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lout_Set (A)
HE S AR BEFRR

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SLVSIF3

%%%Irﬁkl

ADVANCE INFORMATION


https://www.ti.com/applications/industrial/overview.html
https://www.ti.com/audio-ic/interface/overview.html
https://www.ti.com/solution/stb-dvr
https://www.ti.com/solution/home-printer
https://www.ti.com.cn/product/cn/tps561300?qgpn=tps561300
https://www.ti.com.cn/cn/lit/pdf/ZHCSXX3
https://www.ti.com/lit/pdf/SLVSIF3

NOILVINYO4ANI 3ONVAQV

13 TEXAS
TPS561300 INSTRUMENTS
ZHCSXX3 - FEBRUARY 2025 www.ti.com.cn
A2
TR ottt 1 T RIS oo 12
2 B s 1 AR A S = SRR 12
R0 EO T 1 7.2 BT RTFH oot 12
BN T 1 - TR 3 7.3 HLTEAEIEE I oo 16
B B ettt ettt nenn 4 T T R e 16
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5 Bk
5.1 X KB E
FEHERZ 1) -40°C F) +150°C TAELIRIEH AW (BRIEAA M ) D
BME|  BokfE| B
VIN -0.3 32 \%
LR,V EN 0.3 Vv
FB -0.3 7 \%
BOOT-SW -0.3 \%
iyt HUR S, Vo S -0.3 32| v
SW ( 20ns BEA5H ) -5 32 \Y,
TAEEER® T, -40 150 °C
ARG | Tog -65 150| °C

(1) BB BN A BIE ] IBAT T RE SN B E BUK AR . 2N A B 1 TR BRI 2 T A U AT S 1 LA A A AT oA 2%
PR RENS I ISAT . WURAE ZWZ/T41F VSL | (BAE X0 RARE ([ TR LA | ST RETCIL e LW BT | KA RE XM AR
AR, DhRESTERE | JF H I ReGEIE AR AT 4 .

(2) REFLMERT 150°C MR T TAE , (ERgi s Rl & dr .

5.2 ESD &%
i ¥4
} AR (HBM) |, 774 ANSI/ESDA/JEDEC JS-001 7™M +2500
VEesp) — HEERE — - v
Fo WL B REAY (CDM) |, 754 ANSI/ESDA/JEDEC JS-002 4t , Fifs 51 @ +1500

(1) JEDEC 0% JEP155 51, : 500V HBM I it e ki ESD R F e 4tk e,
(2) JEDEC ck4 JEP157 $51h : 250V CDM I it 7E it ESD 1 HIMiRL F 22 4.

5.3 BUUBAT &M
75 SRR A 109 fiE R PR P 043 (Bl 53 4 3T )

B/ME|  BOKE|  BAr
VIN 4.5 30 \%
\% PGV ESENGE| EN -0.1 5.5 Vv
FB -0.1 5.5 V
Vo it e S BOOT-SW -0.1 5.5 V
SW -0.1 30 Vv
Ty LAR&sR -40 150/ °C
5.4 HMEREE R
TPS561300
s () DDC ( SOT-23-THN , 6 ) Bfr
JEDEC® EVM®)
Roua S IR HE 118.6 i A °C/W
R yc(top) SR (TS ) #BE 63.6 &M °C/W
Rous 44 2 L A 344 i °CIW
byt 25 B IR S5 18.5 A3 H °C/W
LT 45 2 AR IE S 4L 33.7 ANiEH °C/wW
Roua EVvM B EVM R _E )45 IR 8E3H iEH 57.2 °C/W
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(2) RPN Ry o BN T SHAMER AR, AR T it H . XEAE AR ME JEDEC A K. XLl I AR 5K

B FF o A B
(3)  BFMI Ry a5 TIEVM EiEfF T .

5.5 B4

BRAE S ANE 75 AT o 0 5 0 s S EE T A SCRY B AT A o XSS A v] SRR N AR 1% S R R R il o, A
SR SRR T AL RS T A&, Ty = -40°C & +150°C , Viy=4.5V £ 30V ( BIEREHY ) .

