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SILICON LABS

Si477X EVALUATION BOARD USER’S GUIDE

Description Features

The Si477x EVB is a platform designed to simplify = Complete antenna-to-audio evaluation system
evaluation and development with the Silicon w |ntuitive software interface supports simple

Laboratories Si477x series tuners. The platform evaluation to detailed performance testing
includes both hardware and software tools to easily g Flexible hardware interface for evaluation and
configure and operate the tuner. prototyping of various RF front end circuit options
This guide contains the following information: m Portable operation facilitates field measurements
m  Quick Start Guide: Three quick steps to set up your with only a PC

board and tune a station
Kit Contents: Components included in the kit

Software/GUI Guide: Installation and usage of the
evaluation GUI

m Hardware Guide: Description, configuration, and
design files for baseboard and daughtercards
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Si477x-EVB

1. Introduction

Thank you for purchasing the Silicon Laboratories Si477x Evaluation Kit. This kit includes hardware and software
tools to facilitate evaluation and development with the Si477x AM/FM Tuner family.

SILICOK LABORATRRIES
QUARK BB REV! fj

JP5

MCU_PWR

TUNER

Figure 1. Si477x Evaluation Board

Register at www.silabs.com for additional application notes, articles, and other support resources.
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2. Kit Contents

2.1. Si477x-EVB Evaluation Board
All material and information contained in the enclosure is confidential and covered under non-disclosure
agreement (NDA).
m Quark baseboard (1)
Si477x Rev 2.0 and later daughtercard (1)
USB cable (1)
BNC to RCA adapters (2)
RCA cable (1)
Loop antenna (1)
BNC to SMA adapter (1)
Headphones (1)
9 V universal adapter (1)
Documentation and software CD including the following:
e Si477x-EVB User's Guide
Development GUI Software and Example Code
Microsoft.net Framework for use with the Development GUI

ANG645: Si477x Programming Guide
Si477x Release Notes

2.2. Si4770Module-A-EVB Module Kit

Separately from the Si477x-EVB kit, user's may also order an Si4770Module-A-EVB kit. All material and
information contained in the enclosure is confidential and covered under non-disclosure agreement (NDA).

m 4-Layer Si4770 Module Rev1.0

m Si477x Interposer Rev1.0 card

Rev. 0.4 3
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3. Quick-Start Guide

This section gives three quick steps to get your evaluation kit installed and running. Refer to the following sections
for additional details on configuring and using the kit.

3.1. Install the Software

m Insert the CD.

m Open the file Start_Here.htm.
m Click on the link to the GUI.

m Run setup.exe.

3.2. Connect the Board

m Configure the PCB for USB as the power source:

e Slide switch to "USB".
e Place four jumpers between "LDO" and "TNR" positions.

Figure 2. Selecting USB Power Source
m Connect headphones or powered speakers to the HEADPHONE_OUT jack.

Figure 3. Audio Output Connection
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m Connect an AM loop antenna or FM whip antenna to the tuner daughtercard using the appropriate
connection. For conducted tests, a signal source may be connected to AM or FM using the appropriate
SMA connectors.

AM ANT ——>

Figure 4. Antenna Connections
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3.3. Listen
m Launch the GUI from the desktop shortcut:

GA143-00-51:5i4770:R4
Mat Inttialized

General | Tuner 1

Inttialization Parameters —Clock Information
EVE Application: | Single Tuner - | Clock Source:

Initial Boot Mode: Fil Recaiver . ™| Clock Frequency:
Dutput Mode: | Analog Audio XTAL Loading Cap:

Figure 5. Initialization Window

m Tune a station by entering the frequency or dragging the tuning slider.
m Decrease the volume by dragging the Volume slider.

File Control View Tools Window Help

Tune / Seek Volume  Status AT [

y e
L S IS B —r

75 30 9 94 102 104 106 1079 I SNR 35dB
| 7C_ Vel || P | oo [Fewmey 1035 o ] s e
Auto Scan Presets Function HASSI: -22 dii
| o Scan | Loz s e fisfle] [ ] an| gseiac: 2.

—~ _ LUSN: 45 dBFS

ToFresels | [SelectStn | \ 7 H 8 “ 9 “ 10 “ 14 ” 12 J ——— | [ Wutipath- 2
[ Freq Off: 8PPM |

RDS Data
|PS: Louie ||RI.' Wow Playing Louie Louie by KEingsmen fBewiation: 45 kHz

| Mo Warnings

Sid770 S/N: GA143-00-51 Comp Rev:8.1.0R4 Boot Mode:File Address: IxCE Audio Mode: Analog Connected: 11/17/2011 17:33:26 = Comm |

Figure 6. FM Receiver Window
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4. Software

The Si477x Evaluation Kit includes a graphical user interface (GUI) to simplify tuner evaluation and configuration.
This utility is useful both for demonstrations and for fine-tuning the various tuner properties and modes before
coding firmware in the target system. The GUI is designed for Windows XP and later.

4.1. Installation
The software installation has two components: the GUI and the Microsoft. NET Framework. The board
communicates via a USB HID interface, so no additional hardware drivers are needed.
Install the software components by the following steps:
1. Locate the installation software:
a. Open a window to the installation CD.
b. Open the software folder.
2. Install the software:
a. Start setup.exe.
b. Follow the on-screen prompts.

