oNnsemi

2.5 MHz . E & FE$
TINYBOOST®ia £ 28

FAN48610

TiBA

FAN486102 — KK IIFE B A R AT 48, LT val A
o 4 PR A B L b R v 0 e A S R R A A P R T T L
B T /N R G s R, 2344t RE PR FF BN HY F sk v vt
1.0 A% LR T . N E TR ERE . R DRI
TIISEERE, HFAN4S6105K M Fjth (it F B FH A B AR 27 3
FAN48610A] 2 4t9 ™M . 0.4 mm 7] 25 1 5 5 2008 Fr R~ 325
(WLCSP).

HeE
o MINHIETLE: 25V E 48V

o Mt HEYER: 3.0VAESOV

® lour=21A (Vour=50V,VIN=25YV)

® lour=215A (Vour=50V,VIN=3.0V)

o HEAIA 94%

o R [EEIAS

o R ILIE W 1) 80E 30

o JIR LRy

e 9JEER. 1.215 mm x 1.215 mm. 0.4 mm [A] 1)

WLCSP

o = ANHNERICLE: 2016 0.47 uH HUE. 0603 4h3% KN
PN R

o N A HUBR AR T E R < 11 mm?

RiF

o D R EHHCREEH USB OTG HLJE

© EFOH H A B HL

o FWHEFHL. PR, HIE&. T FRRT

Battery
| SYSTEM
= LOAD
0.47 uH _l
B 1 AR
© Semiconductor Components Industries, LLC, 2013 1

April, 2024 - Rev. 4

DATA SHEET
www.onsemi.com

<

WLCSP9
CASE 567QW

MARKING DIAGRAM

XX&K
&.8282
(o]

XX =KA/KF /KN
&K = Lot Code
&. = Alphabetical Year Code
&2 = Numeric Date Code
&Z = Assembly Plant Code

PIN ASSIGNMENT

VOUT VIN
SW EN
PGND AGND
(Top View)

ORDERING INFORMATION

See detailed ordering and shipping information on page 2 of
this data sheet.


http://www.onsemi.com/

FAN48610

R 1. ITWER

RS Vour THERE ESp T AR
FAN48610UC50X 5.0V -40°C % 85°C WLCSP, 0.4 mm [ EH KF
FAN48610BUC50X (Note 1)

FAN48610BUC45X (Note 1) 45V KA
FAN48610BUC33X (Note 1) 3.3V KN

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
1. AFEHHEZEE.

HER

Q2B Q2A

I: VOUT >
Q2 I
— Cour I

Synchronous

Rectifier
Control

))ﬂ[]_ Modulator

Logic & Control 1 AGND

2.1C HHRE
;| 2. EETTH
JLiE BiAA I SH HTUE L-ZinA
L1 0.47 uH, 30%, 2016 Toko: DFE201612C DFR201612C L 0.47 uH
Cyntec: PIFE20161B
DCR (%71 R) 40 mQ
CiNn 10 uF, 10%, 6.3 V, X5R, 0603 Murata: GRM188R60J106K C 10 uF
TDK: C1608X5R0J106K
Cout 22 uF, 20%, 6.3 V, X5R, 0603 | TDK: C1608X5R0J226M C 22 uF




FAN48610

SIHECE
VOUT VIN
Sw EN
PGND AGND
@ @|@® @ @ ©
3. IEA 4. EUE
& 3. 5IHE S
Bl ) R BEEA
A1, A2 VOUT HHE R . SR T B EEETICouT -
A3 VIN BONFLIE o 3 B B N B RRTRM AR 3K 5 B A s LU
B1,B2 SW FFRTT . EEERR.
B3 EN fERE . LB AR, EREZE R .
Ct1,C2 PGND FLRHD o SXRICHILIRIR ] . CoyrH 28R F FT AE A FR i B 1R [m] 31X 2 5 [
C3 AGND Bt . XRATICHESHEMS% . XTSI , WE T FrE R K P—E S fEEEIPGND .
K 4. BN RRBEE
wE H 5/ME RRE BpT
Vin VIN 51 _E /R -0.3 6.0 v
Voutr | VOUT I/ = -0.3 6.0 \%
Sw SW T34, DC -0.3 6.0 \Y
B - 10 ns , 3 MHz -1.0 8.0
Vee HE 5 rs -0.3 6.0 Y
(Note 2)
ESD BRI T S) NAAFEALH 2 JESD22-A114 2 KV
FEHLEY HRTY JESD22-C101 1
Ty iR -40 +150 °C
Tsta | FHERE -65 +150 °C
T SIERERE 10 7 +260 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

(ZEEX)

g%;&&ﬁﬁ%kgﬁ%ﬁ%*ﬂﬂﬂﬁﬁﬁ . ARt RES IR . RS X IR E | B RIESR IR | FIRES SEER RSN | R0
Al IETE

2. JEH6.0 VEV|N + 0.3 VA E/IME .




FAN48610

;) 5. EE TIERM

i 24 R/ME BRE B
VN EER/NER 25 4.8 \%

louT SS PN TR 1000 mA
Ta TR —40 +85 °C
T, iR -40 +125 °C

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.

