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VBN BATE R, N TSR LRE 28 512 BOOT £ SW 51 IR HE KT 2.1V BRI BL 100% HY
A A

6.3.11 LR
s A B AR MOSFET F3Z i 3 FEL i BR il 72 L I 1 00 EA T ER T
6.3.11.1 & {ll MOSFET it i

g s d A g, DA A3 COMP HL R J& A3 i) s il MOSFET () < Wi Al MOSFET 11538 .
RN, FFRBERAERS A EH COMP HE =4 i i SR AT Lh it . A U8AH o H it RS VR | &
M FF 52 KW

6.3.11.2 {&/Il MOSFET & ¥ 54"

KN MOSFET JFJa I, A& 5 Hif fy 9 30 B W . 7 IE % AR AR | [0 MOSFET [m) s 4iik . /D
A4 B HAZE R, BB MOSFET i Hi a5 N #0158 B AR 4 F i FRAE AT st . PR B BB PR VAL R HE AR )
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FLHBRIE |, &l MOSFET A<Hf s |, 3 HARM MOSFET 276 N —MAMARFF A B RES . R A a8 Al it
FE—AN WU AR TSz B BRAE , &=l MOSFET 2 FRHXIT A -

BEAN Rk A A e 8 DL A I A BT S I 8] (204 512 AMJTSRAgRAE ) , WS 7E 16384 N 1]
VBT S I 1R 5 OGP IR BB R 2o RS B T 76 7 B RS 00 B BRI A AR D ke . i TR M AT i, sl
HLE R A KT F SR O S A A e NS, T2 £ V8 R b e E SR 5 D0 T IR Tm_Ls)
i I(LIM_HS) Z ] fPIELIE o

6.3.12 J@47

NIEAE EMI, TPS561300 5 N T @A . Fl 20y B 745 803884 1/512 [IF AR 1] £6% 2 [H].

fmax = fc x (1 + 6%)

Center Frequency fc

fmin = fc x (1 -6%) ’_I—r

Modulation Frequency fm = fsw/512

& 6-2. AL A

6.3.13 HtH L [E 7% (OVP)

TPS561300 4 1 i KBS IRYT (OVTP) HLEE | 2428 0F Wi iR 5 Bon 25 8l &5 Ik I, BERS 3 KPR FE b
Hl 54 R . OVP H s — i e gs , PALLE FB S KA &R ME . £ FB 5l s k& T
108% x Vref i , =] MOSFET #i5&%H]. 7€ FB 5| JIHE(KT 104% x Vref B , = MOSFET EH1)5 .
6.3.14 FiEHr

—BAEDL T, W AE 160°C |, PGB B B AR 1R TR o6 . JEH LIRS 150°C DLUREE | YRR
Wkttt S o tA 5. B RO st 1) (32,768 MEWA ) iR E |, #SE R A ERFE.

6.4 ZRAFTIREAE

6.4.1 IEEiE1T

LR ST UVLO B{ERS , TPS561300 n] 78 H IE# A ez TIE. e i e T OA i, & HB
B ES: BRI (CCM). 7 CCM | 344K DA 3 TAE .

6.4.2 Eco-mode =47

R T | XS24 B E DL Uk b B R A RAZ 47 . FEJTF S IR PR 2 OA I TFUA ik i Bk IR o« 6 ik v ik K 340
B, HFFRHE GRS OA I, KM FET ¥o60. FFRT A (SW 51 ) B RIIAZES: S @R (DCM) 2174F
P, BRI AR BEAR . BEE i B T B, JFIRIK e < 8] B s (138
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7 AL

#HiE
PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

7.1 MRER
TPS561300 #f8  FE e A e gt | 1% BV 22 30V R BRIy BV 11 [ e it i %

7.2 AN A
7.2.1 TPS561300 5V Z 30V # A, 5V %ii5#28

VIN=8V-30V 1py ut TP3  VOUT =5V
1 (i) TP5 ? TP10 _ PI@ ?
o ; IN y VIN 3 g - W -LT,W SVOUT ouT] 2 Lo
| TPKP R6 C6
TP2 C1 ==C2 ==C3 ==cC4 EN 5. , 6 _BST R3 2
(P TP6 1 10uF | 10uF | 10uF [100nF EN VBST [—— O TP11 $499
GND 0 100nF Bode

