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6 Fi%

6.1 % B KRAUEE

FE@L) -40°C F| +125°C TARSEIETEE A ( Bk b ) D

B/ME BAE| BAr
VIN 0.3 20
SW, Hii 0.3 20
SW , B4 < 10ns -3 22
VIN - SW , Ei% 0.3 20
51 AL E@) \%
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BOOT -03 25
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Ry 45 28 L AR PH 20.9 °C/W
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Roucevm @ | TPS562211EVM _E )45 & 3B 70 °C/W

(1) BXRWEPIRRHEZEL , WSW (FFEAIC 2 EHIFF) RIS , SPRA953.
(2)  SERPEHI Ry o EOUHT 5L, AT 3 H . X AEFR#E JEDEC MG, eI AR SR

N RIS MR .
(3) TPS562211EVM EMISEFR Ry ya L8 70°C/W , MR © ViN= 12V, Vour=5V , lout=2A , TA=25C.,
6.5 B4

FRAEE I I -40°C & +125°C TARZGRE (Ty) (BRAEAAMAN ) o SRR KIRIE AL I, Bt Ageit AR Sk
MHER . WRERIR T, = 26°C KA N aefi I Ret BN S HhndE , (N SH. BRAEDAUY , UFFMFEH : Viy=4.2V &
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2% \ WK | BaME mE BRE| B
CEVS
Vi TAESIN L 4.2 18| VvV
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FCCM [ VIN B 25 it i'ﬂq f - Ven=1.2V, Vg = 0.65V, lour 450 uA
Isp(vin) VIN ST HLIE HL R Vin =12V, Ven =0V 3 10| pA
uvLO
VuvLoR) VIN UVLO bFHBI1E Vin BT 3.8 4 42 Vv
Vuvio) VIN UVLO TR Vin TR 3.4 36 38| V
ENABLE
VENR) EN HJE EFHBIE EN L7, JBHTFFL 1.05 1.15 125 V
VENGF) EN HLE N B EN FF% , ZEFHIFE 0.91 1.01 110 V
lEnP1) EN 5| Jid s T EN 7B Ven=1.0V 0.93 1.2 15| pA
IEN(H) EN 5| B s IR fif 2.4 3.1 381 A
FAEHRE
T,=25°C 0.594 06 0606 V
Ve FB M1k
Ty= -40°C &£ 125°C, Vjy = 12V 0.591 06 0609 V
IFB(LKG) FB i At Hi Vg =0.65V , T, =25°C -0.1 0 01| pA
STARTUP
Iss YR B 78 Vss=0V 45 6.6 8.3 uA
tss P S ] 5 %A Bl ) M AN TFRBk R E A5 Vour 1.5 2 26| ms
FFRHAHR
fsw(rcem) T4 | FCCM i&4T 550 600 650| kHz
D&%
Rpson(Hs) = MOSFET 5 i fH T,=25°C, Vin= 12V, VgooT.sw = 5V 66 mQ
Rosons) I MOSFET 5 e T,=25°C, Viy=12V 33 mQ
ton(miny (! /N ON Jlkr 56 J& 45 ns
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PRAEE F T -40°C & +125°C TARSSRVER ( Ty ) (BRARZSNEN] ) o SR KIRER LI, St Mgt etk
MHE R . SRERIR Ty = 25°C %M T A W REA RIS EhaE , (LS5, BRIESDA WY, BUR&MFEH : Vin=4.2V =

18V,

S WA A BAME  MAE BXE| S
ton(max) K ON Jhk s J 6 us
torF(min) /N OFF Jika 5 & 105 ns
IHs(oc) e ) e A PR PR A HS MOSFET _L- Ui Ha it PRAE 3.05 3.5 4.1 A
lLs(o0) 8 (R I1_§VMOSFET FAAE IR RAE |, Vin = 19 26 3.1 A
lisinoo) FCCM G0 i Ha R LS MOSFET LARFMMRMRE , Viv = 06 1 15 A
tHicwaiT) TN BT 482 117 PR S5 A R (1] 108 us
tHic(RE) T Ji 22 B A T S ) 6 R
#th OVP /I UVP

Ve FIE 62.5%
Vuvp RIEF-Y (UVP ) BRIE T —

UVP iE 5%

Veg BT 107% 112.0% 114%
Vove T ERS (OVP ) BIfE L —

OVP iR 5%
BVRIEH

FB ~F% , PG &= EMK 82% 87% 92%
Ve e FB 7t , PG MEEIE 87% 92% 97%

FB ~F% , PG MMKEIH 101% 107% 112%

FB L7t , PG M\& BN 107% 112% 114%
Veg(oL) PG 5| 4 H A o U Ipg = 0.6mMA 03] v
lpG(Lka) FEIR H PR PG 5] IR s Vpg = 5.5V -1 11 pA
tro(R) PG #EiR , MK 112 us
tra(F) PG #EiR , M EIE 48 us

