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1 Safety Features and Precautions

You have selected an instrument which provides you with a high
level of satety.

The METRAtop systems multimeter Is manufactured and testad
in accordance with safety regulations IEC 1010-1/DIN EN
61010-1NDE 0411-1.

When properly used, safety of the operator, as well as that of the
instrument, 15 assured. Their safety |s however not guaranteed, f
the instrument is used improperly or handied caralessly.

In order to mantain flawless technical safety conditions, and to
assura safe use. it s imperative that you read the operating instruc-
tions carefully and thoroughly befors placing your instrument into
service, and that vou follow all insiructions contained tharein
Make the operating Instructions available to other users as well.

Observe the following safety precautions:

e The instrument may only be operated by persons who are ca-
pable of recoghizing contact hazards and taking the appropr-
ate safely precautions. Contact hazards exist anywhere, where
voltages of greater than 30 V ar 80 V DT may occur (effective
vialue).

*  Avoid working alone when taking measurermnents wiich involve
contact hazards. Be certain that a second persaon is present,

e The maxmum allowable valtage between any measuring ter-
minal and measuring earth s 1000 v CAT |/ Voltages of greater
than 500 V may only be applied to the V jack (channel 1 in this case) in
the voltage measuring ranges.

» No interference voltages may be applied to the auxiliary voltage or
sensor outputs at the calibrator (12/24 V sHi and sLo, as well as
OUTPUT Hi and Lo).

* Be prepared for the occurrence of unexpected voltages at de-
vices under test (e.g. defective devices). For example, capacl-
tors can be dangerously charged.

= Make cerfain that the measurament cables are in flawless con-

dition. £.9. no damage to insulation. no interruptions in cables
ar plugs ete.

* No measurerments may be made with this instrument in electri-

cal circults with corona discharge (high-voltage).

-s—Specit-care s-requirechwhen-measurements-are-made r-HF
alectrical cirouits. Dangerous pulsating voltages may be
pressnt.

* Measuraments under moist ambient conditions are not allow-
able,

e Be absolutely certain that the measunng ranges are not over-
lnaded beyond their allowable capacities. Limit values can be
found inchapter 17, METRAtep 51 ... 53 Characteristic Valies
- Measurmg Functions | on page 35.

* All current ranges are equipped with fuses. The maximum al-
lowable voltage for the measunng current aircuit (= nominal
voltage of the fuse) is squal to 500 V- in the "mA" ranges and
600 V= In the "A" ranges.

o The nstrumant may only be used in powsy instaliations when
the electrical clrgult is pratected with a 20 A fuse or circtit
breaker, and the nominal voftage of the installation does not
exceed 500 V.

» We recommend the K830 measuring adapter for hazard-free
voltage measuremenis in power installations of up to 1000V,
which s available as an accessory. The internal resistance of
the KS30 limits measuring current in case of excessive voltage
or pperator error, and assures reliable quenching of ignited
spark paths. For additional information see chapter 5.3, Voli-
age Measurements in Power Installations of up to 1000 V with
the K830 Measuring Adapter , on page 10.

Meaning of symbols on the instrument

Warning concerning a point of dangar
(Attention: observe documentation)

Earth

= >

CATH
CATIII

@
@Gs VOE authority mark of approval

Repair, Parts Replacement and Balancing

Voltage conducting parts may be exposed when the instrument is
opened. The instrument must be disconnected from the measur-
ing circuit before repair, replacement of parts or balancing. If
repair or balancing of an open, live instrument cannot be avoided,
these may anly be performed by trained personnel who are famil-
lar with the dangers involved,

Cvarvoliage category || device
Dver. ltage category || device

El mark of conformity

CSA mark of approval

Errors and Extraordinary Strains

It it may be assumed that the instfrument can no longer be oper-
ated safely, It must be removed from service and secured against
unintentional use,

Safe operation can no longer be relied upon,

= if the instrument demonsirates visible damage.

e (T The instrumeant no Tonger Tupctions.
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s Applications

METRAtop 51 ... 53 series measuring and calibration devices are
high performance. precision instruments for R&D and guality assur-
ance labs. With a display range of 300,000 digits, as wel as high
accuracy and long-term stabllity, they meet all of the demands of
calibration and research laboratories. When operated with
rechargeable batteries, the instrument can be used as a mains-
independent benchtop multimeter for mobile applications. Recharge-
able battery operaticn is nat recommended for the METRAtop 63,
it can be installed to a 19" rack as a system multimeter and can be
PC controlled via the data interface (RS232 or optional |EEE 488).

2.1 METRAtop 50 Series Features and Accessories

2.1.1 Basic Instruments

METRAtop 51: Multimeter with one measuring channel

METRAtop 52 Multimeter with twa measuring channels,
the secend measuring channel is config-
ured exclusively for direct voltages.

METRAtop 53: Same functions as METRAtop 52, plus

additional calibration functions

2.1.2 Options

SCANNER (Z251A) Expands METRAtop"51 ... 53
with 8 additional measuring channels
Calibrator (22534 For subsequent integration o the
METRAtop " 52(only at the factory)
|EEE 488 (22524 Additional interface

Battery Module(Z250A) For mains-independent operation. nat for
use with METRAtop™ 53.

2.1.3 Accessories

METRAwin "10/50 Data Acquisition and Analysis Software

If a PC is connected to the RS232 interface. conyerignt evalua-
tion of measurement data is assured.
With METRAWIN 10/50, measurement data from both channels

displayed and documented, as well as from 8 additional charinels
with the SCANNER expansion module.
Measurement values are displayed:
¢ |n digital and analog form similar to multimeter display
up to 4 multimeters)
» asacurve (XY and Y1), like a 4 channel recorder
e |n tabular form (data logger: up 1o 10 channels)
* asa Ytline profile, like a 4 channel line recorder.

METRAwin 90/50 Calibration Software

METRAwIn '80/50 calibration software is avallable for the
METRAtop 53, which automatically controls all calibration
sequences, A graphics generator for calibration procedures,
sequence control, analysis functions and a calibration certificate
generator are aiso included. Furthermore, the software is suited
for the automation of calibration sequences at test benches for
hydraulic pressure and flow. Data export to MICROSOFT" EXCEL
and WORD is accomplished with the clipboard function which
makes specific reports. data analysis and processing easy.

19 Rack Set
19" rack sst for METRAtop 51 ... 53

2.2 Representation of Keys and Functions in this Text

DATA Function keys and keys from the numeric keypad
are represented with bold face capital letters.

AUTO The 4 softkeys are represented with capital letters,

The pasitions "night”, “left”, “upper” and "lower” are to be under-
stood from the viewpoint of the obeerver when facing the front of
the instrument, unless otherwise specified.
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3 Initial Start-Up

3.1 Power Supply

The multimeter can be operated either with mains power ar with
installed storage batteries,

3.1.1 Storage Battery Module (option)

The storage battery module consists of a pe-board to which &
holder for 4 IEC R14 storage batteries and a battery charger are
mounted,

The storage battery charge level 1s continuously maonitored by the
multimeter and the storage batteries are rechargecd as reauired.
as long as the multimeter 18 connected 10 mains vollage

The storage battery madule can be easlly retrofitted.

After installation of the starage batieries, they should be charged
for at least 10 hours in mains operation before they are placed
Mo use.

o=

Attention!

Do not insert normal batieries into the siorage batiery com:
partment.

Betause storage batteries are recharged dunng mains
operalion, danger of explosion exists If normal battenes
are used, '

Al the end of thelr service life, dispose of storage battenes prop-
erly. L. at collection points designated for this purpose.

3.1.2  Switching the Instrument On

- Press the ON/OFF key (LOCAL),
An acoustic signal acknowledges that the instrument has been
switched an.
“Walt.,." 1= displayed briefly. The multimeter automatically
switches to the voltage measurament range.

Disconnact the instrument from the measunng circuit before
opening. and observe chapter 18, page 38!

3.1.3 Switching the Instrument Off

~ Press and hold the ON/OFF key untl the cursar has travelled
through the uppermost display line,

3.2 Firmware Revision Level

Eprom-Date Displaw:
INEO 21.12.1998 @8 12:62 5 AL

Eprom-Date Multimeters
|—' 91.18,1998 @2:41:20 5 AE

[ | |

[ et |

-

Softkey

Multimaler tasks are shared by twa processors, one processaor for
the display functions and one for multimeter functions, Thus there
are two EPBOM versions, whose firmware revision levels can be
displayed.

- Press the INFO key 10 display revision level.
~ Exit this function with the EXIT key.



3.3  Storage Battery Charge Level (only if option is installed)

E rom-Date Displa
INFO 21 12.1998 ﬁs:iZ-B? 3 AL

Eprom-Date imetars
|—’ | B116.1358 e"%:uxza s FIE
1

|[HETE
r

Softkey -

Mains Operation
%PGMEP,: @ POWER :  ~a |
Ubatt = 5,44V Ubatt = 5,46V I
|
[ Icanas{joE) T exr | | [mo_[cHarce o) | zﬁi

Charging Mode Activaies

Pulse Charging Actiye

Battery Operation

FOMER ¢

POWER : -
Ubatt = 5,39V Ubatt = 5,1V
[m |cunn5cl¢‘:-r;j [ exm | (=10 [ [ Efn ]:

Mo Manual Charging

Activate / Deaclivate Charging Mode

- Press the INFO key.

~ Inorder to display the storage battery charge level, prass the
key which is assigned to the sromc}e battery symbaol.
Zum Abrufen des annung baw. des aktuelep
E e e T T L B L l.a- r.‘L;.._. fawais ot drlicken

3.3.1 Charging the storage battery in mains

Pulse charging occurs at predefined intervals in this operating
mode In arder to maintain a full charge.

"CHARGE ON JL" is displayed if rechargeable battery status s
queried during charging.
Automatic charging is always enabled, as long as manual charg-
ing has not been activated.

Manual Charging (Continuous Charging)

If the batteries need o be charged on demand. for example in
order to assure & full charge for a mobile service call, the
"CHARGE OFF" softkey must be activated, upon which the dis-
play s changed to "CHARGE ON", The rechargeable batterias are
then charged for a predefined period of ime. unless the max-
mum charging level has been reached before this perod of time
has slapsed.

To stop charging press the "CHARGE ON" softkey, upon which
"CHARGE OFF" appears at the display.

-~ Exit the storage battery charging function with the EXIT key,

3.4  Basic Seftings in the SETUP Menu

The following default settings should be checked and changed if
necessary for intial start-up. or when a temperature sensor has
been replaced:

Factory Default Settings

Mullimeters are deliversd fram the factory with the fellowing
default settings:

time and date
these must be individually reset

Digits: 534

Time:

Temn.: FT100 (385)
NS r

Filter ON

BS5232: 9B00,N,8,1

Contrast: intermediate value

Selecting and Changing Parameters

Times B7:55:4% 18.88.97
Digits: 534
Temp: PT188 (3850

. Unit: *°C
NEWT [CHHNGE| ERIT | SHUE

1

Meni Page 1
SETUP

Filters O Menu Page 2
RS23Z: 96@@,N,8,1
Contrast...

Default
MEXT | CHANGE | EXIT SHUE

Lr

T Filters OH

RS232: 19268,M,2,1
Contrast ...
Default

[FILTER | hse3e | cONTR. [DEFAULT]

1

- Press the SETUP function key.

- Setup paramelers are included in 2 display pages.
Turn to the page in which the parameters to be changed are
located with the NEXT key.

~ Then activate the CHANGE key, and a
appears in the menu bar.

selection of parameters

- Select the parameter to by changed by pressing the corre-
sponding key.

The significance of. and settings for the respective parameters arg
described in the following pages.

GOSSEN-METHAWATT GMEBH



Changing Parameters without Storage to Memory
| Filter: ON ]
RS232: 9688,M,3,1
Contrast...

Default

[ NeRt JcHANGE] ERIT | saue |‘

Filter: OFF

R5232: 19288.M,8,1
Contrast ...
fefault

= i i_l EAIT ]T”
j il

This function provides for temporary storage of a parameter, | &.
only until the multimeter is switched off

- Confirm the current setting with the 0K key, You are now re
wrned to the man menu.

-~ Exit the setup menu with the EXIT key

Ifthe new setting is not confirmad with OK before exiting the
setup menu, the selected value is not activated,

Storing Parameter Changes to Memory

Time: B7:55:bh 19.63,97 | Timer 13:18:22 b2
Digits: 334 - - - Digits: 5% ----- -
Temps PT169 (385) Temp: PT188 (385>
Unit: °C Unit:  °C

‘I NEWT [CHANGE| EniT

(L3 | ¢ [oear [ ox |

L 1

~ Activate the SAVE key, in order to permanently store changed
values to memaory.

An hour-glass appears in the header during the storage

seauence. After completion of the storage sequence, the last per-
. 8! g i f

formed measurement is displayed once again.

All settings made in the setup menu remain in storage If the SAVE
key has been activated, even after the multimeter has been
switched off or disconnected from the power supply.

341

I Times

Time and Date

[BEai:2t 1

Digits: 53 -.m---- Digits: 534, -.----- |
Temp: PT188 (335 Terip: PT188 (385) |
Unit: °C Units °C
L& [ ¢ [ ear [ ok ] ‘Illtl:mrlor{l'
1
!. =)
CURSOR

Time and date are used for the reporting of measurement values,
f they have been processed by METRAwin " 10/50 software, and
f they are read out to a printer.

+ Select the TIME function.

~ Select the desired setting position with the CURSOR LEFT and
CURSOR RIGHT keys.

+ Activate the CURSOR DOWN or CURSOR UP key to make a selection
within the setting position.

The selected time Is immediately stored to memory after the last
entry has been made, even without the save function,

GOSSEN-METRAWATT GMBH

3.4.2 Resolution in Digits

| Time: B7:SS:uk 18.88.97
Digits: 534
Temp: PTI188 (T35
Unit: °C
|_MHE | viGirs [ TEME [ UNIT |

1-

|Tine: BT:55: k.  18.88.97 Time: B7:55:44 18,88,37

53 - - -~ gits: 334 ---- |
Temp: PT 188 (365) Temp: PT10@ (385
Unity  °C Unity *°C
I3 T & T e [ ok | L& T & T e [ ok |

v | =

Resolution within a range of 3% to 5% digits can be entered here

- Select the DIGITS function

- Activ the CURSOR DOWN key to select a lower resolution. or
the CURSOR UP key for a higher resolution

Corresponding digit positions, including decimal point, are dis
played to the right of the digital valug.

