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Date: April28,2020

Customer:
WATERS PACIFIC PTE LTD

1 SCIENCE PARK ROAD,#02-08 THE CAPRICORN
SINGAPORE SCIENCE PARK II

SINGAPORE 117528

MPC Control #: MY48003752

Asset lD: 93245

Gage Type: 6 1/2 DIGIT MULTIMETER

Manufacturer: AGILENT

Model Number'" 34411A

Size: N/A

Temp/RH: 22"C I 50 %

Location: Calibration performed at MPC facility

Galibration Notes:
Performance test passed. See attached data (5 Pages)

Calibration performed for PT Surya Teknologi.
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Standards Used to Calibrate Equipment

MICRO PRECISION CALIBRATION PTE LTD
BLOCK 5OO8 ANG I\4O KIO AVENUE 5 #07-O2IO3

TECHPLACE II SINGAPORE 569874
65 67484384

Gertificate of Calibration

Work Order #: sc-l 1 0141 34

Serial Number:

Department:

Performed By:

Received Condition:

Returned Condition:

Cal. Date:

Cal. lnterval:

Cal. Due Date:

CertNo. 551220083587336
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April28,2020
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April28.2021

LD.

DH3876

cE4099

Description.

I\,4 ULTI-FU NCTION CAL I BRATOR

RESISTANCE-CAPACITANCE
SUBSITU

Model

5700tuNAF

RCS-5OO

Serial

602091 3

N/A

Manufacturer

FLUKE

IET LABS

Cal. Due Date

Apr 9, 2021

Oct2,2020

Traceability #

551 220083583661

551220083248067

Procedures Used in this Event

Procedure Name

AGILENT 3441 1A Rev. 0

Description

6 1/2 Digit lvlultimeter, Agilent 344'10tu1 1A, Edn.5, Jun-01-2012

Calibrating Technician: QC Approval:

D DRAN JUN CALIMAG

THE CALIARATION REPORT STATUST

PASS Tem usd whe. @hplance sratement s 9 ven. and the measurement resut s PASS.
PASS- Term used when .ompliane statement is g ven, ard the meas!rement resull s .ondiuo.al passd or PASSZ
FAIL- Term used when complane slaiement s given and lhe measlremenl result is FAtL

FAILZ- Term used when @mplance statement s g ven, and the measurement rcsuli s cond 1 onal iailed or FAILZ
REPORT OF VALUE - Term used when repoded meas!remenr is not requn ng @mpUance statement n repod.
ADJUSTED When adjustments are made lo an nstumenl wh ch changes lhe value or measuremenl lrom whal was measured as found to new vatue as teft.
LIMITED - When an nstumenl Iails calbral on blt rs sul i!.cl onal in a lim td marne.

th s may not be .eprodlced in pad or in a whole wlholl the p.ior wrfrlen .pproval ol the issuing MP Cat bralion Laboratory

Page '1 of 1 (CERT, Rev 7)
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Calibration Report of Agilent 34411AG 1/2 DigitalMultimeter

Zero Offset Verification Accuracy (Front Terminal)

DC Cutrent

)a

Relistance

Resistance

Function Tested Nominal
Lower
Limit

As Found As Left
Upper
Limit

Result Uncertainty (t)

100 0 0.0000 0 4.0040 0 0.0003 0 0.0003 0 0.0040 0 PASS 0.000057 0

1ko 0.000000 k0 4.000010 k0 0.000000 k0 0.000000 k0 0.000010 ko PASS 0.00000057 ko'

10 k0 0.00000 ko "0.00010 k0 0.00001 k0 0.00001 ko 0.00010 ko PASS 0.0000057 ko

100 ko 0.0000 k0 4.0010 k0 0.0001 k0 0.0001 k0 0.0010 k0 PASS 0.000057 ko

1 [.4Ct 0.000000 t\rcl -0.000010 i,lQ 0.000000 [,lc) 0.000000 [,10 0.000010 Mo PASS 0.0000005i N/0

1O MQ 0.00000 N/o 4.00010 rilo 0.00000 Ma 0.00000 140 0.00010 N/0 PASS 0.0000057 [,40

100 Mc) 0.0000 M0 -0.0010 [/0 0.0000 r\40 0.0000 t\,10 0.0010 M0 PASS 0.000057 tvo

Confidential: Controlled D@ument

Cannot be reprodlced wilhout the approval of the Qlallty Department.

