ADC12DJ3200EVM
Decimation Mode Usage

JMODE14 - Dual Input — 3200MSPS
Decimate by 8 — Complex Data Output
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EVM Setup Used

Decimation Modes (complex output) are limited to the dual input modes
of the ADC

Maximum Sample Rate is 3200 MSPS (for ADC12DJ3200)
Example uses JMODE14 — Decimate by 8
Fin = 2482.77MHz in VINA — DDC A is used by default on VINA

Setup steps:
— Clock Source — On-board
— On-board Fs Selection — Fs = 3200 Msps
— Decimation and Serial Data Mode = IMODE14
— Clock Program Clocks and ADC
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ADC12DJ3200EVM Setup

I 2DC1zD13200 GUI

File  Debug Settings Help

ADC12DJxx00 GUI

Program Clocks and ADC

2. Temp Sensor:

ADC Ternp

81 degrees C
Lh495233 Local Temp
40 degrees C

Update Ternperatures

EVM | Control | JESD204B | NCO Configuration | Trim | LMKD4E28 | LMx2582 Low Level View gtsa?us >
1. User Inputs START HERE!
#1. Clock Source This tab is used to control the EVM to program the clocks, basic mode ofthe ADC, and read the temperature. Once the EVM is
On-hoard T‘ pragrammed, the other tabs allow the user to configure the ADC.
#2a. On-hoard F5 Selection 1. User Inputs - How to program the EVM clocks and ADC:
F== 3200 Msps \—‘ #1. Clock Source - the DEVCLK to the ADC may be supplied by the on-board PLLAYCO or externally by the user. Ifthe on-board clock
] is selected, choose the Fs at#2a. Ifthe external clock is selected, enter the F5 at#2h.
#2h. Edternal Fs Selection #3a. On-hoard Fs Selection - The PLLAWGC O will be programmed to provide any of the available sampling clock frequencies to the
1000 MHz DEVCLEK, aswell as provide the clock for distribution via the LMK04828 for the JESD2048 clocks.
#3. Decimat d Serial Data Mod #2b. External Fg Selection - The user must enter the external Fs supplied {n MHz). The PLLAYC O will be powered down; see the
-Derimation and seral Data MORe | joare Guide for details regarding extemal clocks required.
JMODET 4 \_‘ #3. Decimation and Serial Data Mode - Choose the decimation maode and serial data mode for the ADC.

#4. Program Clocks and ADC - once all modes have heen selected, press this button to write selections to the PLLAWCO, LM04828,
and ADC.

2. Temp Sensoar - the temperature for the device and ambient (hoard) may he read.

Idle
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Enable DDC Gain Boost — Click button

[ ADC12D13200 GLI =] @ [zl

File  Debug Settings Help

ADC12DJxx00 GUI
EWvM | Control | ‘ MNCO Configuration | Trim | LMKO4828 | LMXZ582 Low Lewel “iew Ctatus o) &% Recannect?

DDC/Bypass Settings: JESD204B Block Control:

JMODE ™ 14 @ P JESD Block Enable

__# Scrambler Enable

Operating Mode

16-bit, Decimate-by-8, 4 lanes  w Frames per Multifrarme

K Walue alue

@ DDC Gain Baost 20 19
@ DB4 Mode Alias Protection @
JEYMC_M Sync Fequest

OB?Z Filter Mode

| Low-pass Filter ' SYMC Input Selection
SYMCSE Input
@ DOC Real Output Spectrum Invert
JESD TestMode

Mormal Operation

Input Mux Select: = SFORMAT

Single Input: — ) DID

Input Selection - B rocHAR

INAis used o | —
Serializer Control:

Dual Input: Pre-emphasis Strength

Channel Swap A

ChA samples IMA, ChB samples INB \—| v 2
Idle | HARDWARE CONNECTED | ¥ TExas INSTRUMENTS
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Default NCO Frequency Is 3%Fs = 2400MHz

[ Apc12013200 GUI =] = [==]
File  Debug Settings Help
ADC12DJxx00 GUI
MNCO Configuration i G UsB T oo o
EVvM | Control | JESD204B ‘ g |Tr|m Lk04828 | LMx2582 an Level “iew Status ) L ® Reconnect?
NCO Configur ation:

