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		  rev. 0.9 1/15 copyright ? 2015 by si licon laboratories si4700/01/02/03-evb si4700/01/02/03-evb si4700/01/02/03 e valuation  b oard  u ser ? s  g uide 1.  introduction?si4700/01/02/03 evb thank you for purchasing t he silicon laboratories, inc.  si4700/01/02/03 fm tuner evaluation board (evb). this evb and associated software have bee n designed to speed the overall deve lopment process and decrease the required development time from evb to  product launch. we have  posted support articl es, answers to frequently asked questions, and application notes at  https://www.mysilabs.com . the si4700/01/0 2/03 evb kit should include the following important items: ?? si4700/01/02/03 fm tuner customer  welcome and evaluation letter ?? si4700/01/02/03 baseboard revision 1.2 ?? si4700/01/02/03 daughter card with pre-mounted si 4700/01 revision 1.3 or si4702/03 revision 1.1 ?? wall transformer certified at 5 v/2 a, 100?240 v ac input and power input terminal (green) ?? usb cable ?? bnc to rca adapters (2) ?? rca to 1/8? jack cable ?? 1/8? barrel adapter (1) ?? evb characteriza tion report ?? si4700/01/02/03 quick start guide ?? si4700/01/02/03 cd including: ?? data sheet ?? development application gui note: this version of the document supports  the third generation of the gui software. boards shipped prior to may 2006 may be reprogrammed to use this new gui. instructions for doing  so can be found on mysilabs.com. for details on the first generation gui, please reference the 0.2 ve rsion of this document, also available on  https://www.mysilabs.com . 2.  overview the si4700/01/02 /03 evaluation kit includes an evaluation board (evb) to  facilitate evaluation of the si4700/01/02/03 using the associated software. the evb  consists of a baseboard wi th a pre-mounted daughter card. the si4700/01/02/03 is pre-installed on the daug hter card. the si4700 and si4701 come in a 4 x 4 mm 24- pin qfn package and the si4702 and si4703 come in a 3 x 3 mm 20-pin qfn package. the si4701 and si4703 offer rds support, while the si4700 and si4702 do not. se veral input/output (i/o) connections provide access to the various subsystems  on the evb. refer to figure 1  for the locations of the vari ous i/o connectors/devices. this document references the si4700/01  data sheet and the si4702/03 data sheet.

 si4700/01/02/03-evb 2 rev. 0.9
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 si4700/01/02/03-evb 4 rev. 0.9 3.  description the following sections refer to both th e image in figure 1 and the silk scr een on the si4700/01/02/03 evb. it is recommended to refer to both when using this guide. figure 1. locations of i/o connectors/devices baseboard i/o connectors/devices: j1 usb connector fo r usb interface j2  jtag connector for the c8051f320 mcu j3  20-pin expansion i/o connector j4  power input terminal block j5  baseboard card connector (not visible when the baseboard and daughter card are mated) j6 sma connector for external 32.768 khz rclk clock input j7 2.1 mm power connector j10 bnc connector for left audio output j11  bnc connector for right audio output pb1 push-button to rese t the c8051f320 mcu d1  led to confirm power supply to the c8051f320 mcu x1  baseboard 32.768 khz crystal oscillator sw1 usb (j7?j4) power selection switch daughter card i/o  connectors/devices: j1 sma connector for rf (single-ended or non- inverting differential) input j2 baseboard connector (not visible when the baseboard and daughter card are mated) j3 stereo headphone connector for audio output and antenna input u1 si4700/01/02/03 u2 lout/rout audio op-amp u4 headphone audio op-amp u5 schmidt trigger buffer (not visible) x1 daughter card 32.768 khz crystal. the evb consists of vari ous subsystem s that are explained in greater detail in the following sections. d1 j2 pb1 j1 j6 j3 j3 - daughter card j1 - daughter card u1 j10 j11 j4 j5 (not visible) u4 j2 - daughter card (not visible) x1 x1 - daughter card u2 sw1 j7

 si4700/01/02/03-evb rev. 0.9 5 3.1.  si4700/01/02/03 baseboard 3.1.1. microcontroller and associated peripherals the si4700/01/02/03 evaluation board uses a silicon laboratories' c8051f320 microcontroller to control the si4700/01/02/03 and to provid e usb connectivity to the evb (via j1). the led d1 b links to confirm that power is being properly supplied to the c8051f320 and the mcu firmware has loaded.  push-button pb1 manually resets the c8051f320. the jtag connector j2 is used to program the c8051f320 at production time, and is not necessary for normal operation. j2 can be used for downloading example code or updating the mcu firmware. see www.mysila bs.com for details. 3.1.2. reference clock for the si4700/01/02/03 the si4700/01/02/03 accepts a 32.768 khz reference clock input at the rclk pin. on the baseboard, this clock is provided by a prec ision crystal oscillator. the output of the oscillator is r outed to the si 4700/01/02/03 rclk pin through a schmitt-trigger buffer (u5) and a 33 ?  series termination resistor (r19). the user has the option of not using the osc illator and bringing in the reference clock from an external source through j6. this can be achieved by depopulating r19 and populating r21 with a 0 ?  resistor as shown in table 1. note that the reference clock is not routed through the schmitt-trigger buffer when an external clock source is being used. a third option is available which takes advantage of the si4700/01/ 02/03 internal oscillator. this can be achieved by depopulating r2 and r3 on the bottom of the daughter card. 3.1.3. power supply network when the evb is used in its simplest configuration, sw1 can be set to usb power and powered via the usb connector, j1, or to ext power and powered via the ac connector j7 and included transformer. no additional configuration is  required beyond selecting the position of sw1.  j7 is a 2.1 mm power jack for use with standard transformer power bricks. the power brick must be dc and provide at least 5 v on the inner conductor. the regulators on the baseboard are capable of handling up to 26 v, so most dc powe r bricks are acceptable. to power the board via j7, sw1 must be in the ext power position and no power should be applied via j4. this configuration is convenient when using the jtag header to program custom code into the c8051f320. for additional flexibility in  usage and testing, the baseboard can accept power from up to 3 independent power supplies via connector j4. when connecting one or more power supplies to connector j4, care must be taken not to supply power via j1 (usb power) or j7 (ext power). when connecting more than one power supply to connector j4, care must be taken to configure r1, r2, and r4. see the figure 2 for reference. j4 provides flexibility for va rying the 3 separate supplies on the board: vradio, vaudio, and vio/vmcu. vradio is applied to the va and vd pins of the si4700/01/02/03, vaudio powers the audio amplifier network, and vio/vmcu powers the baseboard microcontroller, the reference clock system, and vio on the si4700/01/02/03. prior to  using j4 it is necessary to remove r1, r2, and r4 as these resistors short the three connections on j4 together. when supplying vio/vmcu via the j4 connector, a supply > 5 v may be used in conjunction with the 3.3 v ldo regulator u2. however, u2 may be bypassed by depopulating u2 and populating r30 with a 0  ?  resistor. in this case, th e vmcu/vio supply  at j4 must lie between 3.0 and 3.6 v.  this condition is necessary to ensure reliable operation of the c8051f320. when supplying vradio via the j4 connector, a supply > 5 v may be used in conjunction with the 3.3 v ldo regulator u3. however, u3 may be bypassed by depopulating r14 and populating r25 with a 0  ? resistor. in such a case, th e vradio supply at j4 must lie between 2.7 and 5.5 v.  these are the recommended operating conditions for the si4700/01/02/03.

