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ABSTRACT

This purpose of this thesis is to present the conversion of wind energy to
electric energy. The windmill in country is used, which drive a shaft of the alternator.
Such windmill is modified for that could be made to face into any wind direction.
The alternator produce a ac current flow through the diode set, full wave rectifier, to a
dc current and constant terminal voltage of the alternator are <':ont.roﬁed by the voltage

S

recgulator. The available elecf:ric energy is stored by the lead-acid battery.
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MTIHYBIRIMUANNTISAY 129 (Charger Controlier) 9zurtvasnilu 2 sruuds

- qAAT RS UATINS 1T B LA A TEUUNT S AUlsEQUUAIRST (Reed Back and
operation circuit)

- yemunuanunineeanad naznerunTudaimed (PWM Control and Drive

Base)

o o o [ d
1). Wmnmmﬂimmm (Feed Back and
e o v (3 d - 4 -~ d o
operation circuit) WITHzTUFINBEATIIUA IS ITEUYBURT B uta T A Tuvaiz sy
-t ' a4 & a & ' t g 1 ' s o4
1384 450 sousioundi Fefiad L1 ezluvinusunnanuswsgendt 450 Toudsutd 9
o d o ! A U 1
usssuiinsvaeszsunmandoulas T1 Weanudseuganh 450 seusiewndi Fiad
< 4 w d Y g [ . ] o 1
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- o - JA t ; ¥ [ A o = ] A
fiffn wiauumasidanlssgd deviildnssumSuselisege snllunnidudsuumand
v o Pt
uazfiad L3 snilusnsensrsasunssuadnlysquosunnsi
2).  yemuguanuneueIiad 18:219siunsugiand (PWM Control and
A A o .3 1 d -
Drive Base) iflarsvusissduiialdfimsdelszglfunuuame i udnyazaserila
4 a a © < v < 4
(close Loop) inFuiinssuadatlyzquuame’ lussvusiuqumssadszges e loFund 404
[ [ [ L J [ - 3’
uazlumsdatrsyesdusgiudnuarmsdnlssy  Fssadwdumsaseduninudewlas
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unti 8

N1IINAANUATHANTINANB

8.1 manageaassatuiiainihluamiflliar (NO LOAD)

fminaasuduniestuiia i 2 wies Assynsudulueanzliiilnan @vo
LoAD) Taudelusorsesarufuusau Tﬂuﬁﬂﬁau?‘tns:x_muﬂmﬂﬂmumﬁ an Treld -
ASSUAYARIRTUIY (1) adiiR 15 A, Aoimdeaduiin i 18384

AT 8.1, nraenantinansuassaiuiia i lifiinas (NO LOAD)

ATty UTINRUTUE No load (V) anadiTay UTIRRUME No Load (V)
GA 68 | aA+eB GA 8 | ea+es
400 15.1 152 30.2 860 30.3 30.1 60.4
420 15.75 15.75 31.5 880 31 31.4 62.4
460 16.15 16.5 333 300 32 31.85 63.7
480 17 17.1 34.1 920 32.6 32.7 65.3
500 18 18.15 | 36.4 940 335 | 334 | 66.7
520 18.45 | 18.05 | 37.0 960 33.7 | 339 | 676 f.
540 18.05 19.43 39.0 980 34.5 34.6 69.1
560 20.15 20.05 40.1 1000 .35.4 35.3 70.5
580 20.08 20.13 41.8 1020 > 36.1 36.3 72.2
600 2113 | 21.45 | 429 1040 367 | 366 | 73.1
620 22.3 22.1 44.0 1060 372 | 373 74.5
640 23.4 23.1 46.1 1080 38.1 38 76.0
660 23.3 23.3 46.6 1100 389 | 387 77.7
680 24.4 24.35 48.7 1120 39.6 39.5 78.9
700 24.9 25.1 50.0 1140 408 40.5 80.8
720 25.6 25.5 51.0 1160 41 40.9 81.9
740 26.7 26.6 £3.1 1180 47.8 41.75 83.5
760 27.0 27.2 54.2 1200 43 42 84.8
780 2795 | 27.8 55.6 1220 433 | 432 86.4
800 285 | 28.45 | 569 1240 439 | 438 87.7
820 25.8 28.9 57.7 1260 44.3 44.6 88.6
840 29.8 29.7 58.4 1280 45.3 45.1 90.1




amanaTeu LTIRRBIE No load (V) anaTau LTIARYME No Load (V)
GA G8 GA+GS GA GA+GB
1300 45.4 45.5 91 1460 52 51.5 102
1320 46 47 Q3 1480 52 51.1 103.1
1340 475 47.7 95.3 1500 52.9 53 105.6
1360 48.1 18.0 96.1 1520 53.3 54 106.5
1380 18.4 48.6 97.1 1540 54.1 54 108
1400 49.3 495-| 988 1560 54.2 | 54.1 109
1420 49.5 50 99.8 1580 55.3 | 555 | 110.8
1440 51 50.1 101 1600 55.5 | 55.45 | 110.9
useriintih
(Taan)
120 +
100 + -a
80 +
60 +
40+ -
20+
0 N S S S S— —t ' — i

