AD9671EVB SETUP INSTRUCTIONS

EQUIPMENT NEEDED

Analog signal source and antialiasing filter

2 switching power supplies (6.0 V/12.0V, 2.5 A) CUl EPS060250UH-PHP-SZ, provided

Linear bench top dc voltage source (o V to 1.6 V), not required for CW Doppler mode

PC running Windows® g8 (2nd edition), Windows 2000, Windows ME, Windows XP, or Windows 7
USB 2.0 port, recommended (USB 1.1 compatible)

ADg671 evaluation board (AD9671EBZ)

HSC-ADC-EVALEZ FPGA-based data capture kit

For CW Doppler mode: spectrum analyzer

Install VisualAnalog (from www.analog.com/fifo).

Install SPIController (from www.analog.com/fifo).
3. Plug-in USB cable and 12V adapter to power up the FPGA data capture board and the 6V
adapter to power up the AD9671 evaluation board. Example setup:
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4. Launch VisualAnalog, which will attempt to program the FPGA with the default file associated
with the detected AD9671 board. The CONFIG_DONE LED should now be illuminated on the
FPGA board.


http://www.analog.com/en/analog-to-digital-converters/ad-converters/products/evaluation-boardstools/CU_High-Speed_ADC_FIFO_evaluation_tools/resources/fca.html
http://www.analog.com/en/analog-to-digital-converters/ad-converters/products/evaluation-boardstools/CU_High-Speed_ADC_FIFO_evaluation_tools/resources/fca.html

5. The templates listed under AD9671 can be used. The Samples canvas shows output versus

6.
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Yigualtnalog will now attempt to program the on-board FRGA with a default file for the AD9ETT.

Please click Yes to program the FPGA. |f pou prefer to use the current FPGA configuration, click Mo

Before clicking ez, please make sure the HADVE-FMC iz powered with the comrect supply and that
the board iz connected to the computer.

I the configuration is successful, you wil see the DOME light.
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VisualAnalog opens only showing the task bar. Click on the down arrow on the right side to
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expand the canvas to see the signal processing flow.
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If there is a need to reprogram the FPGA after VisualAnalog was launched (e.g. the boards were
powered up after VisualAnalog was launched) then open the settings menu on the ADC Data
Capture block on any canvas, as marked with the red box in the above figure. Under the Capture
Board tab on the ADC Data Capure dialog, Browse to select the bin file

ad9671 evalez06132014_0921am.mcs and hit Program. The CONFIG_DONE LED should now be
illuminated on the CVT-ADC-DC01Z board. Select OK to close that window.



ADC Data Capture Settings

Gieneral Capture Board | Device |

FIFD Fill
Poll Full Flag
Fill Delay [ms): a0 M awimurn Poll Time: [ms]: 1000
FPGA
Program File:

|E:\ProgramFiIes[xSB]\AnangDevices\VisuaIAnang\Hardware\adSE?'[ Browse... ][ Program ]
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Cancel | |

Select the output mode from under the “Device” tab of the ADC Data Capture Settings dialog, as

shown below. The default clock crystal on the AD9671 board is 40 MHz; if a different speed
mode is intended then an external clock can be provided after setting the clock jumper “J301”
on the AD9671 board to off state, to allow the external clock source to be connected.
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9. Launch SPIController. Select the AD9671 cfg file from the list.

10. In SPIController, under File select Download Files from FTP Site and click OK to backup the files
and proceed with the download. This may take a few moments. SPIController will launch when

this completes.



11. The Open cfg browser should open and select AD9671_14bit_125MSspiR03.cfg

[ sPicontroller 1.0.91.3 : USE bc09afi26bc00N00C123024aeb0110ea : CS 11 ADISTL 14Bit 125MSspiR03.cFg : ADIETL 14Bit_125MSspiR3.cal [felfe =
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12. Under Config menu select Launch Memory Map Dialog. This will launch the Coefficient and
Profile memory loader as well as a way to select pre-stored demodulation and decimation

profiles.



