CREATING A REAL-LIFE CREATHREPOD




Hild Kratts

* Two real-life brothers going on adventures
* Turn into cartoon characters

e Gain creature powers

* Save animals

e Stop bad guys
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Fun for TtT™he Hhole Family

e Create something that had never existed before
* Work (play) together as a family
e Experience the fun and challenges of engineering

* | et kids participate as they wanted to



Requirements

e Look like the fictional Creaturepod
e Allow voice communication like a walkie talkie

e Show picture of the person on the other end



Process

* Mechanical
* Electrical

* Firmware
e Assembly
* Play!
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Firmware

e Arduino 1.6.5

e SoftwareSerial: Asynchronous communication to radio
e SD (SecureDigital): Image retrieval

* SPI (Serial Peripheral Interface): LCD communication

o Adafruit ILI9340: Low-level TFT LCD routines

e Adafruit GFX: Graphics support



Operation

e Hardware initialization: GPIO, SD card, LCD, radio

* RX frequency, BMP image fixed per unit
* Wild Kratts logo displayed on power-up

e Channel selection: Read button press, change TX
frequency of radio, display BMP of target

* Push-to-talk: TX microphone audio to target

* Independent of Arduino/UI



erial HonatTor OutTput

Activating the Creaturepod!

Initializing SD card...OK!

Loading 1mage 'logo.bmp'...OK!

Initializing DRA8S818U radio transceiver module...OK!
Bandwidth: 12.5 kHz

TX frequency: 422.5375 MHz

TX CTCSS wvalue: 0000

RX frequency: 422.5375 MHz

RX CTCSS wvalue: 0000

Squelch level: 2

Setting TX frequency to 422.5125 MHz...OK!

Loading 1mage 'ben.bmp'...OK!

Setting TX frequency to 422.5250 MHz...OK!
Loading 1mage 'miles.bmp'...OK!

Setting TX frequency to 422.5500 MHz...OK!
Loading 1mage 'guest.bmp'...OK!

Setting TX frequency to 422.5375 MHz...OK!
Loading image 'logo.bmp'...OK!



TestTing

* Fed swept sinewave (300Hz-3kHz) into DRA8I8U
* Received signal on scanner radio

* Walked out of our front door

e Kept walking

* Nearly reached the end of our neighborhood (~1/2
mile radius)



TestTing

* Prototype T X would occasionally cut out
* Significant noise on power/ground during TX

* Added microphone pre-amp (NPN transistor) to
increase input level

* Wrapped antenna w/ solid copper wire (I:| Choke
Balun)

* Problem disappeared in "production” w/ proper PCB
layout/ground plane




Battery Life
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SChemataicC

240x320 2.2" TFT LCD
Ul w/ IL19340C Module + uSD
Arduino Mini Pro 328

TXO RAW

LCD1
Adafruit 1480
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Microphone Pre-Amp
Adjust R for gain

3V3

R5 R9 ¢
22k 22k Audio Amplifier

300mW typ. @ 8 ohm BTL
Adjust R6 & R7 for gain

MK1
CMC-2742PBJ-A

U2

DRAS8I8U 6 2

AAA
VVv

MIC_IN . LS1
AST-03008MR-R

TXD LM4864MX
RXD { l—"Nv—<—§ -IN g ggf I
Mates w/ DORJI 433MHz antenna, SMA male
2

R7 22k
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Chebyshev Low-Pass Filter

Adafruit 2011
3.7V, 2000mAh LiPo

Mates to JST-S2B-PH-SM4 SW5

SS312SAH4 U

LD1117S33

| VIN VO
| | || VO

BT1  PKCELL 803860




Bill Oof HMatTerials

ltem  |Quantity [Reference | Manuf. Part #
Dorji Applied Technologies DAA043SA047S
JST Sales America S2B-PH-SM4-TB(LF)(SN) Connector, 2-position, 2mm P, SMD

Li-Polymer Battery, 3.7V @ 2000mAh, mates w/ JST PH

6 [2  Jcacr 00000000 |Kemet 0 [T491A106MO16AT  [Digi-Key  [399-3687-1-ND _[Capacitor, 10uF tantalum, 20%, 16V, size A

g (1 jc 00000 [Kemet 000 [C3216X7R1A106M  [Digi-Key ~ [445-1602-1-ND _ [Capacitor, 10uF ceramic, 10V, X7R, 1206 |
9 |1 11 |SumidaAmerica Components  |55081803400 |Digi-Key  [308-1731-1-ND___|Inductor, 18nH wire wound, 70mR, 670mA, 0805 |
TFT LCD w/ ILI9340 + microSD card, 2.2", 18-bit

Microphone, Electret, Omnidirectional, -42dB

Connector, SMA female, R/A, 50R

10k, 5%, 1/8W, 0805

22k, 5%, 1/8W, 0805

Switch, Pushbutton, SPST-NO, 50mA @ 32V, 170gf, Yellow, SMD
Switch, Pushbutton, SPST-NO, 10mA @ 35V, Round

Switch, Slide, SPDT, R/A, 0.4VA @ 24V

Module, Arduino Mini Pro 328, 3.3V, 8MHz, DIP-24W

Module, UHF Voice Band Transceiver, 400-470MHz

IC, Audio Amplifier, 725mW @ 8R, SOIC-8

LD1117S33CTR IC, Linear Regulator, LDO, 3.3V, 800mA, SOT223-3

CREATUREPOD PCB, Fabrication

e Components from Adafruit, Digi-Key, eBay
* Total cost per unit = $106.97 (!)
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assembly




assembly




B Real-Laife Creaturepod!?




B Real-Laife Creaturepod!?




Challenges

* Engineering is "boring"

e Fully costed BOM = $$$

* Fragile!



Make 0One

* www.grandideastudio.com/portfolio/creaturepod

% Schematic, source code, BOM, block diagram,
Gerber plots, assembly drawing

* http://oshpark.com/profiles/joegrand

*** Bare boards


http://oshpark.com/profiles/joegrand

ACTIVATE ENGINEER POWERS.




