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Fluke Calibration == Calibration

AWor | dés | argest calibration focused business
AA global sales, service, and manufacturing operation

ASolutions in:
i Electrical (DC/LF & RF) Calibration
I Temperature Calibration, contact and non-contact
I Humidity Calibration
I Pressure & Flow Calibration
i Calibration Software
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Fluke Calibration global industry presence — calibration

You will find Fluke Calibration products in almost every national laboratory in the world
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EMEA distributors

AClose corporation with our distributors
in EMEA

ADirect sales in the UK

AFluke offices in Eindhoven, Norwich and
Dubai
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Calibration by Market Segment & End User

Telecommunications
Automotive

Military

Aerospace

Chemical
Pharmaceutical
Process

Medical
Gov/Research/Education
Consumer Goods
Utilities

Rental/Lease Equipment

National Laboratory

Accredited Laboratory
Calibration Laboratory
Maintenance Labs

Instrumentation

Metrologist or Head of Metrology
Doctor of Science PhD.
Research Engineer

Calibration Lab Manager

Asset Manager

Calibration Lab Engineer
Calibration Lab Technician
Quality Manager

Drivers: ISO 9000, 17025, ANSI-Z540, Accreditation
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Fluke Calibration i

Electrical Calibration Products and Calibration Software

AAgenda

Electrical calibration on Flukecal.com

Calibrators

Amplifiers

DMMOG s

RF Calibration

AC Measurement standards
Standard Resistors
Software

Value Added Services
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RF Calibration on Flukecal.com

Calibration Software on Flukecal.com
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https://eu.flukecal.com/products/electrical-calibration-0
https://eu.flukecal.com/products/rf-calibration
https://eu.flukecal.com/products/calibration-software
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Electrical Calibrators
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History of Electrical Calibrators
AC, DC, Multi-function, Multi-product

. e .

Fluke 760A Fluke 5440B Fluke 5100A Fluke 5500A

5 B Y EE AR B TR
Datron Wavetek9100 Datron/ Wavetek9500 Fluke 5520A |

Datron' Wavetek4708

Fluke 5800A/5820A Fluke 51018’“”“” = Fluke 5320A Fluke 5700A
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Next Gen Electrical Calibrators
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January 2014 March 2019: Augt_jSt 2R |
: . Multiproduct
Multi-function Longscale : ; p
iib Calibrator wi ’
Calibrator DMM the Scope
5730A 8588A/8558A Option
August 2015: January 2023: Apl’il 2024:
AC Multiproduct Calibrator . .
Measurement Next Generation Dedicated Scope
5790B
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Calibration

ECAL Products - Calibrators

Selection guide

Multi-Product Multifunction | Oscilloscope | Electrical Tester | TeMPerature/

National Laboratory e o | Cotes | et | Gl
I ] | | ey | e | e = | P

Accredited Laboratory — e

Precision / Dedicated Multi-product T— | | I \ I [ !
o o Low burden meters | | | | | | | vocandvac |wocipcandr
Precision: Fluke 5730A Fluke 7526A Calibration Laboratory == " = .
3.5 digits

VDCandVAC | VDCandVAC

Oscilloscopes: Fluke 9500C
Electrical Testers: 5322A

{typ. + 03 % dc v)

Maintenance Labs " :

Fluke 5080A
Fluke 5540A/5550A/5560A

ityp. + 0.0030 % dc V)

Instrumentation 7w

2.5 digits
(typ. 1 8 ppm dc V)
/

RTD simulate

LiRe 3

s &l

|

RTD measure

Thermocouple simulate

Thermocouple measure

5730A Precision Calibrator Temperature/Pressure Calibrator Pressure modules
Oscil 1 channel 110 5 channels
600 MHz 600MHz Opt 600MHz Opt B600MHz Opt Yes
DCV Accuracy + 35 uV/V Technology 1GHz 1 GHZ Opt 1GHZ Opt Yes
ACV Accuracy = 42 pV/V 2o 2 M2 Do Y=
Ohms Accuracy £ 6 . 5 Oa/ d Astability achieved with selected Zener diodes Satery teters
DCI Accuracy + 35 pA/A = g =2 EE;‘ Hipat
g8 . . " . p— os
AC! AU - BeEL ALaser trimmed hermetically sealed thin-film resistors oo e
gi'; l___O%8 AHigh current amplifier o o
| 52 ATwo wire compensation S e
Multi-Product Performance Meclical safety
9500C: Up to five channel Power/eneray

oscilloscope calibrator Wattmeters

Harmonic analyzers

Workload

Phase angle meters

Power analyzers

AMultimeters to 8% resolution, clamp meters, scopes, thermometers,
power meters, harmonic analyzers, insulation meters T ET——

