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6 MHz, 600 mA

FAN53601, FAN53611

��

FAN53601/11����6 MHz���������,���600 mA
	 �1 A ��, ��2.3 V 
5.5 V ����������。

FAN53601/11�	���
���������,	����92%
�����, ���
����� �1 mA �	�� �80%
�����。

�����6 MHz� !�����,"�#�$����

�%����470 nH,&����'����4.7 �F。(#,��)

*�+�(PWM) �+�	�����#���,。

��-
�.�
��,���/�����+�(PFM), �
����24 �A �0�1���2�34�5�。6�����

�1���,���	��7
�89:�;<=��>1?

@。����
��, AB��CDE
���F+, � �

6 MHz���。��G34�,�,������1 �A ��, ��

��HI。J���K�LM	����@/, "��/

MODE N�OP/�PFM 34。

FAN53601/11"���6QR、0.4 mm� STU!VWXY
"�(WLCSP)。

��

• 600 mA 	 1 A ����	Z

• 24 �A �0�1��

• 6 MHz �����

• �UK��
�>1?@

• �UK����

• 2.3 V � 5.5 V �����#[

• �LM、�
��PFM 34

• \+�PWM 34.#��$��

• ��%]C

• ��^�&� (UVLO)

• _�G.��`

• "���a�
• 6 QR�WLCSP, 0.4 mm � 

• These are Pb−Free and Halid Free Devices

MARKING DIAGRAM

ORDERING INFORMATION

WLCSP6 1.16 � 0.86 � 0.586
CASE 567QE

xx&K
&.&2&Z

xx = Device Code
&K = 2−Digits Lot Run Traceability Code
&. = Pin One Dot
&2 = 2−Digit Date Code
Z = Assembly Site

WLCSP6 1.16 � 0.86 � 0.586
CASE 567RQ

SW

MODE

GND

ENL1 CIN
470nH

C2

B2

A2

C1

B1

A1

FB

4.7 �F

VIN

COUT

2.2 �F

	


• 3G, 4G, WiFi®, WiMAX�. WiBro�
bcd

• ef�'
• DSC, DVC

• Netbooks, (�ghC���'

� 1. ��	


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

www.onsemi.cn


FAN53601, FAN53611

www.onsemi.cn
2

	


���

���	 �
�� (�� 1) ���
�� ��� (�� 2) �� VIN �� ���� Shipping†

FAN53601AUC10X 1.000 V 600 mA � 5.5 V WLCSP6
(Pb−Free)

−40 � +85°C 3000 / Tape
& Reel

FAN53601AUC105X 1.050 V 600 mA �

FAN53611AUC11X 1.100 V 1 A �

FAN53611AUC115X 1.150 V 1 A �

FAN53611AUC13X 1.300 V 1 A �

FAN53611AUC135X 1.350 V 1 A �

FAN53611UC123X 1.233 V 1 A �

FAN53601UC182X 1.820 V 600 mA �

FAN53611AUC205X 2.050 V 1 A �

FAN53611AUC123X 1.233 V 1 A �

FAN53611AUC12X 1.200 V 1 A �

FAN53611AUC18X 1.800 V 1 A �

†For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specification Brochure, BRD8011/D.

1. ���	
������。�	����� 
�。
2. ���������������������� �。�	�����
�。

����

C1

B1

A1

C2

B2

A2MODE

SW

FB

VIN

EN

GND C1

B1

A1

C2

B2

A2 MODE

SW

FB

VIN

EN

GND

� 2. ����� � 3. �����

����

��	 �� ��

A1 MODE ��。!"#�$%&�1'��IC ��(�PWM)*�。%&�0 �+,-(./0123��4��PFM。5�6�
7�8�9:;<�="#���9:$>�。="#�?@A。

B2 SW ����。BC����D。

C1 FB �	/VOUT。BC�EF��。

C2 GND 
�。�G� IC H。���I��="#��J。

B2 EN �。="#��K� 0.4 V 2，6���M)*，��N� 1.2 V 2�O。="#�?@A。

A2 VIN ����。BC��!�G。

https://www.onsemi.cn/
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 ���!��

"	 �# ��� ��� ��

VIN �!�� −0.3 7.0 V

VSW SW "#�$�� −0.3 VIN + 0.3
(�� 3)

V

VCTRL EN " MODE "#�� −0.3 VIN + 0.3
(�� 3)

V

��"# −0.3 VIN + 0.3
(�� 3)

