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+ Control Logic Internal —e
ss | BST
]
Internal. |I<-
Compensation o On/Off time H
Internal SS e Minimum On/Off
e Light load
Internal VGG « OCP/OVP/UVP/NOC/ [] sw
TSD
o Soft-Start
o
S
.
I_:I GND
EN |: 3
EN Threshold | [ —>
E— g
< | _ocL
AGND :l THOK
h
7
155°C /20°C > -
_ﬂ— - L zc
-
AGND |: ] > .
_|_NocL
10 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TPS564242 TPS564247


https://www.ti.com.cn/product/cn/tps564242?qgpn=tps564242
https://www.ti.com.cn/product/cn/tps564247?qgpn=tps564247
https://www.ti.com.cn/cn/lit/pdf/ZHCSOJ2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOJ2&partnum=TPS564242
https://www.ti.com.cn/product/cn/tps564242?qgpn=tps564242
https://www.ti.com.cn/product/cn/tps564247?qgpn=tps564247

13 TEXAS

INSTRUMENTS TPS564242, TPS564247
www.ti.com.cn ZHCSOJ2 - APRIL 2022
7.3 Frtk Ui A

7.3.1 PWM 2471 D-CAP3 =il

ek s 2 40 25 P 3 42 FR) PR B 2 O 7 5 B0 I U Jk B R o) (PWIMY) 451188, SCRFR AT DCAP3 i #% . DCAP3 izt
AR 1 50 N (R A 5 A A R AR A A, AE( IR ESR M Bk Y rR AR AR, SOy [ e AR A
RSN TSR B . RO LT it 20 B R AR €« TPS56424x IL 0 & —/MRZEROR A , WAl B
FEFAEH .

FERENFIIRITTG |, =M MOSFET #5718 . AWHE— M 25 20 )5, it MOSFET 4560 . XA — kPR THI 4%
FREEI R AR YR R Vour #LBIBCER) , B 5HEBGMAEIE Viy BURLE , BUEE R HLE 6 DRSOy ]
SEME , RIHR O RN SR ] . RS ES BRI P, — XM fs EE , S0 MOSFET
R BUOTIR o AEEME IR PN 1 A RS0 E R ORS00 , T SCRFAEA] ESR A& KA 40 th i 24
BN EPE R A % (MLCC). DCAP3 F2 il ¥ AN 75 2L A0 8 i A 0 9% 2% s B A M o

7.3.2 Eco-Mode ##f|

TPS56424x F =% Eco-mode #EAT BT , AIERR AR N IRFF AR . 2kt AT B S BRSPS
RS, A SRR AR TR, KRS TS A RS S @B . R B RS IR F
Ja , B MOSFET 2k, FEE TR PG , R b N IES Il Il a) L5 1480 il
P AR, I HL b T S8R AR B HE fp I ) FP BEAIG o PR A O T SN ) o X T AR B
&, SUEEBRMRIELL , W FERR R SRR . BEIZAT loyrwy) R A RIHE N2 1.

| _ 1 . (M~ Vour) x Vour
OUTEL ™ 2 % L x fgy Vin (1)
7.3.3 KRN W E RS 3

TPS56424x HAWHBIEEH S, EN BRYCIREVICHET. EN 5y s P, WHEHUR shDhRETTaRiZE A T
PWM LL# AR K15 25 HL T

U0 SR R AR AR R SN T L, SRR T AR DI, AT AR R HE R OB Vg A R ITIRIZ L T
o M7 SR ORA e g _E T A0 R

7.3.4 S EGFP

TPS56424x A AR . G i 48155 T OVP BIMERT , OVP LA 24 u's fFTARIE K F i el fi 2 . 5
il MOSFET IKzh# AEM MOSFET JRah #8356 Wi . A& KRG |, SRR T OSIRAS .

7.3.5 RFAFIELT

TPS56424x ALl I P Fa AR TF SSHM K S FF ik 95% MKz T 4 VinfVout < 1.6 H Veg 8T W Vrer
I, FFORIR PR TR | {4 TON K UL R SAFIE AT I sl kR A PE R . 16 25 [l 6-18 wh AR AT3 I i
o B/ AT BRI K2 450kHZ.

