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The Development of Lawnmower Electric System

by using Solar Cells Energy
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Abstract

The objective of this research is to the development of lawnmower electric system by
using Solar Cells Energy. The research designed for develop manufacture saving battery lower to
shake and sound is not aloud from the machine and decrease to contamination in environment.

Experiment in the battery for using you can charge in 2 types. First , Charger with power
supply (DC Power Supply) can using alternating current for 220-volt AC power is connected to
the power supply It can changed for alternating current to direct current about 36 VDC and to
charged battery about 5 hours for full and you can used. Second, Charging with solar charger is a
solar cell; 30-Watt three panels connected in series the cells solar energy into electrical energy
with solar charged controller. The electric current from controller 1.8 Amp for charged to battery.
It speeds of time to charge about 6-7 hours.

The results showed that 1) Battery-powered lawnmower can be used practically and
decrease to contamination in environment. 2) It control electric motors in on - off. 3) The
lawnmower electric system by using solar cells energy can be used about 1-2 hours to charge the

battery for once.
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@ MOTOROLA

SWITCHMODE™ Puise Width
Modulation Control Circuit

The TL484 is 3 fixed frequency, pulse width modulation control circust

* Complete Pulse Width Modulation Control Cirouitry

* On-Lhip Oscillator with Master or Slave Operation

* On-Chip 5.0 V Reference

o Ad e Deadtime Contro

* Uncommitied Output Transistors Rated to 500 mA Source or Sink
» Cutput Control for Push-Pdl or Single-Ended Operation

o Underad

WIEEE UDRIWISE OIS
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TL494

SWITCHMODE
PULSE WIDTH MODULATION
CONTROL CIRCUIT

D SUFFIX
" CASE 7518

Power Supply Voltags vee & Y
Cobector Outpet Voliage (7 & v
vez
Cotector Output Current [P 300 A
{Each transistor) {Note 1)
Ampitier input Voitage Range Vir 0310342 v
Power Dissipaton @ Ta £ 45°C fp 1000 )
Themal Resistance, Roua ) A
Operating Junction Temperature T 125 o
Storage Temperature Range Tsig ~8510 +125 ¢
Operating Ambient Temperature Range | T ©
TLA94C 010 +70
TLAsH ~25 10 485
Derating Amdient Temperature Ta & L3

WETE: 1. Oy a1 I A s,




Charscleristics Symbol | Men W Max Unet
Powsr Supply Voilage Voo 70 15 40 v
Colesidr Oulput Voliage Vet Vo2 - 30 e v
Colecior Ouipet Cument {Each tansiston e1ic2 - - 20 vy
AmpEted iInput VoIage Vin 0.3 - Voc-20] V¥
TR, Into Feedback Terming Py - - X A
Reference Oulput Current et - - " mA
Timing Resistor |t 1.8 £ 00 %0
Timing Capachor e 00047 | 000t ) oF
Oscitator Frequency Tosc 10 ) 200 W

ELECTRICAL CHARACTERISTICS (Voo » 1SV, Oy = (.01 gF Ry = 12101 urdess Othirwise noled.)
FOr {ypical values Ta, = 25°C, 0F Min/max vakies Ta 16 !e 0peratng amblant $emperature range Mhat Apties, uniess othenyise noed

| Characteniatios | Symbot | wm | yp | M | umt |

REFERENCE SECTION

Referance Votage (o ~ LO8A) Vit 4 0 28 v
Uine Regutalion (Voo = 7OV 0V} ReGine - 20 25 o
Load Regutation {ic; = 1.0 MA 10 10 A} ReGoad - 30 %5 mv
Short Clrout Output Current {Vegsr = 8 V) isC s 3 75 ™A

QUTPUT SECTION

Cotecinr Of-State Current ioom - 20 100 sA
Voo =0V Ve =40V)

Emiter O8-State Current t5iom - - ~100 pA
Vee =4V, Vo =40V VE-O V) ‘

Colector-Emitier Sataration Voitage (Note 2} L .
Common-Emiber (Vg = O V, i = 200 mA} Vacy - AR 1.3
" Vo = 15V, ig = -200 mA} Vaaie) - 15 25

Ourput Controt PIn Cument .
Low State (Voi 504 V) ioct - 0 - #A
High Stte (VOC = Vred) ook - 02 3s mA
Output Voltage Rise Time * as
Common-Ermier (See Figure 12} - 100 200
Emitier-FONowes (See Figae 13} - W00 200

Outpit VORage Fa8 Time % 3
Common-Emiter (See Fiuire - 25 100
Engtie-Folower {See Figure 13) - £ 100

NOTE: 3. Low Uty CYCNe SRS SNCIRUINET AR Srbedt Rt TRot 10 Aoniaie JUntion JErmpersire 53 Clone 5 TN Spersture 33 possibie.




