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TPS56124x HA 1.4ms MG shif (Al EN 5] IS Ay B, R3S sh DR iRE 2 T PWM LLA#
) v L S

IR SR A AR AR R BN T B, SROERIT AR DI, AT AR R UE R T B Vg A R ITIRIZ L T
o BETJT S DR A g b SR R

6.3.4 X 55 HET

TPS56124x A 1 A3 PRI TT M F K FF ik 95% MK A T AL ViN <7V H Veg (KT W%
HEFL RN, FEVFIT RBIA T T e LAREA Ton , AT DRFr4a HH FL T 52 e S i AP RE . /NI SRR R DK
2] 400kHz.

6.3.5 iRy

181 FH 320 FE B (LA I 42 1) Pl B R S L o Tk A PR A (OCL) o 75 2 I bR 745 3 1] £ M U FF O FELAE g ¥ W S AR )
FET Il e k. SRR STF R . N 7 3THRERE | 0 A AT 1 IR BE M2

fEm M FET JFR @M, JF IR HLIRt AV A I I | 1233 Vine Vours I (B R Y USRS E O E . 7E
iU FET JFoR @M , thrit DAZ e a0 . JFSC IR A P B2 S B lowee WA NSRRI T OCL K
-, AR YRR FET (038R, B oW B A A ( BIAE s IS R BPA A X T A 2 ), HEH
TACFERIEAR T OCL /K1 fEJREERIJT R, S LR SOV EEE , it R TE #77 sQE .

BT R, A S EEAER R AR S TR B RS, I RS SO E I —2F
FAN, R ERAZIR , R EAESBRC , BOAESR AR TR TR S T R . ZE M RE SR
FH R . 24 FB LS UVP REHEELL R, UVP b asn] DU B R %, SR)5 , 881F41F UVP &
BB 8] f5 9% A1, FHRAE W sm 8] 5 B 8T 8 30 .

ESRCIRGLTEBR G |, i s R R S T T

TPS561246 /& FCCM Hia3f. 7ML | s FE R i A RS . a8y F A NOC ( it
W) R INRE , PLEE A IS KA f IR . NOC (R4 Thae nl kG I H B 2% H IR A (o 24 F RS 2% R U I (R i
NOC AR , IC SRR |, AR5 Sl m M. MES Mk 8 )k NOC (&4} , IC 2 [F K 5% m Ml FET A
FET. 34 NOC /8 < B v R 2 2] B ARMERT |, SOas -k & 155 HF % .

KN TPS561246 & FCCM B 834F |, Arbh , S B R/NLE T iZ 8 ik NOC |, <S8 i k& T His
. BB RER 2 #ise .

4
Vour x (1- 772)
=7 Frequency X NOCpin (2)
6.3.6 LB

EN 5]z ) S35 f @ ASCHT . 2 EN 51 R R T FIERER , ST 0RITC. 24 EN 5L R TR W B
i, SEE TG, BRUCIREVRET , BOAYWER IC A1 1uA I M LR

L
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EN A H Vin [ 807 B 7 F 48 F Bt B AR T 5.5V 1 H sl o

TPS56124x i& A vr EN U@ 4 fi B A8 F) Vine TI @i B4R iRy 100kQ , By EN HLE 5540 1%
B, JF HAZS HE A R VREE KRR . ERCEE R ARRENT 80kQ , TI &M R AR, L4 EN
Tk, ERABL R R UETE R Y 80kQ 2 3MQ |, i 100k Q & i (M L %

VIN

VIN
g
z
r1.EN
L
O
2V
I:PGND
& 6-1. EN BB

6.3.7 X /fE 8 (UVLO) (RE

UVLO {747 Th&E I ) 2 P fa PR 2 e o S f AR T UVLO BIME i JE |, S8R 0. R ARHI SRS
6.3.8 HKEHT

LSS IR B B IR . W RIR B B (JEE N 155°C ) |, BRSO, SRR AR B
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6.4 S3FThEEAE R

6.4.1 Eco-mode =17

TPS561243 7 Eco-mode FIgf7 , WIERE SURIEFIN (RIFHIACK. St s M SUARASEIGIT | FLIR B8 F
S, BALRA IS E BT | RS FIRB 5 RS FEMR LR, R RBEINEIR | B
i MOSFET 23617, BAT AU HE— D IR | BEMEAR S A OIESE SIS, S 1)L 565 S
AR, 36 L HT T 0B i A L FE A P TR G, 0 3 SR R KR L. MRS R RTF % |, 5
SR RIELL , WA (RFFEE I 105 51 B

