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Using High Voltage Solar Energy to Control Ruminant in the Certain Area

Kittikorn Khanklaeo and Surin Kanchana

Abstract

Solar energy are clean and pollution-free energy which can be used as alternative
energy. These energy are renewable energy which come from natural resources. Today, Thailand
has used these solar energy to generate electric power according to geography or climate.
Especially, Solar energy are suitable for the South of Thailand farmers because there is sufficient
sunlight.

This research to create a high-voltage electric fence for ruminant animals by using a
solar energy application. In an experiment this fence was made of wire conductors with ground
rod, intended to confine animals within an area and keep them away from other animals. Its
electricity was generated from solar cells, stored in batteries then regenerated from batteries by
using the high-voltage generator circuit. This circuit used a low-frequency pulse signal, which
could adjust the width of signal, to ignite the coil to produce high-voltage. The results of
the experiment shows that the solar energy can produce electricity for the high-voltage electric
fence which surrounds the area of approximately 10 rai (4 acres) up to 60 hours without shocks
and up to 25 hours with 30 shocks without recharging batteries. However, the duration may be

different depending on insulation and moisture of fence poles.

Keywords : Solar Energy , Initiation , Fence , Ruminant Animals.

Rajamangala University of Technology Srivijaya, Trang Campus.
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Abstract

This article reports on a research to create a high-voltage electric fence for ruminant animals by using a
solar energy application. In an experiment this fence was made of wire conductors with ground rod, intended to
confine animals within an area and keep them away from other animals. Its electricity was generated from solar
cells, stored in batteries, then regenerated from batteries by using the high-voltage generator circuit. This circuit
used a low-frequency pulse signal, which could adjust the width of signal, to ignite the coil to produce high-
voltage. The results of the experiment shows that the solar energy can produce electricity for the high-voltage
electric fence which surrounds the area of approximately 10 rai (4 acres) up to 60 hours without shocks and up to
25 hours with 30 shocks, without recharging batteries. However, the duration may be different depending on
insulation and moisture of fence poles.

Keywords : Solar Energy, Fence, Ruminant Animals
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Precision Timer

NES55

Connection Diagram FUNCTION TABLE
s0.8 NE5S55M
1 \\ 8 RESET | TRIGGER | THRESHOLD | outpuT gﬁﬁgﬁRGE
GND —1— — Ve VOLTAGE | VOLTAGE
TRIGGER LE_]_ DISCHARGE Low | lrrelevant Irrelevant Low On
J o1 High <1/3VoD High High off
3 §
OUTPUT el 1 4 0t | s THRESHOLD i
- High >1/3VoD >2/3Wop Low on
High | >1/3vop i i
RESET 5 CONTROL 9 <2/3VoD As previously established
VOLTAGE
DIP-8 NE555N
General Description Features

The NE5551s a highly stable device for generating accurate
time delays or oscillation. Additional terminals are provided
for triggering or resetting if desired. In the time delay mode of
operation, the time is precisely controlled by one external re-
sistor and capacitor. For astable operation as an oscillator,
the free running frequency and duty cycle are accurately
controlled with two external resistors and one capacitor. The
circuit may be triggered and reset on falling waveforms, and
the output circuit can source or sink up to 200mA or drive
TTL circuits.

B Direct replacement for SES55/NES55

B Timing from microseconds through hours
B Operates in both astable and monostable modes
B Adjustable duty cycle
B Qutput can source or sink 200 mA
® OQutput and supply TTL compatible

1 Normally on and normally off output

Applications

B Precision timing

B Pulse generation

B Sequential timing

B Time delay generation

B Pulse width modulation

B Pulse position modulation
B Linear ramp generator



ELECTRICAL CHARACTERISTICS

(Ty = 25°C, Viop = 5V to +13Y, unless othewise specified)
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Parameter Conditions Limits Units
Min Typ Max
Supply Voltage 45 16 V
Supply Current Vee =6V, R = QUTPUTLOW 3 f
Ve = 15V, R, = oo OUTPUTLOW 10 15 mA
Note 4 Vee=5V No load QUTPUT HIGH 9 5
Timing Error, Monostable
Initial Accuracy 1 3 %
Drift with Temperature Ry = Tk to 100kE2, 50 ppm/C
C = 0.1yF, (Note 5)
Accuracy over Temperature 15 %
Drift with Supply 01 0.5 %V
Timing Error, Astable
Initial Accuracy 225 %
Drift with Temperature Ry, Rg = Tk to 100kS, 150 ppm/C
C = 0.1yF, (Note 5)
Accuracy over Temperature 30 %
Drift with Supply 030 %V
Threshold Voltage 0.667 X Vee
Trigger Voltage Ve = 15V 43 5 56 Vv
Vo =5V 11 167 21 v
Trigger Current Trigger at 0V 0.5 2 uA
Reset Voltage 03 07 1 v
Reset Current Resetat Vice 0.1 04 mA
Threshold Current (Note 6) 30 230 nA
Control Voltage Level Ve = 15V 9 10 11 v
Vee =5V 26 333 4
Pin 7 Leakage Output High il 100 nA
Pin 7 Sat (Note 7)
Output Low Vee = 15V, 1 = 15mA 180 mV
Qutput Low Vee =45V, |7 = 4.5mA 80 200 my




