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DACCLK ~8dBm output
power for all Frequencies.

usec o P —— [T
Set to VDDIO — 2

Set to “USB” —— &

Set to “FMC”

FPGA Reference Clock (up
to ~2GHz), Reference
locked to DACCLK

DACA out ‘

Set to “ON”
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2.1.1 %% DAC39RF20EVM Zi & GUI #1+

1. M DAC39RF12EVM GUI ] EVM L E 30432~ #; DAC39RF20EVM it & GUI A4

a. GUI F#HBEFELLTHE
i. DAC39RF20EVM GUI
i. J59 i
1. DAC WaveGen

iii. J59 fR%sae

2. BATW AT (DAC39RF20EVM_SW_Package vXXXX.exe).
3. %% Vivado Lab Tools.

a. ARWMA2e%E Xilink™ L RAA K PC RIS BHARM U |, S0~ 1,

2.1.1.1 ZIFENKE Vivado™ Lab Tools
%tF DAC39RF20EVM , T #42%; Vivado™ Lab Tools. 17544 B8 AT v/ 48 1) 20 B4R .

1. N AMD G H 7k 8ok .
a. FHENEHESEEUNER.
b. SEEJE , i FEIRH.
2. TFEHOUHZEESN tar k. 7E Windows B, T LT H tar S0 3Ft 4T3
3. T3k, 7£ Vivado_Lab_Win_2024.2 1113_1001 b4k 3 <xsetup.exe>.
a. AT (HH Windows ¥:E R4 5 B[R & 2 2 AE /.
4. fRIESXHEIS |, AT SO R IFHR B xsetup.exe.
a. AEEERTRZU IS . Windows H:1E R 40 T EALE .

5. IR LUT B A BRIBUT 72 1 Xilink Lab Tools 423 .

Vivado Lab Solutions - 2024.2

Download Includes Lab Tools: Standalone
Important Information 5
Installation
Vivado™ Lab Edition is a compact, and standalone product targeted for use in the lab Download Type
environments. It provides for programming and logic/serial 10 debug of all Vivado supported Last Updated Nov 18, 2024

devices. Lab Edition requires no certificate or activation license key.
Vivado Hardware Server enables Vivado™ Design tools to communicate with a remote

target system.

& Vivado 2024.2: Lab Edition - SFD (supports ail OS) (TAR/GZIP - 3.27 GB)
MD5 SUM Value : 072f6eab1a7558¢1898321717611a90a

Download Verification @

m m Select Vivado 2024.2 Lab Edition

Windows (TAR/GZIP)
& Vivado 2024.2: Lab Edition - Windows (TAW

MDS SUM Value : b87aa86aa246¢7319669770085a41d5

Download Verification @

&, Vivado 2024.2: Lab Edition - Linux (TARIGZIP - 1.99 GB)

MDS5 SUM Value : 247323b466e07a980177aa4d(9fad75e

Download Verification @
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&\ Vivado Lat

Edition 2024.2

staller - Welcome - o X

Welcome
'AMD Unified Installer for
FPGAs & Adaptive SoCs

We are glad you have chosen AMD as your platform development partner. This program can install the Vivado Lab Edition Environment.

Supported operating systems for 2024.2 are:
- Windows 10 Professional and Enterprise versions 22H2: 64-bit
- Windows 11 Enterprise 23H2: €4-bit

Note: This release requires upgrading your license server tools to the Flex 11.17.2 versions. Please confirm with your license admin that the correct
version of the license server tools are installed and available, before running the tools.

Note: This installation program will not install cable drivers on Linux. This item will need to be installed separately, with adminisative privileges.

o reduce Installation time, we recommend that you disable any anti-virus software before continuing. Please disable any power saving settings of
your machine (automatic sleep mode) when running the installer.

1. Press <Next>

AMDZ1

Copyright © 1986-2022 Xilinx, Inc. All rights reserved. Preferences Back Next > Cancel
Copyright © 2022-2025 Advanced Micro Devices, Inc. Al rights reserved.

& 2-2. 223 Vivado Lab Tools

&\ Vivado Lab Edition 2024.2 Installer - Vivado Lab Edition (Standalone) = o X

Vivado Lab Edition (Standalone)

Customize your installation by (de)selecting items in the nkee below. Moving cursor over selections below provide additonal information.

Installs only the Vivado Lab Edition. This standalone product includes Vivado Design Programmer, Vivado Logic Analyzer and UpdateMEM tools. Standalone Lab Edition is intended for
use in lab environments where the full-featured Vivado ML Edition not required. Note: Device Programmer and Analyzer are also installed with all Vivado ML Enterprise Editions and
Vivado ML Standard products

= 3 Design Tools
Vivadolab g
Upcatemen e

2. Unselect UpdateMEM
&/ Installation Options

B  Install Cable Drivers (You MUST disconnect all Xilinx Platform Cable USB II cables before proceeding)

3. Press <Next>

Download Size: NA

Reset to Defaults
Disk Space Required:

Copyright © 1986-2022 Xilinx, Inc. Al rights reserved. <Back Next > Cancel
Copyright © 2022-2025 Advanced Micro Devices, Inc. Al rights reserved.

€ Vivado Lab Edition 2024.2 Installer - Accept License Agreements = (u} X

Accept License Agreements

Please read the following terms and conditions and indicate that you agree by checking the I Agree checkboxes

[ End User License A Lab Edition

By checking "I Agree” below, or OTHERWISE ACCESSING, DOWNLOADING, INSTALLING or USING THE SOFTWARE, T AGREE on behalf of licensee to be bound by the agreement,
which can be viewed by clicking here.

Biagree gl
<

4. Press <l Agree>

OWNLOADING, INSTALLING or USING THE SOFTWARE, YOU AGREE on behalf of licensee to be bound by the

Third Party Software End User License Agreement for Lab Edj

By checking "1 AGREE" below, or OTHERWIS|
agreement, which can be viewe

5. Press <Next>

Copyright © 1986-2022 Xilinx, Inc. Al rights reserved. <Back Next > Cancel
Copyright © 2022-2025 Advanced Micro Devices, Inc. All rights reserved.
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&1 Vivado Lab Edition 2024.2 Installer - Select Destination Directory - [u} X

Select Destination Directory

Choose installation options such as location and shorteuts.

Installation Options Select shortcut and file association options
Select the installation directory - 8 Create program group ent...

