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AIP74ALVC164245
16-bit Dual Supply Translating
Transceiver; 3-state

Product  Specification

Specification Revision History:

Version Date Description
2017-02-Al 2020-02 New
2021-12-A2 2021-12 Modify Ordering Information
Modify ambient temperature to -40°C~+105°C and add electrical
2022-02-A3 2022-02 L
characteristics of -40°C~+105C
2022-11-A4 2022-11 Modify soldering temperature; modify ordering information
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1. General Description

The AIP74ALVC164245 is a high-performance, low-power, low-voltage, Si-gate CMOS device,superior
to most advanced CMOS compatible TTL families.

The AIP74ALVC164245 is a 16-bit (dual octal) dual supply translating transceiver featuring non-inverting
3-state bus compatible outputs in both send and receive directions. It is designed to interface between a 3V
and 5V bus in a mixed 3V and 5V supply environment.

This device can be used as two 8-bit transceivers or one 16-bit transceiver.

The direction control inputs (1DIR and 2DIR) determine the direction of the data flow.nDIR (active HIGH)
enables data from nAn ports to nBn ports. nDIR (active LOW) enables data from nBn ports to nAn ports.

The output enable inputs (107E and 207E), when HIGH, disable both nAn and nBn ports by placing them

in a high-impedance OFF-state. Pins nAn, nOE and nDIR are referenced to Vcey and pins nBn are
referenced to Vecg).

In suspend mode, when one of the supply voltages is zero, there will be no current flow from the non-zero
supply towards the zero supply. The nAn-outputs must be set 3-state and the voltage on the A-bus must be
smaller than Vgioqe (typical 0.7V). Veee>Veca) (EXcept in suspend mode).

Features:

® 5V tolerant inputs/outputs for interfacing with 5V logic
® Wide supply voltage range:

3V port (Vceay): 1.5V to 3.6V

5V port (Vee):1.2V to 5.5V

CMOS low power consumption

Direct interface with TTL levels

Control inputs voltage range from 2.7V to 5.5V
Inputs accept voltages up to 5.5V

High-impedance outputs when Vcca) Or Ve =0V
Specified from -40°C to +105°C

Packaging information: TSSOP48
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Ordering Information:
Tube packing specifications:
. . Boxed
Part number Pac;lg?r?:ng Mggl;;ng Ent;?t tube Eg)::g Notes
q Y guantity q y
Dimensions of
AiP74ALVC164245 38 3g00 | Plastic enclosure:
TSSOP4 T4ALVC16424
TA48.TB SS0P48 C164245 | pesitube | tubefbox | PCS/box L2.ommae. 1mm
in spacing:
0.5mm
Reel packing specifications:
Packagin . Reel Boxed reel
Part number ging Marking code . . Notes
form quantity gquantity
AIPTAALVC164245 Dimensions of plastic
i 2000 2000 enclosure:
TA48TR TSSOP48 7T4ALVC164245 PCS/reel PCS/box 19 sradiinm
Pin spacing:0.5mm

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

product.
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2~ Block Diagram And Pin Description
2.1, Block Diagram
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Figure 2. IEC logic symbol
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2.2~ Pin Configurations
1DIR [1 ] ) 48] 10E
iBo[2] |~ 47] 1A0
181 [3 ] [46] 1A1
GND [4 ] [45] GND
182 [5 | [44] 1a2
183 [6 | 43] 1A3
vees) [7] [42] Voo
184 [ 8] [41] 1a4
185 [9 | 40] 1a5
GND [10] [39] GND
1B6 [11] 28] 146
187 [12] 37] 1a7
280 [13] 36] 240
2B1 [14] [35] 241
GND [15] 34] GND
282 [16 33] 2A2
2B3 [17] 32] 2A3
Vee) [18] [31] Voo
2B4 [19] 30] 2a4
2B5 [20 23] 2A5
GND [21] 28] GND
2B6 [22 27] 2a6
2B7 [23 26] 247
2DIR [24 [25] 2OF
2.3+ Pin Description
Pin No. Pin Name Description
1,24 1DIR,2DIR direction control inputs

