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Import pyvisa
import time
Import numpy as np

smu_visa_address = 'USB0::0x05E6::0x2460::04064306::INSTR'
voltmeter_visa_address = 'GPIBO::7::INSTR'
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rm = pyvisa.ResourceManager("C:\\Windows\ \System32\ \visa64.dll")
smu = rm.open_resource(smu_visa_address)
voltmeter = rm.open_resource(voltmeter_visa_address)

voltmeter_cmds = ["*CLS",
":SYSTEM:PRESET",
":STATUS:PRESET",
":TRACE:CLEAR",
":SENSE:FUNC \'VOLT\"",
":SYST:FAZ OFF",
":SYST:AZERO:STATE OFF",
":SYST:LSYNC OFF",
":SENSE:VOLT:CHAN1:DFIL:STATE OFF",
"SENSE:VOLT:DC:NPLC 5",
":SENSE:VOLT:DC:RANG:AUTO ON",
":TRIGGER:DELAY 0",
":TRIGGER:SOURCE EXTERNAL",
":TRIG:COUN 3",
":SAMP:COUN 1",
":TRACE:POINTS 3",
":TRACE:FEED SENS",
":'TRACE:FEED:CONT NEXT",
":STAT:MEAS:ENAB 512",
"*SRE 1"]

or cmd in voltmeter_cmds
voltmeter.write(cmd)
time.sleep(1)

test_current = 7

v_limit = .1

smu_cmds = ["*RST",
":SYST:CLE",
":SOUR:CURR:READ:BACK ON",
":SOUR:FUNC CURR",
":SOUR:CURR:RANG:AUTO OFF",
f":SOUR:CURR:RANG {test_current}",
f":SOUR:CURR:VLIM {v_limit}",
":SENS:FUNC \'VOLT\"",
":SENS:VOLT:RANG:AUTO OFF",
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f":SENS:VOLT:RANG {v_limit}",
":SENS:VOLT:NPLC 0.01",
":SOUR:CONF:LIST:CREATE \ 'delta\"",

f":SOUR:CURR:LEV {test_current}",
":SOUR:CONF:LIST:STOR \'delta\ ",
f":SOUR:CURR:LEV -{test_current}",
":SOUR:CONF:LIST:STOR \'delta\"",
f":SOUR:CURR:LEV {test_current}",
":SOUR:CONF:LIST:STOR \'delta\"",
":SOUR:CURR:LEV 0.0",
":SOUR:CONF:LIST:STOR \'delta\"",
":DIG:LINE1:MODE TRIG, IN",
":DIG:LINE2:MODE TRIG, OUT",
":TRIG:DIG2:0UT:STIM NOTIFY1",

":TRIGger:BLOCk:BUFFer:CLEar 1",
":TRIGger:BLOCk:SOURce:STATe 2, ON",
":'TRIGger:BLOCk:CONFig:RECall 3, \'delta\’, 17,
":TRIG:BLOC:DEL:CONS 4, 0.01",
":TRIGger:BLOCk:MEASure 5",
":TRIG:BLOC:NOP 6",

":TRIG:BLOC:NOT 7, 1",

":TRIG:BLOC:WAIT 8, DIG1, OR, DISP",
":TRIG:BLOC:CONF:NEXT 9, \'delta\"",
"'TRIG:BLOC:DEL:CONS 10, 0.001",
":'TRIGger:BLOCk:MEASure 11",
":TRIG:BLOC:BRAN:COUNTER 12, 3, 7",
":'TRIGger:BLOCk:CONFig:RECall 13, \'delta\’, 4",

":TRIG:BLOC:DEL:CONS 14, 0.05",

":'TRIGger:BLOCk:SOURce:STATe 15, OFF",
":TRIG:BLOC:BRAN:ALWAYS 16, 0"]

or cmd in smu_cmds
smu.write(cmd)
time.sleep(1)

status = 0
loop_cnt = 0

status = voltmeter.read_stb()
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debug = 0

smu.write(":INIT")

while ((status and 64) = 64) and (loop_cnt <= 500)
status = voltmeter.read_stb()
time.sleep(0.2)
if debug: print(f'status: {status}", f'loopCnt: {loop_cnt}")
loop_cnt += 1

volt_data_all = voltmeter.query(":TRACE:DATA?")

volt_array = volt_data_all.split(’,")

if debug
print(volt_data_all)
print(volt_array)

measured_current_all = smu.query(":TRAC:DATA? 1,3, 'defbuffer1’, SOUR")
current_array - measured_current_all.split(’,")
if debug
print(measured_current_all)
print(current_array)
vl = float(volt_array[0])
v2 = float(volt_array[1])
v3 = float(volt_array[2])
i1 = float(current_array|[0])
i2 = float(current_array[1])
i3 = float(current_array|[2])

Res = (vl -2 "v2 +v3)/(il- 2 "i2 +i3)

print(f"Resistance value: {Res} Q")
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res_value = str(Res)

smu.write("DISP:CLE")

smu.write("DISP:SCR SWIPE_USER")
smu.write("DISP:USER1:TEXT \ 'RES value in OHM\™)
smu.write(f'DISP:USER2:TEXT \ '{res_value}\")

smu.clear()
smu.close()
voltmeter.clear()
voltmeter.close()
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