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8 51
Roua 25 IREE I (SE ] AL ) @) 75 °C/W
Roua LB (JESD 51-7)0) 106 °CIW
R0 yc(top) SEE AT (TS ) FABH 54 °C/W
Rous 45 28 HL R AR FABE 55 °C/W
byt SEETHRHES S 15 °CIW
LN 452 R IE S 4L 56 °CIW
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()  BERPEA Ry g (EOUHT L AR A ELE , AR Tt F . XEAE ARG JESD 51-7 15/ , It 4 J& JEDEC # b3 17 T
PR o XA I AR IR PRI MRS . Bl , EVM Reya = 75°C/W. G XWIHE R |, 165 W R a2 b 2 355 -
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BN \ TR | BAME  amE  BkE| B

EYRFLE (VIN 38 )
laeviny VIN F &SI 7%, Vsense = 2V, PH 5| BT % 2 44 mA
Isp(viny VIN SRR i KW , ENA =0V 15 50 pA
uvLO
VINyvLoR) VIN UVLO b7} Vyin BT 5.3 5.5 \%
VINyvLoH) VIN UVLO iR 0.35 \%
B R
Veg FB HJE T,=25°C 1.202 1.221 1.239 \%
Veg FB M & T,=-40°C % 125°C 1.196 1.221 1.245 \%
W
faw TFRATH 400 500 600| kHz
ton(min) /)y ON ik v 7 150 200 ns
Dmax o UNCzA fsw = 500kHz 85% 89%
{58 ( ENA 5/ )
VENR) ENA 15 - T fE 1.3 \%
VENGF) ENA HLFE R B4 B 0.5 \%
VENH) ENA Hi R IR 325 mvV
tss 1 B A ZE ) (O & 100% ) 6.6 8 10 ms
RS
Ihs(oc) o I VA PR AL PR AL 3 4 5 A

A 2 Wi W ) 13 16 20 ms
it MOSFET
RpsonHs) =l MOSFET S f fH ViN =12V, Vgoor.sw = 4.5V 100 230 mQ
Rbson(Hs) il MOSFET ‘i BB Vin =5.5V, Vgootsw = 4.0V 125 mQ
HRIT
Tysp) e ) BRI 135 162 °C
TyHys) ki () 14 °C

(1) ZEARSERBE. gt R e . REL .
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6.1 MR

TPS5420 /& —#k 36V, 2A R Eds , A —MEMRAEM N /5@ MOSFET., X UL Fimid ik s isse Bl 718
EF A ] | DLSCE LR R SR LR R R AR N o PN SRR FRAR T et 8B 28 IRk b T AR o E .

&l 110m Q mfll MOSFET SCfpm R ilive it , w LA gk it 2A HIE8ijii. M BOOT 4% PH 51K
H 25 A 38 N B = ) MOSFET $2 (MK UK 5 i B HLHe . TPS5420 i 52 fil H 25 F 70 B B ol A o 1 4

EHo

TPS5420 (RIS Zh L 5.3V ( HUBE ) o ENA 31 BIATH T-25H TPS5420 |, #4 ikl i FE1L % 18pA.
2 ENA 5l BIEZR , N 1.5MQ R BHSS SRz T . G706 25 A ENA 5] jiiEh . TPS5420 w52
SR B ELE | R AT E S S TR R e e T, DAY YRR ER R AR A R R

B/ R N BB 1.221V s FEdE . B R AR (OVP) Hris g filif H i IS B A i /Mb . 305 OVP Ebi 2%
B, REEM MOSFET |, JREH LR , HE it B RS HEM E HER 112.5%.

