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Abstract: The assign task requires a thorough understanding of digital designs, principle of operation of data converters & its 
architectures, FPGA & its architectures, basic understanding of VHDL or Verilog. 

The first step of the assign task involves a thorough study aimed at understanding the data converter's specifications, FPGA, the 
steps involved in configuring FPGA for required logic using Xilinx ISE (Integrated Software Environment) Development tool as 
well as brief overview of various FPGA based Hardware DSP platforms available for quick prototype realization. 

The second step involves the study aimed at thorough understanding of following hardware boards. 

1. ML605 Vertex-6 FPGA based evaluation board(Make: Xilinx) 

2. ADS4245EVM 14 bit 125 Msps ADC evaluation board(Make: TI) 

3. FMC interface bridge PCB(Make: TI) 

Third step involves the task of finalizing the scheme of ADC interface and its comparison with possible options. It also involves 
identifying the required hardware resources onboard in detail for finalizing and demonstrating the ADC interface logic on FPGA. 

Fourth step involves the development, testing and validation of VHDL based code for ADC interface with Vertex- 6 FPGA 
using FMC Interface PCB. The VHDL code is required to be developed for acquiring & storing samples of analog input signal at 
required sampling rate. For validation of the ADC interface, a FFT algorithm is required to be implemented on the signal samples 
acquired from ADC for different analog input signals. Based on the VHDL coding for above interface, the detailed evaluation of 
ADC performance is expected to be carried out and documented in report with necessary test results. 

The above project work is aimed at implementing DSP algorithm for FMCW Radar on Vertex-6 FPGA based hardware platform 
for which ADC interfaces is inevitable. 
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I. INTRODUCTION 

As analog signal processing systems become more complex, they may ultimately degrade signal resolution to such an extent that 
their performance is surpassed by digital systems. Also in analog systems, it is difficult to detect when such degradation occurs. 
However, in digital systems, degradation can not only be detected but corrected as well. This explains the widespread use of 
digital signals in preference to analog in modern technology. To process analog signal by digital means, it is first necessary to 
converted them to digital form, that is, to convert them to a sequence of numbers having finite precision. This procedure is called 
analog-to-digital (A/D) conversion, and the corresponding devices are called A/D converters (ADCs). 
The ADC can be interfaced to a DSP processor or to an FPGA. The interfacing of ADC to an FPGA offers us many advantages 
like high data rate and elimination of external circuits called the “glue logic “. The FPGA not only significantly outperforms a 
classic digital signal processor, but it does so with much lower clock rates (and therefore lower power consumption) 
TheFMC-ADC-Adapter passive interconnect board enables the output of TI’s LVDS output high speed ADCs to be directly 
connected to a standard FMC interconnect header, a typical input on the latest Xilinx FPGA EVMs. This enables users of TI’s 
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high speed data converter EVMs to directly interface to Xilinx FPGA’s for prototyping purposes, saving the time and cost of 
producing a custom prototyping board. 
 
The above project aims at developing, testing and validating the VHDL based code for ADC interface with the technology on 
vertex-6 FPGA. The conversion of analog data to the digital data is done when we interface the ADC chip  by sending the control 
signals from the FPGA. 

 
II.ADS4245EVALUTION BOARD 

 
ADS4245EVM, Evaluation Board that allows designers to evaluate the performance of ADS4245 device, an extremely low 
power dual channel 14-bit 125 MSPS analog to digital converter. The ADC features a configurable parallel DDR LVDS or 
CMOS outputs. The EVM provides a flexible environment to test the ADS4245 under a variety of clock, input and supply 
conditions. The ADS4245EVM also includes 10 Output Low Jitter Clock Synchronizer and Jitter Cleaner device, the 
CDCE72010, which can be used to drive the clocking input to the ADS4245. Open sockets are provided for an external VCXO 
and crystal band pass filter allowing for rapid evaluation of a combined high performance ADC and clocking circuit equivalent to 
a final system level solution 

 
  

Fig1:Block diagram of ADS 4245 
              

III. SERIAL INTERFACE DETAILS 
 
The ADS4245 can be configured independently using either parallel interface control or serial interface programming. The ADC 
has a set of internal registers that can be accessed by the serial interface formed by the SEN (serial interface enable), SCLK 
(serial interface clock), and SDATA (serial interface data) pins. Serial shift of bits into the device is enabled when SEN is low. 
Serial data SDATA are latched at every SCLK falling edge when SEN is active (low). The serial data are loaded into the register 
at every 16th SCLK falling edge when SEN is low. When the word length exceeds a multiple of 16 bits, the excess bits are 
ignored. Data can be loaded in multiples of 16-bit words within a single active SEN pulse. The first eight bits from the register 
address and the remaining eight bits are the register data. The interface can work with SCLK frequencies from 20MHz down to 
very low speeds (of a few hertz) and also with non-50% SCLK duty cycle. 
Register Initialization: 
After power-up, the internal registers must be initialized to the default values. Initialization can be accomplished in one of two 
ways: 
1. Either through hardware reset by applying a high pulse on the RESET pin (of width greater than 10ns), as shown in fig:2  
2. By applying software reset. When using the serial interface, set the RESET bit high. This setting initializes the internal 
registers to the default values and then self-resets the RESET bit low. In this case, the RESET pin is kept low. 
 

