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RAIL-TO-RAIL INPUT/OUTPUT CMOS OPERATIONAL AMPLIFIERS

Description Pin Assignments
The AZV831/AZV832 is single/dual channels rail-to-rail input and

output amplifier, which provides a wide input common-mode voltage (Top View)
range and output voltage swing capability for maximum signal swings

in low supply voltage applications. The device is fully specified to OUTPUT ,—1 —5| VCC
operate from 1.6V to 5.0V single supply, or £0.8V and +2.5V dual

supply applications. It features very low supply current dissipation VEEE
70pA per channel, which is well suitable for today's low-voltage and/or

portable systems. IN+| 3 4 |IN-

The AZV831/AZV832 features optimal performance in very low bias

current of 1pA, which enables the IC to be used for integrators, SOT-23-5 (AZV831)
photodiode amplifiers, and piezoelectric sensors etc. The device has
typical 0.5mV input offset voltage and provides 1MHz bandwidth. (Top View)

The AZV831/AZV832 he | kagi hnol
e 831/ gs adopts the atgst pac tagm'g technology to meét OUTPUT1|I O Zl VCC
the most demanding space-constraint applications. The AZV831 is
available in standard SOT-23-5 package. The AZV832 is offered in IN1-| 2 7 | OUTPUT 2
the traditional MSOP-8 and SOIC-8 packages.
IN1+[ 3 | 6 ] IN2-

Features VEE [ 4 5 | N2+
e Single Supply Voltage Range: 1.6V to 5.5V

e  Ultra-low Input Bias Current: 1pA (Typ.)
o  Offset Voltage: 0.5mV (Typ.), 2.5mV (Max.)
e  Rail-to-Rail Input App”cations
Vem: 300mV beyond Rails @ Ve = 5V
Rail-to-Rail Output Swing:
10kQ Load: 4mV from Rail
1kQ Load: 25mV from Rail
e Supply Current: 70pA/Amplifier
e  Unity Gain Stable
Gain Bandwidth Product: 1.0MHz
. Slew Rate: 0.45V/us @ Vcc = 5.0V
. Operation Ambient Temperature Range: -40°C to +85°C
e Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2)
e Halogen and Antimony Free. “Green” Device (Note 3)

SOIC-8/MSOP-8 (AZV832)

. Sensors

. Photodiode Amplification

e  Battery-Powered Instrumentation

e  Pulse Blood Oximeter, Glucose Meter

Notes: 1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS) & 2011/65/EU (RoHS 2) compliant.
2. See http://www.diodes.com/quality/lead_free.html for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green"
and Lead-free.
3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl) and
<1000ppm antimony compounds.
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Absolute Maximum Ratings (Note 4)
Symbol Parameter Rating Unit
Vce Power Supply Voltage 6.0 \%
Vip Differential Input Voltage 6.0 \%
VIN Input Voltage -0.3to Vcct+0.5 \Y
T Operating Junction Temperature +150 °C
SOT-23-5 220
01a Thermal Resistance (Junction to Ambient) SOIC-8 150 °C/W
MSOP-8 200
TstG Storage Temperature Range -65 to +150 °C
TLEAD Lead Temperature (Soldering,10 Seconds) +260 °C
— ESD (Human Body Model) 4000 \%
— ESD (Machine Model) 300 \%

Note 4: Stresses greater than those 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.

Recommended Operating Conditions

Symbol Parameter Min Max Unit
Vce Supply Voltage 1.6 5.5 \%
Ta Operating Ambient Temperature Range -40 +85 °C
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Electrical Characteristics

1.6V DC Electrical CharacteristiCs (vce= 1.6V, Vee = 0, Vour = Vec/2, Vem = Vee/2, Ta= +25°C, unless otherwise noted.)

