkkkkx
; SUBRUTINA QUE GRABA EN EEPROM
; ENTRADA: R24= DATO A SER GUARDADO EN EEPROM
: YH-YL: DIRECCION DONDE SE GUARDA EL RESULTADO
; *kkkkkkkkkkkkkhkkkkkkkkkkkkhhhhhhkhkkkkkkkkkkkhhhhhhhhkkkkkkkkkrrkk
grabaEEPROM:

push r16

in rl6, sreg

push r16

push r24

Idi yh, high(0)

Idi yl, low (0)
sumal:

Ids r16, cont_escribe

cpirl6, 1

breq sumal_1

rjmp suma2
sumal_1:

rjimp finsuma
sumaz:

Ids r16, cont_escribe

cpirle, 2

breq suma2_1

rjmp suma3
suma2_1:
adiw YL,1

rjimp finsuma
suma3:

Ids r16, cont_escribe

cpirl6, 3

breqg suma3_1

rjmp suma4
suma3_1:
adiw YL,2

rimp finsuma
sumad:

Ids r16, cont_escribe

cpirl6, 4

breq suma4_1

rjmp sumab
sumad_1:

adiw YL,3
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rimp finsuma
sumabs:

Ids r16, cont_escribe

cpirl6, 5

breq suma5_1

rimp finsuma
sumab5_1:

adiw YL,4

rjimp finsuma
finsuma:

out EEArH,YH

out EEArL,YL

out EEDr,r24

sbi EECr,EEMWE

sbi EECr,EEWE
Espera:

shic EECr,EEWE

rimp Espera

pop r24

pop r16

out sreg, r16

pop rl6

ret

» kkkkkkkkkkkkkkkkhkkkkkhhkkkhkkkhkhkkkkhkkhhkkkhkkkhhkkkhkkkkhkkkkkkhkkkk
H

; SUBRUTINA QUE LEE EEPROM POR PRIMERA VEZ
;*****************************************************************
leeEEPROML1.:

out EEArH,YH

out EEArL,YL

sbi EECr,EErE

in r20,EEDr
Esperal:

sbic EECr,EErE

rjmp Esperal

ret

= kkkkkkkkkkkkkkkhkkkkhkhhhkhkhhkhkkkkkhkkhhkhhhhhhhhrhhhrhrkrkkrkkkrhhkhhhhix

; SUBRUTINA QUE LEE EEPROM
;*****************************************************************
leeEEPROM:

Idi yh, high(0)

[di yl, low (0)
elijel:

Ids r16, cont_lee

cpirl6, 1

breq elijel_1

rjmp elije2
elijel_1:

rimp elije
elije2:

Ids r16, cont_lee

cpirle, 2

breq elije2_1

rimp elije3
elije2_1:

adiw YL,1

rjmp elije
elije3:

Ids r16, cont_lee

cpirl6, 3

breq elije3_1

39

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




\‘\WNM%

S+ fl_% | NIVERSIDAD
TESIS PUCP % UNIVERSID

DEL PERU

rimp elije4
elije3_1:
adiw YL,2
rimp elije
elije4:
Ids r16, cont_lee
cpirl6, 4
breq elije4_1
rjimp elijeb
elijed_1:
adiw YL,3
rjimp elije
elijes:
Ids r16, cont_lee
cpirl6, 5
breq elije5_1
rimp elijel
elije5_1:
adiw YL,4
elije:
out EEArH,YH
out EEArL,YL
sbi EECr,EErE
in r20,EEDr
Esperal_1:
shic EECr,EErE
rjmp Esperal_1
ret

= kkkkkkkkkkkkkkkkkkkkkkkhkkkkhkkkhkkhkkkhkkkkhkkkkkkhhkkhkkkkhkkkkkkhkkkk
’

; SUBRUTINA QUE CONFIGURA LA TEMPERATURA PARA CADA USUARIO
;*****************************************************************
configuracion:

push r16

inrl6, sreg

push rl16

rcall mensaje_3

rcall r_1s

rcallr_1s

rcall mensaje_4

rcallr_1s

rcallr_1s

rimp ini_cen24
inierrorl:

rcall mensaje_9

rcall r_1s

rcall r_1s

rjmp ini_cen24
finconfigura24:

rimp finconfigura
ini_cen24:

Idi r16,24

sts temperatura,rl6

rcall funcion

rcall mensaje_24
inicen24:

rcall leyendo

Ids r16, presiono

cpirle, 2

breq inierrorl

cpirls, 1
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breq ini_cen28

cpirl6, 3

breq finconfigura24

rjmp inicen24
finconfigura28:

rimp finconfigura
ini_cen28:

