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iR E N true Z )5 , bR FIRG] . EARIRIEIR 2 )5 , 78 & W19 At 1] o 5% (1 i MOSFET. i ithR
IR SRR 32 o] IR B Al

HRERE S E AN, 2R R w A ] B R A I s . R A R e R PR A X, B IRT
SRAR I IR PR o AT AR QI IR PR ST R) , e s v e | ELAE T SR 8] B P 5 A1 = ) MOSFET . ISt 1] Bt
gER 2 G, FaIEARAENS o S s i ) R R 5.

7.3.10 T EFP

TPS543x AL E/-Y ( OVP ) Hilg | LAE M A SRS Wk 52 A a5 KPR B st /b L R 3 vf . OVP HL R B 4G — A

SRS | T i VSENSE 3] s & f1 112.5% x VREF [I{E. —H VSENSE 5| i & & T A8 , &
MOSFET ¥ g ombi| o</ . 24 VSENSE 5| I # s 2T RER , =0 MOSFET ¥ &= # 5 H .

7.3.11 #ClR

TPS543x A FI P4 & #A SC W7 i B8 77 1k 1 B ek A o B SR i ok A % IR BB ) e, ) L A 2 e b O S M v
MOSFET. 4451 [ AR T HOCWrBki s 14°C I, S 1E18 8 3 Bk 42| H BN )5

7.4 B IhREAE
7.41 RS BIEMHEZT

@il TPS543x 7E#EL 5.5V i NHLE FizgfT. 171 VIN UVLO B8 AN 5.3V, HiZas il fE{L%E UVLO HiJE
FIE N Figfr. M5 N BIEE T 52Fr UVLO HER | Z8 ATk, R EN B2 aiEsM Eh 2 KT
1.3V, W2 Vg # H UVLO BIMERS | TPS543x ¥ A NETIRES . JFREM , B8R Faki Ba). 751 %S
Ja BB, TPS543x a3 IT 64 P9 3 3Lk L R AN OV 26k ETH 2R HLR 241H .

7.4.2 S} ENA SRIR TIE1

{FRE 2 3 R BB A KN 1.3V 24 ENA 42K T 0.5V fe/ME IR BRE B KN, TPS543x 4b T-25 FLIR 25 3F 2% 1k 3
FFF%, BIRE VIN 75 T3 UVLO RS th R ik, SRR T I# A MR BT IR . 15 ENA R T+ 3 T 5
KIEBHBML , T Ve #5735 UVLO B , MIZ S B 80k A . T2, BB RS oIBE 2 3. 7603
WY BT | TPS543x 58 1FFF 4 Py 5 HL AN OV £ b T 38 HL IR
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8 SIS

#IE

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MNARFER

TPS543x &2k 3A [fEfatgs | BA —MNEMRA N MOSFET. 128 F F 44 5 v i BLIAL W 1 36 o A1
FIEREE , RS M RN 3A. RN AN EH THLE. DVD. LCD M5 FRRb. KIR
LED HY&E. REEMW . itz Ea8 A=Al 12V f1 24V AR R G0 5% S i BOSRR RS . IR N it
FEN TPS543x i FAE M T HE . SIS FE B 1 s AT SR R #s e vt sbah , DM WEBENCH /44 ik
SEREW T, AR IR, WEBENCH 34K H — Pk AR v F2 36 U5 1) 25 6 o A4 208 e

B GG RE , DA NS E. W NRTE TR T NE

o G NHEVEH

i H HRLE

B NSU L

iy S0 L

R A (E

T ARSI
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8.2 LRI

8.2.1 12V #H A\ F| 5.0V HH

K 8-1 Eor 7 # TPS5430 AW FEH K. TPS5430 1 LLLE 5V WIAr#FR4mH BUE T IRAL S 3A B BiR. AN
TIRIRIE M RNERE |, 23T ST AR EE ) PowerPAD™ (WAZIE B2 25 B[ LR AR o

U1
TPS5430DDA c2 L1
10.8-19.8V 7 0.01 uF 15 pH
VIN )— VIN 1 I — 5V

i 5| 4 BOOT I — VOouT

S : J

c1 2
10 uF " PH D1 *l c3 R
L 6 GND VSNS
PwPd = -
]
R2
— 3.24 kQ
Copyright © Texas Instruments Incorporated =
Bl 8-1. BRI EE , 12V HIAZE] 5.0V Hith
8.2.1.1 #i-ER
KRG BN S8 E NS
wit s ~HHE
LD NN 10.8V & 19.8V
L 5V
LIPNA® N 300mV
U S0k HUE 30mV
it AR AUE A 3A
ARSI 500kHz

