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TPS53515 1.5V & 18V (4.5V & 25V R E) A
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1 K 3 H
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ATSEHL 12A FrRaf e FR
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60 Vour=3.3V Vour=5V
0 2 4 6 8 10 12
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5.1 4% ABUEE
7E HARIE RS N B TAR GRS Bl a3 ( BRAES A wid )
B/ME BAE L0
EN -0.3 7.7
sw DC -3 30
BEASE < 10ns -5 32
VBST -0.3 36
VBST®) -0.3 6
COPNCE R EE () W45 < 10ns i) VBST 38 v
VDD -0.3 28
VIN -0.3 30
VIN-SW , Hii -3 30
VIN-SW < 10ns B#Zs -5 32
VO. FB. MODE. RF -0.3 6
. PGOOD -0.3 7.7
iR VREG. TRIP -0.3 6 v
gaE Ty -40 150 °C
WAFIREE | Toyg -55 150 °C

(1) R 2 RAHVEE P H R EER , FTRESN S G B AR . REAUSGR BV BUEE |, TFARIRES IR L2 R DLRAE 22X
ZATFAF SRR IA S AF R RENS 1L IS8T o I () b 40 S KB 46 A T P RE S 2 1 0 ek

(2) P HS AR AR T X 255 4 Ml ) FEL

(3) A HIEEIILL SW ki ki

5.2 ESD &%
18 L T0A
R NAETRCEAER (HBM) , 754 ANSI/ESDA/JEDEC JS-001 #xif:(™ +2500
V(Esp) LR - — — \Y
FEHEERT (CDM) , f& JEDEC #iE JESD22C101(2) +1500

(1)  JEDEC 3ck4 JEP155 #4511 : 500V HBM i s 7E k7l ESD £ fe F % 42k 7.
(2) JEDEC X4 JEP157 #5H : 250V CDM I} Aefis EARvE ESD 2 HlAE N 22 &4/,

5.3 BWEITE&MG
TE AR SR 1 R 1 TR T 8 9 BB A ( BR R 5 B )

wm/ME BNE|  Bfr

EN -0.1 7

Sw -3 27

VBST -0.1 28
R vBST(" -0.1 55 Vv

VDD 4.5 25

VIN 1.5 18

VO. FB. MODE. RF -0.1 5.5
P PGOOD -0.1 7 v

VREG. TRIP -0.1 5.5
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5 HARE KGR T I TARIREEVE I N A ( BRAESA W)

B/ME BORME| B4

HARE R TAREZTER | Ta

-40 85 °C
(1) HEELL SW 5] NI,
5.4 HEREE R
TPS53515
_ RVE
Hagghr() (VQFN-CLIP) LA
28 5|l

Roua 7Sl 375 °CIW
R0 yc(top) GEE AN (TEE ) #BH 34.1 °C/W
Rous 25 3l B AR 18.1 °C/W
byt 4 B THRHIES 4 1.8 °C/W
LT 25 2 WA AE S 40 18.1 °C/W
R0 yc(bot) gEEHNE (JRE ) HBE 2.2 °C/W

(1) AXRWMEBIRRELEL |, SR FZERIC 2275 Tt
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5.5 B4
E R8RS TR ARG M B VREG = 5V, EN =5V (44 Nl (RJER B3 )
2K \ WAL | mME ommE BkE| B
EEJR HLIA
Ivoo VDD f5i & HL Eﬂ; @%%}f(ﬁ%ﬁ Yo ) 1350 1850|  pA
IVDDSTBY VDD FHLHLI 1;;5 é‘?@iﬁ;ﬁ 850 150  pA
IVIN(eak) VIN & HLR Ven = 0V 0.5 pA
VREF #it}
VvReF el LR FB w/r/t GND , T = 25°C 597 600 603 mv
FB w/r/t GND , 0°C < T, < 85°C -0.6% 0.5%
VVREFTOL FEE R R A 22
FB w/r/t GND , = - 40°C < T, < 85°C 0.7% 0.5%
I B
IFs FB it \ B Vgg = 600mV 50 100 nA
lvopis VO JiHL HLR Vyo = 0.5V, EH] s 4 10 12 15 mA
SMPS #iFR
Vin =12V, Vyo = 3.3V, Rpr < 0.041 250
Vin =12V, Vyo = 3.3V, Rpg = 0.096 300
Vin =12V, Vyo =33V, Rpr = 0.16 400
. P Vin =12V, Vyo = 3.3V, Rpg = 0.229 500 "
Vin =12V, Vyo = 3.3V, Rpg = 0.297 600
Vin =12V, Vyo = 3.3V, Rpg = 0.375 750
Vin =12V, Vyo = 3.3V, Rpg = 0.461 850
Vin =12V, Vyo = 3.3V, RpR > 0.557 1000
tonmin) o T A [ Ta=25°C) 60 ns
toFF(min) T3 W ] Ta=25°C 175 240 310 ns
WRFE 2 SW
Vg E VyReG - vesT » Ta = 25°C , | = 10mA 0.15 0.25 Vv
lvesT VBST iR Hiiit Ta=25°C , Vygst = 33V, Vgy = 28V 0.01 15  pA
pizcEn i
VENH EN {4 5 B ML 1.3 1.4 1.5 \%
VENL EN %% B {E H % 1.1 1.2 13 v
VENHYST EN 1R Fi 0.22 \%
VENLEAK EN % NI FLiA -1 0 1 A
4=k
tss A Bl ) 1 ms
PGOOD Lt
MER % PGOOD #i A 104% 108% 1%
M % PGOOD #fi A 89% 92% 96%
VpoTH VDDQ PGOOD [
PGOOD i H: % i L T 113% 116% 120%
PGOOD it ik H.°F 80% 84% 87%
Ipg PGOOD # Hijit Vpsoop = 0.5V 4 6 mA
PGOOD ik A IR 0.8 1.0 12| ms
tpeDLY PGOOD %EiR k]
PGOOD it 4EiE 2 us
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5.5 SRS (42)
16 R RS PE T 1 TR W 4 L VREG = 5V, EN = 5V &£ Fillfe ( Bk 5 sin )

E 24 RS w/ME HBUE BNE|  BAr
lpGLi PGOOD i H.ifi Vpgoop = 5V -1 0 1 WA
EEL R
Rrrip TRIP 5| i B FHYE 20 70 kQ

Rrrip = 52.3kQ 101 12 13.9
locL HLPREIRE |, AE A
Rypip = 38k Q 7.2 9.1 1.0
Rrrip = 52.3k 0 -15.3 1.9 -8.5
locLn F B BRI A, #E A
Rypip = 38k 0 12 -9 I
Vzc T E R 0 mv
sl
VUREGUVLO \JLREG JRIEBSE (UVLO) BRI Hy “@% 3.25 3.34 3.41 v
e Kl 3.00 3.12 3.19
VubouiLo VDD UVLO Jff Mg (BRI ) 4.15 4.25 4.35 v
S 3.95 4.05 4.15
Vovp ML (OVP ) BIfE OVP il i & 116% 120% 124%
tovepLy OVP f&4F4EIR Jiti i 100mV LK 300 ns
Vuve RIEARY (UVP) BRI L UVP A&l B 64% 68% 71%
tuveoLy UVP %EiR UVP 8 2R 4EIR 1 ms
PR
. SR 140 .
Tson P E™ B 20 C
LDO /%
VRree LDO %t FL ViN =12V, I .oap = 10mA 4.65 5 5.45 \%
VDoVREG LDO fi& & FerE VN> 4.5V, I oap = 30mA , Tp = 25°C 365 mv
lLbomax LDO i it R 1l ViN=12V, Tp=25°C 170 200 mA
PI# MOSFET
Ros(on)H & MOSFET St s fH Ta=25°C 13.8 155 mQ
Rps(on)L %M MOSFET il B FH Ta=25°C 5.9 70/ me