O 400 500 600 700 800 SO0 1000 4100 4200 4300 1400 1500 1600
- T
mInaTITey (JeuRauTH)

;n_lﬁ 8. 1TrMLaRIIuRIR R I srueutuusew Idfhraclifi iwas(No LoaD)
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A - ' ] A4 -
minaasuaseeduila i v liliTvan @v0 LoaD) TesdsToaduiinlufy 2
A 3 L « -~ et ~
inTessesynTudundrnuqursiuusisu Il fhdonesamiuqurssusdu i

AT 8.2 imRwemmATeuAtaTsxtualyFhvarhiflTiean (No LoAD) MILIMIEeIMY

st
anaTTay If KIINRA anMsuTaTey If URARAY

(rpem) (A (V) (rpma) (A) (Vi)
500 2.38 30.4 907 _ | 1.8 33.4
524 2.24 30.7 920 1.17 33.4
542 2.18 30.7 943 1.12 - 33.6
560 2.04 30.8 965 1.11 33.7
587 1.90 30.8 980 1.10 33.9
600 1.86 31.2 1003 1.08 33.8
622 1.72 31.4 1020 1.04 34.0
635 1.68 31.2 1040 1.02 34.1
660 1.62 31.0 1071 1.01 34.1
684 1.56 315 1088 0.99 34.8
700 1.52 31.7 VAN EXT 0.97 34.9
720 1.50 32.0 1120 0.96 34.9
740 1.46 32.0 1160 0.93 35.0
760 1.41 32.0 1181 0.90 35.3
783 1.36 32.0 1200 - 0.90 35.7
800 1.30 32.9 1305. | 0.84 _ 36.1
823 1.29 32.7 1419 0.78 36.8
842 1.28 33.1 1470 0.74 37.3
864 1.23 33.1 1527 0.73 37.2
887 1.22 334
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usashuivith
(Tao))
48
35+
30 +
25+
20 4
15 4

10 +

o 3 L I 3 4 1 'l J Il 4 3 il
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8.2. nInaasaassenutia Mrhiieanziiliaa (ON LOAD)

-~ A - A ] ~ “
MmmansufuaTsaduialnfi 2 nTesrseynsudunaslFeesaIURuUTIAY

o P -
IiAnuqumsnieuumned (Charge Battery) MusisuInf1 27 v,

TN 8.3, (AAINANTIVIIDUUAIABT (Charge Battery)

pm Icharge | Vcharge It rpm Icharge | Vcharge (3
(Idc) (Vdo) (Ide) (Vdo)
390 02 22 2.6 788 49 28 23
421 04 22 253 796 4.9 28 2.26
443 0.9 23 2.53 828 4.9 28 2.18
463 1.2 23 2.53 849 43 28 2.00
482 1.5 23 2.52 887 4.8 28 1.96
500 1.9 23.2 2.52 906 4.3 23 1.90
520 22 24 2.52 926 4.8 28 1.84
545 2.5 24.5 2.55 949 4.8 . 28 1.796
564 2.8 25 2.6 966 4.7 28 1.74
583 3.0 26 2.54 98s 4.8 28 1.65
604 32 27 2.65 1000 4.7 28 1.62
621 3.4 273 2.73 1020 4.8 28 1.60
645 3.8 7 2.5 1058 4.7 28 1.56
660 4.0 27 2.76 1077 4.7 28 1.54
686 4.4 27 2.76 1081 4.7 28 1.52
697 4.5 27.5 275~ 1095 4.7 28 1.48
728 4.7 275 2.58 1120 47 28 1.46
)"7149 4.7 28 2.5 1160 47 28 143
- 764 4.3 28 2.44 1200 4.7 28 1.4
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u1§ﬁ’ﬂ1ﬂﬂ1(v charge)

(Tnan)