Notes:
m You may receive an error stating: "This setup requires the .NET Framework version 4.0." If so, install the
.NET version provided on the CD (dotnetfx.exe).

m Important, release-specific notes may be included in the Readme.doc file. Please review this before
finalizing the installation.

m Register at the Broadcast Audio Customer Support Page at www.silabs.com. All supporting documentation
including data sheets, application notes, example code, and important layout guidelines are available only
through the support site. Silicon Labs periodically updates versions of the content above and posts them
there. All materials are covered under NDA.

Rev. 0.4 7
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4.2. Initialization

The Silicon Labs GUI will commutate with the evaluation board(s) and tuner(s) to identify which are in use. The
applicable part numbers will be displayed under “device info” during initialization and on the front panel while the
radio is in operation. Only the available application modes and tuners will be displayed by the GUI when initializing
the tuner. Note that this user’s guide may show figures with application modes and features that may not be
available depending upon the tuner part number or daughter card in use.

General | Turer 1

Inttialization Parameters

sy —~ Clock Information
EVE Application: Single Tuner Clock Source: | EWEB Crystal Oscillatar

Initial Boot Mode: lFM Receiver Clock Freguency: 37.209375MHz

Output Mode: [Analog Audio XTAL Loading Cap: pHE

Mote: Remove jumper from J&1

Initislize || Cancel

Figure 7. Initialization Window

1. Start the software by either using the desktop shortcut or from:
Start — Programs — Silicon Laboratories, Inc — Silicon Labs Audio GUI

2. Configure initialization options as shown in Figure 7. “Initialization Window”. A number of powerup options
are available:

a.

EVB Application: Select one of the following EVB application modes:

m Single tuner
m RDS/VICS

b.

Initial Boot Mode: Selects whether the receiver will first start in FM Receive mode, AM Receive
mode, etc.

. Clock Configuration: This section displays information on the crystal oscillator clock frequency and

crystal loading cap capacitance. The Clock frequency can not be modified in conjunction with a Quark
Baseboard.

. Output Mode: Configures tuner and EVB for either analog or MPX output through the

HEADPHONE_OUT and L/R LINE_OUT jacks. Use the HEADPHONE_OUT jack for listening through
headphones or powered speakers. Use the L/R LINE_OUT jack for low-distortion measurements.
Other output modes are not supported by the Quark Baseboard.

. XTAL Loading Cap: Indicates the crystal frequency trim capacitance. This is retrieved from an

EEPROM on the daughtercard.

Additional options are available in the Firmware Configuration window, shown in Figure 9. “Firmware
Configuration Window”.

Rev. 0.4
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f. Firmware selection: The firmware for the tuner (or tuners in multi-tuner configurations) may be
selected by selecting the appropriate Tuner tab as shown in Figure 9. “Firmware Configuration
Window”. In particular,

i. Select either the firmware image in the chip's NVRAM by selecting From Device or
ii. Select a firmware image from a list of options.

g. Part Number and I2C address for the selected device. These are read back/configured automatically
from the tuner or ID EEPROM on the daughtercard.

h. Default Mode: Ul default mode allows the selection of the Ul configuration as a default for the part

number, last used Ul state, or you can select a configuration previously saved (see Figure 8). For
saving a Ul configuration, see Section 5.1.

GA143-00-51:5i4770:R4
Net Initizlized

m Tuner 1 |

Function Boot Mode Firmware Default Mode

AM Receiver | amncFxR4_T0.csg (D4C3, 7.1.0, 10/5/2011 4:.55 PM) Uze Chip Defaulis
| o Efrrn?xﬁd_Bﬂ_csg {BDAAG. 81,0, 10/5/2011 4:48 PM)

Use Chip Defaults
 Use Last Ul State

" Device Info R ) T —
Part Number: 5i4770R4 [2C Address; ICE Part State: Nat Initizlized

[[ActoBoctUl | Initislize ||

Figure 8. Default Mode Selection

Rev. 0.4 9
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Note: If window displays "No Boards Found", check USB connections and power supply configuration.

= | amm7xR4_70.ceg {xD4C3, 7.1.0, 10/5/2011 4:55 FM)

bl fmocxR4_80 csg (BcDAAG. 810, 10/5/20171 4:43 PM)

|2C Address; xC6 Part State: Not Initialized

[[AdoBootUl [ Inifislize ||

Figure 9. Firmware Configuration Window
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5. Saving, Retrieving, and Deleting the Configuration State

This GUI feature allows the user to save, retrieve and delete the configuration state which contains the property
values.

5.1. Saving the Current Configuration State

This feature allows the user to save the current configuration state which contains the property values.
1. Go to File> State Management-> Save Current State as shown in Figure 10.