(1)  MRHmBtHEE. K&,

(2) TR A TR SR (RpR)-
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5.6 JLRKFE
100 100
| — — 1 — —
B T ;\? | —
3 / \\ e / \\ I
S 80 2 80
£ fon =500 KHz, V= 12V, Vg =5V £ [/t =500KHz Vyy= 12V, Vgp =5V
Ta=25°C, Loyr = 1 pH, Mode = Auto-skip Ta=25°C, Loyt = 1 pH, Mode = FCCM
70 —— Vour=06V ——Vg =1V 70 ——Vour=06V ——Vg =1V
Vour=12V Vour=15V Voyr=1.2V Vour=15V
Vour=1.8V Vour=25V Vour=1.8V Vour=25V
60 Vour=3.3V Vour=5V 60 Vour=3.3V Vour=5V
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Output Current (A) Output Current (A)
B 5-1. R SHHHERRR Bl 5-2. FELGHHERHRE
100 100
— —t
90 fﬁ — L ——— 90 — L ———
£ w0 / I —— £ 4 / I — ]
> \ > \
£ 70 fow =1 MHz, Viy =12V, Vpp =5V 1] € 70 fow =1MHz, Viy =12V, Vpp =5V
- // Ta=25°C, Loyr = 1 uH, Mode = Auto-Skip w Ta = 25°C, Loyr = 1 pH, Mode = FCCM
60 —Vour=06V ——Vg =1V 60 —Vour=06V ——Vg =1V
Vour=1.2V Vour=15V Vour=12V Vour=15V
Vour=1.8V Vour =25V Vour=1.8V Vour=25V
5 Vour=3.3V Vour=5V 5 Vour =33V Vour=5V
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Output Current (A) Output Current (A)
& 5-3. R SHH B R & 5-4. B SHH RRKXR
13 13
fsw = 500 KHz fow = 1 MHz
Vpp=5V Vpp=5V
Vour=1.2V Vour=1.2V
1.25 Ta=25°C 1.25 Tp=25°C
Logr=1uH Loyr=1uH
Mode = Auto-skip Mode = Auto-skip
S 2 b
5 1.2 = = 1.2 [ —
O O
> >
1.15 Vy=5V 1.15 Vin=5V
— V=12V — V=12V
1.1 V=18V 1.1 V=18V
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Output Current (A) Output Current (A)
B 5-5. %t o S IR AL R SR R &l 5-6. %t} 61 I S HH IR R IR R
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5.6 JLAIRHE (52)

1.3 1.3
fsw = 500 KHz fsw =1 MHz
Vop=5V Vpp=5V
T, =25°C T, =25°C
1.25 Loyr=1HH 4 1.25 Loyr=1pH 4
Mode = FCCM Mode = FCCM
Vour=1.2V Vour=12V
= =
5 1.2 — 5 1.2 e
O O
> >
1.15 V=5V 1.15 Vin=5V
— V=12V — V=12V
" V=18V 11 Viy=18V
0 2 4 6 8 10 12 2 4 6 8 10 12
Output Current (A) Output Current (A)
B 5-7. % o I A Y BRI (KOG R Bl 5-8. Firth i F S tH FIR I (K9G 2R
1200 - - - - - . 600
V=12V, Vpp =5V, T, = 25°C faw = 500 kHz
Lour = 1 uH, Mode = FCCM, Vgyr=1.2V Vop=5V
Vour=1.2V
1000 550 Tp=25°C ]
%‘ § Lour=1pH
< 800 — fgw = 250 KHz < Mode = FCCM
g —— fgw = 500 KHz g
o 2 500
S faw =1 MHz S ~—— | ———1
3 600 3
[0 (0]
- C
450 -
400 Vin=5V
— V=12V
V=18V
200 400 =18
1 2 3 4 5 6 7 8 9 10 11 12 2 3 4 5 6 7 8 9 10 11 12
Output Current (A) Output Current (A)
& 5-9. FFoHiE S5t A M IR R Bl 5-10. FF5R Sy BRI KR R
90 90
85 85
80 80 \\
75 75 NG
70 70 \\\
65 65 \
G 60 5 60 N
< 55 & 55
50 50
45 45
40 40
35 35
30 —— 200LFM 30 —— 200LFM
25 —— Nat conv 25 —— Nat conv
20 20
0 1 2 3 4 5 6 7 8 9 10 11 12 0 1 2 3 4 5 6 7 8 9 10 11 12
lout (Amps) lout (Amps)
VIN = 12V FF AT % = 600kHz VIN =12V FAiE = 600kHz
B 5-11. #&TAERX , Vo =1.2V A 5-12. K&TAEX , Vo =5V
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5.6 HLAVERE: (42)
. L £
1PSE351x i | [ TPssasix
ViN=12V fsw =1 MHz ViN=12V fsw =1 MHz
Vout=12V loutr=0A Voutr=12V lout=0A
; W [ P d!\/lode = Auto-skip | | © Mode = FCCM
k. e— T M T
i e = o
| i |
.4 ; ‘ ,
| |l | % | ‘ | |
i o | 1
‘ Il | I I
(@@ 100wV omsot12v 1m0 By200m (wiggap /3 0av 10.0n8/pt @D 10.0mY Offsot12V 1MQ Fy20.0M Wi S BV 1.0ps/div 10.0GSls 1T 125psipt
” MO By:20.0M @ i M0 Ry20.0m Stoppe
RL2oM 149 acas RUBO0K
Voo Wean  Wm  Max  SiDev  Goumt o S e Voo Wean Wi Max St Goumt o s g
@ ke [F8mv_ [9.8000006m [odm zm Groan B cnite) @ PrPc [5938mv [8443076m [306m  [16ssm  [93sn 7.0 ustoz.
@ e [ i i e e e @ v [y i fiz iz Jmoos mo
@ Min idsev  [1.4082 B idss  [2fasy  me @ Min idsav_ [1de40832 1493 1485 [mesw (370
@G Frea: 140.5Hz  [136.24927 [130.4 1405 3.078 X | @G Frea: [B61.4xz [862.78492k [839.7k  [9835k  [1089k (360
- — e
E 5-13. BEIBkERBEREeSBAT &l 5-14. FCCM Ra&SiBAT
PSS T
3 “ViN=12V fsw =1 MHz 1| F ViN=12V fsw=1MHz
Vour=12V loyr=0.1A Voutr=12V loyr=0.1A
Mode = Auto-skip Mode = FCCM
1 ALY T bk L ’ Py
| |1 | I | |
| . v
| ] 1 | {
[ s ! ! |
[ “ [ 1 ‘ | | ‘ ;
@i 10.0mV Offset:12¢  1MQ By20.0M Wiggap /10 5.0psidiv_ 2.5GS/s 400psipt @i 10.0mV Offset:12V MO By20.0M (wiggap Sa0sv 1.0psidiv_10.0GS/s  100psipt
@ B Ve MO By:20.0M Stopped @ 5w M0 By20. 00 Stopped
@i PrPk [Tomv_ [7.7440005m [rzm [pdm B0y [250 U0 Avguston iy 16T @ FrPk [famv [rA00986m [odm [pom 204y [85.0 ulo Augustoz,2013 164809
@ Max  [1206v [1205776  [1205 _ [1206 30724 [250 @ Max  [lz0iv 12011143 [1.201 1202 [o12p  [s50
@ e [iiev [idsen [ids [ids e e b R e X T X [ e
@ Fror  [1s7ow [1soasarik [1oser [tersn otsan 2so @ Fro  [soaswc [iotesizm fraaon lorzte rossn s |
- Y= =
& 5-15. BB RRSET B 5-16. FCCM RazsigfT
TPE5351x v TPE5351x T
"VIN=12V  few=1MHz VIN=12V  fsw=1MHz
" Vour=12V Ilput=6A Voutr=12V loyt=6A
Mode = Auto-skip Mode = FCCM
1 m n
f " . o -/
\ : i \ i | \ ‘ \
[ —— - . (.
I O O | | | o |
(@ 10.0mv oftset:1zv 1Mo Byz00m Riqgap /20 1.0psidiv 10.0GSfs IT 12.5psipt @D 10.0mV Offset:12V  1MQ Hy200M Aiqgap /B [ t-opsigiv 10.06s1s 1T 125psipt
‘ @ 5.0view MO By:20.0M Stopy @ 50V 1MQ By:20.0M Stopped 1
522008 AL g0k s03.3cas AL ao0k
Voo Mo  Win  Mmx  SiDw  Gount o o e Voo W  Win  Mex St Gount o e ety s
@D e [Ty [raissiEm [isey [ [seay [#on @D e i1y [ravsotom [isesy  [03m  fpraz [0
@ v [Tz iz il [ eesim #i00 @ v [Tz Jraois i [ Jeavim Jwio
@ M [iioiv [iissieer it [ides [sasom [#o0 @M [Tioiv Jiivsian [ [i4es Jraem [wis
@ Freq'  [965.8kHz_|16.298666M [327.7k _ [4.095G  [210.6M 4080 @i Fro'  [96B.0KHz_|28.98706M [s27.7k __ [4.885G  [284.1M__[300.0
= 3= 3 g
K 5-17. HEIBkEREARERBAT & 5-18. FCCM R iasT
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5.6 JLAIRHE (52)

