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  SN74LS173 (LX)

Quad D-type flip-flop; positive-edge trigger;

  3-state
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Tab:  835-12-B4  Number:  SN74LS173-AX-LJ-A086EN

1、General Description

The  SN74LS173  is  a  quad  positive-edge  triggered  D-type  flip-flop.Inputs  include  clamp  diodes.

This enables the use of current limiting resistors  to interface inputs to voltages in excess of VCC.

Features:
 Gated output enable control mode

 Edge-triggered D-type register

 Asynchronous master reset

 Specified from -40℃  to +125℃

 Packaging information:  DIP16/SOP16/TSSOP16
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Part number 
Packaging 

form 
Marking 

code 
Tube 

quantity

Boxed 
tube 

quantity

Boxed 
quantity 

Notes 

DIP16 25 
PCS/tube

40 
tube/box

1000 
PCS/box 

Dimensions of 
plastic enclosure: 
19.0mm×6.4mm  
Pin spacing: 
2.54mm 

SOP16 50 
PCS/tube

200 
tube/box

10000 
PCS/box 

Dimensions of 
plastic enclosure: 
10.0mm×3.9mm  
Pin spacing: 
1.27mm 

TSSOP16 96 
PCS/tube

200 
tube/box

19200 
PCS/box 

Dimensions of 
plastic enclosure:  
5.0mm×4.4mm  
Pin spacing: 
0.65mm 

   Tab: 835-12-B4 Number: SN74LS173-AX-LJ-A086EN

Ordering Information:

Tube packing specifications:

SN74LS173N

LS173

LS173
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Part number 
Packaging 

form 
Marking 

code 
Reel 

quantity 
Boxed reel 
quantity 

Notes 

SOP16

Dimensions of 
plastic enclosure: 
10.0mm×3.9mm   
Pin spacing:1.27mm

TSSOP16 5000 
PCS/reel 

10000 
PCS/box 

Dimensions of 
plastic enclosure:  
5.0mm×4.4mm  
Pin spacing:0.65mm

 

Note: If the physical information is inconsistent with the ordering information, please refer to the actual 

product. 

 

 

   Tab: 835-12-B4 Number: SN74LS173-AX-LJ-A086EN

Reel packing specifications:

LS173

LS173

2500
PCS/reel

5000
PCS/box
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Figure 1. Functional diagram 
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Figure 2. Logic diagram 

 

2.2、Pin Configurations 
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2、Block Diagram And Pin Description

2.1、Block Diagram
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DescriptionPin NamePin No.

1 1OE  output enable input (active LOW) 

2 2OE  output enable input (active LOW) 

3-state flip-flop outputQ03

3-state flip-flop outputQ14

3-state flip-flop outputQ25

3-state flip-flop outputQ36

clock input (LOW-to-HIGH, edge triggered)CP7

ground (0 V)GND8

9 1E data enable input (active LOW) 

10 2E data enable input (active LOW) 

data inputD311

data inputD212

data inputD113

data inputD014

asynchronous mastMR15 er reset (active HIGH) 

V16 CC supply voltage 
 

2.4、Function Table 

Register operating 
mode 

OutputsInputs

CPMR 1E 2E Qn (register)Dn

LXXXXHReset (clear)

Parallel load 
L ↑ Llll

L ↑ Hhll

Hold (do nothing) 
qnXXhXL

qnXhXXL
 

3-state buffer 
operating mode 

OutputsInputs

Qn (register) 1OE 2OE Q3Q2Q1Q0

Read 
LLLLLLL

HHHHLLH

Disabled 
ZZZZXHX

ZZZZHXX
Note: 

H=HIGH voltage level; 

h=HIGH voltage level one set-up time prior to the LOW-to-HIGH CP transition; 

L=LOW voltage level; 

I=LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition; 

qn=lower case letters indicate the state of the referenced input (or output) one set-up time prior to the 

LOW-to-HIGH CP transition; 

X=don’t care; 

Z=high impedance OFF-state; 

↑=LOW-to-HIGH clock transition. 

