
Variable Precision Fixed Point 
Digital Filter Modeling

© 2007 XCAD Corporation, Portland, Oregon, All Rights Reserved http://www.xcad.com



Topics

• FIR Filters
• Cascade Form IIR Filters
• Normalized Lattice Filters
• Variable Precision Fixed Point Building 

Blocks
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fxfirtaps
Variable Precision Fixed Point FIR Filter Block
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Frequency, Bin

Band Pass FIR Filter 8 bit Fraction Fixed Point versus Floating Point
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Fixed Point Cascade Form IIR Filter

© 2007 XCAD Corporation, Portland, Oregon, All Rights Reserved



Band Stop IIR Filter 
Magnitude ResponsedB
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fxcasfil
Variable Precision Fixed Point Cascade Form IIR  

Filter Block



Signal to Error Fixed Point Cascade Form IIR Filter versus Bits
Frequency at 1500 Hz in Stop Band
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Normalized Lattice Digital Filter
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Frequency  Response
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Impulse Response
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Variable Precision Fixed Point 
Building Blocks
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Parameters
Word length of inputs prior to multiplication
Round Off Bits
Final Word Length
Saturation Flag

fxadd

Parameters:
Floating Point Gain
qbits (fraction bits)
Word Length (size)

Output Buffers:
Integers

Input Buffers:
Double Precision Integers

Input Buffers:
Integer

Output Buffer:
Double Precision Integers
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Fixed Point FIR Filter Hierarchical Block
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Fx_AddVar(size,saturationMode,out1,out0,sum1,sum0,&sum1,&sum0);

Fx_Part(size,xk,&xk1,&xk0,&xkLessFlag);
Fx_Part(size,ak,&ak1,&ak0,&akLessFlag);

Fx_RoundVar(size,accumSizeRound,roundoff_bits,sum1,sum0,&out);

val=1;
val <<= qbits;

if (akFloat>0.0)
ak = (int)(akFloat * val + 0.5);

else
ak = (int)(akFloat * val - 0.5);

int ak,val;
float akFloat;
int ak1,ak0,akLessFlag;
int xk1,xk0,xkLessFlag;

int sum0,sum1;
int out0,out1;

Fx_MultVar(akLessFlag,xkLessFlag,size,ak1,ak0,xk1,xk0,&out1,&out0);

Variable Size Fixed Point Subroutines
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