Ciilin Xilnx Design Tools
fslalatonieabunte) Create deskiop shortcuts

:\Xil 4.
C:Xilind\Vivado_Lab\2024.2 8 Create fle assocations

Disk Space Required Apply shortcut & file association selections to

Download Size: A O currentuser E

Disk Space Required: 3.96 GB O Al sars

Final Disk Usage: 39268 - -

ik space Aiabe: 28532 Ga 6. Confirm Install location l
il
]
’

7. Press <Next>

Copyright © 1986-2022 Xilinx, Inc. Al rights reserved. <Back Next > Cancel
&\ Vivado Lab Edition 2024.2 Installer - Installation Summary — o X

Installation Summary
AMD Unified Installer for
FPGASs & Adaptive SoCs Edition: Vivado Lab Edition (Standalone)
Design Tools
* Vivado Lab
Installation Options:

® Install Cable Drivers (You MUST disconnect all Xilinx Platform Cable USB I cables before proceeding)

Installation location
* Ci\Xilind\Vivado_Lab\2024.2
Disk Space Required:
® Download Size: NA
# Disk Space Required: 3.96 GB
# Final DiskUsage:  3.926B

8. Press <Install>

AMD \

Copyright © 1986-2022 Xilin, Inc. Al ights reserved. Preferences <Back Cancel
Copyright ® 2022-2025 Advanced Micro Devices, Inc. Al rights reserved.

&\ Vivado Lab Edition 2024.2 Installer - Installation Progress = o X

Installation Progress

Installing files, 0% completed.
I

Final Processing.

I

AMDAQ1

Vitis

AMD Vitis™

Unlocking a new design experience for all developers

Copyright © 1986-2022 Xilinx, Inc. All rights reserved.
Copyright © 2022-2025 Advanced Micro Devices, Inc. Al rights reserved.
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) Ittook 1 minute to install files.

Installation Progress

&9 Done Final Processing.

7. Press <Ok> . ]
wanon completed successfully. ’
f..OK |

htps://www xilinx.com/products/design-tools/vivado.html#video

Take a deep dive into AMD Vivado™ Design Suite
features using these short video tutorials

Copyright © 1986-2022 Xilinx, Inc. All rights reserved.
Copyright © 2022-2025 Advanced Micro Devices, Inc. All rights reserved.
[«

2 envior|

&« @ Apps  Documents ~ Web  Settings  Folders  Photos >

Best match

Edit environment variables for your

account

Control panel

environment

Q

See more search results

Search the web

‘™

Edit environment variables for your account

Control panel

@ open

Q_ envior - See more search results

Q_ environment variables

environment canada

environment synonym

environmental science

Q
Q
Q
B§ Environmental issues
]

Environmental justice

1. Select <Edit environment
variables for your account>

2-3. ¥ Vivado Lab Tools %% Windows 1%
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Environment Variables

User variables for 20226277

Variable Value
http_proxy http://webproxy.ext.ti.com:80
https_proxy http://webproxy.ext.ti.com:80
NO_proxy ti.com
OneDrive C:\Users\a0226277\OneDrive
C:\Users\a0226277\AppData\Local\Programs\Python\Python3..
TEMP C\Users\a0226277\AppData\Local\Temp
T™P C:\Users\a0226277\AppData\Local\Temp
soonin focuice cun JOVSI PO
2. Select <Path> New.. Edit.. Delete

System variables /

Edit environment variable

Variable Value

ComSpec C:\Windows\system, 'md.exe
DriverData C:\Windows\Sy: 32\Drivers\DriverData
KMP_DUPLICATE_LIB_OK TRUE

MLM_LICENSE_FILE 1787
NIEXTCCOMPILERSUPP
NUMBER_OF_PROCESSOR;

es-matlab-us.design.ticom

gram Files (x86)\National Instruments\Shared\ExternalC...
4
Windows_NT

3. Select >Edit>

Cancel

New
Edit
4. Press <New>

Browse...

Move Up

Move Down

Edit text...

oK Cancel
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Browse For Folder %
Kramer, Matthew
~ @ This PC
v &3 Windows (C)
logs
msys64
NHO
PerfLogs
Program Files
Program Files (x86)
ProgramData
Recovery
SWTOOLS
temp
TempFolder
TiDeploy
S 5. Select the bin folder within
© BE Xilink the new Vivado Installation
e
v Vivado_Lab
v 20242/
i [mempped 6. Press <OK>
win64.0 1
Edit environment variable X
New
Edit
Browse...
C:\Xilinx\Vivado_Lab\2024.2\bin Delete
Move Up
7. Ensure the new path is Move Down
present
Edit text...
8. Press <OK>
OK Cancel
SERERAESS | Binl LLigqT J59_Server T
2.1.2 #%#£ DAC39RF20EVM 7l TSW14J59EVM
KHATHEYR | B FMC &8 DAC39RF20EVM ZE#:3] TSW14J59EVM |, 411 5 2.1 FiizR.
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2.1.3 JFHEJEETHER (4T )

1. ik TSW14J59EVM E I HLYEF OCA TR AN B o W FRIRZREREE] 12V B ( &/ 5A HLL ) HIE. il
TEIERE RS AN TH O | SR B N BRI H RN 12V, AT A e s A P TR . K e 2R 42 5
TSW14J59EVM Hi i &2 28,

2. DAC39RF20EVM w[if T DAC39RF20EVM iRz gsddi£L (J2) M 12V Bt ( &/ 3A ) fii |, thrli@Eit
FMC+ 428 . TSW14J59EVM i EVM fiEH . H—AJF¢ (SW1) 1 T M DAC EVM ¥ 4 FL slid it
FMC+ i 28 )\ TSW14J59EVM &+ HiYs . A DAC39RF20EVM H i i1 FL I o6 % B 1% EVM M 3R EL
IR E (HhFL ) » SR ARRAGFLED , BB RIS 12V JHiR (&b 3A) YR, #iiliiE
RSN R O | RSN RN 12V, TR PR FE YR AR I IE R . 5 FEYR LR IEH ) EVM HLYRE
%2, £ 2-1 A FHVEL DAC39RF12EVM it A () 3 vk

% 2-1. 5 DAC39RF12EVM fit e

DAC39RF20 HJ5kH DAC39RF20 HJEFTRALE TSW14J59EVM FMC FFRA08 | B YR
;;%V&V ;4J59EVM (B3 FMC+ 3% FMC I T TSW14J59EVM A 12V 5A
DAC39RF20EVM L #4EHTLI 41 sl e ST TSW14J59 Jy 12V 3A | %
95 : ' T- DAC39RF20EVM 7 12V 3A

IS
Witk EVM [ JEEEARYE IR . B0, WTRESSLE 38 EVM 508 K U G IRIFER MM E | B
EMJETER.
2.1.4 I P EHEE] EVM

BB > AERE R DAC39RF20EVM [ OUTAp (J15) SMA 4% .

1. —H DAC39RF20EVM GUI it B N7 i JMODE # A1 g4 | Bl a] . DAC39RF20EVM GUI 3k HX
FPGA REF B84, EVM Frifi (IS5 0z wiE 1-1 Fros.

2. TRl HIE A 10MHz E4Ex DEVCLK M shis i T Hi 28 E |, IFREIIREIER .

3. SEEHE AT A (S 5 K AR 28 I S Ak

4. EATEIXEREIH , FPGA REF Bl = 1250MHz , DAC KFER£F = 20.0GHz.

2.1.5 #TFH TSW14J59EVM £ 8B 7% 7 PC

1. 3TIF TSW14J59EVM [ IETIF .
2. J micro-USB H454% PC 5 TSW14J59EVM %35 .

