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2  
 

 5-2  
[V] Voc 80.0 
[V] Vmp 70.0 

[A] Isc 1.2 
[A] Imp 1.0 

[W] Pmax 70.0 
 

 

2   
 5-3  
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4  
SCALE K525SE  

 
Simulink  
/*----------initialize------------*/ 
init { 
VocSim = 30; 
VmpSim = 24; 
IscSim = 1.25; 
ImpSim = 1; 
} 
 
/*----------sens setting------------*/ 
VBat = output("VBat", "V", "FIN"); 
Vs = output("Vs", "V", "FIN"); 
IBat = output("IBat", "I", "FIN"); 
Is = output("Is", "I", "FIN"); 
 
VsAVE = output("Vs", "V", "AVE"); 
IsAVE = output("Is", "I", "AVE"); 
/*-----------------------------*/ 
/*----------export setting------------*/ 
SLexport(1,VBat); 
SLexport(2,Vs); 
SLexport(3,IBat); 
SLexport(4,Is); 
SLexport(5,VsAVE); 
SLexport(6,IsAVE); 

180u
1m

180u

14

20k

100k

300u

470u
47uF

Is

R1

IBat

VBtt
VsVBat

Q1

*FRD

FRD_SW

L

C2 C3

Solar

Simulink

SolarParam
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/*-----------------------------*/ 
/*************************/ 
SLsync(); 
/*************************/ 
/*-------import setting--------*/ 
Duty = SLimport(1); 
Gate = SLimport(2); 
VocSim = SLimport(3); 
VmpSim = SLimport(4); 
IscSim = SLimport(5); 
ImpSim = SLimport(6); 
/*----------------------------------*/ 
/*Duty adjust*/ 
D0=Duty; 
 
/*Gate set*/ 
if(Gate == 0){ 
D1T0 = 0; 
} 
else{ 
D1T0 = D0; 
} 
/*--------------setparam setting-------------------*/ 
setparam("Q1", "T0", D1T0); 
/*----------------end-------------------*/ 
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/*Param from Simulink*/ 
Voc =  param("Simulink","VocSim"); 
Vmp = param("Simulink","VmpSim"); 
Isc =param("Simulink","IscSim"); 
Imp = param("Simulink","ImpSim"); 
 
/* PROGRAM */ 
if(Voc == 0)Voc = 0.1; 
if(Vmp == 0)Vmp = 0.075; 
if(Isc == 0)Isc = 0.1; 
if(Imp == 0)Imp = 0.075; 
 
Gs = (Isc - Imp) / Vmp; 
b = 1 + Gs * Voc / Isc; 
a = (Imp * b + Gs * (Vmp - Voc)) / Isc; 
N = log(2 - pow(2, a)) / log(Vmp / Voc); 
 
/*PROGRAM*/ 
Vs = output("Solar.Vs", "V", "FIN"); 
if (Vs > Voc) Vs = Voc; 
if (Vs < 0) Vs = 0; 
 
d = 2 - pow(Vs / Voc, N); 
Is = (Isc * log(d) / log(2) + Gs * (Voc - Vs)) / b; 
setparam("Solar.Is", "Value", Is); 
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5  
SCALE K525SE  

 
 
Simulink  
/*----------initialize------------*/ 
init{Gate = 0;} 
init{Gate2 = 0;} 
init{Gate3 = 0;} 
 
/*----------export setting ------------*/ 
VBttInside = output("VBttInside", "V", "AVE"); 
VDCinside = output("DCinside", "V", "AVE"); 
DCcurr = output("Isens", "I", "AVE"); 
SLexport(1,VBttInside); 
SLexport(2,VDCinside); 
SLexport(3,DCcurr); 
VBttInside2 = output("VBttInside2", "V", "AVE"); 
DCcurr2 = output("Isens2", "I", "AVE"); 
SLexport(4,VBttInside2); 
SLexport(5,DCcurr2); 
VBttInside3 = output("VBttInside3", "V", "AVE"); 
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DCcurr3 = output("Isens3", "I", "AVE"); 
SLexport(6,VBttInside3); 
SLexport(7,DCcurr3); 
IPV = output("SolarCurr", "I", "FIN"); 
SLexport(8,IPV); 
IBat1 = output("IBat1", "I", "AVE"); 
SLexport(9,IBat1); 
IBat2 = output("IBat2", "I", "AVE"); 
SLexport(10,IBat2); 
IBat3 = output("IBat3", "I", "AVE"); 
SLexport(11,IBat3); 
 
/********************************/ 
SLsync(); 
/********************************/ 
 
/*-------import setting --------*/ 
Duty = SLimport(1); 
Gate = SLimport(2); 
Duty2 = SLimport(3); 
Gate2 = SLimport(4); 
Duty3 = SLimport(5); 
Gate3 = SLimport(6); 
VBat1 = SLimport(7); 
VBat2 = SLimport(8); 
VBat3 = SLimport(9); 
/*Duty adjust*/ 
D01=Duty; 
D02=Duty2; 
D03=Duty3; 
 
if(Gate == 0){ 
D1T0 = 0; 
D2T0 = 1; 
} 
else{ 
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D1T0 = D01; 
D2T0 = D01; 
} 
if(Gate2 == 0){ 
D3T0 = 0; 
D4T0 = 1; 
} 
else{ 
D3T0 = D02; 
D4T0 = D02; 
} 
if(Gate3 == 0){ 
D5T0 = 0; 
D6T0 = 1; 
} 
else{ 
D5T0 = D03; 
D6T0 = D03; 
} 
 
/*--------------setparam------------------*/ 
setparam("Q1", "T0", D1T0); 
setparam("Q2", "T0", D2T0); 
setparam("Q3", "T0", D3T0); 
setparam("Q4", "T0", D4T0); 
setparam("Q5", "T0", D5T0); 
setparam("Q6", "T0", D6T0); 
 
/*--------------setparam Extra-------------------*/ 
setparam("VBtt", "Value",VBat1); 
setparam("VBtt1", "Value",VBat2); 
setparam("VBtt2", "Value",VBat3); 
/*------------------end-------------------*/ 
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