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2.1.1 %% DAC39RF12EVM Zi & GUI #1#

1. M DAC39RF12EVM GUI ] EVM L E 3432~ #; DAC39RF12EVM it & GUI A4,
a. V& GUI FEROFELLFAE -

i. DAC39RF12 EVM GUI
i. J59 il
1. DAC WaveGen
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2. BT AT (DAC39RF12EVM_SW_Package v3.1.2.exe)s

3. %% Vivado Lab Tools : https://www.xilinx.com/support/download.html
a. AR 23 Xilink THEFMFA T PC ISR =AU |, ES50H T —

2.1.1.1 ZEFEZE Vivado Lab Tools

%t T DAC39RF12EVM , 32235 Vivado Lab Tools. i 3 M8 A5 FlER i) 25 1B A .
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a. FEAETIFHSELIE L.
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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 communi

target system.

& Vivado 2024.2: Lab Edition - SFD (supports ail OS) (TAR/GZIP - 3.27 GB)

MD5 SUM Value : 072f6eab1a7558¢1898321717611a90a

Download Verification @

cate with a remote

MDS SUM Value : b87aa86aa246¢7319669770085a41d5

Download Verification @

& Vivado 2024 2: Lab Edion - Windows (TS

&, Vivado 2024.2: Lab Edition - Linux (TARIGZIP - 1.99 GB)
MDS5 SUM Value : 247323b466e07a980177aa4df9fa375e

Download Verification @

Select Vivado 2024.2 Lab Edition
Windows (TAR/GZIP)
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Edition aller - Welcome - o <

&\ Vivado

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
Vivado Lab
upasamen et 2. Unselect UpdateMEM
&/ Installation Options
@ 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: 3.96 6B

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

BiAgred

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...
caWiling Xilinx 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
FPGAS & Adaptive SoCs | Edition: Vivado Lab Edition (Standalone)
Design Tools
* Vivado Lab
Installation Options:
* Install Cable Drivers (You MUST disconnect all Xilinx Platform Cable USB II cables before proceeding)
Installation location
® C:\Xilinx\Vivado_Lab\2024.2
Disk Space Required
® Download Size: NA
# Disk Space Required: 3.96 GB
# Final Disk Usage: 3.92GB

8. Press <Install>

AMD \

Copyright © 1986-2022 Xilinx, Inc. Al rights reserved. Preferences <Back | [ mswll | cancel
Copyright © 2022-2025 Advancad Micro Devices, Inc. All 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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Installation Progress

) Ittook 1 minute to install files.

&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

Best match
Edit environment variables for your

account
Control panel

environment
See more search results

Search the web

Q_ envior - See more search results

Q_ environment variables
environment canada
environment synonym
environmental science
Environmental issues

Environmental justice

Settings Folders Photos »

‘™

Edit environment variables for your account

Control panel

@ open

1. Select <Edit environment
variables for your account>

& 2-3. ¥ Vivado Lab Tools %12 Windows 4%
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Environment Variables

User variables for 20226277

Variable
http_proxy
https_proxy
no_proxy
OneDrive

Value
http://webproxy.ext.ti.com:80
http://webproxy.ext.ti.com:80
ti.com
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 snancs s o PO
2. Select <Path> New... Edit.. Delete

System variables

Variable
ComSpec
DriverData

KMP_DUPLICATE_LIB.OK  TRUE

MLM_LICENSE_FILE

NIEXTCCOMPILERSUPP
NUMBER_OF_PROCESSOR;

Value
C\Windows\system3g#fmd.exe

(¢} Windows_NT
3. Select >Edit> ca
Cancel
Edit environment variable
New
Edit
4. Press <New>
Browse...

Move Up

Move Down

Edit text...

oK Cancel
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Browse For Folder x

~ M This PC
v &5 Windows (C)

——— the new Vivado Installation

Kramer, Matthew

logs

msys64

NHO
Perflogs
Program Files
Program Files (x86)
ProgramData
Recovery
SWTOOLS
temp
TempFolder

TiDeploy
Users

5. Select the bin folder within

Windows

Xinstall
HWSRVR
v Vivado_Lab
v 20242
- 51

v 7 unwrapped
winéo 1

6. Press <OK>

Folder:

\

Make New Folder oK Cancel

Edit environment variable

C:\Xilinx\Vivado_Lab\2024.2\bin

New
Edit

Browse...

Delete

Move Up

7. Ensure the new path is Move Down
present

Edit text...

8. Press <OK>

\

oK Cancel

SERLEREE | AT RAEAT J59_Server.
2.1.2 i DAC39RF12EVM F] TSW14J59EVM
1. KMIRIE , @i FMC+ #4501 DAC39RF12EVM %] TSW14J59EVM , 41 DAC39RF12EVM il i i% &
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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. DAC39RF12EVM w[iEiZ DAC39RF12EVM I {i#E Rz gsdd£L (J5) i 12V Bt ( &/ 3A ) fiir |, thrli@it
FMC+ 428 . TSW14J59EVM i EVM fiEH . H—AJF¢ (SW1) 1 T M DAC EVM ¥ 4 FL slid it
FMC+ %4285 . TSW14J59EVM E# il . 7k DAC39RF12EVM HLJS () B U5 5% 4 B 1% g1 N Fh 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
. X 2-1 ATHAEZ DAC EVM fitH 2%,

% 2-1. 25 DAC39RF12EVM fit e

DAC39RF12 HiJEkE DAC39RF12 HiEF <AL B TSW14J59EVM FMC FFAiE | REA HIE

;;%V&V ;4J59EVM (RFMC I ey T T TSW14J59EVM 5 12V 5A

DAC39RF12EVM _EAHEFLIIAN sl - X TSW14J59 g 12V 3A , X

IR i ' T DAC39RF12EVM Ay 12V 3A
/J\AD

Wtk EVM IR JOERMNE IER . G0 RARIEAIERS , W RERSZEFE EVM SR A FIRTT SRR RFAE G
WALE , EEMEER.
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2.1.4 A BT IEET] EVM
W ATRE 73 A% ] DAC39RF12EVM [ Aoutp (J1) SMA iEH:4% .

