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China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE
(Registration No. CNAS L5523 )

:

Spectris Instrumentation & Systems Shanghai Co., Ltd.
HBK Calibration Laboratory

(Legal Entity: Spectris Instrumentation & Systems Shanghai Co., Ltd.)
11HIJ, Chengjian Plaza, No.189, Tiyu Xilu, Tianhe District, Guangzhou,
Guangdong, China
is accredited in accordance with ISO/IEC 17025: 2017 General
Requirements for the Competence of Testing and Calibration
Laboratories(CNAS-CLO01 Accreditation Criteria for the Competence of
Testing and Calibration Laboratories) for the competence to undertake
the service described in the schedule attached to this certificate.
The scope of accreditation is detailed in the attached schedule

bearing the same registration number as above. The schedule forms an

integral part of this certificate.

Effective Date: 2024-03-20
Expiry Date: 2030-03-19

o’
Signed on behalf of China National Accreditation Service for Conformity Assessment {6. 5 A 4#’-

China National Accreditation Service for Conformity Assessment (CNAS) is authorized by Certification and Accreditation
Administration of the People’s Republic of China (CNCA) to operate the national accreditation schemes for conformity
assessment. CNAS is a signatory of the International Laboratory Accreditation Cooperation Mutual Recognition Arrangement
(ILAC MRA) and the Asia Pacific Accreditation Cooperation Mutual Recognition Arrangement (APAC MRA).

The validity of the certificate can be checked on CNAS website at http://www.cnas.org.cn/english/findanaccreditedbody/index.shtml.
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Name: Spectris Instrumentation & Systems Shanghai Co.,

Address: 11HIJ, Chengjian Plaza,

Registration No. CNAS L5523

Accreditation Criteria:

Effective Date: 2024-04-02

SCHEDULE 5 ACCREDITED CALIBRATION AND MEASUREMENT CAPABILITY SCOPE

No. 189, Tiyu Xilu,

Tianhe District, Guangzhou,

Expiry Date: 2030-03-19

Note: The instruments with * represents onsite calibration can be performed.

Ltd. HBK Calibration Laboratory

ISO/1EC 17025:2017 and relevant requirements of CNAS

Guangdong,

China

=, M

A
FERITTE WIS TE

FE No. CNAS L5523

The scope of the accreditation in Chinese remains the definitive version.

. . Expanded Uncertainty .
Ne Instrument Measurand Calibration Method Range (=2) Note Effective Date
1. Acoustics
01pC~10nC, 20Hz~ P
5011 U, =0.58%
Bruel&Kjaer Calibration 01pC~10nC, 50Hz~ _
Charge Procedure for Nexus Range |1o0kHz Urer=0.26%
of Conditioning Amplifiers 01pC~10nC, >10kHz~
P_269x,Calibration Procedurel; 0171, Urer=1.0%
*Conditioning for Bruel & Kjaer — —
U Jamplifier Conditioning Amplifier Type ?615121\{/ S0mV, T0Hz™1, _6.08%
AC Voltage [2635 P_2635,Calibration z
Procedure for Bruel & Kjaer S0mV~5V, 10Hz~ U..=0.04%
Conditioner Type 2647 100kHz
DC Voltage [P_2647 1V~200V Uy =0.035%
DC Current 2mA~10mA U=0.02mA
. Calibration Specification for {0.1mV~50mV, 10Hz~
sk = o
2 Ai/{i?;sgir:g AC Voltage [Measuring Amplifiers JJF 100kHz Urer=0.08%
%1 00 3k 8 |
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. . Expanded Uncertainty .
Ne Instrument Measurand Calibration Method Range (=2 Note Effective Date
1157 50mV~5V, 10Hz~ PP
100kHz he—0.04%
DC Voltage 1V~200V U,=0.035%
94dB. 104dB. 114dB, |,
31 510 U=0.14dB
94dB .- 104dB. -114dB,
63Hz. 125Hz. 250Hz. U=0.11dB
Sound . S00Hz. 1kHz. 2kHz.
Pressure Elthroacoustlcs: Sound  YkHz
' Level Calibrators g 94dB. 104dB. 114dB, U=0.13dB
3 [*Sound Calibrator TEC60942,Verification SkHz. 12.5kHz :
Regulation of Sound
4dB. 104dB. 114dB,
Calibrators JJG176 o4d 048 d U=0.14dB
16kHz
124dB, 250Hz U=0.10dB
Frequency 31.5Hz~16kHz U,=0.0014%
Distortion 0.01%~30% U=0.2%
40dB~120dB, 250Hz. |,
Methods for pressure 1000Hz U=0.08dB
calibration of WOI'kiIlg K40dB~120dB, 20Hz~
*Working standard standard microphone by 40Hz U=0.19dB
microphone ( comparison IEC 61094- — —
4 |Coupler Sound S, Vertification Regulation of 0B~ 1R 04T 0Hz U=0.17dB
. pressure level X “kHz
Comparison the working standard
Method ) microphone ( Coupler A0dB~120dB, 4kHz™~ |, 04p
Comparison Method ) JJG  [LokHz
1019 A0dB~120dB, 16kHz~|
b 0Kz U=0.21dB

The scope of the accreditation in Chinese remains the definitive version.
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The scope of the accreditation in Chinese remains the definitive version.