   Tab:  835-12-B4  Number:  SN74LS173-AX-LJ-A086EN

2.3、Pin Description
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UnitMax.Min.ConditionsSymbolCharacteristic
Vsupply voltage CC V+7.0-0.5-

Iinput clamping current IK VI<-0.5V or VI>VCC ±20-+0.5V

Ioutput clamping current OK VO<-0.5V or VO>VCC ±20-+0.5V

Ioutput current O VO=-0.5V to (VCC ±35-+0.5V)

Isupply current CC +70--

Iground current GND --70-

Tstorage temperature stg 150-65- ℃ 

Tsoldering temperature L 10s 
245DIP ℃ 

260SOP/TSSOP ℃ 
 

3.2、Recommended Operating Conditions 

Parameter Symbol  Conditions  Min. Typ. Max. Unit 
Vsupply voltage CC V6.05.02.0-

Vinput voltage I V-0- CC V 

Voutput voltage O V-0- CC V 

Tambient temperature amb +125--40- ℃ 

   Tab:  835-12-B4  Number:  SN74LS173-AX-LJ-A086EN

3、Electrical Parameter

3.1、Absolute Maximum Ratings

(Tamb=25℃, voltages are referenced to GND (ground=0V), unless otherwise specified)
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ConditionSymbolParameter UnitMax.Typ.Min.s

HIGH-level 
input voltage 

VIH 

VCC V-1.21.5=2.0V

VCC V-2.43.15=4.5V

VCC V-3.24.2=6.0V

LOW-level 
input voltage 

VIL 

VCC V0.50.8-=2.0V

VCC V1.352.1-=4.5V  

VCC V1.82.8-=6.0V

HIGH-level 
output voltage 

VOH VI=VIH or VIL 

IO=-20uA; VCC V-2.01.9=2.0V

IO=-20uA; VCC=4.5V V-4.54.4

IO=-20uA; VCC V-6.05.9=6.0V

IO=-6.0mA; VCC V-4.323.98=4.5V  

IO=-7.8mA; VCC V-5.815.48=6.0V  

LOW-level 
output voltage 

VOL VI=VIH or VIL 

IO=20uA; VCC V0.10-=2.0V

IO=20uA; VCC=4.5V V0.10-

IO=20uA; VCC V0.10-=6.0V

IO=6.0mA; VCC V0.260.15-=4.5V

IO=7.8mA; VCC V0.260.16-=6.0V  
input leakage 

current 
II VI=VCC or GND; VCC uA±1.0--=6.0V  

OFF-state 
output current 

IOZ 
VI=VIH or VIL; VCC=6.0V; 

VO=VCC or GND 
uA±1.0--  

Isupply current CC VI=VCC or GND; IO=0A; VCC uA8.0--=6.0V  

 

   Tab:  835-12-B4  Number:  SN74LS173-AX-LJ-A086EN

3.3、Electrical Characteristics

3.3.1、DC Characteristics 1

(Tamb=25℃, voltages are referenced to GND (ground=0V), nless otherwise specified)
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ConditionSymbolParameter UnitMax.Typ.Min.s

HIGH-level 
input voltage 

VIH 

VCC V--1.5=2.0V

VCC V--3.15=4.5V

VCC V--4.2=6.0V

LOW-level 
input voltage 

VIL 

VCC V0.5--=2.0V

VCC V1.35--=4.5V  

VCC V1.8--=6.0V

HIGH-level 
output voltage 

VOH VI=VIH or VIL 

IO=-20uA; VCC V--1.9=2.0V

IO=-20uA; VCC=4.5V V--4.4

IO=-20uA; VCC V--5.9=6.0V

IO=-6.0mA; VCC V--3.84=4.5V  

IO=-7.8mA; VCC V--5.34=6.0V  

LOW-level 
output voltage 

VOL VI=VIH or VIL 

IO=20uA; VCC V0.1--=2.0V

IO=20uA; VCC=4.5V V0.1--

IO=20uA; VCC V0.1--=6.0V

IO=6.0mA; VCC V0.33--=4.5V

IO=7.8mA; VCC V0.33--=6.0V  
input leakage 

current 
II VI=VCC or GND; VCC uA±1.0--=6.0V  

OFF-state 
output current 

IOZ 
VI=VIH or VIL; VCC=6.0V; 

VO=VCC or GND 
uA±5.0--  

Isupply current CC VI=VCC or GND; IO=0A; VCC uA80--=6.0V  

3.3.3、DC Characteristics 3  

(Tamb=-40℃ to +125℃, voltages are referenced to GND (ground=0V), unless otherwise specified) 
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3.3.2、DC Characteristics 2

(Tamb=-40℃  to +85℃, voltages are referenced to GND (ground=0V), unless otherwise specified)
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ConditionSymbolParameter UnitMax.Typ.Min.s