PN P32 e L At O PR ) B s ) MOSFET rh AR FE i . X T IS it ks 0, TPS5420 i itk N Wy 8455
AL PR AR BT LRSS A
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6.2 ThRETHEE
VIN
I 33v
: M VREF «— SFDN Boot
00
UVLO 1.224 ¥ Bandgap Slow Start Regulator [f~ BOOT
: — HICCUP
ENA ENABLE [ SHDN SH'IENT
I Z1
| Thermal + =
" SHDN Error
I Protection ¢ SHDN X\ Amplifier 22
I Ramp 474
NC l;l VIN =—> Generator | Feed Forward
| Gain =25
NC toC
PWM HICCUP
I SHDN Comparator
GND, I
‘L_D_l SHADN —»{ Oscillator %V,%réléggg '
I SHDN
Gate Drive
I VSENSE + OovVvP Control :]\ ow
| 1125% vrer—|- * Gate '
I Driver
| SHDN
I_______________________[]________
BOOT
1l

VSENSE

AN
VWi

6.3 HrPE Ui E
6.3.1 IRGHHE

P E HIZAT IR 2 PWM JF S04 15 B 500kHz. X T AH R R % Hh SO #EK |, 500kHz JF 9% 45145 ] S I
(1 L FEL G, AT TS /D 1 i Y PR

6.3.2 HJEXENWE

P i 7 2R 00 3 6o L A YR R M A R R i LR AT R T AR RS B SR HEAS . TR AR PR DA S (R T B R O
THBEEONEE T 1.221V Kifit .

6.3.3 155 (ENA ) FIH 25185 5)

Fa ka0 ENA SBT3 At ST Sz Hl hae .

‘NV

m’— VOuT

Ayl
J1

ENA 5 g 5 B S, st T iRists , e

JREITIGERTE . R ENA SIS B RE R LT |, R SF LT R H R R s 2 6. 5% 5] ikt sl
FEUEMTKT 0.5V [ I 28 RS T 8 s R i 2. AR RS |, TPS5420 M it oy 18 nA.
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ENA 31 BLE & 975 1.5MQ LRt et , AT VR K ENA BIIIE . WnSsoi 7 ) ENA 3180,
PR T B S T B0 2 AL 23 A B AR T 0.5V LA T 1.3V R IR A BN | T 5
2 B SEBR 000D ORI HL00E , I 4 D15 5 B S A OV S MERY T AL 1 R
ST 8ms.

6.3.4 X/EHIE (UVLO)

TPS5420 i — AN RIESUE K , FT7E VIN (i ANHIE ) KT UVLO JEah R RER |, 23R RF2E IR .
E R E AR R RIS ARG, WERIB S S | BLAE VIN &1 UVLO JE3h B H % . &%) UVLO F3)
HEHEEZ G , WS BMN IR RS, S RshIFih. S RFF LAE , HE VIN BF2KT UVLO Z 1L BME Bk .
UVLO b as A i i IR ¥ A 330mV

6.3.5 /1 /k 5 # (BOOT )

7E BOOT 5| J{IA PH 512 738 — 0.01 1 F i ESR P&l zsge. ILHZA R NN MOSFET 42 4EMAK% K5, Hy
JEo BT X7R 50 X5R SR M HA FETEA RS MR E , Rkl A .
6.3.6 %/ /<t (VSENSE)

T T A0 FELRE 23 s 25 IR 28 P oo a5 LS SRR [R] VSENSE 5 SR 32 B e R 38 0% H FLUE . 7EAR T RS IS AT
VSENSE 5 [l i 5 i 2545 T i IR Bk vfE 1.221V,

6.3.7 A EE#ME

TPS5420 St N 2 LA AL Fa R 82 5511, HHT TPS5420 1 i A ki) |, RIS B it 7 3 ML m
2, DURGLE 2 YR R ARG B, T SeBl R AF AR e . B2 VAN B | TS 0 N 8o v 5 A s #h 2
2%,

6.3.8 HIEFIH

AERNFBE AR, P9 EE AT R 23R B 1E € BRI D AR 65 . KRR 1 RS E MR A AN et 1 RS
M o R A 0 AR PR S S5 i N R T B SSRGS o 85 60 D0 20 08 2 7 il A 2 A PR FRAEE D

Feed Forward Gain = R¢
aMPpk-pk (1)

TPS5420 ()47 i 245 M 25.
6.3.9 @k HH (PWM ) #27]

T I 2% 5% FH [ 5 AT R ik 58 R ) ( PWM ) 2 6 J7v . B 2, 8 I A 25 AR 25 JROK 2% AN B2 X 4% 0K S 1 EE
( VSENSE 5| & ) S1E € R FEAEHET Lh e, DUERGR Z IR . AR5, #id PWM HL B 885 i% 2 o s 5 A%
HE AT LO A . B I iR 7 5, 1R 22 L R P AL e o kb e B, B 2tk e JE , PWM it 5 210 M A% 3K 20 H
%, DL s MOSFET ) S@ it .