3.4.3 Thermocouples and Temperature Sensors
?ime: BT 5540 18.82.97
Digits: 534 --- - -~
Temp: PT168 (335 |
Unit: °C ‘

| [omeE T oiGirs | Terr | owim |

1-

| Time: ®8:8%:3% 12.88.97 |
| Digits: 53, ------

l Terp: J - FE-CuNi

Unity °C

.IL' TR & [ esm | ok |
) Ny

| Tire: #8:83:39 15,8397 |
Digits: 534

Unit: °C

Lres Trog | exim | ok |

Before a temperature measurement can be made, the Pt resis-
tance sensor or thermocouple in use must be selected. 2 or 4-

wire measurament can also be selected for the PH100

- First select the TEMP function.

~ Select the TC function for thermocouples or RTD for resistance
temperature detectors. Through r pressing of the

2] stion key, the varous reslstance detector and ther-
mocouple types can be selected.

Function Sensor Type 1 Value Alloy Measuring Rangs
. 00385 = -200, +850 ¢
PInn )
— AT
ATD
PETOG0 — =20
Ni1aa - — 60
I Tytae K — NG ~200 ... +1350 °C
) Type J - Fee-Cubl —200 .. +1200°C
it Futopean FTEES cure




3.4.4 Temperature Scaling

| Time: @7:S5:4k 18.98.97
Digits: 534 -m----
Termps PT108 (335
Unit: °C

Time: B8:83:39 18.88.97
Digits: 53 == ---
| Temps PT198 (G5

[rme [ oiaims [ teme [ uNiT |

[ & T & [oesm [ o |

1

~ Salect the UNIT function.

Mg > e [_.|_| SOH ‘."Iu'." o

forth between de

3.45 Filter

Filter: OW

RS232: 1%208,N.3.1
Contrast ...
Default

1

RS232: 19288,N,8:1
Contrast... ‘
Dafault

[ FiTes [ msa3z [ CoNTR. [DEFAULT]

:[llt [ Esy | oK |

1-

-

Interference sources are suppressed with an analog filter (low
pass) when the filter function for current and voitage is activated,

= Select the FILTER function.

- Switch the function on or off with the CURSOR UP key.

3.4.6 Baud Rate for RS232 or Address for IEEE (optional)

Filter: OH
RS232: 13288,M,8,1
Contrast ...

mter: DN _

Contrast ...

3.47 Contrast

Filter: 0N
R5232: 19208,N,8,1
L Contrast ...
Y Default

|| FILTER | k5232 | CONTR. [DEFAULT|

SETUP

1

T—

‘ Contrast """" “"mlu Contrast |
% T & [ edim [ ok |

45 1f o

ere to a value which is comiortable far your

— Select the CONTR. function

Increase or reduce contrast by pressing the CURSOR UP or CUR-
SOR DOWN key, Pressing and holding the key results in an unin-
terrupted increase or decrease in confrast,

3.4.8 Default Settings

Filter: 0N Filter: OM
RS232: 19288,H,8,1 RS232: 9686.M.5,1
Contrast... Contrast...
Default Def ault
|| FILTER | k3232 | CONTH, |:=Erm.n.1'|| | | [ ewm [ ok |

|y L)

Def sult |
Il_l_ [ & [ esim | ok ||

Default ‘
FILTER | KS232 ]_-:omn.|nzrauul|

| i) |5

— Select either the RS232 of the IEEE function
The interface type, which has been previously s
the INTERF key, now appears at the display (see ¢
page 27).
RS232; Se

(EEE:

¢t either 9600 or 12200 baud
t an address within a range of 00 to 31,

~ Activate the SCROLL DOWN key to reduce the value or SCROLL UP

ta Increase the valuea.

Praviously made changes can be reversed here through reactiva-
tion of the default settings,

>~ Select the DEFAULT function.

- After confirmation with 0K, the default settings are re-loadad.
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4 Selection of Measuring Functions and Ranges

In addition to the function keys for the selection of functions, mea-

surement range selection is made possible with a dot matrix dis-
play in combination with software contralled keys, so-called soft-
keys.

41 Automatic/Manual Measuring Range Selection

The multimeter is equipped with automatic measuring range
selection for the following measurement functions:

« VAC

s VDC

o mAAC

s MADC

s O

s [

Automatic selection is active as soan as the corresponding mea-
surement has been selecied. The instrument automatically
selects the measuning range which allows for optimum resalution,
depending upon the applied measuring quantity.

When switching fram V AC to freguency measurament, the previ-
pusly selected voltage range is retained.

You can deactivate automatic measuring range selection by acti-
vating the cursor up and down keys.

4.2  Zero Adjustment

Zero adjustment is pessible for the measurement functions V. mA

A Q, "C/F/K, Hz and F. The lasl measurement value is used as a
reference value for subsequent measurements.

Range: TA@MU-

Plus Sign

+ Perform the measurement.

~ Activate the ZERO key, N
The instrument dcknowledges zero adjustment with an acous-
tic signal, and 000.000, for exampla, s displaved at the LCD at
maximum resolution. The value measured at the moment the
key s activated serves as the reference value.
A plus sign to the right of the magnitude identifies subse-
quently measured values. as valuss from which this reference
value is to be automatically deducted.

~ Areturn to the measurement without offset 1s accomplished by
pressing the ZERO key a sacond time.
The plus sign disappears and the current measurement value
is again displayed with no reference to the offset.
The ZERO function is also deactivated, if a different measure-
ment function is selected.

GOSSEN-METRAWATT GMBH

4.3  LCD Display

Measuring Range —— | Ranges 3U= .
Measuring
Measurement Value U 2 7 0 5 5 Uf _ Quantiy
: T Current Typs
Menu Bar e B 3
auftiey Funclions

The digital display shaws the measurement value with degimal
point and sign. The selected unit of measure and type of curran
ara also displayed. A minus sign appears in front of the digits for
the measurement of direct magnitudes. if the positive paole of the
measuring guantity is applied to the "L" input. ">" appears to ife
left of the measurement value If the measuring range upper limit of
319,993 iz exceeded (in the rarige F : 31959).

The measuring range which has been pre-selectad with the soft-
keys is displayed al the upper left. The thermocouple type. or the
reference temperature, is displayed in the footer for temperature
mesasuraments,

The sampling speed for V, A and () measurements depands Lpon
the selected resolution.

Menu Bar

Depending upan the type of measurement, various menus and
functions are displayed in the footer, which can be activated with
the softkeys located beneath the display segments.

Background lllumination

LCD lllumination can be activated or deactivated with the key to
the right of the softkeys.



5 Voltage Measurement

Fange: 386mLl-

035614

nU..

v
|

AC/DC

Range: J88mlI=

270488

I o B [nc_m_:
1’

Fange: U=

027055 u.

| ] t [ o
. il

AUTO Range Manual Range

~ Prass function key V
-~ Select either DT or AC with the help of the softkey.

The measuring range 1s selected automatically.

={+) +(=)
Chi -
vQ
F* I .
Misc

1@

~ Connect the measurement cables as shown.

- If necessary select another measuring range. in order fo in-
crease resolution,

= Note
In the 1000 V range anintermittent acoustic warnng inci-
cates that a measurement value of 1010V DC ar
G0V AC has bean excesded
!

Attention!

Make sure that the measurament cables are correctly
connected for voltage measurements (not at the mA or A
jacks ).

[f fuse tripping imit values are exceeded due (o operator
arror, both the device and the user are In danger!

5.1  Pulsating Voltages

Voltage measurement for alternating magnitudes is accomplished
at TRMS. For the measuremeni af pulsating voltages V=, first
determing the direct voltage component V= and the alternating
valtage component V-, Pulsating veltage can be calculated with
these two measurement values as follows:

Vo = NNV=2 + V2

10

5.2  Zero Adjustment for Voltage Measurement

An existing offset can be eliminated for voltage measuremeants by
means of zero adjustiment:

- Connect the measuremeant cables ta the multimater and con-
nect the free ends 10 one another,

- Activate the V key for voltage measurements.

- Activate the ZERQ key,
The instrument acknowledges zero acjustrment with an acous-
tic signal. The voltage measurad at the moment the key is acti-
vated sefves as d raference valug
A plus sign to the right of and above the magnitudle mV or V
identifies subseguently measured values as values, frorm which
the offset measursd with the ZERQ kay i1s fo be automatically
deducied.

- Areturn to the measurement without offset i1s accomplished by
pressing the ZERD key a second lime.
The plus sign disappears and the current measurement value
is agam displayed with no refarence to the offset.

5.3  Voltage Measurements in Power Installations
of up to 1000 V with the KS30 Measuring Adapter

Ch1 Uy = max. 1 kY

vaQ
@
Misc

i I

Transient overvoltages of several kilovoits or lightning discharge
can occur in low voltage systems due to switching functions.
Direct connection of the multimeter to a network of this type for
the purpose of voltage measurement can thus be dangerous for
the operator and the instrurment,

Use the KS30 measuring adapter for voltage measurement in
power installations with nominal voltages of up 1o 1000 V. The
K830 is an adapter for the multimeter, which eliminates dangers
caused by overvoltages and operator arrors with the fallowing
protective functions:

* Input circuit protection for multimeter voltage measuring ranges.
The internal resistance of the KS30 limits current when exces-
sive voltage occurs.

» Overload capacity: continuous 1200 Vo
transient (nss: 10 us/fail: 1000 ys) max. 6 kY.

* Reliable quenching of ignited spark paths after the occurrence
of excassive voltage, even if a substantial voltage scurce is
applied.

o Currant limiting for operatar error (e.g. application of measuring

voltage to a current input)

Additional measurament error caused by use of the K&30 mea-

suring adapter is equal to about max. 2% depending upon input

resistance at the multimeter.

Voltages of over 1000 V can be measured with a high-voltage

probe. The required safety precautions must be ohserved!
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6 Current Measurement

Range: 388mA= ‘

L > | 02797 T

[N o BRI o )
L-

AC /DO

Range: 388pA-. Range: I88pA~

000942, 000781

[+ NN + ¥ ‘ | = LI - |

i

ALTD Rangs Manual Ranga

~ First disconnect supply power from the measuring circult or
the load component and discharge all capacitors if any are
present.

=¥ Note

When measuring currents of unknown magnitude,

use the A measuring range first at the 10 A setting.

- Press function key mA/A.
The instrument switches to the 300 pA ... 300 mA range.
The mast favorable measuring range is automatically selected.

~ Repeated activation of function key mA/A activates the
3 A ...10 A measuring range.
Here, the measuring range must be selected manually.

Each repeated activation of function key mA/A switches back and
forth between the mA and the A measuring ranges. After selec-
tion of the measuring function, current type DC is always active.

~ Select the DC or the AC range with the help of the softkey.

AC current measurement ocours at TRMS.
Pulsating currents are calculated in the same fashion as
described in chapter 5.1, page 10,

3A...10A 300 pA ... 300 mA
_LH—W- _l_._—a—t+)f~

FUSED
@ mw@T—nr
FUSED slo

< Securely connect the instrument in series to the load compo-
nent (without transition resistance), as shown. Use jack A or
mA, depending upon which measuring range you have se-
lected,

[Z&  Note

Depending upon the selected measuring range, aither
jack A, or jack mA is connected to the measuring input.
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Current Measuring Tips:

¢ The instrument may only be used in power installations when
the electrical circuit is protected with a 20 A fuse or circuit
breaker. and the nominal voltage of the installation does not
excead 500 V,

* The measuring circuit must be mechanically stable and pre-
tacted against unintentional opening. Conductor cross sections
and connection points must be substantial enough to avaid
excessive overheating.

=5 Note

Inthe 300 mA and 10 A me

acoustic warning indicates

210 mA or 10.1 A has b

suring rangas an intermittent

e Current rangas up to 300 mA are protected with a FF1.6 A,
500 G fuse In combination with power dicdes up to a short-cir-
cuit current of 25 A, The breaking capacity of the fuse is equal
to 20 kA at a nominal voltage of 500 V ~ with resistive load.

o The 3 Aand 10 A current measurng ranges are pre j
a 16 A/ 600 V fuse. The breaking capacity of the fuse is equal
to 100 kKA at a nominal voltage of GO0 V~ with resistive load.

* |fone of the fuses blows, this condition is indicated at the LCD
as s00n as a measurng quantity with a voltage of greater than
1.5V s applied to the corresponding connector jack. “FUSE"
appears in the digital display.

* [faiuse blows, eliminate the cause of the overload before
placing the instrument back inta operation|

* Fuse replacement is described in chapter 18.3, page 38.

cted with

6.1 AC Measurement with (Clip-On) Current Transformers

If current transformers are used at the secondary side inan open
condition, e.g. due to defective or non-connected power cables,
a blown device fuse or incarrect connection, dangerously high
voltages can ocour at the connections. For this reason, check to
see if the measuring instrument's current path and the trans-
former’'s secondary winding, which 1s connected to the instru-
ment, complete a closed current circuit.

The maximum allowable operating voltage is equal to the nominal
voltage of the current transformer. When reading the measure-
ment value, consider the transformation ratlo of the transformer,
as well as additional display error.

AC Measurament with Clip-On Current Transtormer

J_ Secondary Current Primary Current

o
A I_Ill 0 -
FUSED

Current Transformers with Voltage Output

Same transformers have a voltage output (designated mv/A).
Conseguently, the secondary connection must be connected to L
and V.



7 Resistance Measurement

7.1 2-Wire Measurement 7.3 4-Wire Measurements (possible to 3 k€2)
(power cable resistance compensation)

The two potential connections, between which voltage is mea-

Eange: 3486

Q
|—' 2 5 2 O 2 2 sured, play a decisive role in the results of measurement. Every
b ‘ 1] resistance encountered between these two points contributes to
[ METIN ¢ [rence] the overall measured resistance. These include transition resis-

tance, as weall as lead resistance. Thus if a very low resistance is
. — to be measured, £.g. contact resistance at a contactor relay of
Range: 3868 ‘ Range: 3kR only a few milliohms, the potential connections for voltage miea-

surement from the measuring instrument must be made to the

2 5 2.0 2 2 Q ‘ 1 9 4 5 4 gkﬁ levice under test via the shortest possible palh. For this raason,

| the measuring instrument Is eguipped with separate terminals for

L3 | | - 1 _OEE power supply and voltage measurement. This type of 4-pole con-
: B 4 2 1 tacting is referred to as connection in accordance with Thomisen/
Kelvin,

K2 and KC2 Kelvin clips, which are available as accessories,
allow for easy, correct connection.