CSELASCSELE < ] MNCO Sel Mode

FPresetd leCO SelA
Freset0 leCO SelB

Preset O Frequency (DDC A)

;J" 3221225472 2400,000000000
Freset 1 Fregquency (DDC A)

:J" 3221225472 2400,000000000
Freset 2 Fregquency (DDC A)

;J" 3221225472 2400,000000000
Freset 3 Fregquency (DDC A)

;J" 3221225472 2400,000000000
Freset 4 Fregquency ({DDC B

;J" 3221225472 2400,000000000
FPreset & Fregquency ({DDC BY

;J" 3221225472 2400,000000000
Preset 6 Frequency (DDC BY

E} 3221225472 2400,000000000
Preset ¥ Frequency ({DDC B

E} 3221225472 2400,000000000

( ) Enable Rational MCO Mode

Desired FSTEP

MCO_RDIY J MNCO_RDIY in range

10 kHz D ) NCO_RDIY is Inteqer

Preset 0 Phase (DDC &)

MHz 5: ] 0,000000000 radians
Preset1 Phase (DDC &)

MHz 5: 0 0.000000000 radians
Freset 2 Fhase (DDC A)

MHz 5: 0 0.000000000 radians
FPreset 3 Phase (DDC A)

MHz 5: 0 0.000000000 radians
FPreset 4 Phase (DDC B)

MHz 5: o 0000000000 radians

Preset & Phase (DDC B)

MHz 5; 0 0000000000 radians
Preset 6 Phase (DDC B)

MHz 5; 0 0000000000 radians
Preset T Phasze (DDC B)

MHz 5; 0 0000000000 radians

This tab is used to program the NCO features of the ADC.,

The MCO may be programmed to up to eight preset frequency fphase
pairs. Changing this register after the JESDZ04B interface is running
will resultin non-deterministic NCO phase. If deterministic phase is
required, the JESDZ048 interface should be re-initialized (assert and
de-assent ~EYMC) after chanaing this register.

To program a preset pair, do the following:

1. Choose whether the NGO PresetValues shall be selected via the
MCO_SEL hits arinput pins.

2. Choose which NCO Preset Walue shall be configured {Preset 0 .
Preset 7}

3. Loadradjustthe Preset Frequency register value, The NCO
frequency (FMCO) is: FNCO = MCO_FREG * 2432 *Fs

F=is the sampling frequency of the ADC, and NCO_FREQ is the
integer value ofthis register. This register an be interpreted as
signed orunsigned,

4. Selectthe Preset Phase. This value is lefi-justified inta a 32-hit
field and then added to the phase accumulatar. The phase (radians)
is:

PHASE = NCO_PHASE * 2*-16* 2 *PI

This register may be interpreted as signed or unsigned.

Idle
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High Speed Data Converter Pro Setup

« Launch High Speed Data

Converter Pro GUI

W8 select Board 3

* SeleCt board In popup and CIICk Select The Serial number of the Device

O K Serial Mumbers -
TH23BFIZCL0AK048)-T S 1415 TrewD

« Acknowledge No Firmware or
current line-rate settings popup

» Select ADC12DJxx00 JMODE14
In upper Ieft pU”-dOWﬂ (See neXt Select/Enter IP Address - Port Mumber
S|Ide) [] Connect ta KCUI05 -

* Then click Gear symbol next to ‘\P o ‘ 0 e ‘
ADC Output Data Rate entry field

e Click OK to Download Firmware
when prompted
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High Speed Data Converter Pro Setup