Symbol Parameter Conditions Min Typ Max Unit
Vos Input Offset Voltage — — 0.5 25 mV
Is Input Bias Current — — 1.0 — pA
los Input Offset Current — — 1.0 — pA
Vem Input Common-mode Voltage Range | — -0.2 — 18 \Y
CMRR Common-mode Rejection Ratio Vem=-0.2V to 1.8V 55 75 — dB
G Large Signal Voltage Gain Ri=10kQ to Vec/2, 90 110 dB
v ge =1 g Vour = 0.2V to 1.4V
AVos/AT Input Offset Voltage Drift — — 2.0 — pv/iec
RL = 1kQ to Vcc/2 — 30 50
VoL/VoH Output Voltage Swing from Rail mV
R = 10kQ to Vcc/2 — 3 15
IsiNk Sink Vout = Vce 8 10 —
Output Current mA
ISouRCE Source Vout =0V 5 8.5 —
Zout Closed-loop Output Impedance f=10kHz, Ay=1 — 9 — Q
PSRR Power Supply Rejection Ratio Vce = 1.6V to 5.0V 66 80 — dB
Icc Supply Current (Per Ampilifier) Vout = Vccl/2, loutr=0 — 70 90 MA

1.6V AC Electrical CharacteristiCs (Vcc= 1.6V, Vee = 0, Vout = Vec/2, Vom = Veo/2, Ta = +25°C, unless otherwise noted.)

Symbol Parameter Conditions Min Typ Max Unit
GBP Gain Bandwidth Product R =100kQ — 1.0 — MHz
1V Step,
SR Slew Rate (Note 5) — 0.32 — V/us
CL=100pF, R = 10kQ
[OV] Phase Margin R = 100kQ — 67 — Degrees
. . i f=1kHz, Av=1, VIN= 1Vpp
THD+N Total Harmonic Distortion+Noise — -70 — dB
RL = 10kQ, C. = 100pF
en Voltage Noise Density f = 1kHz — 27 — v /VH
Note 5: Number specified is the positive slew rate.
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Electrical Characteristics (cont)

1.8V DC Electrical CharacteristiCS (vVce= 1.8V, Vee = 0, Vour = Vec/2, Vem = Vee/2, Ta= +25°C, unless otherwise noted.)

Symbol Parameter Conditions Min Typ Max Unit
Vos Input Offset Voltage — — 0.5 25 mv
I Input Bias Current — — 1.0 — pA
los Input Offset Current — — 1.0 — pA
Vem Input Common-mode Voltage Range | — -0.2 — 2.0 Vv
CMRR Common-mode Rejection Ratio Vem =-0.2V to 2.0V 55 75 — dB
Gv Large Signal Voltage Gain S;LTTlogg:ftXCfg/’ 90 112 — dB
AVos/AT Input Offset Voltage Drift — — 2.0 — pv/eC
RL = 1kQ to Vcc/2 — 25 50
VoL/VoH Output Voltage Swing from Rail mV
RL=10kQ to Vcc/2 — 3 15
Isink Sink Vout =Vce 12 16 —
Output Current mA
Isource Source Vout = 0V 10 14 —
Zout Closed-loop Output Impedance f = 10kHz — 9 — o)
PSRR Power Supply Rejection Ratio Vce = 1.6V to 5.0V 66 80 — dB
Icc Supply Current (Per Amplifier) Vout = Vcce/2, lout=0 — 70 90 HA

1.8V AC Electrical CharacteristiCS (vec= 1.8V, Vee = 0, Vour = Vee/2, Vem = Veel2, Ta= +25°C, unless otherwise noted.)

Symbol Parameter Conditions Min Typ Max Unit
GBP Gain Bandwidth Product RL = 100kQ — 1.0 — MHz
1V Step,
SR Slew Rate (Note 5) C. = 100pF, Ry = 10kQ — 0.34 — Vius
oy Phase Margin RL = 100kQ — 67 — Degrees
| . . i f=1kHz, Ay=1, ViN=1Vpp _ 70 _ d
THD+N Total Harmonic Distortion+Noise Ru = 10kQ, C = 100pF B
en Voltage Noise Density f=1kHz — 27 — nV /VH
Note 5: Number specified is the positive slew rate.
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Electrical Characteristics (cont)
3.0V DC Electrical CharacteristiCs (vec=3.0v, Vee = 0, Vour = Vee/2, Vem = Vec/2, Ta = +25°C, unless otherwise noted.)

