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Goals and Objectives

● Create a doggy door that is rich with features, easy to use and capable of 

implementing new ideas

● Enable remote user control with a mobile application

● Have long lasting, affordable, and easy to replace collars

● Make the door as compact as possible

● Supply the door with two power sources

● Allow offline operation

● Create a responsive system

● Add an auditory cue for the dog to learn from



Requirement Specifications

● Door dimensions (flap and 

overall size)

● Strength of flap

● Detection/reading distance

● System processing time

● Door flap locking distance

● Buzzer noise level

● Duration of external battery 

life



House of Quality 

● Strived for ease of use and 

reliability

● Willing to compromise on 

aesthetics and cost to create a 

better product overall



Plan of Approach

● Compartmentalize the system into individual parts
○ Mechanical

■ Precise measurements

○ Electrical

■ PCB

○ Software

■ System Controller

■ Database

■ Mobile Application



Hardware Diagram

● Switching module for 

external battery and wall 

adapter

● Each assigned primaries 

and secondaries



Software Diagram

● Software setup 

using database and 

mobile app for IoT 

integration

● Workload split 

between front end 

and back end tasks



System Controllers



Pinout Diagrams



Power Requirements

● System power 

requirements
○ Two voltage rails: 12 VDC 

and 5 VDC

● AC/DC converter posed 

more interesting of a PCB

● DC/DC converter module 

therefore bought instead

● All current values are 

maximum ratings



Significant PCB Design

● PSU AC/DC converter 
topologies

● Tradeoffs between efficiency 
and simplicity

● LLC controllers introduced 
many luxuries, but the 
complexity was unnecessary

● PFC controllers’ 
disadvantages outweighed 
the simplicity

● Flyback was an acceptable 
compromise between what 
we were looking for



PCB Design

● PCB was chosen to be the PSU



Significant PCB Design Cont.

Pulse Width Modulation (PWM) controller

● Primary-side regulated (PSR) flyback controller

● VDD pin; powered through auxiliary winding

● HV pin; high voltage input, 

● DRV output pin; high power MOSFET control

● VSENSE pin monitoring; VDD input voltage, DRV output voltage

● CS pin; current sensing

● SD pin; safety fault mode

● GND pin; connecting IC’s ground



Significant PCB Design Cont.

● Additional PCB with a 

programmable microcontroller
○ Actuation: Solenoid Driver

○ ATmega328P communicating to 

the Raspberry Pi

● Includes I/O ports for 5V rail 

and 12V rail



Battery Bank and Switching Module

● Battery bank in case of power outage
○ Rechargeable 12V 8300mAh Lithium ion Battery 

Pack

○ 12V/6A barrel jack input/output

○ 9V/1A barrel jack output

○ 5V/2A USB output

● Switching module for battery bank and 

wall adapter
○ Outputs input 1 by default, unless input 1 drops 

below a certain voltage, then switches to input 2



Doggy Door Materials and Construction 

● The doggy door is constructed 

using wooden planks 8” wide and 

¾” thick

● Space on each side of the door to 

house the locking mechanism and 

solenoids

● Flap is made of a polycarbonate 

sheet to increase durability

● Top portion houses the remaining 

hardware components



Doggy Door Locking Mechanism

● 3 pieces locking mechanism consisting of the locking pins, knobs, and shaft

● The design of the pins allow for the flap to work unidirectional at any given 

time.

● Solenoids will be used to push the pins up to allow for the door to be 

opened.

(Knob) (Shaft)
(Pin)



Doggy Door Locking Mechanism Comparisons



Databases

● Foundation for IoT 

integration

● Accessible by the mobile 

application anywhere, at 

any time

● Decision to go with 

Firebase



Camera

● Used for capturing images of 

anything that might be in front 

of the door

● Decision to go with the 

Arducam



Passive Infrared Sensor

● Used to detect any living presence at the door using infrared technology

● Works in conjunction with camera and reader

● Second sensor on inside

● Decision to go with HC-SR501



Mobile Application

● Software
○ React Native CLI

● Functionality
○ Registration

○ Edit and delete animals

○ Change animal permissions

○ View photos taken by camera



RFID Tags and Frequencies

Frequency ranges:
● LF: 125 - 134 kHz, 1 - 10 cm

○ Low susceptibility to EM disturbance, but slow data processing speeds
● HF: Typically 13.56 MHz (NFC), 1 - 100 cm

○ Faster transmission and relatively low EM disturbances, but too short of a read range
● UHF: 865 - 960 MHz, reaching over 30 m

○ Higher read range, but higher interference from certain materials
Active versus passive tags:
● Active tags

○ Initiator: requires battery, introducing a lifetime
○ More expensive
○ Longer read distances

● Passive tags:
○ Waits for incoming signals: no internal source of power (no battery)
○ Relatively cheap in comparison
○ Shorter read distances



RFID Tag Classes; ISO 18000-6C

Tag Class Frequencies Active or Passive Description

Class 0 UHF Passive Read-only, need to 

write at least once

Class 1 UHF or HF Passive and Active Write-once, read-

many

Class 2 Unspecified Passive Indefinite read-write



RFID Reader and Antenna

Desired parameters
● Polarization:

○ Circular

● Beamwidth:
○ Around 120 degrees

● Read distance:
○ Over 1 meter (antenna can 

be operated at less power 
to lower the read distance)

● Cost:
○ As low as possible…

● Operation frequency:
○ UHF (865 - 960 MHz)



Budget (Proposed/Current)



Division of Work

● Logan:
○ Project manager

○ Camera research

○ Storage

○ Mobile application

○ Embedded software

● Alexis:
○ Wifi

○ Buzzer

○ Motion sensor

○ Database

○ Embedded software

● Jordan:
○ Door research/design

○ Enclosure/door construction

○ Locking mechanism

● Hunter: 
○ RFID (reader, antenna, tag) 

research/design

○ PSU (PCB and battery bank) design

○ PCB research and construction