Control  VWiew Tools Window Help

Initialize Volume — Status AT

|
State Management Load State 104

T )
106 1079
S 70/ 1/ 2%/ 3%/ 4 Board Discovery Bus Mode Save Current State squency 1035 MHz |

Exit Import State File ’E]

- - p— Delete State 63 LUSN: 42 dBFS
ToFressis |[sseatsn <] [ 7 ] 8 [ o ey s
RDS Data [[Freq off: 10PPM |
|1}S: We PBlay ||RI_' Now PBleying Tom Ssawyer by Rush |m Stereg
)
s |

S/N: GA143-00-561 Comp Rev: 8.1.0 R4 Boot Mode:File Address: ICE Audio Mode: Analog Connected; 11/17/2011 17:45:21 I Comm

4

Board Configuration Export Saved State

=]

Figure 10. Saving Configuration State

2. Click on Save Current State and the Select Configuration window shown in Figure 11 will pop up. Enter the
name of the configuration state and click OK. The current state called My Configuration which contains the
property values is now saved.

File Contrel View Tools Window Help
Tune / Seek ~ Status AT
. ' | RSSkE9dBuY

975 30 % i ag T30 dB

Auto Sean Presets

g
=
=
i

(e

LASSL -12 dB
HASS! -17 dBas

e ASSI200: -2
[ SN 42 dBFS

Select Stn | | I Muitipath: 3

RDS Data [| Freq Of:8PPM |

|PS: Blnk ||RI_' Now Playing Raeise Your &lass by Plnk m [SteTBD]
B 146 kHz

No Warnings ‘ - FMAGC1:.C

S/N: GA143-00-51 Comp Rev:8.1.0R4 Boot Mode:File Address: CE Audio Mode: Analog Connected; 11/17/2011 17:45:21 @ Comm

Figure 11. Naming a Configuration State During Save
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5.2. Retrieving the Configuration State

This feature allows the user to retrieve the configuration state.

1. Go to File = Initialize> Tuner 1 tab as shown in Figure 12. The different states which were saved before
are available in the default mode for user selection.

GA143-00-51:5i4770:R4
Mot Initialized

Gengral | Tuner 1

Function Boot Mode

¥ | am7xR4_70.csg (D4C3, 7.1.0, 107572017 4:55 PM)
| FM Receiver rom File. bl fmnc7xR4_80 csg ((kDAAG. 8.1.0, 10/5/2011 4:48 FM)

' Use Last U] State

| My Corfiguration |
- Your Configuration
Device Info

Part Number: Si4770R4 |2C Address: BCB Part Stste: Mot Initialized

[ Auto Boot UI | Imitialize |[ Cancel ” Details ==

Figure 12. Saved Configuration State

2. In Figure 13 below configuration state My Configuration is selected. Once the selection is made, click on
Initialize and the part will boot with the property values stored in the My Configuration state.

GA143-00-51:5i4770:R4
Mot Initialized

General | Tuner 1

Function Boot Mode

v | amrcFeR4_70.csq (BkDAC3, 7.1.0, 10/5/2011 4:55 PM)
| FM Receiver  (naaia I g] fmoc7xR4_ 80 osg ((:0AAG, 810, 10/5/2071 4:48 FM)

ece I

Part Number: Si4770R4 12C Address: BC6 Part State: Mot Initialized

[|AstoBootUl [ Initialize  |[  Camcel ||  Detmis =

Figure 13. Power Up from Saved Configuration State
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5.3. Deleting the Configuration State

This feature allows the user to delete the configuration state.
1. Go to File State Management-> Delete State as shown in Figure 14.

Initialize — Gaus AVE

Disconnect v
i

|
State Management Load State 104

2

A
106 1679
S T0x/1x/2%/3x/4x Board Discovery Bus Mode Save Current State coueney 1035 MHz

[BMR: 38 dB
LASSI: -3

Board Configuration Export Saved State

Exit Import State File ‘E]
m— - Delete State
To Presets | | Select Stn r | F 2 I £l “ b} ” 1 “ T ]
RDS Data [[Freq off: 12PPM |

63
Mute
[75: facebook |RT: 103.5 Bob mM - We Play 2nyshing! |m I I [Deviation: 40 kHz

JBWEA29 KHz
Mo Warnings ‘ - FMAGC:

HASSI: -31

=

ASSI200: -2
SN 53 dBFS
| Multipath: 2

S/N: GAT4300-51 Comp Rev: 8.1.0R4 Boot Mode:File Address: CE Audio Mode: Analog Connected: 11/17/2011 17.55:13 Il Comm

Figure 14. Delete Configuration State

2. Click on Delete state and the Delete Configuration window shown in Figure 15 will pop up. Select the
configuration state you want to delete and click OK.

Fite Controcl View Tools Window Help
Tune / Seek
T T T I S T e e
875 50 92 r G4 =T
mu =) Select Configuration

Auto Scan

&

g
ra

P
—_

Select a configuration to delete.

=]

Suto Scan My Configuration
' [ Cancel ||

SN 53 dBFS
| Multipath: 2

RDS Data [[Frea off: 12PPM |

|PS: fzcebaok ||RI.' 102.5 Bob EM - We Dlzy Anything! m ishmml [Deviation: 14 kHz
B
Mo Warnings | AGCT

S/N: GAT43-D00-51 Comp Rev:8.10R4 Boot Mode:File Address: IxCE Audio Mode: Analog Connected: 11/17/2011 17:55:13 m@ Comm

Figure 15. Selecting Configuration State to Delete

In addition to saving, retrieving and deleting the configuration state the GUI also gives the end user the ability to
export the contents of the configuration state into a file, the contents of which can be viewed using a text editor and
which can be imported to different machines to allow multiple users to test the tuner with the same configuration
state.

