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Zgs SRRt MODE 5 % 1 1) 32 55 = f P ol SE B ] e AR 5k ] PWM 184780, 4 COMP/FSET iE#: 3
GND ¢ VIN i}, Sl g NN EE E 2.25MHz |, 8038 iR ] i COMP/FSET 5 GND 2 [a] 1 HE BH 2% 2 SCA
1.8MHz % 4MHz Ji[ . Hah | iXEe8En] 5 2MHz 5] 4AMHz 6 B N B /it e (s 5 m25 | T840 0 o U5 2e 1
BRI S T MODE 3|fl. R 7 COMP/FSET 5 GND 2 [a] ({34 IS AR |, A fedd A E . i
COMP/FSET H %45 GND 5 VIN , ] TPS6244x-Q1 Lk 54 i . TPS6244x-Q1 ] ik 4 7E 15 47 W8] #¢
PSS B AR A AN B . 24 MODE 5 i1 BN K P | iZ 88 AFEAR S H F g LA =X (PFM) 1817,
FEERE = A4 H LIRS 0 N H S HONE E IR PWM B30, 75 PFM R |, JFORAIR MR PR S 2R ik IR, A
T 7E JE R B0 H R A R AR AR . Y 28 ) PFM Y133 PWM B | BT i i 88 55 5 5 — e 6
BT IRIE LB 180 FEAHRS |, UL AT RE &= E i 2 — NI A AR ZE IR o

9.2 DR T HE K]
| ~ -
VIN l; I Jilf % SWi1
I Bias >y |
: Regulator Gate Drive and Control J ﬁ |
! |
I Oscillator A |
EN1 ﬁ_ Jpea T |
EN2 gm GND
| Device T JT_ |
| Control Bandgap
I Vo control 4‘.? FB1
I | |
I O itage JT]SWZ
I 1 Ao
MODE Gate Drive and Control J ﬁ |
COMP/FSE7|_|__'— I
PG tp— el A |
| +
PGZLI__'— “ 7 P I
gm
| NI £
I Bandazp Vo control —[:] FB2
I Thermal =
I Shutdown | I
| |
9.3 R i B
9.3.1 #F& fEGE T (EN)

JEANFE ENT AT EN2 BRI 25 R 1.1V € BEREAT BB TORE ™ it vT DA e 2218 28 A0 1) i s R 50
SU, JERERE I AN RC M4k s b A AEIR

FEEAERER N SCRREEIEAE ENT AT EN2 51 B a0\ S 745 10 FELBEL 7 Fs 25 SRR AR P P vl 0 A8 1) R BBUE
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I B 5 R N B ELE Y EE Y B 100mV . 4R E A BMER , TPS6244x-Q1 FFiRia4T. AT IEH L
£, flige (EN) 5] B0 20 32 98 AT 825 . R 8 aE 51 BBz 2% H 7 ] 5@ i) 8% 44 o< W, el By s AL B oA
1.50A, FEHBRT , W E AL MOSFET JEH |, AN Py 345 i H B S5 1 o

Ja I SEIR I [A] 52 O M ENT B EN2 48 Ry i B B #6388 P R TP e I 1) . 2458 — W8 I RE i gs it | ot shm
BB BEEUR E R S A EAL , KIS Bh 2B IR I ] 2 FUAE B 58 X S W] AR AL I I T B s BT R
[EFERS

9.3.2 COMP/FSET

L Z 5| T DL E = N ANFEI S

o PEHIAEEI N EAMERE (B NRETH )

« PWM #i:0 R F 4R A 1.8MHz & 4MHz

o B I ANEEH AT £ (SSC)

7£ COMP/FSET 5 GND 2 [a]3% #2 [1) By, BHL 2% AT DA AR F M2 AT HF el . kM ARk SRV P Al 1% 88 1 e 08 & i A
&) 4 A . A BH B SR Sl B E |, DS B A B R AT e/ . RMEE B AR R 3 3% 8 Bh I R
IRl AR A AT R R Fh 5 0% B P 28 RSB0 T SRR | 17 %o A ME2 VAT B

NTAEANERICHE |, %5 R R B %R R VIN B GND |, AR B TiE X E . & 205 5] Eas .