5% \ WK | BMa| sEE| Bocm| Bk
I\
Vin H N L O 4.5 30| V
lo FETF R A B EN =5V, VFB =1V 26 WA
lorr KT LR EN = GND 2 pA
EFF Vin 3.9 42 45| V
VIN ZE4E
VinwvLo) B Vin 3.4 3.7 4] VvV
iR 400 480 650 mv
f8E (EN BIH1)
V(EN_RISING) ‘ LTt 1.21 128 V
V(EN_FALLING) AR TR 1.1 1.19 \Y;
lEN_INPUT) LETPNGEN Ven = 1V 0.7 LA
lEN_HYS) IR IR Ve = 1.5V 1.55 LA
RIRFHRZ BN
VrB 2 L [Vin = 12V | 0587 0596 0605 V
Jik ik ERAR R
siapy ) BKOIBRER L S e B [Vin=24V , Vour =5V, L=15uH | 300 [ mA
MERK
Rnsp) il FET ‘S e pe Ta=25°C, Vgst - SW =6V 100 mo
Risp) &M FET Si@HFl Ta=25°C, Viy=12V 60 mQ
LI RAE
liLim_Hs) e N i 37 B A 1.6 1.8 22| A
lLm_Ls) ARA 7 FEL 97T PR AL 1.3 1.6 19 A
BRG
Fsw VSIS 1050 1200 1350| kHz
SRR
L BT 160 °C
(D IR 10 °C
sy ] 32768 JH 1
(1) R
5.6 B FER
\ EXAEETE N
thic_wair W 2 58 5 I [ 512 IEE
thic_reSTART I UE T (B 82 (8] 16384 EE
tss WA B [E] 5 mS
SE T E e
tvin_on () T S ), 7 90% %5 90% F1 1A ik Fll & 110 ns
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5.7 JAIRE
FRAESAA U, B Vi =12V
40 170
v
/
35 150
yd d
a P
30 S 130
—_ L /
<3. _———"/ %I /
e 3
20 90 //
| —
15 70
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B 5-1. EFF X TAeRA M SR EMER B 5-2. Rl A S A AR R
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[} / 9
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© 60 /,/ & 590
50 |~ — 585
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Kl 5-3. {0l FET SERE SRS R K 5-4. B R S Z&E AKX R
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< 1280 S
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2 3
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[} ]
= -
B 1160 3 37
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5.7 AR (42)
A A B, B Vi = 12V

1.3

1.2

-
N
[}

1.18

1.16

1.14

1.12

-
N
N

1.1

-
a
[e¢]

1.08

EN UVLO Threshold (V)

1.06

EN Hysteresis Current (A)

-
o
N

11

1.04

— L->H 1.02
— H->L

1

-40

-20

0 20 40 60 80 100
Temp (°C)
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120 140 160 -40 -20
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6 40 B

6.1 MR

TPS561300 #efth 2 — K A MM ERKT N Bi8 MOSFET 1) 30V. 1A [F &R, N7 32 w2k B A0 17 4k 5%
AYERE , A T ECR . W AR IR ), PR T A . AR I PR M IR 2% T K PR b gk
DT AN TR, FEWEIAL T AR

FF AL E 52 N 1200kHz. VIN 261 4.5V i, 834F P01, EAST U LA B R, T/EHERA
26 u A (MUY ) o ZSSEER S, FRYRHITIE S N 2uA.

R 100m Q =l MOSFET 11 60m Q i fI] MOSFET W SZ¥il s R s it |, HEs i i ik 1A,
A3 I A R 26 A L AR D AR e A B . BOOT-PH 5| & RE (4038 M 25 9 B i s i) MOSFET #2it
MEHEE. UVLO IS EZHAEHE , YHEEIERE (@EF AN 2.1V ) BLFE, &M MOSFET FfEl %
T2 A8 F I8 I ) FH o s A 2 ok o R B B st 2 ek 2 f i HE e R AR . 24 20 R G Y R T AR AR FLE Y 108%
I, o s PR AR s, JF SR IR IR T A Al MOSFET |, B 2% L B AK TARFR R AT 104% .
s B 5ms B BJH SN TR] AT i PR R b B YRV R

6.2 ZhREJT HE R
. B
EN VIN
I 1
L
Thermal
Hiccup D
Ip Ih
OV comparator
Shutdown Hiccup
Logic Shutdown
EN Compatator
Boot Charge Current
Sense
>
Minimum Clamp Boot UVLO | L BOOT
Pulse Skip
-
FB [J
ERROR l\>—|
* AMPLIFIER I/
HS MOSFET
L 4 Current
Comparator
Power Stage r :l sw
And
Rc Dead time VIN
0.596V Voltage CLont_rol
Reference ogie Regulator
—__Cc
Slope l\
Compensation I/ 4—_|
Soft Start -
Current
Overload Sense
! Recover Maximum Oscillator LS MOSFET S
Hiccup. Y Clamp Current Limit
Shutdown
1
L
GND
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6.3 REMEULEA
6.3.1 B EHZFE PWM %)

