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Stone Age

! Various signal analyzers 
! Multi-purpose signal sources
! Expensive instruments
! Powerful tools
! Serious investment to comply with technology trends

 To follow RF technology ,You need¼
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RF communication scheme

! AM  FM  PM  
! ASK FSK PSK MSK GMSK
! BPSK,QPSK,8,16,32,64,128,256 QAM
! COFDM , VSB , ! /4 DQPSK 
! And so on



RF communication standard



RF communication standard

! WLAN 802.11b/g   WiMAX  
! ZigBee  Bluetooth  RFID  
! GSM  WCDMA CDMA2000  TDS-CDMA  WiBro TETRA  
! DVB-T/H  ATSC  MediaFLO  DMB-T/H CMMB CDMB 

ADTB-T  CDTB-T DVB-SH  DAB  T-DMB  ISDB-T  
! NTSC  PAL  SECAM  FM  AM  RDS  Wi-Fi Phone



The difficulty in RF signal test



The difficulty in RF signal test
! High-end Signal Generator
     - simulate Noise condition
     - simulate Fading profile
     -> It can not reflect true field
     -> A real state is more complex

White Gaussian noise,
     multi-path fading, 

     Doppler/Rice/Rayleigh/Suzuki profile, 
     short / long delay echoes, 

Outside / Inside the guard interval,
     impulsive noise interference,

     phase noise,
   And so onÉ



The difficulty in RF monitor

! Real time RF signal monitor/analyzer difficulty 

   - real time decode / analyzer ability

   - non-standard signal

   - field condition restriction

   - signal transmission is real time    
     (non-reproducible ) 



What is RF Recorder
! It can capture RF signal from the air
! RF signal can be stored as file
! RF signal can be regenerated
! It can record the interference
! It can replay the live conditions
! Support all the modulation schemes

   -analog

   -digital



Application Field - I
! General Purpose Test 
! Ultrasound/radar
! RF component characterization
! Military/aerospace 
! Intelligence / Government department 
! Mobile phone / TV / WLAN base station planer 
! Signal error recorder and analysis



Application Field - II

! Chip developer
! Research department and education 
! Field testing signal recorder
! Regenerate Field Live signal for Research and 

Development
! R&D Lab market conformance test
! Interference signal recorder and regenerate analysis



Block Diagram RX



Block Diagram RX

RF

RF
 Down converter
25MHz -2.7GHz

-120dBm - 0dBm
1- 20MHz BW

Base band 
Processor

16Bit
100MS/s

High 
Speed

Storage

RF



Block Diagram TX



Block Diagram TX
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Application : DUT test past
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Application : DUT test now 



Application : DUT test now 

Highway Suburban Urban Over water DVB-T/H DMB-TH

RX conformance / performance test 
State of the art scheme

RF

Replay Real Condition



Realtime Debug



Realtime Debug

Field site Internet Headquarter Lab
RF

RF

RF Recorder RF Player

FTP to anywhere 
with internet

Debug On Time



Mobile Recording
! Support mobile variable power level recording
! Real-time record fading phenomenon
! The best solution to fulfill handheld device field test requirement
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TV Signal Monitor

! OFDM Constellation
! TPS information
! MER,BER,EVM
! TS decoder
! Real time Picture on the screen
! Transport Stream Analyzer 
! Support Global DTV standard
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GPS log information
! Record GPS NMEA data in each RF recording
! Use Google Earth to reproduce the recording route 
! It helps coverage measurement

Ethernet EthernetGPS Receiver
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Product test
! Products need performance and conformance test
! Signal generator can support artificial interference to 

test ,but not real situation
! RF recorder can record different real environment RF 

state and regenerate
! RF recorder is a best tool                                             

on the field testing  



ATSC Field Ensemble
! Support ATSC A/74 document 50 streams
! Provide Spectrum mode to pre-view the streams spectrum
! Fulfill NTIA CECB Technical Spec, ÒField Ensemble DataÓ 

set of RF captured field signals by MSTV

ATSC Field Ensemble
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GPS Signal Recorder
! Number of satellites visible
! Ionosphere and troposphere delays
! Signal multi path 
! Orbital errors 
! Satellite geometry/shading 

RF recorder/player GPS PND

GPS Signal L1 1575.42MHz
-120dBm to -150dBm
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TCX 3000 Function
! Detail RF stream data
! Import and Export RF data
! Support ÒVIEWÓ RF data spectrum 
! Mobile recording
! OFDM signal monitor
! TS decoder and analyzer
! Spectrum Analyzer 
! ATSC field ensemble 50 streams
! GPS NMEA record information



Thank You