Idi r16,28

sts temperatura,rl6

rcall funcion

rcall mensaje_28
inicen28:

rcall leyendo

Ids r16, presiono

cpirle, 2

breq ini_cen24

cpirle, 1

breq ini_cen32

cpirle, 3

breq finconfigura28

rjmp inicen28
finconfigura32:

rjmp finconfigura
ini_cen32:

Idi r16,32

sts temperatura,rl6

rcall funcion

rcall mensaje_32
inicen32:

rcall leyendo

Ids r16, presiono

cpirle, 2

breq ini_cen28

cpirl6, 1

breq ini_cen36

cpirl6, 3

breq finconfigura32

rjmp inicen32
finconfigura36:

rimp finconfigura
ini_cen36:

Idi r16,36

sts temperatura,rl6

rcall funcion

rcall mensaje_36
inicen36:

rcall leyendo

Ids r16, presiono

cpirle, 2

breq ini_cen32

cpirl6, 1

breq ini_cen40

cpirl6, 3

breq finconfigura36

rjmp inicen36
finconfigura40:

rjmp finconfigura
ini_cen40:

Idi r16,40
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sts temperatura,rl6
rcall funcion
rcall mensaje_40

inicen40:

rcall leyendo

Ids r16, presiono
cpirle, 2

breq ini_cen36
cpirle, 1

breq ini_cen44
cpirl6, 3

breq finconfigura40
rjmp inicen40

finconfigura44:

rimp finconfigura

ini_cen44:.

Idi r16,44

sts temperatura,rl6
rcall funcion

rcall mensaje_44

inicen44:

rcall leyendo

Ids r16, presiono
cpirle, 2

breq ini_cen40
cpirle, 1

breq ini_cen48
cpirle, 3

breq finconfigura44
rimp inicen44

finconfigura48:

rjmp finconfigura

ini_cen48:

Idi r16,48

sts temperatura,rl6
rcall funcion

rcall mensaje_48

inicen48:

rcall leyendo

Ids r16, presiono
cpirle, 2

breq ini_cen44
cpirl6, 1

breq inierror2
cpirl6, 3

breq finconfigura48
rjmp inicen48

inierror2:

rcall mensaje_10
rcallr_1s
rcallr_1s

rjmp ini_cen48

finconfigura:

rcall mensaje_7
rcall r_1s

rcall r_1s

rcall guardar
rcall r_1s

rcall r_1s

pop rl6
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out sreg, r16
pop rl6
ret

= kkkkkkkkkkkkkkkkkkkkhhhhkhhkkkkkkkkkhkhhhhhhhhhhdkhkrkkkrkhkkhkhkhhhhix

; SUBRUTINA QUE SELECCIONA LA TEMPERATURA DESEADA
;*****************************************************************
seleccion:

push r16

inrle, sreg

push rl6

rcall Verifica_ EEPROM

Ids r16,verificar

cpirle, 0

breg nopuede

rcall mensaje_8

rcallr_1s

rimp eleccl
nopuede:

rcall mensaje_16

rcallr_1s

rcall r_1s

rcall configuracion

rjmp sal2
eleccl:

Idi r16,5

sts cont_lee,rl6

rcall leeEEPROM

sts cantguardada,r20
inieleccl:

rcall leyendo

Ids r16,presiono

cpirl6,4

breq obtienel

cpi r16,5

breq obtiene2

Ccpi rl16,6

breq obtiene3

cpirle,7

breq obtiene4

rimp eleccl
obtienel:

Ids r16,cantguardada

cpirl6,1

brlo inieleccl

Idi r16,1

sts cont_lee,rl6

rcall leeEEPROM

sts temperatura, r20

rjmp sal2
obtiene2:

Ids r16,cantguardada

cpirl6,2

brlo inieleccl

Idi r16,2

sts cont_lee, r16

rcall leeEEPROM

sts temperatura, r20

rjmp sal2
obtiene3:

Ids r16,cantguardada
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cpirl6,3
brlo inieleccl
Idi r16,3

sts cont_lee, r16
rcall leeEEPROM
sts temperatura, r20
rimp sal2
obtiene4:
Ids r16,cantguardada
cpirle,4
brlo inieleccl
Idi r16,4
sts cont_lee,rl6
rcall leeEEPROM
sts temperatura, r20
sal2:
pop rl16
out sreqg, r16
pop r16
ret

