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General Overview

Section 1

General Overview

The QUAD 10-bit Demo Kit enables the easy evaluation of the characteristics and per-
formance of QUAD 10-bit ADC EV10AQ190x. The Demo kit is plug_and_play and
needs little external equipment.

The Demo kit is delivered with software which allows acquisition of data using the
FPGA.

The QUAD 10-bit Demo Kit is compatible with VITA57 FMC (FPGA Mezzanine Card)
standard.

For more information please see the VITA site web.
http://www.vita.com/fmc.html

The QUAD 10-bit Demo kit is 100% compatible with XILINX VIRTEX 6 evaluation kit
ML605.

This board is designed for use as a reference design.

All front end devices are fitted including: DC-DC regulator, ADC driver, clock
generator....

Please see Section 3 “Main Functions” .
The FPGA VHDL data acquisition code for the ML605 board is supplied.
Please see Section 5 “FPGA CODE” .

1.1 Disclaimer

EV10AQ190x-DK - User Guide

The information in this document is provided in connection with E2V products.

No license, express or implied, by estoppel or otherwise, to any intellectual property
right is granted by this document or in connection with the sale of E2V products.

EXCEPT AS SET FORTH IN E2V'S TERMS AND CONDITIONS OF SALE LOCATED
ON E2V'S WEB SITE, E2V ASSUMES NO LIABILITY WHATSOEVER AND DIS-
CLAIMS ANY EXPRESS, IMPLIED OR STATUTORY WARRANTY RELATING TO ITS
PRODUCTS INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-
INFRINGEMENT. IN NO EVENT SHALL E2V BE LIABLE FOR ANY DIRECT, INDI-
RECT, CONSEQUENTIAL, PUNITIVE, SPECIAL OR INCIDENTAL DAMAGES
(INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF PROFITS, BUSI-
NESS INTERRUPTION, OR LOSS OF INFORMATION) ARISING OUT OF THE USE
OR INABILITY TO USE THIS DOCUMENT, EVEN IF E2V HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES.

E2V makes no representations or warranties with respect to the accuracy or complete-
ness of the contents of this document and reserves the right to make changes to
specifications and product descriptions at any time without notice. E2V does not make
any commitment to update the information.

1-1

1067BX-BDC-12/11



General Overview

This kit must be regarded as a tool, not a finished product. It allows the evaluation of
performance of the e2v component, design prototypes and debug software. It CANNOT
be resold as a finished product that must be compliant with local relevant regulations.

Its function is as a development system, demonstrating the performance of e2v semi-
conductors components and not as a final product available on general release.

Since this Development Kit is intended to be used on an industrial workbench and mod-
ified by the user to build his prototypes, NO WARRANTY OF ANY KIND can apply.

NO LIABILITY will be accepted by e2v, whatsoever may arise as a result of the use of
these boards.

All company and/or product names may be tradenames, trademarks and/or registered
trademarks of the respective owner with which they are associated.

1.2 Quad 10-bit ADC

The EV10AQ190x-DK Demo Kit is based on e2v EV10AQ190x 1.25 Gsps Quad 10-bit
ADC whose block diagram is given on Section 1-1.

Figure 1-1. EV10AQ190x Quad 10-bit ADC Block Diagram
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1-2

The EV10AQ190x Quad 10-bit ADC integrates four 10-bit ADC cores which can operate
independently (four-channel mode) or group by two cores (two-channel mode with the
ADCs interleaved two by two) or one-channel mode where all four ADCs are all
interleaved.

All four ADCs are clocked from the same external input clock signal and controlled via
an SPI bus (Serial Peripheral Interface). An analog multiplexer (cross-point switch) is
used to select the analog input depending on the mode the quad ADC is used.

The clock input is common to all four ADCs. This block receives an external 2.5 GHz
clock (maximum frequency) and generates the internal sampling clocks for each ADC
core depending on the mode used. Please refer to latest version of datasheet
EV10AQ190x for more information.

http://www.e2v.com/products-and-services/specialist-semiconductors/broadband-data-
converters/datasheets/

EV10AQ190x-DK - User Guide
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General Overview

13 Demo Kit Figure 1-2 provides an overview of system architecture.

Figure 1-2. EV10AQ190x-DK Demo Kit System Architecture (when Connected with a VIRTEX6 Evaluation Kit)
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The complete system is built with the e2v demo kit and an FPGA development kit.
e2v Demo kit contains the following items :

B Quad 10-bit Demo kit with EV10AQ190CTPY ADC

W Cables & Power Supply
— Universal 12V power Adapter & Cables

— USB Cables to communicate with a PC (control of ADC settings and settings
for data acquisition)

W 4 analog inputs with SMA connectors
W 1 clock input with SMA connector (if external clock input is programming)

B 2 SAMTEC MC-HPC-8.5L connectors HPC (High Pin Count) compatible with VITA57
standard for ADC LVDS digital outputs
B CD ROM with GUI Software

Note:  The ML605 VIRTEX 6 Evaluation kit with XC6VVLX240T-1FFG1156 FPGA is not sup-
plied within the e2v kit and should be purchased separately from Xilinx or its authorised
distributors.

EV10AQ190x-DK - User Guide 1-3
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General Overview

Figure 1-3. EV10AQ190x-DK Demo Kit Simplified Schematic
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Figure 1-4. EV10AQ190x-DK Demo Kit Functional Architecture
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Acquisition and formatting of ADC digital output data are done within the FPGA Eval Kit.
Data is then transmitted again to the ADC Demo Kit.

A USB driver on the ADC Demo kit allows for transmission of the data to the computer
that performs the display and processing of ADC output data (FFT).

Software and Graphical User Interface are provided with the Demo Kit.

The provided software operates using Labview RunTime (no license required).

EV10AQ190x-DK - User Guide
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Section 2
Quick Start

—

2.1 Operating Install the Software as described in section 4 Software Tools.

Procedure 2. Install the FPGA code into ML605 Xilinx evaluation board (see Section 5.3
“FPGA Programming”)

3. Turn OFF the ML605 Xilinx evaluation board.

4. Fix Heatsink/Fan to the ADC if no external form of ventilation is to be used (see
Section 3.4)

5. Connect the QUAD 10-bit Demo Kit on ML605 Xilinx evaluation board.
6. Connect the power supplies of both evaluation boards.
7. Connect the USB cable.

8. Turn ON power supplies of QUAD 10-bit Demo Kit.

9. Turn ON power supplies of ML605 Xilinx evaluation board.

10. Launch the EvalkitQuadAdc10Bits.exe software.

11. Check if currents are correct (see Section 4.5.5 Power).

12. Select the ADC mode of your ADC (4 channels or 2 channels or 1 channel)

13. Turn the mode ADC test ramp active (see chap Section 4.5.2 TEST).
This sequence is mandatory to allow the synchronization of 4 channels into
FPGA

14. Launch acquisition and check if sample signal is correct.
15. Return to normal mode (Turn OFF Test mode).

16. Connect a RF generator on Analog input.

17. Turn on the RF generator.

18. Launch acquisition (see Section 4.5.7 Acquisition).

2.2 Troubleshooting

2.21 Installation B Check that you own rights to write in the directory (administrator rights).
W Check for the available disk space.

W Check that the USB port is free and properly configured.
— QUAD 10-bit connected to USB 2 driver

EV10AQ190x-DK - User Guide 2-1
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Quick Start

Figure 2-1. USB Port Driver Configuration

_é Inkel(R) 5000 Series Chipset PCT Express x4 Pork 3 - 25E3
_é InkeliR) 5000 Series Chipset PCI Express x4 Port 5 - 25E5
_é Inkel{R) 5000 Series Chipset PCI Express x4 Port 6 - 25E6
_é Inkel(R) 5000 Series Chipset PCT Express x4 Pork 7 - 25E7
_é InkeliR) 5000 Series Chipset Reserved Registers - 25F1
_é InteliR) 5000 Series Chipset Feserved Registers - 25F3
_é Inkel(R) 5000% Chipset Memory Controller Hub - 2520
_é InkeliR) S000% Chipset PCI Express x16 Port 4-7 - 25FA
_é InteliR) 631xESBI63Z1ESE LPC Interface Contraller - 2670
_é InkellR) 631xE5B/6321ESE PCI Express Rook Port 1 - 2690
_é InteliR) 631 xESBI6321ESE SMEus Controller - 2698
InteliR) 631xESBIG3Z1ESE Ultra ATA Storage Controller - 269E
InteliR) 631 xESBf6321E5E USE Universal Host Controller - 2688
InkellR) 631xESBI63Z1ESE IISE Universal Host Conkraller - 2639
InkeliR) 631xESB/63Z21ESE USE Universal Host Cantraller - 2634
Intel{R) 631 xESB/6321E5E USE Universal Host Controller - 2686
- InkellR) 631xESBI63Z1ESE IUSBZ Enbanced Host Controller - 2630C
= Concentrateur USE racine
Concentrateur USE générique
+ Périphérigue de stockage de masse USE
Quadadcabits
=) InteliR) 631xESB{632xESE SATA AHCT Controller
+- I Inkel{f) 82801 PCI Bridge - 244E
+ _é Filote de bus Microsoft IAA pour High Definition Audio
j High Precision Event Timer

[+

¥

o

Warning: this installation is done for one USB connector only. If USB connector is
changed, USB driver need to be re-installed before use.

