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3.2 FFT B ARSI

KRG FFT 25§/ DSC 1) DSP s (1) FFT %, DSP Ut
CRF 49 M ef%. DSP MR FZE BRI B S9S-S5 ANSIC #LL, 1E
AREGINHFRIFIE LT, N DSP s aT UK AT % . 534k, i
T DSP MEUE CAL I MRS IMER, N DSP oREUZE 45 N FH R I T A
I} (7] o

DSP AR BE A bR B P K FRT eREUE 2 BB R &, 2HUR
AR SRR, EIZAFR RS, KREPR IR EL K. Hrp
- MERTCR IS, 2B AMER TR R AR AT (25D
KAFAH SRR, HAb R R A “1.157 Nk 5 ERE—FF, /ML
RUST RO TRs Ho o R BT TR A A

N KR R s A5

#ifdef fractional
#ifndef fractcomplex
typedef struct {
fractional real;
fractional imag;
} fractcomplex;
#endif
FE UG, M E R RE R B 75 ZE4 A 0 1.15 RN, i DY 1t 22
Fetgehy 1.15 w2 NEBOSHE — DM

FFT VI EH B LT a2k

TwidFactorlnit: A5 5 25 5 5L 38 e (DFT) T 7 B e R 746 S IR i3 45
I g RAFAE L B B AR R . IRIOHE A FR ) e R P bk 0 Fe &t . 7ERE P
W OB R A I P R R s R, TR RAM 2],

FFTComplexIP: VI8 5 5005 1) By g Bt A, P g5 L R m] “ ik
(In Place), “Jsthl” i@ S Fa4 NP H(TEYIEE E) AR s 7 51X, XA mT LAY
ZILEAE o SEUN AT 2 (EEEORR: . BERYE A H% =P (1 0 25 4% B 1A AR5
FP A o AR DAL R FE T AT 0 T S dE h SRR o IR (i ), IR
53 B B A IR AR N 1% £E[-0.5,0.5] ([OXCO00,0x3FFF]) Tt [l P o it v e LA 1
N BT bR o FEREIREEREN SRR Y Bl 20 .



BitReverseComplex: LI s # if7 FE R H A o mouss, RIS ALfEIE .
A Rl B

LAR A et o w] ek SR AL 1) FRT RE e BotUas,  FErp i i 5 BO f iR B .

for (i =0;i <FFT_BLOCK_LENGTH; i++)/* The FFT function requires input data

{ /* to be in the fractional fixed-point range [-0.5,
+0.5]*/
*p_real =*p_real >>1; /* So, we shift all data samples by 1 bit to the
right. */
*p_real++; /* Should you desire to optimize this process,
perform */
} /* data scaling when first obtaining the time
samples */

p_real = &sigCmpx[(FFT_BLOCK_LENGTH/2)-1].real ;/* Set up pointers to
convert real array */
p_cmpx = &sigCmpx[FFT_BLOCK_LENGTH-1] ; /*to a complex array. */
for (i = FFT_BLOCK_LENGTH; i > 0; i-- ) /* Convert the Real input sample array
*/
{ [*to a Complex input sample array */
(*p_cmpx).real = (*p_real--); /*We will simpy zero out the imaginary */
(*p_cmpx--).imag = 0x0000; /* part of each data sample */
}* the real input samples followed by a series of zeros */
/* Perform FFT operation */
#ifndef FFTTWIDCOEFFS_IN_PROGMEM
FFTComplexIP (LOG2_BLOCK_LENGTH, &sigCmpx[0], &twiddleFactors|[0],
COEFFS_IN_DATA);
#else
FFTComplexIP  (LOG2_BLOCK_LENGTH, &sigCmpx[0], (fractcomplex *)
__builtin_psvoffset(&twiddleFactors[0]), (int) __ builtin_psvpage(&twiddleFactors[0]));
#endif
BitReverseComplex (LOG2_BLOCK_LENGTH, &sigCmpx[0]); /* Store output
samples in bit-reversed order of their addresses */
SquareMagnitudeCpIx(FFT_BLOCK_LENGTH, &sigCmpx[0], &sigCmpx[0].real);

/* Compute the square magnitude of the complex FFT output array so we have a Real