 si4700/01/02/03-evb 6 rev. 0.9 figure 2. power configuration 3.1.4. expansion i/o connector the 20-pin expansion i/o connector j3 provides access to all the control signals of the si4700/01/02/03 including the general purpose input/output pins. pins for the va, vd, vio, and rclk pins of the si4700/01/02/03 are also available. all test points on j3 are labeled indicating the signal available at the pin. note:  the unlabeled pins on j3 between (a) sclk and rst , and (b) rclk and gpio1, provide access to the system ground. 3.2.  si4700/01/0 2/03 daughter card 3.2.1. si4700/01/02/03 fm tuner chip the si4700/01/02/03 (u1) and its bypass capacitors* are located on the daughter card. the si4700/01/02/03 is configured to accept a single-ended fm input?the fmin pin is grounded and the fmip pin is connected to j1 through an ac-coupling capacitor. fmip is also connected to the ground wire of the headphone jack (j3) for easy testing of a headphone wire as the antenna. refer to ?an231: si4700/01 headphone and antenna interface? fo r more information. *note:   we recommend a single bypass capacitor on vd. to  account for various supply designs and layouts, we  recommend that customers make provisions for  bypass capacitors at all supply pins. 3.2.2. audio amplifier the daughter card includes  a high-output drive dual op- amp chip (u2?daughter card) to buffer the audio outputs at the lout and rout pins of the si4700/01/02/03. the lout  and rout pins are also ac-coupled to the inputs of the op-amps on u4 - daughter card. to drive the headphone jack, the op- amps are connected in a unity-gain, noninverting configuration and biased at the middle of the audio power supply. the outputs of the u2 op-amps are in turn ac-coupled to the bnc connectors j10 and j11 on the baseboard.  the audio amplification ne twork has been designed to drive resistances of 10 k ?  which is easily achievable on most audio analyzers. the op-amps have enough drive capability to drive resistances much lower than 10 k ? (e.g. 32 ?  headphones). in such cases, however, the lower end of the audio spec trum (up to 2.5 khz) will be attenuated. this is because the 3-db points of the high- pass filters at the outputs of the op-amps move to higher frequencies as the output resistance is decreased. also note that the op-amps are not protected against extended short-circuit conditions. hence, the audio outputs at j10 and j11 should not be connected to a mono input if the si4700/01/02/03 is configured to produce a stereo output. r1 r2 r4 u3 u6 vaudio vmcu/vio usb r30 nf u2 vradio r14 0 ohm r25 nf j4 j1 j7 sw1 usb power ext power gnd vradio vaudio vmcu/vio

 si4700/01/02/03-evb rev. 0.9 7 4.  evb configuration matrix table 1 lists the configuration options  the evb provides, the hard ware change s necessary to implement a certain option, and any associated constraints. figure 3 show s the locations of the various components required to configure the evb. figure 3. locations of components used to configure the evb r30, u2 r19, r21 32.768 khz crystal option r2 and r3 on bottom of daughter card sw1 r14, r25

 si4700/01/02/03-evb 8 rev. 0.9 table 1. evb configuration matrix # configuration  variable value of configuration  variable hardware changes constraints 1 reference clock  source oscillator on baseboard. none (default option). none 2 reference clock  source external clock through j6. depopulate r19 and popu- late r21 with a 0 ?  resistor. 32.768 khz, cmos switch- ing levels at vio supply level. 3 reference clock  source on-chip internal oscillator  utilizing crystal on daugh- ter card. depopulate r2 and r3 from  bottom of si4700/01/02/03  daughter card. gpio3 is no longer available  and xoscen must be  selected when starting the  gui. 4* power supply  source usb; j1. position switch, sw1, to  usb power. cannot supply any voltages  via j4. 5* power supply  source power brick; j7. posit ion switch, sw1, to  ext power. cannot supply any voltages  via j4. power brick must sup- ply 5?26 v. 6* power supply  source bench supply; j4. depopulate r1, r2, and  r4.  see section 3.1.3. 7 vio source output of u2. none (default option). 5?26 v input using configura- tion option 4, 5, or 6. 8 vio source direct from vmcu/vio  terminal of j4. depopulate u2 and popu- late r30 with a 0 ?  resistor. 3.0?3.6 v input at vmcu/vio  terminal of j4. can only be  used in conjunction with con- figuration option #6. 9 va/vd source output of u3. none (default option). 5?26 v input using configura- tion option 4, 5, or 6.  10 va/vd source direct from vradio  terminal of j5. depopulate r14 and popu- late r25 with a 0 ?  resistor. 2.7?5.5 v input at vmcu/vio  terminal of j4. can only be  used in conjunction with  configuration option #6. *note:   for more information, see  section "3.1.3. power supply network" on page 5.

