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            Numerous standards, form factors, frequencies and spectrum ownership are driving the requirement for greater flexibility in commercial radio. The Xilinx ® Multi-mode Radio Targeted Design Platform is tuned to the needs of high throughput, signal processing intensive radio systems with domain-optimized FPGAs, IP building blocks, design tools, reference designs, and development boards. A single-chip digital radio can be designed to support multiple standards, drastically simplifying the supply chain and enabling original equipment manufacturers (OEMs) to respond quickly to the demands of network providers. Reduce CapEx and OpEx Through High Transmission Efficiency Typical transmission efficiencies with 3G air interfaces on LDMOS 1 power amplifiers are in the range of 8 to 15 percent. Using advanced digital algorithms, efficiencies can be increased to 35 to 45 percent with the latest generation power amplifiers and Xilinx crest factor reduction (CFR) and digital pre-distortion (DPD) LogiCORE™ IP. This translates to as much as $20M savings per year in OpEx 2 costs for a typical network of 10,000 basestations. CapEx 3 is also reduced by enabling smaller transistors used in the power amplifiers, to deliver the same transmission power rating at the mast. Integration Is Key to Low Power, Low Cost and High Reliability Replacing multiple ASSPs with a single FPGA results in the smallest possible digital PCB footprint. Xilinx FPGAs combine a rich mix of DSP and logic resources for efficient implementation of digital up conversion (DUC), digital down conversion (DDC), CFR and DPD algorithms with multi-gigabit transceivers (MGTs) capable of implementing CPRI, OBSAI or JESD204A connections. The low power, high performance fabric of Xilinx FPGAs provides class-leading power consumption and the lowest overall board cost. Industry Challenges • Demand for high transmission efficiency • Flexible, low-cost multi-mode radio • Low power and thermally efficient • High levels of integration • High reliability to reduce field returns • Standards-based connectivity Xilinx Radio Solution • Single-chip implementation for lower power and cost with higher reliability • Over 40% PA efficiency • Reference design support for all commercial wireless standards • JESD204A, CPRI and OBSAI IP cores with serial transceivers • Easily integrated with existing designs MULTI-MODE RADIO TARGETED DESIGN PLATFORM WIRELESS MULTI-MODE RADIO TARGETED DESIGN PLATFORM FLEXIBLE PLATFORM FOR REDUCED INFRASTRUCTURE CAPEX AND OPEX 1 Laterally Diffused Metal Oxide Semiconductor 2 Operational Expenditure 3 Capital Expenditure 
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Numerous standards, form factors, frequencies and spectrum ownership are driving the requirement for greater flexibility in commercial radio. The Xilinx® Multi-mode Radio Targeted Design Platform is tuned to the needs of high throughput, signal processing intensive radio systems with domain-optimized FPGAs, IP building blocks, design tools, reference designs, and development boards. A single-chip digital radio can be designed to support multiple standards, drastically simplifying the supply chain and enabling original equipment manufacturers (OEMs) to respond quickly to the demands of network providers.
 Reduce CapEx and OpEx Through High Transmission Efficiency
 Typical transmission efficiencies with 3G air interfaces on LDMOS1 power amplifiers are in the range of 8 to 15 percent. Using advanced digital algorithms, efficiencies can be increased to 35 to 45 percent with the latest generation power amplifiers and Xilinx crest factor reduction (CFR) and digital pre-distortion (DPD) LogiCORE™ IP. This translates to as much as $20M savings per year in OpEx2 costs for a typical network of 10,000 basestations. CapEx3 is also reduced by enabling smaller transistors used in the power amplifiers, to deliver the same transmission power rating at the mast.
 Integration Is Key to Low Power, Low Cost and High Reliability
 Replacing multiple ASSPs with a single FPGA results in the smallest possible digital PCB footprint. Xilinx FPGAs combine a rich mix of DSP and logic resources for efficient implementation of digital up conversion (DUC), digital down conversion (DDC), CFR and DPD algorithms with multi-gigabit transceivers (MGTs) capable of implementing CPRI, OBSAI or JESD204A connections. The low power, high performance fabric of Xilinx FPGAs provides class-leading power consumption and the lowest overall board cost.
 Industry Challenges
 • Demandforhightransmissionefficiency
 • Flexible,low-costmulti-moderadio
 • Lowpowerandthermallyefficient
 • Highlevelsofintegration
 • Highreliabilitytoreducefieldreturns
 • Standards-basedconnectivity
 Xilinx Radio Solution
 • Single-chipimplementationforlowerpower and cost with higher reliability
 • Over40%PAefficiency
 • Referencedesignsupportforallcommercial wireless standards
 • JESD204A,CPRIandOBSAIIPcoreswithserialtransceivers
 • Easilyintegratedwithexistingdesigns
 MULTI-MODE RADIO TARGETED DESIGN PLATFORM WIRELESS
 MULTI-MODE RADIO TARGETED DESIGN PLATFORM
 FLEXIBLE PLATFORM FOR REDUCED INFRASTRUCTURE CAPEX AND OPEX
 1 Laterally Diffused Metal Oxide Semiconductor2 Operational Expenditure 3 Capital Expenditure
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Example2Transmit,2Receive(2x2)LTE-DFEReferenceDesignwithDPDLogiCOREIP Multi-ModeRadioDemonstrationPlatform
 Wireless radio subsystems cannot be designed in isolation from the environment with which they interact. This is especially true of complex algorithms such as digital pre-distortion, where analog effects such as thermal and reactive transistor memory and analog signal chain behavior are not easily modeled.