. . Expanded Uncertainty .
Ne Instrument Measurand Calibration Method Range (=2 Note Effective Date
40dB~120dB, 220Hz~
Measurement microphones- 512212 ¥ 7 9-0.10dB
. Part 6 Elegtrogtatic actuators [104B~120dB, SkHz~ ~
V&Ziorlfimg i‘or determination ofIEC 10kHz U=0.12dB
standar requency response
5 microphones( Sand 61 (()194—6,}\]/ert}9ﬁcation 10BRINER ORFES U=0.20dB
Electrostatic pressure level Regulation of the working pUKHZ
Actuator Method ) standard microphones( A0dB~120dB, " 40kHz~ [ )< 1
Electrostatic Actuator Method iglggz TR
JG 175 ~ ) Z
L00kHz U=0.30dB
Specification for 1/2 inch microphone:(0~
Electroacoustics — 1.26)° , 20Hz~ U=(0.010~0.31)°
. Instruments for the 12.5kHz
6 Sofnd Iyrensity Phase measurement of sound
Microphone Pair i . 1/4 Inch Microphone:
1njten51ty — Measurement . {0~2)° , 20Hz~ U=(0.010~0.32)°
with pairs of pressure sensing bOkEiz
microphones IEC61043-A.2
Electronic Signal:
76dB~140dB, 20Hz~ |U=0.12dB
20kHz
Eou'n(é'Letvetl I\I/[];tcegf;rzt 3 [Electronic Signal:
eriodic tests - - =
7 Sound Level Sound 3,Sound Level Meter- Part 3: T;i]iHZMOdB, Bl U=0.13dB
Meter pressure level [Periodic tests EN 61672- ) o
3,Verification Regulation of Electronic Signal:
Sound Level Meters JJG 188 [20dB~42dB, 20Hz~ |U=0.24dB
12.5kHz
Sound signal: 94dB, -
12.5kHz~ 16kHz U=0.9dB
%3 8
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The scope of the accreditation in Chinese remains the definitive version.

. . Expanded Uncertainty .
Ne Instrument Measurand Calibration Method Range (=2 Note Effective Date
Sound signal: 94dB, .
8kHz~12.5kHz y-0.7dB
Sound signal:- 94dB,
U=0.5dB
2kHz~8kHz
Sound signal:- 94dB, E
31.5Hz~2kHz e
Electroacoustics-Octave-band|0dB~-50dB, 10Hz~
. U=0.06dB
and fractional-octave-band  [100kHz
Octave-Band -
. . filters-Part 3: Periodic tests
g fnd Fractional-  Relative e 64560 3 Verification
Octave-Band attenuation . ; -50dB~-120dB,
Filters Regulation of Octave-Band LOHz~ 100KH U=0.35dB
and Fractional-Octave-Band z z
Filters JJIG 449
TELEPHONE
TRANSMISSION QUALITY
Sound Objective measuring . »
9  [*Artificial Mouth [Pressure apparatus Artificial Mouth ?&iﬁ }30dB; 100Hz U=0.3dB
Level ITU-T P.51,Calibration z
Specification for Artificial
Mouths JJF 1580
Sound system equipment part
* Audio-frequency 3: Amplifiers IEC 60268- o 1 15y, 208~ PN
10 . AC Voltage [3,Calibration Specification U,=0.6%
Power Amplifiers . 20kHz
for Audio-frequency Power
Amplifiers JJF 1200
144.0dB~ 94.0dB
e p: Calibration Specification for | (Refer tol u'V), U=0.004dB
Microphone . .
11 . Voltage Microphone Preamplifiers JJF10Hz~20kHz
Preamplifiers
1137 04.0dB~ 54.0dB (Refer| -0
tol 1 V), 10Hz~20kHz '
%4 50 3 8 T
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The scope of the accreditation in Chinese remains the definitive version.

. . Expanded Uncertainty .
Ne Instrument Measurand Calibration Method Range (=2 Note Effective Date
54.0dB~ 34.0dB (Refer
=0. B
tol 1 V), 10Hz~20kHz -0.008d
sinusoidal signal:94dB  |{U=0.16dB
Noise singal: 70dB~ -
Sound Specification for 80dB, 20Hz~40Hz GF&Honh
Pressure Electroacoustics 1T Noise:singal: 170dB~~ U~0204B
2 ity [Level [nstruments for the 80dB, 40Hz~3.15kHz '
12 Sound Intensity t of d
Calibrator feasurement of soun Chanel diffrence: -
intensity — Measurement 10dB~+10dB, 20Hz~ |[U=0.03dB
with pairs of pressure sensing |3 | 511y,
icrophones IEC61043-A.3 [~
Frequency 251.2Hz U,.=0.0014%
Distortion 0.01%~30% U=0.2%
2. Vibration
Output DC 0.5V~5V U=(0.02V~0.05V)
Voltage 200V U=0.06V
[nput DC ST _
The calibration procedure for || v~ 10V U..=0.01%
Voltage Bruel&Kjaer Vibration and
Vibration and Sound Analyzer Type 3560 [144.0dB~ 94.0dB
1 Sound Analvzer P_3560,The calibration (Refer tol 1 V), U=0.004dB
u y procedure for Bruel&Kjaer |I0Hz~20kHz
Input AC  |Vibration and Sound 94.0dB~ 54.0dB (Refer
Voltage ~ Analyzer Type 3660 P_3660 o1 ) , 10Hz~  |U=0.007dB
20kHz
54.0dB~ 34.0dB (Refer|
=0. B
tol 1 V), 10Hz~20kHz U=0.008d
% 5 0l 3k 8 W
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The scope of the accreditation in Chinese remains the definitive version.

. . Expanded Uncertainty .
Ne Instrument Measurand Calibration Method Range (=2 Note Effective Date
144.0dB 1 V~ 134.0dB
WV, 20kHz~2048kiz [0 0-012dB
134.0dB 1 V>~ 94.0dB 1
V, 20kHz—204.8kHz |0 O-008dB
94.0dB-1 V-~ 54.0dB 1
V, 20kHz—204.8kHz |0 O-010dB
54.0dB 1V~ 34.0dB 1
vV, 20kHz—2048kH |0 0-043dB
137.0dBuV~ 75.0dB 1
V, 10Hz~20kHz U=0.004dB
75.0dB 1V~ 34.0dB b
=0. B
Output AC 'V, 10Hz~20kHz U=0.006d
Voltage 137.0dB 1V~ 75.0dB u
V, 20kHz~204.8kHz U=0.008dB
75.0dB 1V~ 34.0dB b
V, 20kHz~204.8kHz |0 O-046dB
IDC Current PmA~10mA U=0.02mA
Frequency 10Hz~204.8kHz U,=0.001%
0.01pC~10nC, 20Hz~ _ o
S 0L Uy =0.6%
0.01pC~10nC, 50Hz~ _ 0
Charge 10kHz U,.=0.26%
0.01pC~10nC, o
10kHz~200kHz Ure=1.0%
Methods for the calibration of|0.1m/s2~200m/s?, e
wvibration and shock R0Hz. 160Hz Ure=0.7%
transducers - Part 21:
L Vibration calibration by
6 0 8
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The scope of the accreditation in Chinese remains the definitive version.

