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FPGA Implementation of Resolver-based Absolute
Position Sensor Driver
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Abstract : Absolute position detector which is one of the major equipment in the field of factory automation, not only

perceives the absolute position of the rotary machine but also outputs switch data according to the given angle. Absolute
position detector is composed of sensor module and its controller. In this paper, a sensor driver is implemented using FPGA
with VHDL. This chip has a less form factor than conventional circuit. A test shows reliable precision within THD(total
harmonic distortion) of 0.2% which can be applicable commercially. Also, FPGA-based phase error compensation methods were
newly discussed. In the future, more research will be conducted to enhance the precision by the introduction of 3-phase

transformer.

Keywords : RVDT(Rotary Variable Differential Transformer), FPGA, VHDL
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Fig. 2. Input and output waves of sensor driver and busy signal.
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Fig. 3. Count data of sensor driver and LSB, MSB enable signal
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Fig. 4. Block diagram of multi-turn RVDT sensor driver.
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Fig. 5. A step-by-step generation of sine wave.
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Fig. 6. Sine and cosine wave with the amplitude difference.

......

a9 7. 29 68 13T F e ET}

Fig. 7. Revised sine and cosine wave of Fig. 6.
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Table2. The stage to set the initial spot of multi-turn sensor.
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Table3. The rotation number according to phase difference of

Sensors.

974 *Kcount) A2 X(rad) HF
0000~0127 0/16 < x<1m/16 0
0128~0255 11/16 < x<21/16 1
0256~0383 21/16 < x<31/16 2
0384~0511 316 <x<41/16 3
0512~0639 41/16 < x<5W16 4
0640~0767 51/16 < x<61W/16 5
0768~0895 61/16 < x<71/16 6
0896~1023 /16 < x<8W16 7
1024~1151 81/16 <x<9/16 8
1152~1279 I/16 < x<101/16 9
1280~1407 1016 <x<111/16 10
1408~1535 117/16 <x<127/16 11
1536~1663 121/16 < x<131/16 12
1664~1791 1316 <x<141/16 13
1792~1919 1471/16 < x<151/16 14
1920~2047 151/16 < x<16W/16 15
2048~2175 low/16 <x<17W/16 16
2176~2303 171/16 < x<181/16 17
2304~2431 1871/16 < x<197/16 18
2432~2559 191/16 < x<20m/16 19
2560~2687 20m/16 < x<21w/16 20
2688~2815 2116 <x<221/16 21
2816~2943 2271/16 < x<231/16 22
2944~3071 231/16 < x<241/16 23
3072~3199 247/16 < x<<25W16 24
3200~3327 251/16 < x<26m/16 25
3328~3455 26m/16 < x<271/16 26
3456~3583 271/16 < x<28n/16 27
3584~3711 281/16 <x<291/16 28
3712~3839 291/16 < x<301/16 29
3840~3967 30m/16 < x<311/16 30
3968~4095 316 < x<32W/16 31
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Table4. Phase difference data revision according to a rotational

location.
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Fig. 8. The picture of two waves before wave compensation.
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(a) Compensated value of cosine wave
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Fig. 9. Picture of counter value after wave compensation.
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(a) The case when the difference of two contiguous data is lower
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(b) The case when the difference of two contiguous data is greater
than two
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Fig. 10. Compensation method according to the difference of two
contiguous data.
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Table 5. The comparison between sensor location and output data.
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Fig. 11. The method using the difference of two data value.
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