GE;M;,C GREEN MICRO 74HC165-170

1. General Description
The 74HC/HCT165 is 8-bit serial or parallel-in/serial- out shift registers. The device features a serial

data input (DS), eight parallel data inputs (D0 to D7) and two complementary serial outputs (Q7 and (37).
When the parallel load input (PI) is LOW the data from DO to D7 is loaded into the shift register
asynchronously. When PL is HIGH data enters the register serially at DS. When the clock enable input (

6E) is LOW data is shifted on the LOW-to-HIGH transitions of the CP input. A HIGH on CE will disable
the CP input. Inputs are overvoltage tolerant to 15V. This enables the device to be used in HIGH-to-LOW
level shifting applications.

Features:

® Input levels:

For 74HC165: CMOS level

For 74HCT165: TTL level

Asynchronous 8-bit parallel load

Synchronous serial input

Specified from -40°C to +85°C

Packaging information: DIP16/SOP16/TSSOP16
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2~ Block Diagram And Pin Description

2.1, Block Diagram
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Figure 1. Logic symbol
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Figure 3. Functional diagram
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Figure 4. Timing diagram

2.2 Pin Configurations
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2.3+ Pin Description

Pin No. Pin Name Description
1 PL asynchronous parallel load input (active LOW)
2 CP clock input (LOW-to-HIGH, edge-triggered)
3 D4 parallel data input (also referred to as Dn)
4 D5 parallel data input (also referred to as Dn)
5 D6 parallel data input (also referred to as Dn)
6 D7 parallel data input (also referred to as Dn)
7 Q7 complementary output from the last stage
8 GND ground (0V)
9 Q7 serial output from the last stage
10 DS serial data input
11 DO parallel data input (also referred to as Dn)
12 D1 parallel data input (also referred to as Dn)
13 D2 parallel data input (also referred to as Dn)
14 D3 parallel data input (also referred to as Dn)
15 CE clock enable input (active LOW)
16 Vee supply voltage

2.4, Function Table

Operating _ _ Input Qn register Outputﬁ

mode P CE CP DS DO to D7 Qo0 Q1to Q6 Q7 Q7
L X X X L L LtoL L H

parallel load
L X X X H H HtoH H L
H L 1 1 X L q0 to g5 q6 q6
H L 1 h X H q0 to g5 q6 q6

serial shift
H 1 L 1 X L q0 to g5 qoé q6
H 1 L h X H q0 to g5 qoé q6
hold "do H H X X X q0 ql to g6 q7 q7
nothing" H X H X X q0 ql to g6 q7 q7

Note: H=HIGH voltage level;
h=HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition;
L=LOW voltage level; 1=LOW-to-HIGH clock transition;
1=LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition;
g=state of the referenced output one set-up time prior to the LOW-to-HIGH clock transition;
X=don’t care;
1=LOW-to-HIGH clock transition.
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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 Vee - -0.5 +7 v
input clamping I Vi <-0.5V or Vi > Vct0.5V - +20 mA

current
output clamping
current Iok Vo <-0.5Vor Vo> Vct0.5V - +20 mA
output current Io -0.5V <V < Vcct0.5V - 125 mA
supply current Icc - - 50 mA
ground current IonD - -50 - mA
total power - : 500 | mw
dissipation
storage o
temperature Tote ) 65 150 C
soldering DIP 245 °C
TL 10s S
temperature SOP 250 C
Note:

[1] For DIP16 packages: above 70°C the value of P derates linearly with 12mW/K.
[2] For SOP16 packages: above 70°C the value of P,y derates linearly with SmW/K.
[3] For (T)SSOP16 packages: above 60°C the value of Py, derates linearly with 5.5mW/K.