222 Start up Procedure B Check that supplies are properly powered on and properly connected.

W Check if the Xilinx FPGA evaluation board ML605 is properly configured with correct
software.

B Check if QUAD 10-bit Demo Kit is properly plugged into FPGA connector.
B Check if USB connector is properly plugged.

223 Measurement W Check if QUAD 10-bit ADC is properly configured in normal mode without standby
and test mode.

Note: check if currents are correct (see Section 4.5.5 Power)
Note: check if test mode is OFF (see Section 4.5.2 TEST)

B Check if acquisition mode is correctly configured.

B Warning: if no windowing is used or if signal is non coherent, FFT of Figure 6 is
obtained

2-2 EV10AQ190x-DK - User Guide
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Quick Start

Figure 2-2. FFT without Windowing or with non Coherent Signal
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Figure 2-3. FFT with Windowing
B BEH
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Ha 365, 40R047 78:50) [l e ENOB_FS
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B Warning: if the Fin frequency has an exact value such as 250 MHz the FTT result is
wrong that is why it is recommended to perform measurements with shift of few MHz
e.g. 250.2 MHz.
EV10AQ190x-DK - User Guide 2-3

1067BX-BDC-12/11



Quick Start

Figure 2-4. Example of Wrong INL Measurement if Incorrect Fin such as Exactly
250 MHz

i/ Integral Non Linearity

Plats

[CH_A] : MinCd=-3.64E+1 ; MaxCd=3.82E+1 ; RM5=1.21E+1;
GE=9.03E-18 ; Yoff=4.43E-15
ICH B1:MinCd=-2.92E+1 ; ManCd=3.20E+1 : RMS=1.21E+1;

0.0
30,0
20,0

10,0+

-40.0 -} 0 0
] 20 A

ICode @ s iEn (R cursor |zss.00 oo |2 @ ®
[T

N
-10.0- ‘
-20.0-
-30.0-
1 1 1 1 1 1
0 a0 a0 100 120 140 16l

1 1 1 1 1
0 180 200 220 240 255

® With channel A and channel C (amplifier channels) an RF attenuator should be added
on the SMA connecter to have optimum performance. When these channels are not
being used the attenuator or 50 Ohm terminator should be kept in place. This will
prevent the amplifiers from adding noise into the system.

Figure 2-5. RF Attenuator Added on SMA Connector

W Check that the junction temperature of QUAD 10-bit ADC is lower than 105°C and
that heatsink is properly connected.

Figure 2-6. Junction Temperature Monitoring with GUII

Temperakure

]
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Quick Start

W Check if acquisition is synchronous.

The ADC RAMP test procedure will set the ADC to output a ramp on each channel
these ramps are synchronous at the output of the ADC after a SYNC process has been
completed.

The FPGA RESET done during this procedure will always ensure that the 4 channels
are acquired in the FPGA synchronously.

However if the channels are found not to be synchronous as shown in Figure 2-7.

Figure 2-7. Non Synchronous Channels

I Sampled Signal

Plioks

[CH_A] [t
1100- [CH_E]
1000 - [cH_C]
900 - [TH_D]

&00 -
700~
a00 -

500 -
400 -

300 -

200 -

IDD_ z
0-

1 [ 1 1 [ 1 1 1 1 1 [ 1 1 [N
2278 2350 2400 2450 2500 2550 2600 2650 2700 &750 2300 2850 2900 2965

Point Mﬂﬂ EHM Cursor 8.00 304,00 ﬂﬂﬂ ®
o el

Return to ADC test mode disable -> Apply and then return into ADC test mode ramp
mode -> Apply.
This will re-run the synchronization procedure of the ADC and FPGA..

Note: itis not always necessary to have the ramp patterns aligned to obtain correct data acqui-
sition using the analog inputs.

EV10AQ190x-DK - User Guide 2-5
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Quick Start

Figure 2-8. Synchronous Channels
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Note: itis not always necessary to have the ramp patterns aligned to obtain correct data acqui-
sition using the analog inputs. Even if the ramp mode is not synchronous, you could
return to the normal mode and perform one acquisition. Normally the acquisition of sinus
wave in normal mode is correct.

23 External The QUAD 10-bit Demo Kit needs very little external hardware.
Equipment B RF generator for Analog input signal
— The QUAD 10-bit ADC can convert analog signals up to 2GHz
— For optimum performance this generator must have a low phase noise
Please see Table 2-1 for example of signal generator.
B Cables & Power Supply (provided by e2v)
— Universal 12V power Adapter & Cables

— USB Cables to communicate with a PC (control of ADC settings and settings
for data acquisition)

B PC with Windows
— Windows 2000/98/XP and Windows NT and Windows 7 (note 32bit only)
Please see chap 4.1 Overview

B FPGA evaluation board compatible with VITA57 FMC standard

— This Demo Kit board has been specially designed to be plugged with the
XILINX VIRTEX 6 evaluation board EK-V6-ML605-G.
The QUAD 10-bit Demo Kit could be used with other FPGA evaluation boards
compatible with VITA57 FMC standard. However, an assessment of available
connections should be made to ensure full compatibility.

2-6 EV10AQ190x-DK - User Guide
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Option

Quick Start

W RF generator for clock input signal whose frequency is different than 2 GHz
— The QUAD 10-bit Demo Kit provides clock signal at 2 GHz using its own PLL
— The QUAD 10-bit Demo Kit could be tested with other clock frequency

Please see Section 6.2 Clock selection

Table 2-1. Example of RF Generator

Signal Generator

SSB Phase Noise @ 1 GHz (20 KHz Offset)

Agilent E4424B 250KHz 2GHz (High spectral
purity)

< -134dBc/Hz

Agilent E4426B 250KHz 4GHz (High spectral
purity)

< -134dBc/Hz

SMA100A 9 KHz 6GHz (High spectral purity)

< -140dBc/Hz

2-7
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Main Functions

Section 3

Main Functions

3.1 Analog Input The user only needs to provide an analog signal at the input.
Signal This signal is digitized by the ADC depending on the chosen operating mode:

W 4 channel mode (1 channel per ADC core)

B 2 channel mode (2 interleaved ADC cores)

B® 1 channel mode (4 interleaved ADC cores)

Each channel input is driven in different ways on the board:

B Single to Differential Amplifier from Analog Devices (A channel: ADA4960 D.C.
coupled)

W Single to Differential Balun RF transformer (B channel:MACOM ETC1-1-13)

W Single to Differential Amplifier from Analog Devices (C channel: ADA4960- AC
coupled)

B Direct input via SMA connector (D channel) (free for customer use)

EV10AQ190x-DK - User Guide 3-1
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Main Functions

Figure 3-1. Analog Input SMA Configuration
A channel B channel C channel D channel Ext Clock

3.1.1 Analog Input The Analog input channel A uses a differential amplifier (ADC driver) from Analog
Channel A Devices ref: ADA4960.

Figure 3-2. Channel A : Schematic

Channel A

5Y_AMPLI

2[]145 20144 2C112LC118

1D nF 1l'CInF 100nF 100nF

A ] ADC_CMIRefAB

2C116 | 2C115
1 nF oo

RS .
SMA-bord-de-carte LN S
J19-B lﬁ .

SMA-bord-de-carte
J19-4

MA1E ADALS-

C10 value is 0.1pF

[4 15 |8
RN e
[va Ve Ve

DC Coupled
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Main Functions

The ADA4960 is used in DC configuration with output common mode driven by ADC
QUAD 10-bit. The input is biased at 2.5V since this is a requirement for best perfor-
mance from the amplifier, this should be taken into account when using this input.

Note:  be careful that if a DC voltage is added after the RF generator output that this will not
damage the generator.

The ADA4960 is used in AC configuration in channel C.

3.1.2 Analog Input The Analog input channel B uses an RF Transformer from MACOM ref: ETC1-1-13 /
Channel B MABA-007159

Figure 3-3. Channel B : Schematic
Channel B

SMA-bord-de-carte
J23-B

oo .
1nF
SMA-bord-de-carte "k
J23-A ’ﬁ—| |—,7::> B8l
c o TO0 s,
Ml @ IR e

i
anF

v 5 .
MABA-00T 158 %
. h—u BAIN

3.1.3 Analog Input The Analog input channel C uses a differential amplifier (ADC driver) from Analog
Channel C Devices: ref: ADA4960-1.

Figure 3-4. Channel C : Schematic
Channel C

5V_AMPLI

20122 | 20123
nE 1000F

20125 | 2012
J;< ;K ;K ;k
% % % %

SMA-bord-de-carte
J20-A

7

| T
{7
R&1 “
484
Z :

SMA-bord-de-carte

AC Coupled

The ADA4960-1 is used in AC configuration with output common mode driven by Quad
10-bit ADC.

EV10AQ190x-DK - User Guide 3-3
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Main Functions

3.14 Analog Input This channel is free for customer use in differential and AC coupling configuration.
Channel D

Figure 3-5. Channel D : Schematic

Channel D

SMA-bord-de-carte SMA-bord-de-carte
J21-8 J21-A
: C126

[< 15 |e 7 I
] @ —
L W K
7

77

L o

T

SMA-bord-de-carte -bard-de-

1228 SMAAbord de-carte
C127

K

This Channel D could be used in DC configuration. Please see Section 6.1Channel D.