2,3,5,6,89,11,12

1B0,1B1,1B2,1B3,1B4,1B5,1B6,1B7

data inputs/outputs

13,14,16,17,19,20,22,23

2B0,2B1,2B2,2B3,2B4,2B5,2B6,2B7

data inputs/outputs

4,10,15,21,28,34,39,45 GND ground (0V)

7,18 Veem) supply voltage B(5V bus)

— — output enable inputs(active

48,25 10E,20E LOW)
47,46,44,43,41,40,38,37 1A0,1A1,1A2,1A3,1A4,1A5,1A6,1A7 data inputs/outputs
36,35,33,32,30,29,27,26 2A0,2A1,2A2,2A3,2A4,2A5,2A6,2A7 data inputs/outputs

31,42 Veen) supply voltage A(3V bus)

2.4, Function Table
Control Input/output
NnOE nDIR nAn nBn

L L nAn=nBn inputs

L H inputs nBn=nAn

H X z z

Note: H=HIGH voltage level; L=LOW voltage level; X=don’t care; Z=high-impedance OFF-state.
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3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Voltages are referenced to GND(ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage B VCC(B) Veew=Vecn -0.5 +6.0 V
supply voltage A Veen) Veew=Vecn) -0.5 +4.6 Vv

input clamping current Ik V<0V -50 - mA
input voltage V, e -0.5 +6.0 Vv
Input/output voltage Vio - -0.5 Vcct+0.5 Vv
output clamping current lok Vo>Vee or V<0V - - 450 mA
output HIGH or LOW -0.5 Vcct+0.5 Vv
output voltage Vo output 3-statel™ -0.5 +6.0 Vv
output current lo(sink/source) Vo=0V to V¢c - 50 mA
supply current lcc - - 100 mA
ground current lenD - -100 - mA
storage temperature Tsyg - -65 +150 C
junction temperature T, - - +150 C
total power dissipation Piot Tamp=-40C to +105°C - 500 mwW
Soldering temperature TL 10s 260 C

Note:

[1] The input and output negative voltage ratings may be exceeded if the input and output clamp current
ratings are observed.

[2] The performance capability of a high-performance integrated circuit in conjunction with its thermal
environment can create junction temperatures which are detrimental to reliability.

