ADC12J4000 Spectrum Evaluation

Harmonic/spur behavior of folding-interpolating ADC core
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Setup

e Fs=2700 MSPS

DDC Bypass Mode

Foreground Calibration Mode with Timing Calibration Enabled
Fin = 2026, 2027, ... 2050, 2362.5 etc. MHz

Tones around 3/4Fs aliase to 675MHz
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Summary

« The ADC12J4000 family devices use an interleaved calibrated folding-
interpolating core also known as an interleaved folding flash

« This ADC architecture provides very high sample rate and relatively low
power consumption compared to pipeline ADC cores
* The tradeoff is some additional spurs due to the following:

— Interleaving can result in sample rate and input frequency dependent spurs
— Folding-interpolating core results in high order harmonic spurs

» Please refer to the following application note for more details regarding
spur sources in this architecture:

http://www.ti.com/analog/docs/litabsmultiplefilelist.tsp?literatureNumber=slaa6
17&docCateqoryld=1&familyld=82
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http://www.ti.com/analog/docs/litabsmultiplefilelist.tsp?literatureNumber=slaa617&docCategoryId=1&familyId=82
http://www.ti.com/analog/docs/litabsmultiplefilelist.tsp?literatureNumber=slaa617&docCategoryId=1&familyId=82

FULL NYQUIST FFT



Fin = 2025M at -10.9dBFS

i High Speed Data Converter Pro v4.70
File Instrument Options Data Capture Options Test Options Help
i3 Texas UL ADC CIL ] DAC
INSTRUMENTS T < L
4095
ADC12J4000_BYPASS [ 8 ‘/ﬁ'ﬁ\\—/—‘\(ﬂ\{v—f"—\R 8F
§ o — &
1 1 1 1 I 1
Test Selection 0 50000 100000 150000 200000 250000 300000 350000 400000 450000 500000 55000(
Single Tone [ Real FFT  [+] Channel 11 [=] Blackman [=|  (Channel1) 111 Averages RBW | 5149.84 | 1y
Value Unit ¥ . 10.0-
SNR 45.6 dBFs ’ o & +
SFOR 51.775  dBFs |
THD 59.788 | dBFs -20.0-
SINAD | 45523 | dBFs @]
ENOB 7.27 Bits -30.0-
Fund. -10.802 | dBFs e
Next Spur| -51.775 | dBFs |E
HD2 "-70.275 | dBFs -40.0-
HD2 -66.742 | dBFs
HD4 -90.241 | dBFs 50.0-
|- Spur
HD5 67.416 | dBFs
MSDHz | -136.902 dBFs/H;
Phase | 2529 Rad | |||® -60.0- 3 2
dBFs Hz m -
M1 89784  0.00EH | |- -70.0- L
m2 -104.008 1.00E+ ™
Test Parametérs 80.0-
Auto Calculation of
Coherent Frequencies
|| Analysis Window (samples) -a0.0-)-
524288 |¥| i
ADC Output Data Rate -100.0- I I | | |
276G *
ADC Input Target Frequency -110.0-]
2.030000000G
_12U'U_I 1 1 1 1 1 1 1 1 1 1 1 1 1
0 100M 200Mm 300M 400M 500M G600M T00M 800M 900M 1G 116G 1.2G 1.3G 1.4G
Frequency (Hz)
] r
Firmware Version ="0.1" T5W14J56revD Board = T80529Li Interface Type = TSW14J56REVD_FIRMWARE
w Waiting for user input TM8I2017 6:26:20 PM Build - 05/04/2017 CONNECTED Idle i TEXAS INSTRUMENTS

Wi3 TEXAS INSTRUMENTS



Fin = 2026 MHz at -10.9dBFS
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Fin = 2027 MHz at -10.9dBFS
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Fin = 2030 MHz at -10.9dBFS
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Fin = 2035 MHz at -10.9dBFS
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Fin = 2040 MHz at -10.9dBFS
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Fin = 2050 MHz at -10.9dBFS
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Fin =2047.47 MHz at -10.9dBFS
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Fin = 2047.47 MHz at -10.9dBFS
recalibrated
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Simulating DDC and Decimation Output

* The following plots show the spectrum that would be output if
Decimate-by-4 mode with particular NCO settings was utilized.