2.1.6 #77F DAC39RF20EVM /78 JE7f1%#7] PC

1. BRANEDMEH kB TSW14J59EVM L1 FMC+ JEREAR IR . X T ILiEDT , TSW14J59EVM L ¥ FMC HL i3
TR E NI JAALE |, 11 DAC39RF20EVM L FHLJEFF KM AR E AN FMC ( BRIN ) o an R Ad F AR B s
v DAC EVM fitH | NIFFJ5 i%EH25] DAC EVM _EAREAGEFLIY 12V YR , J7 DAC39RF20EVM _E [ FEJRTIT &
B E N JACK (i E .

2. fH RS EVM 1) USB-C #1456 DAC EVM iE4%% PC.
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2.1.7 T HEE KL

1. FTIHRARALE A 5 5 Rk AR 2 H0s | IRl SMA HE45%E 23] DAC CLKp (J7). K5 kA EN
20GHz , % HF- A +6dBm.

2. TIHIME S kAR L |, sk SMA E25%#H: 2] REF_CLK (J5).

3. KHME S kAR E N 1250MHz |, il o7y +6dBm. 18 5 —H SMA H45K Hi%EH:5] OUTAp (J15) , B
DAC Z i o3 Hr A (1) % i i o

&iE
DAC39RF20EVM 37 ¥ 1) KE £ id K Ny 22GHz.

2.1.8 /537 DAC39RF20EVM GUI 7£%f DAC EVM - JMODE 0 ( Z8#4 5 ) #1752
DAC39RF20EVM 7 JMODE 0 ( 5##4520 ) A AL E Bl a0 T s

1. JMODE 0 ##0 y 55 i A s S B A, 4 x 1.
a. MCEFMEL
i. +6dBm Itf 20GSPS
i. 20.625Gbps SERDES i# %
iii. 16 @i
iv. JESD_M =1

2. #BESERSRES) DAC GUI. %R 2 BREE EVM.

12V with 4A
compliance
current

Micro-USB to PC

DACCLK ~8dBm output
power for all Frequencies.

USBC to PC —».
Set to VDDIO —

Set to “USB” —— &

Set to “FMC”

FPGA Reference Clock (up
to ~2GHz), Reference
locked to DACCLK

DACA out ‘

Set to “ON”

& 2-4. DAC39RF20EVM EVM {4 % , JMODE 0
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DAC Outputs

1. Launch the DAC39RF20 GUI.

2. Uncheck “Disable JESD” and check “Bypass Mode” and
press“Set Global Parameters”. This will reset the device and setup
bypass mode. One can also set FDAC here. FDAC = 20GSPS by
default. This will disable all DSP functionality of the DAC.

JMODE:

3. Default JESD parameters for bypass mode are JMODEO. This is a
single stream with 16 bits of resolution and a full 10GHz of IBW.
Additional JMODES may be available at lower update rates. Other
JMODES with lower resolution (8 and 12 bit) are also available.

4. Press “Setup Ref Clocks”. This will setup the onboard
LMKO04828 to destitute the provided reference clock to the
FPGA. It automatically will set the dividers. (See next slide
for more information).

5. Press “Program JESD Parms”. This will load the

current configuration into the DAC and set SYS_EN to 1.
The DAC will be waiting for the FPGA to setup the link.

K DAC39RF20EVM_REVET : RF20-5

. JMode 0 ] EVM GUI B. & - “JESD Config” &I+

DAC39RF20

File  Configure  Help
JESDConfig ~ DSPConfig  Clocking  DACOutputs

FDAC (Hz)
2006

Update FDAC

saem 1. Press “Clocking” Tab

Enable CPLL

2. Provide this clock to REF input. Note that pressing
“Setup Ref Clocks” on the JESD Config tab brought the
LMKO04828 into distribution mode and setup the necessary
outputs and dividers for this board for the given lane rate.

wos
Output Freq: 156.25 MHz

Additional Notes. One could Provide 675MHz to the LMK and set the dividers
to 2 manually if they have a limitation in their setup. The important thing is to
make sure the final output frequency of the LMK matches the output the GUI
setup when “Setup Ref Clocks” was pressed. This should all be done before
the link is established.

Output Freq: 15625 MHz

/) SYS Enable

¢ DAC39RF20EVM_REVE1 : RF20-5

&l 2-6. JMode 0 /] EVM GUI B2 & - “Clocking” %&£

1. RIEWEFTREES) J59_ Server.exe.

2. % FKJH3h J59_Commander.

3. SRJ5+I 7T DAC Wavegen GUI.
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1. Launch J59_server.exe. If the FPGA is connected to the
PC and necessary Xilinx drivers are installed the server should
output the following.

2. Launch J59-Commander-v3.2.0.exe. It will default to the
same configuration as the DAC EVM GUL.

[ 459 commander RF20

JESD Settings
FDAC (Hz): |20.06 JESD Protocol: (64b66b [~

Interpolation: Data Rate = 20000.0 MSPS

S - 3. Adjust JESD parameters. Set the DAC Interpolation to 1.
oo @ el This should automatically set the JMODE to 0 and JESD_M to
Sample Format: (2's Comp Expecting 16 bit RealData 1. Note that the Parameters listed should match the DAC GUI.

Load DAC Pattern .csv @ sample count is valid

Open DAG-Wavegen R stream count s valid 4. Launch DAC-Wavegen. If a .csv file has been saved with
@ samples are in bounds

Setup FPGA enough streams in it one can also Load the DAC pattern .csv
FPGA Console flle

FPGA comman
FPGA command su
FPGA command su
REF CLK Frequency
Core Clock Frequer
s ult: None
ult: None
Result: 491520

{3 TEXAS INSTRUMENTS

&] 2-7. J59 Server.exe 1 J59 Commander , % B%E 1 354

Global Settings

Sample Count: | 122880 Signal Format: |Real ~

DAC Input Rate: GZICTIONINE®: Chennel Count: | v 1. Set Channel 1 Signal Type to “Chirp”. In this example
PACesclution: Wil REY:162760.41650066000 hz there is one complex channel. This complex channel will have
Channel 1 Signal Type: | Chirp - a 2GHz wide chirp on it to demonstrate modulation with the
Center Freq (Hz): [5.06 “ignal BW (Hz): (3000.0M DAC.

Level (dBFS): |-1.0 Chirp Type: | Linear

2. Set the Center Frequency to 5Hz. There is no NCO in
bypass mode to upconvert.

Initial Phase (°): | 0.0 Fcriod Count: |1

3. Set the Bandwidth of the tone. 2GHz is being used for this
example. Up to 4GHz can be used when the tone is centered
at OHz. The center frequency must be set first so the the
bandwidth is known to be valid by the tool.

4. Set the Level in dBFS and initial phase. -1 is being used
for the level to help with lineary. The initial phase is left at O.

5. Press “Load Tones to FPGA”. This will point the tool to the
new tone to load into FPGA memory. One can also save it as a
.csv file to load later.

Load Tones to FPGA

S ——————— * The DAC Wavegen is automatically configured by the J59
Commander to match the DAC configuration.

