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Abstract

This thesis presents the analysis of the thermal conductivity and heat dissipation
in pork due to the electric current flowing between the electrode plates in parallel.
The finite element method with ANSYS Workbench program was used to simulate this
heat transfer problem. In the thermal expension simulation , current flow through the
pork and input voltage got from the experiments are used to calculate thermoelectric
energy, the comparison of voltage sources, 30 V source voltages and a 60 volt pulse
width (50 millisecond pulse widths and a 50 percent duty cycle pulse width) which
are generated by Boot converter circuit and Switching circuit. So the experiments
showed that at the voltage of 30 volts , 40 degree celsius , which the thermal
conductivity is close to 1.39 joule per meteredegree celsius and 60 volts , 50 % Duty
cycle , thermal conductivity is close to 2.65 joule per meteredegree celsius at 60

degree celsius.
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wUsnisiBeundaimdanuainmiae 9a 10u waaes (J,, ) iWisuiisufuridudsnis

Whsuwlamasuainiie 98 10u uaaed a3dlaell J = 4.184 94 fo LAAET AILNIS

ANUIALNTSN 2.16 WAZRINANNITN 2.17

4.1.1 manadaudlaunssiulwihliiuiioanstreeiosainaussiunadnazuanss
AYNITNUTLAULITIAY
yhmsnageusensdeuussiuliiinliuideansfusezinan 300 unft fisesu

wssulih 60 Taad mnuntraiad 50 fiadiunfl uasileniaosay 50 Tnsuansgaungd

Mmudsuly nszualvdn wazusssulni fannsnei 4.1
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M19197 4.1 nsneaeudaunssrulriilieansieunaiiiewsiunadnssuanss 60 Tiad

AMUNIINEd 50 fadiunil AdleAasesas 50

AR
va1 | wssiulndh | nssualid | aaumgd | Addlvidy | el | mcAT
(3) (V) (A) (°c) (W) (°c) (cal)

0 17.9 1.171 28.0 20.9609 0.0 0.0000
10 19.3 1.100 30.0 21.2300 2.0 68.0808
20 18.8 1.185 32.7 22.2780 a.r 159.9899
30 18.6 1.126 35.4 20.9436 7.4 251.8990
40 19.2 1.086 38 20.8512 10.0 340.4040
50 19.6 1.047 40.5 | 205212 | 125 | 4255050
60 19.3 1.033 43.3 19.9369 15.3 520.8181
70 194 1.100 de6.1 21.3400 18.1 616.1312
80 19.5 1.069 48.3 20.8455 20.3 691.0201
90 19.7 1.049 50.7 | 206653 | 227 | 7727171
100 19.6 1.056 52.8 20.6976 24.8 844.2019
110 20.0 1.057 55.1 | 21.1400 | 271 | 922.4948
120 20.4 1.035 57.2 21.114 292 | 993.9797
130 20.9 1.004 59.1 20.9836 31.1 1058.6564
140 20.8 1.021 61.1 21.2368 33.1 1126.7372
150 24 0.977 63.1 20.6147 35.1 1194.8180
160 218 0.961 65.1 20.9498 37.1 1262.8988
170 22.0 0.968 67.0 21.2960 39.0 1327.5756
180 22.1 1.006 69 22.2326 41.0 1395.6564
190 225 0.995 71 22.3875 43.0 1463.7372
200 23.7 0.94 2.7 22.2780 aa.7 1521.6059
210 24.4 0.926 74.5 22.5944 46.5 1582.8786
220 249 0.927 76.2 23.0823 48.2 1640.7473
230 253 0.933 7.7 23.6049 a9.7 1691.8079
240 26.5 0.845 79.3 22.3925 51.3 1746.2725
250 27.1 0.915 80.7 24.7965 52.7 1793.9291
260 28.5 0.896 82.3 25.5360 54.3 1848.3937




A1519% 4.1 (¢i0)
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HARNS
e | wsadulnih | nszualndh | gamgll | ddsladh | eamall | meAT
(3) (V) (A) (°c) (W) (°c) (cal)
270 28.9 0.817 83.6 23.6113 55.6 1892.6462
280 28.8 0.822 85.0 23.6736 57.0 1940.3028
290 30.6 0.863 86.1 26.4078 58.1 1977.7472
300 30.9 0.835 86.4 25.8015 58.4 1987.9594
e : Tviinfeuteuussiuliihliiuideans 9.6 n3u wdsllouussduluidi 7.8 nfy
Pt ()
6000
1000
-1000
mcAT (cal)
Frdsrrr Rl pmdi ey 18 Gy urret e e e dusudlividlsesiErlsmdinuanemio ge u wredt
Ul 4.1 Avduysmadsuuamdssuainmie 9a Wy unaed annstleunssiuiad

neuanss 60 Tad Aundeiad 50 Jadiundl Widuillegns
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M159% 4.2 FudsuszneunismwinmmuUsnsilasulamdsuainviie 9a 1Ju

wAae3 MNNsvegeuloussiuiadnsswansdnuiiieans

A3 A Vet
P, (fdsluiliade) 22.1681 W
Op (@nudeauunnsgiuvesidalniii) 1.6946 w
me (ma@mmmm%fauai’ﬂwazmaﬂLﬁaqﬂsLLasﬁw) 34.0404 cal /°C

£ dl o o ! U dl U !
GD’]ﬂ‘U’eJidﬁIUG\’]i’NVI 4.2 MMSATUIUAINILUITNITURIULUAINAIIUINNNUIY

9a W uaaed (J,,) seaun1si 2.17 Wisuiieuiuaasslaen J = 4.184 9a o LAAD3

exp

[

Taefnanldruaauufiduani lonadnswanasiail

Jop = 3:3454 90 fig WARDI AIANURANATA : Souag 20.04

4.1.2 msnagaudounssiulnialifiuiliegnsseunasirsussaulninssuanss
insneasuleuussdulniliiuiieansidusseziiad 300 Juil Asedu
wsasuliin 30 Wiad Tnouansgungiimuasuly nsvwaliiin wasusenulninuiasuly

