Technical Article

B BiE R T BH T EE

i3 TEXAS INSTRUMENTS

Desheng Guo 1 Aki Li
ERFAABYREHRIE (PFC) EHUERMHERE , CREERBELE 1 PHERKE ?

Tek Prevu M 400rms
- I ||H| I
L1

Zoom Factor: 200 % _ Zoqm Position:.—%.dms _ _ _ .

Hz 2.00ms 2.50M5/s o : :
5.00 A By 10M paints 30,0 9 Moy 2022
Yalue Mean Min Mlax Std Dey | 15:07:00
ean .
1 1a0 W 156 122 140 42,3

1. £ PFC ARENEREE. RIR : BMESR

BUHERRERTRENRBRAMEFESTARAER , Bt ESRELHED (P) ZHI2RHEEFIEE (Kp)
B EE (i), EMBEEFFEIEAR. RERBHREHK.

BERRFNBRLREG ? RERERERGRISEFERE  BETRERRAERAE (THD) AHAKXK. mMA
ERERFHENBAR 6 REBALHRIRE.

EETREMRREAHMTRNER ? AL ZANBNURERERRENZHER ? REREMAFAD TR
fEEEER U THREREEEEHERNERE. EMtenERA I AREfEf IR RER4EERTRE
.

NEST041 - FEBRUARY 2024 B R BT RE 1
EXX IR

English Document: SSZTCV7
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/NEST041
https://www.ti.com/feedbackform/techdocfeedback?litnum=NEST041&partnum=
https://www.ti.com/lit/pdf/SSZTCV7

i3 TEXAS
INSTRUMENTS

www.ti.com

MCU 2Ry B fir 32 I

2 DB RER MCU BRBH B AIZHIRA.

Power plant

v

PWM <

Controller

ADC

2. BUZRBRGRAMZEHSEAROCEEMR . KR : EMHER

2

RESANYEEER/EBETIRNEL BV BRI (ADC). ARELFARENBIZHIE

WITHABNREREARSR (PWM) , TERBRETFIERREBEERERN/EE.

NBRENE
# , RS EREEEK (CCM) hryZhE

P9 58:E)S

ERALPERS (SMPS) H1#9 ADC Hyﬁzﬁﬁ1imﬁ1fﬂiﬁ?ﬂﬁﬂﬂ’9¢$ﬁ , ERTERRVGELENEAT

FUZEFREEPERBEGTRS (ISR) FAGE , BUEPWM BHELSBH. BRE4ATERIATEF—

BEHMF: PWM B [FH8ER] ER (] .

B S4GEME [CMP] .

HABETEHRTRAETERINEN PWM , EBBEFRLAEERARAEA PWM B78E , flE

PWM B BERER (] 3 [EH ] 5. MREFTBRLANTRE , PWM BEREZ1L

PWM ##{E , BERDIRENERIKE .

RugEE

SR

BEELEFHRGETE , BUEHHIREERNT , BERRLAARTEERE (Ty) LSHEEHRHA PWM. PWM
EREREBRAEDERARENE , HEEGABSSRE—

MR (B E-m T EER). Bk, &) 7,8

&R —ERES T, (0 @ 3a FR) ,

(a1 B 3b FTR) , ﬁ%‘“iﬁ&ﬂ’]?ﬁ%i%ﬁ?ﬁlﬁ?ﬁﬁ;&
N T1 T3
PWM | 12
counter Y.
.
A : : §
ADC ' F
ISR L N
: §\\ I
Reload :
PWM I Ta= T JI i

(a)

R (1] EEFBUmE TR R |

BESGASGERYE
:EE'—“Z E{nEH T2

" T3
\ n X
PWM \"\\ n |7 \
counter \\g/}/ : \
. H >
4 ;
ADC [
. : >
ISR NE .
Reload : :
Ty=¥
PWM T & }I
Th‘ [ 3
(b)

3. PWM AR E RN RELEEIE : (a) ALERK , (b) @L-ATRK. RK : EINES

AREE4, T, EHEBRBPRTA o0 EGHIHEUBRE. ER , ERUBENRN 45 ER , ZAEKEE

TRE , HERLERE.

