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Presentation Overview
Cranberry - Weatherbox Platform
Weather Sensor Module - Measures barometric pressure, 
humidity, temperature, and luminosity.

 Overall Hardware Block Diagram

 Team Progress Overview

 Power Module Test Data

 Bill of Materials (BOM) and Power Budget

 Remaining Tasks and End-Goals
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EAGLE Library and Schematic Update
EAGLE Part Library

 All main components completed

 Remaining miscellaneous components:

 Connectors (JST, Pin Headers, Barrel)

 Oscillator, Polarized Capacitor, Schottky Diode

EAGLE Schematic 

 Incrementally implemented each module

 Schematic redone with standard conventions, 

including proper labeling and documentation

 Corrections made based on errors found
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Parts Library and Schematic Update



Cranberry Board V1.0 Update
Power Module – Charging Chip and V. Regs.

Obstacles Encountered:

 Incorrect sensor switch pin connections.

 Incorrect resistors for Battery Temp. Monitor THERM pin.

 Discrepancy between charging rates and PROG1 resistors

 Mixture of discrete component packages (0805 vs. 0603)

Cranberry Board #1
 Incorrect voltages; Does not charge battery

Cranberry Board #2

 Proper voltages/currents obtained 

 Board is powered and Li-Po battery charges
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Verification of Power Module  
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Cranberry #1

(Non-Working Board)
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(Working Board)

Adafruit Breakout
(500mA Charging)
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𝑉𝑆𝑜𝑢𝑟𝑐𝑒 6.00𝑉 6.00𝑉 6.01𝑉 6.00𝑉

𝑉𝐵𝑎𝑡𝑡 4.06V 4.32V 4.34V 4.30V

𝑉𝐿𝑜𝑎𝑑 3.98V 5.88V 5.88V 6.01V

𝑉3.3,𝑀𝑎𝑖𝑛 3.569V 3.292V 3.304V

𝑉3.3,𝑋𝑏𝑒𝑒 3.569V
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𝑉𝑆𝑜𝑢𝑟𝑐𝑒 6.00V 5.68V 5.67V 5.69V

𝐼𝑆𝑜𝑢𝑟𝑐𝑒 0.01A 0.49A 0.49A 0.50A

𝑉𝐵𝑎𝑡𝑡 3.74V 3.82V 3.837V 3.81V

𝑉𝐿𝑜𝑎𝑑 4.16V 5.37V 5.36V 5.68V

𝑉3.3,𝑀𝑎𝑖𝑛 3.298V 3.294V 3.310V

𝑉3.3,𝑋𝐵𝑒𝑒 3.290V
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𝑉𝑆𝑜𝑢𝑟𝑐𝑒 6.01V 5.69V 5.66V

𝐼𝑆𝑜𝑢𝑟𝑐𝑒 0.00A 0.49A 0.49A

𝑉𝐵𝑎𝑡𝑡 3.74V 3.83V 3.83V

𝑉𝐿𝑜𝑎𝑑 5.84V 5.37V 5.35V

𝑉3.3,𝑀𝑎𝑖𝑛 3.299V 3.294V 3.307V

𝐼3.3,𝑀𝑎𝑖𝑛,𝐿𝐸𝐷 1.51mA 1.50mA 1.51mA

𝑉3.3,𝑋𝐵𝑒𝑒 3.293V

+3.3V XBee Reg.

𝑉𝑆𝑜𝑢𝑟𝑐𝑒

𝑉𝐵𝑎𝑡𝑡 𝑉𝐿𝑜𝑎𝑑

𝑉3.3,𝑀𝑎𝑖𝑛



Bill of Materials (BOM)
Resembles SCEL Inventory Sheet

 Contains quantity, part description, 
package, mounting type, part value, 
manufacturer, distributor, and unit cost.

 References the EAGLE name and 
description.

Includes:

 IC Components
(V.Regs, MCU, Sensors)

 Passive Components
(Resistors, Capacitors, Diodes)

 Misc. Components
(Solar Panel, Battery, Switches)

 Connectors
(JST, Pin Headers, Barrel)

Cranberry Cost: ~$303

(Excluding PCB, Housing, and Batteries)
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Bill of Materials (BOM)
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Cranberry’s (V1.0) Power Budget
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Average Component Statistics 

 XBee: 49.57 mW 
 Idle: 99.9891%, Transmit: 0.0109%

 Barometer: 0.02 mW
 Humidity: 1.07 mW
 +3.3V V. Reg. (2x): 0.58 mW
 ATMEGA MCU: 3.96 mW
 Irradiance ADC: 0.26 mW
 Irradiance Op-Amp: 1.32 mW

Total System Consumption

 Average Power: 57.36 mW

 Max Power: 75.99 mW

Li-Po Battery Statistics

 6600 mAh, 3.7V, 19536 mWh

 15,600 mAh, 3.7V, 46176 mWh

 Useable Energy: 80.0%

Run-Time Statistics

 6600 mAh: 

(257.1 Hrs) 8 Days, 13.67 Hours

 15,600 mAh:

(486.14 Hrs) 20 Days, 6.14 Hours

𝑷 = 𝑽 ∗ 𝑰



Cranberry’s (V1.0) Power Budget
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𝑷 = 𝑽 ∗ 𝑰



Inter-Team Collaboration
Apple Team
 Power Budget Comparisons

 Changes to circuit schematic / layout

XBee Team
 Pin Connections and soldering practice

Dragon Fruit Team
 Power Budget Implementation

 Component selection, debugging, schematic and board layout

Firmware and Verification Team
 Board layout considerations and pin-out connections for 

programming and debugging
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Remaining Tasks and End-Goals
Cranberry Board (V1.0)

 Solder MCU and sensor components

 Program MCU and verify proper sensor values

EAGLE and PCB Design (V2.0)

 Complete remaining parts

 Redesign new board with updated parts / packages

Main Deliverable:

A working Cranberry Board (V1.0) with proper documentation and a 

redesign for Cranberry Board (V2.0).
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Cranberry
Experimental Weatherbox Platform

Smart Campus Energy Lab (SCEL) 

Renewable Energy & Island Sustainability (REIS)

University of Hawaii at Manoa 

Any Questions?
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