. . Expanded Uncertainty .
Ne Instrument Measurand Calibration Method Range (=2 Note Effective Date
comparison to a reference - 0.1m/s2~100m/s?, A oo
transducer ISO16063- 5Hz~2kHz Ure=0.9%
21,Vertification Regulation ofly Tm/s2—~1 00m/s2,
Piezoelectric Accelerometer |.. Ue=1.3%
2kHz~4kHz
1G 233 0,1 m/s*>~100m/s>
Jm/s?100m/s?; ORN
AkHz~ 10kHz KV &
0.1m/s?~200m/s?, -
80Hz. 160Hz Uri=0-8%
Methqu for the calibration of 3.16m/s2 U.=0.7%
\Acceleration [vibration and shock
transducers - Calibration of (10m/s? U,=0.7%
*Portable . 4 .
3 Nibration field vibration calibrators ISO
Calibra(t)or Frequency 16063 —44,Veriﬁcation 159.15Hz U=0.01Hz
Regulation of Portable
Distortion \Vibration Calibrator JIG 0.01%~10% U=0.2%
1062
1m/s2~700m/s? , N
IAcceleration pHz - 2kHz il
1m/s?2~700m/s? , 1o
Methods for the calibration ofp i, ~4kHz Urer=1.1%
vibration and shock
transducers - Part 21: Lmm/s~~1400mm/s, U,.=0.9%
) o o A SHz~2kHz
Velocity Vibration calibration by
4 *¥Vibration Meter comparison to a reference  |lMm/s~~1400mm/s, Uve=1.1%
transducer 1SO16063- 2kHz~4kHz
21,Verification Regulation of |0.0lmm~6.4mm, U=0.9°
. Measuring Vibration 5Hz~2kHz wi=0.9%
Displacement hstruments JIG 676 0.0l mm—~6.4mm, -
2kHz~4kHz e
Frequency SHz~4kHz U,=0.003%
BT o0 38 m
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The scope of the accreditation in Chinese remains the definitive version.

. . Expanded Uncertainty .
Ne Instrument Measurand Calibration Method Range (=2 Note Effective Date
*Dynamic Force Methqu for the calibration of0-01N~100N  80Hz. Uo=1.0%
. vibration and shock 160Hz
Transducer Dynamlc
QN transducers - Part 21: 0.0IN~100N, 10Hz~ _
5 (Vibration force o . Use=1.3%
- L. Vibration calibration by 1kHz
calibiaggy’by sensitivity comparison to areference 0. 0IN~100N, 1kH
. OIN~ ; z~ ~
comparison) transducer 1SO16063:21° by, UreShAva
0.1m/s?~700m/s?"} 1C 4,
5Hz~ 1kHz P~
*Standard . |Verification Regulation of  [0.1m/s?>~700m/s?, 1 10
® Wibrators Acceleration g - jard Vibrators JJG 298 1kHz~5kHz Urer=1.4%
0.1m/s?>~700m/s?, e
5kHz~10kHz Unm2.3%
Frequency 5SHz~3000Hz U,=0.0016%
) 1m/s>~1600m/s?, _
*Electrodynamic Acceleration ;g of Electrodynamic SHz~3000Hz Urei=>%
7  |Vibration Testing Vibration Testing Systems |y 5,0/~ 3000mm/s
. . ’ — 0
Systems Velocity JG 948 Sz~ 30001z Ure=5%
. Imm~76mm, SHz~
Displacement 31(;1)18Hz mm z U,=5%
%8I8
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LA EETBENRE RGBS HBK AR ESL BT

Hohb: JTHH AN T E A X AL 106 5 208 5. 209 &

M5 : CNAS L5523

INFTAR G

A ZCH#: 2024 504 A 02 H

1S0/1EC 17025:2017 VA% CNAS 4% k7T & K

Ak B H#7: 2030 03 A 19 H

M5 AT 8RR A Z A8 T
VB CTEUISLIR” A ARRARE*RI 00 H 7] R IR HE
S | MEABRLR | #HE BIHERTE METSHE VRAHEERE (2) VB | AERHE
—.
94dB, 104dB, 114dB 2024-04-
(31.5Hz) (70. 14dB 02
94dB, 104dB, 114dB o
(63Hz, 1251z, 250Hz, 500 | 720. 11dB 2024304
H FERSHESE | He, 1kHz, 2kHz, 4kHz) 02
1 * 7 RS 7R 1EC60942, FARHEAALE | 94dB, 104dB, 114dB Eomiey 202404~
R JJG176 (8kHz, 12. 5kHz) e 02
94dB, 104dB, 114dB 2024-04-
(16kHz) ‘LHdB 02
124dB (250Hz) 120. 10dB 5324_04_

Bk 13 W




1SO/1EC 17025 ATTEF

BFE | MEMSRLK | SR B TE WETEE TV RAHEE (k2) WE | AEXH
B 31. bHz~16kHz U1..1=0. 0014% 3324704’
P 0. 01%~30% 120, 2% 3824‘04‘
—te =] 1
ARBE ~60dB~0dB (250Hz, %% T 04
2% (R o) (F0. 14dB %2
WSS a

40dB~130dB, 20Hz~ 2024-04-
_— (0. 10dB 02
40dB~130dB, 5kHz~ —04-
& F13 5 (£0. 12dB 2024-04
2 10kHz 02
FA 40dB~130dB , 10kHz~ 2024-04-
N (i, Lok ' 1=0. 20dB ok
N =] ‘T[I =, e St o Z
f’%j]%ﬁ ”‘J\E%F’ %%6\ ”Mj: ﬁﬁ% 40dB~130dB , 40kHz~ 2024-04-
) FEL R0 T B s S A 75 3 11 b i) 1=0. 25dB &
FZm N TEC 61094-6,
By ARSI, 1 40dB~130dB , 80kHz~ -04-
2 | R TAERRIER R || “ | 1£0.30dB 5824 0
2N \T';' NE= G Z
ij;i&/z) Frye BLfe JJ 10dB~130B, 20z~ | 902404
5kHz e 02
H iz AN 40dB~130dB  , 5kHz~ 2024-04—
TR MA 37 75 10kHz [70. 24dB 02
JE 45 40dB~130dB,  10kHz~ 2024-04—
VG =) 40kHz 070, 4048 02
W7 40dB~130dB , 40kHz~ —04—
; ” 0. 50dB Ao
) 80kHz 02
40dB~130dB , 80kHz~ 2024-04-
100kHz £70.60dB 02