6.3.10 L R#/

RS 00 MOSFET (199 V5 H i Sk SE I A BR 1) o SR i K Je V0B i, 1 5 2 s 3 YA 8 A R 1) £ e IS PSP R 4T L 32
1 SRR 5 B TR R T IR R PR R, R PR AR B E N true ( B ) o EEANEWITFIGN BRTIEERETE N, &
Gk AN IR AR N |, DLBE AT S e A T

— HI IR RS E N true () , St RIS RIRE . EAEIEEIRZ S | il MOSFET 78 8 1 i 98 43 ) i) py 5%
P o 3k 9 PR il R A3 ) 3 L I PR A1

A I E S e S T B AR R A R ) R PR R B AT T e s R AR R A . A AR R e R R A 2, R
SR G PR . A QA A PR 39 TR) , R R R MERE R | HLm I MOSFET 7EWr 4RI 1] N 5 4] o WL (] B 45
W25, Rk as /e85 sl B ik i) T~ EH a3,
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6.3.11 L /&R

TPS5420 A il JEARH ( OVP ) HLiEE |, DI M Far H i Stk 245 Uk &2 s o K PR 2 /b f R it b . OVP LR 36— A
R R | T VSENSE 3] s & f1 112.5% x VREF f{E. —H VSENSE 5| B & & T WAE , &
MOSFET ¥ # sl ¢ (. 7 VSENSE 5] i H B 2K T BRER , =0 MOSFET 44 555 H .

6.3.12 #iEhr
TPS5420 ffi FH AT RS |, AR &5 A oe kAR o, D) A IR S vE &4 ith H &) MOSFET ¢
Mo MR BT HOCiBkim & 14°C i), S SES B sh B s N BshEE .

6.4 FRAFTIREAE

6.4.1 BRI

Tl @1 TPS5420 7T 5.5V WAL T T/E. #A VIN UVLO BIE N 5.3V , ZafF a1k % UVLO H &
FI NHLE Figtr. M H R T S2hr UVLO HERE | Z83E AT 55, Wi ENA B LA X B & K
T 1.3V, W Vg B UVLO BIERT | TPS5420 KANIHARAE . BV , BI8E30FIIkEZ H3h. N
2 JE B |, TPS5420 FFUf P i LR M OV Zi it b T+ 5 o 44 1H .

6.4.2 ENA ##/

188 2 U F R B K 1.3V 24 ENA FREHIKT 0.5V /M ik BI{E fa I, TPS5420 kb F4% R A IR 48 113
FIF9, RME VIN @& T34 UVLO IRMER 2t XMURA T | A EAA P . R ENA TS T &
KIBIRAE , T Vviny T3 UVLO BRME , WSRO AR BV, HIgEahrslkE B al. f£NE
2R BIIE , TPS5420 JHUaHs P B EEAE Fi S M OV 2k B & Hf 4K
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7 ML FSEHE

&iE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

7.1 MAER

TPS5420 £ — # LA 4 AR B MOSFET g 2A [ HERAIE 58 . 1 58 P34 FI) T 0 0 2000 o I g A B
BRI | SRR AT A 2A. BN TS BRI TG, BTh% LED HuIEAIH Al 5 45 5 3
SRS B SO KT 52 . R R B By TPS5420 Al HTeIHE . SLiEARIE B T 1 MUT SR R 22
it SEAb , 0T DL WEBENCH i i v Rk £ 072U % 4P 4 FRSE e Wit . IR, WEBENCH i
B 80 7 2R 25 5 P R 8 S R 37 1 55 B T SR P