AR RN VINGD 100 1 A i} Vpgss < 0.5V 2 25 v

FP S0
Tysp) " RO BRI 150 °C
Typvs) PR IR A 20 °C
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4.4 1.23
— L->H — L->H
— H->L — H->L
4.2 1.2
=
2 4 S 117
< e}
2 2
£ 38 2 1.14
(@) c
J =
5 36 g 1.11
=z
>
34 1.08
3.2 1.05
-40  -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140
T, - Junction Temperature (°C) Ty - Junction Temperature (°C)
& 6-7. VIN UVLO RESZRIFMKR K 6-8. EN BIfH 545iR AR AR
3.7 2.65
2.6
3.65
< g 255
= =2 25
% 3.6 e E /
- = 245 7
: AN = T
S 355 2 24 /
% % 2.35
2 a5 S /
< 23
2 % //
T 3
345 2.25 /
2.2 /
3.4 2.15
-50 -25 0 25 50 75 100 125 -40  -20 0 20 40 60 80 100 120 140
Ty - Junction Temperature (°C) Ty - Junction Temperature (°C)
B 6-9. Tl B R R 4 BB 5 45 IR M R &R B 6-10. RN e 7 PR 4 B 5 S5 IR TR R R 2R
610 700
— VnN=65V
— Vn=9V
600 IN
605 — _ — V=12V
N — I N —_ v:: =15V
= — = 500
= 600 L = /
o o
5 / $ 400
g 595 // g /
w L 300
e |7 >
= 590 =
£ £ 200
2 2 Y
w w V/
585 100
4 ~
580 0 =
-40  -20 0 20 40 60 80 100 120 140 0.001 0.01 0.1 1 2
T,y - Junction Temperature (°C) Output Current (A)
B 6-11. JF R 54 R MR AR & 6-12. FFR R BIRAIRR , Vour=3.3V,L =
4.7uH
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100 100 |
90 i = 90 e —
80 L :::_"'- 7;: 80 ] ;’:’::7/ ‘////’
> =T M Vv U
AT — A %7
70 A — // 70 ,/ s A
£ 60 /| // g / £ 60 /// /
> /1 >
2 50 ,// A 2 50 /
g / v — Vin=6.5V, Eco 3 — Vin=6.5V, Eco
S a0l /// — Vin=6.5V, FCCM S 40 — Vin=6.5V, FCCM
] 7 / — V=9V, Eco i / — Vin=9 YV, Eco
30 [ — Vin=9V, FCCM 30 i — Vin=9V, FCCM
» / — Vin=12V, Eco P — Vin=12V, Eco
2 A — Viy=12V, FCCM Nz — V=12V, FCCM
10 A — Vin=15V, Eco 10 — Vin=15V, Eco
ﬁ’ — Vin=15V, FCCM L — — Vi =15V, FCCM
0 0
0.001 0.01 0.1 12 0.001 0.01 0.1 12
Output Current (A) Output Current (A)
K 6-13. Vout = 1.05V & , L=2.2uH & 6-14. Vout = 3.3V R , L=4.7uH
100 100
% s 0 [ E—— e
80 | Jiizd 80 ZZZil AT
4
70//// Vilvaly 70,// d il
N / 74
& 60 4 = 60
> >
g 50 g 50 /
£ 40 £ 40
] — V=9V, Eco i L/ / — V=9V, Eco
30 — Vin=9V, FCCM 30 / — V=9V, FCCM
// A — Vin=12V, Eco v — Vin=12V, Eco
20 Py — Viy =12V, FCCM 20 % — Vi =12V, FCOM
A d
10 A —V|N=15V,ECO 10 —V|N=15V, Eco
. " — Viy=15V, FCCM 5 L — Viy=15V, FCCM
0.001 0.01 0.1 12 0.001 0.01 0.1 102
Output Current (A) QOutput Current (A)
6-15. Voytr = 5V ME L= 5.6uH K| 6-16. Voutr =7V ME L= 5.6uH
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7 TRARVEA

7.1 ¥R

Zas it 2A FOPBEIRECHLES | AIAE 4.2V & 18V M ANHUEA 0.6V 2 7V i S JEH N TAE. %8R H]
AECM F5i] , IXRE—F i ARl h 1t | 456 7 IS E BRI D-CAP2 1= HIIIL s , mIHR At B A HIE
SE TT IR Y R 5 25 10 1 o

JBITIE YK MODE LS |, Zasfh Z i/ Eco-Mode iz478% FCCM 147 LA ] 3% Ft) B IR 1E & i 78 28 B AP 45
=R

o A TR EREKIIRE | SCRF 98% HIFcA st

3
7.2 ThEEHE
H:I VIN
en[ ]
Bias & Voltage VCC Regulator Lo Bootstrap
Reference | | Regulator
Vuve %+ H
[ ] oot
~~uvp L:l
"
—
i) |14
V —
ovp
Ripple Injection Generator
| . |
— y Eco-mode or FCCM L:l sw
‘ vee 1 ]’
Control Logic -1
N | e
e ] H
r
[ ]enD
Comparator
Error Amp .
Oscillator &
s Slope Comp HS & LS

Generator Current Sense

Viet
S

PG or SS ?

Mode Selection
& PGorSS
Selection

MODE Eco-mode or FCCM

7.3 REMEUL A
7.3.1 B B BRI

AR AECM £, XA —Rhdt 107 JA gz il 4R 4, 254 7 e (E i sz il An D-CAP2 # it =, 52
PERAT B [ 5 T SR [ PR 25 52 . AECM 2 il 41 SCRF P AP HEA P A5 , B PFM IR AR 20 PWM i
Tk £ PWM i[E] , E4E CCM 5 DCM CLHARFRIT RARIZAT . PRI H £ 00 600kHz , HIRALATE. W
RABAGRAD , BRI PEM , IAERE 7T IRFFRACR . 4 PEM o, TSR Bt 07 38 R AL 1) 389 i
BEAR. AR B B GNP BR IR RE | 25 J0 75 SR B AT 5 i Y P 9 BB P9 3 (R PRk s i 2
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7.3.2 #R L PG/SS 5] HThEERL B

A 2 AR B AR R B ST s AT AR BCEL S 1 B ThRE

% 7-1. MODE 2|1 &

% 7-1 B/~ 7 MODE 5| % & .

