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B 2-1. BRI &/ Vour T ISR LB
R, +R,
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] R 2
(1)
V.-V
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3)

Hr

* Vioutnom F2 H HLFEL 23 T B8 (4100 52 HO 5 1t s T
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. VoL /& PWM I P4t H

o Vet RHIEIZ % R

R4 77 REat 2 A 5 FE 3, R3 AT R4 (LR £l BT 75 1A BLARAE Bk &

4 A J5RE 5 AT T2 Al A AR AN B = 7 5 R3+R4 1

R, (VOH Vit )

A RE , PLEUINE) R3+R4 EH ik, Tifs

R,+R, =
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1 f oL
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\" -V
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out,min __ out,max out,min F
- PWM

out,max

\Y%

out,step =
I::CLK
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SR, Vour B K Vour ME VLTI DPWM S il IE L .

TER BRI A BB T, UCDOTxoox LA M8 1 S SR B3 Voue ZARFF KZ115 500ps 3047 — . i
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Hese e BT R (LSB) , X R FEL Vour 75 F AR LSS R BT W 47 930

T R PRI LB IEE |, Vour PRI/, PRI Vou 330, T £1 LSB (4 Lkl , XA wT b%sz
1. HR4E J7REC 7, AT LAREAR DPWM SR LLSEELZ — HAR. ILRE Vourstep ZEATTHESZAR , 2R J5 AH B 50T 5%
B, RIHHE DPWM B B0, Voustep W EMERBLE Y 1mV , 2R A #E DPWM ] LUl U5 R 8
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_ out,step FCLK
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(11)
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Suppl
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FB AVAVAY, oVc1(S)

(12)

HRAE 5 RE 12, ATDATIN 2 R1=R3 I, A Vg B Vyy BIAEIH B8 A0S SRR FIR 1 PHIAML 8 s B ] ] 2-5 $ 1t
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Open loop gain of the original power
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20 A __../\ frequency range
- A
© -40
R N\
© B V110 Vou
0 Vo When
100 i R3-10R1 \\\
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Vout (27':FPWM ) _
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2 1-G(2nF ) .

XT3 BAMEES , A5 R1IFERM R-C W%, ERXAELT , MU Z1 ## R1, W 4 2-6 1 5 14
I

Supply

I

I

I
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I

I

FB AN Vi (S)

&l 2-6. AR HEE (3 BAM2R ) NTER

Vout (anPWM ) ‘Zl (27IFPWM )‘ G (27[FPWM )
Vo (o) Ry 1-G(2aFpy,)

l[ a+'2 F1 C J
J4T pywm 'y
Zl(2nFPWM)=

R+Ry G
JemEpwm©a (14)

R, 3 R AMESR AT DU A2 13 SRR R 14,

B2, WM DPWM SR @ T IR BE RS AR (52X Mg ), WIAMESS SR AR E 0. 2 R3 AIBHM
KFR1(82Z1) K, 4. E&#M C1 ﬁjé\é)ﬁi‘nzﬁ%%ﬁﬁl*ﬁﬁﬁﬁ DLV B4 B DPWM #% F ) Voyt HUE
W FATF AR YR ( AEH T LDO ) MBI , 75 B2 B AR 2 52 i B YR IR 8% (Fsw) Fl44 &= DPWM
i (Fpowm) ERHTES . BT PWM FRAEER | Vor SOEBHENAMERZES | SR)G7E PWM R B HLEAT
K. NE Voo SURIE KT Ve Fsw , W EH i< IR SR,

REHFEAEY 715 HEAH.

F .. =|xkxF, £F

alias — SW —* PWM

k=1,2,3...
(15)

RIKESHIR (Fa) HIAES DN EEE X (< % Fsw) |, X RMEIR XK. Fa B @ R 16 it
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F
m = floor| —M
1::SW

F, = min (|[Fpy, -mxFq,

oyt - (m+1)x gy

(16)
P DPWM SR |, A2 Fa 4+ R AT REm 1E (V2 Fsw)o
1
Fowum = (m+EJxFSW,m =0,1,2...
(17)

2.4 X IR IER BT M

AL TR B SRR, #E DPWM 5L T FHPUIRE . R3 A1 C1 B30 5 R2 JFIk , &
2-7 FioR.

