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Getting Started with the AD9162-FMC-EBZ Evaluation Board and Software

WHAT'S INTHEBOX RECOMMENDED EQUIPMENT LIST
AD9162-FMC-EBZ OR AD9162-FMCB-EBZ Evaluation Board'" +12Vdc Power Supply

Mini USB cable Dual Sinusoidal Clock Source (5GHz, <0.5ps RMS jitter)
Evaluation Board DVD Spectrum Analyzer

(1) The difference between these twoversion boards can be found inthe boards difference section

INTRODUCTION

The AD9162-FMC(B)-EBZ EVB connectstoan ADS7-V1 or ADS7-V2 Pattern Generator to allow for quick evaluation of the AD9162, a
high-speed, RF Digital to Analog converter (RF DAC). The ADS7 automatically formats the data and sends it tothe AD9162 EVB,
simplifying evaluation of the device. The Evaluation Board (EVB) runs from the FMC power supply.

The AD9162-FMC(B)-EBZ EVB can be driven by an external clock or the on-board clock, the ADF4355, as shown in Figure 1. There is
one single pole, double throw (SPDT) switch on the board for selecting the clock source.

Figure 2 is an image of the topside of the AD9162-FMC(B)-EBZ. The board includes a clock buffer, the AD9508, which provides the
reference clock and SYSREF to the ADS7 and the SYSREF signal to DAC.

AD9162-FMC(B)-EBZEVALUATION SOFTWARE

The AD9162-FMC(B)-EBZ Evaluation Board software has an easy-to-use graphical user interface (GUI) called ACE (Analysis, Control,
Evaluation). It isincluded on the Evaluation Board CD. This will install DPG Downloader (for loading vectorsinto the ADS7) and the
AD9162 ACE SPI programmer application. The SPI programmer enables full access tothe AD9162’s register map, and has additional
functionality such as the ability to record, load, and save macros, or register sequences, to ease programming of the device. The ADF4355
and AD9508 are also configured by ACE. Several macros or register sequences will be used by this guide to demonstrate the usefulness of
the function and to ease the setup of the device. ACE also controls the SPDT switch for selecting the clock source.
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Figure 2. Top view of AD9162-FMC(B)-EBZ Evaluation Board

Figure 1. Block diagram of the AD9162-FMC(B)-EBZ lab bench set-up
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AD9162-FMC-EBZ Evaluation Board

HARDWARE SETUP
1. Use external signal generator as clock source

Remove the jumper on JP1. A low phase noise, high frequency clock source should be connected to the SMA connector, J31; and output
level set to 0dBm. A second low phase noise, high frequency clock source (10MHzto 250MHz) with0 dBm output level that is the
reference clock of the ADF4355 should be connected to the SMA connector J61; the two clock sources should be synchronized. A unit
such as the Rohde and Schwarz SMA100 hasa convenient option for a secondary signal source, and using it will ensure the two clocks are
synchronized. Or, the 10 MHz reference output of the signal generator can be used as the reference input. The spectrum analyzer should
be connected to the SMA connector, ]32.

Affix the AD9162-FMC(B)-EBZ Eval board to the ADS7-V1 using the connector circled in Figure 3. The ADS7-V2 has a single FMC
connectorand the AD9162-FMC(B)-EBZ Eval board should be connectedtoit,

Figure 3. View of the top of the ADS7-V1 pattern generator board

2. Use on-board ADF4355 as clock source
Put the jumper on JP1. And connect the spectrum analyzer to the SMA connector, ]32

Affix the AD9162-FMC(B)-EBZ Eval board to the ADS7-V1 using the connectorcircled in Figure 3. The ADS7-V2 has a single FMC
connectorand the AD9162-FMC(B)-EBZ Eval board should be connectedtoit.

3. DC TEST/NCO mode without ADS7

The AD9162 can work in DC TEST/NCO mode without ADS7, but it has to run from an external power supply. Connect +12V to TP64
(red), GND to TP41 (black). The external power supply should have capacity for 1A of current. Put the jumper on JP1 if using the on-
board ADF4355 asthe clock source. If using an external clock source, connect alow phase noise, high frequency clock source toJ31. And
connect the spectrum analyzer to the SMA connector, J32

The PC should be connected to the EVB using the mini-USB connector XP2 after installation of the Evaluation Board software. The PC
also should be connected to the ADS7 through its USB connector. Do not connect these USB connectors until after the software has
been loaded onto the PC.

GETTING STARTED

The PC software comes on the included Evaluation Board DVD. The installation will include an updated version of the DPG Downloader
software as well as all the necessary AD9162-FMC(B)-EBZ files including schematic, board layout, data sheet, SPI programmer, and other
files.
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AD9162-FMC-EBZ Evaluation Board

InitialSet-Up

Install the DPG Downloader and AD9162 software and support fileson your PC by running the “autorun.exe” program. It will appear as
in Figure 4. Run both of the indicated files, one for the DAC Software Suite and the other for the ACE installer.

[ Devices: DAL §

=
= RIYALWV\a
| L3 bEvices

DAC Software Suite |

| Welcome

| The DAC Software Suite instalis several utilities for working with a Data Pattemn Generator as well as USB drivers for
evaluation boards and software to access the SPi interface on our DACs.

For more detailed instructions oninstalling the DAC Software Suite, view the DAC Software Suite Installation Guide
before chcking the link below

Toinstall the DAC Software Suite click the links below:

1. Click here to install the DAC Software Suite and all Evaluation Board
software

2. Click here to install ACE for the AD9144 & AD9162 Evaluation Boards
| Or Install Individual Evaluation Board Software Only

If you will not be using a DPG with your evaluation board, you can chose to install only the software needed for your
evaluation board using the links below. If you have already installed DPGDownloader, all of the board updates were
installed by default

Instatier Quick Stant Guide Datasheet
AD9106 AD9102 AD9106 EBZ AD9102 EBZ AD9106 ADO102
ADO117 AD9116 ADA115 i

AD9114 ey Yiew

Figure 4. Entry screen of the installer program for the DAC Software Suite and ACE installer
It is suggested that the basic set-up is verified before making any modificationsto the evaluation board.

Several different configurations and scenarios will be described in this Quick Start guide, with step-by-step instructions for each one of
them. Not all need to be completed, but rather choose the scenario(s) which is/are desired to be evaluated and follow the instructions. A
summary software User’s Guide is at the end of the start-up scenarios.

DCTEST/NCOMODE
Configure Hardware

The spectrum analyzer can be configured with Start Frequency = 50 MHz, Stop Frequency 5 GHz, and Resolution Bandwidth of 300 kHz.
Use an Average/RMS detector setting, and choose Input Attenuation to be 6 dB. This can be adjusted later if indications are that the
analyzer is causing degradations (warnings on the analyzer itself, or third order products appearing on the output spectrum.).

Configure the AD9162-FMC(B)-EBZ Evaluation Board
1. Open the ACE software, which is located in Start->Programs->Analog Devices->ACE->ACE. The screen will appear similar to
Figure 5 below. ACE is the software that is used to load the registers in the AD9162. The ACE software enables full access to the
AD9162 register map, and also has several views and features that simplify its use. Many of the ACE software features will be

covered in the ACE Software User’s Guide section. This section will focus on what is necessary tostart-up the AD9162 in DC
TEST/NCO mode.
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AD9162-FMC-EBZ Evaluation Board

Attached Hardware

Recent Sessions: AD9162-FMC-EBZ
29162
C)
AD9144 Eval Board AD9162 Eval Board AD9162-FMC-EBZ AD9164-FMC-EBZ AD9162-FMCB-EBZ
@ ] ] ] ]
AD9164-FMCB-EBZ AD9162-FMCC-EBZ AD9164-FMCC-EBZ AD9163-FMCC-EBZ AD9161-FMCC-EBZ
("] "] 7] (] (7]
IL o - o = - o - ¥ Nh?khtd:huﬂ_!ﬂgr.
Ready
Figure 5. The entry screen of the ACE SPI programmer software
2. Open the board view by double clicking on the AD9162 Eval Board area, then select clock source as shown in Figure 6.