; v=tzy WV
Vout =12V DYN |

! , Made = Auto-skip;
presss \.,,,,,,.,.,.‘I - 1

—

[
TPSE351x

@1 50.0mV Offset:12¢ MO Hy:20.0M i /244 100psidiv 2.5GS/s  400psipt @1 S0.0mV Offset:12¢ MO Ey20.0M g 244 100psidiv 2565l 400psipt

@@ 5.0vie 1MO %,:20.0M Stopped 1 @ 5.ovidv MO 7y:20.0M Stopped  Single Seq 1
@ o 1MQ By:20.0M 6acqs RLi2.5M @ sondv 1M By:20.0M 1acgs RL:2.5M
@ Prpx [1100mv_[1i00m  [100m  [1i0om 0.0 C @ Fepk [T1a0my [1i4om  [iidom  [1idom o0 [io |
Q@I Max  [125v 12540001 1256 [125¢ oo sa || @ Max  [125v 12540001 1256|125 oo [0 |
@ we [i1ev[iiswoor [iie i po B [ | @ e [17av_ 11400001 148 [1ae [oo [0 ]

E 5-19. BBk R EE & 5-20. FCCM & B S5
Fo b - = | oot P

ViN=12V i ViN=12V
Voutr=12V E } Voutr=12V
! fsw =1 MHz ! fsw =1 MHz
b ; ; / e ases fp e o i _/ ......... TS 0A
1 Mode = Auto-skip - s Mode = FCCM -

@ soomvidiv 1MQ By:20.0M Qg / 960mv 10me/div 1.06S/s  1.0nslpt

@ 0omvidiy M0 B200m Wi / 9o0my 1omeidiv 1.0GSis  1.0msipt
@ Vi M0 B20.0m Run Samplo @ sviaiv M0 B200m Run Sample
@ sV M0 By200m 7acas RLA0.0M @ soviav M0 By200m 45 3cqs RLADOM
@ sV M0 By20.0M Avlo August@2,2013 170347 @ s v M0 By200M Auto Avgust02, 2013 17:10:49
Valuo  Moan win Mix  StDev  Count info Value  Mean Min  Ma StDev  Count Info
@ Freq [28.33kHz [28.323350k 281k [879k  [2209 78 | @ Freq [29.9kHz  [51.290252k [28.08k [959.4% 14206 [450
@ Min  [360mV_[36.000024m [360m  [360m o0 7o @ Min  [360mV_[45057a0im [2520m [ J60m  [m |80
@ rrex iz [zl fiziz oz oo 7 @ rrek  [lzav  [izsosez [soaom  [iAe  [igszm |50
@D Hio  [Lsev iise  ise  frase oo Jre @ rio [Lisav Jitesezie firsom |12 oram  Jes0
B 5-21. 3Bk S 3D E 5-22. FCCM 23
T T v v T T T T T T B T T T T T
TPSE35 TN T TPSETN I
- . 1N P -

i VIN= 12V ERlN: i ViN=12V
Vour=12V 5 Vour=12V
fsw =1 MHz ! fsw =1 MHz

: : ' i ! “lout=6A" - : ! / i : louT=6A ;
1 Mode = Auto-skip - ¥ Mode = FCCM ]

@ oomviaw Mo By:z0.0m A/ veomv. f.omsidiy 1.068/s  1.0nslpt @ omviay Mo Byzo.om A /- ssomv 10msfdly 1.068/s  1.0nslpt
@ o.ovieiv MO By:20.0M Run Samplo 1 @@ sovidiv M0 Byi20.0M Run Samplo 1
@ 5ovien ma Byz00m 15 acqs RLA0.0M @ 5oV 1ma By200m 43acqs RL:10.0M
@ 3oview ™a Byz00m Auto August02,2013  17:05:23 @ 3oV ™o Byzo0m Auto August02,2013 171016

Vol Moan win Msx  StDev  GCount info Vel Woan win Max  SiDew  Count Info
@A Freq  [29.06kHz [28.523836k [28.08k  [2943k  [395.2 150 | @l Freq  [29.41kmz [52.70235k  [20.08k  [950.4k  [146.4k  [43.0 [&]
@ Min [36.0mV__|42.400025m [500m __ |360m __ [10.89m 150 @ Min [360mV | 43520582m [2520m _ |360m _ [34.37m __ [43.0
@D Prre  [1272v [12448 sosom  [1.38 2094m 150 @I PePe [1272v [1.2585294  [s040m  [1.488 139.5m |43
@ High®  [118av__ [1.1388 prsom |12 Z10.5m 150 @ High®  [118av__ [1.1648260 [3rB.0m 12 1a16m _ [43.0

K 5-23. H3IBkERELR H 3D & 5-24. FCCM [3)
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5.6 JLARE (42)
T T . T T L S I T I T T R