Symbol Parameter Conditions Min Typ Max Unit
Vos Input Offset Voltage — — 0.5 25 mv
I Input Bias Current — — 1.0 — pA
los Input Offset Current — — 1.0 — pA
Vem Input Common-mode Voltage Range | — -0.3 — 3.3 Vv
Vem=-0.3V to 1.8V 62 80 —
CMRR Common-mode Rejection Ratio dB
Vem=-0.3V to 3.3V 58 75 —
RL=1kQto Vcc/2 ,
11 —
G ol Vel _ Vour = 0.2V t0 2.8V 9 0
v Large Signal Voltage Gain RL= 10kQ to Voo/2, o s _ dB
Vout =0.1V to 2.9V
AVos/AT Input Offset Voltage Drift — — 2.0 — pv/eC
RL = 1kQ to Vce/2 — 20 50
VoL/VoH Output Voltage Swing from Rail mV
RL=10kQ to Vcc/2 — 3 15
Isink Sink Vourt = Vce 50 60 —
Output Current mA
Isource Source Vour = 0V 50 65 —
Zout Closed-loop Output Impedance f=10kHz — 9 — Q
PSRR Power Supply Rejection Ratio Vce = 1.6V to 5.0V 66 80 — dB
Icc Supply Current (Per Amplifier) Vourt = Vcce/2, lout=0 — 70 90 PA

3.0V AC Electrical CharacteristicS (Vcc= 3.0V, Vee = 0, Vout = Vee/2, Vom = Veol2, Ta= +25°C, unless otherwise noted.)

Symbol Parameter Conditions Min Typ Max Unit
GBP Gain Bandwidth Product RL = 100kQ — 1.0 — MHz
G =1, 2V Step, . 0.40 .
SR Slew Rate (Note 5) C_ = 100pF, R = 10kQ : Vius
oy Phase Margin RL = 100kQ — 67 — Degrees
| o _ f=1kHz, G = 1, Vin= 1Vpp B 70 o
THD+N Total Harmonic Distortion+Noise RL = 10kQ, Cy = 100pF dB
en Voltage Noise Density f=1kHz — 27 — nv /vHz
Note 5: Number specified is the positive slew rate.
AZV831/2 6 of 24 March 2017

Document number: DS39634 Rev. 1-2 www.diodes.com © Diodes Incorporated


http://www.diodes.com

W PRODUCT

DrCOES.

I N C O RP ORATED

AZV831/2

Electrical Characteristics (cont)

5.0V DC Electrical CharacteristiCSs (vVcc=5.0V, Vee = 0, Vout = Vec/2, Vem = Vee/2, Ta= +25°C, unless otherwise noted.)

Symbol Parameter Conditions Min Typ Max Unit
Vos Input Offset Voltage — — 0.5 2.5 mv
Is Input Bias Current — — 1.0 — pA
los Input Offset Current — — 1.0 — pA
Vem Input Common-mode Voltage Range | — -0.3 — 5.3 i
Vem =-0.3Vto 3.8V 70 85 —
CMRR Common-mode Rejection Ratio dB
Vem=-0.3Vto 5.3V 65 90 —
RL=1kQ to Vcc/2,
2 —
G Si Vol Gai Vourt = 0.2V to 4.8V 80 9 d
\Y Large Signal Voltage Gain RL= 10kQ to Voo/2, o o _ B
Vourt = 0.05V to 4.95V
AVos/AT Input Offset Voltage Drift — — 2.0 — pv/eC
RL = 1kQ to Vcc/2 — 25 50
VoL/VoH Output Voltage Swing from Rail mVv
RL = 10kQ to Vcc/2 —_ 4 15
Isink Sink Vourt = Vce 100 150 —
Output Current mA
Isource Source Vour = 0V 110 185 —
— Closed-loop Output Impedance f=1kHz, Ay=1 — 9 — Q
PSRR Power Supply Rejection Ratio Vce = 1.6V to 5.0V 66 80 — dB
Icc Supply Current (Per Amplifier) Vourt = Vcce/2, lout=0 — 70 90 PA

5.0V AC Electrical CharacteristicS (Vcc=5.0V, Vee = 0, Vout = Vec/2, Vom = Veo/2, Ta = +25°C, unless otherwise noted.)

