
A1.1 Cálculos para elección de paneles solares 

Para la selección de la cantidad de paneles solares a emplearse en el seguidor solar 

se empleará el peor de los casos del nivel de radiación promedio para las zonas sierra 

y selva obtenida del atlas de energía solar del Perú de senhami [7]. 

Tabla A1.1 Radiación promedio en un día de bajo nivel de radiación 

Nivel de radiación promedio (kWh/m2) 

4.56 

Con el valor anterior se pasa a calcular el consumo de un hogar en zonas rurales 

estimando el consumo estándar en las zonas rurales. 

Tabla A1.2 Consumo eléctrico de un hogar en la zona rural aislada 

Consumo eléctrico de un hogar en la zona rural aislada 

Aparato Eléctrico 
potencia 

consumida(W) Cant. 
tiempo de 

uso (h) Potencia(Wh) 

Iluminación 
(focos) 60 4 3 720 

celulares 0.5 2 2 2 

Tv 60 1 4 240 

Radio 40 1 2 80 

consumo extra 1 10 1 2 20 

consumo extra 2 10 1 2 20 

Total (W) 1082 

Como se aprecia en la tabla A.2 se requiere de un consumo 1082 Wh, con esto se 

puede sacar la potencia pico de los paneles: 

𝑊𝑝𝑖𝑐𝑜 = 1200 ∗
1082

1000 ∗ 4.56
 , 

𝑊𝑝𝑖𝑐𝑜 = 284.7368 𝑊 . 

Para la selección de los paneles solares se usó la potencia que ofrece cada uno para 

alimentar el consumo necesario anteriormente calculado (1082W) y para seleccionar 

cual es el mejor se usó los precios unitarios.  

𝐶𝑎𝑛𝑡𝑖𝑑𝑎𝑑 =
284.7368

𝑝𝑜𝑡𝑒𝑛𝑐𝑖𝑎 𝑑𝑒 𝑝𝑜𝑠𝑖𝑏𝑙𝑒 𝑝𝑎𝑛𝑒𝑙
 . 

Se usaron precios referenciales de la página SOLARCORP PERU. 



Tabla A1.3 Selección de cantidad y tipo de panel solar 

Panel Solar: 

Potencia(W) Cantidad Entero 
Costo unitario 

(US$) 
Costo total 

(US$) 

50 5.69 6 98 588 

75 3.80 4 140 560 

100 2.85 3 195 585 

150 1.90 2 275 550 

200 1.42 2 367 734 

250 1.14 2 459 918 

300 0.95 1 551 551 

En la tabla A1.3 se resaltó el tipo de panel seleccionado, que es de 150 W y una cantidad 

de 2 unidades. 

Para la selección del banco de baterías que permitirán almacenar energía para su uso 

en los tiempos en que el panel no se encuentre en funcionamiento. 

Tabla A1.4 valores estándares para la selección de la batería 

Baterías Valores estándares 

Días de 
autonomía 0.5 

Rendimiento 0.8 

Grado de 
descarga 0.8 

Voltaje de 
Entrada 12 

𝐼 = 1082 ∗
0.5

0.8 ∗ 0.8 ∗ 12
 , 

𝐼 = 70.44 𝐴ℎ . 

Se requiere de un banco de baterías con la capacidad de amperaje mayor a 70.44 Ah. 

Tabla A1.5 Selección de cantidad y tipo del banco de baterías 

Amperaje(Ah) 
Cantidad 
(calculo) Entero 

Costo unitario 
(S/.) Costo total (S/.) 

70 1.01 1 300 300 

75 0.94 1 253 253 

90 0.78 1 378 378 

102 0.69 1 330 330 

En la tabla A.5 se resaltó el tipo de batería seleccionada, que es de 75 Ah y una cantidad 

de 1 unidad. 



Para la selección del controlador o regulador y del inversor se toman los valores 

anteriormente hallados. 

𝐴𝑚𝑝𝑒𝑟𝑎𝑗𝑒 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑎𝑑𝑜𝑟 =
284.7368 𝑊

12 𝑉
 . 

Tabla A1.6 Información para la selección del controlador y el inversor 

Controlador Amperaje 
Valor 

entero 

Carga Máxima 23.72807018 A 24 A 

Inversor: 
entrada 12 VDC 

Salida 220VAC 

frecuencia 60 Hz 

En la tabla A1.6 se selecciona un regulador de un amperaje mayor o igual a 24 A. 

Además de un inversor que convierta de 12 VDC a 220 VAC. 