LAASRIFITI9T 4.3

A1319% 4.3 nveaeudaunssnulnihliiuillegnsdiewserulniiinssianse 30 Tad

HARTY

et | wssaubnd | nssualwily | aamad | Avdalvidn | aamnil | mcAT
©)) (V) (A) L0 (W) (°C) (cal)
0 30 0.35 25 10.5 0 0.0000
10 30 0.35 28 10.5 3 95.1282
20 30 0.35 33 10.5 8 253.6752
30 30 0.35 39 10.5 14 443.9316
40 30 0.35 44 10.5 19 602.4786
50 30 0.35 45 10.5 20 634.1880
60 30 0.35 51 10.5 26 824.4444
70 30 0.35 53 10.5 28 887.8632
80 30 0.35 56 10.5 31 982.9914
90 30 0.35 58 10.5 33 1046.4102




A1519% 4.3 (si9)

HAR

wan | wseiulid | nssualnih | gamgl | Mdslwdh | aamall | meAT

(3) (V) (A) (°C) (W) (°C) (cal)

100 30 0.30 62 9.0 37 1173.2478
110 30 0.30 65 9.0 40 1268.3760
120 30 0.30 67 9.0 a4z 1331.7948
130 30 0.30 69 9.0 a4 1395.2136
140 30 0.27 71 8.1 46 1458.6324
150 30 0.27 72 8.1 ar 1490.3418
160 30 0.27 71 8.1 46 1458.6324
170 30 0.25 12 7.5 48 1522.0512
180 30 0.25 74 7.5 49 1553.7606
190 30 0.25 76 7% 51 1617.1794
200 30 0.25 T 7.5 52 1648.8888
210 30 0.25 78 7.5 53 1680.5982
220 30 0.20 79 6.0 54 1712.3076
230 30 0.20 80 6.0 55 1744.0170
240 30 0.20 81 6.0 56 1775.7264
250 30 0.15 81 4.5 56 1775.7264
260 30 0.15 81 4.5 56 1775.7264
270 30 0.15 81 4.5 56 1775.7264
280 30 0.15 81 4.5 56 1775.7264
290 30 0.15 31 4.5 56 1775.7264
300 30 0.15 81 4.5 56 1775.7264

29

e« dmtinneuleuusadulninlvduiiieans 8.6 nu nastouwseiulnd 6.5 n3u
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Pt (J)

1800

1600

200 00 600 BOO 1000 200 1400 1600 1B00 2000

mcAT (cal)

FrdadersrdSermclsandiaun iy 98 W weeed Fuwuilivrmful e ruesmdiuamnie g8 du wee

1
3

JUN 4.2 arvuusmsdeundamasnuainmiie 9a 1Wu waaes annnstou

wssaulniihlviduiegnsmeussiulniinszuanss 30 Taad

a13197 4.4 fudsUszneunsauaaiuUsnsiasuulamdsuainuiie ga u

‘ﬂl U Y v dﬂl
wAae3 annsvegeutounssiulnihnszuansdinuilioans

s A e
P, (fasluilade) 7.9100 W
Op (Erudssvunasgruvesidsluih) 2.2604 W
mc (ma@mmmm%auai’%wwzsuaqLﬁaqﬂmamfw) 31.7094 cal /°C

a o Y a [ 1 I~ a
NATNN 4.4 AMUIAAIAILUTNITUATULUAINAIIUIINYIY 98 LU LAaDT

(3o, ) Yoeldaunnsn 2.17 wWiguileuiiumasalaei J = 4.184 34 sle uanes laefiuaily

[

AunauNAldurne Ineleuadnsuanisal

Jop = 1.3364 33 68 UAGDT AANUEANGTA : Touaz 68.06

91nAFIRUINITUABURUAaINEI LN RY 98 1TU wAaed (Jey,) IR

1 a0

wuidn fdrauanainegsesar 20.04 lunisteuuseiuliilvduileansieunasdng

LSIPUNAFNTLLANTI 60 11aRNLARlAase8as 50 wazlun1stauwssnulnidninssuans



31

& a 1 = v

30 1yad dengedisSovay 68.06 ArAuEANaInTAATUSULTawW1INNTtuAwIn
o = ¢ S & .:4' a A = o w = vo & Y
Ailaflanareniinissemesenidogamgiiiugsdu wavidalnihndeulviuilieansily

A = ! 1w d' v ' ) = R R
AN Fadanadar1fwlsn1sAsuLUamasuAINTYIY 34 WU uaaes Tildailivindy

A954

usanulviv (V)

JFIAU N G5)

JUN 4.3 uswiuliiladeiSeuiieusening unasdngliihnssianss 30 Tiad fuieses

AT UNAANTZLENSI 60 1388 ANUNTIINEd 50 TadIun?

szpznalunsdouussdn i @)

Irtfhanedeefuunfuisdnrswsnm 60 Tued sruniadisd 50 Te8%und

et mesi s e s 30 Tel
UM 4.4 nsvualwiedeuSeuiisusening unasingliiinseuanse 30 Tad AuiAIes

AT UNAANTELANSTI 60 11a% AUNIINEAE 50 Jaduni

YNt NsiasunlaswaasssuliiiadswaznszualuiadeAtadlaminduy

LAAIAIIUN 4.3 warun 4.4 Ineimstounssiulnihlviuilegnsmeussiuliihinssuanse
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1%
<~ 4

azuseiulninnason 30 Liad Asi wilunisdeunssiulnilviiuitlognssisinsesaing

LSIAUNAAN TN TIAI8ATNUTEAULTIAY nduTluserulnhgegaagn 20 1aad s 30 1aad

Wit waz Maskiihiainnisdeumenssrunadnssiansaifnasinasnnisnaaau

4.2 msAnsziauduus T linasuly Audnisiharuieu
demanidnuagnisihaufeudeteunssiulwitilitudoans silalasnisiien
nsgualnil usedulniy wazoumgiainnisvaaey wAwIAMIATEA AT UNIULHTY
Aanmanutiliih wazAmdsnuanfeulusuvesga weniduteyateulvveuiun
Tumsutgymnisnszareanuioumeszidouisinluiiodiuud
nsenduvsieuluveuin wagshnisuszanaumnsihanudeuastulusunsudiass
Ansys Workbench a1niiusiassnisnszaeanufeunisludeans lnevinsufusinisii
AnuTeu in1sdnaeseumiannisnsyatgauseudandilndgumgiasainnimedey

WP

4.2.1 m3dnaessevinsgamgiiiuasuly Audinisiinatudeu annstiounseiu
WARNITZUANTIININDITNUTLAVLTIAU
Mnnaneaeudeunsaduluiilisuideansdousediuiindnszuanse 60 Taadk

AUNIeNad 50 adiundl Arwdasnat@n g 1unuliidl (o) Araaimanudaladi
(o) wazAmdsnumiufoulusUvesga (G) wieldlunisuszanministhanudeu (k)

