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IMPORTANT

In correspondence concerning this instrument, please quote the type number and serial number as given on
the type plate.

NOTE: The design of this instrument is subject to continuous development and improvement.
Consequently, this instrument may incorporate minor changes in detail from the information
rcontained in this manual.

. SAFETY INSTRUCTIONS. This equipment had been built and tested according to safety specifications for
electronic measuring equipment laid down by DIN 57411 part 1/2.80, VDE 0411 Part 1/2.80, 1EC 348-11,
and has left the factory in perfect condition from a safety point of view. In order to maintain this condition
and to ensure the safe operation, the user must follow the instructions and warning notices contained in the
directions for use. Prior to use after storage and transport, the equipment should first be examined for any
mechanical faults. If there is any doubt that the safety measures are no longer adequate, their effectiveness
should be checked. If its safety can no longer be quaranteed, the equipment should be taken out of service
and safeguarded against further use. Before opening, the equipment should be disconnected from all electrical
sources. Service and repair work should only be carried out by experienced qualified personnel and by
following the standard safety procedure. This equipment belongs to safety class t1 [@ . Only the approved
fuses must be used. The use of repaired fuses and the shorting of the fuse holder is not permitted.

n

WICHTIG

Bei Schriftwechsel iber dieses Gerét wird gebeten, die genaue Typenbezeichnung und die Gerdtenummer
anzugeben. Diese befinden sich auf dem Leistungssehild.

BEMERKUNG: Die Konstruktion und Schaltung dieses Gerdts wird standig weiterentwickelt und verbessert.
Deswegen kann dieses Gerat von deh in dieser Anleitung stehenden Angaben abweichen.,

SICHERHEITSHINWEISE. Dieses Gerit ist gemass DIN 57411 Teil 1/2.80, VDE 0411 Teil 1/2.80, IEC 348-Il,
Schutzmassnahmen fiir elektronische Messgerdte, gebaut und gepriift und hat das Werk insicherheitstechnisch
einwandfreiem Zustand verlassen. Um diesem Zustand zu erhalten und einen gefahriosen Betrieb sicher zu
stellen; muss der Anwender die Hinweise und Warnmerke beachten, die in dieser Gebrauchsanleitung enthalten
sind. Vor der Inbetriebnahme nach Lagerung und Transport ist darauf zu achten, dass das Gerat keine me-
chanischen Schaden aufweist. Besteht der Verdacht, dass die Schutzm®ssnahmen nicht mehr ausreichend
wirksam sind, ist deren Wirksamkeit zu prifen. Ist der Schutz nicht mehr sichergestellt, so ist das Geréat ausser
Betrieb zu nehmen und gegen Inbetriebnahme zu sichern. Das Gerit ist vor dem Offnen von allen Spannungs-
quellen zu trennen. Wartungs- und Uberholungsarbeiten diirfen nur unter Beachtung der gebotenen Vorsichts-
massnahmen durch eingearbeitete Fachleute ausgefihrt werden. Dieses Gerit ist ein Gerit der Schutzklasse 11, @,
Es dirfen nur die vorgeschriebenen Sicherungen verwendet werden. Die Verwendung reparierter Sicherungen
und das Kurzschliessen des Sicherungshalters sind nicht zulassig.

IMPORTANT

#
RECHANGE DES PIECES DETACHEES (Réparation)

Dans votre correspondance et dans vos réclamations se rapportant 3 cet appareil, vetjllez TOUJOURS
indiquer le numéro de type et le numéro de série qui sont marqués sur {a plaquette de caractéristiques,

REMARQUES: Cet appareil est |'objet de développements et améliorations continuels. En conséquence, certains
détails mineurs peuvent différer des informations données dans la présente notice d’emploi et
d’entretien.

REGLES DE SECURITE. Cet appareil a été construit et testé suivant les normes DIN 57411, premiére.partie /2.80,
VDE 0411, premiére partie /2.80, IEC 348-11 mesures de protection pour appareils électroniques de mesure, et il a
quitté I’'usine dans un état impeccable du point de vue de la technique de sécurité. Pour maintenir cet état et
s‘assurer d‘un functionnement sans danger, I‘utilisateur doit prender en considération les instructions et les
avertissements qui sont contenus dans le présent mode d’emploi. Avant sa mise en service a la suite de
I'entreposage et du transport, il convient de veiller a ce que |’appareil ne présente aucun endommagement
mécanique. Si I'on soupgonne que les mesures de protection ne sont plus suffisamment efficaces, i y a lieu

de vérifier leur efficacité. Au cas ol la protection n’est plus assurée, I‘appareil doit étre mis hors service et

des dispositions doivent étre prises pour garantir qu’il ne sera pas utilisé, Avant d’'étre ouvert, |'appareil doit

étre isolé de toute source de tension. Les travaux d’‘entretien et de remise en état ne doivent étre exécutés

qu’en respectant les mesures de précaution proposées par un personnel compétent. Cet appareil est un appareil

de la classe de protection I, @ . Seuls, les fusibles prescrits peuvent étre utilisés. L utilisation de fusibles

réparés et le courtcircuitage du porte-fusibles sont interdits.

© N.V.PHILIPS’ GLOEILAMPENFABRIEKEN - EINDHOVEN - THE NETHERLANDS - 1982
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INTRODUCTION

The PM 2521 is a microcomputer controlled digital multimeter. The type of microcomputer used is a 8035
with a 4k external ROM. Thanks to the microcomputer extra measuring functions are incorporated, in
addition to the standard multimeter measuring functions. These extra measuring functions make it possible
to measure the standard multimeter measuring signals in other units.

»

The st'a';dard multimeter functions of the PM 2521 are:

Alternating voltage (V ~ rms) Direct current (A==
Direct voltage (V ) Diodes { P+ )
Alternating current (A ~ rms) Resistance (£2)

The extra measuring functions of the PM 2521 are:

Temperature Pt-100 (OC) Trigger level (+/—)
Frequency (Hz) Decibels {dB)
Time (s) Relative reference {zero set)

.

A combination of the trigger level function and the time or frequency function, make selective measurements
possible.
The trigger level function itself also enables peak voltage measurements.

The relative reference function offers the possibility to select a predetermined relative reference point.
Each subsequent reading will indicate the positive and negative deviation of the relative reference level.

Each measuring function is subdivided into a number of ranges. For range switching a selection can be made
between manual or automatic range selection.

To get an optimum reading in the ac ranges an ac coupled rms convertor is built in the PM 2521,

The periodical self-calibration of the PM 2521 ensures high accuracy over a long working period.

The PM 2521 is equipped with a 5 digit display. As display a liquid crystal display is used. [t gives a very
clear reading, especially under strong light conditions. ks

Ordering number for the instruction sticker is 9499 470 16401

e m e PHILIPS

0 V-0-mA O2A-10A PROBE
——t—

aax |
=

ax |

o

573523
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2.1.

2.1.1.

TECHNICAL DATA

This apparatus has been designed and tested in accordance with IEC publication 348, Safety Requirements
for Electronic Measuring Apparatus, and has been supplied in a safe condition. The present instruction manual
contains some information and warnings which have to be followed by the user to ensure safe operation and
to retain the apparatus in a safe condition.

:)-. »
All values mentioned in this description are nominal; those given with tolerances are binding and guaranteed by
the manufacturer.

Manufacturer NV Philips MIGS & |

Type number PM 2521

Designation Digital multimeter

Measuring quantities V— V~ A<= A~ §, P, s, Hz, °C, V peak

MEASURING PERFORMANCE

2

Direct voltage measurements

Ranges mV 200
\% 2-20-200-2000V
Maximum input voltage in range 2000 V 1000 V
Resolution . 10 uV in range 200 mV
Number of representation units 21000
Accuracy + (0,03 % of reading + 0,01 % of range)
Temperature coefficient + 0,01 % of reading /°C
Input impedance Range Input impedance
200 mV 20 MQ2//60 pF
2 Vv
20 V 11 M£2//85 pF
200 V 10 M£2//95 pF
2000 V
Offset current at input <20 pA
Series Mode Rejection Ratio (SMRR) 86 dB for ac signals at 50 Hz £ 1 %
60 dB for ac signals at 60 Hz -1 %
Maximum Series Mode signal 2x range end value with exception of range 2000 V
(1000 V) :
Common Mode Rejection Ratio 100 dB for dc signals
({CMRR) 100 dB for ac signals of 50 Hz or60 Hz * 1 %
Maximum Common Mode voltage 400 V, 560 V peak
Response time 0,7 s without ranging

1,5 s including ranging

Zero setting Automatic zero setting of the ADC
Manual with zero potentiometer at the front of the
PM 2521
Zero point drift 5 uV/OC between 0 ©°C and 35 °C
20 uV/OC between 35 °C and 45 °C
Relative reference setting With pushbutton ZERO SET at the front of the PM 2521

A 4




2.1.2.

Maximum input voltages

Alternating voltage measurements
pe

Ranges

Maximum input voltage in range 2000 V

Resolution

Number of representation units

Accuracy ‘
(valid between 3 % and 100 % of range)

Temperature coefficient

Input impedance

Common Mode Rejection Ration
(CMRR)

AC detector
Crest factor

Response time

Maximum input voltage

15

In all ranges:

Between Hi and Lo 1000 V rms
Between Hi and earth 1000V rms
Between Lo and earth 400 V rms

Maximum VHz product 107

mV 200
Y 2 20 200 2000
600 V

10 4V in range 200 mV
Measured value less than 0,5 % of range is displayed as zero

21000

Range 200 mV up to and including 200 V
40 Hz-500 Hz * (0,3% of reading + 0,15% of range)
at 20kHz | *{1 %of reading + 0,15% of range)
at  100kHz + (5 %ofreading+1 %of range)

5 .

1
L
4 )
*% OF READING ,
I *% OF RANGE !
z 34 :
> / !
[9) 1
< {
5 2 .
bet ) !
< | | | {
| I | | 1
1 1 | [ {
T | | T
| | | | \ e l‘
.34 . Lol

0(.)15,_______|“__j___L _______ e !
0 T T + — T
oo o1 05 10 20 100

— " » FREQUENCY IN kHz

Range 2000 V
40 Hz- 60 Hz | * (0,3% of reading + 0,15% of range)

+ (0,03 % of reading /°C + 0,01 % of range /°C}

Range Input impedance
200 mV
M F
Y 20 M£2//60 p
20 vV | 11 MSu/85pF
200 V
2000 V 10 MS2//95 pF

100 dB for dc signals
80 dB for ac signais 50 Hz or60 Hz £+ 1 %

RMS convertor, ac coupled
2 at range end

1,5 s without ranging
3 s including ranging

In all ranges:

Between Hi and Lo 600 V rms
Between Hi and earth 1000 V rms
Between Lo andearth 400V rms

Maximum dc voltage 400 V
Maximum VHz product 107

-V
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Direct current measurements

Ranges

Maximum input current in range 20 A
Resolutiéh

Number of representation units
Accuracy

Temperature coefficient

Voltage drop over shunt

Response time

Protection

Maximum Common Mode voltage

Maximum input voltages

UA 2 20 200

mA 2 20 200
A 2 20

10A

1 nAinrange 2 uA

2100

+ (0,2 % of reading + 0,05 % of range)
* (0,02 % of reading /°C + 0,005 % of range /°C)

Range Voltage drop

2 uA
20 pA
200 pA <26 mV
2 mA

20 mA

200 mA <25 mV

2 A

20 A <250 mV

0,7 s without ranging

1,5 s including ranging

Range 2 uA -20mA; 250V rms
Range 200 mA - 20 A are not protected
lmax. = 20 A for 20 seconds

400 V rms, 560 V peak

In all ranges:

Between #i and Lo 250V rms
Between Hi and earth 400 V rms
Between Lo and earth 400 V rms

"

-




2.14.