7.2 RN
7.2.1 Jf B
K 7-1 oR 7 A TPS5420 S LS. TPS5420 TEARFRA H HUE A BV I AT 4wk 2A 1t i
U1 2 1
10V-35V , TPS5420D oot uF TP5 33 uH
VIN VIN 10 1 — 5V
ena)—Slena BT I " vouT)
=—C1 ] 2INne PH |8 ¢
47uF | 47yF 3| ne DR40A b R1
n 4 B S 10k
_L f GND VSNS _‘ (See Note A)
R2
3.24 kQ
A. C3=% AVX TPSD107M010R0080
B 7-1. RFIFERE , 10V — 35V = 5V
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7.2.1.1 #HER
ARE R UL SEE N ANSEL

wit 25 FE
N HL S TS 10V % 36V
it HUE 5V
NG BT 300mVv
it 80 L 30mV
i H FEUR A E 2A
TARHIR 500kHz

(1) VEAMIMZIR | %% E RN ST AR e & .

7.2.1.2 FHERTHERE

DL & R T T8 TPS5420 k¥ uF{H . trl LA Designer Software 58 4z #B it 2B i,
Designer Software X —FrE A G T FE I U5 M 28 & 0B e« ASH 43 T B ie 1wt 2
BB RE |, LA LN SEL BT AR T RN

NG ERE e i

i H HRLE

PN N

i H SO L

i H LR AT S A

TAESZH

7.2.1.2.1 FF5HiE
TPS5420 W H IR N E A 500kHz. ToikiiFEH IR .
7.2.1.2.2 A\ HFHE

TPS5420 FFE— AN EREAES , FFHREEANHTE - N RKEEMABERS. EHEAEROENEAN
10uF, FEEMAMMEER X5R ot X7R HAER . A THENA |, REANE N 8 B Soygue | sl
DU BMER R A 2. Bl BELAR TR KKMAEE , Bt i ERAEA 4.7 uF B5H
C1 M1 C4 , LAl FHE/NK) 1812 e R~ IR R 50V 4i5E B T .

L NSO T DL Ty X 2 A

loutmax) X 0.25
AV = * (IOUT(MAX) X ESRMAX)
Cauik * fsw (2)

HA loutmax) " RKAE AL | fow AITRIF | C M AR EME , ESRvax 2HIA R & 15O B .
BribZAh T B AR K RMS SO R ARIMAIREOLT , ATRLE 2 3 Al 54 e

L louT(MAX)

CIN 2 (3)
i F | FEA N ASOEEIEN 118mV , RMS 40 BN 1.0A. i NHEE SR AHEN VIN &KE +
AVIN/2. i N\ 2558 s 588 450 L BN 50V, 78 500kHz I SN SU i A 8N 3A , 124t T 2B & .
FH T4\ R I8 1 H BE BTN 547 Je AR S R 25 AR 08, SE Bl & 10 Far N S0 R R RE K T SRAE
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/J\JD
FEATAT R 150 T #RANT it vl s M0 L 1 e K 1

UEAh , PIRERE SRR R A, JUHOE Y TPS5420 LK AL B AEMA BURIRY) 2 ST Yu NI . LR A4R
EIFAEE | (HHPUE EAL AR R KA S (IR RIE ), JF A A0 2B AT D , LARER A\ S0
LR AT BLE 32

7.2.1.2.3 BH B IO

BN SRR AR BN TR L B L1 AD C2. BT TPS5420 A& N ERAME s |, DRI mT RASZRFA FR Y BB pd ot vk
ZRICF R ARG .
7.2.1.2.3.1 HEHLT

T LA RO RN, W R 4

Vourt X(VIN(MAX) - VOUT)

I-MIN -

ViN(max) X Kinp X lout X Fgy x 0.8 )

Kinp A F 8, F7% b B B0 ST S A 02 L o (T FL R B o (B LA |, 7 3208 = 4
o5 ¢ AT S0 R S R SO TR | SO SRR TSR, SO R A Y T P B A
SEHO R B T TPS6420 MBI , 0.2 % 0.3 1 Kinp ol BLP2 BLUAF I, 411538 24 04 H 7 B4 4 0
B, T BLSRA R SO R TF P A G T PR A, 9 EL7E RV 17 2 B T LA MU 6 91
B

BB R BIR Kinp = 0.2 , Ai/MRUBE 9 27 i H. B eh TP 2 33 1 H.