WAAIRINIS19T 4.5

‘sl o v o U ¥
A151991 4.5 N1suIANNSeu ANl LLa3wamuﬂ’nmaﬂugﬂmaqga INANTINAFU

Uouussiuiadnssuanss 60 1aas Aundiad 50 fadiunitlvtuilleans

ANNANU
anwiumu | @01manudl | Ay | anuseulugy | Amsidhanu

1A 815k T nyzualni Y9938 Fou

() (Q#*m) (S/m) (A/m?) (W/m?) (W /m°C)
0 0.3057 3.2709 5855 10480450 45.00

10 0.3509 2.8497 5500 10615000 27.00

20 0.3173 3.1516 5925 11139000 18.20

30 0.3304 3.0269 5630 10471800 12.60

40 0.3536 2.8281 5430 10425600 10.00

50 0.3744 2.6709 5235 10260600 8.30




A1519% 4.5 (o)
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ATNAIY
anndnumu | anmeni | aasuudy | AnRseuluiy | Amistenny
Pl Tl Tt nazua i VBIY8 FoU
(3) (Qxm) (S/m) (A/m?) (W/m*) (W /m°C)
60 0.3737 26762 5165 9968450 6.80
70 0.3527 2.8351 5500 10670000 6.30
80 0.3648 2.7410 5345 10422750 5.60
90 0.3756 2.6624 5245 10332650 5.00
100 0.3712 2.6939 5280 10348800 4.70
110 0.3784 2.6425 5285 10570000 4.40
120 0.3942 2.5368 5175 10557000 4.10
130 0.4163 2.4019 5020 10491800 3.85
140 0.4074 2.4543 5105 10618400 3.65
150 0.4319 2.3152 4885 10307350 3.38
160 0.4537 2.2041 4805 10474900 3.26
170 0.4545 2.2000 4840 10648000 3.17
180 0.4394 2.2760 5030 11116300 3.16
190 0.4523 2.2111 4975 11193750 3.04
200 0.5043 1.9831 4700 11139000 2.92
210 0.5270 1.8975 4630 11297200 2.86
220 0.5372 1.8614 4635 11541150 2.82
230 0.5423 1.8439 4665 11802450 2.80
240 0.6272 1.5943 4225 11196250 2.58
250 0.5923 1.6882 4575 12398250 2.76
260 0.6362 1.5719 4480 12768000 2.79
270 0.7075 1.4135 4085 11805650 2.52
280 0.7007 1.4271 4110 11836800 2.47
290 0.7092 1.4101 4315 13203900 2.70
300 0.7401 1.3511 4175 12900750 2.63

Y1A1N1511AUSUN LA INNITUSEUNUNINUAINAISINA 4.5 U1a3519n579

U
ANUFNTUSAUUMIRANIAIFUN 4.5 uaztinsvanuduiusseniterinisinausou

]
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[y

wazgamgiunaraduaunisindludioa Aelusunsu Microsoft Excel §16u 5 Aeaunsi
4.1

k = (=1%10°)T°+ 0.0004T“ — 0.0533T°+ 3.2026T* - 94.588T + 1106.1 (4.1)

Amathanuioumeluiiasns (W/m°C)

cn
=

80

&V

w

0 1000

a -
DHHANYDINHD (O)
v w4 . . o 3w - & > & s e o W €
wWuuansmmFmiussmrindntsinefouneluiiognitvanmpiidavinslounseduiad
60 T2ad A wndaiad 50 faddunil

JUN 4.5 anuduiusseninsanisdiauseungluiiieansivaamgiilieviinis ey

LSIRUNAENTZWENST 60 18R ANUNINANAd 50 Naadun?l Adf uAasesay 50

NAUNTSA 4.1 azwiulanaunisiaududou fatiu 9UszuuAINIsEAY

<

Soudlu 2 91970 Tutasgumgil 28 ssenaai@oa 09 60 veAlvalTea wayludlvgumnd

a

Nl 60 asraFoatuly
Tursgungli 60 samwaiBeatuly Anisthaudeulimadsuntastiossin
fedu Seliemathanudoufionmnfiiu 60 ssrnidudasiiussanm k = 2.65 garolns.
NGRR GG
wazlutag 28 esmuwaidioa fs 60 osrnwaldoa 9n3UT 4.5 wuth nafisdu
vosguglazifinduludnvasdadu fou Seussnuaunisaadnuasvoglusuannis
1#unsaanguRl 4.6 wazaunisanuduiusvesdinisiianueuivgumgiiainasdeu
o a

LSIAUNAANTZLEANTI 60 11aA AuNI19Wad 50 Hadlundl Aldleidasasas 50 MlAaIn

TUsunsy Microsoft Excel wanansadunisi 4.2

k = —0.9078T + 51.583 (4.2)
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Armaihanuiauneludiosns (W/m°C)
50

40
k = —0.9078T + 51.583

20

10

70

-10
aupiivaaia (O

y R . . = v 5 & - - s . P
— EURERATHRAE T IR ATadau nwludiagrsivgumpidiavinrlouws siudad
50 Taad A eiad 50 Sa87uW

” % 0 A
- = Fueuthiessssniecedeun e lusesns

JUN 4.6 msUsznaimsAuanvuzesrINstiauseuiguiuguugiinnnsdeu

WIIRUNAANTLHEANTI 60 18R 50 Tad W AR bULAasagay 50

911307 4.7 wamansmiarmduiusseninsdnsthaufeutunatildlunis
Uouusaiuiadnssuansaluriagamnll 28 osriwalfiod 09 60 03AYATYE WaEANNTT
Auduiugannisuseuns v uidunseuansdsaunisi 4.3 iielflunisdraninis
nszaeaufouluiileansiitan 10, 20 , 30 wag 40 Fundt Snafsainaunsd 4.2 wax

AN 4.3 uaRenIsun 4.8 IngnsontauluEuaulun1sdnaeininisned 4.6

k =-0.2198t +25.846 (4.3)
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Armathanufaunieludiagns (W/m°C)
50

k =-0.2198t + 25.846

s=gzir lumstouussdu Tl @

¥ o . . a w q & - adoy o m o
— I..=‘.JI...=f'~IF.‘:I'ISIa‘SJY-"JET:‘(]‘:I'.dﬁ'.l'l'.'J‘.J"F']"ISJTB‘J.’I"_ SHAETAULIIET .t'.‘.J‘jE‘.JI..T-I;"‘.J“ﬁE‘ﬂ‘i!II.ﬁﬁT-I