 Xilinx has collaborated with Analog Devices Inc. to create a high performance multi-mode radio demonstration platform showcasing DPD solutions with third-party power amplifiers at various frequencies and any air interface. A Xilinx ML605 board and Mixed Signal Digital Pre-Distortion (MSDPD) board from Analog Devices is connected via FMC connectors available on both boards. Advanced signal processing applications with DUC, DDC, CFR, and DPD capabilities are implemented on the Xilinx ML605, leveraging the high performance data converters and RF signal chain on the Analog Devices’ MSDPD board.
 WIRELESS MULTI-MODE RADIO TARGETED DESIGN PLATFORM
 FeaturesXilinx ML605 Board• SFPconnectorsupportsconnectivityrequirementsofOBSAIandCPRI• Virtex-6LX240TFPGAenablesdevelopmentofcomplexDUC/DDC,
 CFRandDPDalgorithmsforanywaveform• Forfullspecification,visit:http://www.xilinx.com/products/devkits/
 EK-V6-ML605-G.htm
 Spectra for 2 WCDMA non-adjacent carriers, spaced 10MHz apart Spectra for a single 20MHz LTE carrier
 Slice (% Virtex-6 LX75 FPGA)
 8134 (70%)
 8097 (70%)
 8435 (73%)
 8271 (71%)
 9020 (78%)
 9406 (81%)
 10106 (87%)
 DSP48E (% Virtex-6 LX75 FPGA)
 115 (40%)
 121 (42%)
 151 (53%)
 143 (50%)
 137 (48%)
 179 (62%)
 195 (68%)
 BRAM (% Virtex-6 LX75 FPGA)
 75 (48%)
 75 (48%)
 75 (48%)
 75 (48%)
 81 (52%)
 81 (52%)
 121 (78%)
 Carrier Configuration
 1x5
 1x10
 1x15
 1x20
 2x5
 2x10
 4x5
 ReferenceDesignFeatures• DUC/DDCfor5,10,15&20MHzsinglecarrierand2x5,2x10&4x5MHz
 multi-carrieroptionsperantenna• XilinxCFRwithoutputpeaktoaveragepowerratio(PAPR)of~7dBat
 <4%errorvectormagnitude(EVM)with>70dBadjacentchannelleakageratio(ACLR)
 • XilinxDPDsupportsupto4transmitterswithasingleMicroBlaze™processorengine,providingspectralcorrectionperformanceofupto30dBand40%+efficienciesinDohertypoweramplifiers
 • FullOBSAImasterandslavePHYsleveragebuilt-inlow-powerMGTstosupportupto6.144Gbpslinerates
 • Scalableto2x4(2T4R)and4x4(4T4R)antennaarraycombinationswithVirtex®-6FPGApackagemigration
 FPGAResourceUtilization• Includesallresourcesmarkedindiagramabove,including:
 o DAC/ADCinterfaceso Microprocessor interfaceo OBSAImasterandslaveo OBSAIsimpleapplicationlayero DUC/DDC/CFRandDPDfor2transmitand2receivewiththecarrier
 configurationdetailedbelowusingtheXilinxLTE-DFEreferencedesign,andXilinxDPDLogiCOREIP
 Analog Devices MSDPD Board• Supportfor20MHz+transmissionbandwidth• ConfigurableatassemblyforRFfrequenciesover800MHz–2.7GHz• 20dBRFoutputpoweradjustmentwith10-bitresolution• +10dBmRFoutputpower• MeetsstringentMC-GSMperformancerequirements(withAD9122)• Dataconverterfootprintcompatiblewithlowerspecificationmodels
 HPCFM
 ML605 BoardCPRI/OBSAI MSDPD BoardANALOG
 DEVICES
 Aligent Tester
 Before DPD
 After DPD
 High Power
 PA (DUT)
 PC
 DPD Control &Scripting
 Flash
 PLLDAC
 DAC
 ADC
 ADC
 ADC
 PLL
 SDRAM
 uP &Memory
 Interface
 OBSAIor CPRI
 ApplicationLayer
 OBSAI/CPRI PHY Layer
 LVDS
 LVDS
 LVDS
 LVDS
 LVDS
 SFP
 SFP
 GTXTransceiver
 GTXTransceiver
 RF
 Host PPC
 DUC
 DUC
 PC-CFR
 PC-CFRDPD
 MicroBlazeDPD Update
 DPD
 DDC
 DDC
 Virtex-6 LX75T: 70-83% Slice Utilization
 System Clock for Signal Processing = 368.64 MHz
 Tx
 Uplink
 Downlink
 Rx
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Corporate HeadquartersXilinx,Inc.2100LogicDriveSanJose,CA95124USATel:408-559-7778www.xilinx.com
 EuropeXilinxEuropeOneLogicDriveCitywestBusinessCampusSaggart,CountyDublinIrelandTel:+353-1-464-0311www.xilinx.com
 JapanXilinxK.K.ArtVillageOsakiCentralTower4F1-2-2Osaki,Shinagawa-kuTokyo141-0032JapanTel:+81-3-6744-7777japan.xilinx.com
 Asia Pacific Pte. Ltd.Xilinx,AsiaPacific5ChangiBusinessParkSingapore486040Tel:+65-6407-3000www.xilinx.com
 MULTI-MODE RADIO TARGETED DESIGN PLATFORMWIRELESS
 ©Copyright2009Xilinx,Inc.XILINX,theXilinxlogo,Virtex,Spartan,ISEandotherdesignatedbrandsincludedhereinaretrademarksofXilinxintheUnitedStatesandothercountries.Allothertrademarksarethepropertyoftheirrespectiveowners.