30 -

25+

20 4 -

15 +

10 4

D I 1 L 1. 1 1. L) }. i i 3 1
T T T T T T T T T T T 1
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8.3. minagsuilassnuvarliiiluaa (NO LOAD)
A - v W ]
mimaaswaTsstuin ldfhvas No LOAD uuieunuTaslifinesauquuss

v P d v
AU NATIUNNTLUTYATIATUIUAIT IF) NIl If = 1.3 A/M7

ATINN 8.4 nTawanisiduniesfuiin iWvvarluiiines (NO LOAD) filassnuada

anwiiTeufariy anuareunteaiuiia i s iniv

(rpm) ‘ (rpm) ' \2)
10 150 _ 12
12 180 14
15 225 16
17 255 17.5
20 300 20
23 345 22
25 ‘ 375 24
27 405 27
30 450 30
33 495 32
35 525 34
37 . 555 36.
40 600 38
45 675 43
50 750 50
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A Lrd 1 e L d
nageuaiestuiia IddwusluliTvan @vo LoAD) vufiiuTssldeesaaugu

HIIAU

a1t 8.5, nammanminuysunTesiuiia i razlifilnen (NO LOAD) uuffariu

aruisreuiehy | rnuiteuiniesiuiialnih Ie usas v
(rpm) (rpm) (A) (Vdc)
10 . 150 26 12
12 180 - 26 14
16 240 2.6 16.5
17 255 2.6 17
21 315 2.6 21
23 345 26 2
25 375 2.6 23
28 420 2.6 24.5
30 450 2.5 25
33 495 245 26
33 525 24 264
38 570 2 26.8
40 600 1.8 27
s -575_ 1.5 27
50 750 1.4 272
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s Invh

(Tao)
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8.4. manaaeuiassanutia IMfvaziilivaa (ON LOAD)

A - e L
naaeuaisefuiia I fwasiTuan (ON LoAD) vutaruTaelderauquun

~ [ - d
Funasndousanu I I uuumired

A1I1aT 8.6, namNanIT i stuAIAeS uuiaty

arudreuiei | ariveumiestudiniidh | 1 | nseiuivid | nazuande
(rpm) (rpm) @ | (vde) | (charge)
10 150 2.6 23 0
12 180 2.6 23 0
15 225 2.6 2 0
i3 270 2 23 0
20 300 2.6 23 0
2 330 25 23 0
25 375 25 23.5 0
28 420 245 235 0
30 450 2.45 235 0
32 480 245 23.5 1
3s 525 2.4 24 2
37 555 23 2% 2.5
40 600 2.25 24.5 3
44 660 22 24.5 35
50 750 2.1 25 4.2
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nrrzug NN (Icharge)
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. | TL4G4
@ RROTCOCRCOCLA TL495

Specifications and Applications
SWITCHMODE

Information PULSE VWIDTH IMOCULATION
CONTROL CIRCUITS

SWITCHMOOE
PULSE WIDTH MOCSULATION SHIZIN MONOUTHIC
CONTROL CIARCUITS INTEGALTED CIRCUAS

The TLA2Z snd TLESS sre fixed requency, dulse width modu-
lation control circuits desigaed crimarily for Swiichmoge pawer -
suoply control, These devices {gatura:

Complete Pulse Wizih Modulation Centrol Cirquitry
Qa-Chip Oscillaior With b eg.-. Qr Slave Operaticn
On-Chig Errce Amplifiers

o Cn-Chip & Volt Relerence N sur‘rlx.
» Adjustable Dead-Time Czatrol PLASTIC PACYAGE
CASE L4505

Uncommined Output Transistors For 295 mA Source Ot Sink

-

Cutput Control For Push-Full Cr Single-Ended Cpersticn
On-Chig 28 Vot Zener (TL¢SS Oniv}
Output Steering Conteot (TL22Z Cniy}

FIN CORNNECTIONS

MASTIC PALFAGE
CASE 76742

J SUMRRX

ZZAMIC PACKAGE
CASE 725401 [

: OA2ELRING INFOAMATION {

=4 b ———

3 A N, i I Temomrture ! I

ol ﬂ_-’ ,;” ”'._'_I < L_IS_I'T,'U O ! Sange Prciage t

C ‘ ‘r_.- *"x — TSN I 97073T 4Plu'n< we i

A v - Tawcy | 3telcC [Cerame 022}

. i 1 -tsic st |Pum<vr |

TLAsY -2 Ta28°C  |Ceramus &7 |

. 482 -~ %5 To 12 | Caramz &7 ]

The TLASLCI4SST are soscified Over the cammercisl cpertting = - 3870 asefee —
range of GC to 70°C. The TL&S24S5E ere sosmiien over the in- TLassIN J 0taic2 | Presue &/*