AR E B EE BHARBATER PG/SS 5| [HIHThEE
[0, 12]k Q 0 Eco-mode YR 1
[30, 50]k @ 47k Q Eco-mode L=k
[83, 120k @ 100k @ FCCM L =]
[180, ]k & R R FCCM LU IE

7-1 BoR TAERE(E S & EN JF 8 RE 5 s A E sh 741, VIN BE#BGE UVLO EAHIME )G , KA E
110 us A 52 % MODE 5| I f e EXFI & & . A2 )5 , MODE RSB I HAS S , 5P VIN 5 EN
Yl L R ahiZas . 285, BB shThae e iZ B Ft s PWM LB IS L .

4 N
L I
S
EN threshold | : |
118v - |
EN Pt |
TVIN | |
uvio! !
K
VIN 1 : Mode i
| | detection |
| ===
| | |
| | |
| | |
MODE |——— 1 ! | | |
! : 110ps ! 100us ! Tes ! 110us !
e —
| | |
1 | i
| 1
| | |
vouT — !
N 1
| | |
o |
| | I
PGOOD — 1
Lo 3 t
) ] ! »
& 7-1. LHFFF]

7.3.3 HJRIEH (PG)
X2 MODE 5| JHIfic & vl & T g

ZasfFE AN EBEIFEIEY (PG ) ThEE , ARt B R 2 S CIARE /K. PG ES5 0 H T2/ HIEHHES)
HEF . PG/SS SIIFIE iR L, FE—A LR HSS ( Eh EEAET 5.5V s ) « &R 10kQ 1k
P BH S B3 E BV B R B A LAY 0.8mA [ HL IR R E I K. — B FB SIIEEN T A
&L ( VREF ) ) 92% 1 112% 2 [8)3F H25d 112 u's FiR I Iksbist A |, PG/SS ¥ihb T s BRIk A& . 24
FB 5| E(E T UVP 5im T+ OVP RIERS |, siEH7E KA. EN Xirsk UVLO ik , PG/SS 5| HITE
48 u's HIPTIIE Bkt (8] J5 i A% . VIN AR ERAEAE LS PG/SS 5] R 4FIK HEF o

IR RE PG DhRe AME T IR IEF o, VOS] GND LIRS 4 AL RE -
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R 7-2. AFEEFERREHR

BHRES VTR

Vin EN TSD Vout FORE IS

Vour = H b5 i)
- Ak Vour > A## 1%
Vin > UVLO h Vour < AI# i
fih & X ik
fix X X fix
2.5V <V)y <UVLO X X X i

VN < 2.5V X X X HRiE X

7.3.4 HE A TR E K S 3

X2 MODE 5| JIC & i) wT 16 DhBe -

ARIERE PG DIfE , W& L 2ms B A BRSO R TAE. iRk $E SS Thag , WS RA RS E s ThaE.
EN 51 Ay m B E , BE 3 7 IR 1ss TFR A M PGISS 51 JliE+: 5] GND ( Csg ) AR AL, 7282
[F1) DR ot i Y P PR ] o AR D R 1 TSR B 1]

. ssln )
tgs(ms) = 222E (,S:()uj)VREF(V (1)

H
° VREF =0.6V, ISS = 66[JA

HRERERR SR A S IMEARIR T 4nF (SRAUE ), DA IR RAT R R Stk RE .

IR R Y AR AR R BN U R, SRR ST, R AENE S AR T RS IN 4 2T aRIE P T
LT 5 Wl DR AP e s Iy b T 28 A

7.3.5 @3t PGISS 2| Jl%

R T PG DhRE |, 48 h4 EN. OVP. UVP. UVLO JEWrai et | #31F 2% PG/SS 5l ik, fER Lk
B , WTLUK PG/SS JEit fEBH 25 IER: R VOUT HFXF VOUT Jitl (15K 7-2 ) o AR nl@id R3
1, IEH TAERW A F L3 PG/ISS 51 . A FEIhRE LR ER IS SRS BT 75 10 /) B YR L B o 2.5V, T AT SE
&, KRN PGISS 5l HIFI B KRR FFAE 1.8mA LU R . X T2t d Ik , R3 Ay B PEAE nl il i #2 a2
T

Vour (V)
R37M|N (kQ) = O‘L]J;S - 04
(2)
Vin VIN BOOT
T —
T G TPS562211 2 L
MODE SW —T—m Vou
Ry
R
[en}—{EN < PG/sS L
H R
GND « FB

K 7-2. £ TPS562211 L PG/SS 5| %t VOUT JiltE
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7.3.6 M HERE KRR EBIE

EN 5B yas PRt iSO TP D RE. 24 EN 51 il BME AR I, 8PFIT a8 TAF . Wi EN 51 S 4%
PEREHRELT , R ESE IR RIS,

EN 5IIE & — AN BRI iR | AR B E s EN SIICUS FI28 0 an SRS 75 224 EN 51, 58 A 4b
AR R A L ] EN SIM , anisiRoT B s AR BT B A 1 32 48

eI TE VIN 5] E sl 3 R B8 E (UVLO ) K. 24 VIN 5] B E B2 N E VIN UVLO BRI LIRS |, %
PRAEWEAR . 93 VIN UVLO BB 3R T A 400 mV.