3.2 ADC Clock Input ADC clock input is generated by Clock generated PLL Hititte HMC831 (on-board) at 2.0
Signal GHz. This frequency is fixed.
Figure 3-6. ADC Clock Input : Schematic
“ PLL
e s
et =T
1oy doe Low

I}"Wl I e
Note: By default, the on-board PLL clock is selected but an external clock input (pro-

vided by a RF generator) is allowed.

The clock signal is fed to the board via an SMA connector followed by Single to Differen-
tial Balun RF transformer (MABA-007159 MACOM).

Note: for operation at different clock frequencies it is probable that the FPGA interface
will need to be re-compiled using different timing constraints.

Please see Section 6.2 Clock selection.
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Main Functions

3.3 Control of ADC
Settings

The Graphical User Interface allows for complete monitoring and control of all the set-
tings of EV10AQ190x Quad 10-bit ADC such as channel selection, Gain, Offset, Phase,
test mode (with SPI signal).

Please see Section 4.5 Operating Modes.

Please refer to datasheet EV10AQ190x for more information.

http://www.e2v.com/products-and-services/specialist-semiconductors/broadband-data-
converters/datasheets/

By default the SPI signal is controlled by FX2 microcontroller but it could be driven by
the FPGA. Please refer to Section 6.3 SPI Signal for more information.

34 ADC Junction
Temperature
Monitoring

ADC junction temperature can be monitored by a temperature sensor from ON Semi-
conductors Ref: ADM1032

http://www.onsemi.com/PowerSolutions/product.do?id=ADM1032

Figure 3-7. Temperature Sense: Schematic

Temperature sense

ADC_Diode [

&
+12V
2 2
e R13 R18
ADMI032 10K 1% N
VDD ) 1 5. 1
7 T sk———<scL 1 1 17
2 B 21
<o+ SOATA————<T>50A “lk
8 -
= 1o- AER “ I “=temp_alen RID: .
TAERm—2 ® —1 RUN_VCC
GND v
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ADC junction temperature can be displayed on the PC via the GUI with a resolution of
+2°C. Please see Section 4.5.5 Power.

In case of excessive junction temperature, the ADC power supply will be turned OFF
and a message will notify the user via the GUI.

The Demo Kit provides an external heat sink with internal fan

This heat sink should be fixed to the Quad 10-bit ADC with a thermal conductive foil
both side adhesive.

If no other form of ventilation or cooling is to be employed the heatsink ventilator should
be fixed to the ADC using the attachment pad provided and the cable should be con-
nected to the connector as shown below.

Note that because of the location of the component underneath the board a heatsink/fan
is necessary. Alternatively an airflow across the component can have sufficient cooling
effect.

3-5
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In other applications with the component positioned differently a simple heatsink (4°C/W
max) will be sufficient.
Thermal analysis should be performed on any proposed arrangement.

Figure 3-8. Position of Heat Sink/fan

3.5 ADC Current The ADC currents (g, loco @nd lgep) can be measured by the Demo Kit.

Consumption

Monitoring Figure 3-9. ADC Measurement (Partial): Schematic
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A o
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T 12
gE] A
= i
2 v 12
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i
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ADC currents (ICC, ICCO and ICCD) can also be monitored via the GUI.

Please see Section 4.5.5 Power.
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3.6 ADC SYNC
Signal

Figure 3-10. ADC SYNC Signal
SYNC Input

The QUAD 10-bit ADC requires a SYNC signal when the internal configuration is
changed (for example Channel configuration, DMUX configuration, test mode ....). The
QUAD 10-bit Demo Kit performs this SYNC signal automatically when these modes are
changed. The SYNC signal is driven by microcontroller FX2 and the D950LV0011
devices transform the single ended signal into an LVDS signal.

DS90Lvo1
MATT-A

~_OuTs| 4
e | N

pal

Note: By default, the SYNC signal via FX2 is selected but a SYNC signal via the FPGA is
allowed.

Please see Section 6.4 SYNC Signal.

3.7 DC/DC Converter

EV10AQ190x-DK - User Guide

The power supply for the QUAD 10-bit Demo Kit is provided by DC/DC block from Lin-
ear Technologies.

B Vcc (3V3) power supply with micro module LTM8023
http://www.linear.com/pc/productDetail.jsp?navid=H0,C1,C1003,C1424,P39569

B Vcco and Vceced (1.8V) power supply with micro module LTM8021

http://www.linear.com/pc/productDetail.jsp?navid=H0,C1,C1003,C1042,C1424,P81177
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Figure 3-11. 3V3A Power Supplies

MA14-B
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ADC 3V3 power supply

Figure 3-12. 1.8V Power Supplies

1v8 ADC Power Supply

KTRB05-10%-4 T 10w

nominal Vin is +12V

+12V F2 NFM&1PC2D4F1HS
MAB-B
LMzt

1033 GND

HIRAZI A T2 B

274
The amplifier and PLL power supply uses low noise LDO regulators from Linear
Technology.
LT3029EDE
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Figure 3-13.

Ampli PLL Oscillator power supply 3.3V / 5.0V

nominal Vin is +12V
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Section 4

Software Tools

4.1 Overview

EV10AQ190x-DK - User Guide

The Demo Kit board needs three different kinds of software tools:
FPGA software

The Demo Kit board can be plugged with XILINX VIRTEX 6 evaluation board EK-V6-
ML605-G

http://www.xilinx.com/products/devkits/EK-V6-ML605-G.htm
e2v provides FPGA program to be used with Quad 10-bit Demo Kit.
User Interface software

The User Interface software is a Visual C++ compiled graphical interface that does not
require a licence to run on a Windows NT or Windows 2000/98/XP PC and windows7
(32 bit)

The software uses intuitive push-buttons and pop-up menus to write data from the
hardware.

Display Software

The User Display software is Labview software that does not require a licence to run on
a Windows NT or Windows 2000/98/XP PC and Windows 7 (32bit)

The software uses intuitive push-buttons and pop-up menus to write data from the
hardware.

Warning: For the software installation, administrative rights are needed.

Warning: If the software is already installed a window appears.

Figure 4-1. Error Message if Labview Software is Already Installed

. LabView RunTime already installed.
‘!J‘) Please, uninstall DK_DEC_Proccessing@&Display and restart setup,
Conkinue anyway

[ Ok, l [ Annuler

This applies when a previous version of software is present or a version of the Quad8 bit
demo is present. When updating an installation it is recommended to uninstall the exist-
ing version (but not DK_DBC_Processing&Display).

If an other demo kit software, e.g. the DK-Quad8, is installed this can be left in place.

Click on OK and continue.

4-1

1067BX-BDC-12/11



Software Tools

4.2 Configuration The advised configuration for Windows 2000/98/XP and Windows NT is:
"PC with Intel Pentium Microprocessor of over 100 MHz;

"Memory of at least 24 Mo.
For other versions of Windows OS, use the recommended configuration from Microsoft.

4.3 User Interface 1. Install the Quad 10-bit Demo Kit application on your computer by launching the
Installation SetupEvalkitQuadAdc10Bits.exe installer (please refer to the latest version
available).

The screen shown in Figure 4-2 is displayed:

Figure 4-2. Quad 10-bit Demo Kit Application "Setup Wizard" Window

Welcome to the Evalkit Quad Adc
10Bits Setup Wizard

This will iretal Eudki Suad Ade LOGEs wersion 1.0.3 on your
COmpLkar,
Itis recommended that wou dese ell ather applcatiors befare

continuing.

Jich. ’axk to cordnue, ar “ancel b exdt Satug.,

[ MEct - ][ Carce ]
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2. Select Destination Directory
Figure 4-3. Quad 10-bit Demo Kit Application "Select Destination Directory"

Setup

Select Destination Location
Where should Evalkit Quad Adc 10Bits be installed?

._J Setup will install Evalkit Quad Adc 10Bits inta the Following Folder.

To continue, click Mext, IF vou would like to select a different Folder, click Browse.,

| C:\Program FilestE2w\EvalkitQuadade 1 0Bits | [ Browse...

At least 91.6 ME of free disk space is required.

[ = Back ” Mext = ][ Cancel

3. Select Components (Start Menu Folder)

Figure 4-4. Quad 10-bit Demo Kit Application "Start Menu Folder"
satip

Sedert Start Menu Folder
Whets should Seup place the pragram's shovoues?

. Setup will cea= the program's shortouts in the folosing Stert Mernu foder.

To continoe, cick Mest, IF you would lhe to ssled g diferent Folder, dick Bravwse,

B et e ol el o L Bromss..,

| <Bagc || Mestx || concel
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4. Select Components (Additional Tasks)

Figure 4-5. Quad 10-bit Demo Kit Application "Additional Tasks"

Setup

Select Additional Tasks
‘wWhich additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Evalkit uad
Adc 108its, then click Mext.,

Additional icons:

Create a deskkop icon

’ < Back ” Mext = l[ Cancel

5. Select Components (Ready to Install)

Figure 4-6. Quad 10-bit Demo Kit Application "Ready to Install"

Setup

Ready to Install
Setup is now ready to begin installing Evalkit Quad Adc 10Bits on wour computer,

Click Install to continue with the installation, or click Back. if you want to review or
change any settings.