Wl High Speed Data Corverter Pro w470 =] @ ==
File Instrurment Options Data Capture Options  Test Options Help
i3 TExas = ADC CL DAC
INSTRUMENTS T < [
32TEHT
-~ o
. 0 . . . i i . . . . . . . K o
& ADCAZ00be00_JMODED ] 5000 10000 14000 20000 25000 anoon 35000 40000 45000 50000 55000 go0oo g5000 roooo
# ADCAZDLo00_JMODED Real FFT  [=] Channel 174 =] Blackman ] {Channell) 1M Averages REW | 5103.52 ez
& ADC120J:x00_JMODEZ
& ADC2DJx00_JMODEA 10.0-
& ADC1ZDJe00_JMODET ‘ PoIEn
& ADCA2DJed00_JMODEAC 0.0-f- Spur i |
# ADCAZDJ00_JMODE1Z | = 10.0- @
# ADC1ZDJe00_JMODEE o
# ADCAZ2DJ00_JMODEME -20.0-
& ADC1ZDJo00_JMODE1? )
# ADC12DJss00_JMODE1E -30.0-
# ADCAZDJ00_JWMODES 2
& ADCAZDJe00_JMODES -40.0-
# ADCA1Z2DJ00_JMODES
& ADCAZDJ0_IMODES -50.0-
ADC12ZDhe00_JMODET = | [
* = o -600-
M1 o dBFs -
Mz o dBFs -70.0+
Test Parameters
Aute Caleulation of -80.0-
Coherent Frequencies
Analysiz Window (zamples) -90.0+
65536 [v] -100.0-
ADC Output Data Rate
A0 ¢ -110.0-
ADC Input Target Frequeney
-120.0-
2A4B27TO000G
_1 BD'D_I | | | | 1 | | | | ] 1 1 ] ] ] ] ] 1 ] ]
] 106  20WM 306 40M  S0M GOM TOM S0M 90M 100M  110M 120M 1308 140M 150M 1G0M ATOM 1300 180WM 200M
Fraguency (H2)
4 k
- 1
Firmware Version = "0.3" TSW14J57revD Board = TB23BHZ{10AX048) Interface Type = TSW14.J57REVD_FIRMWARE _10AX048
Witaiting for user input 1003002017 5:50:058 P | Build - 05/04:2017 COMMECTED Idle # TexAs INSTRUMENTS
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Configuration

Click on Gear symbol to right of ADC
Output Data Rate box

Enter ADC sample rate = 3.2G
ADC Input Frequency = 2482.77M
NCO Frequency = 2.4G
Decimation = 8

ISDC Pro — Decimation Mode

WM Additional Device Parameters

23

[W]Enable?  [|Rermember for this session

A0C Zampling Rate
3.2G
ADC Input Frequency

2482770 (Fout=Fin + MCO}

ADC 2nd Input Frequency

0 (Fout = Fin + MCO)
MWCO
240G
Decimation

]

B
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Lane Rate Confirmation Popup

L. [l
Mewr lane rate is 86 due to ADC Output Data Rate change.

JESD reference clock from dewvice EVRA to TEWM1415T needs
to be set at 200K,

W3 TEXAS INSTRUMENTS



Click Capture — Initial Display is Real FFT

Wl High Speed Data Corverter Pro w470 EI = @
File Instrurment Options Data Capture Options  Test Options Help
i3 TExas . ADC CL DAC
INSTRUMENTS T < [
ADC12Db00_IMODE w 32TBT -

MooE | ¢ 2F
= 0 1 1 1 1 1 ] ] ] 1 1 1 1 i &)
Test Selection 1] 000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 g0000 ga000 Fooon

single Tone E Real FFT  [=] Channel 14 =] Blackman  [»]  (Channal) 11 Averages REW| 103,52 | g
Walue Urit W 100

SNR 58085 | dEFs ' 18277V S+
SFOR 75.278 | dBFs 0.0- g |
THO 57.845 | dBFs T —
SINAD 53.072 | dBEF= 10.0- El
EHOE 2354 | Bits |
Fund. 0878 | dBFs |© -20.0-
Mext Spur 76872 dBFs
HOT' ‘oEve | dEFs -30.0-
HOZ 97577 | dBEF=s 2
HDZz' 97533 | dBFs -40.0-
HOE -95.795 | dEFs
HOZ' 93244 | dEFs -50.0-
HO4 -34.381 | dBF= N
HD4' -39.957 | dEFs = -60.0-
HOS -35.727 | dBF=
HOs 55727 | dBFs T -70.0-

Test Parameters .- Spur

Aute Caleulation of -80.0- i
Coherent Frequencies 7
Analysiz Window (samples) -90.0+ X
_ e ]| o0p- it tad il
utput Data Rate

400M -110.0-
ADC Input Target Frequeney

24827700005 -120.0

-130.0- 1 1 1 | 1 1 i ] 1 1 1 1 1 1 1 1 [ 1 1
206 30M  40M 50WM GOM TOM 80M GOM 1006 f10M 120M  130WM  140M  150M  160M A7O0M  180M  180M  200M
Fraguency (H2)
] 3
- 1
Firmware Version = "0.3" TSW14.J57revD Board = T823BFIZ(10AX048) Interface Type = TSW14J57REVD_FIRMYWARE _10AX048
Wiaiting for user input 10/30/2017 4:42:21 PM | Build - 05/04/2017 COMMNECTED Idle R TEXAS INSTRUMENTS
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Change Display to Complex FFT