?:;lﬂr:.?llafnqe of = 25T (0 25°C. The TLT2M is speciiied aves the Tessy | eTe 6T iCm"‘Z’:j

! ry 1ange of =55T 10 125°C. Leeoin 118 Ta £5C | Plerme U® |

TLetsid P25 Te 15T (Cerrmm WP ]

-

1ACTCROLA LINEAR/INTZRFACE TEVICES

&214



TL494, TL4SS

MAXIMUMN, PLTINGS 2.7 ::-.r::fng ambient temnpecatare range $nptes unless othenwise noted.)

e

Rring . Symbel TLaSLM TLASLITLASSE | Tuas<STL4ssC | ‘Unh
: Powet Sugd'y VIIATE . vee &2 42 | 42 v
[ Caitenor Ouioas Vzlage ve. Vez <2 42 ! 22 v
I Cotemia: Do Lutz=t iz o Icy. gy 250 250 | 252 mA
| amonfier Inps VeXage Vin Vee ~ 3.0 Vee + 10 | Veg - 350 \'
T power Dissisrion & To * 45 “Pp 1029 1093 ] 1090 e
'T;gminq Juezmis= Tenpt=riie Ty 180 153 158 <
OgretHing Ar 2T Te—pe-7iut Range Ta ~%%10 125 - 2510 88 0tc 70 C
| Storege Temoriue Range Tsia -€510 -150 - 6510 +153 - 6510 - 150 <
THERMAL CHASALCTCRISTISS
Che 2 cLertrses Symbol J Sutfiz Caramic Pachage | N Sutfix Pizstic Pachage Unit
Thermal Resiiznce, Junzior to Ambient ReJA 100 . o &0 TW
Poweer Cetring Fazior VARJA ! 10.0 12,8 mAy *C
Ceranng Am e~ Temperzivse Ta %0 45 -c
ARICOMIALNDED OPERATING CONDTIONS
Thase T 295
Candnticn Value Symbol Nin Tye Mex Unh
Power Suozly Yohags Yce P+ S 490 v
Collectot Outown Voliage | Ver Vo2 e 20 <0 \4
Cotiector Quiowt Curtent (each transision icy ic2 -_— - i 200 mA
Amplifier Input Vohage Via ~0.3 - | Vee - 2.9 v
Cucrent Inte Feedbach Terminal Iy, —_ — Q.3 mA
Reference OQuout Current el - = 10 mA
Timing Resinor Ay 1.5 Jo %00 [¥9)
Timing Capscnor Cr 0.47 1.0 10.600 nF
Oscillator Frequency fosc 1.0 49 } 200 M2

ELECTRICAL CHARACTERISTICS (Ver = 18 V. fggc = 18 VM2 unless otherwise notec.)
For typical velues T = 25°C, fo: min‘max velues Ty is the 0perating ambient temperiiure range the! 2oplics uniess otherwise

noted.
TLeSM TL4aseC, I TLagSC
Charecteristic Symbol Min { Trp ! Mex Min 1 Typ Max Unit
REFEAENCE SECTION \
Relerence Voltage Vel 478 5.0 £.25 4.7% 5.8 L2325 \4
\ ilg = 1.0 mAl
| Reference Voitage Change wih Temptratuce LVYrel (2T — 0.2 e - 1= 2.8 *~
‘ (1T « Min to Maa) . \
Input Regulaticn Reghne - .0 5 - i .0 s mv
Vee = 1.0 Vi &g V)
‘ Curput Reguietion . Retioad - .0 s - .0 1% mv
lg = 1.0 mA10 10 mA)
Shen-Circuit Ontput Current " isc 10 kL] % - | 3 - mA
Ve = OV, Ta = 25°C) l

. MOTOROULA LINEAR/INTERFACE DEVICES
Te.217



TL494, TL4SS

ELECTRICAL CHARACTERISTICS (VoL = 15 V. fogc = 10 &Mz ynless civewise ncted.)
For typical velues Tg v 25°C, for min'mex va'ues Ty is the eosrating 1—Slent to=perature renge that applies unless otherwise

noted.
TLASM TL4s2C, 1TLaesS |
Charactenistic Symbol Min 1 Typ Maz Mia , Typ ' Max Unit
OUTPUT SECTION N
Coliezor O%-5:ate Currant Iciom) - ! 29 100 - 2.0 102 nA
IVee = €0V, Vg » 23 V) 1
mitter Ot.State Current Igtesn -t - - 182 —_ -— - 300 wh
Veg = €3V, Ve = &2V, Vg = 0 V] H
Callemior-Eminer Saturation Volage Vsaucl - 1 NS -~ 11 1.3 v