AUTO Range

~ Press function key € Range: 1889 ‘
()
" | 252022, |
Chi 2-wire Measurement ' 2 5 0 2 2 fl
(S [ MEREE]
VQ_ Measuring Current — N
B iy
Misc A
=9 |
5 S
@
£ I Range: 3880
LE ?
L
e e %
e
[Ewike T9vike [ oioe ] cont | || [} ® [ HENuE]
~ Be absolutely certain that the device under test is voltage-free. I

Extraneous voltages distort measurement resuits!
— Connect the device under test as shown.
-~ Press function key (.

- Activate the menu key.

7.2 Zero Adjustment for Resistance Measurement
-~ Select the 4 WIRE function.

Cable and transition resistance can be eliminated with zero bal-
ancing for the measurement of small resistances:

- Connect the measurament cables to the multimeter and con- 4-Wire Measurement
nect tha free ends to one another.

- Activate the Q key for resistance measurement. Chi Ch2

The smallest resistance measuring range is automatically se- V) .
1 Measuring

lected. -
sHi

-- Activate the ZERO kay. Voltage Tap
The instrument acknowledges zero adiustment with an acous-

tic signal, and 000,000 L s displayed at the LCD at maximum
resolution. The resistance measured at the moment the key (s

activated serves as the reference value. il
A plus sign to the right of the Q magnitude [dentifies subse-

quently measured values as values, from which this reference

value is to be automatically deducted,

Measuring
Gurrent

-
Voltage Drop

- Avreturn to the measurement without the reference value is ac
complished by pressing the ZERO key a second time.
The plus sign disappears and the current measurement value
Is-again displayed with no reference to the reference value. FUSED

sHi’'sLa = Sensor Lead
= Note mA Terminals

Long measurement cables have an effect on measure- sLo

ment results in the ML measuring range.

Remedy: Ground measurement cables and DUT as nec-  ~ Be absolutely certain that the device under test is voltage-free.
gssary. Extraneous voltages distort measurement results!

Avoid ambient influences such as capacitive interference. Connect the davice under test as shawri.

caused by strong currents.
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8 Diode and Continuity Testing
8.1  Diode Testing

Range: 3885 |

| 262022 «

| T [venie] | ALUTO Range
1

Q

T g

|
2 WIRE [ 4 WIRE [ mione | cowT |

1-

070316 v, -,

[2vike [9vine NI cont |

- Press function key £,
- Activate the menu key,
- Select the DIODE function.

Conducting Direction Reverse Direction

Chi chl
Ve vQ
F*+ F*
Misc Misc

NiEr 4
1@ -

[=F  Note
Be absolutely certain that the davice under test |s volt
age-free. Extraneous voltages distort measurement
results!

1@ -

~ Connect the device under test as shawn.

Conducting Direction and Short-Circuit

The measuring instrument displays fon

ard voltage in volts. As

long as the voltage drop does not exceed the maximum display

value of 3.0000 V, you can fest several elements connected in
series, or reference diodes with small reference voltages

Reverse Direction or Interruption
The measuring instrument displays open-circuit voltage.

=& Note
Resistars and semiconductor paths in parallel to the
diode distort measurement results|
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8.2  Continuity Testing with Acoustic Signal
iRange: RN

e 252022,
v ETH |M_:Muz[|
=

AUTO Range

[2WikE 4 HikE [ mionE | coNT |

1-

2698, -,

- Press function key €2,
~ Activate the menu key.

- Select the CONT function,

ch Chi

Va2 Va2
- F
Misc Misc

< approx. 10 L2 —— R>approx. 70°¢,

- Connect the device under test as shown.

Continuity is indicated by an acoustic signal (2xact value via volt-
dage measurement with applied current: 0 ... approx. 200 mvy)



9

-

Capacitance Measurement
| Range: —— v
.
or S
[® 2
Range: J88nF |Range: 31F
|
|
|
219450 02194,r
[ S t ] L [ N |
| Iy | i g
AUTO Range Manual Range
Be absolutely certain that the device under test is voltage-free.
Extransols voltages distort measurement results!
Frass function key F,
chi
Va2
FH-
Misc

_L.—i

-

-

=

Connect the (discharged!) device under test to jacks “L" and
“Fwith measurement cables.

If required, select a different measuring range in order to in-

crease resolution.

Note

Polarized capacitors must be connected to the “L" jack
at the "—" pole.

Resistors and semiconductor paths in parallel to the
capacitor distort measurament results!

An hour-glass Is displayed, which Indicates that the respective
measurement sequence has not yat been completed, The
sequence can reguire up to a maximum of 10 s depending upon
capacitance.

I=F  Note
If the capacitance value is changed during the measure-
ment sequence, the resulting measurement value may be
incarrect. In such a case, wait until an additional mea-
surament value is displayed.

14

9.1

Zero Adjustment for Capacitance Measurement

Far the measurement of small capacitive values, the inherant
capacitance of the measuring instrument and the cables can be
eliminated with zero balancing;

vy

Connect the measurement cables to the measuring instrument
without a DUT.

Activate the F key for capacitance measurement.
The smallest capacitance range is selected automatically.

Activate the ZERO key.

The instrument acknowledges zero adjustment with an acous-
tic signal. The capacitance measured at the moment the key s
activated serves as a reference valie,

A plus sign to the right of and above the magnitude nF identi-
fies subsequently measured values as values, from which this
reference value is to be automatically deducted.

A return to the measurement without the reference value is ac-
complished by pressing the ZERO key a second fime.

The plus sign disappears and the current measuremert value
is.again displayed with no reference to the reference value.
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10  Frequency Measurement

10.1  Frequency
Range: 3\~
Hz
L. g 1 001 2tz
I_!_ | |1“'IEPIIIE]
L.

- Prass function key Hz

-~ Select a suitable measuring range for the v
volts.

oltage amplitude ir

The measuring range is retained upon switching to the |
measuremsant range

Cht
Va2

Misc

1@ -

- Connefl the measurement cables as shown. Connector jack
" 1" should be grounded.

10.2  Cycle Duration

Range: 3~ |

S 1001 it
1._'_

| Free | PErion T evEnTs | cLock |

1

[ Ranges 3U-.

02001 s

ST g
77

1-

Cycle duration for the signal can be displayed here in seconds.
+ Prass function key Hz.

~ Activate the MENU function.

~ Select the PERIOD function.

+ Belect the same measuring range as described for frequency
measurement.
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requency

10.3  Stopwatch

Range: 3~

Hz
C | 1 001 2z
[ )
1f
[CFreEe [ PERIGD [ EVENTS | cLock |
1
CLOCK: Lo [cLocks -
000147 00:02:25
STOP | RESET g MENUE ;m:u- | RESET | START | MENUE |

i 17

Durations of up to one hour can be measured with this function.

-+ Press function key Hz.
-+ Activate the MENU function,

- Select the CLOCK function.

- Start the clock with the START keay, stop the clock with the
key.

-~ The digplayed time can be delsted with the RESET function.

STOP



10.4  Event Counting

Range: I~
r 1007 2x#e
C = 1 IMI"E |
4 ¢

| [Free [ Pemion | events| cloce | i

1-

| Fange: U= |

‘DUUUDU

P [ ¢t Isrﬁ»'rlmuuzi’_

L

Eange‘: U= : Range: SU=

000012 000042

[vor Tocer MEEG o] | I e | Fwr e ]

i = j B

Up to approximately 500,000 events can be counted with this

function. The tripping threshold s equal to+£1/30 of the measur-
ing range value. and the signal should be applied for at least
5 ms. Each time the value falls below this thresheld, the measur-

ing Instrument is again ready for the registration of an avent.
- Press function key Hz

= Activate the MENU function,

~ Belect the EVENTS function

- Select the desired voltage measurement range.

~ Apply the signal as you weuld for a voltage measurement.

- Start the function with tha START key, and stop the function with

the STOP key,

- Displayed events can be deleted by activating the RESET func

tion.

If mare than 524, 287 (corresponds to: 7FFFF Hex ) éventg have

besn counted. overflow is indicated.
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11 Temperature Measurement

Temperature measurements can be performed with thermocou-
ples (TC) or with resistance temperature detectors (RTD).

5~  Note

The type of temperature sensor (TC or RTD), as well as
the element type, must be entered in SETUP prior to
measurement, The type remains in storage until a differ-
ent sensor type is selected,

11.1  Temperature Measurement with Thermocouples (TC)
-~ Enter the type of thermocouple you have selectad for mea
surement in SETUPR, see chapter 3.4.3.

Tuper J - FE-CuNi
C/FIK

Thermocouple

- Press function key “C/F/K.

Ch1

VQ
-
Misc

- Connect the sensor {o the two jacks.

11.1.1 Temperature Measurement
with Internal Reference Junction

Tupes T - FE-Cubli
CIFIK e o

- A}

N Trer wotTrer int]

J - FE-CuMi

002565 -

B - oozus oo I—|

i

Tupes:

-+ Aclivate Tgee il
The internal reference temperature at the terminals in the mult-
meter is displayed in the footer. All subsequent measurements
are made n reference to this temperature. A compensating
lead must be used if sensor leads are to be lengthened!

=~  Note

The internal reference temperature (internal reference
junction temperature) is measured with a temperature
sensar in proximity to the Ch input jack. Due to internal
heating, this temperature i1s somewhal above room tem-
perature. The extent of this deviation has no influence on
measurement accuracy.

- RFeturn to the menu with TC.
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11.1.2 Temperature Measurement
with External Reference Junction

Tupe: T - FE-CuNi
CIFIK S 2

-

Tuper J - FE-Cubi
TREF ext: @@258 °C I—l

[ % Twered] ¥ T ennm ||

e o

Temperature measurement with external reference junction may

lead to substantially more accurate results, especially if measure-
ment is made in reference 1o ice water (0 "C) or a terminal block
with precise temperature control (.g. 50 'C). In such cases the

compensating leads can be replaced with copper leads!

- Activate Tgee exl.
The last entered extarnal referance temperature from the ther-
mocouple 1s displayed in the header. All subsequent measure-
ments are macde in reference to this temperature.,

~ Tger 84t must be activated once again in order to initiate mea-
surement.

- Return to the menu with TC

11.1.3 Defining the External Reference Temperature

Tupes T - FE-CuHi |

“C/F/K
LY
[ i a—
s

Mumeric Entry Entry with Cursor
Tupe: J - FE-UuNi Tuper T - FE-Cuhbi
TREFext: 88258 °C TREF ext:
L E- Imeerext| e« | &nm | [ % Tweret] & [ e
2 4 . 6 - B

The external reference femperature value can be can be changed
numerically, or with the help of the CURSOR UP and CURSOR DOWN
keys.

Inout Range: =680 ... +100 °C



-+ Numeric Entry:
Enter the numbers with the numeric keypad including the de-
sired decimal point. An entry field appears automatically after
the first numeric key has been activated. The sign can be en-
tered either before or after entry of tha value with the £ key,
Posltive or negative cardinal power is enterad either with the
E+ or the E- key. Confirm complete entry of the numeric value
by pressing ENTER.
or
~ Entry with Cursor
Go ta the field with the numbU ta be changed with the help of
aither the LEFT or RIGHT curser key. Change the value of the
mber with the soi OR UP or CURSOR DOWN.
Confirm the changed numeric values by pressing ENTER

B S

= entry menu by activating Ty

I ey le activated, the changed value is not stored to

Memory.

11.2  Temperature Measurement
with Resistance Temperature Detectors

-~ Enter the type of resistance temperature detector in use (RTD

function). the sensar type. the o value and either 2 or 4-wirg In

2:5er

SETUP (chapter 3.4.3, page 7)

[=& Note
For 2-wire measurement, the factory default value for
lead resistance, or a value prescribed by the user, is
taken into consideration. The factory default value is
equal to 0.1 L. which corresponds to temperature sen-
sors which are avallable as accessories.

-~ Change lead resistance if this deviates from 0.1 £ Confirm
with B gap.
~ See chapter 11.1.3 for numenc entry or entry with the cursor

- Exit the entty menu by activating B gap or EXIT.
I EXIT is activated the changed value is not stored to memory.

) Tupe: PT188 (3850
‘C/F/IK
Resistance
' 0024.4 € Thermometer
1-
Entry with Cursor Numeric Entry
Tupe: FT 168 (385 | | Tupe: PT 188 (325
RLEAD ¢ ﬁ:m RLEAD : HEAL R
' 1.3
lJ B [henn | o [ Emi7 | II E- | fLean | E+ | EAIT |.
1-
- 2 4 . 6 =

Lead resistance is compensated for with 4d-wire measurement.
Noentry is necessary.

2-Wire Measurement

Chi

v
F# Current
Misc A

g

g

v e
i
4-Wire Measurement

Ch1 Ch2
'[9} .
MiF*sc.—— pres Measurement

Voltage Tap

1 -

Measuring
Current

E
Voltage Drop

FUSED
mA

sHi/sL

sLo

= Senge
terminals
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12 Memory Mode (available as of firmware version AL)

Measurement values can be stored in the multimeter in the mem-

ory mode. If adequately charged rechargeable batteries (optional)
are avallable, en-site storage to memory 15 possible without the
use of mains power

The measurement values must be uploaded to a PC in order to
allow for data analysis and processing. METRAwIn 10/50 soft-
ware providss for convenient analysis at the PC,

Maximum recording time Is dependent upon the selected operat-
ing mode (multimeter, voltmeter, callbrator or scanner), and the
selected sampling time. The fastest storage rate Is attained when
the IDLE function Is active.

Max. number of storable measurement values: approx. 24.000

Memory Ocoupancy — MEMORY : —ex
ST[]I’B[_]E’ Block | Blacks el I
ID Labe! — Labels s
Samplir ¢} Time —+ Sample-Time: min. &8.5s

Menu Bar ——+[stkt_JewaNse] clean | Ewr ||
1 i 1 I |

Soffkey Functions

Preparation for the Storage of Measurement Values

~ First, manually select the desired measuring function and the
measuring range i1 necessary.

