Fie NOT RECOMMENDED FOR NEW DESIGN
Wms CONTACT US AP2318
600mA ULDO REGULATOR WITH ENABLE

Description Pin Assignments
The AP2318 is a series of ultra low dropout regulators optimized for
low voltage applications where transient response and minimum input (Top View)
voltage are critical.
The AP2318 provides current limit and thermal shutdown. Its circuit VinLT If } 78] EN
includes a trimmed bandgap reference to assure output voltage ) l
accuracy to be within £1.5%. On-chip thermal shutdown provides Vin |22 r | 7| NC
protection against any combination of overload and ambient L ' | |
ive iuncti Vour [ | | G| GND
temperatures that would create excessive junction temperatures. == l I h
Vour [+ l_ _} 5| ADJ/NC

The AP2318 has both fixed and adjustable versions. The 1.3V fixed |  —77777
versions integrate the corresponding resistor divider. The adjustable
version can set the output voltage through two external resistors.

DFN-3x3-8
The AP2318 is available in the standard DFN-3x3-8 and SOIC-8
packages. (TopyView)
Features ne[C) ERED
e  Wide Operating Voltage Ranges: 2.5V to 12V EN| 2 IlADJ/NC
. Output Voltage Accuracy: +1.5%
. On-chip Thermal Shutdown Vi E E Vour
©E i Gl

. Human Body Model 3kV

. Machine Model 600V
e  Operating Junction Temperature: -40°C to #125°C SOIC-8

Applications

. Notebook

. USB Device

e  Add-on Card

e DVD Player

. PC Motherboard
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Typical Applications Circuit

VOUT:1-3V

= Coun
[~ 2.2uF

Vin
o Vin Vour
AP2318-ADJ R1
ADJ/
07
EN NC
GND |
Cn _+ 5
1pF R2
ADJ Version, Vour = 0.8*(R1+R2)/R2
V|N:3.3V
O VIN VOUT
AP2318-1.3
ADJ/
07 I
EN NC
GND _
Cn s p=
1wk T

Fixed 1.3V Version, Vout = 1.3V

l+ Cour
"~ 2.2uF

Pin Description

Pin Number.
Pin Name
DFN-3x3-8 Solc:8

1,2 3,4 Vin Input Voltage

3,4 6 Vout Output Voltage
5 7 ADJINC Adjust Voltage/No Connection
6 8 GND Ground
7 1,5 NC No Connection
8 2 EN On/Off Control
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Functional Block Diagram

1 Vourt
. \ /] .
| |
| |
| |
| |
|| Enable RC OVP i
I Compensation I
5 (7
| (D ADIINC
| |
| |
| RBe:cndgap —— Error A1\ Bl
: eterence VLB Amplifier N :
| |
' Thermal Current A2 |
: Shutdown Limit :
| |
6 (8
: ! | ! | ®. “eno
I . . . |
I Connect A1 and A2, disconnect B: Fixed VoltageVersion I
! Connect B, disconnect A1 and"A2:Adjustable Voltage'Version | AB)
A: DFN-3x3-8
B: SOIC-8
Absolute Maximum Ratings (Note 1)
Symbol Parameter Rating Unit
ViN Input Voltage 15 \Y
T; Operating Junction Temperature +150 °C
Tste Storage Temperature Range -65 to +150 °C
TLEAD Lead Temperature (Soldering, 10sec) +260 °C
SOIC-8 135
1A Thermal Resistance’(Note 2) °C/W
DFN-3x3-8 120
ESD ESD (Human Body Model) 3000 \%
ESD ESD (Machine Model) 600 \Y

Notes: 1."Stresses greater thanthose listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “Recommended Operating Conditions” is not implied.

Exposure to “Absolute Maximum Ratings” for extended periods may affect device reliability.

N

. Absolute maximum ratings indicate limits beyond which damage to the component may occur. Electrical specifications do not apply when operating the
device outside of its operating ratings. The maximum allowable power dissipation is a function of the maximum junction temperature, T;(max), the junction-
to-ambient thermal resistance, 8,4, and the ambient temperature, Ta. The maximum allowable power dissipation at any ambient temperature is calculated
using: Pp(max) = (T;(max)-Ta)/6;a. Exceeding the maximum allowable power dissipation will result in excessive die temperature, and the regulator will go
into thermal shutdown.
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Recommended Operating Conditions

Symbol Parameter Min Max Unit
ViN Input Voltage 25 12 \%
VEN Enable Voltage — 12 \%

T, Operating Junction Temperature Range -40 +125 °C

Electrical CharacteristicS (Operating Conditions: 2.5V < Vin < 12V, Cin = 1pF, Coutds 2.2uF, Ty =/25°C, unless otherwise
specified. (P £ Maximum Power Dissipation). Limits appearing in Boldface type apply over the entire junction tempefature range for operation of -
40°C to +125°C.)