File [Visw] Help

Start ; ::::age |62 System Board » L o M . %
[5ta] bard % |ADB162 X[ ADILE2 Memors Map_X pen Macro script O P

| :::wbemgg« o i
V| MecroTooks <4— Display Macro Tools I
Commands
(T D
ADFasSE ADOSOE
s €  Select Clock Source
:.........: @ Futernal Cock
[, 1]
M ADI1E2
Te Ot
@ Teon
States Good, ADS162 Systern Baard - Resdy
Figure 6. AD9162 Eval Board View and Clock Source Selection in ACE
3

Open the file called “AD916x_Initial_Worksheet.xlsx”. It will look like Figure 7 . Follow the three steps in the file and save the
Macro script into one file (file name example: AD9162_Script.adimacro). Notes that correct board number MUST be selected
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AD9162-FMC-EBZ Evaluation Board

in step 1. DC TEST mode can be enabled by setting register 0x150[1] to 1. And interpolation ratio must be 1 in DC TEST mode.
The output amplitude can be changed by register 0x14F and 0x14E. The output frequency is set by NCO.

STEP 1 Interpolation, 204B Parameters . NCO e O ireque A

ADF4355 REF CLOCK MHz 120 NCO Frequency MHz 9999

DAC CLOCK MHz 5000 Inver SINC 0

Interpolation Rafio 1 DDR . 1
Lanes g DC TEST . |
Lzl ER

STEP 2

@Subsystem_1.ADI162-FMC-EBZ ADF4355: Evaluation. Conlrol RawiriteRegister( 0xC, Gxd1); ADFA35S configration

(@Eubsystem 1 ADI162-FMC-EBZ ADFA255: Evaluation Confrel RawwwriteReqister0xE, [ 1300);
(@=ubsystem_1 AD3162-FMC-EBZ ADF4255: Evaluation Control RawiWriteRegister(0xs, eC012F);
Subsystem_1 ADS162-FMC-EBZ ADFA355! Evaluation Control RawiriteRenister( 0«9, (xCOCTFF),
@Subsystem_1.ADI162-FMC-EBZ ADF4355: Evaluation. Conlrol RawiriteRegister( 0x8, (x102D042);
(@Eubsystem_1 AD162-FMC-EBZ ADFA255; Evaluation Confrel RawiriteRegister|0x7, 0x12000007%
(@Subsystem_1.ADI162-FMC-EBZ ADF4255: Bvaluation Control RawwriteReqistar( 0, 3500666, COPY and PASTE A9:A102 into one file
{@Subsystem_1 AD3162-FMC-EBZ ADF4355: Evaluation Control RawiWriteReg| ster( 05, 0x80002), SAVE the file
@Subsystem_1.ADI162-FMC-EBZ ADF4355: Evaluation. Confrol RewmitriteRegister( 0=, (x3002088);
@=ubsystem_1 ADZ162-FMC-EBZ ADF4355: Evaluation Confrel RawwriteReqistor|0x3, 0x00);
(@Subsystem_1.ADI162-FMC-EBZ ADF4255: Evaluation Control RawwWriteRegister((x2, QxS0010);
@subsystem_1.ADI162-FMC-EBZ ADF43255: Evaluation Conltrol RawiWriteRegister(0x1, OxAAARRA),
@Subsystem_1.ADI162-FMC-EBZ ADF4355: Evaluation Control RawiriteRegister( 0x0, 0x200A6);
(@Eubsystem_1 ADB162-FMC-EBZ ADAS08: Evaluation Confrol RawriteRegister( 00, (xe1); IAD9508 configration
(@DSubsystem_1 ADS162-FMC-EBZ AD3S08: Evaluation Control RawwvriteRegister(0x15, hed);
@Subsystem_1.ADI162-FMC-EBZ ADIS08: Evaluation Control RawWWriteRegister( 0x1F, (x84);
@Subsystem_1.AD2162-FMC-EBZ ADSS08: Evaluation Control RawvvriteRegister( 0:23, x4,
(E@subsystem_1 ADI162-FMC-EBZ ADIS08: Evaluation Control RawwvriteReqister(0x28, 0x34 )
UL PALISEL 15003,

@Subsystem_1.ADI152-FMC-EBZ ADIS08: Evaluation Control RawwWriteRegister0x1%, (x3);
@Subsystem_1 ADS162-FMC-EBZ AD162: Evaluation Confrol RawriteRegister( 0x0, (x28); IAD2162 configration
(@Subsystem_1 ADI162-FMC-EBZ AD3162: Evaluation Control RawwvriteRegister( 0x58, Maa);
(DSubsystem_1 ADS1B2-FMC-EBZ ADS162: Evaluation Control RawiriteReqister( 0x80, DeIE),
@Subsystem_1.ADI162-FMC-EBZ ADS162: Evaluation Control RawvriteRegister( 080, (x0);
@Esubsystem_1 ADS162-FMC-EBZ AD162: Evaluation Confrol RawriteRegister( 00, txd);
(eubsystem 1.ADI1E2-FMC-EBZ ADI162: Evaluation Control RawyvriteReaister( 0x289 et |

Figure 7. AD9162 Initialization Worksheet

Go to the macro section on the right and click on the “Open Macro” icon (folder opening) as shown in Figure 6. In the Open
Macro dialog, navigate to the file that is saved in step 3, and click “Open”. A series of register writes will appear below the
control.

Press the “Play” (right-pointing triangle) button, and all of the black register writes should turn green as they are successfully
executed as shown in Figure 8.
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AD9162-FMC-EBZ Evaluation Board

Start X | System * | AD9162 System Board
3\ C. Play
Command

Evaluation.Cantrol
Evaluation.Contral RawiirileReqisten(s, 61500%

Exalation.Control RaWTITERegistena, 0C0138);

RawiriteRegisteniC,

Evalustion.Cantrol RawWriteRegisten!

CDCFFFE

Evaluation.Cantral RawriteRegister(d, 1020047

isa hor.Con ol Rawir ILeRegistenT, 1200000

slon.Cantrol RawWritedegistenis, 3500666
lsation Control RawWiriteRegistends, 080002;
Evalimtion.Control RawiWriteAeglsterid, 3002098
Evaluation.Control RawWirileReglstens, O

Evalimtion Control awWiritedegisten(?, 7D,

RawiViriteRagisten|
Ismtion.Cantrol RawWriteregistenyd, 20000

lsation.Control

Evalustion Cantrol Ranitirit=Azgister(d, 081}
iomC i) e tedtegister(15, 08):
Rawiviriledagistesd1F, 0205
listion.Cantrol RawWriteegisten(25, 0941
Eralustion Cantrol Renitrit=Aegister(28, 054);
EV3IBTON.CONTol RANWITTEREQ TeniD. D99
Justiee. Control RanWrileRegisten(58, 3
iaion.Cantrol faWritelegister3, 16;

Evalustion.Contral RawiWritsRegister(3D, O

Evalustion.Cantrol

Bi0n.Con ol R teReqistenan, O

Evalistion Control RamiriteAegister| 208, 41

Evalumtion.Cantral Rawwritefegister]
lsstior.Con ol RenVirit=Aegisten( B3, OFF
BH0n.CoN 0l AW teReqistenaBs, 1

Evalistion Cantrol RamiriteAegisteri
luation.Contral RawWirteAegisteniad, 17y

| Ranirit=Registeridd, 45

6. A 1GHzsingle toneshould now appear on the spectrum analyzer as shown in Figure 9. Change the NCO frequency and repeat

% ADBIG2 X AD162 Memory Map X ADI1

Context

Supsystem 1A
Subsystem_LADILEZ System Boand ADFA35S

SuDsysTem_LADI16Z System BOarLADFA355

System Board ADF435%

Suibeyztem 1 ADD16T System Board ADFA35S

Supsystem
Subsystem_LADILEZ System Boank ADFA35S
Subsystem_1ADI162

62 System Board ADF4155

st Boar ADFA355

Suibeyrter 1 ADDLED Sysbem Board ADFA35S

SuDsystem ]
Sunsystem 1
Subsystem )