T2 AR ] AR U 1 P IR A . R ZE ORI FB 51 A% 4130 ri BEL A e H s 5 P 0 R R B HE AT L
Beo PWEBIRG A TR mT O o KR 22 O A8 -5 v DT 58 1 FBIRLEAT UG . S SR AR LA BIIRZE UK
a0 U P @SR SR TR SRS SR - DRZE O A i Y Fi i Bt i S PO A0 b T BT
TR BT o i A e DR 2 OR A 1) PR I L B K P R SEBILBRR , I HLIESEBL 1 B/NAL |, W e ik
AW S RE -

6.3.2 frPHIFE B

ERAIRBRZME T , TPS561300 B 7£ LUK AR Ris 4T , H TRABR AR @5, 4I0[H &8s Rt K
T 300mA i | iZ#EEHEA KPR . %R R AL T O AT AR AU | R O B S R e AL,
T PELIE E I 4E B MOSFET [F 9%, HEK BRI IR L 20T 2 300mA LA L |, 3B H kb A pii =, 4 Rl s IR bl e
AN R AR A H IR, DRI N ik b A R A X ) T 18 7 268 b 97 4 ot 2 P R 47 s i S e il 2% 1 A8 A T AR 4k o
6.3.3 REWAH

AR s SO R R R ZE O 2 . IR EBORESE FB HE 5 P 3048 s L R B &5 0.596V Hi 361k — 34 i)
BUNE AT O . RO S P5 S R g 240uAINV o« SFEE KM TOAFAE A BB T 108 22 TR B8 1 LB R Hb 2 J]
6.3.4 FIHLAM=FTHTH TR

A NTTF R RS S0 b T AMERI . e R RME S TE A EE T B A R . SR AL A KBS I IR
FERA 5 22 ELYE B N R E 2 .

6.3.5 JFHH R EHE

FEEH EN Bl BRSSP ThAE . 24 EN 5 JH R B E B ERS , 23 F 06 TAE. Wik EN 51T
MR EBREEELLT |, BEaSE LI EAGH A (1Q) IRA.

EN 5] R — N EB_Ed B mye |, S Aeis 2 s EN Sl RILLUS FI2e 4. an N 75 254 EN 518, nlRH—
NIRRT 2% B R F AR T 6 2 4 5 1% 5 | & B

s EATTE VIN 51 sl N R 8 E (UVLO ) . 24 VIN 5] B2 930 VIN UVLO BI{E DL R, #%
B2 . N3 VIN UVLO BB R A 480 mV.

W N T E VIN 5B B &1 UVLO BME , WA L 6-1 F s Ec & EN 5. {6 458 UVLO Thig
i, T BOKHR % B N KT 500mV.

EN 51 BN BRI 1p |, 1% FGRCE 51 BRUCIRS W B ONTE R IE AR AN e 5 . ER rRiE i
i UVLO ThAEEM LRI |, oY EN 51 RERER , ERid RSt the R 1 foyfEl 2 %
1148 R4 f1 R5 7E48 % UVLO BE FHI1ME.

VIN

R1

R2

&l 6-1. FFTT VIN R85
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VENfalling X VST ART — VSTOP
Ra= VENrising S STO (1)
4 I % (1 _ VENfalling) iy
p VENrising h
R4 XVENfallin
Rs = L 2)
VsTop —VENfalling + (Ih + Ip) X Rg
Hrp:
lp = 0.7uA
I, = 1.55uA

VENfaling = 1.19V
VENrising = 1.22V

6.3.6 L /F5) 2 Hith E it

SE A B ERT LR MOSFET A5 15 B % Hi s e o 7E SR P B S S0 H0H) , m A MOSFET H.3| N %0
s FB S LI 7 g i .

6.3.7 B[R FHHE

HEL P AR 08 LA U PSR A T S50 PR R EAT R, AT A T R Al 22% AR L o R P
#EBIT Y 0.596V.