A0SR 7 2 VIN 51 EBA ) UVLO BIME , WmTblanl&l 7-3 th iR & EN 518, S {EHISME UVLO Bk
I, EVCRHRAHE B E VKT 400 mV,

EN SIEA BN ER AR 1, B I0K EN SIIRBRVCIRZS ¥ BN R R IEEAM T oI . B iRie T
AN UVLO ThARER IR |, A EN 5 i s B R , b e 1. A2 3 fi it
4 Kit5 R1 Al R2 #E48 % UVLO A FHUE. —H R1 M1 R2 i , EN H KA LB AR 5 115 | iZHEAE
%A VIN B A% T 5.5V,

v . VEN_FALL _
. STA)RT  Vgy Risg ~  STOP )
= VEN_FALL
(1 — o= ) 4]
p VEN_RISE
Ry 'V
R 1° VEN_FALL

(4)

2 =
Vstop — VEN_FALL + R1~ (Ip + Ih)

Von = Ry ViN + R1Ry(Ip + 1) 5
EN — R; +R; (5)

=

L
I, = 1.2uA
Ih = 3.1uA
VEN_FALL =1.15V
VEN_RISE =1.01V
VstarT » A FH A A O T\ HL
Vsrop » 25 A3 4F AO Y1 N\ R

. . . . 3 o\

VIN

R1

R2

& 7-3. AEY VIN RIESE

7.3.7 SRR AR F AR
o 0 I W RN B PR FL AT 10 328 P T PR R 9 1t LI e 56 Ot
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E= M MOSFET 1o SH@ b B, HR s =l MOSFET |, 3F LA VIN. VOUT. S s [R] AN % Hi ep e
YL e MR N, 2= MOSFET 75— 2HL Y8 B i [8] J5 58 A AR I s I o B, SRS 7E AN IR o0 i 1A 5 e il
MOSFET it FR il R BEAT LB o W SR AE B - 5 38 ek [ 5 A0 3810 22 SCRR 1 2F , ) MOSFET 5 37 BRI 5% 41
i MOSFET H it 52 s KB L AR FL TR BB I cmir (TECEAE ) PRI

AN | IR IR MOSFET B HEAT R I A Wi 5. 40 MOSFET SE |, R H T PR WAL
] MOSFET HJ HLIALAE T 5% il J1 45 AR ey TR0 R PR A ILs e AN . IR MOSFET 7E T — AN I f&
i, DU RIS T, HRR TR R S I s L , RIS RIS, K00 MOSFET X,
il MOSFET fE4EX i} 8] J5 538 .

BT TR, A S E AR R FE . AERER S TR BAE RS, G BRSSO B —2F
AN, R ERAZIR , R SRR, BOAESR MR R TR R T RS AT R . 2 VFB LR RE R
UVP BE BB LA RES , UVP LR s ol DA IS . 8$4H7E UVP ZERIA] (8% N 108 us ) JGokH] |, HHAER St A
( BIABWFEINAE ) JEE R 3. Wi AT N A BT s i o~ BAR B ThFE .

AR GLERR I |, S K O (R .

7.3.8 SRR

g A I W I S 5 SR AS e R A . M iR s T HAR R 112% B, OVP b asfr i A8, Hmi)
MOSFET A& MOSFET #42¢H . IR & — k8 R Y

7.3.9 et

WIHREEEHEIT 150°C , P ERHCIT HE 408 ) 2 om bl S5 IR T 5% . T 44514 S 130°C AR, 204 0 & Epr
Ja SN F 5

7.4 BT

7.4.1 ChRER,

EN 5| B A] N 28 E 4R AL B S OT /o6 45 8 ThRE . 24 VEN KT 1.12V (M BUE ) i, 3$4Eab Ttk | el i

SuA (UG ) . iZEEERA VIN UVLO £47. iR VIN BEAST % E 1 UVLO HF , Bk 28K 5 ] .

7.4.2 iEEER

24 VEN & T S8 g A B B B VIN & F % E 10 UVLO HLSER |, 23R F0E s, o 224 1 e i 2 75 =X

REZSEN 3. 4% NHIELE 4.2V & 18V [ TAEJGE N |, alseil @ /S,

EWESERT | MR A B A MODE 3| il E | 2844 oL Ry — -

1. BB IR RESE FIEMHE (CCM ) i847. 240035 H I i T Ia I 7 H B s IR S0 1) — 2. 28K
PWM i#75 .

2. EARETF AR R ES: Sl (FCCM ) i81T. LMEmmEL > | S5 PWM .

3. BEAFREE R W e S8R ( DCM ) 1817, Mk itk T CCM iz 47 A g s jsk s Int S0 i — 2
I, 2R PWM 7.

4. BT T BT LIME K Eco-Mode &84T , #4441 PFM 3.

7.4.3 CCM =47

247 E L AR T R R TR A ) — 2 B8RSR COM B RiE4T. 78 CCM BT | iS4 € |, Mt

JESC /DN, A BB R 44 FEIRON 2A.

7.4.4 FCCM &4T

wHiEs MODE 5| jlik# FCCM 21T , MZsfF % B ATER MM T L FCCM ia1T , FEf Fs s i A8 i fH .

7 FCCM | S8 A4-7E 2N 7 3500 Bl N T S AIR AR AR | I8 A 7 B P 428 1) A0 RNy H R S0 (R 82 FH

7.4.5 DCM i2417# Eco-Mode &1T

B3 iz47 45 DCM 1247 A1 Eco-Mode iz47
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Lk N E ECIGS FRRE , RSS2 | ASORAERIF T, X2& CCM A1 DCM il Ft. &
B HRRSRHRAEE |, K0 MOSFET 2%, i fEiiist— P RMK , Hidia i\ DCM.