3.2, Recommended Operating Conditions

Parameter | Symbol Conditions | Min. | Typ. | Max. | Unit
74HC165

supply voltage Vee - 2.0 5.0 6.0 v

input voltage Vi - 0 - Vee A"

output voltage Vo - 0 - Ve A%
) - Vcc=2.0V - - 625 | ns/V

input transition — i
rise and fall rate At/AV Vcec=4.5V 1.67 139 | ns/V
Vcc=6.0V - - 83 ns/V
ambient 0
temperature Tamo ) -40 ) 85 C
74HCT165

supply voltage Vee - 4.5 5.0 5.5 v

input voltage Vi - 0 - Vee A"

output voltage Vo - 0 - Ve A%
. . VCCZZ.OV - - - ns/V

input transition ~ -
rise and fall rate At/AV Vec=4.5V 1.67 139 | ns/V
Vcc:6.()v - - - ns/V
ambient o
temperature Tamo ) -40 ) 85 c
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3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1

(Tamy=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
74HC165
| 1 VCCZZ.OV 1.5 1.2 - Vv
HiGH evel =1y, V4.5V 305 | 24 | - |V
input voltage
Vec=6.0V 4.2 32 - \%
VCCZZ.OV - 0.8 0.5 A%
LOW-level Vi Vee4.5V C 21 135 [ v
input voltage
Vec=6.0V - 2.8 1.8 \%
I0=-20uA; Vcc=2.0V 1.9 2.0 - \%
IOZ-ZOUA; VCC:4~5V 4.4 4.5 - A%
HIGH-level |, Vi=Vigor Vi | Io=-20uA; Vee=60V | 59 | 60 | - | V
output voltage OH 1=V L o ; Vec=6. . .
Io=-4.0mA; Vcc=4.5V | 3.98 | 4.32 - \%
Io=-5.2mA; Voc=6.0V | 548 | 5.81 - \%
[0=20uA; Vc=2.0V - 0 0.1 \%
[0=20uA; Vcc=4.5V - 0 0.1 \%
LOW-level \% Vi=VyorV 15=20uA; Vc=6.0V - 0o | o1 | Vv
output voltage OL I H IL 0 uAn; Vec™o. .
[0=4.0mA; Vcc=4.5V - 0.15 | 0.26 \%
[0=5.2mA; Vcc=6.0V - 0.16 | 0.26 \%
input leakage Vi= Vce or GND; ) i N
current I Vec=6.0V 0.1 uA
supply current Icc V= Vccvor E}é\](]))\} lo=0A; - - 8 uA
cc=6.
input ) ) )
capacitance C 3.5 pF
74HCT165
HIGH-level _
input voltage Vi Vece=4.5V t0 5.5V 2.0 1.6 - A%
LOW-level _
input voltage VIL VCC_4~5V to 5.5V - 1.2 0.8 Vv
HIGH-]@VC] Vs V1 = VIH or V[L; IO:'ZOHA 4.4 4.5 - A%
output voltage o Vec=4.5V Io=-4.0mA 398 | 432 | - v
LOW-level [0=20uA; Vc=4.5V - 0 0.1 \%
v V=V A%
output voltage oL PTVHOTVIL S OmA: Vee=6.0V | - | 0.16 | 026 | V
input leakage Vi=V¢c or GND; ) i
current h Vee=6.0V £0.1 | uA
supply current Icc VFVCCVO r (_}EOD\;/IOZOA; - - 8.0 uA
cc=6.
————
pei Pl pm,' Dn and DS inputs - 35 126 uA
.. Vi=Vee-2.1V;
additional .
Alcc other inputs at V¢
supply current GND: _ .
or ) CP, CE, and PL inputs - 05 234 uA
Vec=4.5V to 5.5V
input i ) )
capacitance G 3.5 pF
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3.3.2. DC Characteristics 2

