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6.6 LAV (continued)
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— VINT , VOUT=9.9V, y4 = VINTIV, Vout=1.4V, 74
30 ViIN=12V, Vour=3.3V, 1200kH ViIN=5V, Vout=1.2V, 1200kH
4 55
— ViN=12V, Vour=5V, 1200kHz I — ViN=12V, Vour=1.2V, 1200kHz
20 50
0.001 0.01 0.1 1 8 0 1 2 3 4 5 6 7 8
Output Current (A) Output Current (A)
B 6-21. 3FK , #X =DCM , fsyw = 1200kHz B 6-22. 3FK , #3X = FCCM , fsw = 1200kHz
100 1.208
90 = ==
. T 1 1.206
v A i =
/ pal ,/ email <
= 70 % / = 1.204
E 60 [ d g
) / S 1.202
g S 1 S
5 50 5 | — —
= o
W40 g 1.2
30 — Ext-5Vcc, VIN=5V, Vour=1.2V, 800kHz
— Ext-5Vcg, VIN=12V, Voyur=1.2V, 800kHZz 1.198
20 — Internal 5V¢¢, VIN=5VY, Vout=1.2V, 800kHZz — VNS5V, Vour=1.2V
—— Internal 5V¢c, ViN=12V, VouT=1.2V, 800kHz — V|N=12V, Vour=1.2V
10 1.196
0.001 0.01 0.1 1 8 0 1 2 3 4 5 8
Output Current (A) Output Current (A)
E 6-23. 3% , 4 VCC 5H#E vee , R =DCM | fsy = Bl 6-24. FiERIF T , fgw = 800kHz
800kHz
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6.6 LAV (continued)
VIN =12V , TJ =-40°C £ 125°C ( I;/%E”E%ﬁﬁﬁﬁﬂ ) o
450 900
— V|\=5V, Vour=1.2V § — Vin=5V, Vour=1.2V
400 | — Vi\=12V, Vour=1.2V — 800 | — vin=12V, Vour=1.2V =
350 700
§ 300 N 600
x x
= 250 > 500
2 2
S 200 / $ 400
g g
L 150 / L 300
200 /
100 ~ /
50 P ,// 100 ,fj-/
0 = | 0 =T
0.001 0.01 0.1 8 0.001 0.01 0.1 1 8
Output Current (A) Output Current (A)
& 6-25. foyy HEIET , X = DCM , fsyy = 400kHz &l 6-26. fsyy T , B = DCM , fgy = 800kHz
1200 600
00 | Ve 2 /
1000 NS o iy 550
900
N 800 N 500
I I
< 700 =3
S 600 / 8 450
g g
(0] (0]
L 400 / / L 400
300
200 7 / 350
A ,/ — V|\=5V, Vour=1.2V
100 =zas — Vin=12V, Vour=1.2V
0 300
0.001 0.01 0.1 1 8 0 1 2 3 4 5 6 7 8
Output Current (A) Output Current (A)
& 6-27. fsy FEIAY , #R = DCM , fsy = 1200kHz & 6-28. fsyy FERIF , #R = FCCM , fgy = 400kHz
900 1200
850 1150
1100
800
o~ T — 1050
I 750 T
= = 1000
> — |
g 700 dad 8 950 p—"1
[
g 650 g 900
= L 850
600
800
550 — ViN=5Y, Vour=1.2V 750 — V=5V, Vour=1.2V
— V=12V, Vour=1.2V — V=12V, Vour=1.2V
500 700
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Output Current (A) Output Current (A)
& 6-29. fsy HERIWAY , A = FCCM , fgyy = 800kHz & 6-30. fgy ST , B = FCCM , fgyy = 1200kHz
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6.6 LAV (continued)
VIN =12V , TJ =-40°C £ 125°C ( I;,%E”E%ﬁﬁéﬁﬂ ) o
600 900
550 850
500 800
N ™
T 450 T 750 (\A/\
>
? 400 § 700
[}
=] =)
g 350 g 650
[T [T
300 600
— V|N=12V, Voyur=1.2V — ViN=12V, Vour=1.2V
250 — V=12V, Vour=3.3V 550 — V=12V, Vour=3.3V
— V=12V, Vour=5V — Vin=12V, Vour=5V
200 500
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 8
Output Current (A) Output Current (A)
& 6-31. foyy FUERAT , B = FCCM , fgyy = 400kHz &l 6-32. fgyy AT , B3\ = FCCM , fgy = 800kHz
1300 500
_— V|N=12V, VOUT=1 .2V
e V|N=12V, VOUT=3-3V
1200 200 | = ViN=12V, Vour=sV
¥ 1100 )
< = 300
g 1000 g
C =
9] —_— )
= L & 200
[} [}
L 900 o
800 — V=12V, Vour=1.2V 100 /
— V|N=12V, VOUT=3-3V /
—_— V|N=12V, VOUT=5V ‘—_,—"
700 0
0 1 2 3 4 5 6 0.001 0.01 0.1 1 8
Output Current (A) Output Current (A)
6-33. fow FRIAT , #ER = FCCM , fgy = 1200kHz Bl 6-34. foy FBIAT , B = DCM , gy = 400kHz
1000 1400
—_— V|N=12V, VOUT:1 2V _— V|N=12V, VOUT=1-2V
900 | — v\=12V, Vour=3.3V 1200 | = Vin=12V, Vour=3.3v
800 | — Vin=12V, Vour=5v i — ViIN=12V, Vour=5V
. 700 I __ 1000 !
0 T 4
= 600 < 800 /
> >
% 500 %
2 400 =1 600
o o /
[T w
300 400
200 // / //
200
100 /2,,,/ ) g
0 =T | 0 et
0.001 0.01 0.1 0.001 0.01 0.1 1 8
Output Current (A) Output Current (A)
& 6-35. foy BT , #X = DCM , sy = 800kHz 6-36. fgyy AT , i = DCM , fgyy = 1200kHz