&| 2-8. DAC Wavegen GUI X B i¥41/5 &
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J59 Commander RF20
JESD Settings
FDAC (Hz): [20.0G JESD Protocol: | 64b66b
Interpolation: |1 Data Rate = 20000.0 MSPS

DAC JMODE: [0 SERDES Rate = 20,625 Gbps 1. Once the tone is loaded, These 3 indicators should
JESDM: (1 L-M-F-SHD = 16-1-2-16-0 turn green.

Sample Format: | 2's Comp Expecting 16 bit Real Data

Load DAC Pattern .csv O Sample count is valid

@ Sroarn ot valid 2. Press “Setup FPGA”. The J59 Commander will being

) samples are in hovnde communicating with the J59 Server. It will program the
Selup FPOA FPGA (if necessary) and setup the FPGA JESD

FPGA Console parameters and load the tone.

FPGA command sucessful, Result: True
REF CLK Frequency = 312.5 MHz

Core Clock Frequency 2.5 MHz

FPGA command sucessful, Result: None
FPGA command sucessful, Result: None
FPGA command sucessful, Result: 245760
FPGA command sucessful, Result: None
FPGA command sucessful, Result: None

Open DAC-Wavegen

ki3 TEXas INSTRUMENTS

& 2-9. J59 Commander ZEHMER , 5 2 Ho

[ J59 Commander RF20

JESD Settings
FDAC (Hz): |20.06 JESD Protocol: | 64b66b

dac_link_bringup()

Interpolation: (1 Data Rate = 20000.0 MSPS

b

ot DAC JMODE: [0 SERDES Rate = 20.625 Gbps
JESDM: (1 L-M-F-S-HD = 16-1-2-16-0

Sample Format: | 2's Comp Expecting 16 bit Real Data

Load DAC Pattern .csv D Sample count is valid

Open DAC-Wavegen O Stream count is valid

D Samples are in bounds

Setup FPGA

FPGA Console

FPGA command sucessful, Result: True
REF CLK Frequency = 312.5 MHz

Core Clock Frequency = 312.5 MHz

FPGA command sucessful, Result: None
FPGA command sucessful, Result: None
FPGA command sucessful, Result: 245760
FPGA command sucessful, Result: None
FPGA command sucessful, Result: None

Once the FPGA is setup the J59 server should show
dac_playback_start() followed by quit. * Texas INSTRUMENTS

The J59 Commander will show the following once the FPGA
is setup

& 2-10. J59 Server.exe 1 J59 Commander , &E 5 2 #4

14 DAC39RF20 i 145k ZHCUD87 - JULY 2025
eI R
English Document: SLVUDD5
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUD87
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUD87&partnum=DAC39RF20EVM
https://www.ti.com/lit/pdf/SLVUDD5

13 TEXAS
INSTRUMENTS
www.ti.com.cn Vs

[ pAC39RF20

File  Configure

JESD Config Clocking  DAC Outputs

FDAC (H2) Global Parameters.
20.0G6 Disable JESD

Update FOAC 1. Change back to JESD Tab.

DAC JESD Bring up DAC JESD Status

Link Layer: Elastic Buffer Error

SN ot e 2. Press Refresh on the DAC JESD Status. The “Link
Steam Count 0ESD Up” should be present and the SPLL should be locked.
i The SYNCb signal will also have a check if 8010b mode

JMODE: 4 SPLL Locked:

JESD Subelass: 2 || Logictane: was used.

Sample Format Two's Comp 2 || eveswe g

Lane Rate: 20.625 Gbps Setup Ref Clocks Block SYNC: & 3. This will indicate the current JESD state of the device
L-M-F-S-HD: 16-1-2-16-0 _Program JESD Parms as It was programmed

Lane Count: 16

Refresh
Sample Input Rate: 20,000.0 MSPS
Real Time Bandwidth: 10,000.0 MHz

One 16-bit Real Data Stream

Curmet D Configuration
Link Laye b JESD Subclass: 0
Stream Count JESD M): 1 JMODE: 0

DUC Interpolation: 1x Refresh

v) SYS Enable

\d DAC39RF20EVM_REVET : RF20-5

'Y DAC39RF20

File  Configure  Help

JESD Config Clocking DAC Outputs

FDAC (Hz) Global Parameters

2006 Disable JESD <) Bypass Mode (Reo Nata)

Update FDAC Set Global Parameters

Channel A
MXMODE: DES2XL v Enable DAC Delay

Enable DES Loop Correction

1. Select the “DAC Outputs” Tab.

Dither Single Edge  ~ () Enable DAC Inversion

j::y\um ngleEdge : ::r::ms » 2. Change the MXMODE to DESZXL for DACA and

— DACB. This is ideal for 15t Nyquist mode operation.

MHMODE R et 3. Setup DAC Source for DACA and DACB. In this
example only a single real stream is provided. Both

DACA and DACB are receving the real data stream.

Dither: Single Edge  ~ () Enable DAC Inversio
DEM: SingleEdge v Coarse Bias: oxf
SE DEM ADJ: ) ~ Fine Bias: 00
DAC Source

Stream 0

Real Data

Note that unlike DSP modes (DDS and DUC mode) each DAC
can only process a single stream at a given time. There is also
no gain control for real samples. A maximum of 2 real streams
Enable 2X Curent Mode are supported by the DAC (one for each channel).

/] SYS Enable

DAC39RF20EVM_REVET : RF20-5

& 2-12. JMode 0 ] EVM GUI Fi2 & - ¥t & “DAC Outputs” &<
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MultiView &8 Spectrum Resolution Bandwidth

VZ

Ref Level 0.00 dBm ® RBW 500 kHz
Att 10dB SWT 160 ms VBW 500 kHz Mode Auto Sweep
1 Frequency Sweep ® 1AP Clrw

1001 pts Span 20.0 GHz

&l 2-13. 20GSPS I} ff) DAC %45 , JMODE 0 , BEEEIER
FEH TS BT LA B 3GHz % LMF. EVER , £ NCO |, iZZ: MRS kb & R B8 se BB It -
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2.1.9 j557 DAC39RF20EVM GUI 7£xf DAC EVM #7747 - JMODE 1 ( DUC #= )
N $EME T JMODE 1 i) DAC39RF20EVM it B 7R 1 »

1. JMODE 1 : 38k , Wid x4,
a. BEMHMER
i. +6dBm K} 20GSPS

ii. 10.3125Gbps SERDES i# %
iii. 16 i@iE
iv. JESD M=2

2. #RESEIR PR IA S) DAC GUI. #& PR P IRIC B EVM.