FE No. CNAS L5523 2 13 ;W
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FS | MESRELK | KR BHERTE METEE VBRAHEE (2) | B | £3%EH
L BdERE/MNE (RS
0. 01V~0. 045V [£30X10°6 [+4ny 3(2)24’04’
0. 045V~0. 3V [E30X 10°6 1/ +130V 5324‘04‘
N7y _ B
FLR AL 0.3V~0. 45V [Z30X10°6 [[+231V 2024704
(Burst 02
4462 R fF 2024-04-
e 0. 45V~3V 1530 X 10°62+0. 13mV
e " 02
V~4. 5V 1230 X 10°57,+0. 23mV (2)224‘04‘
M e e \ 2024-04-
TR Z DhRe B RAEMP =X | 4. 5V~30V [E30X 10767,+1. 4mV
U | grmmee el S Ba4 1) HBKCL-SOP- U
b 0015 0.01V~0. 1V [E37 X 10767/ +71V 3‘2)24 04
FLETE 2024-04-
(Keithle 0. 1V~1V 136X 1076 1+141V
y 2750 % 02
o . 2024-04-
PrRifER 1V~10V (F36 X 1078+0. 06mV
3 02
)
10V~ 100V [E53X 10767+ 1mV 3(2)24704—
N7y N7y =+ Y
ELYiL 0. 002A~0. 00754 [ET0X 1076 7,+0. 9pA 202704
(Burster 02
4462 B fF 2024-04-
el 0. 0075A~0. 052A [ET0X 1076 [, +41A
IR 02
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s | WENSLHK | HlE BHERTE W& aE T RAHEE (k2) TR | AR H B
16Q~400Q) [£36 X 1078 R,+3mQ) 3224*04*
BER/ SR 400Q~2000Q [E54 X 1076 R+0. 24mQ) 3224—04—
2000Q~10000Q) (1.6 X 10 "R +2. 6mQ 3(2)24*04*
. 1 . 2024-04-
, ~100°C~200C 1£0. 02°C
WE (8 02

yH 1 ——
PR B L 200°C ~500°C [20. 03°C 2024-04
fBRAs 02
PT1 04—

00 500°C ~800°C [£0. 04°C 3224 04
. . . 2024-04-
‘ ~100°C ~200°C 150. 02°C
RE (8 -

NI=| N - -
BE/DE%W 200°C ~500°C 1=0. 08°C 2024-04
=R 02
PT1000) 04—

500°C ~800°C [£0. 12°C (2)(2)24 04

I (K -100°C~800°C 170.12°C 2024-04-
R A 2224_ —
JERE) 800°C ~1300°C 1F0. 3°C og g
R (T oy |
A4 i 18 ~200°C ~400°C (0. 12°C 0‘2) 0
TR A

P 2kHz~2000KkHz [..1=0. 0012% (2)224—04—

4

7o 13 T
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FS | MEXSELHK | HUE BTG W& aE T RAHRE (k2) A H
2mV/V 2= F2 (0%~ 100%) 2024-04-
MR 5Y) | L0V 02
) 5mV/V &= % (0%~100%) 2024-04-

E\”&éﬁ R B L 5V) 170 61V /V ",

L R =

w 10mV/V — EFE (0%~ 100%) BTy 2024-04—
(CE M . 5V) ’ 02
20mv /V &2 (0%~ 50%) 2024-04-
CHMRBS R 5v) | 722w 02
2mV/V &= F2 (0%~ 100%)
(BFE R BV, S | 120, 4uv /v (2)824_04_
4. 8kHz)
5mV/V &£ (0%~100%)

sk CHRBS U : 2.5V, B | (2ouy /v 3324 ‘s

LR 4. 8kHz)E

D 10mV/V F=FE (0%~ 100%) o
B : 2.5V, BI% | r2ouv /v 202404
4. 8kHz) 0z
20mV/V =2 (0%~ 100%)
(BRHLE: 2.5V, S | r=10uv/V go240d
4. 8kHz) 0s
100mV/V &= A2 (0%~ 100%)

Rl CHRBSHUE: 2.5V, B0 | (=1ou07/V 3324‘04‘

237 LR 4. 8kHz) _

» 1000mV/V & FE (0%~ v il &
100%) CHFEHLIE: 1V, | 7=0. 12mV/V
% 4. 8kHz) us

B No. CNAS L5523 W3 13 i
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BFE | MEMSRLK | SR BEHERTE WETEE TV RAHEE (k2) WE | AEXH
1mV/V~45mV /V (B % 2024-04-
R IV) {~0. 006mV/V 02
45mV/V~300mV/V (BLiMF 2024-04-
R ;) (20.03mV/V 02
300mV/V~450mV/V.(E.I% - 2024-04-
Wil R: 1V) &.0- 4on 02
V/V~1 V/AVCEL —04—
JE B4 ;ggéﬁ ?(V)(;m PRET | o vy 2024-04
i ‘ 02
” 0. 4mV/V~18mV/V (BL i #F 20, 003w /V 2024-04-
BHE: 2.5V) —U Thom 02
18mV/V~120mV/V (B HF 2024-04-
B E: 2.5V) L£0. 012mV/V 02
120mV,/V~180mV/V (E. "y 2024-04—
W E: 2.5V) ol 02
180mV/V~1000mV/V (ELI% 0. 11nV /v 2024-04-
B, 2.5V) Qe 02
1mV/V~10mV/V (BT 2024-04-
B 1V) (=0. 004mV/V 02
10mV/V~20mV/V (B 10, 005mY/V 2024-04-
AR PR 1V) 02
- 20mV,/V~100mV/V (ELFHF 2024-04-
ﬁ/friﬂa}i B 1V) {=0. 02mV/V Iy
0. 4mV/V~2mV/V (EH M =0 GG IV 2024-04-
BHE: 2.5V) 2 \an 02
2mV/V~5mV/V (B R % 2024-04-
W 2.5V) (~0. 002mV/V o
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BFE | MEMSRLK | SR BEHERTE WETEE TV RAHEE (k2) WE | AEXH