&

1. — H DAC39RF12EVM GUI fit & M1 ¥ JMODE 0 F1 442 | B M DAC39RF12EVM
GUI $HL FPGA REF B8R . EVM FT T S5 i e iR 2 BoryE GUI g —t L, an B 11
TR

2. TRARME FE ] 10MHz JFE#Ext DEVCLK A et g T R 80E |, IR IhREIEH .

B E 204 FATAA S 5 A 258 1R S i H

4. A IXEREIF | FPGA REF 4 = 160MHz , DAC EF:R 4k = 10.24GHz.

w

2.1.5 #TH TSW14J59EVM /9 EJE7E% 7 PC

1. $TIF TSW14J59EVM [ IEIT .
2. F Micro USB H.45¥% PC 5 TSW14J59EVM i%#2,

2.1.6 #77F DAC39RF12EVM /B E 1% E:5] PC

1. BRVGETE AR 3 TSW14J59EVM () FMC+ 88 . 6T Uik , TSW14J59EVM L) FMC HLiE
FFIR DA E NI RS E , T DAC39RF12EVM L [FHLFEFF L s B oA FMC ( BRIN ) o o SR FH AN s IR
v DAC EVM fitH | NIFFJ5 7%EH25] DAC EVM _EAREAEFLIY 12V YR |, J78 DAC39RF12EVM [ FEJE T 5%
B WE N JACK [ E .
DAC EVM _f)4:t5 Power Good LED (D5) Rz , %7~ DAC EVM IEAEE .

2. {fiHZEES EVM ) mini-USB H45% DAC EVM %#:%] PC.

2.1.7 A IE ERER

1. TR AL 7S SRS S R A e s i, JFiEd SMA Hi45i%42 3] DAC CLKp (J6). ¥ 55 KM E N
10.24GHz , %t - +6dBm.

2. FIHSHIME 5 kAR | JRiEE SMA 4% 3] REF_CLK (J8).

3. KHE S kAR E N 160MHz | fit Py +6dBm. 55 —4R SMA HL 45K HiE 3] OUTAp (J1) , B
DAC Z A0 73 M A 4 H ity o

&iE
DAC39RF12EVM 3 £ 11H KES £ iE R Ny 12GHz
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2.1.8 /739 DAC39RF12EVM GUI #:Xf DAC EVM - JMODE 0 # /7457
DAC39RF12EVM 7 JMODE 0 ~ ff1fic B 71

1. JMODE 0 #4014 55 A sl Se B8 i =0, 4 x1,
a. MEFEMEE
i. 10.24GSPS
i. 10.3125Gbps SERDES i #%
iii. 16 @iE
iv. JESD M =1
v. CHA Fl1 CHB i Hi g%

2. WHFRBESER T2 RE3) DAC GUI. 1% s P IRRACE EVM.

4. Select “Load Standard Board” 5. Select “FMC Standard” 7. Close the window

\

[ DAC39RFIXEVM - i N Crossbar Configuration B JESD Crossbar Configuration X

1. Check “Real Data”

JESD Configuration Analog Output NCO Configuration Low Level « Load Standard Boar | « Load Standard Board

Update Rate 12246  RealData  Reset Board DAC Default & FMC Standard ~ ~

DAC Default
Channel Count: 1 ~  DACResolution: 16bit ~ ey
FMC Standard
Interpolation: 1 ~ JESD Protocol: 64b66b  ~ LogicalLail vcu11s Inversion

Data Rate = 10240.0 MSPS JESD Subclass: 0 b

Active Lane Count: 16

Logical Lane Physical Lane PHY Inversion
v

2. Select JMODEO Input BW = 5120.0 MHz JESD Format:  Two's Comp |~

Select JMODE  Lns/Strm  LnCount L-MF-S LR (Gbps)
v 0 16 16 16-1-2-16 10.56

Current DAC JESD Config SYSREF/Reference Clock
JMODE:0  Channel Count: 1 [:] Enable SYSREF
Subclass: 0 Interpolation: 1

3. Select “Config
JESD Crossbar’, SYSREF Proc: () '8

- Core Clock : 160.0MHz
Prowanl8b10b

Format: Two's Lu.on
SERDES PLL Lock:
JESD Link : ( Config JESD Crossbar
8b/10b SYNC: (C
Refresh Elastic Buff Setup Clocks
SYEREF Align: @
SYSREF Re-Align: @ Bring Up Link

SERDES Clock : 160.0MHz

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

v
v
v
v
v
v
v
v
v
v
v
v
v
v
v

Setup JESD Crossbar Setup JESD Crossbar

6. Press “Setup JESD Crossbar”
& 2-4. DAC39RF12EVM GUI 2 & , 3£ 1 ¥4

1. SRIERNAR T J59 Serverexe. WIEFTR.
2. TR, BaEE J59_Commander. 4 NEEIZE N 1, A/54TFF DAC Wavegen GUI.
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[ j59_server

**Surveying the landscape for connected FPGAs..
*¥One FPGA detected. The Cable ID 249B87CSE
king connected boards for J59 FPGA compatibility
**Found a J59 compatible Kintex UltraScale+ FPGA on Board ©

