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INVITACION

Con el objetivo de poder dar a conocer acerca del proyecto ” MEJORAR LA
FISIOTERAPIA DE PACIENTES CON DISCAPACIDAD FISICA MOTORA,
CON ORTESIS TELEOPERADA” se tiene el agrado invitar a usted a poder
participar a la capacitacién del manejo de la ortesis y aplicacién desarrollada,
dicha capacitacién se llevara a cabo via Zoom el dia miércoles 06/01/21 a horas
15:00 pm .

Link de reunién :

ID de reunién: 784 8387 2577
Cédigo de acceso: Mm5zCS

Anexo 6 Invitacion de la capacitacion

®



CERTIFICACION DEL DESARROLLO DE UN PROTOTIPO
TELE-OPERADO DE UNA ORTESIS PARA LA
REHABILITACION DE LA EXTREMIDAD INFERIOR DE UNA
PERSONA

El suscrito Lic. Efrain Simedn Torrejon Tejerina Docente de la materia
Taller 3 de la carrera de ingenieria Informatica UAIMS, certifico que el
estudiante Jose Humberto Quispe Aguilera, realizo el desarrollo del
Prototipo tele-operado de una ortesis para la rehabilitacion de la
extremidad inferior de una persona, Tomando en cuentas todas las
caracteristicas necesarias para su desarrollo, habiendo cumplido con las
tareas establecidas para el efecto.

Es cuanto certifico en honor a la verdad para fines que convenga al
interesado.

Ing. Efrain Simeon Torrejon Tejerina
Docente De Materia (Taller 3)

Anexo 7 Carta de Certificacion



CERTIFICACION DEL DESARROLLO DE UNA
APLICACION MOVIL INFORMATICA PARA EL
CONTROL DE LA ORTESIS

El suscrito Ing. Efrain Sime6n Torrejon Tejerina Docente de la materia
Taller 3 de la carrera de ingenieria Informatica UAJMS.

CERTIFICO:

Que el estudiante Jose Humberto Quispe Aguilera, realizo el desarrollo del
Aplicacion mévil informitica para el control de la ortesis, Tomando en
cuentas todas las caracteristicas necesarias para su desarrollo, habiendo
cumplido con las tareas establecidas para el efecto.

Es cuanto certifico en honor a la verdad.

Para fines que convenga al interesado.

Ing. Efrain Sinfe6# Torrejon Tejerina
Docente De Materia (Taller 3) UAJIMS

Anexo 8 Carta de Certificado



CERTIFICACION DEL DESARROLLO DE UNA
APLICACION MOVIL INFORMATICA PARA EL
CONTROL DE LA ORTESIS

El suscrito Ingeniero Mecatronico Jerson Rene Vedia Maita docente de la
Universidad Catolica Boliviana “San Pablo™.

CERTIFICA:

Que el estudiante Jose Humberto Quispe Aguilera, realizo el desarrollo de una
Aplicacion maovil informatica para el control de la ortesis perteneciente a su
proyecto de grado, tomando en cuenta todas las caracteristicas necesarias para
su eficiente funcionamiento, bajo su direccion y colaboracion, habiendo
cumplido con las tareas establecidas para tal efecto.

Es cuanto pueda certificar en honor a la verdad para fines que convenga al
mteresado.

=
rJerson K. Vedia Maita
DOCEMTE A TEMPO COVLET D6L 0FTY,
OF MGENERINS ¥ CEACIS EUTAY
. = TARLIA

Ing. Jerson Rene Vedia Maita
Docente de la Universidad Catolica Boliviana San Pablo

Anexo 9 Carta de Certificado
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Anexo 12 DataSheet servo motor

Technical Data Sheet
Metal Gear Digital Servo
Part No. LS-0009AF

1. Apply Environmental Condition

1-1
1-2
1-3

Specification

Storage Temperature Range -20°C - 60°C
Operating Temperature Range -10°C - 50°C
Operating Voltage Range 4.5V - 6.0V

P. 1

2. Standard Test Environment

2-1

Specification

Standard Test Environment Any test must be under normal temperature and humidity.

Temperature: 25 +5°C

Humidity: 65+ 10%, accordingtothestandardtojudge.

3. Electrical Specification (Function of the Performance)

No.

4-1
42
43
4-4
45

Item 4.8V
Operating speed (at no load) 0.12 sec / 60°
Running current (at no load) 120 mA

Stall torque (at locked) 1.3 kg - cm,
Stall current (at locked) 900 mA

Idle current (at stopped) 4 mA

6.0V

0.1 sec / 60°
150 mA
1.5kg - cm
1A

5mA

Leo Sales Ltd.
Richmond, BC, Canada | support@leosales.com




Anexo 13 DataSheet LM2596

4.1 Electrical Characteristics — 3.3-V Version
Specifications are for Ty = 25°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN® TYP® MAX® | UNIT
SYSTEM PARAMETERS @ (see Figure 35 for test circuit)
475V <Vin<40V, T;=25°C 3.168 3.3 3.432
V, Output voltage ! \Y
ouT P g 02A<lom=<3A —40°C < Ty<125°C 3.135 3.465
n Efficiency Vin=12 V, lLoao =3 A 73%
(1) All room temperature limits are 100% production tested. All limits at temperature extremes are specified via correlation using standard

Statistical Quality Control (SQC) methods. All limits are used to calculate Average Outgoing Quality Level (AOQL).

Typical numbers are at 25°C and represent the most likely norm.

