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� 1 A ���������

FAN3111C, FAN3111E

��

FAN3111�1 A�����������������		
�N�
�����MOSFET����。
�������：FAN3111C����	��CMOS��，
���	��PWM�������VDD��	，��������

���	�������。���	� ���!�"!��

�#$�	%���� 
����，��� �&	�

FAN3111E�
������ 。�������'	�、
�#、� �(��DC���VXREF，	��)��2�*�5�V��

+���� 。

FAN3111���,���-.�5�/��SOT23�0�。

	


•�1.4�A�1�2�3/��3，VDD�=�12�V

•�1.1�A�2�3/0.9�A���3，VOUT�=�6�V

•�4.5�*�18�V���)

•�FAN3111C���FAN3100C�4567

•�����8：
♦��	��CMOS�����8��9�:;:
�#<=#
♦�'	��#、� �	�>?�� ���67

•��@A;B����
C45>?DE���
•���F�G���15�ns

•������470�pF�G，���HG���9�ns/����G���8�ns

•�5�/��SOT23�0�

•��IJKLM��-40°C���125°C

• These Devices are Pb−Free and Halogen Free

��

•�����
•��NO3��
•��PQ ����
•����R;BSP
•��T��

MARKING DIAGRAM

See detailed ordering and shipping information on page 15 of
this data sheet.

ORDERING INFORMATION

SOT23−5
CASE 527AH

PIN ASSIGNMENT

IN+

VDD OUT

GND

1

4

5

IN−

IN+

VDD OUT

GND

1

4

5

XREF

2

3

2

3

FAN3111C (Top View)

FAN3111E (Top View)

111X = Specific Device Code
X = C or E

M = Date Code
� = Pb−Free Package

111X M �
�

(Note: Microdot may be in either location)
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�	
 (� 1)

�

�JL 
(� 2)

�JT 
(� 3)

�JA 
(� 4)

�JB 
(� 5)

�JT 
(� 6) �	

5−Pin SOT23 58 102 161 53 6 °C/W

1. ���������	
；	�����	��。
2. Theta_JL�(�JL)：	�
������（�������）��� �!��"，$���%&�'��PCB��。
3. Theta_JT�(�JT)：	�
��()�� �!��"，�*()%+,����-�./0�12。
4. Theta_JA�(�JA)：	�
��3456�!��""�����PCB�*�、��7�89。:;�<=��2S2P�>�?��7�@<9
A�，/B���JEDEC�C��JESD51−2、JESD51−5���JESD51−7��:�����DEFG。

5. Psi_JB�(�JB)：�HI�J，�K/FG�4��;���56 	�
�1��LM>�NO�!�P�I。<��MLP−8�()，LM>
�NQ;�!�����PR'、"()��S�TU#���PCB�VW。<��SOIC−8�()，>�N;�!��X�6�PY��pcb�V
W。

6. Psi_JT�(�JT)：�HI�J，�K/FG�4��;���56 	�
�1�(),Z�[�!�P�I。

��
�

��� � ��

1 VDD L\L$T。IC �%LL\。

2 GND ']。^&�^�LM�'(�N]。

3 IN+ _)`^&。� VDD R'a*b^�。

4 IN– FAN3111C )P^&。� GND R'a*b^�。

XREF FAN3111E 3Z�NL$。^&c��N，2 V d 5 V。

5 OUT efg+^�。h_i/�j^&，k,�.!-Ll。

������������

IN+ IN− OUT

0 (� 7) 0 0

0 (� 7) 1 (� 7) 0

1 0 1

1 1 (� 7) 0

7. mno�3Z'�a�pq^&/r。
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��

� 1. FAN3111C ����

1 VDD

5 OUT

2 GND

IN+ 3

4IN−

100 k�

100 k�

100 k�VDD

� 2. FAN3111E ����

1 VDD

5 OUT

2 GND

IN+ 3

4XREF

100 k� 100 k�
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�����
�

�� � ��� ��� �	

VDD VDD � GND −0.3 20.0 V

VIN IN � GND L$ FAN3111C −0.3 VDD + 0.3 V

FAN3111E −0.3 VXREF + 0.3 V

VXREF XREF � GND L$ FAN3111E −0.3 5.5 V

VOUT OUT � GND L$ −0.3 VDD + 0.3 V

TL �X�'12，10 s − +260 °C

TJ �1 − +150 °C

TSTG i012 −65 +150 °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.
(�Ntu) 
mnL$v+wxy;���8���z{，7�|b9}~。mnv+�$���，�?���7�:b，|b9��7�}~，��
|�I。