Rev. 0.4 13
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5.4. Exporting Saved State

This feature allows the user to export the contents of the configuration state into a file.
1. Go to File> State Management—> Export Saved State to export the saved state into a file as shown in

Figure 16.

: Control  View Tools Window Help

Initialize

Disconnect

State Management

S0/ 1/ 23/ 3/ 4% Board Discovery Bus Mode

Board Configuration

Exit

Load State

Save Current State
Export Saved State
Import State File

Delete State

'I
104

| T
106 167.9

squency

103.5 MHz

;Sele-:i Stn

) L) e e e

LASSL -15 dBss
HASSI: -23
ASS5I200: -2

SN 44 dBFS
| Multipath: 3

[[Freq off; 10PPM |

[Deviation: 46 kHz
JBW 439 kHz
AGCT:C

RDS Data
|PS : facebook

HRI; 10%.5 Bob FM — We Dlay Anything!

= [5e)

Mo Warnings ‘

5/N: GA143-00-51 Comp Rev:810R4 Boot Mode:File Address: C6 Audio Mode: Analog Connected; 11/17/2011 17:55:13 @ Comm

Figure 16. Exporting Saved State

2. Click on Export Saved State and the Select Configuration to Export window will pop up as shown in
Figure 17.

File Control View Tools Window Help

&

Tune / Sesk
| | |

E-?I.SI a0 92

Auto Scan

Select Configuration

Select a configuration to export.
[ Wy Corfiguration

ASSI200: -26dBa
SN 43 dBFS
| Multipath: 3

Auto Scan

Sele-:i Stn

RDS Data
|1}s: ZZ Tep

‘Beviation: 50 kHz
(B4 kHz
~ FMAGCT Off

||RI.' Now Playing La Grange by ZZI Top m I Stereo I

Mo \Warnings ‘

S/N: GAT4300-51 Comp Rev: 8.1.0R4 Boot Mode:File Address: CE

Audio Mode: Analog Connected: 11/17/2011 17:56:13 I Comm

Figure 17. Selecting Configuration State to Export

3. Select the configuration state to export and click OK to save the configuration file with a .ini extension. This
configuration file can now be opened in a text editor and saved to different machines. The contents of the
configuration file will be displayed in a format as shown in Figure 18 below.

14 Rev. 0.4
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File Edit Format View Help

//Type=51477x

//Name=My Configuration

//ROMID=4

J/Function=FMRX

//Requires=0xFFFF

J/Flavor=7x

//readonly=False

/ /ECRC=28BC2F225

[Preferences_start]

ACF Control Source:RSSI

AGCSTate:on

AudioFilter_BQlAal:1874529
Audiorilter_Bqla2:16716001
AudioFilter_BQlB0:4453131
Audiorilter_Bqlel:14657907
AudioFilter_BQlB2:1468280
AudiorFilter_eq2al:1305086
AudioFilter_BQ2a2:15441877
Audiorilter_BqQ2e0:4381446
AudioFilter_B02B1:1461852
Audiorilter_eq2e2:113391
AudioFilter_BQ3al:13427646
Audiorilter_eqQ3a2:15910940
AudioFilter_B03B0:3656431
Audiorilter_eq3el:1085969
AudioFilter_BQ3B2:71519
aAudioFilterstate:on

Band Bottom (MHZ):87.5MHZ

Band Top (MHz):107.9MHZ

Blend Fast Mult. Attack Time (mSec):16
Blend Fast Mult. max Stereo Sep. (dB):45
Blend Fast Mult. Min Stereoc Sep. (dB):0
glend Fast mult. mono Thresh. :60

Blend Fast Mult. Release Time (mSec):4000
B8lend Fast mult. stereo Thresh. :30

Blend Fast RSSI Attack Time (mSec):16
Blend Fast RssI Mono Thresh. (dBuv):25
Blend Fast RS5I Release Time (mSec):4000
Blend Fast RSSI Stereo Thresh. (deuv):55
Blend Fast USN Attack Time {(msec):16
Blend Fast USN Max Stereo Sep. (dB):45
Blend Fast USN Min Stereo Sep. (dB):0
Blend Fast usN Mono Thresh. (ders):27
Blend Fast USN Release Time (mSec):4000
Blend Fast UsN stereo Thresh. (ders):52
Blend slow Mult. Attack Time (mSec):16
Blend slow Mult. max Stereo Sep. (dB):45
Blend Slow Mult. Min Stereo Sep. (dB):45
Blend slow mult. mono Thresh. :60

Blend slow Mult. Release Time (mSec):4000
B8lend slow Mult. stereo Thresh. :30

Blend Slow RSSI Attack Time (mSec):16

mn

Figure 18. Saved Configuration File
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5.5. Import State File

This feature allows the user to import the configuration state file which has been saved using Export Current State
and hence use the same configuration state file on different machines.