T

lout=0A

VIN=12V
Vour=12V
fsw =1 MHz

Mode = Auto;ékipA

VIN=12V
Voutr=12V
fsw =1 MHz
_lour=0A
Mode = FCCM

K 5-29. Fifw EEAT

< <
i
A \_960mV. 10.0ms/div 100MS!s. 10.0ns/pt @ 3oomvidiv 1MQ B,:20.0M A \_960mV. 10.0ms/div 100MS/s. 10.0ns/pt
Run Sample @ o oviaiv 1M By:20.0M Run Sample
9 acas RLAO.OM - 5 0Vidiv MO By:20.0M 5acqs RLAD.OM
Auto August@2,2013  17:20:52 @ v 1M By:20.0M Auto August02,2013 1742111
Voo Mean  Win Max SiDev  Count o Valw  Men  Win M SiDev  Gount info
@D Freq  [1349Hz  [296.30517k [1349 732k J42zok a0 @D Froq  [B503kHz _[527.50042k [28.86k  [o734k  [456.4k _ [5.0
@ Min 24.0mV_[37.333312m [360m  [5640m  [107.6m 9.0 @ Min  [240mV_[88.700061m [36.0m  [sedom  [es7m 50
@ P 126V 12 Frzom 1284 is8.zm 90 @ PP [l26v 14472 brzom 1212 zes.7m |50
@ Highr  [12v 1138 R = 5.0m 90 @ High  [12v [1.1964 EE 12 b2sem |50
ipssasic T T 1 I ! ! T T TPEadT | T T ! ! ! !
Poosd oo t
[ o ;
+ e 4 Pt T =
i ViN=12V \ ViN=12V
Vout =12V Vour=12V
i fsw =1 MHz 11 E 3 fsw=1MHz
i ; _lour=6A |1 ; SN IR SN SN S .. lour=6A
i Mode = Auto-skip Mode = FCCM
&
-
|
1 L 1 1
T e T =
- 1
A 1\ 960mV 100ps/div 2.5GSis 400psipt Q@ soomvidiv 1MQ By:20.0M ﬂ-\_ﬂwmv 100ps/div 2.5GS/s 400psipt
Run Sample 1 @ o ovieiv 1MQ By:20.0M Run Sample
5acqs RL:2.5M - 5oV 1MQ By:20.0M 28 acqs. RL:2.5M
Auto August02,2013  17:30:49 @ 30V 1M Byi20. 00 Auto August02,2013  17:3443
Vaue  Wean  Min__ Max  SiDev  Count o Vaue  Men  Min__ Mex  SiDev  Count info
@ Freq [970.9kHz [975.72525k [951.4K [991.0k 10.85k 50 @ Freq [985.8kHz [74.872946M [346.8k [333M  [185.1M  [28.0 |
@ Min [i92.0mv_|192.00003m [-1820m _|-192.0m (0.0 50 @ Min [i92.0mv_|201.00003m [360.0m _ |36.0m _ [96.67m _ [28.0
@ PrPic [T4zev (14232001 [1.416 14z 6573m 50 @ Prpk  [Tazev [1zisesrz [rzom (159 5474m_ [z8.0
@ Highr 12V 11878 e |z 5286m 50 @ High [12v lpa1.85716m [60m |12 laos.1m [28.0
e T T v T T T T T T r T T TV T T T T T
b o Lo 11k i ViN=12V ]
. r 1 VOUT =12V ]
f VIN=12V F 1 fsw =500 kHz
! Voutr =12V louT=0A ]
1 fsw =1 MHz 1 vour Mode = Auto-skip |
R P A SR ST S P i WP 'IOUT =OA . ] : i
! Pre-bias = 0.6 V & ; ; e i 3
b 1 e i N E
¢ Mode = Auto-skip o0 -
‘ M | @ ]
F e
L 4 [ 3
@ [osw ]
Q@ soomvidiv 1MQ By:20.0M W ./ 9somv 1.0msidiv 1.0GSis 1.onsipt 2 3
@ 0. 0Viciv MO By:20.0M Run Sample 1
- 5oV 1MQ By:20.0M 1acqs RL:A0.0M
@ v 1MQ By:20.0M Auto  August02,2013  17:38:00 1MQ §y:20.0M @ 43.72mv. A N\ 32V 50.0psidiv 200MSs 5.0nsipt
1MQ By:20.0M 1.45v Run HiRes
Value Moan Min Max StDev  Count Info MO By:20.0M QAL T08.6mv 5acqs. RLADIK
@ Freq  [597.6kHz [507.63441k [597.6k 5976k [0.0 10 1MQ Ry20.0M Auto June 24,2013 178,57
@ Min 5760mv__[s76.0m f7eom _ [s7eam o0 i)
@D Pk-Pk  [660.0mV [660.00003m [660.0m  [660.0m 0.0 1 Velue ‘Mean Min max StDev  Count Info
@ High® 12V 12 1z 12 20 1 @ Froq' [z0%sNHz [2i561521m [esM  [23seM  [faozk 50

&l 5-30. T EGFF
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5.6 JLAIRHE (52)

ViN=12V

Voutr=12V |
fsw = 500 kHz |
Mode = FCCM -

Arl min 32.0 max 75 .8

] J

o i ’:“‘ 3:,;:}‘ (e )t e o
ol | S
fsw = 500kHz V, =12V Vo =5V
lo=12A  Cour= 10x 22 uF ( 1206. 6.3V.
X5R )
SNB = 3Q+ 470pF Rgoor =00
FIE RS Lour=1HH 21mQ ( JuBifH )
B 5-31. it PCMC135T-1ROMF 12.6mm x 13.8mm x 5mm
B 5-32. SP1 : 75.6°C , SP2 ; 57.7°C ( %)
14 RBREPIRGE
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6 40 B
6.1 MR

TPS53515 S & — 2 1o A% (40 B 0 1 [7) 45 P 6 Bl e 82 o % B2 038 10 52 A AL B2y 2 2 b P PR e LR
12A B AR PR H L s 3 B . TPS53515 #3f- H A LA 1) D-CAP3 il 15 =0F1 & M SB[ 484 . 1X
b2 A DLHE AR AR 20 B A o 2 BRI TR 47 38 R S AR L EL IR e . i FUERSE N 0.6V FI
5.5V. HFHiNEIENT 1.5V £ 18V 28] , VDD fii NHJENT 4.5V % 25V 2 [d]. D-CAP3 il 5 = A FH 5 5
BRSSO H RS %487 B — MU AR R T BB ARS M= 4 | X3 %885 TR, HFHFT
AN EBAEECR R A o H G R T 38 B (8] 42 ) Th 6 T 78 58 S N R Hn A s Y R P BR R TRBETT SRR, [R]B mT 7E £
AR BRI A5 H TR AR 318 75 008 KT MR

6.2 ThRETTHE &
0.6V +8/16% ,_l_[j PGOOD
0.6 V-32%
b uv Delay i
POV |06V -8it6%—] -
0.6 V+20% =
Internal .
Control Logic
Ramp vy 9 P
| UVP and | RF
06V—+ ovP
= ss—+ PWM Logic
VFB I:_, - VBST
@10 HA :D’:D VIN
GND—+ g
l _ ,—I 1 SHOT |
TRIP |: B m Toce —| e
— -
= o
-
&
+ZC CLont_rol —
z ogic
PGND g 7 PaND
l————— SW
MODE FCCM/ SKIP *  On/Off time B vo
RC time Constant e Minimum On/Off — Fault
e Light load <——— Shut Down
¢ OVP/UVP LDO VREG
GND1 e FCCM/SKIP 4_/
e Soft-Start
GND2 VREGOK L | s34v/
3.12V
VDD
EN T Enable '
403V DNC
14V/12V = + o
THOK 4/ 140°C /
GND -“'— 100°C
L TPS53515
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6.3 REMEULEA

6.3.1 5V LDO 71 VREG 55/

TPS53515 #FEA W#E 5V LDO vk |, {4 VDD M A1 VREG #ith. 24 VDD HJE FFAEET 28V E , A
#B LDO ¥ i F -4 B R 21 VREG 51, VREG HL AP B Rt m B S . VREG H I8 i 2K 2
PR YR R

A

VDD

VREG

0.6V

VREF/VDAC

~ 400 ps <P tss (1 ms

-~

|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
EN !
|
|
|
|
|
|
|
|
|
|
|
VOUT :
|

& 6-1. LHFFIBTH

6.3.2 fE55. AR EFE
P LDO Fak#8 2BU S -7 VREG 5| A2 K% 5V,

M EN 5IEE AR TR RE (BN 1.4V) B, BHlEEENEs T R5 , %456 2868 H 5l
400 us RAZHEIEREF] RF 5] IEOTT BRI E I , IR IT IR ACR A7 il A2 Al ar A e th o fELLIIIE) , MODE
51 RE 2 K NDERE B Z 5 BT R P, JF e TARRE. 7228 — AN B, WA DAC TR REAE L B I OV 2T &
0.6V. FIHIIEN 1ms. fE/EZNMIA] , TR D IR I , %A% (K PF4a th B IS R Dot PR ELAEE BRI

6.3.3 JFELFE

TPS53515 #fF LV ] RF S1AEFETIT RAIR . 3R 6-1 FIH 1 70 [k &8 70 He B AT ] T 0T RAAR 1L ) — 28R
Bl REAE . HEFFAE A 220 1% HIUARLE B2 R %09 £100ppm/°C 1 HBHAS o W1 SR B vl 75 22 00 )™ 5 [ i 7 25 PR DA 5
DU AT EE () SW BRI , 68 I VERE T O FELBEL 25