7.3.6 AR FRIERY

15 FH 320 B (AR T 2 1) el 3 R S B o ok A PR A (OCL) o 7 2 DR 765 B 1) £ W U FF S AL, g ¥ W A A )
FET IR . BEHR ST R RBURRIE . OF T SETHRS T | X i BRI AT 1R B M

FERE M FET P Sl |, FFOCHR DA MR | B f LR S TRoE

ViN

Vour

S B[]

i H FELJRRAE.

AR FET JFRH) S B, BEr iR DLERME 7 20 R B . TR O% FLIR I T M8 TR B louT. 0T SR A2 WA I FX) 45 11 Pl
T OCL /K, 32 4 R FET 19 S IRAS | B 4258 W & kot i A= i (BRI e R S B A 3 T 1)
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T ) | HEIMPUK TSI T OCL AF. 7EREm PSRNt | GBS A, F tos A
FrR B F .

ST G FARS | F B TR . GO B TR B0 2 | iU (A ey B S0 A
SAN IR | R A AR | B R A R T A TR e B TR O A L T A S
HLE RS, 2 FB HUR M RAR T UVP B ERT | UVP HCES M EIZ B | 5802 UVP IERI T (%
N 256 s ) JE KT | JETEWTEAEREI I (B 13ms ) 5 EHTEE).

HCIRBLEER A |, i R K D T A (A

TPS564247 /& FCCM #2814, 7EMAMNT |, SR i B B R . Z23FEA NOC ( fidifi )
PRYThEE , DLEE G I KA LIt . NOC {R 47 ThHE Ay A6 I L B 8% VR O A0 ME . 224 FELJRR 28 FEL VR I (B8 i NOC
BIE | 1C REBHEM |, AR5 SiE =M. NOC &1 G)E |, #efik 2 1IEH T 5.

By TPS564247 j& FCCM # st 1, FrLl , R s BOR/D AR T 885 ik NOC |, Wil S 2 th i s T H
5. HhEZ TR 2 #E

V
Vout X (1 - %;lt)

L=
2 X Frequency X NOCp,in

2)
7.3.7 REHABE (UVLO) fRe
UVLO TR DR I () 2 N AR R 28 F e o R FURAIC T UVLO BIME L | S 2x oCr. iX 2 dEHa iRy .
7.3.8 #SCl
AL I B B PR . SRR B, S oW, X ARH SR
7.4 SThReE R
7.4.1 Eco-Mode 31T

TPS564242 1t Eco-Mode Niafr , MIAER SIS ATIN ORFF AR . =kt AUt A FE S0 BOIRAS BRAIRI | PR v IR
i | RASEEATIA R TP | ORISR AL ANES FIEBUA AT RS RS RN T e |
i MOSFET 2Kl . BEE MERHITE DK, Hfads S ANEL GBI, FEI [T 53E48: 5 il A
AR, I H BT 58 LA G o TR O BT B 0 ) P 2 R S A ) K 2 TP SRR BRI, 590
BARALSIELL | A B B OR AR R AR

7.4.2 FCCM #3541

TPS564247 frikiil CCM (FCCM) #: FNigfT |, IXfEFE s /e B A N IRKF LB S i s 1T, JERirs
TP AS A UE . £ FCCM BEIIE] | TR (FSW) 7B E Fl N 45572 — AN JLPEEKF |, B
I T 75 B T S AT A Y B R SO N, (AR R R 3RS R R B
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8 I FAISEH

&

LUR BB 2 BE BANE T TI e, TI AR R e vk . T % 2 e e o2
EEHAE, PURRAEAINS B S AR A RS RE

8.1 MNARER

DEEAS AT Y ) B L R R e 4 A . Bl TR R S B B R RO BRI B R R, ST B R
N 4AA. TIARYE LN it BN TPS56424x ik uHE . ] LI WEBENCH® #4584 #F %1t WEBENCH
BAE K —Fh AW R |, AR RIS AT U M) 2R & e R B 2 . AT A TR B S T W R