12 Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TPS568231


https://www.ti.com.cn/product/cn/tps568231?qgpn=tps568231
https://www.ti.com.cn/cn/lit/pdf/ZHCSQE0
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQE0&partnum=TPS568231
https://www.ti.com.cn/product/cn/tps568231?qgpn=tps568231

13 TEXAS

INSTRUMENTS TPS568231
www.ti.com.cn ZHCSQEO - OCTOBER 2022
7 VEARULHA
7.1 R

TPS568231 £ A 7E 3.8V & 17V fi NHL K (ViN) U IS AT 1 % B A 00 B IR e e 2 o i8R fF A 7.8mQ
3.2mQ FIHER MOSFET |, AI7E /A 8A MIHLUL NIl A . %A KA D-CAP3 il |, o AMTAMEIT
PREp RSP RS I N, | R ARSI SO . L R SRR B U AF T  FCCM iz AT U 5 ez
18 4T F ) Eco-mode iz 47 R\ 2 (8] 4% V¥ . Eco-mode fd TPS568231 REMS (E42 Tk & 1F PR FF =K
TPS568231 B fE % i MAK S5 20 A4 B HLBH (ESR) i th 145 ( 1 POSCAP & SP-CAP ) , a8 1E M (L ESR
(RS

TPS568231 A =ik JFLHiH (fsw) : 400kHz. 800kHz A1 1200kHz. X4 BT RiFHACAL %It | 52
U = P RCR B /N RS o Z AR S PR A R PR . BT X SR T 2 dl i 7E MODE 5l FEFEAIE
HLE SR AT &

TPS568231 —A~ 4.7V N HE LDO , R NFTA N0 B R SE (LA B Fdi . iZ280F R VPRI VREGS 5 i 1 (14134
LR IX N LDO AT OR |, I FE M e ge R . KRB E (UVLO) Mk < il VREGS 51 I, LUE
PRAF A B HEL B S S IR N R B2 MR o AR RAE EN 51 EA — DA ES B s, RIEAE EN 5] ELE T 115
TR LU iz s

A DL LA 2R R SS S AREFE YR B R o Zas A 32 R . T AL T O (5200
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7.2 DIRETHEE

PG high :| PGOOD
threshold — |+ ﬂ-

UV threshold —{ 3 T uv S

= PG Logic :ﬁ

3
PG low I =
> troshold 12| VIN

OV threshold — =

; LDO :| VREG5

Vref |\
VREGOK Ll o
y y
+ H
g
Fa[ ] LWV > 4,|—

- [ ] BooT
0 Internal SS +

Control Logic VIN
ss[_ I ||¢
e On/Off time ==
———— « Minimum On/Off /‘/
sw e Internal/External VREG5
e OVP/UVP/TSD [:I SwW
e FCCM/SKIP
o Soft-Start [
One Shot * PGOOD 4
© 8
[ |PeND
Ip1 Ih ¢ I_:I
l +ﬂ_ /
EN[ | : = - ¥
I:_I L _ | ocL
+
Light Load Operation/ D %
Mode I::'— Current Limit/ >
Switching Frequency -
A _[LNOoCL
THOK
OT threshold +_ﬂ— =
» Discharge Control ::]
14 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TPS568231


https://www.ti.com.cn/product/cn/tps568231?qgpn=tps568231
https://www.ti.com.cn/cn/lit/pdf/ZHCSQE0
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQE0&partnum=TPS568231
https://www.ti.com.cn/product/cn/tps568231?qgpn=tps568231

