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A study about rotor position estimation enhance using IQ math in DSP

*Joong—Hack Jang, Kwang—Ho Lee, Sun—Ki Hong
Department of Information & Control Engineering, Servo machine and control Lab., Hose University

Abstract - DSPs used at motor control are usually
fixed point processor. They need scaling because they
cannot excute floating point calculation. Scaling for
floating point calculation makes the DSP’s speed
down, complex coding and etc. Therefore the IQ
math is adopted. IQ math makes the fixed point
processor possible to calculate the floating point math.
In addition, IQ math can reduce memory usage and
be more faster than that without IQ math. It seems
that IQ math is appropriate in motor position control.
In comparison of the position calculation between the
IQ math, math function and the sine table, the method
using IQ math is superior than other methods.
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Q5T xxxx xxxx xxxx xxxx -1 _ float 1
Ql4: xx XX xxxx xxxx xxxx -2 _ float . 2
Q37 xxxx xaxx xxxx xxotx -4 _ float - 4
Q2 © xxxx xxxx xxxx xxxx -8192 _ float _ 8192
Ql T xxxx Xxxx Xxxx xxx.x -16384 _ - 16384
Q0 I xxxx xxxx xxxx xxxx -32768 _ float _ 32768
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A& 5o 2548 248 2422 3%

10.30 > 10.30x2~11 - 21094
0.41 > 0.41x2048 > 839
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¥ 1. IQ math Library & trig functions
operation Floationg — Pint “IQmath” in C
tyre float A, B dq A, B:
constant A = 1.2345 A = 1Q(1.2345)
oultiply A*B JQmpy(AB)
divide A/B JQdiv{AB}
add A+ B A+ B
subtrachion A-B A-B
boolean 2, 0=>, ¢ &=, ==, 1=, 8& .03, (&=, ==L 1=, &&
anf{A), cos(A) JQain{A).JQcos(A)
dn(A.2p) 1QsinPU(A}
cos(Ax2pi) 1QcosPU(A)
atan(a) _IQatan(A)
trig functions
atan2{AB) 1Qatan2(A B)
atan2(A.B)/2pi _IQatan2PU(AB)
aqrt(A),1/5qrt(A) IQeqrt(A). IQissqri(A)
sqrt(A«A+ B+B) JI@mag(AB)
f(A>Pos)A= Pos
i a t{A.PosN
Sturation (AN eg)A-Neg Gsalh Foslicg)
iq to igN A _IQtol@N(A)
igN to iq A _IQNtol Q(A)
integer(iq) {long}a _1Qint(A)
fraction(iq) A-(long)a _IQfracfA)
iq=igelong As(floast)B JQmpw132(A.B)
integer{igsdong) {long)(A={float)B) I0mpwl32int(AB)
fraction{iqiong) | A-(leng)(Ax{float)B) _IQmpyl32frac{aB)
aN to iq A _QNtolQ(A)
ig to gN A _IQtoQN(A)WM
string to iq atef(char) _atolQ(A)
1Q to float A _IQtoF(A)
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