Common-Eminer
(Vg = GV, Ic = 200 ma)
Eminer-Follower Vsa:ig) - 1 5 .5 b i.5 2.5 v
Vo = 18V lg e =220 —AL '

Gutaut Control Pin Current loct - 0 - - oo - A
Low Sute f
Mog € ¢4 V) . .
Migk State SCH E R i 3.5 - 3.2 35 mA
Nee = Veail :
o< ref |
Cuiout Vokage Rise Time (T = 23'C) te - 100 200 - 103 202 ns
Cammen-Eminar (Ses Figare 12 g L
Erminer-Follower (See Figure 14} ~— 199 200 - 102 200 ng
Output Volisge Fall Time (T4 « 25°C) 1 { AN L 129 -— 25 100 ns
Common-Eminer {See figure 13) ]
Emmer-Follower (See Figure 14} ] — " & | - 49 509 ns
! ; | TUATLLSS |
L Chacactens i ! oSymbel | i | Typ ] Max 1 unie
ERADR AM.PLIFIER SECTIONS
Inowt OHset Voltage vio ) l 2.0 l 10 [~ 1
Vo (Fin 3y = 2.5 V1 | ;
.ot OHser Current [ 2 <0 ' 250 RV
Vo pin 3 = 25 V)
Input Bias Current hg —_ 0.1 1.0 oy
VO (Pin 31 = 25 VI
Input Commaon-Mode Vehage Renge Vicr -C3 — Vee - 3.0 v
Vee = 7.0 Vic 42 V)
Open-Loop Volizge Gein AvoL o es —_ ed
\Wa w26V, vg - 08z 2 l
Ry = 2.6 %)
Unity-Gein Crossover Frequency Ic — ’ 358 — I (CH
(Vo = 3510 25V, Ry « 2.0 W1
Phase Masgin ot Unity-Gein tm —_ £ - ces
Vo = C5te 2.5 V. R = 2.010)
Commen-Mode Aeiemtion Ratio CMAR = 29 -]
Ve « V)
Fower Suoply Rejetion Ratis PEAR —_ 103 - ce
[3Vep » 33V, Vg = 2.8V AL « 10x0)
Ouip Sint Current I~ I ¢.3 0.7 _ mé
(Vo (Pin 3} = 0.7 VI

Outzut Sourer Cusrent ’ o= ~3c -40 _ mA
(Vo (Pir ) = 35 V)

(28
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TL484, TL495

ELECTRICAL CHARACTERISTICS (Ve = 15V, fg5c = 10 kM7 unlesy otherwise noted.)
7cr typical values To, & 25°C, for min’maz values Ty is the operziing ambient temperziure range that agplies unicss otherwise

noted.
TLLASL TLLSS
Characteristic v Symbol Min T Typ f Max Unk
WM COMPARATOR SECTION (Test Circuit Figure 12}
input Threshald Vohage VI - EX- 4.5 v
{Zere duty cycle}
Input Sink Current Iy 0.3 0.7 — mA
v pin3) = 07V
DEAD-TIME CONTAOL SECTION (Tes: Circuit Figure 12}
fnput Eies Current {Pin &) . ks (oM. — - -2.0 -10 pA
Vin = C10525V)
Mazimum Duty Cycle, Each Output, Push-Pull Mode OCmax ‘ %
(Vin * OV.CT w 0.1 uf, Ry = 12k01} 4% 45 S0
(Vin = QV, CT = 0.001 uf, AT = 30 &} " 1Y 59
lnpst Threshold VoRage (Pind} | Ve v
(Zero Duty Cyclel - 3 - it 33
{Marimym Dury Cycte) 0 - —_—
OSCTULATOR SECTION
Frequency fhae -4 ] b ¥ M2
{CT = 0.001 pF, Ry = 30k
Stzndard Deviation of Freguency® lose -— 1.0 —_ “
{CT = 0.001 wF, RT = 30 £}
Frequency Change with Volage - - AMoss {av) —_ 0.1 _ “
Vee = 7.0V 40V, Ty = 25C)
Frequency Change with Temperature Mo (a7 - -— 12 S
(ATh = Tiow to Thi;h) {T = GOV uF, Ry = 12 k)
\ . TLe%S
Characteristic . Symbol Min L Tre l Mazx Unit
STZERING CONTROL
Input Current Low IsTL _— =25 - 200 A
Vipin 131 = 04 VI
Input Current High ey wA
MiFin 13 = 24V - ‘ 25 200
Virin 13) = Vied) + s g
ZENER CHARACTERISTICS
Zener Eresldown Voiage vy - X — , v
|z - 20mA) .
Sink Current 2z - ' foh] —_ | mA
Vpin 15) = 10 V) :
TOTAL DEVCE
Stangby Supply Current lce mA
(Pin € 21 Viqq, All Other Inputs enc Outputs Open}
Ve = 15 V) —_ 18-} 0
Voo = & V) —_ 7.0 15
Average Supply Current - — —_ 7.0 —_ mA
V(P31 &} = 2.0 V) (See Figure 12} -
iCy = CG.OCL, Ry « 12E, Ve = 1SV)