M

FER—T AR, B E /N RS AR e e
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8.2.1.2 JEHZ 1/ L FE

PLRETHE FE T T TPS5430 ik 8o . AER o i B e 7 it fe .
8.2.1.2.1 {#ifF WEBENCH® T EE#I it =
At | TPS5430 24443111 WEBENCH® Power Designer f1l7 & #il &+ 77 %

1. ERFANFIANEE (ViN) ~ S EE (Vour ) A IR (lout ) Z3K.

2. AR R BARAZ AT I SRBE SR, InseR . RSP R,

3. KA SN (T HoAl AT AR T AT .

WEBENCH Power Designer ] $i {1t iz il] Ji2 21 & DL K 22 51 1 S AN d A oAt B 45 Bl 0k kS 5o
HEZHIENT , ATHAT DU R EAE -

IBATHASATE , W E BT DL M RE

BATHMEREDT L | T A FR AR R e

55 ) J 2R P AA R 2 L CAD #% S

FEN T 77 R PDF #4535 R k=

X WEBENCH T HEME4H(E 5 , 15717 www.ti.com/WEBENCH.
8.2.1.2.2 FFRHFE

TPS5430 [ SAMAAE N L E N 500kHz. ToiE I A .
8.2.1.2.3 MAHLAR

TPS5430 F M AL MRS | IF HARYE BRARRN A7 2R R A RS ZAEAS C1 IEUEN
10 wFo 772 i B AP R 8 XER Bl X7R ML . X TRLemi ], HEANE A N\ UM IR SORAUEE |, #tn]
DA B MBI AR A 2 . BIUE R A UK T i KL, AR S0 HL .

LA A\ S0 B R AT B I 5 A 2 A SRS

| % 0.25
AV = ey (IOUT MAX) * ESRMAX)

o} x f (MAX)
BULK swW (2)

Hob louraaxy B FUBHII | Fow RIFFHIE | Coy RN HZHH , ESRyax RHIA B 78 2103 H L
ETER AR RMS S tif. 7ERSRIIRI R | o LLB iR 3 5573 g -

. _ loutmax)

CIN — 2 (3)
EXMEOLT |, BIANSUE FBER N 156mV , RMS UK LUK A 1.5A B N HL 28 4 7 i 1) B K FELURR R VN K
i + AVIN2. ik N ER AR BUE HIE AN 25V, S A E KT 3A , IRt T Bk & . dE% EEW
ST, CEATARIE LT AR AN 15HEE I R He A0 P I ) e K0 B

AT RE TR — KA R WA |, JUH Y TPS5430 HEE A EAEM N BRIR 2 98~ LA R . A SR FMEIEA

HE (HEBUE (BN RES RO i KN AL ( EARELsR IS ), JFRBE G o AT IR, DU S0 e
A
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8.2.1.2.4 g B/ ui:

LN IR R RN o, B L1 FI C2. BT TPS5430 &2 N3 M e | R AT DA ST e PR 56 R (0 g o
2RISR AR .
8.2.1.2.4.1 BEHELEFE
B HURER  BME |, ERT R 4
VIN(MAX) ~ VOUT)
x F
SW "

_ Vourmax) * <

L -
MIN - ViNmax) % Kinp * lout

Kino Z2— 2R3 , RN SOEBRE S KM B . 7R e BES T 8Uk R a R |, REE B =1
oo EIEAE SO0 FL S R H SO R IR B, SUE B S T OC IR, SUEHIRME JUE T LB RSANE
SR E . 0T TPS5430 ikt , 0.2 2 0.3 [ Kinyp P AE RIAFICR . 4518 Uik H A 2R LA 18 A
I, AT DORAS RS H S0 FUE |, WAE T OC R UK I I T PR R 18 8 m , FF HAEANIE SIS AT 2 11 T DA R X6 85
IRt FL AL -