12V with 4A
compliance
current

Micro-USB to PC

DACCLK ~8dBm output

power for all Frequencies. DACB out

USBC to PC —— -
Set to VDDIO —>

Set to “USB" —— &

Set to “FMC”

FPGA Reference Clock (up
to ~2GHz), Reference

locked to DACCLK

DACA out
Set to “ON”
K| 2-14. DAC39RF20EVM EVM 7i{4:i% & , JMODE 1
ZHCUD87 - JULY 2025 DAC39RF20 i #4H: 17
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DSPConfig  Clocking

FDAC (Hz)
2006

Update FDAC

50000 MSPS

0 MHz

ki3 Dacsorrz0evm REVET P20

DAC39RF20

File  Configure  Help

JESD Config DSP Config Clocking

FDAC (Hz) Global Pa
2006

Update FDAC

DAC CPLL
Enable CPLL

LMK04¢

DAC Outputs

DAC Outputs

Bypa:

SetG

SERDES Refere

CLK Num:

Divider

Type:

8

DS

Output Freq: 156.25 MHz

Output Freq: 15625 MHz

<) SYS Enable

¢ DAC39RF20EVM_REVE1 : RF20-5

1. Launch the DAC39RF20 GULI.

2. Uncheck Bypass Mode and Disable JESD and press “Set Global
Parameters”. This will reset the device and setup DUC up-conversion
mode. One can also set FDAC here. FDAC = 20GSPS by default.

3. Default JESD parameters for DUC up-conversion are JMODE1
interpolate by 4. One can increase stream count, interpolation and
change the JMODE accordingly. One should start at the top and move
down. In this example leave everything default

4. Press “Setup Ref Clocks”. This will setup the onboard
LMK04828 to destitute the provided reference clock to the
FPGA. It automatically will set the dividers. (See next slide
for more information).

5. Press “Program JESD Parms”. This will load the
current configuration into the DAC and set SYS_EN to 1.
The DAC will be waiting for the FPGA to setup the link.

1. Press “Clocking” Tab

2. Provide this clock to REF input. Note that pressing
“Setup Ref Clocks” on the JESD Config tab brought the
LMKO04828 into distribution mode and setup the necessary
outputs and dividers for this board for the given lane rate.

Additional Notes. One could Provide 675MHz to the LMK and set the dividers
to 4 manually if they have a limitation in their setup. The important thing is to
make sure the final output frequency of the LMK matches the output the GUI
setup when “Setup Ref Clocks” was pressed. This should all be done before
the link is established. Note that the GUI always assumes FDAC/16 for
interpolating JMODES is being provided to the reference clock input. This
means the manual change would need to be done each time the clocks are
setup. The clock output and type should not be changed with this EVM board.

K 2-16. JMode 1 ] EVM GUI Bt & - “Clocking” #&Ti+

DAC39RF20 (411
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J59 Commander RF20

JESD Settings

FDAC (Hz): |20.06

Interpolation: (4
DAC JMODE: |1
JESDM: (2

Sample Format: (2's Comp

JESD Protocol: | 64b66b

Data Rate = 5000.0 MSPS

Expecting 16 bit I/Q Data

1. Launch J59_server.exe. If the FPGA is connected to the
PC and necessary Xilinx drivers are installed the server should
output the following.

2. Launch J59-Commander-v3.2.0.exe. It will default to the
same configuration as the DAC EVM GUL.

3. Adjust JESD parameters. If the parameters were changed
in in the DAC GUI for different interpolation, JMODE and
JESDM, adjust the J59 commander to match these settings.

Load DAC Pattern .csv

Open DAC-Wavegen

4. Launch DAC-Wavegen. If a .csv file has been saved with
enough streams in it one can also Load the DAC pattern .csv

FPGA Console fl le .

i3 TexAs INSTRUMENTS

& 2-17. J59 Server.exe f1 J59 Commander , % B 1 &4

(i3]

Global Settings

Sample Count: | 122880 Signal Format: | Complex -

DAC Input Rate: | 5000.0M Channel Count: | 11Q v

1. Set Channel 1 Signal Type to “Chirp”. In this example
there is one complex channel. This complex channel will have
a 2GHz wide chirp on it to demonstrate modulation with the
Sianal BW (Hz): (2000.0M DAC.

e - LS 2. Set the Center Frequency to OHz. This will be mixed up
with the NCO on the DAC.

3. Set the Bandwidth of the tone. 2GHz is being used for this
example. Up to 4GHz can be used when the tone is centered
at OHz. The center frequency must be set first so the the
bandwidth is known to be valid by the tool.

DAC Resolution: |16 RBW: 40690.104166666664 Hz

Channel 1 Signal Type: | Chirp -

Center Freq (Hz): | 0.0

Initial Phase (*): (0.0 +eriod Count: (1

4. Set the Level in dBFS and initial phase. O is fine for both
of these.

5. Press “Load Tones to FPGA”. This will point the tool to the
new tone to load into FPGA memory. One can also save it as a
.csv file to load later.

Load Tones to FPGA

* The DAC Wavegen is automatically configured by the J59
Commander to match the DAC configuration.

Generate Tones to .csv

| 2-18. DAC Wavegen GUI & B #4105 8
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[ J59 Commander RF20

JESD Settings
FDAC (Hz): [20.06
Interpolation: |4
DAC JMODE: |1
JESDM: (2

Sample Format: | 2's Comp
Load DAC Pattern .csv
Open DAC-Wavegen

Setup FPGA

FPGA Console

& Select j59_server.exe

JESD Protocol: | 64b66b
Data Rate = 5000.0 MSPS
SERDES Rate = 10.3125 Gbps
L-M-F-S-HD = 16-2-2-8-0
Expecting 16 bit I/Q Data

O Sample count is valid

D Stream count is valid

) samples are in haunds

U3 TEXAS INSTRUMENTS

1. Once the tone is loaded, These 3 indicators should
turn green.

2. Press “Setup FPGA”. The J59 Commander will being

communicating with the J59 Server. It will program the
FPGA (if necessary) and setup the FPGA JESD
parameters and load the tone.

& 2-19. J59 Commander B HAEE |, £ 2 {45

ge from test: j59.dac_link bringup(

Once the FPGA is setup the J59 server should show
dac_playback_start() followed by quit.

J59 Commander RF20

JESD Settings
FDAC (Hz): [20.06 JESD Protocol: | 64b66b
Interpolation: |4 Data Rate = 5000.0 MSPS
DAC JMODE: |1 SERDES Rate = 10.3125 Gbps
JESDM: (2 L-M-F-S-HD = 16-2-2-8-0

Sample Format: | 2's Comp Expecting 16 bit I/Q Data

Load DAC Pattern .csv @ sample count is valid
Open DAC-Wavegen D Stream count is valid
D Samples are in bounds

Setup FPGA

FPGA Console

FPGA command sucessful, Result: True
REF CLK Frequency = 156.25 MHz

Core Clock Frequency = 156.25 MHz
FPGA command sucessful, Result: None
FPGA command sucessful, Result: None
FPGA command sucessful, Result: 491520
FPGA command sucessful, Result: None
FPGA command sucessful, Result: None

*i3 Texas INSTRUMENTS

The J59 Commander will show the following once the FPGA
is setup

& 2-20. J59 Server.exe 1 J59 Commander , &5 2 #4
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DAC39RF20

File  Configure  Help

JESD Config DSPConfig  Clocking  DAC Outputs

FDAC (H2) Global Parameters
200G Disable JESD Bypass Mode .

