:’: HUAXUANYANG —HXY SN74LVC1G3157DBVR

ELECTRONICS CO.,LTD Digital Transistors

General Deseription

The SN74LVC1G3157DBVR provides one analog multiplexer/demultiplexer with one digital select
input (S), two independent inputs/outputs (Y0, Y1) and a common input/output (Z).

Schmitt trigger action at the select input makes the circuit tolerant of slower input rise and fall times across
the entire V¢ range from 1.65V to 5.5V.

Features
Wide supply voltage range from 1.65V to 5.5V
Very low ON resistance:

7.5Q (typical) at Voc=2.7V

6.5Q (typical) at Vcc=3.3V

6 (typical) at V=5V
Switch current capability of 32mA
Break-before-make switching

CMOS low power consumption

TTL interface compatibility at 3.3V
Control input accepts voltages up to 5.5V
Specified from -40°C to +105°C
Packaging information: SOT-23-6L

Pin Configurations

Y1 1 6 S
GND 2 5 Vcc
Y0 3 4 Z
PIN 1
SOT-23-6L
Pin Deseription
Pin No. Pin Name Description

1 Y1 independent input or output
2 GND ground (0 V)
3 YO independent input or output
4 Z common output or input
5 Ve supply voltage
6 S select input
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Digital Transistors

Block Diagram

s
Y1 [
_____ S_6
1 Y1 s —Dc D: z
o Z 4
3 YO D
YO0
Figure 1. Logic symbol D
Figure 2. Logic diagram
Function Table
Input S Channel on
L YO
H Y1
Note: H=HIGH voltage level; L=LOW voltage level.
Absolute Maximum Ratings
(Tamy=25"C, All voltage referenced to GND, unless otherwise specified)
Characteristic Symbol Conditions Min. Max. Unit
supply voltage Vee - -0.5 +6.5 \Y
input voltage Vi [ -0.5 +6.5 \Y
input clamping current Ik V1<-0.5V or Vi>Veet0.5V -50 - mA
switch clamping current Isk Vi<-0.5V or Vi>V¢ct+0.5V - +50 mA
switch voltage Vsw enable and disable mode'” -0.5 Vect0.5 \%
switch current Isw Vsw>-0.5V or Vsw<Vcct0.5V - +50 mA
supply current Icc - - 100 mA
ground current TonD - -100 - mA
storage temperature Tae - -65 +150 C
total power dissipation Piot - - 250 mW
soldering temperature TL 10s 260 C

Note:

[1] The minimum input voltage rating maybe exceeded ifthe input current rating is observed.

[2] The minimum and maximum switch voltage ratings may be exceeded if the switch clamping current

rating is observed.
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ELECTRONICS CO.,LTD Digital Transistors

Recommended Operating Conditions

Characteristic Symbol Conditions Min. Typ. Max. Unit
supply voltage Vee - 1.65 - 5.5 V
input voltage Vi - 0 - 5.5 v
switch voltage Vsw enable and disable mode!" 0 - Vce v
ambient temperature Tamb - -40 - +105 C
input transition rise and | Ay/Ay Vee=1.65V to 2.7V? - - 20 ns/V
fall rate Vec=2.7V to 5.5V? i - 10 ns/V

Note:

[1] To avoid sinking GND current from terminal Z when switch current flows in terminal Yn, the voltage
drop across the bidirectional switch must not exceed 0.4V. If the switch current flows into terminal Z,
no GND current will flow from terminal Yn. In this case, there is no limit for the voltage drop across
the switch.

[2] Applies to control signal levels.