1. Go to File> State Management—> Import State File to export the saved state into a file as shown in
Figure 19.

' Control  View Tools Window Help

Initialize

Status Pl

Disconnect L 4

" i
State Management Load State 104

I
107.9 [BNR: 32 dB
Sid 70/ 13/ 2/ 3%/ 4% Board Discovery Bus Mode Save Current State squency . 1035 MHz LASSI: -12 dE

Board Configuration Export Saved State HASSI: -14 dBas
Exit Import State File ASSI200: -25dBy
- Delete State 63 LUSN: 47 dBFS
[ z = ! |
o Fresets || SelectStn | 7 B l 8 || [haate |

RDS Data |- Freq Off; BFPM |
|PS: Money ||RI: Now Playing She Works Hard for the Money by Donna Summer |m [STHBD]
Chan BW: 437 kHz

Mo Warnings - FMAGC1.Off

i
106

S/N: GA14300-61  Comp Rev: 810 R4 Boot Mode File Address: IxCE Audio Mode: Analog Connected: 11/17/2011 17:55:13 @ Comm

Figure 19. Import Configuration State
2. Select the file to import.

3. Once the state file is imported it will show up in the Default Mode of the Initialization window. In Figure 20
below the test.ini file was imported using Import State File and once that was done it shows up in the
default mode in the Initialization window.

GAT43-00-51.54770:R4

General | Tuner 1 |

Function Boot Mode i Default Mode
:WI Receiver . w | amncxR4_70.csg {kD4C3, 7.1.0, 10/5/2011 4:55 PM) iUseGﬂp Defaulis |v
i [ B frocixFi4_80.csg (:0AAG, 8.1.0, 10/5/2011 4:48 PM) | My Configuration
 Use Chip Defaults
- Uze Last Ul State

| My Corfigurstion

“Device Info R ) I T—
Part Number: 5i4770R4 [2C Address: 1CE Part State: Mot Initialized

Your Configuration

[ AutoBootUl | Initislize || Cancel

Connected: 11/17/2011 5:55:13 FM

Figure 20. Selecting Imported State File

16 Rev. 0.4

SILICON LABS



Si477x-EVB

5.6. AM Receive Mode

Initialize the receiver as described in Section “4.2. Initialization”, selecting AM mode. The Tuner panel will appear
as shown in Figure 21. “AM Tuner Window”.

File Contral View Tools Window Help

"

Tune / Seck Wolume Status
v RE8k 40 dBuV
(<]
1000 1100 1200 1300 1400 1500 1600

SNR: 7 dB
s | Ll |Fre:1uenc~,' 1300 kHz

LASSI: -12 dB
Auto Scan Function

o
(]

e
ra

b
>
w
@
=1
(=1
o
- z

b

a

| Freq Off: BPFM

Faemn CE GG [ ]
A— Colect S | 7 “ 3 || g || 10 ” 11 “ 12 | (e | [POAGER: 23 o6
Loop R: 800 kQ
"Hi0ut 2.5kHz

63 | [iChan BW: 2 kHz

AM performance is degradedwhen EVE is connected to a computer.
For best AM results unplug USB cable and run EVB off battery power_

Soft Mute: 5 dB
Mo ‘warnings ¥ Varactor: 420

S/N: GA14300-51  Comp Rev: 7.1.0 R4 Boot Mode File Address: ICE Audio Mode: Analog Connected: 11/17/2011 18:08:16 Bl Comm

Figure 21. AM Tuner Window

1/2.Frequency Numerical Window/Slider: Use to set the receiver frequency. This also acts as an indicator
for receive frequencies selected by seek or preset features. Note that frequency resolution is set by the
Band and Spacing properties of the tuner via the Properties window.

3.Tuning Increment/Decrement: Adjusts receiver frequency in increments set by the Spacing property.

4. Seek: Executes tuner Seek command as configured by the applicable Seek/Tune properties.

5. Auto Scan: Executes sequential tuner Seek commands to cover the entire band. Valid stations are

denoted beneath the tuner by red tick marks. Clicking the To Presets button automatically populates the
presets with the strongest twelve stations found.

6. Presets: Each Preset button stores frequencies for convenient recall. Frequencies may be either
automatically programmed using the Auto Scan as described above or may be manually set by selecting a
frequency and holding the desired button until the frequency is memorized.

7. Volume/Mute: Sets the audio L/R output volume. The Mute button engages the AUDIO_MUTE property
for both channels.

Note: Volume must be set to maximum (63) for all performance tests.
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8. Status Indicators: These indicators show the various metrics reported back to the user via either the
AM_RSQ_STATUS or AM_ACF_STATUS APl commands. Commonly used metrics include the following:

RSSI: The Received Signal Strength Indicator at the IC input. Note that this will vary from the actual
antenna RSSI due to front end gains or losses.

SNR: The Signal to Noise Ratio at the demodulator input. Note that this is not the SNR of the Audio output.

LASSI: Adjacent Signal Strength Indicator. Indicates (signal + noise) at the low-side adjacent frequency in
dB relative to the wanted carrier.

HASSI: Adjacent Signal Strength Indicator. Indicates (signal + noise) at the high-side adjacent frequency
in dB relative to the wanted carrier.

Freq Off: Frequency offset of received signal.
Chan BW: Receiver channel bandwidth.
Hicut: Hicut corner frequency.

Soft Mute: Indicates the attenuation applied.