2 System BCartADF4355

L ADD1ET Sysbern Brard ADFA:
ADILEZ System Board ADF4355
System Board ADSSE
? System Brard ADAS08
L ADT1ET Systern Beard ADDS0E
Sudsystem_LADTLGE System Boand ADTS06

Suinsystem 1ADILE2 System Board ADBS08
SUDSYSTRM_LADIL6Z System BCALADELEZ
Suibeyster 1 ADTLET System Board ADDLED
Supsystem_LADIL6E System Boant ADTLEZ
Suinsyster 1ADILEZ System Board ADBLEZ
SUDSYSTRM_LADILEZ System BCAnADILEZ

Subsystem_1 ADS163 System Board ADS162

D

Supsystem 3 ystem Boart ADILEZ
Subsystem_LADL6? System Boart ADBLEZ
SuDSystem_LADILE System BCAMLADILEZ
Sunsystem 1 ADS167 System Board AD162
Subsystem_LADIL62 System Beark.ADILEZ

Subsystem LADILE System Board ADBLEZ

A. Open Macro script

Macro Tools v =

Becord Sub-Commands

@Subsystern_1 ADF1EZ Systern B

\
Skip Break 3
Ma
W 2robysis | Cantrol | Evalustion - Open Macro
[l # AnslogDevices » ACE » Macros » + [ &5 || Search Mares 2
Organize = Hew folder = - [ @
- ~ HNeme : =
Favrites
ADFL35S
& Downloads Esernal clack saurce
AecentPlaces NCO made
C scrpt adimacro
§ Libraries L 2 ript Uene 156G adimacra
1| Dacuments cript Uzne 195 adimaces
o Music ADI16=_script U=
) Pictuies o) ADI6x_script 1l TORL01S B
B viceos ) ADI16=_seript_fl
&) AD9 16 seript Dl
roputer o] AD816 seriptidd 1p2
) o A1 senptedlaSh adimacia
CO-RW D o] ADSI scripte3106. sdimacro i
5 Local Bragram _ Anaacaz. — '
File name: [ ERTERETRIT ~ | [Macro Files (*adimacra) -
3 f Open | Carice
B. Select file saved in step 3 lmdiznlz
[

Figure 8. Run Macro Script

step 3 to step5 for getting different DAC output.

Ag?lml
0 RL

Marker 1 1.00040

Spectrum Analyzer - Swept SA

RF 18

Ref -10.00 dBm
V1

0000000 GHz
NFE

PNO: Fast 1 Trig: Free Run
M aransd8

Avg Type: RMS

STATUS

03:37:20 PM Apr 21, 2015

Mkr1 1.000 40 GHz
13.73 dBm

Stop 5.000 GHz
Sweep 554.4 ms (1001 pts)

Configure Hardware

Figure 9. Spectrum Analyzer plot of DAC output in NCO mode, showing single tone at 1 GHz

USINGTHEADS7 TOPLAYAPATTERN TOTHEAD9162-FMC(B)-EBZ

ros
16x_scriptadimacro

mands
ipcyzben 1 ADDIED Sycte B| +

jpsysbern_1ADSIET Syste B
ispsbern 1ADIIED Systen B

syl Syslem 5
izspsbern LADSE Systen B
josystern_LADS1ES Systen B
jrsysbern_1ADS1ET Syste B
aystern_LADF1ES Sy

ayster_LADG16Z System B
systen_LADIL ten &
jpeysben_1ADIIED Syslen B
psysten_LADIIE System 5
jpeysben 1 ADIIED Systen B

rzystern_1AD3162 Systen B

Configure the hardware according to the hardware set-up instructions given in the Hardware Setup section above.
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AD9162-FMC-EBZ Evaluation Board

The spectrum analyzer can be configured with Start Frequency = 50 MHz, Stop Frequency 5 GHz, and Resolution Bandwidth of 300 kHz.
Use an Average/RMS detector setting, and choose Input Attenuation to be 6 dB. This can be adjusted later if indicationsare that the
analyzer is causing degradations (warnings on the analyzer itself, or third order products appearing on the output spectrum.).

Load and Play Patternto the ADS7

Open DPGDownloader (Start > Programs > Analog Devices > DPG > DPGDownloader). Ensure that the program detects the AD9162,
as indicated in the “Evaluation Board” drop-down list, and select it. For this evaluation board, JESD204B is the only valid Port
Configuration, and it will be selected automatically. The “Lane Rate” window may not yet show a clock frequency, but it normally does. In
the lower portion of the screen, choose Subclass ‘0”. The screen should look like Figure 10. The SYNC Status may showa Green check
mark or a Red “X”. It is irrelevant at this point.

B oraDownloader =N =
File  Help
| &dd Data File » |5} Add Generated Waveform = | % Remove Selected (34 Remove Al || Graph Selected Vectors
Tl . 1 Wi
Diata Rate: 2458 GHz|2| DAC Resohtions | 163 bits Record Length 16384 5 Offset: 0k 5
| L a
1 Desited Frequency: 100.000 MHz |+ | Ampliude | 002 dB (Full Scale)  Relative Phase: 0.0 n
Calculated Freguency: 7995650 MHz Cycles: | 5333 [7] Unsigned Data  [7] Allow even cycle count  [¥] Generate Comples Data ) & Q) §
ADS7-¥2 Unit 1
Evaluation Board, | | ADS162 - Data Flayback
Port Corfguatiors| [JESD2048 o] = O .
Configuration Progress. |

ubclass: Scrambling

Configuration Version,  12/5/2014 Lane Count. 8~ | Interpolation Mode:

Muli-DFG Syne: Single s R 0Gbps I ] SYSREF
[¥#] Hide disconnected Evaluation Boards _
LereRd | SYNC St 63 @l i
Advanced/Debug... Progeess; € |
[3a |

Figure 10. Initial screen of DPG Downloader when configured for AD9162

Click on "Add Generated Waveform”, and then “Single Ton€”, as shown in Figure 11. A single tone panel will be added to the vector list.
Enter the sample rate, or DAC clock frequency in this case, 2.4576 GHz. Next, choose the “Resolution” to be 16 bits. Choose a center
frequency of 800 MHz. Keep "Amplitude” as 0 dB. Uncheck the “Unsigned Data” check box because the AD9162 only accepts 2’s
Complement data. The signal should appear on the list of signals as shown in.
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AD9162-FMC-EBZ Evaluation Board

3 AR An

o 165-bts  Record Length 16384 5 Offpmt
00 dB Fufl Scale)  Relstve Phase 00"
&w-ul:n-] Mow gven cycle court Generate Complex Data (1 4 Q)

Figure 11. Choose “Single Tone" as the vector type

Next, in the lower portion of the screen, select “”1: Single Tone - 799.950 MHz; 0.0 dB; 0.0°” as the Data Vector. The other optionscan be
left at their default values. The “SYNC Status” may show as the red “X” as in Figure 12,

ADS7-V2 Unit 1
Evalusiion Board Daia Plaghack — — — — —
: Single Tone - 798,950 MHz: 0.0 dB. 0.0°
Port Confiquation: | JESD204E = WVactor: I 1. Single Tone - 799.950 MHz: 0.0 4B, 0.0 -
Configuration Progeess: | ‘|
Configuration Version: | 12/5/2014 LaneCountt 8~ | Interciation Mode: |14 +| Subelass Seraenbling
MUl-DFG Syne: Single Line Rate: 0 Gbps [¥] SYSREF
¥ Hide discornescted Evaluation Boaids — —
Dovrioad | sCSes () @ [» u |
Advanced/Diebug. . Frogress: | | I
[ |

Figure 12. DPG Downloader Lower section, used to select the desired vector and download it to the ADS7 unit

Make sure the ADS7 unit is powered up and the AD9162 eval board is plugged into it correctly. Click the 2l button to download the
pattern from the computer to the ADS7 unit, wait for the Play (2] button to become active, and then click the Play (2]) button to begin
vector playback to the AD9162.