Electrical Characteristics (otes 1, 2) (Continued)

(Ty = 25°C, Ve = +5V to +15V, unless othewise specified)

Parameter Conditions Limits Units
Min Typ Max
Qutput Voltage Drop (Low) Vee = 18V
lsini = 10mA 0.1 025 v
Ik = 50mA 04 075 v
Ik = 100mA 2 25 v
Ik = 200mA 25 V
Vee = 5V
Ik = 8MA 0.15 04 v
Ik = SmMA 0.1 0.35 v
Qutput Voltage Drop (High) lsource = 200mA, Ve = 15V 125 V
lsource = 100mMA, Ve = 15V 1275 133 V
Vee =5V 275 33 v
Rise Time of Output 100 300 ns
Fall Time of Output 100 300 ns

Note 1: All voltages are measured with respect to the ground pin, unless otherwise specified.

Note 2: Absolute Maximum Ratings indicate limits beyond which damage fo the device may occur. Operating Ratings indicate conditions for which the device is func-
tional, but do not guarantee specific performance limits. Electrical Characteristics state DC and AC electrical specifications under particular test conditions which guar-
antee specific performance limits. This assumes that the device is within the Operating Ratings. Specifications are not quaranteed for parameters where no limit is
given, however, the typical value is a good indication of device performance

Note 3: For operating at elevated temperatures the device must be derated above 25°C based on a +150°C maximum junction temperature and a thermal resistance
170°CIW (S0-8), junction to ambient.

Note 4: Supply current when cutput high typically 9mA and MAX_ is 13mA at Vec=15V.

Note 5: Tested at Vo = 5V and Ve = 15V.

Note 6: This will determine the maximum value of Ry + Rg for 15V operation. The maximum fotal (R, + Rg) is 20Mc.

Note 7: No protection against excessive pin T current is necessary providing the package dissipation rating will not be exceeded.

RECOMMENDED OPERATING

MIN MAX. UNIT

Supply voltage Vee 4.3 16
v
Input voltage (control,reset,threshold, and trigger ) Vee
Output current *200 | mA

Operating free-air temperature, Ta 0 70 c
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Applications Information

MONQOSTABLE OPERATION

In this mode of operation, the timer functions as a one-shot
(Figure 1) The external capacitor is initially held discharged
by a transistor inside the timer. Upon application of a nega-
tive trigger pulse of less than 1/3 V¢ to pin 2, the flip-flop is
set which both releases the short circuit across the capacitor
and drives the output high.

+5Y TO +15V v
i RESET «
<
> R
<
| T e
[} 8
TRIGGER DISCHARGE
NORMALLY o—? U
0N LoAD § P
6 THRESHOLD
| CONTROL
QUTPUT VOLTAGE
‘_ 1 H -

L

NORMALLY & o 1
“OFF” LOAD t ‘{

=
LT

FIGURE 1. Monostable

The voltage across the capacitor then increases exponen-
tially for a period of t = 1.1 R, C, at the end of which time the
voltage equals 2/3 V... The comparator then resets the
flip-flop which in tum discharges the capacitor and drives the
output to its low state. Figure 2 shows the waveforms gener-
ated in this mode of operation. Since the charge and the
threshold level of the comparator are both directly propor-
tional to supply voltage, the timing internal is independent of

supply.

A /] /
/

Vee = 5V Top Trace: Input 5V/Div.

TIME = 0.1 ms/DIV.  Middle Trace: Output 5V/Div.

Ry = 9.1k2 Bottom Trace: Capacitor Valtage 2V/Div.
C =0.01pF

FIGURE 2. Monostahle Waveforms

During the timing cycle when the output is high, the further
application of a trigger pulse will not effect the circuit so long
as the trigger input is returned high at least 10ps before the
end of the timing interval. However the circuit can be reset
during this time by the application of a negative pulse to the
reset terminal (pin 4). The output will then remain in the low
state until a trigger pulse is again applied.

When the reset function is not in use, it is recommended that
it be connected to V¢ to avoid any possibility of false trig-
gering.

Figure 3 is a nomograph for easy determination of R, C val-
ues for various time delays

NOTE: In monostable operation, the trigger should be driven
high before the end of timing cycle

100
10
3
5] 1
=z
g
g o
3
1
° o
0.001
10pus100 ustms 10ms100ms 1s 10s 100s
t4 = TIME DELAY
FIGURE 3. Time Delay
ASTABLE OPERATION

If the circuit is connected as shown in Figure 4 (pins 2 and 6
connected) it will trigger itself and free run as a multivibrator.
The external capacitor charges through R, + Rg and dis-
charges through Rg. Thus the duty cycle may be precisely
set by the ratio of these two resistors.