HIGH-level 
input voltage 

VIH 

VCC V--1.5=2.0V

VCC V--3.15=4.5V

VCC V--4.2=6.0V

LOW-level 
input voltage 

VIL 

VCC V0.5--=2.0V

VCC V1.35--=4.5V  

VCC V1.8--=6.0V

HIGH-level 
output voltage 

VOH VI=VIH or VIL 

IO=-20uA; VCC V--1.9=2.0V

IO=-20uA; VCC=4.5V V--4.4

IO=-20uA; VCC V--5.9=6.0V

IO=-6.0mA; VCC V--3.7=4.5V  

IO=-7.8mA; VCC V--5.2=6.0V  

LOW-level 
output voltage 

VOL VI=VIH or VIL 

IO=20uA; VCC V0.1--=2.0V

IO=20uA; VCC=4.5V V0.1--

IO=20uA; VCC V0.1--=6.0V

IO=6.0mA; VCC V0.4--=4.5V

IO=7.8mA; VCC V0.4--=6.0V  
input leakage 

current 
II VI=VCC or GND; VCC uA±1.0--=6.0V  

OFF-state 
output current 

IOZ 
VI=VIH or VIL; VCC=6.0V; 

VO=VCC or GND 
uA±10.0--  

Isupply current CC VI=VCC or GND; IO=0A; VCC uA160--=6.0V  
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Parameter Symbol  Conditions  Min. Typ.  Max. Unit 

tpropagation delay pd 
CP to Qn;  

see Figure 4[1]

VCC ns17555-=2.0V

VCC=4.5V ns3520-

VCC=5.0V; CL ns-17-=15pF

VCC ns3016-=6.0V

High to LOW 
propagation delay 

tPHL 
MR to Qn; 

see Figure 5 

VCC ns15044-=2.0V

VCC=4.5V ns3016-

VCC=5.0V; CL ns-13-=15pF

VCC=6.0V ns2613-

tenable time en nOE to Qn; 
see Figure 6[2]

VCC ns15052-=2.0V

VCC=4.5V ns3019-

VCC=6.0V ns2615-

tdisable time dis nOE to Qn; 
see Figure 6[3]

VCC ns15052-=2.0V

VCC=4.5V ns3019-

VCC=6.0V ns2615-

ttransition time t see Figure 4[4]

VCC ns6014-=2.0V

VCC=4.5V ns125-

VCC=6.0V ns104-

tpulse width W 

CP HIGH or 
LOW; see 
Figure 4 

VCC ns-1480=2.0V

VCC=4.5V ns-516

VCC=6.0V ns-414

MR HIGH; 
see Figure 5 

VCC ns-1480=2.0V

VCC=4.5V ns-516

VCC=6.0V ns-414

trecovery time rec 
MR to CP; 

see Figure 5 

VCC ns--860=2.0V

VCC=4.5V ns--312

VCC=6.0V ns--210

tset-up time su 

nE to CP;  
see Figure 7 

VCC ns-33100=2.0V

VCC=4.5V ns-1220

VCC=6.0V ns-1017

Dn to CP;  
see Figure 7 

VCC ns-1760=2.0V

VCC=4.5V ns-612

VCC=6.0V ns-510

thold time h 

nE to CP;  
see Figure 7 

VCC ns--170=2.0V

VCC=4.5V ns--60

VCC=6.0V ns--50

Dn to CP;  
see Figure 7 

VCC ns--111=2.0V

VCC=4.5V ns--41

VCC=6.0V ns--31

maximum 
frequency 

fmax 
CP;  

see Figure 4 

VCC MHz-266=2.0V

VCC=4.5V MHz-8030

VCC=5.0V; CL MHz-88-=15pF

   Tab:  835-12-B4  Number:  SN74LS173-AX-LJ-A086EN

3.3.4、AC Characteristics 1

(Tamb=25℃, voltages are referenced to GND (ground=0V); CL=50pF, unless otherwise specified)
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VCC=6.0V MHz-9535

Note:  

[1] tpd is the same as tPHL and tPLH. 

[2] ten is the same as tPZH and tPZL. 

[3] tdis is the same as tPHZ and tPLZ. 

[4] tt is the same as tTHL and tTLH. 
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Parameter Symbol  Conditions  Min. Typ.  Max. Unit 

tpropagation delay pd 
CP to Qn;  

see Figure 4[1]

VCC ns220--=2.0V

VCC=4.5V ns44--

VCC ns37--=6.0V

High to LOW 
propagation delay 

tPHL 
MR to Qn; 

see Figure 5 

VCC ns190--=2.0V

VCC=4.5V ns38--

VCC=6.0V ns33--

tenable time en nOE to Qn; 
see Figure 6[2]

VCC ns190--=2.0V

VCC=4.5V ns38--

VCC=6.0V ns33--

tdisable time dis 
nOE to Qn; 

see Figure 6[3]

VCC ns190--=2.0V

VCC=4.5V ns38--

VCC=6.0V ns33--

ttransition time t see Figure 4[4]