6.3.8 W HH HIE

i Y PP R T AT FB I BAIE] ) B PR AR HEAT B E . T B R 1% SRR Z 170 IS HLFH AR -
Er P IS ES AR A (E Dy 100k @ , JFARHE 5 REa 3 TH RS B k. N T IR AN AR | AN BAE R
BEAR T HERE . W SRAEROK , Ra s & SR 5 52 BIME 75 1O, JF H. FB f A\ HL ™ 2R IR f iR Z AR B X

R
Vour = Vrer % (g2 +1) @3)

6.3.9 AEBE 3
TPS561300 i il A 5B 3R Zhafig. A HRE s Zhint [ALE & ¥ B 5ms.
6.3.10 52 /x (BOOT )

TPS561300 AA — MMl BOOT i/t # , Jf H %A BOOT Ml SW 5|l Z [Ai%EH: > 0.1uF 1M & H 25 2% 5k
A MOSFET $2AMMRANEN fi T o HEREAE AT A i 0 XTR 80 X5R P RE iR as , AT DR IIEFE IR AT L s
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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FHIRBRAE |, &l MOSFET A2 | JF BARMN MOSFET 2 4E N —ANAARIFIT EARAS . A 2R da R SR iR
FE— AN EITHERHR TR R RERAE , =l MOSFET 2 0T )H

BEA G SRR AR A L AR DL B AR TSRS AR R 1) (20 512 AMIFRFAGRE ) |, MIAsEAE 16384 A4MH I
(I SE IS 1] J5 O AOF S0 IR 3o 8] e oA B T8 ™ B AU 00 PR A4 ThAE -

6.3.12 B4

N EMI, TPS561300 51 A T JEAAIIE . $l3hu FEE RS ANy 1/512 T RBERT] £6% 2 4],

fmax = fc x (1 + 6%)

Center Frequency fc

fmin = fc x (1 - 6%) ’—I_r

Modulation Frequency fm = fsw/512

& 6-2. AT &

6.3.13 #Hi [ER¥ (OVP)

TPS561300 4 1 il KBRS LR (OVTP) HLEE | 23 4F Wi i Motk 25 slom 2= 2B 5 Ik B ), BEA% 3 KPR Hb
Hil 95 %0 tH B E L . OVP HLES A — ANk B 2%, PAEL#: FB 5B B AN 5B 1E . 7 FB 5] B & & T
108% x Vref i , =l MOSFET #s@kil <4 . 1E FB 5| IE (KT 104% x Vref i , &= MOSFET E#1)s A

6.3.14 #EHyr

—EERR , WRESEARIT 160°C |, PYERIOCIT H I A A S5 1R T 5% . B H M S E E 150°C LRI, YRk
Wit it 3 ST UA T 8. N B IOl T s A) (32,768 NAW] ) 4R )E | S E A L FE.

6.4 B ThEEAER

6.4.1 IEEiE1T

2 N E T UVLO BI{ER , TPS561300 A 7E HIEH FF oozt R LAE. iR E I E il s T OA if , &l
TR A SR (CCM). #£ CCM | Befh DL & i T4 .

6.4.2 Eco-mode =17

FERMBIEAET | XA B Do Bkt B R A2 AT o FETF QR R OA I T ARk Bk ER o £ kB X
6], PGS OA I, (RN FET KokH . JFO-HAT A ( SW 51 ) B8 2IAES: @M (DCM) 181745
P, HARMIT ARG, B S i TR, JT IRk 2 18] iR &t a] 4
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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 =5V - 30V

™1 ut TP3  VOUT =5V
1 (i) PS5 ? TP10 - P7@
o ; IN y VIN 3 g & W .LT,W SVOUT o VOUT] 7| °
1 TPKP R6  C6
TP2 C1 ==C2 ==C3 ==C4 EN 5. , 6 _BST R3 2
(P TP6 1 10uF | 10uF | 10uF [100nF EN VBST [—— O TP11 $499
GND 0 100nF Bode
4 VFB I I

= JP1

GND

/] R4 . i
VFB 4 =—=C8 c9 c1o==cCc11
| _GNp Tow 11 sov | sov | sov | 1oo4F
GND 75pF 22uF 10uF 10uF

TPS561300DDCR
RS
133k

GND

[ )
TP13  TP12  TP8

o 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
it L 1A
BEASIARL | 1A FEFIR AVouyt = 5%
vt L R S0 10mVpp
JF KA ZE 1200kHz
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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 BEBARER

£ BOOT 1 SW 5| il 2 [Hi%E#z—> 0.1uF MEE gy , F TR IERIZ1T. T B UUEH Mz g as .

