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ifiid MODE/S-CONF (SmartConfig) , & BA —MEE WA IRERH A . & H T % fhoJ7 28 & LA
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MODE/S-CONF 5| ARG E2S . Kol R 2 m i T (RE e d e , DUEHRER 7-1 Bl E 244,

EN & UVLO

Precise oTP S-CONF PG f> H.Igh
Enable Readout Readout { Softstart Switching
detection Operation

No interpretation of Resistor-to-Digitial
MODE/S-CONF or VSET readout & MODE-Pin toggling detection

interpretation

VOuUT

Bl 7-1. S-CONF Al VSET i e R
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# 7-1. SmartConfig it B #
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R AW BT
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2 =P (>VIH_MODE) AR FB 25 & il PWM
@k e B 5 B 3 T
N - HA5 AEE WHEZ)
3 7.15k 4 FB 2.5 7 BEM/PWM
4 8.87k 4 FB 25 5 S PWM
5 11.0k 48 FB 1 72 H 3 PFM/PWM
6 13.7k 4N FB 1 P S PWM
7 16.9k 4M8 FB 1 & Hzh PFM/PWM
8 21.0k 4N FB 1 5 S PWM
BA AEE B3
9 26.1k VSET 25 2 BEM/PWM P
10 32.4k VSET 2.5 I 8 PWM
- HA AEE WHEZ)
1 40.2k VSET 2.5 %5 BEM/PWM
12 49.9k VSET 25 %5 S PWM
13 61.9k VSET 1 B H 3 PFM/PWM
14 76.8k VSET 1 ps S PWM
15 95.3k VSET 1 % A3 PFM/PWM
16 118k VSET 1 75 & PWM

(1) E96 MR, 1% K, RE R T BT £200ppm/°C
7.3.2 [ Vo BT (SN ESR )
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O [:l VIN SW I:]m '®)
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LI
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L] sI/m® VSET L

] MODE/ PG [
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C3=/= R3 GND
—

NZY g N
Bl 7-2. T Vo 1347 R
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7.3.3 IR E Vo 1817 ( VSET MRS K )

W RK I E v VSET i847 , WEHLBH > R4 08T VOS 51 Voo Hix Vo HiI VSET 51IFT GND . [7]
HERE AN AR AR . ] 7-3 IR T U E ) S R R

VIN VOUT
3V-17V TP56290x L1 0.4V — 5.5V
O [:l VIN SW I:]m O
c1 — _[:l EN VOS []—/ — C2
10uF | s/ 220F
L
——1 1 Ss/TR vser L1
MODE/ q R2
:l S-CONF PG I:
—=C3 <R3 GND
=
NV N ;l; N

K 7-3. TR E Vo BITREE
* 7-2. VSET &#¥#%

# R [Q] H#% Vo [V]
1 GND 1.2
2 4.64k 0.4
3 5.76k 0.6
4 7.15k 0.8
5 8.87k 1.0
6 11.0k 1.1
7 13.7k 1.3
8 16.9k 1.35
9 21.0k 1.8
10 26.1k 1.9
1" 40.2k 2.5
12 61.9k 3.8
13 76.8k 5.0
14 95.3k 5.1
15 118.0k 55
16 249.00k BY 3 K/TT % 3.3
7.3.4 RS FNIRE: (SSITR)

fErBl SS/TR IR, AT LA B0 AT I ERERAN A LR . SR FRAIME R , TS 78.2.2.6,

PN RIS S B LB 42 1 Sl BT 1AD F) i Y P TS AR o JCRT DA RE S T A R YIR IR HRL U 8 DR 52 4 0 PR R BRI R
AT 1 BT R B R AE AN B R . 2 EN W E Y S DT LR IS AT | SR HE — B IR JE TR )
e, SRE WEEEHE Vo DUBL IEH:E SSITR 51T AME 28 24 il A% b7

K SSITR G AR ARERARS AT LM ER AR ZIESL |, FENHBZIR ( A1F MBI Z 5] B AR ) o

IR AR BLE T (EN = GND). REBUE BRAASEIT | 0 s B 28 2 4z SS/TR 51, DAE# fRAb T-3& 4 1)
fIRFEP o AR EIRAS IR (1] 2 3 EH SS/TR IER W E 1T 5 3741 -
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Fefitsy SS/TR MM W FERER T . 7R PWM RGN | ot i IS PR BE L U ETHAT TR B £ PEM #E5X
T, ot E B S R T R

7.3.5 BN BIE H AE iR e

£ TPS62902 115 BE 51 A it i i) F IS 55 [ 5 R TH e S HEAT Eo A 3 {66 f BB o Tk 22 18 AR Ak F) Fi Js SR 3K 5 5|
JEI | 3 foE A RC 4% SR Sz Bilin FE 48R .

5 2 A0 BE N SO VR P 7 8 I 7 A5 A 51 AN K)o N S 0 e BEL 2 T 2% SRt R R B 5 AT G R

N RIS B A N BB T B VR RE . 4iE EFHBRIMERT | TPS62902 FFAiE4T. AT IEH TAE , EN 5] B4
st AR . ¥ EN SRR oRH] 2 0E iy . EIbB R |, B A MOSFET <M , B4 Bl
HL % 5K A o

B AR R — AN PSS EN 51 IR % GND JlE e 5| BE2S (— BBk R A, R B SRR B R
) o XA[{E EN 5| IR 22K 3 2R B PR E I BT I8t A2 B 88 . 24 EN ARETR | 2344 F
KRR . BEAE EN BB A B TS0 — B R ER3h)8 5 A0 I v e R | T s ) e B (e 2
JF EN S B TP, EN BB ANCHE TG |, S8 Nt | e B 2% E s .