Wl High Speed Data Corverter Pro w470 EI = @
File Instrurment Options Data Capture Options  Test Options Help
i3 TExas . ADC (L] DAC
INSTRUMENTS T & Ly
32TET
ADC12Dhx00_JMODE g § EF
S gl : : : : : : : : : : : : - )
Test Selection 1] 000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 g0000 ga000 Fooon
Single Tane [ Complex FFT [+ Channel 164 [x] Blackman  [v]  (Channel+*Channelz) 1M Averages REW| 103,52 | g
Walue Urit W 10.0-
SNR 52211 | dEFs ' ‘ S+
SFOR §5.427 | dBFs .
oa-f - g
THO 84.955 | dBEFs -[L-82. 7T §_'_Tﬂ
SINAD 57.592 | dBF= 10.0- El
EHOE 774 | Bits |
Fund. 0861 | dBFs |~ -20.0-
Mewxt Spur 77262  dBFs
HOT' BE.427 | dEFs -30.0-
HOZ -101.45 | dBEF= 1 2
HDZz' -100.253| dEFs -40.0-
HOE -9E.535 | dEFs
HOZ' -99.238 | dEFs -50.0-
HO4 32,708 | dBF= N 1
HO#' -99.509 | dBFs o -60.0-
HO5 57414 | dEFs - L.
HOs 00637 dEFs T -70.0-
Test Parameters ST Spur
Aute Caleulation of -80.0- 4
Coherent Frequencies ;
Analysiz Window (zamples) -90.0+ 3 '
65536 [v] -100.0-
ADC Output Data Rate bl
400M ~110.0-
ADC Input Target Frequeney
24827700006 1o
_1 3D'D_I 1 1 1 1 1 | | ] ] | 1 1 | | ] ] ] 1 ] ]
-200M -180M -160M -140M -1208M -100M -80M  -BOM -40M  -20M i] 20mM  40M  BOM  80M 100M  120M  140M  160M  180M 200
Fraguency (Hz)
] 3
- 1
Firmware Yersion = "0.3" TSW14J57revD Board = T823BHZ{10AX048) Interface Type = TSW14.J57REVD_FIRMYWARE _10AX048
Wyaiting for user input 10/30/2017 5:5%:04 PM | Build - 05/04/2017 COMMNECTED Idle R TEXAS INSTRUMENTS
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Change Test Selection to Time Domain

Test Parameters
Aute Caleulation of
Coherent Frequencies
Analysiz Window (zamples)

65536  |v|
ADC Output Data Rate
400M

ADC Input Target Frequeney
2.482770000G

12000-
10000-
a000-
G000-
4000-
2000-

0-
a

1
5000

|
10000

Wl High Speed Data Corverter Pro w470 EI = @
File Instrurment Options Data Capture Options  Test Options Help
I3 TEXAS Ul ADC CL ] DAC
INSTRUMENTS T & Ly
32TET -
ADC12Dhx00_JMODE g § aF
I—,Camure S 0 1 1 1 1 1 ] ] ] 1 1 1 1 i &)
Test Selection o 5000 10000 14000 20000 25000 30000 35000 40000 45000 50000 55000 g0000 ga000 Fooon
Time Domzin [ ] codes  |=) Channel 114 [=] Unwrap Wavetorn] "~
veluel [lonit P ja Owverlay Unwrap Waveform' YWavefarm [~
Min 1543.00  Codes 32000- ﬂli
Mz 2122400 Codes 20000-
St Dev 10472.5" Codes ﬂ
Mean 16353.9° Codas 28000- Q
Median 16386 .60 Codes
RS 10472.4¢ Codes 26000-
Peakto P 29682.00 Codes | _
PAR ‘303 dB 1 24000-
22000-
20000-
Codas Sample $ 18000-
a
k1 2040600 0.00E+C =}
k2 18310000 4.10E+: 8 18000~
Delta 2096.00 ) 4 10E+Z ™ 2 14000-

| 1
14000 20000

| | 1 | | | | | 1
25000 30000 35000 40000 45000 anooo a5000 a0000 H5536
Samples

Wiaiting for user input

Firmware Yersion = "0.3"

