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AD9144-EBZ Evaluation Board Quick Start
Guide

Getting Started with the AD9144-EBZ Evaluation Board and
Software

What's in the Box

- AD9144-EBZ Evaluation Board (Rev 2 Silicon)
. Evaluation Board CD
. Mini-USB Cable

Recommended Equipment List

- +5Vdc, Power Supply

- 2 Sinusoidal Clock Sources

- Spectrum Analyzer

- Data Pattern Generator Series 3 (DPG3)

Introduction

The AD9144-EBZ connects to a DPG3 for quick evaluation of the AD9144, a high-speed, signal
processing Digital to Analog Converter. The DPG3 automatically formats the data and sends it to the
AD9144-EBZ, simplifying evaluation of the device. The Evaluation Board (EVB) runs from a +5V supply.
A clock distribution chip AD9516 is included on this EVB as a clock fan-out and frequency divider for
the DACCLK, REFCLK and DPG3 input clock. Figure 2 is an image of the top side of the AD9144-EBZ.

AD9144 Evaluation Software

The AD9144 Evaluation Board software has an easy-to-use graphical user interface (GUI). It is
included on the Evaluation Board CD, or can be downloaded from the DPG website at
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http://www.analog.com/dpg. This will install DPGDownloader (for generating and loading vectors into
the DPG3) and AD9144 SPI software.

Hardware Setup

Connect +5.0V to P5, GND to P6. A low phase noise high frequency clock source should be connected
to the SMA connector, J1. This is the DACCLK input. The spectrum analyzer should be connected to
the SMA connector, J4. A +1.0V power supply must be connected to the VTT probe point near SMA
connector ]9, along with a GND connection to the GND probe point next to it. The evaluation board
connects to the DPG3 through the connectors P4. The PC should be connected to the EVB using the
mini-USB connector XP2 after installation of the Evaluation Board software. Figure 1 shows the block
diagram of the set-up.
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Figure 1. Block diagram of the AD9144 lab bench set-up Figure 2. Top view of AD9144-EBZ

Getting Started

The PC software comes on the included Evaluation Board CD, but may also be downloaded from the
DPG Web site at http://www.analog.com/dpg. The installation will include the DPG Downloader
software as well as all the necessary AD9144 files including schematic, board layout, datasheet,
AD9144 SPI, and other files.

Initial Set-Up

1. Install the DPG Downloader and AD9144 SPI software and support files on your PC. Follow the
instructions in the installation wizard and use the default (recommended) installation settings.

2. Use a USB cable to connect the EVB to your PC and connect the lab equipment to the EVB.

3. Connect the DGP3 unit to your PC and turn on the unit.
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Single-Tone Test using DAC PLL

These settings configure the AD9144 to output a sine wave using the DPG3 and allow the user to view
the single-tone performance at the DAC output, under the condition: Fdata = 368.64MHz, 4X
interpolation, IF = 20MHz.

Configure DPG Vector Software

1. To begin, turn on the external +5V supply 2. Open DPG Downloader if you have not done so. (Start
> All Programs > Analog Devices > DPG > DPGDownloader). Ensure that the program detects the
AD9144, as indicated in the “Evaluation Board” drop-down list as “JESD204", and select it. The “Data
Clock Frequency” window will show (0 or 19 MHz)because the SPI software had not been started. The
DPG Downloader panel should look like Figure 3.
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Figure 3. DPG Downloader Panel

3. Click on “Add Generated Waveform”, and then “Single Tone”. As shown in Figure 4, a Single Tone
panel will be added to the vector list. Enter the sample rate, in this case 250MHz and the desired
frequency, 50MHz. Enter the digital amplitude. In this case we use -6dBFS. Check the “Generate
Complex Data (I & Q)” box and uncheck the “Unsigned Data” box. Select the In-Phase data vector in
the “DACO” and “DAC2” drop down menu and the Quadrature data vector in the “DAC1” and “DAC3".

Rev 27 Jan 2014 16:01 | Page 3



http://wiki.analog.com/_detail/resources/eval/dpg/ad9144/dpg_panel_start.png?id=resources:eval:dpg:ad9144-ebz

