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BAM Background

C. C. Kao, “High-performance CORDIC rotation algorithm based on look-ahead 
techniques”, International Journal of Electronics, 2011
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CORDIC Iteration Equations 

θi such thatChoose tanθi =
−2−i

+2−i

tanθi = σ i2
−i σ i ∈ {+1,−1}

x ' i+1 = (x ' i − y ' i σ i2
−i)

y ' i+1 = (x ' i σ i 2
−i+ y ' i)

θi+1 = θi − tan (σ i2
−i)

(1, 20)

1

1

(1, 2−1)

(1, 2−2)
(1, 2−3)
(1, 2−4)

(1, 20)1

(1, 2−1)

(1, 2−2)
(1, 2−3)
(1, 2−4)

1

cosθi =
+1

√1+ 2−2i
tanθi = ±2−i

sinθi = ±2−i

√1 + 2−2i

(+cosθi −sinθi
+sinθi +cosθi) =

1
√1 + 2−2i ( +1 ∓2−i

±2−i +1 )
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Look Ahead CORDIC (1)

x ' i+1 = (x ' i − y ' i σ i2
−i)

y ' i+1 = (x ' i σ i 2
−i+ y ' i)

θi+1 = θi− tan−1(σ i2
−i)

x1 = x0 − σ0⋅2
−0⋅y0

y1 = y0 +σ0⋅2
−0⋅x0

θ1 = θ0− tan−1(σ02
−0)

x1 = P x1 x0− P y1 y0
y1 = P x1 y0 + P y1 x0
θ1 = θ0− σ0α0

x2 = x1− σ1⋅2
−1⋅y1

y2 = y1 + σ1⋅2
−1⋅x1

θ2 = θ1 − tan
−1(σ12

−1)

x2 = P x2 x0− P y2 y0
y2 = P x2 y0 + P y2 x0
θ1 = θ0− σ0α0− σ1α1

x3 = x2− σ2⋅2
−2⋅y2

y3 = y2 +σ2⋅2
−2⋅x2

θ3 = θ2 − tan
−1(σ32

−2)

x3 = P x3 x0 − P y3 y0
y3 = P x3 y0+ P y3 x0
θ1 = θ0− σ0α0− σ1α1 − σ2α2

x4 = x3 − σ3⋅2
−3⋅y3

y4 = y3+ σ3⋅2
−3⋅x3

θ4 = θ3− tan
−1(σ3 2

−3)

x4 = P x4 x0− P y4 y0
y4 = P x4 y0 + P y4 x0
θ1 = θ0− σ0α0− σ1α1 − σ2α2 − σ3α3

P xi= f (σ0,σ1,⋯ ,σi , i)

P yi=g (σ0,σ1,⋯,σ i , i)
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Look Ahead CORDIC (2)

x ' i+1 = (x ' i − y ' i σ i2
−i)

y ' i+1 = (x ' i σ i 2
−i+ y ' i)

θi+1 = θi− tan−1(σ i2
−i)

x i = P xi x0− P yi y0
y i = P xi y0 + P yi x0
θ1 = θ0− σ0α0− σ1α1 −⋯− σi−1αi−1

P xi= f (σ0,σ1,⋯ ,σi , i)

P yi=g (σ0,σ1,⋯,σ i , i)

Depend on the initial inputs

and the precomputing matrixces

x0 , y0

P xi

x0

P yi

y0

X X

+
∓

P xi , P yi

P yi P xi

x i y i
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Look Up Table

Look Ahead CORDIC (3)

P xi

x0

P yi

y0

X X

+
∓

P yi P xi

x i y i

x0
y0

P x1 P y1P x2 P y2P x3 P y3P x4 P y4

x1 y1x2 y2x3 y3x4 y4
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Vector Rotation (2)
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Vector Rotation (3)
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Successive Rotations
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CORDIC Rotation
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cos θ  in term of tan θ 
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