13 TEXAS

INSTRUMENTS TPS568231
www.ti.com.cn ZHCSQEO - OCTOBER 2022
7.3 FeMEULEA

7.3.1 PWM iz17#1 D-CAP3™ I,

TPS568231 14 FH [ & S I [A] PWM #54i & E4 D-CAP3 5 HIf Iz 4T |, 1282 AT S 3820 1 156 o - H = DL
JePOE G BE SN, RIS ORRE B rfa R RE . AR PO R AERT |, =il MOSFET #8478 P9 38— IR
THE 23 E ) SIER RN S8 . 2 Sl AR AR R e gs i N B . BRI B A0 R R A O [ e AR R B
RISE , Xk 2R il 0 R FROA B N SIS (Rl . 7B R FE (Veg) FEEAR T W #ERE (VRer) &, —IK
PV S R ALFE RIS« PR RS AR % B FB 5] IR B H i R 80, R REAS S Fr i A ESR JEW
IR AR | Bl % BRI EHE A2 (MLCC). D-CAP3 ¥R HH FMAS 75 FE AN 5T H IR 00 [P 2% BCEA PR kM2

TPS568231 H & —AMRZERCRAY , vl i i i AR5 R el . 1Z0R Z BUKARE HAR 2R AL (1) D-CAP3 #& il =
AL o ST AT N SAME 3SR 4N |, BT DSC R — RV H 18D 8% . 5 TPS568231 #AHCH F ()4 H e 2% /2
— /MK L-C M. I L-C ey gs B AR 1 o BT O XUR A5 .

1

fp=
2XTCX1}LOUT XCOUT (1)

FEARAIZR T, BRI 1Y 25 /2 H i tH 1€ a5 i BEL 2y R 25 X 26 A1 TPS568231 1 A B4 2 R e 1Y)« (IR L-C XU A
HA 180 R LR, fE40 M IEB SR T |, a5 UG TR - 40dB M RIREE , HARAIHRIE N RE. A EIS
BERIM S FIN T R s, DR SR R B N R - 40dB FR(KE] - 20dB , JEROMALEG NS % iR 2 I
FEAEHRE 90°. P EBEUBEEN i % RIS FITIE IR OT RBR BEAT S, A0 7-1 P o i H B 2 8 % 1) P JaK
e P11 EEL 2 5 0 25U DR OUURM 7 B AL W B3 e P i, DU PR e I s S B AR AL 2 T T S A2 08 (0 AR S A 15 R
AERSTEVEEE R . A R G SR E H AR TIPSR (fsw) ML Z

R 71, ZFHEAFR

FFHE (kHz) ZEALE (kHz)
400 17.8
800 27.1
1200 29.8

7.3.2 Eco-mode™ 354

TPS568231 Kk Eco-mode ikt , Al B A F IR . ATLMEA] MODE 3] i £ bk ol |, nsk
7-2 JIR. % AR AR B AR ORI R BRI | RS FRIR B BRGSO R 2 ), FRURRES R A
R BT RSP | RS MBS R A [ 5. ka3 i s R oA I, K0 MOSFET
SR B BRI — PRRAC , e ds B AL RIE R Sl ) 5 R A R B S ) K
FATR] o SR [A] S8, PR 9 76 S 38 L AT B0/ g oxo i R AT T80 F o5 S SEA N ) A D5 R0 2 AT TH R 5] Eco-
mode @ﬁf%#&ﬁﬂhﬁ(]%ﬁ%&%(}ﬁ (|OUT(|_L))D

1 « Mn-Vour) X Vour
2 x Loyt * Fsw ViN (2)

loutL)=

B8 N R, AEBETE TR R H UK (Lou) o A R JRR 3 I e (B S0 PR IR R I T loum(maxy (BT HH AU
EFIRT ) 19 20% 5 30% 2 1A). 3 24 5 A s O LR, A AR AN 2 ik BRI 47 i R BRAEL

7.3.34.7VLDO

VREGS5 5|2 3 4.7V &MEFRESRK L |, NFTE WS BB MOSFET Mtk IRsh 2 s dtahBh s . 21 H
4.7uF A VREGS 5| 55 . =T LDO Py % H H I 194030 H i mT A7 35 N8 LDO |, 7RSI 3 B = H 1
Sk DI B AP YR . SRR AT DU S R B3SO RCR |, RN RS FR IR EILAE M IX AN S0 H YR 00T AN 22 T N L
PR H . UVLO Hg A VREGS 5| I & |, IE7E VREGS B 2K T UVLO BIE N 25 %t . 78 VREGS Hii#h
AR AR A B RYE T, RT DCR AT A L e RN B R, (R T S , Wi VREGS HEIEEL LA R EEE AT
LA VREGS it T LDO W HL It R (ILIM5) I HLIE , 1) VREGS LDO <M1 , Mifi <] TPS568231 (¥4
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o WERAAAERX RGN | IF HAME VREGS HIURHLCH] |, I VREGS HLHKAE LA A U) 4 3 A #6 LDO HLE
(EHEANATV) .