VCC ns75--=2.0V

VCC=4.5V ns15--

VCC=6.0V ns13--

tpulse width W 

CP HIGH or 
LOW; see 
Figure 4 

VCC ns--100=2.0V

VCC=4.5V ns--20

VCC=6.0V ns--17

MR HIGH; 
see Figure 5 

VCC ns--100=2.0V

VCC=4.5V ns--20

VCC=6.0V ns--17

trecovery time rec 
MR to CP; 

see Figure 5 

VCC ns--75=2.0V

VCC=4.5V ns--15

VCC=6.0V ns--13

tset-up time su 

nE to CP;  
see Figure 7 

VCC ns--125=2.0V

VCC=4.5V ns--25

VCC=6.0V ns--21

Dn to CP;  
see Figure 7 

VCC ns--75=2.0V

VCC=4.5V ns--15

VCC=6.0V ns--13

thold time h 

nE to CP;  
see Figure 7 

VCC ns--0=2.0V

VCC=4.5V ns--0

VCC=6.0V ns--0

Dn to CP;  
see Figure 7 

VCC ns--1=2.0V

VCC=4.5V ns--1

VCC=6.0V ns--1

maximum 
frequency 

fmax 
CP;  

see Figure 4 

VCC MHz--4.8=2.0V

VCC=4.5V MHz--24

VCC=6.0V MHz--28

   

           

Tab:  835-12-B4  Number:  SN74LS173-AX-LJ-A086EN

3.3.5、AC Characteristics 2

(Tamb=-40℃  to  +85℃,  voltages  are  referenced  to  GND  (ground=0V);  CL=50pF,  unless  otherwise

specified)

SN74LS173
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Note:  

[1] tpd is the same as tPHL and tPLH. 

[2] ten is the same as tPZH and tPZL. 

[3] tdis is the same as tPHZ and tPLZ. 

[4] tt is the same as tTHL and tTLH. 

 

3.3.6、AC Characteristics 3 

(Tamb=-40℃ to +125℃, voltages are referenced to GND (ground=0V); CL=50pF, unless otherwise 

specified) 

Parameter Symbol  Conditions  Min. Typ.  Max. Unit 

tpropagation delay pd 
CP to Qn;  

see Figure 4[1]

VCC ns265--=2.0V

VCC=4.5V ns53--

VCC ns45--=6.0V

High to LOW 
propagation delay 

tPHL 
MR to Qn; 

see Figure 5 

VCC ns225--=2.0V

VCC=4.5V ns45--

VCC=6.0V ns38--

tenable time en nOE to Qn; 
see Figure 6[2]

VCC ns225--=2.0V

VCC=4.5V ns45--

VCC=6.0V ns38--

tdisable time dis nOE to Qn; 
see Figure 6[3]

VCC ns225--=2.0V

VCC=4.5V ns45--

VCC=6.0V ns38--

ttransition time t see Figure 4[4]

VCC ns90--=2.0V

VCC=4.5V ns18--

VCC=6.0V ns15--

tpulse width W 
CP HIGH or 
LOW; see 
Figure 4 

VCC ns--120=2.0V

VCC=4.5V ns--24

VCC=6.0V ns--20

Tab:  835-12-B4                                      Number:  SN74LS173-AX-LJ-A086EN
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MR HIGH; 
see Figure 5 

VCC ns--120=2.0V

VCC=4.5V ns--24

VCC=6.0V ns--20

trecovery time rec 
MR to CP; 

see Figure 5 

VCC ns--90=2.0V

VCC=4.5V ns--18

VCC=6.0V ns--15

tset-up time su 

nE to CP;  
see Figure 7 

VCC ns--150=2.0V

VCC=4.5V ns--30

VCC=6.0V ns--26

Dn to CP; 
see Figure 7 

VCC ns--90=2.0V

VCC=4.5V ns--18

VCC=6.0V ns--15

thold time h 

nE to CP;  
see Figure 7 

VCC ns--0=2.0V

VCC=4.5V ns--0

VCC=6.0V ns--0

Dn to CP;  
see Figure 7 

VCC ns--1=2.0V

VCC=4.5V ns--1

VCC=6.0V ns--1

maximum 
frequency 

fmax 
CP;  

see Figure 4 

VCC MHz--4=2.0V

VCC=4.5V MHz--20

VCC=6.0V MHz--24

Note:  

[1] tpd is the same as tPHL and tPLH. 

[2] ten is the same as tPZH and tPZL. 

[3] tdis is the same as tPHZ and tPLZ. 

[4] tt is the same as tTHL and tTLH. 
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Figure 3. Test circuit for measuring switching times 

Test circuit definitions: 

CL includes probe and jig capacitance. 