Symbol Parameter Conditions Min Typ Max Unit
Y Reference Voltage AP2318-ADJ lout = 10mA, V|n-Vour= 2V, Ty= +25°C 0.788 0.800 0.812 v
REF g 10mA < lout < 600mA, Vour+2V~& Vi sd2v 0784 4 0800 | 0.816
V. Outout Voltage lout = 10mA, V|n= 2.5V, Tj=&25°C -1.5% 1.5% v
out P g 10MA < louT < 600MA, 2.5V < Vin'&.12V/ 229 2%
lout(max) [ Maximum Output Current VIN-VouT = 2V 0.85 1.2 — A
AP2318-ADJ
— 1 6 mV
VRLINE Line Regulation lout = 10mA, Vout+2V S ViNE 12V
lout = 10MA, 2,5V VN S 12V — 1 6 mV
AP2318-ADJ
— 1 10 mV

ViIN=Vout+2V,10mA < lout £ 600mA

VRLOAD Load Regulation

Vin = 2.5V, 10mA < lout S:600mMA — 1 10 mvV

VbRoP Dropout Voltage AVOUT(AVREF) = 4%, louTt =.600MA — 0.35 - \Y
lADg Adjust Pin Current = — 0.05 1 HA
ILoap(min) | Minimum Load Currént Vout+2V < VN < 12V.(ADJ only) — 1.7 5 mA
lo Quiescent Current VN = VouTt+2V, Tout = OMA — 250 — HA

RMS Output Noise
Vol P Ta= +25°C, 10Hz < f < 20kHz — 0.003 — %
(% of\Vour)

Thermal Shutdown

— — — +150 — °C
Temperature
Thermal Shutdown
— ) — — +25 — °C
Hysteresis
Enable Logic Low — — 0.8
VEN Enable Input Voltage \Y
Enable Logic High 2.25 — —
VeN = 2.25V — 5 15 pA
lEN Enable Input Current
Ven = 0.8V — — 4 pA
Thermal Resistance DFN-3x3-8 _ 15 _
03¢ . °C/W
(Junction to Case) solc-8 . 24 .
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Performance Characteristics

Output Voltage vs. Output Current Output Voltage vs. Output Current
(Conditions: Vour = 0.8V, ADJ Short to GND) (Conditions: Vour = 1.2V, R1 = 3kQ, R2 = 6.2kQ)
0.90 ‘ 1.30 T
0.88 AP2318-ADJ 1 1.28 AP2318-ADJ__|
V,,,;=0.8V V=12V
0.86 ADJ short to GND 1 1.26 ngsz:( ]
T =25°C R2=6.2kQ
0.84 ¢ : ~ 124 . ]
> v, =2.8V s T2
0.82 : 1.22 —
% N E Vv, =3.2v
§ 0.80 S 120
Z om 2 118
s 3
O o076 1.16
0.74 1.14
0.72 1.12
0.70 1.10
0 50 100 150 200 250 300 0 50 100 150, 200 250 300
Output Current (mA) Output Cdrrent (mA)
Output Voltage vs. Output Current Output Vaoltagews. Output Current
(Conditions: Vour = 0.8V, ADJ Short to GND) (Conditions: Vour =1.2V, R1 = 3kQ, R2 = 6.2kQ)
1.0 15 ‘ ‘
0.9 14 AP2318-ADJ |
13 Vo=l2v
0.8 i T 12 - = =, R1=3kQ —
— 07 ! R4 11 //’ R2=6.2kQ |
S [ 7 < o 7 T=25°C
2 06 | / AP2318-ADJ - o 09 7
£ ‘ Vv, =0.8V g os ,
S 05 / our - = O 7
> : ADJ short to GND S o7 /]
2 o4 1 T =25°C . . /
= I / 29
3 . |- | = s /
03 I o .
| . > 04 7 RV
0.2 va —-=V =3.2V+—+ 03 / N et
I . N 7 - -V =25V
/ - =V =8V 0.2 4 N
0.1 I - \}N =12V P o, _V\N:]‘ZV
7 ‘ ey 0.1 Y ‘ ‘ ‘
0.0 11 0.0 A
0 150 300, 450 600 750 900 1050 1200, 1350 1500 0 150 300 450 600 750 900 1050 1200 1350 1500
Output Current (mA) Output Current (mA)
Output Voltage vs. Qutput Current Output Voltage vs. Output Current
(Conditions: Vour = 0.8V, ADJ Short to GND) (Conditions: Vour = 1.2V, R1 = 3kQ, R2 = 6.2kQ)
1.1 15
10 1.4
: 13
0.9 12 - L
0.8 - 1.1 ! p
s ; ) s 10 : /
S o7 } / S oo ; /1 AP2318-ADJ
. P . <
g o6 | A AP2318-ADJ | S o8 . / x'“_ﬁf\z/v _
g 0.5 / // V\NZZ'SV B S 07 / OLE_ i
Z . 74 V. =0.8V > / R1=3kQ
3 ] 4 / out” ~° 5 06 7, R2=6.2kQ
5 o4 - ADJ short to GND g s ] ./ S
© s N L S o4 s —T=25C |
— T =25° ’ | s / o
02 | T=25C 03 ! - - T=-40°C _|
.. 4 - - —=_40° ] . -
iy T=40°C 02 X —-=T_=125°C |
01 .l _-_TC:125 C — 0.1 g ' | | |
ool | i / L 0oL 2 L[]
0 150 300 450 600 750 900 1050 1200 1350 1500 0 150 300 450 600 750 900 1050 1200 1350 1500
Output Current (mA) Output Current (mA)
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Performance Characteristics (cont)