R BRI, K2 ik Eco-Mode VI4EFmaiRiatT. Sl [a]JLF5 CCM A , JF H i T 5 i bt
Z25 WK P SRR, it A A SO R RN ) X T RBIUR AR, 5B ARIELE , T 73K
REFRR. BEBEEAT loury) FBIRAIF S S TR L T 6.

| _ 085" (Vin—Vour) Vour
OUT 72 L -t Vin (6)

7.4.6 K (5% LLIEAT i) SB[ E

RS ( Ton min ) 2da = MOSFET A Sl BRI 7] o #3840 Ton min BBUME Y 45ns. fie ki 5% I (]
( TOFF_MIN ) = E‘_\I%—“”\]J MOSFET ﬂ%lﬂ mﬂ%%ﬁﬁﬂ'l\ﬂo %%’ﬁ:q:‘ TOFF_MIN E‘i‘i—@{ﬁj‘\j 105ns. E CCM i@?—}*ﬁﬁ_l: ,
XF T4 8 I B TT R, Ton_ min 1 Torr i R BIR 1) EE e 4 e 1

VBRI A R E
Dyuin =T, f
MIN = 'ON_MIN % Tsw 7
INZE N = I
D =1-T f
MAX OFF_MIN * Tsw )
MIEF] Topr min I, SFSRIPIERATIRTT SRS BB G2 . FE(K VIN 2648, R E=E KK a3t , &

PR FEARTT R . BB 2 PRI N, G d I A S 3 5 K G I (8] 6 wso B Y0 B AR A 47 3R W) {6 4 1 it R
FEORFFREE |, A R PR AR YR L IR VIN G 10K B0 200 B A

X st s, AT RS PR O 30 E oK AR R YR L

Vout

VIN_MAX =
- fsw - Ton_min
- (9)

FERARABIRABIET |, Topr min — BMEA , TFRBFR & NRE. ABRIRYTIR , 7T T 2L i/ VIN

Vourt
1-fsw - Torr_min) (10)

VINiMIN = (

ISP E G HISAT IR G RIFE |, BRI Vi max B TR 9 THEMAE RE K. B RHRITIR | fow /D
Vin_vin BRI, 0 18] 7-4 TR .
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650
600

550 / /
500 I/

g

7 450 /]

3 400 / /

s 350 I/

i

£ 250

& 200 —] 1) — lour=05A

\\—K/ — lout=1A

150 A
100

4 425 45 475 5 525 55 575 6 6.25 65
Input Voltage (V)

Bl 7-4. Ik RER ISR YTIR (Vour = 5V)
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8 L AISEHL

NOTE

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR E T M . B BIGAE TR, PR IR RS ThBE

8.1 MAfER

e — K A R D B R R8s . iZ A TR E S I BN RSOV BRI B B, Rk
W EN 2A. Bl , AlfiH WEBENCH® BF 4= sl se B 1 1t . WEBENCH AR HIER &R |, A2k
TR AT M S5 e B o AT T B e s R

8.2 LRI H

Pl 8-1 AR IR B AN 1 e A PE I EOR . AR AR DY TPS562211EVM iFfli e fit . AHE 045t 1 81t

? VIN=4.2V to 18V U1 VOUT = 3.3V, 3A Max hd

VIN BST

RL EN sw

174k P 1
2 DNP —_—C ==a *— =_Ca4
1 22uF 0.1uF 10pF
25V

R2 R3
36.5k 10.0k 0

R7
49.9

PG/SS FB

5—wv—|
0
3
8
MODE GND 4
R8 1
TPS562211DRLR DNP "45.3k prmn{ 0 S —° 2
1ev 1ev
=

N e v

L 22uF 22uF

R9
10.0k

SH-I1 SH-J2

& 8-1. TPS562211 3.3V/2A £t
8.2.1 BitER
% 8-1 A T N AR TISE.
% 8-1. %t

¥ ~EHE
N HL S S 42 %18V
Y R 3.3V
it VR AT H 2A
WAL , 1.5A BT ER AVout / Vout = +5%
LIPS LN 300 mV
i SO L 30mV
TAESRA 600kHz
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8.2.2 FANW IR

8.2.2.1 (#/§ WEBENCH® T AZ{TER %)
mdr At | ] TPS562211 #3145 8 WEBENCH® Power Designer 617 52 il %t

1. ERBANFABE (ViN) - S EE (Vour ) At IR (lout ) Z3K.

2. AT S L, ReR . RS RTSAR .

3. IOk LAt dar R S0

4. 18 TPS562211 #itH , eI LLE HEE =2 L-C JEU &% , JF SRR $7 =% s 38 o A &

WEBENCH Power Designer AJ $2 {1t 52 i[5 8 B DL K 5 1] T Sl A& A o4 v] B M Rk 5.
HEZHIENT , WTHAT BT EAE -

o BITHAME , WEEBER DL ARG

o B i EUEE B AA R B B CAD #4530 S

o ITEEITH PDF &5 IF 5 R FHILE

> WEBENCH T A4S B, iE 15 M www.ti.com.cn/WEBENCH.
8.2.2.2 HiH i /E B AT

B L P T 5T ORI FB ] R R BE 2 R AR AT W . T UCRAIA 2N 1% BUEIRI 7 S 2
I 8-1 N B, RO B 10k Q 8k 20k Q@ JF4a , FFEHI AR 11 1158 R8. O 1 fE s a8 ke |, i
RS B A M RS o WK, Ao ko A 5 A2 B (K520, JF L FB S HRi ™ A 1 HL IR iR 22
IR