**Initializing 359
* Starting er on port 56000

*#Server is listening for connections

Update Interpolation to 1

M J59 Commander

JEED Settings

Press “Open DAC Wavegen”

Sample Format:

FDAC ‘Hz): |10.24G

Interpolation: |1

DAC JMODE: |0

JESDM: |1
2's Comp

Load DAC Pattern .csv
Open DAC-Wavegen

Setup FPGA

FPGA Console

FPGA command sucessTul, Kesult: | rue

REF CLK Frequency = 160.0 MHz
Core Clock Frequency = 160.0 MHz
FPGA command sucessful, Resu

JESD Protocol: | 64b66b
Data Rate = 10240.0 MSPS
SERDES Rate = 10.56 Gbps
L-M-F-S8-HD = 16-1-2-16-0

Expecting 16 bit Real Data

D Sample count is valid

D Stream count is valid

D Samples are in bounds

FPGA command sucessful, Result: 245760
FPGA command sucessful, Resu
FPGA command sucessful, Result:

& 2-5. J59 Server.exe il J59 Commander , }F%% 2

1. 7£ DAC Wavegen GUI ',

53 DAC Wavegen

Global Settings
Sample Count: | 122880
DAC Input Rate: [10240.0M
Set the frequency to DAC Resolution: |16
4GHz. It will find the
closest coherent bin Channel 1 Signal Type:
Set the level Frequency (Hz): (4.001417G
to -1 dBFS Level (dBFS): |-1.0
Set the initial Initial Phase (*): (0[O
phase to 0

Once all Settings are
valid, these buttons will
be come clickable.
Press “Load Tones to
FPGA”

Signal Format: | Real -
Channel Count: |1 >

RBW: 83333.33333333333 Hz

Single Tone  ~
Current Bin Number: 48017
Bin Adjust: = +

+ Prime Bins

BEEAM I & 2-6 .

The bin number will

display.
play J59 Commander

JESD Settings
FDAC (Hz): | 10.24G
Interpolation: |1
DAC JMODE: |0
JESDM: |1

Sample Format: | 2's Comp

Load DAC Pattern .csv

Open DAC-Wavegen

JESD Protocol: | 64b66b
Data Rate = 10240.0 MSPS
SERDES Rate = 10.56 Gbps
L-M-F-S-HD = 16-1-2-16-0

Expecting 16 bit Real Data

D Sample count is valid

C] Stream count is valid

D Samples are in bounds

&3 TExAs INSTRUMENTS

Sample count, stream
count and sample
size are all valid

Load Tones to FPGA

Setup FPGA

FPGA Console

FPGA commana sucesstul, Kesult: | rue
REF CLK Frequency = 160.0 MHz

Core Clock Frequency = 160.0 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

Generate Tones to .csv

Press “Setup FPGA”

U3 TEXAS INSTRUMENTS

& 2-6. DAC Wavegen GUI A1 J59 @4 % Bit4ifEE , P& 3
2. WHE FPGA J& , MM ERIZeA UL Rt . K K 2-8.
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JESD Configuration Analog Output NCO Configuration Low Level
DAC A Analog Parameters
MXMOP=: DES2XL ~ DEM: SE D-Ind
Dither: Single Edge ~ DEM Adj: 0
Change DACA and Coarse Bias : | Oxf Fine Bias : | 0x27 DEM, Dither and other
DACB to DES2XL « Use TXENO < TXENO settings are

adjustable here.
DAC B Analog Parameters

MXMOLc : DES2XL ~ DEM: SE D-Ind

Dither: Single Edge ~ DEM Adj: 0

Coarse Bias : | Oxf Fine Bias : | 0x2e
v
Fast TX Enable
O Clock to Enable
DUCs Disabled for Real Data Mode Current Doubler
Send Single Real ea - (0 Enable Current Doubler
source to DACA and

DACE | DACASouiL.. [:] [:] Ej
DACB Sourc. O O

Stream 0

O

& 2-7. DAC39RF12EVM GUI it B |, & 4

& 2-8. DAC39RF12EVM , JMODE 0. DES2XL #=X T CHA % #iit

14 DAC39RF12EVM i (# i 5e ZHCUCZ5 - APRIL 2025
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2.1.9 /5739 DAC39RF12EVM GUI #:Xf DAC EVM - JMODE 1 /7457
DAC39RF12EVM 7 JMODE 1 ~ [f1fic B 71
1. JMODE 1 : 38k , Wid x2.

a. MCEEAEER :
i. 10.24GSPS

ii. 10.3125Gbps SERDES j#*#*

jii. 16 iAIE
iv. JESD_M=2

v. CHA FI CHB %4 #H%%

2. WHFRBESER T2 RE3) DAC GUI. 1% s P IRRACE EVM.

[ DAC39RFIXEVM

JESD Configuration Analog Output NCO Configuration Low Level

Update Rate : 10.24G
Channel Count: 2(11Q) |~
Interpolation: 2 ~

1. Select JMODE1 Data Rate = 5120.0 MSPS

Input BW = +/- 2048.0 MHz
Select JMODE Lns/Strm
v 1 8

Current DAC JESD Config
JMODE: 0  Channel Count: 4

Subclass:0  Interpolation: 1

2. Select “Config
SYSREF Proc: ()

JESD Crossbar’,
>tup RBD
Fiuincol: 8b10b
Format: Two's C>mp
SERDES PLL Lock : [
JESD Link: (C
8b/10b SYNC :
Refresh Elastic Buff :

C] RealData  Reset Board
DAC Resolution: 16 bit
JESD Protocol :  64b66b
JESD Subclass: 0
JESD Format: Two's Comp