Configure the AD9162-FMC(B)-EBZ Evaluation Board
1. Open the ACE software, which is located in Start->Programs->Analog Devices-> ACE->ACE, The screen will appear similar to
Figure 13 as below. ACE is the software that is used toload the registers in the AD9162, The ACE software enables full access to

the AD9162 register map, and also has several views and features that simplify its use. Many of the ACE software features will be
covered in the ACE Software User’s Guide. This section will focus on what is necessary tostart-up the AD9162 in JESD mode.
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AD9162-FMC-EBZ Evaluation Board

1 ki
an
Hew Semver
Atached Hardnare:
pen sesson.
Fecwm Semices: AD9162-FMC-EBZ
I:I
*
]
AD9144 Eval Board AD9162 Eval Board AD9162-FMC-EBZ AD9164-FMC-EBZ AD9162-FMCB-EBZ
(] (-] (] (-] (]
AD9164-FMCB-EBZ AD9162-FMCC-EBZ AD9164-FMCC-EBZ AD9163-FMCC-EBZ AD9161-FMCC-EBZ
("] ("] ("] ("] @
% Navgatnto default page
Ready

Figure 13. The entry screen of the ACE SPI programmer software

1.  Open the board view by double clicking on the AD9162 Eval Board area, then select clock source as shown in Figure 14.
File [View] Help
Start T StartPage |62 System Board » w2 ANALOG
[Sart i DEVICES
[5ta - ard | ADSLE2 X | ADILGZ Memory Map % open Macro scrlpt 4>Mn:mTunk P
{ Everts

Register Debugger

; ® -
o e <— Display Macro Tools 4(U)‘I

- 1

1] Recard Sub-Commands
Commands

wss € Select Clock Source

prmmmm——s ® Extérnal Cock
! H

TeO
@ Teon

State s Gosd, ADS162 Syster Board - Resdy

Figure 14. AD9162 Eval Board View and Clock Source Selection in ACE

Open the file called "AD916x_Initial_Worksheet.xlsx". It will look like Figure 15. Follow 3 steps in the file and save Macro script
into one file (file name example: AD9162_Script.adimacro).
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AD9162-FMC-EBZ Evaluation Board

Disable NCO and DC TEST mode;

STEP1 Interpolation, 204B Parameters ACS162-EMIC-EBZ INCO o

ADF4355 REF CLOCK MHz o [NCO Frequency ~ MHz s

DAC CLOCK MHz 2457.6 [Inver SING 0

Interpolation Ratio 1 DDR 0

Lanes g DC TEST I 0 |
Lane Rate Gbps 6,144

SET to ‘RESET’ then BACK to ‘GENERATE’

IADFA25E configration

Ewalustion. Control RawdWniteRegister] (B, 051300},
Evaluation. Control RawvriteRegister] 0w, 0aC012F ),
Evaluation. Control RawiWriteRegister] (g, DxCOCTFF);
Ewvaluation. Control RavAVriteRegister] (8, Tc1020042);
Evaluation. Control RawyWriteRegister{ (7, Tl 2000007,
Evaluation. Control RawiriteRegisten] (G, Ck352066T);
Evaluation. Control RawiAriteRegister] (S, (xa0002);
Evaluation. Control RawddriteRegister] (e, (3002008 ),
Evaluation. Control RawivriteRegisten] (3, 0x00),
Evaluation Control RawsWriteRegister] 2, (x34CEA);
@Subsystem_1.ADI162-FMC-EBZ ADF4355: Evaluation. Control RawiriteReqgister{ 01, IxDT0AID),
@Subsystem_1.A09162-FMC-EBZ. ADF4355: Evalustion. Control RawriteRegister{ 0x0, 020043 );
@Subsystemn_1.400162-FMC-EBZ ADS508: Evalusbion. Control. RawVriteRegister{wd, OxE1),
@subsystem_1.AD9162-FMC-EBZ ADOS0E: Evalusbon. Contral RawdVniteRegister{ (1S, Dx1),
@Subsystem_1.ADI182-FMC-EBZ ADO50E: Evaluation. Control RawyWriteReaister{ (u1F, 0udd),
@subsystern_1.AD3162-FMC-EBZ ADS50E: Evalusbon. Control RamiWnteRegister] (25, 0xd4),
fsubsysten_1.AD9162-FMC-EBZ ADO5S08: Evalustion. Contral RamVnteReoister] 028, Oxd4),

UL PASE(1500);
@Subsystem_1.ADA1E2-FMC-EBZ ADA5S0E;
@Subsystem_1.ADS162-FMC-EBZ ADS162;
@Subsystem_1 ADE162-FMC-EBZ ADI162:
@Subsystem_1 ADO162-FMC-EBZ AD9162:
@Subsystem_1.AD162-FMC-EBZ ADS162:
@Subsystem_1.AD8162-FMC-EBZ ADS162:
@subsystem_1.ADI162-FMC-EBZ ADI162:

@Subsysterm_1 ADA162-FMC-EBZ ADFA255:
@subsystem_1.AD8162-FMC-EBZ ADF4355:
@subsystemn_1. ADY1B2-FMC-EBZ ADFA355:
|@Subsystem_1 ADO162-FMC-EBZ ADF4355;
@Subsystem_1 ADI162-FMC-EBZ ADFA355
@Subsystam_1 AD162-FMC-ERZ ADFA355:
@Subsystem_1 AD162-FMC-ERZ ADFA355:
@Subsystem_1 AD162-FMC-EBZ ADF4355:
@Subsystem_1 ADI162-FMC-EBZ ADF4355:
@Subsystem_1 ADG162-FMC-ERZ ADFA355:

COPY and PASTE A9:A102 into one file
SAVE the file

ADSS0E configration

Evalustion. Control RawvWnteRegister] (15, M),
Evaluation, Control Raw\WnteReqgister| 00, O8],
Evaluation. Control RasVriteRegistan (58, a3);
Evaluation Control RawWriteRegister{(xa0, Ox1E};
Evaluation. Control RawVriteRegister{ i, 0x0);
Evaluation. Control RawtVriteRegisten] el 0, 00}
Evalustion. Control RawiriteRegistar] (388, Oxd);

Figure 15. AD9162 Initialization Worksheet

AD9162 configration

3. Go to the macro section on the right and click on the “Open Macro” icon (folder opening) as shown in Figure 16. In the Open
Macro dialog, navigate to the file that was saved in the last step, and click “Open”. A series of register writes will appear below the
control,
4. Press the “Play” (right-pointing triangle) button, and all of the black register writes should turn green as they are successfully
executed as shown in Figure 16,
A. Open Macro script