Other

Clamp meters
LCR meters RC only LRC LRC

Process calibrators

Data acquisition

Non sine waveforms

30 and 50 MHz
WE opt

RF millivalt meters

53222A Multifunction Electrical Switch test

24V loap Supply

Tester Calibrator. # of calibrator functions 8 1 " " 5 1+ 9 ]
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Fluke 7526A Precision Process Calibrator = Calibration
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Fluke 7526A Precision Process Calibrator = Calibration

AThe Fluke Calibration 7526A Precision Process Calibrator offers the best balance of economy and accuracy
for benchtop calibration of Pressure and Temperature process instrumentation

Alncorporating an isolated measurement channel, the 7526A lets you simultaneously source and measure
Voltage, Current or Resistance, making it easy to calibrate temperature and pressure transmitters, RTD and
thermocouple readouts, pressure gauges, digital process simulators, data loggers, multimeters and more

I Sources and measures DC Voltage, Current, Resistance, RTDs and Thermocouples

I Measures pressure using Fluke 700, Fluke 750P or Fluke 525A-P Series Pressure Modules
I Measures 4-20 mA DC loop current

I Sources 24 V DC transmitter loop power supply

i Tests pressure and thermal switches with an automated switch-test function
i Measures thermistors up to 4 kq

I Stores up to nine programmable setpoints for each input/output parameter
I Accepts ITS-90 coefficients for accurate SPRT measurements

i Compatible with MET/CAL Calibration Automation Software




Precision Process
Calibrators

141 "
I:‘ - - ,:

Workload

7526A

Analog/panel meters

High burden meters

Low burden meters

Vdc, Idc &R

DMMs

Fluke 7526A Precision Process Calibrator 1 Workload Matrix
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Precision Process
Calibrators

141 A
2% $ g

Workload

7526A

Temperature/pressure

RTD simulate

RTD measure

Thermocouple simulate

Basic dec V accuracy

3.5 digits

[typ. £ 0.3 % dc V)
4.5 digits

[typ. + 0.025 % dc V)
8.5 digits

(typ. £ 0.015 % dc V)

6.5 digits
[typ. + 0.0030 % dc V)

1.5 digits

(typ. = 16 ppm dc V)
8.5 digits

(typ. 8 ppm dc V)

40 ppm

Thermocouple measure

Vdc&Vac

Pressure modules

Two-wire transmitters

Clamp meters

LCR meters

Process calibrators

Data acquisition

Non sine waveforms

RF millivolt meters

# of calibrator functions

opt
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Fluke 7526A i1 Everything you need in one box —— Calibration

AThe 7526A packs a lot of capability into one box, allowing you to calibrate a wide-ranging and varied workload

AOne calibrator performs all these functions:

' -Calibration
Tools

Simulates and measures nine RTD and thirteen thermocouple types

Accurately measures pressure up to 69 MPa (10000 psi) when
combined with Fluke 750P Series Pressure Modules

Sources and measures DC Voltage to within 0.004% of reading
Sources and measures DC Resistance up to 4 kq
Sources DC Current from 0 mA to 100 mA

Accurately measures DC Current from 0 mA to 50 mA
Sources 24 V DC loop power

rocess




Multi-Product Calibrators FLUKE .
5080A and the 5540A/5550A/5560A series = Calibration
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FLUKE -

Multi-Product Calibrators 5080A/55x0A = Calibration
Al ndustryoés most popul ar oO6work horses6, calibrate al
I Multimeters (analog & digital) up to e— D
A3v: Digits & High burden analog (5080A) i |

A3v4/4Y5 Digits (5540A)
Advs/5Y5 Digits (5550A)
A5v4/6Y5 Digits (5560A)
i Data loggers
I Process calibrators
I Electronic thermometers
I Power meters

