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13 TEXAS
INSTRUMENTS
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7 XH TPS62933F [ it~ 5 LI E

71 AT AR POM H SR U R, IS FIPERE R | LF S (BT LB Pl 245
AR

BT 71 BT (CotCa) MM foross<Towl10 F—Fh B AE L B HH R IR IR, AT LURAESBF5 R

Kl e e B .

/ Get parameters needed N
» Operating parameters: Vin, Vo, lout, RL (Vout/lowt), fsw
» Targeted output ripple: Voo-ipple-target
7 J
/"PCM converter design with 2 stage filter I
(Components pre-selection \
Get L, Co and C3:
» Get L with inductor ripple current limitation: TPS62933F datasheet (16) B
» Calculate (Co+C>) to limit bandwidth fzea<feross<fsw/10: Equations (25-26) [
» Pre-select C, and C,
¢ Select inductor L, capacitors C, and C, Reselect Co a_nd Co,
if no appropriate L,
/" 2™ stage filter L selection I
Calculate based on both ripple and stability limitation \
» Calculate L, lower limit: Equation (7) in Part | SLVAFD4
» Calculate L, upper limit: Equation (24) )
. J
¢ Select inductor or bead L,
Hybrid sense network design \
Calculate based on stability limitation:
» Get feedback resistors Ry and R,: TPS62933F datasheet (1)
» Calculate Cg to limit bandwidth fz>f...ss: EqQuation (23) and appendix A /
. J

VComplete components selection

& 7-1. B E ZRIEFE R PCM HHIZE IHRAER
AT ARG, IS T &R Vin=24V. Vout=1.2V. fg,=500kHz H. lo=3A. H hr%H S0k g
(ELEYES V02-ripple-target N 1mV,

4 TPS62933F HiE R i /7 #2016 , /& K=0.345 4 Fik$e L=2.2uH ( K & S R ISt - AL/
lout mMAX ) -

8 Bh3&E AT TPS62933F (1) 77t 26 , i # B fioss=50kHz , AT LATFH] (Co+Cy) HI FER M 105.8uF , iX#H
T fow/10. 1X— 1 5 5 izt KT TPS62933F 1] fz.ea (9 10.6kHz ) 1Bl

TiScikE B Co=69uF (47uF+22uF) H Co=47uF. {# 7 fEz 26 i H 1S H ) fooss 45.6kHZ.
HFEE | 584> SLVAFD4 A 7 KitE Ly, FIR1E : L,=8.2nH.
{5 AN P 7 FE R 24 RAHE Ly EBRME : L,<109nH.

X B IRATEFEEA S AT R R B X PN PRAE - BLE18PS080SN1 |, H:AE 1MHz 5 15.3nH |, 58 MR ;
Pl BLM18SN220TN1 , HAE 1MHz 1y 103.4nH , #:iF FIE.

T RARMLS | e TPS62933F #idli & At /A R (1) ¥ Ri=5kQ H Ry=10k Q. @i~ A i T A
TR f25 > foross » RATATLARF)2Y Ly=15.3nH I, Xt T f,4=48.3kHz , C4=620pF ; 34 L,=103.4nH i , Xt T
fz4=47 4kHz , Cx=470pF.
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www.ti.com.cn RM TPS62933F 171k i1 7 B -5 292 42 i

7-2 B 7-4 JE/x T8 BLE18PS080SN1 A7 H YA v I SLEe il il s SR . 1B 7-3 I SUE IR ELE 1mVpp JE
BN, ek, B 7-4 Z4H M 0.75A ( 3A 1 25% ) 484 2.25A ( 3A ) 75% ) HJEEZE A 2.5A/us I K]
TSI, P BoR T R AP IRIR R B o

Tek Stop Tek Stop
2]
(b]
I v
.G)
¢ : B S points 3200y J1s:5ass ( : 1520 St points 40,04y _17:08:30
& 7-2. fiF] BLE18PS080SN1 I} 58— i s EQ. B 7-3. {#F] BLE18PS080SN1 i ) 58 — 2% %y HH HE IR &C
¥ ( 1MHz Bf L,=15.3nH ) ¥ ( 1MHz Bt L,=15.3nH )
Tek stop

fy“\/bw

@10
& 7-4. f§F§ BLE18PS080SN1 K I f #kEAEEE (0.75A/2.25A) ( 1MHz B} L,=15.3nH )

7-5 £ 7-7 R T A BLM18SN220TN1 47 IR 1T B SEEG AR S5 SR . 24 Ly EECKKT | SUKIR & &t —
R 1mVpp DAL, WK 7-6 R, B 7-7 2% T 0.75A ( 3A 1 25% ) A8k 2.25A ( 3A ¥ 75% ) H.
JE3RR N 2.5A/us I FI BB SR IE |, P EoR T RGN . FE4IE BE07E TI S5 %L A 5 J0sss
F 3.8V £ 30V Hir A« 3A. 1.2V {4 80k i S % & it 4k 3.

