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3 ) [To OUTPUT XBAR

Digital L ¢Is
4 Filter R
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ML A 5 H 4] CLB THEEs B 77 Al , T EEs T 7E EPWMAA G RGP 5 TR in s ol 2. Jl s fi
TR O FR TS5 5 . /5, @i R EPWMAA R FEISATT 5088 = 0 H4E |, FSM A=k
EPWM1B KI5 5 -

ZHCAE44A - JUNE 2024 - REVISED AUGUST 2024 BB H] LLC FEHas 95 75t 5
FERRIR
English Document: SPRADJ1
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/lit/an/spradf4/spradf4.pdf
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAE44
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAE44A&partnum=
https://www.ti.com/lit/pdf/SPRADJ1

13 TEXAS
INSTRUMENTS

HHC LLC 1749 C2000 A& www.ti.com.cn

VCR feedback signal

EPWM1A-AQ
(High side gate)

Rising edge of EPWM1A-AQ to reset Counter
0, EPWM1A-AQ to decide the counter
direction for Counter 0

Counter 0 value

Counter 0 ZRO event

Falling edge of EPWM1A-AQ
EPWM1B-AQ

FSMO_SO0:
S0=(S0 & ~E0) | (~S0 & E1)

& 3-3. W12 PWM [f) CLB B4

W% 3-1 fos , AT LB ] CLB £ % & F #sfi i it 27 /72 CLB_OUT _EN ¥ FSM0_S0 H /) fic ¥ CLB1 44
Bt 5, R FSMO_SO0 K78 35 EPWM1B ) AQ #RHugi .

£ 31.CLBHfs 5L BEHS

CLB #iH CLB %t CLB1Destination CLB2Destination CLB3Destination CLB4Destination

0 OUTLUTO EPWM1A EPWM2A EPWM3A EPWM4A

1 OUTLUT1 EPWM1A_OE EPWM2A_OE EPWM3A_OE EPWM4A_OE
2 OUTLUT2 EPWM1B EPWM2B EPWM3B EPWM4B

3 OUTLUT3 EPWM1B_OE EPWM2B_OE EPWM3B_OE EPWM4B_OE
4 OUTLUT4 EPWM1A_AQ EPWM2A_AQ EPWM3A_AQ EPWM4A_AQ
5 OUTLUT5 EPWM1B_AQ EPWM2B_AQ EPWM3B_AQ EPWM4B_AQ
6 OUTLUT6 EPWM1A_DB EPWM2A_DB EPWM3A_DB EPWM4A_DB
7 OUTLUT7 EPWM1B_DB EPWM2B_DB EPWM3B_DB EPWM4B_DB

THER, 2R ETHNEIR A INE] EPWMAIB &M 55 , E 56l CLB ER) FSM i fe Al , 2R )m ] LAAE DB

BN A T BT AEIR -

AN |, BT EAE EPWMIB 1 R B A EPWMA BEEAE sl [R5 34, IX mliE K FSM_SO0 %t #% H %1 CLB #iH
(Hid 4) , AR5 EPWM X-BAR it B [F]25 77 2k 5230

3-4 JEoR 1 5E R CLB Bo &7 HEK

N TILE1_COUNTER_0

[TILE1_BOUNDARY|

- et

[xe0[s0 = (s04~¢0

TILE1_FSM_O

(~s08e1) 571

© TLE1_OUTLUT.4

2 out=i —

© TILE1_OUTLUT_S

ot =041
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1. Charge the bootstrap capacitor

A

2. Build up the Cr bias voltage

A

3. Slew up Vreg with close loop
control

A

4. Enable SR EPWN output;
Recover the slope compensating

& 4-1. KB hHRE

RS, HTEH e AR X a5 ) B 28 fi i, DRIUE 5 22 @A FET ROV 2 AR . It
TRk 2 HLIREN SR FIEIEE KR |, IR B AR S BRI .