=il
NS
I

— 5 ¢
PR

FIGURE 4. Astable

In this mode of operation, the capacitor charges and dis-
charges between 1/3 Vi and 2/3 V. As in the friggered

mode, the charge and discharge times, and therefore the fre-

quency are independent of the supply voltage




Physical Dimensions

inches (millimeters) unless otherwise noted

NES55M

D.189-0.187
48005, ilwa] ‘
B 7 & 5
A
fff
I
0.228-0.244
[5.791-6.196)

B
d

Leapho. 1 !

IDENT

LAY et

0.010 gy
0

0.004-0.010
{0102 -0.254]

41  SEATING
PLANE

uuw 001 -0020 ryp
10,356 -0.508)

LB EY 1y

0150 - 0.157
2810 3.988)
0.010-0.020 45 0.053 - 0.089
(0,254 -0,508) = PR (1.346-1.783)
;] ALL LEADS Y
T A [ i L_
0:108) / 0.014
0008000y eap Tips _ 0358 m _ “
R Sl e,
TYP ALL LEADS 0 m”" |-
Pad locatin
DISCHARGE
D CONTROL
VOLTAGE
THRESHOLD

GND

95

[ ) =]
. el ~

E & E

RESET

TRIGGER
OUTPUT
Chip Size: 1.02¢ 1.07 mm

Pad Pad Name Coordinates mkm

N X Y

1 GND 93 313
2 TRIGGER 115 126
3 OUTPUT 590 126
4 RESET 810 451
3 THRESHOLD 810 633
6 CONTROL VOLTAGE 780 829
7 DISCHARGE 420 803
g Vee 125 492
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2N3055
MJ2955

COMPLEMENTARY SILICON POWER TRANSISTORS

» STMicroelectronics PREFERRED
SALESTYPES
» COMPLEMENTARY NPN-PNP DEVICES

DESCRIPTION

The 2N3055 is a silicon Epitaxial-Base Planar
NPN transistor mounted in Jedec TO-3 metal
case.

It is intended for power switching circuits, series
and shunt regulators, output stages and high
fidelity amplifiers.

The complementary PNP type is MJ2955.

TO-3

INTERNAL SCHEMATIC DIAGRAM

Co (TAB) Co (TAB)
B BCO) (/ )
N
Eo(2) E©(2)
SCO8820 SCOBE30
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
NPN 2N3055
PNP MJ2955
Veso Collector-Base Voltage (Ig = 0) 100 V%
Vcer |Collector-Emitter Voltage (Ree < 100Q) 70 3
Veeo | Collector-Emitter Voltage (Ig = 0) 60 \Y
Veso |Emitter-Base Voltage (Ic = 0) 7 V
Ic Collector Current 15 A
Is Base Current 7 A
Piot Total Dissipation at T < 25 °C 115 W
Tstg Storage Temperature -65 to 200 °c
T Max. Operating Junction Temperature 200 °c

For PNP types voltage and current values are negative
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2N3055 / MJ2955

THERMAL DATA

Rinj-case | Thermal Resistance Junction-case Max ‘ 1.5 ‘ °crw ‘
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. Unit
lcex Collector Cut-off Vee =100V 1 mA
Current (Vgg =-1.5V) |Vge=100V T;=150°C 5 mA
lceo Collector Cut-off Vee=30V 0.7 mA
Current (Ig = 0)
leso Emitter Cut-off Current |Veg =7V 5 mA
(lc=0)
Vceogsusy* |Collector-Emitter Ic = 200 mA 60 Vi
Sustaining Voltage
(le=0)
VcER(sus)* | Collector-Emitter Ilc = 200 mA 70 \%
Sustaining
Voltage (Ree = 100 Q)
VgE(saty* | Collector-Emitter lc=4A Ig = 400 mA 1 Vi
Saturation Voltage lce =10 A lg=3.3A 3 V
VBE* Base-Emitter Voltage |lc=4 A Vce=4 A 1.8 \
hres DC Current Gain lc=4A Vee=4 A 20 70
lc =10 A Ve =4 A 5
fr Transition frequency lc=0.5A Vee= 10V 3 MHz
lsp® Second Breakdown Ve =40V 2.87 A
Collector Current

# Pulsed: Pulse duration = 300 us, duty cycle 1.5 %
For PNP types voltage and current values are negative

214
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2N3055/ MJ2955
TO-3 MECHANICAL DATA
mm inch
DIM.
MIN. TYP. MAX. MIN. TYP. MAX.
A 11.00 13.10 0.433 0.516
B 0.97 1.15 0.038 0.045
C 1.50 1.65 0.059 0.065
D 8.32 8.92 0.327 0.351
E 19.00 20.00 0.748 0.787
G 10.70 11.10 0.421 0.437
N 16.50 17.20 0.649 0.677
P 25.00 26.00 0.984 1.023
R 4.00 4.09 0.157 0.161
U 38.50 39.30 1.515 1.547
\Y% 30.00 30.30 1.187 1.193
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