 si4700/01/02/03-evb rev. 0.9 9 5.  hardware setup the evb is connected  to a pc, which is running the associ ated software, as shown in figure 4. figure 4. hardware setup 1.  connect a sma cable to the sma connector j1 on  the daughter card and apply the desired fm input.  2.  connect one end of a bnc cable  to the bnc connector j10 on the ba seboard. connect the other end of  the bnc cable to an audio analyzer, amplifier, or other test equipment with an input impedance >  10 k ? .  3.  connect one end of a bnc cabl e to the bnc connector j11 on the ba seboard. connect the other end of  the bnc cable to an audio analyzer, amplifier, or other test equipment with an input impedance >  10 k ? . 4.  make sure sw1  is set for usb power. 5.  connect the appropriate end  of the usb cable to the usb connector j1 on the baseboard.  6.  connect the other end of the usb cable to a usb port on the pc. pc with usb  port rf generator si470x fm tuner   rf  board si470x fm tuner  baseboard usb power  connector headphone  jack audio anaylzer rout lout ch1 ch2 fmip ext clk j4 evb (as viewed  in figures 1 & 2) j1 j1 j3 j11 j10 bnc  cable sma  cable j7 power  jack sw1 usb power ext power

 si4700/01/02/03-evb 10 rev. 0.9 6.  getting started?software installation the si47xx windows gui (graphical user interface)  software is designed for use with the si4700/01/02/03 evaluation board (evb). the gui software revision nu mber is available under help ? about. the gui software development prog ram uses a host machine usb port to communicate wit h the si47xx evb and is tested for use with wi ndows xp and windows 2000. to install, insert the silicon  laboratories si47xx cd into  the host machine cd drive  and launch windows explorer. open the cd to explore the contents in a  window like the one shown in figure 5 below. figure 5. installation and setup start screen important:  open and read the readme.doc file at this point. it may contain information that is not captured here, and which could be very important to the functionality of the evb or software. run the  setup.exe  and follow the instructions on the screen. note: if you get this error message: "this se tup requires the .net framework versi on 4.0," then you should install the .net framework that is provided on the cd and  re-run the setup. the gui requires ve rsion 4.0; however, multiple versions such as 2.0, 3.0, and 5.0 c an be installed simultaneously. after installation is finished, an si 47xxgui icon will appear on yo ur desktop. launch the software by clicking this icon on the desktop as shown in figure 6. figure 6. launching the gui    

 si4700/01/02/03-evb rev. 0.9 11 6.1.  connecting to the evb 6.1.1. initialization the first window will show the followi ng connect window. this window can be  accessed anytime from the top menu by selecting file ? initialize. figure 7. initialization screen table 2. initialization screen explanations # name explanation(s) 1 connected board list box if there are one  or more evbs detected, each board will be dis- played with its corresponding part number and serial number. if  there are no evbs connected  this list box will be empty. if your board is connected but the serial number is not displayed,  disconnect and reconnect the evb or  press the reset button on  the evb. if the drop down box is grayed out, then the software is  currently connected to the board wit h the serial number that is dis- played. to disconnect from this  board, select ?cancel? and then  file  disconnect. 2 function for the si4700/01/02/ 03 boards, this drop down selection will only  allow ?fm receiver.? 3 boot mode ? load firmware from device ?will boot the chip using the  firmware from nvram in the device. ? initialize only?will perform an open  and reset but will not boot  the chip. 4 reset this option is only available if  the board was prev iously initialized  with the ?initialize only? option. when selected, the si470x is reset  before performing the selected action. by not selecting this option,  it is possible to make changes to the register map prior to enabling  the device.

 si4700/01/02/03-evb 12 rev. 0.9 6.1.2. board discovery bus mode the initialize process can be configured to use either 2-wire or 3-wire bus mode. this can be configured by selecting file ? board discovery bus mode. this feature is useful when using th e silabs evb and gui to control a protot ype that is designe d to use one bus mode only. 5 bus mode selects the communication mode used to communicate with the  part in either 2-wire or 3-wire mode. 6 internal oscillator if checked then the da ughter card crystal an d on-chip oscillator  will be used to clock the si4700/01/02/03. if the default is  unchecked, use th e baseboard oscillator. refer to table 1, ?evb  configuration matrix,? on page  8 for important oscillator informa- tion. note that the on-chip oscillato r is only available on revision b  silicon or later. 7 auto boot if checked, th e next time the gui star ts and only one evb is  connected, the initializ e screen will not appear  and the part will be  booted automatically using the  previous settings. this may be  changed by selecting file ? initialize and unchecking the box. 8 initialize/cancel buttons press initialize to  activate the chip with the selected options press cancel to exit. 9 details button not availabl e with si4700/01/02/03 parts. table 2. initialization screen  explanations (continued) # name explanation(s)