(ZEREX)

BTG TIEERE R T I ERN | NREREIER BT . KN B R TAETEREFAR T AL U LA R T3 AT | FIRES N 28 1H A0

CIETE

& 6. FMERE
i) SH HTUME L-EinA
(SATN HERIETA 50 °C/W

4B AL 5 B S PR R B A7 0% - VAR PR i 7L 252p M0 2R IFS | 7 4 JESDS 1-JEDECHEE . AL BIE | BT
48 TSR T AR OL5IRT y v -

R 7. BT
(B MG E AL B A TAES A Vour =3.0VEB.OV , V|y=25VE45V , Ty = -40°CES5°C. MAEEE V=36V B
Ta = 25°CHITEMLE | BRIEAE M . )

| w5 | % N | #vE | s | Bk | %6
HLIR
lq VNEFAS FL I ViIN=3.6V,lour=0A,EN =V 85 125 uA
FWr:EN=0,VN=8.6V 3 10
VuvLo RIEWE ViN EF+ 2.2 2.3 \%
VuvLo Hys | KIEBUEIHIATE 150 py
B
Vi B FAHIGHH % 1.05 \Y
ViL & FILOWHL & 0.4 \%
Ipp LGN ENGIH | 25 100 nA
RLow Low-State 5 il FF7H i ENGIH | BBk P 200 300 400 kQ
it
VReG it HL £ REEDC (Note 3) PIVout s | -2 4 %
2.5V < V)y < Voyr -150 mV
Ik out | VINZEVOUTIRH T Vour=0,EN=0,V|y=42V 1 uA
Ik VOUTZVINJZ [ JRHL T Vour=5.0V,EN=0,V|N=25V 35 uA
VTRsP i H FEL A EE R S (Note 4) PAVouT HEEHE | 50-500 mA i # % -5 5 %
s
faw IR ViN=38.6V,Vour=5.0V, fi=1000mA | 2.0 2.5 3.0 MHz
tss S BHENR L F E 3% (Note 4) 50 Qfi# , Vour=5.0V 600 uA
tRsT W5 E E T % (Note 4) 20 ms




& 7. BSHHE (continued)

(BB A I A TAES 1, Vour = 3.0 VES.OV , VN =25VE45V , Tp = 40°CES5°C.

Ta = 25°CHITEILA HY | BRIEFH M . )

FAN48610

{HER Vi = 3.6 V

| w5 | 24 THEAH EXAES LS
Rpsonn | NVEETHEH %Rps(on) ViN=3.6V,Vour=5.0V 80 130 mQ
Rosoonp | PIHERPEFZRpsoN) ViIN=3.6V,Vour=5.0V 65 115 mQ

v Lim THES FRRFRRE Vour=5.0V 3.00 | 3.85 A

lv Lm ss | FHEBUSIE IR VIN < VoUT < VOUT_TARGET, SSHE 1.7 A
VMIN_1.0a | BN, 1351000 mAfiEi(Note 4) | VouT=5.0V 25 \Y
VMIN 154 | BN, 1351500 mAfiEi(Note 4) | Vour=5.0V 3.0 \Y
Tis0T IR R (OTP) 150 °C
T150H OTP#JE 20 °C

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.

(BFEFX)

CRIET A9 S0 MO M A ROV I B RGBT . T 5 Rl
IERESEA—EL.
3. DC Il oapAOZET A, Vour Nt HL SR A S E . CouthIBRHEA >3 uF.
4. HBITFIFFEARIE ; REFHER .




