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Abstract This document describes how to use the demonstration board PCB2115 ( ADC1x13D board without

FPGA)
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The 1/Q Demodulator down converts an RF signal to IF frequency based on programmed LO
synthesizer frequency. The dual ADC performs IF baseband sampling, and transmits real digital data to
FPGA connector via the Jedec JESD204A interface. The Clock Generator provides clocks for entire
system, including ADC and FPGA. The SPI interface provides control and status of all programmable
elements. In standalone mode , the SPI bus is controlled by USB interface. In FPGA mode the SPI bus
is directly controlled by FPGA.

Main features

ADC sampling rate = 125Msps max.
The ADC clock provided by either on board clock generator or by an external clock generator
ADC input connected to either on board RF 1/Q demodulator or to external IF inputs.
Demodulation sampling rate controlled by either on board LO synthesizer or by an external clock.
Maximum ADC analog input bandwidth will be 600MHz.
Standalone mode :

o0 ADC, ADC clock generator and Demodulator clock synthesizer are controlled by

PC application via SPI/USB interface

0 Single 6.5Vdc external power supply
e FPGA mode :
o0 ADC, ADC clock generator and Demodulator clock synthesizer are controlled by

FPGA via SPI interface

o Power supply from 12Vdc FPGA host board




1. Quick start

1.1 Setup overview

The following figure presents the connections of the ADC1x13D_Altera board.

power input Manual reset USB connector:
/ PC application
Altera Host
board
Analog input A Clock in Analog input B LO Clock in:

clockgenerator

Fig 1. ADC1x13D_Altera setup




1.2 FPGA Board interface

The PCB2115 board includes an HSMC connector in order to connect it to the Altera evaluation board. In order to connect to the Xilinx evaluation
board, the board adaptator reference HSDC_ACC01/DB need to be used. In order to connect to the Lattice evaluation board, the board adaptator
reference HSDC_ACC02/DB need to be used. Both addaptator need to be ordered separately.

1.3 Power supply
The following figure presents the power supply input / test point of the ADC1x13D_Altera board:

TP16 : DGND External 6.5V power input

TP8 : VDDA_1V8 ADC

Host board connector

TPO : TP14 : DGND
VDDA PLL 3V3 ADC
TP15 : DGND \ TP19 : AGND

TP18 : Demod_5V

TP12: AGND |

TP11: VDD _3V

TP7 : VDDO 1V8 ADC

TP13 : AGND

TP10 : VDDA 3V3

Fig 2. ADC1x13D_Altera power suply




1.4 Board configuration
The ADC1x13D_Altera board could be used in several configurations:
e SPI bus could be controlled by FPGA (=host board) or by USB interface (=PC application)
e The board could be power by host board or by external power supply
e FPGA clock could be provided by on board clock generator or by external clock.
e ADC clock could be provided by on board clock generator or by external clock.
e ADC inputs could be connected to on board demodulator or external source.

The selection between above configurations is done using mounting options, jumpers or switches. The following figure enables to locate the
components used in these different configurations. Following chapter give detail information about all these configurations.

Power supply source: SPI master selection:
FPGA host board / external \ FPGA / USB
S][ ! :.I; O T

FPGA clock input Selection: ;,' % =
Clock gen / External ﬁ =

ADC input A Selection:
Demod / External

LN
= o

ADC clock input Selection: ADC input B Selection: Demod clock selection:
Clock gen / External Demod / External LO Clock synthe / external

Fig 3. ADC1x13D_Altera configuration




1.4.1 SPI bus master configuration

The ADC, the ADC clock generator and the Demodulator clock synthesizer are programmable using SPI interface. The SPI master could either the
FPGA from the host board or the PC application (USB ). Selection between these 2 modes is done as indicated bellow:

USB = SPI master (default configuration) FPGA = SPI master
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1.4.2 Power supply configuration

The board could be powered by either the host board or by an external power supply. Selection between these 2 modes is done as indicated bellow:

Host board power supply External Power supply (default configuration)

External power
supply connector \




1.4.3 FPGA clock configuration

The FPGA could used the on board clock generator as reference clock or could used an external clock. Selection between these 2 modes is done
as indicated bellow:

Internal clock generator External clock generator (default configuration)
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1.4.4