Alternating current measurements

Ranges

Maximum,input current in range 20 A

Resolufion

Number of representation units

Accuracy
{valid between 3 % and 100 % of range)

Temperature coefficient

Voltage drop over shunt

AC detector
Crest factor

Response time

Protection

Maximum Common Mode voltage

Maximum input voltage

17

A | 2 20 200

mA 2 20 200

A 2 20

10 A

1nAin rénge 2 uA
Measured value less than 0,5 % of range is displayed as zero

2100
40 Hz - 200 Hz % (0,4% of reading +0,15% of range)

+ (0,03 % of reading /°C + 0,01 of range /°C)

Range Voltage drop Frequency

2uA
20uA
200 A <25 mV
2 mA

20 mA

200 mA <25 mV 50 Hz

2 A

20 A <250 mV

RMS convertor, ac coupled
2 at range end

1 s without ranging
3 s including ranging

Range 4, 2u A -20 mA; 250V rms
Range 200 mA - 20 A are not protected
Imax . = 20A for 20 seconds

400 V rms, 560 V peak

In all ranges:

Between Hi and Lo 250 V rms
Between Hi and earth 400 V rms
Between Lo and earth 400 V rms

¥
=

‘oW
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dB measurements (valid in function V~ rms)
Range

0 dB reference

Resolution
.
-

Number of representation units

Accuracy

%

Temperature coefficient

Input impedance

Common Mode Rejection Ratio
(CMRR)

AC detector

Crest factor

Response time

Relative reference setting

Maximum input voltages

—b7,7dB...+57,7dB

1 mW in 600 £2, 0,775 V or when selecting the relative
reference function with pushbutton ZERO SET at the
front of the PM 2521

0,1dB
Measured value less than —57,7 dB is displayed as —99,9 dB

999

Signals Frequency Accuracy

40 Hz - 20kHz +0,2dB

—-31,7dB ... +47 dB
20kHz - 100kHz *1 dB

—50dB ... —31,7dB | 40 Hz- 20kHz +2 dB

‘—57,7dB...—50dB 40 Hz- 20kHz +3 dB

> +47 dB 40 Hz-500 Hz +15dB
0,02 dB /°C
Signals Impedance

.0 V- 1,8V ]20MQ//60pF

1,8v- 18 V |11 M&Q//85pF

18 V-600 V |10M£//95 pF

100 dB for dc signals
80 dB ac signals 50 Hz or 60 Hz + 1 %

RMS convertor, ac coupled

2 at range end

3s »

With pushbutton ZERO SET at the front of the PM 2521

In all ranges:

Between Hi and Lo 600V rms
Between Hi and earth 1000 V rms
Between Lo and earth 400 V rms

Maximum dc voltage 400 Vv
Maximum VHz product 107

¥
-

"2 4




2.1.6.

Resistance measurements

Ranges

Resolutien

-
Number of representation units

Accuracy

“
%

Temperature coefficient

Measuring current

Maximum voltage
at the terminals with open input

Relative reference selection
Polarity of the input terminals

Response times

Protection

Maximum input voltages

19

Q

200

kS2 2 20 200

MQ 2 20

10 m§2 in range 200 §2

21000
Range Accuracy
200
2 k&2 + (0,2 % or reading +0,1 % of range)
120 k§2
200 k2
2 MQ
i 0, H + [¢)
20 MS (1 % or reading +0,1 % or range)
Range Temperature coefficient
200
2 k2 + (0,02 of reading /°C + 0,01 % of range /°C)
20 k2
200 k2
2 M2 + (0,05 % of reading /°C + 0,01 % of range / °C)
20 M)
Range Measuring current
200 1 mA
2 kQ2 1mA
20 k2 100u A
200 k2 1M0uA
2 MQ2 TuA
20 MQ2 100n A
4V

With pushbutton ZERO SET at the front of the PM 2521

—onHi +on Lo

Range

] Response time

200 €2 -200 k€2 ]0,7 s without ranging

2,5 s including ranging

2 M2 2 s without ranging
20 MQ2 7 s without ranging
- 265V rms
Ip all ranges:
Between Hi and Lo 265V rms

Between Hi and earth 400 V rms
Between Lo and earth 400 V rms
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21.7.

2.1.8.

Diode measurements
Driving current
Range

Resolution

Number of representation units

Polarity of the input terminals
a

Reading

Relative reference setting
Protection

Maximum input veltages

3

Temperature measurements

Additional needed for
temperature measurements

Temperature range

Resolution

Accuracy
{excluding probe)

Relative reference setting

1mA
2V
100 uV
21000

—onHi +onlLo

Forward Reversed

0.6000 - 0.9000V | OL
0.1000 -0.3000 V | OL

0 v]o Vv
C—MH—0C|0—4¢—0©

With pushbutton ZERO SET at the front of the PM 2521
265V rms

In all ranges:
Between Hi and Lo 265 V rms
Between Hi and earth 400 V rms

Between Lo and earth 400 V rms

Optional Pt-100 temperature probe PM 9249
—50° to +200 °C
0,1°C

Range Accuracy

0°C ... +100 °C + (1 % of reading + 0,2 °C)
—50 OC ..»+200 °C + (3 % of reading + 0,2 °C)

With pushbutton ZERQ SET at the front of the PM 2521

«
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2.1.9.

Counter measurements (Hz)

Ranges

Range selection
. > ‘
Resolfition

Number of representation units

Accuracy for counter measurements

Gate time »

Conversion rate

Trigger mode

Counter sensitivity

Trigger level adjustment

kHz 10 100

MHz 1 10

21

Range 100 kHz, 1 MHz and 10 MHz; Manual or automatic

Range 10 kHz; Manual only
0,1 Hz in range 10 kHz

99999
Range Accuracy
1(1)8 :E; + (0,005 % of reading +0,001 % of range)
1 MHz
10 MHz * (0,01 % of reading + 0,001 % of range)
Range Gate time
10 kHz 10 s
100 kHz 1 s
1 MHz 100 ms
10 MHz 10 ms
Range Rate
10 kHz 1conv./10s
100 kHz
1 MHz 1 conv./s
10 MHz

On positive going crossings of the + trigger level
LR . . .
On negative going crossings of the — trigger level

DC to 1 MHz 150 mV peak
1 MHz to 10 MHZ 300 mV peak
Resolution; TmV

With thumbwheel at the front of the PM 2521

w’
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2.1.10. Time measurements (s)

Ranges

Resolution

Number of representation units
Accuracy f‘or, time measurements
Counting:ffrequency

Hold off time

Start

Stop

Reset

Sensitivity
%

Trigger modes (Start/Stop)

Trigger leve! adjustment

Seconds | 107 102 103 104 10°

100 us in the 1015 range

99999

+ {0,005 % of reading +0,001 % of range)
100 kHz

10 ms

By a crossing of the trigger level

By acrossing of the trigger level or by depressing pushbutton
STOP/RESET

By depressing pushbutton STOP/RESET

DC ... 1 us pulse : 100 mv
1us ... 100 ns pulse : 200 mV

On positive going crossings of the + trigger level

On negative going crossing of the — trigger level

With data hold probe PM 9263

On positive and negative crossings of the + trigger level
On negative and positive crossings of the —trigger level

With thumbwheel at the front of the PM 2521

.

A 4




2.1.11.

Trigger level

Ranges

Number of representation units

Accu racy, .

(valigebetween 5 % and 100 % of range)

Temperature coefficient

Input impedance

Maximum input voltages

Trigger level adjustment

Trigger level polarity

23

v ]2 20 200 2000

2100

Range 2 V and 20 V

Frequency Accuracy
DC -500 Hz + ( 0,3 % of reading +0,5 % of range)
500 Hz - 20 kHz + (1 % ofreading +0,5 % of range)
20 kHz - 100 kHz t( b % ofreading +0,5 % of range)
100 kHz - 10 MHz *+ (30 % of reading +0,5 % of range)
Range 200 V and 2000 V
Frequency Accuracy
DC - 100 Hz * { 0,3 % of reading +0,5 % of range)
100 Hz 10 kHz +( 5 % of reading +0,5 % of range)
+ 100 uV /9C
Range Impedance
T2V 20 M£//60 pF
20V 11 M£2//85 pF
200V, 2000 V 10 M£2//95 pF
In all ranges:

Between Hi and Lo
Between Hi and earth
Between Lo and earth

Maximum VHz product
L

1000 V rms
1000 V rms
400 V rms

107

With thumbwheel at the front of the PM 2521 between

0 and end of range

+ or — selected with +/— pushbutton at the front of the

PM 2521

¢
..
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22,

221.

222.

2.23.

223.1.

2.23.2.

GENERAL DATA

Conversion characteristics (ADC)
Type of conversion

Operating principle

Range settéug' '

Polarity setting

Visual representation of the display

Number of digits

Range changing ¢
Means of representation of the output value

Means of polarity representation
Means of function representation

Means of unit representation

Means of overload representation
Means of decimal point representation

Means of ranging representation
Means of relative reference representation
Data hold

Range hold
#

Linear
Repetitive triggered

Automatically
Manual by means of pushbuttons UP and DOWN

Automatically in the functions V, A, ©C, trigger level, dB and
ZERO SET

3% in functions A —— and A ~,
4% in functions V == V ~, °C, Q and P+
5 in functions Hz and s.

4% digit function | 3% digit function

2020+ 2
0180t 2

20200 £ 20
01800 = 20

Range up
Range down

Liquid crystal display (LCD), height 13 mm
Reffective, lit from front side

Automatic + — and ~ in the LCD
With the function selector on the textplate

Automatic in the LCD
mV, V, kHz, MHz, s, °C, 2, k2, M2, uA, mA, A and db

LCD indicates OL
Automatic, depending on the selected range in the LCD

Automatic in'LCD
* for manual ranging

Automatic in LCD
2S

With optional Data Hold probe PM 9263
With pushbutton STOP in function s

With AUTO/MAN * ranging pushbutton

Operating conditions in accordance with IEC 359

Climatic conditions

-
=

In accordance with Group | of IEC 359 with extension of the temperature limits

Temperature

Reference temperature

Rated range of use

Upper temperature limit

Limit range of storage and transport

Humidity
Relative humidity

Mechanical conditions

In accordance with Group 2 of IEC 359

230C+10C
+09C ... +45 °C
+45 OC

—4090C ... +70 °C

20 % ... 80 % RH, non-condensing

oW




224.

224.1.

242

2243

225,

226.

227.

228.

229,

Mains supply conditions in accordance with IEC 359, Group S$2

Mains supply voltage

Reference value
Rated range of use

Note:

»

220V, 1%
220V, 10%

Instrughent can be altered for nominal mains voltage of 110 V and 240 V

Mains supply frequency

Reference value
Rated range of use

Power consumption

Power consumption

Input terminal$ arrangement

Number of in;;ut terminals

Time function ADC
Conversion rate
Range changing time

Recovery time after overload

Calibration

Recalibration interval

Mechanical

Dimensions

Weight

Cabinet material

Safety

Class !l in accordance with I[EC 348

50 Hz/60 Hz
47 Hz ... 63 Hz
10 VA

Three x 4 mm terminals; 0, V- -mAand 0,2 A -

One 8 pole DIN socket; PROBE
Asymmetrical, floating

2.5 conversions /s
62 ms

Range 200 mV :max.7s
Range 2V -2000V : max.1s

1 year

Height 95 mm
Width 235 mm
Depth 280 mm

2 kg
ABS

R
w

10 A

25
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3.1.

