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o HINHJEIEH: 25V £ 48V

i HEEVEE: 3.0VESOV

Iour21 A (Vour=50V,VIN=25V)

Iour=21.5A (Vour=5.0V,VIN=3.0V)

RERLEIA 94%

PR [ 20 B 2

B IE W OS2

o s AR A

9 /&K, 1.215 mm x 1.215 mm. 0.4 mm [&] ¥

WLCSP

o =AM ICAF: 2016 0.47 uH K. 0603 A58 K /MK
HIN /A

o N FH HLEE AR R T RS < 11 mm?

MA

o D R FMJICKLE A USB OTG HEJH

o NI A & I T

o FEETFHL. “PAHCHM . (FHE 4. W5 EdE T

Battery
| SYSTEM
= LOAD
0.47 uH ]

& 1. #BNH

<

WLCSP9
CASE 567QW

MARKING DIAGRAM

XX&K
&.8287
(@)

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.



FAN48610

=1, ITMER

BHEES Vour TERE ESES T FFFRIE
FAN48610UC50X 5.0V -40°C % 85°C WLCSP, 0.4 mm [8]35 B 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. BEEEEE.

HEE

Q2B Q2A

VOUT
Q2 ’_E I >
— Cour I

Synchronous
Rectifier
Control

))ﬂ[]_ Modulator

Logic & Control 1 AGND

B 2. IC #EHRE
* 2. HEETH
T BiEA s 2% #AE B4r
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

5|HACE

VOUT

SW
PGND

© @ @ @ @ ©

>
pd P P4
o

3. HLE E 4. RME
* 3. SIHEX
SIS B BEER
Al, A2 VOouT W E. WSIMENbEERTF; EEEREICoyT.
A3 VIN MINEE. EFEREBE MmN BERANMRIREhEE A REER.
B1,B2 SW FRTE. EEEEE.
B3 EN fE8E. %5 B SRR, fFEEIZMER.
C1,C2 PGND HiRt. XRICHBIRIEE. CoyrR B EMATRMNFEREFIRERIXLS| .
C3 AGND B, XEATFICHESESE, XTFIHSIM, NETHABREET LN SEEEIPGND,

® 4 BIZRAHEE

s B sME BXE B
Vin VIN 3|B_EAYE R -0.3 6.0 \Y
Vour | VOUT 31 L8 E 6.0 v
SW SW 55 DC -0.3 6.0 v
f%Zx: 10ns, 3 MHz -1.0 8.0
Vce HESIHEABE -0.3 6.0 \Y
(Note 2)
ESD FREL IR BT E R ANERELHE R JESD22-A114 2 KV
FEE SRR JESD22-C101 1
Ty £ -40 +150 °C
Tsta FERE -65 +150 °C
T SIENEIERERE, 105 +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.

(BEIEY)

MRBEBEHEAMEERFPIHAEEE, SERTERINT. MRBIEMXLIRE, BTTEARIESREIEE, TS SBESERE, 2
g,

2. 1%E6.0 VEV)\ + 0.3 VR HIEME.




FAN48610

® 5 EELERN

s BH ®ME BKE B
VN HREE 25 4.8 \%

louT R ER 1000 mA
Ta HERE —40 +85 °C
Ty £ -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.

(BEEN)
E:FTE?%"I{’IE CEREPATIEER, TMREREBEEEIT. KMNEEEE LIEEERETNETCELIMIBETIET, ST mEtn
Tt
F* 6. it
s BH BRE =Ly
(SATN EEIMEME 50 °C/W

E-IE 2 BRME S BN AR EIRGRE X
BEFERETARBLEERT, (max)e

ZHIEB T FLE2s2p MBS, FFAJESDS1-JEDECH: K. HAFENZ, TEET

= 7. B

(BN EE1N R EERTESYE, Vour=3.0VE5.0V, V|y=25VE45V, Tp=-40°CE85°C,

Ta = 25°CHITER AL, BRIESARMA. )

