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----------------------------------------------------------------- 

-- DBR FILTER TSP SCRIPT  

-- 2602A SourceMeter. 

-- 

-- Date: 04/2018 

-- 

-- Author: Alessandro Paghi ( www.alessandropaghi.it ) 

-- 

----------------------------------------------------------------- 

 

function round( num ) 

 

 local result 

 local num_floor = math.floor( num ) 

  

 if( ( num - num_floor ) < 0.5 ) then result = num_floor 

 else result = num_floor + 1 

 end 

  

 return result 

  

end 

 

reset() 

 

----------------------------------------------------------------- 

----------------------VARIABILI DA MODIFICARE-------------------- 

----------------------------------------------------------------- 

local Value1 = 0.700 -- densità di corrente layer_up ( A/cm^2 ) 

local Value2 = 0.500 -- densità di corrente layer_low ( A/cm^2 ) 

 

local PeriodoBilayer = 1.3298 -- Periodo Temporale Bilayer ( s ) 

local dutycycle = 0.4299 -- ( Time Value1 ) / ( Periodo Bilayer ) 

 

local ncycles = 4 -- Numero di ripetizioni di Bilayer 

 

----------------------------------------------------------------- 

-----------------COSTRUZIONE DEL SOURCE VECTOR------------------- 

--------------------------non modificare------------------------- 

----------------------------------------------------------------- 



 

print() 

print( "DBR FITLER" ) 

print( "Parametri:" ) 

print( "Jup: ", Value1, "A/cm^2 *** Jlow:", Value2, "A/cm^2" ) 

print( "Periodo di Ripetizione:", PeriodoBilayer, "s" ) 

print( "Numero di Periodi Bilayer:", ncycles ) 

 

local Area = 0.567 -- Area Cella ( cm^2 ) 

 

Value1 = Value1 * Area -- Corrente layer_up ( A ) 

Value2 = Value2 * Area -- Corrente layer_low ( A ) 

 

local npoints = 500 -- Points dell'array dei campioni di segnale del Bilayer 

 

local npulses = npoints * ncycles -- Points del Bilayer replicato ncycles 

volte 

 

local period = PeriodoBilayer / npoints -- Durata singolo campione 

 

local NPLC = 0.001 -- DAC Integration Time per le misure ( NPLC = Number of 

Power Line Cycles ) @ f=50 Hz 

 

local npoints1 = round( npoints * dutycycle ) -- Points di LayerUp 

 

local i -- Indice di scorrimento array 

local samplesi = {} -- Array dei campioni di segnale 

 

for i = 0, ( npoints1 - 1 ) do 

 

    samplesi[i] =   Value1 

     

end    

  

for i = npoints1, ( npoints - 1 ) do  

    

    samplesi[i] =   Value2 

     

end 

 

----------------------------------------------------------------- 

----------------PROGRAMMAZIONE SOURCE MASTER UNIT---------------- 

--------------------------non modificare------------------------- 

----------------------------------------------------------------- 

 

--Reset 

--ChannelA 

smua.reset() -- Reset SMU Channel A 

 

-- Timer[1] 

trigger.timer[1].reset() -- Reset Timer 1 

trigger.timer[1].count = npulses - 1 -- Numero di volte per cui ripetere il Ti-

mer Trigger 

trigger.timer[1].delay = period -- Delay tra i Timer Trigger 

trigger.timer[1].passthrough = true -- Inizia immediatemente il nuovo delay 

dopo il Timer Trigger 

trigger.timer[1].stimulus = smua.trigger.ARMED_EVENT_ID -- Timer start: pas-

saggio arm layer -> trigger layer 

 

-- Non Volatile Reading Buffers 

-- Channel A 

smua.nvbuffer1.clear() -- Clear buffer 1 

smua.nvbuffer2.clear() -- Clear buffer 2 

smua.nvbuffer1.appendmode = 1 -- Buffer1 in Appen mode 

smua.nvbuffer2.appendmode = 1 -- Buffer2 in Appen mode 

smua.nvbuffer1.collectsourcevalues = 1 -- Abilitazione store source value 

smua.nvbuffer2.collectsourcevalues = 1 -- Abilitazione store source value 

 