T IR R S, BRE B AR AR N AUE RMS AN . RMS RUEES AT LLE T #2506
hE

5 ’ Vour * (VIN(MAX) - VOUT)
lL(RMS) - lOUT(MAX) + 12 x VlN(MAX) X LOUT X FSW x 0.8
(5)
T WS PR L R P DA 7 R 6 R e
Vour X (VIN(MAX) - VOUT)
ILpky = loutuax) *
(P MAX) 16 x Vinmax) X LouT X Fsw ©)

HHFABH , RMS HUEZS A 2.002A | IE{E HERZS BN 2.16A. ATk HEE N Coilcraft MSS1260-333 74,
FRFREERES N 33 u H. ZHEEAFE AR N 2.2A , HiE RMS HFA 2.7A , il 21X TR, 5 TPS5420 it
A8 F B H R T Y 10w H 2 100 n H.

7.2.1.2.3.2 HE B0

o Y PR 2 1) VT DA B LU L S UE A SO R ATUE (AN S R BB ( ESR ) o AN ELU LB AN
SO AMAUE . ESRAREE | OV 5 HLK AR S0 AL I — S R e i S0 i I IO R/ o i H P 7R 45 1 S BB
AEE, HESAAAE SBR[ 25 R T B BT 5 P R S IR AR 1) LC B AR Z IR R 2R
BT R A M BT, BUCK A YRR RFAE 3kHz %5 30kHz Sl 2 ], [RIAIX AN R 3t [ A A2 % FR) A 6
THE , ATSEELRGSEIEAT o FEIZBCTHR BT , TIPS SO AE 2590Hz 2 24kHz 2 [8] , Jf HAR Tt i A 4 1
ESR F il fEXEEHRKAMT , MRS LC BMBIFRIR AT
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2
fle

f - =
€O 85Voyr @)

L A H e 2 i 75 1) B L LA AR

_ 1
Cout = 3357 Lout * fco X Vout

(®)
X 18KHZ 2 SR 33 1w H S | it 2 B 00T B 100w P IASUAHE A BK | DL ESR
T RTINS XM . K ESR Y ¢

1

ESR =
MAX ™ 27 x Cout X fco ©)

B th LA R B OK ESR B IRGE T ATAGRBETHS b i€ (0 S0 o it Ui R T A FL A S HL 5 e DB U
#1 ESR 3R . R A SR EE R P A K OUE ESR 2 157 AR AT 1 32 1) it S0 L s

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

Ng x Vinmax) X Lout X Fsw x 08 (10)

Horr s

A Vpp 7 FT 5 1V W AR 0 H B0
N ot Bk H A R I B
Fsw NI IAER.

B2 et L R 2R /N ESR. N T 3RS RIFIAIAIAGE | 24 ESR Ab-Fi/MERS |, I ESR NZE |, e
BT 24kHz F 54kHz (1N ZEAME R 15 .

JIT At R A A A ATUE HE St UK BT A B B R RN SO R ) — 2 IR AR AR T R AR i R
#P IR RMS gup it it AR - st 11

1 Vour X(Vinwax) - Vour)
lcoutrRMs) = T X

Vinmax) X Lout - Fsw x 0.8 x N¢

(11)
Hr

Nc AFEB S H AR AR .

Few NFFREIE,

AR RGNy C3 kT A 100 n F i s ss. iHEHK RMS Sk AN 143mA | B Ak ESR
Sy 88mQ. il X e SR 1 L 22 28 AVX TPSD107M010R0080 , HAE &K 10V , 5k ESR  80mQ , %