 The Min and Max frequency limits of the plot are set equivalent to those
of

— F_NCO = 2025 MHz (default for F_CLK = 2700 MHz)
— F_NCO = 2075 MHz

* These results are effectively a snapshot of the earlier full Nyquist plots,
just excluding the frequencies outside the Min and Max frequency
bounds
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FMIN AND FMAX EQUIVALENT
TO DECIMATE BY 4 MODE
AND FNCO = 2025 MHZ



Fin = 2025M at -10.9dBFS
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Fin = 2026 MHz at -10.9dBFS
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Fin = 2027 MHz at -10.9dBFS
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Fin = 2030 MHz at -10.9dBFS
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Fin = 2035 MHz at -10.9dBFS
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SNR 45.651  dBFs [B +|
SFOR 51.243  dBFs 0.0 |
THD 71.832 | dBFs
SINAD | 45.641 | dBFs 400 @]
ENOB 7.289 | Bits ’
Fund. -10.981 | dBFs
Next Spur -51.243 | dBFs |E -50.0+ - Spur
HD2 "-81.468 | dBFs
HD3 -81.833 | dBFs -60.0-
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Fin = 2040 MHz at -10.9dBFS
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SNR 45.983 | dBFs [B +|
SFOR 52613  dBFs 0.0 |
THD 72.955  dBFs
SINAD | 45.975 | dBFs 400 @]
IENOEI 7.345 | Bits ’
Fund. -10.984 | dBFs
Next Spur| 52613 | dBFs |E -50.04 1 spur
HD2 "-88.514 | dBFs
HD3 -77.635 | dBFs -60.0-
HD4 -79.809 | dBFs =
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Fin = 2050 MHz at -10.9dBFS
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SNR 44948 | dBFs ) [B +|
SFOR 50.827  dBFs 0.0 |
THD 71.208 | dBFs
SINAD | 44.939 | dBFs 400 @]
ENOB 7173 | Bits ’
Fund. 10.92 | dBFs
Next Spur -50.827  dBFs |E -50.0+ | Spur
HD2 "-84.098 | dBFs
HD3 -75.186 | dBFs -60.0-
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Fin = 2363.5M at -10.9dBFS
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Fin = 2365.5M at -10.9dBFS
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SNR 45288 | dBFs : - & +
SFDR | 51833 | dBFs -20.0- |
THD 72.929 | dBFs
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Fund. -10.923 | dBFs
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Fin = 2370.5M at -10.9dBFS
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SNR 41214 | dBFs ) IF [B +|
SFOR 45.917 | dBFs -20.0- o]
THD 71.739 | dBFs
SINAD | 41209  dBFs -30.0+ Q)
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Fin = 2375.5M at -10.9dBFS
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Fin = 2362.5M at -10.9dBFS

i High Speed Data Converter Pro v4.70

File Instrument Options Data Capture Options Test Options Help
i3 Texas i ADC CL ] DAC
INSTRUMENTS T < Ly
4095
ADC12J4000_BYPASS [T 2 ‘ f\{;#/ﬂwk/—\“‘—/\% SF
8 o .
1 1 1 I 1 1 1
Test Selection 0 50000 100000 150000 200000 250000 300000 350000 400000 450000 500000 55000
Single Tone [ Real FFT  [+] Channel 11 [=] Blackman [=|  (Channel1) 111 Averages RBW | 5149.84 | 1y
Value Unit W . 10.0-
SNR 4255 | dBFs : - & +
SFOR 46.832 | dBFs -20.0- o]
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