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The present invention provides a low-latency arc-tangent structure and calculating method thereof. The
arc-tangent structure comprises two LUTs, a subtrator, a sign comparator, a numerical comparator and a
shift encoder. The present invention break up the coordinate system into several quadrants for simplifying
LUTs. The first LUT is used for logarithm transformation; it can transfer a divider into a subtrator. The
second LUT is for the exponential and arc-tangent table, which can translate the result of subtrator into the

0. Then according to the shift encoder, the 6 will be shifted to the correct one.
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The present invention provides a low-latency arc-tangent structure and
calculating method thereof. The arc-tangent structure comprises two LUTs, a
subtrator, a sign comparator, a numerical comparator and a shift encoder. The
present invention break up the coordinate system into several quadrants for
simplifying LUTs. The first LUT is used for logarithm transformation; it can
transfer a divider into a subtrator. The second LUT is for the exponential and
arc-tangent table, which can translate the result of subtrator into the 6. Then
according to the shift encoder, the & will be shifted to the correct one.
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6, = tan "(%)
Ii

( tan - (elogIQ,I-'osl’J) +0°, where II,.I > IQ,I & {sign (I,. ), sign (Q,. )} = {+,+}
— tan "' ("8 ey L 90 where |I,| < |Q,| & {sign (1,),sign (O, )} = {+.+}
tan ' (e"®1@1"ely L 180 2, where |I,|>|Q,| & {sign (1, ), sign (0,)} = {.-}

— tan ' ("¢ El2ly 4 270 0 where |1,| <|0,| & {sign (1, ), sign (Q,)} = {,-}

— tan ! (" #2181y 4 3600, where |1| > |Q,| & {sign (1,) sign (0, )} = {+,-}

® tan ' (e"""80ly | 270 0, where |1,| <|Q,| & {sign (1,),sign (0, )} = {+.,-}

— tan ' (e"#IO ey L 180 0, where |I,] > |0,| & {sign (1, ), sign (0, )} = {~.+}

| tan -l (elog'l’l-loglg’l) +90°, where Ilil < IQ:I & {sign (Ii )> sign (Q: )}= {—’+}
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