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1. Overview of the ADC1410S, ADC1210S, ADC1010S demo board

1.1 ADC1410S series

Figure below presents the connections to measure ADC1410S.

.GND |POWER SUPPLY

USB OR PARALLEL

SYNTHESIZED

ity LOGIC ANALYZER
GENERATOR o A, —

INPUTSIGNAL | e e [ SRR o T o R - - Output data

. DAV for synchronization

. 2V, Sinewave
. AC

. High-order —> oo LR : . DO (LSB) to D13 (MSB)

PRESENTED CONFIGURATION

. 2Vpp input full scale

. Single Sine wave clock signal
. Input common mode from IC
. Binary ADC output

. SPI Mode

CLOCK SIGNAL
. Ssinewave
. AC

Fig 1. ADC1410S series typical configuration set-up
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1.2 ADC1210S series

Figure below presents the connections to measure ADC1210S.

SYNTHESIZED
SIGNAL
GENERATOR

INPUT SIGNAL
. 2V, Sinewave
. AC

. High-order [ 8
UL

CLOCK SIGNAL
. Ssinewave
. AC

Fig 2. ADC1210S series typical configuration set-up

.GND |POWER SUPPLY

LOGIC ANALYZER

Output data
. DAV for synchronization
. DO (LSB) to D11 (MSB)

PRESENTED CONFIGURATION

. 2Vpp input full scale

. Single Sine wave clock signal
. Input common mode from IC
. Binary ADC output

. SPI Mode
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1.3 ADC1010S series

Figure below presents the connections to measure ADC1010S.

SYNTHESIZED
SIGNAL
GENERATOR

INPUT SIGNAL
. 2V, Sinewave
. AC

. High-order [ 8
UL

CLOCK SIGNAL
. Ssinewave
. AC

Fig 3. ADC1010S series typical configuration set-up

.GND |POWER SUPPLY

LOGIC ANALYZER

Output data
. DAV for synchronization
. DO (LSB) to D9 (MSB)

PRESENTED CONFIGURATION

. 2Vpp input full scale

. Single Sine wave clock signal
. Input common mode from IC
. Binary ADC output

. SPI Mode
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1.4 Power supply

The board is powered with a 3 Vpc and 1.8/3 Vpc power supplies. A power supply regulator is
used to supply all the circuitry on the board.

Table 1.  General power supply

Name Function View

J10 +3V green connector — Power supply 3 Vpc / 250 mA.

J9 +1.8V green connector — Power supply 1.8 Vpc / 100 mA

TP1 AGND test point — Digital ground

TP2 DGND test point — Analog ground

1.5 Input signals (IN, CLK)
The input clock signal can be either a sine-wave or a LVCMOS signal.

To ensure a good evaluation of the device, the input signal and the input clock must be
synchronized together.

Moreover, the input frequency (Fi, MHz) and the clock frequency (Fclk, Msps) should follow

the formula:
Fi M
Fclk - N

where M is an odd number of period and N is the number of samples.

Table 2.  Input signals
Name Function View

J1 IN connector — Analog input signal (50Q2 matching)

J2 CLKP connector — Single ended clock input signal (50Q
matching), with a transformer.

T

J3 CLKN connector — Grounded on that demoboard

1

|
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1.6 Output signals (DO to D13, OTR, DAV)
The digital output signal is available in binary, 2’s complement or gray format.
A Data Valid Output clock (DAV) is provided by the device for the data acquisition.

Table 3. Output signals
Name Function

View

J4 Array connector — ADC digital output(DO to D13), Out of
range signal (OTR) and Data Valid (DAV)

L

1.7 SPI Mode

The ADC1410S can be controlled either by a Serial Peripheral Interface (SPI) or by PIN.

Table 4. SPI Interface
Name Function

View

J9 Array connector — SPI daughter board interface

© IDT 2012. All rights reserved.
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1.8 SPI program

For more details on how to control device with SPI, refer to section 3.3.