N

Ry = Vout — VRer R,

< 8-2 Bon T A R A 4 U
8.2.2.3 Fj i H AT

AT RE AN 12 SRt S e U e MEL . Kinp 2 — DR EL, Ron RS L B S SO i b AU
S0 L A A A AR HEAT I . PRIE B e SO R R i e R AR I B, SRR Y A AR Y
WUE SLRR AL UK T56 T FURSUM . 0%, RURSOE BB N BT GE . 3T IZ8 M, TR Kinp
VG A 25% 5] 55% .

Vour  Vin_max — Vour

Lvin =
Vi Kino lout - f
IN_MAX  "NND “louT “'sw (12)

—

N q:'
lout = 2A

TR, A Knp = 50% . tHEH I HEE A 4.49 uH, 7RSI | B8 T b - 4.7 nH,
SFT4 e R R S, £ E B R A N AE RMS BT IR . F s I 04 SO FIm . AR FRLIR
1 RMS HRER 7R 13, R 14 1 iR 15 1T E.

o\

Vour Vin_max — Vour

lRippLE =
Vi L,-f
IN_MAX 17 'sw (13)
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lripPLE
I peak =lout + >
(14)
e = «Jlour® + oo 2
LRMS = 4/louT +E RIPPLE
(15)

NHF B, T IS E R A 2.68A , THE K RMS IR N 2.04A. FITi% KBRS & Wurth Elektronik
74437346047 4.7 uH. MATERAEME N 14.7A , RMS HRAEME N 7.4A.

TZE HEL RS ) FEL A N R RSO FEL AR A N Y IR . A B WP R R A IR T, IR T RS i
P, TEBESEMT , BEREREE A 2 34F B iR Nk, SONTRST 712 e R EE
POATEEIR (T AR BRI ) K TE5 T 28 E B T 5% FEL IR PR AR .

8.2.2.4 HjHH I ZF AT

WG S, fEIfCH A A . AR DR AR LC yE RS A XU , AN

1

fp=———
2m L, -C
Tyt -YouT_E (16)

FEARMIART , BRI it 18 2 2 phy o I o P BEL 0 T 4 X 2 RT3 1 ) PR 00 2 10 19 o AERMIATI A2 A2 180° . R4
PEBLAA IR, 2 LR IRE - 40dB IR AIREE , HARGZ DU T RE. AERERSIN 1 il s, 45
i VR P AR R PO B EAE - 20dB , JFR LGN 2% SR 2 AR5 A0RE 90°. A2k ¥k H g I 4% I H
RN RAS |, A fo IR T RF R 2T, BN Z RBHGE. W% G TR AR AR T AR e f B P A4t
TRSIARLIAREE . AT R IX—ZK | W#R L1-Coyr g EMF G 8-2 I L1-Coyr g (HIEH

% 8-2. B CAHE

) R8® | Ro L10) Cour @ e
(V) (ko) | (ko) |  (uH) (WF) (el
0.76 5.36 20.0 1.5 3x22 60 £ 160
1.05 15.0 20.0 2.2 2x%22 60 & 160
1.8 40.0 20.0 3.3 2x%22 50 £ 200
2.5 31.6 10.0 4.7 2x22 50 % 200
3.3 453 10.0 4.7 2x22 50 £ 200
5 73.2 10.0 5.6 2x%22 50 % 200

(1) WFRAH RSB, AU REL RSP L1 Cour H4LA .

(2) R8=10kQ J R9 = %3} Vour = 0.6V

(3)  HBMEZARIE ViN=18V MR, (b mT AT I N R . P AR 5 AR 12 TR i Rk
1H.

(4)  Cour EbrFRE L 2SR . ZEUUEH 22- 1 F. 0805, 10V B i MUk [ H 2 52 .

(5) Cour g RMEHUS A RME. L1-Coyur g HIHLAULTIZITE A

it U SO R R LA AME AT ESR. %A B R 5 M R B ARK ESR RS A A . M TR 17
SE it LA AR T I UE RMS FL

Vout * (Vin_max = Vour)

lcorms =

V12 -V, Ly f
IN_MAX "~1 " Isw (1 7)
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AUHER T # A Murata GRM21BR61C226ME44L 22 u F. 0805. 16V firth iz . AR , 7E=IR T,
THAIER 0.2V B, AT EREBIR A 66.8%. M A MEAAN 294uF. L1-Coyr g KIfEN 138.2
wHx uF , A T BEE N .