!"���#�

�� � ��� ��� �	

VDD L\L$z{ 4.5 18.0 V

VIN ^&L$ IN FAN3111C 0 VDD V

FAN3111E 0 VXREF V

VXREF 3Z�NL$ XREF FAN3111E 2.0 5.0 V

TA �;5612 −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.
(�Ntu)
�����;z{����8L$a，<��b��&��。�a!/���;z{����;z{=3�L$ ��，|b9��7��
|�I。

$%	
  
(h_��FG，VDD = 12 V、VXREF = 3.3 V > TJ = −40°C d +125°C。L99&7�;�!��，9�!��。)

�� � ��#� ��� ��� ��� �	

$&

VDD �;z{ 4.5 18.0 V

IDD ��L\L9 ^&�R' 5 10 �A

�� (FAN3111C)

VIL_C IN ��，-L$c� 30 38 %VDD

VIH_C IN ��，�L$c� 55 70 %VDD

IINL IN L9，-Ll IN " 0 d VDD −1 175 �A

IINH IN L9，�Ll IN " 0 d VDD −175 1 �A

VHYS_C ^&��L$ 17 %VDD

�� (FAN3111E)

VIL_E IIN ��，-L$c� 25 30 %VXREF

VIH_E IN ��，�L$c� 50 60 %VXREF

IINL IN L9，-Ll IN " 0 d VXREF −1 50 �A

IINH IN L9，�Ll IN " 0 d VXREF −50 1 �A

VHYS_E ^&��L$ 20 %VXREF

https://www.onsemi.cn/
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$%	
 (continued)
(h_��FG，VDD = 12 V、VXREF = 3.3 V > TJ = −40°C d +125°C。L99&7�;�!��，9�!��。)

�� �	�����������#�� 

��

ISINK OUTL9，�OL$，�L9 (Note 8) OUT at VDD/2, CLOAD = 47 nF, 
f = 1 kHz

1.1 A

ISOURCE OUT L9，�LL$，\L9 (Note 8) OUT at VDD/2, CLOAD = 47 nF, 
f = 1 kHz

−0.9 A

IPK_SINK OUT L9，��，�L9 (Note 8) CLOAD = 47 nF, f = 1kHz 1.4 A

IPK_SOURCE OUT L9，��，\L9 (Note 8) CLOAD = 47 nF, f = 1 kHz −1.4 A

tRISE ^��?a! (Note 9) CLOAD = 470 pF 9 18 ns

tFALL ^� �a! (Note 9) CLOAD = 470 pF 8 17 ns

tD1, tD2 ^��@U� (Note 9) FAN3111C: 0-12 VIN, 

1�V/ns $ ¡
15 30 ns

FAN3111E: 0-3.3 VIN, 

1�V/ns $ ¡

IRVS ^�¢£)`L9 (Note 8) 250 mA

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. 
(�Ntu) 
h_��FG，“L8HI”���8��¤�8¥¦A� �B§Ib�J。mn/<¨A� ��，B§Ib|b�“L8HI”��
��8Ib�J<��。
8. �©ªB¥¦。
9. �����。

'��

� 3. (��)* � 4. �+)*

90%

10%

Output

VINH

VINL
IN+

tD1 tD2

tRISE tFALL

90%

10%

Output

VINH

VINL
IN−

tD1 tD2

tRISEtFALL
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,	-
(h_��FG，E«HIA�! 25°C、VDD = 12 V，> VXREF = 3.3 V)
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FAN3111C