MPC Control #:

Asset lD:

t1Y48003752 Serial Number

Calibration Date:

MY48003752

93245 Aptil28,2020

Function Tesled Nominal
Lower
Limit

As Found As Left
Upper
Limit

Result Uncertainty (t)

100 !A 0.0000 pA -0.0250 uA 0.0005 pA 0.0005 lJA 0.0250 !A PASS 0.000057 pA

0.000000 mA -0.000060 mA 0.000001 mA 0.000001 mA 0.000060 mA PASS 0.00000057 mA

10 mA 0.00000 mA 4.00200 mA 0 00009 mA 0.00009 mA 0.00200 mA PASS 0.0000057 mA

100 mA 0.0000 mA -0.0050 mA 0.0001 mA 0.0001 mA 0.0050 mA PASS 0.000057 mA

1A 0.000000 A -0.000100 A 0.000001 A 0 000001 A 0 000100 A PASS 0.00000057 A

3A 0.000000 A -0.000600 A 0.000000 A 0 000000 A c.00060c A PASS 0 00000057 A

Function Tested Nominal
Lower
Limit

As Found As Left
Upper
Limit

Result Uncertainty (1)

100 mV 0.0000 mV -0.0035 mV 0.0018 mV 0.0018 mV 0.0035 mV PASS 0.000057 mV

0.00000 v -0.00001 v 0.00000 v 0.00000 v 0.00001 v PASS 0.00000057 v

10v 0.00000 v .0.00005 v 0.c0000 v 0.00000 v 0.00005 v PASS 0.0000057 v
'100 v 0.0000 v -0.0006 v 0.0000 v 0.0000 v 0.0006 v PASS 0.000057 v

1000 v 0.000 v -c.006 v 0.000 v 0.000 v 0.006 v PASS 0.00057 v

Function Tested Nominal
Lower
Limit

As Found As Left
Upper
Limit

Resull Uncertainty (i)

100 0 0.0000 0 4.0040 0 0.0000 0 0.0000 0 0.0040 0 PASS 0.000057 0

1k0 0.000000 k0 {.000010 k0 0.000000 k0 0.000000 k0 0.000010 ko PASS 0.00000057 k0

10 k0 0.00000 k0 -0.00010 ko 0.00000 ko 0.00000 k0 0.00010 k0 PASS 0.0000057 k0

100 k0 0.0000 k0 -0.00'10 k0 0.0000 k0 0.0000 k0 0.0010 k0 PASS 0.000057 k0

1M0 0.000000 Mo -0.000010 Nt0 0.000000 tvo 0.000000 r\r0 0.000010 r\,40 PASS 0.00000057 tvo

1 0 t\,40 0.00000 l\r10 -0.00010 [40 0.00000 l','l0 0.00000 rvo 0.00010 r,r0 PASS 0.0000057 [40

100 M0 0.0000 t\,'10 .0.0010 t\,40 0.0000 t\,10 0.0000 t\,10 0.0010 rv0 PASS 0.000057 t\,10

- Pagelof5
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Calibration Report of Agilent 34411A 6 1/2 Digital Multimeter

Zero Offset Verification Accuracy (Rear Terminal)

$f *rrrr;nt

)e

Funclion Tested
Lower
Limit

As Found As Left
Upper

Limit
Resull Uncenainty {i)

100 mV -0.0035 mV 0.0019 mV 0.0019 mV 0.0035 mV PASS 0.000057 mV

0.00000 v -0.00001 v 0.00000 v 0.00000 v 0.00001 v PASS 0.00000057 v

10v 0.00000 v -0.00005 v 0.00000 v 0.00000 v 0 00005 v PASS 0.0000057 v

100 v 0.0000 v .0.0006 v 0.0000 v 0.0000 v 0.0006 v PASS c.000057 v

1000 v 0.000 v -0.006 v 0.000 v 0.000 v 0.006 v PASS 0.00057 v

Resistarce

Function Tested Nominal
Lower
Limit

As Found As Left
Upper
Limit

Result Uncertainty {!)