~ Connect the device under test.
- Select one or more desired operating modss:
multimeter, volimeter, calibrator and/or scanner,

Storing Data to Memory

MEMORY: ——ax
Blocks CEERE

Label:
Sample-Time: min. 8,55

| sTaRT |cHANGE | CLERR | EniT |

DATA

LT

1-

1
R Y
Elacks 12.12.98 : |_l
Label:
Sample-Time: min. =855

LaeeL  chance [NEETE

1-

- Press the DATA function key.
The measuring parameters are displayed and the memory mode

menu appears. Current memary occupancy is displayved as a per-

centage.

The block number is advanced automatically for each storage
gvent starting with 00 and up to 9299, The block number for the
subsequent storage event 1s always displayed.

~ Enter a unigue identification sequence for the next logical
record 1o be stored to memory:
First activate the CHANGE key, and then the LABEL key,
A sequence of up to B characters (including full stops and
hyphens) is possible. The value must be directly entered as a
number.
Spaces can be enterad with the right hand scroll key. Any
remaining locations to the right of the entered sequence are
automalically entered as spaces.
If the instrument 1s remote controlled via PC, ASCI characters
can also be used for the 1D label, although special characters
and vowel mutations (&, 0. U) may not be entered.

+ Acknowledge the "LABEL" entry with the ENTER key, If the EXIT
key is activated, the selected "LABEL" entry is not activated.
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'MEMORY: e L‘
| Blocks 5 )
Eakal

Default Sattings for RS T
Minimum Sampling Time I

mir.= 058 (with 53 digt resolution)
min. = 0053 (with 44 digit resolution) T
mirt, = 00058 (with 3% digit resolution)

-~ If youwant to change the displayed sampling time (sampling
time = storage interval). first activate the CHANGE key, and the
SPL.TIME key. Sampling time can be adjusted 1o any one of tha
following values: 1, 2, 3, .., 60 s or min, If you want to use the
smallest possible sampling time. activate min. in the softkay ar-
ray.

Fa)

| Bange: T=

096806 wu.

[sror T e THMEM: —= |

MEMORY : ——#x
Blocks BEE1

Label:
Sample-Time: min, #=@8.5s

L| STRRT [ CHANGE | CLEAR | ixT||
g g IS

- Aflar the START key has been activated, all subsequent mea-
surements are stored to memary, The two poirits which repre-
sent the colon after MEM 1n the softkey array blink in time. This
indicates thal the memory mode Is active,

-~ The fastest storage rate is attained by activating the IDLE key which
freezes the display.

Exiting the Memory Mode

-~ Bt the memory mode by activating the STOP key or by switch-
Ing the multimeter off.

[Z=~  Note

iHthe rmuftimeteris-switehed-offwith-the LOEAL dunng

memaory mode operation, the memory mode s first exited

after which the multimeter is switched off.

If the multimeter is disconnected from mains power dur-

Ing memory maode operation, or if mains power fails, all

praviously stored measurement values, including those

stored during the mast recent storage sequence; remain

i memary for approxmately 1 hour, even if no backup

power is avalable from rechargeable batteries.

MEMORY: ——17x
Block: ana2

Label: 12.12.98 |
Sample-Time: BS sec.

| sTART [cHAMGE] CLERR | EWIT |

1-

Range: I~ ‘

096806 wu.

[ s10F | e [MEM: —0 |
|

Deleting Stored Data

The colon after MEM in the softkey array disappears as soon as
no capacity for further measurement values remains in the mem-
ory. The “mem full" message is also transmitted at the same time
if the instrument is being operated in the remote mode. Upload
and save any data required for the future to a PC before clearing
the memaory.

- After activating the CLEAR key, you will be asked to acknow!-
edge. |f you acknowledge with yes, all stored data are deleted
from memony. The block number is reset to 0001.



13 Voltmeter in METRAtop 52 (channel 2)

Switch to 2 channel operation

h1 293625 U=
Lhi=2

T

e ] o
©
o
=)
o
o
<
il

Change channels

(4
=

select new range

e.0. change function inchamnel 1

mA/A

I ¥ 196942nA-

ChZ 186655

[ Chi t H

Change hetween

AC and DC in Ch1

Exit 2 channel operation {assuming CH2 1s active)

. Range: IAE -
Ch1+2

3 + [0 oc

With the additional measuring channel you can perform direct
voltage measurements at channel 2 (Ch2) in additional to the cur-
reqt or voltage measurements available at channel 1 ({Cht). "Low"
patential for both channels s grounded at the common connector
jack " L",

This makes the comparison of two direct voltages possible. e.g
for mput and output signals or target and actual values.

- Connect the measurament cables for channel 2 to the Ch2
and jacks, Connector jack “L" should be grounded

~ Press function key Ch1+2

Both 1 urement channels are displayad 2 above the othe

At first, the measunng o function ctive for cha
The respectively ac rn"—c shanne! Chx is identifiac! Ly means
e (isplav,

« It necaessary, select ancther measunng range n order 1o
change resolution.

-~ You can activate chanpel 1 for measunng range selection or
AC-DC selection by previously selecting Ch in the menu bar

Channel 2

bar,

g

ctivatad in turn by pressing Ch in the menu
The Instrument s returned to single channal digplay when the
Ch1+2 key = activated, or by pressing EXIT, tut only if ehannel 2
has been selected

[=%"  Note

Thc, automatic range selectlon function |s disabled during
2 channel operation, 1e. desired measunng ranges must
l'.-;: selecled manually,

GOSSEN-METHAWATT GMBH



14 METRAtop 53 Calibrator Functions

As opposed 1o the METRAtop 52, the METRAtop 53 s
expanded with an additional 12 or 24 V auxiliary voltage supply.
as well as the following calibrator functions:

* Precision voltage sensor

e Precision current sensor and current sink
[2-wirs transmitter simulator)

s Temperature simulator

* Resistance sensor (max. 2 k)

The METRAtop 53 with voitmeter, multimeter and calibration
irstrument replaces three complete precision instruments with
one compact device. It provides for the trouble-free. automatic

calibration of measuring transducers for process engineering and

physical maanitudes. Read-out of precision signals 12 accam-
plished sither manually: orwvia PCwith the control program. A
rotary knob allows for continbous adjusiment of target values.

14.1  Switching the Calibrator On

Aslong as the multimeter is switched on. the callbrator oparating

mode can be entered by activating the CALIB key.
CAL IBRATOR

Choose Function:

CALIB

[ e [ o W ‘

14.2  Calibrator Functions

~ Select a calibrator function by pressing the carresponding
measurement function key V. A, € or 'C.

The target value can be entered or changed in three different
Ways:

CALIBRATOR
00T = A LA E AmA=
r

¥ T & [wevea] «- ]

Numeric Entry of Entry of the Target Value

the Target Value via Softkey
CALIBRATOR CALIBRATOR
IouT : B 4.8 8 A= _ 6 {15
| .
Le T e Tewm [ -] [ ¥ T & Tevew] -]
1
4 0 - -

or Entry of the Target Value with the Rotary Knob

larger smaller

GOSSEM-METRANATT GMBH

~ Numeric Entry of the Target Value

Enter the numeric value with the desired decimal point directly
at the numeric keypad. An entry window is opened automati-
cally atter the first numenc key has been activated, The “-"
sign can be entered first, or later with the + softkey. The + key
at the numenc keypad has no function in the “numeric entry”
mode. Positive or negative powers of ten can be entarad with
the help of the E+ ar E- keys. After the complete numeric value
has been entered, acknawledge with ENTER. Values for the re-
sistance sensor must be enterad in Q, not in k(2. Entries for the
current sensor may only be made in'mA.

Entry of the Target Value via Softkey

Set the cursor at the number te be changed with the LEFT and
RIGHT cursor keys. The entire numeric field is hghlighted and
the current entry pesition is displayed narmally,

Change the value of the selected number with the CURSOR P
or CURSOR GOWN softkey.

The =" sign can be entered first, or later with the + softkey.
The +key at the numeric keypad switches the sigridl magni
lude fo the output jack. After the complete numernc value has
been entersd, acknowledge with ENTER,

Entry of the Target Value with the Rotary Knob

Automatic numenc changes are possibile with the rotary knob
between the LEFT and RIGHT cursor keys. Press the rotary knob
first, so that it pops up.

Set the cursor at the number to be changed with the LEFT and
RIGHT cursor keys next to the ratary kinab. The entire numeric
field is ighlighted and the current entry position is displayed
normally.

For atitomatic iIncreasing or decreasing of the selected decimal
place. as well as the decimal place to its left, briefly turn the
knob beyond its spring return position to the left or to the right.
The selected number is automatically increased or decreased
in steps. If zero is passed, the next numeric characler to the
left 1s also ncreased or decreased, Entry with the ratary knob
can be used as a step function or a ramp function for linearil Ly
testing,

For rapid changes, the rotary knob must be turned left or right
and held beyond its spring return position.

Brief turning of the rotary knot in the dpposite direction, al-
though not to its end position, freezes the calibration value.

I=5  Note

It avalue s entered which is beyond the allowable range,
the maximum allowable value is automatically selected,

~ Cannect the OUTPUT Hiand Lo outpul jacks from the refer-

ence source 1o the measurament inputs of the device (o be
calibrated,

A=

Attention!

No interference valtages may be applied ta the auxiliary
voltage or sensor outputs at the calibrator (12/24 V sHj
and sLo, as well as OUTRUT Hi and Lo).

~ Seechapter 14.9 for applications examples.
- When the QUTPUT key is activated, the selected signal is

switched to the output jack. and the LED lights up green,

[  Note

If & powar source has been selected, although no load
component has been connected, the error is recognized
by the callbrator and the LED lights up red.



14.3  Switching Between Sensor Functions

I order to switch from one sensor functen to another, the CALIB
key must be activated. The "choose Function:” display appears
and one of the functions, V. A, L or "G, must be selectad

CALIBRATOR

Choose Function:

CALIB

'CALIBRATOR

Choose Sense-Tups

r

[ix [ rrto g | eam | ok |

1

If the termperature sensor 15 selected. one of the sensor type:

resistance thernmome

refore the tal et temperatire

er or thermocouple. must be sele

S enlarac

14.4  Monitor Function: Two-Fold Display

CH1z 2986 Inls

pMm - CALIB
+

* IoUTs WhBR A= off

The following can be displayed simultaneausly in the calibrator
operating mode:

-

Chi: Measurement signal in V. &, F C or A
Xout: Target value from calibration source
Activate the calibrator operating mode: CALIB key.
Select the calibration source: VA Lor Ckey

“Set fhe source to the Target value.

Connect the OUTRPUT Hi and Lo output jacks Lo the corre-
sponding Input jacks at the device Undler test.

Connect the outputs from the dewvice under test to the A or mA
input jacks for Cht

Switch the calibration source to tha output jacks by activating
the OUTPUT key.

Switeh to two-fold display:

Activate the DMM and CALIB keys simultaneously.

14.5  Monitor Function: Three-Fold Display

b

-

P ——
1 2 U-.
Cit42 ICh 298625

Bl + [l
. 186656 U
CHls BRLEeEnl=
OMM. - CALIB CHZ: 128821 U-
. :
" T 12aea Uz an
18 ved simuliarsousiy by switching o the
St
[ mieitt sigral in Vv oor iy
nsorsignal for V' thermocousia or &
Ch2 el VW
ar sensar signal for V or thermoani 1=
Xeu = Callbration sourcs targel value
Swlich to the multimeter oparating mode: DMM kay,
Depending upon input signal select ane of the tallowing 1o

channel 1: Vor Akay

ating mode: Ch1+2 key
Selact suitable measuning ranges for bath channals
Activate the calibrator operating mode: CALIB key,

Selant (he callbration source: V, Aor € key (thermocouple)
Set the source to the taraet valug,

Connect the OUTPUT Hi dnd Lo output jacks to the corre
sponding input jacks at the devica under test and, if requiredt,
10 the inputs for Chi or Ch2.

Cohnect the outputs from the device under test to the nput
jacks for Ch1 or Ch2

Switch the source to the output jacks by activating the OUTPUT
key

Switch tatl ol digplay

Activate (e DMM and CALIB keys simultaneousiy.

Note

Please note that inharent deviation for channel 218 twice
that of channe! 1, and that arily direct voltage measuire
ments of up to 300 V are possible

HSSERN - METEAWATT GMEH



14.6  Temperature Sensor

The temperature sensor can simulate thermacouples (TC) or
resistance temperature detectors (RTD).

~ Activate the calibration operating mode: CALIB key.

~ Select the temperature sensor function: =C kay,

(= Note

The type of temperature detector (TC or RTD), as well as
the type of detector element must ke entered prior to
simulation. This entry remains in memory, until a different
detector type i1s enterad.

14.6.1 Temperature Simulation with Thermacouples (TC)

~ Enter the thermocouple type for which simulation is to take
place. Repeatedly activats the TC softkey, until the desirad
thermocouple appears in the display.

=& Note
If all of the temperature detectors in a gven list have been
called up one after the other, the list starts again with the
first value, which is acknowledged with a brief acoustic
signal.

CALIBRATOR

Choose Sense-Tupe
J - FE-Cuhi

[tcx Trmoa ] emir | ok |
8 g LS
a) o)

-+ Acknowledge with 0K,

The selection for internal or external reference temperature is dis-
played in the menu bar.

Temperature Simulation with Internal Reference Junction

CALIBRATOR CALIBRATOR
Choose Sense-Tupe TOUT = AaAl "C

f - FE-CuMi J - FE-CuNi )
TC TREF ink: DDEs e :rJ
TREF ink [TREF #xk| ERIT ok L8 [ & TJiewaw] +-

1-

- Activate T?‘E.’- int.
The internal reference temperature at the connector terminals

In the multimeter is displayed In the footer. All subsequent sim-

ulations are made in reference to this temperaiure.
[¥  Note
The internal reference temperature (Internal reference
junction temperature) Is measured with a temperature
detector In close proximity to the OUTPUT jacks. This
temperature is somewhat above room temperature due
to internal warming. The extent of this deviation has no
effect on sensor accuracy.