7.23.3 B BERER

TPS561300 #3114 1%t i F v AR R 3E i FLRH 43 2 I 28 EAT IR . /0 2 45 i R4 1 RS . AL A
TS R 5 FPH R 38 2 TR OR R

Ry X Vref

Rs = 77—
5 VOUT_Vref

(6)

R
Vour = Vref X (R_g + 1) (7)

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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_ Vourx (VIN(MAX) - VOUT)
VIN(MAX) X KIND X TouT X fsw

(8)

Ly

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
Vour X \Vin(max) —Vour
IL(MAX) = \/IOUT(MAX)Z + 1_12 X ( VIN(MAE() X(LO X ])CSW X 08)> (9)
R LR A3 S LR B (PR (L pre)-
1% x (v -V
Ie) = lour(uax) + ouT ( IN(MAX) OUT) (10)

VIN(MAX) X Lo X fsw X 1.6

P R H A TR, AR DU SE N ECE R U AR, BB TR N A BRI SUB IR R . B
RAEF R B BRI SR R , IF &7 AR BRI S0 B0/ AR P SRR 2 196 DR S P I A i 4 P TR
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7.2.4 4%

DU 2 AE Vin = 24V Vout =5V Ta = 25°C 2 TIIHRIG ), BRAES A U .

Tek Prevu - ik Tek Prevu 0]
VOUT = 10mV/div (AC-coupled) VOUT = 10mV/div (AC-coupled)
.
VU, B R e i | viuT, M
NN NN NSNS
el «
- IL = 0.5A/div {usidiv b IL = 0.5A/div \ : 10us/d'\v | | | |
f \ i \ I \ \ A (e
B{10uT , D100 Tame | \ ] ¢ [ \ =
1.00ps 2.506575 O 7 10.0ps 2506575 [ W
10.0m¥ A 10M points 320ma 10.0mY Ny -3 10M points 160mé :
S00mA, & Trigger Frequency: < 10 Hz 13Feb 2025 S00mA, By 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
Y
E 7-2. TPS561300EVM #iH BBESLE | loyr = 1A & 7-3. TPS561300EVM #iiiH RS0 |, oyt = 0.01A
Tek Prevu | I 1 |

Tek Prevu [ ——1 ]

VOUT = 50mV/div (AC coupled)

IOUT = 0.5A/div

E»{100T : E»(100T : 100us/div :
. 100 2.5085/5 7 . 100y 2.5085/5 7
& s0omv A TR 10M points £20mé & s0omv A 10M points £20mé
€ S00mA By Trigger Frequency: 2,49995kHz 13 Feb 2025 € S00mA By Trigger Frequency: 2,49995kHz 13 Feb 2025
Yalue IMean Min Max Std Dev 23:12:50 Walue Mean Min Max Std Dev J 23:14:23
@D PeskPeak 90.0mV 90.0m 90.0m 90.0m 0.00 @D PeskPeak 110m¥ 110m 110m 110m 0.00
& 7-4. TPS561300EVM 1 EBRAMIL , 0.5A Z 1A FEkEk & 7-5. TPS561300EVM i EBRAMIAL , 0.2A = 0.8A HEHHR
Tek Stoj [ [ Tek Stop [ [ Yt | ]
4
VIN = 10V/div VIN = 10V/div
VOUT = 5V/div
BvouT =
SW = 10V/div
IL = 1A/div
B :
: i : . 20ms/div .
— — —
@ s0v s @ 4.00ms 250MS/s e/ 13Feb 2025 500V & @D 00V E ]ZU‘Ums 50.0MS/s e\ 13Feb 2025
100V % @ 1004 & - 10M points 2.60Y 23:25:35 0.0V & ook & Jlue 10M points 8,60V 23:25:48

& 7-6. TPS561300EVM T Vy HIE B

& 7-7. TPS561300EVM #%HT Viy FILHKT
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7.3 EJRMREIL
X EL BRSO AE 4.5V & 30V BN BIE R L E N s tT . ﬁiﬁu)\%ﬁbﬁ% Eﬁ%ﬁv an SR N\ R IE

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 M AT RERT H. 98 , AT 5 K B P2 bl N S5 A i o
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 AL [ sw :l—EN Control
O
VIN
12 m
O
Cin O
VIN GND
) VIA(Connected to SW)
O VIA (Connected to GND plane at bottom layer)
& 7-8. BT R
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8 BRI SRS
8.1 B Hr

8.1.1 B=7 i B 7 B

Tl KA S B = MRS E RFME R | DR RS 2= s iR 55 sl ARME B 3E B A AT, ASEER Atk
277 LR &5 B el S AT T F= e AR S — i R R BA R .

