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Standards Used to Calibrate Equipment

l.D. Description.

CA82O1 225MHZ UNIVERSAL COUNTER

DH,IO2O AVERAGE POWER SENSOR

CC1OOO POWER METER

CA8284 MULTIMETER

Procedures Used in this Event

Procedure Name

AGILENT 332204 Rev. 4

MICRO PRECISION CALIBRATION PTE LTD
BLOCK 5OO8 ANG MO KIO AVENUE 5#07-O2IO3

TECHPLACE II SINGAPORE 569874
65 67484384
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Gertificate of Calibration i rcIgE;EX
ctt.3aATroN LABoiataSY

AC-1 969.1 5

Date: April28,2020

Customer:
WATERS PACIFIC PTE LTD

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

SINGAPORE 117528

Cert No. 551220083587362

Work Order #: sG-11014134

MPC Control #: MY44052037 Serial Number: MY44052037

Asset lD: 93244 Department: N/A

Gage Type: FUNCTION / ARBITRARY WAVEFORM GEN Performed By: DIVIEERNRAJ CHANDRAN

Manufacturer: AGILENT Received Condrtion: lN TOLERANCE

Model Number: 33220A Returned Condition: lN TOLERANCE

Size: N/A Cal. Date: APril 28,2020

Temp/RH: 22'C I 50 o/. 
Cal. lnterval: 12 IVIONTHS

Location: Calibration performed at MPC facility Cal. Due Date: April28,2021

Calibration Notes:
Performance test passed. See attached data (3 Pages).

Calibration performed for PT Surya Teknologi

I

Model

531 32A

E93044

E44198

3458A

Serial

MY40004745

tvY52310009

GB4s31 1 500

2823420603

Manufacturer

AGILENT

AGILENT

AGILENT

HEWLETT PACKARD

Cal. Due Date

May 4,2020

Dec25,2020

Sep 14, 2020

Dec27,2020

Traceability #

55 1 220082996309

1-12059623740-1

551220083236834

551220083395109

Description

20 MHz Waveform Generator, Agilent 33220A, Edition 4, May-01-2012

Calibrating Technician QC Approval:

RAN JUN CALIMAG

IHE CALIBRANON REPORT STATUS:
PAS$ Term usd when rcmpliance slatemerl s 9 ven, and the measuremenl resun is PASS.

PASSa- Tem used Men compllance sralement is g ven, and rhe measu rement result s mndilonat passed or PASSZ .

FAIL-Temusedwhencompliancestalemenllsgiven andlhemeasuremenlresuliisFAlL.
FAILZ- Term used when @mpliance slalemenl s given, and the measurement result s conditional failed or FAllz.
REPORT OF VALUE - Term used wheo repoded measuremenl is not.equung @mpliance sblement in repon-
ADJUSTET When adjusimenis are made to an inskumenl whlch changes lhe value of measurement iiom whal was measured a6lound to new value as bft
LIMITED - When ar nstument lails elib€tion bui is dill lunclional in a Imned manner

lh s may not be reproduced in pador ln a whole without the prior writlen approval oi the ssuing MP Calibration La&raiory.
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Calibration Report of Agilent 33220A Function / Arbitrary Waveform Generator

lnternal Timebase Verifi cation

Sine Wave

AC Amplitude (high-impedance) Verifi cation

with OUT TERiI se! at HlcH Z: sinewave

Function Tested Nominal
Lower

Llmit
As Found As Lett

Upper
Limit

Result Un6ertainty (t)

Sine Wave / 1.00 kHz 0.02000 Vrms 0.01909 Vrms 0.02006 Vrms 0.02006 Vrms 0.02091 Vrms PASS 0.00002'1 Vrms

Sine Wave / 1.00 kHz 0.06700 Vms 0.06562 Vrms 0.06701 Vrms 0.06701 Vrms 0.06838 Vrms PASS 0.000025 Vrms

Sine Wave / 1.00 kHz 0.20000 Vrms 0.1 9729 Vrms 0.19997 Vms 0.19997 Vms 0.20271 Vrms PASS 0.00021 Vrms

Sine Wave / 1.00 kHz 0.67000 Vrms 0.66259 Vrms 0.66996 Vrms 0.66996 Vrms 0.67741 Vrms PASS 0.00025 Vrms

Sine Wave / 1.00 kHz 2.00000 Vrms 1.97930 Vrms 2.00086 Vrms 2.02070 Vrms PASS 0.0021 Vrms

Sine Wav€ / 1.00 kHz 7 00000 Vrms 6.92930 Vms 7.00339 Vrms 7.07070 Vrms PASS 0.0025 Vrms