Ln Count L-M-F-S

3. Select “Load Standard Board” 4. Select “FMC Standard”

B IND Crossbar Configuration X

« Load Standard Boar i
DAC Default >

DAC Default
FMC Standard

Logical Larl  vcu 118 Inversion

LR (Gbps)
16 16-22:8 10.56

SYSREF/Reference Clock

(T Enable sYsRrer

Core Clock : 160.0MHz
SERDES Clock : 160.0MHz

O
O
O
O
(]
O
O
O
(]
O
O
O
O
O
O
O

Config JESD Crossbar
Setup Clocks

Bring Up Link Setup JESD Crossbar

& 2-9. DAC39RF12EVM GUI 2 & , & 1

6. Close the window

B JESD Crossbar Configuration X

« Load Standard Board

FMC Standard ~

Active Lane Count: 16

Logical Lane Physical Lane PHY Inversion

v

v
v
v
v
v
4
v
v
v
v
v
v
v
v
v

Setup JESD Crossbar

5. Press “Setup JESD Crossbar”
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1. Launch J59 Server

g the landscape for connected FPGAs...

f**0ne FPGA detected. The Cable ID

**Checking connected boards for 359 FP(

9B87CSE

compatibility

**Found a J59 compatible Kintex UltraScale+ FPGA on Board @

2. Launch J59 Commander

J59 Commander

JESD Settings

k**Initializing 359
* Starting server on port 50000

ning for connections. ..

Press “Open DAC Wavegen”
Then see next slide

Sample Format:

FDAC (Hz): | 10.24G JESD Protocol: | 64b66b

Interpolation: | 2 Data Rate = 5120.0 MSPS
DAC JMODE: |1

JESD M: |2

SERDES Rate = 10.56 Gbps
L-M-F-S-HD = 16-2-2-8-0
2's Comp Expecting 16 bit 1/Q Data
Load DAC Pattern .csv

Open DAC-Wavegen

1p

FPGA Console

i3 Texas INSTRUMENTS

&] 2-10. J59 Server.exe 1 J59 L% E , FEK 2

[ DAC-Wavegen

Global Settings

Sample Count: | 122880

DAC Input Rate: | 5120.0M

DAC Resolution: (16
Set the center

frequency to 0Hz Channel 1

Center Freq (Hz): (0.0
Set the level enter Freq (Hz)

to -1 dBFS Level (dBFS): |-1.0
Set the initial Initial Phase (°): |0.0
phase to 0

Once all Settings are
valid, these buttons will
be come clickable.
Press “Load Tones to
FPGA”

& 2-11. DAC Wavegen GUI £ J59 4% B 4= R

Signal Type:

Load Tones to FPGA

Set the bandwidth to
2GHz
Complex  ~

Signal Format: J59 Commander

Ch: | C s 1 ~
annel Count: QG JESD Settings

FDAC (Hz): [10.24G

RBW: 41666.666666666664 H7
Chirp Interpolation: |2

Signal BW (Hz): (2000.0M DAC JMODE: (1

ZiEH JESDM: [2

Chirp Type:

Period Count: |1
i Sample Format:

2's Comp
Load DAC Pattern .csv
Open DAC-Wavegen
Setup FPGA

FPGA Console

Generate Tones to .csv

JESD Protocol: | 64b66b

Data Rate = 5120.0 MSPS

SERDES Rate = 10.56 Gbps

L-M-F-S-HD = 16-2-2-8-0

Expecting 16 bit I/Q Data

@ sample count is valid

Sample count, stream

count and sample
size are all valid

@ stream count s valid

O Samples are in bounds

Press “Setup FPGA”

‘v TEXAS INSTRUMENTS
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[5 DAC39RFIxEVM [ DAC39RFIXEVM =

JESD Configuration Analog Output NCO Configuration Low Level JESD Configuration Analog Output NCO Configuration Low Level

Update Rate : 10.246 (C) RealData  Reset Board

(7 Enable DDS Mode

10.24G « Enable NCOs

Channel Count: 2(11Q) [~ DACResolution: 16 bit < DAC Update Rate  DDS Count: v NCO 0,

Interpolation: 2 ' JESD Protocol :  64b66b ~

DUCO NCO

Phase Offset (°): | 0.0

Frequency (Hz): |29
Data Rate = 5120.0 MSPS JESD Subclass: 0 v
Freq Step (Hz): [OM
Two's Comp |~

Input BW = +/- 2048.0 MHz JESD Format

Update Mode:  Reset
L-M-F-S

16-2-2-8

LR (Gbps)
10.56

Select JMODE Lns/Strm  Ln Count

v 1 8 16

NCO SYNC Type:
SPISYNC ~

() sPisyne Censhl
Current DAC JESD Config SYSREF/Reference Clock J Y Sync Edge

JMODE: 1 Channel Count: 2

(O] Enable SYSREF

Subclass: 0 Single 1Q Stream Available from JESD

SYSREF Proc: ()

Interpolation: 2

DUC Format:  Real v (7 Enable Current Doubler

Core Clock : 160.0MHz DACASource:

Protocol: 64b66b
Format: Two's Comp
SERDES PLL Lock:

pAcB Source: )
DUCO real
DUCGain:  ods [

SERDES Clock : 160.0MHz
Verify the JESD Link is

up Config JESD Crossbar

(0] Auto set buc Gain

Refresh Elastic Buff Setup Clocks

SYEREF Align

Press “Bring Up Link” Bring Up Link

[ DAC39RFIXEVM

JESD Configuration Analog Output NCO Configuration Low Level

DAC A Analog Parameters MXMODC._ . DES2XL -

Single Edge @
L3

Coarse Bias: | Oxf

MXMODE : NRZ - DEM: SEDdnd D

Dither: Single Edge ~ DEM Adj: 1

0x28 « Use TX ENO

Coarse Bias : | Oxf Fine Bias :