7.3.4 Bk

TPS568231 5 —~ MODE 5| JHIm] 3 F sy bRl . FF AR AR Az T B A A, 3248 12 A EZETIR
Ao AT 2 BIEPTANASE ( B A R ( ILIM-1 AT ILIM ) RIB4T , SRR 8A IS s e .

TPS568231 5 7E44 H AR I 28 B FEL IR 5 HEL U PR Al BRI A7 LR A, DRIGAR 45 0 T Ak dian HE H 7 LU 20 LS o HH S0
TR, BLILIM B R HE R AE] . OCL BIME i /INA 8A |, IX IR 75 B fe /N 2A HIWE I FUR S iRt |, A
AE L B 2% BN OA BRI AN BE N L FOIRAS

TPS568231 7] LA 400kHz. 800kHz 1 1200kHz =FM A[FHiZ% Fiz4T , 7] LAfE Eco-mode fil FCCM =02
(]334T 1% 4% . 7E Eco-mode T , TPS568231 L DCM ( ANiEL: Silki= ) THE | BRI AR ; /£ FCCM
BT, TPS568231 Lhuikffi] PWM ( gl iE sk Sl ) TAE | St RSB o %875 8 3 B A1 152 e
MODE 5| Fi s |, FF8ifEE % 7-2 F % H ) MODE %%z —. wiEid¥ MODE 3| %3 VREGS #il
AGND 1] J $ ¥ B BEL 23 F 25 00 rhO il ok B Bz 51 I B R . 1% AP i TR s B (R ) AR 8 L BH
(Rm 1) AR 7-2 ffion. #ifk MODE 51K B4R 5 VREGS HIJEHL | BIATE N84 Lhiz B B A Rk A
I MODE i£%i. MODE 5| % & R gt VIN i _E BB TR AL

% 7-2. MODE 5| s H B

Ru_c (k®) Ru_n (K@) BB HR IR 5% (kHz)
51 300 FCCM ILIM-1 400
10 200 FCCM ILIM 400
20 160 FCCM ILIM-1 800
20 120 FCCM ILIM 800
51 200 FCCM ILIM-1 1200
51 180 FCCM ILIM 1200
51 150 DCM ILIM-1 400
51 120 DCM ILIM 400
51 91 DCM ILIM-1 800
51 82 DCM ILIM 800
51 62 DCM ILIM-1 1200
51 51 DCM ILIM 1200

K 7-1 o 7 EN 5] S EN Sl BRE A SRS R 3h 81, fE VREGS 511 E R R UVLO BTt
BIEG , B —> MODE W& ## 144 us , W5 MODE 2|3 )i KEZ1 Y 180 s, FEHk MODE #
BB, fa L TT A LR
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A

I |

] |

I |

] |

VIN I |

I |

|

|

1.225 V for Buck
EN

|
EN Threshold /1!
0.8 V for VREG5 : UVLO
VREGS5

tss (1.2ms)

/

I
I
|
I
I
I
I
I
I
I
|
MODE I
I
I
I
I
|
I
I
I
|
I
|

|
|
|
|
|
| o EMS)
| |
el
| PRLLLI |
| | | . 1ms
vouT : : : :
| | | |
| | | |
PGOOD | : : :
| | | | >
& 7-1. EEFEF
7.3.5 B ash A Fihm B 28 30

TPS568231 EA 1.2ms WHBHK GRS 6] , LR ATIEIETE SS 5 I L i 25 23 R W B K /M rl i 35 shid [a] . 24
EN 52 A e PR, BOEshFE AR (Iss) U4 SS A1 AGND 2 [al I SME 258 (Ceg) . Zesf &
ERIER N B8 3l H BN 8O 30 FE R AR 1 v . 7R 3 = BUA BT 1] (tgs) MIAS -

Css * Vrer

lss (3)

Tss(s)