Update FDAC Set Global Parameters

DAC JESD Bring up DAC JESD Status

Link Layer: Elastic Buffer Error:

SYNC Word Mode: Link up:

Stream Count JESD M):
DUC Interpolation:
JMODE: SPLL Locked:
JESD Subclass: 0 logiclane: o~
Sample Format: Two's Comp EMB SYNC:

Setup Ref Clocks Block SYNC:

Program JESD Parms
Lane Count: 16
Refresh

Sample Input Rate: 5,000.0 MSPS
Real Time Bandwidth: +/-2,000.0 MHz

One 16-bit 1/Q Data Stream

Curmnet DAC JESD Configuration
Link Layer: 64b66b JESD Sublass: 0
Stream Count JESDM): 2 JMODE: 1

DUC Interpolation: 4x Refresh

v} SYS Enable

# DAC39RF20EVM_REVET : RF20-5

|\ DAC39RF20

File  Configure  Help

JESDConfig ~ DSPConfig  Clocking  DACOutputs

FDAC (Hz) Global Parameters
200G Disable JESD Bypass ..:- *= (Real Data)

Update FDAC Set Global Parameters

/) Enable NCO Subsystem

DSPO | DSP1  DSP2  DSP3
DSPO Config

DSPMode:  DUC Mode
Trigger Selection
Reset
36
0
egrees): |00

Active SPI Lavel

/) SYS Enable

DAC39RF20EVM_REVET : RF20-5

1. Change back to JESD Tab.

2. Press Refresh on the DAC JESD Status. The “Link
Up” should be present and the SPLL should be locked.
The SYNCb signal will also have a check if 8010b mode
was used.

3. This will indicate the current JESD state of the device
as it was programmed.

1. Select the “DSP Config” Tab.

2. Check “Enable NCO Subsystem”.

3. Enter NCO Frequency. 5GHz is being used for this
example as this will center the 2GHz chirp to be 4GHz to
6GHz. Once the Frequency is entered just press “Enter”
(*Auto SPI Trigger” should be selected).

4. Note that DSPO was automatically set to “DUC Mode”.
When the JESD is configured with an M of 2 (1 1Q) DSPO
is automatically configured for DUC mode. DSPs1, 2 and
3 will all be “disabled” and will not be able to be
configured for DUC mode unless JESD M is increased in
the JESD configuration (4 will enable DSP1 DUC Mode,
6 will enable DSP2 DUC Mode, etc).

&l 2-22. JMode 1 ) EVM GUI B2 & - 4t%f NCO ¥ & “DSP Config” &k , 5 1 #4

ZHCUD87 - JULY 2025
TR

DAC39RF20 ¥4k 21

English Document: SLVUDD5
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUD87
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUD87&partnum=DAC39RF20EVM
https://www.ti.com/lit/pdf/SLVUDD5

Vs

13 TEXAS
INSTRUMENTS

www.ti.com.cn

|\ DAC39RF20

File  Configure  Help

JESD Config DSP Config

FDAC (Hz)
Update FDAC

<) Enable NCO Subsystem

DSPO  DSP1 PP

DSP1 Config

DSPMode: s SpI
NCO1 Configuration
Phase Update Mode:

Frequency (Hz):

ep (Ha)

se Offset (degrees): g

DDS Amplitude (dBFS)

) SYS Enable

@ DAC39RF20EVM_REVET : RF20-5

"] DAC39RF20

File  Configure  Help

JESD Config DSP Config

FDAC (Hz)

Update FDAC

Channel A
MXMODE: DES2XL

Enable DES Loop Correction
Dither: Single Edge
DEM: Single Edge

SE DEM ADJ; 0

Channel 8
MXMODE: DES2XL
Enable DES Loop Correction

Dither: Single Edge

DEM: Single Edge
SE DEM AD: 0

DAC Source
Stream 0 Stream 1
DDS <™.
DACA:
DACEB: DACB: (v
Gain (dB) Gain (dB)

00 00
Enable 2X Current Mode

v SYS Enable

\d DAC39RF20EVM_REVET : RF20-5

Clocking

Global Param
2006 Disable JESD

Clocking DAC Outputs

Global Parameters
20.0G Disable JESD

Bypass Mode (Real Data)

Set Global Parameters

Trigger Type
5Pl Immediate
<) Auto SPI Ingg..
Trigger Sel: 0

Active SPI Lavel

DAC Outputs

eters

Bypass Mode (.~ Data)

Set Global Parameters

Enable DAC Delay

Enable DAC Inversion
Coarse Bias:

Fine Bias:

Enable DAC Delay

v Enable DAC Inversion

~ Coarse Bias:

~ Fine Bias:

1. Select the “DSP1” Tab.
2. Change the DSP Mode to DDS SPI.

3. Enter NCO Frequency. 3GHz is being used for this
example. Once the Frequency is entered just press
“Enter” (“Auto SPI Trigger” should be selected).

4. Enter DDS Amplitude. 0dBFS is being used for this
example to make if full scale. One can back this off with
the DSP gain later. Once the amplitude is entered just
press “Enter” (“Auto SPI Trigger” should be selected).

1. Select the “DAC Outputs” Tab.

2. Change the MXMODE to DES2XL for DACA and
DACB. This is ideal for 15t Nyquist mode operation.

3. Setup DAC Source for DACA and DACB. In this
example Stream 0 is being sent to DACA and Stream 1 is
being sent to DACB

& 2-24. JMode 1 ] EVM GUI F2 & - ¥t B “DAC Outputs” &=
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0.00 dBm ~
10dB  SWT 160 ms Swee
1 Frequency Sweep © 1AP Clrw

& 2-25. 20GSPS I} ] DAC #ii CHA #ii , JMODE 1 , 4 f&i&/&

DACA SR Z L I ) LEM ZetE ikt .  EEIEIR 7 — N 5¢#81 20GHz B8 ( R ZEHTRF X ) o
DES2XL ARt 1 5 — Fas 2 ik BB I

Ref Level 0.00 dBm ® RBW
Att 10dB SWT 160 ms VBW eel
Frequency Sweep ® 1AP Clrw

Span 20.0 GHz

& 2-26. 20GSPS Hf[¥] DAC #it CHB #%iZ , JMODE 1 , 4 fZ##/H

DACB j#jd DDS E A 3GHz &if. FEIR/R T —/N5E%M 20GHz #51% ( N R 2 HRFX 1 ) . DES2XL

IR T 5 Ah R A ey B AR

ZHCUDS87 - JULY 2025 DAC39RF20 iF 1k

eI R
English Document: SLVUDD5
Copyright © 2025 Texas Instruments Incorporated

23


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUD87
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUD87&partnum=DAC39RF20EVM
https://www.ti.com/lit/pdf/SLVUDD5

Vil

13 TEXAS
INSTRUMENTS

www.ti.com.cn

] DAC39RF20

File Configure Help
JESDConfig  DSPConfig  Clocking

FDAC (Hz) Global Parameters
_| Disable JESD

Update FDAC

Channel A

MXMODE: DES2XL v
_) Enable DES Loop Correction

Dither: Single Edge

DEM: SingleEdge - Coarse Bias: of

SE DEM ADJ: 0 ~ Fine Bias: 00

“Channel 8
MXMODE: DES2XL v
) Enable DES Loop Correction

Dither: Single Edge

DAC Outputs

Bypass Mode (Real Data)

Set Global Parameters.