-- Source 

-- Channel A: MAX Power 40W -> pag. 44-45 manuale 



smua.source.func = smua.OUTPUT_DCAMPS -- Output in corrente 

smua.source.autorangei = smua.AUTORANGE_OFF -- Autorange I OFF 

smua.source.rangei = 1 -- Range I: max 3A 

smua.source.autorangev = smua.AUTORANGE_OFF -- Autorange V OFF 

smua.source.rangev = 6 -- Range V: max 40V 

smua.source.limiti = 1 -- Compliance I: max 3A 

smua.source.limitv = 6 -- Compliance V: max 40V 

smua.source.leveli = 0 -- Corrente di default nulla 

smua.source.delay = smua.DELAY_OFF -- Delay nullo 

smua.source.offmode = smua.OUTPUT_HIGH_Z -- Output in HIGH Z quando output è OFF 

smua.source.output = smua.OUTPUT_OFF -- Output OFF 

 

-- Measure 

-- Channel A: MAX Power 40W -> pag. 44-45 manuale 

smua.measure.autorangei = smua.AUTORANGE_OFF -- Autorange I OFF 

smua.measure.rangei = 1 -- Range I: max 3A 

smua.measure.autorangev = smua.AUTORANGE_OFF -- Autorange V OFF 

smua.measure.rangev = 6 -- Range V: max 40V 

smua.measure.autozero = smua.AUTOZERO_ONCE -- ADC funziona con tenica AZ -> 

Zero misurato solo una volta 

smua.measure.count = 1 -- 1 campionamento per 1 misura 

smua.measure.delay = 0 -- Ritardo nell'inizio della misura 

smua.measure.filter.count = 1 -- 1 campionamento per 1 misura filtrata 

smua.measure.filter.enable = smua.FILTER_OFF -- filtro disabilitato 

smua.measure.filter.type = smua.FILTER_MOVING_AVG -- fiktro MOVING_AVG a media 

mobile 

smua.measure.interval = 0 -- 1 campionamento per 1 misura-> 0; nel caso 

avessi più campionamenti per 1 misura, il parametro indica il tempo tra i campio-

namenti 

smua.measure.nplc = NPLC -- 1/(50 Hz) = 20 ms / 0.001 = 20 us -> tempo di 

integrazione di ADC 

 

-- Trigger 

-- Channel A 

smua.trigger.arm.count = 1 -- Default 

smua.trigger.arm.stimulus = 0 -- Bypass waiting di eventi all'arm event detector 

smua.trigger.count = npulses -- Numero di cicli nel Trigger Layer 

smua.trigger.measure.stimulus = smua.trigger.SOURCE_COMPLETE_EVENT_ID -- True 

quando lo SMU completa l'azione di misura 

smua.trigger.measure.action = smua.ENABLE -- Misure attive durente lo sweep 

smua.trigger.measure.iv(smua.nvbuffer1, smua.nvbuffer2) -- Misura di corrente 

e tensione 

smua.trigger.source.stimulus = PERIOD.EVENT_ID 

smua.trigger.source.action = smua.ENABLE - Source level changes attivi du-

rante lo sweep 

smua.trigger.source.listi(samplesi) -- Array dei valori di corrente da appli-

care 

smua.trigger.source.limiti = smua.LIMIT_AUTO -- Source limit automatico 

smua.trigger.endpulse.stimulus = trigger.timer[1].EVENT_ID -- Avviene quando un 

delay viene ultimato 

smua.trigger.endpulse.action = smua.SOURCE_HOLD -- Disabilitazione Pulse 

mode sweep 

smua.trigger.endsweep.action = smua.SOURCE_HOLD -- Alla fine dello sweep 

SOURCE_HOLD 

 

--Start Program 

smua.source.output = smua.OUTPUT_ON -- Output On 

smua.trigger.initiate() -- Initiate sweep operation 

waitcomplete() -- wait commands to complete 

smua.source.output = smua.OUTPUT_OFF -- Output Off 

 

print() 

print( "Script DBR FILTER Completato" ) 