Start_* | System ¥ | ADJ162 System Board X |AD9162 X |AD9162 Memory Map X AD9%6« scriptadimacro X Wacro Tooks =
\{b) C. Play @»r
Command Context Skip Break - ‘I' ™ .dsm-lc s
Svaluntion.Contral RawiriteRzgisteniC, £1); Susyster 1ADI162 Systern Board ADFA355 E B o e mmal
ros
Evaluation.Control RawWirileRegistenB, £1300) Sussystern_1.ADI162 Systern Beard ADF355 |4 F
- - LI W ks | Comrnl | Baluston - Open Macrs e [P e cadma
EvaliatonContral RanwiitedegistenA, OCOI38);  Suamystem_1ADS162 System Boar ADFA355 sl ands
SvelustionContral RenWirileAsgisten®®, IDOCTTT),  Suissyslern 1 AD367 Systerm Board ADF3S3 m m O_k’_:?" - S e b O G L - [ 49 ][ Search Macros 2|
Svahmsion.Contral RanWiritedlagisten, 1000047 Susystem 1ADE1EZ System Board ADFA3SS B B rganize = New folder = @
Eveluation.Control RawWiriteRegisten, 1200000f  Subsyster_LAD3162 System Board ADF355 | " =
— A - Name Date modified =
Slmticn.Contral Rawwiritedlegistent, 3500666 Sunsystem_1ADG16T System BOATLADFA355 B B W Favarites
EvelustioniConral RanWirilelegisten's, 080002k Suibsystern 1ADILE System Beard ADFA35S L] B Desktop L1 A5 63072015 333
Evaluatien.Control RawWriieRegistenid, 3002098;  Subsystem_LADJ162 System Board ADF4355 B B & Downloads i Esternal clack source 6/30/2015 250
Evaluaticn.Contral RawWirileRegisten, 0% Susystem LADOL62 System Board ADFA3SS E | &l Recent Places # NCO made
SvmlionContral Rawvritedegistert?, 703: Supeystem_1AD162 Syster Soart ADF355 E B ] ADITIGe seriptadimicra
N _ - L4 Libraries o ] ADY6x seript Usne 158 adimacra
EvelustionContral RawWirileRegisten(l, 0) Sunsystern_1AD9162 Systermn Board ADF4355 ® u '] = - - - -
3 b W
Evaltion.Contral Rawwiriteflegisteni0, 20000 Subsyster_1LADA162 Systern Board ADF4355 B = & Mﬂumm j i;:iﬁ&‘L”PLUME-;-;GN""“'D
osustionCorr Fanintagitn, 953 o - s B m usic ] ADILG script Usne 86 2gimac
o Cantral RaniriteRegister(l e LA 5y - i) Pietures ] AD918 seript Tzne 106 adirmacro
fvalntionContral RanViritefiegister(15, D8 Suivaystem_LACH16Z Systom Board ADSS08 ajls| B vieos ey e —
Svaluation.Contral RenVirileRegister(1F, 084% Subeyetern 1 ADYL62 Systern Beart ADISCE m | ) 20816 - i e—— 01s a2 A
Evalmtion.Contral RawWiriteAlegisten25, D541: Susyster_LADI162 Syster Board ADIS08 '_ ] 1 Compurer ) ADi6x_scriptead Lp256 sdimacro 16 0t J
Evaluation Contral RawMiriteRegister(2B, 092]; Suissyster 1 ADI162 Systern Beard ADASCE m | o DRVEC (04 @) A6 seriptlTpSGadimeers OpEY
Evaluation Conral RawwriteAgisten, D99: Susystem_LADILER Systen Board ADILEZ S| O ovoico-nwo ] ADSL6 scriptd L0 edimacro 1ALIS B2
Evaluation.Contral RawVirileRegisten(Ss, 31 Suipeyster_1LADPL62 Systern Board ADILED E B 8 Local Pragram (S S .
EvaliationContral RawvirtieAegistenta0, 1€ Suasystem_LADYIER Syster Boart ADILEZ il s|
Evelustion.Contral RewMirileR=gistes{8D, 0 Subsyster 1 ADS162 System Board ADBIE2 m | File name: ITTRETT = [Macro Files ¢adimacio) |
EvalLasion.Contral RanwrileREgistenan, o SuBsystem_LADILE2 System BCArLADILEZ B B B. Select file saved in last Cancel
Eveluntion Conral RanWiritedegister(285, 4) Suivayster LACR162 System Board ADSLEY il step
Evaluation.Contral RawWriteReglsten20, 1F]; Subsystem_LADF162 System Board ADIIEZ H H
EvelustionControl RanWirileAzgister(dB, OFF)  Suibsystern 1 ADSLE System Board ADS1EZ m m
EVAILRTON.CONTrol RawwriteRegitendgs, 1) SuDgystem_LADILEZ System Boarg.ADILED [4 (5]
Evelustion Contral Raniritelzgisterld], 1 Suiraysterm 1 ADRIE2 System Board ADSLEY il
Evaluation.Control RawWiriteRegisten(ds, 17 Sunsystem_LADI162 System Beard ADILEZ |4 =]
Evelustion Con'ral RanWirilefzgisterd, 4 Suiraystern L ADR162 System Board ADOLEX EH H

leady
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AD9162-FMC-EBZ Evaluation Board

6. The Lane Rate frequency from the AD9162 should be reported as 6.144 Gbps as shown in Figure 17. The “SYNC Status” should
show as the green check mark.

5. At this point, the session can be saved using File->Save Session so that this view can be opened directly in future.

O DPEDownloader ]33]
File  Help
(25 20l Data File ~ (57 Add Genersted Waveform ~ | % Remove Selected [ Remove Al 1] Graph Selected Vectors
Data Rale 2450GHz|=| DAC Resohion: | 16 bits FecordLength: | 163041%] Offost 0 2
1 Desired Fiscuency B00.000 HHZ[Z | Ampliude D072 dB (Ful Soale)  Relative Phase: 002 %
Caloulated Frequency: 799.950MHz| Cycles: 5333 Unsigned Data Allow even cycle count || Generate Complex Diata (1 & 0] %

ADS7V2 Unit 1

Evaluation Board | ADS162 ~| Data Plagback
e : -799.950 MHz: 0.0 dB: 0.0° -

Pott Configuration: |JESD2[IAE v‘ Vector:  (@1: Single Tone - 799.950 MHz: B

Configuration Progresss:

Configuration Version: | 12/5/2014 Lane Court: | & Interpolation Mode: [ 1 ~| Subolass |D | [ Scrambing

MUt-DPG Syne: Single leRae  |omEE |

] Hide disconnected Evaluation Boards - S

—_— opc SYNE Status: (@) ‘ @ |

| Advanced/Debug... Progress: 4 L=
[ J

Figure 17. Download single tone and play it

7. An 800 MHzsingle tone should now appear on the spectrum analyzer as shown in Figure 18.

Agilent Spectrum Analyzer - Swepl SA

g RL R S0% A 03:43:36 PMApr 21, 2015
Marker 1 799.100000000 MHz

PNO: Fast (0 Trig:Free Run
IFGainiLow Atten: 6 dB

Mkr1 799.1 MHz
Ref -10.00 dBm 0.26 dBm
— T T T T

Start 50 MHz
#Res BW 300 kHz VBW 30 kHz* Sweep 554.4 ms (1501 pts)

MSG STATUS

Figure 18. Spectrum Analyzer plot of DAC output in JESD 8-lane, 1x mode, showing single tone at 800 MHz

8. The frequency of the tone can be changed either by
a. enabling the NCO in register 0x111 and
b. enteringafrequency tuning word in registers 0x114 - 0x119 and
c. setting the “FTW update” bit in register 0x113, or
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d.  the user can choose a new frequency for the DPG Downloader vector generator to create, and re-download the vector.

The re-download may momentarily bring the JESD link down, but the link should recover and re-sync and the new output frequency

should be observed on the spectrum analyzer.
9. Other vectors can also be generated and downloaded in asimilar manneronce the JESD link is up.
10. If the user want torun new setting like different clock rate, interpolation ratio, lanes and reference clock, just goto
“AD916x_Initial_Worksheet.xlsx”, repeat step 2 tostep 7.

11. For debugging suggestionsin case the link does not come up, see the Errors section.
12. If the interpolation ratio configured in the “AD916x_Initial_Worksheet.xlsx” is bigger than 1, DPG Downloader configuration

shall be changed as well as shown in Figure 19. The data type is complex and interpolation mode is set to “>1x".

|— — |
u DPGDownloader El
File  Help
| &dd Data File | ~| |5 Add Genersted Wavefarm - | X Remove Selected 4 Rernave All 14 Graph Selected Vectors
[Z]
L —— 2488GHz & DACResoltion: 16/ +|bits RecordLength | 163343 Offeet | = E
Add Data File &
1 Desired Frequency: 800,000 MH2+|| Ampliude: 0.0{dE (Ful Scale]  Relative Fhase: 00" :|
Calculsted Frequency: | T99950NHZ Cocles: 5373 (] Unsigned Data | Allow even cycle court Im Generate Complex Data (| & ) l 5
ADS7-¥2 Unit 1
Evaluation Board | ADS1E2 - Diata Playback.
Por Conliguration: [@ Vecton @T I: Single Tone - 799.950 MHz; 0.0 dB; 0.0° (In-Phase) I -
et R | | r 1Q: Single Tone - 799,950 MHz; 0.0 dB; 0.0° (Quadrature ) -
Configuration Wersion. | 12/5/2014 Lare Count: Interpolation Mode,l' | »1% - I Subclass: [V Scramblng
Muki-DPG Syric: Single Line Rate: 0Ghpe SYSREF
[¥] Hide disconnected Evaluation Boards R
o SYNC Status: (g9 b =
Advanced/Debug... Progress: - @ & |
b |