3.2

3.2.1.

3.2.2.

3.2.2.1.

3.2.22

ACCESSORIES

ACCESSORIES SUPPLIED WITH THE PM 2521 (Fig. 1, page 126)

— Measuring leads with testpins PM 9266 )]
— Mains cable (2)
— Spare fys€ 1x 125 mA FAST 110V ... 240 V mains  (3)
— Operating manual (4)
Note:

The spare fuse is located in the mains socket at the rear of the PM 2521.

OPTIONAL AVAILABLE ACCESSORIES

Summary

— High tension pere PM 9246

— High current shunt PM 8244 or current transformer PM 9245
— Data hold probe PM 8263

— Pt-100 temperature probe PM 9249

— High frequency probe PM 9210 and accessory set PM 9212

Specifications of the optional accessories

’

High Tension (HT) probe PM 9246 (Fig. 2, page 126)

The HT probe PM 9246 is suitable for measuring direct voltages up to 30 kV. The PM 9246 may be used for

measuring instruments with an input impedance of 100 M2, 10 M2 or 1,2 MQ2.

(Selectable on the probe).

Maximum voltage 30 kV N
Attenuation 1000x

Input impedance 600MQ2£5%

Accuracy *+ 3 % {Excluding accuracy of the PM 2521)
Relative humidity 20%...80%

Note:

“Pay attention to safe earth connections

Shunt PM 9244 and Current transformer PM 9245 (Fig. 3 and Fig. 4, page 126)

Shunt PM 9244 Current transformer PM 9245
With the PM 9244 it is possible to measure direct With this transformer it is possible to
and alternating currents {max. 1 kHz) upto 31,6 A measure alternating currents over

10 Aupto 100 A

Current range 10A and 31,6 A Transfer factor
Output voltage 100 mV and 31,6 mV Transfer error
Accuracy 100 mV£10%

{Excluding accuracy 316mV 3% Frequency range

of the PM 2521)

Dissipation Max. 3,16 W voltage loss
Dimensions Height 55 mm Maximum voltage
Width 140 mm with respect to earth

Depth 65 mm

Maximum secondary

1000x (100 A = 100 mA)

1 3 % {Excluding accuracy
of the PM 2521)

45 Hz to 1 kHz
200 mV

400 V ac.

Before measuring, connect the current-
transformer to the instrument.
Avoid contamination of the cQre-parts.
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3.2.24.

27

Data Hold probe PM 9263 (Fig. 5 page 126)
INTRODUCTION

The PM 9263 is a DATA HOLD probe that can be used in combination with multimeters having data hold
facilities on the DIN probe input. A switch ring on the probe is pushed forward to hold the data for display.
Depending on the multimeter, voltage, resistance and current measurements can be made in combination with
the probs. -

s
»

TECHNICAL DATA

Maximum input voltages: Data Hold by means of slide switch
Probe tip (V§2) to common (0) 30V rms on the probe
VHz product < 107

Common (0) to earth 30V rms Temperature range
Probe tip {(V§2) to earth 30 Vrms Rated range of use —10 °C...+55 °C
V test ¢ 500 V ac Limit range of storage

= and transport -2590C...+70°C
Maximum input current 200 mA Relative humidity 10 %...80 %
Input capacity 300 pfF {non-condensing}
Resistance V2 and O leads 130 MQ2

e

ACCESSORIES

Delivered with the PM 9263 ‘

Accessory box containing:

® Zeroinglead ........cociiiiiiiiiiiiiiiiiiiens 3 ® Insulating Cap «o.ocvveenieiieiie 8
® 6 markings rings (red, white, blue)............ 4 ® Dual-in-line €ap ..coooeeeiiiiiiiie 9
® Probe holder ......coveiiiiiiiiiiiiiciie s 5 ® 10 soldering test points ......ccooeceinennininens 10
® Spring loaded test clip.....coveieiiiiiiinans 6 ® 2 Space probe tips ..cooeciiiiiiiiiiiii 1
® Wrap pin connNector ..........coceevivieenenninne. 7 2 @ |[pstruction manual

Optional accessories

Accessories used with oscilloscope probes can be combined with this probe.

Pt-100 temperature probe PM 9249 (Fig. 6 page 126)

The Pt-100 temperature probe is a contact probe, suitable for measurement of surface temperatures between
—60 °C and +200 °cC.

Range —60 °C to +200 °C
Accuracy (DIN 43760) Probe — 60°Cto+100°C £ 0,55 °C
{Excluding accuracy of the PM 2521) +100°Ct0+200°C+ 1°C
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3.2.2.5. High frequency probe PM 9210 and accessory set PM 9212 (Figs. 7 and 8, page 130}

TECHNICAL DATA PM 9210 PM 9210 + PM 9212

{excluding accuracy of the PM 2521)

Frequency range

Straight line within 5 %

100 kHz to 1 GHz
100 kHz to 6 MHz

100 kHz to 1 GHz
100 kHz to 6 MHz

Maximum.deviation 3dB 3.5dB
Voltage ranges 150 mV to 156 V 15V to 200V
Max. voltage a.c. 30V 200v

Max. voltage d.c. 200V 500 V

Input capacitance 2 pF 2 pF

T-piece {included in PM 9212)

Impedance 502

Standing wave ratic? 1,25 at 700 MHz

1,15 at 1 GHz with 100:1 attenuator

Probe type PM 9210, in combination with the probe accessories (adjustable earthing pin and Dage adaptor},
is suitable for measurements up to a frequency of 100 MHz.
For measurements beyond this frequency it is advisable to use the 50 §2 T-piece and the 50 {2 terminating

~ resistance which are included in the PM 9212 probe accessories set.

’

3.2.2.6. Dimensions of 19 inch rack mounting set (Fig. 9 page 130)

¥
w
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PRINCIPLE OF OPERATION

The PM 2521 is a digital multimeter by which it is also possible to measure: time, frequency and dB.

As control-unit in the PM 2521 the 8035 microcomputer is used. The PM 2521 can be subdivided into three
main part. viz; Analog section, Control section and Display section.

Figure 10 page 134 shows the parts by which the sections are built-up.

A more detailed blockdiagram is given in Fig. 11 page 134, which shows the basic principles of signal measure-
ments#”

ANALOG SECTION

Measuring voltages, currents, resistances and diodes

In the analog section, the voltages (V-——, V~), currents (A——, A~), resistances {£2) or diodes { -+ ) input
signals are converted into a voltage that is suitable for the analog-to-digital convertor (ADC).
The analog voltage is supplied to the ADC and measured.
.
Measuring time-and frequency

Time (s) and frequency (Hz) input signals are first attenuated by the voltage attenuator and then supplied to

a comparator. The switching level of the comparator can be influenced with the TRIGGER LEVEL potentio-
meter at the front of the PM 2521. Influencing the comparator input level makes selective measuring of pulses
possible. From the comparator the time signals are directly supplied to the microcomputer, where the time is
software counted. The frequency signals are supplied to a counter.

Fs

Measuring temperatures

Temperature measurements are made with the optional Pt-100 probe PM 9249. The P1-100 probe is connected
to a Thomson bridge, to which the current source is connected. The voltage from the Thomson bridge (4-wire
resistance measurements) is directly supplied to the ADC and measured.

Decibel measurements

5
In function dB the measured a.c. voltage is software converted into a dB value. The dB function is combined
with the V~ function.

Measurements in relative reference mode

In the relative reference mode the measured value is captured by the microcomputer. Each subsequent positive
or negative deviation from the relative reference level will be displayed. The relative reference mode is only valid
in the functions V-——, dB, £, 9+ and °C.

Control of the analog section

The analog section is controlled by the microcomputer. The setting of the directibns for the measuring functions
is determined by the function selector.

The setting of the ranges, in one function is determined by the ranging switches AUTO/MAN™, UP and DOWN.
The range information switches the attenuation of the input signal, the sensitivity of the RMS convertor and the
sensitivity of the current source. The function and range information is supplied to the analog section via reed
relay control.

ADC

The analog-to-digital conversion used in the PM 25621 is in accordance with the Delta modulation principle.
The ADC system has been built into two LSI circuits. The analog signal is converted into a data signal. The
data cycle of the data signal is proportional to the height of the analog input signal of the ADC.

The ADC system is also equipped with an automatic zero point carrection.

A 4
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4.2.

4.3.

CONTROL SECTION

The heart of the control section of the PM 25621 is a 8035 microcomputer.
A 4k ROM is used as program memory. In the control section the data acquisition takes place.

Inputs for the control section are

»

Outputs £8r the control section are

: the mode switches
the function selector
the counter output
the ROM

: the display
the relay control

In general the following actions are made by the microcomputer /ROM.

INPUT/OUTPUT

ACTIONS

MODE SWITCHES

Range commands

STOP/RESET commands

+/— commands
dB (V~) command

ZERO SET command

In autoranging mode:
Check if the counter output is higher or lower than a_certain value.
If so, select a higher of lower range. Display of the decimal point.

In manual ranging mode:
Select a higher or lower range on up or down commands of the UP

or DOWN pushbuttons. Display of the decimal point.

Stop the time measurement.
Reset the time measurement.

Set the + or — trigger level.
Set the dB function and convert the ac voltage into a dB value.

Set the relative reference value and display each subsequent positive
. ) .
or negative deviation of the relative reference value.

FUNCTION SELECTOR

Set the direction of the input signal in the analog section.
Display the function indication.

THE COUNTER OUTPUT

Display the counted data including the polarity.
If the counter output exceeds the end of range value, display OL.

THE DISPLAY

Display the counter data, the decimal point and the function
indication.

>
»

THE RELAY CONTROL

Supply the range and function information to the analog section,
where the attenuation factors, the sensitivity of the ADC and RMS
convertor, and the direction of the input signal are set.

DISPLAY SECTION

The display section consists of a liquid crystal display interface and the liquid crystal display (LCD).
The display section is directly controlled by the microcomputer. The data from the microcomputer is
supplied to the LCD interface in serial form.

A 4
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INSTALLATION

MAINS SUPPLY
Safety instruction

,-,»
Before inserting the mains plug into a mains socket, ensure that the instrument is set for the correct local mains
voltage.

WARNING: The opening of covers or removal of parts, except those to which access can be gained by hand
is likely to expose live parts, and accessible terminals may also be live.

The instrument shall be disconnected from all voltage sources before any replacement or main-
tenance and repair during which the instrument will be opened.

If afterwards, any adjustment, maintenance or repair of the opened instrument under voltage
.conditions is inevitable, it shall be carried out only by a skilled person who is aware of the hazard
.~ involved.

Bear in mind that capacitors inside the instrument may still be charged even if the instrument is
separated from all voltage sources.
Replacing the main fuse

The mains fuse is situated in the mains socket at the rear of the instrument. (Fig. 23, page 142).
Also the spare fuse for the set mains voltage is situated in the combined mains-socket/fuse-holder.

Mains voltage Required fuse
110V - 220V - 240V 125mA (fast blow)
L)

Make sure that only fuses with the required rated current and of the specified type are used. (IEC127-1 and
F0,125c DIN 41571).
The use of make shift fuses and the short-circuiting of fuse holders are prohibited.

Adaption to the mains voltage

The PM2521 is delivered from the factory in the 220V 50Hz ... 60Hz version. Adaption to 110V, 240V is
possible by altering the wiring on the mains transformer.
For adaption proceed as follows:
— Remove the top cover (Fig. 12 page 138) as follows:
— Place the handle in its bottom position.
— Remove the two fixing screws which attach the top cover to the bottom cover (Fig. 23, page 142).
— Lever the top cover and pull it backwards.