 

• 

• 

• 

• 



case 'DBR Filter' 

  

            thickness_upper_layer = str2num( get( handles.ThicknessUp-

perL, 'String' ) ); 

            porosity_upper_layer = str2num( get( handles.PorosityUpperL, 

'String' ) ); 

  

            thickness_lower_layer = str2num( get( handles.ThicknessLow-

erL, 'String' ) ); 

            porosity_lower_layer = str2num( get( handles.PorosityLowerL, 

'String' ) ); 

  

            num_layers = str2num( get( handles.NumLayers, 'String' ) ); 

  

            ff_1 = 1 - porosity_upper_layer/100;     % High index fill 

factor 

            ff_2 = 1 - porosity_lower_layer/100;     % Low index fill 

factor 

             

            n_1 = NaN( size( xs ) ); 

            n_2 = NaN( size( xs ) ); 

            n_Gold = NaN( size( xs ) ); 

             

            switch material_ 

  

                case 'Air' 

  

                    eps_material = eps0; 

                    ntot_material = n0; 

                     

                case 'H2O' 

  

                    eps_material = eps_H2O; 

                    ntot_material = ntot_H2O; 

  

            end 

             

            for ii = 1:length(xs) 

                 

               % Effective medium approximation - Upper Layer 

                n_1(ii) = calcEqNbru([eps_material(ii), eps_Si(ii), 

eps_SiOx(ii), eps_layer1(ii), eps_layer2(ii), eps_layer3(ii)], [1-ff_1-



ff_mat1-ff_mat2-ff_mat3-ffOx_Air; ff_1-ffOx_Si; ffOx_Si+ffOx_Air; 

ff_mat1; ff_mat2; ff_mat3]); 

                % Effective medium approximation - Lower Layer 

                n_2(ii) = calcEqNbru([eps_material(ii), eps_Si(ii), 

eps_SiOx(ii), eps_layer1(ii), eps_layer2(ii), eps_layer3(ii)], [1-ff_2-

ff_mat1-ff_mat2-ff_mat3-ffOx_Air; ff_2-ffOx_Si; ffOx_Si+ffOx_Air; 

ff_mat1; ff_mat2; ff_mat3]); 

                 

                %------------------------------ 

                n_Gold(ii) = calcEqNbru([eps_material(ii), 

eps_Gold(ii)], [1-ff_1; ff_1]); 

                %------------------------------ 

                 

            end 

             

            % Transfer matrix element calculation for each layer 

  

            % Upper Layer 

            [S_1, P_1, Q_1, R_1] = calcM(xs, n_1, thickness_up-

per_layer); 

            % Lower Layer 

            [S_2, P_2, Q_2, R_2] = calcM(xs, n_2, thick-

ness_lower_layer); 

  

            %-------------------------------------- 

            [S_Gold, P_Gold, Q_Gold, R_Gold] = calcM(xs, n_Gold, 5); 

            %-------------------------------------- 

             

            % Spectrum calculation 

  

            for ii = 1:length(xs) 

                M_1 = [S_1(ii), P_1(ii); Q_1(ii), R_1(ii)]; 

                M_2 = [S_2(ii), P_2(ii); Q_2(ii), R_2(ii)]; 

                 

                %------------------------------------ 

                M_Gold = [S_Gold(ii), P_Gold(ii); Q_Gold(ii), 

R_Gold(ii)]; 

                %------------------------------------ 

  

                M_f = ( M_1 * M_2 )^num_layers; 

                 

                B = M_f(1,1) + M_f(1,2) * ns(ii); 

                C = M_f(2,1) + M_f(2,2) * ns(ii); 

                 

                Y = C/B; 

                 

                r_f = ( ntot_material(ii) - Y ) / ( ntot_material(ii) + 

Y );       

                R_f(ii) = 100*( r_f * conj(r_f) ); 

                                 

                T_f(ii) = 100*4*ntot_mate-

rial(ii)*real(ns(ii))/((ntot_material(ii)*B+C)*conj(ntot_mate-

rial(ii)*B+C));                 

 

            end 

 

 

 

 

 

 

 



 

 
