« Use TXENO « TXENO

DAC B Analog Parameters

MXMODE: NRZ v DEM: SE D-Ind

Dither: Single Edge ~ DEM Adj: 1 MXMOL_ . RTI <

Coarse Bias : | Oxf Fine Bias : Dither:  Single Edge %

v

Coarse Bias : | 0xf

[_i Fast TX Enable « Use TXENO

DUCs Disabled for Real Data Mode
v [j Enable Current Doubler

DACA Source: ()] O a

DACB Source: CJ - Eﬂ D

Stream 0

MXMOu DES2XH <

Dither: Single Edge ~

Coarse Bias : | Oxf

O

« Use TX ENO

Fine Bias :

DES2XL for 1st Nyquist

Fine Bias :

Fine Bias :

Check “Enable NCO’s”

Set NCO to “2G”. Press
<Enter>

Single IQ Stream can be
broadcasted to DACA or
DACB

DAC A Analog Parameters

DEM: SE D-Ind

DEM Adj: 1

0x28

v TXENO

DAC A Analog Parameters

DEM: SED-nd

DEMAdj: 1

0x28
+ TXENO

RTI (RF MODE)

DAC A Analog Parameters

DEM: SED-Ind

DEM Adj: 1

0x28

« TXENO

£~ DAC [f] MXMODE RSy S ek 34 B 4 Hikl .
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MultiView =2 Spectrum e « | Multiview sa/'Spectrum Rosolution Bandwidth

Ref Level Ref Level
Att 0 iz Att d8 SWT 10
1 Frequency Swe O |1 Frequency Sweep
Mmi1[1]

15t Nyquist 2nd Nyquist 18t Nyquist 2nd Nyquist

2GHz 2GHz
> 2GHz — 2GHz
«— e —

L

2GHz 8.24GHz - 8.24GHz
iy T RTI (RF Mode) ', ,

i | T A e ' ‘ [ i [

i | ‘ ‘ - 1001 pts 1.02 GHz/ I Span 10.24 Griz |CF s,i?GHz S — 1001 pts 02 Giz/ . : ‘ S‘nan 10.24 GHz

Multiview =2 Specti = S =
i loo0kz o x e S semm o o0 ki o x

Ref Level RefLovellC

Att 3 3 iz 3

1 Frequency St © 1AP Clrw
Mi1[1]

1st Nyquist 2nd Nyquist' 1st Nyquist 2nd Nyquist

2GHz
«—> 2GHz
«—>

{ | il
CF 5.12 GHz

© 1AP Clrw

2GHz P . T
8.24GHz
ol B ’ DES2XH il
it J |

LR 8 1
I Wl = Ll

“ | ‘ Ll Al LRI 18 484 bl 0 ob it Ll (A e ol ) ik ‘
1001 pts 1.02 GHz/ Span 10.24 GHz CF 5.12 GHz 1001 pts 1.02 GHz, Span 10.24 GHz

i
CF 5.12 GHz

&l 2-14. DAC39RF12EVM. JMODE 1 H ] CHA #ii it , Bon T RIS A R DAC B HRR.
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2.1.10 /53 DAC39RF12EVM GUI 7% DAC EVM - JMODE 3 #1745 72
DAC39RF12EVM 7 JMODE 3 ~ [f1fic B 71
1. JMODE 3 #i#i N E 5 dE |, 4 MEHUL , N4 x8.

a. MCEEAEER :
i. 10.24GSPS

ii. 10.3125Gbps SERDES j#*#*

jii. 16 iAIE
iv. JESD_M=8

v. CHA FI CHB %4 #H%%

2. WHFRBESER T2 RE3) DAC GUI. 1% s P IRRACE EVM.

[5 DAC39RFIXEVM

1. Update Channel
Countto 8 (4 1Q)

Update Rate 10.246

Channel Couni: 8(41Q) |~
Interpolation: 8 ~

Data Rate = 1280.0 MSPS
2. Select JMODEO Input BW = +/- 512.0 MHz

Select JMODE Lns/Strm
v 3 2

Current DAC JESD Config
JMODE:3  Channel Count: 8

Subclass:0  Interpolation: 8

3. Select “Config
JESD Crossbar’’. SYSREF Proc: () 'S8
Setup
Prow 21l 64b66b
Format: Two's Lu.2n
SERDES PLL Lock :
JESD Link :

Refresh L Elastic Buff: O
SYEREF Align
SYSREF Re-Align: €

JESD Configuration  Analog Output NCO Configuration Low Level

LnCount L-M-F-S LR (Gbps)

4. Select “Load Standard Board” 5. Select “FMC Standard”

i N Crossbar Configuration

« Load Standard Boar i

DAC Default ~

DAC Default
FMC Standard
Logical Lal VCU 118 Inversion

O RealData  Reset Board

DAC Resolution: 16 bit ~
JESD Protocol :  64b66b
JESD Subclass: 0 >

JESD Format: Two's Comp  ~

16 16-8-2-2 10.56

SYSREF/Reference Clock

(O) Enable SYSREF

Core Clock : 160.0MHz
SERDES Clock : 160.0MHz

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Config JESD Crossbar

Setup Clocks

Bring Up Link Setup JESD Crossbar

& 2-15. DAC39RF12EVM GUI Fi2 & , & 1

7. Close the window

\

I JESD Crossbar Configuration X
« Load Standard Board
FMC Standard ~
Active Lane Count: 16