-
w

The mains transformer is located in the top cover. It is plugged into the motherboard.
— Alter the wiring on the mains transformer as shown in Fig. 13, page 138.

It is not necessary to replace the mains fuse when the PM2521 is adapted to another mains voltage.
Only in case of a defective mains fuse it should be replaced.

Adaption to the mains frequency

The PM2521 can be used with a mains frequency from 47Hz up to 63Hz without modification.

)
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6.1.

6.2.

6.2.1.

OPERATION

SWITCHING ON

The instrument is ready for use after connection to the mains. It is switched on by depressing pushbutton-
switch POWER.

»

Remarks: &

After switching on the display will show —CAL— for about ten seconds. In this period the PM 2521 carries
out an internal calibration procedure.

After the calibration procedure the PM 2521 jumps to the function that is selected by the function selector.

When the PM 2521 is brought from a cold into a warm environment, condensation can cause incorrect
readings.

CONTROLS ‘

Front panel (Fig. 22 page 142).

DESCRIPTION APPLICATION

POWER POWER ON/OFF pushbutton switch

AUTO/MAN* .

STOP Multifunction pushbutton

RESET ’

AUTO/MAN™ Pushbutton for selection between automatic or manual ranging mode, with exception

of function s. Manual ranging mode is indicated with a * on the righthand

side of the display. The manual rangin'.g mode functions in conjunction with the UP

and DOWN pushbutton. In automatic ranging mode, in a 4% digit function, the UP
ranging level is at a display of 20200 and the DOWN ranging level at a display of 01800.
For 3% digit function these figures respectively are 2020 and 0180.

To eliminate the hysteresis in the automatic ranging mode, a higher or lower range can
be selected with pushbuttons UP or DOWN.

UP between display 18000 and 20200 {1800 — 2020)

DOWN between display 01800 and 02020 (0180 — 0202)

g'TOP STOP and RESET pushbutton in the timer function (s). If the STOP/RESET push-
RESET button is depressed when the PM 2521 is measuring, than thf‘) measurement is stopped.
If the STOP/RESET-pushbutton is depressed when a measurement is completed, than
the PM 2521 is reset, and a new measurement can start.
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DESCRIPTION

APPLICATION

up Manual UP-ranging pushbutton 1x depress = 1 range up
DOWN Manual DOWN-ranging pushbutton 1x depress = 1 range down
Functibn | V— Hz Trigger s oc = | Q mA— | A—
vV~ level mA~ A~
Range 200mV | 10 kHz 10! 200 Q 2 uA | 200 mA
2 V | 100 kHz 2V 102 2.V 2k | 20 pA 2 A
20 V 1 MHz 20V 103 | —60/ 20kQ | 200 kA | 20 A
200 V 10 MHz 200V 104 +200 200 k2 2mA
2000 V 2000 V 109 2MQ | 20mA
20 MQ2
Display A% 5 3% 5 4%, 4%, 4> 3%
+/—
dB (v~) Multifunction pushbutton
ZEROSET ’
+/— +/— trigger level selection pushbutton
In function trigger level a selection can be made between the + or — trigger level. The
selected trigger level can be adjusted from zero to end of range with the thumbwheel.
daB (v~) Decibel (dBV~) mode and relative reference pushbutton. In function V~ the measured
ZERO SET value will be displayed in dB, when the pushbutton is depressed once.
When the pushbutton is depressed for the second time, the PM 2521 jumps to the relative
reference mode. The display will jﬁmp to zero dB. Each subsequent reading will indicate
the positive or negative deviation from the relative reference value. When the pushbutton
is depressed for the third time, the PM 2521 jumps to the V~ function again.
ZERO SET Relative reference pushbutton, for functions V——, dB, §2, - and ©C.
When the pushbutton is depressed the PM 2521 jumps to the relative reference mode. The
display will jump to zero. Each subsequent reading will indicate the positive, or negative
deviation from the relative reference value. To leave the relative reference mode depress
pushbutton ZERO SET again.

CaW
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6.2.2.

6.3.

DESCRIPTION APPLICATION
| FUNCTION : Rotary function selector.
SELECTOR For function ©C an optional Pt-100 temperature probe e.g. PM 9249 must be used.

Function trigger level is combined with pushbutton +/— and the thumbwheel.
Function s is combined with the STOP/RESET pushbutton and with function trigger
level.

Function Hz is combined with function trigger level.

INPUT SOCKETS
0
V-Q-mA

02A—-10A
PROBE

Combined LO socket for all functions with exception of °C.

Combined Hi socket for the function V-——, V~, Hz, trigger level, s, mMA——, mA~,
Q,»+

Hi input socket for high currents

8-pole DIN socket to be used for:
— Pt 100 temperature probe e.g. PM 9249
— Data Hold probe PM 9263

+/— thumbwheel

@

POTENTIOMETERS

Potentiometer for adjusting the + and — trigger level.

Zero setting potentiometer'.

Rear panel (Fig. 23, page 142).

DESCRIPTION APPLICATION
MAINS INPUT Input socket for 110 V, 220 V and 240 V 50/60 Hz mains
SOCKET .
L
FUSE Mains fuse, situated in a special fuse holder in the mains socket

125 mA Fast, 110 V ... 240 V mains

ZERO SETTING

Proceed as follows:

&

— Select function V—— with the function selector.

— Select the automatic ranging mode with pushbutton AUTO/MAN*.
Remark:

Manual ranging mode is indicated with a * on the display.

— Short circuit the 0 and V-£2-mA terminal.
— Adjust with a screwdriver and the zero potentiometer, which is situated between the PROBE input and
the +/— pushbutton, the display to 000.00 mV * 1 digit. .

Taw
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MEASURING

WARNING: It must be borne in mind that in all measurements the zero ¢ of the PROBE-input is raised
to the same potential as that of the o-input socket.
Do not touch the zero ‘%of the PROBE-input during a measurement.

Standard, measurements

P
»

Direct voltage measurements (V——)
GENERAL

Direct voltages can be measured in two ways viz.:

— Direct voltage measurements (standard method},

— Direct voltage measurements in relative reference mode. The relative reference mode offers the possibility
to select a predetermined relative zero reference level. Each subsequent reading will indicate the positive
or negativebdeviation from the relative reference value.

Example:

Measured voltage e.g.: +1.0000 V in the relative reference mode +1.0000 V will be displayed as +0.0000 V.
The subsequent measured voltages are e.g. +1.1000 V and +0.9000 V.

The values displayed will be respectively +0.1009 V and —0.1000 V

DIRECT VOLTAGE MEASUREMENTS (STANDARD METHOD)

— Select function V- with the function selector.
— Select the manual or automatic ranging mode with pushbutton AUTO/MAN¥,

Remarks:

Manual ranging is indicated with a * on the display.

In automatic ranging mode the UP level is 20200 and the DOWN level is 01800.
»

— Select in manual ranging mode the correct range with pushbuttons UP or DOWN.

Remark:

Auvailable ranges are: 200.00 mV
2.0000 V
20.000 V
20000 V
20000 V

Overload is indicated with OL on the display (Display > 21000).

In range 2000 V overload is also indicated at 2100.0 V. However, the maxirﬁhm input voltage is 1000 V——,

1400 V peak.
— Connect the voltage source to the 0 and V terminal.
Remark:
The polarity indicated is the polarity of the V terminal with respect to the 0 terminal.

Voltages from 1 kV upto 30 kV can be measured with the HT probe PM 9246.
Refer to chapter 6.4.2.1.
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DIRECT VOLTAGE MEASUREMENTS IN RELATIVE REFERENCE MODE (ZERO SET)

— Measure the direct voltage as described above.
— Depress pushbutton ZERO SET.

Remark:

The display will be held for one second and a Z will appear on the right-hand side of the display. The value
which is on.tHe display during this one second is the relative reference value. After this one second the

display jumps to zero and the indication ZS (ZERO SET) will appear on the display. The PM 2521 has now
been switched to the relative reference (ZERO SET) mode. in the relative reference mode the PM 2521
switches to manual ranging*. Each subsequent reading will indicate the positive or negative deviation from the
relative reference value.

— To leave the relative reference mode, depress pushbutton ZERO SET again.
Remark:
Overload is indicated with OL on the display (Input signal > 21000).
In range 2000 V overload is also indicated at 2100.0 V.
However, the maximum input voltage is 1000 V——, 1400 V peak.
The maximum reading on the display is 40000.
6.4.1.2. Alternating voltage measurements (V~ rms)

GENERAL

The PM 2521 measures the RMS value of the AC input signal. As the AC function of the PM 2521 is AC coupled
a DC component in the AC input signal is blocked. The DC component is not included in the measuring result.

ALTERNATING VOLTAGE MEASUREMENTS

— Select function V~ rms with the function selector.
— Select the manual or automatic ranging mode with pushbugton AUTO/MAN*.

Remark:
Manual ranging is indicated with a * on the display. In automatic ranging mode the UP level is 20200 and the
DOWN level is 01800.

— Select in manual ranging mode the correct range with pushbutton UP or DOWN.

Remark:
Available ranges are: 200.00 mV
2.0000 V
20.000 V
20000 V
20000 V

Overload is indicated with OL on the display (Display > 21000). In range 2000 V overload is also indicated at
21000 V. However, the maximum input voltage is 600 V rms.
If the display is < 0.5 % of end of range (100 digits) the display will indicate zero. R

— Connect the voltage source to the 0 and V terminal.
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6.4.1.3. Decibel measurements (dBV~)
GENERAL

The dB function offers the possibility to measure the ratio between ac voltages, and to express this in decibels
(dB). Decibel measurements can be made in two ways viz.:
— dB measurements (Standard method),
— dB measurements in relative reference mode.
Therelative reference mode enables selection of a predetermined relative reference zero level. Each subsequent
reading will indicate the positive or negative deviation from the relevant reference value.

Example:
0.1V~ 10V~ 10V~
% 0.1V~
ST 3014
Fig. 14. dB measurements s
AMPLIFIER ATTENUATOR

FUNCTION IN ouT IN ouT
vV~ 100.00 mV 10.000 V 10.000 V 100.00 mV
dB —-17.7 dB +222d8 | " +22.2dB -17.7dB
dB ZERO SET 00.0dB +39.9dB 00.0dB —39.9dB

dB MEASUREMENTS (STANDARD METHOD)

— Select function V~ with the function selector.
s — Select the automatic ranging mode with pushbutton AUTO/MAN*.

Remark: e

Manual ranging is indicated with a * on the display. In automatic ranging mode the UP level is 20200 and the
DOWN level is 01800.

— Connect the voltage source to the 0 and V terminal and measure the voltage.

Remark:

Take care that the maximum input voltage of 600 V rms is not exceeded.

600 V rms = +57,8 dB.

— Depress pushbutton dB (V~) once.

Remark:

The measured ac voltage is now expressed in decibels (dB).

0dB =1 mW, 600 §20,775 V is used as reference

— To leave the dB function and to jump to the V~function again, depress pushbutton dB (V~} twice.
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6.4.1.4.

dB MEASUREMENTS IN RELATIVE REFERENCE MODE (ZERO SET)

— Measure the alternating voltage in the dB function as described above.
— Depress pushbutton dB (V~), ZERO SET again.

Remark:

The display will be held for one second and a Z will appear on the right-hand side of the display. The value
which is on. the display during this one second is the relative reference value. After this one second the

display jumps to zero and the indication ZS (ZERO SET) will appear on the display. The PM 2521 has now
been switched to the relative reference {ZERO SET) mode. In the relative reference mode the PM 2521
switches to automatic ranging. Each subsequent reading will indicate the positive or negative deviation from the
relative reference value.

