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2 Introduction

21 ADX4IP
Teledyne e2v provides the ADX4 IP and a vhdl wrapper to reduce EV12AQ600/605 ADC time interleaving spurious
effects (fc/4-fin, fc/4, fc/4+fin and fc/2-fin) when the ADC is configured in 1 channel mode (4 ADC cores are interleaved).
When the ADC is configured in 2 channels mode, the ADX2 IP must be used to reduce time interleaving spurious effects
(fc/2-fin).

When the ADC is configured in 4 channels mode, all cores are independent and no ADX IP is required. No time
interleaving spur to remove in 4 channels mode.

The ADX4 IP allows to cancel time interleaving gain, phase and DC-offset mismatch effects by real time post processing
treatment without implementing a complex and time-consuming calibration process.

The ADX4 IP must be implemented on a Xilinx Kintex Ultrascale FPGA.

For another FPGA reference, please contact your local FAE or send an email at GRE-HOTLINE-BDC@Teledyne.com.

To learn more on how the ADX IP and time-interleaved ADC error correction work, Teledyne SP Devices provides
technical details in a webinar and a white paper available here: https://www.spdevices.com/technology/interleaving.

rst adx4_wrapper

rx_clk

rx_clk2

bypass

frame % samples

valid samples_overfow

spi_nss_adx

spi_sclk

Spi_mosi [ spi_miso

spi_ncs_adc

spi_ncs_pll

adc_miso_i adc_mosi_o
adc_ss_no
adc_sclk_o
pll_ss _no

Figure 1 — ADX4 IP VHDL wrapper overview.

2.2 Evaluate the ADX4 IP
The EV12AQ600-ADX-EVM demonstration EV12AQ600 ADC
kit is available to start evaluating the ADX4
IP and ADX2 IP. EV12AQ600-ADX-EVM
user guide available here.

thasau.ADx_Ew

To order the demonstration Kkit, please
contact your local FAE or send an email at
GRE-HOTLINE-BDC@Teledyne.com.

ADX4 IP
KINTEX ULTRASCALE FPGA

Figure 2 — EV12AQ600-ADX-EVM Demonstration Kit
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2.3 ADX4 design example
To facilitate the ADX4 IP integration in the application design, a design example is provided with ADX4 IP.
The design example is based on EV12AQ600-ADX-EVM demonstration Kkit.

FPGA
RS Y
f hecki bit error status - \\*
SSO N frames rames checking and clock bit error status
ADC s RXHssLs | _ ESIstream RX with GTH IP ADXA 1P
wrapper
samples
SYNC
SYNCTRIG oy
cL SYNC generator P
JTAG
SPI L
< Data trigger ILA wrapper =
External PLL SPI master |«
LMX2592

UART

Register map »1 UART wrapper

Figure 3 — design example overview

A UART interface (8-bit, 115200) allows to read and write FPGA registers from a python Graphical User Interface
(GUI). A frames layer protocol has been defined to communicate with the register map using UART.

The GUI also allows to display the samples in both time and frequency domain.

Samples are acquired using Vivado Integrated Logic Analyser (ILA) and JTAG.

The register map contains registers to control all FPGA modules of the design example like ESIstream receiver (RX),
SPI Master, SYNC generator and ADX4 |P.

The frames checking module allows to check the ESlIstream decoded frames that contain samples when the ADC is
configured in ramp test mode. If a bit error is detected in one of the frame transmitted between the ADC and the FPGA
then flag is raised, and a LED turns ON (red).

Note: When the ADC is configured in normal mode, after a SYNC the LED always turns ON (red).

Teledyne e2v page 4



AN TELEDYNE €2V | Semiconductors SPS - Signal Processing Solution
Everywhereyoulook® (A1)

3 Hardware
3.1 List of materials

=  EV12AQ600-ADX-EVM board and +12V/5A power supply: User guide

= Xilinx programmer: HW-USB-II-G

= USB to UART FTDI cable: FTDI TTL-232RG-VREG1V8-WE

= SMB100A signal generator

= SMA cable

= Low Pass Filter (LPF) or Band Pass Filter (BPF) to filter harmonics of the signal generator.