I Power harmonics analyzers Eé
I Counter/timers = 2 3
. D B
I X-Y/ X-t recorders s
. l 2
I Panel meters -

I Optional: Oscilloscope, Insulation and Continuity
I Etc.
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Multi-Product Calibrators 1 Output Protection — Calibration

AFluke Multi-product calibrator innovative protection circuitry prevents it from being damaged by reversed input
voltage, leading to very expensive repairs
AiLook before you | eapbo
I Under standby mode, the Calibrator will check for harmful voltage before it goes to operate
i Under operating mode, the Calibrator immediately detects harmful voltage at output terminals and automatically goes to
standby
AResistant to mains voltage up to 300 Vo

Mains voltage
inadvertently applied to
a calibrator's output
terminals can cause
extensive damage

requiring costly repairs




Multi-Product Calibrators 1 Workload Matrix

Workload
Analog/panel meters

Multi-Product

Calibrators

High burden meters

Low burden meters

Basic dc V accuracy

3.5 digits
(typ. £ 0.3 % dc V)

100 ppm

31 ppm

11 ppm

8 ppm

4.5 digits
(typ. £ 0.025 % dc V)

5.5 digits
(typ. £ 0.015 % dc V)

6.5 digits
(typ. £ 0.0030 % dc V)

7.5 digits
(typ. £ 16 ppm dc V)

8.5 digits
(typ. £ 8 ppm dc V)

Workload
Temperature/pressure

Multi-Product
Calibrators

RTD simulate

RTD measure
Thermocouple simulate

Thermocouple measure

Pressure modules

1 channel

600 MHz

600MHz Opt

600MHz Opt

600MHz Opt

1 GHz

1 GHZ Opt

1 GHZ Opt

2 GHz

2 GHZ Opt

4 GHz

safety testers

Hipot

Workload
Power/energy

FLUKE

— Ccalibration

Multi-Product
Calibrators

Wattmeters

Harmonic analyzers

Flicker meters

Phase angle meters

Power analyzers

Power recorders

Secondary energy stan- dards

Watt-hour/energy meters

Other

Clamp meters

LCR meters
Process calibrators

RC only

LRC

LRC

Data acquisition

Megohm meters MEG opt .
Non sine waveforms
Installation
PATs RF millivolt meters
 Continuity MEG opt Switch test

Loop impedance

Leakage current
Ground bond

| RCD/GFCI
Medical safety

24 V loop Supply

# of calibrator functions



Fluke 5080A Multi-Product Calibrator
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Fluke 5080A - Workload Coverage —— Calibration

AThe 5080A is a 100ppm multi-product calibrator with high compliance for analog meter calibration

AWorkload
I Analog meters
i Panel meters
i 3%-digit and some 4Y%2-digit DMMs
i Watt meters
i Clamp meters (with Fluke 9100-200 option or 55XX/COIL)
I Megohm meters / Insulation tester (with /MEG option)
I Continuity testers (with /MEG option)

ASupported by MET/CAL Calibration Automation Software



FLUKE -
Fluke 5080A - Highest Compliance —— Calibration

AThe Fluke 5080A has the highest compliance of any calibrator in the Fluke multi-product and multi-function
families, making it an ideal solution for calibrating analog and panel meters

_ Maximum Burden or Compliance Volta
Function Range
5080A 55x0A 5730A
DCV

600 mA 10 mA 50 mA Oto33V
ACV 800 mA 10 mA 50 mA 3.3t033V
DCI 50 V 7V 10V 0to 33 mA

ACI 44 V/* 5 V* 7V 3.3t0 33 mA

*AC LCOMP on
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Fluke 5080A - High Compliance Examples — Calibration
ACalibrate low impedance Voltage meters with high ACalibrate analog Ampere meter with high maximum
current compliance inductive load
I The Fluke 113 utility multi-meter has a low I The Yokogawa 2014 analog VA meter presents a
impedance function to simultaneously test for high inductive load of 14 mH in the 150 mA range
voltage or continuity i 55XXA trips with error m
I 55XXA trips to standby if voltage not ramped up exceededo (at 60 Hz)
slowly i With LCOMP on, the 5080A can easily drive the
I 5080A can directly output up to 300 V DC and AC 2014V-A meter 6s 150 mA rang