8.2.2.5 BN\ ZF AT
YT E DAL BEELS. FE-DREERES , BARBURE TN, T8RS R A#E 10uF 1
Vi S % . EEWAE VIN BB R 2 18] f B —ANEANE) 0.1uF LSS ( C3) , LARMLAIAMG EAinE s . #iE

o UL AUR T i KB LT o HLAR 4% 1 SRR U ATUE (3 6 UK T 85 R I R R N BRSBTS AN SUB LR
A LURE T RE K 18 AT 5

| O Vour  Vin.min = Vour
cirms = lout :

V V
IN_MIN IN_MIN (18)

W) L 7% 5 (L 0 58 AR AT St JEL i o P L 98 A BB 00 S T S AR Ak o S 3k ) LA TR R R E TR I A FAT R RE RS R K
B F5E F AR A 3 B F 2 AR b o FELRRS G 28 FY) FL 2T RS JE FH XBR R XTR A B k), i DR I L 25 A
PO I B A ARG FE R e e o BN Hh AR BRI AR R R B O . R B P A A i L R Y
1M R SRl v SR A AE R AMIS T 25V PR AR , W R s AR P ieisit | &8 7
—/~ Murata GRM21BR61E226ME44L ( 10 1 F. 25V. 0805. X5R ) LA %%, 12V M NHLE FHIHE BB E AN
0.18 x 22 =4 uF. MANBEHEIGE TRIESH NSO B fN BR80T DURYE 77250 19 BT & (EH
BHRBIE | loutr max =2A , Cin_ g =4 uF , fsy = 600kHz , Al 208mV [ N HLE S0 A1 0.82A 117 RMS #i
NGCH L

I -0.25
OUT _MAX o

AViy = lout_max ‘Resr_wmax)
C|N ' fSW (19)
Hrp
* Resr max = M B & O H R LR
8.2.2.6 HEHFHEL

BOOT 1 SW 5| il 2 [l ZEH:— 4 0.1uF P& Sy , FHTHIRIERIEIT. TI @ U3FERH X5R SRS
FUIP & AR 3% . AR AE R N AME T 10V,

8.2.2.7 RIE B ERE R

{5/ R1 A1 R2 HIAMER > IS 2% WA 28 1 3 R B4 5E (UVLO ) « R1EREAE TPS562211 | VIN A1 EN 5] 7] |, R2
HEHAE EN R GND 2 [0l UVLO AHANBIE , — N TrEM A BE BFR@E | 55— N T EHN B T BRI 7
B o R E T i R R AT SRS IR ER N R T4 6.6V LA E (UVLO Jashslia ) EIFRTTFC. FUEss
FETT T UE J5 Bk SR JFUIR S, BRI IEEE 5.7V LLF (UVLO f51ksiza i ) o 2 3 Ay fest 4
At 5 P AR T L PH A e . W TR ERE LR |, R1 R AR e AR N 174k Q |, R2 [ i b e fL
PHAE M 36.5k Q .
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8.2.3 M HIL
VIN: 12V, L.]: 47uH, COUT:44HF , TA:25°C ( Bﬁjt%ﬁm% )
100 3.325
90 = —_— V|N =6.5 V, Eco
AT A Lk 3.32 — ViN=9V, Eco
80 '/// T /// A — Vin=12V, Eco
% — Vin=15V, Eco
o /A///jz / ;, - 3.315 N
£ 60 // YAVAY/4 g 331
74 4 3 3.305 ==
5 S0y // — Viy=65V, Eco S 3305 =uy
(&) = T
S 4 — V=65V, FCCM 5 N
E // — Vn=9V, Eco "% 33
30 e — Vin=9V, FCCM o
20 /] A — Vin=12V, Eco 3.295
7/ — Vin=12V, FCCM
10 /4/ - V|N =15V, Eco 3.29
— — Viy=15V, FCCM
0 3.285
0.001 0.01 0.1 1 2 0.001 0.01 0.1 1 2
Output Current (A) Output Current (A)
A 8-2. &% & 8-3. AT
3.336 70
— lour=0.02 A
— lour=0.2A
3.328 — 1A 60
. — IOUT =2A § //
2 332 o 50
P o
g L 2 /4/
S 3312 g 40 [
= £ 5—/
H ST o
8 3.304 | § 30
o
3.296 20 — V=65V
— Vn=12V
— Vn=15V
3.288 10
4 6 8 10 12 14 16 18 0.5 0.75 1 1.25 1.5 1.75 2
Input Voltage (V) Output Current (A)
& 8-4. ZRBEHYY & 8-5. 41 5iR It 5 i ER IR
1, :
i
|
I
i |
i ;, ‘Gx \ \
| ‘
\ \ " L A
[ ! |
lam J ! ! -
@ o e s [evmses o 2 Y T e v Eamr~ [ oot oo
@ 20.0mVidiv U yz00m Stopped  Single Seq 1 @ 20.0mVidiv U z0.0M Stopped  Single Seq 1
@ 50V M0 §y:20.0M 1acqs RL:10.0M @ 5o0vid 1MQ §y:20.0M 1acc RL:8.OM
& 8-6. AW , lour = 0A & 8-7. AW | lout = 0.02A
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L "
10psidiv 506S/s T 1.0psipt
Stopped  Single Seq 1
1acqs RLiA0.OM

4 Bz00m oy Single Seq
M0 8y:20.0m acqs RLA00M
500 8y20.0m

1

M0 8yi20.0M
500 8y20.0m

Y

@ 50.0mVidiv P A @D /1458 100usidiv 10.0GS/s T 50.0ps/pt
@ 1.0nd 500 820.0M Stopped  Singlo Soq 1

| = \

AT SN AN S — - ” " o oo | Tacas RL20.00
o ax ev__Gount _info o S e
Y 1.0psidiv 50GS/s 1T 1.0psipt @b win  [37zv_[ot7ie75m [9172m [ai7am o0 Tio 1 Ak Stemon 18, 2030 s
o Hyzo0m Stopped  Single Seq Max  [30.45mV_[30.148437m [s045m  [e0.i6m |00 o T |
1MQ 8y:20.0M 1acas RL:10.0M @ Prpie [i8Tomv_[1818671om [f8lom  [18tom |00 o 1