DAZBURR H i N, PR RN i L R R SR BT DA | DA A2 e A 5 36 R ) 1 R BT B 1)

Bl s Vin= 5V, Vour = 1V > %5k = 1V/5V = 0.2
© >t min = 1/fs X 0.2
> foumax = Vtonmin X 0.2 = 1/0.075ps x 0.2 = 2.67MHz

KM T BB ZBTRR A8 T Y B i /N P SR o LA EL T AN 3R 9-1 TP HILE (s MEDTARIE N, FEPIRAMETER A
HAT i KR4 28 200uF . 0 3 (1 F AR Ie AT AR A AR AR AL, 810 =4 78T e F e 45 s FEL B 11
FEELER PR, AU Y R RN R AN . T ORR A, AU T ZONH AT AME | DR B
TSN . WARAMEECR R R s, (B I E BN, WA RS SRR E

ANFIAME B BT SRR DA 23U E
Xf T4 St b (SSC) B M (comp) X HE 1 :

18 MHz x kQ
Rer (kQ) = —— =2 _ 018k
oF fs(MHz) (1)

XT3 FH RS (SSC) I B#ME (comp) X E 1 :

60 MHz x kQ
Rer (kQ) = =222 _ 0.6k
cF fs(MHz) )

xfT2EHI FESS & (SSC) I B4 (comp) W HE 2 :

180 MHz x kQ

R (kQ) = ~18k
fs (MHZ) 3)
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R 9-1. FFRAR, FM=F R B
B/ s B/ N s 2 B/ 2
Rer A FERBE HF Vour < 1V T Vour < 3.3V %t Vour = 3.3V
o T fe /N LR
g oe 1.8MHz (10k Q) ..4MHz (4.5k Q)
10kQ ..4.5kQ ( 2;%%5;111 ) R 1 ) 1MpF 7uF 5uF
o T fe /N LS
33kQ . 18kQ (HMEEE 1) 1.8MHz (;’g;‘;\)%fx”;z (18k2) 1uF 7uF BuF
SSC 51 (RAFTHEA2)
T IR RS I N (K
I A ) 1.8MHz (100k Q) ..4MHz (45k Q)
100k Q .45k Q R E 2) L A 3) 30uF 18uF 15uF
SSC #H]
X /N L
ERZE GND (AM=BE 1) P EBIE 5 2.25MHzZ 11pF 7uF 5uF
SSC 444
NT IRAT R AR (B
. f% LR ) e e
EHE VN (IMERE 2) PSR E 2.25MHz 30uF 18uF 15uF
SSC HH

AR A (DR TRl s ) EZEAERE 2 1 10.1.2.2.2,

T Rep , Wiy ES B EN “IERE VN7, TR T SRR R E B0 “ %% GND” . 3K 9-1
HH R /N LAY IE TSR AR A S R R A AR . ISR A R A U, AT BE R BRI AME R E

9.3.3 MODE/SYNC

24 MODE/SYNC % B MK T |, #8314/ PWM 8¢ PFM # 3 Nizfy , BARE T4 # . MODE/SYNC 3 i
WE NS, RVEF R 2N PWM B, % 5] S Tk P i In AR YE A 2MHz 2] 4MHz 1) 40 R
Bk SN A 2P . 5 COMP/FSET AHALL | 7% B AN | 52075 58 5 405 188 B 18] R A5 K % BT I [) J A%

Jtin7E MODE/SYNC 3| il L (i 4 [R5 5 % i 5 L B ik Rop B KON BBFRFRTT AL & 10%~40% (it J7 %
X1 2 RN 3 TR ) o BRaISb R B AT DUARIIE |, BRSNS B2, Be i e F PO ST AR IE 81T
[ AME & BTG 2. 24 COMP/FSET 5 GND 2 (8% F5 HUBH &% H 51 BIg 7 im s p A, eyl T AMERE 25 .
RBAEANEREG | WA B AL A LLZ A BTCRIS 1T |, FEARHFF 180° MIfL KR . (AN B iz Ty, P
A R AT B £ 9 ] o

9.3.4 BAjil1 £ (SSC)

AR AL AT Bk . S5 SSC 5, 7 PWM 20T, A A S0 A B 1 T AT 4 DL = A i 7 s AT R i1

R AGALEE N FARFRIF RANE S Rop W€ FIFRFRIF AR LR ( A ARFRER 20% ) 2 18], il mH
MODE/SYNC 5| it in i 445 5 ke i g4 BEAT A ER R 2B I, TPS6244x-Q1 BEAE AN #E i 4b | 3 B A & it & ¢
M. #ashia A PEM A2 225 SSC.