= kkkkkkkkkkkkkkkkkkhkhkhhkhkhkhhkhkkkkkkkhhkhkhhhhhhhhhhhkhkkkrkhkrhkhkhhhhix
)

; SUBRUTINA QUE VERIFICA SI ES LA PRIMERA VEZ DEL FUNCIONAMIENTO
; *kkkkkkkkkkkkkhkkkkkkkkkkkkhhhhhhkhkkkkkkkkkkkhhhhhhhhkkkkkkkkkrrkk
Verifica_ EEPROM:

Idi yh, high(0)

[di yl, low (0)

rcall leeEEPROM1

cpi r20,$FF

breq verificar_1

rimp verificar_0
verificar_1:

Idi r16, O

sts verificar,r16

rimp finVerifica_ EEPROM
verificar_0:

Idi r16,1

sts verificar,r16

rimp finVerifica_ EEPROM
finVerifica_ EEPROM:

ret
; kkkkkkkkkkkkkkkkkkkkkkkkhkhkkkkkkkkkkkkkhkhkhkhkhkhkhkkkkkkkkkkkkkkkkkhkhkhkkkkx
; SUBRUTINA QUE REALIZA LA FUNCION DE CORRESPONDENCIA: TEMPERATURA-
!iI;*L:;J*?************************************************************
funcion:

push r16

inrl6, sreg

push rl6

push r17

push r18

rcall re_temp

rcall verifica_temp

Ids r16, verificador

cpirle, 2

breq Esperando

rjmp sin_esperar
esperando:

rcall mensaje_19

rcall r_1s

rcall r_1s
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rimp fin4

sin_esperar:

Ids r16,temperatura
sts varl,rl6

Idi r16, 24

sts Tfria, r16

Idi r16, 60

sts Tcaliente, r16
Ids r16,Tfria

Ids r17,Tcaliente
Ids r18,temperatura
cp rl8,ri6

breq casoespl

cp r18,r17

breq casoesp2
rimp ok

casoespl:

Idi r16,10

sts Ffria,rl6

Idi r16,0

sts Fcaliente,r16
rjimp fin3

casoesp2:

ok:

impar:

Idi r16,10

sts Fcaliente,r16
Idi r16,0

sts Ffria,rl6
rimp fin3

Ids r17,temperatura
sts varl,rl7

Ids r16,Tcaliente
sts var2,rl6

sub rl6,r17

sts Tcaliente,r16
Ids r16,temperatura
Ids r17,tfria

sub rl6,r17

sts temperatura, r16
Ids r16,tfria

Ids r17,var2

add r16, r17

ror r16

brcs impar

rjmp compara

Idirl7, 1
add r16, r17
rjmp compara

compara:

lds r17, varl
sub rl6, r17
brsh mmenor
brlo mmayor

mmenor:

Idi r17,10

Ids r16, temperatura
mul r16,r17

sts temperatura,rO
rcall divideTf
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rimp finl
mmayor:

Idi r17,10

Ids r16,tcaliente

mul r16, r17

sts tcaliente,r0

rcall divideTc

rimp finl
finl:

cpi rf, 10

brsh fijo101

sts Ffria,rf

rimp fin2
fijo101:

Idi r16,10

sts Ffria,rlé

rimp fin2
fin2:

cpirc, 10

brsh fijo102

sts Fcaliente,rc

rjimp fin3
fijo102:

Idi r16,10

sts Fcaliente,rl6
fin3:

rcall asignasalida

Ids r16,varl

sts temperatura,rl6
fin4:

pop rl8

pop r17

pop r16

out sreg, r16

pop rl6

ret

= kkkkkkkkkkkkkkkhkkkkhkhhhkhkhhhkkkkkkkhkkhkhhhhhhhhhhhkhrkrkkhkkkrhhkhhhhix

; SUBRUTINA QUE ASIGNA LA APERTURA DE LAS VALVULAS
;*****************************************************************
asignasalida:

push r16

in rl6, sreg

push rl6

push r17

push r18

Ids r16, Ffria

rcall asigna

Isl r16

Isl r16

Isl r16

Isl r16

andi rl6, 0b11110000

mov rl7,r16

Ids r16, Fcaliente

rcall asigna

andi r16, 0b00001111

add r17,r16

out portd, r17

pop rl18

pop r17
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pop rl6
out sreg, r16
pop r16
ret