Figure 19. DPG Downloader when configured for interpolation ratio >1

EVALUATION BOARDS DIFFERENCE

The difference between AD9162-FMC-EBZ and AD9162-FMCB-EBZis DAC output Balun. AD9162-FMC-EBZ uses Marki BAL-
0009SMG.AD9162-FMCB-EBZ uses Mini-Circuits TC1-1-13MA+ or TC1-1-43A+. The insertion loss, phase mismatch and amplitude
mismatch of these Baluns are different at same frequency, so the DAC output fundamental amplitude response and spurs level can be
slightly different. The Typical fundamental amplitude responses (without cable calibration) are shown in Figure 20.
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NormalMOde vs. Freql

— AD9162-FMC-EBZ Marki Balun.csv
~— AD9162-FMCB-EBZ TC1-1-13MA+ Balun.csv
— AD9162-FMCB-EBZ TC1-1-43A+ Balun.csv

NormalMOde

L L L L
500 1000 1500 2000 7500 3000 3500 2000
Freql

Figure 20 Typical fundamental amplitude responses of AD9162-FMC(B)-EBZ boards

ADF4355 PEFORMANCE OPTIMIZATION

The user can measure the ADF4355 performance by the SMA J62 as shown in Figure 2. The loop filteron the board is standard Type II,
third order low pass filter. The user can customize and optimize the filter by ADIsimPLL.

https://form.analog.com/Form_Pages/ RFComms/ADISimPll.aspx

The ADF4355 register setting generated by "AD916x_Initial_Worksheet.xlsx"isa typical one. The user can use standalone ADF4355 tools

(http://www.analog.com/media/en/evaluation-boards-kits/evaluation-software/ ADF4355_v0_53_3.7p) to regenerate new ADF4355
settings and put them into the Macro script. How to update ADF4355 configuration is shown in Figure 21.
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[ Anslog Dauces ADFA355, ADFA355-4, ADFA355-3 and ADF 5355 Evalustion Board Control Sofmware ol @ e
File Tools Help

| St Divice and Conracion, Wein Canisls | Sweeg and Hap | Gther Funetions

3§ Furddemsnte {

< FFD fraquency
125 D00 S g Divider 4% Doutler @ @ Auometic Marusal Blee:

FRACT et
INT o & FRACZ PFD [MHzZ) VCOou! (MHzZ) L] 3|
5 ¥ ) . N - 5001.000000 5| = o (ki
I " MODZ
i
16777216 RFoulas (M) LEIEEREY
o el Quput ;L St o0y 2
dnader |
Actual VOO utpit S0 etz ADF4355 tools
g i

Frazcaler |4

Fegister 3

50 Load f

o e REEister VIS, e+
generated by AD43%8 togfs"= =

Tolol cal fime: 2077 740 15

- Shoihide calrulstions
15 40 Erable [Enabled v |

Fiegistar:

0x 200A00 0Ox 3 = 350066848 0Ox EODTCCE O Al
— e P P P eplace
O 831261 0« 30020084 0x 12000007 0 COIZBA
[ Wire Rl | ‘ents R4 ints 7 Wrke R0
[ 1C807D2 0x 800025 Ox 10200428  0x 613008 wrte Frequency Updei o ADF4355 .ANALDC Register Address
i G e s | . e Lalpevices g

@Subsystem_1.AD9162 System Board ADF4355| Evaluation Control RawiriteRegiste
@subsystem_1 AD9162 System Board ADF4355| Evaluation Control RawwriteRegiste
@subgystem_ 1 ADD152 System Board ADFA355| Evaluation Control HawiWriteRegiste
|@Subsystem_1 AD9162 System Board ADF4355| Evaluation Control RawiriteRegiste
@Subsystem_1.AD9162 System Board ADF4355| Evaluation Control RavdriteRegiste
@Subsystern_1 AD9162 Systern Board ADF4355| Evaluation Control RavriteRegiste

(C A1),
(
(
(
(
(
subsystem_ 1 ADD162 System Board ADRA355| Evaluation Control HawiWriteRegisten
(
(
(
(
(
[

B.[61300), |<—— Register Value
ACO13E),
9, DOCFFF);
02D042);
200000);
S00666),;
0002);
002098);
0y,

2 M4B34F),
1, /#95182);
0, B0090y;

2R )

@Subsystem_1.ADS162 Systemn Board ADF4355| Evaluation Control RawiriteRegiste
@Subsystem_1.AD9162 System Board ADF4355| Evaluation Control RaviriteRegiste
@Subsystern 1 ADS162 Systemn Board ADF4355| Evaluation Control RavriteReqiste
@subsystem_1 AD9162 System Board ADF4355| Evaluation Control RawriteRegiste
@Subsystemn_1.AD9162 System Board ADF4355| Evaluation Control RawiriteRegiste
@Subsystem_1.AD9162 System Board ADF4355| Evaluation Control RawiriteRegiste

Lo _.E. n

Figure 21. Optimize ADF4355 performance

The ADF4355 PFD spur level is PFD frequency related. Lower PFD frequency can help reduce PFD spur, which also narrows the loop filter
bandwidth and affects PLL output phase noise. The PFD frequency used in ‘AD916x_Initial_Worksheet.xlsx ‘is from 20MHz to 50MHz
The user can choose the PFD frequency according to the phase noise requirement and PFD spur requirement.

KNOWN ISSUES

There is a divide- by-4 divider (HMC362) on the board for providing reference clock to FPGA. The divider causes % DAC clock rate spur
to be shown on the ADF4355 output. i.e. there is a 2.5GHz spur on ADF4355 output if DAC clock rate is set to 5GHz. The spur level is
around -55 dBc. The %2 DAC clock rate spur can mix with DAC output to generate two new spurs (Fout+/- %2 CLK) if using ADF4355 as
clock source.

The user may see these two additional spurs (Fout+/- % CLK ) at DAC output. But these two spurs are not caused by DAC. They disappear
with external clock instead. Figure 22 is one example to show DAC spur differences between on-board clock ADF4355 and external clock.
The spur in the red circle is at %2 FDAC-Fout.
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AMKr2 1.784 GHzl

10 dB/div  Ref 8.00 dBm -75.051 dB
ILog 7
*

-2.00

-12.0

ADF4355 as clock source
=220
SMA100 as clock source

-320 /

-42.0

-820 \

£20 % FDAC-FOUT

l 1 241

=720 I

20| -. @ |J__..'—H-“" Il e SN DU | S
a2 N

Start 319 MHz Stop 6.000 GHz

Res BW 30 kHz VBW 30 kHz Sweep 153.9 ms (1001 pts)

Figure 22. DAC output spur differences with different clock sources, ADF4355 and external clock SMA100

ACE USER’S GUIDE

A comprehensive User’s Guide for the ACE software can be found on Analog Devices” Wiki site here:
http://wiki.analog.com/resources/tools-software/ace .

A quick guide tothe AD9162 “plug-in” for ACE is given here. For any general information relating to the ACE tool itself, please consult
the ACE user’s guide on the ADI Wiki.

A picture of the ACE software screen is shown in Figure 23. In this view, the tabs for the ADS7+AD9162 eval boards, the AD9162-
FMC(B)-EBZ eval board, the AD9162 device, and the AD9162 Memory Map are shown near thered (1) in a circle, along with three tabs
foreach of the start-up scripts used in this Quick Start guide. The user can click on each tab to navigate to the various windows.

At the red (2) in a circle, the memory map view as registers or bit fields can be chosen. In Registers view, the full registers are shown, and
in the area below the red (4), some registers have been expanded to show the bit field names and the detail that is possible to see. In the
Bit Field view, the bit fields are listed alphabetically and have some “widgets” to control them and set bits, whereas in the Register view,
the control is by bit or hex word. Both views can program the registers and it is merely user preference which is more convenient to use.