9. Status Indicator Undock: Opens a separate window with status indicators, as shown in Figure 22. “AM
Status Indicator Window”.

el Status - Si4770

| Detectors Band Width {Gain Actuataors
WRSSK 40 dBuV |  [iGhaRdBW: 2 kHz | |UPGANGEIR 23 dB | | MeHisGuI 2 SkHz |
| SNR:8dB | | MloopRiBODKD.| | WSoft Mute: 3dB |

HASSI -10 dE!.-..|

|
|
| LASSI: -12 dB | [N Varactor 420 |
|
|

|Freq Off: 10PPM |

Figure 22. AM Status Indicator Window

10. Band Selector: Chooses which AM/SW/LW band to use for frequency tuning/seeking
Notes:
m Many of these mitigation engines and indicators are configured via properties.
m Refer to the Programming Guide for specific detail, including configuration, applicable ranges, etc.

m The USB power supply is provided for convenience only. Better performance will be attained using the
external 9 V supply option.
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5.7. FM Receive Mode

Initialize the receiver as described in Section “4.2. Initialization”, selecting FM mode. The Tuner panel will appear
as shown in Figure 23. “FM Tuner Window”.

[ Audio GUI - Sit770) )
[ File Control View Tools Window Help

Tune / Seek Volume Status AW B

EJ |E ' ' i i : i - e e 53_5 RS5k:59dBuY

1 ()
32 94 102 104 106 107.3 = SNR: 31dB

|E |E [ arc G 423

|Fre:1uenc~; 1035 MHz = LASSI: -24 dBes
21=

Auto Scan Presets Function = HASSI: -21 dBis

Zuto Scan | 5 “ 7 || 3 || 4 ” 5 “ c | [ o J " ‘ 03 ASSI200: -23dB0

63 WSN: 42 dBFS

Select Stn | 7 “ B || 5 || 10 ” 1 “ 2 | T

RDS Data [| Freq off: apPM |

DS: Cochrane BT: Now Playing Life I= = Highway by Tom Cochrane : Stereo [Deviation: 49 kHz
¥ying o ¥.oF

Chan. BW: 145 kHz
| Mo Warnings ‘ FMAGC 1 Off

S/N:GA143-00-51  Comp Rev:8.1.0R4 Boot Mode:File Address: xCE Audio Mode: Analog Connected: 11/17/201118:11.30 = Comm

Figure 23. FM Tuner Window

1/2.Frequency Numerical Window/Slider: Use to set the receiver frequency. This also acts as an indicator
for receive frequencies selected by seek or preset features. Note that frequency resolution is set by the
Band and Spacing properties of the tuner via the Properties window.

3.Tuning Increment/Decrement: Adjusts receiver frequency in increments set by the Spacing property.

4. Seek: Executes tuner Seek command as configured by the applicable Seek/Tune properties.

5. Auto Scan: Executes sequential tuner Seek commands to cover the entire band. Valid stations are

denoted beneath the tuner by red tick marks. Clicking the To Presets button automatically populates the
presets with the strongest twelve stations found.

6. Presets: Each Preset button stores frequencies for convenient recall. Frequencies may be either
automatically programmed using the Auto Scan as described above or may be manually set by selecting a
frequency and holding the desired button until the frequency is memorized.

7. Volume/Mute: Sets the audio L/R output volume. The Mute button engages the AUDIO_MUTE property
for both channels.
Note: Volume must be set to maximum (63) for all performance tests.

8. Status Indicators: These indicators show the various metrics reported back to the user via either the
FM_RSQ_STATUS, FM_AGC_STATUS or FM_ACF_STATUS API commands. Commonly used metrics
include:

RSSI: The Received Signal Strength Indicator at the IC input. Note that this will vary from the actual antenna
RSSI due to front end gains or losses.
SNR: The Signal to Noise Ratio at the demodulator input. Note that this is not the SNR of the Audio output.

LASSI: Low Side Adjacent (100 kHz) Channel Strength Indicator reports the (Signal + Noise) power relative to
the carrier.

HASSI: High Side Adjacent (100 kHz) Channel Strength Indicator reports the (Signal + Noise) power relative to
the carrier.

ASSI200: The 200 kHz offset alternate signal strength indicator. Indicates (signal + noise) at the 200 kHz
offset alternate channel in dB relative to the wanted carrier. Returns the maximum of high and low side
alternate channels.
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USN: The Ultrasonic Noise indicator. Higher numbers indicate better signal quality.
Multipath: Multipath indicator. Higher numbers indicate more severe multipath impairment.
Freq Off: Frequency offset of received signal.

Deviation: FM deviation indicator

Channel BW: Receiver channel (IF) bandwidth.

Stereo: Indicates the Stereo/Mono blend ratio.

HI-Cut/HI-Blend: Hicut mitigation applied to either the Left Plus Right (LPR) or Left Minus Right (LMR) audio
signals.

Soft Mute: Indicates the soft mute attenuation applied.

FMAGC1, FMAGC2, PGA Gain: AGC indicators for FM AGC.