— To leave of the dB function, depress pushbutton dB (V~) ZERO SET again.

Remark:

Take care that the maximum input voltage of 600 V rms is not exceeded. 600 V rms = +57.8 dB.
However, in relative reference mode the relative reference value must be added with the measured value.

Direct current measurements (A-——)

— Select function A—— with the function selectar:
— Select the manual or automatic ranging mode with pushbutton AUTO/MAN™,

Remark: .
Manual ranging is indicated with a * on the display.

In automatic ranging mode the up level is 2020 and the down level is 0180.

— Select in manual ranging mode the correct range with pushbutton UP or DOWN.

Remark: »
Available ranges are: mA terminal 0.2 A — 10 terminal
2.000 uA 200.0 mA
20.00 pA 2000 A
200.0 uA 20.00 A
2.000 mA
-20.00 mA

Overload is indicated with OL on the display (Display > 2100).

in range 20 A overload is also indicated at 21.00 A. However, the maximum continuous input current is 10 A.

— Connect the current source to the 0 and mA or 0.2 A — 20 A terminal

Remark:

The polarity indicated is the polarity of the A terminals with respect to the 0 terminal.

Current up to 31.6 A can be measured with shunt PM 9244. Refer to chapter 6.4.2.2.

Due to the measuring method the display does not indicate zero when the input is short circuited.
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6.4.1.5. Alternating current measurements (A~ rms)

GENERAL

The PM 2521 measures the RMS value of the AC input signal. As the AC function of the PM 2521 is AC
coupled, a DC component in the AC signal is blocked. The DC component is not included in the measuring
result.

ALTEHNATING CURRENT MEASUREMENTS

— Select function A~ rms with the function selector.
— Select the manual or automatic ranging mode with pushbutton AUTO/MAN™,

Remark:
Manual ranging is indicated with a * on the display. In automatic ranging mode the UP level is 2020 and the

DOWN level is 0180.

— Select in manual ranging mode the correct range with pushbuttons UP or DOWN.

Remark:
Available ranges are: mA terminal 0.2 A —20 A terminal
2.000 A 200.0 mA
20.00 pA 2000 A
2000 pA 2000 A
2.000 mA
20.00 mA .

Overload is indicated with OL on the display (Display > 2100},
In range 20 A overload is also indicated at 21.00 A. However, the maximum continuous input current is 10 A.
If the display is > 0.5 % of end or range (10 digits), the display will indicate zero.

— Connect the current source to the 0 and mA or 0.2 A —20 A terminal.
L}
Remark:
Currents up to 100 A can be measured with current transformer PM 9245. Refer to chapter 6.4.2.2.
Due to the measuring method, the display does not indicate zero when the input is short circuited.
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6.4.1.6. Resistance measurements (1)
GENERAL

Resistances can be measured in two ways viz.:

— Resistances measurements (Standard method).

— Resistance measurements in relative reference mode.
The relative reference mode offers the possibility to select a predetermined relative zero reference level.
Each suﬁsequent reading will indicate the positive or negative deviation from the relative reference value.

Example:

Measured resistance value is e.g. 1.2000 kS2. In relative reference mode 1.2000 k{2 will be displayed as
0.0000 kS2. The subsequent measured resistance value are e.g. 1.2500 k2 and 1.1500 k2. The value displayed
will be respectively +0.0500 kS2 and —0.0500 k{.

RESISTANCE MEASUREMENTS (STANDARD METHOD)

— Select function { with the function selector.
— Select the manual or automatic ranging mode with pushbutton AUTO/MAN™.

Remark:
Manual ranging is indicated with a * on the display. In automatic ranging mode the UP level is 20200 and the
DOWN level is 01800.

— Select in manual ranging mode the correct range with pushbuttons UP or DOWN.
Remark:
Available ranges are: 200.00

2.0000 k2

20.000 k2

200.00 k2

2.0000 M2

20.000 MQ2

Overload is indicated with OL on the display (Display > 21000).

»

— Connect the unknown resistance to the 0 and £2 terminal.

Protection:
The input is protected up to 265 V rms.

#
RESISTANCE MEASUREMENTS IN RELATIVE REFERENCE MODE (ZERO SET)
— Measure the resistance value as described above. ’
— Depress pushbutton ZERO SET.

Remark:

The display will be held for one second and a Z will appear on the right-hand side of the display. The value
which is on the display during this one second is the relative reference value. After this one second the display
jumps to zero and the indication ZS will appear on the display. The PM 2521 has now been switched to the
relative reference (ZERO SET) mode. Each subsequent reading will indicate the positive or negative deviation
from the relative reference value. The maximum reading is 40000.

In the relative reference mode the PM 2521 switches to manual ranging *.

— To leave the relative reference mode, depress pushbutton ZERO SET again.
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6.4.1.7. Diode measurements ( —pt J

GENERAL

Diodes can be measured in two ways viz.:

— Diode measurements (Standard method).

— Diode measurements in relative reference mode.
The refative reference mode offers the possibility to select a predetermined relative reference zero level.
Eacﬁsubsequent reading will indicate the positive or negative deviation from the relative reference value.

Example:

Measured diode value is e.g. 0.6200 V.

In relative reference mode 0.6200 V will be displayed as 0.0000 V. The subsequent measured diode values are
e.g. 0.6225 V and 0.6175 V. The values displayed will be respectively +0.0025 V and —0.0025 V. In this way
it is possible to compare diode junctions.

DIODE MEASUREMENTS (STANDARD METHOD)

— Select function diode —pp— with the function selector.

Remark:
The diode function has only one range.
The value displayed is the voltage in forward or reverse direction across the diode in the 2 V range.

— Connect the diode to the 0 and V-£2-mA terminal according the table below.

Pl

Reading
Forward Reverse
Si 0.6000-0.9000V | OL
Ge 0.1000-0.3000V | OL

»

0 v] o v
O—»—0O| O—¢—0O

DIODE MEASUREMENTS IN RELATIVE REFERENCE MODE (ZERO SET)

— Measure the diode as described above.
— Depress pushbutton ZERO SET.

Remark:

The display will be held for one second and a Z will appear on the right-hand side of the display. The value
which is on the display during this one second is the relative reference value. Affer this one second the display
jumps to zero and the indication ZS will appear on the display. The PM 2521 has now been switched to the
relative reference mode (ZERO SET). In the relative reference mode the PM 2521 switches to manual ranging *.
Each subsequent reading will indicate the positive or negative deviation from the relative reference value.

— To leave the relative reference mode, depress pushbutton ZERO SET again.

W



42

6.4.1.8. Temperature measurements (°C)
GENERAL

For temperature measurements the optional Pt-100 temperature probe PM 9249 is needed.

Temperature can be measured in two ways viz.:

— Temperature measurements {Standard method).

— Temperature measurements in relative reference mode.
The reftive reference mode offers the possibility to select a predetermined relative reference zero level.
Each subsequent reading will indicate the positive or negative deviation from the relative reference value.

Example:

Measured temperature is e.g. +0022.0 °C.

In relative reference mode +0022.0 °C will be displayed as +0000.0 °C.

The subsequent measured temperatures are e.g. +24 C and +21 ©C. The values displayed will be respectively
+0002.0 °C and —0001.0 °C.

TEMPERATURE MEASUREMENTS (STANDARD METHOD)

— Select function °C with the function selector.

Remark:
The temperature function has only one range.

— Connect the temperature probe to the PROBE input of the PM 2521. (Refer to Fig. 15).

F

Remark:
The measuring range of the PM 9249 is —60 °C to +200 °C.

PROBE ( FRONT VIEW)

.’

PT-100

ST 3164

Fig. 15. Temperature probe connection.
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TEMPERATURE MEASUREMENTS IN RELATIVE REFERENCE MODE (ZERO SET)

— Measure the temperature as described above.
— Depress pushbutton ZERO SET.

Remark:

The display will be held for one second and a Z will appear on the right hand side of the display.

The valye hich is on the display during this one second is the relative reference value.

After this one second the display jumps to zero and the indication ZS will appear on the display. The PM 2521
has now been switched to the relative reference mode (ZERO SET). In the relative reference mode the

PM 2521 switches to manual ranging*. Each subsequent reading will indicate the positive or negative deviation
from the relative reference value.

— To leave the relative reference mode depress pushbutton ZERO set again.

Frequency measurements (Hz)

.

GENERAL

The frequency measurements in the PM 2521 are made in conjunction with the trigger level function. Each
time the input signal exceeds the trigger level a count is made. As the trigger can be adjusted, it is important
to know where the trigger level is and if triggering takes place before frequency measurements are made.
The arder for measuring the frequency of a signal is as follows:

— Selection of the sensitivity range.

— Selection of the trigger level

— Measurement of the frequency

FREQUENCY MEASUREMENTS

Selection of the sensiiivity range

— Select function V~—— with the function selector. »
— Select the automatic ranging mode by depressing the AUTO/MAN® pushbutton.

Remark:
Manual ranging is indicated with * on the display.

— Connect the voltage source to the 0 and V terminal and measure the input signal.
— Make a note of the selected range and polarity. Slow signals may pass more than one range.
— Select function trigger level with the function selector and select one of the noted ranges and polarity.

Remark: "
Ranges
V——r Trigger level

200 mV 2V

2 Vv
20 V 20V

200 V 200V

2000 V 2000V

Input signals that are lower than 7,5 % of the end of range value of the trigger level range cannot be triggered
accurately.
In the trigger level function only manual ranging is possible with the pushbuttons UP or DOWN.
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Selection of the trigger level

— Select the + or — trigger level by depressing pushbutton +/—.

Remark:

Signals which are higher or lower than the circuit zero of the PM 2521 (0 terminal) can be triggered with
respectively the + or — trigger level. In + trigger level mode the PM 2521 triggers on positive crossings of the
trigger level. | n— trigger level mode the PM 2521 triggers on negative crossings of the trigger level.

TRIGGER POINTS (+ +} TRIGGER POINTS{——}

+ TRIGGER

LEVEL 0 3_/ § ~TRIGGER
\ / 3(————%———— LEVEL

ST3015
820226

Fig. 16. Trigger leval selection in function Hz.

— Adjust the trigger level with the thumbwheel until the GATE indication on the display is ignited.

Remark: .
The trigger level can be adjusted between zero and end of range.
The voltage reading on the display indicates the height of the trigger level.
If the input signal cannot be triggered, proceed as follows:
— Select another trigger level polarity by depressing pushbutton +/— and try to trigger again.
— Check whether the input signal is lower than 7,5 % of the end of range value of the selected trigger level
range. Signals lower than 7,5 % cannot be triggered accurately.
— Select a higher trigger level range by depressing pushbutton UP and try to trigger again.
Measurement of the frequency ?
— Select function Hz with the function selector.
The PM 2521 wili now display the frequency of the input signal.

Remark:
The PM 2521 is switched to automatic ranging mode.
The available ranges in the Hz function are

RANGE RANGING MODES GATE TIME
10 kHz MANUAL™ only 10 s
100 kHz AUTO or 1 s
1 MHz MANUAL * 100 ms
10 MHz 10 ms

Manual ranging mode can be selected by depressing pushbutton AUTO/MAN*.

By depressing either pushbutton UP or DOWN the ranges are selected.

If the measured value exceeds, the range end value (> 99999), overload (OL) will be displayed.

During measuring the GATE indication is ignited. This only means that the gate is open. It does not mean that
the PM 2521 triggers.