10



output vetor */

VA D R LB AR AR RE IE R SE I FRT 255, 2 - i o0 I 12
TR SO AL AR LS ST RO R R G S, % L TR BT SO 2
WA UEAT S E , SEA RMA IR - BN 1 0 (R B

for (i=0;i<FFT_BLOCK_LENGTH; i++)
{ (*p_cmpx).real =*p_real >>1; /*fractional fixed-point range [-0.5, +0.5]*/
*p_real++;
(*p_cmpx++).imag = 0x0000; } /* the imaginary was writed s series of

zero*/

p_real = &sigCmpx[0].real ;

p_cmpx = &sigCmpx[0] ;

SquareMagnitudeCplx() B8 £ — Bvk SO AR 17C gm A0S, B 12 ok PR s B
Fehnit 5, SquareMagnitudeCplx() B H 0 S ds B HERVERT R, 4R TR
g5, BiJ5 SquareMagnitudeCplx() & £ R AR W R, Hrh W10 5 /728
2L Y hi A A ST T B A OF SR Y HiE S )

.global _SquareMagnitudeCplx ; provide global scope to routine
_SquareMagnitudeCplx:

push w2 ; save return value (dstV)

push.d w4

push w10

push CORCON ; Prepare CORCON for fractional computation.

mov wl, wl0 ; w10 points to beginning of complex input
array

clr a, [wl1l0]+=2, w4 ; Fetch Real(srcV[0]) and increment pointer to
array

dec2 wO0, w0 ; WO = numElems-1

do wO, LO

mpy wa*w4, a, [wl0]+=2, w5 ; accA = Real(srcV[n])"2, fetch Imag(srcV[n])

mac w5*w5, a, [wl0]+=2, w4 ; accA = Real(srcV[n])*2 + Imag(srcV[n])"2
SFTAC a, #-15 ; left shift 15 bits
sac.r a, #0, [w2++] ; round, saturate and store result in

dstV[n] array,
; then add to 2
LO: add  #0x02, w2
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; Last iteration outside the DO loop

mpy w4*w4, a, [wl0]+=2, w5 ; accA = Real(srcV[n])"2, fetch Imag(srcV[n])

mac w5*w5, a ; accA = Real(srcV[n])"2 + Imag(srcV[n])"2
SFTAC a, #15 ;left shift 15 bits

sac.r a, #0, [w2] ; round, saturate and store result in

dstV[n] array

pop CORCON ; restore CORCON.

pop w10 ; Restore working registers.
pop.d w4

pop w0 ; restore return value.

return

.end

W PR A BB RS, WULHMTRFTIZ®E, (AR RR 2K,
PLy =0.2+0.65sin(wt +30°) +0.473sin(3wt —38°) + 0.717 cos(7wt — 44°) 4T FFT 5>
Br, tHEE R 2R

F2MB 1F JGFFTIZ & 45 1
Tab2 The FFT arithmetic results after amendment
25655 | AHXIRZE 12855 AHXR R 2 64 4 FER R 2
IERTFLIEN 0.2031 1.55% 0.2031 1.55% 0.1875 -6.20%
FEUR R AE 0.6562 | 0.95% 0.6435 -1.00% 0.6435 -1.00%
FEAH A 30.26° 0.86% 29.71° -0.97% 29.71° -0.97%
3P IEME | 0.4688 | -0.89% 0.4688 -0.89% 0.4880 3.49%
WP | -38.37° | 0.97% -37.64° -0.94% -38.81° 2.13%
TUEIEIEE | 0.7188 0.25% 0.7188 0.25% 0.7071 -1.38%
TGRS | 45.89° -0.26% 45.68° -0.69% 45.68° -0.69%

MFEF LB A E 64 SR 256 i, WA SRSk, ik,
EBIEER FRET RN B N3 — D 7 ke, EE3em T s E . A
FFT R B W -

for (k=0; k<FFT_BLOCK_LENGTH-1; k++)
{ p_real++;
if(*p_real > Real_max) Real_max = *p_real;
else if(*p_real < Real_min) Real_min =*p_real; }