7.3.6 HYEIEH (PG)

TPS62902 HA 4 B HIEIEH (PG) ThA , il 4Rt HIE 7 LIk B H AR AR BIF R B H4. PG ESWTHTZ
ANEIFEH B SHEE . PG 51 R — N IFIRM L | 755 A b e PH 28 sk 122 31 &% v 2 DU N FR S FR S AR AT AT e

JE. HEfFET ENY UVLO ( RIEBUE ) BOCHT ST | PG ARHF. VN BAURFFAFAELUE PG 51 ITREF
AT

UERAE A IR R ), A UCR HOE RS GND Bk AR FF BT IRES -
& 7-3. HIEE RSB IIRER

BEES

\"/ EN-PIN et Vo FOuEE

. Vo = Hx =i

Vi> UVLO 1= HLP Vo < B¥r fRHF

2 X 1&H~F

fiHT X X f&H~F

1.8V<V, < UVLO X X x fREF
V< 1.8V X X X KX

7.3.7 RIEF#E (UVLO)

RN R R, RIRBUE 2@ S PN D3 FET SRETIE SR (E . s T UVLO ETHEIERT | % s
PEATSE 4 IR AR, A A N B R AR LR L T R BRI AR T B, U Sk P e

7.3.8 FE L PR il FoE BE AR

TPS62902 I [y 11 jek #1465 P R B8 B I ) FET IR RRAE (lmn) o S IUFE NS5 00 | AT
WEHTFF , LA PR BB B g o AN FET o I 4 S A% TR0 FET e PRI I E R | @il FET 42K

Sl

HI T WAL SR AEIR | SEPR AR ML IR) PT e 2 i s A PR ) o Sh S PR BRAE a7 A2 2K 1 s

Ve
Dpeak(p) = Trivm + f X tpp

(1
Hr
© umn R TR PR E A I FET L3t R 1
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o LR UG (E IR AL (A R HL

oV R HESEHR I EE (Vi - Vour)

* tpp AEIH N 50ns [N FAEHRIER

PR PR 761 P R I S, R LR TR SN PR 2 v ELASE FH AR /IS PR R 30 o 35 w3 I DR WA m 98 P - B 1%
wr

IN — T
VIN - VOU < 5075

Ipeak (ypy = ILivn +

)

7.3.9 RCHr R

BEMEEE T) AR AR WiR Ty B el Tep , WSS Wi. & A& M oh =
FET o<l , PG A NMKH . 24 T, BEIRM LN, #HaS NGRS 4 E IEH 81T, 76 PFM Bkid & {5 4
8] , ASRWIThRE ARG . Wl &8 s o< B A A &k . S 7 7.4.3
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7.4 SRR

7.4.1 BKERES] (PWM) 21T
TPS62902 A W Fh TAERLT A isHe s s PWM B AT 7 7.4.3 it 1 PWM/PFM 5K .

24 MODE/S-CONF 5| JHIfic & & PWM #i , TPS62902 78 4E Sl (CCM) FLL 2.5/1.0MHz kR IT 4
HIBATRKTE ] . PWM 3R AR 2 B4, IR T Vi Vour FTHLER . 3l PWM B3R i) 5@ i 18] £
JifE 3 4

TON:VOJXL
‘/IN fsw (3)

7.4.2 AEE ( B3R )

MODE/S-CONF 75| JHIFC & AEE #5CHT | Wik B 3 i B8 e 8 T M | TPS62902 171%™ i A & A% th
FEL S VL L P R0 1 20 o X A e AL B T A 4 1) T 5 P B TR SRS BN o T A X e 88 1) 50 B e T 2 i 3 1)
FITHRIHFE . H Vour BARAEL Viy THE (52 4 FiR ), RS K. NEBNHEFH (Vour/Vin HE)
0 BB PR FF R RO, T AR I 75 4E R SO0 HL R -

F.(MHz) =10xV,,, x X~ Your
IN (4)
TPS62902 i) AEE T i il AR 454\ L FE 1A h FhU R 4544 HhU s 0 S 1] (TON) , WA 3R LA . R
AISAT B S I ] R 7y R 6 AR S
TON =100x—— N [4]
VIN —-VOUT .

JiREE 6 R T HUBRSUB IR, JT O AN R A AR AR

1_(V0UT
1-D \%
Al =V X(—)=V X (——IN
: our X stw) ot (fosw : (6)

R LR 75 T RCR - BRI R I AE A R o5 2 P R ORI R, TR I 0 FL A R B2 DR 4 A2 6 1R DA it
SEREI A A, AN IR R A PR . AEE ZhEERTE M 5 2 L R AR mACR , JUHE A T [ R 03 e e 2
K R EEREOLT Vour MEEARK o BEAh , iIZIhBERTAME R Vin B Vour Fe il B bl Xl BRI Ab R $h
IDEGEIFENCEE

7.4.3 TR RIZAT ( B3) PFM/PWM )

MODE/S-CONF 5| fiific B N1 et ( B3h PFM/PWM ) o B4 H i e 1 BB S0 Fm i) —2F | i 88 st
2Pl PWM 5500217 . A TER AN RS R0R | 1Z8 2 W 3@ (DCM) 1 A Akt N Rei. anif
S E RN T BRSSO IR — 2, S KA IS . GOE IR PR |, g A N e X R
TRABIBITR PSSR, RERREBERANES | st s — B TR

TETREREC | TR IR BE B AR PG , N EREF S 8% . aT7E /N ) gt N B HH T REE .

B TR IFIRZ A, TPS62902 i 2 H3 4 fir N\ FEL T A HY FEL R 76 48 FE A 5 U 38 S 3@ B 1] (TON) |, DA 7E e %
2.5MHz i} AEE ZhRE{RFFE SRR |, W 77 7.4.2 Frik .

