74HC165/74HCT165

Out Shift Registers

1. General Description
The 74HC165/74HCT165 is 8-bit serial or parallel-in/serial-out shift registers

.The device features a serial

data input (DS), eight parallel data inputs (DO to D7) and two complementary serial outputs (Q7 and (57).
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 levelFor

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

AL [ [18] vee
cP [2 [15] TE
o4 [3] [14] D3
Ds [4 [13] D2
06 [5 [12] o1
o7 [8 [11] Do
ar [1] [i0] o=
GND [E] o] a7
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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 (57 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 q0to g5 q6 q6
H L 1 h X H q0 to q5 q6 q6
serial shift
H 1 L 1 X L qO0to g5 q6 q6
H 1 L h X H qO0to g5 q6 q6
hold "do H H X X X q0 ql to g6 q7 q7
nothing" H X H X X q0 ql to q6 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 Y
input clamping Inc Vi< -0.5V or Vi> Veet0.5V - +20 mA

current
t clampi
OUIPL CATPINE | 1o Vo <-0.5V or Vo > Vect0.5V - 20 | mA
output current Io -0.5V <V <Vcct0.5V - +25 mA
supply current Iec - - 50 mA
ground current Ienp - -50 - mA
1ss1pation
storage °
temperature T ) 63 150 C
i DIP 245 °c
soldering To 10s _
temperature SOP 250 C
Note:

[1] For DIP16 packages: above 70°C the value of Py derates linearly with 12mW/K.
[2] For SOP16 packages: above 70°C the value of P derates linearly with 8mW/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 \Y
input voltage Vi - 0 - Vee \Y
output voltage Vo - 0 - Vee \Y
. - Vee=2.0V - = [ 625 | nsv
input transition | -y Vee=4.5V - | 167 | 139 | nsv
rise and fall rate V6.0V - - 3 oV
ambient T ) 40 ) +85 °c
temperature
74HCT165
supply voltage Vee - 4.5 5.0 5.5 \Y
input voltage Vi - 0 - Vee \Y
output voltage Vo - 0 - Vee \Y
A . Vcc=2.0V - - - ns/V
ot | AvAv ch=z61.3:// - | er | 139 nsjz
cc=6. - - - ns
teilrgzzzre Tamy ) 40 ) 85 C