V

ESD P� �QRST #	)UVW JESD22−A114 2.0 kV

$�6�)U JESD22−C101 1.5

TJ XY −40 +150 °C

TSTG Z%Y[ −65 +150 °C

TL "#\CY[, 10 ] − +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.
(�^_`) 
ab��cdeNfg&�'(�$&hi，6��O)jk。abcd*+l,m&，7no�p6�-O，�O)qr6�jk，st
�uv。
3. �/ 7 V " VIN + 0.3 V '$wK&。

RECOMMENDED OPERATING CONDITIONS

"	 �# ��� ��� ��� ��

VCC Supply Voltage Range 2.3 − 5.5 V

IOUT Output Current for FAN53601 0 − 600 mA

Output Current for FAN53611 0 − 1 A

L Inductor − 470 − nH

CIN Input Capacitor − 2.2 − �F

COUT Output Capacitor 1.6 4.7 12.0 �F

TA Operating Ambient Temperature −40 − +85 °C

TJ Operating Junction Temperature −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.
(�^_`)
x�yz{0hi�|'�(��2，��pO}~���。�2�(yz{0hi�|'�ghi�E$�����，�O)st6�$
�uv。

$�%

"	 �# ��� ��

�JA X����� 125 °C/W

NOTE: X-��5���"�	����������。=��� 2s2p >���?，�� JESD51−JEDEC �6。���7��，(�

g��Y[ TA �，��cdXY TJ(max)。

https://www.onsemi.cn/
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�&��  
�?eN&�eK&$��� VIN = VEN = 2.3 V � 5.5 V, VMODE = 0 V (3�)*) 、TA = −40°C � +85°C; ���� 1。9U

&$�?��� TA = 25°C, VIN = VEN = 3.6 V, � ��¡��。

"	 �# '�(� ��� ��� ��� ��

��

IQ P1�� n¢/, �£�8� − 24 50 �A

PWM )* − 8 − mA

I(SD) :¤�G�� EN = GND, VIN = 3.6 V − 0.25 1.00 �A

VUVLO ¥�¦§¨& VIN �; − 2.15 2.27 V

VUVHYST ¥�§g©�ª[ − 200 − mV

)*��: EN � MODE ��

VIH «�x�¬�!�� 1.2 − − V

VIL «�<�¬�!�� − − 0.4 V

VLHYST %&�!©�� − 100 − mV

IIN «��!®�� "#� VIN � GND − 0.01 1.00 �A

+!���

fSW 8�9: (�� 4) VIN = 3.6 V, TA = 25C, PWM )*,
ILOAD = 10 mA

5.4 6.0 6.6 MHz

fSYNC )*;<hi (�� 4) MODE �!2$¯° 1.3 1.5 1.7 MHz

,-

VO ����±[ 1.000 V I¢/ = 0 � 600 mA 0.953 1.000 1.048 V

PWM )* 0.967 1.000 1.034

1.35 V I¢/ = 0 � 1 A 1.298 1.350 1.402

PWM )* 1.309 1.350 1.391

1.233 V I¢/ = 0 � 1 A 1.185 1.233 1.281

PWM )* 1.192 1.233 1.274

1.820 V I¢/ = 0 � 600 mA 1.755 1.820 1.885

PWM )* 1.781 1.820 1.859

1.100 V I¢/ = 0 � 1 A 1.054 1.100 1.147

PWM )* 1.061 1.100 1.140

1.300 V I¢/ = 0 � 1 A 1.250 1.300 1.350

PWM )* 1.259 1.300 1.341

1.150 V I¢/ = 0 � 1 A 1.104 1.150 1.196

PWM )* 1.110 1.150 1.190

1.050 V I¢/ = 0 � 600 mA 1.003 1.050 1.097

PWM )* 1.016 1.050 1.084

2.050 V I¢/ = 0 � 1 A, VIN = 2.7 � 5.5 V 1.973 2.050 2.127

PWM )*, VIN = 2.7 � 5.5 V 2.004 2.050 2.096

1.200 V I¢/ = 0 � 1 A 1.152 1.200 1.248

PWM )* 1.160 1.200 1.240

1.800 V I¢/ = 0 � 1 A 1.732 1.800 1.868

PWM )* 1.756 1.800 1.844

tSS ²«� VIN = 4.5 V, ³3 EN �;´ − 180 300 �s

https://www.onsemi.cn/
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�&�� (continued)
�?eN&�eK&$��� VIN = VEN = 2.3 V � 5.5 V, VMODE = 0 V (3�)*) 、TA = −40°C � +85°C; ���� 1。9U

