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Current [mA] Current [mA] 

Min I Average I Max I - 40° C 20° C 70° C 

Si9987 21.98 22.05 22.10  22.10  22.07  21.98  

A3901 23.10 23.18  23.22  23.21  23.20  23.10  
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% MT_TransFonct.m 
% Created by Laurent Hauser 
% November 2007 
% Modified by  
%-------------------------------------------------------------------------- 
  
clear all, close all; 
  
%Filter 
RMT01=10 
CMT06=1e-6 
%Current Probe 
RMT04=1 
%MagnetoTorquers 
Rmt=109.2 
Lmt=29.4e-3 
  
UinMax=3.3 
w=2*pi*[0:1:5e5]; 
  
%Impedance 
Zmt=Rmt+j*w*Lmt; 
Zshunt=RMT04*w./w; 
ZCft=1./(j*w*CMT06); 
ZRft=RMT01*w./w; 
  
%Filter function 
F=ZCft./(ZRft+ZCft);                                            %U'/Uin 
%Transfert fonction 
H=(Zmt.*ZCft)./((ZRft.*ZCft)+((ZRft+ZCft).*(Zmt+Zshunt)));      %Umt/Uin 
%Transconductance 
G=H./Zmt;                                                        %Imt/Uin 
  
%Cutoff frequency 
Tconstant=(RMT01*CMT06) 
Wcutoff=1/Tconstant; 
Fcutoff=Wcutoff/(2*pi) 
  
%Gain at 32.5kHz 
GainF=20*log10(abs(F(32500))) 
GainU=20*log10(abs(H(32500))) 
GainI=20*log10(abs(G(32500))) 
  
%figure 
subplot(3,2,1); 
semilogx(w/2/pi,20*log10(abs(F))); 
xlabel('f [Hz]'); ylabel('H [dB]'); 
grid; 
title('Bode: F=Uprime/Uin New'); 
  
%figure 
subplot(3,2,3); 
semilogx(w/2/pi,20*log10(abs(H))); 
xlabel('f [Hz]'); ylabel('H [dB]'); 
grid; 
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title('Bode: H=Umt/Uin New'); 
  
%figure 
subplot(3,2,5); 
semilogx(w/2/pi,20*log10(abs(G))); 
xlabel('f [Hz]'); ylabel('H [dB]'); 
grid; 
title('Bode: G=Imt/Uin New'); 
  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
  
%Filter 
RMT01=82 
CMT06=0.1e-6 
%Current Probe 
RMT04=0 
%MagnetoTorquers 
Rmt=109.2 
Lmt=29.4e-3 
  
UinMax=3.3 
w=2*pi*[0:1:5e5]; 
  
%Impedance 
Zmt=Rmt+j*w*Lmt; 
Zshunt=RMT04*w./w; 
ZCft=1./(j*w*CMT06); 
ZRft=RMT01*w./w; 
  
%Filter function 
F=ZCft./(ZRft+ZCft);    
 %U'/Uin 
%Transfert fonction 
H=(Zmt.*ZCft)./((ZRft.*ZCft)+((ZRft+ZCft).*(Zmt+Zshunt))); %Umt/Uin 
%Transconductance 
G=H./Zmt;                                                       %Imt/Uin 
  
%Cutoff frequency 
TconstantOld=(RMT01*CMT06) 
WcutoffOld=1/TconstantOld; 
FcutoffOld=WcutoffOld/(2*pi) 
  
%Gain at 32.5kHz 
GainFOld=20*log10(abs(F(32500))) 
GainUOld=20*log10(abs(H(32500))) 
GainIOld=20*log10(abs(G(32500))) 
  
%figure 
subplot(3,2,2); 
semilogx(w/2/pi,20*log10(abs(F))); 
xlabel('f [Hz]'); ylabel('H [dB]'); 
grid; 
title('Bode: F=Uprime/Uin Old'); 
  
%figure 
subplot(3,2,4); 
semilogx(w/2/pi,20*log10(abs(H))); 
xlabel('f [Hz]'); ylabel('H [dB]'); 
grid; 
title('Bode: H=Umt/Uin Old'); 
  
%figure 
subplot(3,2,6); 
semilogx(w/2/pi,20*log10(abs(G))); 
xlabel('f [Hz]'); ylabel('H [dB]'); 
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grid; 
title('Bode: G=Imt/Uin Old'); 