SESCH BN 1.369A. ZHIA A A 10 774 26mV I E 4 20 . W] BUE R — AN EAM K N Y
0.1 uF M5 AR | HABIH RO T IZH AR

FoAt A SRR LS TPS5420 —#efi ], FAAE R T R FI 5 oK

Copyright © 2026 Texas Instruments Incorporated TR 15 15

Product Folder Links: TPS5420
English Data Sheet: SLVS642


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps5420?qgpn=tps5420
https://www.ti.com.cn/cn/lit/pdf/ZHCSQS5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQS5G&partnum=TPS5420
https://www.ti.com.cn/product/cn/tps5420?qgpn=tps5420
https://www.ti.com/lit/pdf/SLVS642

13 TEXAS

TPS5420 INSTRUMENTS
ZHCSQS5G - APRIL 2006 - REVISED APRIL 2026 www.ti.com.cn
7.2.1.2.4 BHBERES

TPS5420 ()4 H e s i@ W 21 VSENSE 51 I P B 28 ( R1 AT R2 ) #EAT 8 E . 7 FEC 12 5% H
B R A 5V B R2 HLFEAE -

Ro _ _ R1x1.221

VOUT - 1.221 (12)

X FAEA] TPS5420 it , R1 (M 10kQ Hih. 2R)5 R2 2y 3.24kQ.
7.21.2.5 5| ZHEE#H

JA B AR AN 0.01 1 F.

7.2.1.2.6 25

TPS5420 ¥ il N7 PH Al GND 2 [A)fd Fl — AN MR W iz 47 . P AR A 2035 2 2 P ) 4 0ot o K o
i AR ST PH 5B E |, B VINMAX + 0.5V, WEAH B 741k T IOUTMAX i i {f [a] By
A —Y . NIREE R, IER KD EAFERRE , P i S e ) KT s
FET SR ; Kt , ZHE S 8T DR A AR R . IhAh | W B BTk 834 /2 T RE W TN B Th R4 k6 . X T Ik %
11, #%#E T Diodes, Inc. f—AN A LB N 40V, 1E [ HL A 3A HIEHEA 0.5V ) B340A.

7.2.1.2.7 FHEEH
7.21.2.7.1 4 BIERE

T TPS5420 KA HFE N R &1, X TAEM A e RN EIE |, & %H BE EIRARIR . 4 s % g AR IR
TG 87% HIFRH] , tHHE AT -

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

Horr s

Vinmin = 5NN B

lomax = K L HLU

Vp = PRI R IR LR

Ry= f H a2 o 1K LB

B SABE BB FET B0 e BE A B K AE

FBRZ R AT Sk 200ns {5 /N il 5 S E ] 295 . 45 5 i N LS R e /0 47 28 LS ) AR e /N i HE R R TR R
wmr

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

Hrpr:

Vinmax = KA L
lomin = BN BRI

Vp = M AR IE Lk
RL= %t FLER AR I R P
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B sUBGE W ) FET [ 38 FoBHOABRAREL | JF25 R TARAR ¥oE Rl SR I DAL . BAT 4iiks B AR A AR 25 18 AT
R TARRI i, DA OR IEH TAF.

7.2.1.2.7.2 PEEAMERTZE

o] i b KB A AT T TPS5420 A pl il . X £ i T A B , JF 8RR ESR 16
VO R Y A . WUORTE EA R A A S, AT LU FEE & TPS5420 WARAMERT AR . T 156 4
H T DA R R A L TR X 2% AR B R A I

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

s s s s
(2anp0) X (1 - 27r><Fp1> X (1 - 2n><Fp2> X (1 - 2n><Fp3> (15)

Horp

Fp0 = 2165Hz , Fz1 = 2170Hz , Fz2 = 2590Hz

Fp1 = 24kHz , Fp2 = 54kHz , Fp3 = 440kHz

Fp3 R ANERAR 1) 25 A RN

FI X 25 B DL P 75 (0 tH R . BTASIY S AN A BB BRI R DAHE S S PRI ER AL 3 R E
7.21.2.7.3 Fit &

PAN RS 7 e il S8 R AE R 2 B AN (DR FE . WORES IR BT DAL Sl A TAE | WAS
(R P/ G

FEHFE : Peon = loyt 2 X Rpson) X Vout / Vin

FFRIFFE - Psw =V X loyT X 0.01

B HIIRFE © Pq=V)yx0.01

HHFFE : Ptot = Pcon + Psw + Pq

L Ty => 15H4H : Ty=Ta+ Rth x Ptot

4558 Tyyax = 125°C => (ZERBHEHE © Tavax = Tuvax — Rth x Ptot
7.2.1.2.8 FHH BB ICIFEFE

RS 11, B/ NEIEE RN 17.9 n H, R BETHER 18 u H (IMHE.