3.2 Setup

Connect JTAG cable to
board and HW-USB-II-G

1

Connect power

supply plug to
power-on the board

4

Connect signal generator
to LPF input using SMA

cable and LPF output to ‘ ‘ Connect UART FTDI
board ADC INPUT 0 cable to board and PC

1.8V GPIO Reader

Figure 4 — Hardware setup overview

Note: USB3 connector is not used with the design example and can be left unconnected.
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4 Generate Vivado project

Copy and unzip the latest version of the vhdl design example B - work directory
package in your work directory:
Package ESlIstream_Xilinx_xcku085-flva1517-2-i_adx4_evm_v1

Nom

l Package_ESIstream_Xilinx_xcku85-fival317-2-i_adx4d_evm_v
E Package_ESIstream_Xi flval317-2-i_adx

Open vivado 2019.1 and click on Tools and then on Run TCL

sc”pt"- File  Flow mwmduw Help Q- Quick Access

I Run Tcl Script |
V | V Compile Simulation Libraries...

/

|

¢ Vivade 20191

Download Latest Boards...
Xilinx Tl Store...

Custom Commands 3

Q Language Templates

£} Settings

Browse and select the TCL script, script_64b_dl.tcl, + Runscipt X
located !n: » Look in: vivado_n_evm v tadE, @BXC EEE
\work directory\Package ESIstream_Xilinx_xcku085-

flva1517-2-i_adx4_evm_v1\vivado_rx_evm stc_tb_top Recent Directories

Click OK and the project generates automatically. :Z-mp ClUsers/sbreysse/Deskiop v
It takes few minutes to complete. ' e

File name: script_G40_dl.tcl

Files of type: | Tcl Files (tcl) hd

At the end of the project generation, the — * Vvedo20181 _ o x
project closes. Ele Flow Tools Window Help O QuickAccess
Click on the project in the Recent projects

view to open it. \AVADO' i: XILlew

HLx Editions

Recent Projects

Q U | C k Sta rt vivado_rx_evm_sx;b_d.l..

C:hvwixilinx_ku085_adxd/vivado_n_evm/script_64b_d

Click on Generate Bistream. v PROGRAM AND DEBUG
It takes one hour and a half to generate the I Generate Bitstream
bitstream.

» Open Hardware Manager
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At the end of the project generation the Project Manager should look as shown below:

PROJECT MANAGER -vivado_rx_evm_64b_dl

Sources  x Properties ? 00

a = = + B &
v [ Design Sources (1)

~ @ & rx_esistream_top(ril) (n_esistream_top.vhd) (14)

» TFEi_pll_sys : clk_wiz_0
® sysreset_1: sysreset(rl) (sysresetvhd)
> @ risingedge_array_1 : risingedge_array(rtl) (rising

> @ f_synchronizer_array_1 : fi_synchronizer_array(ril
» @ risingedge_array_2 : risingedge_array(il) (risin
~ @ gen_esistream_hdl.n_esistream_inst  ni_esistream_\

> @ i_m_esistream : n_esistream(ril} (n_esisiream.

> @ i_n_xour_wrapper : m_xcvr_wrapper(r) (rc

> @ adxd_wrapper_1: adxd_wrapperiril) | A
> @ ila_data_wrapper_1:ila_data_wrapper(ril) (ila_data_wr|
> @ tx_frame_checking_1 : terx_frame_checking(ril) (b fr

> @ sync_generator_1: sync_generator(ril) (syn eratar.

® odelaye3_wrapper_1 : odelaye3_wrapper(ril) (odelaye?

@ spi_dual_master_1 spi_dual_master(ril) (spi_dual_m
> @ uart_wrapper_1: uart_wrapper(ril

(uart_s

apper.vhd) (3
> @ register_map_1 : register_map(ril) (register_map.vhd) (
» [ Constraints (1)

» [ Simulation Sources (2)

» Utility Sources

Hierarchy

IP Sources  Libraries  Compile Order

Project Summary

Overview | Dashboard

Settings  Edit

Project name: vivado_n¢_evm_B4b_d
Project location:

Product family: Kintex UltraScale

Project part: xcku085-iva1517-2-

Top module name: n_esistream_top

Target language: VYHDL

Simulator language: Mixed

Synthesis

Status: +/ Complete

Messages: 908 warnings

Active run: synth_1

Part ¥ckuD85-fiva1517-2-
Strategy: Vivado Synthesis Defaults
Report Strategy: Vivado Synthesis Default Reports
Incremental synthesis: None

DRC Violations

Summary: 30 warnings

© 233 advisories
Implemented DRC Report

Cohvwixilink_ku085_adxdivivado_rx_evmiscript_64b_dl

Implementation

Status:

Messages:

Active run

Part:

Strategy:

Report Strategy:

Incremental implementation:

Timing

Worst Negative Slack (WNS):

Total Negative Slack (TMS).
Number of Failing Endpoints

Total Number of Endpoints:

? X
200X
~
Summary | Route Status | Failed Nets
+/ Complete
33 warnings
impl_1
¥ckuDB85-fiva1517-2-e
Vivado Implementation Defaults
Vivado Implementation Default Reports
None
Setup | Hold | Pulse Width
0.496 ns
Ons
0
263460 b
>
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5 Program the FPGA

Click on Open Hardware Manager

Click on Open target and then on Auto
Connect

Wait...

Right-click on FPGA reference (xcku085)
and then click on Program Device...

Click on Program

v PROGRAM AND DEBUG

15 Generate Bitstream

~ (pen Hardware Manager

Open Target

HARDWARE MANAGER - unconnected

© Mo hardware targetis openl Open target

£ Auto Connect

Hardware

Recent Targets

Fai )

Open Mew Target...

¢ Auto Connect

Connecting to server...

Background

HARDWARE MANAGER - localhostilinx_tcfXiling/00001bd357ch0

o There are no serial IO links. Auto-detectlinks Create links

Hardware ? 00 X
a =z = o
MName Status
~ I localhost (1) Connected ™
v @l xilin}{;tcff}{ilinxf[loﬁmbd35?cb01l Open
b {8 xcku085_0 (2) Programme
2L SysMd Hardware Device Properties...
v IE In-Sys Program Device...
v fs Qu Verify Device...
r [:::ll  Refresh Device

Show Bus Plot...

Hardware Device Prt . .
Add Configuration Memory Device...

Cancel

#  Program Device

Select a bitstream programming file and download it to your hardware device. You can optionally

select a debug probes file that corresponds to the debug cores contained in the bitstream '
programming file.
Bitstream file: script_G64b_dlNvivado_n_evm_G4b_dl.runsfimpl_1/n_esistream_top.| “I‘

Debug probes file: (script_G4b_dlvivado_n_evm_G4b_dlrunsfimpl_1/n_esistream_top. i III

[+] Enable end of startup check

F)
(2]

Teledyne e2v
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Wait end of programming...

’

Program Device *

Programming the device...

1%

At the end of programming, the Hardware Manager should look as shown below:

MANAGER - Ct 1bd357cb01
Hardware ? 00X hw_ila_1
a x = > » H = Waveform - hw_ila_1
Name Status
g a + L
~ I localhost (1 Connected K]
~ [E@ xliny_tefixiling000010d357¢001 | Open S | IAStats: ldle
~ i xcku085_0(2) Programmed | 2
Syshlon (System Monitor ]
a
hw_ila_1 (i Idle
< >
Properties ? 00X
k-

Select

o see properties

Settings - hw_ila_1

e p » H

Core status @)

» > BB e @

Status-hw_ila_1

Idle

Capture status - Window 1 of 1

Window sample 0 0f 2048

Idle

200X

L (I | + ﬂ

> _ [ Trigger Setup-hw_ila_1 > Capture Setup -hw_ila_1 2 _0
Q + D,
[~ Name Operator Radix Value
ila_data_wrapper_1fentr2_end_re == v Bl v R v
v < >

At the end of programming, the board leds state should look as shown below:

Teledyne e2v
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6 GUI

6.1 Open the GUI
Go to package gui directory located in:
\work directory\Package_ESIstream_Xilinx_xcku085-flva1517-2-i_adx4_evm_v1\python\gui\

l work directory Package_ESIstrearn_Xilinx_xckul85-flva1517-2-i_adxd_evm_v1 python gui

Mom

2 e 2aqbl
€ guipy

X:. iladata.csv

E tedv.PNG

Type ecmd in file explorer and press enter to open a cmd window.

l cmd|

Mom

€ ev12aqb00.py
& quipy

1] iladata.csv
B teav.PNG

Type python gui.py COMS5 in the cmd window and press enter to open the GUI.
The COM id can change. Check the device manager to get the right COM id.