(Real_min) = -(Real_min);
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if ((Real_max) < (Real_min)) (Real_max)= (Real_min);
if((Real_max) > 16383) {ShiftCnt = -1; }
else if((Real_max) < 8192)
{ if(Real_max) >512)
{ while((Real_max) < 8192)
{(Real_max) = (Real_max << 1);
ShiftCnt++;} }}
for (k=0; k<FFT_BLOCK_LENGTH; k++)
{ if(ShiftCnt < 0)
{ (*p_cmpx).real = *pp_real >> 1;}
else
{ (*p_cmpx).real = *pp_real << ShiftCnt; }
*pp_real++;
(*p_cmpx++).imag =0; }
TwidFactorlnit(LOG2_BLOCK_LENGTH, &twiddleFactors[0], 0);
p_real = &sigCmpx[0].real ;
p_cmpx = &sigCmpx[0] ;
FFTComplexIP(LOG2_BLOCK_LENGTH, p_cmpx, &twiddleFactors[0],
COEFFS_IN_DATA);
BitReverseComplex(LOG2_BLOCK_LENGTH, p_cmpx);
for (k=0; k<FFT_BLOCK_LENGTH; k++)
{ if(ShiftCnt < 0)
{ sigCmpx[K].real= sigCmpx[K].real;
sigCmpx[K].imag= sigCmpx[k].imag; }
else { sigCmpx[K].real=(sigCmpx[k].real>>(ShiftCnt+1));
sigCmpx[k].imag=(sigCmpx[K].imag>>(ShiftCnt+1)); } }
p_cmpx = &sigCmpx[0] ;
pp_real =parameter_sigReal ;
ComputeMag (p_cmpx, pp_real, FFT_BLOCK_LENGTH/2);
AXMHAU LB gms 7T HEEME FFT K&, K& 54 void
FFTFun(fractional *parameter_sigReal,float *Arg,float *THD), il ik i FH A< p5 %,
AMERE RV A IR AR, [R] IR ] LU B R AT A S o5 T TE OB AL 4
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SRR BRI, SRS 2, AR 128 AUET FFT
GPRT, WA PIRRE 128 A 0T, BURREIF I A2 ST PR FLR 2
.

3.3 A/D #ERI2 Figit

BE T RFESE, I oe PR VP RIS B0, 3T AIF AR AT AVD BRI g
T o BELZF| 200ksps KAF/ I, 2% v R4S AN H R, ARAE I 15
WL, FERATRAEINT IR, 102 AVop Fl AVss,  PRIHARFIE IE 1 RAY 4 4t
RN REAREIAE] Bus, KUk, X 6 BIEIE AD KAE/FE ] [R5 L @ 45 3 347
BTN AID SREEIFEATT I E IS 2% 3, 6 MeRKAR gt g S e i 2% 3, It
If TMR3=0X02DA=730, Jf H AR#EA T3 ik, WIaf LA 6 B8 AID SRFEH:
e S ILFT BN ]k 730/24ps=30.4167ps. K, w] LA R ER AID SRAEH:
[EJ T fBA Sus.

AIDH4 f e 2R LA IR 2, 58 O Al M AID A G = R i i, 4228
ADFWrm AR . BEA TP LUE, W R AR B Zu=0, K R AE Bl AL BT A
Sig1[6][128], 4% Sigl[6][128]/E1.15% /K, MeT Hoks RAEECHE 6 /s
547 A\Sigl[6][128]. *4Sigl[6][128] %k A7, RIK1>127LLJ5, MEA EFE 5 E
LA FFTR B LS S B A, X S A2 51 0 SigL[6][128] 4 (1) %k
PREAT . [RBRFK1>12700)5, ‘HZu=1, $RFFEEPE A IFAF A\ Sig2[6][128], 4
Sig2[6][128] & ¥iu 47, RIK2>127 LA, My R 508 vl AR I FET & £ A At Hy
SR H R, XL BN X Sig2[6][128] N I B AT 1 .

L 1= P b S0 €7 B2IQ = ST w1 ) 46 OB SEA [ 0 B2 = - o 1 3 ]
A RAESE IR AL BRI, R BEAT N — B RERAT, JFIE o — B4l . X FE,
A PSS e e T s 2k, RAIE T SERE
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