5mV/V~10mV /V (B3 % 2024-04-
10mV/V~20mV/V (B HF 2024-04-
B HLFE s 9. 5V) (0. 002mV/V ",
20mV,/V~100mV /V (B b 2024-04-
B FE: 2. 5V) £70. 010mv/V 02
0. 2mV/V~2mV/V (B 2024-04-
B 5V) (0. 002mv/V 02
2mV/V~5mV/V (ELH % 2024-04-
5mV,/V~10mV/V (E iM% 2024-04-
R 5V) (0. 004mV/V 02
20001m/m ~
200000m/m (ELFMFER L | 728um/m e
F: 1V) ‘e
200001m,/m ~
400001m/m (EL A8 7Z10Mm/m 2024704~
H: 1V) 02

1/4 Mrisk 40000Hm/m ~

A 2000000m/m (ELIRMFEG . | (2400m/m e Nl
e 1V) o,
800Mm/m  ~4000km/m (E ) 2024-04—
MM E: 2.5V) ~abn/m 02
4000Mm/m ~
10000um/m (ELFHFEK HL [=4pm/m -
FE: 2.5V) 02
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Fe | MEMRETK | R B TE WEIEHE VA EE (2) P | EXH#
10000Hm/m ~ 2024-04
200001m,/m ( ELIRAFEE 5 (E4um/m 02
E: 2.5V)
20000 Hm/m ~ D 4
40000 Hm/m (EL IR [E120m/m 02
FE: 2.5V)
400004m/m~ 202401
200000Hm/m (ELIMMFEE | 72220m/m 02
E: 2.5V)
400um/m  ~4000Hm/m (& [y 2024-04-
Firfelk LR 5V) ~aHm/m 02
4000mm/m ~ o004
10000Hm/m (EL M i (F4bm/m 02
E: 5V)
10000Hm/m ~ { 194-04-
20000Hm/m (BT H, {E84m/m 02
E: 5V)
10mV~ 120mV [£6. 4 X 106741, 11V 3824704*
0. 12V~1. 2V [E5. TX 1061 +61Y (2)824_04_
£ 2N T RO SR A B R G
9 FRMBRE | prypi | ReMESEH4IN HBKCL-SOP- | 1. 2V~ 121 124, 7X 1075140, 06V 20207
F & R4 oy 02
12V~ 120V [£6. 5X 10540, 6mV 3824_04_
120V~ 1000V IE7. 2X 10787 +6mV 3(2)24704’

FE No. CNAS L5523 8 13 W
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s | MEMSER | HUE RAERTE NE T E TRAHEE (F2) | #HH | £%EH
0. 036mA~0. 22mA 164X 1076 1,+0. 06HA 3324*04*
0. 22mA~2. 2mA 1764 X 1076 7,+0. 18HA 3224‘04‘
L 2024-04-
2. 2mA~22mA LE6AX 1076740, 2410 ¢
29mA~220mA 166X 1070 /,+1. 3pA 5324‘04‘
10Q [=0. 40m Q 2024-04-
02
100 Q [E2. 0m Q 3224—04—
BER/ SR E
1000 Q [F16mQ 2024-04-
02
10000 Q [20. 15Q 3824—04—
10mV~22mV (40Hz ~ 502101
= 0 +
20KiTz) [F0. 015%, +11RV 0
22mV~220mV (40Hz~ YN
= 0 +
20kHz) [=0. 015%, +18KV »
. 0. 22V~2. 2V (40Hz~ 3 i
A2 L L0, 0119
. 20KiTz) [F0. 011%0), +15KV "
2. 2V~22V (40Hz~20kHz) | (0. 011%Z +0. 15mV (2)(2)247047
22V~220V (40Hz~20kHz) | [=0. 012%Z, +1. 9nV 3824—04—
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FS | MEXSELHK | HUE BTG W ETEE VERAHERE (2) | ¥l | A%EM
?igZ;V1000V<5OHZ”V 0. 01250, +10m0 33247047
égiz;;22mV(20kH2”v 0. 03 3324—04—
iiigg;ZZOmV(ZOkHZﬂV A 38247047
gbiiz;vz.zv(zokﬁz»v 0, 028 0. 04 3824_04_
ibig;;ZZV(ZOkHZ”V 0. 09401 +0. 4ny 32247047
iizg;ioov(zokHva 0. 02582 3224—04—
1821;;?2mv(50kﬂznv S, 3224—04—
iigzé;fzomv<50kHZA~ oo Mo +0.06at 3824_04_
?biizgg2.2v(50kHZA« 0. 012501 +0. 160 3324—04—
fbiK;;§2V<5OkHZﬁV 120, 042%1, +0. 8mV 32247047
iig;;i?OV(50kH2”v 0. 0ooni ) 3824_04_
;821;;§2mV(100kHZﬂV RN A 32247047
iigz;;?zomv<100kHz»v . 3324—04—

010 5 4k 13

=
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S | MEMSRLHK | HUE RAERTE MEVEHE VRAHEE (2) | W | £¥EM

gbgi;;;Z.ZV(IOOkHZ*V 0. OB H0729 33247047
ibiﬁ;;fOV(IOOkHZAV 0. 00 3324—04—
;SEX;;§2mV(300kHZﬂV BTl 0 38247047
zgﬁzé;fzomv(300kHz»v 120, 2430140, 08 3824_04_
gbziz;;2.2v<300kHz»v 120, 0140, 8 32247047
2631;;?ov(300kHva 0. 2450+ o 3224—04—
1;EZ;~22mV(5OOkHZ”V PR o S 3224—04—
iigz;vzzomv<500kHz~v o %0040, 1807 3824_04_
?Miiyﬂv2.2V(500kHz”v 120, 4850141, On 3324—04—
fﬁiz;V20V<500kHZ”V 120, 52 01419m 32247047
fgg&ﬁigmv (50kHz~ 3. it 3824_04_

AU L 10mV~100mV (50kHz~ 2024-04-

CELD LOOMHZ) [=3. 6%L,+0. 4mV >
?6é§;;§v (50kHz~ Wbl 1 3324—04—

E R ]

=
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Fe | MEMRETK | R B TE WEIEHE VRAHEE (2) P | EXH#
1V~5V: (50kHz~ 2024-04-
LOOMH) [£3. 6%1[+2. 4mV o
5mV~10mV C100MHz~ 2024-04—
2ol =4, 2%0+0. 3mV S
10mV~100mV ( 100MHz ~ 2024-04-
) 54, 2%+0. 4mV o
0. 1V~1V (100MHz~ 2024-04-
300MHz) =4, 2%00+1. 2mV o
1V~5V (100MHz~ 2024-04-
300MHz) =4, 2% L+2. 4mV .