Output Voltage vs. Input Voltage
(Conditions: Vour = 0.8V, ADJ Short to GND)

Output Voltage (V)

Supply Current (uA)

Output Voltage vs. Input Voltage

(Conditions: Vour = 1.2V, R1 = 3kQ, R2 = 6.2kQ)

1.4
12 — B S S S
1.0 ‘
AP2318-ADJ
08 V=12V
R1=3kQ
06 i R2=6.2kQ
i T =25°C
0.4 300mA
- — 10mA
0.2 —-=600mA
: | |
0.0
0 2 3 4 5 6 7 8 9 10 11 12
Input Voltage (V)
Output Voltage vsm€ase Temperature
(Conditions: Vour =1.2V, R1 = 3kQ, R2 = 6.2kQ)
1.30 ‘ ‘
128 AP2318-ADJ
2o Vv, =3.2V
V=12V
g 1.24 R1=3kQ
R2=6.2kQ
[
e I, =10mA
<>3 1.20
3 118 —
]
© 1.16
1.14
1.12
1.10
-20 0 20 40 60 80 100 120
Case Temperature (°C)
Supply Voltage vs. Input Voltage
(Conditions: Vour = 1.2V, R1 = 3kQ, R2 = 6.2kQ)
400
350
300 _/ M —
!
250 H AP2318-ADJ
; / ! Vv, =l.2v
200 ! R1=3kQ
/ / ! R2=6.2kQ)
150 l' 1 No Load |
. —_ (¢}
i // - - T_=40C
100 } | —T=25C |
. { ! —-—T=125C
50 LA
//
0 e A~
0 1 2 3 4 5 6 7 8

Input Voltage (V)

1.0
0.9
0.8
0.7
S
E’ 0.6 "
g , I AP2318-ADJ
5 0 fh V_ =0.8V
> ouT
= o4 U ADJ short to GND
=3 I T =25°C
> 1 C
o 03 1
'k ——300mA
0.2 I I - — 10mA
I —-—600mA
01 Ll
1
0.0 at
0 1 2 3 4 5 6 7 8 9 10 11 12
Input Voltage (V)
Output Voltage vs. Case Temperature
(Conditions: Vour = 0.8V, ADJ Short to GND)
0.90
0.88
0.86
. 0.84
2
o 0.82
[=))
8
S 080
>
5
= 078 AP2318-ADJ
O o076 VIN=2'8V 1
V,,,=0.8V
0.74 ADJ short to GND ~ 3|
072 o, =10mA A
[ | <
-40 -20 0 20 40 60 80 100 120
Case Temperature (°@)
Supply Voltage vs. input Moltage
(Conditions: Vour = 0.8V, ADJ Short to GND)
250
225
200 -
,i 175 /] T
g 180 ! / AP2318-ADJ
(0] —
S 125 I / ! Vour=0-8V |
O [/ T ADJ short to GND
> A No Load
& 100 'I’ - ) |
@ 75 Ly - = T=40C
; —T =25C
50 L oo
/] —-=T_=125°C
25 .
/ / !
oleA”
0 1 2 3 4 5 6 7 8
Input Voltage (V)
AP2318
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Performance Characteristics (cont)