E TR B, A Knp = 0.2, HiHHEASH 5/ EEBME N 12.5uH. vt A BN — AN s b A
15uH,

X T IR AR T E , EE A T AUE RMS BIRAIATRL . RMS HUE S B A B 77 #2573 4 -

5 1 Vour % (VIN(MAX) - VOUT)
'LRms) = louTMAx) T 72 % VinAx) * Lout X Fsw X 08
(5)
T Ve A PRI 25 LA AT DAASEFH 7 F 2 6 SRAfE
- Vourt * (VIN(MAX) - VOUT)
'LPK) = oUTMAX) * T3 Vi an * Lout * Fw (6)

XF Uit , RMS HUZSS Y 3.003A |, WE(E RS By 3.31A. FTiERI /B 2SN Sumida CDRH104R-150
15 u H. ZHUERFAUE A BN 3.4A , FUE X iR A 3.6A , BFAT & IXEe R . 0 DU 40 e (H AR A e,
g | HkFZas R RO R e S . Y, 5 TPS5430 Fit &4 H ) HEME N 10 nH 2 100 u H.
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8.2.1.2.4.2 B HLFE

i Y P 2 ) S BT R R R EL AR R AUE (. S IR AUE (AN A RUR R ( ESR ) o ANHER IS ELUE LR AN
SOMRTAE . ESRAREE | OUE 5 HUR s S0 A I — S 1R 8 i tH S0 IR RO R /D o it P A8 ) S P (B
AEIL (AR LESCPRPR . N5 BT (K i 7 PR SE SO 5 i HE I 23 1 LC B AR Z (B (K &R
HI TR A M BT, PR A X R R FFAE 3kHz % 30kHz i [l 2 5], PR3k A 45 A 2 0% 1 A 7 T+
J, ATSEEUARREIBAT . Xt (B UM PR A R A AE 2590HZ & 24kHz 28], H MK T4t i
Aol ESR F il fERLFMT , AL IR E LC HMPFKIRAWT -

2

_ fie
CO~ 85Vgr

f
(")

i H IR A 0 P e i b R

_ 1
Cour = 3357 X Loyt % foo X Vour

8)

X RE I 18kHz A2 O 15 w H HURES | fth A RN 220 u Fo IEFERY A S RN ESR F
RET RS X . 5k ESR RA

1

ESR =
MAX ™ 27 x Cout X fco ©)

Bt A R RO ESR RIRGE 1A BETHS b HLUE % I S0 R o i i v A AL RS S LA 5 e
JEP AR ) ESR 3R . o i LA SR B R P A (K i R HLE ESR A& 757 A4 T 13252 (¥ HE S0 L I

ESRyax X Vour X (VIN(MAX) - VOUT)

Vpp (MAX) =
Nc X Vinmax) X Lout X Fsw (10)

H

*  AVpp N S I A B S0

* Ng AFEBHH A2

o fow AFFFRAIAEK .

AR R, N C3 kT A 220 u F M A 8. iHE A RMS S0 RN 143mA |, Tk ESR
N A0mQ. T L IX BB SR [ HL 25 2% & Sanyo Poscap 10TPB220M , H4i /N 10V , # Kk ESR Jy 40mQ , %iE
LU TN 3A. WA —ANEAME 0.1 n F /NP se Bk A 98 | (HRAFEEAR BT .

N B H AR /N ESR. N T 3RE RIFMAHMHE , 24 ESR 4T H/MEK , ESR & &AL & T
24kHz 1 54kHz 114 #5 A MR 55

JIT At R AR AR ATUE FEL St 0 UK T BT 5 B B R RN SO R ) — . IR SRR AT R AR B A
PR K RMS gu it i i A2t 11 25t

| ] Vour % (VIN(MAX) - VOUT)
= —x
COUTRMS) — /12~ | Vinmax) * Lout * Fsw % Ng
(11)
N q:‘

* N¢ NI tH A4 40
o fow NI RAIFE.