Electrical Characteristies
DC Characteristies

(Tamp=-40C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter Symbol Conditions Min. Typ." Max. Unit
Vee=1.65V to 1.95V 0.65Vcce - - \Y%
HIGH-level v Vcec=2.3V t0 2.7V 1.7 - - \Y%
input voltage . V=3V t0 3.6V 2.0 ] ] v
Vee=4.5V to 5.5V 0.7Vce - - \Y%
Vcc=1.65V to 1.95V - - 0.35Vce A%
LOW-level v Vec=2.3V to 2.7V - - 0.7 \Y%
input voltage * V=3V to 3.6V ] ] 0.8 v
Vcee=4.5V to 5.5V - - 0.3Vce Vv
input leakage I pin S; VI=5.5V or GND; A
current ! VCC=0Vto5.5VH™ ) +0.1 *+1 "
OFF-state Is(oFF) Vec=5.5V; see Figure 3% - +0.1 +0.2 uA
ON-state Iscony Vee=5.5V; see Figure 4% . +0.1 +1 uA
I Vi=5.5V or GND;
Supply Iec Vsw=GND or Vcc; - 0.1 4 uA
current Vee=1.65V to 5.5V
additional pin S; Vi=Vce-0.6V;
supply Alcc Vee=5.5V; - 5 500 uA
current Vsw=GND or VCC[Z]
input
capacitance G - - 2.5 - pF
OFF-state
capacitance Cs(orr) - - 6.0 . pF
ON-state
capacitance Csion) - - 18 ; pF
Note:

[1] Typical values are measuredat Tompy=25C.
[2] These typical values are measured at Vc=3.3V
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ELECTRONICS CO.,LTD Digital Transistors

DC Characteristies
(Tamp=-40C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter Symbol Conditions Min. Typ. Max. Unit
Vee=1.65V to 1.95V 0.65Vcce - - Vv
HIGH-level v Vee=2.3V to 2.7V 1.7 - _ \Y4
input voltage " Vee=3V 10 3.6V 2.0 _ _ \
Vec=4.5V to 5.5V 0.7Vcc - - Vv
Vee=1.65V to 1.95V - - 0.35Vcc \Y
LOW-level Vv Vcec=2.3Vt0 2.7V - - 0.7 A\
input voltage * Vee=3V to 3.6V - - 0.8 \%
Vcec=4.5V to 5.5V - - 0.3Vcc A\
input leakage I pin S; VI=5.5V or GND; i i . uA
current VCC =0V to 5.5Vt
OFF-state Is(oFF) Vc=5.5V; see Figure 31" . - +0.5 uA
ON-state Ison Vec=5.5V; see Figure 4t R - +2 uA
Vi=5.5V or GND;
supply Tec Vsw=GND or Vcc; ] _ 4 uA
current Vee=1.65V to0 5.5V!!
additional pin S; Vi=Vec-0.6V;
supply Alcc Vee=5.5V; - - 500 uA
current Vsw=GND or Ve
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ON Resistance

(Tam=-40"C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter | Symbol Conditions Min. | Typ."! | Max. | Unit
lsw — 4 mA; ] 340 | 130 | Q
Vee=1.65V to 1.95V
Isw=8mA;
Vee=23V102.7V | 120 | 30 | @
ON resistance Vi=GND to Vcc; Isw=12mA;
(peak) Ron(pesty see Figure 5 Vee=2.7V - 10.4 25 Q
ISW:241’1’1A;
Vee=3V to 3.6V B 78 20 Q
ISW:321’1’1A'
’ - 2 1 Q
Vee=4.5V t0 5.5V 6 >
Isw =4 mA;
Vee=1.65V 0 195V | 82 | 18 ) Q
Isw=8mA;
Vee=2.3V to 2.7V B 71 16 Q
VI:GND, ISW:1 2mA,
see Figure 5 Vee=2.7V - 6.9 14 Q
Isw=24mA,
’ - 6.5 12 Q
Vee=3V to 3.6V
ISW=32mA'
’ - 5.8 10 Q
ON resistance | p Vcc=4.5V to 5.5V
(rail) ON(rail) L 4 mA.
W 104 | 30 | Q
Vee=1.65V to 1.95V B ’
[sw=8mA;
’ - .6 20 Q
VCC:2.3V to 2.7V 7
Vi=Vc; Isw=12mA;
see Figure 5 Vee=2.7V - 7.0 18 Q
Isw=24mA;
Vee=3V t0 3.6V - 6.1 151 Q
ISW=32mA'
) - 4. 1 Q
Vee=4.5V t0 5.5V ? 0
Isw =4 mA,;
’ - 26.0 - Q
Vee=1.65V to 1.95V
Isw=8mA;
Vee=2.3V102.7V | 30 - Q
ON resistance _ 2] Tsw=12mA:
(ﬂatness) RON(ﬂat) VI GND to VCC VCC:2,7V - 3.5 _ Q
Isw=24mA,
’ - 2.0 - Q
Vee=3V to 3.6V
Isw=32mA;
) - 1.5 - Q
Vec=4.5V to 5.5V
Note:

