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Features
®  Implements a 16-bit fixed point CORDIC

® Rotation mode for calculating the sine and the cosine of an angle ~I>clock interrupt =

®  Vectoring mode for calculating the arctan2 and the hypotenuse of
two vectors

® PSoC 3 and PSoC 5LP support

®  Software configuration only needed prior to and post calculation

General Description

The RFMS_CORDIC component implements a 16-bit fixed point CORDIC algorithm using the
UDBs on PSoC 3 and PSoC 5LP devices. It supports two modes: Rotation mode and Vectoring
mode. The Rotation mode calculates the sine and cosine of a given angle. The Vectoring mode
accepts two vectors and calculates the angle between them (arctan2) and the hypotenuse of the
vectors. The user needs only to start the component with the desired angle value (for Rotation
mode) or the vectors (for Vectoring mode), and retrieve the results when the component interrupt

is triggered.

Input/Output Connections
This section describes the input and output connections of RFMS_CORDIC.

clock - Input
The clock used to drive RFMS_CORDIC’s UDB circuitry.

interrupt - Output
This pin is used to signal that the calculation is complete.
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Component Parameters
The RFMS_CORDIC component has one parameter.

CORDIC_MODE
Chooses the mode in which the component operates.

« CORDIC_MODE = Vectoring Mode, calculates the arctan2 and the hypotenuse of 2
vectors.

« CORDIC_MODE = Rotation Mode, calculates the sine and the cosine of an angle.

Application Programming Interface

Application Programming Interface (API) routines allow you to configure the component using
software. The following table lists and describes the interface to each function together with
related constants provided by the “include” files. The subsequent sections cover each function in
more detail.

By default, PSoC Creator assigns the instance name “RFMS_CORDIC_1" to the first instance of
a component in a given project. You can rename it to any unique value that follows the syntactic
rules for identifiers. The instance name becomes the prefix of every global function name,
variable, and constant symbol. For readability, the instance name used in the following table is
“RFMS_CORDIC.”

Functions Description
RFMS_CORDIC_Start() Starts the CORDIC calculation
RFMS_CORDIC _Stop() Stops the current CORDIC calculation
RFMS_CORDIC _Init() Initializes the component
RFMS_CORDIC _Enable() Enables the component
RFMS_CORDIC_GetData() Retrieves the results
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void RFMS_CORDIC_Start(uintl6 desired_angle, uintl16 x, uint1l6y)
Description: This function initializes the RFMS_CORDIC hardware module as follows:
® Reset and return to idle state
® Reinitialize the registers and signals and pass the desired angle value

®  Enable the component

Parameters: uint16 desired angle: The angle used to calculate the sine and cosine values when in
Rotation mode (Not used when in Vectoring mode)

uintl6 x: One of the vectors used in Vectoring mode (Not used in Rotation mode). Typically
the value of the cosine component in the calculated hypotenuse.

uintl6 y: One of the vectors used in Vectoring mode (Not used in Rotation mode). Typically
the value of the sine component in the calculated hypotenuse.

Return Value: None

Side Effects: None

void RFMS_CORDIC_Stop(void)
Description: Disables the RFMS_CORDIC calculation.
Parameters: None
Return Value:  None

Side Effects: This action pauses the CORDIC calculation. Re-enabling in the middle of calculation may not
produce the correct answer.

void RFMS_CORDIC Init(void)
Description: Performs initialization of the Angle LUT DMA and the required initial configuration.
Parameters: None
Return Value: None

Side Effects: None

void RFMS_CORDIC Enable(void)
Description: Enables the RFMS_CORDIC module.
Parameters: None
Return Value:  None

Side Effects: None
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void RFMS_CORDIC_GetData(int16 *result_0, int16 *result_1)

Description: Retrieves the sine and cosine results in Rotation mode and retrieves the hypotenuse and
arctan?2 results when in Vectoring mode. This function should be called when the interrupt is
triggered.

Parameters: int16 * result_0: Pointer to the first results registers. Reads the value of sine in Rotation

mode, and reads the value of arctan2 in Vectoring mode.

intl6 * result_1: Pointer to the second results registers. Reads the value of cosine in Rotation
mode, and reads the value of hypotenuse in Vectoring mode.

Return Value: None

Side Effects: None

DC and AC Electrical Characteristics
N/A

Component Changes

This section lists the major changes in the component from the previous versions.

Version Description of Changes Reason for Changes / Impact

2.0 Vectoring mode added Vectoring mode is the inverse procedure of Rotation
mode. The modes can be chosen through the
CORDIC_MODE parameter in the customizer.

Added PSoC 5LP support Previously supported only PSoC 3.

1.0 This is the first version of this component.
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