& EVI2AQ600 GUIvD.0.0

ADC CLK frequency [MHz] |8400.0 CalSetd —
ADC Channel mode [0,1,2,3,4] |0 OTP Load

ADC CLK mode [0,1,23] |0

ADC mode normal —
FPGA devkit adx-evm =~

R DESER_WIDTH 64-bit —
ILA depth 2048
ILA file name iladata.csv
ADC RSTM

Plot data INTREF ~ —1 |

Program PLL Delete plot PLLCLK — |

ADC config | RST data | FPGA SYNC 4|

SYNC RSTESI FPGA SYNCO — |

ADX4 RST ADXON  —

Teledyne e2v page 10
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6.1 Configure the ADC and activate the ADX4 IP license
In the GUI:
1) Select ADC CLK frequency (6400 MHz, 6250 MHz, 5000 MHz or 4900 MHz).
= For another fabc_cLk, contact support, mailto:GRE-HOTLINE-BDC@Teledyne.com
Click on Program PLL
Click on ADC RSTN
Click on OPT Load
Select the right calibration set according to your input frequency and temperature range.
Click on ADC config
Click on SYNC
Click on ADX4 RST to activate the ADX4 IP

IJdegLer

& EV12A0Q600 GUI vD.0.0 - O e

ADC CLK frequency [MHz] | 6400.0 0 CalSet2 ﬁ
ADC Channel mode [0,1,2,3,4] 0 QTP Load 6
ADC CLK mode[0,1,23] |0

ADC mode normal —
FPGA devkit adx-evm
R DESER_WIDTH 64-bit —
ILA depth 2048
ILA file name iladata.csv
ADCRSTM Plot data | INTREF  — ‘
Program PLL Delete plot ‘ PLLCLK — — ‘
ADC config RST data | FPGA SYNC — ‘
SYNC RSTESI | FPGASYNCO — ‘

ADK4 RSTQ ADXKON —

Teledyne e2v page 11
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6.2 Acquire samples using Vivado ILA hardware manager and the GUI

In vivado hardware manager ILA, click on the play button to launch an acquisition.
Then vivado ILA is waiting for Trigger.

hw_ila_1

Waveform - hw_ila_1

a + > » B B a a i « I« T &

ILA Status: Waiting For Trigger (1024 out of 2048 samples)

Dashboard Options

Settings -hw_ila_1  Status -hw_ila_1 Trigger Setup - hw_ila_1 Capture Setup - hw_ila_1
*» > » H a + o,
A Name Operator Radix Value
Core status [ ] Waiting for Trigger L
ila_data_wrapper_%/cntr2_end_re == ~ B ~ R ~

Capture status - Window 1 of 1

Window sample 1024 of 2048

B

Generate the data trigger in the GUI clicking on RST data:

@& EV1240Q600 GUIv0.0.0 - O X

ADC CLK frequency [MHz] | 6400.0 CalSet2 —
ADC Channel mode [0,1,2,3,4] 0 QTP Load

ADC CLK mode[0,1,23] [0

ADC mode normal —
FPGA devkit adx-evm  —
R DESER_WIDTH 64-bit —
ILA depth 2048
ILA file name iladata.csv
ADC RSTH | Plot data | IMT REF =i ‘
Program PLL Delete plot | PLLCLK —— ‘
ADC config | I RST data I FPGA SYNC — ‘
SYNC | RSTESI | FPGA SYNCO — ‘

ADX4 RST ADKON —

Teledyne e2v page 13
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Samples are acquired in Vivado ILA hardware manager.

hw _ila_1 200X
Waveform - hw_ila_1 ? -0X

gla + e > » B G @ a N« I + ol o

)=

o ILA Status: Idle

2

E Name

=

8 il

[a]

L
L
L
L
L
L
L
L

Settings - hw_ila_1 Status - hw_ila_1 X ? -0 Trigger Setup - hw_ila_1 » Capture Setup - hw_ila_1 2 _0
114 > » . Q + 1).‘
~ | N Operat Rad val
Core status @ dle ame peratar adix alue
ila_data_wrapper_1/cntr2_end_re == v B ¥ R V

Capture status - Window 1 of 1

Window sample 0 of 2048

Idle
v < >
Click on Export ILA Data button:
Select CSV format.
And browse to select the output directory.
hw_ila_1
Waveform - hw_ila_1
a + = » » BB @ a X« Mo o

ILA Status: Idle

Dashboard Options

Export ILA Data

Export ILA waveform data in CSV, VCD or native format. Native format files can
be imported using ‘Import ILA Data’ command from File menu.

p ILACore  hw ila_data 1+

File:

_ev12aq600iivado_rx_ev12aq60x_axilscript_32b_dlfiladata.csv

Capture status - Window 1 of 1
Window sample 0 of 2048

leile:

Teledyne e2v page 14
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Select the output directory:
\work directory\Package_ESIstream_Xilinx_xcku085-flva1517-2-i_adx4_evm_v1\python\gui\

Click on Save and confirm overwrite clicking on OK.
#  Specify File X
Save In: aui v tAadESs BXC EES
—pycache__ Recent Directories
C:lUsers/sbreysse/Deskiop 4
File Preview
Select afile to preview.
File name: iladata.csv
Files oftype: | ILAData Files (ila) ~

Pt

¢ Confirm Overwrite

o The file "C:/Users/sbreysse/Desktopiwork directory/Package_ESlstream_Xilinx_xcku085-
flva1517-2-i_adxd_evm_vlipythoniguifiladata.cev already exists.

OK to overwrite?

Click OK again to Export ILA Data in the csv file iladata.csv and on Yes to confirm overwrite again.
X

#  ExportILA Data
Export ILA waveform data in CSV, VCD or native format. Native format files can be imported using Import ILA Data’ command from File menu. '

ILA Core: | hw_ila_data_1

|-

Format | CSV
File C.Users/sbreysse/Deskiopiwork directory/Package_ESlstream_Xilinx_xcku085-flval 517-2—i_adx4_evm_v1fpylhom‘gui.iiladata.csq
o
[} ort ILA x
Export ILA waveform data in CSV, VCD or native format. Mative format files can be imported using Import ILA Data’ command from File menu. ‘
x

¢ ExportILA Data

OK to overwrite existing file C/lUsers/sbreysse/Deskiop/work directory/Package_ESIstream_

LA Core: | hw_ila_data_ o
Kilink_xckuDS5-fiva1517-2-_aded_evm_viipythoniguiiladata csv?

Format Csv
lta.csv

File Cilsersisbres
)
page 15
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6.3 Display data in the GUI
Click on Plot data.
& EV1ZAQB00 GUI v0.0.0 b %1 Figure 1 — [} ®
ADC CLK frequency [MHz]  |6400.0 CalSet2 | ADX4 1CH mode
ADC Channel mode [0,1,2,3,4] [0 OTP Load | FFT
ADC CLKmode [0,1,23] [0 04
ADC mode nermal — |
FPGA devkit adc-evm  —1 | =301
RX DESER_WIDTH B4-bit  — |
-100 1
ILA depth 2048
ILA file name iladata.csv
ADC RSTN | Plot data INT REF _.| —1501
Program PLL | Delete plot PLLCLIK — | 50000 J o
ADC config | RST data | FPGA SYNC  — |
SYNC | RSTESI | FPGA SYNCO —n| " 40000 +
a
ADx4RST| ADX ON _'l E 30000 -
20000
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
Window sample 0 of 2048 Time le—5
_____ > Idle .
Q)= @
6.4 Configure the ADC in 1ch mode.
The ADX4 IP can be used when the ADC is configured in 1 channel mode.
This is the default configuration when opening the GUI:
= 0inthe field ADC Channel mode: 1ch with signal to acquire on INPUTO
= 0in the field ADC CLK mode: all clocks are interleaved.
& EV1ZAQB00 GUIv0.0.0 O b & EV1ZAQB00 GUI v0.0.0 b
ADC CLK frequency [MHz]  |8400.0 CalSet2 | ADC CLK frequency [MHz] | 6400.0 CalSet2 |
ADC Channel mode [0,1,2,3,4] 10 = OTP Load I ADC Channel mode [0,1,2,3,4] [0 QTP Load |
ADC CLK mode [0,1,23] [0 0: Tch INO ADC CLK mode[0,1,23] [0 -
1: 1ch IN3 i
ADC mode normg 2 zzhmo core ARE, IN3 core C&D ADC mode normg U all clocks are interleaved (default)
3 2ch IN3 core A&, IND core C&D L@/l dod b=l
FPGA devkit adx-ev| 4 dch FPGA devkit adx-ev| 2 clock A=C, clock B=D o i
3 clock A=B=C=D, all clocks are identical, simulatenous sampling
RX DESER_WIDTH 4-bit  — | RX DESER_WIDTH B4-bit  —t |
ILA depth 2048 ILA depth 2048
ILA file name iladata.csv ILA file name iladata.csv
ADC RSTN | Plot data | INT REF _.| ADC RSTN | Plot data | INT REF _.|
Program PLL | Delete plot | PLL CLK _.| Program PLL | Delete plot | PLL CLK _.|
ADC config | RST data | FPGA SYNC — | ADC config | RST data | FPGA SYNC —1 |
SYNC | RsTESl | FPGA SYNCO _.| SYNC | RSTES | FPcasNCO _.|