16 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TPS5430 TPS5431


https://www.ti.com.cn/product/cn/tps5430?qgpn=tps5430
https://www.ti.com.cn/product/cn/tps5431?qgpn=tps5431
https://www.ti.com.cn/cn/lit/pdf/ZHCSQS8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQS8J&partnum=TPS5430
https://www.ti.com.cn/product/cn/tps5430?qgpn=tps5430
https://www.ti.com.cn/product/cn/tps5431?qgpn=tps5431

13 TEXAS

INSTRUMENTS TPS5430, TPS5431
www.ti.com.cn ZHCSQS8J - JANUARY 2006 - REVISED JULY 2022

HAB RS RFM ] LS5 TPS5430 —ie i , B ARE T N H 7R .
8.2.1.2.5 HrH B R ¥ E &L

TPS5430 )4 H B i H 21 VSENSE 51 IR L 588 ( R1 AT R2 ) BEE . AR 12 tHE 4 Bk
N 5V ) R2 HELBHAY :

Ro — _ R1x1.221

VOUT - 1.221 (12)

XFAEAT TPS5430 1¢it , M R1{E 10kQ FF4f. R2 NN 3.24kQ.
8.2.1.2.6 BOOT B4 %

BOOT LA # M~ 0.01 uF.

8.2.1.2.7 WM _MKE

TPS5430 ¥ il A7t PH Al GND 2 [aff F — AN /MR R RIS AT . FTide A 0 2005 A2 82 P () i 0ot di K e
i« I RS AT PH SR SRR HIE |, B Vinax) + 0.5V IR IR AUR T loutomax) I0-F I 05 5 gk
BHEIM . ARBEEMACE |, ERERNE/N. EAEERZ , RS BN RE KT 50 FET
JEEE], R, R CHE S BT LR E R A AR . AN | R A TR AR T R T EO R k. Tk
it , #%# 7 Diodes, Inc. fJ—AN A LR N 40V, IE[AHLA 3A FLIERERE N 0.5V /) B340A.

8.2.1.2.8 B E

8.2.1.2.8.1 Z 1 B/EWRH]

H1T TPS543x HIA#BBLTF , X TAEM 45 € RN U, 0 S i v B PRAN TR R o o P I e i) PR32
87% iR A RS, tHE AT

Voutmax = 0-87 X ((VINMIN ~ lomax % 0-230) + VD) - (IOMAX X RL) ~—Vp (13)

Lo
VinmiN = /N L
lomax = 5K T E L
Vp = Fii R I ) HL R
Ry = % H F RG2S AR B H B
AR E N B E N FET (9 HBE A 5 R E .

N BRAZ B AT ik 200ns ()5 /N AT 45 G I A] B9 L0 PR . 45 8 N RS R 9 /N A7 A EEL VAR P AT AL s /N i LR T B A S
wr

\

Voutmin = 0-12 % ((VINMAX ~ lomin % 0-110) + VD) - (IOMIN X RL) ~Vp (14)

L

VINMAX = Egﬁj(if@)\ EEHE
lomin = SCUNE N

Vp = M AR IE ) L
Ry= it F RS R G LB

\|
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8.2.1.2.8.2 Py EE#MEp4E

AL b s BT A AT T ] TPS543x ARG . X BB UETHRE TR Le i, EAE AR /E ESR AR
Vi B R R AR . WRFEAF SRR A A S | AT BLAFIE & TPS543x W EfAME I A As . T2 16 4
YT P AR R A N B M2 X 2% PR A RO A I .

s s
(1 + 2n><Fz1) x (1 + 2n><F22)

H(s) =
s s s s
(2anpo) X (1 - 2n><Fp1) X (1 - 2n><Fp2) X (1 - 2n><Fp3)

(15)

Hr

* fp0=2165Hz , fz1 = 2170Hz , fz2 = 2590Hz
* fp1=24kHz , fp2 = 54kHz , fp3 = 440kHz
* fp3 IR AEAE I LN

FFIX 865 B 0L A B i Bdan e BB s . RO et 25 A R e s R, W DAHE S S A IR R R A
8.2.1.2.8.3 #iif &

PUR A B RIS RIS AT, A0l S A 0F (0 Dh R AEHL. W RS PR AR S SR DU 7R TAE
JUPASHAE X 28 24 5K

FEHFE : Pcon = loyrt 2 x Rds(on) x Vout/Vin

FFHRIRFE : Psw = Vy X loyt X 0.01

B HIEHRFE 1 Pq = Vyx0.01

B IFFE : Ptot = Pcon + Psw + Pq

L7 Ta => 15545 - Ty = Ta + Rth x Ptot

47 Tymax = 125°C => (5HREHIZIEZ * Tamax = Tumax — Rth x Ptot
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8.2.1.3 W/H 4
HReE (K 8-2 2K 8-8) &HTK 81 g HL M. T,