 PrintedintheU.S.A.PN2437
 Take the NEXT STEPFor more information about Xilinx solutions for Radio, please visit http://www.xilinx.com/esp/wireless.htm
 PRODUCT
 DUC/DDC Compiler V1.0
 PC-CFR V2.0
 DPD V3.0
 CPRI
 OBSAI
 AIR INTERFACE
 TD-SCDMALTE (1.4 to 20MHz)
 ALL
 ALL
 ALL
 ALL
 VIRTEX FPGAS
 X
 X
 X
 X
 X
 SPARTAN FPGAS
 X
 X
 X
 X
 X
 ARCHITECTURE
 Virtex-5 FPGAVirtex-6 FPGA
 Spartan-6 FPGAVirtex-5 FPGAVirtex-6 FPGA
 Spartan-6 FPGAVirtex-5 FPGAVirtex-6 FPGA
 Spartan-6 FPGA
 Virtex-5 FPGAVirtex-6 FPGA
 Spartan-6 FPGA
 Virtex-5 FPGAVirtex-6 FPGA
 Spartan-6 FPGA
 FEATURES
 • 1 – 18 carriers per antenna path• IO sample rates from 61.44MHz-245.76MHz• Programmable carrier spacing (up to 50MHz)• Variable clocks per output sample• Variable sample rate• Variable carrier frequency and position• Overdrive detection• Adaptive quadrature modulation correction (QMC) • 1-4 antenna paths• Up to 60MHz Transmit Bandwidth• 15-30dB correction• Area vs. Performance tradeoff• 1-4 clocks per output sample• Designed to CPRI v4.0 standard specification• Master and slave instance• Support line rates of 614, 1228, 2457, 3072, *4912,
 *6144 Mbps• Flexible and parameterized core: PHY layer or PHY +
 Data link layer support• 1-24 Antenna Carriers, Sample widths up to 20bits• Small footprint: 1785-2000 LUT size• Frame Synchronization & R21 delay measurements• Ethernet or/ and HDLC for control and management
 interface• Designed to OBSAI v4.0 specification• RP3 and RP3-01 support• Ethernet MII interface for control messaging• Flexible and parameterized core• Small footprint : 1680-3000 LUTs• FCB, RTT, Ethernet, and generic message support
 SummaryofAvailableXilinxRadioReferenceDesigns
 SummaryofAvailableXilinxRadioLogicoreIP
 APPLICATION NOTE
 XAPP1123
 3rd party document
 XAPP921
 XAPP1018
 XAPP966XAPP995XAPP1018
 XAPP1113
 XAPP876
 XAPP1033
 AIR INTERFACE
 LTE
 TD-SCDMA
 W-CDMA
 WiMAX
 CDMA2000
 GSM
 JESD204(A)
 All
 VIRTEX FPGAS
 X
 X
 X
 X
 X
 XX
 X
 X
 SPARTAN FPGAS
 X
 XX
 FEATURES
 • 5,10, 15 & 20 MHz DUC/DDC, PC-CFR
 • 6C8A DUC/DDC• 9C1A DUC/DDC
 • 3C DUC, CFR• 6C DDC
 • 1C DUC/DDC
 • 3.5, 5, 7 & 10MHz DUC/DDC, CFR, AGC• 5/10MHz DUC/DDC
 • 3C DUC/DDC
 • 1-6C DUC/DDC
 • Small footprint: 2 lane ADC interface consumes just 200FFs, 180LUTs, 2 MGTs and 3 BRAMs
 • Low power with low IO count ADC connectivity
 • PC-CFR
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