— If the display shows an unstable or a zero reading, check the sensitivity and the trigger level again.
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6.4.1.10. Time measurements (s)
GENERAL

The time measurements in the PM 2521 are made in conjunction with the trigger level function. Each time the

input signal exceeds the trigger level the PM 2521 is triggered. As the trigger level can be adjusted it is.

important to know where the trigger level is and if triggering takes place before time measurements are made.
»

The orfer for time measurement is as follows:

— Selection of the sensitivity ranges

— Selection of the trigger ievel

— Time measurements

The time measurements function has two trigger modes viz.:

— Normal trigger mode
Signals which are higher or lower than the circuit zero of the PM 2521 (0 terminal) can be triggered with
the + or — trigger level respectively. In + trigger level mode the PM 2521 triggers on positive crossing of
the trigger leyel. In — trigger level mode the PM 2521 triggers on negative crossings of the trigger level.

TRIGGER POINTS (++) TRIGGER POINTS (——)

+TRIGGER
LEVEL ¢

- TRIGGER
§(——— -]L— - - —% LEVEL
ST3015

820226

Fig. 17. Normal mode trigger level selection in function s.

— Special trigger mode with DATA HOLD PROBE PM 92'.63 (Start and stop on inversed slopes).
In data hold mode of the PM 9263 the PM 2521 triggers in + trigger level mode at a positive and negative
crossing of the trigger level. In — trigger level mode the PM 2521 triggers at a negative and a positive
crossing of the trigger level.

TRIGGER POINTS {4+ —) TRIGGER POINTS (—+)

+TRIGGER - -¥ - — - - ——-——7/ / \
# LEVEL 0 0 T —TRIGGER
/ \ / _J(___ —7& ————— LEVEL
ST3016
820226

Fig. 18. Special mode trigger level selection in function s.

Remark: .
The minimum width of a signal to measure time is 10 ms.
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TIME MEASUREMENTS

Selection of the sensitivity ranges

— Select function V—— with the function selector.
— Select the automatic ranging mode by depressing the AUTO/MAN™ pushbutton.

Remark: .
Manual rapging is indicated with * on the display.

— Connect the voltage source to the 0 and V terminal and measure the input signal.
— Make a note of the selected range and polarity. Slow signals may pass more than one range.
— Select function trigger level with the function selector and select one of the noted ranges and polarity.

Remark:
Ranges
V—rs Trigger level
200 mV co2v
2 V
20 V 20V
200 V 200V
2000 V 2000 Vv

Input signals that are lower than 7.5 % of the end of range value of the trigger level range cannot be triggered
accurately.
In the trigger level function only manual ranging i§ possible, with the pushbuttons UP or DOWN.

Selection of the trigger level

NORMAL TRIGGER MODE

»
— Select the + or — trigger level by depressing pushbutton +/—.

Remark:

Signals which are higher or lower than circuit zero of the PM 2521 (0-terminal) can be triggered with the
+ or — trigger level respectively. In + trigger level mode, the PM 2521 triggers on positive crossings of the
trigger level. In — trigger level mode the PM 2521 triggers on negative crossings of the trigger level.

7 Adjust the trigger level with the thumbwheel until the GATE indication on the display is ignited.
Remark:

The trigger level can be adjusted between zero and end of range.
The voltage reading on the display indicates the height of the trigger level.

¥
-

If the input signal cannot be triggered, proceed as follows:

— Select another trigger level polarity by depressing pushbutton +/— and try to trigger again.

— Check whether the input signal is lower than 7.5 % of the end of range value of the selected trigger level
range. Signals lower than 7.5 % cannot be triggered accurately. )

— Select a higher trigger level range by depressing pushbutton UP and try to trigger again.

eV




47

SPECIAL TRIGGER MODE WITH DATA HOLD PROBE PM 9263 (Refer to Fig. 27, page 150).

— Connect the PM 9263 with the DIN plug and the banana-plug connector (V£2-0) to the corresponding

terminals of the PM 2521.
— Connect a zero lead to the probe. This can be done:
1. With separate banana lead connected to the 0 socket of the probe.
2. With the zero cable which is supplied with the PM 9263.
— Selgct'the most suitable test pin for the probe.
— Push the slide switch (white ring) in position RUNNING, away from the probe tip.
— Measure the input signal as described under heading ""Selection of the sensitivity ranges’’.
— Select the correct trigger level as described under heading "Selection of the trigger level” in "NORMAL
TRIGGER MODE".
— Select function s with the function selector first.
— Push the slide switch on the probe to position HOLD, towards the probe tip (Refer to Fig. 19).

Remark:
The PM 2521 triggers in + trigger level mode at a positive (start) and negative (stop) crossing of the trigger
level. In — trig§er level mode the PM 2521 triggers at a negative (start) and a positive (stop) crossing of the

trigger level.

PROBE (FRONT VIEW)

5= DATA HOLD
8= ZERO ¢

RUNNING
DATA HOLD
»
ST 3165
820223
Fig. 19. Data Hold connection
Time measurements
— Select function s with the function selector.
Remark: y

The PM 2521 will display the time between two crossings of the trigger level, (++) or (— —)}. In special trigger
mode the trigger points are (+ —) or (— +). The time measurement is started at the first crossing and stopped
after the second crossing. When the measuring of the time is stopped the measured value will be displayed.
The available ranges in the time functions are: 101s, 1025, 1035, 104s, 105s.

The ranges are selected automatically.

When a time measurement is started the PM 2521 automatically selects the 101s range.

— To start a new measurement proceed as follows.
Reset the PM 25621 by depressing pushbutton STOP/RESET.

Remark:
The display will jump to zero and the PM 2521 will start a new measurement after a crossing of the trigger level.

— To stop a measurement proceed as follows.
Depress pushbutton STOP/RESET while the PM 2521 is measuring.

Remark:
The time measured will be displayed.
To start a measurement, depress pushbutton STOP/RESET again.

W
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6.4.1.11. Peak voltage measurement
GENERAL

The adjustable trigger level with the trigger (GATE) indication offers the possibility to measure peak voltages.
Measuring peak voltages is done in the trigger level function. This means that the peak voltages are measured
with the accuracy of the trigger level function.

The order for measuring the peak voltage of a signal is as follows:

— Selection of the sensitivity range

— Selection of the trigger level

— Measurement of the peak voltage

PEAK VOLTAGE MEASUREMENTS

Selection of the sensitivity ranges

— Select function V—— with the function selector.
— Select the automgtic ranging mode by depressing the AUTO/MAN*

Remark:
Manual ranging is indicated with * on the display.

— Connect the voltage source to the 0 and V terminal and measure the input signal.
— Make a note of the selected range and polarity. Slow signals may pass more than one range.
— Select function trigger level with the function selector, and select one of the noted ranges and polarity.

’

Remark:
Function trigger level has four ranges.
Ranges

V—r—r Trigger level

200 mV 2V

2 V »
20 V 20V

200 Vv 200V
2000 V 2000 vV
Input signals that are lower than 7.5 % of the end of range value of the trigger level range cannot be triggered

accurately.
In the trigger level function only manual ranging is possible with pushbuttons UP or DOWN.

s
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Selection of the trigger level
— Select the + or — trigger level by depressing pushbutton +/—.

Remark:

Signals which are higher or lower than the circuit zero of the PM 2521 (0 terminal) can be triggered with the

+ or — trigger level respectively.

In + trigge‘r level mode the PM 2521 triggers on positive crossings of the trigger level. In — trigger level mode the
PM 2521 triggers on negative crossings of the trigger level.

TRIGGER POINTS (+ +) TRIGGER POINTS (——)

+TRIGGER +-F——--Y%----—-- - \ / \‘
LEVEL 0 0 7~ TRIGGER
/ \ / _§<____]L__ - LEVEL

ST3015
“ 820226

Fig. 20. Trigger level selection in peak voltage measurement mode.

— Adjust the trigger level with the thumbwheel-until the GATE indication on the display is ignited.

Remark:
The trigger level can be adjusted between zero and end of range.
The voltage reading on the display indicates the height of the trigger level.

If the input signal cannot be triggered, proceed as follows: )

— Select another trigger level polarity depressing pushbutton +/— and try to trigger again.

— Check whether the input signal is lower than 7.5 % of the end of range value of the selected trigger level
range. Signals lower than 7.5 % cannot be triggered accyrately.

— Select a higher trigger level range by depressing pushbutton UP and try to trigger again.

Measurement of the peak voltage

— Adjust the trigger level with the thumbwheel until the GATE indication on the display just switches on or
off. The voltage of the trigger level equals the peak voltage of the input signal.

Examples:
GATE AT + 1.000V

v’

+TRIGGER LEVEL
RANGE 2V

-TRIGGER LEVEL
RANGE 2V
Y L W

GATE AT -1.000V

GATE AT +05.00V

+5V
+TRIGGER LEVEL
+4V RANGE 20V
0

ST 3017
Fig. 21. Peak voltage measurements.
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6.4.2. Extended capabilities (optional)
6.4.2.1. High tension measurements with HT probe PM 9246 (Fig. 24, page 146).
GENERAL
The HT probe PM 9246 is suitable for measuring direct voltages up to 30 kV. The attenuation factor of the
probe is 19,90. The measurements are carried out in the direct voltage measurement function of the PM 2521.
All the facilities that are valid in the direct voltage measurements function are also valid for the HT measurements.

HIGH TENSION MEASUREMENTS

— Select function V-—— with the function selector.
— Select the manual or automatic ranging mode with pushbutton AUTO/MAN™,

Remark:
Manual ranging is indicated with a * on the display.

In automatic ranging mode the UP level is 21000 and the DOWN level is 01800.

— Select in manual ranging mode the correct range with pushbuttons UP or DOWN.

Remark:

Available ranges are: 200.00 mV .
2.0000 V
20.000 Vv
20000 V .
20000 V

Range 2000 V is no being used with HT measurements.
Overload is indicated with OL on the display (Display > 21000}

— Connect the HT probe PM 9246 to the PM 2521 as shown in Fig. 24, page 146.
— Select 10 M impedance on the probe and measure the highwoltage.

Remark:

The polarity indicated is that of the V terminal with respect to the 0 terminal.

With the PM 9246 voltages up to 30 kV can be measured. The attenuation factor of the probe is 1000x.
When measuring, attention must be paid to safe earth connections.

As HT measurements are made in the V—— function of the PM 2521, the HT measurements have the same
facilities as dc voltage measurements. Refer to Chapter 6.7.1.1.

-

W
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6.4.2.2. High current measurements (A~——and A ~) with SHUNT PM 9244 or CURRENT TRANSFORMER
PM 9245 (Fig. 25 and 26, page 146, 150).

GENERAL

With the shunt PM 9244 it is possible to measure direct and alternating currents (max. 1 kHz) up to 31,6 A.
As output voltage a selection can be made between 31,6 mV or 100 mV.
e
With current transformer PM 9245 it is possible to measure alternating currents over 10 A up to 100 A.
The transfer factor is 1000 (100 A = 100 mA).
All facilities which are valid in the direct and alternating voltage and alternating current measurements functions

are also valid for the high current measurements.
DIRECT, ALTERNATING HIGH CURRENT MEASUREMENTS WITH SHUNT PM 9244 (Fig. 25, page 146).

— Select function V—— or V~ rms with the function selector.

— Select the manual or automatic ranging mode with pushbutton AUTO/MAN*
Remark:

Manual ranging is indicated with a * on the display.

In automatic ranging mode the UP level is 210000 and the DOWN level is 01800.

— Select in manual ranging mode the correct range with pushbuttons UP or DOWN.

Remark:
Available ranges are: 200.00 mV ’
20000 V
20.000 Vv
200.00 Vv
2000.0 V

Only range 200 mV is being used. Overload is indicated with OL on the display.
»
— Connect the shunt PM 9244 to the PM 2521 as shown in figure 25, page 146.