GOSSEN-METRAWATT GMEH

CALIBRATOR
TouT: BaBa °C .HI
J = FE-CuMi[ ™
TREF inE:Lu ) b OUTPUT
[ e- T &« T emv | = | . OUTPUT |
.L,
5 0 -

- Enter the starting te

meric keypad, or witt

re value either directly with the nu

e help of the CURSOR UR/DOWN keys.

-~ Connect the OUTPUT Hi and Lo output jacks to the corre-
sponding Input jacks at the device under test,

-~ Switch the source to the output jacks by activating the OUTPUT
key,

~ CALB returns the device to the manu,

Temperature Simulation with External Reference Junction

Ten iperature measurermeant with external reference ]ur']ClIDI".S may
result in substantially more accurate measurements, Especially if
these are represanted by ice water (0 ~C), or a terminal block with
a precisely controlled temperature (g.9. 50 °C). In such cases the
compensating leads can be replaced with copper leads!

CALIBRATOR CALIBRATOR
Choose Sense-Type TOUT 3 aBAR °C
TREF &xh: oo2s °¢ <
TREF int|TRep ext| EHIT oK L& [ & Jrawaw] - '|J
(23 j e
a) &)

- A(:I"Ja[@ TF;EF el

= Acknowledge with 0K,
[=F Note

Before an external reference temperature is entered, the
internal reference temperature is displayed in the foater
as Tgep ext.

Setting the External Reference Temperature

CALIBRATOR
TOuUT : HERE °C

J = FE-CuyMi
TREF ®ib:
8 T % T ear |

L

oK |
1r

a) ! o)
Enter the external reference temperature value either directly with
the numeric keypad, or with the help of the CURSOR UP/DOWN keys,

Entry range: -50 ... +100 °C
5%  Note

I a value has been entered which is not within the allow-
able entry range, the minimum or maximurm allowable
valug is automatically selected, which is acknowledged
with a brief acoustic signal.

- Acknowledge with OK.

All subsequent simulations are made In refererice to the external
reference temperature.



CALIBRATOR

TOuT : i

T - FE-Cubi {

TREF mxk gones =¢

[ T ¢ [rewew] «- ] QGUTPUT OUTPUT
v l'l'ga__,

~ Enter the starting temparaturs value either diractly with the nu
menc keypad, or with the help of the CURSOR UP/DOWN keys

~ Connect the OUTPUT Hi and Lo cutput jacks 1o the corre-
sponding input jacks at the device under fest.

~ Switch the source to the ouiput Jacks by activating the OUTPUT
key

-~ CALIB returns the device to the menu,

14.6.2 Temperature Simulation with Resistance
Temperature Detectors

-~ Enter the resisiance temperature detector type for which simu-
lation is to take place, Repaatedly activate the RTD softkey, until
the desirad resistance ;empera[ur{—: detector Hpypears in the
clisplay.

'CALIBRATOR
Choose Senze-Tupe
RTD:
[Cea o[ en | ok ]|
L wr
aJ )

-~ Acknowledge with DK,

CALIBRATOR CALIBRATOR
TOuT : TOUT BELS °C
PT188 (385 oder  prigy ':335
[ 8 | ¢ [iawaq] <~ | | oe- [ e+ | EMIT [ e- |
1-
4 5 -
-!

< Enter the starting temperature value either directly with the nu-
meric keypad. or with the help of the CURSOR UPTIOWN keys

@ .

@ ouTPUT
'I'Lg__+

= Connect the OUTFUT Hi and Lo output jacks to the corre-
sponding input jacks at the device under test.

OuTPUT

- Switch the source 1o the outpul jacks by activating the OUTPUT
key.

-~ [CALB returns the device to the manu,

14.7  Activating the Auxiliary Voltage Supply
'CALIBRATOR |

CALIB i Choose Function: |
| 180 24l OFF l
1’
CALIBRATOR ' CALIBRATOR
10UT = R R T IouT = A b8 AME-

% | & [evew] «- |

L

The METRAtopR 53 includes a stabil
for Z-wire transmitters and electrical measuring transduc
eliminates the need for an additional direct voltage power supply,

acl auxiliary voliz

24V 0%

VE10%

max: 40 mh

Nominal Voltage 12

Load Current max. 20 mi

The menu for adjustments to, and interruption of auxiliary voltage
is entarad by switching the calibrator on (CALIB key), or with the
12V724V softkey If the calibrator i1s already active.

The raguired valtage must be selected with the 12V or the 24V
softkey. Immediately after selection has been made: auxiliary volt-
age is switched to the 12/24 V sHi and sLo jacks. Current outplt
voltage is indicated by the multicolored LED:

12V LED lights up green

24\ LED lights up arange.

It OFF Is activated, auxiliary voltage is switched off and the LED
goes= out. The auxliary veltage supply menu Is exited by selecting
a calibrator function, or with EXIT.

=" Note

If no auxiliary voltage has been selected, or if auxiliary
voltage is deactivated, terminals SHi and SLo are used
for the sense cables at the calibrator output (4 pole)

14.8  Exiting the Calibrator Operating Mode

The device returns to multimeter functions when the DMM key Is
activated. If the OUTPUT key is not pressed again, the output signal
remains switched to the output jacks. The calibrator function, or
the sensor signal itself, remains active until the multimeter 1s
switched off

GOSSEN-METRAWATT GMBH



14.9 Applications Examples

14.9.1 Calibrating a Temperature Transmitter

Input \‘

Dutput

T

Connection Diagrarn

The input of the temperature transmitter 1s connected to the cali-
brator with correct poling.

14.9.2 Calibrating a Pressure Transmitter

Set-Up

The pressure calibrator reference adapter consists of an alumi-
num block, to which the pressure adjusting element, I/p, and the
reference pressure transducer, p/U, are mounted. 4 mm hose
connectors are included at the front of the aluminum block far

pressure supply and connection to the device to be calibrated (p/

| or p/U transducer).

Functional Principle

The pressure adjusting element, I/p. is driven together with the
callbrator by means of current signals which are increased in
steps. In this way, the two pressure transducers are sequentially
subjected to proportional pressures. The calibrated reference
pressure transducer ("Pressure Reference”) measures the refer-
ence pressure in the manifold of the aluminum block with known
accuracy, which is also simultaneously applied to the input of the
transducer to be calibrated "p/I" (calibration object). The trans-
ducer output is finally fed to the multimeter "mA” or *V" input, and
is measured as an “actual signal.

Control of output pressure with signals of 4 or 4.1 mA to 20 mA is
carried out in a stepped fashion with a PC and METRAwIn"90/50
software. The current or voltage signals measured at the refer-
ence pressure transducer and the device to be calibrated, which
are proportional to pressure, are transmitted to the PC as target
and actual values respectively, and are evaluated by the software.
Faossible linearity deviations at the reference prassure transducer,
as well as at the lower and upper range limit values of the device
under test can be taken into consideration and corrected by
entering linearization tables in the calibration software.

Process

The calibration process makes use of comparative calibration:
Reference pressure is set with an adjusting element of intermeadi-
ate accuracy, and accurate measurement of the preset pressure
takes place at the same time. The principle of calibration with ref-
arence standard and adjusting element can be used with all mea-
suring transducers (with analog signal output) for physical magni-
tudes such as rate of flow or volume, if the appropriate adjusting
glement and calibrated transducer are used. It can also be used
for the calibration of power measurement transducers and other
transducer types.

ﬂ@@ 0
® L]
® ®
=] g_ 20 mA
: - Throughput and
r] 4am |_ flow transducers:
Y == Bl
| u, \J PRESSURE ‘ X/
p P B - Actual q "
L T - Target
0 ... 250 mbar 1bar | - Controls v
Prassurg Adiusting !
Raferance Eiement |

Prassura Callbrator
Referance Adapler

Functional Schematic

14.9.3 Calibration of a Measuring Chain which Functions as a Current Sink (Transmitter Simulation)

Process Recorder Inedictor

Pawer
Shpply [ a
(e.g. 24V}

o[®] E

® 6241 mA @

@ l; 2-Wire
Temperanire

o || Sensor

In the Contrel Roont

Schematic Diagram

To Calibrate a Measuring Chain from the Control Room:

1. Disconnect the measuring cables from the sensor and
connect them to the calibrator, making certain that poling is
correct.

2. Enter the "mA” function at the calibrator and then the calibra-
tion value preceded by the minus sign (- , e.g. —16,241,

Activate the calibrator output with the “output” key, The
selected current flows when the LED lights up green,

)

4. Calibrate the calibration object based upon the prescribed
(correct) current value.

GOSSEN-METRAWATT GMEH

Measurement Cable

Operation Location

in order to calibrate an indicator or a recorder which has been dis-
connectad from its power supply, simply use the calibrator as a
current sensor by leaving the sign unchanged (positive).



14.10 Calibrator Signal Data

Voltage Sensor

Calibration ~ Sensor Range Resoluion  Vp- Inherent Deviation
Function
a00.00my 10y
v 3.0000 v o uy +0.02% of rdg +5d)
30.000 Y 1 my
B> 20 kG2
Current Sensor and Current Sink
Calibration Sensor/Sink ) L
Eunction Range Resolution Inherent Deviation
0. 430000 mA 100 nA . )
mA +(0.02% of rdg + 54
0 . +30000m& 1 pA

Max. load, 750 £2 at 530 mA

The METRAtop 53 calibration instrument functions as a “current
sensor” ora "current sink” depending upon connection canfigura
tion and sign (+ or —

0=  Note
Observe the maximum voltage which may be applied to
the calibrator output from an external source!

Ugx( 0 ... 30V,

External Voltage Saurce Far cannection to METRAtap ™53

correct poling reversed poling

Uy . Hi Lo
Uiy Lo Hi
Current Sensor Mode
with + selport with — satpoint
Current Sink Mode

+ —hith — Setpot

Current Sensor Mode: The output valtage at the calibrator adjusts
itself automatically such that the pre-selected current value is
maintained. Operation takes place within the 1% and 3" quad-
rants (+U, + or =U, =),

Current Sink Mode: This operating mode simulates the output of a
Z2-wire transmitter. It is enabled as long as the test circuit can pro-
wide more current than the calibration instrument is currently set
for. The selected output current, I, flows from.a vaitage source,
U, through the series connected load (max, 750 Q) and into the
current sink. The calibration instrument adjusts itself to the volt-
age value of the device under test and can thus anly take up the
selacted current value. Operation takes place within the 2™ and
4" quadrants (+UJ, = or =U, +I). The limit values for maximum load
and maximum external voltage still apply,

Applications: active device under test, simulation of a load
connected to a power supply, simulation of the output circuit of &
2-wire transmitter.

26

AT - Sett 13

Resistance Simulator

Calibration Range Resolution Inherent Deviation
Function
Q 0.0 20000 018 0 05%efrdg + 54)

Measurement Current 0,05, 0.1 .. 3.0 ... 5 mA

Itk short-gircuit currsnt: 5 maA

[ Note

The LED blinks green-crange if detector current falls
below approx. 125 uA.

Temperature Simulator

Sensor Type  Sensor Range  Sensor Range Reso- Inherent
in € in F Jution Deviation *
Resistance Thermometers per IEC 751
= B0 an . 207 1567
FIa0 1E£I_| S d.Ji'.l lea. o+ 1562 +0.05%1da 24
FI100D VB0 .. .+2800 <292 | +482 K E
Ni100 BD . +180 76 . +366 '
- % i o ({005 Sordg.+ 1)
NiT000 -60 ,..+180 76 ...=356 E
b= . .
— Sensor Current 006,01 ... 30 . . 5mA
©
§ Thermocouples per DIN or [EC 584-1
g J (Fe/Culi) 200041200 -328...+27192
o LiFe/Culi -200...+900  -328...+1652
= T (CwOuNi 950, +400 -418.. .+ 752
S U (Cucul -200...4600 -328..+1112
1
K NICHN -250;..+1350 -418...+2462 o -
o A (0. 05%rdg, + 35UV
F MiCrH/Culi -250,,.+1000 -418,,.+1832
S PHIORNPY) -50...+1730  -58,.,+3182
R {Pt13R0/PL -50L..+1750 -58..+3182
B (Pt3ORN/PIBRN +50,.. 4+ 1800 +122,,.+3272 2K

NACLTut0) -240.,.+ 1300 -400...+2372
- - Additonal error-forinternal reterence junetion

“without mtermal reterence junciion

Temperature Effect

30 ppm/K from measurement value. additional offset of
1 digit per K.

Auxiliary Voltage

The METRAtop" 53 Is equipped with a stabilized auxiliary voltage
source for the supply of power to 2-wire transmitiers and electri-
cal measuring transducers. The use of an additional direct current
power supply is thus unnecessary,

24V +20%
<20 mA

12V £10%
< 40 mA

Mominal Voltage
Load Current
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15  Data Interface

The multimeter is equipped with an RS 232C serial interface. The
interface can be Lsed for the following functions:

* Transmission of measurement values to a PC for convenient
evaluation with METRAwIN “10/50 program software,

* Remote control and parameter setting for all functions and
measuring ranges,

* Software update

» Balancing of all multimeter functions.
(ADJUST function: for authorized service personnel only)

Connection with a PC via RS232
~ Connect the multimeter to the mains without switching it on.

~ Connect the interface labelled RS232 to the serlal port at your
PC (e.g. COM2) with a suilable interface cable (23241).

~ Switch the multimeter on.

INTERF Active Interface:
T RS232: 9688,M,5,1
=
CHANGE | SHUE [ ADJUST [ EmIT ]
e

~ Press the INTERF function key.
The active interface is displaysd,

~ If IEEE appears at the display, select the RS232 interface with
the CHANGE key.

~ The displayed interface can be permanently selected by
activating the SAVE key.

-~ The appropriate baud rate can be selected and saved in the
SETUP menu (see chapter 3.4.6, page 8).

Software Update (SCANNER and IEEE options)

A software update is required If a scanner and an IEEE interface
are subsequently installed. The new functions are activated during
e update process.

-+ Connect the multimeter to a PC a described above,

- Insert the update floppy disc into the PCs A: drive (or B:), and
display its contents. Double click the INSTALL.BAT file from the
explorer or file managet, or enter Start-Execute AINSTALL.
This program creates a temporary directory on your hard disc,
which is automatically deleted after completion of the software
update.

~ Follow the instructions displayed by the program.