1 il » e m_mm
60 L7988 ATRINTHN 50 uasTum

3 S e N
- e dusuiiesssnrndesiauairhailadgas

JUN 4.7 msUszanuaunsaudnvazvaiinsiianuseuiisuiuaannsdeu

LSIAUNAANTLLENST 60 Taad 50 Tadlul?l AR wLAasesay 50

A15197 4.6 AdLUsEaulusuaulun1591899n15U UL UNAANTEWERTY 60 18R

ANUNININAE 50 Taa7U1T AMRleLAasaeay 50

a a
SzeLIan (AUn)

Fudsild 10 20 30 40
Temperature Magnitude 25 25 25 25
Voltage Magnitude 19.3 18.8 18.6 19.2
Isotropic Thermal

23.648 21.450 19.252 17.054
Conductivity (k)
Isotropic Resistivity (o) 0.3509 0.3173 0.3304 0.3536
Electrical Conductivity (o) 2.8497 3.1516 3.0269 2.8281

Joule heat power (G) 10615000 11139000 10471800 10425600
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JUN 4.8 n1sdnassnisnszteauseuanmsdeuisuiadnszianseliiuileans

4.2.2 M33@esEiiseunainuasuly dudinisiianuion anmsleuuseau

I linuilegnsdeunasdneusanulniinssuanse

nnegeudeussiulnihlviiuiliagnsmewsaiuliiinssuansa 30 1aad i

Ansewalilfin wsaiulnii wazgaumgliniiuay uAamAEn iUl (o) M

anmauilili (o) kagAmdanuauieulusyvesga (G) wWieldlunisuszanmainis

Pranusou (k) Aa19199 4.7

a ° Y ° o %
A9 4.7 N13UIAUTDU ﬂ'ﬂqmu’ﬂﬂ/\'ﬂq LLa3Wﬁﬁﬁ’]u@'ﬂ’]m3@u1uzﬂm@ﬁfﬂa A1NNIINATEDU

wssrulniinszuanse 30 Ladliiuilleans

ANNANU
anmdnunny | anmenud | anuvuudy | Ansdeulusu | Avnnsthea

1N Tl Tl nyzualui Y9438 Sou

(3) (Qxm) (S/m) (A/m?) (W/m*) (W /m°C)
0 1.7143 0.5833 1750 5250000 100.00
10 1.7143 0.5833 1750 5250000 20.00

20 1.7143 0.5833 1750 5250000 8.00

30 1.7143 0.5833 1750 5250000 4.60




A195147 4.7 (d9)

38

ATNAIY
andnunmu | anmenii | aasuudy | Anuseuluiy | Amisthenny
Pl Tl Tt nazua i VBIY8 FoU
(3) (Qxm) (S/m) (A/m?) (W/m*) (W /m°C)
40 1.7143 0.5833 1750 5250000 3.50
50 1.7143 0.5833 1750 5250000 3.30
60 1.7143 0.5833 1750 5250000 2.50
70 1.7143 0.5833 1750 5250000 2.30
80 1.7143 0.5833 1750 5250000 2.10
90 1.7143 0.5833 1750 5250000 2.00
100 2.0000 0.5000 1500 4500000 1.51
110 2.0000 0.5000 1500 4500000 1.40
120 2.0000 0.5000 1500 4500000 1.35
130 2.0000 0.5000 1500 4500000 1.29
140 2.2222 0.4500 1350 4050000 1.10
150 2.2222 0.4500 1350 4050000 1.07
160 2.2222 0.4500 1350 4050000 1.10
170 2.4000 0.4167 1250 3750000 0.97
180 2.4000 0.4167 1250 3750000 0.96
190 2.4000 0.4167 1250 3750000 0.92
200 2.4000 0.4167 1250 3750000 0.91
210 2.4000 0.4167 1250 3750000 0.88
220 3.0000 0.3333 1000 3000000 0.70
230 3.0000 0.3333 1000 3000000 0.68
240 3.0000 0.3333 1000 3000000 0.67
250 4.0000 0.2500 750 2250000 0.50
260 4.0000 0.2500 750 2250000 0.50
270 4.0000 0.2500 750 2250000 0.50
280 4.0000 0.2500 750 2250000 0.50
290 4.0000 0.2500 750 2250000 0.50
300 4.0000 0.2500 750 2250000 0.50
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.:4' o 1 ° Y & PN % Y]
INATNN 4.7 u’]?’ﬂﬂ'ﬁu’]ﬂ'ﬂ']lls@iﬂuLu@?!ﬂi‘ﬂgﬂﬂ@u@')ﬂLL?Q@UVLWﬁ']ﬂizLLaﬁiﬂ

v

dnafansmanudiusivaumgi fegun 4.9

Amahanufoumeluiiagns (W/m°Q0)

120

100

~n
£U

[=]

©
0
>
O
>

= X ==
UHAUVRUUD (O)
L), G & P .
e WuuAASAMUTIRLS sER 9IS AMN D UN e Tag N sUgIMg T avitn 15 dauusediulvifa
nszuanss 30 Taad

JUN 4.9 Anuduiussenineainisinauieunieluiieansivaamgiiilevions deusae

wsesulninszanss 30 Thas

N3V 4.9 vhmsUszsnarnsiauieusenidu 2 929 Thegluguuuuetng
1o Aelutas 28 ssmeaLiea e 40 avriwalieauaylurasguugd 30 esmnsaiFuatuly

Tuthsgamgi 30 ssmwadeatuly wuin anrsiaudouiinsdsuutag
foun dau Felirnisthmaudeuiigamgiiiu 40 ssmdudinsivszana k = 1.39 93
FOLUNT « B9FA DALY

warlugla 28 sernwal@ea fs 40 pamgalded wuldl ANTUIAUTaUIAT
anandudnuusidadu fafu Jszmadmsthanudeuliegluguaunisdadudgud
4.10 uagmaun1sANduiusvesansiianuiouivgungiiainnislouusedulin

nszansd 30 1had Nlaanlusinsy Microsoft Excel hanasaaunsy 4.4

k = —10.571T + 345.71 (4.4)
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Amathamuiauneluilogns (W/m Q)
120