(45 Hz, 1 kHz)




FLUKE -
Fluke 5080A - /MEG Option m— C alibration

AExtend workload coverage even more
i 5080A6s / MEG option calibrates Megohm meters (Il nsulati on

Specifications
FUNCTION RANGE BEST UNCERTAINTY

Insulation Resistance

Resistance 10 KKto 18 GK 0.20%
Voltage 0to 1575V 1%

o . l
: .9 < Q
@ \
L. 8 > >
Continuity / \

Resistance 1Kto 5.9 kK(16values) 0.1%

Current 700mAmax
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5550A and 5560A Multi-Product Calibrators

Fluke 5540A
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FLUKE .
Fluke 5560A 1 High-Performance Multi-Product Calibrator — Calibration

ATheF |l uk e SiGBRERormince Multi-Product Calibratordis the premium solution to calibrate a wide
range of workload and addresses benchtop DMMs up to 6% digits with a TUR around 4:1

AThe calibrator also includes improved functionality beyond that of the Fluke 5522A predecessor, offering:

I Improved ranging and floor specification
ASpecified on AC down to 3 Hz

I Inductance functionality

I 30 A current output

I Oscilloscope option up to 2.1 GHz

. N Ue =

AThe product will offer a travel accessory option for F 3 5 w11
calibration professionals who work primarily in the ':ft)*:; %
field, and will be supported in MET/CAL™ ) - B
- o S 8
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Fluke 5550A - Performance Multi-Product Calibrator —— Calibration

ATheF |l uk e D&fBrdakceiMulti-Product Calibratordis a premium solution to calibrate a wide range of
workload and addresses benchtop DMMs up to 5% digits

AThis calibrator is intended to replace the existing features
and functionality of the Fluke 5522A
Multi-Product Calibrator

SrioRe

DEOO0OC
UEHQEE
b 080 doeooo

I The Fluke 5550A will offer improved ranging in comparison to the
Fluke 5522A and is better aligned to the ranging of existing workload
and give better TUROGs when calib

i It will offer a scope option of 600 MHz and 1.1 GHz

-
|

K|l oad

AThe product will be supported in MET/CAL™
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Fluke 5540A - Standard Multi-Product Calibrator — Calibration
ATheF | uk e 3/5l@FcAucifiCalibratorois the

solution to calibrate a wide range of workload and Y ==EIT
addresses handheld DMMs up to 4% digits @.;-)3 =11
®-o)le oD
- 6‘& Do OES
: : N e - o B
AThis calibrator is intended to replace the existing features and L B8

functionality of the Fluke 5502A Multi-Product Calibrator

I The Fluke 5540A will offer improved ranging in comparison to the Fluke 5502A and is better aligned to the existing
workload and is designed to calibrate the most difficult 4% digit handheld DMMs on the market

i It will offer a scope option up to 600 MHz

AThe product will also be supported in MET/CAL™

AThe 5540A specifications is designed to allow the Fluke 8588A 8% digit DMM to calibrate it without the need
to send the Fluke 5540A back to Fluke for calibration, allowing maximum uptime and minimizing risk for
customers (only need one additional shunt for the 30 A)
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Fluke 55xxA Series T Functions and Features —— Calibration

AHardware almost between identical between models

I Same look 288
i Same feel % E 5540A

i Lower technician training time e

2

AFunctions, features and specifications -

i Limited to model 11
88 5550A

W ==

AUpgrade from one model to another -

2

I Not possible ol

AUpgrade to same model with scope option oo e E

i Obviously possible nfafs c88
o O 5560A

Otk




Features and Benefits

AVisual Connection Management™

AUSB connections on the front for downloading constants
and reports

AVery easy operation with large graphical display

03/16/2020 09:49am

Auto Range 12V +0.1234V €)

10.000000vVv
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FLUKE .
Features and Benefits == Calibration

ANew Output Block Design
I The new terminal layout marks a distinct improvement over older models

I The 5522A, for example, has shared Sense and AUX terminals, as well as shared ground and guard, so you must
change leads frequently during a multimeter calibration