Sqlare Wave / 1.00 kHz 0.90000 Vrms 0.89000 Vrms 0.901 10 Vrms 0.901 10 Vrms 0.91000 Vrms PASS 0.00026 Vrms

Low Frequency Flatness Verification

with 0l,T T:RM set at HIGH Zt s:reweYc

Function Tested Nominal
Lower

Limit
As Found As Left

Upper
Limit

Result Uncertainty (t)

100 kHz 0.67000 Vrms 0.66330 Vrms 0.67143 Vrms 0.67143 Vrms 0.67670 Vrms PASS 0.00065 Vrms

100 kHz 2.00000 Vrms 1.98000 Vrms 2.00409 Vrms 2.00409 Vrms 2.02000 Vrms PASS 0.0034 Vrms

'100 kHz 7.00000 Vrmq 6.93000 Vms 7.02342 Vrms 7.02342vrns 7.07000 Vrms PASS 0.0068 Vrms

MPC Control #:

Asset lD:

MY44052037 Serial Number;

Calibration Date:

t\,,1Y44052037

93244 April28,2020

Function Tested l{ominal
Lorer
Limit

As Found As Left
Upper
Limit

Resuh Uncerlainty (!)

Outpul Frequefcy 10.000000 MHz 9.999800 MHz 9.999856 [.,tHz 9.99985,6 [,4H2 10.000200 MHz PASS 0.00000057 MHz

' Pagelof3
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Confi dentiali Conlrolled Document.

Cannot be reproduced w thoul lhe approval of lhe olality Depadment.

2.00086 Vrms

7.00339 Vrms



lr,4PC Control #:

Asset lD:

l\.4Y44052037 Serial Number:

Calibration Date:

rvY44052037

93244
Aptil28,2020
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Galibration Report of Agilent 33220A Function / Arbitrary Waveform Generator

Flatness Verification

cdB Referenced to 1 kHz

Function Tested Nominal
Lorer
Limit

As Found As Left
Upper
Limit

Result Uncertainty (t)

100 kHz 0.000 dB 4.100 dB 0.000 dB 0.000 dB 0.100 dB PASS 0.068 dB

200 kHz 0.000 dB {.150 dB {.005 dB {.005 dB 0.150 dB PASS 0.068 dB

0.5 [,4H2 0.000 dB 4.150 dB 4.012 dB {.012 dB 0.150 dB PASS 0.068 dB

2,0 MHZ 0.000 dB 4.150 dB -0.052 dB {.052 dB 0.150 dB PASS 0.068 dB

3.0 MHz 0.000 dB {.150 dB {.074 dB {.074 dB 0.150 dB PASS 0.068 dB

4,0 [,,IHZ 0.00c dB 4.150 dB .{1.072 dB { 072 dB 0.150 dB PASS 0 068 dB

5.0 MHz 0.000 dB 4.150 dB { 045 dB -0.045 dB 0.150 dB PASS 0.068 dB

8.0 MHz 0.000 dB {.300 dB 4.062 dB {.062 dB 0.300 dB PASS 0.068 dB

10.0 MHz 0.000 dB {.300 dB -0.062 dB -0.062 dB 0.300 dB PASS 0.068 dB

12.5 MHz 0.000 dB -0.300 dB 0.072 dB 0.072 dB 0.300 dB PASS 0.068 dB

14.0 MHz 0.000 dB .0.300 dB 0.099 dB 0.099 dB 0.300 dB PASS 0.068 dB

16.0 MHz 0.000 dB 4.300 dB 0.045 dB 0.045 dB 0.300 dB PASS 0.068 dB

17.5 NlHz 0.000 dB {.300 dB 4.031 dB {.031 dB 0.300 dB PASS 0.068 dB

20.0 [rlHz 0.000 dB -0.300 dB 4.110 dB -0.1 10 dB 0.300 dB 0.068 dB

t
't0 dB Relerenced to 1 kHz

Funclion Tested Nominal
Lower
Limit

As Found As Left
Upper
Limit

Result Uncertainty (t)