100
80
60
k = —10.571T + 345.71

a0

20

-20
gamgiivaaiie (O

. - — . = . & - —d ' -
— LT UTAMATY ?E-.Ylﬁ.lﬁ‘f:“ THAT TR TIUA Y Y I.‘.JEFII'ITH‘J'L:HI‘JJ]&L‘..EYI_I'I_TH 3y ll‘fdﬂﬂ‘.ﬂﬂ"l
nssusAsa 30 Lad

-_— = dusuilimammiheredaumsludons
JUN 4.10 nsUssInaEInTsAEnwrYesAInsinANuTe g uivaamgiiann1sleu

wsanulnAnsElanse 30 Thad

asansmpudiusseninaimsienuseudunaildlunmsdeunseiuiad
nszuansluyIgungl 28 samngaldead 09 40 peAYATEE AIFUN 4.11 Uazauns
LY [ 4 [ i dl' °
ANUENTLEIINNTUsTINn s TR Fsaun1sh 4.5 weldlunisdnasenisnsyany
Anuaululieansiiiig 10 wag 20 Wi BNATIRNANNST 4.4 way @UN1ST 4.5 LEAINTS

Paswnelusinudaetizui 4.12 lnensentoulusunulunisdnaea1nansni 4.8

k=-2.982t+77.88 (4.5)
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: @
Silicon NPN Triple Diffused Planar Transistor (Complement to type 2SA1492) Application : Audio and General Purpose
External Dimensions MT-100(TO3P)

MAbsolute maximum ratings  (Ta=25C) WElectrical Characteristics (Ta=25"C)
Symbol Ratings Unit Symibol Candition. Ratings | Unit .
Vcso 200 v lcno V=200V 100max A
Voo 180 v L] Ves=-6V 100max A
Veno & v Vericro o =S0mA 180mn v
o 15 " hrx Vex -4V, lc=3A S0min+
In 4 A Verisat) k=5A, ln=0 SA 2 Dmax v
Pc 130(Te=25'C) w fr Ver=12V, le=-0 57 20t MH2
7 150 C Con Ven= 10V, 1= 1MH2 200wy pF
Ty AS5%0 + 150 ‘c shrr Rank O[S0 ta 100}, P(70 o 140), Y(90 1o 180)
WTypical Sy g C {C Emitter) *
Vec R Ie Vani Vi imi I Tz fon ll% [] Weight : Approx 6.0g
) o (A v (] A A () (a5, (s} a. Part No.
l . ; b. Lot No.
lc=Vce Characteristics (Typiesl) Vee(sat)-la Characteristics (Typcal) lc=Vue Temperature Characteristics (Typical)
s 3 s (Wer=dV)
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7 Ao ' oz
Z ] . 7
- 200798 &
2 = s <
» ] ': -
: i g I
d e — ! b
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SHARP PC817 Series

PC17 Series P

# Lead forming type (Itype ) and taping reel type (P type ) are also available. (PC817VPC817P )
## TUV (VDEO0SS84 ) approved type is also available as an option.

M Features H Applications
1. Current transfer ratio 1. Computer terminals
(CTR: MIN. 50% atl+= 5SmA .Vce=5V) 2. System appliances, measuring instruments
2. High 1solation voltage between input and 3. Registers, copiers, automatic vending
output (Vi : 5000V ) machines
3. Compact dual-in-line package 4. Electric home appliances, such as fan
PC817 : 1-channel type heaters, etc.

PC827 : 2-channel type
PC837 : 3-channel type
PC847 : 4-channcl type
4. Recognized by UL, file No. E64380

5. Signal transmission between circuits of
different potentials and impedances

M Outline Dimensions ( Unit : mm)
PC817
g Internal connection diagram pPCs27 2 54025 Internal connection diagram
®0 Q88
CTR y u ~ ~
fankmark o 2
h 5 Anode o 8! n
Anode mark_ o mark = _: - ©)
0o ojjle @
12 0.3
5R+05 0 on
g o = (M Anode ; - 286 0
pid :’[ ] @ Cathode | 2| & ~
= o @ Emitter B
o \Z'L @ Collector |
Q 0504 6= 01013 = 0.5:04
PC837
intemal connection PC847 Internal connection
diagram < 2544025 diagram
” 2.54:02 -
&
tle|o 00 0@ s I gRoY
g LI .S I 51 [P § "
~ ~ ~ < o
WA A ‘!
Mo 07'-: .8 l:; %
2l ] g s 5
VNEOC® OO
0.9+02
1.2:03
14.74+ 08 3
g 3 " -
n| @ - 3
o| « ~
o~
18 s))
o 05=01 B DAOQD Anode
© - QDO Cathode

I In fhe abseno of confirmation by device speciication sheets. SHARP takes no responskilty for any defiects fhat coour in equipment using any of SHARF's devices, shown in catalogs,
data books, etc. Contact SHARP in order 10 obtain the latest version of the device specificaion sheets before using any SHARP's device.”
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SHARP PC817 Series
Fig. 2 Collector Power Dissipation vs. Fig. 3 Peak Forward Current vs. Duty Ratio
Ambient Temperature
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Pz waddh <= 100 s
~ 1= 2C
z
2 2
R E
E
2 100 \ 3 N
T 3
B \
z % ==
& z
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\ !
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- 30 0 Pl 0 A 100 12§ S 10-32 5 10-*2 5 10-t2 5 1
Ambient temperature T, (°C) Duty rato
Fig. 4 Current Transfer Ratio vs. Fig. 5 Forward Current vs. Forward Voltage
Forward Current
200 " I e
180 Ve =5V =\ = 15°C
2 L= 25°C 200 L
P, N
g = - =
‘é 12 mail Pe e ) ¢
e -1 ¥ S = 11,
- Jii
E / B I H —
g Sp & 1t
! w B H
3 :
40 A
2 |
1 2 5 10 20 50 ] 0S FiIAVWAS 20 25 30 33
Forward curreat by (mA) Forward véliage V. (V)
Fig. 6 Collector Current vs. Fig. 7 Relative Current Transfer Ratio vs.
Collector-emitter Voltage Ambient Temperature
30 T T 5 150
Iy = 30m/ ‘\ T,428°C lg=SmA
2 gl — 1\, / Vee =8V
20m4~1 s Pe(MAX.) £
- N*\ 2
E 20 “‘ T 100
v | : ~
Bous — 5
§ 4"‘—-— [
2 10 g %
=
v SmAl g
s
0 0
0 1 2 3 4 5 6 1 8 9 -30 0 25 50 75100

Collector-emitter voltage V ¢ (V) Ambient temperature T , (°C)
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Ambient temperature T 4 ('C)