Vin Vout
’ Power Stage

J_U_L R1 UCD91xxx

VFB /\/\/\/ Margin MON

PWM
§ R2 —_—<cC1

EA
+ Vref

Controller

&l 2-7. IEWIBAT T RIS EE

P e il gt B R ZE OR 22 BB IS SEORAS |, M VFB A NMETSHE R AN ERBE. EXMIERT , &H
ME S BT R3-C1 7037, PRI L It R B P A% 328 VA R

SEPRIRZE UK B3 3G 2 0 AR IR, (HAS SOMAR N (Ia SR 85 18 2 A TS KT 1000 5 REAEAZ R AL Vot
FAERETIREDL . BT MG a5 R ARy 1, TR ZBOR SR 254579 100 , BRItk VFB ER RT3
20 Vout L1 1100, 8 R3=10 R1 , it R3 {/ME 5 B IONIREA R1 9 0.1%. Bt , R3-C1 7 S0 AL
38 bR BRI 2 MR ] DL RS AN
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2.5 X FLIREK R B R

FEFR R ZNIN , FB T kS H Rk T . C1 BIERVIAE. HRAHIN FB 15 i C1, DMEXT A
a7 C1 RIS 78 L FIAOR HRZ R I Voure BRI, 25 C1 AN | Vo @ TS HRIEMIEME. EHE3IH
WIS, TR RAE

bR b, SEERI Vou R 5T VFB B8, PUNRGUNS TRIFMAG RS IRZE. £ VFB RERETRRT |, Vou fif
FT/I%IVT‘JI/EP VFB R AR RHBOR 3 PP, IX BRI RS W ia , Ao i e BRI, SRR I o
RAFILI . BUR AL a i R g el s |, (NUpts%.

B HE BARHE ™A% R 2, T VFB W] AR IR 9N TR B 4

(18)
Hor
¢ trise 7\%%% ijj:ﬂﬂrj I‘lﬂ
WRRIE LR K , R3 i IE R EIRE
Iy, (OO)_ _ref C,
rise (19)
Al DL 2045 H R I (R AR AL R3 HLUAL ¢
-t
IR3(t)=IR3(oo)x[1-eR3xC1J
(20)
TERJA SR S5 R, C1 R G R R R
Vref _tﬁ
AV, =Ty (t e JXR, = —2xR X C, x| 1- e
rise (21)

ﬁ%xfﬁ 21 AT R HOR SRR A AU I pf T o SERR ARt o E  EEIRNAE /N K2 50mV , RS HUR R
HH2APIFBE A I PG A SRR IR NMES . R sk, BWZ/J\ C11H.

N TR AT RERCIN TR C1AH

1. i R3=R4 ( R3+R4 R&[HER , 15 2.1 Xt bbisT 7 itk ) -

2. BUMEERAREE , IR DUEECR M R3+R4 fH.

3. MK RIAH , DAMERT BAE AR R3+R4 fH.

4. FOVFAE Vour AL SEHLE = IS0

B BN Bl b T A ] A e
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UCD91xxx K44 & DPWM 545 L i3 4 %E 500us —AN LSB. WIS WIUA 54 LRk BAE SRS MEAZER K, AN

BomE AR A BB R RERT , 2 B Vou RIVEZLL.

BRI St el TR 22 RS . B E DPWM FIWE E M RS TS5 mE | XE5
UCD91xxx BHIH Vout 22N H PR & m /MK HL .

_ Vref _VOL
init —
V.. -V
OH oL
(22)
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3 WITRAE
FAD A TR 23 WHHAIER T . Ve £ RIFERIZ NS EHIE.
R, +R,
out,nom = ref X————
. R )
(23)

$2% i TR 24 HHEYIEHE DPWM S5 . Vou AT VoL /& DPWM 5 IR 4 H e i 7 A B H
JEH . HRE N Von = 3.2V H VoL = 0V,

_ Vref B VOL

init — W
oH ™ VoL (24)

B35 A 7R 25 Al R 26 KA DPWM 31 BIET . Vouyow M ERHIHHUE | TBAUNF
Vout,nom° Vout,high mEmmt s, EuaRT Vout,nom°

AR i e AT 1mA |, TR R1 AT R2 . 8% | SO BRI R A1 R2 (kMR
DPWM 5 JHI1 B

\Y \Y

I out,high ~ Y out,nom
DPWM R
‘ (25)
I _ Vout,nom ~ V¥ out,low
DPWM — R
1 (26)

Faw M TR 27 A T 28 SR R3 M R4 B, M AUEEEPIE B ME . SE bR U BEAR A ZTAE T 5
T EAHIIE.