Install dependencies:
Microsoft \MET Framework, 2,0 5P1
veredist_xBe

Destination location:
C:\Program Files\E2WEvalkitQuadAdc 1 0Bits

Start Menu folder:
EZViEvalkitduadAdc 10Eits

Additional tasks:
Additional icons:
Create a desktop icon

< Back ” Install I[ Cancel
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If you agree with the install configuration, press Install button.

Now a new process of installation started Processing&Display for installing Labview
RunTime (no license required.
Please follow instructions.

Warning: don't press finish button on "Completing Setup wizard" window.

The screen shown in Figure 4-7 is displayed:
6. Select Components Processing&Display (installation Wizard)

Figure 4-7. Quad 10-bit Demo Kit Processing&Display "Installation Wizard"

i DK_BDC_ProcessingftDisplay Setup E|§|@

Welcome to the
DK_BDC_ProcessingDisplay
Installation Wizard

It iz gtrongly recommended that you exit all \Windows programs
before rwnning this setup program.

Click Cancel to guit the setup program, then close any programs
you have running. Click Mest to continue the installation.

WARMIMG: This program is protected by coperight law and
international treaties,

Unautharized reproduction or distribution of this program, or any
portion of it, may result in severe civil and criminal penalties, and
will be prosecuted to the masimum extent pogzible under law.

Mest » ] [ Cancel
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7. Select Components Processing&Display (Destination Folder)

Figure 4-8. Quad 10-bit Demo Kit Processing&Display "Destination Folder"

iz DK_BDC_ProcessingfiDisplay Setup E“i|g|

Destination Folder
Select a folder where the application will be inztalled,

The installation wizard will install the files for DF_BDC_ProcessingDizplay in the following
folder.

To install inko a different folder, click the Browse button, and select another folder.

You can chooze not to install DK_BDC_ProcessingDizplay by clicking Cancel to exit the
installation wizard.

Destinagtion Folder

C:AProgram FileshDF_BOC_ProceszsingDisplayt,

< Back H Mest > l ’ Cancel ]

8. Select Components Processing&Display (Install the Application)

Figure 4-9. Quad 10-bit Demo Kit Processing&Display "Install the Application"

i DK_BDC_Processing@Display Setup

Ready to Install the Application

Click Meuxt to begin installation.

Click, the Back button to reenter the installation information or chck Cancel to exit
the wizard.

[ < Back " Mext ] [ Cancel ]

The installation of the software is now completed but the Processing&Display software
need to be launched. This installation is launched automatically.
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9. Select Components Processing&Display (Completing Setup wizard" window)

Figure 4-10. Quad 10-bit Demo Kit Processing&Display "Completing Setup Wizard"
Window"

i DK_BDC_Processi nglDisplay Setup E]|§| @

DK_BDC_ProcessingDisplay
has hbeen successfully installed.

Click the Finizh buttan to exit this installation.

10. Select Quad 10-bit Demo Kit application (Completing Setup wizard" window)

Figure 4-11. Quad 10-bit Demo Kit Application "Completing Setup Wizard" Window"

Completing the Evalkit Quad Adc
10Bits Setup Wizard

Setup has finished installing Evalkit Quad Adc 108its on your
computer, The application may be launched by selecting the
installed icons.

Click Finish ko exit Setup.

Yiews the README File
Launch Evalkit Quad] 0Bits

Note about README message.
Please follow instruction before using Quad 10-bit Demo Kit application.

EV10AQ190x-DK - User Guide 4-7
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Figure 4-12. README Message

B ReadMe.txt - Bloc-notes

Fichier Edition Format  Affichage 7
| Release Mote Demokit BOC

This document is the release note for the Demokit BDC

=lEd

Supported o5

Known bugs/Timitations:

=» Solution : In Contro

version 1.0.1

winzooo, win xp 32, wvista 32, sSeven 32

- Bad Display in Excel report

Panel regional Settings, set the decimal separator to a dot '.'

For the bugs/limitation for Excel display, please see Section 4.5.10 Regional and Lan-
guage Options.

4.4 USB Driver
Installation

4-8

After the installation, Quad 10-bit Demo Kit can be powered up and connected to PC
with USB cable.

At the first connection a USB driver installation will be launched.

Warning: if the Demo Kit is connected to another USB connector this installation must
be re-started.

The installation is normally fully automatic. If it is not launched automatically, please pro-
ceed as described below:

The window shown in Figure 4-13 will be displayed.

Figure 4-13. Install Driver Software

Please choose: Locate and install driver software (recommended)

Windows needs to install driver software for your Unknown
Device

® Locate and install driver software (recommended)

Windows will guide you through the process of installing driver software
for your device,

. Ask me again later
: Windows will ask again the next time you plug in your device or log on,

&) Don't show this message again for this device
Your device will not function until you install driver software.

Cancel

EV10AQ190x-DK - User Guide

1067BX-BDC-12/11

e2v semiconductors SAS 2011



Software Tools

Figure 4-14. Allow Windows to Search Driver

Please choose: Yes, always search online (recommended)

Allow Windows to search online for driver software for your Unknown Device?

¥ Yes, always search online (recommended)
Windows will automatically search for the latest drivers and applications for your hardware and
download them to your computer.

% Yes, search online this time only

Windows will search for the latest drivers and applications for this device and download them to
your computer,

% Don't search online
Your device may not function properly until you get the latest software.

Please read Microsoft's privacy statement

Cancel

Figure 4-15. Browse the Driver Software

Please choose: Browse my computer for driver software (advanced)

Windows couldn’t find driver software for your device

< Check for a solution
Windows will check to see if there are steps you can take to get your device
working.

= Browse my computer for driver software (advanced)
Locate and install driver software manually.

Cancel

EV10AQ190x-DK - User Guide 4-9
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Figure 4-16. Choose the Folder
Select C:\Program Files\E2V\EvalkitQuadAdc10Bits

Browse for driver software on your computer

Search for driver software in this location:

C:%Program Fileshe2w\E vall{itQuad.-’-\c'lc'I-ﬁE_its_- - Browse...

Include subfolders

MNext ][ Cancel

Figure 4-17. Warning: Installation
Please choose: Install the driver software anyway

2] Windows Securty —_— =

@] Windows can't verify the publisher of this driver software

= Don't install this driver software

You should check your manufacturer's website for updated driver software
for your device.

< Install this driver software anyway

Only install driver software obtained from your manufacturer's website or

disc. Unsigned software from other sources may harm your computer or steal
information.

";' See details

A Data transfer has been beginning please wait.
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Figure 4-18. END of New Driver Installation

The new driver has been installed

The software for this device has been successfully installed

Windows has finished installing the driver software for this device:

% (] 4 E!uau:l'l[l

After the installation, the interface can be launched with the following file:
C:\Program Files\E2V\EvalkitQuadAdc10Bits\EvalkitQuadAdc10Bits.bat

EV10AQ190x-DK - User Guide 4-11
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The window shown in Figure 4-19 will be displayed.

Figure 4-19. User Interface Demo Kit

e2v Eyvalkit Quad 10 bits

File 7
RE A
Stream
Start | Stop | Snap
General
Channel Select | Mone - < «Hide Tab
Status
° Channel oM | OFF @ Channel & @ Charrel ¢ @
Channel Ready | Busy Q Charnel B @ Chanrel 0 @
Settings Test Gain [ Offset | Phase Input Inpedance Claock, Power Acguisikion
ADC Mode General
Oukput Mode
® 4-channels
2-channels | fand C, 2.5 Gsps per channel | - |
® Einary Gray
1-chiannel | &, 5 &Esps : = |
Simulkaneous Sampling | A, | - |
Bandwith selection | Mominal -
Standbey Synchronisakion Resek
Extra clock cycles before restart
Mo standby - Hardware Reset
0 15
APPLY | cance
|chipId:4.1.5 - Device:1.0.0 - FPEA:D.64]
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4.5 Operating Modes The Quad 10-bit ADC software included with the Demo Kit provides a Graphical User
Interface to configure the ADC.
Push buttons, popup menus and capture windows allows easy:

Settings;

Test;

Gain / Offset / Phase;

Input Impedance;

Clock;

Power;

Acquisition;

No oo~

With Setting, Test, Clock and Acquisition windows always click on "APPLY" button to
validate any command.

Clicking the "CANCEL" button will restore last settings sent with "APPLY" button.

Figure 4-20. APPLY / CANCEL Buttons

APPLY CAMCEL

With Gain/Offset/Phase and INL windows always click on "Write" then "Send" buttons to
validate any command.

Figure 4-21. Write / Send / Cancel Buttons

wirite

Cancel

Send

The Reset button allows re-configuring ADC to the Default Mode.

Figure 4-22. Hardware Reset Button

Reset

Hatdware Reset

This user interface could be reduced using "Hide Tab", below.

Figure 4-23. Hide Tab Button

«<Hide Tab

EV10AQ190x-DK - User Guide 4-13
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Figure 4-24. Demo Kit User Interface with Hide Tab Configuration

e2v Eval Kit Quad ADC 10 Bits

File 2
LEZV
Stream
Skart | Skop | Snap
General
Channel elect | Mone - »>Show Tab

Skatus

Channel OM | OFF @ Charnel & @ Charnel ¢ @
Channel Ready | Busy Q Channel & @ Channel 0 @

|ChipId:4.1.5 - Device:1.0.1 - FPGA:1.1:2.5 Ghz|

On the bottom corner the software displays information about software and hardware
revision.