A2.1 Cálculo del ángulo de giro óptimo del módulo fotovoltaico 

Para el desarrollo del programa del seguimiento del sol, se presentan los siguientes 

cálculos que permiten determinar la posición del sol, dependiendo de la hora y la 

locación en el planeta donde se quiere saber estos valores.  

Entradas: 

α: latitud, 

β: longitud, 

ʏ: ángulo anual, 

φ: ángulo de los trópicos, 

δ: ángulo horario. 

Determinación de la posición del sol 

Se define el vector unitario de la posición del sol en las direcciones este, sur y z: 

Se define el valor  Φ; es el ángulo de inclinación de los rayos solares con respecto a la 

perpendicular al ecuador en ese momento del año: 

Ángulos representativos de la posición del sol 

Se definen los ángulos para definir la posición del sol: 

θH: ángulo horizontal. 

θV: ángulo vertical. 

Se calcula los valores de estos ángulos con el vector posición del sol: 



A2.2 Ángulo de giro óptimo del panel fotovoltaico 

Se presenta un diagrama que define el panel solar (vista lateral) y la normal ‘n’ al 

panel.  

Para realizar los cálculos se usará las coordenadas x’ y’ z’ 



Al girar ‘r’ grados se obtiene el nuevo valor de la normal n’: 

Expresado en las coordenadas x,y,z: 



A2.3 Dirección de los rayos solares 

Se el vector en las coordenadas xyz que presenta la dirección de los rayos solares. 

A2.4 Ángulo óptimo de inclinación 

Para lograr que se tenga los vectores s y n sean lo más paralelos posible, mayor 

incidencia del sol, el producto escalar entre los dos debe ser máxima.  



De los cálculos se obtiene el ángulo óptimo de giro: 

𝒓 = 𝒂𝒓𝒄𝒕𝒈 (
𝑺𝒚

𝑺𝒙 ∗ 𝐬𝐢𝐧(𝒊) − 𝑺𝒛 ∗ 𝐜𝐨𝐬(𝒊)
) . 
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Approximate Scale 1:1

Application 1. The ACS712 outputs an analog signal, VOUT . 
that varies linearly with the uni- or bi-directional AC or DC 
primary sensed current, IP , within the range specified. CF 
is recommended for noise management, with values that 
depend on the application.

ACS712

Description
The Allegro® ACS712 provides economical and precise 
solutions for AC or DC current sensing in industrial, automotive, 
commercial, and communications systems. The device 
package allows for easy implementation by the customer. 
Typical applications include motor control, load detection and 
management, switched-mode power supplies, and overcurrent 
fault protection.

The device consists of a precise, low-offset, linear Hall 
sensor circuit with a copper conduction path located near the 
surface of the die. Applied current flowing through this copper 
conduction path generates a magnetic field which is sensed 
by the integrated Hall IC and converted into a proportional 
voltage. Device accuracy is optimized through the close 
proximity of the magnetic signal to the Hall transducer. A 
precise, proportional voltage is provided by the low-offset, 
chopper-stabilized BiCMOS Hall IC, which is programmed 
for accuracy after packaging.

The output of the device has a positive slope (>VIOUT(Q)) 
when an increasing current flows through the primary copper 
conduction path (from pins 1 and 2, to pins 3 and 4), which 
is the path used for current sensing. The internal resistance of 
this conductive path is 1.2 mΩ typical, providing low power 

ACS712-DS

Features and Benefits
▪ Low-noise analog signal path
▪ Device bandwidth is set via the new FILTER pin
▪ 5 µs output rise time in response to step input current
▪ 50 kHz bandwidth
▪ Total output error 1.5% at TA = 25°C, and 4% at –40°C to 85°C
▪ Small footprint, low-profile SOIC8 package
▪ 1.2 mΩ internal conductor resistance
▪ 2.1 kVRMS minimum isolation voltage from pins 1-4 to pins 5-8
▪ 5.0 V, single supply operation
▪ 66 to 185 mV/A output sensitivity
▪ Output voltage proportional to AC or DC currents
▪ Factory-trimmed for accuracy
▪ Extremely stable output offset voltage
▪ Nearly zero magnetic hysteresis
▪ Ratiometric output from supply voltage

Fully Integrated, Hall Effect-Based Linear Current Sensor  
with 2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Continued on the next page…

Package: 8 pin SOIC (suffix LC)

Typical Application 
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Selection Guide

Part Number Packing* TOP  
(°C)

Optimized Range, IP 
(A)

Sensitivity, Sens 
(Typ) (mV/A)