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

Parameter Symbol Conditions \ Min. ] Typ. ] Max. \ Unit
74HC165
HIGH.level Vece=2.0V 1.5 - - A"
, -eve Vi Vec=4.5V 3.15 - - \
input voltage
Vec=6.0V 4.2 - - A"
L lovel Vece=2.0V - - 0.5 A"
LOW-leve Vi Vec=4.5V - - s v
input voltage
VCC:6.0V - - 1.8 \Y%
10:-2011A; VCCZZ.OV 1.9 - - A\
HIGH-1 | 10:-2011A; VCC:4-5V 4.4 - - A\
-leve _ — X - i i
Output Voltage VOH V] = V]H or V]L IO 2OUA, VCC 6.0V 59 \Y%
10:-4.01'1'1A; VCC:4-5V 3.84 - - \Y%
10:-5.21'1'1A; VCC:6.0V 5.34 - - Vv
IOZZOUA; VCCZZ.OV - - 0.1 Vv
IOZZOUA; VCC:4-5V - - 0.1 A\
LOW-level \Y% Vi=Vygor V 16=20uA; Vec=6.0V | - - o1 [ v
output voltage oL 1= Vi L o ; Vec=0. .
IO:4OH1A, VCC:4-5V - - 0.33 A\
IO=52mA, VCC:6.0V - - 0.33 A\
input leakage V=V¢c or GND; i i
current I Vcec=6.0V 1 uA
supply current Icc VIZVCCVO ' (—}16\1(1))\;/IOZOA; - - 80 uA
cc=b6.
74HCT165
HIGH-level _
input voltage Vi Vee=4.5V to 5.5V 2.0 - - A"
LOW-level _
input Voltage V]L VCC_4-5V to 5.5V - - 0.8 A\
HIGH-level vV V[ = V[H or VlL; IO:'2OUA 44 - - \4
output voltage OH Vec=4.5V Io=-4.0mA 3.84 - - \V4
LOW-level [0=20uA; Vcc=4.5V - - 0.1 v
v V=V v
output voltage oL ! 0T VL [0=5.2mA; Vc=6.0V - - 0.33 \%
input leakage V=V¢c or GND; i i
current I Vcc=6.0V 1 uA
supply current Icc VIZVCCVO ' S}?(?{IIO:OA; - - 80 uA
cc=6.
H———
pei U pm,. Dn and DS inputs - - 157.5 | uA
o Vi=Vee-2.1V;
additional .
Alcc other inputs at Vcc
supply current GND: _ _
of ’ CP, CE, and PL inputs | - - 12925 | uA
Vee=4.5V to 5.5V
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3.3.3v AC Characteristics 1
(Tamy=25°C, GND=0V, C;=50pf, unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
74HC165
Vee=2.0V - 52 165 ns
CP, CE to Q7, Q7; Vec=4.5V - 19 33 ns
see Figure 6 Vec=5.0V;C=15pF - 16 - ns
Vec=6.0V - 15 28 ns
Vcece=2.0V - 50 165 ns
propagation : PL to Q7, Q7; Vec=4.5V - 18 33 ns
delay v see Figure 7 Vec=5.0V;Ci=15pF | - 15 - ns
Vcc=6.0V - 14 28 ns
Vec=2.0V - 36 120 ns
D7 to Q7, Q7: Vec=4.5V - 13 | 24 | ns
see Figure 8 Vee=5.0V;C=15pF - 11 - ns
Vece=6.0V - 10 20 ns
Vcece=2.0V - 19 75 ns