AT, WEA TR 3 (6T IMHz ) Fi5FEE0 5 (% 2.5MHz ) % TON i) (R ¥ AEE )3 N
2.5MHz ) .
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X AER N R, S ORFFKY) 50ns (LN i /N Tl 1], DME PREIIFSCHRE . TARSR SR T e hr
B, ATITERFF 283 ] TON I, 4 BB oy i R e ] vl JR s L RDAR 5 R o 7 3RS

(VIN —VOUT)XTON

]LPSM (peak) =
L (7)

B FE W TR BR 1 T TPS62902 1) s th. 24 Viy BRIKZELE Vout 1 15% ( L84E ) 1), e S i anfr
TPS62902 #iTLiEt NE AR . Z31-7E PWM 0 N R R R ERE .

A HUAE U At R S0 el 5 AR 8 15

V_LxVINZ( 1 1 j

= +
200xC \VIN -VouUT Vour (8)

Hep

o L&A R H R

o C MNHA K HE
7.4.4100% 5% LiEfT

7E PWM #3038 A7 1) b FR 3 40 38 1 5 25 LU A D = Vout/Vine o 25 B BE A 4 N LR B30 i HE P R AT 1 o, G
AR . MIK B IE g 80ns (¥R GBIt (A, TPS62902 2 7EHE 100% BLxUhS FRILHIT XAz . 7E 100%
BAH , Eafimircrrs 3. R R T AR ROE A , ST = R R RS X vk
N IE F g e e 2= 5 (il i e B R S AT I R B ) o #E 100% 5 A EEAR SR IR FET #ok
il

ORFFAG S 5 /NN R s DR T 7 B R AU AT A 1 PR HEP |, THEEE IR

VIN aminy = VOUT + IOUT (Rps(on + Rr) ©)

Hrp
« |OUT 2% s
Rps(on) /& F Ml FET [ Sl R HBH
o Ry VT HRUER I B LR
7.4.5 HEH R I ER
T Th R B4 PR A 22 P 5 e (i HH i T 4% TR B 5 W B ARG |, I RN 2 O AT IR P 4 HH b P 4 RF 25 42200 OV
it i FEL YR B 22 S5 2220 R F— Tk TPS62902 |, i U I RE A 2 i - P 30 He FE PHERE 31 VOS 5. — H 3%
W . RO BUR JEBE |, BOBIIRERL S R A . R DhRE IR K AR S B s i B/ )s FEL IR U H A 2V

7.4.6 BRI ETRE 1

TPS62902 AW i3 2 2= Filfim B i o A2 P BB HOR SR HSE T8l TR BTRUEIY |, 83 0F 4 2T aa Ui, R it
1R R AR T AR L, ) TPS62902 AL aatide | BRIk S it 51 IR b v e B 22 H AR AL
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8 LA AL

#IE

LUR BB 2 BE BANE T T e, T ARG AR PRI Se 46k . T % )7 R AR STl E & o i
REEEM TN 20 BRI BT SEI, PN RS TIRe .

8.1 MNARER

TPS62902 #F2ma. /M. 6% Rig H 2 AWM FD R ER/ERES. 3V 2 17V 1958\ T 0 S R
FAEIN B0 12V BRI, RATEE T B T k. 5V R 3.3V HLEHL,

8.2 {5 FHY AT ) P B Y S BN P

VIN VouT
3V—17V TP56290x L1 0.6V — 5.5V

O [:l VIN SW I:]m O
c1 —— — 1 en vos []—4; —

10uF~ | 22uF

LI

FB/
L] SYm® vser L

1 MODE/ b6 [

S-CONF
C3=/= R3 GND
J

N g VoV
P 8-1. SIS FELB

8.2.1 Bt ER

% 8-1. TfFPIE

e BB Hlx
IC 17V 3A &L #6455 TPS6290x &% ; fEMAXES (TI)
L TuH HLPE XGL4020-102 ; Coilcraft
CIN 10uF 25V g% 0805 C3216X7R1E106M160AE , TDK
couT 22uF 16V & 0805 C2012X7S1A226M125AC , TDK
CSss R THRE BN TE ; &S0 77 8.2.2.56.3 16V , l& , X7TR
R1 BT Vout ; S 778.2.2.2 Ak 1% 48 R
R2 BT Vour ; 51 8.2.2.2 FRHlE 1% SR
R3 WA TRIFRE | W20 7 7.3.1 FRE 1% 4@

8.2.2 YL R
8.2.2.1 &/ WEBENCH® T ALIZEHIBiF 75
A bAL | fEF TPS62902 28143 B WEBENCH® Power Designer 6% & fill i 77 % .

1. BBENRARE (Vi) Sl AEE (Vour ) At IR (lout ) K.
2. A SREIAZBOT RS S, IRk, 5 2SR A RRAS
3. CRAERRIBOT SEMAES (TI) HAdmTAT B R TT SREAT HEL .