= JP1

GND

vrp VI L M =—c8 co clo=—=cm
| _GNp Tsov % sov | sov | sov | 1oo4F
GND 75pF 22uF | 10uF | 10uF

TPS561300DDCR
RS
133k

GND

[ )
TP13  TP12  TP8

ot GND GND GND TP4

5.1V
Zener

& 7-1. 5V. 1A %&£ ¥t

7.2.2 @i ELK
AB R BIEH T RF S

R 71 ®IHSH
¥ &
LW EVE e | 5V % 30V
LTfARENS 5V
LU 1A
BEASIARL | 1A FEFIR AVouyt = 5%
vt L R S0 10mVpp
JF KA ZE 1100kHz
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7.2.3 EHRi TR

7.2.3.1 SN ARSER]

TR E - ML AL | P HREMAFE D RFERAES. TIEWEAEIT 10uF fPe b A a1E
NEMEAEA. WIEFM VIN 2] GND FI#I5h 0.1uF RS (C4) , HITIRAEM s e R . BUE Fo 4% i s
UK T I K I L o

WA LA R AT FERA LB (AViN)-

_ loyr(MAX) % 0.25

AVIN = —¢o ek Few T lour(max) X ESRuax 4)

Hrr:

M CBULK y‘jj(%?’% EE%?’{E

o fow NITRIAZ

* lout(vax) R ER A F

* ESRyax AKE & L #  5 oR HR K R BE

UEsh , ks B ok RMS (2905 R ) 8Os it R T , AU T2 loingrus)-

i
Icin(RMS) = w (5)

SE B A N HL S 203 AR AR KRR FE b 52 31 5 4 J= AR Y5 HE BELPOAH S0 O 2 2B RO 5 . iR Bon T Z LI
SEPRE N RSO, ZAE R TR . BN A SR K HEE N VIN (MAX) + AVIN/2. FTidk s 5 i 25 28 1 AE
HE A 50V, SOK B AE AT 2A. XHAMERME T S M. AT LN &8 A5 B R A IR A ok
A

7.2.3.2 BEHARER

7 BOOT 1 SW 5| iz [AliERE— 0.1uF M2 , TR ERIET. TI @& E s .

7.2.33 M BEERE S

TPS561300 s F Fyf t HL s o] AR oL oL PH 73 [ 25 X 28 04T T 9 . 70 IS 23 2% i R4 A1 RS . fERIRA TR 2
aiH S R S B AR Z TR &R

_ Ry X Vref
Rs = Vour - Vref (6)
Voyr =V R 7
oUT = Viyef X R_5+1 ()

HFE R4 MMEZI 100k Q o 408 AR AR AL FHLAR I, WS Al K Blosi s RS 2 5 300 th i I SE ST VUG . ARt
it , R4=100kQ H R5=13.3kQ , AfLAfS 34 th s 0 5V, $R4E[) 49.9Q FiFHAS R3 HIE W T4 M 8 % DLk
TR VM 75 A B

7.2.3.4 REBEERER

i R1 A1 R2 (AR50 & 28 M 2% 8% UVLO i 5E . TPS561300 #8411 VIN F1 EN 5| Bz [83%#:% R1. EN
A1 GND 5|2 [aliER:E R2. UVLO HWAERE , —ANEH THi R BN R e 5—MNEHTRA
P RS /N W LI TR) . (s 7 AR 1 A AR 2 SRS R AT R2 (1 L B FH 2 AT R BHL 2% O 48 .