2. 2mA~22mA (40Hz ~ 2024-04-
£ % [+
k) 120, 024% 7,+0. SHA 0
2. 2mA~22mA (1kHz~ 2024-04-
E o 7.+
T [=0. 062% 7, +9MA -
2. 2mA~22mA (>5kHz ~ 2024-04-
% I+
1 0kTT) 120, 29% [, +18MA .
22mA~220mA (40Hz ~ —04-
[=0. 024% [, +81A 2024-04
2 B 1kHz) 02
22mA~220mA (1kHz~ 0. 0625 140, 00m 2024-04-
5kHz) Relealind 02
22mA~220mA (5kHz~ 2024-04—
£ % I+
Okliz) 1=0. 29% 7,+0. 18mA of
0. 22A~2. 0A (40Hz ~ 2024-04-
E % [+
Ki12) [20. 12% 7,+0. 08mA ~
0. 22A~2. 0A (1kHz~ 2024-04-
£ % [+
Kiiz) 120, 14% 7,+0. 18mA .

FE No. CNAS L5523 12 71 413
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BFE | MEMSRLK | SR BEHERTE WETEE TV RAHEE (k2) WE | AEXH
0. 22A~~2. 0A (5kHz~ 902404
= 0, +
10kHz) (1. 5% I,+0. 4mA 02
AT i L 100kHz ~ 100MHz U =2. 0% (2)824—04—
IEPE fELAL 2024-04-
. 23V~30V £
PR H (0. 14V -
2024-04-
=] 0,
2mA U1 =0. 25% o
2024-04—
IEPE 18 4mA Ure1=0. 23% ”
PR L —
. 6mA 1,120, 22% 2024-04
02
8mA [7.0=0. 22% (2)224‘04‘

% 13 U 3t 13

=
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Name: Spectris Instrumentation & Systems Shanghai Co., Ltd. HBK Calibration Laboratory
Address: Room 208 and 209, No. 106, Hengshan Road, Huqgiu District, Suzhou, Jiangsu, China
Registration No. CNAS L5523

Accreditation Criteria: I1SO/IEC 17025:2017 and relevant requirements of CNAS

Effective Date: 2024-04-02 Expiry Date: 2030-03-19

SCHEDULE 5 ACCREDITED CALIBRATION AND MEASUREMENT CAPABILITY SCOPE

Note: The instruments with * represents onsite calibration can be performed.

Expanded Uncertainty

Note Effective Date
(k=2)

Ne Instrument Measurand Calibration Method Range

1. Acoustics

94dB,104dB,114dB

(31.5Hz) U=0.14dB

94dB,104dB,114dB
(63Hz,125Hz,250Hz,50 |U=0.11dB

gound et L o 0Hz,1kHz,2kHz,4kHz)
ressure €clroacousticCs: oun
Level Calibrators (9;1?3;1{) 24 (;Ei{lzl)4dB U=0.13dB
1  [*Sound Calibrator IEC60942,Verification 04dB ’1 0 4 dB.114dB
Regulation of Sound | 6kﬁ ’ U=0.14dB
Calibrators JJG176 (16kHz)
124dB (250Hz) U=0.10dB
Frequency 31.5Hz~16kHz U,=0.0014%
ol 0.01%~30% U=0.2%

The scope of the accreditation in Chinese remains the definitive version.
iy gl

A
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The scope of the accreditation in Chinese remains the definitive version.

. . Expanded Uncertainty .
Ne Instrument Measurand Calibration Method Range (=2 Note Effective Date
Sound
Sensitivity 60dB~0dB(250Hz,Ref
Level (Sound S (250HzRef |/, 6 1448
Calibrator V/Pa)
Method))
10dB~130dB, 20Hz~| ,
Sz U=0.10dB
Pressure Field 40dB~130dB , SkHz~ U=0.12dB
Frequency iy reasurement microphones- 10k Hz
]}elsponse . [Part 6 Electrostatic actuators jgiﬁN 130dB, 10kHz~ U=0.20dB
A ectrostatic for determination of z
Mctllllatcolr frequency response IEC A0dB~130dB, U=0.25dB
2 [Microphone ethod) - 61094-6,Verification AOkHz~80kHz
Regulation of the working ~ #0dB~130dB, U=030dB
standard microphones( 80kHz~100kHz ’
Electrostatic Actuator MethodydB~ 130dB , 20Hz~
JJG 175 <KHz U=0.20dB
Free Field and 40dB~130dB, 5SkHz~
Diffuse Field 10kHz U=0.24dB
Frequency 40dB~130dB
Response ' 10kHz~ 40KkHz U=0.40dB
Electrostatic
Actuator 40dB~130dB, 40kHz~ 1=0.50dB
Method) 80kHz
10dB~130dB, -
80kHz~ 100kHz MR
2. Data acquisition/measurement instrument (system)
Multifunctional Calibration Procedure for 0.01V~0.045V U=30X 106 U+4pV
1 |data acquisition |[DC Voltage [Multifunctional data
and measurement acquisition and measurement 0.045V~0.3V U=30X10"° Uy+13pV
#2412 w
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The scope of the accreditation in Chinese remains the definitive version.