Efficiency

Efficiency

Output Regulation (%)

96%

92%

88%

84%

80%

76%

96%

84%

80%

E]

FAN48610

R

(M Viy=8.6 V. VouTr =5.0V. Tp =25°C , BLEEFNIEFKIER | BrIEFEME. )

AN

—26VIN

i

—3.0VIN
— 3.6 VIN
— 42VIN

1 10

100 1000

Load Current (mA)

B 5. 3R 5 R PRI B R R R

— =\

N

—=25VIN
—=27VIN
~——3.0VIN

100 1000

Load Current (mA)

7. MRS HNEARRTMARENRER , V

ouT=3.3V

A

—
—26VIN
—3.0VIN
—3.6VIN
— 42VIN
0 250 500 750 1000

Load Current (mA)

9. i H T 5 SR ER AN\ B R A 36
R(EMIL 3.6 Vi - 500 mAFE)

96%

92%

88%

Efficiency

84%

80%

76%

98%

90%

Efficiency

82%

Output Regulation (%)
o

/_\\’ﬁ
N
/
/. LI
— +25C
— +85C
1 10 100 1000

Load Current (mA)

6. B0 R 5 B AR B K R

— 40C
- +25C
— +85C

100

Load Current (mA)

1000

8. MRS B RAMBREHIRR
Vin=3.0V,VouTr=3.3V

7l

— -40C
— +25C
— +85C

o

250

500

Load Current (mA)

750 1000

10. % H T 5 fER AR ER R R
(EEMAL593.6 Viy - 500 mA fiE; . Ta = 25°C)




Input Current (ZA)

Switching Frequency (KHz)

120

100

80

60

40

20

3,000

2,500

2,000

1,500

1,000

500 -

FAN48610

R

(BEMViN=86V. Vour=5.0V. Ta=25°C , FLERFIAHKIERT |, BRIEBEME . )

~
\
\ —_— |
~ — | —

= -40C Auto
= +25C Auto
~— +85C Auto

2.0 25 3.0 35 4.0 4.5

Input Voltage (V)

B 11, S L SRR R AR R R R

—26VIN
—3.0VIN

— 3.6 VIN
—4.2VIN

250 500

Load Current (mA)

750

1000

B 13. B S 5 MR R AR AR R KR

T A
M 400ps 12.5M3%s
@ Bw A Chd L 30V

ohd 1

15. ;T E AR

e ] e g
0.0nsht
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E
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/
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B 12. B SO 5 BRI AR R KR

el g T i | FETETL |
W MI00psSO0MSE  200nsit
QB ACRZ s 1BV

& 14. [B3h , 50 Q f#;

TN TR

oh3 104 Q Bw Cha  1.0v

i

| ol b L
M 200 250MSs  4.0nsht
100V @ Bw A Ch3 % 296mY

oh3  20.0mY Q Sw

& 16. 1 EHBES , 100-500 mA , 100 ns A1

1000



FAN48610

LBk
(BEMViN=86V. Vour=5.0V. Ta=25°C , FLERFIAHKIERT |, BRIEBEME . )

M 200ps 250MSE  4.0nsht
Cha  S0.0mY Q Bw Cha  200m¥ 0 Bw A Ch3 ~ 75.0mY

E 17. 1 EB%S , 500-1000 mA , 100 ns i

= 220
<
=
c
@
£
3 1.
3 180
-
3
s 2
=~ 2
3
O 140
E
3
E
3
S 100
o= s — 3.3V et
' 0.60

MI0Dgs ZSOMEE ADreke
- A £ 35ay

19. & BBES | 3.3-3.9V)y , 10 us
¥, 500 mA fi#;

Ch3  500mY Q Bw Chd  200m¥ O Bw A Ch

18. R B8/ S BIRS |

I I
M 400ps 62 5SS 18 Onshot
- 388

3.3-3.9V|y , 10 usil
¥, 500-1000 mA % , 100 ns 14T

——

//

/

— +25C

— +85C

25 3.0

3.5

Input Voltage (V)

20. ARG AEHARSWARERXR

4.0

4.5




FAN48610

R B A

FAN48610/& [Fl 20 T+ e 5, 1 7RI 22 F il A =
(CCM)H 2L2.5 MHzIiAIEAT, FEAH B 28 S
AMRVINEE TR . BVINETH R AR H 28 I 1€ s EA
b, ZER AR T IE AR S E B

£ 8. TEER
Mode Vi A FHES R A
LIN | &t:Esh ViN > Vout

SS | FHEEUED

VIN < VOUT < VOUT(TARGET)

BST | FHE#IEMHER

VouT= VOUT(TARGET)

PT SaE VIN > VOUT(TARGET)

xR 9. AEBHIF

F R T

FAN48610 1 FH H it 15 2 1 1] #8 7E CCM AT DCM #: 1E
2 8] SEELH o s 25 0 AN TS e e . AECCMIEE AT 3
[H], ZR{FRFFZ2.5 MHZIGTT A% . R M 30817
(DCM)H, ¥ H SR BEARATZ DUARFF R 30K o