N -1

/ N
* SLACI Beviai0n it T Mmessure af the FIINKLL rIAdUTior about Uve men 3t Orrives Trom tre fomula. @ « T txq - X2
. ") A= |

1MOTOROLA LINEAR/INTERFACE DEVICES
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FIGURE ¢ — OSILLATOR FREQUENCY
versug TIMING RESISTANCE

FIGURE £ — OPEP\: LOOF VOLTAGE GAINN AND PHASE
versus FREQUENCY
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FIGURE 10 — STANDEY-SUPPLY CURRENT .
veraus SUPPLY VOLTAGE
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FIGURE 11 — ERAOR AMPURITA CHARLACTERISTICS °
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FIGURE 13 — COMMON-EMITTER CONFICURATION
TEST CIRCUIT AND WAVEFORM
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FIGURE 12 — DEAD-TIME ANT FEZDELCK CONTROL

TEST CIRCUIT
Veg + 18V
< 153 < 150
I 2w
[ vee
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FIGURE 14 — EMITTEAR-FOLLOWER CONFIGURATION
TEST CIACUIT AND WAVEFORM
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AGURE 15 — ERROR-AMPUFIZR SENSING TECHNYIUES

Vo .
To Outaut
Vokage of

Vret

POSITIVE OUTPUT VOLTAGE
A
= . Vo = Vier 1 *;‘-;)

ACURE 16 — DEAD-TIME CONTROL CIRCUT

NEGATIVE OUTPUT VOLTAGE R1
v v, gl
= - Viel 33
0 el Ry Vo
- To Outout
Volter e of
System

RIURE 17 - SOFT-START ClaCUIT

v
Outown 3 rel |,

RSURE 12 — OUTPUT CONNECTIONS FOR SINGILEENDED AND
PUSHSALULL CONRAGURATIONS

Output
Control
Ry
Outout Veet 4
o—iQ o 4
R (=
T T Az
6 s i
[ XY I ¢.001 .
) s 20
Max % on Time, Sach Output - 45 - Ry
1 —_—
Y \ R2
G
[ Qc
c _ﬁ_.o_s‘
VDUt
Corirot
g 503 mA
. Cz
\
O < Vs €0y "/, £
“he ae

S.inqk Ended Configuration

jet
1.8V < Vor < Vigg —J !E‘ 1ic 250 md

Ot M—o

" Comrol
184 c?
Lata
Q2 g2 e 255 mt
¢ Pusa-Pull Canfigurstion
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FAGURE 15 — SLAVING TWO GR MORE CONTROL CIRCUTTS

INTERNAL ZENER {TLA®5 ONLY)

SURE 22 — OPERATION WiTH V> 40 V USING

Viet
Rg vee
O—rn
Master Vin 340 V" 12 T
vz tv
15 Ael
Rz
Gnd T
Slave _— 7
i~a=itionsd
Cirouits}
FIGURE 21 — PULSE-WIOTH MOOULATED PUSH-PULL CONVERTER
+Vin = §01020V
o—
- ~¥Yo = 28V
1 ]
‘¢ INEE34 g = 07 A
3 v 47
. cc 7 T o
= 7 AN 8 r e
1M S 32
33s - 2 et
It + Comp TLend
0.01 o_m:l: 15 1 3P
M = gy -1 so
18 Tasv
* OC Vi O1 C1 R Gno £ E2 W, b
12 u[ 4} 50 &f 71 ®fac 152932
» 5
Bl Vs 9 240
LRt 0l = S 3
471% lctj 0.01 J
o IRAS | 1),
! ! |
[ i J
' Al cagacnors n uf
LI— 32mM g 224
TV— Prima~y: 2CT C.T. ¢ 28 AWG

Secondery: 120T C.7. # 30 AWG

Core: Fertaxcude 14287 .L05-322 e ;
S

TEST | CONITIONS RESULTS
Line Regulation | Viaws EC2 20V 0mVv 0.01%
Load Fegulttion Yin = 11EV, 10 = .21 222 mA 5.6 mV  C.Ga
Owipwt Ripoile Via = 12EV. 19 « 272 mA &S mVY PP FAR.D,
Shont Circun Current Vin « 126V. 2« 010 250 mA
EHiciency | Vin =~ 125V.Ig = 200ma 72% |