 si4700/01/02/03-evb rev. 0.9 13 6.2.  running the software 6.2.1. fm receiver main window the fm receiver main window  will appear after initialization. figure 8. fm receiver main window table 3. fm receiver main window descriptions # name explanation(s) 1 tune/seek tune down () buttons execute a single channel step according  to the channel spacing setting. the channel spacing setting can be set in the  property window. seek down (>) buttons execute a seek up or down to the next  received fm signal meeting or exceedin g the seek settings within the selected  band. the seek setting received signal strength indicator (rssi) threshold  can be set in the property window. 2 frequency slider bar,  mono/stereo, afc rail the frequency display indicates the frequency in mhz. to change the  frequency, drag the pointer in the frequency slider bar to the desired  frequency. the frequency may also be changed by changing the value in the  display. afc rail indicator will be re d if the tuned frequency is  in an afc rail state,  otherwise the indicator will be grey. the stereo / mono indicator is a tri-state indicator displaying ?stereo? (green),  ?mono? (grey), or forced ?mono? (yellow). the stereo / force mono state can  be selected by (7). 3 volume, mute select the si4700 output volume (0-15) by moving the slider bar pointer. press  the mute button to mute the  radio. if the radio is mute d, the button will be red.  press the mute button again to remove the muting. 4 auto scan, to presets,  select stn the auto scan button will find all the st ations that meet  the seek threshold  settings in the property window. 1 2 3 4 5 6 7 8

 si4700/01/02/03-evb 14 rev. 0.9 5 presets press the desired button to tune to the frequency displayed on the button. to  store a new value to the preset button , tune to the desired frequency and then  press and hold the desired button for 1.5  seconds. the button will then change  to indicate the stored frequency. 6 rssi the rssi displays the received signal strength of the signal in db  v. 7 mono/stereo select  button by default, the receiver is configured  for stereo mode. to force mono, click the  button. to return to stereo mode, click the button again. 8 rds data  (pt/rt/rds indicator) provides a summary of the current rds  data if available. ps contains the  program service text, rt contains the radio text, and the rds indicator turns  green when rds data has been synchronized. for more rds data select  window ? rds receive data. table 3. fm receiver main window descriptions (continued) # name explanation(s)

 si4700/01/02/03-evb rev. 0.9 15 6.2.2. fm receiver rds window the fm receive rds window allows the  user to view program service, prog ram type, pi code, radio text, clock, group error rate, sync and display times, an alternate frequency list, and group statistics. select window ? rds receive data. figure 9. fm receiver settings rds window table 4. fm receiver settings rds window descriptions # name explanation(s) 1 radio data service ps: program service indicator (8 characters). rt: radio text indicator (64 characters). ct: clock indicator showing time, day, and date pty: program type indicator pi: pi code indicator 2 sync times time required to synchronize, display radio text, and display  program service. 3 rds synchronization indicator indic ates that rds is synchronized. 4 alternate frequency indicator when presen t, shows a list of alternate frequencies. 5 group counters provides the total number and percentage breakdown of group  types 0?15, a / b. to view this information, select win dow ? rds  group counters. please refer to figure 54. 6 block counters provides the block error rates after tune and after rds sync. 1 2 3 4 6 5

 si4700/01/02/03-evb 16 rev. 0.9 after tune error rate:  after tune (stc interrupt), the ideal num- ber of blocks the fm tuner should have received is calculated.  also, the number of accepted bl ocks and errors are calculated.  for si4700/01/02/03 parts, the ideal number is not available in the  ui. error rate = number of errors / number of ideal blocks after tune. table 4. fm receiver settings rds window descriptions (continued) # name explanation(s)

 si4700/01/02/03-evb rev. 0.9 17 6.2.3. rds group counters this screen allows you to view the rds group data  in detail. this screen is accessed from the rds group counters option in the window menu. figure 10. rds group counters window table 5. rds group counters window explanations # name explanation(s) 1 histogram a histogram of all the rds group counters displayed for the  tuned station. the rds statistics begin accumulating once a new station has  been tuned. 2 rds group labels rds group labels (e.g., 0a, 0b, 1a, etc.) if there has been rds  data for that partic ular group (e.g., 2a),  then the label will be  displayed in bold type. if there has not been rds data for the  group, then the label will be in light  type indicating no data for that  group. 3 tooltips by moving your mouse over a  group label, the number of counts /  total count and pe rcentage and group designation will be  displayed. 4 cancel press cancel to close the window. 1 2 3 4

 si4700/01/02/03-evb 18 rev. 0.9 6.2.4. rssi graph screen the rssi graph window allows the user to plot rssi ac ross the fm band. bitmap data can be saved to file by selecting file ? save as bitmap and tabulated data can be saved to file by selecting file ? save to .csv. this window can be accessed by selecting window ? rssi graph. figure 11. fm receiver rssi graph window table 6. fm receiver rssi graph window descriptions # name explanation(s) 1 rssi graph indicates rssi graph will be drawn. 2 line / bar select between drawing in bar mode (depicted as green) or in  continuous line mode (depicted as yellow). 3 draw click this to start plotting the graph. 4 seek threshold (rssi) draw the rssi seek threshold as specified in the properties. the  rssi seek threshold is shown in red. 5 delete plots select the desired plot to de lete in the drop down control and then  click clear to delete that plot.