7.2.3.5 RS BA
P4 DR A 20k S rs i B /ME (Lvin)
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Vour X \VIN(MAX) —VouT
Lyiv = Uinuaan ) (8)

“ Vin(max) X Kinp X TouT X fsw

Hrp
Kinp &N RE , FRon UK g0 iV E S i i 2 e

RS, Bt AR AT VEATE Kinp HOMEL , (ESZEEAE LA R AEN . 6 T IR ESR it s 4% ( Bk s ) 1
B, ARV Kinp = 0.3 — -

ST IR R, A Kinp = 0.3 THEH I BBy 11.57 wH. TESLBTE , O Ly 138 T 120 H (8
P hRHESE -

TR BRI S, A AUE RMS BURAIE AR . 4R DL T AR RMS RS HIR (ILRrMs))-

2
_ 2, 1 Vour x (Vin(max) = Vour)
IL(MAX) - \/IOUT(MAX) + ﬁ x ( VIN(MAX) X LO X fSW %X 0.8 (9)

HRAR LA 2 5 S B I B (1)

Vour % (VIN(MAX) - VOUT) (10)
VIN(MAX) X Lo X fsw X 1.6

I1(pry = louT(MAX) +

U e At B R, ml T DA S N B R RS, BAREOR T N R A RSO B RN . B
KAR LSS A BRI A FIR , = AR BAR A H R S0 o B8 /0N ) R B 2 386 K32 it FEL VA R B H PR R 4L
7.2.3.6 F AR R A

PR AR AN, EEE R AR i A A S DR RS AT it P R SO DA R R S R 7
BRI AR T e AL B L bR =I5 b 5 A 7 AR AR e 4 HH LA

S TR 1 A T A B0t S5k 255 AR A B0 A B LR PR WAL o AR AR AN BE O S B R RIS i PR A 0 B A B
L. W RAR B A AFE TR R ORIFIS (], W &R AKX A G DL ERXAMEOLT , WO AN RIS | il A as
WNZBTAE Fi S OIS 1] P9 DR B ) PR R S T DA e 0 3R E D ) 47 28 FRL SR PR LI T2 25 4R T (490 e 2 3R
WS EFHRE ), T2 58 BRI ToIE TR AL 06 f ey ) LR . AR 433 W 75 BLAE A D T A5 1) A B o e
JE 3 A UL 5 S A r A A A R R AR AL, BETITE S I o5 s PR AT A N . e tH PR A I RORE DL IR I
5B i Y P A ) A o N S AR A BT G R UM R B L. et R AU SR, ANTTT SRR Y
AN BRI B R ZE | [RI fa A R A FeVF R BRIV A BAR 2 aQH SR 75 i i/ i L
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_ 2 X AIOUT
Co = Fwx BVour (1)

b

* Aloyt A%t IR AL
o fow NIRRT MER

o F ARG, BRI N AR A 1A TR BRI S H R R Vour BT 5% . ST AR, Aloyr = 1A T
AVout =0.05 x 5=0.25V. X E S HH/NESEN 7.27 v F. 28 &K 4 2528 ESR 9 N4 i B4R
B E . TP, H ESR M 208/ | EiH R b AT DL ZBE AT .

JiFEE 12 THE AT A R SO VE BT T B BN AR . TEARB R, oKk RS0 Y 10mV. 7RI
KT, RIE TR 12 B3H{E N 3.41uF.

1 1
= X 12
8X fsw = VouTripple (12)

Iripple

Co

Horr s

o fow FIFFHE
* V(ouTripple) R RV R B R B H PR R S0
I(ripp|e) j"j EE@%%&?EZ Eﬁjﬁ

R FER 13 A K ESR #i i 2 , FHAH R A f s R SO kg . FE 13 &I ESR L 4U/h T
33.3mQ . fEAFIH | FE AL ESR /M 33.3mQ.

VouTripple (13)

R <
ESR Iripple

i Hh LA AR IS SR foo 25 RS BIPAHEARRE EA A B3 AL S BRI |, EIERE /N T 40kHzZ HURZ B | A
FRERTB AR T LURAE Ty FE 50 14 T A SR AT B A & C6 I YA R (R Cout M9 ESR RN ) ©

_ 395
fo = Vourx cour (14)

PRI P R A O LT 2 P BRI PR 2 B A AR N Y T, e & e A R e ME I I AR LR
o, M T 22uF 25V, X7R RSP R R dv o FEA A ABORE S0 B it R BR ) 7E AR B AL R AN 2 B BUi R el
FNHIVEREI N o AR E S SORF HLRSO LR B L . B R B RARE T BORSUB IR RMS fH. ]
JrREEG 15 AT LTS Y LA SR A ST R (1) RMS S0 Lt -