ACS712ELCTR-05B-T Tape and reel, 3000 pieces/reel –40 to 85 ±5 185

ACS712ELCTR-20A-T Tape and reel, 3000 pieces/reel –40 to 85 ±20 100

ACS712ELCTR-30A-T Tape and reel, 3000 pieces/reel –40 to 85 ±30 66

*Contact Allegro for additional packing options.

loss. The thickness of the copper conductor allows survival of 
the device at up to 5× overcurrent conditions. The terminals of 
the conductive path are electrically isolated from the sensor leads 
(pins 5 through 8). This allows the ACS712 current sensor to be 
used in applications requiring electrical isolation without the use 
of opto-isolators or other costly isolation techniques.

The ACS712 is provided in a small, surface mount SOIC8 package. 
The leadframe is plated with 100% matte tin, which is compatible 
with standard lead (Pb) free printed circuit board assembly processes. 
Internally, the device is Pb-free, except for flip-chip high-temperature 
Pb‑based solder balls, currently exempt from RoHS. The device is 
fully calibrated prior to shipment from the factory.

Description (continued)

Absolute Maximum Ratings
Characteristic Symbol Notes Rating Units

Supply Voltage VCC 8 V

Reverse Supply Voltage VRCC –0.1 V

Output Voltage VIOUT 8 V

Reverse Output Voltage VRIOUT –0.1 V

Output Current Source IIOUT(Source)  3 mA

Output Current Sink IIOUT(Sink) 10 mA

Overcurrent Transient Tolerance IP
100 total pulses, 250 ms duration each, applied 
at a rate of 1 pulse every 100 seconds. 60 A

Maximum Transient Sensed Current IR(max) Junction Temperature, TJ < TJ(max) 60 A

Nominal Operating Ambient Temperature TA Range E –40 to 85 ºC

Maximum Junction TJ(max) 165 ºC

Storage Temperature Tstg –65 to 170 ºC

TÜV America 
Certificate Number: 
U8V 06 05 54214 010

Parameter Specification

Fire and Electric Shock
CAN/CSA-C22.2 No. 60950-1-03

UL 60950-1:2003
EN 60950-1:2001
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Terminal List Table
Number Name Description

1 and 2 IP+ Terminals for current being sensed; fused internally

3 and 4 IP– Terminals for current being sensed; fused internally

5 GND Signal ground terminal

6 FILTER Terminal for external capacitor that sets bandwidth

7 VIOUT Analog output signal

8 VCC Device power supply terminal

Functional Block Diagram

Pin-out Diagram
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COMMON OPERATING CHARACTERISTICS1 over full range of TOP , CF = 1 nF, and VCC = 5 V, unless otherwise specified
Characteristic Symbol Test Conditions Min. Typ. Max. Units

ELECTRICAL CHARACTERISTICS
Supply Voltage VCC 4.5 5.0 5.5 V
Supply Current ICC VCC = 5.0 V, output open 6 8 11 mA
Output Zener Clamp Voltage VZ ICC =  11 mA, TA = 25°C 6 8.3 – V
Output Resistance RIOUT IIOUT = 1.2 mA, TA=25°C – 1 2 Ω
Output Capacitance Load CLOAD VIOUT to GND – – 10 nF
Output Resistive Load RLOAD VIOUT to GND 4.7 – – kΩ
Primary Conductor Resistance RPRIMARY TA = 25°C – 1.2 – mΩ
RMS Isolation Voltage VISORMS Pins 1-4 and 5-8; 60 Hz, 1 minute, TA=25°C 2100 – – V
DC Isolation Voltage VISODC Pins 1-4 and 5-8; 1 minute, TA=25°C – 5000 – V
Propagation Time tPROP IP = IP(max), TA = 25°C, COUT = open – 3 – μs
Response Time tRESPONSE IP = IP(max), TA = 25°C, COUT = open – 7 – μs
Rise Time tr IP = IP(max), TA = 25°C, COUT = open – 5 – μs
Frequency Bandwidth f –3 dB, TA = 25°C; IP is 10 A peak-to-peak 50 – – kHz
Nonlinearity ELIN Over full range of IP – ±1 ±1.5 %
Symmetry ESYM Over full range of IP 98 100 102 %

Zero Current Output Voltage VIOUT(Q) Bidirectional; IP = 0 A, TA = 25°C – VCC  × 
0.5 – V