A fs P e B PR A AR, @ LC WHRIR AT ThkHz, Tt SR QU $oy 18 uH , X H
/NG A BR 1

ﬁm

1
2

Co (MIN) >

TR RN BN 29 u Fo XF T, BRI A E S A A BRSNS 47 uF fa i a0 T
C3 1 C4. (HAFERME , P A a5 1 S br B A B RGN 1 B T s/ . AEASBR i th R E DN 3.3V, g
[l AL R A

7.2.1.2.9 S} BEAMEEPTLE

U { P W i PR AR R, R AR RSN B A PR R AR E . X TZ RS, SMEIT A R3. C5. C6 1 C7.
N T IXEETT R | B e T S e AR ) LC IR
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1
Fie =

2n\ Lo x Cg (EFF) (17)

AP, A ROERIR 5 4109Hz

H1 R1. R2. R3. C5. C6 Al C7 A4 BA P MM F i, T IHEE RS R 2% (R B A N DL N
B A S . MR AL E PR ARG

Vv
Fp1 = 500000 x

Flc (18)

B E— MRS R, AMESE. AR 20 HHEE AT Fz2 [ 2.5 fE NS AgeE. 75 5Ll
BN, ATRE TR B NS S g K. AT DA 2.3 B 2.7 ERINAIE. R1 AT R2 B 3.3V 4 BRI (1
TR 12 108 ) o TG, R1 = 10kQ , R2 = 5.90kQ. 4 Fp1 = 426Hz. Fz1 = 2708Hz il Fz2 = 8898Hz
i, R R 21, e 22 A1 FEER 23 #ie R3. C6 A1 C7 1A -

1

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

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

" 2n x Fz2 xR1 (23)

STFAY |, 8 R bR UE(E , B C7 N 0.1 uF |, R3 5 590Q , C6 &y 1800pF. ¥l C5 LA s i3k
Ae. BES WAMRMMNES C6 ARt , I T C6 , ‘B . C5 UZi/NT C6 {HH 1/10, X
TR, 150pF &0 B 4T

H Ok TPS5420 s I At BE HL J v B 4% PF () AN I AN 5 0 SE 2 A5 R, 3 S B 1 i A4/ Y A
TPS5410/20/30/31 i A F Mt o
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7.2.1.3 M LR

HaelE (K 7-2 2K 7-8 ) EHTE 7-1 B, BRIERA U,

30 T =25°C.

Efficiency - %

&

100 ‘ ‘
1=10.8V
95 / V=12V
’J_‘?K V=15V
s
90 7 T T TS
o '__-—---._.__.hn..
’/ .r’ IRt ......__::-
4 |
85 " ,0' -\
4
""I, V=18V V=198V
0,.
8o |4
v
.
!
75
0 0.5 1 1.5 2 2.5 3

lp - Output Current - A

7-2. R 55 R Z A KRR

Output Regulation - %

0.3

0.2

N\

-0.1

-0.2

-0.3

0 0.5 1

1.5 2 25

lp - Output Current - A

& 7-3. AW B L SR BRI R

3

Output Regulation - %

K 7-4.

0.3
0.2
lo=2A
0.1 Io=0A \l ]
0 22 =
_),é;'a""‘ w/'\_\
-0.1 Cd lo=1A
-0.2
-0.3
0 0.5 1 1.5 2 25 3
V| - Input Voltage - V
MAETE S SR BRERKRR

Vv,

N

=100 mV/Div (AC Coupled)

v

i
| L

B 7-5. N ESUES PH HRAIRR | 1o =3A

Vou

Y.