Fig.10 Response Time vs. Load Resistance

00
00 Vg =2V
I(I‘ Ic=2mA )
) =
Ta= 2§°C T
S0
: N2
- 1
$ == 1=
= % ~ ‘:F"" §
- 1
F i

1

0.1 I

Load resistance Ry (k)

Test Circuit for Response Time

1

Vee InEuL

Output
Input Rp RL 7
O——tN—

Output '\- -----
Y

L
i

Test Circuit for Frepuency Response

Vee
s ‘RQ RLZ Output
_@J @[ Q
n i

@ Please refer to the chapter “Precautions for Use ”

Ambient temperature T, (°C)

Fig.11 Frequency Response
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Fig.12 Collector-emitter Saturation

Collector-emitter saturation voltage Vg (V)

Voltage vs. Forward Current

6

T,=25°C
3 Ic = 0.5mA
ImA
4 JmA
SmA
3 TmA

(=3

Forward current | ¢ (mA)

SHARP PC817 Series
Fig. 8 Collector-emitter Saturation Voltage vs. Fig. 9 Collector Dark Current vs.
Ambient Temperature Ambient Temperature
.16/ 10°
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g S Ic = ImA 5 10-6 //
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g 0.08 /,/ £ 10-¥ A
5 " g 7
E 0.06 g 0 > 7
i 0.4 o 7=
| 10-10 4
S om L

0 0= 7

.25 0 2% 50 18 100 =28 0 25 30 75 100




IRFP260, SiHFP260
Vishay Siliconix

Power MOSFET

FEATURES
? ) 200 * Dynamic dV/dt Rating @
28 « Repetitive Avalanche Rated .
Foses () as sy |__odes « Isolated Central Mounting Hole RoHS*
Qg (Max,) (nC) 230 o MEES ek ] COMPLIANT
Qg (nC) 42  Fast Switching
O (NC) 110 * Ease of Paralleling
Configuration Single * Simple Drive Requirements
b * Compliant to RoHS Directive 2002/95/EC
TO-247AC
DESCRIPTION
Third generation Power MOSFETs from Vishay provide the
designer with the best combination of fast switching,
G 0_' ruggedized device design, low on-resistance and
cost-gffectivenass.
g The  TO-247AC package 5 preferred  for
B commercial-industrial applications where higher power
v 8 levels preclude the use of TO-220AB devices. The
N-Channel MOSFET TO-247AC s similar but superior to the earlier TO-218

package because of its isolated mouting hole. It also
provides greater creepage distance between pins to meet
the requirements of most safety specifications.

ORDERING INFORMATION
Package
IRH rﬁl bF
Lead (Po)-free o Es
SnPb
SIHFP260
ABSOLUTE MAXIMUM RATINGS (T = 25 °C, unless otherwise notad)
PARAMETER SYMBOL LIMIT UNIT
Drain-Source Voltage Vos 200 v
Gate-Source Voltage Vas +20
Continuous Drain Current Vgg 8t 10V A ' In -
- Te=100°C . 29 A

Putsed Drain Cument® loas 180
Linear Derating Factor 22 wre
Single Pulse Avalanche Energy® Exs 1000 mJ
Repetitive Avalanche Cument® LY 46 A
Repetitive Avalanche Energy?® Exs 28 mJ
Maximum Power Dissipation | Tc=25C Po 280 w
Peak Diode Recovery dV/dt¢ dV/dt 50 Vins
Operating Junction and Storage Temperature Range T, Targ -55t0+ 150 o
Soldering Recommendations (Peak Temperaturs) for10s 300°

10 ofin
Mounting Torque 6-32 or M3 screw

11 N:-m

Nohn

etitive ra maximum uncttonlzem!)emture see fig. 11
Rﬁp SOVB& T_|-25‘CL 7&# Rgo Qg =4 A(seelltg 12?g k
sdskdlldts 30 Aps, Vpo € Vps, Ty 1
mm from case.

* Pb containing terminations are not RoHS compliant, exemptions may apply

Document Number: 91215 www.vishay.com
$11-0487-Rev. B, 21-Mar-11 1

THE PRODUCT DESCRIBED HEREIN AND THIS OAYASHEET ARE Slﬁm TO%FIC DISCLMHS, SET FORTH AT www.vishay.com/doc?91000




; Ny
IRFP260, SiHFP260 VISHAY.

Vishay Siliconix
THERMAL RESISTANCE RATINGS
PARAMETER SYMBOL TYP. MAX. UNIT
Maximum Junction-to-Amblent Rinsa - 40
Case-to-Sink, Flat, Greased Surface Rencs 0.24 - ow
Maximum Junction-to-Case (Drain) Rinuc - 0.45
SPECIFICATIONS (T = 25 °C, unless otherwise noted)
PARAMETER | symsoL | TEST CONDITIONS [ v | rve. | max. | unir
Static
Drain-Source Breakdown Voltage Vog Vas=0V,Ip=250pA 200 - - v
Vps Temperature Coefficlent AVpe/T, Reference to 25°C, Ip = 1 mA - 024 - virC
Gate-Source Threshold Voitage Vasan Vps = Vis, Ip =250 pA 20 - 4.0 v
Gate-Source Leakage tass Vgg=+20V - - £100 | nA
2Zero Gate Voltage Drain Current Inzs b e T - - = YA
Vpg =160V, Vag =0V, T, =125°C - - 250
Drain-Source On-State Resistance Rosien Vg =10V Ip=28 A - - 0.055 Q
Forward Transconductance Ore Vos=50V, Ip=28 AP 24 - s
Dynamic
Input Capacitance Cs = - 200 -
Output Capacitance Cons / 1200 - pF
Reverse Transfer Capacitance Cras & - 310 -
Total Gate Charge Q, - - 230
Gate-Source Charge Qg Vas=10V oh,) 42 nC
Gate-Drain Charge Qo - - 110
Tum-On Delay Time Lo - 23 -
Rise Tima t 100V, lp =46 A, 120 - -
Tum-Off Delay Time Lt Ry=4.30,Rp=2.1 1 see fig. 10° - 100 -
Fall Tima ty = o4 =
Internal Drain Inductance Ly = : - 5.0 -
3 package and canter of lt‘j nH
Internal Source Inductance Lg die contact — - 13 -
Drain-Source Body Diode Characteristics
Continuous Source-Drain Diode Current lg MOSFET symbol - - 46
sn(?wmg t.'v_- . ( 1 A
Pulsad Diode Forward Current® toye ;]_t;f'jn;‘l':;tmde B = = = 180
Body Diode Voitage Vsp T1=25C,I1s=46 A Vag=0\® - - 18 Vv
Aodly Diocka Reverss Pacovery Tiwe - T1=25°C, Ir =46 A, dl/dt = 100 Ajps® — 0. | 20 | .
Body Diode Reverse Recovery Charge Qu - 43 12 pc
Forward Tum-On Time ton Intrinsic tum-on time is negligible {turn-on Is dominated by Ls and Lo}