transition time t, Q7, Q7. output; Vee=4.5V - 7 15 ns
see Figure 6 Vee=6.0V - 6 13 | ns
CP input HIGH or Vec=2.0V 80 17 - ns
LOW; Vcc=4.5V 16 6 - ns
. see Figure 6 V=60V 14 5 - ns
pulse width v Ve=2.0V 80 | 14 | - | ms
PL input LOW: V=45V 6 | s - ns
see Figure 7 Vee=6.0V 14 | 4 - ns
_ _ Vcc=2.0V 100 22 - ns
recovery time trec PL to CP’ CE; Vcec=4.5V 20 8 - ns
see Figure 7 Vec=6.0V 17 | 6 - ns
_ Vece=2.0V 80 11 - ns
DS to CP, CE; V=45V 16 - ns
see Figure 9 Vee=6.0V 14 | 3 - ns
CE to CP and CP to Vec=2.0V 80 17 - ns
set-up time tou CE: Vec=4.5V 16 6 - ns
see Figure 9 Vec=6.0V 14 5 - ns
Vcece=2.0V 80 22 - ns
Dn to PL; Vee=4.5V 16 8 - ns
see Figure 10 Vee—6.0V 14 o - s
DS to CP, CE and Vec=2.0V 5 2 - ns
Dn to PL; V=45V 5 2 - ns
hold fime b see Figure 9 Vec=6.0V 5 2 - ns
CE to CP and CP to Vec=2.0V 5 -17 - ns
6E; Vcec=4.5V 5 -6 - ns
see Figure 9 Vee=6.0V 5 -5 - ns
maximum ¢ CP input; Vec=2.0V 6 17 - MHz
frequency fax see Figure 6 Vec=4.5V 30 51 - MHz
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Vcc=5.0V;C =15pF - 56 - MHz
Vec=6.0V 35 61 - MHz
power per package;
d1s51pat10n Crp Vi= GND to Vee - 35 - pF
capacitance
74HCT165
CP, CE to Q7, Q7; Vec=4.5V - 17 | 34 | ns
see Figure 6 Vee=5.0V;C=15pF - 14 - ns
propagation : PL to Q7, Q7; Vec=4.5V - 20 40 ns
delay v see Figure 7 Vee=5.0V;Ci=15pF | - 17 ; ns
D7 to Q7, Q7; Vec=4.5V - 14 | 28 ns
see Figure 8 Vce=5.0V;C=15pF - 11 - ns
transition time t, Q7, Q7, output; Vee=4.5V - 7 15 ns
see Figure 6
CP inpu; Vee=4.5V 16 | 6 - | ns
) see Figure 6
pulse width tw —
PL input; Vec=4.5V 20 9 - ns
see Figure 7
recovery time trec PLto _CP’ CE; Vec=4.5V 20 8 - ns
see Figure 7
DS to CP, CE; Vee=4.5V 20 | 2 - | oms
see Figure 9
CE to CP and CP to
set-up time tou CE: Vcc=4.5V 20 7 - ns
see Figure 9
Dn to PL; V=45V 20 | 10 | - ns
see Figure 10
DS to CP, CE and
Dn to Pl, VCC:4.5V 7 -1 - ns
hold time t see Figure 9
CE to CP and CP to
GE; VCC:4.5V 0 -7 - ns
see Figure 9
maximum ¢ CP input; Vec=4.5V 26 44 - MHz
frequency max see Figure 6 Vec=5.0V;C=15pF - 48 - MHz
 power per package;
d1s51pat10n Crp Vi= GND to Ve 1.5V - 35 - pF
capacitance
Note:

[1] tpq is the same as tpry and tpyy.

[2] t; is the same as ttyp and trpg.

[3] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=(Cpp*x Vo X ExXN)+3(CLx Ve xf,) where:

f=input frequency in MHz;

fy=output frequency in MHz;

Cr=output load capacitance in pF;
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Vcc=supply voltage in V;
N=number of inputs switching;
3 (CLx Ve xfy)=sum of outputs.

3.3.4. AC Characteristics 2
(Tampy=-40°C to +85°C, GND=0V, C;=50pf, unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
74HC165
_ _ VCCZZ.OV - - 205 ns
CP, CE t0 Q7, Q7; Vee=4.5V - - 41 ns
see Figure 6 Vec=6.0V i} _ 35 ns
. _ _ VCCZZ.OV - - 205 ns
progaigatlon foa PL to Q7, Q7; Vee=4.5V - - 41 ns
elay see Figure 7 Ve=6.0V } _ 35 ns
_ VCC:2.0V - - 150 ns
D7 to Q7, Q7; Vec=4.5V - - 30 ns
see Figure 8 Vee=6.0V i _ 26 ns
_ VCC:2.0V - - 95 ns
transition time t, Q7, Q7_ output; Vee=4.5V - - 19 ns
see Figure 6 Vee=6.0V i _ 16 ns
CP input HIGH or Vec=2.0V 100 - - ns
LOW; Vec=4.5V 20 - - ns
, see Figure 6 Vee=6.0V 17 - - ns
pulse width tw B Vec=2.0V 100 - - ns
PL inpgt LOW; Vee=4.5V 20 - - ns
see Figure 7 Ve=6.0V 17 _ N ns
_ _ VCCZZ.OV 125 - - ns
recovery time trec PLto ,CP’ CE; Vcec=4.5V 25 - - ns
see Figure 7 Ve=6.0V 21 _ _ ns
_ VCCZZ.OV 100 - - ns
DS to CP, CE; Vec=4.5V 20 - - ns
see Figure 9 Ve=6.0V 17 _ _ ns
CE to CP and CP to Vec=2.0V 100 - - ns
set-up time tsu (SE; Vcec=4.5V 20 - - ns
see Figure 9 Vec=6.0V 17 - - ns
_ VCC:2.0V 100 - - ns
Dn 'to PL; Vec=4.5V 20 - - ns
see Figure 10 Ve=6.0V 17 _ _ ns
DS to CP, CE and Vec=2.0V 5 - - ns
Dn to PL; Voc=4.5V > - . s
hold time o __see Figure 9 Vec=6.0V 5 - - ns
CE to CP and CP to Vec=2.0V 5 - - ns
GE; VCC:4.5V 5 - - ns
see Figure 9 Vec=6.0V 5 - - ns
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) ) Vec=2.0V 5 - - MHz
maximum Foex CP input; Vo5V 24 | - | - ™z
frequency see Figure 6
Vec=6.0V 28 - - MHz
74HCT165
CP, CE 0 Q7, Q7; Vec=4.5V - _ 43 | ns
see Figure 6
propagation toa PL10 Q7,Q7; V=45V . - | 50 | s
delay see Figure 7
D710 Q7. Q7; V=45V - - | 35 | s
see Figure 8
transition time t Q7, Q7, output; Vcc=4.5V - - 19 ns
see Figure 6
CP input; Vee=4.5V 20 | - - | s
. see Figure 6
pulse width tw — .
PL 1.nput; Vec=4.5V 25 - - ns
see Figure 7
recovery time trec PL to CP’ CE; Vcc=4.5V 25 - - ns
see Figure 7
DS to CP, CE; Vee=4.5V 25 - - ns
see Figure 9
CE to CP and CP to
set-up time tou CE: Vcc=4.5V 25 - - ns
see Figure 9
Dn to PL; Vee=4.5V 25 - - ns
see Figure 10
DS to CP, CE and
Dn to PI, VCC:4.5V 9 - - ns
hold time t _see Fgure 9
CE to CP and CP to
6E VCC:4-5V 0 - - ns
see Figure 9
maximum CP input; _
frequency finax see Figure 6 Vee=43V 21 ) ) MHz
Note:

[1] tyq is the same as tp gy and tpy.

[2] t; is the same as ttyr and trpg.

[3] Cpp is used to determine the dynamic power dissipation (Pp in uW).

Pp=(Cpp* Ve X EXN)+Y(CLx Ve xf,) where:

fi=input frequency in MHz;

f,=output frequency in MHz;

Cr=output load capacitance in pF;

Vcc=supply voltage in V;

N=number of inputs switching;
S(CLx Ve xfy)=sum of outputs.
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4, Testing Circuit
4.1, AC Testing Circuit

| ty |
W
T K
negative
pulse Vi VM
10 %
oW |
T —=l tp
— tr |-— -t |
Vi
- o0 %
positive
pulse Vi W
oy — LA N
I twy
Voo Voo
Vo RL S J
— open

Figure 5. Test circuit for measuring switching times

Definitions for test circuit:

Cy=load capacitance including jig and probe capacitance.

Rr=termination resistance should be equal to the output impedance Z, of the pulse generator.

RIL=Load resistance.
S1=Test selection switch.

4.2, AC Testing Waveforms

1fmax
Vi X
CPor CE input F 4

GHD —

by ——

F— tHL =— IpLtH —
Vo —
a0 % 20 %
Q7 or G7 output VM
10 % 10 %

VoL

- L— tTHL trin —~I

Figure 6. The clock (CP) or clock enable (CE) to output (Q7 or Q7) propagation delays, the clock pulse
width, the maximum clock frequency and the output transition times
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W —\
Iinput