GOSSEN-METRAWATT GMBH

METRAwin “10/50 Software (optional)

METRAwIn"10/50 allaws for the simultaneous acquisition, stor-

age, display and documentation of measurerment data from two
channels for the METRAtop ™52, or for 8 additional channels with
the SCANNER expansion module.

Measurement values are displayed:

* in digital and analog form similar to multimeter display
(up to 4 multimeters)

* asacurve (XY and Yt), like a 4 channel recorder

= intabular form (data logger: up to ten channels)

* asaYtline profile, like a 4 channel line recorder.

Measurement data can be stored in ASCI format. or to temporary

memory for further processing In spreadsheet programs like

Microsoft EXCEL. Additional functions include:

¢ Triggering

* | ineanzation tables

* Mathematical linking

in order to use METRAwIn ™ 10/50, the following prerequisites
must be fulfilled:

Hardware! You need

* PC IBM AT or compatible type as of 80486 CPU
and at least 4 MB main memory

* VGA monitor

* hard disc with at least 4 MB free memory

* 35" floppy disc drive (1.44 MB)

* MICROSOFT compatible mouse

e |f print-outs are required
a printer which is supported by WINDOWS.

Saftware: You need

* PC/MS DOS, version 6.0 or higher
* MS WINDOWS 3.1 or higher

or

* M8 WINDOWS 95, 98 or NT



16

16.1  General

These Interface commands are valid for the RS232 interface, and.,
with anly a few exceptions, can also be used for the IEEE inter-
face. As soon as a command is transmitted to the multimeter via
the interface, it is switched to remote operation.

If a command is recognized as valid, the multimeter transmits a
YES to the PC after the command has been executed, A NO is
transmitted to the PC if the command cannot be recognized, or if
its syntax 1s incorrect (with RS232 only).

Only the text components which appear in the following para-
araphs I capital letiers are evaluated for internal analysis of the
commands. The text components which appear in lower case lst-
ters can be omitted.

Example: S¥STem:LOCal can be abbreviated as SYST:LOC or
systloc.

Parameters shown in brackets [Opt1, ... Optx] are optional and
can be partially or entirely omitted. Options must nevertheless be
enterad in the prescribed saguence.

Command Register

RESolution Nr
Some commands allow for the entry of the desired measuring
resolution. The following definitions apply:

RES 6 »300000, RESS »30000,RES4 +3000, RES3 -
300 digits. Refer to the operating instructions in order to deter-
mine which resclutions are possibile in which measuring ranges.

RANGE

Refer to the operating instructions regarding adjustable measur-
ing ranges for measured guantities. BANGE is entered as follows:

Measuring Ranges RANGE in Command Format Respunse from
for the Multimeter Multimeter

nano 3068 1 300E-9 30/ 300n

TIIGH 3F—6 / 30E-6/ 300E=8. 37/ 30/ 300my

milll 3E=3 / 30E-3 / 300E-3 330/ 300m

7 3,10999/31 9999/319.999 373073000 373073000
kil AE+3/ 30E+3 / 300E+3 37307300k

Maga AE+6 / 30E+6 7 300E+6 3730 / 300M

Entries for Range and Value Place Markers

Entries for Range and Value can be made in expanential or in decl-
mal format, If the entered value exceeds the measuring range, the
multimeter generates a beeping acoustic signal and selects the
Righest possible measuring range.
Leading zeros to the left of the decimal point are evaluated in the
exponential format and determine output resolution. The number
of places fo the left of the decimal point determines the measur-
ing range. If the decimal format is used, the value is limited to
6 characters and additional characters are deleted,
Display format
and cutput resolution
Example:
SOURICURRVAL -1,2345E-3
SOURCURRNVAL -0.0012345

v —1,2345 mA

» —1.2300 mA
limited to 6 characters,
acdit. characters are daletad
SOURNOL: VAL -00.3
—00.3E+0

—300E-8

» =300.00 mV
» -00.300 V

» =300.00 mV
-3E+6 »-30.000V,

device generates beeping
acoustic signal: meas.range
has been exceeded.

16.2  Multimeter Channel 1 Commands

Voltage: Range, Resolution and Filter Settings

Auto

SENSe:VOLTage: 12 [ RANGe e

- oy
. RESolution Nr, FilTer [« ]

Defauit: RANGE = Auto, RES = B, Filter on

Range See ranges In chapter Characteristic Values
Exarmpla:  SENS:VOLTAC

Example:  SENSNVOLTAC RANG AUTOFILT off
Example SENSVOLTIDC RANG 30,RES 4.FILT off

Current: Range, Resolution and Filter Settings

o |

AL Aute o
SENSe: CURRent: n(i [ RANGe Autc_Amp . RESolution Nr, FILTer off ]
o Range )

Defaut RANGE = Aute, RES = 6, Filter aon

Auto Autorange with ref, to mA sockets and ranges
Auto_Amp  Autorange with ref. to ampere sockets and ranges
Example:  SENS:CLRHAC

Example:  SENS:CURRAC,RANG AUTO

Example:  SENS:CURRAC RANG AUTO_AMERES 4, FILT
ON

Example:  SENS:CURR:DC.RANG 3 RES 4

Resistance (2-wire): Range and Resolution Settings

SENSe:RESIstance [ RANGe AV AESolution Nr ]

Range
Diafaut: RANGE = Auto, FES =86
Example;  SENSRES!
Example:  SENS:RESLRANG 300
Example:  SENSRESIRANG 3E+6RES &

Resistance (4-wire): Range and Resolution Settings
SENS2 FRESIstance [ RANGe Range . RESolution Nr ]

Diedanhl RANGE =Autp, BRES =6
Example:  SENSIFRESIRANG 300
Example:  SENS:FRESIRANG 3000

Capacitance: Range Setting

SENSe:CAPacitance [, RANGe fU10 ]

Range Defaull:  RANGE = Auto

Example;  SENS:CAPRANG 30E-9
Example:  SENS:CAPRANG 30E-6
Example:  SENS:CARRANG 30E-3

Frequency Measurement: Voltage Range Setting

Default:
Range = 3V-, Freauency =

SENSe: FREQency [, RANGe Range ]
always Autorange

Hange 3. 750V~
Example:  SENS:FREQ.RANG 3
Example:  SENSFREQ RANG 750

Period: Voltage Range Setting

Default:  Range =3 V-,

SENSe:PERiod [, RANGe Range ] Eromuiercy —fltorangs

are range only up to a petiod of 3.2 se.
Example:  SENS:PER,RANG 30
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Temperature: Thermocouple, Type and
Reference Temperature Settings

SENSe: TEMPerature: TC [ TYPEi E’;ﬁ- Temp]
INT: reference temperature, Tref intermal
EXT. manually selected rafersnce temperature
Temp: reference temperature in “C/K as per SETUP
Default: Tyoe = J, Tref = INT
Example:  SENSTEMP:TC, TYPE J,INT
Example:  SENS.TEMP:TC.TYPE K. EXT 22.8

Temperature: Resistance Thermometer (2-wire),
Type and Reference Temperature Settings

PT100
SENSe:TEMPerature: RTD [, TYPE 51190392 pag |
MNi100
Default: PT100, Rlead = 0.1 Q reference resistanoe
Example:  SENSTEMP:RTD TYPE PT100
Example:  SENS:TEMP:RTD TYFE PT1000
Example SENS TEMPRTE TYPE BFT100-322 R 01

Temperature: Resistance Thermometer (4-wire)
and Type Settings

) I PT100

SENSe: TEMPerature; FRTD [ TYPE PT100-305 ]

PT100, Rlead = 0.1 £ reference resistance
SENSTEMPFRTD.TYPE PT100-392.R 0.1

Defavilt:
Example:

Diode Measurement: Resolution Setting

Default: Res = 5, 6 pos-

SENSe: DIODe [.RESolution Nr ] sible. 2V DO fixed

txample:  SENS.DIODRES 5

Continuity Testing: Setting

SENSe: CONTInuity Example: SENS:CONT

Set Zero Point: Relative Measurement

g on Example: SENS:ZERO
SENSe:ZERO 00 =

Sets zero paint o last measurement value,

16.3  Multimeter Channel 2 Commands (voltmeter)

Channel 2 can only be activated if channel 1 has been set to cur-
rent or voltage measurement.

Voltage Ch2: Range Setting

SENSe!CH2: ON [, RANGe Range | Somple;

SENS:CHZ:ON.RANG 30
Range 300 m\V, 3,30, 300V
Deactivate Channel 2

SENSe:CH2: OFF Example: SENS:CHZ:0OFF

Set Zero Point: Relative Measurement

Exarmple:
SENS:CH2:ZERC ON

Sets zero point to last measurement value.

- ; ERA on
SENSe: CH2:ZERO off

——rswe— —w——om o wnee
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16.4  Calibrator Commands

Voltage: Set Value

Example:
SOURNOLTVAL 12

See ranges in chapter Characteristic Values
fram -30.000 to +30.000 V

SOURce:VOLTage: VALue Value

Value

Current: Set Value

Eample:

SOURce:CURBent : VALUe Value SOUR-CLURRVAL 12E-2

Value See ranges in chapter Characteristic Values

—30.000 to +38.000 mA

Resistance: Set Value

Example;

SOURze:RES!stance: VALue Value SOUR-RESIVAL 1000

Value See ranges in METRAtop operating instructions

frorm 0.0300 k2 to 2.0000 kO

Temperature: Thermocouple, Type, Reference Temperature
and Output Temperature Settings

INT

J
SOURce: TEMPerature: TC: TYPE .. 2 VALLE Value
K EXT Temp

TYRBE B ELKLNRSTU
INT reference temperature, Tref internal

EXT manually seiected reference temperature
Temp reference temperature in “C/K as per SETUP
Value temperature value in "C/K as per SETUP
Example: SOURTEMP.TC:TYPE LINTVAL 10
Example:  SOURTEMPTC.TYPE K:EXT 22.8:VAL 10

Temperature: Resistance Thermometer, 2-Wire, Type
and Output Temperature Settings

PT100
SOURce: TEMPerature; RTD; TYPE ... NALUE Value
NITO00
TYPE PT100, FT1000, NI100, NI 00O
Value temperature value in “C/K as per SETUP
Example:  SOURTEMP:RTD:TYPE PT100NVAL 10

Calibrator Output: Activate / Deactivate

SOURee:oUT 0

o SOUR:OUT ON

Example:

Calibrator Auxiliary Power Supply: Activate 12V or 24V

UH 12V

SOURce: UH 24y

Example; SCUR:IIH 12V

Only 1 auxilary power supply can be activated,
Calibrator Auxiliary Power Supply: Deactivate 12V or 24V

SOURce:UH OFF Example: SOUR:UH OFF

Deactivates the selected auxiiary power supply.
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16.5 Scanner Commands

Scanner commands are only accepted if no callbrator values
appear at the display. Observe also display commands

(chapter B).

Ch8 has a special function for temperature measurement with
thermocouples: it displays the reference temperature. All com-
mands with the syntax “SCAN:CHx: ..." initialize the scanner and
start measuremeant as of the first activaied scanner channel.

Voltage: Range Setting

CH1
SCANmer: ... VOLTage: RANGe Range [\ RESolution Nr]

Ha

Range e 17, page 35

my o 110V

5. 5 oty if all active channgls (on) are set for
valtage measurerment

SCANCHTVOLTRANG 200.RES 5

RES

Example:

Resistance (2-wire): Range Setting

CH1
SCANNer HESIstance: RANGe Range
CHB
Range see chapter 17, page 35
fraarm 300 €2 to 30 ML
Example:  SCAMN:CH1:RESERANG 300

Resistance (4-wire): Range Setting

CH1
SCANner: ...  FRESistance: RANGe Range
CH4
Range: see chapter 17, page 35
300 Lor 3 ke
Example:  SCAN:CHZ:FRESERANG 300

Temperature: Thermocouple, Type and
Reference Temperature Settings
All channels must be set to the same type and reference source

when thermocouples are used. Ch8 is always used for the mea-
surement and display of the reference temperature in this case.

CHA J INT
SCANrer: .. TEMPerature:TC: TYPE o [.EXT

CH7 - MAN Temp
INT reference termperature, Tref internal (default)
EXT external reference temperature to Chi
AN assign reference temperature manually with
Temp referance temperature in “C/K as par SETUR
Example:  SCAN:Ch1:TEMPTCTYFE JINT
Example:  SCAN:Ch1:TEMP.TC, TYPE KEXT

{with ext. FT100 sensor to CHS)

Example:  SCAN:CH1TTEMPTC, TYPE K MAN 22.8

30

Temperature: Resistance Thermometer, 2-Wire and Type Settings

GH PTIOY
SCANnsr: .. :TEMPerature: RTD:TYPE h1100-392

G PT1000

i L} Nl 1 O{}(}
Default Rlead = 0.1 Q penrmanerntly set
Exarmple: SCAN:CH1.TEMP.RTDITYFEFPT100
Example:  SCAN.CH2 TEMP:RTDITYPE PT1000
Example:  SCAN.CHETEMP:RTDITYPE FT100-392

Temperature: Resistance Thermometer, 2-Wire and Type Settings

CH1
SCANNer

—Ha
LH4E

vt BT - PT100
TEMPerature FRTDITYPE nyq4p.9a0

The d-wire commands are only vald for ehannels 1 thraugh 4,
pacause channels 5 through 8 are required for sensor cables.
Bample:  SCAN:CH1TEMPFRTDITYRE FT100-392

Activate / Deactivate Scanner Channel

CH1
SOANNEr
CcH8

(5

e SCANCHT.ON
aff

Example

Set Scanning Time

Example: SCAN:TIME

SCANner: TIME mm:ss 00:50

Save Scanner Settings to Memory

SCANner:SAVE Example: SCAN:SAVE

Delete Scanner Settings

CHh Example:
SCANNer: CHa ' clear SCAN:.CH1:CLEAR
ALL Example:

SCAN:ALL:CLEAR

Start / Stop Scanner Measuremenis

Start

SCANner: Stop Example: SCAN:START

STOP holds the scanner at Its current position.
START continues measurement as of the stop position.
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16.6  Memory Commands

Each storage block consists of a header, which is followed by
measurement values made up of 4 bytes sach.

The <MEM FULL> message is transmitted to the PG when
memary capacity becomes full, or if the memory mode is acti-
vated when memory is already full,

Activating the Memory Mode

Prerequisites: — A measuring function must be active,

—Memory may not be 100% full.

