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Goals

e Overall Goal:
o Build verification board that can verify Apple Hardware
e Semester Goal:

o Have adesign ready to be sent out for fabrication
m Min: Hardware

m Max: Unit test hardware



Block Diagram - Verification Board (VB)
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Block Diagram - Apple Verification Procedure
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Progress Overview

e Updated short term goals
o End of semester: EAGLE design completed

e Bare bonesimplementation of ATmega on breadboard
o Bootloaded ATmega
o Blinking LED

e Verification board test specifications



Verification Board
Test Specifications
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Interfacing with Apple Sensors

e Data Readings: e Power and GND Check:
o Current o Anemometer
o Pressure o Solar Irradiance
o Temperature o GPS
o Humidity
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32 MLF Top View
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Other Progress
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Quality Assurance Checklist

Quality Assurance Checklist

Evaluator Names:

Date of Assessment:

Section | Topics | CheckDate | Operatorlnitals | Yes/No | N/A | DateFixed | Comments
A Unpopulated PCB Check
A1 Did you do a continuity check?
A.2 Are all the necessary planes powered?
A3 Are there no shoris?
A4 Are the signals properly connected?
A5 Are there any broken traces?
B Populated PCB Check
B.A Did you obtain the Apple circuit schematics?
B2 Is the PCB populated with the fewest but most critical
) components?
B.3 Do all the voltages fall in the correct voltage ranges?
BA Are all the reference planes correct and grounded
; properly?
Compeletely populated PCB Check
ca
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Apple Documentation

Reorganizing he board ayoutand aking out he op amp 2 Communication System
WeatherBox Project cleaning up the schematic
GPS Sensor (GlobalTop Technology MTK3339 GPS)
Provides locaton and curent i
Powered by 5V supply
Consumes an average of22.5mA
Can track up to 22 sateites

Purpose of Weatherbox Project:
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1 System Design

Block diagram

Apple Weather Sensor Module

Figure 1.1 (a): Power system block diagram of Apple

The meteorological data collecied flom these modules wil assist in planning future
fenewable energy installations as well s proviing risk mitigatin for lecticiy generaton

Figure 2.1: MTK3339

Pressure Sensor (Bosch BMP08S barometric pressure sensor ) - RECENTLY
DISCONTINUED
« 12C data transter
« Measurementranges from (300 - 1.100)1Pa + 1.0hPa with a resolution of 0.01hPa
« Incorporated femperature sensor has a range of (40 to 85)C = 1°C
« NEWMODEL: BMP180 - smaller, cheaper, more efficient

ctive
To design and develop low-cost accurate, and reliable environmental sensor modes tat
can easily be repr
Manoa campus

Toespond to the

it back
T——— = 3 Power System o Table 1. Apple module costbreakdown
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T = ~ o 3TH2VMCPTI8T1 ‘Sensirion Temperature/Hunidity Sensor 1 3500 4
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- Boost converter « Brain of the system
- boosts 37VI05V (it ed) « Microcontroler board based Housing 1 16,00
- xoee « Open-saurce prototyping platiorm Clamps T 5000
- mnsatasv
- There s a separate regulatr o convertthat Pca 1 700
- nc:
- e s o 2013 A D
splar irradiance does not use opamp * Power distribution
« Programming Arduino
« Overall Box StuctureMousing
Improvements in 2015 Appie Design
« design that supports remote” programming
« casier o assemble and disassemble
« implement parent module data retieving
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ATmega328P-PU Documentation

PY or other teams

to use in the future

ATmega328P-PU |
Microcontroller

Abstract: The ATmega328P-PU is a high performance, low pover 8-bit microcontrollr vith
/8/16/32K Bytes In-Gystem Programmable Flash. This mierccontroler is used on the Arduino
Uno.

Microcontrolier Pin Configuration

Microcontroller application
Bootioading and Mounting
- Making sure the chip has a bootioader on i (a bootioader alows the chip to be
programmed, without #, you cannot program anything on it and it viont work)
bt v instructables M imeqad2t

Pin Port Description
1:2,0-11,30-32 | Port D(PD7:0) | 8-bit bi-diectional VO portvih internal pul-up.
resistors (Selected for each bt} [1]
3,5,21 Vee Digital Supply Vioktage
16 GND. Ground.
78,1217 Port B (PBT:0) - -bit bi-direstional O port with internal pull-up
resistors
- Can be used as inputto the inverting oscilator
ampifier and input to the internal clock
operating circuit
- PB7 can be used as output from the inverting
oscillator ampifier
18 Avee - supply votage pin for A/D converter, PC3:0
and ADCT:6
- should be extemal comnected to Vcc even it
ADG notused
- WADC used, t should be connected to Vee
through low-pass fiker
- PG6:4uses a digital supply voltage, Voo
19,22 ADCT6 AID Converter
20 AREF Ainalog Reference pin for the A/D Converter
2.8 Port C (PC5:0) - 7-bitbidirectional UO port with internal pul-up
resistors (selected for each bit)
2 PCBRESET - PCE usedas IO pin
- electrical characteristics of PCB difier
fiom other Port G pins

1 Whst 13 Put-up Rssstor
ey

Bty

vk, 35l o

e s e

- Download Arcuino Uno
 For required parts you wil need:

Atmega32t Bootloading
1- Arduin Uno with a bootioaded Atmega32s
1- Almega328, Atmega328p or Atmega328p-pu
1- 16MHz crystal
2-22pF Capacitor
1- 10k ohm resistor
1- breadboard
viires

Mounting Flashed Atmega32i
1- Almega328, Almega328p or Atmegad2p-pu
1- 16MHz crystal
2-22pF Capacior
1- 10k ohm resistor
1- breadboard
51 DC poer source or
DC power source above Sv with voltage reguiator (Step 6]

(optional parts)
1-LED
1-220 ohm resistor
1- pushbutton
1- 10k ohm resistor
1-0.10F capacior

Atmega328p-pu Mounting

Schematic
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Unfinished Business

e Verification board

o Go over data sheets & understand pin outputs

o Selecting parts

o EAGLE PCB layout

o Manually measure voltages of Apple for ADC data

e Documentation
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Questions & Problems for Feedback

e What can be measured from SDA and SCL?

e Temperature sensor:
o Whereis the temperature data? Converted to voltage (Vout)?
e Which temperature sensor is being used for humidity sensor?
e What can we see from the digital pins (Since it won’t work with
ADC)?
e Other input/feedback
18




Thank you!