R, (VOH Vit )

R.=R, =
’ ) 2 (Vout nom Vout low )
’ ’ (27)
R, (Vref - VOL)
R,=R, =
2 (Vout,high - Vout,nom ) (28)
58 T 29 THEAEGRAE RS Vou 2R IHTIE T , 5 DPWM B i i KAH -
F _ Vout,slepF CLK
PWM,max —
Vout,max ~ ¥ out,min
(29)

Vout!step %%ﬁ%iﬁ%‘;wﬁﬁﬂ%%*ﬁﬁ?ﬁi#m Vout ?Ezijjo iij(ﬂ‘] Voutwstep Ef%m%%%’ﬁ%ﬁ@ DPWM 5&%0 Vout,step
= 0.1% Vout nom /& F ML 4

Voutmin M Voutmax 73 4 9 & DPWM 4T 100% 775 HEAT 0% o 2% LU I it A s FEF . FU R Pl ad e 7 %
3 30 A1 7R 31 THE AR H .

12 %71 UCDITxXxx HIJR/F IR 515 G5 BB A5 1 [ 45 22 ] 77 1 ZHDAO029A - JANUARY 2026 - REVISED JULY 2026
TR

English Document: SDAA131
Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHDA029
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDA029A&partnum=
https://www.ti.com/lit/pdf/SDAA131

13 TEXAS

INSTRUMENTS
www.ti.com.cn Rt e
V.-V
Vout min = Vout nom +R1 X u
’ ’ R;+R,
(30)
V.-V
Vout max = Vout nom +I{1>< u
’ ' R;+R,
(31)
FoLk & UCD1xxx a2 1 P S I oA
1. % UCD91320 A1 UCD91160 #5 & 5| Jid il 80MHz.
6 R 32 AR E DPWM SR Fpywme Fow A2 HIEIIIT AR,
F, )
m = max | 1,round | ——rbmax
st
. 1
Fpyy = min FPWM,max’ m- 5 X Fgy
(32)
BTH A R 33 Kt HAEKIESHR Fa.
F
n = floor| —M
st
F, = min ([Fpyyy -0 X Fyy |, [Fpy - (n+1)x Fyy, |
(33)
82 M JiFE 34 kI AR IRAESNE Fa FRIJFHEE | B
1. PB4 IR 1) 20% .
2. TXAEM Fa 2 AP SR RN - 20dB/ -5 MifE »
0.2F
Gain ;. (27IFa ) =
) (34)
A EREEIIYVINS S e E I E
XA YT LDO farty | X fEf A 1.
W fHH R 35 RAGFM Vo UK E] Vout IS 5
. | Ry . R,
Gain y¢;  vou (27th1l ) = min R_3 ,Gain (27tFa )R_3
(33)
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( RT3 RUAMERS | X2 ATIERT )
V4 27'EF 4 an
Gain ¢, vou (271:Fa ) = min ‘ 1 ( a ) ,Gain (27‘[Fa )M
3 3
(36)
Hrp
o Z11E & 2-6 i fTE X
4CIF n°R.+1
Z, (2nF, )| =R, :
ACIF n’ (R, +R,) +1
(37)

NI, JrFEaC 35 AT T 3 A AME s .

10 - A TR 38 RIS TR B 28, DMK B DPWM J7 U5 5 S AT M Vou 08, RIPER 5
HE L Voutstepe P IRFIE 7 #iE DPWM (575N 50% FISIAIE L.

T

AV - =
2(VOH - VOL)

total — " out,step

Gain
(38)

BB A TR 39 KSR E DPWM J5 B IR EIFT T Vo SUMPT R B a8 .

G . _ Galn total
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