MOTOROLA
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AGURE 22 -— PULSE-WIOTH MODULATED STTP-DOWN CONVERTER

1.0mH (a 24

“Vin = 101040V . TP 224 “Vg e 50V
d - <Q
L.L . o =« 10A
47
150 «
2] 8] u
Vee €1 C2 como
[RAY
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. 53 LT
7o MRESS jgv
Q1 Ry O.T.0.C.Gna E1 €2
Te Te Te afrTelie '_..N‘
S S 3 2. 1'% =hov
0.00V = 47k
+ < —5 Q
=D
o o
Alt capacntors in uF
TEST CONDITIONS ‘RESULTS
Line Regulation Viq = 30V &0V 1emV  GI8%
ool Reywistion Vin = 2EV,Ig = 1.CMAc 1O mA Icmv Q05%
Outowt Rizole Vin = 78V, 1g « 1.0 A 83 mv P.P PARD.
| Shen Circuit Current Vin @« SEV. P s C1 01 1€ emes
ﬁf‘-icienc\/ Vin = 38 V.ig « 104 T1%
-
’
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. Desecription

The TLL9¢:45T 3re fixesrz_sa-zy pulse width mod-
ulation control circuit, inz==2z3°.2¢ the primary build-
ing blocks required for t<s ==zt cf 3 switching power-
supply. {See Figure 1) A- ~a—=3!.linear sawi0Gth Os-
cillator is frequency-p-uz—=z5le by two external
components, RT snd Cq. T-2 cscillator frequency is
determined by:

Qutput pulse width maz_3.¢n is accomplished by
cemparison of the posiise 1awsssth wavelorm across
czpacitor Cy to either ¢’ 12 o ntrol signals, The NOR
gates, which drive ouzs. sistors Q1 and Q2. are
enabled only when the f.2-“cz clock-input ling is in its
low state. This haspent o Zsning thai pontion of time
when the sawiooth vorss srezier than the contral
signals, Therelore, zn inians in centrol-signal amolis
luge causes a corresnonzog near cecrease of culout
pulse width, (Refer 1o tr2 t =.ing diagram shown in Fig-
ure 2.)

The cantrol signals 2-¢ srernat inputs that can be fed
in1g the desd-time com s . e srror amphlier inputs,
ot the feedback input Tr4 ceaz-time conirol compar-
ator has an efiective 123 =V inpus oHset which limits
the minimum output o4z time tc apsroximately the
fiest 2% of the sawiozi=—,zle time. This would result
in 8 maximum duty cysie o 2 given output of $5% with
the output control grousaez, anc 49% with it connecied
10 the reference line. A2z uonzl dead time may be im-
posed on the oulout Ly samting the desd time-centol
inDUL 10 & fiaed voltage, ringing between 010 3.3 V.

The puise wicth moz.'sior comcaratar provides a
means for the error 2mz’ “.a+y 10 adjust 1ne output Sulse
width from the mazcimy—. gorcent on-time, established
by the dead time com:2! input, down lo 7er0, as the

voltage ai the fes2hack pin varies frem 0.510 3.8 V. Ec2»

error 2molifiers have 2 common-mode inout range fromr
-0.3Vio Ve - 2V) and may br usedlocense power.
supply output voltage and current. The error-amplifier

. outputs 2re aclive high and 2re ORed logether 3t the

non-invening input of the pulse-wicth moduiztor com-
parator. With this configuration, the amplifier that de. |
mands minimum output on time. cominates control a?
the loop. .

hen czpzcitor Cy is discharged, 2 positive puise is
genergied on the output of the dead-lime comparator,
vehich clocks the pulse-siesring flip-fiop and inhibits the
output transistors, Q1 and Q2. \With the output-controt
conreciad 1o the reference line, the pulse-stzering lip.
fiop direcis the modulated puises 10 each of the two
outpul lransistors shternately for push-pull opetation,
The output {requency is equal 1c helf that of the osail-
lator. Output drive can aisc de txlen liom Q1 2 Q2,
when singie-ended operation with 3 maximum on-time
of less than 50% is required. This is desirsble when 1ne’
outout transforme: has 2 ringLacl winding with 2 catch
dinde used for snubbing. When higher output-drive sur-
rents are requited for single-ended operztion, Q1 ang
Q2 may be connecied in paraliel, anc the output-mode
pin must be tied to ground to disable the tlip-flop. The
output lreguency will now be equal 10 that of the
cscillator.,

The TL&®2:495 has aninternal 5.0 Vreference capable

' of sourcing up 10 10 mA of load current for exterr.al bias

ciccuits. The refarence has an accuracy of = 5% with 3
therrnal drih of tess than S0 mV over an operating tem-
peraiuse tange of 0 to 70°C.