=25°C , BrAERHUH,

100 ‘ ‘ 0.3
V=108V ‘ 0.2
95 / V=12V
‘Z V=15V
Sy S 04
B3 Y YL TYY Yoy
® M e AT :
' 90 el - o o
g , V=198V B S
£ 1 g V=18V «
u 85 ,"f ]
£ .04
¥ 3
80 0.2
75 03
0 05 1 15 2 25 3 35 0 0.5 1 1.5 2 25
lo - Output Current - A lp - Output Current - A
Bl 8-2. ME 5K B L R & 8-3. Mt AW E 4 b B R R R
0.1
V,y =100 mV/Div (AC Coupled)
0.08
0.06 \
0.04 lo=3A lp=15A \ h ]
2
§ 0.02}——— L —_L‘__—
£ 0 —= e ERTT i PH=S VD™
2 | _de=""1 T rtmeeaaal X
& -0.02 "3\_ : ;
2 04— lo=0A o }
-0.06 J
-0.08 | A
-0.1 .
10.8 13.8 16.8 19.8 t -Time - 500 ns/Div
L ipetage & 8-5. S\ FUERSCHA PH 5 5 lo = 3A X%
B 8-4. A AN E S L ERMABERXR
Vour= 20 mV/Div (AC Coupled) V:ou'r =50 mV/Div (AC Coupled)
PH = 5 V/Div P %IOUT =1 A Div
| RN
. i g PN PR .
I :
‘WMM
t-Time = 500 ns/Div -~ Time = 200 ps/Div
&l 8-6. Hth B R SUBA PH 5 lo = 3BA IR & K 8-7. AR |, o 253t 0.75A F 2.25A
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=5 VIDiv

Vour =

2 VIDiv

t - Time = 2 ms/Div

& 8-8. BahEIE , Vin A Vour
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8.2.2 TPS5430 K%k N\ EETEH

K 8-9 {1l TPS5430 ) 4 A\ H He i Bl 1 2 FH P %

u1 C2 1pg L1
N 10-35V 7 I/I::54300DA 1 0.01 uF T 22 uH iy
|| Ty ™
5 ENA BOOT I AAAS VOUT)
=C¢1 L 2 8
TaruF T C4 =INC PH D1 | C3
470F  3lne 4 B340A 220 uF R1
_L 6|locnp  VSNS 10 kQ
— PwPd — —
9
) C3 = Sanyo POSCAP 10TP220M R2
3.24 kQ
Copyright © Texas Instruments Incorporated 1

8.2.2.1 &1/ ER

& 8-9. 10V - 35V i A\ 3| 5V %t B HLE%

ABRBHEHI LN S EAE AN S E . 1ZHBRIE BT T RO H R B AU R PR 28 OB

BIHSH A~ BIME
N HL S 5 10V % 35V
i LR 5V
HNBUK L 300mV
i SO HLE 30mV
i AL A 3A
TAESA 500kHz

8.2.2.2 i L FE

Bt R 58 8.2.1.2 i it B4 Hh B AR AL
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8.2.2.3 TPS5431 HI%H A B /EHH
K 8-10 7R T i TPS5431 &%\ B & 78 R ) b FH R iR

U1 c2 L1
VN 9-21V 7 I/I;’NS5431DDA 1 0.01 uF 18 uH 5V
) ' I .
l @_5 ENA BOOT I TR0 l vouT
T 5 R Dlon S Les
3 | 220 pF
L 6 gﬁn vsns |4 j[ 10 kO
PwPd L L
9
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8.2.2.3.1 it ER

C3 = Sanyo POSCAP 10TP220M

& 8-10.9V - 21V # A B 5V i i F L%

R2
3.24 kQ

BB RBETI LT S EAE AN S E . 1ZHEERIE BT T RO H A EE AU A PRI PR 28 SUBIR

S HME
i N HL S Y Vv E 21V
i R 5V
i NSUB L 300mvV
i SO B 30mV
i HH LA A 3A
T AR 500kHz