3.2. Recommended Operating Conditions

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
e |21 | - | 55 | v
supply Voltage B VCC(B) VCC(B)ZVCC(A) -
low-voltage
A 1.2 - 55 \
applications
et | 27 | - | a8 | v
supply voltage A Veewy | Veee=Veon) -
low-voltage
Lo 15 - 3.6 \Y%
applications
input voltage Vi control inputs: n OE and nDIR 0 - 55 \%
Input/output voltage V nAn port 0 - Veew v
P P g vo nBn port 0 - Veem) \Y
nAn port 0 - Ve \Y
output voltage Vo
nBn port 0 - Veem) \Y
ambient temperature Tamb - -40 - +105 C
VCC(A)=2-7V to 3.0V 0 - 20 ns/\V
input transition rise Veew=3.0V to 3.6V 0 - 10 ns/\V
At/AV
and fall rate Veee=3.0V to 4.5V 0 - 20 ns/i\V
Veew=4.5V 10 5.5V 0 - 10 | nsiV
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3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol Conditions Min. | Typ. ™ | Max. | Unit
HIGH-level nBn port Veee=3.0V to 5.5VH 2.0 - - V
-leve
input voltage Vi _NAn port, Veew=3.0V to 3.6V 2.0 - - \Y%
nOEand nDIR | Vcew=2.3V to 2.7V 1.7 - - v
2B port Veee=4.5V to 5.5V7 - - 08 | V
LOW-level v Veee=3.0V to 3.6V¥ - - 07 | Vv
input voltage I nAn port, Veca=3.0V to 3.6V - - 0.8 \Y
nOEand nDIR | Vccw=2.3V to 2.7V - - 0.7 | V
lo=-24mA; VCC(B)=4-5V VCC(B)'O-B - - Vv
nBn port; |o:-12mA; VCC(B):4-5V VCC(B)-O.S - - \Y
Vi=ViyorV lo=-18mA,; VCC(B):3-0V Vcc(B)-O.S - - V
HIGH-level lo=-100uA; VCC(B):3-0V Vcc(B)-O.Z VCC(B) - V
output Von lo=-24mA, VCC(A)=3-0V VCC(A)'O-7 - - V
voltage lo=-100UA; Ve@=3.0V | Vccea0.2 - - V
NANPOTL 1 = 19mA; Veew=2.7V. | Veow-05 | - - Y,
Vi=Vigor Vi — : —
lo=-8mA; VCC(A)—2-3V VCC(A)-O.G - - V
lo=-100uA; VCC(A)=2-3V Vcc(A)-O.z VCC(A) - V
lo=24mA; VCC(B):4-5V - - 0.55 Vv
lo=12mMA; VCC(B):4-5V - - 0.40 V
nBn pag 1o=100UA; Vcog=4.5V - = o020 | V
Vi=Vigor Vi —~ : =
lo=18MA; Ve (e)=3.0V - - 055 | V
LOW-level 10=100UA; Vcee)=3.0V ; ; 020 | V
\%Jltt':;te Vo lo=24mA,; Veom=3.0V ) T oss | V
10=100uA; Vcc(A):?).OV - - 0.20 \V
Al lo=12MA; V=27V - ~ o040 | V
Vi=Vimor Vi
10=12MA; Vcea)=2.3V - - 060 | V
10=100UA; VCC(A):2-3V - - 0.20 Vv
input leakage | | V/=5.5V or GND i 401 | 45 | uA
current
OFF-state _ N/ = 18]
OUtpUt current |oz V=V or V||_,Vo—VCC or GND - 0.1 +0 uA
supply _ o= )
current ICC VI_VCC or GND,lo—OA 0.1 40 uA
additional per control pin;
supply Alcc V2V 0 6V | =0A H] - 5 500 UA
current Imrec R Yo
nput C - - 4.0 - | pF
capacitance
input/output i i
capacitance Cio nAn and nBn port 5.0 pF
Note:

[1] All typical values are measured at Vcc@)=5.0V,Vee@n)=3.3V and T,mp=25C.
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[2] If Veen)<2.7V, the switching levels at all inputs are not TTL compatible.

[3] For transceivers, the parameter Iz includes the input leakage current.

[4] Veeny=2.7V to 3.6V:other inputs at Vcea) of GND;Vecg)=4.5V to 5.5V:other inputs at Ve or
GND.