�7�7
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>> MT_TransFonct 
 
RMT01 = 10 
CMT06 = 1.0000e-006 
RMT04 = 1 
Rmt =  109.2000 
Lmt =    0.0294 
Fcutoff = 1.5915e+004 
Tconstant = 1.0000e-005 
GainF =   -7.1346 
GainU =   -7.1290 
GainI = -82.6984 
 
RMT01 = 82 
CMT06 = 1.0000e-007 
RMT04 = 0 
Rmt = 109.2000 
Lmt = 0.0294 
FcutoffOld = 1.9409e+004 
TconstantOld = 8.2000e-006 
GainFOld = -5.8020 
GainUOld = -5.7503 
GainIOld = -81.3197 
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% MT_FilterCompare_95PWM.m 
% Created by Laurent Hauser 
% November 2007 
% Modified by  
%-------------------------------------------------------------------------- 
  
clear all; close all; 
  
load Signal_New_95PWM.mat; 
load Signal_Old_95PWM.mat; 
  
VinOld=Signal_Old(:,1); 
VfilterOld=Signal_Old(:,2); 
ImtOld=Signal_Old(:,3); 
  
VinNew=Signal_New(:,1); 
VfilterNew=Signal_New(:,2); 
ImtNew=Signal_New(:,3); 
  
subplot(2,2,1); 
plot(VinOld(1:1000),'b'); 
hold; 
plot(VfilterOld(1:1000),'r'); 
xlabel('Time Step (*0.0002 s)'); ylabel('Vin and Vprime [V]'); 
grid; 
title('Vin and Vfilter (Old Circuit)'); 
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subplot(2,2,3); 
plot(ImtOld(1:1000),'b'); 
xlabel('Time Step (*0.0002 s)'); ylabel('Current in the Coil [mA]'); 
grid; 
title('Current (Old Circuit)'); 
  
subplot(2,2,2); 
plot(VinNew(1:1000),'b'); 
hold; 
plot(VfilterNew(1:1000),'r'); 
xlabel('Time Step (*0.0002 s)'); ylabel('Vin and Vprime [V]'); 
grid; 
title('Vin and Vfilter (New Circuit)'); 
  
subplot(2,2,4); 
plot(ImtNew(1:1000),'b'); 
xlabel('Time Step (*0.0002 s)'); ylabel('Current in the Coil [mA]'); 
grid; 
title('Current (New Circuit)'); 
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Nbre Name Value Footprint Package 
Prog Connector    
 1 Connector JMAIN  CPMD14  
 1 Jumper 3pin  JUMP3  
 1 Resistor 47k 805  
 1 Capacitor 10n 805  
Supply led block    
 1 Led  SMDLED  
 1 Resistor 560 805  
 1 Capacitor 10u CP_1412  
 1 Jumper 2pin  JUMP2  
MSP block    
 1 Reset Button  POUSMD3  
 3 Capacitor Tantalum 10u CP_1412  
 3 Capacitor Ceramic 0.1u 805  
 1 MSP430F1611  S-PQFP_G64  
 1 Resistor 100k, 0.1%, 25ppm/° 805  
 1 Led  SMDLED  
 1 Resistor 560 805  
LDO block    
 1 TPS793333  SOT23_5  
 1 Capacitor 0.1u 805  
 1 Capacitor 0.01u 805  
 1 Capacitor 2.2 u 805  
H-Bridges    
 4 Jumper 12pin  DIP12_1  
 3 Capacitor 0.1u 805  
 3 Si9987  SO8  
 2 Capacitor 10u 805  
 2 A3901  TDFN3X3_10  
Magnetotorquers circuits    
 3 Resistor 10 805  
 3 Capacitor 1u 805  
 3 Resistor 1, 1%, 100ppm/° 805  
 1 Connector 6pin  JUMP6  
 2 Connector 6pin  JUMP6  
Current probe block    
 3 MAX4072  QFN3X3_8  
 3 Capacitor 0.1u 805  
Reference voltage    
 1 REF3225  SOT23_6  
 1 Capacitor 0.47u 805  
 2 Resistor 100k, 0.1%, 25ppm/° 805  
 1 OPA333  SOT23_5  
 1 Capacitor 0.1u 805  
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