9.3.5 X /&4 (UVLO)

W N HE N, RIEBUE 23858 5 AN IR FET K7 1E S8R 1E . S dEm T UVLO ETHBIMER: | %8s
PR SE 4 IEH TAE |, 0 S N o S AE B E IS N BRI T MG, W&o %28

9.3.6 HIRIEE K& HH (PG)

LA LE IR A A2 ph BT T LSRR SR (R F IR o PG S fERS PR AL T DU RS (R R LT

. ZEH

o ERJEBUER

o EHGEWII

o TERE BhIHE

PRIUE, 2k B R AL A ORI, R R PE R SO BT D, o st
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% 9-2. PG k&

EN BIRE PG RZ

X ViN <2V A X

& Vin = 2V &

o 2V < Viy < UVLO. A THEWURA . Vour Ak TRATIRA , ks

H AT R RS fic

- A0 Vour b
9.3.7 KB

FAFMEEIR (Ty) HA MR RE . WR T, 8id 170°C ((JUAUHE ) |, SRR EANROCHORS . A8 1
AR Zh 28 FET $kHr , PG AR AfRAF. 2 T, B2 20°C (0 8U(E ) MBS LRI |, BeHeds WS 3T
IR IEHIBAT . AL T PEM s RN, SRR . PFM E1F)n | SRR 2 9us 4 fE
BRI S S5, WR PEM SRR T HAER |, MG AR S sin. RE— MRS 4T PWM IR
&, RRWR & A TR .

9.4 B IhREME
9.4.1 JXFE 1 (PWM) &11
TPS6244x-Q1 HFifh TAER . AT iTigsms] PWM 2 |, 45 9.4.2 & PWM fil PFM 3.

24 MODE/SYNC 5| i & Am BT, TPS6244x-Q1 {EE4: FiEA A (CCM) UK 3E R H] 7 Rigt7 . FFoesiig
i COMP 5|15 GND 2 [a] ¥y s B 2% 5 S, 8% it in 2 MODE/SYNC 51 B AN £ 45 5 5 3o 10K A0 8
JEH1T MODE/SYNC B , TPS6244x-Q1 1B4§ it i 21% 5] BB o 25 FE 2 e 0 Tl i |) , A0 ) 75 BEAE 2844 mT
PLLAE TG

9.4.2 HEER 1T (PWM FI PFM)

24 MODE/SYNC 5| N R PRy, SR NG . HEIE RS S T4 0.8A 11 PFM R1{E |, &3t
e PWM B R igdT . 40GME B2 B 22 PFM BRIME LA RIS | 88 PGBk F e fikk . AR BT
FFIRATZRBE T3 R PR, AT LR e i R

9.4.3 100% L 55L&

£ PWM 3T I8 AT 1 IS Fe 4 a3 10 5 2 A D = Vour / Vine o5 22 EUBEE S LR 32300 i tH P R T80, SC et
(AR . 24iAF] 30ns (LAY ) R W TR | TPS6244x-Q1 £X7E#E5E 100% 5 a Bkid HoF e i . 78
100% 0N, iZas S EmMIr ks Sl RBEHHBEEKT Hix , m0IF s SR EIRE . 78 100%
PR, RMTF B P o 100% #5820 T 114 85 R B PR A2 e O 5 96 174 388 L L I P JBe 14 e TG L LR 7 38 P UG
FUE/ A

9.4.4 B IRAI TR

TPS6244x-Q1 W B L HANAE RS FAF . HIL B HFRE R |, Feeds Ao DB MR BT I k. M Hds BT R
BREIZEAFIS , Fedfeds 2R EHRIBAT . W R A RSSO I R (Iumn) o OSSR 5T, ARMIT SR
T, DU R R R . AR T S b A B R A AR R BRE LR, DT O A 2 R R, X AT RE
R AR O L PR AE 2 TR Y B A Bk e BT R AR R AE IR | SEFR AR BE I A IR . BhAS
FLR R a0 T s

Vi
Dpeak(op) = ILiven +— - tep

(4)

Hrp

o mn A2 VAR R E 1R R 1

o L B UEAE FIRAL A BRI

o VL R LIRS P i IR HE (Vin - Vour)-
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* tpp RWIERRIEIR , HA{H Y 50ns.

P B 1) T e I B AR, TR AR S N H R A v ELAE AN BRI RS 0 R o Bh A m IR SR VAR FE IR F TS T 1k
W

Vin —Vour -50ns

Doeak(op) = TLvm +

®)
9.4.5 YK IR FI KT B (R
Pk AL AT PR 1) AR OR 570 5 F T 3R L R 1 R #8412

%1 TPS6244x-Q1 Rl 2L 1024 ANIELLIF IR SHIAL T AR ARSI | A5 0F 20ks F U PR 151 A P e 1% 22 S 7Y
{6 1.3A (TPS62441-Q1) 1 1.45A (TPS62442-Q1). IR HIFERIE RN | Jrik AL PR AR R . G SR 2 4k 4k
FERRIREPIRE F21T , WAL 3072 MJFR G | #fF 2Bk ik bl e iR Rz AT 1024 IR 1.
9.4.6 F 1 H

TECHLDRE (4 H K52 AR 25 FH A A1 I it O o R IR A% TR B S Y BRI, 3 RERE 4 1 5% PN (6t P T 4455 45630 OV
I R R s 2 i D R Ik TPS6244x-Q1 , ST DI REA G . — BRI AT . AR sl R R BUE |
TR I RE A2 o TR T RE FRA7 35 B IR 25 P 75 A e/ R U P I O 2V e 7 ELIAL PR A1) B0 3% L IAT PR o) = 341
8], AN s .