Inputs Floating, Output Low
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I D
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Switching Frequency (kHz)
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FAN3111E
VDD = 15 V

VDD = 12 V

VDD = 8 V

VDD = 4.5 V
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I D
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FAN3111C VDD = 15 V
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I D
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)

FAN3111E VDD = 15 V

VDD = 12 V

VDD = 8 V

VDD = 4.5 V
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��
,	-
(h_��FG，E«HIA�! 25°C、VDD = 12 V，> VXREF = 3.3 V)
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(h_��FG，E«HIA�! 25°C、VDD = 12 V，> VXREF = 3.3 V)
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(h_��FG，E«HIA�! 25°C、VDD = 12 V，> VXREF = 3.3 V)
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� 27. '()*;)* (470 pF) � 28. +./&$< (VDD = 12 V)
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FAN3111C Inverting Input

IN Fall to OUT Rise

IN Rise to OUT Fall

10 15 20

Supply Voltage (V)

F
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l T
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e 
(n

s)

CL = 4.7 nF
CL = 2.2 nF

CL = 1.0 nF
CL = 470 pF

15 20

Supply Voltage (V)

R
is

e 
Ti

m
e 

(n
s)

CL = 4.7 nF
CL = 2.2 nF

CL = 1.0 nF
CL = 470 pF

Temperature (�C)

R
is

e 
an

d
 F

al
l T

im
es

 (
n

s) CL = 470 pF

Rise Time

Fall Time

t = 20 ns/Div

tFALL= 8 ns

tRISE = 9 ns

VIN (5 V/Div)
(CMOS Input)

VDD= 12V
CL = 470 pF

VOUT(5V/div)

t = 100 ns/Div

IOUT (0.5 A/Div)

VIN (2 V/Div)
(3.3 V Input)

VOUT(5 V/Div)

CLOAD = 47 nF
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(h_��FG，E«HIA�! 25°C、VDD = 12 V，> VXREF = 3.3 V)

t = 100 ns/Div

IOUT (0.5 A/Div)

VIN(2 V/Div)
(3.3 V Input)

VOUT(5 V/Div)

CLOAD = 47 nF

t = 100 ns/Div

IOUT (0.5 A/Div)

VIN(2 V/Div)
(3.3 V Input)

VOUT(5 V/Div)

CLOAD = 47 nF
t = 100 ns/Div

IOUT (0.5 A/Div)

VIN (2 V/Div)
(3.3 V Input)

VOUT(5 V/Div)

CLOAD = 47 nF

� 29. +./=$< (VDD = 12 V) � 30. +./&$< (VDD = 8 V)

� 31. +./=$< (VDD = 8 V) � 32. +./ IOUT/VOUT >?$@

Al.El.

VDD

VOUTCeramic

4.7 �F
Ceramic

CLOAD

47 nF

I
IN

1 kHz

Current Probe
LECROY AP015FAN3111

470 �F

OUT

1 �F
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��,A

FAN3111����CMOS-�<67���U
� 
�。�FAN3111C�	，��� ��!��VDD��

U，@ VVDD ���12 �V �G，���HW �X�
VDD �
 �55%，����W �X��VDD �
 �38%。
CMOS���8��!��X��17%�VDD�YC
Z

[� 。\]�^_��	`*"abcd!e�f

g，:h#ijklm�� Z[no，p�CMOS�
�&�	$q
%W�(r&s3)。'tu7�	�
()"�����!����IN�/�#�
���RC��
�，vw�8IG�*。����IN�/��
q+�
HWx�����!����R/�#�/!��

FG。

��FAN3111E�	，� ��!��VXREF�� �(	
y�2�V���5�V�#���)。	�x�XREF�/����
��FAN3111E��z
����
#���，VXREF
��)��TTL�!,��5�V�
�"�U67。���H
W �YX��VXREF�
�50%，���W �YX�
�VXREF�
30%。{$�TTL�
��8��!��X�
�20%�VXREF�YC
Z[� 。