Magnetic Offset Error VERROM IP = 0 A, after excursion of 5 A – 0 – mV

Clamping Voltage
VCH Typ. –110 VCC  × 

0.9375 Typ. +110 mV

VCL Typ. –110 VCC  × 
0.0625 Typ. +110 mV

Power-On Time tPO
Output reaches 90% of steady-state level, TJ = 25°C, 20 A present 
on leadframe – 35 – µs

Magnetic Coupling2 – 12 – G/A
Internal Filter Resistance3 RF(INT) 1.7 kΩ
1Device may be operated at higher primary current levels, IP, and ambient, TA , and internal leadframe temperatures, TOP , provided that the Maximum 
Junction Temperature, TJ(max), is not exceeded.
21G = 0.1 mT.
3RF(INT) forms an RC circuit via the FILTER pin.

COMMON THERMAL CHARACTERISTICS1

Min. Typ. Max. Units
Operating Internal Leadframe Temperature TOP E range –40 – 85 °C

Value Units
Junction-to-Lead Thermal Resistance2 RθJL Mounted on the Allegro ASEK 712 evaluation board 5 °C/W

Junction-to-Ambient Thermal Resistance RθJA
Mounted on the Allegro 85-0322 evaluation board, includes the power con-
sumed by the board 23 °C/W

1Additional thermal information is available on the Allegro website.
2The Allegro evaluation board has 1500 mm2 of 2 oz. copper on each side, connected to pins 1 and 2, and to pins 3 and 4, with thermal vias connect-
ing the layers. Performance values include the power consumed by the PCB.  Further details on the board are available from the Frequently Asked 
Questions document on our website. Further information about board design and thermal performance also can be found in the Applications Informa-
tion section of this datasheet.
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x05A PERFORMANCE CHARACTERISTICS TOP = –40°C to 85°C1, CF = 1 nF, and VCC = 5 V, unless otherwise specified
Characteristic Symbol Test Conditions Min. Typ. Max. Units

Optimized Accuracy Range IP –5 – 5 A

Sensitivity2
SensTA Over full range of IP, TA = 25°C – 185 – mV/A

SensTOP Over full range of IP 178 – 193 mV/A

Noise VNOISE(PP)

Peak-to-peak, TA= 25°C, 185 mV/A programmed Sensitivity, 
CF = 4.7 nF, COUT = open, 20 kHz bandwidth – 45 – mV

Peak-to-peak, TA = 25°C, 185 mV/A programmed Sensitivity, 
CF = 47 nF, COUT = open, 2 kHz bandwidth – 20 – mV

Peak-to-peak, TA = 25°C, 185 mV/A programmed Sensitivity, 
CF = 1 nF, COUT = open, 50 kHz bandwidth – 75 – mV

Electrical Offset Voltage VOE IP = 0 A –40 – 40 mV
Total Output Error3 ETOT IP =±5 A, TA = 25°C – ±1.5 – %
1Device may be operated at higher primary current levels, IP, and ambient temperatures, TOP, provided that the Maximum Junction Temperature, 
TJ(max), is not exceeded.
2At –40°C Sensitivity may shift as much 9% outside of the datasheet limits.
3Percentage of IP, with IP = 5 A. Output filtered.

x20A PERFORMANCE CHARACTERISTICS TOP = –40°C to 85°C1, CF = 1 nF, and VCC = 5 V, unless otherwise specified
Characteristic Symbol Test Conditions Min. Typ. Max. Units

Optimized Accuracy Range IP –20 – 20 A

Sensitivity2
SensTA Over full range of IP, TA = 25°C – 100 – mV/A

SensTOP Over full range of IP 97 – 103 mV/A

Noise VNOISE(PP)

Peak-to-peak, TA= 25°C, 100 mV/A programmed Sensitivity, 
CF = 4.7 nF, COUT = open, 20 kHz bandwidth – 24 – mV

Peak-to-peak, TA = 25°C, 100 mV/A programmed Sensitivity, 
CF = 47 nF, COUT = open, 2 kHz bandwidth – 10 – mV

Peak-to-peak, TA = 25°C, 100 mV/A programmed Sensitivity,  
CF = 1 nF, COUT = open, 50 kHz bandwidth – 40 – mV

Electrical Offset Voltage VOE IP = 0 A –30 – 30 mV
Total Output Error3 ETOT IP =±20 A, TA = 25°C – ±1.5 – %
1Device may be operated at higher primary current levels, IP, and ambient temperatures, TOP, provided that the Maximum Junction Temperature, 
TJ(max), is not exceeded.
2At –40°C Sensitivity may shift as much 9% outside of the datasheet limits.
3Percentage of IP, with IP = 20 A. Output filtered.