9.4.7 #/53)

VA IS B0 30 LB A sl SO ) 4 i i o PR AR R, DT T et K PR I FRLIAD O £ 32 4 O i b LR B TR TR EE
A 7 1 7 PR PR B L P A AN AR R . 24 ENRT EN2 B2 iR HUT I | BRTE tpejay R AFIEFFOC. Hirth b
FE VA tRamp R AR R 2Tt
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10 N2 ANSE it

#E

LA SR 7> h B AE EAE T T oftes |, T AEORICHER A S 8tk . T B2 7 B AR D o & oo
EHTHNA. 20 M IEI IS R SR SLEL , AR RS .

10.1 MG R

10.1.1 X5 H H IEH 79 72

TPS6244x-Q1 [rif B R AT . AT g FH VOUT % GND 2 [8] ) B BH 43 R 28 %) 24 47 gmAs |, 3R18 0.6V & 5.5V
K R . FB 5] A B M5 22 600mV . i H H (B T AR 7 R 6 F AT B P R8s b AT it . T
RBERVFED 6 uA B HEEE , XEWE Ry MME AT 100k Q o U A RARA HEBEAE , DUELHE
=Y R TR S

R1=R2-(VOUT—IJ

VEs

(6)
10.1.2 S BETC ST
10.1.2.1 HLJERASE R

TPS6244x-Q1 L NFRFREA 0.47uH B HEERSS T, JFoRMRIE T N 2.25MHz.,  HEUBE K |, SEELR HLER S0
LR ARARG | (E ] i 2 X6 RCR A A i B 7 AR S R . /T 0.47 wH MBS S 808 R s S0 IR, AT EAIG
it HE U BT e R A S ) PWIM SR P2 AR B K f FUER R o 6T B i R AR AR FR R AR, L A
AH 87 b B B4

FEL B e B 32 0 R UM IR R s

FEL R SLI FL I

iy M S0 FEL R

PWM % PFM ## f
e

BEAh T ) LRSS 0 AT B A T S R AN LA ELR FERE (DCR). TR0 7 5 f oK i L UAL

] =7 A[L(max)
L(max) — * OUT(max) + 2

Vour (1 — VOUT]
i) 1

L min fsW (8)

(7)

AI L(max) =

Hr

I (max) A2 e K L JEE S FELIAL o
Al (max) 72 PGS SO FRIAT R WEEAEL ) IR R
* Lmin & TAE s A /N H G
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R 10-1. SRR

y 1 g — R~F B
Fm MU [H] e [A]() XA WHFXIE | 1 ep i mm BT
XEL3520-801ME |  0.80pH , £20% 20 TPS62441-Q1 2.25MHz 35x32x20 Coilcraft
XEL3520-561ME |  0.56pH , £20% 24 TPS62441-Q1 2.25MHz 35x32x20 Colloraft
XEL3515-561ME | 0.56uH , £20% 45 TPS62442-Q1 2.25MHz 35x32x15 Coiloraft
XFL3012-681ME |  0.68uH , £20% 2.1 TPS62441-Q1 2.25MHz 3.0%3.0% 1.2 Coilcraft
XPL2010-681ML | 0.68uH , £20% 15 TPS62441-Q1 2.25MHz 2% 1.9 %1 Coilcraft
DFE2OZ0TZFD- | o68uH , £20% WBHMEE | TPS62442-Q1 2.25MHz 25%x2x12 Murata
DFEZO20T2FD- | 0.47uH , £20% W2t | TPS62442-Q1 2.25MHz 25x2x12 Murata
DFE2OTOTZFD- | 0.68uH , £20% SRR | TPS62441-Q1 2.25MHz 2%16%12 Murata
DFEZOIOTZPD- | 0.47uH , £20% WEEKER | TPS62442-Q1 2.25MHz 2%16%12 Murata

(1) 20°C LTHI Igus 5% 20% FEEIT Isar fUBEGA .
Q) BB A

i A SE BRI AT 2R AR T B B K P TR P U T A5 P i ) /N FEURR AT L o T RN R4 20% I o BB
HLURR BT T 3RAS AR A S0 L ARAT Y, 0 2 08 T 28 i 2 B ) RS

10.1.2.2 A RIER
10.1.2.2.1 G BEE

KT REZHNH , 10uF faFRE S 2R . TN BESR MBS 4N B L |, PR SHEE L
o B AL ESR Z 2P & 2% (MLCC) DASZEL H g s |, FF 2 s B 7 VIN A1 GND 2 AR ] g
SENTIX S S| AL B .

