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Silicon Labs Company Background

F d d i 1996 t d i Founded in 1996 to design 
innovative mixed-signal ICs
 More than 2 billion mixed-signal g

ICs shipped

 Established global leader Established global leader 
 725 Employees
 800 patents issued or pending
 Elite, global design team

 C itt d t hi h t lit

Company Headquarter in Austin, TX

 Committed to highest quality 
standards
 ISO 9001/14001 certified company
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 ISO/TS 19649 compliant



Silicon Labs Product Portfolio
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Silicon Labs Offers Best Performance

 Most adj stable parameters Most adjustable parameters
 Stereo blend threshold
 Soft mute parameters

 Reliable and proven seek algorithm
 Faster, more reliable than competitionp
 Multiple seek qualifiers for AM and FM

 Market leader in RDS receivers Market leader in RDS receivers
 Advanced on-chip processing increases 

range and accuracy of received RDS data

 Best interference performance
 Best selectivity and sensitivity in the 

presence of adjacent alternate and
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presence of adjacent, alternate and 
multiple interferers



Layout-Compatible Product Portfolio

 Comprehensive layout-compatible broadcast portfolio
 Single footprint supports full product line
 Reduces design efforts and speeds time to market
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g p
 Enables flexible OEM product portfolio with different features



First Fully Integrated AM/FM Receiver

Competitive Solution Silicon Labs’ Solution
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 Simplifies customer designmm0 10 20 30 40 50 60  Simplifies customer design
 Reduces cost
 Smallest footprint
 Best performance Best performance
 Most features
 All 3x3 mm Si47xx parts are 

layout compatible
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layout compatible
45 cm2



No Factory-Tuned Components

E i ti S l ti Sili L b S l tiExisting Solutions
 Require hand tuned inductors to 

adjust for antenna variance 

Silicon Labs Solution
 Auto detects and adjusts for 

antenna inductance
 Additional components, 

production time and 
manufacturing cost

 Low BOM count with standard 
production flow

 Highly accurate digital tuning
 Limits manufacturing sites
 Higher fallout rate and variability 

Highly integrated design

Manually tuned
inductor

g y g g
eliminates factory alignment

Hand spread
and waxed

Si473x
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Competitive Solution



Unmatched Interference Performance

 Si473x picks up weak stations in crowdedAlternate  Si473x picks up weak stations in crowded 
AM and FM environments
 “Selectivity” is ability to receive weak signals with y y g

large adjacent (one channel offset) or alternate 
(two channel offset) blockers 

 Leading adjacent/alternate channel selectivity
1420         1440         1460

Intermod

 Leading adjacent/alternate channel selectivity
 FM selectivity 15-25 dB better than competition
 AM selectivity 20-25 dB better than competition

Intermod

 Si473x has best FM overload performance
 Superior linearity (IP3) avoids inter-modulation Superior linearity (IP3) avoids inter-modulation
 Competition is 13-25 dB worse
 Superior sensitivity in strong signal environments
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Features—Si4734/35 AM/FM/SW/LW Receiver

 Market leading a dio performance Market-leading audio performance
 Sensitivity and selectivity
 High performance AM/FM, short wave (SW) 

d l (LW) kand long wave (LW) seek
 Highly programmable settings 

 Softmute, blend and adjustable channel 
filt f ti l di litfilters for optimal audio quality

 Extensive options
 FM stereo band (76 to 108 MHz)
 FM mono band (64 to 76 MHz)  (Si4734/35 only)
 RDS/RBDS decoder (Si4731/35/37/39 only)
 Digital audio output (Si4731/35/37/39 only)g p ( y)

 AM antenna flexibility enabling smaller 
antennas, better reception

 Simple command based interface
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 Simple command-based interface
 EN55020/22 compliant



Features—Si473x AM/FM/WB Receiver

 Si473x AM/FM/WB receiver Si473x AM/FM/WB receiver
 Narrow band FM receiver 162.4–162.55 MHz 

(all 7 WB channels)
 Worldwide FM stereo receiver
 Worldwide AM receiver (Si4736/37)
 FM RDS/RBDS decoder (Si4737/39) FM RDS/RBDS decoder (Si4737/39) 
 1050 Hz alert tone detection: automatic 

wake-up during hazards

 Si4707 Weather Band + SAME 
decoder

 Patented digital low-IF architecture
 Proven technology from highly successful Si47xx product family
 Digital architecture allows for high integration
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 Digital architecture allows for high integration



Si473x Block Diagram
AM low noise amplifier―gain is AM mixer—converts Digital corep g
controlled by AGC AM signal to low-IF

g
• Base band conversion
• Channel filter
• De-emphasis
• SNR 
• RSSI
• Scaling of output

FM low noiseFM low noise 
amplifier—gain is 
controlled by AGC

Reference clock Control interface
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32 kHz–40 MHz • 2-wire
• 3-wire
• SPI