& 6-1. FF AR HE

— o SR AP
SR
(fsw) (kHz) (RpR) Rge_n (kQ) Rre 1 (kQ)
1000 > (0.557 1 300
850 0.461 180 154
750 0.375 200 120
16 R 15 Copyright © 2026 Texas Instruments Incorporated
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R 6-1. FFRIRGESHE (42)

: AT
- ﬁgiﬁh“) ST A B
(fsw) (kHz) (RpRr) RRrr 1 (kQ) Rre_L (kQ)
600 0.297 249 105
500 0.229 240 71.5
400 0.16 249 475
300 0.096 255 27
250 <0.041 270 11.5
(1) JiRE 1 A T RN &8 2 E (RpR)-
Rrr_L
Rpr = _
(RRF_L + RRF_H)
Hr
* Rge & RF 511 BHL53 I 28 00 s
* Rgr_p /2 RF 5B EH 73 8% 0 e 00 L BH
6.3.4 D-CAP3 723 1#| FIEE AL £E
Rr VANV
SW AN p To comparator

Vour

Cr

e 6-2. P4 EBRI A i B

TPS53515 #sff{i i D-CAP3 il #i sk S HRE T kb &, RN ORF 2y FI ARk o 2B R — A Py BB AR 1500 3
VFB I, DABECH IR RR RS e PE . REBIMREE B 18] 6-2 th s R-C I [R]H ik g . AR SSHA
(fsw) , R-C WA B ey, DUE ORRFARGHE RE F AR £ -

(1)
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6.3.4.1 D-CAP3™ 5=,
MBS IR M7, [ D-CAP3 #5534 il B ) 11 % 1 % 4 2% v AR AL A ] 6-3 Fiol o

o o 0 A
L | 1l VW L |
Cc2 ViN
l_ ARAC? Sample
and Hold DRVH
PWM Lx
RrsH —| i—‘
§ Comparator gyl
G VRawp —* CLont_roI m' Vout
FB | s ogéc
- n
[] Da:iver DRVL § Rco
. I::I
VRer § RLoap
§ ReaL ::COUT

Copyright © 2016, Texas Instruments _n orporated

Kl 6-3. D-CAP3™ F5fi 5=

D-CAP3 fx il i s A (45— AN W R SLI AL e 2%, SCREAE ] ESR ARFAR B0 th s &, Bl 22 2 P e il 28 4
(MLCC). fiF] D-CAP3 1 il #5 2 AL I I 75 &0 0 L AU 190 2% B Pl Pl M2 8% o P9 S SCI 26 R 28 PO 4 L A2 17 L HE
R RILE B SE E , RA RIS R R BHYE 5SS LRI EEAT o X AR AN SCRE AN B AME BE U 9%
RS, $2 46 S A X foe IMELE BB A B KBV G . 55 TPS53515 a4 14 A5 FH 14 i L e o — i
L-C k. b L-C IR RA T2 2 th s XU Ao

1
2><7I><\/LOUT XCOUT (2)

fp =

FEARMIERTT |, FERPRBEIE a2 i 38 sl B PH 20 IR 43 R 26 A1 TPS53515 231 ) A B4 2 1€ - AR L-C XUtk
IRy 180 FZ. fEf L ERAs IR T, a5 L5 0FE - 40dB U AIREE , HARGLPE TR, Paaust
BRI GIN T A s, AR 3E aR IR B N5 40 - 40dB PR E] - 20dB , K HIAI I NI SR 2 R
BIRE 90°,

DRy Eh IR 4 A R I LRSS A A AR e AT R T A 2 RO B R ST S A R, DA s R R A
FAAL BT AT SR AL 06 AR 7 8 PR /e A e E 3R

*6-2. BRET N
FFR
g FR (fz) L& (kHz)
(fsw) (kHz)
250 #1300 6
400 F1 500 7
600 #i1 750 9
850 i1 1000 12
18 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS53515
English Data Sheet: SLUSBN5S


https://www.ti.com.cn/product/cn/tps53515?qgpn=tps53515
https://www.ti.com.cn/cn/lit/pdf/ZHCSBL7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSBL7C&partnum=TPS53515
https://www.ti.com.cn/product/cn/tps53515?qgpn=tps53515
https://www.ti.com/lit/pdf/SLUSBN5

13 TEXAS
INSTRUMENTS TPS53515
www.ti.com.cn ZHCSBL7C - AUGUST 2013 - REVISED FEBRUARY 2026

B N EESR A, A BTt LR, A R R SR A SCBHRI R 219 T Ioo(many ( BLF HH ISR HLIR ) 1Y) 25%
£ 35% Ao fE3 6-2 "PAl LRGP T SR R B N 0 F R . N, AR EA R (BUE/N ) i AR
OUR, WTRME T 75250 3 SR 2 A2 58 1847 I w5 A0 %At FELAY

1

fo = =1,
2XTEX“,LOUT XCOUT (3)

WRAE MLCC |, 1525 RE B BURF ME R Al € Bt IO e 28 4 . il , i A o8 10uF . X5R A1 6.3V 1
MLCC B , By B A28 it 0 B 1 B4 55 53 80% I 50%. bR FEAILE X A REL ( FEABIF Yy 40% F1 4pF )
MISRAR . N 1 EEAE R GUN ] A A P A A B BRI 35 W A A A R

R 6-3 JRR TR AN B et AR WY e A T

o HINHIE Viy=12V
o JFRHIFE | fgw = 600kHz
o HIHH loyt = 8A

/N P A E I AE EVM BT RORUIME SO AR ORISR HEREAT IRAIE

o PRERAZ XF/NTIT A (300kHZ) F)— =
o IRBRSSSOBUR T AL LR T 50 2

X ORI AL, fRARERS |, SRR ISR B g Wi = S A DI Sebr i A, SRS AE EVM AT A
TR HERR RS ME SR

o IRERAS SO T AR AL KT 50 &

UTRIBLR BT, SERR A 2 (Courqmae) P EMIESERIIN. (L , IAZUHE (/M SR ( JFEE ) KA
it

¥4 MODE 5l IECE (W & 6-4 PR ) |, Jvsmokdm i A sk MR T p % R-C I [a) % ok I, 1 4%
MODE 5| JIBCE , MIEH ( BOE/N ) farth i 2 B H AT R A A B4 R-C ) 5 e 71

MODE 5| e ] FH Tk PEBk ik ik Xk FCCM =iz 17 .
% 6-3. BT HE

CouTimi c
Vour | RLower | Rupper Lour O(T‘Tlir)"'") %é :’2)% O?Jl(:r;ax) Rg\] ;BE R lec(max)
(V) k) | (kQ) (uH) & Alllge A
) (kHz) ©) ) (us) LarLy
0.36 3x100 | 247 70 40
06 0 | opBos 33%
5T-R36MS 48 62 30x 100 80
0.68 9 x 22 207 53 40
1.2 10 : 33%
PIMB065T-R68MS 25 84 30x 100 80
12 4x22 185 57 40 .
25 10 316 | piMBOBST-1R2MS " 63 30x 100 80 34% 8
15 3x22 185 57 40 .
3.3 453 | pIMBOB5T-1REMS 9 59 30x 100 80 33%
, 00 2x22 185 51 40 -
55 825 | piMBOB5T-2R2MS 7 58 30x 100 80 8%

(1) FiH Coutgmin) 1 Cout(max I SHIH 119 1206 X5R 10V,

XF 2.0V SBL B s e s, AESE T [ E SR A AN AR R, T s (KT (ton) )
BEE PRI IEIRARFE | W] RE R 25— D SR T LR DR A2 06 (U AH LA AL
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5 Rupper FHERTRT I HL 78 85 0 T 3R TH A% 28 SO N WAL EE AR A 2. 1621 TI M AT SLVA289 , PL T
fE VRS B