MEMory: START Example; MEM:START

Activating the Memory Mode
Here: in the “IDLE MODE" (with frozen display)

Example:

MEMory: START IDLE M )

See [DLE onfoff command.

Exiting the Memory Mode

MEMary: STOP Example: MEM:STOP

Displaying Memory Status
MEMary: STATE Example: MEM:STATE

Memory status contains the following information:
Memary occupancy as a percentage, block number, storage
event ID label with 8 characters, sampiing time.

Example for MEM:STATE
The following telegram is transmitted by the mutimeter:
0%
0001
Label x
02 sec.
MEM:ON - IDLE:QFF

Read Out Memory Content
WMEMory: READ Example: MEM:READ

See chapter 16.7 regarding mermory content,

Label a Storage Event
MEMory: LABEL txt Example: MEM:LABEL

A sequence of up to 8 numbers and/or letters can be used to
label a storage event. Any places left blank are automatically
entered as a space.

Entering the Sampling Rate

MEMory: TIME I;}'n Example; MEM: TIME 01
During operation at the highest sampling rate (smallest possible
sampling rate: MIN-Mode) 00H is written 4 times per second,
Sampling fime can be adjusted within the following range:
01..680s
Defaut, min. = 0.5 s (with 5% digit resalution)
min, =0.05 s (with 43 digit resolution)
min. = 0.005 s (wilth 33 digit resolution)

Clearing Memory

MEMory: CLEAR Example: MEM.CLEAR

This command deletes all data stored ta memony.
Upload and save any data required for the future to a PC before
clearing the memory,

Activate/Deactivate Refresh Display Function, “Idle Mode”
MEMory: IDLE on/off Example: MEM:IDLE ON

The fastest storage rate is attained by freezing the display with the
command IDLE = on, which disables refresh display function.
IDLE = on: measurement value display is frozen.

IDLE = off: measurement value display is continuausly refreshed.

Diefault: IDLE = off

16.7 Memory Content Telegram

The memory content telegram consists of a header and measure-
ment value bytes, which are transmitted one after the other

Header Content

00:FF55/AAILTIL2IL3IL4IL5IL6IL7L8INTIN2IN3INA!
TTIMM.\JJIHH: MM:SSIR1iR2C1C2!S1!52/S3!54:S5.56157.58

00FF55/AA: Start bytes
L1..L8: label (via keyboard: 0,1,2.34.567.89,..-, )
(via PC interface:  20H ..., 7FH)
N1 ... N4: Consecutive number (0001 ... 9999)
DD VM. YY: Date (02.10.98)
HH:IMM: SS Time (11:12:13)
R1'R2: Sampling rate (00...60) (00 === min. sampling time)
C1: CH1 functions (bit.0 iIndicates if activated (1=on))
0O0H upc
104 UAC
20H IDC
30H IAC
40H R-2w
50H R-4w
GOH G
7OH f
80H Temp.
S0H Diode
A0H Cantinuity
BOH Fernod
COoH Count
c2: COH2 function (oit.0 indicates if activated (1=0n))
DOH UDC-CH2
§1...58: SCANA.,.SCANS functions
(bit.0 indicates if activated (1=on))
0oH upc
10H TEMP-TC

20H TEMP-BTD-2pol

30H TEMP-BTD-4pol

40H R-2w

50H R-4w

EOHfor TEMP-TC referance temperature
(only possible with S8)

FOHfor 4-wire connection

The header is always followed by 4 measurement value bytes,
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Content of Measurement Value Bytes Example

Vbt st Va0 s A s e | e A e D 4 ol 4 Q14 71 00 FF 55 AA 4C 61 62 65 6C 20 4343 3030 30 83
'40k:0\':ﬂ1 .aZm4.l’l‘I3:n’l2.m1. |k4:k3lk21k1 .VZ:13|17|1 6: 92 33 2E 31 20 2E 30 38 31 31 34 32 31 34 34 36
15!14113112111110:09:08! 107:06:05!0403:02:01:00; phadpoodliasp oot died o il b d
08 30 92 EA 49 44 E2 00 07 50 071 3C A B0 00 40
14 70 00 CB 1A BO 00 FA

ok: "1 » measurernent value |s invalid(---.---)
ov: 1" » measurement value overflow(> 2.20000) Break down
allaz: Resolution:
'00' 5% place 00 FF 55 A4 4 start bytes
'01' 432 place 4C 61 62 65 6C 20 43 43 Labsl: "Labal SC"
10 3'4 place 30303033 Mo "0003"
11 2% place 32332E31302E3838 Data: “23.10.98"
3131 3A3231 3A34 36 Time: *11:21:46"
maim3im2im1:  Measuring Range: 3135 Sampling rate: 15 sec
oot 3p (3n for capacitance) il CH1 =UACon
0010 30p (300 for capacitance) m CH2 =UDCon
'0011' 300y (3000 for capacitance) &i SCANT = R-dw on
‘100" 3m (3w for capacitance) o1 SCANZ = UDC 6n
't 30m [30y for capacitance) a1 SCAN3 = TEMP-RTD 4-pole an
‘0110 300m  (300p for capacitance) i1 SCAN4 = TEMP-TC on
g1 3 (3 for capacitanae) FO SCANS = 4-wirg. SCANT application
000" 30 (30m for capacitance) 0o SCANG = UDC off
1001° 300 (300m for capacitance) FD SCGANT = 4-wire, SCANS application
"1010" 3k E1 SCANE = TEMP-TC reference temperature on
011" 230k O7T2001EC 5%/3 /CHT /47000492 --—=  0.00492V {AC)
100" 200K 0B 3092 EA 5% /30 JOH2 /+ /037610--—= 037610V (DC)
11017 3M 4944 E2 00 53 /OL-3000 81/ + /320000 ---> 320,000 (4w)
T 30M 07 B0013C 5% /3 /82 f+/000316---> 0,008316V (DC)
11117 300M GABOD040 4% /def.3k /83  / +/ 000064 -—-> —-- “C (RTD-4w)
1A7000CB 43/ 3k /84 /+/000203---> 00203 °C (10
kalk3lk2lk1: Charnel! 1ABOQOFRA 434/ 3k /88 /+/000250 ---= 0025.0 °C (Tref)
‘0010 CHA1
0011 GH2
‘0100" SCANT
‘0101 SCANZ
‘0110 SCAN3
‘0111 SCAN4
1000 SCANS
1001 SCANS
e SCANT
1011 SCANB
vz Meastrement Value Sian (+ or -).

1 measurement vallie sign is minus.

181...100: Measurernent Value Quartity: _
Measurement value in hexadecimal form where 18=MSE
and 00=L3B
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16.8 General Commands

Configuring the Multimeter for Hand-Held Operation

SYSTem: LOCal

Example: SYST.LOC

Stops data fransmission to the PC and resets

the display made from IDLE back to standard,

see command IDLE.

This command is only valid for the RS232 interface.

Use the GTL command (go to local) for the IEEE interface.

Rapid Measurement without Display

DISPlay: IBLE

Example: DISP:ADLE

Recommendsd for rapid data transmission

thigh speed measurement with Iow resolution)

This operating mode can anly be exited with

the SYSTLOC command (or GTL for the IEEE interface),

see command L.OCal.

Active measurement value tranamission to the PC is intarrupted,

Change Display Mode

DM on/off
DISPlRy: CAL  on/off
SCAN on

Example: DISE:DMM ON

Source commands switch the display to the dual mode
if DMM and CAL values are read out simultanenusiy.

Query System Time
SYSTem: TIME? Example: SYSTTIME?
Set System Time

. . . Example: SYST.TIME
SYSTem: TIME hhumm:ss 08:05:00
Query System Date
SYSTermn: DATE? Example: SYST.DATE?
Set System Date

: Y . Example: SYST.DATE
SYSTem: DATE DODIMM:YY 10.07.98

Query Battery Voltage
Only possible if rechargeable battery option has been installed,

SYSTem: BAT

Example: SYSTBAT

Query Basic Configuration

IDN7

Example: IDNT

Response from multimeter (17 line shows general layout followed
o

[ON=

|EON=

by examuple):

status, serial no., device type, features, date time; DISPLAY
version, dats time, DMM version, date time, SCAN version,
date fime-balance-DISPLAY, date time-balance-DMM, date

time-balance-SCAN, number of manual balancing aperations,

system Info

3,HK 781417 0007 .M2520.A1 BO C1 D1,

11,09.1888 12:35:00,AH.07.09.98 14:15:00,AB.02.10.09
08:45:20,AC,

10.11.1998 10:11:00,12.11.1998 12:20:00,14.11.1998
14:40:00,

000000000000000, 1001100

System infe shows installed options in a predetermined
sequence, e.g.!

1111100 means ChZ, no rechargeable battery, no calibrator,
scanner, [EEE, 0, O installed.
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16.9 Measurement Value Commands

Start Measurement Value Transmission to the PC

Usually only avallable with RS232 interface because this com-
mand does not comply
with the IEEE standard due to cyclical transmission.

ALL

DM

CH1 result:
READ: START[, SHZ ] Example READ.START.CHI i atiail

= Exarnple READ:START, DMM M

SCAN1 all scanner

Exarnple;READ ST#\RT@CAN fl'h?ir‘lrlels
SCANE Example READ:START SCAN1 r_ml‘\_.a SOANT

16.9.1 Stop Measurement Value Transmission to the PC
Usually only with RS232

READ: STQP Example: READ:STOR
Request Measurement Value Snapshot

CH1
READ: SCAN{ Example: READ:CH1

SCANE

Configuration: Query Calibrator, Measuring Channels,
Battery Level and Setup

CH1
CH2 -
. SOURGE
CONFIG?: SCAN
BAT
SETUP

Example
CONFIG?:SOURCE

Provides following responses (17 line shows general layout followed by
example):

SOURCE = Function
or RTD type)

Range

» [Qutput oricfl, Aux. Voltage Vale an/off, TG

Source = Resist. 2w +0.3000E+3;0utput on:UH =12V off

CH1 = Function : Range ; [Zero Point on/off. TC or RTD type. B-lead. Temp.
LN, Tref int/ext Value]

Gkt = Vot AC:300m;zerp off

CH1 = Tamp:3k;Zero off; Type PT100 (385)Rlead +000.1E+0:Unit °C

CH2 = Function ; Range ; Zero

CH2 = Volt DC:300m:Zero off

The SCAN command ls not answerad with SCAN = ..., but
rather 9 values are displayed simultanecusly:

SCANTIME D0:10:SCANTIME-Min. 075,58 % digits

SCAN-CH1 on ;Resist. 2w :300

SCAN-CH2 off ;Resist, 4w ;300

SCAN-CH3 on ;Temp-RTD 4w /PT100(385)-4

SCAN-CH4 an ;Temp-TC /K - NIC-Nimanual Tref: +0.0234E+3

SCAN-CH5 not init

SCAN-CHE 4-wire used &

SCAN-CH7 4-wire used -

SCAN-CHS for Temp-Ref used

Battery = 5.23V.Charge OFF if rechargeable battery option

has been installed

Setup= 5 % Digits;Filter ON
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16.10 General IEEE488 Commands

The mullimeter recagnizes these standard IEEE488 commangs and *OPC?  Operation complete query
responds as dafined within the standard, ‘BST Reset
‘SREn Service raguest enabile
‘CLS Clear status command "SRE?  Senvice renuest enable query
'ESEn  Event siatus enable “STR? Read status byte query
"ESE?  Event status enable query “TRG  Trigger command (no outcome, acknawletdgement anly)
“ESR? Event status register query TS Self-test query
oN? Identification query WA Wait-to-continue commarnc
*OPC Operation complste
SHT Master Summary Status
Byent- Frable- RESED Request !
Fecnister Tegister -- -
Seatus- Service- ! ;
*ESR? *ESE? Peryister) Fecuest— QS
e Y Hw———t —F Fegrister .
Power (] ———=——emmmm e B =y L0 =] | ! *STE? = ———mm e
— : |l sl *SRE? | Service |
0o 10+ o L S | Raguest |
el geSmes) B bl i0- | ! ! Ametion |
Conmatx] Brvor ——— =S ME — LQ B s e U U I St ————
e e I B - R :
Executian Error i =1 BE 4> L0 =) | —_ | | | | +———> SF-LED
e T e =4 L i =R e S I !
S VI i S et ' s B e e +
e I L e MY =] 10 =) || Service |
Duexy Ervor | E 4] 100 4= ] e 4——— | |2l+————> PRecuest |
e e I R R | 10+ | | ¥Se | ceneratien|
et i+ R i1 T B = | Hemmmmrm——t
Op=ration Coplete I e Vv o= y 10
e e I e R
e e e I Cs s e LS S L TS O 7 S
| = "ESE n | == s N
|oes) OB e > 100> |
FOEC?  *0RC | Am———t s
o) (serial *SRE 1
i Poll)
Messags Avallable —t
Outpnir Buffer Aul) ———————————————e
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17 METRAtop“51 ... 53 Characteristic Values — Measuring Functions

|

Meas. Measuring
- Function Range
300my?
3y
v a0 v?
00 v
DC1O00YV/ACTS0V
300 uh
3 ma
20 mh
A 3 mA
300 mA
3 A
10 A
300
3 k€2
a0 ke
300 kQ
3 MO
30 mMe
> 3 V-
a0 nF
300 nF
3 s
F 30 uf
300wk
3 mk
30 mF
30000 kHz
Hz 30,000 kHz
100.00 kHz
300.00 kHz
H 30000 s
—2000
Pt +1000°C
100 1000
+A50.05C
-200.0
Pt 4l000°C
1000 <1000 .
+B50.0°C
K
c —200.0
NG asopic
it
Fi-- -200.0 -
* 41200.0°
Cuns e
. +100°C
Ni100
+100
: 280
1| AVDS .. +40°C
201 ..