Notes
a. Repetitive rating: pulse width limited by maximum |unction temperature (see fig. 11).
b. Pulse width < 300 ps; duty cycle <2 %.
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VISHAY. IRFP260, SiHFP260

Vishay Siliconix

TYPICAL CHARACTERISTICS (25 °C, unless otherwise noted)
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1wt * 10! . 9 L ] ! El 1
Vps. Drain-to-Source Voltage (volls) Vgs. Gate-to-Source Voltage (volts)
Fig. 1 - Typical Output Characteristics, To =25°C Flg. 3 - Typical Transfer Characteristics
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Vs, Drain-to-Source Voltage (volts) T, Junction Temperature (°C)
Fig. 2 - Typical Output Characteristics, Tc = 150 C Flg. 4 - Normalized On-Reslstance vs. Temperature
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IRFP260, SiHFP260

i
VISHAY.

Vishay Siliconix

Vgs = OV, 1 = MG
Cigs ™ Cgs + Cgy Cgg SHOATED)

ss = Lgd
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-
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Vs, Drain-to-Source Voltage (volts)
Flg. 5 - Typical Capacitance vs. Drain-to-Source Voitage
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Qg, Total Gate Charge (nC)

Fig. 6 - Typical Gate Charge vs. Gate-to-Source Voltage
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Vsn, Source-to-Drain Voltage (volis)
Fig. 7 - Typical Source-Drain Diode Forward Voltage
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Fig. 8 - Maximum Safe Operating Area
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Flg. 8 - Maximum Drain Current vs. Case Temperature
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IRFP260, SiHFP260
Vishay Siliconix
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Flg. 12a - Unclamped Inductive Test Circult Fig. 12b - Unclamped Inductive Waveforms
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Fig. 12¢ - Maximum Avalanche Energy vs. Drain Current
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Fig. 13a - Basic Gate Charge Waveform Fig. 13b - Gate Charge Test Circuit
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IRFP260, SiHFP260

Vishay Siliconix
Peak Diode Recovery dV/dt Test Circuit
D.UT. —-(‘ Circuit layout considerations
e + Low stray inductance
i @ + Ground plane
t 1_ + Low leakage inductance
current transformer
_(.
+,
@ @
Lol
m AN,
L
A
R, » dV/dt controfled b\'F\" A
« Driver samatypeas OUT = Vg
* | controlled by duty factar *0*
+ DT, - device undes lest
Driver gate drive
—— D=
f
Vog=10V*
J)!r |
Reversa
recovery
current,,
Re-appliad o s Y 4
yoltage
Botly diode forward drop
@ [Inductor current W‘q\
Ripple =5 % lg
.
Note
a, Ve = 5V for Joge leval devices
Fig. 14 - For N-Channel
Vishay Sificonix maintai facturing dity. Products may be manufactured at one of several qualified locations. Raliability data for Siicon
T gy and Package Reliabiity rep a e of all qualfied jons. For related such as g ings, part marking, and
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VISHAY. Package Information
b Al Vishay Siliconix

TO-247AC (High Voltage)

'A'EE%-QS\

Thermal pad/
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Lead Assignmenis

1. Gate
2. Drain
3. Source
4. Orain
MILLIMETERS INCHES MILLIMETERS INCHES
DIM. MIN. MAX. MIN. MAX. DIM. MIN. MAX. MIN. MAX.
A 458 531 0.180 0.208 D2 0.51 1.30 0.020 0.051
Al 221 2.59 0.087 0.102 E 15.29 15.87 0.602 0.625
A2 1.17 249 0.046 0.098 E1 13.72 - 0.540 -
b 0.99 1.40 0.039 0.055 B 5.46 BSC 0.215B8SC
b1 099 1.35 0.039 0.053 Ok 0.254 0.010
b2 153 2.39 0.060 0.094 L 1420 | 1625 0558 | 0.640
b3 165 2.37 0.065 0.003 L1 an | a2 0146 | 0169
b4 242 3.43 0.085 0.135 N 1.62 BSC 0.300 BSC
bS 259 3.38 0.102 0.133 QP 3.51 3.66 0.138 0.144
c 038 0.86 0.015 0.034 oP1 - 7.38 - 0.291
cl 0.38 0.76 0.015 0.030 Q 5.31 569 0.209 0.224
D 19.71 20.82 0.776 0.820 R 4.52 5.49 0.178 0216
D1 13.08 - 0.515 - B 551 BSC 0.217 BSC
ECN: X13-0103-Rev. D, 01-Jul-13
DWG: 5971
Notes

1. Dimensioning and tolerancing per ASME Y14.5M-1894.

2. Contour of slot optional.

3. Dimension D and E do not Include mold flash. Mold flash shall not exceed 0.127 mm (0.005%) per side. These dimensions are measured at
the outermost extremes of the plastic body.

4. Thermal pad contour optional with dimensicns D1.and EL.

5. Lead finish uncontrolled in L1.

6. © P to have a maximum draft angle of 1.5 to the top of the part with @ maximum hole diameter of 3.91 mm (0.154").

7. Outline conforms to JEDEC outline TO-247 with exception of dimension c.

8. Xian and Mingxin actually photo.
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v|s|-|A.y, Legal Disclaimer Notice
www.vishay.com o Vlshay

Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively,
“Vishay"), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any other
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all
liability arising out of the application or use of any product, (i) any and all liability, including without limitation special,
consequential or incidental damages, and (i) any and all implied warranties, including warranties of fitness for particular
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay's knowledge of
typical requirements that are often placed on Vishay products in generic applications. Such statements are not binding
statements about the suitability of praducts for a particular application. Itis the customer's responsibility to validate that a
particular product with the properties described in the product specification is suitable for use in a particular application.
Parameters provided in datasheets and / or spacifications may vary in different applications and performance may vary over
time. All operating parameters, including typical parameters, must be validated for each customer application by the customer's
technical experts. Product specifications do not expand or otherwise modify Vishay's terms and conditions of purchase,
inciuding but not limited o the warranty expressed therein.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining
applications or for any other application in which the failure of the Vishay product could result in personal injury or death.
Customers using or selling Vishay products not expressly indicated for use in such applications do so at their own risk.
Please contact authorized Vishay personnel to obtain written terms and conditions regarding products designed for
such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document
or by any conduct of Vishay. Product names and markings noted herein may be trademarks of their respective owners.

