I TEXAS Application Report

INSTRUMENTS ZHCA598 — January 2014
BB = AT HI I Shunt BRBEE %31
o 1554 FAE

WE

B A I A 2 SRS AR S, ST, DRSS R, DB )
(FOC) Sy AFERERY B = M 2 P T 4 A LIRS . FOC S
TR BRI AU, Shunt HLUURY I HLB% DR LR A RS BB RIS T )2 L . A SCIER
s shunt L7 R 4 KR 7] Shunt s K T B 02 5O 22 19 B R

SR TA] =AHZRAAS Shunt BRKM  BEEER
Document History
Version Date Author Notes
1.0 July 2013 Van Yang First release

¥R
1 shunt BT BB W1t
2 1-shunt HEFHERM
3 2-shunt BN
4 3-shunt BRI
it



i3 TExAS
INSTRUMENTS ZHCA598

Bk

Wiz 5E n 2| 59% (FOC, Field Oriented Control) & id— %51 i1 7] Clarkeiz & Al Parkiz S0k #6:
BN AL = AHAH AR EE, (RIS B A RLIE 2y 7, AL & PRV gk TR i sl
M PRAIE AL AR LA A LR = 2508 4T, SRR O 1 B AR AL ), SVAMER a1 . ptbml %, AHHR
O PR F5E A2 e e BN B LA PR RE I — AN S LR 3R . — ok, AHH A I LA PHPAEE /R, ShuntH [,
FFIEE IR =770 Shuntr FHAHAS R (ERTEREIR IE GRS 2% %5%) » AR TR Z M.

Speed Line Input

Command

Motor Flux
Command

—'_(-F

3-Phase Power Stage

[
—————
'sa

1 Shunt HELFRE B B 1581
i FH 1 Shunt HE AU I BB 4 12 A7 o Shunt B B ERATL AR R FE AL AR HE R, SIS RCIKIEIEDS, 1
BHHETE 2 G2 iaiusok, Mt 4aMCU (WTIRIC28xx &41) P #F12bit ADC.

VEIS

\
1;igh side switch

y To motor phase

K1 T3 € A2 I SAAE ]

L W
C =< %"
R2
Low side switch R1
l—’\/\/‘ —1 U1A
;l;c'l R3 L:_’\ 1 To MCU ADC pin
% Rshunt /
R4 RS5.
avave AN
~- oz
]
Filter Offset Ampiification