[1] Typical values are measuredat Tomy=25°C and nominal Vcc.

[2] Flatness is defined as the difference between the maximum and minimum value of ON resistance

measured at identical V¢ and temperature.
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ON Resistance
(Tamp=-40"C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Isw =4 mA;
’ - - 1 Q
Vee=1.65V to 1.95V 9
Isw=8mA'
> - - 4 Q
Vee=2.3V to 2.7V >
ON resistance R Vi=GND to Vcc; Isw=12mA; 38 Q
(peak) ON(peak) see Figure 5 Vee=2.7V ) )
Isw=24mA,;
’ - - 30 Q
Vec=3V to 3.6V
Isw=32mA;
’ - - 23 Q
Vcc=4.5V to 5.5V
Isw =4 mA;
’ - - 27 Q
Vee=1.65V to 1.95V
Isw=8mA;
> - - 24 Q
Vcc:2.3v to 2.7V
Vi=GND; Isw=12mA; 21 Q
see Figure 5 Vcc=2.7V B B
Isw:24mA'
’ - - 1 Q
Vee=3V to 3.6V 8
Isw=32mA; 15 o
ON resistance | p Vee=4.5V t0 5.5V
1) ON(rail) _ .
(ra1 Isw=4 mA, 45 Q
Vce=1.65V to 1.95V ) )
Isw=8mA'
’ - - Q
VCC:2.3V to 2.7V 30
Vi=Vc; Isw=12mA;
see Figure 5 V=27V ) ) 27 Q
Isw=24mA,;
’ - - 23 Q
Vec=3V to 3.6V
Isw=32mA;
’ - - 1 Q
Vcc=4.5V to 5.5V >
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AC Characteristies

(Tamp=-40C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter | Symbol Conditions Min. | Typ.! | Max. | Unit
Vee=1.65V to 1.95V - - 2 ns
] . Vee=2.3V to 2.7V - - 1.2 ns
popton | ZoYaorYaeki vy L L 10w
Vce=3V to 3.6V - - 0.8 ns
Vec=4.5V to 5.5V - - 0.6 ns
Vee=1.65Vto 1.95V | 3.1 8.7 20.8 ns
Vee=2.3V to 2.7V 2.2 53 11.5 ns
. Sto Yn;
enable time ten see Figure 134 Vec=2.7V 2.1 49 93 ns
Vec=3V to 3.6V 1.8 4.0 7.6 ns
Vec=4.5V to 5.5V 1.5 3.0 5.7 ns
Vee=1.65Vto 1.95V | 3.0 6.0 114 ns
Vec=2.3V to 2.7V 2.1 4.4 73 ns
. . Sto Yn;
disable time tdis see Figure 138! Vec=2.7V 2.1 4.2 6.3 ns
Vece=3V to 3.6V 1.7 3.6 53 ns
Vece=4.5V to 5.5V 1.3 2.9 3.8 ns
Vee=1.65Vto 1.95V | 0.5 - - ns
break-befor Vee=2.3V to 2.7V 0.5 - - ns
emake toom see Figure 145! Vee=2.7V 0.5 . - ns
time Vcee=3V to 3.6V 0.5 - - ns
Vec=4.5V to 5.5V 0.5 - - ns
Note:

[1] Typical values are measuredat Tamp=25"C and nominal Vcc.