WEBENCH Power Designer $2ft 1 € il [REEE] , If-27 51 1 S R AT B DL I Pkl
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FEZHAEIT , ATHAT DU HRAE

o BATHAMGR , WEEIPIE LKL BRI RE

o IBATIMVEREDIR TR BRI RE

o CREE S B A R U5 6 LR T CAD 6 30% H
* TN PDF &SR S IF 5 L

A X WEBENCH T HE#41(E S , ViR www.ti.com/WEBENCH.
8.2.2.2 X fy it H [T AT Hi R

TPS62902 ffi th AL AT 7. A Vour % GND Z IRl FE BRI 5 s b AT 4w Ae |, 3R15 0.6V 2 5.5V ¥ th
HiE . FB I I 45 % 600mV . et FL IS AR AT AR 7 2o 10 H ride L BHL ) e A BEAT 0L . S UBCE %
RVFED 20 A BIRAHBEE , XERE R2 MEAREL 400k Q o S FERA A E , DAME SCHUHE sk
FERIATSE it

Ri= sz(VOUT —lj
VFB (10)
LA VFB = 0.6V I :
x 8-2. KBHHHEE
FRARE H L R1 R2 Wbt B
0.75V 24.9kQ 100k © 0.749 V
1.2V 100k Q 100k © 1.2V
1.5V 150k © 100k © 1.5V
1.8V 200k @ 100k © 1.8V
2.0V 49.9k Q 21.5k 0 1.992 V
2.5V 100k Q 31.6kQ 2.498 V
3.0V 100k © 24.9kQ 3.009 V
3.3V 113k @ 24.9kQ 3.322V
5.0V 182k Q 24.9k 0 4.985V
8.2.2.3 # EF AL FE

ANER T 06 A5 N RS SR, T LA T S A R AR (R E AR AE . TPS62902 itttk | WIAE & Fh AT
JeMEN TAE. LC %t i i 2% 1) e BRI B 25 T UMY A, W B I as B R AR 5 (i3 m 7
8.2.2.7) o % 8-3 TJ LA kb Hh ik 4 DB VR B2 . % 8-3 hINME KR FRIE . AROEEN T +20% Hl -50%
Z 1],

% 8-3. HFHM LC BB RA S

4.7uF 10uF 22uF 4TuF 100uF 200pF
1uH J v J J V@)
1.5pH J J J v @)
2.2 uH J v @ J J®

(1) XFh LC HA AR , #E T KRB HOT RNy 2.5MHz 1M .
(2) XFh LC HARIRAEE , #E T RZHOTRMF Ny IMHzZ IR .
(3) HHHEAFE =10mQ i ESR A BREis T , HiESH 77 8.3.2,
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8.2.2.4 BB

TPS62002 4 b 1uH HUBCETIT i . BRI | SCHU0 RUBACH AR | (ELAT A 220 A A4S W
AN, T 1 0 H A SO RSO A | TS AT H LRt P L) WM B8 7
AEBOKI S AL o R | AR L F 38 S BRI RS, DR A A o FA At L P A SR
B HEH) PWM B R (0164 it 2 SECIA I 0B iU, ATITREAE S IR AR 72550t Pl TG
Tt R R L B L T, TR, AXES LC ARMEE AL, 5
SLVA463.

LKA I3 52 LR AR U i th S I . PWM 21 PEM #e i sl FIRSCRSE 2 AN AR K520 . BRAh , BTk iy
SRR T BATIE 2 AT IR RN B FBBE (DCR). 7R 11 TH R0 R H R 5 LA

Al

I =7 + L(max)
L(max) OUT (max) o) (11 )
1— VOUT
V

_ IN (max)
AIL(max) - VOUT L
(min) x fvw

(12)

Horf

¢ IL(max) I%%j( R AR EE/)?ETZ

* Al (max) 72 HUBES SO R B K I
¢ I-(min) e /N R LR

o fow FEIZBR PWM JF 4515

* Vour =2fittdE

* ViN(max) 72 O TRl L

A PSRRI AT A T SR B K R IR A R P 45 T 75 1) i/ FUBR AR TR R . U oK 2 20% AR EE . ORI H
IREHE S TR BUR M BB B R ARAT D, (AR S8 n i 5 i R I [ AR SF . DU HUEES — L5 TPS62902 ik
i R], R

* 8-4. RBFIE

*RA HUR [uH] Hig [A]) R+ [LxBxH] mm BT
XGL4020-102ME 1.0uH , +20% 8.8 4.0x4.0x2.1 Coilcraft
DFE252012F-1ROM 1.0uH , +20% 47 2.5x2.5x1.2 muRata
CIGT252010TM1ROMLE 1.0pH , £20% 5.3 2.5x2.5x1.0 Samsung ( =4 )
TFM252010ALM-1ROMTAA 1.0uH , 20% 47 2.5x2.0x1.0 TDK
XEL5030-222ME 221H, £20% 9.7 5.3x5.5x3.1 Coilcraft
XGL4020-222ME 221H , £20% 6.2 4.0x4.0x2.1 Coilcraft

(1) FW 30% I Isar
MBI e T 3 N2 AR X ) B AL

1
]/oad(PSM) = ENL (13)
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8.2.2.5 HZBHH
8.2.2.5.1 i AR

i AR BUEN 220 F, TPS62902 HIZEM R A-# F BB RS R 5 B fE (ESR) A filt BY P iy HH FE AR 4% o
X A AR PRI Y R S0, HERERE R . O TR SN R R B IR A5 AR B R B AR AR AR, R
F X7R 2 X5R HA . fEA BT | 8 AR s O B A /N B H s Sl s v ) EL VA RS FE 54 05 (1B 5
% SLVA463 ) .

