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Listing 6. fir_16_comp.h

fir_16_comp.asm
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#define p offs 2 // Filter state structure offset to Delay line index
#define k_offs 3 // Filter state structure offset to Number of
// coefficients

// Save stack so we can use the internal registers
// Stack PROLOGUE

J26 = J27 - 64; K26 = K27 - 64;;
[J27 += -28] = CJMP; K27 = K27 - 20;;
Q[J27 + 24] = XR27:24; Q[K27 + 16] = YR27:24;;
Q[J27 + 20] = XR31:28; Q[K27 + 12] = YR31:28;;
Q[J27 + 16] = J19:16; Q[K27 + 8 1] = K19:16;;
Q[J27 + 12] = J23:20; Q[K27 + 4 ] = K23:20;;

// Stack PROLOGUE ENDS

// Set number of samples to be generated/filtered

// (outerloop, 4 samples each iteration) .

// Set number of times to go through filter kernel to use whole filter
// (innerloop, 4 coeffs/taps each iteration).

yR24 = N - // Number of samples

xR24 = [FState + k_offs] ;; // Number of coeffs

jo = [FState + p offs] ;; // Set j0 to point to latest sample in delay
// line, i.e x[i+k-1]

jl0 = xR24 ; // Circular buffer length = Number of cceffs

R24 = ASHIFT R24 BY -2 i // Divide number of samples and coeffs by 4

LC1 = yR24 H // Number of iterations for outerloop (LCl) =
// Number of samples/4

jb0 = [FState + d offs] HH // Circular buffer base address = delay line

// buffer base address

.align _code 4;

outerloop:
k1 = [FState + h _offs] ; // Set k1l to point to coefficient buffer
LCO0 = xR24 i // Number of iterations for innerloop (LCO) =

// Number of coeffs/4

// Load input samples and coeffs.

R7:4 = g[Xin+=4] i // Get x[i+k+3]:x[i+k] from input sample buffer
R11:8 = glkl+=4] ii // Get c[k+3]:c[k] from coefficient buffer
R19:16 = R7:4 ; // Save x[i+k+3]:x[i+k] for later store in

// delay line

// Perform initial complex mult between data and coeffs and store in cleared

// MACs.

XMR3:2 += R7 ** R8 (CI) ; // yvIi+3] = 0 + x[i+k+3] ** c[k]
yMR3:2 += R5 ** R8 (CI) ;; // yli+l]l = 0 + x[i+k+1] ** c[k]
XMR1:0 += R6 ** R8 (CI) ; [/ yli+2] = 0 + x[i+k+2] ** c[k]
yMR1:0 += R4 ** R8 (CI) ; // y[i+0] = 0 + x[i+k+0] ** c[k]
R3:0 = CB Q[j0+=-4] it // Get x[i+k-1]:x[i+k-4]

.align_code 4;

innerloop:
// Iterate through filter length
xMR3:2 += R6 ** R9 (I) ; // y[i+3] = y[i+3] + x[i+k+2] ** c[k+1]
yMR3:2 += R4 ** R9 (I) - // yl[i+1] = yl[i+1l] + x[i+k+0] ** c[k+1]
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<MR1:0 += R5 ** RS9 (I]) H HOw[1+2] = y[i+2] + xH[i+k+1l] ** c[k+l]
yMR1:0 += R3 ** R% (I) g JF wl1+0] = w[i+0] + x[1+k-1] ** e[k+l]
R23:20 = g[kl+=4] T ff Get c[k+7] ic[k+d]

¥MRE3:2 += RS **+ RI10 (I) H 0 yw[1+3] = y[1+3] + m[1+k+1] ** c[k+2]
yMR3:2 += B3 *+ R10 (1) i HEowli+l] = y[i+1] + =m[i+k-1] ** e[k+2]

MEL:0 += R4 ** R10 (I) H AO W [1+2] = y[1i+2] + xH[1+k+0] ** c[k+2]
yMR1:0 += RZ ** R1D (I} g Jf wli+0] = w[i+0] + x[1+k-2] ** e[k+2]

Ra:8 = R21:20 i Ff Use e[k+5]tc[k+4]

¥MRE3:2 += R4 *+ R11 (I} H ff y[1+3] = y[1+3] + x[1+k+0] ** c[k+3]

yMR3:2 += R2Z *+*+ A1l (1) 5 F8wl1+el] = w[i+1] + =x[1i+k-2] ** e[k+3]

R7:4 = R3:0 - Sé shift x[i+k-1]:x[1+k-4] into x[i+k+3]:x[1+k]
*MRL1:0 += R3 *+* RI11 (I) i HEow[i+2] = y[i+2] + x[i+k-1] ** c[k+3]

yMR1:0 += R1 *+ R11 (I) H Hfowli+0] = y[1i+0] + xm[1+k-3] ** e[k+3]

R11:10 = R23:22 HE Fé Use e[k+7] tc[k+8]

R15:14 = MR3:2, MR3:2 += R7Y ** RB (I1; // w[1+3] = ¥w[1i+3] + m[i+k-1] ** c[k+d]
wR15:14 = MR3:2, MR3:2 += RS ** RB (I):;; // y[i+l] = y[1i+2] + x[1+k-3] ** c[k+d]
1f NLZIOE, JUME innerloop : AF RAll filter taps computed?