&$�?��� TA = 25°C, VIN = VEN = 3.6 V, � ��¡��。

"	 �����������'�(��#

�
.�

RDS(on) PMOS qµ�� VIN = VGS = 3.6 V − 175 − m�

NMOS qµ�� VIN = VGS = 3.6 V − 165 −

ILIM(OL) PMOS ¶&m� FAN53601 8�, 
VIN = 3.6 V, TA = 25°C

900 1100 1250 mA

FAN53611 8�, 
VIN = 3.6 V, TA = 25°C

1500 1750 2000

RDIS �� ��� EN = GND − 230 − �

TTSD ��M − 150 − °C

THYS ��¦©�ª[ 15 − °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. 
(�^_`) 
·¸=���，“�¹�v”�|'(�$��(�º���$>»vO��。ab(�;�����，>»vO�O"“�¹�v”�|
'�(vO���?r。
4. AeK tOFF $m�（�½¾0��FB）。
5. �¹�v��À�8���。�^¾0���9U�vÁÂ，�DÃ¦�$Ä���。

https://www.onsemi.cn/
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���%�/ 
��, VIN = VEN = 3.6 V, VMODE = 0 V (AUTO )*), VOUT = 1.82 V,  TA = 25°C, ·¸=���.
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� 4. 01"23�������4!5,
678,9:;<23#�

� 5. 01"23�����4!5,6

78,9:;< FPWM

� 6. 01"23�������4!5,
VOUT = 1.23 V,678,9:;<23#�

� 7. 01"23�����4!5,
VOUT = 1.23 V,678,9:;< FPWM

� 8. �
,-"23��4!5,
VOUT = 1.00 V,9:;<678

� 9. 01"23��4!5,
VOUT = 1.00 V,9:;<23#�

https://www.onsemi.cn/
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���%�/ (C�Å)

��, VIN = VEN = 3.6 V, VMODE = 0 V (AUTO )*), VOUT = 1.82 V,  TA = 25°C, ·¸=���.
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� 10. �VOUT (%) "23�������4

!5，>$%& 3.6 VIN、500 mA 23，

FPWM，9:;<678

� 11. �VOUT (%) "23�������4

!5, VOUT = 1.23 V,>$%& 3.6 VIN,
500 mA23, FPWM,9:;<678

� 12. PFM/PWM ?@"����4!5 � 13. PFM/PWM ?@"����4!5,
VOUT = 1.23 V

� 14. AB��"�������4!5，

678; EN = VIN (:,9:;<
EN = 1.8 V (−40�C, +25�C, +85�C)

� 15. AB��"�������4!5，

78 = EN = VIN (FPWM)

https://www.onsemi.cn/
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���%�/ (C�Å)

��, VIN = VEN = 3.6 V, VMODE = 0 V (AUTO )*), VOUT = 1.82 V,  TA = 25°C, ·¸=���.

Load Current (mA)
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� 16. �
CD"23�������4!

5, FPWM,9:;<678

� 17. E1"23�������4!5,
678,9:;< FPWM

� 18. 23FB, 10−200−10 mA, 100 ns 
?G

� 19. 23FB, 200−800−200 mA, 
100 ns?G

� 20. :HF), 3.3−3.9−3.3 VIN, 10 �s
?G, 36 mA 23

� 21. :HF), 3.3−3.9−3.3 VIN, 10 �s
?G，600 mA 23

https://www.onsemi.cn/
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���%�/ (C�Å)

��, VIN = VEN = 3.6 V, VMODE = 0 V (AUTO )*), VOUT = 1.82 V,  TA = 25°C, ·¸=���.

� 22. I*:H/23FB, 3.9−3.3 VIN, 
10 �s ?G，36−400 mA 23，100 ns ?G

� 23. I*:H/23FB, 3.3−3.9 VIN, 
10 �s?G, 400−36 mA 23, 100 ns ?G

� 24. +, 50 � 23 � 25. +, 3 � 23

� 26. !J, 10 k� 23,K�
�� � 27. !J,K23,�
��L+


https://www.onsemi.cn/
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���%�/ (C�Å)

��, VIN = VEN = 3.6 V, VMODE = 0 V (AUTO )*), VOUT = 1.82 V,  TA = 25°C, ·¸=���.
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� 28. M�, 23,-M:��N;,
FAN53601