=20 mV/Div (AC Coupled)

/

- PH =5 V/Div
J H ( H |
L
t- Time - 1 us / Div

Bl 7-6. BiH B RS PH F i 1o = 3A I &

SR

Vour = 50 mV/Div (AC Coupled)

SR A

ij

t - Time = 200 ps/Div

& 7-7. BESTAN  lo #53 0.5A & 1.5A
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Vi % 10 VIDiv

] ENA =2V/Div.
et .

Vour £ 2 VIDiv
Vour =2 VIDiv
t-Time= .5.r.nleiv t- Tirr.le =5 ms/Div
& 7-8. BEhEETE , Vin 1 Vour / 7-9. B3 , ENA fl Vour

7.2.2 At H 8%

K 7-10 Som 73 Y98 fan N\ IS Y BB S L o Btk BB BT R B 48 I S HERAL , ASid U EE R
PR A SR AR

U1 o L1
TPS5420D TP5
o 10V-21V , 0.01 4F 27 pH N
7 VIN 1 | | T
BOOT : e vouT
” o)

c1 2 8

10 uF NC PH D1

< s R1
B340A 100 uF §
NC 4 (SeeRoter) < 10kQ

VSNS
GND —‘

Il}_‘m e |

3.24 kQ

A. C3=4H AVX TPSD107M010R0080
A 7-10. 10V = 21V 5 A\ F 5V %iH S A s

7.2.3 (E/77H 5 h i DE Ve H A 19 LB

B 7-11 SR 7 —ANR A M e i 2 8% T T4 A\ A HH DA O N F L, 2R FT AN 10V &2 24V B N A2k 3.3V
Bt o W R S TR Bl g BT RE SRR, (E At Ui D PR A A A 1A B AN A R R A E P 7 AN A
TR FII TR SR
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U1 L1
VIN 10-24 V TPS5420D 0 (ﬁz . 18 uH
VIN ) 3 ! VIN 1 . ||l’l 1= 2 33V D
5 BOOT I ; AN vouT
:>— ENA
i c1 2 8
A7 uF —4INC PH D1 1 c3 _L ca
3] MRBS340 47 uF 47 \F
NC VsNs|4
6 4
GND PwPd
= 9

: A
i c7 R1

0.1 uF 10 kQ
| ca R2 I
=T 150 pF 5.9 kQ A

R3 cé

B 7-11. ek DB FUA 28 FEL B

7.3 BRI CEIN

TPS5420 #it 7t 5.5V £ 36V [ A\ ALY AL e Vi el A2 AT o A AR ZOR R i N ALY Pl T Vs Tl Y o 2R
B N FLUREE B TPS5420 Fef gyl JLIE~) | B ARR 1 M Re55 B A GRAL |, BV RERE RN AR A SR B , w#F
HLZE 9 100 1 F ) AR HL 2845

7.4 15 )R
7.4.1 PCB #i /G758

B ESR %55 i B 78 343 VIN 51 . AU AT B /b i 55 i L 78 282k . VIN 5] JIFT TPS5420 #:ih 5]
IR 2L 5% PR PR 5% T R o o 7 ) ¥ A2 s T o b DX S50 M8 1 AT X35 R 5 SE 31) VIN A2k, K7 55 1% s S 2 R AT
ST VIN 5 BCE . @I BN S A N B X5R B X7R BRI 4.7 u F P& HES .
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

TPS5420D Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 (5420, TPS5420)
TPS5420D.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 (5420, TPS5420)
TPS5420DG4 Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 (5420, TPS5420)
TPS5420DR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 (5420, TPS5420)
TPS5420DR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 (5420, TPS5420)

TPS5420DRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 (5420, TPS5420)

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

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. TI 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.
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OTHER QUALIFIED VERSIONS OF TPS5420 :
o Automotive : TPS5420-Q1

¢ Enhanced Product : TPS5420-EP

NOTE: Qualified Version Definitions:

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

o Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS5420DR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TPS5420DR SOIC D 8 2500 353.0 353.0 32.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TPS5420D D SOIC 8 75 506.6 8 3940 4.32
TPS5420D.A D SOIC 8 75 506.6 8 3940 4.32
TPS5420DG4 D SoiIcC 8 75 506.6 8 3940 4.32
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

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.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

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

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