R 6-4. LN A TFEE R-C I [0 H

AR i Rmope R-C B Al §§
) kQ
BT (kQ) HH (us) (fsw) (kHz)
60 250 A1 300
0 50 400 | 500
40 600 P 750
T FH% GND 30 850 F1 1000
. 120 250 I 300
100 400 F 500
150
80 600 F 750
60 850 Pl 1000
60 250 A1 300
50 400 | 500
20
40 600 P 750
30 850 F1 1000
FCCcm () #HEF) PGOOD
120 250 P& 300
100 400 F 500
150
80 600 F 750
60 850 Pl 1000
120 250 A1 300
100 400 | 500
FCCM #E#:3) VREG 0
80 600 P 750
60 850 F1 1000

(1) PGOOD AR HTFE , atF&idt Nikiil CCM (FCCM).
6.3.4.2 SREFVE R 1 B

CSP 4‘>o oo L L ces {> Sampled_CSP
Buffer 1 Im IC 2 Buffer 2

Bl 6-4. RAEFRFFIZ Bk

KRERRE LS 2 D-CAP3 ###ll#f1 D-CAP2 Z [ )X il . RFERER LS & TPS53515 234/ — Uikt |, Ee—
MEgdEH %, HTitm TPS53515 234F A% H AR S . 1Z RFEIRFF R 4B i — AN HT 0 CSN B HE
MiA R H Rep Al Cop AR HL I |, 1X AT SEEIL™ K% R HY HEL T RS R TPS53515 #F i B 3a 4+ /7.

20 TR KR 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS53515
English Data Sheet: SLUSBN5S


https://www.ti.com/lit/pdf/SLVA289
https://www.ti.com.cn/product/cn/tps53515?qgpn=tps53515
https://www.ti.com.cn/cn/lit/pdf/ZHCSBL7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSBL7C&partnum=TPS53515
https://www.ti.com.cn/product/cn/tps53515?qgpn=tps53515
https://www.ti.com/lit/pdf/SLUSBN5

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS53515
ZHCSBL7C - AUGUST 2013 - REVISED FEBRUARY 2026

CspP
CSN

CSN_NEW
(sample at valley of CSP)

>

& 6-5. B4 RAF-RIF B HIES SEH K (CCM)

CspP
CSN

CSN_NEW
(sample at valley of CSP)

Bl 6-6. T KAFRKF B I IEE LS SR (DCM)

Output Current (A)

CSP CSP
CSN CSN
> : >
& 6-7. A RAEIRHRF BRI S FIEH X (CCM) & 6-8. A RAERHF BRI IRELE S (DCM)
1.25 1.25
1.23 1.23
s 12t s 121
g V=12V S V=12V
> = < -
119 V:JND=5V 119 V:aND=5V
Vour=1.2V Vour=1.2V
117 |fsw=500 kHz 117 |fsw= 500 kHz
1 |Ta=25°C ———D-CAP3 ©0|Ta=25°C ——D-CAP3
Loyr=1pH Loyr=14H
115 Mode = FCCM ——D-CAP2 115 Mode = Auto-skip —D-CAP2
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

Bl 6-9. fi HH AR 5% H AR KSR &

Output Current (A)

B 6-10. %t I S i IR IR I &R

6.3.4.3 HEMEF

TPS53515 &3 (A8 H] B 1& N 2 HL I A da AT Bk IR 30 1) ) A6 2 P Rl v U ARG N b D 8 T S B0 B8 A A I
MOSFET KUt Fr . % DIREE W] #MaE Z-C PR 1 A SR 1 B A Z-C Al F B O SE SR I ) o 3 80 % AT By
IR DRI e W R B SW A5 A B4 JF R AT RE4i A R A o - B0 A Sl . DRI iz T SR
R

6.3.5 HJEIE%

TPS53515 it A A HIRIEH S Shth , AIERHastn AL T H ARG B IR = v e P BORShHRIE G |
FLR I DhRERE G o o SRt T 7 P EL Y £8% YA, DU P 0 L e oA 0 2 A IR HOIRAS |, JF ik
WAS S RAE Ims WHBAEIR 5 A8 Jy P i R th A ot H AR D £16% , MIHIHIEFE S &2/ 2us WEE
BT HIRIE RS S 2 — MO B L , S ZUNSNES b4

6.3.6 BRI FIL T LR

S
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TPS53515 # iR A 2 A Wi i PR A ] o A8 S IRPR A I IR) 2 S 00 e SR WA, T2 25 > A LR AR FB LR T
TR B~ AR R R IOIRAS o D9 TSI RGF RS BE 22 5F STt , TPS53515 a3 SCHF il B 4% MOSFET
Roson) fillo i WAz i B B P &% Ryryp K TRIP 51 #£%] GND. TRIP SIARME g ML , iZHRIES
I TR EDY 10w A, B RSP U B DY OCL B UK Ve , W77 125K 4 s

Virip =Rrrip Xrip (4)

Hr

* Virp PL mV N ELAL

* Rrrip BLkQ JyHhL

* ltrip A pA AL

H S FLIALE T GND 5T SW 5| [z [a) () Fi e gk 47 e 4%, DR SW 5] IR TE A e 42 B MOSFET sk 51
e lrrip FA 3000ppm/°C AR ERER , BLAME Rpgony XTI IHHME . GND 5188 A I s AS U 19 e R
GND 5 JAIERE 2 & @ i A Il 284 (Bl , 0 MOSFET HIJsAk 511 ) «

H T ERWPRAS THETHEL , FTLL Vg B E S BRI AE . B, R BME locp T I FAERITAT %
JiRE 5 PrRiEAT 5L

Lo Ve, InD(ripple) ~ Vqrip . 1 5 (Min = Vout )* Vour
ock 2 2xLxf, v,
(8xRos(on) ) (8xRos(onL ) sw IN (5)

Hrp

Rps(on)L NEAN MOSFET 17538 HEBE.
* Ryrp PLkQ HNELAL

JiFEa 5 AT SR B OCP Hi~F (A2 5.9m @ 1S AU F5@ B [Ros on)]l ) 5 & ZAZ RN B T 1
/N OCP #EATHEUE , MIAZIUEF 8m Q (15 KA 536 FoL BELAE

ARSI |, WA AR BB R A AR I R, B R T R . R, W RSB KR
A B A I e

X ¥ TPS53515 2341 |, # il i A i A3 s ANl 14A.

6.3.7 ALEFIR KR

TPS53515 254 AT W 28 i BH 43 1 1 S ot fE s ARSI ek AR o 24 s it L AR T H AR L R ) 68% ), UVP
Ebg geti AR N T, BN UVP SEIRTHE 8 T 4A 1T 5. 1ms J5 , TPS53515 2814 23 A7 5% W v ) A o]
MOSFET #¢zh2%. UVP IhieER B sh 5 ia 8 .

B ST HAR R 120% I, OVP Huiasfi i A2y F |, BERE Bl Xl i (Il MOSFET 3R h #4894
17 B MOSFET , HLETASI 0 it IRAE . FEIE RIS R RAE RS |, R4 FET KexXlWr , wnid FET R 0O0TE —
AN/ E] . TPS53515 e fHAEML A INIZAT , B2t R 28T UVP BIE H IR [E]A 2] 1ms. 7E
1ms UVP ZERI (]G , mifll FET 87 8k Beikas |, IR0 FET 847 8 FIlRE . iR 1522 247 VDD B¢
HHT DI EN 5.