EREBERT | #H RSO Tt 2. H ESR. ESL A AR B F . 8 F B & Fi 25 S mT 4R AL 5 /N 1)
ESR. ESL FUMIKSC#: . itk A S AU ] ReBzilr 2814

X Ko H R, M R A A0 B e B RN AR K, A2 R AR
8.2.2.5.2 I NHL A S

T RZENH , 10pF SRFRE C A2 8 IF gt M, (BRI E St BRI A RS . S\ LA A5 AT 22
WESHEMF AR, R HEs 5 IR AR . UK ESR Z 2 EHA S (MLCC) LASKHLh tayg R |
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Input Voltage (V) Input Voltage (V)
H3h PFM/PWM L=1nH Fsw = 2.5MHz FPWM L=1uH Fsw = 2.5MHz
K 8-37. AR ERABIERRIRAR Vour = 1.2V & 8-38. FFRMME SHMAHERAIRR Vour = 1.2V
3.3 1.794
\
s T ]
==
3.296 = \_\
w P —— Tt
_ 3.294 \\ _1.792 e
< 3292 <
8 8
= 3.29 =
O 3.288 e)
4 > 4 79| VIN=3V
3.286 | — VIN=3V 7 — VIN=5V
— VIN=5V — VIN=8V
3.2841 __ vIN=8V —— VIN=10V
3080 | — VIN=10V — VIN=12V
— VIN=12V — VIN=15V
3.28 1.788
1E-5 0.0001 0.001 0.01 0102 051 2 1E-5 0.0001 0.001 0.01 0102 051 2
IOUT (A) IOUT (A)
FPWM L=1uH Fsw = 2.5MHz FPWM L=1uH Few = 2.5MHz
B 8-39. %yt B R S H - RIS R Voyr = 3.3V [ 8-40. frHi H 5% H HIRRIKSER Voyr = 1.8V

TeksStop.

[zfvou

- O S ey W o s =
Vin = 12V 1MHz 14 2h lo = 10mA
PFM/PWM
Vour=1.2V Ta=25°C

Bl 8-41. Bz

[]1.INDy

|

ooV & @ OO ETD G A ® 7 ozomv
Value  Mean  Min  Max  StdDev 100k points|
n__160m 144 356m

Vin = 12V 1MHz &2 lo=1A
PFM/PWM
VOUT =12V TA =25°C

B 8-42. B3R5
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8.2.3 ML (42)

-]

..Af;ﬂ;_:xxmmmx\_\.u_\mm

NN AN AN

® 20m - S00mA © [4 [ ][2 50Gs/5 ] ® 7
[ Value Mean Min Max Std Dev 100k points,
@ Peak-peak 13.6mv__13.6m __13.6m __13.6m __0.00

Vin =12 1MHz B3 lo=1A Vin = 12V 2.5MHz E ) lo=1A
PFM/PWM PFM/PWM
VOUT =5V Ta=25°C Vout =5V Ta=25°C
& 8-43. HEhHT 7 Bl 8-44. 53 R

Viy =12V 1MHz F13) lo=0.1A V=12V 1MHz FPWM lo=0.1A
PFM/PWM Vour =12V L=22uH Ta=25°C
VOUT= 1.2V L=22upH TA=25°C E8-46 mtﬂ%ﬁ&i&
Kl 8-45. 4t R G0
TokPreva =

T

-]

Ao L L o L L L L Lo Lt e o 1 i e L L o L Lo o o b bl
VoY N YN P A A A A A A AAA A A Y

e JT ® 7 v
100K points.

Valie  Mean
@ Peak-peak _15.2mv__15.2

Prevu

-]

AR NN AN

NNV NN

L T T e o) ® 7Y
Vin=12V  25MHz £i3) lo=0.1A
PFM/PWM
Vour=1.2V L=22uH Ta=25°C
&l 8-47. it FUREH

1+)

RNV ANV ANA ANV AARANAAAN

TR U PR PR 0 0 R O O O S 14 0 1 0 O S PV 4 9
6 . v

@ 200mv &
M Max

Value  Mean in
@ Peak-Peak _10.4mv__10.4m __10.4m __10.4m

20 [4.00ps 2.50G5/5 - 5 143V
100k points

Vin=12V 2.5 MHz FPWM lo=0.1A
VOUT=1-2V L=22uH TA=25°C
| 8-48. HirHi R L0
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8.2.3 ML (42)

E1_INDUCTOR

ndhm Ao o LAk i

AVAVIVIARE RNV IR VARV VANV NAANAN

DALY
EJO‘HWW hAAALALAERAALLA DA

. A AAALAAIAL
Vv’w”r‘y'“rvwrnvvvn’- Vr'"";r’:?yrv

Value  Mean  Min Max
@ Peak-peak 12.3mV_ 12.8m  12.8m _ 12.8m

C ® i < @ Tua oo

Std Dev
0.00

2.50G5/5 @ 7 a3V
100k points

ViN =12V 1MHz E3) lo=2A
PFM/PWM
VOUT= 1.2V L=22uH TA=25°C

B 8-49. %y RS

UVANAAR NNV RN ARV ANV

Bfi_INDuCTOR

i A A A A A A "
EvovhwvvvvwwFWWV‘W"'VW‘P’FVYTWTrvv't"”ww‘ﬂ‘rmvww’vvvvwwv

@ 200mV 5 @ 1.004 O [4 Gos

2.5065/5 @ 7 143V
100k points

P L O —
Vi =12V 1 MHz FPWM lo=2A
VOUT=1-2V L=22uH TA=25°C

| 8-50. % Hi RS0

BI_INDUCTOR

ANYAVAAIVIAAANR ARV ANV AN ANV AN

......... \ |

A e '
PASAAMRARGANRARLANARN

RAANAAAARAASARASAAAAAY

[ Vale — Mean
@ peak-peak 13.4mv 14,

@ z00mv @ 100 & 0u)(3.00us [23eesr: @7 oV
Min Max Std Dev. 100K points,
am 14

VOUT= 1.2V L

ViN = 12V 2.5MHz H 3l
PFM/PWM

lo=2A

=22uH Ta=25°C

& 8-51. i RSB

TekcPrevu
A

ANV VANV VAN VAN UV VAN AR VMR AN VAVAN AR VAN

B{1_INDUCTOR

bbbl bad bbb bbb AT A AL bl bkt babobababalal
LR A A B ¢

()

T e i RN 20 Wl
@ Peak-Peak 14.4mv__ 14.4m__ 14.4m__ 14.4m__ 0.00
V=12V 2.5 MHz FPWM lo = 2A
VOUT=1-2V L=22uH TA=25°C