Supply Current vs. Case Temperature
(Conditions: Vour = 0.8V, ADJ Short to GND)

1500

7 of 13

340 ‘ ‘
336 AP2318-ADJ—
- Vv, =3.2V
Vo, =1.2v
—_ 328 R1=3kQ
< —— R2=6.2kQ
2 324 ~— No Load —
o \
S 320
o
>
o 316
(=N
>
0 312
308
304
300
-40 =20 20 40 60 80 100 120
Case Temperature ('C)
Supply Currentivs#Output Current
(Conditions: Vour =1.2V, R1 = 3kQ, R2 = 6.2kQ)
20
18 i
/
16 //
14 ,/
< /f
E / AP2318-ADJ
< / VvV, =3.2v
[ —
g 10 / Vou‘r—l'zv
o / R1=3kQ
2 / R2=6.2kQ
S 6 ‘ ‘
® —T.=25C
4 - = T=-40°C —
T =125°C
2 '// c —
ol | [
0 150 300 450 600 750 900 1050 1200 1350 1500
Output Current (mA)
Supply Current vs. Output Current
(Conditions: Vour = 1.2V, R1 = 3kQ, R2 = 6.2kQ)
20
18 /
/
16 //
< 14 /
E // AP2318-ADJ
= 12 - =
£ 7 V=12V
= 7 R1=3kQ
> 10
@) /9 R2=6.2kQ
> o
S 8 /4 T =25°C
3 // “ [
6 // - -V, =32V
4 7 —V, 725V _|
v, =12V
2 /‘
0 —]
0 150 300 450 600 750 900 1050 1200 1350 1500

220
216
212 AP2318-ADJ
Vv, =2.8V
z 208 Vv, =0.8V —
= ADJ short to GND
£ No Load -
S 200
O
Z‘ /__\
o 196
o
>
O 192
188
184
180
-40 -20 0 20 40 60 80 100 120
Case Temperature (°C)
Supply Current vs. Output Current
(Conditions: Vour = 0.8V, ADJ Short to GND)
20
18
7
16 /
//
/4
2 14 /,
£E [/ AP2318-ADJ
€ © / V,=2.8V 7
o —
S 1 V0.8V
O // ADJ short to GND
> 8 I | o
g —T=25°C
= 6 0, —
2 - — T_=-40C
4 L T.=125°C —
2 /
0 ,_f//
0 150 300 450 600 750 900 1050 1200, 1350
Output Current (mA)
Supply Current vs. Qutput Current
(Conditions: Vour = 0.8V;,ADJ Short to GND)
20
18
16 //
< 14
£ / AP2318-AD) |
S / VOUT:O'BV
S 10 ADJ short to GND _|
2 // T =25°C
=S 8
£ —V, 32V
2B - =V =8V
. B v, =12V
2 2
Cd
0 ="
0 150 300 450 600 750 900 1050 1200 1350 1500
Output Current (mA)
AP2318
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Performance Characteristics (cont)

(Conditions: Viy = 2.5V, Vout = 1.3V, lout = 1mA to 300mA,

Load Transient Response

Cn = lLlF, Cout = 22|JF)

AV (50mV/Div)  lair (100mMA/Div)

Time (200us/Div)

Line Transient Response
(COﬂditiOﬂS: VN = 2.5V to 5V, Vour = 0.8V, loutr = 10mMA,
Cn= OHF, Cour = 2.2|JF)

(Conditions: Viy = 2.5V, Vout = 1.8V, lout = 1mA to 600mA,

AVaurr (100mV/Div) o (200mA/Div)

Load Transient Response

Cn= 1|JF, Cout = ZZHF)

ot

Time (200us/Div)

Line Transient Response
(Conditions: Viy = 2.5Vto 10VVour = 0.8V, loutr = 10mA,
Cin = 0|J.F, Cout = 2.2}J.F)