FM mixer—converts 
FM signal to low-IF



Design and Layout Guidelines



Si473x—Schematic (1 of 3)

 C1 (22nF) VD/VDD supply C1 (22nF) – VD/VDD supply 
bypass cap (required)

 C3 (100nF) – VIO supply bypass 
cap (optional)cap (optional)

 C4 (2-5pF) – VCO filter for FMI pin 
(optional)

 C5 (2-5pF) – VCO filter for AMI pin ( p ) p
(optional)

 R2-R6 (25Ω – 2kΩ) – digital noise 
suppression (optional)

 R3 (10kΩ) – RST~ pull down for 
powerup sequencing (optional)

 R7,R8 (4.7kΩ) – I2C pullups 
(optional)(optional)
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Si473x—Schematic (2 of 3)

 C8 C9 (0 39 F) li C8,C9 (0.39uF) – ac coupling

 X1 (32.768 kHz) – crystal 
(optional)

 C10,C12 (22pF) – load caps ( p ) p
(optional)
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Si473x—Schematic (3 of 3)

Si473 (di it l t) Si473x (digital out)
 R1 (0Ω) – jumper to select 

digital out (required only if 
supporting universal design)

 R12 (604Ω) – DOUT current ( )
limiter

 R13,R14 (25Ω – 2kΩ) – DCLK, R13,R14 (25Ω 2kΩ) DCLK, 
DFS current limiter 
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Si473x—Layout (1 of 2)

 Placement Placement
 C1 – close to VDD pin and GND 

pin, between power VIA and 
Si47xx (decoupling)

 C3 – close to VIO pin and GND 
pin, between power VIA and 
Si47xx (decoupling)

 C4 – close to FMI pin and GND C4 – close to FMI pin and GND 
pin (filtering)

 C5 – close to AMI pin and GND 
pin (filtering)

 R1 – close to GPO3/DCLK pin 
(minimize coupling)

 R12 – close to DOUT pin 
(series termination)( )

 X1/C10/C11 – close to 
GPO3/DCLK and RCLK pins 
(minimize coupling)
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Si473x—Layout (2 of 2)

R ti Routing
 C1 GND connection at GND pin 12 and pin 12 

connection to GND pad (no VIA) (decoupling)
 C3 GND connection at C1 GND 

(no VIA) (decoupling)

RF

 Keep RCLK and SDIO away from each other 
(minimize coupling)

 Keep digital traces away from RF 
(minimize coupling)

 Minimize RF trace length to antenna 
( i i i it d li )

Digital
(minimize capacitance and coupling)

 Keep FMI VIA (if needed) and AMI VIA (if 
needed) such that cap is between VIA and 
Si47xx (filtering)

 Keep all traces away from VCO 
(minimize coupling)Digital

g

(minimize coupling)
 Minimize crystal trace lengths 

(minimize coupling)
 Route RFGND to the GND pad
 GND plane should be directly under the Si47xx 

and multiple VIAs should connect it to the GND

g

and multiple VIAs should connect it to the GND 
pad (minimize coupling)

 Power should be routed on traces (decoupling)
 No traces should be routed between the Si47xx 

and GND plane (minimize coupling)
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Support Resources



Website Support: www.silabs.com/Audio

Registration
Support Links

Documentation

B S lP d t D i ti
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Buy or SampleProduct Derivative 
Information



Si4735-EVB for Product Development

 Features Features
 AM/FM/LW/SW support
 PC interface for configuration, 

debugging and dataloggingdebugging and datalogging
 Test report provided
 Digital audio interface
 Multiple antenna support

F340

 Multiple antenna support 

 Kit Contents
 EVB (as shown)

CP2201

 Ferrite antennas
 Airloop antenna
 Whip antenna

Part #: Si4735-EVB
Thi D l t Kit t il

p
 USB, RCA cables and adapters
 Headphones
 9 V battery

This Development Kit retails 
for $150.00 USD
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 9 V battery
 CD with GUI and documentation



Si4731-DEMO for Product Demonstration

 Features Features
 AM/FM support
 LCD + keypad user interface
 1 b tt ( ith C8051F930 MCU 1 battery (with C8051F930 MCU 

boost converter) or 3 battery 
operation

 Multiple antenna support

F340

 Multiple antenna support

 Kit Contents
 EVB (as shown)

CP2201

 Whip antenna
 Headphones
 (3) AAA batteries and (1) AA Part #: Si4731-DEMObattery
 CD with documentation

Part #: Si4731-DEMO
This Demonstration Kit retails 

for $50.00 USD
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Get Started Today!

D l d th A di S l ti Download the Audio Solutions 
Guide
 www.silabs.com/Audio

 Free silicon samples
 www.silabs.com/buysample

 Development tools from your Development tools from your 
local distributor
 www.silabs.com/buysample

 Orderable part numbers
 D l t kit Si4735 EVB
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 Development kit: Si4735-EVB
 Demonstration kit: Si4730-DEMO



www.silabs.com/Audio