© IDT 2012. All rights reserved.
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2. HSDC extension module: acquisition board

The figure 4 shows an overview of the extension module HSDC-EXTMODO01/DB acquisition board:

RED LED FOR POWER

TSVDC
SUPPLY CONNECTION e
. il o

RED LED FOR
+3V3 POWERK

7|

il
(e k' -

SIGNAL
GENERATOR
REFERENCE SIGNAL
. typical 10 MHz

GREEN LED FOR EMBEDDED!
PLL LOCK STATUS
ELCO 112

ELCD 2868-6914

FLASHING RED FOR
FPGA STATUS

USB SPI .
MODULE
RED LED FOR
USB CONNECTION

LVDS DDR I/O CONNECTOR

) ) o . up to 325 MHz 16-bit LVDS DDR
Fig 4. HSDC extension module: acquisition board

+5V POWER SUPPLY
.I=3.2A

JUMPER FOR I/O SuPPLY
. define either 1/0is 1.8 Vor3.3V

CMOS I/O CONNECTOR
. 2 channels up to 200 MHz 16-bit

PRESENTED CONFIGURATION

. acquisition board

. external reference signal

. LVDS DDR 16-bit input stream
. CMOS 2 16-bit channels input

11e1s 3oInd

ABojouyoa] a21A8q palelbalu|

$8148s SOTOTOAY 'S0TZTOAY 'S0T¥TOAV Hels 32In0



Integrated Device Technology Quick start ADC1410S, ADC1210S, ADC1010S series

2.1

2.2

Quick start

The HSDC extension module is intended for acquisition/generation and clock generation
purpose. When connected to an ADC demo-board it is intended as an acquisition system for
digital output bits delivered by ADC, either CMOS (HE14 P1 connector) or LVDS DDR
(SAMTEC QTH_060_02 P2 connector).

The board brief specification is shown below:
e 32 MB memory size for acquisition pattern;
e 2 16-hit channels CMOS up to 200 MHz;
e 16-bhit LVDS DDR input data stream up to 320 MHz;
e On-board or external reference for signal generation.

In this section the specific requirement for the use with ADC1410S demo-board will be
shown.

For more details on the HSDC-EXTMODO01/DB, please visit http://www.idt.com.

HSDC extension module: hardware initialization

Before using the generation board, make sure that you connect the USB cable prior to the
supply.

When USB and power cable are connected, the HSDC-EXTMOD will light 3 red LEDs.
The green LED close to the PLL is only when it is locked (see section 3.3).

The red LED close to FPGA reports normal behavior when flashing ¥4 on, % off. Any other
flashing behavior reports a failure at initialization (see section 3.3).

HSDC extension module: CMOS connector description

The figure 5 shows a brief description of the hardware connection on the HE14 connector.

For proper use of the acquisition board, make sure that resistor R86 (0 Q) is connected while
R84 is removed.

© IDT 2012. All rights reserved.
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Fig 5. HSDC extension module: HE14 CMOS hardware schematic overview
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3. Combo ADC1410S and HSDC extension module

3.1 ADC1410S CMOS outputs

The figure 24 below shows an overview of the whole system ADC1410S+HSDC extension module with CMOS outputs configuration for which
connection is straightforward, together with a supply extension module (release A) for the ADC1410S demo-board:

PRESENTED CONFIGURATION

. Single-ended clock on CLKP
. 2V input full scale

. Binary CMOS outputs

+5V POWER SUPPLY
. 1=3.2A

B
4
|

OIDT®

R fe S o, Sy B2 g7 20 USB SPI
'y . MODULE

»

3
AR |

USB SPI
MODULE

0100073 |
dv92
OIDT:

$ 21N

GENERATOR
REFERENCE SIGNAL : i i s TN ) ° ALy
. €.9g 170MHz ‘ | ! ] TR TY s it e A

SNVE TR

~

+5V POWER SUPPLY
. 1=3.2A

CLOCK
GENERATOR
CLOCK SIGNAL

. e.g 122.88MHz

Fig 6. Evaluation set-up measurement with ADC1410S CMOS and HSDC extension module
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3.2 ADC Software tool

Run the application “SW_ADC_1_r02.exe”. This application will allow:

¢ the user to control features on our high speed ADC through the SPI interface
available on any ADC1410S, ADC1210S and ADC1010S series;

¢ As well as performing any online data acquisition to evaluate the performances of
the ADC1410S, ADC1210S and ADC1010S series.