< >
g S
> n
2 3}
~ E
E c
C >
31 <
Chl
= :
a =
NS [a) ;
z S S I
£ . . ; ; -
v i) : : : :
z z : r-'—_
2 Z
Chil 50.0mv eSimIF .00 7 ~BM[1000s] A ChZ 7 s40mv] EL 500y wiChe 500 7 RN 100ps] A ChZ 7 800mv
PSRR vs.®requency PSRR vs. Frequency
100 100
90 90
80 80
70 70 NS
T ™ — \
& 60~ \\ o 60
z N\ 2 \
x S0 x 50 \
@
n
2 a0 N a 40 \\
AP2318-ADJ SN AP2318-ADJ N
% v ,=l.2v N 30— v =0.8V y
20 V3104V N ol V3104V N
C,=LuF, C,, =2.24F A\ C,=LuF, C, =2.24F
10 ILOADzlomA 10 — |LOAD=lOmA \
0 L NIRRT
10 100 1k 10k 100k 10 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
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Performance Characteristics (cont)

1.2
11
1.0
0.9
0.8
0.7
0.6
0.5
0.4

Power Dissipation (W)

0.3
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0.1
0.0

AP2318
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Power Dissipation vs. Ambient Temperature
(Conditions: Vour = 1.2V, R1 = 3kQ, R2 = 6.2kQ)

N

N

\\

S

|| AP2318-ADJ
- V,=3.2v

Vv, =12V

1 ouT

R1=3kQ

| R2=6.2kQ
I+ SOIC-8

Output Voltage (V)

| CIN:lpF

C. =2.2uF

out

30 40 50

Ambient Temperature (°C)

60

70

80

90

100

110

120
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Output Voltage vs. Enable Input Voltage
(Conditions: Vour = 1.2V, R1 = 3kQ, R2 = 6.2kQ)

1.4

12

1.0 /

08 AP2318-ADJ

- V=12V
V,=3.3V

0.6 R1=3kQ

( R2=6.2kQ

0.4 T_=25°C
| |
loyr=10MA

0.2

0.0 J

00405 10 15 20 (25 30 35 40 45 50 55 60

Enable [nput Veltage (V)
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Wms AP2318
Ordering Information
AP2318 X - X X X
Product Name Package Output Voltage Packing E1/G1
M : SOIC-8 ADJ : Adjustable Output TR : Tape & Reel E1l: RoHS Compliant
DN : DFN-3x3-8 1.3 : Fixed Output 1.3V Blank : Tube G1: RoHS Compliant
and Green
Part Number Marking ID
Temperature .
Package Range ) RoHS Compliant . RoHS Compliant Packing
RoHS Compliant RoHS Compliant
and Green and Green
AP2318M-ADJE1 AP2318M-ADJG1 2318M-ADJE1 2318M-ADJG1 Tube
AP2318M-
AP2318M-ADJTRG1 | 2318M-ADJE1 2318M=ADJG1 Tape & Reel
ADJTRE1
SOIC-8 -40 to +125°C
AP2318M-1.3E1 AP2318M-1.3G1 2318M-1.3E1 2318M-1.3G1 Tube
AP2318M-
AP2318M-1.3TRG1") |'2318M-1.3E1 2318M-1.3G1 Tape & Reel
1.3TRE1
AP2318DN- AP2318DN-
F9E BOE Tape & Reel
ADJTRE1 ADJTRG1
DFN-3x3-8 -40 to +125°C
AP2318DN- AP2318DN-
F9B B9B Tape & Reel
1.3TRE1 1.3TRGL
AP2318 10 of 13 October 2021
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Package Outline Dimensions (all dimensions in mm(inchy).)

(1) Package Type: SOIC-8

4.700(0.185)

\~ 0.190(0.007) |
\  0.250(0.010)

- 2AOUU150) 0.320(0.013)
5.100(0.201) 1.350(0.053)
.---"Ir'-i 1.750(0.069)
-
|I / \ | ;..-'.I—--t
7 T———
' |I || | 1
i , il
\"'hh.._lj,-l‘f _/ I b
| o
7 0.675(0.027)
0.725(0.029) 5.800(0.228)
1.270(0.050) 6.200(0.244)
TYP
D
20:1
0.100(0.004) #0.800(0.031)
0.300(0.012 Q@ — T T
(0012 g - J 0.200(0.008)
D’ —
]
HH'H A -
i @ ? S 7\ 1
1.000(0.039) | L -1 I
- N i} |
_|l-1= o — — [l 28000150 |' | |
4.000 (R |
}_ | .000(0.157) | .'
_€ | l \ /
T \ ' \ _ S
H HiH\H _ _
) il
)

\  0.900(0.035) \ R0.150(0.006)
\ 0.450(0.017)

0.800(0.031)
Mote: Eject hole, oriented hole and mold mark is optional.
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Package Outline Dimensions (Cont. All dimensions in mm(inch).)