= kkkkkkkkkkkkkkkkkkkhhhhkkhhkkkkkkkkkhhhhhhhhhhhhkkrrkrkkkkkhhhhix

; SUBRUTINA QUE ASIGNA LA APERTURA DE LAS VALVULAS
asigna:

cpirle, 0

breq abre0

cpirle, 1

breq abrel

cpirle, 2

breq abre2

cpirl6, 3

breq abre3

cpirle, 4

breq abre4

cpirle, 5

breq abre5

cpi rl6, 6

breq abre6

cpirle, 7

breq abre7

cpirle6, 8

breq abre8

cpirle, 9

breq abre9

cpirle, 10

breq abre10

rjmp asigna
abre0:

Idi r16,0b00000000

rjmp salcaso
abrel:

Idi r16,0b00000001

rjmp salcaso
abre2:

Idi r16,0b00000011

rjmp salcaso
abre3:

Idi r16,0b00000100

rjmp salcaso
abre4:

Idi r16,0b00000110

rjmp salcaso
abreb:

Idi r16,0b00000111

rjmp salcaso
abre6:

Idi r16,0b00001001

rjmp salcaso
abre7:

Idi r16,0b00001010

rjmp salcaso
abre8:

Idi r16,0b00001100

rjmp salcaso
abre9:

Idi r16,0b00001101
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rjmp salcaso
abrel0:

Idi r16,0b00001111

rimp salcaso
salcaso:

ret

= kkkkkkkkkkkkkkkkkkkhhhkkkhkkkkkkkkkkhkhhhhhhhhhhdkhkrrkrkhkkhkhkhhhhix

; SUBRUTINA QUE DIVIDE LA TEMP CALIENTE ENTRE LA TEMP DESEADA
;*****************************************************************
divideTc:

push r16

push r17

Ids r16,tcaliente

Ids r17,temperatura

clr rf

clrrc
divideTcl:

sub rl6,r17

brlo finTc

inc rf

Idi rc,10

rjmp divideTcl
finTc:

Isrrl6

add rl7,r16

brsh fintotal2

inc rf
fintotal2:

pop r17

pop rl16

ret

= kkkkkkkkkkkkkkkhkkkkhhhkhkhkhhhkhkkkhkkhkkhkhhhhhhhrhhdkhrrkkrkkkrhhkhhhhix

; SUBRUTINA QUE DIVIDE LA TEMP DESEADA ENTRE LA TEMP CALIENTE
;*****************************************************************
divideTf:

push r16

push r17

clrrc

clr rf

Ids r16,temperatura

Ids r17,Tcaliente
divideTf1:

sub rl16,r17

brlo finTf

incrc

Idi rf,10

rjmp divideTf1
finTf:

Isrrl7

add r16,r17

brsh fintotall

incrc
fintotall:

pop r17

pop rl6

ret

= kkkkkkkkkkkkkkkkkkkhhhhkhhkkhkkkkkkkhkhhhhhhhrhhrrhrrkrkkkkhkkhhhhix
)

; SUBRUTINA QUE RECIBE LA TEMPERATURA

« kkkkkkkkkkkkhkkkkhkkhkhkkhkkkkhkkhkkkkhkkkkhkhkkhkkhkkhkhkhhkhkhkhhkhhkhkhkkhkhkhkikkikx
1
re_temp:
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push r16
push r17
push r18

rcall recibeADCO

rcall recibeADC5

Ids r16,tfria

Idi r17,255

Idi r18,100
iniadcf:

cp rl16,r17

brsh muestraf

subi rl7,2

decrl8

cp rl16,r17

brsh muestraf

subirl7,3

dec rl8

rimp iniadcf
muestraf:

sts tfria,rl8

Ids r16,tcaliente

Idi r17,255

Idi r18,100
iniadcc:

cp rl16,r17

brsh muestrac

subirl7,2

decrl8

cprl6,rl7

brsh muestrac

subirl7,3

decrl8

rjmp iniadcc
muestrac:

sts tcaliente,r18

pop r18

pop r17

pop r16

ret

= kkkkkkkkkkkkkkkkkkkkkkkkkkhkkkhkkhkkkhkkkkhkkkkkkhkhkkkhkkkkkkkkkkhkkkk

; SUBRUTINA QUE VERIFICA LA TEMPERATURA
;*****************************************************************
verifica_temp:

push r20

push r19

push r18

push r17

push r16

Idi r19,0

Idi r20,0

Ids r16,tfria

Ids r17,tcaliente

Ids r18,temperatura

cp rl6,r18

brsh fin_verifica_temp_fria

Idi r19,1
fin_verifica_temp_fria:

cprl7,r18

brsh fin_verifica_temp_caliente

Idi r20,1
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fin_verifica_temp_caliente:
add r19,r20

sts verificador,rl9
pop r16

pop r17

pop rl8

pop r19

pop r20

ret

» kkkkkkkkkkkkkkkkhkkkkkhhkkhkkkhkkhkkkhkkhhkkkkkhkhkkkhkkkkhkkkkkkhkkkk
]