8.2 LRI

P 8-1 sl LT B LR 9 T 2% 8-1 TR INEER T AbNg . A (VRS (EVM) $R05. AT & AR T
iR

8-1 7”1 TPS56424x 12V %\ 1.05V % #4uas JH K,

VIN=3Vto 16 V ] 6
| VIN . * * VIN FB . NN VouTt |
C1 C2 C3 R1 7.5kQ
10pF_[10pF_[ 0.1 pF ’
—_ 2 5 |
sw EN R2 | I
10 kQ
Mcs 2
= 3 4
_,__ GND AGND — Not Installed
VOUT =1.05V L1 - R3 20 kQ
{ vout Y »—9 AN VIN |
0.82 pH
c6 c5 =
|220F | 22F R4 30 kQ
K 8-1. FRFEE
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8.2.1 &R
% 8-1 44 TN TS

* 8-1. &t

2 A~BIE
LIPS N e 3% 16V
i HH LR 1.05V
BRI R, 2.5A ML AVout = +5%
i HH S0 L 20mV
e R ATE 1 4A
IBATIZE 1200kHz

8.2.2 4Nt 2

8.2.2.1 (&} WEBENCH® T ALIZE#I % 7 E

sk Al | 8 TPS564242 231415 B WEBENCH® Power Designer 612 52 fill %11 J5 % .
Mk Al | {8 TPS564247 23141581 WEBENCH® Power Designer 612 5 il %11 J5 % .

1. EEBARARL (Vi) Sl K (Vour ) At B (lout ) 23K
2. (A SREIAZ BT RESH, Wk 5 A A AR .
3. CRAERAIBOT SEMAES (TI) HAdmTAT BfE o5 ST B

WEBENCH Power Designer $2fit 7 @ Hl| [R L |, 3+2' 51 7 SERF A Aot Deis i kLS .

EZHIEN R, AT PL R #AE

o BITHAME , MR R

o GBITIVEREMT I, TR HLER AR VR

o W R AR R 7 Z DU CAD #al S H

« FTEI PDF #& AR Btk It 5 R HE L2

5% WEBENCH T AV E4(Z R |, i V5 i www.ti.com/WEBENCH.
8.2.2.2 B H [E H A AT

o Y P P AT T A FB 1 BAIE] A B PR AR BEAT B E . T BCRAIA 2N 1% BUEIRIK 0 i ds . &
St M Ui 3 i Vour.

N T SRR BN IR, 15 SR B R R B &S, PO HBH I e B R 5 2 BN S 2, JF H FB
BN L AR B R R R R . B0 R2 A 10k Q 1 RLFHASRIT R et

Vour ——06><(1+—1)
ou’ . R2
(3)

8.2.2.3 Z i IENEAEATH

FIAESar  DE B 2510 LC BB RA XM , W fEsl 4 Fron. AR F , Coyr BAE A H UG 1A RUE , AR
HArHRIE

1

fP =
ZTWLOUT X COUT (4)

X TAEAT A B AN A fI R SN | e AT BASCRE— R A DR A . AEARMIR Y |, BEORIR I A5 A b E R LR
G F 4% IO 2% R 2 (0 P 350086 2 B 1 o (RSB AZ2 180° 7Rt JE A S~ 3 2 LARE 5 551RE - 40dB
R, HARGL PR 180 LR FF. ISUBAE I8 SIN T i ml, ADRE 20 7R A1 - 40dB
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ks -20dB , JF 52 90 FEAAIRTH. WEBSUBIEN M E K200y 100kHzZ . N i I8 I 2% 126 3 D HL K
AL ARG NAEOOAR AL T 30kHzZ AiA , DME B i i A s S AROAR AL 3R T R4 (3t A2 06 B0 AR S A48 P8 DRt A2 A E 1k 22
Ko BN RGN M H NALT IFRR (FSW) =732 .