. . Expanded Uncertainty .
Ne Instrument Measurand Calibration Method Range (=2 Note Effective Date
instrument gl(s)tlrlslment HBKCL-SOP-  hay 045V U=30X 10 U, +23uV
0.45V~3V U=30X10°U,+0.13mV
3V~4.5V U=30X10°U,+0.23mV
4.5V~30V U=30X10°U+1.4mV
0.01V~0.1V U=37X10°U+7uV
0.1V~1V U=36 X 10U, +14uV
DC Voltage
1V~10V U=36X10°U,+0.06mV
10V~100V U=53X10°U+1mV
0.002A~0.0075A U=70X10-°L+0.9uA
DC Current
0.0075A~0.052A U=70 X 10 +4uA
16Q~400Q U=36X10°R,+3mQ
DC 400Q~2000Q U=54% 10°R,+0.24mQ
Resistance
2000Q~10000Q U=1.6X10*R,+2.6mQ
Temperature(I [100°C ~200°C U=0.02°C
ndicators for
resistance 200°C~500C U=0.03C
thermometers c )\ .
PT100) 500°C ~800°C U=0.04C
Temperature(1 |100°C ~200°C U=0.02°C
ndicators for
resistance 200°C~500C U=0.08C
thermometers - N o
PTlOOO) 500 C’\‘SOO C U=0.12 C
3 0 JL 12 W
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. . Expanded Uncertainty .
Ne Instrument Measurand Calibration Method Range (=2 Note Effective Date
Temperature(] £100°C ~800°C U=0.12"C
ndicators for
thermocouple 800°C ~1300°C U=03C
s Type K)
[Temperature(I
ndicators for 500°C ~400°C U=012C
thermocouple
s Type T)
Frequency PkHz~2000kHz U,=0.0012%
2mV/V Range(0%~
100%) (DC Bridge U=0.3uV/V
Voltage: 5V)
SmV/V Range(0%~
Strain Gauge 100%) (DC Bridge U=0.6uV/V
Full Bridge Voltage: 5V)
DC Voltage 10mV/V Range(0%~
Ratio 100%) (DC Bridge U=1.2uV/V
Voltage: 5V)
20mV/V Range(0%~
50%) (DC Bridge U=2.2uV/V
\Voltage: 5V)
2mV/V Range(0%~
100%) (Bridge Voltage: [U=0.4uV/V
. 5V, Frequency:4.8kHz)
Egﬁlgr(i};;ege SmV/V Range(0%~
AC Volta 100%) (Bridge Voltage: |[U=2pV/V
ge
Ratio 2.5V, Frequency:4.8kHz)
10mV/V Range(0%~
100%) (Bridge Voltage: [U=2uV/V
2.5V, Frequency:4.8kHz)
%40 k12 W
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Measurand

Calibration Method

Range

Expanded Uncertainty
(k=2)

Note

Effective Date

Inductive Full
Bridge AC
Voltage Ratio

Piezoresistive
Full Bridge
DC Voltage
Ratio

20mV/V Range(0%
100%) (Bridge Voltage:
2.5V, Frequency:4.8kHz)

U=10uV/V

100mV/V Range(0%~
100%) (Bridge Voltage:
2.5V, Frequency:4.8kHz)

U=12uV/V

1000mV/V Range(0%
100%) (Bridge Voltage:
1V, Frequency:4.8kHz)

U=0.12mV/V

1mV/V~45mV/V(DC
Bridge Voltage: 1V)

U=0.006mV/V

45mV/V~300mV/V(DC
Bridge Voltage: 1V)

U=0.03mV/V

300mV/V~
450mV/V(DC Bridge
Voltage: 1V)

U=0.05mV/V

A450mV/V~
1000mV/V(DC Bridge
Voltage: 1V)

U=0.17"mV/V

0.4mV/V~18mV/V(DC
Bridge Voltage: 2.5V)

U=0.003mV/V

18mV/V~120mV/V(DC
Bridge Voltage: 2.5V)

U=0.012mV/V

120mV/V~
180mV/V(DC Bridge
Voltage: 2.5V)

U=0.02mV/V

180mV/V~
1000mV/V(DC Bridge
Voltage: 2.5V)

U=0.11mV/V
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Ne Instrument

Measurand

Calibration Method

Range

Expanded Uncertainty
(k=2)

Note

Effective Date

Strain Gauge
Half Bridge
DC Voltage
Ratio

Strain Gauge
Quarter
Bridge
Microstrain

ImV/V~10mV/V(DC
Bridge Voltage: 1V)

U=0.004mV/V

10mV/V~20mV/V(DC
Bridge Voltage: 1V)

U=0.005mV/V

20mV/V o 100mV/V(DCE
Bridge Voltage: 1V)

U=0.02mV/V

0.4mV/V~2mV/V(DC
Bridge Voltage: 2.5V)

U=0.002mV/V

2mV/V~5mV/V(DC
Bridge Voltage: 2.5V)

U=0.002mV/V

SmV/V~10mV/V(DC
Bridge Voltage: 2.5V)

U=0.002mV/V

10mV/V~20mV/V(DC
Bridge Voltage: 2.5V)

U=0.002mV/V

20mV/V~100mV/V(DC
Bridge Voltage: 2.5V)

U=0.010mV/V

0.2mV/V~2mV/V(DC
Bridge Voltage: 5V)

U=0.002mV/V

2mV/V~5mV/V(DC
Bridge Voltage: 5V)

U=0.002mV/V

5SmV/V~10mV/V(DC
Bridge Voltage: 5V)

U=0.004mV/V

2000pm/m ~
20000pum/m(DC Bridge
Voltage:1V)

U=8um/m

20000pm/m ~
40000pm/m(DC Bridge

Voltage:1V)

U=10pum/m

The scope of the accreditation in Chinese remains the definitive version.
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Ne Instrument

Measurand

Calibration Method

Range

Expanded Uncertainty
(k=2)

Note

Effective Date

40000pm/m ~
200000pm/m(DC Bridge
Voltage:1V)

U=40pum/m

800pum/m ~
4000pum/m(DC Bridge
Voltage:2.5V)

U=4pm/m

4000pwm/m ~~
10000um/m(DC Bridge
Voltage:2.5V)

U=4um/m

10000pm/m ~
20000pum/m(DC Bridge
Voltage:2.5V)

U=4pm/m

20000pm/m ~
40000um/m(DC Bridge
Voltage:2.5V)

U=12pm/m

40000pm/m ~
200000pm/m(DC Bridge
Voltage:2.5V)

U=22um/m

400pm/m ~
4000pum/m(DC Bridge
Voltage:5V)

U=4pum/m

4000pm/m ~
10000pm/m(DC Bridge
Voltage:5V)

U=4pum/m

10000pm/m ~
20000um/m(DC Bridge
Voltage:5V)