6.3.8 BIRE/T

TPS53515 #sfF H A — il 7t (OOB) i 5 R4 DhfE , I E bL H bn LK R 8% (IRAT 2 (Kl s BB N fR 97t 47
. OOB fRIINREA Ll Rtk |, FIHZAAHE OOB Fit )5 &b T-IEBiA7 N, OOB fRHFTh&E FH 1 —Fh -]
TR R ORI . £E OOB JafT Il , il s DGl Sl R M FET SREESA] PWM R igqT. fEHIERESH
Tk RS OU T IR FET 208 f i A2 S PRIEHCE |, AT A O H H e BRI R e 2 € /o AEISAT IR
s 2 A B R ], TR OR N8 FET B % 41817 .
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6.3.9 UVLO 44"

TPS53515 #3F W5 VDD 5| LR )E . 405 VDD 3] I EAR T UVLO SR RME K |, JF AR 2 s YR o< 1] .
Ui VDD H R N E#EE UVLO B RIE R | iz H 286 EH T E . UVLO J& — A aE8iE Ry L .

6.3.10 #Chr

TPS53515 2844 0] W44 PN ER i . G0 S 8 BR{E. ((J8% N 140°C ) , TPS53515 #8fF kb, LR EEE M
fHLL T 2] 40°C I |, #hax Sl . BOChT & —Fh IS E R pLH] .

6.4 B IhREAE

6.4.1 5 5)8kEF Eco-mode B 171 #5417

24 MODE 5| B %84 GND Ziilnt 150k @ HFHZER S GND I, TPS53515 28 AE R il 4 4F T B 3 4K
T | DMRFE S8R . AW VEAAN a7

B 5 i H LR EE B AR R SR IR A BB RS IR SO R R B R B E
g SR A AN E S B 2 [ A TA . A6 3% B R A LR o S | [ MOSFET £ 3¢ir. BE#E fisk it
HE— DK, H g 3 NANELL SIEA S (DCM). Sl i (A R E 5 % 2k @A 202 47 1 1) K E0H 7] 1 7KCF
DR bk DA /N 1) B L ot i ) PR 2 8B R e v T v P R B S 2 N I RIS AT AR T I lo) IR s (1
W, E S SR ANIE S SE M 2 (B I BE ) S En R 6 s

| B 1 y (Vin = Vout ) Vour
OUT(LL) =
)" 2xLxfgy Vin (6)

Hrp

o fow & PWM JF AR

FANTE A BB AR 2R U 8 LA 2
6.4.2 ) ELEFEH

% MODE 5| Jilid i i fL 2 PGOOD 5| JIi |, 4% il 4% & fE 2 S 8ok A F LLE S il (CCM) 81T . 1
CCM &) , FF oM AL B B ] A JERFAE — AN LPAEE fKT , PRI T 7 B R ST BRI R
HHARH BRI
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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

71 MRGE

TPS53515 Z81F & — R m A W B @i R D PR RS e gs . ZasFE A i HE AT RN i H ER A
12A BB R RS T S N .

7.2 AN

LB R B4R T B A S MOSFET 1) D-CAP3 il #5250 8A R EF5#as. HhasthiEd 1.2V SN SR
15 8A M HLR FHEAERE 2 12V Hi .

PGOOD y
] 1 1T N
23 22 21 H 20— 19 - 18| — _1_7—|—16—15
B 2 W@ 8¢9 z Zz z|
24| VO © o « > = = =
| s > PGND |[ 14
25| TRIP =
! PGND | [ 13
26 || DNC ey
27 || GND1 =
N = . PGND [ 11
28]! GND2 S . o T
| Q o = = =2 |
7 o & & & ¢ > 3 3 » 3 !
1—2H3sH4 5—6—7—8—@7 =
~ =
- |
\—'\/\/\,—{ V

Thermal Pad
VREG EN

& 7-1. BRI B
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7.2.1 & ER
M HE £ 7-1 F A S
= 71 BB
B \ L BAME BB Bk B
WMAFRRE
ViN FA, 1 ¥ 5 12 18 Vv
Imax SN NG} ViN=5V, loyr = 8A 2.5 A
St % TNEEV H kAT Vi = 12V, loyT = 0A 1 mA
HReE
Vour i R 1.2 \Y
’A«Eﬁlﬁ%%%? , 0.2%
FUR— FCCM BT 5V < Vjy < - 14V
SR 0.5%
FCCM #3F Viy = 12V, 0A < loyt < 8A
VRippLe  ffirHH HL RS0 FCCM #R T Vin =12V, loyt = 8A 10 mVpp
lLoap i SRR 0 12 A
lover LinERB AR 11
tss A B ] 1 ms
ARGtk
fsw FF AT 1 MHz
n e 2 Vin =12V, Vour = 1.2V, oyt = 4A 88.5%
n Wi R Vin =12V, Vour = 1.2V, oyt = 8A 86.9%
Ta TARREE 25 °C
7.2.2 [FH I FE

AR TOAE IR R — M D-CAP3 il = 1 fa] S fE o 1548 DU B BRIk B AN oo
7.2.21 IBFEIFRER

JroeiRim RE 5 ER BB 28 31Tl E . M 250kHZz & 1MHz B AN PR R iR —4. &

6-1, T AT RAnZE AL RE 43 2% 2 (B R G &R o
7.2.2.2 IEHFBITEA

i % 6-4 ik #FFis T,

7.2.2.3 AR

EIES

T R |, 0 IR Y ELAE A K Y BRI 2 VR Ve 2 TA) . ORI SU B i hndan SO s s, RN 252

HAF MR LA B TS AT RS AR E -

) 1 (VIN(max) —Vour ) *Vourt 3 (VIN(max) —Vour ) xVourt
= X = X
IIND(rippIe) x fsw VIN(max) IOUT(max) xfsw VIN(max)
12V -1.2V 1.2V
3« ) <12V, o uH
6 x500kHz 12V

(7)

FLECAS 75 248 DCR A RESk Il RAF AR » FEMIAMIAT , RURERIE 75 2 v T A s T W R . U (i PR

a FRIATARYE 77 AN 8 AR .
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| Ve 1 (VIN(max)_VOUT)XVOUT _ 10uAXRygp | 1 (12v-12v) x1.2v
IND k)~ -
(peak) 8><RDS(On) L x fow le(maX) 8x5.9mQ  1uHx500kHz 12V ®)
7.2.2.4 HEEHH BRAR

B PR A e R ERCOR T A R SO IR S A R 2K . fE CCM R IgATIN |, far i SCB A A B ALk, nd il 9
fios. JrfEai 10 AU REs 11 T X et

VRrippLE = VRIPPLE(C) + VRIPPLE(ESR) (9)
VRIPPLE(C) = g Lo
x Cout *fsw (10)
VRIPPLE(ESR) = lL(ripple) *ESR (11)
7.2.2.5 #5E R1 1 R2 ff

fan t R S e e T HELRE R1 AT R2 #EAT AR (s 85K 12 P ) o £ VFB 5] JEVR A H o 2 (8] %4% R1, JF/E VFB
SIBIAT GND 2 [a3E8: R2. #IH) R2 (EEHY 1kQ % 20kQ . A2 12 #5E R1 HIMH-

V, -0. .2V -0.
R1 :0UT—06><Rz :wxmkg =10kQ
0.6 0.6 (12)
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7.2.3 I H48

100

Output Current (A)

& 7-4. iy BUR S 5 H RARE BT R R

fow = 1 MHz
Vop=5V
— — | Vour=12V
90 — 125 Tp=25°C
— \\\ Loyr=14H
X P Mode = Auto-skip
2 80 £ 12 [V —
— O
£ ! fow= 500 KHz, V= 12V, Vg =5V | =
Ta=25°C, Loyr = 1 uH, Mode = FCCM
P T Y vy, — ey
out = !- - Vour=!- _
Vour=18V Vour=25V Vin=12V
60 Vour=3.3V Vour=5V 11 V=18V
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Output Current (A) Output Current (A)
B 7-2. R S5HH KRR B 7-3. f e R S H R SR R
1.3 600
fow = 500 KHz fow = 500 kHz
Vpp=5V Vpp=5V
T, =25°C Vour=12V
1.25 Loyr=TpH - 550 Ta=25°C B
Mode = FCCM o Loyr =1 pH
Voyr=1.2V T Mode = FCCM
% 1.2 pr— — = — 7 500 —
2 . c —
= g T T
g
fr
1.15 ——Vp=5V 450 ——Vp=5V
— V=12V — V=12V
14 V=18V 400 V=18V
0 2 4 6 8 10 12 1 2 3 4 5 6 7 8 9 10 11 12