1x measunng range, 16 ., 50 Hz

[URE

twice that of channel 1 (channel 2: DT range to 300 V)

4164305

5) with “Zern" key actvated (lead compensation)

i Smallest measurable frequency for sinusoidal meas. signal symmetne to zero point

71 Range BVl = O08Vapme--- BVaiimg
OV == Ug= 3'Vatims 30 Verims
300V =: Ue= 30 Varims - - - 300 Variing
7E0V = W= 300 Vatiria- - - 750 Vawpes
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100 kHz sine. See p. 36 for influences:
4 Measunng range for channels 1 and 2, wheretiy inherent deviation for channel 215

Resolution at Measuring o m—
Riange-Upper Limit Input Impedance
300000 30000 3000 = TAMS ~
T 10y 100 v =20 MW 1 M /f < 50 pF
0wV 100 pv 1 my 11 MQ 1ML/ < 5O pF
00w 1wy 10y 10 MG 1 MQ /< 50 pF
1m0 my 100 my 10 MR 1 ME 1/ < 50 pF
10md momy 1V 10 ME2 1 ML/ < 50 pF
Voltage Drop, approx.
— TRMS ~
nd o 10 pA 100 na 160 my 160 mv
10 nA 100 nA 1 uh 160 mv 160 mvy
100 04 1 A ) wh 200 my 200 my
Touh 0 wh 700 uk 350 my 3500 my
10 wh 100 pA 1 mA 150 my 180 my
100 pA Tmd 10 ms 400 my 4000 'my
Open-Circuit Voltage Short-Cire. Curr,
tmer 10med DAV max. 300UA
18mLy 100 med 0.6V max. 55 A
om0 08V max 6 LA
LI S [ R o DeY max. 0.6 fA
0o Q 0eY max. 60 nA
- T kel oev max. G0 nA
10 p¥ T my max. 3.00Y —
Discharge Resistor Uy max
1 pF 10 M v
10 pF i 9] 3V
100 pF 100 ke 3V
1 1F 10 KQ 3V
10 1F 1 k€2 3V
00 nF 1 ke av
1 uf 1 kil 3V
'ITiiH a
0.1 Hz 1 Hz
1 Hz 1 Hz
10 He 10 Hz
10 He 0 Hz
100 s
01K
01K
01K
01K
DK
01K
[URE S

Inherent Deviation at Maximum Resolution
H(...% rdg.+... d) at reference conditions

0025+ 36°
0.01 « 10
001+ 10
0,01+ 107
U= 10
D05+ 20
0.054 10

002 +.20
002 +
002 +20

15 g +0.02% R+ 54
11% rdg. +0.2% R 4614
0.2+10

20

10+ 50
T0+10
1.0+10
10 +70
10410
10
80+10

5.0+

0o0r <3

a.g% "™

8) Plus sensor deviation

TRMS ~ ?

005+ &0
04

2450

50

8] Without integrated reference unction;
inherent deviation, +10 digits for T < 0 °C or +5 digits lor T> 0 °C

10)Bampling rate dependent upon resalution:
0.5 /50 ms /5 ms (without fitter); fiiter ON: 3 Hz @ -3 dB
T14-wire: resolution 300,000, measunng range 300 £/ 3 ke,

Inherant deviation +(0.02% + 50 digits)

Value

Overload  Dura-

tion

Overload Capacity
1

DC10oOV
AC 750V continu-
aff nus
Sinus

___2!

contin-
aus

0.36 A

124%Y  Bmin

10 min

Sinus

500V
0o
AC
aff

Sinus

10mn

Meas.

Fune-
tion

01000V
ACT50V

300V
300V
30V

DE1000V
ACTE0V

cominu-
ous

s00v
pe
AC
pff

Sinus

10 min

Key: rdg. = measurement value, B = measuring range, d = digit(s)

)



Measuring Voltage for Resistance Measurement

v

Display

LED Matrix (128 x B4 pixs
LED background llumination, Displays unit
type and various special functions

Number of Digits 34 ... 5% place

Overflow Display ‘=" g displaved

Polarity Display

3

Sampling Rate 3

for Q and "C: 1/s
0 t

for F: dependent upon measurement value

Display Examples

Ranges JABMLU -,

03564
| |

Voltage Measuring Range

Chl 2908625 V-
d + [ oc

186656 V-
3 chl

2 Channel Measurement with METRAtop

Tupe: T - FE-CuMi
TREF ext: @ @&Z25.8 °C
4B

| E- |Ther =] E+ | ENIT I‘

Converent Parameter Entry

=" sign s displayed |

Veltage U, at resis-
sasured

with adjustable contrast and

21 measure, current

f'pus pole at 1"

Influence Variables and Effects

Influence
Variable

Temperature

Influence
Variable

Frequency
Vag

Frequency
lac

Influgnce
Variable

Measuring
Quantity
Magnitude
Waveform ¥

1] With 2
2) Errar
3| Except for

Limitation: frequency x voltage max, 3¢

Measuring Quantity /

Influence Range Measuring Range !

V=
Vo~
300 A/ 2
30 mhs =
L 00mAI3ANTI0A =
;_');. : W00 uh /3 mh/
and 30 mi =
495 & 300 A /3 & 710 A ~
40 WO MO
40 M
W nF 300 “:'
Hz
Infiuence Range
: F
max. resolution requency
15 Hz .. 30 H
Hz . 485 Hr
300000 my
Hz 1 kHz

> 30 Hz 45 Hz

300000V =45 Hz 1 kHz

3000009 o Kz .. 20 KHz
. 100 kHz

> 100kHz ... 300 kHz

15 He . 45 Hz

sonoooy? >45 He 1 kH
Ta0.00 WY > 1 kHz 5 kHz
=0 kHe 100 kHz

=16 H 30 Hz

300.000 !_,_,.ﬁ\\ =30 Hr A5 Hz
W s o

30 Hz 45 Hz
45 Hz 1 kHz
>1 kHz ... B KHz

Measuring Quantity /
Influence Range Measuring Range
1.3
Vo B

Influence Effect
ppm/K
30

Inherent Deviation at
Reference Valug *

... % rdg, +...d)
2 +100
1+ 100
0.5+50
2+ 100
1:5+50
05 +50
0.2+50
0.5+50

2 +350

10 -+ 50

1.5+30

02 +30

1.5+ 50
075 +50
0.5+ 50
075+ 50
3+ 50
15+50
1+ 50
075+ 50
1+ 50

b+ 50

infiuence Effect ¥
+ 1% v M

+3 %M

The allowabie crast tactor CF far the alternating magnitude

to be measured |5 depend

ACF

w

Voltage and

0 100000 200000

D00V x Hz

300000

nt upon the displayed value

Current Measurement

» Digit

GOSSEN-METRAWATT GMEH



Influence from

Mains Voltage +5 digits

Influence of Channel 1
on Channel 2 typically 20 digits per mA DC

for current measurement at channel 1

T 3y R—
Influence Variable Influence Range Meas. Range !/ Influence Effect
75%
VoA Q
Relative ” E 3 e it
Humidity 3 days F FIL A inhigrent deviation
Instrument off
Influence Variable Influence Range M;&;sn:l]neng ;ﬁm!g- |
Interference magnituce mak - 25
1000 Y ~ Y= S0
Common-Mode 300 my .
Interference Interference magnitude max YN~ > 60
Voltage * 1000 V ~ I 60
50 Hz, 60 Hz sine S o
1000V ~ =60
Interference magnitude Y ~
3 esp. meas. range nominal value, R
Series-Mode max. 1000V ~ , 50 Hz, 60 Hz ¥ >80
Interference slie
Voltage *
Interference magnitude Vo - D

max. 1000V =

4 '.-'vl1h HCTI.\;"-E-{E.‘{f ﬁ:er Or.’1l;f - o

Response Time

{after manual range selection)

| Meas. Quantity/  Resp.
Measuring Range

. M_eagl_l;'er‘ﬁé_rﬁﬂ-udnti_t; jurh'p‘lfl.uicfinr{ .
Time g gom 10..100% co.5% o 50%

- 25 .
Ve A 45 . |
- CHZ 300 my Hs . i
ICHEBV.SDU.SDDV 45 .
R 2-wire 23 .
R 4-wira 65 .
Continuity <10ms .
L 28 .
30 nF, 300 nF, 45 .
300 puF
3 uF Gs .
30 uf 105 .
3mfF 8s e
30 mF 155 .
3 kHz 1558 .
30 kHz, 300 kHz 38 .
oG 2-wire 28 *TC * RTD
“C d-wirg 6s * (7D

Digitalization Rate

Display resolution for current and voltage can be adjusted in accor-
dance with the following table depending upon the sampling rate:

 Display/Digits  300.000 130000 3.000
| Samplin_g_ﬂa!a / Hz___ 2 20 _-200

GOSSEN-METRAWATT GMBH

Reference Conditions
Referance Temp.
Relative Humidity

Meas. Quantity
Freguency

Meas. Quantity
Waveform

Operating and
Mains Voltage

Warm-Up Time

Power Supply
Mains

Storage Batteries
Service Life
Storage Batt, Test

Fusing

Fuse
Ranges
up to 300 mA

upto 10 A

Electrical Safety
Protection Class

Overvoltage
Catagory
Operating Voltage

Contamination Level

Test Voltage

283°C+2K
45 ... 55 %

45 .., 65 Hz
Sine

230V £1%, 50 Hz
30 min,

230V £10%
Paower cansumption 18 VA,
118V E10% (optional)

4 NICd storage batteries (mini-cells)
max. 8 hr. {4 hr. with LCD illumination)

4+ symbol for low bat
(battery voltage less than 4.8 V)

=k

FEUR) 1.8 A/ 1000 V AC/DC;

6,3 mm x 32 mm; breaking capacity
10 kA at 1000 V AC/DC with resistive
ioad; protects all current ranges up to
300 mA in combination with power
diodes; accessible from outside

FF (UR) 16 A / 1000 V AC/DC;

10 mm x 38 mm; breaking capacity
30 kA at 1000 V AC/DC with resistive
load; protects 3 A and 10 A ranges

| per IEC 61010-1/DIN EN 810101/
VDE 0411-1

H il
1000V 600 V
2 2
5.55 kV~ per IEC 61010/VDE 0411-1

Electromagnetic Compatibility EMC

Interference Emission

Interference Immunity

EN 50081-1:1992 /
EN 55022:1987 Class B

EN 50082-1:1992

/|EC 801-2:1981

8 kV atmos. discharge
FEC801-3:1984 3 VW/m
/1EC 801-4:1888 0,5 kV



Connections

Front Panel

Left:

4 x 4 mm safety jacks far DMM:

\oearth, A, mA (=Sense LO),
1x 4 mm safety jack: Sensa HI or measuring channel 2

1% 1.6 A/500 V tuse holder
Right: fonly METRAtop 53 or METRAtep 52 with calbrator]

4 x 4 mm safety jacks: Hi Lo (Sense) or
auxlliary voltage 12 V/24 V / Hi Lo (output)

Rear Panel

Mains Connectiarn Eurg-plug

Interface R5232, 9 pole port

Slot 1 for 8 channel measunng point swiicher
(scanner|

Slot 2 for IEEE488 adapter, PC format

Data Interface

Type RS232C. serial, pat DIN 18241
Format 8 data bits, no parity, 1 stop bit
Baud Raie 9600 baud, 19,200 baud
Ambient Conditions

Operating

Temperature Range 0 ..+50°C

Storage

Temperature Range
Relative Hurmidity
Climate Classification

-25 .., +70 °C (without batteries)
max. 75%, w/o dewing

22/0/80/70/75 %
in compliance with VDI/VDE 3540

Elevation ta 2000 m

Mechanical Design

Protection Housing: 1P 40, _
Housing rear panel and connactions: 1P 20

Dimensions WX Hx D) 221.5 mm x 88 mim x 332 mm

Waight METRAtop 51: approx. 2 kg

METRAtop 52! approx..2 kg
METRAtop 53: approx. 2.5 kg

18  Maintenance

18.1  Storage Battery Operation (Option)

Attention!

Before replacing slorage batteries, completely discon-
nect the instrument from all test lines and external power
CIFCUIts.

The nstrument requires 4 NiCd storage batteries, size IEC KR14.

18.2 Housing

Mo special maintenance is required for the housing. Keep outer
surfaces clean, Use a slightly dampened cleth for cleaning, Avoid
the use of cleansers, aprasives or solvents.

18.3 Fuses

The instrument is eguipped with fuses, which protect the measur-
ing current circuit from overload caused by currents applied to the
A and mA terminals.

The fuse for the A range is located within the instrument and 1s
accessible after the housing has been opened.

. Attention!
Before replacing the fuse, completely disconnect the in-

strument from all test lines and external power circuits.

< Loosen and remove the screw atf the back side of the housing
base with a philips-head screwdriver (M3). Pull the housing
back and away,

~ Replace the fuse. See technical data in chapter 17 for fuse
specifications.

= Replace the housing and fasten it with the previously removed
SCrew.

= Attention!
Be absolutely certain that only the specified fuses are
used!
The use of a fuse with different triggering characteristics,
a clitferent nominal current or a different breaking capac-
fty places the operator, as well as damping diodes, resis-
tors and other components in danger.
Thne use of repaired fuses or short-circuiting of the fuse
holder is prohibited.

GOSSEN-METRAWATT GMBH



19  Repair and Replacement Parts Service
DKD Calibration Lab
and Rental Instrument Service

When you need service, please contact:

GOSSEN-METRAWATT GMBH

Service Center

Thomas-Mann-Strasse 16 - 20

D-80471 Nuremberg

Telephone +49 911 86 02 - 410 / 256
Telefax +49 811 86 02 -2 583

e-mall fr1.info@gme-instruments.com

This address is only valid in Germany. Please contact our repre-
sentatives or subsidiaries for service in other countries.

METRAtop 51 ... 53 Guarantee

1 year materials and workmanship,

GOSSEN-METRAWATT GMEBH

20  Product Support

I required please contact:

GOSSEN-METRAWATT GMBH
Product Support Hotline

Telephone +49911 8602 - 112
Telefax +49 911 8602 - 709

DKD Calibration Certificate Reprints

[T you crder a DKD calibration certificate reprint for your instru-
ment, please provide us with the reference numbers Indicated in
the upper and lower most fields of the calibration mark. We do
not need the instrument’s serial number.

34



Prtad i Germany = Supiect to changs withaut notee

GOSSEN-METRAWATT GMBH
Thomas-Mann-Str. 16-20

90471 Nuremberg, Germany
Fhone +49 911 8602-0

Fax +49 911 8602-669
e-mail: info@gme-instruments.com
hitp:/fwww.gmc-instruments.com