Hr
* Vgeg N 0.6V, Isg N6 LA,

Un SR A AR AR R BN T L, SRR T AR V)R, AT AR R R L R OB Vg A R ITIRIZ D T
o M7 S AT DR e I _E T 2 R

7.3.6 fERENFIE ST UVLO

EN 5 Bifz d #5045 (0 SIE A C . 24 EN S & T K20 1.2V (@ BER |, 284 F 867756 24 EN 5] %
B AR T K20 1AV S E R | 38R T, A RO 4 ) 75 AR 508 (VstarT) FHR T BI{E
(Vstop) , AT LGN 7-2 Frosidid 76 VIN A1 EN 2 [AE#E L FH 2> 25 KR E EN 511, EN S1BIE —A BRidi
lp1 , FI TV & 51 BRI R VCIRES o 2 EN 1 e i S B , i B BN 3 1. FIAER 772K 4 F0
JifE 5 B UVLO BIfH.
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T s o
|

Ip1

T

R2

B 7-2. AT Viy RIEESE

VENFALLING
VSTART ( - VSTOP

\Y/
R1 = \I;NRISING
» (1 B \ENFALLING ]Jr h
ENRISING (@)
R = R1x VENFALLING
Vstop — VenraLuing +R1 Ip2 (5)
N l:'j

oz 79 4.197 L A.
b1 J9 1.91 LA,
Il 9 2.287pA.
VENR|S|NG j‘j 1225Vo
VenraLing N 1.104V.

7.3.7 HIFIER

HJRIEH (PGOOD) 5y M . %4 FB S KA T AL HE LR (Vrer) 19 93% A1 108% ZIAl)5 ,
PGOOD &AL , FHE 14 us HIPIARWERK AP IA] 5 &5 TI BT 10k Q@ i Lhn BRI B4 % VREGS.
2 FB 51 ME AR T Vyve BH T Vovp BIMER . KAERSCKIN B80S 303011E , PGOOD 51 f SR H -

7.3.8 TR AT MR ERH

A8 FH 320 A B RS I 42 1) Fb % >R S LAt I AU BR M) (OCL) o FE DR I DR 75 39 1) 2 Mt IR O AL | 7 V22 M0 s A )
FET Jmiliiia k. BE R SIS IRAIE . R FET JFocSulylin | 1) it LA P A8 i, s i AR
FIHRE

© AHE

o A

© FIEATE]

i HURE

FEARO FET JFR M-SR B , SEri A2 a0 e TP LA P B R BB loyre ARRINASHIMEM FET
AR U R v T R PR AR R AE B A R, UM FET 4 OREF SRS | EE IR AP NIKT OCL P, iX
PR A R . 2 RS BRI, ey S AEAE S N R RO SRS R TR A T AR IRKT
2 PR R AR T HARAB IR 70% I, UVP LBeas oA I 2R I DU AE 5 Ay 1ms Ja RITasfF | & 1FR (2
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7ms [BTEES (8] R R B, RIS A EA IR, TR OCL BRME ey Y — -y e I (i i JRER S0
B . SRCIROLTEER S, s IR K R O TR . W RAE R S IR A OCL 1 0L, 8% 2 SLRIEE iy B2 A
X, MALH 1ms PERFI (]

7.3.9 UVLO {54

RIEHUE (UVLO) Ry Thfe & Iy VREGS falE#sHi k. IR VREGS HEMLT UVLO HIfEHE |, #sfF4k
Wro XAAEHBRT.

7.3.10 #SLhkr

LR W P B AR RE o i B R R R S T BRI ( Topn , JEH N 160°C ), 8K octr. bR 2 AR
4. fERshimE | R B EE & T 160°C |, MIB AT MG , WALINE MODE % & . tnHR 8155 5h
JEiREE T Topn BUE |, W5 1EIT o M8 SS E AT | B2 TT 5 PN EBBCH IT 56 LB g o4 o RS i . 470
RTFRHECW AR |, S-S EHIFEIFC , (EAS IR EB % MODE % & .

7.3.11 HrH R

s EA A 370Q o, TR R AR G K. B R E . Tgp BLK VREGS HEfKT UVLO H EN
S (Ven) & T S8 RE S ISR | @it SW 5 sS4 H Vour B .

7.4 BThEEAER

7.41 BOBiEfT

2i%kFF MODE 5|JI7E FCCM #i FIg/TH |, F ¥ d e ie th 3 240 T LAIES: S8 # 0 (FCCM) i21T. £ FCCM
HlE] , FFIRAR (fow) 75 BEAS ARG N 4ERFLE — N LFAE 2 K, DR E B T 75 T R 42 1 I 00 R A HY He
JESCEIR T AHHAC BB AR T RIRCRER. kP MODE 5176 Eco-mode FizfT , M8 4=/
BRSO H R B T B S A K kR 2. Eco-mode RJ TE#R 7 3Rk 2 T DABUIR A T S 4 AR 4 8 i R
7.4.2 FFHLIEAT

TPS568231 ¥4 EN 5| JilH: A B Pl HE AR . IZ2RAFERHIIRAS TSGR 21N 9 n A,
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PUR BB S B ANE T TI e, TI AR AERPE R e Bk . TI f0% 7 s g ot