Logical Lane Physical Lane PHY Inversion

v

v
v
v
v
v
v
v
v
v
v
v
v
v
v
v

Setup JESD Crossbar

6. Press “Setup JESD Crossbar”
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veying the landscape for connected FP
**One FPGA detected. The Cable ID is 216249B87CSE
**Checking connected boards for 359 FPGA compatibility
*+Found a J59 compatible Kintex UltraScale+ FPGA on Board @
**Initializing 359
* Starting server on port 56000

ver is listening for connection

Update Interpolation to 1

M 459 Commander

Press “Open DAC Wavegen”

JEED Settings

FDAC ‘Hz): |10.24G
Interpolation: | 1
DAC JMODE: |0
JESDM: |1

Sample Format: | 2's Comp

Load DAC Pattern .csv
Open DAC-Wavegen

Setup FPGA

FPGA Console

FPGA command sucesstul, Kesult: I rue
REF CLK Frequency = 160.0 MHz
Core Clock Frequency = 160.0 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

& 2-16. J59 Server.exe fl J59 AR E , H& 2

[ DAC-Wavegen

Global Settings
Sample Count: | 122880
DAC Input Rate: |1280.0M

DAC Resolution: |16

Channel 1
Frequency (Hz): |100.010417M.
Level (dBFS): |-1.0
Initial Phase (°): [0.0
Channel 2
Center Freq (Hz): VZOOOM
Level (dBFS): |-1.0
Initial Phase (*): [0.0
Channel 3
Center Freq (Hz): 7275.0M

Signal Type

Level (dBFS): (-1.0

Initial Phase (°): [0[0 I
Channel 4
Frequency (Hz): (399.927083M

Level (dBFS): [-1.0
Once all Settings are
valid, these buttons will
be come clickable.
Press “Load Tones to
FPGA”

Initial Phase (°): 70.0

Signal Type:

Signal Type:

Signal Type:

Signal Format: |Complex '~
Channel Count: [41Q <

RBW: 10416.666666666666 Hz

Single Tone  ~
Current Bin Number: 9601
Bin Adjust: - +
« Prime Bins
Multi Tone '~
Signal BW (Hz): |100.0M
Tone Count: |2
« Prime Bins
Chirp =
Signal BW (Hz): |200.0M
Chirp Type: | Linear
Period Count: |1
Single Tone  ~
Current Bin Number: 38393
Bin Adjust: - +

« Prime Bins

Load Tones to FPGA

Generate Tones to .csv

Update to Match the
DAC settings

|. Y J59 Commander
< “SD Settings
FOAC (Hz): [10.24G
In ~.nolation: |8
DAC J.10DE: |3
JESDM: |8
Sample Format: | 2's Comp
Load DAC Pattern .csv

Open DAC-Wavegen

Setup FPGA

FPGA Console

JESD Protocol: | 64b66b
Data Rate = 1280.0 MSPS
SERDES Rate = 10.56 Gbps
L-M-F-S-HD = 16-8-2-2-0
Expecting 16 bit I/Q Data

G Sample count is valid

D Stream count is valid

@ samples are in bounds

FPGA command sucesstul, Kesult: | rue

REF CLK Frequency = 160.0 MHz

Core Clock Frequency = 160.0 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

JESD Protocol: |64b66b

Data Rate = 10240.0 MSPS
SERDES Rate = 10.56 Gbps
L-M-F-S-HD = 16-1-2-16-0

Expecting 16 bit Real Data

D Sample count is valid
D Stream count is valid

C] Samples are in bounds

i3 TEXAS INSTRUMENTS

count and sample
size are all valid

*i3 TEXAS INSTRUMENTS

&| 2-17. DAC Wavegen GUI 1 J59 fr & ¥ Bit4iE R , £ & 3
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Set Both DACS to
DES2XL

Click Autoset DUC Gain to
prevent saturation

MultiView

Ref Level 0.00 dBm
Att 10 dB
1 Frequency Sweep

SWT

CF 500.0 MHz
2 Marker Table

Type Ref Trc

Spectrum

JESD Configuration Analog Output NCO Configuration Low Level

DAC A Analog Parameters

MXMODF :  DES2XL > DEM: SE D-Ind

Dither: Single Edge ~ DEM Adj: 1

Coarse Bias : | Oxf Fine Bias : | 0x28

DEM, Dither and other
settings are
adjustable here.

+ Use TXENO + TXENO

DAC B Analog Parameters

MXMODE : DES2XL ~ DEM: SE D-Ind >

Dither :

Single Edge ~

DEMAdj: 1 >

Coarse Bias : | 0xf Fine Bias : | 0x28

v v

(0] Fast TX Enable .
Click to Enable

Four 1Q Streams Available from JESD Current Doubler

DUC Format : Real v D Enable Current Doubler

DACA Source: v

—_—

DACB Source: D w fj
DUCO real DUCT real DUC2 real
DUC Gain: | -12a8 B 1208 ) 1208 Sending All four IQ data

streams to DACA
+ Auto Set DUC Gain

[ 2-18. DAC39RF12EVM GUI FiL B , 51 4

Marker 4

I 175.3 MHz| &

X

® RBW 1 kHz

~5.45s) VBW 1 kHz Mode Auto FFT
® 1AP Clrw
19.93 dBm
175.300 MHz
-13.92 dBm

100.400 MHz

VETSY

M1[1]

1001 pts 100.0 MHz/ Span 1.0 GHz

X-Value Y-Value Function Function Result

1

1
1
1

100.4 MHz
400.1 MHz
225.3 MHz
175.3 MHz

-13.92 dBm
-13.85 dBm
-19.88 dBm
-19.93 dBm

&l 2-19. DAC39RF12EVM , JMODE 3 H1/f] CHA % it , 24
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[ DAC39RFIXEVM —

[ DAC39RFIXEVM - 2
Change to NCO 2/3 to update

Check Enable NCOs JESD Configuration Analog Output NCO Configuration Low Level JESD Configuration Analog Output  NCO Configuration Low Level DUC2 and DUC3 NCOs.