Fie  Help

|5 Add Dala Pl = ' ddl Generated Wiveferm = 0 Remiret Sebected () Resreve A1 | Graph Seemed Veclas
1 Camar Flaic o verage At of bt ersewact pecior- 68 08 Dizuble-cick: Caier to: Bt ol
| = GEMGrep I Cemes Cosmber. 0000000z Smpiiede: 000 48 Povaey Caver | [ | &
— L
+ 2
— a
| Gywe ;
L i Canieay
|5m Carter Frauancy 11 0z ! Faistres depitide: DO0DE 2 Slerded  |GEMGMGR » Ko oiCees 2 |8 CoseSpeorg 2000 NHz 3
eclor =
#akd Casmers
Diata Fiate J0000MME - DAC Resshben | M6 Dbln Recod Lengh | T6EEM[D (st g
E
2 e Fagueny SOOB0MH - Amplnde: £8-5- 08 Ful 500k Fiskai Phasa Bt f|
Cokculsbed Fraguency HIO000 MHE ycien: 3277 7] Unsgrasi [ita Alcrw wromrs cycs oot 7] Gl Compleo: Dt & G E
DPGE3 Unat 1 E
Evabotb Boad | JESDOM - Dot Plorvtunckc G Offemt
Pest Do | 200 DG 2008, o] | BAE® Ea: Srgie Tons - 50003 Mk 610 o 0.0 |in-Phase) ~ bR
Configursizon Frogrees DAC T a0 Sanghs Tors - 50003 MHz: 6.5 d8: 007 [Clwedrauns) - L
Configuralon eesen:  |501.153 B2T2N3 DACZ (2. Sughes Towe - 50003 MHe .10 dE: LI [la-Phisse - b ]
Wt0PG S Singhe DACE (20 Single Tone « 50003 MHe. 6.0 8 (07 [Ceadranre) - [
Play Mot | Loap - 15
DCintw (lock Fequency:  EEREEN L
Ress || Frowwer 1 Frml:l”hma B [ | ] Seac Selec | nbenal Sme ESDCFG: (B v Subuiye: 0
GETen: 00 5 WASDemy 0 [ WComerObes: 00 3 FiascRG: 00 B L ) B ok B ok F o om FoS
Mp: W = @ 5 g5 W 5 W HD ¥ Sommbing beetlane [T]7 E ¥ A F2 @z 1 #Fo
o Mg dmconresched Foshotion fessds
: + | Dosnbssd
| Adwanced Tt Vs Mooy | | Progress 3| | ¢ m Pl
Fee 1.3

Figure 4. DPG Downloader sinewave vector

Configuring SPI

1. Open the AD9144 SPI application (Start > All Programs > Analog Devices > AD9144 > AD9144 SPI).
The screen should look similar to Figure 5.
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Figure 5. Entry Screen of the AD9144 SPI software

2. Configure the hardware according to the hardware set-up instructions given in the Hardware Setup
section above. Set the frequency of the DAC clock signal generator to 250MHz, and the output level to
3dBm. The spectrum analyzer can be configured with Center Frequency = 200 MHz, Span = 400 MHz,
and Resolution Bandwidth of 30 kHz. Choose Input Attenuation to be 20dB. This can be adjusted later
if indications are that the analyzer is causing degradations.

3. Follow the sequence below to configure the AD9144 SPI registers.

a. Open the AD9144 customer SPI software and go to the Quick Start tab (See Figure 5). The
parameters in top left corner need to be selected in the Quick Start List shown in the panel below. The
Links should be set to dual link, mode which is interface mode set to 4, Subclass 1 box checked,
Interpolation set to 4, the DAC PLL box checked,refCLK = 125MHz, Fin =250Mhz and FDAC set to
1000 MHz.

b. Click “Commit” button to initialize the AD9144. At this point both the JESD204B PLL should be
locked and the DAC PLL should locked indicated with bright green PLL button.

c. Click “Read All Registers” in the top menu bar.

d. Make sure the JESD204B parameters in the DPG Downloader panel match what’s shown in the
“JESD204B parameters readback” in the AD9144 SPI software. If not, change the ones in the DPG
Downloader panel.The four registers “codeGrpSync, FrameSync, GoodCheckSum and Initial LaneSync”
should all read OF indicating the lanes are working correctly. If you are using a different interface
mode than 4 these register will read different codes. At this point the data clock frequency on the LED
panel of the DPG3 and in the DPG3 software panel should read ¥ the Data rate frequency 125MHz.

e. Click Download (il) and Play (il) in the DPG Downloader screen.

f. Click “Read All Registers” in the top menu bar. You should see “JESD204B PLL Lock Readback”
shows “PLL is locked”.

g. The current on the 5V supply should read about 1600mA. If you do not see the output, gently push
the board toward the DPG3. This ensures that the board is firmly connected to the DPG3. The four
registers codeGrpSync, FrameSync, GoodCheckSum and Initial LaneSync should all read OF indicating
the lanes are working correctly. At this point the data clock frequency on the LED panel of the DPG3
and in the DPG3 software panel should read Y2 the Data rate frequency 125MHz.
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Figure 6. AD9144-EBZ Eval Board output Spectrum

ConfSingle Tone using the NCO

1. The NCO is used by loading the FDAC to 1GHz and selecting the shift frequency, for this example
we will use 75MHz. The click the NCO Enable button, the NOC FTW will change from 00000 to
13333333.xt click the ftw undate req button, the ftw update light should turn bring green at this
pointSee Figure 7

2. The DAC outputs will shift up to 125MHz (Sum on input and the NCO freq shift) See Figure 8.
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Figure 8. SPI Setting for using NCO
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