&

EEHAE, PURRAEAINS B S AR A RS RE

o

8.1 MNARER

K 8-1 HRHE B~ T TPS568231 S RN H . Hh# i1 Ak 4.5V £ 17 V B N HETERI RN 1.2V, &

Ko IR 8A
8.2 AN H
VIN=45V-17V VIN, R10,,, 0 CY| 0.14F
[N t 2 xm BOOT —J—WH
—Lm —ch —Lca —LC4 —Lcs —Lce 1 A —
T 0.1uF—l_ o.m:—l_ 22uFT 22pFT 22m=—|_ 220F % e sw—S sw ~ vout vouT=12v o
sw Vi
J» R3 PG 16 " 56 —LCﬂ —Lc12—Lc13—Lcm
= 10.0k el rp k13 FB '12(101( 4uF | 47uF | 47F | 47uF
REGS 17 VREGS5 EEEE =] 1 Ros (s:gs |_ -
R4 . MODE __j; PGND |—3 )
82.0k MODE RGID 10 R9
RS ss 14l o PGND 10.0k
== 387 . 51.0k 8.7047NF AGND 12
il 1]
& 8-1. Bz A 2 &
8.2.1 IIHER
* 81. it ¥
ZH T e w/ME HAME  BKRfE| B
Vour T L 1.2 \Y
lout T HLA 8 A
AVout g A ] N 40 mV
ViN LPNGENES 45 12 17 \Y,
VouT(ripple) A HH LR S0 20 mVp.p)
JE Bl N LU AW BT P UVLO \%
15 13N LU TP RN 3 A UVLO \%
fsw FEAA 800 kHz
TAERL DCM
Ta 8 A 25 °C
8.2.2 R IITIERE
8.2.2.1 A} AP FE

8.2.2.1.1 B HERES
T N P S L, U SR O s s FE R A PR . e S FE R, P R LB R R A & T 0.6V

w2 6.

Vour = 0.6x (1 + RUF’ﬂ]

LOWER

(6)
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8.2.2.1.2 JF M ZE M MODE %%

FrRAF .. BRI A ( DCM 8 FCCM ) Hi#E#:3] MODE 5| ¥4+ VREGS £ GND Z 8] {1 4) [k 28
HATHRE. BESME 7-2, THRTEER MODE 5| E . JFRAMR IR RS T SR E N RG R 5 =~
ZATBEAT AT I 45 5 . B B T SR AR W] SIS R R ARCR | (H AN T A X R . B B AR 2 5 BUA
ANEITT IR EE |, M s R R A B R . iR ik £ 800kHz /E ATFCHIZR ., JFeiy DCM | i iR
8A.

8.2.2.1.3 MR EFE

FHL B0 FL VAT I I iyt P S AR AT O o v O R JER S S0 L R R B R R SR P SO R AT e M L Al e T
JRIREOW . TES R 8-2 , TE N HIRERE

Al R 7 AR 8 AR A R ES AT RMS HE A FNUGAR VAL A IR FE BRSSO B0E (E B i A B SE FRE .

2
1| Vour * (Vinma - Vout )
12 | Vinmax) * Lout * Fsw

|L(rms)= I2OUT+
(7)

| . 4 louTtiple)
L(peak) ~ 'ouT T T 5 ®)

FEWEAS . JEEERAT T, S W] B 8 AR A R BRAEL , PRI AT DA 2 i e SV AT Fi 37 vt P U R A 2% F
AU B A RS
8.2.2.1.4 HiH A BIE T

WA S, LA A S . fE D-CAP3 IR | At & — DA I & 2 L AR AR %
B2, PRIRTE G K A A R AT Se P R A RS PR RE . R 8-2 45t T WA Y LAV L

ﬁ%%%ﬁ%&ﬂﬁjkﬁﬁi% ESR y I%I:D—llj Eﬁﬁ%ﬁﬁ/ﬂﬁ%ﬁ ESR ilz\éﬁd\ﬂ: VOUT(ripp|e) / IOUT(ripp|e)°
* 8-2. 2 HITTMHHE

Vour (V) Riower (k) Rupper (KQ) fsw(kHz) | Lout (MH) | Courmin) (MF) | Cout(max) (MF) Crr (pF)

400 0.68 300 500 —

0.6 10 0 800 0.47 100 500 —
1200 0.33 88 500 —
400 1.2 100 500 —

1.2 10 10 800 0.68 88 500 —
1200 0.47 88 500 —
400 2.4 88 500 100 - 220

3.3 10 453 800 1.5 88 500 100 - 220
1200 1.2 88 500 100 - 220
400 3.3 88 500 100 - 220