6.4.2 FCCM #=HZ17

TPS561246 7Li&fi] CCM (FCCM) # Fig1T , XK ISR MBS T RFFDLES R NXIZIT |, FFREH
AR N B . 7E FCCM BEUIE]) |, TFoRME (Fow) 7R B [l N 4E 4R E — AN L EE KPRt
FH T 75 B P 42 1 R AR AN ) H R S0 RIS, (H AR R 0 34 R B
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7 RIS

#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

71 MNAER

TPS56124x 28 & — F A 1) F T B/ B AL 40 2%, F TR Bm i BELIR FE R B O R B L , i rRR B
Ak 1A, VLN RS RE AT T TPS56124x iE# uffE. Wl LA WEBENCH® #4458 4= B ¥ it AR ik
iHi , WEBENCH #4th% H — Rl AR B i i R 3507 i) 4 & 7o tFBE e o A T Bt e 7 Wit id i .

7.2 HLRIN
7-1 1) TPS56124x N R ELZ N T 23R 7-1 R BRIl i) . AN 7 ot i

= Rest
VIN = 4.2V to 17V 7 BkQ
| viN I . . AN vouT |
C|N CHF
10pF 0.1yF [
Reres I
10kQ /A Cer A
= 1 6
VIN FB Not Installed
VOUT = 1.05V/1A  Lour 2 TPS56124x 5 Ren 100kQ
{ vout N sw EN AN\ VIN |
1.2uH
Cour
3 4
_| 22uF — GND BST
||
I
= CBST O1}JF

B 7-1. TPS56124x 1.05V/1A S3%i%it
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7.2.1 i ELR

71 0 TR RIS
F£71. %S H

SH i BME WA Rk g
Vour iyt L o5 v
lout iyt B 1 A
AVour M s g ) 0.1A - 0.9A fi#H ik , 0.8A/ us [E{EZR 2% x Vour v
Vin CYNGiN 2 - =
VouT(ripple) it BB R B0 CCM %A 8 =y
Fsw TFAAi R o8 .
Ta PRI AT o e
7.2.2 IEH R iR

7.2.2.1 {#F WEBENCH® T EAI@EH#i+ TR
A bal | i TPS56124x #4114 B WEBENCH Power Designer fill 7 5& il ¥ i+ 7 % .

1. EEEARARBL (VN RS (Vour) A (lout) 225K

2. A SR RAZ B RS H, Wk, 5 SRR .

3. KRBT SAEMALES (TI) Hofh rT A7 B o 77 REAT HLR .

WEBENCH Power Designer $2{t /g il JR B | I:2' 51 1 SE i AN e AF L S D0 P ARHR
FEZHAEOT | ATAT DU #RAE

o BITHAR, WS ERPIE LK R TERE

o BITRVERETIE , TR HERACIAERE

o FE R B AR JR 7 S LUK ] CAD K 3R i

* {TEN PDF %R BEHR 5 IF 5 R 3t

% WEBENCH L EMFEZ/E R | & i www.ti.com.cn/WEBENCH .
7.2.2.2 HyH He R R RH 3R A

i L P I AT O Y A BB 1 BAITE] )RR AR EEAT B E . TI R BCKRHI A 2N 1% BUE IR 0 i ds . &
Fefli 3t Voure

N T PR I R R R A A A SRR A R P . I BE v T e S BOR B TR 5 S B RS I RC
FB i\ B0 A 1 s iR 22 t B W &

RFBT
Vour =06 (1 + RipE) (3)

7.2.2.3 B e AR A

FIAE S BB 1 LC JERES BA XU , ik 4 Pros. fE A, Coyr AU I BRBUS M6 2l |, A
PRARAH -

_ 1
Frequencyqoyblepole = X7 X \/LOUT X CoUT 4)