B 8-52. Hirt RS

1]

AN

WA

N0 S

Bivout
2 @ 100mv_ & @ 500mA o [l,ﬂnus, ]ﬁ.ﬂnﬂnkcsﬁm][_i Ty
V=12V 1 MHz FPWM lo = 10mA

VOUT =30V L=22uH Ta= 25°C

K 8-53. BLAIH{E

M
At

AAAVVVAVVVAWVVVVVNVVN

)

| IND:

MU

|
BWWM\WWMMWWWWMMWMMNWJ}JMgﬂwﬁrwmmwww
e [ @~ T

C 7 { SETTTAD m[Lw
Vin=12V 2.5 MHz FPWM lo=10mA
VOUT =30V L=22uH TA =25°C

K 8-54. fLAIPEAE

30 FERTFIRIE
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8.2.3 NMAHI& (5%)

E A—— A A ., -
m»,.\ fmm,...ﬁ‘ Im -~ !(w-u-\ ‘{www
o "JW HJ“ Uw« | . \ o )
) y W
BMMWWM ohol MW VJI\;W'”“\W 'MWM‘MW W"ﬂ W\WVW
It ][%soin:ll,:ma]h. R j 2 @ 200mv ~ @ 100A O5) [onnn: ][?Ononkr.;ﬁms]h. 324 \«j
Vin =12V 2.5MHz E3) lo = 10mA Vi = 12V 1MHz E13h lo=1A
PFM/PWM PFM/PWM
Vour =3.0V L=22uH Ta=25°C Vour=3.0V L=22uH Ta=25°C
F 8-55. iRk Bl 8-56. JAURAE

Vin =12V 1MHz H3) lo=0A £ 1A Viy =12V 2.5 MHz FPWM lo=5mA £ 1A &
PFM/PWM SmA
Vour = 3.3V L=22uH Ta=25°C Vour = 3.3V Ta=25°C
/& 8-57. PSM & PWM 3 | 8-58. FUARBHAI R
WNw\NNN\W\\\NJJWWN\WrM\VJ\NQ\WJVWV\WNMWNMWNWWW NWM\WWWMMMNJ\P j
i " WV’J\\“J\MJ\W\“MV\N\VW\N\NWWWNNNV\N\\W\WWWN\WMN\M
/
4] mwmm-wj By1- \
@ s00mAon @ 200mv @ 500mA o) [4.unus ][fhso“xcﬁﬁm][_i 7 ExomAJ (@ s0omA o @ 2 " @ sooma Qm)[mﬁnsoﬁg?m]ﬁ Ry xxﬂmA]
Viy=12V 2.5 MHz FPWM lo=5mA & 1A ViN=12V 2.5 MHz FPWM lo=1AZ%E5mA
Vour = 3.3V Ta=25°C Vour =3.3V Ta=25°C
Kl 8-59. SFPFATASL - LTI &l 8-60. S B BEAMISL - T AT
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8.2.3 NMAHI& (5%)

!

Tek Prevu “Tek Stop
[i{i_inpucToR, 1 INDUCTOR
B o O S Mn._ N

{ f )

[@{1_LoAD
][}gsr;ﬁm][*. 7 380mA @ 1.00A O @ 200mv & @ 1.00A ow)[mous ][:ggmﬁms][_i 7 1.10A
Vi = 12V 1MHz &%) lo=5mA £ 1A & Vin =12V 2.5MHz H3)) lo=500mA % 2A &
PFM/PWM 5mA PFM/PWM 500mA
Vout = 3.3V Ta=25°C Vour = 3.3V Ta=25°C
l 8-61. FAERBEANIBL &l 8-62. FaRIEANI B
/
@ T00A o @ @ 00mv & J[z.nnm, anws!ﬁ“s][ D 7 casv @ 100a 0w @ ® 20.0mv = \[z.wms ]ﬁﬂu"ukmns;‘sm‘ PR
VN=6V E 11V 2.5MHz HZj lo=1A VNn=TMVZE6V 2.5MHz H 3zl lo=1A
PFM/PWM PFM/PWM
Vour = 3.3V Ta=25°C Vour = 3.3V Ta=25°C
Kl 8-63. LREEBRAMIN - LT} K 8-64. LRBRBRAMIN - TRE

- 0oV _w @ @ 200V 5 @ 1.00A 93)[3.008 H."s"ukkf‘:‘s‘m ‘ o 120V @ 0oV v @ @ 200V & @ 1.00A OUJ[400us ﬁnnkM:;fms @ 20V
Viy = 12V R = Vin =12V R = &
VOUT = 5V TA = 25°C VOUT =5V TA = 2500
E 8-65. S TR - Z£H P 8-66. #yH B ELhEE - BH

e,
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8.2.4 fff VSET Mm% & Vo MBS

VIN VOUT
3V-17V TPS6230x L1 0.4V —5.5V
O [:l VIN SW I:]m O
c1 —L — 1] EN vos [}————/ 1
10uF T 22uF
B/ L
——— s
MODE/ R2
1 s.conr PG [
—=C3 2R3 GND
=
NV N ;l; N

& 8-67. L7 N F HLEE (VSET)

8.2.4.1 &1/ ER
VSET i Afdi il — AN HpH 28 7E FB/VSET 5l b4t | SR B dEE. £ 7-2 BR T 16 ANal k.
8.2.4.2 it 12

T/ MODE/S-CONF 5| kit £ VSET k5. — B ¥ a3f-id & N VSET iz47 , WaEpHEH & 23 {0UE L VOS
SR Vo. HFR Vo HIESEAE FB/VSET Al GND 2 [A] () 4M 5 Ha PH 28 R2 HHAT 9w AL
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8.2.4.3 Wi 4k