x30A PERFORMANCE CHARACTERISTICS TOP = –40°C to 85°C1, CF = 1 nF, and VCC = 5 V, unless otherwise specified
Characteristic Symbol Test Conditions Min. Typ. Max. Units

Optimized Accuracy Range IP –30 – 30 A

Sensitivity2
SensTA Over full range of IP , TA = 25°C – 66 – mV/A

SensTOP Over full range of IP 64 – 68 mV/A

Noise VNOISE(PP)

Peak-to-peak, TA= 25°C, 66 mV/A programmed Sensitivity, 
CF = 4.7 nF, COUT = open, 20 kHz bandwidth – 20 – mV

Peak-to-peak, TA = 25°C, 66 mV/A programmed Sensitivity,  
CF = 47 nF, COUT = open, 2 kHz bandwidth – 7 – mV

Peak-to-peak, TA = 25°C, 66 mV/A programmed Sensitivity,  
CF = 1 nF, COUT = open, 50 kHz bandwidth – 35 – mV

Electrical Offset Voltage VOE IP = 0 A –30 – 30 mV
Total Output Error3 ETOT IP = ±30 A , TA = 25°C – ±1.5 – %
1Device may be operated at higher primary current levels, IP, and ambient temperatures, TOP, provided that the Maximum Junction Temperature, 
TJ(max), is not exceeded.
2At –40°C Sensitivity may shift as much 9% outside of the datasheet limits.  
3Percentage of IP, with IP = 30 A. Output filtered.
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Characteristic Performance
IP = 5 A, Sens =  185 mV/A unless otherwise specified
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Sensitivity (Sens). The change in sensor output in response to a 
1 A change through the primary conductor. The sensitivity is the 
product of the magnetic circuit sensitivity (G / A) and the linear 
IC amplifier gain (mV/G). The linear IC amplifier gain is pro-
grammed at the factory to optimize the sensitivity (mV/A) for the 
full-scale current of the device.

Noise (VNOISE). The product of the linear IC amplifier gain 
(mV/G) and the noise floor for the Allegro Hall effect linear IC 
(≈1 G).  The noise floor is derived from the thermal and shot 
noise observed in Hall elements. Dividing the noise (mV) by the 
sensitivity (mV/A) provides the smallest current that the device is 
able to resolve.   

Linearity (ELIN). The degree to which the voltage output from 
the sensor varies in direct proportion to the primary current 
through its full-scale amplitude. Nonlinearity in the output can be 
attributed to the saturation of the flux concentrator approaching 
the full-scale current. The following equation is used to derive the 
linearity:  

where VIOUT_full-scale amperes = the output voltage (V) when the 
sensed current approximates full-scale ±IP .

Symmetry (ESYM).  The degree to which the absolute voltage 
output from the sensor varies in proportion to either a positive 
or negative full-scale primary current. The following formula is 
used to derive symmetry:

Quiescent output voltage (VIOUT(Q)). The output of the sensor 
when the primary current is zero.  For a unipolar supply voltage, 
it nominally remains at VCC ⁄ 2.  Thus, VCC = 5 V translates into 
VIOUT(Q) = 2.5 V. Variation in VIOUT(Q) can be attributed to the 
resolution of the Allegro linear IC quiescent voltage trim and 
thermal drift.

Electrical offset voltage (VOE). The deviation of the device out-
put from its ideal quiescent value of VCC / 2 due to nonmagnetic 
causes. To convert this voltage to amperes, divide by the device 
sensitivity, Sens. 

Accuracy (ETOT). The accuracy represents the maximum devia-
tion of the actual output from its ideal value.  This is also known 
as the total ouput error.  The accuracy is illustrated graphically in 
the output voltage versus current chart at right.

Accuracy is divided into four areas:

• 0 A at 25°C. Accuracy of sensing zero current flow at 25°C,
without the effects of temperature.

• 0 A over Δ temperature. Accuracy of sensing zero current
flow including temperature effects.

• Full-scale current at 25°C. Accuracy of sensing the full-scale
current at 25°C, without the effects of temperature.

• Full-scale current over Δ temperature. Accuracy of sensing full-
scale current flow including temperature effects.

Ratiometry. The ratiometric feature means that its 0 A output, 
VIOUT(Q), (nominally equal to VCC/2) and sensitivity, Sens, are 
proportional to its supply voltage, VCC . The following formula is 
used to derive the ratiometric change in 0 A output voltage, 
ΔVIOUT(Q)RAT (%).