LWy
GND
by | trec |-—
Vi
CE. CP input Wi
GND

la— tenL
Vo
Q7 or GF output Vi !
VoL

Figure 7. The parallel load (PL) pulse width, the parallel load to output (Q7 or Q7) propagation delays, the

parallel load to clock (CP) and clock enable (CE) recovery time

Vi —\ [—
D7 imput —\'l.l'y /—
GMD

— tp g — —— tpa —=

Vo / \
Q7 output AV

VoL

VoH

— top —= ~—tPLH —=
QF output \-Vu "f

v \ /

Figure 8. The data input (D7) to output (Q7 or 67) propagation delays when PL is LOW

Vi (1}

CF. CE input ; |I-I SBVM A[
GND

—=| I —=] Iy f=—

-— gy —= - gy —=

Vi

DS input Vi

-a— Ty —=|

Vi |

f LY
CF CEin put ?- Vi gﬂ F
GHD

(1) CE may change only from HIGH-to-LOW while CP is LOW.

—

Figure 9. The set-up and hold times from the serial data input (DS) to the clock (CP) and clock enable (GE)
inputs, from the clock enable input (6E) to the clock input (CP) and from the clock input (CP) to the clock

enable input (GE)
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Vi

Din inpat E'l_'._.'

GMD

Vi
PLinput

GMD

L

SR SHP——

Vi

Figure 10. The set-up and hold times from the data inputs (Dn) to the parallel load input (PL)

4.3\ Measurement Points
Type Input Output
V| Vi Ay
74HC165 Vee 0.5%Vc 0.5%Vc
74HCT165 3V 1.3V 1.3V
4.4, Test Data
Input Load S1 position
Type i p
Vi tr, tf CL RL terL, trLn
74HC165 Vee 6.0ns 15pF, 50pF 1kQ open
74HCT165 3.0V 6.0ns 15pF, 50pF 1kQ open
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5. Package Information

5.1, DIP16

=—

)

Uty

Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min Max Min Max

A 3. 710 4.310 0. 146 0. 170
Al 0.510 0.020
A2 3. 200 3. 800 0.128 0.142
B 0. 380 0.570 D.015 0. 022
B1 1. 524 (BSC) 0. 060 (BSC)
C 0.204 0. 360 0. 008 0.014
D 18. 800 18. 200 0. 740 0. 756
E g. 200 6. 600 0.244 0. 260
E1 7.320 7.920 0. 288 D.312
8 2. 540 (BSC) 0. 100(BSC)
L 3. 000 3. 600 0.118 0. 142
E2 8. 400 9.000 0.331 0. 354
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5.2 SOP16
[
]
|
L7
[ |
bl _[
Dimensions In Millimeters Dimensions In Inches
Sywbol Min Max Min Max

A 1,330 1. 750 0. 033 0.0DG69
Al 0.100 0. 250 0. 004 0.010
A2 1.330 1.950 0. 033 0. D61
b 0. 330 0.310 0.013 0. 020
C 0170 0. 230 0.007 0.010
D 9_800 10,200 0. 386 0. 402
E 3. 800 4,000 0.130 0.157
El 2. 800 6. 200 0.228 0. 244
e 1. 270 (BSC) 0. 050 (BSC)
L 0. 400 1. 270 0.016 0.050
f 0° 8° 0° 8°
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5.3\ TSSOP16

GVIIC

I

| MILLIMETER
—= [ SYMBOL
= o1 MIN NOM | MAX
=
Inluinli LIS LT A [T Tw
. Al |oos | _ [ors

A2 | 090 | 100 | 1.05
A3 | 039 | 044 | 049

b b 020 | _ | 028
SRS <) S— bl 0.19 | 0.22 | 0.25

Al

IT

e 013 | _ | o017

N o o cl 0.12 | 0.13 | 0.14

BASE METAL [}/ D 490 | 5.00 | 5.10

_ E 620 | 6.40 | 6.60

- wml B WITH PLATING El 430 | 440 | 4.50
| SECTION B-B e 0.65BSC

4$7 L 0.45 [ 060 [ 0.75
| 1 1 | L1 1.00BSC

ooghgh_| Ll
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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

Lead | Mereur ium Hexaval Polybro Dibutvl | BUYPE | Di2et

and y and d ent Polybro | minate 1buty nzyl hvih Diisobu
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. 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

. of the following the SJ/T11363-2006 standard.

explanation

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.
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