ELECTRICAL CHARACTERISTICS (Voo » 15 V. Oy =001 pF, Ry « 12111 uniees otharwise noted

For typical values Ta = 25°C, for minmax vakies T 1 the operating amblent teenperature range that 2ppiles, uriess ofhensice noled.
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| Characteristics

| oymoot | wa |

| e | ver |

ERROR AMPLIFIER SECTION

npus Ot Votage (Vo pin 3~ 25V)

1@

npu Offset Cument (Vo ipen 33~ 2.5Y)

250

input Bias Coment (Vo goun 33~ 25V)

15

Tepak Comitran Mook Volage Range (Voo =40V, Ta = 25°C)

Open Loop Voitage Gain (AVo = 30V Vo ~LS VD ISV R =204

Unity-Gain Crossover Fraquency (Vo =05 V10 A5V, Ry » 20400

Phase Margn 2t Unlly-Gain (Vo = 0.5 VD 35V, Ry = 2.0h%

Comnor Mose Reptlion R0 (Vpc « &

Power Supply Rejection Raio {AVee = 33 V. Vo = 25V, Ry = 20K0)

wmw%’ﬂbmm“ﬁ?%

Outpust Source Cumrent (Vo jpin 3= 35V}

2i3|8]|s|B|E]ls]<|s]2|2

PN COMPARATOR SECTION MW% 113

iy Siox Currert, ﬁ@m;@*ﬁ??}

g«

DEADTIME CONTROL SECTION {Tes! Crouft Figure 11}

nput Blas Current (PIn 4) (Vpn 4 = 0V 05283

\iaxmiam Duty Oycle, £30h Oupet, Push-Pull Mo3
(Vi 4 =0V, Cy = 0.01 4F, Ry » 12K02)
(Vi 4 = OV, Cy = 0.001 oF, Ry = 30803

FE| [715] |2l= (3|8l |7 )3|5 |s|5|s

®|5

nput Threshoid Voltage (Pin 4}
{Zero Duty Cycie)
{Maxmum Duty Cycie)

¥

OSCILLATOR SECTION

Frequency (Cy = D.001 uF. Ry = 3080}

Standes Dedaion of Frequenty” (O = 0001 oF, Ry =« 3040

Fraquency Change with Voiage (Voo « TAVI0 40V, Ta « 257C)

Moge (AV)

WW*W%A“’M”’W
{Cr=0014F, Ry « 12103

Mo (473

12

wlal 2] F

UNDERVOLTAGE LOCKOUT SECTION

| Tum-On Toveshold (Vi increasing, ingr = 1.0 mA}

%

YOTAL DEVICE

Standby Supply Current (Pin 6 3t Vygs, Al Oer inputs and oulpuls open)
Mee=15;
Nopedby;

Aeerage Supply Current
{Cy-01 ﬁ'ﬁ*{*fz%z?m;%@%
Voo = 15V) (See Figure 1.

DN S G BRI LU SN AL WAL Wt TN 0 ALl 00 o s ¢




63

% ::3 ot [:swa W
’ Wi{ T G a3 DD{?”: {
ST Ll ~
e | PN e,
IR - I s S S
Dt &[T |
R R A 1SS N PR
Figure 2. Timing Diagram
e AA UL ALIAAAAAAAL
LRSI R
o i
opugt [ IR RN
= I IR RN
o \

MOTOROLA ANALOG IC DEVICE DATA



64

TL494
APPLICATIONS INFORMATION

Description
mnm“mammn&m
control cirouit, the primary building blocks

required for the control of 3 switching power supply. {See
Figure 1.} An internal-dinear sawtouth oscilador is requenty-
programmabie by two external components, Ry and C1. The
approxinate oscllator frequenty is determined by.

s Fre Gy

For more information refer to Figure 3.

Cutput pulse width modulation is accomplished by
capacitor Cy o either of two control signals. The HOR gates,
when the fip-Sop clotk~input fine is in its Tow state. This
happens oedy during that portion of time when the sawtooth
voltage s greater than the control signals. Therefore, an
ncrease inconbrob-sigral avplitude causes a coresponding
firar decrease of output pulse width. (Refer 16 the Timing
Diagrar shoen n Figure 2.}
the dexitime control, the emor amplifier inputs, or the
effuctive 120 mV input offset which Bimits the minirnum output
deadtne 1o approximately the first 4% of the sawtooth-cyde
fime. This would result in a maximum duty cycle on a gven
# connected to the reference fine. wmm
be imposed on e ouiput by setting the deadtime-<conirol
gt to a fixed voltage, Wﬁmﬂ%%%ﬁ?

Functional Yable
Grounsed | Sngeens Py @Qiamace | 10
@ Ve | Push-pull Operation s

The pulse width modulator comparalor provides 3 means
for the error amplifiers %o adjust e output pulse width from
control input, down to 2600, a3 e vollage ot the feedback pin
vaties from 0.5 V o 3.5 V. Both ervor amplifiers hawe 3
coernon mode input range fom 0.3 Y to (Voo - 2V, and

wuwawwmmm
current. The error-amplifier cutputs are active high and are
ORed together ot the noninverting ingut of the pulse-width
modulator comparator. With this configuration, the ampifier
%Wmmmmmwa
foop.