The ratiometric change in sensitivity, ΔSensRAT (%), is defined as:

Definitions of Accuracy Characteristics

100 1– [{ [ {VIOUT_full-scale amperes –  VIOUT(Q)∆ gain × % sat ( )
2 (VIOUT_half-scale amperes –   VIOUT(Q) )

100
VIOUT_+ full-scale amperes –     VIOUT(Q)

VIOUT(Q) – VIOUT_–full-scale amperes 

100
VIOUT(Q)VCC / VIOUT(Q)5V

VCC / 5 V 

100
SensVCC / Sens5V

VCC / 5 V‰ �

Output Voltage versus Sensed Current
Accuracy at 0 A and at Full-Scale Current

Increasing VIOUT(V)

+IP (A)

Accuracy

Accuracy

Accuracy
25°C Only

Accuracy
25°C Only

Accuracy
25°C Only

Accuracy

0 A

v rO e Temp erature

Average
VIOUT

–IP (A)

v rO e Temp erature

v rO e Temp erature

Decreasing VIOUT(V)

IP(min)

IP(max)
Full Scale
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Rise Time versus External Filter Capacitance
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Definitions of Dynamic Response Characteristics

Propagation delay (tPROP). The time required for the sensor 
output to reflect a change in the primary current signal. Propaga-
tion delay is attributed to inductive loading within the linear IC 
package, as well as in the inductive loop formed by the primary 
conductor geometry. Propagation delay can be considered as a 
fixed time offset and may be compensated.

Primary Current

Transducer Output

90

0

I (%)

Propagation Time, tPROP
t

Primary Current

Transducer Output

90

0

I (%)

Response Time, tRESPONSE
t

Primary Current

Transducer Output

90

10
0

I (%)

Rise Time, tr
t

Rise time (tr). The time interval between a) when the sensor 
reaches 10% of its full scale value, and b) when it reaches 90% 
of its full scale value. The rise time to a step response is used to 
derive the bandwidth of the current sensor, in which ƒ(–3 dB) = 
0.35 / tr. Both tr and tRESPONSE are detrimentally affected by eddy 
current losses observed in the conductive IC ground plane.

Response time (tRESPONSE). The time interval between 
a) when the primary current signal reaches 90% of its final
value,  and b) when the sensor reaches 90% of its output
corresponding to the applied current.

Excitation Signal

Output (mV)

15 A 

Step Response

TA=25°C

CF (nF) tr (µs)

0 6.647
1 7.74
4.7 17.38

10 32.09087
22 68.15
47 88.18

100 291.26
220 623.02
470 1120
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Chopper Stabilization is an innovative circuit technique that is 
used to minimize the offset voltage of a Hall element and an asso-
ciated on-chip amplifier.  Allegro patented a Chopper Stabiliza-
tion technique that nearly eliminates Hall IC output drift induced 
by temperature or package stress effects. This offset reduction 
technique is based on a signal modulation-demodulation process. 
Modulation is used to separate the undesired dc offset signal from 
the magnetically induced signal in the frequency domain.  Then, 
using a low-pass filter, the modulated dc offset is suppressed 
while the magnetically induced signal passes through the filter.  
As a result of this chopper stabilization approach, the output 
voltage from the Hall IC is desensitized to the effects of tempera-
ture and mechanical stress. This technique produces devices that 
have an extremely stable Electrical Offset Voltage, are immune to 
thermal stress, and have precise recoverability after temperature 
cycling.  

This technique is made possible through the use of a BiCMOS 
process that allows the use of low-offset and low-noise amplifiers 
in combination with high-density logic integration and sample 
and hold circuits.  

Chopper Stabilization Technique

Amp

Regulator

Clock/Logic

Hall Element

S
am

pl
e 

an
d

H
ol

d

Low-Pass
Filter

Concept of Chopper Stabilization Technique
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Typical Applications

Application 5. 10 A Overcurrent Fault Latch. Fault threshold set by R1 and 
R2. This circuit latches an overcurrent fault and holds it until the 5 V rail is 
powered down.

Application 2. Peak Detecting Circuit

Application 4. Rectified Output. 3.3 V scaling and rectification application 
for A-to-D converters. Replaces current transformer solutions with simpler 
ACS circuit. C1 is a function of the load resistance and filtering desired. 
R1 can be omitted if the full range is desired.
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Application 3. This configuration increases gain to 610 mV/A 
(tested using the ACS712ELC-05A).
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Improving Sensing System Accuracy Using the FILTER Pin

In low-frequency sensing applications, it is often advantageous 
to add a simple RC filter to the output of the sensor. Such a low-
pass filter improves the signal-to-noise ratio, and therefore the 
resolution, of the sensor output signal. However, the addition of 
an RC filter to the output of a sensor IC can result in undesirable 
sensor output attenuation — even for dc signals. 

