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JMODE=0, Fs=2700Msps
The evaluation was performed according 
to the procedure described in SLAU701A. 
It was confirmed that the HSDC result 
was the same as the document.
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JMODE0 (SLAU701A)

• Connect a USB cable from the PC to the TSW14J57EVM
• Connect the power cable from the TSW14J57EVM to a 12-V DC 

power supply (stand-by). (the power switch on the 
TSW14J57EVM is in the "on" position)

• Connect a USB cable from the PC to the ADC12DJ3200EVM
• Connect the power cable from the ADC12DJ3200EVM to a 5-V 

DC power supply (stand-by). 
• Connect the signal generator to the ADC12DJ3200EVM (RF 

output disabled).
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JMODE0 (SLAU701A)

• Start the Windows PC.
• Turn on the 12-V power supply for the TSW14J57EVM.
– Blue LEDs D10, D11, D13, D14, D15, D17, D18 and D19, and green 

LED D21 turn on.
• Turn on the 5-V power supply for the ADC12DJ3200EVM.
– Green LEDs D7 and D8 turn on.

• Turn on the signal generator RF output of 0dBm, 1910MHz.
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JMODE0 (SLAU701A)

• Open the ADC12DJxx00EVM GUI.
• Select the on-board clock as the clock source.
• Select the Fs=2700Msps as the on-board Fs.
• Select the JMODE0 as the decimation and serial data mode.
• Click "program clock and ADC".
– The green LED, PLL2 LCKD, turn on.
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JMODE0 (SLAU701A)
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JMODE0 (SLAU701A)

• Open the HSDC Pro v5.00.02.
• Click OK to confirm the serial number of the TSW14J57EVM 

device.
• "No firmware" popup will be displayed, click OK.
• Select the ADC12DJxx00_JMODE0 device from the ADC select 

pull-down.
• "Do you want to update the Firmware for ADC?" will be 

displayed, click OK.
– LEDs D5, D8 and D9 turn on. LED, D2, flashes. LEDs, D1, D3, D6 

and D7 turn off.  (LED, D3, often turn on)
– Firmware version = "0.6". The interface type = 

TSW14J57revE_DDR_RxOnly_L8_Reconfig_FIRMWARE. 
• Enter the ADC Output Rate as "5400M".
• Popup will display "New lane rate is 10.8G, JESD ref-clock is 

270M". Click OK.
• Click Capture button. 
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JMODE0 (SLAU701A)
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JMODE=11, Fs=3200MSPS, 
NCO=2400MHz, Fin=1800 to 3000MHz
(2nd Nyquist Zone)
IQ seemed to be swapping. The largest 
spectrum of the HSDC complex FFT was 
marked with the 1' marker.
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JMODE11 (fnco=2400M)

• In the ADC12DJxx00EVM GUI that has been opened above :
• Select the on-board clock as the clock source.
• Select the Fs=3200Msps as the on-board Fs.
• Select the JMODE11 as the decimation and serial data mode.
• Click "program clock and ADC".

• NCO is the default value of 2400MHz.

• Change the input frequency from the signal generator to 
2.2GHz.
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JMODE11 (fnco=2400M)

• In the HSDC Pro v5.00.02 that has been opened above :
• Select the ADC12DJxx00_JMODE11 device from the ADC select 

pull-down.
– LEDs D5, D8 and D9 turn on. LED, D2, flashes. LEDs, D1, D3, D6 

and D7 turn off. (LED, D3, often turn on)
– Firmware version = "0.6". The interface type = 

TSW14J57revE_DDR_RxOnly_L8_Reconfig_FIRMWARE. 
• Popup will display "The Sampling Rate entered exceeds the 

maximum rating of the ADC selected.", click OK.
• Popup will display "New lane rate is 54G, JESD ref-clock is 

1.35G", Click OK.
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JMODE11 (fnco=2400M)

• Toggle the ADC Output Setup icon
– Check Enable? and Remember for this session
– ADC sample rate = 3.2G
– ADC input freq = 2200M
– NCO = -2400M
– Decimation = 4

• Popup will display "New lane rate is 8G, JESD ref-clock is 200M", 
Click OK.

