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Preliminary block diagram...
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Development environment requirements...
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ETI ue-Time Simulator & Feal-Time Debugger  C\Documents and Settings\Joe Grand\esktop\Firmware\Production 1.00HCS0E_Full_Chip_Simulator.im
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W Inspector MCISOBOGICPE

Bean Parameters

Register Details

|2 Clock settings
o | Source CPU clock
Bl Internal clock
|~ + Intermal ozcillator frequency [kHz]
= Initialize trim value
Fo | Tiim value address
Y| Fine tim value addiezs
Extemal clock
Busz freq. divider
Internal bus clock
Fixed freq. clock clk sic.
Freed frequency clock
FLL mode
+" FLL ref.clock source
FLL ref clack fieq. [kHz]
FLL ref, clock dividers
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FLL output clock hreg. [MHz]
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ICSC1 0xDD38 04
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ICSTRM 0x003A
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SDIDH Dx1806
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SPMSC2 Dx1804A 0o
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Development H/W up and running!




Adding capacitive
touch...
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The first set of prototypes arrive...




Hand-assembled
with love!



But, there was a problem...



Capacitive
sensors unreliable
when running on

battery...



The fix...
- Additional 3V coin cell to bringVBATT to 6V

- Two 2.5V LDO regulators to create isolated supply
lines for capacitive sensors and rest of circuitry




1008/ 1008/ 1.00v/ & M20p 20002/ Auto £ [ 186V

Noisy input

Smooooooth outputs!

b

SD
2
Max(1): 2.591V | Max(2 ): 2.568Y | Pk-Pki2 ): 166mV | Min(3 }: 6

Source 43 Select: ‘ Measure ‘ Clear
3 Min Meas

8 Fri 3AM 6AM 9AM
Jun 2007 Time

Comments

Initial battery voltage, no load, 2x CR2032 cells = 6.3V
Elapsed time to 3.07V avg. (2.48V low) = 11.5 hours

Lithium cells do not like constant high discharge current - will get longer battery life if cell allowed to recover
CONCLUSION: For maximum battery life, go to SLEEP mode when badge not in usel
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Final PCB layout...
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Finalized Schematic and BOM...

DEFCON 15 Circuit Board Badge
Bill-of-Materials

Manufacturer Manuf. Part # Distributor Distrib. Part #
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Microprocessor...




LED Matrix...




Capacitive touch sensors...

LAT100-15G
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Power supply & conditioning...
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3-axis accelerometer...

3-Axis Accelerometer Components

Manufacturer Manuf Part # Distributor Distrib. Part #
: FAI .
FAI

R1TRIZRY n
I_

(unpopulated)



802.15.4 Wireless Components

g
3

Quantity |Reference Manufacturer Manuf. Part # Distributor Distrib. Part # Description

C11,C12,C14 C15 AV DBO3YCI03JATZA FAl DE03YC103JATZA 0.01uF, 18V, XTR, 0603

C13 AV DB03YC104JAT2ZA FAl 0E03YC104JATZA 0.1uF bypass capacitor, 16V, X7R, 0603
C168,C17 Murata GRM1BB85C1HBREDZ01D MewarkinOne |3BK1691 8.8pF, 50V, 0603

D36 D7 Kingbright KP-16085EC NewarkinOne |3BK3373 Orange LED, 0603, 2.0%f, 200mcd @ 30mA
RO.R10D Any Any FAl CRCWOB03-102JRT1 1.0k, 5%, 1/10W, 0803

Murata LOW1BANZZNGOOD Mouser 81-LOW1BANZ22NGOOD Inductor, 22nH, 500mA, 0.17 chm 0603
Murata LOW1BANENEDOOD Mouser 81-LOW1BANSNEDO0D Inductor, 5.6nH. T50mA, 0.082 ohm 0803
Murata LOW1BANANTDOOD Mouser 81-LOW1BANANTDOOD Inductor, 4.7nH. 850mA, 0.053 ohm 0803
Freescale MC1311FC Digikey MC13131FC-ND RF Transceiver, B0215.4/ZigBee, 2. 4CGHz, QFMN32
NDK MNX25205A-16MHz Digikey §44-1059-1-ND 16MHz Crystal Oscillator, 10pF, SMD
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Serial port/level shifter interface...
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PC Serial Port Interface (No Footprints on PCB)

Distributor

(Not designed onto PCB)
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Badge Assembly!




Pick-and-place...
(back side)






e-Teknet pulled it off in just a few weeks!
(Final batch of boards arrived this VWednesday)




Beauty shots...
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Soldering iron, tools, extra

Visit table @ vendor area: ~ Components, Freescale
engineering support,

Source, schematics, etc. on CD development/coding station

Submissions due by 2pm Sunday

(Also, what can you do by DC16? Yes, a year!)

Wear it, use it, modify it, break it, learn from it. lﬂ'\w\



Hugs and kisses to:

Freescale (esp. Jim Barlow,
Angel Galarza, Oggie Kim) freescale

| =l Future Electronics (esp. Melissa Maynard) -
il Parts sourcing and good pricing

Arrow Electronics - Microprocessor programming

N\NOWV.,

- e-Teknet - PCB manufacturing and assembly

The Dark Tangent, Ping, and all BH/DC staff ir i



brought to you by joe grand.

[ joe@grandideastudio.com ]