55 10 82.5 800 2.4 88 500 100 - 220
1200 1.5 88 700 100 - 220

8.2.2.1.5 WA A SR
RO g T P B MR LA

c _ lour*Vour
IN(min) V. XV XF,
INripple © VIN™ ' SW 9)
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TI A WAES N H R 5| EAE ] 40pF (9@l X5R a8 X7R i\ LHE LA 4% . S\ L2838 L i 0e i s 6 2 e
e AN U o PR A N SU PRI E (Bt A K T N 9 e KN LR S0 . AT 5 AR 5K 10 TH S A S0l

bl
_ Vour _ (VIN(min)-Vour)
ICIN(rms) = lout x . x )
VIN(min) VIN(min) (10)
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8.2.3 M #iZk
Vin=12V, T,=25°C ( BAEASH U ) «

100 1.206

1.205
90
// ] 1.204
80 T
_ pase S 1203
S /' g 1.202 —
> S e——
2 60 A S 1.201 —
0 ¥ > | —
& / 3 12
£ 50 7 g -
// O 1.199
40 i/
/ 1.198
30|/ 1.197
20 1.196
0.001 0.01 0.1 1 8 0 1 2 3 4 5 6 7 8
Output Current (A) Output Current (A)
& 8-3. FE AR

& 8-2. &K

‘Vour=20mV/div (AC)

_ ‘V(v)u'r=250rvnv/div:(AC)‘ v

Vsw=5V/div

Vsw=5V/div

e 1

7l 8-4. it BUE SO | loyr = 10mA | B F] =
80 u S/div

& 8-5. Hrth %Eéﬁz& ‘, louTt =.8A ', Ba‘i‘ETJ =»1 u S/div

Vin=10V/div

Ven=2V/div

 ViIN=10V/div . . .

Ven=2V/div

Vour=500mV/div

VpGoop=5V/div

Vout=500mV/div

e
VeGoop=5V/div

E 8-7. X T EN TRl , I [A] = 200 v S/div

8.3 IR EIN

TPS568231 L4 RIF AT ER BB . f N\ B EEREN 3.8V £ 17V. TPS568231 & [# L #2%.

N HEL Y EE R AR T BT 75 A R, A BERA PR IE I8 AT
& B B TPS568231 FElMG |, TI & iUfd F —Le 4k s N K25 &

fi N FL YR R A B0 A T e R LR . SR N
7. WEME N 100uF & 470uF.
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8.4.1 fiRi{ETE

o SKHIUZENE PCB 3515 KT R HERERN B K (i . Bt , 8 B 20z B 3 i~ x 3 Fi~f 42
PCB.

* VIN. PGND #il SW A2k AU AT RETE , LAE FRAK ARG 28 BHHT I S Bk

o TEIC MM EM R ER S KX A28 E £ VIN 2] PGND 512 8], RA[aEdE PCB [F—l
SEIEAE .

o FEPEAS VIN 5B AL |, FFdEad a2 8 i fL 2 18] SEBUE BE T E 2

« {EWIA PGND 5| BIFIE (A Z AL, FEER S E R EE e NERE i |, XF BT R A] GE K =

AT

WJZ 1 i85 PGND %1 AGND i 1

WJZ 2 A VIN B hHd L@ rm T2 VIN.

JiE i BOOT A2k .

3L I R B H R 1) AGND Jz8 B 1T r o 3 BA Sz 157 i PH 28 A AT 5t S w521 1C.

8.4.2 A [~

00O

00

0)@)

00O

00O O00000

OO 9]010[0)0]0)
OO00000
0]0]0)0]0]0)

[ Top Line - ViNPlane {07} Bottom Line - SW Plane GND Plane Vour Plane

& 8-8. A JAaHl
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9 AR R
9.1 ML HF

9.1.1 BE=HFF= MR H

Tl R AT 5 28 =J5 77 S BUIR 5547 RIAE S, ASREA AR L7 il BOR 55 BRAOR B 138 P PEAT SR B AT, ASRER A
7 i BRSSO ER S AR AT T1 77 il s IR 9% — R R R BA AT

9.2 B A EHTE A

BRSO BN |, 18 FHE ti.com BRI iSO ity 276 8 BATIEM , BRI ATaER Sl i 5 58
B AXRELNHEMER , WEEEM OB SO RS BT iR,

9.3 T RERIE
TIE2E™ A#Hi0iA R THRMMEES R R | W EENEZHEIE ., 23 I0IFrMEs it 5. BRI M
ZrE PR H EH O AT SR A BT 7 R T B B

BERM AR A DTk IR Rk, XSSP EIE AR TI EARRE |, IF BAS—E Bk TI (I 521
TIH CRERZE3KD .