8.2.2.3.2 VA4 H T IR

B RS Y 8.2.1.2 TR 4 B I AR SR
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8.2.3 1 A P Bty HH B Up F 2R A8 B LIS
Bl 8-11 SR T — AN BT A P 6 rp 2 2 FH T N RNl LR 0 IR 2 1) S P PR o
U1
VIN 10-24 V TPS5430DDA c2 L1
0.01 puF 15 uH
VN SV BooTH—| 1~ r2 Y out
5 I ! : /
47 uF —|NC PH D1 = C3
_3] NG 4 MRBS340 100 pF
GND PwPd
= Lﬁ
’ NN
| :
c7 10 kQ
0.1 uF
| ca R2 |
150 pF 5.9 kQ
R3 i
549 O 500 p
Copyright © Texas Instruments Incorporated L

Bl 8-11. [k t DB FE A 45 FE B
8.2.3.1 #iH-ER
KRB RBER DL 2H8U0EARMANS . ZHEBIE T T — AN R IR R A S

i H ~BME
A N FL s 31 10V % 24V
firth LR 3.3V
LIPNZe LV 300mV
ity PR L 3A
TARSE 500kHz

8.2.3.2 [ EH R T FE

BOA AR S T 8.2.1.2 B i 45 BT AR AL, , (Rt IR i R A M P32 R A5 P IS A P 75 OIS T
HMETTF BT BR .
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8.2.3.2.1 i IE B u ik RE

TR 11, B/NUBME N 12 w Ho DI HESE 15 u H 1E.
05 P Pl e i L DR LA AR, I LC IR NN TkHz. di T SR DI 16 u H , XK i
/N AR PR A1

1

Co (MIN) > 5
(2 x 7000) x Lo

(16)

TSR 34 uFo X T, BORMRRE S A B . A~ 100 wF f A ST
C3. HAHERMIE , MR A & 0 S b AU ARG I ) AR TRk . FEASBI R, B th S BEE Y 3.3V, ADRFIL RN
B AR I

8.2.3.2.2 SMERAMEMLE

4P P A R AR A AN ) A PR R G e . W TR, AMERITHE N R3. C4. C6 I CT7.

AT RO IE |, T R IR ) LC IR
1

2n\ Lo xCg (EFF)

Flc =

(17)

FEARBIF, A ROERMH 5 4109Hz

B R1. R2. R3. C5. C6 1 C7 &ML BA ML S AP S, AT R AR sk &, DLE N
T R B . A E A BRI ARG

\Y
Fp1 = 500000 x E
LC (18)

Fz1

0.7 x FLC (19)

Fz2

25 x Fi ¢ (20)
Ba — MRS IR &, AMESSRE. BRI 20 B XK ANE S 22 i 2.5 (ENMEAEE . 753 dE i
T, XA RS BN mE K. AT 2.3 B 2.7 YERI N AIE. R1 AT R2 B 3.3V f B R e (A
X 12 HE ) . o Tk, R1T = 10kQ F1 R2 = 5.90KQ. 4 Fp1 = 401Hz. Fz1 = 2876Hz 1 Fz2 = 10.3kHz
i, A R 210 2R 22 fiJiFERR 23 #fiE R3. C6 A C7 [MH. -

1

C7 = o X Fp1 x (R1]| R2) 21)
R3 = L

~ 2n x Fz1 xC7 (22)
C6 = 1

T 2n x Fz2 xR1 (23)

SFFABE il S bR s , Bl C7 4 0.1 uF , R34 549Q , C6 y 1500pF. ¥l C4 DLHRE i G 48/ 45 itk
B TITEES AR E S C6 A X IFEL , NILAIXTT C6 , ‘B iZE /M. C4 Bi/hT C6 {HI 1/10. XfF
IR, 150pF UK R4 .

K TPS5430. TPS5431 B Ah ¥ B K Yol 83 A AN A ME S 245 8, 15 S [ 781 7 73/ ) 55 0 M HE B s 1
TPS5410/20/30/31 N FHR 5 o
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9 HLYRE N
TPS5430 it N7E 5.5V £ 36V [k N HR L EVE [ N ig1T. TPS5431 ¥it ATE 5.5V £ 23V 4 N HL I HL

FINIZAT . %M BN DR FFLE RN L Y A o SR AN BB YRS TPS543x Feit a1 IR P JLoe~) , JURR
MRS B AR AL, TREIC TR AR R A, % | E8(E Y 100uF FIHE R A .