B Chipld: revision of Quad 10-bit ADC
W Device: revision of FX2 software

B FPGA: revision of VHDL code

Figure 4-25. Software and Hardware Revision

[ChipId:1.1.9 - Device:0.0.7 - FPGA:2.0:2.5 Ghz| 7

4-14 EV10AQ190x-DK - User Guide

1067BX-BDC-12/11

e2v semiconductors SAS 2011



4.5.1 Settings
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Figure 4-26. User Interface Demo Kit

e2v Evalkit Quad 10 bits

Software Tools

File 2
e\
Strearn
Skark | Stop | anap
General
Channel Select | Mone ot < «Hide Tab
Skatus
‘ Chanmel OM j OFF @ channel & @ Chanrel C @
Channel Ready | Busy Q channelg @ Chanrel D @
Settings Test Gain | Offset [ Phase Input Impedance Claock, Fowwer Acquisition
ADC Mode General
Cukput Mode
® 4-channels
2-channels | & and C, 2.5 Gsps per channel | b |
® Einary Gray
1-channel [ &, 5 Gsps |+ |
Sirultaneous Sampling | fil |~ |
Bandwith selection | Mominal -
Standby Synchronisation Reset
Extra clock cycles before restart
Mo standby - Hardware Reset
1] 15
APPLY | cAncEL
[ChipId:4.1.5 - Dewvice:1.0.0 - FPGA:D.64)

In this window, 5 functions are available:

® ADC mode:

B General

B Standby

B Synchronization

B Reset
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ADC mode:

B 4-channels mode = the 4 ADCs work independently at Fclock/2 sampling rate (where
Fclock is the external clock signal frequency).

Figure 4-27. ADC Mode: 4-channels Mode

ADC Mode

® 4-channels

2-channels [F\ and C, 2,5 Gsps per channel . v]
1-channel [F\, 5 Gsps | v]
Simultaneous Sampling [.f\ . v]

B 2-channels mode = the 4 ADCs are interleaved 2 by 2 (A & B, C & D), the sampling
rate is equal to Fclock (where Fclock is the external clock signal frequency), the
analog inputs can be applied to A or B and respectively C or D.

Figure 4-28. ADC Mode: 2-channels Mode

ADC Mode
4-channels
® Z-channels A and C, 2.5 Gsps per channel =
, 2.5 Gsps per channel
Band C, 2.5 Gsps per channel
1-channel & and D, 2.5 Gsps per channel
B and D, 2.5 Gsps pet channel
Sirultaneous Sampling [F\ . v]

B 1 channel mode = the 4 ADCs are all interleaved, the sampling rate is Fclock x 2
(where Fclock is the external clock signal frequency), the analogue input can be
applied to either A, B, C or D channel.

Note:  because of limitation of ML605 evaluation board (LVDS max 1GHz in speed grade -1)

The capture of Quad 10-bit data is limited to 2 GSps.
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Figure 4-29. ADC Mode: 1-channel Mode

ADC Mode
4-channels
2-channels # and C, 2,5 i@sps per channel | v]
® 1-channel A, 5 Gsps hd
B, 5 Gsps
Simultaneous Sampling C, 5 Gsps
D, 51Gsps

Software Tools

W Simultaneous channel mode = the analog input signal of channel A orBor C or D is
sent to the 4 ADCs work at the same clock (4 ADC with the same timing) with
Fclock/2 sampling rate (where Fclock is the external clock signal frequency).

Figure 4-30. ADC Mode: Simultaneous Sampling

ADC Mode
4-channels
2-channels [.0. and C, 2,5 Gsps per channel | v]
1-channel [F\, 5 G5ps [ v]
® Simultaneous Sampling A -
5]
Standby C
]

General setting:

B Output mode = Gray coding or Binary coding

Qutput Mode Output Mode
Binary ® Gray

® Binary Gray

B Bandwidth selection: Nominal give 1.5 GHz bandwidth at -3dB;
Full gives 3.2GHz bandwidth at -3dB;

Bandwith selection Maminal

-

Full l

EV10AQ190x-DK - User Guide
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Standby setting:

B No standby = all channels are active (A: ON, B: ON, C: ON, D: ON);
B Partial standby = either A & B are in standby or C & D are in standby;
W Full standby = all 4 ADCs are in standby.

Figure 4-31. Standby Configuration

Standby

Mo standby -
Mo standby

Partial standby Ch. AfE
Partial standby Ch, CjD
Full standby

Synchronization:

W Synchronization: programs the number of clock cycles prior to output clock restart
after SYNC reset

Figure 4-32. Extraclock Configuration

Synchronisation Swnchronisation

Extra clock cycles before restart Extra clack cycles before restart

0 2] (3 15

i} 15 1}

)
d

Reset:

B Synchronization: programs the number of clock cycles prior to output clock restart
after SYNC reset;

Figure 4-33. Hard Reset

Reset

Hardware Reset
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4.5.2 TEST In this window, the test mode is available:

B A ramp test is generated within each ADC and output

Figure 4-34. Test Ramp Test Mode

Settings Tesk Gain | Offset | Phase Input Impedance Clack Power Acquisition
Test Mode
Disahle
® ADC ® Ramp Flashing | Flashing 11 mode i
FRGA

Note:  this mode allows synchronizing the 4 channels of ADC with the FPGA RESET.

The synchronizing procedure can be initiated by checking the Disable button and then
the Apply button : Then check the ADC and Ramp button and then Apply. Then retrun to
normal operation by checking the Disable button and clicking on Apply.

B A flashing bit is generated with one bit at 1 within each ADC and output is following
with ten bit at 0 (1 FF pattern every ten 00 patterns) or after every 11 or 15 zeros
depending on the selection.

Figure 4-35. Flashing Test Mode

Settings Test Gain J Offset | Phase Input Impedance Clock, Pavver Acquisition
Test Mode
Disable
* ADC Ramp ® Flashing  Flashing 11 mode -

Flashing 11 mode
Flashing 12 mode
Flashing 16 mode

FPGA

B FPGA Test (for testing communication between Demo kit and FPGA) : ramp test

EV10AQ190x-DK - User Guide 4-19
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Figure 4-36. FPGA Test Mode

Settings Test Gain [ Offset [ Phase Input Impedance Clock Power Acquisition |
Test Mode
Disable
aDcC O Ramp ® Flashing | Flashing 11 mode |+
® FPGA
Gain / Offset / Phase

Figure 4-37. Gain / Offset / Phase Settings

e2v Evalkit Quad 10 bits

File 7
SE 2V
Stream
Skark Skop | Snap
General
Channel Select | Mone - < «Hide Tab
Status
’ Channel OM | OFF D Channel & @ Channel C @
Channel Ready | Busy o Channsl B @ ChannelD @
Settings Test Gain § Offset [ Phase Input Impedance Clock Power Acquisition
Gain {dE) Phase {ps)
[ write |
| write
00  |[f—— -15,000 H—
8.3 8284 | Concel | -15 14.971
| Cancel |
Inkernal Gain |-—8.3 | | Send | Internal Phase |-15 | | Send |
Offset (LSE)
[ owrite |
[_4&000 _:O:
-40 39,922 | Cancel |
Internal Offset I -40 | | Send |

IChipId:4.1.8 - Device:1.0.0 - FPGA:D.64]

In this window, it is possible to adjust gain, offset and phase of the selected channel via
the "channel select" button on the top left of the user interface.
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A LED shows if the channel is ON (active - green LED) or OFF (not active - red LED)
and if the same channel is ready (ready to receive gain, offset or phase orders - green
LED) or busy (not ready to receive new calibration orders - red LED).

Figure 4-38. Channel Selection

General

Channel Select None v < <Hide Tab

Status
’ Channel ON | OFF L ] Channel &4 @ Channel C @
Channel Ready } Busy @ ChannelB @ ChannelD @
Once a channel has been selected, gain/offset/phase of this channel can be adjusted:
B you first need to enter the desired value for the gain/offset/phase thanks to the cursor;

W if you need to retrieve the old value of the gain/offset/phase click CANCEL;

B then you should WRITE this value to the internal registers by clicking on the WRITE
button,

B if several adjustments are needed (gain AND offset AND phase), then select each
value and then click on the respective WRITE buttons;

B once all adjustments are made via the WRITE buttons, orders to the ADC SPI can be
sent using the SEND button;

W the calibration is successful if the internal gain/offset/phase boxes display the entered
values.

If a new value for the gain/offset/phase has been entered by mistake, it is possible to
retrieve the initial value by pushing the CANCEL button.