Remark:
There are two current ranges available on the PM 9244 viz.: 10 A and 31.6 A.
As output voltage a selection can be made between 31.6 mV or 100 mV.

10 A—100mV 10 A—316mV
31.6 A—> 100 mV 316 A— 316V

Alternating currents may be measured up to 1 kHz. As the high current measurements with the PM 9244 are
made in the V—— and V~ rms function of the PM 2521, they have the same fdgilities as direct and alternating
voltage measurements. Refer to Chapter 6.7.1.1. and Chapter 6.7.1.2.
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ALTERNATING CURRENT MEASUREMENTS WITH CURRENT TRANSFORMER PM 9245
(Fig. 26, page 150).

— Select function A~ rms with the function selector.
— Select the manual or automatic ranging mode with pushbutton AUTO/MAN*

Remark:
Manual rapging is indicated with a * on the display.
In automatic ranging mode the UP level is 2100 and the DOWN level is 0180.

— Select in manual ranging mode the correct range with pushbuttons UP or DOWN.

Remark:
Available ranges are: mA terminal 0.2 A —20 A terminal
2.000 uA 200.0 mA
20.00 uA 2.000 A
« 200.0 uA 20.00 A
» 2.000 mA
20.00 mA

Only ranges 200 mA or lower are being used.
Overload is indicated with OL on the display (Display > 2100).

— Connect the current transformer PM 9245 to the PM 2521 as shown in Fig. 26, page 150.
Remark: ’
Before measuring, always connect the current transformer to the PM 2521 first. Avoid contamination of the
core-parts. The transfer factor of the PM 9245 is 1000 (100 A = 100 mA)}. The frequency range is 45 Hz up
to 1 kHz.
As the high current measurements with the PM 9245 are made in the A~ rms function of the PM 2521, they
have the same facilities as the alternating current measurements. Refer to Chapter 6.4.1.5.

»

6.4.2.3. Data hold measurements with probe PM 9263 (Fig. 27, page 150).
GENERAL
With the data hold probe PM 9263 the data on the display can be freezed while measuring. The data hold mode

4s valid for all functions except the s functions. In the s function the data hold mode switches on the special
trigger mode (Refer to chapter 6.4.1.10).

5
-

DATA HOLD MEASUREMENTS

— Connect the data hold probe PM 9263 to the PM 2521 as shown in figure 27, page 150.
— Select the desired function and measuring mode.
— Cannect a zero lead to the 0 input of the probe.
This can be done in the following ways: .
® With a separate banana-plug lead connected to the ‘0" input of the probe. This lead is not included in
the delivery of the probe.
® With a zeroing clip-on cable supplied with the probe on the probe-tip.
— Select the most suitable test pin for the probe-tip.
— Push the slide switch {white ring) on the probe in position RUNNING (away from the probe-tip).
— Place the probe-tip on the measuring spot and measure the input signal.
— Push the slide-switch, while measuring to position HOLD (towards the probe-tip). The data on the display
is now held (freezed).

Remark:
Only the data on the display is held. Meanwhile the PM 2521 continues measuring.
The maximum voltage between probe-tip V{2 and 0 is 30Vrms.

Ca W
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6.4.2.4. High frequency measurements with HF probe PM 9210 and accessory set PM 9212 (Fig. 28, page 150).

GENERAL

The HF probe PM 9210 is suitable for measuring HF voltages from 150 mV to 15 V in a frequency range from
100 kHz to 1 GHz.

For HF voltages from 15 V to 200 V a capacitive attenuator with an adjustable transfer ratio of 100:1 which
is incltiged in the accessory set PM 9212.

HIGH FREQUENCY MEASUREMENTS

— Select function V- with the function selector.
— Select the manual or automatic ranging mode with pushbutton AUTO/MAN™.

Remark:
Manual ranging is indicated with a * on the display.
In automatic ranging mode the UP level is 21000 and the DOWN level is 01800.

— Select in manual ranging mode the correct range with pushbuttons UP or DOWN.

Remark:

Available ranges are: 200.00 mV
2.0000 V
20.000 V
200.00 V
20000 V

Only ranges 200 mV, 2 V and 20 V are being used. Overload is indicated with OL on the display
{Display > 21000).

— Connect the HF probe PM 9210 to the PM 2521 as shown in figure 28, page 150.

Remark: »

To ensure reliable results when using probe PM 9210, special attention should be paid to the earthing when
measuring at high frequencies. The connection between the object to be measured and the probe should
therefore be as short as possible and the earthing of the probe should as far as possible be free from self-
inductance. The accuracy depends on the way in which the earthing is established. A suitable earthing point
will not always be available in the immediate vicinity of the point to be measured. It is advisable, therefore,
to perform the measurements via the T-piece (PM 9212). For accurate measurements above approx. 100 MHz,
the use of the T-piece is imperative. To enable measurements in the non-linear range, a calibration chart is
supplied with the probe.

W
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MESURES DE COURANT ALTERNATIF AVEC LE TRANSFORMATEUR DE COURANT PM 9244,
(Fig. 26, page 150).

— Sélectionner le mode A ~ rms a 'aide du sélecteur de fonction.
— Sélectionner le mode de sélection de gamme (manuelle ou automatique) a I’aide du bouton-poussoir

AUTO/MAN*,
»
Remarque{.#
La sélection manuelle est marquée par un astérisque * dans I"affichage. En mode automatique, le niveau UP

: (supérieur) est de 2100 et le niveau DOWN (inférieur) de 0180.

— En mode manuel sélectionner la gamme correcte a I’aide des boutons-poussoirs UP ou DOWN.

Remarque:
Les gammes disponibles sont: borne mA borne02A-20A
2.000 LA 200.0 mA
. 20.00 uA 2,000 A
. 2000 puA 20,00 A
2.000 mA
20.00 mA

Seule la gamme 200 mA est d'application.
La surcharge est indiquée par OL sur |’affichage (affichage >2100).

— Connecter le transformateur de courant PM 9245 au multimeétre comme illustre a la figure 27, page 150.
Remarque:

Avant de procéder a la mesure connecter toujours, e transformateur de courant d’abord au multimétre

PM 2521,

Eviter toute contamination des parties de noyau, Le facteur de transfert du PM 9245 est 1000 {100 A =
100 mA). La gamme de fréquence est de 45 Hz 3 1 kHz.

»
6.4.2.3. Mesures avec maintien des données avec sonde PM 9263 (Fig. 27 page 150).
GENERALITES
Avec la sonde de maintien des données PM 9263 les données peuvent étre conservée sur |I'affichage en cours de
mesure. Le mode maintien des données est valable pour toutes les fonctions a I’exception de la fonction s.
En fonction s le mode de maintien des données enclenche le mode de déclenchement spécial {voir chapitre

§.4.1.10).

MESURES AVEC MAINTIEN DES DONNEES

— Connecter la sonde PM 9263 au multimétre comme illustré 3 la figure 27, page 150.
— Sélectionner la fonction requise et le mode de mesure.
— Connecter un cédble zéro a I'entrée L0 de la sonde.
Ceci est possible de deux fagons:
® Avec un cible séparé muni d’une fiche banane connecté a i’entrée ''0’’ de |la sonde. Ce cable n’est pas livre
avec la sonde. )
® Avec un cable de mise a zéro livré avec la sonde, sur la pointe de sonde.
— Sélectionner la broche de mesure la mieux appropriée a la pointe de sonde.
— Pousser le commutateur a coulisse (bague blanche) sur la sonde en position RUNNING (vers I'arriére).
— Mettre fa pointe de sonde sur I’endroit a mesurer et mesurer le signal d’entrée.
— Pousser le commutateur a coulisse en position HOLD (vers la pointe) en cours de mesure. Les données
affichées sont alors retenues.

Remarque:

Seules les données affichées sont retenues, tandis que le PM 2521 continue 3 mesurer.
Tensions d’entree maxi entre pointe de la sonde (V2) et la bourne neutre (0) est 30 V eff.

Y
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6.4.2.4. Mesures de haute fréquence avec sonde HF PM 9210 et jeu d‘accessoires PM 9212 (Fig. 28, page 150).
GENERALITES
La sonde HF PM 9210 est idéal a 1a mesure de tensions haute fréquence de 150 mV a 15 V dans une gamme de
fréquence de 100 kHz & 1 GHz. Pour des tensions haute fréquence de 15 & 200 V un atténuateur capacitif avec

taux de transfert réglable 100:1 inclus dans le jeu d"accessoires PM 9212.

MESURES DE HAUTE FREQUENCE

— Sélectionner le mode V —— a l"aide du sélecteur de fonction.

— Sélectionner le mode de sélection de gamme {manuelle ou automatique) a |'aide du bouton-poussoir
AUTO/MAN*.

Remarque:

La sélection manuelle est marqué par un astérisque * dans I’affichage. En mode automatique, le niveau UP
{supérieur) est de 21000 et le niveau DOWN (inférieur) de 01800.

“

— En mode manuel sélectionner la gamme correcte a I’aide des boutons-poussoirs UP ou DOWN.

Remarque:

Les gammes disponibles sont: 200.00 mV
20000 V-
20.000 Vv
200.00 V
2000.0 V

Seules les gammes 200 mV, 2 V et 20 V sont d’application.
La surcharge est indiquée par OL sur |'affichage (affichage >>21000).

— Connecter la sonde HF PM9210 au multimetre comme illustré a la figure 28, page 150.
Remarque: »

Pour obtenir des résultats fiables avec la sonde PM 9210, il faut préter une attention toute particuliére a la
mise a la terre pendant la mesure de hautes fréquences. La connexion entre les objets a mesurer et la sonde
doit étre aussi courte que possible. De plus, la terre de la sonde doit étre aussi loin que possible de la self-
inductance. La précision dépend de la mise a la terre.

Une terre appropriée ne sera pas toujours a proximité immédiate du point 3 mesurer. Aussi est-il recommandé
d’effectuer les mesures par le connecteur T (PM 9212). Pour des mesures précises au-dela de 100 MHz, I’'emploi
du connecteur T est impératif.

Pour permettre des mesures en gamme non-linéaire, une carte d’'étalonnage est livrée avec la sonde.

