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OVERVIEW

® System Design
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EXECUTIVE SUMMARY

This system is mo ‘products that are
already available.

My motivation for this project is the o understand more about the technology
behind transmitting and receiving audio wirelessly, as well as | would like to avoid the extra
hours of labor associated with connecting my own audio system speakers up once | move.

PROBLEM STATEMENT

full capability
your audio system the proper location

for feedback to the syste




PROBLEM SOLUTION

ans of the 2.4GHz

frequency band om the audio source.

® Freedom of moving the spea s and still listen to their music

without the confines of running wires to each room.

Full operating temperature range of 32°F to 100°F
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SYSTEM HARDWARE ANALYSIS

PULSE WIDTH MODULATION

Sine wave
input

Trangular
wave input T

Comparator
aoutput is high
when triangular™
wave is greater
than the sine wave

Average of PWM recovered at output
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COMPARISON OF CLASS EFFICIENEY

Amplifier Classes

C

T
90°

Conduction Angle

Efficiency
100%

755

50%:

25%

02

0°
(0

CLASS PROS & CONS
__ AMPUFERCLASS | TYPICALEFFICENCY | PROS | CONs

~15-35% e No possibility of crossover

distortion.

_ T

A/B ~50-70% More efficient than Class A

Relatively Inexpensive
Crossover distortion can be
rendered moot

Lowest physical size for a given

power output

Best possible efficiency
Lightweight.

Inefficiency = heat

Single ended designs prone to hum
and higher levels of distortion.
Potential for significant amounts of
crossover distortion and
compromised fidelity

Efficiency is good, but not great.

Lowest linearity

Not suitable in audio applications.
Pulse width modulators operating
at relatively low frequencies can
compromise high frequency audio

reproduction.
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SYSUEM PRYSICAL BLOCK DIAGRAWN
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ATINEL 328 /PU BLOCK DIAGRAM
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NRF24L07 BLOCK DIAGCRAM

CE — Chip Enable

CSN - SPI Chip Select

DVDD - Internal digital supply output
IREF — Reference current

IRQ = Maskable interrupt pin. Active low
MOSI - SPI Slave Data Input

MISO - SPI Slave Data Output

SCK - SPI Clock

VDD - Power Supply (+1.9V - +3.6V DC)

VDD_PA - Power Supply Output/ Internal
Power Amplifier

VSS - Ground

RF Transmitter

Baseband

7

TX

Filter N

GFSK
Modulator

RF Receiver

@—»

RX
Filter

GFSK
Demodul

I TXFIFOs

Enhanced ShockBurst
Baseband Engine

I RXFIFOs

Power Management

Radio Control

Register map

SYSTEM RHARDWARE DESIGN

ForceTronics Transcei

® Same Components as TX without shield and base-biased amplifier circuit
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SYSUEM HARDWARE DESIGN

CALCULATIONS

106 ADGC

f




CALCULATIONS (CONT’D)

Quanfizeation Error

V: 684 my
Vip-p): 4.97V
Virms): 1L.77V
v{dc): 185uv
L0A

I{pp): 4.97 pA
I(rms): 1.77 pA
I(dc): 0 A
Freq.; 1.00 kHz

DL Vipp) 873V

T W(do): 418 v
... LDA

Lol V(ms): 583V -

©- Ipp):8.73pA
L. Ifrms): 5.84pA .
<+ - I{dc): 4.18pA -
0. Freq.: 7.00kHz |
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BASEBIASED SIGNAL DISPLAY

Four channel oscilloscope-XSC1

Time Channel_a Channel_B Channel_C Channel_D | Reverse |
0.000 s 0.000 7 1.480 V e
0.000 s 0.000 v 1480 v save |
0.000 s 0.000 v 0.000 v GND

Timebase Channel_A & Trigger
Scale: 500 us/Div Scale: 5 V/Div Edge: EEE| Ext
; D B
Xpos. OV [0 S C— o C—
(] |am > |ass | ac| [0 ][Be] [

[Single][Normal | Auta |[None [A > | Ext |

SIMULATION OF CLASS B AMPLIFIER

L Vipep): 490V
L W(rms): 356V
© o Widc): 19.2 mv
- I:-93.6 uA -
C o Iprp): L5ZmA
Do Irms): 376 uA - - .
© o Ifdc): -583nA

T Vippk L3 mV -

W(rms): 420 mV |
Vidc): 349 mv -
I: -324 mA X
I{p-p): 395 mA -

© 0 I{rms): 19.5mA
© I{dc): -10.8 uA X
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CLASS D SIGNAL DISPLAY

SYSTEM INTEGRATION & TESTING
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TRANSMITTER & RECEIVER

VALIDATION
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VERIFICATION OF OVERALL SYSTEM WEIGRHAT

VERIFICATION OF OPERATING TEMPER/ATUIXRE
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VERIFICATION OF OPERATING TEMPER/ATUIXRE
RANEGE CONT’D

PROBLEMS

® The quality of transmission
attainable.
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CORRECTIONS

Providing a strongel

LESSONS LEARNED

® Capabilities and a|;>p| 0
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CONCLUSION

continuing

continue to grow @
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unused frequency

within the fréq -

® This will allow the audio to b ly up to at least 20 feet away from

the audio source.

19






8/21/2017

21