[2] tpa is the same as tpry and tpp.

[3] Propagation delay is the calculated RC time constant of the typical ON resistance ofthe switch and the
specified capacitance when driven by an ideal voltage source (zero output impedance).

[4] ten is the same as tpzy and tpzy.
[5] tdis is the sameastpLz and tpuz.
[6] Break-before-make specified by design.
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ELECTRONICS CO.,LTD Digital Transistors

AC Characteristies
(Tamp=-40"C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter | Symbol Conditions Min. | Typ."! | Max. | Unit
Vee=1.65V to 1.95V - - 3.0 ns
. . Vcc:2.3v to 2.7V - - 2.0 ns
opaion || ZoYaorVele ki [ ey | L | . 15w
V=3V to 3.6V - - 1.5 ns
Vec=4.5V to 5.5V - - 1.0 ns
Vee=1.65Vto 1.95V | 3.1 - 22.0 ns
Vce=2.3V to 2.7V 2.2 - 12.5 ns
) Sto Yn;
enable time ten see Figure 134 Vece=2.7V 2.1 - 10.5 ns
Vee=3V to 3.6V 1.8 - 9.0 ns
Vcc=4.5V to 5.5V 1.5 - 6.1 ns
Vee=1.65Vto 1.95V | 3.0 - 11.7 ns
Vee=2.3V to 2.7V 2.1 - 7.6 ns
. . Sto Yn;
disable time tais see Figure 1317 Vee=2.7V 2.1 - 6.6 ns
Vee=3V to 3.6V 1.7 - 5.9 ns
Vcc=4.5V to 5.5V 1.3 - 4.3 ns
Vee=1.65Vto 1.95V | 0.5 - - ns
break-befor Vcee=2.3V to 2.7V 0.5 - - ns
emake thom see Figure 14 Vec=2.7V 0.5 - - ns
time Vee=3V to 3.6V 0.5 - - ns
Vcc=4.5V to 5.5V 0.5 - - ns
Note:

[1] Typical values are measuredat Tamy=25C and nominal Vcc.
[2] tpa 1s the same as tpy and tpy.

[3] Propagation delay is the calculated RC time constant of the typical ON resistance of the switch and the
specified capacitance when driven by an ideal voltage source (zero output impedance).

[4] ten is the same as tpzy and tpzr.

[5] tais is the sameastprz and tpuz.
[6] Break-before-make specified by design.
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Additional AC Characteristics
(T.m=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter | Symbol Conditions Min. Typ. | Max. | Unit
f=600Hz to 20kHz; Vee=1.65V - | 0260 | - %
total THD R.=6000; Ve=2.3V ~ 0078 | - | %
gf‘srgr‘;f;fl C1=50pF; V=0.5V(p-p); |  Vcc=3.0V .| 0078 | . %
see Figure 16 Vee=4.5V .| 0078 | %
Vee=1.65V - 200 - | MHz
-3 dB _
. Vcc—2.3V - 300 - MHz
frequency fi-3am) R =50Q; see Figure 17 ~
response Vcc—3.0V - 300 - MHz
Vcc:4.5V - 300 - MHz
Ri=500): Cr=SpF Vec=1.65V - -42 - dB
isolation _ oM Vee=2.3V ] 42 . | dB
(OFF-state) | % see Figure 18 Vee=3.0V - -40 - dB
Vcc=4.5V - -40 - dB
Vee=1.8V ) 3.3 ] pC
CLZO.IlnF; (Yéen:OV; VCC:2-5V _ 4.1 _ pC
charge B gen=0L2; _
injection Qu fi=1MHz; Ri=1MQ; VCC_3 3V : >0 : pe
see Figure 19 Vec=4.5V - 64 - pC
Vee=5.5V : 75 ) pC
Testing Circuit
DC Testing Circuit
Ve switch| S
1 Viy
2 Vi
Vi or Vi S | O iten
z Y1 2 ls
Vi O Vo
| GND