1 Vour x (VIN(MAX) - VOUT)
Icout(rRms) = ﬁX(V,N(MAX)xLofoWxNC (15)

7.2.3.7 TR

FEREERE DL, WIAE Regr LAEAIRTBULA S | ROSGE 008U A5 00 N e A AR AR . A ) Regr KT
100k @ fEI , fEoL e aitt. 8K Regr 165 FB 51 L& AR FME G AN ME SR, AT
ERFEENE . Crr A B TIREIX MR E BRIV EDR I E ] Crr RS B RIRFHEM LS

PRI R A 88 AT SEU I, AT BE (AU A0 18 25 (L 1L P i 1 62 ELJi) EL DR He s B i vz ) (B F
M), RAEH D,
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#® 7-2. ZWAUHE

Vour (V) L (uH) Cour (WF) R2 (kQ) R3 (k) C6 (pF)
3.3 10 22 100 22.1 56
12 22 100 13.3 75
12 22 20 100 5.23 100
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7.2.4 4%

DL HU A Vin = 24V Vout = 8V L = 12uH. Ta =25°C & MRS HEY , BRAES A i

&l 7-2. TPS561300EVM #riH B ESE | lour = 1A

Tek Prevu - ik Tek Prevu 0]
VOUT = 10mV/div (AC-coupled) VOUT = 10mV/div (AC-coupled)
.
VU, B e el 0T,
el «
- IL = 0.5A/div {usidiv b IL = 0.5A/div \ : 10us/d'\v | | | |
f \ f \ I \ \ \ 4
Ey{1ouT , 10U T \ | \ [ \ Y]
1.00ps 2.506575 O 7 10.0ps 2506575 [ W
10.0m¥ A 10M points 320ma 10.0mY Ny -3 10M points 160mé :
500mA, 8y Trigger Frequency: < 10 Hz 13Feb 2025 S00mA 8 Trigger Frequency: 92.7985kHz 13 Feb 2025
Value Mean Min Max Std Dev 23:16:24 Value Mean Min Max Std Dev 23:17:00
@D Peck—Peak 4.40mv 4.40m 4.40m 4.40m 0.00 @D Feck—Peak 11.2mv, 11.2m 11.2m 11.2m 0.00

& 7-3. TPS561300EVM #iiiH RS0 |, oyt = 0.01A

Prevu [ I it 1 |

Prevu | { 1 |

VOUT = 50mV/div (AC coupled)

E» I0UT

Mean
90.0m

Value
90.0mY

Min
90.0m

Max
90.0m

Std Dev
0.00

bPeak*Peak

&l 7-4. TPS561300EVM S BFASNISL , 0.5A & 1A HsliiEk

J 23:12:50

. 100ps 2.50B88/5 a
& S00my Ak (TRAdY 10M points £20mé,
€ S00mA By Trigger Frequency: 2,49995kHz 13 Feb 2025

IOUT = 0.5A/div

100ps/div :
2.5085/5 7
10M points 820md
Trigger Frequency: 2.49995kHz 13 Feb 2025

. 100us
@ s0omv A
€ 500ma By
Value Mean Min Max Std Dev 23114123
@D Peak—Peak 110m 0.00

110mYy 110m 110m
B 7-5. TPS561300EVM fi AL , 0.2A = 0.8A fiERHrik

E»(I0UT

Tek Sto [ [ Tek Stop [ [ T | ]
4
VIN = 10V/div VIN = 10V/div
VOUT = 5V/div
BvouT =
SW = 10V/div
IL = 1A/div
i1
: i : . 20ms/div .
s m—— i
@ 50V & @ 4.00ms 250MS/s a7 13Feb 2025 500V & @D 00V E 20.0ms 50.0MS/s e\ 13Feb 2025
100V % @ 1004 & - 10M points 8,60V 23:25:35 0.0V & Lo0A & fu 10M points 8.60 Y 23:25:48

& 7-6. TPS561300EVM T Vy HIE B

& 7-7. TPS561300EVM #%HT Viy FILHKT

18 BRXXPIRGE
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7.2.4 U4 (%)

PLNHU A Vin = 24V Vout = 8V L = 12uH. Ta =25°C % MRS HEY , BRAES A .