; SUBRUTINA QUE CONFIGURA ADCO
;*****************************************************************
ConfiguraADCO:

push r16

Idi r16, 0b01100000

out ADMUX, r16

Idi r16, 0b11010100

out ADCSr, r16

pop r16

ret

= kkkkkkkkkkkkkkkhkkhkhkhhhkhkhkhhkhkkkkkkkkhkhkhkhhhhhhhhhkhkhkkkkrkhkrhhkhhhhik
)

; SUBRUTINA QUE CONFIGURA ADC5
;*****************************************************************
ConfiguraADCS5:

push r16

Idi r16, 0b01100101

out ADMUX, r16

Idi r16, 0b11010100

out ADCSr, r16

pop r16

ret

= kkkkkkkkkkkkkkkkkkhkhkhhhkhkhhhkhkkkkkhkhkhhhhhhhhhhhrkhkrkrkkrkhkrkhhkhhhhix

; SUBRUTINA QUE LEE Y ALMACENA ADCO
;*****************************************************************
recibeADCO:

push r16

rcall ConfiguraADCO
sigueADCO:

sbis ADCSr,ADIF

rjmp sigueADCO

inrl6, ADCH

sts tfria, r16

cbi ADCSr, 7

pop r16

ret

= kkkkkkkkkkkkkkkkkkkhhhhhhhhkhkkkkkhkkhkhhhhhhhdhhrrhkrrkrkkkrkhkhkhhhhix

; SUBRUTINA QUE LEE Y ALMACENA ADC5
;*****************************************************************
recibeADCS:

push r16

rcall ConfiguraADC5
sigueADCS5:

shis ADCSr,ADIF

rjmp sigueADC5

in r16, ADCH

sts tcaliente, r16

chi ADCSr, 7

pop rl6

ret
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» kkkkkkkkkkkkkkkkhkkkkkhhkkhkkhhkkkkkkhhkkhkhkkkkkkhkkkkhkkk

; MENSAJES
; *kkkkkkkkkkkkhkkkkhkhkhhhhkkhhhkhkhhkhhhhhhhhhhhhkhhhhkhkhiik
Mensajel:

.db "Bienvenido! Elija la",”*","opcion a realizar",0
Mensaje2:

.db "Configurar pulse +",',"Iniciar pulse -",0
Mensaje3:

.db "Pulse + o - hasta la","”',"temperatura deseada",0
Mensaje4:

.db "Pulse fin despues",*',"de configurar",0
Mensaje5:

.db "Seleccione el numero",”,"de usuario”,0
Mensaje6:

.db "Pulse fin para”,”*',"cerrar la ducha",0
Mensaje7:

.db "Guardando...",0
Mensaje8:

.db "Seleccione el N° de",”',"usuario",0
Mensaje9:

.db "No puede seguir",*',"disminuyendo",0
Mensajel0:

.db "No puede seguir",”*","aumentando",0
Mensajel2:

.db "Se ha guardado en el",”*,"usuario 1",0
Mensajel3:

.db "Se ha guardado en el",”*" "usuario 2",0
Mensajel4:

.db "Se ha guardado en el",”*',"usuario 3",0
Mensajel5:

.db "Se ha guardado en el",”*","usuario 4",0
Mensajel6:

.db "Primero debe","*,"configurar",0
Mensajel7:

.db "Apague el equipo",0
Mensajel8:

.db "Apague la terma","™',"temperatura muy alta",0
Mensajel9:

.db "Encienda la terma o","*',"baje la temperatura”,0
Mensaje20:

.db "Esperando...",0
Mensaje21:

.db "Todos los usuarios",”',"estan siendo usados",0
Mensaje22:

.db "Pulse el numero de",*","usuario a reemplazar",0
Mensaje24:

.db "24°C",0
Mensaje28:

.db "28°C",0
Mensaje32:

.db "32°C",0
Mensaje36:

.db "36°C",0
Mensaje40:

.db "40°C",0
Mensajed4:

.db "44°C",0
Mensaje48:

.db "48°C",0
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