2 BEOMEETEEREATEE NESTO041 - FEBRUARY 2024
BRXXMEE

English Document: SSZTCV7

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/NEST041
https://www.ti.com/feedbackform/techdocfeedback?litnum=NEST041&partnum=
https://www.ti.com/lit/pdf/SSZTCV7

13 TEXAS

INSTRUMENTS
www.ti.com
Gain
Go(s)
Phase T G.(s)
| : >
G.(s) x e~5Ta
4. REEERERSMOTE. 08 | BNES
BV HREFNBERA GBI

HEEBHBTHERLT , B Ty 2—EYRBEY T, ¥EREABY 7,2, BUMREREZE ADC. ISR Ml PWM
EFNSANKR  ARZFEEEREBE—ENRES , TRERIAUBELEHTRE.

flan , £ 5 , ADC B9 ISR 5% M PWM EFRASEMERZRES , tH2E PWM T BREREMNER.
HAMBEABRHT  BEEEBRT  REARY T, AT ? ERTIT

T1 Tl Tl
T2 T2 T2
PWM T3 T3 T3
counter
j ‘ >
4 1 :
ADC 9 i
\@ : »
ISR \w R‘\\w N
Reload .I:l A
PWM | _
. s
; a
2 xT

5. ERERERSMEMNEREAREL . KK : M ESF

ERESR ADC EiaA ISR st EHMFESME MCU BFAKEN ; & ISR FHELADC #REK , ADC B {IR7TR. B
I, ISR 2HE (B BURERETTE  MEHENTENSEEEZT —EANRBH. TR ISREFAEER , #HN
PWMEREREABREFSR , XE T —ENRBANKEREA. L T,NARGEEEMEREBY , 812
X Tgo

BRT WEARNESIS , RMEES X TRESERBLUNEFEELER , flWEE#xE ISR BB+ , #&&FH ADC
EREFEEZERRE , AREAFEFIRHE N BREREEF9%.

WE 6 iR, HEREE S NEREFR , SEEXIARREAN 3kHz , AINMNLHMESR 4168 E. E/IR 45

E, BRGABEEREERERE (WMEE 1 89RF) , BEFEFEIIAREEERN 2kHz ; BER iTHD HIER
1t , EBEREER.

NEST041 - FEBRUARY 2024 B TE )R TR R A RE BRI K T T 3
BRXEE
English Document: SSZTCV7
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/NEST041
https://www.ti.com/feedbackform/techdocfeedback?litnum=NEST041&partnum=
https://www.ti.com/lit/pdf/SSZTCV7

13 TEXAS
INSTRUMENTS

www.ti.com

*d SFRA GUI

— X

Software Frequency Response Analyzer

Open Loop Magnitude (Decibels) Vs. Frequency (Hertz)

FRA Settings

Open Loop/Plant Mode Select
.Opeﬂ Loop v|

Frequency Vector Length: 100

P —
oL
[=R==1

Start Frequency

@ @

[ SR

> 8

Steps Per Decade

24

|

Maximum Frequency: 24.48 KHz
injection Ampltude ) 100 1.000

. oa s i I}
ook D d o
E888 88,

Frequency: 11211.77 Hz Magnitude: -21.75 dB

Save SFRA Data as CSV*

* ¥ Unchecked Data Exported to Excel fij FOl9_cf 2780.60 Hz Gain Margin: 6.29 dB

I3 TEXAS
B Connected INSTRUMENTS
6. REEHREBHRERE. KR : BMNESS
RETRRER

10,000

Phase: 91.46 Deg

Phase Margin: 41.68 Deg

Setup Connection Disconnect

BT LUER A ADC BB EETBIEE = BHINKZ , WHET — @8 - BRRETERRA PWM BEX , B

AERERILEE , M8 7 R

4 BRI R AT REE

English Document: SSZTCV7
Copyright © 2024 Texas Instruments Incorporated

NEST041 - FEBRUARY 2024
EXX IR


https://www.ti.com
https://www.ti.com/lit/pdf/NEST041
https://www.ti.com/feedbackform/techdocfeedback?litnum=NEST041&partnum=
https://www.ti.com/lit/pdf/SSZTCV7

13 TEXAS
INSTRUMENTS

www.ti.com

PWM
counter
ADC
ISR
Reload
PWM -

7. AERABURDEHER. KR : BMESSR
EHEEERSE—ENRES. BUNESREEN , BERKRESHK , K 8 ME 9 fik.

* SFRA GUI — X

Open Loop Magnitude (Decibels) Vs. Freguency (Hertz)

FRA Settings .
1.000

Open Loop/Plant Mode Select
Open Loop Open Loop Phase (Degrees) Vs, Frequency (Hertz)