>
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AUTO/MAN® DOWN
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Fig. 26
Abb. 26
Fig. 26

ST 30N

. Measuring set-up for current transformer PM 9245
. Messanordnung fir Stromwandler PM 9245
. Disposition de mesure pour transformateur de courant PM 9245

o

Fig. 27. Measuring set-up for Data Hold probe PM 9263

PROBE ( FRONT VIEW)

5= DATA HOLD
7= ZERQ {7

RUNNING
DATA HOLD

RUNNING =—= DATA HOLD

I i ] 55 DO Sy

/ 573012

Abb. 27. Messanordnung fir Messkopf PM 9263 mit “Data Hold”
Fig. 27. Disposition de mesure pour sonde de maintien des donndes PM 9263

—

V=

AUTO/MAN® DOWN _UP
ﬁ? ﬂ) -

e ((wiszi0 { (QRre— i 7 Lo
N
v ST 3013

Fig. 28. Measuring set-up for high frequency probe PM 9210
Abb. 28. Messanordnung fir Hochfrequenz Tastkopf PM 9210
Fig. 28. Disposition de mesure pour sonde haute fréquence PM 9210
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Colombia: Industrias Philips de Columbia S.A.,
Calle 13 no. 51-39, Apartado Aerec 4282,
Bogota, tel. 2600600

Danmark: Philips Elektronik-Systemer A/S,
Afd. for Industri og Forskning, St andlodsvej 4,
P.O. Box 1919, 2300 Kébenhavn S,

tel. 45-1-572222

Deutschland (Bundesrepublik;: Philips GmbH,
Unternehmensbereich Elektronik fiir
Wissenschaft und Industrie, Miramstrasse 87,
Postfach 310 320, 3500 Kassel-Bettenhausen;
tel. 49.561-5010 »

Ecuador: Philips Ecuador C.A.,
Casilla 4607, Guayaquil; tel. 593-4-396 100/397294 {comm.)
Casilia 343, Quito; tel. 593-2-239080 {service)

Egypt: Resident Delegate Office Philips Industries,
6 Sheriff el Saghir Street, Corner Eloui, P.O. Box 1687, Cairo;
tel. 20-2-754118/772459/754077

Eire: Philips Electrical (lreland) Ltd.,
Newstead, Clonskeagh, Dublin 14; tel. 353-1-693355

Espafie:Phiips Ibérica S.A.E.,

Dpto Aparatos de Medida, Martinez Villergas 2,
Apartado 2065, Madrid 27;

tel. 34.1-4042200/4043200/4044200

Service Cenue:

Dpto Tco. de Instrumnntacion,

Calle de Albasanz 75, Madrid 17;

tel. 34-1-2045940/2047025/2C47 105

Ethiopia: Philips Ethiopia (Priv. Ltd. Co.),
Ras Abebe Areguay Avenua,

P.0.B. 2565,

Addis Ababa; tel. 448300

Finland: See Suomi

France: S.A. Philips Industrielie et Commerciale,
Science et Industrie,

105 Rue de Paris, B.P.62, 93 002 Bobigny Cedex
tel. 33-1-8301111

Greece: See Hellas

Hellas: Philips S.A. Heliénique,
54 Avenue Syngrou, P.O. Box 3153,
10210 Athens; tel. 30-1- 92315311

Hong Kong: Philips Hong Kong Ltd.,
29/F Hopewell Centre,

17. Kennedy Road, G.P.O. Box 2108,
Hong Kong;

tel. 852-5-283298

India: Peico Electronics & Electricals Ltd.,
S&| Equipment, Shivsagar Estate,

Block “A’", Dr. Annie Besam Road,

P.0.B. 6598, Worli, Bombay 400 018 (W8);
tel. 91-22-391431/897671

Indonesia: P.T. Philips Development Corporation,
Department for Science and Industcy Wisma PeDe,
Jalan Let. Jen. M.T. Haryono Kav. 17,

P.0.B. 2287, Jakarta tel. 62-21- 820808

Iran: Philips Iran Ltd., P.O.B. 1297, Teheran;
tel. 98.21-674138/675158

Iraq: Philips Midden Qosten 8.V., Baghdad Branch,
Munir Abbas Building,

4th floor, South Gate, P.O. box 5749, Baghdad;
tel. 880409

Island: Heimilisteaki SF, Saetin B, Reykjavik;
tel. 24000

Islas Canarias: Philips Ibérica S.A.E.,
Triana 132, Las Palmas, Casilla 39-41,
Santa Cruz de Tenerife

ttalia: Philips S.p.A., Sezione S&I/T&M,
Viale Eivezia 2, 20052 Monza (MI); tel. 39-39-36351

Japan: See Nippon .
Jordan: See Syria

Kenya: Philips {Kenya) Ltd.,
01 Kalou Road, Industrial Area,
P.0.B. 30554, Nairobi; tel. 254-2-557999

Kuwait: Delegate Otfice cf Philips Industries,
P.0. Box 3801, Safat, Kuwait, tel. 428678

Lebanon: Philips Middle East S.A.R.L.,
P.O. Box 11-670, Beyrouth; tel. 392320/392321

Malaysia: Philips Malaysia Snd Bhd.,
Professional Division,

Lot 2, Jalan 222, Section 14,

P.0. Box 12163, Petaling Jaya,
Selangor; tel, 60-3-562144

México: Philips Mexicana S.A.de C.V.,

Div. Cientifico Industrial, Col. Roma, Durango 167,
Apartado Postal 24--328, Mexico 7 (D.F.);

tel, 52-5-56251540

Moroceo: S.AM.T.E.L., 304-Boulevard Mohammed V,
B.P. 10896, Bandoeng, Casablanca 05;
tel. 212-302992/303192/303050/308051

Nederland: Philips Nederland,
Hoofdgroep PPS, Boschdijk 525, Gebouw VB,
5600 PD Eindhov"en, tel. 31-40-793333

Ned. Antillen: Philips Antillana N.V.,
Postbus 3523, Willemstad, Curagao;
tel. 599-9-615277/612799

New Zealand: Philips Electrical Industries of N.Z. Ltd,,
Scientitic and Industrial Equipment Division,

68-86 Jervois Quay, G.P.O. Box 2097,

Wellington; tel. 64-4-735735

Nigeria: Associated Electronic Products (Nigeria) Ltd.,
KM18, Ikorodu Road, Ojota, P.O.B. 1921, Lagos;
tel. 234-1-900160/69

Nippon: NF Trading Co. Lid.,

Kirimoto Bldg. 11-2,

Tsunashima Higashi 1 - Chome, Koloku-ku,
Yokohama

Norge: Norsk A.S. Philips,

Dept. Industry and Telecol ication, Sand ien 70,

Postboks 1, Manglerud, Osla 6; tel. 47-2-680200

Qesterreich: Oesterreichische Philips Industrie GmbH,
Abrteilung Industrie Elektronik,

Triesterstrasse 64, A1100 Wien;

tel. 43-222-645521/629141

Pakistan: Philips Electrical Co. of Pakistan Ltd.,
El-Markz, M.A, Jinnach Road, P.0.B. 7101,
Karachi 3; tel. 92-21-525171

Paraguay: Philips del Paraguay S.A.,
Av. Artigas 1519,

Casilla de Correa 605, Asuncion;
tel. 595-21-291924/291934

Pera: Philips Peruana S.A.,
Av. Alfonso Ugarte 1268, Lima 5,
Apartado Aereo 1841, Lima 100; tel. 51-14-326070

Philippines Philips Industrial Deveicpment Inc.,
2246 Pasong Tamo, P.O.B. M.C.C. 911,
Makati, Metro Manila; tel. 63-2-868951/868959

Portugal: Philips Portuguesa S.A.R.L.,

1009 Lisboa Codex, Av. Eng. © Duarte Pacheco 6, 1000 Lisboa;

tel. 351-1-683121/9

Service Centre:

Servicos Técnicos Profissionais, Outurela/Carnaxide,
2795 Linda-a-Velha, tel, 35i-1-2180071

Saoudi Arabia: Delegate Office of Philips Industries,
Sabreen Blgd., Airport Road, P.O. Box 9844,
Riyadh; tel. 966-1-4777808/4778463/4778216/4778335

Schweiz-Suisse-Svizzera: Philips A.G.,
Allmendstrasse 140, Postfach 670, CH-8027 Zirich;
tel. 41-1- 4882211/4882629

Singapore: Philips Singapore Private Ltd.,
Lorong 1, Tao Payoh, 1st floor,

P.O. 8ox 340, Toa Payoh Central Post Office,
Singapore 9131; tel. 65-2528811

South Africa: South African Philips (Pty) Ltd.,
2 Herb Street, New Doornfontein, P.0.8. 7703,
Johannesburg 2000; tel. 27-11.6140411

South-Koraa: Philips Electronics (Korea) Ltd.,
G.P.O. Box 3680, Seoul; tel. 794 5011/5

Suomi: Oy Philips AB.,

Kaivokatu 8,

P.0. Box 255,

SF-00101 Helsinki 10; tel. 358-0-17271
Service Centre:

Sinikalliontie 1-3,

P.O. Box 11, SF-02631 Espoo 63;

tel. 358-G-523122

Sverige: Philips Forsaljning A8,
Div. Industrielektronik, Tegeluddsvagen 1,
Fack, S115B4 Stockholm; tel. 46-8-7821000

Syria. Philips Moyen-Orient S.A.R.L., Rue Fardoss 79,
Immeuble Kassas and Sadate, B.P. 2442, Damas,
tel. 221650/218605/228003/221025

Taiwan: Philips Taiwan Ltd.,

San Min Building, 57-1 Chung Shan North Rd., Sec 2,
P.O. Box 22978, Taipei;

tel. 886-2-5631717

Tanzania: Philips (Tanzania) Ltd.,
T.D.F.L. Building {1** floor), Okio/Upanga Road
P.O. Box. 20104, Dar es Salaam; tel. 2957 t/4

Thailand: Phikips Electrical Co. of Th#llland Ltd.,
283 Silom: Road, P.O. Box 961, Bangkok 10500;
tel. 66-2.2336320.9/2355665.8 £

Tunisia: S.T.1.LE.T., 32 bis, Rue Ben Ghedhahem,
Tunis; tel. 216-1-248666

Tiirkiv~: TOrk Philips Ticaret A.S.,
Indnii Caddesi 78/80

Posta Kutusu 504, Beyoglu,
{stanbul 1; tel. 90-1-1435910

Unitad Arab Emirates: Philips Middle East B.V.,
Dubai nternationa! Trade Centre, Level 11,
P.O. Box 2969, Dubai; tel. 475267

United Kingdom: Pye Unicam Ltd., York Street,
Cambridge CB1-2PX; tel. 44-223-358866

Uruguay: Industrias Philips del Uruguay S.A.,
Avda Uruguay 1287, Casilla de Correo 294,

Montevideo; tel. 915641/2/3/4-919009-282808-282809-282811

USA.:

Philips Test and Measuring instruments Inc.,
California, Garden Grove 92645

12882 Valley View Street, Suite 9;

tel.: (213) 594-8741/(714) 898-5000
California, Milpitas 95035

489 Valley Way;

tel. (408) 946-6722

Florida, Winter Park 32789

185C Lee Road, Suite 229;

tel. (305) 6281717

Georgia, Norcross 30071

7094 Peachtree Industrial Blvd., Suite 220;
tel. (404) 586-0238

tllinois. Itasca 60143

500 Park Bivd., Suite 1170;

tel. {312) 773-0616

Massachusetts, Woburn 01801

21 Olympia Avenue;

tel. (617) 935’-3972

Minnesota, Minnzapolis 55420

7801 Metro Parkway, Suite 109;

tel. (612) 854-2426

New Jersey, Mahwah 07430

85 McKee Drive; p

tel. 1-201-5293800, Tol!-free 800-6317172

Venezuela: Industrias Venezolanas Philips S.A.,
Av. Diego Cisneros, Edificio Centro Colgate
Apartado Aereo 1167, Caracas 1010-A;

tel. 58-2-2393811/2392222/2393933

Zaire: S AM.E./s.a.
B.P, 16636, Kinshasa;
tel. 31887-31888-31921-32108

., 137, Boulevard du 30 juin,

Zambia: Philips Electrical Zagnbia Ltd.,
Mwenbeshi Road, P.O.8. 33878, Lusaka;
tel, 218511/218701 «

Zimbabwe: Philips Electrial (Pvt) Ltd.,
62 Mutare Road, P.O. Box 994, Harare;
tel. 47211/48031

For information on change of address:
Philips Export B.V.,
Scientific and Industrial Equipment Division,

Test and Measuring Instruments, Building TQ 111-4, P.O. Box 218,

5600 MD Eindhoven - The Netherlands
Tel. 31-40-784506

For countries not listed here:
Philips Export B.V,, S&! Export,

Test and Measuring Instruments, Building TQIII-3, P.O. Box 218,

56CC MD Eindhoven - The Netherlands,
Tel. 31-40-784650
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