Vi=V¢ce or GND and Vo=GND or Vcc.
Figure 3. Test circuit for measuring OFF-state leakage current

Vee switch| S
1 ViH
Yo 1 2 Vi
VicorViw ——===--- 1 switch
1 o0
Z ' Y1 2
Vi () Vo
| GND

Vi=V¢c or GND and Vo=open circuit.
Figure 4. Test circuit for measuring ON-state leakage current
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ON Resistance Test Circuit And Graphs

Vsw
(V)

Vee = switch| S

| 1 | e

S YO 2 ViH

VicorViw— """~ 1 switch
z[° _v12
© DO wv
GND

Rox=Vsw/ Isw
Figure 5. Test circuit for measuring ON resistance

40

Hon

gy
|

- N
#iﬂ (4] >‘-—-.._____ (5)

(1) Vee=1.8V.
(2) Vee=2.5V.
(3) Vee=2.7V.
(4) Vee=3.3V.
(5) Vee=5.0V.

Figure 6. Typical ON resistance as a function of input voltage; T,,,=25°C
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(1) Tamy=105C.
(2) Tamv=85°C.
(3) Tamy=25C.
(4) Tamy=-40C..

Figure 7. ON resistance as a function of input
voltage; Vcc=1.8V
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(1) Tamy=105°C.
(2) Tamy=85C.
(3) Tamv=25C.
(4) Tamy=-40C.

Figure 9. ON resistance as a function of input
voltage; Vec=2.7V
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(1) Tams=105C.
(2) Tamv=85C.
(3) Tamv=25C.
(4) Tamy=-40C.

Figure 8. ON resistance as a function of input
voltage; Vcc=2.5V
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(1) Tams=105C.
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(3) Tamv=25C.

(4) Tamy=-40C.

Figure 10. ON resistance as a function of input
voltage; Vcc=3.3V
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|
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\ /
; 4 4] .a/

Vi(v)
(1) Tamp=105"C.
(2) Tam=85C.
(3) Tamv=25C.
(4) Tamp=-40"C.
Figure 11. ON resistance as a function of input voltage; Vcc=5.0V

AC Testing Waveforms

Vi
YnorZ
input Vi Vi
GND
- tpLH — tpHL
VoH
ZorYn
output Vi Vi
VO|_ —— —

Logic levels: Vo and Voy are typical output voltage levels that occur with the output load.
Figure 12. Input (Yn or Z) to output (Z or Yn) propagation delays
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s \

S input 7 M \
GND
[ tpz —™ g
Vee
output
Yn LOW to OFF Vi
OFF to LOW
VoL X Vx
— tprz > ~— tpzn
Von v
output Y
Yn HIGH to OFF Vi
OFF to HIGH
GND
switch___| switch switch
enabled disabled enabled

Logic levels: Vo and Voy are typical output voltage levels that occur with the output load.
Figure 13. Enable and disable times

Measurement Points

Supply voltage Input Output
Vcc Vm Vm Vx Vy
1.65V to 5.5V 0.5%V¢e 0.5xVcce Vort+0.3V Vou-0.3V

AC Testing Cireuit
Vce 0.5Vce

a. Test circuit
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Vi 0.5V,

b. Input and output measurement points

Figure 14. Test circuit for measuring break-before-make timing

VExT
Vce
R
V, Vo ‘ -
G DUT
Ry CL ‘ Ro

Definitions test circuit:

Rr=Termination resistance should be equal to output impedance Z, of the pulse generator.
C=Load capacitance including jig and probe capacitance.

R;=Load resistance.
Vexr=External voltage for measuring switching times.