 si4700/01/02/03-evb rev. 0.9 19 6.2.5. register map display this screen displays the settings of the register map as  detailed in the si4700/01 or si4702/03 data sheets. this display is accessed by selecting window ? register map. figure 12. register map window table 7. register map window explanations # name explanation(s) 1 multiple-bit fields multiple-bit fields can  be changed by clicking the up or down  arrows or by typing the value directly. the setting will be written to  the chip when the value is changed. 2 single-bit fields single-bit fields can be changed between 1 and 0 by clicking the  radio button on and off, respectively. the setting will be written to  the chip when the value is changed. 3 communication led the register map is u pdated whenever the updating led is green.  the update time is selectable from the view ? session preferences  menu. updates may be disabled by checking or unchecking  control ? update. 4 tooltips moving the cursor over the register number will give the register  name as a tooltip. moving over ea ch numeric field label will give the  bit range as a tooltip. 1 2 3 4

 si4700/01/02/03-evb 20 rev. 0.9 6.2.6. log band scan selecting tools ? log band scan allows you to spec ify a filename and begin a scan  of the entire band for rds data, rds acquisition times, and the contents of each regi ster. the scan feature starts with the first frequency in the band (chan = 0) and then seeks  to the first station that meets the  seek criteria (seekth, skcnt, sksnr). when a valid station is found,  the software waits at the statio n for the time specified by view ? session preferences ? scan log after tune delay (sec) a nd then checks if rds is available.  if rds is not available, the software logs the register settings and seeks to the next  valid station. if rds is avai lable, the software waits an additional delay as specified by view ? session preferences ? scan log rds log delay (sec). when this delay expires, the software logs the rds in formation and register settings and seeks to the next valid station. while scanning, the software displays a green "scanning" notice below the menu bar. the scan can be aborted by selecting the tools ? log band scan a second time. when the scan  completes, the filena me given is saved in comma separated format and is available for  analysis in a text editor or spreadsheet. 6.2.7. log raw rds data selecting tools ? log raw rds data prompts for a filename  in which all rds data will be logged in comma separated format. the software then logs all raw rds data  that is received, the station it is received on, and the time at which it was received. th e logging will continue until tools ? log raw rds data is selected a second time at which point the file is saved and available for analysis in a text editor or spreadsheet. 6.2.8. log channel info selecting tools ? log channel info prompt s for a filename in which all register values will be logged in comma separated format. the software then logs all register values and the time at  which it was received. the logging will continue until tools ? log channel info is selected a second time, at which point the file is saved and available for analysis in a text editor or spreadsheet. 6.2.9. log device commands selecting tools ? log device commands prompts for a filename in  which all software api calls and data with timestamp data will be lo gged as text. the logging will continue until tools ? log device commands is selected a second time, at which point the file is saved and available for analysis in a text editor. 6.2.10. startup preferences dialog the startup preferences dialog is accessed via the top menu view ? startup preferences. it enables you to customize standard settings for your local needs. all  startup preferences are saved in the user.ini file.

 si4700/01/02/03-evb rev. 0.9 21 figure 13. startup preferences table 8.  startup preferences explanations # name explanation 1 default radio settings select the radio parameters  that you want loaded each time you start the  application. refer to table 10, ?gui proper ties,? on page 24 for an explanation of  each property. 2 ok/cancel press ok to save th e values, press cancel to exit without saving. this data is  stored in the file user.ini in your application directory. 2 1

 si4700/01/02/03-evb 22 rev. 0.9 6.2.11. session preferences dialog the session preferences dialog is accessed via the top menu view ? session preferences.  it enables you to adjust settings that will take  effect immediately. the settings will also  be used the next time you start the application. all session preference s are saved in the user.ini file. figure 14. session preferences table 9. session preferences explanations # name explanation(s) 1 radio panel update rate select the update rate for  the radio panel tab. the default is 0.5 seconds. 2 reg map update rate select the update rate for the register map tab and property grid. this value  must be greater than the gui upda te rate or you will get an error. 3 rds error checking select the default method for rds error checking performed on the baseboard.  for more description, see rds error checking in table 10. 4 rds text decode select the default character set for displaying rds data. 5 scan log after tune  delay select how many seconds the tools  ?? log band scan feature waits to  determine if the found channel has rds. if the channel has rds, then the  rds log delay applies, otherwise  it seeks to the next channel. 6 scan log rds log delay select how many seconds are allowed during a tools  ?? log band scan to  gather rds data, rt time, and ps time. this timer begins when the ?after  tune delay? expires. 1 2 3 4 5 6 7 8

 si4700/01/02/03-evb rev. 0.9 23 6.2.12. help about screen this screen displays important information regarding ve rsion information of the application, evb, and chip firmware. figure 15. help about screen 7 leave radio on upon exit check this box if you w ant to leave the radio playing when you exit the  application, otherwise it will turn off. 8 ok/cancel press ok to save the changes, cancel to exit without saving. table 9. session preferences explanations (continued) # name explanation(s)

 si4700/01/02/03-evb 24 rev. 0.9 table 10. gui properties  property description settings frequently used band  select the band of frequencies  us/europe, 0 = 87.5 = 108 mhz japan wide, 1 = 76?108 mhz japan normal 2 = 76?90 mhz mono mono select 0 = stereo 1=force mono ptydecode  rds type 0 = rds decoding 1 = rbds decoding seekth  select the rssi threshold to use  when seeking manually or automati- cally. 0?70 rssi value in dbv  skcnt seek impulse noise count 0?7 (see data sheet) sksnr seek signal to noise ra tio 0?15 (see data sheet) space select the spacing between tunable  frequencies. 0=200khz (us),  1 = 100 khz (europe/japan) 2=50khz, seek/tune afcrl afc rail 0 = afc not railed 1 = afc railed chan channel select see data sheet readchan read channel see data sheet seek seek enable 0 = disable 1 = enable seekth  select the rssi threshold to use  when seeking manually or automati- cally. 0?70 rssi value in dbv  seekup seek direction 0 = seek down 1 = seek up sf/bl seek fail/band limit 0 = seek successful 1 = seek fail / band limit reached skcnt seek impulse noise count 0?15 (see data sheet) skmode seek mode 0 = wrap at band limits 1 = stop at band limits sksnr seek signal to noise  ratio 0?7 (see data sheet) st stereo  indicator 0 = mono 1 = stereo stc  seek/tune complete - set when the  seek or tune operation completes. 0 = complete 1 = not complete