Figure 4-39. Cancel Button

Gain (dE)

1.665 : el

Internal Gain | C Send

In the following example, it can be seen that the internal Gain register is set to 0.059 and
that the user wants the phase to be set to -15. In the second picture, the WRITE and
SEND buttons have been pushed and the internal register shows the new entered value
for the phase.
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4.5.3

4-22

Figure 4-40. Gain Write Send Sequence

Gain (dB)
Write

8,300 2 P
8.3 .264 Cancel
Send

Inkernal Gain [-0.65¢5¢

Input Impedance

e2v Evalkit Quad 10 bits

Gain (dB)

8,300 A T .
8,284

Inkernal Gain |-6.2 Send

Figure 4-41. User Interface Demo Kit - Input Impedance Settings

File 7
AT
Stream
Stark Stop | Snap
General
Channel Select  Mone > < <Hide Tab
Skatus
o Channel SN [ OFF L ] Channel & @ Channel © @
Channel Ready | Busy Q Charnel &6 @ channel o @
Settings Test Gain [ Offset | Phase Input Impedance Clock Power Acquisikion

Input impedance Trimmer

|' Wirite

42,31

Carcel

Chipld:4.1.8 - Device:1.0.0 - FPEA:0,64)
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In this window, it is possible to re-adjust the internal input resistor, which should be
matched to 50Q. The procedure is similar to the previous ones:

B select the channel where you need to adjust the input impedance

W check that the channel is ON and READY (green LEDs)

B enter the resistor value

B push the WRITE button to write these values to the internal registers (you can retrieve
the initial value of the impedance by clicking on the CANCEL button)

Figure 4-42. Input Impedance Write Sequence

Input impedance Trimmer Input impedance Trimmer

‘Wirike Wirlke

50,000 T - 42.310

Cancel
Cancal

This function helps to re-adjust the input impedance in case of a slight mismatch due to
temperature variations or process variations.
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4.5.4 CLOCK

4-24

This sheet allows selection between the Internal PLL or external clock.

Figure 4-43. User Interface Demo Kit - Clock Settings

e2v Eval Kit Quad ADC 10 Bits

File 7
LE2V
Skream
Skart | Stop | Snap
Genetal
Channel Select | Mone = <<Hide Tab
Status

Channel O | OFF a Channel & @ Channel ¢ @
Channel Ready | Busy Q Channel B @ Channel 0 @
Settings Test Gain | Offset f Phase Input Impedance Clock Fower Acquisition

Clock selection

® Internal clock (PLL)

1 Fll enable

—PIl

Cutput Freguency | 2000 MHz x |
Cutpuk Strength | 400 mipp [+ |

External clock

t40 | mHa

| epruy | canceL

Chipld:4.1.6 - Device:1.0.1 - FPGA:Missing: 777 Ghz|
o I I—

Note:  because of limitation of ML605 evaluation board (LVDS max 1GHz in speed grade -1).

The capture of Quad 10-bit data is limited to 2 GSps.
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Power

e2v Eyalkit Quad 10 bits

Figure 4-44. User Interface Demo Kit - Power

Software Tools

This sheet allows measurement of the Quad 10-bit power consumption and the internal
junction temperature.

EEX

Setkings Test Gain | Offset [ Phase

Cansumpkian

Voo | 164221 ma

Voo | 192,554 ma

Veod | 1.30249 mé

Fle 7
ATRATE
Skream
General
Channel Select | None - < <Hide Tab
Skatus
0 Channel oM | OFF & Charnel & @ Charnel ¢ @
Channel Ready [ Busy 2 CharnelE @ Charnel 0 @

Input: Impedance

Pawer

6.11245 Wifakt

Clock, Power Acquisition

Temperature

FREEEE

[ChipId:4.1.8 - Device:1.0.0 - FPGA:D. 64
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4.5.6 Acquisition Control

4-26

This sheet controls the acquisition modes of the Quad 10-bit.

Figure 4-45. User Interface Demo Kit - Acquisition Control

eV Eyalkit Quad 10 bits

B[i=1E

[Dakas Saving

[] sampled signal

Display Graph

Save to Excel file :

Settings Test Gain J Offset [ Phase

Resolution in bits
Sample Format | Single10 |«

hb Harmanics | 10 :
FFT Windaow | 7 Term B-Harris |+

Analag Input Frequency (MHz) | 800,000 :

|:| FFT Speckrumn

File 7
L2V

Skream

General

Channel Select | Mone b < <Hide Tab

Status

Channel OM | OFF " ] Channel & @ Channel ¢ @
Channel Ready | Busy Q Channel & @ Channel 0 @

Input Impedance

Sampling Mbr [4006] |5
Coding | Binarw - Payload Size in bytes | 2048

FFT unit d& -
Peak width 11 5

[] Bvpass Interlacing (ADC mode 1 or 2 channels only)

[] FFT Parameters [ INL Coefficients

Clock, Power Acquisition

s

I

® Sampled signal ® FFT Spectrum X FFT Parameters ® TN Coefficients

Overrange

s | ) anc | L
ARPLY CAMCEL

[ChipIdi4. 1.5 - Device! 1.0.0 - FPGAD, 64|
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Sampling Nbr:

Number of samples in acquisition
Must be a 2n
For FFT N=4X2n (n=number bit of ADC).
For INL N=16X2n (n=number bit of ADC)

Example for 10-bit ADC FFT must be computed with 4096 points and INL with
16384 points

Nb Harmonics:

Number of Harmonics considered for THD and SNR calculation (Default value is 10
harmonics).

FFT window:

When the analog input signal and the sampling clock are not coherent signals, a FFT
windows has to be applied to obtain a correct result.

Analog Input Frequency:

For use when the analog input is not the highest amplitude. Normally the systems takes
the highest harmonic as H1.

Bypass Interlacing

This can be used in 1 or 2 channel modes for viewing the non-interlaced data.

Peak width:

When FFT windows is applied the Harmonic signal is composed of several points
(Default value is 11).

Figure 4-46. FFT Window Configuration

FFT Window | 7 Term B-Harris Peakwidth (11 =

Mone I
n.00 5

Analog Input s, )

Data can be saved in Excel file

Figure 4-47. Save Data Configuration
Datas Saving

R Save ko Excel file :

¥ Sampled signal ® FFT Spectrum X FFT Parameters *® InL Coefficients
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Select directory

Figure 4-48. Directory Selection

Save to Excel File

Enreqistrer dans : ]'_} Evalkitluadtdc10Eis LI 4 I'ff( EE-

. !:'|_=‘|amd64
tj} ii.:jBin
Mes documents (75356
recents Ef'_“]ImagEFDrmats
@ iif'_"‘]XmI
- (B ] stability1
Bureau %@Jstabilitﬂ
B ] stahility

5

Mes documents

Poste de travail

Favaoris iéseau Mam du fichier : ||

j Enregistrer |
Type: | Excel files s | Annuler

Note: A manual operation is needed to name and save the file.

45.7 Acquisition The stream function can be used to start an acquisition
B Snap: for single acquisition

W Start for continuous acquisition, (stop acquisition with the stop button)

Figure 4-49. User Interface Demo Kit - Stream Function
eV Eyalkit Quad B bits

File ?

eV

Stream

Skark [ Stop. | Snap

When an acquisition is launched several window results appear:
CH_A => ADC channel A
CH_B => ADC channel B
CH_C => ADC channel C
CH_D => ADC channel D
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Figure 4-50. Sample Signal: Example of Signal in Simultaneous Channel

> Sampled Signal

Plats

04 [ [ [ [ 1 i
a 1000 2000 3000 4000 &000 7000

Paink _&_J_‘Jﬁﬂ iﬂﬂ (Cursar 8,00 527,00 ;‘I"_iﬂ_@_'j
Lsb By

Figure 4-51. INL Curve Example

Integral Mon Linearity
Flots

[CH_A] : MinCd=-5.00E-1 ; MaxCd=5.12E+2 ; RM5=2.09E +2 ; GE=-
5.00E-1 ; Yolf=3.84E+2
ICH B1:™MinCd=-1.89E+0 ; MaxCd=2.13E+0 ; RMS=T.22E-1 ; GE=-

3.9=
e Fio b

[CH_A]
CH_B]
CH_C]

A b CH_D]

1.0=

0.0

=1.0=

=3.0=

-4.1 :I | ] i ] ] ] i
o 100 200 300 400 FO0 B00 900

Code Eﬁfﬂ "HE” Cursor 25500 (256.50 ‘_ﬂ-vjﬂ‘jl ®
Lsb &imy
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Figure 4-52. FFT Spectrum Example

I FET
Plots

[CH_A]
[CH_E]
[CH_C]
[CH_D]

s0,0  100,0 1S0,0 200,0 250,0 300,0 3SO,0  400,0 4500  499,%
MHz RN L . S Cursor 0,00 sz blEE @ ®
do By

Figure 4-53. FFT Parameters Example

> FFT parameters

'-;.“ [“H_E] THD (dBc)  THD (dBFS)
Frequency (Mhz) dB 51,77 -52,95
Ao 0,000000 3,00 SINAD (dBc)  SIMAD (dBFS)
H1 104,330463 -1,18 48,70 40,97
Hz 209,960937 -56,57 SFDR Frequency (Hz)
s mie s fmssson
il ]
he 474.375536 3,26 SFDR {dBc)  SFDR (dBFS)
He 370,361328 -85,15 -55,19  -56,37
H7 #65, 014645 72,53 SMR. (dBcy  SMR (dBFS)
Ha 160,034180 -77,28 51,84 53,02
H3 54,931841 -5e,98 EMOE EMOB_FS
H10 S0,045328 -70,28 781 8,01
SFSR (dBc)
-1,18
FloorMoise{dB)
-85,93
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Figure 4-54. Plot Selection

I Sample | Signal

Software Tools

Plot selection: one channel or several channels can be plotted for easier reading.