100 1
95 — 0.9
20 il - 0.8
LT feT Lt
85 il "’: - < o7
g 80 //; //’/ / L1171 % 0.6 :
g 5 A g 05 N
S d // A 3 04 ==
65 // - SRR
— Vin =12V, Vout = 5V g 02 N
60 —— Vin = 24V, Vout = 5V = 01
55 —— Vin = 12V, Vout = 3.3V ’
—— Vin = 24V, Vout = 3.3V 0 Ve 12y
50 01 — Vin=
0.0010.002 0.005 0.01 0.02 0.05 0.1 020.3 05 1 — Vin=24V
tout_Set (A) -062004 0.01 0.020.03 005 01 0203 0507 1
& 7-8. TPS561300EVM 30 55t lR R 36 R ' ' O loutA) S
& 7-9. TPS561300EVM % E%k=
1 5.7
0.8 5.5
5.3
0.6 P
9 51 L~
= A
c 04 4.9
2 | S Pz
3 02 e e =
g 3 45 ~
N > /
o 4.3
£
0.2 41 — lour = 1mA
3.9 b IOUT =0.1A
04 37 — lour = 0.5A
' — lour = 1A
06 35
5 75 10 125 15 175 20 225 25 275 30 44 46 48 5 52 54 56 58 6
Vin_Set (V) Vin (V)
&l 7-10. TPS561300EVM £ A%E | loyr = 1A B 7-11. TPS561300EVM JE %
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7.3 BRI SCAN

X Ee SRR NTE 4.5V 4 30V [N HL I H S G FE N IE AT ﬁiau)\%ﬁbéﬁéé Eﬁ%ﬁﬂ n AN FE YR R B
P BB LIS, AR T MRS IR AR ANE T BN R A R A . B, RN 4TUF 1)
L FEL A 4 o

74 )R
7.4.1 #3755

NI ATEFHST , VIN F11 GND A 2B 5 i . MHICR IO BERTE T8 R B X 38t 2 R
Rk N LA A A A A S I EL AR RS T RE SR A IO, DU AT RES A 2R LT -

BN HLUA B R Y P R R PR AL 08 T AL

MWOVBRA LTS, SW AL ML W RERE H. %5 , AT 5 K BR P bl N S A
ANTTETT R B AE AT T .

R fp ) VOUT BRARIER R A it e BH 25

5 R BHERARH) GND 5] I ST /R SCERE

i P S I BRI 18 R IR TT RATER AL B, O Hoamr B e Bl

NG FE RS, VFB T R AT B AT RED o

fil % HH AL AR 25 R GND 51 2 (8] ) GND A2 T e, USR] BEI8/INMTZR B BT«

7.4.2 75 gt
| Cou
GND
vouT ‘{ }7
) O O O |
|: e O BST :lj
O
swo i [ sw :|—EN Control
O
VIN
1 m
O
Cin O
VIN GND
) VIA(Connected to SW)
O VIA (Connected to GND plane at bottom layer)
B 7-12. HEER AR
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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 ©)
@ ©)
PTPS561300DDCR Active  Preproduction SOT-23- 3000 | LARGE T&R - Call TI Call Tl -40 to 150
THIN (DDC) | 6
PTPS561300DDCR.A Active  Preproduction SOT-23- 3000 | LARGE T&R - Call Tl Call Tl -40 to 150
THIN (DDC) | 6

@ 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 TI RoHS Statement for additional information and value definition.

@ | ead 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. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI 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.

Addendum-Page 1
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PACKAGE OUTLINE
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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. Reference JEDEC MO-193.
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EXAMPLE BOARD LAYOUT
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SOLDERMASK DETAILS
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NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DDCOOO6GA SOT-23 - 1.1 max height
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SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:15X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
7. Board assembly site may have different recommendations for stencil design.
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