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# Model Gaussian Noise

# See AD7124 datasheet for noise levels per mode

import numpy as np

offset = 0.000

rmsnoise = 0.42e-6 # AD7124 noise

noise = np.random.normal (loc=offset,
size=1024)

measured_noise = np.std(noise)

print ("Measured Noise: ", measured_noise)
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# AD7124-8 Basic Data Capture

import adi # pyadi-iio library

# Connect to AD7124-8 via Raspberry Pi

my_ad7124 = adi.ad7124 (uri="ip:analog.local")
ad_channel = 0 # Set channel

# Set PGA gain
my_ad7124.channel[ad_channel].scale = 0.0002983
my_ad7124.sample_rate = 128 # Set sample rate

# Read a single "raw" value

v0 = my_ad7124.channel[ad_channel].raw

# Buffered data capture

my_ad7124.rx_output_type = "SI" # Report in volts
# Only one buffered channel supported for now
my_ad7124.rx_enabled channels = [ad_channel]
my_ad7124.rx_buffer_ size = 1024
my_ad7124._ctx.set_timeout (100000) # Slow

data = my_ad7124.rx() # Fetch buffer of samples

print ("A single raw reading: ", vO0)
print ("A few buffered readings: ", data[:16])
del my_ad7124 # Clean up
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# AD7124-8 Filter Response

import numpy as np

import matplotlib.pyplot as plt

resp = []

fregs = np.linspace(1l, 121, 100,

for freq in fregs:
print {("testing ¥,

endpoint=True)

freq, ™ Hz")

send_sinewave (my_siggen, freq) # Set frequency
time.sleep(5.0) # Let settle
data = capture_data(my_ad7124) # Grab data
resp.append (np.std(data)) # Take RMS value
if plt_time_domain:

plt.plot (data)

plt.show ()
capture_data (my_ad7124) # Flush

# Plot log magnitude of response.

response_dB = 20.0 % np.logl0 (resp/0.5+np.sqrt (2))
print ("\n Response [dB] \n")

print (response_dB)

plt. figure (2)

plt.plot (freqs, response_dB)

plt.title('AD7124 filter response')

plt.ylabel ('attenuation')

plt.xlabel ("frequency")

plt.show ()
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# AD7124 Filters

import numpy as np

f0 = 19200

# Calculate SINC1 oversample ratios for 50, 60Hz
osr50 = int (£0/50) # 384

osre0 = int (£0/60) # 320

# Create "boxcar" SINC1 filters
sincl 50 = np.ones (osr50)
sincl 60 = np.cnes (osré60)

# Calculate higher order filters

sinc2_50 = np.convolve(sincl_50, sincl_50)
sinc3_50 np.cenvolve (sinc2_50, sincl_50)
sinc4_50 np.convolve (sinc2_50, sinc2_50)

# Here's the SINC4-ish filter from datasheet
# Figure 91, with three zeros at 50Hz, one at 60Hz.
filt_50_60_rej = np.convolve(sinc3_50, sincl_60)
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# AD7124 Frequency Response

import numpy as np

from scipy import signal

f0 = 19200

w, h = signal.fregz(filt_50_60_rej, 1, worN=16385,

whole = False, fs = f0)

freqs = w x £0/(2.0%np.pi)

hmax = abs(max(h)) # Normalize to unity

response_dB = 20.0 * np.loglO (abs (h)/hmax)
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# Noise Source Measurement
import numpy as np
navgs = 32 # Avg. 32 runs to smooth out data
ns = 2%x%16
vsd = np.zeros (ns//2+1)
for 1 in range (navgs):
chl = np.asarray(data[0]) # Extract ch 1 data
chl —-= np.average (chl) # Remove DC
fs, psd = periodogram(chl, 1000000,
window="blackman",
return_onesided=True)

# /2 for onesided

vsd += np.sqgrt(psd)
vsd /= navgs
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def integrate_psd(psd, bw):
import numpy as np
int_psd_sqd = np.zeros(len(psd))
integrated_psd = np.zeros(len(psd))
int_psd_sqd[0] = psd[0]*%2.0
for i in range(l, len(psd)):
int_psd_sqgd[i] += int_psd_sqgd[i-1]\
+ psd[i-1] »» 2
integrated_psd[i] += int_psd_sqd[i]*%0.5
integrated_psd *= bw+x+0.5
return integrated_psd

24, 11T S: BRI 77 #REGPython FL 75,

TS R 0 7 R B O 4 L % 3 4 integrate_psd A Bk, A5 Y 2
M 7 A73.21951e-05, 55 LTspice it 845 HY i fB I E 4 B2 .
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def time_points_from freq(freq, fs=1, density=False):
import numpy as np
N = len(freq)
rnd_ph_pos = (np.ones(N-1, dtype=np.complex) *
np.exp(lj*np.random.uniform
(0.0, 2.0xnp.pi, N-1)))
rnd_ph_neg = np.flip(np.conjugate (rnd_ph_pos))
rnd_ph_full = np.concatenate(([1l], rnd _ph pos, [1],
rnd_ph_negqg))
r_s_full = np.concatenate((freq, np.roll
(np.flip(freq),
r_spectrum_rnd ph = r_s_full *« rnd_ph full
r_time_full = np.fft.ifft (r_spectrum_rnd_ph)

1))

if (density is True):
# Note that this N is "predivided" by 2
r_time_full += Nxnp.sqrt(fs/(N))

return (np.real (r_time_full))

VI 25. 74 e AT R e 76 1 9 Py thon X7 ,

W] DA ik 48 A libm2K B AS 5 1) — ANADALM2000, 2R e FH 38 — A
ADALM2000711Scopy GUIHR I 45 3% 43 BT AU K o e g 7 5 1, A6 IE 1
e, P A I R] 54 BIADALM2000AR TS F By (5 ILIEI26) |
£>FEADALM2000 W24 HY b A plea/N mV/JHZME A A (FEWT A —A
EZH, MTSBNESEDRER) .

# Push Noise Time-series to ADALM2000

import numpy as np

n = 8192

# create some "bands" of I1mV/rootHz noise

bands = np.concatenate((np.ones(n//16),
np.zeros(n//16),
np.ones (n//16),
np.zeros(n//16),
np.ones (n//16),
np.zeros(n//16),
np.ones(n//16),
np.zeros(n//16)))*1000e-6

bands[0] = 0.0 # Set DC content to zero

buffer2 = time_points_from_freq(bands, fs=75000,

density=True)

buffer = [bufferl, buffer?]

aout.setCyclic (True)

aout.push (buffer)
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import numpy as np
def arb_enbw (fresp, bw):
int_frsp_sqd = np.zeros(len(fresp))
int_frsp_sqd[0] = fresp[0]**2.0
for i in range(l, len(fresp)):
int_frsp_sqd[i] += (int_frsp_sqd[i-1] +
fresp[i=1] ==z 2}
return int_frsp_sqgd[len(int_frsp_sqd)-1] +«bw
fc =1 # Hz
bw_per point = 200/65536 # Hz/record length
frst_ord = np.ndarray (65536, dtype=float)
# Magnitude = 1/SORT(1 + (f/fc)"2))
for i in range (65536):
frst_ord[i] = (1.0 /
(1.0 +
(i+bw_per_point)*x2.0)%x0.5)
fo_enbw = arb_enbw (frst_ord, bw_per_ point)
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