9. Status Indicator Undock. Opens a separate window with all status indicators for more convenient viewing
as shown in Figure 24. “FM Status Indicator Window”.

o Status - 54770
flh I:Ele:tec:tors Band Width Gain
[WRSSES9dBUY | |Chan BW:338 kHz| | FMAGE1LOH. | |
SNR: 32 dB [ FMAGGCZ:Off | [ HiGun 15kHz |
LASSI -15dBoy ||PGAGsin82dB | |HiBlend:10/5kHz |
HASS] 18 dBe
ASSI200; -2TdBu
WSN: 46 dBFS
Muitipath: 3

W Freq Off: 10PFPM
Baviation: 44 kHz

Figure 24. FM Status Indicator Window

10. Stereo/Mono selector. Force the receiver to mono mode by selecting this button. The tuner will
automatically blend between stereo and mono mode when Stereo is selected.

11. RDS Program Service and Radio Text indicators. Displays received RDS strings.
Notes:
m Many of these mitigation engines and indicators are configured via properties.
m Refer to the Programming Guide for specific details, including configuration, applicable ranges, etc.
m The USB power supply is provided for convenience only. Better performance will be attained using the
external 9 V supply option.
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5.8. Configuring Tuner Properties

As described in the Programming Guide, various tuner aspects are configured through either a command/response
or get/set property API interface. The GUI contains a window to help manage properties under Window —
Properties as shown in Figure 25. “Properties Window”.

=+ Properties - Si4770,

Last Property Chanaed:

Praperty Category: |FM: Seelc/Tune Properties Addreas: NiA Value: NiA

Unless otherwise noted all numerical values are in decimal.

Py e e Cument Property Values
Band US (87.5MHz to 108MHz) | Address Value
Band Bottom (MHz) 87.5MHz | o300 [ aepnar
Band Top (MHz) 107 9MH=z T
Max Tune Error (ppm) 150 l[bsﬂ._?}ﬁ'l | BKE[H}D
RSS! Valid Time (mSec) 6 | |oc0302 000
SNR Valid Time (mSec) 18 30400 | meon0e
RS5| Valid Thresheld (dBuY) 12 !

SNR Valid Thresheld (dE) 8 | [ D040t | G<CO0G
Spacing 100kHz | | oxp402 <0000
! R 0403 D14

0404 . 0072
Band [ e700 EO000

| The band to use for EM. L0701 | 0270

| |oame | 30004 =
Hide Details < Export Properties

B Comm

Figure 25. Properties Window

Properties are grouped by category. Properties specific to the Si477x device are prefixed with either FM or AM. FM
RDS Settings, FM Ul Settings, and AM Ul Settings are categories that are used to control Ul behavior but do not
modify the property settings on the Si477x device. To see all properties associated with the Si477x device, choose
FM: All or AM: All: All, depending on what mode the device is powered up into.

Most properties included in the API are also included in the properties window. Clicking on a particular property
opens a brief description of the property and its arguments. Refer to the Programming Guide for detailed
information on the properties and values.

Property addresses and values can be displayed or hidden using the Display/Hide Details button. When displayed,
all of the current properties can be viewed or exported to a file (using the Export Properties button) and the last
property changed is displayed. By clicking the Export Properties button shown in Figure 25, the properties can be
exported to a .csv file.

Rev. 0.4 21
SILICON LABS



Si477x-EVB

5.9. Register Read/Write

The software's graphical user interface and property windows provide an easy, intuitive method of configuring the
device. In development, however, it is often useful to have low-level bytewise read/write interface to the tuner. The
GUI provides this interface under Window — Register Map.

Figure 26. “Register Map Window” shows an example read/write operation. The FM_RSQ_STATUS request is sent
with an ARGument of 0x00. The reply returned in the RESPonse fields.

Refer to the Programming Guide for detailed information on the register definitions and their arguments and
responses.

Regiter Map - 547 ==
[ (15[ 141 13[12[11[10] 0 [ 8 [ 7 | 6 [ 5[ 43 2][1]10

0 CMD .Power_Up {[bd}'l} - ARG ﬂ )

1 ARGz |0 = aRG3 0 el

2 ARG4 |0 = aRes 0 e

3 ARGE |0 B aReT 0 el

4 ARGE |0 = aree 0 e

5 ARG10 |0 B aRG11 0 el

6 cTs | ERR FSE:NED D | m\'Tl R:Sl:\'Tl mwl STCINT RESP1 D

7 RESPZ D RESP3 O

8 RESP4 D RESPS 0

9 RESPG D RESP? O

A RESPS D RESPS

B RESPI0 D RESP11 O

C RESP12 D RESP13 O

D RESP14 D RESP15 D

E RESP16 D RESP17 O

F RESP18 D RESP19 D

lUnlezs otherwise noted all numerical values are hexadecimal. Send Cemmand

B Comm

Figure 26. Register Map Window
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5.10. Other Useful Tools
5.10.1. RSSI/SNR Graphing Utility

The Graphing utility Window — RSSI/SNR Graph provides a scan of user selectable metrics versus frequency.
Graphing options include RSSI, SNR, Low Adjacent Channel Strength (LASSI), and High Adjacent Channel
Strength (HASSI). These metrics can be individually selected for display. A line or bar graph style can be chosen
and markers indicating valid stations and their frequencies can be displayed. Once the preferred graphing and

displays have been selected, click the “Draw” button.