On the 5560A, 5550A, and 5540A, all the
terminals are dedicated, and the guard
terminal is moved to the side, enabling you to
connect the leads once and complete the
meter calibration efficiently
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Workload Volume of Product in the Field Calibrators

. P market gap at high-

Multi -Function Calibrators ||; ‘ 5560A Addressing
Il | — - o s end 6.5 Digit DMM

LS DMMS ' = Market
(7Y% 18Y%
Digits)
Multi-Product Calibrators
Claim 6.5-digit but
really-5.5 digit
BEN?H DMMS (specsmanship and
(6% Digits) marketing)
i
S i) 34450A BENCH DMMS 2 EEEE e
5 e (5% Digits)
SDM3055
s HANDHELD DMMS ' F"’ fREs s o
87V (4v2 Digits and below) Workload Coverage 5540A R ssiEl o
U1251B pmM 90

$$$/Calibration



Multi-Product Calibrators Capabilities

Fluke Multiproduct Calibrators

Specification Confidence
Input/Output Terminals
Touchscreen

Transport Case (w/ Wheels)
Coil Options/Compatability
Reverse Power Protection

99% (k=2.78) and 95% (k=1.96)
5-way binding post
17.8 cm (7 in.) Graphical User Interface
Included Standard
55XXA/COIL 50 and 55XXA/COIL 10
yes

95% Uncertainty - e EEER
; 1 year | i1 i W | F
(Range + Floor) = - -
5560A 5550A 5540A

Standard Functions Range Best Performance
Direct Volts 0 Vto £1020 V c LY b m| >+ d LIIY b MPH >#n LILIY b H
Alternating Volts 1 mV to 1020 V; 3 Hz to 500 kHz MmMnan LILJY b |p >mHn LILJIY b [t >vEyn LILIY b
Direct Current 0 to £30.2 A continuous 78 ppm + 15 nA 85 ppm + 18 nA 85 ppm + 18 nA
Alternating current 0 to £30.2 A continuous; 3 Hz to 30 kHz MHA LILJY b (p >wmn LILIY b |MmH 1600 ppm + 20 nA
Resistance nom G2 muan amT OFENARFavtdgSs LILIY b M YmMHH LI b H Ympn LILIY b ™
Capacitance 200 pF to 120 mF; variable 0.09% +2 pF 0.16% + 50 pF 0.19% + 50 pF
Inductance 12 uH to 12 H; variable ndndgz: b M| > ndmci: b MPH > N/A
Temperature ITS-90 or IPTS-68 15 TC; 10 RTD Types
ACV ACI waveforms Sine, Square
Power (dual output) 30.9kwW N/A
Oscilloscope Functions Range 2 GHz, 1 GHz or 600 MHz| 1 GHz or 600 MHz 600 MHz
ACV 0V to 120V; 10 Hz to 10 kHz Square Wave noM: M amT nOHP:R pa m
DCV nx 02 MunzxT pn m 2NImM am f2FR noenp: M amT APHP: pAa M
Edge 5 mV to 2.5V < 175 pS
Leveled Sine Flatness p Y+ (2 popzxT pn m 5% 1.1GHz to 2.1 GHz | 4% 600 MHz to 1.1 GHz 3% 50 kHz to 600 MHz
Marker 1V p-p; spike, square or pulse 2.5 ppm
Pulse 4 to 500 nS width yes
Resistance & Capacitance Measur@ 1 m 2NJ M amT p 42 pn LIC yes
Input Overload 5to 9 VAC or DC; 1 to 60 Sec yes
General Specifications
Communication Interfaces GPIB; Serial; Ethernet; USB TMC yes
Specification Interval 90d, 1yr, 2yr | 90d, 1yr | 1yr

FLUKE -
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5540A The Best Solution for Handheld DMMs

Current State:

Unit needs calibration Unit returned and calibrated

&

Long downtime

Shipped to

— Shipped to
Fluke Calibrated at Fluke

Customer

Future State:

=& " 4B.34567 =
o -

o8

b daa

Unit needs callbratlon

“a830567
( i

Unlt Callbrated

Reduced
downtime

=& 4834567 ™
aa N =2
o d

®'de

=" & Fmma

Calibrate unit irhouse with 8588A
and shunt

5540A Specifications intentionally set to target handheld DMMs
A Fluke 87 was the lighthouse workload target