10.1.2.2.2 Jr i L 75 38

TPS6244x-Q1 )4 Fu Vi FH LA R AR R0 R G P (ESR) FABM Y P Bl Hh ri 28 3 . 3K 2 i 25 2R (LIRS 1Y P P
U, MERAE M . O TR GRS R PR SRAS R A IR B ) AR AR L, TR XTR 5 X5R LA, fEA
BT A A e PO LA /0 ) ol TS B0 AT s F L A EH R P S5 o i 136 F AL COMP/FSET £ GND
{1 FELPHL 98 B S a A M, AT DR i A P A /N I = AP RO SR HEAT AN . AEAR(TAME R E
K HA N 200uF .
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13 TEXAS

INSTRUMENTS
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10.2 BRI H

Vin

TPS6244x-Q1

2.75V -6V

Cint, Cine

2x4.7 uF |

MODE/SYNC

COMP/FSET

Swi

FB1

sw2 [— Y Y'Y

Vourt

Couri

T 2 x10uF

FB2

PG1

PG2

10.2.1 il ZER

AR R 1R BOSAT R AF I T8 F TR

Copyright © 2019, Texas Instruments Incorporated

El 10-1. B2 5 R E

10.2.2 F48if L2
Ri= Rz-(VOUT —1]
Vrs 9)
Veg = 0.6V I :
F10-2. HEMBHAEE
PRAREN LR Vour Riv R3 Rz Ry Crr1~ Crr2 T O H B

0.8V 16.9kQ 51k Q 10pF 0.7988V
1.0V 20k Q 30k Q 10pF 1.0V
1.1V 39.2kQ 47k Q 10pF 1.101V
1.2V 68k Q 68k Q 10pF 1.2V
1.5V 76.8k Q 51k Q 10pF 1.5V
1.8V 80.6k Q 40.2k Q 10pF 1.803V
2.5V 47.5k Q 15k Q 10pF 2.5V
3.3V 88.7k Q 19.6k Q 10pF 3.315V
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10.2.3 p//H #1246
BRS04 B RTE S8R PWM BRI (AR FRFF 64 2.25MHz F 4411, BOM kil % 8-1.