* 8-2. BIHITAHE

WHAE (V)| R1(kQ) | R2(kQ) ﬁ;ﬂ‘H'-; ﬁ% )'(-11) %THT %’(J‘ui?ur ﬁ}% Ff;%n Ezﬁ%;m CFF (pF)
0.6 0 10.0 0.33 0.82 2.2 22 44 100 -
105 75 10.0 0.47 0.82 22 22 44 100 -
18 20.0 10.0 0.68 10 2.2 22 44 100 10 - 470
25 95.0 300 1 15 47 22 44 100 10 - 470
33 135.0 300 12 15 47 22 44 100 10 - 470

5 2200 300 15 18 47 22 44 100 10 - 470
320.0 300 18 2.2 47 22 44 100 10 - 470

HLR AR I I (S0 FL AL W (B FRIAEAN RMS BRG] D7 #2651 D5 FEal 6 A 5 sl 7 115, € HURES T AT s it
AR TR R B, RMS BUUE DA AL AUR T 1HSH ) RMS LT

Vout y Vinvaxy — Vour

llp_p

VIN(MAX) Lo x fsw (5)
[ 4 ep
PEAK O ) (6)
3
| = Jlo% + —llp_p?
LO(RMS) o 10 P-P e

Wof TR, A RS E RN 4.8A  THE LI RMS RN 4.2A. 3 K B2 2%y WE744311100 |, 1
FIEIRN 8A |, FilE IR A 15A.

RIS (E AT ESR g Hi i LS S0 i . TPS56424x 1 5K % s AL ESR A Bc & . A 7fEX 8
i 52 o ) PR AT B AUE RMS LA »

Vout * (Vin = Vour)
V12 % Viy x Lo x faw ®)

lcorms) =

VY, i T 4 A 22uF MuRata GRM21BR61A226ME44L %t 25 88 . P HA LM ESR K
2mQ. HEEK RMS Hi N 0.47 A, S4B A2 IAUE N 4A.

8.2.2.4 M HEFHALFE

TPS56424x i #— M ZAEA S | I HRYER I ZOR G E D REEAA S, THEEA AR A AR
10pF MR R A . SN 3 B REISL 0.1uF M & (C3) Ak , o THRALEAN I m A e . € i
oy U AR T B KA L
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8.2.3 RL A £k
U\‘Fﬁﬁ%ﬁ V|N =12V. VOUT =1.05V.

Ta=25°C M PR, BRAESS A U .

1500 1500
1400 mup
1300 \ 1400
1200 / AT
_ 11 g) 88 11 /= 1300 ——
N N ]
T 900 / / 2 oo p——-"]
z 800 >
& 700 /// // &
S 3 1100
5 o0 1/ g 1 —
i 500 y / [ L —
400 g — Vin=3V 1000 — Vin=3V
300 [T — Vin=6v — Vin=6V
200 /// f — Vin=12V 900 — Vin=12V
100 St —— Vin=16V —— Vin=16V
0 800
0.001 0.01 0.1 1 4 0 05 1 15 2 25 3 35 4
lout (A) lout (A)
] 8-2. TPS564242 FiR 5 AIKI< R & 8-3. TPS564247 %K 5 &R A 1% &
0.1% 0.1%
— Vin=3V — Vin=3V
— Vin=6V —— Vin=6V
0.05% — Vin=12V 0.05% — Vin=12v
5 e — Vin=16V || § \ —— Vin = 16V
= 0 = 0
B : ~—
2 -0.05% a— 2 -0.05%
S S
S — S
3 -0.1% 3 -01%
5 5
o \ © \
-0.15% -0.15% ~
0.2% 0.2%
0 1 2 4 0 1 2 4
lout (A) lout (A)
& 8-4. TPS564242 i R ABE S HEIMHIREK & 8-5. TPS564247 B FARR 5 MBI KX R
0.06% 0.06%
0.04% 0.04% /
c / \\ c / \
o o
= 0.02% / = 0.02% 7 N
2 AN 2 N
< 0 N o 0
(0] Q
(o] (o]
: / : | .
S -0.02% S -0.02% N
5 5 \
2 -0.04% 2 -0.04%
S el ! \[° I \
-0.06% -0.06% |—
-0.08% -0.08%
2 4 6 8 10 12 14 16 2 4 6 8 10 12 14 16
Vin (V) Vin (V)
Kl 8-6. TPS564242 LMIFRRE V) XK (4A | & 8-7. TPS564247 LR S Vi AINKAR (4A
HE ) H1# )
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Vout=20mV/div(AC coupled) - -

SW=5V/div

Vout=20mV/div(AC coupled)

 SW=5V/dive .