H#AEHIVN=836V E

| #= | 2% THE&H EXEEEET
iR
lq VINEESHLIR ViN=3.6V,lout=0A, EN =V 85 125 uA
%Wi: EN=0,V)N=36V 3 10
Vuvio REHE Vin EF 2.2 2.3 Y,
Vuvio Hys | RIEESIERIRTEE 150 =y
L PN
ViH BRAHIGHEE 1.05 \%
ViL BELOWHE 0.4 Y,
IpD THIR R ENS|B, BEmRF 100 nA
RLow Low-StateFiE NI 7R ENSIH, BiEKEF 200 300 400 kQ
i
VREG B EREEDC (Note 3) KVouthEE, -2 4 %
2.5V < V)y £ Voyt -150 mV
Ik out | VINEVOUTRER Vour=0,EN=0,V|y=42V 1 uA
Ik VOUTZVINR [ R Vour=5.0V,EN=0,V|y=25V 3.5 A
VTRsP 4 BB RS B BR7S (Note 4) MVoutaEE, 50-500 mAS Sk Bk -5 5 %
et
fsw FrRshE ViN=38.6V,Vour=5.0V, 1% =1000mA | 2.0 2.5 3.0 MHz
tss B THENS B EF2E (Note 4) 50 Qfa#, Voyr=5.0V 600 uA
tRsT RS E 5 AT EE (Note 4) 20 ms




F 7. S (continued)

(BN ESEINERAEFENTERMHE, Vour=3.0VES0V, V|y=25VE45YV, Tp=-40°CE85°C. HEESXIV|y=3.6V A

Ta = 25°CHUIE LAY, BRIESXBRMA. )

FAN48610

| #s | 2% &b A BT
hER
RpsonN | NS@EFEFF %Rps(on) ViN=3.6V,Vour=5.0V 80 130 mQ
Rosonp | PIAEEIZERERRDsON) ViN=3.6V,Vour=5.0V 65 115 mQ
IV Lim HEDIRERRE Vour=5.0V 300 | 385 A
v Lm ss | FERBIHERRR VIN < VOUT < VOUT_TARGET, SSHRZ, 1.7 A
VMIN_1.0a | BN, $t3$1000 mATiE (Note 4) | Vour=5.0V 25 v
VMIN 158 | BN, $H3$1500 mAfiE(Note 4) | Vour=5.0V 3.0 v
Tis0T TRRIP(OTP) 150 °C
Ti50H OTPi#%/E 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.

“ESHHET RPN EG T~ REES . MREFRRGTEIT, mREERREE

(BFiEN)
BRIEZHFILEA,

PRI EES B R — B,
3. DC I oaDMOET A. VouTAIIHEBESCEH SMlE. CoythIBHHER >3 uF.
4. EETHFSMARIE; RE~ZHMK.

“HESHHE R1E




Efficiency

Efficiency

Output Regulation (%)

96%

92%

88%

84%

80%

76%

92%

88%

84%

80%

FAN48610

AR

(M ViN=38.6V. Vour=5.0V. Ta=25°C, HEIRFBLIKIEET, BRIEBERE. )

N

il

A\

/// Zaom
Load Current (mA)
5 WESHFERMMNBERXR
/_____/_—/\
I =—_~\

N

—=25VIN
—=27VIN
3.0 VIN

100

Load Current (mA)

1000

E7 ¥ERSHPBRMMANEBENXR, V

ouT=3.3V

e —————

—26VIN

3.0VIN
— 3.6 VIN
—4.2VIN

500

Load Current (mA)

750 1000

9. BTN SHEBERMMANBERN
X Z(EMH3.6 Viy. 500 mAFE)

Efficiency

Efficiency

Output Regulation (%)

96%

92%

88%

84%

80%

76%

AN
e
//
/f il

Load Current (mA)

B 6 HRSHFRRIBENXR

98%

94%

90%

82%

— 40C -
— +25C
~— +85C

100

Load Current (mA)