Reads the
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LoadFie | Savefile | C\ProgiamDatsidnslog DevicestSPIContollertMacios\4DS671_14Bit_125M5spiR 03.mmp

C:Msershgkelso\Desktophiead mmp
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PROFILE VECTOR

it to a file. Profies| pomed B | Copifcen: Decimatin Gain  HPFilter
Reset Defauls i iy | Pointer  Rate Bypass
Manual Ts Trigger | [T 1| [0 [40.0 [foon -] [2 [16x I Enabled
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COEFFICIENTS BLOCKS OF SELECTED PROFILEVECTOR
B13:BD c7 Cé c5 ca

¥~ Block Block

Number  Start
Ads

Updating Profile
# selects a new <

deC|mat|0n rate 3 10z0 3DECAATF1FEDZ404BC10EFFABFER
4 1020 4CFOSCOF343E4C04280BEFFEIFFS
. . H 1040 5560180FICEFE401F0061007FFFA
and COeff'C'ent € 1050 2CA0875FES7DC4038C0CEFFEETER
7 1060 3EECSAAFSARESFOZECOALFFDIFFS
] 1070 3CC4309F7CEF1302A8070000BFFS
p0|nter @ 1080 40600CSFC4TFEEOLZE0420073FFC
10 1080 45CODFEEF77CE705A814CFFSFTE4
11 1040 E2ZCAEEEFIED1305A8119FFAIFES
1z 10ED ECE46E7FOBSDF30E040DEFFD7FER
13 loco 63BCIBIF497EDAD3AS0SCO03ETTE
14 10p0 67480F0FAF3FEO0LEC06Z00CETTS
15 10E0 3934EEEF2Z4FCET04BE11EFFIFFES
15 10F0 4Z08969F1D7DE404C40FEFFABFER
17 1100 45BO6FZF277DFAD4TCOCDFFCTFER
13 1110 4FCE454F45TESBO3CCORLFFFETT4
13 11z0 £404278F79FF2902B0076004BFF8
20 1130 E63003CFCSEFCEO1Z004E00E3FFA
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a2 11F0 3BESAAFTOIEEE0ZF407DFFFIFFE
33 1z00 3E0OZEEFSATFIFOZE0064001EFFS
34 lz10 3FDOL4DFAETFS601A004D005IFFE
35 1zz0 40BCO4CFDCEFEE00BO0370093FFE
£ 1z30 4A3506XEDEEBCE0E4417EFFT7FDE
37 1240 5258E37EDIECZBOGECLE3FFTEFED
38 1250 SSE4EBFFEDLFCA40660142FFSETE4
23 1260 60B49CEEDAEDZADE2011DFFAIFES
40 1270 £63C7ACEEFSDEB0EA4OF SFFCEFEC
41 1280 6B545R4F107E4B04E80CEFFFFFTO
42z 1280 6F483EDFIEFEDEO3EE0AT0047FT4
43 1za0 71D8200F7ESFECOZA408Z009FFF?
44 1zE0 7324070FC4FFDB01200600107FFE
45 lzco 4Z6BEDFEFCICZE05A4LSAFFSIFEL
46 1200 450CD1SEFZECTEOSCEL44FFS7FES
a7 12E0 4F44E4CEEF7CDDOECELZAFFEFFES
48 1zF0 E4F8983EF3FD4705A0L0DFFAIFES
43 1300 54107C2FOOEDESOSS00EDFFEFFEC
50 1310 SE74612F167E2CO4DOOCDFFEIFER
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13. On the main SPIController window, select MacroGroup Open under File.

Browse to

C:\Documents and Settings\All Users\Application Data\Analog Devices\SPIController\Macros\

and select AD9671 Test_Macro_released.mgp.