100 100
95 =
L = N
2 o — 95 —_—
85 L/ [ ~ —
. 80 [/ 90 #
g S
7 o 5wl
57 s =]
g 65 g
i 60 /I /! | 80 I
55 i ’
50 / / _— V|N =40V 75 ’ —_— V|N =40V
a5 |7 — Vin=5.0V — Vn=5.0V
o [/ Vin=6.0V o Vin=6.0V
100 im 10m 100m 1 1 2 3
Load (A) Load (A)
VOUT =33V PFM Ta= 25°C VOUT =33V PWM Ta= 25°C
Kl 10-2. R 5HH B AKX R B 10-3. HE G BRZ MMXER
100 95
95 f
90 — e e et e L e 90 — —
85 H ’:" N / v \
= 80 r/ // = 85
> 75 / = I //
: / =[]
wogo|—1/ oo i
/ — V=275V [/ — V=275V
55—/ — V=33V l — V=33V
50 / / V|N =40V 70 V|N =40V
a5 17 — V=50V — V=50V
SULT] — VN=6.0V — V=60V
40 ELLZ 65
100 im 10m 100m 1 1 2 3
Load (A) Load (A)
Voutr =18V PFM Ta=25°C Vour=18V PWM Ta=25°C
B 10-4. K S B 2 RIS ] 10-5. 2K 5t B 2 IR R
100 90
95 \\
90 85
. e I ==
< 8 S AT _ 80 //
> 75 '/ = //
§ 70 7 ? 75 //
Zg 65 / Z% I/
T g va T 7 [
/ — V=275V — V=275V
55 17 — V=33V — V=33V
50 / Vin=4.0V 65 Vin=4.0V
45 i — V=50V — Vn=5.0V
20 I/ 1/ — VN=6.0V 60 — V|N=6.0V
100 im 10m 100m 1 1 2 3
Load (A) Load (A)
Voutr =12V PFM Ta=25°C Vour=1.2V PWM Ta=25°C
B 10-6. A 5l B2 MR R 10-7. BE S B2 XK
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90 il 90
o e —
85 - e N\ o5 §
1 ~ §
7 // a0 //
2 70 L/ 53 [/
> >
§ 65 1+t 74—7————77——7————7 T § 75 / /
s /] © //
i 60 / i I
7 70
55 / — V=275V [ — V=275V
50 — V=33V — Vn=33V
/1] Vin=4.0V 65 ViN=4.0V
45 / — V=50V — Vn=50V
/ }/ — V=60V — Vn=6.0V
40 60
100u im 10m 100m 1 1 2 3
Load (A) Load (A)
Vour=1.0V PFM Ta=25°C Vour=1.0V PWM Ta =25°C
Bl 10-8. AR HirH B Z KRR 10-9. BB G R Z AKX FR
90 85
7 e
85 m= S 80 %
80 o R
7 WA s
_ 44 W S
& 70 / \\ g0
) /7 &
5 65 / c 65
- (]
£ 60 / 2
w i 60
55
55
50 — Vn=275V — V=275V
45 i V|N =33V 50 — V|N =3.3V
/ ‘} Vin=4.0V Vin=4.0V
40 45
100u im 10m 100m 1 3
Load (A) Load (A)
Vour =06V PFM Ta=25°C Vour =06 V PWM Ta=25°C
B 10-10. F S5 HBRZ <R B 10-11. R SHH BB FIR AR
3.36 3.36
3.35 3.35
3.34 S 5 N\ 3.34
S 333 s ‘ S 333 —
> AV >
8 332 \ 8 332
g g
= 331 = 331
g g
s 33 3 33
3.29 3.29
— V=40V — V=40V
3.28 — Vn=50V 3.28 — Vn=50V
ViN=6.0V ViN=6.0V
3.27 3.27
100 im 10m 100m 1 100u im 10m 100m 1
Ouput Current (A) Quput Current (A)
Vour=3.3V PFM Ta=25°C Vour =3.3V PWM Ta=25°C
Bl 10-12. ¥y R S5 BRIR AR R FE 10-13. ¥y B R S5 H A R R
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1.84 1.84 M7
1.836 1836 — yy=2.75V
1.832 - 1.832| — ViN=3.3V
1.828 == 1828 ¥IZ i ‘51'8 ¥
= 1.824 D 2 1824 — V=60V
S 182 A\ S 182
S 1816 77,,,,,,,77,,,,,,,77,,,,,,,7,‘\,,,,,,,77 S 1816
5 1812 5 1812
5 2 5
3 88l v -275V L= g 1808y . =\
1.804| — vy =33V \ N\ 1.804 A
1.8 xm = g-g x 1.8 \
T VIN=9.
| ey oo
7 7
100u im 10m 100m 1 100u 1m 10m 100m 1
Ouput Current (A) Ouput Current (A)
Vour = 1.8V PFM Ta=25°C Vour = 1.8V PWM Ta =25°C
Bl 10-14. i B St BRIR AR R 10-15. $ i B R St ORISR &
1.2275 1.21
1.225 1.2075
222
! ] 22 N 1.205
< 12175 ! e = 1.2025 -
S 1215 MY S 12 T =N
2 12125 N g 1.1975
s 12 A g
< 1.2075 LVAY 5 11% \
£ 1205 \ £ 1.1925
O 42025 — Vn=275V \ I O 19| Vn=275V
12| — VYn=33V |\ AN — V=33V
11975 Vin=4.0V ! 1.1875 Vin=4.0V
) — V=50V N 1.185 — Vn=5.0V
1195 — viy=6.0V \ : — Vn=6.0V
1.1925 - 1.1825
100u im 10m 100m 1 100u 1m 10m 100m 1
Ouput Current (A) Ouput Current (A)
Vour=1.2V PFM Ta =25°C Vour =12V PWM Ta =25°C
Bl 10-16. it IR S H RR AR 10-17. S R Si B HRRI X R
1.03 1.0075
1.0275 \ 1.005
1028 e — — 1.0025
1.0225 ‘\ NG 1
. 1.02 X \\ N 0.9975 T
S 1.0175 S \ > 099%
S
% 1.015 N % o.gogsg
£ 1.0125 AW 8 .
S N S 0.9875
> 101 o > 098
3 1.0075 in g 098
a1 \WIAY £ 0.9825
S 1.005 A+ =
O Loozs|— Vn=275V A\ O 098] — yy=275V
: — V=33V ) 09775 — vy =33V
1 Vin=4.0V 0.975 Vin=4.0V
09975 — v =50V W\ 0.9725| — Vjy=5.0V
0.995| — V|y=6.0V Wi 0.97| — Vin=6.0V
0.9925 R E— 0.9675
100u im 10m 100m 1 100u 1m 10m 100m 1
Ouput Current (A) Ouput Current (A)
Vour=1.0V PFM Ta =25°C Vour=1.0V PWM Ta=25°C
Bl 10-18. %t Ik S H IR IR R 10-19. i H R S TR X &R
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0.634 n 0.606
0.63 &S 0.605
0.626 \ 0.604
N 0.603
S 0622 AN S 0602
§> 0.618 ::‘ éy 0.601 ]
S 0.614 e e PN S 08 T ~st= T
3 o061 \ 3 0599 RN
= \! =
S 0.606 ; 3 05%
\ 0.597
0.602 Yn-275V \ 0.596 [ — V=275V \1
— VIN=9. S — ViN=9.
0598 Vin=4.0V SN 0.9 Vin=40V
0.594 S — 0.594
100p 1m 10m 100m 1 100p 1m 10m 100m 1
Ouput Current (A) Ouput Current (A)
Vour=0.6V PFM Ta=25°C Vour=0.6V PWM Ta=25°C
&l 10-20. Fi i B R S H BRI R R 10-21. Hayih B %t B ) R R
Vour =3.3V PFM Ta =25°C Vour=3.3V PWM Ta=25°C
VN = 5.0V lout = 0.2A % 1.8A % 0.2A VN =5.0V lout = 0.2A % 1.8A = 0.2A
B 10-22. GEkBRaS 1 B Bl 10-23. f R BrAs N
Vour = 1.8V PFM Ta =25°C Vour =18V PWM Ta =25°C
VN = 5.0V lout = 0.2A % 1.8A % 0.2A ViN = 5.0V louT = 0.2A % 1.8A = 0.2A
B 10-24. fu PR Bl 10-25. SR BRI M