� 29. 250 m� OP,QROP,S<,
FAN53601

� 30. M�,23,-M:��N;,
FAN53611

� 31. 250 m� OP,QROP,S<,
FAN53611

� 32. PSRR, 50 � � 3 � 23 � 33. PSRR, 50 � � 3 � 23, VOUT = 1.23 V

https://www.onsemi.cn/
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'���

FAN53601/11����6 MHz���������,
��600 mA	�1 A��, ��2.3 V
�5.5 V�����

�����。FAN53601/11�	���
����

�����,	����92%�����,���
��
����1 mA�	�� 80% �����。

�����6 MHz�� !�����,"�#�
$�����%����470 nH,&����'���

4.7 mF。(#, PWM�+)��"
#���,�

��。

T;78

FAN53601/11 �/	��*ij、����PWM
�+�,klm+
�>1?@,����)�n�o

���p������。q��j	rs����

'�ESR,"�/,t���'。uv�wn��x�

y-����.����.
���z{|}, !�

���~"��7�����.
���#[��

�����q�。

/"����#, FAN53601/11�G����(DCM)
����PFM34���, 
$%�PFM�����,"&

{�����LM。PWM 
�PFM '�������

�, (0��DCM 
�CCM '�e���。

��=��>1?@�j,F+��
���,��

�1���)"���,�J����*����

@/��m+�>1?@。

+
�U+

��EN����e�,���1�2,�+�IC�I�
��"�~250 nA。��EN����e+�VIN(�$

UVLO3��,�����%]C�~。%]C��

������"�0��1 Vout��50 mV/�s��8�,
����12.5 mV/ms,����4
$5�R。�6

MODEN���1�,,���COUT�����%]

C,��PFM34 ��	, �7¡����COUTa�。

(#,������8"9:��H	:��EN��

��e�,"���230 ��1¢��FB -Ca�£¤。

EN�¥�$3���"¦§��&��%]C�

~。%]C:�, �/¨b�RCM©ª|��«¬�

�,7¡������。��;�"�%]C:��

����
K�。

®"���;�<=?@,?@�/O`�IC�
%]C:�.¯����。®(,���]C:�

��7,./	�/����COUT,��IC�°]C。

%]C:�/OJ�COUT 0�����x!'"�“1
h��”,>±4��：

IDISP � COUT �
dV

dt (eq. 1)

4� 
dV

dt
 ¨%]C@�8�。

"7¡%]C:��G,²A³B�´o�:

IDISP � ILOAD � IMAX(DC)
(eq. 2)

4� IMAX(DC) " IC "µ��K7
���。

����� COUT
���COUT�7��15 m,�¶�]C��·�%]C

�~。7�COUT���¸�
�, �¹�FAN53601/11
º¹]C。���IDISP(��ILIMIT�4;���200 ms��
�,��IC���2�1.3 ms。��, IC��C�»�%]
C�~。¼��COUT��IC �2�½2�D, IC ��

·¾%]C¿E'�4
 3。

MODE ��
(N���FG�1�\+�IC����PWM34�。F

G�0 (0!V����1��CDE��PFM。��

MODEN�"���1.3 MHz�
�1.7 MHz����'�C

�DE,�@E�"�$��������MODE�N�
���À4。

MODEN����ÁÂ��ÃÄ�Hzkl, (0�

MODEN���Å��¥.����IC。Æ����

VIL(MAX)	���VIH(MAX)�K���"�100 ns,J(

0�����*J!Ç¶�。

��N;、OP!J�+

���1��7
�	È1�y-�%����É

7,��4
�Ê���K7��3�。4
��,
�Ê���2, �K.®���7LËÌÍ。q��

Î�MÏ:;�。���;+�16��Ï:�,q��H
z��ÐN,y-q���¿EO]Ñ�27Ò�

1.3 ms。
��ÐN�¼È1N��,�%]C�1�¿EO
],&�Ò�200 ms��&{��ÐN,y-Ç¶���

15%, ��;+HI。

��Ó�jP�,2~����;�
�~ÔE��

;��ILIM(OL) 5�。�-��¼��IC��;+���
�6�ÕQLË�。
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V�W� (UVLO)
EN����e�,^�&�7���°��,��
�,��¥�
B�ºx���Öe。��Rq�

��]C	�×:�K.�l=n�。

$!J (TSD)
¼�
��7./	~ØÙ*��LËSVÙ*¥�

�,�����1�P/，��SVÙ*0Ú���

Û"]/。�Ù6]C_�G�Ù*�x"�150°C,Ü
~" 15°C。

��!JXY�+!E14Z=

tOFF(MIN) "�40 ns。��Ý�FAN53601/11"���

K7�¯
;+�or the maximum output voltage it can
provide at low VIN����PWM�34�����

��。When VIN is LOW, fixed switching is maintained as
long as: 
V

OUT

VIN

� � tOFF(MIN) � fSW � 0.7.