8.2 XY HF

8.2.1 fHHX 1S

152 LN AR SR

I RS (TV) , R FI 15 H BRSO ) 35 M 2 ET D EL i 4 e as HIBEas i v 13 RS

8.3 B U E BN

BRSO TR , ESME ti.com LRSS0, mdr @y AT, B er A R B W E S T O
B, FREREMEE , EEETMA BT R EE BT D il k.

8.4 T RERIE

TIE2E™ X Friets e LRMMEESE TR, THZENGFAFERE. KB UEMESAR Y. #%
WA MBASIRH A RN, SRS P R P S B .

RPN R BN TIEE “TRERE” RO, XEN I T FEARIE |, FHFEA—E B TI WA iES 0
TR 46k

8.5 it

TI E2E™ is a trademark of Texas Instruments.

FT A b H % B T & I =

8.6 BN B
Fr el (ESD) SRR X AN E R LS o SN A% (TI) 0 I8 24 ) 74 it Ak B P 7 S A R B o o SR AN < W ) Ak

A R | 7T A SRR L B

‘m ESD HI#IR/NE SERUNIMERERR S , REBAIRM IS K% RN TR B A S 2 2R | K2R NIEw Mn 2

BOE ] B 2 RS F 5 R AT IS AN H A o

8.7 RiER
TI RiGE AARERYI AR T ARG B 7 BEAARS R A E o
9 BT P sEid %
H# BT H A R
February 2025 * WIUE RAT R

10 HLA. EEEAITIEER

PR DU RS AU, BRI (S B X5 B RS E A T sl s . B i, A SATER
HASHS BESCR AT BT o A7 R MER R AP ST AR IRA 15 20 Bl 2 PR i
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101 B EEER
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

LR i g Lot g T

v

Reel | |
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
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

@ ® @ Bo"i"

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O O O O Sprocket Holes
| |
T T
Q1 : Q2 Q1 : Q2
4-—q--4 f--7--%- ‘
Q31 Q4 Q3 1 Q4 User Direction of Feed
[ . 4 |
T T
AN
Pocket Quadrants
sk E-E23 sEE | S sPQ B ﬁ’?ﬁ“ A0 B0 KO P1 w Pin1
Pl Ef& (mm) (mm) (mm) (mm) (mm) (mm) (mm) R
PTPS561300DDCR S?;;ﬁs' DDC 6 3000 180.0 8.4 32 3.2 14 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS

e

R HEERR HEE 5@ | SPQ KB (mm) BB (mm) B (mm)
PTPS561300DDCR SOT-23-THIN DDC 6 3000 210.0 185.0 35.0
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DDCO0006A 3 I.

PACKAGE OUTLINE
SOT-23 - 1.1 max height

SMALL OUTLINE TRANSISTOR

PIN 1—
INDEX AREA

3.05 ‘
2.75
4X0°-15°
0.5 t # L 0.1
6X 03 00 TYP
[020) [C[A[B]
0°-8" TYP L
0.20
0.2 TYP GAGE PLANE
- 061vp
0.3

f—

ﬂ
5

4214841/E 08/2024

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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DDCO0006A

EXAMPLE BOARD LAYOUT
SOT-23 - 1.1 max height

SMALL OUTLINE TRANSISTOR

OPENING

SOLDER MASK\ METAL
J Lom MAX

—{ BX (1.
ot

6X (0.6) ———1-—

T
4X (0.95)

_ 73,, 4' R

(R0.05) TYP /

]

3

S
B
i S\((J:MM
-
SR

|

.