At start-up, the program will detect any board connected to your system and display
information as can be seen on following window:

LESW_ADC_1 o
@ [ IDT HSDC ADE acquisition software
Stop acaision bafore amy action, Stap asquision befors amy action.
somright 0T 2012
B el DT 4D - Functional Regsters | ADC - Read Registrs | ADC - Load Registers | Tooks | Acquisiion ‘ Info |
spcumsis |
Resohution (D
7 Fin and Fs are: Firedis:  Fscoherent (Hz) Salect windaw bype:
() eoherent (2)Fin 122 35464RE +6 e window [JEnable FFT avera: qing 10 {max, 255 trials)
Sampling rate Fs (mar, 125 Msps) Orencabarat |30 /
iz
*Input frequency Fin (max, 500 MH) L a—
s
9 Rasults e % =
Mumber of samples [ soe Display ADCO
= | ) )
FFT Spectrum ‘ Reorganized Signal | Unreconstructed Signal | Histegram |
Data stream
© Item ADC_ | Unit
o fcgj; ADC Digitized signal
Frequency 5000 | MHe
Ampltude 0533 | deFs
ADC AC parameters
SHR 7003 | dBc
@) SHR. 7L03 | dBFs
4 g ENCB 1131 |bis
Qutput log b SFDR 8536 | dbc
HSDC-EXTMOD Found! -4 SFDR, 86.30 dBFs
Davice ADCIHIS1ZS found: 3 THD 8246 | dbc
HSDC-EXTMOD & ritiszedl . D SHATRIGRES
He -87.070 | déc
H3 86435 | dbc
He -105.316 | déc
HS “86.238 | dbc
H -111.330 | déc
- - " i mmEi ADC Code excursion
1| 20M M M M A Mn 639 |[codes
S TR P Mean 196,15 | codes
RESTORE SETTINGS |

@: “IDT Banner Button” will display your default internet browser to the IDT data
converter home page;

@: “REFRESH? allows you to poll your system for any hardware change. It will reset any
board connected to your system;

®: “QUIT” allows you quit the application;

@: “INITIALIZATION” allow you to initialize the HSDC-EXTMOD board prior to any
acquisition task.

In the example above, the HSDC-EXTMOD has been detected, as well as
ADC1010S125.

At this moment, make sure that 4 LEDs are visible on the HSDC-EXTMOD (2 close to
power plug, 1 for USB and 1 close to FPGA).

The “Info” page gives more details on the current hardware configuration for the HSDC-
EXTMOD board:

© IDT 2012. All rights reserved.
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IDT HSDE ADC acquisition software

HSDC-EXTMED Found!
ADC14105125 found!
HSDC-EXTMED is initialized!

Fig 8. SW_ADC_1_r02: “Info” page

The HSDC-EXTMOD is not yet initialized, so the embedded PLL (LMKO03001 in this
example) is not locked. Initialization is only required for acquisition purpose.

© IDT 2012. All rights reserved.
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3.2.1 ADC SPIprogramming Functional Registers page
The page displays all SPI registers for ADC1410S, ADC1210S and ADC1010S series:

‘ I D I IDT HSDC ADC acquisition software

T
g

HSDC-EXTHOD Found!
ADC14105125 found!
HSDC-EXTMOD is initialized!

Fig 9. SW_ADC_1_r02: “ADC - Functional Registers” page

Perform any settings and then click on the “Send data to device” button to update the
device registers.

© IDT 2012. All rights reserved.
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3.2.2 ADC SPIprogramming Read Registers page

This page can be used to read all registers by clicking on the “Read all registers” button
and will display the result in the table below:

‘ I D I IDT HSDE ADC acquisition software

£
:

[Ofa o]
O 1vDs

HSDC-EXTHOD Found!
ADC14105125 found!
HSDC-EXTMOD is initialized!

Fig 10. SW_ADC_1_r02: “ADC - Read Registers” page

When all registers have been read, it is possible to save the data to a text file. The
settings are saved in a table-like format as shown below:

Table 5. Typical saving on text file
Content of file is shown as table format

Column 1 Column 2

Address Value
05 00
06 01
08 00
10 03
11 00
12 09
13 00
14 00
15 00
16 00
17 00

© IDT 2012. All rights reserved.
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Column 1 Column 2

20 Oe
21 00
22 00

Note that all data are saved in hexadecimal format.

Click on the “Save registers read to file” button to select the file to store data to. Make
sure that you store your file with “.txt” extension, this will allow you to re-use the file on
the “ADC - Load Registers” page.