TSW14.J57revD Board = T823BFIZ(10AX048)

1073002017 5:54:04 P

Interface Type = TSW14J57REVD_FIRMYWARE _10AX048

Build - 05/04/2017 COMMECTED Idle *ip Texas INSTRUMENTS
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Select Desired Channel of Data

* Note Channel 1 of 4 is displayed by default

« Data in this mode is displayed from O to 32768

« Change this pull-down to show other channels of time domain data
* Note Channel 1 and 2 have | and Q data for DDCA

« No signal applied to VINB, so Channel 3 (1) and 4 (Q) for DDCB have
only noise

13
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Channel 3 data

Wl High Speed Data Corverter Pro w470 EI = @
File Instrurment Options Data Capture Options  Test Options Help
I3 TEXAS Ul ADC CL ] DAC
INSTRUMENTS T G
32TET
ADC1200e00_JMODE g E AF
Capture i) 0 ! oy
Test Selection ] 5000 10000 14000 20000 25000 anoon 35000 40000 45000 50000 55000 gO000 Ga000 raoon
Tire Domain [+ codes  |=) Channel 314 [=] Unwrap Wavetorn] "~
v W | o Overlay 'Unwrap Waveform' Wavefarm [~
in 16350.00 Codes 16415- ﬂli
M= 18411.00 Codes 1 [ |
St Dew | TES Codes 16410 ! gﬂ
hezn 16383.9f Codes
e B 16405 AR AT IR APRART AR ARPRATTARTLEAR; LA L Ll =
RIS TEZ Codes
Peakto P E2.00 Codes | _ 16400~
PAR f12.04 | dB 1
16395
16390-
Ll
Codas Sample g 16385
11 16391.0( 0.00E+ 8
[ 1637300 4.10E+:
Deita 1200 | 4.10E+1 T é 16380~
Test Parameters 16375-
Aute Caleulation of
Coherent Frequencies
Analysiz Window (zamples) 16370+
65536
ADE O = 1e36a- T LA
utput Data Rate [ [ | | | “ | !
400m 18380 | | | T | ||| N RELARRNI UL
ADC Input Target Frequeney
2.482770000G 16355
18350_I 1 | | 1 | | 1 | | | | | 1
a 5000 10000 14000 20000 25000 30000 35000 40000 45000 50000 55000 gOo0a B5536
Samples
] 3
- 1
Firmweare Version = "0.3" TSWA14J57revD Board = T823BFIZ{10AX048) Interface Type = TSW14J57REVD_FIRMWARE _10AX048
Waiting for user input 10/3002017 5:56:08 PM | Build - 05/04/2017 COMMECTED Idle @ TexAs INSTRUMENTS
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Export Channel Data

Select Channel 1/4
Click File>Save 132 Codes as CSV File
Select location and file name and click OK

Note exported data is signed
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Channel 1+2+3+4 Data

Channel 1 of 4csw - Microsoft Excel = =
| - li Eﬁw "u" .&d‘ns £ e = [EE EZ
= = General g Insert = % Eﬁ O .
E=G 5% Stz.rle el Sort & Find & | Share  WebEx
= | 8- b 0 (2] Format ~ Q‘ Filter= Select= | This File =
Clipboard Font P Allgnment ] Mumber P Cells Editing WebEx
a1 - fe | 402z v
A, B D E F G H ] K L
1 4022 -14232 7 -1 %
2 -12663 =703 -16 -11
3 -10823 10126 -3 1
4 6870 13127 17 1
] 14471 -3094 10 -1
3 837 -14772 -g -8
T -14014 -4764 -2 2
g -8354 12210 -2 2
9 9556 11297 -7 -9
10 13471 -6175 a 1
11 -2348 -14616 -4 -5
12 -14717 -1677 3 2
13 -5536 13725 ]
14 11755 90le q
15 113818 -8923 1 -11
16 -9427 -13775 2 -9
17 -14726 1543 -11 -2 -
M 4 » M| Channel 1 of 4 ~ %2 (4] i | ]
Ready | |g w0 (=—U—(+) o
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