 

4.2、AC Testing Waveforms 

 
Figure 4. The clock (CP) to outputs (Qn) propagation delays, clock pulse width,  

output transition times and maximum frequency 
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VI

GND

VOH

VOL

MR input

Qn output

tW
VI

GND

CP input

trec

tPHL

VM

VM

VM

 
Figure 5. The master reset (MR) pulse width, master reset to output (Qn) propagation delays,  

and the master reset to clock (CP) recovery times 

 

VI

VCCO

VOL

VOH

VM

VM

VY

VX

VM

tPLZ

tPHZ

tPZL

tPZH

outputs
enabled

outputs
disabled

outputs
enabled

GND

output
LOW-to-OFF
OFF-to-LOW

output
HIGH-to-OFF
OFF-to-HIGH GND

OEn input

 
Figure 6. 3-state enable and disable times 

Tab:  835-12-B4                                      Number:  SN74LS173-AX-LJ-A086EN

Li
ng
xi
ng
ic

深圳市灵星芯微电子科技有限公司
Shenzhen Lingxing MicroelectronicsTechnology Co., Ltd.

htttp://www.lingxingic.com



18
VER：2022-07-A1

 

 

Figure 7. The data set-up and hold times from input ( nE , Dn) to clock (CP) 

 

4.3、Measurement Points 

OutputInput

VM VM VX VY 

0.5×VCC 0.5×VCC 0.1×VCC 0.9×VCC 

 

4.4、Test Data 

TestLoadInput
VI tr, tf CL RL tPHL, tPLH tPZH, tPHZ tPZL, tPLZ

VCC 1k15pF, 50pF6ns Ω VGNDopen CC 
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Symbol 
Dimensions (mm) 

Max.Min.

3.603.20A2

-0.51A1

5.333.60A

3.603.00L

0.560.36b

1.52B1

19.9418.80D

6.606.20E1

2.54e

0.360.20c

9.307.62eB
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θ

 

Symbol 
Dimensions (mm) 

Max.Min.

1.801.35A

0.250.10A1

1.551.25A2

0.510.33b

0.250.19c

10.109.50D

6.305.80E

4.103.70E1

1.27e

0.890.35L

 0  8 
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θ

 

Symbol 
Dimensions (mm) 

Max.Min.

1.20-A

0.150.05A1

1.050.80A2

0.300.19b

0.200.09c

5.104.90D

4.504.30E1

6.606.20E

0.65e

0.750.45L

 0  8 
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Part name 

Hazardous substances or Elements 

Lead 
and  

lead 
compo
unds 

Mercur
y and 
mercur
y 
compo
unds 

Cadm
ium 
and 
cadmi
um 
comp
ounds 

Hexaval
ent 
chromiu
m 
compoun
ds 

Polybro
minated 
biphenyl
s 

Polybro
minate
d 
biphen
yl 
ethers 

Dibutyl 
phthala
te 

 

Butylbe
nzyl 
phthala
te 

 

Di-2-et
hylhex
yl 
phthala
te 

Diisobu
tyl 
phthala
te 

Lead frame ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Plastic resin ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Chip  ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

The lead ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Plastic sheet 
installed 

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

explanation 

○：Indicates that the content of hazardous substances or elements in the detection limit  

of  the following the SJ/T11363-2006 standard. 

×：Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006 
Standard limit requirements. 

 

 

   

 

Tab:  835-12-B4  Number:  SN74LS173-AX-LJ-A086EN

6、Statements And Notes

6.1、The name and content of Hazardous substances  or Elements in the product

6.2、Notes

We recommend you to read this chapter carefully before using this product.

The information in this chapter is provided for reference only and Lingxing disclaims any express or 

implied warranties, including but not limited to applicability, special application or non-infringement of 

third party rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.

It  is  also  not  suitable  for  applications  that  may  result  in  personal  injury,  death,  or  serious  property  or 
environmental  damage  due  to  product  malfunction  or  failure.  Lingxing  will  not  be  liable  for  any  
damages incurred by the customers at their  own risk for such applications.

The customer is responsible for conducting all necessary tests Lingxing’s application to avoid failure in 

the application or the application of the customer’ s third party users. Lingxing does not accept any 

liability.

The Company reserves the right to change or improve the information published in this chapter at any time.

The  information  in  this  chapter  are  subject  to  change  without  notice.  We  recommend  the  customer  to 
consult our sales staff before purchasing.

Please obtain related materials form Lingxing’s regular channels and we are not responsible for its content

if it is provided by sources other than our company.

In case of any conflict between the Chinese and English  version, the version is subject to the Chinese one.Li
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