14. Under Config menu select Launch Macro Editor. The MacroEditor enables a batch write of SPI

registers to setup the part for continuous run mode.


file:///C:/Documents%20and%20Settings/All%20Users/Application%20Data

Register Functions

0x00 SPI Reset

0x02 Set Speed Mode

0x04, x05 Enable/disable channels

0x113 Enable/bypass digital filters, demodulator, decimator

0x011 LNA/VGA gain settings

0x10C Set index profile

0x014 Offset Binary enable

0x008 TGC run mode

0x021 Set #bits, #lanes

0x199 Enable sample clock counter

0x142 Enable Serial Initial Lane Alignment Sequence

0x188 Enable Start Code

0x18B Set start code word (MSB)

0x18C Set start code word (LSB)

0x150 Set JESD204B Scrambler, # lanes

0x182 Set PLL auto configure

0x181 Set PLL N-divider

0x10C Set SPI TX_TRIG

0x00F Filter cutoff frequency, band

0x02B Set analog LPF and HPF to defaults, tune filters

a2 MacroEditor =] ===

HE Y +-E %2
Real Mode, 2 Lane, 40MHz, RF Dec OFF -

ADY6T1 Test_Macro_released.rmgp
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Addr Walue Feg 4 Feg 5 Wi
0 0 1] 1] v
Add Delete Sel
Address Value Reg 4 Regh W [hex]

0000001l 0000000& 00000000 QOO0O0000
Q0o00l0c 00000000 Q0000000 00000000
00ooo0l4 00000000 00000000  QOO000000
00000002 00000000 00000000 Q0000000
00000021 00000021 Q0000000 Q0000000
00000133 00000030 00000000 QOO000000
0000014z 00000004 00000000 QOO00000
ooooolss  0ooOOOLl QOOOOOOO  QOO0O0000
00000lsE 00000027 00000000  QOOO0O0000
ooooolac 0000007z 00000000  QOOO0O0000
0ooools0o  oooooool 00000000 QOO00O0000
0oooolsz  000000SF 00000000 QOOO0O0000
00000181l 00000003 00000000 00000000
oooooloc  0ooooozo 00000000 0OO00O0000
0000000F  000000ls 00000000  QOO000000
000000ZB 00000040 00000000 00000000
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15. To run the macro select one of the tabs, while the internal or external clock should match the
speed mode selected. The macro supports the following modes:
a. Real Mode, 2 Lane, 40MHz, RF Dec Off — this mode has 4 channels per lane, speed mode
set to 40MSPS and all digital post processing disabled including RF decimation filter.



b. Real Mode, 2 Lane, 40MHz, RF Dec On — this mode has 4 channels per lane, speed mode
set to 40MSPS and all digital post processing disabled except RF decimation filter, which
is enabled.

c. Real Mode, 2 Lane, 65MHz, RF Dec Off — this mode has 4 channels per lane, speed mode
set to 65MSPS and all digital post processing disabled including RF decimation filter.

d. Real Mode, 2 Lane, 80MHz — this mode has 4 channels per lane, speed mode set to
80MSPS and the RF decimator enabled.

e. Real Mode, 4 Lane, 80MHz — this mode has 2 channels per lane, speed mode set to
80MSPS and the RF decimator enabled.

f. Real Mode, 4 Lane, 125MHz — this mode has 2 channels per lane, speed mode set to
125MSPS and the RF decimator enabled.

The “lightning bolt” button runs the writes.
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|a o 0 |a v
Add Delete el

Addiess Value Reg 4 Reg 5 W (hex)

=l

00000002 00000000 00000000 00000000
00000004  000000OF 00000000 00000000
00000005 0000003F 00000000 00000000
00000011 00000076 00000000 00000000
00000014 00000000 00000000 00000000
0000000F  0000001E 00000000 00000000
00000021 00000011 00000000 00000000
00000113 00000003 00000000 00000000
00000180 00000002 00000000 00000000
000001§Z 00000007 00000000 00000000
00000182 000000OF 00000000 00000000
00000180 00000040 00000000 00000000
00000181 0000000Z 00000000 00000000
00000008 00000000 00000000 00000000
0000010C 000000Z0 00000000 00000000
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16. Selecting the blue right arrow on the VisualAnalog toolbar will run the canvas once and the
green repeat button will set the canvas to run continually. The Sample Canvas will pop up two
windows that show 8192 time domain samples for channels A and B.
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17. The AD9671_Average_FFT.vac canvas is setup for running and calculate FFT. The average
count is set to 5 so the canvas either needs to be run 5 times or left in continuous run mode.