www.udusemi.com



=_= Semiconductor 74HC165/74HCT165
Out Shift Registers

3.3 Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamb=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions | Min. | Typ. | Max. | Unit
TAHC165
— Vcc=2.0V 1.5 1.2 - \%
HIGH-leve Vi Vec=4.5V 305 | 24 | - v
input voltage Ve 6.0V 12 35 N
cc—=06. . . -
Vcec=2.0V - 0.8 0.5 A%
LOW-level Vi Vee=4.5V T 21 | 135 v
input voltage Y —— - 23 18 v
lo=-20uA; Vcc=2.0V 1.9 2.0 - Y
lovel Io=-20uA; Vcc=4.5V 4.4 4.5 - A\Y
Oftﬁ?voitvaze Vou Vi=Vmor Vi | Io=20uA; Vec=6.0V | 59 | 6.0 - Y%
Io=-4.0mA; Vcc=4.5V | 3.98 | 4.32 - A%
Io=-5.2mA; Vcc=6.0V | 548 | 5.8l - A%
[0=20uA; Vcc=2.0V - 0 0.1 \%
e —— [0=20uA; Vcc=4.5V - 0 0.1 Vv
output V‘(flraege VoL Vi=Vmor Vi | I0=20uA; Vcc=6.0V - 0 0.1 Y%
Io=4.0mA; Vcc=4.5V - 0.15 0.26 \%
I0=5.2mA; Vcc=6.0V - 0.16 | 0.26 A%
input leakage Vi= Vcc or GND;
current I Vee=6.0V - - 0.1 uA
supply current Icc Vi= VCCV(:CSg (?V’v To=0A; - - 8 uA
input ) ) )
capacitance G 3.5 pF
74HCT165
HIGH-level Vi Vee=4.5V t0 5.5V 20 | 16 | - v
input voltage
LOW-level _
input voltage Vi Vcec=4.5V to 5.5V - 1.2 0.8 A\Y
HIGH-level Y Vi=Vmor Vi; Io=-20uA 4.4 4.5 - Y
output voltage ot Vec=4.5V Io=-4.0mA 3.98 | 4.32 - \Y%
LOW-level Io=20uA; Vcc=4.5V - 0 0.1 A\
\% Vi=VmorV
output voltage oL PO VI T S omA; Vee=6.0V | - 0.16 | 026 | V
input leakage Vi=Vcc or GND;
current I Vce=6.0V B B +0.1 uA
supply current Icc VI:VCC\;)SCSE([))\;,IOZOA; - - 8.0 uA
per input pin; .
- Vi=Vee-2.1V: Dn and DS inputs - 35 126 uA
additional .
supply current Alcc other inputs at Vcc B B
or GND; CP, CE, and PL inputs | - 65 234 | uA
Vcec=4.5Vto 5.5V
input
capacitance G ) ) 3.5 ) pF
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3.3.2 « DC Characteristics 2
(Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)
Parameter Symbol Conditions | Min. | Typ. | Max. | Unit
74HC165
level Vcc=2.0V 1.5 - - A%
HIGH-leve Vi Vee—4.5V 305 | - - v
input voltage
Vcc=6.0V 4.2 - - A%
LOW-level Vcc=2.0V - - 0.5 A\
LOW-leve Vi Vee—4.5V - 135 v
input voltage
Vcc=6.0V - - 1.8 A%
Io=-20uA; VCCZZ.OV 1.9 - - A\
HIGH.level Io=-20uA; Vcc=4.5V 4.4 - - A%
-leve _ — - — B B
output Voltage VOH VI = VIH or VIL Io 20uA, Vcc 6.0V 5.9 A\
lo=-4.0mA; Vcc=4.5V | 3.84 - - A%
Io=-5.2mA; Vcc=6.0V 5.34 - - A%
10=20uA; Vcc=2.0V - - 0.1 A\
LOW-level Io=20uA; Vcc=4.5V - - 0.1 A\
-leve _ - - — 3 3
output voltage VoL Vi=Vmor VL 10=20uA; Vcc=6.0V 0.1 A%
Io=4.0mA; Vcc=4.5V - - 0.33 A%
Io=5.2mA; Vcc=6.0V - - 0.33 A\
input leakage Vi=Vcc or GND;
current I Vec=6.0V B ) H uA
Vi=Vcc or GND; I0=0A;
supply current Iec Vee=6.0V - - 80 uA
74HCT165
HIGH-level _
input voltage Vi Vcec=4.5V to 5.5V 2.0 - - A%
LOW-level _
input voltage Vi Vcec=4.5V to 5.5V - - 0.8 A%
HIGH-level Y Vi=Vmor Vi; Io=-20uA 4.4 - - \'%
output voltage ot Vec=4.5V Io=-4.0mA 3.84 - - Vv
LOW-level 10=20uA; Vcc=4.5V - - 0.1 \Y4
V Vi=V \%
output voltage oL P YHOT VI T =5 2mA; Vee=6.0V | - 033 | Vv
input leakage Vi=Vcc or GND;
current I Vece=6.0V B ) H uA
Vi=Vce or GND; [0=0A;
supply current Icc Vec=6.0V - - 80 uA
pei input pln;' Dn and DS inputs - - 157.5 uA
.. Vi=Vce-2.1V;
additional .
Alcc other inputs at Vcc
supply current ) — —
or GND; CP, CE, and PL inputs - - 2925 | uA
Vcec=4.5V to 5.5V
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3.3.3 « AC Characteristics
(Tamb=25°C, GND=0V, C.=50pf, unless otherwise specified.)