Signal attenuation, ∆VATT , is a result of the resistive divider 
effect between the resistance of the external filter, RF (see 
Application 6), and the input impedance and resistance of the 
customer interface circuit, RINTFC. The transfer function of this 
resistive divider is given by:

Even if RF and RINTFC are designed to match, the two individual 
resistance values will most likely drift by different amounts over 

temperature. Therefore, signal attenuation will vary as a function 
of temperature. Note that, in many cases, the input impedance, 
RINTFC , of a typical analog-to-digital converter (ADC) can be as 
low as 10 kΩ.

The ACS712 contains an internal resistor, a FILTER pin connec-
tion to the printed circuit board, and an internal buffer amplifier. 
With this circuit architecture, users can implement a simple 
RC filter via the addition of a capacitor, CF (see Application 7) 
from the FILTER pin to ground. The buffer amplifier inside of 
the ACS712 (located after the internal resistor and FILTER pin 
connection) eliminates the attenuation caused by the resistive 
divider effect described in the equation for ∆VATT. Therefore, the 
ACS712 device is ideal for use in high-accuracy applications 
that cannot afford the signal attenuation associated with the use 
of an external RC low-pass filter.

=∆VATT
RINTFC

RF + RINTFC
VIOUT 







 .

Application 6. When a low pass filter is constructed 
externally to a standard Hall effect device, a resistive 
divider may exist between the filter resistor, RF, and 
the resistance of the customer interface circuit, RINTFC. 
This resistive divider will cause excessive attenuation, 
as given by the transfer function for ∆VATT.

Application 7. Using the FILTER pin 
provided on the ACS712 eliminates the 
attenuation effects of the resistor divider 
between RF and RINTFC, shown in Appli-
cation 6.
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The products described herein are manufactured under one or more 
of the following U.S. patents: 5,045,920; 5,264,783; 5,442,283; 
5,389,889; 5,581,179; 5,517,112; 5,619,137; 5,621,319; 5,650,719; 
5,686,894; 5,694,038; 5,729,130; 5,917,320; and other patents 
pending.
Allegro MicroSystems, Inc. reserves the right to make, from time 
to time, such departures from the detail specifications as may be 
required to permit improvements in the performance, reliability, 

or manufacturability of its products. Before placing an order, 
the user is cautioned to verify that the information being relied 
upon is current.  The information included herein is believed to 
be accurate and reliable.  However, Allegro MicroSystems, Inc. 
assumes no responsibility for its use; nor for any infringement of 
patents or other rights of third parties which may result from its 
use.
Copyright ©2006, Allegro MicroSystems, Inc.
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 A 6061 Soporte ejes panel21

 A 6061 Soporte tornillo sin fin22

 A 6061 Placa para motor13

 
A 6061

 
Soporte trasero tornillo sin fin14

 A 6061 Base para soporte15
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ACROPOLIS CONTRATISTAS  

         GENERALES SAC 

Av. los Ángeles Mz. E Lt. 2 

              Lima- Ate 

        RUC  20433840152 

 

 

PROFORMA 

 

Cliente: Paulo Mancco Leandro 

Dirección: ---------------- 

RUC: 10704943915 

Fecha: 14/11/14  

Validez: 30 días    

 

Se realiza la cotización de 5 piezas de acero inoxidable según los planos enviados, por 

una cantidad de 100 unidades. Esta proforma incluye el mecanizado de las piezas más 

no el costo de envío.  

 

 

Proforma realizada por el ingeniero Abelardo Jara F., para la realización de los 

productos se requiere un adelanto del 30% del precio total. El plazo de entrega de los 

productos es 20 días como máximo después de haber recibido el pago, día en el cual 

se deberá cancelar el saldo total. 

 

 

 

 

 

 

 

ITEM DESCRICIÓN PRECIO 
UNITARIO 

CANTIDAD PRECIO 
TOTAL 

1 Tubo trípode S/.34.00 100 S/.3400.00 

2 Acople en T S/.43.00 100 S/.4300.00 

3 Acople eje trípode S/.42.00 100 S/.4200.00 

4 Soporte trípode S/.51.50 100 S/.5150.00 

5 Eje trípode S/.30.50 100 S/.3050.00 

TOTAL S/.20100.00 

TOTAL+ IGV (18%) S/.23718.00 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 



A6.1 Selección de los grados de libertad del sistema mecatrónico.  

