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Application and design of AD7606 in electric machine
control system

LIN Mingyao, HE Chunxiao, GU Weigang
(School of Electrical Engineering, Southeast University, Nanjing 210096, China)

Abstract: In order to realize the real-time control and stability of the system which is based on DSP, the
voltage and current of the main circuit required would be sampled by sensor which has the effect of
isolation, and then the signals would be sent into the A/D pins on the DSP through matching conditioning
circuits. For the DSP’s on-chip A/D module has its disadvantages in designing range and immunity ability,
in this paper, the hardware circuit of AD7606 was designed for TI’s TMS320F28335. In order to verify the
rationality and efficiency of the sampling chip, three different experiments are designed for the
comparison between these two signal processing methods in the following aspects: the accuracy of
sampling data, the RSD of sampling data and the genres of sampling signal. According to the
consequences, analysis has been given.
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Fig. 1 Functional block diagram of A/D module in F28335
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2.1 AD7606 444

AD7606 J& 16 {7+ 8 Il [F] 20 KA EE R 4E R4 (data acquisition system, DAS). W &%
VA KA 7S ANV TR e =83 S0 N EN TR VS S ONE N 16ﬂEETTE/\@ELO\EJEI‘%%Z%@%&(analog—to—digital
converter, ADC). RIGIMACFUEM A, 2.5 V IEUE ARV vl o I % o K vk e A7 AR AT 82 1O, 3
KI5V IR, ATLAE 10 V RIES VSR MER AR 5, [ BT TEE 2 HE LRk 200 kHz (147
M FRAE o A DR 37 RS AT LR 184165 VL s % LA FRAFESIAR T A, AD7606 FRL
PRI 1 MQ. B RIE TAET 20, BA R W IEBOR = AN BE BT, P Te 20 9K 5))ia SO 4%
AN U P HL I
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Fig. 2 Extended schematic diagram of AD7606
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FA) SJ2 56 54k o EL oK H RS IE J5 1) DSP N A/D BEEHURFERI AN AD7606 KAE D Fr o

3.1 ERAXFEEREX

HT AN A/D B HBERFE 0~3 V 2RI, WEF 0.5V EFE—k, X T4 AD7606 KA
Fr, HERN-10~10 V, PRI 0~3 V ZIREE 0.5 V REE—IR, HAMXEEE 1 V REE—K. I HAEA
KRE AT 8 UCRAE, 22 1 o BEE a8 VR M T8 20 A 2 )5 45 3 1A
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Tab. 1 Comparison of sampling values between on-chip A/D module, updated on-chip A/D module and extended AD7606

N F P A/D KA KEIEJG R A A/D SRR A AD7606 KA A
a9 e S

PV 2% SEMEV R Z/% ALY 2%
-9.0 — — — — -9.020 881 62 0.232 01
-8.0 — — — — -8.018 302 87 0.228 78
-7.0 — — — — ~7.018 203 62 0.260 05
-6.0 — — — — —6.015 281 87 0.254 69
-5.0 — — — — -5.015 373 37 0.307 46
-4.0 — — — — —-4.010 734 37 0.268 35
-3.0 — — — — -3.012 008 75 0.400 29
-2.0 — — — — -2.010 726 75 0.536 33
-1.0 — — — — —1.007 194 37 0.719 43

0 0.015 842 49 — 0.000 233 49 — 0.006 103 51 —
0.5 0.515293 02 3.058 60 0.499 684 02 ~0.063 19 0.506 896 97 1.379 39
1.0 1.017 124 45 1.712 44 1.001 515 45 0.151 54 1.004 524 16 0.452 41
1.5 1.519 230 75 1.282 05 1.503 621 75 0.241 45 1.507 301 37 0.486 75
2.0 2.023 626 25 1.181 31 2.008 017 25 0.400 86 2.013 702 25 0.685 11
25 2.523 351 50 0.934 06 2.507 742 50 0.309 70 2.510 528 62 0.421 14
3.0 3.000 000 00 0.000 00 2.984 391 00 -0.520 30 3.010 673 75 0.355 79
4.0 — — — — 4.010 353 12 0.258 82
5.0 — — — — 5.017 547 75 0.350 95
6.0 — — — — 6.016 578 37 0.276 30
7.0 — — — — 7.017 517 00 0.250 24
8.0 — — — — 8.017 844 87 0.223 06
9.0 — — — — 9.020 500 37 0.227 78

MR 1 T LRI, AN A/D BEBRREAE, A ERA LA MU IE, R EIFA R, i
AD7606 KAF T I KA R, FORS B AE 3N S ) AR &, SEA IR ZE4ERE L 0.3%~0.4% 2 [H] . 1fif AD7606
AL PE BAEE -5~5V F-10~10 V PipP, i A e BN RS, TeRER S & .

32 REERESHXL
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Fig. 3 Waveform of on-chip A/D module for sampling 2 V DCV
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Fig. 4 Extended waveform of AD7606 for sampling 2 V DCV
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