#xR13:12 = MR1:0, MR1:0 += R& ** REB (I); // wli+2] = y[i+2] + =x[1+k-2] ** cl[k+d]
wR13:12 = MR1:0, MR1:0 += R4 ** RB (I); // w[i+0] = ¥[1i+0] + x[1i+k-4] ** c[k+d]
R3:0 = CB Q[j0+=-4] se FS Get xm[1+k-5]:x[i+k-8E]
j0=10+8 (CB) H
sR12 = COMPAST R13:12 (IS):; £ Transfer result from MACs and compact

ff from 32-Bit to 16-bit (with saturation).
CB g[jo+=331] = xR19:16 H £f Store x[1+k+3]:x[1+k] 1in delay line buffer
sR13 = COMPACT R15:14 (IS):; £ Transfer result from MRCs and compact from

Fé 32-bit to la-bilt (with saturation).

.align_code 4;

1f NLC1E, JUMP outerlocp ff Rll camples computed?
g[Yout+=4] = R13:12 56 S Store 4 output samples in output buffer.
[Fitate + p offs] = j0 s Af Save 0 to polnt to latest sample 1n delay

ff line, 1.e xn[i+k-1]

firlé_real.asm

.Section program;
.glokbal £f£irle real:

_firle real:

ADSP-TS20x TigerSHARC(R) b HH 48 |- {#116-bit FIRyE % %3 (EE-211) 8
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// Local defines

#define Yout j4

#define Xin j5

#define INPUT_LEN j6

#define FIR STATE j7

// Offsets to state struct elements
#define coeff offs 0

#define delay offs 1

#define idx offs 2

#define nof coeff offs 3

/ /PROLOGUE
J26 = J27 - 64; K26 = K27 - 64;;
[F27 += -28] = CIMP:;K27 = K27 - 20;;
Q[J27 + 24] = XR27:24; Q[K27 + 16] = YR27:24;;
Q[J27 + 20] = XR31:28; QK27 + 12] = YR31:28;;
Q[J27 + 16] = J19:16; QK27 + 8 ] = K19:16;;
Q[J27 + 12] = J23:20; QK27 + 4 1 = K23:20;;

//PROLOGUE ENDS

k0 = [FIR_STATE + coeff offsl];;

k0 = kO + k0;; // Times 2 for short data access

jo = kO;;

jO = jO + 0x1;;

XR3:0 = sDAB g[kO0 += 0x8]; // Preload filter coeffs to CBX

yR3:0 = sDAB ql[j0 += 0x8];; // Preload skewed coeffs copy into CBY
XR3:0 = sDAB g[k0 += 0x8];

yR3:0 = sDAB gl[j0 += 0x8];;

xR20 = INPUT_ LEN;;

// Expand the coeffs into 2 identical short words (16 bits) each
SR11:8 = MERGE R1:0, R1:0;;

SR15:12 = MERGE R3:2, R3:2;;

// Divide by two since two outputs are calculated simultaneously
xR20 = ASHIFT R20 by -1;;

j11 = -10;; // increment for i/p pointer

j0 = Xin + 0x2; // The first data will be picked from delay line
LCO = xR20 ;;

R27:24 = DAB ql[j0 += 41;; // Prefetch

R27:24 = DAB gljo0 += 4];;

jB8 = [FIR STATE + delay offs];; // Get pointer to delay line

///////// Loop over number of input samples ////////
.align code 4;

loop_:

R3=0l= R27 240

MR3:0 += R9:8 * R25:24 (CI};
R31:28 = DAB gl[j0 += 4];;
MR3:0 += R11:10 * R27:26 (I);
R27:24 = DAB ql[j0 += j11];;
MR3:0 += R13:12 * R29:28 (I);
R27:24 = DAB gl[j0 += 4];;
MR3:0 += R15:14 * R31:30 (I);
R27:24 = DAB gl[jO0 += 4];;
sR23:22 = COMPACT MR3:0 (IS);;

ADSP-TS20x TigerSHARC(R) b HH 48 |- {#116-bit FIRyE % %3 (EE-211)
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R7:4 R31:28:;
sR21 R23 + R22;;
if NLCOE, jump loop ; 1[Yout += 0x2]

Qlj8 += 331] = xR7:4:;

// EPILOGUE STARTS
CJMP = [J26

YR2T7:24 = g[E27 XRET:24
YR31:268 = g[E2 XR31:28
K19:16 = g[E2 J15:16
K23:20 = g[E2 J23:20

CJME (BBS);
// EPTLOGUE ENDS

_firlé real.end:

xyR21:;
FEALHAAAFS End of loop A/ 00A A 0000 FRES
g[jg += O0x4] = xR3:0;; // Store delay line

o A

24]:;
20]:¢
1le]::
12]1::

26468] ;

nop; ;

Listing 8. firl6_real asm
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