Output Current (A)

Bl 7-5. TP S A SR R

VINS1ZY_\OUT=1 2%
10UT=5
g 1 PGOOD
L] L]
v i ‘|
P . Vi ouT, |
® : . T
2 #CTNL
) S0vidy M0 8200 - (g r1av )[1omaisiv t0.0Msis  t00maipt G 5 ovidy MO Be200M - (g v )[Tomaidiv f00Mss toomaipr
a sovian M0 Bz0.0m -y Run Sampte. i s oviaw A K200 - Stoppod  Singla Seq
- v M0 B20.0m -y 1 8cas RL:T00K - vy ™3 Bz0om - 18cas RL00K
- 100 o S0 | Ao Apri7.2014 133013 @ 10V o Razeom | Aue April{7.206 133809

B 7-6. BEEIF5

(e i, W s v i e
ILoap = 6A lLoap = 6A

& 7-7. <K 550
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7.4.3 #EEE

| Sp235.1 |

Ta=23°C , fsw = 500kHz , Viy = 12V, Vout = 1.24V , lour = 8A , Rgoor = 0Q , SNB = 3Q + 470pF
HUK S Loyt = 1uH , PIMB103T-1ROMS-63 , 10mm x 11.2mm x 3mm , 5.3m @

K] 7-15. SP1 : 43°C (TPS53515) , SP2 : 35.1°C ( HuE42 )
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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 ©)
@ )

TPS53515RVER Active Production VQFN-CLIP (RVE) | 28 3000 | LARGE T&R ROHS Exempt NIPDAU | SN Level-2-260C-1 YEAR -40 to 85 TPS53515
TPS53515RVER.A Active Production VQFN-CLIP (RVE) | 28 3000 | LARGE T&R ROHS Exempt NIPDAU Level-2-260C-1 YEAR -40 to 85 TPS53515
TPS53515RVET Active Production VQFN-CLIP (RVE) |28 250 | SMALL T&R  ROHS Exempt NIPDAU | SN Level-2-260C-1 YEAR -40 to 85 TPS53515
TPS53515RVET.A Active Production VQFN-CLIP (RVE) |28 250 | SMALL T&R  ROHS Exempt NIPDAU Level-2-260C-1 YEAR -40 to 85 TPS53515
TPS53515RVETG4 Active Production VQFN-CLIP (RVE) |28 250 | SMALL T&R  ROHS Exempt NIPDAU Level-2-260C-1 YEAR -40 to 85 TPS53515
TPS53515RVETG4.A Active Production VQFN-CLIP (RVE) |28 250 | SMALL T&R  ROHS Exempt NIPDAU Level-2-260C-1 YEAR -40 to 85 TPS53515

@ 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.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 23-Jul-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
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 O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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)
TPS53515RVER VQFN- RVE 28 3000 330.0 12.4 3.71 | 471 1.1 8.0 12.0 Q1
CLIP
TPS53515RVET VQFN- RVE 28 250 180.0 12.4 3.71 | 471 1.1 8.0 12.0 Q1
CLIP
TPS53515RVETG4 VQFN- RVE 28 250 180.0 12.4 3.71 | 471 1.1 8.0 12.0 Q1
CLIP
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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)
TPS53515RVER VQFN-CLIP RVE 28 3000 346.0 346.0 33.0
TPS53515RVET VQFN-CLIP RVE 28 250 210.0 185.0 35.0
TPS53515RVETG4 VQFN-CLIP RVE 28 250 210.0 185.0 35.0
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PACKAGE OUTLINE
RVEOO28A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—|

‘ — 0.2) TYP
10| | | 14 EXPOSED

|
24X N { ! THERMAL PAD
s [ VIUUY

15

-—t > | 74
7%3 | C:
t L ! / -
2X = 29\ - SYMM
G2 S -—r—-—t-a-=
— ! - 3.1+0.1
) -
- | ot
1:7\ h 23 .
ﬂﬂ l ﬂ ‘ 728)(0:15

28 { 24
PIN 1 1D SYMM & 0.1 |C|A|B
(OPTIONAL) ¢ 0.05%)

4219151/A 07/2022

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. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT

RVEOO28A

VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(2.1)
SYMM

28X (0.6)

28X (0.2)
0
4 |

23

SS
Lo ‘
24X g) ‘ |
_ E4

(R0.05) — : |

TYP 1 !

S

Jogy

(1.3) TYP

! SYMM
¢

(4.3)
(3.1)

19088

Y |
<¢o-2>v.zﬂ %@B%%

(3-3)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:18X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
P SOLDER MASK
METAL | fOPENING
| I
| I
EXPOSED ~_ EXPOSED— ~_
METAL SOLDER MASK METAL | ! METAL UNDER
OPENING ~ =7 SOLDER MASK

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DETAILS

SOLDER MASK
DEFINED

4219151/A 07/2022

NOTES: (continued)

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

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.

i
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EXAMPLE STENCIL DESIGN
RVEOO28A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

4% (0.94) |

|
+
28X (0.6) H B ) JF ) H
T
D
|
|

L

1 23

‘ I
28X (0.2) j @

oy

‘ | }
24X (0.4) ‘
(0.775)
! 29 i SYMM o
/;E\J”C%,%%%};{%Jﬂg
(R0.05) TYP ‘ ‘ 4.3)
4X (1.35)

TYP

— | -
oy N =S
0 ——
s
METAL HH HG

SYMM

(3.3)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 29

78% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

4219151/A 07/2022

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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THERMAL PAD MECHANICAL DATA

RVE (R—PVQFN—N28) PLASTIC QUAD FLATPACK NO-LEAD
THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the
PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be

attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

PIN 1 INDICATOR
C 0.30

/—Exposed Thermal Pad

N\CUUUUlUUU

=

T 28O » I 10
D) (-
2,10£0,10 — T i —
D) (.

¢ 2% | 4

ANANAN(INRNAND

4— 3,10£0,10 —»

(8 )
— J

(9]

Bottom View

Exposed Thermal Pad Dimensions

4211776 E 04/15

NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

RVE (R—PWQFN—N28)

PLASTIC QUAD FLATPACK NO-LEAD

Stencil Opening
Based on a stencil thickness
Example Board Layout of 0.100mm (0.004inch)
Note D
I (5 3) <(%,§) )
(3.7) (3,7)
—+ 24X (0,4)

, 6x,|(0.85) 4x1(0,85)

N ! 1 [ ! i _(IO’Z) C
==t - ) @) T e == (27)(43)
— ! G —> (0,2)j ! 1

-—2x, (0,8)
— 1
28x, (0,8)
J_
. ——28 (02
65% solder coverage on center pad
Example Via Layout Design
Via pattern may vary due
N°B ?oldderPMéJsk to layout constraints
efined ra (Note C, E)
Example (3:1)
Solder Mask Opening 7X.00.2
L e —|(10)— }~(7%90.2)
1 1
(0,8) @ Pad Geometry J} /
f o) > (05)
(0,06)—I— ’ T [ 1
All around
-1, 49}—!
——I (0,5)
4214715/E  04/15
NOTES: A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack
Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
Electroformed stencils offer adequate release at thicker values/lower Area Ratios. Customers should contact their board assembly
site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.
E. Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.
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