-�BC

FAN3111�|���}%~，&'���-.��
VDD���� �HG������N−���MOSFET。
V�VDD�(�0�V��H�YX�2�V�G，)��/���
\*，OUT�/��|��/+���U。V|���
�YX�2�V����G，�R0��������

。

��33���V�VDD�(�0�H��12�V，@ �R���
��U�(IN+�!�IN−��I*�)�G，FAN3111C�
��
-.。���OUT�+����U，(�������
�
N−���MOSFET。
��34���V�VDD�(�0�H��12�V，@ �R���
,�U�(IN+��I*�VDD，IN−��I*�GND)�G
��
-.。'��8����,��P−���MOSFET�)1
	，������
��R� .��VDD����UG

�	�P−���MOSFET。
��35���V�R��*��U�(IN+��I*�)�@ 
�XREF �(�0 ��H* �3.3�V �G，FAN3111E �
��-
.。

� 33. FAN3111C -�BC

VDD

OUT

FAN3111C

OUT @ 5 V/Div

VDD @ 5 V/Div

t = 200 �s/Div

� 34. VDD '('�-�BC

VDD

OUT

FAN3111C

OUT @ 5 V/Div

VDD @ 5 V/Div

t = 200 �s/Div

� 35. FAN3111E -�BC

VDD

OUT

FAN3111E

XREF

VDD @ 5 V/Div

OUT @ 2 V/Div

VXREF @ 2 V/Div

t = 50 �s/Div

MillerDrive� ����DE

FAN3111 ����
�Rz/�\� �36�	��

MillerDrive���，�d!�����!�MOSFET��
�，�:h�Y�)��� !LMQ~���Y�

3。V�Rz��1/3�!�2/3�VDD�#���G，���

��:h��$Y�3，MOS���x�R2*2�,
<��。

MillerDrive���
	3�(+����，�����
��MOSFET�
��� ��740�<¡�G�(��
�	/����¢
��D)，��Miller�U£����¤
,�3。����MOSFET��	<���*��/�5
� ����(ZVS)�
�	，����¥+�����
�,1��3，¦��Miller�U£)§�。'�¨©y
yR?��NO3�
�		，��12��	y��

MOSFET��	#ªu}«�	。
�R/� �B��VDD�� !�R¬�
��

I。"�)&(
，3\]�MOSFET����67%q

�H<��G�，p&®(4A�/。

https://www.onsemi.cn/
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� 36. MillerDrive ��FG

Input
Stage

VDD

VOUT

VDD H@$/I;

7�¯�IC�8+�	���°，±9��VDD�!�GND�
/�#�:r��²�
,;e��7�CBYP�(/���
ESR�!�ESL)， /�¤³<´=M。¯�7��10 �F�
*�47 �F�Y�7�
>0，y?����!���5
8���。

���CBYP��
��µ��+��VDD����
¶·

� �±5%。'	y�	�≥�20�6¸¹���7�CEQV�


�>?，�¯I7��Q��/VDD。	y�	�0.1 �F�*�
1 �F�<%Y
@º�7，��"8��9A�(:\�X5
R�!�X7R)，/�"a
LM»�!,�P�3:¼。
\]��jk½¾!¿y��，CBYP��&�,�

CEQV�
�50−100�6，<À�CBYP�	���7@AÁd

�Â。�	����$Y
��(Ã�¸¹���7)，
Ä��
�p$C�(\�1−10�nF)，Å��Æ�VDD�!

GND�/�¤&
�Ç，&���3�P
%,;�
D。

<J!KLI;

FAN3111���¥+=����、³;ÈF�，&
É:h���31�,��1�A�
�Rz，�Ê�� 
BËG�(���10�ns�*C��100�ns。ÌÍD�E
Î´�:rÏÐ。