The result below shows the shaping of the noise floor as a result of the analog filters and the

digital highpass filter.
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18. The filter can be disabled through disabling it in the MemoryMap reader and running the
Manual Tx Trigger.



Enable the HP
Dig Bypass

19. The noise floor shape will now increase at low frequency with the removal the digita

filter.

5=/ Memary Map

Load File SaveFile | C:\ProgramDatabnalog Devices\SPIController\MacroshAD3E71_14Bit_125MSspiR 03. mmp

5680 and Save FilenameLbl
PROFILE VECTOR
Profike # E;':"" 2;";"'“ Cocfficent  Decimation  Gain [ HP Filter Profile
Fieset Defaults i) My  Pointer  Rate Bypass Value
Wezzrel T e - o [an.0 [iooo - [z [ Enabled 2000000CO0007FFF

2000 E

hex

lozo 3DECARTFLFEDZ404ECLO6FFAEFER

1030 4CFOSCOF343E4C04280B6FFE3FFS

1040 5560180FSCEFS401F0061007FFFA

1080 2CADE75F597DC4038C0CEFFEEFER

1060 3SECSAAFSAEESFOIECORLFFDIFFS

1070 3CC4309F7CEFL30ZAB070000EFFE
) 1080 40600CSFC47FEEOLZE0420073FFC
10 1090 45CODFEEF77CS705A814CFFEFFES
11 1040 522CAGEEFLEDL305ABL19FFAIFES
1z 10B0 5C546E7FOB3DF305040DEFFDTFER
13 loco 638C3B3F497EDAOIAB0SCO0IEFFS
14 lop0 67480F0FAF3FEOOLSC06Z00CEFFS
15 10E0 3934BEEFZ4FCE704EE11SFFOFFES
16 10F0 4Z08969F1DTDE404C40FEFFAEFER
17 1100 49B06FZF277DFAO47COCDFFCTFER
18 1110 4FCB49AF457ESB03CC0ALFFFEFT4
19 11zo 5404278F79FF3502ZE0076004EFF8
z0 1130 563009CFCS3FCBOLZ004E00B3FFA
21 1140 3078A5AF44FD5Z04080F 3FFAEFER
2z 1180 3710887F3DFDARO41CODEFFESFED
23 11e0 3CF46B4F417EL503FCOBDFFCIFFD
24 1170 41F44EFFSOFES5033C0SDFFDFFFS
25 1180 45E0345FEDFEFFOZFE07D000FFF?
z6 1150 48941C0OF993F72020C05D004FFFA
27 11a0 49F006EFDZFFDBOODCO4100A3FFA
28 11B0 ZR0B9Z8FSCFDAI03SE0DEFFETFED
29 1ico 2F247C3FS6EDESO3COC4FFETFER
30 lipo 33D06SCFS73E33038C0AEFFCIFFL
31 11E0 37ES4FCFSF7ESR03SE096FFDTFT4
3z 11F0 3BSB3AAFT0ZEES0ZF407DFFF3FFE
32 1zoo 3E00Z6EFSATFIFOZE0064001EFFS
34 1zlo 3FDOL4DFAETFS60LA004D00S3FFE
35 1zzo 40ECO4CFDCIFESOOEO0370093FFE
36 1z30 4R3506AEDEEBCE064417EFF77FDE
