g% H12y 17 S S D | A = = S 4 Vol. 42 No. 12
2010 4 12 f JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Dec. 2010

ET FPGA WEHFHMATHEE

R o E, A

(BRI Tl Ry i TR B A Bl kB , B 7K1 150001, pinzhizhao@ 163. com)

A

S

W OE: NZARBRA FEREN R T HATHRRA, FR AS FH SR WA E BEE ST A%
W T KB, R R AT A H RO K AL . £ A CORDIC 3% #4740, @ 31 P17 28 52 30t [
B, LR —Fh T FPCGA 2B F W3 A F M E 5 % (£ ] Verilog HDL & 5 4 5 7 AS A %] # K+ 6t
45 %] 28 (CORDIC % 1% K PLf % &% IP 4%, 3 # 7 2 F Xilinx /A 5 XC38400 & 5 FPGA By L3 T &. 5%
BAERXN RN 2B FHALTERRIA, EFHE AR RZRRRY LT IKE FPCA Y ek T2 &
B, A ARWN T &, TEAE BB EMG AN 2B T HA T,

K§BIA: FPGA; fedk &4, # /A T H %, AS #4l; CORDIC &% ; #H F4i A3

RE S FEE: TM30. 1 MEKERERG: A SEHE: 0367 —6234(2010)12 - 1911 - 05

FPGA-based all-digital resolver-digital conversion algorithm
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(School of Electrical Engineering and Automation, Harbin Institute of Technology, Harbin 150001, China,
pinzhizhao@ 163. com)

Abstract; An FPGA based all-digital close-loop angle tracking algorithm is proposed to achieve an all-digital
resolver-digital converter (RDC) with low cost and high integration. A3 modulation technology is introduced
into sine reference signal generator, to simplify hardware filtering circuit and minimize the damping and phase
lag. Optimized control of sampling and filter processing are applied to guarantee favorable acquisition of sine
and cosine feedback signals under harsh EMI environment. A PLL-based angle tracking observer is designed,
which uses CORDIC arithmetic for phase detection and PI regulator for rapid close-loop tracking. A3, modula-
tor, time sequence controller, CORDIC phase detector, and PI regulator IP cores are written in Verilog HDL
and have been tested on Xilinx XC35400 FPGA. Experimental results verify that the all-digital RDC can make
digital conversion with high precision, high dynamic and static characteristics, relying on rapid parallel algo-
rithm of FPGA without much cost increase.
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