XEFART A AN R A AR A BT DLSCRE— RS DA . AEARIR TS |, BRI 25 i € R B
JE 25 P28 AN S AF IR A BRI 25 B o ARMIARAE R 180°. R4 IER A SRS, M 23 DL e - 40dB [k
R, HMGLEAT 180 BERFF. WHBSUEAE MM SN T RAE i, AR a3 iR B R 5400 - 40dB [ 1R
-20dB , JF3E 90 FEAHAIRTE . PERSUBIE N FLER 51N IR E 4000 160kHzZ. TI B Pk UK S AL A 4%
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FINBIXREINR AL T 40kHZ ZiA , DME B m 0% s S BAR AL 3R T T3 04t A2 0 (R AR A 4 PR AR R E T B3R
X T 2V i s, T EBGRIN—> Crp HUA S LA AN SEAIAIAZ A B . 2 ILH) Crr YE DY 10pF %
100pF. AN RSG5 PR H UK T I RIE K =70 22—

R 7-2. 2WHTOAHE

HHAE (V) | Lour (uH) Cour (uF) Cout(uF) (V) JEH Regr (kQ) Rrge (kQ) Cer (pF)
0.6 1 22 ( HiEld 10V) 20-90 0 10.0
1.05 1.2 22 ( AiE(E 10V) 10-45 7.5 10.0
3.3 3.3 22 ( HiEld 25V) 15-60 135.0 30.0 47
5 3.3 22 ( #iEfd 25V) 15-60 220.0 30.0 47
7 3.3 22x2 ( HiEH 25V) 15-60 320.0 30.0 47

(1) ZRPEHTEERRS. I Cour HINRRHUS KIMHE.

HLRK AR IR I (E 20 L . W RN RMS B A T 7 #2560 iR 6 A AR 7 5. BE HURK AR AT HL i o
UK TSI I F I, RMS BEIUE I B 0K T 5 H 0 RMS B

I _ _Vour XVIN(Max)_VOUT 5)
P=P = VIN(Max) Loyt % fsw

I =g+ PP 6
pEAK =Io+— (6)

ILo(RMS) = \/1(2) +1x X 1p_p (7)
FARR RGN, FEEREEERAN 1.32A , i(FEHEK RMS HE AN 1.02A. £ A0 B 2 WE
74438357012,

HAZRER ESR e RS . TPS56124x 5 1E 5P &AL ESR A GMH . TI @A 1 x
22uF Hr s . A R 8 A it AR B AT T A E RMS HLI

Vour * Vin = Vour) (8)

Ico(rms) = V12XV iy X Loyt X fsw

AT BUE R 1 4 MuRata GRM21BR61A226ME44L 22uF #ith B A 2% . FEAN A S #A ESR A 2mQ .,
THEH I RMS LA 0.2A , AN H 28 28 14008 F RN 4A.

7.2.2.4 N\ R AR R

TPS56124x i #— M A XA AR , I HIREN AR ZORTFE D RFREAES. T ZBUEENS 10pF 1k
RRASE N LM AR N Vin RS 0.1uF AR Cuyp £V IER) , W TR AN g I . H0E
7 i L A UK T B KA A

7.2.2.5 X HEARER
BST 1 SW 5| iz [l AER:—4 0.1uF MR , H TR IERET. TI @M &SRR .
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7.2.3 W48

VOUT = 20mV/div (AC coupled)

oy ‘ VOUT = 20mV/div (AC coupled)
VOUT) N
¢ yOUTWﬂWWW\WW\fWW

******* L

SW=svidv | [ A ' " SW = BVidiv |
20us/div 1us/div

& 7-2. TPS561243 %t B 405 ( 0.01A 713 ) & 7-3. TPS561246 it LS ( 0.01A HiEX )

VOUT = 20mV/div (AC coupled) VOUT = 20mV/div (AC coupled)

o swswd.v”' ‘ TUew s svidy TR SRS RS S —
1us/div ‘ ‘ 1us/div
& 7-4. TPS561243 #iH B ESH (1A FiE) & 7-5. TPS561246 #i i B ELSH (1A FiF)
7 EN = 5V/div { b EN = 5Vidiv 1
SW = 5V/div _ _ SW = 5V/div
___vouT = 1vidv / VOUT = 1V/div
800us/div 800us/div
& 7-6. TPS561243 7EF# BN 1A B ERETFF & 7-7. TPS561243 7EF E BT A 1A BHERERS
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. EN = 5V/div EN = 5V/div ¢