XWrFIEsh

MENNACHEFR, BT w & % OC I AR s 38
b TR AR . FE R, HIR B VE MVINE &=
VOUT, tHEY [ MVOUTIEEVIN, BHRRF 1%
BB EMK T 500 mA, HE BRI PATE .
TRV ST

B BEA B H SRR R (us)

LIN1 Vin > Vuvio, EN = 1 Vout > ViN - 300 mV SS

RS LIN2 512
LIN2 LINT SR H Vout > ViN - 300 mV SS

fizlin) A 1024
SS LINT 57 LIN2 iE H VouT = VOUT(TARGET) BST

juRcEling HE 64
LINE, PR, ot N G NN A,

MENNE S HVIN > Vuviol s Fok 8 e 2l A
F 2K B VIN (Q2) 19 4 38 ] & HL VR A Vour £ VN
300 mVIA . PRIV LINTR & 2.

WERVourfELINTEL 2L [H] % 2 VIN-300 mV, K5
FISSHE . N, 512 us/SLINUEERS, F1E ALIN2
B

FELIN2#E A A, MRS K 2)1.6 A, W VoyurfE
1024 usJ& A BEIE #IViN-300 mV, K5 5 A B FEIR O,
It H 280254520 ms22i H sh B HT E 5.

a3 (SS) =

R 5E LINAE R (VouT = VN300 mV) )5, F2JE2%
FFUE AL FH B ) AR FR B SF-509% A T R Bk o L IR 5%
FESSHL I, R VourESSHHAL 7 41 i ik
FaE BB 0] R 64 us, & E A M. a0 R H K
Cour, Z7 WL B 3k 12 DL G o 22 7 FE S A\ H
Wit

FHE (BST) =
XA RIS AR A IE R TARRLK.

5358 (PT)

FEIEHBAEF, WRVNET HisVour, 4 H 3l
M A A oy S, e, &F5
418 58Q2 A FE I VN = Vour I AR AR BH 5T 9 42 .
?':EVIN > VOUTEEﬁi?E"JS MS**EE%%E&‘? E/‘J/%

Q21N HIS us I I IR Z . 4 Vourid 2 H AR
VourH R, il S EGR . £E H 3 S
th, SRR R R PR AR AR ER ORI, BRER A VINE
VourHIEF; MR L FHIE300 mV, H 5 A s

R
FREARAE L N AT 264 R b N MUtk 25
® Vour RAESZHLM LIN BX1HE N SS
W QT 75 LR
® Vour RAESZILM SS #:0iE N BST
P AT TR R
o JHEPRFAE BST A A fil & 2 ms.
® Vin - Vour > 300
mV; PR 5 Th 58 s 3T )
Ja KA.

® Vin < Vuvro.

— B fih & ks, AT AR IR TR, HViNFIVouT
Z I BTS2 . SSR20 ms)a, XA EHE
3o

TR
2 R 150°CH, AT ERE S, HICE W
HZ120°CH = EH a3l .



FAN48610

INREELENS

HHHEZ (Cour)
2w B PR R OIS, /N IR v {1 R PR B A R
L% (Cgrr (Note 6)) =/, 41 N B :

25

AN
N

SN
N\

Capacitance (JF)

DC Bias Voltage (V)

& 21.22 uF . 0603. X5R . 6.3 Vi EH /)
Cerr (TDK C1608X5R0J226M)

FAN48610# frfa 21217, Crrr (CerroviN)) i /ME
TER10F 7 H .

5. Cgfr varies by manufacturer, capacitor material, and case size.

& 10. TBEBITHTHN Cerr B/ME

THESM
CEFF(MIN)
Vourt (V) Vin (V) ILoap (MA) (uF)
5.0 25% 45 0 % 1000 3.0
6. CeppflfHliER . AR RSN K/NTF
2R ikl

HEFF B bR AR FBLRAE N0.47 uH. FAN48610% HI 43 JEE
BRI, DR I A P K IR E I B 2% AR ik 313.8 ARF4E
— /BRI [R) o P R 5 T 5 0 R R LR SO AE e T
AR L PR AR ] R R IR AU A

JEBh
By N BRI Zh BERAE BB BN IF R, 2R BR 1w T
HNCout AL AL T Voursk i b AT AAN F A BEAT 78