100 0 0.0000 c) 4.0040 0 0.0000 0 0.0000 0 0.0040 0 PASS 0.000057 0

1k0 0.000000 k0 .0.000010 k0 0.000002 k0 0.000002 k0 0.000010 k0 PASS 0.00000057 ko

10 ko 0.00000 ko -0.00010 k0 0.00001 k0 0.00001 k0 0.00010 k0 PASS 0.0000057 k0

100 ko 0.0000 k0 -0.00'10 k0 0.0001 k0 0.0001 k0 0.0010 k0 PASS 0.000057 k0

1 l\r0 0.000000 [4c) -0.000010 M0 0.000000 MO 0.000000 [,10 0.000010 [40 PASS 0.00000057 N,,10

10 MO 0.00000 t,lo {.00010 Mo 0.00000 Mo 0.00000 Mo 0.00010 [/0 PASS 0.0000057 lvc)

100 tilo 0.0000 [/0 4.0010 M0 0.0000 [.40 0.0000 M0 0.0010 M0 PASS 0.000057 t\,10

Res:rtance

Function Tested Nominal
Lower
Limit

As Found As Left
Upper
Limit

Result l.rncertainty {l)

100 0 0.0000 0 {.0040 0 00011 0 0.001 1 0 0.0040 0 0.000057 0

1k0 0.000000 k0 4.000010 k0 0.0c0002 ko 0.000002 k0 0.000010 k0 PASS 0.00000057 k0

10 ko 0.00000 ko -0.00010 ko 0.00001 k0 0.00001 k0 0.00010 k0 0.0000057 ko

100 k0 0.0000 k0 -0.0010 k0 0.0001 k0 0.0001 k0 0.0010 k0 PASS 0.000057 k0

1 [,40 0.000000 M0 -0.0000'10 [,10 0.000000 [/0 0.000000 t\40 0.000010 M0 PASS 0 00000057 M0

10 MO 0.00000 Nlo -0.00010 r\,10 0.00000 Mo 0.00000 M0 0.00010 M0 PASS 0.0000057 rv0

100 M0 0.0000 tv]0 4.0010 M0 0.0000 ilf0 0.0000 M0 0.0010 r!10 PASS 0.000057 lv0

5

Confi denlial: controlled D@umef t.

Cannot be reproduced without the approval of the Quallty Department.

MPC Control #:

Asset lD:

MY48003752 Serial Number:

Calibration Date:

r\rY480n3752

April 28, 2020
93245

Function Tested Nominal
Lower
Limit

As Found As Lelt
Upper
Limit

Resull Uncertainty (t)

100 pA 0.0000 pA -0.0250 pA 0.0008 pA 0.0008 pA 0.0250 UA PASS 0.000057 IrA

lmA 0.000000 mA -0.000060 mA 0.000000 mA 0.000000 mA 0.000060 mA PASS 0.00000057 mA

10 mA 0.00000 mA 4.00200 mA 0.m003 mA 0.00003 mA 0.00200 mA PASS 0.0000057 mA

100 mA 0.0000 mA -0.0050 mA 0.0001 mA 0.0001 mA 0.0050 mA PASS 0.000057 mA

1A 0.00000c A -0.000100 A 0.000001 A c 000001 A 0.000100 A PASS 0.00000057 A

3A 0.000000 A -0.c00600 A 0.000000 A 0.000000 A 0.000600 A PASS 0.00000057 A

Page 2 of 5
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MPC Control #:

Asset lD:

MY48003752 Serial Number

Calibration Date:

t\4Y48003752

93245 April 2020
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Galibration Report of Agilent 34411 A6 1/2 Digital Multimeter

Gain Verification Accuracy

UU

Function Tested Nominal
Lower
Limit

As Found As Left
Upper
Limit

Resull Uncertainty (t)

100 mV 100.0000 mV 99.99'15 mV 100.0017 mV 100.0017 mV 100.0085 mV PASS 0.00'15 mV

100 mV -100.0000 mV -100.0085 mV -100 0016 mV -100.0016 mV -99.9915 mV PASS 0.0015 mV

1.000000 v 0.999958 V 1.000021 v 1 000021 v 1.000042 v PASS 0.0000068 v

10v 10.00000 v 9.99965 V 10.00030 v r0.00030 v 10.00035 v PASS 0.000043 v

10v -10.00000 v -10.00035 v -10.00030 v .10.00030 v ,9.99965 V PASS 0.000043 v

100 v r00.0000 v 99.9S54 V 100.0013 v 100.001 3 v 100.0046 v PASS 0.00040 v

1000 v 1000.0000 v 999.%40 V :000.0140 v 1000.0140 v 1000.0560 v PASS 0.0050 v

*C lrr:enl &rl;

Function Tested Nominal
Lower
Limit

As Found As Left
Upper

Limit
Resull Uncertainty (t)

100 pA 100.0000 !A 99.9250 !A 100.0025 pA 100.0025 pA 100.0750 pA PASS 0.01 1 pA

1mA 1.000000 mA 0.999440 mA 1.000036 mA 1.000036 mA 1.000560 mA PASS 0.000042 mA

10 mA 10.00000 mA 9.99300 mA 10.00007 mA 10.00007 mA 10.00700 mA PASS 0.00040 mA

100 mA 100.0000 mA 99.9450 mA T00.0027 mA 100.0027 mA 100.0550 mA PASS 0.0035 mA

1A 1.000000 A 0.998900 A 1.000055 A 1.000055 A '1.001100 A PASS 0.000095 A

I 3A 2.00000 A 1 .99640 A 2.00015 A 2.000r5 A 2.00360 A 0.00018A

Resistance Wire

Function Tested Nominal
Lower
Limit

As Found As Left
Upper
Limit

Resull Uncertainty (t)

100 0 100.0000 0 99.9860 0 100.0056 0 '100.0056 0 100.0140 0 PASS 0.0010 0

1k0 1.000000 k0 0.999890 kO 1.000061 k0 1.000061 k0 1.000110 k0 PASS 0.0000085 k0

10 k0 10.00000 k0 9.99890 k0 10.00037 k0 10.00037 ko 10.00110 ko PASS 0.000085 k0

100 ko 100.0000 ko 99.9890 k0 100.0072 ko 100.0072 k0 100.01 10 ko PASS 0.0010 k0

1 t\.40 1.000000 r\.r0 0.999870 MO 0.999991 MO 0.999991 t\,10 1.000130 lr/O PASS 0.000018 t\,10

10 M0 10.00000 r\.rQ 9.99590 l\r0 9.99850 Nt0 9.99850 t\,tQ 10.00410 Mo PASS 0.00037 t!/0

100 t\to 100.0000 tilo 99.1990 tVO 99.9996 NfO 99.9996 rVO 100.8010 [/0 PASS 0.010 N/o

Resislrraa ttlr.

Function Tested Nominal
Lower
Limit

As Found As Left
Upper
Limit

Resull Uncertainty {t).