LAND PATTERN EXAMPLE
EXPLOSED METAL SHOWN
SCALE:15X

METAL UNDER SOLDER MASK
SOLDER MASK\ /OPENING

’

EXPOSED METAL | }

j:'\ i

EXPOSED METAL e —— ,
J L 0.07 MIN

ARROUND ARROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDERMASK DETAILS

4214841/E 08/2024

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
SOT-23 - 1.1 max height

SMALL OUTLINE TRANSISTOR

SYMM
j 6X (1.1) ’f Q‘
1
j;4’7 ‘ e
6X (0.6) —t —— - —1 ‘ | 6
N | 1
| |
SYMM
e EE
4X(0.95) |
| | |
-—t—-— 4
3 |
S S
(R0.05) TYP / ‘ o ‘7) ‘

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:15X

4214841/E  08/2024

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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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.

INSTRUMENTS
www.ti.com



EXAMPLE BOARD LAYOUT
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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
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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.

INSTRUMENTS
www.ti.com



ERBEANRRFH

TIREHREEANTEERE (2BEER ) . RITER (8F3ER1) . NAREMARITEN, NETRE, R2ERMEMER , F
RIDXEREEFEEMARIERNER , S/EFR T EH Y. SEBERARNER R TRICEME =5 MR-~ RIE RER,

XEFRRAEER TI FRHTRITWASTRARERA. SFETEREATEHIEME (1) HNENNARESEN TIFR , 2) Rit. B
AN RENEA | (3) BRENMABEMEIFEUREMRHERE, RRENRAEMER,

XEFRNELE , BF5TEH, TI RGN TRXLERRATHRARTEARE TI = ROEXNA, FEUEAFANXERRETE
FRET. BENEREMEM T MRFRAEAMBE=F RN, N TRENXLERRAEATN TI REARELNETRE, RE.
A, |ENRS , SFTBEE T HESEFAR,

TIRGEHFRZ TIHESR). TIBAREER X ticom FEHMBRRASZRS TI ~mEMNEMERZRRNAR. TI REXEREFToT
BRUEMARNER TIHN T ~RAXFHEANERJERERFH, BRFEEMME (T) AEREFREENEHFRIAFTABE~R
BUWE RIGAREEMERA B RHOFREB AR,

Tl R34 IR T RE 1R AV E M E bR R B &Ko

WRARFRE © 2025 , EMALE] (TI) 28]
REEHBEH 2025 F 10 A


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
https://www.ti.com.cn/

	1 特性
	2 应用
	3 说明
	内容
	4 引脚配置和功能
	5 规格
	5.1 绝对最大额定值
	5.2 ESD 等级
	5.3 建议运行条件
	5.4 热性能信息
	5.5 电气特性
	5.6 时序要求
	5.7 典型特性

	6 详细说明
	6.1 概述
	6.2 功能方框图
	6.3 特性说明
	6.3.1 固定频率 PWM 控制
	6.3.2 脉冲频率模式
	6.3.3 误差放大器
	6.3.4 斜坡补偿和输出电流
	6.3.5 启用并调节欠压锁定
	6.3.6 安全启动至预偏置输出
	6.3.7 电压基准
	6.3.8 调节输出电压
	6.3.9 内部软启动
	6.3.10 自举电压（BOOT）
	6.3.11 过流保护
	6.3.11.1 高侧 MOSFET 过流保护
	6.3.11.2 低侧 MOSFET 过流保护

	6.3.12 展频
	6.3.13 输出过压保护 (OVP)
	6.3.14 热关断

	6.4 器件功能模式
	6.4.1 正常运行
	6.4.2 Eco-mode 运行


	7 应用和实施
	7.1 应用信息
	7.2 典型应用
	7.2.1 TPS561300 5V 至 30V 输入、5V 输出转换器
	7.2.2 设计要求
	7.2.3 详细设计过程
	7.2.3.1 输入电容器选型
	7.2.3.2 自举电容器选型
	7.2.3.3 输出电压设定点
	7.2.3.4 欠压锁定设定点
	7.2.3.5 电感器选型

	7.2.4 应用曲线

	7.3 电源相关建议
	7.4 布局
	7.4.1 布局指南
	7.4.2 布局示例


	8 器件和文档支持
	8.1 器件支持
	8.1.1 第三方产品免责声明

	8.2 文档支持
	8.2.1 相关文档

	8.3 接收文档更新通知
	8.4 支持资源
	8.5 商标
	8.6 静电放电警告
	8.7 术语表

	9 修订历史记录
	10 机械、封装和可订购信息
	10.1 卷带包装信息