 
Fig:2Serial interface timing 
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SERIAL REGISTER READOUT 
The device includes a mode where the contents of the internal registers can be read back. This read back mode may be useful as a 
diagnostic check to verify the serial interface communication between the external controller and the ADC. To use read back 
mode, follow this procedure: 
1. Set the READOUT register bit to '1'. This setting disables any further writes to the registers. 
2. Initiate a serial interface cycle specifying the address of the register (A7 to A0) whose content has to be 
read. 
3. The device outputs the contents (D7 to D0) of the selected register on the SDOUT pin (pin 64). 
4. The external controller can latch the contents at the SCLK falling edge. 
5. To enable register writes, reset the READOUT register bit to '0'. 
The serial register readout works with both CMOS and LVDS interfaces on pin 64. 
 

IV FMC INTERFACE BRIDGE PCB 
 

The FPGA Mezzanine Card (FMC) standard, developed by a consortium of companies ranging from FPGA vendors to end users, 
specifically targets FPGAs, increasing I/O flexibility and lowering costs in a broad range of applications. 

The FMC specification has two defined sizes that are referred to as a single width, and a double width module. The 
single width module has a width of 69mm and the double width module has a width of 139mm. The depth of both is 76.5mm. 
The FMC mezzanine module uses a high-pin count 400 pin high-speed array connector, HPC. 
 
 A mechanically compatible low-pin count, LPC, connector with 160 pins can also be used with any of the form factors detailed 
in this standard. FMCs are being used in a wide range of markets, environments, and carrier card form factors supporting a wide 
range of I/O interfaces. The standard describes options to create modules for operating in a range of environments from passively 
cooled to fully ruggedized conduction cooled. 

 
 

V. ML605 VERTEX-6 FPGA BASED EVALUATION BOARD 
 
The ML605 provides board features common to many embedded processing systems .Some commonly used features include: a 
DDR3 SODIMM memory, an 8-lane PCI Express® interface, a tri-mode Ethernet PHY, general purpose I/O, and a UART. 
Additional user desired features can be added through mezzanine cards attached to the onboard high-speed VITA-57 FPGA 
Mezzanine Connector (FMC) high pin count (HPC) expansion connector, or the onboard VITA-57 FMC low pin count (LPC) 
connector 
 

VI.INTERFACING 
 
The FMC-ADC-Adapter passive interconnect board enables the output of TI’s LVDS output high speed ADCs to be directly 
connected to a standard FMC interconnect header, a typical input on the latest Xilinx FPGA EVMs. This enables users of TI’s 
high speed data converter EVMs to directly interface to Xilinx FPGA’s for prototyping purposes, saving the time and cost of 
producing a custom prototyping board. 

 
fig:3  adc interfacing vertex-6 

 
Hardware interfaces exist in computing systems between many of the components such as the various Buses, storage, devices 
other i/o devices, etc. A hardware interface is described by the mechanical, electrical and logical signals at the interface and 
the protocol for sequencing them (sometimes called signaling). 
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A standard interface, such as SCSI, decouples the design and introduction of computing hardware, such as I/O devices, from 
the design and introduction of other components of a computing system, thereby allowing users and manufacturer’s great 
flexibility in the implementation of computing systems. Hardware interfaces can be parallel. where performance is important 
or serial where distance is important. 
 
The ADC has a set of internal registers that can be accessed by the serial interface formed by the SEN (serial interface enable), 
SCLK (serial interface clock), and SDATA (serial interface data) pins. Serial shift of bits into the device is enabled when SEN is 
low. Serial data SDATA are latched at every SCLK falling edge when SEN is active (low). The serial data are loaded into the 
register at every 16th SCLK falling edge when SEN is low. When the word length exceeds a multiple of 16 bits, the excess bits 
are ignored. Data can be loaded in multiples of 16-bit words within a single active SEN pulse. The first eight bits  form the 
register address and the remaining eight bits are the register data. The interface can work with SCLK frequencies from 20MHz 
down to very low speeds (of a few hertz) and also with non-50% SCLK duty cycle. 
 

VII. HARDWARE TEST SET UP 
 

 
VIII. SIMULATION WAVE FORMS 

      
1. serial interface output 

 

 
 

Fig:5 serial interface output 
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2. Capturing the data through a single clock 

 

Fig 6 Capturing the data through a single clock 

The above simulation shows the capturing the data through a single clock. When reset is ‘1’ all the data_out and reg[13:0] are 
initiated to zeros when reset equal to ‘0’ the data will be loaded in to data_out[13:0]. 

3 .ADC interfacing with FPGA 

 

Fig:7ADC interfacing with FPGA 

The above  simulation result for ADC interfacing with FPGA when the reset equal to ‘1’ the data out will be clear or initiated to 

default values and when the SEN equal to ‘0’ the data(s data) will be loaded else SEN equal to ‘1’ the data will be shifting 
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4. Hardware output wave form of chip scope top module 

 

Fig:8 Hardware output wave form of chip scope top  module 

XI: CONCLUSION 

This interface is aimed to development and implementation of LVDS based ADC interface with virtex-6 FPGA for FMCW radar 
based hardware platform for which ADC and DAC interfaces are inevitable. I have implemented ADC algorithm in VHDL and 
successful verified on to the hardware. 
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