Frequency Vector Length: 10

Start Frequency

Steps Per Decade
; 5
——
Maximum Frequency: 24.48 KHz
injection Ampitude _ e ; 1.000 10,000
Frequency: 30.00 Hz Magnitude: 40.17 dB Phase: -82.73 Deg
Save SFRA Data as CSV* ) ) )
¥ Unchecked Data Exported to Excel Folg_cf 2820.71 Hz Gain Margin: 9.58 dB Phase Margin: 50.60 Deg
f TEXAS Setup Connection Disconnect
B Cornected INSTRUMENTS

8. BEXRENSHNREE. KR : BMESR

NEST041 - FEBRUARY 2024 B R E R BRI TET
XX

English Document: SSZTCV7
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/NEST041
https://www.ti.com/feedbackform/techdocfeedback?litnum=NEST041&partnum=
https://www.ti.com/lit/pdf/SSZTCV7

13 TEXAS
INSTRUMENTS

www.ti.com

Telc Previu M 200ms

Zolom F.ac:'lcor_: 100 X_ _ _E_oqm_Pc_nsi'_cioln:AEl]lrlns. .

oI

7 2.00ms S 00MS/s ® - L :
5.00 4 By 10M points 120y I 10 Nov 2022
Yalue Mean Min Max Std Dey l 18:32:18 I
Q Mean 1844 1584 184 184 0,00

9. EARERZNRE. KR : EMEE

ABRITNEHLTR

EBUEFDHE ADC BURE PWM HRMNIZHEE  SEROMUMELEXIRE. #RLEBER K EZTE
ADC HUfk. #ZHIERETEMN PWM EFBANRR. AARFNEFSTRITEEERS /ML, EE -0 2—E—1@
YIHRBHE | EW ARG EEERIAR.

HEAR
ERE#113 : 8 W L THMEMEREREN EREER
ERE #112 . ARSERARNVRERRE
BERE#111 : BAHE. THERSALARBERBRITHEE
BERE #110 : FEWMEEIFFEHN EMI RKEFHL IR
T PID RETNERANSE - £ 139 - EREFER
AREREER - BEK (53 89)

SCHI 4 7E EDN.com L.

6 HEE R R BRI TET NEST041 - FEBRUARY 2024
XX EE

English Document: SSZTCV7
Copyright © 2024 Texas Instruments Incorporated


https://www.edn.com/power-tips-113-two-simple-isolated-power-options-for-8-w-or-less/
https://www.edn.com/power-tip-onboard-fixtures-for-fault-testing/
https://www.edn.com/why-current-sensing-is-a-must-in-collaborative-mobile-robots/
https://www.edn.com/how-parasitics-create-an-unexpected-emi-filter-resonance/
https://www.edn.com/the-basics-of-doing-pid-design-part-1-classical-control-theory/
https://www.edn.com/testing-a-power-supply-stability-part-3/
https://EDN.com
https://www.ti.com
https://www.ti.com/lit/pdf/NEST041
https://www.ti.com/feedbackform/techdocfeedback?litnum=NEST041&partnum=
https://www.ti.com/lit/pdf/SSZTCV7

EREHRLSEEH
THEN R RERMERTREERE (BEBER ) . RATER (BE2ERE ) . EARAMREE. f8TE. 22MENEM
;ﬁ;iﬁ#${%‘i§ﬁ\¢7ﬁ§&ﬁf&ﬁ , EFMEMATRERNER  QFETRAYEHE. BEEREARITRLEAME=FNEREEN
E/j__\ Eﬁc
PR EXRBASER TI ERETRAER. ERUUTTABAAREL2IER : (1) HEENERARESENTI ER; 2 R
it BEYAREGHWER ; ) BRENEAREHEREUREMEMRZSE. RRAHEBER.
FRERNMESE  BFZTEA. TIHEEAMRERNREERRARERASR T ERNEEER. Rit 2R EERGRRATR
BER, WA RAEET TI EMF=SWARERZESTT. WRCEAFAERMEEEMRRE. BE. XX BAREES , T HEHSTE
B GCEEARERLEH T REAREXNEE.
TINERZHE TI HHEEEK ticom EEMBERKR  IEREE T ERRUZBAKIAAR. TIRHMFEAERY FRERAHMT
ARERTI Y T ERFARFHITERNEREERERAERS.

TI T Ee 3 T BE4R Hh B9 A (T BT s R R K

EZF kit : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated


https://www.ti.com/zh-tw/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