10 A5 =
10.1 i JHIEES

HHIE ESR P55 3 BE R VIN B, LR AT M 1135 B 064 VIN 51T TPS543x fch 311
LRI RSRTITR . P10 7 A TS X DA 8 P 000 X B0 A ) VIN A2 | I 4 5% W b 338 R
JEVIN BIBRE . BRI B 5 ELAT XBR 51 XTR AN 4.7 u F R e 2.

IC IE N HITHE NA — MM X, A — N T4 3] PowerPAD HIAMFR X o IR FLARF I AN e X It 4 28 AT Ay
DA BT T o 3 AR N A L R LA AR B N A AR L fL . RKE GND 5B SE 2 4501 T 7 KX
B, Mifighe % PCB £l , Wl FHiR.

PH SRS 2= 50 iR Es . PR RE MR s . BT PHOEERIF R A, BIL USSR R & 52T PH 5]
JRCE , PCB AR HIAR th R FT REM 4k , DART IE L FERR & o PRI ARt N B A R FT RE SR AR AR AL
B, DU AT Re RN IR IR R T A . ZEARTY AR BOOT 5l &R BB AR , W RiR. [ER3IHALRSE
EIC , JRA e FEATLA L . Fros e TR B ATE T DR AR, (H AR E AT 2 ] e 2K

RN, £ VOUT ARl GND 2[RI g A o . S 22026 PH 51381, Lout. Cout A1 GND JE R
HERRATRE /N

LA L BE 2 T 2 X 2R i Bt L, R VOUT A2k % VSENSE 51, AZOf it E 24 B 2% PH &
UL E . T 1C BRI R A RST , A PT BE W 2 AT B A Ay T 7. 8, iR A B AE
Ay TOEL , WATBLE % HZ BT AT LR

IR AN 10-1 Py 5, A 51— R I fLIEBORAT L R ENA 5]
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10.2 A RaBl
PH  arcH
BOOT DIODE
CAPACITOR ._"_.
INPUT INPUT
-EE BYPASS BULK
BOOT PH CAPACITOR FILTER

OUTPUT

INDUCTOR — 1\l © O N 4 4 Vin

[N O O GND

]
]
]
o o
Sﬁ/?BS;SR VSENSE ENAﬁ O O O O
o4

VOUT: OUTPUT

g FILTER TOPSIDE GROUND AREA
@+ CAPACITOR

O VIA to Ground Plane

Route feedback
trace under output
filter capacitor or on Signa| VIA
other layer ”
& 10-1. &R
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11 BRI SCRS STRF

11.1 2348

1111 =2 mes 3

T KA S5 =07 P2 B SS A R HME S, ANRERI RS 27 5 BOIR 55 BRARAS ()38 FH A SR AN AT, ASRER Rt
277 S IR 45 B b S AR T P S e IR S — B A R BA AT .

1M112 FRXR

11.1.2.1 £/ WEBENCH® T A E#i#if 7E

Aiikab | 8 TPS5430 2344 3458 WEBENCH® Power Designer 1) & #4117 % .

1. ERANRIANEE (ViN) ~ S EE (Vour ) A% IR (lout ) Z3K.

2. fERMRAR IR ZE T CES L, WReR. RSP,

3. KRBT SRS (T HAh T AT B AR R T BT L.

WEBENCH Power Designer R4 it i il 7 B & DL K& 231 1 SE A Ao I B2 155 DL RS 5
EZHIGHT , AT BL TR #AE

o BITHAMGE , WEE BRI L E R

o IBATIVEEREMGE , TR HES IR IAERE

o B e i EUEE B AAT R 7 R BAH T CAD #% U S

o ITEREIT T E N PDF 4 3 5 R HILE

A% WEBENCH T E 345 S | &7 i www.ti.com/WEBENCH.

11.2 B EHrE &

BERNCOEFEA , 15 FHE t.com LRI iSO mith 274 5 BATIEM , RIATAER Sl i 5 58
B AXRELPHEMGER | WEEEM BT SO A BT e R,

11.3 XFHFRFE

TI E2E™ ZHrittse LRMMEESE TR, THZENTFEREHRE. BIEMAESAR Y. HRINER
Zra IR H EH SR e SR BT A AR T B Bl

RPN R BN TS IR 24t XN FEIAE TI FEARIE , FHFEA—E & TI A iESH
TIH) (EAZHRD -

11.4 Htr
PowerPAD™ and TI E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

FITA RAREI N % B I & I 7
11.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘Q \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