500 y20.0m

Auto September 10,2020 15:52:01

&l 8-10. Fa WY |, lout = 2A B 8-11. BRAWRL 0 = 2A |, JE#2% 0.25A/u's ( Eco-
Mode )

LT L \

@ %0.omVidiv U az200m A @ / 940mA 50.0ps/div 10.0GS/s T 25.0psipt @ 50.0mVidiv N Ag200m A @D/ 1458 100psidiv 10.0GS/s T 50.0psipt
@ 1.0Mdi 500 8,:20.0M Stoppe Single Seq 1 @ 1.0nd 500 8y:20.0M Stopped  Single Seq 1

1acqs RL20.0M 1acq RL20.0M
v Mean Min  Max_ StDov  Count info | N SN AT Value  Mean Mo Max__ SiDev  Count info | i L ——
@D win  [A0Tmv_[01.29688m [ 07 3m [F0t5m [0 o T @b win [T [77875003m [7788m [7788m [0 fo T
Max  [g7semv_[e7sisezem [ir.5zm [orszm o0 o Max  [790mV_[76.999899m [19.0m [room o0 o T |
@ Pk [iosmy_[iasizem [igsam [isem o0 o 1 @ P [15eamy_[isesrsm [iseam [iseam o0 o 1T

B 8-12. BEASIARL 0 & 2A , E#E% 0.25A/us 8-13. A 0.2 & 1.8A , 5% 0.25A/us
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11.1 23403
1111 TR

11.1.1.1 £/ WEBENCH® T A {TE# %11

sdr bt | ] TPS562211 #1431 f% 8 WEBENCH® Power Designer 617 52 il it

1. ERBANFABEE (ViN) - S EE (Vour ) At IR (lout ) Z3K.

2. MRAZVE S, R RSFRIA

3. FHFE LR LAt S H R S0

4. 7£ TPS562211 i%itdr , AT DL A — 2% L-C JES: 28 |, I M MK FhiSE s o o oAt i B
WEBENCH Power Designer ] $2 {5 il Ji 2 B DL K % 51) 7 SIS AN+ Ao vl B PR RS 5.
HEZHIEONT , ATHAT DU R EAE -

o BITHAME , WEEERELLL BB

o B i EUE B AUA R B B CAD #4530 S

o JTEN TR PDF %5 SR HELE

% WEBENCH T E 45 S | &7 www.ti.com.cn/WEBENCH.

11.2 OO EFTE A

BRSO ERNE R , 75 PHIE ti.com ERIEEN ShSCIFIe . misl 2760 ZH #ATIEN , RV AT ARG d s B
B E . ARELPHEMGER  WEREM BT SO P RSB iR,

11.3 XFHFEIR

TI E2E™ itttz LRMMNEESE TR, THZENEFREWRE. L BIEMAESEMRTEY . BRIER
Zral e H H 2R 1) A] $RA5 BT 7 BB AT S Bl

RPN R BN TIERE “TRERE” 24, KNI T FEARE |, FHFEA—E B TI WA 1§33
TIH) (fERAZHRD -

11.4 Hbr
TI E2E™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

JITA RAREI N H % B A & I 7
11.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
“ \ 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 RiEE
TI Rk RAERI IR T ARG 17 BEAERE 1 A S
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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 ®3) (4/5)
(6)
TPS562211DRLR ACTIVE SOT-5X3 DRL 8 4000 RoHS & Green Call TI'| SN Level-1-260C-UNLIM -40to 125 2211
XTPS562211DRLR ACTIVE SOT-5X3 DRL 8 4000 TBD Call Tl Call Tl -40 to 125

® 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.

© ead 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 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 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
: |
© Bo W
Reel ) l
Diameter
Cavity +‘ A0 M
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
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TPS562211DRLR SOT-5X3| DRL 8 4000 180.0 8.4 275 | 1.9 0.8 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\‘ /}#\
. 7
\\ /
T
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS562211DRLR SOT-5X3 DRL 8 4000 210.0 185.0 35.0
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PACKAGE OUTLINE
SOT-5X3 - 0.6 mm max height

DRLOOO8SA

PLASTIC SMALL OUTLINE

E 1.3
1.1

PIN 1

ID AREA

L

L
10 ; ) 0.05 ___|

s e |

I ey NN

4224486/E 12/2021

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.

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

4.Reference JEDEC Registration MO-293, Variation UDAD

i
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EXAMPLE BOARD LAYOUT
DRLOOO8A SOT-5X3 - 0.6 mm max height

PLASTIC SMALL OUTLINE

= 8X (0.67)

SYMM
i | ¢
'd ‘ N (—h
8X (0.3) 1 ‘ ‘ | 8
e e e
| ‘ |
E— 1 SYMM
I e
‘ | ‘
I e R I
AT T T T ! ! 5
— ]
(RO.05) TYP ‘ ‘
\ (1.48) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:30X
0.05 MAX 0.05 MIN
AROUND AROUND
] —— \\
| |
| |
EXPOSED EXPOSED‘A/T//* ‘
METAL J METAL ;/5\,;
opENNG METAL METAL UNDER SOLDER MASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOEEEFNII\E/ISSK
(PREFERRED)

SOLDERMASK DETAILS

4224486/E 12/2021

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
DRLOOO8A SOT-5X3 - 0.6 mm max height

PLASTIC SMALL OUTLINE

|
8X (0.3) 1 E
|
\

SYMM

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X

4224486/E 12/2021

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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