Tek Prevu m 1.3
-40C
: 1.25 2oe
25C
1.2 85C
AN VAN g =5
_ o
Bfi_iNoucTor % 11
>
g 105 e
£ < [ T
Bk YA AAAAABAAAUGRAAARAAARRAAARS <
i 5 095
o
>
0.9
T i td bev 5.0 Jocsoms) [ ® 7 Y
V=12V 25MHz 13} lo=1A o
o 1 2 383 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
V 1.2V o Ta=25°C YINT)
=1. L=22uH =25° ;
ouTt b A VN =3V -17V I = - 40°C % 150°C
Pl 8-68. %y RS N
o ® P 8-69. Stk LRGP - 5% VSET
100 100
) 90
80 80 ==
70 70 Eatll e
< d L < Al “Z
£ 60 ) L =TTl £ 60 /, v
g L1 I > g //
§ 50 T § 50 v 7"
£ 40 = e ol A s
i 7 I — vin=av i 7 — VIN=3V
30 f == = — VIN=5V 30 — VIN=5V
9z — VIN=8V Z —— VIN=8V
20 o —— VIN=10V 20 —— VIN=10V
10 %{/4’ — VIN=12V 10 — VIN=12V
— VIN=15V — VIN=15V
0 0
1E-5  0.0001  0.001 0.01 0102 051 2 001 002003 005 01 0203 0507 1 2
IOUT (A) IOUT (A)
H 3 PEM/PWM L=22uH Fsw = TMHz FPWM L=22uH Fow = TMHz
E 8-70. B S IR R Vour = 0.4V B 8-71. BE M BRAIKARR Vour = 0.4V
100 100
El) 90
80 = 80 =
B 5 L — /ZE=E_%
o 777 L v /;;/ =
£ 60 a4 £ 60 v Z
g 5 g 5 A LA
3 ﬁ/ S AN N
2 40 2 40 A
a — VIN=3V i / %74 — VIN=3V
30 — VIN=5V 30 Z — VIN=5V
— VIN=8V L~ 74 — VIN=8V
20 7 —— VIN=10V 20 Z — VIN=10V
mﬁ/ — VIN=12V 10 — VIN=12V
— VIN=15V — VIN=15V
0 0
1E-5  0.0001  0.001 0.01 0102 051 2 001 002003 005 01 0203 0507 1 2
IOUT (A) IOUT (A)
E1Z PEM/PWM L=1uH Fow = 2.5MHz FPWM L=1uH Few = 2.5MHz
& 8-72. FFE SR BIRMA KRR Vour = 0.4V K 8-73. 2 HHL HRIA KRR Vour = 0.4V
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8.2.4.3 /M (4 )

&l 8-78. Hr i UK S H IR ISR Vour = 1.2V

1.15 1.15
— lout=0.1A 11 N — lout=0.1A
11 — lout=0.5A \ — lout=0.5A
< 1.05 — lout=1A ~ 1.05 — lout=1A
I \ — lout=2A I —— lout=2A
S s ! N
> > \
2 095 g 09 N
g NAN ~ S 09NN
g 08NN g NN
I N ~ < 085 <
2 085" ~ g 08
5 08 \\ N T \\ ~ 5 075 —
& 075 N T—— Em——NES & o7 N
0.7 \\ ] 0.65 \
0.65 "] 0.6
3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 2 4 6 8 10 12 14 16
Input Voltage (V) Input Voltage (V)
H 31 PFM/PWM L=22uH Fsw = TMHz FPWM L=22uH Fsw = 1MHz
B 8-74. FFMME SN RIS AR Voyr = 0.4V B 8-75. FRMEBE SWMAHIERIMNAR Voyr = 0.4V
1.3 1.2
1.2 — lout=0.1A — lout=0.1A
N — lout=0.5A 115 — lout=0.5A
— N — lout=1A — — lout=1A
r i \ — lout=2A T 1 — lout=2A
Z 09 NN s 105
= 0 N
5 NN =
0.8 N ) \
5 N~ ™ g5 !
z 07 ~ 3 \\
g 06 . g 0.95
oo N~ w \
> 05N > 09 \
5 04 ~ = 5 085 —~—
& g'z ] & 08 E—
o4 I 0.75 \\
0 0.7
3 4 5 6 7 8 9 10 11 12 3 4 5 6 7 8 9 10 11 12
Input Voltage (V) Input Voltage (V)
£ PEM/PWM L=1pH Fow = 2.5MHz FPWM L=1uH Fow = 2.5MHz
K& 8-76. FFME SN B KRR AR Voyr = 0.4V B 8-77. FRME SMABERIKKR Voyr = 0.4V
1.21 1.205
T 1.203
B
™ 1.201
1.199
S s ~
2 < 1197
o "l|\ )
E 1.2 \{ E 1.195
2 S =)
e} \l ¢] 1.193
1.191
— VIN=3V — VIN=10V 1189 v|N=3V — VIN=10V
— VIN=5V — VIN=12V 1.187 | — VIN=5V — VIN=12V
— VIN=8V — VIN=15V — VIN=8V — VIN=15V
1.19 1.185
1E-5 0.0001 0.001 0.01 0102 051 2 1E-5 0.0001 0.001 0.01 0102 051 2
IOUT (A) IOUT (A)
H 3 PEM/PWM L=22pH Fsw = 1MHz FPWM L=22uH Fsw = 1TMHz