 si4700/01/02/03-evb rev. 0.9 25 stcien seek/tune  co mplete interrupt  enable - when this feature is  enabled, all activity on the sdio pin  is stopped during seek and tune so  there is no update of the seek prog- ress. 0 = disable interrupt 1 = enable interrupt  tune tune 0 = disable 1 = enable audio control blndadj stereo/mono blend level adjust- ment 00 = 31?49 dbv 01 = 37?55 dbv 10 = 19?37 dbv 11 = 25?43 dbv de de-emphasis 0 = 75 us 1=50us dmute mute  0 = mute  disable 1 = mute enable dsmute softmute 0 = softmute enable 1 = softmute disable smutea softmute  attenuation 00 = 16 db 01 = 14 db 10 = 12 db 11 = 10 db smuter softmute rate 00 = fastest 01 = fast 10 = slow 11 = slowest volext volume extend 0 = volume table dynamic range is  28 dbfs. 1 = expands volume table dynamic  range to 58 dbfs. see an281 for more  details. volume volume 0(mute)?15(max) misc status dev device id read only firmware firmware version read only mfgid manufacturer id (hex) read only 0x242 pn chip part number 1 = si4700/01/02/03 (read only) rev chip hardware revision read only misc control agcd automatic gain  control 0 = agc enable 1 = agc disable ahizen  analog output hi-z enable 0 = hi-z disable 1 = hi-z enable table 10. gui properties  (continued) property description settings

 si4700/01/02/03-evb 26 rev. 0.9 disable powerup disable 0 = not active 1 = initiate powerdown enable powerup  en able 0 = not active 1 = initiate powerup gpio1 general purpose i/o 1 general purpose i/o 1 00 = high impedance 01 = reserved 10 = low 11 = high gpio2 general purpose i/o 2 general purpose i/o 2 00 = high impedance 01 = stc/rds interrupt 10 = low 11 = high gpio3 general purpose i/o 3 general purpose i/o 3 00 = high impedance 01 = mono/stereo indicator 10 = low 11 = high xoscen  crystal oscillator enable - this set- ting must be selected on the initial- ize screen. 0 = external clock 1 = on-chip oscillator rds status blera  rds block a er ror count 00 = 0 errors 01 = 1?2 errors 10 = 3?5 errors 11 = 6+ errors  blerb  rds block b er ror count 00 = 0 errors 01 = 1?2 errors 10 = 3?5 errors 11 = 6+ errors blerc  rds block c er ror count 00 = 0 errors 01 = 1?2 errors 10 = 3?5 errors 11 = 6+ errors blerd  rds block d er ror count 00 = 0 errors 01 = 1?2 errors 10 = 3?5 errors 11 = 6+ errors rdsr rds ready 0 = no rds ready 1 = new rds ready rdss  rds synchronized 0 = rds not synchronized 1 = rds synchronized rds control rds rds  enable 0 = disable 1 = enable table 10. gui properties  (continued) property description settings

 si4700/01/02/03-evb rev. 0.9 27 rds error checking rds error checking three options are available: ?? minimum - displays the rds  data exactly as it is received  from the si4701/03. ?? mid-level - rds data is verified  by comparing the current byte  with the previous bytes received  from the si4701/03. only  consistent data is displayed. if  the a/b flag toggles, the data is  displayed regardless of  verification status. data is more  error free than the minimum  setting, but some errors may be  displayed on stations using the  a/b flag improperly. ?? maximum - rds data is verified  as in the mid-level setting, but  the a/b flag is ignored. data is  virtually error free, but may take  longer to display. rds text decoding rds text decoding mode ascii big 5 (traditional chinese) default (use system code page) utf-8 unicode rdsien rds interrupt enable 0 = disable interrupt 1 = enable interrupt rdsm rds verbose mode 0 = standard 1=verbose evb mcu headphone amp  turns on and off the headphone  amplifier 0=off 1=on table 10. gui properties  (continued) property description settings

 si4700/01/02/03-evb 28 rev. 0.9 7.  schematics figure 16. si4700 baseboard

 si4700/01/02/03-evb rev. 0.9 29 figure 17. si4700/01 daughter card

 si4700/01/02/03-evb 30 rev. 0.9 figure 18. si4702/03 daughter card

 si4700/01/02/03-evb rev. 0.9 31 8.  layout 8.1.  baseboard figure 19. baseboard?primary assembly silkscreen figure 20. baseboard?primary side

 si4700/01/02/03-evb 32 rev. 0.9 figure 21. baseboard?ground plane figure 22. baseboard?power plane

 si4700/01/02/03-evb rev. 0.9 33 figure 23. baseboard?secondary side

 si4700/01/02/03-evb 34 rev. 0.9 8.2.  si4700/01 daughter card figure 24. si4700/01 daughter card?primary assembly silkscreen figure 25. si4700/01 daughter card?primary side

 si4700/01/02/03-evb rev. 0.9 35 figure 26. si4700/01 daughter card?ground plane figure 27. si4700/01 daughter card?power plane

 si4700/01/02/03-evb 36 rev. 0.9 figure 28. si4700/01 daughter card?secondary assembly silkscreen figure 29. si4700/01 daughter card?secondary side

 si4700/01/02/03-evb rev. 0.9 37 8.3.  si4702/03 daughter card figure 30. si4702/03 daughter card?primary assembly silkscreen figure 31. si4702/03 daughter card?primary side

 si4700/01/02/03-evb 38 rev. 0.9 figure 32. si4702/03 daughter card?ground plane figure 33. si4702/03 daughter card?power plane

 si4700/01/02/03-evb rev. 0.9 39 figure 34. si4702/03 daughter card?secondary assembly silkscreen figure 35. si4702/03 daughter card?secondary side