/q���°��6 MHz����B�7�Ç¶�OC

���,������UV。��
���o��,�
��VOUT "�1.82 V, +�VIN �� 2.7 V �z{���

#(«WÞ34)。

0 200 400 600 800 1000
0

1.500

3.000

4.500

6.000

7.500

Load Current (mA)

S
w

itc
hi

ng
 F

re
qu

en
cy

 (
kH

z)

� 34. E1"23��4!5，>[( tOFFMIN
0	、VIN = 2.3 V � 2.7 V、

VOUT = 1.82 V,678,9:;<?FPWM

�����>±4��:

fSW � min 	 1
tSW(MAX)

, 6 MHz
 (eq. 3)

$�:

tSW(MAX) � 40 ns � 	1 �
VOUT � IOUT � ROFF

VIN � IOUT � RON � VOUT



(eq. 4)

$�:

ROFF = RDSON_N + DCRL

RON = RDSON_P + DCRL
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�

\]�^

���%�²A	������%.@/���	

X�ß	Z。�%��à?
��;��eá�,
PWM−�−PFM @ER,����LM�â��。

q���LM�� (�I) ":

�I �
VOUT

VIN

� 	VIN � VOUT

L � fSW



(eq. 5)

K7eá
��� IMAX(LOAD)ã8���;�

ILIM(PK) .LM��,���<:

IMAX(LOAD) � ILIM(PK) �
�I

2 (eq. 6)

PFM.�PWM���ã8��%Yä����ZR。

��%���Z��q�� DC �� IDCM �:

IDCM �
�I

2 (eq. 7)

9}��FAN53601/11 ��L = 470 nH���, !��%
�4�1 mH（ !�）�"�q�。�%@�$

�� ILIM(PK) ��80%。

�%�DCR�.�%�J���&{à?。����W

X��%��x�å� DCR; !¼� DI É7, + RMS
��É7,æç.]è�@ÌI��É7。

IRMS � IOUT(DC)
2 �

�I2

12
�

(eq. 8)

É7��RMS������IC MOSFET� RDS(ON) �â

�%��DCR �ÉéÌI。

É7�%�"���RMS���, !�à?>1?@。

J���WX��%�,/���%���$^.�

���, DCR É7。

P�1�ê<�%��	���1 mH�ë_�J���j

	�à?。

�
�@

P�2�ì`�0402��'�。0603��'�"�C���

�j	,í®����'|7。��ªî>1?@.

��LM。

���COUT�5à?~1q�j，+	������

�LM	��>1?@。����LM �VOUT "：

�VOUT � �IL �fSW � COUT � ESR2

2 � D � (1 � D)
�

1

8 � fSW � COUT


(eq. 9)

���@

2.2 mF,t���'�@u"	ab�VINN�.
GNDa�, ���ï{�%�
K�。��/Oð

IC ���i1�c，�@��CIN�.�,N�'�ñé

��7'X�'�(�)�'	d�'), �����%.

�'N�. CIN '��òe。

¼���:��@,��VIN�É7�,���'�;

�。

; 1. �^�)%?(A_`� 470 nH +B)%) �����%4Z=

�^�� IMAX(LOAD) �VOUT FB=	

ÆN ÆN EK Ç<

EK EK ÆN �x

; 2. _`4aC�>Dbc�E��d4)%

C� �� FG ��� ��� ���

L1 470 nH, 
2012, 90 m�, 

1.1 A

Murata LQM21PNR47MC0
Murata LQM21PNR54MG0

Hitachi Metals HLSI 201210R47

300 nH 470 nH 520 nH

CIN 2.2 �F, 6.3 V, 
X5R, 0402

Murata �SÈ$ GRM155R60J225ME15
GRM188R60J225KE19D

1.0 �F 2.2 �F −

COUT 4.7 �F, X5R, 
0402

Murata �SÈ$ GRM155R60G475M
GRM155R60E475ME760

1.6 �F 4.7 �F −
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PCB ��eH

<�=�#�$�:�%�.��/���'�。J

�óô�FAN53601/11���>,�����IC,A��

ESR����'ab�ICa�,�Þ�35��<。���

'"¹kl��õö, ������Ê�÷ø,&¹
�IC�F+�Ú5�®�·�÷ø�l<=。"�

����~ùC,&¹fú�û?�j。��CIN.

COUT �@/ GND u"	ab C2 Êüa�ý
O�。�%�a����þ§j,"1� ��IC�g
�¤Û,(� VOUT @a� COUT Êühb。

� 35. PCB ��eH

��A�i/��j�� WLCSP Y"WX:

IJfgKL

D E X Y

1.160 ±0.030 0.860 ±0.030 0.230 0.180

Wi−Fi and the Wi−Fi logo are registered trademarks of the Wi−Fi WIBRO is a trademark and brand of Telecommunications Technology Association.
WIMAX is a trademark of WiMAX Forum.
All brand names and product names appearing in this document are registered trademarks or trademarks of their respective holders.
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