Parameter Symbol Conditions | Min. \ Typ. \ Max. \ Unit
74HC165
Vcc:2.0V - 52 165 ns
CP, 6E to Q7, (37; Vcc=4.5V - 19 33 ns
see Figure 6 Vcee=5.0V;C=15pF - 16 - ns
Vcc=6.0V - 15 28 ns
Vcec=2.0V - 50 165 ns
propagation ¢ PL to Q7, Q7; Vec=4.5V - 18 33 ns
delay pd see Figure 7 Vcc=5.0V;Cr=15pF - 15 - ns
Vec=6.0V - 14 28 ns
Vec=2.0V - 36 120 ns
D7 to Q7, (37; Vcc=4.5V - 13 24 ns
see Figure 8 Vcce=5.0V;C=15pF - 11 - ns
Vcc=6.0V - 10 20 ns
_ Vcc=2.0V - 19 75 ns
transition time te Q7, Q7 output; Vec=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
pulse width tw ee Fgure 6 Vee=6.0V 14 > - s
Vece=2.0V 80 14 - ns
PL input LOW; Vee=4.5V 16 5 - ns
see Figure 7 Vee=6.0V 14 4 - ns
_ _ Vcec=2.0V 100 22 - ns
recovery time trec PL to CP, CE; Vec=4.5V 20 8 - ns
see Figure 7 Vec=6.0V 17 6 - ns
_ Vece=2.0V 80 11 - ns
DS to CP, CE; Vee=4.5V 16 4 - ns
see Figure 9 Vec=6.0V 14 3 - ns
CE to CP and CP to Vec=2.0V 80 17 - ns
set-up time teu 6E; Vcc=4.5V 16 6 - ns
see Figure 9 Vcc=6.0V 14 5 - ns
_ Vee=2.0V 80 22 - ns
Dn to PL; Vee=4.5V 16 8 - ns
see Figure 10 V6.0V 14 6 B s
DS to CP, CE and Vec=2.0V B 2 - ns
Dn to PL: Vec=4.5V 5 2 - ns
hold time o _ see Figure 9 Vcc=6.0V 5 2 - ns
CE to CP and CP to Vec=2.0V ) -17 - ns
CE: Vec=4.5V 5 -6 - ns
see Figl’lre 9 Vcc=6.0V 5 -5 - ns
maximum £ CP input; Vec=2.0V 6 17 - MHz
frequency max see Figure 6 Vee=4.5V 30 51 - MHz
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Vcc=5.0V;C=15pF - 56 - MHz
Vce=6.0V 35 61 - MHz
di p(‘)wcz‘r C per package; ) 35 ) F
1ssipation PD Vi=GND to Vce P
capacitance
74HCT165
CP, CE to Q7’ Q7; Vcc:4.5V - 17 34 ns
see Figure 6 Vcc=5.0V;CL=15pF - 14 - ns
propagation ; PL to Q7, 67; Vec=4.5V - 20 40 ns
delay pd see Figure 7 Vee=5.0V;C =15pF | - 17 ; ns
D7 to Q7, 67; Vcc=4.5V - 14 28 ns
see Figure 8 Vee=5.0V;Cr=15pF - 11 - ns
transition time t; Q7, Q7 output; Vec=4.5V - 7 15 ns
see Figure 6
CP input; -
. see Figure 6 Vcece=4.5V 16 6 - ns
pulse width tw -
PL input; Vee=4.5V 20 9 - ns
see Figure 7
recovery time trec PL to CP, CE; Vec=4.5V 20 8 - ns
see Figure 7
DS to CP, CE; Vee=4.5V 20 2 - ns
see Figure 9
CE to CP and CP to
set-up time tu 6E Vec=4.5V 20 7 - ns
see Figure 9
Dn to PL; Vee=4.5V 20 10 - ns
see Figure 10
DS to CP, CE and
Dn to PiL VCC:4.5V 7 -1 - ns
hold time tn _see Figure 9
CE to CP and CP to
CE: Vcc=4.5V 0 -7 - ns
see Figure 9
maximum £ CP input; Vece=4.5V 26 44 - MHz
frequency max see Figure 6 Vce=5.0V;C=15pF - 48 - MHz
power per package;
d1$Slpatlon Cpp Vi= GND to Vee-1.5V - 35 - pF
capacitance

Note:

[1] tpa is the same as tpLy and tppr.

[2] t: is the same as ttur and trp.

[3] Cpp is used to determine the dynamic power dissipation (Pp in uW).
PD:(CPDX\/ CC2><fi><N)+Z(CLW CC2>fo) where:
fi=input frequency in MHz;
fo=output frequency in MHz;