VOUT = 1V/div /

vou

vout

LVOUT =1V/div

800us/div

K 7-8. TPS561246 7E MBI AN 1A RHEREFF

800us/div

& 7-9. TPS561246 fEH I B A 1A KL

VIN = 5V/div

SW = 5V/div

VOUT = 1V/div

VIN = 5V/div

SW = 5V/div

vouT

VOUT = 1V/div

2ms/div

B 7-10. TPS561243 FEAERERA 1A B L

8ms/div

B 7-11. TPS561243 7EHFHER N 1A BT

VIN = 5V/div

VOUT = 1V/div

SW = 5V/div 1
Iswi

e

VIN = 5V/div

-

SW = 5V/div

vouT

VOUT = 1V/div

2ms/div

& 7-12. TPS561246 /A A 1A B L&

8ms/div

K 7-13. TPS561246 £ 1

RETN 1A B W7
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VOUT = 50mV/div (AC coupled) VOUT = 50mV/div (AC coupled)
10UT = 1A/div 10UT = 1A/div
eSS T e sss ]
louT L \"' :‘ louT \Um‘“

200us/div 200us/div

Bl 7-14. TPS561243 i N 0A = 1A BTG EBES | B 7-15. TPS561246 HRN 0A & 1A I AERBES

VOUT 1V/div : : : VOUT - 1Vidiv

b s e

VoUuT . : [ AN e = vout ! AT
SW = 10V/div | SW = 10Vidiv !

Sw! £ £ SW

IL = 5A/div

200us/div 200us/div

& 7-16. TPS561243 IE¥iE/T 2% LA & 7-17. TPS561246 1F 15417 3 %y 11 B0 40 3%

7.3 EJRMSREIL

TPS56124x % it NTE 4.2V & 17V JEE N FH N BIRHEE NIS1T . BERFE s R\ i K & T i s s A RE
LR, K2 HHN 95%.

71445
7.4.1 #5755

1. NG , Vin AT GND A 2o lds . %8 i ) DXt R Bl

2. RN HL AR A LA AR OB AR R T RESE I AL B, DU RE IR AT R BT -
3. Iy LA A A AR e E’JL_E‘L

4. WWIBEAMPEETIE , SW AL AT RERE H. 58 , AT S5 K PR P /IR S A58

5. AWIEIF IR G T

6. ) VOUT BRAZIERET] b E S it f L 25

7. S5RBHHEARET GND Gl R SO .

8. i r e SBIARGIT BY T RATE AL B, O R B b

9. RIS, FB R AR AT AR

10. i i LA AR A GND FIZ 1A]F) GND A 4R ATRETE , DU AT REIR /M LR T
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7.4.2 Rt
VIN Cn GND
O Rres Resr
O
[ VIN FB
SW EN

[ GND

GND

'—EN Control

Cest

QO VIA (Connected to GND plane at bottomn layer)
"3 VIA (Connected to SW)

— — — — Line at bottom layer

& 7-18. TPS56124x i )5
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8 AT HE

8.1 B

8.1.1 IR F

8.1.1.1 {§iFl WEBENCH® T HAlg et iR
Adi bkt ] TPS56124x #344J:1% B WEBENCH Power Designer 8% & il % i1 77 & .

1. HABEABAEE (VN BT BEE (Vour) Mt IR (lout) Z3K.

2. (RS REMAZ T FI RS, R SRR RA

3. KA SN AR (TI) HoAth vl 4T A g v 5 kAT Eu 8% o

WEBENCH Power Designer $&fit 7 @ il JRELE |, F-2 51 T SLiF A4 AT/t T iE ol RS 5o
HEZHIENT , WTHAT BT EAE -

o BATHAME , WEEER DL R

o IBITIVEREMTE , TR EERIRIATERE

o B oE ) 3 EEAAR R 7 R BAE ) CAD #( T H
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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 ©)
@ ©)
TPS561243DRLR Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes Call TI'| Sn Level-1-260C-UNLIM -40 to 125 1243
TPS561243DRLR.A Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1243
TPS561246DRLR Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes Call Tl | Sn Level-1-260C-UNLIM -40 to 125 1246
TPS561246DRLR.A Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1246

@ 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 TlI'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.
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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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. Reference JEDEC registration MO-293 Variation UAAD

i
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EXAMPLE BOARD LAYOUT
DRLOOO6A SOT - 0.6 mm max height
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NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. Land pattern design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.
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EXAMPLE STENCIL DESIGN
DRLOOO6A SOT - 0.6 mm max height
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SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X
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NOTES: (continued)

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

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