9.4 FHbp

D-CAP3™, Eco-mode™, HotRod™, and TI E2E™ are trademarks of Texas Instruments.
FrA bR N A B BT E I .

9.5 B ES

LA, (ESD) SR IX AR L . B (0SS (T1) B G 24 1 TSI H M AL FE T A SR B o Sy T ) A 3
A RIZHALT | ] B SRS AR BB

Ao\ ESD [HA/NE FEBUNITERERE L , KBS FEE IR REE A 5 R BIBUE |, R BV ER A2
HUE DR T RE 2 S B R A IR AARAT .

9.6 RiFR
TI RiEE AARBERII IR T ARG BB R A E o
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
TPS568231RNNR ACTIVE VQFN-HR RNN 18 3000 RoHS & Green SN Level-2-260C-1 YEAR  -40to 125 568231

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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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RNNOO18A

PACKAGE OUTLINE
VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA— |

3.6
34

_/

ALTERNATE PIN 1 ID SHAPE

SEE ALTERNATE: ﬁ ﬂ ﬂ

2
e -
<
f,_.
w
[ee)
x

PIN 11D DETAIL 18"
‘ 0.3
0.45 0.2
7X
0.35 | - w 0.1M |C|B|A
0.45 ‘ sx[05] ¢ 0.050 [C|ALL PADS
0.35 =
| 2.5
! L&

ﬁ 0.2) TYP
ﬂ \

4222688/E 03/2021

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.
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EXAMPLE BOARD LAYOUT
RNNOO18A VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(2.5)

ri 2X (1.65) ——T

5% (0.5) 7‘—W SYMM |
18| | ¢ 113 ‘

f |

8X (0.6) - | - + - L

8X (0.25) 1 ‘ (RO.05) TYP
) EXPOSED METAL !
2X (0.925) - - 12
fL—J TYP — 2X (0.4)

—— (1.65)

|
= ili| | | J
2X (0.35) N | | 11
2 ‘ L
PKG¢ 0000 — - — - — - — - — - — - — - f‘ - T +-1t-—-—- T fffff —
e ) &
-ttt -—-— - -— - ——(0.65)
os—(———— [ ||| 1 (1]
+ || |
2X (1.4) J‘ f—f—f—f% ‘ ! [ ! Js
|
S S O
6l ! 7 !

2X (0.3) —=|

2X (0.3) $L— 8X (1.375) —J

LAND PATTERN EXAMPLE
SOLDER MASK DEFINED

0.05 MAX EXPOSED METAL SHOWN 0.05 MIN
ALL AROUND SCALE:25X ALL AROUND

METAL EDGE | \ METAL UNDER
; 1 SOLDER MASK
EXPOSED - SOLDER MASK EXPOSED—" o (oo
OPENING |
METAL METAL | | SOLDER!
/
NON SOLDER MASK SOLDER MASK DEFINED

DEFINED
(PREFERRED)  SOLDER MASK DETAILS
4222688/E 03/2021

NOTES: (continued)

3. 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).
4. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
RNNOO18A VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(2.5) ~
Ti (1. 65)

5X (0.5) *<——‘ S\ELMM
13

et~

TYP

— |

8X (0.25) |
EXPOSED
2X (0.925) — —|— METAL, TYP \ 6X (0.3) 12
|
2X (0.36) — ~ L =N ‘ s ~
|
|
2 | 11
e - f! LT(O.ZSZS)
‘ T
PKG¢ 0000 — - — - — - — - — - — - 1 — - +‘ - —f - —-—- *T‘ —————
I
‘ 6X
2X(0.3)7’7E777777% K—L\ i /A\ [ ‘ J (01733)7
|
|
4 W R 7—7—J—7—77(0.651)
2X(O.85)7**E****77% i
! N ]
/| ‘ ~
| t
xeafT———— 1] [ [N
5 SET ‘ (1.585)
| - - - .
6X(025)— | o J | “
| EXPOSED METAL
|

1
|
EXPOSED METAL 6
TYP ‘
(R0.05) TYP 8X (1.375) ’l
L—»— (0.3) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
PADS 6 & 7: 83% - PADS 2 & 11: 90%
SCALE:30X

4222688/E 03/2021

NOTES: (continued)

5. For alternate stencil design recommendations, see IPC-7525 or board assembly site preference.
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XEFRNELE , BF5TEH, TI REENTHXEFRATHARRRMRN TI ~ROEH, FENXERFRHTHAERRET.
ERREREMEM TI MRFRREFAE=ZF RN, EHLPREEREXLERFENERTN T RERARERWEMRE, HE. K
A, RENMBES , TI HWEBHF AR,
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THEX TIFREAAHERNERREREEFHA.
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