37 1z40 5258E37EDIECZBO66C1E3FF7EFED
38 1zs0 S9E4EFFEDLFCA40660142FFEEFE4
39 1zé0 60E45CEEDAEDZA06Z011DFFAFES
40 1z70 669CTACEEF3DES0SA40FSFFCEFEC
41 1zg0 €BE45R4FLOTE4B04ES0CEFFFFFFD
4z 1zs0 6F433BDF3EFEDSO3ES0ATO047FF4
43 1za0 71D8200F7B3FSC0ZA4082009FFF7
44 1zB0 7324070FC4FFDE0LZ00600107FFE
45 1zco 4Z6BEDFEFCICZE05A415AFFE3FEL
46 1zpo 490CD1SEFZECTEOSCE144FFETFES
47 1zE0 4F44B4CEEF7CDDOSCELZAFFEFFES
48 1zF0 54F3983EF3FD4705A010DFFAIFES
49 1300 SRL07CZFOOEDES0SSO0EDFFEFFEC
50 1310 SE74612F167EZC04D00CDFFEIFER
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3FEB
133C sco 3coo 3E4C loa B 3FF3
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1718 6E7 aczc 3DF3 141 DB 3FFS 3FEF
18E3 B2 3pzs 3EDA EA £l E 3FFS
1502 FO 3EBC 3FED 63 &z 3z 3FFS
E4D EEG 3cez 3CE7 1ZE 11ls 3FE7 3FES
1082 969 3c7s 3064 131 T6 3FEA 3FEB
1zec 6FZ 305D 3DFA 11F (=) 3FFL 3FEF
13Fz 494 3D1s 3ESB F2 Al 3FFE 3FF4
1501 278 3DE7 ELEL) AC 76 1z 3FFE
1s8c £l 3714 3FCE 48 4E zc 3FFA
C1E ASA 3plz DSz 1oz T3 3FEA 3FEB
o4 287 3CF7 3DAR 107 DB 3FEC 3FED
FaD €B4 3D0s 3ELS FF ED 3FF0 3FFO
107D 4EF 3043 3E89 E7 ) 3FF7 3FF3
1178 345 3DB7 3EFF BE k) 3 3FF7
1zzs ico 364 3F72 82 5D 13 3FFA
1z7c €B 3F4E 3FDE 37 41 28 3FFA
Asz sza D72 3DA3 EZ De 3FED 3FED
BCS 73 3D5A 3DES E7 c4 3FED 3FEF
CF4 650 3Dsc 3E33 B3 AE 3FF0 3FFL
DF& 4FC 37D 3ESR e EH 3FFS 3FF4
EDé 3RA 3pco 3EES BD k) 3FFC 3FFE
F&0 26E 3Ez9 3F3F 98 &4 3 3FFS
FF4 14D 3EBS 3F96 68 4D 14 3FFE
10zF 4C 3770 3FES zc 37 24 3FFE
128D 106R 3ETA 3BCE 191 17E 3FDD 3FDE
1496 E37 3B4E 3C2B 158 163 3FDE 3FED
1679 EFF 3B47 3CAd 198 14z 3FEZ 3FE4
lgzp SCE 3EEA 3Dzh 188 11D 3FES 3FES
1947 TAC 3BBC 3DES 169 TS 3FFZ 3FEC
1AEL She 34l 3048 134 CE 3FFF 3FFO
1EDZ 3BD 3CFE 3EDS Fi a7 11 3FF4
176 zoo 3DEC 3FSC Pt} az 27 3FF7
lcce 70 3713 3FDE 48 &0 41 3FFE
1094 EDF 3BFO 3C2E 169 154 3FE0 3FEL
1z43 Dlg 3ECA 3C7E 17z 144 3FEL 3FE3
1301 E4C 3BBD 3C0D 17z 1za 3FE2 3FEE
153E 283 3BCT 3047 168 10D 3FES 3FES
1684 7cz 3coz 3DES 154 ED 3FEF 3FEC
175D 61z 3css 3E2C 134 (=) 3FFe IFEF T
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