Cr=output load capacitance in pF;
Vece=supply voltage in V;
N=number of inputs switching;
S(CLV > o)=sum of outputs.
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3.34 . AC Characteristics 2
(Tamb=-40°C to +85°C, GND=0V, C.=50pf, unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
74HC165
_ _ Vee=2.0V - - 205 ns
CP,CE 0 Q7,Q7; Vee=4.5V _ ] 41 | ns
see Figure 6 Vee=6.0V : - [35 [ ns
. — — Vcc=2.0V - - 205 ns
propagation tog PLt0 Q7,Q7; Vee=4.5V - - 41 | ns
delay P see Figure 7
Vcc=6.0V - - 35 ns
_ Vec=2.0V - - 150 ns
D710 Q7,Q7; Vee=4.5V - - 30 | ns
see Figure 8 Ve=6.0V i B 26 s
_ Vcc=2.0V - - 95 ns
transition time t¢ Q7, Q7, output; Vec=4.5V - - 19 ns
see Figure 6 V6.0V i i 16 s
CP input HIGH or Vec=2.0V 100 - - ns
LOW; Voc=4.5V 20 - - ns
, see Figure 6 Vee=6.0V 17 - - ns
pulse width tw - Vee2.0V 100 - - s
PL input LOW; Vee=4.5V 20 - - ns
see Figure 7 Vec=6.0V 17 ) _ s
_ -~ Vec=2.0V 125 - - ns
recovery time trec PL to CP, CE; Vec=4.5V 25 - - ns
see Figure 7 Ve=6.0V 1 - _ s
_ Vcc=2.0V 100 - - ns
Dsiet% iCP’ c;:; Voe=4.5V 20 - - ns
gure Vec=6.0V 17 | - - ns
CE to CP and CP to Vee=2.0V 100 - - ns
set-up time teu 6E; Vec=4.5V 20 - - ns
see Figure 9 Vee=6.0V 17 - - ns
_ Vec=2.0V 100 - - ns
DntoFL; Vee=4.5V 20 - - ns
see Figure 10 Vec=6.0V 17 B i s
DS to CP, CE and Vee=2.0V 5 - - ns
Dn to PL; Vec=4.5V 5 - - ns
hold fime o _ see Figure 9 Vee=6.0V 5 - - ns
CE to CP and CP to Vee=2.0V 5 - - ns
6E; Vcc=4.5V 5 - - ns
see Figure 9 Vec=6.0V 5 - - ns
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) ) . Vec=2.0V 5 - - MHz
maximum Fome CP input; Vo455V 24 | - | - | MHz
frequency see Figure 6

Vee=6.0V 28 - - MHz
74HCT165
CP, CE to Q7, Q7; Vec=4.5V - - 43 | ns
see Figure 6
propagation - PL to Q7, Q7; Vee=4.5V - - 50 ns
delay see Figure 7
D7to Q7, Q7; Vee=4.5V - - 35 ns
see Figure 8
transition time t Q7, Q7, output; Vcee=4.5V - - 19 ns
see Figure 6
CP input; _
. see Figure 6 Vec=4.5V 20 - - ns
pulse width tw ) .
PL l.nput, Vec=4.5V 25 - - ns
see Figure 7
recovery time trec PL to CP, CE; Voc=4.5V 25 - - ns
see Figure 7
DS to CP, CE, VCC:4-5V 25 - - ns
see Figure 9
CE to CP and CP to
set-up time tou 6E Vec=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 PiL, VCC:4.5V 9 - - ns
hold time & _ see Figure 9
CE to CP and CP to
6E' Vec=4.5V 0 - - ns
see Figure 9
maximum £ CP input; Veeed 5V 1 MH
frequency max see Figure 6 e i ) z
Note:

[1] tpa is the same as tpru and tpyr.

[2] t: is the same as tru and trop.

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

Po=(CrpV cc? ixXN)+Y(CLV >4 ) where:

fi=input frequency in MHz;

fo=output frequency in MHz;

Cr=output load capacitance in pF;

Vec=supply voltage in V;

N=number of inputs switching;
S(CLV cc®X o)=sum of outputs.
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4. Testing Circuit
4.1, AC Testing Circuit

| ty |
Vi ooy
negative
pulse Vm Vi
10 %
oW |
—l | -
—=| 1y |-— —| fe
¥
- o0 %
positive
pulse Vi Vi
10 %
pv—
I Ty

Vo

E:ﬂ“
]

b

Vo

Figure 5. Test circuit for measuring switching times

Definitions for test circuit:

Cr=load capacitance including jig and probe capacitance.

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

RL=Load resistance.
S1=Test selection switch.