20 L
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& 10-28. fERIBHAI

Vour=1.2V PFM Ta=25°C Vour=12V PWM Ta=25°C

Vjy = 5.0V lout = 0.2A % 1.8A % 0.2A Vi = 5.0V lour = 0.2A % 1.8A % 0.2A
& 10-26. $7 BBk I 5 B 10-27. G SRS E B

Vour=1.0V PFM Ta=25°C Vour=1.0V PWM Ta=25°C

VN = 5.0V lout = 0.2A & 1.8A £ 0.2A VN = 5.0V lout = 0.2A % 1.8A £ 0.2A

B 10-29. G S A E B
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Vour = 0.6 V PFM Ta=25°C
VIN =3.3V IOUT =0.2A E 1.8A f 0.2A

B 10-30. faZBEAS B

PWM Ta=25°C
lour = 0.2A % 1.8A % 0.2A

El 10-31. f R BEAm L

Vour =3.3V PFM Ta=25°C
lout = 0.3A Vin = 4.5V & 55V % 4.5V

B 10-32. LR BRI R

PWM Ta=25°C
Viy =45V % 5.5V & 4.5V

Bl 10-33. LR BRBRA B
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& 10-36. £& BRI R

Vour=1.8V PFM Ta=25°C Vour=1.8V PWM Ta=25°C

lout = 0.3A Vin = 4.5V & 55V & 4.5V lout = 3A ViN=4.5V % 5.5V % 4.5V
&l 10-34. X ERIRASIH RL Bl 10-35. LXERHRAS L

Vour=1.2V PFM Ta=25°C Vour=1.2V PWM Ta=25°C

louT = 0.3A Vin= 4.5V & 5.5V £ 45V lout = 3A Vin=4.5V £ 5.5V £ 4.5V

Bl 10-37. £RBRBRAI B
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Vour=1.0V PFM Ta=25°C Vour=1.0V PWM Ta=25°C

louT = 0.3A Vin = 4.5V & 55V % 45V lout = 3A Vin=4.5V £ 5.5V £ 4.5V
& 10-38. LRIk N &l 10-39. LR BEAS ML

Vour=0.6V PFM Ta=25°C Vour=0.6V PWM Ta=25°C

lout = 0.3A Vin = 4.5V & 55V & 4.5V lout = 3A ViN=4.5V £ 55V £ 4.5V

& 10-40. £REIBRA N

A 10-41. L2
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FE 10-44. % B RSk

Vour =3.3V PFM Ta=25°C Vour =3.3V PWM Ta=25°C
louT = 0.3A VN = 5.0V BW = 20MHz lout = 3A VN = 5.0V BW = 20MHz
B 10-42. ¥y BRSO F 10-43. %y B ESUBE
Tek Stop I I

( )[Zunns ]ﬁ’n‘)&csﬁms][ <10 H-;- >0 v]

Vour = 1.8V PWM Ta=25°C
lout = 3A Viy = 5.0V BW = 20MHz Vour=1.2V Ta =25°C
IOUT = 04A VIN = 33V

& 10-45. PFM X F HFF 52577
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Vour=3.3V PWM Ta=25°C
IOUT =3A VIN =5.0V