 

Los seguidores solares pueden estar definidos por uno o dos grados de libertad. Para 

la selección de estos se basó en las consideraciones del movimiento del sol y de los 

accesorios extras que requiere uno a diferencia del otro. 

 

Figura A6.1 Movimiento del Sol, inclinado en los ejes α y ψ 

En la figura A6.1 se muestra el movimiento del Sol entre polos debido al movimiento 

rotacional de la tierra y en su eje cada 3 meses en el año, lo que da lugar a las 

estaciones. El análisis de todo el movimiento de la tierra dependiendo de en qué zona 

de la tierra se quiera hacer el estudio.  

La trayectoria del sol con mayor relevancia es la que se realiza a diario desde el Este 

hacia el Oeste. La inclinación del Sol debido al ángulo α y ψ varia debido cada 3 meses 

y de la posición a la que se situé el usuario. Por los cálculos realizados en el anexo 2, 

se puede llegar a saber la posición del sol en las diferentes posibilidades de estos 

ángulos. Notándose una variación de 35° de α, cada 6 meses (de verano a otoño y de 

invierno a primavera) y una variación de 3° en los cambios de estación de primavera a 

verano y de otoño a invierno. Por lo que la radiación en la trayectoria de norte a sur no 

es muy variada. 

Para la elaboración de un seguidor de 1 o 2 grados de libertad se enlistaron la diferencia 

en cantidad de componentes necesarios a utilizar: 

Tabla A6.1 Diferencia de un seguidor de 1 grado con uno de 2 grados de libertad 

 1 grado de libertad 2 grados de libertad 

Cantidad de motores 1 2 

Conexiones pocas Muchas 

Facilidad de ensamblaje fácil media 

Aumenta la eficiencia con 
respecto a un panel solar de 

0 grados de libertad 

 
25% 

 
35% 

   

     



Analizando la tabla A6.1, se aprecia que la eficiencia ganada al poseer 2 grados de 

libertad es del 10 % con respecto a la de un panel solar de cero grados de libertad; sin 

embargo, se requiere de un motor adicional y de un aumento de conexiones, lo cual 

hace que la instalación más sencilla sea la de 1 grado de libertad. Por ende, siendo la 

principal causa la variación del ángulo del sol y la posible complejidad del diseño e 

instalación de un mecanismo para obtener 2 grados de libertad, se eligió el diseño de 

un seguidor solar de un grado de libertad. 



A7.1 Selección del motor a pasos  

 
Para la selección del motor que será el encargado del desplazamiento del panel 
solar se realizaron los siguientes cálculos. 
 
Se define: 

𝑇𝑚 =
𝑤

2
∗ 𝑑 . 

 
Tm: torque que ejerce el peso de los paneles y la estructura de sujeción de este. 

 w : peso de los 2 paneles (11Kg cada uno) más la estructura que la sujeta. 

 d: distancia desde el eje al centro de gravedad de los paneles. 

w = 25 kg 

d = 130mm = 13cm 

𝑇𝑚 = 162.5 𝑘𝑔. 𝑐𝑚 . 
 

 
 

Figura A7.1 Esquema de la corona acoplada  
a los ejes de transmisión de torque 

 
Tc: Torque soportado por la corona (Kg.cm). 
Tf: Torque soportado por el tornillo sin fin (kg.cm). 
 

𝑇𝑐 = 2 ∗ 𝑇𝑑 = 325 𝑘𝑔. 𝑐𝑚 . 
 

 



 
Se eligió un tornillo sin fin- corona de un ratio de 1: 50  de 50 dientes, 
obteniéndose una relación de Tf a Tc de la siguiente forma: 

 

𝑇𝑓

𝑇𝑐
=

1

50
 , 

 

𝑇𝑓 =
325

50
= 6.5 𝐾𝑔. 𝑐𝑚 . 

 

Debido a que el eje del tornillo sin fin, esta acoplado en directo con el motor  

Tmot: Torque del motor a seleccionar (kg.cm). 

 Tmot ≥ 6.5Kg.cm 

 

Por tanto se pasó a seleccionar un motor del doble de capacidad con 

las especificaciones detallad as en anexo 3. 

 
𝑇𝑚𝑜𝑡𝑜𝑟 =   13 𝐾𝑔. 𝑐𝑚 . 
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