FLUKE -

— calibration

They just keep making ‘'em bigger and bigger.
How in the world do you source that?
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5540A Specifications allow simplified calibration and verification with 8588A Reference Digital Multimeter
A Need one additional shunt for the 30 A range

A Can reduce customer downtime



5550A Same

Current State:

Dated User
Interface

Improper ranging may
result in guardbanding

Val ue as

Future State:

]
]
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Modern User
Interface

Ranging aligned
with workload

e el
+23.9999 e
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Calibrated Unit

5550A Replaces 5522A with improvements to delight users:

A Improved graphical interface

A Visual connection terminals

A New output block improves automation

A 30 Amp Continuous

5522A wi th

5522A range change if
middle of 34401A
range reduces TUR to
less than 4:1

VOLTAGE[V]

New 1.2 ranging matches common DMM workload, making easier uncertainty analysis

FLUKE -
N d=e=lcatbrGioh 1

5550A range change

matches 34401A ensuring

4:1 TUR is maintained
across workload

L

10 100
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5560A Simplifies Bench DMM Workload — Calibration
5522A: 5560A: -
*® Example 6% digit
=4 & L_HER '\#f ‘::_:;g workload
®— I coB
A e[ LI ~ F EP::
: BEEE =—— :
Change Connections Manage MU|.tiple Single Uncertainties of
Manage Multiple Standards Uncertainties Product 1 instrument
To Manage
o B =)
RS S 8 O
Calibrated Unit Calibrated Unit

_;F@GOLNOO'G ek 2
O A== s g i i i = A v

i~ A= A=

Most common 6% digit DMMs required more than 5522A to calibrate to 4:1 TUR
A Samples of 6% digit workload
A Keysight 34401, 34460A, 34461A
A Keithley DMM6500, 2100

A Fluke 8846A/8845A
All above DMMs can be calibrated with 5560A without additional equipment and maintain 4:1 TUR



FLUKE -
New Options Supports Next Generation of Scopes — calibration

AThree scope options increase workload coverage
I 2 GHz
I 1GHz
I 600 MHz
AHigher bandwidth, faster edge
I Increase workload coverage
Almproved signal purity
I Improves uncertainty
AUtilizes superior 55XXA Series User Interface
I Faster access, less operator errors, reduced training time

600 MHz 1 GHz 2 GHz




FLUKE -
Everything needed to calibrate modern scopes from one place — Calibration

AEnhanced capabilities verify/calibrate most important oscilloscope specifications
I Vertical accuracy
ADCV or ACV ————
I Bandwidth P i o v
ALevelled Sine
I Rise-time/Aberration
AEdge/Pulse
I Horizontal/time base
AMarker
i Trigger
AVideo/Pulse
I Input Impedance
AResistance & Capacitance Measurements
AOverload

..... > _ e
T - (
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FLUKE::
O P tions m—— C alibration

AOptional accessories and software

i Optional digital multimeter connection block/kit for ultimate convenience
i Optional portability kit for convenient and protected transport

i New, optional 1, 2, 10-turn coil

i New, optional 50-turn current

i Gold and Silver Instrument Care Plans

T Automate with MET/CAL™ software for consistent, documented calibrations



FLUKE -
55xxA/DMMCAL 1 Optional Output Block — Calibration

AThe 5560A is designed to allow the target benchtop DMMSs to be calibrated with a
minimum number of manual connection changes

T All terminals do have a dedicated function

AThe 5560A will use five-way binding posts, the binding
posts will include:

Norm Hi

|

i Norm Lo/Current Lo
I Sense Hi

I Sense Lo/Current Lo
I Low Current Hi .
i High Current Hi w

AThe DMMCAL optional output cable combines all leads into one accessory
I Faster Automation Performance
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New Coils, 1-2-10 turns and 50 turns —— Calibration
A50-turn coll

I 20 A continuous 7B

I 30 Afor 5 minutes Vent Grooves

i Duty Cycle:

A<= 20 A continuous
A> 20 A 50%, max 5 min.

A1-2-10-turn coil
I Max current
A300A, 60 Aand 30 A

I No duty cycle
Carry handle

Protection

Placement instructions