100 0 100.0000 0 99.9860 0 100.0116 0 100.0116 0 100.0140 0 PASS 0.0010 0

1k0 1.000000 k0 0.999890 k0 1.000037 ko 1.000037 k0 1.000110 ko PASS 0.0000085 kc)

10 k0 10.00000 k0 9.99890 k0 9.99987 k0 9.99987 k0 10.00110 kQ PASS 0.000085 k0

100 ko 100.0000 k0 99.9890 k0 99.9985 k0 99.998s k0 100.01 10 ko PASS 0.0010 k0

1 t!10 1.000000 tllO 0.999870 M0 0.999915 MO 0.999915 M0 1.000130 M0 PASS 0.000018 Mo

10 tu10 10.00000 tvo 9.99590 t\4Q 9.99765 r,40 9.99765 I\,40 10.00410 tvo PASS 0.00037 t\ilo

100 tvo 1 00.0000 t\,40 99.1990 [/0 99.2254 r,10 99.2254 tVO 100.8010 r\,40 PASS 0.010 M0

Confidential: Controlled D@ument.

Cannol be reproduced wilhoul the approval ol the Qlalily Deparlmenl.
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Galibration Report of Agilent 34411A 6 1/2 Digital Multimeter

MPC Control #:

Asset lD:

[,,1Y48003752 Serial Number:

Calibration Date:

tilY48003752

93245 2020

Function Tested Nominal
Lower
Limit

As Found As Left
Upper
Limit

Result Uncedainty (t)

40Hz@10mV 40.00000 Hz 39.97200 Hz 40.00100 Hz 40.00100 Hz 40.02800 Hz PASS 0.0000000023 Hz

10kHz@7V 10.00000 kHz 9.99930 kHz 9.99961 kHz 9.99961 kHz 10.00070 kHz PASS 0.00000000057 kHz

I

Function Tested Nominal
Lower
Limit

As Found As Left
Upper
Limit

Resull Uncertainty (t)

100 mV 100mV@1kHz 99.9100 mV 100.0001 mV 100.0001 mV 100.0900 mV PASS 0.019 mV

100 mV 100 mV @ 50 kHz 99.8500 mV 99 9934 mV 99.9934 mV 100 1500 mV PASS 0.040 mV

100 mV 100 mV @ 300 kHz 98.3000 mV 99 9487 mV 101 7000 mV PASS 0.14 mV '

1V 1V@1kHz 0.999100 V 0.999972 V 0.999972 V 1.000900 v PASS 0.00017 v

1V 1V@50kHz 0.998500 V 0.999857 V 0.999857 V 1.001500 v PASS 0.00014 v

1V@300kHz 0.983000 v 0.998164 V 0.998164 V 1.017000 v PASS 0.00056 v

10v 10V@10H2 9.99097 V 10.00063 v 10.00063 v 10.00903 v 0.0058 v

10v 10V@1kHz 9.99100 V 10.00013 v 10.00013 v 10.00900 v PASS 0.0024 v

10v 10V@50kHz 9.98500 V 9.99951 V 10.01500 v PASS 0.0057 v

10v 10V@300kHz 9.83000 v 9.98603 V 9.98603 V '10.17000 v PASS 0.11 V

100 v 100V@lkHz 99.9100 V 99.9979 V 99.9979 V 100.0900 v PASS 0.017 v

I 100V 100V@50kHz 99.8500 V 99.9876 V 99.9876 V 100.1500 v PASS 0.026 v

100 v 50V@300kHz 48.9000 v 49.9756 V 49.9756 V 51.1000 v PASS 4.17 V

750 V 750V@lkHz 749.010 V 750.006 v 750.006 v 750.990 V PASS 0.38 V

750 V 210V@50kHz 209.415 V 210.012\t 214.012V 210.585 V PASS 0.050 v

750 V 70V@300kHz 65.410 V 69.928 V 69.928 V 74.590 V PASS 0.20 v

Function Tested Nominal ,
Lower
Limit

As Found
Upper
Limit

Result Uncertainty (t)