E 10-46. B3I

Voutie = 1.8V

PWM Ta=25°C
IOUTZ =2A VIN =5.0V

10-47. B3 7

VOUT']/Z =1.2V PWM TA =25°C
IOUT’I =1A IOUTZ =3A VIN =5.0vV

Bl 10-48. B P

PWM Ta=25°C
VlN =5.0V

E 10-49. B
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Vour= 0.6V PWM Ta=25°C
IOUT1 =3A VIN =5.0V

B 10-50. FEhEFF

11 B IFAHRE W

TPS6244x-Q1 #4F R 50 i N IR A FPR B R . T IRYE TPS6244x-Q1 HIHLJE LT « it F R AR 4 H Ja R
SE a1\ L IR (1) % R PR A E 1

12 47 )/

12.1 iR $awE

IERREAG RS TP RIS AT B R B, JUHGRAE R R R T . Bl , TPS6244x-Q1 (1) PCB Aii 5
R E R, SRS TIPSR ERIVERE . MERER A R SR UL R A

AR (GIHLHM7E )

FesE MRS FEA 2

EMI %5 55 48

Mg P R AU

AKX TPS6244x-Q1 WAL R , W Z K 12-1 , %A1 )7 % v i AN E L T LT A A MNAE VIN 1
GND 5IJizIa) ( RATResein el ) &
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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 ©)
@ ©)
TPS62441QWRQRRQ1 Active Production  VQFN-HR (RQR) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 441QW
TPS62441QWRQRRQ1.A Active Production  VQFN-HR (RQR) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 441QW
TPS62442QWRQRRQ1 Active Production  VQFN-HR (RQR) |14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 442QW
TPS62442QWRQRRQL.A Active Production  VQFN-HR (RQR) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 442QW

@ 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.

OTHER QUALIFIED VERSIONS OF TPS62441-Q1, TPS62442-Q1 :
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o Catalog : TPS62441, TPS62442

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS62441QWRQRRQ1 | VQFN- ROR 14 3000 180.0 8.4 2.6 3.0 1.2 4.0 8.0 Q1
HR
TPS62442QWRQRRQ1 | VQFN- ROR 14 3000 180.0 8.4 2.6 3.0 1.2 4.0 8.0 Q1

HR
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 9-Aug-2022
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS62441QWRQRRQ1 VQFN-HR RQR 14 3000 210.0 185.0 35.0
TPS62442QWRQRRQ1 VQFN-HR RQR 14 3000 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
ROR 14 VQFN-HR - 1 mm max height

2.3 x 2.7,0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4229224/A

INSTRUMENTS
www.ti.com



PACKAGE OUTLINE

g |

RORO014A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
52—
PIN 1 INDEX AREA _/ -
2.6 0.1 MIN
i
(0.13) -] [:
SECTION A-A
TYPICAL
1.0
08
i Y o N o O e O
SEATING PLANE
0.05
0.00
| [15] 1
0.525 - — |
5% 0.325 | (0.8 MIN) ‘ _ 5% 0.875 (0.2) TYP
A | J‘ ;[ Zoers - :
@ \ r 4X (0.2 MIN)
10X[0.5] |
3 |
|

i

0

PKG

=
PG

E14x03

i
(0.16) ¥

0.2

0.1M|C|A[B
¢ 0.05(M|C

|

|

|

|

| 11

o | 1.125
Q 0.925
o

4225624/B 02/2020

NOTES:

1.

2.

All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT

RORO0O014A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

i i (1.225)
| |
(R0.05) TYP ‘ 14 ‘
I | 2X (0.975)
‘ PKG
(2.425) (2.125)

- 14X (0.25)
B I R 1 NN RN
| |
774 i 7
6X (0.675) — ‘ P 5X (0.625)
10X (0.5) 4=——1 |
!
o
X
o
LAND PATTERN EXAMPLE
SCALE: 20X
0.05 MAX
0.05 MIN SOLDER MASK
ALL AROUND ﬂ [« ALL AROUND ﬂj: OPENING
(

r% EXPOSED METAL

METAL
8‘/ |
\
\
EXPOSED METAL _ 7 \ SOLDER MASK \vJN METAL

OPENING

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
4225624/B 02/2020

NOTES: (continued)

3. 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

RORO0O014A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

i (2.075) i
i ‘ (1.225)
! (0.7375) T;A !
! 14 | \11 |
(R0.05) TYP | |
I N - ;7 ) \ 2X (0.975)
) c——
Lo
PKG

|
|
(2.425) (2.125) -—- ++——t-J-——¢
|
|

L 14X (0.25)
L R .
6X (0.675) — ‘ ‘ 5X (0.625)

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

PKG ¢—-—-—1

SCALE: 18X
4225624/B 02/2020
NOTES: (continued)
5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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