The TL4S2S containg an on-chip 2€ volt zener diode for
high vollage appiications where Ve is grester than 40
valts, and an oulput Steering conirol that ove:rides the
internzl control of the pulse-siesring flip-fiop. (Refer to
the funciional tzble shown in Figure 3.}

FIGURE I — FUNCTIORAL TASLE

Inpus fout
Ovizn Stvesing . Gutput Function -
Comval Cantrol 2%c
Grources Osen Singie-ences PV M a1 O e~g Q2 ] 3
ALV, e Ocen Push-oull operation 0.8
At Vo8 Vi <02V Single~encec F W AL 32 C1 only 1 s
At Vi MEIIA Single-endec 7 Vo.M 2t 02 onln ‘

Set Enginerring Builezin EZ100 fot turther imformetion,




naanITusema

Yo J 1 4 [ 74 -~

ﬂm:&%ﬂﬁ‘]TﬂTQQT'ﬂuﬂlﬂﬂﬂUﬂmﬂ’luﬂ’m'ﬁU He. 1]13313 1“1”7&“““.1’82’“
W W
Qﬂ’Qﬂﬁ
4 oo | v 4 v, 2 : ;
°!Nlﬂuﬂ’lfnfﬂﬂﬂfﬂﬂ'lfh'HTUTﬂTQQ'Iu ‘b’\iﬂﬂﬂlﬂﬂ'ulu:\h YUUS W;ﬂlnl\“lﬁ‘ﬂﬂé?nﬂ'lq 9

¢ a . v e ¥,
‘“ﬂﬂﬂ'Uﬂm ﬂm‘tnﬂgmﬂﬂ “7"1‘1‘Uﬂ NYWoONUUUNIHUAY uﬂ:lﬂﬁ'luu:ﬂ'lﬂ'li#’lu

A 1 1 v e
inseana uashaaulssnousan q veadiduay
o d v ¢ | - L4 d.' S 4’ Yo
veveuRa fuilyn  swmega  NvedaRuiUTygniinuiyainelnusddarnive
4 da [ 2 J o d
veufauitoun uazqnaunidnsumie I Tassruiiduis luded
o [ i a—— - ) J L 1 y
auzdvnrdmduilusgrga e Tarsauiies iy Tomiseviudaulsauduil
o a ¥ ¢ \1 v o oa
aruan ldonTassauilveveuld viwerwrsd ssdszay lwsgassamnes  asdadl

w v v Y = § 1 d, Yo o g:
RATYNE ﬂ"mﬂﬁlfJHﬂ‘ﬂﬂ']ﬂll'ﬂ:VBUﬂﬂﬁ'O\l\lEN5"10\21111?37\1\111411?131:&0?!1‘111UTUll mINUA



[1]

(21

(3]

(4]

(51

(6]

(7]

(8]

[BNE178139849
vilgd ATmilons, aumst BeiTosius uazeriisy Singd, “USyaniinud
(§89WINDENERGY”, mad Insauwiag, sasinminsrusmand, aoiiu
maTuTad nszesuindudiqaunmsaianseily, 2523,
TaTsoil ovfuddh, yyte Twuga uaz YrsduaiBasfad,
“JIFyaniinutiieandenuay”, aonduma Tulad nszooundudgu-
nITamnTsIe, 2520. -~
Bdward M. Noil, “WIND/SOLAR ENERGY", 2ud, Howard W. Sams & Co,
Inc., Indiana, USA, 1981.
Frank R. Eldridge, “WIND MACHINE', 2nd, Van Nostrand Reichold Ltd,
Camnada, 1980.
Golding B. W, “THE GENERATION OF ELECTRICITY BY WIND
POWER”, Jotm Wiley & Sons, Inc., New York, USA, 1956.
Jack Pard, < SIMPLIFIED WIND POWER SYSTEMS FOR
EXPERIMENTERS, 1985.
John M. Nadon, Bert J. Gelmine and Edward D. McLaughiln, 4th Deimar
Publisherzinc., USA, 1989.
MM. Bl-Wakil, “POWER PLANT TECHNOLOGY ", McGraw-Hill, Inc.,

Singapore, 1985.