.E'JJ

40us/div

& 8-8. TPS564242 % B EL ( 0.01A 5% )

Tus/div

& 8-9. TPS564247 % Hi i ELH: ( 0.01A fE )

Vout=20mV/div(AC coupled)

SW=Sv/div

Vin=5V/div-

EN=2V/div .

lus/div

- Vout=500mV/div

P 8-10. %y B RS0 ( 4A 713

1ms/div

& 8-11. &1L EN /83l , lour = 4A

Vin=5V/div

EN=2V/div

Vout=500mV/div

g Vin=5V/div /
1 X

EN=2V/div

/-

Vout=500mV/div

] 1ms/d|v ]

E 8-12. ﬁ]i EN 9%% IOUT =4A

4ms/d|v

9 8-13. £ V|y LFET B3N , IOUT = 4A

Vin=5V/div

EN=2V/div

© Vout=50mV/div(AC coupled)

Vout:SOOmV/div

lout=5A/div

4ms/div 200us/div
&l 8-14. 7£ Viy TFERE3) , IOUT = 4A &l 8-15. TPS564242 A M. , 0.4A £ 3.6A , FAHH
BN 2.5A/us
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' Vout=50mV/diviAC coupled) |  Vout=somV/diviAC coupled)
Z ............................... > et sl s iy et e
- lout=SA/div : : ’ -  lout=5A/div

200us/div

BN 2.5A/us

&l 8-16. TPS564242 BFSWARL , 0.1A 2 4A , FEET | & 8-17. TPS564247 BEANIN , 0.4A & 3.6A , FuEH

200us/div

BN 2.5A/us

© Vout=50mV/div(AC coupled)

f' SW=10V/di
lout=A/div : i : i "
: : : i lout=10A/div
. : . 4q [
r) : e )
— ~200us/div_ —Sous/dv
& 8-18. TPS564247 AL , 0.1A & 4A |, fiikR)Y & 8-19. TPS564242 IE ¥ iz/T 4y L 4E 5
BKN 2.5A/ s
................. | | . Vo.u‘t:2vo:0va./div . , .:
" Vout=500mV/div : ]
- . N L WP, pgy T gy T PR g g T P PR T gy T 4
SW=10V/div R '
SW=10V/div
B n
X L lout=10A/div - - - - Iouf=10A/div
4 !
80us/div “amsdn
& 8-20. TPS564247 IE ¥ iE4T Z 5 H g E i B 8-21. % Hi A AE B 4
9 HLYRAHIRE N
TPS56424x ¥ i1 NTE 3V £ 16V Mk N IR ETEE NIEIT. MRS ECRM N B R S THiH s, AR IE
WIBIT
10 A J=

10.1 i JR4EF

© NERRATEIAST , VIN A1 GND A2 T8 bily . MBI R |, 96 R 9 Xkt A R .
o RN SR AR A A SN ICE AR R T R SR A AL B, PR R B R A LR T

o ONBRIN R AR A L A S S AL 0 A AL
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11.4 BEitn
D-CAP3™ and Tl E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.
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11.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
‘SL \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
11.6 RiER
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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 ©)
@ )

TPS564242DRLR Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes Call TI| Sn Level-1-260C-UNLIM -40 to 125 4242
TPS564242DRLR.A Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 4242
TPS564242DRLR.B Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R = SN Level-1-260C-UNLIM -40 to 125 4242

TPS564247DRLR Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes Call Tl | Sn Level-1-260C-UNLIM -40 to 125 4247
TPS564247DRLR.A Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 4247
TPS564247DRLR.B Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R - SN Level-1-260C-UNLIM -40 to 125 4247

@ 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 OUTLINE

SOT - 0.6 mm max height
PLASTIC SMALL OUTLINE

DRLOOOGA
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¢ 0.05 |C
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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

PLASTIC SMALL OUTLINE
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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

PLASTIC SMALL OUTLINE
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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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