Symbol Parameter Conditions Min Typ Max Unit
GBP Gain Bandwidth Product RL = 100kQ — 1.0 — MHz
2V Step,
SR Slew Rate (Note 5) C. = 100pF, Ry = 10kQ — 0.45 — V/us
oy Phase Margin RL = 100kQ — 67 — Degrees
f=1kHz, Ay=1, Vin= 1Vpp
’ ’ — -70 —
THD+N THD+N Ru = 10kQ, C = 100pF dB
en Voltage Noise Density f=1kHz — 27 — nv /VH
Note 5: Number specified is the positive slew rate.
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Performance Characteristics

Supply Current vs. Temperature
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Performance Characteristics (cont)
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Performance Characteristics (cont)

Output Short Circuit Current Output Short Circuit Current
vs. Supply Voltage vs. Supply Voltage
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Performance Characteristics (cont)

Gain and Phase vs. Frequency

with Resistive Load
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Gain and Phase vs. Frequency

with Capacitive Load
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Performance Characteristics (cont)

Gain and Phase vs. Frequency
with Resistive Load
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Performance Characteristics (cont)
Output Impedance vs. Frequency THD+N vs. Output Voltage
1000 T — I B T T
SR = | 1 sl B
= VoL = o BRI 1
— VeemOV . C A1, R =10k, C =100pF ==7
. L~ —V_=0.8V,V =-0.8V T
5 100 L - = V_=0.9V,V_=-0.9V W
e — _ <. VL5,V =15V e
§ D 44 g;‘j ==V =25V _=25V aass t
° Y R
g w & - 4 o1 ! !
£ I ¥
= = i o i
=4 - L /, . T
8 // —AV:]_ ] 0.01 / ’/ " =~
1 - = AF10 — = =
<. AF100 — R .
[ R 1E-3
[ T 0.01 01 1
100 1k 10k 100k Output Voltage (V)
Frequency (Hz)
THD+N vs. Frequency Input Voltage Noise Density
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= Bandwidth<10Hz to 22kl‘—|‘z‘ N i i i i i i i H V =5.0V, V=0V, A =1
V,=0.8V,V =08V |
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Small Signal Pulse Response Small Signal Pulse Response
V|N VIN
50mV/div 50mV/div
VOUT VOUT
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AZV831/2

Performance Characteristics (cont)

Small Signal Pulse Response

Vin
50mV/div

Vour
50mV/div

CL=100pF, R .=100kQ, Ay=1

Time (2us/div)

Large Signal Pulse Response

( Vee=1.6V
VEEZOV

ks

CL=200pF, R .=100kQ, Ay=1

T

Vin
500mV/div %

Vour
500mV/div |

Time (10us/div)

Large Signal Pulse Response

£

Vcc:3.0V i
VEEZOV

Vin
1Vv/div

Vout

1v/div §
CL=200pF, R .=100kQ, Ay=1

uuuuu

Time (10ps/div)

Vin
50mV/div

Vour
50mV/div

Vin
500mV/div

Vour

500mV/div

Vin
2V/div

Vour

2V/div g

Small Signal Pulse Response

CL=100pF, R.=100kQ, Ay=1

Time (2ps/div)

Large Signal Pulse Response

Time (10us/div)

Large Signal Pulse Response

Vcc:5.0V
VEE:OV 1

R

CL=200pF, R.=100kQ, Ay=1

Time (10us/div)

March 2017

© Diodes Incorporated

14 of 24
www.diodes.com

AZV831/2
Document number: DS39634 Rev. 1 -2


http://www.diodes.com

NEW PRODUCT

DrCOES.

I N C O RP ORATED

AZV831/2

Performance Characteristics (cont)

Large Signal Pulse Response

Vcc:1.6V
Vee=0V i

fiRiT e

Vin
500mV/div J

Vour
500mV/div §

Time (10us/div)

Large Signal Pulse Response

VCC=3 .0V

VIN VEE=0V
1Vv/div * mssvem———
Vour \

1v/div |
CL=200pF, Ri=10kQ, Ay=1

Time (10ps/div)

No Phase Reversal

Vv
i N A Voc=25V
Vin - Vee=-2.5V
1V/div
B Vour
Vour
1V/div S -

Time (200ps/div)

Large Signal Pulse Response

o

Vcc=1.8V
VEE=0V i

Vin
500mV/div #

Vour
500mV/div |

|-

Time (10ps/div)