FELAK R o 2 SR HH R REAE L T 90 38 23 v I 14
B 1) Py i B AR o, s A AR W, AT 3 B8R B R
Mo SAXEB RS HT, FEERFZ20 ms. WIS
il AR, B IR REA R B, TR R
FETE BRI G0 T SEIL T o G R v R R A e H
BAEPRSIIRIAAAAE, A RETCILIE BIbRiE, JF
Hakg s\ BRR 3, A MRtk A& I H S 3808 s L
HLZF

i P R
i WL R S0 5 Cour Ut o fEtonWIIE], TR T
KIS, Coyrtefha B,

VRIPPLEP-P) = (eq. 1)

OoN
Cour
F
Vin
ton =tsw D=ty (1 —— (eq. 2)
Vour
PRl 0«
Vin |\ lloap
Veippee-p) = tsw (1 v ) C (eq. 3)
ouT out
1
tsw = — (eq. 4)
sw

MViNNEDME Hlpoap Nl KER, K4 &K
VRIPPLE. NI UF IS MERE, RIS INE 25 H

WEMR

T THI O HEER AT SR 15 AN (R € 5 L 4 P T A

NEMEVOUTIARIE, Courh R AT BE JRUAE ST
PGNDAIVOUTHIAL B, 1 FFiR.

SR IEIA, EIE TSWZ Ak, BORRR R
1 T AR ST T R A T AR o T S e b e Al 7 1% 3R
FrE v FHIPCBER I, JFRIHECGASLIEE S N ZEH:
ok,

22, EMR

10
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Fr = m R (ZHBET FUlLMEERELR. )

D E X Y

1.215 £0.030 mm 1.215 £0.030 mm 0.2075 mm 0.2075 mm

TINYBOOST is a registered trademark of Semiconductor Components Industries, LLC (SCILLC) or its subsidiaries in the United States
and/or other countries.
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MECHANICAL CASE OUTLINE On Semﬁ
PACKAGE DIMENSIONS .

WLCSP9 1.215x1.215x0.581

CASE 567QW
ISSUE B
DATE 24 FEB 2023
c A NOTES:
B 1. DIMENSIONING AND TOLERANCING PER
PIN Al ASME Y14.5M, 2009,
REFERENCE g
j 2. CONTROLLING DIMENSION: MILLIMETERS
5 3. COPLANARITY APPLIES TO THE SPHERICAL
CROWNS OF THE SOLDER BALLS.
4. DATUM C, THE SEATING PLANE, IS DEFINED BY
THE SPHERICAL CROWNS OF THE SOLDER BALLS.
TOP VIEW S. DIMENSION b IS MEASURED AT THE MAXIMUM
Ne) SOLDER BALL DIAMETER PARALLEL TO DATUM C.
AR
BACKSIDE CIZIAT\ f MILLIMETERS
— A DIM | MIN. | NOM. | MAX

|/]0.06[C] i } A 0542 | 0581 | 0:620

) )y __1} Al 0183 | 0.203 | 0.223
™NJ0.05]C ‘ SEATING a2 | 0335 | 0.353 | 0371
NOTE 3 Al PLANE A3 | 0022 | 0025 | 0.027

SIDE VIEW 0.24 026 | 028
1185 | 1.215 | 1.245

b
D
4 i EI E 1185 | 1215 | 1.245
I I__ JEI e 0.400 BSC
TH'@ O @ :
Iawa
PACKAGE

0.208 REF
0.208 REF
BT T
A Q Q Q 0.40 OUTLINE
\9x b ” (#0.215)
b2 3 L Cu Pad
u Q
BOTTOM VIEW  [$000S@|[c[a|B] (Bottom)

Y

0.40H

(®0.315>
RECOMMENDED Solder Mask
MOUNTING FOOTPRINT

¥ For odditional information on our Pb-Free
strategy ond soldering details, please
download the onsemi Soldering and Mounting
Techniques Reference Manual, SOLDERRM/D.

DOCUMENT NUMBER: | 98AON13355G B e e o e T2 GO amert Repostory
DESCRIPTION: | WLCSP9 1.215x1.215x0.581 PAGE 1 OF 1

onsemi and ONSEMI are trademarks of Semiconductor Components Industries, LLC dba onsemi or its subsidiaries in the United States and/or other countries. onsemi reserves
the right to make changes without further notice to any products herein. onsemi makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does onsemi assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation
special, consequential or incidental damages. onsemi does not convey any license under its patent rights nor the rights of others.
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onsemi, ONSEML, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use
of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products
and applications using onsemi products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information
provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/or specifications can and do vary in different applications and actual performance may
vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. onsemi does not convey any license
under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized for use as a critical component in life support systems
or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should
Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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