1000

8. WEREHFBRMEEHXR,

ViNn=3.0V,VgouTr=3.3V

71

E]

— -40C
— +25C
— +85C

o

250

500

Load Current (mA)

750

1000

10. AT E RSB RIEENELR
(EE#1L53.6 Viy. 500 mA faE. Tp = 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 -

AR

FAN48610

(BN Viy=38.6V. Voutr =5.0V. Tp=25°C, EBEEFEHKIERET, BRIESEHNE. )

Input Voltage (V)

\
\
\ T ——

~ —_— | — |
= -40C Auto
= +25C Auto
— +85C Auto

2.0 25 3.0 3.5 4.0 4.5

B 1. #SEASAANREMRENXR

—2.6VIN
—3.0VIN

—3.6VIN
—4.2VIN

250

500

Load Current (mA)

750 1000

B 13. MHEUE S B RMMANBERXR

i
L

e 1V Q@ Bw A Ch

[ 15. AR

il I
W 400ps 125M3%  S0.0nshr

BT

Output Ripple (mVpp)

60
///
50 _\ -
T
“ \l paraiip™
™ i _
30 M\QE X 7 5// ol —
. A _—
e —
20 N
—26VIN
10 —3.0VIN |
—36VIN
—42VIN
0 | | |
0 250 500 750 1000
Load Current (mA)
B 12. MHEUR S AEBRMAARENXR

T I
¥ S M100psS0.0MSE 20 Onsit
oh3 104 Q Bw ohd  10Y 0 Bw 4 R KN

B 14. B3,

50 Q A%

10UT (10AV) T

-

M 200ps Z50MSs  4.0nsht
A Chd . 296mY

oh3  20.0mY Q Sw Chd 100V Q Bw

16. fagkBRAS, 100-500 mA, 100 ns 438



FAN48610

AR

(BN Viy=38.6V. Voutr =5.0V. Tp=25°C, EBEEFEHKIERET, BRIESEHNE. )

M 20.0ps 250MT5  4.0nst
v

Ch3  S00MY ©Q Bw Chd  Z00m¥ @ Bw & Ch3 . 75.0m

17. tAEiB#7S, 500-1000 mA, 100 ns iZif

S —33

M20Dge 2S0MER &0t
# £ a5y

19. LREEERAS, 3.3-3.9V)y, 10ps
3835, 500 mA i

E Eam T -
1 OUT(10AIV) ]
e T [E
Lttt ey ot et B3V -]
ol IL_
“W i
[ | ]
| | | | Ll . L
: G0 M4DDps BZSMSE 18.0nsk
s 500mY O Bw Chd  Z00mY © Bw A Ch2 £ 388V

18. Mm%/ agkRAs, 3.3-3.9V|y, 10pus
3538, 500-1000 mA £, 100 ns iiiG

2.60

2.20

1.80

1.40

Maximum Output Current (A)

1.00

0.60

—

/

— +25C

— +85C

2.

e
/

.0 3.5

4.0

Input Voltage (V)

20. ABFERAHERSWMARERNXFR

4.5



FAN48610

F B 15t AR

FAN4861072 [Fl 5 T+ [ fa o, Il 7EIE 2 il A X
(CCM)H1LL2.5 MHzISZIEAT, B 2 S
AMERVINFE TR . 2 ViNFETH AR T A% R € R B
R, AR AR T E A B -

* 8. TIEER
Mode iR AR RTIE) & :
LIN | &MEz) VN > Vour

SS | AEEEH

VIN < VOUT < VOUT(TARGET)

BST | FHE#HRIEER VouT= VOUT(TARGET)

PT | SB&RA

VIN > VOUT(TARGET)

® 9. AEBRHIRF

A EEN P

FAN486101# [ H i 455 X i 1] #% 7/E CCM D CM #: 1
2 T8 SHL H o o 25 0 AT B e . AECCMIEB AT 1
(6], SAEMRFFZ)2.5 MHZIG TSR0 . R M HialT
(DCM)H, ¥ H SR BFAR AT LR R = RUOR o

KEFFB TN

MENNAK IS, BT A W B S S I AR R AR
Ab T o AR . E ST, HLUR T VE M VINAE 2=
VOUT, WL A M VOUTHE EVIN, B RF: 11 %
HEL U RE LK 1500 mA, B E 84 I AT B 5.
TRUEHETF.