When capacitor Ct s discharged, a positive pulse is
Wmmwa%wmmmm
the pulse-steering flip-fiop and inhibils the outpt
mmafwawmmmwmt
the reference line, the pulse-steering fTpflop directs e
maxivisted pulses o each of the two output ransisions
atemately for push-pull operation. The oufput fequency s
equal 1o half Bt of the oscilistor. Output drive can also be
taken from Q1 or G2, when single-ended operation with a
maximum on-fime of less than 50% s required. This s
desirable when e oulput vansformer has a rdngback
winding with 2 caich diode used for saubbing. When higher
outpul-drive currents are required for single-ended
operation, (1 and G2 may be connected in parallel, and e
auipul-mode pin must be Bied o ground 1o disable e
Sip-fop. mthmﬁwuw»m«m

MWMmWZaO%WWd
sourcing up 1o 10 mA of load current for extemnal bias circuits.
The reference bas an inteenal aocuracy of +5.0% with 2
typical thermal drift of less than 50 mV over an operafing
temperature range of O 10 70°C.

v mati
”;:.,

T30k 20K S0k W% Ok Sx 00K 20k SOK1OM
Ry, TIANG RESSTANCE {03)

HOTOROLA ANALOG iC DEVICE DATA
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Figure 14, Error-Amplifier Sensing Techniques
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Figure 17. Output Connections for Single—Ended and Push-Pull Configurations
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Figure 18. Slaving Two or More Control Circuits Figure 13. Operation with Vi, > 40 V Using
External Zener
Vet
e —
Yeel %
B
mr ! !
- ]
« ™
| |
. oy |
S 7 1 |
[I—
6
Ry San
§ {Aassona
o O Crtts;
Wiy =SBV
12¢ %b Y
a4 inel2A
! 4 Veo ﬁ T o "
w:, 2 n . k<
32 com Tus s L gl
w0017 1 vl Fals w |
. ‘ EE] AL
1% H , ~ %0
psosnd # , p p : A i »
OC Vmgr O Cy Ry Gmo €' E2 g , Y'e .
ul ul & s 8] 7] 3] ® el {
w4 203
L% <
LS e?; 3
A Capaors 1 pF
Une Reguiation Vg = 10V EOV AV 0.20% ﬁ:&”‘%ﬁ’é -
Load Reguation V=89 lp~10mAB10A ] 30mv D06% Sucondary 1207 CLEBANG
Outps Rippe Vn*2V.ip~10A a0 pp PARD.
Sttt Crali Cumet | Vipe 28V R «0.10 164
Ecierey Vp=28Vin«10A 1%




69

1rHB 2
Hip ~ VOV TpRA e Wo =80V
° FT "
b o=10A
‘k q
m
©2¢ { §3£
8 §t§ T
e
w c‘ % m 5 Ll A
~Lie
o Lt ol 8 b
T TLAS4 u
v Viw 1s
-Hio 4 2w wT
+H
O Ry DI OCGME
sl ls e fnlrloln T ®
I 3 - s w
3 :w
00 R S:,{g
4 \ o
0.4
Tout Condiions Rosuits
Line Regutation Vip~80VD AV nmv  001%
1Load Regutaton Vin® 126V.io=0.2MAD200mA somv  002%
Oulput Ripple Vin = 126 V.1 ~ 200 mA NaVpp PARD,
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OUTLINE DIMENSIONS
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N SUFFIX

M Mmtds
16 ]

D
‘0 3
uuuuuHUu
F ~C
i

A} CASE 648-08
ISSUER

3. DMENCINL, YO CENERTE LEADS WHEN
4. DIMENGION B DOES NOT INCLUDE WOLD FLASH,
£ RUUNDED CORNERS OFTIONAL.

L
¥
ji| K |
T =] e
He & -K Sl o M
—tuijut {345 P
[@#] 0= 000@]T]A ®)
O SUFFIX
PLASTIC PACKAGE
CASE 751B-05
{8018}
1888 J

¥
B par

| [¢]cznon®@[eE)]

:ﬂ:u._u_é 3
G

K““‘ i

T T e 1 . A
EarT T =1 {«f
Dwm
[$[eznon®]T]6 ©[AB)]

1. UINENSKMING AND TOLERRNUNG PER

DMENSION: MRLAETER

3 DIMENSIGHS A AND & DO NOT BRLLOE

4 MAXHUU MOLD PROTRUSION 0,95 (008
SERSLE.

5 DINENSION D DOES HOT NCLULE DAMBAR
PROTRUSION. ALLOWABLE OAMBAR
PROTRUSON SHALL BE £.127 0205 TOTAL
EXCESS OF THE G DIVENSION
MAKHUM MERAL
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