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Data Acquisition and Processng for Inductosyn Based on FPGA

WANG Xian-quan,WU M in, FEN G Ji-gin, ZHU Ge

(Chongging Un iver sity of Technology, Chongging 400050, China)

Abstract: To mprove the reliability of inductosyn signal processing systam and reduce FPGA resurces, a novel design scheme
wasproposed The sine/cosine signal generating circuit for electrical urce, A /D oontrol circuit and data processing circuit were
integrated into a FPGA ,which was based on single-chip SOC technology. And the method of the point ssmmetry and axial symmetry
was used o optimize the sine/cosine signal generating circuit Then a nev sampling circuit and signal p rocessing method were stad-
ied Induced signal is sampled when the phase of the exciting signal is0°, and the initial phase of induced signal can be calculated
with FFT and then the position of Inductosyn can be obtained Experiment results confom that the designed circuits and signal pro-

cessing methods are correct, 0° © 360° sine signal and cosine signal are generated that only need the sine table of 0° o 90°, and

synchionous sampling the exciting signal and induced signal are achieved that only need to get the induced signal
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process( clk)
begin
if clk’event and clk =1’ then
Sel < =not Sel;
! ! if Sel =0’ then
@, Counter < =Counter +1;
, , 1 end if;
) ) if Sel=0"then- - - sin
if Counter<128 then- - - - - - - - - - - - - - - - 0 90°
addr < =Counter(7 downto 0) +1;
elsif Counter <256 then- - - - - - - - - - - - 90° 180°
addr < =255 - Counter(7 downto 0) ;
elsf Counter<384 then- - - - - - - - - - - - 180° 270°
addr < =Counter(7 downto 0) +1;

@;  ADSB515 AD
N DOS :

------- 270°  360°
addr < =255 - Counter(7 downto 0) ;

end if;

ERRMESE m——

#t% ROM *
if Counter<128 then- - - - - - - - - - - - - - - - 0 90°

addr < =128 - Counter(7 downto 0) ;
R BB elsf Counter <256 then- - - - - - - - - - - - 90° 180°
## ROM % addr < =Counter(7 downto 0) - 128;
elsf Counter<384 then- - - - - - - - - - - - 180° 270°
addr < =128 - Counter(7 downto 0) ;

------- 270°  360°
addr < =Counter(7 dowvnto 0) - 128;
end if;
! end if;
3 end if;
/ 0 90° / end process
D/A , 2 1/ : / =l
/ / , Counter, 0 90° 0 360°

(1) 7/ : / addr, / process( clk)
<=l, Counter / variable varCounter. std_logic_vector (8 downto 0) ;
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begin )
if clk’event and clk =1’ then
varCounter. =Counter - 2; 0°
if Sel =1"then- - -
if varCounter <128 then - - 0 90 4.2 NDS
Sin < =8100 + data;
AD 3515 R/C , 16 A/D
elsif vartCounter <256 then- - - - 90 180°
: R/C , A /D ,BUSY ,
Sin < =8100 + data;
elsif varCounter <384 then - - 180 270° ’ 40 ns BUSY
Sin < =8100 - data; , )
ele- - four NS A D ! '
Sin < =8100 - datg - - 270 360° ‘ " (NT_AD_START) (BUSY) ;
end if; N DS 16 8M
RAM 16 M ARAH Qutartus N DS
ele- - - - - - - - NIOS 4
if varCounter <128 then - - - -0 90° L
AD_CLK } R/ C
Cos < =data +8100; BUSY INTL —
P NIOS
; o A/D
elsif varCounter <256 then- - 90 180 . Al)sff DB(15.0] SRR
Cos < =8100 - datg; S5pb
elsf varCounter <384 then - - 180 270° INT_AD_START INTO
Cos < =8100 - data;
ele - -270 360°
Cos < =8100 + data; 4
end if; 4.3 NDOS
end if;
end if;
end process
3) ) (1) ,
' AD_CLK NT_AD_START
' (2) AD3515 AD_CLK , Al
<=l
D ) ,BUSY , , AID
(4)D /A :DAC5762 D/A W i
(3) (NT_AD_START) ,
, ( :DA clkA writ-
N OS NTL,
eA; DB clkB writeB) , D /A
(4) ,NOS , FFT ,
(5) , NT_AD_START A /D
(5)N DS , NTO, “ " ,
) 0° ,
, A /D
AD_CLK, A D . .,
4 NDS ’ '
4.1 ’
5
' 5
A /D
(1) FPGA 2 0 360°
, , A , '
(2) A /D ,
o (3) ( ARM)
0 ,
’ ' ( 50 )
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