ADX4 RST

ADKON  — |

ADx4 RSTl

ADXON — |

Teledyne e2v
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Everywhereyoulook® (A.1)

7 Understand the effects of ADC internal calibration and ADX4 IP on ADC performance.
7.1  Setup 1, no filter, fin = 211.000000MHz - overview:

EV12AQ600-
SCRIWIENRO0VZN fin=211MHz ; P=0.00 dBm ADX-EVM with

SGEIRGNEICII Direct connection ADX4 Te2v VHDL
design example

7.2 Setup 1 - ADX ON without OTP LOAD
ADC INL calibration and Gain-Phase-Offset calibration set, CalSet[0:3] depending on input frequency and
temperature, are not loaded.

ADX4 1CH mode
FFT

_50 -

—100 -

—150 -

50000 ~

40000 ~

30000 ~

Samples

20000

0.0 0.2 0.4 0.6 0.8 1.0
Time le—5
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7.3 Setup 1 - ADX BYPASS without OTP LOAD
ADC INL calibration and Gain-Phase-Offset calibration set, CalSet[0:3] depending on input frequency and

temperature, are not loaded.

ADX4 1CH mode

FFT
0
. fadc_cik/4 .
fadc lci/4 -fin | fade_c/4 +fin fadc_cik/2 +fin
=50 \¥ I % \\ |
—100 -
—150
50000 ~
E 40000
£
30000 ~
@
20000
0.0 0.2 0.4 0.6 0.8 1.0
Time le-5
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7.4 Setup 1 - ADX ON with OTP LOAD CalSet2
ADC INL calibration and Gain-Phase-Offset calibration set, CalSet2, is loaded.

ADX4 1CH mode
FFT

-50

=100 A

—150

50000 ~

40000 -

30000 ~

Samples

20000

0.0 0.2 0.4 0.6 0.8 1.0
Time le—5
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7.5 Setup 1- ADX BYPASS with OTP LOAD CalSet2
ADC INL calibration and Gain-Phase-Offset calibration set, CalSet2, is loaded.

ADX4 1CH mode

FFT
° f e
in _ :
fogo aidd -fin (299 °F | /4 +fin [fae ai/2 fin
H2 | . N \
—50 H3 /7 X
'
—100 -
—150
50000 ~
v 40000
ke,
£
30000 ~
&
20000
0.0 0.2 0.4 0.6 0.8 1.0
Time le-5
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7.6  Setup 2, no filter, fin = 511.111111MHz - overview:

fin=511.111111MHz ; P=0.00 dBm EV12AQ600-
ADX-EVM with

R&S SMB100A
signal generator

ADX4 Te2v VHDL
design example

7.7 Setup 2, ADX ON with OTP LOAD
ADC INL calibration and Gain-Phase-Offset calibration set, CalSet2 (fin <800MHz & T~60°C), is loaded.

ADX4 1CH mode
FFT

0 125dB
46.3 dBc

—50 ~ -58.8-dB

=100 -

=150 -

50000 ~

40000 ~

30000 ~

samples

20000 ~

0.0 0.2 0.4 0.6 0.8 1.0
Time le—5
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7.8 Setup 3, LPF, fin =511.111111MHz - overview:

fin=511.111111MHz ; P=0.00 dBm EV12AQ600-

ADX-EVM with
ADX4 Te2v VHDL
design example

R&S SMB100A
signal generator

7.9 Setup 3 - ADX ON withOTP LOAD
ADC INL calibration and Gain-Phase-Offset calibration set, CalSet2 (fin <800MHz & T~60°C), is loaded.

ADX4 1CH mode
FFT

-13.5.dB
67 dBc

_50 .
-80.5 dB

—100 -

—150 -

50000 ~

40000 A

Samples

30000 ~

20000

0.0 0.2 0.4 0.6 0.8 1.0
Time le-5

Conclusion: Hamonics (H2, H3, ...) are generated by SMB100A signal generator.
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