Large Signal Pulse Response

Vcc:5.0V |
VIN VEEZOV
2V/div
Vout
2V/div

CLZZOOPF, RL:].OkQ, Av=1

Time (10pus/div)

Overload Recovery Time

Vcc:2.5V
VEE:-2.5V
Vin
50mV/div
Vour
1V/div

C.=100pF, R .=100kQ, Ay=-50
Vin=0 to -100mV

Time (20ps/div)
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Performance Characteristics (cont)
Overload Recovery Time
Vin f
. Vcc:2.5V
50mV/div Vi=:2 BV
Vour
1v/div
CL=100pF, R, =100kQ, Ay =-50,
Vin=0 to -100mV
Time (20ps/div)
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AZV831/2
Ordering Information
AZV831/2 _T T - 2(|_
Product Name Package Packing RoHS/Green
K:SOT-23-5 (AZV831) TR : Tape & Reel G1: Green
M : SOIC-8 (AZV832)
MM : MSOP-8 (AZV832)
Package Temperature Range Part Number Marking ID Packing
SOT-23-5 -40 to +85°C AZV831KTR-G1 G4D 3000/7” Tape & Reel
solc-8 -40 to +85°C AZV832MTR-G1 832M-G1 4000/13” Tape & Reel
MSOP-8 -40 to +85°C AZV832MMTR-G1 832MM-G1 4000/13” Tape & Reel

Marking Information

(1) SOT-23-5

(2) soic-8

(3) MSOP-8

AZ\V831/2

HH A A

A 832M-G1
YWWAXX

O

Hidd

HH A A

D g3omm-G1
YWWAXX

O

Hitd

Document number: DS39634 Rev. 1 -2

www.diodes.com

[(\ . Logo

XXX: Marking ID (See Ordering Information)

First Lines: Logo and Marking ID (See Ordering Information)
Second Line: Date Code

Y: Year

WW: Work Week of Molding

A: Assembly House Code

XX: 7" and 8" Digits of Batch Number

First Lines: Logo and Marking ID (See Ordering Information)
Second Line: Date Code

Y: Year

WW: Work Week of Molding

A: Assembly House Code

XX: 7" and 8" Digits of Batch Number
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AZV831/2

Package Outline Dimensions (Al dimensions in mm(inch).)

(1) Package Type: SOT-23-5

2.820(0.111)

3.100(0.122)

0.100(0.004)
0.200(0.008)

}
|

— —

2.650(0.104)
3.000(0.118)

1.500(0.059)
1.700(0.067)

f——

0.300(0.012), _
0.600(0.024)

0.200(0.008)

0.950(0.037)

0.700(0.028)
REF /

_0.300(0.012)

TYP

1.800(0.071)
———— % ——

2.000(0.079)

0.500(0.020)

1.450(0.057)
MAX

]

_/V

AZV831/2
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0.000(0.000)

0.150(0.006)

0.900(0.035)

1.300(0.051)
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Package Outline Dimensions (cont. All dimensions in mm(inch).)

(2) Package Type: SOIC-8

4.700(0.185) 0.320(0.013)
5.100(0.201) 1.350(0.053) P
_—<T%9e 1.750(0.069)
| ’\"8
/ f S \ ‘
S NSy N ey ) e L
7'~9° 0.600(0.024)
0.725(0.029) 5.800(0.228)
1.270(0.050) 6.200(0.244)
TYP
D
20:1

0.100(0.004)
0.300(0.012)

Option 1

RO0.150(0.006)

1.000(0.039) |

TYP | 3.800(0.150)
7| 4.000(0.157)

Option 1 ] :
BN S |

et e 0.150(0.006) |
0.300(0.012) 0.250(0.010)

0.510(0.020)

R0.150(0.006)

0.450(0.017)
0.820(0.032)

Option 2 | | 0.350(0.014)
TYP

mom et —————

I ~ ~ I

| -

r=" T T T T TN [ [
(e . | |

| | L\ |

| | | |
HHHH | '
Iy N e iy Lo\ _ |

Note: Eject hole, oriented hole and mold mark is optional.
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NEW PRODUCT

D H'= E AZV831/2
Package Outline Dimensions (cont. All dimensions in mm(inch).)
(3) Package Type: MSOP-8
0.300(0.012)TYP
0.650(0.026)TYP }— 0.150(0.006)TYP
e }
@S 38 S
IS ss g9
—| N oo H H
g|g ==} e ]
S| S < | @ S|S
oo oo 8 91
N~ ) 1
< O N+(‘V)
. HEEH ;
8 0.750(0.030)
‘ 0.970(0.038)
0.800(0.031)

2.900(0.114)

3.100(0.122)

0.000(0.000)

TN

J

Note: Eject hole, oriented hole and mold mark is optional.