At the red (3) is the Functional Group view. Because the AD9162 has a large register map, the Functional Group view is useful to reduce
the number of registers to view at a time. For example, Figure 23 shows the “JESD_Control” Functional Group, which is useful because
the four needed registers to configure the JESD link are all in that group. By selecting this group and expanding the registers, the user can
quickly find the registers and update their values. The “Apply Selected” or “Apply Changes” button, above thered (2), MUST be
clicked after a register is changed to commit the change and program it to the device.

The Bit Fields view can be used in conjunction with Functional Groups. In that case, the Bit Fields associated with the selected Functional
Group will be shown.

The red (5) is in the Macro Tools area, and is above the list of macros that are currently open in the session. The user can click the name
of the desired macro tomake it active in the screen. The “Play” button (right-pointing triangle) can be clicked and the selected macro
played.

The red (6) is on the search field, which can be used to find a desired bit field.
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1+ ADSIE2 Eval Board + ADS162 + AD9L62 Memary Map
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Figure 23. JESD_Control Functional Group view of AD9162 in ACE

The Macro Tools window can be enabled by going to the “View” menu from the main menu bar and checking “Macro Tools”.

JESD CONFIGURATION

The ADS7 is based on a Xilinx Virtex7 FPGA device. It is possible to configure another Xilinx Virtex7-based evaluation board to drive
the AD9162 EVB. Some items to note are given in this section to assist the customer in configuring the JESD204B transmitters. These can

also be found in the AD9162 data sheet rev PrE or later.
JESD Parameters
The JESD204B parameters for the AD9162-FMC(B)-EBZ EVB are given below.

Table 1. JESD Parameters for Interpolation Rate and Number of Lanes

Interp | Lanes | M | F | S [ PCLK period | LMFC period | Lane Rate @
(DAC clocks) | (DAC clocks) | 5GHz DACCLK

1 8 1 1141|716 128 125

2 6 2 (2312 192 16.66 (NOTE 1)

2 8 2 112116 128 125

3 6 2 (23|18 288 11.11

3 8 211|224 192 8.33

4 3 2 14312 384 16.66 (NOTE1)

4 4 2 11116 128 125

4 6 2 (23|24 384 8.33

4 8 2 (1| 2]32 256 6.25

6 3 2 14318 576 11.11

6 B 2 (11|24 192 8.33

6 6 2 [2|3]36 576 5.55
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6 8 2 |1]2)48 384 416
8 2 2 [2]11]16 256 125
8 3 2 |4]3|24 768 8.33
8 B 2 | 1| 1]32 256 6.25
8 6 2 [2]3]48 768 416
8 8 2 | 1] 2|64 512 3.12
12 2 2 121 |24 384 833
12 3 2 [4]3]36 1152 5.55
12 K 2 [1]1]48 384 416
12 6 2 |2]3)72 1152 2.77
12 8 2 |1]2]96 768 2.08
16 1 2 141|186 512 125
16 2 2 12|71 |32 512 6.25
16 3 2 | 4] 3|48 1536 416
16 B 2 [1]1]64 512 3.12
16 6 2 |12[3]96 1536 2.08
16 8 2 |1]2]128 1024 1.56
24 1 2 |4[1]24 768 8.33
24 2 2 | 2]1]48 768 416
24 3 2 14372 2304 2.77
24 - 2 |1 |1]96 768 208
24 6 2 | 2] 3] 144 2304 1.38
24 8 2 |1 | 2]192 1536 1.04

NOTE 1: Maximum lane rate is 12.5 GHz, these modes must be run with the DAC rate below 3.75 GHz

Table 2. JESD parameters with fixed values

Parameter Value Notes
K 32

N 16

NP 16

CF 0

HD 1

CS 0

JESD Lane Mapping and EVB connections to FMC Connector and Use with the Xilinx JESD204B Transmitter IP

The physical laneson the FMC connectorare not necessarily connected to the same laneson the AD9162. The AD9162 does have a cross
bar switch on the JESD204B link, but in the case of the ADS7 and AD9162, the switch is done using the crossbar in the Xilinx JESD
Transmitter. Here is the mapping between the FMC lanes and the AD9162 lanes on the AD9162-FMC(B)-EBZ evaluation board. The
mapping to the Xilinx JESD204B IP isalso given for reference.

Physical lane 0 on the FMC connector (DP0_C2M) isalso lane 0 on AD9162 (lane 0 out of the Xilinx JESD204 IP)
Physical lane 1 on the FMC connector (DP1_C2M) isalso lane 1 on AD9162 (lane 1 out of the Xilinx JESD204 IP)
Physical lane 2 on the FMC connector (DP2_C2M) isalso lane 2 on AD9162 (lane 2 out of the Xilinx JESD204 IP)
Physical lane 3 on the FMC connector (DP3_C2M) isalso lane 3 on AD9162 (lane 3 out of the Xilinx JESD204 IP)
Physical lane 4 on the FMC connector (DP4_C2M)islane 5on AD9162 (lane 5 out of the Xilinx JESD204 IP)
Physical lane 5 on the FMC connector (DP5_C2M)islane 7 on AD9162 (lane 7 out of the Xilinx JESD204 IP)
Physical lane 6 on the FMC connector (DP6_C2M) isalso lane 6 on AD9162 (lane 6 out of the Xilinx JESD204 IP)
Physical lane 7 on the FMC connector (DP7_C2M) islane 4 on AD9162 (lane 4 out of the Xilinx JESD204 IP)

There is also some P/N inversion between Tx and Rx on the AD9162-FMC(B)-EBZ EVB to ease lay out. They can easily be inverted in
the Xilinx physical layer
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Physical lanes4-7 (DP4_C2M - DP7_C2M) on the FMC connectorare inverted (P/N swapped)
When getting the JESD link up and running, a few debug ideas are below. Watch the Sync lane

If Synclane stayslow, the 204B reference frequency needs to be adjusted
Synclane toggles: P/N lanes needs to be adjusted (K character pass but not ILS with inverted polarity creating Sync toggling)

Sync stays high but not a good spectrum: Transport or mapping of lane is wrong

Single Tone Record Length in 3 lanes / 6 lanes mode
Record length shall be multiple of 3 in 3 lane/6lanes mode, otherwise the output spectrum isn’t correct. One example is shown in Figure
24,

B oPGDewnloader =
File  Help
25 Add Data File + (57 Add Generated Waveform » | % Remove Selected [ Remave All ] Graph Selected Vectors
[ £Q == - ~Lall [ 1598 L ;. T | @
Dats Riate: [ G DA Resobion | 182 il [ 153553_ ot | =] g
Desred Fiequency. | S00000MHzS| Ampitude: | 00|08 FulScale] Relsive Prase: | 005° E
Caloulated Fraquency: 799,840 MHz Cyeles: ‘ 4933 [] Unsigned Data  [7] Allow even cycle count Generate Complex Data [| & 0] %
ADS7-V2 Unit 1
Ewaluation Board. | ADS164 - [rata Playback -
B, Vestor ?1\. Singe Tane 758,840 iz, 0043, 00" (nPhase) -
7 - .
Configuration Progress ‘ ‘ WVectar, 1Q: Single Tone - 799.840 MHz; 0.0 4B; 0.0° (Quadrature)
ConfigurationVersion | 12/5/2014 Lane Cotint terpolation Mods: Sublsss [ Serambling
MuliiDPG Sync: Single Ling Rate: 1.39 Gbps [7] SYSREF
Hide disconnected E valuation Boards T - -
Tl SYNE Status: S E
Advanced/Dsbug . Progress b @ |
[ ]
Figure 24. Record length in 3/6 lanes mode
"
Basic Hardware Issues

There are five LEDs on the Eval board which are the 12v power supply LED, the ADF4355 locked LED, the USB connected LED, the AD9162
PWR_BAD LED and the AD9162 interruption LED. These LED are shown in Figure 25 . If the Eval board is configured correctly, 12v
power LED, ADF4355 locked LED and USB connected LED shall be lit. PWR_BAD LED is lit when AD9162 isn’t powered properly.
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\i ] Rl pWR_BAD
I sl J 1
B USB connected ? 1 B

Figure 25. Five LEDs on the Eval Board

The AD9162-FMC(B)-EBZ eval board can be run with or without an ADS7. To download a valid image to the FPGA, open DPG
Downloader with the USB cable connected to the PC and the ADS7. DPG Downloader will recognize the ADS7 and read the board ID of
the AD9162-FMC(B)-EBZ (if it is connected) through the FMC connector. It will then download a valid image and power on the AD9162-
FMC(B)-EBZ automatically.