10246 (O] Enable DDS Mode  Enable NCOs

10,246 (0) Enable DDS Mode < Enable NCOs

DACUpdate Rate  DDSCount: 1 [ NCOO0/1 v DAC Update Rate DS Count: v NCO2/3 [+

DUC2 NCO Frequency (Hz): | 26
Phase Offset (*): (0.0 Freq Step (Hz): [OM ‘ ' Update NCO Frequency

Update Mode:  Reset

DUCO NCO Frequencv 5., (16
Phase Offset ). | 0.0 Freq Step (Hz): [OM

Update Mode: Reset
Update NCO Frequency
DUC3 NCO Frequency (Hz): | 2.50]

Phase Offset (*): (0.0 Freq Step (Hz): [OM

DUC1 NCO Frequency ( .c): | 1.56
Phase Offset (*): (0.0 Freq Step (Hz): (OM

Update Mode: ~ Reset Update Mode: Reset

NCO SYNC Type:

Gen Pl NCO SYNC Type - GenSPI
[ spisyne
Sync Edge SPISYNC ~

Ospisme gndedge SPISYNC =

Four 1Q Streams Available from JESD Fourio oheams Available romiESD
DUC Format:  Re v (7] Enable Current Doubler
DACASource: o 7 v v

DACB Source: () O O O

DUCOreal DUClreal DUC2real DUC3real

DUC Format:  Real ~ () Enable Current Doubler

DACASource: v v 7

DACB Source: ) O 0O 0O

DUCOreal DUC1real DUC2real DUC3real
DUC Gain: 1B [& 12dB & 2dB = 12dB |= DUC Gain: 12dB 2dB v 12dB & dB |8

 Auto Set DUC Gain  Auto Set DUC Gain

Enable this to prevent oversaturation. Each DUC is lowered
by 12dB as they are summed.

& 2-20. DAC39RF12EVM GUI LB |, % 3 #i4r , A NCO H R EME. P&, S

MultiView =2 Spectrum Resolution Bandwidth
¢ x

Ref Level 0.00 dBm ® RBW 50 kHz
Att 10dB SWT 410 ms VBW 50 kHz

1 Frequency Sweep e 1 AP Clrw

~100 dBm

-110 dBm

1001 pts Span 10.24 GHz

CF 5.12 GHz

& 2-21. DAC39RF12EVM , JMODE 3 H[{] CHA i , J5H NCO

DAC39RF12EVM 7t DDS = T (AT B 7~ 15l

1. JAH DDS #iz{
a. BCEEMER
i. 10.24GSPS
i. DUCO Bt %| CHA , DUC1 M) %] CHB

2. Jazh DAC GUI J& , (X FH& M T B g 5 20 BRRAE
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idids

[ DAC39RFIXEVM

Change to DES2XL

1. Enable DDS Mode

JESD Configuration Analog Output NCO Configuration Low Level

DAC A Analog Parameters

MXMODE :  DES2XL

Dither: Single Edge ~

Coarse Bias: | Oxf

Change to DES2XL
+ Use TXENO

v DEM: SED-nd
DEMAdj: 0
Fine Bias : | 0x30

~ TXENO

DAC B Analog Parameters

MXMODE: DES2XL

Dither: Single Edge ~

Coarse Bias : | Oxf
v

D Fast TX Enable

v DEM: SED-nd
DEMAdj: 0
Fine Bias: |0x33

v

@)

Two DDS's Enabled

DUC Format: Real
DACA Source: v
DACB Source: ()
DUCO real
DUC Gain: o0dB |~

() Auto set DuC Gain

Multiview =2 Spectrum
RefLevel

At 13

1 Frequency Sweep.

iz Mode Auto FFT

~ D Enable Current Doubler

o 0O
% @)

DUCT real
0dB v

Marker 1

570 MHz| &

x

2. Choose the number
of NCO’s

[ DAC39RFIXEV. 4 —

JESD Configur. ‘ion Analog L tput NCO Configuration Low Level

10.24G « Enable DD. *Mode <

DAC Update Rate DDS Count: 2 =

DUCO NCO

Phase Offset (°): | 0.0

Frequency (Hz): ' 1G
Freq Step (Hz):

Update Mode: Reset ~  DDS Amp (dBFS):

Frequency (Hz): | 2§

DUC1 NCO
Phase Offset (%): (0.0 Freq Step (H2)

Update Mode: Reset ~ DDS Amp (dBFS)

NCO SYNC Type:
SPISYNC ~

Gen SPI
Sync Edge

(O sPisyne

Two DDS's Enabled
DUC Format:  Real - () En=t'_ Current Do+t
DACASource: D m D

DACB Source: () v O

DUCOreal DUCT real
DUC Gain: 0dB |~ 0dB  ~ 0dB

D Auto Set DUC Gain

) kHz  Mode Auto FFT

3. Set Frequency of
NCO’s 1G for DDS0
and 2G for DDS1.
Press <Enter>

4. Set DDS Amp.
0dBFS is max. Press
<Enter>

5. Map DUCO to DACA
and DUC1 to DACB.

Morker 1

2.0GHz| ¢ X

© 1AP Clrw
Mi[1 6 dém
0000 GH

DACA Generating a 1GHz tone in DDS mode. Note the reduced 2" Nyquist

image due to DES2XL output mode

DACB Generating a 2GHz tone in DDS mode. Note the reduced 2" Nyquist

image due to DES2XL output mode
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2.2 PSRRI S - B

RSV L B A2 T I B o s R A% (SR E Mini-Circuits [ MTX2-183+ “Fi-JE- 4748 K% ) , iX & CHB HIBRIN X
. &R (K E Mini-Circuits ] TCM2-63WX+ “Fii-JE 4728 528 ) BRINE CHA o BE AL —P47-4F

TR RAS , AU SO, LSl RIES KRGS . ESRE 2-2.