3.3.2. DC Characteristics 2
(Tamp=-40°C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol Conditions Min. | Typ. ™ | Max. | Unit
HIGH-level nBn port Vee=3-0V to 5.5V 2.0 - - Y
IDHIEVe Vi nAn port, Veow=3.0V t0 3.6V 2.0 - - Y,
input voltage — o
nOEand nDIR | V¢c@)=2.3Vto 2.7V 1.7 d - \%
Vee@=4.5V to 5.5VF - - 08 | V
nBn port — 7]
LOW-level v Veee=3.0V to 3.6V - - 07 | V
input voltage I _nAn port, Veew=3.0V to 3.6V - - 0.8 \Y;
NOEand nDIR | V=23V to 2.7V¥ - . 0.7 v
lo=-24mA,; VCC(B)=4-5V Vcc(B)-l.z = - Vv
nBn port; |o:-12mA; VCC(B):4-5V VCC(B)'O-S - - V
Vi=VigorV l0=-18MA; V¢cE)=3.0V Veee)-1.0 - - V
HIGH-level |O:-1OOUA; VCC(B):B-OV VCC(B)'O-3 - - V
output Vo lo=-24mA,; VCC(A)=3-OV Vcc(A)-l.O - - Vv
voltage lo=-100UA; Vcc@=3.0V | Veepn)0.3 - - Vv
nAn port; N ; -
VI:VIHpor Vi lo=-12mA; VCC(A)_2-7V VCC(A)'O-8 - - V
[0=-8MA; Vcc(n)=2.3V | Veen)-0.6 - - Vv
lo=-100uA; VCC(A):2-3V VCC(A)'O-3 - - V
lo=24mA; VCC(B):4-5V - - 0.60 Vv
10=12MA; Vcep)=4.5V - - 080 | V
y ’l'\3/“ p(‘)’r”\?/ 1o=100UA; Vcoe=4.5V - - o3| Vv
TR T T0=18mA; Veee)=3.0V - - 080 | V
LOW-level y 16=100UA; Vcce)=3.0V - - 030 | V
OUtpUt oL — - —
voltage lo=24mA; Vcea)=3.0V - - 080 | V
l6=100UA; Vcc(a)=3.0V - - 030 | V
y E@” port; lo=12MA; Voc=2.7V - ~ o060 | V
=Vinor V. — - —
l0=12MA; Vcepn)=2.3V - - 060 | V
10=100uA; VCC(A)=2-3V - - 0.20 Vv
input leakage | V=55V or GND : - | #0 | uA
current
OFF-state _ N/ = B3]
Output current loz Vi=Viyor Vi ;Vo=Vcc or GND - - 0 uA
supply _ o= - -
current lec V=Vcc or GND;lo=0A 80 uA
additional per control pin;
supply Alcc V=Vee-0.6V:1=0A 1 - - 5000 | uA
current
Note:
[1] All typical values are measured at Vcc@e)=5.0V,Vec@n)=3.3V and T,mp=25C.
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[2] If Veen)<2.7V, the switching levels at all inputs are not TTL compatible.

[3] For transceivers, the parameter Iz includes the input leakage current.

[4] Veeny=2.7V to 3.6V:other inputs at Vcea) of GND;Vecg)=4.5V to 5.5V:other inputs at Ve or
GND.

3.3.3. AC Characteristics 1
(Tamp=-40°C to +85°C, GND=0V; t=t; <2.5ns; C =50pF; voltages are referenced to GND (ground=0V),
unless otherwise specified.)

Parameter | Symbol Conditions Min. | Typ. | Max. | Unit
e viasey | 15| 33 | 76 | m
SZEAEi;?JPeBE[;z] Vcc\(gfiﬁ);\?Zc)\/S;.Sv 10 | 30 | 59 | ns
progzgaa;ion . S,i?g%%}g 25% 10 | 29 | 58 | ns
Veew=30vi036y | L0 | 30| 76 | ns
oo Eigou?f e chvsfiiﬁ%:vz'ffé.w 10 | 43 | 67 | ns
Ve vy | 12 | 25 |8 |
_ Ve Sviesey | 15| 41 | us | w
wtesy | Ve | |0
V =3.0V to 3.6V;
enable time ten \\//CCCC((AB))_:;;\\//:E 25;)\\// 10 32 89 | ns
B Vicc(g)_:é.ov 03y | 15 | 46 | 123 | ns
sr:eg FElgtzj?JrneA%Tf‘] Vcc\(giﬁ);\%g Ei.5V 15 | 43 | 93 | ns
N viasey | 10 | 32 |89 |
B v vioaey | 20 | 27 | 105 | ns
N s Y R R el
Veem=3.0V 10 3.6V;
disable time e \\//CC(B)_:;.35\\//:;)25_75\\//' 2.1 4.9 8.6 ns
B Vccf:((“;);?;_ov wagy | L0 | 27 | 93 | ns
Sr;;) FEi;?J;:?ASrEi] Vcc\(gg(ﬂf\.)sz\%ov ey | 15 | 35 | 90 | ns
e viosay | 20 | 32 | 86 | ns
disps(i)p\:\zlaiiron Crp 5\\//F=0g|:\;] S‘ ?Ot(\)/ZEn; outputs enabled - 30 - pF
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capacitance V?:/cc(i;i); 53\\//;[5] outputs disabled - 15 - pF
3\\//p_°ét|:\:‘§ ?Ot(i/n’bfn; outputs enabled - 40 - pF
1= CC»
Veer)y=5V; .
Vccc(igig 3Vl outputs disabled - 5 - pF
Note:

[1] All typical values are measured at nominal voltage for Vccg) and Vec(ay and at Tomp=25C.
[2] toq is the same as tp y and tpyy.
[3] ten is the same as tpz. and tpzp.
[4] tgis is the same as tp z and tphz.
[5] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=Cpp>V e XFxN+3(CLxV oc”>f,) where:
fi=input frequency in MHz;
fo=output frequency in MHz;
C_=output load capacitance in pF;
Vcc=supply voltage in V;
N=number of inputs switching;
T(CLV 2 >f,)=sum of outputs.

3.3.4. AC Characteristics 2
(Tamp=-40°C to +105°C, GND=0V; t,=t; <2.5ns; C_=50pF; voltages are referenced to GND (ground=0V),
unless otherwise specified.)

Parameter | Symbol Conditions Min. | Typ.¥ | Max. | Unit
Ve aovioaey | 15 | - |95 | m
sgfgiéﬁj?ﬂﬁ VCC\(SEEC)E\?'Q/ ssv | 10| - |75 | m
vicc(g)_:s'.ovtt% gev | MO | - | 95| M
oo Eitgou?? o VCC\(SEEC)E\?'Q/ ssv | 10| - | 85 | ms
Vi asviosey | 12| - |75 | ms
T eyt s | s |
Sr;eo ,:E,;?,rZBg,TSI VCC\(SEX\.);&Q/ S5y | 15 ) 1151 ns
enable time tn \\//CCCC((AE:;:Z%\\// tt% %g\\// 1.0 - 12.0 ns
n OE to nAn; \\//cccc(g;é?(’)\\// tt% éz\\// Lo ) e
. [3] _ .
see Figure 5 VCC\(S;;?)S-G.ZOVE;.SV 15 i 120 ns
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VCC(A):3-OV to 3.6V; _
Veoe=45Vt055v | 10 1151 s
VCC(A)=2-3V to 2.7V, _
VCC(B)=3-0V to 3.6V 20 135 ns
n OE to nBn: Veew?=2.7V; 25 i 115 ns
see Figure 51 Veee=4.5V 10 5.5V ' '
VCC(A):3-OV to 3.6V; _
o Vece=45V1t055v | 21 1104 s
disable time tais
VCC(A)=2-3V to 2.7V, 1.0 _ 12.0 ns
Veee=3.0V to 3.6V ' '
n OE to nAn; Veepwy=2.7V; 15 i 115 ns
see Figure 51 Veee=4.5V 10 5.5V ' '
VCC(A):3-OV to 3.6V; /
VCC(B):4-5V to 5.5V | 11§ ns
Note:
[1] All typical values are measured at nominal voltage for Vccg) and Veeay and at Tamp=25C.
[2] tpd is the same as tpLH and teHL.
[3] ten is the same as tpzL and tozH.
[4] tgis IS the same as tp; 7 and tppz.
4. Testing Circuit
4.1. AC Testing Circuit
VEXT
Vee
Vi | Vo R
G ~ Ja
n DUT l
RT FL I RL
Definitions test circuit:
R, =Load resistance.
C_=Load capacitance including jig and probe capacitance.
Rr=Termination resistance should be equal to output impedance Z, of the pulse generator.
Figure 3. Test circuit for measuring switching times
4.2, Test Data
L Supply voltage Load \Y/
Direction PPy g EXT
Ve V) CL Ry | teen, toue | tozn, terz | tezi, toiz
nAn port to nBn port | 2.3V to 2.7V 2.7V 10 3.6V SO0pF | 500Q open GND 2%V ¢
nBn port to nAn port | 2.3V to 2.7V 2.7V to 3.6V 50pF | 500Q2 open GND 6.0V
nAn port to nBn port | 2.7V to 3.6V 4.5V 1o 5.5V 50pF | 500Q open GND 2%V ¢
nBn port to nAn port | 2.7V to 3.6V 45V to 5.5V 50pF | 500Q open GND 6.0V
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4.3, AC Testing Waveforms