BEER HEA B HRER Bt (us)

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

HEET LIN2 512
LIN2 LINT iBH Vout > ViN - 300 mV SS

) (= 1024
SS LIN1 ¢ LIN2 BH VouT = VOUT(TARGET) BST

bUE3722l:0) (= 64
LINAZE= PEN, Rl A g N IR . g MEE N AR L,

MENNEHEFE B VN > Vuvioft, k885t 228 fF
FH >R B VIN (Q2) 1 P B [ 2 H i I8 VourfE VN
300 mVAH . HFLFRHIALINTGG & £ o

RV ouTELIN TR 2391 18] 4 2 VIN-300 mV, ¥ 2
hSSHEN. I, 512 us/GLINUE RS, FFik ALIN2
B

FELIN2AE A, YRS K 21.6 Ao WHR VoyutfE
1024 usJ& K AL B ViN-300 mV, K B AR MR
I H 2802544520 ms32 i [ 3 H HT R 5.

BB (SS) EX
I %EELINE";;EQ(VOUT > Vin—300 mV)E , kA
TEUEAE R H AARFR HEF-50% 1) T+ R ik vt B IR I G
FESSHELA I, MR VourfESS# AL 7 41 vh 21l ik
TR IR ) R I 64 us, 2B A& W 58 H K
Cour:, Z7% Wi ¥ 3k 12 DL G id 2 FB A H

o

FE (BST) #R
KR A IEH TR

Fi@ (PT) &

EEFEES, WRVINEGT B Vour, 234 H 3
TR B o S . S IEa A, 28457
23858 Q2 LAFE i MV N 2 Vour B AK BH BT % 1% .
TEVIN > Vour B7E L Z KI5 usH & k4B e B 2%

Q21F RIS usf et IR SN . M Vourik 2 H br
VourHERS, filk BB GEH . 75 H 3h S iEs
B, B R LR A P AR, BREE VNG
VourHI ;s ani & FE8IE300 mv, K S A7 k.

HERE
Fa A8 AE LN 264 e N R 2

® Vour RAESZHLM LIN BHE N SS
BT R

® Vour ARESZHLM SS #iE A\ BST
BT 75 I L

o FHEPRIAE BST X Fhfih & 2 ms.

® Vin - Vour > 300
mV; IR AR B 5E UK 307 81
Ja kA

® Vin < VuvLo.

— B f Wk, W AR AT IR OG, HVINFIVour
Z A IS PR . 20 ms/a, S E S ERNE
.

puni-|
2 IR R 150°CH, R RO . HICE ¥
HZ120°CH 2 B ¥ JH 51 .
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ERER

WEHEE (Cour)
2 fh B H s S ORI, /N e L B S FRL SRR TR AR
F1%¥(Cgrr (Note 6)) =B/, Wi N KB

25

20 \
5 \
P 15
o
c
2
o
g 10 AN
©
o \\
5
—
0
0 1 2 3 4 5 6

DC Bias Voltage (V)

21. 22 uF, 0603, X5R. 6.3 VHIEHEAH
Cerr (TDK C1608X5R0J226M)

FAN48610ff fff2 1217, CgFr (CEFF(MIN))EEi'/J‘ 18
TER10F 51 H o

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

* 10. BEEBITAEN Cerr m/ME

TiEEH
CEFF(MIN)
Vour (V) Vin (V) ILoaD (MA) (nF)
5.0 25F 45 0 £ 1000 3.0
6. CerprlIER . BAMBFIIEXRNTF.
R B