BT 3.3 HETIA , M PWM (EPWM1B) & = fill PWM (EPWM1A) A%, RIEASRE Sl EPWMAB 1%
BHRNEHE. T AR EPWMIB ) E 28kt |, - EPWMAA {335 A{KHESFE , PWML 1 CLB 15 75—/
NRACFE 5243885 . & 3-4 fior , FIFHEA GPREG £ (%A 4 ) ) CLB i A\ EPWM1B £% FSMO_SO0 [
524 | DMEL® EPWMAA RS WM |, K GPREG {7 B A2 “0” #imT LUK EPWMIB W B N m . H T
AT DR RGBSR E X EPWMAB (1)@ (RIS, [EE7ERCE (1) DB A H A i ORI BT RE IR A EPWMA1A
PR .

FESE 4, T BRI R A A A B I B R RN B R —2F , UM T2#0F LLC T35, HHC =il 5k At ds
VCR ({ A2 5 . wJ I my A AN T 5% (14 2 A AR K T R i B L s o 0 PR Bk ek vl e e 5K PR M AR 3R A
J, TR HHC A2 8 A% 4 (1 5 3 2R S Fi A el o

RJE AR =2, R AR i S, JFIZHRRE B R OV SN 12V, 2 BEHE s R R B H r
BEEBIEN , BORhERRTE M. a0 R RN X R T %

FIGRE I F BTG . WEE , 250 SR PWM %t DLBE G 28 90 s fe vh R TR AMR SR B e, IR K
VIR R R AR YRR E MEAZ ] . R — 20, T LUEID R EPWM KI5 X I (812 880 21 5/ it BLAE R 218 Il
SR PWM fithi o tbAh , FEX 2, REFRMEUMEA IR EHR S EHKE .
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Vout
LLC Power Stage »

»
L

PWMH
PWML

Vci
VCR « Band Control:

» HHC(s) Vci= Vci.min + k1 * Yes
Vc_v;
< Td Td = Td.min; _/_
N
T T T Gv(s) Vref

fmin  fmax slope Duty Control:
— Vci = Vci.min; No
Td =Td.min - k2*
Ve_y;

& 4-2. % B30 A By Sk

AT LA B HHC #2) S0E T i MR 240, il 4-2 s

Pl | Vei

¥IZi i EPWM KI3EX RS A] , Td
MERIZE | slope

/NS | fmin

. EROKEAIAR | fmax

TERURBI R | LI I IR | LM 74 th B LS5 e N IR PR . P 4-2 o T 9 DX e T R A
VRS AT s IR AL B Ve v KT O i, SR ] Td 8% M, 36 ELESHIH Vi i
AFFIEHAR . 24 Ve_v /ANT 0B, Vel BENEME |, Td BN B FFFAARC. b | s bm i o Z4H
15 PWIM Jikish (S5 S ), 00T DA i8¢ B S KA X B T PR R S DL T e SRRV | SRR R BE X B )
KT, WK PWM it AT 1 RN S8R g .

TG AMERIRIG T B — ANE KM, ATTRESRIRS I L3 B I B R R . Vol IS BIRCKIRBIR |, Rh3
AN A AL T E B0 B R EE R F BRI

st CEGURBIIFIRRT | B NTF SR fnin £ 8FI 19K i TR | I AT F T30 S /A Hh e FE 9%
HEANBAR . TH , BASE M S TR, WA BRI RS . R SRS IR | /NIRRT
PR £ BT 5 I 1.

aprON -~
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TEHA BN Z JEMIER BT T, Seia g R 0], AT PR S 830 s & A st ai . 53058 30
ST ZAE , PWM FIE X B [AME AT AN e E (— AN EWE , —MOKIE ) , A T2H PWM fi .
Rt , 5K 4-2 thgE sl EAEE | 24 Ve vART 0 I, %07 Sl i B 8 X B 18] 8¢ B fi KR AT Bk o 25 LR 3
i, 4-3 Fiors.

Vout
LLC Power Stage >
Y A
< =
z g
Vci
VCR < Band Control:
> HHG(@) Vi= Vei.min + k1 * Yes
Vc_v;
< Td Td = Td.min;
Y
T T T Gv(s) 4—@4— Vref
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