11.6 RiER
TI Rifi# ARARERIN IR 7RG 157 BRI 1] A1 S

12 Y. HEMTITEE R

TRITHEE P BRAATIEEE . X R R E A ok ol e . B A2, A ST IE KA
AT SRS o AN FR SR HE 2 B0 WA RS, A B 2 I AT
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PACKAGE OUTLINE

>

DDA0008J PowerPAD™ SOIC - 1.7 mm max height
PLASTIC SMALL OUTLINE
g
PIN 11D
AREA
2 ox[1.27]
1
Ei 2X | |
[3.81]
[J
1
4[] e

. - 5 T gx 051

CED R B

(% [0.10) [c|A® [60 |

NOTE 4

(/// |/\
\J\ //

/\L SEE DETAILA

0.25

\
/' JOJOTYP
Ej

o s
EXPOSED
THERMAL PAD
25 GAGE PLANE
— — (el
X/T L —J b o1s
0°-8 127 0.00
1] s oG
DETAILA
) g.g . TYPICAL

4221637/B  03/2016

PowerPAD is a trademark of Texas Instruments.

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MS-012, variation BA.

www.ti.com
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DDA0008J

EXAMPLE BOARD LAYOUT
PowerPAD ™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

(2.95) —=
NOTE 9

SOLDER MASK
(2.6) DEFINED PAD
SOLDER MASK
OPENING SEE DETAILS

SOLDER MASK—/ LMETAL

OPENING
NON SOLDER MASK
DEFINED

SOLDER MASK:
OPENING

DEFINED

SOLDER MASK DETAILS

[T ]
! + ?
; (3.1)
|_'_| SOLDER MASK
. (13) OPENING
‘_‘_‘ TYP 4.9)
i NOTE 9
1 1
s
METAL COVERED
BY SOLDER MASK
LAND PATTERN EXAMPLE
SCALE:10X
— 0.07 MAX [=— 0.07 MIN
r ALL AROUND ALL AROUND

\METAL UNDER

SOLDER MASK

SOLDER MASK

4221637/B  03/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

numbers SLMA002 (www.ti.com/lit/sima002) and SLMAQ004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.

www.ti.com
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EXAMPLE STENCIL DESIGN

DDA0008J

PowerPAD ™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

(2.6)
BASED ON
0.125 THICK
8X (1.55) T—_‘ STENCIL
|
1 \ ‘ \
PD oy L]
8X (0.6) ‘ ‘ | T
E;j SRR 3.1
SEW 77777777 ,,,7,7l7,7”ﬂ7, ~ BASEDON
| T 0.127 THICK
N i N E:j STENCIL
6X (1.27) l

METAL COVERED/

\
\
i
T
\
\
BY SOLDER MASK | S \

SOLDER PASTE EXAMPLE
EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA
SCALE:10X

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 291X 3.47

0.125 26X 3.1 (SHOWN)
0.150 237 X 2.83
0.175 220 X 2.62

=T

| SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

4221637/B  03/2016

NOTES: (continued)

10. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
11. Board assembly site may have different recommendations for stencil design.

www.ti.com
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
TPS5430DDA ACTIVE SO PowerPAD DDA 8 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 5430
TPS5430DDAG4 ACTIVE SO PowerPAD DDA 8 75 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 5430
TPS5430DDAR ACTIVE SO PowerPAD DDA 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 5430
TPS5430DDARG4 ACTIVE SO PowerPAD DDA 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 5430
TPS5431DDA ACTIVE SO PowerPAD DDA 8 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 5431
TPS5431DDAG4 ACTIVE SO PowerPAD DDA 8 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 5431
TPS5431DDAR ACTIVE SO PowerPAD DDA 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 5431
TPS5431DDARG4 ACTIVE SO PowerPAD DDA 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 5431

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If aline is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.
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® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF TPS5430 :
o Automotive : TPS5430-Q1

¢ Enhanced Product : TPS5430-EP

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

e Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

*
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TPS5430DDA DDA HSOIC 8 75 506.6 8 3940 4.32
TPS5430DDAG4 DDA HSOIC 8 75 506.6 8 3940 4.32
TPS5431DDA DDA HSOIC 8 75 506.6 8 3940 4.32
TPS5431DDAG4 DDA HSOIC 8 75 506.6 8 3940 4.32
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