Figure 27 shows an example scan in the FM band. Stations above the red line meet the RSSI threshold for valid
stations. The SNR page shows a complementary scan of SNR values across the band as well as the SNR

threshold for valid stations.

File
127 80+
- o,
80 -
so 604
40-
= 50
= 0-
(75} um
L =
m 0-2 40—
sz
= w0-%
£ 30—
3 -
60— |
e
00~ 107
oy 1
127 - |
107.9
Freguency (MHz)

Figure 27. RSSI/SNR Graphing Utility
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5.10.2. Blend/Hicut/Soft Mute Configuration Helper

The mitigation engines such as FM stereo/mono blend, hi-cut, hi-blend, and soft mute have configurable low- and
high-end thresholds. These thresholds may be configured numerically through the Properties page or graphically
through the Configuration Helper.

Figure 28 shows an example of the Configuration Helper set to display FM stereo/mono blend based on RSSI. This
example also provides the ability to set the Fast and Slow metrics on the same screen. If a configuration setting
does not have Fast and Slow metrics available, only one graph and column of configurable values will appear. On
both graphs the green line depicts the blend (in percent stereo). The green point shows the current operating point
of the receiver (30 dBuV RSSI which results in 18% stereo given the property settings). The cyan line reflects the
actual reported stereo value (14%) from the Si477x device which is mitigated by all the metrics (RSSI/Multipath/
USN) in this example. Since the cyan line is tracking the green point or RSSI mitigated blend, the device is limiting
stereo based on RSSI in this example.

When selecting a mitigation control item, the description text is updated automatically. The name of the property
being changed is displayed in bold. The property can then be found in the property window by finding the property
with the same name being displayed in the configuration helper.

Changes made to this page are applied to the tuner immediately, making it a useful tool in real-time configuration of
the mitigation engines.

+ RS5SImitigated stereo blend metrics
Fast Slow

Multipath
&0 80

Stereo (%]
Stereo (%]

80
RSS! (dBuV)/USH (dBFS) RSS! (dBuV)/USN (dBFS)

Plot Legend
Stereo Plend RSSI m Stereo Blend USN m Sterea Plend Multipath = Steren (%) = 63 RSSI =59 n 1SN =43 Multipath = 3

Corfiguration Values

Fast Slow Selected Parameter Description
Stereo Threshold (dB) 55 2||55 3| Blend Fast RSSI Stereo Thresh. (dBuV)
Mono Thresheld (dE) 35 =125 x "‘.I'gljsn RSSl is greater than or equal to this value the part will be in full steren. Range: -20-
Attack (mSec) 16 =1/ /{16 =
Release (mSec) 4000 =| 4000 &

Notes: The current blend pointer is also mitigated by the USN and Multipath metrics.

| Close |
- ——————————————————————————

Figure 28. Configuration Helper
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5.10.3. RDS Receive Data
The Si477x Ul features tools help in capturing and analyzing RDS performance.

The first is the RDS Receive Data window (under menu Window — RDS Receive Data). This shows various RDS
metrics such as the decoded RDS fields, group counters, and performance statistics. This is shown in Figure 29.

«r+ RDS Receive Data - 5id770 | B e
Radio Data Service {(RDS) Altemate Frequencies
|ES: Werewolw | PTY: Adult Hits ||:—‘I: Oxld4zZ3 ||RDS Sync €0 ms |
|RI: Now Playing Werewolwes of London by Warren Zevon ||RI Display 7329 m= |
|e?ll': H/B ||E;€ Display N/& |
|31': Thursday, 11/17/2011 18:18 (GMT -&:00) || RES ||_='S Display 2162 ms |
Block Counters
After Sync After Tune
Ideal: 117 Ideal: 1172 [t 2ccepred: 1176 | [Exzozs: o |
Error Rate = 0.000 Errer Rate = 0.000 [Total Recw: 1176 i Reset |
Group Counters
0& (OB |1A 1B [2A |2B |34 3B |46 |[4B |BA |BB 64 |6B TA 7B
793 0 ] 573 o 79 0 o 0 o o
371X 00% DO% DO0% 266% D0% 37% DO D1% 00 Do DO Dox 00 DO¥% DO0%
BA |BB |5 (9B [1DA |10B [11A |[11B 124 [12B [13& [13B |[14A |[14B 154 [15B .
%% o © o0 © ©0 8@ © 7 0 o0 0 0 ¢ o0 o0 | HonE it |
2571% 00% 00% 00% 00% 00% 37% 00% 36% 00% 00% 00% 00% 00% 00% 003 | Radio Text Plus (RT4) >» |
B Comm
% —

Figure 29. RDS Receive Data Window

The second is a graphical display of the RDS group counter information, shown in Figure 30. This window is
available under menu Window — RDS Group Counters.

Count %)

ololt|1[2[2[a[=alals[selelz[7alalalalae[a @[z alzl2alz]1 ]2
AlBlAa|B|Aa|B|lale|alelalelalBlalB|lalelale|lo|lo|a|r|2|2|3|3|a|d4|5]|5
alB|lalBlalalale|lals|alB
RDS Groups Cancel
Figure 30. RDS Group Counter Window
®
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