© 2017 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED
Rewvision: 08-Feb-17 1 Document Number: 91000
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#include <Wire.h>
#include <LiquidCrystal 12C.h>

#include <TimerOne.h>

LiquidCrystal_12C lcd(0x3F, 20, 4);
const int A = 2;
const int B = 3;
const int C = 4;

constint D = 7;
intTT = 0;

int TimeSet = 0;
int PulseVSet = 0;
int PulseWSet = 0;
int Start = 0;

const byte PW = 5;

const byte Relay = 12

unsigned char T = 0;
unsigned char P = 0;
unsigned char PV = 50;
int TS = 0;

unsigned char PulseWidth1 = 0;
unsigned char PulseWidth2 = 0;

inti=0;
intj=0;
s
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void setup()

{
Serial.begin(9600);
lcd.backlight();
lcd.begin ();
lcd.home ();

pinMode(A, INPUT),
pinMode(B, INPUT);
pinMode(C, INPUT);
pinMode(D, INPUT);

pinMode(PW, OUTPUT);

pinMode (Relay, OUTPUT);

//

lcd.setCursor(0, 0);

lcd.print(" --- Electrical - ")

lcd.setCursor(0, 1);

lcd.print(" --- Stimulator --- "),

lcd.setCursor(0, 3);

lcd.print(" By : ECPE NU 2557 "

delay(5000);
//

lcd.setCursor(0, 0);
lcd.print("SetTime
lcd.setCursor(14, 0);
led.print(TT);

lcd.setCursor(0, 1);
lcd.print("SetVoltage
lcd.setCursor(14, 1);
led.print(PV);

V“);
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lcd.setCursor(0, 2);
lcd.print("SetPulseWidth ~ ms");
lcd.setCursor(14, 2);

led.print(P);

lcd.setCursor(0, 3);
led.print(" TIME : s");

}
Vi
II11171777777111177777771111111777777771111177777771111177777
void STOP()

{
j=0;
TS=0;
TT=0;
PV=50;
T=0;
P=0;
PulseWidthl = 0;
PulseWidth2 = 0;
lcd.setCursor(0, 3);
led.print("---------=s-=em-——- )
digitalWrite (Relay, LOW);
delay (500) ;

lcd.setCursor(0, 3);
lcd.print(" TIME :  s");
}
//

void pulsewidth()
{
digitalWrite (Relay, HIGH);
digitalWrite(PW,HIGH); delay(PulseWidth1);



digitalWrite (Relay, HIGH);
digitalWrite(PW,LOW); delay(PulseWidth2);
}
void ClearMonitor()
{
lcd.setCursor(0, 0);
lcd.print("SetTime s");
lcd.setCursor(14, 0);
led.print(TT);
lcd.setCursor(0, 3);
led.print(”’ TIME: s
}
H111717777717777711717771177771717777177777177777717711117777
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void loop()
{

//
TimeSet = digitalRead(A);
PulseVSet = digitalRead(B);
PulseWSet = digitalRead(C);
Start = digitalRead(D);

//
if(TimeSet == HIGH)

{

T++; delay(200);

TT=T*10;

if (TT > 300)

{
T=0,TT=0;
lcd.setCursor(0, 0);
lcd.print("SetTime s");
lcd.setCursor(14, 0);




led.print(TT);
}
lcd.setCursor(14, 0);
led.print(TT);
}

if(PulseVSet == HIGH)
{

PV=PV+10; delay(200);

if (PV > 90)

{
PV = 50;
led.setCursor(0, 1);
lcd.print("SetVoltage V")
lcd.setCursor(14, 1);
lcd.print(PV);

}

lcd.setCursor(14, 1);

led.print(PV);

if(PulseWSet == HIGH)
{

P=P+5; delay(200);

if (P > 100)

{
P=0;
lcd.setCursor(0, 2);
lcd.print("SetPulseWidth ~ ms");
lcd.setCursor(14, 2);
led.print(P);

}

lcd.setCursor(14, 2);



led.print(P);
}
//
PulseWidthl = P+2;
PulseWidth2 = 97-PulseWidth1;
if(PulseWidth1 >= 100||PulseWidth2 <= 0}{PulseWidth1 = 100; PulseWidth2 = 0;}

//
if(Start == HIGH)
{
if(PV==50)
{
TS=TT;
for (i = 0; i <= TT*10; i++)
{
Timer1l.pwm(10,10,100);
pulsewidth();
if(TS==9||TS==99){ClearMonitor();}
lcd.setCursor(14, 3);
led.print(TS);
J++;
if(j==10){ TS=TS-1; j=0; }
}
}
if(PV==60)
{
TS=TT;
for (i = 0; i <= TT*10; i++)
{

Timer1.pwm(10,60,100);
pulsewidth();
if(TS==9||TS==99){ClearMonitor();}
lcd.setCursor(14, 3);

led.print(TS);
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A+
if(j==10){ TS=TS-1; j=0; }
}
}
if(Pv==70)
{
TS=TT;
for (i = 0;i <= TT*10; i++)

{
Timer1.pwm(10,110,100);
pulsewidth();
if(TS==9||TS==99){ClearMonitor();}
lcd.setCursor(14, 3);
lcd.print(TS);
j+
if(j==10){ TS=TS-1; j=0; }

}

}
if(Pv==80)
{
TS=TT;
for (i=0; i <= TT*10; i++)

{
Timerl.pwm(10,140,100),
pulsewidth();
if(TS==9||TS==99){ClearMonitor();}
lcd.setCursor(14, 3);
led.print(TS);

A+
if(j==10){ TS=TS-1; j=0; }
}
}
if(PV==90)
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{
TS=TT;
for (i = 0; i <= TT*10; i++)

{
Timer1.pwm(10,167,100);
pulsewidth();
if(TS==9||TS==99){ClearMonitor();}
lcd.setCursor(14, 3);
led.print(TS);

J++;
if(j==10){ TS=TS-1; j=0; }
}

STOP();

}
T 1177007171777 1777777771717 1177177771777 71711777777
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