Biquad Filter

Overview

The Biquad Filter component contains an optimized implementation of 10 IIR biquad filters
connected in series.

Description

The Biquad filter component allows the user to easily implement IIR filters (Direct Form |, 2" Order)
in the DSP. There are a total of 10 cascaded biquad structures which provides the user with enough
capability for advanced audio functions.
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Note that the middle taps of the B and A coefficients are multiplied by 2 in the component. So, the
coefficient values should be configured as % the original value.

Configurable Properties

Property |Description

Instances |The number of cascaded biquad filters to produce

InstN_BO The BO Coefficient for the Biquad Instance N

InstN_B1 The B1 Coefficient for the Biquad Instance N (should be Y2 the original value)
InstN_B2 The B2 Coefficient for the Biquad Instance N

InstN_Al The Al Coefficient for the Biquad Instance N (should be % the original value)
InstN_A2 The A2 Coefficient for the Biquad Instance N

12C Interface

The 12C interface to Biquad is as follows:

DSP Memory

12C Address Address

Size Description

Coefficients BO, B1, B2, A1, A2 for Biquad

[2CAddress1l |DspCoefBlockStartl |20 bytes |
instance 1



[2CAddress2 |DspCoefBlockStart2 |20 bytes Coefficients B0, B1, B2, Al, A2 for Biquad

instance 2
Coefficients B0, B1, B2, Al, A2 for Biquad

[2CAddress3 |DspCoefBlockStart3 |20 bytes instance 3

[2CAddress4 |DspCoefBlockStart4 |20 bytes _Coefﬁuents B0, B1, B2, Al, A2 for Biquad
instance 4

[2CAddress5 |DspCoefBlockStart5 |20 bytes Coefﬂments B0, B1, B2, A1, A2 for Biquad
instance 5

[2CAddress6 |DspCoefBlockStarté |20 bytes _Coefﬁuents B0, B1, B2, Al, A2 for Biquad
instance 6

I2CAddress7 |DspCoefBlockStart7 20 bytes | C€fficients BO, B1, B2, A1, A2 for Biquad
instance 7

I2CAddress8 |DspCoefBlockStart8 |20 bytes _Coefﬁuents B0, B1, B2, A1, A2 for Biquad
instance 8

[2CAddress9 |DspCoefBlockStart9 |20 bytes Qoefﬁments B0, B1, B2, AL, A2 for Biquad
instance 9

I2CAddress10 DspCoefBlockStart10 |20 bytes Qoefﬁments B0, B1, B2, Al, A2 for Biquad
instance 10

Configuration GUI

After the Biquad Filter component has been designed into the processing flow, you must click the
component to access the properties. The number of BiQuad filter blocks needed should be entered
in the Instances property field (must be from 1 to 10 inclusive). Then you can access the Biquad
Filter Design GUI by right-clicking the Biquad Component icon and selecting Biquad GUI (as shown
below).
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At this point, the design pop-up appears. Enter the required filter parameters for each filter. When
completed, click on "Apply" or "OK" to tell the tool to calculate the filter coefficients.
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For more detail about Biquad filter design, please see:
Biguad Filter Data Tab

Biquad Frequency Tab
Biguad Phase Tab

BiQuad Coefficients
This is the place where user can directly set the coefficients directly to the BiQuad component.
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Inst1_B0O 1.055401 086807 2509765625
Inst1_B1 -1.60481011867523193359375
Inst1_B2 0.940059304 2373657 2265625
Inst1_A1 1.60481011867523193353375
Instl_az -0.9954606294631 9580078125
Instz_B0 0.955069184303283691 40625
-1.8530445098876953125

Instz2_B2 0.899633049964904 78515625
Inst2_A1 1.84852802753448486328125
Inst2_a2 -0.85921871662139892578125

Inst2_B1
Biguad Filter B1 for Biquad Instance 2

Properties |[Resources |

Note:
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BiQuad GUI reads the runtime property names from BiQuad configuration file, that is
“BiQuad_TI_VX.XML” ( where VX is the version number). Configuration file
“BiQuad_TI_VX.XML” resides in “BiQuad_TI_VX” folder in “ComponentCache” folder of GDE.

While modifying “BiQuad_TI_VX.XML” file using “Component Publisher” care must be taken
while setting the property names as below

Instances must be in order. Say runtime properties of Instance 1 must come first, followed by
Instance 2, Instance 3 etc.

All run time properties of an instance must be placed together.
Run time properties in an instance must be in the order of coefficients a=b0, b1, b2, al and a2