FE12 % FH Shunt B BEL FEL7 R 00 P 2

LIRS = LS A I Shunt # B Ef 7 2



I3 TEXAS
INSTRUMENTS ZHCA598
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BRI AR 2 R HLIREE . AT, BARSR v Shunt B IRAS RS BE,  —Bii: e It I i SR 28 6 AN
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2 Shunt L FH R DA 2 2 B2 w] BERL I i) AN ZER AL BONIGBTHI R & SHEBCK B ER HL I
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Tsg — Time delay due to op-amp slew rate
Tser — Measurement settling time
Tsme — Sampling time window
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O LR, PWMER — 2 10KHZEI20KHz, LL20KHZAH], —ANPWMJE I }50us. 7£50us
LA AN = A LA, T AR AR A RGN B 1 I [R5 50/3us e APWM i A bl o — i AL 2R e vh e/
PWM (545 L6 3 2 SCR5%, BT LABEATIAR FRL RS 0 7 1B 1155/ 950/3us X 5%=0.83us. 1T 7E AR 4 o
ADCRAFIT Z1 % F i 42X AN A AP B 1 IR rpa), i AW Shunt SN FRLES R, A Z0FE ADCRAE
20 i AE R, SERAEAS S RS AR . BRI 3R, B A 3 2 & PN T, BT A]
(Tsr, HEISHREIERIE) MFEERS (8] (Tset) o fRBLETHEM ] S AR AT & 1 #920%,  E120% X
0.83us=0.167us, AAXF—A3.3VIIMCU, IZER/NEFERSR=3.3V/0.167us=19.76V/us. [FIIf &I
TERLZE AT PWMAR, ZA10fF L.
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P4 2-Shunt B i for i J52
FrLL5 1-Shunt A IR LG, 2-Shunt BRSNS 75 R 4 B AU o By DAL A AFRE HE A0 AGE 00 2 11 B
B 5 /ME /2 1-Shunt 9365, B R332 N 1-Shunt 77 1) 1/3. B AT —PMPWMAZ 10KHz, 5%/t 2
t, 33VIIMCUZRSGUKGL, 1@ EIEAR SR=3.3V/0.48us=6.9V/us.
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3-Shunt HL LRSI B FH 3> Shunt B BELAG I ABC = AHAH BT » DX AT 22 P AH HEL AR AT DATHS M 58 = AHHR
W, M HAE—ANPWMEIHE, H/PWMESEHEEHBAER—HM, AreE—PWMEE, HILE/D
PWM (5 %% b R R AE P DAASAS 0 T aod LAt P AR TS A3 21 X it B R T A A F AR 2 TR (B) 38 T
B/NPWM S LIRS 4k, HELET RAF BAL S AL R A
ViDuty, +V, Duty, +V, Duty. = %Vdc ~A2
Hrhvde HEFEHEIE. FTLL=M G2 N N5, ECH I IE /N EE 5%, BAAM S L 5B G
FEHZ AN1.45. BIASH S i RN, B DM RAM (5 %5 Lk B KAl TIBAH (525 Eb ik 35 /M,
R145%, It B BAHAH B A B 11 BF (AR B e/ ME . X T — DNPWMBIR20KHzZIK) ik 24, M BAIAHE
TRAS I B 1IN 1A] A50us X 45%=22.5us. HAKT—AN33VHIMCU RGE K5, b2 E b TSI a] 5 A B
K& 1 20%, MBS B ESR=3.3V/ (22.5usX20%) =0.73V/us.
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FORA—FE, SSHERIEH RS T PWMIR, f/h bk, AT AL AHAMSHA BT,
SRl—Shunt > SRZ—Shunt > SR3—Shunt //_\\ﬁ3
B1Un M PWMAA 20K Hz, fi/) 3 22 U O 5% A T IR 1] o A F A I 7 11 FR120% 15 00 T, =FfShuntH
RSN LB S T AR R R ME AR LT o

Shunt H e 77 2 BIUEIEZR (V/us) HEFETLE
1-Shunt 20.6 OPA141, JE#EZ20V/us, HALHS
[E]880ns (12bit ADC)
2-Shunt 6.9 TLV2772, RUSH, JEIEZE
10.5V/us
3-Shunt 0.73 TLC2274, Wizjfl, HiE33.6V/us
*1
SR
1. Field Oriented Control by Wikipedia, http://en.wikipedia.org/wiki/Field-oriented_control
2. OPA141 Z/FEFH. htto://www.ti.com/lit/ds/symlink/opa141.pdf
3. TLV2772 #14FH http://www.ti.com/lit/ds/symlink/tlv2772.pdf
4. TLC2274 #1FFH. http://www.ti.com/lit/ds/symlink/tic2274.pdf
5. Predicting Op Amp Slew Rate Limited Response,

http.//www.ti.com/lit/an/snoa852/snoa852. pdf
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F= i . FH
LEa=pT www.ti.com.cn/audio WBESRE www.ti.com.cn/telecom
TR BN 251 www.ti.com.cn/amplifiers THEWL LA www.ti.com.cn/computer
Bl e i www.ti.com.cn/dataconverters HHRHBT www.ti.com/consumer-apps
DLP® 7= i www.dlp.com izl www.ti.com/energy
DSP - #7355 i H 3% www.ti.com.cn/dsp Tk s A www.ti.com.cn/industrial
IR A0 I 2% www.ti.com.cn/clockandtimers BRI7HT www.ti.com.cn/medical
o www.ti.com.cn/interface 27 N www.ti.com.cn/security
bk s www.ti.com.cn/logic REHRT www.ti.com.cn/automotive
e =g www.ti.com.cn/power AR AL www.ti.com.cn/video
iz A% (MCU) www.ti.com.cn/microcontrollers
RFID &%t www.ti.com.cn/rfidsys
OMAP R il b PH 2% www.ti.com/omap
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