External components such as the catch diode, inductor, input and output capacitors can affect switching regulator system performance.
When the LM2596 is used as shown in Figure 35, system performance is shown in the test conditions column.

4.2 Electrical Characteristics — 5-V Version
Specifications are for Ty = 25°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN® TYP® MAX® UNIT
SYSTEM PARAMETERS © (see Figure 35 for test circuit)
7VSVnS40V T,=25°C 4.8 5 5.2
V, Output voltage ’ \4
our P 9 02A<low<3A —40°C < Ty < 125°C 475 5.25
n Efficiency Vin=12V, lioap =3 A 80%
(1) All room temperature limits are 100% production tested. All limits at temperature extremes are specified via correlation using standard

Statistical Quality Control (SQC) methods. All limits are used to calculate Average Outgoing Quality Level (AOQL).

Typical numbers are at 25°C and represent the most likely norm.

External components such as the catch diode, inductor, input and output capacitors can affect switching regulator system performance.
When the LM2596 is used as shown in Figure 35, system performance is shown in the test conditions column.

4.3 Electrical Characteristics — 12-V Version
Specifications are for Ty = 25°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN® TYP® MAX® | UNIT
SYSTEM PARAMETERS @ (see Figure 35 for test circuit)
15V <Vn<40V T;=25°C 11.52 12 12.48
V, Output voltage . \
o P ¢ 02Ashom <3A —40°C < T, <125°C 114 126
n Efficiency ViNn=25V, oo =3 A 90%
(1) All room temperature limits are 100% production tested. All limits at temperature extremes are specified via correlation using standard

Statistical Quality Control (SQC) methods. All limits are used to calculate Average Outgoing Quality Level (AOQL).

Typical numbers are at 25°C and represent the most likely norm.

External components such as the catch diode, inductor, input and output capacitors can affect switching regulator system performance.
When the LM2596 is used as shown in Figure 35, system performance is shown in the test conditions column.

4.4 Electrical Characteristics — Adjustable Voltage Version
Specifications are for Ty = 25°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN® TYP®) MAX® UNIT
SYSTEM PARAMETERS @ (see Figure 35 for test circuit)
45V<Vns40V,02A<lonp<3A 1.23
Ves Feedback voltage Vour programmed for 3 V T;=25°C 1.193 1.267 \
(see Figure 35 for test circuit) —40°C < Ty < 125°C 1.18 1.28
n Efficiency Vin=12V,Vour=3V, lloo =3 A 73%
(1) All room temperature limits are 100% production tested. All limits at temperature extremes are specified via correlation using standard

Statistical Quality Control (SQC) methods. All limits are used to calculate Average Outgoing Quality Level (AOQL).

Typical numbers are at 25°C and represent the most likely norm.

External components such as the catch diode, inductor, input and output capacitors can affect switching regulator system performance.
When the LM2596 is used as shown in Figure 35, system performance is shown in the test conditions column.



4 Specifications

4.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®@®

MIN MAX UNIT
Maximum supply voltage (Vi) 45 \%
SD/SS pin input voltage® 6 \
Delay pin voltage® 15 \Y
Flag pin voltage -0.3 45 \%
Feedback pin voltage -0.3 25 \%
Output voltage to ground, steady-state -1 \%
Power dissipation Internally limited
Vapor phase (60 s) 215
KTW package
Lead temperature Infrared (10 s) 245 °C
NDZ package, soldering (10 s) 260
Maximum junction temperature 150 °C
Storage temperature, Teyq —65 150 °C
(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
(2) If Military/Aerospace specified devices are required, please contact the Texas Instruments Sales Office/ Distributors for availability and
specifications.
(3) Voltage internally clamped. If clamp voltage is exceeded, limit current to a maximum of 1 mA.

4.2 ESD Ratings

VALUE UNIT

V(esp) Electrostatic discharge | Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001® +2000 \%

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.

4.3 Operating Conditions

MIN MAX UNIT

Supply voltage 4.5 40 \%

Temperature -40 125 °C
4.4 Thermal Information

LM2596
THERMAL METRIC® KTW (TO-263) NDZ (TO-220) UNIT
5 PINS 5 PINS
See® — 50
See® 50 _
Roia Junction-to-ambient thermal resistance®® °C/W
See® 30 _
See® 20 _

Roac(top) Junction-to-case (top) thermal resistance 2 2 °C/IW
(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
2) 'rl'ehpeogéckage thermal impedance is calculated in accordance to JESD 51-7.

(3) Thermal Resistances were simulated on a 4-layer, JEDEC board.
(4) Junction to ambient thermal resistance (no external heat sink) for the package mounted TO-220 package mounted vertically, with the

leads soldered to a printed circuit board with (1 0z.) copper area of approximately 1 in?

Junction to ambient thermal resistance with the TO-263 package tab soldered to a single sided printed circuit board with 0.5 in? of 1-0z
copper area.

Junction to ambient thermal resistance with the TO-263 package tab soldered to a single sided printed circuit board with 2.5 in? of 1-0z
copper area.

Junction to ambient thermal resistance with the TO-263 package tab soldered to a double sided printed circuit board with 3 in? of 1-0z
copper area on the LM2596S side of the board, and approximately 16 in? of copper on the other side of the PCB.







MANUAL DE USO DE LA APLICACION
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MUESTRA DE LAS PIEZAS A UTILIZAR PARA EL ARMADO
DEL PROTOTIPO
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