 si4700/01/02/03-evb 40 rev. 0.9 9.  bill of materials 9.1.  bill of ma terials?baseboard table 11. bill of materials?baseboard  item qty refdes description value footprint mfg/vendor part number 1 1 c1. cap,sm,0603,1uf,x7r 1 uf rc0603 venkel c0603x7r100-105kne 2 3 c10,c19,c4 cap,sm,7343,15uf,10% 15uf 7343_eiad vishay pct15/20dk 3 9 c11,c2,c20,c21,c22, c23,c24,c8,c9 cap,sm,0402,0.1uf,10% 0.1 uf cc0402 venkel c0402x7r160-104kne 4 1 c18 cap,sm,0402,0.1uf,10% nf cc0402 venkel c0402x7r160-104kne 5 2 c25,c26 cap,sm,0805 nf c0805 venkel c0805x7r100-225kne 7 1 c5 cap,tant,radial 4.7uf kemet tb4.7/16k1 8 1 c6 cap,0.1uf,x7r,0805,50v,5% 0.1uf c0805 venkel nmc0805x7r104k50trp 9 1 c7 cap,sm,3216 10uf 3216_eiaa vishay pct10/16ak  10 1 d1 led, t-1 3/4 red diffused liteon ltl-10223w 11 2 fb1,fb2 ferrite bead,sm rc0805 steward mi0805k400r-00 12 1 j1 conn,th,usb,rcpt,type b conn-usb-b kycon kusb-bs-1-n-blk 13 2 j10,j11 conn,bnc,th,right angle,coax- ial,nickel-plated conn-bnc_rt amp 413631-3 14 1 j2 header,shrouded,5x2 conn2x5_shro uded 3m 2510-6002ub 15 1 j3 conn,th,2x10,hdr conn2x10 samtec tsw-110-07-g-d 16 1 j4 pcb terminal block, 4 position  phoenix con- tact 1803293 17 1 j5 conn,th,tfm,hdr,2x 20,0.05x0.05in  pitch conn40-tfm- t/h samtec tfm-120-01-s-d 18 1 j6 conn, sma, edgemount sma-edge-5 y-connect ra2ej26g 19 1 pb1 button,sm,light- touch,160gf,6x3.5mm evqppba25 panasonic evq-ppba25 20 15 r1,r2,r4,r10,r12, r14,r15,r23,r27,r28, r29,r32,r38,r39,r5, r6,r7,r8,r9 res,sm,0402 0r rc0402 venkel cr0402-16w-000t 21 1 r11 res,sm,0402,1% 22.1 rc0402 venkel cr0402-16w-22r1ft 22 4 r13,r17,r18,r24  res,sm,0402,160,5% nf rc0402 venkel cr0402-16w-164jt 23 1 r19 res,sm,0402,1% 33 rc0402 venkel mcr01mzpf33r0 24 2 r20,r21 res,sm,0402 nf rc0402 ? 26 5 r25,r26,r30,r33,r34 res,sm,0402 nf rc0402 27 1 r3 res,sm,0603 1k rc0603 venkel cr0603-10w-1001ft 28 1 r35 res,sm,0402 1k rc0402 venkel cr0402-16w-102j 29 2 r36,r37 res,sm,0402 2k rc0402 venkel cr0402-16w-202jt 30 1 r40 res,sm,0805 470 rc0805 venkel cr0805-8w-471jt 31 2 r41,r42 res,sm,0603 0r rc0603 venkel cr0603-10w-000t 32 1 u1 ic,sm,c8051f320,mcu,lqfp- 32,9x9mm lqfp-32- ld silicon labo- ratories 'c8051f320/1 33 3 u2,u3,u6 voltage_reg,3_3 v,500ma,sot223 sot223 national semi- conductor lm2937imp-3.3 34 1 u4 nf sot23-8n maxim 35 1 u5 ic,single schnitt trigger buffer sot23-5 ti sn74lvc1g17dbvr

 si4700/01/02/03-evb rev. 0.9 41 9.2.  bill of materi als?si4700/01 daughter card 36 1 u7 sot143 littlefuse sp0503baht 37 1 x1 32_768khz,osc,sm oscillator ecs ecs-327smo-tr 38 1 01 shield,sm leadertech 20s-cbsf-0.75x1.0x0.2 39 4 02 nylon stand-offs eagle plastic  devices tsp3 40 4 03 nylon screws eagle plastic  devices p440.375 41 1 05 pluggable terminal header phoenix con- tact 1803594 42 2 06 nylon stand-offs eagle plastic  devices 13sp040 43 2 7 nylon screws eagle plastic  devices p440.75 44 1 sw1 2 throw 3 pole switch 3pin_switch e-switch 500ssp1s1m2rea 45 1 j7 2.1 mm power connector pj-002a cui pj-002a table 12. bill of materials?si4700/01 daughter card item qty side refdes description value footprint mfg/vendor mfg/vendor_pn 1 1 to p c2 cap,sm,0402,x7r 22nf cc0402 murata grm155r71e223ka61d 1 1 bottom c1 cap,sm,0402,x7r 22nf cc0402 murata grm155r71e223ka61d 2 2 to p c10,c9 cap,sm,0805 2.2uf c0805 venkel c0805x7r100-225kne 3 1 to p c11 cap,sm,0402,x7r 10nf cc0402 murata grm155r71e103ka01d 4 2 to p c8,c12 cap,sm,0402,x7r 0.1uf cc0402 murata grm155r71c104ka88d 4 1 bottom c3 cap,sm,0402,x7r 0.1uf cc0402 murata grm155r71c104ka88d 5 2 to p c13,c14 cap,sm,0603,0.33uf,x7r 0.33uf rc0603 venkel c0603x7r160-334kne 6 5 to p c4,c5,c17,c18 ,c19 cap,sm,0402,x7r 100pf cc0402 murata grm1555c1h101jz01d 7 2 to p c15,c16 cap,sm,0402 22pf cc0402 venkel c0402c0g500-220jne 9 2 to p c6,c7 cap,sm,0603,1uf,x7r 1uf rc0603 venkel c0603x7r100-105kne 10 1 to p j1 sma,edge-mount,gold plated sma-edge-5 yazaki ra2ej2-6g 11 1 to p j2 conn,sm,2x20,sfm conn-2x20-sfm samtec sfm-120-02-s-d-a 12 1 to p j3 conn,audio jack,3.5mm,stereo sj3543n digikey cp-3543n-nd 13 3 to p f1,f2,f3 ferrite bead,sm,0603 2500ohm fb0603 murata blm18bd252sn1d 14 1 to p l1 ind,0603,sm 270nh ind0603 murata lqw18anr27j00d 16 3 to p r10,r4,r9 res,sm,0402 0r rc0402 venkel cr0402-16w-000t 17 2 bottom r2,r3 res,sm,0402 0r rc0402 venkel cr0402-16w-000t 18 4 to p r11,r12,r13,r 16 res,sm,0603 20k rc0603 venkel cr0603-16w-203jb 19 2 to p r14,r15 res,sm,0603 10k rc0603 venkel cr0603-16w-103jt 20 8 to p r17,r18,r19,r 20,r5,r6,r7,r 8 res,sm,0402,160k,5% 160k rc0402 venkel cr0402-16w-164jt 21 1 to p u1 ic,sm,si4700,mlp24 mlp24-4mm silicon labora- tories si4700 table 11. bill of materials?baseboard  (continued) item qty refdes description value footprint mfg/vendor part number