AL B AR RENS S 4 55 i PSP - AR P A I Sk T, I AL VR P A= 0 5 AT e . 2R At h
, WAL TE . IS E 2-3.

ok
He

& 2-2. BgoftLMET DAC EVM it B8 42

DAC % HiiE ¥ EBRETE BTl
CHA - #3jfi (MTX2-183+) C52. C60. C17 C1. C2. C3=0.1pF
CHA -ZE5)) ( T- T Hi A R4 55 B ) R3. R5. C17 R1. R9. R2=00Q
CHB - #3ifi (TCM2-63WX+) C4. C6. C5 C61. C62. C22=0.1yF
CHB -Z3)) ( Tf- A Tl s 55 B ) R13. R19. C5 R11. R15, R12=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

Ho
DACOUTA p
1p8v *
VDDA18A
1A
3 TCBT-123+
SharedPad.
E o~
i
i - — aa
| Shared Pad
R3
0Q 12 J
P s SN.Val >y
i T 00 s
Shared Pad Cc52 c17
16V = —T-16V ~r{eafey
0.1 uF—I—— 1 NC 0.1 uF
IGND
Shared Pad =
TX2-183+ — GND
GRD
hf [ 0n J?<
Shargd Pad Ce0
| 16 T
0.1uF
i
H e
i = = Jz2
i GND GND R10 1_{g)OUTAN
| 0n
!
1p8V 3R 17 ‘*
VDDA18A 4: [TCBT-123+ ) & 4
[ L]
3 =
R, J GND

DACOUTA_n

A. DACA#ithiZf. BRNESLT |, ZBIE M TCM2-63WX+ - 31 #728 Hids .

c18 _|

50V 50V

0.5pF 0.5 pF GND
GAD

A 2-24. Bl H KA - CHA

( 30MHz % 6GHz )
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DACOUTE _p

1p8v o
VDDA18B

4A
3 N\i TCBT-123+

R13
0Q

Shared Pad

Shared Pad

16 C5 J3
1 °OUTBP
oo |
16V
= 0.1uF =

TX2-183+ =

R14

.................... 0aQ
Shared Pad

rpRa—

[2]
Z
o

R16
0Q

harkd Pad

R15
0Q

J4
R20
e u‘r‘:‘ 1 \OUTBn
o T8 ( 3
GED

1p8vV 9A 0 O
VDDA18B —— [TCBT-123+

|fe——
e

[2]
=
o
9]
Z
o

é
Bl
||}—|; i

Bl ces _L TCM2-63WX+ -
sov T s0v T = GND
0.5 pF 0.5pF GiD
X
GED
A. DACB %%, BRINEMT | iZIWIE [ H MTX2-183+ “FH#i-JE-FHAs k88, ( 2MHz % 18GHz )
&l 2-25. 1l %42 - CHB
ZHCUCZ5 - APRIL 2025 DAC39RF12EVM iffifét 25

eI R
English Document: SBAU430
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUCZ5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUCZ5&partnum=DAC39RF12EVM
https://www.ti.com/lit/pdf/SBAU430

Vil

i3 TEXAS
INSTRUMENTS

www.ti.com.cn

2.3FMC 5 5% H
7 2-3 JLfit T DAC39RF12EVM [115 =

VRS S .

FIAA 5 5 6 i34t HAT AR JESD i T AR DAC AL2E
DAC39RF12EVM GUI 1) JESD ZAF il xS i HE ) A Z Dy fE

& 2-3. 5 5H%H
DAC JESD %R JREE FMC %5 FMC 5| TSW14J59 FPGA %R
JEIE 9 & DPO_C2M C2. C3 Q224 MGTYTXNO
1HiE 11 b DP1_C2M A22. A23 Q224 MGTYTXN1
jifiE 15 72 DP2_C2M A26. A27 Q224 MGTYTXN2
Mg 5 & DP3_C2M A30. A31 Q224 MGTYTXN3
BiE 3 DP4_C2M A34. A35 Q225 MGTYTXNO
W& 0 o DP5_C2M A38. A39 Q225 MGTYTXN1
JHiE 1 p DP6_C2M B36. B37 Q225 MGTYTXN2
WiE 2 j ) DP7_C2M B32. B33 Q225 MGTYTXN3
iWiE 7 ) DP8_C2M B28. B29 Q226 MGTYTXNO
jiE 13 P DP9_C2M B24. B25 Q226 MGTYTXN1
iWiE 12 52 DP10_C2M 724, 725 Q226 MGTYTXN2
i 14 B DP11_C2M Y26. Y27 Q226 MGTYTXN3
Wi 6 2 DP12_C2M 728, 729 Q227 MGTYTXNO
HiE 4 P DP13_C2M Y30. Y31 Q227 MGTYTXN1
JWiE 10 2 DP20_C2M(™" 78. 79 Q227 MGTYTXN2
Wit 8 = DP21_C2M(" Y6. Y7 Q227 MGTYTXN3

M

DP20_C2M Fl DP21_C2M 7] 2 ¥ # i % DP14_C2M Hl DP15_C2M , LU & HAlh FPGA BRIt VITA 47k

3 ZHEER

3.1

R

Microsoft® and Windows® are registered trademarks of Microsoft Corporation.

P AR % B P & 1 7
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