Tek Stop Tek Stop
&
b}
v v
{b]
( 2 )(2.00us 2.50GS/s 2 5 13 Oct 2023 ( 2 J[2.00us 2.50GS/s 2 5 13 Oct 2023
5M points _ 20.0uv__ J(16:32:49 SM points _ 40.0uv__ J[16:35:58

& 7-5. {1 BLM18SN220TN1 B} 25— &Mt Ll B 7-6. {5 BLM18SN220TN1 B [958 — 2 H R £(
¥ ( 1MHz i} L,=103.4nH ) ¥ ( 1MHz B L,=103.4nH )
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Tek Stop

EVHW h ;“M
mm
@10
@ 100mV A 200ps 2.50G5/s @ S 13 0ct 2023
@ 2004 & SM points _ 1.52 A J16:40:19

A 7-7. i BLM18SN220TN1 B () 51 # B 1488 (0.75A/2.25A) ( 1MHz B L,=103.4nH )

8 lfé\%

ANFHFMRE T R —gep s ootRE ST |, iR riaett. SCP AN B T SRR T JER

PRI =R RN B, ISR T IR SR I SRR H . fEERRE b ASCE ST T B R I R e

HLR AR S P 28 AR N . ARG, /MBS AT HES H T B 58 BB SR AR AR 51N AR SR

B, IR DR T R R T AR SO IR TR R . B S, BT SEIG R E VR AT T GALE

9 ZH R

1. FEINACES (TN, JELRDE L JFHTIE(E I PR PRAS KR NEJE A5 i 0] — 5| i577 © T J e HIIE e 7%

811 N Ft

1IN RS (T1) , B TPS62913 LA S A IE 5 [ [ £ 1 45 9 AFE7920 LA B Fift

ML (T1) , TPS6293x 2/ SOTE83 #4649 3.8V 7 30V, 2A/3A [a]6 [ [k ¥ H 4% Bia 3 .

MRS (T1) , ABGFE - RIEN 1T TPS62933F LHy i X i i1t

TEINAXES (TV) , BE L 1 PG [ 35 a5 i1 i1 5 0 o 2 e S 0 S F P

TEIMNACES (T1) , TPS62933 /B #M EEIE 27 1 I B ZCHT RS A HE AT -5 1871 — 45 | 77 » Qi #2545

FHFt

7. FEINACES (TI) , TPS62933 /B #M EEIE e 1 Ji B CHI B E HE AT -5 18 71 — 5 1 3550 2T aE 7 i 17 HE 28 7% oL
FHF

8. https://www.ridleyengineering.com/hardware/ap310-analyzer/ap300-application/loop-stability-
requirements.html

ook whN
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A Fitx
f#H Excel 5% Matlab 5 fz¢ KI5
WARAEH Excel , iHE LB LL T iS5

A B C D E
1 R 1 C2 L 2 Cff fzff
2 5.00E+03 4.70E-05 1.53E-08 6.2E-10
E A-1. 'fﬁﬁﬁ Excel ﬂ‘ﬁ fsz 53% 1
¥ A2-D2 {E S & 4 FE BN A1-D1 HIME.

R 1 - I Je 5000

A B C D :
1 R_1 C.2 L2 Cff fzff
2 |5.00E+03| 4.70E-05 1.53E-08 6.2E-10

@ A-2. 'ffﬁﬁ Excel ﬂ‘ﬁ fsz ﬁﬁ 2

£ B2 P AR BHEMA ‘=7, REEHIFRME LT AR

-(5.67e15*(sqrt(3)*sqrt(C_23*Cfir4*L_2A3*R_174*(4*Cff*2*R_142+27*C_2*L_2))-9*C_2/2*CffA2*L_2°2*R_142
)N(2/3)-1.3e16*C_2*CffA2*L_2*R_142)/
(1.49e16*C_2*Cff"L_2*R_1*(sqrt(3)*sqrt(C_2A3*Cffr4*L_273*R_1M*(4*CffA2*R_142+27*C_2*°L_2))-9*C_2°2*Cff
AL 202" R_1M2)N1/3))/2/3.14

ﬁ)ﬁfﬁﬁ‘ﬁ fofD ﬁé'ﬂ‘]ﬂ L\Jslﬁjﬁtﬁé Cff ﬂ%/fi fof>fcross°
A B C p | E

1 R_1 C2 L2 Cff fzff
2 5.00E+03 4.70E-05 1.53E-08 6.2E-10 48258.1

& A-3. {#fH Excel i 5 % 3
WA Matlab |, AT LA A DL ARKS AR 7=l

clc

clear
R1=5e3;
C2=47e-6;
L2=15.3e-9;
Ccff=620e-12;

fzff=-(5.67el5%(sqrt(3) *sqrt (C2A3*CFFA4*L2A3*R1A4* (4% CFFA2*R1A2+27%C2%L2)) -9*C2A2*
CFFA2*L2A2¥R1A2)A(2/3)-1.3e16%C2*CFFA2*L2¥R1A2) /
(1.49e16%C2*CFF*L2*R1* (sqrt(3) *sqrt (C2A3*CFFA4*L2A3*R1A4* (4% CFFA2*R1IA2+27%C2%L2)) -
9*C2A2*CFFA2*L2A2*R1A2)A(1/3))/2/3.14
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ERFRNRREH
THERHFREEEARNTEMELE (8FRER ) . RUTAR (8F2E)1) . MARHEMRTTEN, METE, R22EEMEMER ,
FRIEXAREETREEMATRERNER , SFETR T EH Y., EREARFENER SR FRIBEME =5 MR=RNHERIE
XEFRAEER T @B RITORETRAREA, SFBTREUTE2HRE : (1) HNENNARFESEN TIF R, (2) ®it. B
EHMREHNEA |, (3) BRENNABRZEMMEUAREAEMIERZS, FERE, KERHMER,
XLEFRRMELE  BFZTEH, TI BRENTRXLERRATHARETFEARN TI ~ROMA, FPENXERRHTHBEFHRER.
BEREAEMEM TI DIRFRNBEFAE=F DR, ENEFBRZREXERFNEATY TI REARERNDEARE, B/E, K
K, HENKES , T HEBEFAR.
THRENTRZ T HEERRR ticom LEMBARAZRT FREMHEMEAZTOHIR. T REXERRATLT RIUARMESNER
THEX TIFREARHERNERIIBRETFH.
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