HE 7 IR PR B 90.47 uH. FAN48610% F A3 i
PRI, DRI R R R E S B4R N A 33,8 AFFSE
—/INBEIF ] o PR 5 e 5 B0 R R L R SR TE e SRR
A R, DRAA ] U RS AR K

=k
BN IR DIRERAE BOR BN TR R, OR BRI AT AT T
NCout A KAt T Vourk i b RE T HAN i A AT 78

LA I o 2 SRt R REAE L TR 2 38 23 o BT (14
B 1) P I8 AR E . ORE A AR OB, T 3 BCH R
Mo SR EH BT, FERFZ20 ms. IR RS
B AR, AR ITRATREAN A B, TR
FETC OB DL T SEBLR T o 0 2R ey PR SR B v P
BAEWR SR HRAFAE, B T RETCIRIA BIbRdE, JF
%éﬁiéi%?ﬁﬁﬁﬁiﬂ, ACAE R A I e A7 OB TS B

B ESUR
B H RS 5 Courix tb . TEtonIE]l, FEFHF
GRS, Courtefihas ik i

I LOAD

VeppLee-p) = on "5 (ea. 1)
out
Fl
B 3 Vin o
ton = tsw " D = tgw 1—Vo (eq.2)
uT
PRl i«
Vin | lloap
VrippLep-p) = tsw - (1 "V, ) ' (eq. 3)
ut/  Cour
;
tsw = — (eq. 4)
sw

HVINNEDNE BLLoap NI KEK, KA &K
VRIPPLE. AL U IS0 RS, AT NS 2 4 i
7%

HETR

T THT PR A R P A () £ 5% % o T 50 A

R NMEVOUTIIARIE, Coyr b 2R A BE HUAE S
PGNDFIVOUTHIfZ &, @FFis.

BN JEA, IR TSWZ Ak, KRR R
o BT E A S T P A e TR A o T e b R Al 12 SR
Frfa AT PCBERTH, IF R BUIL B 5 N 2 52
e

B 22. #EEFEHR
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Y

BFEARRT ZERETTRENHERER. )
E X
0.2075 mm 0.2075 mm

D
1.215 +0.030 mm 1.215 +0.030 mm




MECHANICAL CASE OUTLINE
PACKAGE DIMENSIONS

WLCSP9 1.215x1.215x0.581

CASE 567QW
ISSUE O
DATE 31 OCT 2016
(O 0.03]C A
2X
B]

(@0.215)

BALL A1 Cu Pad (Bottom)
INDEX AREA + @ @
© ©.\ (90.315)
£2]0.03 C Solder Mask
TOP VIEW 2X RECOMMENDED LAND PATTERN

(NSMD PAD TYPE)

/]0.08]C]

|—O.581i0.038 [0.37810.018

(D005 20340,
. - l ] 4_;—0 203£0.020
A \ SEATING

PLANE
SIDE VIEWS
[GJooos@[c[a[s]  NOTES
A. NO JEDEC REGISTRATION APPLIES.
@O 260+0.02
/ B. DIMENSIONS ARE IN MILLIMETERS.
GI-) @,@ c C. DIMENSIONS AND TOLERANCE PER
ASME Y14.5M, 2009.
O OB (Y) £0.018
|0_4o| < XX r - DATUM C IS DEFINED BY THE
~ EP Y| SPHERICAL CROWNS OF THE BALLS.
123 x)fio_mg A FOR DIMENSIONS D,E,X, AND Y SEE
BOTTOM VIEW PRODUCT DATASHEET.
DOCUMENT NUMBER: | 98AON13355G Proted versons e unconolod sxeept ahen Samped ‘CONTROLLED COPY- 1t
DESCRIPTION: [ WLCSP9 1.215x1.215x0.581 PAGE 1 OF 1

ON Semiconductor and are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor reserves the right to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does ON Semiconductor 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. ON Semiconductor does not convey any license under its patent rights nor the
rights of others.