• �,�3�R!��r��Ñ������!�
�r��ÑDÆ。'����TTL��U�� �G»
Ò�F。

• +����Ó&:�G&��，&�Y�3�´

=M¤C~。't&ÔÕ4A�Ö，�,,+��

;:，�GÔÕ&×����!��Ø)��H

Ù�EMI�
J�IÚ。
• �Û,+;B��J7ÜÝjk
½¾，jk�K
ÞL��LM�R<À�"+��，�&:�N�

RßOà。\]�áâã<P¤<��Î²��(/�
=�、�	<�R/´)�	äQ��，'=½¾

.»Ò�R。�!S`¤<¹]，/�:´T³T

srTa。

• �¤C~�	!���3�Ñ，\&�å)�E。

� �37����V�����æ����&�	
MOSFET�G
�P�����3�Ñ。'��3�²
�e��7CBYP�>ç，3«���*�MOSFET ��
�，ß*�。�!Ó&:�>?,1��3，	��


�/!�Ö�¤C~。²�
�CBYP���，x,

1��3�P���¯����MOSFET���	，#i
"8èé�PWM����	
êÖáâ��。

� 37. MOSFET =M�$<@N

PWM

VDSVDD

CBYP

FAN3121/2

��38���!�MOSFET ���G
�3	�。�ë
�，	���$C
J�，���srx�3D3*�

MOSFET�
��。�!>?¥+��，	��
�/
!�Ö�¤C~。

� 38. MOSFET #O�$<@N

PWM

VDSVDD

CBYP

FAN3111

��P�Q�R

FAN3111�ì�U��!���8�
����。
��#����8	，IN−�/�������U。V
IN−�/�r��,�U，.�N��;:í	，� 
���
�Rî�+���U，)Ý�IN+�/���

½¾。

� 1. FAN3111 Q�R

IN+ IN− OUT

0 0 0

0 1 0

1 0 1

1 1 0
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��39�	��
�#����8	，IN−�/���#
:，IN+�/�+r����(PWM)。IN−�/�r��
,�UG，���í	，@ �R����U，)Ý�

IN+�/���
½¾。

� 39. >,�������，?+��

GND

IN−

IN+

OUT
PWM

FAN3111

VDD

��40�	��
=#����		，IN+�/��,�
U。IN+���GND�#:G�R��U，)Ý�IN−�/�
��
½¾。

� 40. >,�������，�+��

GND

IN−

IN+ OUT

PWM

FAN3111

VDD

�I;

�������,;B���MOSFET�!�IGBT�G，
.>ç�R
;ï。��		W7
�，wI���

��
;ïÉ�/X
�L，w+���&rÝ
L

M�)|��

�����	
î;ï�?�D
î!：P��、PY
�、!P��：

PTOTAL � PGATE � PDYNAMIC (eq. 1)

����ðï：àç������3、ñò��;

B�����MOSFET�
�¢	¤@7
;ï。���
MOSFET��N
;ï�&�ÇówI，�	�MOSFET
���ÏI��-�� �VGS，9����Z�QG，&É

����;B�fSW：

PGATE � QG � VGS � fSW (eq. 2)

��[���/�s	�3：�����µ����|
��3ôï\Â
;Bðõ�(�ö/���/���
/)，&�	��9�!��10 “���:»÷”	
�øS
`，&wI�>]��µ��(�VDD �Sù
�3

IDYNAMIC：

PDYMANIC � IDYNAMIC � VDD (eq. 3)

wI!���	
;ïú，&�	&�û¸ó^A

#����/´
����L：

TJ � PTOTAL � �JB � TB (eq. 4)

�	：

TJ = ����L；

�JL = (�*/´
û/；

&ÉTL = �		��
/´LM

MOSFET�������	
;ïüE������
/，�@ñ$:����	ý�/、þ�4A�/，&

É�����MOSFET�|�
���/�ñ$:D�。
���	;ï&�	&�¸óA�：

PPKG � PTOTAL � ROUT,DRIVER

ROUT,DRIVER � REXT � RGATE,FET

� (eq. 5)

�	：

PPKG�=����0�	
;ï；

ROUT,DRIVER�=�(�IOUT�Í�R
A�����/�

VOUT�·ø；

REXT�=�:r�����R!�MOSFET���#�
4
A+��/；&É

RGATE,FET�=����MOSFET ���!�:r
|��
/。
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����$@�

� 41. T�@<A���� PFC ("$@，�BCU$&D# Q1A ) Q1B

� 42. V�WX���D#���

� 43. EFYGZ、V�WX���I"�����

Logic

PWM

Downstream
Converters

Rectified
AC Input

FAN3111

FAN3111

Q1B

Q1A

VDD

VDD

33 �

33 �

PWM FAN3111

VDD

VIN

Q2

VSEC

D1

D2

Q1

T1

CC

PWM
0.1 �F

T2

FAN3111

VDD

VIN
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[\,A

[\,A ��7� � ]^†

FAN3111CSX CMOS 5 �X SOT23 3,000 / F¬�F�

FAN3111ESX 3Z 5 �X SOT23 3,000 / F¬�F�

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

� 2. +#JK

��_� `�

����

(� 10)
(Sink/Src) ��7� �� �

FAN3111C �Ma 1�A +1.1 A/−0.9 A CMOS ���/�����Ma SOT23−5

FAN3111E �Ma 1�A +1.1 A/−0.9 A External (� 11) �?+Ma，Lb�c SOT23−5

FAN3100C G% 2�A +2.5 A/−1.8 A CMOS H^&/G^��G% SOT23−5, MLP6

FAN3100T G% 2�A +2.5 A/−1.8 A TTL H^&/G^��G% SOT23−5, MLP6

FAN3226C H% 2�A +2.4 A/−1.6 A CMOS H)P% + H*b SOIC8, MLP8

FAN3226T H% 2�A +2.4 A/−1.6 A TTL H)P% + H*b SOIC8, MLP8

FAN3227C H% 2�A +2.4 A/−1.6 A CMOS H¨P% + H*b SOIC8, MLP8

FAN3227T H% 2�A +2.4 A/−1.6 A TTL H¨P% + H*b SOIC8, MLP8

FAN3228C H% 2�A +2.4 A/−1.6 A CMOS H^&/G^��H®，�X¯° 1 SOIC8, MLP8

FAN3228T H% 2�A +2.4 A/−1.6 A TTL H^&/G^��H®，�X¯° 1 SOIC8, MLP8

FAN3229C H% 2�A +2.4 A/−1.6 A CMOS H^&/G^��H®，�X¯° 2 SOIC8, MLP8

FAN3229T H% 2�A +2.4 A/−1.6 A TTL H^&/G^��H®，�X¯° 2 SOIC8, MLP8

FAN3268T H% 2�A +2.4 A/−1.6 A TTL 18 V 	±g+7：
¨P® (NMOS) �)`®
(PMOS) + H*b

SOIC8

FAN3223C H% 4�A +4.3 A/−2.8 A CMOS H)P% + H*b SOIC8, MLP8

FAN3223T H% 4�A +4.3 A/−2.8 A TTL H)P% + H*b SOIC8, MLP8

FAN3224C H% 4�A +4.3 A/−2.8 A CMOS H¨P% + H*b SOIC8, MLP8

FAN3224T H% 4�A +4.3 A/−2.8 A TTL H¨P% + H*b SOIC8, MLP8

FAN3225C H% 4�A +4.3 A/−2.8 A CMOS H^&/G^��H% SOIC8, MLP8

FAN3225T H% 4�A +4.3 A/−2.8 A TTL H^&/G^��H% SOIC8, MLP8

FAN3121C G% 9�A +9.7 A/−7.1 A CMOS G)P% + *b SOIC8, MLP8

FAN3121T G% 9�A +9.7 A/−7.1 A TTL G)P% + *b SOIC8, MLP8

FAN3122T G% 9�A +9.7 A/−7.1 A CMOS G¨P% + *b SOIC8, MLP8

FAN3122C G% 9�A +9.7 A/−7.1 A TTL G¨P% + *b SOIC8, MLP8

10. OUT�=�6 V，VDD�=�12 V a�E«L9。
11. �3Z²%��NL$³�@�c�。

MillerDrive is a trademark of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or subsidiaries in the United States and/or other
countries.
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