AZV831/2
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NEW PRODUCT

Suggested Pad Layout
(1) Package Type: SOT-23-5
G Z
Y
— X
Dimensions Z G X Y El E2
(mm)/(inch) (mm)/(inch) (mm)/(inch) (mm)/(inch) (mm)/(inch) (mm)/(inch)

Value 3.600/0.142 1.600/0.063 0.700/0.028 1.000/0.039 0.950/0.037 1.900/0.075
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NEW PRODUCT

Suggested Pad Layout (cont)
(2) Package Type: SOIC-8
- | | | |
Grid 1 1 1 1
- . - -
placement | | | |
courtyard ‘ ‘ ‘ ‘
+ G
1 1 1 1
! ! ! !
mn N o B o I Y
\ \
i i
E X
Dimensions Z. G. X. Y. E.
(mm)/(inch) (mm)/(inch) (mm)/(inch) (mm)/(inch) (mm)/(inch)
Value 6.900/0.272 3.900/0.154 0.650/0.026 1.500/0.059 1.270/0.050
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NEW PRODUCT

Suggested Pad Layout (cont)
(3) Package Type: MSOP-8
E X
-
B A
| |
\ \
]
\ \
A
G Z
\ J
v
Dimensions Z. G. X. Y. E.
(mm)/(inch) (mm)/(inch) (mm)/(inch) (mm)/(inch) (mm)/(inch)
Value 5.500/0.217 2.800/0.110 0.450/0.018 1.350/0.053 0.650/0.026
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IMPORTANT NOTICE

DIODES INCORPORATED MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO THIS DOCUMENT,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
(AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other changes
without further notice to this document and any product described herein. Diodes Incorporated does not assume any liability arising out of the
application or use of this document or any product described herein; neither does Diodes Incorporated convey any license under its patent or
trademark rights, nor the rights of others. Any Customer or user of this document or products described herein in such applications shall assume
all risks of such use and will agree to hold Diodes Incorporated and all the companies whose products are represented on Diodes Incorporated
website, harmless against all damages.

Diodes Incorporated does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized sales channel.
Should Customers purchase or use Diodes Incorporated products for any unintended or unauthorized application, Customers shall indemnify and
hold Diodes Incorporated and its representatives harmless against all claims, damages, expenses, and attorney fees arising out of, directly or
indirectly, any claim of personal injury or death associated with such unintended or unauthorized application.

Products described herein may be covered by one or more United States, international or foreign patents pending. Product names and markings
noted herein may also be covered by one or more United States, international or foreign trademarks.

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 Incorporated.

LIFE SUPPORT

Diodes Incorporated products are specifically not authorized for use as critical components in life support devices or systems without the express
written approval of the Chief Executive Officer of Diodes Incorporated. As used herein:

A. Life support devices or systems are devices or systems which:
1. are intended to implant into the body, or

2. support or sustain life and whose failure to perform when properly used in accordance with instructions for use provided in the
labeling can be reasonably expected to result in significant injury to the user.

B. A critical component is any component in a life support device or system whose failure to perform can be reasonably expected to cause the
failure of the life support device or to affect its safety or effectiveness.

Customers represent that they have all necessary expertise in the safety and regulatory ramifications of their life support devices or systems, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products and any
use of Diodes Incorporated products in such safety-critical, life support devices or systems, notwithstanding any devices- or systems-related
information or support that may be provided by Diodes Incorporated. Further, Customers must fully indemnify Diodes Incorporated and its
representatives against any damages arising out of the use of Diodes Incorporated products in such safety-critical, life support devices or systems.

Copyright © 2017, Diodes Incorporated
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