(2) Package Type: DFN-3x3-8

0.180(0.007) 0.650(0.026)
BSC
2.900(0.114) 0.300(0.012) \
3.100(0.122) NS T N8
U U i LJ LJ 0.373(0.015)
| 0.575(0.023)
|
I !

2.900(0.114) 1.40000.055) | [=— k — 1 |
3.100(0.122) 1.600(0.063) T 2.200(0.087)
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I N C O RP ORATED

IMPORTANT NOTICE

1. DIODES INCORPORATED AND ITS SUBSIDIARIES (“DIODES”) MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
WITH REGARDS TO ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of Diodes products
described herein and application examples. Diodes does not assume any liability arising out of the application or use of this document or any
product described herein. This document is intended for skilled and technically trained engineering customers and‘users who design with Diodes
products. Diodes products may be used to facilitate safety-related applications; however, in all instances customers and users are responsible for
(a) selecting the appropriate Diodes products for their applications, (b) evaluating the suitability of theysDiodes products for their intended
applications, (c) ensuring their applications, which incorporate Diodes products, comply the applicable legal and regulatery requirements as well
as safety and functional-safety related standards, and (d) ensuring they design with appropriate safeguards (including testing, validation, quality
control techniques, redundancy, malfunction prevention, and appropriate treatment for aging degradation),to' minimize the risks associated with
their applications.

3. Diodes assumes no liability for any application-related information, support, assistance,or feedback that mayabe provided by Diodes
from time to time. Any customer or user of this document or products described herein will assumeyall risks and liabilitiesiassociated with such
use, and will hold Diodes and all companies whose products are represented herein opoen Diodes’ websites, harmlessragainst all damages and
liabilities.

4. Products described herein may be covered by one or more United States, international or fforeigndpatents and pending patent
applications. Product names and markings noted herein may also be covered, by ‘oné or more United States, international or foreign trademarks
and trademark applications. Diodes does not convey any license under any of, its intellectual property rightsyer_the rights of any third parties
(including third parties whose products and services may be described in this doacument or on Diodes” website), under this document.

5. Diodes products are provided subject to Diodes’ Standard Terms and Conditions of Sale
(https://www.diodes.com/about/company/terms-and-conditions/terms-and-conditions-of-sales/) or other applicable terms. This document does not
alter or expand the applicable warranties provided by Diodes, Diodes dees not warrant or accept any liability whatsoever in respect of any
products purchased through unauthorized sales channel.

6. Diodes products and technology may not be‘used for or ineorporated into any products or systems whose manufacture, use or sale is
prohibited under any applicable laws and regulations. Should customers or users use Diodes products in contravention of any applicable laws or
regulations, or for any unintended or unauthorizedgapplication, /customers @nd usersywill{a) be solely responsible for any damages, losses or
penalties arising in connection therewith or as/a result thereof, and (b) indemnify and hold Diodes and its representatives and agents harmless
against any and all claims, damages, expenses, and attorney fees arisingwout of; directly or indirectly, any claim relating to any noncompliance with
the applicable laws and regulations, as well’as any unintended or unauthorized,application.

7. While efforts have been made, tosensure the information contained in this document is accurate, complete and current, it may contain
technical inaccuracies, omissions.and typographical errors. Diodesdoes not'warrant that information contained in this document is error-free and
Diodes is under no obligation t0 update or-otherwise correct this information. Notwithstanding the foregoing, Diodes reserves the right to make
modifications, enhancements; improvements, corrections or. other changes without further notice to this document and any product described
herein. This document is written'in English but may be translated into multiple languages for reference. Only the English version of this document
is the final and determinative format released by Diodes.

8. Any unatthorized copying, modification, distribution, transmission, display or other use of this document (or any portion hereof) is
prohibited. Diodesyassumesyno responsibility for any losses incurred by the customers or users or any third parties arising from any such
unauthorizedduse.

Copyright© 2021 Diodes Incorporated

wwwidiedes.com
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