U=8um/m

High speed data
2 fcquisition and
measurement

DC Voltage

Calibration Procedure for
High speed data acquisition
and measurement system

10mV~120mV

U=6.4X106U+1.1pV

0.12V~1.2V

U=5.7X 106U, +6uV

A
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. . Expanded Uncertainty .
Ne Instrument Measurand Calibration Method Range (=2 Note Effective Date
system HBKCL-SOP-O846 12V~12V U=4.7 X 105U, +0.06mV
12V~120V U=6.5X10-U,+0.6mV
120V~1000V U=7.2X10-U,+6mV
0.036mA~0.22mA U=64 X 10°[,+0.06 1A
0.22mA~2.2mA U=64X10°[,+0.18uA
DC Current
2.2mA~22mA U=64 X 10-°[,+0.24pA
22mA~220mA U=66 X 10°[,+1.3uA
10Q U=0.40m Q
Resistance 1000 Q U=16m Q
10000 Q U=0.15Q
10mV~22mV(40Hz~ o
= +
hOKH?Z) U=0.015%U, +11pV
22mV~220mV(40Hz~ o
= +
hOkH2) U=0.015%Uy +18uV
0.22V~2.2V(40Hz~ U=0.011%U, +15uV
AC Voltage 20kHz)
2.2V~22V(40Hz~ o
= +
hOkH2) U=0.011%Uy +0.15mV
22V~220V(40Hz~ o
= +
hOkH?Z) U=0.012%Uy +1.9mV
220V=1000VS0HZ™ 4 6400407, +10mV
1kHz)
%8 0 312 W
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Ne Instrument | Measurand Calibration Method Range Expande;lkfzn)certainty Note Effective Date
;8ka}/Z)~22mV(20kHZN U=0.042%U, +6uV
iéka;/Z;JZZOmVQOkHZN U=0.036%U, +18uV
2621(21{‘;’2-2\’(201‘sz U=0.02%U, +0.04mV
ibzk\{{;zz\/(zokHr U=0.02%Us, +0.4mV
ggZHNZ)ZOOV(z(’kHZN U=0.028%Uj +8mV
iggnk;;zsz(S(’kHZN U=0.096%Uj +16uV
%g;{\}/;)ﬂOmV(SOkHZN U=0.096%Uy +0.06mV
(1)62021(‘1’{;2-2"(501‘}1” U=0.042%U, +0.16mV
?620‘1’(;22)2"(501‘112“’ U=0.042%U, +0.8mV
%a’kzé)oov(”km’” U=0.060%Uy +18mV
! 83;{\11{;;22mV(100kHz~ =0, 14%UA 260V
22mV~
220mV(100kHz~ U=0.14%U,+0.06mV
300kHz)
26201\;1;2.2\/(1001(}1? U=0.08%U+0.29mV
ibzo\/k;ZZ)OV(IOOkHZN U=0.094% Uy +4mV
%90 k12 |
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. . Expanded Uncertainty .
Ne Instrument Measurand Calibration Method Range (=2 Note Effective Date

10mV~22mV(300kHz~

—| 0, +
500kHz) U=0.24%U,+0.06mV

22mV~
220mV(300kHz~ U=0.24%U,+0.08mV
500kHz)

0.22V~2.2V(300kHz~

— 0 +
500kH) U=0.2%U,+0.8mV

2.2V~20V(300kHz~

— 0 +
500kHz) U=0.24%U\+10mV

10mV~22mV(500kHz~

—| o +
1MHz) U=0.68%U,+0.06mV

22mV~

=(). 0 X+ .
20mV(500kHz~1MHz) U 0-087Ux*0-18mV

0.22V~2.2V(500kHz~

— 0 +
IMHZ) U=0.4%U,+1.9mV

2.2V~20V(500kHz~

— 0 +
1MHz) U=0.52%U,+19mV

SmV~10mV (50kHz~

= 0 +
100MHz) U=3.6%U,+0.3mV

10mV~100mV

— 0 +
(S0kHz~100MHz) |0 >:07Uxt04mV

0.1V~1V (50kHz~

Vo 100MHz) U=3.6%Uxt1.1mV
Voltage(High
1V~5V (50kHz~
Frequenc RN
- 100MHz) U=3.6%Ux+2.4mV
SmV~10mV [
=4, +0.
(100MHz~300MHz) U=4.2%U,+0.3mV
10mV~100mV

U=4.2%U,+0.4mV

(100MHz~300MHz)

%10 71 3t 12

=
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Ne Instrument Measurand Calibration Method Range (=2 Note Effective Date
0.1V~1V (100MHz~
=4.2%U,+1.2
300MHz) F4-2% Ut 1 2my
1V~5V (100MHz~ o
=4. <T2.
2 00MHzZ) U=4.2%U,+2.4mV
2 2mA~22mA(40Hz~ 5
E +
1kHz) U=0.024%/1+0.8pA
2.2mA~22mA(1tkHz~ .
= +
5kHz) U=0.062%I+9uA
2.2mA~22mA(>5kHz~ o
= +
10kHz) U=0.29%I+18pA
22mA~220mA(40Hz~ 0
1KHz) U=0.024%71+8pA
AC Current 22mA=220mAMKHZ™ 11y 6 062047.+0.00mA
SkHz)
22mA~220mA(SkHz~ 0
= +
10kHz) U=0.29%1,+0.18mA
0.22A~2.0A(40Hz~ 0
= +
1kH2) U=0.12%I,+0.08mA
0.22A~2.0A(1kHz~ 0
= +
5kHz) U=0.14%1,+0.18mA
0.22A~2.0A(SkHz~ 0
= +
10kHz) U=1.5%I,+0.4mA
Frequency " —5 o
Bandwidih 100kHz~100MHz Ure=2.0%
IEPE
Compliance 23V~30V U=0.14V
Voltage
IEPE 2mA Ure=0.25%
Excitation
Current 4mA U,=0.23%

The scope of the accreditation in Chinese remains the definitive version.
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. . Expanded Uncertainty .
Ne Instrument Measurand Calibration Method Range (=2) Note Effective Date
6mA Ure=0.22%
SmA Ure=0.22%

o127 o3t 12

=

The scope of the accreditation in Chinese remains the definitive version.
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