There may be cases that one or the other software does not recognize the Eval boards. DPG Downloader can be open and a simple unplug-
plug of the USB cable is normally sufficient. In the case of ACE, the ACE software will need to be closed, the USB cable plugged into the
AD9162 Eval board, power applied tothe AD9162 Eval board, and then ACE opened. This is an issue in ACE that will be addressed in a
future release.

DPG Downloader Does Not Recognize an ADS7

It can occur that the DPG Downloader software does not recognize the ADS7 board. Unplug the USB cable from the ADS7 and re-plug it
in tothe ADS7, and the DPG Downloader software should recognize the ADS7. If it does, it will download a Generic image to the FPGA.
If the AD9162-FMC(B)-EBZ board is plugged into the ADS7 with the FMC connector prior to the USB cable being plugged into the ADS7,
the DPG Downloader software should recognize the ADS7 and also read the AD9162-FMC(B)-EBZ identifier through the FMC connectos
and download an AD9162 image to the Eval board.

JESD204B Link Does Not Come up

The start-up sequences referenced in this document have been tested in ADI’s lab on the AD9162-FMC(B)-EBZ evaluation board and are
known working. There can be cases or situations when the JESD204B link does not come up. This section has several suggestions to
debug the situation, but it is not an exhaustive list covering every possible scenario. When in doubt, power-cycle all hardware, re-open the
ACE software, re-open the DPG Downloader software, and follow one of the Quick Start routines given in this guide. Then, notice the
differences from the routines in this document as compared to the desired set-up, and carefully make the changes step-by-step and
observe where the issue is created.

Some debugging suggestions for times when the SERDES link does not come up:
- If the SERDES PLLis locked (0x281[0]=1), then it may be necessary to reset the deframer by toggling bit 0x475(3] = 1, then 0.

- If that doesn’t resolve the issue, it may be necessary to do a SERDES PLL re-calibration. To do this, set and reset 0x280(2], then do the
de-framer reset toggle of 0x475[3] =1, then 0.

If these don’t work, check to make sure the DPG Downloader has a pattern selected and the pattern is playing, i.e., sending data to the
AD9162-FMC(B)-EBZ. The link will NOT come up if there is no data being sent to the DAC. Also, be sure to check that sub-class 0 is
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selected. This is the default sub-class and the Quick Start Guide examples all use sub-class 0. Finally, check that the JESD lane rate
reported by DPG Downloader is what is expected based on the chosen JESD parameters.

If the board was previously configured for NCO mode, reset the board by doing a power cycle or writing 0x99 to register 0x000, then
writing 0x18 to register 0x000. If the board was previously configured in a JESD mode, write the below sequence to disable the JESD204B
interface:

a.  Reg 0x300=0x00 #Disable JESD204B links
b. Reg 0x280 =0x00 #Disable SERDES PLL

This must be done before the SERDES configuration is changed. After disabling the JESD204B link, the below steps can be followed.

ACE Doesn't recognize the AD9162-FMC(B)-EBZ Eval Board

One of two possible errors can be generated, as shown in Figure 26 and Figure 27. Both of these indicate that the ACE software hasn’t
recognized the AD9162-FMC(B)-EBZ. These can occur if the ACE software is started before powering up and connecting the AD9162-
FMC(B)-EBZ Eval board to the PC, or if the Eval board is power-cycled and ACE is not re-started. This is a bug in ACE and will be
corrected in a future release of ACE.

-

Analysis | Control | Evaluation - Script Execution Error » l[..*‘

Command #1: @Subsystern_1.AD9162 Eval Board AD9162:
Evaluation.Control. RawWriteRegister(200, 0); |

Error = Controller not available a controller must first be acquired

Continue running the macre commands?

Figure 26. Script error window indicating ACE does not recognize the AD9162-FMC(B)-EBZ eval board

Search pll_ref_clk_rate

Search Bit Fields | | Clear + 0088 SYSREF_CTRLO
Results

o BNFRESG e 0110 INTERP_MODE

D020 EN_PREST ml
S s INTERP_MODE
0x0024: IRQ_PRBSI JESD_LANES
0x0031: sync_Imfc_delay_set_frm = -
0x0032: sync_Imfc_delay_set[7 : 0] 0230 CDR_QPERATING_MODE_REG_0

D03 3: sync_Imfic_delay set{1l: 8]
0rc0034: sync_|mfec_delay_stat[7 : O]
OneD035: sync_|mfc_delay stat[11 : 8]
OD036: sysref_count

OeD037: sysref_phase[7 1 0]

|- spi_division_rate

spi_enhalfrate

0x0038: sysref_phase[11 : 8] + 0280 SYMTH_EMAELE_CNTRL
0rc0039: sysref_jitter_window
0x003A: sync_mode - D289 REF_CLK_DIVIDER_LDO

O0084: pll_ref_clk_rate
0x0084: pll_ref_clk_pd
ODOE8: sysref_rise
Ox0110: JESD_LAMES

serdes_pll_div_factor

+ 02BB TERM_CFFSET_0
OD230: spi_enhalfrate
0230 spi_division_rate - 02BC TERM_OFFSET_1
00280 spi_recal_synth
0289: serdes_pll_div_factor + 02BD TERM_OFFSET_2
Ox02BE: term_offset 0 -
S E— L —

State=Unavailable, AD9162 Eval Board - Evaluation.Control.WriteRegister, Failed at 15:28:36 )

Figure 27. Register Write error indicating ACE does not recognize the AD9162-FMC(B)-EBZ Eval board
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The most basic remedy for this issue is to close ACE and re-open it (re-start). As long as the AD9162-FMC(B)-EBZ is powered up and
connected to the PC, ACE will recognize the Eval board and scripts and register writes will work again.

ADF4355 output frequency or DAC output frequency isn’t correct

Check the board crystal, it can be 120MHz or 122.88MHz. The reference clock in the AD916x_Initial_Worksheet.xlsx” should be set to
the crystal frequency.

ADS7 Firmware Update Needed

The ADS7 firmware was updated at the factory prior to shipping. However, it is possible that a further update to the firmware was made
after that time. If a firmware update is needed, a dialog stating that will be displayed and the user will not be able to use DPGDownloader
until a firmware update is completed.

To update the ADS7 firmware, open the DPG Downloader application and select the Advanced Debug button, asshown in Figure 28.
Then, choose the “update” button. The updater should run and install the firmware update. It may be necessary to power cycle the ADS7
board, and to close and re-open DPG Downloader to recognize the update happened.

DPGDownloader = E=0
File  Help
|5 Add Data File + [} Add Generated Waveform = | X Rermove Selected [ Rernove All |4] Graph Selected Vectors

To begin, loadin & vector by selecting "Add Data File' or "&dd Generated \wavefarm' friom the toolbar sbove.

e
SeielNumber:  ATTESEABATIONIE DUZOE6I20AT 052

Hardware Revision

Firrnware:

IR Current Fimware Versior: [EI0 Z
I S— - _

- P1FMC Module:  Mone
Part Configuration: - | Refiesh

P2 FMC Module:  Wone

Canfiguration Pragress: | |
Canfiguration Version: | This ADS? T ] [ Flash LED ] [ TR ] rmware using the Advanced/Debug buttan to the left

Multi-DPG Syne:

Single

S o

Figure 28. Updating the ADS7 firmware version

Rev. A| Page 21 of 21