3.2.3 ADC SPI programming Load Registers page

This page allows downloading configuration data to the device registers:

‘ I D I ] IDT HSDC ADC acquisition software

| A0 Foncton e | 305 e et | 40C Lond Rt | Tl | szt | e

Ciestixt |
é ‘ -
L R —————————.

f

B

3

H 4 3 H H H B 3 " E 8 BB
20 20 3 i 5 B af
oMl M=l e B
sl sl ¢ B H IH I 5
= = 5 g g g gl 3 a
4l 18 N i E
S35 < S 2 = = 2
o - El &
& ¥

& i

o E]

3

2

(& cMos
OLvps

I i

HEDC-EXTMOD found!
Device ADC 14105125 Faund!

2]

Fig 11. SW_ADC_1_r02: “ADC - Load Registers” page

It is not necessary to have a file that has the whole set of registers listed. The only
restriction is regarding the formatting of the file as given in section 3.3.2.

Note: this page can not be used to download data saved during the comparison process.

To download settings onto device registers, follow the procedure below:
e Browse to select your file (button @);
e Click on “Load data” button @.

A message on field ® and a progress bar will inform about the status of the operation
until message “download done!” is seen. The table @ is updated with the current
values downloaded at the fly as can be seen on figure 13.

© IDT 2012. All rights reserved.
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3.2.4 Tools page

This page allows the user to calculate the coherent frequencies values involved of the

acquisition process. It gives an indication where the 6 first harmonics are located in
the Nyquist zone.

Enter your analog and sampling frequencies in field®. Indicate the number of
samples to be acquired®, as well as the fixed parameter for the coherency
calculation (Fs in our example above®). Press “UPDATE GRAPH” to look at the

frequency plan, it gives also the real Fin frequency (Refer to appendix A.1 for more
details on coherency calculation):

R SW_ADC_1 =)
| IDT HSDC ADC acquisition software QuUIT
copyright IDT 2012
Device detected; ADC - Functional Registers | ADC - Read Registers ‘ BDC - Load Registers | Tools | acquisition ‘ Info ‘
ADCI4105128 Sy l
. Coherency calculation
FResolution
14
Sampling rate (Msps) Nuraber of sampla@ Fixed \®
 Sampling rale s (max, 125 Vi) @ et = I S
‘J 12288 Trput Frequency (MHz) OFs
Input fraquency Fin (max. 600 Mkz) ) 5
- :
Humber of samples 2667 analog period will be scquired,
65536
Fs coharant (Hz) | 122 864642E 46
Data stream
@ cmos
OLvDs
Output log
HSDC-EXTMOD Found!
Device ADC14105125 found!
HSDC-EXTMOD is initislized!
]
aom
Frequency fHz)
SAVE SETTINGS == el
RESTORE SETTINGS I
7 T ]
Fig 12. SW_ADC_1_r02: “Tools” page

Note: The level of the harmonics shown does not reproduce the behavior of the ADC;
they are only given as indication for location.

© IDT 2012. All rights reserved.
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3.2.5 Acquisition page

This page will acquire data to evaluate the high dynamic performance of the device:

Fig 13. SW_ADC_1_r02: “Acquisition” page

[ sw_anc_1 =)
m REFRESH I IDT HSDC ADC acquisition software QuIT
copyright DT 2012
Bowndridid ADC - Functional Regiters | ADC - Read Registers | 4DC- Load Regiters | Tools | Acquitiion ‘wn |
sociaosis o |
I Acquisition
7 Fin and Fs are: Ficedis:  Fs coherent (Hz) e ]
(=) caherent C)Fin 122 564642E +6. Mo window [ JEnable FFT averaging 10 (max. 255 trials)
Sampling rate Fs (max. 135 Msps) Bron eaharent o A
l) 12288
Input freuency Fin (ma, 600 MHe) @ e —
s
J Results e % =
Mumber of samples Display ADCO
2 :) [[putosca |
FFT Spectrum |Renvgamzed5\gna\ | unrecorstructed signal | Histogram |

Data stream

& cmos
OLs ®

INITIALIZATION '

Output log
SDC-EXTMQD found!

H
Device ADC14105125 Found!
HSDC-EXTMOD is intialized!