• Change to Complex FFT
• Click Capture button. 
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HSDC_jmode11_fs3200M_fnco2400M_fin1800M
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HSDC_jmode11_fs3200M_fnco2400M_fin1900M
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HSDC_jmode11_fs3200M_fnco2400M_fin2000M
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HSDC_jmode11_fs3200M_fnco2400M_fin2100M
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HSDC_jmode11_fs3200M_fnco2400M_fin2200M
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HSDC_jmode11_fs3200M_fnco2400M_fin2300M



28

HSDC_jmode11_fs3200M_fnco2400M_fin2400M
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HSDC_jmode11_fs3200M_fnco2400M_fin2500M
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HSDC_jmode11_fs3200M_fnco2400M_fin2600M
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HSDC_jmode11_fs3200M_fnco2400M_fin2700M
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HSDC_jmode11_fs3200M_fnco2400M_fin2800M
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HSDC_jmode11_fs3200M_fnco2400M_fin2900M
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HSDC_jmode11_fs3200M_fnco2400M_fin3000M
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JMODE=11, Fs=3200MSPS, 
NCO=800MHz, Fin=700 and 1000MHz
(1st Nyquist Zone)
IQ seemed to be swapping. The largest 
spectrum of the HSDC complex FFT was 
marked with the 1' marker. The same 
result was obtained when IQ data 
exported from HSDC was FFT by MATLAB.
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Change the NCO frequency to 800MHz
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Change the NCO and input frequency
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HSDC_jmode11_fs3200M_fnco800M_fin700M
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FFT results by MATLAB for IQ data exported from HSDC

The results are very similar, but the marker index (primes) are reversed.

MATLAB



40

HSDC_jmode11_fs3200M_fnco800M_fin1000M
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FFT results by MATLAB for IQ data exported from HSDC

The results are very similar, but the marker index (primes) are reversed.

MATLAB
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JMODE=11, Fs=3200MSPS, 
NCO=1200MHz, Fin=850 to 1550MHz
(1st Nyquist Zone)
IQ seemed to be swapping. The largest 
spectrum of the HSDC complex FFT was 
marked with the 1' marker. Sometimes 
the FFT results are different between 
HSDC and MATLAB.



43

Change the NCO frequency to 1200MHz
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HSDC_jmode11_fs3200M_fnco1200M_fin850M
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HSDC_jmode11_fs3200M_fnco1200M_fin850M

FFT results by MATLAB for IQ data exported from HSDC

The results are very similar, but the marker index (primes) are reversed.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin900M
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HSDC_jmode11_fs3200M_fnco1200M_fin900M

FFT results by MATLAB for IQ data exported from HSDC

-10dBFS spectrum exists near +300MHz.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin950M
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HSDC_jmode11_fs3200M_fnco1200M_fin950M

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around -250MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1000M



51

HSDC_jmode11_fs3200M_fnco1200M_fin1000M

FFT results by MATLAB for IQ data exported from HSDC

-10dBFS spectrum exists near +200MHz.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1050M
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HSDC_jmode11_fs3200M_fnco1200M_fin1050M

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around -150MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1100M
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HSDC_jmode11_fs3200M_fnco1200M_fin1100M

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around -100MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1150M



57

HSDC_jmode11_fs3200M_fnco1200M_fin1150M

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around -50MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1200M
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HSDC_jmode11_fs3200M_fnco1200M_fin1200M

FFT results by MATLAB for IQ data exported from HSDC

The results are very similar.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1250M
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HSDC_jmode11_fs3200M_fnco1200M_fin1250M

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around +50MHz disappears.

MATLAB



62

HSDC_jmode11_fs3200M_fnco1200M_fin1300M
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HSDC_jmode11_fs3200M_fnco1200M_fin1300M

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around +100MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1350M
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HSDC_jmode11_fs3200M_fnco1200M_fin1350M

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around +150MHz disappears.