nAn, nBn
input

nBn, nAn
output

Vi
NPVM
GND

tPHL —= -
VoH
VM
VoL

<—tpLH

VoL and Voy are typical voltage output levels that occur with the output load.
Figure 4. Input (nAn,nBn) to output (nBn,nAn) propagation delays

Vi
nOE input

GND

Vee

output
LOW-to-OFF
OFF-to-LOW

VoL

VoH

output
HIGH-to-OFF
OFF-to-HIGH

GND

o \\
- tp 7 —h‘ —=| tpzL |-
Vim
Vx
- tpHz —= - tpzH —
X Vy ,
"
outputs outputs . Outputs
enabled disabled enabled

VoL and Vo are typical voltage output levels that occur with the output load.

4.4, Measurement points

Figure 5. 3-state enable and disable times

Direction Supply voltage Input Output
Veen) Ve Vi Vm Vm Vx Vy
nAn portto nBn port | 2.3Vto 2.7V | 2.7V to 3.6V Ve | 0.5V 1.5V VoL)+0.3V Vone)-0.3V
nBn portto nAnport | 2.3V to 2.7V | 2.7V to 3.6V 2.1V 15V 0.5%ccp | Vouat0.15V | Voupa-0.15V
nAn port to nBn port | 2.7V to 3.6V | 45V to 5.5V 2.7V 1.5V 0.5V () 0.2%V¢cp) 0.8%V ()
nBn port to nAn port | 2.7V to 3.6V | 4.5V to 5.5V 3.0V 1.5V 1.5V Vora)+0.3V Vona)-0.3V
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5. Package Information
5.1, TSSOP48

AAAAAAAAAAAARAAARHT
L THTERER YA

BASE METAL (‘l

-

TWITH PLATING
SECTION B-B

MILLIMETER
SYMBOL

MIN NOM | MAX
A _ — | 120
Al 0.05 | 0.10 | 015
A2 085 [ 095 | 108
A3 0.35 | 040 | 045
b 019 | _ | 028
bl 018 | 020 | 023
c 01s | _ | 021
cl 014 | 015 | 016
D 12.40 | 12.50 | 12.60
E 790 | 810 | 830
El 6.00 6.10 6.20
e 0.50B5C
L 045 | _ | 0.75
L1 1.00REF
] 0 _ g
21 @1.00x0.10+1.05DP

@2

@1.50=0.075+0.025DP
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6. Statements And Notes

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

Hazardous substances or Elements
Cadm
Mercur | . Hexaval Polybro :
Lead . Butylbe .
and y and 2::; ent Polybro | minate | Dibutyl nzyl thlﬁeit Diisobu
Part name mercur | 2% | chromiu | minated | d phthala | hata Iy tyl
lead y m biphenyl | biphen | t© te yhth | | Phthala
compou | compo | UM compoun| s yl phthaia | e
nds unds comp = ¢ ethers e
ounds
Lead
O ) o o) o o o o o [e]
frame
Plastic
. [} o (@] [0} (@] @] (@] @] o] @]
resin
Chip o o o o o o o) o o o
The lead o o o o o o o o o o
Plastic
sheet o o o o o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
explanati of the following the SJ/T11363-2006 standard.
on x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
6.2 Notion

Recommended carefully reading this information before the use of this product;
The information in this document are subject to change without notice;
This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of

the responsibility.

Address: Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 14/ 14
http://www.i-core. cn P.C.: 214072 VER: 2022-11-A4