Enable DAC Delay

) Enable DAC Inversion

Enable DAC Delay

) Enable DAC Inversion

DEM: Single Edge Coarse Bias:

SE DEM ADX: 0 ™ Fine Bias:

DAC Source
Stream 0 Stream 1

JESD DUC DDS SPI
DACA: (9 DACA: (&
DACB: DAL: ()
Gain (dB) Gain (dB)

-6.021 ‘ -6.021

Enable 2X Current Mode

(&) S¥S Enable

U DAC39RF20EVM_REVE : RF20-5

1. Set each DSP Gain to ~-6dB. Type in -6 and press
“Enter” The GUI will find the closest value. Backing off by
6dB or greater will prevent oversaturation as two streams
are being combined.

2. Setup both streams to go to DACA. Stream 1 is still
going to DACB.

& 2-27. JMODE 1 R ¥/ DAC #6852 BEHEF A DAC39RF20 GUI =41

1 Frequency Sweep

90 dBm

CF 10.0 GHz

e 1AP Clrw

DAC.

2.0 GHz/ Span 20.0 GHz

K 2-28. P JMODE 1 H#EIi 4R K152 DACA iy 17~ B4
HAS DACA il _F RN AL B 0 2GHZ ] LFM. BB S |, I VU EHE AR v] LU 31—~ DAC B4
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idids

2.1.10 DDS # = 7 /%) DAC39RF20EVM Zi 1)

1. JaH DDS #=UACE ME4IE R
a. 20GSPS
b. DDS #ixiA T ESHh
c. DDS His AT ZE TSW14J59EVM

Set switch to “Jack”

/ Channel A to FSWP

12V (1A compliance Current)

VT4 20189503 003

KB26-K1K2-48

o MEGAPHAS .,

Switch set to “USB”

Switch to to “VDDIO”
USBC to PC

o
]

ChannelB — "
DACCLK to signal generator. (~8dBm at all

frequencies) ,

B ———

& 2-29. DDS # 3\ T ) DAC EVM & &
2. JA# DAC GUI 5 , %I DLR B AR 2 IR e .

|y pAC39RF20

File  Configure  Help

DSP Config Clocking DAC Outputs

1. Launch the DAC39RF20 GUI.

2006

B 2. Select “Disable JESD” and press “Set Global Parameters”. This
e will reset the device and setup the DAC and GUI for DDS mode. The
oy GUI will automatically disable the JESD tab and change to the “DSP

Config” Tab.

3. Change the DSP Mode to DDS SPI. No Need to
enable the NCO Subsystem in for DDS SPI mode (It is
required for JESD DUC mode).

4. Enter NCO Frequency. 3GHz is being used for this
example. Once the Frequency is entered just press
“Enter” (“Auto SPI Trigger” should be selected).

4. Enter DDS Amplitude. OdBFS is being used for this
example to make if full scale. One can back this off with
the DSP gain later. Once the amplitude is entered just
press “Enter” (“Auto SPI Trigger” should be selected).

SYS Enable

DAC39RF20EVM_REVET : RF20-5

& 2-30. DDS 4=/ EVM GUI B2 & - “DSP Config” 3+

ZHCUD87 - JULY 2025 DAC39RF20 iF 1k

eI R
English Document: SLVUDD5

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUD87
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUD87&partnum=DAC39RF20EVM
https://www.ti.com/lit/pdf/SLVUDD5

Vs

13 TEXAS
INSTRUMENTS

www.ti.com.cn

[\ DAC39RF20

File  Configure  Help

DSPConfig | Clocking

FDAC (Hz)
20.0G6 Disable JESD

Global Parameters

Update FDAC

Enable NCO St

DSPO | DSP1 | P ows
DSP1 Config
DSPMode:  [pps spi
NCO1 Cor

Phase Update Mode:  Reset
Frequency (Hz): 59
Frequency Step (Hz: [0
Phase Offset (degrees): (00

DDS Amplitude (dBFS): (o

v SYS Enable

DAC39RF20EVM_REVET : RF20-5

|| DAC39RF20

File  Configure  Help

DSPConfig  Clocking

FDAC (Hz)
200G +) Disable JESD

Global Parameters

Update FDAC

Channel A
MXMODE DES2XL v
Enable DES Loop Correction

Dither: Single Edge v

DAC Outputs

Set Global Parameters

Trigger Selection
Trigger Type

SPI Immediate

~) Auto SPI Trigger

Trigger Sel: 0

Active SPI Lavel

DAC Outputs

Set Global Parameters

Enable DAC Delay

Enable DAC Inversion

DEM: SingleEdge v Coarse Bias: oxf

SE DEM ADJ: [

Channel B
MXMODE: DES2XL v
Enable DES Loop Correction

Dither: Single Edge

~ Fine Bias: 0x0

Enable DAC Delay

Enable DAC Inversion

DEM Single Edge v Coarse Bias: oxf

SE DEM ADJ: 0
DAC Source
Stream 0
DDS SPI DDS <"
DACA: (¢ DACA
DACB: DACB: (£
Gain (dB) Gain (dB)

00 00

Enable 2X Current Mode

) SYS Enable

DAC39RF20EVM_REVET : RF20-5

v Fine Bias: 00

T~

1. Select the “DSP1” Tab.

2. Change the DSP Mode to DDS SPI.

3. Enter NCO Frequency. 5GHz is being used for this
example. Once the Frequency is entered just press
“Enter” ("Auto SPI Trigger” should be selected).

4. Enter DDS Amplitude. OdBFS is being used for this
example to make if full scale. One can back this off with
the DSP gain later. Once the amplitude is entered just
press “Enter” (“*Auto SPI Trigger” should be selected).

5. Enable SYS_EN. This can be done at anytime. The
DAC API behind the scenes disables SYS_EN and re-
enables it any time a device parameter is updated that
needs SYS_EN turned off.