[EEIR) & sampled signal

Flots

750

350~

3007 i 1 i
1533 1600 1650 1700

Point a8 ﬂm{

T

R

[SH_A, CH_EB, CH_C, CH_D]

L

- (MR AL

" | | " ! i
1750 1800 1850 1900 1950 2007

a0 | EE e ® Poiric

Cursor 8,00

| '
1720 1727

00 cplEEE- @

g ! L ! ! ! |
1640 1650 1680 1680 1700 1710

A PEILE]
s il

Cursor 8,00

[CH_A, CH_E, CH_C, CH_D]

Figure 4-55. Zoom Selection: Several Kinds of Zoom can be chosen

EV10AQ190x-DK - User Guide

Figure 4-56. Lock Selection

I Sampled Signal

Plats

[CH_&]
[cH_E]
[CH_C]
[CH_D]

IDIDD lDIS4
Point ME’E‘ ;Hﬂ‘ Cursor - 862,00 128.00 ﬂﬂii‘ ®
Lsb e

| | | I | | | I |
550 600 650 700 750 800 850 900 950
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Figure 4-57. Cursor Selection: and Move Cursor on Channel

= Sampled Signal

] |
700 750
Curs

I |
1000 1034

12:.22 ®

| ]
800 850

of 662,00

Figure 4-58. FFF Selection

HET

FFT parameters: this channel selection has to be used to see FFT parameters of sev-
eral channels

Selection 0 => ADC Channel A Selection 1
Selection 2 => ADC Channel C Selection 3

=> ADC Channel B
=> ADC Channel D

parameters 2 FFT parameters E
[CH_E] THD (dBc)  THD (dBFS) 72 icHa THD (dBc)  THD (dBFS)

[Frequency (Whe) | | 3319 13543 |Frequency Mhz)  |d8 - | -5211  -56.24
HO 0,000000 [ SINAD (dBc) SINAD (dBFS) HO |0.000000 l2.92 SINAD (dBc) SINAD (dBFS)
H1 [101.074219 48.52  50.76 H |409,912109 41z 4628  50.41
Hz |201.904297 SFDR Frequency (H2) H2 |179.931641 | 6253 SFDR Frequency (Ha)
H3 |302.978516 302.9785 160 H3 |229.980469 [64%  [170.031641M
H4 404.052734 g H4 _36U.107422 k-6‘1.06
HS 494673047 RO, STRIER) Hs  50.048528 Fes.zo [l RS BeCRRTIcTED)
H6 |394.042969 -55.24  -57.48 H6 |459.960937 -74.45 -5840  -62.53
HP_|292.968750 SHR (dBc)  SMR (dBFS) H7 1190.126%59 7128 SMR({dBc)  SNR (dBFS)
H8 1190.917969 50.33 52.57 H8 |280.029297 64,92 47.60 51.72
H3 91064453 ENOB ENOB_FS Ho 1310.058554 72,23 ENOB ENOB_FS
H10 10,253906 H10 100,097656 |-76.72

0 2 E 8.14 - - ! z 8.08
H11 111816406 LA HII  491.943359 -77.08 30
M2 |211.914062 TR () Hiz  |79.833984 ET s
HI3 [312.988281 224 HIZ  |330.078125 7630  ~H12
" FloorNoise{d8) 1| Floorioise(dE)
-83.32 -82.74
i L
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FFT Processing:
For future calculations, we define:

N
. . 2
Sig = Signal power level = Z“"spectrumi
0
setup.PeakWidth

Ho = Power of the continuous component = z spectrumi2
0
setup.PeakWidth
H1 = Power of the fundamental = Z spectrumi2

i
setup.cal..Nbr of Harmonics ""setup.PeakWidth
. , 2
Hi = Power of the harmonics = > > spectrum;,

Harmonics i

with: setup_PeakWidth = 1 = width of one spur given in number of points;
setup_cal_NbrOfHarmonics = 5 or 10 = number of harmonics used for the spectral cal-
culations

PmaxSpur = Power of the highest spur excluding the continuous component and the
fundamental

setup.PeakWidth

= X

j

2
spectrum,

SFSRyg. = H1gg

Average Noise, . = Sig — HO — H1 N = number of points

Nsig =Nho —Nh1

H1i
THD g, = 10109 17

H1
SNRgge = 10109 se—ro—r7 —mi
Harmonic
_ rms
SFDR g, = 20log fundamental

Sig — HO — Average Noisezrms
Sig - HO - H1

SINAD 45, = 10 log

SINAD 45 - 10 log 1.5
6.02
THD4grg = THD yge + SFSR g,

ENOB =

SNRygFs = SNRyp. ~ SFSRyp.
SFDRygrg = SFDRyg, + SFSRyg,
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4.5.8 Demo Kit

Configuration File

4-34

(-SNRygrg/10)  (THDgrg,/10
SINADggg = -10 log(10 +10

SINAD 4ggg — 10 log 1.5
6.02

ENOB ygrs =

The parameters with the _FS prefix correspond to the same parameter but in dBFS

(from full scale).

It is possible to save the context of the Demo Kit (saving of all settings and

configuration).

This context can be saved for later use, so that saved settings can be reloaded.
File DK BDC QUAD10bit Conf.ctx

Figure 4-59. Example of Context of the Demo Kit

B Quad10_bit - Bloc-notes

Fichier Edition Format  Affichage  *¢

# {05D8C254 -F2595-4dfb-9001-0%5B004 04 GF4
# Genapi persistence file (wersion 1.1.00
# DevicemodeTWame=Ev10a3190 ceviceversion=1.0.0

RFGeENCTRFreguency G5001220, 703130007
SetuUpFFTURTE de

Peakwidth 11

MBHarmanics 10

realcTockFreguency 200

Setupwindow SevenTermBHarris

RFGENINFrequency 00
OUtputFregquency F_2000
outputstrength  sS_0

AdcMmodechanne TMumber 0
MOTH 0

Bandwidth Momina’l
standby Nostandhy

Out putMode ]
AdcModeonechanneT A
Decimation 0
SimuTtaneoussampling A
AdcModeTwoChannels Aandc
CLERANGE 0
TestModeactivation 0
Channelselection Mone

Externaloffset  -40
ExternalGain —-8.3000000000000007
ExternalPhase -15
InputImpedance &0

Warning: for each channel A B C D don't forget to push the SEND button to per-

form this setting on each sheet (Setting, Gain/Offset/Phase, INL...).
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Software Tools

It is also possible to save the data of your acquisition (saving of all data samples and
FFT result). This data is stored into an Excel file with different sheet:

W Sample signal: Data of Quad 10-bit ADC with channel A B C D in this order in
columns

B INL curve of channel A B C D in this order in columns
B FTT parameters (SFDR, THD, SNR, SINAD, EBOB) of each Channel AB C D in line
B Harmonic level of each channel A B C D in columns

B FFT Module and FFT frequency of each Channel A B C D in columns
File: DK BDC QUAD10bit DATA.xIs

Figure 4-60. Example of Excel File

Column A: corresponds to channel A
Column B: corresponds to channel B
Column C: corresponds to channel C
Column D: corresponds to channel D

E4 Microsoft Excel - DK BDC Quad 10bit DATA. xls

Eichier Edition  Affichage Insertion Format Outils Données Fenétre 7

DERE SRY sRed R ABEHUHN BB -7,

e cw-67s EE=EE B Exm NS EE DA
g a Favoris ~ | Aller &~ | 5 Classeurl T

6 Agilent VA | B > &

E F G H d K I =

104 06 520

48 508 520

9 35 506 520
10 71 504 521
11 150 506 520
12 |0 262 506 520
13 |0 400 508 520
14 |0 547 505 520
15 |0 691 405 520
16 |0 817 &06 520
17 |0/913 506 521
18 |0/ 974 506 520
19 |0 986 506 521
20 /0951 506 521
210874 505 521
22 0782 505 520
23 0622 505 520
24 10472 505 521
25 0330 507 520
26 0203 505 520
0106 506 520

0 47 505 521
290 36 505 520
0 69 506 521

0 147 505 520

200 R, BNE S0
W] 4 » | M} SampledSignal {THL / FFT_Parameters £ Harmanics_IM 4 FFTModule ] « |
Prét ML

Warning: before using, your PC needs to be configured. The decimal separator
must be a dot "." instead of comma "," like in French.

Use a control Regional Setting to check if decimal separator is configured with a
dot ".".
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4.5.10 Regional and Use a control Regional Setting to check if decimal separator is configured with a dot ".".
Language Options

Figure 4-61. Regional and Language Options

Formats |Lm3tian | Keyboards and Languages I Administrative

To change the way your computer displays numbers, currencies, dates, and
time, select an entry from the format list,

Current format:

French (France)

Examples of how data is displayed using this format:

Murmnber: 123 455 785,00
Currency: 123456 789,00 €
Tirne: 15:08:25

Short date:  06/08/2010

Long date:  wvendredi 6 acdt 2010

Custornize this format...

For additional formats, keyboards, and tools, go to the Microsoft website,

oK ] [ Cancel
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Selection: Customize this format.

Figure 4-62. Customize Regional Option

Sheet Numbers

The decimal separator must be configured with a dot "."

| Customize

Numbers | currency | Time | Date |

Example
Positive: 123 456 789,00

Decimal symbol:

Mo, of digits after decimal:
Digit grouping symbaol:
Digit grouping:

Negative sign symbol:
Negative number format:
Display leading zeros:

List separator:
Measurement systermn:
Standard digits:

Use native digits:

numbers, currency, time, and date.