H2 86,998 | dic
H3 8723 | dBe
H4 -105.150 | dBe
HS #6212 | dBic
HE -111,776 | dBe

] ] {ADCCocecsncursion| |
M a0 Hin &35 codes

Frequency (Hz) Max 15554 codes
SAVE SETTINGS

@ | Hean 195,81 | codes
RESTORE snnnssi

Before proceeding to any acquisition, the user needs to do the following entries:

the sampling frequency Fs: 80 Msps in our example (field @);

the input frequency Fin: 175 MHz in our example for both ADC channels (field ®);
the number of samples to be acquired 16384 in our example (field @);

indicate whether itis CMOS or LVDS DDR (field ®);

press the “INITIALIZATION” button @. It will initialized the HSDC-EXTMOD
board:

— FPGA is ready (red LED is flashing ¥ on and % off) ;
— PLL embedded is locked (green LED is on);
indicate whether Fin or Fs are coherent or not (field ®):

— if signals are coherent, selected which Fin or Fs are fixed for the calculation
(see appendix A.1);

— if signals are not coherent, select the window for FFT processing to apply (the
Blackman window gives better results).

press the “ACQUIRE” button ® to display the results from the FFT processing.
The results fields @ will be updated automatically depending on the display
choice using the “Display ...” button (“Display ADCO” or “Display ADC1” or
“Display ADCO & ADC1").

press “STOP” button to stop acquisition;
field ® allows to do FFT averaging over up to 255 trials, suitable for small signal
analysis;

© IDT 2012. All rights reserved.
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o field @ allows to store dynamic results to text file. Click on the check box, enter a
header as a comment and browse to indicate where to store data file. Table 7
shows how data are stored:

Table 6. Dynamic results as stored in a text file
Content of file is shown as table format
Name Fin Fs Vin ENOB SINAD_C SNR_C SNR_FS SFDR_C SFDR_FS THD H2 H3 H4 H5 H6
(MHz) (MHz) (dBFS) - (dBc) (dBc) (dBFS) (dBc) (dBFS) (dBc) (dBc) (dBc) (dBc) (dBc) (dBc)
ADC1410S test
ADCO 5.00 122.88 -0.96 11.28 69.79 69.67 70.75 84.62 85.58 -85.27 -104.62 -100.12  -103.67 -86.57 -112.78

Note that ADCO and ADCL1 refer to the acquisition path on the HSDC-EXTMOD

board. It corresponds respectively to the bottom and top ADC of the ADC1410S,
ADC1210S and ADC1010S series.

Note that while acquisition is running, any other action (ADC SPI programming, quit or
refresh) is not possible. Stop acquisition first before proceeding to any other task.

3.25.1 FFT spectrum
The first graph to be displayed is the FFT spectrum of the digital pattern acquired:

“ESW_ADC_1 E]
m | IDT HSD:C ADC acquisition software QuIt
copyright IDT 2012

Device detected: ADC - Functionsl Registers ‘ ADC - Raad Regiters | ADC - Load Ragisters ‘ Took  Acquisition | Info ‘
ADC1405125 o I
Resalotion Acquisition
i Fin and Fs are: Fixed is: s coherent (Hz) Select windaw type:
(%) coherent ()Fin 122 BEABAZE +E Mo windous [JEnsble FFT averaging .1 10 (max. 255 trisls)
Sampling rate Fs (max. 125 Msps) O coerent o ;
i) 122,88 2 a
\Inpul frequency Fin (max, 500 MHz) DSlDFE tofile  Line Header
Hls
J Rezults file % —
by aff et Display ADCO
eI | )
FFT Spectrum | Reorganized Signal | Unrsconstructed Signal | Histegram |
Data stream
& amos Ttem ADC | Unit
Ovvos ADC Digitized signal
Frequency 5000 | MHe
Amplitude 0,538 | dBFS
ADC AC parameters
R 70.07 | dBe
E 7101 | dBFS
4 8 ENOB 1131 |bits
Output lag § SFOR 65.27 :Bc
HSDC-EXTMOD Found) =4 SFDR 6,21 IBFS
Device ADC14105125 found! & THD: 247 | dbc
HSDC-EXTMOD i Intialized! ) ADC Harmonics
He 56,995 | dbc
H3 98723 | dBe
H4 -105.150 | dBe
HS 6212 | dBe
He -111,776 | dBe
ADC Code excursion
Fin 538 codes
Rl SEIT e Mean 8195.81 | codes
RESTORE SETTINGS I

Fig 14. SW_ADC_1_r02: “Acquisition” page, FFT graph

Press the “Autoscale” button to display the whole content.
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The reorganized signal displays the reconstructed sine wave from coherency calculation
corresponding to 1 period of the input signal:

CESW_ADC_1

copyright IDT 2012

| IDT HSDE ADC acquisition software

Device detected:
ADCI4105125 |
Resolution

14

Sampling rate Fs (max. 125 Msps)

o) 2268

Input Frequency Fin (max, 600 MHz)
i) 5

Number of samples
o |
Data stream

[Ofa o]
O 1vDs

INITIALIZATION '|

Output lng

HSDC-EXTHOD Found!
Device ADC14105125 found!
HSDC-EXTMOD is initialized!