1V@10H2 0.999070 V 0.999576 V 0.999576 V 1.000930 v PASS. 0.00058 v

1V@lkHz 0.999100 V 0.999585 V 0.999585 V 1.000900 v PASS 0.00017 v

1V@20kHz 0.999'100 V 0.999600 V 0.999600 V 1.000900 v PASS 0.00017 v

1V@50kHz 0.998500 V 0.999655 V 0.999655 V 1.001500 v PASS 0.00014 v

1V@100kHz 0.995200 V 0.999716 V c.999716 V 1.0M800 v PASS 0.00032 v

1V@300kHz 0.983000 v 0.997745 V 0.997745 V 1.017000 v PASS 0.00056 v

10v 10V@lkHz 9.99100 V 9.99553 V 9.99553 V 10.00900 v PASS 0.0024 v

10v 1V@1kHz 0.99640 V 0.99955 V 0.99955 V 1.00360 v 0.00017 v

10v 0.1v@1kHz 0.09694 V 0.09993 V 0.09993 V 0.1 0306 v PASS 0.000019 v

Confi dential: Conlrolled Document.

Cannot be reproduced wrthout the approval oi the Qualily Department.
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l\,4PC Control #:

Asset lD:

MY48003752 Sedal Number:

Calibration Date:

MY48003752

93245 \pil28,2020
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Calibration Report of Agilent 34411A 6 1/2 Digital Multimeter

AL lrrent

Statements of Pass or Fail Conformance

The uncedainty of measurement has been taken nto account when determ ning comp iance w th specification, as per ILAC-G8:03/2009.
All measurements and test Iesults quard banded to ensure the probability of false-accept does not exceed 2olo in compliance with ANSUNCSL 2540.3-2006.l-
The status of compliance with the acceptance criteria is reported as:

PASS - Compl ant w th specification

FAIL - Not compliant wtth specification.

FAILZ -Themeasuredvalueisnotwithintheacceptancelimits.However,aporlonoftheexpandeduncerlaintyofmeasurementat95% iswthinthespecfledtolerance.

PASS' - The measured value is within acceptance llmits. However, a portion of the expanded uncertainty of measurement al g5% exceeds the specified tolerance.

J
l i)a.lla_1;i.ill: a'r .

iia: 'i:{ -t'1
296 PFAouard r
bad -1-

FAIL'

__-_PASS_ Nom nal

r..l

Acceptance lirits for S 2 % probability of false accept (PFA) guard band

to a coverage probability of approximately 95% , unless otheru se Stated.

This cal brauon reporl complies wlth ISO/IEC 1 7025 201 7 and ANSI/NCSL 2540.3 l,4ethod 6-cuard Bands based on Test Uncertaintv Ra1 o.

. End of Calibration Report -

Controlled Document

be

Function Tested Nominal
Lower
Limit

As Found As Left
Upper

Limit
Resuh Uncertainty (t)

1mA 1 mA@10H2 0.998600 mA 1.000053 mA 1 000053 mA 1.001400 mA PASS 0.00'1'1 mA

1mA lmA@lkHz 0.998600 mA 1.000022 mA 1.000022 mA 1.001400 mA PASS 0.00019 mA

1mA 1 mA@5kHz 0.998600 mA 0.999964 mA 0.999964 mA 1.001400 mA PASS 0.00'11mA

1mA 1 mA@10kHz 0.997600 mA 0.999650 mA 0.999650 mA 1.0024i)0 mA PASS 0.00080 mA

100 mA 100mA@lkHz 99.8600 mA 100.0681 mA 100.0681 mA '100.1400 mA PASS 0.019 mA

100 mA 10 mA @ 
'1 kHz 9.9500 mA 10.0067 mA 10.0067 mA 10.0500 mA PASS 0.0019 mA

100 mA 1mA@lkHz 0.9590 mA 1.0013 mA 1.0013 mA 1.0410 mA PASS 0.00019 mA

Function Tested Nominal
Lower
Limit

As Found As Left
Upper
Limit

Result Uncertainty (t)

1pF 1.000000 pF 0.995000 pF 0.997300 pF 0.997300 !F 1.005000 uF PASS 0.00027 pF

10 pF 1.000000 !F 0.986000 !F 0.995000 pF 0.995000 lJF 1.014000 pF PASS 0.00027 !F

!vthoul lhe approval of the Qualily Depanmenl.
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