MATLAB



66

HSDC_jmode11_fs3200M_fnco1200M_fin1400M
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HSDC_jmode11_fs3200M_fnco1200M_fin1400M

FFT results by MATLAB for IQ data exported from HSDC

-10dBFS spectrum exists near -200MHz.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1450M
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HSDC_jmode11_fs3200M_fnco1200M_fin1450M

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around +250MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1500M
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HSDC_jmode11_fs3200M_fnco1200M_fin1500M

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around +300MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1550M
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HSDC_jmode11_fs3200M_fnco1200M_fin1550M

FFT results by MATLAB for IQ data exported from HSDC

The results are very similar, but the marker index (primes) are reversed.

MATLAB
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JMODE=11, Fs=3200MSPS, 
NCO=1200MHz, Fin=850 to 1550MHz, 
LPF was used, (1st Nyquist Zone)
IQ seemed to be swapping. The largest 
spectrum of the HSDC complex FFT was 
marked with the 1' marker. Sometimes 
the FFT results are different between 
HSDC and MATLAB.
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Evaluation with the harmonics < -70 dBc

Signal
generator LPF ADC12DJ3200EVM
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HSDC_jmode11_fs3200M_fnco1200M_fin850M_LPF
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HSDC_jmode11_fs3200M_fnco1200M_fin850M_LPF

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around -350MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin900M_LPF
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HSDC_jmode11_fs3200M_fnco1200M_fin900M_LPF

FFT results by MATLAB for IQ data exported from HSDC

-20dBFS spectrum exists near 300MHz.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin950M_LPF



81

HSDC_jmode11_fs3200M_fnco1200M_fin950M_LPF

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around -250MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1000M_LPF
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HSDC_jmode11_fs3200M_fnco1200M_fin1000M_LPF

FFT results by MATLAB for IQ data exported from HSDC

-10dBFS spectrum exists near +200MHz.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1050M_LPF
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HSDC_jmode11_fs3200M_fnco1200M_fin1050M_LPF

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around -150MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1100M_LPF
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HSDC_jmode11_fs3200M_fnco1200M_fin1100M_LPF

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around -100MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1150M_LPF
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HSDC_jmode11_fs3200M_fnco1200M_fin1150M_LPF

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around -50MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1200M_LPF
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HSDC_jmode11_fs3200M_fnco1200M_fin1200M_LPF

FFT results by MATLAB for IQ data exported from HSDC

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1250M_LPF
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HSDC_jmode11_fs3200M_fnco1200M_fin1250M_LPF

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around +50MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1300M_LPF
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HSDC_jmode11_fs3200M_fnco1200M_fin1300M_LPF

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around +100MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1350M_LPF
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HSDC_jmode11_fs3200M_fnco1200M_fin1350M_LPF

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around +150MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1400M_LPF
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HSDC_jmode11_fs3200M_fnco1200M_fin1400M_LPF

FFT results by MATLAB for IQ data exported from HSDC

-10dBFS spectrum exists near -200MHz.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1450M_LPF
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HSDC_jmode11_fs3200M_fnco1200M_fin1450M_LPF

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around +250MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1500M_LPF
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HSDC_jmode11_fs3200M_fnco1200M_fin1500M_LPF

FFT results by MATLAB for IQ data exported from HSDC

-60dBFS spurious around +300MHz disappears.

MATLAB
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HSDC_jmode11_fs3200M_fnco1200M_fin1550M_LPF
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HSDC_jmode11_fs3200M_fnco1200M_fin1550M_LPF

FFT results by MATLAB for IQ data exported from HSDC

The results are very similar, but the marker index (primes) are reversed.

MATLAB
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MATLAB code
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Validation of FFT results by MATLAB

clear
close all
pnt=65536; % data samples
x=1:pnt; % x-axis index vector
xf=(x-pnt/2)/(pnt/2)*400e6; % frequency axis vector
a=csvread('HSDC_I32_codes.csv'); % read csv file
i=a(:,1)./16384; % Normalize the I-ch signal (signed 15bit)
q=a(:,2)./16384; % Normalize the Q-ch signal (signed 15bit)
c=(i+1j*q); % Complex signal
w = blackman(pnt); % Window function
f=20*log10(abs(fft(w.*c)./(pnt/2))); % spectrum in dB
f2=circshift(f,(pnt/2)); % Shift DC to center
plot(xf,f2')
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