Figure 15. Test circuit for measuring switching times

Test Data
Supply voltage Input Load Vexr

Vee Vi tr,ts Co Ro toiw, tpu | tezms terz | tezo, triz

1.65V to 1.95V Ve <2.0ns 50pF 500Q2 open GND 2xVee

2.3Vto 2.7V Vee <2.0ns 50pF 500Q open GND 2xVee

2.7V Ve <2.5ns 50pF 500Q open GND 2xVee

3Vto 3.6V Ve <2.5ns 50pF 500Q2 open GND 2xVee

4.5Vto 5.5V Vee <2.5ns 50pF 5009 open GND 2XVee
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Additional AC Testing Circuit

Vee 0.5Vce

switch| S
1 \Y,
RL 2 VIL
S YO 1
ViorVw ———————— """ - Yo 1 . 10uF "
‘ gwitch 3§
0.1uF |‘° Y1 2
0)
¢ | 6002 c (
| GND
77
Figure 16. Test circuit for measuring total harmonic distortion
Ve switch| S
| 1w
v Y S YO 1 2 Vin
worvw ————  TTTTTTT e witch
L N I I ®
DC bias=350mV fi 500 Ru @9
GND

777

Adjust f; voltage to obtain 0dBm level at output. Increase f; frequency until dB meter reads -3dB.
Figure 17. Test circuit for measuring the frequency response when switch is in ON-state

0.5Vce Vce 0.5Vcce

switch| S
Jr R |
S YO 1 2 Vi

VIL or VIH N : - %WItCh

; 50Q C G@
| GND
/77

Adjust f; voltage to obtain 0dBm level at input.
Figure 18. Test circuit for measuring isolation (OFF-state)
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Vee
s YO 1
switch
Z Y1 2
= Vi Rgen
Jr (v
_T Vgen
-|- GND

a. Test circuit

— — — —

——n r
logic
jn[?ut{s:' Off on off
| J '\
\ f
W
i AVp

b. Input and output pulse definitions
QianAVo X CL.
AV o=output voltage variation.
Rgen=generator resistance.

Ven=generator voltage.
Figure 19. Test circuit for measuring charge injection
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Package Information
SOT-23-6L

1 [T

|

—
nm
s

i
¥

Al

1

Dimensions (mm)
Symbol Min. Max.
A - 1.25
Al 0.00 0.12
A2 1.00 1.20
b 0.30 0.50
c 0.10 0.20
D 2.82 3.02
E 2.60 3.00
El 1.50 1.70
e 0.95
el 1.80 2.00
L 0.30 0.60
0 0° 8°
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Attention

m Any and all HUA XUAN YANG ELECTRONICS products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or other applications
whose failure can be reasonably expected to result in serious physical and/or material damage. Consult with your HUA XUAN YANG
ELECTRONICS representative nearest you before using any HUA XUAN YANG ELECTRONICS products described or contained herein

in such applications.

m HUA XUAN YANG ELECTRONICS assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in products

specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein.

m Specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees of the performance,
characteristics, and functions of the described products as mounted in the customer’s products or equipment. To verify symptoms and
states that cannot be evaluated in an independent device, the customer should always evaluate and test devices mounted in the

customer’s products or equipment.

m HUA XUAN YANG ELECTRONICS CO.,LTD. strives to supply high-quality high-reliability products. However, any and all semiconductor
products fail with some probability. It is possible that these probabilistic failures could

give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire, or that could cause damage to other
property. When designing equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such measures

include but are not limited to protective circuits and error prevention circuits for safe design, redundant design, and structural design.

m In the event that any or all HUA XUAN YANG ELECTRONICS products(including technical data, services) described or contained herein
are controlled under any of applicable local export control laws and regulations, such products must not be exported without obtaining the

export license from the authorities concerned in accordance with the above law.

m No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including
photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior written permission of HUA

XUAN YANG ELECTRONICS CO.,LTD.

m Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume production.
HUA XUAN YANG ELECTRONICS believes information herein is accurate and reliable, but no guarantees are made or implied regarding

its use or any infringements of intellectual property rights or other rights of third parties.

m Any and all information described or contained herein are subject to change without notice due to product/technology improvement, etc.

When designing equipment, refer to the "Delivery Specification" for the HUA XUAN YANG ELECTRONICS product that you intend to use.

Shenzhen HuaXuanYang Electronics CO.,LTD www.hxymos.com
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