-123 456 789,00

(123456 789

|12

07

r

’Metric

| 0123456789

’Never

Click Reset to restore the system default settings for

Software Tools

4-37

1067BX-BDC-12/11



Software Tools

4-38 EV10AQ190x-DK - User Guide

1067BX-BDC-12/11

e2v semiconductors SAS 2011



Section 5
FPGA CODE

The FPGA code has been designed to be used with ML605 Xilinx Virtex 6 evaluation
board.

Figure 5-1. ML605 Xilinx® VIRTEX® 6 Evaluation Board

r ‘ﬂ' o " ‘ﬂ inpERE AEE

Warning:
Please configure your ML605 evaluation board with correct Switch configuration.

5.1 Software XILINX configuration: VIRTEX-6 FPGA ML605 Evaluation Kit
Configuration Xilinx ISE Design Suite version 12 or upper with IMPACT software

5.2 FPGA Binary File A binary file is provided with the Demo Kit
B CDROM\FPGA Bin\quad10_demo_v1.1.bit

— Configuration PLL at 2 GHz with data rate into FPGA at 1Gbps
Note:  because of limitation of ML605 evaluation board (LVDS max 1Gb/s in speed grade -1)

The capture of Quad 10-bit data in requires Fclock lower than 2 GHz.
Two Binaries are provided for IMPACT software

B CDROM\FPGA Bin\prog_q10.ipf (configuration of iMPACT)

B CDROM\FPGA Bin\prog_DKQ10_V1.1.mcs (PROM file)
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5.3 FPGA Connect the USB Mini cable on USB JTAG connector J22
Programming Change the Configuration Mode Switch and System ACE Address

Figure 5-2. Configuration Mode Switch of ML 605 Board

J

Flooo, [ sF=mse

Launch the iIMPACT of ISE suite and load the CDROM\FPGA bin\bin\prog_q10.ipf
Figure 5-3. Loading of DKQUAD10bit.ipf file

£. ISE iIMPACT - [Boundary Scan]

(@ e Edt View Operstons OMPIDN Dsbyg  Window Help -8 x
D2H # 1B X:s :'.::=- MmN

IMPACT Flows P el

# ‘e Boundary Scan - _—

B9 Slaveserial
29 Direct SPI

Right click device to selsct operations

[2] SystemacE
|&] Creats PROM File (PROM File Formatter)

XCCACE w240t
bypass quadiil_demo¥W11.bit

TDO.

iMPACT Processes 08 X
wvailable Operations are:

-

= verify

wp Erase

= Blank Check

=P Readback

= Get Device Checksum

=) Read Device Status

[ \-E PROM File Formatter: BP1 Flash Single FPGA ‘-} Boundary Scan

Warnings

~“0& x
[ WARNING: iMPACT:923 - Can not find cable, check cable setup !

< >

Console Errors Warnings

Configuration | | Platform Cable USE | 6 MHz usb-hs
Note:  ensure that program into PROM is correctly programmed.

Don't forget to program the CDROM\FPGA Bin\progQ10_V1.1.mcs file into PROM.
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Figure 5-4. Programming the File PROM\DKQUAD10bit.mcs

£ Device Programming Properties - Device 2 Programming Properties

After programmming

£ 1l Y

Categary |
[=+-Boundary-Scan
- Device 1 { ACECF xocace ) Property Mame alue
Device 2 { FPaA xobvlx240t ) eriFy
Erase Before Programming
Assert Cable IMIT during programming |

Flash... |aut0matically load FPGA, with Flash conte

If | >

J [ Cancel

Figure 5-5. Program Succeeded

¥ ISE iMPACT - [Boundary Scan]

% Fle Edt View Operations Output Debug Window Help
DPH EBXx202X &2 =0,

MPACT Flows «08 x
@ ‘aal Boundary Scan

oa SlaveSerial

29 Direct SPI

(] SystemaCE

[2] create PROM File (PROM File Formatter)

Right click device to select operations

bypass quedl0_demo_¥1.1%it

TDO,

MPACT Processes
Availsble Operstions are:
=% Program

= Yerify

=b Erase

= Blank Check

= Readback

=b Get Device Checksum
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54

VHDL CODE

A documentation of VHDL architecture is provided with the Demo Kit.

See CDROM\Documentation\FPGA Code\

DK_QUAD10_bits_FPGA_Design_Document_v1.pdf

Figure 5-6. VHDL Top level simplified block diagram
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Demo kit Hardware Configuration

Section 6

Demo kit Hardware Configuration

The Demo Kit could be hardware configured by changing manually some capacitor or
resistance.

This chapter describes all user settable hardware configurations.

6.1 Channel D

The Channel D could be used in DC configuration mode by replacing C126 and C127 by
a 0Q resistor.

Figure 6-1. Channel D Schematic
Channel D

?“-I"Nrﬂ'de'ﬁrte SMa-bord -de-car te

A e
5 G
13

o 7

e T
s
SHA-bard-de-carte A ~de-
128 ?}éi.z_linrd de-car te
ci2z

) %

6.2 Clock Selection

EV10AQ190x-DK - User Guide

The ADC clock is generated by a PLL, but an external clock can be used (for frequency
different than PLL). The selection between the two clocks is done manually with a
resistor.

Remove R15 and R37 resistors and solder R36 and R50 with a 0Q.

Note:  The VHDL code supplied permits operation at 2 GHz. A re-compilation with different tim-
ing constraints will be required for other frequencies.

6-1
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Demo kit Hardware Configuration

Figure 6-2. ADC Clock Selection Schematic
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Figure 6-3. Implantation of R15, R37, R36 and R50 Resistors

S——=

M7
TOP VIEW
o -
— - ~
wle| gzl | Pa L
ez 5| |2 l'I| \ T
; .:=_| LE\ &
= RS I-_x’.’ls'ﬁ§ | | -___-|_1
) wE —1||C i)?D —||:|
C184 %E’ Ca3 C178
C40 R&1 RAT7 C147
) [L5 |[L3 [RS8 [

6.3 SPI Signal

6-2

The SPI signal is controlled by the FX2 microcontroller, but it could also be controlled by
FPGA.

The selection between the two clocks is done manually with a resistor.
Note:  e2v doesn't provide the SPI controller FPGA code.

Remove R93, R95, R97, R99 and R101 resistors and solder R94, R96, R98, R100 and
R102 with a 0Q.

EV10AQ190x-DK - User Guide
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Demo kit Hardware Configuration

Figure 6-4. SPI Schematic
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Demo kit Hardware Configuration

6.4 SYNC Signal
by the FPGA.
The selection between the two clocks is done manually with a resistor.

Note:  e2v doesn't provide the SYNC signal FPGA code.

Remove R105 resistor and solder R106 with a 0Q.

Figure 6-6. SYNC Schematic

SYNC Input
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Figure 6-7. Implantation of R105 and R106 Resistors
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The SYNC signal is controlled by the FX2 microcontroller, but it could also be controlled
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Section 7

Layout Information

Figure 7-1. Top Side Layer 1
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Figure 7-2. Bottom Side Layer 12
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Section 8

Mechanical Dimensions

The Demo Kit board with Quad 10-bit ADC dimension is 139 mm x 76.5 mm x 8 mm.

It is compatible with VITA57 FMC standard.

Figure 8-1. Mechanical Dimensions
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Section 9

Ordering Information

Table 9-1. Ordering Information
Part Number Temperature Comments
EV10AQ190TPY-DK Ambient ROHS compliant
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How to reach us

Home page: www.e2v.com
Sales offices:

Europe Regional sales office
e2v ltd

106 Waterhouse Lane
Chelmsford Essex CM1 2QU
England

Tel: +44 (0)1245 493493

Fax: +44 (0)1245 492492

mailto: enquiries @ e2v.com

e2v sas

16 Burospace

F-91572 Bievres Cedex

France

Tel: +33 (0) 16019 5500

Fax: +33 (0) 16019 5529

mailto: enquiries-fr@e2v.com

e2v Aerospace and defense inc
765 Sycamore Drive

Milpitas

California 95035

USA

Tel: +33 (0) 1 408 737 0992

Fax: +33 (0) 1 408 736 8708

mailto: e2v-us.com

Whilst e2v has taken care to ensure the accuracy of the information contained herein it accepts no responsibility for the consequences of any
use thereof and also reserves the right to change the specification of goods without notice. e2v accepts no liability beyond that set out in its stan-
dard conditions of sale in respect of infringement of third party patents arising from the use of tubes or other devices in accordance with informa-

tion contained herein.

Americas

e2v inc

520 White Plains Road

Suite 450 Tarrytown, NY 10591

USA

Tel: +1 (914) 592 6050 or 1-800-342-5338,
Fax: +1 (914) 592-5148

mailto: enquiries-na@e2v.com

Asia Pacific

e2v ltd

11/F.,

Onfem Tower,

29 Wyndham Street,
Central, Hong Kong
Tel: +852 3679 364 8/9
Fax: +852 3583 1084

mailto: enquiries-ap @ e2v.com

Product Contact:

e2v

Avenue de Rochepleine

BP 123 - 38521 Saint-Egréve Cedex
France

Tel: +33 (0)4 76 58 30 00

Hotline:

mailto: hotline-std@e2v.com
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