SAYE SETTINGS
RESTORE SETTINGS I

ADC - Functional Registers ‘ ADC - Read Registers | ADC - Load Registers ‘ Tools  Acquisition | Info ‘
Acquisition
Fin and Fs are: Fixedis:  Fs coherent (Hz) Select window type:
(%) coherent (Fin |122 B646HRE 4D e windon [JEnable FFT averaging | 10 {masx, 255 trizls)
() nan coherent CIFs :
[storeto Ale  Lne Header
Results file % =
FFT Spectrum ~ Reorganized Signal | Unreconstructed Signal | Histogram |
Item ADC | Unit
16000 - ADC Digitized signal
Frequency 5.000 | MHz
1a000] Arnplituds 0938 | dBFS
ADC AC parameters
e E 7007 | dec
E 7101 | dBFS
— SINAD 6983 | dBc
. ENGB 1131 | hits
3 SFOR. 8527 | dbe
B SFOR. 86,21 dBFS
= THD 82,47 | dBc
ADC Harmonics
H2 66,998 | dBic
H3 96,723 | dBc
He -105,150 | dEic
HS 86,212 | dBc
He -111,776 | dec
I I ! I ! ! | ADC Code excursion
10000 20000 30000 40000 SODOD  GOOOD  70OOO Hin 838 codes
Code Max 15554 | codes
R o Mean 819581 | codes

Fig 15. SW_ADC_1_r02:

“Acquisit

ion” page, reorganized signal graph

Press the “Autoscale” button to display the whole content.
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3.253

Unreconstructed signal

Quick start

The unreconstructed signal displays the unreconstructed sine wave corresponding to the

whole number of period being acquired following the coherency rule:

‘ I D I IDT HSDEC ADC acquisition software

T
g

Fig 16. SW_ADC_1_r02: “Acquisition” page, unreconstructed signal graph

Press the “Autoscale” button to display the whole content.

Use the zoom tool to observe in more details all the captured data.
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Histogram
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The histogram graph shows the distribution of output codes. This graph shows which
code is present and if there is any missing code in the conversion range:

“ESW_ADC_1 g
| IDT HSDC ADC acquisition software
copyright IDT 2012

Device detected:
ADCI4105125 I
Resolution

14

Sampling rate Fs (max. 125 Msps)
o) 2268

Input Fraquency Fin (max, 600 MHz)
1) 5

Number of samples
o |
Data stream

[Ofa o]
O 1vDs

INITIALIZATION '|

Output lng

HSDC-EXTHOD Found!
Device ADC14105125 found!
HSDC-EXTMOD is initialized!

SAYE SETTINGS
RESTORE SETTINGS l

ADC - Functional Registers ‘ ADC - Read Registers | ADC - Load Registers ‘ Tools

Acquisition
Fin and Fs are: Fixed is:
(®) coherent ®Fin

() non coherent OFs

[storeto Ale  Lne Header

Results fle %

ACQUIRE

FFT Spectrum | Reorganized Signal | Unreconstructed Signal | Histogram |

Gceurence

4000

Fs coherent (Hz)
122 BR4E42E +6

Display ADCO

Code

Select window bype:

Mo windaw

T T ) i
6000 £00D 10000 12000 14000 16000 18000

Acquisition

[[JEnable FFT averaging

Info |

10 {ma. 255 trials)

=

Item ADC | Unit
ADC Digitized signal
Frequency 5000 | MHz
Amplitude 0,538 | dBFS
ADC AC parameters
R 70.07 | dBe
E 7101 | dBFS
SINAD 69,83 | dBe
ENCE 1131 |bits
SFDR. 8527 | die
SFDR. 86,21 | dBFS
THD 5247 | dBe
ADC Harmonics
He 56,995 | dbc
H3 98723 | dBe
Hi -105.150 | dBc
HS 86,212 | dBc
He -111,776 | dBc
ADC Code excursion
Fin 33 codes
Max 15554 | codes
Mean §195.81 | codes

HEw

Press the “Autoscale” button to display the whole content.

