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coordinates, for general vector rotation, and also to
calculate sine and cosine functions (see Figure 1).
"Appendix
I"
on
page 14
presents
mathematical
coordinate conversion formulae, and "Appendix II" on
page 15 describes examples of a few of the most used
CORDIC modes.
In vectoring mode, the CORDIC rotates the input vector
towards the x axis while accumulating a rotation angle.
Vectoring mode is used to convert Cartesian vector
coordinates to polar coordinates; i.e., to calculate the
magnitude and phase of the input vector (Figure 2).
The CORDIC results, such as x, y, and r, are scaled by the
inherent processing gain, K, which depends on number
of iterations and converges to about 1.647 after a few
iterations. The gain is constant for a given number of
iterations. When performing Cartesian/polar coordinate
conversion, the CORDIC computes the results shown in
EQ 1 and EQ 2 in rotation mode.
EQ 1
EQ 2
EQ 3 and EQ 4 show the CORDIC results in vectoring
mode.
EQ 3
EQ 4
The gain can be compensated for elsewhere in many
applications when the system includes the CORDIC
engine. To assist a user in doing so, the CoreCORDIC
software computes the precise value of the gain and
displays it on a screen. In the cases when only relative
magnitude is of importance—for example, spectrum
analysis and AM demodulation—the constant gain can
be neglected. When calculating sine/cosine, the CORDIC
gets initialized with a constant reciprocal value of the
processing gain r = 1/K.
EQ 1 and EQ 2 become
Thus, the gain does not impact the sine/cosine results or
the phase output.
To perform the conversions, the CORDIC processor
implements the iterative CORDIC equations EQ 5
through EQ 7.
EQ 5
EQ 6
EQ 7
The sign-controlling function di takes the values shown
in EQ 8 and EQ 9:
•
In rotation mode
di = –1 if ai < 0, otherwise di = 1
EQ 8
•
In vectoring mode
di = 1 if yi < 0, otherwise di = –1
EQ 9
The input and output data is represented as n-bit words,
where n is a user-defined number in the range from 8 to
48. The number of iterations is also defined by a user in
the same range. The CORDIC result accuracy improves
when the number of iterations is increased, as long as
the number of iterations does not exceed data bit width.
In other words, the bit width limits the number of
meaningful iterations.
A system that utilizes the CORDIC engine (Figure 3 on page 3) consists of the following:
•
A data source generating the vector data to be converted by the CORDIC
•
The CORDIC module configured to work in either rotation or vectoring mode
•
A data receiver accepting the newly converted vector data
Figure 1 • CORDIC Engine in Rotation Mode
Figure 2 • CORDIC Engine in Vectoring Mode
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	制造商	部件名	数据表	功能描述
	

Microsemi Corporation	
CORE1553BRT
	


1Mb / 65P	   HB0093 Handbook Core1553BRT v4.2

	

Actel Corporation	
CORE429-AN
	


258Kb / 22P	   ARINC 429 Bus Interface

	
CORE429-AR
	


258Kb / 22P	   ARINC 429 Bus Interface

	
CORE429-EV
	


258Kb / 22P	   ARINC 429 Bus Interface

	
CORE429-SN
	


258Kb / 22P	   ARINC 429 Bus Interface
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	制造商	部件名	数据表	功能描述
	

Digital Core Design	
DCORDIC
	


124Kb / 3P	   CORDIC processor

	

AAEON Technology	
EMB-CV2
	


321Kb / 2P	   realtek rtl 8111e

	

Logic Fruit Technologie...	
CPRI-IP
	


319Kb / 3P	   Master and Slave RTL IP Core

	

Agilent(Hewlett-Packard...	
N2102B
	


421Kb / 4P	   Pattern Generator

	

Xilinx, Inc	
DS614
	


289Kb / 9P	   Clock Generator

	

ON Semiconductor	
NB3N51044
	


135Kb / 13P	   Clock Generator
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Integrated Device Techn...	
5L35023
	


547Kb / 38P	   Clock Generator

	

Rohm	
BU2280FV
	


272Kb / 6P	   Clock Generator

	
BU2360FV
	


270Kb / 6P	   Clock Generator

	
BU2394KN
	


278Kb / 6P	   Clock Generator
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