1. Select the “DAC Outputs” Tab.

2. Change the MXMODE to DES2XL for DACA and
DACB. This is ideal for 15t Nyquist mode operation.

3. Setup DAC Source for DACA and DACB. In this
example Stream 0 is being sent to DACA and Stream 1 is
being sent to DACB

& 2-32. DDS # R EVM GUI Bt B - “DAC Outputs” %Ik
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& 2-33. DACA %4 3kEx DDSO0 &

FEERT A5 20GHZ B ( IS A WX ) . DES2XL BRHRAL T 58 —Fh 23 4 W UG M)
& 2-34. DACB #iHi3REt DDS1 i

FEERT /NN 20GHZ 55 ( NS X ) o DES2XL UMt 1 28 — A2 245 Wk I G 0l

¥ R pr~ ¥ “DAC Outputs” &I .
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|\ pAac3grF20

file  Configure  Help

DSPConfig  Clocking  DACOutputs

FDAC (Hz) Global Parameters

2006 ) Disable JESD

Update FDAC

“Channel A

Set Global Parameters

MXMODE: DES2XL ~ () Enable DAC Delay

) Enable DES Loop Correction
Dither: Single Edge
DEM: SingleEdge v Coarse Bias:

SE DEM ADJ: () ~ Fine Bias:

Channel B

iable DAC Inversion

ot

00

MXMODE: DES2XL ~ () Enable DAC Delay

Enable DES Loop Correction

Dither: Single Edge v (] Enable DAC Inversion

DEM: SingleEdge  ~ Coarse Bias:
SE DEM ADJ: o v Fine Bias:
DAC Source

Stream 0 “Stream 1
DDS SPI DDS SPI
DACA: () DACA: &
DACE: ( DA
Gain (dB) Gain (dB)

6021 6021

) Enable 2X Current Mode

() Y5 Enable

Q DAC39RF20EVM_REVET : RF20-5

1 Frequency Sweep

Al
j0 dBm

-90 dBm

Ok

o0

1. Set each DSP Gain to ~-6dB. Type in -6 and press
“Enter” The GUI will find the closest value. Backing off by
6dB or greater will prevent oversaturation as two streams
are being combined.

2. Setup both streams to go to DACA. Stream 1 is still
going to DACB.

& 2-35. fE5L1> DAC #rti A4 2 B SRR ) DAC39RF20 GUI ~%l

® 1AP Clrw

CF 10.0 GHz

1001 pts

2.0 GHz/ Span 20.0 GHz

& 2-36. Pi% DDS FE AT KL DACA i Bl g

i

FCE G, A DY R s AT DA 2 — A DAC 54~ DAC.
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2.2 PSR TEAIE S - S

REALL A LR R AR T B i AR A% (2R B Mini-Circuits 1 MTX2-183+ “F4if-3E-F4i 38 £ 2% ) FIURHIE4E (R E
Macom ) MABA-011108 ) . 7E CHA 1 CHB LERUCKH midig 1% |, (KA 1% 55 20t okt T — e el &S
2z 2-2,

FEAMELL T H AR OB RENG 52 4 55 I P AT~ T AR TR 25E 00, AoV F P DA ZE 2 5 s il - 208 b sh
R, AU RS o pE . 1B 2-3.

R 2-2. BEOufFLME DAC EVM Hith B4

DAC % HiBiE BRI EHE o

CHA - #3% (MABA-011108) C220. C224. C221 C222. C225. C223=0.1yF
CHA -3l ( “PH5-AF T 6528 FE #8552 ) R183. R186 R182. R184. R187=0Q
CHB - #3% (MABA-011108) C228. C229. C232 C230. C231. C233=0.1pF
CHB -%3) ( “PHi-IF 578 FE #8551 ) R189. R192 R168. R190. R193=00Q

BRSO B AR A RN PN SR — AN TE s m B T, LMELE DAC SCRF (1 58V A G i HH 3R AT 18 4 0
H.

§f] DACOUTA p o—
R183
00
Sharpd Pad
1p8vV e
VDDA18A
8 Tz Shared Pad
3 |~ g © [TCBT-203¢
s Shared Pad
TOP BALUN
B Uss c220 13 c221 s
Lo R 2 A&7 “ 2 oo £ { —
—/df 5 16V 16V
GND 0.1uF A—g 0.1uF N
ATS1005-308FD-T05 1 NC
v )
= haredPad % A
GND ATX2-183+ = GND
ys? c224 0
InlRr1 R2p-2 N H
1p8v b 3 16V
VDDA18A K o O L
—L_ [rcar-203+ ATST005-308FD-T05

NC
&l
ga
z

R185
4] BOTTOM BALUN o
Sharpd Pad 5 -
p 1 5

g O
R186 _LA.A.AJ
Q GND
3 m "
34
Il DACOUTAn o3 J GND KD,
cz6_l czr_| NMABAD11108 =

A. DACA it g, BRNEWT | ZIBIE 5] MTX2-183+ i~ F#i 4 48 ( 2GHz % 18GHz ) .

A 2-37. Bl H % 4E - CHA
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&l oacours, 2 =
R189 ‘
0 0
VOBAISS 1 ,
. [ 9 Pear00 hared Pag
T praedbag TOP BALUN
“‘l °. cﬁ' 3 - oo 8 ci? 1 J‘éuvao
Xm :é i_ ) -, X e
TX2-183¢+ —a GND
e o
16V
0.1uF
o~ ATS1005-30B§FD-TOS
o - -
VDDA188 — [TCBT-203¢ GND BOTTOM BALUN R191 , Jmouvsn
2 AASY P i) oe ..
mE| 8 8 ‘.
$R192 2 m " GND
o0 =
1« e B OTHIS: =
A. DACB #ith%. BRINER T | iZI@E M MTX2-183+ Ff-J V-4 4 ( 2GHz Z 18GHz ) .
&l 2-38. 1l HH %1% - CHB
2.3 FMC {55 H
% 2-3 $24it 7 DAC39RF20EVM (K15 5 % 1 vE4I1E B .
i {5 5 B 9 L 40 JESD BRI THAERY DAC A7,
DAC39RF20EVM GUI A ) JESD H\ il T il HE 2 AT 1% Thfit .
* 2-3. 55 %H
DAC JESD %% =¥ FMC 3R FMC BB TSW14J59 FPGA &
iiE 9 B DPO_C2M c2. C3 Q224 MGTYTXNO
g 1 R DP1_C2M A22. A23 Q224 MGTYTXN1
iwiE 15 2 DP2_C2M A26. A27 Q224 MGTYTXN2
iiE 5 27 DP3_C2M A30. A31 Q224 MGTYTXN3
i 3 DP4_C2M A34, A35 Q225 MGTYTXNO
i 0 I DP5_C2M A38. A39 Q225 MGTYTXN1
g 1 Pl DP6_C2M B36. B37 Q225 MGTYTXN2
il 2 2 DP7_C2M B32. B33 Q225 MGTYTXN3
i 7 R DP8_C2M B28. B29 Q226 MGTYTXNO
i 13 2 DP9_C2M B24. B25 Q226 MGTYTXN1
i 12 I DP10_C2M 724, 725 Q226 MGTYTXN2
iiE 14 £ DP11_C2M Y26. Y27 Q226 MGTYTXN3
il 6 7 DP12_C2M 728. 729 Q227 MGTYTXNO
i 4 2 DP13_C2M Y30. Y31 Q227 MGTYTXN1
i 10 2 DP20_c2M™ 78. 79 Q227 MGTYTXN2
il 8 7 DP21_c2M™ Y6. Y7 Q227 MGTYTXN3
(1) DP20_C2M I DP21_C2M Tl H ¥ ¥ % DP14_C2M Fl DP15_C2M , LA% & Hith FPGA # () VITA #rdk.
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Xilinx™ and Vivado™ are trademarks of Xilinx, Inc.
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