The table shows the range of output codes.

Fig 17. SW_ADC_1_r02: “Acquisition” page, code histogram graph
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3.2.6 Info page
This page will give practical information related to software and hardware settings:

‘ I D I IDT HSDC ADC acquisition software

FET
s

& cmos
OLs

HEDC-EXTMOD found!
D
HSDC-EXTMOD is intialized!

Fig 18. SW_ADC_1_r02: “Info” page

The information visible on this page are:
¢ board serial number @;
o HSDC software release number @;
e HSDC-EXTMOD dll version ®;
o HSDC-EXTMOD vhdl version @;
o HSDC-EXTMOD supply status ®;
e HSDC-EXTMOD clock capability and status version ®;
¢ HSDC-EXTMOD memory capability @.
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4. Appendix A.l: coherency calculation

The coherency relies on the fact that clock and analog input signal are synchronized
and the first and last samples being captured are adjoining samples: it ensures a
continuous digitized time process for the FFT processing.

To achieve this, one has to follow the equation:

F M
where M is an odd integer F = W equal to the number of periods being
acquired and N the s number of samples acquired.

With Fin, Fs and N known, M has to be chosen such that it follows the equation
above. To do this iterative calculation, one has to decide whether Fin or Fs is fixed.

To illustrate this process, let's consider our current example with Fin =5 MHz, Fs =
122.88Msps and N = 65536 samples acquired:

¢ if Fin is fixed, this leads to M = 2667 periods of input signal to be acquired and a real
sampling frequency to be Fs = 122.864642 MHz;

e If Fsis fixed, this leads to M = 2667 periods of input signal to be acquired and a real
input frequency to be Fin = 5.000625 MHz.

Those values needs to be programmed in the signal generator and clock generator
before capture is done, otherwise the FFT calculation will lead to a non-coherent
result as shown below:

LESW_ADC_1 =)
" I DT | IDT HSDC ADC acquisition software
== Stop befors any action Stop acquisition before sny action.
Device detected: ADC - Functional Registers | ADC - Read Registers | ADC - Compare Reghlers | ADC - Losd Regiters | Tools | Acquisiion ‘ o |
ADCIALID080 T I
—— Acquisition
Fin and Fs aret Fixed st Fin coherent (He) Select windaw type:
1 () coherent JFin P95 11PE+ Mo windaw [ JEnable FFT aweraging © 10 (maw. 255 bisls)
“Szmplwng rate Fs (max. 80 Msps) {53 nan coherent ot J
M
“1:::1 Frequency Fin (max. 600 MHz) Clstorsto e Line Header
" Input frequency Fin2 (mas, 500 M) Resuls i % =
0B
Mumber of samples _ Display ADCO N I
M FFT Spectrum ‘ Reorgarized Signal | Unreconstructed Signal | Histogram |
Data stream
Item ADCO ADC1 Unit
88&5 ADC Digitized signal
Frequency 14995 | 14995 | Mz
Ampliude 4677 |-91.238 | doFs
ADC AC
ShR 3577|2779 | doc
ShR 5109|6345 | dors
. SINAD 3577|2779 | doc
d 8 ENOB 623 -4.91 bits
utput lag ‘g SFDR -32.18 -9.67 dBc
HEDC-EXTMOD Found! é » SFDR -27.50 81.57 dBFS
Device ADC1412D050 foundl £ THD -29.91  |-3.85 dbe
HSDC-EXTMOD is initialized! _ ADC
Hz2 -80.815 | -111.452 | dBc
H3 -82.456 | -114.940  dBc
H4 -71.916 | -108.068  dBc
HS 74711 -112.127 | dBc
He -70.067 | -118.611 | dBc
ADC Code excursion
Min 963 8190 codes
Max 15418 g200 codes
Mean 8190.38 | 8194.41 | codes
RESTORE snnm:sl thomas

Fig 19. SW_ADC_1_r02: “Acquisition” page, non-coherent capture example

The numbers given for SNR, SFDR are completely wrong if coherency is not respected.
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5. Notes

For more information or sales office addresses, please visit: http://www.idt.com.
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