100 kHz 0.000 dB 4.100 dB 0.000 dB 0.000 dB 0.100 dB PASS 0.068 dB

200 kHz 0.000 dB 4.150 dB 4.008 dB 4.008 dB 0.150 dB PASS 0.068 dB

0.5 [/Hz 0.000 dB {.150 dB -0.008 dB -0 008 dB 0.150 dB PASS 0.068 dB

2.0 MHz 0.000 dB 4.150 dB 4.044 dB 4.044 dB 0.150 dB PASS 0.068 dB

3.0 MHz 0.000 dB -0.150 dB {.075 dB {.075 dB 0.150 dB PASS 0.068 dB

4.0 [/Hz 0.000 dB 4.150 dB {.069 dB 4.069 dB 0.150 dB PASS 0.068 dB

5.0 MHz 0.000 dB 4.150 dB {.036 dB 4.036 dB 0.150 dB PASS 0.068 dB

8.0 [,4H2 0.000 dB -0.300 dB {.060 dB {.060 dB 0.300 dB 0.068 dB

10.0 MHz 0.000 dB 4.300 dB {.058 dB -0.058 dB 0.300 dB PASS 0.068 dB

12.5MF,z 0.000 dB 4.300 dB 0.078 dB 0.078 dB 0.300 dB PASS 0.068 dB

14.0 tllHz 0.000 dB -0.300 dB 0.106 dB 0.106 dB 0.300 dB PASS 0.068 dB

16.0 MHz 0.000 dB 4.300 dB 0.057 dB 0.057 dB 0.300 dB PASS 0.068 dB

17.5 MHz 0.000 dB {.300 d8 {.016 dB 4.016 dB 0.300 dB PASS 0.068 dB

20.0 MHz 0.000 dB -0.300 dB 4.103 dB {.103 dB 0.300 dB PASS 0.068 dB

Confidential: controlled D@ument.

Cannol be reprodu@d wthout the approval of the Quality Depanment.
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Calibration Report of Agilent 33220A Function I Arbitrary Waveform Generator

Statements of Pass or Fail Conformance

The-uncertaintyofmeasurementhasbeentakenintoaccountwhendeterminngcomplancewthspeciflcaton asper|LAC-G8:03/2009.
Allrieasurementsandteslresultsguardbandedtoensuretheprobabiltyoffalse-acceptdoesnotexceed2% incompllancewithANSUNCSLZ54O.3-2006.

The status of compliance with the acceptance criteria is reported as:

PASS - Compliant with specification

FAIL " Not compliant with spec fication.

fAL' -Themeasuredvalueisnotwthintheacceptancelmts.HoweveT.aportonoftheexpandeduncertantyofmeasurementat95% swithinthespecifiedtoerance.

PASSZ - The measured value is within acceptance limits. However a portion of the expanded uncertainly of measuremeft at 95% exceeds the specifted tolerance.

--_-P4s-s llcnr.al

2tPrASHd
5n{

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

to a coverage probability of approx mately 95% unless otheru se stated.

This calibration report complies wilh lS0/lEC 1 7025;201 7 and ANSl/NCSL 2540.3 l\4ethod 6-Guard Bands based on Test Uncertainty Ratio.

- End of Calibration Report

Confi dential: Controlled Dmument.

Cannot be reproduced w thoul the approval of th€ Quality Depadmenl.
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l',4PC Control #:

Asset lD:

MY44052037 Serial Number:

Calibration Date:

tvY44052037

93244 April28,2020

Function Tested Nominal
Lower

Limit
As Found As Left

Upper
Limit

Result LJncertainty (i)

100 kHz 0.000 dB -0.100 dB 0.000 dB 0.000 dB 0.100 dB PASS 0.068 dB

200 kHz 0.000 dB -0.150 dB .0.006 dB {.006 dB 0.150 dB PASS 0.068 dB

0.5 [.4H2 0.000 dB -0 150 dB {.009 dB 4.009 dB 0.150 dB PASS 0.068 dB

2.0 t{Hz 0.000 dB -0.r50 dB 4.045 dB -0.045 dB 0.150 dB PASS 0.068 d8

3.0 MHz 0.000 dB {.150 dB {.071 dB 4.074 dB 0.150 dB PASS 0.068 dB

4.0 [/Hz 0.000 dB 4 150 dB {.067 dB 11.067 dB 0.150 dB PASS 0.068 dB

5.0 N4Hz 0.000 dB 4.150 dB 4.031 dB -0.031 dB 0.r50 dB PASS 0 068 dB

8.0 [,4H2 0.000 dB -0.300 dB {.061 dB 4.061 dB 0.300 dB PASS 0.068 dB

10.0 [,4H2 0.000 dB {.300 dB {.061 dB -0.061 dB 0.300 dB PASS 0.068 dB

12.5MHz 0.000 dB .0.300 dB 0.076 dB 0.076 dB 0.300 dB PASS 0.068 dB

14.0 [rHz 0.000 dB -0.300 dB 0.099 dB 0.099 dB 0.300 dB PASS 0.068 dB

16.0 i,/Hz 0.000 dB 4.300 dB 0.045 dB 0.045 dB 0.300 dB PASS 0.068 dB

17.5 MHz 0.000 dB 4.300 dB 4.030 dB -0.030 dB 0.300 dB PASS 0.068 dB

20.0 [,4H2 0.000 dB 4.300 dB -0.120 dB 4.120 dB 0.300 dB PASS 0.068 dB
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