Bl 8-79. it E S IR R Vour = 1.2V
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8.2.4.3 prfifi% (4 )
1.248 1.2
104 T 1.199
1232 ~ 1.198
[
_ 1224 L - Y R
Z . 2 1.196
Q 1.216 LU Ml Q
L 1.195
= =] el \_ [
1.208
3 L T sl 3 1.194
> 12 1 — = >
: FFRH 1.193
1.192
—— VIN=3V — VIN=10V 1192 vIN=3V — VIN=10V
1.184 | — VIN=BV — VIN=12V 1191 | — VIN=BV — VIN=12V
—— VIN=8V — VIN=15V —— VIN=8V — VIN=15V
1.176 1.19
1E5 00001  0.001 0.01 0102 051 2 1E-5 00001  0.001 0.01 0102 051 2
IOUT (A) IOUT (A)
H3h PFM/PWM L=1nH Fsw = 2.5MHz FPWM L=1uH Fsw = 2.5MHz
E 8-80. %! B FE S#rH HIREIIR R Vour = 1.2V FE 8-81. i i S H HIRRIINAR Voyur = 1.2V
8.3 RGinHI

8.3.1 LED HiJR

TPS62902 v FfELh% LED fIH . JEffH SS/TR 51, nJ#in K FB 51 I B AR T Ak E . X, 16
DR PH A R BRARAG | @bt 2 DR 45FE. i T Ub o] 3Rt 2.5pA HEIH |, Seist5| I R rT AR BE 5 #2 X 21 it 4k
R BH AR AT . RS LED HAGE , H TR R ( FEREE ) T RS S, DUE RS
LED. TPS62902 7 £l Al PWM Y. P 8-82 Firam A &isk UL i ek i) o7 A He 2%

VIN
W17V TPS6290x L1 VOUT
O [:l VIN SW []_fWY\ oo ')
c1 L — 1 N vOs []—/ 7' —
10pF s/ 22pF
O—+—— 1 ss/TR vseT L
MODE/ R2
1 s.conr PG []
R4 S R3 GND
) 1
vV ;; A4

| 8-82. HLHLJF LED HIF

SS/TR ALy HPHEE X T FB HJE. fHH R 21 #iid Rggrr = R4 = 162k Q B H & E N 304mV. XA LUK
R4 FHIFFEMARFR 0.6V S5t B s Hil sk —2F , AR 3R K aF RO S o

Vg =0.75%x2.5uA %X Reg 1 21)
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A AR SR At B PH 28 R2 B M FB/VSET %I GND [1E & k. L AURYEFTH LED Fr i 1 1F 7] HL R A 8
INET N R AT BB . SLVA451 3t T (5 .,

8.3.2 AZ MR
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PACKAGE OUTLINE

RPJO009A

VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—3

=N
=

" (0.15) TYP

(45°X 0.1) ——

P 025
e
- 6X[0.5
,,,,, !
- |y
h | 028

PIN 11D 44
i

1 0.1 [C|A|B
g & 0.050 |C

4224505/A  10/2018

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.
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EXAMPLE BOARD LAYOUT

RPJO009A

VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

‘ ——2x (1
(0.925) | H | ‘ M
T D el T s S
| | | @
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R e
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| 1 I
I B (R 4,7}7,
st
| gt
| 2X (0.45) i | 6Xx(02)
[~ (0.625) == (0.625) =
PKG
¢
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:30X
0.05 MAX a‘ r 0.05 MIN a] r
ALL AROUND
==t METAL UNDER
METAL EDGE ! fSOLDER MASK
I
: |
EXPOSED ™—SOLDER MASK EXPOSED 7 ™ SoLDER MASK
METAL OPENING W) OPENING
NON SOLDER MASK
DEFINED SOLEmEn K
(PREFERRED)

SOLDER MASK DETAILS

4224505/A 10/2018

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
4. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

i) TEXAS

INSTRUMENTS
www.ti.com

Copyright © 2023 Texas Instruments Incorporated
Product Folder Links: TPS62902

V4
w

HRXTFIR 43

English Data Sheet: SLVSFM1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps62902?qgpn=tps62902
https://www.ti.com.cn/cn/lit/pdf/ZHCSNC1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNC1A&partnum=TPS62902
https://www.ti.com.cn/product/cn/tps62902?qgpn=tps62902
https://www.ti.com/lit/pdf/SLVSFM1

I3 TEXAS
TPS62902 INSTRUMENTS
ZHCSNC1A - MARCH 2021 - REVISED NOVEMBER 2023 www.ti.com.cn
EXAMPLE STENCIL DESIGN
RPJO009A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
]
~—6X (0.5) »1 ! 3X (0.25)
: T,
‘ |
—-—-—-—- U R T O N )
| S
(0.925) ‘% . ‘ 2X (1)
Y l,i,ili,i, __ PKG
T ] | ¢
(0.25) [ i
B S 2 [ S
T C:i]
4X (0.65) i |

l~— (0.625) —»}«— (0.625) 4

BASED ON 0.125 mm THICK STENCIL

43

—=  2X (0.45)

PKG
¢

SOLDER PASTE EXAMPLE
SCALE:40X

4224505/A 10/2018

NOTES: (continued)

5. For alternate stencil design recommendations,

see IPC-7525 or board assembly site preference.
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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 ©)
@ ©)
TPS62902RPJR Active Production VQFN-HR (RPJ) | 9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 165 FR8
TPS62902RPJR.A Active Production VQFN-HR (RPJ) | 9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 165 FR8

@ 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 TI'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.

OTHER QUALIFIED VERSIONS OF TPS62902 :
o Automotive : TPS62902-Q1
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NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
: |
© Bo W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TPS62902RPJR VQFN- RPJ 9 3000 180.0 8.4 175 | 225 | 1.0 4.0 8.0 Q1
HR
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TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\‘ /}#\
. 7
\\ /
T
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS62902RPJR VQFN-HR RPJ 9 3000 210.0 185.0 35.0
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