4.2+ AC Testing Waveforms

Wi

1 |I-‘|'|'| Ix

CPorCE input -X'l.l'y
GND ——

Mo ——————

a7 or 7 output

VoL

=—TAHL

a0 %

Vim

10 %

L

-l—'_F_H—i-

oD %

10 %

—

L— ITHL

Ly —'-I

Figure 6. The clock (CP) or clock enable (CiE) to output (Q7 or (37) propagation delays, the clock pulse

width, the maximum clock frequency and the output transition times
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='_Lir'|pu‘t ’ E"—'ufu
y by | frec |=-—

a7 orawr.put

Voo

le— teHL
l‘«‘u

Figure 7. The parallel load (PiL) pulse width, the parallel load to output (Q7 or (57) propagation delays, the

parallel load to clock (CP) and clock enable (6E) recovery time

vi —\
D7 imput

GMD

Vox

— 1o 4 —--|

Vi ¥
\ /

— tpy —=

Q7 cutput

VoL

o

VoH

— oy —=

Q7 output

VoL

Vi

—tpH—

/

\
—

Figure 8. The data input (D7) to output (Q7 or (37) propagation delays when PL is LOW

W

(1)

CP, CE input ; II_I %VM
GND

Vi

—

- tgy—=

- Ty —=

—

DS input

Vi

Vi

a— Tz —=

CF. CEinput ?'
GND

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

=
1 4
[ﬁ
!

Figure 9. The set-up and hold times from the serial data input (DS) to the clock (CP) and clock enable (CEE)

inputs, from the clock enable input (6E) to the clock input (CP) and from the clock input (CP) to the clock

enable input (CE)

www.udusemi.com




=== UDU

_= Semiconductor

74HC165/74HCT165

Out Shift Registers

Din input

<\

GMND

Vi

“PLinput ?—'n.n'”
GND

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

4.3+ Measurement Points
Type Input Output
V| VM VM
74HC165 Vee 0.5%Vcc 0.5xVcc
74HCT165 3V 1.3V 1.3V
4.4 TestData
Input Load S1 position
Type P p
V| tr, tf CL RL toue, trn
74HC165 Vee 6.0ns 15pF, 50pF 1kQ open
TAHCT165 3.0V 6.0ns 15pF, 50pF 1kQ open
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5. Package Information
51. DIP16

D

ooy

Dimensions In Millimeters Dimensions In Inches
Symbo | ; .
Min Max Min Max

A 3. 710 4.310 0. 148 0.170
Al 0.510 0.020
A2 3. 200 3.800 0.128 0.14z2
B 0. 380 0.570 0.015 0.022
Bi 1. 524 (BSC) 0. 060 (BSC)
C 0.204 0. 380 0. 008 0.014
D 18. 800 19.200 0. 740 0.756
E 6. 200 §. 600 0. 244 0. 260
E1l 7.320 7.920 0. 288 0.312
B 2. 540 (BSC) 0. 100 (BSC)
L 3. 000 d. 800 0.118 0. 142
E2 8. 400 9. 000 0.33 0. 354
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52+ SOP16
[
|
|
L7
]
5| ]
bl _[
Dimensions In Millimeters Dimensions In Inches

Sywbol Min Max Min Max
A 1.320 1. 750 0. 033 0. 069
Al 0.100 0. 250 0. 004 0.010
A2 1. 320 1. 550 0.053 0. 061
b 0. 330 0.510 0.013 0. 020
C 0.170 0.230 0.007 0.010
D 9_800 10200 0. 386 0. 402
E 3. 800 4. 000 0.130 0.137
El 3. 800 6. 200 0.228 0. 244
g 1.270 (BSC) 0. 050 (BSC)
L 0. 400 1. 270 0.016 0. 050
f 0° g 0° g
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53+ TSSOP16

IT

El

=1 §

I

BASE METAL ||/

o ©

WITH PLATING

SECTION B-B

SYMBOL MILLIMETER
MIN | NOM | MAX
A I EE
Al |oos | _ [ois
A2 | 090 | 100 | 1.05
A3 | 039 | 044 | 049
b 020 | _ | 028
bl | 0.19 | 022 | 025
c 013 | _ | ouaz
el 012 | 013 | 0.14
D 4.90 | 5.00 | 5.10
E 620 | 6.40 | 6.60
El | 430 | 440 | 4.50
¢ 0.65BSC
L 045 | 060 [ 075
L1 1.00BSC
0 0 | I | g
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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 Mercur um Hexaval Pglybro Dibutvl Butylbe | pio-et .
and y and and ent Polybro | minate 1buty nzyl hvlhex Diisobu
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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.
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