 si4700/01/02/03-evb 42 rev. 0.9 9.3.  bill of materi als?si4702/03 daughter card 22 1 to p u2 ic,sm,audio amp,sot23-8 sot23-8n maxim max4232aka+t 23 1 to p u3 ic,sm,uhs dual spst,8 lead us8 us8 fairchild semi- conductor fsa266k8x 24 1 to p u4 ic,sm,headphone amp m08a national semi- conductor lm4910ma 25 1 to p u5 ic,sm,esd protection  diode,sot23-3 sot23-3n california  micro devices cm1210-01st 26 1 to p x1 osc,sm,crystal 32.768khz,chip 32.768kh z epson fc-135 table 13. bill of materials?si4702/03 daughter card item qty refdes description value f ootprint mfg/vendor mfg/vendor_pn 1 2 c1,c2 cap,sm,0402,x7r 22 nf cc0402 murata grm155r71e223ka61d 2 2 c10,c9 cap,sm,0805 2.2 uf c0805 venkel c0805x7r100-225kne 3 1 c11 cap,sm,0402,x7r 10 nf cc0402 murata grm155r71e103ka01d 4 3 c8,c12,c3 cap,sm,0402,x7r 0.1 uf cc0402 murata grm155r71c104ka88d 5 2 c13,c14 cap,sm,0603,0.33uf,x7r 0.33 uf rc0603 venkel c0603x7r160-334kne 7 2 c15,c16 cap,sm,0402 24 pf cc0402 venkel c0402c0g500-240jne 8 5 c4,c5,c17,c18,c19 cap,sm,0402,c0g,5% 100 pf cc0402 murata grm1555c1h101jz01d 9 2 c6,c7 cap,sm,0603,1uf,x7r 1 uf rc0603 venkel c0603x7r100-105kne 10 1 j1 sma,edge-mount,gold plated sma-edge-5 yazaki ra2ej2-6g 11 1 j2 conn,sm,2x20,sfm conn-2x20-sfm samtec sfm-120-02-s-d-a 12 1 j3 conn,audio jack,3.5mm,stereo sj3543n digikey cp-3543n-nd 13 1 l1 ind,sm,0603 270 nh ind0603 murata lqw18anr27j00d 14 3 f1,f2,f3 ferrite bead,sm,0603 2500 ohm fb0603 murata blm18bd252sn1d 15 5 r10,r4,r9,r2,r3 res,sm,0402 0r rc0402 venkel cr0402-16w-000t 16 4 r11,r12,r13,r16 res,sm,0603 20 k rc0603 venkel cr0603-16w-203jb 17 2 r14,r15 res,sm,0603 10 k rc0603 venkel cr0603-16w-103jt 18 8 r17,r18,r19,r20,r5, r6,r7,r8 res,sm,0402,160k,5% 160 k rc0402 venkel cr0402-16w-164jt 19 1 u1 ic,sm,si4700,mlp20 mlp20-3mm silicon  laboratories si4700 20 1 u2 ic,sm,audio amp,sot23-8 sot23-8n maxim max4232aka+t 21 1 u3 ic,sm,uhs dual spst,8 lead us8 us8 fairchild  semiconductor fsa266k8x 22 1 u4 ic,sm,headphone amp m08a national  semiconductor lm4910ma 23 1 u5 ic,sm,esd protection  diode,sot23-3 sot23-3n california  micro devices cm1210-01st 24 1 x1 osc,sm,crystal 32.768khz,chip 32.768 khz epson fc-135 table 12. bill of materials?si4700/01 daughter card (continued) item qty side refdes description value footprint mfg/vendor mfg/vendor_pn

 si4700/01/02/03-evb rev. 0.9 43 d ocument  c hange  l ist revision 0.4 to revision 0.5 ? added support for si4702/03 evaluation boards. revision 0.5 to revision 0.6 ? updated for gui version 1.5. ? additional rds error checking mode added. ? rds acquisition timers added. ? updated for firmware revision 16. ? rdsprf and volext added to table 10, ?gui  properties,? on page 24. revision 0.6 to revision 0.7 ? updated for gui version 3.4.4.  revision 0.7 to revision 0.8 ? updated for gui version 4.0.7. revision 0.8 to revision 0.9 ? updated for gui version 8.2.13.
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