University of Notre Dame

Electrical Engineering Senior Design

The Dream Team

Weekly Meeting: 4PM, Friday January 25th, Engineering Learning Center

Expected Attendance: Andrew Carter (Meeting Leader), Matthew Elliott (Meeting Minutes), Andrew Harms, Benjamin Keller, Dr. Schafer

Meeting Minutes

Start - 4PM
End - 5PM
I. Overview of Meeting Goals

II. Overall Plan for the Semester

a. Examined our schedule as of now - Microsoft Project: Gantt Chart

b. Each group member defines goals for semester

i. Andrew Carter

1. PCB Layout and Design

2. Microcontroller Integration

3. LCD / Human Interface

ii. Matthew Elliott

1. Power / Charging

2. LCD / Human Interface

iii. Andrew Harms

1. Zigbee Communication

iv. Benjamin Keller

1. USB Communication

c. Goals for Design Review I (February 29)

i. Andrew Carter

1. After finishing PCB layout, use microcontroller to control LCD and keypad. To have a functioning subsystem, the LCD should display arbitrary text, graphics, etc. The keypad is functioning when the microcontroller can interpret key presses. To have a functional subsystem, the LCD must provide the end-user with pertinent data, such as a question or system status. The keypad is functional when the user can input his answer.
ii. Matthew Elliott

1. Charge a Li-Poly battery to power the response unit. To have a functioning subsystem, the IC charges a Li-Poly battery. To have a functional system, the IC charges a battery and provides power to the rest of the response unit.

iii. Andrew Harms

1. Provide a wireless communication link between the nodes held by students in the classroom and the base station under control of the teacher. To have a functioning subsystem, the Zigbee radio must be able to send and receive packets of data. To have a functional subsystem for our system, two Zigbee radios must be able to establish a communication link and send and receive packets to and from each other.
iv. Benjamin Keller

1. Use USB communication to send and receive data to a computer. To have a functioning subsystem, the USB IC must follow standard USB protocol communications with a PC. To have a functional system, the USB IC transmits and receives data necessary to collect student response answers. It also serves as a way of charging the battery.

III. Current Status Reports

a. Andy Carter

i. Has ideas for handheld unit casing.
ii. Will program microcontroller in C (AVR) using JTAG programmer.
iii. Need to find inexpensive keypad mentioned in meeting from California.
iv. LCD is causing budget problems.
v. USB board
1. Design is virtually finished.
vi. Main board

1. After testing will function as base station since it will be large.

a. There is a lot of wasted space.

b. Final size doesn’t matter on test/base station board.

2. Microcontroller 

a. Zigbee built in.

b. 64 pin version

3. Ziff socket

a. Be careful as far as how it is supposed to fold. Look at sample Dr. Schafer has built

b. Will fold backwards.

c. Consider how it may mount, need backlight, hit keypad.

4. Programming jumpers for LCD

5. Keypad header – position may be altered in future.

6. Battery is by far largest thing on board.

7. Power filtering – for testing

8. Battery chip – positioning is tough

a. Solder lug for cooling

b. Try thru DFM

c. DRC freaked out

d. Ask Dr. Schafer about air wires.

e. LED breakout

f. USB must be close to power and battery

9. USB chip

a. Went with crystal not ceramic resonator.

b. MRATA has ceramic resonator for USB.

10. Cheap push button ripoff from Dr. Schafer.

a. Top and bottom ground planes?

i. Problems with power and gnd plane? – two gnd planes = capacitor?

11. Use better diodes

a. Smaller and lower voltage parts can be used

12. Can use 0 ohm resistors on final board

13. Switch T0220 parts to surface mount.

14. Zigbee breakout.


b. Matthew Elliott

i. Battery Charger Unit

1. Currently waiting for board to be made.

2. Battery charger chip and surrounding circuitry will reside on main microcontroller board.

3. Thermistor for battery included on main board.

c. Andrew Harms
i. Working on Zigbee wireless communication.

ii. Can use development kit to accomplish goals for Design Review I.

d. Benjamin Keller

i. Currently waiting for USB board to be made.

ii. USB board self-contained.

IV. General Comments
a. All parts still needed are orderable.
b. Main board

i. For handheld

1. use smaller connections, don’t use minis, board house went to micro

2. can make vias smaller - .5 mm spec in Net classes

c. Keypad

i. 10.1 inch spacing

ii. 3x4 matrix

iii. 7 pins

iv. Need pullup resistors on pins so don’t fry microcontroller ( 10k/1k ohm for reading and 200/100 ohm for writing)

v. These may be included in microcontroller.

vi. If two keys are pressed, can have 1 output high and 1 output low connected together.

vii. Interrupt pins

d. Resonator

i. Subtle differences in part numbers (Mirata)

ii. 10 and 20 Mhz frequency

iii. Difference in parts – general purpose or not, be careful when ordering – pinouts

e. Think about soldering the QFN

i. may be difficult

ii. if using oven, make sure its not on reflow and turned up to 200 C

f. Think about physical layout – keypad/LCD – perhaps have something to catch LCD when it folds

g. Get rid of pwr plane until routing pwr, put decoupling on flip side.

h. Unused pins- bring ou to edge of board for on/off button, reset

i. Handheld

i. Plug in and register

ii. When d/ling code

iii. Serial EPROM – hardcoced ID

j. Zigbee addresses – you must program yourself.

k. SPI interface

i. USB and Zigbee are on same bus (chip select) because buffered

ii. Make sure it runs fast enough

l. When will be confident about main board?

i. Monday

ii. Using 0603 surface mount components

iii. Dr. Schafer has good 0805 green/red LEDs and 300 ohm resistors

m. Should handroute near microcontroller

i. Use gid

ii. Know spacing on ATMEL (.5 mm?)

n. Board house can only go so small – 3 or 1.5 mm , consider what is necessary for QFN

o. Think about starting system up

i. Wait for pwr to stabilize, then reset sys?

p. Andrew Harms needs to leave but ok because we are bullshitting now. Andy talking way too much.

q. Battery

i. Lith poly

r. Talk to Dr. Schafer about board on Tuesday

s. Will use HID for USB

i. Start investingating drivers more

ii. Use keyboard or joystick?

iii. Dataformatting?

t. Ben should read USB Bible

u. Andy should get board down to 3x5, limit wasted space

i. Add test points – large vias

ii. Add jumper, where you want to measure current

v. QFN – can we use pick and place?
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