ADC clock configuration

The ADC could used the on board clock generator or an external clock as sampling clock. Selection between these 2 modes is done as indicated

bellow:

Internal clock generator

external clock generator (default configuration)

Legend : Legend :
Part mounted on PCB = Part mounted on PCB =
Part not- mounted on PCB = [ Part not- mounted on PCB = [




1.4.5 ADC input configuration

The ADC input could be connected to the on board demodulator or to an external source. Selection between these 2 modes is done as indicated
bellow:

ADC input = Internal demodulator

ADC input = External input (default conflguratlon)
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Legend Legend
Part mounted on PCB = Part mounted on PCB
Part not- mounted on PCB = [

Part not- mounted on PCB




2. SPIl quick start

2.1 Install
e Stepl

Connect the device to a USB port on your PC. Windows ‘Found New Hardware Wizard’ will be launched.
Select ‘No, not this time’ from the options available and then click ‘Next’ to proceed with the installation.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

‘Windows will search for curent and updated softweare by
looking on your computer, on the hardware installation CD, or on
the Windows Update ‘Web site [with your permission).

Read our privacy policy

Can Windows connect to Windows Update to search for
software?

() Yes, this time only

() es, now and every time | connect a device

Click Mext to continue.

| Mext > ][ Cancel ]

e Step?2

Select ‘Install from alist or specific location (Advanced)’ as shown below and then click ‘Next’.

Found New Har dware Wizard

Thig wizard helps pou install software for:

EVALZ32 Board USE <-» Senal

) If your hardware came with an installation CD
<42 or floppy disk, insert it now.

‘What do you want the wizard to do?

() Install the software automatically (Recommendad)

(&) nstall fram a list o speciic location [Advanced]

Click Mext to continue.

L < Back “ et » J [ Cancel ]




e Step3

Select ‘Search for the best driver in these locations’ and enter the file path of the folder ‘driver_2xx’ in the
combo-box (‘C:\driver_2xx’ in the example below) or browse to it by clicking the browse button. Once the file
path has been entered in the box, click ‘next’ to proceed.

Found New Hardware Wizard

Please choose your search and installation options. @

(%) Search for the best driver in these locations.

lJse the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed,

[[] 5earch removable media (floppy. CO-ROM.. ]
Inciude this location in the searche

:C :1driver_2xx v EIDWSB

(O Don't search. | will choose the driver to install.

Choose this option to select the device diver from a list. Windows does not guarantes that
the diiver vou choose will be the best match for your hardware,

[ < Back l[ MNest > J[ Cancel I

e Step4

Windows should then display a message indicating that the installation was successful. Click ‘Finish’ to
complete the installation for the first port of the device.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for.

E LISE Serial Converter

Click, Firizh to cloge the wizard.




e Step5

The Found New Hardware Wizard will continue by installing the USB Serial Converter driver for the second port

of the device. The procedure for installing the second port is identical to that for installing the first port from the
first screen of the Found New Hardware Wizard.

Once the second port is installed, the device should be ready to be used.
2.2 SPlinterface
e Stepl
Install the LabVIEW Run-time Engine LabVIEW85RuntimeEngineFull.exe (if not already installed).

e Step2
Start the LabVIEW application “ADC1x13.exe”. a graphical window will pop-up
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Under the “ Write register from command file” field, choose the write configuration file from “ADC Command”
directory depending on the used operating points.

Write register from command file |

i

v

Lines read: 2

IIZI read config from file l

Click on the “read from config file”.

Push the Push_A button on the board to make a manual synchronization of the JESD204A communication.
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Fill the Input Frequency and Clock Frequency fields with the wanted operating points.
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Click on ADC button to choose between internal ADC capture or FPGA capture
Click on Load DATA to get the FFT and the ADC performances
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Overview of the user interface :

Load Data to start capturing

Select « latest MRA »
=> button must be green

Check input level here 4

Select FFT without window,
Only If clock coherency is OK

Select
- Input signal frequenc
- ADC sampling frequency

Select « use coherence » when
clock input coherence is OK in
order to get SFDR value
calculation

FPT Spactnm | FFT ot

| Bocrgariondsgnl | Urescsimnd s |

Select SPI setting file then click
“read config from file” in order
to write SPI setting in the
device.
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